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Nz6pannble 3agaam 27 Typuupa ['opomos

C. A. Mopu1eHko

B 31011 HEGOABIION 3aMETKE IIPUBOIATCS YCJIOBUS U PEIICHUST HECKOIb-
KX KPACUBBIX 3334, IpeAJarapmxca B okTabpe 2005 roga yIacTHIKAM
OCEHHEr0 OCHOBHOTO Typa 27 TypHupa Topoaos.

Io xpaw mmoz20y204bH020 cmoaa noa3ym deéa mypasva. Bce cmopombi
cmoaa daunnee 1 m, a paccmoanue mexcdy mypasvamu ecezda posno 10 cu.
Crauaaa 066 Mypasvs HOLOdAMCA 1a 00MOT U3 CMOPOH CMOAG.

a) Ilyemv cmoa swinykaviti. Beeeda au Mypasvu cmo2ym nponoazmu no kpao
cmoaa max, umobnl 6 waxcdot mouke xpaa nobvieas Kaxcovll u3 mypacves?
6) ITycmob cmoa ne obazamenvio euinykabiii. Beezda au mypaevu cmozym npo-
NOAZMU NO KPGIW CMOAG MAK, 4MOoObL KA KPGIO HE 0CMAAOCH MOUEK, 6 KOMO-
PUIT He Noobleas Hu 00un U3 Mypasves? (A. B. Axonsn)

OTBeT B O6OI/IX IIYHKTAaX OTpHHaTeJIbeIEI, XO0TdA MHOI'ME IIKOJBHUKMU ITBI-
TaJIUCh DOKAa3aTh 0OpaTHOe.

O6o3nadum mepBoro Mypasbs Oyksou P, a sroporo — Oyksou . Ilo
ycaoBuio aamha oTpeska P() Bcerpa pasua 10 cM.

a) Paccmorpum pom6 ABCD, rae AC = 5 cm, BD = 2 m, u3Ha9aabHO
MYpPaBbU HAXOAATCA Ha OMHOW 3 CTOPOH. [l1d yao6eTBa 00BACHEHNI PACTIO-
JOXUM PoMO Tak, ITOOBI AuaroHa b BD Gbuia ropu3oHTAILHON.

IlocmoTpuMm, Kak MoxeT aBUraThci orpesok P(Q). Ilycrs cuatana P e-
Bee (. Ecau 6w B pesyabTaTe HEKOTOPOTO ABUXEHUSI MypaBbeB P okaszauacs
npasee (), TO B IPOILECCE DTOIO ABMXKEHUA 0TPe30K IP() B KAKOU-TO MOMEHT
JDOMXKEH OBLT OBITH BEPTUKAIBHBIM (YUTO ACHO U3 HEMPEPHLIBHOCTU NBUKCHU).
Ho 5T0 HEBO3MOXHO: CAMBIN AJIMHHLIA BEPTUKAILHLIL OTPE30K ¢ KOHIIAMY Ha

Pwuc. 1. MypaBpu moa3arT M0 KPar BBOIYKJIOTO CTOJA,
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Puc. 2. MypaBbu m0OI3a10T IO KPaio HEBBIIYKIOTO CTOJIA

croponax poMmba — a1o AC, a ero mauaa Mmenbine 10 cm. 3uaqut P Becerga 6y-
net aesee (), OTKyAa () HUKOr1a HE TIONAAeT B JeBYH0 BepmuHy pomba (a P —
B IIPABYIO).

6) PaccmorpuMm HeBRImykiabin deThipexyroabHuk ABC D, noxoxuu Ha y3-
KyIO0 U BBITAHYTYIO OykBy V, moBepuyTyio Ha 90° OPOTHUB YaCOBOU CTPEIKU:
muarouaitk AC ropusoHTaabHa U uMeeT aawHy b cM, A npasee C, nuaronauab
BD BeprukaibHa u Toxe umeeT aauny 5 cM; CB = CD = 2 M (Touku A n
C o6e npasee B).

[MycTrs m3HavaabHO MypaBbu HaxoAsTcs Ha cropoHe AD, P mnpasee ().
Kak u B mynxTe a), orpe3ok P() Hukorga ue OyaeT BepTuKaabHBIM. [losToMy
Mypasen P cHoBa Bcerga OyaeT mpasee (.

[llokaxem, 9TO HU OWH U3 MYPAaBBEB HE CMOXET MOMACTh B TOYKY C.

Eciu 681 oua MmypaBen nonaa B ToYKy C, IPyrou B 9TOT MOMEHT ObLI GBI
Jesee ero (Tak Kak camas JaabHsas oT C' TOUKa He JeBee ee — 3T0 ToUKa A, HO
AC < 10 cm). [losromy mypasen () He cMoxeT oOkasaThesa B C: Begb OH TOT 1A
ObL1 Obr ipaBee P. A mypaserr P He MoxeT okazaTbcsi B C, TOCKOABKY HE
MOXeT TOKHHYThL ¢TOpoH AD u AB: momacTh Ha ABe OCTABIIAECA CTOPOHBI
OH MOT' OBI TOJBKO €epe3 OAHy u3 BepmuH B wium D, HO B 3TOT MOMEHT ()
okaszaJnca Our ipaBee P.

Eme oame MHTEpECHLI BOIPOC HE OBLI BKIIOYEH B OJUMIIMALY W3-33 €r0 CJOXK-
HOCTHU: 6ce2da AU MYPA6bU CMOSYM NPONOAZMU NO KPAW GHINYKA020 CMOAL TNAK,
wmoObl MO KPAWO HE OCMALOCL MOUEK, 68 KOMOPLIL He NoObleas WU 00uM U3 MYy-
pasves?

A BO BTOpOU MONOBMHE TMPOILIOTO Beka Ha cemuHape E. M. Jlanguca 8 Mockos-
ckoMm TocymapcTeennOM YHUBepcHTETE PA3OUPAICA CACKYIONMEA, OIM3KAN IO TEME,
BOTIPOC:

Ha npamoti dana nenpepvienas Gynkyua f, pA6HAA HYAI0 BHE HEKOTNOPO20 0MPE3-
xa [a,b]. Ha ocu abcyuce caesa om ompeska [a,b] pacnoaoscen ompesox 1. Beeeda au
MONCHO NEPEISURYMDL €20 6 KOOPIUHAMHOT NAOCKOCU MAK, UMOObL €20 KOHUYbL 6Ce
BPEMA OCTNABAAUCL Ha 2padure Pynkuyuy [ u Jsu2asuch Obl HENPEPLIBHO, & 6 UMo2e
I oxazaacs 6v1 wa ocu abcyuce ecnpasa om ompesxa [a,b]?

[Ipemmaraen XenaromuM IUTATENAM OTBETHTE Ha, STH BOIPOCH CAMOCTOATEILHO!



Ns6pannsie 3agatn 27 Typuupa I'opogos 227

Y Kapacona ecmp 1000 6anox ¢ eapenvem. Banru ne ob6azamenavno odu-
HaKoswvie, Ho 6 KaKHcdol ne boavwe, uem 1/100 wacms 6ceeo sapenva. Ha 3a6-
mpax Kapacon modxcem cwvecmsb noposuy eapenvsa u3 406vix 100 6anox. Jo-
Kasxcume, wmo Kapaconw mosxcem deticmeosams mak, wmoobvl 36 HEKOMOpoe
KOAUYECNBO 3ABMPAKOE CHLECMb BCE BAPEHDE. (1. Mycaros)

3afata ObLIA TPEIIOKEHA YIeHUKAM 8 1 9 KIACCOB, HO OKA3ATACH OFYEHD CIOKHOU:
[IOKA ee DEeLUW JULUb OAUH YyYaCTHUK (K MOMEHTY HANMCAHWUA >TOU 3aMeTKU ObLIK
IpOBepeHs! He Bee paboThl). [Ipusenem pemenue, nanucannoe wieHoM xkopu Typrupa
T'opoznos A. B. Hukonaeswinm.

[Ipeanonoxum, Kapacon ymeer crenars Bce Bapense, ecau smecto 1/100
u 100 B yeaoBuu ykasano 1/99 u 99 (obmiee KoamdecTBO 6AHOK HEBAXKHO, TIAB-
HOE, 9ITO UX NOCTATOYHO MHOTO, He Menbme 100). Bymzem rosoputs mpo stm
3a/4a94 COOTBETCTBEHHO «3aa4a-100» u «agada-99. O6biacHuM, KaK TOra
mencTBoBaTh Kapacony B caydae «3aga<m-100».

OH MBICICHHO OEIUT BCe OAHKU BAapPEHBbA HA CaMyI0 OOJBIIYIO (IO KOJIW-
9E€CTBY BAPEHBA) W OCTANBHBIE. 3AMETUM, 9TO MIA (OCTATBHBIX» OAHOK BhI-
HNOMHAETCA yCaoBue «3anaamn-99» (Beab B «0OCTATbHBIX) OAHKAX HE MEHBIIE, €M
99/100 Bcero BapeHbs, U B KaxXJOU w3 >TuX 6aHok He Gonee 1/100 Bcero Ba-
peHbs, To ecTh He Goaee (1/100) - (100/99) = 1/99 oT koamvIecTBa BAPEHbA B
«OCTATBHBIX) GAHKAX).

[TosTomy Kapacon mMor 6b1 AeHCTBOBATL TaK: CHECTEH U3 «OCTAILHBIX» Oa-
HOK BCE BapeHbE M0 AJrOpuTMy «3aga<u 99», Ha xaxmoMm mare 6eps HAGOD
99 6aHOK M3 «OCTATLHBIX» U JOOABIAASL BCe BPeMA OJHY U Ty XKe COTYIO OaH-
Ky — «CaMyo 00abIyior. Jasa Toro, 9To0b BapeHbe B «CaMOu OOIbLION: GaH-
K€ I (OCTAILHLIX» KOHIWIOCH OTHOBPEMEHHO, HEOOX0[UMO, ITOOLI B HEU OLLIO
poBHO B 99 pa3 MEHBIIE BAPEHbA, 9€M CyMMApPHO B «OCTAJIBHBIX» GaHKax (I10-
CKOJBKY, Pa3yMeeTcCs, W3 Hee KaXIBIU pa3 chegaerca B 99 pa3 MeHblme, deMm
U3 «OCTAJIBHEIXY). TO ecTh HEOOXOAUMO, YTOOHL B «CAMOK OOIBLION) OAHKe U3-
HaYaAJIBHO 6bL1a, poBHO 1/100 goas oT 06IIEro KOIUYIEeCTBA BAPEHBA.

O6mwsacanm, kak Kapacony goburbes sToro. [lycts B «camMou GoabIION)
6anke MenbIne 1/100 obmero korudecTsa BapeHbs. Kapiacon OyaeT BLIOUpATH
100 memycThIXx 6aHOK M3 «OCTATLHBIX» W CHEIATh W3 HUX HEKOTOPOE KOJIU-
9ecTBO BapeHba. [lons BapeHba B «caMou GOAbLIONY GaHKe TpU >TOM OyaeTr
yBeamauBaThCA. [lokaxeMm, Kak eMy [AeUCTBOBATH, 9TOOBI TaPAHTUPOBAHHO
poBecTu Ty nomio g0 1/100. Ecin xoawtdecTBO BapeHbsa B CAMOU MAJICHLKON
6anke (M3 BHIOPAHHBIX CTA) MO3BOJMAET CHECTh YACTh BAPEHBA TAK, ITOOBI
Joust «camon Gosbmony Ganku crana pasHa 1/100, o Tak u peaaer. VHa-
e ChefaeT BCE BAPEHLE W3 CAMOU MAJEHLKOU GAHKW, YMEHBINAA KOIUTECTBO
menycThix 6anok. Korga oun ocramosurca? Jlubo korga mobbercsa Tpebyemo-
ro, aub0 KO3 HemyCThIX OAHOK Cpenm «OCTaTbHBIXy cTaneT Menbire 100. Ho
B HOCAETHEM CIydae [OMA «CaMoM OoabImon» TOIHO He Membire 1/100, T.e.
Kapacon morxen 6b11 OCTAHOBUTLCA PaHBIIE.
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Wrax, cuagana Kapacon moarorapiuBaeT GaHKU: TOOMBAETCA, ITOOHI B
«caMol Gouburon» Gamke 6b1a poBHO 1/100 gons oT ofiero KoamdecTBa Ba-
penbs (mpu ToMm ycaosme «3agaau 100y, ogeBuaHO, Gy1€T MO-IIPEXHEMY BhI-
HNOMHEHO). 3aTeM, UCIOIb3ys AJArOPUTM «3aa4m-99», ChbemaeT BCe BAPEHBE,
KaK HAIIVCAHO BBLIIIE.

[1s 3aBepleHnsa pemIeHnsa OCTAJOCH 3aMETUTh, ITO MBI HAY'IUINCL CBO-
muTh «3a1a9y-100» k «3agade-99», HO TOYHO TaK¥Ke MOXHO CBECTH €€ Teneph
K «3agade-98», Ty B cBOIO ouepenb K «3amade-97», m T. 1. Hy a «amaaa-1»
COBEPIIEHHO OYeBUIHA.

Ha oxpyscnocmu paccmasaeno HeCKOAbKO NOAOICUMEALHBIT YUCed, Ka-
scdoe uz Komopwx ne 6oavwe 1. Jorxaxcume, 4mo MOHCHO PA30eauUMs OKPYHC-
HOCMb Ha MPY JY2u MaK, YUMo CYMMbL yuces na cocednuxr dyzazx 6ydym om-
Auuambes ne 6oavwe, uem na 1. (3ameuanue. Ecau na dyze mem wucea, mo
CYMMA Ha HEll CUUMAEMes PasHoti Hy0.) (M. UI. Manxum)

Bepna m Gonee obmias 3agatda: B TeX XK€ YCIOBUAX MOXHO MIA JTIOOOTO
HATYPAJBHOTO HCIA 73 PA3JAEIATH OKPYXHOCTH HA 7 Ayl TaK, ITO CYyMMBI
9HCeN Ha COCeTHUX Ayrax OyayT OTIMYaThCA He OOoJbIIe, YeM Ha 1.

Cravagaa pa3zobbeM OKPYKHOCTD HA 7 YT IPOU3BOILHBIM 06paszom. [lycTs
HAMAYTCA ABE COCEIHUE NYTH, CYMMBI MCET HA KOTOPBIX OTIXYIAI0OTCA GOIbIIe,
geM Ha 1. Torga mepeaBuHeM I'paHUITy dTUX AYT TaK, 9TOOBI HA AyTre C HOJIL-
Iiew CyMMOU CTAJ0 HA OJHO YKUCIO MEHBIE, & HA JAyre ¢ MEeHBIIEU CYMMOU —
HA DTO XKe OJHO IUca0 Goabine. Ecim u mocie Takoro M3MEHEHUA HAUIYTCAO
COCeHUe IYTU C PA3HOCTHIO, OOJbINeR 1, CHOBA CAEIaeM AHAJOTUYHOE M3Me-
wenwe, u T.1. OcTaeTca BOIPOC: MPUBEAET JU HAII aATrOPUTM KOT'[a-HUOY Ib K
LEeMd, WIX OH MOXET IPOJOIKATHCA OECKOHETIHO NOITr07

Aprop szagaum M. V. Majakus npugyMat IpoCTOe U KPACUBOE TOKA3ATE b-
CTBO KOPPEKTHOCTH AJTOPUTMA. 3aHYyMepyeMm Ayru (duciaMu oT 1 1o n) u
PacCMOTPUM CYMMY x% +...+ x%, rae r; — CyMMa Yucea Ha i-u gyre. [lycrTs,
HATpUMeEp, T;+1 — L; > 1. I[puMeHUB HAII AJITOPUTM, [TOIYYIUM JBE HOBBIE CO-
cemHme NyTh ¢ CYMMAMU T; 11 — G U Z; + a. [Ipym 3TOM pasHuma Mexay crapon
CyMMOM KBAaJpATOB M HOBOH paBHA z7, | + 47 — (w41 — a)? — (z; + a)? =
= 2a(zi+1 —zi —a) > 0, TOCKOABKY Ziy1 —; > 1 u 0 < a < 1. 3nauur, cymma
KBapaTOB yMeHbINuIachk. HO cyMMa KBagpaTOB MOXET IPUHUMATD JUIIE KO-
HEYHOEe YUCJIO 3HAYCHUN (IOCKOABKY €CTh JUIIL KOHEYHOE HUCIO CHOCOO0B
pa3buTh YMCAA HA OKPYXHOCTHM HA 7 9aCTEW) W 3HAYMT HE MOXKET yMEHb-
maThea OECKOHEYHOE YuCJa0 pa3d. [1osToMy B KOHIE KOHIIOB MBI MIPUAJAEM K

HUCKOMOMY pa3AeJeHUIO.

Touno Tak XKe AOKA3BIBACTCA (JeAVIOMUU (PAKT: IJs JI000r0 HATYPAIBLHOIO 7
M1000M KOHEYIHBIM HAOOD MOJIOKUTENLHEIX YKCe]I, He IPEBOCXOAAIMX 1, MOXKHO pas-
O6uTH Ha 7 YacTen (Cpeau KOTOPHIX MOTYT OBITH MyCTHIE, ¢ HYJEBOM CyMMOH) TaK,
9TO CYMMBI YHMCET B JIOOBIX ABYX HacTAX OyayT OTIMYAThCA He OOJbIle, 4eM Ha 1.
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Hctopus ouepennon 3agauuM O4YeHb WMHTepecHa. B xypmame «Ksamtmy Ne8 3a
1983 rox U. ®. llapwirus omy6aukoBaa cTaThio «BOKpyT GUCCEKTPUCKD, B KOTOPON
copmyaupoBa 3a0aBHBIM BOIIPOC, MaJjI0 M3BECTHLIM TOrAA OaXKe CPenu JIo0uTeren
reomeTpun: [Ipo danwviii mpey20abHuKk U3BECTNIHO, UMO MPEY2OAbLHUK, 00DPA306aH-
HOUl OCHOBAKUAMYU €20 OUCCEKMPUC, ABAAEMCSH PasHobedpenmbim. Moxeno au ymeep-
scdamov, wmo u dannbil, mpeyeoavnuk pasnodedpennerii? U. @. Mapeirun goxasad,
YTO YTBEPKIATH DTO HEAb3A (TIOAPOOHOCTH CM. HApuMep B ero kuure «leomeTpus.
Inanumerpus. 9-11 kiaccen, dpoda, 2001, sagaga 500), HO He cyMen OCTPOUTH
KOHKPETHOI'O IIPUMEPa HEPABHOGEAPEHHOTO TPEYTOJIbHUKA (T.€. TOIHO yKa3aTh Be-
JUYUHBL BCEX €r'0 YIVIOB) C TAKUM 3K30THYECKUM CBOMCTBOM. HemaBHo mpumep yiaa-
aock noctpouts C. WM. TokapeBy, IpudeM TPEyrOAbHUK OKA3AICA XOPOIIO U3BECTHBIM
JIOOUTENAM reoMeTpun. 1ak BOBHUKIA CJAETYIOMIAS 33,Ta4a:

Aan mpeyzoavnur ABC, AA1, BB u CCy — e2o 6uccekmpucwt. Uszsecm-
1o, umo geaununbt yeaos A, B u C omuocamces xkax 4 : 2 : 1. Joxaxcume, umo
AlBl == A101. (C n. TOKapeB)

Onumem Bokpyr Tpeyroabauka ABC OKpyXHOCTB. YTJIBI HAIIETO Tpe-
yroapauka pasubl 47 /7, 27/7 u 7/7; nosromy, pasneiuB OKPYXHOCTb Ha
7 PaBHBIX AYT, HAMAHAA C TOYKU A, MOIYYNM BIUCAHHLIA B OKPYXHOCTD
npaBuAbHBIN ceMuyronbunk ABXY ZCT.

3ameTnMm cHadada, 910 AA; — Ouc-
CEKTpUCA yriia A, U 3HATUT TPOXOAUT |e-
pes Touky Y — cepenuny nyru BC. Ana-
aoruano BB; — 6uccekTpuca yraa B, u
BHAMAT TPOXOAUT dYepe3 Touky T — ce-
penuny nyru AC.

Mokaxem, aro ABCC7 = AAY Bj.
NencrBureasno, BC = AY u3 cummer-
pun; ,C1BC = 2x /7T = ,B1AY (onmpa-
I0TCA Ha OAUHAKOBHIE ayru), u ,BCCy =
= w/14 = JAY B; (unepsoe DaBeHCTBO
BepHO, Tak kak C'C] — GuccekTpuca yria
C, BTopoe — Tak Kak Y Bj — 6uccekTpu-
ca yraa AYT u3 cummerpun). Tem cambim
TPEYTOILHUKN PABHBI TI0 BTOPOMY TIpPH-
sHaky. A smauur Y B = CCY.

Ho Torapa rpeyrompuuku Y A1 B1 u C'A1C| paBHBI IO IEPBOMY TIPUIHAKY
(LALYB) = /14 = JA1CCy, ALY = A1C u3 cummerpuu, Y B = CC| 1o
pokazaaHomy). Otkyga A1 B) = A1Ch, 9T0 1 TpeGoBAIOCH TOKA3ATh.

C. A. flopuuenko, Typuup I'opogos, HMY , mxoaer Ne57 u Ne179 r.MockBet
E-mail: dsa@mccme . ru



