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1. Kakoe uncio okaxerca Ha 2022-M MecTe B O6CKOHEUHON OCIEN0BATENLHOCTH 6, 7, 8, 9, 10, ...,

€CJIM B HEH yJIaIUTh BCE KBaJApaThl U KyObl KaKUX-IM00 HaTypaJIbHbIX YKCEN (TO €CTh yIaIUTh

uncma 8=23, 9=32,16=4%,...)?

2. PerrnTe HEPaBEHCTBO (8x3 +4x2 —18x —9) -arccos(x—1) < arccos(

V3
+ .
4c0s40° 4cos50°
3. Cpeu BCeX BIMCAHHBIX YCTHIPEXYTONLHUKOB HaiauTe 4eThIpExyroasHuk ABCD ¢ HanMeHbITUM
nepumerpom, B kotopom AB = BC =CD wu Bce monapHbIe pacCTOSHUS MeX Ty Toukamu A, B,
C u D BeIpakarorcs 1eapIMU YiuciaMi. YeMy pu 9TOM paBeH paanuycC OMUCAHHON BOKPYT
ABCD oxkpyxHOCTH?

4043

3 2 .
2023" a,,; = a, —3a; +3a, . Haitnercs nu

4. IlocnenoBarenbHOCTD &, 3aAaHa GopMynaMu a, =

2022 . .
HATypaJbHOE YUCIIO N TaKoe, 9To |a, | < M? O6ocHyiiTe cBOIl OTBET.

5. B tpeyronsHoit nupamuge SABC B OCHOBaHHMH JISKUT PaBHOOSAPECHHBIN MPSMOYTOIBHBIN
tpeyronbHUK ABC ¢ runotenysoii AC. bokossie rpanu SAB u SAC nepneHuKyIsIpHbBI
mnockoct ABC. Cdepa paauycom, paBHbiM AC, ¢ IICHTPOM B TOYKE S ICTUT MUPAMHIY Ha

nBe yacTH. Haligure 006EM Ooblel U3 3THX JacTel, ecind SA = AB = 2,

6. HaiinuTe Bce 3HaUeHUs napameTpa d, IIPU KaKJI0M U3 KOTOPBIX MHOKECTBO PELICHHUH
HepaBeHCTBA
[x3+2x%2+x+al+|x3—2x2+x —a| < 4x?+ 8x

MIpe/ICTaBiIseT cOO0M Ha YKUCIOBOM MPSAMOI MPOMEKYTOK JUTMHOH 1.

Mapm 2022 2.



OTBeTBI K peuIcHUus

1. OtBer: 2079. Pemenue. Cpenu uucen 1, 2, 3, 4, ..., N Oyzner: [\/ﬁ ] uucen, KOTOpBIE ABISAIOTCS

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 BhIpakaetcs gopmymoit: N —[v/N]—[3/N]+[¥N]. Tak kak B mocnemoBatensHOCTH 6,

7, 8, ..., N Takux uncen Oynet Ha 3 MeHbllIe (3T0 uncna 2, 3 u 5), To perlaeM ypaBHEeHHE
N — [VN] - [VN] + [VN] - 3 = 2022.

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

6) Ecim 452 = 2025 < N < 2116 = 462, 10 2197 =13 > N >12° =1728 u
4096 =4° >N >3° =729,

3uaunt, N —[V'N]-[/N]+[$/N]=N-45-12+3=N —54 . Torna u3 ypasuerus N — 54 = 2025

norydaem otBeT N = 2079.

3 1+J§

2. OtBeT: X€<|0; 3 U{2}. Pemenne. Tak kax + = .
2 4c0s40° 4cos50° 4cos40° 4sin40°

sin30°-sin40°+cos30°-cos40°  cos(40°-30°)  cos(10°)
= - = - =— =1, To nmoxyvaercs
2sin 40°cos 40° sin80° sin(90°-10°)

HCPABCHCTBO

(8x3 +4x° —18x—9)-arccos(x—1) <0.

JleBas ero 4acTh oIpenescHa npu |X —1| <1, nosromy X € [0; 2]. Ha stom oTpeske nepsblit

COMHOKUTEIb (8X3 +4x% -18x - 9) =(2x+1)(2x—3)(2x+3) HeorpuuareneH npu

3 3 .
Xe |:E : 2:| M OTPHULATEIICH IIPU X € |:0, E) . BTOpOI/I COMHOKHUTECJIb BCCI/Ia HCOTPHULIATCIICH U

paBeH HyJII0 Ipu X = 2.

[MosTomMy X € [O; g} U{2}.
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3. OtBer: ﬁ . Pemenne. Taxk xak xopast AB u CD pasusl, To paBusl u gyru AB u CD, a 3Hauwr,

pasubl Brucanubie yriibl CAD u BCA. D10 o3navaer, uto BC || AD, u ABCD — tpanerus ¢

paBubiME 60KOBBIME cTOpoHamu AB u CD. ITycte AB=BC=CD=a, AD =D,

2
AC =BD =c. Beicoty h = BH Bsipasum 1o teopeme ITudaropa h? = a2 —(L;J , TTocIIe

a+b) b-a) (a+b)’
gero ¢ =h? +(T) =a’ —( 5 j J{ 5 j =a® +ab. 3aMeTHM, YTO 3TO e MOKHO

ObLTO TTONTYunTh ¢ ToMotkto TeopeMsl [Itonemes: AB-CD+BC-AD=AC-BD <
a’+ab=c?.
Takum oOpazom, c? = a(a+ b) , Te a, b, ¢ — marypansnbie yncna. Kpome toro, 3a>b, to ects

b<3a-1.

Ecim a=1, 1o be[L; 2], u ypasuenue ¢* =1(1+Db) nenpix permenit He nmeer.
Ecmm a=2, 10 be[L;5], n ypasuenne ¢* =2(2+h) nembix pemenuii e nMeer.
Ecim a=3,10 b€ [1; 8] , U ypaBHEHHUE ¢’ = 3(3+ b) LENBIX PEIICHUN HE UMEET.

Ecim a=4, 1o be[1;11], n ypasnenue c? = 4(4+b) umeer enuncTBeHHOE LEnOe pemtenne b =5,

Cc=6. Torma nepumetp paBen 3a+b=17.

ITpu a>5 nepumerp Oyner Gosbire 17, Tak kak ecom 3a+b <17, 10 a=5. Ho Torma mim b =1,

c® =30 ,mm b=2, c>=35_Towm JPyroe HEBO3MOXKHO.

Hrax, AB=BC=CD=4, AD=5, AC =BD =6, nepumerp pasen 17. Toraa BbicOTa Tpaneuuu

, (5-4) 37 . e NAENI
paBHa ,|4° —| —— | =——, CHHYC yIJja IIp1 OCHOBaHMHU paBeH SINA=——=——,a
2 2 2.4 8
I/ICKOMLII‘;I aInyC HAXOAUTCA 110 TECOPEME CUHYCOB 2R = 2 = ﬂ j— R = i
bauty P y SNA 37 J7



4. Otser: Jla. Pemenue. Ilepenucas naHHy10 B yCIOBHU (POPMYILy B BUIE 8,1 = (an —1)3 +1,

3 . 2021
HaxoauM, 4to ecnu a, =1+¢, 10 a,,1 =1+¢&”. B npennoxkennoii 3agaye a; = 1 + 2022
20213 2021\3""
HoaTOMya2—1+( ),.. —1+( ) :
2022 2022

3n—1 3n—1

2022 2021 1 2021 1

Takkak a, < — <1+ (—) <l+— < (—) < ——. DTO HEpaBEHCTBO MPHU
2021 2022 2021 2022 2021°

JO0CTAaTOYHO OOJIBIIMX N BBIIOJHSIETCS. I[JISI TOro, 4TOOBI 3TO YTBEPKAaTh, HYKHO WA

JI0Ka3aTh, YTO TIPEJEN STOM IOCIEN0BATENLHOCTH paBeH 0, WM cienarh onenky 3™ 1 >

1
) < n>1+logs <10g2021 207), OTKYyJa CIeAyeT, YTO JIs JIFoboro n =
2022

lo ( !
2021
gO_ 2021

2022

[1 + logs (log% 202 1)] + 1 HepaBEHCTBO BBITIOIHSIETCSI.

2021

7(15-8+2)

5. OtBerT: . Pemienue. M3 ycnoBus 3agaun BBITEKAET,
e
P s /
4TO pedpo SA nmupaMuIbl MEPICHAUKYIISIPHO OCHOBAHUIO  _F -~
ABC.
S
/)
O6o3naunm SA= AB =a. [Tupamuna SABCD sBnsercs 1/48 / |\
4acThIO H300PaKEHHOTO HAa PUCYHKE Ky0a ¢ peOpom 2a T AN~
p pucy y peop ' P o = 5
o~ e
puuéM Bce 48 mrpamMu;, 00pas3yroux 3TOT KyO, C
pacrojararmTcs HeHTPATbHO-CHMMETPHYHO OTHOCHTEIIBHO
oO1el BEpIIUHEI S.
[Toaromy nckoMblit 006EM ecTh 1/48 006BEMa Tena,
= . ,//’
MPECTaBIISAIONIEr0 COOO0M TIepeceueHre apa paanyca = o —
7 AL —=77
R=+2au JAHHOTO Ky0a. DTOo mepeceueHue ecThb map 0e3 ;. / A
IIECTH ITAPOBBIX CETMEHTOB C BHICOTOM 1IaPOBOTO ' 2l P
cerMeHTa h = (\/? — 1)a (cM. prCyHOK). 200 {.-_'
< =

O0bBéM sroro tena: V =§ﬂR3—6ﬂh2(R—gj =gﬂ'-2\/§a3—6ﬂ'(\/§—1) (J_—\/_TlJ a’

:i zad - (3—2x/§)(2x/§+1)7za3 =§ za (4\/_ 3(4\/_ )) 3~ (15 8\/_)



248'”6‘3 (15—8«/5): ;za3(15—8J§) i 7;(15—8&) |

72 9

3Ha4YNUT, UICKOMBI 00BEM paBeH

. . 122 4
OtmeTnm, yTo 00BEM BCell MMpaMUIbl PaBeH 35 2= 3 (umm, 9To TO XKe camoe, 1/48 yactu

3
Ky0a, TO ecTb i 5). Haiinennslit 005€M "acTu mupaMuabl OoJbine, yem 1/2 o0bema

n(15-8v2) _ 2
IMPaMHJIBL, TaK KaK —— —— > =

3@15—8\/§>§@15—8\/E>15—12=3>§.3To

MOATBCPKAACT, YTO MBI HAILJIM UMCHHO 00BEM OOJIbIIEH YacTH nmrupaMu/bl.

6. OtBet: a = —24, 8. Pemenwne. B cuiny Toro, 4ro
|lul + |v| =max|ux v| =max {u+v,—u—v,u—v,—u+v},

HUCXOJHOC HEPABECHCTBO PABHOCUIIBHO CUCTEME

5 5 x(x—3)(x+1)<0 0<x<3
2x° 4+ 2x < 4x° + 8x x(x2 4+ 2x+5) > 0 a
—2x% — 2x < 4x% + 8x a N x>
4x* 4+ 2a < 4x* + 8x x> N2 1-—a
—4x% — 2a < 4x* + 8x (2x 412 +a—1>0 (x+§) >—

A.Ectma > 1, 10 1 — a < 0, TpeThbe HEpaBEHCTBO BBITIOIHEHO, U TpeOyeMoe yCIIoBre

BBIIIOJHACTCA TOIr'Ja U TOJIBKO TOIr'J1a, Koraa
a
ZZZ@CI,:8(>1).

a
b.Ecmma <1, 10 " < 2, u TpedyemMoe yCIIOBUE BBIIOJIHEHO TOT1a ¥ TOJIBKO TOTa, KOTraa




