XVIII MATEMATHYECKASI OJIMMIIMAIA UMEHU JIEOHAPJIA DHUJIEPA
Pemenns 3aqannii peruoHAJbLHOIO 3TANA, 2 1eHb

6. Kax paspesamv keadpam na 12 mpey201bHUKO08, NI0WAOU KOMOPLIX OMHOCAMCS KAK
1:2:3:..:11:12? (W. PybaHoB)

Pemenue. 3ametum, uto yncia oT 1 7o 12 MoxHO crpynnupoBats B 6 map, CymMa 4KCell B
KaXKJ10M u3 KoTophix paBHa 13:1,12; 2, 11; 3, 10;4,9; 5, 8; 6, 7. Bo3ssmeM kBaapat ABCD
co ctopoHoit 13x3 = 39 u paznenum ero cropony 4B Ha oTpe3ku juHoi 1, 12,2, 11, 3, 10,
a ctopoHy AD — Ha oTpe3ku JyinHou 4, 9, 5, 8, 6, 7. CoennnuB BepirHy C ¢ BepIIMHON 4
Y TOUYKaMHU JIEJICHUS Ha CTOpOoHaX AB u AD, noJly4uM UCKOMbBIE TPEYTOJIbHUKHU: UX BBICOTHI,
OMyIllEHHbIE U3 BeplnHbl C, paBHBI CTOPOHE KBAJApaTa, MOATOMY HX IUIOMIAJN OTHOCATCS
KaK JIJTMHBI OTPE3KOB, Ha KOTOPbIE pa3ieieHbl 0OTpe3ku AB u AD.

7. ¥ Bacu ecmv 6anku ¢ cuneti, scénmoul u 3enénou kpackamu. OH xouem noKpacums Kaxc-
0oe Hamypanvroe yucio om 100 0o 1 000 000 exmrouumenvHo 00HOU U3 SMUX KPACOK MAK,
YymooOBI Kaxcovle mpu NONAPHO 3AUMHO NPOCMBIX YUCA ObLIU 00H020 Yeema. /Jokadxcume,
ymo Bace npuoémcs nokpacumse éce uucia oOHuM yeemom. Hanomnum, ymo mpu uucna
MOMAPHO B3aUMHO MPOCTHI, €Cau ) Kan#cOblx 08YX U3 HUX HAUOOIbUUL 00Ul Oerumes
pasen 1. (C. bepnos, B penakiuu A. ['onoBanoBa)

IlepBoe pemenue. byaem 1 KpaTKOCTH Ha3biBaTh uucia, Oonbiue 100 u mMeHbIMe
1000000, xopowumu. Bozpmem xopomme npoctsie uncia 101, 103 u 107. Tak xak onu
MOMAapHO B3aUMHO MPOCTHI, TO JOJDKHBI OBITH MOKPAIICHbl B OJUH I[BET (IIyCTh CUHUN).
3aMeHsist OIHO U3 HUX Ha BCEBO3MOXKHBIE IPYTHUE XOPOIIUE MPOCThIC Yncia, yoexkaaemcs,
YTO BCE XOPOIIKE MIPOCTHIC YKUCIIa MOKPAIICHBI B CHHUM 1IBET. BO3bMeM Mpon3BOIBLHOE XO-
poiee uncio n. OHO He Aenutcs XOTs 0b1 Ha oHO0 U3 yucen 101, 103 u 107 (o6o3Hauum
ero uepes k), Tak kak 101x103x107 > 1000000 u, no TO¥ k€ NpUYUHE, XOTA ObI HA OJHO
U3 TpeX CIAEAYIONIMX 32 HUMH XOPOIIMX MPOCTHIX uncen (0003HauuM ero uepes m). Toraa
qucia n, k, m MONapHO B3aUMHO MPOCTHI, U TaK KaK YUCla kK U m CHUHHUE, YUCIIO 1 TOXKE
JOJDKHO ObITh cMHUM. BTOopoe pemenue. JIro0as Tpoiika Buga (2n—1, 2n, 2n+1) coctout
U3 TOMpaHO B3aUMHO MPOCTHIX uuces. [loatomy B mo0OM Takoil Tpoilke Bce yucia
JIOJDKHBI OBITH OAHOTO 11BeTa. [TokpoeM Bce uncna ot 101 g0 999 999 tpoiikamu Takoro
Buna: (101, 102, 103), (103, 104, 105), ..., (999 997, 999 998, 999 999). Tak kak Jr00ObIE
JIBE COCETHUE TPOUKHU UMEIOT OOIIUI SJIEMEHT, BCE 3TH YHCIIA IOJDKHBI OBITh OJTHOTO IIBETA

(mycthb cunero). Yucna 100 u 1 000 000 Toxe cuHME, TaK KaK OHU BXOJAT B TPOUKH
(100, 101, 103) u (1 000 000, 101, 103), B KOTOPBIX €CTh CUHHUE YHUCIIA.

8. Ha pucynke uzo6pasicén agmoopom, mouxku — 3mo nepexpEécmki,
ompesku — 0opoeu. Kaosicowiii ompe3ok medxncoy coceOHuUMu modu-
Kamu MAuuHa npoesxcaem pogHo 3a munymy. Ilpuexas na nepexpé-
CMOK, MAWUHA HeMeONeHHO Ye3dcaem ¢ He2o no .Jobol dopoee,
Kpome mot, no komopoti oHa npuexana. CHayana HecKoIbKO MAuuH
PACNoJI0dNCcenbl Ha NePeKPECMKAx, 3amem OHU 0OHOBPEMEHHO HAYU-
Harm 08U2amsbcsi N0 YKA3aHHvlM npasuiam. Ilpu xakom naubons-
uiem Koauyecmee Mawiut Moxcem CIy4umscs, 4mo OHU cMO2ym He-
02PAHUYEHHO 00120 e30UMb, HUK020d He 6CMPeyasncy (HU Ha NepeKpECmKax, Hu Ha 00po-
eax)? (V. bornaHoB)

Oteer. 36 mammH. Pemenne. [Ipumep. 3amycTumM OJHOCTOPOHHEE IBHUKEHUE 36 MalllMH
0 BEpXHEMY U HIDKHEMY TpeyrojbHuKaM. Onenka. Kaxkaas maiiaa He peske 0JJHOTO pasa



B 6 MUHYT OYyJI€T OKa3bIBATHCS HA OJHOM M3 IIECTH MEPEKPECTKOB, T/I€ CXOASITCS TPH J0-
poru. 3HauuT, 3a J00ble 6 MUHYT MOAPS Kaxaasi MalllMHA MOOBIBAET HA OJJHOM M3 TaKHX
MEPEKPECTKOB, U TOTOMY MAIlIMH He OoJbiiie, yem 6-6 = 36.

9. /[1s KaKux HamypaivbHelx n HAudymcs maxue yenvie yucia a, b, ¢, d, 6onvuiue, uem
10°%%%, ymo a*+b’ = *+d? u a+b—c—d = n? (C. CypoBuen)

OtBet. /)11 BceX YETHBIX 71, U TOJIBKO 711 HUX. Pemenmne. Tak kak 11s1 1100010 1€0T0 &
uncia —k U k> IMEIOT Ty 7K€ YETHOCTb, 9TO M K, YUCIIO a-+b—c—d UMEET Ty 7K€ 4YETHOCTb, YTO
u a*+b* + ?+d? = 2(a*+b?*). 3HaUnT, YNCIIO /1 TOIKHO OBITH YETHBIM.

Ilyctb n yetHo. [lonoxuB x = a—c, y=a+c, z = d-b, t = d+b, nepenuiiiemM yCIOBUE B BUJIC
xy = zt u x—z = n. lIpumeM 3a x 10060€ YE€THOE YnCII0, Gombuiee, yeMm 21+10292°, u monoxum
z=x-n,y =2z, t=2x. Jlerko BUJETh, YTO BCE yCIOBUS 337291 BHITIOJTHCHBI.

10. /lan mpeyeonvnux ABC, 6 komopom £B = 60°. Ha npooonxcenuu cmoponvt AB 3a
mouxy B ommeuena mouka D, a na cmopone BC — mouka E, npuuem AD = CE. Ha npo-
ooscenuu ompeska AE 3a mouky E nawnace maxas mouxa F, umo AC = CF u DE = EF.
Haiioume yanvt mpeyeonvnuxa DEF (ykasxcume éce 6o3mooicuvie sapuanmot). (M. deno-
TOBa, B penakiuu A. Ky3HenoBa)

Otsert. Bcee yruibl o 60°. Pemenue. 13 ycnoBus cieayeT, 4To
AB<AD = CE <(CB. 3nauur, ZACB< ZCAB. Ilostomy
ZACB < 60° — unaue cymma yrioB Tpeyrojibauka 4ABC Obi1a
ob1 00mb11e 180°. [TocTpoum Ha otpeske AC paBHOCTOPOHHUM
TpeyroibHUK ACK Tak, 4To TOUkd K U B jexar ¢ OIHOU CTo-
ponsl oT npsiMoit AC. Tak kak LACB < 60°, Touku F u K ne-
’aT ¢ OHOU CTOPOHBI OT npsiMon BC.

[Tockonbky ZKCA+ZKAC =120°= £LBCA+/ZBAC, mnony-
4aeM, 4To

ZKCE = ZKCA-/BCA = ZBAC-ZKAC = ZDAK.

ITockonbky KA = KC u DA = EC, tpeyronbanku KCE u KAD paBHBI 110 IBYM CTOPOHAM
U yrily Mexxay Humu, otkyna KE = KD w ZEKC = ZDKA. 3Hauur,

/ZDKE = /DKC-/ZEKC = £ZDKC-/DKA = ZAKC = 60°,
u TpeyroinbHuK DEK Takxe paBHocTtopoHHuil. Ho Torna EK = ED = EF u CK = CA = CF,
TO ecTh TpeyroabHuku ECF u ECK paBHbl 0 TpéM ctopoHaM. [lockonbky K u F' nexar
0 OJIHY CTOpPOHY OT BC, oTCtozia ciaeayeT, uto Touku K u F' coBnagaroT, U TPEYTrOJIbHUK
DEF paBHOCTOPOHHHI, TO €CTh €r0 YIJibl paBHbI 60°.

3ameuanue. Pagu HarjasiTHOCTH HA YEPTEXKE BBINIE HE COOJIIO/IEHBI HEKOTOPBIE MPOIOP-
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Bropoe pemenune. 113 cymmsl yriioB Tpeyronbarnka CBA
nonyyaem, uto LCAB+ZACB=120°. Ilonoxum
ZEAD = a. Torna LCAE+ZACB = 120°—a. I3 cymmbl
YIJIOB  TPEYroJIbHUKA CAE  mnomy4aewm, 4TO
ZCEA = 60°+a > 60°. Iloctpoum Ha otpe3ske CE mpa-
BWIbHBIN TpeyrodbHUK CEL Tak, 4To0bl ayu EL nexan
BHyTpu yrma CEA. Torma JLLEA=oa=/ZLEAD,
CL=LE=CE=AD, ALEA = ADAE 1o 1Bym CTOpOHam




u yramy wmexny HumMu U LA=DE. ALAC=AEFC 1o TpemM CTOpOHaMm, OTKyJa
ZLCA=ZLECFu LLAC = ZEFC.
Honyctum, nyu CL BuyTtpu yrina ACE. Torna
LLAC=LEFC=LEAC= LLACHZLLAE > ZLAC
— npotuBopeune. 3Hauut, 1yd CL nexut BHe yria ACE. Torna
LFCA=ZFCE+ZECA = LACL+ZECA = 60°.

3Hauut, TpeyrodbHUK ACF — paBHocTtopoHHuil. Iloatomy ZLAC = /ZEFC = 60°,
ZFED = 180°-ZAED = 180°-ZEAL = 180°-120° = 60°. 3Hauut, TpeyroabHuk FED —
PABHOCTOPOHHUM.

3ameuyanue. MoxHO ObUIO MOCTPOUTH TOUKY L Tak, uto EDAL — mapasienorpamm, u
J0Ka3aTh, YTO TpeyroibHUK CEL paBHOCTOPOHHUM.

Tperbe pemienue. [loctpouM Touky N Tak, 4To c
ACEN — [apajjIeIOrpaMM. Torna
CF=CA=EN, ZBAN=ZEBA =060°. Tak xak
EB||AN, AD = CE = AN u tpeyronbHuk ADN pas-
HocTopoHHMH, oTKy1a DN = CE. Torga TpeyroJib-
Huku CFE w NED paBHBI IO TPEM CTOPOHAM U
ZEFC= ZDEN,

LAEN = LZEAC = LEFC = ZDEN. B Tpeyromnb-
Hukax ENA w END paBHBI B€ COOTBETCTBEHHBIE
ctoposbl: AN = DN, EN obmasi u LZAEN = ZDEN.
[ToaTtoMy 1O «4eTBEPTOMY NPU3HAKY PABEHCTBA N
TPEYTONbHUKOBY 00 AE = ED, mnoo LEAN+/ZEDN = 180°. PaccmoTpum 00a ciry4as.

Cayuau 1. llycte AE = ED = EF. Torna CE — menunana, a 3Ha4MT, U BbICOTa PaBHOOE -
penHoro tpeyroabHuka ACF. W3 paBeHcTBa TpeyroabHUukoB AEN u DEN umeem
ZANE = ZDNE = 30°, LZACE = ZENA = 30°, ZCAE =90°-ZLACE = 60°.
ZFED = 180°-ZAED = 180°-2£LCAE = 60°, T0 ecTb TpeyronbHuk FED — paBHOCTO-
POHHUM.

Cayuau 2. Ilycte LEAN+ZEDN = 180°. U3 cyMMBbl YrioB uerblpexyronbHuka AEDN
nmeeM LAED+ZAND = 180°, to ectb LAED = 120°, ZFED = 60° u tpeyronsHuk FED
— PaBHOCTOPOHHMIA.

3ameuanue 1. MoxHO ObUIO MOCTPOUTH TOUKY N Tak, 4TO TPEyroJibHUK ADN paBHOCTO-
POHHUH, U A0Ka3zaTh, 4T0o ACEN — mapamienorpamMMm. 3amedanue 2. PenieHre MOXHO
ObLIO 3aBEPILUTH MHAYE, 3aMETHUB, YTO TOUKa N JICKUT Kak Ha OuccekTpuce yria E Tpe-
yroiasHuka AED, Tak 1 Ha CepeIMHHOM NEPIIEHIUKYJIIsIpe K ero ctopoHe AD. O6e 3Tu nps-
MBbIE COZIEpKaT cepeiuny nIyru AD, He coaepxkaniell TOYKU £, OMCaHHON OKOJIO TPEYTOlb-
HUuKa AED okpyxHOCTH. 3HauuT, 1100 N — Ta caMas cepeauHa ayru, torna AEDN Bnu-
CaHHBIM U UMeeM citydail 2, 1100 JaHHbIE OUCCEKTpUCa U MEPIICHIUKYIISAP COBMAAAIOT U
AE = ED, nmeem cnyyai 1.



