III. 3apanus ordopouyHoro 3tana oaummnuaasl 2015-16 roxa



3aaHus mMepBOro 0TOOPOYHOrO ITANA

11 knacc

3anaua 1. (1 6ana)

et )3 flfl(=v3-2...)
1. Jlana ¢pyHKIuSA 1=v3x Haitnure 215 paz
Otser: 1 _

f':x:lz—x-_‘—?' ff((V3)..))
2. Nana pyHKIHS v3x+1l Haiinure 2017 pas
Otser: 0

f'ix]:ﬁ__l_ fifl...(1)...])
3. Nana QyHKkums X*V3 Haitmure 201 pas

OtBerT: -1

IIpumephl 3a11UCH OTBETOB:
1/4

0,25

10

3anauya 2. (2 6anga)

1. Ha nocke 6bu10 Hanucano yncio oT 0 10 2 BKIIOUUTENbHO. KakIblil U3 TPpUALIATH YYEHUKOB Kilacca

cos ll’
IoAXOJUJI K JOCKE, CTUpaJl HAIITMCAHHOC TaM Ha ,Z[aHHBII\/'I MOMCHT 4YHUCJIO X U ITHCAJI BMECTO HET'O
HpI/I KaKoOM HaydajJbHOM 3HAUCHUH YMCIIa UTOTOBBIM pe3yiibTaTt 6yz[eT MakcuManbHBIM? Ecii oTBETOB
HCECKOJIbKO, YKAXKUTE UX B IMIPOHU3BOJLHOM MOPAAKEC YCPE3 TOUKY C 3aIIsITOM.

Otser: 1

2. Ha gocke Obl10 HAaIlMCaHO YUCIIO OT HYJIS 10 ABYX BKIHOUMTENbHO. KaXkablil M3 TpUALATH YUYEHUKOB
KJ1acca MOAXOAWI K TOCKE, CTUpasl HAIMCAaHHOE TaM Ha JaHHBI MOMEHT YHCIIO X U IHACAJl BMECTO HETO

I
cos ? X
. Ilpu kakoM HaYaTbHOM 3HAYCHUH YHCJIa UTOTOBBIN pe3ysbTaT OyneT MUHUMaIbHBIM? Ecin

OTBETOB HECKOJILKO, YKAKUTE UX B MPOU3BOJILHOM MOPSIKE Yepe3 TOUKY C 3alsTOM.
OtBet: 0;2|2;0
3. Ha nocke 6bu10 Hamucano uuciio ot 0 1o 1 BKirounTenbHo. Kakplil U3 1BajIaTh MSITH YYCHUKOB

Kj1acca moaxoauj K JOCKE, CTUpall HAIIMCAHHOC TaM Ha JTaHHBI MOMEHT YHCJIO X M IIFCaJl BMECTO HEro

1
—COSTX
2 . HpI/I KaKOM Ha4YaJIbHOM 3HAUCHUHN YUCJIa UTOTOBBIN PC3YyJIbTAT GYHGT MaKCHMaJIbHBIM ?

Ecau orBeToB HECKOJIBKO, YKAXKUTC X B IIPOU3BOJILHOM IMOPAAKE 4YEPE3 TOUKY C 3aIIsITOM.



OtBet: 0; 1| 1; 0

IIpuMepsl 3a1IMCH OTBETOB:
1/4
0,25; 0,5

3anaua 3. (2 6ana)

1. MuorouneH P(x) TpeTbel CTENEHH, a TAKXKE €T0 IMepBasi, BTOpasi U TPEThS MPOU3BOIHBIC IPUHUMAIOT
npu x = 6 3Hauenue 1. Haiigure P(0).

OtBeT: -23

2. MHorounen P(x) TpeTbell CTENICHH, a TAKXKE €ro MepBasi, BTopasi U TPEThS IPOU3BOIHBIC TPUHUMAIOT
npu x = 3 3Hauenue 1. Haiigure P(0).

OtBer: -2

3. MHorouneH P(x) TpeTbel CTENEHH, a TAKXKe €ro MepBasi, BTOpasi U TPEThsI IPOU3BOIHbIE IPUHUMAIOT
npu x = -3 3Hauenue 1. Haitnute P(0).

OtBeT: 13

IIpumephl 3a11UCH OTBETOB:
1/4

0,25

-10

3anaua 4. (3 0an71a)

1. B mpocTtpancTBe AaHbl 34 pa3IuyHbIX BEKTOpA C HATYPAIbHBIMU KOOPAMHATAMH, HAUMHAIOIINECS B
touke (0; 0; 0). Kakoe HauMeHblIee 3HaUEHUE MOKET IPUHUMATh CYMMa BCEX UX KOOpAUHAT?

Otset: 203

2. B npoctpaHcTBe 1aHbl 36 pa3IMUHbIX BEKTOPOB C HATYPAJbHBIMM KOOpAMHATAMH, HAUMHAIOIINECS B
touke (0; 0; 0). Kakoe HanmMeHbITIee 3HaYeHNE MOXKET MPUHUMATh CyMMa BCEX UX KOOpIUHAT?

OtBeT: 218

3. B mpocTpaHcTBe HaHbl 37 pa3IUyHbIX BEKTOPOB C LEJIBIMU HEOTPUIIATEIbHBIMU KOOPIMHATAMU,
HauynHaromuecs B Touke (0; 0; 0). Kakoe HanMeHblIee 3HaU€HNE MOKET IIPUHUMATh CyMMa BCEX UX
KOOpJUHAT?

OtBet: 115

IIpuMepol 3an1liCH OTBETOB:
239
Ortser: [-1;7]




3anaua 5. (3 6ana)

1. lans! paBeHcTBa log,b + logpc + logea = logpa + log.b + log,c =3,5. Haiinure log,b.
Ecnu orBeTOB HECKOJIBKO, YKAXKXUTEC UX B MMOPAAKEC BO3paCTaHUA YCPE3 TOUYKY C 3aIISITOH.

Otget: 1/2;1;20,5; 1; 2

2. Jlansl paBeHcTBa log,b + logpc + log.a = logpa + log.b + log,c = -1,5. Haiinute log,b.
Ecnu orBeTOB HECKOJIBKO, YKAXKXUTEC UX B MMOPAAKE BO3paCTaHUA YCPE3 TOUYKY C 3aIISITOH.

Otger: -2;-1/2; 1|-2;-0,5; 1

3. Jlansl paBenctBa log,b + logpc + log.a = logpa + log:b + log,c = -1. Haiinure log,b.
Ecnu orBeTOB HECKOJIBKO, YKAXKXUTEC UX B MMOPAAKE BO3paCTaHUA YCPE3 TOUYKY C 3aIISITOH.

Orser: -1; 1
IIpuMepsl 3an1liCH OTBETOB:

1/4
0,25; 0,5

3anauya 6. (3 6anga)

¥,

1. Jlaue! ueThIpe cepsl paguyca 2 , IOTIAPHO KacaroIuecs ApyT Apyra BHEUTHUM 00pa3oM.
Haiinure paanyc cepbl, KOTOpPOi OHU BCe KacaloTCsi BHyTPEHHUM 00pa3oM.

Otser: 0,5 | 1/2

2. Jlansl yeTsipe cepsl paguyca V0+2 | momapHo Kacarommecs apyr Apyra BHEITHAM 06pa3oM.
Haiinure paanyc chepbl, KOTOPO OHU BCE TaK)Ke KACAIOTCsI BHEIITHUM 00pa3oM.

OtBerT: 1

3. Yetsipe cdepsl pammyca r MOMApHO KacaloTcs APYT Apyra BHemHNM obpasom. Cdepa pamuyca v 6+2
KacaeTcsi UX BCEX BHYTpEHHUM oOpazom. Haiiaure 7.

OtBeT: 2

IIpumepbl 3a11UCH OTBETOB:
1/4

0,25

10

3anaua 7. (3 0ana)

1. IIpu kakux 3HaYEHUSAX TAPAMETPOB a U b (a HEe paBHO b) MHOKECTBO 3HAYCHUHN (YHKIIMH

[a—x)lx—h)— ..
avla-—x){x=b)-b COBIIAa€eT ¢ 00JIaCThIO €€ onpez[eneHmI? B orBeTe ykaxxute Bce BO3MOXKHBIE

3HAYEHUS YKCia a B IPOU3BOJIHHOM MOPSIKE YepEe3 TOUKY C 3aMSATOM.



OteT: -2;22; -2

2. [Ipu kakux 3HAYECHUSAX MApaMETPOB @ U b (a HEe paBHO b) MHOKECTBO 3HAUCHUN (DYHKIIUU
aylb—x)lx—a)+b N N
COBIIA/IaeT ¢ 001acThio €€ onpenaeneHus? B oTBeTe ykaxuTe Bce BOSMOXKHBIE

3HA4YEeHHUs YHUCIIA @ B IPOU3BOJILHOM HOPSIIKE Yepe3 TOUKY C 3arsITOi.

OteT: -2;22; -2

3. [Ipu kakuxX 3HAUYCHUSAX MAPAMETPOB @ U b (@ He paBHO b) MHOKECTBO 3HAUYCHUN (HYHKIIUU
(yla—x){x=b)—b} &
alvia—x)lx—b)-bj COBIAJAET ¢ 006IACTEIO €€ onpeieneHus? B oTBeTe yKakuTe BCe BO3MOKHBIE

3HAYCHHMS Ynciia b B MPOU3BOJIBLHOM MOPSJIKE Yepe3 TOUKY C 3aIsTOMH.
Otser: 0; -1 |-1;0
IIpuMepol 3an1liCH OTBETOB:

1/4
0,25; 0,5

3anaua 8. (4 6aa)

[ 2 i 2
1. Tlpu KaKuX 3HAYCHUSX TAPAMETPa @ HePaBeHCTBO & —8a+12)|x|+(—a+B]Vx =150 ye yyeer
pemennii? OTBET 3amucaTth B BUE IPOMEXKYTKA. ECIM MHOKECTBO OTBETOB COCTOMT M3 HECKOIBKUX
IPOMEKYTKOB, TIEPEUHMCIIUTD MX YEPE3 TOUKY C 3alsTOiA.

Otser: [4;5]

[ 2 { 2
2. TIpy KaKuX 3HAUCHMSIX MapaMeTpa ¢ HepaseHerso (& —d~ 6)lx[+(-a—9Vx"=4>0 ye yyeer
peuennii? OTBET 3anucaTh B BUAE TPOMEKYTKA. ECIM MHOKECTBO OTBETOB COCTOUT M3 HECKOJIBKHUX
IIPOMEXYTKOB, IEPEUUCIIUTD UX YEPE3 TOUKY C 3aIIATOM.

OtBer: [-2;3]

3. Tlpu Kakux 3HAUYEHUSIX TTAPAMETPA @ HEPABEHCTBO (@ ~6a—7][x[+(-a=19]vx"=9>0 e yyeer
peuennii? OTBET 3anucaTh B BUAE TPOMEKYTKA. ECIM MHOKECTBO OTBETOB COCTOUT M3 HECKOJIBKHUX
IIPOMEXYTKOB, IEPEUUCIIUTD UX YEPE3 TOUKY C 3aIIATOM.

Ortser: [-1;7]

IIpuMepol 3an1liCH OTBETOB:
[1;2)
[0; 17; (25 3)

3anavya 9. (4 6aja)

1. B ropone JKeHTAbBIILIE KUBYT 15 HKEHTIBMEHOB, JII0OBIE ABOE M3 KOTOPBIX MO0 JIpyXKat, 100
BPKIYIOT. B Kakoi-TO MOMEHT KaKJbIi JPKEHTIBMEH MOMPOCHII KaXA0r0 U3 CBOUX JPY3€i MociaTh
OTKPBITKY HEHaBUCTHU KaXI0My U3 CBOUX BparoB ([UKEHTIbMEH A MPOCUT JKEHTIIbMEHA B nocnate
OTKPBITKY BCEM Bparam JpkeHTIbMeHa B). Kakpiil u3 JKEHTIbMEHOB BBITOJIHIII BCE MPOCHOBI, TPU ITOM
OH TOCHUTANl K&XKIOMY M3 CBOUX BParoB TaKOe KOJIMYECTBO OTKPHITOK, CKOJIBKO pa3 ero 00 3TOM MPOCHITH.



Kakoe nanbomnpIee KOIM4€CTBO OTKPHITOK MOTJIO OBITh MOCTAHO?
Otser: 734.

2. B ropone JxeHtibrayHne ®uByT 11 JKEHTIbMEHOB, JTIOOBIE IBOE U3 KOTOPBIX JTUOO Apy*kKaT, JTUOO
BPaXAyIOT. B Kakoi-TO MOMEHT KaX/blii JUKEHTJIBMEH MOMPOCHII KaXK10I0 U3 CBOMX APY3€il mociaaTh
OTKPBITKY HEHABUCTH KaXKJOMY M3 CBOMX BpParoB (IKEHTIbBMEH A TIPOCUT HKEHTIIbMeHa B mocnath
OTKPBITKY BCEM Bparam JkeHTiabMeHa B). Kaxaplii u3 JKEHTIbMEHOB BBITTOIHUI BCE MPOCHOBI, TPU TOM
OH IOChLIAJl KaXKZI0MY M3 CBOMX BParoB TaKO€ KOJIMYECTBO OTKPBITOK, CKOJIBKO pa3 €ro 00 3TOM MPOCUIIH.
Kaxoe Han6osbIiee KOTMYeCTBO OTKPHITOK MOTJIO OBITH MOCTaHO?

OtBet: 274.

3. B ropone JIeHTAb-CUTH KUBYT 19 TKEHTIbEMEHOB, JII00bIE JBOE U3 KOTOPBIX JIMOO ApyXKart, JINO0
BPaXAYIOT. B Kakoi-TO MOMEHT KaKIbli [UKEHTIIBMEH IOMPOCHII KaXA0T0 U3 CBOMX JIPY3€H NOCIATh
OTKPBITKY HEHABUCTH KaX/IOMY M3 CBOMX BparoB (JPKEHTIbMEH A MPOCUT JKEHTIbMEHa B nocnath
OTKPBITKY BCEM Bparam JuKeHTIIbMeHa B). Kaxkp1ii 13 JHKSHTIBMEHOB BBITIOIHIII BCE MTPOCHOBI, IPH ATOM
OH IOCBIIAJI KaXIOMY M3 CBOMX BParoB Tako€ KOJIUYECTBO OTKPHITOK, CKOJIBKO pa3 ero 00 3TOM MPOCHUIIH.
Kakoe nanbomnpIee KOIMIECTBO OTKPHITOK MOTJIO OBITh MOCTIAHO?

Otset: 1538.

IIpuMepsl 3an1liCH OTBETOB:
100

3anava 10. (5 6a10B)

1. ABCD — tpanenus ¢ ocHoBanusiMu AD = 16 u BC = 8. O — oz1Ha U3 ToUYeK nepeceueHust
OKPYHOCTEH, MOCTPOCHHBIX Ha OOKOBBIX CTOPOHAX Tpalelny Kak Ha JUaMeTpax U 3Ta TOUKa JICKUT
BHyTpH Tpaneuuu. Tpeyronsauk BCM noctpoeH Ha cropoHe BC BO BHEIIHIOK OTHOCUTEIBHO Tpaleluu
CTOPOHY U 1MoA00eH TpeyroabHUKy ADQO (BeplUHbI TPEYTOJbHUKOB IEPEUUCIICHBI B TOM MOPSIKE, B
KOTOPOM OHU COOTBETCTBYIOT ApYT Jpyry). [Ipsimas OM nepecekaer ocHoBanusi BC u AD B Toukax K u L
COOTBETCTBEHHO. M3BecTHO, uTo OK = 5, OL = 6. Haiinute HanOoJblIee U3 BO3MOKHBIX 3HAUEHUH
JUTMHBI OTpe3Ka BK.

OtBeT: 5

2. ABCD — tpanenus ¢ ocHoBanusimu 4D = 14 u BC = 9. O — ozHa 13 ToYeK NepeceueHus
OKPYHOCTEH, MOCTPOCHHBIX Ha OOKOBBIX CTOPOHAX TPalelny Kak Ha JHaMeTpax U 3Ta TOUKa JICKUT
BHyTpH Tpaneuuu. Tpeyronsauk BCM noctpoeH Ha cropoHe BC BO BHEIIHIOK OTHOCUTENIBHO Tpaleluu
CTOPOHY U 1oA00eH TpeyroabHUKY ADQO (BeplIUHbI TPEYTOJbHUKOB IIEPEUUCIICHBI B TOM MOPSIKE, B
KOTOPOM OHU COOTBETCTBYIOT ApYT Jpyry). [Ipsimass OM nepecexaer ocHoBanusi BC u AD B Toukax K u L
COOTBETCTBEHHO. M3BecTHO, uTo OK = 4, OL = 7. Halinute HanOoJblIee U3 BO3MOKHBIX 3HAUCHUH
JUTMHBI OTpe3Ka BK.

OtBeT: 6

3. ABCD — tpanenus ¢ ocHoBanusiMu AD = 15 u BC = 10. O — oxHa U3 To4eK nepecedeHus
OKpY’KHOCTEH, MOCTPOCHHBIX HAa OOKOBBIX CTOPOHAX Tpalelny KaK Ha JUAMETPax U 3Ta TOUYKA JIC)KUT
BHyTpH Tpaneuuu. Tpeyronbauk BCM noctpoeH Ha cropoHe BC BO BHEIIHIOK OTHOCUTENIBHO Tpaleluu
CTOPOHY U 10100€H TpeyroiabHUKY ADO (BepIINHBI TPEYTOJbHUKOB IIEPEYHCICHBI B TOM MOPSAKE, B



KOTOPOM OHU COOTBETCTBYIOT ApYT Npyry). [Ipsimass OM nepecexaet ocHoBanusi BC u AD B Toukax K u L
Cco0TBEeTCTBEHHO. M3BecTHO, uTo OK = 4, OL = 9. Haligute HauMeHbIIIee U3 BO3MOXKHBIX 3HAUCHHI
JUIMHBI OTpe3Ka BK.

Ortser: 4

IIpuMepbI 3a1MCH OTBETOB:
1/4

0,25

10
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