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BapuanTt 10-1

1. Kakoe uncnio okaxercsa Ha 2022-M MecTe B O6CKOHEUHOH mociegoBarensuoctd 12, 13, 14, 15,

16, 17, ..., ecnu B HEl yJIanUTh BCE KBaJApaThl U KyObl KAKMX-TM00 HaTypaJbHbIX YHCEN (TO

€CTh yJaINTh uncia 16 = 42, 25 =52 , 27 = 33, 2)?

2. PerrnTe HEPaBEHCTBO (18x3 —9x?% - 2x +1) -arccos(—2x—1) > arccos(

. J3
4sin50° 4sin40° |

3. Haiigute KOJIMYeCTBO HATYpaTbHBIX JICTUTENICH HAHOOJBIIETO IEeJIOT0 3HAYCHHUS BHIPAKCHHS

xyz + xy +yz + zx + 2023, ecniu cymma HEOTPULATEIBHBIX yucen X, Y 1 Z paBHa 2022.

4. Cpeny BceX BIUCAHHBIX YETHIPEXYTONBHUKOB HalauTe 4eThIpéxyroasHUK ABCD ¢ HanmeHbIuMmM
nepumeTpom, B kotopoMm BC =CD = AD wu Bce momapHble pacCTOSHUS MEKIY Toukamu A, B,

C u D BrIpakaroTcs neiabIMu ynciamMu. Uemy paBHa MIJI0IIAAb 3TOTO YETHIPEXYTONbHUKA?

5. Haitnure Bce 3HaYeHUs apaMeTpa a, MPU KaKI0M U3 KOTOPBHIX MHOKECTBO PEIICHHUI
HEpaBEeHCTBA
[x3+2x%2+x—a| + [x3—2x?+x +a| < 4x?—8x

MPEACTABIISIET COO0M Ha YMCIOBOM MPSIMOM MMPOMEKYTOK JUTHHOM 2.

Mapm 2022 2.



OTBeTBI K peuIcHUus

1. OtBert: 2083. Pemenune. Cpenu uncen 1, 2, 3,4, ..., N Oyner: [/ N] umcen, KoTopble SBISIOTCS
noNnHEIME KBazpaTamu; [3/N] ducen, sBasomuxcs nonHeMu Kybamu; u [$/N] uucen, u3

KOTOPBIX HU3BJICKACTCA KAaK BTOpas, TaK U TPEThbA CTCIICHDb (TO €CTh 1IeCTasi CTGHGHI)).

[TosTOMY KOTMYECTBO YMCEN B MTOCIEN0BATENbHOCTH 1, 2, 3, 4, ..., N 0e3 moIHbIX KBaJApaToOB U
ky60B BhIpaxkaetcs gopmymoit: N —[v/N]—[3/N]+[¥N]. Tak kak B mociemoBaTebHOCTH

12, 13, 14, ..., N Takux uucen Oyaet Ha 7 MeHblie (310 yucna 2, 3,5, 6,7, 10u 11), To

peniaeM ypaBHEHUE
N — [VN] - [¥N] + [VYN] - 7 = 2022.

a) Ec N < 2025 = 452, 10 N —[/N]-[¥/N]1+[¥/N]<2025-45—-([¥/N]-[¥/N]) < 2025 —
45 < 2025.

6) Ecim 452 = 2025 < N < 2116 = 462, 10 2197 =13 > N >12° =1728 u
4096=45>N>3%=729.

3uaunt, N —[V'N]-[/N]+[$/N]=N-45-12+3=N —54 . Toraa u3 ypasuesus N — 54 = 2029

noyuyaem otBeT N = 2083.
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4 sin 50° sin40° 4 cos40° 4 sin 40°

2. Otser: xe{-1} U[—%; O} . Pemmrenue. Tak kak

sin30°-sin 40° +cos30°-cos40°  cos(40°-30°)  cos(10°)
= - = - =— =1, To nosyyaercs
2sin 40°cos 40° sin80° sin(90°-10°)

HEPaBEHCTBO
(18x3 —9x2 — 2x + 1) - arccos(—2x — 1) > 0.
JleBas ero yacth onpenenena npu |—2x — 1| < 1, mosromy x € [—1; 0]. Ha atrom otpeske nepssiii
comuoxkutens (18x3 — 9x2? — 2x + 1) = (2x — 1)(3x — 1)(3x + 1) HeoTpHuLaTeeH IpU
X € [— g; O] ¥ OTpHILIATENICH IpH X € [—1; — é). Bropoii coMmHOXUTENH BCera

HEOTpHIIATENIEH U PaBeH HyJIo npu x = —1.

[TosTomMy X € {—1} U[—%; O} )



3. Otser: 70. Pemenue. Tak kak xyz + xy + yz +zx + 2023 = (x+ D)y + 1)(z+ 1) —x —
y—z—1+42023=(x+1Dy+1(z+1)—2022—-1+2023=(x+ Dy + D(z+

3 3
x+1+y+1+z+1 2022+3
1) < (+) = ( 3 ) = 6753, To HauboJIbIIIEE LIETOE 3HAYEHUE BBIPAKEHUS

paBuo 6753 = 3% - 5% u umeer (9 + 1)(6 + 1) = 70 HaTypanbHbIX AeanTENCH. PaBeHCTBO

2022
JIOCTUTAETCA NPU X =Y = Z = —— = 674.

4. OtBerT;

. Pemrenne. Taxk xak xopast AB u CD pagwsl, To passl u qyru AB u CD, a 3naywr,
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pasubl Brucanusie yriibl CAD u BCA. D10 o3navaer, uto BC || AD, u ABCD — tpanerus ¢

paBubIME 60KOBBIME cTopoHamu AB u CD. ITycts AB=BC=CD=a, AD =D,

2
AC =BD =c. Beicory h = BH Bsipasum 1o Teopeme ITudaropa h? = a? —(L;J , Tocrie

a+b)? b—a)> (a+b)’
gero ¢2 =h? +(Tj =a’® —( > j +( > j =a’+ab. 3amMeTuM, 4TO 3TO K€ MOKHO

ObLIO MOTY4uTh ¢ ToMoIkto TeopeMsl [ITonemes: AB-CD+BC-AD=AC-BD <

a’+ab=c?.

Takum oOpa3zom, c? = a(a+ b) , Tae @, b, ¢ — marypansnbie uncia. Kpome Toro, 3a>Db, To ectsh

b<3a-1.

Ecim a=1,t0 b e [1; 2] , 1 ypaBHECHHUE c? = 1(1+ b) LENBIX PEIICHUH HE UMEET.
Ecmm a=2,10 be [1; 5] , 1 ypaBHECHHUE c? = 2(2 + b) LENIBIX PEIICHUH HE UMEET.
Ecmm a=3, 10 be [1; 8] , 1 ypaBHECHHUE c? = 3(3+ b) IENTBIX PEIICHUI HEe UMEET.

Eciu a=4, 10 be[L11], u ypasuenne ¢* =4(4+b) umeer emuncraennoe nenoe pemenne b =5,
c=6. Torma nepumetp pasen 3a+b=17.

IIpu a>5 nepumetp Oyner Gonbie 17, Tak kak ecau 3a+b <17, 1o a=5. Ho Torma mmu b =1,

¢® =30, mm b=2, ¢® =35 — 10 1 APYroe HEBO3MOKHO.



Utak, AB=BC=CD=4, AD=5, AC =BD =6, nepumetp pasen 17. Torzna BeicoTa Tpaneuu
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5. OtBet: a = —4, 8. Pemenue. B cuny npeacrasienus
la| + |b| = max |a + b| = max{+(a + b),+(a — b)},

HUCXOJHOC HEPABCHCTBO PAaBHOCUIIBHO CUCTEME

03 42y < dx? — 8 x(x?—-2x+5)<0 -3<x<0
x3+ X< XX x(x+3)(x—-1)>0 x<l
—29; —2x<49§ —8x o, a PN 4
4;62—22a<42cz—8§c X<Z ( 1)2>a+1
TRTrLa< A mO r-12—a-1>0 72 4

A.Ecima < —1, 10 a + 1 < 0 u Tpedyemoe yCIIOBHE BBIMOTHEHO TOT/Ia U TOJIBKO TOT/a, KOTaa

a
;="lea=-4(<-D.

a
b.Ecmma = —1, 10 2 > —1 u TpebyeMoe ycI0BHE BBHIIOIHEHO TOTA U TOJIBKO TOTa, KOTaa

1 a+1 1 8 (> —1)
—— =—-1loa= —1).
> 2 a >




