XXXII YPAJIbCKUM TYPHUP FOHBIX MATEMATUKOB. ITIEPMb, 1-7.12.2008

Crapumasi rpynna, BpICIIAs JINTa, 2 TYP, PelieHUs] U YKa3aHUs /5 )KIOPHU.

3apaua 1. Cywecmeyem iu 8bInyKIvlll WeCmuy20bHUK, 8 KOMOPOM 00OHA U3 CMOPOH paeHa 1, a
8ce OUALOHANU UMEIOM YETOYUCTIeHHYIO ONIUHY?

Otset: Her. Pemenue. Ecnu CTOpOHBI TpeyrojabHUKA UMEIOT LIEJIOYUCIECHHbIE JUIMHBI U OJIHA U3
9THUX JUIMH paBHa 1, TO B€ Apyrue CTOPOHBI OJIKHBI OBITH PABHbBI, HHAYE HAPYIIUTCS HEPABEHCT-
BO TpeyroibHuka. Ho Toraa nomyuaercs, uro ecnu cropoHa 4B mecrtuyroiabauka ABCDEF paBHa
1, To o0a tpeyronbauka ADB u AEB — paBHOOeqpeHHbIE ¢ ocHOBaHUEM AB. Ho Torna obe Bep-
muHbl D 1 E nexat Ha cepeIMHHOM NEepIEeHANKYISIpe K AB, U eCTUyr0JIbHUK — HEBBITYKJIIBIH.

3agaua 2. [lapannenvHvie npsmvle pazdousaom HIOCKOCMb HA OOUHAKOB8ble NOAOCHI WUPUHDL .
Kaoicoas nonoca yenuxom noxpawena 6 KpacHwiti uiu CUHUL ygem (MOUKU HA NPAMbIX, pazoe-
JIAIOWUX NONOCHI, He NOKpauienbl). /lokaxcume, umo cywecmesyem pagHoCmopOHHULL mMpey2oabHUK
co cmoporoti 100, ece epuiunbl KOMOPO2O NOKPAUEHbI 8 OOUH YBeN.

Pemiennie. PasmecTuM OJHY K3 CTOPOH PaBHOCTOPOHHETO TpEyrojbHUKa co croponou 100, Ha
IPSMOM, pa3IeISIOIEN KPAaCHYI0 U CUHIOKO NMOJOCHL. [IycTh it onpenenéHHOCTH K 9TOM CTOPOHE
U3HYTPHU TPEYroJIbHUKA NPUMBIKAET KpacHas nojoca. TpeTksi BeplIMHA TPEYroJbHUKA HE MOXKET
TaK)Ke JIEKATh HA pa3JesIFOLIEi NOJI0Ch! JIMHUU, TIOTOMY YTO y PABHOCTOPOHHETO TPEYTOJIbHUKA C
LEJIOYMCIIEHHON CTOPOHOU BBICOTa — HE 11e10€ yucio. Ecnu TpeThs BepuinMHa yKe B KpacHOM Io-
Joce — CABMHEM Halll TPEYroJbHUK BBEPX Ha PACCTOSHUE, MEHBIIEE PACCTOSHUS OT TPEThel
BEPILUMHBI TPEYTOJbHUKA J0 BEpXHEW IpaHHUIbl TOM KpacHOM IMOJIOCH, INie OHa JIexHT. Eciu xe
TPEThsl BEpIIMHA JISKUT B CHHEH I0JIOCE, CIIBUHEM HAlll TPEYTOJbHUK BHU3 HAa PACCTOSHUE, MEHb-
IIee PacCTOSHUS OT TPEThEH BEPIIMHBI TPEYTOJBHUKA 10 HUKHEW TPAHMIIBI TOW TOJIOCHL, TJe OHA
aexuT. B o6oux ciayyasx nojgyduM TPEyrojJbHUK C OAHOLBETHBIMU BEPLUIMHAMU.

3apaua 3. 13 namypanvuvix uucen om 1 0o 2008 svibpanv 660 uucen. /loxasxcume, umo u3 3mux
660 yucen modcHo evlOpamsv 3 pasiuunsix yucia a, b, c maxux, umo c ne oenumces na HO/(a, b).

Pemenue. Ecnu cpenu BbIOpaHHBIX YKCEN €CTh YMCTa @ U b, Nensiuecs Ha MPOCTOe YHUCIO p, U
4HCIIO ¢, HE Jeldlleecs Ha p, oHU HaMm noaouayT. [lostomy ecnu ects 660 uucen, HE yIOBIETBO-
PSIONIUX YCIOBHIO 33/1a4H, TO JJIsI KQXKJIOTO MPOCTOTO p TUO0 BCE OHU JIETISITCS Ha p, MO0 JNENT-
cs Ha p He Oosee ogHOrO M3 HUX. [IpU ATOM MepBOe BO3ZMOXKHO TOJBKO TpU p = 2 win p = 3, ubo
yxe 2008/5 < 660. Utak, Ay KaXI0T0 MPOCTOTO p, Oosbiiero 2, cpeau 660 vucen, HE ya0OBIe-
TBOPSIIONINX YCJIOBHIO 3a7a4u, He Ooyiee ojHOTrO, nensmierocs Ha p. Ho p > 5 MoxeT ObITh Mpo-
CTBIM TOJIBKO €CJIM TIpH JejieHur Ha 30 OHO JAa€T OCTaTOK, HE JIEIAIIMIICA HU Ha 2, HA Ha 3, HU HA
5. Takux octaTkoB &: 370 1 U Bce mpocThie yucia ot 7 10 29. [loaroMy mpocThIX Yucen, O0IbITNX
3 u menpmmx 2008, He 60mbIe, yem 1+8-2010/30 = 537. Takum oOpazom, Yucell, UMEIOLTUX MPO-
CThIe JenuTenH, Gombuie 2 U 3, cpeu BhIOpaHHBIX He Gonee, yeM 537. [ockomsky 2'' > 2008 n
37> 2008, yucen, meapmux 2008 1 mensmuxcs TOJbKO Ha 2 U 3, He Ooiee, ueM 7-11 =77. Ho
537+77 < 660 — nmpoTtuBOpEUNE.

¢ Ornenka, 0ompiras 660, Ho MeHbinas 700 — 2 Gamia.

3anaua 4. B nesom Huxcnem yany oocku 2xn aexcum 2™ kongem. Kascoyio munymy Bacs naxo-
oum 0ge KoHhembl, edxcaujue 8 00HOU KiemKe, U nepekiaovieaen 00Hy U3 HUX 8 COCeOHI0 Cnpa-
8a Ul C8epxy KIemKy, a Opyayio KoHpemy cvedaem. /[okadcume, umo 8He 3a8UCUMOCIU OM NO-
paoka Oelicmeuti Bacunus pano unu no30no xoms 66l 00HA KOHema oKax3cemcsi 8 npasom 6epx-
HeM Yeny.

Pemenne. Pa300béM TOCKY Ha qUaroHaiu, HIyIIUE CIeBa-CBEPXY BIPABO-BHU3, U POHYMEPYEM HX
cieBa HanpaBo. [lepBas u (n+1)-as nuaronanu OyIyT COCTOSITh U3 OJTHOM KJIETKU — JIEBOW HUKHEHN
Y TIPAaBOW BEPXHEH KIIETOK TOCKA COOTBETCTBEHHO, — a OCTalbHbIC — M3 JIBYX KJIETOK Kaxmas. 3a-



MHIIEM B KXKIOI U3 KIECTOK k-0if muaroHany ancio 2° (k= 1, ..., n+1). HazoBéM suepaueii korde-
TBHI YMCIIO, 3aIIMCaHHOE B KJIETKE, I/Ie OHAa HAXOMUTCA. JIerko BHIETh, YTO MPH NEPEKIaIbIBAHIH
KOH(EThI €€ PHEPrusi yBeJIMUUBAETCS BJBOE, TO €CTh CTAHOBUTCS PaBHOI MpEXHEH 3HEpPruu 3Tou
KOH(ETHI IUTIOC YHEPTHUS BHIKUHYTHON KOH(DeThI. [ToaTOMy cymma sHepruii Bcex KOH(]ET, JTexanux
Ha JOCKE, He MEHSETCSI, TO eCTh OCTAETCS PABHOM MCXOIHOM CyMMapHOi sHeprum 2.

[Tycth Bacst He MOXKeT checTh HH OAHOW KOH(ETHI, a MpaBasi BEpXHsis KieTka mycra. Torna
Ha KaXJIOW M3 OCTAJIbHBIX KIJIETOK JICKUT HE OOJbIIe OJHOW KOH(ETHI, U UX CyMMapHasi SHeprus
ne Gombime 1+2-2'+...42.2" 1 =2""1_1. A nomxkma ona pasmsitees 2" . TIpoTHBOpEUne.

3apaua 5. [IpavoyzonbHuk ModcHo pazoume TUHUAMU, NAPATLIETbHBIMU cmopoHam, Kak Ha 200,
max u Ha 288 pasubix keadpamos. [lokaxcume, umo e20 MOMCHO pa3zdoume NPAMbIMU, NAPATLIElb-
HbIMU CTOpoHam, u Ha 392 pasHvix Keadpama.

Pemenue. [lycth npu pazouenun Ha 200 KBagpaTOB B KOPOTKOW CTOPOHE MPSMOYTOJIbHUKA YJIO-
JKUJIOCh a KBaJIpaToB, a B JUIMHHOW — b KBaJparToB, a pa3doueHun Ha 288 kBampaToB — c U d
KBaJIpaTOB COOTBETCTBeHHO. Torma ab =200 = 2°.5% a cd=288=2"3% u nmpu 3ToM b/a = dc.
YToOHkI MOCIeIHEE PABEHCTBO BBIMOJIHSIOCH, B YUCIUTENSIX U 3HAMEHATeNsAX apodeit b/a = d/c no-
Clle COKpAIIEHHs He JOIDKHO OBITh HH ISTEPOK, HH TPOSK. 3aMeTHM Terepb, uto 392 = 2°.7%. Tlo-
ATOMY, 3aMEHUB B PA3JIOKEHUSIX YUCEN d U b Ha MPOCThIC MHOXKHUTEIU BCE MATEPKUA CEMEPKaAMU,
MBI TIOJlyYMM TaKW€ HaTypaibHbIC uucia e | f, uto ef =392 u e/f=b/a = c/d. 310 n o3HA4aeT
CIIPABEIIMBOCTh YTBEPKACHHUS 3aIaUH.

3 5 2n—1

1 1 1
J > (n+1) (E et Ej npu écex Hamypaio-

1
3agaua 6. /Joxaoxcume, umo n(1+—+—+...+

HblX n.

P n 1+l+l+ +
CIICHHUE. 35

( 1) (1 1) ( 1 1] 11 non n 11 1
S n||l-= |+ === |+...+ —— 2ottt ot — e ——— > — L+ —
2) \3 4 2n-1 2n)) 2 4 2 2 12 Qn-12n 2 4 2n

H ﬁ—1+1+ +1( )>l+l+ +—
oy>1<e2 STyt ety n pas Z o T .

2n—1

3apaua 7. B mpeyeonvnuke ABC mouka M — cepeouna cmoponwi BC, C = 90°+_B/2,
ZAMC = 45 © Hatioume yenvl mpeyeonvhuxa ABC.

OtBet: L4 =45°, /B =30°, £ZC=105°. Pemienune. I[lyctb AK — BbIcOTa Tpeyroabuuka ABC, a
touka X cummetpuyHa Touke C oTHocutenbHO ToukH K. Torna /BXA = ZACX =90°-4B/2. To-
rna ZBAX =180°-£B-/BXA =90°-4B/2, otkyna AB = BX. Kpome Toro, TpeyroiabHuk AKM —
MPSIMOYTOJIBHBIN paBHOOEIpeHHBIN, oTkyna AK = KM = BX/2 = AB/2. CnenoBatenbHo, £B = 30°,
OTKyJ1a Jierko Haxoasarcs LA n LC.

¢ OtBet 0e3 00ocHoBanusT — () 0ayUIOB.

2m+1 2
33}13‘13 8. Kakoe naumenvuuee HamypajslbHOe 3HaA4YeHUe MOAHCeEM NPUHUMANTb 8bIPDANCEHUE 27" p

npu HamypaibHvlx m > 1 un?

Otger: 7. Pemrenne. [TockonbKy 2°—5% = 7, 10CTaTOUHO TMOKa3aTh, uto 2°" '—n* > 7 mpu m > 1. Ec-
m n = 2k+1 ueudrtHo, pasHocts 22" '—n? = 8-4"'4k(k+1)~1 maér npu AeneHHHM Ha 8 OCTATOK 7,
TO ecTh He MeHbIne 7. Eciu n = 4k+2, pasnocts 2°"'—n* = 8-4"'—16k(k+1)—4 maét npu mencHun
Ha 16 octatok 12, To ects He Menbine 12. Ecin n = 4k, pasnocts 22— = 8-4™'—16k* nemwures
Ha 16, To ecTh HE MeHbIIE 16.

¢ Toawpko orBeT — 0 6amioB. 3a JOKA3aTEIBLCTBO, YTO 22" _p? > 4 2 Ganna.



XXXII YPAJIbCKUM TYPHUP FOHBIX MATEMATUKOB. ITIEPMb, 1-7.12.2008

Crapuiasi rpynna, nepBasi Jiura, 2 Typ, pellleHusi 1 YKa3aHus AJs KIOpHU.

3anaua 1. Cywecmsyem u 6blnyKiblli ueCmuy20abHUK, 8 KOMopom 00HAd U3 CMOPOH pasHa 1, a éce oua-
2OHANU UMEIOM YETOYUCTEHHYIO ONUHY?

Ortger: Het. Pemenue. Ecnu cTopoHs! TpeyronbHUKa UMEIOT LIEJIOUMCIICHHBIE UTMHBI U OJJHA U3 3TUX JJIUH
paBHa 1, To B Ipyrue CTOPOHBI JOJKHBI OBITH PABHBI, HHAUYE HAPYLIUTCS HEPABEHCTBO TPEYTOJbHUKA.
Ho Torpa nomyvaercs, uro eciau ctopoHa 4B mectuyronbHuka ABCDEF paBHa 1, To 00a TpeyroibHUKa
ADB n AEB — paBHOOeapeHHbIe ¢ ocHOBaHuEM AB. Ho Toraa o6e Bepuinnbl D u E nexaT Ha cepeIMHHOM
NEPIEHIUKYIIAPE K AB, 4TO IPOTUBOPEYUT BBITYKJIOCTH IECTHYTOJIbHUKA.

. HpOCTCI\/JIIHI/Ie CBOMCTBaA BBITYKJIOCTU CUUTAIOTCA HArJIAAHO OYCBUIHBIMHA U 000CHOBAHUIO HE OJIC)KAT.

3apaua 2. [lapannenvhuvle npamele pazousaiom nioCKOCmMb HA 0OUHAKOBble noaocsl wiupunsl 1. Kascoas
nonoCa YenuKom nOKpauleHa 6 KpacHulll Uiy CUHUL yeem (MOYKU HA NPAMbIX, pA30enaouux nouochl, He
nokpauienut). /lokasxcume, umo cywecmeyem pasHoCmopoHHuti mpeyeoavHuk co cmoponou 100, éce gep-
WIUHBL KOMOPO20 NOKPAULEHbL 8 OOUH YEem.

Pemienune. PasmectuMm OJHY M3 CTOPOH PaBHOCTOPOHHETO TPEYTrojbHUKA cO cTopoHOoM 100, Ha mpsMoH,
pa3iersoed KpacHyl0 U CUHIOI NOJIOCHL. IlyCTh 11 onpenenéHHOCTH K 3TOM CTOPOHE W3HYTPH Tpe-
YTOJIbHUKA MPUMBIKAET KpacHas 1ojoca. TpeThsl BEpIIMHA TPEYTOJIbHUKA HE MOXKET TaKk)Ke JIe)kKaTh Ha pas3-
JENSAIOIIEN MOJIOCH! JIMHUU, IOTOMY YTO Y PAaBHOCTOPOHHETO TPEYT'OJbHUKA C LEIOYHMCIEHHOW CTOPOHOM
BBICOTAa — HE I1eJ10€ Yucio. Eciau TpeThs BeplInHa yKe B KPACHOW MOJI0CE — CABUHEM Halll TPEYTOJbHUK
BBEpPX HA PacCTOSIHME, MEHBIIEE PACCTOSIHUS OT TPEThEH BEPILIMHBI TPEYTOJIbHUKA 10 BEPXHEW T'PAHUILIBI
TOM KpacHOM MOJIOCHI, A€ OHA JEKUT. ECiuM e TpeThd BepIIMHA JICKUT B CUHEU MOJIOCe, CIBUHEM HAIII
TPEYroJbHUK BHU3 Ha PACCTOSIHUE, MEHBIIEE PACCTOSIHUS OT TPETHEN BEPILIMHBI TPEYTOJBHUKA 10 HYKHEN
IPaHUIbl TOM TMOJIOCHI, TJ€ OHA JEKUT. B 000uX ciyyasx MOTy4YUM TPEyTOJIbHUK C OJHOLIBETHBIMH BEp-
HIMHAMU.

¢ Tort daxt, yTO BHICOTa PABHOCTOPOHHETO TPEYTOJHHUKA C I[EJIOYNCICHHON CTOPOHON — HE 1EJI0€ YHC-
JI0O — CYMTAETCS U3BECTHBIM.

3anaua 3. U3 namypanvuwix uucen om 1 0o 2008 eviopano 800 uucen. /Joxasxcume, umo u3z smux 800 uu-
cenl MOJHCHO 8blopamb 3 paznuunblx yucia a, b, ¢ maxux, yumo c ne denumces na HOJ/[(a, b).

epBoe pemenue. Ecnu cpeayn BeIOpaHHBIX YHCEN €CTh YUCHIA @ U b, Nensiuecs Ha MPOCTOe YUCIO p, U
YHCIIO ¢, HE JejsIeecs Ha p, OHU HaM nojnoiayT. I[lostomy ecnu ects 800 yncen, He yIOBIETBOPSIIOIUX
YCIIOBHIO 33J[a4H, TO JJISI KaXKIO0TO MPOCTOTo p I10O0 BCe OHM AETATCA Ha p, MO0 JENUTCs Ha p He Oojee
onHOro u3 HuX. [Ipu 3TOM MepBOe BO3MOKHO TONBKO TipH p = 2, n6o yxe 2008/3 < 800. Urak, mis kaxao-
r'o NMpocTOro p, 6omnpiiero 2, cpeau 800 uncen, He yAOBIETBOPSIOLIUX YCIOBUIO 331a4u, He Oojiee OHOTO,
nensmerocs Ha p. Ho p > 5 MoxeT ObITh MPOCTBIM TOJIBKO €CJM MpPH JeNIeHUH Ha 6 OHO NaéT ocTarok 1
w 5. [TosTomy mpocthix uncen, meHbimmx 2008, He Oombie, wem 3+2002/3 < 671. Takum oOpa3oM, 9u-
cell, UMEIOIINX MPOCThIe AETUTENH, OoJbIINe 2, Cpeau BbIOpaHHBIX He Oonee, yeM 670. [lecars crenenen
nBoiku, MeHbinux 2008, monoxenus He cracaroT: 680 < 800. [IpoTuBopeune.

Bropoe pemenne. Kak nmokazaHo B nepBoM pelIeHUH, JIMOO BCE HAIYM YUCIIA YETHBIL, TUOO0 CpeIu HUX XOTS
0b1 799 Heuétnbix. Cpenu y€THbIX uncen ot 2 10 2008 ects 334 yucna, nensumxcs Ha 3, cpeau HEUETHBIX
Takux yrcen 335. B o6oux ciaydasx B UMCIIO BBIOpAHHBIX MTOMAAYT XOTs Obl 1Ba YMCIIA, AEISIUXCSA Ha 3, U
XOTs ObI OJTHO, HE AcsAIIeecs Ha 3.

3anaua 4. B [Ipocmokeawunckou wikone 10 knaccos. Kaxicowiti yueHux 3HaKomM poeHo ¢ 7 YUEeHUKaMu 8
KA*COOM U3 OCMANbHBIX Oesamu Kiaccos. Bce snakxomemea — e3aummuvie: eciu M 3uakom ¢ N, mo u N
3Haxom ¢ M. JJokasicume, umo 80 8cex Kiaccax noOpoGH)y Y4eHUKos.

Pemenue. Bo3pMmém nBa mo6bix kinacca A u b. [lycTs B HUX @ U b yYEHUKOB COOTBETCTBEHHO. JlomycTuM,
r00ble 1IBOE 3HAKOMBIX OOMEHSUIMCh pyKomoxkatueM. Torja ydeHHKH Kjacca A chenanu 7a pyKomoxa-
THH, a yU4eHUK Kjacca b — 7b pykonoxkaruii. Ho B KaXXJ1oM pyKOMOXaTHUU y4aCTBOBAJ OJAWH YUEHUK W3
KJlacca A ¥ OJIMH YYeHUK U3 Kiacc b, moatomy 7a = 7b, otkyna a = b.



3amaua 5. B nekomopbix Kiemkax 00cku 2xn aexcam monemsi, éce2o monwem 2". 3a ooun xo0 paspewaem-
csl 8351Mb 08e MOHembl, excaujue 8 0OHOLU KiemKe, U Nepeiodcums 00HY U3 HUX 8 COCEOHION CNpasa uiu
ceepxy Kiemky, a opy2ylo MoHemy ulKuHyms. /[okadcume, umo maxumuy onepayusmu u3 arooou Hadaib-
HOUL pACCMAHOBKU MOHEM MONCHO NOLYYUMb PACCMAHOBKY, 8 KOMOPOU Npasas 6epxXuss K1emKa He nycma.

Pemenue. Muanyxkius o n. baza (ms mocku 2x1) oueBunna. [lepexon. Bosemém nocky 2x(n+1), Ha KOTO-
poit nesxar 2" MoHer u pasnenum eé Ha KpaiHIO JEBYI0 «IOMHHOMIKY» 2x 1 M OCTaBIIYIOCS YacTh 271,
KOTOpYI0 Ha30BéM kopomkot dockoti (KJI). Eciu na KJI ecth x0Ts1 Ob1 2" MOHET, cpa3y MpUMEHSEM IIpEI-
MOJIOKCHUE UHTYKIHH.

IMycte na K] 2"k moner, tae 2" > k> 0. Toraa B «goMuHOIIKe» ux 2"+k. ByaeMm «mepeOpachiBaTh
MOHETHBI U3 «IoMuHOMIKNY Ha KJI. DTO BO3MOKHO, IMOKa B «JOMHUHOIIKE» €CTh XOTS ObI TP MOHETHI, O-
3TOMY MbI CMOXeM IepeGpocutsb xotst 051 [(2"+h—1)/2] = 2" '+[(k-1)/2] morer. [Tocie storo 2" > k, Ha K]
okaxercst XoTst Ob1 2"+2" ' +[(k-1)/2]-k momner. Iockomnbky 2" > k, [(k-1)/2]-k > ki2—1—k = —k/2—1 > —(2"-
1)/2-1=-2""-1/2, OTKyJa [(k=1)/2]k > 2" u
2"+2" [ (k=1)/2]~k > 2". Taxum o6pazom, Ha KJI He MeHee 2" MOHET, M MBI CHOBA MOKEM IIPHMEHHUTD HH-
NYKIIMOHHOE MPEIOI0KCHHE.

Ocrancst ciydaif, korga Bee 2" MOHET HaXO[ATCS B «IOMMHOIIKE». TOrIa, Kak JIerko BHACTH, HE
MeHee 2" M3 HEX MOKHO coOpaTh B BEPXHEH €€ KIIETKe, a OTTY/1a, Tepsis Ha KakI0i HOBOM KJIETKE I0JIO-
BHHY MOHET, MBI CMOXEM IPOTHATH OJJHY MOHETY TI0 BEpXHEW TOPU3OHTAIHN JIOCKH J0 CaMOTr0 KOHIIA.

1
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3apaua 7. B mpeyeonvruuxe ABC mouxa M — cepeouna cmoponwvr BC u £C = 90°+_2B/2. Jloxaxcume,
umo LAMC < 60°

Pemenue. Jlerko naiith, uyto £A4 =90°-3£B/2. [losatomy £B < 60°. lanee, nockonbky £C>90° > /B,
AB > AC. CnenoBarenbHO, OCHOBaHUE OMCCEKTpUCHl AD yrima A nexut ommke k C, 4eM K B, oTKyaa
LCAM > £A/2 = 45°-3 ZB/4. 3Hayur, ZAMC = 180°—ZLC—ZLCAM < 180°-90°°—~B/2—
45°+3 /B/4 = 45°+/B/4 < 45°+60°/4 = 60°.

3agaua 8. Kakoe HaumeHbuiee HAmMypanibHOe 3HAUEHUE MONCEM NPUHUMAMb BbIPANCEHUEe
HamypanvHovlx m > 1 un?

omtl 2
27" —n” npu

Ortser: 7. Pemenne. [ockonsky 2°—5° =7, nmocraTouso mokasate, 4to 2°""'—n*>7 mpu m > 1. Ecnu
n = 2k+1 HeuérHO, pasHocts 22" '—n? = 8-4"'4k(k+1)—1 naér mpu eneHnH HAa 8 OCTATOK 7, TO €CTh HE
mensbIne 7. Ecnu n = 4k+2, paznoctsb 22 = 8-4’"71—16k(k+1)—4 MaéT mpH JeneHuu Ha 16 octatok 12,

+ —
T0 ecth He MeHbine 12. Ecin n = 4k, pasnocts 2°™'—n® = 8-4"'—16k* nenutcs Ha 16, TO ecTh He MEHbIIE
16.

2mtl 2
¢ Tonbko orBeT — 0 6aIoB. 3a JOKA3aTENbCTBO, UuTO 2" —n” > 4 — 4 Gaina.



XXXII YPAJIbCKUM TYPHUP FOHBIX MATEMATUKOB. ITIEPMb, 1-7.12.2008

Crapumasi rpynna, BTopasi Jiura, 2 Typ, pelieHusi 1 YKa3aHusl 1JIsl ’KIOpH.

3apaua 1. Cywecmeyem iu 8bInyKIvlll WeCmuy20bHUK, 8 KOMOPOM 00OHA U3 CMOPOH paeHa 1, a
8ce OUALOHANU UMEIOM YETOYUCTIeHHYIO ONIUHY?

Otset: Her. Pemenue. Ecnu CTOpOHBI TpeyrojabHUKA UMEIOT LIEJIOYUCIECHHbIE JUIMHBI U OJIHA U3
9THUX JUIMH paBHa 1, TO B€ Apyrue CTOPOHBI OJIKHBI OBITH PABHbBI, HHAYE HAPYIIUTCS HEPABEHCT-
BO TpeyroibHuka. Ho Toraa nomyuaercs, uro ecnu cropoHa 4B mecrtuyroiabauka ABCDEF paBHa
1, To o0a tpeyronbauka ADB u AEB — paBHOOeqpeHHbIE ¢ ocHOBaHUEM AB. Ho Torna obe Bep-
muHbl D 1 E nexar Ha CepeAMHHOM MEPIEHIUKYIIsIpe K AB, 4TO IpOTUBOPEUYUT BBITYKJIOCTH ILIEC-
TUYTOJIbHUKA.

¢ [Ipocreiimre cBOWCTBA BBIMTYKJIOCTH CUUTAIOTCA HATJISHO OYEBUJIHBIMA U OOOCHOBAHHIO HE
noJjeKar.

3agaua 2. Ha cmone nedxcam Kyuku cnuyek. Bovlbupaemcs npoussonvHas Kyuka, u uz 6cex Kyuek,
He MeHbUUX BblOPAHHOL (BKIHOUASL CAMY 8bIOPAHHYIO), YOANsemcs N0 CMOJbKO CHUYEK, CKOJILKO
ObL10 6 8blOpanHoll Kyuke. Ilocie HeCKOIbKUX MaKux onepayuii Ha cmojie OCManlach 0OHA KyYKd.
Ckronvko 6 Hell Modicem Obimb CRUYEK, eCli CHa4ana Kyuku cooepocam 1, 2, 3, ..., 54 cnuuku?

Pemenue. HazoBéM «ieceHkoit» HaOOp M3 HECKOJIBKHUX Ky4Ye€K, KOTOPHIE MOKHO PACIOJIOKHUTh B
pAIl Tak, YTO B MEPBOM Kyuke | crmuuka, a B KaXJA0W CJIEAYIONIeH Ha OJJHY CIIUYKY OOJIbIIE, YeM B
npenpiaymeil. [leppoHayaibHO Ha CTOJIE JICKHUT OJIHA <JieCEeHKay. JIerko BUAETh, UTO €CJIH 10
OTNMCAaHHON B YCIIOBHH OIEpAIMM KyYKH Ha CTOJIe 00pa30BBIBAIM HECKOJIBKO «JIECEHOK», TO 3TO
CBOWCTBO COXPAHMUTCS U Tocie onepanuu. [loatomy ecnu Ha cTosie B UTOre octanach OJIHA Ky4Ka,
TO OHA — TOXKE «JIECEHKa), U, 3HAUNUT, B HCH OJ[HA CITMYKA.

3anaua 3. 13 namypanvusix uucen om 1 0o 2008 eviopano 1010 uucen. [loxkasxcume, umo uz smux
1010 wucen mostcro 8vlopamo 3 paznuunvix yucia a, b, ¢ maxux, umo c ne oenumcsa na HO/[(a, b).

Pemenue. Cpenu uncen ot 1 1o 2008 ects 1004 u€tabix 1 1004 HeuétHpix. [loaToMy cpenu Jro-
Ob1x 1010 BRIOpaHHBIX YHCEN HAWIyTCs JABa YETHBIX YMcia @ U b U Heu€THOe uncio c. OHu mo-
XOJIST.

3apaua 4. B [Ipocmoxsawuncroi wkone 10 xknaccos. Kasicowviii yueHUK 3HAKOM POBHO C OOHUM
VUEHUKOM 8 KANCOOM U3 OCMANbHbIX Oegsimu Kiaccos. Bce snaxomcmea — e3aummusvie: eciu M
snaxom ¢ N, mo u N 3naxom ¢ M. [[oxadsxcume, umo 60 6cex Kiaccax noposHy Y4eHUKOB.

Pemenue. BozpméMm nBa mo0bix kiacca A u b. [lonmpocum kaxmoro yaeHnka u3 kiacca A B3sTh 3a
PYKY cBoero 3HakoMoro u3 knacca b. [IocKobKy Ka)Iplil yYeHUK U3 Kiacca b 3HakoMm poBHO C
OJHUM YYEHHUKOB U3 Kjiacca A, U BCE€ 3HAKOMCTBA B3aMMHBI, BCE YUCHHKH U3 KJ1acCoB A u b pazo-
OBIOTCS Ha Maphl AeprKamuxcs 3a pyku. Ho 3To u o3HavaeTt, uto B A 1 b mopoBHY y4eHHKOB.

3amaua 5. B Hekomopuix Kiemkax 00cku 2 xn excam Mounemol, 6ce2o monem 2". 3a 00un xo0 pas-
peuwiaemcs 83mb 08e MOHembl, Jexcaujue 8 00OHOU KilemKe, U Nepeodcums 00HY U3 HUX 8 coceo-
HIOI0 CRpAsa Uil ceepxy KIemkKy, a Opy2ylo MOHem) 8blKUHyms. /{okasxcume, 4ymo maxumu onepa-
yusamMu u3 1000l HAYAILHOU PACCMAHOBKU MOHEN MONCHO NOJYYUMb PACCHMAHOBKY, 8 KOMOPOl
npaeas 8epxHss KiemKka He nycmd.

Pemenue. Unnykuus no xn. baza (ana gocku 2x1) oueBunna. Ilepexon. Bossmém nocky 2x(n+1),
Ha KOTOPOit Texar 2" MOHET M paszennm eé Ha KPaiHIO0 JIEBYIO «IOMHUHOIIKY» 2x1 M ocTaB-
IIYIOCS 9aCTh 2X7, KOTOPYIO Ha30BéM xopomkou dockou (KJI). Eciu va KJI ects x0Tst 0661 2" MO-
HET, cpa3y IPUMEHSIEM NPEAIOI0KEHUE NHIYKIUH.

ITycts va KJI 2"k monet, rae 2" > k> 0. Toraa B «gomMuHOIIKe» HX 2" +k. Bynem «mepebpa-
CBIBaTh» MOHETHI U3 «JOMUHOWKW» Ha KJ[. 3T0 BO3MOXHO, OKa B «JOMHUHOIIKE» €CTh XOTS ObI



TPH MOHETHI, IO3TOMY MBI CMOXEM IepeGpocuTh XoTst 661 [(2"+k—1)/2] = 2" '+[(k-1)/2] MoHer.
Iocie storo 2" > k, Ha KJI okaxercs xotst 061 2"+2" '+[(k—1)/2]-k monet. [Tockonsky 2" > k, [(k—
1)/2)-k > ki2—1—k = —k/2—1 > —(2"-1)/2-1 =-2""'-1/2, OTKyJ1a [(k—1)/2]—k>2"" u
2"+2" [ (k=1)/2]~k > 2". Takum 06pasom, Ha KJI He MeHee 2" MOHET, U MbI CHOBA MOJKEM TIPHME-
HUTb UHIYKIIMOHHOE MPEIOJIOKEHHE.

Ocraiicst ciydaif, koraa Bce 2"+1 MOHET HaxXOATCSA B «IOMHHOIIKE». Toraa, Kak JIerko BH-
JeTh, HEe MeHee 2" M3 HUX MOKHO cOOpaTh B BEPXHEH €€ KJIE€TKe, a OTTy/a, Tepsis Ha KaXI0W HO-
BOM KJICTKE IMOJIOBMHY MOHET, MbI CMOXEM MPOTHAThH OJJHY MOHETY 1O BEPXHEH FOPH30HTAIH J10C-
KU JI0 CAaMOT'O KOHIIA.

¢ CranpmapTtHoe HeBepHOe perieHue (crosmiee 0 6amuioB) — MOTEPS MOCIEAHETO Cydasi U3 Hallle-
TO PEIICHHUS.

1 1 1 1 1 1
nfl+—+—+.+—|2n+])| =+=+..+—— -
3apaua 6. Jokaosrcume, umo ( 23 nj ( )(2 3 n+1j npu ecex Hamypaiv

HblX n.

Pemienue. JlocTaTouHO pacKkpbITh B 000MX YacCTAX CKOOKH M CPaBHUTH CyMMBI mousieHHO. Hepa-

n_n+l
BEHCTBO E 2 &+ [puBCeX N > 1 u 1 <k < nnpoepseTcsi O4EBUIHBIM 00Pa30M.

3apaua 7. Mooicno u paspesame ky6 4 x4 x4 na onoxu uz 4 Kyouxos, usoopasicénnvie ||
Ha KapmuHKe cnpaea?

OtBet: Moxno. Pemenmne. Ilokaxkem, kak

M3 BOCBMH TaKUX OJIOKOB CJIOXKHTH Tapai- | 1 3 3 34 3 3|7 7
nenenunen 2x4x4. CHavana yjaoxuMm JBa | | 1 |2 5111214 517 714
TakuxX OJ0Ka, KyOMKH KOTOPBIX OTMEUYEHBI

yucinamu | u 2, “mmammsa’ Ha kBaapat 4x4 ! 2 >|1]2)4 5]8 814
(puc. A). 3arem emé uetbipe Onoka: 3, 4, 5 2 51616 6 8 8|16 6
1 6 HaJOXXMM Ha TOT K€ KBajzpaT “pedpom”™ A B C

(puc. B). Ha pucynkax yka3aHbl TOJIbKO BU-

TUMBIE CBEpXy rpaHu KyOukoB. boiee TEMHBIM IIBETOM OTMEUYEHBI KJIETKH, TOKPHITHIE OOJIBIINM
KOJM4YeCTBOM KyOukoB. broku 7 u 8 3akpsiBatoT BTopoi cioil (puc. C). Ky 4x4x4 cknanpiBaercs
U3 JIBYX NapajuieNenumneoB 2x4x4.

2m+l 2
Bamaua 8. Kaxoe naumenvuiee HamypaibHoe 3HAYEHUE MONCeNn NPUHUMAmMb ebipadicerue 2°" '—n

npu HAMypairbHblX m u n?

—+ .
Otser: 4. Pemienue. [Tockonbky 2°-2? = 4, nocrarouHo mokasats, uto 27" '’ > 4. [Tpu uétHOM N

9TO OYEBHUHO, MOCKOJIbKY Pa3HOCTh TMOJIOKHUTENbHA U JenuTcs Ha 4. A ecnu n = 2k+1 HeuéTHO,
2mtl 2 1 .
passocth 27" —n" = 84" —4k(k+1)—1 maér npu meneHuH Ha 8 OCTaTOK 7, TO €CTh HE MEHbIIE 7.

¢ Tonbko oTBET (naxke ¢ mpumepom) — O GasIoB.



XXXII YPAJIbCKUM TYPHUP FOHBIX MATEMATUKOB. ITIEPMb, 1-7.12.2008

Muapmasi rpynna, BpIcIIas JIMTa, 2 TP, pelieHUs] H YKa3aHUsA /s )KIOPHU.

3apaua 1. B mpeyeonvnuke ABC mouka M — cepeduna cmoponvt BC, C = 90°+B/2,
ZAMC = 45 ¢ Hatioume yenot mpeyeonvruka ABC.

OtBet: ZA4 =45°, LB =30°, £C = 105°. Pewienue. [lyctb AK — BbicoTa Tpeyroibauka ABC, a Touka
X cummerpuuHa Touke C otHocuTenbHO TOukn K. Torma /BXA=/ACX=90°-/B/2. Torna
ZBAX =180°-4£B-/BXA = 90°-4B/2, otkyna AB = BX. Kpome Toro, TpeyroiabsHuk 4AKM — npsmo-
YTOJNbHBIA paBHOOENpeHHBIN, oTKyna AK = KM = BX/2 = AB/2. CnenoBarenbHo, /B =30°, oTkyna
serko Haxomsarcea ZA u ZC.

¢ OtBer 6e3 o0ocHoBaHUI — 0 0aIOB.

22m+1_

3agaua 2. Kakoe naumeHnvuiee HAmMypaibHOe 3HAYEHUE MONCEN NPUHUMAMb 8bIPANCEHUE n’ npu

HAmMypaibHovlX m u n?

Otger: 4. Pemenue. ITockonbky 2°—2° = 4, 10cTaTOYHO MOKa3aTh, uto 2°""'—n? > 4. ITpu yétHOM N 3TO

OYEBHJIHO, TIOCKOJIBKY Pa3HOCTH TOJIOKHUTENIbHA U JIenuTcs Ha 4. A ecnu n = 2k+1 HEe4ETHO, pa3HOCTh
22" _p? = 8.4™ ' _4k(k+1)—1 naért npu AeleHUH HA 8 OCTATOK 7, TO €CTh He MeHbIIe 7.

¢ OtBer 6e3 00ocHoBanusa — 0 OaLIOB.

3agaua 3. M3 namypanvueix uucen om 1 oo 2008 evibpana muicsiua yucen. /foxasxcume, 4mo u3 3moti
MBLCAYU YUCETl MOHCHO 8b1Opams 3 pasnuynslx yucia a, b, ¢ maxux, umo c ne oenumcs na HO/(a, b).

[lepBoe pemenne. Ecnu cpeny BRIOpaHHBIX YKCEN €CTh YHCA a U b, Iensuimecs Ha IPOCTOE YUCIIO p,
Y YHCIIO ¢, HE Jerileecs Ha p, oHU HaMm nojoiayt. Iloaromy ecim ecte 1000 yucen, He y10BIETBO-
PAIOLIUX YCIOBHIO 33J]a4H, TO JJIsl KXKIO0TO MPOCTOro p A10O0 BCE OHM JAETSATCS Ha p, MO0 JENUTCS Ha
p He 6oree oaHOro u3 HUX. [Ipu 3TOM MepBoe BO3ZMOXKHO TOJIBKO IpH p = 2, n6o yxe 2008/3 < 1000.
Wrak, 1 kaxaoro nmpoctoro p, 6oubiiero 2, cpeau 1000 yucen, He yAOBIETBOPSIOMIMX YCIOBUIO 3a-
nadu, He OoJiee oJIHOTO, Aensuierocs Ha p. Ho p > 5 MoxeT ObITh MPOCTHIM TOJBKO €CIIU MPHU ACIEHUN
Ha 6 oHO ma€r ocrarok | wim 5. IloatoMy mpocThix umucen, meHblux 2008, He Oosblie, yem
3+2002/3 < 671. Takum 00pa3oM, 4nces, UMEIOIIUX MPOCTHIE IEIUTENTH, OOJbIINe 2, CpeIn BHIOpaH-
HEIX He Oozee, yem 670. Jlecsath cremneHel nBOMKM, MeHbIMX 2008, ITOJIO0KEHUS HE CIIacaror:
680 <1000. ITpoTtuBopeune.

Bropoe penienune. Kak mokazaHo B IEpBOM pEIICHUH, JUOO BCE HAIIM YUCIa YETHBI, JTHOO Cperd HUX
x0T1s1 061 999 Heu€THbIX. Cpean 4€THbIX uncen oT 2 1o 2008 ectb 334 yucna, aensmuxcs Ha 3, cpeau
HEYETHBIX TakuXx yucen 335. B o6oux ciydasx B 4nuCI0 BRIOPAHHBIX MOMAIYT XOTs ObI Ba YUCIa, Je-
JSAMMXCS Ha 3, ¥ XOTsI Obl OJJHO, HE Jensieecs Ha 3.

3anaua 4. Moowcno au pazpezamo kY6 4x4 x4 na 6aoxu u3z 4 KyouKos, u300padcénHvle Ha
KapmuHke cnpaga? |

OtBer: Moxno. Pemienuwe. IlokaxeMm, Kak M3 BOCBMH TakKuX OJIOKOB CJIOKUTh |
napayuienenunen 2x4x4. CHagana yjI0KuM JBa TaKUX OJI0Ka, KyOWKH KOTOPBIX OTMEUEHBI YrciamMu |

u 2, “nnamms’ Ha kBajapat 4x4 (puc. A). 3a- ) 3 3034 3 317 7

TeM enié yetbipe Ooka: 3, 4, 5 U 6 HaJIOXKUM
Ha TOT e KBazapar “pebpom” (puc. B). Ha |1 1 |2
PUCYHKaX yKa3aHbl TOJIBKO BUJIUMBIE CBEPXY
rpaHu KyoukoB. boiee TEMHBIM IBETOM OT-

11214 7
11214 8
6|16 6 8

AN |0 |
()N SN N

MCUYCHBI KJICTKH, IMOKPLITHIC OOJIBIIIMM KOJIH- 2

5
5
8
C

T | | W

yecTBOM KyOukoB. bioku 7 m 8 3akpbIBaroT A
BTopoii cioi (puc. C). Ky6 4x4x4 cknaasiBa-
€Tcs U3 JIBYX Napajuienenunenon 2x4x4.



3agaua 5. [Ipsamoy2oivHUK MOJCHO pazoums TUHUAMU, NAPATLIETbHbIMU COpOoHaM, kak Ha 200, max
u Ha 288 pasuwix keaopamos. Joxaxcume, umo €20 MOMCHO pazoumv NpAMbIMU, NAPALLETbHLIMU
cmoponam, u Ha 392 paeuvix keaopama.

Pemenue. [1ycts npu pa3ouennn Ha 200 KBagpaToB B KOPOTKON CTOPOHE MPSIMOYTOJIHUKA YIIOKUIOCH
@ KBaJpaToB, a B JJIMHHOM — b KBaJparToB, a pa3doueHnu Ha 288 KBaapaToB — ¢ U d KBaJpaToOB COOT-
BeTcTBeHHO. Torma ab =200 = 23-52, acd=288=2° -32, u ipu 3ToM b/a = d/c. UYToObI noceiHee paBeH-
CTBO BBINOJIHSJIOCH, B YUCIHUTENAX U 3HAMEHaTesX apoleit b/a = d/c mocne cokpalleHus: HE JOJDKHO
OBITH HU IATEPOK, HU TPOEK. 3aMETHM Terepb, 4to 392 = 2372, TI03ToMy, 3aMEHHB B Pa3JI0KEHHAX UH-
Cell @ U b Ha POCThIE MHOXKHUTEIH BCE MATEPKU CeMEPKaMH, MBI TIOJYYHM TaKHe HAaTypajIbHBIC YHCIIA €
u f,aro ef = 392 u e/f = b/a = c/d. 10 M 03HAYAET CIPaBEITUBOCTH YTBEPKICHHSI 3a/Ia4H.

3amaua 6. lano HamypaibHoe yucno n>1. Joxaoxcume, umo
I 1 1
nll+—+—=+..+ >m+1)| —+—+..+—
2n—1 2n
n 1+l+l+ + >(n+1) l+l+ +L
Pemetive. 375 7 2l 2 4 7 2n <
n 1—l + 1.1 +...+ L1 >l+l+ +L
< 2) 3 4 -1 2n))" 2 4 7 2n <
n+n+ N n 1+1+ +1 q n 1+1+ +1 1+1+ +1
— T — T..T——————Z2— T —T..T— - = —T—T..T— > —T—T..T—
<212 Qn—-12n 2 4 m OYEE S T o (np®) = 5ty 2

P BCAKOM 1 > 1.

3agaua 7. B Hekomopwix Kiemkax 00cKu 2xn aexcam mMoxnemuvl, 6ceco monem 2". 3a 0o0un xo0 paspe-
waemcs 83mb 08e MOHEmbl, Jexcaujue 8 0OHOU KlemKe, U Neperodcums 00HY U3 HUX 8 COCEOHION
cnpasa unu ceepxy Kiemky, a Opy2yilo MOHemy GblKUHYMb. Jlokasxcume, Ymo makumu onepayusmu u3
000U HAYATLHOU PACCMAHOBKU MOHEM MO}CHO NOJLYYUMb PACCMAHOBKY, 8 KOMOPOU Npaeas ePXHsis
KlemKa He nycma.

Pemienne. Munykuus no n. baza (ns gocku 2x1) oueBuana. Ilepexon. Bozemém nocky 2x(n+1), Ha
KOTOpOii nexkar 2" MOHET M pasienuM eé Ha KpaiHIOI NeBYI0 «IOMHMHOMIKY» 2x| ¥ OCTaBIIyIOCS
4acTh 2xn, KOTOpyio Ha3oBéM xopomkoi dockou (KII). Eciu na KJI ectb xotrs Ob1 2" MOHET, cpasy
NPUMEHSIEM MPEATIOI0KEHUES MHTYKIIHH.

[Tycts Ha K] 2"k moner, rae 2" > k> 0. Torna B «qoMuHomke» ux 2"+k. bynem «mnepedpachi-
BaTh» MOHETHI U3 «JIOMUHOMKW» Ha KJI. 3T0 BO3MOXKHO, MOKa B «JIOMHHOIIKE» €CTh XOTS OBl TPH
MOHETBI, TI0O3TOMY MBI CMOXKeM TiepeOpocuTh XoTs Obl [(2"+k—1)/2] = 2" '+[(k—1)/2] momner. Tocie
storo 2" >k, na KJI oxaxercst xors Ob1 2"+2"'+[(k—1)/2]-k moner. Iockomsky 2" >k, [(k=1)/2]-
k> ki2—1—k = —k/2—1 > —(2"-1)/2—1 ==2""'-1/2, OTKy/1a [(k=1)/2]~k > 2" u
2"+2" [ (k=1)/2]—k > 2". Taxum obpazom, Ha K] He MeHee 2" MOHET, M MBI CHOBA MOXEM NPUMEHHTh
UHAYKIIMOHHOE MPEAMOI0XKCHHE.

Ocrtancst ciIydaii, korna Bee 2”7 MOHeT HaXOSTCSA B «IOMUHOIIKe». TOr/a, KaK JISTKO BUIETh, HE
MeHee 2" U3 HUX MOXKHO coOpaTth B BepXHeH €€ KJIeTKe, a OTTY/1a, Tepss Ha KaX 10 HOBOM KJIETKE IM0JI0-
BHHY MOHET, MBI CMO’KEM ITPOTHAThH OJTHY MOHETY IO BEpXHEH rOPU30HTAIIHN JOCKH JIO CAMOT0 KOHIIA.

3agaua 8. B [Ipocmoksawunckou wxone 10 knaccos. Kadcowiii yueHuk 3Hakom posHo ¢ mpems yye-
HUKAMU 8 KAHCOOM U3 OCMAIbHLIX 0egsamu Kiaccos. Bece snakomemea — e3aummvie: ecnu M 3nakom c
N, mo u N 3naxom ¢ M. [lokascume, umo 80 6cex Kiaccax nopoGHy Y4eHUKos.

Pemenne. Bo3pméM nBa m100b1x kmacca A u b. [1ycTh B HUX a 1 b y4eHMKOB COOTBETCTBEHHO. Jlomyc-
THM, JIFOOBIC JBOE 3HAKOMBIX OOMEHSUTMCH pyKomokaTueM. Torma y4eHuKy kiacca A cnenanu 3a py-
KOIOKaTuH, a yueHuku kinacca b — 3b pykonoskatuit. Ho B kaka0M pyKOMOXaTHH Y4aCTBOBAJI OJMH
YUEHHUK M3 Kjacca A W OJIMH YYeHUK u3 kiacca b, noaromy 3a = 3b, otkyna a = b.



XXXII YPAJIbCKUM TYPHUP FOHBIX MATEMATUKOB. ITIEPMb, 1-7.12.2008

Muaaamas rpynmna, nepBasi Jiura, 2 Typ, pelieHus] U YKa3aHUs JJIS KIOPHU.

3apaua 1. Cywecmsyem u 6blnyKiblii ueCmuy20abHUK, 8 KOMopom 00HA U3 CMOPOH pasHa 1, a éce oua-
2OHANU UMEIOM YETOYUCTEHHYIO ONUHY?

Ortger: Het. Pemenue. Ecnu cTopoHs! TpeyronbHUKa UMEIOT LIEJIOUMCIICHHBIE UTMHBI U OJJHA U3 3TUX JJIUH
paBHa 1, To Be Ipyrue CTOPOHBI JOJKHBI OBITH PABHBI, HAUYE HAPYLIUTCS HEPABEHCTBO TPEYTOJbHUKA.
Ho Torpa nomyvaercs, uro eciau ctopoHa AB mectuyronsHuka ABCDEF paBHa 1, To 00a TpeyroibHUKa
ADB n AEB — paBHOOeapeHHbIe ¢ ocHOBaHuEM AB. Ho Toraa o6e Bepuinnbl D u E nexaT Ha cepeIMHHOM
NEPIEHIUKYIIAPE K AB, 4TO IPOTUBOPEYUT BBITYKJIOCTH IECTHYTOJIbHUKA.

. HpOCTCI\/JIIHI/Ie CBOMCTBaA BBITYKJIOCTU CUUTAIOTCA HArJIAAHO OYCBUIHBIMHA U 000CHOBAHUIO HE OJIC)KAT.

3agaua 2. Ha cmone nexcam Kyuku cnuyek. Bwvibupaemcs npouzeonvHas Kyuka, U u3 6cex Kyuek, He
MEHbUIUX BbIOPAHHOU (BKIIOUASL CAMY 8bIOPAHHYIO), YOAIAEMCS NO CIMOAbKO CNUYEK, CKOJIbKO ObLIO 6 8bl-
opannot kyuxe. Ilocie HeckonbKUX maxkux onepayuill Ha cmoiie ocmanacy 00Ha Kyuka. CKonbko 6 Hell Mo-
Jrcem Obimb Cnuvex, eciu cHavyana Kyuku cooepxcam 1, 2, 3, ..., 54 cnuuku?

Pemenne. Ha3zoBéM «ieceHKoi» HaOOp M3 HECKOJIBKHUX Ky4eK, KOTOPbIE MOKHO PACIOJIOXKUTh B PAJl TakK,
YTO B MEpBOM Kyuke | cruuka, a B KaXIOW CIEAYIOLIe Ha OJHY CIUYKY OOJbIIe, YeM B MPeIblIyIIei.
IlepBOoHaYaIbHO Ha CTOJIE JICKUT OJIHA «JIECEHKa». JIErkO BHIEThH, YTO €CIM 1O ONHMCAHHOW B YCIIOBUU
Olepalry Ky4yKHd Ha CToJIe 00pa30BBIBAIM HECKOJIBKO «JIECEHOK», TO 3TO CBOMCTBO COXPAHMTCS U TOCIHE
onepauuu. [loaTomMy eciau Ha CcTOJIE B UTOTE OCTANACh OJHA Ky4Ka, TO OHA — TOXE «JICCCHKa», U, 3HAYHT,
B HEH O/HA CIIMYKA.

3apaua 3. 43 namypanvuvix uucen om 1 0o 2008 evibpana moicsiua yucen. [Jokasxcume, umo u3 2moi moi-
CAYU YUCel MOJCHO 8bl0pams 3 paziuunslx yucia a, b, ¢ maxux, umo c ne denumcs na HO/{(a, b).

[TepBoe pemenue. Eciau cpean BHIOpaHHBIX YMCeN €CTh YHCHA @ U b, JAensiuecs: Ha MPOCTOe YUCIO p, U
YHCIIO ¢, HE Jensieecsd Ha p, OHU HaM noaouayT. I[loaromy ecnu ects 1000 gncen, HE yIOBIETBOPSIFOIINX
YCIIOBUIO 3aJ]aui, TO JUIsl KaKJOTO MPOCTOro p Jub0 Bce OHM AENATCA Ha p, 100 JeNuTcs Ha p He Oolee
onHoro u3 HUX. [Ipu 3TOM MepBOE BO3ZMOXKHO TOJIBKO MpH p = 2, n6o yxe 2008/3 < 1000. Urak, qmsa xax-
JIOTO MpOoCTOro p, 6ombiiero 2, cpeau 1000 yucen, He yAOBIETBOPSIOMINX YCIOBHUIO 3a7a4H, HE 0oJiee 0J1-
HOTO, JeNsierocs Ha p. Ho p > 5 MoxkeT ObITh MPOCTHIM TOIBKO €CIIU MPH JACTICHUU Ha 6 OHO TaéT OCTaTOK
1 wmm 5. Tlosromy mpocthix umceln, MeHbIuX 2008, He 6ombie, yem 3+2002/3 < 671. Takum o6paszom,
YHCell, IMEIOIIUX MPOCThIC ASNUTENH, OoNbIine 2, cpean BEIOpaHHBIX He Oonee, ueM 670. JlecsaTs creme-
Hel nBoiiku, MeHbIux 2008, nonoxenus He cracatoT: 680 <1000. [IpoTuBopeune.

Bropoe pemienue. Kak nmokasano B mepBoOM penieHuH, TM00 BCE HAIIM YUCIIA YETHBI, JIUOO CPEar HUX XOTS
051 999 HeuétHbIX. Cpenu 4y€THbIX uncen ot 2 10 2008 ects 334 yucna, nensmmxcs Ha 3, cpear HEUETHBIX
takux gncen 335. B 000oux ciydasx B 4MCIIO BRIOPAHHBIX MOMATYT XOTS ObI 1Ba YKCIIA, ACTSAIINXCS HA 3, U
X0Ts OBl OJTHO, HE Jensiieecs Ha 3.

3anaua 4. Moowcno u paspezamo Ky6 4x4x4 na oaoxu uz 4 Kyouxos, uz06padcénnvie Ha
Kapmumke cnpasa? |

OtBer: Moxno. Pemenue. IlokakeM, Kak M3 BOCBMHM TaKMX OJIOKOB CIIOKHUTb |
napaenenunes 2x4x4. CHavana yJI0KuM J1Ba TaKKX OJI0Ka, KyOMKH KOTOPHIX OTMEYEHBI yuciamMu 1 u 2,

“muramMs” Ha kBagpat 4x4 (puc. A). 3aTem emré

yeTbipe Omoka: 3, 4, 5 U 6 HaJOXKUM HA TOT XKe 1 4 3

kBaapar “pedbpom” (puc. B). Ha pucynkax yka- |1 1 |2
3aHbI TOJBKO BUIMMBIC CBEPXY I'DaHH KyOHKOB.

bonee TéMHBIM OBE€TOM OTMCYCHBI KIJICTKHU, II0-
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ku 7 1 8 3akpbeIBatoT BTOopoi cioii (puc. C). Ky6
4x4x4 ckmaapIBacTCsA U3 JBYX MapaljiciieIuIie-
OB 2x4x4.



3anaua S. [Ipamoy2onvHUK MOXCHO pazdoumo JTUHUAMU, NAPATLIENbHbIMU cCMOpOoHaM, Kak Ha 200, mak u Ha
288 pasnvix keadpamos. JJokasicume, 4mo €20 MOHCHO pa3oume NPAMbIMU, NAPATNETbHBIMU CIOPOHAM, U
Ha 32 paeuvix keaopama.

Pemenwue. [Tycts npu pa3buenun Ha 200 KBagpaToB B KOPOTKOW CTOPOHE MPSMOYTOIBHUKA YIOKUIOCH d
KBaJIPaToB, a B INTIMHHON — b KBaApaToOB, a pa30oueHUN Ha 288 KBaJApaTOB — ¢ U d KBaIPaTOB COOTBETCT-
BeHHO. Torma ab =200 = 23 -52, acd=288 = 25~32, U mpu 3ToM b/a = d/c. UToObI mocieqHee paBeHCTBO
BBITIOJTHSUIOCH, B YUCIIUTENSIX U 3HAMEHATENAX poOeit b/a = d/c mocne cokpalieHus He TOJDKHO OBITh HU
NATEPOK, HE TPOEK. 3aMETUM TeNepb, uTo 32 = 2. [ToaTOoMy, yOpaB U3 pa3inoKeHHI 4uces ¢ U d Ha Mpo-
CThIE MHOXHUTEIIM BCE ISTEPKU, MBI TIOJYYUM TaKHe HATypaibHble 4Yucia e W f, 49ro ef=32 u
e/f=bla = c/d. 910 1 03HaUaeT CIIPaBEUTMBOCTh YTBEPKICHUS 3a/1auH.

3anaua 6. [Jano namypanvroe wucno n > 1. Jlokaxcume, umo

11 1 11 1
nl+—+—+.+— >+ =+=-+..+——
2 2 3 n+1

Pemrenue. JIoctaTOYHO pacKphITh B 000MX YaCTAX CKOOKHM M CPABHHTH CyMMBI TOWwIeHHO. [locneanue cia-
n n+l

k k+1°

raemble OyIyT paBHBI, a IpH BceX | < k <7 BBINOIHEHO CTPOroe HEPABEHCTBO KOTOpOE IIpOBe-

pACTCA OUYCBUAHBIM o6pa30M.

3anaua 7. B Hexomopwbix kiemkax 0ocku 2 X3 nedcam MoHemvl, 6ce2o Monem 8. 3a 00uH xo0 paspewiaem-
cA 834Mb 08e MOHembl, Jedcauyue 6 0OHOU KIemKe, U NepesodCUums 00HY U3 HUX 8 COCEOHION CNpasa Uil
ceepxy KiemkKy, a opy2ylo MoHemy ulKuHyms. /[okadxcume, umo makumy onepayusmu u3 arooou Hadaib-
HOUL pACCMAHOBKU MOHEM MOICHO NOAYYUUMb PACCMAHOBKY, 8 KOMOPOU Npaeas 8epxHsis KiemKa He nycma.

Pemienue. Ilycth B mpaBOM U CpeHEM CTOJIONAX JOCKHU €CTh XOTsS Obl 4 MOHETHI, M1 HU OJIHA U3 HUX HE Jie-
JKUT B MPaBOW BepxHEH KiieTke. Eciu mpu 3TOM €cTh XOTs ObI JBE€ MOHETHI B BEPXHEU KJIIETKE CPEIHETO
WIM HUKHEHW KIIETKE MPaBOro CTOJOIA, MBI Cpa3y 3aroHSEeM OJHY M3 HHX B MPABYIO BEPXHIOI KIETKY. B
IIPOTUBHOM Cllydae B HIKHEH KIJIETKE CpeHEro cToslna XoTs Obl 1Be MOHETHI. Eciin npu 3TOM B BepxHeil
KJIETKE CPEAHETO WM HUKHEH KIIETKE MPaBOTO CTOJIOIA €CTh XOTs OBl OJJHA MOHETA, 3arOHsEeM TyJa BTO-
PYIO M3 HIKHEH KJIETKH CPEIHETO CTONIOA M TIOJTy4aeM yiKe pacCMOTPEHHBIN ciry4ail. Ecim ske B HKHeH
KJIETKE CPEHET0 CTOJIONA BCe 4 MOHETHI, 3aTOHSIEM JIBE U3 HUX B BEPXHIOIO KJIETKY CPEIHEro ctoidia u
TOKE CBOJIUM JIEJIO0 K YK€ PACCMOTPEHHOMY CIIy4aro.

[TycTts B ipaBoM u cpenHeM crondnax 3, 2 unu 1 monera. Toraa B ieBom cronbue 5, 6 wim 7 MOHET
COOTBETCTBEHHO, M1 MBI CMOXEM TeperHaTh OTTy/la B CPEAHUI cTosiOen 2, 2 uiau 3 MOHEThl COOTBETCTBEH-
HO, TIOTOMY 4TO IOKa B JIEBOM CTOJOIE OOJbIle 2 MOHET, HAaWAETCS KIIETKA, T MOHET HE MEHBIIE JBYX.
Bo Bcex ciydasix B cpeJHEM U MPABOM CTOJIOAX TOCJE 3TOr0 OKaXeTcsl He MEHbIe 4 MOHET, a 3TOT CIIy-
Yyall MBI YK€ PACCMOTpPEIIH.

[Tyctb, HaKOHEI], Bce MOHETHI B JIeBOM cTouiOIe. Torna, Kak Jerko MpoBepUTh, Mbl MOKEM JOOUTHCH,
49TOOBI 4 U3 HUX OKA3aJIUCh B €r0 BepxHel kierke. OTTyAa Mbl IEPETOHUM JBE MOHETHI B BEPXHIOIO KJIET-
Ky CpeIHero ctosdna, a u3 He€ 0JIHy MOHETY — B BEPXHIOIO MPaBYI0 KJIETKY TaOJIULIbI.

¢ He ucnpasiennas notepsi XoTs Obl OJHOTO ciiy4asi B nepeOopHOM perieHud — () 6aios.

3anaua 8. B Ilpocmokeawunckou wkone 10 knaccos. Kasxcovlil yuenux 3HaKkom po8HO ¢ OOHUM YUEeHUKOM
8 Kad#cOOM U3 OCMAabHblX 0eeamu Kaaccos. [Jokasicume, 4mo 60 6cex K1accax noposHy Y4eHUKos.

Pemenune. Bozpmém nBa mo6Obix kimacca A u b. Tlompocum kaxmoro yueHnka U3 kiacca A B3sITb 32 PyKY
cBOEro 3HaKoMoro u3 kjacca b. ITockosbky Kaxkaplil yueHMK U3 Kjlacca b 3HakoM pOBHO C OJTHUM yUYEHH-
KOB U3 KJIacca A, ¥ BCE 3HAKOMCTBA B3aMMHBI, BCE YUCHHKH U3 KJacCoB A u b pa3o0bioTCsS Ha mapsl niep-
xarmuxcs 3a pyku. Ho 3o u o3Havaert, yto B A 1 b HOpoBHY y4eHUKOB.



XXXII YPAJIbCKUM TYPHUP FOHBIX MATEMATUKOB. ITIEPMb, 1-7.12.2008

JIura «Crapm», 2 TYp, pelieHHsl U YKa3aHUsl IS )KIOPH.

Bapnaua 1. Ha cmone nexcam Kyuku cnuuek. Bvibupaemcsi npou3eonvHas Kyuka, U u3 6cex Kyuek, He
MEHbLUUX 8bIOPAHHOU (BKIOUAS CAMY 8bIOPAHHYIO), YOANAEmMC s NO CIMOIbKO CNUYEK, CKONbKO OblLIO 8 8bl-
opannou kyuxe. Ilocie neckonbkux maxkux onepayuii Ha cmoine ocmanacs 0ona kyuka. Ckonvko 6 meti Mo-
Jrcem Obimb cnuyex, eciu cHavana Kyuku cooepxcam 1, 2, 3, ..., 20 cnuuex?

Pemenne. HazoBéM «ieceHkoi» HaAOOp M3 HECKOJNBKUX Ky4eK, KOTOPbIe MOXKHO PACIONIOKUThH B PSII TakK,
YTO B MEPBOM Kyuke | crudka, a B KaXIOH CIIEIYyIOIIeld Ha OJHY CIHYKY OOJIbINE, YeM B MPEIbIIYyIICH.
[lepBoHayaIbHO Ha CTOJIE JIEKUT OJIHA <WIECEHKa». JIlerko BUAEThb, YTO €ClM A0 ONMCAaHHOW B YCIOBHH
OTepal Ky4YKHd Ha CTOJE€ 0Opa30BBIBAJIM HECKOJBKO «IECEHOK», TO 3TO CBOMCTBO COXPAHUTCS U IMOCIE
onepauuu. [1o3ToMy ecnu Ha cTOJE B UTOre OCTajgach OHAa Ky4yKa, TO OHa — TOXE «JIECEHKa», 1, 3HAYUT,
B HEH OJIHA CIIMYKA.

3agaua 2. Baus yyunca pabomams ¢ ompuyamenvuvimu yuciamu. Ou 3anucan 8¢ mempaou wucia 1, —1, —
1, 1, —1, a 3amem nauan nucamo Oanvuie NO CreOyIOuemy Npasury. wecmoe Yucio pasHo NPou38eoeHuUIo
nepeoco u 6Mopoco, 7-moe — npouzgederuro 2-20 u 3-20, 8-moe — npoussedenuio 3-20 u 4-20 u mak daee.
Kozcoa on oocmue 2008-20 uucna, mama noseana e2o cnamo. Hatioume cymmy ecex manucannvlx Baneii
yucer.

Pemenue. [Iponomxkas cuutath NpoU3BEIEHUS, OJYyUYNUM M1OCJIE0BATEILHOCTD (OHA HAMCaHa, HAYMHAS C
mectoro yucia ao 20-ro) -1, 1,-1,-1, 1,-1, -1, 1, -1, -1, 1, -1, -1, 1, —1. 3amernm, 4TO MOCICAHUE
ISTh YUCEJ COBIIAAAIOT C HAYaJIOM, CIIEOBATENBHO, JANbIIE OHA OYyJeT MOBTOPATHCS KaxIple 15 umcenn.
CymMma 4ucen B epuojie paBHa —5, a MOJIHBIX MeproAoB Boiaer 133, Tounee, 134 nepuona 6e3 AByX Mo-
ciennux yucen. CienoBareabHO, OTBET paBeH —668.

¢ Apudmernyeckue OmMOKH MTPU BEPHO 3aMEUCHHOM NMEepHOANYHOCTH — JbIpa B 4 Oasia.

3anaua 3. B paznooswcenue namypanvrhoco uuciaa, menvuieco 1200, na npocmule MHONCUMENU 8XOOUN POS-
HO 9 comHodCUmenel, NPu4ém cpedu COMHoNICUmenell ecms xoms Obl 06a paziuuHvlx. JJokaxcume, ymo
9mMo yucio deaumcs Ha 24.

Pemenue. 3ameTumM, 4TO MPOCTHIE YKCia, Ooybiiue 3, B pa3oKEHWE JAaHHOTO YHCJIa BXOAUTh HE MOTYT,
IIOTOMY YTO JIaXe 5.28=1280 > 1200. 3HAUUT, 3TO YKCIIO PACKIAABIBACTCS B MPOU3BEACHUE JIEBSITH ABOCK
U TPOEK, MPU 3TOM TPOEK HE OOJIbIIE ABYX, TaK Kak 3%.2°=1728. CnemoBaTenbHO, B HEM HE MEHee TPEX
JBOEK (M Jake HE MCHbIIIE IIecTH!)

3anaua 4. Mooicno 1 paspezamo kY0 4x4x4 na o610Kku uz 4 KyOUKO8, U300OPANCEHHBIX HA
KapmuHke cnpasa? |

OtBer: Moxno. Pemenme. IlokakemM, Kak H3 BOCbBbMHU TaKuX OJIOKOB CJIOKHTh |
napauienenunes 2x4x4. CHavana yJI0KAM JIBa TaKUX O0JI0Ka, KyOMKHA KOTOPBIX OTMEUYEHBI unuciaMu 1 u 2,

“mumamms” Ha kBagpat 4x4 (puc. A). 3atem emé

yeTpipe Ooka: 3, 4, 5 u 6 HaJOXKUM Ha TOT Ke 1 3 3134 3 317 7
KBaapar “pebpom” (puc. B). Ha pucynkax yka- |1 1 | 2 50111214 517 7|4
3aHbI TOJBLKO BUMMBIE CBEPXY I'PaHH KyOHMKOB.

bosiee TEMHBIM LIBETOM OTMEYEHBI KIJIETKH, IO- L2 2 - REER o ¢ E]-
KPBIThIE OOJIBIINM KOJINYECTBOM KyOuKoB. bio- 2 5166 6 8 8|6 6
ku 7 1 8 3akpbiBatoT BTopoit cioit (puc. C). Ky6 A B C

4x4x4 cxknaaplBaeTCs U3 IBYX Napaljelenue-
OB 2x4x4.

3agaua 5. /Ipsamoy2o1bHuK MONCHO pazoumos TUHUAMU, NAPALIENbHBIMU CTMOpoHaM, Kak Ha 200, max u Ha
288 pasuvix keadpamos. Obsi3amenvHo 1u 00HA CMOPOHA NPAMOY20IbHUKA 8 084 pa3a Oobule Opy2ou?

Pemenue. Her, He o6s13aTensHo. Hanmpumep, moaxoaut npsiMmoyroibHUK 1x8. UToOs! momyunts 200 kBaj-
patoB, HaJo Pa3nenuTh ero MEHbBIYIO0 CTOPOHY Ha 5 OTPE3KOB, TOT/Ia Ha Ooblei cropoHe BMecTUTCs 40
TaKUX OTPEe3KOB. Eciy jke MBI pa3/ielnM MEHBIITYIO0 CTOPOHY Ha 6 OTPE3KOB, a OOJIBITYI0 — HA 48, TO TOTY-
yuM pazOueHune Ha 288 KBagpaToB.



3agaua 6. B sswvixe niemenu Mymba-Pymbda wem ¢hamunuii, a emecmo ghamunuu
ucnoavzyemcs ums omya. Hccieoosamenv Agpuxu Jlusunecmon 3anucan umena
12 myosrcuun, A6nA0OWUXCA KPOBHBIMU pOOCMEeHHUKAmMU. Bom smu umena 6 anga-
sumnom nopaoke: Ax Oc, Ax Ila, Ax Pan, Ax Tyn, Oc Tyn, Ila Ak, Ila Tyn, Pan
Tyn, Tyn Ax, Tyn Oc, Tyn Ila. Kpome moeo, on Hapucosan ux ceumeanocuieckoe
0peso, HO 3a0bLi, KO KOMY NPUXOOUMCcs omyom, oedom u max oaree. Illomozcume
eMy 8occmanosums UuHgopmayuio (Hatoume ce 8apuaHmvl U OOKaAMCUMe, 4mo
opyeux nem). (Homepa na pucynxe ne coomgeemcmeyiom cnucky)

Pemenue. ¥V BepunH 1 1 3 ecTh MO TpU MOTOMKA, [TO3TOMY UX MMEHA JIOJKHBI BCTPEUATHCS KaXk/10€ MU-
HUMYM I10 TPU paza. ITOMY YJOBJIETBOPSIOT MepBble YacTH (TaM ecTb Ak U TyH), HO HE yAOBJIETBOPSIOT
BTOpBIE, IOATOMY MMEHA OTLIOB MUIIYTCs BHavaje. Paccmorpum nepsbiit cayyail. [Tycts 1 30ByT TyH, 3 —
Ax. Torga 2 — Tyn Ila, 3 — Tyn Oc, 5 — Oc Tys. ITocne 3toro 7 — Ak Oc, a'y 6 u 8 10KHBI OBITH CBOU
notoMku. Ecnu Hanucats Tyna Ak TyHa, To y TyHa Gosbiie HeT moTOMKOB. Clie1oBaTeNbHO, OJIHA BETKA
Ak Ila u I1a Tyn, npyras Ak Pan u Pan TyH, HO Torja HeT kaHauata Ha 1 1. PaccMoTpum BTOpo# ciyyai.
[Iycts Teneps 1 30ByT Ak (Tounee, Ila Ak), 3 — Ak Tyn. [letu Tyna — Tyn Oc, Tyn Ax u Tyn Ila, npu
9TOM TOJIBKO Y AKa MOXeT ObITh BHYK. [loaTomy TyH Ak — Homep 8. Ha Betkax 6-9, 10-11 u 4-5 momxHbI
HaxoauThes Pan u ero ceiH TyH, [1a u ero

celH TyH u Oc ¢ ceiHoM TyHoM. B 3aBucu- 1 1

MOCTH OT UX BbIOOpA Ha OCTaBILIMECS MECTa 9 10
2 U 7 JoO0d BOCCTAaHABJIUBAIOTCSA OIHO- a Pan TyH
3Ha4yHO. Bcero mmeercst 4 BapuaHTta peiie-
Hust. OZIMH M3 HUX IPUBEIEH HA PUCYHKE. Oc Tyn Ax Pan

¢ JIoKa3aTenbCTBO, Y4TO HMS OTI[A CTOUT .7

Brepean — 4 Oamna. Eciu He pasobpan 6 Tyu I1a 8 TyH Ax
MOJTHOCTBIO OJIMH M3 JIBYX OCHOBHBIX CIIY-

yaeB — JibIpa B 6 OaJIOB, M 3a7a4a HE pe- T JH Oc /. 5
meHa. Ecim B mepebope BTOpOro ciydas

YIYIIEHbl OJIMH 1/12 4 F())Tla.eTOI; - /:[blga 2 3 lla Ty H
0asuta, eciy yIyIIeHbI JBa WIA TPU OTBETA 2 4
— npIpa 4 Oaia. Ax Oc Ax TyH

Zagaua 7. JKumenu ocmposa puiyapeil Ax Ila
(komopble scez0a 208opam npasdy) u Jice-
yos (komopwie 6cee0a a2ym) 6CmMall 8 Xo-
POB0O, Npu 3MOM HEKOMOpble U3 HUX 3HA- 1 Tla Ax
KOMbl, a Hekomopbie — Hem. Kadcowiil cka-
3an ceoemy negomy cocedy: «A snaw, kmo
mbl U 3HAI0, YMO Myl Jdtceyy». JJokasxcume, Ymo JxHceyos 8 Kpyee He MeHblie NOJ0BUHDBL.

Pemenue. 3aMeTuM, 4TO ClIeBa OT Ka)/I0T0O phILApsi CTOUT JoKel. KTo cTOUT cieBa OT phlliaps, HEU3BECT-
HO, HO 3TO U HEBAXHO, TaK KaK Ka)KJOMY PbILIAPIO COOTBETCTBYET €0 JIEBBIH COCEN-JIKELl, II0ATOMY JIXKe-
LIOB HE MEHBIIE, YEM PhILApeH.

3anaua 8. Moowcno au naiimu 10 nocredosamenbHbiX HAMYPATLHBIX YUCEL U NOCTNABUMb UX BMECTO 36€3-
0ouek 6 svipadicenuss *—* =2, *k =3 kK ¥ =g kX =5 *_* =6 mak, umodbl NOTYUUTUCL NAMb BEPHBIX
pasencma? Kascooe uz 10 uucen 001xcHo 66imv UCNONb308AHO POBHO 0OUH PA3.

Otset: Henwzs. Pemenue. Tam, rae pa3HOCTh YE€THASI, BHIYUTAEMOE U YMEHBIIIAEMOE — OJIHOM YETHOCTH,
rae HeuéTHas — pa3Hoil. Cpenu 6 uncen, oOpa3yrIUX TPHU Mapbl OAHONW YETHOCTH, €CTh MO0 4 YETHBIX
yrcia, 1100 4 HEUETHBIX, a cpenu 4 ducel, 00pa3yroImuX JBe Mapbl pa3HOW YETHOCTH, YETHBIX U HEUET-
HBIX uncen o 2. B mepBom cirydae cpenu 10 BEIOpaHHBIX HAMH YHCEN JOJKHO OBITH 6 YETHBIX, BO BTOPOM
— 6 HEUYETHBIX, @ HA CAMOM JIeJIe UX U T€X, U JIPYTUX TIO MATh.



