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Maremaruxka. 11 knacc. Bapuanr 1 (6e3 norapudmon) 2

NHCTPYKIINA IO BHINMOJHEHHUIO PA0OTHI

Ha Bwimosmenwe sk3aMeHAIMOHHONM paboThl MO MareMaruke paerca 4 gaca
(240 mum). Pabora cocTouT 13 AByX 4acTei U COAEP:KUT 18 3amanmii.

Yacrts 1 comepsxur 12 3amanwnii ¢ kparkum orBerom (B1-B12) 6asoBoro yposu:a
10 MaTepuaay Kypca MaTeMaTHKH. SaJaHus 4acTh 1 CUMTAIOTCS BHIMOJTHEHHBIMH,
ecliv SK3aMeHyeMblil Jaj BepHBbIH OTBET B BHE I[€J0T0 YHCIA WA KOHEUYHOMH
IEeCATUIHOHN Apo0wH.

Yacrb 2 comep:xutr 6 6omee cnoxkubix 3agaunii (C1-C6) mo marepuairy Kypca
mateMaTuiu. [IpH ux BBITONHEHWH HAAO 3alKcaTh IOJHOE PellleHrue U 3aIucaTh
OTBeT.

CoBeryeMm [jIsi 9KOHOMWH BpPEMEHHU IIPOIyCKATh 3amaHue, KOTOpOe He yIaeTcs
BBIIIOJIHUTE CpPasy, W IEePexXOAuTh K ciaemymoiieMy. K BBITOJIHEHHIO IPOILyIIeHHBIX
3aIaHUI MOKHO BEPHYTHCS, €CJIM Y BAC OCTAHETCS BpeMs.

sRenraem ycnexa!

© MHOO, 2010 r.




Maremaruxka. 11 xnacc. Bapuanr 1 (6e3 norapudmos) 3

Yacts 1

Omeemom na 3adanus Bl - Bl12 0doascHo 6bimb yesnoe 4ucao uau

KOHeuHas OJdecamuvHas Opoo6b.

Edunuyst u3mepeHuii nucamov He

HY2ICHO.

b1

1 xwunoBarT-yac BdieKTposHepruu crouT 1 pyosns 10 xomeek. Cueryur
anekTposHepruu 1 Hoa6ps mokaseiBan 7061 kmimoBarr-yac, a 1 mexabps
nokaseiBan 7249 gunoBarr-yacoB. CKOIBKO Py0Oieil HY:KHO 3aIUIaTUTH 3a
SJIEKTPOIHEPTHIO 38 HOSIOPH?

OTtBer: |

Ha pucyHke KUpHBIMH TOYKaMH IIOKa3aHa IleHA B30J0TAa HA MOMEHT
3aKpBITH OHPIKEBBIX TOProB BO Bce paboume mauu ¢ 11 mo 27 mionsa
2000 roma. Ilo ropm3oHTaAM YKA3bIBAIOTCA YHCAA MeCAla, II0
BEPTUKAIM — IleHa yHmuu 3osota B gosutapax CHIA. Jnaa marmsgHocTH
JKAPHBIE TOYKKM HA PUCYHKe coequHeHbl Jjuuwued. Oupemenure 10
PHCYHKY, KAKOTO JYHC/Ia I[eHa 30JI0TA HA MOMEHT 3aKpPBITHSI TOProB ObLIA
HauMEHBIIIeH 3a TaHHbIN IIEPHOL.

Oreer: |

M Haiinure ropens ypaBHEeHUS SL = %

- 2X

Orser: |

© MHOO, 2010 r.
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Maremaruxka. 11 knacc. Bapuanr 1 (6e3 norapudmon) 4

Ocrphle yriibl OPAMOYTOJIBHOTO TPEYTOIbHUKA
paBubl 77°m 13°. Hatimure yrom MexIy

BBICOTOM ¥ OHCCEKTPHCOM, MPOBEIEHHBIMU W3
BepiiuHbl Ipamoro yriaa. OrBer paiite B

rpagycax.

Oreer: |

MebenbHbBIN CalOH 3aKI049aeT NOTOBOPBI C IIPOM3BOAUTENIMH Mebenu. B
IOTOBOPAaxX YKAas3bIBAETCH, KAKOM IIPOIEHT OT CyMMBLI, BEIPYYEHHOH 3a
npopaxy MebesH, MOCTymaeT B 10X0a MebeabHOoro casoHa (cM. Tab6i.1).

Tabx.1
®upma- IIporent ot BBIPY4KH,
MOCTYIIAIOIIUHA B ITpumeuanus
IIPOU3BOIUTEb TOXOJ1 CATOHA
«Anbdar 6 % Wspenusa menoit xo 30 000 p.
Wsnenna nmeno cBbIie
«Ambpa> 4% 30 000 p.
«Bera» 45 % Bcee uszgenusa
«OMUKpPOH» 5% Bee uszgenusa

B mpeiickypanTe (Tabm.2.) mpuBemeHbl IIEHBI HA 4YeThIpe CEPBAHTA.
OmpenenuTe, Ipofaxka KaKoro cepBanTa Hanbojee BbITOAHA A cayoHa. B
OTBETE 3aIHUIINTe cCyMMy (B py0JIaX), KOTOPas IIOCTYIIMT B JOXOJ CAIOHA OT
MPOJAMKH STOTO CEPBAHTA.

Ta6m.2
Pupma-Ipou3BOAUTEND Wsnenue Ilena
«Annar Cepsant «Panrasusd» 21 000 p.
«Annsgar Cepsant «Peepusa» 32 000 p.
«bera» CepBanur «Pabymna» 28 000 p.
«OMuKpoH» CepBant «PeHuKC» 25 000 p.

OrBer: |

© MHOO, 2010 r.




Maremaruxka. 11 xnacc. Bapuanr 1 (6e3 norapudmos) 5 Maremaruxka. 11 knacc. Bapuanr 1 (6e3 norapudmon) 6

B6 | Haiigure mmomags  IPAMOYTOILHOH B9 | Haiigure nmiomans MOBEPXHOCTH MHOTOTPAHHHUKA,
Tpallenuy, BEPIIUHLI KOTOPOH HMEIOT M300paKEeHHOT0 Ha PHUCYHKe (Bce JBYIPAHHBIE YIIbI
roopauHarsl (1;1), (10;1), (10;6), (5;6). OpsIMbIE).

OtBer: |
OTser: |

B10 | ITpu temmepatype 0°C penbc umeer amumy ly= 16 M. Ilpu Bospacranum
TEMIIepaTyphbl MIPOWCXOMAUT TEILIOBOE PACIIMPEHHE pPeiibca, W ero JJINHA,
BBIpa)KeHHAasd B MeTpax, MeHsgerca 1o 3akoHy I(t°)=Iy(1+a-t°), rme

B7 . : 311 3 _ 5 (oy—1 o
Haiinure cosa, ecau Sina = — 0 na el =—| a=12-107(°C) "— ko3 duIreHT TEII0BOr0 paciiupenus, t°—

2 temreparypa (B rpamycax llemwcus). Ilpm kakoit TemmepaTrype peibc
ynauauTces Ha 7,2 mm? OTBer BhIpasuTe B rpaaycax llembeus.

Oreer: |

OtBer: |

. X
B11 | Hajigure nau6onbuiee sHavenne QyHKIAA Y = ——— Ha oTpeske [-5; 5]
B8 | Ha pucyHnke n3obpa:xéH rpadux ¢pyurmun Yy =f(X) u kKacarenpHad K HEMY x“+1
B Touke c abcmuccoit X, Haiinute sHauenue npousBogHoil dyukmun f(X) Orser: |

B TOYKe X.

B12 | B cpexny axnmu KOMIIAHWH IIOOPOKATH HA HEKOTOpPOoe KOJIWIECTBO
IIPOLIEHTOB, & B YeTBepr IOJelleBelr Ha TO jKe CcaMoe KOJIUIEeCTBO
MPOLIeHTOB. B pesyabrare oHHM cTajau CTOUTh Ha 25% peleBie, 4eM IIPH
OTKPBITHH TOProB B cpeny. Ha CKOJBKO MPOIEHTOB IOAOPOKATH aAKIUU
KOMIIAHHUH B cpexy?

Orser: |

Yacts 2

Hnas 3anucu pewenuit u omeemoe na 3adanus CI1 - C6 ucnoawv3yiime
6aank omeemos Ne2. 3anuwume CHAYAIA HOMEDP 6bINOLHAEMOZO
3adanus, a 3amem no.iHoe 000CHOBAHHOE peuleHue U omeem.

C1 | Pemmre ypaBuenwue (2sinx — 1)(~/=CosX + 1) = 0.

OTtser: |

© MHOO, 2010 r. © MHOO, 2010 r.




Maremaruxka. 11 xnacc. Bapuanr 1 (6e3 norapudmos) 7

_c2 |

o3 |
_C4 |

_C5 |

Hdan xky6 ABCD A B,C,D;. lninra pebpa kyb6a pasrHal . Hadinure paccroauue
0T cepenuHbI 0Tpe3ka BC; mo minockoctu ABD;.

Pemrure HEpaBeHCTBO (ZX -3- E)(il +2+(v-1-2x )Zj > 0.
XA X+

Paccrosanve mexny mapanimeabHbIME OpAMBIME paBHO 12. Ha omnoii us
HUX JIeKUT Touka C, a Ha Apyro# — Touku A u B, npuuem Tpeyronbauk ABC
— OCTPOYTOJIbHBIN paBHOOEIPEHHBIH M ero 60KoBasg CTOpoHA paBHa 13.
Haiinure panuyc okpysKHOCTH, BONCAHHOHN B TpeyroabHUK ABC.

Haiinure Bce 3HaUeHUs mapaMeTpa a, IPHU KAKAOM U3 KOTOPBIX CHCTEMa

y2+xy—4x—9y+20:0,
y=ax+1,
X>2

uMeeT eJUHCTBEHHOE pPEelIeHne.

Kasxnoe us uucen 2, 3, ..., 7 yMHO®KAIOT Ha Kaxmoe us gucen 13, 14, ..., 21
U 1iepen KaEabIM U3 ITIOJIyYEeHHBIX HpOH3Be,Z[eHHﬁ IIPON3BOJIBHBIM O6p830M
CTaBAT 3HAK ILTIOC WJIM MUHYC, TIOCJIE Yero Bce 54 MOoIydeHHbBIX pe3yabrara
cknaabiBaoT. Kakyo HAMMEeHBIIIYI0 I0 MOLYJII0 ¥ KaKyI0 HAnOOJIBIIIYIO
CYMMY MOKHO IIOJIVYUTD B I/ITOI‘e?

© MHOO, 2010 r.
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Maremaruxka. 11 knacc. Bapuanr 2 (6e3 norapudmos) 2

NHCTPYKIINA IO BHINMOJHEHHUIO PA0OTHI

Ha Bwimosmenwe sk3aMeHAIMOHHONM paboThl MO MareMaruke paerca 4 gaca
(240 mum). Pabora cocTouT 13 AByX 4acTei U COAEP:KUT 18 3amanmii.

Yacrts 1 comepsxur 12 3amanwnii ¢ kparkum orBerom (B1-B12) 6asoBoro yposu:a
10 MaTepuaay Kypca MaTeMaTHKH. SaJaHus 4acTh 1 CUMTAIOTCS BHIMOJTHEHHBIMH,
ecliv SK3aMeHyeMblil Jaj BepHBbIH OTBET B BHE I[€J0T0 YHCIA WA KOHEUYHOMH
IEeCATUIHOHN Apo0wH.

Yacrb 2 comep:xutr 6 6omee cnoxkubix 3agaunii (C1-C6) mo marepuairy Kypca
mateMaTuiu. [IpH ux BBITONHEHWH HAAO 3alKcaTh IOJHOE PellleHrue U 3aIucaTh
OTBeT.

CoBeryeMm [jIsi 9KOHOMWH BpPEMEHHU IIPOIyCKATh 3amaHue, KOTOpOe He yIaeTcs
BBIIIOJIHUTE CpPasy, W IEePexXOAuTh K ciaemymoiieMy. K BBITOJIHEHHIO IPOILyIIeHHBIX
3aIaHUI MOKHO BEPHYTHCS, €CJIM Y BAC OCTAHETCS BpeMs.

sRenraem ycnexa!

© MHOO, 2010 r.




Maremaruxka. 11 knacc. Bapuanr 2 (6e3 norapudmon)

Yacts 1

Omeemom na 3adanus Bl - Bl12 0doascHo 6bimb yesnoe 4ucao uau
KOHeuHan decamuuHas 0poosb. Edunuyvbt u3mepenuii nucamev He
HYJ#CHO.

b1

_B2 |

1 kuioBarT-yac simekTposHepruu crout 1 pybns 90 womeek. Cueryur
aymeKkTposHepruu 1 aBrycra mnokaserBan 10507 xummoBarT-yacoB, a 1
cenTsabps mokaspiBan 10689 kmmoBarT-uacoB. CKOMBKO pybiedl HysKHO
3aIUIATUTD 34 BJIEKTPOIHEPTHIO 34 aBIyCT?

OTtBer: |

Ha pucyHKe KHpHBIMH TOYKAMH IIOKA3aHA II€HA B30JI0TA HA MOMEHT
3aKpBITUA OHUPIKEBBIX TOProB BO Bce paboume fauu ¢ 5 mo 28 mapra 1996
roga. Ilo ropusoHTanu yKasbIBAIOTCH YHCIA MECAIA, 0 BEePTUKAIH —
nena yumuu 3oiora B gojnapax CIIA. J[ns HArISOHOCTH SKUPHBIE TOUYKH
Ha pHUCyHKe coequHeHbI juHueid. Ompemenure M0 PUCYHKY, KAKOTO YHCIA
IIeHa 30JI0TA Ha MOMEHT 3aKPBITHA TOPrOB ObLIa HANMEHBIIEH 34 JAaHHbIH
IIEPHO,.

402
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Orser: |

© MHOO, 2010 r.

Maremaruxka. 11 knacc. Bapuanr 2 (6e3 norapudmos)

ﬂ Haiinure xopens ypaBHeHUS 1. —.

1
4x-11 25

Orser: |

B4 | B tpeyrompauke ABC AC = BC, AD - Brwicota, yron BAD paBen 64°.

Haiigure yron C. OTBet maiiTe B rpaaycax.

Oreer: |

B5 | Me6enbHbIi CaIOH 3aKII0YAeT JAOTOBOPHI ¢ IpousBoauTeniMu Mmebenu. B

IOTOBOpaxX yKasbIBaeTCd, KAKOH ITPOIIEHT OT CYMMBbI, BBIPYYEHHOH 3a
nmpopaxky Mebesu, MoCTyImaeT B J0X01 MebeabHoro camona (cM. tabmu.1).

Tabn.1
IIpouenT oT BRIpyUYKH,
dupma- pont . Py
MIOCTYTAOIINI B TOXOL IIpumeuanus
[IPOU3BOAUTENb
cajoHa
WN3znenus mexnon 1o
«AJI], a» 7 (7
b v 30 000 p.
Wsnenus meHoi cBoIle
«AJI}, a» 3 7
b ? 30 000 p.
«Bera» 4 % Bcee usnenus
«OMHEKpPOH» 5 % Bce uznmenust

B mpeiickypanre (tra6m.2.) mpHBemeHBI IeHBI HA dYeThIpe MIKada-Kyie.
Omnpenenure, mpojaka Kakoro Imkada-Kyme Haubojee BbITOTHA MIJIS
canmona. B orsere sanwuinure cymmy (B py6:six), KOTOpas MOCTYIIUT B JOXO/
CaJIOHAa OT MIPOJAKH TOTO IIKada-Kye.

© MHOO, 2010 r.




Maremaruxka. 11 knacc. Bapuanr 2 (6e3 norapudmon)

Ta6m.2
®upma-Ipon3BOIUTEND Wsznenue Ilena
Ixad- «A -
Ampdbar Ka(-Kyrme «AmoyIoH 92 000 p.
240»

Illxad-xyme

«AJI » 4 B

bha «Amacbopar 34 000 p
Illxad-xyme

«B » 2 .

era «AbcTpakiusa» 9000p
IlTxad-kyme

«O » 24 000 p.

MHKPOH «Ammrosus» P

OrtBer: |

B6 Haiigure mmomanzb  OpAMOYTOJBHOM
Tpanenuy, BEePIIMHBI KOTOPOM HMEIOT
roopaunarst (1;1), (10;1), (10;6), (7;6).

Orser: |

B7 .
4 Haiigure cosa, ecau Sina = g Ha e (g n).

Orser: |

© MHOO, 2010 r.

Maremaruxka. 11 knacc. Bapuanr 2 (6e3 norapudmos) 6

_B8 |

B10

Ha pucynke usobpamxén rpadur ¢pyurnwu Yy = f (X) 1 KacarenbHas K HEMY
B TOouKe c abcruccoil X Haiinure sHadenue npoussoguoi dyukmuu f(X)

B TOUKE X

Oreer: |

Haiinure mromank HOBEPXHOCTH MHOTOTPAHHUEA,
n300paKeHHOro Ha PUCYHKE (BCe IBYTPAHHBIE YTIJIbI
psSIMBIE).

Orser: |

Ilpu remmneparype 0°C penbc mmeer piuHy lg =12 M. Ilpu Bospacranun
TEMIIepaTyphbl IIPOUCXOAUT TEILIOBOE PACIINPEHHE pPeiibca, W ero JJINHA,
BBIp&JKEHHAd B MeTpax, MeHsgerca Io 3akoHy I(1°) =Iy(l+a-t°), rme
a=1,2-10" (°C)71— K09(b(pHUIMEHT TEeIJI0BOrO0 paciiupeHus, t°—
remneparypa (B rpagycax llembcus). Ilpu xakoit Temmeparype penbc
yniauauTces Ha 3,6 Mm? OTBer BhIpasuTe B rpaaycax Llembcust.

Orser: |

© MHOO, 2010 r.




Maremaruxka. 11 knacc. Bapuanr 2 (6e3 norapudmon) 7

. 2X
M Haiinure nauGonpmee 3HaveHne GYHKOMH Y= ———Ha OTPe3Ke
X

+16
[-10; 10].

Otser: |

B12 | B moHenenbHUK aKIIMU KOMIIAHUY IIOJOPOKAIHN HA HEKOTOPOE KOJIUIECTBO
IIPOLIEHTOB, & BO BTOPHHUK IOJelleBeIH Ha TO Ke caMoe KOJIWIeCTBO
mporueHToB. B pesynbprare oHu cramu cTOUTb Ha 1% pemieBie, 4eM IpH
OTKPBITUH TOPTOB B NOHexenbHUK. Ha CKOIBKO IIPOIIEHTOB IOJOPOIKAIU
aK[IWH KOMIIAHUY B ITOHEIETbHUK?

OrBer: |

Yacts 2

Haa 3anucu pewenuit u omeemos Ha 3adanus Cl - C6 ucnoawv3yiime
6nrank omeemos No2. 3anuwiume cHaAiala HOMEP 6GbINOAHACMOZ2O0
3adanusn, a 3amem no.itHoe 000CHOBAHHOE PeuleHue U Omeemt.

C1 | Pemmre ypaBrenue (2c0sx + 1)(v/—sinx — 1) = 0.
C2 | am xy6 ABCDAB,C,D;.

Haiinure yrom mexay nnockocramu AB;D; u ACD;.

ﬂ Pemnre HepaBeHcTBO (ZX +1- Ej(ﬁ 2+ (V-3-2x )Zj >0.
X

x+2_

C4 | Paccroanue mexay mapauienbHbIMU IpAMBIME paBHo 4. Ha ogHoit u3 Hux
nexut Touka C, a Ha apyroul — Touku A u B, mpuuem TpeyroapHur ABC —
OCTPOYTONBHBIN PaBHOOEIPEHHBIM, U ero 6OKoBad CTOpPOHA paBHA b.
Haiigure paguyc okpy:KHOCTH, BIIMCAHHOM B TpeyroabHuK ABC.

C5 | Haiinure Bce 3HaYeHMA TapaMeTpa a, TPU KAXKIOM M3 KOTOPBIX CHCTEMAa

yZ+xy —Tx— 14y +49 =0,
y=ax+1,
X3

nMeeT eITMHCTBEHHO€E PEeIlIeHue.

© MHOO, 2010 r.

Maremaruxka. 11 knacc. Bapuanr 2 (6e3 norapudmos)

C6 | Haitnure Bce TPOMKH HATYPATbHBIX UHceT K, M M N, yAOBIETBOPAIOIIHE

ypaBueHuio 2-k!=m! —2.n! 1'=1;21'=1.-2=2;nl=1-2-...-n).

© MHOO, 2010 r.
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Maremaruxka. 11 knacc. Bapuanr 3 (6e3 norapudmon) 2

NHCTPYKIINA IO BHINMOJHEHHUIO PA0OTHI

Ha Bwimosmenwe sk3aMeHAIMOHHONM paboThl MO MareMaruke paerca 4 gaca
(240 mum). Pabora cocTouT 13 AByX 4acTei U COAEP:KUT 18 3amanmii.

Yacrts 1 comepsxur 12 3amanwnii ¢ kparkum orBerom (B1-B12) 6asoBoro yposu:a
10 MaTepuaay Kypca MaTeMaTHKH. SaJaHus 4acTh 1 CUMTAIOTCS BHIMOJTHEHHBIMH,
ecliv SK3aMeHyeMblil Jaj BepHBbIH OTBET B BHE I[€J0T0 YHCIA WA KOHEUYHOMH
IEeCATUIHOHN Apo0wH.

Yacrb 2 comep:xutr 6 6omee cnoxkubix 3agaunii (C1-C6) mo marepuairy Kypca
mateMaTuiu. [IpH ux BBITONHEHWH HAAO 3alKcaTh IOJHOE PellleHrue U 3aIucaTh
OTBeT.

CoBeryeMm [jIsi 9KOHOMWH BpPEMEHHU IIPOIyCKATh 3amaHue, KOTOpOe He yIaeTcs
BBIIIOJIHUTE CpPasy, W IEePexXOAuTh K ciaemymoiieMy. K BBITOJIHEHHIO IPOILyIIeHHBIX
3aIaHUI MOKHO BEPHYTHCS, €CJIM Y BAC OCTAHETCS BpeMs.

sRenraem ycnexa!

© MHOO, 2010 r.




Maremaruxka. 11 xnacc. Bapuanr 3 (6e3 norapudmon) 3

Yacts 1

Omeemom na 3adanus Bl - Bl12 0doascHo 6bimb yesnoe 4ucao uau

KOHeuHas OJdecamuvHas Opoo6b.

Edunuyst u3mepeHuii nucamov He

HY2ICHO.

b1

M Hatinure kopeHs ypaBHeHUA _ 1 =

1 kmmoBarT-dac sneKTposHepruu crouT 1 pybap 70 womeek. CueTyur
SJIEKTPOHepruH 1 SHBaps MoKasbiBal 72452 kuimosarr-yaca, a 1 dpeBpasts
nokasbiBan 72611 xkmnoarr-4acoB. CKOMBKO py6/Iei HY:KHO 3aIlJIaTUTh 34
3JIEKTPOYHEPTHUIO 32 AHBAPH?

OTtBer: |

Ha pucynke upHBIMM TOYKaMM IIOKA3aHa I[€HA 30JI0TA HA MOMEHT
3aKpBITHS OUPIKEBBIX TOPTOB BO Bce paboume auum ¢ 11 mo 27 uiona
2000 roma. ITo ropusoHTaNIN yKa3bIBAIOTCA YHCIA MECAIa, 10 BEPTURKAIHN —
nena yHuuu 3oi0ta B gouiapax CHIA. Jlxs marasgHocTy :KUPHBIE TOYKH
Ha pUCyHKe coefuHenb! junuei. Oupeneanre mo puCyHKY, KAKOTO YHCIA
IleHa 30JI0Ta HA MOMEHT 3aKPBITHUS TOPTOB ObLIa HAUOOJbBINEH 3a JaHHbBIH
TIEePHO/I.

Oreer: |

1
7x+30 9

Orser: |

© MHOO, 2010 r.

Maremaruxka. 11 knacc. Bapuanr 3 (6e3 norapudmon) 4

_B4 |

Ocrpble yribl OPAMOYTOJIBHOTO TPEYTOJIbHUKA
paBubl 55°m 35°. Hatigure yrom wMexIy

BBICOTOM ¥ OHCCEKTPHCOM, MPOBEAEHHBIMU W3
BepiiuHbl mpamoro yriaa. Oreer pgaiite B

rpagycax.

OTtBer: |

MebenbHbBIN caoH 3aKI09aeT IOTOBOPHI C IMPOoM3BoAuTenIMu Mebenu. B
JIOTOBOpAaX YKa3bIBAETCSH, KAKOM HPOIEHT OT CYMMBI, BBIPYYEHHOH 3a
npoasKy Mebenu, MOCTyaeT B 0x01 MebeabHoro camona (cM. tabm.1).

Tabm.1
IIporenT ot BeIpyuKn
Pupma- port > PY4KH,
IOCTYIAIOIINI B TOXOT IIpumeuanus
IIPOU3BOLAUTENb
cajoHa
Wanenus nenoit no
Anbda 5%
«Anppar ? 30 000 p.
WUsnenus neHoi cBele
Anbda 3 %
«Amppar ? 30 000 p.
«Bera» 3,5 % Bcee usnenusa
«OMUKpPOH» 4% Bcee usnenusa

B mpeiickypanTe (rabm.2.) mnpuBeleHbl IIeHLI HA 4YeThIpe KPOBATH.
Onpegenure, mpogaxa Kakod KpoBaTu HamOojee BBITOAHA A cajoHa. B
OTBETE 3AIMHINUTE CyMMy (B pyOIIsix), KOTOpasa HOCTYIIUT B JOXOJ CAJIOHA OT
IPOAKY 3TOM KPOBATH.

Ta6m.2
®upMa-IpoOU3BOIUTENH WUsznemnue Ilena
«Ansdar» Kposats «Bocropr» 22 000 p.
«Anbdar KpoBats «Banenruna» 33 000 p.
«Bera» Kposars «Buramwuii» 28 000 p.
«OMUKPOH» Kposars «Bukropusa» 26 000 p.

Orser: |
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Maremaruxka. 11 xnacc. Bapuanr 3 (6e3 norapudmon) 5

B6 Haiigure mmomaab  OIpAMOYTOJLHOM
Tpameluy, BEPIIHHBI KOTOPOH HMEIT
roopauHarsl (1;1), (10;1), (4;7), (1;7).

OTtBer: |

Haiinure cosa, ecau Sina = ——wua € | 7, >

Oreer: |

ﬂ Ha pucynke usobpakén rpadur qpyurinun Yy = f (X) 1 KacarenbHas K HeMYy
B TOouKe c abcruccoit X Hafinure sHauenue npousBoguou dyrrnmu f(X)
B TOYKE Xy

Oreer: |

© MHOO, 2010 r.

Maremaruxka. 11 knacc. Bapuanr 3 (6e3 norapudmon) 6

B9 | Haiigure nmiomans MOBEPXHOCTH MHOTOTPAHHHUKA,
M300paKEeHHOT0 Ha PHUCYHKe (Bce JBYIPAHHBIE YIIbI
OpsIMbIE).

Orser: |

B10 | ITpu Temneparype 0°C penbc umeer miuHy |y = 13M. Ilpu Bospacranum
TeMIepaTyphbl IMPOUCXOANT TEILUIOBOE PaCIIUpeHue Peiibca, W ero JJIMHA,
BBIp&JKEHHAd B MeTpax, MeHdercd 1o 3akoHy I(t°)=Ip(1+a-t°), rme
a=1,2-10" (°C)_l— K09(pPUIIMEHT TEIJIOBOTO  paciiupeHusd, t° —

remneparypa (B rpagycax llembcusa). Ilpu xakoit Temmeparype penbc
ynauauTcs Ha 7,8 Mm? OTBer BhIpasure B rpaaycax Llemxbcust.

Ortser: |

B11 | Hajizure HauMeHbIIeE 3HATCHHE dyurmum y = Ha oTpeske [-2; 1].

4x% 41

OtBer: |

B12 | B uerBepr akmuu KOMIAHWK IIOJOPOMKAIM HA HEKOTOPOE KOJIUIECTBO
MPOIIEHTOB, & B MATHHILY IOJEIIEBeJIN HA TO Ke CaMmMoe KOJUIECTBO
MPOIIeHTOB. B pesynbraTe OHU cTamu CTOMTb Ha 9% [ellesie, 4eM IIpH
OTKPBITUM TOPTOB B 4eTBepr. Ha CKOJIBKO IIPOIEHTOB IOA0POKATIN AKI[UH
KOMIIAHHMH B YeTBEPT?

Otser: |

Yacts 2

s 3anucu pewenuit u omeemoe nHa 3adanus CI1 - C6 ucnoawv3yiime
6aank omeemos Ne2. 3anuwume CHAYAIA HOMEDP 6bINOLHAEMOZO
3adanus, a 3amem noaHoe 060CHOBAHHOE peuteHue U omaem.

C1 | Pemmre ypaBrerue (2sinx — 1)(~/=C0SX + 1) = 0.

© MHOO, 2010 r.




Maremaruxka. 11 xnacc. Bapuanr 3 (6e3 norapudmon) 7

_c2 |

o3 |
_C4 |

_C5 |

Hdan xky6 ABCD A B,C,D;. lninra pebpa kyb6a pasrHal . Hadinure paccroauue
0T cepenuHbI 0Tpe3ka BC; mo minockoctu ABD;.

Pemrure HEpaBeHCTBO (ZX -3- E)(il +2+(v-1-2x )Zj > 0.
XA X+

Paccrosanve mexny mapanimeabHbIME OpAMBIME paBHO 12. Ha omnoii us
HUX JIeKUT Touka C, a Ha Apyro# — Touku A u B, npuuem Tpeyronbauk ABC
— OCTPOYTOJIbHBIN paBHOOEIPEHHBIH M ero 60KoBasg CTOpoHA paBHa 13.
Haiinure panuyc okpysKHOCTH, BONCAHHOHN B TpeyroabHUK ABC.

Haiinure Bce 3HaUeHUs mapaMeTpa a, IPHU KAKAOM U3 KOTOPBIX CHCTEMa

y2+xy—4x—9y+20:0,
y=ax+1,
X>2

uMeeT eJUHCTBEHHOE pPEelIeHne.

Kasxnoe us uucen 2, 3, ..., 7 yMHO®KAIOT Ha Kaxmoe us gucen 13, 14, ..., 21
U 1iepen KaEabIM U3 ITIOJIyYEeHHBIX HpOH3Be,Z[eHHﬁ IIPON3BOJIBHBIM O6p830M
CTaBAT 3HAK ILTIOC WJIM MUHYC, TIOCJIE Yero Bce 54 MOoIydeHHbBIX pe3yabrara
cknaabiBaoT. Kakyo HAMMEeHBIIIYI0 I0 MOLYJII0 ¥ KaKyI0 HAnOOJIBIIIYIO
CYMMY MOKHO IIOJIVYUTD B I/ITOI‘e?

© MHOO, 2010 r.
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Maremaruxka. 11 knacc. Bapuanr 4 (6e3 norapugmon) 2

NHCTPYKIINA IO BHINMOJHEHHUIO PA0OTHI

Ha Bwimosmenwe sk3aMeHAIMOHHONM paboThl MO MareMaruke paerca 4 gaca
(240 mum). Pabora cocTouT 13 AByX 4acTei U COAEP:KUT 18 3amanmii.

Yacrts 1 comepsxur 12 3amanwnii ¢ kparkum orBerom (B1-B12) 6asoBoro yposu:a
10 MaTepuaay Kypca MaTeMaTHKH. SaJaHus 4acTh 1 CUMTAIOTCS BHIMOJTHEHHBIMH,
ecliv SK3aMeHyeMblil Jaj BepHBbIH OTBET B BHE I[€J0T0 YHCIA WA KOHEUYHOMH
IEeCATUIHOHN Apo0wH.

Yacrb 2 comep:xutr 6 6omee cnoxkubix 3agaunii (C1-C6) mo marepuairy Kypca
mateMaTuiu. [IpH ux BBITONHEHWH HAAO 3alKcaTh IOJHOE PellleHrue U 3aIucaTh
OTBeT.

CoBeryeMm [jIsi 9KOHOMWH BpPEMEHHU IIPOIyCKATh 3amaHue, KOTOpOe He yIaeTcs
BBIIIOJIHUTE CpPasy, W IEePexXOAuTh K ciaemymoiieMy. K BBITOJIHEHHIO IPOILyIIeHHBIX
3aIaHUI MOKHO BEPHYTHCS, €CJIM Y BAC OCTAHETCS BpeMs.

sRenraem ycnexa!

© MHOO, 2010 r.




Maremaruxka. 11 xnacc. Bapuanr 4 (6e3 norapudmos)

Yacts 1

Omeemom na 3adanus Bl - Bl12 0doascHo 6bimb yesnoe 4ucao uau
KOHeuHan decamuuHas 0poosb. Edunuyvbt u3mepenuii nucamev He
HYJ#CHO.

b1

ﬂ Haiinure KopeHb ypaBHEHU _1 =—

1 xwioBaTT-4ac 3aeKTposHepruu crouT 1 pybabp 20 komeek. Cueryur
anekTposHepruu 1 deBpans mokasweiBan 71181 rumiosarT-uac, a 1 mapra
nokasbiBan 71324 rumnoBarr-yaca. CKOJNBKO py6jei Hy:KHO 3aIIATUTHL 3a
SJIEKTPOIHEPTHIO 34 (peBpab?

OTtBer: |

Ha pucynke KUpPHBIMEH TOYKaAMH IIOKAa3aHa I[€HA B30JI0TA HA MOMEHT
3aKpPBITHS OMPIKEBBIX TOProB BO Bce pabouwme mum ¢ 5 mo 28 mapra
1996 roma. 1Ilo ropm3oHTamu yKA3pIBAIOTCA YHCIA Mecdna, II0o
BepTHKaIN — IleHa yHiumu 3oi0ta B goutapax CIIA. Jlns marasgaoctn
JKUPHBIE TOUKH HA PUCYHKE COoequHeHbI tuuuei. Oupenennure o pUCYHKY,
KAaKor0 4YHCjIa IleHa 30JI0Ta Ha MOMEHT 3aKpbITHA TOPTOB ObLIa
HaubOJIbIIIEeH 3a JaHHBIN IIEPHO,.

402

401

400

399 \
398

394

393

392

5 6 7 8 11 1z 13 14 15 18 19 20 21 22 25 26 27 I8

OTtBer: |

1
9x+13 58

OrBer: |

© MHOO, 2010 r.

Maremaruxka. 11 knacc. Bapuanr 4 (6e3 norapugmon) 4

B4 | B tpeyronsauke ABC AC = BC, AD - Bwicora, yron BAD pasen 28°.

Haitnure yron C. OrBer maiiTe B rpamycax.

Oreer: |

B5 | MebenbHbIl CAIOH 3aKII0YAET JOTOBOPHI C IPOM3BOAUTENAMH Mebenu. B

IOTOBOPAaX YKAas3bIBAETCH, KAKOM IIPOIEHT OT CyMMBbI, BEIPYYEHHOH 3a
npopaxky MebesH, MOCTymaeT B 10X0a MebeabHOoro camoHa (cM. Tab6i.1).

Tabm.1
IIporeHT OT BHIPYYKH,
PupmMa-TPOU3BOTUTEND |TIOCTYIAIOIIHH B JOXOT IIpumeuannsa
cajoHa
Wspenus menoit 10
«AJIL a» 7 ‘7
b ? 30 000 p.
W3snenus meHoi cBoIle
«Anndar 3,5 %
b o 30 000 p.
«bera» 5% Bcee uznenus
«OMHKpPOH» 6 % Bce uznmenus

B mpeiickypante (tabm.2.) mpuUBeReHBI IEHBI HA YeThIpe O00eIeHHBIX
rapautypa. Onpenenure, mpogaka Kakoro rapHUTypa Haubojee BHITOLHA
st casioHa. B orBere samuinure cymmy (B py06ssax), KOTOpas IIOCTYIIUT B
JIOXOJ] CaJI0OHA OT IPOJAKY STOTO TAPHUTYPA.

Tab6m.2
dupma-Ipou3BOIUTEND Usnenue Ilena
«Anbga» Tapuutyp «IBRIANI> 24 000 p.
«Anbda» lapuutyp «Jdpaém» 38 000 p.
«Bera» Tapuuryp «Jitnep» 29 000 p.
«OMHUKpPOH» lapuuTyp «dpMuT» 27 000 p.
Ortser: |
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Maremaruxka. 11 xnacc. Bapuanr 4 (6e3 norapudmos) 5

B6 Haiigure mmomaab  OIpAMOYTOJLHOM
Tpameluy, BEPIIHHBI KOTOPOH HMEIT
roopauHarsl (1;1), (10;1), (6;7), (1;7).

Maremaruxka. 11 knacc. Bapuanr 4 (6e3 norapugmon)

OTtBer: |

_B7 |

. . V21 T
Haiigure cosa, ecau Sina = = Ha e (E n).

Oreer: |

M Ha pucynke uzobpaxén rpacdur dyurinuu Yy = f (X) 1 kacarenbHas K HEMY
B Touke ¢ abcruccoit Xg. Haiinure sHadenue npomnsBogHoi dyHrmmu f(X)
B TOYKe X

Orser: |

© MHOO, 2010 r.

B9 | Haiigure nmiomans MOBEPXHOCTH MHOTOTPAHHHUKA,
M300paKEeHHOT0 Ha PHUCYHKe (Bce JBYIPAHHBIE YIIbI
OpsIMbIE).

Orser: |

B10 | ITpu remmeparype 0°C peabc mMeeT IIHHY lp=17wm. Ilpn Bospacramumu
TEeMIIepaTyphbl IIPOUCXOAUT TEIIOBOE PACIIMPEHHE pPeiibca, W ero JINHA,
BBIp&KEHHAd B MeTpax, MeHdercd mo 3akoHy I(t°)=Ip(1+a-t°), rme
a=1,2-10" (°C)_l— K09(p(pHUIMEHT TEeIJI0BOrO0 paciiupeHus, t°—
Temieparypa (B rpagycax I{enscus).

IIpu xakoii Temneparype penbce yanuuauTcesa Ha 5,1 mm? OTBer BbIpasure B
rpanycax Ilenbcus.

Otser: |

B11

. 3X
Haiinure nanvenbliee sHa4eHne QYHKIMA Y = — 5 Ha otpeske [-4; 2].
X<+

OrsBer: |

B12 | B uerBepr akIiuu KOMIAHWHM TOMOPOKAAM HA HEKOTOPOe KOJIHYECTBO
IIPOIIEHTOB, a4 B IIATHUIYy IIOAEIIEBENIM HA TO Ke caMOe KOJIUIECTBO
IPOIIeHTOB. B pesynbrare oHM cTanu CTOHUTH Ha 36% [elieBse, 4eM IIPU
OTKPBITHH TOPTOB B 4eTBepr. Ha CKOJIBKO IIPOIIEHTOB MOJOPOKATIN AKITUH
KOMIIAHUY B YETBEPT?

Otser: |

Yacts 2

Has 3anucu pewenuit u omeemoe nHa 3adanus CI1 - C6 ucnoawv3yiime
6aank omeemos Ne2. 3anuwume CHAYAIA HOMEDP 6bINOLHAEMOZO
3adanus, a 3amem noaHoe 060CHOBAHHOE peuterue u omaem.

C1 | Pemmre ypasuenue (2c0sX + 1)(v/—sinx —1) = 0.

© MHOO, 2010 r.




Maremaruxka. 11 xnacc. Bapuanr 4 (6e3 norapudmos) 7

C2 | Mam xy6 ABCDAB,C,D;.

Hasinure yron mesxny nnockocramu AB D, u ACD;.

ﬁ Pemnre HepaBencTBO (ZX +1- EJ(Z_SZ -2+ (V-3-2 )Zj > 0.
X\ X+

C4 | PaccrosHue mesxay napamienbHbIMEU IpaMbiMu paBHO 4. Ha oxHol u3 Hux
nexut Touka C, a Ha apyroul — Touku A u B, mpuuem TpeyrospHur ABC —
OCTPOYTONBHBIN PaBHOOEIPEHHBbIH, W ero 6OKoBas CTOpPOHA paBHA b.
Hatinure pagmyc okpy:KHOCTH, BIIMCAHHOM B TpeyroabHUK ABC.

C5 Haﬁnn’re BCe 3HAQUYEHH I1apaMeTpa a, IIPHu KaXxJI0M U3 KOTOPhIX CHUCTEMAa
y2+xy—7x—14y+49 =0,

y=ax+1,
X>3

nMeeT eIJMHCTBEHHO€E PEeIlIeHue.

C6 | Haiigure Bce TPOHKHK HATYyPaAbHBIX yncesl K, M ¥ N, yIOBIETBOPSIOLINE
ypaBHeHHuio 2-k!=m! —-2.n! a'=1;2'=1.-2=2;n'=1-2-...-n).

© MHOO, 2010 r.




Bap | Bl B2 | B3 | B4 B5 B6 | B7 B8 B9 | B10 B11 B12
1 |2068| 26 -2 32 1280 35 | -01] 025 | 54 | 375 0,5 50
2 |3458| 6 9 128 | 1540 30 | 02| -025 | 72 25 0,25 10
3 |2703| 14 -3 10 1100 36 | -04 | -0,75 | 130 50 -0,25 30
4 |1716| 26 5 56 1680 42 | -04 | -05 86 25 -0,5 60
5 |2068| 26 4 32 1280 35 | -01 11 54 | 375 -2 50
6 |3458| 6 -1 13 1540 30 | -0,2 60 72 25 -4 10
7 |2/03] 14 -5 10 1100 36 | -04 14 130 50 -1 30
8 |1716| 26 4 29 1680 42 | -04 | 700 86 25 -2 60
9 105 5 13 36 342 16 | -0,3 0,5 80 840 4 44036
10 77 25 15 | 125 540 12 | -05 0,5 58 460 6 35316
11 55 10 10 56 443 16 | -02| 025 | 130 | 550 8 21216
12 42 15 4 128 505 10 | -0,9 0,5 36 950 2 66780
13 | 105 5 -26 | 36 342 16 | -03 | 750 80 840 2 44036
14 77 25 | -B8 | 4 540 12 | -05 60 58 460 15 | 35316
15 55 10 | -21 | 40 443 16 | -0,2 7 130 | 550 3 21216
16 42 15 | -24 | 92 505 10 | -0,9 9 36 950 1 66780




Maremaruxka. 11 knacc. Bapuants! 1, 3, 9, 11 (6e3 norapugmos) 1

Kpurepuu oneHUBaHNA 3aJaHAH C PA3BEPHYTHIM OTBETOM

Pemure ypasuenwne (2sinx — 1)(~/—cosx + 1) = 0.

Pemenne:

JleBas yacTh ypaBHEHUA UMEET CMBICI IIpH COSx < 0.

Breipaxenne  /—COSx +1  TOJONKHUTEIBHO IIPH  BCEX

OOIIyCTUMBIX X.

SuauwurT, 2sinx — 1 = 0; sinx = %; x= (—1)’% +7k, ke Z.

T
Tark xar cosx <0, yncna x= 5 + 27k, k € Z He aBugoTCA

pelleHuAMH ypaBHEeHHU .

57

OrBerT: +2nk, k € Z.

Coaep:xanne KpuTepusa OleHUBAHAA Bannbl
(O60CHOBAHHO IIOJIYYEH IIPABUILHBIN OTBET 2
Bepno HalieHbI Bce 3HAYEHUA II€PEMEHHOH X, IIPX KOTOPOH paBeH HYJII0
MHOEUTEND 2Sinx — 1L Mmeerca ykazaHue Ha TO, YTO BTOPOH MHOKUTENb 1

OTJIMYEH OT HyJIA, HO 0TOOp HANIEHHBIX 3HAYEHUH 1160 HE IPOU3BE/EH,
60 IPOM3BEIeH HEeBEPHO

Pentenve He COOTBETCTBYeT HH ONHOMY W3 KPUTEPHUEB, IIEPEUUCICHHBIX
BEIIIIE

Makcumanvrulii 6aan

Haun xy6 ABCDAB;CiD;. Hnumua pebpa kKy6a pasHa 1. Haiigure
paccTosHue 0T cepefiuHbl oTpe3ka BCy 10 II0CKOCTH A B D;.

© MHOO, 2010 r.

Maremaruxka. 11 knacc. Bapuanrs! 1, 3, 9, 11 (6e3 norapudgmos) 2

Pemrenmne:

e}
M - cepenuna AD,, N - cepenuna BC;. o '
IIpoBenem nmepnennukyasap NH u3 Touku N S i

K ITOCKOCTU AB1Dy, NM | AD, 3uauutr HM L AD;. Mr;_-::: _______ .-

ITosTomy Toura H mesxuT Ha oTpeske M By, A o

NepPHeHIuKyIIPHOM AD;.

Hckombiii oTpesok NH sSBiaseTcsS BBICOTOM HIPAMOYTOJIBLHOTO
TpeyroabHUKa MN B c npameiM yraoMm N. IToatomy o

 NB-NM 51 1 M1 K

NH
M B, (ﬁ)2+12 V3

OrBeT: —.
3

Copep:xaune Kpurepus Banasr

O60CHOBAHHO I0JIyYeH IPABUILHBIA OTBET 2
Samada 000CHOBAHHO CBEeHA K INIAHMMETPUYECKOM, HO IOJIy4eH 1
HEeBEPHBII O0TBET WU PellleHne He 3aK0HYEHO
Pelilenrie He COOTBETCTBYeT HH OJHOMY M3 KPUTEPHUEB, IEPEUYHUCICHHBIX| 0
BBIILIE

Makcumanvrulii 6aan 2

Pemnre HEepaBeHcTBO (Zx -3- E)( 141 +2+(V-1- Zx)zj >0.
X

X+

Pemenwne:

JleBad wacTb HepaBeHCTBa mMeeT cMmbicn mpux =0, x=-1, —-1-2x>0, T.e.
opu x #-1, x<-0,5

IIpuBozs BeIpaskeHus B CKOOKaX K 00IIeMy 3HAMEHATEN0, I TAKUX X IIOJLy4aeM:

2 2
(?_x—S—Ej( 14 +1_2xj20; 2x“—3x-5 ' 15-2x°“—x > 0
xNA\x+1 X x+1

© MHOO, 2010 r.




Maremaruxka. 11 knacc. Bapuants! 1, 3, 9, 11 (6e3 norapugmos)

(2x=5)(x +3)

2x°-3x-5  2%+x-15 0 @9+l
’ x+1

X x+1 a X

0;

(2x - 5)2(x + 3)(x + 1)

0.
x(x+1)

Pemenve nomyuenmoro mepaBeHcrBa: -3 <x<-1 mau -1<x<0 wmamm x=2,5
Ocraerca yuects ycmosue x < —0, 5.
OrBer: [-3;-1) U (-1;-0,5]

Coaep:xanne KpuTEepUsa ONEHUBAHAA Banibl
(O60CHOBAHHO MOIy4eH IPABUIBHBINA OTBET 3
Pertenvie COmep:KUT BEPHBIA IIEPEXOL OT HCXOJHOTO HEPaBEHCTBA K|
panuoHansHbIM  HepasencrBaM. Ilomyuen orser, ormmmuarompmiica or o
BEPHOTO TOJBKO KOHEYHBIM KOJMYECTBOM 3HAYEHWH IEePeMEeHHOH, B
KOTOPBIX OIIPEIeIEHO UCXO[HOEe HEPABEHCTBO
Perienvie coep:KUT BepHbIE IPe00pPa30BaAHUA MPABOTO MHOKHUTEIS JIEBOH

CBOJAINNE €ro K IIPOM3BENEHHIO W dYacTHOMYy| 1

YacTU HepaBEHCTBA,
VIMHEHHBIX BBIPDAKCHUH.

Pemtenve He COOTBETCTBYeT HH OXHOMY W3 KPUTEPHEB, IIEPEUUCIEHHBIX
BBIIIIE

Makcumanvrutii 6aaa

Paccrosnue mexny mapamnensHbIMH OpAMbIME paBHO 12. Ha omnoit u3
HUX JexuT Touka C, a Ha APYyrod — TOYKU A U B, IpudeM TPeyIroOJIbHUK

ABC — 0CTpOYyTOJBHBIN pAaBHOOEIPEHHBIH U ero OOKOBas CTOPOHA paBHA
13. Hatigure paguyc OKpy:KHOCTH, BIIUCAHHOH B TPEYTOIbHUK ABC.

Pemenne:

Ilycts r — mcKOMBIH paguyc, a Touka H — ocHoBaHue BBICOTHI CH TpeyroJabHuKa

ABC.

© MHOO, 2010 r.

Maremaruxka. 11 knacc. Bapuanrs! 1, 3, 9, 11 (6e3 norapudgmos)

1 cnyuaii. Touka C - BepirmHa paBHOGEAPEHHOTO

Tpeyroabauka (cM. puc.l). Torga AC=BC =13, u CH -
MenuaHa TpeyroiabHuka ABC.

W3 npamoyrombHOTO TpeyroabEuka AHC HaX0auM: 13

AH =N AC? - CH? =132 122 =5, 4B = 24H = 10.

13

Torma, ecniu p — mONyIepUMeTp TPEYTOIbLHUKA, TO
_Sypc AH-CH _ 60 10

P 2(AB+BC+CA) 18 37

r

2 ciyuaii. Bepuinaa paBHOOEPEHHOTO TPEYTOIBHUKA — OJHA U3 TOYEK A Uiu B.

Ilycts, nna onpeneseHHOCTH, BEPIINHA B TOYKE B.

c

IIposemem Bricory CH. Eciu H HaxoguTca Ha

IPOJOIKEeHUN CTOPOHBI 4B, TO TpeyroabHuK ABC
TYIIOYTOJBHBIA. ITOT CIyd4ai IIPOTUBOPEYUT YCIOBHIO.
Ecnu H nexut ma cropone AB (cM. puc. 2), To U3

IpAMOYTOJIBHOIO TpeyroiabHuKa BHC HaxoguM:

BH=BC?—CH? =132 —122 =5 AH=13—-5=8.

13

W3 npamoyrombsHOTO TpeyroabHuka ACH HAX0IUM:

AC=~NCH? + AH? =122+ 82 = 413.

Torma

1
_Sipc_ 4B-CH 136 136
p %(AB+BC+ CA) %(26+4\/E) 13+ 213

7

26 — 413 10
— UJIN

OtBerT: .
3

© MHOO, 2010 r.
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Maremaruxka. 11 knacc. Bapuants! 1, 3, 9, 11 (6e3 norapugmos)

Coneps;kanue KpuTEepHs OLlCHUBAHUA

Bawisl

PaccMoTpeHBI Bce BO3MOKHBIE TeOMETPHYECKHe KOH(PUTYPAIIH U TOIyYeH

3a apudMeTHYEeCKON OIIMOKH

I PABUJIbHBIM OTBET 3

PaccmoTrpena xors ObI OHA BO3MOMKHAS IeOMETPHYECKAs KOH(MUTypaIusd, 9
JIsI KOTOPOH IIOJIY4€HO OIPABHJIbHOE 3HAUEHHEe MCKOMOM BEJIMYHHBI

PaccmoTpena xoTs ObI OHA BO3MOKHASA I'eOMETPHYECKAS KOH(MUTYpaIus,

JIST KOTOPOM IOJIy4eHO 3HAYeHHe UCKOMOU BeJIMYUHBI, HEIPABUJIbHOE H3- 1

Pemrernve He COOTBETCTBYeT HH ONHOMY W3 KpPUTEPHEB, IEPEYUCIEHHBIX
BBIIIIE

Makcumanvrulii 6aan

HaiinuTe Bce 3HaUeHNs mapaMeTpa a, IIPU KAKIOM U3 KOTOPBIX CHCTEMA

y2+xy—4x—9y+2020,
y=ax+1,

x>2

uMeeT eJUHCTBEHHOEe pelIeHune.

Pemrenne:
IIpeobpasyem cucremy:

(-4)(x+y-5)=0, 4__\‘\__|B ]
y=ax+1, P Y %
x>2

|

|

|

A 1

3amaer mapy |
|

|

YpaBuenue (y—4)(x+y-5)=0
epeceKaomuxed OIpaMbIX y =41 y=5—x. Z 5E
Cucrema . .
(y_4)(x+y_5):01 I a=-1
x>2
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Maremaruxka. 11 knacc. Bapuanrs! 1, 3, 9, 11 (6e3 norapudgmos) 6

3a/1a€T YaCTH STUX IPAMBIX, PACIIONIOKEHHbIE IIpaBee OPIMOi x = 2, T.e. 1yun BD u
CE 6e3 touex Bu C (cMm. puc.). YpaBHeHHe y = ax + 13agaer mpAMYIO 7 C YIIOBBIM
KosdduimenTom a, mnpoxopsmyo uepesd Touky A(0;1). Cumemyer wHaiiTu Bece
3HAYEHUA «, IPU KAKAOM W3 KOTOPBIX MpAMasd m WMeeT eJUHCTBEHHYIO OOIIyio
TOUYKY ¢ o0bequHenuemM nyueit BD u CE.

a) Ilpamasa 4B 3amaerca ypaBuenueM y = 1,5x + 1 [losromy mpu a > 1,5 npavasa m
He IIepecekaeT HU Jay4 BD, Hu ay4 CE.

6) Ilpamas AC 3agaercsa ypasuenueMm y = x + 1L Ilosromy npu 1 <a < 1,5 npamas m
nepecekaet jiyd BD, HO He nepecekaert jay4 CE.

B) IIpu 0 < a < lupsimas m mepecekaet u jay4 BD, u ay4 CE.

r) Harownern, mpu -1 < a <0 mpsamas m mepecekaeT ToiIbKO tyd CE, ampu a < -1
OHAa He IlepeceKkaeT HU ay4 BD, vu ay4 CE.

OrBer: -1<a<0, 1<a<1,5.

Conep:xanne KpuTepus ONEeHHBAHUAA Bamnbl
(O60CHOBAHHO MOIy4YeH IPABUILHBIH OTBET 4

Pemenvie B 1emom Bepuoe. OO60CHOBAHHO HaWAeHbI 00a IMIPOMEKYTKA
BHAYEHUH IIapaMerpa #3 OTBeTa K 3ajade, [PH 5TOM BO3MOJKHBI 3
HETOYHOCTH ¢ (HE)BKJIIOUEHHEeM KOHIIOB M(MIM) BBLIUYHCIHTEILHAS]
[MOrPEIIHOCTD

O60CcHOBAHHO HaMAEH XOTd ObI OMMH IIPOMEKYTOK 3HAUEHUH ITapaMerpa 13
oTBeTa K 3ajadye, MPH STOM BO3MOMKHBLI HETOYHOCTH C (He)BKIoueHweMm| 2
KOHITOB M(MJIM) BBIUUCIUTEIbHAS IOTPEIIHOCTD

Perenre comepxut:

- WM BEpPHOE OIHCAHWE PACIIOJIOKEHHUA ABYX JIy4eld U IPAMOH U3 YCIOBHS
3amaum; 1
- WIM BepHOe IIONyYeHWe KBaJpPaTHOTO0 YpPaBHEHHsA C MapamMeTpoM a
OTHOCHTEIbHO OJHOM M3 IIEPEeMEHHBIX

Pemrenvie He COOTBETCTBYeT HH ONHOMY M3 KPUTEPHEB, IEPEYHUCICHHBIX|
BBIIIIE

Makcumanvrulii 6aan
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Maremaruxka. 11 knacc. Bapuants! 1, 3, 9, 11 (6e3 norapugmos) 7

Kaxnoe u3 uucen 2, 3, ..., 7 yMHOKAIOT Ha Kaxmoe u3s gucen 13, 14, ..., 21
¥ Iepef KaKIbIM U3 [OJyJYeHHbBIX IPOU3BEIeHUI IIPOU3BOIBHLIM 00pa3oM
CTaBSAT 3HAK IJIIOC MJIM MUHYC, TIOCJIe YeT0 Bce 54 MOoMyYeHHbIX pe3yrbTrara
ckIanpiBaoT. Kakyio HANMEHBIILYIO IT0 MOLY/II0 U KAKyI0 HAUOOJIBIILYIO
CYMMY MOJKHO IIOJIVYUTh B UTOTE?

Pemenne:
1. Ecau Bce mpousBemeHuss B3ATHI CO 3HAKOM ILTIOC, TO UX CyMMa MaKCHMAaJbHA U
paBHa

(2+...+7)(13+...+21)=(227 -6)-(13;21 -9):2%153:4131

2. Tak Kak cymMMa OKasajiach HEUYETHOM, TO YHCJIO HEYETHBIX CIAraeMbIX B HeH —
HEYeTHO, IIPUYEM STO CBOMCTBO BCEH CYMMbI HE MEHSEeTCS [P CMeHe 3HaKa JI000ro
ee cmaraemoro. Ilosromy imobasd #3 IOMYYAIOIIMXCA CyMM OyIeT HEYEeTHOH, a
3Ha4YuT, He OymeT pasua 0.

3. 3Havenne 1 cymMMa HpPUHHMAET, HAIIPUMeEp, IPH TAKOW PACCTAHOBKE 3HAKOB Y
IIPOM3BEeHNH, KOTOPAS IIOIYyYUTCS IIPH PACKPBITHN CASAYIOIINX CKOOOK:

(2+3-4+5+6-7)(-13-14-15-16+17-18+19+20+21)=1-1=1

Oteer: 1 u 4131.
Cogep:xanne KpuTepHua OIEHUBAHUA Banabr

O60CHOBAHHO II0JIyYEH IIPABUILHBINA OTBET

OrBer mpaBuiieH, HO HEIOCTATOYHO O00OCHOBAH (HAIpUMeEp, He IOKa3aHOo,

uTO Irb0 cymMMa orangHAa ot 0, 1160 4TO 0OHA MOkeT OBLIThL pasHa 1)

BepHo Haiimeno HauOoblllee 3HAYEHHE CYMMBI U JOKA3aHO, YTO CyMMal

Beeraa orandea ot 0

BepHO HAalmeHO TOMBKO HAWOOJbIIEe 3HAYEHHE CYMMBI HIH TOJIBKO 1
OKa3aHo, 4TO CYMMa Bcerna oryimdHa ot 0

Perienvie He COOTBETCTBYeT HH OTHOMY M3 KPHUTEPHEB, IIEPEYMUCICHHBIX|

BBIILIE

N [ W |

Makcumanvrulii 6aan
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Maremaruxka. 11 kinacc. Bapuanrs! 2, 4, 10, 12 (6e3 norapudmoB) 1

Kpurepuu oneHUBaHNA 3aJaHAH C PA3BEPHYTHIM OTBETOM

Pemure ypaBuenwue (2cosx + 1)(+/—sinx — 1) = 0.

Pemrenmne: 5
?‘JT
JleBas yacTh ypaBHEHUS HUMeeT CMBICT mpH Sinx < 0. !
Ecmu +/—sinx —1 =0, To sinx = -1; x = —g + 21k, ke Z. !
: 1 !
Ecan v—-sinx —1 # 0, To 2cosx + 1 = 0; cosx = _E; :
2
x=+2% s onk ke Z. i
3

. 2w
Tak kax sinx <0, uucna x = 3 + 27k, k € Z He ABNAIOTCA PELIEHUIMU YPABHEHU.

OtBerT: —% + 27k, —2?” +2nk, k € Z.

Conep:xanne KpuTEepusa OIEHUBAHAA Banabr

(O60CHOBAHHO TIOJIyYeH IPABWILHBINA OTBET 2

BepHo HafII[eHbI BCe SHAYEHUsd HepeMeHHOfI X, IIPU KOTOPBIX PaBE€H HYJIIO

MHOKUTEND 2C0S X + 1 HIHU MHOKHUTENH +/—SinN x — 1, Ho 0T60p HaMIeHHbBIX 1
3HAYEHW 11060 He TPOU3BeeH, JU00 MPOU3BEIeH HEBEPHO

Peienne ne COOTBETCTBYET HH OJHOMY M3 KpHUTEpHEeB, IIepPEeHYUCICHHBIX
BBIIIIE

Maxkcumanvrulii 6aa1

Tas xy6 ABCD 4,B,CyD;.

Haiinure yron mesxay nimockocramu ABD; u ACD;.

© MHOO, 2010 r.

Maremaruxka. 11 knacc. Bapuanrs! 2, 4, 10, 12 (6e3 norapudmoB) 2

Pemnenne: D, [

IIycte M - cepenuna ADq, u mycTb pebpo kyba paBHo 1. 4 ;
Ilockonbky Ttpeyromsuukun ABDiu AC D, IpaBUIBbHBIE, R 2
BM1AD;, m CM1AD;, to ects yron CMB; - |/ ey
JIMHEUHBIN YyT0JI KCKOMOTO ABYTPAHHOTIO yIJa.

Hatinem cropons! Tpeyronbauka CM By: 4 B
BiC=~2,CM=MB, = g-ﬁ = \E

IIpumensaa K 9TOMY TPEYTOJBHUKY TEOPEMY KOCHHYCOB, HAXOIVM:

MBZ+CM%*-BC? 3-2
2M B, - CM 3

cos £/ CM By = %

1
OtBerT: arccosg.

Copepskanne KpuTtepusa ONeHHBAHUA Banabr

(O60CHOBAHHO MOIy4eH IPABUILHBIN OTBET 2

Samaua 000CHOBAHHO CBeleHA K INIAHMMETPUIECKOM, HO ITOJLyIeH 1
HEBEPHBIN OTBET WX PElIeHre He 3aK0HYEHO

Perenue He COOTBETCTBYET HH OJHOMY M3 KpHUTEpHEeB, IIEePEeYUCICHHBIX 0
BBIIIIE

Makcumanvrulii 6a11 2

Pemnre HEpaBeHCTBO (Zx +1- g)(2_82 -2+ (v-3- Zx)zj > 0.
XA\ X+

Pemenne:
JleBasgd uacTh HepaBeHcTBA mMeeT cMmbici mpu x#0, x#-2, —-3-2x2>0, T.e.
opu x# -2, x<-1,5

IIpuBona BeIpameHud B CKOOKaX K 00II[eMy 3HAMEHATENIO, 11 TAKUX X MOJIyIaeM:

2 2
(?_Hl_gj( 28 —5—zszo; 2%+x-6  18-2%-ox

xN\x+2 X x+2
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Maremaruxka. 11 kinacc. Bapuanrs! 2, 4, 10, 12 (6e3 norapudmoB) 3

(2x —3)(x + 6)
x+2

2% +x-6  2°+9x—18 o (2-3)x+2) o
X x+2 - X ’

(2x - 3)%(x + 6)(x + 2)
x(x+2)

Pemenne nomyyennoro mepasenctBa: —6 <x < -2wunu —2 < x < 0. Ocraerca yuectsb
ycnoBue x < -1,5.

OrBer: [-6;-2) U (-2;-1,5].

Conep:xanune KpuTepus OMEeHHUBAHUA

Baaasl

(O60CHOBAHHO MOIy4eH IPABUIBHBINA OTBET 3

Pemienvie comep:KUT BEpPHBIM II€PeX0[ OT HCXOIHOTO HEpPaBEeHCTBAa K
palMOHATBLHBEIM HepaBeHcTBaM. IlomydyeH oOTBeT, OTIHYAOIIAHCA OT 9
BEPHOTO TOJBKO KOHEUHBIM KOJMIECTBOM 3HAYEHUU IIepeMeHHOH, B
KOTOPBIX OIIPEEIEHO NCXOIHOe HEPABEHCTBO

Pelienre comep:XuUT BepHbIE IIPeOOpPA30BAHUS IMIPABOTO COMHOMKHTENS
UIeBOM YaCTH HEpPaBEHCTBA, CBOAAIINE €T0 K HMPOU3BEJEHUI0 U YACTHOMY) 1
VIMHEHHBIX BBIPDAKCHUH.
PermreHre He COOTBETCTBYET HU OJHOMY W3 KPHUTEPHEB, IIEPEUHCICHHBIX
BBIIIIE

Makcumanvrutii 6aaa

Paccrosanue mexny mapainenbHbIMu IpaMbIMu paBHo 4. Ha oxmoit u3
HUX JnexuT Touka C, a Ha Jpyrod — TOYKM A ® B, mnpudeMm
TpeyroabHUK ABC — OCTPOYTONBHBIH paBHOOEAPEHHBIH, U ero 60KoBafd
cropoHa pasHa 5. Hailinurte pammyc OKpY:KHOCTH, BIIMCAHHOU B
TpeyronbHUK ABC.

Pemrenne:
Ilycts r — mcKOMBI pafuyc, a Touka H — ocHOBaHMe BBICOTHI CH
TpeyroiabHUKa ABC.

1 cmyuaii. Toura C - BepmmHa paBHOOEIPEHHOTO L
TpeyroabHuKa (cM. puc.l). Torma AC=BC =5, u CH -
MenuaHa TpeyroabHuka ABC. W3 mpaMoyroibHOTO 5 5
TpeyroabHuKa AHC HaXoguM: '
AH=AC? - CH? =\® -8 =3, AB=24H=F6. A3 H 3 B
Puc.1

Torma, ecnu p — MOIyIIEPUMETP TPEYTOABHUKA, TO

© MHOO, 2010 r.

Maremaruxka. 11 knacc. Bapuanrs! 2, 4, 10, 12 (6e3 norapudmoB)

SuBc AH-CH 12 3
= = = = —
1
P S(4B+BC+CA) 8 2
2 cmyuaii. Bepirina paBHOGEIPEHHOI0 TPEYrOJbHHKA — 1%
omHa u3 Touek A unu B. Ilycts, mma ompeneneHHOCTH,
BepiiuHa B Touke B. Ilposemem Bwicoty CH. Ecau H
HAXOAWTCA HAa  IPOJOUKEHHHM  CTOPOHBI AB, T0 2V5 4 5
TPeyroJibHUK ABC TYIIOYTOJIbHBIHI. Jror ciry4dau ‘0
mpoTUBOpednT ycaoBuio. Eenu H nexut Ha cropoHe AB
(cm. puc. 2), TO U3 IPAMOYTOILHOTO TpeyroabHUEa BHC f——j7 3 B
HaXOIUM:
A Puc.2
BH=\BC?-CH® =8~ # =3 AH=5-3=2.
W3 npamoyroasHOTo Tpeyroabuuka ACH HaX0IuM:
AC=CH? + AH? =N# + 22 =25,
Torma
L4B.-cH
L_SiBc ___ 3 5.2  5-45
= =1 =1 = :
P J(AB+BC+CA) 10+ 2.5) 2
5-5 3
OrBer: ———— mam —.
2
Coaep:xanne KpuTepusa OeHUBAHAA Bannbl
PaccMmoTpeHb! Bce BO3MOKHBIE TEOMETPHUIECKHE KOH(PUTYPAIIUHN U TIOIyIeH| 3
TPABUIBHBIA OTBET
PaccmoTrpena xoTsi ObI OflHA BO3MO:KHAS TeOMeTpPHYecKas KOH(QHUryparus, 9
JIT KOTOPOM IOJIVIEeHO MPABUJILHOE 3HAYEeHNE UCKOMOU BEeJIMYUHBI
PaccmorpeHa xoTs 6bI OHA BO3MOKHAA TeOMETpPHYEcKad KOH(QUryparud,
I KOTOPOH IIOJIy4eHO 3HAUYeHVe MCKOMOU BeJIMYWHBI, HEIIPABUIbHOE H3- 1
3a aprdMeTHIecKOH OIInOKY
Pentenrie He COOTBETCTBYET HH OXHOMY W3 KPUTEPHUEB, IEPEUUCIEHHBIX 0

BBIIIIE

Makcumanvrulii 6aa1
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Maremaruxka. 11 kinacc. Bapuanrs! 2, 4, 10, 12 (6e3 norapudmoB) 5

Hatigure Bce 3HaueHNa napaMeTpa a, IPH KaKJ0M U3 KOTOPHIX CHCTEMA
y2+xy—7x—14y+49 =0,

y=ax+1,
x>3

nMeeT eTUHCTBEHHOE PellleHHe.

Pemenne: ¥ e ot
IIpeobpasyem cucremy: i /
B 2] =T
(=N +y-7) =0,
y=ax+1, ) R

x>3.

¢

Ypasuenue (y — 7)(x +y — 7) = 0 3agaer napy

T T
nepeceKaloluxcd NPAMBIX y =7, y=71—X.
fmT—2
Cucrema am-1
0-Nx+y-7)=0,
x>3

3a/1aeT YaCTH TUX MMPIMBIX, PACIIOI0KEHHBIE B ITOMYIIOCKOCTH X > 3, T.e. Jy4u BD
u CE, Brouad Touku B u C (cM. puc.). YpaBHeHUe y = ax + 1 3a1aeT OpsaMyIo m ¢
VIVIOBBIM K03(ppuiimeHToM a, mpoxoasaiyio uepes Touky A(0; 1).

Cuenyer HalTH BCe 3HAYEHHUA a, IPH KAIKIOM M3 KOTOPBIX IpAMAas m UMeeT
€IUHCTBEHHYIO 00IIYIO TOUKY ¢ 00benquHeHueM tydei BD u CE.

a) Ilpamaa 4B 3agaerca ypasuenueMm y =2x+ 1L Ilostomy mpua > 2 mnpamas m He
nepecexkaeT HU Jjay4 BD, Hu nyd CE, a IIpu a=2 ecTb TOJIbKO OXHA TOYKA
epecedeHUs — TOUKA B.

6) Ilpamas AC samaerca ypasuenueM y = x + L Ilostomy npu 1 < a < 2 npamas m
nepecekaet ay4 BD, HO He nepecekaet ay4 CE, T.e. yCIOBHE 3a]a4U BBIIIOIHEHO.
IIpu a = 1 ectb nBe Touku nmepecedenus: C u D.

B) IIpu 0 < a < lupsamas m nepecekaet u jay4d BD, u ay4 CE.

© MHOO, 2010 r.

Maremaruxka. 11 knacc. Bapuanrs! 2, 4, 10, 12 (6e3 norapudmoB) 6

r) Ilpu -1 < a < 0 mpsamas m He iepecekaet ay4d BD, Ho mepecekaer iy4d CE, a mpu
a < —lupamada m He niepecekaeT HU Jy4 BD, Hu ay4 CE.

OrBer: -1<a<0,1<a<2.

Copep:xanne KpUTEepHUs ONCHUBAHUS Bannsl

O60CHOBAHHO ITOJIYYEH MPABUIBHBINA OTBET 4

Pemenvie B 1enmom BepHoe. OGOCHOBAHHO HaHIeHbI 06a MIPOMEKYTKA
BHAYEHMI IapaMeTpa M3 OTBeTa K 3ajade, NPH DTOM BOMOXKHEI g
HETOYHOCTA C (HE)BKJIIOUEeHHMEeM KOHIIOB H(MIM) BBIUHCINTEIbLHAS
[IOTPEIIHOCTD

O60cHOBAHHO HalieH X0Ts Obl OJJWH IIPOMEKYTOK 3HAUYEHHUH ITapamMmeTrpa us
oTBeTA K 3amade, IPH STOM BO3MOKHBI HETOYHOCTH C (He)BKIOUeHueM| 2
KOHIIOB M(MJIM) BBIYUCIUTEIHHAS ITOTPEIITHOCTD.

Pemenuve comepsxut:

— MM BEpHOE OIKMCAHVE PACIIOIOMKEHUSA [BYX Jyded U MPAMOH U3 yCIOBUA
3aaumn; 1
- MM BEpHOE MOJIy4YeHHWe KBaJpaTHOr0 YPaBHEHHS C IlapaMeTpoM a
OTHOCHTEJILHO OJHOU M3 IepPeMeHHbIX

Perienvie He COOTBETCTBYeT HH OMHOMY W3 KPHUTEPUEB, IIEPEIHCIEHHBIX
BBIIIIE

Marcumanvrulii 6a11 4

Haiigure Bce TpoiiKyM HATYPATbHBIX YUCENI k, m U 7, YIOBJIETBOPSIOIIHE
ypaBHeHU®O 2-k!=m! —-2-n! ar=1;,2'=1-2=2;n'=1-2-...-n).

Pemenne:

1. Takkak m!=2-k!'+2-n!, BepHBI HEpaBeHCTBA n <m U k < m.

2. Ilycte k<n. Torma 4-n'>2-k'+2-nl=m!>(m+1)-nl, orkyna 4>n+1 u
k<n<3.

3. Ilycts k>n. Torma 4-k'>22-k1+2-n'=m!>(k+1)-k!, orkyma 4>k+1 u
n<k<3.

4. Jlanee KoHe4YHBIM Irepebopom 3Hauenmit 1<n <3 1<k<3 HaxomuMm Bce
peleHus.

Omer:k=1,n=2m=3;k=n=3,m=4,k=2,n=1,m = 3.

© MHOO, 2010 r.




Maremaruxka. 11 kinacc. Bapuanrs! 2, 4, 10, 12 (6e3 norapudmoB)

IIOACTAHOBKE B YPABHEHHE II0JIydaeTCA BEPHOE YHMCJI0BOE€ PABEHCTBO

Copep:kanue KpuTepus OI€HUBAHUSA BasLisl
O60CHOBAHHO TIOIy4eH BEPHBIH OTBET 4
OrBer mpaBWiieH, X KOHEYHOCTH Iepebopa obocumoBama. OmHako mpwm 3
nepebope IOIMyIeHbl apudMeTHYeCKre OIMNOKH WX IPOo0esIbl
OTBeT mpaBUJIeH W IIOJIy4YeH KOHeYHbIM IepebopoM. OmHAKO KOHEYHOCTH 9
nepedopa He 000CHOBAHA
IIlpusenen xoTs ObI OOUH U3 MPABUIBHBIX HAOOPOB U IIPOBEPEHO, UTO IIPH 1

Perenue me COOTBETCTBYEeT HH OOHOMY HN3 KpHUTEpHeB, IIePEYUC/II€HHBIX
BBIIIIE

Maxcumanvrvlii 6041
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