BCEPOCCUICKA ST OJTUMITUAIA IIIKOJIbHUKOB 2019/20 .

RN LIKOJIbHBIN DTATI

MATEMATHKA

11 KJTACC
YCJIOBUSI 3AJIAY

Hanucams monvko omeem — mano! Bce omeemuwi HYJICHO 00bsACHUMD

C HOMOWBIO PACCYHCOCHUN UIU 8blYUCTeHUL!

1. TlocTtpoiiTe KBaApaTHBIM TpeXuJieH ax? +bx+c TaKOM, YTO CyMMa BCEX €TI0
K03((PUIIMEHTOB paBHA OJHOMY M3 €ro KOpHEH, a mpou3BeleHHe BceX K0d(PPHUIIMEHTOB
PaBHO IPYrOMY €ro KOPHIO.

2. Jlama mocnemoBarenbHOCTh: C€0S3°, €0530°, c0s300° c0s3000°... B Heir poHO 100
ynieHoB. Kakoii 3Hak numeet npousseaenue 3tux 100 uucen?

3. B 6anke Obut HAyuT 100% cok. Xynuran [letst B TeueHune oaHOTO JHS BRI 1 J1 coKa, a
BEUYEpOM J0JuI B OaHKy 1 J1 BOABI U Bce nepeMenian. Bo BTOpoii U B TpeTuil JHU OH clenal
TO e camoe. [locie 3TOro BBISICHMIOCH, YTO COJAEPKUMOE COKa B OaHKE YMEHBILIUJIOCH B 8
pa3. CKoabKO JIUTPOB coka Beinui [leTs 3a Tpu nuaA?

y ax+b .
4. Jlana papoOHo-nmuHelHass ¢yakmus T (X) = oid’ HE SBIAIOMIASACA TOCTOSTHHOM.
CX +

1 1
N3BectHO, uTO f(— JUTSL BCEX X, JUISl KOTOPBIX 00€ 4acTH paBEHCTBA OINPEETIEHBI.

x) f(x)
Haitnure 3Hauenwue f(3), ecom f(2) = 0.

5. ABCDE — BbINyKJIBIM MATUYTOJIBHUK, BIIUCAHHBIA B OKPYKHOCTH paguyca 1. [Ipsimbie
BC u AE mapannensubl, CD = DE, BE = AE . Haitaute nuHy camoil OOJIBIIION JHaroHaiv
ATOTO MATHUYTOJIbHUKA.

6. B nmetHtoro mkony mpuexano 120 MIKOJIBHUKOB, MIPUYEM KaKWe-TO JACTH ObLIU 3HAKOMBI
ApyT C JIpyroM, a Kakue-To HeT. M3BecTHO, UTO JIIOOBIX IIECTEPhIX MIKOJIBHUKOB MOYKHO
pacceNuTh B JIBE€ TPEXMECTHbIE KOMHATHI TaK, YTOOBI B KAXKJOM KOMHATE OKA3aJUCh TOJIbKO
3HaKOMble MeXIy coOoi aeru. Kakoe HamMmeHbllee KOJMYECTBO Map 3HAKOMBIX MEXIY
co0O0H MIKOJILHUKOB MOTJIO MPUEXATh B IIKOY?

Bpems pabomur 3 uaca 30 munym
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MATEMATHKA
11 KJIACC

PEHIEHUA U KPUTEPUU

1. Pemenme: ['ogutcs TpexwiieH —2x° +4x, MpousBeIeHNe KOAPPHUIIMEHTOB paBHO 0,
a cymma 2.
Kputepun npoBepku: [IpuBeieH noaxoasimuii TpeXuseH ¢ MPOBEPKOH — 7
0aJU10B, TOJIHPKO OTBET 0€3 MPOBEPKHU — 2 614, B OCTAIBHBIX cirydasx — 0
0a/1J10B.

2. OTBeT: MUHYC.
Pemenne: O4eBUIHO, YTO MEPBBIC TPU YJICHA — MOJIOKHUTEIBHEL. Jlanee,
c0s3000° =cos(8 - 360° +120°) =c0s120° < 0. ITokaxkeM, 4TO BCE OCTaIbHBIC

YICHBI ITIOCICIOBATCIbHOCTH PABHBI YCTBCPTOMY HICHY. 3aMeTI/IM, 4To IIpHu JIIO60M
narypansHoM K >3 uncno 3-1041 —3.10% =3.10%(10-1) = 27-10% kparso 360,

CJIEI0BATEILHO, COS(3-1Ok+1) = COS(3.10k) =€0s120°. Takum 0Opa3om, B JTaHHOU

MOCJIEA0BATEILHOCTH UMEETCS TPU MOJIOKUTEIBHBIX UjieHa U 97 OTpUIIATEIIbHBIX.
Kpurepuu npoBepku: BepHoe penienue — 7 6a/10B, peilieHHE HEBEPHO WU
TOJBKO OTBET — () 02aJ1J10B.
3. OtBet: 1,75 muTpa.
Pemenue: [Tycth 00BbeM cocyia paBeH X TUTpoB. Torma mocie nepBoro AHs B
cocyne octanercs X — 1 mutpoB coka. [locie BToporo aHs 00beM COoKa CTaHET
x—-1 (x—1)2 (x-1)3

. llocne Tperbero aust - ———— . COrIacHo ycioBuio,
X X X

x-1)° x
H0JTy4aeM ypaBHEHHUE % =3 < x2 =8(x—1)%. Orkyzna HaxoxuM 0GbeM
X

cocyna X = 2 nurpa. 3Ha4MT, B cocye octanock 0,25 nutpa, To ecTh BHIUATO 1,75
JUTpA.
Kpurtepun nposepku: BepHoe pemienue — 7 6aJ1510B, IPaBUIBHO COCTABJICHO
ypaBHEHHUE, HO OTBET HEBEPHBIN M3-3a BHIYMCIUTEIBLHON OIIMOKY — S5 6aJI10B,
NIPAaBUJIBHO COCTABIICHO YPABHEHUE, HO PELIEHHUE HE 3aKOHUEHO — 3 0aJuia,
pelIeHnEe HEBEPHO WM TOJBKO OTBET — () 0aJ/1110B.

4. Orser: 0,2 nam —0,2.

paBeH X—1—

ax+b 1) a/x+b cx+d
Pemenne: Ilycte f(X)= , rorma f| = |= = . Jlamee Oynem
d X) cl/x+d ax+b
CUUTATh, YTO X MPHHUMACT MPOMU3BOJIBHBIC 3HaueHus, kpome ——,——, 0. Torma
a C

a+bx cx+d
c+dx ax+b’

MIOCJICAHCC PAaBCHCTBO IICPCIIMIICM B BHIAC Ono PaBHOCHUJIBHO
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paBeHcTBy a°X + ab +abx? +b%x =c2x +cd + cdx? + d2x. Ilocie meperoca B
OJIHY YaCTb paBCHCTBA U I'PYIIIIMPOBKHA CJIaraCMbIX, IIOJTYYHUM
(ab—cd)x? + (a2 +b?> —c? —d?)x+ab—cd =0.
Tak xak JaHHOC PaBCHCTBO JOJIPKHO BBLIIIOJHATBHCS ITPU JIFOOBIX 3HAUYEHUSIX X,
3HAa4YUuT, BCC KOBCI)(i)I/IHI/IeHTBI 9TOI'0O KBaZIpaTHOI'O TPECXYJICHA PaBHBI HYJIIO.
2a+Db 1 c/2+d c+2d
2c+d 1/2) al2+b a+2b

Kpowme Toro, u3BectHo, uto f(2) =

B utore umeem cucremy:

ab—cd =0,

a’+b%=c?+d?,

2a+b =0,

c+2d=0.

N3 paBenctB 1, 2 u 4 crnenyer —2a® +2d? =0, T.e. a’ =d? u BO3MOXKHBI IBa
Bapuanta a=d u a=—d.

3ameTHM, 4TO JIF0OOK Habop umcen Buza (t, -2t, -2t, t) wmm (L, -2t, 2t, -t), roe t —

POU3BOJILHOE YHUCJIO, ABJISIETCS PEUICHWEM JaHHOW CHUCTEMBI, 3HAYUT, CUCTEMa
paspeumnma.

3a+b 3a-2a a
3c+d -6d+d -5d

Tenepy Haiimem f(3)= [Tomygaem 1Ba BO3MOMHBIX

3nayenus: 0,2 u -0,2.

Kpurtepuu npoBepku: BepHoe penieHue — 7 6a10B, IIpY B 11€JI0M ITPABUILHOM
pEelIeHNH NPONYILEH OJWH U3 CIIy4aeB — 5 0aJJI0B, TOTyUYeHa CUCTEMA YPABHEHHI,
13 KOTOPOW MOXHO HaTH HY>KHbIE OTHOLLIEHUS KOA(DPHUIIMEHTOB, HO JAIbHEUILINX
MIPOABMKEHNN HET — 3 0aJl1a, pEeIICeHHE HEBEPHO WM TOJIBKO OTBET — () 0aJ1/10B.

. OtBer: 2.

Pemenune: 1) OgeBuano, uto Touka D — cepeauna qyru CE. [lycTs

/ECD = /CED =«, Torga /EBC = Z/AEB =2« . [lycTh ZABE = /BAE = 3, TOT]1a B
Tpeyronbauke ABE 2a+28=180°, T.e. a+ =90°.

2) dyra AED paBna cymme nyr AE u ED u paBHa 2/ABE +2/ECD =2a +23 =180°.
3nauut, AD — nuamerp okpyxHocTH. ClieI0BaTeIbHO, 3TO U €CTh caMasi IJTMHHAs
JMaroHab.

Kpurepuu nposepku: BepHoe penienue — 7 6a/u10B, B TPOTUBHOM cliydae (B TOM
YUCJIE TPU PACCMOTPEHUH YaCTHBIX CITy4aeB MATHYTOJIbHUKA) — () 0aJL10B.

. OtBet: 7020.

Pemenne: 1) 3amMeTM, 4TO y KaX/I0T0 IIKOJILHUKA €CTh HE OoJiee Tpex
HE3HAKOMBIX (B MPOTUBHOM CITy4ae HAWAETCSl MIECTEPO MIKOJIBbHUKOB, KOTOPBIX
HEBO3MOKHO OYAET pacceauTh B ABE TPEXMECTHbIE KOMHATHI, B KOTOPHIX
HaXOJISITCS TOJIBKO 3HAKOMBIE MEXKy coOoi netn). Eciu y kaxaoro He 6oJiee 1Byx



BCEPOCCUICKA ST OJTUMITUAIA IIIKOJIbHUKOB 2019/20 .

B AN A IIKOJIbHBIN DTAIT
MATEMATHKA
| 11 KJIACC
) HE3HAKOMBIX €MY IIKOJIBHUKOB, TO KXl 3HAKOM MUHUMYM C 117 1 Bcero
120-117
Iap 3HaKOMBIX HE MEHbIIE, YeM ———— = 7020.

2) JlomyCcTUM HamIecs: MKOJIBHUK A, y KOTOPOTO €CTh Tpoe He3HaKOMBIX: By, B, u
Bs;. Paccmotpum rpynmy u3 miectu denosek: A, By, By, B3, C, D, rne C u D — nBa
MIPOU3BOJIBHBIX IIKOJBHHKA. Toraa, mocie ux paccenenus, A, C u D okaxyrtcs B
onHou komHare, a 3HaYUT C u D 3HakoMbl Mexay coboii u ¢ A. CienoBaTeabHO,
mro0ble JIBa IIKOJIbHUKA, OTIWYHBIE OT B, B, u Bi, 3HakoMbl mexnay coboit. Ho,
Kaxapli u3 B;, By, B3 HE 3HaKOM MakCMMyM C Tpems IIKOJbHUKAMHU. Takum

o0Opa3oM, nap HE3HAKOMBIX JIeTeil He 6osiee 9. B 3TOM ciiydae 4yncio nap 3HaKOMBIX
120-119

IIKOJIBHUKOB HE MEHBIIIE, YeM ———— —9 =7131> 7020.

3) Ocranocek nokasatb, yto 7020 map 3HakoMbIX ObITh MoruIO. [IpuBenem mpumep.

Paccagum BceX IIKOJBHHUKOB IO KPYTy U «IIO3HAKOMHM) BCEX, KPOME CHISAIINX

panoM. JIETKo mpoOBEPUTH, UTO 3Ta KOHCTPYKIHUSA YIOBIETBOPSET YCIOBUIO 3a/1a4H,
120-117

1 KOJIMYCCTBO I1ap 3HAKOMBIX OKaXXETCSI paBHBIM ———— = 7020.

Kpurepuu nposepku: BepHoe pemenne — 7 0a/10B, 10Ka3aHO, YTO HAUMEHBIIIEE

gucio pasHo 7020 — 3 6asuna, nmpuseneH npumep 7020 3HaKOMBIX map — 3 6aJiia,

pelIeHre HEBEPHO WM TOJIBKO OTBET — () 0a/1J10B.



