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8.9. OTieT : HeT, e CYUIeCTRYIOT. |

HIPeAUTON0KHM, 4TO TakHe udcaa cyulecTByoT. Tora JIeTKO BHIOTL, YTO NHCAO § AOJKIO
OBLITH HCUCTHDLIM, H 110ITOMY NOCJEAHSS 1tHdPa B JIECHTHUHOR 3aNHCH HHCI u;’ OyieT ;}amm
0. Otcrona caepyet, uto nocsespss idpa B AeCHTHUNONH 3alMcH ukeaa 278 = 2011 + 5,
Oysier pasia b (BHE 3aBHCHMOCTH OT TOTFO SBJAHETCH JIH YHCIHO ¥ 1TOJOKHTENALHDIM HIlH oTpmm-
TestbHbiM ). CaenoBaTenbio, 1oceAnss LHhPa B ACCATHUHON 33UHCH YHCHa 2 JLONMHE DbITh
K 3, nin 8. OHAKO JIeFKO (IPOBEPHTD, UTO KBAJAPATL YHCEJ HE MOTYT OKAHUHBATLCS Hi HA 3,
i Ha 8. Takiim 06pa30M, LLELIX YHCeN, YIOBACTBOPSIOLIMX YCIOBHIO 3a1aUH, He CYIECTRYeT.

8.6. Tak Kak MaHHbie YKHCAA NOJOMKHUTENbHBIE, TO H3 YCAOBHH HMEEeM
ab 2 ca+yb > ab+yb, wiw ab = (r + y)b.

Coxpawasina b > 0, nonyuaeMm a 2 x + y, uto H TPeHOBANOCH.

8.7. Orser: 8 cMm.,
[lo ycnosuio tpeyronbtuk A/CB pasHoGeapenublt, Tak kak CN = CB. [lostomy
C LOMEK = ZCBK. Otmetum Ha cTopore AR Touky N
tak, utobbl BN = MK (= AN). Torna AN = MD. Jla-
nee, A KAC = ANBC no AByM CTOPORaM H YIiy MeaLy
HuMH. Torpa, s vactHoct, CK = CN . u

LANC =/ZNRC =180° — (0.5 CAK + 90°) =
A ALK N B =90 -0.5ZCAK.

Torna 8 Tpeyrosbinke ACN HaxoinMm

LACN =180° — LANC — LCAKN = 180° - (90° = 0.5L CAN) — Z CAK =
= 00" - 0.5£4CAK = LANC.

CaienosaTedbHo, Tpeyrojibiik ACN pasnobenpennniii, w torsta AC' = AN = MDB = S

8.8. OteeT: 5 nnodea v 2 04Kka, COOTBETCTBEHNO.

[Hokaxem, 4To No6GeinTess TYPHHPA 0epKai e Menee 5 1o6eL TTpeanonoxim, uta s1o
He Tak, T. e. y nobejitens He Oodiee 4 nodea. Toria, Tak Kak OH (KaK H Kad bl yHACTHIK)
Chirpas 9 naptui, 1o natbpas ne 6onee 4 -1+ 30,5 = 6.5 oukoB. Tora ynacTHHK. 3ansrimis
BTOpOe MeCTo, HaOpan He Godsee b6 oukos, TpeThe MecTo — e OnJiee DD M T. L, HAKOHCIL. avi-
calaep — He bodiee 6.5 — 90,5 = 2 ouka. Toraa Bce copTCMeHbl BMeCTe Habpadii (e folee
D.O+0+5HD+ ..+ 2 =42.) 0uKkoB.

(:hako, Tak Kak KaxKibili U3 10 yUaCcTHHKOB ChHIrpas ¢ KaXabiM OIHY HapTHIO, TO KaA 11

CHITPAT 3 NAPTIHL 1, 3HBUHT, 061ILEe UHCI0 NTAPTHIT (YUHTHIBAS, UTO B KaAAON HAPTHH VHACT-

-9 |
BOBHIO POBHO JIBA CHOPTCMCHHA) PaBHO 5 5. B KamNOH rapTHe 11pi ohom ce e -

JAC YUHACTHHRHE HA JIBOHX toavuatoT | ouko. Tloytomy nbiiee 4incao oukon, HahPaHHbLIX #Cees
VUACTHHKAMHE BO BCeX NapThsx, Takxe pasto 4. Hoavuaem nipotnsopeune.



BHINTPAUHLEX DAPTHH Y 1TOOCAUTEINS TAKOTO Typlivpa ObiTh Moo,

HTvak, nobepmrent, sunrpan te meitee D naprtii. Caepytonas Tabanig nokasniBacr, yro O

— —

1l2]3]4]5]6]7]8[9]10T %

| X I l l I

o 1 | x 1 [ 6.5
3 X l b
4 1T x 1 5.5
5 - X ) 5
6 U Q % 4
700 x 35
801010 x 3
L0101 0]0 X 29
offofofololo < || 2

Takum 06pa3oMm, HaHMelbIllee BO3MOKHOE YHCHO BLIHIPAHHBLIX NaPTHA Y NOBEAUTENsI TYPHH-
pa pasno o. [Hpupeiennas tabadia nokassisaet, aytcansep Mor nabpath 2 ouka. Tokaxkem,
UTO 3TO Y Hero HanbGoAblllee BO3MOKHOE HYHCA0 OUKOB. JIeACTBUTENILHO, ecsiH Obl oH Habpas
He MeHEE 2,0 0UKd, TO YYaCTHHK, 3aHBUIMA NTpejiloc/ielHee MeCTO HMell Bbl He MeHee 3 0HKOB,
TPETHH C KOHIEA — He MeHee 3,0 0UKa K T. JL., HaKOHelL, nobeauTenn ~— e menee 2,5+9-0.0 = 7
oukoB. Toria y Bcex yuaCTHHKOB TypHHpa BMecTe Ob110 Obl He MeHee 2,5+ 3 +3, 5+ ...+ 7 =
7.5 oukoB. Ho 370 HCBO3MOXKHO, NOCKOALKY, KAK Mbi 3HaeM, 06l11e UHCI0 OYKOB, HAOPAHHbBIX
BCEMI YUACTHHKAMH, DABHO 40,

l,A

9.5. 3aMeTHM, uTO

I

0 = 2°

4eCHH M HEeUYETHO, T. €.
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9.6. llepsoe pewerne. FTpiuMenus K 1PABOR HaCTH JIAHHOTO 10 YCJIOBHIO HCPABEHCTRA
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3NIpeACTaBaeHHil (*) BbiTeKAIOT NPe/ICTABAEHHA YyHcen 2™ -0 B BUAE CyMMbI TPEX KBAJAPATOR
DI OOOM HaTypaabioM 1. [lelcTBUTeNbHO, ecaid m u4éTHo, T.e. m = 2k, rie k € N, ToB
CHAY EPBOIO PABEHCTBA B (%) noJiyyaem:

2k—1, riie k € N, To BCHAY BTOPOro paBeHCTBA B (*) N0JIyNaeM:

(1)

HCPABEHCTBO MEALY CPEAHHM dPHPMETHUECKHM H CPEIHHM TEOMETPHUECKHM JIBYX NOJOAH -
TCALIBIX HHeed { HepasedeTso Kotm ), noayuns
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OTKY/LA, COKpalllast Ha V ab 1 BO3BO/s HOCJE 3TOTO [OJYUYHBLIEECH HEPABEHCTBO B KBALPAT,
Hoayuaem tpebyemoe HepaBeweTso ab = day.

Bmopoe peuieHie. 3ameTHM CHauadia, 4To ec/i

ab 2z xa + yb (%)
W, b, ., y — HOJOKHTE/bHbie uucia, To x < b. B camom pene, ecan x 2 b, 70 za + yb =
o b ‘
> ab + yb > ab, uto nporuBopeunt {*}. Tak kak 0 < & < b, 70 & = Pt rne A > 1. lTorna
: »
=1 . k— 1 ah A — 1
Y < . JefCTBUTeNLHO, ecan iy > a, ToO xva + yb > | ab = ab. uto
h Kk k k
b ke —1
poTHBopeunT (x). HMrak, = = . H Yy < 7 a, rie kK > 1.
. k— 1 ko,
[losromy 2y < ——ab, 1. e. ab =2 A IHJTHK Kax 11pH BCex k > | BepHo Hepasett-
]2 -
CTBO - > 4 (NOCKOJIbKY 3TO HEPABEHCTBO OYEBH/HO PABHOCHJILHO BEPHOMY HEPABEHCTBY

(k —2)*> 2 0), 1o aub > Lry, uTo 4 TpeHOBANOCH AOKA3ETh.

Tpemoe pewerue. [TounedHo pa3nenys HEPABEHCTBO ra + yb < ab HA b W lepenecs

(l
[ePBOES CJlaraemMoe M3 JIEBOH HACTH B [1PABYIO, MTOJYYHM ¥y < e + a. Torna, Tak Kax no

yeiosHio x> (0, y > 0, umeem

dry < 4z (-—%I—l—ﬂ) :mﬁl%I(Imb)- (*)

[Tockoabky —a(x — b) — KBaapaTHLIH TpéxuaeH, KOpHHU KoToporo () 1 b, a Ko3DduHUKHEHT npu
ero CTApLLUEM UJjieHe OTpHUATeNeH, TO MAKCHMYM 3TOM0 KB3JPAaTHOTO TPEXWJIeHa JI0CTHraeTcs

b b (b b?
PU T = 5 Hpasen —o - | 5~ b | = — - [ToyTOMy, TPOAOJIKAS HEPABEHCTBO (*). 1oJiyuaem

.I'J

(1
dry € 4 e ab, uTo ¥ TpebdoBasioch AOKA3ATh.

9.7. Otset: 36°.
[Tycts K — cepennna ctopousl AC. Tak xak M W L — cepeauubl ctopon, 170 ML

C — cpeansin Auuus TpeyronbHuka ABC, w ML || AC, ML =
0.5AC = AK. Tlosromy ZNLM = ZCNL (xak pHyTpeHHHe
HakpecTiexaue yrib) U L MLB = £ ACL (KaK 0JIHOCTOPOH-

Hue yraibl). Kpome Toro, Tak kak LK — cpeanas auuus, 710 LI =
0,548, nostomy NK = 0,5AC — NA = ML - NA = AM =
0,5AB = LK. CauepoBatensto, TpeyrodibHik NV ICL paHoOeapeH-
ublid 4 Z IWN L = / KLN. 3amerum, uto tpeyroabviink N L' tak-
we pagHobeapentbiil, nockoabky NL = ML = 0,540 = 0,580 =
LC. 3nauwr LCNL =/ KCL = L ACB.

Takum o6pazom, £ BLM = ZMLN = ZNILIKN = £ ACB. Ho
JABC + 3/ ACD = /Z ABC + £ BLIK = 1807 (1ax xak LI |
Ay 180° = L ACB + ZABC + / BAC = £ ACB + 2 ABC. Hekntouast i3 jBYX
pasencts £ ABC + 34 ACB = 180° w L ACD + 2Z ABC = 1807 yroa A[BC Haxo1mm
O ACTE = 180°. otkyna ZNLAM = 2 ACDE = 306°.

9.8. OTer :9

[TveTh 8 TYPHHPE YUACTBOBAAO 1 LIAXMATHCTOB. TaK KaK KAzl ChIfPAJ € KaAULbIM, TO
KAAGILIT H3 1 LAXMATHCTOB Chirpaa i — 1 HapTHA H, 3HAUHT, 0011ee YHCAO HApTHH ([YUHTbE-
nin - 1)

Bas, HTO B KAXKLOH 1APTHH Y4aCTBOBANO DOBHO JIBA CIIOPTCMEHA ) PABHO S B Ka4101
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L
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HApTHH PH JHOOOM e HCXOAC YUYACTHHKH HA ABOUX NodyuadioT | ouko. [osromy obuiee une-

3 nin — 1) .
A0 OUMKOGH, HAOPAHHLIX BCEMH YYACTHHKAMH BO BCCX HaPTHHRX TAKHKE PDABHO ) - Tak kak

RCC YHACTHIKH HAOPAJIK Pa3ibie YHCAa OUKOB, H 1HOCHEHHA (3aHSIBIIHA (I0CARJLHLE MECTO ) HA-

OPadl 2 OuKa, TO fipeuIocheinil Habpas He Meree 2.5 0uKa, HPEUIPEANONEINIT — HEe MeHEee
n — I

3 ONKOB H T, L, HaKohet, nepsbifi (1106endTent ) — He meHee 2 4 - CaepoBatensho,

v

i(n — 1)
9

n— 1 ,
;2+2,5+3+...+(‘2=“9-)- (1)

BLitHe/inmM cyMMy B npasoi 4aCcTH lAHHOro HepasencTna. Mimeem:

| , n - 1 1
2H 2043+ A (24 ) =5 (S0 L M- 1)) =
1 44+ @B+n) (T+nn
= 5 5 n= 7
[ HosTomy HepanencTso (1) panHOCHABLHO
nin — 1) T+ nn 7T+ n , |
— ;E:( ) < n—12 S n-—-2>27+n & o n =20

) | ')

FlTak, B TypHHpe yyacTBoBasio He MeHee 9 tnaxmaructon. C Apyroit CTOPoHbI caeiytonlas Ta6-
JNEHA (C PE3YALTATAMH HIP, B KOTOPOIT TOuKa o3HauaeT (), D ouKa) noKa3biBAET, UTO CYUICCTRYET

TYPHHD, B KOTOPOM YHACTBOBAN0 DOBHO 9 yenloBeK W KOTOPbIA YOBJIETBOPAET BCEM YCJIOBHSIM
3AJ1AYH.
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10 knacce

10.5. OTreT : BCce HeuéTHble HATYpaabHble 1.
[lyeTn
‘ ~ 2 2 2 \
2T =a"+b+e¢°, e a,b.c € N. (1)
TaK Kak yncdo B J1eBO# YaCTH 3TOrO PABEHCTRA YETHO, TO UETIBIM JIOJAHO OLITH H UHCIO B

CIO HPABOIT HACTH. DTO BOZMOXKHO TOJALKO B JIBVY cayuasx: subo 1) cpenn yicen a. b o 1B
HCHETHEIX W OILHO HETHO, A100 2) BCe TP uncaa a, b, ¢ uéTble.

[Hokames, uto B cayuae 1) paserctBo (1) BO3MokHO Tosibko npu e = 1. Tyetn, Hes
HAPYILCHHS OOHHOCTH, UHCAd « K H HeY8THbLI, a Y¥Can ¢ weéTno, T e a = 2h — 1, = 21 — 1
e = 2 KIS HEKOTOPLIX HATypaabiuix K. § e Torna pasenctso (1) HPHHIMGCT Biti

- 2 3 2 : ‘
e | S AR SEEE S TR RS (2)



DTO PABCHCTBO, €CIH 1 = 2, HeBO3MOXKHO, [TOCKOJALKY TOTJIA €10 JIesast YacTh JLeJHTCS i)
4, a npasasi Het. Eca ke in = 1, To pasenctso (2) BhlilosinseTcs, Harpumep, npw A = 2.
l=n=1,Teupna=3 b=1 c=2.

PacemoTpum cuiyyain 2). Tlyeth 29 — nanGodaninas creriens ABOHKH, HA KOTOPYIO A€NITCH
Kaxgjloe 3 yuces a, b w e, v.e. a= 2%, b= 2%, u = 291, Tie cpean yneest ay, b
XOTs1 Obl 0110 Heu€Tho. Torna paseHceTBo (1) HpHHIMaeT BuiL

P

2T = 0 4 0+ 2 (3)

Leaw m — 2¢g = 2, 7o, [TOCKOJIbKY CpefH yHcedl «y, by, ¢p XOTS Obl OAHO HEYETHOE, 2 TOI
HENCTHBIX CPEAM HHX POBHO J(BA, TAKOE XKE DACCYRICHHE, KAK H BLILIC, TOKA3LIBIET. UTO -
BEHCTBO (3) HeBo3moKHO. [103TOMY PaBencTBO (3) MOKET BLITONHATHCS TOALKO JIHBO IpH
mo—2q =0, 3mGo npu m - 2¢ = 1. Ecam m — 2¢ = 0, T0 PABEHCTRO (3} HpHUIHMacT B
7= ai +bf + ¢, nnpocToit HepeBop NoKA3LIBAET, YTO OHO HEBOIMOKHO ECam 111 - 20 = 1. 10
pasencTso (3) npuiumaet B 14 = af + b7 + ¢%. 1 ero petienus Haiiennl Bhille: HarpiMen.
1y = 3. ht — 2, Cy — L.

lakum oGpasom, npeactassienne (1) MMeeT MECTO TOJbKO [TPH HEYCTHBIX 112,

10.6. llepsoe pewernue. Pasienvs riociieioBatesbio 06e uacTi AaHHORO 110 YCAOBHK) HEePa -
BEHCTBA ab 2 xa + yb Ha a W Ha b, N0AYHHM COOTBETCTBEHIO HEPABEHCTHa

) a
bzr4+y—- W aza-+u.
( b
CJAI0KHB HX [1OUNEHHO, TPHAEM K HEPABEHCTBY
a b
a+b>2r+y+ 1:(—4-;1}“ * {*)
) a

[Ipimenns K cnaraembiM B CKOGKAx B NPaBoM YacTH HepaBeHCTBa (#) HEPABEHCTBO MEXK Ly

CPCAHHM APHOMETHUECKHM H CPEAHHM FEOMETPHUECKHM JIBYX 110 OXHTEABHBIX YUC e (Hepa-
BEHCTBO Kouwin ), noJsiyuum

a I, a b
€L — *—_,22\/1‘-- - =2/ 1.
y b Ty a b s a Y
[TosTomy, NPOAOJIKAS HEPABEHCTBO (*), NPUXOJHM K HEePaBeHCTBY

a+b23‘+y+2\/$y:(ﬁ+\/§)2q

OTKYNa, U3BAEKASH KBAAPaTHbIH KOPEHb H3 06enx ero yacTeit, iojyuaem Va +b > /a + /7.
UTO H TPeOOBANOCH JIOKA3aTh.

Bmopoe pewteHue. 3aMeTum cHAUANA, YTO eCaH

ab 2 ra + yb (1)
Hoa. b x, y — NOSOMHTENbHBLIC YyHChAa, TO o < h. B camoM jlene. ecny - 2 b, 10 xa +yh >
2z ab + yb > ab, uto nporusopeunt (1). Tak kak 0 < 1 < b, To 1 = % ne A > 1.0 Tor
A — 1 b — 1 ab b= ]
(/IR T LlefeTsuTenbio, ecan y > T . TO xa + yb > 7 + o ab = b, ur0
' h k-1

poTHopednT (1}, HMrak, @ = Ly < @ rae h> 1

- l k—1
Tostomy v'r+ 7 < —=Vh+ \/ |
H, Vo S I

DYEMOTO HEPARCIICTBA AOCTATOMHO JLKA3ATH, UTO

1 - S —
—-= D+ \/ (1 < \/U + 0, (2]

‘vf L

V. Cheiosatenbho, [ A0KaaTeaLeTsa 1he-

| —

~T



cean A= L Hownenno ymiomus vepasencetso (2) Ha vV A W Bosseas 06e yacti NOJYHCH -
HOTO HEPABCHUTBA B KBAADAT, HOCJIE OUCBHAHLIX 11PE00pasoBatini NoaydHm pashocHinioe (2)
Hepapenctso 2v/ (h - Liab < a v (K~ 1), KOTOPOC OHEBHAHO BEPHO, ITOCKOJIDLKY SHIHSCTCSI

HEPABCHUTHBOM MY CPCJHTHM &l[llfi(‘bMETHlIECHHM H CPDECJIHHM FCOMCTPHYCCKHM JABYX HOJOACH -
TEHLEBIN YHCC,

H0.7. Ormerum na cropote ADB touky D Tak, yrobut AD = AA, B CHILY JLAHHOIO B

¢ YCJHOBHH pasencTsa nosyuum, uro B = 33, Torna mpe-

yroneHuk DAAy v DB, pasnoGeaperiinie. Coennmum

| roukn A w B croukont [, Al w Bl = 6uccektphci n

0 \ PashoOBEPCHHbBIX TREYFOJbHHKaX, nostomy Al w I3 sinisu-

\ OTCS TAKAKE CEPEJIRHHBIMU TTEPICTIHKYSSIPAMH K OTPCIKAM

Avl) w 13D coorBerctrenno. Touka 1) Kak touka nepece-

HCHHSE ITHX HEPNEHIRKYAAPOB, ABASHOTCH HOITOMY (ICHTPOM

OFTHCAHEON OKPYXKHOCTH Tpeyrodibiuka A, 13,13, B uactho-

CTH, TOYKA [ JIOKHT M HA CePCILHHHOM [EPHEeHIHKYIspe K

oTpesky A ). Ho touka O Takke Jiexur ha cepesin-

HOM HEPHEHAHKYJISIPE K 3TOMY OTPE3KY KAK HCHTP ONHCaH-

HOH OKPYRHOCTH Tpeyroabhitka A, 3. Tlostomy npsmast 7O u ecTt cepe/HHbIT nepHe-
kydisip orpeska A 3y Tem camnim O L A B,

{O.8. Orper: 5 nober

[ycrs B Typhnpe yuacTBosano n 1naxmatuctos. Ecav nocaentuil (ayteafinep) natpan 2.5
OUKd, TO NIPEJIIOCAEHHH — He MeHee 3 OUKOB, [Ipe/NpeinocAeAHHIl — e MeHee 3,0 UK U T,
L, HaKoHetl, nooenurent Typtupa — re medee 2,540, 5(n—1) = 240, 5n. C apyroit ctopoiibl,
eCHIH IODEANTENL BBIMIPAd § NapTHil 4 ¢ TIAPTHH CBEJI BHUUBLIO, TO OH HaGpaJt s + 0, 5t oukos.
Hostomy 2 4+ 0,50 € « + 0.5¢. Ho Tak Kak nobeantesin (Kak U KaXKAbl1 yuacTHHK TYpHHPA)
chirpan n—1 naptiio, o t < (n—1)—s.[lostomy 24 0,5m < s+0,5(n— 1 —s). ¥Yapoluas
HOJIYHEHHO HEPABEHCTBO, HAXOAHM:

24+ 0,m<0,5s4+0.m—0,0 & 2<055—05 & 5205

Fltak, noGeintesn TypHHpa Botrpan He menee 5 naptui. [Tokaxem, 4To TYPHHD, YAOBAETBO-
PAIOHIHN YCAOBILIO 32J1a4H, B KOTOPOM tofefiHTesb BLIMIPaS POBHO D napTiil, cylnecrsyet. s
STOTO OHEHHM HIPEJIBAPHTENILHO YHCIIO YHACTHHKOB TYPHHPA.
13 Bl PUBCACHHKLIX PACCYMACHHIT CAigjlyeT, YTO BCe yUaCTHHKAMH TYPHHPA BMeCTe Ha-
4,9+ 0,5n

2
KAK KGAJILIH ChITPAJT ¢ KAKALIM, TO KOKILIA U3 7 LHAXMATHCTOB Chirpad n — I napTuit 1, 3na-

YHT, 001HEee HHCHO HAPTHIT (YUHTLIBAS, UTO B KAXA0W NAPTHH YHACTBOBAJO POBHO JIBA CHOPTC -

Opadm e menbtite 2,0 #3435+ ..+ (240, 5n) =

- 7L OUKOB. 3 TO JKC BPCMSI, TaK

nin — 1) )
MCHT ) DABHO T [ KaAaaA00 HapTHH 1PH JIOOOM €€ HCXOAL YHACTHHKH HA JIBOHX HOJ1Y-
daiet T ouko. TToytoMy ofiniee yucio oukos, HabpaHiblX BCEMH YUACTHHKAMM BO BCCX [HAPTHSIX
n(n — 1) 4,0 4+ 0L On _on{n = 1)
THRAC PABHO —— 13 pesyJibTaTe 1oJydaeM HepaReHcTRO — 5 ,

—

YHPOLLAST KOTOpoe HaxoaiM 4,5+ 0.0 <n—1 < n > 11.

feneps nerko noctpouts HyARHbIa npumep. Tlyeth B Typiupe yuactrosaao 11 cnopreme-
HOB PAsodbem Hx Ha TPH FPYNILE{D 4eA0BeK B repBoi rpyine, | — 8o s8Topoit 4 H — i Tpe-
Toe) o O0ostauny conTreTeTseting: Ay Ay Ay, Ay, A, B, O, C, Cy, O (. Vxa-
AEM TOALKO Pe3YALTATHRHLIE TTAPTHH, T. €. TC, KOTOPBIC 3aKOHUYUIANCH 11e Biubio. [Tyern A,
BLIHTPAS Y BCCX U3 TpeTred rpynnnl, 1oy O, Oy, Cy, Oy, O Jladtee, nyets A soinn-

paay O, Oy Oy, Csoanopresen cdy sonupan y Cy o O, Cy ) criopTesmen Ay Bohiirpan y
(o Ol scnoprestent AL suilrpan toabko y (. Criioptemen [3 csed Bee FAPTHH Bitgubio. 3ce

S



HEYKAIAHHLIC HADTHH TAKXKE 3aKOHUHIHUCEL BHUULIO. BuauMm, uto A, — noGejnrel, v sui-
past O naprrit. Bee ctioptemenst w3 rpynn A nadpaans PA3HOE HHCJIIO OUKOR (Y HHX pasioe
HHCAI0 RODEA H HeT HHopaxXetuit), Bodbiitee, yeMm criopremen B . Y ClOpTeMeHos i3 rpy iy C

TAKIKE PAZHOE YHCIO OUKOB {Y HHX PA3HOC UHCO 1OPAKeHHH W 11eT 1106el), Melbilee, YeMm y
cnopremera 3. Tax-uro, Bce yeioBHS BLIHOAHSIOTCSI.

I | knace

1 1.5. OTBET ! HeT, He CYLIeCTRYIOT.

3AMETHM, YTO NP JIeICHAN Ha O TPeThell cTeneny J0H0oro Leaoro YHeAd 0CTaTKAM MOIYT
OhiTh ToJIbKO wresta O, | u 8. CaejoBatensio, 1o moayaio 9 ubeno 203 CPABHHMO € OJIHHM
3 ureest 0,2, =20 a wueno y’ — ¢ ojHum u3 ynees 0, 1, —1. [Tosromy cymma 207 4 4
CPABHUMA € OJIHHM M3 ukces (), 1, —1,2. 3, l —2 —1, —=3. 710 03navaer, uto cymma 2t ¢y
CPaBHAMA N0 MOJYJIO I ¢ 0jtium m3 yucen 0,1,2,3,6,8, B To Bpemsi Kak 2011 = 4 4 {mod ).

3AKINOUAEM, UTO HH NIPH KAKUX NEJBIX &' H Y PABEHCTBO, YKA3aHHOC B YCHOBHH HE BhITOJIHY -
CTCH.

11.6. Ormetum na 6uccexkrpuce BL touku F' uw D tak, utodnl CF = LD = CN. Torua
C K B Cuay paBeHctsa W3 yeaosua FL = CD = (CK. Tlo
BbIOODY TUX TOYEK 3aKJtouaeM, uto Tpeyroasinkn NCF
W DCIC pasHocTopoHHHe, Tak Kak Z NCF = 60°
CN =CF, a /DCK =60°uw CD = CK. Otciong
cneayet, uto L NFL = ZLDK = 180° - 60° = 120°
Crasio Ooith, Tpu tpeyroabuuka: NCK, NFL, LDK
PABHbI N0 ABYM CTGPOHAM H yray Mexiy Himu. Cihenosa-
TenbHo, NN = NL = LK, e tpeyroasuuk K LN neldcTBHTEALHO PaBHOCTOPOHHHIL,

1'1.7. llepsoe pewenue. IocaenopatensHo pasnenus 06e YaCTH JAHHOO 110 YCAOBHIO HEPI -
BEHCTBA abc = ka +nb+ mc na a, Ha b W Ha ¢, NONYYHM COOTBETCTBEHHO HEPAREHCTRA

b C C 0 h
be 2 k+n-+m—, A + n+m- 4 ab>2hk~-+n-+m
(1 Qa H b C C

[Tounernno cnioXXuB 9TH Tpy HepapeHcTBa H NneperpynnupoBaB WiekHb! B IPAaBOH YaCTH MTOJIYUHR -
HICTOCH HePpABEHCTRBA, ITPUNEM K HEPABEHCTRY

( C C b b |
ab+bc+aczhk+n+m+ (k— +m—) + [ m - +n— s {24t ()

(: a b a b

[Iprumetnn K kaxiofi nape caaraembix B CKOOKAX B HPABOit UACTH HePAREHCTBA {*) HepaBeH -
CTBO MEKJLY CPE/IHUM APHEMETHUECKHM H CPC/IHUM FEOMETPHUECKHM JIBYX NOAOMHTCBIILIN Ul -
ceJt (hepasencTro Koui), nosyuim

(1 ¢ (l C (- /; b pa—
kK—4+m-— 2= ‘2\/“ —m—==2Vkn., m-+n-22m- -n- =2mn
(1

¢ ¢ (! 3 - y ¥ '

H

b ' —-

n-—+A-- > D ”*. - ---)1, ok
\/

HosTomy, npojiosmKas HepaBeHCTBO (*). NPHXOAHM K HEPAREHCTRY

. . Sy . AR
(b = hevae Z k4 e 2V he v 20 mn

B — L -
+ 2V nk = (\/;}'Jr Vo by m) _ (:w)



AR H3BCCTHO, JLISE OOBIX YHCC] a, b, ¢ Bepho nepasenctso {(a - b + ¢)* 2 3{ab + be +oac)
(ACHCTBUTEJILHO, 3TO HEPABEHCTBO PABHOCHABLIO HepaBencTBy «” + 0° + ¢ = ab 4 be + ac, a

(1> + b I D+t 4?2 S b+ be )
: | ; + , 2 (0 + 00t e ).
2 2 2

13 9TOT0 HepaBencTBa 1 HepaBeHcTRa (**) BhiTeKaeT HEPABCHCTBO

.
HOCJICAHRE HEPABEHCTBO Bepho: a” + b + ¢ =

2
L]
H

(f1+b+c:)2;3(ﬁ+ﬁ+ \/r_n)

HSBICKASH KBAJPATHBIM KOPCHB 13 06EHX HaCTeil KOTOPOro, nosyuaem TPCOHYEMOC HEPABCHCTBO.
Briopoe pewerue. 3aMeTHM cHavana, uTo ecim

abe 2 ka + nb + me (1)

Hoa. hooeo Doy e — NONOKHTCAbHbIE uncaa, To & < be. B camom neae, ecsd k 2= be, To

ha tubtme z abe+nb+me > abe, uTo npoTHBOpeUHT (1). Takkak O < k < be, 1o kb = e
e A > Lo Toria w3 (1) noayuaem
A ; : abe 2 nb + mc. (2)
[lokaxem, yto n < HC(A/C 2 . B camom nene, ecain n > HC(/\/\“ ) . TO
nbh+ me > (A= 1) abc + mc > (A ; D ahe,
4TO npoTHBopeuut (2). Tak Kak 0 < n < M(AA— H , TO 1 = ac(/\): 2 * i— rne 0> 1. Toraa

WA — 1 t — ] ab{A — 1 — 1
a . - IleficTBHTEIbHO, €Cal M > — ( ) H
A It A 7

m <

, TO

abc(A—1) 1  abe(A—1) u—1 A

no + me > - (ahe.
A 1 A 7
4TO nporusopeunt (2). Hrak,
[ !_Jf_ - ac(A — 1) 1 Fom < ab(A — 1) ju— l‘
A A ! A /1

[ToyTomy

— . — ] ac(A—1) 1 ab(A — 1) jo— 1 ‘
VEh+rVn+rvm<vVibe — 4 \/ ' + \/ ~ . (3)
vV A A AL A 1

logarkem HpeanapuTesbHo CACAYIOUIee HEPABEHCTRO. ecan { > L 1 o > 0. i > U, T0

o -1
Vg 7 % \/E\;' —— < Vi +y. (4}

AefieTBITeab o, HHoUAeHHO YyMHOKHB HepaseneTso (1) Ha V1 i Bo3Beas (0 1aCTH OB YU H -
HOPOHEPABCHUTRA B KBAAPAT, 1OCHC OYEBHHLIX HPeoOPAZOBAHHIT HOMYUHM paBHOCHIbLHOEe (<)

Hepasenctso 24/ (0= Dy < {0 = e - 4. KoTopoe ouesnano sepHo, TOCKOALKY SIRJSICTCH

&



HEDABEHCTBOM MEALY CPECAHHM EiPHq)METH‘IEECHHM H CPCIHHM FEOMETDHYUCCKHM JABY X 100 AH -
TEJALHBIX HHCeA.

Ornerinm csepxy npanyio qacth Hepasenctsa (3) (1PH MOMOILH AGKA3aHHOTO HePaBCHCTRA
(4). Flpumensin K AByM 110CACHHM CaaraeMbiM 11Pakoil 4aCTH (3) nepasencTso (4), noayuaem

/u(;()\-—l)‘ L \/ﬂib(/\*l) \/;f -1 - \/u,r-(;\hl) | ub(.f\-:l) B
V7 VI A o P U

[y
— \/;u’_: - oalb \/( X U.

, | 1 T
SHAUNT, Npasas vacTh nepanereTsa (3) ne npesocxoaut V be - - Ve Faby - -

7

OLeHUBAY NOCJIE/IHEe BLIPDAKEH He [IPH NOMOILLH HepaseHeTBa (1), 1agyuaem, uto NPABaAs NACT
HepaseHeTsa (3) He Goavuie Vab + ac + be. Ho. 8 cBoio ouepeil, vV 3v ab + ac < he <

‘H“\-\._

S @+ b4 ¢, KaK JIerKO yOeAHTLCS, CCIIH BO3BECTH 06€ YACTH 3TOFG HCPABCHCTBA 1B KBajpar,
Hrax, v 3 (v’ k4 1+ \/ﬁ?) < a4+ 0+ ¢, uto W TPpeboBaNOCH JIOKA3ATE.

1 1.8. Oter: 2k nobej

| lycTh B TypHHDE yuacTBOBANO 1 taxMaTHCTOB. Eciu nocsenti (ayTcanaep) Habpan A
OUKA, TO NPEANOCHCAHNI ~— He Meree b + (0,5 ouKka, NpeanpesitoChe/thii — He meHee A + |
OUKa i1 T. 1., HAKOHeL, 100e/IHTeNb TYpHHPa —— He MeHee k + 0.5(n — 1} . C apyroit cTopot.
CCJIH 1IO0CJIHTEIIb BLIMIPAZ $ 11aPTHH H | NAapTHH CBER BHHUBLIO, TG OH HaBpas s + 0, 51 OUKOR.
ltostomy A+0,5(n—1) < s+0,5t. Ho tak kak noGeartens (Kak H Kan bl YNACTHIHK TYPHIPA )
coirpast n — 1 napthio, 7o t < (n— 1) — s [lostomy £+ 0,5(n -~ 1) < s +0.5(n =1 — s).
YNpouan noayuyeHHoe HEPaBeHCTBO, HAXOAHM:

k4+0,9n—-0,5<0,5+0,m-05 & s>2.

MTak, nobeantens TYpHHpa BoIHrpan He menee 2k naptuit. [TokaxeM, uto TYPHHP, YAORNCTRO-
PAIOUIHI YCNOBHIO 3a1a4M, B KOTOPOM NOGEAHTENb BLIMIPAN poBHO 2k NapTwil, CYHIECTBYCT.
Il 37010 OLEeHHUM NPesBaPUTENLHO YHCAO YIACTHHKOB TypHHPA.

13 BhItHENpPHREAECHHBIX PACCYKACHHI C/RNYET, UTO BCE YYaCTHUKAMMH TYPDHHPA BMeECTe Ha-
Opanit He Menblile

k4 k+0,5(n — 1 (i — 1
A+{r+03)+kh+1D)+ ... +(k+0,5(n-1)) = T QJ(ﬂ )-u:'ni.' F ”(”l )

OUKOB. B TO e BpeMSl, Tak KaK Kawiblil ChIrPan ¢ KaAk/AbIM, TO KAXALI H3 11 11AXMATHCTOR
CHIrpan n — 1 napTHi |, 3HAUHT, OOLIEe UHCAD NAPTHIT (YUHTLIBAS, UTO B KaXCION NapTi

n{n — 1) )
YUACTBOBAMO POBHO JIBA CMOPTCMEHA) PABHO 5 . B kamioit naptun P JHOOOM Ce 1 -
X0,1€ YUACTHHKH HA JIBOKX OJYUAI0T [ ouko. TlosToMy obiltee 4iicso oukon. HADPAHHLIX BCCMY
nin — 1
YUHACTHHKUMH BO BCEX MAPTHAX TAKXKe DABHO - 5 - B pesyantaTte nonyvuaem e PABEHCTRO

ni{n — 1 nin — 1)

TINE

A
|
f

ol - 1) oono= 1 |
YOO KOTOPOC, HAXOAHM nh < ——— - = bl —— = o= 4kt L

s o
[ereph IerKo BOCTPONThL By AHbIT pivep. TIveTs 8 Tvpimpe vuactsosaao A & 1 oo

2in— 1 ocnoptemenion, e o= 2k = jaTypadinios wieso. Pasofnesm UHioe KontecTio

0



CHOPTCMETOR 11 TPH PPyl (e dedosek 8 rpynne A T — s rpyrite [301 me = B rpysuc
Cn O6osmnm cootsetetsennos AL by, Ay Ay B Gy Gyl Gy, Chy s YKAKeM
TOALKO PCBYATATHBILIC HAPTIH, T C. Te, KOTOPbIC 3aKOHUHIMCH HE BHHubIo. TyeTs Al BbiHr-
DAY BCEX 1 CHOPTCMCHOB H3 rpyitibl (70 Ay Bbidrpadty Bcex m— 1 CiiopTeMenon H3 TPy
(L HauHNGY CO BTOPOTo; Ay BLINFPal y BCex 1 — 2 CHOPTCMEHOB 13 Tpytinbl O, HauiHas ¢
TPCTLCEO, H T, JL, Hakoneir Ay, Boirpad roibko y Ch, . Crnopremen 3 CBe BCe NapTHit BHH -
Uio. BBee HOYKABaHIbIC NAPTHI TAK/KE 33KOHUHIHCH BHRULIO. Bijum, w1o Ay — niobeauredt
0o phirpadn e = 2k naptiit. Bee chopremennt M3 rpytiib A HaOpadii pasioe HHCA0 OUKOB
(v 1% PA3HOC HHCA0 HODEL H HeT HopaxReinit), Godnllee, uem crioprement oY ciopreme-
HOB H3 FPYITHILE (1 TAKAKC PA3HOC YHCI0 OUKOB (Y HHX PA3HOC HHCIIO HOPOKCHITT 1 HET HOOC/),
MEHLHTCE, UCM Y ctopTeMena 3. Tak=-uro, Bee yeaoBHs BbINOJHSIOTCN.



