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Kpurepun ouneHuBaHusi 3aJaHUi

Bbaunbl IIpaBuibHOCTH (OIIMOOYHOCTD) pelIeHus!
7 [TonHOE (BepHOE) pereHueE.
6.7 Bepnoe pemienue. Mmerorcss HeOOIbIINE HEAOYETHI, B LEJIOM HE BIMSIOIIME Ha pe-
) LICHHUE.
Pemenue B nenom BepHoe. OHAKO HE paCCMOTPEHBI OTIEIBHBIC CIydau, JTU00 pe-
5-6 IIICHUE COACPIKUT PsiJ] OMUOOK, HO MOKET CTaTh MPABUIBHBIM ITOCIIC HEOOIBIINX UC-
MPaBJICHUI WU JOTOJIHEHUH.
4 BepHo paccmoTpen oauH u3 1ByX (0oJiee CIOKHBIN) CYIIECTBEHHBIX CIy4aeB, WU B
3a/laye TUIA «OICHKATTIPHUMEpP» BEPHO MOIyUYEeHa OIICHKA.
9.3 JlokazaHbl BcrioMoraTellbHbIE YTBEPKICHHS, [IOMOTAIONINE B PEIICHUN 3a/1a4H, WIH B
) 3aJla4ye TUIIA «OLEHKA+IIPUMEP» BEPHO MOCTPOEH MPUMED.
1 PaccmoTpeHnbl OTAeNnbHbIE BakKHbIE CIy4aul IPU OTCYTCTBUU pEIICHUs (MU IpU
OLIMOOYHOM PELLIEHUHN).
0 Pemenue HeBepHOE, TPOABMKEHUS OTCYTCTBYIOT.
0 Pemenne oTcyTCTBYET.

*Ykazanus x OoUeHusanur 3a0au cooep.ucamc;l maKoice 6 KOMMEHMAPUAX K peuleHUuUAM

10.1. Vpasuenne x? +mx +n =0 uMeeT 1Ba NEHCTBUTENBHBIX KOpHsA. Uucia, oOpaTHBIE K €ro KOPHAM

(xi U xi), ABJIAIOTCA KOPHAMU ypaBHeHus x2 + (6m + 1)x + (6n + 1) = 0. Haiigure m u n.
1 2

1 1
OTrBer. m = =5
Pemenne. Ilycte Xx;, X, — KOpHM mepBOTrO ypaBHeHus. Toraa no teopeme Buera x; + x, = —m, x1x, = n.
11
Bropoe ypaBHEHHE NOKHO UMETH KOPHU ol Omnsath ke 1o Teopeme Buera
1 2
1 1 1 1 1 1 x1+x, m
on+1=—--—= ==, 6Mm+l=-—-"—=—-——=—
X1 Xy X1X; N X1 X X1X; n
1 1 1
U3 nepBoro paBeHCTBa cieayeT, uto 6n” +n — 1 = 0, To ecTb . = JHmMn = —- Eciun = 3 TO M3 BTOPOTO
1 1 1 N
paBeHcTBa 6m + 1 = 3m, m = -3 Ecnmu xe n = —35, TO em+1=-2m,m= s Ectb, ogHako, BaxKHBIHM

HioaHc. Jlermo B ToM, 4To Teopema Buera cama no cebe He SBIsIeTCS rapaHTHel HaIu4dus JeHCTBUTENBHBIX KOP-
Heli y KBaJpaTHOro TpexuseHa. KopHu y mepBoro TpexusieHa ecTh JIMIIb PK yCIOBUU m? > 4n, u neppas napa
qrcell He YAOBIETBOPSET 3TOMY YCIOBHIO.

Kommenmapuii. Jlroboe seproe obocHosanHoe peuwtenue — 7 b6ainos. B omeeme npucymcmeyiom nepeas u
8mopas napul yucen — cHumams 3 6anna. 3a apugpmemuyeckue owUOKU NPU BEPHLIX PACCYHCOCHUAX CHUNICAMD
na 2 oanna. Ilpusedén monvko eepuwiit omeem — () bannos.

10.2. Kons Hamucan y cebs B TeTpaau 4 pa3IuYHbIX HATypasibHBIX uucna. [locime 3Toro oH BeIOEXKaT K JOCKE H
Harucasn Bce MonapHble CyMMBI unceln u3 TeTpaau. Kakoe HanbombIee KOIMYeCTBO MPOCTHIX YHCET MOXKET OBITh
Ha JocKe?

OtBer. 4 yucna.

Pemenne. Oyenxa. 3ameTum, 4T0 CyMMa JIBYX pa3IMYHbIX HATYpaJbHBIX Yucel OOJIbIIe 2, TO3TOMY €CITU KaKas-
TO CymMMa JIByX YMCEJ paBHa MPOCTOMY YMCIY, TO 3TO IPOCTOE 4ncio HeuéTHoe. CienoBaTenbHO, KOJIUUYECTBO
MIPOCTHIX YHCEN Ha JOCKE HEe MPEBOCXOIUT KOJIMYECTBA 3alIMCAHHBIX HEYETHBIX uucen. Ecnu Bce 4 3amymMaHHBIX
Baceii uncna u€tnbl (W Bce 4 HEYETHBI), TO HA JIOCKY OYIyT BBIMUCAHBI TOJBLKO Y€THBIC uncia. Ecnu Bacs 3a-



JyMaJl OJTHO YETHOE YMCIIO U 3 HEUETHBIX (MJIM OJJHO HEUETHOE YMCiIo U 3 Y€THBIX), TO HA JOCKY OyIyT BBIMHKCA-
Hbl 3 4€THBIX yncna U 3 Heu€THbIX. Hakonen, ecnu Bacs 3agyman 2 4€THBIX 4Kclia U 2 HEUETHBIX, TO Ha JOCKY
OyIlyT BBITUCAHBI 2 YETHBIX Yncia U 4 Heu€THbIX. TakuM 00pa3oM, Ha JOCKY OyleT BBITHCAHO He Ooliee 4 HeUET-
HBIX YHCEJI, TO €CTh MPOCThIX 4Kcen He Oonbiue 4. /lpumep. PoBHO 4 mpOCTHIX 4KcIa MOTJIM OBITH BBINKCAHBI,
HanpumMep, ecinu Bacs 3agyman uucna 1, 2, 3, 4. Torma npocTbIMHM YKCIaMH, BHITHCAHHBIMU Ha JIOCKY, OyIyT
1+42=3,1+4=5,3+2=5u3+4=7.

Kommenmapuii. /lokaszano, umo modcem Obimo gpinucano ve donee 4 npocmoix uucen — 4 6anna. Ilpuseden
MOJILKO npuMep, 8 KOmopom evinucano 4 npocmoix uucia — 2 o6anna. Eciu umeromes 6epHvle oyeHka u npumep
— 7 bannos. Bepnuiii omeem 6e3 obocnosanus — () bannos.

10.3. Jlecatb BONEHOONBHBIX KOMaH/I Y9aCTBOBAIH B OJIHOKPYTOBOM TypHUpE (Kaxaas KOMaHJa urpajia 1o of-
HOMY pa3y cO BCeMHU OCTajbHbIMH). B Boneitbone, eciiu Maty 3akaHuuBaercst co cuetoM 3: 0 unu 3: 1, TO BbIUT-
paBiIasi KOMaHAa noiay4yaeT 3 ouka, a mpourpaniias — 0 oukoB. Eciu ske MaTu 3akaH4MBaeTCs co cueTom 3: 2,
TO KOMaHJIbI TIOJTYYar0T COOTBETCTBEHHO 2 1 1 ouko. [Ipo oauH u3 MaT4ell U3BECTHO, YTO B HEM OBLIO CHITPAHO
5 maptuii. [lo okoHYaHUU TypHUpPA OKa3aJl0Ch, YTO MepBasi KOMaH/1a ONepe/iiia BTOPYIO Ha CTOJIBKO K€ OYKOB,
Ha CKOJIBKO BTOpasi ONepeauiia TPEThI0, TPEThs YETBEPTYIO, ..., MPEANOCIEIHss ocieqHI00. CKOJIBKO OYKOB
HaOpasa KoMaH/a, 3aHsIBIIas IEPBOE MECTO?

OTtBet. 18 oukoB.

Pemenne. IlycTs ayrcaiizep HaOpan a OYKOB, MPEANIOCTEIHSS KOMaHa — a + d OYKOB, TOTJa BOChMasi KOMaH-
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na Habpana a + 2d o4koB, ..., mobeautens — a + 9d oukoB. Bcero B TypHUpe OBUIO CBHITPaHO - = 45 mar-

4ei, B KaKJOM M3 KOTOPBIX pasbIrpbiBajioch 3 ouka. [loaToMy cymMMa 04koB, HAOpaHHBIX BCEMH KOMaHJaMH,
paBHa 3 - 45 = 135. Urak, 10a + 45d = 135, otkyna 2a + 9d = 27. CaenoBatenbHo, d HEYETHO U HE OOJb-
me 3, 1.e. d =3 wmu d = 1. B nmepBom ciyuae a = 0, 1.e. mobeautens HaOpan 27 OYKOB, a 3HAYHT, BO BCEX
MaT4ax nmonxydmi no 3 ouka. Komanaa, 3aHsBIIas BTopoe MecTo, Habpana 24 o4ka, HO OHa IIpourpania nodenu-
TEJO0, TTO3TOMY IMOJIYYHJIa 10 3 OYKa BO BCEX OCTAIBHBIX MardaX. Paccyknas aHaJOrM4HO, MOJyYdUM, YTO B
Ka)KJOM MaTde BBIUTPaBIIas KOMaHAa MOdydmia 3 04Ka, a 3TO MPOTHBOPEYUT TOMY, YTO ObUT MaTd ¢ 5 maptu-
amu. Bropoit ciywait d = 1, a = 9 Bo3moxeH, KomaHbl HabuparoT Toraa 9,10, ...,18 oukoB. Hampumep,
KakJlasi KOMaH/1a BBIMTpaJia y BCEX KOMaH I, 3aHSABIINX O0Jee HU3KUE MECTa, CO CUETOM 3: 2.

Kommenmapuii. Haiioena cymma ouxos, nabpannvlx écemu komanoamu — 1 oann; ooxazano, umo d neuémmo u
He bonvue 3 — 2 banna; paccmompen cayuau 0=3 — 2 6anna; pacecmompen ciyuau d=1 u npuseden npumep — 2
oanna. Banner cymmupyromes. Bepuwiii omeem 6e3 obocnosanusi — () 6annos. 3aoaua He peuieHa uiu peweHa
negepro — 0 6annos.

1,01, 1 2
10.4. TIpo monoXuTEeNbHBIC YKCia A, b ¥ ¢ U3BECTHO, UTO — + — + — +
ab bc ca a+b+c

= 1. Jlokaxwure, uto abc > 8.

Pewenne. Ilepswiii cnoco6. llyctb a + b + ¢ = x, abc = y. Torna

1+1+1+ 2 a+b+c+ 2 x+2 1
ab bc ca a+b+c  abc at+b+c y x
[onyuuBlieecss ypaBHEHHE PABHOCUIBLHO YPaBHEHHMIO X2 + 2y = xy. YMHOKHUM 00€ €ro 4acTu Ha 4 U mocije

PaBHOCHIIBHBIX TpeobpazoBanuii monyuum (2x — y)? = y(y — 8). OTcrona BBHLY NONOKUTENLHOCTH YUCIA Y

(2x-y)?
nMeem y — 8 = =Y >0m y = 8, 4To U TpeOOBAIOCh TOKA3aTh.
o 1 1 1 a+b+c a+b+c
Bmopoii cnocob. — + — + — = ——. Tak kak yncna u MOJIOKUTEBHBI, MOKHO ITPUMEHUTDH HE-
ab bc ca abc abc a+b+c

PaBE€HCTBO MEXKAY CPCIHUM apI/I(l)MCTI/III€CKI/IM " CPEAHHUM I'COMETPHUICCKUM. HOJ’Iy‘-II/IM

1_1+1+1+ 2 >2a+b+c 2 _2\/51
“ab bc ca a+b+c” abc a+b+c abc’

[Tocne BO3BeneHMST HEPABEHCTBA B KBAAPAT (UTO JOMYCTUMO, TaK Kak 00€ €ro YacTH MOJIOKHUTEIIbHBI) TTOJTYIHM
TpeGyeMoe HepaBEHCTBO.

Kommenmapuit. Bepnoe obocrosannoe pewenue — 7 6annos. Eciu pewenue He 008edeHo 00 KOHYA, 3d
00KA3aMenbCmeo NONe3HbIX 6CHOMO2amenbHblx ymeepoicoenull — 1-3 6anna. Ilpumepvr moeo, umo nepagencmeo
cnpaseonuso — () bannos. 3aoaua He peutena uiu peuieHa Hegepro — () 6an108.




10.5. Yersipexyronsauk ABCD BnucaH B OKPY)XHOCTH ¢ 1eHTpoM O, mipu 3ToM BD — nuameTp OKpY>KHOCTH.
Jlyun AB n DC nepecekarorcs B Touke S. OKpyKHOCTb, poxoasmas yepe3 Touku A, O u C, nepecekaer oTpe-
30k CD B Touke M, otnnuHol oT Touku C. Jlokaxute, uto M — cepenuna orpeska DS.

Pemenue. M3 ycioBusi crnemyer, 4yTto 4eThipexyrombHUK AOMC — BOHMCAaHHBIA (CM. PUCYHOK), MOITOMY
a = £0AC = 180" — LOMC = LOMD (cmexusie yriasl). Tpeyromsauk OAC — pasnoGeapennsii (0A = OC
Kak paauychl). 3Hauut, £0CA = a. Ananoruuydo, £0CD = 2£0DC = . Torna £ACD = £ACO + £0CD =
a+ (. Hanee £CAS = £CAB = £CDB = [ (BnucanHble yribl). Yroad ACD — BHEIIHWH IJIs TPEYroJbHHKA
ACS, noatomy a + f§ = LACD = £CAS + £CSA, 10 ectb a + f§ = + £CSA. Urtak, £CSA = a = £0MD.
Ot10 o3Hauvaet, yto MO || SA. Ho O — cepenuna BD, 3nauut, MO — cpenusis quHus Tpeyroibuuka BSD. Cne-
J0BaTeIbHO, Touka M — cepenuna SD.

Kommenmapuii. Bepnoe obocnosannoe peutenue — 7 6annos. B eéeprnom doxkazamenvcmee umeomces ne 6NojaHe
ouesuoHble U He 000CHOB8aHHbIe nepexoovl — 5 bannos. Ecau ookazano, umo £LOAC=20MD - 2 6anna. 3adaua
He peulena unu peutena negepro — () 6anos.



