BC{XLLl BCEPOCCHIICKASI OJIMMITMAJIA INKOJbHUKOB 2022/23 rr.
MYHUIUIAJBHbIA ATAIN

ONUMMUADA
LWKONBHUKOB

MATEMATHKA
11 KJIIACC

3ananusa nis o0y4varomuxcst
Bpems BoinosiHeHus1 3aganuii — 235 MUHYT
MakcuMAJIbHOE KOJHMYECTBO 0a/1J10B — 42

Hanucamv monvko omeem — mano! Bce omeemul HYyHCHO 00BbACHUMb ¢ NOMOUBIO
paccysiHcoeHuti Uiy 8ul4ucieHuil!

1. Byparuno Bbimmen u3 nomMa namnsl Kapno u npumén Ha Ilose Uyaec poBHO B
22:00. Eciu 661 CKOPOCTH, C KOTOPOU OH 11EN, Obl1a Ha 25% OGombIle, TO OH MPUIIET
o1 B 21:30. B xakoe BpeMst OH BbIIIIEI U3 JoMa?

2. CpaBHHTE /1Ba uncia: +/3sinl0° u sin80°.

3. CymecTByIOT I MONOKUTEIbHBIE Uncia a, b, C Takue, uro uucna d u d

SABJIAIOTCA COOTBCTCTBCHHO KOPHAMH ypaBHCHI/Iﬁ (’:’tX2 +bx—c=0 u

Jax? +Jbx—-+Jc=0?

4. Tpex3HauHO€ YHCIO, BCE IUGPHI KOTOPOTO PA3IUYHBI U OTIWYHBI OT HYJIA,
HA30BeM COANAHCUPOBAHHBIM, €CIT OHO PAaBHO CyMME BCEBO3MOXHBIX JBY3HAUHBIX
YHCEJ, COCTaBJICHHBIX W3 pa3UyHbIX mUdp sToro umucia. Haiinure HaumeHbliee
cOalaHCUPOBAHHOE YHMCIIO.

5. Tpu oxpyxkHOCTH C paamycamu 1, 2, 3 momapHO KacaroTcsi Apyr Apyra
BHEIIHUM 00pa3oM B Tpex Toukax. Halaute paauyc OKpPYKHOCTH, MPOXOJSIICH
4yepes3 9TU TPU TOUKHU.

6. CymectBytor nu 2022 mocneoBaTeNbHBIX HATypadbHBIX YHUCEI, CpEeOu
KOTOPBIX €CTh POBHO 22 MPOCTHIX unciia?
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MaTepnaﬂm AJIA YWICHOB KIOPpH (K.]IIO‘II/I, KpUTEepuu O]_leHI/lBaHI/IH)

1. Byparuno Bbimen u3 goma namnsl Kapno u npumén Ha Ilone Yyaec poBHO B
22:00. Eciiu 661 CKOPOCTH, C KOTOPOH OH 1IEN, OblIa Ha 25% OG0MbIIIe, TO OH NPUILIET
on1 B 21:30. B xakoe BpeMsl OH BbIIIEN U3 joMa?

Orteer: B 19:30.
Pemenne: Eciu Bypatuno notpatui t (4) Ha CBOM MyTh, TO C YBEJIMYECHHOM

4 1
CKOPOCTBIO OH TOTpaTuia Obl B 1,25 MeHbIIIE, T.C. gt . 3HAYNUT, OH COKOHOMHMJI OBI gt,

yto coctaBuiio 0661 30 muH. CnefoBaTenbHO, Ha qopory 1o I[ons Yynec o nmoTpatui
2,5 yaca, a BpImesa u3 goma B 19:30.

Kputepun npoBepku: BepHoe 060cHOBaHHOE pelieHne — 7 0aJ10B, pelieHue
HEBEPHO WJIM TOJIBKO OTBET — () 0a/1J10B.

2. CpaBHuTe /1Ba uncna: +/3sin10° u sin80°.

OTtBeT: BTOpOE OOJIBIIIE.

Pemenune: PaccMoTpuM pa3HOCTh IEPBOTO M BTOPOTO YHCEIL:

\/35in10° - sin80° = /35in10° — c0s10° = 2{§sin10O - %cole"j =
= 2(c0s30°sin10° —sin30°c0s10°) = 2sin(10° — 30°) = —sin20° < 0.
Kpurtepun nposepku: BepHoe 060cHOBaHHOE pellieHne — 7 0aJJ10B, pellieHne
HEBEPHO WJIM TOJIBKO OTBET — () 0a/1J10B.
3. CyIecTByIOT I MONOKUTEIbHBIE Uncia a, b, C Takue, yro uucna d u d

SIBJISTFOTCS COOTBETCTBEHHO KOPHSIMHA YpaBHECHUI ax? +bx—c =0 u
Jax? +Jbx—-+c=07?

OTtBerT: HeT.

Pemenne: Ilycts Takue 4ncia CymecTBYIOT, HOACTABUM B YPABHEHUSI BMECTO
X 3nauenust d ¥ Jd COOTBETCTBEHHO. Torma umeem c = ad? +bd u e =+/ad ++/b/d .
B mocnennem paBeHCTBE 00€ 4YacTH TOJIOKUTENIbHBI, BO3BEIEM HX B KBapart:

c=(\/§d +\/B\/E>2 —ad? +2d+/abd +bd =ad? +bd. 3unaunT 2d+/abd =0, a Tak kak a u b
He paBHbl 0, To d =0. Ho, Torna u yucio ¢ Oyzaer paBHo 0, a 3TO IPOTUBOPEUUT
YCIJIOBHUIO 33]a4H.

Kpurtepun nposepku: BepHoe o60cHOBaHHOE pellieHne — 7 0a/J10B, pellieHre
HEBEPHO WJIM TOJBKO OTBeT — () 6as1/10B.
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4. Tpex3HauHOe 4MCIO, BCE IMUGPHI KOTOPOTO PA3IUYHBI U OTIMYHBI OT HYJI,
HA30BEM COANAHCUPOBAHHBIM, €CIIA OHO PAaBHO CyMME BCEBO3MOXKHBIX JIBY3HAUHBIX
YHCell, COCTABICHHBIX M3 PAa3IMYHBIX IU(p dToro uucna. Haliaure HamMmeHsbliee
cOaaHCUPOBAHHOE YHUCIIO.

OrtBet: 132.

Pemenue: ITycTh nCkOMOE umMcIIO uMeeT BHJ abc. Torma oHO IPeACTaBUMO B
BHJIE CyMMBI IIECTU Pa3IMYHBIX JBY3HAUHBIX UMcelNl: abc=ab+ba+ac+ca+bc+ch.

N3 mocnennero paseHcTBa mosiydaeM 100a+10b+c=22a+22b+22c, 3aTeMm,
pUBEAsS MOAOOHBIE M pa3AesiuB 00€ YaCTU PaBEHCTBA Ha 2, MNPUBENEM €ro K BUIY
26a=4b+7c.

Hanee, myctb a=1. O4eBUAHO, YTO €CIIH MBI MMOJIYYUM COAIIAHCHUPOBAHHOE
YHUCI0, HaYMHaroleecs ¢ 1, oHo OyAeT MeHble Jo0oro uncia ¢ a>2. Torna nmeem
4b+7c=26. Tak kak ¢ He MeHbiie 1, To b He mpeBocxomut 4. Ilpu b=4 cpa3sy
HoJTy4aeM MpoTHBOpevne, a mpu b=3 Haxoaum C=2. HauMeHbiiee cOaaHCHpOBaHHOE
yucio — 132.

Kpurepun nposepku: BepHoe obocHOBaHHOE pelieHHe — 7 0aJ/10B, TOJIBKO
BEPHBI OTBET C NPOBEPKOM — 2 0ajlla, MOJYy4EHO YPABHEHHUE B IIENBIX YUCIAX C
UCIOJIb30BaHUEM UG yucia — 1 a1, pelieHre HEBEpHO WM TOJIBKO OTBET 0e3
npoBepku — 0 6aJJ10B.

5. Tpu oxpyxkHocTH ¢ pamuycamu 1, 2, 3 momapHO KacaroTCs Ipyr Apyra
BHEITHUM 00pa3oM B Tpex Toukax. Haliaute pammyc OKPYKHOCTH, MPOXOJSIIEH
4yepe3 3TH TPU TOUYKH.

OrtBer: 1.

Pemenne: Ilycts O1, O, u O3 — ueHTpsl AaHHBIX OKpyxkHOcTed, K, M, N —
Touku KacaHusi okpyxHoctel, mpuuemM O;1K = O1N =1, OoK = OoM = 2 u O3N =
OsM = 3. U3BecTHO, YTO MpU KaCaHWM ABYX OKPYKHOCTEW TOYKA KAaCaHUS JISKHUT Ha
oTpeske, coeauHstonieM ux meHTpol. [loatomy K, M, N — Touku Ha cTopoHax
tpeyroabHuka 010203, 3aMeTum, YTO HCKOMas OKPYXHOCTb COBHAJaeT C
OKPYXHOCTBIO, BIHUCAaHHOM B TpeyrodbHUK 010,03. J[eHCTBUTENBHO, MOCKOJBKY
BeITTOTHAIOTCS paBeHcTBA O1K = O1N, O2K = O;M 1 O3N = OsM, 1o touku K, M, N
— TOYKHU KaCaHWs BOMCAHHOW OKPYHOCTH B TpeyroJdbHUK 010203 ¢ ero ctopoHamu.

[IycTp I — HCKOMBIN paanyc, 3amuuieM Iuiomanb TpeyrojdpHuka 010,03
yepes nepumeTp u I, u uepes popmyiel ['epona. [lonyuum ypaBHeHue:

%(3+4+5)r = /6(6—3)(6—4)(6—5) = 6r=6=r=1.
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Kputepun nposepku: BepHoe 060cHOBaHHOE pelieHne — 7 0a/J10B, pellieHre
HEBEPHO WJIM TOJIBKO OTBET — () 0a/1/10B.

6. CymectBytor nu 2022 mocienoBaTENbHBIX HATypajbHBIX YHCEN, CPeIu
KOTOPBIX €CTh POBHO 22 MPOCTBIX Yncia?

OTBeT: CylIEeCTBYIOT.

Pemenune: O6o3HaunMm 4yepe3 P, konmyecTBO mpocThix uucen cpeau 2022
MOCIENOBAaTEIbHBIX 4Hcell oT N go N+2021. 3ameruMm, 4To Phi1 oTIHMUaeTCs
ot P, He Oonee uem Ha emuuuiy. Jlerko mpoBeputbh, uro P; > 22 (cpeau uucen
IIEPBOM COTHU yke 25 mpocThIX umcen: 2, 3, 5, 7, ..., 97). C apyroit cropoHsl HAOOp
rnocjieqoBaTebHbIX ynces 2023142, 2023143, ..., 2023!+2023 04eBUIHO COCTOUT M3
2022 cocrtaBHBIX uncel, T.€. Pzsir2 = 0. IloaTOMy npu mocieaoBaTeIbHOM MEPEXOC
guciaa N ot 1 go 2023!'+2 BenmumHa P, m3mMennTcd ¢ ywmciaa, oonpmero 22, go 0.
CrnenoBatelbHO, B KaKOW-TO MOMEHT OHa OyJeT paBHa 22.

Kputepun mnpoBepku: BepHoe o000cHOBaHHOE pelieHue — 7 0aJJioB,
pElIEeHNE HEBEPHO WIH TOJBKO OTBET — () 0aJ1/10B.



