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Jlareps mo HeparencTeam nocie 7 kiaacca. 7-27 arrycra 2004 r.

ecau He 02080PpeHo npomusHoe, mpe6yemca doxasamsb HepaseHcmaeao

La)al+ P+ 2 >ab+betca(a, b, e €R). 6) a2+ b2+ 2 <2(ab+ be+ ca) (a, b, ¢ — CTOPOHBI TPEYTONMLHUKA).

. Jausl wena ay < ay < ... < a, u by < by < ... < b,. Halimure HanbonbIlee n HaMMEHbITIEE 3HATEHME BRIPAKEHUA a1b] +asby+. .. +a,bl,
rme by, by, ..., b, — HexoTops mepectaHoBKa umced by, ba, ..., by.
Ecau umcna aq, as,...,d, OGHOTO 3Haka u Bce a; > —1, 10 (1 +a1)(1+a2)...(1+a,) >14+a +as+...+ a,.
min £ < atmbetn < max (g, b > 0) 120 287 > 80°. 13, a4+ vbh < (/2 + /% (a,b>0)
(ab + be + ca)? 23abc(a+b+(’,) (a, b, ¢>0). 15. a®(1 4+b%) +b*(1 + ) + (1 + a?) > 6abe (a, b, ¢ > 0)

6abe < ab(a +b) + be(b + ¢) + calc+ a) < 2(a® + b3 +c*) (a, b, e>0)

HOauno a+b>1. a)a’ +b* > 1/8;6)a® + 5% > 1/128. 18. zy+yz+ 22 < 2zyz +1(z, y, 2 > 1).

ay/as +ag/az+ ...+ a, 1/a, +a,/ay > n (a; > 0).

Vat+ai+. 4 al <|m|4as| + .4 a,] 210 2y e peta S 6 (g b e>0). 220 54 428 >3/2 (a, b, 0> 0).
Yucna x1, T2, T3, T4 YAOBJIETBOPIIOT yea0BMIO |z;| < 1. Haligure MaKCHMMyM BBIPAIKEHMS

T+ 2o+ a3+ 1y — Ty — TATZ — TITY — Ty — Ty — TRy + +xmexy + T2y + XT3y + T2TITy — T1T2TIT4.
a 4 a

17 + 27 +...+ 1L <2 25. 22 <3 (n+1 groitka, n Tpoek, n > 1). 26. 4* < 3* (n ueTmepok, n + 1 Tpoitka, n > 1).

ab('—l a >?6(r] b, ¢ > 0). Joxaxure, aro 2a* < a® +b*+ ¢ — ab — be — ca.
3 m 1 1

2\/’75'1"" n = Joan®
a ] c d
a) 1< a+b+d + a+b+tc + btetd + ct+d+a < 2 ((],, b’ C d > 0)
6) Yucno 1 B J€BOI YacTy HEpaBEHCTBA HEIbh3s 3aMEHUThH Ha OOJbITIEE, a 2 B MPaBOil HaCTUM — Ha MeHhInee. JOKasKuTe.
3%y + 9222 + 2%2%) — 2wyz(z+y4+2) <3 (z,y, 2€[0,1]). 31. 22+ 2+ 22> /12 + 22 +yv/a2 + 22 (=, 9, 2> 0)

HpM KaKMX HATYPAJLHBIX 7. BRITIOJHEHO HEPABEHCTBO 3" > 4n? + bn 4 67

> ;L (a,b>0)34. (1+2)(14m)-...-(142,)> (1 + Jmm3 an)" (2> 0)

TpeyroJbHUK CO CTOPOHAMM @, b, ¢ TYNOYTOJNbHBIH (¢ — CTOPOHa HATPOTME TYTOTO yriaa). Jokassute, 9T0 c” > a™+b" Ipu HATYypPaJIbHOM
n > 2.

(nepasencmeo [Iypa) =* 4+ y* + 2° 4+ 3zyz > zy(z 4+ 9) + yz(z +y) + z2(z + 2) (=, y, z > 0).

(B > 5 (b> 0, n €N).

a) (143" < (1+75)"6) (1+ )" > (1+

n+1 )n+2

Hauet uncna =; > 0(=1,2, ...,n),m +22+... +x, = 1. )%>( 1™ )Ww>(n+l)”
n?? <l < (B n> 2.0 4L -G B < ol 420100010 > 10019
Z A/ i S % Z a; ((], > 0)
1<i<i<n, i—1
Hoxraskure, uto aodasa pysrnma f: R — R moker OuITh ipefcTaBaeHa B Buze f = fi+ fa, TAe pyHKIMA fi deTHas, a fo — HeUeTHas.

Dyurmm f: Ay — Ay u g: Ay — Az MOHOTOHHBI (A, Ay, Az — mpomeskyTrn). Joraxure, uto g(f) : Ay — Az — TaKke MOHOTOHHAS
(PYHKIMSI U BBICHUTE XapaKTep MOHOTOHHOCTM B 3aBUCUMOCTM OT XapaKTepa MOHOTOHHOCTM (PYHKIMK f u g.
a,b>0 keN. a) (a+b)* <2%(a* +b5). b) (a+b)k <28 T(aF + 1)

n

madadal < (DEtintin (g, 5 0) 48, 37 5> 20 (0,50, 5 = ).

a+tbte atbte ,—ﬂ(-(,,ha,/" ENTEBCING S ¥ v
a, b, c €N. 49, abber > (atbte)™ g (atbhey 0 s (RN gy gaphes < (2B

a-t+b+e
A e 1+b
Z’ib’ii’ > athte (g b e > 0).

m, n e N. 53. ™/mmnn < n;:_i:? 54. ™mrnm < m;n

WS# (z>0,neN). 56. mm"—}—f—,:Zm—}—n (z >0, m, n eN).
1<,;/7'<nﬁ(]; <2 (2:>0,> 0, =1). 58 (1 —2)’(1+32) <1 (2 eR).

IIpueegure npmmep HETTOCTOSHHON Hepmom/mecxoﬁ dyurmmm f: R — R, He nMeroleil HaMMEHbITETO (TIOJOKUTEIRHOTO) TIEPUOJIA.
a h h c d 2
a) b+2(‘ + c+2a + n+2b 2 1 ((] b c> 0) 6) h+2r+'%(l + c+2d+3a. + d+2a+3h + a+2bh+3c Z 3 ((],, ba Cy d> 0)

(qu«,) +azr > (2 € R, a>0). 62, 2Y7 4277 > 2297 (2> 0)

(m:;ag ﬂy—‘»ﬂ’{ +. / n r\l‘+ﬂm + [a, +a‘ > 77\/_ 01 > 0)

HeOTpMuaTeJ‘IthIe uuesaa Xy, Tg, ..., T, TAKOBBI, UTO T + X9 + ... + @, > 2k nna scex k=1, 2, ..., n. Jlokaxkure, 9tTo
nxl 4 (n— 1)z 4+ .. 4+ 22> 2n(n+1).

(n/3)" <n! < (n/2)"” (n > 6). 66. Hatimure max,>o(1 — x)*(1 + 2)(1 4 22)%. 67. Haitoure maxgc,<i (1 — z)20
m—l—ﬁ—l—m <1 (a, b, e>0,abec=1).

JlaHbI TTOJMOMKUTENBHBIE YUCTA 4] < g < ... < A, U by < by < ... < b,. Hdokasure, 4To

(a1+b1)(az+bs) ... (ap+b,) < (a1 +5) )(02+b ).. (an—}—b;) < (ay+b,)(az+b, 1)...(a,+by), vme by, bh, ..., b, — HEeKOTOpas MepPECTAHOBKA
unceda by, by, ..., by

Va+b)(e+d)+/(a+e)b+d)+/(a+d)(b+e) > 6Vabed (a, b, e, d> 0). T1. M<(m+n)2” ' (m, n € N).
(a+-)2 +(+12> B (0, b>0,a+b=1). 73. 2/2(a+b)Vab < (Va+Vb)* (a, b> 0).

+ 2 b+ = +2172m1m2---?f?n(-771:>0)- 75. a) Hzf1(]+m)<26) Hzf1(]+m%%)<3-
(Hepaeencmeo FOmnza). %—F%Zab (p, g > 0 p,qe@;%—{—%:])

a” —b" > n(a —b)(Vab)” ! (a>hbh>0)
a, b, ¢ — JIMHBI CTOPOH TpeyToNLHMKa, npudeM: a)a, b, ¢ € N; 6)a, b, c € Q. Torga (1 + 22)*(1 + 2)P(1 + 2b) < 1.
prt "k qx’ Phra? > ptgtr(rp g r>0),8) p g reN;Op g reQ

S = E—’ MsBectHO, uT0 S > 0a; >0 (i =1,2,...,n). Torma H a; > (n—1)" H(S — a;).
i1

i=1

22”70,7 2 2nn'l ((],,:>0’ 201:]) 82. Z:(

n
)n ! Z ﬂ;]—t‘ (f], > 0,(Ln+1 = (],1).
i

it
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Gt s+ <2 (neN)
VETH (@) V(- ma)? ke () Vel ()2 > s (e [0,1)).

. Hatigmre min, , >0, zyt2z—2004 VaZ+3+ \/.U2 +5+V22+ T

k
. IlocnenoBaTeNbHOCTE T, T, - .. 3a/laHa PeKyppeHTHo: = € [0, 1], Thp1 = T — rz npu k > 1. Joxasknre, 4TO 27‘12 <1
i—=1
3 S<iatomto-+a <3/4.88. 2(Vn+1 71)<1+f+f+ -+ = <2/n. 89. Inyn < V14+V2+. . +/n<Zn+1)Vn+1.

A ek st ek 42k (>0, mmy. e, =1, keN). 91. 1 <sinz+4cosz < 2 (z € [0,7/2)).
. (nepasencmeo Kowu-Bynaxoscrozo-Ilsapya) (a1+a2+...+ai)(b2+b2 +.ooo+bo)? > (@b +aghy + ...+ ayhy)? (as, b € R).
. (uepaeeucmeo Mopaefma) (’—‘ + ’—7 +... .+ ”’—")(m1y1 Frgys + . mpyn) > (2 e+ 2y)? (2, v > 0).
G+ T+ %) (g + 12+ - +un)> z+ @+ m)? (g, g > 0).
Z(aibi)2<\/2a?+\/2b? (a;, b; € R) 96. ‘ ISa2— [ <z|a — by (a;, b; € R).
i i i i i
AR+ 2R+ 2 2424 2> () ()2 (e 2)
(@t 4 a4+ al 1)((1%—}—(1%—!—...—}—(13)2(a1a2+a2a3+...+an 12,)? (a; € R).

a1 — B4+ bvT—a?| <1 (a, be [0,1]).

. HO}C&Q{CVITQ, YTO U3 JIOOBIX TeCTU BeIllleCTBEeHHbLIX HMCeJI Haf)’[ﬂ:yTCH aBa, r 1 y,

(S SIS > (Sabie)* (o b o > 0))

2 b c k3 2 T |
T obte + ctd + a+d +o5 ﬂ+h Z 2. (f],, b‘ ¢ d> 0) 103. To+7, + 7 +g +..+ T 9tT, + 7‘+7n , > 2 (T1 > 0 n > 4)
a? b a+btc
© a’+ab+b? + b*+-betc? + (‘7'+(‘ﬂ,+ﬂ?' 2 3 (f],, b’ c> 0)
. —p "%m + p"’;ﬂv +...+ - ";'an > —25, The a; — CTOPOHBI, p — TIepUMeTpP n-yronbruka. 106. Bripasurte sin 3x uepes sin .

S +mMZb2 < (m+M)Sab; (0<m <a;/b; <M)

i— -

T Tt Ey — By — BTy — .. — By 1T, — T < [0/2] (x; €]0,1]) 109, > Ja; —ay| < "7 (a; € [0,1]).
1<i<j<n

(nepasencemso Yebviwmesa) n(aiby + ...+ aphy,) > (a1 4+ as+ ...+ ay) (b1 +ba+ ...+ b,) > n(arh, + ash, 1+ ...+ ayh)

({a:}?, {h:}?;, — OOMHAKOBO YNOPsAOYEHHBIE HAGOPHL)

sinrm+sinm2+...+sinmn2nsin¥ (z; €[0,7]) a)n=2 6neN 112. \/a—}— a+...+a <L (g 50)

IIycte A — npomeskyTok. Bymem HasweBaTh hyHKIMIO [ : A — R noumu ewinyxaoti (BEu3s), ecam Vo, y € A : f(%) < w

a) JlokaskunTe, UTO BRIMYKJIAS (QYHKIMS TTOYTU BBITYKJIA.

6) Ecimn doyurnms f: A — R semyraa, 1o Va € [0,1]Vz,y € A: flaz+ (1 —a)y) < af(z)+ (1 —a)f(y)

B) Hepasgencmeao Viencena Ecom (PYHKIMS [ TOYTM BBINYKJA, TO IJA JIOOBIX HEOTPUIlATENLHBIX PAllMOHAJBHBIX (1, (2, .., (4, TAKUX,
910 Y. oy = 1 U M06BIX =; € A BBITOMHEHO HepaBeHCTBO f(a1m1 + aa®z + ... + an®yn) < a1 f(x) + azf(2) + ... + anf(zn).

r) Ecim oyHKIMsA f BBINYKJA, TO HEPABEHCTBO MYHKTA B) BEPHO 0e3 MpeArnooMKeHns paloHAJILHOCTY YMCe ;.

Ecmm Va e [0,1)Ve,ye A: flaz+ (1 —a)y) <af(z)+ (1 -— a)f( ), To pyurmmsa f: A — R Beimykaa (BHu3).

JHoxasxure, uTo caemyomyue hyHKIMM TIOITH BRMYKABL a) =" (n € N) Buus Ha R,; 6) = " (n € N) Bama ma Ry; B) ¥/ (n € N) BRepX
Ha Ry; 1) " Buu3 Ha R; 1) Inz BBepx Ha Ry; €) sinx BERepx Ha [0, 7]; %) cosz BBEpX Ha [—7/2, 7/2]

Hanee pasperaercs NOJIb30BAThCA TeM, YTO (hyHKIMA xP BhINyKJa Ha R, BBepx aaa p € (0,1) v Buu3 ansa p > 1 wam p < 0.
HazoseM cpedHnum cmenenmnbvim nopadxa o € R TOJ0KUTENBHBIX UUCET Ty, T, - . ., Ty Beauuuuy S,(xq, Te, ..., o,) = (W)V o
ona o # 0 u Sy(zy, @, ..., @) = Ty ..., AN a = 0. Jokaxure, uro ecn a < 8, 10 S,(xy, @9, ..., 2,) < Sg(aq, 29, ..., 2,) ANA
a)a =0, 8 €N, 6)a min 3 pasHo (; B)B TPOU3BOJLHOM CJyUae.

ey xr <amm 4.t anm, (£3>0,0,>0 > a;,=1). a) a; €Q; 6) a; € R.

(nepasencmeo Teavdepa) (af +af + ... 4+ a2)V/P(BT 434+ +bB0)0 > arhy + aghy + ...+ ayb, (a:, b, p,0> 0; 1/p+1/g=1). a)p, g € G
O)p, g € R

B TpeyroneHuKe ¢ yraamm «, 3, y: a) sina +sin 8 +siny < 3\/§/2; 6) cosa + cos B+ cosy < 3/2; B) cosa + cos 3+ cosy > 1.

M3 BceX n-yroJbHUKOB, BIMCAHHBIX a JAHHYIO OKPYKHOCTh, HAUGOJBITINIT TTepUMETP UMeeT MpaBUIbLHLIA. JJoKasKuTe.

,Hoxamwre uTO cbyH}cuMM tgx u ctgx BRINYKJIB! BHM3 Ha (0, 7/2).

a)m—}—ﬂ+r i > 3/2 (a, b, ¢ >0, abe=1); 6) Q(HF)—}—W(#()—}- 1(h+(1)>?/2 (a, b, >0, abe = 1).

@b+ betcfa>abe(a+b+e) (a, b, e>0). 124, 2(2* +3° 4+ 2°) — (ay + P2 + 2%2) < 3 (=, y, 2 € [0,1]).

(D)1 +2) . (1+2)> (1 +a)(1 +a5)...(1+a,) (a; >0).

Tt e+ ...+ x, =1, 2; >0, n >3 Halimure MaKCUMYM a)T1Zg + To®3z + ... + @y 1%y 0) @ye + oz + ... + 2y 12, + Tpwy.
f — MHOrOuJIEH ¢ HEOTPUIIATEIbHBIMU }COB(,b(,bI/[LU/[eHTaMM Toraa ( Fly)? < fF(=) F(1?) (=, y € R)).

a,b ce (01]]' a) 1+Z+r + 1+Z+r + 1+;+b ; 6) b+r+07 + a+f+b7 + h+a+r7 >1; B) 'I+Z+(‘ + 1+Z+(‘+ 1+;+b +(1—a)(1-0)(1—-¢) <1
Vo —1(/z + /= +...+«/mn)§\/17.7:1+\/]7.7:2—{—...—{—\/177“ T>0,Zm,;:])
T+ I+ > S (a, b e, d>0). 131, a‘i'a?+aqfaa+...+ﬂ+a > 1a; >0, a,=1)

\/anab—{—b?—}—\/b?fbc—l—a?2\/(1?—0—(1,0—}—(22(0,, b, c>0)

Vala+e—b) + \/E(a—{- b—e)+elb+e—a)< /(@ +b2+c2)(a+b+e) (a, b, ¢ — CTOPOHBI TPEYTOJILHUKA).

a, b, ¢ — CTOpPOHBI TPEYTONBHUEKA. 8) j7e) + Hi st e >3 6) a’b(a —b) + b’e(b—¢) + c*alc —a) > 0.

Va1 =01 —e)+ /b1 —e)(1 — a) + /e(1 —a)(1 —b) <14 +abe (a, b, e €[0,1]).

Iana mocaeoBaTembHOCTh (0 < ay < a1 < Gy < ... < (g, TPUHUEM a,, = 24/ a’ a, i , mpu 0 < n < 26. Joxrasure, uTo ay < 10 7.
B Tpeyroneeuge % < % <7

ay =2, a, =a1ay...a, 1+ 1(n>2). Hoxasmwure, uro 1/a; +1/as+...+1/a, < 1.

Via+b)(e+d) ++/(a+e) b+r])+ Va+d)(c+b) > Vab+ Jac + Vad + Vbe +V/bd +Ved (a, b, e, d > 0).

Co Y 24 Y ) (e >0)

1<i<i<n 1<i<j<n




n

141. > 2f—§ < 2 (fi — umcna Oubonawun: fi = fo=1, foy1 = fu + fn 1) 142. Z fk;k <1 (fr — umcna PubonawuM).
k=1 k=1 T

143 %4 % 44
145 (14 52)(1+ 55) >3+ 2V2 (0<a < 7/2). 146, =+ 4+ 5z >

)
Tp

> 4(an, —a1) (a; > 0) 144. sinxy -sin@y - ... -8iNTp0 + COST - COSTg - ... -cosTin < 1 (x; € R).

1+\/w+w: o, ( )

147. 25(ab + ed)? > 16(a® + d2) (B> + ¢?) (a, b, e, d € [2,4]). 148. (sinoy +sinag+ ... +sina,)? 4+ (cosar + ... +cosa,)? < n?(a; € R).

149. a, b, ¢ > 0; a+ b+ ¢ > abe. Joxaure, uto a® + b2 + > > /3abe. 150. a) 7]1? <In(1 +%) < %; 0) #—}—ﬁ—l—...—l—%ﬂ <In2(n eN).
Berynurennnaa onvumnuaza

sin o

1. Hatiqure Bce HaTypaJsHBIE 7, IS KOTOPBIX 3" 4+ 5" gemurtes Ha 3 ' 45" |

2. 3NOYMBITIJIEHHNK TIepecTaBU] KHOMKM B Judre 13-sTasksHoro goma. Temepk HOMep ®Taka, Ha KOTOPRIN OTHparRiseTcs JudT Tpu
HAKATUM HA KHOTIKY, He BCETZla COBTIAJAET C HMCJIOM, YKa3aHHRIM HA KHOTKe. HaXozschk HA HEKOTOPOM 3Take, MeHcroHep N HajKMMaeT
KHOTIKY C HOMEPOM HTOTO HTAXKa M, BOSMOKHO, TTepeMellaeTcs Ha Apyroi sTask. OH 00HApYKMII, 4YTO ¢ KAKOTO Obl HTaKa He HAYAT,
nocse 1313 Takmx HaskaTWi JMT RO3BpallaeTCs Ha MCXONHBIN dTak. JlOKAaKMTe, UTO MENCTBY: YKas3aHHRIM 00pasoM, MOMKHO C
JI000T0 HTasKa TONAcTh Ha JIOOOM.

3. Oanma Tpaneunsa ABCD (BC|AD). Buccexkrpucel BHelllHMX yrioR A um B mepecekalorcss B Touke P, a BHemmHux yrooe C u [) — B
Touke (). JokaxkuTe, UTO AJMMHA OTpes3ka P(Q paBHA TOJYNIEePUMETPY TPATIEIMN.

4. Cpeayn HaTypaJbHBIX umcea or 1 mo 99 BeiOpano 50 umcesn. JI3BecTHO, YTO HMKaAKMe ABA M3 HUX He JaloT B cymme Hu 99, mHu 100.
JokaskuTe, YTO BRIOpPaHHBIE YMCIa — HTO BCe umciaa oT 50 mo 99.

5. Ilannl nomouTeNLHEIE UMcaa a, b, e. JJokaxuTe, 4To X0Ts Obl onH0 n3 uncen a(l — b), b(1 — ¢), ¢(1 — a) He npesocxoaur 1/4.

6. 3 Touxkn P, jeskaleil BHe OKPYMKHOCTU <, TPOBEJEHHI KacaTedbHble K < PA u PR, a Takike ceKyllas, Tlepecekaomas < B TOYKAX
C u D. Touka M — cepeguna C'D. Joxaxure, uto L.PMA=/PMB.

7. KmeTuaTas TJIOCKOCTE pasdura Ha AOMMHOIMEKM. JlOKajsKMTe, UTO CYIIECTBYET APYroe pasOumeHMe 3TOH TIJIOCKOCTM Ha JOMMHOIIKM, B
KOTOPOM HEeT HU OJHOIM MOMMWHOIIKK U3 TIEPROTO Pa3bMeHMsI

3amouuTreanuasn oJmmvimuajga

1. TTo xpyry cugar 2000 poriapeit (Bcerga TOROPSANIIMX TIPABAY) U JIMKEIOB (KOTOpbIe Bcerza JaryT). KamkAwIif M3 HUX 3agBUJ, YTO €T0
coceau — JIKEI| M PhIapb, HO IBA PhINAPS OIpU 9TOM OImMudanck. CKOJMBKO Cpeay HUX JHKEeNoB?

2. Ha runorenyze AC npaMoyroasHOTO TpeyroabHuka A BC BribpaHa Takasa Touka /), utro BC = C'). Ha ratere B(C B3sATa Takasa TOYKA
F,uto DF = CFE. Jokaxute paBeHcTBO A+ BFE = DF.

3. F(x) = 20 — 2100 4 1 CymecTeyloT a1 TakMe pazuHdHbIe HATYPAJbHBIE HUCTA i, di, - .., oo, YT0 F(a;)F(a;) nenvres nHa a;a;
npu Beex i # j?

4. Ouma mn Pensg urpaoT B KPECTUKUM-HOJIMKM Ha OECKOHEYHOW KJeTd4aTol mjaockocTu: Hduma (OH HayYMHAEeT) KajKAbIM XOAOM CTABUT B
CBOOOJIHYIO KJIETKY KpecTuk, a @ens — Honmuk. Mosker qu Pens nomentats JuMe NMoCTaBUTE 4 KpecTUKa B yIJIaX KBazapaTta 2 x 2?

5. B ocTpoyronsHoMm TpeyroabHuke ABC nposemensl BuicoTel AA;, BBy u CC;. Ha orpeske A, BuiOpanan Touku A, u Cy Taxue, 4TO
oTpesok By Ay menutes Boicoroit C'C monosam u iepecekaet BhicoTy AA; B Touke K, a orpesok By, menmTces BhICOTON A Ay mononam
u nepecekaet Bricoty C'Cy B Touke L. Hoxaskure, uto KL || AC.

6. Ha oxpy:kHOoCcTM oTMedeHO 50 Touex u mpoBegeHo H0k + 1 Xopha ¢ BeprmHaAMM B 3TUX TOUKaX. JOKajskuTe, YTO MOMKHO TaK BRIOPATh
k + 1 n3 3TUX XOpH, YTO HMKAKME JBE M3 HUX HE MMEIOT OOIIUX TOUEK.

7. Yucno N paBHo npousBenenmnio 200 pas3amyHbIX HaTypaJabHbIX uuces. Hoxaskure, yTo N mmeeT He MeHble 19901 pasamyHbIX
HATYPaJbHBIX JeauTeseil (BKJIIOHUAS eIVHUILY M CaMO HMCJO0).

Marboii-1. CITo-Unoropognue.

1. B MHOMeCTBE U3 7. BJIEMEHTOB a4, 4o, .. ., 1, BBIIEJEHO n HEYNOPAAOYeHHBIX map Py, P, ..., P, Tak, uro maper P, u P; umeror oOrmit
9JIEMEHT TOTZ)a M TOJBKO TOTAR, Korha {a;,a;} — omHa u3 BeIOpaHHBIX map. JIOKasKMTe, UTO KasKIBIf DJIEMEHT BXOAMT DOBHO B IBE
TaphbL.

2. Jlokaskure, uTo mus moboro k € N cymectsyer marypasssoe n < k', mensmeecs ma k u zamuceieaemoe (B JECATUUHON cUcTeMe) He
foJlee YeM YeThIPhMS Pa3JNYHBIMU [IMPPaMN.

3. Ha croponax AB, BC, C A tpeyronsuuka A BC ormeuennt Touku C, Cy; Ay, Ag; By, By (mopanok Touek va nepumerpe: AC,CyBA, A,C B, By}
TakuM 00pasoMm, 4T0 LAA1As = LAAA) = L/BB{By = [BByBy = LOC,Cy = LCCy,C,. Tlpameie AA,, BBy, CC, nepecekasch, odpa-
3VIOT TPEYTONLHUE; TIpAMble A As, BBy, CCy 00pasylor Apyroit TpeyroabHMK. JOKasKMTe, UTO ITIECTh BEPINNH JTUX TPEYTOJLHUKOB
JIeKAT Ha OFHOM OKPYIKHOCTU.

4. JlokasKuTe, UTO IJIA JIOOLIX IebiX A U B cyllecTByeT Takoe nesoe (¢, 4TO MHOMECTBA 3HAYEHMIT KBaAPATHRIX TPEXWIeHOB =2 + Ax+ B
u 222 4+ 22 4+ C B 1eNBIX TOUKAX He MepeceKaloTCs.

5. Hatianre KOMIMYECTBO crOCODOB pacKpacuTh KJETKM KBajpaTa n X n (n > 2) B KpacHBI M CMHUH I[BeTa Tak, YTOOLI B JI000M KBagpaTe
2 %X 2 OBILIO TIO0 IBe KJETKM KajKJOTO I[BETA.

6. lokasknTe HEPABEHCTEO T4 + H% + 55 <2 (a, b, ce(0,1])

7. Touxa ) nexxknt Ha ocHoBauuu AC parHOGeapeHHOro TpeyroabHuka ABC. Touxku /' m F TakoRBI, 4TO cepeauHa oTpeska [ F jewur
Ha oTpeske AB, a cepenuna orpeska DF jexxur Ha orpeske BC u LFDA = /FDC. Cepenuna orpeska FF mouka K JeuUT BHYTpU
Tpeyroasuuka A BC. Hoxaskute, uto LABD = /CBK.

8. CylIecTBYIOT JU YeThIpe TaKMX KBAJAPATHBIX TpeXujeHa, UTO, 3alMcaB UX B MTPOMU3BOJLHOM TOPAAKE, Mbl CMOMKEM HAWNTU UUCIO, TTPU

TIOJICTAHOBKE KOTOPOTO B HTM TPEXUJIEHEI MTOJYUEeHHbIe 3HAYEHUsT OYAYT 3alMCAHBI B CTPOTO BO3PACTAIOIIEM TIOPSAKe?

. Ha mocke Hammcansl ymcaa 1, 2, ..., 1999. JIzoe murpaioT B UTPY: OOHMUM XOAOM pasperraeTcs CTEPETh ABa YMCJa M HATMCATB BMECTO
HUX JMO0 UX CYMMY, 1100 TTpOou3BefeHne, MO0 Pa3HOCTh (J1I000T0 3Haka). IIepBbIif UTPOK XOUET, UTOORI MOCJIeHEE OCTARITIEECS HUCIO
OnL70 KpaTHO 1999. CMOskeT Ju BTOPOIt eMy TToMeIaTh?

10. Ha xoopauHATHOM MJIOCKOCTM TpoBenmeHa 101 mpsamas M OTMeYeHBI Bce TOYKM UX MepecedeHus APYT ¢ Apyrom. MoskeT iu ObITh Tak,

UTO Ha KON M3 TPOBEJEHHBIX MPAMBIX JexaT 50 OTMEeYeHHBIX TOUEK C TIOJOMKUTEJbHBIMM MepBbIMM KoopauHaTamMu u 50 — ¢
OTPUIIATESIEHRIMM?

©



10.

Mar6oii-2, CIIo-unoropoguve. Mardoii-3, rryTpennuii

. Ha sxpane kommeioTepa - uucyo 123. KoMnbioTep KaskAyI0 MUHYTY MpUOABASET K 4Mcay Ha sKpaHe 102. IIporpammuct Depns moskeT

B 110007 MOMEHT M3MEHUTE HUCJO Ha DKpaHe, TIEPEeCTABUE TIPOM3BOJBLHBIM 00pa3oM ero mudpel. Mosker au dDens melicTRORATH Tak,
4TOOBI HA DKPAHE BCETZIa OCTABAJIOChH TPEX3HAWHOE HMCJO0?

. OBosHa™mM uepes mw(n) KOJIMHYECTRBO NMPOCTHIX HMCeJ, He TpeBocxomsamnx n. Joxasure, uto w(2n) + w(n!+n) > n(n) + n(n! + 2n).
. Ha mnarere 10000 ropoznos, cpeay KOTOPBIX €CTh CTOMMIEI rocyaapeTs. HekoTopsle Topofa cBsA3aHbI JOPOraMi Tak, 4TO JII00ast Zopora

COeMHSET PORHO 2 TOPOJA, M OT JIIOG0TO TOpoAa M0 JI060T0 APYTOTO MOKHO AOOPAThCSA MO moporaM. IIpm HToM, 4YTOORI MOMACTh U3
OJTHOM CTOJMIIBI B APYTYIO, HYMKHO TpoexaThk He MeHee 200 mopor. JlokakmTe, 4TO Ha TiaHeTe MeHbIle 100 crosmi.

. Ha mocke manucassl umcaa 2, 3, 9. MoHO 3aMeHATE 2 uncyaa a u b Ha uncaa a+b+ /a2 + b2 u a+b— /a2 + b2 MoskeT 1 Ha JOCKe
’ ’

TIOSIBUTHCS YUCJO, MeHbIlee 17?7

. OT KapTOHHOTO TPEYTOJBHMKA MPAMOJMHENHBRIMM paspes3aMM O0TPes3aloT pPaBHBIE TPeyToabHMKNM. CyIIeCTBYET JM TPEYTOJBHUK, T

KOTOPOTO 9TO YAACTCS cAesaaTh XoTs Ol 13 pas?

. HpT/I KaKoOM HamubOoJbITIeM k CYILIECTBYIOT k TTOAPAAn MAYIINX HATYPAJBHBIX HUNCEJ TAKUX, YTO UX CYMMEI uMCbp SBJISIIOTCH HepeCTaHOBKOﬁ

k TIOAPSA MAYIMX HATYPAJbHBIX YMCE?

. Ha onmcanHOI BOKPYT PABHOCTOPOHHETO TpeyroanHuka ABC okpy:KHOCTM oTMeueHa cepenmHa P menbeit gyrm AC, n Ha nyre AP

B3sTa Touka M. N — cepemuHa otpeska BM. Haxkowuer, K — ocHoBaHMe TIepTIeHAMKYJIApPa, onylieHHoro n3 P wa MC. Jokaskure,
uTO TpeyroabHuK A K N — TpaBUIbHBIN.

. PermTe B MPOCTBIX uMCIaX ypapHeHme: p? + g = 37¢2 +p.
. Jauel 3 oTpeska, OJAUHBI KOTOPBIX paBHBI 1, 2, 3. OTpes3ok AIMHLI 3 Kak-To pas3duam vHa 100 apyrux. JokaskmuTe, 4YTO cpemn

nonyumsrimxcesa 102 oTpeskor HaliAyTes 3, M3 KOTOPBIX MOMKHO COCTABUTH TPEYTOJILHUK.
IBe oxpysxHOCTM ¢ neHTpamu (O u Oy mepecekaroTess B Toukax A m B. OKpyXHOCTB, Tpoxozaiias udepes Touku (O, Oy u B,
rlepecekaeT BTOPYIO OKPYKHOCTh B Touke P. Jokaskurte, uto Touku Oy, A u P JexaT Ha OZHON TPAMOI.



