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Pewenus u oyeHuearue

1. CxonbKO cCyllecTBYeT MSTU3HAYHBIX YHCEN, CyMMa LU}
KOTOPBIX JETUTCS Ha 57

OtBet: 18000

Pemenne. Ha mepBom MecTte MOKHO MOCTaBUTH JII0OOYI0O U3 9 1udp.
Ha cnemyrommux tpex mecrax — mo0yroo u3 10 mudp. A Ha mocieaHeMm,
uist obecriedeHust JeIMMOCTH CyMMbl nudp Ha 5, ocraercs (Bceraa!)
TOJIbKO 2 BapuaHTa: €CJIM CyMMa IEpBBIX YEThIpeX Jeiuiiach Ha 5, TO
nsAToi nudpoii MoxkeT ObITh 0 UM 5; eciiu cyMMa MepBBIX YeThIpex nudp
IIpH JICJICHUH HA 5 JaeT ocTaTok 1, To msaTol nudpoii MoxeT ObITh 4 HiTn
9, u T.4.. [losTomMy Takux yucen 9-10-10-10-2 =18000.

OuenusBanme. IlonHoe pemenue — 7 6annoB. 3a apudmeruyeckue
omnOKH (Ipu J1I000M MPABUIILHO OPraHW30BAaHHOM IOJICYETE) — CHUMATh
o Oasty 3a OIIMoOKY.

2. B mxone mpoBouATCsS BbIOOPHI «MHCC  LIKOJBDY, IO
CIENYIOIIMM TpaBUJIaM: BCE MAJIbYUKH, YYAacTBYIOLIME B BbIOOpax
(KaXIIbIi ©IMEET POBHO OAMH TOJIOC), pa30MBAIOTCS HA TPYMIbI (HE MEHee
10 u He Oosiee 20 yenOBEK B TPYIE); B KaXKJAOW Tpymrme MoOekIaeT
NpeTeHIeHTKa, HaOpaBiuas HauOoJjblee yuciao rojiocos. Ilobexnaer B
KOHKYpCE MpeTeHAEeHTKa, nodeauBias B OOJIbIIEM KOJIMYECTBE TPYII
(mpu paBeHCTBe, Bcerja, MoOeauTeNb ornpesensercs xpeduem). Xakep
Bacs, B3nomaB mepenucKy BCEX TOJIOCYIOIIMX, BBISICHWI, KTO 3a KOTO
Oyner rosocoBaTh. Oka3anmoch, uyTo 3a Bacuny mnoapyry Tamapy
MPOroJocyroT 4erBepo (cam Bacs, u Tpoe ero apyseil), a kaxnaas wu3
JIEBSITH OCTAJIbHBIX MPETEHJCHTOK MONyyuT 22 ronoca. Baca He moxer
MOBJIMATh HA BOJEU3BSBICHHE TOJOCYIOIIMX, HO, HCIONb3ysd CBOU
XaKEepCKUE CIIOCOOHOCTH, MOXKET OPraHU30BaTh pa3OreHne roJoCyronx
Ha TPYIIbI (M COCTaB TPYII) O CBOEMY ycMOTpeHHto. Moxer iu Bacs
YCTPOUTh FapaHTHpOBaHHYI0 nodeny Tamape?

OtBer: Moxer.

Pemienne. MoXXHO OpraHu3oBaTh JBE CYNEPIPYMIbl, B KaKIYIO H3
KOTOPBIX OyIyT BKJIIOUEHHI 2 rosioca 3a Tamapy u 1Mo oJJHOMY TOJIOCY 3a
KaXIyI0 U3 MPOYUX MPETeHJIEHTOK. B Kax1yio M3 ocTalbHBIX 9 rpymnmn
co0epeM BceX TOJOCYIOUIMX 3a OAHY U3 MPETEHJIEHTOK (3TU TPYIIIbI
Oyayt cocrosaTh u3 20 yenosek). Tamapa moOGeauT B ABYX Ipymmax, a
Ka)k/1asi U3 OCTAJIbHBIX MPETEHACHTOK — B 0HOM. Tamapa — Beurpasa!

OuenuBanme. Ilonnoe pemenne — 7 6auioB. 3a MpaBUIbHBIN OTBET
6e3 obocHoBanus — ) 6aUIoB.

3. bapon MioHxay3eH yTBep)KIaeT, 4YTO CYIIECTBYET BOJIIIEOHOE
HaTypaJlbHOE YHUCIO |, YTO IS BCEX HATypajbHbIX N, ymcio 2# -n!



nenutcss Ha 2", TlpaB nm Oapon? (n! — 3TO mpom3BeaeHHE BcexX
HaTypaJIbHBIX YUCEJ OT 1 10 N BKIIIOYUTEINIBHO).

Ortser: HerT.

Pemienne. B pasnoxkeHun Ha MHOXUTeNH uuciaa m! mpu m =
2% nBoiiky nmaroT deTHsle ymchaa (MX cpemy dmcen oT 1 10 M pPOBHO
m_ok-1

=2
2

m —
mTyk. OgHaKo, yucia, KpaTHeie 4 (X 222" 2 MITYK), TafOT

elle OJHy JOMOJHUTEIBHYIO ABOWKY, YMCIIa, KpaTHbIE § — elle O/AHY, U
T.1. . Takum 00pa3om, B pa3ioKEHWHU HA MHOXHUTEIU 4Kciia m! nBoika
BeTpetutes poBHO 2871 +2k"2 4.4 2141 =2F—1=m—1 pas.
[ToaTomy, B pa3io’KeHUU Ha MHOXKUTENH ynucaa n! mig n = m — 1 nBoex
Oynmer Ha k 1mTyk MeHbme (T.0. ux Oyaer poBHo n — k). Iloatomy,
BOJIIIEOHOE YHCJIO TOKHO OBITH He MeHee k, mis mro6oro k. Ho 3to
HEBO3MOKHO.

OuenuBanmne: [lonHoe pemenue — 7 6aysioB. 3a MpaBWIbHBINA OTBET
0e3 obocHoBanus — () 6amIoB.

4. B HepaBHOOEIPEHHON Tpameluu CcepelliHa OCHOBaHUS
paBHOYZAANIeHAa OT TPEX APYTUX CTOPOH Tparenuu. JlokaxuTe, 4To JUIMHA
ATOTO OCHOBAHUS paBHA CyMMe JJIUH OOKOBBIX CTOPOH TPAIeIuH.

Pemenne. IlocTpouM OKpY)XHOCTH € IIEHTPOM B CEpeIUHE
OCHOBAHHMS, KAaCalIIyIOCS TpPeX IPYruX CTOPOH (IO YCIOBHIO, 3TO
BO3MOXHO). [Ipogomkenuss OOKOBBIX CTOPOH Tpameuuu, BTOPOE
OCHOBaHHME, U KacaTelbHas K OKPY)KHOCTH, MapajuieIbHasi OCHOBAHHSIM,
0o0pa3yroT Tpamenuio. JTa Tpameuus — ONMMCAHHAasg, TaKk YTO CyMMa ee
OOKOBBIX CTOPOH paBHa CyMMe€ ee ocHoBaHui. E€ cpennsisi nmuHus (oHa
COBIMAJIa€T C OCHOBAaHUEM HCXOJIHOHM Tpameluu) paBHa MOJIYyCyMME ee
ocHoBaHui. Ho OOKOBBIE CTOPOHBI OOJBIION Tpamenuu B JBa pasza
60s1b11e OOKOBBIX CTOPOH UCXOAHOM. DTO JaeT TpedyemMoe paBeHCTBO.

OuenuBanmue. [TonHoe pemenue — 7 6awioB.

5. CymMa Tpex 4ucen paBHa 7, a MPOU3BEIACHHUE BCEX TPEX UMCEN
B 7 pa3 0obIe CyMMBbI TIOTIAPHBIX MPOU3BEACHUN dTUX yucen. Haiaure
CyMMY KyOOB 3THX TPEX YHCe.

OrtBer: 343.

Pemenue-1. TTo ycnosuto, a + b + ¢ = 7, abc = 7(ab + bc + ac).
Orcroma abc = (a+ b +c)(ab + bc + ac), vo Torma a?b + a’c +
b%a + b%c + c?a + c?b + 3abc = 0. Pasnmaras 7eByl0 4YacThb Ha
muO)uTenH, moaydnM (a + b)(a + ¢)(b + ¢) = 0. 3HauuT, U3 HAIIKX
TPEX YMCell TIapa Yucell B CyMMe JaeT HyJIb (M TOT/Ia TPEThe YUCIIO PABHO
7). Ho Torna u B cymme KyOoB, mapa KyOOB aHHYJIHPYETCS, a TPETUI
naer 73 = 343,

Pemenne-2. Paccmortpum mpomssenenue (x —a)(x — b)(x — c).
PackpbiBasi CKOOKHM, BUIMM, 4TO 3TO IIPOU3BEIEHHE paBHO X3 — 7x? +
Kx — 7K, tne K = ab + bc + ac. 3T1or KyOU4ecKuii MHOTOUJIEH paBeH
(x2 + K)(x — 7). Tlockonbky uucna a,b,c - €ro KOpHH, TO OJHO M3
ATHX YHCENl PaBHO 7, a JBa APYTUX OTIMYAIOTCA TOJILKO 3HAKOM. JTO
MIPUBOJTUT K OTBETY.

OuenuBanmne. [lonHoe pemenne — 7 6amnoB. 3a MpaBUIBHBIA OTBET
(monmyueHHBIH Ha psge mnpuMmepoB) — 1 Oami. 3a mnpaBHIbHOE
yTBEpXKJIeHHE (HEAOKa3aHHOE), YTO BCE TaKU€ TPOWKHU HMEIOT BUJ,
yKa3aHHBIN BBIIIE — 100aBUTH emie 1 Ga.



