Kuposckas AMIII-2024, M7. 10 wionsa 2024
BuyTpenuuinn matboin M7 MNMonynpocu - Mpochu

. AaHa TpeyroabHas AOCKa, CTOPOHBLI KOTOPOY paBHBI 6, pa3buTas AMHUSME Ha
36 TPEYTOABHUYKOB CO CTOpoHaMu 1. B Ka’KpOM y3Ae CTOUT IpenopaBaTeAb. B
KaKOU-TO MOMEHT BCe IIPENIOAABATEAU IIOIIAYU BAOAD AUHUY CETKU CO CKOPOCTHBIO 1
B MUHYTY. AO¥AS MO y3Aa, KASKABIY IIPETIOAABaTEAD IIOBOPAYUBAETCSA TaK, YTOOLL
IIPOAOAYKUATE ABUXEHUE He II0 IpsMoM. AOKa>XuTe, YTO KaKUe-TO ABa IIPEIOAa-
BaTEASI BCTPETSATCS B OAHOM V3AE€.

. Hucaa aq,as,...,a13 TAKOBEI, UTO Qg1 > a%+% npu Bcex 1 < k < 17. AoraxkuTe,
9TO a1y > a’.

. Ha orpy>xuocTr orMeuerno 30 Touek. \10Oble ABE OTMEUYEHHEIE TOYKY COEAVHEHEI
KPaCHBIM HUAW CHHUM OTPE3KOM. MO’KHO IIPOAEABIBATDH CAEAYIOUIVIO OIlepallyio:
B3STb AIODOH HEOAHOIIBETHBIE TPEYIOABHUK U IIEPEKPACUTHL B HEM ABa OTPE3Ka
TaKUM 0b6paszoM, YTobObl OH CTaA OAHOIIBETHHIM. BepHO AM, 9TO paAsT AlOOOM Ha-
JaABHOM PacKpPaCKU OTPE3KOB MOKHO UX BCE CAEAATH OAHOIIBETHBIMU C IIOMOIIIBIO
yKa3aHHBIX Olleparuit?

. Ha cropone AB kBappata ABCD BHe €ro IOCTPOE€H PaBHOOEAPEHHBIN TPSIMO-
VTOABHBIZ TpeyroabHuK ABE, /E = 90°. Ilyctb N — cepeaumna AD, M —
TouKa nepeceuenus npaMeix CE u AB, P — upsmeix CN u AB, F — npsaMbIx
PE u MN. Ha npsmo#t F'P orMmedeHa Touka () Takas, uyro CE — buccekTpuca
yraa QCB. Nokaxkute, uTo M () nepneHaukyAsipao CF.

. B rpynmne u3 ceMu AenyTaToOB HEKOTOPEIE TPOMKU AENYTATOB 0O6pa3oBaAM KOAAU-
Uy (AenyTaT MOXKET OBITH YAEHOM HECKOABKUX Koaauiuit). Bcero obpasosano
6 xoanuruii. AOKa’KUTe, YTO AEIyTaTOB MOKHO pa3bUTh Ha ABE IOATPYIIEI Ta-
KM 0bpa3oM, YTOOBI HY OAHA KOAAUIIUS He OKa3aAaCh IIEAVKOM BHYTPU OAHOMN
TIOATPYIIIIEL.

. IlepBoHaWaAbHO Ha AOCKE HANIMCAHO HATypaabHOe 4mcao 200 3aTeM Ka’KAYIO
MUHYTY [IeTst IpopeABIBAET CAEAYIONIYIO onepanuioo. OH BLIOMPAET OAHO U3 YUCEA
Ha AOCKE, IIYCTb N, U €r0 AEAUTEAL d > 1 ¥ AOIKCHIBAET HA AOCKY YKCAO 7T + d.
Kakoe HamboabIllee COCTaBHOE YMCAO IleTsT HMKOTAA HEe CMOXKET HAIMCAaTh Ha
Aocke?

. Ha mepuane AM tpeyroabuuka ABC Bbibpana Takas Touka P, ywto PC = CM
u /PCM = LZABC. Nokaxure, uro AC + PM > AB.

. /I3BecTHO, 9TO M — HaTypaAbHO, a 3n + 1 — TOYHBIA KBaApaT. NOKaKUTe, YTO
HafiAyTCs IeAble uucAa a, b, ¢ Takue, aTo n + 1 = a? + b? + 2.
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. AaHa TpeyroabHas AOCKa, CTOPOHBLI KOTOPOY paBHBI 6, pa3buTas AMHUSME Ha
36 TPEYTOABHUYKOB CO CTOpoHaMu 1. B Ka’KpOM y3Ae CTOUT IpenopaBaTeAb. B
KaKOU-TO MOMEHT BCe IIPENIOAABATEAU IIOIIAYU BAOAD AUHUY CETKU CO CKOPOCTHBIO 1
B MUHYTY. AO¥AS MO y3Aa, KASKABIY IIPETIOAABaTEAD IIOBOPAYUBAETCSA TaK, YTOOLL
IIPOAOAYKUATE ABUXEHUE He II0 IpsMoM. AOKa>XuTe, YTO KaKUe-TO ABa IIPEIOAa-
BaTEASI BCTPETSATCS B OAHOM V3AE€.

. B tpeyroavuure ABC, B xoTopoM AB > AC, Touka D Ha cropoHe AB TakoBa,
uro CD = BD. Tourka M — cepepumua AC, touku F' ma croporne AC u E Ha
Ay4ge BM TakoBwl, uTo Touku D, F, F' ne>kaT Ha OAHOM IPsIMOM, TapaANreAbHOR
BC. Nokaxure, uro CE = CF.

. Hucaa aq,as, . . ., @13 TAKOBEL, YTO Qg1 > ai—k% npu Bcex 1 < k < 17. Aokarxure,
YTO Q18 > a%.

. KaeTku npsimoyroabHUKA U3 32 cTPoK U 10 cTOADIIOB IOKpAIleHsl B 6eAbId uAn
YEPHBIY IIBET. 32 OAVH XOA MOKHO IIEPEKPACUTDH B IIPOTUBOIIOAOKHEIN IIBET BCe 32
KAETKU KaKOoro-HubyaAb cToabra. Beeraa Au MOXXKHO ITOAYYUTDH TaKyo0 PacKpPacKy,
B KOTOPO# HU OAHA U3 32 CTPOK HE COBIIAAAET HU C OAHOM CTPOKOM B U3HAYAABHOMR
packpacke?

. B rpynmne u3 ceMu AenyTaToB HEKOTOPHIE TPORKM AENYTATOB 0O6pasoBaAy KOAAU-
uy (AEnyTaT MOXKET OBITH YAEHOM HECKOABKUX Koaauiuit). Bcero obpasosano
6 xoaAuimit. A\OKa>kKuTe, YTO AENYTAaTOB MOXXKHO Pa3bUTh Ha ABE IOATPYIIIEI Ta-
KM 0bpasoM, 4TOOBI HM OAHA KOAAUIIUSI HE OKa3aAaCh IIEAMKOM BHYTPH OAHOM
TIOAT'PYIIIIEL.

. IIycte b,n > 1. Orazanoch, 94TO AAST AIOOOTO HAaTYPaABHOTO YUCAA K MOJKHO
nopobpaTh Takoe a (3aBucsiiee ot k), 4To b — a” i k. A\oKaXkuTe, ITO b IBASIETCS
TOYHOM! M- CTENEHBIO.

. Ha mepuane AM tpeyroabuuka ABC Bbibpana Takas Touka P, yro PC = CM
u /PCM = Z/ABC. Nokaxure, uro AC + PM > AB.

. U3BecTHO, uTO M — HaTypaAbHO, a 3n + 1 — TOUHBIH KBappaT. )\OKaskKUTe, YTO
HallAyTCS IleAble 9HcAa a, b, c Takue, 9To n + 1 = a? + b2 + .



