(¢ npownozo 3ansamus) HepaBencrBo Mencena.

Cpenu U3BECTHBIX KJIACCUYECKUX HEPABEHCTB 0CO00E MECTO 3aHUMAET HEPABEHCTBO, KOTOPOE
IPUHATO Ha3biBaTh MeHceHa, oHo ObL10 nosyueHo O.I'enpaepom B 1889 1, a narckuii MaTeMaTHK
Norann Jlronour Mencen nokasail ero UHTErpalibHbINA anasaor B 1906 r.

Caauana qanuM oxHO BaxkHoe onpenencuue. dynkius f , 3agaHHas Ha HEKOTOPOM IIPOMEXKYTKE
BEILLIECTBEHHOH OCH, Ha3bIBA€TCs BBITYKJIOH, €CIM I JIIOOBIX YUCEN X, X, U3 ITOTO

IPOMEXKYTKA K J11060r0 uncia ¢ € [0;1] BBIIOIHACTCS HEPABEHCTBO
flax,+@-a)x)<af(x)+1L-a)f(x,).

['padruecku 3T0 03HAYACT, UTO BCAKAS XOPJa, COSNMHSIONIASA ABE TOUYKU Ha rpaduKe, JICKUT
BBIIIIE COOTBETCTBYIOIIEH YacTH rpaduka.

Jlns npumeHenust HepaBeHCTBa MleHceHa He0OX0AMMO ONPEAeNUTh, SIBISETCS U (PYHKIIHS
BBIMYKJION. MBI 3TO yMeeM JiefaTh ¢ TOMOIIbI0 BTOPOU MPOU3BOIHOM: €clu (PYHKIIHS TBAXKIbI
muddepeHrpyema, U BTopasi Ipou3BOAHAs 3TOM (PyHKIIUK HEOTpUIATENbHA, TO PYHKITHS —
BBIMYyKJ1a (BBITYKJIa BHU3).

Urak, copmynupyem HepaBeHCTBO MeHceHa.

[Tycte f - Beimykiast GpyHKIHsA, TOTAA
flox +o, X, +..+o X)) <o f(X)+a,f(X)+..+a,T(X,), rHE X, X,5,..., X, - UHCIA U3 0OMACTH

OIIPCACIICHUSA (1)YHKI_II/II/I f y 0,0y, O - TTIOJIOKUTCIIBHBIC UM CJId, CYMMa KOTOPBIX paBHA 1.

YacTo uCIosbp3yeMast 3aIiCh HepaBeHCTBA IS BRIMYKION QyHKiwn f :
+ X, +...+X
)+ (%) 4ot F(x)2n-f ("12—j
n

Ecnu B onpeienieHuu BBIMYKION (QYHKIMH 3HAK HEPABCHCTBA M3MEHHUTH HA MIPOTHUBOIIOIOKHBIH,
TO COOTBETCTBYIOLIAasi (YHKIIMS Ha3bIBAETCS BOTHYTON (BOTHYTOM BBEpX). SICHO, UTO (PyHKIIHS
f BorayTa Torma u TosbKO Tornaa, koraa ¢pyukuus (—f) Beimykia. Kpurepuem BOrHyTOCTH ISt

IBax bl 1uddepeHnupyemMoil GyHKINHU ABISETCS HE MOJIOKUTEIBHOCTh €€ BTOPOi
npou3sBogHo. HepaBeHcTBO MeHceHa st BOTHYTON QyHKIUKM f BBITISIUT Tak:

flax +a,% +..+a X )2af(x)+a, f(X,)+..+a,f(X,) tae X,X,,..., X, - YAcIa U3 001acTu

onpeneinenus Gpyukumu f, o, a,,...,, - NONTOKUTENBHBIC YKCIIA, CYMMa KOTOPBIX paBHa 1.

Yacro rcnonb3yemMast 3alich HepaBeHCTBA 1Sl BOTHYTOH (yHKimu f :
+X,+...+X
F )+ F(X,)+ot F(x)<nf ("12—]
n

ITokaxem TCIICPb, KaK U3 HCPABCHCTBA Hencena M0XHO IMOJIYUYUTb HCPABCHCTBO MCIKAY
CpCAHHUMHU CTCIICHHBIMMU.

[Tyctes M, - cpennee crenenHoe nopsinka t g a;, a,,...,a, > 0:



M, =

t

1
tral+...+at )t
(ai 2 nlot#0
n

da -a,-...-a,,t=0
Torma M, <M, npu 0<t <t,

Hcnons3ys obo3Havyenus b = aitl, t= E >1, 3anuIiemM HEpaBeHCTBO Mtl < Mt2 B BUJIE:

2
t n
z =1 < Zi:lbit
n

, @ 9TO HepaBeHCTBO VeHceHa 1S BBITYKIION (QyHKITNH

f(x)=x',(x>0), q,=a, =...=a, =—.

B YaCTHOCTH, TEM CaMbIM JOKa3aHbl U KJIACCUYCCKUC HepaBeHCTBa Me)KILy Cpe,IIHI/IMI/I:
n n

1 2

( n Jn a |2

[la| s&2—<|=—]| ,(a.a,..a,>0)

n

1
T

n n

Ipumep. Cymma MOJIOKUTENBHBIX uucen a,b,C B ceMb pa3 MeHbIlie ux npousseaeHus. Haiimure
HaMMEHbIIIee 3HaYeHUE BhIpakeHus ab+bc+ac.

Pewenue:
1 1 1 1 1
ITo ycnouto a+b+c==abc. Pasmenum na abc: —+—+—==
7 bc ac ab 7
1 1 .
Ilycth X=—, Y=—, Z=—,T1OrAa X+Y+2Z=—. Hano HaliTu 3Ha4YEHNE BBIPA)KECHUS
bc ac ab 7

1 1 1
ab+bc+ac==+—=+=. Paccmorpum dpyukmuo f(t)= E , st t >0 oHa BOTHyTa, TOTIa
X y z

3anuiieM HepaBeHCTBO VeHceHa A BOrHyToH QyHKIUU:

1 1 X+y+2z) 1 4, 3
;+y+——f(x)+f(Y)+f(z)<3f( y j_s.x+y+z_3T_63.
3 7
Omeem: 63
Ipumep.

2 12 \? 2 2 4 4
[TycTp uncna a’bZ%-HOKaBaTL,‘-ITO (a ;‘b J 4 /a ;—b La +a-2|—b +b

Pewenue:.



PaccmoTpuM BeIyKITyt0 GyHKIUIO f , 3a1aHHYIO HA IPOMEKYTKE {Z ; +ooJ 110 IPaBUILY

f(x)=x2+\/§

1 1 8vx® -1
f'(x)=2x+——; f"(x)=2- = >0
() 24/x (x) 4xP 4X

3HamMeHaTeIb HOHOX(HTCHLHBIﬁ, a YUCJINTCIIb HGOTPHHaTCHBHBIﬁ, TaK KaK + X~ BO3pacTacT KakK

KOMITO3UIMA IBYX BO3PACTAOIIUX, U HAUMCHBIIICC 3HAYCHUEC IIPUHUMACT IIPU X = Z

f(a®)+f(b*) a*+a+b®+b.
2 2 ’
a’+b? a+b? ) [a?+b?
f = +
2 2 2

f(a?)+ f(b%) g f[ausz

Torna no HepaBeHcTBy Mencena > >

Ipumep.

a b c
[Tyctp a,b,C- ctoponsl Tpeyrosipauka. JlokazaTh, 4To (1+ b— Cj (1+ ¢ ; aj (1+ a-b bj <1
a c

Pewenue:

Oynkms f(x)=Inx, x>0 BornyTas, mosromy

a a+b-c b b+c-a c c+a-b
In + [ + In <
a+b+c a a+b+c b a+b+c c
<In (a+b-c+b+c-a+c+a-b)=
a+b+c

OTCI’OI[a CJICAYCT HCKOMOC HEPABCHCTBO.

e R e R el
L R G
(2o (e (2 Yo
SIS




BcnoMorareabHbIH MHOTO4YJIEH.

I[JISI pelICHUA 3a1a49u OBIBAET ITOJIC3HO MOCTPOUTH MHOT'OYJICH, KOPHAMHU KOTOPOTI'O SABJIAIOTCA
JaHHBIC, U3BCCTHBIC, YU CJIA.

Ilpumep. BemecTBeHHble uncia a <b < ¢ takossl, uyro a+b+c=2, ab+bc+ca=1.

4
Joka3zatp, uTo 1< C < 3

Pewenue:

PaccmoTpuM MHOTOWICH ¢ KOpHsAMH a,b,C:
P(t)=(t-a)(t-b)(t-c)=
=t’—t?(a+b+c)+t(ab+bc+ca)—abc =
=P -2t +t— A

rne A=abc.

[osToMy umcna a,b,C sBnsoTcs KopHAME ypaBHenus t° —2t° +t = A, UnTepnperupyem

rpaduuecky KOpHH YpaBHEHHUS KaK TOUKH MepecedeHus rpadukoB pyHKIUN B JIEBOM U IPpaBon
4acTU ypaBHEHUS.

Tocrpoum rpaduk dpynxunn f (t)=t> -2t +t
Io rpaduKy MOHATHO, YTO ypaBHEHUE UMEET TPU
4
PasIMYHBIX KOPHS ToNbKO pu 0 < A< e » 1 IPH JTOM

- MaKCHMaJIbHBIN KOPCHb (HaI/I6OJ'IBH_Ia$I 3.6CI_II/ICC3 TOYKH

nepeceuenus rpapuka Gpyuxuun f (t)c npsamoit y = A)

nornagacT B IIPOMEKKYTOK (1, %J

I'eomeTpnyeckne HHTEPNPETALUH.

Wuoraa ObIBaeT MoJie3HO MPH PEIICHUH HEPABEHCTBA UCIIOIB30BATh TEOMETPUUYECKUE
uHTepnperanuu. Hanbosee yacto ucnosiabzyembie GOpMYIIbI 111 TEOMETPUUECKON
WHTEPIPETAINH — 3TO PACCTOSTHUE MEXIY TOUKAMHU U PACCTOSTHUE OT TOYKH JI0 TIPSIMOIA.

HaHOMHI/IM, 4YTO paCCTOAHHUEC MEXKAY TOUKAMU B TPEXMCPHOM IMPOCTPAHCTBE BBIYUCIACTCA 110

Gopmyne AB=\/(XA—XB)2+(yA—yB)2+(ZA—ZB)2 .

Cdepa c nearpom D (a, b, C) u paauycoM R >0 3amaercs ypaBHeHUEM

(x—a)2+(y—b)2+(z—c)2 =R?



VpaBHeHHE IOCKOCTH o umeeT Bua Ax+By+Cz+D =0, rue ﬁ(A; B;C) - BekTOp HOpManu K

IIJIOCKOCTH & .

Paccrostaue ot Touku M (XO; Yo ZO) JI0 TIJIOCKOCTH (¢ BBIYUCISACTCS 1O PopmyTie

e

_|A%, +By, +Cz, +D|
JA2+B2+C?
Tak ke oNe3HO NUCIIONIL30BaTh BCKTOPHGI. Haubonee uacto HCIIOJIB3YETCS HEPABEHCTBO

a-b< ‘a bl < ‘a‘ . ‘b , KOTOpOE CIIpaBeJIMBO B IEKAPTOBOW CUCTEME KOOPIUHAT JIF000i

pasmepHocTH. [ToMHMO 3TOTO, UCTIONB3YETCA TOT (PaKT, YTO MOAYJIb CyMMbI N BEKTOPOB HE
IIPEBOCXOIUT CYMMBI UX MOJYJIEH, IPUYEM PABEHCTBO JOCTUTAETCS TOTJAA U TOJIBKO TOT A,
KOI'Zla BEKTOPa COHAIIPABJICHBI.

HaHOMHI/IM, YTO JJIA1 TPCYIOJIbHUKA BBIIIOJIHACTCA HEPABEHCTBO TPEYTOJIbHUKA. JIrobas CTOpOHAa
TPEYTOJIbHUKA MCHBIIC CYMMBI AIBYX APYTUX CTOPOH.

1
Ilpumep. Jlokaxxute, 4TO €CIu |a+ b+ C| =1,710 &% +b*+c*> g

Pewenue:
PaccmoTpum aBa crioco0a peeHus OHOM 3aauH.

[TepBsiii crioco6. 3aMeHUM JaHHbIE TIEpEMEHHBIC Ha X, Y, Z . 3aMEeTUM, YTO YpaBHEHUE
X+ Y+ Z =21 3a1aer B TpeXMEpPHOIl 1IeKapTOBOW CUCTEME KOOPIUHAT JIBE IJIOCKOCTH,

CHMMETPUYHBIE OTHOCUTEIBLHO Hayajaa KOOPAUHAT, T.€. pACCTOSIHUE OT Hayaja KOOPAUHAT JI0
ATHUX IJIOCKOCTEW paBHbl. HaiineM, Hanpumep, paccTossHUE OT Hayaia KOOPAUHAT A0 IUIOCKOCTH,
3a/IaHHON ypaBHEHUEM X+ Y+Z=1:

[0+1.041.0-3 1
JP+ 12 3

Paccrostaue ot nauana koopaunar O(0;0;0) no moGoii Toukn M (X;Y;z), npuHamiexaeii

d =|O;a|

paccMaTpuBaACMBbIM IIJIOCKOCTAM, HC MCHBIIC d , TOrJa

oM :\/(X_O)Z "'()/—0)2+(Z—0)2 ZL,T.e. X2 +y2+7° 2%

3
Bropoii crioco6. Paccmorpim Bextopst X(@;b;¢) u y(L11) B rexaproBoii cicteMe KOOp/HMHAT.
3ameTuMm, 9To ‘;(‘ = \/m u M =\1+1+1=+/3 . PaccMoTpuM CKasIpHOE IPOM3BEICHNE
3THX BEKTOPOB ‘;(9‘ =|a~l+b-1+c-1| = |a+b+c| =1< ‘)?‘M = Mx/g )
CrnemoBaTennHO, % < \/m ua’+b?+c?> % .

HpuMep Haiigute HanOOJIbIIee U HAMMEHBIIIEE 3HAUCHHE BBIPpAXKCHUSA

a+b*+c’=9
(a—d)2 +(b+ p)2 +(C—q)2 eciy yucia a,b,c,d, p,J TakoBbL, 4TO L
d*+p’+q*=16



Pewenue: BcioMEuM (GOpMyITy pacCTOSHUS MEXIy TOUKaMH B KOOpAMHATaX. I1ycTh JaHbl
toukn A(a,b,c) u B(d,—p,q). Torna naunoe Beipaxenue (a—d )2 +(b+ p)2 +(c— q)2 3a/1aeT

KBaJpaT pacCTOSIHUS MEXy ToukaMu AB , mepBast U3 KOTOPBIX JIEKHUT Ha cepe ¢ IIEHTPOM B
Hayase KOOPAWHAT U PaJiycoM 3, BTOpas Ha cepe ¢ IIeHTPOM B Hayasle KOOPAUHAT U PaJAnyCcOM
4. HauGomnpImiee paccTosTHUE MEKYy TOYKAMH 3TUX c(hep paBHO CyMMeE paauycoB, T.e. 7, a
HauMEHBIIIEE PACCTOSIHUE PAaBHO Pa3HOCTH PaJNycCoB, T.€. 1. Torga paccTossHUs B KBaApaTe — 3TO
1 u 49. 3nayenue 49 nocruraercs, Hanpumep, npu a=Cc=d =q=0,b=3, p=4. 3nauenue 1

Jocturaercs, Hanpumep, npu a=c=0d=0q=0,b=3,p=—4.

Omeem: 1 u 49

Ilpumep. Ilycthb X, Y, Z,t - HEOTpULIATEIIbHBIE YHUCIIA, TAKKWE YTO X+ Y+ Z+t =5. Jlokaxure, 4TO

Y2+ #1422+ y? /22 + 12 447 49210

Pewenue:

PaCCMOTpI/IM Ha INIOCKOCTHU CJICAYIOIIHNC TOUKHU:
A(0;0); B(x1); C(x+y;1+x); D(x+y+z;1+x+Y)

E(X+y+z+t1+X+y+2); F(X+y+z2+t+31+X+y+2z+t)
AB =X +1; BC = [(x—x—y) +(1-1-x)" =y’ + " ;
CD:\/(XJfy—X—y—Z)2+(1+x—1—x_y)2 :W;

DE:\/(X+ y+z—x—y—-z-t) +(L+x+y-l-x—y-z) =22 +t?

EF =\/(x+ y+z+t—x—y-z-t=3) +(Ltx+y+z-1-x—y-z+t) =3 +t?
Torna nnuna nomanHot ABCDEF coBmanaer ¢ BepaskeHneM, KOTOpoe TpeOyeTcs OIEHUTb.
[To HepaBeHCTBY TpeyroiabHuka AnuHa jomanHo ABCDEF wHe menbiie amunbl oTpeska AF .

C yderoM ycinoBus X+ Y+ 2z +t=>5 nonyuaem koopaunatsl Touku F (8; 6) , @ JUIMHA OTpe3Ka

AF = /(80" +(6-0)° =10.

. . 3
PaBeHcTBO mocTUTaETCs, KOT/Ia BCE TOUKH JIEKAT HAa OJHOU MPSMOMN (AF) Y= 2 X ? (ecnm

HOJTY4UThCS IOA00paTh Takue X+ Y+2Z+t=5).

X, Y, Z,t - Heorpunatensusie yucna. [lycte X=0,y=0,z=0,t =4, Torna

\/x2+y2 +\/x2+1+\/22+y2 +VZ2 +2 +42+9 210

0+1+0+4+5=10



3agaum 11l CAMOCTOSITEILHOTO pPeleHusl.

1
1. IlonoxxutenbHble yncaa a,b,Cc TakoBbl, yTo abc >1, a+b+c<—+ B +— . Jloxazarp,
a C

YTO POBHO OJIHO U3 3THX YHCeN @,D,C MeHbIle euHUIIBL.
2. Jlns yriioB «, 3,y CHpaBeIUIMBO HEPABEHCTBO SiN & +Sin S +Siny > 2. JlokaxuTe, 4To
cosa +cos B+¢0sy <+/5.

3. UsBecTHo, uto @’ +b* =1 u ¢* +d* =1. JlokaxuTe, uto ac+bd <1

4. TIpo msTh MOJOKHUTEIHHBIX YUCET U3BECTHO, YTO €CITH M3 CYMMBI JIFOOBIX TPEX U3 HUX
BBIYECTh CYMMY JIBYX OCTAaBILIUXCS, TO Pa3HOCTh OYJIeT MOJIOXKUTENbHOM. [lokazars, yTo
MIPOU3BEJICHUE BCEX JCCATH TaKUX PA3HOCTEH HE MPEBOCXOIUT KBaApaTa MPOU3BEICHUS
JAHHBIX TISITH YUCEI.

5. Haiigute Hanbobinee 3HaUCHNUE 00BEMA TPEYTOIBHOM MUPAMUJIBI, Y KOTOPOI

MIPOTUBOIOJIOKHBIC peOpa paBHBI, 2 CyMMa JJIMH BCEX CTOPOH 36+/2 .

Penrenne 3agau.

3aoaua 1.

1
IMonoxxurenpuble yucna a,b,Cc takossl, yTo abc >1, a+b+c<=+ b + = . JlokazaThb, 4TO
a C

POBHO OJJHO M3 DTUX YHCEI &, b, C MEHBIIIE CIUHUIIBI.

Pewenue:

PaccMoTpuM MHOTOYIICH ¢ KOpHSAMH &, b, C:
P(t)=(t-a)(t-b)(t-c)=
=t’—t*(a+b+c)+t(ab+bc+ca)—abc =
=t —at’+ pt-y

rme a =a+b+c, f=ab+bc+ca, y=abc
[To ycnoButo y >1;, f>«a.

JIyist moka3aTebCcTBa YTBEPIKACHHSI, YTO POBHO OJJMTH KOPEHb MHOT'OUYJICHA MEHBIIIC SAMHHIIBI,
IOCTAaTOYHO JOKa3aTh, YTO 3HAUEHHE MHOro4uwiIeHa P (1) > 0. JIeiCTBUTEIEHO, U3 YCIOBUS

P(1)=(1-a)(1-b)(1-c) >0 cuenyer, 4To 1160 BCe TPH YKCIIA MCHBILIE €AMHHUIIBL, JHOO POBHO

onaHo. Ho Tak kak abc >1, To mepBeIii ciry4aii HEBO3MOKEH.

Urak, nokaxem, uro P(1)>0.

p ab+bc+ca 1 1 1
OTMeTHM, 4TO —=—=—+—+B,‘{TO 0 yCJIOBHIO OoJibilie @@ =a+b+C, Torna

y abc c a
p

—>au f>ay,T0rna
/4



P(t)=(t—-a)(t-b)(t-c)=t"—at’+ pt—y
P(1)=(1-a)(1-b)(1-c)=1l-a+p-y>1l-a+ay-y=(1-a)(1-y)
ITo ycnoButo y =abc >1, octaeTcst OTMETUTh, 4TOo & >1.

JlelicTBUTENLHO, €CITH CyMMa TPEX MOJIOKUTEIBHBIX Yicel & =a+b+C MEeHbIIe eIMHUIIBI, TO
Ka)JI0€ U3 CJIaraeéMbIX MECHBIIIC SMHUIIbI, 3HAUYUT UX POU3BEIICHHE MEHBIIE CIHHIIBI
(mpoTuBOpEUne).

3aoaua 2.

st yriioB o, B,y cupaBesIuBO HEPABEHCTBO SiN ¢ +Sin f+Sin y > 2. JlokaxuTte, 4To

COSa +C0S f+COSy < J5.

Pewenue:

Paccmotpum Tpu BekTopa a(cosa;sina); b(cos g;sin B); c(cosy;siny).
OTMeTI/IM, 4TO JJIMHBI 9TUX BCKTOPOB PABHLI I10 1.

Torna

‘5+5+E‘ :\/(cosw+cos,3+003y/)2 +(sina +sin g +siny)’ 2\/(<30305+cosﬂ+cos;/)2 +4
C npyroii CTOpOHBI \5+6+E\ < ‘é‘+‘5‘+‘6‘ =3.

Torna

\/(cosa+cos/3+003y)2 +4<3
(cosw+cos,8+cos;/)2 <9-4=5

oS +cos B+cos y < /5

Uto u TpeboBaIOCH JOKA3ATh.

3aoaua 3.

U3BectHO, uto @° +b” =1 u ¢®+d” =1. Jlokaxwure, uto ac+bd <1.

Pewenue:

Paccmorpum okpyskHocTs ¢ nentpom B O(0;0) u paxuycom 1. Ypasaenue

stoii okpyxaocTH X” +Yy” =1. Paccmorpum touku M (a;b) u K(c;d). Ux

KOOPJHMHATHI yIOBIETBOPSIIOT YPABHEHUIO OKPY>KHOCTH, 3HAUYNUT OHM JIEKAT

Ha okpyHocTH. Paccmotpum Bextopa OM (a;b) n OK (¢;d). Onu 06a eummumbie.

PaccmoTpuM ckasipHOe MPOU3BEACHHE ITHX BEKTOPOB OM -OK = ac +bd . Ormernm, uto
WWS‘CWHCW‘ =1, Torma ac+bd <1



3aoaua 4.

[Tpo mATh NOJOKHUTEIBHBIX YHCENl U3BECTHO, YTO €CIIH U3 CyMMBI JIIOOBIX TPEX U3 HUX BBIUECTh
CYMMY JIBYX OCTaBILUXCS, TO Pa3HOCTh OyZeT NOJI0KHUTEIbHOM. Jl0Ka3aTk, YTO MPOU3BEICHUE
BCEX JECCATH TAKUX PA3HOCTEMN HE NPEBOCXOAUT KBAAPaTa IPOU3BEIACHUS TaHHbIX IISTH YHACEIL.

Pewenue:

Ilycts a,,a,,8,,a,,a,— JaHHbIe yKcia. Torna pa3o0beM NPOU3BEIEHUE JECITU TaKUX Pa3HOCTEH

Ha Mapbl U BOCHOJIb3yeMcs (OPMYJIOi pa3HOCTH KBaIpaTOB:

(a,+a,+a,—a,—a;)(-a,+a,-a,+a,+a;)=
2_(""1L+a'3_a4_a5)2 Sa22

(a,+a,—a,+a,—a;)(-a,—a,+a,+a,+a;) =
2—(a1+a2—a3—a5)2 <a,’

(a,—a,+a,+a,—a;)(a, +a a3 a,+ag)=
=a’—(a,-a,-a,+a

5) <
(-a,+a,+a,+a,—a;)(a,—a,+a,—a, +a; ) =
=a’—(a,-a,-a,+a) <a;

(

) <

(-a,+a,+a,-a,+a;)(a,—a,—a,+a,+a;) =

2 2

=a,—(a,—a,-a,+3,) <a

HepeMHO)KI/IB OTHU HCPABCHCTBA, ITIOJIyYUM Tpe6yeMoe.

3aoaua 5. Halinute Hanbomblee 3HaueHUE 00beMa TPEyTroabHONW MUPaMUIbL, Y KOTOPOI

MIPOTHUBOIIOJIOKHBIE peOpa paBHBI, a CyMMa JIJIMH BCEX CTOPOH 362 .
Pewenue:

‘1 €, Ecnu npoBecTu uepe3 KaxxJoe pedpo MupaMuabl
IUIOCKOCTB, MAPAJJIENbHYIO IPOTUBOJIEKAILEMY
pelpy, TO MOIyYUTCs TPU Naphl IVIOCKOCTEH, MPH
nepeceyeHNH KOTOPBIX 00pa3yeTcs napasuienenune],
Ha3bIBAEMBIN ONMUCaHHBIM. Tak KaK MPOTHUBOJIEKAIIIE
peOpa paBHBI, TO B KaXJI0M IpaHU TUaroHaIu paBHbI
MEXy COOOH, T.€. FpaHu — MPSAMOYTOJIbHUKH, &
3HAYUT 3TOT NapajljiesIenuIe NPIMOYTOJIbHBIM.

[TycTh pebpa omucaHHOTO Mapauienenumneaa a,b,c,

Toraa ero oobem pasen V =a-b-c. Oobem
MUPAMUJIBI COCTABIISIET TPETHIO YaCTh 00bEMa ITOTO

a-b-c
napannenenunez[a, T.C. Vnupamtt)bl - 3 '




Tak kak X° —2xy+y> >0, X*+y*>2xy n % > 3/xyz (1O HEPABEHCTBY O CPEIHHMX,

PaBCHCTBO JOCTHUIACTCA IIPHU X =Y =1 ), TO cA€JaTh OLUCHKY IJIs1 CYMMBI JJIMH CTOPOH
nmupamMuibl.

182 =/a? +b? +/b2 + ¢ ++/c2 +a? > /2ab +~/2bc ++/2ca >
2 '\/53%/\/%\/&'\/6 = '\/5'33‘4 abc =3\/§.\3, 3\/nupa,wuabt

Torma
'\3’ 3Vnu aAMuobl < @
P 3 \/E
63
nupamuosl < ? = 72

PaBencTBO BO3HHMKAET IIpH a = b=c



