IX MATEMATUYECKASA ONUMIMUAOA UMEHWN NEOHAPOA 3UJEPA

PeweHusa 3agaHnin n KpUMTEpUN OLLIEHKU peLleHU permoHanbLHoro atana, 1 AeHb

1. 10 6eecyHoe cmapmyrom 0OHOBPEMEHHO: MSMEPO 8 CUHUX Malikax ¢ 00HO20 KOHUa 6e2080l OOPOXKU,
nsamepo 8 KpacHbIX Malkax — C Opy2020. VIx CKopocmu MOCMOSIHHbI U PasfuyHbl, MPUYEM CKOPOCMb
Kax0oe20 beayHa 6onbwe 9 Km/H, HO MeHbwe 12 km/d. [Jobexae 00 KoHUa QOpOXKU, KaxObil 6e2yH cpasy
b6exum Ha3al, a, 8epHy8WUCL K Mecmy ceoeeo cmapma, 3akaH4yusaem bea. TpeHep cmasum & 6rioKHome
2alloyKy Kaxobil pa3, koeda ecmpedyaromcs (MuUoM K nuuy unu oduH 0oeoHsiem Apyao2o0) 0goe beayHos 8
pasHousemHbix Matikax (bonbwe 08yx beayHo8 8 0OHOU moyke 3a epemsi beca He ecmpeydaruck). CKObKO
2aro4deK nocmasum mpeHep K MOMeHmy, ko2ada 3akoH4um bee cambil 6bicmpaiti u3 6eayHos? (V. Py6aHoB)

OtBet. 50. PeweHune. lNokaxem, 4TO K MOMEHTY ¢uHuMwa camoro GbicTporo OeryHa nobblie aBoe
pas3HoLUBEeTHbIX 6eryHoB BCTPETUIMCL POBHO ABa pas3a, oTkyaa un byaet BbiTekaTb oTBeT 2-5:5 = 50.

Myctb s (km) — gnvHa gopoxkn. Monoxnm T = 2s/12 (4). Tak Kak CKOPOCTb camoro 6bicTporo 6eryHa
MeHbLlie 12 KMm/4, OH ABaxadbl NPo6EeXuT OOPOXKKY 3a Bpemsi, bonbliee T. [NokaxeM, YTO BCE BO3MOXHbIE
BCTpeun 6eryHoB crnyvyaTtcsa paHblue, Yem nocne ctapta UCTeYET T Yacos.

Bo3bMéM aByx pasHouBeTHbIX 6eryHoB. [lepBas mMx BCTpeva Cry4uTcs, Korga oHu BmecTe npoberyT
ONVHY OOPOXKK, N 9TO NMPOM3ONOET paHblue, Yem yepes s/18 = T/3 < T vaco. Korga Gonee 6bICTpbI 13
3TMX OBOMX NPOBEXNT BCIO JOPOXKKY, Bonee MeaneHHbIn, CKOPOCTb KOTOPOro coctaenseT 6onee 9/12 = 3/4
CcKopoCcTh Gonee ObICTporo, NpobexuT yxe 6Gonbwe 3/4 ANUHbI AOPOXKM U noTomy 6onee ObiCTpbIN,
NMOBEPHYB, HE YCMeEEeT ero AorHatb (ans 3Toro OH AOIMKEH Obin Obl 6exaTb MO KpamHen mepe BYETBEPO
ObicTpee Gonee meaneHHoro). 3HaunT, BTOpas BCTpeYa 3TUX LABOUX CNy4vuTcs, korga oba byayt Gexatb
Hasaa. K aToMy MOMeHTy OHM BMecTe npoberyT pacctosiHne 3s, U 3TO NPOM3ONAET paHblle, YeM Yepes
3s/18 = T yacos, 4TO 1 3aBEpPLUAET AOKA3aATENLCTRO.

Kputepuu. be3 o6ocHoBaHMS N Ha OCHOBaHMM YUCITOBOrO NMpumMepa YyTBepXXaaeTcsl, YTO K MOMEHTY
duHMWa caMoro ObICTporo GeryHa Bce BCTpeYM yXKe Npov3onayT, U YMCHO BCTpPeY HalgeHO BEpPHO:
1 6ann.

2. MNMpusedume npumep wecmu pasnuyHbIX HamyparbHbIX YUCes makux, 4Ymo rpouseedeHue robbix d8yx
U3 Hux He Oenumcsi Ha CyMMy 8Cex 4ucern, a rpousdsedeHue m0bbIx mpex U3 Hux — Oesumcs.
(C. BonyéHkoB)

PeweHue. Myctb p — AOCTATO4HO GomMbluoe HEYETHOe npocToe uucno. NpeactaBuM uMcno p? B BUAE
CYyMMbl a;+...+8g pasnuyHbIX HaTypanbHbIX 4Yucen, He Aenswuxca Ha p. Yucna pa;, ..., pas Oyayt
WUCKOMbIMW: Npon3BeaeHne MbbiX OBYX M3 HUMX HE AENUTCS Ha UX CYyMMY, paBHYl p°, a npousBedeHue
nobbIX Tpéx — genutca. MNMpumep nonydaetca yxe npu p = 5: pasnoxeHue 25 = 1+2+3+4+6+9 gaét Habop
uncen 5, 10, 15, 20, 30, 45.

Kputepun. BepHbin npumep 6e3 obocHoBaHus: 5§ 6annos. BepHbii npumep ¢ 060OCHOBaHMEM:
7 6annos. O6bACHATL, kak bbln HaWaeH npumep, He obsi3ameribHO. A

3. Ha 6okoebix cmopoHax AB u AC pasHobedpeHHO20 mpeyzosibHuka ABC

eblbpaHbl mouyku P u Q coomeemcmeeHHo mak, 4ymo PQ || BC. Ha 6uccekmpucax

mpeyeonbHuko8 ABC u APQ), ucxodsawux us eepwuH B u Q, ebibparHbl moyku X u'Y MA AN

coomeemcmeeHHo mak, ymo XY || BC. Hokaxume, ymo PX = CY. (A. Ky3HeLo0B, B < T TGN 5

penakumm C. bepnosa n U. BorgaHosa) ¢
gt N\

C

PeweHue. O603Ha4mm Yepe3 M 1 N Toukn nepeceveHuns npsimon XY CO CTOpOHaMM

AB n AC cootBeTCTBEHHO. 3ameTum, 4yTo /MXB = ZXBC = ZMBX = ZNQY = ZYQP = Z/NYQ, noatomy
MX =MB =NC n NY =NQ = MP. Kpome Toro, ZCNY = Z/PMX. CnegoBaTtenbHo, TpeyronbHukn PMX u
YNC paBHbl N0 ABYM CTOPOHaM U yrny mexagy HuMmu, oTkyaa PX = YC. 3ameyaHue. AHanornyHoe pelueHne
MOXHO MOny4nTb, 0603HauUMB Yepe3 T TOYKy nepeceyeHnss BX n PQ vn gokasas, 4TO TpeyrofnbHukn PTX un
CQY paBHbl.

4. Mex0Oy eopodamu cmpaHbl oOp2aHu308aHbl 08YCMOPOHHUE becriocadoyHble asuapelicbl makum
obpasom, ymo om Kaxdo20 2opoda Ao Kaxdo20 Opy2020 MOXHO 006pambCs (803MOXHO, C rnepecadkamu).
bonee moeo, dns kaxdo2o 2opoda A cyuwecmayem 20pod B makol, ymo nobol u3 ocmaribHbIX 20p0008
coeduHéH Hanpsamyto ¢ A unu ¢ B. [Jokaxume, ymo om 106020 eopoda MoxHO dobpambcs 00 106020
Opya020 He bornee, Yem ¢ dgyms nepecadkamu. (V. borgaHoB)

PeweHune. lNMyctb X 1 Y — npousBonbHble ABa ropoga, a X, Zi,..., Zy, Y — MapLupyT mMexay HuUMKU C
HaUMEHbLUMM YNCIIOM nNepecagok. [Npegnonoxnm, uto k > 3. Torga Z, He coeanHEH perncoM HU € X, HU c Y,
MHa4ye Haw MapwpyT MOXHO Obl 6bIn0 Bbl COKpPaTUTb, BOCMOMBL30BaBLUMCL 3TUM percoMm. o ycnosuio,
cyllecTByeT ropog B Takon, 4To Kaxgbl ropoA, OTNINYHbIN OT Z, 1 B, cCOeanHEH perncom XoTs Obl C OOHUM
N3 HUX. 3HaunT, Kaxabin 13 ropogoB X 1 'Y nnbo coeamnHér ¢ B, nmbo cam sensaetcsa ropogom B. Ho, ecnim



X #B =Y, To cywecTtByeT MmapwpyT X, B, Y ¢ ogHon nepecagkoun, B MPOTUBHOM Cllyyae CyLeCTBYeT Aaxe
penc mexay X n Y. B nobom crnyyae Mbl nony4mnun npotmeopeyne ¢ Bbibopom k. 3HaumT, npegnonoxexHve
HeBepHO, 1 k < 2. B cuny npon3BorbHOCTU BbiGopa X 1 Y Tpebyemoe yTBepXaeHne JoKasaHo.

Kputepun. [dokasaHo, 4To Mexay nobbiMy OBYMsi ropodamu ecTb MapLupyT He 6Gornee 4em c Tpems
nepecagkamu, ganbHenwero npoasmkeHust Het: 1 6arrn.

B onucaHHOM Bbiwe peleHuMn ynyuleH crniyqan, koraa B coBnagaeT ¢ X wnm Y, OCTanbHOE BEpPHO:
6 6asnnos.



