Oumvnunaga mKoabHIKOB «Hatexk1a sHepretukny. 3aKI0UATEIbHBIA STl

PEINEHUE 3AJTAHUN 11O MATEMATUKE

Bapnant 17111 gna 11 kmacca

Samada 1.

Tpu ssekTporeneparopa UMeOT MOIIHOCTH X1, T2, T3, CYMMapHas MOITHOCTD
Bcex Tpex He npeBocxojutT 2 MBt. B sneprocucreme ¢ Takumu reneparopamu
HEKOTOPBI MPOIECC ONUChIBaeTCA (PyHKIHEi

f(x1, 29, 03) = \/ 2% + @ow3 + \/ 23 + 1173 + 1/ 23 + 120,

Haitjure MakcuMaibHOE U MUHUMAJIbLHOE 3HAUYEHUs 3TOH (DYHKIIKH.

Penienue.

flcHo, uro MuHUMAbHOE 3HAUeHUe (DYHKIMH PABHO HYJIO (JOCTUTAETCS TIPH
$1:$2:$3:0).

Haiinem makcumym. MoxxHo caurarh, 910 1 > T > o3 > 0. Jokaxkem nBa

HEpaBECHCTBA:
9 < I3
ﬂfl + ol =~ I1 + —2 s

2 3
\/x%+x3x1+ \/$§+x1:c2 < s 2x2—|—9c3.

2
IlepBoe u3 Hux 9KBUBAJCHTHO HepaBencTsy 4xs(r1 — x2) + x5 > 0.

JIist IOKA3aTeNLCTBA BTOPOTO HEPABEHCTRA BOCIIOIL3YEMCsT TeM, UTO A > 0
u v > 0 BepHo u + v < y/2(u + v).

Nrax,
\/ T3+ w311 + /23 + 1179 < \/2(.%% + X371 + 25 + T122).

Herpynno nposeputs, 4To

r1 + 319 + 223
2

2(33%4—3;33;14_3;%_}_3313;2) < ( > -~ ($1—$2—2$3)2+8$3($2—3}3) > 0.

Nmeewm:

x1—|—3x2+2x3
3:1+xga:3 \/x2+x1x3+\/x3+x1x2<x1+5+ 5 =

3
= §(x1 + a0+ x3) <

OtBer: max f(z1,x2,x3) = 3, min f(x1, 9, 23) =0
npu x1 > 0,290 > 0,23 > 0.
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Sama4da 2.

Ha xonurepckoii pabpuke pelnuin pa3padboraTsh HOBbIH copT KoHdeT. [To Tex-
HOJIOTMIECKUM COODparkeHusIM KOHQeTa T0/2KHA UMETh BUJI MUJINHIAPA 00bEMOM
V' u ¢ mioma po nosinoit nosepxuoctu S. [lpu kakux yeiaosusix va V' u S m00bie
JIBa, IMJIKHAPA ¢ TAKUMU IapaMeTpaMy PaBHbBI!

Pentenne.

Perienue s1oit 3ajiaum pasjiesiuM Ha JIBe 4aCTU: HAXOXKJIEHUE KpaiHero OTHO-
MIeHUS MEXKTY S 1 V U JIOKa3aTeJIbCTBO TOTO, UTO B OCTAJILHBIX CIyUasdX ITHJTHHIP
MOYKET OKa3aThCsl HeeIMHCTBEHHDBIM.

1. ITyctb r, h > 0 — BbicOTa U pajinyc HEKOTOPOI'O IUJIMHPA. Torja

V = nr?h, S = 2mrh + 2mr?.

ITocTpoum skcrpemasibHyto oneHKy. 3 HepapeHcTBa Mex 1y cpejHuM apud-
METHIECKUM U CPEHUM NeOMETPUIECKUM TPEX Unces NMeeM

S = wrh + wrh + 2712 > 3V wrh - wrh - 2702 = 3V 2m3rih2 = 3V 27 V2,

[Ipuuém paBeHCTBO JlOCTUIAETCH TOJILKO 1pu mrh = 2772, 1.e upu h = 2r.
Takum obpasom, ecin S = 3V 2w V2, 1o nuamnAp 3a/a6Tcst OJIHOZHATHO.

2. Tlokaxewm, uro mpu S > 3v2rV?2 (umm, 4ro sxsuBasento, S° > 547V2)
[UJIMHJD He OIpeesieH OJHO3HAYHO.

Ilycth 19 = +/S/27 > 0. Pacemorpum dynkumio f(x) = (S — 2rz?)z/2 npu
3
z € [0,70). Bamerum, uro f(0) = f(rg) =0, f(ro/V3) = ”5%'
T

ITo npegnonoxenuio V2 < 83 /541 = f%(rg/+/3). Tlockonsky dyukuus f(x)
HerpepbiBHa, Haiigyres takue 1 € (0,79/v/3) u m € (ro/V/3,0), uro f(r)) =
f(?“g) =V.

S — 27r? S — 27r2
[Ipumewm Tenepn hy = L a

=l hy =" """ Tloxcranoskoil ybexjaemcs,
271, 212

9TO TJIOMIAJM TTOJHON TTOBEPXHOCTH KaXKJIOTO TTHIIHHPA (C painycaMy OCHOBAHMUS
71 M Tr9) paBHbI S, a TakyKe paBHbI U uX 0ObEMbI. Takum oOpas3oM, HaiijleHO JiBa
PA3IMYHBIX [UJIXHIPA ¢ OGHUMK U TeMH »Ke 3nadenusmu S, V.

OTser: npu ycaosun S° = 547V?2,



Sama4da 3.
Muorowien P(z) ¢ nesbiMu KoadduiimenTaMu 06/1a,1aeT CBOHCTBAME

P(1)=2019,  P(2019)=1,  P(k) =k,

rie uncao k nenoe. Haitjure 3ro uncio k.

Pemenne.
Tak kak muOrOWwIeH P(x) uMmeer nesbie Koadduimentsl, To P(a) — P(b) ne-
JINTCS Ha, @ — b jij1s1 JIIOOBIX 1eJIbIX a 1 b.
[Homywaem, aTo
P(k) — P(1) = (k —2019) nesmurcea na (k — 1),
P(k) — P(2019) = (k — 1) nequres va (kK — 2019).
D10 MOKET UMeTh MecTo TosbKo 1pu |k — 1| = |k — 2019|.
Pemrennem mostydennoro ypasuenus asisercs k = 1010.

OrBer: £ = 1010.

Sanada 4.

Ha kaxnyio rpanb Kyba ycTaHOBJEeHA MpaBUIbHad 4-yroibHasd MUpaMUIa, OC-
HOBaHHEM KOTOPOM SIBJISIETCs 9Ta I'paHb Kyba. Bce mupamMu bl paBHBI.

e 4A. Moryr nu GokoBbie pebpa Tpex NMHUpaAMUJ, WCXOJAININE U3 OJHON Bep-
UHBI Kyba, JiexkaTh B 0jiHO# 1ytockocTn? Eciin 910 BO3MOXKHO, HalljiuTe BHICOTHI
TaKWX TUPaMUJl, BbIpa3uB X depe3 JJInNy a pebpa Kybda. Kcam 970 HeBOZMOXKHO,
IIPUBEJIATE JIOKA3ATETHCTBO.

e 4B. MoryT siu ykazautbie B 11. 4A Tpoiiku pebep jexaTh B IIOCKOCTSX (KaxkK-
7asi TPOHKa — B CBOEHH TNIOCKOCTH) OJHOBPEMEHHO TS BCEX BEPIAH Kyba?!

Perienue.

Obo3HaYNM TTPOM3BOJBLHYIO BepHIUHY Kyba A, BepHIUHLI THPAMU, COEIUHEH-
Hole ¢ neit peopamu, O1, Oy, Os.

BBeneMm crcreMy KOOpAWHAT, IOMECTHB ee Hadaj0 B TOUKy A u HampaBuB ocu
AX, AY u AZ Bnoab cropon Kyba. [lycrs ocnoBanme mupaMuibl ¢ BepiuHoi O
nexut B minockoctu AXY | ocHoBanue nupamuibl ¢ BepiimHoit Oy — B TIJIOCKOCTH
AXZ wn nupamunn! ¢ Bepumaoi Oz — B miiockoctn AY Z.

Ilycts pebpo Kyba paBHO 2c¢, BbicoTa mupamuj papHa h. Torjga KoopJuHaThI
sepiiH mupavu 6yayt O1(c, ¢, —h), Os(c, —h, c), O3(—h, ¢, c).

Ob6oznauum yepe3 B pepriuny kyba ¢ koopaunaramu (2¢,0,2c) (1.e. Ha jaua-
ronasib AB mpoenupyercst Bepituia Oo). B cuity cuMMmerpuu cymMMa BEKTOPOB



AO1 + AO3 byner nexatn B miockoct ABY . B 9T0ii »Ke MI0CKOCTH JIESKUT BEK-
top AQO,. Eciu Beprmuasr O, O1, O3 JexkKar B OJHOM [IJIOCKOCTH, TO IepecedeHneM
9TO IJIOCKOCTHU € IIOCKOCTbIO ABY moJizkHa OBITH IIpsiMasi.

CrenoBaTeibHO, BEPIIUHDI NUPAME OYAYT JIEXKATh B OJHOM ILJIOCKOCTH, €CJIH
BekTopa A0y + AO3 = (¢ — h,2¢,¢ — h) u AOy = (¢, —h, ¢) KosnnHeapHbl.

V3 ycnoBuit KosmHEApHOCTH

c—h_20_c—h
¢c —h ¢

noJtydaeM, 4To J0JKHO BbimosnaTbea h(h — ¢) = 2¢%, orkyna gubo h = —c,
aubo h = 2c¢. IlepBblit KOpeHb HE MOAXOIUT COTJIACHO NEOMETPUICCKOMY CMbICILY
h. OcTajioch BCIIOMHUTD, YTO 3aJlaHHas B YCJIOBUU BEJINYUA 4 = 2C.

Oreer Ha Bomnpoc B) ovueBnjieH B ity cCHMMETPUH.

Otser: B A) u B B) MoryT, eciiu BbICOTBI BCeX IMPaMUJL DABHBI a.

Samgada 5.
PeH_H/ITe ypaBHEHUE C TpeM:A HEU3BECTHLIMU

XY 1+v4=XYZ

B HATYDAJbHBIX THCIIAX.

Pemennue.

1) lIpu Y = 1 nosyuaem ypasnenue X +1 = X 7, cienoparensno X (Z —1) =
e X =1,7=2.

2) Ilpn Y = 2 ypaBHeHHE MPUHUMACT BUJL

(X —2)*+27 =72,

Ilpu Z = 1 perienuit oHO He UMeET, & NMOJICTaABIAA £ = 2,3, 4, NOJyIUM PeIeHus
(2;2;2), (2;2;3) m (4;2;3), (4;2;4) coorserctBenno. [lpn Z > 4 pemennit mer,
TaK KakK B 9ToM ciydae 27 > Z? (10KazaTe/beTBo 110 MHIYKIHH).

3) Ocraercs cay4ait Y > 3.

Ipu X =1, ez obe gacTu JaHHOIO ypaBHEHUS Ha Y, TOJIydaeM ypaBHEHUE

Yol =7-1)Y,

KOTOPOE, OYEBWIHO, HE UMEET HATYPAJILHDLIX perieHui.
Ilycts namee X > 2. Jlokaxkem, ato aag 3tux X, Y > 3u Z > 1 BLIIOTHAIOTCA
nepagencra X > 2/3X%Y uYZ > 2/3Y 72,



IIepBoe HEpaBEHCTRO:
XY = XY2X? > 2X% > 2/3X?Y.

Bropoe HepaBeHCTBO 1IPOBEPSIETCS HENOCPECTBEHHO 11pu 4 < 3, a 1ipu £ > 4
nMeeM:

A
Y /3 ) 2
YZ>Y .32 1 =—_|(2) .22>2Y.22>-YvZ7%
3 \2 3 3
Haxkonerr, npumeHsisi HEpaBEHCTBO MEXKJIy CPEJIHUM apU(PMETHIeCKUM U CPe/I-
HUM FeOMeTpI/I‘{eCKI/IM y6e)K,[LaeMCH, YTO B paCCManI/IBaeMOM Cﬂyqae JieBad 4aCThb

ypaBHEHUs OOJIbIle IIPaBoii, T.e. PelleHuil HeT:

2 4
XY +vZ> gY(X2 + 7% > SVXZ>XYZ.

Otser: (1;1;2), (2:2;2), (2:2;3), (4:2:3), (4;2:4).
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