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HNHcTpykums no BHIMOJIHEHUIO Pa0oThI.

Ha BbimojiHEHHE TPEHMPOBOYHOM paboThl Mo MaTemaruke naércs 4 yaca (240 mun).
PaboTa cocTouT 13 AByX yacteil u cogepxut 183amanmii.

Yacte 1 comepxur 14 3amanmii ¢ kpatkuMm orBeTtom (B1-B14) 6azoBoro ypoBHsS MO
Marepuany Kypca MaTeMaTHKH. 3afaHus 9acTd 1 CUUTAIOTCS BBIMOJHEHHBIMH, €CITH MOJIy4YeH
BEPHBII OTBET B BUJIE I[€JIOT0 YHCIIA UITH KOHEYHOMU JECITUIHON Ipodu

Yactp 2 congepxut 4 Gonee cioxubix 3ananus (C1-C4) no marepualty Kypca MaTeMaTHKH.
Ipu UX BEIIOJHEHUH HAJIO 3aIlicaTh MIOJTHOE PeIlleHNe U OTBET

CoBetyeM JIj1s1 3KOHOMHUH BPEMEHH TIPOITYCKATh 3a/[aHie, KOTOPOEe He yIAaéTCsl BBIMOJIHUTD
cpasy, M IepexoauTh K ciexnyromiemy K BBIMONHEHHIO MPOMYLICHHBIX 3alaHUi MOXHO
BEPHYTHCH, ecli y Bac ocTaHeTcst Bpemsl.

Kenaem ycnexal

© MHOO 2012r.



Matemaruka 11 knacc BapuanT 1

Yacrs 1

Omeemom mna 3a0anusn BI-Bl4 oOondcno 0vimb uenoe uucio uiu KoHeuHas
decamuunasa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemos Ne 1 cnpasa om
HOMepPa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ nepeoil Knemouku. Kaxcoyo uyugpy, 3nax
MUHYC U 3anAMYI0 NUWUmME 6 OMOENbHOU KIeHoUKe 6 COOMEEHCHIGUN C npuee-
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuii nucamo He HyMHcHO.

_BL |

Poct [Ixona 5 ¢yroB 11 mroiimoB. Beipasure poct J’KoHa B caHTHMETpax, €Cin
1 ¢yt paBen 0,305 M, a 1 nmroiim paBeH 2,5 cMm. Pesynbrar OKpyraure OO LEIOTO
YHUCJIa CAHTHMETPOB.

OrtBer: |

Ha pucyHke »KHUpHBIMH TOYKaMH @OKa3aH Kypc JOJulapa, YCTaHOBJICHHBIM
Hentpobankom P®D, Bo Bce paboune quu ¢ 22 cenTsops mo 22 oxts0ps 2010 rona.
[To ropu3oHTamM yKa3bIBalOTCS YHCIAa MECsla, N0 BEPTUKAIM — IIeHa JoJuiapa
B pyOmsix. s HarmsgHOCTH KMpHBIE TOYKM HAa PHCYHKE COCIAMHEHBI JIMHHEH.
Ompenenure 1Mo PHCYHKY HAMOONBIIMI Kypc Aojulapa 3a YKa3aHHBIH INEPHO.
OTBer jnaiiTe B pyOIsx.

OtBerT: |

© MHOO 20121
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_B3 |

B4

_B5 |

Haiigute miomane Tpamnenuu, u300paxE€HHONW Ha KieT4aTo Oymare
¢ pazmepoM kinetku 1 cm x 1 cM (cMm. puc.). OTBeT naiiTe B KBaZpaTHBIX
CaHTHMeETpax.

Ortser: |

HesaBucumas skcrieptHast 1abopaTtopusi onpeenseT peUTHHIH ObITOBBIX IPHOOPOB
R Ha oCHOBeE cpenHei 1eHbl P, a TakKe OleHOK (DyHKIIMOHATIBHOCTH F, KadecTBa Q
n auzaitHa D. Kaxaelif OTHETBHBIM IOKa3aTellb OIICHUBACTCS SKCIEPTaMH II0
5—06amipHoit 1miKane nenbivMu ynciaamu ot 0 10 4. ITOroBelil pedTHHT BBIYUCISETCS
o hopmyiie

R=4Q2F+20+D)-0,01P.
B Ttabnuie gaHbl OIEHKM Ka)kKIOTO IIOKasaTeds IS HECKOJBKMX MOJIeei
ANEKTPUUECKUX MscopyOok. Ormpenenure, Kakas MOJEIh WMEET HAWBBICIIHHA
peiiTuHr. B OTBET 3anuinmTe 3HaYeHHe ITOr0 PEUTHHTA.

Moneu, Cpenusis @ynkunoHanbHocTh KauecrBo|/lu3aiin
MscopyOKkn eHa
A 4800 4 1 4
b 3700 2 2 2
B 3800 4 4 2
r 6000 4 1 3

OTgeT: |

Haiinure kopenb ypaBHeHus logs (=2 —x) = 2.

OTtBerT:
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Matemaruka 11 knacc BapuanT 1 5 Martemaruka 11 knacc BapuanT 1

ﬂ LenTpanbHbiil yros Ha 48° 00JIbIE OCTPOro BIUCAHHOTO YIJIa, OMUPAIOIIEroCcs Ha ﬁ B npaBunpHON yeThIpEXyTOnpHOM mupamune SABCD Touka O—IeHTp OCHOBaHMUS,

Ty K€ Ayry oKpy:kHocTu. HalimuTe BucanHbiil yroa. OTBET faiiTe B rpaaycax.

Otsert: |

S—asepmmuHa, SA=13, BD=10. Haiigute nmuny otpeska SO.

OTgeT: |

B10 | B cGopruke GuiieToB 1o (usuke Bcero 15 OuneToB, B 12 M3 HUX BCTpEYaeTCs

B7 | Haiinure 3nauenue BbIpaxeHus (/54 — /24 ) - J6.

OtBer: |

B11

_B8 | Ha pucynke n3obpaxén rpaduk Hekoropoil dymkmumm y=f(x). [lomp3yscs
5

PHUCYHKOM, BBIYHCIUTE OTPEACIEHHBIN HHTErpa I f(x)dx.
1

B12

OrBer: |

BOIIPOC MO JJIEKTpocTaTHKe. Haliaure BEPOATHOCTH TOrO, 4YTO B CIIy4alHO
BBIOPaHHOM Ha 3K3aMeHe Omiere IIKONBHMUKY JOCTAHETCS BOIPOC IO IIIEKTPO-
CTaTHKE.

OrtBer: |

Bo ckonbko pa3 ymeHbIIATCS 00BEM KOHYyCa, €CIIM €ro BBICOTY YMEHBIIUTH
B 5 paz?

OrBer: |

ITpu Temneparype 0°C penbc umeer amuHy [y = 12m. Ilpu Bo3pactanuu

TEeMIIepaTypsl IPOMCXOAUT TEIUIOBOE paCHIMpPEHHE peiibca, M ero JUINHA,
BBIDAXKEHHAsT B MeTpaX, MeHsercs 1o 3akoHy [(1°)=[y(1+a-1°), rae

oa=12"- 107° (°C )_1— KO3 (UIUEHT TETNIOBOTO PACHIMPEHUs, {° — TeMIieparypa

(B rpagycax Llembcus). Ilpu kakoil temmeparype penbc yaIuHUTCS Ha 3,6 Mm?
OrtBer BeIpa3ure B rpagycax Llenscus.

Otser: |
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Maremaruka. 11knacc. Bapuant 1 7

B13 | Cmemas 14-nporenTHEi u 50-TIPOIEHTHEIH pacTBOPHI KHUCIOTHI W noGasus 10 kr
YHCTOI BOIBI, MOMy4MJINM 22-TIPOLEHTHBINA pacTBOp KUCHOTH. Ecim 661 BMecto 10 kr
Bojipl 100aBuan 10 kr 50-nporieHTHOro pacTBOpa TO# JKe KUCIOTHI, TO TOJTy4rIn Ob1 32-
MPOLEHTHBIH pacTBOp KHCIOTHI CKOJBKO KMJIOTpaMMOB 14-ITpOLEHTHOTO pacTBopa
MCTIOJIB30BAJIH JUIS TIOJIyYeHHsI CMECH?

OrtBer: || ||

B14 | Haiimute nauGonsiee 3nauenue ynxun y = (X + 6)%(x — 10) + 8 na oTpeske
[—14;-3]

Otser: | |

Yacrs 2

. ‘
Jna 3anucu pewenuii u omeemos Ha 3adanus Cl—C4 ucnonvsyiume oranxk omeemos Ne2
3anuwiume cHauana HoMep BbLINOAHAEMO20 3A0aHUA, G 3ameM HNOJHOe O000CHOBAHHOE
peuwienue u omeem.

C1 ) 1 —
a) Pemmre ypasrenune 7tg’x osx +1=0.

5T
6) Haiinnte Bce KOPHU 3TOTO ypaBHEHHS, IPHHAIEKAIHE IPOMEKYTKY [— 5 —T[].
C2 | B npasunbHoii yeTsipéxyronsHoii mupamune SABCD ¢ ocnosannem ABCD mposeneno

ceuenne uepes cepeaunsl pédep AB u BC u Bepumny S Haiinure miomans 3Toro
cedeHus, ecliv Bee péGpa MupaMuibl paBHbI 8

C3 | Pemmwre cuctemy

2 +6:27%<7
2x% — 6x

<x
x—4

C4 | Nlan npsmoyronsauk KLMN co croponamu: KN=11, MN=8. Ipsimas, npoxozsuias
4epe3 BepimuHy M, KacaeTcsi okpyxkHOCTH ¢ ueHTpoM K paamyca 4 m mepecekaercs ¢
npsivoit KN B Touke Q. Hatinnte QK

© MHOO 2012r.
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HNHcTpykums no BHIMOJIHEHUIO Pa0oThI.

Ha BbimojiHEHHE TPEHMPOBOYHOM paboThl Mo MaTemaruke naércs 4 yaca (240 mun).
PaboTa cocTouT 13 AByX yacteil u cogepxut 183amanmii.

Yacte 1 comepxur 14 3amanmii ¢ kpatkuMm orBeTtom (B1-B14) 6azoBoro ypoBHsS MO
Marepuany Kypca MaTeMaTHKH. 3afaHus 9acTd 1 CUUTAIOTCS BBIMOJHEHHBIMH, €CITH MOJIy4YeH
BEPHBII OTBET B BUJIE I[€JIOT0 YHCIIA UITH KOHEYHOMU JECITUIHON Ipodu

Yactp 2 congepxut 4 Gonee cioxubix 3ananus (C1-C4) no marepualty Kypca MaTeMaTHKH.
Ipu UX BEIIOJHEHUH HAJIO 3aIlicaTh MIOJTHOE PeIlleHNe U OTBET

CoBetyeM JIj1s1 3KOHOMHUH BPEMEHH TIPOITYCKATh 3a/[aHie, KOTOPOEe He yIAaéTCsl BBIMOJIHUTD
cpasy, M IepexoauTh K ciexnyromiemy K BBIMONHEHHIO MPOMYLICHHBIX 3alaHUi MOXHO
BEPHYTHCH, ecli y Bac ocTaHeTcst Bpemsl.

Kenaem ycnexal

© MHOO 2012r.



Maremaruka 11 knacc Bapuanr 2 3

Yacrs 1

Omeemom mna 3a0anusn BI-Bl4 oOondcno 0vimb uenoe uucio uiu KoHeuHas
decamuunasa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemos Ne 1 cnpasa om
HOMepPa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ nepeoil Knemouku. Kaxcoyo uyugpy, 3nax
MUHYC U 3anAMYI0 NUWUmME 6 OMOENbHOU KIeHoUKe 6 COOMEEHCHIGUN C npuee-
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuii nucamo He HyMHcHO.

_BL |

B2 |

Beryn mpobGexan 450 m 3a 50 cexyna. Hailiaure cpenHioro cKOpocTh OeryHa Ha
nuctaniuu. OTBET AaiiTe B KWIOMETpax B 4ac.

Otser: |

Ha pucyHke KUpHBIMH TOUKAMHU MTOKa3aH KypcC SIIOHCKOW HEHBI, yCTaHOBIJICHHBIN
entpobankom PD, Bo Bce pabouue auu ¢ 23 ceHTsiOps no 23 oxTsiops 2010 roza.
[To ropusoHTanu ykasbplBalOTCS YMCIIA MECSIA, 110 BEPTHKAIN — Li€Ha SMOHCKON
Hensl B pyOmsax. Jns HArJIsAHOCTH JKUPHBIE TOYKH HA PUCYHKE COEIMHEHBI
nuHuei. OmnpenenuTe MO PUCYHKY HAWMEHBIIMHA Kypc SIMOHCKOW HeHbl 3a
yKa3zaHHbIH niepuoj. OTBeT paiiTe B pyoOIIsx.

OrBer: |

© MHOO 20121
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_B3 |

B4 |

HaiinuTe nnomnans napamienorpaMMa, H1300pakEHHOTO Ha KIIeTYaTON
Oymare c pazmepoM kieTtkd 1 cMm x 1 cm (cm. puc.). OTBer mgaite
B KBaJ[paTHBIX CAaHTHMETpax.

OtBer: |

PeliTuHrOBOE areHTCTBO OMpENESeT PEUTHHT COOTHOIICHHUS «IIEHA-KaueCTBOY
MHUKPOBOJHOBBIX Ie4el. PEUTHHT BBIYMCIETCS HAa OCHOBE CPEOHEW IIeHBI P
OIICHOK (yHKIMOHAIBHOCTH F, kadecTBa Q u ju3aiiHa D. Kaxkaplii OTICNIbHBIN
MOKA3aTeJIb OLIEHUBAETCS IKCIIEPTAMU 10 5-0aJUTbHOM IIKaJe ENbIMU YHCIaMH OT
0 110 4. UTOroBBIN pEUTUHT BBIYUCIISAETCS IO (hopMyJie
R=8(F+Q)+4D-0,01P.

B Tabnuie naHpl ONEHKH KaKJOTO TOKa3aTems JUIsi HECKOJIBKUX MOJIEJIeH Tedeh.
Onpenennre, Kakash MOJENb WUMEET HAWBBICHIMK pedThHr. B oTBeT 3ammmmure
3HAYEHHE 3TOTO PEUTHHTA.

Mopaesb neun | Cpennsisi nena | ®ynknuonajibHocTh | KavectBo | lu3aiin
A 5800 2 2 4
b 4200 1 0 1
B 4300 4 3 2
r 3900 2 0 3

Haiimure kopens ypasuenus log,(—1 —x) = L

OtBer:
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Matemaruka 11 knacc Bapuant 2 5 Maremaruka 11 kmacc Bapuant 2 6

ﬂ LenTpanbHbiil yros Ha 36° 00JIbIIE OCTPOro BIUCAHHOIO YIJIa, OMUPAIOIIECroCs Ha ﬁ B npaBunpHON yeThIpéXyronpHoit mupamune SABCD Touka O — LIEHTP OCHOBaHMS,
Ty K€ Ayry okpy:kHocTu. Halinute BnucanHblil yroa. OTBET faiiTe B rpaaycax. S — Bepmmna, SD=5, BD=6. Haiinure nmuny orpeska SO.
Orser: | .
: OrtBert: |

B10 | B uemnuonare 1o ruMHACTHKE y4acTBYIOT 65 criopremenok: 17 u3 Ucnanuu, 22 u3

[Mopryranun, ocranbHble — u3 HWrtamuu. Tlopsimok, B KOTOPOM BBICTYNAIOT
TUMHACTKH, Ompeaensiercss kpeOueM. Haiimute BeposSTHOCTH TOTO, YTO
B7 | Haiimre 3nauenue poipakenns (vV50 — /18 - V8. CIIOPTCMEHKA, BBICTYMAIOMIAsk IEPBOM, OKaxeTcst n3 Mtanmn.
Otger: | OTtBert: |

B11 | Bo ckombko pa3 yBenuuuTcst 00BbEM 1Iapa, ey ero paauyc yBeJINYUTh B Ba pa3a?

ﬂ Ha pucynke wuzobpaxén rpaduk nHekoropoir QyHkuumu y=f(x). I[lomb3yscek
5

Ortser: |

PUCYHKOM, BBIUHUCTUTE ONPEACIEHHBIN HHTETpall I f(x)dx.
2

B12 | JTns onpenenenns 3pdheKTHBHOM TeMIepaTyphl 3BE31 HCTIONB3YIOT 3aKkoH CTe(ana-
BonbiiMana, cOracCHO KOTOPOMY MOIMHOCTh M3JIyYeHHs Harperoro Ttena P,
u3MepsieMasl B BaTTax, MPSIMO NPOMOPIMOHAIBHA TUIOMAIN €ro MOBEPXHOCTH M
4eTBEPTON creneHu Temneparypsl: P = aST 4, rae o=15,7 - 108 — IIOCTOSIHHAS,
wiomaap S u3MepsieTcs B KBaJIpaTHBIX MeTpax, a Temmeparypa 7 — B rpaaycax
KenpBuna. M3BecTHO, UTO HEKOTOpAs 3B€3/1a UMEET IUIOmaab S = 0L 10% M2

a U3Jlyyaemas €10 MOILHOCTb P He MeHee 5,7 - 10%° Br. Onpeznenure HaUMEHBIYIO
BO3MOXKHYIO TEMIIEPATypy 3ToM 3Be31bl. [IpuBenuTe oTBeT B rpagycax KeiapBuHa.

B

Ortser: | Otsert: |

© MHOO 20121 © MHOO 20121



Maremaruka 11 knacc Bapuanr 2 7

B13 | Mimeercs nBa crutasa. [lepBbiil conepkut 5% Hukens, BTopoit — 35% nukens. U3
9TUX JIByX CIUIABOB TMOJIYYMJIM TpeTWH cruiaB Mmaccod 150 kr, copepkamuit
30% nHukens. Ha CkoJbKO KHUJIOrpaMMOB Macca IEpPBOrO CIUIaBa MEHBIIE MacChl
BTOPOro?

OTBeT: |

B14 . 2
Haiiaute Haumenbluee 3navenne Gynxuun y = 4% 18483,

Otsert: |

Yactp 2

na 3anucu pewenuii u omeemos na 3aoanusa CI1-C4 ucnonv3yiime O1aHK omeemoe
Ne2, 3Zanuwiume cHauana Homep GLINOIAHAEMO20 3A0AHUA, A 3ameM HOJIHOe
0bocHosannoe pewenue u omeen.

1

i

+3=0.

a) Pemnre ypaBHeHue 4tg2x +
cosx

Ny Ry
0) Halizure Bce KOPHH ATOTO YPAaBHEHUS, IPHHAIICKAIIUE TPOMEIKYTKY [7, 47[}

d

2 | B npaBuibHON ueThpéxyronbHoit mupamune SABCD ¢ ocHoBanumem ABCD
MIPOBEJICHO ceuyeHue 4epe3 cepenuHbl pédep AB u BCu Bepmuny S. Haibigurte
IUTOIIAb TOTO CEYCHHs, eci OOKOBOe pedpo MHMpaMuIsl paBHO 5, a CTOpOHA
OCHOBaHUS paBHa 4.

3

2

3¥+10-37 <11,
Pemmte cucremy < 242 _ 55
= <

<x.
x—3

g

4 | Jlan npamoyronsauk KLMN co croponamu KN=13, MN=6. [Ipsamas, npoxoasmas
yepe3 BepLIMHYy M, KacaeTcst OKPYKHOCTHU ¢ LeHTpoM K paauyca 3 U nepecekaeTcs
¢ npssmort KN B Touke Q. Haiinure OK.

© MHOO 20121
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Maremaruka. 11 knacc.Bapuant 3 2

HNHcTpykums mo BHIMOJHEHUIO Pa0oThI.

Ha BbImojiHEHHE TPEHMPOBOYHON paboThl Mo MaTemaruke naércs 4 yaca (240 mun).
PaboTa cocrout n3 AByX uacteit u conepxut 18 3amanmii.

Yacte 1 comepxut 14 3amanmii ¢ kparkum otBetoM (B1l.-B14) GazoBoro ypoBHs IO
Marepuaiy Kypca MaTeMaTHKH. 3afaHus 9acTd 1 CUUTAIOTCS BBIMOIHEHHBIMH, €CITH MOJIy4YeH
BEPHBII OTBET B BUJIE LIEJIOTO YKCIIA WA KOHEYHOMN JIECATHIHON POOH.

Yactp 2 comeprxut 4 Gonee crnoxubix 3ananust (C1-C4) no Marepraly Kypca MaTeMaTHKH
Ipu UX BBITIOJIHEHUH HAJIO 3alKcaTh IOJHOE PeIIeHHUe U OTBET

CoBeTyeM [J1sl 5KOHOMHUH BPEMEHH IMPOITyCKaTh 3aJaHie, KOTOpoe He yIaéTcs BHIOIHUTh
cpasy, W MepexoauTh K clexyromemy. K BBIIONHEHHIO MPOMYIIEHHBIX 3aJaHHil MOXHO
BepHYTHCs, eciii y Bac octaHercs Bpems

HKenaem ycnexa!

© MHOO 2012r.



Maremaruka 11 knacc Bapuant 3 3

Yacrs 1

Omeemom mna 3a0anusn BI-Bl4 oOondcno 0vimb uenoe uucio uiu KoHeuHas
decamuunasa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemos Ne 1 cnpasa om
HOMepPa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ nepeoil Knemouku. Kaxcoyo uyugpy, 3nax
MUHYC U 3anAMYI0 NUWUmME 6 OMOENbHOU KIeHoUKe 6 COOMEEHCHIGUN C npuee-
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuii nucamo He HyMHcHO.

_BL |

Poct [Ixona 5 ¢yroB 11 mroiimoB. Beipasure poct J’KoHa B caHTHMETpax, €Cin
1 ¢yt paBen 0,305 M, a 1 nmroiim paBeH 2,5 cMm. Pesynbrar OKpyraure OO LEIOTO
YHUCJIa CAHTHMETPOB.

OrtBer: |

Ha pucyHke ®UpHBIMH TOYKAMHU MTOKa3aH KypcC SIIOHCKOW HEHbI, yCTaHOBJICHHBIN
Hentpobankom P®D, Bo Bce paboune quu ¢ 23 cenTsops mo 23 oxtsa0ps 2010 rona.
Ilo ropusoHTanu ykasblBalOTCA 4YUCla MECALA, 10 BEPTUKAIM — LEHA AIIOHCKOH
fieHel B pyOmsx. [lns HArISgHOCTH KMPHBIC TOYKH HAa PHCYHKE COCAWHEHBI
muHuell. Omnpenenure [0 PUCYHKY HAUMEHbIUMHM Kypc SIOHCKOM HeHbsl 3a
yKa3zaHHbIH niepuo. OTBeT naiiTe B pyoIrsx.

OtBert: |

© MHOO 20121
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_B3 |

B4

_B5 |

Haiigute miomane Tpamnenuu, u300paxE€HHONW Ha KieT4aTo Oymare
¢ pazmepoM kinetku 1 cm x 1 cM (cMm. puc.). OTBeT naiiTe B KBaZpaTHBIX
CaHTHMeETpax.

Ortser: |

PeliTnHTOBOE areHTCTBO OIpeNessieT PEeUTHHT COOTHOIICHUS «IICHAa-KadyecTBOY
MUKpPOBOJHOBBIX TMe4eil. PeWTHHT BbIYHMCISETCS HAa OCHOBE cpedHeil ueHbl P u
OIICHOK (yHKIHMOHAIBHOCTH F, kadectBa O u ju3aiiHa D. Kaxaplii OTOeNbHBINA
MTOKA3aTeNIb OLIEHUBACTCS IKCIIEPTAMU 110 5-0aJUTbHOM MIKaIe MEeNbIMA YHCIaMH OT
0 1o 4. IToroBelii peUTHHT BBIUUCIAETCA 10 GOpMyJIie
R=8F+Q)+4D—-0,01P.

B Tabimie gaHpl OLEHKU Ka)KIOro IIOKazaTells I HECKOJbKHUX MOJEIEH IeYeld.
Omnpenenure, Kakas MOJETh WMEET HAWBBICIIHKM peUTHHT. B oTBeT 3amuimmute
3HAYCHUE dTOTO PEUTHHTA.

Mopeas neun | Cpennss nea | DynkunonajasHocts | Kauecrso | [In3zaiin
A 5800 2 2 4
b 4200 1 0 1
B 4300 4 3 2
r 3900 2 0 3

OrBer: |

Haiinure kopenb ypaBHeHus logs (=2 —x) = 2.

OTtBerT:

© MHOO 20121
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ﬂ LenTpanbHbiil yros Ha 36° 00JIbIIE OCTPOro BIUCAHHOIO YIJIa, OMUPAIOIIEroCcs Ha
Ty K€ Ayry oKpy:kHocTu. HalimuTe BucanHbiil yroa. OTBET faiiTe B rpaaycax.

OrBer: |

M Haiinute 3navenne Beipaxenns (v/54 — /24) - /6.

OTBer: |

& Ha pucynke wuzobpaxén rpaduk nHekoropoir QyHkumu p =f(x). I[lomb3ysck
5

PUCYHKOM, BBIUHUCTUTE ONPEACIEHHBIN HHTETpall I f(x)dx.
2

Ortser: |

© MHOO 20121
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ﬁ B npaBunbHO#l ueThipéxyronpHoit nupamuae SABCD touka O — 1IEHTp OCHOBa-
Hus, S — BepmuHa, SA=13, BD=10. Haitnure mymay otpeska SO.

OTgeT: |

B10 | B uemnuonare 1o ruMHacTHKE y4acTBYIOT 65 cropreMenok: 17 u3 Ucnanun, 22 u3
Iopryranuu, octamsHble — u3 HWramuu. Ilopsngok, B KOTOPOM BBICTYNAIOT
TUMHACTKH, omnpezaensiercs kpeOuem. Haiinute BeposSTHOCTH TOrO, YTO
CIIOPTCMEHKa, BBICTyIAIOIIasl MepBoOM, okaxeTcs n3 Uranun.

OrtBert: |

M Bo ckonbko pa3 yMmeHbIIMTCS 00BEM KOHYCa, €CIM €ro BBICOTY YMEHBIIUTh
B 5 paz?

Otsert: |

B12 | [lns onpenenenus >3 peKTHBHOM TeMIIEpaTyphl 3BE3 HCIONb3YIOT 3akoH CTe(ana-
BonbiMana, corjmacHO KOTOpPOMY MOIIHOCTh WM3JIyYEHHUsT Harperoro teia P,
u3MepsieMasl B BaTTaX, MPSIMO MPONOPIMOHAIbHA IUIOMIAAN €r0 IMOBEPXHOCTH H
4eTBEPTON CTemeHW TemrepaTypel: P = aST 4, roe o =15,7 - 108 — MOCTOSIHHAS,
wionaas S u3MepsieTcss B KBaJ[PpaTHBIX MeTpax, a Temmeparypa 7 — B rpagycax
KenpBuna. M3BecTHO, 4TO HEKOTOpAsi 3B€3/1a MMEET IUIOmAab S = TOI -10%2 Mz,

a u3JIydyaemas ero MOIIHOCTh P He MeHee 5,7 - 10%6 Br. Onpenennre HAMMEHBIIYIO

BO3MOXKHYIO TEMIIEpaTypy 3Toi 3Be31bl. [IpuBenute oTBeT B rpagycax KenbBuHa.

OTtBer:
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B13 | Cmemas 14-nporenTHEi u 50-TIPOIEHTHEIH pacTBOPHI KHUCIOTHI W noGasus 10 kr
YHCTOI BOJBI, MONYYHIH 22-TIPOLIEHTHBIN pacTBop KucinoTsl Ecnu 661 BMecTo 10 kT BoJIbI
mobauar 10 kr 50-mpoIieHTHOTO pacTBOpa TOM K€ KHCIOTHI, TO MOJIyYWiIn Obl 32-
MPOLEHTHBIH pacTBOp KHCIOTHI CKOJBKO KMJIOTpaMMOB 14-ITpOLEHTHOTO pacTBopa
MCTIOJIB30BAJIH JUIS TIOJIyYeHHsI CMECH?

OrtBer: || ||

B14 4x2+18x+83

Haiinute HanMeHblee 3HaUeHUe GYHKLIUN Y =

OrtBer: || "

Yacrs 2

1

Jna 3anucu pewenuii u omeemos Ha 3aoanusn Cl—C4 ucnonvsyiume o1anxk omeemos Ne2
3anuwiume crHauana HoMep 6bINOJIHACMO20 3A0AHUA, A 3ameM NOJIHOe 000CHOGAHHOE
PpeuteHue u omeem.

C1 2 1 —
[ _ — 4
a) Pewure ypasuenue /tg’x 1=0.

51
6) Haiinure Bce KOpHU 3TOr0 ypaBHEeHMs, IPUHAJIEKAIIHE IPOMEXYTKY [— 7; -1 ]

c2 | B mpasunbHo# yeThpéxyronsHoi nupamune SABCD ¢ ocHoanuem ABCD mposenieHo
ceueHue depe3 cepeaunbl pédep AB u BC u Bepmmny S Haiinute miomans 3TOro
ceveHus, eciii O0OKOBOe peOpo MUpaMHUIbl PaBHO 5, a CTOpOHA OCHOBaHMS paBHa 4

C3 | Pemmre cucremy
24+ 6-27*<7
2x% — 6x -
—_— <X
x—4

C4 | Nan npsmoyromsrnk KLMN co croponamu: KN=13, MN=6 TIpsmas, npoxomusimas
4epes BepmmHy M, Kacaetcs okpyxHoctH ¢ nentpom K pammyca 3 m mepecekaercs ¢
npsimoii KN B Touke Q. Haitnnte QK.
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HNHcTpykums mo BHIMOJHEHUIO Pa0oThI.

Ha BbImojiHEHHE TPEHMPOBOYHON paboThl Mo MaTemaruke naércs 4 yaca (240 mun).
PaboTa cocrout n3 AByX uacteit u conepxut 18 3amanmii.

Yacte 1 comepxut 14 3amanmii ¢ kparkum otBetoM (B1l.-B14) GazoBoro ypoBHs IO
Marepuaiy Kypca MaTeMaTHKH. 3afaHus 9acTd 1 CUUTAIOTCS BBIMOIHEHHBIMH, €CITH MOJIy4YeH
BEPHBII OTBET B BUJIE LIEJIOTO YKCIIA WA KOHEYHOMN JIECATHIHON POOH.

Yactp 2 comeprxut 4 Gonee crnoxubix 3ananust (C1-C4) no Marepraly Kypca MaTeMaTHKH
Ipu UX BBITIOJIHEHUH HAJIO 3alKcaTh IOJHOE PeIIeHHUe U OTBET

CoBeTyeM [J1sl 5KOHOMHUH BPEMEHH IMPOITyCKaTh 3aJaHie, KOTOpoe He yIaéTcs BHIOIHUTh
cpasy, W MepexoauTh K clexyromemy. K BBIIONHEHHIO MPOMYIIEHHBIX 3aJaHHil MOXHO
BepHYTHCs, eciii y Bac octaHercs Bpems

HKenaem ycnexa!

© MHOO 2012r.
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Yacrs 1

Omeemom mna 3a0anusn BI-Bl4 oOondcno 0vimb uenoe uucio uiu KoHeuHas
decamuunasa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemos Ne 1 cnpasa om
HOMepPa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ nepeoil Knemouku. Kaxcoyo uyugpy, 3nax
MUHYC U 3anAMYI0 NUWUmME 6 OMOENbHOU KIeHoUKe 6 COOMEEHCHIGUN C npuee-
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuii nucamo He HyMHcHO.

_BL |

B2 |

Beryn mpobGexan 450 m 3a 50 cexyna. Hailiaure cpenHioro cKOpocTh OeryHa Ha
nuctaniuu. OTBET AaiiTe B KWIOMETpax B 4ac.

Otser: |

Ha pucyHke >KHpHBIMH TOYKaMH TIOKa3aH Kypc JoJulapa, YCTaHOBJICHHBIH
entpobankom PD, Bo Bce pabouue auu ¢ 22 ceHTsiOps no 22 oxtsiops 2010 roza.
[To ropusoHTamM yKas3bIBalOTCS YHCIa MeECsla, MO BEePTUKAIM — IIeHa JoJiapa
B pyOmsix. [l HaArmsgHOCTH KMpHBIE TOYKM HAa PHCYHKE COCIMHEHBI JIMHHEH.
Omnpenenure MO PUCYHKY HaWOONBIIMKA Kype Joiiapa 3a yKa3aHHBIA TEPHOJ.
OtBer naiiTe B pyOIsx.

Ortser: |

© MHOO 20121
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_B3 |

B4

HaiinuTe nnomnans napamienorpaMMa, H1300pakEHHOTO Ha KIIeTYaTON
Oymare c pazmepoM kieTtkd 1 cMm x 1 cm (cm. puc.). OTBer mgaite
B KBaJ[paTHBIX CAaHTHMETpax.

Otsert: |

HezaBucumas skcriepTHast 1a00paToOpust ONpenessieT pEUTHHTH OBITOBBIX TPHOOPOB
R Ha ocHOBe cpejHeil 1IeHbl P, a Takke OleHOK (yHKIIMOHAIBHOCTH F, kKauecTBa Q
n auzaiiHa D. Kaxaplil OTHENIbHBIM IOKa3aTellb OLICHMBAETCS SKCHEpTaMH IO
5—0aJIbHOM mIKaie 1ebIMU yruciaMu oT 0 10 4. ITOTOBBII peHTHHT BBIYMCIIACTCS
o opmyire

R=4Q2F+20+D)-0,01P.
B Tabnume paHel OLEHKH KaXkKAOrO IIOKaszaTreias Ui HECKOJIbKUX MOJIENei
JJEKTPUYECKUX MsicopyOok. Ormpenenure, Kakas MOJCIb HMEET HaWBBICIIUI
pEUTHHT. B OTBET 3anMIINTE 3HAYEHUE ATOIO PEUTUHTA.

Mone:s Cpemnsis ®OynknuoHaabsHocTh KavyecTBo | [u3aiin
MSACOPYOKH IeHa
A 4800 4 1 4
b 3700 2 2 2
B 3800 4 4 2
r 6000 4 1 3

OtBer: |

BS | Haitnure xopens ypapuenns log,(-1 —x) = 1.

OtBer:
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ﬂ LenTpanbHbiit yron Ha 48° 00Jiblle OCTPOro BIMCAHHOTO YIJIa, OMUPAIOIIECrOCs Ha ﬁ B mpasmnpHON "eThipéxyronpHoi mupamune SABCD Touka O — LEHTP OCHOBa-

Ty K€ Ayry okpy:kHocTu. HalimuTe BiucanHbiil yroa. OTBET faiiTe B rpaaycax.

Otsert: |

Hus, S — BepmuHa, SD=5, BD=6. Haiinure mny otpeska SO.

OTgeT: |

B10 | B cGopuuke Owieros mo ¢usuke Bcero 15 OumietoB, B 12 M3 HUX BCTpedaercs

B7 | Haiinure 3nauenue BbIpaxeHus (/50 —+/18) - J8.

OtBer: |

B11
_B8 | Ha pucynke n3obpaxén rpaduk Hekoropoil ¢ykmumm )y =f(x). [loms3yscsh
5

PHUCYHKOM, BBIYHCIUTE OTPEACIEHHBIN HHTErpa I f(x)dx.
1

B12

OrBer: |

BOIIPOC TIO DJICKTPOCTATHKE. Hatigure BCPOATHOCTH TOIO, 4YTO B cnyqafmo
BLI6paHHOM Ha JK3aMeHe Owmiere IIKOJIBHUKY JOCTAHETCS BOIIPOC IO DJICKTPO-
CTaTHKCE.

Otser: |

Bo ckoinbko pa3 yBennuuTcs 00bEM mapa, eciiv ero pajnyc yBEIMIUTh B 1Ba pasza?

ITpu Temneparype 0°C penbc umeer amuHy [y = 12m. Ilpu Bo3pactanuu
TEeMIIepaTypbl IMPOMCXOAMT TEIJIOBOE paclIMpeHHe penbca, M €ero JJIUHA,
BBIDAXKEHHAsT B MeTpaX, MeHsercs 1o 3akoHy [(1°)=[y(1+a-1°), rae
oa=1,2- 107° (°C )_1— KO3 (UIUEHT TETNIOBOTO PACHIMPEHUs, {° — TeMIieparypa
(B rpagycax Llembcus). Ilpu kakoil temmeparype penbc yaIuHUTCS Ha 3,6 Mm?
OrtBer BeIpa3ure B rpagycax Llenscus.

OrBer: |
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B13 | Mimeercs nBa crutasa. [lepBbiil comep)ut 5% Hukess, BTopoit — 35% nukens. U3
9TUX JIByX CIUIABOB TMOJIYYMJIM TpPeTUH crutaB maccod 150 Kkr, copepikamiuii
30% Hukens. Ha ckoJbKO KHMJIOrpaMMOB Macca IEpBOIO CIUIAaBa MEHBIIE MacChl
BTOPOro?

OTBeT: |

M Haiinure nHamGonbiiee 3HaueHwe GQyHKIMUH y = (x + 6)2(x —10)+8Ha oTpe3Ke
[-14; -3].

OTBeT: |

Yacts 2

Jna 3anucu pewenuii u omeemoe na 3aoanus CI-C4 ucnonv3yiime 61anK omeemos
Ne2. 3anuwume cnauana Homep GbINOAHAEMO20 3A0aHus, a 3amem NOJHOE
000cHOo8aNNHOE pelenue u omeemn.

< |

a) Pemute ypaBHeHue 4tg2x + 3 +3=0.
cosx

N Sm
0) Haiigure Bce KOpHH 3TOTO ypaBHEHUS, IPUHAJICIKAIIUE TPOMEKYTKY 7; 4z |.
C2 | B npaBuibHOl yeThpéxyronpHoit mupamuge SABCD ¢ ocHoBanuem ABCD

MIPOBEJICHO CeueHue uepe3 cepeaunbl péoep 4B u BC wu Bepmuny S. Haiinure
IJIONIAJ(b ATOTO CEUSHHUsI, €CIIi Bce pEOpa MUpaMuibl paBHEI 8.

3 | 3¥410-3% < 11,
Perure cuctemy 4 242 _ 5y
—3 S.x.
x—

C4 | Jlan npamoyroasauk KLMN co croponamu KN=11, MN=8. Tlpsamas, npoxopasmias
yepe3 BepLIMHy M, KacaeTcs OKPYKHOCTH ¢ LieHTpoM K paanyca 4 u nepecekaercs
¢ npssmort KN B Touke Q. Haiinure OK.
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Bapunant Ne 1 Bapuant Ne 3

OTBeThI K 32IaHUSIM ¢ KPATKHM 0TBETOM OTBeTHI K 321aHUAM ¢ KPATKHM OTBETOM

3agaHue OTBer 3agaHue OTBer 3aganne Orser 3apanue OtBer
Bl 180 B8 12 Bl 180 B8 8
B2 31,1 B9 12 B2 35,9 B9 12
B3 10 B10 0,8 B3 10 B10 04
B4 34 B11l 5 B4 21 B11 5
B5 11 B12 25 B5 -11 B12 7000
B6 48 B13 25 B6 36 B13 25
B7 6 B14 8 B7 6 B14 16

Bapuant Ne 2 Bapuant Ne 4
OTBeTHI K 32/IaHUSIM € KPATKUM OTBETOM OTBeTHI K 3aJaHUAM ¢ KPATKHM O0TBETOM

3aganue OTtBer 3aganue OTtBer 3aganne OtBer 3apnanne OtBer
B1 324 B8 8 Bl 324 B8 12
B2 35,9 B9 4 B2 31,1 B9 4
B3 28 B10 0,4 B3 28 B10 038
B4 21 B11 8 B4 34 B11 8
B5 -3 B12 7000 B5 -3 B12 25
B6 36 B13 100 B6 48 B13 100
B7 8 B14 16 B7 8 B14 8

© MHOO 2012r. © MHOO 2012r.
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Kpurepun ouennBanus 3a1anmii ¢ pa3BépPHYTHIM 0TBETOM

a) Pemute ypaBHeHue 7tg2x - +1=0.
cosx

0) Haiinute BCe KOpPHH 93TOr0 YpaBHEHHs, MNPUHAJICKANIHE MPOMEKYTKY
hYs
A

2
Pemenne.
7 1
a) 3amuiieM ypaBHEHHE B BH/JIC 5~ ——— —6=0. PemmB nocieaHee ypaBHCHHE Kak
CcOS“x  COSx
1 1 6
KBaJIpaTHOE OTHOCHUTEIHFHO , TIOJIy9NM = 1 wim = ——. 3HauuT, cosx = I,
cosx cosx cosx 7

OoTKyaa x = 2zn, n € Z; 1100 cosx = o YTO HEBO3MOXKHO.
0) OtOepéM Cc TOMOUIBIO EOIUHUYHOM OKPY)KHOCTH KOPHHM YpaBHEHMS, NpPUHAUIEKAIINEe

Sm
MIPOMEXYTKY —7; - [ x=-2rx.

OrtBet: a) 27n, n € 7Z; 0) 2.

Coaeprxanue KpuTepusi Bausl
OOG0CHOBaHHO TOJY4YEHBI BEPHBIC OTBETHI B I1. @) U B I1. 0) 2

OO0OCHOBaHHO MOJIyYeH BEPHBII OTBET B M. @), HO 00OCHOBaHUE OTOOpa KOpHEU

B 1. 0) HE MPUBEJCHO, MJIH 3a]1a4a B 1. @) 0OOCHOBAHHO CBEJICHA K UCCIIETOBAHUIO 1

NPOCTEHIINX TPUTOHOMETPUYECKUX YpaBHEHHH 0€3 TNpenbsIBICHHS BEPHOTO

OTBETa, a B I1. 6) PUBEIEH 0OOCHOBAHHBIH 0TOOP KOpHEH

Penrenue He COOTBETCTBYET HU OJJHOMY M3 KPUTEPHEB, IIEPEUHCICHHBIX BBIIIE 0
Maxkcumanvrvii 6ann 2

3ameuanue. OT60p KOpHEH MOXKET OBITh OOOCHOBAH MHAUE: C TIOMOIIBIO OLICHOK, Tpaduka,
pemeHusA ﬂBOﬁHBIX HEPABCHCTB U T. II.

© MHOO 20121
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B mpaBunbHOM yeThlpéxyronbHoil nupamune SABCD ¢ ocnHoBanueM ABCD
MIPOBEZICHO cedyeHune depe3 cepenuusl pédep AB nu BC u Bepmmny S. Haifnure
IJIOIIAIb ITOTO CEYEHHs, €CIM Bee pEOpa NMUpaMuUJIbl paBHHI 8.

Pemenne.
N300pa3um yka3aHHOE B YCIIOBHU CEYEHHUE — TPEYroidbHUK SKM

KM:%AC:%-&E:MZ

IIposeném B Tpeyronsauke SKM BoicoTy SP. Touka P — cepenuna KM.

3nauut, KP = %KM =242.

W3 tpeyronsauka SK4 Haxoqum

SK = NSA*— AK?* = J64—16 = /48.

U3 tpeyronpanka SPK Haxomum

SP=+SK?>-KP? = J48—8 = 210.

Torma
Sexas= %KM-SP: % 442 - 2410 = 84/5.
Otger: 8/5.
Conep:kaHne KpuTepus Bamsl
O00CHOBaHO MOJIYYEeH BEPHBIH OTBET 2

Pemenue COACPIKUT 000CHOBAHHBIN nepexona K HHaHI/IMeTpH‘IeCKOﬁ 3aga4yc, HO 1
TIOJIYYCH HCBepHI:IfI OTBCT WJIN PCIICHUC HC 3aKOHYCHO

PemieHne He COOTBETCTBYET HU OJHOMY M3 KPUTEPHEB, IEPEUNCICHHBIX BBIIIC 0
Maxcumanvrolil 6ann 2
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246-27<7,

Pemmre cucteMy 9 242 _ 6y
x—4

SX.

Pemenne.
Pemmim miepBoe HepaBeHcTBO. CrienaeM 3aMeHyY 2% = y. Iockonbky y >0, Ha HEr0o MOXXHO
YMHOKHUTH 00€ 4acTu HepaBeHcTBa. [lomydanm

y+§s7; Y- 7y+6<0; (y—1)(y-6)<0.
y
3uaunt, 1 <y <6, otkyna 0 < x < log,6.

Pernm BTOopoe HepaBeHCTBO:
2x% - 6x < x2—4x_ x(x—2)
x—4 ~ x-4  x-4
Yuuteiast, uto 2 < log,6 < 3, Haxomum pentenue cuctembr: x = 0 mmm 2 < x < log,6.

Ortert: {0}; [2; 10g26].

<0, otkyma x<0; 2<x<4.

Conep:xkaHue KpUTepUus banabl
OOG0CHOBaHHO IOJYYEH BEPHBIH OTBET 3
O00CHOBAHHO TTOJIYY€HBI BEpPHBIE OTBETHI B 000MX HEPAaBEHCTBAX 2

OO00CHOBaHHO NOJTYy4YCH BepHLIfI OTBET B OJAHOM HCPABCHCTBC CUCTCMBI 1
HCPABCHCTB

Penienue He COOTBETCTBYET HU OJIHOMY M3 KPUTEPHEB, MIEPEUHCICHHBIX BBIIIE 0
Maxcumanvrviil 6ann 3

Jan npsmoyronsHuk KLMN co ctopoHamu KN=11, MN=8. IIpsmas, npoxoasuias
yepes3 BepLIMHY M, KacaeTcsi OKPYKHOCTHU ¢ LIeHTpoM K pajauyca 4 U nepecekaeTcs
¢ npsmoii KN B Touke Q. Haiinure OK.

Pemenne.
[ycte Touka Q nexur mexnay K u N (puc.l), P— Touka xacanusi npsmoid MQ ¢ IaHHOM
OKpyKHOCTBIO. O003HaunUM KQ = Xx.

Puc.1

© MHOO 20121
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W3 npsimoyrosnbHoro Tpeyroibauka QPK no teopeme [Tudaropa naxomum

PO = 0K~ PK* = x>~ 16.

[Ipsmoyronbabie Tpeyronbauku OPK u ONM 1oq00HbI, TTOATOMY % = @, OTKyJa

ON
4 8
xlo16 1=x
(11—x)2:4(x2—16); 332 +22x—185=0; x=S5.

Puc.2

Ecnu touka Q nexutr Ha mponoibkeHuH ctopoHsl NK 3a Touky K (puc.2), To, paccyxaas

AQHAJIOTUYHO, ITOJIyYHM ypaBHEHHE 3x2—22x— 185 = 0, n3 KOTOpOTO X = 3?7

OtBer: 5 wm 3—7

Cojaepixanue KpuTepusi Banibl
OG0CHOBAHO 10JIy4eH BEPHBIN OTBET 3

PaccmoTpena xoTsi Obl OJlHA TeOMETpUYecKash KOH(HUTYpauus, Iis KOTOpOU 2
MTOJTyY€HO MPABMIILHOE 3HAYCHNE UCKOMOH BEJIINIMHBI

PaccmoTtpena xots Obl ofHAa TeoMmeTpuyeckas KOH(HUTypamnus, i KOTOPOH

MOJTyYCHO 3HAYCHNE MCKOMOW BEIMYMHBI, HEIPABUIBLHOE U3-32 apUPMETHICCKOMN 1

olInOKH

PemieHne He COOTBETCTBYET HU OJHOMY M3 KPHTEPHEB, IEPCUNCICHHBIX BBIIIC 0
Maxcumanvroii 6an 3
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Kpurepun ouennBanus 3a1anmii ¢ pa3BépPHYTHIM 0TBETOM

a) Pemute ypaBHeHue 4tg2x + +3=0.

cosx
0) Haiinute Bce KOpHM O3TOr0 YpaBHEHMs, MpPUHAUIEKALIME [POMEXKYTKY

[5—7[; 47r}
2

Peienne.
4 3
a) 3amuiieM ypaBHEHHE B BH/JIC 5~ +———1=0. PemmB nocieaHee ypaBHCHHE Kak
CcOS“x  COSx
1 1
KBaJIpaTHOE OTHOCHTEIIHHO , TIOTY9UM =—1unu = —. 3Hauur, cosx = —1,
cosx cosx cosx 4

OTKyHa x = 7+ 27n, n € Z; mubo cosx = 4, 4T0 HEBO3MOKHO.
0) OtOepéM ¢ TIOMOUIBIO EIUHUYHON OKPY)KHOCTH KOpPHH YpaBHEHHS, NpPUHAUICKAIIHE

MIPOMEXKYTKY [57”, 47:} x =3m.

i
OtBet: a) nn + 7, n € 7Z; 0) 3.
ConepixaHne KpuTepus Banasr
OO060CHOBaHHO 0JIy4Y€Hbl BEpHbIE OTBETHI B I1. @) U B 1. 0) 2

OO0OCHOBaHHO TOJTyYeH BEPHBII OTBET B II. @), HO 00OCHOBaHUE OTOOpa KOpHEU
B II. 6) He TIPUBEJCHO WM 33a9a B II. @) 0OOCHOBAHHO CBEJCHA K MCCIIECOBAHUIO |
MPOCTEHINNX TPUTOHOMETPUYECKUX YPaBHEHHH 0€3 TpeIbsBICHHS BEPHOTO
OTBETA, a B I1. 0) MPUBEAEH 00OCHOBAHHBIN OTOOP KOPHEH

Pemenne He COOTBETCTBYET HH OJHOMY U3 KPHTEPHUEB, IIEPECUNCICHHBIX BBIIIE 0

Maxcumanvhoi 6an 2

3ameuanue. OT00p KOpHEH MOXKET OBITH OOOCHOBAH WHAUE: C MIOMOIIBIO OLIEHOK, rpaduka,
peLIeHusI ABOMHBIX HEPABEHCTB H T. II.

© MHOO 20121
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B mpaBunbHOM yeThipéxyronpHoil nupamune SABCD c ocHoBanuemM ABCD
MIPOBEICHO CeueHne 4epes cepenuubl pédoep AB m BCu Bepmuny S. Haiinure
IUIOIA/Ib ATOTO CEYeHHs, €ClM OOKOBOEe pedpo MUpaMHIBl PaBHO S5, a CTOpOHA
OCHOBaHHS paBHA 4.

Pemenne.
W300pa3umM yka3aHHOE B YCIIOBUU CEUEHHUE — TPeyroibHUK SKM ;

KM = %AC= % 442 =24/2.
IIpoBeném B TpeyroabHuke SKM Beicoty SP. Touka P — cepenuna KM.

3uaunt, KP = %KM: \/7

U3 tpeyronpanka SKA Haxoaum

SK = NSA* — AK* = J25—4 = J/21.

W3 tpeyronsauka SPK Haxoaum

SP=+SK>—KP* =21-2 =/19.

Torma

SSKM:%KM~SP:%-2J§~\/E:«/§.

OtBer: V38.

Conep:xkaHue KpUTepus banabl
O00CHOBAHO MOJIYYEeH BEPHBIH OTBET 2

Pemrenue COACPIKUT 000CHOBAHHBIH nepexona K HHaHHMCTpH'—IeCKOﬁ 3agadyec, HO 1
TOJTY4YCH HeBeprIfI OTBET WJIH PCIICHUEC HE 3aKOHYCHO

PernieHue He COOTBETCTBYET HU OJIHOMY M3 KPUTEPHEB, MIEPEUHCICHHBIX BbIIIIE 0
Maxcumanvroiil 6ann 2
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Maremaruka 11 knacc Bapuanr 2 3

3¥410-3%< 11,

Pemmre cucteMy 9 242 _ 5y
x-3

SX.

Pemenne.
Pemim miepBoe HepaBeHcTBo. CrenaeM 3aMeHY 3= y. Iockonbky y >0, Ha HEr0 MOXXHO
YMHOXKHUTH 00€ 4acTu HepaBeHcTBa. [lomydanm

y+££ 11; y2-11y+10<0; (y—1)(y—10)<0.
y
3uaunt, 1 <y < 10, otkyna 0 < x < log,10.

Pemim BTOpOE HepaBeHCTBO:
2x% - 5x < x2—3x_ x(x—2)
x-3 ~ x-3 7 x-3
YuutsiBas, 4t0 2 < 10g,;10 < 3, Haxomum pemenne cucremsl: x = 0 mim 2 < x < log,10.

Ortert: {0}; [2; 10g310].

<0, otkymax <0; 2<x<3.

Conep:xaHue KpUTepus banabl
OOG0CHOBaHHO IOJY4YEeH BEPHBIH OTBET 3
OO00CHOBAHHO TOJIY4Y€HbI BEpPHBIE OTBETHI B 000MX HEPAaBEHCTBAX 2

OO00CHOBaHHO NOJTYy4YCH BepHLIﬁ OTBET B OJAHOM HCEPABCHCTBE CUCTCMBI 1
HCPABCHCTB

Pemrenue ne COOTBETCTBYCT HU OJHOMY U3 KPUTCPUECB, ICPCUNCIICHHBIX BbIIIC

Maxcumanvrviil 6ann 3

Han npsimoyronsauk KLMN co croponamu KN=13, MN=6. [Ipsimasi, npoxoasias
yepe3 BeplInHy M, KacaeTcsi OKPYKHOCTHU C LIEHTpoM K pajuyca 3 u rnepecekaercs
¢ npsmoii KN B Touke Q. Haiigure OK.

Pemenne.
[Tyctp Touka Q nexut mexay K u N (puc. 1), P— touka xacauus npsimoi MQ ¢ naHHOMN
OKpYKHOCTBIO. O003HauUM KQ = Xx.

Puc. 1

© MHOO 20121

Maremaruka 11 kmacc Bapuant 2

W3 npsmoyronbsHoro Tpeyronsauka QPK no Teopeme [ludaropa Haxonum

PO =\ OK*~PK> =Jx*-9.
[psmoyronbHbie TpeyronpHukn QOPK 1 ONM mofnoO0HbI 1O JABYM yriam, MOITOMY

PK  MN
= ——, OTKyJia

PQ  ON’

36
Jxl_9 13-x

>

(13 —x)2 - 4(x2—9); 3x2 4+ 26x—205=0; x=5.

Puc. 2

Ecnu Touka 0 nexuT Ha MPOAOIDKeHUH cTopoHbl NK 3a Touky K (puc. 2), To, paccyxaas

aHAJIOIMYHO, [10JYYUM ypaBHEHUE 3x2 —26x 205 =0, u3 KOTOPOIO X = —.

OtBer: 5 wm %

CoaeprxaHue KpuTepusi Banibl

OOGOCHOBAHO MMOJTy4YeH BEPHBINH OTBET 3

PaccmoTpena xoTsi Obl OlHA TeOMETpUYecKash KOH(HUTypauus, Iis KOTOpOU 2
MOJTyY€HO MPABMIILHOE 3HAYCHNE UCKOMOH BEJIINIHHBI

PaccmoTtpena xots Obl ofHA TeoMmeTpuyeckas KOHQHUrypamnus, sl KOTOPOH

MOJY4YEeHO 3HAYCHUE MCKOMOW BEIMYHMHBI, HEMPABUIBHOE M3-32 apU(PMETHIECKOU 1

OIINOKHU

Pemenne He cCOOTBETCTBYET HM OHOMY M3 KPUTEPHUEB, MIEPEUNCIICHHBIX BBIIIE 0
Maxkcumanvrvii 6ann 3
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Maremaruka 11 knacc Bapuant 3 1

Kpurepun ouennBanus 3a1anmii ¢ pa3BéPHYTHIM 0TBETOM

a) Pemute ypaBHeHue 7tg2x - +1=0.

cosx
0) Haiinute Bce KOpHM O3TOr0 YpaBHEHMs, MpPUHAUIEKALIME [POMEXYTKY

4]

2
Pemenne.
7 1
a) 3amuiieM ypaBHEHHE B BH/JIC 5~ ——— —6=0. PemmB nocueaHee ypaBHCHHE Kak
COS“x  COSx
1 1 6
KBaJIpaTHOE OTHOCHUTEIHLHO , TIOJIy9UM = 1 wim = ——. 3HauuT, cosx = |,
cosx cosx cosx 7

OoTKyaa x = 2zn, n € Z; 100 cosx = o YTO HEBO3MOXKHO.
06) OtOepéM Cc TOMOUIBIO EOIUHUYHOM OKPY)KHOCTH KOPHHM YpaBHEHMS, NpUHAIEKAIINE

5w
MIPOMEXYTKY —7; - [ x=-2rx.

OrtBet: a) 27tn, n € 7Z; 0) 2.

CoaeprxaHue KpuTepusi Bausl
OOGOCHOBaHHO TOJY4YEHBI BEPHBIC OTBETHI B I1. @) U B I1. 0) 2

OO0OCHOBaHHO MOJIyYeH BEPHBII OTBET B I. @), HO 00OCHOBaHUE OTOOpa KOpHEU
B 1. 0) HE MPUBEJCHO, MJIH 3a]]a4a B 1. @) 0OOCHOBAHHO CBEJICHA K UCCIITOBAHUIO 1
HNPOCTEHIINX TPUTOHOMETPHUCCKUX YPABHEHHH 0€3 TPEIbSBICHHUS BEPHOTO
OTBCTA, & B 1. 0) MpUBEIEH 00OCHOBAHHBIN 0TOOP KOpHEH

Pemerne He COOTBETCTBYET HH OJJHOMY U3 KPHTEPHUCB, IIEPEUUCICHHBIX BBIIIE 0
Maxcumanvnolii 6an 2

3ameuanue. OT60p KOpHEH MOXKET OBITh OOOCHOBAH MHAUE: C TIOMOIIBIO OLICHOK, Tpaduka,
pemeHusA ﬂBOﬁHBIX HEPABCHCTB U T. II.

© MHOO 20121

Maremaruka 11 knacc Bapuanr 3 2

B mpaBunbHOU yeThipéxyronpHoil mnupamune SABCD c ocHoBanuem ABCD
MIPOBEZICHO CeueHne 4epes cepenuubl pédoep AB m BCu Bepmuny S. Haifnure
IUIOIIA/Ib ATOTO CEYeHHs, €ClM OOKOBOEe pedpo MUpaMHIbBl PaBHO S5, a CTOpOHA
OCHOBaHMS paBHA 4.

Pemenne.
W300pa3umM yka3aHHOE B YCIIOBUU CEUEHHUE — TPeyroibHUK SKM ;

KM = %AC= % 442 =24/2.
IIpoBeném B TpeyroabHuke SKM Beicoty SP. Touka P — cepenuna KM.

3unaunt, KP = %KM: \/7

U3 tpeyronpanka SKA Haxoqmm

SK = NSA* — AK* = J25—4 = J/21.

W3 tpeyronsauka SPK Haxoaum

SP=+SK>—KP* =21-2 =+/19.

Torma

SSKM:%KM~SP:%-2J§~\/E:«/§.

OtBer: V38.

Conep:xaHue KpUTepus banabl
OOGOCHOBaHHO TMOJTy4YeH BEPHBIN OTBET 2

Pemrenue COACPIKUT 000CHOBAHHBIH nepexon K HHaHHMCTpH'—IeCKOﬁ 3aga4yec, HO 1
TOJTY4CH HeBeprIfI OTBET WX PCIICHUC HE 3aKOHYCHO

PenieHue He COOTBETCTBYET HU OJIHOMY M3 KPUTEPHEB, MEPEUHCICHHBIX BbIIIIE 0
Maxcumanvrviil 6ann 2

© MHOO 20121



Maremaruka 11 knacc Bapuant 3 3

246-27<7,

Pemmre cucteMy 9 242 _ gy
x—4

SX.

Pemenne.
Pemmim mepBoe HepaBeHcTBO. CrienaeM 3aMeHyY 2% = y. Iockonbky y >0, Ha HEr0 MOXXHO
YMHOXHUTH 00€ 4yacTu HepaBeHcTBa. [lomydanm

y+§s7; 32— 7y+6<0; (y—1)(y—-6)<0.
Y
3uaunt, 1 <y <6, otkyna 0 < x < log,6.

Perminm BTOopoe HepaBeHCTBO:
2x% - 6x < x2—4x_ x(x—2)
x—4 ~ x-4  x-4
Yuuteiast, uto 2 < log,6 < 3, Haxomum pentenue cuctembl: x = 0 mmm 2 < x < log,6.

Ortert: {0}; [2; 10g26].

<0, otkyma x<0; 2<x<4.

Conep:xaHue KpUTepUs banabl
OOG0CHOBaHHO IOJYYEH BEPHBIH OTBET 3
OO00CHOBAHHO TTOJIYYEHBI BEpPHBIE OTBETHI B 000MX HEPaBEHCTBAX 2

OO00CHOBaHHO NOJTYy4YCH BepHLIfI OTBET B OJHOM HCPABCHCTBC CHUCTCMBI 1
HCPABCHCTB

Pemrenue ne COOTBETCTBYCT HU OJHOMY U3 KPUTCPUECB, ICPCUNCIICHHBIX BbIIIIC 0

Maxkcumanvhoi 6an 3

Jan npsmoyronsHuk KLMN co ctopoHamu KN=13, MN=6. IIpsmas, npoxoasuias
yepes BepLIMHY M, KacaeTcs OKPYKHOCTH € LIEHTpoM K pajuyca 3 1 mepecekaeTcst
¢ npsmoii KN B Touke Q. Haiinure OK.

Pemenne.
[ycte Touka Q nexut mexay K u N (puc. 1), P— Todka kacanus npsmoir MQ ¢ ITaHHOH
OKpYXHOCTBI0. O003HaunUM KQ = Xx.

Puc. 1

© MHOO 20121

Maremaruka 11 knacc Bapuanr 3 4

U3 npsmoyronsroro Tpeyronsuuka QPK no Teopeme [ludaropa Haxonum

PO =\OK*~ PK> =Jx*-9.
[psmoyronbabie TpeyronbHukn  QOPK u  ONM mofno0HbI 1O  JBYM yriam, MOJTOMY

PK  MN
= ——, OTKyJIa

PQ  ON’

36
Jxl_9 13-x

>

(13 —x)2 - 4(x2—9); 3x2 4+ 26x—205=0; x=5.

Puc. 2

Ecnu Touka O nexuT Ha NpoAosKeHuu ctopoHbl NK 3a Touky K (puc. 2), To, paccykaas

aHAJIOIMYHO, [10JYyYUM ypaBHEHUE 3x2 — 26x 205 =0, u3 KOTOPOIO X = —.

OtBeT: 5 wm %

CojaeprxaHue KpuTepusi Banibl
OOOCHOBaHHO MOJYYCH BEPHBIH OTBET 3

PaccmoTpena xoTsi Obl OlHA TeOMETpUYecKash KOH(HUTypauus, IiIs KOTOpOU 2
MIOJTyY€HO MPABMIILHOE 3HAYCHNE UCKOMOM BEJIIMIMHBI

PaccmoTtpena xots Obl ofHA TeoMmeTpuyeckas KOHQHUrypaunus, sl KOTOPOH

MOJYYEeHO 3HAYCHUE MCKOMOW BEIMYHMHBI, HEMPABUIBHOE M3-32 apU(METHIECKON 1

OIINOKHU

Pemenne He COOTBETCTBYET HU OHOMY M3 KPUTEPHUEB, MIEPEUNCIICHHBIX BBIIIE 0
Maxkcumanvrvii 6ann 3
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Matemaruka 11 knacc Bapuant 4 1

Kpurepun ouennBanus 3a1anmii ¢ pa3BépPHYTHIM 0TBETOM

a) Pemute ypaBHeHue 4tg2x + +3=0.
cosx

0) Haiinute Bce KOpHM O3TOr0 YpaBHEHMs, MpPUHAUIEKALIME [POMEXKYTKY

[5—7[; 47r}
2

Peienne.
4 3
a) 3amuiieM ypaBHEHHE B BH/JIC 5~ +———1=0. PemmB nocieaHee ypaBHCHHE Kak
CcOS“x  COSx
1 1
KBaJIpaTHOE OTHOCHTEIIHHO , TIOTY9UM =—1unu = —. 3Hauur, cosx = —1,
cosx cosx cosx 4

OTKyHa x = 7+ 27n, n € Z;mbo cosx = 4, 4T0 HEBO3MOXKHO.
0) OtOepéM ¢ TIOMOUIBIO EIUHUYHON OKPY)KHOCTH KOpPHH YpaBHEHHs, NpPUHAJUICKAIIHE

MIPOMEXKYTKY [57”, 47:} x =3m.

i
OtrBer: a) an+m,n € Z; 0) 3x.
ConepixaHne KpuTepus Banasr
OO060CHOBaHHO 0JIy4Y€Hbl BEpHbIE OTBETHI B I1. @) U B 1. 0) 2

OO0OCHOBaHHO TOJTyYeH BEPHBII OTBET B II. @), HO 00OCHOBaHUE OTOOpa KOpHEU
B II. 6) He TIPUBEJCHO WM 33a9a B II. @) 0OOCHOBAHHO CBEJCHA K MCCIIECOBAHUIO |
MPOCTEHINNX TPUTOHOMETPUYECKUX YPaBHEHHH 0€3 TpeIbsBICHHS BEPHOTO
OTBETA, a B I1. 0) MPUBEAEH 00OCHOBAHHBIN OTOOP KOPHEH

Pemenne He COOTBETCTBYET HH OJHOMY U3 KPHTEPHUEB, IIEPECUNCICHHBIX BBIIIE 0

Maxcumanvhoi 6an 2

3ameuanue. OT00p KOpHEH MOXKET OBITH OOOCHOBAH WHAUE: C MIOMOIIBIO OLIEHOK, rpaduka,
peLIeHusI ABOMHBIX HEPABEHCTB H T. II.
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Maremaruka 11 knacc Bapuant 4 2

B mpaBunbHON 4eThlpéxyronabHoil nupamune SABCD ¢ ocnHoBanueM ABCD
MIPOBEJICHO cedyeHune uepe3 cepenuusl pédep AB u BC u Bepmmny S. Haiinure
IJIOIIA/Ib ITOTO CEYEHHsI, €CIM Bee pEOpa MUpaMuUJIbl paBHHI 8.

Pemenne.
N300pa3umM yka3aHHOE B YCIIOBHU CEYEHHUE — TPEYroinbHUK SKM

KM = %AC: %-8\/5 =42,
IIposeném B Tpeyronsauke SKM BricoTy SP. Touka P — cepenuna KM.

3nauut, KP = %KM =242.

W3 tpeyronbauka SK4 Haxoqum

SK = NSA*— AK?* = J64—16 = /48.

U3 tpeyronpanka SPK Haxoaum

SP=+SK?>-KP? = J48—8 = 210.

Tornma
Sexas= %KM-SP: % 442 - 2410 = 84/5.
Otger: 8/5.
Conep:kaHne KpuTepus Bamsl
O00CHOBaHO MOJIYYEeH BEPHBIH OTBET 2

Pemenue COACPIKUT 000CHOBAHHBIN nepexona K HHaHI/IMeTpH‘IeCKOﬁ 3aga4yc, HO 1
TIOJIYYCH HCBepHI:IfI OTBCT WJIN PCIICHUC HC 3aKOHYCHO

PemieHne He COOTBETCTBYET HU OJHOMY M3 KPUTEPHEB, IEPEUNCICHHBIX BBIIIC 0
Maxcumanvrolil 6ann 2
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Matemaruka 11 knacc Bapuant 4 3

3¥410-3%< 11,

Pemmnre cuctemy 9 242 _ 5y

x=3

SX.

Pemenne.
Pemim miepBoe HepaBeHcTBO. CrenaeM 3amMeHy 3= y. Iockonbky y >0, Ha HETO MOXXHO
YMHOXXHTh 00€ YacTh HepaBeHCTBa. [lomydanm

y+££ 11; y2-11y+10<0; (y—1)(y—10)<0.
y
3uaunt, 1 <y < 10, otkyna 0 < x < log,10.

Pemim BTOpoe HepaBEeHCTBO:

2 2 .
2 SXSX 3x; X 2)SO, oTkynax <0; 2<x<3.
x-3 x=3 x=3
YuutsiBas, 4t0 2 < l0g,;10 < 3, Haxomum pemenne cucrembr: x = 0 mim 2 < x < log,10.

Ortert: {0}; [2; 10g310].

Conep:xaHue KpUTepus banabl
OOG0CHOBaHHO IOJY4YEeH BEPHBIH OTBET 3
OO00CHOBAHHO TOJIY4Y€HbI BEpPHBIE OTBETHI B 000MX HEPAaBEHCTBAX 2

OO00CHOBaHHO NOJTYy4YCH BepHLIﬁ OTBET B OJAHOM HCEPABCHCTBE CUCTCMBI 1
HCPABCHCTB

Pemrenue ne COOTBETCTBYCT HU OJHOMY U3 KPUTCPUECB, ICPCUNCIICHHBIX BbIIIC

Maxcumanvrviil 6ann 3

Han npsimoyronsauk KLMN co croponamu KN=11, MN=8. [Ipsimasi, npoxoasias
yepe3 BeplInHy M, KacaeTcsi OKPYKHOCTH C LIeHTpoM K paauyca 4 u nepecexaercs
¢ npsmoii KN B Touke Q. Haiigure OK.

Pemenne.
[ycte Touka Q nexur mexny K u N (puc.l), P— Touka xacanusi npsmoid MQ ¢ NaHHOM
OKpYKHOCTBIO. O003HaunUM KQ = Xx.

Puc.1
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Maremaruka 11 knacc Bapuant 4 r 4

W3 npsimoyroinbHoro Tpeyroiabauka QPK no teopeme [Tudaropa naxomum

PO =\ OK*-PK* = x>~ 16.

[Ipsmoyrounbabie Tpeyronbauku OPK u ONM 1oq00HbBI, TIOATOMY % = g—g, OTKyJa

4 8
V216 11-x
(11—x)2:4(x2—16); 3x2+22x—185=0; x=5.

Puc.2

Ecnmu touka Q nexutr Ha mponoibkeHHH ctopoHbl NK 3a Touky K (puc.2), To, paccyxkaas
37
AQHAJIOTUYHO, ITOJIyYUM ypaBHEHHE 3x2—22x— 185 = 0, u3 KoTOpOTO X = —.

OtBer: 5 wm 3—7

Cojaepixanue KpuTepusi Banibl

OG0CHOBAHO 10JIy4eH BEPHBIN OTBET 3

PaccmoTpena xoTsi Obl OJlHA TeOMETpUYecKash KOH(HUTYpauus, Iis KOTOpOU 2
MTOJTyY€HO MPABMIILHOE 3HAYCHNE UCKOMOH BEJIINIMHBI

PaccmoTtpena xots Obl ofHAa TeoMmeTpuyeckas KOH(HUTypamnus, i KOTOPOH

MOJTyYCHO 3HAYCHNE MCKOMOW BEIMYMHBI, HEIPABUIBLHOE U3-32 apUPMETHICCKOMN 1

olInOKH

PemieHne He COOTBETCTBYET HU OJHOMY M3 KPHTEPHEB, IEPCUNCICHHBIX BBIIIC 0
Maxcumanvroii 6an 3
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