XV MATEMATHYECKAS OJIMMIIMAJIA UMEHUA JIEOHAPJA SNJIEPA
Peumrenus 3ajaHuii peruoHaJIbHOIO 3TANa, 2 IeHb

6. Mooicno au yucno 240 npedcmagums 6 ude CyMmbl 0essimu 08Y3HAUHBIX YUCET (Cpedu KOMOPbIX MO2ym Oblmb U
00UHAKOBbLE), 8 OCCAMUYHOU 3aNUCU KAXNCO020 U3 Komopwix ecmb 0esamka? (. bormaHos)

OrtBer. Henpzs. Pemenne. Jonyctim, MoxHO. C IEBATKH TOHDKHO HAYMHATHCS XOTSI ObI OJTHO CllaraeMoe, HHave
BCE JIEBATKU OYyIyT B pa3pse eANHUI, U CyMMa OyIeT OKaH4IMBaThCs Ha 1. DT0 caaraemoe He MeHbIe 90, a Kaxk1oe
U3 ocTanbHBIX — He Menble 19. [Toatomy ux cymma He Menbiie 90+8-19 = 242 > 240. [IpotuBopeune. 3ameua-
Hue. KoHeuHo, B 3a/1aue IMeETCsI B BULY, YTO HUCTIONB3YIOTCS TOJIBKO MOJIOKUTEIbHBIE nca. Ecin pazpemmTs n
OTpHIIATEeIbHBIC IBY3HAYHBIC YHCIIA, MPEACTaBACHNE BO3MOXKHO: 240 = 90+49+(-19)+3-(59+(-19)).

1. Buympu napannenocpamma ABCD ommeuena mouka E, nexcawas na ouccekmpuce yena A, u mouxa F, nescawan
Ha buccexmpuce yena C. Hzgecmno, umo cepeouna ompesxa BF neacum na ompesre AE. Jloxasicume, umo cepeouna
ompesxa DE nexcum na npsamoii CF. (A. Ky3Henos)

Pemenne. Ilycte ZBAD = ZBCD =20, a Ouccexktpuca AE mnepecexaer mpsmyro BC B Touke K. Torma
/BAK = ZKAD = a = ZFCB. 3nauur, 6uccextpucs yrinoB A u C napamnensasl. [lycts O — cepennHa oTpeska
BF. Tak xak mo ycioBuio ona nexxut Ha AE, a AE || CF, OK — cpeauss nunus tpeyroiasauka BFC, otkyma
BK = BC/2. O603naunm yepe3 M Touky nepeceuenus ouccekrpuchl CF u npsimoii AD u 3aMeTHM, 94TO TPEyrojib-
nuku ABK u CDM paBubl, Tak kak AB =CD, ZMCD = ZKAB =a, ZABK = ~ZCDM = 180°-2ca.. 3Hauwur,
MD = BK = BC/2 = AD/2. CnenoBarenbHoO, cpeausis Junust Tpeyroiabanka DAE nexxut Ha npsmoit CF, otkyna u
BBITEKAET yTBEpXkKIeHHe 3a1aun. 3ameuanue. [lapamiensHocTs 6uccekTpuc yrios A u C v paBeHCTBO TPEyToJib-
HukoB ABK u CDM MoxHO cpa3y BEIBECTH U3 CHMMETpHYHOCTH napasuienorpamma ABCD oTHOCcHTENBHO ero 1eH-

Tpa.

8. Hazoeem 06a uucia noumu pagHsiMu opye opyey, eciiu OHU paghvl Opye Opy2y Uil OMIUYamcs opye om opyea
He bonee, uem Ha eounuyy. Knemuamoiil npsamoyeonvHuK co cmopoHamu, paeHbIMU HAMYpPaIbHbIM yuciam a u b,
MAK08, YUMo U3 He20 HEb351 NO JIUHUSM CeMKU 8bIPE3AMb NPSIMOY20NbHUK, NI0WAOb KOMOPO2O NOYMU PAGHA NOJIOGUHE
RAOWAOU UCXOOHO20 npsimoy2oabhuka. Kakoe naumenviuee snauenue moxcem npunumams yucio |a—b|? (E. Mom4a-
HoB, C. bepnos)

OtBeT. 4. Pemienne. Eciu o/jHa 13 CTOPOH NPSMOYTOJIBHUKA Y€THA, OT HET'O MOYKHO I10 CPE/IHEH JIMHUN OTpe3aTh
NPSMOYTOJIFHHK BJIBO€ MEHBIIEH 1uomanu. [103ToMy 10CTaTOYHO paccMOTpeTh Ciy4dail, Koraa o0e CTOpOHBI He-
4eTHbl. B 3ToM ciydae |b—a| uerno. Ecnu [b—a| = 0, To a = b = 2n+1, nonoBuHa ruiomiau npsMoyroJibHIUKa paBHa
2n?+2n+0,5, u MBI MOkeM TIpu a > 1 BeIpE3aTh U3 HETO MPAMOYTOJNBHUK 2Nx(N+1) mOYTH paBHON 3TOMy YMCIY
wrontaau 2n(N+1), a mpu @ =1 — cam kBaapat 1x1 miommaau, mouru pasuoi 1/2. Eciu |b—-a| = 2, To a = 2n+1,
b = 2n-1, monoBMHa TWIOWAAM IPAMOYTOILHUKA paBHa 2N>~0,5, 1 MBI MOKEM BBIPE3aTh M3 HETO MPAMOYTOJILHHUK
2NN NOYTH PaBHOM 3TOMy YHCITy IwIomaau 2n2, Takum o6pasom, [a-b| > 4. [Tonaras a = 2n+3, b = 2n-1, nony4aem
IPSMOYTOJBHHUK, MOJIOBHHA IUIOMIAM KOTOPOro paBHa 2n*+2n—1,5. TouTn paBHbI €l 1eJOYHCIIEHHbIE TUIOAIN
2n?+2n—1 1 2n%+2n-2. Tlpu n = 3 2n?+2n-1 = 23 u 2n*+2n-2 = 22 = 2-11. IIpoctsie uncna 23 u 11 6omnpIue cTOPOH
MOJTyHaromerocs npu N = 3 npsAMoyroyibHUKa 9x5, M0ITOMY BBIpe3aTh M3 HETO I10 JIMHHUAM CETKH MPSIMOYTOJIBHHK,
IUTONIA/Ih KOTOPOTO ITOYTH paBHA IMOJIOBHHE €ro0 IUIONIAIH, HEBOZMOXKHO. Takum 00pa3oM, MUHUMAIbHOE BO3MOKHOE
3HaueHwue |[a—b| pasuo 4.

9. bydem 2080pumsb, umo Ml YKOPOMUIU YUCIO, eCIU Cepau e20 Nocieonio yugpy. Hamypanenoe wucio, borvuuee
MUITUOHA, MAKOBO, YMO eCii YKOPOMUMb €20, NOJYYUMCS K8A0pam HAMypaibHO20 YUCILA, eCu YKOPOMUmMy 3Mom
K8aopam, NoxAyYUmcs Kyo HamypaibHO20 YUCId, YKOPOMUG IMOM KY0, HOYHUM YemBEPMYIO CIeNneHb HamypPaibHO20
wucna, a, YKopomus dmy 4emeeépmyto cmenens, NOJIYYUM HAMYI0 CIeneHb HAmypaibHo20 Yucia. /Jokasxcume, 4mo
eciu YKOpomumy 3my nsamylo Cmenets, mo NOJIYYUMCs, wecmas cmenens Hamypanvrozo yucaa. (A. KysHeron)

Pemenue. [TycTh 4KCII0 MOCIE MIEPBOTO yKOpaYMBaHus paBHo N, a mocie Tpetbero — M*. Torma 100m* ormya-
eTcst OT N? TONBKO JBYMs TIOCIIEAHUMH udpaMu, To ectb 100 > n>~(10m?)? = (n-10m?)(n+10m?) > 0. Tak kak 110
ycnosuro m* > 1000, 10m? > 100, uTo BO3MOKHO TOJIbKO ecii N = 10m?. 3Ha4ut, BTOpas ¥ TPEThs HUPPhI HCXOI-
HOTO uMCiIa — HynH, U KyO k%, mosydaronmiicss mociie TpeTbero ykopaumsanusi, okanuusaercs Ha 0. Cremosa-
TENIbHO, YeTBEPTast U TsiTast U(PBI KCXOTHOTO YHCIIA — TOXKE HYJIH, U TIOCTIE TSITOT0 YKOPAYMBAHHS MbI ITOJTyYUM
gucno (k/10)% = (n/100)?. TTocKoIbKY B pa3nokKeHHE YHCIIA, ABJIAFOIIETOCS OJHOBPEMEHHO TOYHBIM KBAJPaToM H
TOYHBIM KyOOM, BCE€ MPOCTHIC MHOYKHTEIIM BXOJSAT B CTEIICHSAX, KPAaTHBIX 6, 3TO YUCIIO SIBISIETCS TOUYHOM IIECTON
CTEIEHBIO.

10. Ha cmone ecmb 06e kyuxu kammue, 8 komopulx coomeemcmeenno 100 u 101 kamens. /leoe ueparom 6 uepy, oenas
X00bl N0 0Yepedu. 3a X00 paspeutaemcs 63amo KyuKy, yopamv u3 Heé Kakoe-mo KOIU4ecmeo Kamuell (xomsi ovl 00uH)
U pazbums ocmasuiuecst 8 SMou Kyuke KaMHu Ha 08e Henycmole Kyuku. [Ipoucpvisaem mom, Kmo He Modicem coenambn
X00. Kmo sviucpaem npu npasuibHol uepe: mom, kmo oeiaem nepswviii xoo, uau e2o coneprux? (M. TypeBcKHii)



OrtBer. Tot, k1O AenaeT nepsuiil XoA. Pemenne. [lycts nepsoro urpoka 308yt Ilereld, a BToporo — Baceit. Ilep-
BBIM x010M IleTs yoepeT 3 kyuku 101 oguH kKaMeHb, a OCTaBIIHECS Pa3ACIUT Ha KydKH U3 1 (TIpo KOTOPYIO MOXKHO
3a0bITh) U 99 kamHel. Teneps qokakem Oosnee 0OLHiA aKT: eciu Ha CToJIe JIekaT Kyuku u3 2K u 2k—1 kamHeld, To
MPOUTPHIBAET TOT, YbS OUEPEAb XOAUTh.

ITyctp conepuuk [letn Bacst ciaenan otBeTHbIH X0/ B Ky4Ky 2Kk—1 wian pasmenmn kyuky 2K Ha J1Be, B35B U3 Hee
OoJbIlie OJJTHOTO KaMHs. Y HEro MOJy4YHIHCh Kyukd u3 a u b xamuei, roe a+b < 2k-2. Torpa Ilers crienyrommm
XOJIOM CO3/IaCT JIBE TaKHe K€ KYYKH, IOJIy4aeT MO3UIHIO &, &, b, b u BbMrpbiBaet, aenast X0apl, CHMMETPHYHBIC
X0J1aM TIEepPBOTO.

[Tyctp Bacs Bo3bMeT 01MH KaMeHb U3 Kydku 2K u pa3ienut ee Ha Kyukd u3 @ u b kamueit. Torna uncna au b
OynyT pasnoii uetHoctH. [Tycth a uetno. Tornaa Iets u3 kyuku B 2k—1 kamHe# mony4ut Kydku u3 a—1 u b kamuei
(4TO BO3MOXKHO, TaK Kak @ > 2), MOCje 4ero MbICIICHHO pa3JelisieT Urpy Ha JBe: OJHY Ha Iape paBHBIX Kyd4ek b, b,
IZie OH OOEXIaeT, 1es1ast X0 bl, CAMMETPHUYHBIE X0JaM IIEPBOT0, ¥ BTOPYIO — Ha Iape Ky4ek a, a—1, rae o cHoBa
MPUMEHSIET CTPATEruio, ONMMCAHHYIO BBILIE.

Taxum 00pazom, y BTOPOTo BCETAa €CTh BO3MOKHOCTD CIIENAaTh X0/, U OH OOEXKIAeT B CHUILYy TOTO, YTO BCETO
B HTPE MOXHO cJienaTh He 0ombie 200 X010B.



