Asaduams cedoman Aemran mHozonpeomemnas wrora Kuposckol obaacmu

Buwxuav, 3-28 utoas 2011 2oda.
KJjacc e 23 uionsd

Pewenunsa 3apay onumnuagbl.

1. B Ka)XAyI0 KAETKY OECKOHEYHOM KAETYATOM IIAOCKOCTH 3aIIMCAHO OAHO M3 umcea 1, 2, 3, 4 Tak, YTO Ka’KAOE YUCAO
BCTPEYaETCS XOTsI O6bI OAMH pa3s. HazoBeM KAETKY npasuabHOl, ECAU KOANIECTBO PASAWYHBIX YUCEA, 3aIMCAHHLIX B YETHIPE
coceprme (II0 CTOPOHE) C HEHl KAETKY, PABHO YHUCAY, 3alUCAHHOMY B 3Ty KAETKY. MOIYT AM BCe KAETKU IAOCKOCTH OKA3aThCsI
TIPaBUABHBIME?

Paccym,u,aeT OT KNETKWU, rae CTONT HeTBepKa. O,D,HO3Ha‘-|HO BOCCTAHABNNBAETCA PACCTAHOBKA €4UHNL, U HETBEPOK, C NponyCkamMun
KBagpatoB 2 Ha 2. [lanee cMOTpUM, rae CToUT Tpoiika (Man ke ABOIiKa).

2. Nau BumyKABIA 2011-yrOABHEK CO AAMHAME CTOPOH a1, A2, ..., 02011. KBaapaTHBIA TpexdaeH (x) Takos, uTo f(aj) =
flaz +asz +...+ azo11). Aokaxure, uto f(azo11) = fla; +az +...+ azo10).

3aMeTuM, 4TO B CUAY BbIMYKAOCTI MHOFOYFOJIbHHUKA: a1 < a2+...+d2011. [oaTomy a1 v az+...+azp11 3TO ABE Pa3NNYHbIX
TOUKMU, B KOTOPbIX TpexyieH f NpUHUMaEeT oaMHaKoBbIe 3HaYeHus. Torga, ecnu xo — abcuucca Bepwutbl f, To aj+az+...+azo11 =
2x¢. Torga Toukn azp11 U a;+az+...+ azo10 CUMMETPUYHBI OTHOCUTENBLHO Xg, NoaTomy f(azot11) = fla; + a2+ ...+ azp10)-

3. Ha okpy»xuoctu ¢ pzamerpom AB Beibpamsl Touku C m D. XY — amamerp, mpoxopsinuil yepe3 cepepury K Xopabl
CD. M — mpoeknus Touku X Ha npsaMmyio AC, N — mpoeknust Touku Y Ha npsamyio BD. Aokaxute, uro Toukz M, N z K
Ae’KaT Ha OAHOM IIPSIMOHM.

Tak kak ZXKC = ZXMC = 90°, 1o toukn X, K, M, C nexat Ha ogHoii okpyxxHoctn n ZMKC = /ZMXC. Tak kak MXLAC
n BCLAC, to ZMXC = ZBCX. Paccyxgas ananorundxo, noay4um, 4to ZNKD = ZADY. U3 pasenctea gyr AY n BX (Ha Hux
OMMPatoTCs paBHble LeHTpanbHble yribl) cnegyet, 4To ZADY = ZBCX, oTkyaa cnefyer yTBepxaeHue 3ajaqu.

4., N\aHO HATypPaAbHOE YUCAO T, He SIBASIOIIEECS TOYHBEIM KBaAPATOM. J\OKA’KUTE, YTO HAMAYTCS TAaKUE LIEABIE HEOTPUILA-
TeABHEIE YMCAA 4 U b, 9TO umcAa n — a? u b? — n — HaTypaAbHBIE, IPUYEM IIEPBOE U3 HUX ASAMTCS Ha BTOPOE.

Myctb k Takoe HaTypanbHoe 4ncno, 4to k? < n < (k+ 1)2. Bosemem b = k + 1 n bygem nogbupats noaxopsilee a. AcHo,
4To gocTaTtodHo Halitn 0 < a < k Takoe, 4Tobbl b2 — a? genunock Ha b2 — n. O6osHaunum b2 —n = s < 2k + 1. To ectb
[lOCTaTOYHO TOro, 4Tobbl b — a unm b + a gennnock Ha s. Toraa Bbibepem B kadyecTee a 4nciao s — b, ecam s > k+ 1 u yucno
b — s B npoTuBHOM cayyae. JIerko BugeTb, 4TO BbIOpaHHOE A MOAXOLMT.

5. Pebpa nmoanoro rpada Ha N BepmwHax IOKpAaIleHBl B KPAaCHBI ¥ YepHEBIA IBeT. [Ipm KakoMm HauMeHbIIeM N B 3TOM
rpadpe 0bs3aTEABHO HAMAETCS L OAHOIIBETHHIX pebep 6e3 obIux KOHIOB?

Oteet 3n — 1. MNpueegem npumep Ha 3n — 2. Pasobbem BepwmnHbl Ha 2 MHOxecTBa A n B, coctoswme ns 2Zn — 1T un — 1
3/eMeHTa cooTBeTCTBEHHO. Pebpa, uayline mexay BeplimHaMmn MHOXecTBa A CAENaeM KpacHbIMU, a OCTasibHbIE YepHbiMU. Torga
KaXkioe KpacHoe pebpo uenukom nexut B A, a ntoboe cuHee pebpo umeet sepmnHy us B. Torga nwobblie . ogHouBeTHbIX pebpa
nepecekatorcs. lNokaxem, 4to gnsi N = 3n — 1 ycnosue BoinoniHsieTcs no nHaykumm no n. basa gnsa n =1 ouesugHa. MNyctb Mbl
pgokazanu gna n = k. Jokaxem gnsi n =k + 1. Ecnu Bce pebpa ogHoro useTa, To ycnosue, o4eBUAHO, BbinosHseTcs. [ycTs 1o
He Tak. Torga ectb 4Ba pa3HOUBETHbLIX pebpa, umerowme obLiyo BeplnHy. BelkuHem Bce Tpw BEpLUMHBI, SIBASIIOLMECS KOHLLAMM
aTux pebep. B rpadpe octaHetcsi 3n —4 pebpa. 3HauuT, NO NPesnosOKEHNIO NHAYKLNN, B HeM HaliayTcs M — 1 HenepecekatoLeecst
pebepo ogHoro ugeta. [lobaBum K HUM BbibpoLueHHoe pebHo HyxHoro ugeta. epexos gokasaH.

6. Ha pocke manmcans: uncaa 1,2, 4, ..., 22°11. ABoe urparoT B urpy: 3a OAMH XOA Pa3peIIaeTcs YMEHBIINTD Ha EAUHUILY

POBHO TISITh W3 HANMCAHHEIX Ha AOCKE UMCeA. IIOAYYMBIIMi OTPHIIATEABHOE UHCAO IIPOMTPEIBAaeT. KTO BEIMTPEIBAET IpU
IIPaBUABHON Wrpe: HAUMHAIOIINMA UAK €TO CONEPHUK?

HauuHatowwmii. MepBbiM x0f0M HaudMHaloWMii yMeHbLIAeT Ha efuHULy YKUCia B NepBoli W 4YeTbipex nocheaHux sdeiikax. B
fanbHeleM Ha KaX bl XO4 BTOPOrO OH YMEHbLIAET Ha eUHNLY YMCAA B TeX >Ke siueiikax, YTo 1 BTOpoii. Bce yncna B siueiikax ¢
nepeoii no 1995-t0 YeTHbIe NOCNE OTBETHbLIX XO40B NEPBOrO U NO3TOMY HU OAHO U3 HUX NepBbIli He MOXKET CAeNaTb OTPULATENbHBIM.

nepBblﬁ I'IporpaMMVICT MOXET C/IOMaTb KOMI‘IbrOTep Jinwb B TOM Cﬂyqae, ecnn OH caenaetr OTpVILI,aTeanbIM OAHO N3 4ucen
B YeTbipex nmocnegHux siueiikax. [ns sToro momkHo 6biTh caenaHo Gonee 22905 xonos, He nomatowmx komnbtotep. C Apyroii
CTOPOHbI, Ha Ka)KAOM XOAYy YMEHbLUAeTCs NATb Yuces, T.e. xoTa bbl ogHO U3 yucen B Adelikax ¢ 1 no 2005. MMepsoHavanbHas
CyMMa 4uncen B 3TuX sideikax 14 2 + --- 4 22004 = 22005 _ 1 Mostomy morno 6biTh caenao He bonee 22905 — 1 xopoB, He
NOMAIOLLMX KOMMBIOTEP.

MpoTusopeyne. 3Ha4MT, KOMNbLIOTEP UCAOPTUT BTOPOI NPOrPaMMUCT.

7. Touka O — IeHTp ONMCAHHON OKPY>XKHOCTU paBHObeaperHO# Tpamenuu ABCD c¢ ocmoBanusivu AB u CD. Touxu K, L,
M, N aexxar coorBercTBeHHO Ha cTopoHax AB, BC, CD, DA, npruyuem deTsipexyroabHUK KLMN — pomb. Aoka>kure, 9TO
Touka O AeXXuT Ha npsimoit KM.

Mycte S — ueHTp pomba. SK = SM, 3nauut S pasroyaanero ot AB n CD. Torga, T.k. S — cepeanna LN, paccrostue ot L go
AB pagHo pacctosHuto ot N go CD, a 3nauut BL = DN. lNpu cummetpun otHocntensHo npamoii KM, otpesok AD nepexogut
otpesok A'D’, a Touka N B Touky L. Torga LB = ND = LD’, a BC = AD = A'D’. Ecam A’, B, C u D’ nexat Ha ogHoii
npsimoii, To KM nepneHguKynsipHa OCHOBaHUSIM, HO TOTA OHA SIBSIETCS OCbIO CUMMETPUU TpaneLuu, TO eCTb NPOXOAUT Yepes
O. B npotueHom cayuae yetbipexyronsiuku ABCD, AA’'D’D u A’BD’C seasitotcst paBHobokumu TpaneuusiMu. Torga BOKpyr
HUX MOXHO onucaTb okpyxHocTu. Ecanm onn He cosnagarot, To npamele AD, BC u A’D’ sagnsioTca nx pagukaabHbIMU OCAMU.
Toraa AD npoxout 4Yepes L, 4To HeBO3MOXHO. 3HauuT oHu coBnagatoT. Torga npsamas KM npoxoguT yvepe3 O kak cepeauHHbIii
nepneHamkynsip K xopae AA’.

8. HaitauTe Bce MHOrO4UAEHE! T(X) C EABIME KO3 PUIMEHTAME CO CBOMCTBOM: eCAM a,b € N u a+ b — TOUHEIN KBaApaT,
To f(a) + f(b) — TOYHEIZ KBappaT.

3apaya nenpocrta. Otget: f(x) = k? - x.



