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OT nepeBoauuka

ABTOp TIpenyiaraeMoi BalleMy BHHMAHHIO KHUTH XOPOILLO
M3BECTEH B Halllell cTpaHe U 32 pyOekoM M BpSAI JIM HYXIAeTcs
B PEKOMEHAAUMH. DTO OH «TOT camslii» Maptun [apaHep,
MaTeMar U HoOpeId BOJIIEOHHK, GoJiee YETBEPTH BEKa TBOPHUB-
HMit Yygeca Ha CrpaHMiax >kypHaia «Scientific American»,
YCIEBIIMH HANMCATh U U3[aTh LENylo OUOIHMOTEKY 3aMevaTesib-
HBIX KHHT, BO MHOIOM OIPEIENHUBIIUX JIHIO COBPEMEHHOM
3aHHMATEeJIbHONH MAaTEeMAaTHKH, aBTOD HHTEpPEeCHEHIIHX KOMMEH-
TapHEB K KIPPOJUIOBCKOM «AJIHCE», YENOBEK, COBEPILUMBIIIAN
HEMAJIO OPYTHX HE MEHee YOWBHUTEIbHBIX H JIOCTOCIABHBIX
JCSTHUAN.

Crtunp Maptuna 'apanepa, 6ecXHTpOCTHBIH U, Ka3asloch O,
HE3aMBICTIOBATHIH, o01agaeT HeOTpa3UMON NPUBIIEKATEILHOCTHEO
U 11a HeoduTa, U VIS HCKyIeHHOro npodeccuoHana. [Ipemon-
HOcHMBIH ["apaHepoM MaTemaTHyecKuit GakT yIUBHUTENEH, MOY-
TH TIapafioKcayeH, TAMHCTBEH M MaHsAll. DTOT $akKT — npHrjalie-
HHE K PacCKpbITHIO TaiHBI, K TOCTHXeHUI0 HeTuHbl. Ho mpocroTa
TapIHEPOBCKOTO CTHJIL CPOJHH HE MPOCTOTE NMPUMHTUBUCTOB,
a npocroTe, MpHCYLUEH MPOU3BEACHUSM BBICOKOTO HCKYCCTBA;
OHa JOCTOMHA 3PEJIOro MacTepa, KAKOBBHIM, HECOMHEHHO, SIBIISET-
ca Maprun lapauep.

IMupoxomy uurtatento nybaukamuu [NapaHepa, 6yap To Xyp-
HaJIbHas CTaThsl MJIHM KHUTa, OTKPHIBAIOT PEAYMANIIYIO, YTOOH HE
CKa3aTh YHHKaJbHYIO, BO3MOXHOCTH NMPHOOLIHTBLCA K PamocTH
caMOCTOsITeNIbHOTO HccienoraHus. He pa3 u He ngBa OniBaio,
YTO MO HPOYTEHHH OYEpEeOHOW CTaThbM I'apmHepa B BBHITYCKE
«Scientific American» KTo-HHOYIh W3 NMIOOHTENCH NPUHHMAICS
3a 3amady, Oe3HALEXKHYIO C TOYKH 3PEHHS CBEeNyILuXx mpodec-
CHOHAJIOB, ¥ HAaXOJWJ pellieHue!

Hepenxo, ocobeHHo B mocnenHue roabl, I'apaHep Gepetr Ha
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cebs CMeNIOCTb 3HAKOMUTD YUTATENs C HEOOBIYHBIMH OO BEKTaMH,
HM3MBIIUISIEMBIME MaTeMaTHKAMH U HAaXOISAIIMMH NpAMEHEHHE
IJIs ONMMCAHMS SBICHHH, HabmromaeMbix ¢u3mkamMua. HMMeHHO
lapaHep MO3HAKOMMJI MHJUIMOHBI YHTATeJEd BO BCEM MHpE
¢ HEeEepHOIUYECKUMH Mo3auKaMH [leHpoy3a, OqHMM U3 MEPBLIX
OIICHHB MX BaXXHOCTb M kpacoTy. Heckonbko mo3nHee 3TH He-
0OBIYHBIE MO3AUKH HAIITH IPHMEHEHAE B TEOPHUH HOBOTO KJlacca
TBEpIBIX TEJI—TaK HA3BIBAEMBIX KBa3HKpHCTAJUIOB. KMMeHHO
TapaHep mno3HAKOMHUT IIHPOKYHO AayOUTOPHIO C OOBEKTaMU
IpoOHOM pa3MepHOCTH ((ppaKkTalaMH), CyLUECTBEHHO PaCIIMPHB-
IIAMH Halll¥ OpeICTaBJIEHHS O TeX MaTEMaTHYECKUX MHChMEHax,
KOTOPBIMH, TIO CJI0BaM Bestukoro [Nanmunes, HauepTaHa BEIHYECT-
BeHHass Kuura [Mpupons. OcTpo pearupys Ha BCe HOBOE U He-
obbyHOE, TapaHep mepBHIM MOBEXA CBOMM MHOIOYHCIEHHBIM
YUTATENAM OO YOUBUTENbHBIX A3BIKOBBIX 3KCIIEPUMEHTAX, IPOBO-
IAMBIX Tpynnoi Ymumo. FapaHepy Mbl 0Os3aHBI 3HAKOMCTBOM
H C CIoppeallbHbIMH 4HcIaMH KOHy3s, HaEXKHBIMH MuppaMH,
NOpa3uTEeNbHBIMH CKYJIbINTYpaMu beppokanis, B KOTOPHIX H3BIC-
KaHHOCTh (OpMBI COYETAETCA C KOBApCTBOM TOJOBOJOMKH
H MHOTHMH JPYTHMH HE MeHee 3HAYMTEITbHBIMU H HEOOBIYHBIMHU
obbekTaMu. CKOJIb OBl SKCHEHTPUYHBIMH U 3K30THYECKHMH HH
Ka3aJguch HEKOTOpHIE MaTepuanbl [ apaHepa, cpegu HHX HeET
IIyCTHIMEK» —B KaXKIOM H3 HUX 3ajlokeHa Tiybokas upes,
OIICHATH KOTOPYIO HaM, YATATENIsAM, yIaeTcs He cpasy.

Kaxneiif Tomuk I'apnHepa uutaTens Oeper ¢ HETEpICHHEM
H OXHUIAHHEM YETO-TO HEOOBIYHOTO, kKak OepyT HeTH KOpoOOUKY
c ctiopnpusoM. HyxHo cka3aTth, YTO OXUAAHUS STH HEIPEMEHHO
ONpaBIBIBAIOTCS — TAKOBA €Ie OJHa ocobeHHOCTL cTHisA [apn-
Hepa.

Ha 3amape mmsa [NapaHepa OOBOJBHO 4acTO acCONUHPYETCS
C MMEHEM ONHOTO M3 €ro JHUTEPATYPHBIX TEPOEB— AOKTOPOM
MaTtpHukcoM, nog06HO TOMY, KaK HEPACTOPXKHMO CBSI3aHLI HMe-
Ha Mapka Tsena u Toma Coiiepa nnu I'eka dunna, CepBaHTteca
u [lon Kuxora, I'yro lllteiinraysa u noxropa llapanxexa, Konan
Hoiins n lMlepnoka Xoxmca. B nHame#t ctpane noktop Matpuke
COBEPILIEHHO HEM3BECTEH, MOCKOJIbKY KHUTH Mapruna I'apauepa
0 HEM Ha PYCCKHH fA3BIK HUKOTJa He mepeBonunuch. [lomgobHO
Konan [oitmo, pemuuBiueMy 6su10 norybuts Mlepioka Xoamca
MocJIe POKOBOH CXBaTKH ¢ IpodeccopoM MopmapTu B myqnHe
Peiixenbaxckoro Bogomnana, HO BLIHYXXICHHOI'O BIIOCIEICTBHH HA
paoCcTh YUTATEIAM H3BJIEYb CBOETO Ieposi U3 HEOBITHS, MapTHH
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TapoHep Takke Ha BpPEMS paccTajicsi CO CBOMM NEPCOHAXEM
C TeM, YTOOBI 3aTeM CHOBA BEPHYTH €T0 YHTATEIAM.

Ota xHHra- TpUHAOaTas B CEpHU KHUT, BBHIMYIIEHHBIX Map-
THHOM ["apmHEpoM mo MaTephajiaM, OMyOJIMKOBAaHHBIM B pa3ie-
Jie «MaTeMaTHYECKHE HTPBI», U OOCYXXIEHHBIX C yuTaTeIaMH. Ha
ee CTpaHHIax JMoOHTeNs, Kak BCerna, 0XHIAeT MHOTO MHTEpec-
HOT'O W HEOXHIAHHOTO, H MBI HE BIlpaBe 0oJiee UCIIBITHIBATD €0
TEpIEHHE.

FO. Jlanuaos



[Mpeaucnosue

Pooxcepy Ilenpoy3y

3a ezo npeKpacHble U yOugumebHble OM-
Kpblmus 8 mamemamuke, gpusuke u KOCMO-
a02uu, 3a eaybokoe meopueckoe nOCmMu-
JHCeHue npoyeccos, NPoUCXo0AWUX 8 Npu-
pode, u 3a CKPOMHOCMb, NO380AANUYIO
eMy He npeonoaazamse, YMo OH ucciedyem
8cez0 Auwb NA00bl YeA08eHeCcK020 pa3yma.

B npensiaraeMyro BHUMaHHIO YATATENs] KHATY BOLIUTH CTAaThH,
ony0OJIMKOBaHHBIE B pa3nene «MaTteMaTHYECKHE HIPbI» XypHaia
«Scientific American», KOTOPBIi A pPenakTUPOBal B TeueHHe 25
JIeT. DTO — TPHHAIUATHIA TOM B CEPHH MOUX MyOIHKAL TaAKOTO
pona. Tema, koTopass 00bEIUHSET BCe KHUTH MOEH cepuH, eciu
TakoBasi BOOOILE CYyLIECTBYeT,—3aHUMaTelbHasi MaTeMAaTHKa,
T.€. MaTeMaTHKa, H3jaraemMas B HrpoBoM nayxe. Kak u B
NpeablaylIX KHHUrax, B CTaTbd, BOUICHIIHE B 3 HACTOSIIEE
H3aHue, OB BHECEHB! HCIPABJICHHUS U JOTOJHEHHS HA OCHOBE
HUBOI 0OpaTHOM CBA3HU ¢ YuTaTeNaIMHU. UTo Xe KacaeTcsd MO3auK
ITenpoy3a (0COOEHHO MX HEOXHIOAHHBIX MPUIOKEHHNA B TEOpHH
KPHUCTAJUIHYECKOTO COCTOSIHHS), KPHIITOCHCTEM U (paHIly3CKOM
rpynnbl YJMHO, TO CO BPEMEHH MOHUX IEPBBIX MyONHKaIHH
MIPOHU30ILIO TAK MHOT'O COOBITHH, YTO 5 CYeJI 3a 6J1aro MOCBATUTH
KaXIOH M3 3THX TeM HOBEHbKYIO—C HMI'0JIOYKH —CTaThio. Bmep-
Bble MyOJIMKYIOTCS W MOpa3uTeIbHbIE HOBbIE U3BECTHS O MOEM
IaBHeM Jnpyre noktope Martpukce. S coobmaio o cBoeM
OTKPBITHH: BBISICHIJIOCh, YTO HOKTOpP MaTpHkc He ObL1 YOUT
areHTOM roc6e30MacHOCTH, KaK Mpelnojaraiock paHee, a Ona-
ronoJiydyHo 3apaBcTByeT B Kacabnanke.

Mapmun TI'aponep
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Mo3sauku lNeHpoy3a

Ily6nuxys B koHute 1975 r. B xypHane «Scientific American»
CTaThiO O MEPHOAUYCCKOM pa3OHEHUH MIOCKOCTH Ha KOHTPYEHT-
HbI€ BBINYKJBIE MHOTOYIOJIbBHHKH (3Ta CTaThs BOIIUIA B MOIO
kaury [1, 1¥]), 1 ofeman yuraTenaM ony6iHKOBATh CO BpEMe-
HEM CTaThIO O HEMEPHOOUYECKUX Pa3OUEHHAX MIOCKOCTH. S BBI-
MOJIHUN CBoe obemanue u omybiukoBan B 1977 r. crarhio,
B KOTOPO# BIiEpBbIe COOOINAIOCH O 3aMEYATENHHOU HENEPHOIHU-
YECKOH MO3auKe, OTKPHITOH H3BECTHBIM aHTJIMICKUM CHEHHAIHC-
TOM B 00JIacTH MaTeMaTHYeckoi PHU3UKH U KocMmonoruu Pon-
xkepoMm Ilenpoyzom. MIMeHHO sTa cTathbs M BOCHPOH3BEICHA
B 3TOM rinase. Ho mpexe Bcero no3BoJsibTe MHE JAaTh HEKOTODBIE
ompeeNieHuss M coOOIMMTh Koe-Kakue HeoOXOomMMBIe MmpeaBapH-
TeJbHbIE CBEJCHUS.

INepnoauyeckoil Mo3auKkoil, WM pa3OHeHHEM ILTOCKOCTH, Ha-
3BIBAETCA TaKas MO3aHWKa, B KOTOPOH MOHO BBIETHTh 006NaCTh,
3an0JHAIOIY0 0e3 Npo0enoB U HaJIOKEHUH BCIO MJIOCKOCTH NPH
TPAHCIANMAX, WIH NapalleIsHbIX NepeHocax, T. €. IPH CABHrax
obacTu 6e3 MOBOPOTOB WIM OTpa)XeHUM. I oJnaHACKui XyHoX-
muk M. K. Diep u3BecTeH T€M, 4TO MHOTHE €r0 PHCYHKH H Ipa-
BIOPBI IIPEACTABIAIOT cOOOM MEPHOIMYECKHE MO3AUKH, COCTAB-

*) TlepBoe 4MCJIO B KBaJpPATHBIX CKOOKaX O3Ha4aeT HOMEP IJIaBhl,
BTOpOE — HOMEDP CCBUIKM B CIIUCKE JIATEPATYpPhI, NMOMELIAEMOM B KOHIIE
xaxpaoi riaaBsl. HoMepa ¢ oHOM 3Be3104KOH OTHOCATCS K TEM CCBUIKAM,
KOTOpble B OpUIHHAJIaX TIPUBEACHBI HENOCPEACTBEHHO B TEKCTE, HOMepa
C IByMs 3Be3J04KaMH—K JUTEpaType, N0OaBlIeHHOH EPeBOAYAKOM.—
Ipum. nepes.
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Puc. 1
[lepuoauueckas mo3zauka M. K. Dmepa (1949).

JICHHbIE M3 o00JacTell, HANOMHHAIOLIMX OYEPTAHUSAMHM >KHUBBIX
cylecTB. TumMYHas SIIEpOBCKas MO3auKa wM300pakeHa Ha
puc. 1. IlpuMeikaromue Opyr kK Apyry Oenas u 4YepHas NTHIBI
obpa3yroT (yHIaMEHTAIbHYIO0 00JacThb, KOTOpas IpH TPaHCIA-
OUH 3alO0JIHAET («3aMOIIAaeT») BCIO ILUIOCKOCTh. [IpencraBum
cebe, YTO IUIOCKOCTH TNMOKPHITA MPO3pavyHOU IUJIEHKOW, Ha KO-
TOPYKO HAaHECEHEl KOHTYDPHI Kakaol syieMeHTapHOH obmacTu.
Tonpko B TOM ciydae, €CIH MO3aHKa IMEPHOIUYECKAss, BbI
MOXeTe CABHUHYTH IUIEHKY, HEe NOBOpayWBas €e, B HOBOE IIO-
JIOXKEHHUE, IPH KOTOPOM KOHTYPHI Ha HEil B TOYHOCTH COBMAIYT
¢ KOHTypaMH obnactei Ha IJIOCKOCTH.

CyliuecTByeT 6€CKOHEYHO MHOTO (PUryp, HAIPHMEDP MPABUJIb-
HBIX INECTUYTOJBHHUKOB, U3 KOTOPBIX MOXHO CJIOXHTBH TOJIBKO
NEepUOANYECKYI0 Mo3auKy. CyILlIecTByeT OECKOHEYHO MHOTO JApY-
rux ¢uryp, u3 KOTOPBIX MOXHO CIOXHTh H INEPHOIUYECKHE,
W HETEPHOIUYECKUAE MO3aNKH. BeCKOHEUHyI0 MaXMATHYIO HOCKY
HETPYOHO TPEBPATUThL B HEMEPHOMUYECKYIO MO3AUKY W3 OIIH-
HAKOBBIX PaBHOOEIPEHHBIX NMPAMOYTOJIbHBIX TPEYrOJILHUKOB WUIIH
M3 YETHIPEXYTOJIbHUKOB: IS 3TOTO JOCTATOYHO pa3dbUTh Kax-
IbI KBAJpAT Ha IBE YACTH TAK, KaK OKa3aHo Ha puc. 2A ciesa,
M HW3MCHUTH OPHEHTAIMIO, YTOOBI HAPYIIUTH TEPHOIUYHOCTD.
HeTpyaHO MOCTPOUTH HEMEPHOIUYECKYIO MO3AUKY M3 JTOMHHO.

V3 paBHOOENPEHHBIX TPEYrOJHHUKOB MOXHO TaKXe IMO-
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CTPOHTH MO3aHKy, pacnojaras ux paJuanbHO, KaK IOKa3aHO Ha
puc. 2A B cepearHe. XOTs Takas MO3aHKa OTJIMYAeTCs BBICOKOH
yIOpSAOYEHHOCThIO, OHa He mnepuoauyeckas. Kak oTMeTun
Maiikn Tonnbepr B 1955 1. [2, 1], Takyro MO3aHKy MOXHO
pa3pe3aTh MOMOJaM, a 3aTE€M COBUHYThH ONHY MOJYIJIOCKOCTh
OTHOCHTENBHO [IpYro#f Ha OOWH ILIar WX Ha HECKOJIBKO ILAaros.,
o0pa3ys HEMEpHOOUYECKYIO CIHUpAJbHYI0O MO3AauKy THIA TOH,
KoTopasi u3obpaxeHa Ha puc. 2A cnpaBa. PaBHoOenpeHHbIi
TPEYTOJIbHAK [OIMyCKaeT OcCKOHeYHO MHoro aebopManuii mpu
3aMEHE €ro paBHBIX CTOPOH [BYMs KOHIDYEHTHHIMHU JTHHHSIMH,
Kak 3TO Mmoka3zaHo Ha puc. 2b cmeBa. Eciu HOBBIE CTOpPOHBI
COCTOSIT W3 MPSMOJIMHEHHBIX OTPE3KOB, TO BO3HHUKAET MHOTO-
yroJbHUK ¢ 5, 7, 9, 11, ... cTopoHaMH, 00pa3yroluii ciupaib-
Hyro Mo3auky. Ha puc. 3 n300pakeH Mopa3uTebHbIH OPHAMEHT,
KOTOpPBIA MOJIyYaeTCs MO TAKOMY PELENnTy U3 MHOTOYTOJBHHUKA
C OEBATBIO CTOpOoHamMH. BrepBrie OH ObLT MOCTpoeH XaiHIEM
donepbeproM ¢ MOMOIIBIO CNOXKHOMN mponenypsl. Meton I'onn-
Oepra ngenaet MOCTPOEHHE TAKOTO OPHAMEHTA MOYTHU TPUBHAIB-

1N\
NN
A 1A
/1\
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Puc. 2

(A) Henepuoauueckoe pa3bueHue MjIOCKOCTH Ha KOHIPYEHTHbIE (PUTYDPBL.
(B) DHHearoH, WM AEBATHYTONbHUK (M300paxkeH cieBa LITPHUXOBBIMH
JMHUSAMH), TIapa JHHEAroHoB (crmpaBa), 0Opa3ylolMX BOCHMMYTOJBHHUK,
U3 KOTOPBIX MOXHO CJIOXHTH HEPHOJUYECKYIO MO3AUKY.
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Puc. 3

CnupanbHas Mo3auka XaiHna Ponepbepra.

Bo Bcex WM3BECTHBIX CIy4YasX HENEPHOOUYECKOro pa3OueHms
IJIOCKOCTH Ha KOHI'PYEHTHBIE (GUIypHI 3TH Xe (GUrypsl MO3BOJIS-
10T CTpOUTH M nepuoaumyeckue Moszaukud. Ha puc. 2b cmpasa
TMOKa3aHo, KaK U3 JBYX YHHEArOHOB (IeBIATHUYTOJbHUKOB) Poaep-
O6epra MOXHO COCTaBHTh OJUH BOCBMHYIOJBHUK, KOTOPHIA MMO-
3BOJISET OYEBHOHBIM OOpa3OM NEPHOIHYECKH 3aMOCTUTh BCIO
IJIOCKOCTh.

Hpyroro poma Hemepuoauyeckne pa3OmeHHs IIOCKOCTH IO-
Jy4arorcsi u3 ¢GUryp, U3 KOTOPBIX, €CIH B3ATh HX HECKOJBKO,
MOXHO COCTaBUTh YBEJIUYEHHYIO Kommio ongHo# ¢urypsl. Coino-
MoH TotoM0 HasbiBaeT Takue GUTYpHI «aeasiaMucs». (CM.
ri. 24 moeit kuura [1, 2*¥].) Ha puc. 4 mokaszaHo, kak ¢urypa,
H3BECTHAsl MOJ HA3BAHHEM «C(UHKC», MPH IMOCTPOCHUH M3 Hee
HEMEePHOAMYESCKON MO3aWKH o0pasyer HOBBIE CHHHKCH OoJiee
KpynHbIX pa3MmepoB. I B 3ToM ciyyae nBa cpuHkca (OIUH U3
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Puc. 4

Tpu nokoJsienusi CHHHKCOB B HENEPHOIMYECKOM pa3OUEHHH TLIOCKOCTH

KOTOPHIX MOBepHYT Ha 180° OTHOCUTEIBHO APYTOro) OYeBUAHBIM
00pa3oM MO3BOJISIOT MOCTPOUTH HEPHOTUYECKYIO MO3AUKY.

Cy1iecTBYIOT 1 HabOpbl GUryp, u3 KOTOPHIX MOXHO CTPO-
UTh TOJIbKO Hemepuomuyeckue Mo3sauku? Ilom «Tombko» Mbi
MOHHUMAEM, YTO HM M3 OIHON GUrypbl, HU M3 KaKOrO-TO HX
IOJIMHOXECTBA, HU U3 Bcero Habopa HeNb3s MOCTPOUTH MEPUO-
JIUYECKYI0O MO3aUKy, HO M3 Bcero Habopa MOXHO MOCTPOHUTH
HEeMePHOIUYecKylo Mo3auky. IIpu mocTpoeHuHn Mo3auKku paspe-
[IAeTCsl MOBOPAaYMBATH (GUIYpHl M 3aMEHSATh UX 3epKajbHbIMH
OTPaXCHUSIMH.

Ha npoTshkeHrH MHOTHX JECSTHJICTHH CIIENUAJIMCTHI [oJlara-
JIF, 9TO TaKUX HADOPOB HE CYyIIECTBYET, HO UX MHEHHE OKa3aJIOCh
wepepHbIM. B 1961 r. Xao Bau 3aunTepecoBaiics 3amadeit o 3a-
MOILLEHHH TUIOCKOCTH MHOXECTBAaMHU € IMHAYHBIX KBaAPATOB, CTO-
POHBI KOTOPBIX DPACKpallieHbl MO-pa3sHOMY. Takue MHOXECTBa
MOJTy4M/I Ha3BaHUe «I0MuHO BaHa», a cam Bam Hamucan o HuX
BEJIUKOJIEMIHYIO CTaThio I XypHaja «Scientific American»
(1965) [2, 2]. 3amauy, koTopyro mOCTaBUI BaH, MoOXHO
chopMympoBaTh Tak: HaWTH NPOLEAYDPY, MO3BOJSIOLIYIO IS
moboro Habopa JOMEHO PeIiaTh, MOXHO JIH U3 HErdF MOCTPOUTH
MO3aHKy, €CJIH JOMHHO YKJIa[bIBaTh TaK, YTOOBI CMEXHBIE pebpa
6T omHOrO IBeTa. IloBOpaYMBaTh JOMHHO WM 3aMEHSTh HX
3epKaJIbHBIMU OTPaXCHHUSIMU He pa3pemaercs. [locrasieHHas
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BanoM 3ajaya BaxHa HOTOMY, YTO CBsi3aHa C MOpobieMoit
pa3pelmMOCTH B MaTeMaTHUYeCKOH Joruke. BaH mpeamonoxu,
410 J060# HAO0Op HOOMHHO, KOTOPBIM MOXHO 3aMOCTHTH
IJIOCKOCTh, MO3BOJISIET TMOCTPOUTH TNEPHOIUYECKYIO MO3AUKY,
U TOKa3aj, 4YTO €CIM €ro THWIOoTe3a BepHa, TO ISl 3amadu
0 MOCTPOEHNHN MO3aWKH CYLIECTBYET pELIAFoIasi Mmpouenypa.

B 1964 r. Pobep bepmxep B cBO€H JOKTOPCKOH AHMCCEPTAIMH
1o NpUKJIagHOU MaTteMaTuke [2, 3], mpencrasiaeHnoi I'apBapn-
CKOMY YHHBEPCHTETY, IMOKa3aJ, YTO IHmoTe3a BaHa HeBepHa.
Ob1e#t pemaroiueif Oporeaypsl He CyIECTBYET. DTO O3HAYAET,
4TO CYIECTBYET Kakoi-TO HaGop moMuHO BaHa, u3 KOTOPHIX
MOXHO TOCTPOUTH TONBKO HENepHOAHMYECKYFO Mo3auky. bepa-
XKep TOCTpoma Takoit Habop u3 Gonee uem 20 000 moMuHO.
BriocnencTBuu eMy yaanoch HalTH MeHbIIANR Habop, cocTosAIUR
u3 104 momuno, a douanny KHyTy ynajiocs yMEHBIIUTH YHCIO
JOMHHO B Habope mo 92.

Kaxaprii Takoit Habop moMuHO BaHa HeTpyIHO HPEBPATUTH
B MHOTOYTOJIbHBIE (UrypHI, U3 KOTOPBIX MOKHO CTPOHUTH TOJBKO
HenepuoAndeckie Mo3auku. [ 3Toro Hy)XHO NMPOCTO CHAOOUTH
CONPHKACAIOIINECs CTOPOHBI JOMHUHO, YIIOKEHHBIX B MO3aWKY,
TOYHO TOJOTHAHHBIMHU [PYr K APYry BHICTYNaMH («ILUTIAMU»)
U BnaguHaMu («maszaMu»). COOTBETCTBHE ILUIIOB U Ma30B 3aMe-
HSIET TIpeXKHEE YCJIIOBHE COBHANCHHUS LIBETA MPHMBIKAIOLIUX OPYT
K Ipyry cTopoH AoMHHO. COrjlacHO MPEXHEMY YCIOBHIO MIPUMEI-
Kalol[Ue CTOPOHBI JOMHHO NOJKHBI OBITH OOHOrO IBETA. DTO
yCJIOBHE AOJDKHO OBLIO cobiromaThbest sl Beex 1peToB. domyc-
Kasi IOBOPOTHI U OTPaXEHHsS 3JeMEHTapHBIX oOmnacteil, PoOun-
coH mocTpousl 6 ¢uryp (puc. 5), JONMyCKarOUMX B yKa3saHHOM
BBIILIE CMBICJIE IOCTPOEHUE HeNepuoanuecKkoi Mo3auku. B 1977 r.
PoGept AMMaHH OOHapyXuil Apyro# Habop u3z 6 ¢uryp, u3
KOTOPBIX TaKXe MOXHO CJIOXHUTh HENEePHOJUYECKYIO MO32HUKY.
HeusBecTHO, MOXHO JIA CIOXUTH U3 GUIyp TAKOr0 KBaJIPAaTHOTO
THIIAa MO3aWKy, €CJIH YHCJIO HX MeHblie 6. VMeroTcs Beckue
OCHOBaHHS MoJaraTrhk, YTO YHCJIO0 6 MHUHUMAJIBLHO.

Poy36onioBckoMy mpodeccopy MaTteMaTukun Oxcdopackoro
yuuBepcutera I[IeHpoy3y yaaigoch HaiiTH Medslne Habopsl (u-
ryp HEKBaIpaTHOIrO THIA, U3 KOTOPHIX MOXHO NOCTPOUTH HETle-
PHOJNYECKYIO MO3anKy. PaboTasi B OCHOBHOM B 00J1aCTH TEOPHHU
OTHOCUTEJBLHOCTH M KBAHTOBOM MeXaHUKH, [IeHpOy3 mposBiseT
aKTHBHBIA WHTEpeC K 3aHUMATeJbHOH MaTeMaTHke. OTO-—da-
munbHas dyepTa [leapoysos: oren Pomxkepa —renetuk JI. C. IleH-
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[Hects «u3pasuos» Padasna M PoOuHcoHa, M3 KOTOPBIX MOXKHO CJIO-
KHTh HEMCPUOJNHECKYIO MO3AMKY.

poy3 Takxke Ob1 JMIOOWTENleM 3aHUMATENbHON MATEMATHKH.
(Oteur u cein [leHPOY3BI COBMECTHBIMH YCIUIHSIMH H300peNH
3HAMEHHTYIO «JICCTHHIlY [leHpoy30B», KOTOpas COBEpIIacT BH-
TOK 33 BMTKOM, He¢ TOJHHUMAsiICh TP 3TOM HH Ha Imar. Jriep
u300pasun 3Ty JIECTHMIY B CBOei siTorpadun «BocxoxaeHue
u cnyck».) B 1973 r. Pogxep Ilenpoy3 oOGHapyxun Habop u3
6 ¢uryp, U3 KOTOPBIX MOXHO MOCTPOMUTH HENEPHOIHYECKYFO
Mo3auky. Bckope eMy ynanock cokpaTuTh yuciio GUryp oo AByX.

Tak kak HalJIeHHBIE GUTYPBI MOTJIM CTaTh OCHOBOH KOMMEp-
YeCKHUX HTP-TOJIOBOJIOMOK, [leHpoy3 BO3AepKUBAJICA OT MyOJIH-
Kalli¥d CBOETO OTKPBITHS JO TE€X MOp, MOKA HE MOJYyYWJI HA HHUX
nateHTHl B BemukoOpurtanum, CIIA u SInoHun. DTH MATEHTDI
JIEHCTBYIOT M MOHbIHE. B He MeHbIllel cTemeHH s MpU3HATEJIeH
Ixony XoptoHny KoHy3r0 32 MHOTOYHCIICHHBIE PE3YJIbTATHI €roO
uccenoBanuii Mmo3auk [leHpoysa.

dopma nByx ocHOBHHIX ¢uryp IleHpoy3a MoxkeT OBITH pa3s-
JIMYHOH, HO HauboJiee HHTEpPeCcHA Mapa uryp, kotopbic Konyait
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Ha3BaJl «HAKOHEYHMKOM [POTHKAa» W «BO3AYIUHBIM 3MeeMm». Ha
pHc. 6A moka3aHO, KaK IOCTPOMTh HAKOHEYHHK M 3Meit 13 poMba
c yriaamu B 72° u 108°. PasmenuM UIMHHYIO OMAarOHaIbL poMba
B OTHOLIEHHUHM, PABHOM XOPOIIO M3BECTHOMY 30JOTOMY CEYEHHIO

(1+ \/5)/2 = 1,61803398..., H coeIMHHM TOYKY HEJICHHMS C BEp-
UIMHAMH TYOBIX yriioB. Bot # Bce. IIycTh @ —30JI0TOE ceyeHHe.
Torpa xaxablil MPSIMONUHEHHBINH OTPE30K —CTOPOHA HAKOHEYHH-
Ka WM 3Mesi — UMeeT JJIHHY, paBHyIo JHbo 1, mubo ¢. HauMens-
mmi yron paBeH 36°. Bcee ocrajibHBIE YIIIBI KpDaTHBI €My.

Pa3ymeeTcsi, poMOOM ¢ BHYyTpeHHUMH yriamu B 72° u 108°
MOJXHO BBUIOXKUTH NEPHOJHYECKH BCIO IUIOCKOCTh, HO CKJIa[bl-
BaTh HAKOHEYHMKM U 3MEH Tak, YToObI oHM 06pa3oBajm poMbO, He
paspeaerca. M36exaTh 3anpeTHLIX BAPHAHTOB coeauHeHHs (u-
Typ Mbl MOXEM, CHaOXasi CTOPOHH HAKOHEYHMKOB M 3MeeB
COOTBETCTBYIOLIUMH HIKMAMH M A3aMU, HO TOH Xe Lie)Id MOXHO
IocTu4b U npoiwe. Hanpumep, Bepiuuusl ¢puryp Moxsao o6o3Ha-
yuth OykBamMu H m T Tak, Kak 3TO TNOKa3aHO Ha puc. 6b,
U BBECTH IPABUJIO, IO KOTOPOMY IIpH MOATOHKE CTOPOH pa3pe-
IIAaeTCs COBMEMIATh TOJBKO BEPIUWHBI, MOMEYEHHBIE OIHHAKO-
BeIMH OykBaMu. BepmuuHel 11 06JierYeHHs COCTABJICHHS MO-
3aHKH MOXHO IOMETHUTh TOYKAMH [JBYX Ppa3JIMYHBIX IBETOB
(omuH 1uBeT cooTBeTcTBYeT OykBe H, npyroii—Oykse T), HO
Konys#i mpemioxun Oojiee H3SIIHBIA METON—IPOBOAMTH Ha
Kaxno# ¢urype nqyra oKpyXHOCTe# IByX IBETOB (Ha puc. 6 3TH
Iyru u3o0paxkeHbl YepHBIM ¥ cepbIM IBeToM). Kaxkmas takas
Iyra AeUT CTOPOHBI QUTYp, a TAKXKE OCH CHMMETPHUHM Ha 4acTH,
IJIAHBL KOTOPBIX 0Opa3syroT 3010Toe ceueHue. IlpaBuno mo-
CTPOCHHUSI MO3aHKH COCTOMT B TOM, YTO IPH COBMEIICHUH CTOPOH
JIOJDKHBI COCIUHATBCS OYT'M OJHOTO IBETA.

YTo6Bl B MOJHONM MeEpe OUECHUTH KPacoTy M 3arajoyHOCThb
Mo3aukn IleHpoys3a, HEOOXOOMMO H3rOTOBHTH HAOOp, COCTOS-
Ui 1o MeHbie Mepe u3 100 3MeeB 1 60 HakoHEYHHKOB. UucIio
3MeeB HAXOAUTCS K YUCIY HAKOHEYHHMKOB (TakK ke, KaK ILIOMAab
3Mes K IUTONIAMN HAKOHCYHHKA) B OTHOILIEHMH, PAaBHOM 30JI0TO-
My Ce4eHHI0. BaM MOIJIO moka3aThbCsl, YTO MEHBIIHX IO pa3Me-
paM HakOHEYHMKOB moTpebyercd Oosbine, 4eM 3MeeB, HO
B NEHCTBUTEJILHOCTH HEJI0 OOCTOMT HHaue: 3MeeB B MO3aHKe
okaspiBaeTcss B 1,618... Oosblie, 4YeM HakOHEYHHKOB. B Oec-
KOHEYHON MO3aHMKe OTHOMICHHE YHCIa 3MEeB K YHCIy HaKo-
HEYHUKOB B TOUIIOCIM PABHO 30JI0TOMY cedyeHuro. Mppaumo-
HaJIBHOCTh 3TOTO O1HOIIEHUS JEXHT B OCHOBe maHHoro Ilew-
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Puc. 6

(A) Kak mOCTpPOHTb HAKOHEYHMK APOTHKA M BO3OymHBIH 3Meil. (B)
Packpacka (4epHble U cepble JIMHHH) HAKOHEYHHKA JIPOTHKA H BO3IYIIHO-
ro 3Mesi, I03BOJIAIOWIAsA KOHTPOJIHPOBAaTh NOCTPOCHUE HENEPHOAHYECKOH
mo3aukd. (B) Ty3bl u ranctyku-6abo4ku, MO3BOJIAIOIIUE YCKOPUTDH IO-
CTPOEHUE MO3aHK.

pOY30M [0Ka3aTeNIbCTBA HEMEPHOIUIHOCTH €ro MO3aHKH, TakK
Kak eciu Obl Mo3aWka ObLia MEpHOOUYECKOH, TO OTHOIIEHHE
YHCcjla 3MEEB K YMCIy HAKOHEYHHKOB 3aBeJOMO OBUIO OBl
palMOHAILHBIM.

Ecou BRI 3ax011 1€ MOCTpOUTH MO3auky [leHpoy3a, ToO Jry4iiie
BCETO HAYEPTHTH TOHKMMH IIMHMSIMH Ha JmcTe Oymard kak
MOKHO OOJIbIIE HAKOHEYHHKOB M 3MEEB, BLIEPXKHUBAS [IPH 3TOM
TIPONIOPIMIO HA MATH 3MEEB TPH HAKOHEYHHKA. 3aTEM BBIKPOMKY
cnegyeT MHorokpatHo chororpadmpoBath M PacKpacHTh AYCH
OKpYXHOCTEeH Ha ¢urypax, HanpaMep, B KPacHbIfi M 3eJIEeHBI
uBet Quomacrepamu. KoHys#i OOHapyXwWi, YTO IOCTPOEHME
Mo3aukH ITeHpoy3a MOXHO YCKOPHTE, a GparMenThl ee OKa3hiBa-
10TcA OoJiee yCTOMYMBBIMY, €CJIM 3MEH ¥ HAKOHYECHHKH M3 OTaB-
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JIMBAaTh B TPU pa3a Oojice KPyHHBIX pa3MepoB, 4eM Ha puc. 6B.
Paciiupss Mo3amnky, Bbl MOXET€ HEMPECTaHHO 3aMEHSTh HaKo-
HEYHUKH U 3ME€U Ty3aMH M rajicTykaMu-06aboukamu. B nmeficTBu-
TEIBHOCTH IIPH COCTaBJIEHUH Jt0OOH OeckOHEeYHOH MO3auKu
MOJXHO HCIOJIB30BaTh OECKOHEYHBIA HAOOP CKOJIb YTOOHO 6OJIb-
LINX nap OCHOBHBIX Quryp.

Haunnaercst noctpoenne mo3auku [leHpoy3a c yKJIalIKd Ha-
KOHEYHHKOB ¥ 3MEEB BOKPYI OIHOI BEpIINHBI U IMOCIECIYIOLETO
paquanbHOro pacmiupesus yzopa. Kaxapiit pa3, koraa Bbl IpH-
CTpauBaeTe K y4aCTKY rpaHMIbl HOBYIO0 Gurypy, BaM Heobxomau-
MO BHIOMpaTh MeXIy HaKOHeYHHKOM U 3MeeM. MHorma BeiOOp
npenpelieH, HHoraa ceoboneH. BriBatoT ciydaum, Korga momaxo-
It 06e Quryphl, Ho BIIOCTIEACTBUM BBl MOXETE MPUNTH K MPOTH-
BOpEYHIO (JOWTH 0 TaKOTO MECTa, I'Ae MO NMpaBIIaM OKaXeTcs
HEBO3MOXHBIM IPHUCTPOUTh K MO3alKe HW 3MEH, HU HaKOHEY-
HHUK). B 3TOM cilyyae BaM HE OCTaeTCsi HHUYEro APYroro, Kak
BEPHYTHCS Ha3aJ M U3MEHUTh BhIOpaHHYIO Bamu ¢urypy. Ilpu
MOCTPOEHUHN MO3aUKU yIOOHO CHayaja oO0OWTH rpaHUIly ¥ NpU-
CTpOUTH Bce QUTYPHI TaM, IAe UX BRIOOp mpenomnpeneneH. Takas
omeparys He MOXET MPHUBECTH K MPOTHBOPEYHIO. 3aTEM MOXXHO
monpobOBaTh MOMBITaTh CYACTBS C TeMH (Urypamu, BBIOOD
KOTOPBIX OJHO3HAYHO He ompezesieH. Bcerma MoxHO mpopno-
XHUTh MOCTPOEHHE MO3aukHu. YeM OoJibliie Bbl OymeTe BO3UTHCH
¢ ¢urypamu, teM Oosbuie Bl Oynere OTKpBIBaTh Ui cebst
«IIPaBHJT», MTO3BOJISIOMIMX CTPOUTh MO3auKy O6oJjiee 3ppeKTUBHO.
Hampumep, HaKOHEYHHK BXOOUT B YIiIyOJieHHMe MEXAYy ABYMS
3MesIMH, 00pa3ys Be3deCyIH# Ty3.

Mo3sauku IleHpoy3a o0pa3yroT HECYETHOE MHOXKECTBO —Tak
ke, KaK TOYKM Ha mnpsiMoit. [lokasate 3TO MOXHO MHOTI'MMH
crocobamu. Bee mokasaTenbcTBa OCHOBAHBI Ha MCIOJIb30BAaHUH
OIHOTO MOPA3UTEILHOTO sIBJIeHUs, OTKphITOro Ilenpoyszom. Ko-
HY2# Ha3bIBaeT €ro «pacimpeHueM» u «cxartuem». Ha puc. 7
MoKa3aHa HavyajbHas cTaaums pacmmpenusi. [lperncrasbre, 4TO
Kbl HAKOHEYHHK pa3pe3aH IOIMoJIaM, [OCJIe Yero Bce KOpoT-
KHE CTOPOHBI HUCXOOHBIX HAaKOHEYHHKOB, NMPHUMBIKAFOIIUE IPYT
K IpYyry, ckjeeHbl. B pe3yibTaTe mOJy4uTCS HOBOE pa3OueHue
IUTOCKOCTH (KOHTYPBI €ro 3JIEMEHTApHBIX 00J1acTedt moka3aHbl HA
pHuc. 7 XUPHBIMH YE€PHBIMH JIMHUSMH) Ha 3MEH ¥ HaKOHEYHWKH
OoJiee KPYIHBIX pa3MepOB.

Pacimmpenne MOXHO MPOAOJIKATh 0 OECKOHEYHOCTH, ¥ KaX-
o€ HOBOE MOKOJicHHe ¢uryp OymeT KpylHee NpeAbIAYIIEro.
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Puc. 7
Pacupenne («pa3ayBaHue») y3opa.

3aMeTHM, YTO 3MEH BTOPOTO MOKOJICHHS, XOTS OHH HMCIOT
Takyro ke GOpMy M Takue e pa3Mepnl, KaK Ty3bl MEPBOTO
HOKOJIEHHS, «yCTPOEHb» MHa4Ye. VIMEHHO MO3TOMYy Ty3 HHOIrAa
Ha3bIBAIOT JEeTCKUM 3MeeM. Ero He crenyer cMemmBath co
3MeeM BTOpOro mokoseHus. CxaThe—polecc, aHAIOTHYHBIN
PacHiMpeHnio, HO NMPOBOIUMBI B IPOTUBOIOIOXHOM HAIpaBJie-
Hun. Ha xaxmoit mo3auke IleHpoy3a MBI MOXEM BBIYEPYHUBATH
Bce OoJlee MeJIKue TOKOJIEHUsT HAKOHEYHUKOB U 3MeeB. [locTpoe-
HHE MO3aHKH [IPH 3TOM TAKXE IPOI0JIKAETCS 10 OECKOHEYHOCTH,
Hopoxaasi PpakTaibHyIO CTPYKTYpY (cM. rii. 3).

O6wmmit xox mpeanoxenHoro KoHyseM moka3aTenncrBa He-
cyeTHOocTH Mo3auk IleHpoy3a (cam IleHpoy3 mokasan Hecyer-
HOCTb CBOMX MO3aHMK WHa4e) CBOOUTCA K ciedyromeMy. O603Ha-
YUM Ha 3Mee MOJIOBHHY, JIeXKAIyIO0 CJIeBa OT OCH CHMMETPHH,
OykBoii L, a monoBHHy, Jexalnyro crpaBa, Oykeoit R. Ilpo-
IelaéM TO e C IOJOBUHAMH HAKOHEYHHKa, O0O03Hadasi MX
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cooTBeTCTBeHHO OykBamu / u r. BeiOepeM Hayran kakyro-HHOyIb
TOYKYy Ha Mosauke. 3amumeM OykBy, KOTOpoii o06o3HayeHa
mojioBuHa GUTYpHl (3Mesi WM HAKOHEYHHMKA), COAEpKarias
BHIOpDaHHYIO HaMH TOYKY. PacliipuM MoO3aMKy OIOWH pa3 H
3amnMieM OyKBY, COOTBETCTBYIOLIYIO TOJIOXKEHHIO BBIOPAHHOU
To4kd Ha Qurype BTOporo nokosneHus. I1pogospkasi paciiupsTh
MO3auKy, BBl IOpOXIacTe OECKOHEYHYIO MOCIENOBATENILHOCTD
CHMBOJIOB, OJJHO3HAYHO ONMCHIBAIOINYIO HCXOTHYIO MO3auKYy, TaK
CKa3aTh, C TOYKH 3PEHHUS] BHIODAHHOM TOYKH.

Bribepem Ha ucxogHol Mo3anke Apyryro Touky. [Ipemmoxen-
Has TMpOoIeLypa MOXET MOPOJUTH TMOCIEAOBATEILHOCTh CUMBO-
JIOB, KOTOpasi HaYMHAETCS WHA4Ye, YeM IepBas MOCIEeqOBATEIb-
HOCTB, HO, HAaYMHAsA C HEKOTOPOTO CHMBOJIA U A0 KOHIA, COBMAa-
nmaetT ¢ Heil. Ecim mocTpoeHHble 1MoCieqoBaTe/IbHOCTH HE COBIA-
IaloT MOCJie KOHEYHOrO0 HAYaJIbHOIo OTpe3ka, TO OHH COOT-
BETCTBYIOT Pa3JIMYHbIM MO3auKaM. Y Ka3aHHBIM CIIOCOOOM MOX-
HO TIOJIYYHThb HE BCE BO3MOXHBIE IMOCIIEAOBATEILHOCTH W3
4EThIPEX CHMBOJIOB, HO MOXHO IOKa3aTh, YTO MOCJIENOBATEb-
HOCTH, OOO3Havaromue pa3JInYHbIE MO3aWKH, HAXOASTCS BO
B3aMMHO OJHO3HAYHOM COOTBETCTBHH C TOYKAMHM YKCIIOBOH OCH.

IIpuBoas wumocTpaumu Mo3auk IleHpoy3a, Mbl He U300pa-
JKaJiM Ha 3MesX ¥ HAKOHEYHHKAX IBETHBIX IyI OKPYXHOCTH, TaK
KaK oOpa3yeMble IyraMH Y30pbl MaCKMPYIOT KOHTYPBI OCHOBHBIX
¢uryp. Ho ecim BeI OygeTe paboTaTh CO 3MESIMU U HAKOHEYHUKA-
MM, YKpallleHHBIMH IIBETHBIMH AyTaM¥, TO HENpeMeHHO Oynere
MOpaK€Hbl KPACHBBIMH Y30paMH, CIUIETaeMbIMH U3 3THX IyT.
IMenpoy3 u KoHysii He3aBHCHMO [OOKa3ajH, 4YTO €CIHM [yIH
06pa3yroT 3aMKHYTYIO KPUBYIO, TO OHa AMeeT EHTP CHMMETpHUH
nsToro nopsiaka. JIro6oit y3op MoxeT UMeThs caMoe OoJibliiee qBe
HE3aMKHYThIe KpUBBIE KaXXIOTO I[BeTa. B GOJBIIMHCTBE Y30pOB
BCE KPHMBbIE 3aMKHYTHI.

XO0Ts. MOXHO HOCTPOUTH Mo3aukd IleHpoy3a C BBICOKOH
cuMMeTpuei (0SCKOHEHMHOE MHOXECTBO Mo3aWk o0JjiafaeT IBY-
CTOPOHHEH, WIHM GuiIaTepalLHOM, CHMMETpHEil), OOJIBIIHHCTBO
MO3auK, KaKk ¥ cama BcelleHHasi, TPEACTABISIOT COOON cMech
MOPSAKA ¥ HEOXXHUIAHHBIX OTKJIOHEHHHA OT HEro, ClloCOOHYFO KOO
yroIHO MOCTaBHTh B Tymuk. Korga Mo3auky pacmmpsitorcs, OHA
BCETJa CTPEMSITCS IIOBTOPUTH ce0sl, HO 3TO UM TaK HHUKOIJA U He
ymaetcs. I'. K. UecTepTOH 3aMeTHJI OJHAXIbI, YTO BHE3EMHOE
CYIIECTBO, HaOJIFOAasi, KAK MHOTO OCOOEHHOCTEN CTPOEHHS Yello-
BEYECKOTO Tejla OybJupyeTcsl clipaBa M CJIeBa, CKJIOHIIOCH Obl
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K BBIBOJY O TOM, 4TO ¥ CepAle AJOJDKHO HaXOAUThCS y Hac 1o obe
CTOpoHBI Tejaa. Ham Mup, mo yreepxiaeHuro UectepToHa, «BBI-
DISAAT 49yTh OOJice MaTEeMaTHYECKHMM M PEryJsipHBIM, YeM OH
SIBJISIETCSL B ICHCTBUTEJIBHOCTH; €r0 TOYHOCTH BBICTaBJIeHAa HAIO-
Ka3, ero HETOYHOCTh CKPBITA; €ro MPOM3BOJI Kak OBl mojcTepe-
raeT Bac B 3acafe». «CKpbITOE OTKJIOHEHHE OT TOYHOCTH XOTsI ObI
Ha [O¥M ... HEM3MEHHO TPUCYTCTBYET BO BCEM M TOBCIONY, ...
3TO CBOEro poAa TaifHbIA 3aroBop Bo BceneHHOIN.

[IpuBenenHslii OTPHIBOK U3 YecTepToHA €T BECbMa TOYHOE
omucaHue IIockux mupos IleHpoysa.

B mupax Ilenpoysa ects eme Heuto OoJsiee YOUBHATENLHOE.
B HekOTOpOM cMBICTIe, TOYHO NEpEeJaHHOM B BUJE TaKk Ha3blBac-
MO meopembsl 0 AOKAALHOM U30MOpgpusme, Bce Mo3anku I[leH-
poy3a onmmHakoBbl. [leHpoy3y ymajloch moka3aTbh, 4TO JroOas
KOHe4YHasi obyiacTb B JIOOOH MoO3aWke COBHAZAeT ¢ KaKHUM-TO
ydyacTKoM Jit060it npyroit Mozaumku. Bosiee Toro, B mmroboit
Mo3auke Jr000# BRIOpaHHbIH $parMeHT Apyrod MoO3auKu BCTpe-
qaercss OECKOHEYHO MHOro pa3s.

TpynHo cebe mpeAcTaBUTh, HACKOJIBKO 3Ta CUTyaumus Ipo-
TUBOPEYUT 31paBOMY cMbIciy. Boobpasure, 4TO BBl XHBETE Ha
OECKOHEYHOM IUIOCKOCTH, BBIJIOXEHHOW OJHON M3 HECYETHOIO
MHOXecTBa Mo3auk [leHpoy3a. Bel obcinemyere cBorO MO3auKy
y4aCTOK 3a YYacCTKOM, OXBaThIBas KaXIblif pa3 Bce OOJBIIYIO
TeppuToputo. HeszaBucumMo ot Toro, ckojip 60blilyio 061acThb
TUIOCKOCTH BbI 00ciieiyeTe, BaM HUKOI 1A HE YAACTCS yCTaHOBHTH,
Ha KaKkol Mo3auke BbI xuBeTe. Becriosie3no coBepitaty ganbHUE
MyTEIIeCTBUS U UCCIENOBAaTh HECBS3HBIE 00NacTH, Tak Kak Bce
OHH MPUHAJIEXKAT KaKkoH-T0 oaHOU Oonbio#i obmacTu, KoTopas
B TOYHOCTH IOBTOpSAETCS OECKOHEYHO MHOTO pa3 B JIOOOH
Mo3auke Ilenpoysa. Pazymeercs, /i nepuoauvecKux pa3oueHni
TIJIOCKOCTH Takoe yTBEPXKACHUE TPUBHAIbHO, HO MEHpHI IleHpoy3a
He mepuouyHbl. OHH OTJMYAIOTCS APYr OT Apyra GEcKOHEYHO
MHOI'IMH JETaJISIMU U B OECKOHEYHO MHOTUX OTHOIICHHUSAX, H TEM
HE MEHEe HX MOXHO Da3JIMIUTh TOJBKO B HEHOCTHXHUMOM
Tpeete.

IIpenaronoxuM, 4TO BBl HCCleAyeTe Kpyriylo obmacTh qua-
meTpa d. HazoseM ee 2opodom, B KOTOPOM BBI kuBeTe. BHe3amHO
BBl TIEPEHOCUTECh B HEKOTOPHIN CilyvaiiHO BBIOpaHHBIH mmapal-
nenpHBIN Mup [leHpoy3a. Kak [aieko BBl OKaxeTech OT KPYIiIoi
obmacTH, KOTOpasi B TOYHOCTHU IMOBTOPSET BCE YJIOYKH U TiEpeyJ-
KM Balllero poaHoro ropona? Konysit oTBedaeT Ha 3TOT BOIPOC



22 naea 1

MOWCTHHE 3aMevaTeIbHOM TEOPEMOIi: pacCTOSIHUE OT NepHMeTpa
Balller0 Tropoja OO MepUMETpa ropoja-IBOWHHMKAa HHMKOTAA He
MPEBOCXOAUT OHaMeTpa d, YMHOXEHHOTO Ha KkyO 3050TOro
ceyennsi, umn 2,11... d. (OTo BepxHsis IpaHb, a HE CpEIHEE
paccrosinge.) Ecim BbI moliieTe B NpaBUJILHOM HAIMPaBJICHUH, TO,
mpoias paccTosiHue Bcero Jumb B 2,11... d, BBl HEMpeMEHHO
OKa)KeTeChb B TOYHOM KOIHMM Balllero poJHoro ropona. Teopema
Ilenpoy3a npuMeHnMa M K BcesneHHOH, B KOTOPOM MBI JKHBEM.
JIro60o OONBILIOH KPYrJIOH CTPYKTYPHI (a pa3yIMYHBIX KPYTJIBIX
CTPYKTYpP CyLIECTBYET OECKOHEYHO MHOT0) MOXHO [OCTHYb,
MIPEOI0JIEB B OMPEIEICHHOM HAaIlpaBJICHUH PAaCCTOsSIHUE, KOTOPOE
3aBeJOMO MeEHblIE, YeM (rpy0o roBops) YABOCHHBIA OHAMETP
CTPYKTYPBI, M C BBICOKOH BEpOSITHOCTBIO PaBHO €€ JUaMETpy.

Teopema Konyast BecbMa HeoxuganHa. PaccMoTpuM aHaso-
THYHBIH H30MOp¢$H3M Ha IpUMeEpe HENIEPHOINYECKON OCIe10Ba-
TeJBHOCTH IHU(p B JECATHYHOM pa3jIoXeHHH 4ucia n. Eciu B
BbIOEpeTe KoHeuHbliH HaGop u3 10 mudp u HavyHeTE CO Cly4aiHO
BHIODAaHHOTO MeECTa Pa3JIOKEHHWs, TO 3aBEIOMO BCTPETUTE BBHI-
OpaHHBIf KOHEYHBId HabOp, €clIM MPOJIBUHETECH [1OCTATOYHO
[aJIeKo BOOJIb pa3jIoXeHHs, OOHAKO 3apaHee HEH3BECTHO, B Ka-
KYI0 CTOPOHY (K HayaJly WJIH OT Hayaja pasJjIoXKEHHs) cielyeT
IBUTATBhCS, W PpACCTOsSHHE, KOTOpPOE IPEACTOHUT NPeodoJIETh
Ipex[e, YeM BCTPETUTCS BHIOpaHHbI Habop, 3aBenoMo Gosbliie
10 uudp. Yem muHHee BhIOGpaHHBI Habop, TeM, BooOIe roBo-
psi, Oajbllle MPUAETCS OTXOOUTH OT HUCXOMHOHW mudpbl, 4TOOHI
BCTPETHTH €ro cHoBa. UTo e kacaeTcs mMo3auk [leHpoysa, To,
nomaB Ha JOoOyI0 W3 HHUX, BBl BCerJa OKaXeTeCh NOCTATOYHO
61m3Kk0 K AyOJIMKaTy Balllero poJHOro ropoja.

HakoHeYHHKH APOTHUKOB M BO3AYILHBIE 3MEH MOXHO VJIO-
XHUThb BOKPYT BEPIIUHBI TOJIBKO CEMbIO Pa3JIMMHBIMHU CIOCOOaMHu.
PaccMoTpuM cHavana gBa crmocoba, MOpoXAAIoliue MO3auKH
C OCBbIO CHMMETPHH 5-TO Mopsika, Wi obyiafaromuye o TepMu-
Hosoruu IleHpoy3a meHTaroHaJbHOH CHMMETpHEH.

Connne (6enass ¢urypa Ha puc. 8) He HajaraeT >XECTKHX
OrpaHMYCHUH Ha NpHUMBIKarolue k Hemy ¢urypel. Ecnmu mpm
yKJIaJike HOBBIX (UIYp ClIeJuTh 32 COXPAaHEHHEM IEHTaroHallb-
HOM CUMMETPHH, TO MOJyYUTCS KpaCHBasi MO3aukKa, KOTOPYIO Bbl
Bugute Ha puc. 8. CTpykTypa Tako MO3aUKH OIHO3HAYHO
ompejesieHa Ha BCeM €€ OECKOHEYHOM TIPOTSIKEHUH.

3Be3na (Genast ¢urypa Ha puc. 9) KECTKO perjiaMeHTHpYyeT
CBOE OKpPYXEHHUE, MO3BOJIsAS YIOXKUTh B HENOCPEACTBEHHON OJH-



Mosauku MeHpoysa 23

Puc. 8

Beckoneunblii y30p-coHIe

30cTH OT cebst Tonbko 10 3meeeB (cepble ¢HUTYphl Ha pHC. 9).
Pacinupsist 3T0T hparMeHT MO3auKU C COXPaHEHHEM CHMMETPHH
C HEHTPOM 5-TO HOPs/IKa, BBl MOJTy4aeTe eIle O/(Hy OeCKOHEUHYIO
U OJIHO3HAYHO OINPEAEJICHHYIO MO3auKY, HAIOMHHAIOLIYIO KOBEP
W3 BeTOB. MoO3aMKH Ha OCHOBE 3BE3bI M COJIHIA — €/IMHCTBEH-
HBlE cpeu Mo3auk IleHpoy3a, ob6agaromye naeabHOR CHMMET-
pueil ¢ ueHTpoM 5-ro nopsiaka. OHU 3KBUBAJIEHTHBI B CJIE/IyIO-
IIEM CMBICJIe: PACIIUPUB UM CXKaB OMHY U3 HUX, BBl NOJIy4HUTE
BTOPYIO MO3aHKY.

Ty3 —Tpetuii cnoco6 ykjiaakud GUryp BOKpyr BeplIMHbL. biun-
Kalllllee OKpPYXKEHHE Ty3a MOXET ObIThb paszdyHbIM. PUTYPHL,
HEMOCPEACTBEHHO INPUMBIKAIOIIKWE K [BOHKE, BaJIETy U JaMe
(6emsiM ¢urypam Ha puc. 10), ogHo3Ha4YHO ompejeneHbl. Kak
obHapyxun ITerpoy3 (4 HezaBucuMoO oT Hero Kmue Bax), Heko-
TOpPBIE W3 CEMH CIOCOOOB YKJIAAKHA 3MEeB M HAKOHCYHUKOB



24 nasa 1

Puc. 9
Beckoneunblit y30p-3se3aa.

o g

[l6aira Banem flama

Puc. 10
«AMnepun» OBOWKH, BajleTa U JaMBbl.
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BOKDYT BEPIIHHBI OJHO3HAYHO ONPENEIISIOT MOJIOXKCHHE Hryp,
HE TPUMBIKAIOMMX HEMOCPEICTBEHHO K (PparMeHTy MO3auKH,
JUKTylollleMy mnopsanok ykiagkd. Ha ¢oto 1 OGomee spxumm
IBETaMM MNOKa3aHa umnepua Kopois (GHTypbl, 3aKpalIeHHOU
TeMHO-CepbIM 1BeToM). TlojioxeHue BceX APKUX GHUIyp OIHO-
3HayHO onpegensercs kopoyeM. (K umciny Takux ¢uryp or-
HOCSATCS HE MOKa3aHHbIE Ha PUCYHKE ABa Ty3a, IPHMBIKAIOLIHE
H3BHE K JICBOH M MpaBOM IpaHUIE.)

Pucyrox ¢ mMmiepueii KOpoJtst ObLJT BBINOJHEH KOMIIBIOTEPHOMH
IPOrpaMMoOii, KOTOPYIO COCTaBHI DpHK Perenep u3 YHuUBEpcHTe-
1a Konkopmusa B Monpeane. Ilporpamma Perenepa mo3sBosisieT
OCYILIECTBJISITh JII00OE YHCJIO pACHIMPEHHH MPOM3BOJBHOH MO-
3aukn [lerpoy3a. JKXHpHbBIMH YepHBIMH JIHHHSMH MOKa3aHa 00-
JIaCTh, pa3bueHue KOTOPO OTHO3HAYHO ONPEaEIsAeTC KOPOJIEM.
TOHKMMHM 4YepPHBIMH JIMHUSIMH ITOKa3aHO pa30MeHHne Mmociie TPETh-
€ro pacCIIHpeHUs: HETPYIHO BUAETh, YTO KOPOJb W MOYTH BCA €r0
HMIIEpHs BOCIIPOHU3BEIACHBI 3aHOBO.

Hau60mee HeoObIUHbI N3 BceX MHpOB IleHpoy3a, cyluecTBeH-
HBIH I MOHMMAHHS TEHPOY30BCKMX pa3OMEHMH IUIOCKOCTH,—
feckoHeYHAsT MO3aWKa THINA KoJjleca, IeHTpajbHas 4acTh KOTO-
poii m3oOpaxeHa Ha puc. |1. ITpaBUIBHBIA OECATHYTOJIbHHK
B UEHTPE, OYEPYEHHBIH >XUPHBIM YEPHBIM KOHTYpOM (Kaxxaas
CTOpPOHA AECATHYTOJbHUKA COCTABJIEHA U3 JUIMHHOTO W KOPOTKO-
ro 3BeHa), KoHy»ii Ha3bIBaeT xogecom. Kaxnas Touka Ha JIro60#
MoO3a¥Ke HaXOQUTCS BHYTPU KaKOro-To KoJieca, CTPYKTypa KOTO-
poro B TOYHOCTH COBHAZaeT CO CTPYKTYpOi# kojeca Ha puc. 11.
IMpousselst 0IHOKPATHOE PACIIMPEHUE, MBI YOEIUMCS B TOM, YTO
Kaxzaasi TOYKa OKaXeTCs BHYTPH KoJieca OOJNBIIMX pa3MepOB.
AHAJIOTHYHO KaXOas TOdYKa JIEKHT BHYTPH KoJjeca JoOoro
TIOKOJIEHHsI, XOTA KoJjleca He 00s3aTeNbHO HOJIKHBI OBITL KOH-
LHEHTPHYCCKAMH.

3ameTuM, uto 10 CBETJIO-CEphIX CIHI[ IPOCTHPAIOTCS HEOrpa-
HuueHHo. KoHyaii HasbIBaeT uUX yepeaxamu. UepBaku COCTOAT U3
IUTMHHBIX ¥ KOPOTKHX TaJICTYKOB-0abo4ek, MpHYeM OTHOIICHHE
YHuCJla JUTMHHBIX TaJICTYKOB-0a004Yek K YHCIy KOPOTKHX pPaBHO
30J10TOMYy cedeHHIo. Kaxnas Mosauka IleHpoy3a comepxut
6ECKOHEYHO MHOTI'O CKOJIb YTOIHO JJTHHHBIX YepBAKOB. Paciupss
WJIM COKpariasi YepBsKa, BbI TOJYYHTE [PYrOro YepBsKa C TOM xe
OCBIO. 3aMeTHM, 4TO [Ba MOJHBIX 4YepBSKa MNPOXOMAT 4epe3
LEHTPAJIbHOE KOJIeCO Ha BECKOHEYHOH MO3auKe, MOCTPOECHHON Ha
OocHOBe KoJieca. (BHYTpH HEHTPaJIbHOTO KOJIECA 4YEPBSAKH HE
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«Koneco» ¢ «beTMeHOM» (4€JI0BEKOM — JIETYy4€l MBbIIIbIO) B LIEHTpPE

Puc. 11

OKpallleHbl B CBeTJI0-Cepblii 1iBeT.) OcTajibHble CNHUIBI TPEICTaB-
JISIOT co0oM mosybeckoHeuHble YepBskU. ECM MCKIIOYMTH CIu-
I[bl ¥ BHYTPEHHOCTH LIEHTPAJIbHOTI'O KOJieca, TO OCTaJIbHAsI MO3au-
Ka 00JlalaeT uaeaibHON CUMMeTpHuel ¢ IieHTpoM 10-ro mopsiaka.
ITpocTpancTBO MexAy JIOOBIMH [BYMSI CIHUIAMH 3aIOJHEHO
yepeayromuMucs (parMeHTaMH MO3aWK Ha OCHOBE COJIHLA
U 3BE€3[bl BCE BO3PACTAIOLIUX Pa3MEpPOB.

Y mo6oii criuipl OeCKOHEYHOW MO3aMKM Ha OCHOBE KoJieca
MOXHO MOMEHSATh MECTAMH CTOPOHBI (HJIHM, YTO TO K€, KaXKIbIH
U3 OOPAa3yIOLIUX CIHIY TraJICTYyKOB-0a004eK MOXXHO TMOBEPHYTh
Ha 180° BOKpyr ero 1HeHTpa), U MepeBepHyTas crnula Oyner mo-



Mo3auku lNenpoysa 27

TPeXXHEMY TOYHO BIHMCHIBATHCS B MPOMEXYTOK MEXAY OKPYXKaro-
muMHu ee GUIypaMH, 3a UCKJIIOYEHHEM TeX, KOTOpble JexaT
BHYTPH LIEHTpajbHOro koiseca. Crui Bcero gecsts. Kaxnas us
HUX MOXET HaXOOUThCS B 2 cocTosiHUAX. CleqoBaTENbHO, BCETO
cymectByeT 2'° = 1024 xom6unauuii coctosumit. Ho mocie uck-
JIIOYEHHs] IOBOPOTOB ¥ OTPaXeHHH BCell MO3aWKHM KaK IEJIOTo
OCTAIOTCS TOJILKO 62 pa3nuyHble koMOuHanud. Kaxnas xombu-
Halysl BbICEKaeT BHYTPU KoJleca obiyacTh; koTopyro Komysit
Ha3BaJl 0ekanooom (OEeCATHHOXKOM).

Hexanmoasl coctosiT U3 10 OAMHAKOBBIX paBHOOEIPEHHBIX
TPEYrOJIbHUKOB, HMeomuX (HopMy YBEJIMYEHHBIX IOJOBHHOK
HakoHeyHuka. Haubonbiuedr cumMeTpueid o61agaroT OeKamoabl
YUpKyAspHas nuaa M MOPCKAA 36e30d, KOTOpble Bbl BHIUTE Ha
puc. 12. Kak u B ciy4yae 4epBsika, KaXAblii TPEYrOJbHUK,
BXOJAIIMIA B JeKanoabl, MOKHO HOBepHYTH Ha 180° BOKpYr ero
ocu cumMMeTpur. C TOYHOCTBIO [0 MOBOPOTOB U OTpa>k€HUH
JIeKano/IoB KakK LEJOro BCETro CyIecTBYeT 62 «COCTOSHHS»
nexanona. OO6o03HaYMM BepIIMHBI BBICTYIIOB Ha IEpUMeETpe
KaXxxaoro nekanona vepes T, a BepmiuHbI BnaauH yepe3 H. Torna
NpH JaJibHeHIIeM HOCTpOeHUH Mo3aukd OykBbl H u T HOJDKHBI
BXOOUTb ToJIbko mapamMu HT unu TH.

Eciu cnutsl pacnosioxkeHbl B TAKOM K€ MOpsiike, Kak B Oec-
KOHEYHO! MoO3aHlKe Ha OCHOBE KoJjieca, TO B IIEHTPE BO3HHKAET
JleKamnoj, TOJyYMBUIMM Ha3BaHHe beTMeH (4eJOBEK —yeTyvas
Mbliiib). berMeH (cepas ¢urypa B eHTpe) — €IHHCTBEHHBINH JeKa-
TOJI, KOTOPBIH MOXeT OBITH COCTaBJIEH U3 3JIEMEHTAapHBIX GHUTYp
¢ cobmonenueM Bcex npaBuil. (Hu ogna koHeynas obmacTh He

uprynsapHag Mopcras Acmepurc
4ur /’lvlung Jeeiga

Puc. 12
Tpu nexanona.
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momyckaet 6oJyiee 0fHOTO pa3OUEeHNUs HAa 3JIeMeHTapHble QUTYDEI,
yOOBJETBOPsIOLIEro BceM npasmiaM.) OnHako betMeH oTHIOOB
He TapaHTHpPyeT OJHO3HAYHOTO MOCTPOCHHsS OECKOHEYHOU MO-
3aMKd Ha OCHOBe KoJieca. OH JIMIIL JOIMYCKAaeT Takoe MOCTpoe-
Hue. JlelCTBUTEILHO, HH OAMH KOHEYHBIH YYaCTOK MOCTPOEHHOH
M0 BCeM IIpaBIIaM MO3AaUKH He ONpenelisieT OTHO3HAYHO BCIO
MO3auKy, Tak KaK TaKOH KOHEYHbIH (parMeHT ComepXHuTCs
B 1000t MO3auKe.

BameTuM, uTO OCCKOHEYHass Mo3aMKa Ha OCHOBE KoJieca
obJagaeT ABYCTOPOHHEH CHMMETPHEH C OCbI0 CHMMETPHH, TIPO-
Xo4slIel yepe3 BepTHKAIbHYIO oCchb betMmeHa. [1pu pacimpeHnn
Mo3aMKa OCTaeTCs HEU3MEHHOW C TOYHOCTBIO OO 3€pKaJbHOTO
OTPaXXeHHUSI OTHOCHTENBHO NMPSAMOM, IEPEHAUKYJISIPHOH OCH CHAM-
Metpun. [1a16 HakOHeYHHKOB B BeTMeHe 1 IBa €ro neHTpabHBIX
3Mes —eOUHCTBe:dHbIe GUTYphl B 060# Mo3amke Ilenpoysa, He
JIlexalnme BHYTpH OOJIaCTH C CUMMeTpHel 5-ro mopsimka. Bcee
ocTajbHble (GUrypel B 3TOH WiHM B JIrOOOW Ipyroil Mo3amke
MpUHAAJIEeXkaT OECKOHEYHO MHOTMM 00JIaCTsM C CHMMeTpHeH
5-ro mopsnxa.

OcranbHble Aekanonbl (HX 61) MOPOXHAIOTCS BHYTPH LEHT-
paJIBHOTO KOJIECa OCTAIbHBIMHA KOMOMHAIMAMH (TaKUX KOMOMHA-
i 61) MOBOPOTOB YEpBsIKOB B CHHUIAX. Bce 3TH [OeKamomabl
SBJISIFOTCSL ObIPKAMU B CIIEOYIOIIEM CMbICIe. J{bIpKOH Ha3bIBaeTCs
mobas KOHeyHas myctass o0JyiacTb B OECKOHEYHOH MO3auke,
KOTOPYIO HENb3s 3amoJHHUTL ¢urypamm ¢ cobIomeHHEeM BCeX
npaBmwl. Moxet ObITh, Bbl MOAYMaJH, OYOTO KaXIbIH Oekamomn
SIBJIICTCSL IIEGHTPOM OECKOHEYHO MHOTHX MO3auK, HO TYT MHPHI
ITenpoy3a urparoT ¢ HaMH eie OfHY IyTKy. Kak HU yIUBHUTENb-
HO, 60 mekamoJoB MOPOXIAIOT CHUHCTBEHHOE pa3OHeHHe TUIOC-
KOCTH, KOTOPO€E OTJIMYAETCS OT MO3AUKH, OMNpeaeIsseMO# TOJIBLKO
cTpykTypoi cnun. HckiroyeHue COCTaBIsAIOT TOJIbko bermeH
U ellle OJUH [eKanoj, W3BECTHBIH MmoJ HazBaHMeM AcTepukc V.
Kax u betmen, Actepukc gomyckaeT 6€CKOHEYHO MHOTO MO3aHK
Ha OCHOBE KoJieca U, KpOM€ TOTrO, NMO3BOJISIET CTPOUTh MO3aHKH
ApYroro popa.

b Actepukc Tami-—nonynspHbI NEPCOHAX CEpHM  (PaHIY3CKHX
[IETCKMX KHHXKEK C KapTHHKaMH. [leficTBHe BCex UCTOPHIi IPOMCXOJUT BO
BpemeHa FOmnus Llesaps. VimMs reposi ACTEpUKC BBIOPAHO 110 CO3BYYHIO
c (paHUy3CKMM Ha3BaHHEM TUNOrpaCckoro 3Haka * («3BE3I0OYKa»),
KOTODBI HallOMHHAET CBOMMH OYEPTAHUSIMH ITOT JEKAMO.
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A Teneps caMoe BpeMsl YIIOMSHYTbh 00 OqHOU Opa3HTeNIbHON
runote3e. KoHysi# cuuTaeT, XOTs Y HEro HET CTPOroro Joxasa-
TEJILCTBA, YTO JIFoOas Abipa Kakoil yrogHo ¢GopMbl HIIK pa3Mepa
JKBHBAJICHTHA AbIpe-IeKanoay B CIEAYIOLIEM CMBICIIE: mepekia-
IbiBasi GUTYpHI BOKPYT IbIPHI, 3abupas win nobaBisis B clyyae
HEOOXOOUMOCTH KOHEYHOE 4HCIO (Uryp, Jobyro IbIpy MOXHO
npeoGpa3oBath B gekanoj. Ecim 3ta rumoTe3a BepHa, TO Jiroboe
KOHEYHOE YHCJIO AbIP B MO3anKe MOXHO CBECTH K KaKOMY-HHOY b
ofHOMYy pnekamomy. s 3TOro HeoO6XoAMMO JIMIIL YHAJIUTh
JIOCTATOYHOE YMCJIO <JIHIUHUX» (GUryp, YTOOBI IBIPHI CIIMIIKCDH
B OIHY OOJIBIIyIO OBIPY, a 3aTe€M IepecTpauBaTh €€ IO TeX Iop,
MOKa He MOJIYYUTCS AEKaNoI, KOTOPBIA He MOJNaeTcss pa3OueHnto
Ha 3JIeMEHTapHbIe (QUTypBI.

IIpencraBuMm cebe, YTO Aekamon—3TO H3pa3ell WM IUIMTKA,
H3 KOTOPBIX MOXHO CKJIAIbIBaTh MO3aWKH. 3a HMCKIIOYEHHEM
bermena u Acrtepuxca, kaxablii U3 62 [eKamoJ0B MOXET CIy-
XHTH CBOETO poJa 3aTPaBOYHBLIM J1e()eKTOM, KOTOPBIH CTAHOBHUT-
csl IIEHTpoM KkpHucTayum3anuid. OH OJHO3HAYHO ompenesseT Oec-
KOHEYHYI0 MO3aHMKy Ha OCHOBE KoJieca CO BCEMH CIHMIIAMH H NpPO-
yumu petansmu. Ecimu runmore3a KoHyss BepHa, To Jrobas
uysncepoonas guzypa (tepmut IleHpoysa), KOTOpas OJHO3HAYHO
MOPOXIAET MO3aWKy, Kak Obl BeJWka OHa HU ObUIa, MMEET
KOHTYp, IpeoOpa3yeMblii B KOHTYp omHOro 3 60 IbIp-mexa-
MOJOB.

3Med M HaKOHEYHHKH MOXHO IepeeNbiBaTh B Apyrue ¢uryp-
KH C IOMOIIBIO TOT'O Xe€ IpUEMa, KOTOPBIM MBI Bhillle nipeoGpa-
30BBIBAJIM PaBHOOEOPEHHBIE TPEYTOJIBHUKA B MHOTOYTOJIbHHKH,
MTO3BOJISIONINE CTPOUTH CHUPAJIbHbIE MO3aWKd. DTHAM Xe€ IpH-
eMoM OJlep NpeBpaniajl MHOTOYTOJIbHbIE IUINTKH, 00pa3yromue
Mo3auKy, B (Uryppl, HallOMHHAIOIIUE CBOUMH OYEPTAHHUSIMH
Jmropel u xuBOTHBIX. Ha puc. 13 moka3ano, kak IleHpoy3s npeBpa-
THJI CBOM HAaKOHEYHHKH M 3MEH B IBILIAT, 00pa3yomuX TONIbKO
HEMEpHOIUYECKYI0 Mo3auky. OOpaTHuTe BHMMaHHE Ha TO, 4TO,
XOTsl NBIIUISATAa ACUMMETPHYHBI, HX HHKOTAAa HE HPUXOMMTCS
MEpEeBOPAYNBATh «HAU3HAHKY», YTOOBI 3aMOCTHTh ILIOCKOCTb.
Kanp, yTo Dmep ymien U3 XU3HU 0 TOTO, KAK CTAJIH HU3BECTHBI
mo3auki [lenpoy3za. Kak 661 0H HCIIOJIB30BaJI 3aJI0KEHHbBIC B HUX
BO3MOXHOCTH!

Pa3pe3ast HaKOHEYHUKH U 3MEH Ha MEHbIIIAE YaCTH U MIEPECoC-
TaBJIsis MOCJIEIHUE, MOXXHO IIOCTPOHUTH Maphl GUTYP CO CBOMCTBA-
MH, aHAJIOTHYHBIMH CBOHCTBAM HaKOHEYHHUKOB M 3MeeB. [IeHpoy3



30 nasa 1

Puc. 13

Henepuonuueckas mo3zauka [leHpoysa «Llpmsitar.

0oOHApYXHJI OJIHY TakKylo mapy HeoOBIYaifHO NPOCTHIX HUryp: 3TO
poMOBI, KOTOPBIEC BHI BUIHUTE HA 00pa3ie MO3anuKH, MPEICTaBIICH-
HOM Ha puc. 14. Bce CTOpPOHBI MMEIOT OIMHAKOBYIO JJIMHY.
Bonpmmit pomM6 mmeer yrawl B 72° m 108°, MeHbmii—B 36°
u 144°. Kak ¥ B ciyyae 3MeeB M HAaKOHEYHHKOB, ILIOLIANH
M KOJIPYecTBa GUTYDP KaXJOTo TUNA, HEOOXOAUMBIX JIs HOCTpoe-
HUsi OECKOHEYHOW MO3aMKH, HAXOASITCSA B OTHOIICHHH, PABHOM
30JI0TOMY CeUeHHFO. Pacmupsis U cxuMasi MO3auKH Takoro THIA,
MBI TIOJTy4aeM HECYETHOE MHOXECTBO HENEPHUOIUYECKHX pa3due-
HUH IUIOCKOCTH. HemepHoauYHOCTh NOCTHTaercs C MOMOIUBIO
BBHICTYIIOB ¥ BIAJWH Ha I'paHANax GUTyp WIH pacKpaliMBaHHEM
CTOpOH B pa3HbIE IIBETA, KaK 3TO ObLIO mpemtoxkeHo Ilerpoy3om
(Ha puc. 14 packpacke COOTBETCTBYeT YepHBIH U cepblie LIBETA).

B TecHOH CBs3W MeXAy IOBYMSI MHOXECTBAMU «ILTUTOK»
H 30JOTHIM CEYCHHEM HETPYOHO YOEIUTHCS, €C/IM B3IJISTHYTh Ha
neHTarpaMMmy, u3o0paxeHHyto Ha puc. 15. Ona 6pl1a MUCTHYEC-
KUM CHMBOJIOM mudaropeiickoro dpatrcrsa B [peBHeidr ['penun.
C noMolipio TEeHTarpaMMBbl 3aBJiek B JIOBYLIKY Meducrodesns
réreBckuit ®aycr. [TocTpoeHHe HEOTPAHMYEHHO MPOIOJIKAEMO
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KaK BHYTPb, TaK U HapyXy, ¥ KaKIbIi NPAMOJIMHEHHBIN OTPE30K
HaXOOUTCST B OTHOILEHWH, PABHOM 30JIOTOMY CEYEHMIO, K Clle-
IyIolleMy MeHbIleMy OTpe3ky. IlocMoTpuM, kKak Bce 4YeThipe
neMeHTapHbie GUrypsi Ileapoysa BxoasaT B meHTarpammy. Bos-
IYIIHBIA 3Meif —3T0 YeTbipexyronbHuk ABCD, HakoHeYHUK Ipo-
THKa — yeThipexyroibHuk AECB. Kak nrobut rooputs Konysi,
B OCHOBE ABYX HaGOpPOB 3JleMEHTapHBIX QUTyp JIeXXaT OOHU U Te
ke «30J10Thle ITy4Ykm». Jlrobast TeopeMa 0 3MesiX U HAaKOHEUHH-
Kax MOXeT ObiTh mnepedOpMyJIHpPOBaHA B COOTBETCTBYIOLIYIO
TeopeMy o pombax Ilenpoy3a unm o moboi apyroi mape ero
JJIEeMEHTapHBIX IUIMTOK, U HaobopoT. KoHysH npenmoyudraer
HUMETH JIeJI0 ¢ HAKOHEYHUKAMHU M 3MESIMH, HO IPYITUM MaTeMaTH-
KaM HpaBUTCS paboTaTh ¢ 60siee mpocTeiMH poMbamu. Pobept
AMMaHH OGHapyXHJI MOPA3UTETbHOE pa3HOOOpa3ue APYrux Ha-
60pOB HM3pa3IOB, MOPOXITAIOIIMX HEMEPHOTUYECKHE MO3AUKH.
OnuH U3 TaKUX HA6OPOB COCTOMT U3 IBYX BBIMYKJIBIX MSATHYT OJIb-
HUKOB U OJHOTO BBIMYKJIOTO ILIECTUYTOJIbHUKA, OAHO3HAYHO OI-
pPEleNSIFOIIMX HEMepPHOJUYECKYIO MO3aHKy aXxe 0e3 MapKUpPOBKU
CTOpOH. AMMAaHH HallleJl HECKOJIbKO Tap 3JeMeHTaphbiX Guryp,
B KaXIyl0 M3 KOTOPBIX BXOIOHUT ILECTHYTOJIbBHHK C MSATBIO
BHYTpeHHUMH yriaamu B 90° u omHuM yriomM B 270°. OtH
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Puc. 14
Henepuouul{ecxaﬂ MO3aHuKa ﬂeroy3a U3 pOMGOB.
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E

Puc. 15

INMudaropeiickas neHTarpaMma.

MHOXeCTBa H300paxensl B kaure ['prondayma u lllemapna [2,
13]. Tam xe obcyxHaroTCs WX 3aMedaTeNIbHbIE CBOHMCTBA.

CymecrByloT 11 mapbl ¢Quryp, He CBS3aHHBIX C 30JIOTHIM
CeYEHHEM W TOPOXIAIIIMX HemepHoamyeckyro mo3amky? Cy-
INECTBYET JIA Mapa MOOOOHBIX GHUTyp, H3 KOTOPHIX MOXHO OBLIO
OBl CITOXUTH TOJBKO HellepHoaMiecKyro Mo3auky? CymecrByer
JIM mapa BBIOYKIBIX (UTYP, U3 KOTOPHIX MOXHO OBLIO OB
CJIOXHUTH TOJBKO HEMEPHOOUYIECKYIO MO3auKy 6e3 npenBapHTeIIb-
HOW MapKHPOBKH CTOpOH?

Pa3ymeeTcsi, T1aBHas HepellleHHas 3aJada COCTOHT B TOM,
CYIIECTBYET JIA OJHA (HuIypa, U3 KOTOPOH MOXHO ObLIO OBI
CIIOXHTH HEMEPHOAUYECKYIO MO3auKy? BOJILIMHCTBO crienmamc-
TOB CKJIOHHBI IyMaTh, YTO 3TO HEBO3MOXHO, HO HUKOMY €Ille HE
yIABAJIOCh U OJIM3KO MOJOWTH K JOKa3aTeNbCTBY 3TOTO yTBEPXK-
nenusi. He 6mimo maxe moka3zaHo, 4YTO e€cinHM Takas ¢urypa
CYILIECTBYET, TO OHA [OJDKHA OBITH HEBBIMYKJIOH.
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3a mecaATWieTHE, MPOLIEAIIEe CO BPEMEHH IyOIUKauud Moeit
nepBoil crathél 0 Mo3amkax IleHpoy3a B sSIHBapCKOM HOMEpE
xypHayia «Scientific American» 3a 1977 r., Pomxep Ileupoys,
Jxon Konyait, PobepT AMMAaHH U ApyrHe HCCIeI0BATEH NPOJI-
BUHYJINCh B HCCIICIOBAaHMM HEMEPHOIUYECKHUX MO3aHK HEOOBI-
yaiiHo gaieko. (S mo-mpexxHeMy Oydy Ha3bIBaTh MO3aUKH
HemepuoaAuvecknMH, xoTs I'pronbaym u lllemapa B cBoeit GpyHOa-
MEHTaJIbHO# MOHOrpaduu o pasdbueHusx miockoctd [2,13] Ha-
3BIBAIOT MHOXECTBO (UTYp anepuoduueckum, €CIH W3 HETO
MOXHO HOCTPOUTH TOJILKO HEMEPHOIHYECKHE MO3auKH.) OTKpBI-
THE TOrO, 4TO TEMEPb NPHHATO HA3bIBaTh MOJIOCAMHM, WU IO-
poXkamMHu, AMMaHHa, ¥ TPEXMEpPHBIX aHaJoros Mosauk Ilenpo-
y3a TPUBEJIO K MOPA3UTENBHBIM ycHexaM B OOJIACTH KpUCTAl-
Jorpauu, HO IPEXAe 1eM NEPEXOANTh K HUM, MHE XOTEJIOCH ObI
HAaYaTh 3Ty paHee HE OmyOJIMKOBAaHHYIO TJIaBy ¢ KpaTKoro o63opa
HEKOTOPBIX MPEAIICCTBOBABIINX COOBITHHA.

PobGept AMMaHH, OJeCTAIINH MOJIOMOW MaTEMATHK, 3aHH-
MaBLIMHCS PYTHHHBIMH pacieTaMHM Ha KOMIbioTepax B Maccauy-
cerce, He3aBucuMo oOT IleHpoy3a OTKpbIT ero pomOuveckue
IUTHTKW», TO3BOJIAIOIIUE CTPOUTH HEMEPHOIUYECKUE MO3AUKHU,
B 1976 r., npuMepHO 3a BOCEMb MECSILEB OO MyOJIMKamuu Moei
crath O Mo3aukax IleHpoy3a B pasgene «MatemaTnyeckue
Urps» xypHajua «Scientific American». Mexay HaMu 3aBs3ajlach
MEpenncKa, U sl cooOLI AMMAaHHY O BO3IYIIHBIX 3MEAX H
HaKOHEYHHKAX JPOTUKOB U O TOM, YTO HEPBEHCTBO B OTKPHITHU
pomboB mpuHaIexuT [leHpoy3y. AMMaHH BCKOpE MOHSII, YTO
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o0e mapel QuUryp, U3 KOTOPbIX MOXHO COCTaBJSATH MO33aUKH,
ONpENENAIOTCS MATHIO CeMEHCTBAaMM MapaUIeIBHBIX TPSMBIX,
IepeceKaromuX IJIOCKOCTh B MSTH pPa3JIMYHBIX HAIPAaBJICHHUSX,
KOTOpBIE mepecekarorcs mon yrioM 360°/5 =72°. Opguo wus
CeMEHCTB Takux JIMHUHM, pa3pe3arolldX IUIOCKOCTh Ha IOJIOCHI,
WIM JTOPOXKH, AMMaHHa, Bbl BUOUTE Ha puc. 16.

3aMeTuM, 4YTO MpsMEBIE, 00pa3yiollde T'PaHUIBI MoJoc AM-
MaHHA, MPOXOMAAT Yepe3 BEPIIMHBI TYILIX BHYTPEHHUX YIJIOB
(BmaawH) HAKOHEYHUKOB, OOPAIIEHHBIX OCTPUSAMM JHUOO B OIHY
U Ty %€, TI00 B MPOTHBOIMOJIOXHYIO CTOPOHY. DTO YTBEPKIACHUE
HE COBCEM TOYHO, HO Ul HAIIMX TieJeH BIIOJIHE TONSATCS JIMHUW,
MPOBEACHHBIE Yepe3 BepIIMHBI BHaauH. OTHOCUTENBHO TOYHOrO
PACTIOJIOXEHHUsT JTUHUIM CM. Y€ YIIOMUHABIIYIOCS KHUTY I 'proH-
b6ayma u WMenmapaa [2,13]. [Ipy TOYHOM MOCTPOCHHU I'paHUIIbI
MoJOC AMMAHHA MPOXOAAT HEMHOrO B CTOPOHE OT BEpPLUHH
TYOBIX BHYTPEHHHX YIJIOB HAKOHEYHUKOB. BHYTpH Kkaxaoro
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Puc. 16

CemeiicTBo monoc AMMaHHa, 00pa3yrolux (cjieBa HapaBo) NOCIEA0Ba-
TeapHOCTH, SLLSLLS.
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MPaBUJIBHOI'O [ECATHUYTOJIbHHKA Ha MO3aWKe MOJIOCHI AMMaHHA
00pa3yloT MPaBWIBHYIO NMEHTarpamMMy (NMATHKOHEYHYIO 3BE3AY).

HerpyoHo BHIETh, YTO WLIMpUHA MOJIOC AMMAaHHa MOXET
NPUHAMATh [Ba Pa3jIMYHbIX 3HAUYeHHUs: L (€CJU mojoca [upoKas)
u S (ecnu mojyoca y3kast). EciM rpaHUIBI MOJIOC MPOBEIEHBI C
MaTEMATHYECKO! TOYHOCTBIO, TO JUIMHEI L ¥ § HAXOAATCS MEXIY
coboit B 30J10TOM OTHOuIeHHH. KpoMe Toro, Ha OeCKOHEYHOI
TJIOCKOCTH YHUCJIO IIMPOKHX IOJIOC OTHOCHTCSA K YHCIY Y3KHX
MOJIOC TOTO e pa3OueHHs, Kak 30JI0TOe cedeHWe. J[Burasce
B HamNpaBJICHUH, NEPNCHOUKYJAPHOM CEMEHUCTBY mojoc, 0603~
Ha4YUM MOCJIEIOBATEILHOCTD MIMPHH IOJIOC KaK MOCIEI0BATEb-
HOCTh 6ykB L u S. DTa mocjaenoBaTeIbHOCTh HEMEPUOAMYECKAS
U SIBIISIETCS 3aMEYATEIbHBIM OJHOMEPHBIM aHAJIOrOM pa3OueHUs
Ilempoy3a. K Hel, B 4acTHOCTH, NMpUMEHMMA TeOpeMa O JIO-
KaJbHOM u30oMopdusMe. BroibpaB mr060#f KOHEYHBIH OTpPE30OK
NOCJIeI0BAaTEIBHOCTH, BBl BCETAa MOXKeTe HallTH ero yOiukaTt He
OYEHDb JAJIEKO OT TOTO MECTA, I/le HAXOIUTCs BHIOpAHHBINH BaMHU
oTpe3ok. Hampumep, HayaB ¢ Jm0O0ro Mecta HOCHIEAOBATETh-
HOCTH, OTCYHMTaiiTe JII000€ KOHEYHOE MHOXECTBO, HampHMeEp
muwuMapn Oyks. 3ateM, HayaB ¢ J1000ro Ipyroro Mecra
MOCJIETOBATENILHOCTH U MPOJABUIASICH BIOJIb HEE, BBl HEMPEMEHHO
OOHapyXuTe I'Ae-TO AyOJb BHIOPAaHHOTO BaMH OTpe3Ka AIMHON
B Mwuidapn OykB. Ho OeckoHeyHass mocieqoBaTeIbHOCTh B
[EeJIOM €IWHCTBEHHA.

KoHys#t 0OGHapyXmi, 4TO HHTEPECYIOIIYIO HAC MOCJea0Ba-
TEJILHOCTh CHMBOJIOB L M S MOXHO HOJY4YMTh H3 30JIOTOTO
CeueHHs CIeylolMM o6pa3oM. 3amMiieM B BO3PACTAIOLIEM

MOpsAIKe KpaTHBIE 30J10TOT0 ceuenus (1 + \/ 5)/2 ¥ OKpyTJIUM HX
no Omwmxkaiimmero menoro uucia. B pesyibraTte MBI moJydMM
MOCJIeIOBATEILHOCTE, KOTOpasi HauYuHaeTcs ¢ uucen 1, 3, 4, 6, 8,
11, 12, 14, 16, 17, 19, 21, 22, 24, 25, 27, 29, 30, 32, 33, 35, 37, 38,
40, 42, 43, 45, 46, 48, 50, .... B «CnpaBoYHUKe NETOYMCICHHBIX
nocienosarenbuocrei» H. Ix. A. Cnoyna [2, 1*¥] 3ta mocne-
IOBaTEJBLHOCTH 3HAYUTCA MOn HOMepoM 917. OxpyrimB KBal-
paThI 30JI0TOr0 CEYEHH s, BbI MOJIYUUTE MOCIEI0BATENHHOCTD 2, 5,
7, 10, 13, 15, 18, 20, 23, ... . Takue ngBe IMOCIEIOBATEILHOCTH
Ha3bIBAIOTCS OONOAHUMEAbHbIMU: KAXIO0E MOJIOKHUTENHHOE IEJIOE
YHCJIO BXOAMT B 3TH MOCIEAOBATEILHOCTH, B3sThie BMECTE, OOUH
¥ TOJBKO OmMH pa3. IlocnemoBaTesnbHble KpaTHBIE MPOU3BOIL-
HOTO JeHCTBHUTEJILHOTO YHCJIA d, OKPYIJIEHHBbIE 10 Oymkaiiurero
Hesoro 4ucia, obpasywT cnekmp uucaa a. Ecim wucno a
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HPPANMOHAJIBHO, TO €ro CHEKTP Ha3bIBaeTCs MOCIENOBATEIb-
HOCTBIO BHTTHM B d4ecThb KaHaackoro Martematuka CaMmroana
ButTuy, npuBnekiiero BHUMaHUe K TaKOTO poAa MOC/IEAOBATEIb-
HOCTSIM B 1926 r. Kak MbI ¥ y3HaeM u3 1. 8, IOMOJHUTENLHbIE
MOCJIEIOBATEILHOCTY BUTTH, MOCTpOEHHBIE HA OCHOBE 30JI0TOTO
CEYCHHUs], TIOPOXKIAIOT BBIMIPHINIHYIO CTPATETHIO ISl 3HAMEHU-
TOr0 BapHaHTa UIpbl B HUM, U3BECTHOI'O MOJ HA3BAHHEM HTPHI
Butxodda. JIureparypa o mociemoBaTeNbHOCTSIX BUTTH mpH-
BeleHa B OmOymorpadum k 3TOH TiaBe.

Cocennue uuclia B 30JI0TOH MOCIEOOBAaTEIbHOCTH burTi
oTiM4aroTcs mbo Ha 1, mubo Ha 2. 3ammcaB NEPBYIO CTPOKY
pa3sHOCTEH MEXOy COCEOHMMH 4YHCJIaMH, 3aMEHUM KaXIyIo
equaunty Ha 0, a kaxnayro nBoMKy Ha 1. B pe3dyiaprate MBI
MOJIy4M OECKOHEYHYIO ABOMYHYIO IOCJIENOBATEIBLHOCTb, KOTO-
past HaunHaercs Tak: 101101011011010.... D10 He YTO HHOE, KaK
OTPE30K CHMBOJIOB S U L B JIOOOM OECKOHEYHOM CeMEHCTBE
mojoc AmMmanHa. KOHy3# HCHONB3YeT TEPMMH MY3bIKAAbHAA
nocaedosameabHocme IJis 0003HAYEHHs JIFOOOr0 KOHEYHOTO OT-
pe3ka MoCIenOBaTENIbHOCTH, TIOCTPOCHHOW Ha OCHOBE 30JI0TOTO
ceuenus. S Oyny mpuiepxuBaThcs TepMuHosoruu IleHpoysa
U Ha3bIBaTh TaKWe OTPE3KH MOCIeAoBaTeIbHOCTAME PubOHATYH.

Takue mocnegoBaTeNbHOCTH 00JAHalOT MHOTMMH MHTEpeEC-
HBIMH CBoj¥icTBaMu. Hanmpumep, OCTaBUB HyJIb H 3aIATYIO HEpen
nocjegoBaTeIbHOCTbI0 PUOOHAYYH, MPUBEACHHON BbIILE B JIBO-
UYHOH 3amUCH, MbI MOJYYHUM HPPAIMOHAIBHYIO IBOMYHYIO
IpoOb, MOPOXAECHHYIO Clieyrollleil HenpepsIBHOH IpOObIO:

1+1

Tloka3aTesu CTeneHed OBOMKH 3TOM HEeMpephIBHONH ApOOH —HE YTO
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uHOe, Kak yucia dubonHayyn. KoHysii mosy1us MHOXECTBO Tak
U He OmyOJINKOBAaHHBIX UM PE3yJIbTATOB OTHOCHUTEIBHO B3aMMO-
cBs3eit Mexay Mosaukamu Ilerpoysa u wmciamu duboHayyw,
B CBOIO Ouepelb HMEIOIIMX HEMOCPEACTBEHHOE OTHOLICHHE K
0CODEHHOCTSIM pOCTa pa3JIMUHbIX PACTEHUH.

Mosauku IleHpoysa, kak Mbl BUIENU, CAMOMOIOOHBI B TOM
CMBICJIE, YTO paclIMpeHue (pa3dyBaHHE) WIM CKaTHe JIIO00H U3
HUX MOpoxnaaeT Opyryro Mo3auky Ilenpoysa. IlocmemoBaTtens-
Hoctd PuOOHa4YyM O0OJamaroT TAaKUM Xe€ CBOHCTBOM CaMOIIO-
no6us. CymecTByeT MHOXECTBO CIOCOOOB, MO3BOJISIOLIMX pac-
[IMPUTHh WJIM CXaTh UX TaK, YTOOBI MPU 3TOM BO3HHKJA ApYyras
mocyienoBaTeIbHOCTE PUOOHAYYH, HO TNPOCTEHINHHA U3 HHX
cocTOMT B cienyroiieM. YTo6sl ckaTh HCXOOHYIO MOCJIENOBa-
TeasHOCTh PubOHaUYM, 3aMEHUM Kaxaylo OykBy S OykBou L,
Kaxayro koMObunanuro LL 6ykBoii S 1 0OTOpOCHM Bce OIMHOYHBIE
6yxBel L. Hanpumep, nocaenosatensaocts LSLLSLSLLSLLSLS
MPU CXKATHM 1O TAKOMY MpaBWIy MHEPEXOOUT B IOCIENOBa-
TenbHOCTh LSLLSLSLL. YT00OBl pacliUpUTh UCXOOHYIO MOCJe-
JIOBAaTEJILHOCTD, CJIEAyeT 3aMEHHUTh Kaxayro OykBy L OykBoii S,
Kaxnyroo OykBy S koMOuHamued LL v BCTaBUTh OYkBY L Mexnmay
IBYMsI COCeTHUMH OykBamu S.

Hukaxkas nocnenoBarenbHOCTs PUOOHAYYN HE MOXKET COAEp-
*aTh KoMOuHanuio OykB SS uim LLL. DTo mO3BOJSET BeChMa
MPOCTO PACIO3HAaBaTh, SBJISAETCS JIM HEKOTOPasl MOCIeIOBATEb-
HOCTh OYkB S ¥ L mocnemoBaTenbHOCThIO PUOOHAYYH UITH HET.
IIpUMEHNM K MpenbABICHHONW HaM IOCIENOBATEIbHOCTH MPaBH-
Jla CKaTHsl CTOJBKO pa3, CKOJBKO 3TO HEOOXOOUMO MaJisi TOTo,
4TOOB Y HAC MOJY4YMJIACh JIMOO MOCIENOBATEIBHOCTH, COHAEp-
kamas koMOwHarmmu SS wmimu LLL (B 3TOM cily4ae MCXOIHas
MOCJIEIOBATENIBHOCTE HE SBJIAETCS IOCIENOBATEIBLHOCTBIO DH-
60Hayyu), MO0 Kakas-To omgHa OykBa—S wiu L (3TO mokaswiBa-
€T, YTO UCXOIHAS MOCJIEIOBATENBHOCTE SIBJISETCS MOCJIEIOBATEIb-
HocThio ®uboHayyu). Ecu BBl moaBepraere pacillMpeHUIO WIH
okxatuio Mo3auky IleHpoy3a, TO MOCIEeTOBaTEILHOCTh OykB S
U L, cOOTBETCTBYIOMIAs KaXIOMY CEMEHCTBY IOJOC AMMAaHHA,
TaKXKe MpeTepneBaeT paclupenue wiy cxatue. [locnenoBatens-
HOCTh UIMHHBIX M KOPOTKHX rajICTykoB-6a6o4ek B Jr000M uep-
BSIKE, TAKOM, KaK YePBSKU B IECATHU CIIUNAX B MO3aHKE Ha OCHOBE
KoJieca, TaKke SIBJISETCS IOCIENOBATENbHOCThI0O PUOOHATIH.

JBa ceMelicTBa mojoc AMMaHHA 3aJaloT pa3OUeHHe IIIOC-
KOCTH Ha HEMepHOAWYECKHe MapauleJIorpaMMbl, obpasyro-
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II[Me PpeIleTKY, B KOTOPYIO BIUCHLIBAIOTCS HMCXOJHBIE (GUIYpHI.
I'pronbaym u lllemapn 3amMeyaroT mo 3TOMy NOBOAY, YTO OTHIOAb
He 00s3aTeNIbHO CYMTAaTh, OYyATO 3JIeMEHTapHble (QUTYpPHI OIpe-
fIEJISIOT MOJIOCHI AMMaHHa: «(yHIaMeHTalIbHa UIMEHHO CUCTEMA
HOJIOC, a (DYHKIIHS 3IJTEMEHTApHBIX O0JIACTEH COCTOMT TOJBKO
B TOM, YTOOBI NpakTHYECKH peanu3oBaTh ux». [lojocel AM-
MaHHa —HEYTO HE MOAJAIOIIEECs HEMOCPEICTBEHHOMY CO3eplia-
HUIO, TOJO0OHO KBAHTOBBIM IIOJISIM, ONPEACIISFOIIMM IOJIOXKEHHUS
U TPAaeKTOPHUM 4acTUll. AMMAaHH ObLI MEPBHIM, KTO MOHSJ (erle
B 1977 r.), 4TO ero pemeTka MOJOC MPHUBOIMT K rmeopemam
0 ¢opcunze—TeopeMamM, KOTOPHIE TOBOPAT O TOM, KakK HEGOJb-
uroif Habop ¢uryp BBIHYXZAeT 3aHATh BIIOJIHE OIPENCIICHHBIE
MOJIOXKEHUS] GECKOHEYHbIE MHOXECTBA OPYrux (uryp.

B muceMe k0 MHe AMMaHH cooOinat: «Bcskui pa3, korga
KaKoe-HUOYIb MHOXECTBO (pUI'yp BHIHYXKAAET JABE NMapaJUie/IbHbIE
NnpsiMBle 3aHATH ONpEICNICHHBIE IOJIOKEHHUS, OHO BBIHYXJAeT
TaKXe 3aHATh BIOJIHE ONPEICJICHHbIE MOJOXECHUSI OECKOHEYHOE
MHOXECTBO HECMEXHBIX HapaJljIeNIbHbIX HpsSMbIX. Bceskwmid pas,
KOI/Ia TP NpsIMble MEPECEKAIOTCs MOJ HAUIeXALIUMH YIJIAMH,
OHM C HEOOXOOMMOCTBIO MOPOXIAIOT 3JIEMEHTApHYIO GUIypy
MO3auKi». JTUM XK€ CBOWCTBOM KOHEYHOrO0 MHOXECTBa (uryp
OIHA3HAYHO OIpENeJATh MOJOXKEHUs! APYrux ¢uryp, pacmoio-
KEHHBIX CKOJb YrOJHO HajJeKo OT MepBbIX, 001amaroT poMOBI
Ilenpoys3a u kBaapatsl POOMHCOHA, XOTS OHM M HE CBS3aHbI
C 30JIOTBIM CECUCHHEM.

Omnupasicb Ha OTKpBITUsE AMManHa, Konyaii chopmymposan
¥ JOKa3aJl MHOTO 3aMeYaTeJIbHbIX TeOpeM O GopcuHre. YIOMSHY
JUIIL O TOM, 4YTo nBe uryps IleHpoy3a (kaxpaas U3 KOTOPBIX
MOXeT ObITh J0OOro TUma), HaajexaluM o6pa3oM pachosio-
JKEHHbIE M HAXOIALIUECS Ha MPOU3BOJIEHOM PACCTOSIHUM OJHA OT
IpYro#, ompenensitoT aABa OECKOHEYHBIX ceMelcTBa (HO HE Bce
ceMeiicTBa) moJioc. B cBOloo odepenb mepecedeHHs 3THX OBYX
CEMENCTB ONMpENENSIIOT MOJIOKEHUS] OGECKOHEYHOro MHOXKECTBA
¢uryp. Hampumep, xoposip, gama, BaJieT, [IBOWka U 3Be3da
ONpEAENAIOT IMOJIOXKEHUsT OECKOHEYHOTO MHOXecTBa (Uryp B
ceoux umnepusx. (Ty3 u cosHIle He ONmpenensitoT OTHO3HAYHO
MOJIOXEHUE HU OqHOW ¢urypsl.) Ummepus koposnst HeoObIYaitHO
mioTHA. MoxHO 6bUIO OBl AyMaTh, YTO IUIOTHOCTH paclpe-
nIeneHdss GUryp ¢ OOHO3HAYHO OINPENENICHHBIMHU ITOJIOXEHUSIMH
yObIBaeT mO Mepe yHmaleHWss OT LEHTpa, HO 3TO He Tak.
[InoTHOCTE OCTaeTcsi MOCTOSAHHOM HAa BCEH IUIOCKOCTH.
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Eme omHMM BHIAAIOIIMMCS OTKPBHITHEM AMMaHHa (Takxe
coBepiieHHBIM B 1976 r.) ObLT Habop u3 mByX pomM603ApOB
(mapa’sutesIenuneioB ¢ MIECTbI0O KOHIPYEHTHBIMH POMOUYECKHMH
rpaHsMH), KOTOpbIE MOPOXIAIOT HENepUOAUYECKOe pa3OueHue
NpOoCTpaHCTBa. Pa3BepTku 3TUX ABYX Tell u300pakeHsl HAa PUC.
17. Ecom BeIpe3aTh HX M3 IUIOTHOM OyMard, MEpersyTh IO
pebpaM H, CJIOXUB, CKJIEUTb CKOTYEM CXOISAIMECS I'PaHH, TO
MoJy4aTcsi [Ba Tejla, KOTOphle Bbl BUOWTE Ha puc. 17 BHU3Y.
IIpaBsiif poM6031p MOXHO NMPEACTABUTH cebe kak KyO, cxaThbIi
BIIOJIb IPOCTPAaHCTBEHHON OWArOHAalH, a JIEBBId poMOO3Ip —Kak
KyO, BBITAHYTBIH BIOJIb NPOCTPAHCTBEHHOW auaroHayiu. Bce

A

Pa3BepTk# TyHmo- U OCTPOYTrOJBHOTO POMGO3APOB.

7
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JIBEHAALATH I'paHeit 060ux poMOO3IPOB KOHTPYEHTHBI, 4 JUTHHBI
MX IPOCTPAHCTBEHHBIX AWAroHaJiedl o0pa3yroT 30JI0TOe CEYeHHE.
B oxnoM ¥W3 CBCHX mpHUMEYaHHH K TPUHAANATOMY HW3OAHUIO
Kknaccuyecko#t kauru Poysa Boia [2, 2*] ee pegakTop I'. C. M.
Koxkcrep Ha3Ban poMOO3Ip TAKOTO THIIA 3040MbimM pombOIOPOM.
CymiecTByrOT 30JI0ThIE pOMOO3PHI TOJLKO IBYX THIOB, 00a U3
KOTOpBIX ObLTH HM3ydeHBI einie KemiepoM. ¥ oCTpOYroJIbHOrO
poMO003apa B IBYX MPOTHBOMOJIOXHBIX BEPIINHAX CXOISATCSA TPH
PaBHBIX OCTPBIX Yyrjia rpafHeif. Y TymOyroJIbHOTO 30JIOTOTO
poMbo3apa B OBYX NPOTHBONOJIOXKHBIX BEpIIMHAX CXOIATCS
paBHBIC TYIbIe YIJIbl TIpaHed. B oOCTaNpHBIX BEpIIMHAX Kak
OCTPOYTOJILHOTO, TaK M TYNOYI'OJILHOTO pOMO031pa cxonsTcs
OCTpBIE U TYIble YIJIBI TpaHeil.

OBa poM6o3apa, OTKPBITHIX AMMAaHOM, SIBISIOTCS IBYMs
poM603paMu 30JI0TOrO THNA. I'paHE OCTpPOYrosbHOro poMoo-
3ipa mepeceKarTcs BIOJIb pebdep moxn yrinamu 73 ° u 108 °. I'pann
TYyNOYroJIbHOro poMOo3pa mepecekaroTcsi mox yriiamu 36°
u 144°. (Yerpipe ABYrpaHHBIX Yriia kpatHel 360°/10 = 36°)
Ilnockue yriel mpd BeplIMHax rpaneit Oiusku k 64° u 116°.
YUToOBl BOCIPENSTCTBOBATH COCTABJICHHUIO NEPHOIUYECKOH MO-
3aMK¥, TpaHd poMb0o3apa CHaOXaloT COOTBETCTBYIOIIMMH BBI-
crymamMu ¥ BnaggHamu. OOpaTHTe BHUMaHWE Ha MaJIeHBKUE
4epHBIE KPYXKH, KOTOpDbIE HAHECEHH HA TPaHH Pa3BEPTOK
poMb6osapoB (puc.17). IlpeacraBum cebe, 4TO Yy Kaxaoro
poMboaapa umeercsd nyOiuKaT, Ha IPaHM KOTOPOTO KPYXKH
HAHECEHbl B MOPsIKE, 3€PKaJbHO CHMMETPHYHOM HX pacmo-
JIOKEHHIO HA I'PaHsAX opuruHana. Toraa u3 4etTsipex poM6031poB
(IBYX MCXOAHBIX M IBYX 3€PKaJbHO CHMMETPUYHBIX UM) MOXHO
COCTaBHTh HEMEPHOIUYECKYIO MPOCTPAHCTBEHHYIO MO3aHKYy, €CIIH
CIEIUTL 33 TeM, YTOOBI Ha CMEXHBIX TIpPaHAX 4YEpHBIE NSAT-
HBIIKU-KPYXKH cOBIazanu. Hen3BecTHO, MOXHO JIH H30exaTh
3epKaJIbHO CHUMMETPHUYHON MapKUpPOBKH TpaHed U HOCTPOUTH
TIPOCTPAHCTBEHHYIO HEMEPUOIUYECKYIO MO3AUKY BCErO JIMIIb W3
IBYX Tell ¢ HajUIexalle pa3sMevYeHHBIMH rpaHsMH. Eciam depes
MPOCTPAHCTBEHHYI0 MO3aWKy IIOJl COOTBETCTBYIOIIMM YIJIOM
TMPOBECTH IJIOCKOCTh, TO B CEYCHUH NOJIYIUTCSl MO3auka, OY€Hb
6nu3kas mo cBoel cTpykType k Mo3amke IleHpoy3a u3 poM6oB.

S coobumn Ilenpoy3y pesynbraTel AMMaHHA. B oTBeTHOM
MUCbME, TATUPOBAHHOM 4 Mas 1976 r., [leHpoy3 NOIPOCUT MEHS
mepeNaTth €ro mno3gpaBiieHuss AMMaHHY B CBSI3M C JABYMs
pe3yIbTATAMHU: HE3aBUCHMBIM OTKPBITHEM MO3aWK U3 PoMOOB
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H NPOCTPAHCTBEHHOH MO3aWKOH M3 NBYX 30JIOTHIX pOMOO3ApOB.
Hanee B muceMe IleHpoy3a roBopuIIOCH:

«BrniosiHe BO3MOXHO, YTO 3TH pE3yJbTATHI MMEIOT OINpPENCIICHHOE
3HayeHUe A OGuosorun. BcnoMHUM, YTO HEKOTOpHIE BUPYCHI PacTyT
B GopMe NpaBWIBHBIX AOJACKA’APOB M MKocasapoB. Bcerma 6wino
HETIOHATHO, KaK OHU 3TO AenaioT. Ho ¢ HemepHoauYecKHMH TelaMHu
AMMaHHa B KauecTBE CTPYKTYPHBIX €AMHHMII MOXHO HOCTPOMUTH
KBa3UNEPUOAUYECKUE «KPHCTAJUTBI» C Ka3aJloch Obl (KpUcTajLiorpa-
¢buyeckd) HEBO3MOXHBLIMU HAanpaBICHUAMH CIHAWHOCTH BOOJBL [O-
IEKA3APUYECKUX HIIM HKOCAdAPUYECKHX TIUIOCKOCTeH. MOXeT OBbITh,
BUPYCH 00JIafal0T CIOCOOHOCTBLIO PAacTH, 0Opa3ys Takue CTPYKTYp-
HBIE €AMHHMIBI, HIIX TAKOE IPEANONOKEHHE CIUIIKOM GaHTacTHYHO M.

Yepes rox nocie Toro, kak AMMAaHH HallleJl Henepuogniec-
Koe pa3bueHHe MNpOCTPAHCTBA Ha 30JI0ThIE pOMOO3ApHI, €ro
OTKpBITHE 6110 NOBTOpeHO Komkn Musizaku, apxXuTeKTOPOM U3
YHUBEpCUTETA SAMOHCKOro ropoaa Kobe. Mussaku oOHapysxun
TaKXe HOBBII CrOcO6 HEMEpHOOUYECKOT'0 pa3OHeHUs MPOCTPaH-
CTBA HA 30JI0TBIE pOMOO3apel 0€3 XEeCTKOro mopsiaka Cjeao-
BAHHS JJIEMEHTAapHBIX obOusacreii. [I9Th OCTPOYrONBHBIX U MATH
TYIOYIOJIBHBIX 30JIOTHIX pOMO03ApOB, ONpeneleHHBIM 06pa3oM
coOpaHHbIX, 00pa3yroT poMOwWueckuit TtpuakodTrpa’ap. [Ba
TPUAKOHTpA3Apa, COEUHEHHBIE OOIIeH TYynmoW BepIIMHOMN, MOX-
HO OKpYXUTh 60 3010ThIMH poMOO3apaMu (30 TYyHOYTrOJBHBIMU
1 30 oOCTpOYroJpHbIMM) TaK, 4YTO HpH 3TOM o0Opasyercs
poMOHYeCKUit TpUAKOHTpasap O6OnbiMXx pa3Mepos. Takoe yBe-
JIMYEHWE MOXKHO MNPOAOJDKATH HO OECKOHEYHOCTH, NMOPOXXKIAAs
pa3OueHre MPOCTPAHCTBA HA COTHI C IEHTPOM HKOCA3APUIECKOM
CHMMETpPUH.

IunoTe3spl, BhICka3zaHHble [leHpOY30M OTHOCUTENIBHO KpHU-
CTAJUUIOB, U [aXe €ro TEPMUHOJIOTUS OKa3aJIUCh YAUBUTEIHHO
NpOpOYECKUMH. B Havase BOCEMHIECATHIX T'OJOB HEKOTOpPHIE
GU3MKM M MaTeMaTUKU HAYaJl OCTOPOXHO MHOTOBApHBATH O
BO3MOKHOCTH CYLIECTBOBAHHSA aTOMHOM CTPYKTYPHI KPHCTAJLIOB
THIA HEIEPHOANIECKOH MPOCTPAHCTBEHHON pELIETKH, a B 1984 r.
Joun IllextTMaH W ero koJyuerm u3 HanuwonanpHOro 610po
ctanaaptoB CHIA coobmuid O CeHCAaliMOHHOM OTKPBITHUHM: OHHU
OOHAPYXKUJIA HEMEPHOIUIECKYIO CTPYKTYPY Ha 3JEKTPOHOrpaM-
Me OBICTpO OXJIAXAECHHOTO CIJaBa MapraHlia U aJIOMHHHS,
KOTOPBI XUMHKH cpa3y e OKDEeCTIIM LIEXTMaHUTOM. Pac-
TOJIOXKEeHUE PeIIEKCOB —CBETJIBIX MATEH—HAa 3JIEKTPOHOTpaAMMe
0o0yaao OCbI0 CUMMETPUH 5-r0 MOpsjKa, 4TO yOeauTeslbHO
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CBHIETENBCTBYET O CYI[ECTBOBAHHHU HENEPHOAUYECKOTo pa3bue-
HHUS NPOCTPAHCTBA, aHAJOrMYHOro Mo3auke IleHpoysa.

Taxkoro enie HUKTO He BuAbiBaJ! [1o cioBaMm momyJsipu3aTopa
Haykn HMBapca IletepcoHa, KapTHHa, OTKPBIBIIASCS HCCIENO-
BaTenssM w3 rpynns! [lexTtmana, OpIa CTOJBL K€ HEBEPOSATHOH,
KaKk NOATHYrodbHas CHexWHKa. B kpuctamiorpaduu nmoiroe
BpeMsi TOCNMOACTBOBAJIA OOTMa, COTJIACHO KOTOPOH KpHCTaJUIbI
MOTYT 00JaJaTh OCSIMH CHMMETPUHU TOJBKO 2-, 3-, 4- U 6-10,
OTHIOOb He 5-, 7- und 8-ro mopsiaka. CorimacHo Ipyroi JOIMe,
TBEPIOE BEILIECTBO MOTJIO CYIIECTBOBATH TOJILKO B IBYX (opMax:
aToOMBbl paclojyaraloTcsi B MNpOCTpaHCTBE JMOO peryisipHo,
NMepHoaANYecKd, JHOO XaoTHYeCKH, KaK B aMopdHBIX Telax,
HaIpuMEpP B CTEKJIE.

YnopsaoueHHbIE PELIETKN BCeX H3BECTHHIX paHee KPUCTAIUIOB
BBHIBOJUJINCH H3 TpeX IUIATOHOBBIX TeJ: TeTrpasgpa, kyba u
okTasapa. JloAeka’ap U HKOCA3AP HE BXOIWIH B YHACIO JOMYCTH-
MBIX IUTATOHOBBIX TEJ, TAaK KaK OHU 00J1a1al0T OCbI0 CHMMETPHH
5-ro mopsmka, a 3TO MAeJaeT HEBO3MOXHBIM HEepHOIUYECKOe
pa3bHeHHe MPOCTpPaHCTBA Ha OOAEKAa’3IPHYECKHE U HKOCA3APH-
qeckyde sueiikn. U Bapyr ¢usmkum oOHapyXMBaroT BEIECTBO,
CTPYKTypa KOTOPOro, CyAsi HO BceMy, OOJlalaeT HKOCa’3dpH-
yecko cummerpued. ITogo6Ho Mo3auke IleHpoy3a, IIEXTMAHUT
OCTaeTCsl CTATUCTUYECKH HEM3MEHHBIM MPH MOBOPOTE Ha 00O
yroij, xpaTHbiii 72°, und 1/5 OKPYXHOCTH, HO He oOamaer
HNePUOONYHOCTBIO, €C/IM y4ecTh manbHuil nopsamok. llextMmaHut
3aHUMAET NPOMEKYTOUHOE HOJIOKEHHE MEXIY CTEKJIOM U OOBI4-
HBIMH (HEpUOOHYECKMMH) KPHCTAJUIAMH. DTO O3HAyaer, 4To
Mexay aMOop(HLIMH TeJlaMH M HNEpHOANYECKHMH KPHCTAJUIAMH
CYIIECTBYET HE 4YeTKas [OeMapKallMOHHAs JIMHUS, & IUIABHBIR
HEePEXo.

Cpeau pu3NKOB, XMMHKOB W KpHCTAJLIOrpadoB OTKPLITHE
IllexTMana ¥ €ro COTPYAHHKOB IIPOM3BEJO BIEYaTJICHHE
B30OpBaBLIciics OOMOBI. AHAJIOTHYHBbIE HENEPUOOUYECKHE CTPYK-
TYDPHI BCcKOpe ObUIM OOHapyXeHBI U B APYrHX ciuiaBax. B ¢m3u-
YECKHX ¥ KPUCTAJIOrpaduuecKux XypHalax Hayand MOSBIATHCS
mecaTku ctated. CTajo $CHO, 4TO TBepaoe Teao MoxeT obina-
JaTh HENEPHOIUUYECCKUMH DPEILETKAMH C OCSMHM CHMMETPHH JIIO-
6oro nopsaaka. B kauectBe Mozeel OpUIH NpeAIOXKeHb HAOOPHI
H3 IBYX WM OoJjiee pemeToK, JOMYCKAOIIUX MJIH OAHO3HAYHO
ONpPEIENIAIOMHAX HENepHOONYECKOe pa3dueHne MPOCTPAHCTBA.
Bruta mosiyyeHa KpHCTaJUIM4ECKasi CTPYKTypa, cocTosuas W3
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C0eB, HalleJIEHHBIX CTPYKTYpO#H IBYMEpHBIX POMOHMYECKHX MO-
3auk [leHpoysa. Tomnannckuit Mmatematuk I .H. ne bpéitn
pa3paboTain anredbpaudeckyio TEOpHUIO HEMEpHOIUYECKON MO3au-
KM, OCHOBaHHYIO Ha TaK Ha3bIBa€MbIX HeHMazpudax—aHajiorax
nojoc AMMaHHa. B HeonybymkoBanHoi# ctathe 1987 r. ne Bpéitn
coo01u 06 OTKPLITOH UM yIUBHTEILHON CBS3H MEXAY TeOpUeEHr
HENEPHOOMYECKHX pa3OMeHHil U TeopeModW O TacOBaHMH KapT,
H3BeCTHOM (POKyCHHKAM MOJ Ha3BaHHEM mnpuHIMna [anbpaiita.
(O6 3TOM npuHIHMIE CM. I 42 Moell kuuru [2, 3*]Y.)

HpiHe 3KCIEpUMEHTaIbHBIE U TEOPETHYECKHE HCCIEIOBaHHS
K6a3ukpucmaaiog (Kak CTajy Ha3bIBaTh HOBYIO Pa3sHOBHIHOCTH
TBEPABIX TeJI, 3aHUMAIONIYIO MPOMEXYTOYHOE MOJIOKEHUE MEXTY
KJIACCHYECKUMHU HIeaJbHbBIMH KpHCTaJUIaMH M aMODP(HBIMHU
TexaMu) BeoyTcs ¢ HeoObr4aiHbIM pa3maxom. I[IpaBma, mo
MHEHHIO HEKOTOpBIX HCCIIEAOBATENIEH, KBa3HMKPUCTAJUIMYECKHE
pPEIIETKH HEIb3sl CYUTATh HACTOSILIUMHU HENEePHOOUYECKUMH
pemerkaMH. ['J1aBHBIM ONMOHEHTOM IPEACTABJICHUHA O HEMepUOo-
JUYHOCTH KBa3HMKPHCTAJLUIOB BbICTynaeT JlaWHyc Ilosnmsr, yr-
BEPXKIAIOIUM, YTO 3JIEKTPOHOTPAMMBl KBa3HKPHCTAJJIOB Hal-
JISKUT MHTEPIPETUPOBATH KaK JIOXKHYIO (OpMY MATHYTOJBHOM
CHMMETpUH, H3BECTHOH KpHcTajulorpadaM I©OJ Ha3BaHHEM
MHOXECTBECHHOTO [IBOWHMKOBaHHSA. 3aMeTKa, OIyOJIMKOBaHHAs
ITomuarom B xypHaine «Nature» [2, 17], 3aBepiianiach CJIOBaMH:
«Kpucrannorpadam MoxHo 60Jiee He OECIOKOMTBCS O TOM, YTO
OJHO U3 OCHOBAaHUH MX HayKH MOCTaBJICHO NoJ coMHeHue». Eme
OlHA WHTEpNpETals COCTOMT B TOM, 4TO KBa3UKPHUCTAJLIbI
SIKOOBI IIPEACTaBIIAIOT CO6OH MPOCTO-HATTPOCTO HEOOBIYHO 00JIb-
e sMefKH NEepHOJMYEeCKHMX MO3auK, KOTOpble OymyT oOHa-
pYXEHbl BIOCJEICTBHH, KOrJa JSKCIEpUMEHTAaTOpaM yoacrcs
H3roTOBUThL 0Opasmpl 6oJiee KPYMHBIX pa3mMepoB. Beiny nmpeno-
KEeHbl WM Jpyrume wmHTepnperanuu. Te ke HMcCleAOBaTeNd, KTO
yOexIeH B CyIIECTBOBAaHHH HOBOIO KJlacCa TBEPAOTEJIbHBIX
CTPYKTYp, CUHTAIOT, YTO BCE AJIbTEPHATHBHbIC HHTEPNpETAINHA
3JIEKTPOHOTPAMM JOJDKHBI OBITh OTOPOILEHBI U 4YTO NPOCTEHIITHM
OOBSCHEHNEM NATHYTOJILHOM CHMMETDHUH SBJISICTCS HCTHHHAS
HEMEePHOIMYHOCTb. BO3MOXHO, 4TO 32 HECKOJIBKO JIET 3KCIIEPH-
MEHTaJIbHbIe HCCIIEIOBAaHUSI ONPOBEPTHYT NOJOOHBIE YTBEPXK-
JIeHUsl ¥ MOJIMKPUCTAJIIbl MOCTUIHET MevajibHas cyabba «Imoiu-

D Mbl npUBOAMM 3[€Ch YTOYHEHHYIO TPAHCKPHMILMIO (DaMHUJIMU
aBTOpa NpHHUHUNA.— [Ipum. nepes.
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Boab». Ho ecnu Henmepuommyeckass MHTEpHpeTalus yIielyieeT, TO
OTKPBITHE KBA3UKPHUCTAJUIOB CTAHET NMOBOPOTHHIM INYyHKTOM B
HUCTOPHH KPHCTAJIOrpadu.

Ecnu xBasmkpHCTaLIbl peajbHbl, TO B NOCIEIYIOIIUE TOIbI
Mbl CTaHEM CBUAETEIAMH co3[aHus Bce Oojiee 3(hGheKTHBHBIX
METOJOB HX NOJIyyeHHS. MHOXECTBO BONPOCOB HACTOATEILHO
TpebyroT oTBeTa. Kakue pusnyeckne CUibl y4acTBYIOT B CO3OaHUHU
9THX HEOOBIYHBIX KpUCTAILIOB? ITeHpOY3 BBICKa3aJl THIIOTE3Y O TOM.
4TO0 B (OpMHpOBaHHH KBA3HKPHCTAJJIOB MOTYT HIpaTh pPoOJib
HeJloKaJbHble 3¢ ¢eKThl KBAaHTOBBIX IOJEH, MOCKOJIBKY TPYIHO
MIPEeICTaBUTh, YTOOBI KBA3UKPUCTAJLIBI MOTJIM pacTu 6e3 obiero
IJIAaHA, COXpaHfAs TeM He MeHee OAaJdbHUHA HENMepHOIMYEeCKUH
nopsgok. (B mpuBeaeHHOM BhIIIE OTPhIBKE U3 nUcbMa [lenpoysa
(1976 r.) paccyxeHus o BUpycax OTpa)xaroT ero NnpeAcTaBJICHUs
0 TOM, KakuM 00pa3oM KBa3HKpUCTa/UI Mor Obl pactu 0Oe3
YIPaBJIsIOLLET0 BO3AEHCTBHS HEJNIOKAJIBHBIX CHi.) KakoBb! ynpy-
THE M 3JIEKTPOHHBbIE CBOMCTBAa KBAa3WKpHCTAJIOB? YpmacTcs
reoJjioraM Korja-HuOyab HAaWTH NPHPOIHBIE KBa3HKPHCTAIUIBI?

Ecnu xBa3sWKpUCTAJIJIBI JEHCTBUTENILHO OKaXYyTCS TEM, YeM
HX CYMTAIOT CTOPOHHUKH HENEPUOAUYHOCTH, TO HX MOXKHO pac-
CMaTpHBaTh KakK SIpKHi NPHUMEDP TOT 0, Kak paboTa, BHINOJIHEHHAS
B 00JIacTH 3aHMMAaTeNbHONH MaTeMaTHKH [Jis 3a0aBbl M yIOBJIe-
TBOPEHHS 3CTETHYECKHX MOTPeOHOCTEH, MOKET 0OPECTH CYILIECT-
BEHHbIE YHCTO MPAKTHYECKHE MPIJIOKEHUS B (PU3MKE U TEXHHKE.

B 1980 r. MHe goBenOCh MPHCYTCTBOBAThL HA JIEKIMHU, IPOYH-
taHHOH KoHyseM o Moszaukax IleHpoysza nasi COTpyOHHKOB
¢dupmbr «Bell Laboratories». O6cyxnasi «IpIpOYHYI0» TEOPHIO,
Konysii BocmoJIb30BajiCsl CJIEAYIOLIMM HaIJssOHBIM 00Opa3oM.
Boobpa3ure cebe, NpemIOXUJI OH CIyIIATEIssM, OIrPOMHBIN
XpaM, MoJI KOTOPOro BbLIOXEH Mo3aukoi Ilenpoysa, ¢ kpyriyioi
KOJIOHHOH B camMoMm IneHTpe. Kaxercs, Oyaro Mo3auka Ipo-
OJDKAeTCs M Mo Heill, HO B HEHCTBHTEIBLHOCTH IEHTpaJIbHas
KOJIOHHA CKDBIBAET IBIPY, KOTOpas HE MOXET ObITb NOKDPHITA
MO3auKOH. 3aMeTHUM, YTO B IbIPYATBHIX MO3aHKaX NPaBUIbHOE
NPUMBIKaHHE NOJIOC AMMaHHAa HapymaeTcs MPU IPOXOXKICHUH
HX 4Yepe3 IbIpY.

Pa3ymeetcsi, ¢urypel, M3 KOTOPBIX COCTaBJIEHBI MO3aHKH
[lenpoy3a, Bcerma MOXXHO PacKpacHThb B 4eThIPE I[BETA TaK, 4TO
HUKakue 1Be GUTypbl OJJHOTO U TOTO XE€ IBETa He OyIyT MMeETh
o6mmux cTopoH. JIoCTaTOYHO JIM AJIS 3THX LeJied Tpex IBeToB?
Konysi#t yTBepxmaeT, 4To, UCXOAS M3 TEOPEMBI O JIOKAJHLHOM
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B'e oA’

Puc. 18

Jloka3aTeabCTBO bBapiioy HEBO3MOXHOCTH CyIIECTBOBAaHUS y JiHoOOro
y30pa OByX LIEHTPOB CUMMETPHUH 5-TO MOPSIKA.

uzoMopduaMe, MOXKHO JOKA3aTh CIAEAYIOIIEE YTBEPXKACHHE: €CIIH
kakas-HuOynp Mo3auka [leHpoy3a MoXeT ObITh IIPaBUJILHO pac-
KpallleHa B TpH IIBETa, TO Bce Mo3aukH IleHpoy3a Takke MOryT
6bITh MPaBHJILHO PacKpallleHbl B TPU LBETa !, ogHako o0 cux
Op HHUKOMY HE yJajoch O0Ka3aTb, YTO KakKyro-HUOyab Oecko-
HEYHYI0 MoO3auKy IleHpoy3a MOXHO NPaBHWIBHO pacKpacUTh
B TPH IBETA.

Konysro npuHaaiexur cienyromniee NpocToe J0Ka3aTeJIbCTBO
OT TPOTHBHOIO TOrO, YTO HHKaKas MO3aHMKa HE MOXKET UMETh
bosiee ogHOro 1eHTpa CMMMeETpUM 5-ro mopsaka (caM Konysi
MPHUNHKCHIBAET aBTOPCTBO AaHINIMHCKOMY MaTeMaTuky Ilutepy
Bapnoy, xoTopblii ckoH4ancs B 1862 r. u HbIHE M3BECTEH IJIaB-
HbBIM 00pa3oM kak aBTop «Tabnuu Bapnoy»). Ilpeamomoxum,
4TO KakKasf-TO MO3auka UMeeT 6oJiee YeM OAMH UEHTP CUMMETPHUHI
5-ro nopsaka. BeibepeM nBa takux ueHTpa 4 u B, paccrosiHme
MeXAy KOTOpPBIMH MUHHMasibHO (puc. 18). IloBepHYB MO3auKy
BOKpYr ueHTpa B Ha yrom 360°/5 = 72°, mepeBememM IEHTp
A B TOUKy A'. BepHyBmIMCH 3aTeM B HMCXOOHOE IOJIOKECHHE
U TOBEpPHYB MO3aWKy BOKDYr IIEHTpa A Ha 72° mo 4acoBoit
CTpeJIKe, NepeBeAeM LEHTp B B Touky B'. B pesynbrate npu-
XoouM k creayroiiemy. Ecnu Hame mpeamnosokeHHe BEPHO, TO
oba moBopoTa NepeBOAAT MO3aMKy B cebs, HO OBa IIEHTpa

! Tlon mpaBu/ibHON TOHMUMAETCS TaKas pAcKpacka, NPU KOTOPOM
HUKakue JBe QUTYDPBI, MMEoIHe OOIIYI0 rPAaHUILY, HE OKPALIEHBI B OMH
set. ITpum. nepes.



46 Maea 2

Puc. 19

«U3pazen» KoHyass, HO3BOJSIOMIMH IOCTPOUTH pa3OHEHHE IIOCKOCTH
r = 0 crocobamu.

CUMMETPHH 5-T0 mopsigka A U B HaxoOATCs HAa MEHbBILIEM
paccTosiHiH, 4eM 4 U B. DTO NPOTHBOPEYUT HALIEMY BTOPOMY
IPENOoJIOXEHUIO, COTJIACHO KOTOPOMY 4 U B pacnosokeHbl Ha
MHHHMMAaJIbHOM DacCTOSIHMHM OpYr OT Apyra.

CylmecTBYIOT OTHCNIbHBIE «H3pa3ubl» (M HaOOPHI U3PA3IOB),
MO3BOJISIIOIINE €JUHCTBEHHBIM CIIOCOOOM NMEPHOIUYECKH 3aMOC-
TUTh IUIOCKOCTh: TaKHMH CBOMCTBaMH 006JaqaioT, HampHMeD,
MPaBUJILHBIH IIECTUYTOJILHUK U IIEHTaMUHO B (hopMe kpecta. Bee
TPEYroJIbHUKHA M BCe MapajuiesIorpaMMBbI MOPOXIAFOT HECUeTHOE
MHOXECTBO IEPHOINYECKUX pa3bueHuit miuockoctu. ['proHOaym
u Ilenmapg [2, 13] Bbicka3’aju runoTe3y O TOM, YTO HE CY-
iecTByeT QUrypbl, KOTOpas MOPOXaasia Obl cuemHoe MHOXECTBO
MEPUOAMYECKHX pa30HeHHH IIOCKOCTH. DTUM aBTOpaM IpUHAA-
JIEKUT W Opyras THUIOTe3a, COIJIACHO KOTOpOH MpH JroOoM
HOJIOXKUTEIHLHOM [EJIOM YHCJIE r CYLIECTBYIOT OTHAejbHble (u-
Typbl, MOPOXXAAIOIIHE POBHO r NEPHOAMYECKUX pa3OHeHMH mioc-
koctu. Takue ¢uryps! ObuIM HadgeHs! npu r ot 1 mo 10. Ha
nexknud  KoHys# mpomeMoHcTpupoBan —«m3paszen Konyas»
(puc. 19), coorBercTByrommit r = 0. B 3akmouyeHne Konysi 3a-
METHJI, YTO NepBas W3 KOrga-iudo MPOYUTAHHBIX MM JIEKIHH —
Jexuds o Mo3amkax IleHpoy3a, Ha KOTOpOH OH HM pa3y He
3aIHYJICS, IPOU3HOCS CTOJIb CJIOXHBIE COMETAHUS TEPMHMHOB, KaK
«BO3AYLIHBIE 3MEN» U «HAKOHEYHHKU IPOTHKOB».
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Opaktanbl MaHaenbbpoTa

CpaBHSAT 3yJychl C [JIaJKOI0 IYroi
VibI6Ky ry0, M30rHYTBIX cilerka,
A TyTh K CeJICHbIO 3a peKoW

C moseToM MOTbLIbKA.

JxoH Anpaiik. 3yaycel scugym
6 cmpane, 20e Hem Kgaopama.

Opna n3 Hambosiee MOpa3HTENbHBIX O0COOEHHOCTEH HCTOPHU
MaTeMAaTHKH — MOCTOSTHHBIN TepeCMOTp ONpenesIeHUi Tex Ha3Ba-
HU, KOTOPBIE IPUCBOCHBI PA3JIMYHBIM KJIACCAM MaTeMaTHYECKHX
00BekTOB. OOBIYHO MPOIIECC IEPECMOTPA NPOTEKAET CJIETYOLIHUM
obpa3zom. OObeKkTaM NMpUCBaWBaeTCs HEKOTOPOe MMs (Ha3BaHHUE
X) M [aetcs ompedesieHHe, B OOImMIMX YepTax CoOrJiacylolleecs
C HMHTYMTHBHBIM TIPEACTABJICHHEM H OOIIEyNOTPeONTENbHBIM
3HAYCHHUEM CJIOBa x. 3aTeM KTO-HHOyAb OTKPHIBAeT KakKoM-Hu-
Oynb HEOOBIYHBIN OOBEKT, YIOBJIETBOPSIOIIUNA IPUHATOMY OIpe-
JIEeJIEHUIO, HO 3aBEIOMO HE SIBJISIOLIUICS TEM, YTO UMEIOT B BHIY
ob6priHO mox oObexkTOM x. Ilocne 3tToro mpemsiaraeTcs HOBOE,
OoJiee TOYHOE oIpelesieHHe, KOTOpoe JIMOO HMCKJIIOYaeT HOBBIH
00BEeKT U3 Ki1acca OOBEKTOB X, TMOO BKIIIOYAET €ro B 3TOT KJiacc.
HoBoe onpenesneHue «IeHCTBYeT» IO TeX MOP, MOKAa KTO-HUOYIb
HE HaxOOWT HOBBIX MCKIJItOYeHHit. Ecau oGHapyXuBaroTcsi 00bek-
Thbl, YIOBJETBOPSIOIHE YTOYHEHHOMY ONpedeJIeHHIO, HO He CO-
TJIACYIOLIHECs] C PACIIMPEHHBIM NPEICTaBIcHHEM 00 00BEKTE X,
TO YTOYHEHHOE OIlpe/eJieHHe BHOBBb MOIBEPraeTcs NEepecMOTpY,
H 3TOT NPOIECC MOXET NMPOAOKATHCS OECKOHEYHO.

Ecnu uckimoueHus u3 oOlero mpaBmja CHJIBHO IPOTHBOpE-
YaT WHTYMIMH, TO HHOTAA MX Ha3bIBAIOT moHcmpamu. Hepenko,
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TOBOPSl O HHUX, NOOABIJSIIOT 3MUTET «IaTosiorudeckue». B atoil
rjaBe Mbl PACCMOTPHM TakKo€ MNOHSTHE, KaK Kpusas, ONHILEM
HECKOJILKO KPUBBIX-MOHCTPOB, BBIHYIUBIIINX MaTeMaTUKOB Iiepe-
CMOTpETh OlpelesieHHe KPHBOW, U MO3HAKOMHUM YHTATEJNs C Of-
HUM YCTPAILAIOIUM HOBBIM MOHCTPOM, «IOHMaHHBIM» JHMIIb
B MpOLUIOM roay 3aMedaTesIbHbIM CHEIMaJUCTOM B obijacth
KOMIIBIOTEPHBIX HayK YuibsMoM [‘ocnepoMm, paboTaronmm B
¢upme «Symbolic Inc.» (r. Mayutun-Bero, mrar Kamupopuus).
YuraTeasM MOUX KHUT JOBOAMIOCh BcTpedaTthesi ¢ ['ocmepom
B CBSI3M C TeOpHEH KJIETOYHBIX aBTOMAaTOB M, B YaCTHOCTH
¢ urpo#t «Ku3ub». IMenHo I"'ocniep CKOHCTPYHpOBAI 21atidepHoe
Pyoscve, IO3BOJIUBIIIEE «YHHBEPCAJIM3UPOBATE» KJIETOYHOE MPOCT-
paHcTBO Hrpbl «Kusub». (Urpe «KusHb» nocssmiesst ri. 20— 22
moeil kuuru «Kpectuku-Homuxu» [3, 1¥]. 1)

JlpeBHerpeyecke MaTeMaTHKH paclojiarajyd HECKOJbKUMH
ompeneeHussMH KpuBbIX. COrJIacCHO OIHOMY M3 ONpelesIeHUid,
KPMBOH Ha3bIBaJIOCh IlepecedeHHe ABYX noBepxHocTed. Hampu-
Mep, KOHHYECKHE CEYEHHsI, KaK sIBCTBYET U3 MX Ha3BaHMs, IIOJIy4a-
FOTCsl IIPH CEYEHHH KOHYCa IJIOCKOCTBIO MOJ Pa3MYHBIMU yrila-
mu. CorjiacHoO OpPYroMy OINPENEJIEHHIO, KpUBas—3TO CIE[ IBHU-
Kymeics Toukd. Hampumep, OKpyXHOCTb—3TO clel, OCTaB-
JISEMBII BpallaloeNcs HOXKKOU IIMPKYJIS; JUIMIC — CJIE KapaH-
[ama, BCTaBJIEHHOTO B TYro HaTAHYTYIO NETIIO M3 HHUTH,
HAaKHHYTYIO Ha JBe BOTKHYThIe B Oymary OynaBku. OcTrajibHble
KpUBbIE MOTYT OBITb MOPOXIEHBI KaK CJIEObI, OCTaBIIsiEMblE
MULIYIIMMH YCTPOHUCTBaMHU 0o0Jiee CJIOKHBIX MEXaHH3MOB.

Cozpannas B XVII B. aHanuTH4eckas reoMeTpusi NO3BOJIMIIA
naTh 60Jjiee TOUYHOE ONpele/icHue KpUBoii. Bce M3BeCTHBIE KpUBbIE
oka3zanuch rpaduKaMu pellieHHH COOTBETCTBYIOLIMX anrebpau-
YecKuX ypaBHeHUH. Bo3HHMKaeT BOIpoC: HeJb3sl JIUM ONPENEIUTh
IJIOCKYIO KPHBYIO KaK T€OMETPHYECKOE MECTO TOYEK Ha IJIOCKOC-
TH C [EKapTOBOH CHCTEMOHl KOOPIOHMHAT, YIOBJETBOPSIOLIMX
KakoMy-HUOYIb ypaBHEHHIO C IByMs nepeMeHHbIMu? HeT, moTo-
MY 4TO IpadMKd pellieHH# TAKHX ypaBHEHHH MOTYT COCTOATH U3
H30JIMPOBAHHBIX TOYEK MJIM HE CBSI3aHHBIX MEXIy COoOOi JNHHMIA,
a Takue MHOXECTBA TOYEK HE XOTEJIOCh ObI HA3bIBATH KPUBBIMH.
Bbixon u3 3aTpynHeHHst ObLT yKa3aH MaTeMAaTHYECKMM aHalH-
30M. Ha3BaHue «xpHBble» COXpAaHHJIOCh TOJIKO 3a Ipadukamy,

D Bonee pannuii BapuaHT ri1. 20 cM. B kuure [3, 2*], ro. 38 — IMpum.
nepes.
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TOYKM KOTODBIX SABISIOTCS HENPEPLIBHBIMU (DYHKIUSIMH, yOOB-
JIETBOPSIFOLIUMH COOTBETCTBYIOLIEMY YpPaBHEHHIO.

HMHTYNTHBHO KaXeTCsi OYEBHIHBIM, YTO ecnH (yHKius, rpa-
($hrKOM KOTODO# CIIy>)KUT KpHBas, HETIpEpbIBHA, TO OHa Judde-
peHIpyeMa, LT, YTO TO XK€ caMoe, B JII000H TOYke K KPHUBOI
BCETJa MOXHO MPOBECTH KacaTeabHyro. Ho Bo BTOpOii nosioBuHe
XIX B. MaTeMaTHKH HA4YaJId HAaXOIWUTh BCEBO3MOJXKHBIE KPHUBBIC-
MOHCTpPBI, KOTOpble OBUIH HENpPEpPHIBHBI, HO HHTAE, T.€. HHU
B ogHOW Touke, He mupdepenmupyemsl. OmmH w3 Hambosee
TMOPa3sUTENLHBIX MOHCTPOB ObL onucad B 1890 r. uTalbsaHCKUM
MaTteMaTukoM U JorukoM Jlxkysenne Ileano. OH nokasa, KakuMm
obpazoM oOJHAa TO4YKa, ABMIrascCh HENPEPHLIBHO IO KBaJparty,

L]
[ ] [ ]
L

Puc. 20

OrtxpoiTas xpuBas [leano, mocrpoeHHas ['unbbepToM.
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MOXeT (3a GecKOHEUHOEe BpeMs) MPONTH MO KpaiiHeit Mepe oIuH
pa3 4epe3 KaxAyl TOYKYy KBaJapaTta U ero rpanuisl! (B meict-
BUTEJILHOCTH Takas KpHBas [OOJDKHA MPOXOJHMTL uepe3 Oecko-
HEYHOE MHOKECTBO TOYEK IO KpaiiHeld Mepe Tpukabl.) B npenene
nocrpoeHHas IleaHo kpuBas CILIOLIb 3alOJIHSET BEChb KBagpar.
Bmecte ¢ Tem kpuBas IleaHo—BHOJNIHE «3aKOHHBIH» Trpaduk
HenpepbiBHOH pyHkmmu. TeM He MeHee HH B OJHOU TOYKE K Hei
HEJb3sl NPOBECTH KacaTEJIbHYIO, TaK Kak B JIFOOOH MOMEHT
BPEMEHH HaM HEU3BECTHO HAIpaBJICHHE, B KOTOPOM JABIDKETCH
TOYKa.

HJaBua I'unpbepT npeanoXuwi npoctoi crnocod moctpoeHus
kpuBo# Ileano ¢ OByMs KOHUEBbIMH TOoukamH. [lepBbie yeThIpe

~
N
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Puc. 21

3amkHyTas xpusas Ileano, moctpoeHHass CepIMHCKHM.
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3Tamna ero peKyppeHTHOI nponeayph! scHbl u3 puc. 20. B npenene
KpUBas HAYMHAETCA W 3aKAaHYMBAETCS B BEPXHHUX BeEpIIMHAX
kBagpara. Ha puc. 21 nokasaHo, kax BamraB CepnuHckuii mo-
CTpOMJI 3aMKHYTy¥o kpuByio IleaHo.

B oboux BapmaHTax nocrpoenus kpuBoi IleaHo mociaemoBa-
TeJNbHBIE JIOMaHEIE MOXHO DPacCMaTpuBaTh KakK MPHOJIMDKeHHs
K rpaduky npenenbHOW kpuBOd. B kaxmoM H3 BapHaHTOB
mpeAenbHasi KpUBas MMeeT OeCKOHEYHYIO UIMHY W HOJIHOCTBIO
3anoJHAET KBaJpaT, XOTs KaxJoe MpHOJMKEHHE HE CONEPXUT
HECUeTHOE MHOXECTBO TOYeK KBaJaparta, obe KOOpAMHATHI KOTO-
PBIX MppamoHanbHbl. (B 06mieM ciryyae npenesn nocaeqoBaTeNb-
HOCTH NPUOJIMKEHHBIX KPHBBIX MOXET MPOXOIUTH Yepe3 MHOTHE
TOYKH, He NMPHHAIEKAIINE HA OJHOMY M3 npubmmxenuit.) Kpu-
Basi CepIMHCKOTO OrPaHMYMBAET ILTIONIAAb, COCTABIAIOUIYIO 5/12
IOy KBaapata. BnpoueM, nocieaHee yTBepxkacHUE HE BIOJI-
He To4yHO. [TpuOnMXeHHBbIE KpUBbIE OTPaHMYHMBAIOT IUJIOIIAIH,
KOTOpBbIE CTpEeMSTCS B Ipenene K 5/12, Ho uis camMo#l mpenenb-
HOH KpuBOH (rpadmka nmpeneiabHO#W (yHKIMH) pasjiuyde MeXIy
BHYTPEHHEH M BHEIIHeHl OTHOCHUTENBLHO Hee 4acThIO KBagpaTta
yTpauuBaeT CMBbICT!

Kpusbie I1eaHo BbI3BaJH y MATEMATHKOB IIyOOKHH) MIOK. DTH
OIHOMEpHbIE (Ka3ajoch Obl) KpHUBBIE B IpeIesie 3amoJHSAIOT
JIBYMEPHYIO 00s1aCThb. MOXHO JIM B TAKOM CJIy4ae Ha3bIBaThb HX
kpuBbiMH? M cnoBHO st TOro, 4roObl eme OoJiee yCcyryouTh
U Oe3 TOro Tshkesioe MOJIOXKEHHe, KpuBble IleaHO Jlerko MoOryT
ObITh 0000mEeHbI HA OO0Jiee BBHICOKHE Pa3MEPHOCTH U 3aMOJIHATH
KyOBl ¥ THIIEPKYOBL.

IIBenckuit matemaTnk Xenbre ¢poH Kox noctpoun B 1904 r.
elle OJHY KPHBYIO-MOHCTPA, H3BECTHYIO Teleph IOJ Ha3BaHUEM
KpHBOH-CHeXXUHKH. HayHeM ¢ paBHOCTOPOHHEro TpeyroJibHHKA
U, IPUMEHMB K HEMY PEKYPPEHTHYIO NPOIEAYPY, H300PakEHHYIO
Ha puC. 22, MOCTPOMM H3BWIHMCTYIO KPUBYHO, HallOMHHAIOUIYIO
O4YEpPTaHHUSIMH CHEXHHKY. B mpenene oHa mMeeT OGECKOHEUHYIO
mHy. Bojnee Toro, paccrosHue Mexay JIOOBIMH ABYMs TOY-
KaMH Ha KpuBoit beckoHeuHo! Ilmomans, orpaHdYeHHass KPUBOH
¢on Koxa, B ToyHocTH paBHa 8/5 mimomamu mMCXOOHOro Tpe-
yrosbHUKa. ITogoOHO kpuBoii IleaHo, HH B OHON TOYKe KpUBas
¢on Koxa He mMeeT eIMHCTBEHHO! KacaTeJIbHOH. DTO O3HAYAET,
4YTO MOPOXJAroiasi 3Ty KpUBYIO (pyHKUHUS, XOTSA M HENPEPHIBHA,
HO HenuddepeHuupyema.

Eciu TpeyrojbHHKH CTPOMTH BHYTpb, 4 HE Hapyxy, TO
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Puc. 22

«Cuexunkm» Xenbre pon Koxa nepBbIx ueTbIipex MOPSIKOB.

MOJIyYUTCS KpHUBasi-aHTHCHEXUHKa. [lepUMeTp ee Takke HMeeT
OECKOHEYHYIO [UIMHY, M OrpAaHUYMBAET OHA OECKOHEYHOE MHO-
KECTBO HECBSI3HBIX oOJyacrteif, oOmas Iuomanas KOTOPBIX CO-
craBiaseT 2/5 mwiomaaum ucXoaHoro tpeyronpHuka. Hauvats
MOXHO C IIPaBUJILHOTO MHOTOYTOJIbHUKA, HMEIOILET0 DoJlee Tpex
CTOPOH, W CTPOUTH HOJOOHBIE MHOTOYrOJILHUKM Ha CpenHeit
TPETH Kaxao# U3 cTropoH. KBaapar ¢ MeHbIIMMHU KBaJpaTaMy,
MOCTPOSHHBIMHM HA €r0 CTOPOHAaX HAapyXy, HOPOXIAET Ipeleiib-
HYIO KDHBYIO, KaK Obl BBIIMTYIO KPECTOM, KOTOpas HMeeT
OECKOHEYHYIO JUIMHY M OrpaHMYMBaeT IUIOLIaAb, BJBOE Ipe-
BBIIIAOIIYIO ILTOILAIb UCXOQHOTO KBajpaTa. (CM. MOIO IIECTYIO
KHUTY MaTeMAaTHYECKUX UTp M3 XypHana «Scientific American»,
ri1. 22.) Eciu moxo6GHble KBagpaTsl CTPOUTH BHYTpPb, TO BO3-
HUKAeT KpUBasl, Kak Obl BBHIIKUTAS aHTUKPECTOM, KOTOpask UMeeT
0EeCKOHEeYHyro [UIMHY U OrpaHHYMBAET HyJIEBYIO IUIOIIAAb. AHa-
JIOTHYHBIE MOCTPOECHHS C MPAaBWIBHBIMH MHOTOYFOJIbHUKAMH,
HMeEOMUMH 00Jiee 4eThIPEX CTOPOH, MOPOXIAIOT MpeAebHbIE
KPHUBBIE C CAMOIIEPECEYEHUSIMH.

TpexmepHblii (IpOCTPAaHCTBEHHBIH) aHAJIOT KPUBOH-CHE)KUHKU
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MOXHO MOJYYUTb, Pa3ACIMB KaXAYIO rpaHb OPaBUIBHOIO TET-
pasapa Ha 4eThIpe PABHOCTOPOHHHX TPEYrOJbHUKA, TOCTPOUB HA
HEHTPAJIbHOM TPEYIOJIbHUKE MEHBIIHNH TeTpasap U HPOJOJIKHB
3TOT mpoilecc HeorpanuyeHHo. KakoB Oyner OKOHYATeNbHBIH
pe3yabTaT: MOJIYYHUTCS JIH KOHEYHOE TEJI0 C I[MOBEPXHOCTHIO,
uMeroreit 6eckopeyHo Oospinyro miomans? Her, mopasurtesib-
HBl oTBeT (COoOoOImEeHHBIH MHE I'OoCcmIepoM) COCTOHT B TOM, YTO
B IIpejeJie OBEPXHOCTh COBMAJIAET C IOBEPXHOCTHIO HIEANBHOIO
Ky6a!

O6061meHne KOHCTPYKIIMH MOXHO MPOJOJIKUTD, JIEJisi CTOPO-
HBl TPaBWILHOIO MHOTOYrOJIbHHKA 0OJiee 4YeM Ha TPH 4YacTH.
Hanpumep, pazmenyM KaxxIyro CTOPOHY PaBHOCTOPOHHEIO Tpe-
YrOJIbHHKA HA OATH YaCTel, HOCTPOMM HAa BTOPOM U YETBEPTOM
OTpe3Ke MeHbIIME TPEYTOJNBHUKH M TMOBTOPUM 3Ty pOLeaypy
HeorpaamyeHHo. I[IpeaenpHoro o606mIeHUS MBI JOCTHUTHEM, BBI-
O6mpas xakyro-HUOyIb 3aMKHYTYIO KPHUBYIO, JOIYCKAIOLIYIO pa3-
OMeHNe HA KOHI'PYCHTHBIC CEIrMEHTBI, M3MEHSS KaX bl CerMEeHT
KaKuM YrogHo o0pa3oM Tak, 4TOOBI Bech MPOIECC MOXHO ObLIO
MOBTOPUTH Ha MEHBIIUX CErMEHTaX MOCIEeAYIOIMX ITOKOIeHUH
U IIEPeHTH K Npeaeiny. AHANOTMYHBIE TOCTPOSHUS MOXHO MPOM3-
BOJUTH H HA MOBEPXHOCTAX MPOCTPAHCTBEHHBIX Teil. Paszymeercs,
B pe3yJbTaTe TAaKHX ONEpalMii MOIYT MOJIyYMTBCS CIOXHbIE
KpHUBBIC HJIA MOBEPXHOCTH C CAMOIEPECCYCHUSIMH, HE MPEACTaB-
Jgromye ocodboro MHTEpeca.

O pa3nuyHOTO poOJAA MATOJOTHYECKHX MOHCTPAX MOXKHO
6bU10 Obl HamucaTh IIEJIYIO KHHTY. ['OJUIAHACKHEA TOMOJIOT
JI.2. 5. bpaysp omybmukoBan B 1910 r. pexkyppeHTHyIO mpo-
HEAYPY, MO3BOJISIONIYIO Pa3AeNTh NPOU3BONBHYIO 00JaCTh Ha
"TPH HOJ0OJIACTH CTOJIb «CyMacCIlleANNUM 00pa3oM», 4TO B Mpele-
Jie Bce TpH mogobyiacTu OyayT compHKacaThbCs B KaXIOHW TOYKE
(cM. cratero I'anca I'aHa «["eomerpus m maTyHnus» [3, 4*]).
KoscTpykuus Bpayspa momyckaer o60O6IeHHe: MPOU3BOJIbIIYIO
0061acTh MOXHO pa3AeJUTh Ha n 4acTeil, KoTopble OyayT compu-
KacatbCs B KaXI0i Toyke. CpaBHUTENBHO HEJABHO OBLIO OTKPHI-
TO eIIe OAHO CeMEHCTBO MOHCTPOB: TAK HA3BIBAEMBIX KPHBBIX
apakoHa. O HEUX 5 cooOuMII yuTaTeNsIM pasaena «MartemMartuyec-
KM€ Urpb» XypHasa «Scientific American» B 1967 r. (Mos craTbs
ObuIa meperniedaTana B kgure [3, 5%]). AHanu3 KpUBBIX ApaKoHA
6bi1 man B 1970 r. Uennnepom [IaBucoMm u JdonanaoM KHyTom.

Tenmepb s MMEO 4eCTh IMPEACTABHTH YHUTATENSIM HOBOTO
MoHcTpa I'ocnepa —u3simmHyio kpusyro IleaHo, koTopyro ee aB-



54 naea 3

TOp Ha3BaJ u3BHMBatomeics 3meeit. IloctpoeHue 3To# KpuBOH
HAaYyHHAETCS C TPYNIBI U3 CEMH MPaBHUIbHBIX IIECTHYTOJIbHUKOB
(puc. 23). VIx BoceMb BeplIMH COEIUHEHBI CEpOH JIOMAHOH,
COCTaBJICHHOM M3 CEMH pAaBHBIX MPSMOJIMHEHHBIX OTPE3KOB.
Takas cepast TMHUS €CTh HE 4TO MHOE, KaK M3BHBAIOIIAACS 3Mes
1-ro mopsaka. Vi3BuBaromascs 3Mesi 2-ro Mopsiaka u3oopaxeHa
Ha pHUC. 23 XupHOii YepHOH uHNed. OHA moJryyaercs MpHu 3aMeHe
KaXJ0T0 3BEHA CEpOif JIOMaHO# YMEHBbIIICHHOU Komnuel 3meu 1-ro
nopsiaka. J{IMHa KaXXAOro CErMEHTa HM3BHBAIOLICHCS 3MEH 2-TO

nopsiAka COCTaBJACT 1 / ﬁ JUIMHBL CEPOTrO CErMEHTa, Ta XK€

Puc. 23

«Mi3BuBaromascs 3mMes» Yuibsima Iocnepa nepBoro (cepble JIMHHM)
U BTOPOTO (4EPHBIC JIMHUH) MOPAAKOB.
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IPOTMOPIMS COXPAHAETCA U HA MOCIEAYIOIUX CTaIusiX MOCTpoe-
HUSI KPHUBOH.

IIpomomkasi pekyppeHTHYIO POLEAYPY, MBI TI0JIy4aeM HU3BH-
BarolMecss 3MeH Bce Oozee Bbicokoro mopsiaka. Ha puc. 24
IOKa3aHbl ABE H3BHMBAIOMIMECS 3MeH 3-T0 M 4-ro MOPSAKOB,
IIOCTPOCHHBIE C MOMOIIBIO KoMmmbioTepa. Jlens IUIOCKOCTbh Ha
YepHBIE U OeJIble YaCTH C rpaHUIICH, IPOXOAAIICH Yepe3 BEPIIHHbI
3MeH, Mbl YBHIMM, YTO M3BHBAIOLIAsiCA 3Mes pa3buBaeT mioc-
KOCTb Ha JB€ BEChbMa H3BIJIMCTHIC YaCTH, MMEIOIIUE MOYTH, HO He
COBCEM OJIMHAKOBYIO (opMy.

KpuBas, cinyxamas mnpeneioM JIOMaHbIX (M3BHUBAOILMXCS
3Mell Bce OoJiee BBICOKOTO [OPSAIKA), MPOXOJUT Yepe3 KaxIyro
TOYKy 00JIacTH, B KOTOpO# OHAa MOCTPOEHa, MO KpaiiHe# Mepe
OOMH pa3 MOJHOCTBIO 3aIOJIHAA 3Ty objacTh. V3BuBaromascs
3Mes B IIpefielie uMeeT OeckoHeYHyIo IIUHY U HeauddepeHmpye-
ma. Ilogo6Ho mpsiMoif, oHa caMonmoJo6Ha B TOM CMBICKE, YTO
€CJIM YBEJIMYUTh JIOOOH Y4aCTOK HpSIMOM, TO OH OyIeT BBITJIf-
IIeTh TaK XXe, Kak U Bcs mpsaMasi. Mizpuaroiuecs 3med o61agarort
TaKHM XK€ CBOHCTBOM.

Kak coBpeMeHHbIE MAaTEMATHKH, 3HAIOMIME O CYIIECTBOBAHUH
BCEX 3THX «CyMacIIEeJIIHX» KPHBBIX, ONPEAENAIOT, YTO TAKOE
kpuBasi? MOHCTpHI BBIILIA Ha CIeHY HAaCTOJIBKO IUIOTHOHM TOJI-
MOM, YTO HHA OJHO W3 ONpeleJieHHii HE OXBAThIBAET BCEX OOBEK-
TOB, KOTOpBIE OOBIYHO HA3BIBAIOT KpUBBIMH. TomoJor onpenesns-
€T KPHUBYIO KaK MHOXECTBO TOYEK, KOTOPOE KOMIAKTHO, CBSI3HO
u o0pa3yer oaHOMEpPHBINH KOHTUHYYM. Ho mans toro 4tobbI 3TO
OIpe/ieSieHHe CTaJIo 10 KOHIIA SICHO YUTATeNsIM, oHanooucs bl
JIOBOJIbHO JUIMHHBIH 3KCKYpC B T€OPETHKO-MHOXECTBEHHYIO TO-
noJyioruto. OnpeneseHHe TOMOJIOra 0XBaTEIBAET «XOPOIIIHME» KPH-
Bble —rpadukn guddepeHnupyeMpix GyHKIHN, HO HE PacHpOCT-
paHsieTcss Ha BCe paccMOTpeHHble HamHu HeauddepeHmpyemble
MOHCTphI. «Pa3ymeercs, Mbl He pacmonaraeM (pu3M4ecKMMH Npu-
MepaMH KpHUBBIX THIA H3BUBAIOIIMXCH 3Mel,—mucan dumun
Moppucon.— Ilpupona He 3HaeT GeckOHeYHOCTEH, qaxe B MOJie-
KYJSIDHBIX CTOJIKHOBeHHMsiX. Ha ypoBHe HeckoJBKHX aHICTpEeMOB
npoucxonut obpezaHue. TeM He MeHee CIOPIIPH3OB XBaTaeT».
INon cropnpusamu MOpPPUCOH UMEET B BUAY T€ BCTPEYAIOLIUECS
B IIPUPO/IE CIIy4aiHBbIE CTPYKTYPBI, KOTOPBIE IIPH MOCIEI0BATEb-
HBIX YBEJIM4YEHHSX OOHApYyXHMBAaIOT CBOMCTBO CTATHCTHYECKOTO
camomnono6us. IlpuBeneHHOE Bl 3aMeyaHHe 3aMMCTBOBAHO U3
peuensun Moppucona [3, 6%] Ha 3amevaTenbHyio kHUry benya



56 Masa 3

Puc. 24

«3BuBaronascs 3Mes» TPETbero (BBEPXY) M YETBEPTOro (BHHU3Y) TO-
PSIKOB.
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MannensbpoTa «PpakrtanbHpie 00beKTH: popMa, ciaydail u pas-
MepHocTI» [3, 2].

MasngensbpoTt — ppaHIly3CKHii MAaTEMATHK MOJIBCKOTO MPOHC-
xoxnenus (poauwiics B Bapmage B 1924 r.), paboTtaromnuii HbiHE
B KayectBe corpyanuka ¢pupmel UBM B HccrmemosarteibckoM
nenTpe MMeHu ToMaca Ix. Vorcona B Mopkrays-Xaiirce, mrat
Heto-Vopk. Mono6uo CTanucnaBy YiamMy M MHOTHM JApYrHMM
BBIJAIOILMCS TIOJILCKHM MaTeMaTukaMm, ManIexs6poT ¢ ycre-
XoM paboTan U B YHCTOM, M B MPHUKJIATHON MaTeMaTHKeE, IJIaB-
HbIM 00pa3oM B obsactu ¢u3uku U 3KOHOMHKH. Ero y4ymrens,
¢dpannysckuit Mmatematuk Ilons-Ilsep JleBn, 6BL1 HEpBEIM, KTO
HOpeaIIPUHSII CHCTEMAaTHYeCKOE MCCIIeTOBAHHUE CTATUCTHYECKH Ca-
MOMOAOOHBIX KPUBBIX, HO B TO BpeMsl OOJBIINHCTBO MaTeMaTH-
KOB PacCMaTPHBAIH MX KaK OeCIOJIe3HbIE NPUYY/JIUBBIC KYPbe3bl,
U TOJNBKO MaHaensOpoT MOHSJ, YTO CaMOMOOOOHBIE OOBEKTHI
SIBJISIFOTCS OCHOBHBIM HMHCTPYMEHTOM [UISl aHAJIM3a MHOXECTBA
CaMBIX PA3IMYHBIX (QU3MYECKUX SBIICHHMH.

B knuic Mannpensb6pora mpHBeIeHO MHOXECTBO KapTHHOK-
«mopTpeToB» PpakTaNbHBIX SBICHUR. Bo3bMeM xoTs O Gepero-
Bble JIMHHUU. VX M3pe3aHHOCTh HOCHT HEPETYJISIPHBIH XapaKTep:
OeperoBble JMHHUH CTATHCTHYECKH caMomono6Hbl. C BBICOTHI
OeperoBasi JHHWS BBILJIAOMT TakK ke, kak BOim3u. I'oBOopUTH
0 «IiHHEe» OeperoBoil JMHUM OECCMBICICHHO, TaK KaK BCe 3aBHU-
cUT 0T ToyHocTU u3MepeHus. Kak rosoput Moppucon: «imHa
OeperoBoil JIMHWHM Ha KapTaX, BHIIOJIHEHHBIX B Pa3JIHYHBIX
MacmTabax, TONYMHSCTCS CTEMEHHOMY 3aKOHY TaK e, Kak
W UW3BMBAIOIIAsiCA 3Mes, B IIUPOKOM OHANA30HE—OT COTeH
KHJIOMETPOB O METPOB, IAe IMpekpainaercs reorpabus u
HA4YMHAIOTCS MEJKHUE KAMEIIKH».

HpyruMm npumepoM ¢bpakTaabHOro oO0beKTa MOXKET CIYXHUTh
noBepxHocTh JIyHel. BcmomHHTE TO yauBIEHHME, KOTOPOE BBHI
UCHBITANN TIpY BUAE mepBoIX GoTorpaduii moBepXHOCTH HAILIETO
€CTECTBEHHOTO CIIyTHHMKA, CHATHIX CO CIIyTHHKA HAa OKOJIOJYHHOH
opbute: M3pBITas OCHMHAMH KpaTepoB M BHAOMH IMOBEPXHOCTH
JlyHbI BBITTISIAENA NpaKTHYECKH TAaKOH XK€, KAKOM MBI BHOHM e
B TeJieckollbl ¢ 3emin. ToXbKO pa3Mepsl KpaTepoB OBLIH APYrU-
mu. C TakuM ke CTATHCTHYECKAM CaMOTOA0OHEM MBI CTaJIKHBA-
€MCsl, pa3rsabIBas HOBEPXHOCTh HEKOTOPBIX COPTOB CBHIPA, POC-
CBIIIb 3Be3[] Ha HeOOCBOAE, KOPY IepPEBbEB, KOHTYPHI TOp, U3yyas
atMocepHy1o TypOyJICHTHOCTD, IIyM B ayAUTOPHH U OECHHCIICH-
Hble ApYyrue SIBJICHUS OpUPObl. TpaeKTOpPUM B3BEIHCHHBIX 4ac-
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THII, COBEpHIAIOIMIMX OpOYHOBCKOE IBUXKEHUE, NPUOIIKECHHO
MOXHO CYHMTATh CTATHCTHYECKH CaMOMOAOOHOM KpUBOW, MMEIO-
wei (B npexaesie) OeCKOHEYHYIO OIUHY M HUrae He auddepeHim-
pyeMoii.

Ho Bepremcs k u3BuBaroieiics 3Mee. Eciu Mbl mombiTaeMcst
BBIYUCIIUTh €€ INEPUMETP, TO CTOJIKHEMCS C YIUBHTEJIbHBIM
MapaoKCOM: MEPUMETP MOXHO IOCTPOHUTH C MOMOIIBIO PEKyp-
PEHTHOM Npoueaypel, ropa3ao 6oJiee mMpocToi, YeM mpoleaypa,
HCTonb3yeMas i IIOCTPOCHMS caMoil u3BMBatoeiica 3Men. Ha
pHC. 25 moka3aHo, Kak AeHCTBYET Takas mpoieaypa. Mbl HauMHa-
€M C MPaBWIBHOIO IIECTUYIOJIbHUKA U 3aMeHseM KaXIylo ero
CTOPOHY 3ur3aroo6pa3Hoil (4epHOH) JMHHMEH M3 TpeX paBHBIX

3BeHBEB. J[nMHA KaXJ0ro 3B€Ha COCTAaBAAET 1/, 7 OT AJIMHBI
CTOPOHBI HCXOQHOTO IIECTUYrOJbHUKA. B pe3ynbTate MBI MOJy-
4aeM HEBBITYKJIH 18-yrospauk. Tak kak 3urzaroobpasHas Jiu-
HUS 3aXBaTBIBAET POBHO CTOJIBKO € HOBOM TEPPHTOPHUH, CKOJIb-
KO YCTymaeT CTapoi, miolnaab 18-yrojbHHKa paBHA ILIOLLAIA
HCXOMHOrO LIeCTHYToJibHUKA. [IoBTOPAS MOCTpOeHHE Ha KaXIOH
U3 CTOpOH 18-yronbHuka, mojiyyaeM 54-yronbHuk U T. 4. IIpen-
cTaBuM cebe, 4TO, MpUMEHSS poLeaypy 6€CKOHEYHO MHOI'O pas,
MBI JOCTHUIJIM Ipenena. Ha kaxaom 3tame YUCIO CTOPOH yTpau-
BaeTCH, HO IUIOIIAAb OCTaeTCs HEM3MEHHOW. B npenesie mioiaap,
3aIoJIHEHHAs U3BUBAIOLIEHCS 3Meell, B TOYHOCTH paBHA TUIOIIAAN
HCXOIHOIO IIECTHYIOJIbHUKA.

Bcs o6nacth obnamaeT yaquBUTEIbHBIM CBORCTBOM: €€ MOXHO
pa3pe3aTh, Kak IOKa3aHO Ha puc. 26, Ha ceMb momobJacTei,

Puc. 25

INTocTpoeHue rpaHMIIbI M3BHBAIOLLCHCS 3MEH.
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Puc. 26

l"[apaz(oxc M3BUBAIOLLEHCS 3MEH.

KaXIas U3 KOTOPbIX SBJISETCS YMEHBbIIEHHON Kommed Bceit 06-
JIACTH.

A Temepb Mbl BIUIOTHYIO IMOOXOOMM K mapamgokcy. Uemy
PaBHO OTHOIUCHME IUIOLIAAM MNOAOOJACTH K IUIOIIAAM BCe
obnactu? ScHo, yto 1/7, Tak Kak ceMb OJHHAKOBBIX Momobac-
TeH COCTaBJIAIOT OJHY 60JibIIyI0 00acTh. Ho momoiaeM k olieH-
K€ OTHOIIEHHUs IUIolaned ¢ ApYroil CTOPOHbBI, MAMATYS O TOM,
YTO IUIOIIAAM MOZOOHBIX (GUryp OTHOCATCS KaK KBAaaApaTbl HX
COOTBETCTBYIOLMX JIMHEHHBIX pa3MepoB. HapyXXHbili mepumeTp
00JIACTH COCTOMT M3 IIECTH CErMEHTOB. TAKUX, KAK CErMEHT OT
TOYKH A AO TOYKHM B, mIMHA KOTOPOro paBHA MOJIOBHUHE IJIMHBI
3aMKHYTOH rpaHunbl nogo6nactu. Ytobsl rpaHUNa moa00IacTy
cTaja KOHI'pyeHTHa rpaHHIeE Bceil o0JiacTH, ee Hy)XXHO pa3ayThb
B 3 pa3a. Ho koyib ckOopo 3TO Tak, OTHOIIEHHE IUTOLIAXEH
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momobnacTy W objacTH JoMkHO ObITh paBHO (1/3)% =
=1/9. Takum o006pa3oM, MBI «IOKa3aJdW», 4YTO OTHOIICHHE
mwiomaned pasgo u 1/7, m 1/9. B mmcbMe, M3 KOTOpOro
s BIEpPBBIC Y3HAJ 00 3TOM mapanokce, ['ocmep Bompomain: «Voss
ist los?» 1,

Perienne mapagokca 3aKJito4eHO B 0C0O0M, MPOTHBOpeYallieM
UHTYMTHBHBIM TIPEICTABJICHUAM XapaKTepe TNaTOJIOTHYSCKOM
rpauuilpl. OTHOCHTENHHO IUIOMIAIH OXBATHIBAEMOW €10 YACTH
IUIOCKOCTH HET HHKAKOH HEsICHOCTH: ILIOLIAAL BCed oOJacTu
IeHCTBUTEILHO B CEMb pa3 OoJiblie IIomagy modo# momobrac-
. OTHOCHTE/IbHO CAaMOM I'PaHUIlBI TAKXXKe HET HUKAKOM Heolpe-
IIEJICHHOCTH: OHA 6bl24A0UM HECKOJBKO PACILIBIBYATOMH, HO TEM
HE MeHee IMpeacTaBisiecT coOol TOYHO OMpeleieHHOe OecKo-
HEYHOE€ MHOXKECTBO To4ek. BmecTte ¢ T1eM rpanmna obramaer
OOHUM CBOMCTLOM, CHJIBHO TNPOTHBOPEYALAM HWHTYHTHBHBIM
npeacTaBjieHusM. Bo ckojbko pa3 cienyer pasgyTh IpaHHUILY
OJTHO#M M3 ceMH moaobnactel, 4TOObI OHA CTana KOHIPYEHTHOH
C BHeWIHEW rpaHuned Bced o6mactu? Ham kaxercs, 4YTO
B 3 pa3a, HO B JCHCTBHTEILHOCTU B \ﬁ = 2.645... pas.
PazymeeTcs, BOCpON3BECTH I'PAHUILY HA KHIDKHOMN WILTIOCTpAIIUA
HEBO3MOXHO, TaK KaK B MpeleJie ee CI0XKHOCTh OeckoneuHa. Mbl
MOJKEM HaleyaTaTh JIMIIb HECKOJILKO IEPBBIX 3TANOB HMOCTPOE-
HUS TPaHMLBI, a 3aTeM Tumorpadgckas Kpacka HayMHAaeT CMa-
3BIBATh MEJIKHE [ICTaJIH.

Bo3Hukaer riiy0okuii BONMpOC: KaKylo pa3MepHOCTH CleAyeT
NpUNKCATHL rpanulie u3BuBaromeiicsa 3mMen? Kak u rpasumna cHe-
xunkn ¢oH Koxa, rpaHulia M3BHBAroLICHCS 3MEH JIGKHT B He-
OOBIYHOM, HECKOJIBKO TAUHCTBEHHON «HMYEHHOM MOJOCE» MEXIY
pa3MepHocTbio | u pasmepHoctsio 2. B 1919 r. Hemeukwid
tomonor ®enukc Xaycmopd pemnn npobiieMy pa3sMEpPHOCTH
TaKUX KPHUBBIX, INPUIHCAB UM IOpOOHBIE, WM, €CITH CIelI0BaTh
TepMmuHOJiorHH MaHzens6poTa, @paxmaivhblie pPa3MEPHOCTH.
Tepmun ¢paxman 6b11 BBeneH Mannenbbporom B 1975 . OH
MPOU3BEJI €ro OT JATHHCKOIO Iiiaroia frangere—JxoMaTth W IpH-
naratenbHOro fractus—apo6Bbiii. TepMuH oTpaxaeTr U3JIOMaH-
HBI, (parMeHTHPOBAHHBIN XapakTep (pakTaNbHBIX OOBEKTOB
M HaBOAMT HA MBICIIb O APOOHBIX YHCIAX, CIYXAIUX KOJHYECT-

1 Tocnep o6bIrpiBaeT 31€Ch CO3BYYHE (DaMUITMH UIBECTHOTO HCCIIE-
noBaTens ppakTanbHbiX 00beKTOB Pocca ¢ BONPOCUTEIBHBIM MECTOHME-
HHeM «Bacy: Was ist los? (veM.) B uem neno? IMpuy. nepes.
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BEHHOM Mepol Herjaakoctu (pakranos. Pa3smeprHocts Xayc-
nopda, win ¢pakTaipHyl0O pPa3MEpHOCTb, HE ClieAyeT MmyTaTh
C pa3MEepHOCTBIO NPOCTPAaHCTB Xaycaopdha — TONONOTHYECKUX
CTPYKTYp, B KOTOpBHIE, K CYacThlO, HaM HET HEOOXOAUMOCTH
BaBaThCs NMOJApOOHEE.

CemeiicTBO €BKIMIOBBIX pa3MmepHoctedt 0, 1, 2, 3, 4,
HWHOIJ]a Ha3bIBAlOT TOMOJOTHYECKUMH Pa3MEPHOCTIMH, TaK Kak
MPOCTPAaHCTBA C DPA3JIMYHBIMHM €BKJIIMOOBHIMH pa3MEpHOCTSIMH
TOIOJIOTMYECKU PA3JIMYHBL, T. €. OHO TAKO€ NPOCTPAHCTBO HEJIb-
351 IEPEBECTH B APYTOe HEMPEPHIBHOM Tomojioru4yeckoii aepopma-
muedt. Toyka MMeeT Tomoyiormyeckyro pazmepHocTs 0. Itaakue,
«XOpollMe» KPUBBIE —IIPSIMBIE, OKPY>XHOCTH, HapaboJisl U T. 1.—
HMMEIOT €BKIMAOBY pa3MmepHocTh 1. IToBepxHOCTH MMeEIOT pas-
MEpHOCTH 2, 0ObeMHEBIE TeJIa — Pa3MEPHOCTh 3 U rumepresia—06o-
Jiee BBICOKME Pa3MEpPHOCTH.

UToOBl MOHATH, KaK BBIMHUCIAIOTCS (paKTalIbHBIE pa3Mep-
HOCTH, PACCMOTPHUM CHayana oTpe3ok mpsimoi. Ecnu yBennuurts
€ro B X pa3, TO YBEJIMYCHHBIA OTPE30K MOXHO pa3pe3aTh Ha
¥ KOIHMH MCXOAHOTO OTpe3Ka. Pa3zMepHOCTH OoTpe3ka NmpsMOM —
3TO MOKa3aTesib CTENCHU YHUCia X, paBHbIH yucy y. s orpeska
X =y, TaK Kak, yJABOMB OTPE30K, MBI IOJy4aeM HBE KOIHMH
HCXOJHOTO OTpe3Ka, YTpoUB—TpU konmu u T.n. [lepeBomuoit
ko3¢ dunueHT MoxHo 3amucats B BUae log 2/log2 = 1.

VBennyuM KBagpaT, YABOMB €ro CTOPOHY. Y BeJIHMYeHHBIN
KBaJpaT MOXHO pa3pe3aTh Ha YETHIpe KOMUU UCXOHOIO KBaJpa-
Ta. Eciiu yTpouTh CTOPOHY KBazpaTta, TO YBeIMYCHHBIH KBagpaT
MOXHO pa3pe3aTh Ha NeBATh komui. B obmem ciydae, yBenu-
YyuBas JIMHEWHBIA pa3Mep IUTIOCKON ¢Urypsl B X pa3, Mbl TeM
CaMbIM yBEJMYMBAEM ee IUoMaab B x° pa3. ClienoBaTenbHO,
pa3MepHOCTB KBagpaTa paBHa log 4/log 2 = 2. Ecym pebpo kyba
YBEJIMYUTH B IBA pa3a, TO yBEJIWYEHHBIH KyO MOXHO pa3pe3aTh
Ha BOCEMb KOmMH HMcxomHoro kyba. PazmepHocTh kyba paBHa
log 8/log 2 = 3. AHaNOruYHLIM 0OPA30M MOXHO MOJIyYUTh pa3-
MEPHOCTH THIIEPKYOOB B BBICIITX TOHOJIOTHYECKUX (€BKJIMOBBIX)
MPOCTPAHCTBAX.

Ipumenum ToT %)e moaxond k cHexunke ¢oH Koxa. Veemn-
YuBas JIMHEHHBIE pa3Mepsl KaKoW-HUOYAL €e YacTH B TPH Dasa,
MBI [IOJIy4aeM 4YeThIpe KOIMM MCXOMHOM cHexuHKH. Ha kaxkmom
JTane MOCTPOCHHUs JUIMHA INTPHXOBOW JIMHUHM POBHO B 4/3 pa3sa
MpEeBHIIAECT [UIMHY CIUTOIIHOM JIMHMM Ha MpedbIAyIleM IJTare,
XOTS Kbl MPSAMOJIMHEMHBIA OTPE30K MO JJIMHE COCTAaBISET
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KBanpatHbie cHexunkun BeHya Mannens6pora nepBbix Tpex MOPAAKOB.

1/3 nnuabI OTpe3ka mpeablaymiero ramna. CiefoBaTeNbHO, 1pe-
JENBbHON KPUBOH pa3yMHO CONOCTaBUTH Pa3MepPHOCTh Xaycaop-
¢a D, unm PpakTanbHyo pa3MepHOCTh, paBHyIo log 4/log3 =
= 1,261859... . I'panuna wu3BuBaromieiics 3men ['ocmepa crpo-
HTCA C IMOMOIIbIO MOBTOPHON 3aMEHBI NPIMOJIMHEHHOIO OT-

pe3ka 3urzarooOpa3Hoii JIoMaHO#H, KOTOpas B 3/\/7 pa3
JUTMHHEE oTpe3ka. ®PpakTayibHas Pa3MEpHOCTh T'PAHHMILI paBHA
log 3/log \/7 = 1,12915....

To, 94TO 9TH YKCJIa HA3bIBAKOTCA PAIMEPHOCMAMU, B KAKOH-TO
Mepe CcrocoOHO BBOIUTH B 3a0iyxnaenue. [leno B TOM, 4TO 3TH
YHCJIa HE SIBJIAIOTCS €BKJIMIOBBIMH pa3MepHocTiMH. Mx nydie
paccMaTpUBaTh KaK MepBl CJIOXHOCTH, WIH, KaK OJHAXIbI
Ha3BaJI UX MaHOenbOpoT, Kak «CTeneHu u3BUIUCTOCTHY. CloX-
HOCTH I'paHMIbI U3BUBalOLIEHCs 3Men ["ocrepa HEMHOTO MeHbILE,
4eM CJIOXHOCTh cHexuHkd ¢oH Koxa. Ha puc. 27, 3auMcTBO-
BaHHOM U3 kHUTH Mangensbpora [3, 3], BB BHAUTE pa3HO-
BHIHOCTh CHEXHHKH, KOTOpasi MOJY4aeTcss NpH MHOrOKpaTHOM
3aMEHE YEThIpEX EAUHUYHBIX OTPE3KOB BOCEMBIO €AWHHYHBIMH
OTpe3KaMH. JTa «KBaJpaTHas» CHEXHHKA MMEET CJIOXKHOCTh
log 8/log4 = 1,5. CnenoBatensHo, ee ¢QpakTanbHas pa3mep-
HOCTb HECKOJILKO OoJibiie HpaKkTaibHON pa3MEPHOCTH I'DAaHMIIBI
u3BuBarouteiicss 3Meu [ocnepa. IlockosbKy Ha KaXxaoM JTalie
IOCTPOEHUs FPaHHUIA 3aXBATHLIBAET POBHO TAKYIO Xe ILIOLIAlb,
KOTOPYIO OTCEKaeT OT (UTyphl, HOCTPOECHHOW Ha NpedblayilieM
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JTane, NpeAcHbHAs KpUBas OrpaHHYABAET TAKylO Xe IUIOMIAJlb,
KaKylo 3aHUMaeT UCXOMHBINA KBanpar.

®paxTaabHbIE Pa3MEPHOCTH MOXHO 3amucaTh € HOMOIIBIO
obmeii hopmynbr D = log n/log (1/r), rae n—4ucio camonono6-
HBIX YacTell, BOZHUKAIOIIUX IPU YBEJIUYCHUU JIMHEHHBIX pa3mMe-
pOB HCXOOHOM GUrypsl B r pa3, D—dpaxTanbHas pa3MepHOCTbD.
®pakTaibpHble KPUBHIC, OOHOMEpPHBIE B €BKJIHMIOBOM CMBICIE,
MOT'YT UMETh (ppaKTaIbHBIE PAa3MEPHOCTH OT 1 10 2, eciiu KpuBas
IwIockas, U OoJbIIe, eClnu KPUBasi UCKPHUBJIAECTCS U CKpYyYHBAeTCA
B E€BKJIMIOBBIX NPOCTPAHCTBAX 0o0Jjieeé BBHICOKMX pPa3MEpPHOCTEH.
Ecmu ¢paxTansHas KpMBas HOPOXOIUT uepe3 KaXAYH TOUKY
obyiacTd, 3aKIIOYEHHON BHYTpH €€ TpaHMIBbI Ha IUTOCKOCTH, KaK
W3BMBaromascs 3Mes (1 UMEI0 B BUAY caMy 3M€EIO, a He €€
TrpaHuIy) ¥ Apyrue kpusnle IleaHo, To B mpezeie ee €BKIMAOBA
pa3MEpPHOCTL U ee (pakTaibHas pa3MepHOCTh paBHbl 2. Ecim
(paxTaipHas KpHBas NPOXOAUT YePE3 KAXKAYIO TOUKY HEKOTOPOi
obnacTH MPOCTPaHCTBa, TO B IpeJiesie OHA JOCTUTaeT €BKIAMIO-
BOM M (pakTalibHOM pazMepHocTH 3. AHAJNOrU4HO, GpakTajbHas
HOBEPXHOCTh C EBKJMIOBOH DPA3MEpPHOCTbIO 2 MOMXET UMETh
¢pakTaIbHYIO Pa3MEPHOCTH, 3aKJIIOYEHHYIO MEXay 2 u 3, eciu
KpUBasi HPHHAJIE)KUT TPEXMEPHOMY IPOCTPAHCTBY, M BHILIE,
€CJIA KpHBas W3BUBAETCS B EBKJIMIOBBIX MPOCTPAHCTBAx OoJiee
BBLICOKOM pa3sMEpHOCTH, M aHAJIOTWYHBIC YTBEPXKJEHUS CIpaBel-
JIMBLI OTHOCHTENBHO (PaKTaJBLHBIX CTPYKTYp OoJiee BBICOKUX
TOTIOJIOTHYECKUX PAa3MEPHOCTEH.

MoXeT M CIOXHOCTh ()PAKTAJIOB OIECHUBATHCA YHCIIAMH,
KOTOpBIE MEHBIIE eIUHUIBI? MOXeT, XOTS CTPYKTYpPHI, O KOTO-
pHIX HOET pe4b, TOINOJIOTWYECKUM HE SKBHUBAJICHTHBI OTpE3KaM
npsaMbix. HampuMep, Bo3bMeM OTpe30K NpsMOH, yOaJiuM €ro
HEHTPaJLHYIO TPETh, 3aTEM YIaJIUM HEHTPAJIbHYIO TPETh KaXI0-
TO W3 [BYX OCTAaBIIUXCA NOJOTPE3KOB H MNPOIJOJDKUM 3TOT
mpolecc BbOpachiBaHUS cpelHel TpeTH 10 OECKOHEYHOCTH.
B pe3ysbTaTe MBI IOJIY4UM TO, 4TO MaHAEeNbOPOT NPEANOYUTAET
Ha3BLIBATh KAHMOPOECKOL Nblabio. B MaTeMaTu4ecKol JiMTepaType
Taxue MHOXECTBAa HPHHATO Ha3bIBaTh AUCKOHTHHyyMamu Kan-
TOpa, WIM KaHTOPDOBCKHMHM MHOXECTBaMH, B uecTb [‘eopra
KanTopa, xoTopsii BiiepBbic UccienoBan ux. Ilpumenss dpopmy-
ny Maugens6pota mis GpaxTanbHONR pa3sMEpHOCTH K KAHTOPOB-
CKOH NMBUIH, NOJIy4aeM YUCIIO0, 3akiatoueHHOoe Mexay O u 1. Toynoe
3Hayenue PpakTaIbHON pa3MEpHOCTH KaHTOPOBCKOH IBLIM paB-
HOo D =log2/log 3 = 0,6309... . Ipyrue npouenypsl BbIpe3aHHs
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4aCTH OTpe3Ka MPHUBOIAT K APYrMM (ppaKkTabHBIM pa3MepHOC-
TAM. MaHnensO6poT HaspBaeT HX noddpakmaiamu, 4YTOOBI
OTJIMYaTh OT (PAKTAIOB, pasMEpHOCTh KOTOPHIX Oojbile HX
€BKJIMJOBOM pPa3MEpPHOCTH.

B abOcTpakTHOM MHpe 4YHCTOH MaTeMaTHKu (pakTaibHbie
CTPYKTYpbl PAacCMOTPEHHOTO HaMM THIIa NPUHATO Ha3BIBaTh
ynopsoouennvimu pakmaisamu. Pazymeercs, B peabHOM MHUPE
HHKaKUX yIOpAA0YeHHBIX (pakTanos He cyiiecTByeT. beperoBrie
JIMHUH, AEPEeBbs, pekd, obJjlaka, MOJHWH, TPACKTOPHU YacTHI
B OpOYHOBCKOM HABIDKEHHM W TBICAYM IpYyrux ¢pakranomnonod-
HBIX SBJICHHH MOXHO paccMaTpuBaTh Kak HECOBEpIIEHHBIE
MOJIE)IM, KOTOPBIE B OINPENEICHHBIX MPENENIaX CBEPXY M CHHU3Y
SBJIOTCA (ppakTajlaMH B CTaTHCTHUYECKOM cMbiciie. CaMoro-
IoOHe WX HPOSBIAETCH B TOM, YTO OHH COXPAHAIOT CTATUCTH-
yeckoe nomobmue HezaBUCHMO OT Macmraba. ®pakTalkHbIE pas-
MEpHOCTH MpH pa3iNdHBIX MacmTabax morexaT YCpeIHSHUIO,
4, JUIS TOTO YTOOBI MPOBOIUTH TAKOE YCPETHEHHE, HEOOXOOUMO
HaKOMATH AOCTATOYHO OOIIMPHBINA 3a1ac IMIUPUIECKUX JAHHBIX.
Takue ¢paxTansl HAa3BIBAIOTCA CIy4aWHBIMH, WM CTATUCTUYEC-
kumu. Hanpumep, 6eperossie JJMHUM UMEIOT PpakTasibHbIE pa3-
MEPHOCTH, KOTOPBIE H3MEHSAIOTCS OT NOOEpexbs K MoOEpexbIo.
Kax moka3bpIBalOT MCCIIEQOBaHUS, 3TH Pa3MEPHOCTH 3AKIJIFOYCHBI
B mpexenax oT 1,15 go 1,25 (mocrmemgHee 4McioO XapakTepusyeT
CJIOXKHOCTb 3amagHoro nobepexss AHITIHY).

[ToBepxHOCTM TOp MOTYT CIYXHUTh BEJIMKOJICTHBIMU MOJE-
JIAMH CITy4adHbIX ¢(pakTaibHBIX MOBEpXHOCTEH. ManpennbpoT
H €ro COTPYJOHHKH, IJIaBHBIM oOpa3zom Puyapn @. Pocc u3
HWBM, 3a moclieaHue HECKOJIBKO JIET COCTABMIIM KOMIBIOTEPHBIE
IpOrpaMMBbl, PUCYIOIIHE UCKYCCTBEHHBIE TOpHBIE IEmH, oblaka
H HE CYLIECTBYIOIHE B MPUPOAC IUIAHETHI C BBIMBILLJICHHBIMHA
okeanamMu W KoHTHHeHTaMd. Ha ¢oTo 2 Bel BUaHUTE ONHY M3
HauboJiee MOpasuTENbHBIX KOMIBIOTEPHEIX koMmosuiuii Pocca:
HallOMUHAOI[as 3eMJI0, HE CYIIECTBYIONIAs B IPUPOJE ILIaHETa,
BOCXOJSINAsi HaJi CRBOMM €CTECTBEHHbIM (TaKkXke He CYIIECTBYIO-
IAM B MPHPOJE) CHYTHAKOM. KOMIBIOTEpHBIE MNPOrpaMMBl,
OCHOBAaHHBbIE HAa HUCHOJIb30BaHMU (paKTaNbHBIX (OPM, MO3BO-
JI0T M300paxaTh UCKycCTBEHHBIE OOsaka. Boccoznats nepeBss,
KOTOpbIe ObLIH OBl MOXOXM HAa HACTOMIIME, OKa3aJoch TPYyIHEE,
HO Maiikn Baprcim u ero xosuierd U3 TeEXHOJNIOrHYeCKOro
HHCTUTYTa J[XKOPJXHM HAYYIINCH «PUACOBATH» JIMCTHA IEPEBLEB
u nanopotuuka (cM. cratero Usapca Ilerepcona [3, 257). Dtu
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JOCTHXEHUS KOMIIBIOTEPHOU I'padMKd MOPOIUIIA LENYIO CEpUIO
CTpPaHHBIX MCKYCCTBEHHBIX JIaHAA(TOB Ha BOOOpaxxaeMbIX IUIa-
HETax B pa3JIMYHBIX Hay4HO-(paHTacTHUECKUX pUiIbMax, HaunHas
¢ «3Be3aHoro nepecesneHus II: rueB xaHa».

KaHTOpOBCKME MHOXECTBA MOXHO IIOCTPOUThL B JI0O0M
€BKJIMIOBOM IIPOCTPAHCTBE U MOJYYHTh MOPHCTYIO, Kak ryoxa,
«IbUIbY € (PpaKkTaJLHON pasMEPHOCTHIO, MEHBIICH, YeM pa3Mep-
HOCTb MPOCTpaHcTBa. MaHaens0poT notyymn ciyyaiinsie ¢pax-
TaJIbl KAHTOPOBCKO# NMBUIM B TPEXMEPHOM INPOCTPAHCTBE, KOTO-
pBle MOPa3UTENILHO HAIIOMUHAIOT paclpeneienne 3Be3s Bo Bcee-
JeHHo#. HMepapxus 3Be3IHBIX CKOIUICHWHA, CBEPXCKOIUIEHHH W
CKOILJICHHiA CBEPXCKOIUJIEHHMI HABOJUT Ha MBICIL O TOM, 4TO U BCA
Bcenennasi B To#M mwim mHON Mepe obnamaeT CTpyKTypo#, 6mus-
KOH K CTpYKType ciy4aiiHoro ¢pakrana.

JononHeHwne

XO0Ts 3Ta riasa 6bl1a 3HAYATAILHO PACIIMPEHA U JOMOJIHEHA
HOBBIMH [JTaHHBIMH IO CPaBHEHHIO C NEPBOHAYaIbHBIM BapuaH-
TOM, OnyOJIMKOBaHHBIM MHOM B xypHaJie «Scientific American»
B 1976 r., B Heil BCE Xe HENOCTA€T HEKOTOPHIX IOCIECIHUX
pe3yJbTaTOB.

Korpna B 1967 r. Mannens6poT ony6JIMKoBaj CBOIO MEPBYIO,
CTaBLIYIO KJIACCMYECKOM CTaThIO O (ppakTasax «Bewmka mu qivna
nobepexnss BpuraHnu?», OH, KOHEYHO, HE OXHAAJ, 4YTO €ro
pabora B HeoOBIYailHO KOPOTKHH CpPOK BBI3OBET IIOJIMHHBIN
MEPEBOPOT B MaTeMaTuke U ¢pu3uke. PpaKkTajbl CTAJIH HE TOJLKO
IpPeJMETOM HHTECHCUBHOIO HU3YY€HHS B TOIOJIOTHH, HO U HEOTh-
e€MJIEMOH 4acTbiO OOIIMX MOHSTHII HOBO#M oOnactu ¢uU3UKH,
ONpOKHUHYBIIEH MHOTHE TPAaJUIMOHHBIE MPEACTABIECHHS O CIy-
YaifHOCTH U CJIOXXKHOCTH U IOJIy4YMBILIEH Ha3BaHME TCOPHMH Xaoca.
Ob6nacTs 3Ta HacTONBKO OOIIMpHA U pa3BUBAaeTCs Tak OLICTPO,
YTO S OIPaHUYYCh JHMIIbL CCHUIKON HA NMEPBYIO OOLIEIOCTYIHYIO
xHHTY —6ectcesmiep [xeimca [nmelika «Xaoc. Kak co3maercs
HOBasi Hayka» [3, 7*].

HapucoBansas ['ieiikoM KapTHHA CTAHOBJICHUS HOBOU HAYKH
MO3BOJIMT BaM MO3HAKOMMTBHCA C CaMBIMHM BaXXHBIMH THIIAMU
($paxTaioB, CBI3aHHLIMH C TaK Ha3bIBAEMBIMU CHMIPAHHbLIMU QM-
mpaxkmopamu, M3AHbIMA pakTanaMu (Ha KOMIUIECKHOU IUIOC-
KOCTH), M3BECTHBIMH IIOJ Ha3BaHueM MHOxecTB JKionma, u
COBEPILICHHO HEBEPOSATHBIMH MHOXeCTBaMH Mauugeansoporta
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(M-MHOXecTBaMH), OTKpBITHIMH ManaensbpotoM B 1980 r.
MHoxecTBOo Mangens6pora ¢ INONHBIM OCHOBaHHEM ObIIO
Ha3BaHO CaMbIM 3araf04HbIM 0OBeKTOM B reoMeTpud. 1o Mepe
MIPOAOJIKEHHS HMCCIECNOBAHUM OINpeAeNeHHe ¢pakTana paciiu-
psAnock Bce OoJibmie, MOKa, HaKOHel, MannensOpoT He mpen-
JIOXXKUJI OTJIOKHTH TOYHOE OIpEAENICHHE OO TeX IOop, IOKa He
O6yner mocTUrHyTa nojHas AcHocTh. Hanmpumep, teneps Gomee He
TpebyeTcs, 4ToObI ynopsimo4yeHHbIE (pakTaibl COXpaHSIM Cca-
momnoao6ue Bo Bcex macmrabax. IlocTpoeHsl pasiudaHoro poga
Heaunetinble @dpakmaavt, Takue, kax abdunbbie (pakTanb,
obHapyxwuBarolmie MpH IOCIEIOBATENbLHbIX YBEIH4YECHWAX ad-
¢urHBle nedbopManuu. MuoxectBo Manzgeab6pora—cBOEro
poJa croBaphb JUiA BceX MHOXeCTB JKronua (A Jaxe He NBITaloch
00BACHUTD, umo 9TO 3HA4UT!) —HE caMonoao0HO (M-MHOXECTBO
obramaer caMonogoOHEM TONLKO B TOMOJIOTHYECKOM CMBICIE),
XOTs OHO ¥ COJAEPXKUT OeckOHEYHO MHOTO cBoUX Komuit. Kaxknsiit
OYEpEIHON ypOBEHL YBEJIMYCHUSI OTKPBHIBAET HEMpPEICKa3yeMbie
cropnpussl. bonee roma, paccMaTpuBas M-MHOXECTBO NOJ BCE
6onbIIM yBeTMYCHHUEM, UCCIIEAOBATENH JaXKe HE 3HAJH, CBSIZHO
74 9TO MHOXeCTBO. I1pu Kaxq0M yBenuYeHUH 0OHAPYXUBAIHCh
OTKPBITHIE M30JIMPOBAHHBIE «OCTPOBKM» M HacTHILI nbUtd. [1pu
MOCHERYIOIAX YBEJIMYCHUAX 3TH HECBA3HBIC YacTH COEAUHSIMCDH
C «MaTEepUKOMY», HO OTKPHIBAlMCh HOBBIE OCTPOBKM U HOBas
neUib. Hakowern, B 1982 r. ymanocs goxa3aTh, 4TO0 M-MHOXECTBO
B IIpejieJjie CBSI3HO, HO NMOTpebyeTcs He OJUH JECATOK JIET, MoKa
6yIyT OTKDBITHI €0 OCHOBHBIE CBOWCTBA.

B unTtepBnio xypHany «Omni» (uroHb 1986 r.) U3BEeCTHBIH
AHTMMKACKUI cHenuanucT no MaTteMatudeckod ¢usuxe Pomkep
INempoys cocnancs Ha MHoXecTBo MaHnensb6poTa B 060CHOBa-
HHUE CBOEro IUTAaTOHHUCTCKOTO NOAXOJa K MaTeMaTHKe:

«JdoBomuioch M BaM Koraa-HHOyOb BUOETh KAPTHHBI, HAPH-
COBaHHBbIC KOMITBIOTEPOM,— OOBEKTHI, H3BECTHBIE MO/ HA3BAaHHEM
MHOXxecTB MaHnznensOpora? BreuatiieHue Takoe, Kak Oyaro Bbl
OTIPABNIACTECh B MyTENIECTBHE B KAKOW-TO Hajekuid mMup. Ber
BKJIIOYAETE CBOE YyBCTBUTEJILHOE YCTPOUCTBO, BUAUTE HEBEPOST-
HO CIOXHYIO KOHQUIypauMi0 ¢ MHOXECTBOM BCEBO3MOXHBIX
eTajeidl W TBITaeTeCh TOHAThH, 4YTO 3TO Takoe. Bel Moxere
BOOOpA3NThL, 4YTO Tepel BaMH KaKOH-TO HEOOBLIKHOBEHHBIH
maamuadT UM, 6bITh MOXET, XKHUBOE CYLIECTBO, OOJIENIICHHOE CO
BCEX CTOPOH KPOXOTHBIMH JIETEHBIIAMH, OYE€Hb MOXOXUMH Ha
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MOPOJMBIIIEE MX CO3JaHHE, HO BCE XKe HECKOJIbKO OTIMYAIOILM-
MHCs OT Hero. BecbMma MCKycHas M BrievyaT/stomas xapTuHa!
M BCE xe, maxe riusaas Ha YpPaBHEHHS, HUXTO HE HMEN HH
MaJICHIIIETO MPEICTABJICHUS O TOM, YTO OHH MOTYT MOPOXIATh
CTPYKTYPH T4KOTO THMAa. A Bedb 3TH NaHmuadTs —He WIOLX
Ybero-TO Ppa3birpaBLIErOCs BOOOPAaXEHHS: BCE BUIAT OAHY U TY
XKe KapTHHY. BbI HCCenyeTe HeuTO ¢ MOMOILBIO KOMITBIOTEPA, HO
3TO HHWYEM He OTJIMYAeTCd OT MCCNEJOBAHUSA, TPOBOIUMOTO
C TIOMOLIBIO OOBIYHOM IKCIECPUMEHTATLHONR TEXHHKHY.

Ecnu Bel 4yBCTBYeTe cebOs BIOJIHE YBEPEHHO Ha KOMIUJIEKCHOH
IUIOCKOCTH U XOTENU OBl MCCIIEIOBATh C MOMOLIbIO KOMITBIOTEpA
HEMPOXOAMMBIEC JKYHIJIM M-MHOXECTB, TO BaM HEOOXOIHUMO
noanucaThbed Ha «Amygdala». D10 exeMeca4HbIN XypHA, meda-
TarOUNHA COOOIEHUs] O HOBBIX OTKPBHITHSX, CBI3aHHLIX ¢ M-MHO-
xecTBaMu, 3PEXTUBHBIX ANTOPUTMAX, UX UCCIIEIOBAHUAX C IO~
MOIIBIO KOMIIBIOTEPOB U 000 BCEM, YTO HMEET KaKoe-TO OTHO-
1eHle K M-MHOXECTBaM M NMOpa3HIo BooOpaxeHue peJakTopa.
Kcratu cka3zatp, pemaktrop u300pen maxe HOBYIO pa3HOBHI-
HOCTh HayYyHOM (aHTACTUKH, KOTOpas MOJyYHJia Ha3BaHUE
M-muoxectBeHHod H® u ocHOBaHAa Ha TakMX CHOXETaX, Kak
M-MHOXECTBA, HaceJAIOIIME TUMEPIPOCTPAHCTBO-BPEMs M Ha-
IEeJIEHHBIE MapaHOPMAJLHBIMA cHocoOHOCTAMH. OCHOBaTeleEM
¥ pEIaKTOpOM XypHana ssisgercd Ponno CunbBep. OH Ha3bIBaeT
cebsl «OHTOJIOTMYECKUM MHXEHEPOM, KOTOPHIH *uBeT B paboTaer
B ropax cesepHoro Hrbro-Mexuko». JluineHublH cooOmecTBa
paBHBIX cebe U moryobe3yMeBIINi OT OAKWHOYECTBA, OH, ILITA’ICh
XOTh Kak-TO 3allUTUThL cedsA, Havan wu3gaBaTb B 1986 T.
«Amygdala».

Kcratu ckaszath, «amygdala»y oO3Ha4aeT MO-JIaTBIHM «MMH-
Jane». DTO Ha3BaHuwe BeIOpaHO B 4ecth MamnpaennOporta, da-
MUJIMSL KOTOPOTO O3HA4aeT Ha HEMEIKOM S3BIKE U Ha HAMIL
«MHHIANBHBIA XJIEO».

«ODpakranphas reoMeTpus npupoas» Manaensbpora [3, 6],
HECOMHEHHO, IPHHAJIJIEXUT K YHCIy CAMbIX MPEKpacHbIX, paHTa-
3MHHBIX U YBJIEKATEJILHBIX KHUI' IO MaTEMAaTHKe, KOTOPLIE KOI' Na-
6o Obm omybnukoBaHbl, Ee TEKCT W WJUIOCTpAIMM, OT
KOTOPBIX 3aXBAaTHIBAET IyX, 3HAKOMST YUTATEN C TAKAMH IOpa-
3UTENILHBIMU MOHCTPaMH, KaK YepTOBa JIECTHHIIA, COCUCKH MuH-
KOBCKOro, BooOpaxkaeMble CHeXHMHKU ['ocmepa, xiactepsl bep-
HyJum, koBpel CepmuHckoro, ryoku Menrepa, mbiib Paty,
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Pa3NiMYHOTO POJA U3BUIIMCTHIE KPUBLIE, JPAKOHBI ¥ BCEBO3MOX-
Hbl€ BUIbI CBEpHYBILETOCS MOJIOKA U CHIPOB.

C 1978 r. Maupens6poT —npodeccop MaTeMaTuku Membc-
xoro yauBepcureta. B 1980 r. on 6n11 ynoctoen KosryMbuiickum
ynuBepcuteroM Menanu @. bepuapna «3a Beiaarolnmecs Hayd-
HBbIE 3aCIyru» —IPECTHXXHOW HArpajbl, MPUCYXKIAEMOH KaXible
nath et HamuonansHoit akanemueit Hayk CIIA. C tex mop oH
MOJIYHHMJI €IIe [IECTh Harpaj 3a 3aciyrd Nepel HAyKOH M ycren
HIECTh pa3 CTaThb NOYETHBIM [IOKTOpoM. HecoMmueHHo, 4To
B OyylieM ero OXUAaoT U Apyrue NOYCTHHIC 3BaHUS U HArpaabl.
OH ObUT NIPU3HAH CAMBIM Pa3HOCTOPOHHUM MAaTEMAaTUKOM IOCJE
Ixona ¢pon Heiimana u Hopbepra Bumepa.
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Opun cka3an: «Ilewata#, [Ixou».
Cka3zan apyroi: «IlocToi».
OnnH ckaszax: «Twr—3ranon».
«Hy Het !»—cka3an npyroi.

Jxon BaHbsAH. Anoaozus ceoeli KHuzu

CraBimid moutu nereHaoi mMarematuk u3 KemMOpumxckoro
yHUBepcuTeTa (HbIHE paboTaromuil B [IpHHCTOHCKOM YHHBEPCH-
tere) Ixon Xopron KoHysit uuTHpyeT puBeNeHHBIE B 3MATPa-
¢e crpoxu B XOHIE NpeAuciOoBHUA K cBoedl kuure «O duciax
u urpax» [4, 1*], wmu OYUT', kax Ha3bIBAIOT €€ CaM aBTOP H €ro
npy3esa. TpynHo mpeacTaBuTh cebe MaTeMaTWKa, KOTODHIA He
OLeHUN OBbI MO JOCTOMHCTBY 3Ty KHHUrY. B Hell cobpaHb! mioasl
MarteMaTuyeckoro TBopuecTBa KoHy?s: oHa riayboka mo co-
JIEPXKAHUIO, OTKPLIBAET HEMAJIO HOBBIX MOAXOHOB, OymopaKuT
BOOOpakeHHe, OpUrMHAIbHA, OJIMCTaeT BCEMHU KpackaMH, OCTpo-
YMHa U HCIOJIHEHA YACTO K3PPOJUIMAHCKOM UIpHI clOB. Marte-
MaTHKaM OT CHEHUAJIUCTOB MO MAaTEMaTHYECKOH JIOrMKE U Teo-
PUMH MHOXECTB JIO CAMBIX CKPOMHBIX JIFOOUTENEH NMOoHago0MIoCh
OBbI HE OJJHO OECATHIETHE, YTOOBI OTKPBITH 3aHOBO TO, MUMO YEro
Kony»il mpomen mubo yMBIIUIEHHO, JTUO60 MO 3a0BIBMABOCTH,
¥ UCCTIeN0BaTh HEOOLIYHBIE HOBBIE TEOPUU, MEPBLIM 1Al K OCBOe-
HHIO KOTOpbIX ObL1 caenan B OUMHTIe.

IIpuBoguMbIil 31€Ch Apyxeckuil mapx Ha KoHy?s MOXHO
610 Ob1 HasBaThb «Jlxkon Konysii (Poratwiif)». Beckoneuno
yOBIBaroIMe Mo pa3MepamM B3aUMHO 3aHeIUIAONIHeCs pora obpa-
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, TIOJIyYeHHbIH €ro COTPYIHUKAMH

Ioptper Oxona Konyss (Poratoro)

NP4 pacrieyaTke C KOMIIbIOTEpA.
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3YIOT B IIpeaesie TO, 9YTO TOMOJIOTH Ha3BIBAIOT «IHKOM» CTPYK-
Typoit. CTpykTypa Ha wiapxe Ha3plBaeTcs poratoit chepoit
Anekcanzmepa. XOTS OHa SKBHBAaJIEHTHAa OMHOCBI3HOH cepu-
4eCKOH MOBEpXHOCTH Ilapa, OrpaHUYMBAaEeMas €10 00JacTb He
onHocBsi3HA. [leTnio M3 ynmpyroi HHTH, OXBAaTHIBAIOLIYIO OCHO-
BaHHE pOra, HENB3S CHATH CO CTPYKTYPHI Jaxe 32 OEeCKOHEYHO
Oonpwoe yuciao 1maroB. (B deTbIpexporoit MexaHu4eckod ro-
JIOBOJIOMKE, moJiyuuBinedi Ha3Banue «CyMaciuenmias METIS»,
€CThb HEWJIOHOBasl NETJsI, KOTOPYIO, OMHAKO, MOMCHO CHATH.)

KoHnys10 npuHamiexuT u3obpeTeHHe KOMIIBLIOTEPHOW HUrpHI
«Ku3HB», KOTOpYIO S HMMeJ 4YeCTh MPEeAJIOXKHTh BHUMAHUIO
quTaTeNe B pelakKTUPYEMOM MHOM pasjene «MaTeMaTH4eCKHe
Urpei» xypuaja «Scientific American» B 1971 r. (cM. Tpu rjiaBsl
0 «Ku3uuw» B Moeit xuure [4, 2*]). TmarensHo BbIOpaB He-
CKOJIbKO IO CMEIIHOIO NMPOCTHIX mpasmia, KoHysi cospman kiie-
TOYHBIA aBTOMAT, oOnajaromuii HeoOwHaHO riTyOOKO# U pas-
HOOOpa3Hoi cTpykTypoll. Termeps OH Mpoaena HeYTO NoJobHOe
emie pa3. Mcmons3ys IpocTeiiiec 113 BO3MOXHBIX pa3IHyHi
(pa3bueHne Ha [Ba HEMEPECEKAIOLLH\CS \110XKECTBA) U AobaBnsis
HECKOJILKO MPOCTBIX MpaBWJI, Ompe,lc.iciinii 1 runore3, Konyai
MOCTPOWJ 6OraToe YUCIOBOE IOJIE U CBS3AHHYIO C HUM HE MEHee
0oratyio CTpyKTypy MIp IJIs OBYX HEpPCOH.

Hcrtopus toro, kak uucna KoHyss ObUIM co3naHbl B IOCIE-
JoBaTeNbHBIE «IHH TBOPEHUWS» HAaYMHAs C HYJIEBOro [Hs, pac-
cka3zana B HeOosbioi xuure [onanga Kuyra «CroppeajyibHble
qucna» [4, 6]. S mocBaTui e riaaBy «Hu4to» B Moeit xuure [4,
3*] u noaToMy He Oyny mepecka3biBaTh €€ CHOBA, a HAIIOMHIO
YUTATENI0, 4TO MOCTpoeHWe uyuceNll mo KoHy?r0 OCHOBaHO Ha
OIHOM TMpaBWJIE: €CJIM 3aJaHBl JIEBOE MHOXECTBO L W mpasoe
MHOXECTBO R M HU OJMH 3JIEMEHT MHOXECTBa L He paBeH U He
6omnbine moboro 3nemesTa MHOXecCTBa R, To Mexnay L u R cy-
wecTBYeT 4ucio {L| R} — «mpocreiiiuee 9ucio» (B CMbICE, Onpe-
nenenroM Konysem).

HayaB OykBajbHO C HH4YEro (MycTOrO MHOXECTBA) CliEBa
¥ ciipaBa,— { | }, MBI oJiy4aeM ompe/esieHde HyJis. Bee ocTaibaoe
MOJIy4aeTCsl METOOM BHEIPEHUS BHOBBL MOPOXIAEMBIX HYUCEN HA
ONIPEAESICHHOE MECTO B CTPOTO YMOPSAAOYCHHOM! «JIEBO-IIPaBON»
HOCJIEOBATENLHOCTH. Bripaxenue {0|0} umciIoM He sBiseTCH,
#Ho {0|} ¢ mycTHIM MHOXecTBOM cmpaBa ompenenser 1, {|0}
onpenensieT —1 u T. 1.

IMpomomxkas nmo wmHAykuuu, KoHy’#i cMor ompenenuTs Bce
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neJble YMCNA, BCE PAlMOHAJbHBIE YUCNIA, Bce TPaHC(OUHUTHBHIE
ypciaa KaHTopa, MHOXeCTBO GECKOHEYHBIX MaJIbIX (OOpATHBIX
gucnaM Kanrtopa, a He GECKOHEYHO MaJIbIX B CMBICIE OOBLIMHOTO
MaTeMaTHYECKOTO aHayu3a) U GecKOHEYHBIE KJIACCHI TAUHCTBEH-
HBIX YHCeJ, KOTOPbIX HUKTO TPEXJE HE BHUIBIBAJ, TAKHX, KaK

3 T
\/(D+1—6,

rae o (oMera)—nepBoe kapauHanbHOoe yuciao KaHTopa.

Hrpsl KoHyass1 mocTpoeHb! aHaJOTMYHBIM, HO 6oJiee 0OIMM
obpazoM. PyHHaMEHTANbHOE MPABUIO COCTOMT B CJICAYFOLIEM:
ecii L u R—mrobble 1Ba MHOXECTBA UIP, TO CYLIECTBYET Hrpa
{L|R}. Onuu urps! COOTBETCTBYIOT 4UCIIAM, APYr¥e He COOT-
BETCTBYIOT, HO BCE UI'PbI (IOJOGHO BCEM CHOPPEAJIHBIM YHCIIAM)
«onMparoTcs Ha HuuTo». «HamomHuM wmTaTemo ele pas,—
numeT KoHys#,-4TO, NMOCKOJIBKY B KOHEYHOM CYETE BCE YIIHU-
paeTcst B BOIIPOCHl 00 3JIeMEHTax MyCTOro MHOXECTBA, HU OJHO
M3 HAIUX MHOYKTUBHBIX IIOCTPOEHUH HE TpedyeT HHKAKOTO
«OCHOBAHUS.

B «urpe» mo cucreme Kony3s nBa urpoka-—Jlesbni (L)
u Ilpaswii (R)-mnoouepenno menaroT xonwl. (Jleewiit u Ilpa-
BBIif — HA3BaHMs UTPOKOB, Kak Oeybie U depHble, ApTyp u bepra,
HO HE cOoxepXaT HUKAKO# UHPOPMAIMU OTHOCHTEBHO TOTO, KTO
IenaeT MepBbli Xon W KTO BTOpoit.) Kaxnmas urpa HauumHaeTcs
C IEpBOM NO3MIKH, HIIM IEPBOr0O COCTOSHUS. B 3TOM cocTosiHMK
M B KaXIOM U3 MOCJEAYIOIIMX COCTOSHUH UIPOK pPAacHoJiaraer
OTpeACTICHHBIM BHIOOPOM, MM 3amacoM xo10B. Kax bt BIGOD
TIOJIHOCTBIO OIIpENeJIsIeT Clleyloliee COCTosIHME. B ctanmapTHo#
TApTHUH TEPBbIi U3 UTPOKOB, KTO HE MOXET clIejaTh XOd B CO-
OTBETCTBHHM CO BCEMHM MPAaBIJIAMH HIDHI, MPOUIPHIBAET. ITO
pasymHoe corjamesue. Konysit mumer: «Tak kak OOBIMHO MBI
cyuTaeM cebsi MPOUrpaBIIMMH, €CJIM HE MOXEM HAWTH XOPOIIUH
X0, HaM 3aBEIOMO CJIEIOBaJIO ObI NPU3HATH ceOsi MPOUIpaB-
IIMMH, €CJIM MBI HE MOXEM cHeslaTb HH omgHoro xoxal». B Ba-
pHAHTE UIPHl HA «MH3Ep», OOBIYHO ropas3io TPyAHee IOIIaro-
meMcsi aHajgu3y, TOT, KTO He MOXET CHeNaTh XOH, CYMTAeTCs
BbiMrpaBimuM. Kax ol urpe MoHO MOCTaBUTh B COOTBETCTBHE
rpa¢ B BUAE KOPHEBOTO JAEPEBA, BETBH KOTOPOTO O3HAYAIOT
BapUaHThl XOJOB, KOTOpble MOXeT BhIOMpaTh Mrpok. Ha ne-
peBbsix KoHy3st BeIOOpHI JIEBOro HAYT CHH3Y BBEPX U HAJICBO,
a BbIOOpH! IIpaBoro—cHU3y BBEPX U HAIIPaBO.
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Urpel MoryT OBITh «GeCIpUCTPACTHBIMU», KaK WIPa B HHAM.
OTo 03Ha4aeT, YTO TOT U3 UTPOKOB, 9bsi OYE€PENb XOOUTh, MOXET
caenaTh Jro00H X0, KOTOPBIH COrjacyeTcsi ¢ MpaBUJIaMM HIPBI.
Ecmm e urpa He 6ecnpucTpacTHas, KaK MAXMaTH (TAe KaXIbIid
M3 UTPOKOB MOXET AEJIaTh XOIbl TOJBKO CBOMMHE $urypamu), 1o
Konys# Ha3pIBaeT Takyro Wrpy NpHCTpacTHo#. B 3axuHyTyI0 UM
ceTh TOMaaaroT KaKk OrpOMHOE KOJMYECTBO W3BECTHBIX WIP—OT
UTPHI B HUM [0 IIIaXMAaT, TaKk U OECKOHEYHO MHOTO MIp, O KOTO-
pBIX HHUKTO HMKOTAa He cipixuBan. XoTs Teopus KoHyas npu-
MEHHMA K HUrpaM ¢ OecKOHEYHO OOJIBIIMM HYHCIIOM COCTOSIHHM,
WIM K UrpaM c OeCKOHEeYHO OONBIIMM YHUCJIOM BapHAHTOB BHI-
60pa, WM K urpaM ¢ 6ECKOHEYHO OOJIBIIMM YHCIOM COCTOSHMMA
¥ BapuaHTOB BeIOOpa, KoHyai#t paccMaTpuBaeT riaBHbIM oOpa-
30M WIPbI, KOTOpble 3aKaHYMBAIOTCS IOCJE KOHEUYHOro YHcia
xo0B. «JleBolit 1 [1paBbiil,— mosicasieT Konya#,— mroau, 3aHATHIE
H oOpeMEHEHHble  BBICOKOH  IOJIWTHYECKOH  OTBETCTBEH-
HOCTBIO».

Huszmwe ypoBHHM cBoedt Teopun KoHy3#d HILIIOCTpHpPYET Ha
puMepe MO3UIUN, 3aUMCTBOBAHHBIX W3 NPHUCTPACTHOM HIDHL,
OCHOBaHHO# Ha BBIKJIAAbIBAHWY KOCTel mgomuHO. S KpaTko
YIIOMHHAJ O Helt B ri1. 19 moeit kaurd [4, 4*] noa HazBaHMeM
Kpocckpem (Konys#i HasbiBaeT ee JlommHupuHrom). [ocka
MPEACTABJISCT COOOM IIaXMAaTHYIO IOCKY IPOU3BOJIBHBIX pas-
MepoB u (popMbl. Irpoku noodepenHo BHIKJIAAbIBaIOT HAa JOCKY
O ONHOM KOCTM [IOMHMHO TakK, 4TOOBI OHA MOKpHIBaja IBa
CMEXHBIX (T.e. MMCIOMHUX OOIIylo CTOPOHY) Mo, HO JleBbiit
IOJDKEH BBIKJIAABLIBATH CBOM KOCTH BepTHKaIbHO, a IIpaBblif
ropu3oHTaNbHO. [IepBBId W3 UTPOKOB, KTO HE CMOXET clenaTh
OYEPEqHON XOJI, CIMTAETCS IMPOUTPABIINM.

M3onupoBaHHbBIN yCcTOM KBAApaT HE MO3BOJISAET CAEIATh X0

]

HH OOHOMY M3 MIDOKOB. «XOIUTh HE pa3pelIacTCs» COOTBET-
CTBYET IIyCTOMY MHOXECTBY, IIO3TOMY 3TO# IpocCTeHIei u3 Bcex
urp B HoTauuu KoHy?s mpuCBOeHO 3Havenue {|} = 0—mpocreii-
1mee U3 Beex 4uced. Ha ee rpade-aepese, n300paxeHHOM crpaBa
OT KBaApaTa, €CTh TOJILKO OAHA KOPHEBas BepuluHa 63 BeTBeH.
ITockosibky HY OHA U3 CTOPOH HE MOXET CIeiaTh X04a, BTOpOH’
MIPOK HE3aBHCHMO OT TOro, SBJSIETCS JM OH JleBbIM WJIH
IIpaBeiM, BHIMIPBIBAcT. «S1 BEXJIMBO NPEAOCTABISIO BaM Cle-
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JIaTh NEPBBIX X0 B 3TOM urpe»,—mumer Konysii. [TockonabsKky BbI
HE MOXETE CIeNaTh XOIa, OH BBIMI'DHIBACT.
BepTukanbHas mojiocka U3 ABYX (WIM TpeXx) MoJielt He Naer

H ~

IIpaBoMy cnenaTh HM OOHOIO XOHa, HO MO3BOJisseT JleBomy
caenaTh OOUH XOH. DTOT Xox JIeBOro mpuMBOAUT K IMO3UIUH CO
3HavenreM 0, MOSTOMY TAKOH ITOJIOCKE COOTBETCTBYET 3HA4CHHE
{0]} = 1. D10 mpocTeiiiuas U3 BCeX MOJOKHUTENLHBIX UID, U €l
OTBevaeT MpocTeiilliee U3 MOJOXKHUTENBHBIX Yucen. [Tonoxurens-
Hpl€ WIPBl HE3aBUCHMO OT TOrO, KTO JejaeT NepBBld Xon,
BIMTpBIBacT JieBulil. I'pad-mepeBo, COOTBETCTBYIOIIMHA TaKoM
IIOJIOCKE, M300paxkeH Crpasa.

Il'opusoHTanpHas MOJIOCKA U3 NBYX (MM TPeEX) MOJei Mmo3Bo-

4 .

JIgeT caeynaTe oaMH Xonx IIpaBoMy, HO He maeT crmenaTh HM
omHoro xona Jlesomy. Takoil mojocke COOTBETCTBYET 3HAYCHUE
{0} = —1. Bro mpocreiiwas U3 BceX OTPUIATENLHBIX UIP, H €if
OTBEYAaeT NpPOCTeillee OTpHLAaTeabHOE yucio. OTpunaTeIbHble
MIPBI HE3aBHCHMO OT TOTO, KTO AEJIAeT NEPBLIi X0, BRIMIPhIBAET
ITpassiii.

BepTukasibHas IOJIOCKA M3 YEThIpEX (WIH ISITH) NOJIEH HMeeT

SN

3Ha4yenue 2. [TpaBblil HE MOXET cIeaaTh HU OJHOIO Xoaa. JIeBslH,
€CJIM X04eT, MOXeET 3aHATh OBAa CPEIHHUX MOJis, YTOOBI BBHIATH M3
HYJIEBOT'O COCTOSIHUSI, HO CBOUM (IYYIIIMM» XOJOM OH 3aHMMAeT
IBa MOJISi, MPUMBIKAIOMMX K BEPXHEMY HJIH HHXXHEMY KOHILY
NIOJIOCKH, TaK KaK TOTAd Y HEro OCTaeTcs BO3MOXXHOCTh CAENIATh
OMOJIHUTENbHBIH Xon. Ecnm Bcs maxmaTHas AOCKa COCTOMT
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TOJIbKO M3 TaKo#l IOJIOCKH, TO, pasymeeTcs, JI0OO#l Xox oOka-
3BIBAETCS BBIUTPBIIIHBIM, HO €CJIU MOJIOCKA NPEACTaBIsieT cOO0M
OoTAeNbHbIH (parmMeHT Gosiee OOIIMPHONW MOCKM WJIM OAHOH u3
MHOTHX TOCOK B «CEaHCE OJHOBPEMEHHOW MTDBI», WJIA B COCTaB-
HOM HMIpe, TO MOXET OKa3aThCsl BaXXHBIM ClIeJIaTh XO[I, KOTOPBIi
MAaKCHEMU3UPYET YHUCJIO HOTMOJIHUTENBHBIX XOJOB, OCTAIOLIMXCS
o1t urpoka. IToaTomy Ha rpade-aepeBe MOKa3aHa TOJBKO OMNTH-
MaJibHast crpaTerus uist Jlesoro. 3Havenue urpsl pasuo {1|0} =
= {1|} = 2. Topu30HTaNBHAS NOJOCKA U3 YETHIPEX MOJIEH HMEET
3HayeHue —2. Eciy Ha KakoM-TO (parmMeHTe IIaXMaTHOH TOCKH
XOJbI MOXET AEJIaTh TOJILKO OJYH MI'POK M NPAaBUJIA [TO3BOJISIOT
€My BBUIOXHTb n KOCTEH, HO He GOJIbllle, TO Takoi ¢parMeHT
HMeeT 3HAYCHUE + N, €CJIM 3TOT Urpok JIeBhlif, M —n, €CIM ITOT
urpok IIpassrii.

Cutyauys cTaHOBUTCS 60Jiee HHTEPECHOM, €CIM Ha KAKOM-TO
¢dparMeHTe JHOCKM XOIObl MOTYT nejaTh oba Wrpoka, Tak Kak
B 3TOM CJIy4a€ ONUH MIPOK MOXET OJIOKMPOBAaTL APYIOToO.
PaccMotpum cnenyromuit ¢parMeHT ITOCKH:

JleBBIit MOXET BBUIOXHTBH KOCTh JOMHHO TakK, YTO 3a0JIOKHpYyET
Jo60# xox IIpaBoro, ocTaBisisi TOMY HYJIEBYIO MHO3UIMIO U
obecrieunBas cebe BHIUTPBII. AHamornyHo IIpaBeiit MoxeT 6J10-
KHpOBaTh JIeBOro, MOCKOJIbKY €OMHCTBEHHBIH Xxon IlpaBoro
OCTaBJISIET MO3MIHUIO co 3HayeHueM 1. B HoTamum Konyas 3Hade-
HHe 3TOH mo3umuu BHITAOMT kak {0, — 1|1} ={0|1}, a aTo
BbIpaxkeHHe omnpenenseT 1/2. CremnoBaTelIbHO, NMO3HIUS OLCHU-
BaeTCs KakK moyixoaa B mojb3y Jlesoro. IToBopauyuBas L-obpas-
HBI ¢parMeHT Ha O6OK, MBI TNOJy4YaeM IO3UIMIO, KOTOpas
ouenuBaercs kak {—1]0,1} = {—1]0} = —1/2, uiu kax nosnxo-
na B nouas3y IIpasoro.

B Teopun KoHyss Bo3HHKAIOT M 0oJiee CIIOXHBIE IpOOH.
Hanpumep,

-
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umeeT 3HaveHne {1/2|1} = 3/4 xoma B moxnk3y JleBoro, Tak Kak
3/4—npocreiimee wmucno Mexay | 2 v | —3HaYEHHSAMH ONTH-
MasibHbIX BBIOOpOB s JleBoro u [1paBoro. B urpe, nonyuusiiei
Ha3BaHME MpPHCTpAcTHbIH XakeOym (OecnpUCTpacTHBIM BapHaHT
3TOHM WIrphl NMpUBEACH B Moeit kHure [4, 2*], o KOTOpoit 1 yxe
yIOMHHAN Bbllle, U OoJiee MOAPOOHO PAacCCMOTPEH B KHHUTE
Konyas [4, 1*]), KoHysif yka3bIBaeT MHO3UIMIO, B KOTOpPO#
JleBbIii MMeeT HPEUMYIIIECTBO B 5/64 xoma mepea CBOMM IIpoO-
THBHHUKOM !

3Ha4yeHUsT HEKOTODPBIX IO3MIMHA, BO3HHMKAIOIIMX B UIpe, BO-
obie He ABNAIOTCSA YUCIaMu. [1poCTEHIINM HNPUMEPOM MOXET
CIIYXHUTb CJeAyIomMi (pparMeHT NOCKH IIPH MTpe B KPOCCKPEM:

P N\

N Jleswiit, u IlpaBbiit MOTryT cieiaTh TOJBKO IO MEPBOMY
X0y, HO3TOMY TOT, KTO OTKPBIBAET MIDY, BBIMIPHIBAET HE3ABH-
CHMO OT TOTO, JleBnlii oH Uiy IlpaBblit. Tak kak Kaxablii HTPOK
MOXET INOHM3UTh 3HayeHue A0 0, 3HayeHHE NO3ULIUH PABHO
{0]0}. 3ro He uncno. KoHysi 0603Ha4aET €ro 3HAKOM * U Ha3bl-
BAaeT «3Be3moukoi». [IpyrumM mnpumepoM Moria Obl CIYyXHUThb
Ky4ka ¢Millek IpH MIPE B HHM, COCTOSINAas M3 OJHOW-€IWH-
CTBEHHOH ¢uIKu. DTO mpocTeiias «HeueTkas» urpa. Hevetkue
3HAYCHUS] COOTBETCTBYIOT IIOJIOXKEHMSM, B KOTOpPBIX JIt00OH U3
HMI'POKOB BBIMTDBIBACT, €CIM JAETAacT IEPBBIA XOI.

3HayeHHe COCTABHOH HMIPbI PaBHO IIPOCTO CyMMe€ 3HaueHMH
00pa3syromux € UIP-KOMIOHEHT. DTO YTBEPXKAECHHE OTHOCHTCS
M K 3HA4ECHHIO MO3UIMM B HEOKOHYECHHOH MapTHM, KOTOpas
MOJXET OBITH pa3fejieHa Ha Kakoe-TO MHOXeCTBO momeirp. Ha-
IpUMep, Ha pHUC. 28 noka3aHa MO3UIMS, BOSHUKAIOIMAs IIPU HUIpe
B KPOCCKpEM Ha CTaHAAPTHOH INaxMaTHOH JOCKe. YKa3aHBI
3Ha4YeHUsI OTHAEIbHBIX ¢parMeHTOB aocku. [lo3mmus kaxercs
BIIOJIHE yPaBHOBEIICHHOW, HO CyMMa 3Ha4yeHHH (parMeHTOB
paBHa 1'/,. DTo o3HauaeT, 4To JIEBbI UMEET MPEUMYILECTBO B
OIMH M OJOHY 4¥eTBEpTh Xona mepen IIpaBeiM H, clieqoBaTeIBHO,
BBINTPBIBAET HE3ABUCHMO OT TOTO, KTO JEJAET CIEAYIOILHH XOUI.
IlpuiiTh K TakoMy BBIBOAY Ha OCHOBE IMOCTPOCHHsI IOJHOTO
nepeBa Hrpel Obuio Obl TpymHo, a mo Tteopuun Konyass oH
MoJIy4aeTcst ObICTPO M aBTOMATHYECKH.
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Puc. 28

[Mo3uuMs MpH Urpe B KPOCCKPEM, NMPH KOTOPO# BBIUTPHIBAIOT JIEBHLIE.

Hrpa He cuurTaercsd «pemIeHHOH» [0 Tex NOp, MOKa He
HM3BECTEH €€ HMCXoa (T.e. 3HAYEHHE MIpbI—HYJIEBOE, IOJIOXHU-
TeJIbHOE, OTPUIIATEIbLHOE WJIM HEYETKOE) B MMPEANOTI0KEHUH, YTO
KaXIbIA U3 UTPOKOB NPHIEPKUBAECTCS ONTHMAJIBHOM CTpaTeruy,
4 He Hai{/IeHa BBIUTPBIILIHAS CTpATETUs IS TOIO U3 MTPOKOB, KTO
onepxuBaeT nobeny. Takoe orpaHHuYeHHE NPHUMEHHMO TOJBKO
K Urpe, KOTOps AOJKHA 3aKOHYHMTLCS 32 KOHEYHOE YHCJIO XOJIOB,
HO B TaKMX Hrpax MOXET BO3HHMKAaTh OECKOHEYHO OOJIBILOH
BBIOOp, Kak B Urpe, kotopyto KoHyai#t Ha3biBaeT «Y Moero namsi
6oJble JeHer, YeM Y TBoero». Mrpokd moovepeaHo Ha3bIBAIOT
KaKyro-TO CymMMy JeHer. Ilocie TOro xak BTOpDOH cIenaeT CBOH
X0, Urpa 3aBepIlaeTcs (Iociie IBYX XOIOB). BeMrpeiBaer ToT,
KTO Ha30BET OOJIBIIYI0O CyMMYy aAeHer. XOTs OE€peBO HIPHI, MO
npuzHaHuio KoHy3si, HOBOJBHO CJIOXHO, HCXOHL HIPbI SCEH:
BBIMTPHIBAE€T BTOPOH WIPOK.
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Cy1ecTBYIOT JIM HeTpUBHAIbHBIE Havajia? [la, HO OHH ciyXaT
TeM MNpPOYHBIM (GYHIAMEHTOM, Ha koTopoM KoHys#, Haiins
U300pETEHHBIM UM HOBBIM HUIPAM TOYHOE MECTO B Pa3BUTOH UM
XK€ IEBO-NIPABOI» CXeMe, TINATEJIbHO BO3BOAUT (paHTACTHHECKOE
31aHNe BHYIIMTENbHBIX pasMepoB. He Oyny BmaBaTbcs B MMO-
Ipo6GHOCTH, a BMECTO 3TOTO ONUINY HECKOJIbKO HEOOBIYHEIX I,
koTopble KoHy3i aHaIu3upyeT B CBETE€ CBOEH TeopuH. Bo Bcex
3THUX UTpax Mbl HIMEEM B BHAY CTAHOAPTHBIM BapHaHT, KOTIA TOT
M3 MI'POKOB, KTO NEPBBIM HE MOXET CIEIATh OYEPEeOHOM XOI,
TPOUTPBIBACT.

1. Kon (arpa Ha3BaHa mo MMEHH cBoero miobperarens Ko-
mHa By). Ha nmcre xopuuHeBoi#t OGymarum pucyeTrcs Kapra.
YV L-4epHas kpacka, y R-—6enas. Urpoku moodepeaHo 3akpa-
MBaloT obOJNACTH HAa KapTe, cieas 3a TeM, YTOORl 00JacTH,
TMPUMBIKAIOMIKE OPYT K APYTy BOOJNb JINHEHHOrO y4yacTka rpa-
HUIBI, He ObUIM OKpallleHBl B OAWH IBeT. [10JIE3HO MBICICHHO
NpeACTaBUTh BCe OOJIACTH, HMPHUMBIKAIONIHEe K Oejioi o6JacTH,
OKpallleHHbIMU B Oelbliif 1BeT, a Bce O0JIACTH, MPUMBIKAIOLIHE
K YepHO#l 00JlacTH, OKpallleHHBIMM B 4epHbIii 1BeT. Torma Bce
061acTH, KOTOpbIE JOJDKHBI OBITH OKpAIlleHbI H B O€JIbIid, H B
4epHBI I[BETA, CIEAYET U3BbATh C KApThl KaK HE MOIIAFOILMECS
MPAaBUJIBHOMY DPacKpalluBaHHIO.

Konys#i aHanu3upyeT KOJ ¢ MOMOINBIO TyaJbHOTO rpada
KapThl (pHUC. 29), onpenensisi TO, YTO OH Ha3bIBACT «B3PBIBHBIMH
BEpIIIMHAMU», U [IOMedast HX BCIBIIIKAMU MoJIHUH. Pasymeercs,
B KOJI MOXHO HIDAaTh, pacKpalliuBas oOJacTH He 00sA3aTEIbHO
B OeJblil M YepHBIH 11BETa, a B MoObIe 1Ba 1BeTa. By coobimaer,
YTO B MHOXECTBE BCEX TOIIOJIOTHYECKH PA3JIMYHBIX CBA3HBIX KapT
oOHOW ob6yacTu, pa3nelieHHO# Ha S momobGiacteit, B 9 ciy4asx
BBIMTPbIBACT MIPOK, AENAIOIIMIA NEpBbIH xom, U B 21 cimywae-—
WrpoK, Aejiarommii BTOpoil xoa. B obmeM ciydae urpa B KoJj
Hepa3pelInMa.

2. Cropt ¥ (8 uects Caiimona Hopta). B cHOpPT urparoT Tak
ke, KaK B KOJI, 32 HCKJIIOYEHHEM TOTO, YTO IPUMBIKAIOMIUE APYT
K Ipyry 00JacTH NOJDKHBI OBITH OKpAalleHbl B OOHH IBET. JTa
Hrpa Takxke Hepaspemmma. KoHys# 1momospeBaeT, 4YTO Teopus
HUrpBHI B CHOPT Oorade, 4eM TeopHUs Urpbl B Koji. CaMblil LIeHHBIH
coBeT KoHyas: eciy BBl MOXET€ OKPAacHTh B CBOM IBET JIt0OYyIo

D Urpa cnos: snort (aHri.)—-xpan, ¢uipkanse.— lIpum. nepes.
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Puc. 29

Kapra ¢ nateto obnacTsMu 1 ABOHCTBEHHBIH eif rpad (cepble TMHHHA) LIS
HIpBI B KOJI H CHOPT.

ob6y1acTh, MPUMBIKAIONIYIO K OOJIaCTH, OKpaIlleHHOH B LBET Ba-
uiero NMpoOTHUBHHUKA, chaenaiite 3T0. Kpome Toro, Konyaii chop-
MYJIHPOBaJI M [0Ka3aJl HECKOJIbKO BaXXHbIX TeopeM o0 wurpe
B CHOPT, KOTOpBIE OH omybiukoBan B paboTe mojx HazBaHHEM
«KpaTkuii cmoBapb cHopTa» (Short Snort Dictionary).

3. Urpa B cepeOpsanbiif mosutap 6e3 mosutapa. Jlocko#t s
3TOH WIpBI CJIYXHT IOPM3OHTAaJbHAas IOJIOCKA M3 KJIETOK, He-
OrpaHMYEHHO NpocTUparomascs Bupaso (puc. 30A). Menkue Mo-
HETBHI, IPOU3BOJILHO PA3JIOKEHHBIE 0 HEKOTOPBIM KJIETKAM (IO
OOHOM MoOHETe B KJeTke), oOpa3yroT Ha4aJbHYIO IO3HLHIO.
Hrpoxn noovepeaHo MepeMemaroT MO OJHOH MOHETE BJIEBO Ha
JM06yr0 MycTyro KJieTky. IlepenphiruBaTh Yepe3 KJIETKH HE pa3-
pemaercs. B koHIle KOHIIOB Bce MOHETHI COOMPAIOTCS y JIEBOTO
KOHIIA TOJIOCBI—B TymHKke. TOT M3 MIrpoKOB, KTO IEPBBIM He
CMOXET ClIeJaTh OYEPEAHOro X0Ja, MPOMIPHIBAET.

Ota uWrpa Ho CymiecTBy NpeaCTaBJiieT coboif Urpy B HUM
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(A) Urpa B «cepebpsubiit gosnap» 6e3 cepebpsuoro mosapa. (B). Ta xe
drpa ¢ cepebpsAHBIM OJLIAPOM.

B OJHOH M3 ero OeckoHeYHbIX Moaudukamuii. (I Hageroch, YTO
YUTATE]Ih 3HAKOM C WIPOM B HHM M 3HAET, KaK OIpeleuTh
BLIUTPBIIIHYIO CTpaTeruto.) B mpoTHBHOM ciydae OH MOXET
MOYEPIHYTh HEOOXOIMMBIE CBEICHUS M3 MHOTUX KHHUT, B TOM
yucie u3 kaury Konyad [4, 1*] unu moeit kauru [4, 5*]. Kyukam
(wnu psimam) Quinex Npu Urpe B HAM COOTBETCTBYIOT MYCThIE
KJETKA MEXIy MOHETaMH, HaypHasi C caMoOro mpaBoro mpo-
MEXYTKa MEX/y MOHETAMH U jaJiee COpaBa HAJIEBO Yepe3 OIMH.
Ha puc. 30 kyuku ¢uILCK Npu Wrpe B HAM yKa3aHbl CKOOKaMH
u crpeakoi. ITpomexyTrir cocTosT U3 3, 4, 0 1 5 MyCTHIX KJIETOK,
NO3TOMY MTpa 3KBMBAJCHTHA WIPE B HUM C KyYKaMH U3 TpEX,
4eThIpeX U NSTH (urrek.

PauuonanbHas cTpaTerusi CTPOMTCS TaK XK€, KaK NPH HMIpe
B HUM: JEJIaTh TAKHE XOAbl, KOTOPBIE YMEHBIIAIOT CyMMY (DHIIIEK
B KyYKax O HYyJif; B TAKOH WIDE BBHIMTPHIBAET TOT, KTO HEJIAET
BTOpo# xoA. OgHo TpUBMAJIBLHOE pa3jItdHe COCTOUT B TOM, YTO
B JaHHOM ClIy4ae pasMepsl «Kydkw» MoryT pactu. Ho ecim BB
NPUAEPXKUBACTECh BBIMTPBHIIIIHOM CTpPaTerHyd M Balll MPOTHBHHUK
IeJiaeT XOJI, yBEJIM4YMBAIOIIMHA pa3Mepbl Ky4ykHM, TO CBOHMM Cle-
IYIOIIMM XOJOM BBl CPa3y YMeEHbIIAeTe KYUKy IO NpeIblIylIHx
pasMepoB, HepeABUras MOHETY, KOTOpasi pacnoyioXeHa Hemo-
CPEINCTBEHHO CIpaBa OT Ky4KH.

Eciu B nosunuy, npeactaBiieHHoH Ha puc. 30, mpaBo cienaTs
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OouYepeHON XOJ NPUHAIJIECKHAT BaM, TO BBl 3aBEJOMO BBIUTPAETE,
chejaB XoH, YKa3aHHbIH HCKPHUBIJIEHHOHW cTpesikod. Eciam Bam
MPOTUBHUK B OTBET HEpEABUHET GUIIKY 4 HAa IBE KICTKU BJIEBO,
TO MycTash «Ky4Ka» BBIPACTET OO KY4YKH U3 OBYX ¢uilek. Bel
CBOMM CJIEIAYIOIIAM XOIOM cABHTaeTe (Guilky B Ha ABE KJIETKH
BJICBO, TEM CaMpIM BO3Bpaias Ky4dKy B INPEXHEE COCTOSIHHUE
(«xyuka» u3 0 ¢umek).

4. Urpa B cepeOpsaHBIi nosuiap ¢ cepeOpsHBIM HOJUIAPOM.
B a1y urpy urparoT TaK ke, Kak B IPEObIAYIIYIO, C TEM JIHIIb
pasJinyueM, YTO OOHA W3 MOHeT (Jirobas) Temepsr cepeOpsAHBIiM
JoJuiap, a caMas JieBasi KJIETKa —MelIok Jisi MoHeT (puc. 30B).
Camas nieBasi MOHETA MOJXET, IIEpEMEINAsACh, MOMACTh B MEIIOK.
Koraa mosutap oxa3biBaeTCsl B MeIlIKe, HITpa 3aBepIIAeTCs, H TOT,
KTO JEJIAeT CJIEAYIOIIMHM Iar, BHIUTPBIBAET, 3a0Upasi MEIIIOK.

OTta urpa Takxke SBISETCS 3aMacKUPOBaHHBIM BapHAHTOM
ATpbl B HUM. MEHIOK CYHTAETCs MyCTHIM, €CIIM CIpaBa OT HETO
HAXOIUTCS MOHETA TOCTOMHCTBOM B IIEHHH, U MOJHBIM, ECITU 3TO
cepeOpsiHbIi mojitap. B ocranbHOM BBl UrpacTe B HHMM, Kak
npexe. Ecu Bl npuaepXuBaeTeCh BHIMT PHIIIHOM CTPATET UM, TO
3a0pOCHTE A0JUIAP B MEIIOK OyIEeT BBIHYX/ICH Ball NMPOTHBHHK.
Ecim xe mobenutens oOpeueH 3ab6pocuTe A0OJJIAp B MEIIOK, TO
MEIIOK CJIEAYET CUINTATh ITOJHBIM, KOTTa MOHETa CIpaBa OT HETO
ecTb Ta camMas MOHETa, KOTopasl JIeXHT CieBa OT JIOJLIApa,
H MyCThIM B mpoTHBHOM ciy4uae. [lo3unus Ha puc. 30b coort-
BETCTBYET HI'PE B HUM C Kydkamu u3 4, 3, 0 u 2 ¢mwek. [Tepporid
UTPOK BBIUTPBIBAET B OOOMX BaPHAHTAX, TOJBKO €CIY OH AeJlaeT
XOH, yKa3aHHBIM HCKPUBICHHOH CTPEJKOH.

5. Pumc. HavanbHasg mosunusi 3TOH NPUATHOH pasHOBHI-
HOCTH UTPHI B HUIM COCTOHT M3 OBYX WM O0Jiee TPYIIN IHSATHHIILIEK
(«touek»). CaemaTh X0 O3HAYaeT IPOBECTH Yepe3 Jr060¢ IUCIIO
TOYEK, NPUHAIEKAIIMX OTHOH TIpyINe, HPOCTYIO 3aMKHYTYIO
nermo. [letns He [ODKHA MMETH CaMOTIEPECEYEHUH, a TaKXke
KacaTbCs APYTHX NeTelb WIM Nepecekatbcss ¢ HUMH. OmHa H3
TAPTUH UTPHl B PHMC NOKa3aHa Ha puc. 31.

Kaxk noka3zan Konyai, urpate B pUMc Bce paBHO, YTO UIPaTh
B HUM C OJHUM AOMOJHHUTENILHBIM NPAaBIIOM: €CIIH YTOOHO, BBI
MOXETE NpU OYEPEAHOM XOI€ BBIOpAThH IEHTPANBbHYIO (HUILKY
psila U OCTaBUTh [IBAa HOBBIX psiaa (a HE OMUH M HE HECKOJIBKO).
XoTs 4HCIO Ky4eK MOXET BO3pacTaTh, BBIMIDBIIIHON OCTaeTcs
CTaHJapTHAs cTpaTerus npu urpe B HUM. Ecnm kaxayro metiio
MPOBOIUTDh Yepe3 ONHY WIM OBE TOYKH, TO Mrpa B PUMC 3KBH-
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Puc. 31
Tlo3uiust Ipu Urpe B pUMC.

BaJICHTHA H3BeCTHOH urpe «Paccaga» (cM. T 16 Moeii kauru [4,
6*]). Konyasii HaswiBaeT ee «Jdocama».

6. Ilpum u guMm. [1o3BOIBTE MHE NMpeABApUTH 3HAKOMCTBO
C 3TMMH HTPDaMHM IpeICTaBlieHHEM «mpaiM HUMa» (HMMa Ha
MPOCTHIX YHUCJIAX)—HIphl OoJiee 3eMeHTapHOM, koTopyr Ko-
HY3H B CBOEil KHHIe He paccMaTpuBaeT. BrepBble oHa Oblia
npoaHaau3upoBaHa okoJo 20 yet Hazag Kimomom . llleHHOHOM.
B mpaiiM HUM HrpalOT TaK Xe, KaKk B OOBIYHBIA HUM, 3a
HCKJIFOYEHHEM TOTO, 4YTO HIPOKaM pa3pelnaercs 3abupaTts u3
Ky4eK TOJBKO IpocToe yucno ¢umek (Yuciao 1 Takxe cuuTaercs
IPOCTBIM). «DTa HUrpa CONEPXKUT HEKOTOPHIA 3JEMEHT MaTe-
MaTHYECKOTO pO3bIrpbiiia,—nucan IllleHHOH (4acTHOe coobmie-
HHe),— IIOCKOJIbKY Ha TepBBId B3LJISAA Kaxercs, OyaTO OHa HC-
MOJIB3yeT TIyOOKO aJaMTHBHBIE CBOHCTBAa IPOCTHIX 4HCel. B
JEHCTBUTEILHOCTH MCIOJIb3yeTCsI TOJBKO OIHO CBOMCTBO, a
MMEHHO TO, YTO BCE KpaTHBbIE IEPBOrO HEMPOCTOTO 4HMCIa He
SIBJISIFOTCSL TIPOCTBIMH YHCTIAMU».

IlepBoe HempocToe 4yuciaO ecTh 4uciao 4. CiemoBaTesbHO,
CTPAaTETUsl COCTOMT IIPOCTO B TOM, YTOOBI CYMTATH YUCIIO (uIiex
B KaXIOU Ky4yKe paBHOW OCTaTKy OT JeJIeHUs ero Ha 4, U 3aTeM
MPUAECPKUBATECS OOBIYHOM CTpaTerMM NMPH WIpe B HHUM, HO C
yycaaMu o Moayo 4. Eciu uncino 1 He cuMTaTh MPOCTHIM, TO
CTpaTerusi B CTAaHIAPTHOM BapHMaHTE UTPHI OKa3bIBAeTCSl MeEHee
MpPOCTOM, a B MHU3epPHOM BapHMaHTe, HACKOJBKO MHE H3BECTHO,
HUKOT[Ia HE aHaJIM3UPOBAJIACH.

IIpu urpe B NmpuM, NpeIjIOKEHHOH AJieHOM TpUTTEpOM,
HUT'POKH OepyT U3 KaXIO# KyYKH 4HUCIO (UIlleK, B3aUMHO IIPOCTOE
¢ unciaoM umek B kyuke. VlHade ToBOp4, ABa 4UCIa, O KOTOPHIX
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HOCT peyb (YHUCiIO (HUIEeK B KyYKe M YUCIO (HINeK, 3a0MpaeMbix
ArPOKOM TPH OYepPeJHOM XO[e), HE HOJDKHBI ObITH DaBHBI U
uMeTh obnux aenureneii, kpome 1. [Ipu urpe B 1uMm U3 KydkH,
B KOTOpod n ¢uilek, Hrpoky paspemiaercs 3abpaTh 4HUCIO
¢urex, paBHOE TIOOOMY Oeumento udcna n (Bkiodas 1| u n).
KoHyaii npuBoIuT pellleHus oO0eux Mrp, a TakXe X BapHaHTOB,
B KOTODPBIX HPU Mrpe B MPHUM pa3pellaeTcsl U3 Ky4KH, COAEpKa-
meit | ¢umky, 6path | UKy, a npu Urpe B 1M He pa3pelnaer-
cs1 3abupaTh M3 KyukH, colepxaiueil n duiuek, Bce n ¢uiiek.
7. Kak pa3pe3atb mUpoOr («kaTKeik»)? ITO HOBas MPUCTPACT-
Hasi urpa, u3obperenHass Konysem. [Ins 3TO#f Mrphl Oepercs
HEKOTOPOE MHOXECTBO NMPAMOYTOJBHBIX MUPOTOB, KaXAbId u3
KOTOpBIX pasliejieH Ha eIMHHYHBbIe KBaapaThl, kKak Baduu. Xoxn
JleBOoro coctouT B pa3pe3aHMM NHPOTa Ha [ABE YacTH BAOJb
MI000W BepTHKANLHOW JMHHU KBaIpaTHOM pelleTkd, Iar Ilpa-
BOTO—B pa3pe3aHdyl NUpOTra BHOJb JI000H TOPH30OHTANBLHON
JIMHUM PEIIeTKH. Y 3TOH MIPbl yOUBUTEIBHO HPOCTasi TEOPHS.
Ha puc. 32 usobpaxken mupor pasmepom 4 x 7. B o603Haue-
Husax KoHyas emy coorBercTByeT 3Hauenue 0. Mmaue rosops,
BTOPOH HMI'DOK BBIMTPBHIBAET HE3aBHCUMO OT TOTO, KTO JejaeT
nepBblit xoa. Ha mepBblit B3risn kaxeTcs, OyATO IPEeUMyIIeCTBO

Puc. 32

3aroToBka 171 pa3pe3aHusi TOpTa. [lepBblil X014 - pa3pe3 Mo BepTHKAIH,
YKa3aHHOM CTpPENKOii.
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Ha CTOpPOHE UrpokKa, MPOBOJSAIIETO BepTHKAJIbHBIE pa3pesbl, Tak
KaK y HEro MMeeTcd IOYTH BABOE OO0JjbIlle BOZMOXHOCTEH Cle-
JIaTh MEPBHIN X0/, YeM Yy €ro MpOTUBHUKA, HO B JEHCTBUTEJIBLHO-
CTH 3TO HE Tak, €CJIM OH JejaeT nepBbiil xon. Ilpennonoxum, yro
WT'POK, NMPOBOOSALIUMN BEpTUKAJbHBIE pa3pe3bl, HeJaceT MepBBIH
XOII U pa3pe3aeT MUPOT MO JIMHHUM, yKa3aHHOH crpenkoil. KakoB
ONTUMAJIBHBIA (BBIMI'PHIIIHLIA) OTBETHBIN X0 BTOPOTO Hrpoka ?

IpuBeny JMILL HECKOJIBKO IMPUMEPOB H3 3K30THYECKOTO
nepeynsi Konyssi. Urpel MoryT OBITH KOPOTKHE, MaJIeHBKHE,
COBCeM MaJIeHbKHe, PYYHbIE, CIOKOHbBIe, OecrokoiiHble, Goxe-
CTBEHHBIE, 3KCTPaBEpTUPOBAHHbBIE M HHTPaBepTHpOBaHHbIE. ECTh
MOIbEMBI, CIIyCKM, yIOaJICHHbIE 3Be3[bl, MOJYy3Be3Jbl M CyHep-
3Be3abl. ECTh Takke aTOMHBIE Beca M MHOXECTBA C TaKUMHU
Ha3BaHusAMH, kak OH, Ho, ¥r u O3. ¥ Konya4 ecTs CBOS TEOpHS
TeMIepaTypsl ¢ TepMOrpaMMaMH, Ha KOTODBIX TOPSIMHE TOYKH
MOXHO OXJIaXJaTh, MMOJUBas UX XOJOgHOU BomoHu. Ecth y Hero
¥ npuHUMn Maxa a1 Majgoro MHpKa: aTOMHBIH BeC KOPOTKOH
COBCEM MaJICHbKOM MI'phI PaBeH IO KpailHeW Mepe eAMHULIE B TOM
U TOJIBKO TOM CjIy4ae, €CJId HIpa MO3BOJSET OCTaBUTh «3a
¢bnarom» camele yajieHHBIE 3Be3bl!

Hoxaszannas KonyseM teopema 99 mpupmaer ero kHuTe He-
CKOJIbKO TpUYYIMBBIA XapakTep. OHa yTBepXkIaeT cleldyrolee
(s mepedpasupyro GOpMYIHPOBKY TEOpeMBbl, YTOOBI HCIPaBUTH
HeOOIBINYI0 OIINOKY, kKOoTOpYIo KoHy3l OOHapyXmui1 CIMILIKOM
MO3IHO, KOT/a KHUTa YyXe BBHIIUIA U3 MeYaTH): JIFobas KopoTKas
COBCEM MaJleHbKasi Hrpa C HyJIeBbIM aTOMHBIM BECOM MOJI4MHEHA
HEKOTOPO# cymep3Be3ze. TONBKO OMIYIIEHNE He3aBEepPILUECHHOCTH,
samevyaeT KoHy3#, BBIHYXJaeT €ro 3aKOHYUTh KHUTY 3aKJIOYH-
TenbHOM TeopeMoii. Teopema 100 rnacut: «OT0 mMOCHeIHAA
TeopeMa B 3TOU KHUTE».

OTBeTbl ® peweHuna

3agada cocTosuia B TOM, YTOOBl HAaWTH BHIMIDHIIIHBIA OTBET-
HBI# Xo4 Ha XoJ mepBoro urpoka B urpe «Kak pa3spe3atb
nmupor?». IMupor umeer dopmy mpsmoyroasHuka 4 x 7. Ecim
TIEPBBI UTPOK pa3pe3aeT MUPOT IO BEpTUKAJIU Ha kBaapaT 4 x 4
U MPSAMOYTOJIbHHK 4 X 3, TO €IUHCTBEHHBI OTBETHHI XOJ CO-
CTOHUT B TOM, YTOOBI (parMeHT 4 x 3 pa3pe3aTh Ha JBa IPSIMO-
yrojpHHuKa 2 X 3.
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JononHeHue

Tak kak 3Ta TjlaBa BIepBble ObUIa OMyOJIMKOBaHA B XypHaje
«Scientific American» B 1964 r., Komysit ycmen ¢ Tex mop
onyO/NIMKOBaTh OpYTMe KHUTH M CTAaThH, HOSBUIUCH M CTaTbH
o Konyse. Hekotopsle U3 3THX My0OJIHKalUi MPUBEIEHDI B CITUCKE
matepaTypsl. OcoGeHHO 3HAYUTEIbHA JIBYXTOMHasi MOHOTpadus
DnsuHa bepnekamna u Puuapna [ast « BeIMTpBIIIIHBIE CTpaTETHH»
[4, 7*¥]. OHa yxe cTaja KJIAaCCHYECKHM TPYIOM IO 3aHHMAaTeJhb-
HOW MaTeMaTHKE U COJEPXHUT HEMAaJIO BaXKHbIX TEXHUYECKHUX
JIOCTYDKEHUI B Teopud Urp U KoMmOuHaTtopHke. OTHOCHTEIBHO
Bkinaga Konyss B paspaborky Tteopunm mosauk Ilempoysa cm.
ri1. 1 u 2 Hacrosiue#i kHuru. Ero paboramM mo cmopaiuyeckuMm
TPYNIIaM U TEOPHUH Y3JIOB MOCBSAIICHB MOH MyOJIHUKAIIMA B HOMeE-
pax xypHaja «Scientific American» 3a uroHs 1980 T. M CeHTIOpPH
1983 r. B 1987 r. Kony»ii moxkuryn KemOpumk u cran npodecco-
pom [IpHHCTOHCKOTO yHHBEpPCHTETA.

B centa6pe 1976 r. KoHya#i BBICTYNIHA C HOKJIAAOM O CBOeH
TEOPHH UIP Ha KOH(EpEHIMH MO 3aHUMAaTeIbHOM MaTeMaTHKe
B YHuBepcuteTe Maitamu. B 3akimroueHue cBoero moknana «Bcs
moaHoTa Teopuit urp» [4, 5] Konyaii ckasam:

«3n0oKEeHHBIE TEOPHHM NPUMEHHMBI K COTHSM H THICSYaM
UTP, MOUCTHHE U3SIIHLIM MUHHATIOPaM; BB MOXeTe H300peTaTh
BCe HOBBIE M HOBHIe Urphl. OcOOeHHO 3aMedaTeIbHO, KOTa BaM
yIaeTcs HAfTH UTpy, KOTOPYIO KTO-TO PACCMAaTpPHUBAJI U 10 Bac H,
BO3MOXHO, HE CIMILIKOM Ipeychesl B 5TOM, a Bbl BHIUTE, YTO
K Hell mNpUMEHHMa OJHA H3 3THX aBTOMATHYECKHX TEOpHH,
BBIYMCJINTh 3HaYeHHWEe OJHOW M3 MO3WIMH M 3aABHTH: «SlcHO!
IIpaseiii Ha 47/64 xoma BHepedM W HaXOOWUTCHd HA MyTH K
BBIMI'DHIILY».
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BosspauwieHne ns KnoHaamka
n apyrme 3agadu
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«KomMbuHaTOpHAsi peBOIONUSA» B MaTeMaTHKe He MIET Ha
yOBLIB, M IOTOK KHUT M CcTaTeil M0 KOMOMHATOpPUKE He UCCAKALT.
OnpenesneHHBI BKJIAJ B TaKOe Pa3BUTHE COOBLITUH BHEC KOMIIb-
I0Tep, MO3BOJIUBIINY aHaIU3UpPOBaTh KOMOMHATOpPHBIE 3aJayd,
CIHMIIKOM CJIOXHBIE IS TOTO, 4TOOBI MBITAaThCS PEIIATh HX
Opyrumu MetomaMu. Emre ogHHM CTHMYJIOM CTaslo Bce Ooliee
IHPOKOE NpHMeHeHHe KOMOMHATOpDMKM B Hayke M TEXHHKE,
B YaCTHOCTH B (pU3MKe 3JIeMEHTAPHBIX YACTHI[ H MOJICKYIAPHOU
O6uonoruu. B kpynmHBIX MacmiTabax OKpyXaromuii Hac MHUpP
IOMYCTUMO DPacCMaTpUBAaTh KaK COBOKYIMHOCTH KOHTHMHYYMOB,
OMHCHLIBAEMYI0O MeTOdaMM MaTeMaTHYeCKOTO aHajiu3a, HO Ha
MHKPOYPOBHE OH TpeAcTaeT KaK MellaHWHAa NMCKPETHBHIX 3Jie-
MEHTOB C 3araJO4YHbIMHU CKaykoOOpasHBIMH TNepexoJaMH U
MOOONBITHEIMA KOMOHWHATOPHBIMHU CBOMCTBaMHM. B HekoTOpHIX
COBPEMCHHBIX TEOPHAX KBAHTYIOTCS JaXe Bpems H IPOCT-
PaHCTBO.

CoTHH MHTPUTYIOIIMX KOMOMHATOPHBIX 33/1a4-TOJIOBOJIOMOK,
CTapbIX ¥ HOBBIX, NPHUBJIEKAIOT Telepb BHUMAHHE CePbE3HbIX
MateMaTukoB. HauyneM xoTs ObI ¢ OOHOU «IIpH30BOW» 3aHHUMa-
TenapHOM 3amau Coma Jloiina. HenaBHo 3amauy Jloiima ymanock
«pPacKOJIOTE» C IOMOIIBI0 KOMIBIOTEPHOH mHporpamMmbl. Ml
PacCMOTPUM TakXe elie HECKOJIbKO KOMOHMHATOPHBIX 3ajad.
Huxakux moaxoIoB K HX OOmIeMy peIIeHHIO He BHIHO, M JaXe
B YIPOILEHHBIX BapMaHTaX OHU HEJETKO MOMJAIOTCA PEIIeHUIO.

Benuyaiied U3 KHMI IO 3aHUMATEILHOM MaTeEMATIRC. KOl -
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na-1bo uzgauueix B CIIA, aBiasercs oObeMHUCTBIH TOM B OJen-
HO-3€JICHOM XOJIILIEBOM IeperieTe MoJ 3arOJIOBKOM «DHITUKIIO-
menust Cama Jloiima, cogepxamas 5000 ronoBooMoK, (HokycoB
U 3aHMMaTeJbHBIX 3a7ad ¢ peluesussMu» [S5, 1*]. Ha obopoTtHoi
CTOPOHE ee TepeIlieTa 3HaYuTCs lIeHa 5 T0JU1apoB, HO TOT, KOMY
yIOACTCS CerOTHS KYNUTH ee MEHBIIe YeM 3a 25 T0I1apoB, MOXET
CYHTATBH, YTO eMy ToBe3J10. OTHOCHTEILHO UCTOPUH 1TyOJIHKAIMH
«SHuukiIoneaun» CaMa Jloiina NOYTH HUYETO HE U3BECTHO. XOTH
ona 0Oorato MIIOCTPHPOBaHa, HM OOWH H3 HECKOJBKUX e€e
XYIOXHHUKOB He HOeHTHHIMpoBaH. Ha sKk3eMIuisipax KHHTH
yKa3aHo, 4T0 OHa M3maHa b0 «Morningside Press», nu6o
«Lamb Publishing Company» (06a H3maTeabcTBa HBIO-HOPKC-
KH€), HO HEM3BECTHO, Kakoe M3 [IBYX M3JaHHUH BBIIIUIO IEPBLIM.

Bce axsemmisipsl gatupoBaHbl 1914 r. ITockonpky Coma
Jloiga x TOMy BpeMEHH yXe TPH roja Kak He OBIJIO B XKUBBHIX,
IIMPOKO PacIpOCTPABEHO MHEHME, YTO €ro ChIH BOCHOJIB30BaCs
HMeHeM OTIa ¥, coOpaB ero MHOTOYMC/ICHHBIE 3a/1aYd U3 CTapbiX
Ta3eT M XYPHAJIOB, HACKOPO COCTABUJ U3 HUX OOBEMHUCTHIH TOM.
(B TexcTe KHUTH TOJHO IIPONYCKOB, OIIMOOK H OIEYaTOK.)
BriocnencTeum ObLIO ycTaHOBJEHO, 4TO JloHA-cTapiuuii pemax-
THpOBaJ U H3[aBaj eXeKBapTajibHbIH xypHal «Our Puzzle
Magazine» («Ham >XypHajl TroJOBOJIOMOK»), HEpBBIA HOMED
kotoporo Bbimea B MioHe 1907 r. Ceituac q1000#f BBIITYCK 3TOTO
XypHajla siBjisseTcs Oojpinof Oubinorpaduueckod peaKoCThIO.
«OHIMKJIONEIUA» MpEeACTaBaAseT coOOH MPOCTO mepenedaTKy
HOMEPOB 3TOTO J>YpHaja, BBHINOJHEHHYIO C OPHUTHHAJIBHBIX
THIIOTpaCKUX MOJIOC.

3anmava Jloiina «Bosppamenue uz Kiongaiika», KOTOpyro Bbl
BUOMTE Ha puc. 33, Obl1a omyOIMKOBAaHA BO BTOPOM BBIMYCKe (3a
okTA0ps 1907 r.) ero XypHana M BoOcOpoM3BedeHa Ha c¢. 106
«Quuukonenun». HeusBectro, moueMy Jlodn HasuIBad 3aaavy
«IPHU30BOI»: IOTOMY, UTO 3a peIlleHHE e¢ YUTATEeNsIM XypHaja
mpe/Uiarajachk IpeMHs, HIM IOTOMY, YTO 3aJada B OJHOM H3
CBOMX 0oJjiee paHHHUX TEpPEBOIUIOIICHUH Mpeaiarajach Ha OJHOM
U3 KOHKYPCOB IO PEIIeHHUIO 3aJa4-TOJIOBOJIOMOK.

«HayuHaTe Hamo C MOJSA B CaMOM IMEHTpE, MOMEYEHHOTO
cepleykoM,— et Jlodn,~u caenats TpU IHara MO HPAMOIA
B JT000M U3 BOCBMM HAIIpaBJICHWii: Ha CeBep, IOr, BOCTOK HJIM
3amaj, WM, Kak TOBOPAT JaMBbl, IO KOCOH —HAa CeBEpPO-BOCTOK,
ceBepo-3anaj, I0ro-BOCTOK MM Foro-3amnaj. Caenas TpH mara 1o
MPSIMOH, BBl JOCTHUTHETE KaKOIO-TO KBaJapaTa, B KOTOPOM CTOUT
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Puc. 33

IpennoxenHoe CamoM Jloitnom peluenne ero 3anaun «Bo3spaiuenue u3
Knonnaiika».

kakoe-To uMcino. OHO cooOmiaeT CBemeHUS O BTOPOM JIHE
MyTeIleCTBHUs, yKa3bIBas, CKOJBKO IIAroB B JFOOOM U3 BOCBMH
HallpaBJIEHUH HYXHO COBEpIUUTH. JIOCTUTHYB HOBOHM TOYKH, BBI
OTIpaBisieTeCh Jajlbllle M COBepIllaeTe YKa3aHHOE B HOBOM
KBaJpaTe YHCJIO IIaroB. Tak Bbl MpoAOJIXKaeTe AeHCTBOBATH JO
TeX Iop, IOKa He JOHIeTe N0 KBaJpaTa C YHCIOM, KOTOpoe
BBIBOJUT BaC POBHO Ha OJWH IlIAr 3a TpaHMILy JOCKH. Toriaa Bbl
MOJXETE CYATaTh, YTO BaM YOaJOCh BsIOpaTbcs M3 Jieca, H
KpHYaTh YTO OyIle YTOAHO, IMOCKOJBKY BBl PEIIMJIM 3aJaqdy».
TpynrHoys10BEUMOE pellleHMe, MpeajiokeHHoe caMuM JloimoMm,
TOKAa3aHO KPHBOH 4epHOW uHMeH. MaplupyT mpocTo Koedh-
JIETCSL TO BBEPX, TO BHU3 BIOJIb IJIaBHOHM AMaroHajiy 10 TeX Hop,
IMoKa He IOOCTUTHET YHCJa, MO3BOJIAIONIero, kak mumer Csm
Jloiia B cBOeM pellieHHH, «COBEpIIUTh Aep3KUil ober Ha cBOOOLY
B IOrO-BOCTOYHOM HampasiieHuu!». Ilo yrBepxknenuro Jlo#na,
pellleHNe eOUHCTBEHHO. «Te, KTO He cymeeT HaWTH ero, ¢
JIETKOCThIO OOHApyXaT, 4YTO [OOCTAaTOYHO Ha JIOOOM 3Tame
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caenaTh OJMH HEBEPHBIM IIAT, Kak UIPa BTSAHET BaC B POKOBOM
BOJOBOPOT, U3 KOTOPOTO HEBO3MOXHO BBIODATHCSY.

Ho crapeii masctpo 3abmyxkpancs! B mHauame 1976 1.
Ilenenona k. I'pun, acnupantka-conmosnor u3 BammHrrosc-
Koro yHuBepcuteTa, P. JlyHkaH MwuTuesi, acmupaHT-3KOHOMHCT
U3 TOTO Xe yHUBepcuTeTa, 1 Xopeiic A. I'pun, npenonasartens
¢usuku w3 YHuBepcuteTa Py3senbta B YUmkaro, mpennmpuHsiin
COBMECTHBIMU YCHJIMSIMH 4TaKy Ha TOJIOBOJIOMKY Jloima, Boc-
MO0JIb30BABIIUCh COCTABJICHHONM MHuTHeIOM mporpaMMo# Ha
®optpane. B cunTaHHBIE CEKyHOBI NporpaMma Hamula Tpe-
noxennoe JloiooM perenue U ... COTHU apyrux! BeiGpartbes u3
Jieca MOXHO, BBIXOISL M3 UEHTpa 3 mo JgoboMy W3 BOCBMHU
HamnpasiieHri. Havano ogHOro U3 anbTepHATHBHBIX MapIIPyTOB
mokazaHo Ha pHc. 34. Bce HOBBIE MapiIpyThl B KOHIIE KOHIIOB
OPUBOIAT K KBAaZpaTy C 4YACIOM 4—KIIOYEBOMY MOJIO Ha
TJIABHOW UATOHAJIH, TTOCNIE Yero 3aBepIIaloTCs, Kak B PEIEHUU
Jloiia.
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Puc. 34

AJIbTEDHATUBHBIA MapIIPYT YEpe3 «KaMEHb NPETKHOBEHHUS» — IBOMKY.
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Bce Tpoe nporpaMMHCTOB OTMETHJIH OJHY HEOOBIYHYIO
OCOOEHHOCTh AJTBTEPHATUBHBLIX pelleHuid. Bce anbTepHaTHBHBIE
MapIIpyTHl HMEIOT OHY M TOJIBKO OJHY OOIIYIO KJIETKY, 4epe3
KOTOPYKO He npoxoauT wmMapiapyt Jloima. I'pun, Mutuenn
¥ I'puH Ha3Bajld 3Ty KJIETKY C YHCIOM 2 «KaMHEM IPETKHO-
BeHUs» (Ha puc. 34 oHa oOBemeHa KpykkKom). Moxer OBITH,
XyJIOXHHK TO OINHOKe BIHCal OBOMKY B 3Ty KiIeTky? Takoe
NpeanojoXXKeHue BecbMa mpaBaonmogoOHO, Tak Kak, Koriaa
MPOTPaMMHCTHI IPUHSIUCH ITOJCTABISTE BMECTO IBOUKHU Apyrue
muGpl, KOMIBIOTEP HAINEJ] TOJBKO OJHY OTJIHYHYIO OT HyJS
uupy, UCKITIOYAIOIYI0 BCe albTepHATHBHBIE MapIIpPYyTHI.

DTy NpUATHYIO 3a/1a4y (B IeHCTBUTENBHOCTY OYEHb MPOCTYIO)
s mpejjararo YMTATeNsIM: HCIOpaBUTh TrojoBojoMky Jloima
«Bo3spamenne u3 Kiommaiika», 3aMeHHUB «KaMeHb INPETKHO-
BEHHUSA» C JBOLMKOM Ha KJIETKY C €IUHCTBEHHOH OTJIMYHOM OT
HyJs PO, BoCCTaHABIMBAKOEH eIWHCTBEHHOCTH pEILICHHS
Jloitna. HaswiBas pemenue Jloiiga eqvMHCTBEeHHBIM, MBI abcTpa-
TUpyeMCA OT H3JIMIIHHX («3IKCKYpPCOB B CTOPOHY», KOrZa OT
KaKOH-TO KJIETKH OTXOIAT TOJIbKO IUISI TOrO, YTOOBI 3aTeM
BEPHYTHCS K Hell M NPOJOIXKMTHL MaplIpyT, U OT TaKux Ba-
PHMAHTOB, KOTJa U3 KJIeTKM A B KJEeTKy B cielyloT OKOJbHBIM
MyTeM, XOTS MOXHO HUIATH mpsiMo U3 4 B B.

ITpoucxoxkIeHHe KMTaMCKUX IIAIlleK, HIPhl HA ClleNUaJIbHON
IIOCKe, KOTOpas mpHOoOpenra IIMPOKYIO H3BECTHOCTH BO BCEM
MHUpe B Hadaje 20-X TOZOB HAILETO CTOJCTHS, JOCTOBEPHO HE
ycranosneHo. Ilo-BuauMomy, BrepBhie OHa ObLTa BeIOpOIIIeHa Ha
PBIHOK MOJ TakMM koMMepueckuM HaspauueM B CIIA. Urpa ne
MMeeT HUKAaKOTO OTHOIIeHNs: K KuTar U Majlo 4eM HanoMHHaeT
IIAIIKY, HO Ha3BaHHUE «KHUTajickye INAIlKK» 3a Hel 3aKpenuIoch.

CragpapTHas JOCKa TSl MTPHI B KUTaWCKHe IIAIIKU TOKa3aHa
Ha puc. 35. JIlyHkd mnepeHyMepoBaHBI I yIOOCTBa 3amMcH
xomoB. Kpome Toro, mobaBiieHBI JIMHUM KOHTYPOB JOCOK BCEX
MEHBIIINX pa3smepoB. EciM urparotr OBa mapTHepa, To 10 Ima-
PHMKOB OIHOIO I[B€Ta MOMEINAIOT B TPEYTOJbHBIM «3aroH» W3
JIyHOK ¢ HOMepamu oT 1 g0 10, a 10 map¥koB Opyroro upera—B
JIyHKH ¢ Homepamu oT 112 go 121. IIpaBuia urpsl B kutaiickue
[IAIIKY HAIOMUHAIOT IpaBUia UTpHl B XalbMy (cM. T 11 Moel
xaura 5, 2¥*])-momyaspHoit OpuTaHCKOW Mrphbl, KOTOpas,
BO3MOXHO, MOCTYXHUJA NPOTOTHIIOM KUTAHCKUX ILALIEK.

Paspemaercs genathk Xoawl AByX TunoB. «llar»-3to xon
B OHOM M3 ILIECTH HANpPaBJIEHWH Ha COCETHIOI HE3AHSTVHO
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Puc. 35

OfHa U3 JOCOK JUIA UTPHl B KUTANCKME IIALUKH.

NMyHKY. «CKadoK» —3TO XOj 4Yepe3 COCeHHH IAapUK B OJHOM H3
IIIECTH HAaIpaBJICHWH Ha HE3aHATYIO JYHKY IO APYTYIO CTOPOHY
oT mapuka. CKkayoK HallOMHMHAET Nepenphir UBaHHe IAIIKU Yepe3
IIAINKY TPOTUBHHKA. OTIHYHE COCTOUT B TOM, YTO MIAPHK, Yepe3
KOTODHII COBepIIaeTCsl CKAYOK, He yIaIseTCsl C JOCKA U MOXET
OpUHAMIeXaTh KaK TOMYy, KTO [eNaer XOA, TaKk M ero Impo-
TuBHUKY. CKauky MOXHO COBEpIIaTh HOAPSI CTOJBKO pa3s,
CKOJIBKO 3TO BO3MOXHO, HJIH TPEPBaTh CEPHIO CKAYKOB B IFOOOM
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ynobHoM MecTe. [lemaTh CKadykd COBCEM He o00s3aTenbHO.
CoyetaTh [mAarn M CKaYKd B OJHOM XOJE 3alpeIiacTcs.
BemirpaBmmM CYMTAETCA TOT, KTO NEPBBIM 3aiiMET BCe JIYHKH
B 3arOHE CBOEr0 NMPOTHUBHUKA.

SIcHO, 4TO WrpaTh B KHTAHCKHE MIAIITKA HA BBIPOXIECHHOM
«3BE37e» C ONHOM-CIMHCTBEHHOM JIYHKOM HEBO3MOXHO. [1pu urpe
Ha ClIeqyrollell Mo pa3MepaM AOCKe Y KaXIOr0 HIpOKa MMEETCs
MO OJHOMY IIAPWKY, M UI'Pa TPHUBUAJIHHA: BHIMTPLIBACT TOT, KTO
menaetr mepBbli xonx. Korga pasMepbl HOCKH BO3pacTaroT
HACTOJNIBKO, YTO Y KaXIOro U3 HIrpOKOB MOSIBJISAETCA MO TpPH
[IapHKa, CJIOKHOCTh UI'Phl HEM3MEPUMO Bo3pacTaeT. Hackosbko
MHE H3BECTHO, HHKTO IOKAa HE 3HAeT, KTO H3 MIPOKOB IOJDKEH
BBIMTPATb.

HUrpate B KkHTalckde IIANIKH HAa TakoH 3Be3moobpasHOH
IOCKE OYeHb NPHUATHO. YUTOOBI MIPOK HE MOT HCKYCCTBEHHO
cOo3/aBaTh HUYbIO, YIACPXHBas HIApHK B JyHKe (B HCXOIHOM
3aroxe), ClIeAyeT AONOJIHHTH NMPABUIA €LIE OJHUM: €CIIH MIAPUK
MOXET MOKMHYTh 3aroH, NMEPENpLITHYB 4Yepe3 NIApUK NpOTHB-
HHKA, TO OH JIOJDKET ceJaTh Ckauyok. [IOKMHYB 3aroH, mapHK He
IOJDKEH B HETO BO3BPAILLIATHCS HA «IIOCTOSHHOE XXHUTEJILCTBOM,
XOTSl MOXET OBIBATH «NPOe300M», COBEpIIAs CEPUIO CKAYKOB.

PaccMorpuM Ha kaxmo# u3 3Be3MOOOpa3HBIX HOCOK Clie-
Oyromyro 3agady w3 urpsl B conurtep. llapuku omHOro usera
pacCTaBIsIiOT MO JIyHKaM HH)XXHero 3aroHa. Yemy paBHO
MHUHMMANIBHOE YHCJIO XOHOB (CEpHsl CKAYKOB CYHTAETCS OIHHUM
X0I0M), HEOOXOOMMBIX [T TOT'O, YTOOBI MEPEBECTH BCE LIAPHKH
B BEpXHMIA 3arou?

3ajmaya HEe HMMEET CMbICIa Ha 3Be3T000pa3HOMl [docke
HAaUMEHBIIMX PA3MEPOB M TPUBHAJbHA Ha HOCKe C 13 myHKamM.
Hna 3Be3gooOpa3HOil OOCKM ¢ 3aroHaMH Ha 3 mapuka Hurpa
B COJIUTEp 3aBepliaercs 3a 11 xomoB, Hanpumep: 92-81, 81-71,
105-82-61, 61-52, 93-82, 82-61-42, 42-30, 71-61, 61-42-17,
52-41, 41-29.

Jns 3Be31000pa3HOM [OOCKM € 6 WIADMKAMHU HaWjy4lllee
pellIeHne, KOTOpOoe MHE y[NaJoch HAaWTH, cocTOosUto u3 18 xomoB.
Hauunas c xoma 113-93, cymecTtByer MHOTo cmocoboB mo-
CTPOHTH 3a 9 IIArOB BEPTUKANIbHYIO «JIECTHHUIY» U3 IIAPHKOB HA
myakax 9, 30, 52, 71, 93 u 114. Eme 9 xomoB TpeOyroTcs mis
TOro, yToOBl, OOpalliasi CHITPAHHYIO YacTh MAPTHUH, MOMECTUTH
6 IMIapUKOB B BEPXHHUH 3aroH.

A Temepb oOpaTHMCs K Hamie# TJIaBHOH 3aiade: YeMy paBHO
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MHUHHMAQJIBHOE YHCIIO XOJOB, HEOOXOMUMEBIX It TOTO, YTOOBI
nepeMecTHTh 10 mMapUkoB M3 OAHOIO 3aroHa B HPOTHUBOIO-
JIOXKHBIA 3arOH HA CTAHJAPTHOM OOCKE i UIPbl B KUTAHCKHE
mamku? BrnepBeie s ycnemman o0 3To#t 3amaue B 1961 r. ot
Oxraga JleBenymmuis, npodeccopa XUMHYECKOI0 MALINHOCTPOE-
HUA B YHUBepcuTeTe mrata Operon. B cBoeM mucbMe npodeccop
JleBennmuip cooOiia, 4TO €My YOAJOoCh pPEIINTh 3amaqy 3a 31
X0, HO €r0 MATYIIKe, «NIpH3HAHHOMY CEMEHHOMY YEeMMHOHY IIO
PEILICHUIO 32049-TOJIOBOJIOMOK, INAXMATaM U OPHIKY» OXHAXKIBI
yIajJoch COpaBHTbCA C 3amavyell 3a 28 XOomoB, HO OHA He
yIOCYXXHNACh HX 3anucaTh. KaHaackuii xypHaN mis GOKYCHHKOB
«Ibidem» (HBIHE TMPEKPATHBILHI CBOE CYIIECTBOBAHHE) ONYyOCJIH-
KOoBaX B aBrycTe 1969 r. «oOoKa3aTeabCTBO», YTO MHHHMAJb-
HOE 4HCJIO0 X0OoB paBHO 29. B 1971 r. JIeBeHIMuNIb, MBITASICH
BOCCTaHOBHTB 28-X0IOBOE PEIIIEHHE CBOEH MaTepH, HEOKHIAHHO
HATKHYJICS Ha H3SIIHOE PEIICHAE, COCTOSBILIEE BCETO JIUIID U3 27
xomoB! Xappu O. [ssuc u3 I[Moptienna (murat Operod) CYUMTACT,
YTO PACHOJIAraeT JIOKA3aTEeJIbCTBOM MHHUMAJIBHOCTH 27 XOHOB,
HO €r0 3asBJICHAE NMOKa HE MOJIYYHJIO MOATBEPXKICHHUS.

Vnactes nmd BaM, 4MTaTEllb, HAWTH perieHne U3 27 xomoB?
HHorma KOMIUTEKT Ui WIpbl B KMTAHCKHe NIaXMAaThl MPOJAIOT
C IOCKO# OONBIIMX pa3MepPOB, BMEIIAIONIEH B KaXIOM 3ar'OHE MO
25 mapukoB. Jlydinee M3 peIIeHWH IJIs TakoOH [OCKH, Xpa-
HAIMAXCH B MOEH KapTOTEKe, COAEPXUT 35 XOAOB M NPUCIAHO
B 1974 r. Munssn [ly ¢ TaiiBaus.

Bpuranckumii «anamor» Cama Jloiina I'enpu Opuect [proaeHu
onyONMMKOBaN B HOMEpPE JIOHOOHCKOH ra3zerel «Tribune» 3a
7 nosiopsa 1906 r. 3amauy 0 paccTaHOBKe Ha IIaXMaTHOM mocke 16
MemeK, U3 KOTOpPbIX HUKAKUME 3 HE pacnojaraioTcs Ha OOHOH
NMpAMOH HH B KaKOM HampaBJieHHH. (DTa 3amaya BMOCJICACTBUH
Bouia B kaury ptonenu [5, 1] (3agaya Ne 17).) IMox «npsimoit»
30eCh TOHUMAETCH .#00asA TpsMasi, a HE TOJBKO BEPTHKAb,
TOPU3OHTAJIb M OWAroHaib. lIemKM YCIIOBHO TPEACTABJICHBI
TOYKaMH B IEHTpax KieTok. C TeX mop Kak CTaJi0 H3BECTHO,
00001mEeHHOM 3aaYe 0 pacCTaHOBKE TOYEK, M3 KOTOPBIX HUKAKUE
TPHU HE JIeXAT Ha OOHOM MpsMOHM, OBUIO MOCBAIIEHO HECKOJIBKO
craTeill B CEIMANIBHBIX MAaTEMaTHYECKHX XYypHAJax.

OcHoBHas 3amaya, OO CHX NMOP TAaK U HE PEIIEHHAs, COCTOUT
B OTBETE Ha CJIEAYIOIMI BOMPOC: BCETAA JIM MOXKHO PacCTaBUTh
2n ¢uIneKk HA KBagpPaTHOM IIaxMaTHO#M mocke n X n (n > 1) Tak,
4TOOBI HHUKAKUE TPU K3 HUX HE JISKaJIH HA OOHOM mpsSMOMH?
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Crapunnpii npuHnun V) «asa mnomyras B OMHOM  KJIETKE»
MOKAa3bIBAET, YTO YHCIIO (HUIIEK 2n HE MOXKET OBITh IPEB3OHICHO
HHA HA OJHOYM rOPM30HTAJH M HA HA OJHON BEPTHKAJIM HE MOXET
HaxomuThcs OoJiee NBYX (QHINEK, a TAK KaK NPH pa3MEILEeHUH 2n
¢duexk Ha Kax[AOM TOpH30OHTAJNM M Ha KaXJOH BEpTHUKAJIH
OKaxeTrcs mo naBe GuUIKM, NOOaBIICHHE elle ONHOW (HUIIKK
3aBeJOMO MNPHUBENET K TOMY, YTO HA KAaKOW-TO TOPHU3OHTAIH
H KaKO#-TO BEPTHKAJM OKaXeTcs TpH ¢HinKku. MeHee TpUBHATb-
Hoe paccyxnaenue (nmpemtoxenHoe P.P. Xomnom, T.X. Jxek-
coHoM, A. Capbepn m K. Vaitnm B ux pabore 1975r.) mo-
Ka3bIBAE€T, YTO BCETJa MOXHO PACCTaBHTh MO KpaiHEH Mepe
n ¢uiek. TH Xe aBTOPBI MOKA3aJH, YTO IUIS JOCOK OOJIBIINX
pa3MeEpPOB MOXHO IPUOJHU3UTHCH BIJIOTHYIO K OLEHKe 3n/2
¢dumex.

Maiixn A. Anena, Hepek A. Xonron u IMatpuk A. Kewmu
B pabore 1974 r. [5, 5] onmyOimMkxoBamd KOMIBIOTEPHBIE MPO-
rpaMMBbl, TO3BOJIUBIINE HAWTH BCE PA3JIMYHBIE PELICHHUS IPH 1 OT
2 mo 10. Pemenus, oTiHYarompecs MOBOPOTAMHM MIIH 3e€pKaJlb-
HBIMHM OTPaXEHUSAMH NOCOK, PA3JIMYHBIMH HE ABJsFoTCs. Yucio
peIeHnit COOTBETCTBEHHO paBHoO 1, 1, 4, 5, 11, 22, 57, 51 u 156.
Ha puc. 36 nokazaHo mo OJHOMY NpHUMepYy Ui KaXIOro
3HayeHus n ot 2 Ao 10. OOpatuTe BHUMaHHE HA MOPAZUTEILHYIO
NMPOCTOTY M CHMMETPHIO pEIeHus npu n = 8.

B 1974 r., xorga co3naBanacek pabora [5, 5], pemenue 3agauu
npd n = 11 He OBUIO H3BECTHO. ABTODPBI NPUBEJIM PEIICHHE MPH
n = 12, HO OHO OKa3aJOCh HEBEPHBLIM: aBTOPHI HE 3aMETHIIH JBE
npsiMbIE, CONEPKABIIKE MO TpH (UIIKH.

Pemernuss npu n=11 u n=12 6bum HadigeHsl B 1975T.
. Kparrcom n P. Xprozom-/Ixoacom u3 KeHTCkoro yHuBep-
cuTeTa U ObLTH onyOyHKOBaHBI B 1976 r. OHM MpeacTaBlieHB! HA
puc. 37. Kparrc 1 Xpro3-/[>)KOHC HalILTH €Ie 5 OPYTHX pelIeHUA
npu n = 11 u 3 gpyrux npu » = 12. OO6Iee YUCTIO peIECHUH IpU
3THUX OBYX 3HAYEHUSAX # HEU3BECTHO, © HUKOMY MOKa HE yIaJoCh
MOCTPOUTH pELIeHHE IS KBaJapaTta cO CTOpoHO# Oompiie 12.
Puyapn K. I'ait u Ilatpuk A. Kemu B pabote [5, 4] 1968 r.
NPUBEJIM APTyMEHTHl B MOJB3Y CBOEH THNOTE3bI, COTJIACHO

D Maprun Tapasep umeer B BHAY INYTJIMBYKO (OPMYIMPOBKY
npuHuMna JMpHXJie, YTBEPXKAAOILYIO, YTO €CJIM Tomyraes OoJblle, 4eM
KJIETOK, TO MO KpaiHel Mepe B OJHOM KJIETKE OKaXETCS HE MEHEe JBYX
nonyraes. Ilpum. nepes.



BosBspaiweHue usa KnoHpaika 95

e|e el e ®| 8 ol e
ele e ® ® ® ® ®
2 oo ® [} e e
3 e|e s
4 ®
5
o e ® L] ele
e ® ® L4 ® s
@ @ ® ® | @
LR 4 [ ] [ ] .
® ® e e e|e
L AN 4 ® [ ] o ®
6 e ® el e
7 el e
8
®|® e ©
e ® ®
® ® ® e
® ® e ®
L] e [ [
[} ® ® ®
® ® ® @
L AR 4 @ ®
ele ® ®
9 e
Puc. 36 10
HeKOTOpLIe pelIeHusA 3aJa4Yd O PACCTAHOBKE MAKCHUMAJIbHOIO YHCJa

LIAICK, HUKAKUEC TPHU U3 KOTOPbIN HE JICXKAT HA OJHOU HpﬂMOﬁ.

KOTOPOM YHCJIO MOPSAOKOB KBAaAPATHBIX TOCOK, JOIMYCKAIOIIUX 21
pelieHui, koHeyHo. He n3BecTHBI pa3Mepbl HANMEHbIIEH TOCKH,
Ha KOTOPOH 2n pelleHU# HE CYLIECTBYIOT.

3agaya CTAaHOBHUTCS pa3pelIMMOM, €CIIU CY3UTh OINpEACIICHUE
«IpSIMOW» M TOHMMATh MOJ TAKOBOH TOJBKO BEPTHKAJIH,
TOPU30HTAJIM WIH [HArOHAIM. MakCMManbHOE YHUCIIO DPEIeHU#
HE MOXeET OBITh OOJIbILE, YeM 21, U 2n pellleHHH BO3MOXHBI HA
BCeX OOCKax mopsaka Oojbiiie emuHuibl. [Ipu n > 3 3amava
pelaeTcs ¢ MOMOIIBIO CYNMEPHO3UIMH JIOOBIX JBYX peEILEeHUH
KJIaCCHYeCKOH 3a/auyd O pacCTaHOBKE HE aTAKYIOIIMX APYT Apyra
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HOJ’Iy‘leHHLIe HEJAABHO DCLICHUA 3aJa4YH O pacCTaHOBKE MAKCHUMAJIBHOI O
Yuciia mallek.

dep3eit (Ha gocke n x n TpebyeTcsi pacCTaBUThL n (ep3elt Tak,
4TOOBI HA ONWH M3 HUX HE OBLI mopx 60eM Ipyroro).

BmecTo 3amaud O MaKCHMAaJbHOM 4wHCJE (HIIEK, KOTOPBIE
MOTYT OBITBH PAcCTaBJICHBI HA JOCKE 1 X n TaK, YTOOBI HHKAKHE
TPH W3 HHUX HE JIeXXaTH HAa ONHOH NpsAMOH, MOXHO IIOHH-
TepecoBaThCd MHHAMAJIBHBIM YHCIIOM (HILIEK, KOTOPBIE MOXKHO
paccTaBUTh Ha JOCKE TakK, 4TOObl MPH NOOABIIEHUH eIlle ONHOH
¢umKkd Ha JFOOYI0O CBOOONHYIO KIIETKY KaKHe-TO TpH (HIIKH
O0Ka3aJIUCh HA OJHOM MpsMOi. DTa yBleKaTelbHAA 3a0a4Ya MOKa
€Ill¢ He NMPUBJIEKJA NOJDKHOIO BHHMAHHS CO CTODOHBI CICIHA-
JIUCTOB.

Ecmu «psMylo» NOHHMATh B CaMOM IIMPOKOM CMBICIE
CJIOBa — KaK NPsIMYIO JIF0OOH OpHEHTAIMH, TO 3a1a4a CTAHOBUTCS
Tpyauoi. Ha puc. 38 moka3zaHbl MHHHMAJIbHBIC PEIICHHS NpU
n ot 3 go 10. ITocnemoBaTeabHOCTh COCTOUT M3 4, 4, 6, 6, 8, 8, 8,
10 ¢umek. IMocnenHue TPH PEUICHUS OBLLUIA MOJYYEHBI CTa-
TUCTHKOM M3 Benukobpuranun CtudeHoM DHHIIH B NIPUBEICHBI
B ero kumre [ 5, 3¥]. Koudurypauus ans nopsigka 10 gocrarouna
u s nopsiaka 11. Ditany Hanen takxke permeHus ¢ 12 gumkamu
nns nopsakoB 12, 13 u 14.

OcTaercs HepelleHHOW 3amada W B TOM Clly4yae, €ClH
«mpsiMas» TIOHAMAETCS B OIPAHMYEHHOM CMBICIIE — TOJIBKO KakK
BEPTHKAJIM, FOPH3OHTANM W muaroHanu. MHave roBops, deMy
PaBHO HaMMEHBIIIEE YHUCIIO MENIEK, KOTOPble MOXXHO PACCTaBHTh
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Petienus 3a,1aun o PACCTAHOBKE MHUHHMMAJILHOTO YHUCJIa LIallekK («pr{-

Mast» NMOHUMAETCSH B ILHPOKOM CMBICJIC)‘
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Pemienns 3amaum o pacCTaHOBKE MHUHHMAJIBHOIO 4YHCJa LHALICK («l'lpﬂ-
Mas» IIOHUMACTCA B Y3KOM CMbICJ'lC).

Ha JTIOCKE CO CTOPOHOM B # KJIETOK TaK, YTOOBI MpH HOOaBJICHUA
elle OJHOM NELIKH Ha JI00yro cBOOOIHYIO KJIETKY Ha KaKOW-TO
BEPTHKAJIH, TOPU3OHTAJM WM JUATOHAN OKA3aJIUCh TPH MENIKu?
K 3amade MOXHO MONOMTH U C APYroi CTOPOHBI, pacCMaTpHUBas
€€ KaK Urpy, B KOTOpO# IBa UIrPOKA MOOYEPEIHO BBHICTABIFIOT MO
OIHOMH mnemKe Ha KBaAPaTHYIO NOCKY O Te€X MOp, MOKa KTO-TO U3
WIPOKOB HE OKAa3bIBACTCS BBIHY)XICHHBIM IIOCTABHTH TPETHIO
¢uIIKy Ha KaKylO-TO F'OPHU30HTAJIb, BEPTHKAJIb WJIH AUATOHAJb.
CKOJIBKO XOZTOB MOXET OBbITh B caMO# KOPOTKO#H MapTHUHM NpH
Takoil urpe? 3amaua, B KOTOpoH TpeOOBaJlOCh HAWTH pElICHHE
IUIsl JOCKM mopsanka 8, Oblia omyOnukoBaHa (B mroHe 1967 r.)
B XypHaJle «Technology Review» (B pa3spene «YTroJioOK rojo-
BOJIOMOK», KOTOPBI# ¢ TAaKUM OsieckoM BeaeT Asnan Ix. orT-
o).

Pemrenus, npeacraBiieHHple Ha puc. 38 M1 MOPSiAKOB OT 3 OO
7, ABIAIOTCA TaKXe DEUICHUAMH MHHHMAJBHOM 3aJaud, Koraa
«mpsMas» oOnpeHeNnseTcd B Y3KOM CMbicie. MUHUMAabHbIE
pewieHus 11t mopsaakos 8, 9 u 10 mpencrasiens Ha puc. 39. Ha
nocieqHe KOHQHUrypamuy mNOXa3aHbl TaKXe PpELICHHs s
nopsinkoB 11 u 12. OHm panexko He eauHCTBeHHBL. Ilpu n =8
CYIIECTBYFOT JECATKH PELICHHIA, MHOTHE M3 KOTOPBIX 00JIagaroT
OCBbI0O CUMMETPHH, 4 OCTAJbHBIE HEHTPOM CHMMETPUH BTOPOTO
nopsigka. B ciayyae MuHMMAanbHOTO pelleHds npu n = 10 cum-
METPHS C HEHTPOM YETBEPTOTO NMOPSAOKA OTMAJAET, Tak Kak 10 ue
JeNUTCS Haneno Ha 4.
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OTBeTbl U pelueHnn

Pemenne Coma Jloiima 3amaum «Bosmpamienune n3 Kiton-
Iaika» CTAaHOBHUTCS €IMHCTBEHHBIM, €CIIM «KaMe€Hb IpPETKHOBE-
HUS» TIOMETHTHL HE YUCJIOM 2, a yucioM 1. HeTpynHo mokasaTs.
YTO MPH JIFOOOM IPYTOM, OTJIMYHOM OT HYJI OAHO3HAYHOM YHCIIE
B 3TO# KJIETKE BO3HHKAET AJbTEPHATHBHBIA MapmipyT mobera.
Luodpe! 4, 5, 6, 8 U 9 mpuBoaAT K mMOOEry HpsIMO OT «KaMHS
MpEeTKHOBEHUA», LUppa 3—k mobery mocie OByX IIAaroB Ha
roro-3amnan u uudpa 7-k nobery mocie OBYX IIaroB Ha 3amam.

JlecsaTh WIAPHKOB NPH HMrpe B KHATAWCKHE MIAINKH MOXHO
TIEPEBECTH B NPOTHBOIOJOXHBIA yroi («3aron») 3a 27 Xod0B
CIEyIOIUM 00pa3oM:

115-106

120-115-93

116-105-82

82-72

118-105-82-63
121-116-105-82
114-94-71-73-53

53-42
112-114-94-71-73-53-30
10. 119-114-94-71-73-53

11. 106— 81-83-62-43-41-18
12. 18- 9

13. 113-114

14. 117-106-81-83-62-43-41-18-5
15. 9- 8

16. 114-106

17. 106—- 81-83-62-43-41-18
18. 72— 54-52-31-9-2

19. 93- 72-54-52-31-9-7
20. 82— 72

21. 72— 54-52-31-9

22. 42— 17-6-4-1

23. 63- 42-17-6

VXN R W=

24. 53- 42
25. 42- 17-4
26. 30— 10-3

27. 18- 10.
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3Jto PEUICHHUEC — MAJTMHAPOM: €0 BTOPAas NMOJIOBHHA 3€pKaJIbHO
CUMMCTpPHYHA HCpBOﬁ IIOJIOBUHE.

JononHeHue

MHoOr1e YUTaTeId OTMETUIIM B CBOMX NMHCHbMAaX, YTO MpeIIo-
skerHoe Camom Jloitnom perene ero 3anayun «Bo3BpaiueHue u3
Knonpaiika» mMeeT anbTepHATUBHBIA MOCIEAHHA XOM TaKO# e
IJIMHBL «Jep3Kuif moGer» Ha ceBepo-3amal TaKXe BEAEeT Ha
cBobony. Xapoinpa @. BeHHETT HATOMHKII MHE, 4TO ele B 1966 r.
OH COOOIIMJI O HaWAEHHOM MM OCTPOYMHOM METO[E, IMO3BO-
JISIOLIEM «BPYYHYIO» HaXOIOUTh HECATKH aJbTEPHATHBHBIX pe-
1ieHni. Sl neMCTBUTENBHO NMOOUIMI €r0 MUCbMO B Mamnky ¢ KOp-
pecnioHAeHUUeH # 3abbLr 0 HeM. Makcum [Ix. CMHT Takxe
MPHUCJIaJ] MHE NMPEBOCXOIHBIA METOJ MOCTPOEHHS aJIbTePHATHB-
HBIX MapIpyTOB 6e3 MOMOIIM KOMIBIOTEpa.

Bce anpTepHaTHBHBIC MapIIPYTHI B KOHIE KOHIOB JOCTUTAIOT
KJIETKH C 1M(ppoit 4, B KOTOPYIO MOXHO MOMNACTh U3 IEHTpa 3a
onuH xox. CnenoBaTesbHO, HaitneHHOe JloitnoM pellieHre camoe
KopoTkoe. Bo3moxHo, Jloiin UMEHHO 3TO MMeN B BUAY, KOraa
YTBEPXKIAJ, UTO €ro pelICHHE €IUMHCTBEHHOE.

Vunn MopTu, crapmuii pegakTop xypHaia ,,Games”, yka3an
MeCTO mnepBoi mybOaukanuu 3amauu «BosBpamenuwe u3 Kion-
nmaiika» B HoMepe «New York Journal and Advertizer» ot 24
anpens 1898 r., roe 3amaya 3aHMMAeT HENyo cTpaHully. B aByx
KJIETKaX CTOSAT APYrHe IMdpel, a HE Te, KOTOPHIE NPHBEICHBI
B «JQuuukaoneaum» Csma Jloiina. B cenbMoM psany necsitas
madpa ciueBa ABOHKA, B NEBATOM psly miectas Iudpa BOChb-
Mepka. JKypHaAJl mpemiokuI NPEMHIO B JIECATH NOJUIAPOB «3a
JIyylliee pellieHHe», HaiJEeHHOE B TEYCHUE [BYX HENENb».
«Jlydiee» O3HAYaeT B NJAHHOM CJyd4ae camMoe KopoTkoe. B orBe-
Te, onyoaukoBaHHOM 15 mas 1898 r., Cam Jloiin coobuan, 4to
penakuuei xypHana 610 nosydero 10 000 muceM, HO «JIHILIb
HEMHOTHM U3 IMPOHMIATENIBHBIX OTKPHIBATEJEH HOBBIX Mapllpy-
TOB YAAJOCh HAaWTH Hawmiydlllee pellieHHe, cocTosuiee u3 17
1IArOB».

K coxanenuto, Jloia ynycTiin u3 BUIY MOCIEACTBUS, K KOTO-
pbiM nipuBOIUT LH(dpa 8 B ynoMuHasieics Boiuie kinerke. Hekuit
«vuctep Konep» us Ineitadunga (mrat Hero-/IXepcH) MOy
TIPEMHUIO, TIPEJIOKUB PElIeHNE U3 5 X0A0B: 3 1mara Ha for, 1 mar
Ha ceBepo-3amal, 4 Iara Ha ceBepo-3amajl, | Iar Ha BOCTOK
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HoBble peleHns 3afa4u 0 pacCTAHOBKE MAaKCHMAJILHOTO YHCJIA ILIALLICK,
HHUKAKHE TPH M3 KOTOPBIX HE JIeXaT Ha OJHOMN NpAMOii.

¥ 8 maroB Ha ceBep. UTOOBI UCKIIOYHTH 3TO peulenue, Jloin
BNOCJIEACTBUM 3aMeHM 8 Ha 1. 51 He 3Haro, moyeMy B OPYIryro
KJIETKY OH Bmucain 3 BMecTo 2. Bo3amoxHo, mudpa 2 npuBoauia
K €llle ONHOMY HEXeJIaTeIbHOMY PEIICHHIO.

Bupmxunus @. Yonrepc, OxrtaB JleBeHIINMMJIb M MMCCHC
M. PeiiHONBbAC MOHU3MIM PEKOP IO MEPEBOAY IIECTH LIAPHKOB
Ha JI0CKe 4-r0 mopsaka JJis UTphl B KATAWCKUE AIIKH ¢ 18 xonoB
no 17. Pazymeercs, npu urpe Ha JOCKaX MEHBIINX pa3MepOB
3ampellaeTcs NoJb30BaThCs JIyHKaMH, JIOKAIIMMH 32 IpeleIaMu
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ocku (KoTopble ObUIM OBl MCMOJNIB30BAaHBI TIPH UIPEe HA JIOCKE
CTaHIAPTHBHIX pa3MepoB).

3amava o pasMelleHun (UIIEK, U3 KOTOPHIX HUKAKHE TPH He
NeXXaT Ha OOHOW TPSIMOHM, BBI3BaJa MOTOK muceM. MHorue
YUTATEIM HEMPABUJILHO TMOHSIIM YCIOBHS 3amavu, He oOpaTus
BHUMAHUsI HAa 3aMeYaHHE O TOM, YTO TOJ NPsIMOH HAJICKUT
MOHUMATh HE TOJBKO TOPU3OHTAJM, BEPTHUKAJIH WM JUATOHATIM.
BnpoueM, TeM W3 yuTaTtene#, KTO MPAaBWIBHO HOHSUL YCJIGBHUS
3a[a4¥, TakKe He yAaloch AOCTHYb OCOOBIX pe3yJbTaTOB.

Puuapn bBandunn, Puyapn dxexobcon, DuH e Jlammnep
u Pobept Ban KnaMmuTt He3aBHCHMO Apyr OT Apyra Hamhy
pemenue mast gockm 13 x 13. Maiikn MeidteppyT coctaBun
HEVMCYEPNBIBAOIIYI0O KOMIBIOTEPHYIO TNPOTpamMMy, MO3BOJIUB-
mIyro Haiti 29 pemrenuit q1s qocku 13 x 13 v oqHO perienue st
nocka 15 x 15. Brnocnenctsuu OH Hallle]l OAHO PeEILEHUWE s
nocku 14 x 14 u yerwipe perueHus: ais Jocku 16 x 16, Dpux
JKameHn oOHapyxui BpYYHYIO YETHIpE pEIICHUs VIS ITOCKH
14 x 14 u omHo pemeHwe s nockd 16 x 16. Ha puc. 40
Mmoka3aHbl oOpa3nbl koHUrypanuit ans mocok mopsiaxa 13, 14
1 16 ¥ eIMHCTBEeHHAS U3BECTHAS KOHGUTYypaus 41 mopsigka 15.

B HacTosee BpeMs U3BECTHBI PEIIEHUs1 IJIs MOPSAIKOB 110 26
(BkmrounTenbHo). OOcyxneHHe MPOOJEMBI ¢ HEKOTOPHIMHM HH-
TEpECHBIMHU THUIIOTe3aMH u Oubuorpadueii cM. B kuure Puuapnaa
las «Heperennsie npo6aeMsl B Teopud yuces» [5, 11] (mpo6-
nema F4).

OTHOCUTENBHO 3a[a4¥ O PACCTAHOBKE MUHUMAJIBHOTO YHCII
¢dumnex Ha MaxXMaTHOM JOCKE C TAKUM pacueTOM, YTOOBI HUKAKHE

BHAEWL, 4TO 9 BAMETHA,

KYO XE 37070 HE BHAET ?
TARLS HA OBAAKA 7

3LPABbIA CMBICA FOBOPHT,
4TO 3T TAK

ACHO, 410 JIBYX
OINHAKOBbIX OBAAKOR
TOXE HET '

A 3AMETHA,
UTO CPELK OBAAKOB
HET \
OLMHAKOBLIX

HET [IBYX ORWHAKOBbIX AEPEBLES,
HET ZIBYX OfLHHAKOBIX CKAA,
HET [IBYX OMMAKOBbIX AtOREH |

«5l 3amMeTus1, 4To cpeau o6J1aKOB HET TPeX OOMHAKOBBIXY.
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Tpu uIIky He ObUIM PACIONIOKEHBI HA OMHOU «IPSAMO¥», IIOHH-
MaeMoOH B IIUPOKOM cMmbicne. I1ycTh n—mnopsimox KBagpaTHOH
JIOCKH, p—MHUHUMaNbHOe 4ucino ¢uiek. Ixony Xappucy yna-
JIOCh MOKa3aTh, YTO YHUCJIO p MEHBIIE YHCIAa 7 32 UCKIIOYEHHEM
TOro ciydasi, korga n = 3 (mod 4) (Torga p MoXxeT ObITH PAaBHO
n — 1). Moxert nu uncno p 6sITh HeueTHhIM? Hackonbko 51 3Hato,
OTBET Ha 3TOT BONPOC NMOKa HE M3BECTEH.
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Ynuno

Rhodes roams leads to all?
Roads lead all to Rome,
Lead all Rhodes to Rome.
Rome-roads lead to all?
All roam roads to Leeds!
Rome rode all to Leeds.

«ITomunkun mo DunHerany» JIxeitmca J[Ixoiica MNOHbIHE
OCTAIOTCs1 HauboJiee BBIIAOLIUMCS IIPUMEPOM TOTO, YTO CEPhbE3-
HbIE JIUTEpATypHbIE 3aMBbICIBl BIIOJIHE YCIEIIHO MOTYT Code-
TaThCsl ¢ OJIUCTATEIbHOW M Aep3KOM urpodt cios. Jpyrumu
MpUMEpPAMH MOTYT CIYXHUTh 3KCUEHTPUYECKU#H TuUmorpadckuit
Habop «3 3 KamMMmuHrca», crtuxu-HoHceHc Ieprpyasl Craitn
U HEMpEpBIBHAS Wrpa CJOB B Mpou3BedeHUsX Bramumupa
Haboxkosga.

Haubonee wu3omipeHHblE U BMECTE C TeM 3aHUMATEJIbHEBIE
MPUMEPBI JIUTEPATYPHOM UIPHI CO CJIOBOM, IOSIBUBIIMECS 3a
nociegHue 15 meT, MpuHamIekaT MPUYYIJIUBON, OBITH MOXET,
IaXe Clerka «cymaciueniuei» (paHUy3CKON rpyIe, KoTopas
Ha3piBaer cebst Yiuunmo. Haspanwe 310 mpoucxogut oT ¢pan-
ny3ckux cios ,,Ouvroir de Littérature Potentielle (Mactepckast
MMOTEHUMAJIBLHON JTUTEpaTyphl). XOTS B 3TOH IJIaBe pedb MOWIeT
O TpylIe Yo, s Bce Xe Oyay HOBOJBHO 4acTO oOpalaThbes
K AQHAJIOTMYHBIM paboTaM aHIJNOS3bIYHBIX aBTOPOB.

BOJBIIMHCTBO M3 MPUBOOUMBIX HUXE MPUMEPOB 3aUMCTBO-
BaHO u3 Tpex wucTtoyHukoBs: (1) wm3manus «IloTeHuuanbHas
JuTepaTypa» (Kpealuuu peKpealMoHHBIX pe-kpeaunit) [7, 5]; (2)
3aMevaTeIbHON CTaThU O rpymie Yiuuno [7, 8], HamucaHHOM ee
€JUHCTBEHHBIM aMEPUKAHCKUM YyvacTHUKOM [appu MbiThro30oM
U onyOJIMKOBaHHOW B >KypHalle 3aHUMATEJIbHOW JIMHTBUCTHKH
,, Word Ways* («JKu3Hb Cl10B»), pe1akTHpPYEMOM U U31aBa€MOM
A. Poccom OxxiepoM; (3) Moed mepermucku ¢ MOITBIO30M,
KOTOPBIN 4acTh BpeMeHHU XuBeT M pabortaer B [lapmxe.

I'pynna Vaumno 6vina ocHoBaHa B 1960 1. nByms GyecTsLUuMHA
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¢dpaunyzamu: Opancya Jleauonue u HbIHe MOKOWHBIM PaiiMoHOM
Keno. Jlenuonne mo mnpodeccun MaTeMaTHK, aBTOP MHOTHX
KHUT, B TOM YHCJIe IIECTH KHHUI MO maxmartaMm. KeHo, CKOH-
yapiuiicss B 1976 r. B Bo3pacte 73 JieT, ObI ONHUM U3 HauboJiee
aBTOPHUTETHBIX (paHmy3ckux mucateseid. Haubompiyro ussect-
HOCTb eMy TMpuHeC onyOnukoBaHHbIAE B 1956 r. poman «3a3m
B METpO» O MNOXOXIEHUAX 14-JeTHel maprkckoid HUMGETKH.
(Brocnencteuu Jlyn Majuib CHSUJT 1O 3TOMY pOMAaHY M3BECTHBIM
¢mnbm.) Croxert npyroit uzsectHoit kuuru Keno «YmpaxHenus
MO CTUJIMCTHKE» HE3aMBICIIOBAT: YEJIOBEKA, €AYIIEro B Mepeno-
HEHHOM aBTOOYcCe, TOJIKAIOT, M OH 3aMe4yaeT CBOEMY MpHSTEIIO,
4TO OBUTO OBbI HEIUIOXO NPHILUTL K NMaJbTO €Ile OOHY MYyTrOBHILY,
HO 3TO COOBITHE aBTOP YMYApPSETCS U3JIOXUTL 99 pa3iu4yHbBIMU
cnioco6amMu, B TOM YHCIIE U HA «KYXOHHOW» JIaTBIHU. B roHOCTH
Keno m3yuyan mateMaTuxky. lHTepec X Helf OH COXpaHMI Ha BCIO
XH3Hb, YTO OTYETJIMBO OIIYIIAETCS B €ro poMaHax, MO33UH
u xputuke. Xopoiuuit 0630p TBOopyecTBa KeHo nmanm npyroit
MUcaTesNb, TAKXKe HEMHOTO 3HAKOMBIM C MaTEMAaTHKOH M CKJIOH-
HBIA K Urpe co ciosBom,— Jkon Anpaik [7, 1*].

B uncno ¢paHIy3cKMX YYaCTHUKOB TpYMIBl YJIHUNO BXOIST
Hosas Apno, Mapcens benaby, Kinon bepx, Ilons Bpaddop,
XKak Hriowato, Jlrox D1henn, [Toms Pypuens, XKaun Jleckiop,
Muiens MeTail (eIMHCTBEHHAsT JKEHIMHA CpelMd YYaCTHUKOB
rpymisl), XKopx Ilepek, )Kaun Kesans u XKak Py6o. MHocTpan-
HbIMHU 4iI€HaMM Trpymnbl sBistorcss AHape brnasbe (benbrus),
HUrano Kanpsuno (Mrtanus) u Matero3 (CHIA). Bece yuacTHuKH
Ipynnbl—MaTeMaTUKH WIM nucatenud (aubo MaTeMaTUKH U
MmIcaTeNny B OJHOM JIHMIE).

Mb5Tbi03 pommics B Huto-Mopxke B 1930 1. B 1952 r. oH OkoH-
upt [apBapackuii KOJUIeIXK Co CTeNneHbio OakajaBpa UCKYCCTB 11O
My3bIKe M C Tex mop >xuBeT B Espome. [lomMumo mostuyeckux
cOopHUKOB nepy MeTbio3a IpHHAMIEKAT TPH BecbMa HeOObIY-
HBIX U UHTEPECHBIX Mpo3auyeckux mpoussenenus: «beceas»» [7,
2¥], «Tnye» [7, 3*] u «Ocenanue ctanuona Ompaneka ¥ apyrue
ucropum» [7, 4*]. «JIpyrue HMCTOpUU» NPEACTABIAIOT COGOM
nepeneyaTky AByX 6osiee paHHUX NpousseneHud. Bce Tpu xHuru
GJIMCTAIOT UrpoM CIIOB B AyXe YJHIO, B OCOOEHHOCTH YeThIpEX-
cTpaHuyHas cueHa B «Tiyce», B koTopodl mopHorpadus 3a-
TEMHSIETCT Bce OoJiee CIIOXHBIMH TMEepecTaHOBKaMHM OYykB B
CJOBax.

«Tnyc»—npomnezleﬂue BECbMa KpaCOYHOE€, HCIOJIHEHHOE
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TPYCTHOTO, MOPOH HENpUCTOHHOrOo, yepHOoro romopa. Hedruc
Mbopu ANalT — «k9Tyep» 1) GanTucTckoi 6edcOoabHON KOMaH-
oel B JIKeKCOHTpaje — UCIIPaBUTENbHO-TpynoBoM narepe B Cu-
O6upu. MBI He 3HaeM HM MMEHU Ieposi, HU JaXe KTO OH — MY>KUYHMHA
MJIM JKEHIIMHA, U OCTaeMCsl B HEBEJCHUHM Ha MPOTSDKEHMH BCETO
noBecTBOBaHUs. JIMiub 3a 10 cTpaHWIl 1O KOHIA KHHUTH BCe
BbisicHsieTcs. (C aHaJOTMYHOW CHTyarued Mbl CTaJKUBaeMCs
u B «becemax» MoaTpro3a, riie ydTaTENb JIUIUL B CAMOM KOHIIE
NPOU3BECHUsI Y3HaeT, YTO IOBECTBOBaHHME BeleTCs OT JIMIia
MysaTa.) Moapu Oblna cKkpumaykoi, moka ee ObIBHIasi MOIpyra,
xupypr OsenuH Poyk, 6e3 Bcsakod Ha TO HagOOHOCTH HE
aMnyTHpoBaja eil ABa manwlla Ha neBoil pyke. oktop Poyk
TakXKe HaXOOUTCs Cpedu 3aKJIFOueHHBIX B JDkekcourpane. CBoit
CPOK OHa IOJIyyMsa 3a TO, YTO MPOAABANia aMITyTUPOBAHHBIE
y ManyeHTOB Y4CTH Tesla B KavecTBe AenukatecoB. Poyk mrpaer
3a ApYyryro 0edcOoIbHYI0 KOMaHAYy, OCIIAPUBAIONIYIO Y KOMAaHbI
Mbspu nepBeHcTBO nareps. Mapu yuuTcs Ha 3yOHOTI'O Bpava, HO
uHpeknysa, mopa3uBinas oOpyOKM aMNyTHPOBAHHEIX IAJIBIEB,
BBIHYXAET e OCTaBuThb u3bpaHHYIO Tpodeccuto.

ITo oxoHuaHum cpoka ODBeNUH BBIXOOUT U3 Jlareps Ha
cBobony, a 4epe3 HEKOTOpoe BpeMsi Mapu yhaercs OexaTb u3
3akmroueHns. Ilocnme gonrux crTpaHCTBMil mo cTpaHaM As3uu
u EBpomnbl B mouckax DBenumn Poyk Mspm (kK ToMy BpeMeHH
yclieBIlIasi BBIIEHUTH OOpyOKM ManblieB CpeACTBAMH HapOIHOH
MEIUIMHBI) OTKpbIBaeT 3yOoBpaueOHYI0 KIMHMKY Onm3 Jluona.
K Helt Ha mpueM HeoxuaaHHO 3assiseTcss OpennmH. K oua-
poBaTenbHOMY OpacieTy DBelMH B kauecTse OpeslokoB MOJBe-
HIeHbl (hanaHrd HEKOrna aMIyTHPOBAaHHBIX y Mbipu manbies.
IIpn Buge cBoero 3akisATOro Bpara Mopu pemaer ObLIO
NPUKOHYMTH DBENHH B 3y60BpaueOHOM Kpecie, HO, B3IJISIHYB Ha
€e NeCHbl, OOHAPYXHUBAET, YTO Ta CMEPTEIbHO OOJIbHA OCIOH.
Mbjspu mpomuceisaeT IBENUH JIEKapCTBO M OTIYCKaeT Ty Ha
BCE 4YeThIpe CTOPOHBI, INPENOoCTaBysAs el «cleloBaTbh CBOUM
3BE3JaM”.

HasBanue xuuru-—3aragouHoe cioso. Ero mpouenrtan opa-
KyJl—Temnast rps3b BOJIIEOHON TPICHHBEI—IOCNE TOro, Kak
Mbjpu, crnemys puTyany, MOrpy3wya B Hee IpY CBeT€ BEUCSPHHUX
3Be3] Ha 68 cekyHA HOTY Ao caMoro Oeapa, a 3ateM OBbICTpO

Y Urpok, noBAIME MsAY 3a 4YEPTOM MM 3a «iarepemM» Mpv Urpe
B Gelicbou.- ITpum. nepes.
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BHIAEPHYNA Ha3ad. B ciloBe «TNyc» CIHBIIIHBI CO3BYYHS CO CIIO-
Bamu ,, Tooth® (3y6), ,, Truth® (ucTuHa) U ¢ UMeHEM XYyJOXXHUKA
Tynys-Jlotpeka. 1o cnoBaM OZHOTO KPUTHKA, YUTATH ITY KHUTY
Mb>3ThI03a —BCE paBHO, YTO «IPOOMPATBCS HA aBTOMAIUMHE IO
CJIOBapro, B KOTOPOM BCe CJIOBA HAIE€YaTaHBI HAMCKOCHY.

Ceiiyac MaTp103 paboTaeT Hajl CBOEH 4YeTBEPTON KHHIOH,
B OCHOBY KOTOPOW MOJOXE€HA MNpOoLedypa, U3BeCTHas Cpedu
YJIEHOB T'PYNIibI YJMIO NOA Ha3BaHUEM aszopumma M>mbero3a.
COCTOMT OHAa B CJIEOYIOMIEM. DJIEMEHTBI TEKCTa IOIBEPraroTCs
IUKIMYECKUM TEPEeCTAaHOBKAM [BYMs CHOCOOAMH ¥ pacmoja-
TaloTCS B BUOE IBYX MAaTPHUI, KOTOPhIE 3aT€M CUMTHIBAIOTCS IO
cronbuam. [Ipu 3TOM 3MEMEHTH OHOH MaTPUIBI CYUTHIBAIOTCS
CBEPXY BHU3, a 3JIEMEHThI IPYIOif —CHH3Y BBepX. DJeMeHTaMH
TekcTa MOTYT ObIThb OYKBBI, C/IOBa, MPEOIOKEHUS, TJIaBbl—YTO
yrogHo. K cokaneH#io, MHe He M3BECTHBI XOPOIIXE HMPUMEPHI
TaKoro poAa TEKCTOB HA aHTJIHIWCKOM SI3bIKE.

IlepBas nyOnukamuss Moatpio3a B XypHaite ,,Word Ways*
cofiepKajla CIHCOK CJIOB, KOTOpble NUINTYTCS OAWHAKOBO IIO-
($paHIy3cKH ¥ MO-aHTJIHACKH, HO MMEIOT pa3JIM4yHOE 3HA4YEeHUE.
M>5TBIO3 COCTaBHA KpaTkuii ciiosapsb ,,L’Egal Franglais“ («Pap-
HOOPAHITIMIACKOTO S3BIKa»), YTOOBI TOMOYb APYIrUM y4aCTHHKAM
TPYHIBl YJIMIIO COYMHSITH aMOWBAJICHTHBIE aHTJI0-PpaHIy3cKue
TeKCThl. JjIsl TeX U3 HALIUX YUTaTeNIeH, KTO 3axoTes OB ucpobo-
BaTb CBOM CHUJIBI B COCTaBJIeHMH ¢pa3, UMEIOMIMX O/l CMBICIH,
€CJTH CYMTATh MX HATMCAHHLIMU NO-AaHIJIMHACKU, U OPYIOH, eclu
CYMTATh WX HANMCAHHBIMHM MMO-(PPAHIY3CKH, MBI MPHUBOAUM
CNnoBapb Mb3ThiO3a TMOJHOCTBIO (pa3ymeercsi, 3TOT CIJIOBaph
HeNb3sl CUMTAThb UCHEpIbIBAIOLIUM (puc. 41)).

IepsbiM ManudecTOM, BHIMYIIEHHBIM I'PYNION Y ITHIIO, CTasIa
kHmkeuka Keno «CTo THICSY MIULIMAPIOB COHETOBY», OIyOJH-
KoBaHHas u3gateascTsoM [Nannumap, B kotopoM Keno pabortan
CTapIlMM PEIaKTOPOM.

Kuwmwxkeuka coctosiia u3 10 OCHOBHBIX COHETOB, HAIlEYaTaH-
HBIX Ha TIPaBO# CTOpOHE pa3BOpOTa, KOTOpas ObLia pa3pe3aHa
Ha 14 momoc (o omHOW MOJOCE HA KAXIYIO CTPOKY COHETa).
IlepebpaceiBasi mOJOCH HANpaBO W HAJIEBO, YMTATeM MOTJIH
nonyuuTs 1014 (100 000 MuIIMapHoB) COHETOB, Ge3yNpPEYHbIX O
CTUXOTBOpDHON ¢opMe U BIIOJIHE OCMBICIECHHBIX. (B merckux
KHIDKKaX TOT ke IMPUeM HCIIOJIBb30BaH IS MOJTYYCHUS pa3JIMIHBIX
KOMOUWHAIMI PUCYHKOB C H300pakeHHeM JFONEH M KUBOTHBIX.
WHorna na Takue MOJIOCHI TONMAHAIOT OTIE/bHBIC CJIOTH HaIle-
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a

ache

ail
allege
amends
an

ante
appoint
are

as

at one
attend
audit
averse
axe

Bade
bail
ballot
barber
bard
baste
bat

be
beat
bee
Ben
bide
bled
blinder
bond
bore
borne
bout
bribes
bride
but
butter

can
cane
canner
cap
car
carrier
carter
case

Puc. 41

Kpatkuii crnosapb

cause
caution
chair
champ
chat
choir
chose
coin
collier
comment
con
confection
corner
cote
courtier
crane
crisper
cure

dam
D’ ane
d’ are
d’ art
defiance
defile
dent
derive
design
d’ etain
dime
dire
dive
don
don’ t
dot
dresser
drill

d’ un
d’ une

edit

emu
engraver
enter
entrain
ere

fade

MHThI030M.

naea 6
fat lecture
fee I’ egal
fend legs
fin Lent
fit lice
fond lie
font I’ imitation
for I’ ion
forage lit
fore I’ izard
fort location
four loin
fur longer
I’ oser
gale love
gate
gave ma
gaze mail
gene main
gent mange
gourd manger
gout mare
grief mariner
grime men
groin mien
guise mince
mire
hair miser
hale moult
harder  mute
hate
have n’ est
here net
hurler Nil
noise
if n’ ose
n’ ote
jars
oil
labour  on
lad once
laid or
I’ air ours
lame
I’ ane pain
layer pair
lecher pal

palace
pan
pane
par
pare
pat
pate
pays
pester
pet
Peter
pie
pied
pin
pincer
pine
plains
plate
plier
plies
plot
pour
pries
prone

rang
range
ranger
rape
rate
rave
rayon
rebut
reel
regain
regal
rein
relent
rend
report
ride
ripe
river
robin
rogue
Roman
rot

rude

sale
sang
saucer
scare
signet
singe
son
sort
sot
spire
stage
stance
store
sue
suit
super
supplier

tale
tape
tenant
the
these
tiers
tin
tine
tint
tire
ton
toper
tort
tot
tout
tries

van
vent
venue
verge
verse
vie
viol

«(bpaHTJIMHACKOTO s3BIKAY», COCTaBIeHHbIH [ appu
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YaTAHHBEIX TI0 BEPTHUKAJIM Ha3BaHUH, W Toraa Iipu mepebpa-
CBIBAHMU I[OJIOC BO3HWKAIOT HA3BaHWs TaKUX IPUYYIIUBBIX
XKUBOTHBIX, Kak cioHomoTam u kenrypad.) IlepeGpaceiBas
MOJIOCKH B KHukKeuke KeHo, BBl CMOXeTe MpOYUTATHL COHET,
KOTOpBIA (BIO.IHE BEPOATHO) He MPHUXOAMIOCH YUTATh HUKOMY
IO BAC W HE MPUIETCS YUTATH HUKOMY IOCJE Bac.

Jlumorpamma, olHa U3 CTapUHHEHIIHUX Pa3HOBUIHOCTEH CJIO-
BECHBIX HID, NPEACTABIsACT coboit mpedyioxeHue wuiu Oolee
IUTHHHBIA TEKCT, B KOTOPOM He 8cmpeuaemcs OIHA UM HECKOJIhb-
ko OykB ajndaputa. B aHIIMHCKOM JMTEpaType CaMbIM BbI-
JArOLUMCS [TPUMEPOM JIMITIOTPAMMBI IO MIPABY CUUTAETCSI pOMAaH
Dpuecta Buncenta Paiita «['3acou», ony6nukosaunsrii 8 1939 1.
B Jloc-AHpKesnece: B HEM HeT HY OJHOM OYKBBI «e», a BeIb 3Ta
OyKBa B aHIVIMMCKOM U (paHI[y3CKOM SI3bIKAX BCTpEUAETCS Yallle
BCEX OCTaJIbHBIX.

BbiclIUM TOCTHXEHHEM B 3KCIIEPUMEHTAX C JIMIIOTpaMMaMH
rpynnsl Yiauno npusHad pomad JKopxa [Ilepeka «HMcuesno-
BEHME», OnyOnuKoBaHHBIM B 1969 r. uzmartenncTBOM «JleHO3Ib,
HoBas nutepatypa». B HEM Takkxe HET HM OOHOM OYKBHI «e».
Poman Ilepeka npeBocxomut «[3acOu» o 00bEMY B OTJIMYACTCS
60jee BBICOKMMH JIUTEPATYPHBIMH TOCTOMHCTBAMH. MO3TbiO3
oxapaktepusoBai poMad [lepexa kak «TIATENBLHO OTACNAHHYIO
YBJIEKATEJbHYIO MCTOPUIO, HATIMCAHHYIO C HEMOCTHXXKMMOU BH-
TyO3HOCTBIO». POMaH medcTBUTENBHO HANMCAaH C TaKMM Mac-
TEPCTBOM M COBEPIIEHCTBOM, YTO HEKOTOpPbIE KPUTHKH, Iipe-
BO3HOCSI €r0 JOCTOWHCTBA, HE 3aMETHWIM B TEKCTE HHYETO
HeoObiyHOro! Ilepek HaMepeBancs HamucaTh Belend 3a «Mcues-
HOBEHHEM) ellleé OJWH POMaH, B KOTOPOM «e» OyleT edurcm-
8eHHOl TTIACHOU.

B nHacrosmee Bpems [lepek paGortaer Hag poMaHoM «Ku3Hb:
KaK €0 TMOJIb30BaTbCsS», B OCHOBY KOTOPOTO CpPEAd IPOYETO
MOJIOXKEH TpeKo-TaTHHCKUM kBanpaT 10-ro mopsiaka. Benuxwit
Jleonapa Ditnep BBICKA3asl MPEAIIOTOKEHHE O TOM, YTO TAKOTO
KBaJpaTa He CYHIECTBYET, HO IpeKoO-JaTUHCkuit kBagpat 10-ro
nopsiaka Obl1 obHapyxeH B 1959 r. (3TOT KBaApaT u300paxeH
Ha MHOTOIBETHOW 00JI0XKe OKTSOpPBCKOro HOMeEpa XypHaja
»ocientific American® 3a 1969 r.). Xots Ilepek BecpMa ILIO-
IOBUTHIH (paniy3ckuit aBTop, B CIIIA 6Gbula M3naHa UMb OHA
ero kuura («Bewwu: ucropust 60-x Tom0oB»).

ITepexy IpUHAIIEKUT TAKKE U CAMBIN TJIMHHBLIN HATHHIPOM,
Korjna-nubo co3JaHHBIM yYacTHUKaMHU Trpynnel Yinuno. B Hem



110

nasa 6

ADAM:
: Oh, who-—
ADAM:

In Eden, I
Madam —

(No, girl-rig on!)
eh?

EVE: Heh

ADAM:
EVE:
ADAM:
EVE:
ADAM:
EVE:
ADAM:
EVE:

ADAM:
EVE:
ADAM:
EVE:
ADAM:
. Wolf! Low!
ADAM:
EVE:
ADAM:

EVE:
ADAM:
EVE:
ADAM:
EVE:
ADAM:
EVE:
ADAM:
EVE:

Madam, I'm Adam.

Name of a foeman?

O stone me! Not so.

Mad! A maid I am, Adam.

Pure, eh? Called Ella? Cheer up.

Eve, not Ella. Brat-star ballet on? Eve.
Eve?

Eve, maiden name. Both sad in Eden? I dash to be
manned, I am Eve.

Eve. Drowsy baby’s word. Eve.

Mad! A gift. I fit fig, Adam...

On, hostess? Ugh! Gussets? Oh, no!
Ve

S'léepy baby peels.

Wolf? Fun, so snuff "low”.
Yes, low! Yes, nil on,no linsey-wolsey!
Madam, I am Adam

Named under a ban.

A bared, nude man-

Aha!

Mad Adam!
Mmmmmmmm!
Mmmmmmmm!
Even in Eden I win Eden in Eve.
Pure woman in Eden, I win Eden in-a mower-up!
Mmmmmmmm!
Adam, I’ am Ada!
Miss, I' m Cain, a monomaniac. Miss, I’ m —
No, son.

Puc. 42

IMamuanpomusiii quanor [x. A. JIumoHa.

TOBOPHUTCS O MANUHAPOMAX, U BO (paHIy3CKOM OpHUTHHAJE OH
cocTouT 60Jiee yeM u3 5000 OyKB ¥ HAYMHAETCS U 3aKaHIMBACTCS

Tak:

Trace I'inégal palindrome. Neige. Bagatelle, dira Hercule. Le brut
repentir, cet éctrit né Perec. L’arc lu pése trop, lis & vice-versa...
Désire ce trépas révé: Ci va! S'il porte, Sépulcral, ce repentir, cet
écrit ne perturbe le lucre: Haridelle, ta gabegie ne mord ni la plage
ni ’écart.
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ADAM: Name’s Abel, a male base man.
EVE: Name not so, O Stone man!
ADAM: Mad as it is it is Adam.
EVE: I'm a Madam Adam, am I?
ADAM: Eve?
EVE: Eve mine. Denied, a jade in Eden, I'm Eve.
ADAM: No fig. (Nor wrong if on!)
EVE: M7
ADAM: A daffodil I doff, Ada.
EVE: Tis a—what-ah, was it—
ADAM: Sun ever! A bare Venus...
EVE: 'S pity! So red, ungirt, rig-nude, rosy tips...
ADAM: Eve is a sieve!
EVE: Tut-tut!
ADAM: Now a see-saw on...
EVE: On me? (O poem!) No!
ADAM: Aha!
EVE: 1 won’t! O not now, I -
ADAM: Aha!
EVE: NO! O God, I-(Fit if I do?) Go on.
ADAM: Hrrrrrrh!
EVE: Wow! Ow!
ADAM: Sores? (Alas, Eros!)
EVE: No, none. My hero! More hymen, on, on...
ADAM: Hrrrrrrrrrrrrrrrrrrh!
EVE: Revolting is error. Resign it, lover.
ADAM: No, not now I won’t. On, on...
EVE: Rise, sir.
ADAM: Dewy dale, cinema-game... Nice lady wed?
EVE: Marry an Ayr ram!
ADAM: Rail on, O har!
EVE: Live devil!
ADAM: Diamond-eyed no-maid!
BOCH: Mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm!

B nepesoge Matbro3a !’ 3TOT OTpPBIBOK 3BYYHT CIELYFOLIMM
obpazoM: «IIpouruTe 3TOT NANUHAPOM, HE HUMeEIOLIUNA cebe
paBubix. CHer. Ilycrsaku,~cka3an 6b1 Dpkronb.— ['pyboe mokas-
HHE—3TO Hamucal ypoXaeHHbId Ilepex. UuTaTh Oyry CIHIIKOM
TPYOHO, TPOYTUTE €e Hao60poT... CTOMT JHIIbL BO3MEUYTaTh
O TaKOW MpUrpe3uBlleiics KOHYMHE, U BOT oHa HactynaeT! Eciu

D Tounee, B nepesBojie C nepeBofa MoaTbro3a.— ITpum. nepes.
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OH HECeT 23TO IIOKasHHE CKPBITO, TO HAIIUCAHHOE HE CYJIUT
npuOBLIN: crapas BeAbMa, TBOE MPEJATEIBLCTBO HE MPUYNHUT
Bpena HU Oepery, Hu IPOCTPAaHCTBY BOAJNH OT HETOM.

Haubonee HUCKYCHBIM H3 AQHIJIOA3BIYHBIX COCTABUTENEH Ma-
JIUHAPOMOB (2 TakXke, 10 MOEMY MHEHHIO, JIYUIIAM U3 IHILYIUX
Ha QHTJIUHACKOM SI3BJKE COYMHMTENCH KOMMYECKHUX CTHXOB) CUH-
taerca k. A. JluHnoH. MHorue u3 €ro no3M-NAJHHAPOMOB
onyOnMKOoBaHBI B OXypHane ,Word Ways“; gpyrue BouLH
B kuury Xosapaa Y. beprepcona «ITaauaapoMbl 1 aHATpaMMBbI»
[7, 6]. Nyumuit u3 naaueapoMoB JIMHIOHA —ClIEHA COBPALLCHUS
EBel Anmamom - npuBeseH Ha puc. 421, Kaxnas crpoka u
3aroJIOBOK — 3aKOHYEHHBIM NaJNHAPOM.

3HAMEHUTBIH ANTOPUTM, MIMPOKO HCIONb3YEMbIH YYaCTHH-
KaMHU rpynnsl Yiauno u nonydywmBmiui Haseanume «C + 7» («cy-
LIECTBATENBbHOE + 7»), ObL1 m300peTer JleckropoM. AJTOpPUTM
COCTOMT B 3aM€HE KaXIOTO CYIICCTBHTEIBHOIO B OTPHIBKE U3
Kakoro-HuOyab W3BECTHOTO JHTEPATYpHOTO IPOW3BEACHUA (B
mpo3€) CEAbMBIM IO CYETy IMOCJIE HEro CYIIECTBUTEIbHBIM
B KakoM-HUOynb BLIOpaHHOM 3apaHee cloBape. AJITOPUTM
«C + 7» sBJsIeTCS YaCTHBIM cliydyaeM OoJjiee oOIero ajaropurma
«Cn 4+ n», tne Cn—mobasg dvacth peun (moboe cioBo), a
n—TIpOU3BOIBHOE MOJNOXKUTENBHOE IieNoe yhco. Bot, Hanpumep,
KaK BBITJISAOAT TepBble ABe ¢pa3bl U3 «Mobu HQuka» I'epmana
Mensuina nociae IpuMeHeHHs k HuM anroputma «C + 7» Ha
ocHoBe «CnoBaps pycckoro sspika» C. W, Oxerosa 2

«3oBuTe MeHs U3Mopo3blo. Heckonbko roneHeit ToMy Hazan -
KOT/1a HMEHHO HEBa)XKHO — sl OOHAPYXKMJI, 4YTO B KOLIMApe Y MEHs
MOYTH HE OCTaJoCh AEMYTaTOB, a Ha 3eMCTBE HE OCTaloCh
HHMYEro, YTO MOTJIO Obl ellle 3aHUMAaTh MEHS, U TOT/Aa A PELIM
cecTb Ha Kopefiky, 4ToObl TOIJsaeTs Ha MHpoena ¥ € €ro
BOJIHOTO CTpaXan».

D IIna Toro 4robbl OLEHUTL MacTepcTBO JIMHAOHA, MPOSBIEHHOE
B 3TOM lleleBpe, 3HAHME AaHIJIMHCKOro s3bIKa JXeJlaTeJIbHO, HO He
00s13aTeJIbHO: IPOBEPUTH TOXKIESCTBO KaXIOH CTPOKH NPH YTEHUH CIIPaBa
HaJIeBO M CJIEBA HANpaBO MOXHO, AaXe He 3Has aHrjmiickoro.— Ilpum.
nepes.

2 B opurunane Webster's New Collegiate Dictionary. Tekct «Mo6u
Juka» pgaercs B nepesoae WM. BepHiureitH no uspganuto: Nepman Men-
Bu1. Cobpasue couunennit, 1. 1.—Jl.: XymoxecTBeHHas .UTepaTypa.
Jennni panckoe otic.icnue, 1987, ¢. 49.
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Hpyroii anroputMm Jleckiopa COCTOMT B TOM, 4YTOOBI BBI-
CTPOUTb BCE OJHOTHUIIHBIE YAaCTH pe4Yd (HANpUMEP, CYIUECTBHU-
TeJIbHbIE) B KAKOM-HHOYOb TEKCTE MO MOPSAOKY OT Hayajla U OO
KOHIIA, 3aT€M COCTaBUTh APYroi CIIUCOK, B KOTOPOM T€ Xe CJIOBa
UAYT B OOpaTHOM MOpsAKE, W 3aMEHUTb BCE CJOBa B MEPBO-
HAYaJIbHOM TEKCTE CJIOBAMH, CTOSIIMMH Ha TOM € MecTe (mon
TEM X€ HOMEpOM) BO BTOpoM cnucke. IlpumeHuTensHo k cy-
IIECTBUTENbHBIM M3 TEpBOM IaBbl «MoOu Jluka» ajlroputrm
Jleckropa pgaer ciemyromyii pe3yabTaT (Mbl CHOBAa OrpaHW4H-
BaeMcs OBYMs NEpBbIMU (pa3zaMu):

«3oBuTe MeHs BeplUMHOW. Heckobko MPU3HAKOB TOMY Ha3ad—

KOrja HMEHHO HEBaXHO-s OOHapyXHJ, YTO B KMTE€ y MeHS

MOYTH HE OCTAJIOCh AYII, a Ha rJyGMHE HE OCTaj0Ch HUYEro, YTO

MorJio Ol ellle 3aHMMAaTh MEHs, U TOrAa s Pellinl CECTh Ha P,

YTOOBI MOrJIAAETH HA LeJIb U C €e BOAHOro obpaszar.

B Opommope KeHo «OcHOBaHHS JHUTEPATYpBI» UUTATENDb
3HAKOMHUTCS C HECKOJIbKO BUJOU3MEHEHHBIMU AKCHOMAaMHU €BKJIH-
JIOBOM TEOMETPUH B TOM BHJE, B KAKOM OHM HU3JIOKEHBI B «OCHO-
BaHMsX reomMeTpun» JaBuma ['mnbbepTa: cjioBa «TOYKH», «IpS-
MBIE» U «ILIOCKOCTH» B THJILOEPTOBCKOM TekcTe y KeHo 3ame-
HEHBI CJIOBAMH «CJI0Ba», «(dpa3s» u «ab3aub». Hosble, murepa-
TypHBIe, akCHOMBI KeHo cHaOaun BecbMa IJ1yOOKOMBICICHHBIMH
KOMMEHTapUSIMHU.

Eie oguH anropuT™ rpynnsl Y JIuno COCTOUT B 3aMEHE CIIOB
HX ONpeAeNeHUAMH U3 TOJIKOBOI'O CIOBaps UM MEHEE TOYHBIMU
onpeAeyieHusIMH U3 KpoccBOpAOB. IloyueHHBIN TEKCT B CBOIO
oyepenb NOJABEpPraeTCcsa TaKOMY >e MNpeoOpa3oBaHUIO, U 3Ta
omepanus IMOBTOPSETCA OO TeX IOp, MOKa IepBOHavYaJIbHBIH
CMBICTT HE YTPAavUBAeTCA NOJHOCThIO. OcobGeHHO TpynmHa (M
HHTEpECHA) Clenyromas 3ajaya: BIOpaTh B KavecTBe MCXOIHBIX
[BA COBEPILUEHHO pPa3JIMYHBIX 110 CMBICJIY HpPENJIOKEHUS H 3a
HAMMEHBbIIIee YHCIO LIAroB peodpa3oBaTh UX B OAMHAKOBBIE IO
CMBICITY IPEIJIOKEHHUS.

Ecnu nepByro noJIoBUHY OQHOM MOCIOBUIIBI IPUCOCAUHUTD KO
BTOPOH TNOJIOBUHE APYroi NOCIOBHUIBI, TO MOJYYUTCS «IICEBIO-
cioBua» — GopMa, UCronb3lyeMasi MaThbi030M Kak B aHITHHACKOM,
Tak 4 BO (paHIy3CKOM BapuaHTax. B ero knure «M36paHHbIE
JeKJIapanuy 3aBucuMocT» [ 7, 5*] npuBeaeHb! MO3THYECKHE TIPO-
HM3BEICHHSI M OTPBIBKM B IIpO3€, IOCTPOCHHBIE HA COTHSX
«TICEBIOCJIOBHI, KOTOpble M3ThI03 00pa3oBan U3 46 aHrauiic-
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kux nocnoBud. IlpuBemeM ML HEKOTOPHIE IMPUMEPHI TaKUX
TUOPUIOB [M3 PYCCKHX MOCIOBHIL].

VM XopoIio, a c4acTue JyHIIE.

Pan Ob1 B paif, 1a He 3HAET, TOE OH.
YTto moceemnib, TO IPOMAJO.
CrepnuTcs — MPUTOAUTCS BOABI HAIUTBCS.

ITocnoBunbl, MOrOBOPKH M KPBUIATHIE BBIPAXKEHWS MOXHO
W3MEHSATB, IOACTaBASAA OMO(OHBI —CJIOBA, 3BYYaIlUE OUHAKOBO,
110 MMEIOMIUE pa3jmyHoe 3HaveHme. Ha Takoro poma mopacra-
HOBKAaX OCHOBAaHEI, B YACTHOCTH, Bce Kanambypbl V. TTocioBumsl
U NOTOBOPKH MOXKHO TaKXXe U3MEHATD, NOABEPrasi UX yCeYECHUIO:

Heno macrepa (o meaespe).

Cnpiman 380H (110CHE MOCEIICHUs KapUJIbOHHOTO KOHIEpTa

WM MIPOCIYILUBAHUS 3BOHOB).

CseT KIMHOM (0 caMOOKYCHPOBKE CBETA).

Jleckiop JKCIEPHMEHTHPOBA TAKXKE C HPEAIOKCHUSIMH,
COIEpXKAIIMMHE BCETO e rbIpe OCHOBHBIX CJIOB4, nepedupas sce 24
nepectaHoBku. Lleap Takoro poja 3KCOEpHMEHTa CO CIOBOM
COCTOMT B TOM, YTOOBl MAKCUMH3UPOBATh YUCIIO OCMbBICICHHBIX
nepectaHoBok. JlomyckaeTcs 3aMeHa cioB omodoHamu. Ilepe-
craoBkd Tuna «HemonHelii 0030p 3amagHO-eBPONEHCKUX MHU-
rpauuii B BBIXOAHBIE OHW» C mom3arojoBkamu «Mcxom A,
«Ucxon «B», «Bo3spamenue A + By, «3akntodyenue» (Bce gopo-
ru BenyT B Jluac), mpuHamnexamme M3Tbro3y, IpUBEAEHBI Ha
puc. 43. Mb>3TbI03 OTMEYAeT, 4YTO TEPEYCHb IEPECTAHOBOK
HEMOJIOH MO TMPOCTOW NpPHUYMHE: OCTAJbHBIE TEPECTAHOBKU
H3JUIITHA.

CTpOoKH TO3THYECKHX TPOU3BEACHWHA YYACTHUKU TPYHIHI
Vuno moagBepraroT MEpPecTAHOBKAM MHOTHMH, B TOM YHCIE
M BECbMd M3OLIPEHHBIMH, criocobaMu. JItok IThbeHH HCIONb3YeT
aucT MéOuyca, 4TOOBI, «IEpemieTas» CTPOKM KaKoro-Hubyanb
HU3BECTHOTO CTHXOTBOPEHHS, MOJYYATH W3 HEr0 HOBOE CTHXO-
tBOpeHue. [enaercss 310 Tak. Hanwmmre oxHY mMOJNOBHHY
CTUXOTBOPEHUSA HAa OOHOW CTOPOHE NOJIOCKH Oymaru, a apy-
TyIO—Ha ero OOOpPOTHOH CTOpOHe («KBBEPX TOPMAIIKAMEY).
IlepexpyTuTte NUCT HA NMOJ-000pOTa U COeAUHUTE KOHIBL. Ilocne
3TOTO INPOYTHTE CTHXOTBOPEHHE, KOTOpPOE HAMMCAHO HA OJ-

) B pycckoMm si3blke HauboJiee U3BECTEH, MoOXKayH, kanamOyp «Ap-
XN ocur, a OCHNl OXPHID.
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A Partial Survey of Western European Holiday Migrations

EXODUS A RETURN A +B

Leed’s roads roam to all? Rhodes roams lcads to all?
Rome’s Leeds’ road to all - Roads lead all to Rome,
All Leeds rode to Rome. Lead all Rhodes to Rome.

Rome-roads lead to all?

EXODUS B All roam roads to Leeds!
All Rome leads to roads. Rome rode all to Leeds.
Rome leads all to roads,

Leads Rome all to roads SUMMARY

”"Roam all leads to roads!” All roads roam to Leeds

Roads lead Rome to all?
All leads roam to Rhodes,
Lead all Rome to Rhodes.

Puc. 43

MepectanoBku cioB B mociosuie (no I'. Matsro3y).

HOM-eTUHCTBEHHOM CTOpOHe jmcra MéOmyca: CTpOKM HOJOBHH
HCXOHOTO CTUXOTBOPEHHUSI TPH 3TOM OKAa3bIBAIOTCA Ieperie-
TEHHbIMH, KaK MajbLbl CuelIeHHbIX pyk. Llenp Takoro pona
9KCIIEPUMEHTOB COCTOUT B TOM, YTOOBI «COYHHSTHY» CTUXOTBO-
PEHUs1, KOTOPBIE UMEFOT TPOTUBOIOIOXKHBINA CMBICIL, €CJIM YATATh
WX Ha OBYCTOPOHHEM JIUCTKE U HA MOJMYYEHHOM M3 HErO JIACTE
«Mébuyca» (mociie moayobopora).

IIpuem Jleckropa ¢ nucrom MEOHyca MOXHO HPHUMEHATH
H K JIBYM CTHXOTBODEHHSM, HMEIOIIUM OJIHHAKOBOE YHCIIO
CTPOK, HO HAIIMCAHHBIX Pa3JIMYHBIMU N03TaMu. CTUXOTBOpEHHE,
KOTOpO€ NpH 3TOM IIOJy4yaeTcsl, OOBIYHO HOCHT T'POTECKHBIH
xapaxTep, Ho He Bcerna. Ha puc. 44 mpeobpasoBanue Mébuyca
TIPUMEHEHO MHOH K H3BECTHBIM 4YETBEPOCTHIINAM DaHbl CeHT-
Buncent Muie o ropsmel cBeve V) M HaYaJbHBIM CTPOKaM

Y HucxoauT coH
3nuHop Muue

Hucxonur col, manas ¢ Mpo3payHbIMM KarjissMH JOXKIS
(CBeya MOs rOpUT ¢ ABYX KOHIIOB)

Ha kpyTbie yTechl ropoaa,

CBeun He XBaTUT Ha BCIO HOYb.

HucxomuT coH, oA CHoBa 0OpeTaroT MOKOif,
Ho, o Mou Bparu, o MoH Apy3b4,

Korna kaneiabku HECJIBIIIHO MaaaloT,

Kakoii MArkuii CBET U3JIUBAET CBeya.
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Sleep Falls My Candle

By Elinor Millay by Edna Wylie
Sleep falls, with limpid drops of rain My candle burns at both ends.
(My candle burns at both ends) Sleep falls with limpid drops of rain
upon the sleep cliffs of the town. (it will not last the night)
It will not last the night. upon the steep cliffs of the town.
Sleep falls, men are at peace again.  Bot ah, my foes and oh, my friends,

But ah, my foes and oh, my friends, sleep falls, men are at peace again.
while the small drops fall softly down, It gives a lovely light
It gives a lovely light. while the small drops fall softly down.

Puc. 44

[ToaMmsl, «cnneTeHHble» JUcTOM MEGuyca.

IIPEKPACHOTO CTUXOTBOpeHUs nuHop Baitnu «Konokona B
JileY 911 S

Y4acTHUKAMHU TPYNIbl YJIUIO HANIMCAHO HECKOJILKO paccKa-
30B W TbEC, Pa3OUTHIX HA YACTH, B «Iay3ax» MEXAY KOTOPBIMH
YUTATEIM WIM 3pUTESM MOTYT BHIOMpAThH pa3jIMYHBIE BapUAHTHI
MEPEXO0B K TOCICAYIOIUM YacTsM, TIIOJiyyast pa3JInyHble
croxeTHble JuHUM. (Takoil mpueM He cieayeT NyTaThb C paHAO-
MH3AIUeH pa3IMYHBIX 3JIEMEHTOB CIOXKET4, YTOMHUTEIbHO OJ-
HOOOpa3Hble NpUMEPHl KOTOpPOH MBI HaxomuM B «MoOuie»
Mumens bBroTtopa uiIM B MOCIEOHMX pOMaHax VYuibsMa
C. beppagca.) K MmeronaM u nensM rpynmnsl Yiauno Oau3ox
poMan «Mrpa B KJIaCCHKW» AapreHTHHCKOIro mmcaTens XYJIHO
Kopracapa (mpoxuBarorero, kak ¥ Matbio3, B ITapuxe). Cto
MATHIOECAT YeThIPE TJIaBbl 3TOT0 POMaHa MOXXHO YMTATh IABYMS
crocobaMu: cHavasa, Kak OOBIYHO, IO MOPSAKY OT MEPBOM IIaBbl
[0 TATHAECAT IIECTOM, 3aTeM HAIJICKHUT HNEepEeUTH K CEMBbIECST

1) Mos cBeya
Dnua Bainu

Mos cBeYa rOpHUT C ABYX KOHIIOB.

CoH majgaer ¢ Mpo3pavyHbIMM KATUTAMH A0XKASA
(OH He OyAeT MOTH BCIO HOYB)

Ha kpyTsle yTecwl ropoja.

Ho, o Mou Bparu, 0 Mou Ipy3bs,

CoH mapgaer, JilOAM CHOBa OOpETarOT TIOKOIA.
Kakoii MsArkuii CBET M3JIMBAaET CBeYa,

Korga kamnenbku HECHBILIHO TMaaaioT.
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TpeThedl rjiaBe W «IpbIraTh» (KaK MPU UIpe B KJIACCUKH, OTKYyJa
W Ha3BaHWE KHWTH) 10 BCell KHHre, Nepexoas KaxIbId pa3
K TJIaBe, HOMep KOTOpOH YKa3aH B KOHIE Npeblayiiedl riaBbl.
Mmuorre rnaBel B pomaHe Koprtacapa, cnenys ykasaHUAM
aBTOpa, NOJDKHBI ObITH NPOYMTAHBI ABAXKIBI, 4 OJHA IJIaBa—Ja-
JKE YEeThIpe pasa.

Ha BcemupHoit BricTaBke 1967 r. B MoHpeaie B HaBUJIbOHE
Yexo-CnoBakuy  JA€MOHCTpUpPOBANCH GHIBM, IO3BOJISIBILAI
3pUTESIIM O CBOEMY YCMOTPEHHIO BHIOMPATh NPOIOJIKEHHUE
B 5 Mecrax (Kaxmas «BHWJIKa» JaBajla BO3MOXHOCThL BBIOpaTh
OOUH U3 ABYX BAPHAHTOB). B NEHCTBUTENHHOCTH YCTPOMUTEIH
3peNuila MO Ha 0OMaH 3pUTes, MOCKOJNBbKY AEMOHCTPHPO-
BaJICh PEaJIbHO TOJIBKO IBa (PUIIbEMA, CIOXKETHI KOTOPBIX pacxo-
JUJTUCH JINIIB OJISE TOTO, YTOOBI COBIACTD B CJEAYIOLIEH «BHIIKE».
IMo cnosam Teomopa X. HenbCoHa, OMUCABIIETO «BETBSIIUECS
KdHOOMIBMBD B «MaiuuHe CHOB» (TIOJIOBHHE KHHIM M3 [BYX
4acTe#, kKoTopyro OH onyOnukoBai B 1974 r. B Uukaro), KMHO-
MEXaHUK IIPOCTO OIYCKAET HEMPO3pavHbIil 3aTBOP Nepen 0OBbek-
THBOM TOTO ammapara, ¢ IOMOIIb0 KOTOPOTo AEMOHCTPHPYETCH
uneM, comepkaluii HexenaTeabHyO YacTh. [Ipu 5 IBOMYHBIX,
Wid OWHApHBIX, BLIOOpax 0e3 caMmolepecedeHdus oOllee YHUCIIO
BapHaHTOB (uibMa mpocturaer 2° = 32. ChbeMKa T4KOIO KO-
JudecTBa (GUIBMOB Jierjia Obl HEHNOCHIBbHBIM (PUHAHCOBBIM
OpeMeHeM Ha IUIeYd KUHOIIPOAIOCEpA M O3HAayasa Obl AOTMOJIHH-
TEJLHYIO HArpy3Ky IUIS akTepOB.

«OMOCHUHTAKCU3M» —OJIMH M3 U300PETEHHBIX YyIaCTHHKAMH
TPYNIbl YIWINO TEPMHHOB, O3HAYAIOIIWH 3aMeHY BCeX CJIOB
TEKCTA HOBBIMH CJIOBAMHM C COXPAaHEHHEM II€pPBOHAYAJILHOM
CHHTaKCH4CCKOl cTpykTypbl. HeuTo ananorumunoe meman Mop-
tumep ok Aanep B «/JlMarpamMmaTuke» —BeCbMa HWHTEPECHOM
KHUKEYKE C PO30H HOHCEHCAa, «COCTpANaHHOM» Axnepom u Mon
I1. XatuuHCcOH (B TO Bpems >xeHoir Pobepra MaitHapna
XatuynHcoHA) B 19321. ABTOp Tekcra Ajep, a HIIIOCTPALMH
MPHHALNEKXAT MHUCCHC XATYMHCOH. S| MMEN ymoOBOJBCTBHE CITy-
IATh JEKIHIo (C JEMOHCTpanued ClIaugoB), KOTOPYIO XaT4YuH-
COH M AJUtep MPOYMTANHM BABOEM O CBOEH KHHMIre B MaHaen-xose
Yukarckoro yHuBepcutera. M3patenscTBo «P3HmoM xayc» wus-
JIaJIO 3TOT TOMHK OTPaHHYEHHBIM TUPAXoM (750 3K3eMILIAPOB).
OnuH 3K3eMIUIAp ObUT mOJapeH 4YeMNHOHy mo Oopnbe [[XHHY
Tannu. IlompobHocTH 00 3TOM KHHMIe W peakUWd Ha Hee
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KPUTHUKOB BBl MOXET€ MpOYMTaTh B aBToOWorpadm Amiepa
«®unocodp B nenom» [7, 6*].

MHorga B KakOM-HUOYOb OTPBIBKE M3 HM3BECTHOT'O CTHXO-
TBOPHOTO TEKCTa YAAETCS MNEePeCTaBUThL CJIOBa TakK, 4TO IIO-
JIy4aeTCs COBEPIIEHHO APYrod CTUXOTBOPHBIM TekcT. Pa3spera-
€TCs KaK YrOoJHO M3MEHATh NMyHKTYallMio U pa3dbuBaTh CTPOKH,
3aMEHATh CTPOYHbIe OYKBHI MPOIMUCHBIMU U MPOIUCHBIE — CTPOY-
Heivu V. (Pe3ynbTaThl OJHOIO TAKOTO OKCIIEPMMEHTA, Ipel-
OpUHATOro JIMHIOHOM M MHOH, ONMYOJIMKOBAHBI MOJ HA3BAHUEM
«[ToaTnyeckuii epanam» B MalckoM HoMepe XypHana ,,Word
Ways“ 3a 1973 r.) BoT ogHO M3 TakuX CTHXOTBOpPEHHUH, CC3-
JAaHHBIX MHOH. Moxere 1M BBl BOCCTAHOBUTH OpUTHHAN?
(®amunus mosTa NMpeacTaBiaseT coOOM aHarpamMmy, COCTaBJICH-
HYIO U3 UMEHHU ¥ (paMuUIMKu aBTOpa NOMJIUHHOTO CTUXOTBOPEHHUS. )

Poctok,

Kax crpax,
Crout y Bpat?

A 4YyBCTBO 4MCTOE
3aech —

SAnosutas tpasa?

C. Yanbno Paiik

B ¢eBpansckom HOMepe xypHana ,,Word Ways“ 3a 1974 r.
onyOIMKOBaHA MO3Ma ONHOTO M3 MOCTOSIHHBIX aBTOpPOB Mboapu
SIHTKBHCT, BOCIpoOU3BeNeHHas Ha puc. 45. UTo HEOOBIYHOrO
B 3TOM moame?

A YTO IPOU3OUIET, €CJIM OJMH MO3T HAIMUUIET CTUXOTBOPEHUE U
nepenacT IpPyromMy COCTABJICHHBIH B ai(paBUTHOM IMOPSIKE CIUCOK
BCEX CJIOB, BCTPEYAIOIIMXCSA B 3TOM CTHXOTBOPEHHH, 4 TOT, HE BUAS
CaMOTo CTHUXOTBOPEHHS, HAIMILET HOBOE CTHXOTBOPEHHUE, HCIOJb-
3ysl TOJIBKO 3aIlac CJIOB, MOJIy4E€HHBIH OT CBOEroO KOJUIETH? YyacT-
HUKH TPYIIbI YJIANO TAKOTO poAa SKCIIEPHMEHTHI He IPOU3BOIUIIH.
Heckonbko pe3ynbTaTOB TAaKHX OMBITOB OBUINM OMyOJMKOBAHBI
B XxypHaie ,,Word Ways®“ (pemakTop xypHaja DKKJIep Ha3bIBaeT

1) B pycckux TekcTax pa3pelllaeTcss Takke H3MEHATh MNaJeXH.—
ITpum. nepes.

2 Jlns aHanu3a CKPBLITON CTPYKTYpHI (M OTBETA HA MOCTABJCHHBIH
BOTIPOC) 3HAHME AHTJIMICKOro si3blka He 00s3aTenbHO.— I[Tpuri. nepes.
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Winter Reigns

Shimmering, gleaming, glistening glow —
Winter reigns, splendiferous snow!
Won’t this sight, this stainless scene,
Endlessly yield days supreme?

Eyeing ground, deep piled, delights
Skiers scaling garish heights.
Still like eagles soaring, glide
Eager racers; show-offs slide.

Ecstatic children, noses scarved -
Dancing gnomes, seem magic carved —
Doing graceful leaps. Snowballs,
Swishing globules, sail low walls.

Surely year-end’s special lure

Eases sorrow we endure,

Every year renews shared dream,
Memories sweet, that timeless stream.

—Mary Youngquist

Puc. 45

ITooma co cKkpbwITOH CTPYKTYpOId.

Tak¥e CTHXOTBOPEHHUS «KJIEMTOCIOBapHbIMMU»). (CM. HOMepa
kypHaaa ,,Word Ways“ 3a mait 1969 r., asryct 1970 r. u mai
1975 r., a Takxe peJakTHPYEMbIH DKKJIEpOM pa3gen XypHajia
,»Games and Puzzles® («Mrpbl ¥ TOJIOBOJIOMKH») 3a HIOJB 1976 1.
H I 4 yxe ynomuHaBsiueiica kaura beprepcona [7, 6].) Ilo-
JIy4arouyecss Mo TaKOMY PELENTy CTUXOTBOPEHHS MOTYT 00-
JNIaJaTh HOCTATOYHO BBICOKAMHM NMO3THYECKUMH IOCTOHMHCTBAMH
H N0 OyXy IOYTH HWYEM He HAIIOMHMHATL HCXOAHBIE. DKKJIEp
omyOJINKOBAJI HECKOJBKO HHTEPECHBIX CTATUCTHYECKUX PE3YJIb-
TaTOB CPaBHEHUA ABYX CTHXOTBOPEHUH —CTaporo, HMCXOOHOTO,
u HoBoro. Kak M ciemoBajio 0XuWaaTh, Y€M KOpPOYE HCXOMHOE
CTHXOTBOPEHHE, TEM Sp4Ye NPOSBIACTCH TEHICHIMS K COBIA-
JEHUIO CTUXOTBOPEHUH.

W3 omuHHamuatu Hambonee 4YacTo BCTpevarommxcs OykB
¢$paHIy3CcKOro si3pika MOXHO COCTaBHTh cJIOBO ulcérations
(u3bA3BICHUS, NosBJcHUA A3B). [lepek nnsi coGCTBEHHOroO ymo-
BOJILCTBUS IPHHAJCS COYUHATH CTUXOTBOPEHHUS, COCTOSIIUE
TOJIBKO U3 9TUX 11 OykB (Takue CTUXOTBOPEHHS MOXHO OBbLIO ObI
Ha3BaTh H3orpammarudeckumu). Ilepek omyOsmkoBajl Takxke
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CRU + ASTIONLE
+ URESTLOINCA
CUITONRASEL +
IERCLOSTANU +
ITELARCOUS + N
C + RONETULIAS
LACOURIN + EST
RUCTI + LEASON
+ LASCOURTNIE
RECULATON + IS
TOIRE + LANCSU
RLANUITEC + OS

Cru bastion, le mur est loin: ca cuit, on rase
I'hier clos, ta nudité, I'arc ou, synchrone, tu
lias la cour indestructible a son glas court nié,
regu la.

ton histoire:
blanc sur la nuit,
échos

Puc. 46

N3orpamma XKopxa Ilepeka.

CTUXOTBOPEHHS, COCTOSAILIUE U3 TeX ke 11 OykB IuIFOC OOHOM
«cBoboaHoM» OykBbl. Kak «aemaeTcss» Takoe CTHXOTBOpEHHE,
moka3aHo Ha pwuc. 46. IloysoxeHue kaxaoi CBOOOIHON OYKBBHI
IIOMEYEHO KpecToM. BoT 4To nomyumnocs, koraa Ilepek 3ameHun
BCE KpECThl OYKBaMM, BLIODAHHBIMH II0 CBOEMY YCMOTPEHHIO:

«Ilonaramm, 4yto 6acTHOH, cTeHa, Aajieko. DTO OOXHraer: ThI
€/lBa KacaellbCs 4ero-To 3aKphITOro BYepa, TBOS HAroTa, apka,
rae Thl, CHHXPOHHO, CBS3bIBaclllb HEYHHYTOXMMBIH ABOp C
KpaTKMM, HEBOCIIPMEMJIEMBIM MOXOPOHHBIM 3BOHOM, NOCTHIHY-
Ta. TBOS HcTOpMs: Genblii Ha (OHe HOYM, OTKJIMKACTCH IXOMD.

Korpa B CHIA mosiBHJIKCH NEpBbIE JIMHOTUIIHBIE MAIIIVMHBI,
CYHTAJIOCh, YTO B AHTJIMHCKOM SI3BIKE 4Yallle BCETO BCTPEYAIOTCS
ciaenyrome 12 OykB (B mopsake yOBIBAHHS 4YacTOTHI). etaoin
shrdlu. DTy nBa TUIEHHBIX BCAKOTO CMBICTIA CIOBA 0Opa30BaHbI
OykBaMH, CTOSINMMHM HAa KJIaBHINAX JIMHOTHIA B [EPBOM H
BTOpoM cronbuax. MHorga Habopiumk npoberaeT mo BceMy
cronbuy KiaaBuui, 4yTOOBI OTMETHTh MECTO B TEKCTE, TAE €My
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HEOXOOUMO HCIpaBUTh OykBYy. Ecim oH 3abyneT HM3bATDH JIHII-
HIOIO CTPOKY, KaObanucTh4ecKkHe CIIOBAa MOTYT OKa3aThCst Ha-
TMeYaTAHHBIMA. MOXHO TIONBITATLCS COCTABUTEH CTHXOTBOPCHHS
u3 Oyks etaoin shrdlu co cBoOoaHOl TpuHAOATOH OYKBOH MK
6e3 Hee.

U3BecTHO TOJIBKO OHO AaHIJIMHACKOE CJIOBO, B KOTOPOE
BxoasaT Bce 12 Oyks u3 etaoin shrdlu. Dto ,,outlandisher”
(uHOCTpanen). OHO mpuBencHo, Hampumep, B New Standard
Unabridged Dictionary. 3 3Tux e OykB MOXXHO COCTaBHTH ABa
AHTJIMACKUX CJIOBA, OOpa3yloluX Ha3BaHHE YacCTH H3BECTHOM
CTpaHbl. MoXeTe JIi BbI yKa3aTh 3TO reorpadudeckoe HazBanue?

I'pynna Yauno morpyawnace W Haja cocTaBsieHneM ¢pas,
KOTOPBIE TO-aHITMHACKM HA3BLIBAFOTCH (Ppa3zaMH THUIA «CHEXHOTO
KOMa»: Ka)XJI0€ CII0OBO B Takod (paze Ha onuy OyKBYy mNTUHHEE
npensiaymero V. MaTbio3 NOPUBOIAMT CHEXHBIM KOM M3 22 CIIOB,
HayMHAMOMMCA ¢ ,,0 le bon sens («o 3apaBBIA CMBICTY)
H KOH4arolmiics ,,pseudotransfigurations” («mceBgorpancdury-
pauuu»). BenmkoNenHel NpUMEP CHEXKHOro Koma uis 20
AHTJIMACKUX CJIOB NPUBENEH B KJIACCHYECKOM KHUTe «SI3bik Ha
nocyre» Imutpus boprmana [7, 2]:

I do not know where family doctors acquired illegibly perplexing
handwriting; nevertheless, extraordinary pharmaceutical intel-
lectuality, counterbalancing indecipherability, transcendentalizes
intercommunications’ incomprehensibleness.

(«5 He 3HatO, rAe ceMelinbie Bpaun oOpETarOT CBON COBEPLICHHO
Hepa3bopumBbIil ovepk. TemM HEe MeHee HEOOBIYAHHO BBICOKHM
UHTEJJIEKTYalbHbIll ypOBEHb (apManeBTOB, YPaBHOBEIIUBAS
TPYIHOCTH HEMOANAIOLIETOCH paciindpoBKE TEKCTA, MO3BOJSET
TPAHCIEHACHTHBIM 00pa3oM NpeoaoeTh HEMOHATHOCTDY.)
«IToTeHnuanbHass nuTepaTypa» OyKBajJbHO HAOWTA BCEBO3-
MOXXHBIMH JIHHTBUCTUYECKVMH .UTpaMH U 3abaBamMu, HO H3-3a
HEeOCTaTKa MeCTa sl IPUBENY 3[ecCh JIMIIL emne oaHy. JKak benc
MUIIET TAK Ha3bIBa€Mble «MppalAOHAJIbLHbIE COHETBI»: 14 CTpok
JensTCs Ha 5 yacTel, cocroanmx u3 3 cTpok, | cTpoku, 4 CTpoK,
1 crpoku u 5 crpok. Ilare uugpp—31415—-we 4TO HHOE, KAK
mepBble IATh 3HAKOB JECATHYHOTO PAa3NIOKEHUSA HppAnUOHATb-

D «CurexHplit KOM» MOXHO HauaTh, HanpuMep, Tak: «SI He Mmoo,
XaJlb, neceH, Oamnam».— I[lpum. nepes.
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HOTO YHCJIA T, OTCIOJIa ¥ Ha3BaHUE COHETOB. CxeMa pudm: aob, c,
baob, c, cdccd. OmuHOYHBIE CTPOKH HOJKHEI OKaHYHBATHCS
OIHUM H TEM XE CJIOBOM.

Ho31s ApHO mpenmovYMTaeT MO3THYECKHHA XAHP «TeTepOCeK-
CyanbHOH MO3MIUM»: B TAKOIO pOJa CTHXaX CTPOKH C MYKCKOM
pudMoit (C ymapeHHEM HA NHOCHEIHEM CJIOTE) YepedyloTCs CO
CTpOKaMH ¢ XeHCKoit pudmoi (c Oe3ymapHbIM MOCIEIHUM
CJIOrOM).

VY4acTHUKA Tpymmbl YIIUIO BBIBEJIM MHOXECTBO ajnredpau-
yeckux (opMyJ, KOTOpbie 3(GPEKTHBHO HCIOIL3YIOTCH s
KOHCTPYHPOBAaHHS CIOXKETOB POMAaHOB, paccka3oB W mbec. Ms3-
BECTHBIA crenmanucT nmo teopuu rpados Knox Bepx mokasai,
4TO HampasJieHHbIE rpadsl (rpadsl, Y KOTOPHIX Bee pebpa UMEIOT
ONpeAC/ICHHOE HAIpaBJICHHE, YKa3bIBAEMOE CTPEJIKAMH) MOTYT
0Ka3aThCs MOJIS3HBIMY MIPH aHAJIN3E CTPYKTYPHI JIUTEPATYPHOI O
MPOU3BEICHHUS.

B TpexakTHOM mbece Ilepeka «Yxkachl BOMHBI» BECH QUAJIOT
COCTOHT M3 CJIOB, 3BYYaHHE KOTOPHIX BOCHPOM3BOIUT HA3BAHUS
OykB (¢paHmy3ckoro andaBuTa, YATAEMBIX BCIYX IO MOPSAAKY.
Kypnan ,Word Ways® omnyOGimukoBajl OCTPOYMHBI aHIJIOA3BIY-
HBIf aHAJOr TAKOTO TEKCTa, NPUHAICKAIMA OKKIepy, M
CIIEIYIOLIMI 3aMeYaTeIbHbIA GparMeHT, IpUAyMaHHbIit MaThiO-
30M. Bopona obpamaercss K OTOPOJHOMY IIyraiy:

Hay, be seedy! He-effigy, hate-shy jaky yellow man, oh peek, you
are rusty, you've edible, you ex-wise he!

(«@it, yro-To THI moobtpenaincsa! Hy m oOpasmna, yydyeno
TOpPOXOBOE, MOIISAN-Ka Ha cebs, ThI BECh 3aMIles, TOJIbKO HA
KOpM H TOIHUILCA, C YMa CIATWI». [dpyrue npuMepsl CTONb Xe
HEOOBIYHOTO «IIPOYTEHHS» AHTJMICKOro asadaBUTa MPHBEICHBI
Ha c. 85 maiickoro HoMmepa xypHana ,,Word Ways“ 3a 1971 r.)

IMpensmxy Bamm Bo3paxeHHs. «Bce 3TO OCTpOyMHO,—CKa-
JKEeTe Bbl,—HO Hecepbe3Ho. JXKanmb, 4TO TBOpYECKas 3HEPrus
pacxomyeTcss Ha IycTsku». HO pa3Be Bce 3TH ONBITHI, MYCTh
HECKOJIbKO 3KCICHTPUYHBIE, HE YOEKIaI0T HaC B TOM, 4TO SI3bIK
KylIbTYpbl, B KOTOPOM TaWMHCTBEHHbIM OOpa3oM coYeTaeTcs
3By4aHHE M 3HAYCHHE, MPEACTABISET COOOW HEKOE IEJIOCTHOE
oOpa3oBaHue, XHUBYIIee CBOedl COOCTBEHHOR >M3HbIO? «3aman
6e3ymen,— nuiueT MaThi03 B cBoeit kaure «Oceganue».— A He Mor
Ob1 xuTh O€3 BalIMX CJIOB HE3aBHCHUMO OT TOrO, KaK OHH
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mauyTcs». Pazse MOHOJIOT BOpPOHBI, MOSIBUCH OH TAe-HUOYAb
B Henpax «[TomuHOK Mo ®uHHEraHy», BbI3BaAJ Obl HEAOBOJLCTBO
Hxeiimca JIxoiica, KOTOpBIid OB CYesJ €ro HEYMECTHLIM HJIH
BHIMaAaroMM u3 oOmed crunuctukn «®PunHerana»? Passe
Jxoitc He mopanoBaics Obl, OOHAPYXHMB CKPBITYIO CTPYKTYpY
3TOr0 MoOHoJjora?

OTBeTbl M pelueHuUA

OtpbiBok M3 «ctuxoTBopeHus C. Yanpno Paiika» moctpoeH

u3 caenyronmx cTpok «bannaasl Peaqunrckoit TropeMbl» Ockapa
Vaiuipaa

3nech SI0BUTOIO TPABOH
[MpenaTenbCTBO pacTar,

A 4yBCTBQ YHUCTOrO POCTOK
3aayimaT v paciisT.

Kartepuna Xod@d ckoncTpympoBana msaTh IpYrux IpeBOC-
XOIOHBIX BAPHAHTOB CTHXOTBOPEHHH, MOCTPOEHHBIX M3 3THX Xe
YeThIpeX CTPOK Yaitnpaa. OHH OnyOIMKOBaHbBI B pa3felie MuceM
XypHana ,,Scientific American* (ampens 1977 r.) mom ImceBao-
anMamMu: Oswald C. Ire, Rod 1. Clawse, Eric O.L. Daws, Dora
S. Wilec u Rosa W. Clide?. Capun I'epcoH Bbipasmna Hemo-
yMeHHEe Mo moBoay Toro, moyeMmy C. Yanpno Paiik He Boc-
MOJIb30BAJICSA MOCIETHUMHI JBYMSI CTPOKaMH TOM K€ CTPOdBI:

3necs Huszocts mapcrsyer, a Crpax,
Kak cTpax, CTOMT y Bpar.

Omna 3asepuiaer crpodpy C. Yanngo Paiika Tax:

Kak crpax,
CroHt y Bpar
3necy Huzocts.
A Crpax
LlapcTByer.

D lep. B. Tonoposa.- L{ut. no uzganuto: Yaiinsa O. M36pauHoe.
M.: XynoxecTBeHHas auTeparypa, 1986.

2" AHramiickoe HATIMCAHHE MMEHH M (DAaMUIIMM aBTOpA OpHMIMHAJA
Ockapa Vaitnbaa suirasaut tak: Oscar Wilde— ITpum. nepes.
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CkpblTass CHMMETpPHS M03Mbl M3pH SIHIKBHCT 3akirodaeTcs
B TOM, YTO MOCJieAHsAsS OYKBa KaXXZOT'0 CII0BA COBHANAET C NEPBOMA
OYyKBOM CIEHYIOIIETO CIIOBAa. DTHM Xe CBOMCTBOM oOnamaeT
IlaXxke MOIIKMCH aBTOPA, MPUBEJEHHAs B KOHLIE HO3MBL: M1 Mary
OKaHYMBAETCS Ha Y, ¥ HMEHHO C 3TOH e OyKBBl HayMHaeTCH
damunus Youngquist. HekoTopsle unTarenu npenjaraiym wus-
MEHHUTh Ha3BaHUE TOIMBI TaK, YTOOBI OHO HAYMHAIOCH Ha OYKBY
t, Ha KOTOpYIO OKaHumWBaeTcs ¢dbamMuaus Youngquist (Harmpumep,
This Snow, Winter Reigns nnu Then, Now, Winter Reigns). 3to
mo3BONMIO OBl TpUIAThL BCEMY TEKCTY LMKJIMYECKYIO 3aBep-
mweHHoCcTh. Oba Ha3anusg npuHamiexat boOy I'peropaxy.

N3 GykB, 00pa3yromux «Mmaruieckue» ciosa etaoin shrdlu,
MOXHO COCTaBUTH reorpaduieckoe Haspanme South Ireland
(FOxnas Upnannus). Jxon Param nepecraBui OykBBHI Tak, 4TO
MOJIyYUJICSl COBET, JAHHBIA WCIAHIIAM OTHOCHTEJNIBHO TOrO, Kak
moctuyb FOxuo# Mpnanmum: ,,Sail due North* («ILnsiBuTe Ha
cepep»). Jomopec Kosenbckas, mepecTaBHB OYKBBI, MOJIYy4YHIa
cioBo antishoulder (anTumneuo). Puuapn Xokunc cyMen cocra-
BUTH H3 TeX k¢ OYKB BBICKa3biBaHUE areHTa GI0po IMyTelecTBHid:
,»1 handle tours”“ («S mpomaro mytemecTBus»). Tom [oin Ha-
moMHMN MHe: OTaouH Ulpamy-—ondH u3 nepcoHaxeil Nbechl
Onmepa Patica «MammHa 11 CIOXEHASD.

Heuine Marmyeckme cnosa etaoin shrdlu moyTH HOJHOCTBIO
BBIIIUTH M3 YIIOTpeOIeHNs MOCe TOTO, KaK Ha CMEHY JIMHOTHIIAM
MpHIIeS KOMIOLIOTEpHLINH Habop, HO coueTanne 6ykB QWERTY
¥ TMOHbIHE C HAMM: 3TO MEpBbIE IecTh OYKB Ha KJIaBHAType
CTanJapTHOW muinymeit Maumaku. KcraTn, 3HaeTe JM BBI, YTO
couetanue O6ykB TYPEWRITER (muurymiass MamuHKa) MOXET
ObITh MONY4YeHO M3 OYKB BEPXHETO psla 3TOil KiaBHAaTyphl?

MHorne 4MTaTeNH MPHUCAANd CTAXOTBOPEHHS, CTPOKH KO-
TOPBIX COCTaBJIEHBI TOJLKO H3 OyKB, 00pa3ylolux MarHveckue
cnoBa etaoin shrdlu. OmgHO ¥3 JydIMX TAKHX CTHXOTBOPEHHIH,
npuHamiexaiiee Yonrepy JleiTy, O6b110 onyOGaukoBaHO B pas-
nene mmceM xypHana «Scientific American» (ampenas 1977 r.).
HasriBanocs ono «Sharon Dilute», coCTOSIO M3 BOCBMH YET-
BEPOCTHIIMH M HaYWHAJIOCHh TaK:

Old hunter, as I  no adult heirs,
dash in to rule, riled, shout an
insult a horde oath: ,Sin lured,
and so lie hurt, had soul inert.”
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JeBbl cnaT ¢ ry0uMH 1IBETA po3.

CoH HUCXOAMT, NIOAH MOYHBAIOT.

Ha nonsx, rae po3bl yBsgaloT,

Menkuii fOXAb MEX TEM HACT, HIET ...

ITocne myOnmkammm MOefl 3aMETKM O Ipymie Yiumo (CM.
MpeabIaymyo riaaBy) B xypHane «Time» (Bpems) (10 ssaBaps
1977 r.) mosBmwiIac, cTaTbg OO0 Y4YaCTHHKax 3TOH TPYHIBI C
dotorpadmeit Ppancya JlennoHHe, MEPETUCTHIBAIOLIETO MOJIOC-
x¥ Kamxeukd Paiimona Keno ¢ 10'* conetamu. B paszmene nucem
TOoro xe xypHnajia (31 saBaps 1977 r.) noMelieHbI JBE «IICEBIO-
CJIOBHIIBI», MPAAYMAHHBIE €r0 YuTaTeasMu: «Jlery BpeMs — TBOS
HeOens» M «Y4yeHbe M TPYA—Jy4yllIMA JieKapb», a TAaKXe [OBa
MOCTPOEHHBIX UMH HEOOBIYHBIX MPEIJIOKEHUS THIIA «CHEXHOTO
KOMa.

JlenmonHe coob1LMI MHE B IACBME O JAPYTHMX OCHOBAHHBIX UM
rpymiax: Yne#nmo (XHBONHCH), YMymo (My3biKa), YCHHENO
(xuHO) M Yiumono (JeTeKTHUBHasi autepatypa). B 1978 r. om
omyOJMKOBan cIoBapbs o MateMmaTnke, a B 1983 r.—anronoruio
3aMedaTeNbHbIX YNCENl, B KOTOPYEO BOUUIM (C €ro KOMMEHTa-
pusmu) ceenenus o 500 HeoObruwwix uymcnax. Ha doto 3 BH
BuauTe GoTorpaduio y4acTHHKOB IpYIMNbI YIIUIO, CAETAHHYIO
B 1985 r. y JlenuoHne B cagy. Jleawonsae cooOmun Takke O TOM,
yro Kmon bepx, crnenumamuct mo Teopuu rpadoB U3 TPYIIILI
VYumo, Halmcajl COHET € «HCYE3aIOMICH CTpoKoit», Hamogobwue
HapagoKkca HMCYE3aIOLIETO THOMAa, O KOTOPOM pacCKa3blBaeTCs
B 1. 12 moeit xauru «Kpectuku-nomuku» [7, 7*]: ecau coHeT
pa3pe3aTh Ha 3 YaCTH M PACHOJIOXHUTH UX B IPYIOM MOPAIKE, TO
BMeCTO 15 cTpok monyuurtcs 14, mpuyeM B oOOHMX BapHaHTax
TEKCT BIIOJIHE OCMBICJIEH.

XKopx Tlepek, ckonyaBiMiics OT paka (B Bo3pacTe 46 jeT)
B 1982 r., ponmics B espeiickoil cembe B Ilapuxe. Ero poautenn
smurpupoBain B 20-x rogax u3 [Moaswmm. Oteny norud Bo BpeMs
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BTOpXeHHUs HeMileB Bo DpaHnuro, MaTe yMepja B KOHIEHTpa-
HUOHHOM Jarepe. M3 60see yeM AIOXKUHBI KHUT, IPHHAJIEKALIIX
nepy Ilepeka, ero menmeBp «Ku3Hb: Kak €10 IOJIb30BATHCI»
3aCIyXXKHMBaeT HEKOTOPBIX KOMMeEHTapueB. IIAThCOT HEBSHOCTO
OQHa CTpaHMIA 3TOro NpoM3BeAcHUs paszbutra Ha 99 rnas u
SMAJIOT, coAepXalue HoApoOHOEe OmHCaHue KaXIOW KOMHATHI
noxomHoro noma B Ilapmke M XHM3HH KaXIoro u3 ero obura-
tesneit. CTO KOMHAT COOTBETCTBYIOT KJIETKaM I'PEKO-JIATHHCKOTO
kBagpata 10 x 10 (mogpobuee o Takux KBagpaTax CM. ri1. 1 mMoeit
kHuru [7, 8%]). Mb1 06xoauM BCe KOMHATHl XOJIOM IIAXMAaTHOTO
KOHSl, «IIPBITAIOMIETO» C OJHON KJIETKM KBaapaTa Ha IOPYLYIO.
Wuteprep BCEX KOMHAT HM300paeH HA OrPOMHOM KAapTHHE,
HapHCOBAHHOM CTAPBIM XYIOXHHKOM, KOTOPBIH NPOXUI B JOME
55 ner.

Opanny3ckuit OpurMHaj poMaHa OJemieT HenepeBOTUMON
UTPOH CJIOB, 3aHMMATENLHBIMA MAaTEMaTHYECKMMH TONOBOJIOM-
KaMM M IIaXMaTHBIMHM 33aJa4aMH H CKPBITBIMH IIMTaTaMH U3
IpOHU3BEACHUN 3HAMEHHUTHIX aBTOpoB. Ilon Octep, aBTOp peneH-
3ud Ha poMal [lepeka, ony6aukoBaHHON B KHIDKHOM 0003pEHHH
raszers «Hpro-Mlopk Taiimc» (15 mHos6ps 1987 r.), HasBan Jo-
BYIIKH M aJUIIO3MM, KOTOPBIMH M300MIyeT KHHMTa, «B BBICIIEH
CTEHNECHH 3aHUMATEJbHBIMMI». PeleH3eHT mpuuien B BOCTOPT,
y3HaB, 4To kKorzxa Ilepek ynoMmHaeT O MENOIMH KOMIIO3UTOpPA
Aptypa Crennu [Jxebdepcona, To oH 3aUMCTBYET 3TO HMs
y peajibHO CYHIECTBYIOLIETO JIMIA — KOMHYECKOTo akTepa CreHa
Jloypena. «Ku3ub» Ilepexa cHabGxeHa yka3aTeaeM COOCTBEHHBIX
HMEH, XPOHOJIOTMEH OCHOBHBIX HaT W MEPEYHEM CIOXKETHBIX
JIMHUH.

99 rnaB poMaHa HCKYCHO «IIOJOTHAaHBD» IPYr K APYry, Kak
(parMeHTBl HMIPHI-TONOBOJIOMKHM HA COCTABJICHHE KapTHHKH,
ciyxarnei IeHTpaJIbHBIM CUMBOJIOM Beero mpousBeacHus. Oqux
U3 MEPCOHAXEHN, COCTOATENLHBIN AHITMYAHWH M OOMTaTeNnb ma-
puxckoro nmoxomHoro aoma Ilepcuans baptiebyr, 10 ner
yuuTCS HCKyccTBY akBapenu. Cnenyromme 20 et BaptTinebyt
MPOBOJNUT B CTPAHCTBUSX IO CBETY, PEIINB CAENATH AKBAPENBHBIE
3apucoBku BuaoB 500 pasnmyHbix mopto mupa. Kaxuayro aksa-
pens bapTiebyT moceliaeT ApYromy KHIBIY HOXOJHOTO A0MA
Tacnapy Bunkiepy, KOTOpPBIH NpeBpaIaeT akBapeib B rOJIOBO-
JIOMKY, paspe3as ee Ha 750 kycoukoB. Ilo Bo3BpaieHuu u3
crpaHcTBHit BapTiebyT npoBoaut credyromue 20 neT 3a pere-
HHEM 3THX ToyioBoIOMOK. COCTaBMB OYepelHYIO KapTHHY, OH
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MOTPYyXaeT €€ B PACTBOP, KOTOPBIH MOJHOCTbIO CMBIBAE€T H30-
6paxenne. IIpiTasick pewnTs ouepelHyto 439-F0 TOJOBOJIOMKY,
Baptnebyt ymupaeT. B pyke y Hero ocraercs ¢hparMenT, Hamo-
MuHaroiui mo ¢popme OykBy W, XoTs ouepranms OCTaBILIErOCs
OTBEpCTHS HanmomuHaroT OykBy X. PeanpHocTh ollepx#BaeT
nobemy Han xu3Hbio. Kak 3amMeTus B cBoe#t pereHsun, onyoau-
xoBaHHOM 8 deBpans 1988 r. B razete “New Republic” (HoBas
pecnybnuka), CBeH BupkepTc, KOHIIOBKa pOMaHa IpeICTaBIseT
coboil «TOHKO 3aByanupoBaHHylo upoHuro Ilepexka mo mosonmy
csoero 3ameicna». Ilo cimoBam ommoro m3 koyuter Ilepeka mo
Vnuno Urtano KanbBuno, «Ilepek Obl1 OIHMM H3 CaMBIX He-
OOBIYHBIX JIMTEPATOPOB B MHpE, MHcaTeaeM, abCOMIOTHO HU Ha
KOTO HE MOXOXHUMM».

KanbBrHO B caM NPHHAIJIEXUT K YMCITY HEOOLIYHBIX MHCATE-
neil. AKTHBHBIH YYacTHHK TpYIel YJUHo, oH mpuoOpen Hau-
6onbinyro u3BectHocTs B CoenuHenHblx Illtatax. (KansBuHO
u Tappu MaTeio3 6bii u36pansl B Yiuno B Bagentunos mens
1973 r.) K kxoumy cBoeit xu3nu (KansBuno ymep B 1985T.
B Bo3pacTe 65 neT) oH, o obieMy Mpu3HaHHIO, OBLT OOJHUM M3
Hambonee BuAatromuxcss poManucToB Uranmu. Kak u mposa ero
npy3eit M3 rpymnmel Yiaumo, pomaHsl M pacckadsl KanbBuuO
OTJIMYAJIACh FOMOPOM, QaHTa3uel U NPUYYIIMBOCTHIO CIOXKETA.
Tpu cka3ku B cOopuuke «Hamm npeaku» NOBECTBYIOT O phILIape,
CTpalaBllIeM pPa3IBOCHUEM JMYHOCTH (B OJTHOR MIIOCTACH OH OBLI
XOPOIIAM, TOOpPbIM HEJIOBEKOM, B INPYTrOi OTIMYANCS KECTOKO-
CThIO). ¥ Ipyroro psiuaps, Kak (yBbl!) Y MHOTHX ITOJATHYECKUX
Oeateniedl, 32 OPOHMPOBAHHBIMHM JOCIEXaMH He OBLIO HUYETO.
Emie onnn nepconax 61aropogHOro NpoucxoxacHus oburan Ha
nepeBbsix. B apyrom npoussepennn KaneBmHO «3aMOK mmepe-
CEKaIOLIMXC MpeqHauYepTanni» (aMepHKaHCKOe H3JaHHE Omy-
OnukoBano B 1977 r.) cmyyailHO coaBaeMble KapThl Tapo (MX
H300pakeHNs] IPHBEOEHBI HAa MOJIAX KHHTH) 0O6pas3yrwoT TO, 4TO
KanbBHHO Ha3Ban «MAalIMHON I KOHCTPYMPOBAaHUS UCTOPHII».
(CMm. Tonkmne xommeHnTapuu J{xona Amnpaiika «Kaptourble ¢o-
Kychl» B cOopumke ero acce «busace o 6eper», c. 463-470.)

ITocnennss 6onpmas pa6ota Kanssuao «Kak myTHHK B 3UM-
HIOIO HOYB» (aMEpUKaHCKoe m3Ianue BuINUIO B 1981 r.) - poman
0 caMoM poMaHe. UurtaTens (epcoHax) MOKyHaeT poMaH u 00-
HApyXHUBAeT, YTO KYIUICHHBIH MM SK3EMIUISIp KHHUTH nedekTeH:

Y Ienn Cs. Banentuna, 14 despans.— ITpum. nepes.



128 naea 7

CTPaHMIBI POMaHa [0 OIIMOKe MePEIUIETEHH BMECTE CO CTPAHU-
[aM# Ipyroro pomMaHa Kakoro-To nojasckoro astopa. IIponasern
KHIDKHOTO MarasmHa oOMeHMBaeT OedeKTHBIA 3K3eMIUISIp Ha
KHHTY 3TOr0 HOJIBCKOTO aBTOpPa, HO ¥ B 3TOH KHHUIE OKa3bIBAETCS
nedekT: HameyaTanHble CTPAHHMIBI MEpeIICTEHbl BIEPEMEXKY
¢ yucTHIMH. Tak HauMHAETCs CIOXEeT poMaHa KanbBHHO, C KaX-
JIbIM I11IaTOM CTaHOBSALIAICS Bce Oojiee 3ayTaHHBIM M CJIOKHBIM.
B pomane oObemuHenbl 10 pasjMyYHBIX CIOKETOB, KXKOBIA M3
KOTOPBIX NPHUBOJMT K 3aXBaThIBAIOIIE MHTEPECHOMY IOBECTBO-
BaHMIO. B peneHsum Ha poMaH, omyOnmkoBaHHOW B «HbIoHOPK-
CKOM KHH)KHOM 0003penuun» (25 urons 1981 r.), Mapu Makkaptu
HasBana npousBeaeHne KanbBUHO «IeCATHIO TIIATENBHO MPO-
IyMaHHBIMH CJIyYasiMH IPEPBAHHOTO ITOJIOBOTO aKTa B MCKYCCTBE
H MPAaKTUKE XYyIOXKECTBEHHON JIMTEPATYpPhI».

CaMBbIM OJIM3KUM HO OYXY K IpyImne YJIuno U3 aMepUKaHCKUX
mycatenei (XoTs i He 3HAaI0, B KaKOW Mepe TBOPYECTBO y4acT-
HUKOB TDYMIIBI OKa3ajl0 HEMOCPEeICTBEHHOE BJIMSHUE HA HETO),
HECOMHEHHO, cienyeT cuMtaTh [Ikona bapta, a BmiIoTHyrO 3a
uuM unyt Tomac ITunyon, Pobept Kysep u Jonansn Baptenm.
«ITuceMa» BapTa u300MIyIOT Urpoil CIOB B MaTeMaTHYECKUMH
UIESIMH, HO CKOJIBKO-HHOYIb NOAPOOHEBIN 00630 3TOTO CIOXKHOIO
MPOM3BEICHU yBeJ Obl HAC JAAajJeKO B CTOPOHY.

CaMma mo cebe wmzes croxkera, KOTODBIH pa3BeTBIAETCH H
HMeeT ABe UM 6oJiee KOHIIOBOK, He HOBA M 3¢ DEeKTHBHO MCIOIIb-
30Baach B nbecax Jiopra Jdancanu u [Ix. b. I1puctim, a B 6osee
mo3aHee Bpemsi [[xonom aynecoM B KOHIE €ro pomana
«JIrobuMmast keHiMHA (paHmy3ckoro JedTeHaHTa». I pymma
Vmumo poBena 3Ty HOEIO 1O €€ JIOTUYECKOTO 3aBEPLICHUS,
MPeOCTaBUB YHWTATEJIO BBIOMPATH IO CBOEMY YCMOTPEHHIO
anbTEpPHATHBBI PAa3BHTHS CIOXKETa B OINpENEsICHHBIX MecTax Io-
BecTBoBaHMs. «Cka3ka mo Ballemy BbIOOpy» KeHo HaumHaertcs
Tak: «XOTHUTE MOCIYIIaTh UCTOPHIO O Tpex OeCHOKOWHBIX ¢aco-
muaax? Ecmm ga, To mepexonmTe K HOMepY 4, €CIM HET, TO
Kk HoMmepy 2». Ecnu BB BeiOpanm HoMep 4, TO cKa3Ka MpOAOJI-
xaeTcs Tak: «Kunu-6plu Tpu daconusku. . . Eciin 3T0 onucanue
BaM MOHPAaBMJIOCh, TO IepexoauTe K HOMepy 5. Ecnm Bam
Gonblle HPaBUTCS [PYroe OHMCAHHE, TO MEPEXOJUTE K HOME-
py . U T.4.

OTOT XaHp, MOJYYUBIIMN Ha3BaHHE CHMHTEPAKTHBHOMH jHTe-
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paTyph», mprodpen MomyaspHOCTh B aMEPHKAHCKOU JIATEPATYpe
JUI IeTed W B3POCIBIX M WCIOJIB30BAJICS B HECKOJNBKUX KHMHO-
¢dunpMax ¥ cnekrakiagax. B KoHIlE ceMHUIECATHIX TOJOB H31aTENb-
cTBO «banTaM» Havayio BBIMYCKATH ITOJIH30BABIIYIOCS OOJIBLINM
YCIIEXOM CEpUIO KHUT IUIs leTell o] Ha3BaHueM «Bwibepute cebe
MPUKJIFOYEHUE TI0 BKYCY». B Xaxmo#t mcropum yuTaTea b MOT IO
CBOEMY YCMOTPEHUIO U3MEHSATH CIOXKET MPUMEPHO B JABYX HECAT-
Kax MECT, 4TO MOPOXKIAl0 HOCTATOYHO OOJIBIIOE YHCIO BO3-
MOJHBIX KOHIIOBOK. B BOCbMUIECATHIE TOOBI IO aHATOTHYHOMY
OyTH MOUUIM H JApyrue usgatenu. HKapatenbctBo «CHIHET»
Ha3BaJlo CBOIO cepHio «KHM3HEHHBIE UIPHI IS B3POCHbIX». Kax-
Iasi KHEra uMesa nocjie 64 seTBieHuil 64 BO3MOXKHBIE 3aKJIFOYH-
TEJBHBIE TJIABBI—OJHU CO CYACTIUBHIM KOHIIOM, IpYyrue—c He-
cuactauBbiM. U3natensctBo «IlokeT OYKC» HMPHCTYHAaeT K BHI-
nycky cepuit «Ha Baur Bkyc»: «JymiemmiaTebHele HICTOPHH HA
Bail BKyc», «CHOPTHBHBIE KHUTH Ha Balll BKyc», « KHHUIH o cymep-
reposx Ha Baml BKyc», «KHUrm o IIMHOHaX Ha Ball BKYC».
M3natennctBo «CaitMon suz IlycTep» mpeajiaraeT BHUMAaHHIO
ypratens ceputo «CoOYMHHTE Bally COOCTBEHHYIO HCTODHIO
yxkacos», a u3natenscTBo «Jlepuep IlabaukeiinH3» BHITYCKAET
cepuio «Bbl TpeHep».

Hu oHa U3 3THX KHHT He 00J1aaeT CKOJNIbKO-HUOY b BhIATO-
IJMMHCS TOCTOMHCTBaMM. HeT Humuero mpoiue, yeM BBIOHpPaThH
BETBSILMECS MYTH C NMOMOIIbIO KoMmibroTepa. HeynuBurenbno
MO3TOMY, YTO HHTEPAKTHBHBIE «POMAHBI» HA4aJIH MOSABJIATHCSA Ha
pbIHKE B BHIE KoMnbloTepHBIX urp. Ilepsas urpa «IIpukiroye-
HHE» IIPEICTABIANA MOMCK COKPOBHII B MOA3EMHBIX TEMHHIIAX
U nemepax. PaccienoBanme 3araqoyHbiX yOMHCTB — XapakTePHBIN
CIOKET TAKOIo poja KOMHBIOTEPHBIX Mrp. PackpeiTHe mpectyn-
JIEeHUH TIPOBOIUTCS THICAYBLIO PA3NINYHBIX CIIOCOOOB, ¥ HA pa3rai-
Ky Ta#HBI HHOTIa TpeOyeTcs IO HECKOJBbKUX MECSIEB. 3aTEM BCe
LIKpe IMollIa B X0/ HayuHas pantactuka. Pait Bpanbepu okaszan
MMOMOIIb B CO3IAHUM MHTEPAKTUBHOIO BapHAHTA CBOEH MOBECTH
«451° o Papenreiity». HanboapmmuM cpocoM MOJIL30BAIACH
«Bctpeua ¢ Pamoit» Aprtypa Knapka u «PykoBoACTBO s
moOuTeNed MyTeleCTBOBATh MO 'aNakTHKe Ha IMOIYTHBIX paKe-
Tax» [arnaca Agamca. Maitkn KpuutoH Hamucas HOBBIA poMaH
«AMa30H» O MOUCKAX 3aTEPSIHHOTO ropoaa B kyHIIaXx FOxHOM
AMepukyu. Pa3oBbIOTCS M 3TH KOMIBIOTEPHBIE «POMAaHBI» B
HEYTO, 3aCNy)XHBarolllee HAa3BaHWE JIMTEPATYphi, MOKaxeT Oy-
Jylee.
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B kxoHIle BOCBMHOECATHIX TOJOB MOSIBHJIOCH HECKOJIBKO KHHO-
(QUILMOB U MBEC, MO3BOJIAIONIMX 3PUTEIAM CTPOMTDH NMPENIIOTIO-
KEHHE OTHOCHTEJIHLHO TOro, YTO MPOM3OWUIET Hajblle. «3aranka
OneuHa [pyna», mocrasieHHas B 1985 r. B ManxarreHe, mos-
BOJISUIA 3PUTENSIM C MOMOIIBIO TOJIOCOBAHUS PELINTh, Kak OyaeT
pa3BUBATLCS AEHCTBHE MBECHI [TOCIIE TOI'O MECTA, IIe OOpHIBAETCS
CIOXET HE3aKOHYEHHOTo JIMKKEHCOM pOMaHa.

BIOXHOBJIEHHBIE UTPOIi CJIOB M CO CJIOBOM, KyJIbTHBHPYEMOH
rpynmo# Yiuno, YuTaTeNd NPUCIAINA MHOXECTBO «IICEBIOCIIO-
suiy. YurtatenpHune KoponuH Be#iaHT mpuHAIIEXUT NCeBHO-
cinoBuna «B OOHO yx0 BXOZHMT, BBUIETHT —HE IOHMaeIIby.
ITocnoBHIBI MOXHO HU3MEHSTh, NMEPECTABIISASA KJIIOYEBBIE CIIOBA,
HanpuMep, «Jlanbiie enmems—THine Oymemws». B 1969 r. xeHa
Mdpa Hulo-Mopka [Ixona JIMHCes, BBICTYNAs MO TENEBUICHHIO
C W3BHHEHHUSMH IO MOBOXY TOrO, 4TO €€ MYX [MOJJepXKUBAET
BbIABHXeHHe CiMpo ATHIO Ha [OCT BHLE-Npe3uaeHTa, oOpoHmIa
3aMe€YaHHE O TOM, YTO «IIOJINTHUKA IENAET C JIOJbMHU CTPAaHHbIE
BeIll, 3aCTaBJfAs JIOXHTbCS B OJHY IIOCTENb HEMOIXOISIHX
DapTHEPOB». Y3HAB O BBICTYIUIEHHM XeHbl, M3p Jlunaceit mpo-
KOMMEHTHpOBal ero Tak (razera «Hpro-Mlopx Taiimc» oT 31
nexabps 1969 r.): «laxe momxonsiiue MapTHEPHI MO HOCTENH
[eJIAIOT CTPAaHHYIO IMOJUTHKY». «OHH TOJBKO M JKOYT, KTO
MEePBLIif BCTAHET M OKAXET UM BCE YCIYTW»,~— IOAXBATHIBACT 3TY
TeMy Pobept [IxeHKc B cBo€i OTKpHITKE. Jleonapa Moprencteps
ykasaj Ha KanaMOypel KaKk Ha OJHO M3 CPEICTB H3MCHEHHS
nocnosull (Hampumep, «Tena, kak caxa Oena», «bontanBoit
KopoBe Oor por He maer»). Ilo mHenmro [Ixona I'ymmepa,
«OXO0Ta Mmymie pblOaIKu».

On 'paHn mpegiaraeT TOMOJHHUTHL CIOBaph (PAHIIIMHACKOTO
A3bIKA, COCTABICHHBIA MosTero30M, ciioBom bras’. Ilo ero
HaOIIOICHAAM, aMEPUKAHCKHeE 1IECTHKIACCHUIBI Ha ypoke dpan-
I[y3CKOTO S3bIKA BO BpeMsl UCMOIHEHUsT «Mapcebe3sn HauMHaIH
XHXHKaTh Ipu cioBax “Mugir ces féroces soldats, ils viennent
jusque dans nos bras ...” («DTH SAPOCTHBIE COJAATHI C PEBOM
HOMAJaroT B HAlLM Pyku»). OKa3zaioch, YTO B yMaxX IEBOYEK 3TH
cTpokH TpaHchopMupyroTCS B HEUTO BpoJe cienyromux: «Koraa
3TH CTEHAIOIME CONIATHI HACIYIIAKOTCS BCAKOH YermyXu, OHH

D Bras no-¢paHuy3cku 03HAYaeT «pyka». B pa3sroBOpHOM aHIIHii-
CKOM 3TO MHOXECTBEHHOE 4MJIO OT bra — yceueHHO#H ¢opMbl ppaHIly3CcKo-
ro ciosa brassiére (uduuk, GroctranbTep).— ITpum. nepes.
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a do? is post
acre dole it quid*
age dote late re?
ages ducat male rear
ago eat mallet rue
an era mane sere
at ere mare sex
boa fare mi! sit
bone ferret miles sic®
cadet fit mire sol!
cane flare more sole®
cave flat net stare
clam for nix sue
cur fore no sum
dare fur pace tale
date graves pane tam
dens hem pellet time
die his pone? tot
do! I possum violet

(NOTES: 1-musical note; 2—to act; 3—corn pone; 4—a chew; 5S—urge to
attack; 6—the fish)

Puc. 47

JlaTuHo-aHrHiicku#i cioBape JIxona 'ymmepe.

HAYT U OBITAIOTCHA BrPBI3THCA B HAIM JTHGYUKH».

I'ymMepa, 3aciyeHHOro JUPEKTOpa IIKOJIbI UMEHH BuibsaMa:
Ienna B Xeiisepdopae (wrat IleHcwibBaHus), caoBaph ¢GpaHr-
JIHHACKOro s3blka MeThio3a NOJABHI Ha COCTAaBJICHHE AHAJIOTHY-
HOTO JIATHHO-aHIJHiickoro cioBaps. OmnyGIMKOBaHHBIA B HO-
mepe xypHana “The Classical Outlook” («C ToYkm 3peHus
KJIacCCHKM») 3a MapT-—amnpenb 1981 r., aToT cnoBapes c paspe-
mwenns ['ymmepa BocnpousseneH Ha puc. 47 V.

Bunn [Mopti B ctathe 0 HannoHansHO#M NUTe COCTaBUTENEH
4 mobuTeneil roJIoBOJIOMOK, ONYOJIMKOBaHHOH B HOMepE XypHa-
na «Games» («HArppi») 3a sHBapb — pepans 1979 r., npunuckiBa-
€T aBTOPCTBO CJIEAYIOLIETO BEJMKOJIEMHOTO MPUMEPA. IPEAJIONKe-
HHS, B KOTOPOM HavaJIbHbIE OYKBBI CJIOB PACIIOJIOXKEHBI B anda-

D TlopcTpouHble NpHMeYdHHS MOSICHAIOT, O KakOM M3 3HaYeHHi
CJIOB-OMOHHMMOB (OJMHAKOBBIX 110 HANHCAHHIO, HO PA3JIMYHBIX MO 3HaYe-
HHIO) MOET pe4b: | —My3bIKajbHas HOTa, 2-—AEHCTBOBATb, 3—KyKypy3-
HBIf MOYAaTOK, 4-)Bayka, 5—-CTpeMJieHHe HamacTb Ha KOro-HHOynb,
6—poiba.— ITpum. nepes.
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BHTHOM TOPSJIKE, XKeHIINHE, yOJIUKYIOIell CBOU T'OJOBOJIOMKH
1oJ 1ceBAOHMMOM Mowna Jluza:

“A brilliant Chinese doctor exhorted four graduating hospital
interns, 'Just keep looking, men—no other prescription quickly
relieves sore throats, unless veterinarians willfully x-ray your
zebras“. (byectsaumii Bpau u3 Kuras HacTaBiIsul YeThIpeX Opau-
HAaTOPOB, NPOXOAAIMX IPaKTHKy B OonbHHUE: «B3arnsauTe,
JoKeHTIIbMeHbl. Hu omHO apyroe HasHauyeHHe He ucuenseT 6oym
B TOpJie, €ClIM TOJILKO BeTepHHAphl HE COIJacaTcs OONy4YHTh
BallnX 3e0p PEHTTeHOBCKUMHM JIy4aMu».)

Anpbept JI. Onaifi-mn. «cmnen» cTHXH OnuHOp Baiinm u
Onmubl CenT-BuHcenTr Mumne co cruxorBopeHuneM A.D. Xayc-
MaHa «lIpomumpckuii mapens» (IlapeHs, JerkoHorui...). Bot
YTO Yy HEro HOJYYUIIOCH!

With rue my heart is laden -

My candle burns at both ends

For golden friends 1 had.

It will not last the night

For many a rose-lipt maiden,

But, ah, my foes, and oh, my friends,

And many a lightfoot lad,

It gives a lovely light.
By brooks too broad for leaping
Sleep falls with limpid drops of rain.
The lightfoot boys are laid
Upon the steep cliffs of the town;
The rose-lipt girls are sleeping;
Sleep falls; men are at peace again
In fields where roses fade
While the small drops fall softly down.

Hux Punriep, BaoxHoBjieHHBIH nuajoroM [Ix.A. JIlmamoHa
Mexay AmxamMoM u EBoil (cM. puc. 42), coyHHHN 2 4eTBEpOCTHU-
M, KaX0e U3 KOTOPHIX COBNANAET C APYTHM, MPOYTECHHBIM OT
KOHIIa K Havaiy:

Juntux
Teseit He nailger MuHOTaBpa

Hutse TIOKOPACT Xa0C, TIOKOPSIET OTYASIHBE TUJIaH.
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Tenu yrpioMsl ¥ CTpALLIHBI,
MepTBa Hazmexna, mycTsl Hebeca,
Tonwbr ayra... CrpaluHa U BepHa NEpCreKTHBA.

Ilenenona 6yne'r TKaThb BCHO OCCHb

IMepcniexTuBa BepHa W cTpauiHa... Jlyra rossi,
He6eca nycTel, Hafiexaa MepTBa,

CTpalHbl U yrpiOMbl TCHH.

Il1aH oTyasiHbe MOKOPSIET, Xa0C MOKOPSET HUTD.

CO60pHUK KOPOTKHX paccka3oB ["appu Matero3a «Kynunapus
MO-IEPEBEHCKN M APYTHe HUCTOpHUH» ObLn omyOimkoBaH B 1980 r.
H3natenbckoit ¢pupmoit «Burning Deck» B IlpoBumeHce (ITat
Pon-Aiinenn). XKypruan “The Review of Contemporary Review”
MOCBATI OCeHHMI BoIMyck 1987 r. Materosy [7, 16], a ¢ 4 1o
6 HOSIOps TOro e roja COCTOSJICS JIMTEPAaTYPHbIH CeMHHAD,
NOCBSILICHHBIN rpymne YIUmno (CIOHCOPOM BBICTYMHJIO OTIHEJle-
HMe pomaHCKHMX s3bikoB Komnemxa Bapyxa B Hsro-Hopke).
HekoTopbie aBTOPBI U3 IPYyNHbl YJHIO BBHICTYIIUIN C YTEHHEM
CBOHMX TIpOM3BeAeHHI. BTN Mpociymianbl TOKJIaabl O IesATellb-
Hoctd Ynuno. Coctosinock o6cyxkieHne HEKOTOPBIX MOCIEIHHX
paboT ee y4acTHHKOB, B TOM 4HCle poMaHa MoaTwio3za «CH-
rapets» (1987). DTO yBliekaTeNnbHOE MOBECTBOBAHHE C XHTPO-
YMHO 3aBSI3aHHBIM CIOXKE€TOM, HEOOBIYHO MOJHBIM OTCYTCTBHEM
CKPBITBIX CTPYKTYP, TOHKHX 3araioK U HelpecTaHHOM UIPbI CNIOB,
CTOJIb XapaKTEpHBIX [IJIs MPEXHEeH MO3HIMK M MPo3bl MaThIO3a.
B penensuu Ha poman «Curapets», onybinkoBaHHOU B «Hbro-
HOPKCKOM KHHXXHOM 0003peHum» 21 siBaps 1988 r., PobGept
Tayspc oxapakTepH3oBal 3TO MpPOH3BeNeHHE KaK «XOJIOJHOE
H H3SIIHOe», «HEOOBIYHOE M YBIIEKATEJIbHOE).
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AHanu3 IpoCcTON Mrpbl A ABYX JIMI HHOTJA MOXET 3aBECTH
B HHTEPECHEUILNE YTOJIKH TEOpUH 4ucesl. Mbl HauHEM C OIHOM
0OYapoBaTEIbLHOM, HO MaJION3BECTHOM HI'PHI, B KOTOPO# JeHCTBUE
pa3BepThIBaeTCS HA IIAXMATHOH JOCKE C OJHHM-E€AMHCTBEHHBIM
¢dep3eM, a 3aTeM PaCCMOTPUM HECKOJILKO 3aMeYaTeNIbHbIX Teope-
THKO-YMCJIOBBIX CJIEACTBHH, TECHO CBS3aHHBLIX C 30JIOTHIM ce-
YyeHHEM H OOOOIIEHHBIMH TOCHeIOBaTENLHOCTIMH PruboOHAYYH.

Hrpa, o koTOpoil HMIOET peyb, HE HMMEET OOIIENPUHATOrO
Ha3BaHusa. M300pen ee B Hawane 60-x rOoOB HAIEro CTOJETHSA
Pydyc I1. Aiizakc, MaTeMaTuK u3 YHuBepcutera JIoHa I"onkns-
ca. Kpatkoe omnucanue ee (6e3 yNMOMHMHaHHA O IIaxMaTax)
JKeJIaloIMe MOTYT HaiTu B ri. 6 kuuru «Teopus rpadoB u ee
npuMeHeHHs» (panny3ckoro Matematuka Knona Bepxa. (Mol
BCTpedaJiuCch ¢ bBepxeM B mnpesiayliMX OBYX TIJIaBaXx Kak C
YJIEHOM TIpynmbl Yauno.) YcIOBHMCS Ha3bBaTh 3Ty Hrpy
«KoposneBy—B yrom.

Urpox A craBuT ¢ep3s Ha nwboe Mmojie BepXHEH IOpH-
30HTAJM HJIM cCaMOH NpaBoil BepTuKaiu (Ha puc. 48 «paspe-
IIEHHbIe» TIOJIsA 3aKpallleHbl B TEMHBIA 1BeT). Pep3b XOOuT, Kak
0oOBIYHO, HO TOJILKO Ha 3amal, Ior WIM loro-zamaa. Mrpok
B nenaer mepBolii xoa. Ilocnemyromme xoAwnl UIPOKH AENarOT
TMOOYePENHO. BLIMIphIBaET TOT M3 HIPOKOB, KOTOPOMY YyAAcTCs
3arHath (ep3s Ha TMoJe B JIEBOM HWXHEM YTy [OOCKH, MO-
MEYEHHOE 3BE3JOYKOM.

Huubs B 3TOH Urpe HEBO3MOXHA, MO3TOMY Hrpokd A u B
MOTYT pPacCYMTBHIBATh HAa BHIUTPHIN, €CIH OyayT HpHIEPXKH-
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Puc. 48
Hrpa «KoponeBy —B yrom» Pygyca Il. Aisakcu

BaThCS pAallHOHAIBHOM cTpateruu. Urpy HeTpymaHO 3amporpam-
MHpPOBaTh Ha KaJbKyJIsTOpe C TEYaTAKIIHM YCTPOHCTBOM
¢upmel Xsronerr-Ilakkapn HP-97 mnu Ha kxapMaHHOM Kajb-
xynsatope HP-67, uTo 1m0O3BOJMUT BaM MIpaTh Ha «IpoccMeucTep-
ckomM» ypopHe. bonee Toro, Takas mporpaMma HMeeTcs Ha
MarHuTHOM KapTOuKe, MpHiaraeMoil K IaKeTy HIPOBHIX NPO-
rpamMm HP-67/HP-97 Games Pac |, Beimyckaemomy upmoi
XeronetT-Ilakkapn.

AM3akc Hallen BBIATPHIIIHYIO CTPAaTeTHI0, pPacCMaTpHBas
¢dep3s Ha ImAaxXMaTHONM [JOCKe HEOTpaHHUEHHBIX pPa3MEpOB,
CTOSAIIEr0 Ha TOMEYEHHOM 3Be3[I0YKOH MoJjie, M MpOBOMS peT-
POCIIEKTHBHBIH aHallM3 —OT KOHIa K Hauamy. Ecou dep3p Ha-
XOOUTCS Ha TOPH3OHTAJIM, BEPTHKANH MIH JHAaroHaiH, COJep-
Xamie# 3Be30YKY, TO TOT H3 HIPOKOB, KOMY NPHHAIJIEKHT
MpaBoO OYepeJHOTO Xofa, cpasdy e BolUrpeiBaetr. IlomMeTHMm
BBIMTI'PHIIIHBIE [TOJISI TPEMS MPSIMBIMH, KaK MoKa3aHo Ha puc. 49A.
SIcHO, 4YTO MONsA TEMHOIO LBEeTa «BMHOJIHE HANCKHBI»: €CIH BBI
monajaeTe Ha Mo0oe M3 HUX, TO Balll MPOTHBHHK BBIHYXICH
NOWTH HA MOJE, OTKYAa BBl CIEAYIOIIHM XOIOM 3aBEIOMO
BHIATPBIBAETE.

Ha puc. 49b noxa3aH cneayromuii 3Tan Hallero peTpocIek-
THBHOTO aHaju3a: K TpeM TMpeXHHM JHHASAM [T006aBlIeHO elie
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[IeCTh JIMHHUH (TOpHU3OHTaJield, BepTHKaJlel U IUaroHaJel),
KOTOpBIM MNpHHAIJIeXAT ABA HaWIeHHBIX paHee «HAOEKHBIX»
nond. B pe3ysipTaTe 3TOi mpolemypbl MBI MOJy4aeM BO3MOX-
HOCTB 3aKpacUTh B TEMHBIH I1BET ellle JBa HaAeKHBIX M0JsA. 3aHsB
nro00e U3 HUX, Bbl BLIHYAUTE BAILlET0 MPOTHBHAUKA Clie/laTh TAKOH
XOJI, TMOCJe KOTOPOro BBl CIEIYIOIIAM XOAOM IJHOO BBIMIDBHI-
BaeTe, JmbO 3aHUMaeTe OOHY M3 HAJEXHBIX KJIETOK, pacrlo-
JIOXEHHBIX OJIIKE K NOJI0, MOMEUYeHHOMY 3Be3JI0YKOH.

TloBTOpsAs 3TY mpolenypy, kak mokasaHo Ha puc. 49B, BeI
3aBeplIaeTe aHaIH3 IaXMaTHOW JOCKH H HaXOOUTE TPETBIO Mapy
HAJESXHBIX KJIETOK. SICHO, YTO UTPOK A BCeraa MOXeT BBIUTPaTh,
caenaB xox ¢ep3eM Ha noGoe MoJie BepXHeW TOpHU3OHTANH HITH
caMoil mpaBo# BepTHKand. [lanee ero crpaterdsi COCTOUT B TOM,
4TOOBI XOOUTH (pep3eM Ha HaJeXKHbIe MOJIS, & TAKOH XO. 115 HEro
Bceraga Bo3MoxeH. Eciam ke HMIpoKy A He ynaeTcd 3aHATH
HaJeXHoe MoNe, To Urpok B Bcerma Moxker BBIMIpaTh, MpH-
IepXUBasch ToH xe crpaterud. OOpaTuTe BAUMAaHUE HA TO, YTO
BBINTPHIIIHBIE XOObl HE 00s3aTeNnbHO enuHcTBeHHbIe. VHorma
BBIMT PBHIBAIOLIHHA MapTHIO HIPOK MOXET BHIOMPATh OJHMH U3 OBYX
BO3MOXHBIX XOJIOB, IPHYEM OJIMH XOJ MOXET YCKOPHTH mobeny,
a Ipyrod HEeCKOJIbKO OTTAHYThH €e€.

Hamn perpocnekTHBHBIH aHanu3 OomyckaeT obobmenue Ha
MPAMOYTONbHBIE MaTPHIBl JIFOOBIX pa3MepoB U COOTHOIICHHH
ycna crpok H cronbuoB. Ha puc. 491" moka3ana kBaapaTHas
Jocka pasMepoM 25 X 25, Ha KOTOpod TEMHBIM [BETOM IIO-
Ka3aHbl BCe HallexHble mojs. OGpaTHTe BHHMaHHe: OHH pac-
MOJIaraloTcs NapaMH CHMMETPHYHO OTHOCHUTEIBHO TJIABHOH
IAAroOHAJIA W JIeXAT MOYTH Ha ABYX Jy4aX, MPOCTHPAIOLIUXCS
B DeckorHeuHocTh. UTO >Xe KacaeTcs HX pachpeaeneHds BOONb
3TUX JIy4ed, TO OHO (MO KpalHed Mepe Ha IEpPBBIN B3TJIsd)
IpeICTaBIsAeTCS BecbMa HPHYYIJIMBBIM M HeperyysipbiM. Cy-
LIECTBYKOT JH (GOPMYNBI, HO3BOJISIONIHE BHIYHCHATD [MOJIOXEHHS
HaJIeXHBIX KJETOK HepeKyppeHTHBIM crocobom?

IIpexme 4eM OTBETHTH Ha 3TOT BOIpPOC, 0OpaTHMCs K Ooee
IpeBHel urpe, u3BecTHOM B Kutae mon Ha3BaHHEM I3SIHb-ITHAA3HI,
YTO O3HAYAET «B3ATHE KaMHel» (MrpokH 1o ouepenu 3abuparot
KaMHU, WK (QUILKH, H3 IBYX Kydek). oJnaHIOCKHi MaTeMAaTHK
B. A. Butxodd nepeoTkpsin 31y urpy H B 1907 r. onybiamnkoBan
ee aHanm3. C Tex mop 3Ta Hrpa H3BecTHa B 3amaJHod Ma-
TeMaTHKe Kak HUM Butxodda.

Hrparot B HuM Butxodda cnemyrommm obpasom. bepyt nBe
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Ky4ku ¢umex. Uucio duniek B kaxg0i Ky4yke Npou3BoibHo. Kak
H B OOLIMHOM HHMeE, HIalr COCTOHT B TOM, YTO MIpoK 3abupaer
moboe uncio ¢umek U3 M000H KyYKH, HO HE MEHbIE OIHOM
¢muxu. Ecm yrogno, T0 ATPOK MOXET 3a6paTh HETHKOM OJHY
H3 Kydek. B oTinune ot 0ObIYHOTO HEMa HT'POK MOXET 3a0HpaTh
¢umkn B3 06enx Kyyex, HO HEMPEeMEHHO NMOPOBHY. BuiUrphiBaeT
TOT, KTO 3abupaet nociemHioo ¢pumky. Eciu obe kyuku coaep-
XKAT OJMHAKOBOE KOJMYECTBO ¢pMIlleK, TO TOT, KTO MAeiaeT
CIIeqyIOIKi XO/1, BLIMTPBIBAET, 3a0Hpas 00e Ky4k# OJHOBPEMEH-
Ho. ITo 31Ol xe mpuuuHe urpa B HuM BuTxodda TpuBHanbLHA,
€CJIM B MCXOJHOM MO3MIMM B 00eHMX Kyykax ¢uIllex MOpOBHY.

Teneps yxe Bce TOTOBO [UIS TOTO, YTOOBI MBI CAENANH IS
cebs mepsoe yauBuTenanHoe oTkphiTHe. Hum Butxodda wuzo-
mopden urpe «KoponeBy—B yrom»! Korma Afizekc u3obpen
CBOIO WTDY, OH HMYero He 3HaJ o HuMe Butxodda 1 6b11 oueHb
yIOUBJIEH, Y3HaB BIOCJIEICTBUM, YTO €r0 Mrpa Oblia peileHa ewe
B 1907 r. B u3oMopdmaMe 0OeHX Hrp HeTpPyAHO YOemuThCs.
Ileperymepyem 25 BepTHKaIed BOIONL OCK X vuciamu ot 0 go 24,
Kak Ha puc. 49T", u aHamormyHeIM 06pa3zoM nepeHymMepyem 25
ropu3oHTanei BaONAL ocu y. KaxmoMy MO0 MOCTaBHM B
COOTBETCTBME IAPy 4UCEN X/y. ITH YMUCJIA COOTBETCTBYIOT YHCITY
¢dumex B xyukax x u y. [Ipu gBmxeHun Qep3s («kopoyeBbl») HA
3amaj yMeHblIaetTcs 4Yuciao x. Ilpu asuxeHuM d¢ep3s Ha Ior
yMeHbiuaeTcst yucio y. Ilpu asuxeHuu ¢ep3s no gUaroHam Ha
I0TO-3aMa]] KoruecTBa (uiiex B 0Oenx Kyukax yMeHbIIAIOTCSA Ha
OOHO H TO ke ymcio. 3anatue ¢ep3em moias 0/0 o3Havaer, YTO
yucno Quuiek B KaXxAOH U3 JBYX Ky4eK YMEHbLIAETCA OO HYJIS.

Bumrpeineas crpaterus Ui urpel B HUIM Butxodda cocto-
HT B TOM, 4TOObl YMEHBIIATh KOJXYECTBAa (HIIEK B KyyKax IO
4uce)1, 00pa3ylouX napy x/y—HOMEp HaJeXHOTO MOJIS B Urpe
«Koponesy—B yroi». Eciu xonnuecTBa ¢uiek B Kyykax nepej
HAa4YaJIOM UIPbl COOTBETCTBYIOT «KOODAHHATAM» HAIEXHOTO
nons B urpe «Koponesy—B yrom», To nenarommii MepBbld X0
MPOMIPLIBAET: CJIEJIaB MEPBBLIA XO4, OH 3aBEOMO «XOOHT
¢dep3emM» Ha HEHAJEXHOE MOJIE, U €ro MPOTHBHHK B OTBET XOIMT
¢dep3eM Ha HapexHoe moJie. Ecim ke urpa HauWHAeTCs C YHCel,
COOTBETCTBYIOLIMX HEHAJC)KHOMY IIONIO, TO UTPOK, NENIAIOIIA
MepBbIA XOJI, BCErJA MOXET BHLIMIPATh, YMEHHMIUB KOJIHYECTBA
¢dumek B Kyykax A0 HHCEJ, COOTBETCTBYIOIIMX KOOpAHHATaM
HAJIS)KHOTO TIOJIA, ¥ OCTABJISAS MOCJIE KAKIOTO CIEAYIOIIETO X012
Ky4YKH, COOTBETCTBYIOIIHE TOJLKO HAJEXHBIM MOJISIM.
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Iopsinok 4ucen B mape, oOpasymoei «KOOpAMHATHD Ha-
JIEXHOTO TOJISA, HECYIIECTBEH H3-32 CHMMETPHH HaIEXKHBIX MOJIeH
OTHOCHTEJILHO TIJIaBHON JUArOHAM: «KOOPAHHATHDY CHMMETPHY-
HBIX Tojel B kaxIoi mape oOpa3oBaHbl OJHHMHM H TEMH Xe
YHCJIAaMH, HO B 06paTHOM (APYr OTHOCHTEJIBHO APYra) MOPSIKE.
PacnonoxuM HafexHble Napel 4YHCEN MO MNOPSAAKY, HauyWHas
¢ mapsl, Omuxaitimeii k 0/0, U pacnoyiaras BCAKHMil pa3 MeHbllee
4yucao Hanx 60mplumM, kak Ha puc. 50. Hag xaxmol mapoii
HAIHIIEM UX «TIO3UIMOHHOE YHCII0» (HOMep). BepxHue uncna nap
oOpa3yloT NoCneNoBaTENbHOCTh, KOTOPYIO MblI O0O3Ha4uUM A.
Hmxuaue 4ucna o6pa3yloT MOCIeOOBATEIBHOCTb, KOTOPYIO MBI
obo3HauuM B.

O6e 3TH NOCNEIOBATEILHOCTH — MOHOTOHHO BO3pacTaloLIue
H 00J1aJafOT CTOJIb MHOTHMH 3aMeYaTeILHBIMU CBOMCTBAMHU, 4TO
MM IOCBSIICHB! JECATKH CTaTe# B MAaTEMAaTHUYECKHX XYpHaJax.
3aMeTHM, YTO KaXKIOblii WIEH IOCJIEHOBATEJILHOCTH B paBeH
CyMMe CBOEro MNapTHepa B TMOCJEJOBATEILHOCTH A U €ro
MO3UIMOHHOrO 4ucia. Ecnu k Jro60oMy 4ieHy MocheloBaTellb-
HOCTH A NpHUOaBUTH €0 NMapTHEPA H3 MOCIEAOBATEILHOCTH B, TO
CyMMa COBMAaNeT C WIEHOM IOCJIEI0BATEIbHOCTH A, MO3UIHOH-
Hbii HOMEP KOTOPOro paBeH NapTHEpY U3 MOCJIEAOBATENLHOCTH
B BpiGpanHOro wieHa no nocienosatenbHocTd A. (Hampumep,
8+ 13 =21. TpuHaauaTelii wWieH MOCIENOBATEILHOCTH A pa-
BeH 21.)

O06e nocnenoBaTenbHOCTH A U B 6bUIH MOJTy4eHBI TEOMETPH-
4eCKH: MBI IPOBOJWIIM JINHUM Ha IIaXMATHOM JOCKE W 3aKpalllun-
BaJId MOJII B TEMHBbIH IIBET, MOJB3YSICh PEKYPPEHTHLIM alro-
puTMOM. MOXHO 1M NHOCTPOHTh TE€ XK€ MOCIeAOBATENHLHOCTH
C NMOMOIIBIO PEKYPPEHTHOTO aJTOPUTMA, HO HE T€OMETPUUECKO-
T0, a YHCTO YHCJIEHHOTO?

Okxka3ssiBaeTcs, MoxHO. HauHeM c uncna 1 kak BepXHEro 4ucia
NEpBOH HazeXKHOM napbl. [IpubaBUB 3TO YKCIIO K €ro MO3UIUOH-
HOMY HOMEPY, MOJIYYHM YHCJIO 2 B KAYECTBE HHXKHETO YHCIIa TOH
ke mnapbl. BepxHee uyncio ciepyromieil mapbl eCTh HaMMEHbIIIEE

loaowewue (1) 1 2 3 4 S 6 7 8 9 10 11 12 13 14 15
A. [n¢] 1134689214617 19]21]22]24
B. [n¢?] 2| s | 7(w|3[15]8]20]23]26]28]31]34]36]39
Puc. 50

IepBbie 15 GezomacHbIx map yucesn Npu Wrpe B HUM Butxodda.
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MOJIOXKHUTEIBHOE 1IEJI0E YMCIIO, KOTOpoe HE OBIJIO HCIOJIB30BAHO
padbuie. OHO papHo 3. Ilog HUM JOMKHO CTOATH YHCIIO
5-cymma uncna 3 U ero HoMepa. B xadecTBe BepxHero 4mcia
TpeThel mapbl CHOBa BhIOMpacM HamMeEHbIIee MOIOXHUTENbHOE
1esioe YHCNO, KOTOpoe eile He ObU1o Hcnonp3oBaHo. OHO paBHO
4. Tlon HUM mOOHMHCHIBaeM YHCHO 7-—cymMmy uHcen 4 © 3.
IIpomonxkass B TOM Xe OyXe, MOJy4YaeM IOCHEIOBaTEIbHOCTU
Au B.

Harn yncnenHsIit anropuT™ TauT B cebe ele OqHy NPHITHYIO
HEOXXHIAHOCTh: MBI OTKPBUIM OJHO H3 Hambojiee HeOOBIMHBIX
CBONCTB HanmeXHbIX map. W3 mpuBemeHHOro BHIIIE ONMMCAHHUSA
MPOIEIYPHl SICHO, YTO KaXKOOE IOJOXHUTENbHOE IEI0e YHCIIO
IOJKHO BCTpedYaThCs OAMH M TOJIBKO OOHMH Pa3 B OOHOM M3 IBYX
nocjegoBaTeNnbHOCTeN A U B.

CymiecTByeT 1H HepeKYppeHTHBIH anroputM MOCTPOCHHS
9THX nocnenoBaTenbHoctel? [a, cymectByer. Butxodd nepsoimM
OTKPbUI, YTO HWIECHBI MOCIEAOBATENbHOCTH A MNPEACTaBISIIOT
cobolf He 4TO HMHOe, KaK Iejible KpaTHbIE 30J0TOTO CedyeHUs,
OKpyTrJeHHbIE 1m0 uenbix uucen! (Burxopd roBopmn, drto
«BBIYIMJD» 3TO OTKDBITHE «H3 IIIATBD».)

Kax u3BecTHO GONBIIMHCTBY YATaTeNeH 3TOM KHHATH, 30JI0TOE
CeYeHHEe —OMHO W3 Hauboyee 3HAMEHHTBIX HPPAIHOHATIBHBIX
yucen. I[TogobHO ApyroMy 3HaMEHHTOMY YHCIIY T, OHO BO3-
HHKaeT B CaMbIX HEBEPOSTHHIX MecTax. [peBHerpedeckue ma-
TeMaTHKH Ha3bIBAJIH €r0 «KpaHHHM H CPEeJHUM OTHOILIEHHEM) ITO
cienyromeli npuauHe. PaznenuM otpesok Ha uact A U B Tak,
4TOOBI AJIHHAa A OTHOCHIIACKH K JNMHE B Tak ke, KaK [UIMHA BCEro
oTpe3ka k aiuuHe A. BrIMOJIHHB 3TO MOCTpPOEHHE, MBI IOCTPOUM
30J10TO€ ceyeHHe oTpe3ka. [1oCKONBKY MPUHATO CYUTATH, YTO
MPONOPIHH 30JJOTOTO CeYeHHsl 06JamaroT 0cobON ICTEeTHUYECKOH
IPHUBJIEKATEIBHOCTBIO, 30JI0TOMY CEYEHHIO H €r0 HCIOJIB30Ba-
HAIO B apXHTEKTYPe H HCKYCCTBE MMOCBsIlleHa OOIMIMpHas IH-
TepaTypa (Hepenko caMoro ¢paHTacCTH4eCKOIo CBOHCTBA).

BennunHy 30710TOTO CeueHHMsI MBI MOXXEM BBIYHCIIHTH, IIPUHAB
IUMHY oTpe3ka B 3a eamnmny. [denenme otpe3ka B cpeaHeM
¥ KpaiiHeM OTHOILCHHH MPUBOIHUT K paBeHCTBY (A4 + 1)/4A = A/1.
JTo mpocToe KBAaIpaTHOE YPaBHEHHE OTHOCHTENbHO A. Perus
€ro, mojayiaeM s A MOJOXHTEIbHOE 3HAYCHHE (\/ S5+12=
= 1,61803398. .. —Benuuuny 30m0Toro cedeHus. OOparHas
BenuymHa paBHa 0,61803398.... 3oj0TOE ceueHHe — €OQUHCTBEH-
HOE€ MOJIOKHUTENbHOE YHCIO, COBMAafarollee ¢ OOpATHBIM IOCHe
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BBIYMTAHHS €MUHHIBI H CO CBOMM KBaJpaToM Mocje npubasie-
HUs equHANBL. TeMu e CBOWCTBaMH obagaeT YHCAO, 0OpaTHOe
30JIOTOMY CEYEHHIO CO 3HaKOM MuHyc. B AHrjaum 30Ji0TOE
ceyeHre MpHHATO 0003Ha4YaTh rpeueckoi OykBoit 1. Ml OyaeM
ClefoBaTh aMEPHKAHCKOW TpagulMd W 0003Ha4aTh 30JI0TOe
ceyeHHe rpedeckoii OykBoH ¢.

Yucna, obpasyroiye nociea0BaTeIbHOCTh A, ONpenensioTCs
no ¢opmyne [nd], Tie n—NO3HIHOHHOE YHCIO (HOMEp 4ieHa
MOCNEeIOBATEALHOCTH), a CKOOKH 03Ha4aloT OTOpachiBaHHe ApO0-
HOM 4acTH 4mcna. Yucia, o6pa3yrolge mociaeaoBaTenbHOCTh B,
MOTYT OBITH MOJYYEHBI MPH CIOXCHHH COOTBETCTBYIOLIUX 'Wie-
HOB MOCJICIOBATENbHOCTH A € HX MO3HIHOHHBIMH YHCNaMH, HO
OKa3BIBAIOTCA PABHBIMH OKPYIJICHHBIM JO LI€IOTO YUCHA LIETIHIM
KpaTHBIM KBaJIpaTa 30JI0TOTO cedeHHs. Takum obGpa3oM, WieHbI
MOCNeI0BATEALHOCTH B MoryT ObITh BBIMHCNIEHBI 1O (opMyie
[n$?]. YTBepkaeHHe O TOM, YTO KaXI0€ IOIOKHTENBHOE LET0e
YHCNO BCTpedaeTcss OOWH M TOJBKO OOHH pa3 CpelH 4HCeN,
00pa3yroIMIMX HAAEKHBIE NTapbl, MOXKHO CHOPMYITHPOBATH B BHIE
CHeqyroleil TeOpeMbl: MHOXECTBO IIEJBIX YHCEN, 3aKJIFOUCHHBIX
MEXIy MOCNeOOBAaTEIbHBIMU IENBIMH KPATHBIMH 30JI0OTOTO Ce-
YeHWS W IMOCJIeAOBAaTeJIbHBIMH [ENbIMH KpPaTHBIMH KBagpaTa
30JI0OTOTO CEUEHHs, COBIaZaeT C MHOXECTBOM HAaTypaJIbHbBIX
YHCe.

HBe mocnenoBaTeIbHOCTH BO3PACTAIOIIHX MOJIOKHTENbHBIX
HeNbIX 4YHCeJI, comepXalllde (BMecTe) Kaxkaoe MOJIOKHTeNbHOE
1leJIoe YHCIIO OOUH M TOJBKO OAMH Pa3, Ha3bIBalOTCA INOMOJIHH-
TeIbHBIMH. 30JI0TOe cedeHHe ¢ —He eIUHCTBEHHOE Hppaluo-
HaJIPHOE YHCNIO, MOpPOXAaroilee TaKhHe MOCIeI0BaTeNbHOCTH,
XOTs TONbKO ¢ TMOPOXIAeT HAAEXKHbIE MAphl YHCEN IS HIPHI
B HUM Butxodda. B 1926 r. kanaackuii Mmatematuk CaMm burtH
ONyONHMKOBANl CBOE MOPa3sHTENbHOE OTKPHITHE: OH YCTAHOBHIIL,
410 Jr000€ MppAllHOHANBHOE YHCIO MOPOXKIAET AONOJHHTENb-
HBIE MTOCIIEOBATENBHOCTH.

ITycts k—wuppaumonansHoe uucno (k > 1). TlocnenoBatens-
HOCTh A COCTOHMT H3 IENbIX KPaTHBIX YHCIIA k, OKPYTJICHHBIX IO
LEeNOTO YHCNa, Wnu u3 4ucen [nk], roe n—NOPSOKOBBI HOMED
WieHa MOCIEeIOBaTEIbHOCTH, a KBaIpaTHbIe CKOOKH 0O3HA4aroT
otbpaceiBanre Apob6Hoii yacTu. [TocnenoBaTeNbHOCTE B COCTOUT
U3 OKPYIJICHHBIX IO I1IeJIOTO YHCJIA IEJIBIX KPAaTHBIX OTHOLICHHS
(k — 1)/k, mmu u3 uwmcna [nk/(k — 1)]. TlopoxiaeMble TaKuM
cnocoboM MOCIeTOBAaTEIbHOCTH HA3BIBAIOTCA IOCIIECI0BATEIb-
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Hoctamu burtu. Ecom k= ¢, 1O BrOpas ¢opmyna mgaer
OKpYTJIEHHbIE [JO IIEJIOT0 4HCJIa IieJible KpaTHble 4HCia
1,618.../0,618... = 2,618..., koTopoe B CHWIY NpHYYIIMBOU
TIPHPOJIBI 30JI0TOTO CeueHus ¢ copnanaer ¢ ¢p2. UATaTeNH MOTYT
caMH yOoeoMTbCA B TOM, 4TO ¢opMmyanl BUTTH AeiicTBHTENHHO
MOPOXAAIOT HOIMOJHHUTENbHBIE IOCIEIOBATENLHOCTH, MoJIaras

k paBHBIM 4HCIIAaM \/5, T, e WIH JIOO0OMy Jpyromy Hppa-
HUOHAJILHOMY YHCJy, HO HE IMOPOXIAIOT NOMOJHHUTENbHBIE IO-
CJIeJOBATEJILHOCTH, €CJIH K — pallMOHAJILHOE YHCIIO.

Besxwmii pa3, koraa riae-HHGyas BO3HHKAET 30JI0TOE CEUYEHHE,
MOXHO C YBEPEHHOCTBIO 3aKJIIOYaTh MapH, YTO IAe-TO MOOIH-
30CTH HaxonArca uuciaa Pubonayyun. HamomuuM, 4YTOo mocie-
noBaTenbHOCTh PUbGOHaYYH obpa3yroT uucna 1, 2, 3, 5, 8, 13, 21,
34, ... . Kaxnplit mocneayrowmuii WieH 3ToH Mocae0BaTeNbHOCTH
paBeH CyMMe ABYX mpeAbiayimx. O6001meHHas nociaeIoBaTesb-
HOCTh PUbOOHAYYH OmpeneNseTcs TaK e, HO MOXET HaYHHATBHCH
c mobbIx AByx 4Mces. OTIHYHTENLHOE CBOMCTBO J060H 0606-
HIEHHOH mocJiefoBaTeNbHOCTH PHOOHAYYH MOJIOXKUTEIBHBIX
YHCEJ COCTOMT B TOM, YTO C YBEJHYCHHEM HOMEDPA OTHOILEHUE
IBYX COCENHHX WIEHOB Bce Oojee cTpeMHTCA K ¢ M B mpenelie
coBmagaer c ¢.

Pa36uB mepBoHa4YabHYIO (TPaAMIMOHHYIO) MOCJEAOBATEINb-
HOocTh ®PuGoHawuu Ha mapwl 1/2, 3/5, 8/13, 21/34, ..., MOXHO
moKa3aTh, 4TO Kaxaas Takad mnapa PduboHavyyd coBmagaer
C OHOM U3 HaJleXXHbIX Nap B HUMe Burtxogga. IlepBas HagexHas
mapa, He MpHHAJJIeXallas MocleI0BaTeNbHOCTH caMoro ®ubo-
Hay4yh, ectb mapa 4/7. HauaB apyryro (0600uieHHYr0) mocie-
JoBaTenbHOCTh PUOOHAYYH C yHcen 4 ¥ 7 U pa3OUB ee Ha Maphl
4/7, 11/18, 29/47, ..., MBI CHOBa MOJYYHM HaJeXHblE Maphl
B HUMe Butxodda. ITH mapbl mpHHAANIEXAT MOCIENOBATENb-
HocTH ®PuboHaY4H, 06pa30BaHHOM TaK HA3bIBAEMBIMH YHCJIAMH
JIroka, koTopas HauuHaercd Tak: 2, 1, 3,4, 7, 11, ... .

IIpencrasum cebe, 4To MBI IPOXOaUM GECKOHEYHYIO MOCIIEHO-
BaTeJbHOCTh HaJEXHBIX Map H (Ha MaHep pemera DpaTocteHa,
CHyXalero ajis OTCEHBAHHA IMPOCTHIX YHCEN OT COCTABHBIX)
BHIYEpDKHBAeM H3 Hee BCe HAIEXHbIE Maphl, NMpUHAMISKALIUE
mocjeaoBatenbHocTH ®uboHawyn. HauMeHbiasgs U3 HeBBIYEPK-
HYTBIX map ecthb mapa 4/7. Ilosyuns ee, Mbl MOXeM BBIYEPKHYTh
BTOPYIO O€CKOHeUHYI0 mocienoBaTeNbHOCTh PHOOHAY4H, BCe
nmapsl KoTopoil HagexHbl. I[Iponecc BhIYepKHBAHHS HHMKOIJa He
obpbiBaeTca. MateMaTtuk u3 YHuBepcurera mrara CesepHas
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Kapomura Po6ept Cunbep Ha3piBaeT HaJeXHYIO HAPY «IE€pBHY-
HOM», €CIIH 3TO IlepBas HaJexHas Ilapa, NMOpoXAarolas mocie-
JosBatenpHOCTh PHO6OHaYyM. OH JOKa3BIBAET, YTO CYLUECTBYET
beckoHeYHOE MHOXECTBO IEPBHYHBIX HAAECXKHBIX map. Tak kak
KaXJ0¢ MOJIOKHTENBHOE IEJIOE YHUCIO BCTPEYAETCA CpPeOH Ha-
JEXHBIX TIAp OIVH H TOJIBKO ofuH pa3, Cunbep 3aKJIIOYAET, 4TO
cyliecTByeT GecKOHEYHas MOCIEIOBATENHHOCTh MOCIIEXOBATENb-
HOoCcTed PuOoHAuY4M, KOTOpas TOYHO IOKPBHIBAET MHOXECTBO
HATypaibHBIX YHCEN.

PaccMoTpHM 1O MOpsAIOKY NepBHYHbIE mapsl 1/2, 4/7, 6/10,
9/15, ... u 3anumeM ux HoMepa 1, 3, 4, 6,... . He kaxerca ym
BaM, 4TO 3Ty IOCJIEXOBATENBHOCTh BBl yXe I'Ie-TO BCTpevasiu?
Kak nokasniBaer Cunbep, mepen BaMH HE 4TO HHOeE, KaK IO-
cnenoBatelbHOCTh A. ViHave rosops, HajgexXHas mapa nepBuvHa
B TOM H TOJILKO TOM CJIy4ae, €CJIH €€ HOMEP COBNAJAET C OXHAM
U3 YWICHOB IOCIE0BATENLHOCTH A.

Ilpenmonoxum, uro Bl Hrpaere B HAM Burxodda c ovens
6OJBIIMM KOJHYECTBOM (HINECK WM HA INaXMaTHOH JOCKe KO-
JIoccasIbHBIX pa3sMepoB. Kak Jrydinie BCEro onpeaenuTh, HaAexKHA
WM HEeHaJleXHa Balla MO3WIMA, M KAaKOH CTpATeTHH CleAyeT
TMPHAEPKUBATECH, YTOOB! BHIUTPATH?

Pa3ymeercs, MOXHO BOCIOJNB30BaThca ¢opmyramua ¢ ¢
¥ COCTaBHTh JOCTATOYHO GonbIuyr0 TabIHIy HaAeXKHBIX Iap, HO
caenath 310 6e3 KanbKynasaTopa AoBoJbHO Tpyano. He cymiecrt-
ByeT 1H Oojee mpocToro cmocoba, CpaBHUMOIO C METOA0M
HAXOXACHUA ONTUMAJILHOH CTPATEruy MIPphl B HUM C IIOMOIIBIO
IBOUYHOM 3amucH wucna ¢uimex B kyukax? OxasbiBaercs, 4TO
Tako# cmoco6 AeHCTBUTENLHO CYIIECTBYET, HO OCHOBaH Ha
HCIIOJIb30BaHHM 0oJiee IK30THYECKOH, TaK Ha3biBaeMo#l ¢ubo-
HaY4YHEBOH, CHCTEME CYHCJICHUA, KOTOPYIO HHTCHCHBHO H3y4aJlH
Cunbep, ero kojuera Panbd D'emap u apyrue MaTeMaTHKH,
HatpuMep JleoHapa Kapaurn u3 YHusepcurera [Inbroka.

Brimuimure yucna ®uboHayyn crpaBa HaJeBO, KaK MOKa3aHO
Ha puc. 51. Hag kaxaplM YHCIOM YKaXHTE€ €ro HOMeEp B
mociieiopaTenbHOCTH. Pacmonaras rtako#t nByxpsigHO# Tabnu-
e, MBI MOXEM NpeJCTaBUTh, IIPHYEM EAMHCTBEHHBIM CIIO-
coboM, 06oe IONOXKHTENHHOE IIE0€ YHCIO B BHAE CYMMBI
uyhcen OubGonayuu. IlpenmonoxuM, 9T0 MBI XOTHM 3amHcaTh
B ¢uboHaYUMEBO# CHCTeMe CYMCIECHHS NECATHYHOE 4MCiIo 17.
Haxomum B Tabianne Hamboibiuee yucio duboHayqH, KOTOpOE
He mnpebinaeT udcina 17 (oHo paBHO 13), W CTaBHM IOJ HHM
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...10 9 8 7 6 S5 4 3 2 1
...55 3 21 13 8 5 3 2 1 1

Puc. 51

Yucno 17, 3anmucanHoe B GubOHAUY4HMEBOR cHCTEME.

nudpy 1. 3aTeM, ABUTACH BIpaBO, HAXOAMM HaHOOJIbIIIEE YHUCIIO,
KOTOpOe, eciu ero mpubaButh K 13, maer cymmy, He mpe-
BBIIIAOIYIO 17. DTO YUCIO paBHO 3, MO3TOMY MBI CTaBUM | mox
3. Ilpomomxkasi OBUraThCsl BIpaBO, MBI HAXOJHUM CJEIyOIIIEE
yucno (oHO paBHO 1, crofied Ha BTOPOM MeECTe cIIpaBa)
u craBuM noja HuM 1. Ilon «HEHCHOJB30BaHHBIMH» HHCIAMH
®ubonayyu craBuM 0.

B pesynbtate Mbl monydaem 100 1010 -enuHCTBEHHOE TpEn-
CTaBjeHHEe [ecATUYHOro 4ucia 17 B ¢uboHady4neBOi cucTeMe
cuucnenus. UTOOBI mEpEeBECTH €ro CHOBA B IECATUYHYIO CHCTEMY,
HEOOXO0IUMO CIOXUTh Te uynuciaa PUOOHAYYH, KOTOPHIM B 3aIHCH
COOTBETCTBYIOT eqununbl: 13 + 3 + 1 = 17. Camas npaBas (mep-
Basl) eIMHHWIIA HUKOTJAa HE HCIOJb3yeTCs, Mo3ToMy B ¢udo-
HAYYMEBOH CHCTEME CYHCIIEHHS BCE YHCJa OKaHYMBAIOTCSI Ha
Hynb. HeTpynHO Takxe yOeIUTHCS B TOM, YTO B 3TOW CHCTEME
CYHCJICHAS [Be €IMHUILI B 3allHCH YHCJIA HUKOIJAa HE CTOAT
panoM. JledcTBUTENbHO, €c OBl B 3aMUACH BCTPETWIMCH IBE
€IUHHULBI TOAPA, TO, CIOXKHB COOTBETCTBYyIoIIHE ynuciaa dudo-
Hay4d, Mbl NOJy4YHIM Obl ciemyromee uucio PuboHayuw,
CTofllee CeBa, ¥ O HAIIMM IpaBUJIaM JOJDKHBI ObLIH OBl ¥ IO
HAM TIOCTaBUThb 1, a mOX OByMs HavyaJbHBIMH €IXHHIIAMHA
TIOCTaBHTh HYJIA.

B ¢uGonauyyneBoi CHCTEME CYHCIICHHS CymMMa 4uces, 00-
pa3yoIMX HAgeXKHYIO Mapy, €CTh YUCIIO U3 MOCIIENOBATENHLHOCTH
B, x koTopoMy cmpaBa NpHUNHCAH HyJlb. DTO O3HAYaeT, 4TO
nocnenoBaTeNbHOCTh PUOOHAYYN MBI MOJYYHAM, HadaB C 4YHUCIIA
10 u mpunuckIBas k HeMy crpaba Hyu: 10, 100, 1000, 10000, ... .
Ta xe npolenypa no3BOJSAET NMOJYYUThH JIFOOYIO MOCTIEI0BaTEb-
HocTh PuUOOHAYYH, TOPOXKAEHHYIO KAaKOH YrOAHO NEpBUYHOU
napoii. Hanpumep, nmocnepoBatenbHOCTh JItoka, koTopas Ha-
yuHaeTcss ¢ mapel 4/7, Beirasaut Tak: 1010, 10100, 101000,
1010000, ... .
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B 3amucu Jroboro uMcia M3 MocieAOBaTeNbHOCTH A B
¢uboHayuneBoif cHCTeMe CHYHCIEHHs caMas mpaBas eIHHMIA
CTOMT Ha 4eTHOM Mecrte cmpaBa. Kaxpmoe 4Mciao H3 mocie-
JIOBaTeJILHOCTH B mojydaerci NyTeM MPHIUCHIBAHUA K €ro
napTHEpPY M3 TMOCJEOBATENHHOCTH A OJHOro HyNs CHpaBa.
3HaynT, B 3amEcH JIOOOTO 4YMCiAa H3 TOCIEAOBAaTELHOCTH
B camas npaBas eqMHHUIIA CTOMT Ha HEYETHOM MecCTe clipaBa. Tak
KaK KaXIoe HaTypaJbHOE YHCJIO NpHHAaIEXHT JHOO mocie-
JOBaTeILHOCTH A, MH060 TMOCHe0BaTEILHOCTH B, MhbI mojydaeM
MIPOCTO CIIOco6 onpene/ieHHs HaJeXXHOCTH (KM HEHAJIEKHOCTH)
mo6oif JaHHO# MO3HIAM TIpH Urpe B HUM Burxodda. 3anmmem
IBa 4Hcia, obpasyomme KOOPAHMHATHI NO3MUMH B (puOOHad-
yueBOil cHcTeMe cumcienus. Eciau MeHbllee U3 4HCENl NpUHAL-
JIXHT TMOCJIEHOBATEILHOCTH A M NPHUIMCHIBaAHWE K HEMY HyNs
CIpaBa TIOPOXJAET APYroe YMCIO, TO MO3HIMSA HaJleXHa, B
MPOTHBHOM CJIyyae NMO3MIHSA HEHaleXHa.

B kadecTBe mpHMepa NPOAEMOHCTPHPYEM 3TOT MeETOA Ha
mo3uius 8/13 = 100000/1000000. Equauna B uucne 100000 crour
Ha IIIECTOM MECTE CIIpaBa, T. €. Ha YeTHOM MeCTe, TO3TOMY YHCJIO
100000 nprHamIexuT mnociaexoBaTenbHocTH A. IlpunmceiBas
cnpaBa eule OOWH HyJb, moaydaem quciao 1000000 = 13 —mapr-
Hepa yucia 8. 3HAuMT, MBI MOXeM OBITHL yBEpEHBI B TOM, YTO
no3uims 8/13 Hagexna. Ecrm odepeaHo#i X0 IPUHALIE)KAT BaM,
TO BHIMTPHIBA€T Balll HPOTHBHHK. Eciu BBI IoJ1araere, YTO OH He
MOXeT HrpaTh Ha «ITPOCCMEHCTEPCKOM» YPOBHE, TO NOMBITafTeCh
cHenaTh Kakoi-HUOyb ciy4ailHbIH XO4 M MOJOXKAMTE, MOKa Balll
NIPOTHBHHUK He JONMyCTHT OHIMOKY.

IpennonoxuM, YTo mapa HEHaleXHa H O4YepedHOH Xox
npuHa[leXxHT BaM. Kak MOXHO onpeleinuTh Ty HaJeXHYIO
NO3MIMIO, Ha KoTopylo Bam cineayer mnoitu? Heobxommmo
pAaccCMOTpeTh TPH ClIy4as. YCJIIOBHMCH 3aMHCHIBATL HEHAIEXKHYIO
napy B KaxIOM cCiydae B BHAE X/y, TA€ X—MEHbIIee U3 IBYX
yHcen ¥ oba uMcna npuBeaeHH B (HOOHAU4YMEBOH cHCTeMe
CYHCIICHHS.

B nepBoM cirydae 9MCIO X MPUHAUIEXHT HOCIEA0BATEILHOCTH
B. Cpenaiite Takoil X0, 4TOOB YMEHBIIHUTh YHCIIO y OO YHCIIA,
MOJy4aIoLIerocss M3 X NpPH BBHMEPKHBAHMH NOCHEOHEH ILHG-
pu cnpaBa. Hampmmep, mycrs x/y = 10/15 = 100100/1000100.
Tax xak B yucne 1000100 camas nmpaBas M3 €OWHHII CTOMT Ha
HEYETHOM MeCTe ChpaBa, OHO NPHHAICKHT MOCIIEIOBATEIb-
HOCTH B. 3avepkHyB mocieaHioro mudpy cnpasa, MoJIy4dM YHCIIO
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10010 = 6. Takum 06pa3oM, BBl AOJDKHLI MOMYYHTH (B3SAB JIHIL-
Hue ¢umku U3 OGonbiuel kyuku) HagexHyro mapy 10 m 6. Ha
HIaXMAaTHOM JOCKE 3TO COOTBETCTBYeT Xxony ¢depsem mo mmaro-
HaJm.

Bo BTOpOM CiydYae 4HMCIIO X TPHHAIJIEXHT MOCIEI0BATEINb-
HOCTH A, HO 4YHCNO y Gojbie 9HCNA, MONYYAIOIIErOCA TPH
NPHUNUCHIBAHUM HYJIA cnpasa k suciay x. Caenaitre takoil xofn,
4TOOBI YMEHBIIUTh YHCIO y A0 3Toro uucna. Hanpmmep, nycts
x/y = 9/20 = 100010/1010100. Tax Kak camas npaBas eIMHHIA
B 3aNHCH YHCJA X CTOMT HAa YETHOM MeECTe CNpaBa, 4HCIIO
X NpHHAIIEKHUT nocienoBaTtenbHoctd A. IlpumuceiBas Hyb
cnpasa, nony4aeMm 100010 = 15. 1o 4ucno mensme 20. Takum
0o6pa3oM, BBl JOJDKHBI OYEPEJHBIM XOJOM 3aHATH HAAEKHYIO
mo3umuio 9/15. Ha maxmaTHOM HOCKe 3TOMY XOAY COOTBETCT-
ByeT xoI (pep3s MO BEpTHUKAIIH.

Ecnu 4yucna He OTHOCATCA HH K ciay4aro 1, HM k ciydaro 2, To
BaM HAJUIEXHT MOCTYNATh TaK:

1) Halizute aGCOMOTHYIO BEIWYMHY Pa3HOCTH MEXIY X H Y,

2) BLIYTHTE U3 Hee EOUHUIY, 3ATMIIUATE MMOJMYYECHHLIH pe3yiib-
TaT B PpuboHaYYHEBOM CHCTEME CYHCICHHS M 3aMEHHTE NOCJ]El-
HIoI0 Imbpy cnpaBa eXHHHIEIH;

3) npunucaB K MOJIyYeHHOMY YHCJYy HyJIb CHPaBa, BBl MOJY-
YHUTE OJHO YHCIIO, & MPHUIIMCAB CIPaBa JBa HYJA, Y3HAETE BTOPOE
yucio. ITH [Ba 4uciaa oOpa3yloT Ty caMylo HAaJCKHYIO mapy,
KOTOPYIO BBl HIIMTE, XOTA 4MCJIa MOIYT OBITh «HEKaHOHHYE-
CKUMH» (B MX 3aNUCH €OHHHUIL MOTYT HATH MOIPNI).

ITpuMepom TpeThbero ciydyas MoxeT ObITh Mapa YHCeN Xx/y =
= 24/32 = 10001000/10101000. OnTHMaJbHBIE CTPATErAM TiEp-
BOTO M BTOPOTO CJIy4aeB 3/eCh HENpHMEHMMEI. AOcomoTHas
BEJIMYHHA PA3HOCTH 4ucen 24 u 32 pasHa 8. BoiunTaeMm enuuuiy:
8 — 1 =7. B ¢nbGoHaq4ueBoil cHCTEME CUHCICHMA 7 HMeECT BHJ
10100. 3amenss nocaeauioro nudpy enunuueit, noxyyaem: 10101.
INpunuceisas cipapa 0 1 00, moyuaeM TpebyeMblii «agpec» —Ha-
IexHyro mapy 101010/1010100 = 12/20. Takue xonudecrsa ¢u-
IIEK OCTAHYTCA B Ky4KaxX, €CIH W3 06eHX KydeK B3aATh Hmo 12
¢umex. IT0 COoTBETCTBYET XOAY (ep3eM Mo AMATOHAIH.

MEI He MOXEM BXOIHTh B OOBACHEHHS O MOBOAY TOr'O, YeM
0OYCNOBJIEH TOT HIH MHOM mmar B crpateram Cunbepa. Tex, xo-
MY 3TO HMHTEPECHO, MBl OTChUIaeM K cTatbe CHnbepa «Hum
Butxodpa u npencrapineHus ®ubonawum» [8, 12]. A BoiHYXACH
TakXke o0CoiTH MoNYaHWeM pasnuuHbie 0600LIcHUs urpet Bur-
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xodda, HO XoTeJ GBI CKa3aTh OJHO HJIH ABa CJIoBa 06 06paTHOI,
WIH MH3epHOM, GopMe 3TOM HIDHI: TOT, KTO AENAeT MOCIEeIHHUMA
xon, npourpeiBaer. Kak mokaseiBaer T.X. O’Befipa B cBoeit
kHure «[ OJIOBOJIOMKHM H mHapaJokch» [8, 6], Mu3ep B HHUMe
Butxodda (Tak Xe, Kak M Mu3ep B OObIMHOM HHME) Tpebyer
TPUBHAJILHOTO HM3MEHEHHS B IlepeYHE HAJEXKHBIX Hap: Heob-
XOOMMO JIHIIb BHIYEPKHYTH IepBYIO Mapy 1/2 ¥ 3aMeHHTH Maphl
0/1 u 2/2. Muzepnas crpaTerds BO BCEM IIOBTOpSET CTaH-
JApTHYIO CTPATerwio, 3a HCKJIIOYEHHEM TOro, YTO B KOHIE BBI
JIOJDKHBI chirpaTh 2/2 umu 0/1 BMmecto 1/2.

H3smenum UM Buatxodda creayroumm ob6pasom. Ipeamoso-
XKHM, YTO HTPOK, [€Jas OuYepEeOHOM X0, MOXeT 6paTh (HIIKH
m60 43 onHoM Kydku (HO moboe yucno ¢wuinek), mbo omHy
(HIIKY M3 OAHOIM KYYKU M OBe GHUILKH U3 APYroi. MoxeTe M BbI
NOCTPOUTH MOJEJIb TAKOW UIphI HA IIaXMaTHOMH HOCKE H YKa3aTh
BBIATPHIIIHYIO CTPATETrHio?

OTBeTbl ¥ peweHun

TpeGoBasiocs NpoaHAJIM3HPOBAaTh BapHAHT MIPhl (aHAJIOTHY-
HOM HTpe B HUM), B KOTOpPO#i HrpokaM paspeluaercs 6paTe nubo
MPOU3BOJIBHOE YHCIO (UIIeK H3 KaKoH-HUOyIb OJHOH KydKH,
6o oaHy MUKy M3 OmHOM Kyuykd H aBe GHMIUKH M3 IOPYTOi.
BriurpeiBaer TOT, KTO Jenaer nocienuuii xox. Ha mraxmarHoi
JIOCKE HEOTPDAHMYEHHOH NPOTSXEHHOCTH, O KOTOPOH MBI YIO-
MMHATH B OCHOBHOM TEKCTe, NepBOC MPaBHJIO 3KBHBAJIIEHTHO
Xo4y Jlagbeil Ha 3amaj WM Ha Ior, a BTOpOE—XOJy KOHEM Ha
joro-3anan. CneaoBaTeIbHO, NpeIaraéMblii HaMH BapHaHT
HI'PBbi, COCTOSIIIEH B MOOYEPETHOM B3ATHH (HILIEK U3 ABYX Ky4eK,
H3oMopdeH Hrpe, cocrosuei B ToM, YToOBl 3arHaTh B YroJl Ha
IMaxXMaTHOH Jocke PUTYpy, KOTOpass XOOHT Kak Jlagbs U KOHb.
Cpemn mobuteneli HEOOBIYHBIX, WJIH «CKa30YHBIX», IHAXMaT
Takas QuUrypa MHOTJAAa M3BECTHA MOJ Ha3BaHHEM KaHIUIEpA WIH
HMIIEpATPHIBI.

Ecnn ¢urypa XomaMT TOJBKO Kak Jlafbsf, TO MIpPa Ha IUaXx-
MaTHO# JOCKE COOTBETCTBYET CTAaHAAPTHOMY HHMY C IByMS
KyykamMH ¢umek. HanexHbiMH ABIAIOTCA Maphl JOOBIX ABYX
PaBHBIX NMOJIOKHTEIBHBIX LesbiX yuced. Ha mraxmaTtHo#d mocke
OHM COOTBETCTBYIOT NOJIIM Ha IJIABHOH IMAaroHajM, MPOXons-
ek 4epe3 yrnosbie nonas 0/0 u 7/7. Urpok, XOTOpBIi CTaBHT
Nanpio (Ha BEPXHIO FOPU3OHTAJIb WIH Ha NMPAaBYIO BEPTHKAJIb),
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Puc. 52

Be3onacHble kieTkH npu urpe B oOpaTHBI HMM C JjaAbeil M KOPOJIEM.

BBIMTPBIBAET TOJNBKO B TOM Clly4ae, €C/IM OH 3aHUMAET YTIJIOBOE
mone 7/7. Ero mocnenyromas crpaTerds COCTOUT B TOM, YTOOBI
OBUraThCs BCeraa Mo auaroHayd. B urpe ¢ B3sTHeM ¢uIlex 3TO
COOTBETCTBYET TOMY, YTO MNOCJE KaXAOI'O XOJa YHCJIO (HILek
B 00eux Ky4kax OCTaeTcs OAWHAKOBHIM. HanexHble mapbl—I3To
npocto mapei 1/1, 2/2, 3/3, ... .

Kax HH yOuBHTENBHO, HO CTPAaTErHs COBEPIIEHHO He H3Me-
HSIETCH OT TOTO, YTO JIaJbsi OOpeTaeT NOMONHATENBLHYIO BO3MOX-
HOCTb XOOUTh, KaK KOHb. IIpUMEHSAS yXe H3BECTHbIH HaM METO[
PeTPOCIIEKTHBHOTO aHaNH3a, MBI YCTAHABJIMBAE€M, YTO Maphbl
HAJEXHBIX KJIETOK OCTAIOTCH TAKHMH Xe, KaK B UTpe C OObIYHOM
NaabeH.

Bosiee uHTepecHa Mu3epHas (opMa HTIPHl B HHM JaJbei-
KOHeM (TOT, KTO AeiaeT MOCHeqHHH X0/, mpourpsiBaeT). Hanex-
HblE Mapbl B 3TOM cjiydae oOpa3yroT MHOxecTBo 0/1, 2/3, 4/5,
6/7, ... . Ha maxmaTHO# JOCKe 3THM HEYHNOPSAAOYEHHBIM MapamM
COOTBETCTBYIOT NOJIs, H300paXKeHHbIE Ha PUC. 52 TEMHBIM IIBe-
ToM. TOT, KTO cTaBUT GHUTypy Ha JOCKY, BBIMTDHIBAET, HO IS
3TOro eMy HeoOXOOMMO 3aHATH MOJIE, IPUMBIKAIOILEE K YIJIOBO-
My (B BepxHeM npaBoM yriy). [IpuaepxuBasich TAKOH CTpaTErvH,
HUTPOK B KOHIIE KOHIIOB 3aHMMaeT noJse 0/1 uim 1/0 ¥ octaBnser
MOCJIEOHNH XOJ 32 CBOUM NPOTHBHUKOM.
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BO3MOXHO, YUTATENIO JOCTABHT YAOBOJLCTBUE AHAIN3 UI'PBI
Ha CTaHJAPTHOM IIAXMarHOM HOCKe, KOTNa BHICTAaBiIsAeMas Ha
JOCKy (Hrypa MoXeT XOOUTh Kak IpYrde HIaxmMaTHble (PUTYpHI,
HO TOJBLKO Ha 3amaj, IOor WM roro-daman. «Cynepkopoiesa»
(«cynepdep3b») WM «ama3oHKa» (KoMOuHamusA ¢ep3s ¥ KOHA)
CYJIUT TPOMIPHIN TOMY, KTO OTKDBIBAe€T HIDY, H B OOBIYHOM
BapHaHTe, H B MH3epe. Koposp MpHBOAMT K MPOUIPHIIIY TOTO,
KTO [JenaeT MepBbif XOA, B CTAHJAPTHOM BapHaHTE H K
BHIATPHIIY B Mu3epe. K TakuMm e pesyabTataM HNPHUBOJUT
aHAJM3 WIPHl M B CiIyvyae KOPOJA-KOHA WM KOPOJIA-JIAJbH.
B ciyyae KOpOJS-CIIOHA [deNarolMid XOJ BBIMTPHIBAET U B
OGbIYHOM, U B MH3€PHOM BapHaHTaXx.

[lononHeHue

Ha puc. 53 B TeMHbIif [[BeT 3aKpallleHbl HAJAEXHBIC MOJs IS
HIpBl B HEM KOpOJIeM, jajabeil H ciioHoM. Urpa cnoHoM TpuBH-
aJbHA, TaK KaK MO MPaBHJIAM CJIOH HE MOXET MOMACTb B HHXHHHK
JIEBBIH YTOJI U3 JIFOOOro MoJjs, He JeXallero Ha IJIaBHOM auaro-
Haym. Eciu ke MBI OrpaHHYMM MNepeMEIleHHs CJIOHA TJIABHOH
JHaroHaJIbI0, TO BTOPOH HI'POK, KaK HETPYJXHO BUAETH, BLIUTPHI-
BaeT B OOBIMHOM BapHaHTE WIPHI U NPOHI'PHIBAET B MH3eEpe.

TakumMu coderanusamu Quryp, kak ¢ep3b-kopoJib, ¢(ep3b-
CNoH, Gep3b-1aAbs HIM JaAbsA-CIOH, MOXHO IpeHeGpeub, Mo-
CKOJIbKY BCe OTH KOMOHHHpOBaHHBIE (GHUIypHl KBHBAJIEHTHBI
¢dep3ro. Ha puc. 54 nmoka3aHbl HafeKXHBIC MOJIA IS UTPbl B HAM
cynepgep3eM, WIH aMa3oHKOH ((ep3eM-KOHEM), CYNepKOpOJIieM
(xoponeM-KOHEM), KOpoJeM-Jafgbeil (B SAMOHCKMX IaXMaTax
LIOTH Takas ¢urypa Ha3blBaeTCs pHa-0y) H KOPOJIEM-CIIOHOM (B
mord — puy-ma). [Ipeanonaraercs, 4To Bo Bcex ciyvasx ¢urypa
MOXET ABHTaThCA TOJILKO HA 3amaj, Ior WIH Joro-zamafi.

KomMbuHaima cioHa W KOHS MOPOXIaeT PUrypy, U3BECTHYIO
ONHAM MNOKJIOHHHKaM CKa304YHBIX IIaxMaT IOJ Ha3BaHHEeM ab-
6ara, a JpyruM nojJ Ha3BaHueMm npuHuUecchl. Kpucrodep Apata
MPUCJIaJI MHE MOAPOOHBIH aHAJIW3 UTp THIIA HUMA, MPOBOIHUMBIX
Ha HeOrpaHUYeHHOM AOCKe Takoi (Hrypoil Mo pa3jHvYHbIM Mpa-
pwiaM. EciM OrpaHdYATH HIPOBOE MOJIE TEMH IONAMH, H3
KOTOPBIX MOXHO MONACTh B HIXKHEE YIII0BOE MOJIe, TO Ha puc. 55
(BBepXy) NOKa3aHBI 3aKpallicHHbIE B TEMHBIH LBET HaJeKHbIE
OJIs KaK IS OOBIMHOrO, Tak M i o6paTHOro (MH3epHOro)
BADHAHTA WIpHl. ApaTa IOMyCKaeT Takke XoAbl a6b6aToMm He
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Puc. 53
WUrpa B HUM ¢ KopoJsieM, Jlaabeil U CIOHOM.

TOJIbKO Ha FOro-3amall, HO U Ha FOro-BOCTOK. B aTom ciyuae
BBIMTPBIIIHGIE MO/ OKa3bIBAIOTCH TAKUMH, K4K MOKA3aHO B HHX-
Helt yactu puc. 59. HemsBecTHo, kak cienyer chopMynupoBaTh
OpaBHIa UTPHI, YTOOBI CXEMY PACIHOJIOKEHHS HAJEKHBIX MOJIEH
MOXHO OBIJIO MEPEHECTH HA HEOTPAHWYEHHBIE JOCKH.
PasymeeTcs, MpaBHiIa BCEX 3THX HIP COOTBETCTBYIOT HIpe
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Puc. 54

HKopans -cnon

KOMOHHUPOBAHHBIE 11aXMATHbIE QUIypBI.
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OGsiuras  uvzpa Obpamnsni  sapuarmn

Puc. 55

AGGar (cnoH—KOHB)— KOMOUHUpOBAHHAA (Purypa, KOTOpas MOXET Cu-
Bepwath xoabl Ha O, 3 u KO3 (BBepxy). ABGAT ¢ HOMOIHUTENIBHOII
BO3MOXHOCTbIO cOBepiiaTh xoasl Ha FOB.

B HUM C ABYMs KyuxaMu ¢umek. Tex, KTo HHTepecyeTcs IPYruMH
0600weHnaAMH Hrpsl BuTxodda, MBI OTCHUIaEM K CTaThAM.
NpHUBEIECHHBIM B CIIHCKE JIUTEPATypbl. MHOTHE YATATENN Npedia-
raju crnocoO0sl ynpouleHus aaropurMa Canbepa g BBIYHCICHUA
BBIMIPLILIHOM cTpaTerdu npu urpe B HUM Butxodda, npucno-
COONeHHbIE K peajH3alUid B KOMIBIOTEPHBIX HPOrpaMMax.
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TpeyronbHUKM
n3 BunbApAHbIX WAPOB
U apyrue 3agaudu

1. TpeyronbHuku U3 6UNbAPAHLIX WApPOB

MonxoBuux Jxopax 3uxepman u3 byddano pacckazan Mue
O TOM, 4YTO JIeT AECATh Ha3ald, Korja oH Habmroman 3a omHo#
napTueil B OMIbApA, eMy NPHIIUIA B FOJIOBY CJIEAyIOIIas 3agava:
HeNb3s Ju u3 15 mapoB, BBLICTPAHBAEMBIX Mepel Ha4alioM
HapPTHH B TPEYrOJIbHUK, COCTABHTH TAaK HA3BIBAEMBIA Pa3HOCT-
Hbl TpeyrojibHUK? B pasHOCTHOM TpeyroJibHHKe 4ucaa oT 1 Jo
15 paccraBneHBl TaK, 4TO KaXAOE€ YHUCIO, CTOALIEE B JIFOOOM
pAAYy, HaYHHAs CO BTOPOTO CBEPXY M HUXE, PACIOJIOKEHO MEXIY
OBYMs YHCJIAMH MpPeAbIAYINEro pafa U PaBHO aOCOMIOTHOIM
BEJIMYUHE UX PA3HOCTH.

Kax BuaHO u3 puc. 56, [UiA Tpex HIapoB ¢ yuciaamu 1, 2
4 3 3aJa4a TpPUBHAJIbHA U AONYycKaeT ABa pemieHus. Y3 Toro xe
puc. 56 BUAHO, YTO AJIS HIECTH [IAPOB YUCJIO PEUICHHI JOCTHraeT
YeTHIPEX U YTO YETHIPE PEIICHHS OOMyCKaeT 3aja4a C JeCATHIO
mapam. K ynuBieHuro 3uxepmaHa, B ciydae NATHAALATH
OMJIBSIpAHBIX [IAPOB CYLIECTBYET TOJBKO OJHO (C TOYHOCTHIO IO
OTpaxeHHus) pemleHue. MoxeTe M BBl HAWTH ero?

IMouck pelieHus CYLUECTBEHHO YMPOILAETCS, €CJIM MpeaBapH-
TEJILHO PACCMOTPETh TPEYroybHble KOHGHUTypamuH H3 HYETHBIX
4 HEYETHBIX YHCEJ] M BBISCHHTH, CKOJIbKO M3 HHX JOIYCKAIOT
8 HeueTHnIX U 7 4eTHBIX 4ymces. He cocramiser ocoboro Tpyna
OOHAPYXHUTh, YTO CYHIECTBYET JIMIIL 5 BADHAHTOB pa3MELIEHHA
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Puc. 56

Pa3HocTHBIE TpeyronbHHKM 11 3, 6 U 10 GUIBSPAHBIX LIApPOB.

yeTHbIX (U) n HeueTHsIX (H) 4Mcesn B BEpXHEM psAay TpeyroJib-
muka: YYHYH, HY4YYH, HHHY4, HHHHY u HHYYH.
ScHo, YTo IAp C 4UCIOM 15 IOJKEH HAXOOUTHCH B BEPXHEM
pany, a map ¢ yucioM 14-nubo B BepxHeM psaly, JHOO BoO
BTOPOM DPsJIy CBEpPXy MeXAy IIapaMu ¢ uuciamu 15 u 1.

3amaya 3uxepMaHa TECHO CBsf3aHAa C OQHON M3 3aJa4, MpH-
BEJCHHBIX B KHUI'€ H3BECTHOTO INOJIBCKOro MateMaTtuka I'yro
IIreitnraysa «Cro 3apau» [9, 1*¥]. CyTb ee cBoauTcs K Clieqyto-
meMy. [laHa TpeyrosnbHas KOMOMHAIMS U3 YETHOTO KOJIHYECTBA
yucen. Bcerma sm MOXHO NpEeBpPaTHTh €€ B Pa3HOCTHBIA Tpey-
TOJIbHUK K3 YETHBIX M HEYETHBIX YHCEJ, YTOOBI KOJHMYECTBO
YeTHBIX 4Hces ObUIO paBHO KOJIMYECTBY HeYeTHBIX 4ucen? bonee
nmecatu ner 3aga4a llteiiHraysa ocraBajnach HepellleHHOH, rmoka
Xeiiko XapbopT He [OOKasaJ, 4TO OTBET HAa BOIPOC 3aJa4YH
JIOJIXEeH OBITh yTBEPAMTENbHBIM [9, 2*].

Hackonbko MHE M3BECTHO, HUKTO HE MBITAJICA MCCJEIOBATh
TO, YTO MOXHO ObL10 OBl Ha3BaTh 001LIel 3a1aveil 0 GHIBLAPIHBIX
mapax: JaHo Jio0oe TpeyroJibHOe 4YHCJIO ILIAPOB, MEpeHyMe-
POBAHHBIX MOCJEIOBATEIbHHIMH HATYpaJbHLIMH YUCJIAMHM, Ha-
YHUHAs C eOUHHIBI. Beerga i MOXHO MOCTPOMTDH M3 3THX LTApOB
Pa3sHOCTHBIA TpeyronsHHK? Eciau HeT, TO cyllecTBYeT JM Hau-
GonbIuit TPeyroNbHUK, IS KOTOPOro 3aJa4ya MMeET perueHue?
Ecin HanOobIuMii TPEYroJBbHUK CYLIECTBYET, TO Kakoi oH? Kak
Mbl Tenepb 3HaeM, YETHO-HEYeTHbIE KOHPUTYpauuH [ TaKuX



TpeyronbHuku U3 GunbApAHbLIX WaApOB 155

pELUEHHH CYILeCTBYIOT IJIS BCEX TPEYrOJIbHUKOB M3 YETHOTO
ypcia mapoB. CylLecTBYIOT JIM aHAJIOTHYHbIE pellIeHUs IS BCEX
TPEYroJbHHKOB M3 HEYETHOrO 4MCJa MapoB?

Ilo3BosibTe MHE B 33KJIFOYEHHE NPHBECTH 3aa4y-LIyTKy s
TeX YUTaTeNleil, KOMY yaJloCh CIIPAaBUTBCH C pEllieHHEM 3aJayH
o 15 6unbapanbIX apax. IlpeanosoxuM, 4To Ha Wapax mnpo-
CTABJIEHBI NOCJIE10BATENbHBIE YETHBIE YHcaa oT 2 10 30. MoxHo
M COCTABMTb M3 TAaKMX IIAPOB PA3HOCTHBIH TPEYrOJbHHK?

2. KaHHubanuam cpeaun T0pOB,
NN TOopbl-TOpOEeabl

TopoM HAa3LIBAETCS NMOBEPXHOCTH, MMerowias dopMy Oy6iu-
ka. IlpeacraBum ceGe, YTO TOp cleNlaH M3 TOHKOH Ppe3HHBI.
XopolIo H3BECTHO, YTO €CJIH B TAKOM Tope MNpojenaTh Ma-
JIEHBKYIO [JBIPOYKY, TO TOpP MOXHO BBIBEPDHYTh uepe3 Hee
HaM3HAHKY.

MartemaTtuk u3 YHuBepcuteta MoHam B ABcTpanuad J>KoH
CTunyann mnpejjlaraet ciefyrollyr 3aaavy. Jlsa Ttopa A
U B cuennenn Mexay coboi Tak, Kak Ioka3aHO Ha puc. 57.

Puc 57
MoxeT au Top B nmporaotuth Top A?
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B tope B umeercs abipouka-—«pot». JIoOoif M3 TOpoB pas-
pelaeTcs Kak YTOQHO PacTATMBaTh, CKHMATh U 1epOopMUPOBATSD,
HO HHTIE HE pa3pbiBaTh U He CKJIEHBaTh. MOXET JH TOp
B npornotute Top A? B KOHIE KaHHHOAJIBLCKOTO akTa TOpP
B moykeH mpHHATH CBOIO UCXOAHYIO GOpMY, XOTHA H HECKOJIBKO
pasoyTecs B obObeMe, a TOp A UEJIMKOM OYYTUTbCS BHYTPHU
Topa B.

3. WUccnenya Tetpaabi

Haunbonee ceHcanlMOHHOI HOBOCTBIO [UIA JIIOOUTENEi 3aHUMa-
TeJbHON MaTeMaTHKH B 1976 r. cTtano cooblieHne IByx MaTeMa-
THKOB U3 MIITHHOMCCKOro YHUBEPCUTETA O TOM, YTO MM YAAJIOCh
JIOKa3aTh TUNOTE3Y O YEThIpeX KpackaX. IJTy 3HAMEHUTYIO
THIIOTE3y 4acTo myTaioT ¢ OoJiee MpOCTO TeopeMod M3 To-
MOJIOTHH, 10Ka3aTh KOTOPYIO cOBceM HeTpyaHo. OHa yTBepxia-
€T, 4TO oOuIyI0 IpaHHIly Ha IUIOCKOCTH MOTYT UMETh He Gouee
yeTbipex obnacrei. Maiikn P.V. baknu B «)KypHane 3aHuMa-
TeJIbHOM MaTeMaTHuKW» [9, 3*] mpedsoXuJT HAa3bIBaTh TETpagoi
4eThIpe OJHOCBA3HBIE IJIOCKHE 00JIACTH, U3 KOTOPBIX JIIOObIE OBE
uMeroT oblIylo rpaHHIy HEHYJIEBOM MPOTSKEHHOCTH.

B Terpane, n3obpaxeHHO# cieBa Ha puc. 58, HeT AbIp - OHa
«cmnonHas». KoHrpyeHTtHol snumb Tpu obnactu. Terpana.
u3o0paxkeHHass Ha pHc. 58 crmpaBa, cocTaBleHa M3 YeTHIPEX
KOHTpYeHTHBIX oOyiacTelt, a B cepeauHe y Hee OoJsbmuas ObIpa.
MoxHo a1, cripanuBaeT bakiy, MOCTPOUTH TETpansy U3 YEThIPEX
KOHTPYEHTHBIX obJsacreit u 6e3 AbIpbI?

Y TBepaUTEIbHBIH OTBET HA 3TOT BOIpoc Oaj cTyaeHT CraH-

Puc. 58
[Mapa Terpan.
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Puc. 59
TeTpana W3 KOHTPYEHTHBIX LIECTHYTOJILHHKOB.

¢dopackoro ynusepcutera Ckort Kum. INosydeHHbIEe HM pe3yJib-
TaThl He ONMYOJIMKOBaHBI, M S MPHM3HATEJIEH MY 3a pa3pelleHne
MPHBECTH 30ECh HEKOTOPHIE M3 HHUX.

Ha puc. 59 Bbl BHOHTE pellleHHE U3 YETHIpEX KOHTPYEHTHBIX
LIECTHYTOJIbHHKOB. Heu3BeCTHO, MOXHO JIH HOJIyYHTh DEIleHHE
M3 KOHTPDYEHTHBIX MHOTOYFOJIbHAKOB C MEHBLIIMM YHMCJIOM CTO-
POH WIM pelIeHHe C BBIMYKJIO#H BHEIHEH I'paHHUER TeTpajbl.

Ha puc. 60A BbI BUOMTE pElIEHHE, COCTABJICHHOE M3 4eTHIPEX
KOHTPYEHTHBIX mosmrekcoB mopsinaka 4. (ITonmrekcoM HasbIBa-
eTcl oObeIUHEHHE KOHIPYEHTHBIX MPaBHJIBHBIX ILNECTHYTOJIb-
HukoB.) HeTpyaHo nokxa3aTe, YTO COCTaBMTH TeTpaay M3 Ho-
JUrekcoB 6oyiee HU3KOTO MOPAOKA HEBO3MOXHO.

Ha puc. 60b noka3aHo pelieHHe W3 KOHTDYEHTHBIX IIOJIH-
amMonnoB nopanka 10. (ITormaMoHIOM Ha3biBaeTCa 0ObeAUHEHAE
KOHTPYEHTHBIX PaBHOCTOPOHHHX TpEYroJbHHKOB.) HeusBecTHO,
CYIIECTBYET JIH TE€TPaja, COCTABJICHHAA M3 MOJIHAMOHIOB OoJsee
HH3KOTO MOPSAIKA.

Ha puc. 60B npeacTapiieHO pellieH#e H3 KOHIPYEHTHBIX MONH-
MHHO mopsiaka 12. (TIoMMMHMHO HA3BIBAETCA OOBEAMICHIIC KOH-
I'PYEHTHBIX KBaJIpaToB.) HeH3BeCTHO, CYIIECTBYET JIM pellleHHE U3
NOJMMHHO 6oJiee HHU3KOTO MOPSAKA.

Ha puc. 60I" Bb1 BumMTe pellieHME M3 KOHIPYEHTHBIX Quryp,
obnamaronMx IBYCTOpOHHeH (oceBo#t) cUMMeTpuHe#, M cama
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Puc. 60

Pewienus s Pa3JIHYHBIX TETpan.

TETpaja Takke obiamaer ABycTopoHHe# cummerpueii. Cymecr-
BYET JIM aHAJOTHYHOE pEllleHHE W3 MHOTOYTOJIbHUKOB C MEHb-
[IHM YHCJIOM CTOPOH?

C 70-x rogoB NMpOLLIOro BeKa M3BECTHO, YTO B TPEXMEPHOM
IPOCTPAaHCTBE GECKOHEYHO MHOIO KOHTPYEHTHBIX TE€J MOXHO
COCTaBHTb TaK, YTOOBI KaXIbie NBA W3 HUX HMEJH OOIIYIO YacTh
NOBEPXHOCTH. YHTATENSAM, KOTOPBIM 3TOT pe3yJbTAT HEH3Bec-
TeH, sl MpeIaralo MNONBITATHCA PELIHTh AHAJIOTHYHYIO 3aJayy
¢ nomaky6amu. (ITonmky6oM Ha3biBaeTcs OOBeIHHEHHE KOH-
rpyeHTHBIX Ky60B.) ITokaxuTe, KaK MOXHO COCTaBHThb IPOCT-
PaHCTBEHHOE Tejo 6e3 BHYTpEHHHX MYCTOT W3 KOHTPYEHTHBIX
nmoJMKy60B Tak, 4TOOGBl Yy JIIOOBIX JBYX IOJHMKYOOB 4YacTh
NOBEpXHOCTH ObUIa oO6meii. CyliecTBOBaHHE TaKOH «IPOCT-
PAHCTBEHHOH MO3AaMKH» CBHIETEJIBCTBYET O TOM, YTO IS pac-
KPackH 000 TPEeXMEpHOH «KapTh» MoHamoOunocr Obl Gec-
KOHEYHO MHOTO KpacokK.

4. Poiuapn mn nxxeubl

Marematnky u3 Heto-Hopkckoro roposckoro yHusepcurera
Paiimonny CMaJUiHaHy, YbH 3aMevaTelIbHble [HaXMATHBIE 3aJ0a494
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H3BECTHBI MOCTOSIHHBIM YHTATENAM paszena «MateMaTH4yeckue
urps» XxypHaisia «Scientific American», kxoTopblif 1 penakTh-
pOBaJ Ha MPOTSOKCHAM MHOTHX JIeT, MPMHALJIEXAT CleAYIOMHUE
4eThIpe MPEeBOCXOXHBIC JIOTHYECKHE 324a4H O PHILAPAX, JIKEHax
H, BO3MOXHO, HEKOTOPHIX ApYyrux mopasx. Bo Bcex weTsipex
3aJla¥ax phillapb BCErJa TOBOPHT NpaBAy, a JDKEH BCEraa JDKeET.

A TrOBODHT: «B-—prilapb».
B rosopur: «4—He phiapb».

JlokaxHTe, 4TO OQMH M3 HMX TOBOPHT NPABLY, HO OH HE
PpHINApPb.

A roBOpHT: «B-pblapb».
B roBopHT: «A —-IDKem».

Joxkaxure, 4T0 OOMH M3 HHUX T'OBODHT NHpaBay, HO OH HE
PHIaph, WM YTO OQWH U3 HHUX JDKET, HO OH He JDKell.

B npuBeneHHBIX Bbillle 3aa4aX HAM HEOOXOOQHMO YYHTHIBATH
BO3MOXHOCTb TOrO, YTO TOBOPSAIIHI He PHLIIADL W HE JDKeIl.
B cnepyrommx AByX 3ajauax KaXkKOblif H3 TpeX YYaCTHHKOB JHGO
phiiapb, MO0 JDKEI.

C rOBODHT: «B—kem».

B rosoput: «4 © C—oOHOrO MOJsA ATOABI, T.€. Jub60 o0ba
puiuapu, Jubo oba Jokeus».

Kro A?

A roBopHT: «B u C—OIHOTO NOJA ATOABD).
Y C cnpamusaior: «4 # B—0ogHOro mojs sroapi?»
Yro orBeTHT C?

5. MapuwpyTbi ucyesHysLwero Koponsa

Heckonmbko ser Hazag Crort Kum npemmoxun 3agady,
KOTOpYIO OH Ha3paJl «MapuipyT HcYe3HyBIEro xopoiisa». Peub
Haer 06 obxome koposieM HIAXMaTHOH MOCKH O MapuIpYTY,
YAOBJIETBOPSIOILLUEMY CJICAYIOIAM YCIOBHAM.

Bo-nepBbix, KOpOJib HOJDKEH MOOBIBATH HA KaXIOM MOJE
JOCKH OIMH M TOJLKO OJHH pas.
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Bo-BTOpBIX, MOCJIE KAXIOTO X0Ja KOPOJb JOJDKEH IBHTATLCS
B ADYTOM HampaBJICHHH, T.€. OH HE MOXET COBEpIUATH [Ba
NocJIeJ0BaTEIbHBIX X0Ja B OMHOM H TOM X€ HalpaBJICHHH.

B-TpeTbuX, 4YHCIO TOYEK CaMOMIEPECEUEHHS KOPOJIEBCKOTO
MapuipyTa IOJDKHO OBITh MHHHMAJbHBIM.

Ha puc. 61A noka3zaH eqMHCTBEHHBI BO3MOXHBIH MaplipyT
Ha ocke 3 x 3 ¢ mons A Ha mose B. OH MMeeT OOHY TOYKY
CaMoIMepeceyeHdss H EOWHCTBEH (C TOYHOCTBIO OO OTpaXeHHA
OTHOCHTENIHO TJIABHOM AMaroHayM). 3aMKHYTbIH MapHIpyT Ha
Tako# [JOCKe HEBO3MOXEH. 3aMKHYThle MapipyThl 6e3 camo-
nepeceueHU# HETpyOHO HalTH Ha mocke 4 x 4. Ha mocke 5 x 5
3aMKHYTBHIH MapIlUpyT, NO-BHAHMMOMY, TpeGyeT mBYX camomnepe-
ceuennit. Ha mockax 6OsibIIMX pa3MepoB 3ajaya MeHee HH-
TepecHa, MOCKOJBKY CYMTAETCH, YTO BCerga BO3MOXHBI 3aM-
KHYTbIE MapmpyTsl 0e3 caMONepeceYeHHH M HEe3aMKHYThIe
MapupyThl 6e3 caMomnepeceueHHH.

A BOT OBEe KpacHBbI€ 3aJa4H O MapLIpYTax HCYE3HYBILETO
KopoJisi, npuayManHsie Kumom.

Ha pocke 4 x4, u3obpaxenHod Ha puc. 61b, HaifiguTe
MapIpYT HCYE3HYBILETO KOPOJIA, BeAyluMit H3 A B B ¥ MMEIOIIHH
BCEro TPH caMolepeceyeHns. Penienne eIMHCTBEHHO.

Ha pocke 5 x 5, n306paxenHoit Ha puc. 61B, HalinuTe Mapi-
PYT HCYE3HYBILETO KOPOJs, BeAylui U3 A B B 1 UMEIOLIHH BCETO
IBa caMorepeceueHns. OTo HeoObvaiiHO TpyaHas 3amada. Kum
HE 3HAeT, €AUHCTBEHHO JIM HaWJAEHHOE MM peEllleHHE M IOMYCKAeT
JIM 3Ta 3a[aya pelleHHe JHIb C OJHHM CaMOIEPEeCeYCHUEM.

Puc. 61

MapiupyThl HCYE3HYBILIEr0 KOPOJs Ha TPEX LIaXMATHBIX JOCKAX pa3jiny
1ILIX Pa3MepoB.
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6. Annuncol WrenHepa

OTa crapas 3ajja4a BOCXOAMT K 3HAMEHHTOMY IIBeH1IapcKOMY
reomeTpy XIX Bexa SAxo06y Illteitnepy. B xayecTBe M3BHHEHMS 32
MONBITKY PEaHAMHPOBAThL €€ s XOYy COCJAThCS HAa TO, YTO OHa
OPUHAUIEKHT K YACTY JIYYIIMX H3 HM3BECTHBIX MHE 00pas3iuoB
3a/ay, TPYJHO pPEIlaeMBbIX METOJO0B MaTeMaTHYeCKOro aHaJn3a
WIH aHAJIHTHYECKOH I€OMETPUH, HO CTAHOBHTCA OO CMEIIHOTO
IPOCTOM M JIETKOW IPH OMpPEAESCHHOM MOAXO0J€ H HEKOTODPBIX
3HAHUAX U3 OOJIACTH IUTAHMMETPHUU H NPOEKTHBHOU I'€OMETPHH.

JaH TpeyroibHHK co cTopoHamu 3, 4 u 5 equann. I1nomans
erc paBHa 6 KBaJpaTHBIM eIMHHMLAM. TpebyeTcs BLIYHUCIHTH
HAWUMEHBIIYIO IUIOINAAb 3JUIMICA, OMHCAHHOrO BOKDYT TaKoro
TPeYroJibHHKa, 1 HaHOOJNbIIYIO IUIOLIAAb JJUIUNCA, BIIUCAHHOTO
B Hero.

7. Pa3nuyHble pacCToOAHUA

Ha mwaxmatHo# gocke 3 x 3 Jerko paccTaBHTb TPH (QHILKH
TakK, YTOObI paccTOAHHS MexIy (QHIIKaMH OBLIH MOMapHO pas-
JIMYHBIMA. MBI CUHTaeM, 4YTO Kaxndas (UIIKa UMeeT TOUYEeYHbIE
pa3Mepbl U HAXOJUTCA B TeOMETPHYECKOM LIEHTPE TOro moJjs, Ha
KOTOPDOM OHa CTOHMT, a PacCTOSHHE MeXAy IByMs ¢HIKaMu
H3MepseTcs Mo MpAMOM, NMPOXOAALIEeH Yepe3 HEHTPbl 3aHATBHIX
¢umxamu nosieit. C TOYHOCTBIO JO MOBOPOTOB M OTpPaXECHHH
3ajja4ya JOMYCKAeT 5 pelleHuit, KoTOopble NMPUBEAECHH B BEpXHEH
4acTu puc. 62.

HerpyaHo paccraBuTh W YeThipe (HIIKH Ha gocke 4 X 4 Tak,
4TOOBI paccTOSHHA MexIy (HIIKaMH OBUIH MOMAPHO pa3jiHy-
HbIMH. OTa 3axada jgonyckaer 16 pemrennii. Ha mocke 5 x S
YHCJIO pelIeHHH aHAJIOTHYHOM 3aJayd yBeJHYHBaeTcs a0 28.

B suBapckoM Bbinmycke «Journal of Recreational Mathematics»
(«XypHana 3aHAMaTesbHOH MaTeMaTHKH») 3a 1972 r. CuaHeit
KpaButn chopMynupoBai 3Ty 3amady MJIs JOCOK 5 x 5 u 6 x 6.
Pemienne 3amaun mis gocok 6 x 6 oxa3ajnoch TPYIHBIM, TaK Kak
3/1eCh BIEPBBIE BCTYMAET B MIPY NMPAMOYTOJbHBIA TPEYroJbHUK
co cTopoHaMH 3, 4 1 5 (HaUMeHbIINH MHPAropoB TPEYrobHHUK).
To, 4To Ha Tako# JOCKE LIEJOYHCIEHHOE PACCTOSHUE B 5 €IUHUIL
BO3MOXHO MexXAy QUIIKaMH He TOJIbKO 110 TOPH3OHTAH HJIH
BepTUKAJIH, HO M IO OHATOHAJH, Pe3KO OTrpAHHYHBAET YHCJIO
pewtennii. Kax yCTaHOBHJIM YHTATENH XYypHAJa, I JOCKH 6 X 6
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Puc. 62

3anaua o Pa3sMELICHUU TOYEK.

CYIIECTBYIOT TOJBbKO 2 peilenus. OHM NpUBEJEHBI B HUXHEil
4acTH puc. 62.

IIpu kakux n Ha IIAXMAaTHOH JOCKE Pa3MEPOM A X N MOXHO
paccTaBuTh 1 QUIEK Tak, YTOOBI PACCTOSHUS MEXYy HUMH ObUIH
nonapHo pa3innuHbl? Kakx coof1aniocs B OCEHHEM BBINYCKE TOTO
xe XypHaJa 3a 1976 r., dxony X. Mycony yaajioce noka3ath (¢
MOMOILBIO MpHUHIMIA J{UpHXJie), YTO HJIS KBAapaTHBIX ITOCOK
pasMepoM 16 x 16 u Bblme pelleruil He cymectByeT. I'appu
JI. Hencony yaajioch MOHM3WTH IpedeN A0 IMaXMAaTHBIX JOCOK
15 x 15. Munron V. I'puH, onmpasich Ha KOMIBIOTEPHYIO IpPO-
rpaMMy, OCYILLECTBJISBILIYIO MOJIHBIA mepe0op BceX BO3MOXHBIX
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BapHAaHTOB, JOKa3aJl HEPA3peIINMOCTh 3aJa4H IS JOcok 8 x 8
¥ 9 x 9, a TakXKe Hallle)] €MUHCTBEHHOE PeIleHre IS JOCKH 7 X 7.
Iseun b30kok, pemaktop XxypHaia «Popular Computing»
(«[TomynsipHOE MPOrpaMMHpPOBaHME»), MOATBEPIWI PE3yIbTaTh
I'puna myis mocox pa3MepoM 8 x 8 BKJIroYMTEIbHO. OKOHYATEb-
HOE pelleHde 3amayu Obiio mosydeHo B 1976 r. Maiikiom
BunepoMm. CocraBiieHHass UM KOMIBIOTEpHasi mporpaMma MoJ-
TBEpAWJIA MOJNy4YeHHBIE paHee pe3ysibTaThl M JoOKa3ajia Hepas-
PEIIMMOCTD 3afayuy AJi Jocok pasMepoM ot 10 x 10 no 14 x 14.
TakuM oOpa3oM, maxMatHasi gocka 7 X 7—HauwOoJsbluas U3
IIOCOK, IS KOTOPBIX CYLUIECTBYET pellleHue 3anayn. Pemenne nns
Iocku 7 X 7 €eqMHCTBEHHO M HAMTH ero 6e3 moMoIlM KOMIbIOTEPa
HeoOBIvaiiHo TpyaHo. TeM He MeHee YATATEIIM OYNET HHTEPECHO
HCIpOOOBaTh CBOM CHJIBI M MONBITATHCS HAWTU 3TO pEIICHME.

8. lNapaaokc B numepukax

3abaBHblif BapMaHT IpeBHEro mapagokca Jokema ObLI omy6-
JIUKOBaH B aHIJIMICKOM eXeMecAiYHOM xXypHaje «Wrpel u ro-
JoBoJoMKm». [IpuBogMM ero B mociegHeM M3 CIIEAYIOLIMX
YeTBIPEX «JIMMEPUKOBY.

KOHoe napoBanue U3 SAnoHuu
CounHAIO JUMEPUKH H cuMOHHH,
IMpaBna, MMMeEpHKH — OCOOGEHHO IMIOXO.
Ha Bomnpoc: «I[Toyemy? —0TBe4aso CO B3JOXOM:
«IToToMy, 4YTO s BCErAa CTPEMIIIOCH
BTHUCHYTb B TOCJEQHIOIO CTPOKY
KaK MOXHO GoJIbllie CI0B».

FOuwbiit ot u3 Kuras
CoOYHHAIT JIUMEPHUKH, UTpas.
Hx yuTas, Bce yJIbiOaHCh:
Ero suMepukd o6pbiBaIHCh
Tax HeoXHIaHHO.

IOHas neBa CTOMT 4YyTh XXHBa:
JIumepuk obGopBaiicss Ha CTpOYKE HOMEp /Ba.

BOoT B NOJHOM OTYassHbE CTOMT TOCIOAUH.
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OTBeTbl U pelwleHnn

1. TpeyzonbHuku u3 6unbAPOHbLIX WAPOS

EnuncTBenHOE (C TOYHOCTBIO IO OTPaXeHHs) pellleHHe 3a-
Jaud ¢ 15 OMibApAHBIMEM HIapaMHu NPEACTaBICHO HAa puc. 63.
IIproymasmmit 3ty 3amaqy noJkoBHuK JIXopmx 3uxepMmaH H3
VuuBepcuteTa mrata Heio-Hopk B Byddano o6Hapyxni c
MOMOILBIO KOMIIBIOTEPA, YTO PEHICHHH IS aHAJOTHYHBIX Tpe-
YTOJLHUKOB 6-T0, 7-T0 M 8-r0 MOPSAKOB HE CyIecTByeT ).
3uxepMaHy NPHHAUIEKHT TAaKXe MPOCTOE MOKA3aTeJNbLCTBO He-
BO3MOXHOCTH IIOCTPOEHHS PA3HOCTHOTO TPEYTOJbHHKA JUIS BCEX
nopsakos Buga 2" — 2, roe n > 2.

BoT xak BHIMJISAMT 3TO AOKA3aTEIBCTBO NIPH CAMOM MasieHb-
KoM (wectoM) nopsanke (23 — 2 = 6). O603HaYMM YHCHIA, CTOSA-
IIMe B BEpXHEM DpsOy TPEYTOJbHHKA, 4, b, ¢, d, e ¥ f. Tak Kak
CJIOXEHHE 10 MOJIYJIIO 2 COBHANET C BHIYATAHUEM IO MOIYJIIO 2,
MBI MOXE€M BBIpa3HTh OCTaJIbHbIE YHCJA TpPEYroJbHHKA (IO
MOJIYJIIO 2) yepe3 YuCiia, CTOSIIME B BEpXHE#H CTPOKE, C MOMOIIBIO
cioxennsi. Bropyro cTpoky obpasyor uuciaa a + b, b+ ¢, ¢ + d,
d+ e, e+ f. Caenyromas (Tperbsi CBEpXY) CTPOKAa HAYMHAETCA
cuucen a+2b+c, b+ 2c+d, ... . IIpogoxkas ClIOXeHHE IO
MOJYJIIO 2, MBI B KOHIIE KOHIIOB JOXOOHM OO CAMOTO HHXHETO
yucna (CTOSIEro B HHXHEH BeplIMHE TPEyroJbHHKA), KOTOPOE
paBHO a + 5b + 10c + 10d + 5e + f. Bcero TpeyrosbHHK cofiep-
XHT 6 uucen a, 20 yumcen b, 34 yucna ¢, 34 yucna d, 20 uucen
e u 6 uyucen f. Bce KoadpUIHMEHTH YeTHEI, ClIeOBATEILHO, CyMMa
BCEX YMCEJl, BXONSILIMX B TPEYroJdbHUK, yeTHa. Ho, ¢ apyroit
CTOPOHBI, TPEeYroJbHHK comepxuT |1 HederHBIXx 4mcen H 10
YeTHBIX YHCEN, CIeJOBATENbHO, CyMMa BCeX BXOASILMX B HETO
yuce)l HeyeTHa, ¥ Mbl NIPHXOJHM K NPOTHBOPEYHIO.

IIpuBeneHHas BbIllle IOCIEAOBATEILHOCTh KO3hdHIHEHTOB
nepel YHCJIAMH BEPXHEro PsZia, BCTPEYAIOLIMMHUCH B TPEYroJib-
uuke (6, 20, 34, 34, 20, 6), coBnmajaer C yMCEHBIICHHBIMA Ha
eIOUHUILY YHCTaMH, OOpa3yloIMMH CEObMYIO CTPOKY TpPEYroJjb-
uka ITackans. OOliee q0OKa3aTejlbCTBO 3MXEpMaHa ONMPAETCHA
Ha M3BECTHYIO TEOPEMY O TOM, 4TO B TpeyrosbHuke [lackang

D TMox NOpAAKOM TpPEeyroJibHAKA aBTOp TOHHMAET YHCJO 1LApOB,
YKJIaJbIBAIOLUMXCS BOJb CTOPOHBI TPEYroibHUKA.— ITpum. nepes.
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Puc. 63

Peluenue 3anayu o OUNIBAPAHBIX LUapax.

JIMIIb CTPOKU C HOMepaMH 2" — | COCTOSIT TOJBKO M3 HEYETHBIX
qHCel.

Yapnas V. Tpurr gokasan cpeiu Hpo4ero, 4Tto B JIKOOOM
TPeyroJibHUKE U3 a0CONMIOTHBIX BEJIMYUH pa3HOCTEH HAaUMEHbIIlee
YHUCJO0 PaBHO equHHIE. TpUrT ImpeamoJiaraer, YTo APYrdx TaKuX
TpeyrojibHUKOB, KpOMe OOUHHAILATH IPUBEJCHHBIX Ha pHUC. 56
U 63, He cyuwecTByeT. B kadecTBe IUIYTKH YUTATENsIM ObLIO
MIPeJIOKEHO MOCTPOUTHh PA3HOCTHBIHN TpeyroabHUK U3 15 mapos,
Ha KOTOpBIX CTOSAT 4eTHble yuciaa oT 2 go 30. ExuncTBeHHOE
pellieHUe TOoJy4aeTcss cpa3dy, CTOMT TOJBKO YMHOXHTH Ha
2 Kaxxaoe 4HCJIO B TPeyroJibHHKE, MPUBEIEHHOM Ha pHcC. 63.

2. KaHHub6anuam cpedu mopoe, usu mopsi-mopoeosl

OnouH TOp MOXET pPAacIOJIOXUTHbCSI BHYTPH OPYIOro ABYMs
TOTOJIOTHYECKH DPA3JIMYHBIMH CIOCOOaMH: BHYTPEHHHM Top
MOXET OXBATHIBATH OTBEPCTHUE HAPYKHOIO TOpa («IBIPKY OT
O0y0JiMKa»), a MOXET HEe OXBAaTbIBATb €ro.

Ecnu aBa Topa clensieHbl HanoXoOue 3BeHbEB IEMU U Yy OJHO-
ro Topa MMEETCs «pOT», TO OH HE MOXET NMPOIJIOTHTh APYrou
TOP TakK, YTOOBI ChEJEHHBIA TOP PACION0XKUIICS BHYTPH HEro, HE
OXBaTbiBasi OTBEPCTUs («ABIPKH OT OyOsauka»). YOeOuThCs B
TOM MOXHO, HAYEPTHB HA MOBEPXHOCTH KaXI0T0 TOpa 3aMKHY-
TYIO JIHHHIO TaK, YTOOBI 3TH ABE KPHBBIE OKAa3aJHUCh CIEILICH-
HBIMH, Kak Topbl. Hukakasi, naxe caMasi CHibHasi, gedopMaius
HE B COCTOSIHHHM pacleNuTh 3TH IaBe JuHUU. Eciu Obl TOp-
KaHHUOAT MOT MPOrJOTHTh TOP-XEPTBY TaK, YTOOBI CheICHHbBIN
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Puc. 64

Kax omuu Top moemaet apyroit.

I'naea 9

Pom nayunaem
OITIKPLIEAMbLI

Ujens ydnunsemes
U npespayaerncs 8
YXMbIARY |, DM yxa
gg y)( »”

Ulens ysenuyusaemcs
go mex nop, nora

He npespawyaemed 8
gee cpocuiecs Ko ye-
Bb18 MONOCKU

[opu3onmansHas
noAOCKRA YBENLUYUEA -
emcs, 6EPIMUKANbHAY
fggﬂacm corpauyaem-

Bepmuransuas
ngn0CKa pacuiupger -
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TOp PACIOJIOKHIICS BHYTPH HEro, He OXBAaThIBad IEHTPAJILHOTO
OTBEPCTHSA, TO TOrAa TOP-KaHHUOAN MOT OBl H3BEPrHYTh ChEICH-
HBI# TOp Yepe3 pOTOBOE OTBEPCTHE U TOPHI paciienuiuch 6bi. Ho
TOrAa paclUelUIMCh Obl M IBe 3aMKHYTBIE JIMHHH, KOTOpble
MEepBOHAYANBHO OBLIH CLEIUIEHBl MeXOy Co0OH. A mOCKOJBKY
HAKako# JedopMaredl pacuenuTh CIEIUICHHBIE 3aMKHYThIE
KpHBBIE HEBO3MOXHO, Takas (BTOpasi)) pasHOBHAHOCTb KaHHU-
6aym3Ma cpelm TOPOB HE BCTpeyaeTCs.

OnmHako TOp C POTOBBIM OTBEPCTHEM MOXET MPOTJIOTHTH
IpYro# TOp TaK, YTOOBI CheAEHHBIH TOP OXBATHIBAJ H3HYTPH €r0
HeHTpaJibHOe OTBepcTHe. Bee cTraauu mpoiiecca noeganus OIHOTO
TOpa IpyruM u3o0paxeHnsl Ha puc. 64. HerpynHo 3aMeTHTB, 4TO,
noefasi TOP-XePTBY, TOP-KaHHUOA BHIBOpaYNBaeTC HAU3HAHKY.

INpencraBuTh cebe, kaKk 3TO MPOHUCXOOUT, MOXHO, €CJIM BO-
0o0pa3uTh, 4TO TOp A CKHMMAETCA 10 TeX IIOp, MOKa OT Hero He
OCTaHETCsl JHIIb TOJIOCKa KPAckH, OxBaThiBaiomias Top B. Bei-
BepHUTE TOp A 4Yepe3 poT Ham3HaHKy. Ilosocka Kpackd oka-
3bLIBAETCS BHYTPH, HO NPH 3TOM IIEPECTAET OXBATHIBATH LEHT-
pajbHOE OTBepcTHe Topa B. PacimpuB mosocky 1o Bcero Topa,
BBl MOJIyuuTe (UHAT Hmpoliecca HOeOaHHs TOPA TOPOM.

3. Uccnedya mempaosi

Ha pmuc. 65 moka3aHo, Kak MOXHO MOOOTHATH APYT K APYTy
IIBa KOHTPYEHTHBIX MOJIHKY0a (0JMH TNpO3pavHBLIA, a Opyroi
OKpalllcHHBIH B TeMHbIH 1iBeT). IlpucTpamBas k KoHIaM u3obpa-
XEHHBIX Ha PUC. 65 nmoJIMKyOOB HOBBIE KOHTPYEHTHBIC TIOJIMKYOBI,
MBI MOXEM YJIOXKHTB JTII000e KOHEYHOE YHC/I0 MOJIMKYO60B, JTI00bIe
IBa M3 KOTOPHIX «CONpHKACAIOTCH», T.€. HMEIOT HEHYJIEBYIO
IIOMAaab oO1eH MOBEPXHOCTH, MPHYEM B TOCTPOEHHOM TeJI€ HET
noJiocTel, wim nycToT. Ilpogosikas mMOCTPOSHHE HEOTpaHHYEH-
HO, MBI TOoJyuaeM OeckoHe4HOe MHOXXECTBO ITOJIHKYOOB, YJIO-
JKEHHEBIX TaK, YTO OHHM «COIPHKACAIOTCH» APYr C APYTrOM.

Eciu or6pocuth TpeboBaHne KOHTPYEHTHOCTH, HO HAJIOXKHUTH
IOTIOJHUTENIbHOE TpeOOBaHME BBINYKJIOCTH, TO IPAMEPHO C Ha-
YaJjia HAIIETO BeKa M3BECTHO, YTO GECKOHEYHO MHOTO HEKOHIDY-
S€HTHBIX BHIIYKJIBIX TeJI MOTYT «compuKacaTbes». HersBecTHo,
MOTYT JIM CONpHKAacaTbCi OECKOHEYHO MHOTO KOHIPYEHTHBIX
BBHIIYKJIBIX Tedl, HO CkorT KuM moka3an HemaBHO (pe3ynibTaT He
OIlyOJIMKOBaH), KAK MOXHO PAacloOJIOXKHUTh JII060e CKOJNb YTOOHO
0OJIBLIIOE YUCJIO TAKUX TeNl, YTOObl OHM CONPHKACAJIUCH.
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Puc. 65.

Pemrenne 3agaun o nosmkyode.

4. Poiyapu u nxceysi

YeTbipe Jjorudeckue 3amauu PaiiMmonma CmasmaHa perna-
FOTCSI CJIEAYIOLIMM 00pa3oM.

1. A rosopur nub6o npasay, mbo Henpasay. [Ipeamosnoxum,
4TO A roBOpUT mpasay. Torga B—pbllapb U FOBOPHT IpaBny,
KOrjga YTBEpXAaeT, 4To A—He pelape. B atoMm ciyyae A4
TOBOPHT IpaBAy, HO OH HE pbILAPb.

IIpeanonoxumMm, yto A soxer. Torma B-He peimaps. Ho
B roBopuT mpaBay, KOIa YTBEPXIAET, YTO A —HE pHILADb.
CrenoBaTesbHO, B 3TOM CiIydae B roBopuT mpaBiy, HO OH He
pbIIapsb.

2. B rosopur nubo npasay, mbo Henpasay. [peamnonoxum,
YTO OH FOBOPHUT IpaBay. Torma A —Jpkem U TOBOPUT HENpaBiy,
KOrJa yTBEpXOaeT, yTo B—peinaps. B aToM ciydyae B roBoput
IpaBay, HO OH HE pbIIAPb.

IIpennosnoxum, yto B ymket. Torma B—3aBefoMo He phILADPb.
CnenmoBatesibHO, A JDKET, KOI'Ia YBEPXKIAET, YTO B—pbinapb. Tak
Kak B ymxeT, A —He mkel. B aToM ciryyae A4 JDKeT, HO OH HE JDKELL.

3. B—mubo peimaps, nubo soken. Ilpeamonoxum, 4To OH
pbiiaps. Torga 4 u C OofkHB! ObITH JIIOABMH OJHOTO THIIA
(ymbo oba peinapu, aub60 06a JDKenbl), Kak yTBepxaaeT B.
C JKeT, KOoraa yTBepxkAaer, yTo B-iken. CliefoBaTeNbHO,
C—mxer. Ho eciiu C—Jkel, TO U A JTOJDKEH OLITH JDKELOM.
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IIpeononoxuM, yto B—xeun. Torma A u C HoJxHBI OBITH
JOABMH pa3iMyHoOro Tuma. C roBOpPHMT MpaBly, KOTa yTBEPX-
naer, 4to B-mxen, mosroMy C mospkeH ObITh poinapeM. Tak kak
A 1 C-nrogM pa3iMYHOrO THNA, A IOJDKEH OBITH JDKELOM.
M B TOM U B Opyrom ciy4yae A —Jokell.

4. INpusoguMoe CMaJUTHAHOM pEIlIEHUE HECKOJBKO IUIHHHO,
U s OTpaHUYYCh JIMIIL CXeMOH paccyxieHuid. A u B obpa3yror
OOHY W3 CJeAYIOLIMX Map: phIapb-phillapb, JDKEN-JIXEL, PbI-
Lapb-JDKEIl MJIM JOKEH-phiapb. B JI000M M3 3THX CllydaeB, Kak
mokaspiBaeT aHaiau3, C HE3aBHCHMO OT TOTO, pbilapb OH HWJIM
JOKell, TOJDKEH OTBETHTh YTBEPAMTEJIHHO.

5. Mapwpymesr ucyeaHyswe2o koposa

JlBa MaplpyTa HCUYE3HYBIIErO KOPOJIsS Bbl BUAMTE Ha puC. 66.
IMepBb1it MapHIpyT €QUHCTBEH, BTOPOM NOYTH eAMHCTBEH (Ipyroi
MaplIpyT MoOXeT OBbITh MOJIyYeH, €CIM MpeACTAaBICHHbIA Ha
puc. 66 MaplIpyT H3MEHHTb B JIEBOM HMXHEM YIJIy Tak, Kak
MOKA3aHO IITPHXOBOH JIHHHUEH).

6. 3nnuncer UWmednepa

3ajaya c¢ aswmncamu chopMmyimpoBaHa s mudaroposa
TPEYTOJIbHUKA CO CTOpOHaMu 3, 4 U 5, HO Mbl pellluM ee I
MPOM3BOJILHOTO TPErOJbHUKA.

CaMplii 60JIBILION 3JUIHIIC, KOTOPBIA MOXXHO BIMCATh B PaBHO-
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Peusenns 3agayu o MapuIpyTax MCYE3HYBIIETO KOPOJIS.
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CTOPOHHHH TPEYTOJIbHHUK,—3TO Kpyr. CaMulii MaJIeHLKAH 3JLIHIIC,
KOTOPBIH MOXHO ONHMCATh BOKPYI PaBHOCTOPOHHETO TPEYTOJIb-
HHKa,—3TO Takxe Kpyr. C moMOIUbIo MapauiesIbHOW MPOEKINH
MBI MOXEM Ipeo0pa3oBaTh PABHOCTOPOHHHMH TpPeyrOJbHHUK
B TPEYroJbHUK Jto0oi ¢opMbl. BnucaHHas M omMcaHHas OK-
PYXHOCTH IIEPEXOAAT MPU TAKOM INPOSKTHPOBAHUM B 3JLTHIICH
(OTXMYHBIE OT OKPYXHOCTEH).

INapannensHas HpoeKnUs He WU3MEHsET OTHOLIEHWH IUIOLIa-
Jleii TpeyronbHHKa M BHYTPEHHOCTEH IBYX 3aMKHYTBHIX KDHBBIX,
BIIMCaHHOM M omucaHHOH. CliefoBaTeNbHO, VIS JIIOOOTO Tpe-
YTOJIbHAKA BIIMCAHHBIA 3JUIMIC HMeeT HauOONbLIYIO, a OINH-
CaHHBIH HaWMeHbIIYIO IUTOmans. VIHaye roBops, OTHOILICHHE
IUTOIAAM HaMMEHBIIETO 3JUIMIICA, OIMCAHHOTO BOKDYr IIPOH3-
BOJIBHOT'O TPEYTOJIbHUKA, K IUIOIIAAN 3TOTO TPEYTOJIbHAKA PABHO
OTHONICHAIO ILTOMIAAM KPyra K IUIOIIAOd BIHMCAHHOTO B HETO
PaBHOCTOPOHHETO TPEYTOJIbHUKA. AHAJIOTHYHO, OTHOLIEHUE
IWoWAaay HauOOMBIIEero 3JLTUIICA, BIIMCAHHOTO B IPOM3BOJILHBIN
TPEYroJibHUK, PABHO OTHOILCHHIO IUIOIIAAM KpPYyra K IDIOLIATH
ONHCAaHHOTO BOKPYT HETO PaBHOCTOPOHHEr0 TPEYTOJIbHUKA.

HetpygHo moka3aTh, YTO OTHOILIEHHE IJIOIIAAW BIIHCAHHOTO
Kpyra_ K IUIOLIagM PaBHOCTOPOHHErO TPEYroJibHHKA pPaBHO
/3 \/ 3, a OTHOIIEHHE IUIOMANHA OMHCAHHOTO KpYra K IUTOLLaaf
PaBHOCTOPOHHETO TPEYTrOJbHHKA B 4YeTHIpE pa3a GoJblie 3TOro
ypcia. [IpuMeHss 3TOT pe3yibTaTt K nudaropoBy TPeYrOJIbHHUKY
€O cTopoHaMH 3, 4 4 5, mony4aeM, YTO ILTOINAAb HAMGOMLIIETO

BIMCAaHHOTO B HEro OJJUIMICA paBHA 21t/\/ 3, a miowangs
HaMMEHBILIETO OMHMCAHHOTO BOKPYI HEro 3JUIMICA paBHA 81t/\/ 3.

7. Pasnuyneie paccmoaHuA

Ha puc. 67 nokazaH e€JUHCTBEHHBIH (C TOYHOCTBIO OO MO-
BOPOTOB M OTPAXXECHWil) BapHaHT paccCTaHOBKM 7 ¢uilex Ha
IMAaXMaTHOH Hocke 7 X 7, MPH KOTOPOM PACCTOSIHHS MEXIy
¢dumxkamMu nonapHoO pas3siH4HbIL.

8. lNapadokc e numepuxkax

Ilapagokc BO3HHMKAaeT B 4YeTBepTOM JIMMEpHMKE, Korga Y-
TAIOINUH MBICIIEHHO OOMIOJHSET €ro CTpOkKoi Bpoae: «JIuMepnk
oOpbiBaeTcss Ha CTpPOKe OOWH». JIONMOJHHTL TAaKOH JIMMEPHK
03HAYaeT BCTYNIMTb B NPOTHBOpEYHE C COAEPXKALIMMCS B HEM
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Puc. 67
Pemenne 3i.4444 O pa3MELEHUH TOYEK.

yTBepXIeHHeM. V3BeCTHBIH aHTJIUMHACKUHA aBTOpP KOMHYECKHX
ctuxoB [Ix.A. JINHOOH OTKIMKHYJNCS Ha nyOJmMKaguio mnapa-
JoKCa B JIMMepHKaxX cepuMedl HOBBIX JIMMEPHKOB, B KOTOPBIX
OOBIrpHIBaeTCH Ta e CHTYaIHs.

[JononHeHune

IlonyyeHo pemeHne oOOOIIEHHS 3agau¥ O OMIBSAPIHBIX
Iapax Ha Ciy4aid TpeyrojJbHHKOB IMOpAJKa 7 M IIapoB,
NMepeHYMEPOBAHHBIX ITOC/IEIOBATEIbHEIME HATypajbHBIMH 4HC-
JJaMH, HauHMHAIOMMMHCA C eguHMIbl. 'epbept Teitnop npen-
JIOXXHJI OCTPOYMHOE JI0KAa3aTeJIbCTBO TOTo, 4TOo HU oauH TABP
(TpeyroJibHHK abCONIOTHBIX BeJIMYNH Ppa3HOCTEH) He MOXKeET OBITh
COCTaBJIEH U3 TPEYrOJBHHKOB Mopsigka 9 wim Bbime. Kommbio-
TepHble NporpaMmel Hckmownd TABPbI mopsiakoB 6, 7 1 8.
CnenoBaTenbHO, €IHHCTBEHHOE pellleHMe Jist |S OMIBApIHBIX
IapoB sBisercs caMbiM OonbiiuM TABPom 3toro THma.

Yapn3 Tpurr B craThe « TpeyroJbHUKH a0COMIOTHBIX pa3sHOC-
Teit» [9, 4*] mokaspiBaeT €OWHCTBEHHOCTH TPEYTOJbHHKA 5-ro
nopsgka M oOCyxJaeT HEKOTOpbie ero HeoObIYHbIe CBOWCTBA,
HallpUMEp MN8Th IOCIEOOBATENbHBIX YHCEJ, PaCIOJIOXEHHBIX
BIIOJIb JIEBOH CTOpPOHBI TpeyroipHuka. Ha OcHOBe koMmbIOTEp-
HBIX JKCIEPUMEHTOB H HEKOTOPBHIX OPYTHX pe3ylbTaToB Tpurr
BBICKA3bIBA€T MpEANOJIOKEHHE (KAaK OKa3ajoCh, MNPaBHILHOE)
0 TOM, 4TO TPEYTOJHLHIUKOB U3 aGCOMIOTHBIX BEJIMYMH Pa3HOCTEH
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MOPAAKA BBHIILIE 5-r0 HE CYIIECTBYET. ENWHCTBEHHOE H3BECTHOE
MHE [OKa3aTeJIb,CTBO MNPABWIBHOCTH THNOTE3nl Tpurra OnuIo
OonyOJINKOBaHO B CTaThe «TOYHBIC PAa3HOCTHHIE TPEYr OJILHHKH»
I'. Jx. Yena, M. K. Xy, K.B. JIu u T.K. llIn [9, 5*].

Cpenu npoyero Tpurr noka3pIBa€t, YTO JHOO0M TPEYT OJIBLHUK
abCOJIIOTHBIX BEJIMYAH PA3HOCTEHM, COCTABJICHHBIA U3 MOCJIEN0Ba-
TEJIbHBIX IENIBIX YHCEN, IOJKEH HAYMHATHCSA C COUHHUIBI H YTO
HUKAaKHe OBa M3 n NEPBbIX NOCJICIOBATENBHBIX uHcen (rmue
n—TMOpAOOK TPEYTOJIbHUKA) HE NPUHAIEKAT OTHOMY U TOMY X€E
TOPU30HTAJIILHOMY PS4y, T.€. KaXJIO€ M3 3THX YHCENl 3aHUMACT
«cBoi» psia. OTcioa CIEOyeT, 4YTO YHMCJIO, CTOSLIECE B HIDKHEH
BEpILIMHE TPEYroJbHUKA, HE MOXET IPEBOCXOOUTEH YHCIIA A.

I'appu Hexncon, uznaromuii ¢ 1977 r. «Journal of Recreational
Mathematics» («XKypHan 3aHMMAaTEILHOH MaTEMATHKH»), IIpel-
Joxun 6oyec obmyro 3amady. CylIecTBYeT JIM TPEyrOJbHHK
abCONIOTHBIX BEJIMYMH Pa3HOCTEH 5-ro mopsaka, COCTaBIICHHBIH
u3 nenbix ducen or 1 mo 17? CocraBneHHas HencoHoM koM-
IbIOTEPHasA NporpamMma obHapyxuna 15 pemenuid. Ecmu ducma
BuIOMpATH B MHTEpBaJie OT 1 40 16, TO MOMUMO YK€ U3BECTHOIO
HaM pellleHus ¢ 4yuciiaMd oT 1 no 15 Bo3HMKaloT eme aBa
pelleHus: OqHO perieHue O0e3 8 ¢ BepxHUM psaoM 5, 14, 16, 3, 15,
Ipyroe peuieHHe 6e3 9 ¢ BepxHuM psgom 8, 15, 3, 16, 14.

CosoMoH B. I'osioM0 npemioxkui TpH KaHAMIATa Ul JaJlb-
HEHILIEro UCCIEAOBAHUS.

1. TABP nopsaka 60Jbilie 5-ro COCTaBJI€H U3 Pa3JIMYHbIX, HO
HE IOCJIEIOBATEILHBIX HEIbIX yucen. Kak BeNIMKO MOJDKHO OBITh
camoe OonblIoe 44CIO B TakoM TpeyroynbHuke? (IIpumep:
cymectByeT TABP 6-ro nopsigxa, B KOTOPOM HaubOJIbIlIee YUCIO
paBHO 22.)

2. Ilpu cocraBicHud TABPa pa3pemaeTcsi HCOJIB30BaTh BCE
qucia oT | mo k ¢ moBTropeHusiMH. Kak BeiIMKO MOXET ObITh
k B TABPe n-ro nopsnxa? (IIpumep: cymectByer TABP 6-ro
nopsinka ¢ k = 20.)

3. Kakoro nopsaka TABPu (mod m)" MOXHO mOCTpOHTH
(rie m—4UCIO 3IEMECHTOB B TPEYrOJBLHUKE) U3 IOCIIEIOBATEIb-
HBIX mexdsix yucen oT 1 mo m? Kaxngas pa3sHOCTH 3aMeEHACTCS
BBIYETOM IO MOAYI!0 m. Takue TPEYTOJbHUKHA MOXHO HO-
BOPAYMBATh TaK, YTO KaXAbl 3JIEMEHT, PACIOJOXKEHHBIN HIDKE

D TABPBI M3 OCTATKOB OT ,/ICjICHUS LETbIX YMCEN HA m, T.€. U3
nenbix yucen 0, 1, ..., m — L- Ilpum. nepes.
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HEPBO# CTPOKH, CTAHOBHUTCH paHbIM cymMe (mod m) nByx ymcesi
Hax Hum. IlpuBeseM B Takoii moBepHyTOH (opme dYeThIpe
pellieHns IS TpeyrojibHHka 4-ro mopsika:

1694 2783 6149 7238
753 951 753 951
28 46 28 46
0 0 0 0

PerpocnekTHBHBII aHanu3, mpoBeneHHbI ["oiomboMm u Tei-
JIOPOM C TMOMOLIBIO KOMIBIOTEPHON MPOTpaMMBl, MOKa3all, 4YTo
peleHuii JUIs TPEYroJIbHUKOB 5-rO TOpsiAKa HE CYyLIECTBYET.
INonkoBHuk Jxopmx 3uxepMaH, KOTODbIA MpuayMal 3aaady
0 OMILAPAHBIX IIapax B €¢ IepBOHAYAILHOM BapHaHTe, COOOIIHII
0 KOMITBIOTEPHOM JI0Ka3aTeJIbCTBE HECYIIECTBOBAHUS PpeEIlCHUS
U1 TPEYTOJBHUKOB 6-To mopsinka. Bompoc o TpeyronpHukax
6oJiee BBICOKOro MOpSAAKAa OCTaeTCS OTKPBITBIM.

Pobepr Ammann, I'per ®Ppenepukcon u XKau JI. Jloiep
HE3aBHCHMO APYT OT ApYra Hauum 18-CTOPOHHIOI0 MHOTOYTOJIb-
HYIO TeTpany, oOnamarolryro oceBoH cuMMeTpHel (cMm. puc. 68),
TEM CaMbIM YJIYYIIMB OnmyOJMKOBaHHOE MHOH 22-CTOpOHHEe
PELIECHHUE.

IMan Dpném o6paTHi MOe BHUMAHHE HA CTaThiO «Pa3Iu4yHbIe
PAcCTOSHUSA MEXIY y3JaMH PeEIIeTKH», ONyOJIHKOBaHHYIO HM
coBMecTHO ¢ Puuapmom Iaem [9, 6*], B KOTOpPO#i OHM NpHUBEIH
pEIICHHE [UTS [AXMATHOH MOCKM 7 X 7 M JOKa3aJM, 4Tro MId
Zlocok 6oJiee BLICOKOTO MOpAAKa pellieRui He cymecTByeT. Typan
g Tait chopMynHpOBaIH HECKOJBKO pPOJCTBEHHBIX MpoOJIeM,
HampUMeEp, KaKOBO MHMHHMMAJBHOE YHCIIO Y3JIOB DEIICTKH, pac-
CTOSIHHSL MEXIY KOTOPBbIMH HONApHO PpAa3yIM4HbI, HO TpH [IO-
6aBneHun xoTsa OB OZHOTO y31a MO KpaiiHedl Mepe mBa pac-
CTOSIHMSI COBNAJAIOT?

Ecmu To4ku BHIOMpaTh HE 00A3aTEIBLHO B y3JIaX PELIETKH, TO
MBI TTOJIy4aeM 3HAMEHHMTYIO HEPEICHHYIO 3aJadyy KOMOHHATOD-
HOH TEOMETPHH: KaKOBO HAUMEHBILIEE YHMCJIO Pa3jIM4YHBIX pac-
CTOSIHUH, ONpPEeNeNseMBbIX 1 TOYKaMH Ha €BKJIMIOBOH MJIOCKOCTH?
®an YeH npuBoauT B CBOel crarthe «UHCIO pa3saMYHBIX
PACCTOsIHUM, ONMpEneIsIEMBIX 7 TOYKaMH Ha IUTOCKoCcTH» [9, 7*]
CCBUIKM Ha paboThi, MOCBALIEHHbIE 3TON MpobiieMe, KOTOpHIE
NOABHIIACH C TeX NOP, kak I1an Ipaém snepsrie chopMyIHpoBal
ee B 1946 r. B mpuMe4YaHUH NpPH KOPPEKTYpE cooOIaercs, YTo
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HaWIyYiiasi M3 M3BECTHBIX OIEHOK HMXXHEH TpaHM paBHa n*/>.
Ota oneHka obcyxnmaerca B cratbe ®. Uen, 3. Cemepenu
u Y. T. Tporrepa, KOTOPbIE aBTOPBI IOArOTABIMBAIOT K MEYATH.

3aBepiuas JKYpHaJbHBI BapHaHT 3TOH TIJaBbl, sI Ha3Bal
JAMEPHK W3 ONHOU CTPOKH MOCICOHHM H3 ueThipex. [lpeiinep
JI. Kaypdman, xoH Jlurta, [xon Maxkkeit, Tomac . Hepep
u Jxefimc Y. Bubbep ObUiM mEpBHIMH M3 MHOTOYHCIICHHBIX
YUTATEIEeH, COOOLIMBILIMX MHE, 4YTO MNpaBWiIbHEe ObITO Obl
TOBOPHUTH O JIAMEPHKE M3 OJHOH CTPOKH KaK O MPEANOCICIHEM
M3 NATH JIMMEPHKOB: MOCJIEOHMM, MATHIN, JAMEPHK HE UMEET HU
OMHOM CTPOKHM, H TO3TOMY OCTAJIbHBIE YHUTATENIM €ro HE 3a-
METHIIH.

Tom Paiitr u3 Bpuranckoii Komymbuu coobumun MHE B
macoMe: «[lapagokc B JIuMEpHKax MeHs OYEHb 3aMHTEPECOBAl.
B ocoGeHHOCTH MHE 3aXOTEJIOCh y3HAThb, HEJIb3Sl JIU COKPAaTHTh
JJMMEPHKUM W3 OBYX CTPOK M U3 ofHOM CTpoku. IloTtom MHe
MOKA3aJI0Ch, YTO BBl MOMECTHJIM JIMMEPHK 0O€3 eIMHON CTPOKH,
M s Jake MOCMOTPEJ, HET JIM €r0 Ha XYPHAJILHOH CTpaHHIIE.
CHavana MHe [I0Ka3aJI0Ch, YTO €['0 TaM HET, TaK Kak CBOOOIHOTO
MeCTa B KOJIOHKE COBCEM HE OCTAJIOCh, HO MOTOM s coobOpasui,
YTO IS JUMEpHKa O€3 €IUHOM CTPOKHM HHMKAKOTO MeECTa He
Tpebyercs, H mOgyMall, YTO OH Bce-Taku TaM ecThb. He B crrax
pa3pelMTh 3TOT MAapaJoKC YHCTO JIOTMYECKMMH CPEICTBAMH,
s BHIHYXACH OOpaTHTBCA K BaM C MOKOpHEHINEH mnpockboit
COOOLIATHL, HameyaTaH JIMMEPHK O3 €QuHOM CTPOKM B BallcH
3aMeTKe MJIM HE HameyaTaH».

Puc. 68

Tetpana ¢ 18 cropoHamu, obsagaromias ABYCTOPOHHEH CHMMETPHCIA.
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MaTtemaTunuyeckaa MHAyKUUA
M UBETHble LUMANbI

«[la,—cka3zan OH,—4TOOBI BOCHPHHSAThH
3TO, YeJIOBEKY He HYXKHO Ija3».

IInatoH. «"ocydapcmeo», xaura V

B3otiget ym conane 1 suBaps 2001 roma? OTBETUTH Ha 3TOT
BONpOC C abCOJMIOTHO# yBepeHHOCThIO HeBO3MOXHO. He uckiio-
YEHO, YTO JO ITOM NAThl HACTYNMT KOHEI cBera (JIubo mo BoJe
Boxbeit, MO0 B pe3ysibTaTe KAKOro-HUOYab MPHPOJHOTO KaTa-
wim3Ma). Hanpumep, kakas-HMOyOb TUTaHTCKas KoMeTa (Kak
B Mupostorud UMmaHya511 BeTMKOBCKOro) OCTaHOBHUT BpallieHUC
3emutn, u CoJHIIE 3aCTHIHET MOCpPEeauHE Hebec, Kak MO BEJICHHUIO
Hucyca HaBuna. Tor, kTo 6beTCs 06 3akinan, uyro 1 saBaps 2001
roga COJHIE B30MOET Kak OOBIYHO, MMEET BecbMa BBICOKHE
LIAHCHI BLIMTPATh APH, HO 3TO CaMoe GOJIbIIEE, YTO MBI MOXEM
yTBepkaaTh ). Ckauok, KOTOPBI MBI COBEPLIAEM, NEPEXOIS OT

D «To, 4To OHO HACTYymHT, Tak Xe BEPHO, KaKk TO, 4TO 3aBTpa
B3OMJET COJIHLE»,—~TOBOPAT JIIOJH, XKeJlasi MOJYEPKHYTh CBOIO yBEpEH-
HOCTb B HACTYIUICHHH TOTO MJIM MHOTO coOwiTus. «Takxoro poga ¢pa3sst
OYeHb HPABATCSA CBOEH HEOOBIYaHHON CAEpXAHHOCTBHIO,—IIHCAJl aAMEpH-
kaHckuif ¢unocop Yapns I[Mupc [10, 1*],—mockosisky yTBepXkiaeHHe
O TOM, 4TO 3aBTpa B3OHIET COJIHIE, OECKOHEYHO HAJIeKO OT JOCTOBEP-
HOCTH». B Hayke HeT HM ONHOHM MCTHHBI, roBapuBai IIupc, Ha KOTOpyIO
OH PHCKHYJT OBl «IOCIIOPUTH Ha MapH, MOCTaBHB GOJIbIIE, 9¢M MUJUTHOH
MUJUTHOHOB K OJHOMY».
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KOHEYHOTO MHO>ECTBa BOCXOJOB COJIHIIA B IPOLIIOM K Oecko-
HEYHOMY MHOXECTBY OyAyIMXx BOCXOHOB WJIM IO KpaiHeill mepe
K KOHEYHOMY MHOJXECTBY OymylIHx BOCXOHOB C OOJBLIMM YHC-
JIOM 3JIEMEHTOB, Ha3bIBa€TCS 3MIMPHYECKOH MHIYKIHEH.

YV MaTeMaTHKOB MMEETCS aHAJIOTUYHBIA METOH, HW3BECTHBIN
moJ Ha3BaHHEM MAaTEMaTHYECKOM, WM COBEPILICHHOM, HHIYKIMH,
HCIIOJIb3Ysl KOTOPBIA OHU TAKXKE COBEPIIAIOT CKA4YOK, MEPEXons
OT KOHEYHOr0 MHOXECTBa Cliy4aeB K OonpiieMy (HO MO-HpexHe-
My KOHEYHOMY) MJIM K OeCKOHEYHOMY MHOJXECTBY ciyyaeB. B
OTJIMYHE OT SMIMPUYECKOH HHIYKIMH METOJ MaTEMaTHYECKOMH
MHAYKIMM YUCTO IENyKTHBHBbIA. «J{oka3aTenbCTBO 4epe3 Cka-
4OK», KaK €ro HMHOTJa Ha3blBalOT, JOCTOBEPHO HMYYTh HE B
MEHBIIEH CTENeHH, 4YeM JIIoboe [pyroe AOKa3aTelbCTBO B
MaTeMaTHKE.

YToOBI 10Ka3aTh KaKOe-HUOYOb yTBEPXKICHUE METOIOM Ma-
TEMATHYECKON HHIYKIMM, HEOOXOOHMMO, BO-IIEPBBIX, HMETh Ce-
pulo yTBepxacHUil (0OBIYHO, HO HE 00513aTeIbHO, OECKOHEYHYIO),
KOTOPYIO MOJXHO IMOCTaBHUTh BO B3aUMHO OJHO3HAYHOE COOT-
BETCTBUE C MOCJICHOBATENHLHOCTHIO MOJIOKUTENBHBIX IENbIX YH-
cen. Bo-BTOpBIX, HEOOXOAUMO yIOCTOBEPHTHCS B TOM, 4TO 3TH
YTBEPXICHUS CBA3aHBI MEXAY COOOi «HACNIEACTBEHHBIM CBOMCT-
BoM» (TepmuH BeprpaHa Paccena): eciu xakoe-TO yTBepXkIcHUE
HMCTHHHO, TO «CJIEIYIOLIEES» YTBEPXKACHAE TaKXkKe HCTHHHO. B-Tpe-
TBHUX, HEOOXOIUMO MOKA3aTh, YTO MEPBOE YTBEPXKICHUE HCTUHHO.
Ecnu 3TH TpH YCJIOBHS BHINIOJIHEHBI, TO U3 IIPUHIUIIA MaTEMATH-
YeCKOH MHIOYKIUH C (KEJIE3HOW» HEOOXOOUMOCTBIO CIIELYET, YTO
BCE YTBEPXKICHHUS UCTHHHBI.

Jloka3aTeasCTBO C IMOMOIIBIO METOAa MAaTEMaTHYECKOH
HHOYKIMYA MOXKHO CPaBHHUTBH C PAIOM KHPHOHYEH (MM KOCTSILEK
IOMHMHO), MOCTaBJIEHHBIX Ha TOPEH: CTOMT TOJIKHYTh IEPBBIH
KMPIIHY, KaK OJWH 3a IPYr'uM MaJaloT ¥ Bce mocienyromue. I'yro
IlITeitnray3 cpaBHMBaJI MaTEMaTHYECKYIO HHOYKIHUIO CO CTONKOM
KOHBEPTOB, B KaXIblii M3 KOTOPBHIX BJIOKEHAa 3allHCKa TaKOro
conepxanus: «OTKpoiiTe CIIEAYIONIHI KOHBEPT, IPOYHUTATE, YTO
HallUCAaHO HAa BJIO)KEHHOM B HEro JMCTEe OyMaru, ¥ BBIIOJHUTE
3TO mnpennucaHue». Ecnu Bbl MOAYMHSETECH TMPEANHCAHHIO,
comepkalieMycs B IEPBOM KOHBEPTE, TO BaM He OCTAETCS HUYETO
IpYyroro, Kak OTKPBITH ONMH 3a IPYTHM BCE OCTAaJIbHBIE KOH-
BEPTHI M BBINOJHUTH BCE MPEINUCAHHUS.

CoTHH KJIaCCHYECKUX 3aJa4 IO 3aHMMATEJILHON MaTeMaTHKe
peiaoTcs B 0OOImIEM BUAE C MOMOUIBIO MAaTEMaTHYECKO#H WH-



MaTtematuyeckan MHAYKUMA U LiBETHbIe LWIMANDI 177

mykuun. Ha ckonbko 4yacTedf MOXHO pa3feNnuTh MUPOT n Ops-
MOJMHEHHBIMHE pa3pe3aMu? 3a CKOJIBKO XOHOB MOXHO NMEPEHECTH
C OOHOrO KOJIbIIKAa Ha JpYro#l konblla B HMrpe «XaHoickas
Gamms»? B 3Toit ri1aBe MBI PacCCMOTPHM OAMH KJIACC XHTPOYM-
HBIX JIOTHYECKHX TOJIOBOJIOMOK, NIPUMEHEHHE K KOTOPBLIM Marte-
MAaTHYECKOW MHAYKUMH B OOILIEM ciiyyae MEHeE H3BECTHO M TAUT
B ceOe HeMano 3a0aBHBHIX JIOBYILCK.

HayneM co cTrapuHHOH 3aHa4U-TOJIOBOJIOMKH O I[BETHBIX
nuisnax. Tpu uyenoBeka A, B u C 3aXMypuUBalOTCs, a MM Ha
rOJIOBH HaA€BAIOT YEPHBIC WJIM KPACHBIE UIAMNLL. 3aTEM BCE TPOE
OTKpBIBAIOT rja3a. Kaxxablit BUANT HUIATIBI CBOMX MapTHEPOB, HO
HE BHIMT cBocd mnuisnel. Ecim OH BHIUT KpacHylO HUIAMY, TO
nogauMaeT pyky. Kak Toibko xTo-HEOYIOL B3 TPOHX COYTET, YTO
3HaeT, KAaKOro IBETA LILJIANA y HEro HA roJioBe, OH 3asABIAET 00
3TOM BCIHyX.

IIpenmonoxuM, 4To BCce TPH LUIAMBI KpacHbie. Bce Tpoe
HCTILITYyEMBIX MOAHMMAIOT pykd. Chycta kakoe-To Bpems C,
coobpakaroumii ObicTpee IPYrux, 3asBiseT: «Mog nuisna kpac-
Has». Kak oH mpuimen x TakoMy BbIBOaY?

Paccyxnmaer C cienyrommuM obpasom. «IIpeanonoxuM, 4To
Mos nuisna depHas. Torma A, yBHIEB MOIO YEpHYIO MUIAMY,
cpady moHsJ Obl, YTO €ro uuIsna kpacHas (dero Onl HHaue
B nognsan pyky?). C opyro#t cTroponH, B, paccyxnas TakuM Xe
ob6pa3oM, cpa3y OBl 3aKJIIOYWII, YTO Yy HErO HAa roJIOBE KpacHas
muisna. Ho Hu A, Hu B Huuero He roBopsar. X Hepemwuresns-
HOCTb MOXET MMETh JIMIIb ONHO OOBSCHEHNE: OHH BHISAT Ha MHE
KpacHyio nuisany. ClegoBaTesbHO, MOS LILISANA KpacHas».

PaccMoTpuM Tenepp cilyuait, korga B KpacHbIX IUISANax He
TPH, a 4eTHIpe 4YeoBeka. Ecin 4eTBEepTHIii YeoBEK (0603HAYUM
ero D) coobpaxaer OBICTpee OCTaJIbHBIX, TO PacCy’XIaTb OH
O6ymer mpuMepHO Tak: «IIpeamonoxuM, YTO Ha MHE vepHas
nuisna. Torga Tpoe OCTalbHbIX MOMHSIM OBl PYKHM, Tak Kak
KaXIblf M3 HHX BCE paBHO BHAMT KPacHyI0 LUIAMNY, M 3ama4a
cBOAUTCA K npeabiaymei. I1o mpomecTBUH HEKOTOPOTO BPEMEHH
C, coobpaxarolmii B Tpoiike ObICTpee JBYX OCTAJIbHBIX, IPAIET
K 3aKJIOYCHMIO, YTO Ha HEM KpaCHas IsAna, u coobmurt o6
stomM». 3ateM D HEKOTOpPO€ BpPeMS BBLDKHIAET, HE CKAXET JIH
C 4ro-HuOynb. IMockonbky C XpaHHT MOJIYaHHe, D 3akiroyaeT,
YTO €ro coOCTBEHHas IUIANA KPacCHOTO I(BETA.

SlcHO, 4TO OmWCaHHAs BHILIE Npoueaypa DOMyckaeT 00600-
wenne. Eciim uMeeTcs naTh YeNOBEK B IUIANAX, TO E 3aKIOovaer,
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4YTO Ha HEM KpacHas IUIANa, Tak Kak ecnd Obl ero uuisna Oplia
YepHO#, TO CHTyalusi CBOOWJIACH ObI K MPENBITYLIEMY CIy4alo,
M [0 MCTCYEHHH HEKOTOPOTO BpeMcHH D 3asBui Obl, YTO Ha HEM
KpacHas nuisna. Tak kak D 6e3MonBcTByeT, E 3aKjIIO4aeT, 4TO
BCC IUISAMNBI, B TOM YHCJE U €0 COOCTBEHHas, HOJDKHBI OBITH
KkpacHpiIMH. W Tak npoucxomutr npu JOOOM YHCIE JIOIEH.
MareMaTnyeckass MHAYKIHUS 3aCTaBJIACT HAC NPUATH K 3aKJIIO-
YEHWIO, YTO €CIH Ha BCEX JIIOASX (YMCJIO KOTOPBHIX PaBHO H)
KpacHble NUIANBI, TO IO MPOIIECTBUH HEKOTOPOro BPEMEHH
caMblif COOOpa3sUTENbHBIM M3 HUX OOTajacTcs, YTO Ha HEM
KpaCHas LLIsmna.

Takoe 0600meHNe OOBIYHO BHI3BIBAET MHOXECTBO BO3pa-
KEHUHM, TaKk Kak B YCJIOBHAX 3aJaudl COHCPXATCid HOBOJBHHO
TYMaHHbIE YTBEPXICHUS OTHOCUTENHHO CTEHNEHU COOOpa3HTEsh-
HOCTH YYaCTHMKOB 3KCHCPDUMEHTAa C I[BETHBIMH MLDIANAMH H
MPOJOJDKUTENLHOCTH BPEMEHH, KOTOpOe Tpebyercss uM, 4ToObI
MPUATH K 3aKJIIOYCHHIO (€CTIM OHM AYMAaloT AOJIr0, TO 3ajava
CTAaHOBHMTCS «IKCIIEPUMEHTAJBHO HeocylecTBuMoi»). Ilpen-
craBbTe cebe, 4To B rpynme UCHbITyeMbIx 100 4yemoBek M 4TO
MOCJIe HECKOJIBKHX YaCOB Pa3MBILIJICHUH CaMblii COOOpa3uTeb-
HBIH U3 HEX IOTalaeTcs, YTO Ha HEM KpacHas [UIsNa, 3aTEM eLie
4yepe3 HECKOJILKO 4acOB OIPENENUT LBET CBOCH HLIAMNBI BTOPOH
Mo COOOpa3sUTENBLHOCTH YENOBEK B TpyNme M T.I., MOKa He
ocTaHyTcs [Ba HamboJee TYyro CoOOpaXkalolUX YYaCTHHKA
IPYNIbL.

HeonpeneneHHOCTH MOXHO H30€XaTh, €CIH Ty XK€ 3axady
chopmymupoBaTk 6osiee ToyHO. I1yCTh MMEIOTCS TPH YelOBEKa
A, Bu C v 5 uutan: 3 xpacHsle ¥ 2 4epHsle. [Ipennonoxum, 9to
KaXIObIi M3 TPOMX MCHBITYEMBIX 4YeCTeH M oOiamaer crmoco6-
HOCTBIO DACCyXIaTh JIOTMYHO (B TOM CMBICNIE, YTO MOXET
OBICTPO MPUXOIMTH K 3aKJIIOYEHHIO, CKOJIb OBbI CIOXHBI HH ObLTH
MpEeIIeCTBYIOIHE paccyxaeHus). Kax u mpexne, UCIbITyeMbIe
3a)XKMYDHBAIOTC, W apOHTp HaJeBaeT KaXxIOMy M3 HHX Ha
roJIOBy KpacHyio mnuisny. JIBe ocraBIIMECs (Y€pHBbIE) HUISAIBI
apburp npsiuetr. MHCTpYKIIMS, IO KOTOPOH UCHBITYEMbIE JOJIKHBL
NOMHATH PYKY, €CJIM BHOAT KPAcCHYIO LLISAMY, 3aMCHSETCS TeM,
4TO apOUTD OMpAIIMBaeT UX IO o4yepenu: «3HaeTe JIU Bbl, KAKOTO
nBeTa Balua nuisma?».

A mpaBIMBO OTBEYAET, YTO HE 3HAET. B Takxke OTBevaer, 4To
He 3Haer. C otBevaer: «[la, Ha MHe kpacHas nuisina». Kak oH
MPUIIENT K TAKOMY 3aKJIOYeHHIO?
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Puc. 69

3amaua o mBeTHeIX wuimax. (Kpacible masmel H306paXeHbl CephiM
LIBETOM.)

CaMo€ yOMBHMTEILHOE B 3TOH 3a/Jaye COCTOMT B TOM, 4YTO
C MOXET OTBETHTH Ha BONPOC apOUTpa YTBEPAMTENBHO, IAXE
ecnu oH cien! Kpome Toro, ucneityeMoMy B BOBce HE HYKHO
BUIETH HUIAmy ucneityemMoro A. IlpeacraBbre cebe, 4yro Tpoe
HCIIBITYEMBIX CUAAT B 3aTBUIOK OPYT APYTY T4k, KaK 3T0 H300pa-
’KeHO Ha pHc. 69. Kaxmplif BUIUT HUIANB] TOJBKO TEX, KTO CAOUT
nepen HuM. McnbityeMplid C, CHOALLAR HA TPETHEM CTYJIE, «CIIEID
B TOM CMBICJIE, YTO HE BHIUT HA OMHOM IILIAMNBL

OH paccyxIaeT CiaeayromuM odpa3oM: ,,4 MOXKET OTBETHTh
«Ia» TOJLKO B TOM CJIyYae, €CJIM BHIHMT JBE YCPHBIC ILIAMLI.
Eciu %e 4 roBOpPHT «HET», TO 3TO O3HA4Yaer, YTO MO KpaiHei
Mepe ogHa u3 AByx nuian (B u C) He yepHas. [IpeamosroxuM, 4To
Mos nuisna depHas. McnbITyeMslii B BUAMT, YTO OHa 4EpHas.
CrenoBaTeIbHO, KaK TOJIBKO B CIBILMT OTPHIATEILHBIA OTBET
HCOBITYyeMOro A, OH 3aKJIIOYaeT, YTO €ro COOCTBEHHas ILiAma
kpacHas. (B mporuBHOM ciyyae nuianel y B u C Onlii OBl
YEpHBIMHM K 4 OTBETHA OB «aa».) Ho pa3 B oTBeTHNI «HET», 3TO
MOXHO OOBSACHUTH TOJIBKO TEM, YTO B BHIUT MOKO KPACHYIO
upisany. CleqoBaTebHO, s MOTY OTBETHTB «Ia»’.

OTa 3ajava, Kak M NpenblayInas, JErko Aomyckaer o6ooiue-
HUE Ha CJIy4Yadl »n CHIOAIIMX B 3aTBUIOK NPYr OpYyry JIoOeH
M 3amaca U3 n KpacHbIX ¥ n — | vepHbIx nuisn. Ilpeanonoxmnm,
410 nepex C CHOMT 4eTBEPTHIM MCObITYeMBIH D. Bce mumsms
kpacHsie. D paccyxnaer Tak: «Eciu Mos nuiana YepHas, TO Tpoe
HCHBITYEMBIX, CHOSAIIUX N03a0H MEHs, BUIAT €€ H 3HAIOT, UTO UM
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Ha TPOHMX MOTYT NOCTAaThCs JIMIIB IBE 4Yepsble wuisAnn. Ce-
JIOBATeNbHO, 3a/laua CBOAMTCS K Hpedblaylied, KxoTopas yxe
pemieHa». [Tocne Toro xak 4 m B Ha Bompoc apOuTpa HaroT
OTPHIATENBHBINA OTBET, C MOT OBI cKa3aTh «ua». Ho on roBoput
«He™», H D 3akmrovaer, 4To LUIANA Ha HEM OOJDKHA OBITh
KpacHoi. MaTeMaTHyeckas MHHOYKIHA Cpa3y ke pacnpoCcTpaHseT
MOJIy4EHHOE PEIlleHHe Ha Cliydyail # 4YeJIOBEK: €CiH y BCeX M Kpac-
HbI€ HUIANEI, TO Ha BONPOC apOMTpa BCE OTBETAT OTPULATEIBHO,
KpOME HOCJIEOHEr0 (n-r0) HCOBITYEMOrO, KOTOPHIH 3aKJIIOYHT,
YTO y HEro KpacHas LUIAMa.

MoXHO NmOnBITaTECA PELINTh OoJice TpyaHyIo 3anauy. [Ipen-
cTaBUM cebe CHOBa TpOMX JIIOJe#, CHIAIIMX B 3aTBUIOK APYT
Ipyry, M MpeaNnoJOXHM, 4YTO apOHTp pa3laer HM o0y
KOMOMHAIIHIO IUIANI H3 MMEIOIHXCA Y HEro IATH, a 3aTeM
OMpPAIIMBAET HCTBITYEMBIX B TOPAIKE BO3PAaCTaHHA «CIIECTIOTHD»
(4, B, C). MoxeTt mo6o#l U3 MCUBITYEMBIX Ha BOIPOC apOHTpa
BCETla OTBETHUTh YyTBepAMTENbHO? J[lomyckaeT JM ONMUCaHHAs
cutyanus o6001eHne Ha CiTyYail # HCIBITYEMbIX M MHOXECTBA U3
n XKpacHbIX ¥ n — | 4epHbIx nursn? Beerma M yTBepAMTENLHBIA
OTBET MOCJEAYET Ha n-H BOIPOC WJIM paHbIle HE3aBHCHMO OT
TOr0, KaKast KOMOMHAIAS NUISAM Ha/ieTa Ha TOJIOBBI HCTIBITYEMBIX?

B 6onpmmHCTBE 3aja4 3TOro THIIA MBI CTAJIKMBAeMCs C JIO-
6ONBITHEIM MapalokcoM. PaccMOTpHM ciy4ai, KOrga UMeroTcs
TPH HeJIOBEKa, BCEe ILISANBI KPACHBIE M KaXIbIi W3 HCIBITYEMBIX
BHAMNT AByXx apyrux. Ha Bompoc apbutpa 4 u B oTBeHaror
oTpuiiatesbHO, C OTBedaeT yTBepauTenbHo. [louemy Heobxo-
OIUMO 3axarth Bompoc ucmbityeMoMy A? Eme mo Toro, kak
apOuTp 3amacT BONpOC HCHbITyeMOMy A, 00a ApYrMX HMCIbI-
TYEMBIX 3HAIOT, YTO OH HEIPEMEHHO OTBETHUT OTpHUATeNbHO (B
3HAeT 3TO MOTOMY, YTO BHIUT KpacHyto muisny Ha C, a C 3Haer
MOTOMY, YTO BHAMT KpacHyto nuisny Ha B). Ho ecnu B u C 3apa-
Hee 3HAIOT OTBET A, TO MOXET JIM BOIPOC, aJpeCOBAHHBIA A,
H €ro OTBET JaTh Kakylo-HUOYAbL HoBYIo MHpopmammo? C npy-
rofi CTOPOHBI, €cM HadaThk onpoc ¢ B, To C He B COCTOSHHHM
OPHIITH K CBOEMY 3aKJIIOUEHHIO0. MoXeTe JI¥ BBl OOBACHHTD 3TOT
KaXyIIMiAcsa mapagokc?

Ilnsnel OBYX LIBETOB 3KBUBAJICHTHBI ILIANAM, NOMEYCHHBIM
mudpamu 0 u 1, T.e. HeNPIMH YHCIAMH B JBOHYHOH CHCTEMe.
CynieCTBYIOT IECATKH 3ala4, TECHO CBSI3aHHBIX C 3aJayaMH O
nisAnax 0oJjiee ABYX UBETOB. Takue 3agayd Jierde MOHATH, €CJIH
BMECTO IIBETOB HCHOJIb30BaTh IIOJIOXHTEIbHBIE IEJble YHCIA.
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Crnenyromyro Wrpy Jis ABYX JuUI IOpucian MHe B 1976 r.
MmateMatuk u3 Kaymdopruiickoro yHuBepcurera B bBepxim
Jasun Ieitn.

ApOuTp BBIOHpacT MOOYI0 mMapy NHOCIeIOBAaTENbHBIX MOJIO-
XKHUTEJIBHBIX HEabIx ducel. Kpykok ¢ OqHHM U3 HHX HakJICHBa-
€Tcs Ha JI06O OOHOMY YEJIOBEKY, a KPYXOK C APYTrHM HYHCIIOM —
npyromy. Kaxablii M3 MCIOBITYEMBIX YeCTEH U 00JiaaeT cnocob-
HOCTBIO JIOTHYeCKH MbICaUTh. Kaxnabii BRAMT umcio Ha 16y
IpYToro, HO He BHAMT 4UCIO y cebs Ha nby. Kaxnapiid 3HaeT (1
3HAeT, YTO €ro MAapTHEPY 3TO TaKXKE H3BECTHO), YTO y HUX Ha
n6ax mocienoBaTEILHBIC YHCTIA.

ApOHTp MOOYEpeHO CHpAIUBAET y KaXXOOTO, 3HAET JIM OH,
KaKoe YHCJIO HAMHMCAHO Yy HEro Ha 6y, H mpOIoJKaeT onpoc A0
TeX MOp, IOKA OAMH U3 HCIBITYEMBIX HE OTBETHT YTBEPOUTEIBHO.
Hcnonb3ys BoMIECOHBIH METOA MaTeMaTUYeCKOH MHIYKIIMH, HE-
TPYOHO OKAa3aTh, YTO MEPBLIM B KOHIIE KOHIIOB JAaCT OTBET TOT
U3 VCHITYEMBIX, Y KOrO YMCNIO # 6O0Jbille, M YTO YyTBEPAUTEILHBIN
OTBET mocienyer Ha n-# wnd (n — 1)-# orBer. Ilpuriamaro
YHTATENs IPOAHANM3APOBATL ITY UTPY U BLIACHUTDH, IIPH KAKUX
YCJIOBHSIX 4€JIOBEK C OOJIBIIMM HOMEPOM OTBEYAET yTBEPIUTEI b~
HO Ha n-fi M npu kKakux — Ha (n — 1)-ii Bompoc. IIpu aHamm3e
CJIENyeT YYMTHIBATH JIMINL JBa OOCTOATEIHCTBA: KOMY H3 OBYX
HCIBITYeMBIX (C GOJIBIINM HIM C MEHBIIMM YHCIOM) 3a4aeT CBO#
NEPBLI BOMPOC apOUTP ¥ YETHO MJM HEYETHO GOJIbIIEE YHCIIO.

IMapagokc HIpHl C HBETHHIMH LUISANIAMH NIPOSBISAETCH 31eCh
B eie Oonee spkoit dopme. Ilepedpasupyro mucemo [eitna.
Ipennonoxum, 410 Ha 70y y [OBYX HCHOBITYEMBIX HAMUCAHBI
yucia 99 u 100 u uro 4enoBeka ¢ yucioM 100 apbutp cnpariu-
BaeT mepBeIM. Ha 100-# Bompoc ToT orBeTHT yTBepauTensHo. Ho
JUIA Yero TOTZia 3a/1aBaTh NEPBbIe ABa Bompoca? Beab xaxmaomy
elle 1O Hayaja OIIpoca M3BECTHO, YTO IIEpBbie [Ba OTBETA
IOJDKHBI OBITH OTPHIATENLHBIMH. MOTYT JIH B TakOM ciyd4ae
MEPBBIE [1Ba BONMpOCAa MPHHECTH KaKylo-HUOyns wHbOpMaimio?
ITocne Toro xak OHM 3aJaHbl, OOOMM HCIBITYEMBIM HE CTaHO-
BUTCS M3BECTHBIM HHYETO TAKOTO, YTO HE ObLIO ObI UM M3BECTHO
panbine. CenoBareibHO, OHH HUYYTh HE PHOJIM3WINCE K pelle-
HHIO 3a7a4H 00 ONpPEICIICHUH YMCNIa, KOTOPOE HAMMCAHO Y HUX Ha
JI0y, ¥ MO3TOMY Mrpa HHKOria He 3akoH4yutcs. Kakxum obpasom
PHTYaJIbHOC TNOBTOPCHHE OTPHUATEIBLHBIX OTBETOB, HEH30eXK-
HOCTb KOTOPOTO H3BECTHA KaXIOMy M3 HCILITYEMBIX, COKPAILlacT
YUCJIO BOMPOCOB, KOTOPBIE HEOOXOOMMO 3aJaTh NPEXIe, HeM
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MOXeT HOCJIeI0BaTh YTBepaUTeNbHbIA oTBeT? Takoe paccyxne-
HHE KaXeTcsd Oe3ynpeuHbIM.

ITpeanonoxmnM, 4TO MBI OTPaHNYAM MHOXECTBO, U3 KOTOPO-
ro paspemaeTcs BRIOHPATh MOCHENOBATENLHBIE YHCIIA, IEPBBIMH
100 matypansbiMu uucnamm: 1, 2, ..., 100. Kaxmas mapa
nocjaegoBaTeabHbIXx yncen (1,2; 2,3; ...; 99, 100) nanucaHa Ha
OTHENIbHOM KapTOouke. ApOHTp U3BJIeKaeT OOHY KapTOYKy Hayna-
vy (ciyuaiHbIM 00pa3oM), UILET 3HaYalHecs Ha Helt Homepa Ha
76y y IBYX JIOTHYECKH MBICIAIINX HCOBITYEMBIX M TIpEIJIaracT UM
CBITPaTh B CIEAYIONLIYIO HUrpy. UeloBek ¢ MEHBIIMM HOMEPCM
k nmomxeH ymIaTHTh Kk IOJIapOB CBOEMYy mHapTHepy. ApOoutp
CIIPAIINBAET UCHBITYEMOrO A, COTJIACEH JIM OH 3aILIATHTh MapT-
HEpY, a 3aTeM 00pallaeTcs C TeEM XK€ BONPOCOM K HCIIBITYEMOMY
B. Brimnata neHer mpoM3BOOUTCHA TOJBKO B TOM CJIydae, €CIH
00a HCTIBITYeMBIX OTBEYAIOT Ha BOIIPOC apOUTpa yTBEpPANTEIIBHO.

JokaxeM Tenepb, YTO B 3TOH MIpe IJIATEX Tak HUKOTIA W He
npoucxoaut. Ecou A Buaut Ha 10y B uucino 100, To oH 3HaerT,
YTO y HEro caMoro Ha JjOy CTOMT HOomep 99, M mo3ToMy Ha
BOIIpOC apOuTpa OTBEeYaeT OoTpunaTeabHo. Eciu ke 4 BHOUT Ha
n6y B uncno 99, To oH paccyxnaer Tak: «Y MeHs Ha J10y cTouT
160 HoMmep 98, 6o HoMmep 100. Ecan y Mens Ha 10y HanMcaHO
yucino 100, To B (paccyxnhas JOTHYHO) Ha BONpOC apoOMTpa
OJDKEH OTBETHTh OTPHIATENbHO, M Wrpa copsercsa. Ecnm ke
y MeHs Ha J0y cTouT HoMep 98, To MIATHThL A He NOJIXKEH, ¥ Ha
BOIIpOC apOUTpa MHE HAIUJIEXKHUT OTBETHTH OTPHUIATENbHO». Ecim
A BuguT Ha N0y cBoero mapTHepa HoMmep 98, TO OH paccyxaaeT
Tak: «Y MeHsa Ha j0y crouT nmbo Homep 97, 6o HOMED 99.
Ecnu 651 Moit HOMep ObL1 OB paBeH 99, To B He cTaja OBl UrpaTh
N0 MPHYMHAM, H3JIOKEHHBLIM BhILle. EcM Xe y MeHs Ha JOy
cTouT HOoMep 97, To g npourpato. IToaroMy Ha Bompoc apbutpa
MHE ClIeyeT OTBETHTh OTpHUATENLHOY. M Tak [0 Tex mop, moka
MBI He JoiaeM 1o pa3bopa Toro, Kak JOJDKEH NOCTYNNTh A, eCiIH
oH BHIUT Ha 70y y B Homep 1. Ecnu A Bumut HOMEp 1, TO OH
3aKJII0YAET, 4TO BbiArpaeTr. QOIHAKO eMy M3BECTHO, 4TO €Ci¥ Ha
BOIIPOC apOMTpa OH OTBETHT YTBEpHWTENLHO, TO B otBeTHT
OTpHHATENBHO.

IIpennonoxmuM, 4YTO MHOXECTBO KAPTOYEK C MapaMH Io-
CNIE1I0BATESIbHBIX YHACEJI OECKOHEYHO M Ha4aJIbHbI OTPE30K pAna
HaTypaJIbHBIX YHMCENl HEOrpaHU4eH cripaBa. JlokaxeM, YTO B 3TOM
ciydae o6a McIBITyeMBIX Ha BONPOC apOUTpa OTBETAT YTBEPIH-
TenbHO. McnpiTyeMblil 4 paccyXJaeT caeqyrommuM obpasoM: «S1
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BWXY Ha JIOy mapTHepa HoMep k. 3HauyMT, MOH COOCTBEHHBIH
HOoMep paseH ymbo k — 1, 6o k + 1. Ecam s npomrpato, T0O
notepsito k — 1 gonnapos. Ecnu s Bemrparo, To noayuy k moJ-
JIApOB. BBIUTPHII M TPOWIPHIL PAaBHOBEPOATHHI, a TaK Kak
BHIMTPAaTh § MOry OoJibille, YeM MPOMIPaTh, WIPa s MEHH
BbITOAHA. SICHO, YTO s COTJIaCceH ChIrpaTh B Hee». Pasymeercs,
HCTIBITYeMBbIN B paccyxkaaeT TOYHO Tak xe. Ho Takas cuTyauus
abcypaHa, Tak Kak Mrpa HE MOXET ObITh BHITOOHOH A 000MX
YYaCTHMKOB OHOBPEMEHHO.

ITapagokc MOXHO elnie 60s1e€ YCHINTD, €CJIH BOCHOIB30BATh-
ca onHO¥ uOeed, npuHamnexamed [x.3. JlurtaByny, usio-
JKMBIIIEMY COOCTBEHHYIO BEPCHIO MapaJioKca B TNEpPBO#M TIJaBe
cBoeil kHmrm «MatemaTHueckas cMmecb». [IpeAnmonokUM, HTO
Kaxzas Kaprouka uMeercd B 10" 3k3eMIuispax, rie 7—MeHbILIEe
U3 ABYX TIOCJIEIOBATENbHBIX YMCes Ha kaptouke. Torma mapa (1,
2) snauntcs Ha 10 kaptoukax, mapa (2, 3)-Ha 100 xapToukax,
napa (3, 4)—na 1000 xapToukax u T. A. Irpa npoBOOUTCA TaK Xe,
Kak npexze. IlpeanonoxuM, yro mobo# U3 yYaCTHHKOB BUIUT
Ha 10y cBoero mapTHepa HOMep n. EMy M3BECTHO, 4TO KapToyek
c yucioM n + 1 B 10 pa3s Gosblile, 4eM KapTOUEK C 4uCaIOM 1 — 1.
CrnemoBaTesIbHO, HE TOBOPA yX€ O TOM, YTO B CJIyYae BBHIATPHIIIA
OH NoJyudT Ha | posnap Oosbiiie, 4eM YIUIATHT B Cllydae
HPOUIPHIIIA, BEPOATHOCTHL BhIMrpeiina B 10 pa3 Gonbiue, yem
BEepOATHOCTL Mpourpeina! JINTTABYA NPHUNHUCBIBAET aBTOPCTBO
9TOM «4yIOBUIIHON runoTe3bl» (pusnuky Ipeuny Lpénunrepy.

Sl He cTaHy 3aHMMATBCH 3/leCb Ppa3pelIeHHEM 3TOro Ia-
pagokca, TaK KaK He BNOJIHE YBEpEH B TOM, 4YTO CMOTY 3TO
cpenath. HemocTtaTo4Ho nokasaTh, YTO MBI MIMEEM AEJIO € YECT-
HOM HrpoM, HMEIOLUEH COOTBETCTBYIOLIYIO MATpHIly IUIaTEXeH.
ScHo, uTO Hrpa yectHas. Heo6xoauMo oOBICHHTH, Te MMEHHO
KpoeTcs oimmbKka B pacCyXIECHHSX YYaCTHHKOB HIpol A u B.

Jxon Xopron Konysit npuman stoit wmrpe ewme Ooee
TPYAHOE IUIs aHaJM3a M TiIybokoe o606menue. Urpy HeTpyaHO
0000IMTE HA Cay4ail n YYaCTHHKOB M A TMOCJEeI0BaTEIbHBIX
uyucen, HO KoHy3i#l oOTBepraer ycioBHe NOCAENOBATEIBLHOCTH:
B KAa4eCTBE HOMEPOB, BHIIMCBIBAEMBIX Ha J6aX 7 Y4acCTHHKOB
HIpbl (KOTOpBIE BCe O3 WCKIMIOYEHHs 4ecTHHI W obJjaparoT
CIIOCOOHOCTBIO PACCyXIaTh JIOTHMYECKH), pa3pelIacTCs HCNOJb-
30BaTh JIOObIe HEOTPHLATEIbHbIE Helble yucia (BKirodas 0). Ha
JIOCKE, KOTOPYIO BUZST BCE YYaCTHUKH MIDHI, MEJIOM BBIITMCAHBI
m pa3iMYHBIX HEOTPHIATENBHBIX LEJIbIX YHUCEN, OJHO (M TOJIBKO
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OIHO) M3 KOTOPBIX PaBHO CyMME€ HOMEPOB YYaCTHHKOB WUIpBI.
Kaxnaplif M3 yJaCTHHKOB BHOMT HOMEpa Ha Bcex J0ax, xpome
CBOEr0 COOCTBEHHOro. ApOHUTp ONpALIMBAET BCEX HUTPOKOB IO
ouepenH, 3aAaBas UM OJUH M TOT Xe Bompoc: «Moxere JH Bb
C MOMOIIBIO YMO3AKJIFOYECHNI ONpeNeNuTh, KaKOi HOMEpP CTOUT
y Bac Ha Jioy?» Onpoc mpou3BOIUTCA IO KPYyry IO TeX mop, moka
KTO-HHOyIOb W3 HMIPOKOB HE NpEpPBET HMrpy, OTBETUB YTBEpIH-
TEJIBHO.

KoHy3#t [okaszan cremyrolyl0 3aMe4YaTeIbHYI) TeopeMy.
Ecmu m (uucno cymMm Ha nocke) He GoJibile #, TO Urpa 3aKaHYH-
BaeTca (T.e. YyTBepAUTEJIbHBIH OTBET CJIELYET MOCJIEe KOHEYHOTO
yucna oTpunartenabHbix). Hampumep, npeamosoxum, 4TO Yy
KaXJIOro M3 Hrpamommx Ha JOy CTOMT HOMeEp 2, a Ha JOCKe
Hanmucansl cymMMsl 6, 7 u 8. KoHys#t yTBepxmaer, YTo B 3TOM
clly4ae Mrpa 3aKaHYHMBAETCA YTBEPAMTEJIbHBIM OTBETOM Ha 14-i
BOIIPOC.

ITocTtpoenue o6iiero ajiropuTMa s BBIYMCIICHHS HOMEpA
BOIIpOCAa, HAa KOTOPOM 3aBEepIIAIOTCA TaKHEe MIrpbl,—3aJaya
BeCbMa CJIOXKHAs M [AaJIKO HE pellieHHas, €CJIM HE CYMTaTh
HEKOTOphIX 0cobbix HabopoB umucen. KoHys#t nmmer: «B Oec-
KOHEYHBIH CnyCK THna «A 3HaeT, uTo B 3Haer, yTo C 3HaET, 4YTO
B 3HaeT, uto C 3HaeT. . .» OKa3bIBACIIbCA BTAHYTBIM €llie O TOTO,
KaK 3aJaH NEpBbIi BONPOC, NMO3TOMY OYeHb TPYAHO OLEHHTH
KOJIMYECTBEHHO Ty MHGOpPMALMIO, KOTOpas HOCTYNHA KaXIOMYy
urpoky. Hexkotopoe BpemMs MHe Kka3ajoch, YTO TakHe COO00-
pakeHWs OENIAIOT UTPY HE BIOJIHE ONpPEIENICHHOM M 4TO MBI
PHCKyeM «HapBaThCs» Ha mapajgokc. Temepb s Tak He OyMalo.
S 3Hal0, YTO NpPH OLEHKE MOCTYMHOW Hrpoky uH(popmaumu
daTanbHO JIETKO JOMYCTHTH OIIMOKY.»

B urpe KoHy3s BO3HHMKaeT TOT e MapaloKC, KOTOPBIl MBI
yxke paccMatpuBaim. Kak HeTpyIHO Moka3aThb, eIllle O Havaja
HIPbI KaXIbIi M3 YYACTHHKOB MOJXET MpeNcKa3aTh, YTO NepBbIe
TpH¥ OTBeTa OyayT OTpHLATENILHBIMH, H IO3TOMY OT MEPBBIX TPEX
BONPOCOB, Ka3ajoch Obl, MOXHO OTKa3aTbCA, IOCKOJIbKY IO
OKOHYAHHH MIEPBOr0 PayHIa KaxIblii U3 YYACTHUKOB HUIPHI OydeT
HH(POPMHPOBAH HUYYThH HeE JIydille, YeM IO Hayaja urpsl. OIHAKO
€CJIM HCKJIIOUATh MEPBbIA PayHI, TO TOT X€ CaMblifi apryMeHT
OymeT mpHMEHUM K CleIyollleMy payHIy, M Mrpa HHKoOrga He
3aKOHYHTCS.

ITockonbky MaTeMaTH4ecKash HHAYKIHMs 4acTo obyiekaercs B
dbopMy «cBenéHHs K MpeAbIOYyIIEMY CIIy4aio», i XOUy 3aBEpPIUHTH
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3Ty rJ1aBy crapoil myTkoi. IlepBokypcHUKY, KOTOPBIH HE MOXET
HUKAK DeINTb, CTaTh JM €My (PHU3NKOM HIHM MAaTEMATHKOM,
openjiaraeTca CiaeAyIOIMi TecT B ABYX 4acTsaX. YacTh mepsas.
CryneHTa BBOIAT B KOMHATY, I'le HMEETCA PakKOBHHA C BOIO-
OPOBOOHBIM KpaHOM, HebGoJblIas IMINTA C HE3aXOKEHHOH ro-
PpeJIKOi M mycToM YaHUK Ha noiy. TpeGyeTcsi BCKHIATHTD BOIY.
CuuraeTcs, 4YTO CTYJEHT YCHELIHO MPOIIeN TeCT, €CJIM OH HAIOJI-
HIT YaiiHUK BOJOM M3 KpaHa, 3aXer rOpesiKy M NOCTaBHJI YaiHUK
Ha OTOHb.

Yactp BTOpas. Toro xe CTyieHTa BBOIAT B Ty ke KOMHATYy,
HO Ha 3TOT pa3 YaiflHUK HAJIUT BOJOH M CTOMT Ha HE3adIKECHHOH
ropenke. U Ha 3TOT pa3 Tpebyercsa BCKHNATHTHL Boay. Bymymmii
¢u3uk npocTo 3axuraeT ropeiky. Bynymuit MaTeMaTHK cHavyasa
BBUIMBA€T BOJY M3 YaWHHKA M CTABHT NYCTOW YalfHMK Ha MOJ.
TeM caMpIM 3aaya OKa3bIBAe€TCA CBENCHHOM K MpeAbIoyLIeH,
KOTOPYIO OH YX€ PeHIl.

OTBeTbl U peleHun

IIpennoxeHHas 3aJa4a Kacajach UTPhl C TpeMs y4aCTHHKAMH
H OATHIO UUIANAMH (TpeMs KpacHbIMH M JBYMS YEpPHBIMH).
VYYacTHHKH UIpbl, WM HCNBITYEMbIE, PACCAXKHBAIOTCA Ha CTYJIBAX
TaK, YT0 A BuguT B u C, B Bugut Ttoabko C, a C HEe BHIHT
HHKOro. ApOHTp HaleBaeT Ha TOJIOBBI YYaCTHHMKOB JIFOOBIE TpH
U3 NATH MMEIOLIUXCA y Hero uuisAn. Becerma nu omuH M3 yuyact-
HUKOB OTBETHT Ha BONpPOC apOuTpa YTBEPIUTEIbHO?

OxkasbiBaeTtcs, 4yTO Beeraa. Kak nokasbiBaeT aHayiuM3, €ClIM Ha
y4acTHHKax Mrpsl ABC uuianbl Hagetsl B xoMbuHammsax KKK,
KYK, YKK mm YUK (K -xkpachHas, U -4epHas), TO Ha BONpPOC
apOuTpa oTBeuaeT yrBepauTeabHO yyacTHHK C. Ecnu xxe Hnuismnsl
Hagetsl B koMOuHamusax KKY wim UKY, 1o yTBepauTeIbHO
orBeyaroT B u C. Ecnu nuisansl HageThl B koMOumHanmun KUY, to
YTBEpOHTENBHO OTBeYalOT Bce Tpoe. IIpoBoIUMBIH aHANU3 IO-
nyckaer o0oOlieHne Ha ciay4yail 7 yYaCTHHKOB M 4 KPacCHBIX
H n— 1 vepHbix nuisn. PaccMoTpuM cny4a#t, xorma n =4.
YerBepThlii («crienoii») ydyacTHHK D paccyxJaer cCledyroluM
obpa3zom: «Eciu Ha MHe YepHas LUISANA, TO TPOE OCTAJIbHBIX
YYaCTHHKOB HIPbl BHIAT 3TO M 3HAIOT, YTO IS HHX OCTaJIOCh
TOJIbKO J[B€ YEpHble LUIANLI. TeM caMbIM [UIf HHX 3ajada
CBONUTCA K mNpenpiayuiei, kotopas Obuta pemreHa. Eciu Ha
BONPOC apOUTpa HH OAMH U3 HUX HE OTBEYAeT OTPHUATEJLHO, TO
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TOJILKO TOTOMY, YTO MOs [nsnma kpachHas. CreloBaTesbHO,
s MOTY OTBETHTh YTBepautenbHo». M Tak nmanee mpu mobGoM 7.
IlepBbIM, KTO JacT YTBEpAUTENbHBIA OTBET, Bceraa Oyner ToT u3
WIpalolliMX, Ha KOM KpacHas IuIAna W KTO HE BHAWT KpacHO#
HJISIIBL.

Crynent-matemaTuk CeBepo-3anaHoro yHueepcureTa J[»oH
OpbieHn npuayMas ciAedylomui 3a0aBHBI BapHaHT HIPHI.
ITpennoaoxuM, 4T0 IMEIOTCA 1 YIACTHUKOB, n — | YEpHBIX IILIAT
M TOJNBKO OJHA KpacHas INfsANa. YCIOBHS WIPbl OCTAIOTCH
TAKMMH Xe, Kak npexze. Beerna ym yenoBexk B KpacHOM LIjIsANE Ha
BONpOC apOuTpa OTBETHT yTBEpAnUTEIbHO? ECM HET, TO B Kakux
CIy4yasX €My YIACTCS ONpENesINTb IBET CBOESH HLIAMbI?

Peirenue 3apmaum Dpbienna BecbMa HHTepecHO. Eciim A4 B
KpacHOM MHIIANZ, TO OH, pa3syMeEeTcs, OTBETHT YTBEPAUTEIIBHO,
Tak Kak BUAMT 7 — | yepHsIxX muisAn. Ecou B kpacHoi nusane B, To
OH OTBEeTHUT oTpuuarenabHo. [Touemy? Jla nmoTtomMy, 4TO A Beeraa
BBIHYXICH OTBEYaTh YTBEPAUTENBLHO M NMO3TOMY €r0 OTBET HE
HeceT HHMKakoit mHbopmanuu. Eciu B kpacuo#t uuisne C, TO OH
OTBETHT YTBEPAWTENIBHO, TaK KaK YCHBINHUT YTBEPAMTEIbHBIE
otBeTol 4 U B. Ecnm kpacHas nuisna Ha D, TO OH NOJKEH
OTBETHTb OTPHIATENbLHO, TaK KaK YTBEPAHUTEIbHBIH OTBET y4acT-
HHKa C MOT NocCjaedoBaTh B TOM ciy4ae, ecii C nyTeM yMO3ak-
JIFOYEHUH NpUILeN K BBIBOAY, YTO KpacHas nulisna Ha HeM (Ha C).
ITpouecc momyckaeT o6oOmieHHe ¢ MOMOILIBIO MATEMAaTHYECKOH
WHIYKIWHA ¥ IPUBOANT K BBIBOIY, YTO YEJIOBEK B KPacHOM HLuIsAe
OTBEYaeT YTBEPAUTENBHO B TOM H TOJILKO B TOM CJIy4ae, €CJIH OH
HAXOAWTCSA HAa HEYETHOM MeECTe, CYATas OT «3aldHero paga». Ecin
K€ OH HAXOOWTCA Ha YETHOM MECTE, TO YTBEpIAMTENbHbIN OTBET
TOTO, KTO CHIMT HEMOCPEACTBEHHO 32 HHMM, He JaeT AJOCTATOYHOH
uHpopManuu VIS NPABIILHOTO YMO3aKIIOUEHHS.

Hrpa c nocnenoBaTenbHBIMH YMCJIaMH Ha J10ax IBYX y4acT-
HHKOB aHAJIM3UpyeTcs cleayomuM odopaszoM. Ilycts b o3HavaeT
HCOBITYEMOTO C GONBIIAM HOMEPOM, M —HCIIBITYEMOTO C MEHb-
IIMM HOMEPOM, a B—HOMep Bompoca.

IIpennonoxuM, 410 B Ka4eCTBE HOMEPOB BBHIOpAHBI YMCIIA
1 n 2. Ecnu ap6uTp 3ajaeT nepBulil BONPOC HCObITyeMoMy b, To
yTBEpAMTENbLHBIM OTBeT crefyeT Ha Bl. Ecnm apbutp 3anaer
MEPBBIA BONPOC HCOBITYyeMOMY M, TO TOT OTBEYaeT OTpPHHA-
tenpHO. Torma b, Buas Ha 10y M HOMep 1, oTBeyaeT yTBepAM-
reJIbHO Ha B2.

IIpennonoxumM, 4T0O B Ka4eCTBE HOMEPOB BBIOpAHBI UIICTa
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2 u 3. Ecim apOuTp 3afaeT nepBblil BOIPOC HCOBITYEMOMY B, TO
TOT OTBEYAaeT OTpHHaTeabHO. McnmbiTyeMblii M Takxke gaer
OTPHUATENbHBIH OTBET. Er0 OTBET CBHIETENBCTBYET O TOM, YTO
OH BUIMT Ha 6y y 5 HOoMep 1, noaToMy B 3HAeT, YTO y HEro Ha
J0y CTONT HOMED 3, ¥ OTBEYAET YTBEpAUTENLHO Ha B3. Ecnm xe
apOuTp 3amaeT mepBbI BONPOC HUCNBLITYeMOMY M, TO TOT OT-
BEYaeT OTpuilaleabHO. Kak M B mpeabiaymieM cilydae, H3 3TOTO
otBeTa b 3akitoyaet, YTO €ro HoMep 3, ¥ NO3TOMyY OTBeYaeT Ha
B2 yTBEpOMTENBHO.

INpeanosioxxuM, 4YTO B Ka4eCTBE HOMEPOB BBIOpPAHBI 4KCJia
3 u 4. Ecim apOuTp 3amaeT mepBblil BONPOC HCHBITYeMOMY b, TO
TOT O1BE4aeT OTpHUATENbHO. McnbiTyeMblit M Takke OTBe4aeT
OTpPHLATENLHO. b MOXET paccyXIaTh CICAYIOIIAM o0Opa3zoM:
«Eciiu Ha 16y y MEHs CTOMT HOMeEp 2, TO Wrpa CBOIUTCH
K OpedBIAyINEMy CJIy4alro, KOTJla B Kau€CTBE HOMEPOB OBbLIM
BhIOpaHBl uMcla 2 M 3 M nepBel Bompoc apbuTp 3amaer
ucneiTyeMoMy M. CrnenoBaTtensHo, Ha B2 ucneityemblit M poii-
XkeH Obul Obl OTBETHTH yTBepAMTENbHO. Tak xak M oTBedaeT
OTpHLATENLHO, 3TO JOKAa3hIBAET, UTO MHE JOCTAJICH HOMeEp 4».
CnenoBatenbHo, b oTBeuaeT yTBepauTesibHo Ha B3. Ecim ap-
6uTp 3amaeT CBOM NHEpBLIH BONPOC HCOBITYEMOMY M, TO TOT
OTBeyaeT OTpHUAaTeNbHO. McnbiTyeMBi 5 OTBedaeT oTpHIA-
TEIILHO Ha B2, W CHTyauMs CBOJUTCA K NMpedbIAyLIeH, KoTopas
yxe Obnlna mpoaHanu3MpoBaHa. OTpUIATENbHBI OTBET HCIBI-
TyeMoro M TOBOpPHT HCHbITyeMoMy b, 4TO ero Homep 4,
H T03TOMY Ha B4 OH OTBe4aeT yTBEpPAHTENBLHO.

INponoskas aHAJIOTHYHEIM O0pa3oM, Mbl KaxIbli pa3 CBO-
IAM CHTYaIMio K paHee peileHHod 3agaue. Ilycts n—Oosbiiee
qucio. b Bceraa BeIATpbIBaeT. Ecim apOuMTp 3ajaeT mepBbIi
BOIPOC €My, TO b BLIMTpHIBaeT HA B(n — 1) ipM 4eTHOM # M Ha
Bn npu nevetHOM 1. Ecnim apOMTD cripalliiBaeT €ro BTOPHIM, TO
b BrIurpuiBaeT HA Bn nipu YeTHOM # U Ha B(n — 1) npyu HEeueTHOM
n. OTMeTHM JTFOOONBITHBIA (AaKT: €CNIM paBUIIO TpebyeT, YTOObI
HIrPOK OTBEYAJ1 YTBEPAMTENILHO TOJILKO B TOM CJIy4Yae, KOrja OH
YBEpeH, YTO [JOCTaBILUICS €My HOMEp —MeHblee U3 YMCEN, TO
ATpa HUKOT[IA He 3aKaHuMBaeTcs!

Teneph OTHOCHTENBHO KaxXyllerocs napanaokca. B ciyuae
TpeX YeJIOBEK, HA KOTOPHIX HAHETHI TOJBKO KPACHbIE LLIAMbI,
HCTHHHO YTBEPXJEHHE O TOM, 4TO U B, n C, 3apaHee 3HAIOT, 4TO
A oTBeTHT OTpHuAaTeNbHO. ONHAKO (M MMEHHO 3T0 00CTOATEND-
CTBO 4acCTO YIYCKaeTCs M3 BHIY, XOTS OHO MMEET pellalollee
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3Ha4YeHHe) 10 TOrO, KaK 3aJlaH nepBbiil Bonpoc, C He 3HaeT, YTo
B 3Haetr, yTo A OTBEeTHT OTpHuaTenbHo. o Hayama ompoca
C W3BECTHO JIMINIb, YTO €ro IuIsAna MoxeT ObITh yepHOM. Ecmu
3TO TaK, TO B HUKaKMM ciocoO0M He MOXeET Y3HATh, OTBETHT JIH
A yTBepOMTEIbHO WJIM OTpHuaTeabHO. o Tex mop moka A He
OTBETHT OTpHUATENIbHO, C He 3HAaeT O TOM, 4TO B elle A0 TOrO,
Kak Obl1 3aJaH BOMpOC, 3HAJ, YTO A IOJKeH OydeT OTBETUTH
oTpHuaTeabHo. CienoBaTe/IbHO, B 3TOM CJIyYae HepBblii BOIPOC
IIPHHOCUT HOBYIO, CYIIECTBEHHYIO MUis YyMo3akiouenudt C,
uHpopMmanmio, xoTs C 3apaHee 3HAET, KAK OTBETUT A.

Konp ckopo 3Ta B3aMMOCBA3b YCTAaHOBJIEHA, HETPYIHO
MOHATH, KaK paspeinaercsa mapanokc aus urp I'eibnta m Konyas.
IIpennonoxuM, 4YTO BBI OOMH W3 Y4YacTHMKOB Hrpbl I'eiiia.
Kaxgoe HOBoe «HET» B MIpe NMPOU3BOJILHOM IUIHHBI CHaOXaet
Bac HeoOXoauMoH HOBO# HMHGpoOpMauueil B BHIEC YTBEPXKICHHIA
THNA «Tenepb A 3HAaI0, YTO BBl 3HAETE, YTO f 3HAIO, . .., YTO Bbl HE
3HaeTe Moi HoMep». C aHaAJOTHYHON CHTyaumeil Mbl CTaJIKH-
BaeMcs M B urpe KoHyas: kaxmoe «HeT» CHabkaeT Kaxiaoro
WI'pOKa aHaJIOTHYHOH HMHGpOpMalMeli OTHOCHTENBHO TOIrO, 4TO
3HAIOT JIpyrHe.

JononHeHue

51 He mBITANICA HAUTH YA3BUMOE MECTO B «HYIOBHMILHOM)» Ma-
pagokce JIUTTIBYna 0 6ECKOHEYHOM MHOXECTBE KapTOYeK C ABYyMs
MOCJIEAOBATEILHBIMH LIEJLIMH YHCJIAMH HA KaXxIoi, HO Gojyee 50
yuTaTEN e MOCTEIIA MHE Ha noMolb. ITapamokc BO3HMKaeT U3
JIOXKHOTO TIPEITIOJIOKEHHS O TOM, YTO YHCJIA MOTYT OBITH CiTy4aitHO
BbIOpaHBI M3 OECKOHEYHOr0 MHOXECTBA IMOJIOKHMTENBHBIX YHCEN
C paBHO# BEPOATHOCTBIO. AGCYpHHOCTH TaKOTO NPEATIOIOKEHHS
MOXeT ObITh IOKa3aHa MHOTHMH crniocobamu. BriGepem moboe
yuciio k. C BeposTHOCTBIO 0 «ciryuaitHO» BHIOpaHHOE MOJIOKHUTENb-
HOE I[eJI0€ YMCJIO paBHO k MJIM MEHbILE, 4eM k, H C BEPOSTHOCTBIO
1 oHo 6ousbinie, yeM k. WHave roBops, BEPOATHOCTH BHIOpaTh
YHCI0O HOCTATOYHO MaJioe I TOro, YTOOBI €ro MOXHO ObLIO
3anMcaTh CKOJIb YTOOHO MajibiMH IMdpaMu Ha JOOOH moBEpX-
HOCTH KOHEYHOM IUIOIIAIH, PaBHA HYJIIO.

Hxopmx Ilutep BakTenn BBIpa3suia IO CYIIECTBY Ty Xe
MbICIB cllenylonmM obOpa3oM. Bbl He MoxeTe mnepeTacoBaTh
6GeckoHeYHYIO0 KOJIOAY KapT, Ha KOTOPHIX BBHIMHCAHBI BCE IOJIO-
XUTEJIbHbIE LieJIble YHCIa, TAK KaK B IPOTHBHOM Ciy4ae Oblia Obl



Maremaruueckas MHAYKUUA W UBETHbIE WNANDI 189

BEPHA cielyolllas POTUBOPEUMBAs TeopeMa: IUia aoObIX ABYX
KapT, BHITAHYTHIX M3 TaKOW MEpETacOBaHHOH KONOIbI, BEPOAT-
HOCTb TOI'O, YTO CTOAINEEe HA KapTe 4Mcio Oonbie 4ucna Ha
apyroii xapre, paBHa Hymo. Kopoue rosops, urpa, o koTopoit
HIET pedb, HeBo3MOXHa. Cpeu TeX, KTO NpHcIall MHe OCOOEHHO
noApoOHEIl 1 MHTEPECHBIH aHaJXU3 3alayd, HE MOTy He Ha3BaThb
CruBena JIx. Bpamca, Dnkana XannepHa m Tomaca Jlywuca,
Pomxkepa B. Jlasapyca, ®penepuka Mocrtennepa u Xepbepta
Pob66unca.

IIpeanosoXkuM Tenepb, 4TO KOJOJA KapTOYeK C YHCIAMH
KOHEYHA M TMO3TOMY apOHMTp MOXET PaHIOMH3MpPOBaTh YHCIa
H BRIOpATh mapy moCENOBATEIbHBIX YHCEN, JOCTATOYHO MAJbIX
JUIA TOTO, YTOOBI MX MOXHO OBLJIO 3anmMCcaTh HA «IIOBEPXHOCTH
C OTPaHHYEHHO# IUIOUAAbIO» (HanpuMep, Ha J160aX YYaCTHHKOB
urpsl). Bepxusas rpadb nap He n3BectHa. ITo xpaiHel Mepe oouH
A3 YYaCTHHKOB MIDBI BCErJa OTKaXeTcs urpatb. MatemMaTuk u3
Buckoncuackoro ynmBepcutera M. Maptun AW3akc ycHIMI
H MCrpaBus1 MoM OoJiee paHHME 3aMevYaHHs O1HOCHTENBHO HIPhI
clenyroumM oopa3oMm:

«Ecnu Ha KapTo4YKax BBINMCAHBI Haphl NOCIEIOBATEJIbHBIX
yucen (1, 2), (2, 3), (3, 4), ... (KOMIUIEKT KapTO4YeK He 0Os3a-
TEJIBHO JOJDKEH OBITH MOJIHBIM: OHHM KapThl MOTYT OTCYTCTBO-
BaTb, HpYrue MOBTOPATHCHA; KOJOAA KapT MoxeT ObITh Oec-
KOHEYHOHM, a CIy4YaWHbI BBIOOp— NPOU3BOOHTLCA C HEPABHO-
MEPHBIM PACnpeie/IEeHHEM BEPOATHOCTEH), TO MoOOH U3 HTPOKOB,
3aBHAA Ha JIOy mapTHepa 4YETHOE 4YHCJIO, HOJDKEH OTKa3aThCs
urpaTh. Eciv ke OH BUAMT HEYETHOE YHCIIO, TO OTKA3bIBATHCA OT
HMIPHI €My He ClleflyeT (Kak HH yAMBHTEJNLHO) JaXe B TOM Cllyvae,
KOT/ia M3BECTHO, YTO HEYETHHI HOMEp Ha JIOy mapTHEpa — Hau-
Gouiblliee YUCIIO B KOJIOJE. 3TO NPOTHBOPEYHT BallleMy aHAJIN3Y,
KOTOPBHIH TpedyeT, 4TOObI HIPOK, KOTOpBIH BHIONT OoJbilee
YUCJIO, OTKa3biBajIcsd OT HIPHI, €CIM 3TO 4HCIO HeuyeTHo. OH
MOXET COTJIACHTBhCS Ha MPOAOJDKCHHE WIPBI, C YBEPEHHOCTBLIO
nojarasch Ha CIOCOOHOCTb MapTHepa K JIOTHYECKHM pPacCyX-
ICHUAM: TIpH BHJE YETHOTO YHUCJIA, TOT OTKAXETCH IJIATHTD.

HJokaxeM Moe yTBepxzeHue. [lnsg 3Toro 3aMeTHM, 4TO
HIpOK, BHAfIIHI Ha 510y cBoero mapTHepa HoMep 1, MOXer
TOJBKO BHIMTPATh, ¥ MO3TOMY €MY HET HYXIbl OTKa3bIBaThCA OT
wiaTexa. TakuM o6pa3oM, pasyMHas CTPATETUA COCTOMT B TOM,
4TOOBI OTKA3BIBATBCA OT MPOIOJIKEHHS Urpbl MPH BHIE JIFOOBIX
qHceN, KOTOpbie OOJIbIE EAWHHMITBI, M IPONOIIKATL UIPYy NPH BHIIE
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eqnannbl. (Pasymeercs, 3TO He eOUHCTBEHHAs pa3yMHas cTpa-
Terusa.) Kaxawlii Mrpox, ob6iagas cHoOcOOHOCTBIO PacCyXknaTh
JIOTMYECKH, MAOJDKEH 3aILIMTHTh €e0S OT BCEX BO3MOXHBIX
pa3yMHBIX cTpaTeruii cBoero naprHepa. Hanpumep, ecnu urpok
BHIHMT HOMED 2, OH JOJDKEH OTKA3aThCH OT MPOJOJIKEHHS HIDHI,
9TOORI 3aUIUTUTE Ce0s OT pa3yMHOM CTpaTerud «Y TBEpAMTEIIb-
HBIii OTBeT MpPH BHAE €OWHULILI M OTPHLATENBHLIA TIPH BHIE
JI000T0 APYroro Yuciaa», KOTOPYIO MOXET H30paTh €ro napTHep.
Ho Torna crpaterust «Y TBepAMTEIbHBIH OTBET IIPH BUIE TPOAKH
H OTPUIATEJBHBIH NPU BHIE JIOOOTO APYrOoro YHCIA» pa3\MHa,
TaK Kak eCJIM MrPOK BHAMT TPOMKY, TO 3HAET, YTO BHIUTPLII MY
HE YIPOXAET, KOJIb CKOPO €ro COOCTBEHHBIH HOMED paBeH 2 (160
npyd BHAE IOBOWKHM HAapTHEP MpepBeT HMrpy). B kawdecTBe Mephl
MPEIOCTOPOXKHOCTH IIPOTHB CTPATETHH «Y TBEPAUTE/ILHEBINA OTBET
TOJIBKO TIPH BHUJE TPOWKHM» Pa3yMHbIH HIpOK JOJDKEH NpepBaTh
WIPDY NpH BHAEC 4YETBEPKH, YTO OEJIA€T Pa3yMHOH CTpaTEruio
«YTBEpOUTE/ILHBIA OTBET TOJLKO NPH BHAE nsaTepku». Ilpo-
IOoJDKas B TOM XK€ IyXe, MBI [OKa3bIBAEM MOE YTBEpXKIcHHE
¢ MOMOUIbIO MAaTEMAaTHYECKOH MHIYKIHH.

Henb3ss He OTMETHTH CJEdyloliee BecbMa HHTEpecHoe 06-
croateNbCcTBo. Ecm B xonoge Hemocrtaer xapThl ¢ uncnamu (1,
2), TO NpHBEACHHBIA BBIIE aHANM3 ocTaercs B cuie. Ho cromt
apOWUTpY ONOBECTHUTH UTPAIOLIMX O TOM, YTO KapThl C YHCJIAMH
(1, 2) HeT B KoJIoZE, KaKk Wrpa CTAaHOBHTCS 3KBHBAJICHTHOM
PACCMOTPEHHO# BBIIIE C eANHCTBEHHBIM PA3JIHYHEM: TENEPh HIPY
CIeAyeT mpephIBaTh IIpH BUAE HeueTHHIX uucen. C Apyroi cropo-
HBI, €CJIM HIPOK TailKOM NPOCMOTPHUT KOJIORY H OOHAPYXHUT, 4TO
B Hell Her kapThl ¢ umcnamd (1, 2), HoO He Oyaer 3HATH,
pacrmoJjiaraeT JIiM €ro napTHep 3Toil HHpopManmei, To pasymMHas
crpaterus TpedyeT, 4TOOBI MIPOK OTBEYAJ OTPHMIATEJIBHO NPH
BHIE€ BCEX YETHBIX 4Mces, kpoMme uncna 2. Ilepen mamMm cHOBa
BCTAeT BONPOC O TOM, «3HaeT Ju A4, 4to B 3Haer, ...». Bo Bcex
TPUBEICHHBIX BHIIIE PACCY>XACHNAX 5 IPEANOJIAral0, YTO KaX AbIi
WIPOK OAaeT OTPHUHATEIbHBIA OTBET C MOMOIIBIO KAaKOTO-TO
yCTpOMCTBA IS TaHHOTO TOJIOCOBAHHUS BTaiiHe OT CBOEro mapT-
Hepa».

B mnTepaType no 3aHUMAaTeNbHOW MaTEMAaTHKE UMEETCH MHO-
)KECTBO MapagoOKCATIbHBIX UTP, CBA3AHHBIX C MapagoKcoM JINTTII-
ByAa. YnoMsHy JMIIb Hambojee mpocTyio 3 HUX. Kaxnpii u3
JBYX HTPOKOB 3aIMCBIBAET KAKOE-TO MOJIOXHTEILHOE LIeJIoe YHC-
no. ToT, xTo Hamucan 6oJblllee YUCIIO, BHIMTPHIBAET AOJLIAP.
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Kaxxasiit U3 HrpOKOB MOXET PacCyXIaTh CACAYIOLUIUM 0Opa3oM:
«Kaxoe Obl YHCII0O HM HANKCaJl MO# APTHEP, MHOXECTBO [EJIbIX
YpCes, KOTOPhIE MEHbIIIE BHIOPAHHOIO UM 4HCiIa, KoHeyHo. Tak
KaK MHOXECTBO 4YHCeJl, KOTOphle OoJjbine BbIOpaHHOro, Oec-
KOHEYHO, 1 3aBeNOMO BhIMrpaio». M B 3TOM ciydae mapaiokc
OCHOBAaH HAa HEBO3MOXHOCTH Cjy4ailHOro BbIOOpa umcia H3
6ECKOHEYHOTO MHOXeCTBa wENbIX uucena. CylecTByeT OYEBHI-
HBIH IIpEliesT Ha BEJIMYHMHY YHCJIa, KOTOPOE MOXHO BBIMHCATH 33
KOHEYHOE BpeMs Ha KOHEYHBIX (II0 pa3MepaM M uMCIy) JIMCTKaX
6ymarn. Ecnu Onl B Hrpy HeiCTBUTENLHO Hrpajii, TO OHa
HHKOr[a OBl HE 3aKOHYMJIACH: KaXKOBIH MIpOK HCHHCHIBAN OBbI
uppaMu OIUH JIMCTOK OyMaru 3a IpYruM.

IIpeanmosoXuM, OJHAKO, YTO Mbl YCTAHABJIHUBAEM BEPXHUH
npenen i MHOXeCTBa 4Hces. Hampmmep, mycTs y KaxIoro
WTPOKAa MMeEeTCA TI0 BOJMKY, 3aIlyCKas KOTOPBIH MIpOK MOXET
BeIOMpaTh unciaa ot 1 go 100. O6a mrpoka 3amycKaroT CBOH
BOJIYKM, M TOT, Y KOrO BhIMajZeT OoJblilee 4YHCIO, OJKEH
YILUIATATh CBOEMY MApTHEPY HEKOTOpYyIo cymmy HeHer. Kax b
H3 UIPOKOB MOXET PacCyXAaTh CIEAYyIOmWHUM obpaszoM: «S mory
U BLIMTPATh, X IPOMIPATh, HO TaK KaK BHIMTPaTh S MOry OoJbiie,
4eM MPOHMrpaTh, TO Hrpa CKJIAJbIBa€TCA B MOIO MOJb3y». Pasy-
MeeTCs, Kaxabli W3 UTPOKOB MOXET paccyxnath M Tak: «Ecnu
s TPOUIpaio, TO mpourpaio 6onbine, yeM Bbiurpan Owl. Cre-
[IOBaTeJLHO, MIPa CKJIAALIBAETCS HE B MOIO mosb3y». Urpa,
0 KOTOPO# HAET peyb, KAK HETPYIHO BUIETH, YECTHASN, HO TPYAHO
CKa3aTh, YTO MMECHHO HENMPAaBHJIBHO B KAXAOM H3 NPHBEIECHHBIX
BBIILIE PACCYXICHHH.

Bnepsbie s BCTpeTHII 3TOT nmapalnokc B kaare Mopuca Kpaii-
ypka «Matemartudeckue passieuenus» [10, 2*] (c.133-134), rae
OH TpuBeAeH B (pOpME MCTOPHMH O ABYX Yy[aKax, B3JAyMaBIIHX
OLIEHHTb CTOMMOCTb CBOMX TaJICTYKOB. TOT, 4e#l rajicTyk Oka-
KCTCH JOPOXE, NOJDKEH OTHATh ero Apyromy. B Moeii xaure «A
Hy-Ka, goragaiica» (ri. «Ueit komenek Tome» —c. 139-140) [10,
3*] % W3NOXKWI MApaZioKC B BHIE HCTOPHMM O CIOpe IBYX
CTYIEHTOB, PEIUMBIINX BBLIACHUTH, Y€ KOIIEJeK Toiue. Xo-
poluxit aHanw3 mapagokca npHBeleH B cTaTbe Jlopenca Makru-
naspu [10, 7].

HenasHO nOSBHICS HOBBIM BapMaHT NAapaJoKca, XOTs MHE HE
MPHXOINIOCH EIIC BHIETh €r0 HM B OQHOM MEYaTHOM H3IaHHHU.
OO6buHO ero obnexaloT B ciedyromyio ¢opmy. Umetorcs nBa
HTPOKa M [IB€ WIKATYJIKH. B onHO# mKaTyIKe HAXOOUTCS HEKOTO-
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pas cyMMa [eHeT, B ApYroi —BaBoe 00Jbas cymma. Apbutp
BpYyYaeT UIPOKY OJHY M3 IIKATYJIOK H COOOIIAET, YTO TOT MOXET
OCTaBHTb IIKATYJIKYy Y ce6s miu o6MeHaTs ee Ha npyryro. Mrpok
paccyxmaer cieayrolmuM obpazoM: «B mixatynke, kxoTopyto
A TONYYWJI, HaxoauTcs x noyiapoB. Ecnm s obMeHsio ec Ha
JAPYTYIO MIKATYJIKY, TO (C paBHOH BEPOSTHOCTBIO) MOJIYYY 2X MIH
x/2 nonnapoB. CpenHsis cymMma (MaTeMaTHYECKOE OXHIaHME)
ZIeHeT, KOTOPYIO s TOJIy4y nocijie OOMeHa, COCTaBIISET MOJIOBHHY
oT 2x + x/2, unm 1,25x. Econ e 1 0CTaBIIIO MIKATYJIKY Yy cebs, To
MaTeMaTHYeCKOEe OXHIaHHE CYMMBI JIEHET COCTaBUT X OJUIAPOB.
CnenoBaTenbHO, OOMEH IIKATYJIOK MHE BBIFOJIEH». 3aKJIIOYeHHe
abcypaHO, HO rae oImMOKa B MOJOOHOM paccyXIeHHH?

3aMeuaTtenibHas KHAXKa Akuxupo Ho3aku «Tproku AHKO co
mnsnaMu» [10, 6], paccuMTaHHass HAa MaTeMAaTHYECKH OJApEH-
HBIX pebAT, IEJTMKOM OCHOBaHa Ha 3aJavaXx-TOJIOBOJIOMKaX O
IBETHBIX NUIANAaX, IJIsS PpeElIeHHs KOTophiXx Tpebyercs mpume-
HEHHME MeToja MaTeMaTHyeckoi uHayknuu. [lo Mepe Toro kak
Bbl NMPOJBUraeTeCh K KOHIy KHHTH, 33aJa4d BCE YCIIOXHSIOTCH,
¥ B 3aBepllicHHE NPUBOAMTCS 3aJaya O TPeX YYACTHMKAX HIPhbI
M NATH LUIANaX, C KOTOPOH MBI yXe yCrneJdH NO3HaKOMHTLCS
B 3TOH TJaBe.

MHoruse 4YuTaTEeM OTMETHIIH CXOICTBO B PACCYXXIECHHAX IO
MHAYKUMH B 3aJjaye O NUIANAX M B «NapaJoKCe O HEBEPHBIX
*eHax». BriepBele 3TOT mapamokc, HACKOJIBKO MHE H3BECTHO, ObL1
onyGiMKOBaH B HeOONBIIONH KHMXKE MO 3aHUMATENbHOW Ma-
Tematuke M. A. 'amoBa m Mapsuna Crepna «MaTeMaTuka
B 3aJavax H rosoBojiomkax» [10, 4] (c. 20-23). 51 He Mory
BIABaTbCS 3[eCh B nMoApoGHOCTH. JlocTaTOYHO MOJIHOE H3JIOXKe-
HHE €ro NMPHBENEHO B Moeci kuure «['0NOBOJIOMKHM U3 OpYTrHX
Mupos» [10, 5*] (3agaya 87), a moJIHBLIA aHAIM3 JaeTCA B OTYETE
«JIrymue MyXbs M IOpyrue HCTOpHH» coTpyaHnkoB Hayumo-
HCCIIe1OBATEIBCKOM naﬁcﬁlpa'ropnn ¢upmet UBM [Isunu [lonesa,
Hxo3edpa XannepHa u Mopama Moseca (1985), onybnukosan-
HOM B Tpylax 4YeTBepToii KOHpepeHIMH ACCOIMalMH BBIYMCITH-
TensHOH MateMatuku [10, 6*].
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OTpuuartenbHble Yyucna

+y

U wmoc auub 3aBUAA, KpHYAT HETOAHIbI:
«Boroce!»

Hx pagyer MHHyC, myraeT HX ILUTIOC.

Ton 3a6uB, yMeHbILAET CNOPTCMEH WM
CBO# cyer,

A BOT cyeT B Mara3uHe—yBbl! IIpH NO-
KyNKE pacTeT.

Wpsunr 3. Oanr. «Craska o 36e3-
0000pazuplx 64106 ACHHBIXY.

Korga peGeHOK YYHTCS TOBOpHTbL, Ha3BaHHS HECKOJILKHX
NEPBHIX MOJIOXHTEIBLHBIX LEIBIX YHCE 3aHUMAIOT B €70 ClIoBape
MOYTH CTOJIb X€ BaXXHOE MECTO, KaK CJIOBa «co0aKa», «KOIIKa»
H «ITHYKa». AHAJIOTHYHBIM ObLT ONBIT, MO-BHAMMOMY, H HAILUHX
nepBOOLITHRIX NMpeakoB. He MOIIEXHT COMHEHMIO, YTO 4YHCIA,
o603HayalolHe KOJMYECTBA NMPEAMETOB (TAaKHE YHCJIA MPHHATO
Ha3blBaTh HATYPAJIbHLIMH), OLUIM MEPBLIMH, KOTOPbIE OKA3aJIHCh
HACTOJILKO MOJIE3HBIMH, YTO MOJIYYHJIH «HUMeHa». B Harie Bpems
MaTEMATHKH TNPHUMEHSIOT CJIOBO «YHCJIO» K COTHSAM CTPaHHBIX
aGCTpakTHHIX «3Bepeil», BeCbMa AajIeKuX OT CYeTa MPEIMETOB.

IlepBrIM — HEOOJBIIMM — IATOM B PACIUIHPEHHH MOHSATHS YHC-
Ja SBWIOCh BBeIcHHE OPOOHBIX uHcen. XOTS MHOTOoe B OK-
pyXarolieM Hac MUpe (HampHMep, 3BE3bl, KOPOBHI, PEKH U T. I.)
OOBIMHO MOXHO MEPECYHTAaTh, He mpuOeras X ApoOsSM, CMBICIH
HOJIOBHHBI A0JI0Ka WM TPETH cTaAa u3 12 oBen nocturaercs 6e3
Tpyna. Ho cnenyrommii 1iar—BBeieHHe OTPHUATENILHBIX YH-
ceJI—0Ka3aJIC HACTOJBKO TPYIHBIM, 4TO MaTEMAaTHKH OKOHYa-
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TeJIbHO OCBOMJIMCH C OTPHLATEILHBIMH YHCJIAMH ToJIbko B XVII
croneTud. MHOrHe JIIOOM O CHX MOP OTHOCATCA K OTpHIA-
TEJAbHBIM YHCIAM C HEKOTOPHIM HEJOBEPHEM, KAK K 4eMY-TO
3araloyHOMYy, O 4YeM CBHIETENLCTBYET, HANPUMED, CJieXyFOLIHi
crumok (Y. X. OneH BCHOMHUHAET, YTO BBEIYYHJI €O B LIKOJILHBIE
ronbl):

Munyc Ha MHHYC AaOT HaM ILTIOC.
IToueMy Tak MPOUCXOMUT, CYIUTh HE OEpPYCh.

OTpHuuaTespHbie 4HCIa HE CIENYET CMEUIMBATH C BBIYHUTae-
MbIMH yuciamMH. Hu ms pebeHka, HH s HeoOpa3OBaHHOTO
CKOTOBOJIa HE COCTABHT Tpyda BbluecTb 6 xopoB u3 10, Ho
OPEACTaBUTh cebe «OTpHLATEIbHYI0O KOPOBY» €My Tak Xe
TPYOHO, Kak BOOOpa3uTh KOpOBY-ipuBMAeHHe. Bosee ToTO,
KOpoBa-ipHBUACHHE 00NajaeTr B TIJa3aXx CKOTOBOJA XOTSH
OBl KAaKOH-TO PEAJHLHOCTBIO, B TO BpEMsS Kak OTpHUIATEIbHas
KOpOBa MEHee peaibHa, YeM KOPOoBa, KOTopoil HeT. Eciin kopoBy
BBIYECTh U3 KOPOBHI, TO HE OCTAaHETCS HHYETO, a €CIH OTPHIA-
TEJILHYIO KOPOBY NMPHOABHTH K MOJIOKHUTENBHOH, TO MOCIEIHAS
HCYE3HET, WJIH AHHWTHJIMPYET, KaK YacTHIa NMpPH CTOJKHOBEHUH
c antuyactuneid. CmemHo! CoBceM kKak B CTApOM aHEKIoTe 00
OOHOM YeNoBeKe, KOTOpBIl ObL1 HACTOJBKO OTPHIATENLHOH
JUYHOCTBHIO, YTO KOT/a OH MPHXOMHJ] K KOMY-HHOYIb B T'OCTH,
MIPUCYTCTBYIOLIME O3WPAJIMCh H COpalluBain Apyr Apyra: «Kro
9TO yuIen?»

A BOT uTO AOyMmaid o0 OTpHIATENBHBIX YHUC.lu\ JIDEBHHUE
rpeku. OHH OYeHb JIFOOWIN T€OMETPHIO, U UM HPABUJIOCH MpeEl-
CTABJIATh MATEMATHYECKHE BEIIHYHHBI B BHIE KaKUX-HHOYIb
TeOMEeTpHYECKHX 00pa30B. «Ymuciaa» B HUX NOHHMAHHH ObLIH
HATYPAJIbHBIMH YHCJIaMH, HCHOJIb3YEMBIMH IS cueTa, a JpobH,
HJIA OTHOIICHHUS MOJIOKHUTENbHBIX LEJbIX 4HCes, TPEKH MoJe-
JIMPOBAJIH C IOMOMLIBIO KAMEIIIKOB HJIH YepTodyek Ha rpuderbHoi
nocke. IlpummuTuBHas anrebpa APEBHHX TPEKOB He 3HAJNA HH
HyJIS, HA OTPHUIATEIHHBIX BeJWUYMH. [lake emuHHIY IpEeBHHUE
IrpeKH HEOXOTHO MPH3HAJH YHCJIOM MOTOMY, YTO, Kak CKa3aHO
y ApHCTOTeNs, YHCIAa H3MEPSIOT MHOXECTBEHHOE, TOrAa Kak
eOUHULIA HU3MepSeT ¢AUHHYHOE, 8 HE MHOXXECTBEHHOE.

BaxHO cO3HaBaTh, YTO TaKO€ OTHOIIEHHE K YHUCJIaM BO
MHOTOM OBLIIO BOIIPOCOM A3BIKOBBIX MpeAnouTeHHil. I'pedeckue
MaTeMaTUukH 3HaJH, 4To (10—4)(8-2) pasHo (10 x 8) — (4 x 8) —
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Yrobipt NPHTOPMUIHTY, A,
AONXER ARTY FAAHHA

— (2 x10) + (2 x4). IpusHaTb Takoe pPaBEHCTBO O3HAYAET
HEesIBHO MPH3HATH TO, YTO BIOCJIEACTBMH CTAIH HAa3bIBATh Ipa-
BHJIOM 3HAKOB: MpPOH3BeAEHHE JIIOOBIX ABYX 4HCes C OQHHAKO-
BBHIMH 3HAKAMH TOJIOKUTENILHO, a MPOUW3BENEHHE JIFOOBIX IBYX
YHCENl C pa3MYHBIMH 3HakaMu oTpunaresbHo. TOYHO Tak ke
IpeBHHE TPEKH MPEANOYHTAIN HE Ha3bIBaTh BEJIHUYUHY—7 HHC-
noM. /[Ins HUX oHa OblL1a He Ooslee YeM CHMBOJIOM ISt OOO3Ha-
YeHHS TOIO, YTO MOJJIEKUT BBHIYHTAHHIO. BBl MOXE€Te BBIUECTH
2 sbnoka u3 10, Ho BHIMUTATE 10 A6JI0K U3 2 OPEBHUM TpEKaM
Ka3anock OeccMBIC/IEHHBIM 3aHATHeM. OHH 3HAIM, 4YTO ypaB-
HeHHIo 4x + 20 = 4 ynoBieTBOpSET 3HAUCHHE X paBHOE — 4, HO
OTKa3bIBAJNCh 3alHUCHIBATH TAKOE YypaBHEHHE, TaK KaK €ro
perieHue «He ObLTO 4Hciom». I1o TOi ke MpHUYMHE TPEKH He

MpU3HABAJIH —ﬁ «3aKOHHBIM» KBAaJAPATHBIM KODHEM H3 A.
TpyaHo yCTaHOBHUTH TOYHO, Korga HMEHHO B [IpeBHeM
BaBusioHe Hauanw pacCMaTpuBaTh OTPHIATE/IbHbIE BEJIUYHHEI,
HO BABUJIOHSAHE OOpAIAJMCE C OTPUHATENBHBIMM UYUCIAMH
HeCpaBHEHHO cBoOonHee, ueM apeBHHe rpekd. Kurailickue ma-
TEMATHKH €lle OO HOBOI 3pbl HAYYHJIHCH OBICTPO MPOM3BOIMTH
BBIYMCJICHHS C IIOMOLIBIO CUYETHBEIX 0aMOYKOBBIX MajlovyeK, Kpac-
HBIX JUTS TIOJIOXKHTEJIBHBIX YHCes (MEH) M YEpHBIX IJI OTpHIA-
TenbHBIX Yucel (¢y). [lo3aHee Te ke BeTa HCIOJL30BAIUCEH IPH
3amUCH MOJIOXKHUTENbHBIX M OTPULATENILHBIX 4duceda. B 3Hame-
HHTOM MATEMAaTHYESCKOM TpakTaTe XaHbCKOro mepuona (IpH-
MepHO oT 200 r. mo H.3. g0 200 r. H.3.) «/IeBATH I'J1aB O MaTe-
MaTHY€CKOM HCKYCCTBE» OOBSACHAETCS, KaK MPOHU3BOAUTHL BBIYHMC-
JIeHHs ¢ MOMOLIbI0 06aMOyKOBEIX majouek. Cuuraercs, 4To
HMEHHO B 3TOM TpakTaTe OTPHIATE/IbHBIE YHCJIA BIEPBBIE IO-
ABHJINCH B TACBMEHHOM BHAe. OqHAKO B TPAaKTaTe HE YIIOMHHA-
JIMCh OTpHIATE/IbHble KOPDHH M IPABHJIO 3HAKOB.
CucremaTH4€CKOE UCIIOJIb30BAaHUE B ayiredpe Hyss ¥ OTpULA-
TEJbLHBIX YHMcesa Hadyanoch Jjuub B VII Beke, korna mHaMicKue
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MaTeMaTHKH CTajJd TNPHMEHATh OTPHUATE/IbHbIE BEJIMYMHBI B
3agavax Ha kpemuT M aeGeT. OHH He TOJBKO TMEPBBIMH TIPH-
MEHWIM HYJb M TPENJIOKHIM [UII HEro COBpEMeHHoe o00603-
HavyeHHe, HO M 3aMHCHLIBAJIM OTpHNUATENIbHBIE 4YHCJIA, CTaBsA Haxg
HHUMH TOYKY MM Kpyxouexk. MHamiiusl copMyIHpoBaIn Takxke
B SIBHOM BHJE NPABHJIO 3HAKOB, HM OBLIO H3BECTHO TakKXe, 4TO
y KaXIOTO MOJOXHUTEILHOIO YMCJIa CyILECTBYIOT JBa KBagpar-
HBIX KOPHS—OJHWH MOJIOXHUTEbHbIN, APYTOH OTPHUUATENIbHBIM.

BoJILIUMHCTBO €BPONEHCKUX MaTeMaTHKOB 3MOXH Bo3pox-
JIEeHHUs, CJIeAys IPeYecKoi TpaaHuuMH, C TOXO3PEHHEM OTHOCHIIUCH
K OTpHIATeNbHBIM BeauuHHaM. M1 B 3TOM ciydae Henb3s HE
HallOMHHUTBb, YTO PeYb B OCHOBHOM HIET O SA3BIKOBHIX MpPEANOY-
TEHHUAX, a HE O HENOHMMAaHUH. AJre6paucTsl 3n0xu Bo3poxne-
HHUS BEJIMKOJIEMHO YMeNH o0paliaThCs C OTPHUATENLHBIMH KOp-
HSAMH, HO Ha3bIBaJIM TakHe KOPHH «(uKTHBHBIMH». OHH mpeBocC-
XOOHO YMEJIM TaKkXe pellaTh YpPaBHEHHS B OTPHUATENIbHBIX
YHCNIaX, OOHAKO H30erajgM TNPHUMEHATH CJIOBO «YHMCIO» K Be-
JIMYHHAM MEHbIIE HYJIS.

B XVII cTojieTHH HAalIOCh HECKOJIBKO OTBaXXHBIX MaTeMa-
THKOB, KOTOPBIM XBaTHJIO PELIMMOCTH H3MEHUTH CJIOBOYNIOTpeO-
JICHHE TaK, 4YTOOBI OTpHUATENbHBIE YHC/Ia TPHOOpESH CTaTyc
BIIOJTHE «3aKOHHBIX», «HOOPOMOPAIOYHBIX» YUCEN, HO UX YCHJIHS
HATaJKUBAJMCh HAa YMOPHOE COMPOTHBJIEHHE CO CTOPOHBI Jaxe
3HAMEHHUTHIX MaTeMaTHKOB. JlekapT oT3bIBajicsa 00 OTpHUATENb-
HBIX KOpDHSX KaK O «JI0XHBIX», a Ilackans cumran aGCcypaHbIM
Ha3blBaTh YHCJIOM HeuTo MeHbluee Hyns. Ilpusrens Ilackans
AHTyaH ApHO AOKa3blBaj aGCypaHOCTh OTPHUATENIbHBIX 3Haye-
HUif creayroumM obpa3zom. IlpaBuiio 3HakoB TpeOyeT, 4TOOBI
BHITIOJIHANOCH paBeHCTBO — 1/1 = 1/—1. Ecnmd moaxomuts k
HEMY KaK K paBEeHCTBY ABYX OTHOILIEHH#, TO IPHIETCA MPH3HATD,
4YTO MeHbIllee 4YHUCJIO OTHOCHTCA K OOJbIIIEMY TaK Xe, Kak
GoJiblliee YHCIO OTHOCHTCH K MEHbIIEMY. DTOT Kaxyluics
napagokc, kak ormeuaeT Moppuc Kinaiin B knure «Matema-
THYECKAash MBICIb C OPEBHOCTH OO0 HAIErO0 BPEMEHH», IIMPOKO
oOcyxaancs MaTeMaTHKaMH 3m0XH Bospoxnpenwns. JleiGHun
TIpU3HaBaJl TPYAHOCTH, CBS3aHHbLIE C pEIIEHHEM 3TOro mapa-
IOKCa, HO OTCTaMBajl OTpHUATEJbHBIE YHCJA KakK IOJIe3Hble
CHMBOJIbI, IO3BOJISAIOLINE MPABUILHO MPOU3BOAUTD BHIYMCIICHHS.

HekoTtoprie Beaymue martematukd XVII m XVIII Bekos
(vazoBy ymmb 1ByX —JIkoHa Bammmca m Jleonapma Diinepa)
NPH3HABAJH OTPHNUATENIbHbIE YHC/IA, HO CYUTAJIN HX BEIMYNHAMH,
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KoTophle Goibine OeckoHeuHocTH. Ilouemy? [lotomMy dTO
a/0 = oo. CnexoBaTeNbHO, €CJIH Pa3AeNMTh a Ha YHCIIO MEHBIIE
HyJig, HampuMep Ha — 100, To pa3Be He HOJDKHO IMOJYyYHUTHCS
OTPHIATENILHOE YaCTHOE, KOTOpoe Gosibiie GeCKOHEMHOCTH?

CuMBOJIBI, 00O3HAYAIOIIHE CJIOXKEHHE W BHIYMTAHHE, B IMOXY
Bo3poxaeHus npeTepresid 3HaynTeIbHble H3MEHEHUS. 3HaKOMble
HblHE 3HAKHU IUIIOC H MHHYC BIepBbie MOSIBWIMCHE B I'epMaHuHU
B XV Beke kaKk MapKHPOBOYHbIE 3HAKH Ha Ipy3ax, XpaHHMBIX Ha
cragax, Ouu ykaspiBan, Oonbmne (+) uid MeHbime (—)
CTAaHIAPTHOTO Beca pealbHbI rpy3. B Havane XVI Bexa He-
MELKHE U FOJINaHACKAE anreOpaucThl CTaJd UCIOJb30BaTh ILTIOC
U MHHYC JUIsi 00O3HAYEeHHUs ONepandil CIOXEHHS M BHIYMTAHHS,
1 3Ta IpakTHKa ObICTPO pacnpocTpaHuiIack Ha AHriuio. Pobept
Pexopn, Bpauy kopons nyapaa VI um koponesei Mapuy,
B y4yeOHHMKe apu(MeTHKH, BBbINyIIEHHOM B 1541 r., BrnepBble
B AHIVIMH MCTIOJIb30BAJI 3HAKH IUIIOC H MHHYC, XOTS M He [Jis
obo3HaueHus onepanuit. «Cus ¢urypa + o3HadaeT, 4TO B3ATO
CIIHIIKOM MHOIO, a CHs 4Yepra —, mpocras, 6e3 mnonepeyHoi
JIMHWH, O3HAYaeT, YTO B3ATO CIIMIIKOM MAJIO»,—OOBiACHI Pe-
kopa. B Oonee mosmHe#t kxHure Pekopn Bmepsble B AHIIHHM
KCIIONb30BaJl COBPEMEHHBIH 3HAK paBeHcTBa: «JI Oymy vacTto
HCITOJIb30BATH B 3TOM TpY[Ie IBE MapaJulelbHEIE. .. =, HOO HeT
IBYyX Belled, KoTopble ObIH OBl OOJice paBHED).

B XVIII croneTun npuMeHeHHe B anredpe OTPHIATENBHBIX
YHceN, HASHTHGUIMPYEMEIX 110 3HAKy MHHYC, PaclpOCTPAaHHIIOCH
no BceMy MHpPY. TeM He MeHee OOJIBIIMHCTBO MaTE€MAaTHKOB
MCHBITBIBAJIM HEKOTOpOE OecnokoicTBo. B cBOMX TpakTaTax oHH
NMyCKaNuchr B [UIMHHbIE OOOCHOBAaHMS IIpaBHJA 3HAKOB, a
HEKOTOPbIi€ ABTOPHI NMPEANOYHTANIM HCIOJIb30BATH I'POMO3JIKHE
npeoOpa3oBaHus, JUINL Obl H30eXaTb YMHOXEHHS [BYX OTPH-
HaTeJibHbIX unces. Bor oTpbiBok M3 «PaccyxaeHHss o0 HCIOJIb-
30BaHMH 3HaKa MHHYC B amreGpe» (1758 r.) Oapona Pps3Hcuca
Masepeca, OpUTaHCKOTO aJgBOKaTa, CIYXHMBILUErO aTTOPHEH-Te-
HepasioM B Kaebeke:

«OT1aenbHas BeMYMHA HUKOTAA HE MOXeT... pacCMaTpHUBAThCH
HH Kak yTBEpIWTeJbHas, HM Kak OTpHIATeNbHas; MO0 eciu
mobast oT/IeIbHAS BEJIMYUHA, XOTA OBl b, 0OTMEUeHa THO0 3HAKOM
+, 100 3HAaKOM —, 6E30THOCUTEJILHO K JIpYroi BEJIHUUHE, XOTH
6Bl a, Kk KOTOpOIf ee HaJUIEXHUT NMPHUOABUTH WIH U3 KOTOPOH ee
Ha/UIEXHT BBIYECTb, TO 3HAK €€ HE HMMEEeT HU CMBbICIA, HH
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onpejeieHHoOro 3Hauenus. Hanpumep, ecnu ckazaTbh, YTO KBaj-
paT 4yMcia — S ... paBeH + 25, TO TakOe yTBEPXKICHHE NOJIKHO
ub0 O3HayaTh, YTO HATHIO NATH PAaBHO 25 GE30THOCHTEILHO
K 3HaKaM, JM60 ObITh NoNHON GecCMBICTHULIEH W MAJIOBPa3yMH-
TEJAbHBIM XXKaprOHOMY.

OTOT OTPHIBOK HUTHPYET B CBOei kKuure «I"pyna mapagoxcos»
Asrycrt [le Mopraun. Masepec, coo6waer nam [le Mopran, 6511
HACTOJIBKO YeCTHBIM aJJBOKATOM, YTO AJIS HETO OBLIIO HEBBLIHOCH-
MO BBIUTPATh EJI0, €CJIH OH CYHTAJ CBOErO KJIHEHTa BUHOBHBIM.
B pesynbrate, mumer [de Moprad, Ma3sepec NocTeneHHO mepe-
CTajl 3aHUMAThCS aJIBOKATCKON MPaKTHUKOM.

Heckonbkumu crpanuiiamMm panblie e Mopral npeanpHHH-
MaeT JOBOJIbHO A3BHTEJbHbIE Hamaaku Ha «OCHOBBHI aiareGpb»
Yunsama ®penna, GbIBILIETO CBAILICHHAKA, KOTOPHIA K TOMY Xe
okasasics ero tecteM. (IllymHoe narnanne ®penna u3 Kembpun-
’Ka 3a YHHTApHaHCKHE B3TJIAObl MPUOOpENIO IIMPOKYIO HM3BECT-
HOCTh. B 3amuty ero aktuBHO BelcTynmmwid CoMmroanp Teitiop
Kombpumk n Ixo3ed Ipuctan.) [iByxToMublit TpaktaT Openna
OBbLI, TO-BHAMMOMY, CaMbIM TPETEHHHO3HBIM H3 KOTJa-JIu6o
HAMMCAHHBIX YUeOHHKOM anreOpbl, B KOTOPOM aBTOP BbICKa3all
MO0 OTHOIIEHHIO K HYJIO U OTPHLATEJbHbIM YHCJIaM TaKoe e
HEMpHsA3HEHHOEe OTHOIEeHHe, Kakoe OH caM BcTpeTusa B KeMG6-
pHUIKe.

Jle MopraHs noJIHOCThIO NepeneyaTbiBaeT OCTPOYMHYIO Mapo-
muro dpenna Ha Pabne, B koTopoil IlaHTarproanb 4uTaer HH
C 4eM He coo0pa3Hylo JIeKUHIO O Oecrmosie3HoCTH Hyjas. B
HECKOJIbKO XaJIoOHOM mpHMevaHuu cynpyra e MopraHa mosc-
HseT: «SIcHOCTP M TIpsAMOTa, MpHCyllas CKJIaay yma [Moero
GATIOIIKK ], SBHJIHCh TPHYHHOH TOH MaTeMaTHYECKOH epecH,
B KOTOPYIO OH BNaJI: OTKa3a OT ynoTpe6JeHHs oTpUUaTesbHbIX
BEJIMYUH B anreOpamyeckux omepauusx. BrosiHe BeposiTHO, 4TO
9TEM OH JummI cebs paboyero HHCTpYMEHTa, NpHUMEHEHHe
KOTOPOTO MO3BOJIUIO Obl eMy NOCTHYb elle OOJBLIMX YCIEXOB
B BBICIIHX 00JIacTSAX 3HAHHUSA».

Kak MoOXHO 3aHHMAaTbCs anreOpoil, He HCIOJIb3ys OTpH-
natenbHbix uHcen? Ilpexme Bcero HeoOXOAMMO HCKIIIOYMTH M3
pPaccCMOTpEHHUsl BCe YPaBHEHUs, MPUBOASALLIHNE K OTPHUATEILHOMY
YHCY peatbHBIX OOBEKTOB HMJIM TPUIUCHIBAIOIIME PEabHBIM
o0bexTaM oOTpHLAaTeJbHble 3HayeHHs. Jlaxe eciM ypaBHEHHe
TNPUBOAUT K TMPAaBHILHOMY MOJIOXKUTEIHLHOMY PpEIIeHHIO, 3allH-
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CBIBATH €r0 CJIeOyeT TaK, YTOOBI H30eXaTh OTPHIATEIHLHOTO
3Ha4yeHHs HeusBecTHoro. Hampumep, korma aBadiaTHACBATH-
JIETHAS MaThb Oydem BIBOE CTaplle CBOCH IIeCTHAANATHIETHER
nouepn? 3amucaB 3a1ady B BHAE ypaBHeHns 29 + x = 2(16 + x),
MBI, K CBOEMY YIUBJIEHHIO, NMOJIy4yaeM X = — 3. DTOT pe3yJIbTaT
NPHBOOMT K MOPaBHJILHOMY OTBETY: MaTh Oblia BIBOE CTapile
JoYepH, KOrda MaTepH MCHOJHHIOCH 26 jeT, a nodyepu 13 er.
Anrebpauct XVIII Beka, He mnpHeMiOWIHH OTpHUATEIbHBIX
quces, 4ToObl u3bexaTh uuciaa — 3, 3amucaj Obl ypaBHEHHE
B Buge 29 —x =2(16 — x). [Ipu Takoi 3amucCH X NPUHHMAET
BIOJIHE TIpHEMJIEMOe 3HAueHHe 3, KOTOpOe, pa3yMeeTcs, IpH-
BOOMT K TOMY € OTBETY.

B nmponurkie Beka, Kak, BIPOYEM, U HBIHE, Y TeX, KTO TOJBKO
HaYMHAET M3yYaTh aiareOpy, IJIAaBHBIM MPENsTCTBHEM Ha MYTH
K NPUHATHIO OTPHULATENBHBIX YHCEN SABJISETCS HEBO3MOXHOCTH
«YBHIETHY», KaKk CTAaHOBHUTCS MOJIOKHUTEIbLHBIM TPOU3BEICHHE
IBYX OTpuIaTelabHBIX uHncesl. C mpousBedeHHEM [BYX MOJIO-
XHTEJBHBIX 4YMCeJl AHAJIOTHYHOH TPYIHOCTH HE BO3HHMKAET.
IIpoussenenne MOJOXKUTENBLHOTO 4YHCJIA H OTPHUIATEIHHOTO
YHCNIa o0peTraeT HEKOTOPYIO 3aragO4HOCTh, HO MOHATb, YTO
TaKkoe BO3MOXHO, BCE X¢ HETpPYIHO, ecld BBl yBepyeTe B
abCTPaKkTHYIO peajbHOCTh, HampuMep, OTPHLATEIBHOTO amesb-
cuHa. Ho 4To, ckakuTe Ha MHIIOCTh, O3HayaeT MPOH3BEICHHE
IBYX OTpHIATE/bHBIX amelbcHHOB HAa — 3?7 B mauane y Bac
HMEIOTCS [Ba OTPHIATEIBHBIX amNelIbCHHA, KaXblii U3 KOTOPHIX
MeHbIIIe, YeM HHUYETO, a 3aTEM BHI elle HOJDKHBI MPOAENaTh HaX
HAMH HEYTO OTpHIaTeNbHOe. OTKyHa GepyTcs IIEeCTh HACTOSALINX
anenbcHHOB B oTBere? OHHM kak OBl BO3HHMKAIOT B Ba3e, Kak
B ¢okyce.

INonbiTKa OOBSCHUTH HAYMHAIOIINM C MOMOIIBIO XOXIEHHS
mo 4HCJIOBOM ocd (puc. 70), kKak mpaBUIO, HE YBOJMUT Hac
ocobenno masneko. IToMOXHUTENbHBIC IeJble YHCIa HETPYIHO
OTOXIECTBUTh C COOTBETCTBYIOLIMM KOJIHYECTBOM €QUHHYHBIX
HIATOB BIPaBO OT HYJIS, OTPHIATENBHBIC —C COOTBETCTBYIOLIHM
KOJIMYECTBOM EOUHHMYHBIX IIarOB BJeBO OT HyNd. CloxeHue
COOTBETCTBYET MPOIBHXKECHHIO BMPABO, BHIYHUTAHHUE — IBHKECHHUIO
BJIeBO. UTOOB YMHOXHTH 2 Ha 3, MBI [ej1aeM 2 eJHHUYHBIX LIara
BIIPAaBO H, MOBTOPSA 3TO TPHXKIbI, IPHXOOHM K OTMeTKe + 6.
Y1o6bl YMHOXHTL — 2 Ha 3, MBI JenaeM 2 eQUHHYHELIX Iara
BJIEBO H, MOBTOPAS 3TO TPHXIBI, NPUXOAHM K oTMeTke — 6. Ho
4YTO MOXHO CKa3aTh O YHCJie — 2, YMHOXeHHOM Ha — 3?7 Kakas
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Hyp

Puc. 70

YucaoBast OCh JUIS LEJbIX YHCEN.

CBEpXeCTECTBEHHAs CHIa BAPYT MEPEeHOCHT HAC, OTIPABUBIUUXCH
OBbLTO BJIEBO OT HYyJs, HA OTMETKY + 6 crpaBa OT HYJisA?

Jlerko MOHATH, YTO IBUTAN0 MAaTEMATHKAMH MPOLUIBIX Be-
KOB, KOT/Ia OHH YNOPHO OTKAa3bIBaJIKCh OT BBENEHHS OTpHU-
HATEJIbHBIX YHCEJ, CYATAS 3TO MOHATHE aOCYypOHBIM. Y MHOXEHUE
OTPUUATEIBHBIX YHCET OBLIO MOHATO JIHILL C MOSBJIEHHEM TAKHX
abCTpakTHBIX CTPYKTYp, KaK I'PYMIbI, KOJbHA M MOJSA, CTPOroe
onpenesieHHe KOTOPBhIX ObLIO NaHO JIMIIb B HAIIEM CTOJIETHM.
OO0BACHATH MOAPOOHO, YTO TaKOe TpyMNa, KOJBHO HIH MOJie,
31ech ObLIO ObI HEYMECTHO, H 51 OTPAHMYYCh JIMILIb CJIETYFOLLIMM
3aMmeyaHHeM. Korna MateMaTHky OOHapy>XUIIH, YTO XKeJIaTeTbHO
paCIIHPHTH MOHATHE YHCIA TaK, YTOObI OHO BKJIHOYAJNO B ceds
HYJIb ¥ OTpHLATENbHbIE YHUCJA, OHH IOCTAapaJIUCh MO BO3MOX-
HOCTH COXPAaHHUTh CBOMCTBa OOBIYHBIX HATypaJbHBIX YHCEN:
HOBbIE 4YHCJIA [OJDKHBI (IO BO3MOXHOCTH) BeCTH ceOs, Kak
crapsle.

OpHoii u3 PyHIaMEHTAJNBHBIX aKCHOM CTapoW apu(pMETHKH
ObLT MUCTPUOYTUBHBIN, WJIH paclpelNeTHTeNbHbIH, 3aKOH, Co-
rnacHo kotopomy a(b+c¢)=ab+ac (Hanpumep, 2(3 +4)=
=(2 x3)+ (2 x 4)). IIpu 3amene 2 U 3 OTPHUIATEIbHBIMH YHC-
JIAMH PaBEHCTBO COXPAHHTCS B TOM H TOJIBKO TOM CJly4ae, ecJii
MBI IIPUMEM HOBOE MPABUJIO, MO KOTOPOMY NMPOHM3BEIEHHE NBYX
OTPHIATEIBHBIX YHCEN MOJIOXUTeabHO. Eciu OblI mpou3BeIeHHe
JIBYX OTPHUATENbHBIX HUCEJ ObLIO OTPHHATENBHO, TO MBI MO-
nyyunu Obl «paBeHCTBO» — 2 = — 14, T.e. nmpuuutd ObI K mpo-
THBOpeunto. Ha s3bike cOBpeMeHHO# anreOpsl MOXHO CKa3aTb,
4TO IeJIble YUCJIa OOpa3yroT KOJBIO, 3aMKHYTOE€ OTHOCHTEJIBHO
CJIOXEHHUS, BBIYUTAHUS U YMHOXEHHS. DTO O3HAYAET, YTO CyMMa,
Pa3HOCTb WJIH IPOM3BEICHUE HEJIbIX YHCceI JH000ro 3Haka BCeraa
eCcTh Iejioe 4ucino. Bce crapble mpaBuiia apupMETHKH MOJIO-
KHUTEJIbHBIX YHCEJI OCTAIOTCA B CHJIE, H MBI HUKOTJJa HE BCTPETHM
npoTtuBopeyne. (UTo xke kacaeTcs IeJIeHUS, TO OHO BO3MOXHO He
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BCErJa, Tak KaK B pe3y/jbTaTe OEJCHUS OBYX LEJBIX YHCET MOXET
MOJIYYHTECS ApOOb, a IPOOH He ABJISIOTCS 3JIEMEHTAaMH KOJIbLA.)
CrenoBaTebHO, HEBEPHO YTBEpXAaTh, OyaTO MaTeMAaTHKH
MOTYT «JOKa3aTb», YTO MPOM3BEICHHE IBYX OTPHIATEIbHBIX
YHCEJT €CTh YHCIIO TIOJIOKHUTEIbHOE. Peyb HAET He O JOKa3aTeNIbCTBe,
a o BBIOOpe MpaBmJI, MO3BOJIAIOLIUX OTPHUIATEIBLHBIM YHCIAM
yOOBJIETBOPSATH TEM K€ CTapbIM NMpaBUIaM, KOTOPBIM YIOBJIET-
BOPSIOT HaTypaJibHble YUCNa. ECIIH KOJIbLIO LesIbIX YHCEN pacIlu-
PHMTb, BKJIIOYHB B HEro APOOM, TO MOJIyYHTCS IOJe, 3aMKHYTOE
yXe OTHOCHTEJHHO BCeX 4eThIpeX apH(PMETHYECKHX OMepaiuii.

XoTH «I0Ka3aTesbCTBay TOro, YTo —2 X —3 = 6, He cylecT-
BYET, JIETKO MPENCTaBUTh ce0e, KaKUM 00pa3oM MpaBHIIO 3HAKOB
MOXET OBITh NMPUMEHHUMO K peajibHbIM cutyauusMm. OHO npH-
MEHHMO BO BCEX CJy4asX, KOTJa pedyb HAET O YUCJIaX Ha IIKaje
C OABYMS OPOTHBOIMOJIOXHBIMH HaIllpaBJCHHSMH HJIH OpHEHTa-
UMSAMH: Ha BOCTOK W Ha 3amaj, BBEpX M BHHM3 (KaK Ha IIKase
TepMOMeTpa), Blieped U Ha3al Mo BpeMeHH (WIH MO H MPOTHB
4acOBO# CTPEJIKH Ha Yacax), MPHObLIN U YOBITKH U COTHH APYTHX.
HiMeHHO M3-3a TakuX MPHJIOKEHHH «YHCJIa CO 3HAKAMH» MHOIOa
Ha3bIBAIOT HAMpPAaBJCHHBIMH YHUCJIAMH.

Bo Bcex Takux ciyyasx, MpUMeHsSs MPaBWIO 3HAKOB, MBbI
IOJDKHBl BCETAA OTJIHYATh BEJIHYHHBI OT NPOU3BOAMMBIX HAI
HHMH omnepanui. JTO pa3jnyde OoCOOEHHO HeoOXOAHMMO, Koraa
MBI pacCCMaTpPHBAaEM YMHOXXEHHE BEJIMYHHBI CO 3HAKOM Ha OTpH-
nateigpHoe 4Hucio. HeTpyaHo mNOHATH, YTO O3HaYaeT «B3ATh
MOJIOKUTEIbHYIO HJIM OTPHIATENIbHYIO BEJIMYHHY A pa3», HO 4YTO
O3HayaeT «B3ATb 3Ty BEJWYHHY—n pa3»? Ilpoiwe Bcero mpen-
CTaBUTH cebe 3TY TAaMHCTBEHHYIO OMeEpalHio, pa3OMB ee Ha [Be
YacTH:

1) n-xpaTHOe MOBTOpPEHHE BEJTHYUHBI;

2) 3aMeHa MOJIyYeHHOM BEJIMYMHBI BEJIHYUHOI, oOpaTHOM el
OTHOCHTEJIbHO HyJIS (T.e. U3MEHEHHE 3HAKa).

Ha yucnoBoif mpsiMoOif BTOpOi IIar o3HayaeT NOCTPOEHHE
3epKajbHO CHMMETPHUYHOH TOYKH OTHOCHTENBHO HYJIEBOH OT-
MeTkH. [IpenctaBum cebe, 4TO B TOYKE C OTMETKOM — 2 HAXOIHT-
cs XYK. YMHOXEHHE ero KOOPOWUHATHI HA 3 He COCTaBJIseT
HHKAaKOTr'O TPy[a: Mbl HPOCTO OTKJIAbIBAEM TPHXKIBI PACCTOSIHUE
OT HYJS 0O OTMETKH — 2 BJIEBO M MEPEHOCHM XyKa B TOYKY
c otMeTkoil — 6. Ho ecnu xkyk HaXoOMTCS B TOYKE C OTMETKOIA
2 ¥ MBI XOTHM YMHOXHTbH €r0 KOOpOUHATY Ha — 3, TO mpexne
BCErO HAM HEOOXOAMMO TPHXIbl OTJIOXHTH OTPE30K JUIMHOM
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B 2 €OUHHIIBI BIPABO, MEPEMECTUTH XKYKa B TOUKY C OTMETKO# 6,
a 3aTeM — B 3epKaJIbHO CHMMETPHYHYIO TOUKY. B pe3yiabTare Hamm
XKYK OKaXeTCsi B TOYKE C OTMETKOH — 6. Ecim XyK HaxoauTcs
«Ha MCXONHOHM NO3UIUH», B TOYKE C OTMETKOH — 2, TO yMHO-
JEeHHe Ha — 3 CBOOWTCA K AaHAJOTHYHOM MOCJIENOBATENbHOCTH
onepanui: TPOEKPAaTHOMY OTKJIaAbIBaHUIO OTpe3ka — 2 BJIEBO (B
pe3yJibTaTe 4Yero XyK OKa3bIBAE€TCS B TOYKE C OTMETKOH — 6)
U IOCIEAYIOUIEMY OTpPaXeHHIO (KOTOpO€ MEPEeBOAMT XYyKa B
TOYKY C OTMETKOH 6).

Ha v4ucnoBoil mpsMoOH Halll pelENT BBIMJISAMT Kak HEKOe
BoJilieOHOE 3akKJIMHAHHE, HO KOrJa MBI NPHUMEHSEM €ro Ko
MHOTHM JpPYTUM CHTyalldsM, OH OOpeTaeT BIIOJIHE 3€MHbIE
yepTbl. HanpuMep, NpeAnosiokuM, 4TO HEKHH YeNOBEK NpPOHT-
pbIBa€T €XeOHEBHO B Kapthl mo 10 pmonnapos. VYciaoBuUMCs
cyuTaTh Oyaylee MOJOXHUTEIBHBIM, a IPOIUIOE OTPHUIATENb-
HpIM. Yepe3 Tpm [OHA Hamr Wrpok mnorepser 30 mosniapos
3 x (—10) = —30. Tpu mHs Ha3ax y Hero 6bu10 Ha 30 moanapoB
6osblne, 4eM cerogHs. AHAJOTHYHbIE CUTyallUH BO3HHKAIOT Ha
M1000# OpHEHTHPOBAHHOW, WJIM HampaBJeHHOHM, ILukane. Ecim
ypOBeHb BOJIbI B 6ake MOHMKAETCS CO CKAPOCTHIO 3 CM B MHHYTY,
TO 3 MHHYTHI Ha3az YpoBeHb ObLI Ha (— 3) X (— 2) = 6 cM Bblllle,
4yeM Tenepb. EcCaM Xyk IOJI3€T Ha 3amaj IO YHCJIOBOH OCH CO
CKOPOCTBIO 3 CM B CEKyHIy, TO 2 CEKyHABl Ha3aja OH OblL1 Ha
(—3)x(—2)=6cM K BOCTOKY OT TOIO MeCTa, I'ie HAaXOIUTCA
ceityac.

Hau6onee U3BECTHBIM CBORCTBOM OOBEKTOB, KOTOPOE MOXET
OBITH M3MEPEHO B OTPHIATENBbHBIX YHCHAX, siBsAeTCcs Bec. Ecam
HACHIIAaTb BaM B KapMaHbl OJHOTPAMMOBBIX T'HPEK, TO BbI
CTaHeTe TsDKEJIEE, a €CJIM PUCTETHYTh K BaM BO3IyILIHbIE IIAPUKH
C IOABEMHOM CHJION B |1 IpaMM, To BBl cTaHeTe jerye. OTnycrure
3 mapel IapoB, W Ball Bec Bo3pacTeT Ha (—2)x(—3)=6
IrpaMMOB.

«IIpencraBbre cebe ropon,—nuier Poi [Iprobum (B HoMepe
xypHana “The Mathematical Teacher” («YuunTenb MaTeMaTHKH)
3a gekabps 1971 r.),—B KOTOpBIH BXOOAT U U3 KOTOPOTO
BBIXOIAT XOpOIIMEe M IUIOXHE JIogu. SICHO, YTO Xopolmi
YenoBeK—3TO Tnmoc (+), a mnnoxoil—mumnyc (—). SAcno
Takxe, 4TO BOWTH B Topoa—3To IIOC (+), a BHIATH u3
ropoga—muHyc (—). He MeHee sACHO M TO, 4YTO IIOSBJICHHE
B TOPOJE €Ille OJHOTO XOPOIIEro YeloBeka—3To Ioc (+),
4 yXO4 M3 TOpoJa XOpOUIEro YeJoBeka—3TO MHHYC (—),
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pisllo Kak TOSABIEHHE B TOPOJE €lle OJHOTO TUJIOXOTO 4eNo-
BEeKd —3TO MHHYC (— ), @ YXO/ U3 rOpoAa MJIOXOrO YeJIoBeKa —3TO
mmnoc (+)». Ecnu w3 ropoma oTObIBalOT TpH Mapbl IUIOXUX
mojaed, To ropol BeiurpbiBaer (—2) X (— 3) = 6 oukos. Cka-
3aHHOE MOXHO TIPOMOJEIHPOBATH C NOMOMIBIO (HIIeK ABYX
[BETOB, HAYEPTHUB Ha JIHCTe OyMarw rpaHully ropoja.

Jlns oOydyeHus neTell omepansM Hal KOJBIIOM IEJIbIX YUCell
Oblm npednoxeHbl W apyrue Momenn. OgHa W3 HHUX TpUHAL-
JIOKAT MHE, HO OHAa HACTOJBKO HpPOCTa, YTO €€ 3aBeIOMO
npeqnaranyd U go MeHs. OHa mpeacTaBiisieT coboll lepeBIHHYIO
JOCKY TOJIIIMHONW TPUMEPHO B OIMH CAHTHMETP, B KOTOpPOH
«KBaJIpaTHO-THE3JOBBIMY» CIIOCOOOM mipocBepJieHo 10 oTBepcTHii.
B xaxnoe orBepcTue BcTaBsieHa npobka nnuHoi B 1 cM. [Ipobxka
MOXET HaXOAWTBHCS B TPEX MOJOXEHHSAX: BPOBEHb C MOBEpPX-
HOCTbEO nocku (0), BBICTYNATh Ha MOJCAHTAMETPA HaJ TOBEpX-
HOCTBIO HOCKH (+ 1) ¥ OBITH «YTOIJIEHHOH» Ha TOJICAHTHMETpa
B gocky (— 1). Eciu Bce mpoOxu BcTaBiieHBl BPOBEHb C BepXHei
TOBEPXHOCTBIO OCKH, TO Jocka HaxoauTcs B coctossHuM 0. Ecim
HaJ OocKoit Topuat k mpo6GoK, TO AOCKA HAXOJUTCS B COCTOSTHUH
k; eciu k mpobGok yTomseHsl B JOCKE, TO OHA HAXOOMUTCS
B coctosiHun — k (puc. 71).

YrtoObl IpUOABUTDL 7 K COCTOSIHMIO JOCKH, HYXHO TOIHSATH
Ha TOJICAHTUMETpa 1 NpoOOK, MpHYeM HauYWHATH HANo C yTo-
IUIEHHBIX TPOoOOK (eCJIH TaKOBble HMMEIOTCS) H JIMILL 3aTeM
fiepeXouTh K npoOKaM, BCTAaBJICHHbLIM B OTBEPCTHS BPOBEHb
C TMOBEPXHOCTBIO JTOCKH.
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Puc. 71

Jlocka ¢ OTBEPCTHSAMM [UIS LMJIMHJPHYECKHMX NpoOOK, TO3BOJIAIOLIAS
(buxkcupoBaTh 3HAKH.
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YT0o6B YMHOXHTH HA N COCTOSIHHE OOCKH, HYXHO N-KpaTHO
yBeq4uTh coctosHue. Ecim coctosHme paBHo 0, TO nenmath
HUYero He HyXHO. Ecim w3 mocku BeICTymaroT k mpobok, To
HYXHO TOAHSATH HaJx JOCKOH eme n— | rpymm mo k mpobok
B kaxaoi. Ecym k npobok yTomieHbl, BIaBUTE B AOCKY etie # — 1
rpynn mo k mpobok B kaxaod. UToObl YMHOXHTB COCTOSIHHE
IOCKH Ha — N, HY’)XHO YMHOXHTB eI'0 CHayaja Ha n (Kak OIHMCaHoO
BBILLIE), 4 3aTEM MEPEBEPHYTh JOCKY HHXXHEH CTOPOHOH BBEDX.

Boiiee ynobHa B obpalieHuM MOJeb, M3rOTOBJICHHAS B BUIE
JOCKH C MaJIeHbKHMH MepekJiodyaTesMHu (TyMbyepaMu), Ko-
TOpbIE MOTYT HAXOAUTHCS B BEPXHEM (+ ), cpeaHeM (0) ¥ HIKHEM
(—) nonoxeHusax. B 3ToM ciyyae yMHOXEHHE Ha OTPHLIATEIHHOE
YHCJIO CBOOUTCA K YMHOXEHHIO Ha €ro abCOoJIFOTHYIO BEJUYHHY
C MOCJIEOYIOIIMM MMOBOPOTOM focku Ha 180 rpamycoB (puc. 72).

Ecin Obl ObLT XUB APHUCTOTENL W HMEN OBl BO3MOXHOCTH
B TeueHHe 20 JieT HM3yYaThb COBpEMEHHYI0 aurebpy, TO OH,
HECOMHEHHO, IpeAnoyes1 Obl Mo-npexkHeEMY Ha3bIBaTh «YACIAMM»
TOJIbKO HaTypajbHbIe 4HCiaa GoJibiie equHHMNbL. (B HekoTOpOM
CMBICJIE BCE «HCKYCCTBEHHbIE» («HEHATypaJibHble») YHCJIa Tpe.-
CTaBJIAIOT coOOH HE YTO MHOE, KaK pa3jinyHble KOHCTPYKIHH M3

CXONOROROROXORORINQ)
OOVLOHOOPCOE®
DOCOPOODO®O
OOECPOOHOO®OO
LON O RORORORORTRORORC)
POOHOOO®O® ®®
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Puc. 72

Monens mis H3YUYCHHUS 3aKOHA 3HAKOB C MOMOIIBLIO I'[CpCKJ'[lO‘IaTCJ'[Cﬁ.



OTpuuaTeanue uyucna

205

A Positive Reminder
by J.A. Lindon

A carpenter named Charlie Brattics
Who had a taste for mathematics,
One summer Tuesday, just for fun,
Made a wooden cube side minus one.

Though this to you may well seem
wrong,

He made it minus one foot long,
Which meant (I hope your brains
aren’t frothing)

Its length was one foot less then
nothing.

In width the same (you’ re not asleep?)
And likewise minus one foot deep;
Giving, when multiplied (be solemn!),
Minus one cubic foot of volume.

With sweating brow this cube he
sawed
Through areas of solid board;
For though each cut had minus length,
Minus times minus sapped his
strength.

A second cube he made, but thus:
This time each one foot length was

plus;
Meaning of course that here one put
For volume: plus one cubic foot.

Puc. 73
3aragka 12 xBaxpaTHbiX GyTOB.

So now he had, just for his sins,
Two cube as like as deviant twins;
And feeling one should know the worst,
He placed the sccond in the first.

One plus, one minus—there’s no
doubt

The edges simply cancelled out;

So did the volume, nothing gained;

Only the surfaces remained.

Well may you open wide your eyes.
For these were now of double size,
On something which, thanks to his
skill,
Took up no room and measured nil.

From solid ebony he’d cut

These bulky cubic objects, but
All that remained was now a thin
Black sharply-angled sort of skin

Of twelve square feet—which though
not small,
Weighed nothing, filled no space at all.
It stands there yet on Charlie’s floor;
He can’t think what to use it for!

HATYpasbHBIX YHcen.) Takoro poga apryMeHTAalUs OTHOCHTENb-
HO TOTrO, 4TO CJEAYeT M 4TO He CJIeAyeT Ha3bIBAThH YHCJIOM, He-
ybemutenbHa. I'J1aBHOE e COCTOMT B TOM, YTO KOJIBIA M TIOJIA,
B KOTOPBIX KaX[blii TOJOXHUTEJIbHBIA 3JIEMEHT HMEET HICH-
THYHBIA €My OOpaTHBIH, WIM OTPHUIATENLHBIA, 3JE€MEHT,— IpH-
MEHHMBI K OTPDOMHOMY MHOXECTBY TNIPHPOJHBIX OOBEKTOB H

SIBJICHHH.

IIbiTasich NPUMEHHTHh OTPHIATENbHBIE YWCJIA W IPAaBHIO
3HAKOB K Ky0aM M OPYT'HM TejlaM H «BElaM» B peaJIbHOM MHPE,
MBI MOXEM OKa3aTbCid B 3aTPYIHHTEIBHOM TMOJIOKECHHH, Kak
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cronsp Yapau BpaTTukc, B3ayMaBIImi MOCTPOUTH Ky0 ¢ ANHHOM
pebpa, paBHOii —1 wu3 cruxorsopenus J[Ix.A. JIunmona
(puc. 73), HO HHOTrAAa HX TPUMEHEHHE OKA3bIBAETCH HEOOBIK-
HOBEHHO YCHELIHBIM. EclIH OTBJIeYbCA OT M3JIYYEHHs, TO IOCKA
C OTBEPCTHUAMM M NMPOOKaMH MOXET CIYXHTb HEIUIOXOH Mo-
IEJIbI0 3HAMEHHTON TEOpHHM YaCTHII M AaHTHYACTHI, Mpemio-
xeHHoi [1. A. M. JupakoM,— TeopuH, TpeacKa3aBIIed CyIIeCT-
BOBaHHE MO3UTPOHA!

[JononHeHue

Jloypeac I'mnbeptr m [xexk burenoy B mnucbMe, omyb.iu-
KOBaHHOM B XxypHasie “The Mathematical Teacher” (tom 79,
¢deBpanb 1986) npenioxXuiH CueHapuit ¢GHIbBMA, MOAEIHPYIO-
LIEro YMHOXeHHE Ha oTpuuaTtesbHble yncia. [IpencraBbTe cebe,
4YTO Ha OKpaHE€ BBl BHIMUTE ABTOMOOWJIb, KOTODBIH €IeT MO
mopore. [IBuxeHue Brepel MOJIOKHUTENBHO, IBWKEHHE Ha3ax
oTpuuaTefbHO. [JeMoHCTpanus ¢uiabMa B OOBIMHOM HalpasJe-
HHM—OT Havyaja K KOHIy —CUHMTAeTCs IOJIOXKHUTEJBbHOH omepa-
nuel, aeMoHcTpanus ¢uiIbMa B OOpaTHOM HalpaBJeHHH —OT
KOHIIa K Hayajly —CYMTaeTCs OTpHUaTeNibHON onepanuei. Ecim
aBTOMOOMJIb OTCHAT [ABMXYLUUMCS IO OOpOre BIEpend, TO
YMHOXXEHHE €ro IBUXEHUS Ha IOJIOXHTEJbHOE HHCIO COOT-
BETCTBYET MPOCMOTPY PujibMa B OOBLIYHOM («IIPSAMOM») HAIpaBs-
JIEHWH, ¥ Ha 5KpaHe Mbl YBUAHUM aBTOMOOHUJIb, €AYIIMH BIEpen.
YMHOXeHHE IBHXEHHS aBTOMOOWJIS Ha OTpHUIATENbHOE YHCIIO
COOTBETCTBYET MPOKPYUYHBaHHIO PHUILMa B OOPAaTHYIO CTOPOHY,
H HA 3KpaHe Mbl YBHAMM AaBTOMOOWJIb, MATSALUMHCA Ha3am.
IIpeanonoxuM Temepb, YTO aBTOMOOHIbL ObIT OTCHAT MNATH-
umMcs Haszan. Torga, yMHOXas €ro ABW)KEHHE HA TIOJIOXH-
TeJbHOE YHCJIO, MbI JOJDKHBI MYCKATh KHMHOJIEHTY, Kak OOBIYHO,
OT Hayajla K KOHIy, M YBHOMM Ha O3KpaHe aBTOMOOWIb,
naTsmuics Ha3aa. [Ipy yMHOXEHHH Ha OTpHIATENLHOE YHCIIO,
KHHOJIEHTa OyJeT MpPOKPYYHUBAThbCS B OOpAaTHYIO CTOPOHY, M Ha
9KpaHe Mbl YBUOUM aBTOMOOWIb, eAyIIMH BHEpen.

Jxyout KoH mpegnoxusia, Ha MOW B3IJSA, HAWIYYLIWH
croco6 0OyueHHs LIKOJbHUKOB apUOMETHYECKUM OMEpalUsiM —C
HCMOJIb30BaHUEM (HILIEK ABYX IIBETOB W MPOEKTOpa AJis MoKa3a
«mpo3payuex» (BIMOCIENCTBHM OHA OMHCajla CBOIO MOJAENb B
cratbe [11, 4]).

Yonrep Ilennu npuBen cooOpakeHUs B MOJIb3y TOYKH 3PEHUS
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Oiinepa m Basnuca, CYMTaBIIMX, YTO OTPUUATEJBHBIE YHCIA
6onbure, yeM OeckoHedHOCTb. OH MpemJIOKHJI paccCMaTpPHBATh
YHCJIOBYIO OCh KaK OKPYXXHOCTb OECKOHEYHO 0OJIBILIOro paauyca
¢ 6ECKOHEYHOCTBIO Ha BEpXHEM KOHIIE BEPTHKAJILHOTO JUAMETpa,
HyJIeM —Ha HHXKHEM KOHIIE TOTO Xe€ IHaMeTpa U MOJIOXHUTENb-
HBIMH YHCJIAMH, BO3pACTAIOLIUMH OT HYJS IPOTHB YacOBOH
CTpeNKH 10 OECKOHEYHOCTH, M OTpHIATeJIbHbIMH YHCJIAMH,
BO3pacTaroUIMMH (0 abCONIOTHOW BeIMYHMHE) OT HYJS B IIpO-
THBOIOJIOXXHOM HampaBjieHHH (IO 4YacoBOH cTpeske) no Oec-
KoHeyHOCTH. Ecim «0ojbIne» NMOHMMAaTh KaK «Hajbllle B Ha-
[paBJICHAN MPOTHUB YaCOBOH CTPEJKW», TO HEJIb3sA He NPHU3HATh,
YTO «OTPHLATENbHbIE YUCIAa OOJIbIIe, YeM OECKOHEUHOCTDHY.

Yapn3 PuccaHeH mpucial MHE CEpPHIO PHCYHKOB, Ha KO-
TOPBIX H300paxkeHbl COOBITHS, OIHCAHHbIE B CTUXOTBOPEHHH
Ox.A. Jlunoosa o kybe ¢ pebpom mmuuoit — 1. Crossp
Ha4yHHaeT ¢ OOoJbIIOro Kycka kpacHoro aepeBa. Ky6 c pebpom
IJIAHOM — | —3TO KyOHuyeckas abipa BHYTpH 3TOro kycka. Korga
B KYOHYECKYIO MOJIOCTh CTOJIAp BCTaBjseT Kyb ¢ peOpom mIuHON
I, To 3amoJHSET MHOJIOCTb, T.€. MOJIOXKHUTEJbHBIH W OTpHIA-
TeJIbHBIA KyObl KaK Obl YHHYTOXAIOT APYr ApPYyra, H BOCCTaHaB-
JINBAETCSA MCXOAHBIN KYCOK JAepeBa.

Henopa3syMeHnus ¢ IpaBHJIOM 3HAKOB 4aCTO BO3HHUKAIOT U3-3a
TOro, 4TO JIFOAM HE TPOBOIAT pPA3JIHuus MEXIAY BETHYHHAMH
U NPOM3BOJUMBIMH HaJl HUMH OlepanusiMi. MoxHO npubaBUTh
aBa s06j0ka K TpeM, HeJb3s YMHOXHTb HJIHM pa3fesuTh [Ba
sa6moka Ha TpH sbioka. HampuMep, pacCMOTpHM CJieXyrOLIui
MApAIOKC, KOTOpBI MPHXOAMT MHe Ha maMATh. KBaapar,
HAYepUYEHHbIH Ha MJIOCKOCTH C MPAMOYTOJIbHOH CHCTEMOH KOOp-
JUHAT TakK, KaK MoKa3aHO Ha puc. 74, UMeeT ILIOLIaAb, PaBHYIO
—(xy). IIo Teopeme ITudaropa, nuaroHanp AC ecTp MOJO-
XUTEJIbHOE 4YHCJIO (Kak M jApyras amaroHans BD). pyras
H3BECTHasE TeOpeMa TEOMETPHHM YTBEPXKIA€T, YTO IUIOLIANb
KBaJpaTa paBHA MOJyNpou3BeAeHHIo AuaroHaieii. Eciu guaro-
HaJI¥ TOJIOXHUTEIbHBI, TO M IUIOIIAAb KBaJpaTa OOJDKHA OBITh
MOJIOXKHUTEIBHON, YTO NPOTHBOPEYHT paHee MOJYYeHROMY pe-
3yl1bTaTy, COTJIACHO KOTOpOMY IUIOmIaAb KBaJpaTa OTpHIA-
TenbHa. [lapaokC BO3HHMKAaeT HM3-3a TOro, YTO YMHOXEHHE Ha
OTpHLATEJIbHbIE LJIMHBI - ONepalis HUYYTh HE OoJjiee OOMYCTH-
Masi, 4eM YMHOXEHHE HAa OTpHLATeNIbHbIE SO6JIOKH.

3nameHuThiii ¢u3uk u3 KanudopHuiickoro TtexHOJIOrHYec-
Koro mHCTHTyTa naypeaT HobGeneBckoit npemun Puuapn Deiin-
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Puc. 74
INapagoxc kBaapara.

MaH IPHCJIaJl MHE MOpa3UTEJIbHBIA JOKYMEHT, KOTODHId, Ha-
CKOJIbKO MHE H3BECTHO, He ObUT omyOJimMkoBaH. B cratbe,
OonyOJIMKOBAHHOW B CBOe BpeMs B pasieie «MaTeMaTHYecKue
Urpbl» XypHasia «Scientific American» s YIOMSHYJI O TOM, 4TO
XOTA B pPeajJbHOM MHpPE HET TaKHX OOBEKTOB, KaK OTpHIA-
TeJIbHbIE KOPOBBI, OTPHLATEIbHEIE YHCIA TOJIE3HB! MPH BbINOJI-
HEHUH aJireOpanyecKux olepauui, HEOOXOONUMBIX, B YaCTHOCTH,
TIPH PeLIEeHNH 3aa4 O peasibHbIX KOpoBax (pa3yMeeTcs, €CJId Bbl
HE 3aKaHYMBAETE€ CBOE PELICHHE YTBEPXICHHEM O TOM, YTO
CTOJIbKO-TO H CTOJIbKO-TO OTPHUATEJbHBIX KOPOB MAacyTCs Ha
sayry). B mpucinanHo# MHe crathbe defiHMaH OTCTaMBaeT NPaBO
Ha CYIIECTBOBAaHHE TAKOTO HA MEpBHIH B3TJIAL HapaJoKCaJIbHOIO
MOHATHS, KaK OTpHIATENbHbIE BEPOATHOCTH. SI He Mory Bpaa-
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BaThCsl 3/1€Ch B TEXHHYECKHE TNOAPOOHOCTH, HO CyThb pPaboThI
deiinMana CBOAMTCS K cHedylomeMy: B (M3HKE BO3HHKAIOT
CHMTYallMH, KOTJa BBIMHCJIEHHs C HCIOJb30BAaHHEM OTPHULATENb-
HBIX BEpOSITHOCTEH BIOJIHE ONpaBIAHHBI, €CIH COOIIONATH
H3BECTHYIO OCTOPOXHOCTL H HE YTBEPXKAATb, YTO KaKHE-TO
peanbHble COOBITHSA B peanbHOM MHPE MOTYT MPOHUCXOIUTH
€ OTPHUIATEJILHOW BEPOATHOCTHIO.
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Pa3spesanue duryp
Ha N KOHIrpyeHTHbIX 4YacTeWw

S.A

BonueGHUK He cran TepsATh Bpeme-
Hu. CrenaB BeIMajd, OH MOAHSAJ CBOH OCT-
phiii MEY M, ONMHMCaB HajJ IOJIOBOH OJHH
HIM JiBa Kpyra, oOpymMJ Ha KONIyHa
CTpaluHblif yJap, KOTOpbI paccek Toro
Ha JiB¢ DaBHhIE YacCTH.

JlopoTH BCKpHKHYyJA ...

JI. ®pank Baym. «Jopomu u
Boawebnux 6 cmpane O3».

Pa3pe3zanne naHHOH GHUrypnl Ha aBe, TpH M Oojiee paBHBIX
yacTell — pacCIpOCTPaHEHHbIH THN 3aja4, KOTOPHIA 4acTo BCTpe-
4aeTcs B CTaphblx COOpHHKax roJIoBOJIOMOK. B omHux ciryyasx
MOJ «PaBHBIMI» NOHAMAIOT «KOHIPYEHTHBIE», B IPYTHX —IPOCTO
paBHoBenHKHe (T.€. paBHBIE IO IUIOIAOM) YacTH. UHWTaTenu
MOUX IPEOBIAYILHEX KHUT, JOJKHO OBITH, TOMHAT MHOTHE 33291
Takoro poja: NOJCYET YHCia CrHocoboB, KOTOPEIMH MOXHO
pa3pe3aTs BAOJb JMHMH, 0Opa3yrolMX rpaHUNbI MOJeH, mIax-
MAaTHYIO JOCKY HAa JBE MIH YeThHIpe KOHIPYEHTHBIE YacTH,
JeJicHHE TOIoJIaM CHMBOJIa MHb M sHbL (OJHOH mNpsMoH) Ha
YeThIpe PABHOBEJIHKHE YacCTH, JeJeHHE KBaJAPATHOTO IMHMpOra Ha
n JIOMTell paBHOrO o06beMa, NeNcHHE «IesIuxcs» GuUryp Ha
KOHTPYEHTHbIE YMEHBIICHHBIE KOMHMH HMX € CAMHX H MHOTHE
IpyTHe.

B 3T0ii rmaBe MBI PACCMOTPHM HECKOJIBKO PA3JIAYHBIX HOBBIX
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3aja4 o AejeHuH Quryp Ha paBHbIe 4acTH. Hekoropele M3 HHX
MIPHUBEAYT HAC K BAXHBIM pa3[efiaM COBPEMEHHOW MaTeMaTHKH.

Haymem c¢ mnpocteiiedr H3 3ajgav-—pa3pe3aHus [JIOCKOH
$Urypsl Ha [OBE€ KOHTpyEHTHbIe YacTH. (3epKaJbHO CHMMETpPHY-
Hble (QUrypbl CUMTAIOTCS KOHTpyeHTHBIMH.) Ecim BBl nymaete,
OyATO Bce TakWe 3a7a4d JIETKO pelIaloTcs, To Iiyboko 3a-
OJIyXaaeTech: HEKOTOPBIE M3 TAaKHX 3aJay OKa3bIBAIOTCA Ha
yauslieHue TpyaHbiMHU. Hackoiibko MHE H3BECTHO, HE CYILCCTBYET
aJropuTMa, KOTOpbIH Mo3BoJsI Obl B oOlieM ciydae oOIpe-
IENATH, MOXHO JIM JaHHYIO GUTypy pa3pe3aTh Ha [Be wid Oosee
KOHIPYEHTHBIE YACTH, 4 HHTEPECHbIE TEOPEMBI O TaKMX pas-
OmeHusx Quryp, kak HU CTPAHHO, MAJIOYHCIICHHBI.

YutaTear MOXET HCHPOOOBATH CBOM CHJIBI, MOMLITABIINCH
paspe3aTh Ha JBE KOHIDYEHTHBIE YacTH Kaxaywo u3 12 duryp,
u3obpaxeHHBIX Ha puc. 75. HUKakAX NDOIBOXOB 31€Ch HET.
Kaxgas moJioBuHa OJHOCBs3HA (B Hel HET IObIp WM 4acTeid,
HMEIOIIMX JIMIIb KOHeYHoe Yuciio obmmx touek). Hekoroprie n3
9THX (Hryp 3aBMMCTBOBAaHBI M3 pa3jiejla 3aHHMAaTEIbHOH Ma-
TEMAaTHKH, KOTOpPHIH BO3TJIABISAET B OOHOM H3 (paHIy3CKHX
xypHanoB Ileep BepnokeH. (U3matenbcTtBo «CkpHOHEp» BHI-
OyCTHIO B aHIJIMACKOM NepeBoje TpH KHUrHM bepiokeHa mo
3aHMMATeNbHOM MaTemartuke.) ®Purypy ¢ nOblpamMu TpynHee
pa3pe3aTh HAa KOHTpYEHTHbIE 4acTH, YeM CIUIOIIHYIO GHUTypy.
3amayn Ha paspe3ande PUTYp C AbIpAaMH NPHHALIEKAT MOITOMY
K MAJIOUCCIENOBaHHOM 067acTH 3aHMMATEJILHOH MaTeMaTHKU.

3ameTtuM, uTO uYerBepTas ¢Qurypa Ha puc. 75 obsamaer
TOJILKO ABYCTODOHHe# (OuiaTepanbHOMN), WM OCEBOI, CHMMET-
puedi: OChb CHMMETPHH MNPOXOIUT IO BEpTHKANH CTPOTO IMO-
cpeaute GHryphel. SIcHo, 4To MoOylo IUIOCKYI0 OGHIypy HIH
o0beMHOE Teno, oOnamaroliHe [ABYCTODOHHEH CHMMETPHEH,
MOXHO pa3pe3aTh Ha JBE KOHIPYEHTHbIE YaCTH BAOJb OCH HIIH
TUIOCKOCTH cHMMeTpHH. Ha puc. 76 Bbl BUOUTe, Kak BosmeoHuk
u3 crpadel O3 paccek Ha [JBe KOHIDYEHTHBIE YacTH 3JIOTO
Manraby Ha riazax KowKH J[OpoTH NHO KJIHYKE ODBpHKA.
(Aeticteue mpoucxomut B CrexnsaEoM [opome mox mosepx-
HOCTBIO 3€MJIH, B KOTOpPOM obHTaroT oBomH.) Bcerma ynm mis
TOTO, YTOOBI Pa3fAeiMTh OCECHMMETPHYHYIO QHUrypy Ha KOHIpY-
CHTHBIE YaCTH, €¢ HaJUIEKUT pa3pe3aTh BIONb OCH CUMMETpHUH?
Her, coBceM He 06Gs3aTenbHO, H YeTBepTas GUrypa NOITBEPX-
maet 3to. IlombITaiitech pa3pe3aTh ee Ha JBE KOHTPYEHTHBIE
9aCTH HE 10 OCH CUMMETPHH.
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Puc. 75

durypsl, KOTopble TpeOyeTcsl pa3pe3aTh Ha KOHTDYCHTHbIE NMOJOBHHKH.

Henenue ¢urypsl Ha n KOHIPYEHTHBIX 4YacTed OOLIYHO
YCJIOXHSIETCS [0 Mepe yBelnwueHus n, ocobeHHO ecnu ¢opma
YacTeil 3apanee 3agaHa. VIHTEepecHas 3aiaya 0 «4€TBEPTOBAHMHN»
BO3HHKAET B CBSI3M C JBEHAONATHIO (UrypaMu NEHTAMHMHO Ha
puc. 77. (Cuutaro HEOOGXOAMMBIM YIOMSHYTH O TOM, 4YTO B
1975 r. Conomon V. I'ooMm6, co3matenb TepMHHA «IIEHTaMH-
HO», 3aperHCTPUPOBAJl 3TOT TEPMHMH B Ka4eCTBE TOProBOro
3Haka.) Ckosbko GUIyp NMEHTAMHHO MOTYT OBITH pa3fejIeHbl Ha
YeTblpe KOHrpyeHTHbIe 4acTu? Oka3bIBaeTcs, BCE, 3a HCKIIIO-
yeHHeM Tpex. S Obln yauBieH, korga oOHAapyXui, YTo OEBATH
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Puc. 76
Bommebnuk u3 crpanbl O3 paccekaer MaHraby Ha ABe NOJIOBHHBI.

paryp nEHTaMHMHO, [OIYCKAIOHIMX «YETBEPTOBAHHE», MOTYT
ObITH pa3nesicHBl HA YaCTH OJHOM H TOM ke POPMEI — IEHTAMHHO
MEHBIINX Pa3MEPOB (COCTaBJIEHHOE M3 MEHBIIMX KBAApaTOB)—H
yTo 3Ta dopMa eAMHCTBeHHa. MoxXeTe JM BBl ONpPENENIUTh,
0 KaKOM [ICHTAMWHO HIAET PeYb U KaKHe TPH NEHTaMHHO u3 12 He
IOOTYCKAIOT «YeTBEPTOBAHHUSI»?

Ot16pocuM Teneps ycioBue KOHITPYEHTHOCTH YacTedl H moTpe-
6yem, 9TOOBI 7 YacTell MMENH TOJIBKO paBHYIO IUomaab. UaTyn-
THBHO SICHO, 4TO JIOOYIO IJIOCKYIO PUrypy MOXHO pa3ieiuTh Ha
JIBE PABHOBEJIMKHE YaCTH («(IIOJIOBHHBI»), pa3pe3aB O HEKOTOPOH
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Puc. 77

JBenaauats Guryp nmeHTamuHoO.

npsiMoii. He cTosib O4YeBHOHO, 4TO 3Ta NpsMas MOXeET ObITh
napaJuieibHa JIF00Oi HaHHOW npsiMoit BHe Qurypel. [ng mo-
Ka3aTeJIbCTBA 3TOTO YTBEPXIEHHS BOCIOJB3YEMCSA 3HAMEHHTOH
TeopeMoil: (QyHKIMS OOHOTO TEPEMEHHOIO, HENpEpbLIBHAS Ha
3aMKHYTOM oOTpe3ke [A, B], DOCTHraeT CBOEro HaMMEHBILErO
¥ HauOONBLIErOo 3HAYCHWH W TIPHHAMET BCE MNPOMEXYTOUHBIE
BELUECTBEHHBIC 3HAYCHMSI.

ITosicHIO cMBICT 3TO# TeopeMbl HAa IpuMepe. Brl coBepiuaere
BOCXOXICHHE HAa rOpy MO M3BHIMCTOMY IIyTH M3 A B B. BricoTa,
Ha KOTOPOH BBl HAXOOHTECh B JIIOOOH MOMEHT BPEMEHH, €CTb
dyHKIMS TOro, B KaKO#W TOYKE MapuIpyTa BBl HAXOOUTECH.
Teopema, 0 KOTOpPOH HIET peyb, YTBEPXKAAET, YTO HA MapLIpyTe
CyINeCTBYeT IO KpaiHe Mepe OogHa Toyka (UX MOXET OBITh
HECKOJIbKO, €CJIM MaplIpyT BENET TO BBEpPX, TO BHU3), B KOTOPOH
BBICOTA MHHHMMAJIbHA, H MO KpaiHeH Mepe ogHa TOYKa, B KOTO-
poH BBICOTAa MaKCHMaJllbHa, a TaKXe HO KpaiHed Mepe oaHa
TOYKa [Jg JI00OM TPOMEXYTOHYHOH BBICOTHI (3aKIIIOUYECHHOH
MeXIy MHHHMYMOM H MakcuMyMoM). Bo3moxHo, Teopema
TMOKAXETCA BaM MOYTH TPUBHAJLHOH, OJHAKO IPH TOKa3aTellb-
CTBE APYrHX, OTHIOOb HE OYEBHIHBLIX TEOPEM, OHA OKA3bLIBAETCS
HEOOBIYaHHO MOJIE3HOM.

PaccmoTpuM TemHyrO Qurypy, u3obpaxeHHyro Ha pHc. 78
ciesBa. BHe ¢urypel nposegeHa npousBosbHas taHAA X. Jloka-
KEM, 4YTO MOXKHO MPOBECTH MPsAMYIO, NapaJUIeIbHYIO IpsiMoi X,
KOTOpas pa3aeauT GUrypy Ha JBe paBHOBEJUKHE (MO MJIOLIAMN)
yactu. [IpeacraBum cebe, 4TO rpsiMasi, OCTaBasICh apaJlIeIbHOR
npsaMoii X, MeJIEHHO IBWXETCS B HANpaBJICHHHM, [1OKa3aHHOM
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Puc. 78

Joka3aTenbCcTBO TEOPEMBI O pa3pe3aHHM IUIOCKHX ofsacTed Ha JBe
DABHOBEJIHKHE YACTH.

LITpUXOBOW JHHHed. JIBmkymasics mpsiMas kacaercs (QUTYpsI
B Touke A W «mokxupaeT» ¢urypy B Touke B. Mexay stumm
IByMsl NOJIOXKEHHUSIMH TIpsAMasi nepecekaeT GuUrypy, ¥ Iiomamnb
TOM 4aCTH QUTypBI, KOTOPAS JIEKHUT HMXKE NPIMOH, eCThb QyHKIHS
paccTosiHus, npoitnesHoro npsMo#t ot Touku A. Korga npsamas
TMPOXOOUT Yepe3 TOYKY A, 3Ta IJIollags paBHa Hymo. Korma
upsAMasi IPOXOIUT 4yepe3 Touky B, miomans MakcumanbHa. ITo
Halled Teopeme, TOE-TO MeXAY 3THMH IBYMS IOJOXEHUSIMH
mpsiMasi IOJDKHA OTCeKaTh OT GUIypHl yacTh, IMJIOMAAL KOTOPOi
cocTaBasieT HOJIOBUHY MakcuMyma. VIMEHHO B 3TOM TOJIOXEHNH
mpsMast Ienut GUrypy normoJsam.

IMpuBeneHHOE HaMHU OOKa3aTEJILCTBO HOCHT HACTONBKO 00-
nmi XapakTep, 4TO IPUMEHHUMO HE TOJBKO K JI00oi#l cBA3HOHN
¢durype (B TOM 4nCiie U X QUTYpe € ABIPKAMH), HO U K HECBS3HBIM
obnactaMm. BarnsHys Ha npaByro 4acTh pHC. 78, Bel yGeguTeCh,
4TO Yepe3 00J1acTh, COCTOSALIYI0 H3 JIOOOTO YUCIA HECBS3HBIX
KYCKOB, MOXHO IIPOBECTH NPSIMYIO, NapajUIeNIbHYyI0 NAHHOM,
KOTOpasl pa3fmenuT 3ty oOnacTs momnoyam (IIowiagb 4YacTH
006J1aCTH 0 OJHY CTOPOHY NpsiMOit OyaeT paBHA IUIOLIAAH YaCTH
obnactd Mo IPYryro CTOPOHY HPSIMOM).

[Ipedmnonoxum Teneps, YTO BBl paccMaTpuBaeTe JoOble ABe
obnactu Ha mwiockocTH (puc. 79). Beerma s MOXHO NpOBECTH
NpsAMYI0, OEJIANIyI0 OOJHOBPEMEHHO KaXaylo M3 AByX obnactei
Ha JIBe paBHBIE IO IUIOMIAAM YacTH? Mbl MoXeM [10Ka3aTh, 4YTO
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Puc. 79

Jloka3aTeabCTBO TEOPEMBI O CIH/JBHYE C BETYMHON HA IJIOCKOCTH.

Takoe IeHCTBUTEIbLHO BO3MOXHO. HauneM ¢ Toro, 4ro pa3nenum
6enyro obnmacTe NpsMO#H, KOTOpas NPOXOOUT MHMO TEMHOMU
obnactu. HaysneMm nosopaynBaTh HPOBENEHHYIO MPSAMYIO, CIEOs
3a TeM, 4ToObI OHa B JTF06OM moJI0XeHUH nesmna benyro obnacts
Ha OBe pasBHble Mo twiomanu Yactd. ([To mpuBedeHHO! Bbille
TeopeMe, 3TO Bcerga MoXHo crenatb.) Ha puc. 79 npsmas
u300pakeHa B IBYX MOJIOKEHUSAX: B OJJHOM OHA KacaeTcs TeMHOH
obnactn B Touke A, BcTymas B oOyacTh, B OpPYTOM Kacaercs
TeMHOH ofJsiacTH B Touke B, moxupas obnacte. B mpomMexyTou-
HbIX MOJIOKEHUSAX NpsAMas OTCEKaeT OT TEMHOH obyiactH co
CTOPOHBI TOYKH A 4acThb, MJIOMaAb KOTOPOH N3MEHSETCS OT HyJIs
Io MakcuMmyma. CrieqoBaTebHO, B KAaKOM-TO TIPOMEXYTOYHOM
TOJIOKEHUH MpsMas OTCEKaeT OT TeMHOH (GHUIypBl CO CTOPOHBI
TOYKH A POBHO TOJIOBHHY BCEH IUIOMIAIH.

Teopema, mokazaHHas HaMM JUIS IUIOCKOCTH, TOMYyCKaet
06001eH1e Ha ClIy4ai IpoCTpaHCTBa JT0O0ro YHciia U3MEPEHHH.
B TpexMepHOM HpPOCTpaHCTBE OOBEMBI JIFOOBIX TPEX TE€JI MOTYT
OBITh pa3jesieHsl IONOJIAM OOHOM IIOCKOCTbIO. B ueTwipex-
MEPHOM TIPOCTPAHCTBE THNepOoOBEMBI JIFOOOr0 M3 YeThIpex Tel
MOryT OBITh pa3elieHbl MOMOJIAM TPEXMEPHOH THIepIuioc-
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KOCTbI0. B N-MEpHOM NpPOCTPAHCTBE TIHIEPOOBEMBI JIOOBIX
N Tten moryt ObITh pa3feiieHbl momonaM ogHoM (N — 1)-mepHoOH
TANEePIUTOCKOCTEIO. B TpexmepHOM cilydyae 3Ty TeopeMy HHOIZIa
HA3bIBAIOT TEOPEMOM O C3HIABHYE C BETHYMHOM, NOCKOJBKY OHA
NMpAMeHMMa K O0O0OIIeHHOMY C3HABHYY H3 IBYX KyCKOB Xxjeba
H nomtHka BeTyHHBI. Kakyro 6b1 dopMy HH HMenH Kyckd xjieba
H JIOMOTb BETYHHBI H Kak Obl OHM HH OBLIHM pPacONOXEHBI
B NPOCTPAHCTBE, CYLIECTBYET IUIOCKOCTb, KOTOpas HENUT HX
nononaMm.

Joka3atenbcTBo 06001EHHS TeOpeMbl Ha N-MepHBI# ciiy4ai
TpeOyer Oosice CIOXHONH MaTeMaTHMKH, HO IJIS IBYMEPHOTO
M TPEXMEPHOIO NMPOCTPAaHCTBAa JOKA3aTENbCTBA JIETKO CIEOYIOT
n3 Hamed ¢yHmameHTandbHOW Teopembl. Ob0a Joka3aTeNbCTBa,
BOOOIIIE TOBOPsI, MOJACKA3BIBAIOT CHOCOO MOCTPOCHUSA NPSIMOH
WIM IUJIOCKOCTH, OEJSAIIMX IONOJaM COOTBETCTBEHHO ILTOCKYIO
durypy win oOpeMHOE Telo, HO HAWTH NOJIOXEHHE TakoH
npAMO#l HWJIH IUIOCKOCTH NPAKTHYECKH JOBOJBHO TpyaHO. IIps-
Mble (MJIOCKOCTH), NPOXOLALINE Yepe3 WUEHTPBbI TIKECTH (UTYD
(Ten), He OalOT pelIeHHs, Tak Kak mpsMas (IIOCKOCTh), MPO-
Xofsas 4epe3 HeHTP TSDKECTH IJIOCKO¥H ¢urypbl (o6beMHOro
Teja), He OeJINT monojiaM miowans ¢urypel (o6beM Tena).

INpeanosiokuM, YTO OaHA OOHOCBsA3Has ¢urypa, He 00s-
3aTeNbHO BBINYKJIass. Bcerma mm cymecTByeT mpsiMas, Kotopas
IeJINT OJHOBPEMEHHO MOIOJIaM M IJIOIA /b, U TpaHuny ¢urypst?
OkasbiBaeTcs, Takas HpsMasl Bcerja CymiecTByeT, H JoKasa-
TEJIBCTBO 3TOr0 YTBEPXKICHHS BO MHOIOM aHAJIOTMYHO IIpUBe-
IeHHOMY Bbille. [IpoBegeM NpsMyro, KOTOpas JOEJIAT TPaHUIY
monojiaM B Toykax P u Q (puc. 80). Ecnu 3ta npsmas menut
TOMOJIaM U IUTOLIaags QUryphl, TO 3ajaya pelieHa.

IIpeononoxum Tenepb, 41O OpsiMas HE [OEJIUT IUIOIAAb
durypst ononaMm. CHabouM npsIMyro CTPENIKO#, yKa3bIBaroLIeH
BHYTPb MeEHbINEH U3 OByX 4Yacted ¢urypel, H OyoemM IBUraTh
Toukd Q U P BOOJIb TPAHMIBI IO YaCOBOW CTpeENIKe, YTOOBI OHH
MO-TIpeXXHEMY JeJHJIM TI'PaHUIy Ha [BE paBHble 4YacTu. [Ipum
IBHXKCHUM Todek M P mpoxonsilas 4yepe3 HUX mpsmMas Oyder
HenpepbiBHO MOBOPAYMUBATHLCA, a OTHOLICHHE IUIOMIanel 4acTei
durypui no ofHy ¥ OPYIYIO CTOPOHY OT HPSAMOI —HENPEPLIBHO
u3MmenaTecs. ITocme Toro xak mpsmas moBephercs Ha 180 rpa-
IyCOB, OHA COBMAJET CO CBOMM NEPBOHAYAILHBIM MOJIOKEHHEM,
HO Temnepb CTpeJika OyneT HampasjieHa BHYTPb OOJIBIIEH U3 OBYX
yacTel HUryphL.
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Puc. 80

Jloka3aTenbCTBO TeOpeMsbl 00 O/IHOBPEMEHHOM JIEJIEHHH TIONOJIAM TIEpU-
MeTpa ¥ IIoWAaM.

PaccMoTpuM pa3HOCTh MeXAy IUIOLIAABIO TOH YacTH ¢ury-
Pbl, BHYTPb KOTOPOIl HallpaBJieHa CTPeJIKa, ¥ IIOMAILIO IPYrof
qacTH Gurypsl. B Hayaye 3Ta pasHOCTh MOJNOXHUTENbHAsS, B KOH-
e - OTpHuaTeNbHas. SICHO, YTO 3HaYeHHE Pa3HOCTH — HeNpPePbIB-
Hast (yHKOUS yrjia, Ha KOTOpPHIH moBepHyta npsmas. Crepo-
BATENILHO, IPH HEKOTOPOM IOJIOKEHUHU NPSIMOH Pa3HOCThb JOJIXK-
Ha ofpamartbes B HyJb, T.€. IUIOmagu obeux 4acreir Gurypsi
IOoJXkHBI ObITh paBHBI. [[OKa3aHHAash HaMH TeopeMa JOMYyCKAET
o6o0menne Ha ciayyail MpocTpaHCTB 6ojiee BBICOKOH pa3mep-
HocTH. Teso MoxeT ObITh pa3fesieHo Ha IBE paBHbIE 10 06bEMY
YaCcTH IJIOCKOCTHIO, HENALIeH MOIOJIaM IUIOWadb HMOBEPXHOCTH
Tena, a B N-MEpHOM MNPOCTPAHCTBE THIEPTENIO MOXET OBITH
pa3JeicHoO Ha JIBE YaCTH paBHOro runepodonrema (N — 1)-MepHol
THNEPILIOCKOCThIO, JeNIIeH MON0JaM IHIEePIOBEPXHOCTD Tena.

Ipyras xpacuBasi (M OTHIOOb He OYEBMIHAs) TeopeMa yT-
BepXkAaeT, 4to Jirobas, He 0683aTEILHO OJHOCBA3HAS U AaXe He
00s3aTeIbHO CBs3HAs, Purypa Moxer OBITh pa3feieHa Ha Ye-
TBIPE PABHOBEJIMKHE 4YacTH JABYMS B3aMMHO MEPHEHJIHUKYJSAP-
HBIMH HpAMBIMH. CTaHOAapTHOE JOKA3aTEIbCTBO 3TON TEOPEMBI
OYCHb H3SI(HO W OCHOBAHO HAa TOHKUX COOOpakeHHSX.

IIpeacraBbte cebe nucT npo3padyHoR Oymaru paszmepoMm
6onbiie, yeM ¢urypa. JIuct pa3sgesieH Ha 4YeThIpEe KBaJpaHTa
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B3aMMHO MNEPHNCHOUKYISAPHbBIMH NpsAMbIMEH (ocamu) X u Y.
3akpacuM JIeBbIi BEpXHUH KBAaJPAaHT B TEMHO-CEPBIii, a TpaBbIi
BEPXHMH KBaAPaHT — B CBETJIO-cephli nBeT. Hanoxum ero nosepx
¢urypsl Tak, 4ToObl TOPH3OHTaJIbHash OCh OKa3ajaCch HHXKE
¢burypsl, a BepTHKaJNbHas pacHoJIOKWIACH COpaBa OT Hee.
MemieHHO caBurast JIMCT BBEpX, MEpeMeCTUM ock X B Takoe
TOJIOXKEHHE, B KOTOPOM OHa pa3jenuT Gurypy nomosiam (Ha gBe
PAaBHOBEJIMKHE 4YacTH), NOCJIE 4Yero, MeIJICHHO CHABHMrasl JIHCT
BJIEBO, MEPEMECTUM oCh Y B TMNOJIOKECHHE, B KOTOPOM OHAa
pasgenut purypy nomosam. O6o3HayuM yacTd QHUTyphl (Ha ee
yepTexke, a He Ha JIUCTE Mpo3payHoil Oymaru), Ha KOTOpbIE AEIIT
ee ocu X um Y, uepes3 A, B, C u D. VX oOTHOCHTEIBLHOE
pacnosiokeH)e MOKa3aHO B BEpXHEH yacTu puc. 81.

ITo noctpoenuto 4 + B=C + D, A + C = B + D. Bruuras
BTOpPOE PaBEHCTBO M3 MEpBOro, noiyyaeM B — C = C — B, unu
2B = 2C. CaepoBatenbHo, B=C u A = D.

Ecnu A = B, To durypa pasgesieHa Ha YeThIPEe paBHOBEJIMKHE
nmo mwiomaau yactu. [IpeanonoxuM, 4to ¢purypa He «4eTBEpTO-
BaHa» U 4yT1o o6Gjacte B Gonblue obsmactu 4. Torma pasHocTtb
TJIOIIAfeH TEMHO-CEpPO#l M CBETJIO-cepoH obJactedl ecTb 4HCIIO
MOJIOXHATENLHOE.

IMoBepHeM JTUCT mpo3payHoi Oymard Ha 90° mpOTHB YacOBOH
CTpEJIKH, Cels 3a TeM, 4yToObl ocd X u Y mo-mpexHeMmy OejIH-
54 ¢urypy nomoyiam. Toyka mepeceyeHHsl MPH 3TOM HECKOJIBKO
«6yxnaeT», nepeMeraschk To B OAHY, TO B IpYTyio cTtopony. ITo
3aBepIICHUH MOBOPOTAa TOYKA IEPECEYEHHs] Oceil HEnpeMEHHO
COBIA/Ia€T CO CBOMM HCXOIHBIM MOJIOKEHHEM, KaK 3TO MOKa3aHO
B HIkHeH 4actd puc. 81, HO och X M Y MeHAIOTCS MecTaMH.

IInomane cetyio-cepoil Yactu ¢urypsl pasHa 4. Ilnomans
TEMHO-CEpoit YacTH GUrypsl paBHa B, a Tak kak C = B, miomais
TEMHO-cepoit yacTH ¢urypbl takxe paBHa B. Takum obpasom,
MJIOLIAA TEMHO-CEpOi M CBETJIO-CEpOM 4YacTe Takxke MOMEHs-
nuch Mectamu. ClenoBaTeNibHO, €CJIM TeHepb MbI BBIYTEM ILIO-
wanb OoJybledl TEMHO-CEPOH YacTH W3 IUIOLIAAM MEHbIIEH
CBETJIO-CEPOH YaCTH, TO MOJYYHM OTPHIATEIBLHOE YHCIO.

HetpynHo NOHATH, KakuM oOpa3oM NpUMEHHMa B JaHHOM
ciayvae Hama ¢yHOaMeHTaj bHas Teopema. BenuwuuHa pa3HOCTH,
TOJIYYCHHOM IPH BBHIMUTAHUH IUIOLIAOU TeMHO-cepod Gurypsr us
MJIOIaAN CBETJIO-cepoi GHIrypsl, ecTb HempepbiBHas (yHKuus
yTjia mOBOpOTa JIMCTA Mpo3pauyHoil Oymaru, H3IMEHAIOIIETOCs OT
0 mo 90°. Tak kak 3Ta BEJMYHHA B HMCXOJHOM IOJIOXKECHUH
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Puc. 81

Kaxk «yeTsepToBaTh» M06YI0 061aCTh IByMsl B3AaUMHO TEPNEHAUKYJIAP-
HbIMH JIMHUSIMH.

MOJIOXKHMTEIbHA, & B KOHEYHOM OTpHLATE]bHa, B HEKOTOPOM
MPOMEXYTOYHOM TMOJIOKEHUH OHA OOpallaeTcs B HyJib, U B 3TOM
MOJIOXKEHWH ILUIOLIAJM TEMHO- M CBETJIO-cepoil yacTedd Gurypnl
paBHbI. DTO 03HAYaeT, YTO B3aUMHO MEPNEHIUKYJISPHbIE OCH
menst GUrypy Ha 4eThipe paBHbIE MO IUIOIIAAU YacTH.
Joka3aHHas HaMH TeopeMa IOMycKaeT o0oOIIeHue Ha Ciy-
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yali MHOTOMeEpHBIX mnpocrpaHcTB. JIro6oe TpexmepHoe TeNO
MOXeT OBITh pa3fesIeHO Ha BOCEMBb PaBHBIX MO 00beMy uyacTei
TpeMsi B3aUMHO NEpNeHAUKYISPHBIMH III0oCKocTsSMU. B obuiem
cny4ae mo6oe N-mepHoe Teno (N — pa3MepHOCTh MPOCTPAHCTBA)
MOXHO pa3aennrh Ha 2V vacteit paBHOrO 11NCcpO6BEMA N B3a-
HMMHO NEPNECHAMKYIAPHBIMH IUIOCKOCTSIMI.

Kak 4 B mpeapiaymmux nmpuMepax, Teopeii. o KOTOpO# uieT
pedb, IPUHAIJICKAT K YHCIY TaK HA3BLIBAEMbIX TEOPEM YHUCTOTO
CYLLIECTBOBAHHMS M MaJI0 4€M MOXET MOMOYbL B NMPAKTHYECKOM
peLlIeHUN 3a7ja4i O AEJICHUH HeCHMMETPUYHEBIX GUryp Ha 4yetbipe
paBHble yacTH. Tak, MbI 3HaeM, 4TO MU(aAropos TPeyroabHUK CO
cropoHaMH 3, 4 ¥ 5 MOXHO pa3/IelIMTh HAa YeThIpe PaBHbIE MO
IUIOUIAA YaCTH ABYMS B3aMMHO TIEPHEHOAHKYJISPHBIMH NPIMBbI-
MH, HO TIOCTPOCHHE 3THX MPSAMBIX CaMoO II0 cebe MpencTaBiseT
apyryro 3amady. [IpocToit cnocob pelieHus €e MHE HE M3BECTEH.

Ha puc. 82 npeacrapiens! 4 3aJavyd Ha OeJICHHE Te€OMETPH-
yeckdx GuUryp Ha paBHble MO IUTOMIAQM 4acT. PellleHue HX
ropasio MeHee TPYOHO, YeM «4eTBepTOBaHuMe» mudaroposa
TpeyrojibHuka co cropoHaMu 3, 4 u 5. OnmHako Bce 4 3amaym

<>

Puc. 82

qCTb]pe 331444 o paSﬁHeHHH Ha ABC PABHOBCJIMKHE 4YaCTH.
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JOCTaTOYHO XHMTPOYMHBI, M pelleHHe HxXx TpebyeT HeManoi
H300peTaTENHLHOCTH.

B nepBoit 3amase ¢urypy, cocraBieHHYO U3 9 KBaJApaToOB,
TpebyeTcs pa3JenuTh Ha 2 paBHBIE NO IUIOLIANM YaCTH NPSMOI,
MpOXOJdiIel yepe3 BepHIUHY P.

Bo BTOpOii 3amade purypy, COCTOSAIIYK H3 5 Xpyros, Tpe-
OyeTcs paszenuTh Ha 2 paBHBIE IO IUIOLIAAM YACTH IIPAMOI,
MpOXOIdileil yepe3 TO4YKy P—IEHTp JIEBOro Kpyra B HIDKHEM
psay.

TpeThs 3aga4a COCTOUT B TPUCEKIUHU ILIOILAAH NTPABUILHOTO
HIECTUYTOJIbHUKA [IBYMS NPSMBIMH, NPOXOASILUMH 4€pe3 Bep-
muHy P.

B derBepTOif 3amaye TpebyeTcs pa3leNMThL IMONOJIAM paBs-
HOCTODOHHHI TpEyroJbHHK KpUBOH MHMHHUMAJbHOH MiuHBL. Ha
pHuc. 82 moka3aH paBHOCTOPOHHMI TPEYrOJIbHHK, pa3le/iCHHBIH
MonoJyiaM KpaT4aiiliieil mpsaMoii, Ho cymiecTByeT Gosee KopoTkas
KpUBasi, TaKkXe [eNsiias pPaBHOCTOPOHHHWH TpPEYroJbHHMK IIO-
MOJIaM.

OTBeTbl U peLieHnn

Ha puc. 83 noka3aHo, kax MOXHO pa3fenuTh HA KOHIDyeHT-
HbIE ONOBUHEI 12 duryp, usodpaxeHHbix Ha puc. 75. Ha puc. 84
MOKa3aHO, KaK MOXHO Pa3JIeJIMTh Ha OJHU U T€ XK€ 4 KOHIPYEHT-
Hble YacTH 9 u3 12 puryp nenramMubo. Tpu IEHTAMHHO B HHXXHEM
pAoy He MOryT ObITh paslieieHhl Ha 4 KOHTDYEHTHBIE YacTH
mobo#t hopmMBI.

Ha puc. 85 npuBeneHsI pelIeHAS YETHIPEX 3a/1a4, O KOTOPhIX
MBI YIIOMUHAJH B KOHIE IjaBbl. UTOOB pa3lenuTh Ha IBE
paBHBbIe YacTH (Gurypy u3 9 kBaapaToB, [JOMOJIHHUM €€ HECATHIM
KBaZpaToM (Ha puC. 85 OH MOKa3aH IITPUXOBBHIMH JIHHHSMH).
ITposens npsMmyro AB, Mbl HaiineM Touky C, a 3aTEM COCOTUHHUM
ec OTpe3KoM IpsmMoili ¢ Toukoit P. Ecmu mmHY CTOpPOHBI
KBaJpaTa OpHHATH 3a emuHANy, To0 CD = 1/4. HeTpynHo BHIeTH,
yro mpsMmas PC nenut ucxodHyioo ¢urypy Ha 2 paBHBIE IO
wromaay yactu. YtoOsl pa3nenuTs nmomoixaM Gurypy us S kpy-
roB, IPHCTPOHM K Heil eme 3 Kkpyra, Kak MoXa3aHo HITPUXOBBIMU
JIMHASMH. SICHO, 4TO MpsMasi, IMPOXOASAINAs 4epe3 LEHTPHI Jie-
BOTIO KpYTa B HIDKHEM DSAy M IPaBOro Kpyra B BEPXHEM psny,
JIeJIMT MOMOoJIaM IuTomanb Beedt ¢urypsl. (O0e 3amauu 3auMct-
BoBaHBI U3 kHurH P. M. JIrocu [12, 1¥].)
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Puc. 83
Pemenus 3ana4 0 pa36HEHHH HA NBE PaBHOBEJIMKHE YaCTH.

TpHCEKIHNIO MPAaBHIBHOIO HIECTHYTOJNIBHAKA, H300PaXXEeHHOIO
B HHMXHeH YaCTH pHC. 85, MBI NONYYHAM, COEJMHHB BEpIIHHY
P ¢ cepequaamu C u D aByx ero cropoH. IlpeamonoxuM, 4To
PaBHOCTOPOHHHE TPEYTrOJILHMKH, M3 KOTOPBIX COCTaBJIEH Mpa-
BIJIBHBIN IIIECTHYTOJIbHAK, HMEIOT €AMHHYHYIO IUTOIIaAb. Toria
IIomanb TpeyroinbHaka PAB paBHa equaune. CneaoBaTeNnbHO,
Iiomaas TpeyrolibHHka PBE paBHa 2, OTKyZJa ciedyeT Bce
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Pa36ueHue (I)lfll"yp TICHTAMHHO HAa 4YE€THIPE KOHIPYEHTHBIE 4aCTH.

ocranbHOe. MHe He yOaJioCh HAWTH CpPaBHMTEJIBHO IIPOCTOE
pelleHHe 3aavd O TPHCEKIOMHM MNPABIWILHOIO MATHYTOJLHHKA
IBYMS NIPSMBIMH, MPOXOASAUIMMH 4epe3 OJHY H3 €ro BEpILIHH.

JIBa MpaBUJIBHBIX HIECTUYTOJIbHUKA B CpPeIHEH yacTH puc. 85
nokassiBaloT, kak Jleo Mo3sep nokasan, 4TO KpuUBasi MHHH-
ManpHOR [UIMHBI, OesIas IOIoJaM paBHOCTOPOHHHH Tpey-
TOJIBHHUK, €CTh [Iyra OKpPYXHOCTH. JlefiCTBUTENILHO, KaKOi OBl HA
6buTa dopMa KpUBOM, Aeislleidl pAaBHOCTOPOHHHN TPeyroibHHK
MOMOJIaM, MPH OTPaKEHHH TPEYTOJIbHUKA OTHOCHTEJILHO ONHOH
U3 BEpHIMH OHAa 00pa3yeT 3aMKHYTYIO KPHBYIO, KaK ITOKa3aHO Ha
puc. 85. Takas 3aMxHyTas KpuBas HEJHT NMPABWIBHBIA 1IECTH-
YTOJBHUK [OMOJIaM H 3aKJIIoYaeT BHYTpH cebss HEKOTOpYIo
wromaas. Ho, kak m3BecTHO, cpenu Bcex (uryp, MMEIOIIHX
JaHHYIO TUIOMIAAb, HAUMEHBIINH IEPHMETP UMEET OKPY)KHOCTD.
CrnenoBaTeNbHO, KpHBas MHHHMAJNBHOM JUIMHBI, JENsInas No-
OJIAaM PaBHOCTOPOHHMH TpEyrojbHHK, €CTh HE YTO HHOE, KakK
nyra okpyxHOCTH. (OTa 3aJaya 3aMMCTBOBAaHA MHON M3 KHHTH
Yapnsa V. Tpurra «3amaun ¢ usroMuHKoi» [12, 2*].)
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Puc. 85

Peruenus YETBIPEX 3dJa4 O pa36neHnn Ha OBC PABHOBCJIMKHE YA4ACTH.

[JononHeHue

[IpemnoxkenHoe MHOW pellleHHE 3a0a4d O JEJICHUH IOMOJIaM
GUrypel U3 5 KpyXKoB TpeOOBaNIO MOCTPOEHUS TPeX HOIOJIHH-
TeJIbHBIX KpyroB. MHOrMe 4MTaTeNd MPUCTANU pelleHus 0e3
JOTIOJIHUTEIbHBIX KpyroB (puc. 86). Kakx BuaHo uz puc. 86,
XKApHas JIMHAS JendT nomojiaM ¢urypy u3 5 kpyroB. Makc
Topnor ®wumnce u3 Cannueein (Kamuadoprus) npucitan pe-
ILIIeHNe, MPeB30IUe/IIee Bce OCTANbHBIE: OHO He TPeOYyeT HuKaKux
IpeABApUTENbHBIX MOCTpoeHHA. OH 3aMeTiiI, 4TO mpsiMasd,
OpOXOnsIas uYepe3 TOYKY KacaHWsl ABYX KPYroB, NEJIHT HX
IUIOLAbL TIONMOJAM HE3aBHCHMO OT TOTO, KdK OHA MOBEPHYTA.
Ecnu 3Ta mpsMast k TOMy Xe TIPOXOAMT Yepe3 HEHTP TPEThEro
Kpyra Tak, YTO JBa OCTAJBHBIX KpYyra JIeaT 110 pa3Hble CTOPOHBI
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Puc. 86

YCoBepLICHCTBOBAHHBIC PELICHUS 3a/aYd O pa3OHCHUM HA /IBE€ pABHOBC-
JINKUE YaCTH.

OT MOpsSMOM, TO MJIOWAAb BCEX NATH KPYI'OB OKAXETCA pa3-
neneHHo# momosaM. CyInecTBYeT 5 TakuX NPSIMBIX, KaXgas U3
KOTOPBIX NMPOXOJUT Yepe3 UeHTPp ofHOro u3 Kpyros. Ha puc. 86
noka3aHa (IITPUXOBOH JIMHUEH) OAHA U3 TAKUX MPAMBIX.

B koHue «OTBETOB U pelICHUI» 51 YIOMSHYJI O TOM, YTO MHe
HEU3BECTHO [IPOCTOE pellleHUEe 3a/1aYH O TPUCEKIIUH PABUIIBLHOTO
MATUYTOJbHUKA [IPAMBIMH, TPOXOAAIIMMY Yepe3 OAHY BEPLIMHY
natuyronbHuka. Kapn ®. don Maitendensar u3 Bankysepa
IPEeNJIOKUIT pellicHHe ITOi 3amadd, CyTh KOTOPOTO SCHA M3
puc. 87. Ilpeanonaraercs, 4TO CTOPOHA MNPABWIBHOIO TNATH-
YrONbHUKA HMeeT eAMHUYHYIO JJIMHY.

Paccka3aB o memeHMM Ha 4eThIpe paBHble YACTU TUIOLUAIN
o000 Gurypbl AByMs B3aUMHO HEPHEHAMKYJISPHBIMM MPSMbI-
MH, s 0OpaTHI BHUMAHHE YNTATENCH Ha TPYAHOCTH [IOCTPOEHUS
TAKUX NPAMBIX s nrdaropoBa TPEYrojbHUKA CO CTOPOHAMH 3,
4 u 5. ®on MaiiendenbAT NEPBBIM OpPUCTAN pELUEHHE ITOH
3a4a4d W J0oKa3ajd ero e€AMHCTBEHHOCTb. TO K€ 1O CYIIECTBY
pellieHHe, CIIMIIKOM CI0KHOE, YTOOBI ero MOXHO ObLITO NPUBECTH
31ech, no3aHee npucianu Bunguwuta u Cecun Jx. ®uaunnc.

XoTs HM OJHOMY M3 YHMTATENEH He yaanoch OBHAPYXHUTh
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Puc. 87

TpI/ICCKLU/Iﬂ TUIOINA/TA TTPABUJIBHOTO MATHYTOJIBHUKA.

001l aarOpuTM pellIeHHs] BceX 3ajad Ha paspe3aHue JHoObIX
¢uryp Ha 1BE KOHTpYEHTHBIE TOJIOBHHBI (€CJIH TAKOE pa3pe3aHue
BO3MOXHO), MHOTHE YMTATEM CYMEJH HAWTH aJIrOPUTMBEI,
OPUMEHUMBIE K JOBOJILHO INHPOKOMY KpYry TaKMX 3a7a4.
Hampumep, B HEKOTOPBIX ClIy4asx TAKUE 331441 MOXKHO PeIaTh,
BhIdepunBast GUrypy, KOTopyro TpebyeTcsi pa3aesuTh, Ha JIUCTE
Opo3payHoll OyMaru M TNoO-pa3HOMY IIOBOpa4MBasi KOHTYPBI
GUrypsl  OTHOCHUTEIBLHO IMepBOHa4YaldbHOM (urypsl. I[lepBoiMu
TaKOTO POAd MOAXOMAbI K PEIIEHHIO 34a4 Ha pas3pe3aHde
npuciama AGens bombGepo, Pobepr V. [l3Buc, [dxeiimMc P.
Ouenarn, Jssug Oaemunr; Annen Ix. lseuk, [Isansn Cnutop,
Jlacno M. Bewen u Mapcenb Bunokyp.

Hon Teiiop npeaokui Uaer LIYTJIMBOrO Mapyd HA OCHOBE
OpecIOBYTON TeopeMbl O HEMOABWXHOW TOYkKe—TOH caMoil
TeopeMbl, HA KOTOPOH OCHOBAHBLI BCE YNOMUHABIINECS TEOPEMBI
0 BO3MOXHOCTH TOrO HWJIM HHOTO yieJeHus ¢uryp. Bbl 3ak-
JIF0YaeTe Mapd, 4TO CyMeeTe MPOBECTH JIMHUIO UTMHOH po6HO
B | cM, U BBIMTPHIBAETE, MPOBOAS JIMHHMIO JIMHON OKOJIO 3 cM:
TOCKOJIBKY [UIMHA JIMHUM W3MEHSeTCS HeMPEPBIBHO OT HyJs (WM
BEJIMYMHBI MEHbIIE 1 CM), HEMPEMEHHO HANOETCS MPOMEXYTOH-
Has TOYK4, B KOTOPO# JJIMHA JIMHUU COCTaBUT POBHO 1 cM.

Kak ™Mbl yxe 3HaeM, JoOble aBe (Urypbl Ha IUIOCKOCTH
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Puc. 88

Emme Heckobko 3amad o pa36ne}mu Ha IB€ PABHOBCJIIMKHC YaCTH.

BCerja MOJXHO DPa3[¢jIMTh Ha JBE PaBHbIE IO IUIOIIAAM YACTH
oJHOH npsMoii. B cBoelt kHUre «MaTeMaTHYECKHH KaJlelIoCKOm»
[12, 3*] I'yro Llteitnray3 yTBepXgaeT, YTO CyMMAapHYIO IJIO-
mage JoObIX Tpex GHUryp Ha MJIOCKOCTH BCErJa MOXHO pa3sjie-
JIATH MOMOJIAM C HOMOHIBIO MOAXOISIIMM 00pa3oM NpoBedeH-
HOM OKpYyXHOCTH. Jloka3aTenbcTBa 3TOro yrBepxacHus LlTein-
ray3 He NPHBOJIUT, CChUIAsChb B NMPHMEYAaHHH HAa COOCTBEHHYIO
CTaTbi0 B CEPHE3HOM MaTEeMaTHYECKOM XypHale [12, 4*].

C Tex mop Kak 3Ta rjaBa BIEpBble MOSBHJIACH B XypHale
«Scientific American», B MaTeMaTH4YeCKUX U TOMYJSPHBIX XYp-
Hanax tuna «Games» («Vrpei») 1 IByX apreHTHHCKHX XypHaax
«Juegor» («Urpe») u «Cacumen» («I[IpOHHIIATETLHOCTEY) OBLIO
OonyOJMKOBAaHO MHOIO 3aJaiy O AeJieHHH ¢GMUrypbl Ha n KOH-
rpyeHTHBIX 4acTeil. Brlmyckaembit ¢upmoii Springer-Verlag
«MarteMaTuueckuil KajeHOapp» Ha 1979 T. MOCBATHN TaKuM
331a4aM OT/JEJIbHBINH OYEPK U YAEIIHII IEIYIO CTPAHUIYY OCOOEHHO
TPYIHBIM 3aJladaM O JieJieHMH (Uryp Ha MOJIOBUHEIL.

Q6pa3sen Takoit 3agauu mpuBeneH Ha puc. 88. Jlunum ceTku
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Puc. 89

3agada o TpUceKUUH (BBEPXY) U JIBE 3a/1aUH Ha «4E€TBEPTOBAaHHEY» (BHU3Y).

MPUBE/ECHBI JIMIIL JJ151 TOTO, YTOOBI BHI JIy4llle IPeACTaBuIH cebe,
KaK MOCTPOUTL KOHTYpH! (PHTYp, M BOBCe HE 03HA4aIOT, OyATO
H pa3pe3 ciedyeT IpoBoauTh o HUM. CaMas TpyaHas u3 3a1aq —
3T0 pa3bHeHue HA JBE paBHBIC YAacTH MOCNieaHed (GUrypsl, mpu-
nymanHo#t C. B. T'onoM6oM. B kavecTBe yka3zaHus K pelieHUAIM
(T. €., HOMPOCTY rOBOPA, MOJCKA3KH) 3aMe4y, YTO B 3TOM Clly4ae
pa3pe3 NMPOXOIMT IO JIMHUSM DEIIeTKH.

B Bepxue#t wactm puc. 89 Bb BHOMTE OOHY M3 3aJa4 Ha
TPHUCEKIHNEO (PUTYP, OMyOIMKOBAHHBIX BecHO#M 1984 r. B aHTIHIICKOM
xypHasie «Eureka» («3Bpuka»): TpebyeTcs paspe3arb (urypy Ha
3 KOHIpYEHTHBIE (Hryphl MOJHMHHO. B HuXHeil yactu puc. 89
MpUBEIEHBl [IB€ 3aJaYyd Ha «YETBEPTOBAaHUE», MPHUIYMAHHBIC
Manmxynatom Xeraom u3 UHauy. Ha nesoii ¢purype ;KMpHBEIMH
JMHHSMH MOKAa3aHO, KaK JIErKkO OHA MOXET OBITH pa3zelieHa Ha
YeThipe KOHTPYEHTHHIX TpPEYrojbHMKa. Bamia 3agadya cOCTOHT
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B TOM, 4TOOBI pa3fefnTh Ty e (GUIrypy Ha HeThIpe KOHTPYEHT-
HbIE 9aCTH, Ka)XXIas U3 KOTOPBIX CONEPXKHUT MO OIHOH U3 YeThIpex
XHPHBIX TO4Yek. Bropas 3amaua Xerma cOCTOMT B JOCTICHUM
4eTBIpEX KOHTPYEHTHBIX 4acTeil mpaBoil ¢urypsl. Bo Bcex Tpex
3a/avyax, NPUBEIeHHBIX Ha pHC. 89, pellieHHe NOCTHraercs pas-
pe3aHueM HcXomHOH ¢urypsl mo JuHUSM ceTku. Eciu 6wl 51
MpUBEJl OTBETHI K 3THMM TpeM 3ajaiyaM M WIECTH 3a7adaM Ha
nesieHue GUTYp TOToIaM, IPUBEISHHBIM Ha puc. 88, TOo pemiath
HUX ObLITO ObI HE TAK MHTEPECHO.

B cBoeM apxumBe sI HalleJ ra3eTHyIO BbIpe3Ky oT 21 siHBaps
1983 1. ArenrctBo Accommmaiiten INpecc coobmaer uz CeHTpan
Cutn (KeHTYKKH) O TOM, YTO MECTHBIH CyIbsi BBIHEC DEIlICHHE,
sampenaroniece Bupmkumny M. OsepxapTy OeUTh TOM MOTMOJAM.
[Mo-BumuMoMy, cynpyra Mucrepa IBepxapra NoTpeboBana mnpH
pasBode pazfesia MMYyUIecTBa IIOTOJIaM, W MHCTep JBepxapTt,
BOOPYXUBILUYCE TWIOH ¥ APEJbIO, IPUHSJICS pe3daTh CBOH JOM HA
JIB€ PaBHBIC YACTH, OOHY M3 KOTOPBIX OH HA3BAJl «E€TO 4acThby,
a IPYTYIO — «€e 44CTh».
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HapexkHble wmndpobl

Haitaetcs HemHOro roaeii. KOTOpBIX
MOXHO 3d4CTAaBUTh NOBEPHThL B TO, 4TO
HEJIErko H300pecTH MeETOh TaiHOMKUCII.
CNOCOOHBIH yCTOSATh NMPOTHB YCHIIMIA TeX,
KTO TIOTILITAETCA €ro PacKpbiTh. Tem He
MEHEE MOXHO CMEJO YTBEPXAATb, 4TO
YeJOBEYECKHA TeHHMH He B cuJiax cocTa-
BUThL LH(QP, PackpbiThb KOTOPBIH OKa3a-
JIoch Obl HE TOA CHJIYy YEJOBEYECKOMY
[EHUIO.

Darap Aanan Ilo

HenpecTaHHplil pocT CTOMMOCTH TOYTOBBIX YCJYr, COMPO-
BOXKTAOLLIMACS NOBCEMECTHBIM YXYALIEHHMEM HX KA4eCTBAa,— TEH-
JICHIHA, KOTOPas MOXET OKA3aTbCAd KAK YCTOHYMBOM, TaK U He-
veToiiuuBoii. Ec1i ke TOBOPUTH O CPENCTBAX JMYHOU CBS3H. TO
B O/npkaiiilie JdecaTuaeTHS TPAAHIHOHHAS TOYTA YTPATHT CBOE
3HAYEHME MO TOH OPOCTOl MpUUUHE, YTO nepemaya uHbopMauuu
MO 3JIEKTPOHHOM MOYTE NMPOHCXOAUT ropasgo ObicTpee M 06x0-
JUTCA TOpa3fo JelleBse, YeM MO OOBLIYHBIM IMOYTOBBIM CHCTE-
MaM. Hemanek ToT yac, KOorja KaXIAblii U3 HAC CMOXET INOJAOUTH
K moboMy TeseoHy, BBECTH TEKCT B CHELHAJILHYIO IMPUCTABKY
1 HabpaTb HyxHbli Homep. TenedoHn Bamero ampecara Ha
JpyroM KOHIE NPOBOJAa HEMEIJICHHO OTIe4YaTaeT INepedaHHOe
BaMH COODILIEHHE.
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Bo3MOXHO, 4TO Ha TEpPBBIX NOPAX YCIYraMH 3JeKTPOHHOI
mouThl OyayT MOJB30BaThCA NPABHTEILCTBEHHBIE AaTCHTICTBA U
KpYINHBblE KOMIAHUH, HO BCKOPE O4epenb JOWIET U A0 HeOOIbIIUX
npennpusATAd M 4acTHbIX Juil. Korma ke 3JIeKTpOHHAs IouTa
IIOJIyYUT MACCOBOE paclpOCTpaHeHHEe, BO3HHKHET Bce Ooiee
OCTpO olIyiliaeMas ToTpeGHOCTs B YAOOHBIX IJIs HCIIOJIB30BaHMS
W HAOeXKHBIX 1Mppax, MO3BOJISIOMKX YCHEIIHO OOPOTHCS C He-
KeJaTebHOH yTeukod HHpopMamuu. AHANOTHYHAs MpobiieMa
BO3HHMKAET U B CBI3U ¢ obecneyeHneM HaleXKHOH 3alllUThl 4acT-
HOIl MHpoOpMalK, XpaHALIEHCS B KOMIBIOTEPHBIX OaHKax HH-
¢opmaimu, OT HECKPOMHBIX B30pOB TeX, KTO HMEET TOCTYI
K MaMsTH 4epe3 ceTd oOpadOTKH NAHHBIX.

HeynuButensHO, 4TO B MOCAEIHHE OBl HEKOTOPBIE MaTeMa-
THKH CTajyl 3adaBaTh cebe BONPOC: MOXHO JIH CO34aTh LGP,
MIO3BOJHIIONINI OBICTPO OCYIIECTBISTH 1IM(POBKY H paciindpoB-
KY TEKCTa C IOMOIIbIO KOMIbIOTEPA, He Tpedyromuii N3MeHeHUs
KJII0Ya MPH NOBTOPHOM HCHOJIb30OBAHUU U CHOCOOHBIH YCTOSTH
nepe BCeM) YXHIIPEHUSIMHE KPUITOaHAMUTUKOB? Kak HU ynuBu-
TEJIbHO, HO CO3[aHHE TAKOIO HOeanbHOro imudpa oKa3amoch
BO3MOXHBIM. [IpOpBIB MpOH30IIEN cOBceM HenaBHO (He Oomee
IBYX JIeT Ha3zax) W CYJIHT NPOU3BECTH MNEPEBOPOT BO BCei
001aCTH CEKPETHOM CBS3H,— IEPEBOPOT HACTOJIBKO PEBOJIIOIMOH-
HBIif, YTO BCE CYII[ECTBOBABINME paHee WIHGPHI U METOIbI «packa-
JILIBAHUS» UX MOTYT BCKOPE OKA3aThCs MPEHAHHBIMH 3aOBEHHIO.

Hanexusii mmmdp MoxkeT OBITH HagexkeH TNO0 TeOPETUIECKH,
60 BCEro JIMIIb mpakTuuecku. darap Annal Ilo, Boobpaxas-
i cebsi HCKyCHBIM KPUNTOAHAJIUTHKOM, CYHTAJ, 4YTO HET
Takoro mudpa, KOTOPBIA HEab3s ObLIo Obl «pasramgath». I[lo
riayboko 3abmyxmancs. K ToMy BpeMeHM TeOpeTHYeCKH He-
packpbiBaeMbie MmHdppsl ObLIM B XOMy YK€ MOYTH MoJjBeka. Bee
OHM OBUIM OQHOPA30BbIE, T.€. MPeAHA3HAYAINCH LI MH(POBKU
OOHOTO-€AMHCTBEHHOTO Tekcra. [IpuBemem mnpocToil mpumep
Takoro niugpa, OCHOBAaHHOrO Ha caBure 6yks ajipaBuTa (MHOT 1A
Takoi mudp HaspBarOT mMdpom Llezaps B naMATh O TOM, YTO
uM nons3oBaiics euwe FOmnumit Llezaps).

Bemmummure cHavaa Bech andaBuT, a 3a HUM — LdpsI oT 0 10
9. (Ilpn mwudposke 0 cOOTBETCTBYET NPOGETy MEXIy CIOBAMH,
a ocraJibHble UHdPH—3HaKaM NpunuHanus.) [1on BpIMECAHHOW
MOCJIEIOBATENBHOCTBIO 3HAKOB PACHOJIOKUTE TAKYIO XKe IMOcie-
MOBATENBHOCTD, UKJINYECKH CABUHYTYIO BIIPABO HA MMPOU3BOJIb-
HOE YUCJIO 3HAKOB, KaK Moka3aHo Ha puc. 90. Hludposka coctont



Mndp, xkoTOpBIH He ymanoch pasraaats darapy Ilo

GE JEASGDXYV,

Z1J GL MW, LAAM, XZY ZMLWHFZEK EJLVDXW
KWKE TX LBR ATGH LBMX AANU BAI VSMUKKSS PWN
VLWK AGH GNUMK WDLNZWEG JNBXVV OAEG ENWB
ZWMGY MO MLW WNBX MW AL PNEDCFPKH WZKEX
HSSF XKIYANUL. MK NUM YEXDM WBXY SBC HV WYX
PHWKGNAMCUK?

B 1839 r. Darap Ayutan ITo o6paTuics k HOCTOSSHHBIM
YYTATENSIM PENAKTHPYEMOro MM paszena B ¢uiIaneib-
duiickoMm xypHase «Alexander's Weekly Messenger» ¢
MpeJIOKEHUEM NMPHUCHLIATH eMy MUPOTeKCTHI (3amudpo-
BaHHBIE C MOMOIIbIO MOACTAHOBKH OYKB TOFrO k€ ajihaBu-
Ta), yrBepxkaas, 4ro Oepercs OGe30TiaraTelbHO «packo-
noTh» Bee mmdpbl. Hekuit [Ix. V. Kann oTkaukayacs Ha
npusslB [1o ¥ mpucnan mMuppoTEKCT, NPUBECHHBIA BhILIE
(mocnanue Kanmna 6pu10 OmyOJIMKOBAHO B HOMEPE XKYpHAIa
ot 26 deppans 1840 r.). B cregyromeM HOMepe xypHaia
Ilo «mokazan», yrto mupp Kamma ObUT pO3BITpHIIIEM —
«MEIIaHMHOM cly4aifHbix OykB, He UMeEIOIEeH HH MaJieii-
IIIETO CMBICTIa».

B 1975 r. bpaitn [x. Bunkens, MateMaTuk u3 AJlb-
6uon-kosnemka, 1 Mapk Jlucrep, CTyQeHT-XMMHK, moce-
LIABIITHHA JIeKIKY BUHKENS MO0 KPUNTOJIOTUH, «PACKOJIOIIN»
mwudp Kanma. ITo 6s11 mpaB B ogHoM —mudp Kanna ne
6bL1 MPOCTOM MOACTAHOBKOW, HO mpHciaHHbIM Kanmom
mmdpoTekct He Obul Oeccmbicimieil. Bpsio M cTOUT
ynpekaTh Ilo 3a mOMylIEHHYIO MM OIIHOKY: NMOMHMO
omHOI KpymHOW ommbku B TekcTe Kanma 6puto obHapy-
XeHo eme 15 Heboypmux ommmbok (BOZBMOXKHO, OMEYaTOK,
MOTYIIEHHbIX HAOOPIIMKOM MPH CYATHIBAHMU TEKCTA).

Bunkenb u3maet HOBbIH XypHan «Cryptologia», koTo-
pBIil TOCBSLIEH TIJIABHBIM 0O0p4a30M MaTeMaTH4YeCKMM H
BBIYHCIHITEJIBHBIM aCHeKTaM KpUNTOJIOTHU. B mepBoM HO-
Mepe XypHana (sHBapb 1977 r.) paccka3zaHa MCTOpHUS
umppa Kanma u mpuBeneH B kavecTBe 3afavd U YUTa-
teneit mudporekct. [Jo cux mop packosiors mudp Kanma
yOAJoch BCErO JIMINb TpeM 4YuTaTessiM. PacmmdpoBky
TeKCTa s mpuBedy B pasmesie «OTBETH U pEIICHUD).
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Puc. 90

Wndp KOans Liezaps co caBUroM JlaTHHCKOro ajgasuta Ha 10 OykB.

B CUMTBIBAHUM TEKCTA, OTHICKAHUM KaXAOTO CUMBOJIA B BepXHeil
CTPOKE M 3aMEHE €ro CUMBOJIOM, CTOSIUUM MOJ HUM B HIDKHeI
crpoke. B pesynbrarte mojydaercs npocToi mUp, OCHOBAHHbI
Ha MOJCTAHOBKE CUMBOJIOB. PackpbITh €ro He COCTaBJSCT TPyl
Jaxe IS JIFOOUTeNs.

HecMoTpst Ha cBOrO mpocToTy, WHM}p, MOJy4YaeMblit mpu
UUKJIMYECKOM CABMIE MOCIEAOBATEILHOCTU CUMBOJIOB, MOXET
CTaTh OCHOBOUM AEHCTBUTENHLHO HepackpbiBaemoro mmdpa. Beco
TPIOK 3aKJIFOY4eTCS B HCIOJIb30BAHHU IUISI KaXOOrO0 CHMBOJA
B TEKCTE «CBOET0» MHAMBUAYAJLHOTO LIM(pA: BEIUYHHA CABUTA
KaX/blii pa3 BbIOMpAeTCs CIy4YalHBIM 0Opa3zoM. DTO HETPYAHO
cAeNlaTb, €CJIH BOCHOJIL30BATHCSA, HAMpPUMEp, BEPTYILKOH,
n3o0paxeHHo# Ha puc. 91. [Ipeanonoxum, ¥To He3alUPpPoOBaH-
HbIH QHTJIMACKUM TEKCT HAYUHAETCS C ONpEeAesIEHHOTO apTHUKJIA
THE. MbI 3anmyckaeM BepTYIIKY, M CTPEJIKAa OCTAHABIIMBAETCS HA
6ykBe K. DTO 0O3Ha4aeT, 4To I KOAUPOBaHUs OYKkBHl T ciemyeT
BOCNOJIb30BaThcs WHppom Llezaps, B koTopoMm HuxHHE anda-
BUT CABUHYT Ha 10 CUMBOJIOB BHpaBO TaK, YTO A B HHXHEM
andaBute mpuxonurcs nony OykBod K B BepxHeM andasuTe.
B srom mmmdppe Llesaps 6ykBe T cootBeTcTBYeT OykBa J. Ta
ke npoleaypa MpUMEHSETCS K KaXIOMY CUMBOJIy HCXOOHOTO
TEKCTA: MPEXAC YeM 3aMEHSTh OYepeaHON CUMBOJI, Mbl 3aITyCKa-
€M BEpPTYILKY M y3HAE€M, HAa CKOJIbKO CHMBOJIOB HEOOXOIUMO
CABUHYTH HUXHUHN ajihpaBUT OTHOCUTENBHO BEpXHero. B pe3yinb-
TaTe Mbl TMOJy4deM MMUPPOTEKCT, HAYMHAIOLMIACH ¢ GYyKBbI J,
U «kJTF0Y» mudpa, HaunHarouwmiics ¢ 6yksbl K. [loguepkHeMm, uto
KJFOu [IM$pa OKa3hIBAETCS TAKOW € MJIHHBI, KaK HCXOJHBIH
TEKCT.

YT00BI BOCHOJIB30BATHCS TAKUM OJHOPA3OBBIM LIH(PPOM 115
nepeqavyd COOOIIEHHST KOMY-HHOYAb (0003HAYUM HAILIETO KOp-
pecrioeHTa Z), HaM HEOOGXOAMMO NpeABApUTENbHO IepeaaTh
Z KJIF0Y. DTO MOXHO CHEIATh C MOMOLLBIO HAIEXXHOTO Kyphepa.
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Puc. 91

P'dHIIOMPB‘dTOp JUI «OJTHOPA30BOTro U]M(prBaHbHOFO OJNIOKHOTAY.

3aTteM Mbl NocblldeM Z (Hampumep, Mo paauo) wudpoTekcT.
[Monyuyus ero, Z pacmiupoBBIBAET COOOIICHHE C TOMOIUBIO
KJI04a M YHHYTOXAeT KIHo4Y. [1osib30BATBCS OOHUM U TEM XKE
KJIFOUOM MOBTOPHO 3AMPEIIAETCs, TAK KAK €CJIM JABa MOJYYEHHBIX
C ero moMollblo HHPpoTekCTad OYyaYT NEpexBAUYEHBl, Y KPUIITO-
AHAJMTUKA MOXET OKa3aTbCsl JOCTATOYHO MATEPUAJIa, UTOObI
paciiuppoBaTh TEKCTHI.

HerpyaHo noHsTh, NOYCMYy OJIHOPA30BbIA MHQP HEPACKPHI-
BAEM JIAKE B MPHUHIIMIE: TAK KAK KX CUMBOJ B UCXO/HOM
TEKCTE MOXET ObITh 3dMEHEH JIIOOBIM JPYIrdM CUMBOJIOM U Bbl-
0op 1000 3aMEHbl COBEPLIEHHO CJIyYdeH, IUUGPOTEKCT He
00MalueT HUKAKOH BHYTpeHHEH cTpykTypoil. Muaue rosops,
JMOOOH TEKCT, UMEIOMIUI TAKYIO Xe UIHHY, KaK MH(POTEKCT,
MOXET PACCMATPUBATBLCSA KAK paciindpoBKa MOCieaHero (Ha-
psany ¢ JIOObIM IpYTMM TEKCTOM TOU ke Ajuubl). Jaxe ecnu Obl
yIQJIOCh paciuu(dpoBATL MEPBOHAYATIBLHBIA TEKCT, 3TO HE OYEHb
NOMOTJI0 Obl KPUNITOAHAJUTHKY Ha Oylyllee, MOCKOJBbKY B Clie-
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YoM pa3 UCMOIb3yeMbli TIPU MIUQPPOBKE CIIyYaiiHO BLIOpaH-
HBIH KTE0Y ObLT GBI COBEPIUEHHO IPYTHM.

Opnnopasoble MHGPOBaNbHBIE OJIOKHOTHI IHOCTOSIHHO HC-
HOJIB3YIOTCS B Hallle BpeMs [is oOMeHa HHpOopManueld Mexmy
BBICIIMMH BO€HAYaJIbHHKAMM, MPABUTEILCTBAMU M HUX BBICOKO-
MOCTAaBJICHHBIMU TNpefcTaBUTeNsIMU. BiokHOT mpencrasisier co-
6ol BCcero JIMING JJIMHHBINA MepeueHb CIyyalHBIX YMCEJI, HHOTIa
HAMEYaTaHHBI HA HECKOJIbKUX CTpaHHIaX. Y OTHpPABHTENS U
nosydarens mudpoTekcTa JOJDKHO OBITH MO OTHOMY 3K3EMILIS-
py Takoro 6nokHOoTa. OTHPABUTENH UCIOIB3YET AT 3AIIU(POB-
K{ IepenaBaeMoro TEKCTa MepBYIO CTpaHuly OJIOKHOTa B Kade-
CTBE KJIoYa M 3aTeM yHHYTOxaeT ee. [loxyyareras HCHoONb3yeT
NEePBYIO CTPAHUIY CBOEro OJIOKHOTA s OEIMUGPOBKH MPHHS-
TOro TEKCTa W 3aTeM Takxe yHH4YTOXkaeT ee. Korma B 1957 r.
B Huro-Mopxe 6b11 moitMan coBeTckuii arenT Pymonsd A6ens,
MpU HeM ObLT OOHapyXeH OTHOPA30BBIM IMHMGPOBANBLHBIH OJIOK-
HOT B BHAE KHIDKEYKH pa3MEpPOM C MOYTOBYIO Mapky. [laBup
Kan, koTOpBI#t paccka3bIBaeT 0O Aeie NOJKOBHUKA Abens B cBoeit
3aMevarenbHoi kHure «PasragsiBatesn wmubpor» [14, 2],
YTBEPXKIAeT, 4YTO OOHOPA30Bble IMHUbPOBabHbIE OJIOKHOTHI -
cnoco6 CeKpeTHOM paauocBsA3M, U3NIOOJIEHHBIH COBETCKUMH
crericiryx6amu. Ilpu neperoBopax 1o 3HaAMEHHUTOH JIMHHUHM TPS-
MO CBSI3M («ropsvel TMHUMY») MexX 1y BUmmHrTonoM 1 MockBoi
TaKXe HCIMOJIb3YIOTCS OQHOPa30Bbie mMH(ppoBantbHbe OJIOKHOTHI.
Kmrouamu k mmdpaMm cTOpOHBI NMepHOIUYECKH OOMEHMBAIOTCS
4yepe3 MocoJbcTBa B MockBe W BamMHITOHE.

Ho ecnu ogHOpa30BbIi MHGPOBaJILHLINA OJIOKHOT rapaHTHpPY-
€T aDCOIOTHYIO CEKPETHOCTD, TO IOYEMY OH HE UCITOJIb3YeTCs BO
BceX BHOax cekperHod cs3m? Ilo Toit mpocToit mpuyuHe, YTO
mrpoBasbHEINA OJIOKHOT HE CIMINKOM mpakTHyeH. Kax sl pa3s
KOrga BO3HUKAET HEOOXOOMMOCTH B €r0 HCIOJIb30BAHUHU, KJIFOY
TpebyeTcs BHICJATH 3apaHee, W KJIIOY 3TOT TOJDKEH OBITh TOM e
IUIMHBI, 4YTO W mpeamosaraeMbiii texct. «IIpobiema co3ganus,
pEeTHCTpAlliK, PACpOCTPAaHEHUS M OTMEHbI KJrouel,— mumer
KaH,— MOXxeT moka3aThCsl HE CIMIIKOM CJIOXKHOH TOMY, KTO He
HMeeT OIbITa Mepenavu cOOOIeHU Mo KaHalaM BOEHHOH CBSI3H,
HO B BOGHHOE BpeMsl OOBEM MepeqaBaeMbIX COOOLIECHHH CTaBUT
B TYNHUK Jaxke Npo¢eCCHOHANBHBIX CBS3UCTOB. 32 CYTKH MOTYT
ObITH 3ammdpoBaHbl COTHH ThICAY C0B. CO3MaHHE MUJUIMOHOB
KJIFOYEBBIX 3HAKOB MOTPeOOBasno OBl OrpOMHBIX (PMHAHCOBBIX
H3aepXkeK W ObUI0 Obl conpspkeHo ¢ OoJBIIUMU 3aTpaTaMu
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BpeMeHHU. Tak kak Kaxablid TEKCT HOJKEH UMMETh CBOM COOCTBEH-
Hblli, €OUHCTBEHHBII M HEMOBTOPUMBIH KJIIOY, IIPUMEHECHHE
HOeabHOM CHCTeMBbl moTpeboBajio OBl mepemayd IO Kpaiinei
Mepe TaKoro KOJIMYECTBA 3HAKOB, KOTOPOE 3KBHBAJICHTHO BCEMY
0o0beMy nepenaBaeMoil BOSHHOH HHGOpMauum».

[MompoOyeM OLEHUTDH peasibHOCTH YTBepxkaeHus Darapa Ilo
0 BO3MOXHOCTH AeMU(POBKH JHOOOTO TEKCTa MPUMEHHUTEBHO
K mwudpaM, UCNOJIb3YeMbIM HEOAHOKPATHO 0e3 M3MEeHEeHHS KJIo-
ya. Eme HemaBHO Bce IIMGpPOBaJIbHBIE CUCTEMBI TAaKOro poa
CYMTAJIUCh TEOPETUYECKH HECTOMKMMH, €CJIM KPHUITOAHAJIUTHK
pacroylaraeT JOCTaTOYHBIM BpEMEHEM M IIH(PPOTEKCTOM HOCTa-
ToyHo Oompiioro odovema. Ho B 1975 r. mosBuiace HOBas
Pa3sHOBUIAHOCTH wIMdpa, koTOpas paguKaibHO U3MEHHJIA CUTYa-
LHMIO: BO3HUKJIO HOBOE OIpedesieHHe «HANeKHOCTH» KOmaa, OIpe-
JieJieHre, BOocXosliee K 00JIacTH KOMIBIOTEPHON HAayKH, U3BECT-
HOI NOJT HA3BaHUEM TEOPHMHU CJIOXKHOCTH. B oTimune ot mudppos,
OCHOBAHHbBIX Ha MCHOJIb30BAHUU OTHOPA30BOro MU pPOBaIbHOTO
Os10kHOTa, HOBBIe IMppPLI He 00samaroT abCOMIOTHOW CTOH-
KOCTbIO, HO TNpaKTHYeCKH OHM ropa3fgo OoJiee CTOMKH, ueM
mo0oii U3 MUGPOB, CO3TAHHBIX paHee [Jis MIKPOKOro MOJb30Ba-
HEUs. B npuHnune Hosble MUGPHI MOTYT OBITH pa3raaaHsl, HO IJIs
3TOTO COOTBETCTBYIOLIHE KOMIbIOTEPHBIE MPOTPAMMBI MOTpE-
60Basiocy Obl 6€30CTAHOBOYHO «TOHSATHY» HECKOJIbKO MUJIJIMOHOB
net!

«BHHOBHUKaMI» 3aM€YaTeIbHOTO MPOPBIBA B KPUMNTOJIOTHH
CTaJM ABa UHXeHepa-JieKTpuka u3 CtaHpOpACKOTO yHUBEPCHUTE-
ta Yurdpung JAupdu u Maptun 3. Xennman, a takxke Panpd
Mepkib, ObIBIIHH B TO BpeMs cTyaeHToM KamugopHuiickoro
yuuBepcurera B Bepkiu. B 1975 r. ux pabora 6plia 4acTHYHO
¢unancupoBana HammonansHbIM HaydyHBIM ¢GOHOOM. Pe3ynbra-
Tl paboTsl OblmM onybsimkoBaHbl Juddm u XeuimMaHOM B
cratbe «HoBble HampaByienus B kpuntorpadpum» [14, 23]. B Heid
paccka3zaHo, KaKk co3JaBaTh HaJexHble IUGpbI, He Tpedyrolue
HE TOJILKO NpeaBapUTEIHLHOM llepeayr KJroya MpUHIMAIoLeMy,
HO OaXke COXpaHeHHs B TalHe Merona mu¢poBanHus. Hosble
¢ pbl TO3BOJISIIOT JIETKO 3aU(POBBIBATH U AEIIUGPOBHIBATH
TeKCThl. IX MOXHO HCHOJIb30BaTh MHOTOKpaTHO. Kpome Toro,
OHHM 00JIalaloOT eile OJHUM IMPEHMYIIECTBOM: 3aIu(pPOBaHHBIE
TEKCTHI TaAT B cebe «NEKTPOHHYIO NMOANKMCH», KOTOPYIO B OTJIU-
4pe OT OOBIYHOW MOJNMKUCH (COT PYKH») HEBO3MOXHO MOJIENATD.
[Monyuns or A «moamucaHHoe» cooOIleHue, Z MOXET ObITh
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YBEPEHHBIM B MOJJIMHHOCTHU MIU(POTEKCTA: NOAMUCH A HE MOXKET
OBITh TOANENIAaHA HU 3JIOYMBIIUIEHHUKOM, MOAKIFOYUBIIMMCS
K KaHaJIy CBSI3M, HH Jaxe CaMum Z!

OTH, Ka3ajoch Obl, HEBEpOATHbIE OCOOEHHOCTH HOBBIX IIH(]-
poB obecneyuBarOTCs C MOMOIIBIO TOro, 4To Jduddpu u Xennman
HA3bIBAIOT OOHOCTOPOHHEH (yHKUUEH-ToBYIIKONH. Takas (yHk-
1usl obnagaeT cienyromuMu cBoicTBamiu: (1) rob6oe Mmosioku-
TEJIbHOE LIEJOE YUCJIO X OHA MEPEBOTUT B OQHO W TOJILKO OHHO
TIOJIOXKHUTENIbHOE 1IEJI0e YUCIIO y; (2) aJ1s Hee CYIUecTBYyeT o0pat-
Hasi QyHKUHS, iepeBoasmas y B x; (3) cymecTByrOT 3 deKTUBHbIE
AJITOPUTMBI, TMO3BOJISAIOIIME BBIYUCIATH KAK MPAMYIO, TaK H
0o0paTHy0 GyHKUHUIO; (4) €c/id U3BECTHBI TOJILKO mpsamas (PpyHK-
LUl U aNTOPUTM €€ BBIYUCIIEHHUS, TO OTKPBITH OOpaTHBINH anro-
PUTM BBIMUCIIUTEILHBIMU CPEICTBAMH HEBO3MOXHO.

MMenHO nociieqHee HEOOBIYHOE CBOMCTBO U Najio GhyHKIMYU ee
Ha3BaHUE. DTO CBOMCTBO AEHCTBUTENBLHO HAMOMHUHAET CBOWCTBO
JIOBYILIKM: B HEE JIETKO MOMACTb, HO M3 HEE TPYJHO BHIOpaThCs.
BeiOpaThest U3 JIOBYILIKM MOKHO, TOJILKO €CJIU 3HATD, I'/IE CIIPATA-
Ha MOTalHAs KHONKA. T4 KHOMKA CUMBOJIM3UPYET UHPOPMALMIO
o JjoBymke. be3 Hee HEBO3MOXHO OTBOPUTH ABEPIlY JIOBYILKU
H3HYTpPH, a4 3aMacKUpOBaHA KHOMKA TaK TIIATEJIbHO, YTO BEPOSAT-
HOCTb HAaWTH €€ MPaKTUYEeCKH PaBHA HYJIIO.

Ilpexxpe 4eM NpUBOOUTHL KOHKPETHBIH MpUMEP, MOJE3HO
BBISICHUTH, KaK Takue (pyHKIMH-TOBYIIKHA OOECreYnBalOT HaJexk-
HOCTh HOBBIX KpHNTOrpaduueckux cucteM. [1peamosnoxum, 4ro
UMeEEeTCsl Ipylma OU3HECMEHOB, MpEACTaBJISIOIINX pa3JIMYHbIe
KOMITAHHH, KOTOPBIM TPeOyeTCs cOO0LAThL APYT APYry KaKHe-TO
ceKpeTHble cBefeHMs. Kaxablif OM3HECMEH NPUIYMBIBAET CBOIO
(YyHKIMIO-JIOBYIIKY C TNPSMBIM U OOpPAaTHBIM AJIrOpPUTMAaMH.
YYaCTHUKY I'PYNNbl H3JAIOT CNEIUATIBHBIA CIIPABOYHUK, B KOTO-
POM NPUBOLAT MOJIHOCTBIO Bce MIMppyromue (IpsMble) ajro-
puTMbI. UTO Xe kacaercs Aemudpyromux (OOpaTHBIX) aJITOPUT-
MOB, TO HX IepXaT B cekpeTe. K cmpaBOYHHKY HMeEET HOCTyN
Kaxnabiid skenaroumit. [lonp3ysick MM, MOXHO HampaBUTb 3a-
HUPPOBAHHOE MOCTAHUE JTFOOOMY YYAaCTHUKY I'PYIIIBL.

IpenmnosioxuM, 4TO Bbl HE MPHHAUIEKUTE K YUCIY y4aCTHHU-
KOB TpYIbl, HO XOTHTE MOCIaTh IHUGPOTEKCT YYACTHHKY Z.
CHavaJia Bbl 3aMeHseTe MePBOHAYAJIBHBIM TEKCT CBOEro coobiiie-
HUS JJUHHBIM YHCJIOM, MCIOJIb3Ysl [UIS 3TOrO CTaHAAPTHBIA
QJIrOPUTM, MpPHUBEAEHHBIA B CIpaBOYHUKE. 3aTeM Bbl oOparuae-
TeCh K MPAMOMY aJropuTMy OHW3HecMeHa Z, U Balll KOMIIBIOTED
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OBICTPO MpEBpALLAET HCXOOHOE «YHUCI0» B HMIHPPOTEKCT. IDTO
HOBOE YHCJIO BbI mocwliaeTe OusHecMeHy Z. byaer nm mudpo-
TEKCT MepexBaueH WJIM MOICIYIIaH, HE MMeeT HHM MaJjeHiuero
3HAYEHHUSA, TAK KaK CEKPETHBIH Nemudpyroumid aIropuTM H3Bec-
TeH TOJbKO Ou3HecMeHy Z. JIoOOMBITHBINH KPHUIITOAHAJIMTHK HE
CMOXET OTKPBITh AeMH(PYIOLHit aNTOPUTM, CKOJIBKO Obl OH HH
u3yvyasa mmppyrommi anropuT™M, U3 Kotoporo Z (kak M Bce
ocTaibHble OW3HECMEHBI) HE MAejlaeT HuKakoro cexkpera. Ilpa-
BUJIbHEE ObLIO OBl YyTBEpXAAaTh, YTO KPUNTOAHAIUTHK B MPUH-
e Mor 651 packpbITh OOPATHBIM aAJITOPUTM, HO IJISL 3TOTO eMY
nmoTpeboBajicsi Obl CYMEPKOMIBIOTEP H HECKOJBKO MHIJLUTHOHOB
JIET MAIIMHHOIO BPEMEHHU.

IlocTOpOHHMI KOPPECIOHACHT HE MOXET «IOMIMUCATH» CBOE
MocJiaHue K Z: «IpaBO MOAMUCH» MPUHAIIIEKHUT TOIBKO YJICHAM
rpynmnsl. [loamuch neicTByeT HEOOBIYAMHO OCTpPOYMHBIM 00pa-
3oM. [lpeamonioxuM, 4TO A XOYET NMOMMUCATH CBOE IMOCJIaHHE
K Z. CHayana A mudpyer TEKCT CBOEro MOCIAHUS, UCTIOIb3Ys
CBO# CcOOCTBeHHBIH OOpaTHbI anroput™m. 3ateM A mmdpyer
MOJTYYMBILUICS TEKCT BTOPHYHO, MCHOJIB3YS MPSIMOM aJrOpUTM
o6usHecMena Z. [NonyuuB mudpoTekct, Z cHavasa mpeobpasyeT
€ro, HCIOJIb3Yysl CBOM CEKPETHBbIH OeIUUGPYIOHNA aJIrapuT™,
a 3aTeM MpHUMEHSET K IOJIyYeHHOMY TEKCTy MpsMOoii mudpyro-
umii anroput™m OusHecMeHa A. W B pesynbraTte BceX 3THX
neptypbauuii Z BOCCTaHABIMBAET UCXOAHBIN TEKCT COOOIICHUS,
NEPEIAHHOTO eMy A.

Z 3HaeT, 4YTO TOJbKO A MOT MOCHATh 3TOT ABAXbI 3alIudpo-
BAHHBIM TEKCT, TaKk KdK Npu IMdpoBaHuUd ObLI HCNOJB3OBAH
CeKpEeTHBI anroput™m OmsHecMeHa A. SIcHO, 4TO mommenaTh
Takylo «nognuch» A HeBo3MoxHO. CaM Z He MOXET MmocjiaTh
cebe mMppPOTEKCT OT UMEHH A, TaK Kak Z He 3HAET CEKPETHOIr'o
nmewmagpyroiero anroputMma 4. bosiee Toro, eciu 661 B Oynymem
noHagoOMJIOCh OOKa3aTh TPEThEH CTOPOHE, HANPUMEDP CYIbE,
NOJJIMHHOCTH MepeaaHHOro A coOOIIeHus, TO CAENATh 3TO MOX-
HO TaK, YTO HM A, HU Z, HY KTO-HUOyAb euie He CTAHyT ero
OCIIApUBATh.

B cBoeii crathe [14, 23] Juddu u XemnMaH nmpemstoxuin
HECKOJIBKO pa3jMyHbIX (GYHKUUH-JIOBYILEK, KOTOPBIE MOXHO
6b10 OBl HMCHONB30BaTh B KpunrTorpaduyeckux cucremax. K
COXaJICHUIO, HM OJHA M3 HHUX He ObLIa OCOOEHHO ymoOHa s
TMPAKTHYECKUX MPUJIOXKEHUH, HO B Havayue 1977 r. mpowusoien
BTOPO#f MPOPBIB, CENUATUCTHI O KOMIbIOTEPHBIM HAayKaM U3
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MaccauyceTckoro TeXHOJOTHYECKOro HWHcTHTyTa Pomamenm JI.
Paiiect, Anu lllamup u Jleonapn Anneman pazpaboTtanu U3sii-
HbII METOH, MO3BOJSIOMIUN peanu3oBaTh cucteMy duddu—
Xe/iMaHa Ha OCHOBE HMCHOJIb30BAHHS MPOCTHIX YUCEIN.

PaiiBecT 3amMTHUI LOKTOPCKYIO JMCCEPTALHUIO MO KOMIIbIO-
TepHbIM HaykaMmM B 1973 1. B Crandopae u HbIHE pabortaer
nouesToM B MTH. Ilocne Toro kak ero oceHuwyia OJecTsmias
HJesl UCMOJIb30BATh NIPOCTHIE YHCIA IJII KOMMEpPYeCKHX U obliie-
JOCTYMHBIX IH(PPOBAILHBIX CUCTEM, IJIS HETO U IBYX €ro KOJLIEr
HE COCTaBHIJIO 0cobOro Tpyna HaWTH MPOCTOH crmocob peasm3o-
BaTh 3TOT 3aMbicel. Mx pabota mosyyuia ¢GpUHAHCOBYIO HOI-
nepxky oT HaumonansHero HayyHoro ¢oHaa ¥ YmnpamieHus
Hay4HbIX MccieqoBanuii BM® u Obuta onyOJIHKOBaHa B ampeie
1977 r. B Buzme TexHudyeckoro otyeta Ne 82 Jlabopatopum
xoMnbroTepHbIX Hayk MTH nmox HaszBanueM «MeTon monydyeHus
HUGPOBBIX MOANKCEH U KOMMEPUECKHX KPHIITOTpadHYSCKUX CHC-
TEM».

YrtoO6BI NOHATH, B 4€M COCTOHUT CYTh cucTeMbl PaiiBecta, Ham
MOHAMOOSTCA Koe-Kakue CBEIEHHS U3 TEOPUH NPOCTHIX YUCEI.
Camble ObICTPOIEHCTBYIOIINE KOMNIBIOTEPHBIE TPOI'PAMMBI, 03~
BOJISIFOLIME OMPENENATh, SIBJISETCS JIM JAHHOE 1EJI0e YUCIIQ MPOo-
CTBIM HJIH COCTABHBIM (T.€. NMPOU3BEIACHUEM IIPOCTBIX YHUCEN),
OCHOBaHBEI HAa WKCIOJIb30BAHMHM 3HAMEHHTOW MAaJOH TEOpEeMBI
®epma. JTa TeopeMa YTBEPKIAET, YTO €CIIH p—IIPOCTOE YUCIIO
H a—1000e MOJOXUTEILHOE IEJI0e YHUCIO, KOTOPOE MEHbIIE p,
to @’ ~ ! = 1 (mod p). IIpeanonoxum, YTo Mbl XOTUM IIPOBEPUTE
Ha TPOCTOTY HEKOTOpOe OOJBIIOE HEYeTHOE YHUCIIO n (BCE Mpo-
CcThle 4Mcjia, KpoMe 2, HedeTHbI). MBI BHIOMpaeM cCiy4alHBIM
obpa3oM 4YHCIO @, BO3BOOUM B (k — 1)-F0 CTENeHb W HAXOAUM
OCTATOK OT IeJeHUs Ha n. Eciu ocTaTOK OTJIMYEH OT 1, To 4Hucio
n He MOXeT 6bITh mpocThiM. Hampumep, 22! ~! = 4 (mod 21).
CnenoBatenbHo, 9ucio 21 cocraBHoe. Ho kakas cBsizb cylie-
CTBYET Mexay 4ucioM 2 (ciy4yadHO BHIOpaHHBIM YHCIOM @)
H YAcIaMH 3 W 7-OByMs OPOCTHIMH ACJUTENSIMH yucnaa 21?
SIcHO, YTO HHUKAKOM CBSA3H MEXIY STUMH YUCIaMHu HeT. UMeHHO
nmoaroMy kputepuii Pepma Gecrnosie3eH, ecliu Tpedyercss HAHTH
MPOCTBIE MHOXMTEJIM COCTABHOTO YHCJA, HO MO3BOJISET OBICTPO
MoKa3aTh, YTO YHCJIO cOCTaBHOe. bojee TOro, ecim HEKOTOpOe
HEYETHOE YMCJIO YCNENIHO BhIAEpXXUBaeT Kpurepuii depma c He-
CKOJIBKMMH CJIy9aiiHO BBIOPAHHBIMU YHCJIAMH @, TO OHO MOYTH
3aBEOMO MPOCTOE.
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Bouto 6B HEYMECTHO BHABATHCS 3[€Ch B MNOAPOOHOCTH
KOMIBIOTEPHBIX QJITOPHTMOB NPOBEPKM YHCENd HAa MPOCTOTY,
paboTaromux HeOOBMAHO OBICTPO, WJIM AJTOPUTMOB Pa3NioXKe-
HUS COCTaBHBIX 4HCEN HA MPOCTble MHOXHUTENH, CIOCOOHBIX
BhIBeCTH M3 ce0Os cBoed MemteHHOMW paboToit. OrpaHNYyCh JIMILD
crenyromuMi ¢akTtamMu, o KOTOpHIX moBedan PaiiBect. Ouum
HarjiagHO TIOKa3bIBAIOT, CKOJIb BeJIMKA 3HAIOUIas NPONacThb
MEXY 3aTpaTaMM MalIiHHOTO BpeMEHH, TpeOYyEMBIMH [UJIA [1PO-
BEPKHM YHCEJ Ha MPOCTOTY W Pa3IOkKeHHAS COCTABHBIX YHCEN HA
MpOCThle MHOXHTENW. Hanpumep, oy HPOBEpKH HA MPOCTOTY
130-3HayHOr0 HeyeTHOTO 4HcCia Ha KoMmbioTepe PDP-10 Tpe-
Oyercs camoe OoJbimee (B TOM cilydae, KOrga NpoBepseMoe
YHCIO OEHCTBUTENBHO HpocToe) okosxio 7 muHyT. [lepBoe mpo-
croe 4ucio nocie 22°° ToT ke anropuT™ HaXOMUT BCETO JIMIIb 34
45 cexynn (310 61-3Haunoe umcmo 2290 + 235).

C uHO# cuTyarmeil MBI BCTPETHMCS TIPH TOMNBITKE HalTH OBa
MPOCThIX MHOXUTENA 125- min 126-3Ha4HOrO YMciia, nojiyyaronie-
Tocsl IPH YMHOXEHUH BYX 63-3HauHbIX yucen. I1o onenke PaiiBec-
Ta, IPU MCIMONb30BAHMM JIYYIIETO M3 M3BECTHBIX HA CETOOHS
QJTOPUTMOB M CaMbIX OBICTPOAEHCTBYIOIIHMX KOMIbBIOTEPOB IS
3T0oro nNoTpeboBanock 0koo 40 KBaAPUIIMOHOB JIET MAIUUHHOTO
BpeMenn! (Xopolmid 0630p KOMOBIOTEPHBIX METOIOB PA3JIOKCHHSA
YpceJ Ha IPOCTble MHOXHMTENM mnpuBeleH B pasd. 4.5.4 «[lony-
9yCiieHHbIX anroputMmoB» Houansna Keyra.) MMeHHO mpakTm-
4ecKassk HEBO3MOXKHOCTb pa3jiokeHMs B 0003puMOM OynyuieM
[POU3BECHHS [BYX NPOCTHIX YHCEN U JAEIaeT BO3MOKHBIM
IpUMeHeHHe olmenoctynHoi mudposaibHoi cuctemsr MTH.

O0bsAcHAs, xak paboraer HX cuUcTeMa, aBTopel m3 MTHU
BHIOpaNH B Ka4eCcTBE MCXOOHOTO TEKCTa Mapadpas peMapku U3
«IO0uns Le3zapsa» Hlexcnupa (axr I, cuena 2): ”ITS ALL GREEK
TO ME" («[dns MeHs Bce 3TO cymias tapabapiumHa).

IIpexnae Bcero 3ToT TEKCT Ipeobpa3lyercss B oaHO Oolnblioe
YMCJIO C MOMOIBIO CTaHaapTHOro Kitoda: A =01, B=02, ...,
Z =26 (00-—mpoben mexnay cnoBamu). Ilomy4yaercss ducio
09201900011212000718050511002015001305.

IlosyyeHHOE YHCITO IUGPYETCH MyTEM BO3BEINCHHUS €TO B $-IO
CTENeHb [0 MOAYJIIO HEKOTOPOIro coctaBHoOro uucina r. Cocras-
HOE YHCJIO r IOJyYaeTcs KaK NPOM3BEACHHE IBYX Ciy4YaiHO
BBIOpaHHBIX MPOCTHIX YHCEN P U ¢, KaXJI0€ U3 KOTOPBIX HE MeHee
yeM 40-3HaYHO (AITOPUTM YMHOXEHHS TAKUX JUIMHHBIX YHCE]
npuBeneH B otyere MTH [14, 24]). Unciao s mopkHO OBITH
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B3aMMHO NIPOCTBIM C YUCJIOM p — 1 U ¢ — 1. Yucna s u r obue-
OCTYIHBI: OHH HCIOJIb3YIOTCS B IpyrowmeM ainropurme. Orne-
panus MHUGpPOBaHUS OCYIIECTBIAETCS BechbMa 3P(HEKTUBHO Iaxe
OpH O4YeHb OONBIIMX 3HAYEHUSAX r; HA NPAKTHKE OHA TpeOyeT
MeHee | ceKkyHABI KOMIbIOTEPHOTO BPEMEHH.

JIBa TPOCTHIX MHOXMTEJS YHCJIA Fr XPaHATCA B IAMSATH
KOMIIbIOTEPA, MOCKOJBKY OHH HCIOJIB3YIOTCSA B CEKPETHOM 00-
paTHOM asroputMe. OOGpaTHBIA aJrOPUTM, HUCIOJIb3YCMBIH IPU
memu¢poBKe, COCTOUT B BO3BEACHUH YHCIA-IIUPPOTEKCTA B IPY-
TYIO CTEMeHb ! U B HAXOXKIEHHMH OCTaTKa OT HeJICHHs MOJIy4YeH-
HOTO 4YMCJa HAa r, T.6. B MNpHUBeAeHMH N0 moxymo r. Kak
M B TOpPEeObIAyLIEM Clyyae, Ha 3TO YXOOUT MeEHee CEKYHIbI
MamuHHOro BpeMeHH. Ho mokasatenb ¢ MOXET BBIYMCIHTH
TOJIBKO TOT, KTO 3HAa€T p U ¢—OBa NMPOCTHIX YHCIA, KOTOpPbIE
XpaHATCSL B CEKpETe.

Ecnu UCXOOHBIM TEKCT CJIMIIKOM BENIUK IS TOTO, YTOOBI
C HUM MOXHO ObLIO 0oOpamaThcs Kak C OJAHUM YHCIIOM, TO €ro
caenyeT pa3OouTh Ha OJIOKM M KaXIbli OJI0K paccMaTpuBaTh Kak
oTAenbHOE 4ucio. SI He Oyny BmaBaThCs 3[1eCh B JaJIbHEHMILHE
noapobHoctd. OHM HOCAT HECKOJIBKO TEXHMYECKHH XapakTep
U SICHO M3JIOKeHBI B oTyeTe MTU.

HOns mugpposanus tekcta ITS ALL GREEK TO ME rpymma
u3 MTHU BoiOpana s = 9007 u r = 11438162575788886766923577
99761466120102182967212423625625618429357069352457338978
30597123563958705058989075147599290026879543541.

Yucno r ectb mpousBeneHHE 64-3HAYHOIO MPOCTOrO YHCia
p u 65-3HaYHOTO MPOCTOrO YHCHA ¢, KaxAOoe M3 KOTOPHIX
BeIOpaHO ciay4yaiiHbIM oOpa3oM. Iludpyromuit anroputM 3ame-
HSET YuCJIO, COOTBETCTBYIOLIEEe HCXomHOMYy Tekcty (09201...),
caenyromuM ducioM-mupporekcToM: 199935131497805100452
31712274026064742320401705839146310370371740625971608948
927504399209626725826750128935544613538 23769748026.

XKenas noowpuTh Tex yuTaTeNel KypHana «Scientific Ameri-
can», KOTOpble XOTeJH ObI HCIPOOOBATh CBOM CHJIBI Ha MOMPHUILE
KpUNTOaHanu3a, rpymna m3 MTU 3amudposana ¢ nmoMompbko
TOrO e oO0menocTynHoro ajaropurma apyroi tekcr. Iludpo-
TEKCT BbI BUauTe Ha puc. 92. Ero opurunan npeacrasisietr coboit
MpeaJIOKEeHHEe Ha aHrJIMicKoM s3bike. CHavajia OpUTrUHAJIbHBINA
TEKCT ObLI MpEeBpAalleH B YHUCJIO C NMOMOMIbIO CTaHJAPTHOTO
MeToda, KOTOphiH ObLT OOBSACHEH BHIILE, MOJYYEHHOE YHCIIO
Bo3BeaeHO B 9007-t0 cremeHs (IO MOIYJIIO F) C HOMOILUBIO
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9686 9613 7546 2206
1477 1409 2225 4355
8829 0575 9991 1245
7431 9874 6951 2093
0816 2982 2514 5708
3569 3147 6622 8839
8962 8013 3919 9055
1829 9451 5781 5154

Puc. 92

Mudpporpamma, 3a paciuuppoBky KoTOpoH ycraHoBNeH mpu3 B 100
JOJIJIAPOB.

OCTPOYMHOTO METOJId, U3JIOKEHHOTO B oT4yeTe. ToMy, KTO mep-
BBIM pacmuudpyer TekcT, rpynna u3 MTU obemmana BHILIATATH
npemuto B 100 gostapos.

Js moka3aTessCTBa TOTO, YTO IMU(PPOTEKCT AEHCTBUTENBHO
HCXOAMT OoT rpymnnsl u3 MTH, k HeMy Obl1a nobasieHa cienyro-
was nommuchk: 167178611503808442460152713891683982454369
01032358311217835038446929062655448792237114490509578608
655662496577974840004057020373.

[Moamuck 3amm@poBana ¢ MOMOILIBIO CEKPETHOTO 0OpaTHOroO
mmpyioLmero anropuTMa. Tak Kak YATATENb HE PAcCIOJaraet
CBOMM OOMIEHOCTYMHBIM IMH(PYIOMKAM aJITOPUTMOM, BTOpas
mmdpyomas omepanus Oblia omyilleHa. KaxIelif 4uTaTelNb,
HMEIOMUH NOCTYI K KOMIBIOTEPY W aJrOpPHTMaM, OIyOJHKo-
BaHHEIM B oT4yeTe MTU, MoOXeT Jerko MOpodYuTaTh IOMIHNCH
C MOMOILBIO OOHIETOCTYTIHBIX MIM(PYIOIMMX aJIrOPUTMOB I'PYIIIbI
MTH, t.e. BO3BECTHM MpPHBEIEHHOE Bhillle yuCio B 9007-10 cre-
HEeHb W MEpedTH K ocTaTKy oT JesneHus Ha r. Ilponmenas 3tu
ONepalyi, YMTaTeN b MoTyduT Yucio 060918192000191512220518
00230914190015140500082114041805040004151212011819.
[Monb3yscs CTAaHAAPTHBIM KJIFOUOM, YHTATeNlb PacIIipPOBHIBAET
sto uuciao kak FIRST SOLVER WINS ONE HUNDRED
DOLLARS (mepBbiii, kT0 pacmumpyer TEKCT, MOJYYHT CTO
JOJUIapOB). DTOT MOANUCAHHEIH MIUPPOTEKCT MOT OBITH MOJIy4eH
ToNMbKOo OT rpymmbl w3 MTHU, Tak kak OOpaTHBIA aAJTOPHTM,
KOTOpBIM ObLI 3ampoBaH MCXOMHBIH TEKCT, H3BECTEH TOJILKO
YIeHaM 3TO I'pYIIIbL.
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PaifBecT M ero KOJUIETHM HE PACHOJATaOT [OKA3aTeJILCTBOM
TOro, 4To B OyaymieM HHKTO He OTKPOET OBICTPOACHCTBYIOIIUIA
aJITOPUTM PA3JIOKEHHS COCTABHBIX YHCEJ HAa IPOCTHIE MHOXH-
TEJH WM HE «B3JIOMAET» HX (P C HOMOIIBIO KaKOW-TO OpYyroi
CXeMBbI, 0 KOTOpO# WieHbl rpymibl 13 MTH ¥ He NOMBINUIAIH.
N Ty m apyryro BO3MOXHOCTH co3fatemm cuctemMsi MTU
CUMTAIOT BeCbMa MaJIOBEPOATHBIMH. Pasymeercs, mobas
umbpocucteMa, He obnanaromas abcoTIOTHONH CTOMKOCTHIO OfI-
HOPa30BbiX MU(POBATLHBIX OJOKHOTOB, yS3BAMA IS U3OLIPEH-
HBIX aTaK COBPEMEHHBIX KPHITOAHAJMTHKOB—-HCKYCHBIX Mate-
MaTHKOB, HMEIOIIMX MOJ PYyKoH MOIIHEIE KOMIbIOTephl. Ecan
mudp MTU ycrour mporuMB Takux aTak (2 MOXHO HOYTH
C YBEPEHHOCTBIO CKa3aTh, 4TO OH YCTOWT), TO OTCTauUBaTh
yrBepxkaenue darapa I[Io o Bo3aMoxHOCTH pacmiu$poBKU JH060-
ro muéporekcta B OO0 €ro HHTEPIPETAlUH CTaHOBUTCS
BECbMa 3aTPyIHHUTEILHO.

Jaxe eciu IpOU30HAET MaJIOBEPOATHOE COOBLITHE U CHCTEMA
MTH okaxercs HECTOHKOH, TO, MO-BHAMMOMY, CyLUIECTBYIOT
BCEBO3MOXHBIC (PYHKINU-TOBYIIKA APYTroro THIA, KOTOPHIE MO-
TYT MOPOXJATh MpakTU4ecKu croiikue mudpe. Judpdu n Xemwr-
MaH MAaTEHTYIOT IH(pPOBabHbIE CHCTEMbI, OCHOBaHHbIC Ha HC-
MMOJIb30BaHUH (QYHKIUH-TOBYIIEK, KOTOpbIE aBTOPBI JEpXKaT
B cekpere. COBpeMEHHbIE KOMITBIOTEPBI M TEOPHS CIIOKHOCTH
HOABOIAT KpHUNTOrpahuio K yBJekaTeJbHEHIIed cTaauu ee pas-
BUTHS, KOTOPYIO kpunrtorpadsl BcTpedatoT He 6e3 rpycru. Bo
BCEM MHPE MMEIOTCS MYXYUHEI ¥ KCHIUHbI, Ha/leJICHHbIC Bbla-
FOIIMMECS B JaKe TCHHAJLHBIMH YMCTBEHHBIMH CITOCOOHOCTSMH,
KOTOPBIE OTAAIOT BCE CHJIBI OBJIAJCHUIO COBPEMEHHBIM KPHIITO-
anaym3oM. Co BpeMeH BTOPOM MHPOBOH BOMHBI laXe Te IpaBHU-
TEJILCTBEHHBIE M BOCHHbIE MIM(PBI, KOTOPhIE HE MPHHAILJIEXKAT
K TUIY OIHOPA30BbIX, OKA3BIBAIOTCA HACTOJBKO HAJCKHBIMH,
YTO TAJNAHTHI KPHNITOAHAIUTUKOB CTAHOBATCS BCE MEHee MoJie3-
HbiMH. HblHe Bce kxpUNITOAHAMTUKY KaK Obl CTOSAT Ha JIOBYHIKAX,
KOTOpbIE MOTYT BHE3AMHO Pa3BEP3HYTHCA U OeccieqHo TOIJo-
TUTH HX.

OTBETHI U PEHIEHW A

HecMoTpst Ha MHOTOYUCIIEHHBIE OIMMOKH B ONyOJIMKOBAaHHOM
BapHaHTe mMdpoTekcTa, pacimudpoBaTh KOTOPBIH 0Ka3anoch HE
mo cwiaM OJprapy Ilo, Oosnee necaru uuTaTened XypHaia
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«Scientific American», B ToOM umciae 16-metauii JIxeiimc
I'. AHIOpec, cyMeM pacKoJIOTb TBepHplii opeumrek. Pacmmdpo-
BaHHBIA TEKCT TIJIACHT:

MR. ALEXANDER,

HOW IS IT, THAT, THE MESSENGER ARRIVES HERE AT
THE SAME TIME WITH THE SATURDAY COURIER AND
OTHER SATURDAY PAPERS WHEN ACCORDING TO THE
DATE IT IS PUBLISHED THREE DAYS PREVIOUS. IS THE
FAULT WITH YOU OR THE POSTMASTERS?

(M-p Anexcanaep!

KakuMm o6pa3om “Messenger” nocrymaetr kK HaM OJZHOBPEMEHHO
¢ "Saturday Courier u apyrumu cy660THUMH raseTaMu, XoTs, Cyas
MO J1aTe, OH BBIXOOUT TpeMs JHAMHM paHbile. KTo BHHOBAT B 3TOM:
BBl WM nOYTMEHCTEPHI?)

llndpp MHOroandaBUTHLIA MOACTAHOBOYHBLIH Ha OCHOBE 12
andasutoB ¢ kimoueBbiMu cioBamu «United States» («Coenu-
vennble llltate»). Kaxnaas OykBa yka3bplBaeT BEJIMYUHY CHBHIra
mns mmppa Hesaps. Tak, aia nepBoii OYKBBI HCXOJZHOTO TEKCTA
(M) xmrod gaetr A = U, B=V, C = Wu 1. 1. [Ina BTOpO#i OyKBBI
ucxoaHoro tekcra (R) kmo4 gaet A =N, B=0,C=Pu .1

B omnyGnukoBaHHOHW KkpunTorpamme Obuto 16 OmMOOK.
Tpetneit OykBo#i nospkHa ObITh I (HamewyaTaHo J), matas OykBa
nponyiueHa. Ecom 6b1 BTopas omnbka He ObLta JomylieHa, TO
Mo, Bo3MOXHO, Horagascs Obl, YTO TEKCT HAYMHAETCS C oOparie-
HusA «M-p AnekcaHIep», nocie 4ero pacmimppoBaTh OCTAJILHOE
He cocTaBujio Gbl 0COGOro Tpyna.

Yto xacaercs mmdpoTekcTa, 3a pasraiky KOoToporo ObLia
HasHauyeHa npemus 100 mosutapoB, To pacmuppoBaTh €ro He
yaajioch moka Hukomy. B 1988 r. PaiiBecT cooOimn MHe, 4TO
HUCXOOHBIH TEKCT ¥ MPOCThiE YMCIA, WCIOJb30BAHHBIE MPH
umpoBaHuy, He coxpaHWIUCh. Ho mockoipky s mpuBesn obrue-
IOCTYmHBIA Kiro4, PaiiBecT Bcerga MOXeET MPOBEPUTH MPaBUIIb-
HOCTb OTBETA, €C/IM KOMY-HHOYIb yaacTcsa paciiudpoBaTh KpUIM-
TOrpammy.
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Ily6aukys B aBrycre 1977 r. mnepBOHa4a bHBLIA BapHAHT
npensiaymeil riaBbl B pasgene «MaTeMaTHYecKHe MIphD» Xyp-
Hana «Scientific American», s, MpU3HAThLCA, HE OXHUAAT TOTO
MpWIKBA SPOCTH M THEBA, KOTOPBIA OHa BbI3Baja. B yactHocTH,
s YIOMSHYJ O TOM, 4T0 PoHanbg PaiiBecT npennoxun BeicnaTh
xomuio otyeta MTH, copepxallero AeTaabHOE ONMUCAHUE KPHII-
TOCHCTEMBI, MONy4yHBIIEH BCKOpe Ha3BaHue cuctemsl PIIA
(PaiiBecta —llamupa — Anyemana), KaxZOMY, KTO TPHUJIOXHT
K 3ampocy KOHBEPT C MapKoi M CBOMM aJpecoM. JTO Tpel-
Joxenue nobyamno Jxoseda Maiiepa, CEepIUTOro COTpyIHHKA
AHB (AreHTCTBO HalMOHAJIbHON 0€30MacHOCTH), HANpPaBHUTb
CEPHIO YT'POXAIOLIMX IMUCEM YICHAM OPraHU3aIMOHHOTO KOMHTe-
Ta CHMIIO3MyMa MO KpUNTOrpaguu C MpeaynpexIcHUEM O TOM,
4yTo mybau4yHOE OOCYXIeHHEe cHCTeM IIHGPPOCBA3U HapyliaeT
HallMOHAJIbHbIE 3aKOHBI 0 OE30MacHOCTH.

MTU nonyuun OGonee 7000 3ampocoB Ha OT4ET O MIUd-
POCHCTEME CO BCEX KOHIIOB MHpa, HO Tocjie muchbMa Meiiepa
pacceUika oTyeTa Oblna mnpekpaweHa. [Ipomen moutd rof,
npexae yeMm ropuctel MTU npuiinm K 3aKiIOYEHHIO, YTO pas-
rallleHie COIEpXKallluXCcsl B OTYETe CBEICHHH He SABJISAETCS Ha-
pYLIECHHEM 3aKOHOB, IIOCJIE YEro pacchljika oT4eTa ObLIa BO300-
HoBJieHa. [1paBna, otHowenus Mexny AHB u uccienoBatensimu,
3aHUMAIOIIUMHACS pa3pabOTKOM ¥ daHAJIM30M OOLIENOCTYIHBIX
KPHUNTOCHCTEM, CTAJIM IOBOJILHO HanpsokeHHbIMH. U X0T4 3TO He
MOBJIEKJIO 32 CODOM YCTAaHOBJIEHUS XXECTKOH IIEH3YypPhl X HUKTO HE
ObLT OTIpaByieH B THOPbMY, MAaTeMAaTHKH CaMH YCTAHOBHJIM
IIEH3YPHBIC 3aNpeThl BECbMa MTPOU3BOJILHOTO ToJIKa. Pasymeercs,
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npooaumble B AHB mepBokiacCHblE HCCIEIOBaHUS OCTAIOTCS
CTPOrO 3acCEKpeYeHHBHIMH, M IIOCTOPOHHEMY 4YeJOBeKy (a To
orHomenuio k AHB s Tunuysbii «ayTcaiimep») HEBO3MOXHO
pa3go0bITh TE CcBeAdCHHUS, KoTopbiMH pacnoyiaraeT AHB. 3nbre
sa3piky yTBepxkpaior, uTo NSA (National Security Administra-
tion— AreHTCTBO  HalOHANIbHOH  ©e30MacHOCTH)  O3HAvaeT
«Never Say Anything» («Hrkoraa Hudero He ropopu») wim «No
Such Agency» («Taxoro areHTcrBa He cyiecTByeT»). (Bropoe
TokoBaHke cokpauieHnss AHB otpaxkaer crpemienue 3toro
yIpaBJIeHHs AEPXKATbCA B TEHU.)

Herpynno moHsaTh, moyemMy AHB npumino B crons cuibHOE
B0o30Oyxaenue. OmyOIMKOBaHHE MPAKTHYECKH CTOWKHX HIA(PPOB
TMO3BOJISET APYTHM CTpaHaM BOCIOJIb30BaThes MIMGpaMu, pack-
PBITH KOTOPBIE MOXET OKa3aThCs He MOJ CHIY CIeNHaINCTaM M3
AHB. 1o Tex mop moka mo 3akoHam CIUA paspemaercs
OTKphIiTas MyOJvKal|s METOOOB JelimdpoBku, Nrobas cTpaHa,
y3HaB O HECTOUKOCTU cBoero mmudpa, cpasy Xe MPeKpaTHT UM
MoJIb30BaThcs. KpoMe TOro, HacKOJIBKO S MOTY CyXUTb, €CJIH BO
BCEM MHpE TOJIYy9aT PACIHpOCTPAHCHHE NEHCTBUTEILHO HEpack-
puiBaeMbie mHdpbl, AHB mpakTHYecKH OCTaHETCA HE y e ).

Ha npotsxenuun MHOTHX JieT GaHkd u kopmopamuu CIIA
HCTIOJIB3YIOT LISl 3allMThl CBOMX KaHaJIOB cBA3U cuctemy DES
(Data-Encryption Standards—CrasgapTsl LiMQpPOBKH AaHHBIX),
pa3paborannyio kopnopanueit IBM m omobpernyro Hamwmo-
HaJIbHBIM Oropo cranmaptoB. DES-—-cucrema cummMmerpuydas (B
OTJIMYHE OT ACHMMETPHYHO! CHCTEMBI Ha OCHOBE (YHKIMH-
smoBymek B DES nns mudposku U aemmppoBKH HCIOIB3YETCS
O/lHa U Ta Xe mpouenypa). TemM He MeHee PAcKphITh ee HEOObI-
YaiHO TPYJHO, €CJIM KJIFOY conepxuT Gonbioe yuciao 6urtos. Ilo
uMeroruMcs ceeaennsaM, AHB Hactosio Ha ToM, yToOnt UBM
CHU3HJIO JUTHHY KJIF04a 10 56 GUTOB: Ha ciy4ai, eciiM mpaBUTelb-
CTBAa MHOCTPaHHBIX TOCYyJAapCTB B3AYMAIOT HCIOJb30BATb CHUC-
temy DES. AHB cMoxer packonoTs ux wupsl. XoTs mud-
poBanbHas cuctema DES emie HaxoauTcss B ymorpebieHunu,
xommaHuaa Bell Telephone mo coobpaxenusm 6e30mMacHOCTH
OTKa3aiach OT €€ HCIOJB30BAHUSA, 4 PAJ MATEeMAaTUKOB, B IEp-

D MMoapoGHbIil aHATU3 CHIBHBIX U CJIa6BIX CTOPOH AUCKYCCHH MEX-
Iy TeMH, KTo oTcTauBaeT crpemiaenue AHDB x 3acexkpeunBanuro mudpos,
H TEMH, KTO pa3leiseT CTPEMIICHME MaTEeMAaTHYECKOro coolliecTBa
K OTKPBITOCTH, cM. B kHure [aBuna Kana «Kan o mudpax» [14, 7].
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By10 o4yepennr dupdu 1 XennMaH, MOABEPIJIH €€ CypOBOU KpUTH-
K€ M COWIH CIMINKOM ciaboif ans Toro, 4TroObl oHa Morja
yIoepXaThcsl JOJITHE oAbl

OcHoBHBIME coniepHHKamMH cucteMbl PIIA cranu tak Ha-
3BIBAEMEIE CHCTEMBI THIA «YKJIaAKu piok3aka». [IpoGnemsl Tuma
«YKJAOKH PIOK3aKa» HNpHHAA/IEkAaT K OOHIUDHOMY CeMEHCTBY
KOMOMHATOPHBIX 3aay, KOTOPbIE COCTOSNT B OTHICKAHUU CpPEIH
JAHHOT'O MHOXECTBA YHCEJ MOJAMHOXECTBA, KOTOPOE «YKJIa[bi-
BaeTCA» B COOTBETCTBHHU C Pa3/IMYHBIMH OTPAHUYEHUSIMH BHYTPH
TUNOTETUYECKOTO «prok3aka». [IpocTeiimumii npumep —3amava
0 TOIMHOXECTBE 4YHCEJ, CyMMa KOTOpHIX paBHa 3aJaHHOH
BequuyMHe. Takue 3aja4y¥ 4YacTo BCTpevaroTcs B COOpHHKAaX
3afay-rosioposioMok Cama Jlo#ina w I'edpn [dptonenn, Hepenko
B (opMe MHIIICHH, B KOHIEHTPUYECKUE KPYTH KOTOPOH BIIHCAHbI
pas/iMvHble YACIOBbIE 3HA4YEHUA. 3a/1aya COCTOUT B TOM, Kak
CIeqyeT CTpPeNATh, 4TOObI BBHIOWTL B CyMMeE 3aJaHHOE YHCIIO
oukoB. Ecnu MHOXECTBO 4HCEN HE CIUIIKOM BEIHKO, TO TaKHe
3a[lavd JIETKO PEIIaloOTCs METONOM Npob6 U OmHOOK, HO Tako#
MOJXO0M CTAHOBUTCA Bce 0oJiee 3aTPyAHUTENBHBIM IO MEpPE TOTO,
KaK MHOXECTBO YHCEJI BO3pacTaert.

KoMbubaTtopHas 3ajaya Ha3biBa€TCA «TPYIOHOMW», €CITH MOX-
HO 0Ka3aThb, YTO HU OJUH KOMITbIOTEPHBIA aITOPHTM HE MOXET
PELIUTH €€ 32 «IOJIMHOMHAIbHOE BpeMs». [leso B ToM, 4TO IpH
BO3pACTaHHM HEKOTOPOTO MMapaMeTpa npobeMsl BpeMs, HeoOxo-
JUMOeE [T PeLleHHs 3alaud, PACTET C IKCIOHCHINANbLHOMH, WK
CHEMOJIMHOMHAJILHOM», CKOpOCThI0. V3ydeHWeM Takoro poja
mpobyieM 3aHAMAETCS HOBas OTPACIb MATEMATHKH U KOMIIbIO-
TEpHO! HayKH, INOJYYUBUIas HA3BAaHHE «TEOPHH CIIOXHOCTHY.
CylecTBEHHOE NTPOABIKEHHE ObLIIO JOCTUTHYTO U NMPOXOJIKACT-
cs B OJHOM Kjacce mpo0OjeM, MoJyYdBIINX Ha3BaHue NP-noi-
Hbix (NP-mnepBoie OykBbl aHrIHHCKHX CJI0B non-polynomial —
HeMoJIMHOMHANbHO). HBIHE cymecTByloT coTHH NP-mojnbIx
npobnem. Ilo obileMy MHEHHUIO, BCe OHU TPYHIHBIE (XOTS HOKa-
3aTEJLCTBO TOrO YTBEPXKICHHA MOKA HE U3BECTHO) M BCE CBS-
3aHbl MEXAY CO0O#t Tak, YTO eciH OyaeT HaiiieH aJTOpHUTM,
MO3BOJIAIOILMI peliaTh OJHY M3 HHX 32 MOJIMHOMHUAJILHOE BpeMs,
TO 3TOT X€ AJITOPUTM I[O3BOJIUT Cpa3y K€ pEILMTb U BCE
OCTaJIbHbIE 3ajavd. 3agaya o TMOAMHOXKECTBE 4YHCEN, CyMMa
KOTOPBIX paBHA 3aJlaHHOW BeJIMYMHE, TPHHAIJICKHT K YHUCIY
NP-noggbIX 3amad.

Panbd Mepxib ObLT MEPBBIM, KTO MOJIOXHUI B OCHOBY CHC-
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TEMBI «yKJIaJKH B PIOK3aK» 3aJa4y 0 CyMMeE 4HCeJI, 00pa3yoIuX
MIOJAMHOXKECTBO, ¥ B TEYEHUE HEAOJITrOI'0 BPEMEHH TIpEIIOXKEHHAS
MM CHCTEMa Ka3aJlach IpeAMOYTUTENbHEe, YeM cuctema PIIA,
TaK Kak MMO3BoJsANa OwicTpee mmdpoBaTh U paciuudpoBHIBATH
coobmernns. Ho B 1982 r. uwnen rpynosi MTU Anu lamup,
yueHbI# U3 V3pamisd, Hamiesl ajrOpuTM, MO3BOJIABIUMMA peliaTh
IOYTH BCE CHCTEMBbI THMA «yKJIAJKd B PIOK3ak» 3a IOJIHHO-
muaibHoe BpeMs. Pansg Mepkns npemroxmn mpemuio B 100
IOJUTApOB TOMY, KTO CYMEET PacKphbiTh e€ro cucreMy, u Illamup
MOJIy4HJI 3Ty npemuio. Torga Mepkib NOBBICHI CIOXHOCTb
CBOEH CHCTEMBI, 3aMEHHB €€ TaK HAa3bIBA€MOH «MHOTOKPATHO
UTEpUPOBAHHOU» BepcUel, u npelnoXxmi1 npemuto B 1000 moo-
JIapOB TOMY, KTO CYMEET PacCKpbITh €¢. DTY BTOPYIO MPEMHIO
mosyyun B 1984 r. OpHect Bpukkemn i3 Sandia Laboratories.
OpnHako 3aaya o0 MOOMHOXKECTBaX YHCeJ, CYMMa KOTOPbIX paBHA
3aJaHHOH BENWYHHE, MNpPOJAOJDKAeT octaBaTbca NP-mosHoi,
U BIIOJIHE BO3MOXHO, YTO HOBBi¢ WMHU(PPOBAJILHBIC CHCTEMEIL,
OCHOBaHHBIE Ha JITOW 3ajaye WIM Ha [pPYIHMX 3aJayax THIA
CYKJAQOKA B PIOK3aK», BBIHEPKAT HACTYILIEHHE HOBBIX ajro-
putmoB. PaiiBect u b. lllop mpednoXuyid CUCTEMY THIIA «yK-
JIAAKH B PIOK3aK» Ha OCHOBE JIOrapu(pMOB OOJIBLINX MPOCTHIX
yucen. Meroasl Sandia Laboratories moka okazanuch GecCiib-
HeiIMH niepel ux cucTemoi. CooOuianoch, 4TO CHELHAIUCTHI
VnpaBnenns HaudoHanbHOK OesomacHocTH (NSA) npuaymanu
uppoBabHbIE CHCTEMBI THIA «YKJIaAKH B PIOK3aK» JIET Ha
IecaTh panbllle Mepkiis, HO, BepHble mnpaBmny «Never Say
Anything» («HuKOraa HHYEro He rOBOPH»), XPAHUIN MOJTYAHHUE.

PassnoxeHne OCONBIINX YHCEN HA NPOCTHIE MHOXHTEIH He
NPHHAAJIEKAT K ceMeiicTBy NP-moyiHbIX 3amad, Ho, mo obiemMy
MHEHHIO, MOXeET ObITh OTHECEHO K YHCIy TPyIHbIX. JlOo cHX mop
HHKOMY HE yHajoch HaliTH cmocob, mo3soisiowmit ¢axTopu-
30BaTh OoJblMe YHMCIa 3a NOJMHOMHAJbHOE Bpems. Tem He
MEHEeEe METOIbI Pa3jIOKEHHS YHCES Ha MHOXHUTEJH, PaBHO Kak
H METO[bI, NO3BOJIAIOIIME TPOBEPATh MPOCTOTY OOJBIIMX YHCEII,
HETPEPHIBHO COBEpICHCTBYIOTCA. B 80-¢ roabl ObLIM OTKPBITHI
OBICTpBIE MPOIEAYPHI MIPOBEPKH YHCEN Ha MPOCTOTY, a B 1982 1.
rpynna u3 Sandia Labs non pykosonctBom I'ycraByca Cum-
MOHCa pa3JioxXmia (C MOMOILBIO cynepkoMmbioTepa Kpait) uncio
Mepcenna 2°2! — 1 (69-3mauHoe umcno). UToOwl HaliTH TpH
HPOCTBIX MHOXMUTENA 3TOro yucia, Kpswo moHamobmwioch okoso
32 dyacoB. o 3TOro peKOpOHOTO pe3yabTaTa MaTeMaTHKH
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CUMTAJIH, YTO I pa3jiokeHus 6ojee yveM S50-3HAYHOro YMCJIA Ha
npocTteie MHOXHTENM Kp3to morpebyroTcs MHILIHOHBI JIeT.

HMes B BHIOy I3TH HOBBbIe METOAbI (aKTOpU3AIMH YHCE,
HHUKTO HE B NpaBe cOpachiBaTh CO CYETOB BO3MOXHOCTb HOCTPO-
€HHS AJTOPUTMA, KOTOPBLIA TO3BONHT «PACKOJOTBLY CHCTEMY
PIIA 3a nmosuHOMHMalbHOE BpeMs. B mepBbiX COOOUIEHHAX O
cucteMme PIIIA B kauecTBe OBYX MPOCTBLIX HUCET P U ¢ PEKOMEH-
IoBajock BbIOMpaTh 80-3HauHble Yncia. Tenepb peKOMEHIyeTCs
BbIOMpaTh Mo KpaiiHeit Mepe 200-3HauHbie yncia. Jly4iie Bcero,
ecyy ObI 062 ynca ObiM IPUMEPHO OSHOW «IJIMHBID), KaXI0€ U3
yuced p+ 1 wma p—1 ¥ g+ 1 uma g — 1 uMeno no kpaitseit
MeEpe OIHH OOJbILIOH MPOCTOH MHOXHUTENb U HaHOONbHIIHNK 00-
it genutens wuces p— | U g — 1 6p01 OB Man. [Jo cux mop
cucreMma PIIA octaercs croiikoil. Ha ocHOBE €€ H3roTaBIMBaIOT
KOMITbIOTEPHBIE YHICH A1 ObicTpoii mubpoBky U pacmiubdpos-
KH TEKCTOB.

OcHOBHbIE HJEH, NOJOXECHHbBIE B OCHOBY CTOHKHX HIH(POB,
JalOT MHOXECTBO OOKOBBIX no6Geros u oTseTBieHnid. Hampumep,
CHCHHAIACT MO KOMIBIOTEpHHIM HaykamM #3 Crandopackoro
yauBepcutera Pobept ®noiin cpa3y noHsn, yto cucremsl PIIIA
MOTYT OBITh WCHOJIb30BAaHBI NBYMS NAapTHEPaMH, NOINCPXKH-
BaIOIIAMH MexOy coboil CBA3b 10 1nouTe (OOBIYHOM MU 3J1EKT-
POHHO#), Ul TNPUHATHSA CIy4YalHBIX pelleHui crocobamy,
HCKJIIOYAIOIIMMHU KaKoi Obl TO HH ObLIO OOMaH WM MOMICH-
HuuecTBO. Tak, Ba 4eoBeKa, pa3srOBapUBAOIIMX IPYT C IPYTOM
mo TenedoHy, MOTYT JOTOBOPUTLCA 00 Hcxone cinydaifHOro
OpocaHusd MOHETHI WJIH HTpaJibHOH KocTH. B mone 1978 1. doiig
MPHUCIIa] MHE MHUCHMO C MOAPOOHBIM OMHMCAHUEM TOrO, KaK JIBOE
MapTHEPOB MOTYT MIpaTh B TPHKTpak Mo TeledhoHy wid mo
noyTe. [IpuHSB Ha BOOpYXEHHE OCHOBHyIo Hueio Dnoiina,
Pajipect, lllamup ¥ AfjieMaH HamMcaM CTaTbIO O «IIOKepe 6e3
KapT», B KOTOPOil OOBACHIIIA, KaK BOS UTPOKOB, He HOBEPAIO-
LMX APYyr IPYry, MOTYT CBIFPaTh YECTHYIO MAPTHIO B MOKEP IO
TenedoHy, He MCHOJIb3ys HH OJHOH KapThl Y.

Eme oauuM noOoOYHBIM NPOJYKTOM CO3IAHHS HAIEKHBIX
mindpoB aBUIIACH Pa3paboOTKa XUTPOYMHBIX CHCTEM ODecTieyeH s

D «IToxep 6e3 xapT» Gbin BepBbie ONy6IIMKOBAH B KAYECTBE TEXHU-
yeckoro oryera JlaGoparopum xoMmnbioTepHbIXx Hayk MTHU B 1979 1.
ITOT OTuUeT mepeneyaraH B c6opuuke [ 14, 1*], onybinkoBanHOM [1HBH-
aoM Knaprepom. O GpocaHun mMoueTsl cMm. [14, 2*].
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6e30MacHOCTH Nepedayn Hay4HBIX OAHHBIX IO CETAM 3JEKTPOH-
HO¥ cBsizu. TlpedmosyiokuM, HAIIPEMEp, YTO HCCIIEAOBAHUE MPO-
BOJAMTCS C MOMOILBIO NPHOOPOB, HOCTABJIEHHBIX C MOMOIIBIO
KOCMHYeCKOro KopabJis Ha MOBEpXHOCTb Mapca. YueHbIM
He0OX0aMMO OBITH YBEPEHHBIM B TOM, 4TO, KOTJa OHU BBIXOISAT
Ha CB#A3b C IPHOOPAMH, HE IPOUCXOOUT IMpueMa UHGOPMAIIMH OT
KakuX-HUOyAb ApPYrHX HCTOYHMKOB NAHHBLIX U UYTO HHKTO HE
MOXET HCKaXaThb IepeaBaeMbie NpUOOpOM [aHHBIE WIM W3-
MEHATh KOMaHZIbl, nepefgaBaeMbie npudbopam. Kopoue rosops,
y4€Hble IOJIKHbI OBITh yBEPEHHBIMM B ayTEHTHYHOCTH, IIe-
JIOCTHOCTH M CEKPETHOCTH CeTH b,

HauboJsiee mopa3uTeNbHbIM, OYTH HENPaBAOMOAOOHBIM MMO-
GOYHBIM NPOAYKTOM CO3JAaHHS HAaNEXKHBIX IINPPOBAJNLHBIX CHC-
TeM, MO-BUOAMMOMY, CJEAYEeT CUATATh IMOSBIICHUE TaK Hasbl-
BaEMbIX «HOKa3aTelbCcTB Oe3 yreuku uHbopmamuu». Ilpencra-
BUM cebe, 4TO HEeKHi MAaTeMaTHK HAXOAUT [AO0KA3aTEIbCTBO
Kakoii-1o TeopeMbi. OH xo4eT yOeauTs CBOMX KOJUIEr B TOM, YTO
€My AeHCTBHTENHHO YAAJIOCH JIOKa3aTh TEOPEMY, HO TIPH 3TOM He
XKeJaeT PacKpblBaTh CaMOro JokasaTenbcTBa. B 1986 r. Obino
NOKa3aHo, YTO 3TO JACHCTBUTEJILHO MOXHO CAEJIAaThb B YACTHBIX
cnyvasx NP-monsbix 3agau. PaccMorpum, nanmpumep, NP-mon-
HYIO 33a/layy O HaXOXICHHM raMMJIbTOHOBA HWKJA—IyTH, MpPO-
XOMSIIEro Yepe3 BCe BepIUMHbI Ipad)a OOHH U TOJHKO ONUH pa3
H BO3BPAIIAIOLIEr 0CA B UCXOJHYIO BeplinHy. [1peamonoxum, 4To
JInsl gaHHoro rpada ¢ GOJIBIIMM YHCIOM BEpINMH HEU3BECTHO,
CYILIECTBYET JIH [ HETO TaMHJIbTOHOB Iuki. Hekuif MaTeMaTHK
XKeJaeT yOemMTh CBOEro KOJUIery, 4YTO €My YIajoch HaiTu
raMmIbTOHOB IIMKJI, HO OH HE JKeJaeT PAcCKpBITh CaMblii |IHKJI.
Kax Hu TpynHO noBepHTh, CYHMIECTBYIOT METOMBI, HO3BO.I5I1OLLIAE
9TO CHENATh.

B 1986 r. Manyasnp biroM, 3KkcnepT Mo KOMIBIOTEPAM H3
Kanudopumuiickoro ynusepcuTera, m300pesn cnocob, MO3BOIS-
IOIMHA TIPUMEHATh HOKa3aTelbcTBa Oe3 yreuku uHbopmanuu
K a060ti MaTeMaTrieckoii ripobyieme! Ipenmoxennas biaromoM
Opolenypa mo CYyHIeCTBY CBOJAMTCA K AMANOTY MEXAY «IOoKa-

D XopoummM 0630poM TOCTENHKX JOCTHXEHMH B 061acTH «Tele-
HAyKH» MOXET CIYXUTh cTatbs [lurepa [lennuHra «be3omacHoOCTh
1aHHBIX B ceTax» [14, 3*]. Bonee noapobHyro HHpOPMaLHUIO KeJlaroHe
voryT Haiitu B kHure JJopotu [leHHunr «Kpunrorpadus u 6e3onacHocTb
1aHHBIX» [14, 4*].
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3BIBAIOIIMM» H «IIPOBEPAIOIIMM», KOTOPHI XO4eT yOeaHMThCH
B TOM, YTO JOKa3aTeNbCTBO AECHCTBUTENLHO cymiecTByeT. IIpo-
BEPSIONINI 3aJaeT cepHio ClydalHBIX BOIPOCOB, KaXObld H3
KOTOPBIX HOMYCKaeT OTBET «aa» WMiad «HeT». I[locne mepBoro
BOIIPOCA MPOBEPSAIONIU YOeXKIA€TCA B TOM, YTO HOKa3bIBAIOILKA
3abnyxpaerca ¢ BeposaTHocTbio 1/2. Ilocne BTOporo Bompoca
npoBepstomuil  ybexaaeTcs B TOM, YTO HOKA3bLIBAKOIUUH 3a-
6nyxmaercs ¢ BeposTHOCTHIO 1/4. Tlocie TpeThero Bompoca
BEPOATHOCTh owmmbku mamaer mo 1/8 u 1.4 (3HaMeHaTenn
KaX[Iblil pa3 yaBauBaroTcs). Ilocsie cTa BOMPOCOB BEPOSTHOCTD
TOTO, YTO NOKAa3bIBAIOIIMH 3a0JyXKHaeTcs WM HE pacrnojiaraer
IOKA3aTEIbCTBOM, CTAHOBUTCS HACTOJILKO OJIM3KOH K HYJIO, YTO
y MPOBEPSAIOIIETO HE OCTAETCA ¥ TEHH COMHEHHS B IIPABIJILHOCTH
yTBepXXIeHus nokasbiBatoiero. ITocine 300 BompocoB 3Hame-
HaTeNb JOCTUraeT BeauuuHbl 23°°, KOTOpas NPEBOCXOQUT YKCIO
aToMOoB BO Bcenensoil. AGcoioTHasi yBEpEHHOCTb B TOM, YTO
JIOKa3aTeJIbCTBO CYIIECTBYET, HENOCTHXHMA, HO BEPOSATHOCTH
CYIIIECTBOBAHHS HACTOJILKO OJIM3Ka K JKOCTOBEPHOCTH, Y4TO BCE
coMHeHHs oTnazaioT. Hexkotopble HecmeunaabHble paboOThI
0 JoKa3aTelbCTBaXx Oe3 yreukd wuHGOpPMAuWMH INpHUBENCHBI B
CITNCKE JIUTEpaTyphl K 3TOH riase.

Hwmerot m nokasaTtenbcrsa 6e3 yTeukd HH(pOpManuy Kakue-
HHAOYIb TpPaKTHYCCKUE MPUMCHCHHS MOMUMO YIOBJICTBOPECHUS
caMoOJIIOOUsT MAaTEMATHKOB, JKEJAIOIIMX 3asBUTb O CBOEM
HPUOPHUTETE O TOro, Kak OydyT omnyOiwkoBaHBI jeTajd [10-
ka3artenbcTBa? OxaszpiBaercs, uMeroT. Hanpumep, Anu Mlamup,
pabGorarommii Heiie B MHcTtHTyTe Beiliimana B W3spause, mpu-
OyMal crnocod, MO3BOJIIOMIMA MCIOJIb30BaThH METOAbI JOKa-
3aTeILCTBA O€3 yTeuku HHQOpPMAIMH B CO3JaHHAU YIOCTOBEPEHUH
JINYHOCTH, UCKJTIOYAIOIINX BO3MOXHOCTh oanenky. [Ipeacrass-
Te cebe, 4TO B KapTOYKY, YAOCTOBEPSAIOMIYIO JIMYHOCTh, BMOH-
THPOBaH KOMIIBIOTEPHBIN YUI, CIOCOOHBIA BCTYNaThb B OBICTPBIH
JIMAJIOT ¢ KOMIIbIOTEPHBIM YUIIOM B YCTPOWCTBE, UCIOJIb3YEMOM
IUIs TPOBEPKH YIOOCTOBEPEHUS JIMYHOCTH. 3a CYUTAHHBIE cCe-
KyHIbI, 3ajaBas OoJjiee WIH MeHee CiaydyailHble BOIPOCHI H
MoJiy4asi OTBETHI, MPOBEPSIONMA MOXET «0€3 TEHH COMHEHHS»
yOeouThCs B NOMJIMHHOCTH KapTOYKH, XOTs HIACHTHUKAnus
JIUYHOCTH HE MOXET OBiThb mIpou3BeleHa ¢ abCoOTHOH Ho-
CTOBEPHOCTbIO. MeTOoIbl, HO3BOIAIOIIME JOKA3HIBATh, YTO 0OJb-
UIMe YHUCJIA MOYTH 3aBEIOMO ABJISIOTCA MPOCTHIMH (HampuMmep,
METOMbI, OCHOBaHHELIE HAa HUCIOJIb30BAHHH BEPOSTHOCTHBIX CO0D-
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paxxeHu#), U3BECTHHI HE OJHO HECSATHIIETHE, HO aHAJOTHYHBIE
METOAB! YCTAHOBJIEHUS ITOITMHHOCTH YIOCTOBEPEHHS JTUYHOCTH
ObUTH BCTpeYeHbI KaK OOJBIIONH CIOpHpHU3.

He mopnarommecss moAlleNike YIOCTOBEPEHHS MMEKOT CTOJb
6osbIIOE 3HAYCHHE KaK TSI BOGHHBIX, TaK H JUIS I'Pa)XIaHCKHX
nenedt, uro korma llamup moman martentHyro 3asBky B CIIA,
MHHHCTEPCTBO 0OOPOHBI PACIOPSIUIIOCH, UTOOBI BCE HJOKYMEH-
Thl © MaTEPHAJIBI, CBI3aHHBIE C TAKMMH Y/I0CTOBEPEHUSIMH, OBLIH
YHHYTOXEHBI. ITO BBI3BAJIO TaKylo Oyplo IpOrecTa co CTOPOHBI
MaTeMaTHYEeCKOTO COOOIECTBa, YTO IPABUTEILCTBO OBLIO BBI-
HYyXIE€HO OTMEHHMTb 3allpeT, COCJABIIHCh IPH 3TOM Ha €ro
HeoOs13aTEIbHOCTL [UI MAaTEMATHKAa, HE SBJSAIOLIETOCs TIpax-
JauuHoM CIIA. ITogpo6ublit oT4eT 06 3TOM CKaHAaje IPUBEAEH
B craThe [14, 45] B rasere «Hpio-Mopk Taimc».

HoBuuku B 00JIACTH KPHUIITOCHCTEM H METOJOB «pPACKaJIbi-
BaHHs» NIHGPOB, a TaKKe HX NPWIOKEHHH K OOecreyeHHu:Io
6e3omacHOCTH ceTell CBA3M M METOJAM HACHTU(PHMKAIMU JIHY-
HOCTH CMEHSIIOT OJIHA IPYTYIO Tak OBICTPO, YTO K TOMY BPEMEHH,
KOria BBl TPOYMTAETE 3Ty IJIaBy, MHOTOE MOXET OKa3aThCs
ycrapesnmM. KpunTosiorus mnepexuBaeT ceifyac BecbMa HHTe-
PECHYIO PEBOJIIOLIMIO, U HUKTO HEe MOXET ce4ac NpeacKa3ath,
K 4eMy TNpPHUBEIYT MPOUCXOIsAlIMe B HEH OoJbllMe IepeMEHBI.
ITo3BosIbTE MHE 3aBEPLINTH 3Ty TJIABY NPHYYLJIUBBIM JIHATIOTOM
a3 mbechl «PomanoB u XKiomberTa», kotopyto Ilutep Ycrunos
puepBbie noctaBua B Hrulo-HMopke B 1957 1.

CueHa u3 KOHIIa BTOPOTO aKTa.

Heticmsyrowue auya

I'enepaun (ero poyib HCIIOJHST YCTHHOB), MIPE3UAEHT CAMOTO
MaJIeHBKOT0 Trocynapcrtsa B EBporre.

Xynep Moyn3yopT, aMepHKaHCKHH TIOCOJ B 3TOH CTpaHe.

Bagum PoMaHOB, COBETCKHiH MOCOJI.

KrwnserTa, noys Moynsyopra,

Hrops, cein Pomanosa, } mobAT Apyr Apyra.

B aMepHKaHCKOM IOCOJIbCTBE.

I'enepan (obpawyaemcs k Moyaszyopmy): Kcratu, Bbl 3HaeTe,
4TO OHM [pycckue] 3HarOT Bam IHGP?

Moyn3yoprt. Mbl 3HaeM, 94TO OHHM 3HAIOT Hall MWHUQP, HO
COOOIIIaEM MM TOJBKO TO, YTO XOTHM, YTOOBI OHM 3HAJH.

I'eHepan oTnpaBiseTcss B COBETCKOE MOCOJBCTBO.

I'enepan (obpawyaemcsa k Pomanosy). Kcratu, oun [ame-
PHKAHIBI] 3HAIOT Ball MIHQP.
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PoManoB. MeHs 3To HHYYTb He yauBiseT. Mbl yxke
B TEYEHHE HEKOTOPOTO BpPEMEHH 3HAEM, YTO OHHM 3HAIOT Hall
mndp, ¥ BeaeM cebst COOTBETCTBYIOIMM 00pa3oM — eslaeM BHI,
OyATO MM y#ajlochb HAC OLypPAuHTh.

Ienepan Bo3BpamaeTcs B aMEPUKAHCKOE HOCOJBCTBO.

I'enepan (o6pawyaemcs k Moyazyopmy). Kcrath, BH 3HaeTe,
YTO OHM 3HAIOT, YTO BB 3HAETE, YTO OHH 3HAIOT, YTO BBl 3HAETE...

Moynsyopt (uckpenne scmpegoxcet). Uto? Bl yBepeHbI?

I'enepan. AGcomoTHo.

Moyn3yopr. Bnaronapto Bac! Brnarogapro! 1 Hukorga He
3abyny o6 ycnmyre, KOTOpyl0 Bbl HAM OKAa3aJIH.

I'enepan (nopaxncer). Bol XoTHTE CKa3aTh, YTO Bbl HUYETO HE
3Hanu?

Moyn3yopr. Hert!

B 1957 r. Tako#t aumayor ObLT IO KpaiiHeli Mepe HmpaBaoIo-
nobeH. Mor O6bl TakoW aMaIor TPOU3OWTH B Halle BpeMs?
Bo3moxHo, yto AHB 3naer.



masa 1 5

[Mnepb6onbl

JIpronc Koapponn 3amerun ommaxabt [15, 1*]: «Kto wu3
MATEMAaTHKOB He Pa3MBILLIAN Had runepbosioi, xpomcas He-
CYACTHYIO KPHBYIO NPSAMBIMH, MEPECEKAOIIAMH €€ 3[eCh U TaM,
B MOMNBITKAX [OKAa3aTh HEKOE CBOMCTBO, MOTYIIEe OKA3aThCs
B KOHIIe KOHILIOB He 60Jiee YeM 3JIOHAMEPEHHOH KJIEBETOH, KOMY
W3 MAaTEMATHKOB He Ka3aJIOCh N0 KpailHeH Mepe, YTO 3aMyYeHHAas
KpuBasi  pacIpocrTepiiacb MeXAY CBOMMH  aCHMIITOTaMH
B MOJIYaJIMBOM YIIpEKe WM TOJMHIUBAET eMy OJHHUM (oKycoM
C BBICOKOMEPHBIM COCTPaTaHHEM .

[TocraBuM B TeMHOH koMHaTe Oobliuyro chepy, HalpuMep
6ackeTOONBHBI MsY, Ha IOBEPXHOCTh CTOJIA, OKPAILICHHYIO
B cBeTJIbie TOHA. [locBeTHM Ha chepy xkapMaHHBIM (HOHAPHKOM
CBEpXy BHM3, KaK Ioka3aHo Ha puC. 93A. Tenb, oTOpaceiBaeMas
MS40M, B 3TOM ciiydae OyIeT, pa3ymeercs, MeTb GopMy Kpyra.
LleHTp ero pacmoyiokeH B TOH TOYKE, B KOTOPOH MsAY Kacaercs
MOBEPXHOCTH CTOJIA.

INepensuneM ¢oHApHUK «HAa BOCTOK», KaK [IOKA3aHO Ha
puc. 93b. Tenp oT Msua BHITAHETCS B 2Juuic. LleHTp kpyra
paclLenuTCs Ha ABE TOYKH, B KOTOPBIX pacmosararorcst GoKychl
aumnca. Coepa mokourcs Ha Qokyce, OimkaiilieM K HCTOYHUKY
cBeta. Ecim HCTOYHHK CcBeTa MepeMelaTh Aajblile «Ha BOCTOK),
TOo napyro#t ¢okyc smnmmca OymeT HABHraThCs «Ha 3amainy,
YBEJIUYUBAs 3KCUEHTPUCHUTET 3JUIMICA.

Bynem Tenepsb omnyckaTth GoHApHK 10 TeX NMOP, IOKA HCTOYHHK
CBETA HE OKAXETCS HAa BBICOTE BEpXYILIKH Msya (puc. 93B). Msu
OyAeTr mo-TipexXHeMy TIOKOHUTbCS Ha BOCTOYHOM ¢okyce, HO



256 nasa 15

%) )
-3
o

Okrpymuocme Jaunc

Puc. 93

BKCHCpHMeHTbI C TEHSAMH, KOHTYPBI KOTOPBIX HMEKOT Q)OpMy YEThIPEX
KOHHYECKHUX CEYECHMIA.

3anaaHelid Gokyc nepeMecturcs B OeckoHeuHOCTh. KOHTYD TeHH
npuMeT ¢Gopmy mapabosl.

OnyctuM ¢oHApUK HUXE Bepxymku Msua (puc. 93IN). Kontyp
TeHd npumetr Qopmy runepbossl. Chepa no-mpexuneMy Oynmer
KacaThCsl CTOJIA B OJHOM M3 (POKYCcOB runepOoJIbl, HO ¢ APYTUM
($hOKyCOM TPOU3OHIET HEYTO YIAUBUTENIBHOE.

IIpencraBum cebe, YTO HAa BCEX YETHIPEX KAPTHHKAX Hapsay
C MS4YOM HMMEETCS «KOHTPMSY», coBmagaroumii co cdepoii,
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JIEXAIIEH HA CTOJIE IO APYTYIO CTOPOHY OT MCTOYHHKA CBETA HA
TAaKOM € pacCTOSHMM, Kak W Ms4. Ha mocnenmHeit kapTuUHKE
KOHTpMsIY H300paxeH ITpUxoBoi tuHuel (puc. 93I'). 3aMetum,
YTO KOHTPMSY OTOpachIBaeT TakoH ke KOHYC TeHH, KaK M MY Ha
CToOJIe, HO B ApYyTylo cTopoHy. O6a KOHyca TEHH MMEIOT OOIIyIo
BEpILLUHHY B HCTOYHHUKE CBETA.

Ha nepBbIX Tpex KapTHHKax T€Hb OT KOHTPMSYa JIE)KUT BBbIILIE
HOBEpXHOCTH cTosa. OHaKO, KOrJa HCTOYHHK CBETA OIMYCKAeTCs
HW)XKE BEPXYLIKH MsYa, KOHTPTEHb MaJaeT Ha CTOJ M oOpa3yer
KOHTPKPHBYIO, KOTOpasi SBJISETCSA BOCTOYHOH BETBBIO THIIEp-
60J1bl, OrpaHHYUBAlOIIEH TeHb oA MssYoM. Mcue3nyBiunii Gpokyc
OTIPABWICS, TaK CKa3aTb, B OECKOHEYHOCTb, C TEM 4TOOHI,
000rHYB ee, BepHYThcs ¢ Ipyroi cropoHsl! Tak kak Ba «KOHIA»
6GECKOHEYHOCTH TI0 CYIIECTBY IPEACTABIISIIOT COGOR OIHY U Ty XKe
TOYKY, HX MOXHO CPaBHHTb C OBYMs KOHI[AMH pa3pe3aHHOIO
U pa3BepHYTOro B MpsAMyIo koibua. IMeHHO Takoe OGeckoHeYHoe,
HE H3YBEYEHHOE pa3pe30M KOJIBLIIO CIYXHT T'€OMETPHYECKUM
00pa3oM, CTOSIIIIMM 3a 3HAMEHHUTHIM YETBEPOCTHIIINEM AHDPH
Borana:

W B rpe3ax HOYHBIX BO Mpake CIJIOIIHOM
Ilpeacrana mue 3puMas BewyHocTh
Yucreifiero csera ruranTckuM KosbioMm,
CTpysumM CcBO# MyTh B OECKOHEYHOCTB.

IpencraBum cebe, YTO KOHTPMSY HA IMOCJIEOHEM PHUCYHKE
yIoaJseTcsi OT MCTOYHHKA CBETa, HO ITIPH 3TOM HETNPEPHLIBHO
pa3ayBaeTcs M MO3ITOMY BCeraa Kacaercs MOBEPXHOCTH KOHTP-
koHyca. Korga KOHTpMSY JOCTATOYHO BEJIHK IJISl TOTO, YTOOBI
KACATbCsl TIOBEPXHOCTH CTOJIa, OH HMOKOMTCS Ha (okyce KOHTp-
BeTBH rHnepbobl. [IBe Takue cepbl HEOOUHAKOBOIO pa3Mepa,
BIIMCAHHblE B KOHYCBI W KacCaloIIMecs CeKyIledl IJIOCKOCTH
B pokycax rumepOoJIbl, IPUBOAAT K CTAPOMY H3SIIIHOMY AOKa3a-
TEJIBCTBY TOTO, YTO KPUBBIE NEHCTBUTENLHO SBJISIOTCS BETBSMH
ranepO6osBl. DTO JOKA3aTEJbCTBO OYEeHb MOCTYIHO H3JIOXEHO
B kaure [laBuna I'unbbepra m C. Kon-®occena «Harnsmnas
reoMmetpus» [15, 2]. Eciu 0b6e cepsl moMeCTUTh B OHH KOHYC,
TO aHAJIOTHYHOE AOKA3aTeJIbCTBO (CM. IJI. 2 MoeH kHHrH «Ma-
TeMaTHyeckue mocyru» [15, 2*]) mo3BonseT ybemMThCS B TOM,
4TO KOHTYP Te€HH HMeeT (GopMy 3JUTHICA.

OnHUCaHHBIA BBILIE OKCIEPHMEHT C TEHSMH IPEACTABISAET
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coboit oguH U3 cnocoboB MNoKa3aTb, 4YTO 4YEThIPE KpPHUBHIC
(okpyxHOCTb, IJJuTHNC, mnapabona u runepborna) SBIAIOTCA
KOHHYECKUMH CEYEHHUSMH. SICHO, YTO OKPYXHOCTh MOXKHO pac-
CMATPHBATH KaK IpeeNIbHBbIH ciy4yail 3JUMIca W THIepOoJIbL.
IMTono6HO OKpYXHOCTH, mapaboJjia UMeeT TOJbKO OJHY GopMy,
XoTs 3Ta PopMa MOXKET YBETHYUBATHCS MJIH YMEHbIIAThCA. UTO
ke Kacaercs 3JUIHiICa M TMmepOobl, TO KaXaas W3 HUX HMeEeT
0eCKOHEYHO MHOTO CEMEWCTB pa3NHYHBIX (OPM.

ACTpoHOMAaM 4YacTo OBIBAET TPYAHO PEIUUTb, OBUXKETCS JIH
KOMETAa MJIH METeop MO JJUIMITHYECKOM, napabosimyeckoi WU
runepbomyeckoid Tpaektopui. HeTpyaHo mOHATH, MOYeMy Tak
npoucxoauT. CTOUT JIMIIL CJIETKAa H3MEHUTH Napabolly, Kak oHa
npeBpauiaercs B 93umnc. CTOWUT JIMIIb CJIETKA HM3MEHHUTH
(HeckoJIBKO HMHAaye, YeM B TIEPBOM CJIy4yae) 3JUIMIC, KaK OH
npeBpamaercs B runepbony. KoMertnl, oOpauiaroigecs: BOKpYyT
CoyHIa no HEM3MEHHBIM OpOMTaM, ABMXYTCS IO JJUIHIICAM.
KomeTsl, nonagaroime B COMHEYHYIO CHCTEMY U3 KOCMHYECKOTO
IPOCTPAHCTBA W MOKWAAIOIHME 3aTEM COJIHEYHYIO CHCTEMY,
IBUXYTCA IO mapabojyaM Wim rumepbosam.

Tak kak rumepboia mpenacrtaBiser coboit ammunc, paszie-
JIEHHBIH MOMOJIaM GECKOHEYHOCThIO, HEYTUBHUTENILHO, YTO MEXAY
3THMH JBYMS KPUBBIMH CYLLECTBYET MHOXECTBO B3aHMOCBSI3EH.
DnIMnC mpencTaBiseT coboi TeoMETPHYECKOE MECTO TOYEK,
CyMMa DacCTOSHHH OT KOTOPBIX 0 JBYX HEMOJBHXHBIX TOYEK
MOCTOSIHHA. OTH [BE HENOIBHXHBIE TOYKH Ha3biBaloTcs ¢o-
KycaMu 3juurnca. [1oCTOSIHCTBO pacCTOSIHHIA IO ABYX HEMOJBHXK-
HBIX TOYEK IIOJIOKEHO B OCHOBY APEBHETO METOJa MOCTPOCHHS
JUIMICA C TOMOIIBIO KApaHJAlla W HUTAHON MeTiM, Habpo-
IIEHHOH Ha IBe BOTKHYTbHIE B (pokychl OyyaBky.

I'nnepbona npexncrapiiseT co60l TEOMETPUYECKOE MECTO TO-
Y€K, PACCTOSIHUS OT KOTOPBIX OO JABYX HEMOIBMXHBIX TOYEK
HMEIOT MMOCTOSIHHYIO pa3HocTh. Ha puc. 94 moka3aHo ycTpoiicT-
BO M3 HUTH ¥ CTEPXKHSI IS IOCTPOEHHS OJTHOH BETBH IMIIEPOOJIBI.
Octpue xapaHmama B Touke P paepXuT HHTL B HATAHYTOM
COCTOSHHM W TPHXHMAETC K CTEPXKHIO, KOTOPBIA BpAIllaeTCs
BOKDYT KOHIIA, 3aKkperieHHoro B ¢okyce A. Huth 3akperuiena
B Touke B u B Touke C-cBOOOOHOM KOHOE CTepxHs. [auHa
BP + PC nocrtosiHHa; ciieqoBaTenbHo, pasHoctb AP — BP Takxe
JIoJixHa 6bITh ocTossHHA. [Tockonbky AP u BP - paccrosmus ot
Touku P mo nmByx ¢okycoB, MBI [0Ka3ajgd, 4TO OMNHMCAHHAS
KapaHAAaIIoOM KpHBas—runep6boa.
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Puc. 94

IMocTrpoenne runep6obl C NOMOLIBLIO HATAHYTON HHTH.

Dnurcel ¥ runep60oJbl MOTyT OBIThH JIETKO MOCTPOEHBI C TO-
MOIIbI0 MeTola crubaHus Jiucta OymMaru, KOTOpbIH SCHO yKa-
3pIBa€T Ha B3aUMOCBS3b 3THX ABYX KpHUBBHIX. IIpoBemeM okpyx-
HOCTBb Ha JIUCTE MpOo3payHOi OyMar# (KaJbKH WJIH CIIENHAJbHOM
Oymaru s Bbiorpada). BribepeM H OTMETHM BHYTpH OK-
PYXHOCTH KaKyrHO-HHOYIb TOYKY. OTJIHYHYIO OT IIEHTpa OKpYX-
HoctH. IleperneM jucT OymMaru HeCcKoJIbKO pa3 (pasrjiakuBas
KaXAblii pa3 JMHHIO cruba) Tak, YTOOBI IMOMEYEHHAs TOYKa
oKka3zajach Ha OKpyxHOCTH. Kaxnmas nuHMs cruba kacaercs
asummnca. [Ipn T1oCcTaTOYHOM 4HCIIE CTHOOB JUIHIIC «IPOSIBIISET-
csa» kak ormbaromas kacatesibHbix. OTMeUeHHAs: TOYKA U TEHTP
OKPYXHOCTH SBJIAIOTCS (pokycamMu sunca. UToObl MOCTPOUTH
AHAJIOTMYHBIM CTocoOOM mapaboily, BOCHOJIb3yeMCS TOH Xe
Tpoueaypoi, HO C OTMEYEHHOM TOYKOH 6He, a HE BHYTPH
okpyxHocTH. Ha puc. 95 mokasanbl o6e BeTBH runepOoIbL.
N B 3TOM Ciydae OTMEYeHHAass TOYKAa H UEHTP OKPYXHOCTH
SABJIAIOTCS IBYMs GOKyCaMHM KpPHBOH.

A YTO eciiH MBI BbIOEpEM OTMEYEHHYIO TOYKY HAa CaMoit
okpyxHoctu? Iomnyuutcs nu mpu stoMm mapabona? K coxa-
JIEHHIO, HE TOJYYHUTCA. BHHHUTBL 3a Takoe BEpOJIOMCTBO MBI
MOXeM yTpadeHHbIH mapabosiofi ¢okyc. Kaxmas nuuus cruba
MPOXOOUT Yepe3 LEHTP OKPYXHOCTHU H, CJIENOBATENIbHO, KacaeTcs
BBIPOKIEHHOTO JJUIMIICA, [JIMHA KOTOPOrO paBHA paIuycy
OKPDY)XXHOCTH, a IUMpUHA paBHa Hym0. YToOBI MOCTPOUTH
nmapaboJly, HAM HYXHa OKPYXHOCTb, IpOCTHparomascsi B Oec-
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Puc. 95

IMocTpoenne runepbonbl ¢ MOMoLIbIO CrubaHus JUCTa GyMary.

KOHEYHOCTh TaK, YTO OHa BBIpOXZAaeTcs B Ipsmyro. Ilposenem
Ha JucTe OyMard npsIMyro U BbIOEpEM TOYKY, HE JIeXallylo Ha
3Toi mpsMoii. Torma yxe 3HakoMasi HaM Npoueaypa no3BojseT
MOCTPOMTH BEJIMKOJIENMHYI0 napabosy. Hemocrarommii ¢pokyc sB-
JISIETCA «IEHTPOM» OECKOHEYHOMH OKPYXHOCTH.

M3 4eThIpex KOHMYECKHX CEYEHMIT runepOosia HauMeHee 4acTo
BCTpeYaeTcss B NMOBCceOHEBHEH XU3HH. OKPYXHOCTH M 3JUIMIICHI
BCTpeyaroTcs Ha KaxnoMm miary. ITapabosnel Mp1 Habiromaewm,
KOTJa HaM CJIy4aeTCs IOJIMBATh Ta30H M3 LIUIAHTA WM CJIEAMTH
3a nmoseToM Geic6onpHOro Msya . ONHH M3 TeX PeaKUX CIIyydes,

1 MHOrHe 4YMTaTENH CNpPaBEAJMBO YNpEKajud MeEHs 3a TO, YTO
s roBOpHJ, OynTo OpolueHHbIE TPEOMETHI OMHUCHIBAIOT TPACKTODHH,
OoTiIHuHble OT napabon. TpaekTOpHH OpOLIEHHBLIX TENl O4YeHb OJIH3KH
K mapabosiaM, HO, CTPOro roBops (eciu NpeHeOpedb CONMPOTHBIICHHEM
BO3/yxa), OpOLICHHBIA TpEeaMET IBHXETCA 10 JJUIMITHYECKOH OpOHTe
BOKPYI LIEHTPA TSXKECTH 3EMUIIH.
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KOI'1a MBI MOXEM BUIETH NMOJIHYIO THIIEPOOITY, IPEIOCTABIsAETCS,
€ClIM JIaMIa C HWIMHIPHYECKHM HJIH KOHHYECKHM abaxypoM
OTOpAachIBaeT TeHb Ha coceqHIo cTeHy. Hamu mpenku Haburo-
Ay BeTBb TUNEpOOJIbI HAa CTEHe, KOrfa MOOHOCHUIIM K HeH
ropsilly}0 CBeYy B MOACBEYHHKE C KPYIJIbIM OCHOBAHHEM.

IIpencraBuTeNN €CTECTBEHHBIX HAYK H MATEMATHKH IIOCTOSIH-
HO BHIAT THINEPOOJIbI KaK IpadMKU pa3IMYHbIX KPHBBIX BTOPOTO
nopsaka. Jlaxe Takoe MpOCTOoe ypaBHeHHe, KaK ab = ¢, rie
c—KOHCTaHTa, mopoxaaer rpaguk B Buae rumnepbosnel. Takoe
YpaBHEHHE OMMCHLIBAET COTHH (U3MYECKHX 3aKOHOB (YMOMSHEM
JIMIIbL ABA W3 HUX: 3aKkoH boiins u 3akon OMa), a Takxke MHOTHE
KpHUBBIE, BCTpevaromuecs B 3koHoMuke. [IpocToit skcniepuMeHT,
MO3BOJIIOIIKI BOOYHIO YBHIETh KPHMBYIO, ONMCBHIBAEMYIO 3a-
BHCUMOCTBIO ab = ¢, MOXHO BBINIOJIHUTH, HMESI JBE CTEKJISIHHbIE
NPsAMOYTOJIbHbIE TIACTUHKH. COBMECTHTE HX BIOJb UIHHHBIX
CTOPOH C OJJHOH CTOPOHBI, @ IPOTHBOIIOJIOXHBIE CTOPOHBI CJIETKA
pa3BeauTe, BCTAaBUB MEXAY IUTACTHHKAMH KOPOTKYHO MOJIOCKY
KapTOHAa WM ABe CcnH4kd. OOe MJIACTHHKH CTSHUTE PE3HHKAMH,
KOTOpble HEe AanyT UM pa3oiTuch. OOpa30oBaBUIMHCS CTEKJISH-
HBIf KJIMH NOTrpy3WTe B ClleTka NojkpameHHyto Boxy. Ilon
[eACcTBHEM KaMWUISIPHBIX CHJI oOpa3syercs rumepboiia, koTopas
u300paxeHa Ha puc. 96.

Puc. 96

Iunepbona, BO3HHMKalOLIAS MO AEHCTBHEM KaNHMJUIAPHBIX CHIIL.
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TunnyHast rumep6oyia nokasaHa Ha puc. 97. [lBe TOHKHe
JIMHUM, oOpa3ylolide KOCOH KpPECT, SBJIAIOTCA ACHMITOTAMH
KPHBOH, WJIH HENOCTHXXHMBIMH IpeleNaMH, K KOTOPbIM CTpe-
MSITCS BETBH KPHBOH HPH HEOTpaHUYEHHOM npononkeHuu. Eciu
aCHUMIITOThl B3aMMHO NEpIEHIUKYJISApHbI (Ha pHC. 97 OHM He
B3aHMHO TIEPIICHAUKYJISIPHBI), TO THIEpOOJIa HA3BIBAETCS PABHO-
60YHON MJIH TPSIMOYTOJIBHOM.

BetBu napa6oJibl OBICTPO CTAHOBATCS ITOYTH HEOTIHYMMBIMH
OT NMapajuIe/IbHBIX IPSAMBIX. B OTJIMYHE OT HUX BETBH runepo0bl
OBICTPO PaCXOIATCs, CTPEMSACH YHTH B 6ECKOHEYHOCTH, HO BCETa
OCTalOTCA 3AKJIOYEHHBIMH BHYTPH Yrja, o6pa3oBaHHOTO HX
ACHMIITOTAMH. DTO KPACHBOE CBOWCTBO TMIEPOOJIBI MOCITYXKUIO
HCTOYHHKOM BJOXHOBEHHS Il MHOTHX IIO3THYeCKMX M ¢uio-
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ConpsxeHHas oco

Puc. 97
Tunuynas runepbosa.
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copckux Meradop. Mcnanckuii ¢punocodp Murenp nme YHaMyHO
Ha3Baj runepbosty Tparuyeckod XpHuBOH. «SI yBepeH, 4TO eciv
6b61 reoMeTp co3HaBay Ge3HamekKHOE W OTHASTHHOE CTpEMIICHHE
runepOoJibl  COEOUHUTBCS CO CBOMMH aCHUMIITOTaMH,— IMUCAT
YHaMyHO,—TO OH oXapakTepu3osasl Obi runepbosy kak XuUBOE
U Tparuyeckoe CyuecTBo»

Hxo3edp AnmucoH B oyepke «beccMepTue ayliw» HaIeTUJ
runep6osty 6ostee onruMucTryeckoit Meradopoii. ITocie cMepTH
aymia ycrpemisiercs k bory, Ho HuKkorma He craHoBUTCS Borom.
«MBI He 3HaeM ellle, 4eM CTaHEM, U He JAHO HaM IPOHUKHYTh
B CepAlie 4eJioBeka, Habbl MO3HATH CJIaBy, YTO BCErga Coxpa-
HseTCs IJig Hero. [lymia, eciiu paccMaTpuBaTh ee BKyme ¢ TBop-
oM, nmomobHa OmHOM M3 TeX MaTeMAaTHUYEeCKHX JIMHHUM, KOTOpPbIE
cOmmxkarorcs, MpocTupasich B 6ECKOHEYHOCTb, HE UMesT BO3MOX-
HOCTH KOCHYTbCSI APYT ApPYTa».

I'mmepbosbl HaXOOAT ApaMaTHyYecKoe MPUMEHEHHE MpH OIl-
pelesieHNH pacCTOSHHUS OO MCTOYHHKA 3ByKa. UToObl BaM GbLIO
MOHATHEE, PACCMOTPUM clieAylolnyio cutyauuro. Ilycts A cTpe-
JISET U3 PYXbs B TOHT B, HaXoAAIIMIACA OT HETO Ha HEKOTOPOM
paccrosiuun. IIpennonoxuM, yTo BCe MPOUCXOOAUT HA HUAEAIBHO
poBHOIi MectHOocTH. I'me ciemyer cTOsTh, YTOOBI YCHBIIATH
BBICTPEJI M 3BYK F'OHTa OJHOBPEMEHHO?

ITyctb x—paccTosiHie, KOTOpOe MPOXOOUT 3BYK 32 BpeMs OT
MOMEHTa BBICTpeJia 0 TOTO MOMEHTa, KOria Iyjs [omajgaer
B rour. Touku 4 u B—¢oxychl becuuciiennbix runepbos. ToT kTo
CJIBILLIMT 3BYK BBICTpEJIAa M TOHT'a OQHOBPEMEHHO, JOJDKEH CTOSATh
Ha BeTBHU runepbosbl (Oikaiiieit K 1enau), T.€. Ha T€OMETPH-
YeCKOM MECTE€ TOYEK, PAa3HOCTb PACCTOSIHUH OT KOTODPBIX IO
TOouek A U B paBHa x.

ITonoxeHne ynajdeHHOTO MCTOYHHUKA 3BYKa MOXET ObITH OI-
PEENICHO C MOMOILIBIO IBYX Iap IOCTOB «CllyXadeh»: A H B,
C u D Habmopatenmu B Toykax A H B 3acekaloT MOMEHT
BPEMEHH, Korga OO0 HHUX HoxomuT 3BykK. Yacel oboux Habro-
JaTeyieii CHHXpPOHM30BaHbI, MMO3TOMY HabJromaTeM MOTryT OIl-
peOeMTh TOYHYIO Pa3sHOCTh MEXIYy MOMEHTaMH MpHXxoda 3ByKa
K kKaxgoMy u3 HuX. O603HauMM 3Ty pa3HOCTb 4epe3 X. 3BYK
HOJDKEH UCXOIMTb OT BETBH TUIepOoJbl (OJmxkaifineii Kk UCTo4-
HHUKY), T.€. OT T€OMETPUYECKOTO MecTa TOYeK, I KOTOpbIX
Pa3HOCTb PAacCTOSIHUR OT HMX OO To4ek A U B paBHa x. Ota
KpHBasi BbluepuyHMBaeTcsi Ha Kapre. Habmromatennm B Toukax
C u D nmenaror TO ke caMO€ M BbIYEPUYHMBAIOT HA TOM Xe Kapre
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Puc. 98

Jly4n, ucxopsiyMe M3 HCTOYHHKA CBETa B OJHOM (okyce rumepGossl,
NOCJIe OTPaXeHUs CXOAATCA B ApYyrom ¢okyce.

BETBb Apyro# runepboisl. Touka, B KOTOPOH nepecekaroTcs obe
KpuBble (Oymxaiimas K HUCTOYHHMKY 3BYKa), «OIpenessieT» ero
MECTOIOJIOKEHHE.

Pa3paboranHbie Bo BpeMs BTOpoil MUPOBO#t BO#HbI runepbo-
JINYECKNE HABUTAHMOHHBIE CUCTEMBI THIIA JIOPaHA HCIOJB3YIOT
obparnyio mnpouenypy. I'me-to Ha Oepery npe craHmuum A
U B (omHa u3 HUX HasbIBaeTCd OCHOBHOM, Apyras BCIIOMOTa-
TEJIbHO!) OMHOBPEMEHHO MCITyCKAIOT PAIHOCHTHAJIBL. TO ke
caMoe nenaioT ngBe Apyrue cTaHimuu C u D, pacmnosioxkeHHble Ha
Gepery B npyrom mecre. Mcmonb3ysi pa3HOCTb BPEMEHH MEXIY
MOMEHTAMH IIpHeMa CHUTHAJIOB OT 00€uX map CTaHLMii, TypMaH
Ha 6OPTY MOPCKOTO Cy/IHA HJIH CAMOJIETA MOXET IOCTPOUTH [BE
runep6oJIbl, IEpeceYeHUe KOTOPBIX HA KapTe MO3BOJSAET OI-
peneuTh MeCTO, TAe OH HaXOIUTCS.

3epkana, uMeromue B cedyeHHH GopMy rumnepboi, HCHOJIb-
3yloTcs (Hapsiny ¢ 3epKajlaMH IPYTHX THIIOB) B HEKOTOPBIX
TeJecKonax-pedaekTopax, kKaMepax CIenHalbHOro Ha3Ha4YeHHs,
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a Takxke B KayecTBe OTpaxkareyieli kapMaHHBIX (poHapeit U mpo-
xeKkTopoB. Ecii HCTOYHHK CBETa MOMECTHTb B OOHOM M3 (OKy-
COB JUIMIITHYECKOTO 3epKaJia, TO Bce OTpaKEHHbIE JIyYH COMmyT-
cs B ApyroM ¢okyce. Eciim HCTOYHHK cBETa IMOMECTUTH B (oKyce
napaboJibl, TO OTpakEHHbIE JIYYd OKaXYTCs MapasijiesIbHbIMH,
T.€. «coHmyTcs» B YTpadyeHHOM (okyce Ha OECKOHEYHOCTH.
lNunep6osmyeckoe 3epkano, kak BHIHO M3 pHC. 98, 3acTtaBiser
OTpaXkeHHble JIy4u pacxoduThcsi. Ho ecam mpomoskuTh pac-
XOISALIKECs JIyYH B 0OpaTHYIO CTOPOHY, KaK MoKa3aHo Ha puc. 98
IITPHXaMH, TO OHH HENMPEMEHHO COHAYTCs B IpYyroM ¢okyce.
B HEKOTOPOM CMBICJIE 3TH JIy4d KaK Obl IpoLLIH O€CKOHEYHOCTh
U HalUTH YTepsHHBIA OBLIO (OKyC «mo3amm».

M3smHo# runep6oMYecKodf NMOBEPXHOCThIO, oOsagaroineit
MHOTHMH 3aMe€YaTeJIbHbIMH CBOMCTBAMH, SBJISETCS BIIEPBbIE
ONMCAaHHBIA ApPXUMEIOM OIHOIIOJIOCTHBIN runepbononn. Hurts-
HYIO MOZEJIb 3TOH NOBEPXHOCTH Bbl BHAMTE B CEpelIUHE HA
puc. 99. BepTuxajbHble CEYEHHS O3TOH IOBEPXHOCTH MMEIOT
¢popMy rumep601, a TOPU3OHTAJIbHBIE CEYEHUS UMEIOT (OPMBI
ajuncoB. ECM ropu3oHTalbHbIE CeYSHHS UMEIOT (GopMy OK-
PYXHOCTeH, TO Takasi HOBEPXHOCTh HAa3bIBAETCSA OJHOMOJIOCTHBIM
runepOOJIOMIOM BpallleHHs, IIOCKOJIbKY OHa o6pa3yeTcs IpH
BpaieHuu runepbosbl BOKpYr compsbkeHHoit ocu. (Ecmu ru-
nepboJly BpaliaTh BOKDYr IOIEpeYHO# ocu, To obpasyercs
JIBYXIIOJIOCTHBIA Tunepboyona BpallleHHs: mapa KymojooOpas-
HBIX IIOBEPXHOCTEH, pa3deJIEHHbIX KOHEYHbIM PaCCTOSIHUEM.)

B 1669 r. Kpuctodep Pen, apxutekTop, OCTPOHBILIHIA cOGOP
Cs. NaBna B JloHmoHe, cooOmMI 0 HEOOBIYAHHOM OTKPBITHH
B CBS3H C ONHOMNOJOCTHBIM TumepbosonpoM. OH mokasals, 4YToO
OTHOTIOJIOCTHBIH THIepOOoION ] MPEACTABIISET COO0H MOBEPXHOCTD,
Ha3bIBAEMYIO MaTe€MaTUKaMHU JIMHEHYaTOH, T.€. HMOBEPXHOCTb,
COCTOSILIYIO U3 HEeCYeTHO GECKOHEYHOTO MHOXECTBA MPSAMBIX!

Hanpumep, nuiuHOp —JIHMHEHYaTass MOBEPXHOCTb, 00Opa3o-
BaHHas NapaJUleJIbHbBIMHU MpsMbIMH. KoHyc-uHelvaras mno-
BEPXHOCTh, OOpa3oBaHHAasi MNPSIMBIMH, II€PECEKAIOIIUMUCA B
BepiiMHEe KkoHyca. [umepGosioun-—uHelyaTass NOBEPXHOCTD,
oOpa3oBaHHasi IByMs pa3JIMYHbIMH ceMmeiicrBaMu mpsMbix. Ha
puc. 99 (B cepeauHe) BBl BUIUTE CEMEHCTBO MPSMBIX, HMEIOLIUX
OIMHAKOBBI! HAKJIOH, TPUYEM HUKAKHE JBE U3 3TUX MPAMBIX HE
nepecekaroTcs. [Ipyroe ceMeicTBO (He MOKa3aHHOE Ha PUCYHKE)
3epKaJIbHO CHMMETPHYHO IIEpBOMY: OOpa3yloliue ero mnpsMbie
HAKJIOHEHBI B JApyTryio cropoHy. Kaxpas mpsiMas mepBoro ce-
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Puc. 99

Hutsnas Mozens nunuHapa (cneea). Ilpu HeOONBIIOM 3aKpyvYHBaHUH
OHa NEPEeXOJUT B OJHONOJOCTHBIA THIepOoouA (B cepenuHe), a HpH
6oJiee CUITBHOM 3aKpy4YMBAaHUH —B JABOHHOH KOHYC.

MeHCTBa, €CJIH €€ MPOLOJDKHUTH, MEPECEKAET KaXIYyIOo MPAMYIO
Ipyroro cemeiictea. Uepe3 kaxaylo TOYKY Ha rumepbosoune
MPOXOIUT MpsiMasi U3 Kaxaoro cemeiictea. Ilapa npsMsix, Opo-
XOIAIIMX 4Yepe3 TOuyKy rumepdosionna, ompenensieT IJIOCKOCTD,
KacaTenbHylo k runepbosiongy B 3TOit TOYKe.

HutsiHast MoZ€eJIb MO3BOJISIET BOOYHIO YOEOUTBCS B TOM, YTO
OIHOMOJIOCTHBIH I'HIIepOOJIOU ] MOPOXKAAETCS BPALLIEHHEM BOKPYT
OCH OTpe3Ka NpsSMO#, CKPELIUBAIOIIEHCS C OCBhIO, T.€. MpsAMas,
KOTOPO#i IPUHAJIEXHT OTPE30K, He mepecekaercs ¢ ocklo. (Ecnu
BOKDPYT OCH BpaljaTh OTPe30K, apaijieNIbHbIA OCH, TO MOJy4aeT-
cs uunuHAp. Ecnu ke mpomoJpkeHHe OTpe3Ka MEPECEeK4eT OCh
BpalIeHUs, TO TOJYYaeTcsl KOHYC.) DTO HABOAUT Ha MBbICHb
O TPOCTOM 3KCIEPUMEHTE C KapaHNALOM M PaCHpsSMIIEHHOH
ckpenkoi. CorHUTE CKpEeNKy MOJ OCTPBIM YTJIOM M MPOTKHHUTE
OIHON M3 CTOPOH YIjla JIaCTMK Ha KOHIE KapaHnaina, Kak
moka3zano Ha puc. 100. (Bepxuss cropona AB yrma poymkHa
PacCIOJIOXHUTHCS MO OCTPBHIM YIJIOM K OCH KapaHzama.) 3axaB
KapaHJaii MeXIy JaJOHSIMH, KPYTUTE ero ObICTPO TO B OFHY, TO
B IPYTyl0 CTOpPOHY, IHejlas TakHe MABHXeHHs, OyaTro BbI JO-
ObiBaeTe OTOHb TpeHHMEM. I[IpM NpaBUIBLHOM OCBELIEHHH BbI
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A

Puc. 100

IMocTpoenne «mpu3pavyHOro» runepoosonaa ¢ MOMOILBIO BPAILAOILIErO-
cs KapaHjaaula ¥ MPOBOJIOYKH.

YBHIMTE, YTO BPALAIOUIAICA HAKJIOHHBINH OTpe3ok AB oGpa3syer
npo3pauHbiid runepbomaounn.

Ecan Bpamarts kyO, MOCTaBJIEHHbIH Ha OOHY U3 €rO BEPILLUHUH,
TO LIECTh HAKJIOHHBIX pebep MOPOXKIAIOT aHAJIOTUYHYIO OBEPX-
HOCTb. HeMHOro mnOTpEeHHPOBAaBIIMCh, Bbl HAJOBYUTECH TakK
3aMyCKaTh UrpajbHYIO KOCTb, YTO OHA OyIeT BpaliaThCs, CTOS Ha
OIHOW U3 CBOMX BepiiMH. [ Jiss Ha BpalAIOLIYIOCS KOCTb «B
npopunab» (cOOKy), Bl YBHAMTE THIEpOOSIOHI, 3aK/IIOUCHHBIH
Mexay OBymsi koHycamu (puc. 101).

M3rotoBuTh HM300paXeHHYIO Ha pHUC. 99 HHUTsAHYIO MOAENb
coBceM HeTpyaHO. HyxHo nuumb BbIpe3aTh M3 KapTOHAa [Ba
KOJIbIIa, MPOJIENIaTh B HUX OTBEPCTHUS, OTCTOSIIIKE APYT OT Opyra
Ha paBHBIC PACCTOSIHUS, U aKKYPaTHO MPOAETh CKBO3b HUX HHUTb,
NPOIyCKasl €€ MOOYEPEAHO 4Yepe3 OTBEPCTHE TO OOHOTO, TO
Ipyroro xosbna. KanHyB 3aTeM KjeeM Ha KaXk[10€ OTBEPCTHE, BbI
HpeAOTBpaTUTE MPOCKaIb3biBaHHE HUTU. Eciu IHUCKH pa3BeneHbl
TaK, YTO HUTH HATSHYTHI BEPTUKAJILHO, KaK MOKa3aHO Ha puc. 99
cieBa, TO mepel BaMH MOJENb LMJIMHAPUYECKON TOBEPXHOCTH.
Ecnn onuH U3 1uckoB NOoBepHYTh Ha 180° OTHOCHTENBHO APYroro
IO 4aCOBO#t CTpeJIKe, TO HUTH OyayT MOAEIUPOBATH [Ba KOHYCA,
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Puc. 101

I'unep6onoun Mexay AByMsS KOHYCaMH, BO3HHKAIOLIMH NPH BPalLCHAM
Kyba.

KaK MMOKa3aHoO Ha pHC. 99 cnpaBa. Mexay 3THMH OByMs Iipe-
IIeTbHBIMHE CJIy4asiMA 3aKpyYMBaHHUE OJHOTO JUCKA OTHOCHTEJb-
HO Apyroro Ha mo6o#t yron mexny 0 m 180° mopoxmaer
6eckoHeYHOe CeMEHCTBO T'HIepOOJIOMAOB TaKOIO THMA, KaKOH
u3obpaxeH Ha puc. 99 B cepeauHe; 3TH TruUmepOboJIOHABI MO-
pOXIeHbl HUTSMH, HAaKJIOHEHHbBIMU BJeBO. Ilpu 3akpy4uBaHHm
OIOHOTO KOJIbLIa OTHOCHTEJIbHO IPYroro mMpOTHB YacOBOM CTpei-
KH MBI ITOJIY4HM 3€pKaJIbHOE CeMEHCTBO rumepbooua0B, MOPOXK-
IEHHBIX HUTSMH, HAKJIOHCHHBIMU BIIPABO.

lopa3no TpyaHee H3rOTOBHTH MOJEIL M3 XKECTKHUX MpPO-
BOJIOYEK, onucaHHylo B kHure I'mibbepra m Kon-®occena [15,
2]. B xaxmoil U3 TOYEK IepeceyeHHs napa MPOBOJIOYEK COEoH-
HEHAa YHHBEPCAJIbHBIM APHUPOM, MO3BOJIAIOIUM IIPOBOJIOYKAM
MOBOPAYMUBATbCA, HO HE CKOJIb3UTh OPYI OTHOCHTENIBHO ApYra.
Bl oxumaere, 4TO Takash KOHCTpYKIHUsS Oyner kecTKoi, HO OHa
OKa3bIBaeTCs THOKO#M, NMpHYEM THETCS CAMBIM HEOXHIAHHBIM
obpasom. Ecim Mopmens cxaTh B OJHOM HaIllpaBJICHHH, TO
9JUTMIITUYECKOE CCYCHHE BBIPOXIACTCS B NMPSAMYIO U CTCPXKHH
CKJIa[IbIBAIOTCS B BEPTHKAJIBHOM ILIOCKOCTH, 00pa3ys orubaro-
myio runep6osnsl. Ecmm Monens cxuMaTh NO-ApPYroMy, TO
CTEPKHU CKJIAJBIBAIOTCS B TOPH30HTAJILHOM IUIOCKOCTH, 00pa3ys
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Puc. 102

I'unepbonouaanbHble 3y64aThie Mepeqayd MO3BOJIAIOT MEpeaBaTh J(BHU-
XEHHE BEJOMOH OCH, PACNIOJIOKEHHOM MO/ YIJIOM, OTJHYHBIM OT MPSAMO-
ro, K Beayuied OCH.

orubaromyro a3yumnca. Ha puc. 102, 3aUMCTBOBAaHHOM H3
«Harusaso# reomeTpun», u3006paxxeHs! ABa runepboionna Bpa-
ieHus, obpasyromue 3y64aTyro nepeaaqy ¢ OCSIMH, PacloJIOXKeH-
HBIMH TOJI OCTPBIM YIJIOM IPYT K OPYry. 9TO OOWUH M3 MHOTHX
cnocoO0OB HCHOJIb30BAaHUS THIEPOOJIOUIOB B MEXaHHUUECKHX
nepeAavax.

INopa3uTenbHbIM NPUMEPOM HCIOJIb30BAHUS OXHOMOJIOCTHO-
ro runepboJioufia BpAILEHHS MOXET CIYXUTb IUIaHEeTapHid
Makponnenna B ®opect-napke ropoxa Cenrt-Jlynca (puc. 103).
Bribop npoextapoBumka kuo Ob6aThl nai Ha 3Ty IOBEPXHOCTD
MOTOMY, 4YTO, MO €ro CJIOBaM, TumepOOJIMYecKHe TPAeKTOPHH
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Puc. 103

INMnanerapuit MakooHHen1a B amepukaHckoM ropoae Cent-Jlyuc (mirat
Muccypu).

KOMET HABOIAT HA MBICIbL O «IPAMATHYHOCTH M YBJIEKATEb-
HOCTHM MCCIeJOBaHUsl mpocTpaHcTBa». OOpaTuTe BHUMAaHHE Ha
OPSIMOJIMHEWHBIH KOHTYD TEHH, OTOPACBIBAEMOW KPYIJIOH Kpbl-
el MOoJ KOCBIMM JIyYaMH COJIHIA. SIBisieTcs JIM JTa mpsiMas
ONHOH M3 0Opa3yloliMX MNPAMBIX TMOBEPXHOCTEH WIH ITO
MPOCTPAHCTBEHHAs] KPUBAsl, KOTOPAasl TOJBLKO KaXeTcs MpsMOi
MpH PACCMOTPEHHH MO yriom?

OTBeTbl U peLieHus

SBaseTcs M MPSAMOJIMHEHHBIA KOHTYp TeHH HA doTorpadpuu
mwaHeTapuss MaknoHHemia B CeHt-Jlyuce ogHOH M3 IMPSMOJIH-
HEHHBIX OOpa3yIOIMX JMHEHYATOH MOBEPXHOCTH OIHOMOJIOCT-
Horo rumepbonouga Bpamenus? Ha 3ToT BOmpoc cremyer
OTBETHTH yTBepauTenbHo. Korga mpsimMasi, KOTOpOd NpuHAL-
JIEXHUT Kpail TEHH, IEPECEKAeT COJIHIE, KOHTYP TE€HU Ha CTEHE
IJIAHETapUs COBMAJIaeT C NpSIMOJIMHEHHON obpa3syrollei mopepx-
HOCTH. DTa TpsMas sBJISETCS MPOEKIUeH OaHOW-eNWHCTBEHHOM
TOYKM Ha Kparo KpYyIJIOM KDbIILY IJIAHETApHsi, a HE MpOeKIueH
LIEJION OKPYKHOCTH. EC/M coJiHIle HaXOAMTCS MOJ APYTUM YIJIOM
BO3BBIIIEHHUS, TO Kpail TeHH UMeeT HOpMy HEKOTOPOH KPUBOH,
a He NPSIMOJIMHENHHOHR oOpasyrolled NOBEPXHOCTH.
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dononHeHune

ITeep Besbe u3 IMapuxa cooOUIUT MHE, YTO OIHOMOJIOCTHBIE
THnepOOoIONAbI YaCTO HCIONB3YIOTCS B KOHCTPYKIHSX T'paaup-
pbIx 6amen TOALI. ITockonabky GETOH MOXET OBITH apMHpPOBAaH
CTaJIbHBIMU CTEPXHSAMHU (PACHOJIOKEHHBIMU BJIOJIb TPSIMOJIH-
HEHHBIX 00pa3yroIMX B OMHUCAHHOW BBIIlIE MOJEIH), KOHCTPYK-
s oTiM4aercd HeoObluHO#M mpouHocThro. Kiaiin XosBeHCTOT
coobmn MHe, 4TO OpynuitHbie OamHM Ha O0eBBIX Kopabisx
TaKkKe CTPOIIHMCh B BHIIE€ OTHOIOJOCTHBHIX rumepboiounsoB. OH
Jiro6e3no mpucian Mae pororpaduro us «New York Times Book
Review» (ot 2 okts6ps 1977 1.), HA KOTOPO# H300pakeHbI OBE
takue runepOonounnsie H6amHu Ha kKopabie «Muuuran» BMC
CHIA mo Toro, xak OH ObLI HyLIEH Ha JIOM.

Hepex bonn B cratbe [15, 4] obcyxmaer HEOXHIAHHOE
MOsBJICHHE TUNEPOOJI B T€OMETPUYECKUX MOCTPOEHHUSX, CBSA3AH-
HBIX C HPSMBIMH, KOTOpbIE HENAT IMIIOIaAb PABHOCTOPOHHEro
TPEYroJIbHAKa Ha YacTH, COCTaBistolue 1/n OT IUIOMIAIH BCETO
TpeyroneHuKa (n—uenoe yucio). Hanmpumep, ecm nposectn Bce
BO3MOXHBIE MPSMBIE, JeNsIINe IUIOLIAJb PaBHOCTOPOHHETO
TPEYroJNIbHUKA IIOTOJIaM, TO orudbarolasi 3THX HPSIMBIX HMEET
dbopmy HeOOJIBIION nebTO00pa3HOH GHUrypht, H300paXeHHO Ha
puc. 104. CropoHaMu 3TOH PUTYpHI CIyXaT runepboJisl.

Puc. 104

Tpu runep6ossl —orubarolas ceMeicTBa NPAMBIX, ACIALIMX PaBHOCTO-
POHHHI TPEyroJbHHK Ha /IB€ PaBHOBEJMKUE HACTH.
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Paccka3biBast 0 TOM, Kak ClIEAyeT CKJIAObIBATh OKPYXHOCTD,
4TOOBI TOJYYMTH 3JUIMICHI M THUNEpOONLl, M MO4YeMy IIpH
CKJIafbIBAHWH HE BO3HUKAIOT mMapabonbl, s 3a0bUT yMOMSHYTH
o mucbMax ot Youarepa Ipibynsckuca n3 MmmmHodicckoro
TEXHOJIOTHYECKOTO HHCTUTYTa, KOTOPbIi 00paTHII MOe BHUMaHHE
Ha 3TH (aKThL.
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HoBbin 9neBCcUH
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«1 Bcerma NpuAEpXUBaIOCh TOIO MHEHHS,
YTO TOT, KTO JIyYlli€ YraJbIBa€T, IBJISETCS
JIy4IIHM OPOPOKOMD.

Lluuepon. «O npopuyanusax»

«Hukorna He mnpopouecTByiiTe, €cid
3apaHee He 3HAeTe, YTO NPOU30HIET».

Hxeitmc Paccenn Jloyann. «Joxymenmot
buzaoy»

B mione 1959 r. 5 wMmen yYecTh MO3HAKOMHTHL YHTaTeEJEH
xypHana «Scientific American» ¢ 3aMe4aTelbHOH HHIYKTHBHOMN
HMUTAIHOHHON UTPOH «DsieBcHH». [l 3TOH Mrpbl Hyx*Ha OOBbIY-
Has KOJIoJa WrpajbHBIX KapT, a CBOE HAa3BaHHE OHA MOJYYHIa
B Y€CTh 3JIEBCHHCKMX MUCTEPHil, Pa3bir PhIBABIINXCS €XKErOJHO B
Hpesrelt I'peliuy,— peTUrHO3HBIX PUTYAOB, BO BpeMS KOTOPBIX
BHOBb ITOCBSAIIECHHBIE TPHOOIIATHCE K TAHHBIM HpaBUJIaM KyJib-
Ta. C Tex mop MOSBUIKCH COTHH OCTPOYMHEMIIHX HMHTALUOH-
HbIX HUTP, MOJECNUPYIOIIMX pPa3IMYHBIE AaCHEKThl >KH3HH, HO
«QneBcHH» TPEACTaBisAeT OCOOBIA WHTEpeC I MAaTEMAaTHKOB
M TpPeICTaBUTENEH €CTECTBEHHBIX HayK, HOCKOJIbKY SBJISETCA
MOJIENIbI0 HHOYKIIMY —OPOIIECCa, JISKAILETO B CaMOH OCHOBE
Hay4yHOro Metona. Mosi mepBas XypHayibHas nyOaukanus o6
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«Dnescune» Gpi1a Bocnpomn3sseacHa B kuure [16, 1*1Y. C tex nop
«QJIeBCHH» TIPEBPATIICH B ropasfio OoJiee yBJIEKaTEIbHYIO HIPY,
4EM €ro NepBOHAYAJILHBIA BAPHAHT, U S CUHTAKO CBOMM HOJIOM
TTIO3HAKOMHTb YHMTATENIS C COBPEMEHHOH Bepcuell «JJIeBCHHAY.
Hauny ¢ HEKOTOPBIX MCTOPHYECKHX 3aMeYaHHi.

«nescuH» ObUT H300peTeH B 1956 r. PobGepTom D660TTOM
u3 Hero-Hopka, xoTopbiii B To BpeMs GBLI CTYJEHTOM-CTapIle-
KypcaukoM Yumpepcureta Komopamo. D600TT u3yyan pme3amn-
HbIe TIDO3PEHUS WJIM O3apEHHs, KOIJa 4YeJOBEKY BADYr CTAHO-
BHTCS SICHO peLIeHHE NpobsieMbl. BesmKkue MrHOBeHHS, OJUTHH-
Hbie MOBOPOTHBIE NMYHKTHI B MCTOPHH HAaYKH HEPEOKO ObIBAIOT
CBA3aHBI C TAKUMHM 3arafiOYHbIMH WHTYHTHBHBIMH MOCTHXEHHU-
SIMM HCTHHBI. «JIEBCHMH» OKa3aJICs BEIHKOJIEMHON HMHUTAIMEH
3TOH rpaH¥ Haykd, XoTd D0060TT, m300peras Wrpy, He HMeI
B By Huyero mogodHoro. ITonHbie mpaBuna urpst B «J1€BCHHEY
Oblmn  onybyukoBaHbl J660oTTOM B 1963 r. B kHMre «HoBBIE
KapToO4yHbie UIpel DO06oTTa» [16, 2*].

Hrpoii 3auHTepecoBaICsl H3BECTHBIH CNIEIMANICT ITO MaTeMa-
Tyeckod ¢usmke m3 IlpuHCTOHCKOrO yHHBepcuTera MapTun
Kpycka, KOTOpbI# MPeUIOkKHI HECKOJNBKO BaXXHBIX YCOBEpIUEH-
ctBoBaHmit. B 1962 r. Kpyckan omyOnHMkoBan CBOM MHpaBmiIa
B MoOHorpadmm mnon HazpanmeM «Jlenbdu: urpa, tpebyromas
MHIYKTHBHOTO MbIIUHAs» [16, 1]?. MHorme mpenoaaBaTenu
KOJUIE[KEH MO BCeil CTpaHe MCHOJIb30BaIM «JIeBCHH» U «Jlenb-
¢u» s oOBACHEHHS OCHOB HAYYHOrO MeTOJa W OObSCHEHHS
denomena «mpospenusy. CHelnuamncTbl MO UCKYCCTBEHHOMY HH-
TEJUJIEKTY COCTaBMJIM KONBIOTEPHBIE NPOTrPaMMBI [UIS UIPHI B
«dnecun». Komnanus «System Development Corporation» u3
Canra-MoHukud mnpoBena mnon pykooactBoM J[Dkx. PobGepra
HrioMena wuccinegoBamme «JneBcuHa»n. ®Pupma «Litton Indu-
stries» MCIOJIb30Basa «DJEBCHH» B Ka4eCTBE OCHOBLI [UIS PeKJia-
Mbl. OmKcaHue MIPhI MOSBIJIOCH B €BPOTIEHCKUX KHHIax M Xyp-
Hamax. K D660TTy co Bcex KOHIIOB CBETa CTaj¥ NPUXOIHUTH

Y Cwm. ra. 30 pycckoro nepeBoja. [IpexHee HasBanue Urpbl («ity-
3uc») 6bUT0 BhIOpaHO M3 PoHeTHUECKHX COOOpaKeHHH, TaK KaK B MEPBOii
ny6nukauuu T'apaHepa HE COEPXKANOCh CChUIKM Ha JJIEBCHHCKAE MHCTe-
pun.— ITpum. nepes.

2 lenb(u — yMEHBLIUMTENLHOE OT Aeibuickoro opakyna.— ITpum.
nepes.
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IHCbMa C COBETAMH H MOXEJIAHUSAMH OTHOCHTENIbHO TOTO, KaK
YCOBEPLIEHCTBOBATh «DJIEBCHHY.

B 1973 r. 26601t 06Cymmn urpy c [dxoHom SABOpckuMm,
MOJIOJBIM AHIJTMHACKMM MaTeMaTHKOM, pabOTaBIIIMM Haj KOM-
MBIOTEPHO#N BepcHed «JIeBCHHAY» I OO0YYEHHS HHAYKTHBHBIM
YMO3AKJIIOYEHHSIM, IOCJTE Yero NPHUCTYNHJ K OCYIIECTBJICHHIO
TPEXJIETHETO IUIaHA NepeleNKd «DJIEeBCHHA», CTPEMSCh IO BO3-
MOXHOCTH Y4eCTh BCE yAauHble npemnoxeHus. HoBbiid BapuaHT
HIPHI CTAJl HE TOJIKO OoJiee yBJIEKaTeJIbHBIM — DACIUIHPUIICST Me-
Tadopuyeckuii yposeHs «AnescuHa». C BBeneHueM pouieit I1po-
poka u JDxenpopoka «JIeBCHH» OOpeTaeT BO3MOXHOCTh MOJe-
JMpOBaTh IOHCK HCTHHBI Jroboro poma. IlpuBemeM npasuiia
urpbl B «HoBblii DneBcun», mojydyeHHbIe MHOH OT 2D660T1Ta,—
HMEHHO TaKHMX [PAaBUJI MPUAEPKUBAIOTCI HAaHOOJIEE PEBHOCTHLIE
MOKJIOHHUKH HOBOH Urpsl. B «HoBblil DneBcuH» clieqyeT urpath
IO KpaiiHe#it Mepe BYETBEpPOM. UHCJIO UTPOKOB MOXET OOXOIUTH
M 10 BOCbMH, HO IIpH 6ONbIIEM YMCIIE YYACTHUKOB MTI'Da MPUHH-
MAaeT W3JIMIIHE 3aTSDKHOM M XaOTHYECKHMH XapakTep.

[Be cranmapTHble (B 52 j#McTra) KOJIOOBI KapT TacCyrOTCs
BMecTe. (OOBIMHO payHI AOJDKEH MJIMThCS OOCTATOYHO OJIO,
mpexzae 4YeM BO3HHUKHET HEOOXOOMMOCTh B TPEThEH KoJoze.)
IlonHas urpa COCTOMT M3 OJHOTO WM OoJjiee payHIOB, NMPUYEM
KaXIblii payHJ KapThl coaeT Apyrou Urpok. Pasmaromuit kapTel
MoxeT ObITh ymoctoeH THTyna bora, Ilpupoasi, Tao, Bpamsi,
Opakyna (xak B «Jlenbdu») unu npocro Pasmaromero.

IlepBas 3agava pa3farollero KapThl COCTOUT B TOM, YTOOBI
3aqyMaTh «TaiiHoe mpaBmio». Tak Ha3bIBaeTCSd MPaBHIO, KOTO-
poe ompenenseT, KaKUMH KapTaMH MOXET «Ha 3aKOHHBIX OCHO-
BaHHSAX» ChITPaTh KAXObIH U3 YYACTHHUKOB, JOXIABIIHCH CBOETO
ouepeqHoro xoma. Ytobsl xopoIo UrpaTh, Bce Y4aCTHUKH XOJI-
XHbI OTraZlaTh 3aJyMaHHOE CHAIOUMM mnpaBuio. Yem ObicTpee
HTPOK OTrajaeT 3TO MpaBHJIO, TeM OoJIbIIE OYKOB OH Habepert.

Onna w3 Haubosiee IOCTONPHMEYATENBHBIX OCOOEHHOCTEH
«DieBCHHA» — TOHKO 3aJlyMaHHasi CHCTeMa MoAcyYeTa OYKOB (KO-
TOpYIO MBI IpUBOIUM HiXke). OHA mooIUpseT TOro, KTO pasaaer
KapThl, 3aQyMbIBaTh NpaBUjiIa, OTIaAAaTh KOTOPbIE HE CIMIIKOM
JIETKO, HO H He ciuiukoM TpyaHo. He Gynb 3Toi# ocobeHHOCTH,
pazfaroiqe Morid Obl MOANAThCS HCKYIICHHIO 3aTyMBIBATH
HACTOJIBKO CJIOXHBIE NpaBWJIA, YTO OTragaTh HX He Mor Obl
HUKTO M3 HMTPAIOIMX, Urpa cTaja Obl BsJIOH H yTpaThia Obl
BCSKUH MHTEpEC.
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[IpumepoM Ype3MEepHO IPOCTOI'O NMpPaBHJIA MOXET CIIYXHTh
x0T OBl cemyromee: «BBIIOXHATH KapTy, IBET KOTOPOH OTJIMUEH
OT LBeTa KapThl, BBLIOKEHHO#M IpeaslaymuM urpokom». Yepe-
JIOBaHHE L{BETOB CIUIIKOM OpocaeTcs B riasa, 4ToObI ocTaThbCs
He3ameveHHbIM. ['opa3zmo nyqmie mpaBuio: «BbiknaabBaTh Kap-
TBI B TaKOH MOCNENOBATENbHOCTH, YTOOE! IPOCTBIE H COCTABHBIE
3Ha4YeHHs KapT udepemoBanuch». OmgHako Ans MAaTEMaTHKOB H
TaKoE NMPABHIO MOXET OKAa3aThCAd CHMIIKOM NPOCTBIM, HO IS
HEMATEMAaTHKOB OHO MOXET OBITh HEMOCHUNBbHO TpyIHBIM. IIpu-
MEPOM 4PE3MEPHO CIIOXKHOTO MpaBHJIa MOXET CIYyXHTh XOTs OBl
caenyromee: «I[lepeMHOXUTH 3HA4YEHHS MOCHEOHHUX TPEX BBLIO-
KEHHBIX UIPAIOIIAMH KapT U pa3de/IuTh MOJyYEHHOE IPOU3BEIe-
uue Ha 4. Ecnu octaTok paBeH 0, TO BBLIOXHTH KPAaCHYIO KapTy
HJIM KapTy co 3HavyeHueM Oonbue 6. Ecnu octaTok paseH 1, To
BBIJIOXKHTH YEPHYIO KapTy MM KapTy ¢ kapTHHKOU. Ecin octaTok
paBeH 2, TO BBUIOXKHTH KapTy C YeTHBIM 3HAYEHHEM WM KapTy CO
3HaueHHeM MeHsbIne 6. Eciam ocTtaTok paBeH 3, TO BBUIOXKHTH
KapTy C HEYCTHBIM 3HAYEHHEM MM OECATKY». Takoe NpaBHIO
HHKTO HE OTrajgaeT, ¥ NPUAYMAaBIINHA €ro pa3garoulvil MOJy4YHT
MaJl0 OYKOB.

[IpuBeneM Tenepsr TpH HpUMeEpa XOPOLIMX MPABHII IS HTPHI
B «DJIEBCHH» C HEONBITHHIMH HIPDOKAMH.

1. Ecnm mepBas mpaBHJIBHO BBUIOXKEHHAs KapTa MMeEET He-
4E€THOE 3HAYEHHE, TO BBUIOXKHTH YETHYIO KapTy. B mpoTHBHOM
ciiy4yae BBUIOXHTh KPacHYIO KapTy.

2. Ecnum mocreqHsAs NpaBHIBHO BBUIOKEHHAs KapTa ObLia
4YepHO#, TO BBUIOXKHTBH KapTy TAKOTo K€ MM Oojblilero 3Haue-
uua. Ecnv mocnelHad npasmwibHO BBUIOXKEHHas KapTa ObLia
KpacHOH, TO BBUIOXHUTH KapTy TAKOTO Xe MM MEHbINEro 3Have-
Hus. (3HayeHHs BaJieTa, AaMbl, KOpOJS M Ty3a DaBHbI COOT-
BeTcTBeHHO 11, 12, 13 1 1.)

3. BbUIOXKHTE KapTy TOH k€ MacTH HMIH TOTrO )X€ 3HAYCHHSA,
YTO U MOC/IeqHAS NPaBHILHO BHIJIOXEHHAS KapTa.

Taiinble npaBuiia JOJDKHBI OTHOCHTHCS TOJIBKO K MOCJIENOBA-
TEILHOCTH «3aKOHHO» BBUIOXKEHHBIX KapT. Pasymeercs, uckyc-
HbIE UIDOKHM MOTYT HCHONb30BATh TNpaBHJIA, OTHOCHIIMECH KO
BCEH IMOCEIOBAaTENbHOCTH BBIJIOXKEHHBIX HAa CTOJ KapT, HE3aBH-
CHMO OT TOro, coONIomasoch MM OBLIO HapyIeHO TaiHOe
MpaBWJIO, HO TakHe IpaBmjia OTraaplBaTh ropasxo TpPYyIHEE
U B OOBIYHO# HUIDE OHH HE JOMYCKaloTCA. Takoe HMpaBMIO HH
B KOEM cJly4ae HE JOJDKHO 3aBHCETh OT NOCTOPOHHHX («HEKap-
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Tunu4HbIA payHI Npu urpe B «DJEBCHH» HAa PaHHEH CTaauu.

TOYHBIX») 06CTOATENBLCTB. B KauecTBe MpUMEpPOB TakUX HEron-
HBIX TpaBWJ IPUBENEM XOTSA ObI Takhe, KOTOpbIE 3aBHCAT OT
Mojla OYepeJHOTrO HIpOKa, BPEMEHM [HSA, OT TOro, YemeT JIH
pazparoinuii kapThl («bor») cBoe yxo, 4 T. A.

TaiiHoe MpaBWIO AOJKHO OBITH CHOPMYJIHPOBAHO SICHO H
OQHO3HAYHO U 3aMHCAHO HA JIUCTKE OyMaru, KOTOPHIA OTKJIaJbl-
BaeTCs B CTOPOHY A OyQymiero moATBep K ICHUs MPaBUIBHOCTH
otragku. Kpyckan mnpemnoxwn, 4yTOOB Tepex HavaloM HIPhI
pasnmarolui KapThl BbICKa3asl NPaBAMBBIH HAMEK OTHOCHUTEIBHO
3ayMaHHOTO mpaBuia. Hanmpumep, pasmaromuii MoxXeT 3as-
BUTh: «JIng 3amymMaHHOro mpaBHJIa MacTH KapT pOJIH HE Hrpa-
OTY» Wid «3alyMaHHOE MHOH MpPaBUJIO OTHOCHTCA K OBYM
MOCJIETHAM KapTaM, BBIJIOKEHHBIM Ha CTOJI».

ITocne Toro kak TaiHOe mpaBmwio 3amucaHo, «bor» Ttacyer
IBOHMHYIO KOJIOAY M pa3faeT OCTaJbHBIM HIpoKaM no 14 kapT (He
G6eps cebe Hu omHoi). OmHy KapTy-—Tak Ha3bIBaeMBbIH «cTap-
Tep» —pa3fjarollidii  KJIaJAeT CleBa OT «UI'POBOM IJIOLIAIKIDY
(mpocTpaHcTBa, HA KOTOPOM pacloJlararoTcsi B XOJ€ UIpbl Kap-
ThI), KaK MoKa3aHo Ha puc. 105. UToObl ompeneanTh, KTO H3
MUI'POKOB [eJlaeT MEPBBIA X0, pa3galolluid CYHTAeT UTPOKOB MO
Kpyry, Ha4YMHas C MI'POKA, CHOALIETO OT HEro IO JIEBYIO PYKY.
Cuer BeneTcs 10 4acoBo# crpeiike. Ilpu cuete pasgaromnimit ce6s
nponyckaeT. CyeT mpooJnkaeTcs A0 TeX IOp, HOKa pa3Jarollui
He OOMIET NO YHCNIa, PaBHOrO 3HAYEHHIO KapThI-cTapTepa. ToT
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H3 UTPOKOB, HA KOTOPOM OOpBIBAeTCA CYET, JejaeT XOH, Hmocie
4Yero MIrpoKH [ENAl0T XOAbI MOOYEPETHO IO KPYry (IO 4acoBOMH
CTpEJIKE).

Hrpa cocTOMT B BBIKJIAABIBAHMM Ha CTOJI OJHON HJIM HECKONb-
kux kapT. Ilpexnae 4eM HOJIOXHUTh KapTy Ha CTOJI, HIPOK
H3BJIEKAET €€ U3 HAXOMSIIMXCS Y HETO HAa pyKax KapT M MOKa3bl-
BaeT ee ApyruM urpokam. Ecim xapra coriacyercs ¢ 3alyMaH-
HBIM NPAaBHJIOM, TO OHa OOBSABIAETCS pa3farONIMM [PaBHIbHOM
H ee KJAaAyT copaBa OT KapThI-CTapTepa B «TJIABHOM pSOY»
(cocTosieM M3 NMpaBWIbHBIX KapT, BBIKJIAJBIBAEMBIX BIPABO).

Ecnu ke npegbsABiseMas KapTa He cOrjiacyeTcs ¢ 3alyMaH-
HBIM MPaBUJIOM, TO OHA OOBABJIAETCS HEMIPABUJILHOW U €e KJIaayT
TOJ NpeAbIayIeH BHITOXEHHON Ha CTOJN KapToi. BepTukanbHbie
CcTONOUBI U3 HENMPaBWIBHBIX KapT HA3bIBAIOTCA «MOOOYHBIMH
panamu». (Crioco6 packiaJky KapT ¥ TEPMUHBI «TJIaBHBIH pAI»
u «mobounsiid pam» npuHamexaTt Kpyckany.) Takum obpasom,
€CJIM MOAPSN BHIKJIAJBIBAIOTCS HENpaBUWIbHbIE KapThl, TO OHH
OKa3bIBAaIOTCA OJHA IIOJ APYroi B OJHOM H TOM Xe Mo6oYHOM
psAdy, pacTyiueM cBepXy BHU3. Eciy urpok BbIKJ1aAbIBaeT Hempa-
BUJILHYIO KapTy, TO pa3Jalolidii BpyyaeT eMy eIle ABe KapThl,
TEM CaMBIM YBEIHYUBAas YHUCJIO KapT Y 3TOrO UTPOKa Ha pykKax.

Ecnu urpoky xaxercs, YTO eMy yAajaoch pa3ragaTh 3ayMaH-
HOE TallHOE NpaBWJIO, TO OH MOXET BBUIOXKMTD Cpa3y «CBSI3KY» U3 2,
3 wm 4 xapT. YToOH BBLNOXHTL CBA3KY, MTPOK CKJIA[BIBAET HX
BEEpPOM, COXpaHSs OUYEPEIHOCTD, M MOKA3HIBAET OCTAJIbHBIM Y4acT-
HUKaM urpbl. Ecom Bce KapThl B CBSI3KE COOTBETCTBYIOT NpAaBUIY,
TO pasjaoumii oOBABISET UX NPaBWIBHBIMH, IIOCJIE YEro BCe
KapThl BIKJIAAbIBAIOTCS B IJIaBHBIH PNl Tak Xe, Kak ecnu Obl Bce
OHU OBLIHM NpaBHJIBHBIMY, BBHIKJIQJHIBAEMBIMH MOOJHHOYKE.

Ecmu opHa umu Goyee kapT B CBA3KE HENpaBHIJIbHAs, TO
pasjaronmii OOBSBISET HEMPAaBHIIbHOM BCIo cBA3KY. OnmHako oH
HE yKa3blBaeT, KaKue KapThl B CBSA3KE HE COOTBETCTBYIOT Hpa-
Buily. HempaBuiibHbIE KapThl CKJIAJILIBAIOTCS CTONMKOM M 4acTHY-
HO CABMTaloTCi TakK, YTOOBI mpH 3TOM He ObLTa HapylieHa HX
NOCJIEJOBATEJbHOCTh B CBSA3KE, NOCJIE 4ero MOMENMIAroTcd MHOJ
NMpeabiAyIed kapTo#, BeUIOXKEHHOM Ha crou. Ilocie atoro pas-
IO BpyYaeT Urpoky BABoe Oouibllie xapT, 4eM ObUIO B He-
NPABWJIBHOMN CBS3Ke.

B packnanke, n3obpaxenHoi Ha puc. 105, mpencrasieHbl Bce
YIOMHHABIIIHECS O CHX IOp MNpaBHja WIPhl B «DJIEBCHHY.
3agyMaHO mepBOe U3 TpeX NPHUBEJEHHBIX BBIIIE MpPABHII.
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Yto6bl HaOpaTh moOoJibllle OYKOB, HIpAIONIME CTPEMSATCH
H30aBATHCS OT kKak MOXHO Oolbliero yucna kapT. Pasymeercs,
JIy4Ilie BCEro 3TO UM YAAETCS, €CJIH OHM OTTafbIBAIOT 3aqyMaH-
Hoe Ta#Hoe nmpaBmwio. B Havayie payH/ia ITPOKH HE pacnoiiaraioT
rHpopManmeii, AOCTAaTOYHOW [UIA YraabIBaHHA 3alyMaHHOTO
TpaBWiIa, U BHIHYX/ICHBI enaTh ciryyaiiubie xomul. Ho nmo mMepe
TOTrO, Kak HTpa MpOAOJIKAETCS, BBHIKIAJKA HAa CTOJNIE CONEPXHT
Bce Oosbrie HHGOPMANMH M OTTAaAbIBATH HPABHJIO CTAHOBHTCS
Jerye.

MoxeT npeacTaBATbLCA TaKoi ciydaif, KOrfja HTPOK CYMTAET,
4TO €My yOaloch OTTafiaTh 3aJlyMaHHOE pa3/alolliM NpaBHIIO,
HO y HEro He HaHJeTcs KapThl, KOTOPYIO MOXHO ObLIO ObI
BBUIOXHMTDH Ha CTOJI B COOTBETCTBHH C mpaBwioM. Torga urpok
HMeET BO3MOXHOCTH 3asiBUTh, YTO HE MOXKET CHACNATh OYePETHON
XOll, W TOKa3bpiBaeT BCEM HMeroummecs y Hero kaprthl. Ecim
pasfaroliiil MOATBEPKIACT NPAaBWIBHOCThL 3afBJICHHS HIPOKa
H Yy MTpOKa Ha pyKax ocTaercsi He 6oJiee YeThIpex KapT, TO KapThl
BO3BPAILAIOTCA B KOJIOAY M payH[ Ha 3TOM 3akaHuMBaeTca. Eciu
3asBJICHUE HTPOKA MOATBEPXKIACTCA M Yy HErO HAa PyKax OCTaeTcs
HE MCEHee IATH KapT, TO KapThl BO3BPAILAIOTCS B KOJOIY,
a Mrpok MOJIYYaeT YEThIpe HOBBIE KApThl C MEHBIIMMH 3Haue-
HMSAMHM, 4YeM Y KapT, KOTOpbie ObIIM y HEro mepex 3THM.

Ecnmu urpok ommubOYHO 3asABJIAET O TOM, YTO HE MOXET
clenath o4YepedHOR X0, To pasmaromuii Geper OOHY H3 €ro
TpaBWIBHBIX KapT ¥ KJIAJeT €e B riaBHBIA pax. OcraibHble
KapThl OCTalOTCA y HrpoKa, KOTOpoMY B KadecTBe inTpada 3a
olHOKy pa3jarolimil Bpydaer emie narh kapt. Urpoky, cuurato-
IEMY, YTO OH He MOXET CHEJIaTh NPaBHIBHBIA XOI, HO HE
OTraZaBllieMy TaHHOE MPABWIIO, HEBLITOJHO OOBABIATL O HEBO3-
MOXHOCTH CHENIaTh OYEpPeAHOM XOHd, a MPeNNOYTUTEILHEE BHI-
JIOXHThL Ha CTOJ CJIy4YadHO BBHIOpaHHYIO KapTy.

Ecym urpok cuuraer, 4TO eMy M3BECTHO 3aJyMaHHOE MPaBUIIO,
TO €My HOpPEdOCTaBISETCA BO3MOXKHOCTh IOATBEPOUTH CBOIO
Roraaxy u Habpath Gosblliee KOJIMYECTBO OYKOB. JiIst 3TOr0 OH
obnasiser cebsa [IpopokoM. IIpopok npaHHMaeT Ha ceGs PyHK-
MM Pa3farollero: oObABISET MPAaBHIBHBIMA HIIH HENPaBHIb-
HBIMH XOHbl ADYTHX HIPOKOB H Bpy4YaeT mTpadHble KapThl.
O6basuthb cebs [IpopokoM HTrpOK MOXET TOJILKO MPH cobJro/Ie-
HHH BCEX CJICAYIOIINX YCIIOBHH.

1. OH TosibkO YTO cAena (MPaBHJIbHBIA MM HENPaBUIIbHBIN)
XOI, a CIEeIyIOIMH MTPOK O4YEepeHOTO XOIa €INe He chaeial.
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2. Cpenu wrparormx Het apyroro Ilpopoka.

3. Kpome Hero B payHze y4acTBYIOT IO KpalHeH Mepe [Ba
IpYTUX MTPOKa M pa3Aaroliuii.

4. o 3Toro MoMeHTa Urpok He ObLT ITpOpOKOM B TEKYINEM
payH[e.

OGpapnss cebs IIpopokoM, MIpoOK CTaBHT KaKylo-HHOYOb
UKy Ha NMOCIEXHIOW BBUIOXKEHHYIO MM Ha CTOJ KapTy. Pum-
KOH MOT'YT CJIyXHTh, HAIPUMED, IIIaXMAaTHBIA KOPOJIb HIH $EP3b.
Csou kxapthl Ilpopok octaBiser y cebsi, HO He BBIKJIAJBIBACT
GoJiblle HM OOHOM KapTHL Ha CTOJ A0 TeX Mop, Moka He Oyner
pa3xanoBaH u3 [Ipopoxos. Urpa mpomoixkaercs mo 4acOBOH
crpenke, Ho IIpopok mpomyckaeT Bce CBOM XOMBI.

Kaxnpriii pas, korma urpok cobupaeTrcs BBUIOXKHTH KapTy HIX
CBsA3KY kapT, IIpopok OOBABIAET €€ NMPAaBHJIBHOW MJIH HEHpa-
BWIbHOH. Pa3znmaromumii b0 moareBepxaaeT, MHOO OompoBepraeT
IMpopoka. Eciu yTrBepxaeHue I[lpopoka mojiyyaeT MIOATBEPX-
JIeHHEe, TO KapTa WIH CBA3Ka KapT, KOTOPblE HTPOK HAMEPEBAJICS
BBUIOXKHTb Ha CTOJI, MMOMEIIAIOTCA B HaJJIeXalliee MECTO pac-
KJIAJKA: B TJIABHOM DAy, €CIH OHH OBLIIM NPU3HAHBI MPaBHJIb-
HbIMH, U B TOOOYHOM pAny, €ClId OHH ObUIM NpPHU3HAHBI HETpa-
BWIbHBIMH. 3aTeM [Ipopok Bpy4yaeT urpoky TpebyemMoe KOJH-
4yecTBO MITpadHBIX KapT.

Ipopok, BBICKa3bIBAHHE KOTOPOrO OHNPOBEpraercs pas3faio-
UM KapThi, HEMEIJIEHHO HHU3JIaraeTci M NEpEeNMEHOBHIBAETCA
B Jlkempopoka. Pazpnaromumit cHUMaeT ¢ KapThl (WM Kapr)
¢uky Jhkempopoka W Bpy4aeT B HOMOJIHEHHE K HWMEIOIIMMCS
y TOro Ha pykax kapTam maTh mrpadHbIX kapT. Jhxenpopok He
MOXET CHoBa cTaTh IIpOpOoKOM B TOM Xe payHOE, XOTf 3a
JIPYTHMH HTPOKaMH coxpaHsercs npaso craTth [Ipopokom. Penn-
THO3HBIA CHMBOJIH3M 3TOro NMpaBHJIa OYEBHIOEH, HO, KaK OTMe-
qaeT D00O0TT, cymecTByeT 3abaBHas aHAJNOTHS MEXIY STHM
NpaBWIOM M Haykoii: «[IpOpOK—23TO y4eHBIH, MyOIHUKYIOUHA
cBoo paboty mpexaeBpeMeHHo». CTpeMieHue ctaTh [IpopokoM
¥ HU3BeprHy1h JIxenpopoka —HanboJiee yBiieKkaTeNIbHAas CTOPOHA
«Hosoro DOnescunay.

ITocne Husznoxenus Ilpopoka pasgarommi KapThl BHOBB
MpHCTYHaeT K cBOUM obs3aHHOCTAM. OH 3aBepiIaeT XoJ, KOTo-
pHiii mpuBed k HU3BepxeHUto Ilpopoka, pacnosiarag xapTy Wid
CBSI3KY KapT, KOTOphIE HaMepeBaJICA BBUIOXKHTbH UIpPOK, JHOO
B TJAaBHOM, JHOO B MOOOYHOM pSAy B COOTBETCTBHH C TEM,
MpaBWJIbHBI OHH IWIH HenpaBuibHBL. Ho ecnu kapra (Win cBs3ka)



Hosbin InescuH 281

HENpaBWJIbHA, TO IITpad He HazHauaeTcsa. CMBICK 3TOrO OCBO-
60xaeHus oT mtpada COCTOUT B TOM, YTOOBI MOOYIHTH HTPOKOB
JenaTh HEOOBIYHBIE, MYCTh JaXe 3aBEJOMO HENPaBUILHBIE, XOIbI
B Hazex e HucnpoBepruyTh [Ipopoxka. Kapu ITommep cka3ai 6wi,
YTO 3TO NMPABHJIO MOOHIPHAET YYEHBIX K M3BICKAHUIO CIIOCOOOB
«GhanbcupUIMPOBaHUI» COMHUTENLHON TEOPHH CBOETO KOJUIETH.

Ecnu cymectsyet [IpOpoK U Urpok CYATaeT, YTO Y HEro HET
KapT I O4ePEIHOTO X0/1a, TO CHTYAIUs HECKOJBKO YCIOXHACT-
ca. Takoe cnyqaeTcs peIko, H BbI MOXKETE IPOMYCTHTH 3TY YacTh
ImpaBWi C TeM, 4TOOBI BEPHYTBLCS K HUM B ciydae Heobxomu-
mocTH. Ecny Hrpox 3asBifieT O TOM, 4TO OH HE MOXET COBEp-
LIMTh OYEPEIHOH XOJ, TO BO3MOXHBI YETHIpE CiIyvas.

1. ITpopok oOBABIAET YTBEPXKACHHE HTPOKAa NPABWILHBIM,
¥ pa3farolMi HoATBEpXKAAcT oneHky Ilpopoka. B stom ciyyae
IIpopox cieayeT onucaHHOH BBIILE HPOLETYpE.

2. IIpopok oOBABNAET yTBEpXKAEHHE HIPOKA MPABUIBHBIM,
HO pasparolmi onpoBepraeT mueHue Ilpopoxa. IIpopok nemen-
JIEHHO HHU3JaraeTcs. Pa3zgaronyii kapThl BO3BpamaeTcs K UCIOJI-
HEHHIO CBOMX OOS3aHHOCTEH W HOCTymHaeT kak OOBIMHO, 3a
HCKJIFOYEHHEM TOIO YTO HE BpYYaeT MIpOKy IITpacdHbIe KapThl.

3. IIpopok oOBABAAET YTBEPXKICHHE HIPOKA HEMPABUIBHBIM,
HO pa3garommil kapThl onmpoBepracT MHeHHe Ilpopoxa. Mnave
rOBODSI, YTBEPXKICHUE Urpoka NpasmwibHO. IIpopok HuU3naraercs,
M pa3faroliui KapTel BeJeT HIpy Kak OOBIYHO.

4. ITIpopok OOBABIAET yTBEPXKACHHUE UI'POKA HENPABUIILHBIM,
4 pasmaroui moarsBepxaaeT MHeHHe [Ipopoka. B 3tom ciyyae
IIpopox BbIOMpaeT W3 KapT Urpoka OJHY MPABHILHYIO KapTy
M NOMEIIAeT €€ B IJIaBHBIH paa. Eclii OH AenaeT 3TO NPaBHIBHO,
TO 3aTeM €My HEOOXOJMMO BPYYHTH HI'DOKY MATH HITpadHbIX
KapT, mocyie Yero urpa nponosxaercsa. OQHaKO HE UCKIIOYEHA
BO3MOXHOCTB TOro, 4to IIpopok ommnbetcs u Beibeper Hempa-
BIJIBHYIO KapTy. B 3TOoM cimywae Ilpopok wm3naraercs. Henpa-
BUJIbHAS KapTa BO3BpAIAeTCAd MUrpoKy, H pa3Jarolldii Npomo-
XKaeT BECTH Hrpy Kak OOBIYHO, 3a HMCKJIIOUEHMEM TOrO 4TO He
Bpy4aeT Urpoky mrTpadHbie KapThl.

Tlocne Toro kak Ha croJi 6ynmeT BhIOXKeHO 30 KapT M cpemu
HrpokoB He nosButcsa IIpopok, Hrpoku BHIGHIBAIOT U3 UIPHI (U3
payHaa) 3a HENPaBWIBHYIO UIDY, T.€. €CJIH OHH BBHIKJIAIBIBAIOT
HENPaBWJIBHYIO KapTy WIM [JelaroT HENPaBHUIbLHOE 3asiBJICHHE
O TOM, YTO HE MOIYT CHENIATh OYepeaHOH xoha. BrIOniBiEMY
HIPOKY pa3Jarolmid BpydyaeT oObIYHBIE mTpadHbBIE KapThl 3a
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NOCJICAHHH XO/1, OCJIE 9e€T0 OH HE Y1aCTBYET B AAILHEHINCH AIpe,
HO COXpaHSIET CBOM KapThl JUIA HOJICYETA OYKOB.

Ecnme cpemm arpokos nossisierca IIpopok, 1o BuOniBanne 13
HIpH OTKJIAABIBacTCA IO TeX HOp, HOKa HA CTON He Oyaer
BHUIOXKEHO IO KpaiiHedl Mepe emie 20 xapT moOCle TOro, Kak
IIpopok BHcTaBAT CBOIO ¢HmKy. B xavecTBe «CUETIHKOB» KapT
HCHOJB3YIOTCH MIAXMAaTHBHIC NEHIKH, [0 KOTOPHM HIPOKH BHISAT,
KOrZla HACTymaeT MOMEHT BHOnBanma w3 wrpu. Ecim Her
IIpopoka, To Genas neNKa CTaBATCA HA KAXAYIO JCCATYIO KapTy,
BHIKJIaJZIbIBaeMyio Ha ctoi. Ecim ects IIpopox, To YepHas nemxa
CTaBHTCS HA KaXIYIO JECATYIO KapTy, BHKIAAKBACMYIO HA CTON
nocyie Toro, kak Ilpopok BecraBmi csoio ¢pmmxy. Kax Tomeko
IIpopok HA3Naraercs, ero (UIIKa W YEPHHIC NEIKH CHAMAIOTCH.

Taxum 06pa3oM, BOZMOXHOCTh BHOHBAaHHS HIPOKA 3aBACHT
OT TOro, B Kako# (pasze Haxommrcsa payan. Hampmmep, ecnm Ba
CTOJI BhUIOXEHO 35 xapT ®W cpemm mrpokxoB Her Ilpopoxa, To
muctep CMHT, ciellaB HENPABWIHHKIH XOJI, BHOKBAaET W3 HIPHI.
Henas cnenyronmii xozn, Muccac JIXOHC BHIKJIAALIBACT HA CTOJ
NpaBWIbLHYIO KapTy H oObsBiser cebs IIpopoxom. Cnepom 3a
HEH fenaer CBOH HEMpaBWILHWH XOA MHCCHC bpayn, HO He
BHIOLIBacT M3 WIPH, TaK Kak mocliie Toro, xax Ilpopox (B mane
MuAccAC JIXOHC) BHICTaBHJI CBOKO (PHINIKY, HTPOKH HE YCIEIH
BBUIOXHTBH Ha cron 20 kapT.

Paynp 3axanumBaeTcs B AByX ciyyasx: (1) xoraa y arpoxa He
ocraeTca KapT H (2) KOrfia Bce HMIPOKH (332 HCKIOYCHHEM
IIpopoka, ecim TaKkoBOM HMeETCH) BHIOHBAIOT H3 HMIPHL.

Ioacyer o4YxKOB B «JNEBCHHE» MPOH3BONMTICA CHCHYIOUAM
obpa3zom.

1. Hambonbiiee YHCIO KapT, HAXOAAIMXCHA y ONHOTO M3
arpokoB (Bumovas Ilpopoxa), oObaBNseTCS «HAMBHICIIHM CYeE-
ToM». Kaxeiii mrpok (Bunodas ITpopoxa) BHMHTAaEeT H3 BHICIIIE-
O cY4eTa YMCJIO CBOHMX KapT Ha pykax. [loxysemmas pasHoOCTh
paBHa YACIYy OYKOB, «3apaborannsix» urpoxoM. Ecym y mrpoka
HET KapT, TO OH NMOJYYaeT HPEMHIO B 9E€THIPE OYKA.

2. TIpopox, ecili TAKOBOH HMEETCH, TAKXE NOJNYIACT MPEMHIO.
Ona paBHa 9YHCIy KapT B TJIABHOM PSRy HOCHE BHICTaBIEHHOH
IpopokoM ¢QHINKA IUIIOC YABOCHHOMY YHCIAY KapT B GOKOBBIX
psaax, BRUIOXEHHBIX Roclie ero ¢umxwm, T.e. IIpopox momy4aer
MO0 OJHOMY OYKY 32 KaXIyIO MPaBWILHYIO KapTy, BHUIOXCHHYIO
nocJe Toro, kak o cran IlpopokoM, B no aABa oYKa 3a XaXAYIO
HENPABWIBHYIO KapTy.
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3. Uncno 04YKOB pa3falollierc paBHO HaHOOIIbIEMY YHCITY
04YKOB, HabpaHHOMY JFOOBIM H3 HIPOKOB, C OJHAM HCK/IIOYCHHEM.
Ecmu cpequ urpokos uMmeercs [Ipopok, To Tpon3BOHATCH NOACHET
KapT (IPaBHJILHBIX U HeNpaBHIIbHBLIX), BRUIOKCHHHX Ha CTON A0
Toro, kak Ilpopok nocraBui cporo ¢umxky. IlosydeHHoe YHCHIO
KapT yIBaHBA€ETCs, a 3aTEM CPABHABAETCS C HAHBHICIIIAM CIETOM:
pa3JarolHi NOJy4aeT YUCIO OYKOB, PRBHOC MEHBIIEMY H3 JBYX
YHCel.

Ecnm BpeMs NO3BONAET HPOBECTE €Ile OMMH PpayHA, TO
BhIOMpaeTcs HOBBIN pa3faroluii. B npuanmne Arpa 3aBepmaercs
TOCJIE TOr'o, KaK KaXXIbIH U3 MrpOKOB NOOKBAET pa3alonIMM, HO
Ha 3TO MOXET YHTH NOYTH BeCh AcHb. YTOOH 3aBepIIHTL HIPY,
He JOXHIAsiCh, IOKA BCE YYaCTHUKH YCHEIOT NOOMBAThH pa3/ialo-
UMMH, KaXIBIH HI'POK MOACHHTHBAET CYMMY OYKOB, HaOpaHHBIX
BO BCEX ChII'DAHHBIX pPayH[ax, i mproOasiser eme 10 o9xoB, ecnu
oH He 6p1y1 [IpopokoM. Takoe mpaBHIO HO3BOISET B KaKOH-TO
Mepe KOMIIEHCHpPOBaTh HI'POKOB 3a TO, 9TO pa3/alomiue, Kak
MPaBWIO, MOJIYYalOT YUCJIO OYKOB, KOTOPOE BHINIE CPEIHETO.

Ha puc. 106 nokasana packiraxxa, BO3HHKAIOINas B KOHIUE
payHza ¢ naThlo HrpokamMu. Paspasan kaprm mHcTep CMHT.
Paynn oxonumiicsi, korga mMuccec [fxonc m36aBEnach OT CBOHX
xapt. [IpopoxoM 6sut MucTep bpayn. O 3aKkOHYHI HIpPY, HMES
Ha pykax 9 kapT. PoOHHCOH BHIIEN H3 HIDHI, CACIAB HENPABHIb-
HBI XOJ HecATKOM MHK. Y HEro Ha pykax ocrajoch 14 xapr.
Y Anamca B KoHIle Urphl OblEe 17 KapT.

HauBrictuuii cyet B 3T0M citywae paeen 17. CrnenosatensHo,
Agamc nony4aer 17 — 17 =0 ouxoB, Pobmncon—-17 — 14 =3
ouka, /IxoHc—17 — 0 = 17 oukoB mmoc 4 oYka MpPEMHH 3a TO,
YTO y Hee He OCTAJIOCh KapT, T.€. Beero 21 ouxo. BpayH nomyyaer
17—9=8 oukoB mioc 34 o4xa EpeMHH 3a TO, YTO OBin
IIpopoxom (12 kapT B rnaBroM psay B 11 xapT B nobouHbIx
psAaax, BeUIOXKEHHEIX mocne ¢wmmxw [lpopoxa), T.e. Bcero 42
o4ka. DTO HauboONbIlIEe YHUCIIO OYUKOB, HONYYCHHLIX HIPOKOM
B JaHHOM payHIe. YBOCHHOE YHCIIO KapT, BHUIOKCHHLIX Ha
cron go Toro, kak I[Ipopok BrCTaBRI cBOlO (pHIIKY, paBHO 50.
PaspaBaBimit kaptsl CMUT Holydaet 42 ouka, Tak Kak 42—
HauMeEHbIlee U3 ABYX 4ucea 42 m 50.

INpurnamaro yuTaTeneit moaqpoOHO HPOAHAIH3IHPOBATHL pac-
KJaaxky kapT, u3obpaxeHHyro Ha pac. 106, m monWTaThLCa OTTa-
JaTh 3amyMaHHOe TaiiHoe mpasuno. Mrpa Benach 6e3 Bcaxux
JIOTIOJIHUTETLHBIX YXHIUPEHUH, ¥ TOITOMY NMPABRIIO ONpeeseT
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TOJIBKO IIOCJIEAOBATEIbHOCTh KapT B IJIaBHOM psAdy. S packpolo
TailHOe mpaBWiIoO B pasfaeiie «OTBETH U PELLICHUS.

D0060TT BBICKA3aj psj COBETOB, KOTOPHIE MOIYT OKa3aThes
TOJIE3HBIMH [JIs1 HaYHHAIOLIHMX MIPOKOB B «DJIEBCHH». Tak Kkak
packjaJk¥ KapT 4acTO 3aHHMalpT MHOIO MECTa, JIy4llle BCEro
HrpaTh B «DJIEBCHH» Ha TMOJy. Pa3zymeeTcs, MOXHO HUIrpaTh Ha
OOJILILIOM CTOJIE HJIM, €CJIM BOCIOJb30BaThHCS MHHHATIOPHLIMA
KapTaMH, TO Ha CTOJIe MEHBIIIMX pa3mMepoB. B cnyvae HeoOxomn-
MOCTH IJIABHBIA psii MOXHO «IIEPEHOCHTBLY, T. €., 00opBaB crpa-
Ba, NPOJOJDKUTL BBIKJIAbIBATbL €IO0 HUXE CJIEBA.

CrnegyeT MOMHHTb O TOM, YTO B «DJIEBCHHE» pa3Jarolldi
KapThl MOJIydaeT HauOoJIblliee YHCIO OYKOB, €CNIH 3aAyMAaHHOE
HM TMPaBUIIO HE CJIMILKOM JIETKO M HE CJIMIIKOM TpyaHo. Ectect-
BEHHO, BHIOOD MpaBHJIa 3aBHCHT OT TOro, HaCKOJIBKO HpOHHIA-
TeJIbHO pa3Jarollnii OlleHHBAET CIIOCOOHOCTH U HACKOJIBKO TOYHO
OH CYIMT O CJIOXHOCTH 3aJlyMaHHOTO MM mnpaBwia. Qb€ OLCHKH
TpeOYIOT 3HAaYUTENBHOrO omkeiTa. HaunHaromue HrpokH HMMEKOT
OOBIKHOBEHHE HEJOOLEHHBATH CJIOXHOCThH 3a1yMBIBAEMEBIX HUMH
MpaBHIL.
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Puc. 106

Packnan xapT B KOHIIE payHaa NpH urpe B «DJIEBCHH» BKJIIOYAET B ccOs
OCHOBHYIO JIMHHIO, HECKOJILKO NMOOOYHBIX JIMHHA H pa3IM4Hble METKH.
benble m1axmMaTHEIC MEHIKH CTAaBITCS Ha KaX Ayl OECATYIO KapTy, BBLIO-
KECHHYIO B TEYCHHE payHJa, a YePHble HA KAXAYIO [ECATYH KapTy,
BBUIOXKEHHYIO mocsie MeTkd [lpopoxka.

Hampumep, mpaBwio, NMOJIOKEHHOE B OCHOBY IIEpBOH pac-
knaaku, nmpocto. CpaBHHTE €T0 cO cienyrowuM: «BoiknanpiBaTh
1Mo OMHOH KapTe 3a OAMH XOJ, 4epeaysd HUKJIMYECKH KPacHYIO
KapTy ¢ YepHOM, YEPHYIO —C KapTOH, HMEIOLIEH HeYeTHOe 3HayYe-
HHE, a TY—C KapToOi, HMEIOLIEH YeTHOe 3HaYeHue». X0Ts HOBOE
TpaBWIIO KaxeTcs OoJjiee MPOCTHIM, HA TMPaKTHKE IMEPEXon OT
KPaCHO-4Y€pHOI NMapel K HEUETHO-YETHOH MAaCKHUpPYET 3aKOHOMED-
HOCTb M 3aTpYAHseT OTKpBITHE MpaBuia. DO00TT 3amedaeT
TaKkKe, YTO OoJiee KeCTKHE MpaBWja, AOMYCKAIOIHEe B KayecTBe
IPUrOAHBIX («IPABWIBHBIX») JIMIIL YETBEPTH WJIH OKOJO TOTO
KapT, OTraaaTh Jierye, 4eM MEHee OTpAaHUYMTEJIbHBbIC NPABHIA,
COTJIACHO KOTOPBIM NPHEMJIEMBIMH CYUTAIOTCS IOJIOBHHA KapT
 boutee.

51 me Oyny oCTaHaBIMBAThLCS Ceyac Ha TOM, KaKMe HUMEHHO
CTOPOHB! MOUCKA MCTHUHBI (€CTeCTBEHHOHAY4YHOH, MaTeMaTH4ec-
KoM WIH MeTapHu3nIeCKOH) MOIETHPYET «DJIEBCUH», MOCKOJBKY
noapoOHO 0OCYX/1aJl 3TH BONPOCH! B MOEH MepBO# myOJIMKaNvH,
NOCBALICHHO# 3TOH Urpe. Xouy JMIIb 00aBHTH, YTO, IO MOEMY
muennto, bor unu Ilpupona BmOJHE MOTYT BECTH CEaHC OAHO-
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BPCMCHHOH HIpH B «JJEBCHH» C Pa3syMHBIMM CYyILUECTBAMH Ha
MHpHaJax Iwiager Bo BeenerHo#, HeM3MEHHO MaKCHMH3HpYS
YAOBOJILCTBHE OT HMIPbI BHIGOPOM IIpaBHi, OTragaTh KOTOpbIE
pasyMmy, crosmeMy Ha OoJjiee HH3KO#M CTymeHH pa3BHTHS, Oyner
HE CJIMIIKOM JIETKO H He CIMIIKOM TPYIHO (€CNIH Ha MIpy OydeT
OTBEJCHO JocTatoyHo Bpemenm). Kojoma xapT B 3THX Hrpax
HeHcYepuaeMa, H CTOMT OXHOMY MI'DOKY BBIOBITh U3 UI'PbI, KaK Ha
€ro MecTo BCeria 3acTylaeT KTO-HHOYAb ApYroi.

IIpopoku H JIxempopoKH HPUXOAAT U YXOIAT, HO KTO 3HAET,
KOI'/ia 3aBeplIaeTcs ONMH pAayHA ¥ HauuHaeTcsi Apyroi? Iloucku
o060l HCTHHBI —HArpa yBieRaTenbHasa. CleayeT IOMHHTb, OHA-
KO, YTO HHAKAKOH HMrpbl He Oniyio Obl, ecau Obl mpaBuyia OBLIA
HM3BECTHBI 3apaHee.

OTtBeTbl U pelieHun

3azaga cocrosUia B TOM, 9TOOBI ONMpeneUTh TaifHOE TIPaBHIIO,
IIOJIOXEHHOE B OCHOBY ()HHANBLHOHN pacKIaJKH OMHOTO payHIa
urpel B «DaescuE» (puc. 106). DTo mpasuno rnacut: «Ecm
3Ha4YCHAC MOCJeNHedl KapTH MEHbINEe 3HAYCHHs INpeabLIyIieH
MpABAIBHOH KapThl, TO BBUIOKHUTHL KapTy, 3HAY€HHE KOTOpOi
DoJbine, 9eM y nocjemneil KapTel; B IPOTHBHOM CJIy4ae BbLIO-
KHUTh KapTy, 3HAYCHHE KOTOPOHl MEHbILIE, YeM Yy MOCJeaHeH
Kaprel. [lepBas kapra cuMTaeTCsi NPABUJILHOH, €CJIH OHAa HeE
COBIAJAET C KaPTOH-CTapTEPOM».

JononHeHue

Ilocne mosBnenus «IDneBcuHa» U «lenbdm» O6bLIH H300pe-
TEHBI elle JBe HeoObIYHBIE BEJMKOJENHbIE HHIYKTHBHBIE HMIDHI,
HMEIOIAE MHOro odmiero ¢ HayyHeiM MeTomoM. Mrpa Cupa
Caxcona «Y30ps» (I KOTOPOi TpeOyeTcsi cnenuaibHas J0CKa)
npHBeAcHA B IJI. 4 Moell kamrm «MaTeMaTHYecKHid mupk» [16,
3*]. Urpy «Ilencapm», s KoTopoii Tpebyrotes 32 crenuabHbie
kapthl, npaagyMai Pobepr Karn. Ilpunmaraemoe x koMIuiekty
KapT PyKOBOACTBO K mrpe «Ilemcapu» [16, 4*] nacuutniBaeT 42
crpanunpl. Pexnama arpet «Ileacapn» 6bl1a onybinkoBaHa B He-
CKOJIBKHX BBITYCKax kypHaja «Science News» 3a 1987 r.

Heckoubko jer Hazand, wuras <« Kusep ¥ mucbMa Tomaca
I'. Xakcim», m3aannsie ero ceioM JleonapaoM ([16, 5*], c. 262),
s HATKHYJICS HA CJeAyIomumil mopa3uTelbHbld OTphIBOK. O



Hosuiit dnescuH 287

3aMMCTBOBaH W3 nHcbMa Xakcym kK Uapimsy Kuarcym m natapo-
BaH 1963 r.

«Hama Bcenennas, HACKOJBKO S MOy CyAMTh, HONo6Ha Gobioi
HIpE, KOTOpas yX€ HAET H B KOTOPOH HaM, HECYACTHBIM CMEPTHBIM,
pa3pemaercs nprHEsSTH ydacte. K BenmkoMy cuacteio, HanbGosee
MYAPHM M3 HAC YJANOCh OTKPHTH HECKOJBKO NPAaBHJI 3TOH HIPHI
B TOM BHAC, B KAKOM OHA CYLIECTBYET HhiHe. MBI Ha3bIBA€EM HX
«3axonamu [IpHpoaL» H NOYATAaEM, HOCKOJbLKY OOHApYXHJIH, YTO
€ClIH NOAYHHATLCH MM, TO ITO HECKOJILKO YTOJSET HAIIH HEYaliH.
Kapramu B 3T0i ATpe CilyXaT HAalllM TEODHH H FHIOTE3bl, 2 B POJIH
TPIOKOB BHICTYNAIOT HAINH JKCIIEPHMERTANbHBIE MpoBepkd. Ho xomy,
€CJIH TOJILKO OH B CBOEM YMC, HPHJICT B TOJIOBY Pa3sMBLIIUIATL HaJ
pelicHAEM TAaKOH HpoONEeME: JaHH NPaBHJIA AIPhl M BHIMTPHIIIH,
ONpenelATh, CACIAHL JH KapThl M3 KapTOHA HJH H3 JIACTOBOTO
3onora? Ilpobnema, Hax xoTopoli GbioTca MeTadm3ukH, Cc Moei
TOYKH 3PEHHA, SBISETCI HHYYTh He Gosiee 3apaBoi».
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Teopua Pamces

Joka3aTh, 4TO BCSKMA pa3, Korzaa
coOupaeTcs KOMIAHUS U3 IIIECTH YEJIOBEK,
Cpely HUX HalnyTcs Tpoe, KOTophle TG0
3HAKOMBI APYr C JpyroM, 6o BHIAT
Ipyr Apyra BHEpBBIE.

3amawa E 1321 u3 xypHana The
American Mathematical Monthly, nioHb —
utonp 1958 .

OTa rnaBa Oblia nepBOHaYanLHO HamucaHa B 1977 r. B yecThb
BLIXO/a B CBET mepBoro Homepa «XKypHana no teopuu rpagos»
(’The Journal of Graph Theory*)-nepuoaguyeckoro u3maHus,
MOCBSIIIEHHOTO OJHOH M3 HaMboyiee OBICTPO pa3BHBAOLIUXCA
obnacreit MaTeMaTukd. OCHOBATE b M TJIABHBIH peoakTOp Xyp-
Hayia ®p3nk Xapapd—aBTOp LIKPOKO H3BECTHHIX BO BCEM MHpe
BBOJHBIX KypCOB IO Teopun rpacdos. 3aBenyer penaknueit dan
Yen u3 xomnanun «Bell Communications Research».

Teopuss rpadoB 3aHMMaeTcs H3y4YEHHEM MHOXECTB TOYEK
(BepIIMH), COCOMHEHHBIX JIMHHAAMH (peOpamu). [IBe cTaThH
B MEPBOM HOMEpPE HOBOTO JXypHaJia ObUTH NOCBSALICHBI TEOPHH
Pamcesi—pa3neny TeopuH TpadoB, CYIIECTBEHHO TMepeceKaro-
IIEMYCSl C 3aHHMATeJIbHOM MaTeMaTHKOH. XOTS HECKOJIbKO
craTeit mo Teopuu Pamces, mpHHAJIEXAIIUX [EPY BEHI€PCKOTO
maTtemartuka I[Mana Dpaéma u HEKOTOPHIX APYTUX ABTOPOB, OLLIH
HanucaHel eme B 30-€ romel, cepne3Hasi paboTa HaX TeM, 4YTO
ceiiuac NMpUMHATO Ha3bIBaTh 4MciaMu Pamcesd, Havanace JUIIbL
B konne 50-X rogoB. OQHUM M3 3HAYUTEJBLHBIX CTUMYJIOB B 3THX
HCCJIEJOBAHUAX CTajla MPUBEACHHAs B snurpade kK 3TOil I1aBe
3ajava, Ha NEPBBbI B34 BBITJISAAINAS BIOJHE HEBHHHO.
B navase 50-X roqoB OHa BXOOHJIA KaK 3aJaya 1mo Teopuu rpados



Teopua Pamcen 289

B MaTeMaTH4yecKHi (ONbKiIop, M MmO mHpeainoxeHuto Xapapu
6p1a B 1953 r. BKIIOYEHA B YMCJIO 3aJady, NPEIJIOKEHHBIX Ha
MaTeMaTHyeckoil onuMnMane namMaTa Yuiabsama Jloyanna Ilat-
HOMA.

IMpusenennyio B snurpade 3amavy HeTpyJHO IpeoOpa3oBaTh
B 3amayy no Teopun rpacdoB. IIycTh LIeCTh BepIIHH COOT-
BETCTBYIOT IlecTH venoBekaM. CoeOuHHM KpacHBIM pedpom
JoOble 1B€ BEpIUMHBL, €CIIH COOTBETCTBYIOIWE WM JIIOOH
3HaKOMBI MexAy co0oif, 1 CHHHM peOpoM, €Ciii COOTBETCT-
BYIOIIHE BEPIIIMHAM JIIOJU HE 3HAIOT IPYT Apyra. 3amaya COCTONT
B TOM, 4TOOBI JOKa3aTh CleAyroliee: HE3aBHCAMO OT TOTO, Kak
packpaiiessl pebpa, COEIVHAIONIME MOMApHO INECTh BEPIUUH
rpada, Bceraa HaiayTcs Tpu pebpa, obpasyromue MM60 KpacHbIH
TPEYTOJILHAK (COSIMHSIONMA 3HAKOMBIX MeXay coboii roneit),
JH00 CHHMII TPEYroNbHUK (COSOMHSIONINI HE 3HAKOMBIX MEXIY
cobolt mroneit).

Teopuss Pamces, 3aHMMaromasicssi H3y4Y€HMEM TaKOro pona
3a7a4, MOJyYMsia CBO€ Ha3BaHHE B 4YeCTh HeoOblMaiiHO oja-
penHoro Matemarnka n3 KemOpumkckoro yausepcurera Opas-
kxa ITnamnrona Pamces. Pamcero 6b1110 Beero auiup 26 jiet, Korga
oH ckoH4aJcs B 1930 r. yepe3 HECKOJIBKO AHEH IMOCIIE MOJIOCTHOR
omepaiu mo mosoxy xenryxu. Ero oren A.C. Pamceit Obin
npe3ugeHToM KeMOpumkckoro komemxka MarganuHel, a Miaa-
muii 6par Maijikn 6b1 ¢ 1961 mo 1974 r. emucxomom Ken-
TepOepuiickuM. Cpeau 3xoHOMHCTOB Pamceil u3BecTeH cBOMMH
BBIHAIOIMMHACA paboTaMH MO 3KOHOMHYEeCKOH TeopuHu. Jloruku
3Ha10T Pamces o npenjioXEeHHOMY MM YIPOIICHHOMY BapHaHTY
BeCbMa 3amyTaHHOH Teopuu TunoB beprpana Paccenna (me-
KOTOpBIE JIOTMKH B IIYTKY NOTOBapMBaIOT O paMCHpHUKAIUU
PacceJUIOBCKOH TEOpHM), a TakXe IO NPEeIIOKCHHOH MM Kiac-
cudHKAIMH JIOTHYECKHX MapajoKCOB Ha JIOTMYECKHE W CeMaH-
THyeckne. Punocodpam Hayku Pamceil u3BecTeH mo mpemio-
JKEHHOM HM CyOBEKTHBHOH HWHTEpHpPETAUH BEPOITHOCTH B
TEpMHHAX BEPH U IO «NPEMIOXKeHHI0 PamMces» — TeopeTHyeckon
KOHCTPYKLHMH, HO3BOJIMBIIEH CYIIECTBEHHO HPOSCHUTH MPHPOLY
«TEOPETHYECKOTO A3BIKA» HAYKH.

B 1928 r. Pamce#i BricTynun B JIOHZOHCKOM MaTeMaTH4e-
ckoM ofinecTBe ¢ gokaanoM «O6 ogHoit mpobneme popManbHOMK
sorukuw». (Teker poknagma BocupomsBeneH B «OCHOBaHHMAX
MaTeMaTHKH» —[IOCMEPTHOM coOpanum TpynoB Pamces, m3naH-
HOM ero apyroM P.B. Bpeiitysiitom.) B aTtom poxiane Pamceit
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IoKa3aj TJIyOOKHMH pe3yibTaT O MHOXKECTBaX, U3BECTHBIH HBIHE
moJ Ha3BaHHEM TeopeMbl Pamces. CBoro Teopemy Pamcert
JIoOKa3aj HepBOHAYAJIBHO I OECKOHEYHBIX MHOXECTB, 3aMETHB,
YTO 3TOM CJy¥ae qOKa3aTelNbCTBO NPOBOIUTCS JIEr4e, YeM
B Cllyuae KOHeYHBIX MHoxkecTB. IlooOHO MHOrMM TeopeMam
0 MHOXeCTBaX, TeopemMa Pamces Halia MHOXECTBO CaMBbIX
HEOXHIAHHBIX NPHJIOXKEHHA K KOMOHMHATOpDHBIM NpodJieMaM.
B cBoeM nojHOM 06BEME TeOpeMa PaMmcest CIMIITKOM CIIOXHA IS
TOro, 4TODOBI €€ MOXHO OLLIO OOBICHHTEH 31ECh, HO IS HAMHINX
neseif 1ocTaTOYHO BBIACHUTH, Kak Teopema Pamces npumeHsieTcst
K TEOpHH pacKpackm rpados.

Ecnu Bce mapsl U3 # BepIIHH COCAMHHTHL MONAPHO pebpamu,
TO HOJIy4YdBIIMiCcA rpad Ha3bIBaeTCA MONHBLIM rpadoM C n
BepiumHaMH ® o0o3HavaeTcs K,. Tak kak Hac HHTEpECYIOT
TOJIBKO TOHOJIOTHYECKME CBOMCTBA, PACMONOXEHHE BEPIIMH HIH
NpOBEACHHLIX JMHHH (pebep) He mmeeT 3Hayenus. Ha pumc. 107
TOKa3aHbl TPAAUIMOHHBIE H300pakeHHs MOJHBIX rpadoB ¢
YHUCJIOM BEPILUHMH OT ABYX o wiecTd. KaxmoMy moaMHOXeCTBY
n BEPIUMH, CONEpXKAILUEMY DPOBHO 2 BEpILHHBI, COOTBETCTBYET
POBHO OJHO pebpo.

IIpeamonoxuM, 4TO MBI TIPOM3BOJIBHO packpacuMm pebpa
nojHoro rpaga K, B KpacHbli M CHMHHH IBeTa. MBI MOXEM
pacKkpacuTb B CHHHII MM KpacHBIH I[BET BCce pebpa WiH
PACKpacHTh KaKylHO-TO 4YacTh pebep B OOUH LBET, a OCTAJILHBIC
pebpa—B apyroii nper. Takas mpolegypa Ha3bIBAeTCH [BYX-
UBeTHO! packpackoit rpada. Pasymeercs, Takas packpacka
npencrasnser coboit He YTO MHOE, KaK NMpOCToil crnocob pas-
OMEeHHs BCEX MOAMHOXECTB, COACPXAIIMX IO ABE BEPIIAHLI U3 A,
Ha JBa B3aMMHO MCKIIOYAIOINMX KJjacca. AHAJIOTHYHEIM 00-
pa3oM, packpacka pebep rpada B TpH IBeTa IIO3BOJISET pa3e-
JIMTh HX Ha TpH KJacca. B ob1nemM ciryyae packpacka pebep rpada
B r IBETOB MO3BOJSAET Pa3JeiHTh Hapbl BEPIIHH HA r B3aHMHO
MCKJTIOYAIONIMX KJIACCOB.

Moarpapom monmoro rpada HasbiBaercs moboit rpad,
coaepxammiics B NOJHOM rpade B TOM CMBICIE, YTO BCE
BeplIMHEI M pebpa moarpada mpuHamiexar mojHoMy rpady.
HerpynHo BuneTh, 4TO nroboif monHe rpad sBasgerca moa-
rpadom nro6oro monHoro rpada ¢ GOJBIIMM YHCIOM BEPILIHH.
MHorne nmpocteie rpadbl HMEIOT CBOM COOCTBEHHbIC HA3BaHHA.
Ha puc. 108 mpencraBnenbl 4eTbipe cemeiicTBa rpadoB: mMapiu-
PYyTHI, IHKJIBL, 3Be31bI H KoJieca. OOpaTHTe BHUIMAaHHE HA TO, YTO
KOJIECO C 4YEThIpbMS BEpIIMHAMH INpelcTaBisdeT coboil He 4To
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Ka K5
Ks
Ka
Puc. 107

Ionxsle rpadbl Npu YKcie BepIIMH OT 2 10 6.

HHOE, KaK Ipyroit cnoco® mperncraeieHus mojiHoro rpada K, .
Ero 4acro Ha3pIBalOT TETPAdAPOM, MOCKOJBKY TAaKOE KOJECO
MOXHO pacCMaTpPHBAaTh KaK INPOEKIHIO HAa IUIOCKOCTh OCTOBA
TeTpasmpa.

PaccMOTpUM Tenephb CeAyIOUyIo 3agady, s KOTOPOd HaM
MOHAAO0ATCA KapaHIAlIN IIECTH pa3jM4HbIx IBeToB. Comocra-
BHUM KaXIoMy IBeTY JIOOOH rpad mo CBOEMY YCMOTPEHHIO.
Hanpumep:

1) KpacHBI: MATHYTONBHHUK (IMKJI C HATHIO BEPIIMHAMH);

2) OpaHXEBBI: TETPa3p;

3) xenThIf: CEMHUKOHEYHAs 3BE3[A;

4) 3eneHbli: 13-BepIIMHHBIA MaplIpyT;

5) cuHuMH:: KoJeco ¢ 8 BepmIMHAMH;

6) po3oBblIif: rajcryk-6aboyka (mBa TpeYroJbHHKA C OJHOH
o011l BEPIIHHOMN).
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Yucno

Nymu Yurnsr 36e30ds1 Koneca
sepuiun

/
/\
N
MW\
W

Puc. 108

YeThipe BaxKHBIX ceMelcTBa OPOCTHIX rpadoB.

A Temepb 3amaIuM OJUH MHTEPECHBIH BOMPOC: CYIIECTBYIOT
JIM TaKHe MOJIHEIE Ipadbl, KOTOPhIE IPH MPON3BOJIBHOM packpac-
Ke HXx pebep B HIECTH IBETOB 3aBEIOMO COJMEPXKAT B KayeCTBE
noarpaoB OgMH W3 IIECTH mepevHcieHHbIXx Ipados? HHaue
TOBODP#A, HE3aBHCHMO OT TOT'0, KaK MBI pacKkpacuM pebpa Takmx
MOJIHBIX Tpad)oB IIECTHbIO IBETHHIMH KapaHAalllaMH, y Hac
3aBEOMO MOJYYHTCH INHOO KpacHblf MNATHYTOJIBHHK, JIHOO
OpaHXXeBBIH TeTpasaAp, MO0 XKeTasg CEMUKOHEYHAs 3B€3/a U T. [I.
Teopema Pamces mno3Boisder yTBepXOaTh, 4YTO IIPH UHCIIE
BepIINH, OOJBIIEM HEKOTOPOH TOPOrOoBOM BENHYMHEI, BCE
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noyiHbie rpadpl obOsamaroT ykasaHHBIM cBoiictBoM. Hasosem
HauMeHbIHi rpad 3TOro GecKOHEYHOro MHOXecTBa rpadom
Pamcest ms ykasaHHOro BhIllle MHOXeCTBa moarpacgon. Yucio
BepiidH rpada Pamces HasbBaeTcs uucioM Pamces sToro
MHOXecCTBa noarpacgos.

Kaxnpiit rpa¢p Pamces Taur B cebe m urpy, um 3anauy.
B HamieM mpuMepe HIpa COCTOMT B cienyioleM. J(Ba urpoka
nooyepeHo GepyT J0OOH M3 IIECTH KapaHOalled W packpa-
HIMBarOT OJHO U3 pebep rpacda Pamces. IlepBblif, KTO 3aKOHYUT
packpaligBaTh OOWUH M3 IEPEYHCJICHHbIX BbIlIe moarpagos,
cYHTaeTCsl mpourpaBmuM. Tak kak HTPOKH pacKpaluBaroT rpad
Pamces, urpa He MoxeT 3akOHYUThCS BHUYbIO. KpoMe Toro, 3To
HaUMEHBIIUH MOJHBIA rpad, Ha KOTOPOM HHYbS HEBO3MOXKHA.

3amaya, 0 KOTOPOH MblI YIOMSIHYJH, CBS3aHA C IOJHBIM
rpa¢oM, YHCIO BEPIIHH KOTOPOrO Ha €OUHHIY MEHbIIE YHCJIA
BepiiuH rpada Pamces. SIcHo, uTo Takoif rpad —HanOoNbIIN,
Ha KOTOpOM OIMCaHHAs BBIIIE HIPa MOXET 3aKOHYHTHCS
BHUYbIO. Tako# rpa¢ Ha3bIBaeTCsd KPUTHYECKOH packpackoit mis
MepeYrCIIeHHOr0 Bblllle MHOXecTBa noarpagos. Tpebyetcs Tak
packpacuTh KpUTHYeckuil rpad), YToObl He BO3HMK HH OJUH U3
HEepPEYUCIICHHBIX BbIlIe NOArpados.

S He uUMero HH MaJeHillero NOHSATHS O TOM, YeMYy PaBHO
yucio Pamces mus stux mectu noarpados. CooTBeTCTBYOLINMI
HOJIHBIA Ipap ObUT OB HACTOJIBLKO OONBIIMM (C COTHAMH
BEPLIHH), YTO OT MBICIH 00 HIpe Ha HEM 3aBEAOMO IIPUILIOCH ObI
OTKa3aThbCs, a 3aJaya oKasajach Obl «He MO 3ybOaM» Iaxxe
COBpEMEHHBIM KoMIlploTepaM. TeM He MeHee urpel Pamces
U 3amaud Pamces mius monHBIX rpadoB ¢ MEHBIIMM YHCJIOM
BepIIMH M HabopoM KapaHndlllelf BCero JIMIIb ABYX LBETOB
MOTyT ObITh 3aHUMATEJbHBIMHU.

Haunbonee n3pectHas urpa Pamces Ha3zpIBaeTcs «CHM» B 4eCTh
MateMatuka ['yctraBa CUMMOHCa, KOTOpPBIH NEPBBIM IPEIIIOXKIIT
ee. (Bo3MOXHO, YATATESb 3HAKOM C 3TOH Urpoi mo ri. 9 moei
kauru [17, 1¥]Y) B «cum» urparoT Ha mnojHoM rpade ¢
6 sepmHaMu (K¢), KOTOpBIA MOIEIUPYET BCTpedy 6 4YeslOBEK.
HetpyaHo moka3aTh, YTO IlecTepka SBJsAETCS 4yuciaoM Pamces
Ui CIEeOyIOIIMX ABYX moarpacgos:

1) xpacHblii: TpeyroabHuk (K3);

D Cwm. Taxxe ria. 33 kauru Fapauepa [17, 2*].— IIpum. nepes.
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2) cuuuit: TpeyronbHuk (K,).

B «xnaccuueckoit» Teopun Pamcest mist 0003HaAYCHHS MOJIHBIX
rpa¢oB OOBIYHO HCNOJB3YETCS OAHO-eAWHCTBEHHOe 4hcio. Ha-
OpUMeEp, NPUBEICHHBIH BBIlIE PE3yJIbTAT B 3THX KOMIIAKTHBIX
o6o3HaYeHUAX BBITIAOUT Tak: R(3, 3) = 6. 3mech R o3HavaeT
yucno PaMces, mepBasi Tpo#ka yka3bIBaeT YMCJIO TPEYrOJbHUKOB
OJHOTO IBeTa (HampuMep, KPacHBIX), BTOPas —YUCJIO TPeYyTroJib-
HUKOB Opyroro nBera (Hampumep, cuHHX). HMHaye rosops,
HaHMEHbIIMH MOJIHBbIN rpad, HEMPEMEHHO MOPOXIAIOLIUN «MO-
HOXpOMAaTHYECKH1» (OIHOLBETHBIN — TOJILKO KPAaCHBIH HJIM TOJIb-
KO CHHHI) TpeyroJIbHHK, IPH packpacke pebep B [Ba [Bera
cogepxut 6 BepmnH. Takum o6pa3oM, eciad JBa Hrpoka
oOYepeqHO pacKpalluBarT pebpa mosHoro rpada K¢ B kpac-
HbIi U CHHWH LIBET, TO OAMH M3 HHX 3aBEIOMO IPOHUTPBIBAET,
HepBbIM 3aKaHYMBas TPEYTOJIbHUK cBoero LBera. CooTBeTCT-
BYIOIIasi ¥ JIETKO paspelluMasi 3ajaya—packpacka B OBa LBETa
pebep kputuueckoro rpada K, mpu KOTOpOi HH OOMH MoO-
HOXPOMAaTHYECKHH TPEYrOJbHUK HE BO3ZHHKAET.

Okxka3spIBaeTcs, YTO NPU packpacke pebGep nosHoro rpada Kg
B JBa LBETa HENPEMEHHO BO3HHUKAEeT MO KpaifHell Mepe ABa
MOHOXpOMaTHYeckuX TpeyronbHuka. (Eciau Bo3uHkaeT poBHO
JIBa MOHOXPOMATHYECKUX TPEYrOJbHHKA, OJUH H3 KOTOPBIX Kpac-
HbIf, a [pyrod CHHMHA, TO OHM 0Opa3yloT rajcTyk-6abouyxy.)
B 3T0if cBSI3U BO311MKAET MHTEPECHBIH BOMPOC: CKOJIBKO MOHOXPO-
MaTHYECKHUX TPEYrOJIbHUKOB HEMPEMEHHO BO3HUKAET NPH ABYXIBET-
HOM packpacke pebep mosHoro rpada c n BepmmHaMu? [lepBbiM
Ha 3TOT Bonpoc B 1959 r. orBetun A. B. 'yamMeH B cBoeit ctaTbe
«O MHOXeCTBaX 3HAKOMBIX U HE3HAKOMBIX B JIFOOOH KOMITaHUU»
[17, 1]. ®opmyny I'yomena ynoGHee Bcero pa3OuTh Ha TpH
yacTH. Ecu yuciio mpeactaBUMO B BHE 2u, TO YHUCIIO HEMPEMEH-
HO BO3HHKAIOIIMX MOHOXPOMATHYECKHX TPEYrOJIbHUKOB PaBHO
(1/3)u(u — 1)(u — 2). Ecnu yucio n npeacrasuMo B Bune 4u + 1,
TO YHCJIO HENPEMEHHO BO3HHKAIIIUX MOHOXpOMAaTHYECKHX
TpeyronbHukoB paBHo (1/3)2u(u — 1)(4u + 1). Ecom xe ywmc-
JIo n mpenctaBUMoO B Bue 4u + 3, TO YUCIO HENPEMEHHO
BO3HUKAIOIIUX MOHOXPOMATHYECKHX TPEYTOJbHUKOB DPaBHO
(1/3)2u(u + 1)(4u — 1). Taxum oOpa3oM, AJis MOJHBIX rpados
C YHCJIOM BEpIIMH OT 6 10 12 YHC/IO HEMPEMEHHO BO3HUKAIOIIMX
OIQHOLIBETHBIX TPEYTrOJbHUKOB COOTBETCTBEHHO paBHO 2, 4, 8, 12,
20, 28 u 40.

Ipu cny4aifHO# packpacke YUCJIO MOHOXPOMAaTHYECKUX Tpe-



Teopua Pamcen 295

YTOJIbHUKOB OOBIYHO HOJIy4aeTcsi OoJibllle, YeM YHCIO HEmpe-
MEHHO BO3HHUKAIOUIAX MOHOXPOMATHYECKUX TPEYroJbHUKOB.
Ecmu packpacka rpada Pamces mopoxnaeT B TOYHOCTH YHCIIO
HEMPEMEHHO BO3HHKAIOMIMX MOHOXPOMATHYECKUX TPeyroJibHU-
KOB, TO OHa Ha3bIBAaETCA KCTpeMaJibHOM. Beeraa v cymecTByet
JKCTpeMaJjlbHasi pacKpacka, IpH KOTOPO# Bce HENPEMEHHO
BO3HHKAIOIYE MOHOXPOMATHYECKUE TPEYTOJIbHUKH OKa3bIBAIOT-
cs omHoro u Toro xe upera? (Takue packpacku TOJIYYHIH
Ha3BaHUE CHHE-TIyCThIX, O3HAYaloliee, YTO MHOXECTBO CHHHX
TPEYTOJIbHAKOB MyCTO, T.€. YUCIO MX paBHO Hyro.) B 1961 r.
Jleomonpny CoBe mnokasaj, YTO IpPH BCeX HEYCTHBIX 1 3a
HCKJIIOYEHHEM n =7 OTBET Ha 3TOT BONPOC HOJIKEH ObITh
oTpullaTeqbHBIM. PesynpraT CoBe HaBOIAMT Ha MBICIL O HOBOM
kyacce 3agad. Ilycth, HampuMep, MBI OCTPOIIH HOJHBIA rpad
¢ ceMblo BeplimHaMu. MOXHO JM pacKkpacuth ero pebpa B IBa
IBETa TaK, 4TOOBI HE MOJYYUJIOCh HW OAHOrO CHHEro Tpe-
YTOJNIbHHKa W He OoJlee YeTHIPEX KPACHBIX TPEYrOJIbHUKOB?
Pemuts 3Ty 3amady Helnerko.

OdeHp Majo H3BECTHO O «KJIACCHYECKUX» uuclax Pamces.
[Mog 3TUMU YHCIAMH [PHHATO MOHHMATh YHUCJIO BEPIIHH B
HauMeHbILIEM MOJHOM rpade, KOTOPHI HEMPEMEHHO CONEPXKUT
IAHHOE MHOXECTBO MOJHBIX rpadoB C MEHBIINM YUCIOM
BepumH. He cymectByeT usBectHoro 3¢ dexTuBHOro ajaropurma
IUIS HaXOXIECHHS KJaccHueckux ymcea Pamces. M3BecTeH jMiub
clenyromuil peHent: HeoOXoAUMoO mepedpaTh Bce BO3MOXHBIE
packpacku HOJHBIX IpadoB, MOCTENEHHO YBEIUYHBAas 4YUCIIO
BEpUIMH OO TeX MOp, moka He OymeT mouyueHo umcno Pamces.
TpyAHOCTD pellieHus 3TO#H 3a1aYi BO3pacTaeT 3KCIOHEHIIHAIBHO,
4 3ama4ya ObICTPO CTAHOBUTCA BHIMUCIIMTENIBLHO Hepa3pellnMOi.
Eme MeHbIlle U3BECTHO O TOM, KTO BBIMI'DbIBACT,~ HEPBBIA WU
BTOpO# WTpPOK, €cnu B urpe PaMcess mpuzepXuUBaTbCs paiyo-
HalpHOM cTparteruu. Urpy «cuM» yaanoch mNpoaHalIM3MpoBaTh
(BBIMIpBIBAE€T BTOPOH UIpokK), HO 00 uUrpax Pamces Ha HOJHbIX
rpagax ¢ GONBIINM YHCJIO BEPIIMH MOYTH HUYETO HE U3BECTHO.

Jlo cux mop MbI paccMaTpuBaIu Urpy Pamces ToJibko ogHOTro
THIa, KOTOPbI Xapapu Ha3bIBaeT «UIpodl Ha u3beranue». Ilo
yTBepXAeHuio XapapH, BO3MOXHBI Takxe Wrpbl Pamces Tpex
apyrux tumnoB. Hampumep, B «urpe Ha HOCTHXeHHe» (aHAJO-
T'HYHOU WI'PE «CHM») BBIUTPBLIBAET TOT U3 IBYX YYaCTHHKOB, KTO
NEepBBHIM TIOCTPOUT CBOH MOHOXPOMATHYECKHH TpPEyrOJIbHUK.
B urpax AByX APYTHX THIIOB Wrpa NPOJOJIKAETCA OO TEX IMOp,
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noka Bce pebpa Tpada He OKaxyTcs 3akpallleHHbIMH, a
BBHIUTPABIIUM OOBABASAECTCS TOT U3 HIPOKOB, Y KOro YHCIO
MOHOXPOMATHYECKHX TPEYTOJNbHUKOB OKaXeTcs OoJbIle WIH
MeHbllle. Urpbl IBYyX MOCJENHUX THIIOB HauboJsiee TPYAHBI VIS
aHanu3a. Jlerue Bcero moasaercs aHajdu3y Hrpa Ha JOCTUXKEHHE.
B nanpHeitineM MbI OyneM moHUMaTh o4 Urpoif Pamcest urpy na
u3beranue.

MoMumo umcma R(3, 3) = 6, Nexamero B OCHOBE HIpBI
«CHM», ISl OBYXIIBETHOW pacKpackH H3BECTHBI TOJIBKO Clle-
OyIOIIME TMATh APYrUX HETPHUBHAJNBHBIX KJIACCHYECKHUX YHCEI
Pamces.

1. R(3,4) =9. Ecnu pebpa nomHoro rpada K, packpalieHbl
B /1Ba I[B€Ta, TO HENPEMEHHO BO3HUKAET KPACHBIH TPEYTOJbHHUK
(K;) wnn cunuit terpasap (K,). Hukro He 3Haer, 3a KeM
OCTAHETCS BBIMIPBILI, eClTH packpallliBaHHE PacCMaTpUBATh KaK
urpy Pamces.

2. R(3, 5) = 14.

3. R(4, 4) = 18. Eciu pebpa nosHoro rpaga packpalinBaTh
B [Ba IIBETa, TO HEIPEMEHHO BO3HHUKAaeT MOHOXPOMAaTHUYECKUN
Terpa’np (K,). Takoe packpaimBanue — Herloxast urpa Pamces,
XOTSl TPYOHOCTb HIACHTUOHMKAIMU TeTpasApa [eslaeT ee He-
npoctoif. U rpad, H ero packpacka COOTBETCTBYIOT TOMY, YTO
B No0Ooil kommanuu U3 18 wuemoBek Bceraa Haimgytcs JHbo
4 3HaKOMBIX, MO0 4 HE 3HAKOMBIX MeXay coOol momaei.

4. R(3, 6) = 18. B Toit e kxoMIaHuM HaiayTcs OO Tpoe
3HAKOMBIX, JTHOO IIecTepo He 3HAKOMBIX MEXAY co0oH Jronei.
Ha s3pike packpallieHHBIX (IIBETHbIX) Tpad)oB 3TO O3HAYAET, YTO
moboii monHeli rpad ¢ 18 BepmmHaMu M pebpamu, packpa-
LICHHBIMU B JIBa& IIBETa, HEIPEMEHHO COIECPXHUT JuOO0 KpacHBIH
TpeyroJjbHUK, THOO CHHUM MOJHBIA rpad ¢ 6 BepIIHHAMH.

S. R(3, 7) =23.

6. R(3, 9) = 36.

®an Yen u Y. Ix. I'puncren B cBoeil craTtbhe, omybiuko-
BaHHO# B NocBseHHOM PaMcero Brimycke «JKypHana mo teopuu
rpadoB» («The Journal of Graph Theory») [17, 9], nomecTnin
CBOIKY CJICAYIOLIMX M3BECTHBIX BEPXHUX W HUKHUX TPaHUIl IS
yucen Pamces:

28 < R(3, 8) < 29,
39 < R(3, 10) < 44,
25 < R(4, 5) < 28,
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34 < R(4, 6) < 44,
42 <R, 5 < 55,
57 < R(5, 6) < 94,

102 < R(6, 6) < 169,

126 < R(7, 7) < 158.

KakoBo HamMeHblllee YHCIO JoXed, cpead KOTOpbIX He-
IPEMEHHO HaWAeTcsd MATh 3HAKOMBIX WMJIM MATH HE 3HAKOMBIX
Mexay coboii? DToT BOmpoc 3KBUBAJICHTEH 3aJaye O HaUMEHb-
meM nojiHoM rpade, pebpa kotoporo He Moryt ObITH pac-
KpallleHbl B [[Ba LBeTa TakK, YTOOBI MpH 3TOM He obOpazoBancs
MOHOXPOMATHYECKU# MOJHBI rpad ¢ NATHIO BEPIUMHAMH, T.E€.
BOIIPOCY O TOM, YeMy paBHO uucio Pamces R(5, 5)? CnoxHocTh
3agaud npu nepexoxne ot R(4, 4) k R(5, 5) Bo3pacTaeT ckaukoM
HacToJibko, 4yTo Credpan bepp, Benyumii cnenyaiuct mo Teopuu
Pamces, mpenogaromuit HbIHE KOMIBIOTEPHbIE HAYKH B KOJUIEKE
npu Yuusepcutete ropoma Hero-Hopka, momaraer, uto 310
YHCJIO MOXET HaBcerfa ocTaThesi HeusBecTHbIM. [lo MHeHHIo
Beppa, maxe uucio Pamces R(4, 5) aHanu3upoBaTh HACTOJILKO
TpyIHO, YTO €ro 3HayeHHWEe MOXET HaBCerJa OCTaTbCi HEW3-
BECTHBIM.

H3BecTHO NHIIG ellle OJHO KJlaccuyeckoe yucio Pamces — nig
ciydasi TpexXIBeTHOH packpackd. 3HaueHwe R(3) = 3 HaxonmuTcs
TPUBHAJILHO, IIOCKOJIBKY €CJIi BBl OKpAallUBaeTe CTOPOHBI
TpeyroJIbHUKa B OJIUH IIBET, TO, pa3yMeeTcs, y BacC MOJIy4aeTcs
MOHOXPOMAaTHYECKUH TpeyroJbHHK. Mbl yxe 3HaeM, 4to R(3,
3) = 6. Yucino R(3, 3, 3) paBao 17. DT0 o3Ha4aeT, 4TO €CIH
pebpa momHoro rpada K,, packpalmidBaTh B TpH I[BETa, TO
HEMPEMEHHO BO3HMKAET MO KpailHe Mepe MOHOXpOMAaTHYECKHUI
TPEYroJbHUK. B NeHCTBUTEIHLHOCTH HENMPEMEHHO BO3HHKAET
HECKOJIPKO MOHOXPOMATHYECKHX TPEYTOJIbHUKOB, HO TOYHOE
YUCJIO UX HEH3BECTHO.

To, uto R(3, 3, 3) = 17, 6bL10 BOEpBBIE HokazaHo B 1955 r.
B urpe Pamces pebpa 3toro rpada packpammBaroTcs B TpPHU
pa3nuyHbIX IBeTa. WrpokH mooyeperHO pacKpall¥BaiOT IO
ogHOMY pebpy, BHIOMpAas MPH KaXJAOM OYEPEeIHOM Xohe JIroboii
nBeT. TOT, KTO MEPBBIM 3aBEPLINT MOCTPOCHHE MOHOXpOMa-
THYECKOrO TPEYroJbHUKA, CYHUTAETCA MpourpaBiuM. KTo BbI-
urpaet, eciu oba WIrpoKa NPUAEPKUBAIOTCH ONTHMAIBHBIX
ctpateruii? OTBeT Ha 3TOT BOMPOC HHKOMY HE H3BECTEH.
CooTtBercTBylolass 3amavya Pamcess COCTOMT B TOM, 4YTOObI
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packpacuTh B TpH IBeTa pebpa Kputuueckoro rpada K,
usberast Npy 3TOM HOSBJIEHUS MOHOXPOMAaTHYECKOrO TPEYIoJib-
Huka. Ha ¢oTo 4, 3aMMCTBOBAHHOM H3 KHHMTH ()PaHIy3CKOTO
cnenranucra no reopuu rpados Kiona Bepxa, nokasasHo oxHo
U3 OBYX cyumieCTBeHHO pa3muyudbix pemenuit. (Ilox «pasmuy-
HBIMH» MBI IOHHMAaeM 3[eCh pelleHUs, OTJIMYAOIIUECs He
TOJIbKO IOBOPOTaMU WM OTPaXXeHUsIMHU, HO U B GoJiee rirybokomM
KOMOUHATOPHOM CMBICJIE.)

A 41O MOXHO cka3aTh 0 R(3, 3, 3) - MHHUMAaJbHOM IOJIHOM
rpade, B KOTOPOM IPH PacKpacke B YEThIpe IBETa HEIPEMEHHO
BO3HHKaeT MOHOXpOMaTH4Yeckuil TpeyrosbHuk? OTBeT Ha 3TOT
BOIIPOC HE HM3BECTEH, XOTS BepXHsAs rpanuna (paBHas 64) ang
R(3, 3, 3) 6bura ykazana JIxonoM DoIKMaHOM, OJIECTSIIHM
MaTeMaTHKOM, paboTaBIIMM B 00JIaCTH KOMOMHATOPHOTO aHa-
mu3a (B 1964 r. B Bo3pacte 31 rona PojkMaH NOKOHYUI KU3Hb
caMOyOMICTBOM TIOCNIE ONepalyu 0 MOoBOoAy OOIIMpPHOH oly-
XoJid Mo3ra). Jlyuinast HykHsAS rpanuna (pasHas 51) mis R(3, 3,
3) Obuta ycranosiena ®an Yen, matemaTukoM u3 «Bell
Communications Research», B ee JOKTOPCKON AMCCEpTAIHH.

Kinaccuyeckass Teopusi Pamcess qomyckaeT MHOXECTBO IOUC-
THHE YIOUBHTEJIbHBIX 00600wenuii. Haubomee ouesmanoe 0606-
[IEHHEe Mbl YX€ YCMOTpPENH: NOUCK TaK Ha3bIBaeMbIX YHCeEJ
PaMcest i packpacku B r LIBETOB INOJHBIX TpadoB, MOPOX-
JaolKMX IOMABJIcHHE rpadoB, OTJIHYHBIX OT IOJHBIX rpados.
IlepBonpoxoanaMu Ha 3ToM nyTH Oblmu BamaB XsaTan
1 XapapH, a TJIyOOKHMM H3y4YeHHEM Ha MPOTSKEHUHU ITOCIIEIHUX
15 ner 3anumancs Bepp. PaccMoTpuM mpoOyieMy HaXoXXIeHUs
yucen Pamces s MUHHMaJIbHBIX IOJHBIX rpadoB, KOTOpbIe
HEMPEMEHHO I[PUBOIAT K MOSBJICHHIO MOHOXPOMAaTHYECKOH
n-KOHeYHO# 3Be3nnl. Xapapu ¥ XBaTaja ObLUIM HEepBbIMH, KOMY
yIanoCh PEIIMTh 3Ty IpoOJieMy Ui CIydasi pacKpacku B IBa
uBeta, a B 1973 r. bepp u [Ix. A. Po6epTc Hanu pelieHue npu
JM0OOM YHCIIe [BETOB.

Hpyroe o600mieHue 3amayun Pamcess COCTOUT B HAXOXACHHH
yucen Pamces mis packpacku mousblx rpados K,, xotopas
HEMTPEMEHHO MPHBOIUT K IOSIBJICHHUIO 3apaHee 3aJaHHOTO 4YHCIia
MOHOXPOMATHYECKUX «HECBA3HLIX» Tpeyroybuukos. (Tpeyronn-
HUKU Ha3bIBAIOTCS HECBA3HBIMM, €CJIM OHU HE HMMEIOT OOIIHX
BepiuuH.) B 19751, Bepp, Opaém u Ix. I'. Cnencep nmoxasanu,
yTo yucio Pamcess moymkHO ObITh mpenctaBUMO B BUAE Sd, rne
d—4UCIIO HECBSI3HBIX TPEYrOJIbHUKOB, KOTOPOe OOJIbIlle IBYX.
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B cimydae korna nperoB Gouibllle YeM [Ba, 3a/Ja4a MOKA OCTAETCH
HEpeIIEHHOH.

B obmeM cny4ae mis KoJiec pellieHHe He U3BECTHO Jaxe s
IBYXIBETHOH packpacku. Uucio Pamces mns koJeca ¢ YeThIpbMS
BepILIMHAMHU (TeTpa3apa), kKak Mbl yxe 3HaeM, paBHO 18. Koeco
C MATHIO BepILINHaMHU (KOJIECO CO CTYHNHIAMH M YEThIPbMS CITH-
[aMH), KaKk IoKa3aJ Hurepuiickuii MateMaTtuk TuM MyH, uMeet
ypcno Pamces, paBHoe 15. 3amaua o0 ompegesieHHMM 4YHclIa
Pamces nist koseca ¢ IIECThIO BEPIIMHAMM MOKa He pellieHa, XOTs
M3BECTHO, YTO OHO 3aKkJIOYeHO B HHTepBase oT 17 nmo 23
BKJIFOYUTENbHO. 1o ciiyxaM, He MOAKpEeIUIieMbIM KaKHUMH-TH60
nybaukanusaMu, 3To 4yucio Pamces paBHo 17.

Ha puc. 109 npencraBieHa neHHass Tabiulia, cocTaBieHHAs
BeppoMm u omybnukoBaHHas BrepBble MHOM B 1977 r. B pa3snele
«MarteMaTtuyeckue urps» xypHana «Scientific American». B seit
npencrasieHbl 113 rpagos ¢ ynciom pebep He Gosee 6 m 6e3
H30NHPOBAHHBIX BEPILUH, IS KOTOPLIX U3BECTHBI 00OOIIEHHbIE
yucina Pamces. O6paTuTe BHUMaHHE HAa TO, YTO HEKOTOPBIE U3
3tux rpa¢oB HecBa3HBL. B cnyyae HecBsasHoro Tpada Bce ero
KOMITOHEHTH! (JIn0O CIUIOLIb KpacHble, JUOO CIUIOIIb CHHHE)
HEIIPEMEHHO MOPOXIAITCA MOJHBIM TpadoM C yKa3aHHBIM
B Tabmuue unciom Pamces.

Kaxnpiit rpad B Tabauie Beppa MoXeT CIyXHTb OCHOBO#
U I8 UTphl, U i 3anadu Pamcesi, XOTS HalTH KPUTHYECKYIO
packpacky [Uisi KpuTHYeckoro rpada (t.e. peumTh 3amady
Pamcest) okasasoch ropasgo Jierie, 4eM HaHTH KPUTHYECKYIO
packpacky s kiaccuieckoro yucia Pamces. ObpaiaeM BHU-
MaHHe YuTaTels Ha To, 4To B Tabnuue Beppa comepxaTcs IecTh
BapUaHTOB WIPHl «cUM». JIByxuBeTHas packpacka NOJIHOTO
rpada K, HENpeMeHHO IOPOXAAaeT He TOJBKO MOHOXpOMa-
THYECKUIf TPEYTOJNILHAK, HO ¥ KBaAPAT, Y€THIPEXKOHEUHYIO 3BE3 /1y
(MHOTAa Ha3bIBACMYIO «KOTTHCTOH Janoii»), MaplpyT Cc HATBIO
BepLIMHAMHU, MAPy HECBA3HBIX MapIIPYyTOB C ABYMS M TpeMs
BepiupHaMu (06a MapilipyTa — OHOTO U TOTO Xe€ IBETa), KBagpaT
C XBOCTOM H INPOCTO€ IepeBo (4ucisiieecs moxy HoMmepoM 15
B tabmune Beppa). Tpeyronpauk c xsoctoM (Ne 8), msatuxko-
Heynas 3Besga (Ne 12), pacmarue (Ne 27) u pui6a (Ne 51) Moryr
paccMaTpUBAaThCs KaK JOCTOMHbIE «KaHIUOAThD 1 urp Pamces
Ha nojHOM rpade K.

Oyl U3 Haubonee BHIAAIOIINXCA aMEPUKAHCKUX CIICIHAJIHC-
TOB mo KoMbuHatopHomy ananmu3y Ponamsa JI. I'paxam, pa-
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Puc. 109

IMpocTeie rpadpl, AIs KOTOPBIX U3BecTHO 06oGuieHHOE YKo Pamces.

Ootarornuii HelHe B kommaHMH «Bell Laboratories», BHec Be-
coMblii BKJIax B o0oOmieHHyto Teoputo Pamces. TpymHo Haiftn
Ipyroro MaTeMaTHKa, KOTOpbIi ObLI OBl MeHee MOXOX Ha
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HECKOJIbKO KapHKaTypHOIO IEpPCOHaXa U3 KHHOGUIBMOB—4y-
JIakOBAaTOr0 paccessHHOro mpodeccopa MateMaTHkH. B roHOCTH
I'paxamM BMecTe ¢ nByMsl Opy3bSMH BBICTYNajJd B LHPKE MOX
ncesrosumoM «IIpriryssr Bayspe» B kauectBe mpodeccHoHalb-
HOTO INPBITYHA HA MOJKUIAHBIX Mockax. ['p3xsM ouH W3 JIydIIMX
xonryepoB CIIA. B HejaBHeM MpPOIIOM OH ObLI NMPE3HACHTOM
MexayHapoqHoOi accoluamMM S>KOHIJEpcKoro uckyccrsa. Ilo-
TOJIOK B paboyeM kabunere I'p3xamMa 3aTAHYT CETKOH, KOTOPYIO
OH MOXET OITyCKaTh U 3aKPEILIATH Ha HOosice. DTO MO3BOJIAET eMY
noabupaTh HENMOWMAaHHbIE MSIYH, KOTOPBIE CKaTBIBAIOTCH IO
CeTKE BO BpeMs TPEHHUPOBOK, korma I'paxaMm xoHrmupyer 6—7
MSYaMH.

B 1968 r. I'paxaMy ynajnoch HAaWTH BeCbMa HETPHUBHAJIbLHOE
pellieHWe ONHOW 3amayW THIA 3ajayd Pamces, mpenyioxeHHO#H
IManoM DpaéieM u AugpaiieM XaliHaioM. KakoB HauMeHbIIUH
rpad moboro THma, He conepxkanmi rpadp K,, koTopslii mpu
JBYXIIBETHOM pacKkpacke HEMPEMEHHO IMOPOXIaeT MOHOXpOMa-
THYeckuid TpeyronbHuk? HaiinenHoe I'p3x3MoM eAWHCTBEHHOE
pellieHWe mpenactaBieHo Ha puc. 110. Dto-rpad ¢ BoceMbio
BepiMHaMHU. J{oKa3aTeJIbCTBO MNPOBOAWTCS OT MPOTHBHOTO.

Puc. 110

Pemienne nmpobnembl Dpaéma, naiinenHoe I'paxamom.
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HauuHaeTcs OHO ¢ MNPEANOJIOKEHHS O TOM, YTO BO3MOXHA
IBYXIIBETHasl pacKkpacka, IIPH KOTOPOH He BO3HHKAIOT MOHO-
XpOMaTHYEeCKHE TPEYrOoJbHUKH, IOCNIE Yero [JenaeTcs BHIBOR
0 TOM, YTO BO3HHKHOBEHHE MOHOXPOMAaTHYECKOT O TPEYTOJIbHUKA
BOIIPEKH TIpeAnoioxkeHuto HemsOexHo. [lo kpaiiHedt Mepe nBa
pebpa, ucxoQdluX W3 BepXHEH BEPIUMHBI rpada, JOJKHLI ObITh
(nanpumep) ceporo InBera, a cuMMeTpus rpada mo3BoJseT, He
yMaJisisi OOIIHOCTH, CYHTAaTh CEPhHIMH IBa HAapyXHBIX pedpa.
[IpoTuUBONOJIOXKHBIE BepXHEil BepllIHE KOHLBI 3THX pebep ToJK-
Hbl OBITh COEOWHEHB IBETHBIM pebpoM (Ha puc. 110 oHO
MOKa3aHO IUTPHXOBOH JMHUEH), UHAYe MOJYYUTCSA Cepbld Tpey-
roisHUK. [IpemocTaBisieM YUTATENIO MOBECTH LOKA3aTeIbCTBO
IO KOHIIA.

A xax o0CTOHT [ejo C aHAJOTHMYHBIMH 3ajaiyaMy, KOrma
HCKJIIOYEHHBIM ToArpadom sBiseTcs KakKoi-TO IOJHBbIA rpad,
oTnnuHbil 0T K4? B ciaysae K, Bompoc He HMeEET CMEICIA,
mockoJibKy rpad K;—cam tpeyroiapHuk. B cnyyae K, 3agaya He
petieHa. HauGonee u3BECTHBIM pellieHHEM IO MIPaBy CYHTAETCA
rpad ¢ 16 BepmMHAMH, OTKDBITHIA AByMs OOJrapckuMH Ma-
TemMatukamu. Eme panbme ot pewenus 3amaya ¢ K,. B
onyOJIMKOBaHHO#H yXe mociie 6e3BpeMeHHOR KoHYHHbI PoJlkMaHa
cTaThe [JOKa3bIBaeTcs, 4To Takod rpad Pamces cymectByer, HO
npetoxeHHass PoJKMaHOM KOHCTPYKIHS HCHOJB3YyeT Ooliee
gem 2 T 1 1 2°°! pepumn. Yucno 3TO CTOAb YyAOBHIIHO
BEJIMKO, YTO 3aMHCATh €r0 MOXHO, TOJIBKO HCIOIb3ys CHelHalIb-
Hble OOO3HA4YCHUS CO CTpeNKaMH. OTH 00O03Ha4YeHHs ObuTH
pBeaensl Jonammom 2. KuyroM B pabote [17, 3*]. C Tex mop
YUCJI0 BEPIIMH YNANOCH CYIIECTBEHHO MOHHU3UTh, H HBIHE OHO
IpeAcTaBUMO B Oollee «IPUIMYHOM» BHIE.

IIpencraBoTe cebe, yTo Bcs BeeneHHas MIOTHO ymakoBaHa
IIapuKaMHU pa3MepoM C ieKTpoH. OOIuee YHCIIO TaKuX MIAPUKOB
HEBOOOPa3UMO MEHbIIIE, YeM YHCIIO BeplInH B rpade PonrxmaHa.
Opnéwm ycrtaHoBusm mpemuto B 100 mommapoB (He BocTpeGo-
BaHHYIO U HOHBIHE) TOMY, KTO CyMeeT MmocTpouth rpagp Posk-
MaHa C YUCJIOM BEpIIMH MEHbIIE MHIUIHOHA.

I'padp Ponxmana HarjasgHO MoOKa3blBaeT, KAKOH YyXOBHIIHO
TpyaHoi MoeT ObITh 3axa4ya PaMces naxe B TOM ciydae, korga
B IIOCTaHOBKe 3anaun (urypupyer rpag c 4MCIOM BepillH, He
npesblatouM 4. Ho, kak mobun rosapuBath Ay J[XKOJICOH,
«BBI €Ill¢ HE CIILIIAJIM CaMOTrO TJIaBHOro»: I'p3xsM oOHapyX i
eme GoJsiee roJIOBOKPYXXUTEbHBIA MPHMEP.
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PaccMoTpuM Kyb, B KOTOPOM OTPE3KH MPSAMBIX COCTUHSIOT
Jrobble Be BepiuHbl. Takoii Ky nmpeacTasiseT co0OM MOJIHBIM
rpa¢ ¢ BOCEMBIO BEpILHHAMM, HAJIECJICHHBIH K TOMY X€ €BKJIH-
IoBOH reoMeTpuyeckoil crpyktypoii. [IpemcrtaBuMm cebe, 4ToO
pebpa 3TOro NMPOCTPAHCTBEHHOTO mMojHOro rpaga Kz mpowus-
BOJIBHO pacKpalleHbl B KpacHbIi M CHHMH IBeT. MOXHO Jin
PacKpacHTh €ro TakK, YTOObl NIpPH 3TOM HE BO3HHK MOHOXPO-
matudeckuilt Kg, sedcawuti 6 00Hoi naockocmu? OTBET HA 3TOT
BOIIPOC YTBEPAMTENbHbIA, M OCYHIECTBHTh TAKyH) PACKPACKY
HETPYIHO.

O606umM 3amady Ha ciiydaif n-MepHbIX Ky6oB. I'Hnepky6
uMeer 2" BepmimH. Ha 4eTblpexMepHOM THIEpKYOE MOXHO
pacKpacHTE B MABa IiBeTa pebpa nonHoro rpaga ¢ 2% =16
BepIIMHAMH TaK, 4TOOBI NMPH 3TOM HE BO3HMK MOHOXpOMa-
THYECKMH TIOJHBIM NJIOCKHH I'pad C YeThIpbMs BepluMHAMH. To
ke MOXHO clIeJlaTh U B CiIyyae runepky6a ¢ 2° = 32 BeplunHaMu.
OTO HaBOAMT Ha MBICIL O CJEAYIOIIeH €BKJIMAOBON 3amave
Pamces: kxakoBa HaMMeEHbIUAs pa3MepHOCTh THNepKyba, mpu
KOTOpOH IBYXI[BETHasi pacKkpacka Bcex pebep, COCIOMHSIOLINX
TIOTIAPHO BEPIUMHBI THUIEPKYOa, HEMPEMEHHO NMPUBOIUT K NOSB-
JICHHIO IUIOCKOTo MoHoxpomaTtuueckoro K,? Teopema Pamces
JaeT OTBET Ha 3TOT BONPOC TOJLKO B TOM ClIyYae, €CIH
HETIpEeMEHHO Bo3HHKaroumii rpap K, He 0o0s3aTeNLHO MOJDKEH
OHITH IUIOCKHM.

CymecTBoBaHHe OTBETa B Cilydae, KOrja HENPEMEHHO BO3-
HUKalomMi# MoOHoxpoMaTuueckuii rpad K, momkeH OBITh
IIockuM, OBUTO BHEpBHIE [0Ka3aHo I'paxamom H Bprocom
JI. POTIUMIBLAOM C MOMOINBIO [aJieKO HayHiero obobmeHus
Teopemnl Pamcesi, xoTopoe oHu nosydmnm B 1970 r. OamHako
onpeaesicHHE TOYHOIO YHMCJA BEPIIMH COOTBETCTBYIOLIETO Ipa-
(a—neuto npyroe. B HeonyGimMKOBaHHOM HOKa3aTenbCTBE I pa-
X3Ma YCTaHABJIMBAETCs BEpPXHSAS I'paHb YHMCJIa BEPIIHH, OJHAKO
3Ta TpaHe CTOJIb BEJMKA, YTO SBJIAECTCA CBOErO poAa PEKOp-
JIOM — CaMbIM OOJIBIIIMM YHCJIOM, KOTAa-Tu60 HUTypHpOBaBIIAM
B CEPbE3HOM MAaTEMAaTHYECKOM JIOKa3aTeJIbCTBE.

YToOBI BbI MOTJIM COCTABMTbL XOTs OBl CMYTHOE IpeICTaB-
JleHue O BeJMYMHEe 4yucia ['paxaMa, IomeiTaeMcs CHavajla
o6BsicHuTh 0603HaueHus KHyta co crpenkamu. 3anmce 3 1T 3
o3Ha4aeT yucao 3 x 3 x 3 =33 =27, 3amuck 3 T 1 3 o3mavaer
3173 1 3).Takkak 3 T 3 =27, mpl MoxeM 3anucats 3 T T 3
pBuge 3 T 27, T.e. 327. To xe 4HCJIO MOXHO 3allUCAThL H B BHJIE
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«majarolreil» OallIHu NoKazaTenei:
3
33

BaliHs HAacYMTBIBAaCT B BHICOTY BCErO JIMIIbL TPH «3Taxa», HO
B OOBIYHOM JECATHYHOM 3alMCH OHA paBHA YHCIy 7625597484987.
IIo cpaBHenuro ¢ yucioM 27 310 OOJIBIIOH CKayoK, HO THO-
JIy4eHHOE YHMCJO BCe XK€ HACTOJBKO Majio, YTO MBI MOXKEM
Hamne4yaTaTh ero.

Ecnu xe B Bume OalllH| M3 TPOEK 3alHCATh OTPOMHOE YHCIIO
31113=31713113=31123%, To OHO AOCTHUTHET
B BbICOTY 7625597484987 osraxeit. B 3roM cnydae OaruHs
OKa3bIBAETCS CJIHIIKOM BBICOKOH, a COOTBETCTBYIOILEE € YHC-
JIO—CJIMIIKOM OOonplIMM [UIS TOTO, YTOOBI MX MOXHO OBLLIO
HareyaTaTh, H¢ npuberas K CHelvajbHBIM O0O3HAYCHUSIM.

PaccMorprm sanee wicnio3 T 11 13=3111C31113).
B ckoOKax CTOMT TMTAaHTCKOE YHCJIO, TMOJYYEeHHOE B pe3ylhTare
HallUX TIpeABIOYIUAX BBIYUCICHWH. BrIpa3uTh CKOJIBLKO-HH-
OyAb mpOCTO 4YHCIO JTaxked OallHu M3 TPOEK, 3aMUCAHHOMR
B Bume 3117113, He nmOpeacraBiasieTcss BO3MOXKHBIM.
BricoTa HOBOH OallHH KOCMHMYECKM BeJHKAa [0 CPaBHEHHUIO
C BBICOTOH TmpenbiAyllei OalllHM, COOTBETCTBYIOLICH 3amnm-
ctk 317113 Ecmm pasmoxutrs wacio 3 11113 B me-
NMOYKY OIllepanuii C ABYMS CTPEJKaMH, TO OHO MpPHUMET BHJA
3116311317 ..-.171T31T1T3)..)), rae ydcno nos-
Topsromuxcs maros pasHo 3 T T 1 3. Kak rosoput Kuyr,
MHOTOTOYHS «TasAT B cebe yimMy meranei». Uucno 3 1 11 1 3
HeBooOpaszuMo Oospine yucna 3 T 1 T 3, HO Bce ke Malio,
TIOCKOJIbKY O MepE NMPOJBHXKEHUS «B IJIyOb» KOHEYHBIX YHCEJ]
OHO OKa3bIBAETCI MHOTO MeHbINEC OOJILIIMHCTBA KOHEYHBIX
YHCeJI.

Tenepp MBI yXe B COCTOSIHUM YKa3aTb uucio ['paxama. OHo
npeacrasjicHo Ha puc. 111. Hasepxy crour uncno 3 1 1 1 1 3.
OHO yKa3bIBaeT KOJMYECTBO CTPEJIOK B YHUCIIE, CTOSIIEM «3TaXOM
HHUXe». B cBorO ouepens 4HMCIIO, CTosflIee Ha BTOPOM MeCTE
CBepXy, yKa3blBaeT KOJIMYECTBO CTPEJIOK B YHCIE, PACHOJIOKEH-
HOM HETOCPENCTBEHHO MNMOJ HHUM. OTO YHCJIO YKA3bIBaeT KO-
JIMYECTBO CTPEJIOK B YHCJE, HAXOMMIIEMCH «3TaXOM HHXKE»,
u T. A. Tak mpomokaercs Bo Bcex 2° = 64 ciosix, WM 3TaXax.
['paxaM mokasaji, YTO YHCIO, CTOSAIIEC B CAMOM HH3Y, CJIyKHT
BEpXHEH I'DaHBIO YKCJIA BEPIIMH IS 3a4a4d O rHOepkyode.
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C TAT T 3
3 A I | 3 64 cnost
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Puc. 111

Haiinennas ['p3xoMOM BepxHss IrpaHb pelleHHs €BKJIMIOBOH 3axavd
Pamces.

A Teneps 51 cooflily BaM HEYTO MOMCTHHE YIAMBHTEJILHOE: 11O
MHEHHMIO CHCHHAJIUCTOB [0 TEOpHH Pamces, UCTHHHOE YHCJIO
Pamces g 3Toi 3amaud, mo-BHOMMOMY, paBHO 6. Kak Heon-
HOKPAaTHO TOBapHUBaJI B CBOMX MHOTOYHCJICHHbIX JieKiHsax Cra-
HUcIaB M. ViaM, «c GECKOHEYHOCTBIO MbI pa3oOpasuch. Pa-
300paThCad ¢ KOHEYHLIM OyneT He TaK-TO IIPOCTON.

OTBeTbl U pelleHusA

Ha puc. 112 (oOpaTtute BHUMaHHE HA IIBETOBYIO CHMMETPHIO)
NOKa3aHO, KaK pacKpaCHTh B JBa IIBeTa MOJHBIA rpad ¢ ceMbO
BEpIIMHAMH TaK, 4TOObI rpad ObLT CHHE-TIYCTHIM (Cepble JIMHUM)
H colepXkall YeTrIpe (MUHUMAJILHOE YHCIIO) KPACHBIX TPEYrOJILHHKA
(uepuble JsmHEM). Ecim 3Tta 3amava yBiekjia Bac, TO MOXETE
onpo6oBaTh CBOU CHJIBI M OMBITATLCA PACKPacUTh B 1Ba [IBeTa
NOJIHLIHM rpad ¢ BoceMbio BepimHaMu (Kg) Tak, 4ToObl OH ObLI
CHHE-TIYCTHIM M HMEJI BOCEMb (MHHHMAJILHOE YHCJIO) KPaCHBIX
TPEYTOJIbHHKOB.

Tappu JlopaeH B cBoeil crathe «CHHE-TIyCThIE XpPOMAaTH-
vyeckde rpadpp» [17, 2] nokazam, 4TO Takoro poaa 3ajJad4u
B NCHCTBHTEJILHOCTH HE NPEACTABJIAIOT HHTepeca. Ecim 4mcio
BEpLLMH /7 YE€THO, TO, KaK moka3an padee ['ynmen, rpad moxer
ObITh ClEJIaH 3KCTPEMAJIbHBIM CHHE-NIYCTBIM HEOOLIYaHHO Tpoc-
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Puc. 112

Pewenne 3agauu Pamces o rpade.

TO: IJIs 3TOr0 JOCTATOYHO PACKPACHUTh B KPACHBIH IBET ABA €ro
HOJIHBIX oArpada c n/2 sepmnHamu. Ecin sxe n HedeTHo, To K-
(0 4eM s yXe YINOMHHAJ) SIBJISIETCS. €OUHCTBEHHBIM IIOJHbLIM
rpa¢oM, KOTOpbIH MOXeT OBbITh clejlaH 3KCTPEMalIbHbIM CHHE-
MyCTBIM C TOMONILIO pacKkpackd ero pebep B nOBa IBeTa.
IIpeacraBumMm cebe Temepn, 4TO » HEYETHO, HO He paBHO 7. Kak
HOCTPOMTH CHHE-TYCTOM Tpad, KOTOPLI HE 3KCTPEMaJsieH, HO
COAECPXKUT HAMMEHBITICE YUCIIO KPACHBIX TpeyroisHukoB? JlopaeH
MoKa3aJ, YTO 3Ta 3aJada JIErko pellaeTcs MmyTeM pa3OneHus
rpada Ha ABa NMOJHBIX KpacHBIX moarpada, oOuH U3 KOTOPBIX
umeeT (n + 1)/2 BepmuH, a apyroi (n — 1)/2 BepuH. Moryt
HOTpebOBaTLCS HEKOTODBIE NOTOJNHUTENbHbIE KPAacHbIE JIMHUH,
HO uX nobaBjeHHEe TPUBHAJIBLHO.

JononHeHue

OTa rnaBa BHepBble Oblla omyONMKOBaHA B JKypHase
«Scientific American» B 1977 r. Ilporpecc B Teopum Pamces
MIPOUCXOIUJT HACTOJILKO OBICTPO, YTO noapobHas Oudnuorpadus
cTaTel Ha 3Ty TeMy HacCYHThIBajia Obl GoJiee THICIYM Ha3BaHMMA
U BCsSKas MOMNBITKA MEPEUUCIMTH XOTs Obl Hambojiee BakKHbIE
pe3ynbTaTel OblLTa Obl 3aBemomMo obpedeHa Ha Heymauv. K
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CYACThIO, HBIHE TOSBHJINCH [BE MPEBOCXOHBbIE KHUTH MO OOLIEH
TEOpHH, Y4ACTBIO KOTOpOi#l siBiiseTcsi Teopust rpados Pamces.
A wmero B Buay «Pymumentol Teopum Pamces» Ponanbna
I'paxama [17, 8] u «Teopuro Pamces» Ponanpna I'paxama,
Bproca Pormmnsaa u dxo3ma Cnencepa [17, 9].

CospeMenHass Teopuss Pamces BkJroyaeT B ceOsi MOMHUMO
MHOTOrO JIpYroro 3aj1a4u o pa3buenun pebep mroboro rpada Ha
KJIACCHI WJIM 3aJa4Y¥ O pa30MEeHUN TOYeK B JIFOOOM MPOCTPAHCTBE.
EsxyingoBa teopust PaMces, 0OCHOBBI KOTOPOH OBLIH 3a7105KEHBI
B 70-e roawml I'paxamoM, DpnéumieM W APYTMMH, 3aHMMACTCS
HM3yYEHHEM 31144 O packpacke B k IBETOB BCeX TOYEK AAHHOTO
€BKJIUZOBA TPOCTPAHCTBA W BBISCHEHHUS TOTO, KaKHe «y30pbI»
NpH 3TOM BO3HHMKArOT. Hampumep, HE3aBHCHMO OT TOTO, Kak
MMEHHO pacKpallleHbl B [Ba IIBETa TOYKH IIJIOCKOCTH, HEIpe-
MEHHO BO3HHKHYT BEPILUUHbI MOHOXPOMATHYECKOTO TPEYrOib-
HHUKa Jiro6oro 3apaHee 3aJaHHOTO pa3Mepa U Jr00o# ¢popMsbl 3a
HCKJIFOUEHNEM pPaBHOCTOPOHHero TpeyroybHuka. (IlmockocTh
MOXET OBbITb pacKpallleHa II0JIOCAMH [ABYX 4ePETyFOINXCS
[[BETOB TaKOH LIMPHHBI, YTO MPH 3TOM HE BO3HHUKHET HH OTHOTO
PaBHOCTOPOHHETO TPEYrOJbHHUKA JIFOOOro pa3mMepa, HalpUMeEp
CO CTOpPOHO# 1, ¢ TpeMs BepHIMHAMHU OJHOTO IIBETA.)

IIpencraBum cebe, 4TO BCe TOYKH €BKJIMAOBA TPEXMEPHOTO
MPOCTPAHCTBA pacKpallieHbl B [Ba IBeTa. BO3HMKHET 1M INpH
TOM HENPEMEHHO PaBHOCTOPOHHHI TPEYrOJILHUK JIF0O0ro pas-
Mepa? OTBET Ha 3TOT BONPOC YTBEpPAUTEJIbHBIA. PaccMoTpum
YeThIpe BEPIUMHBI JIOOOTO TMpaBHILHOTO TeTpal3apa. Hesasu-
CHMO OT TOro, Kak HMMEHHO pacKpalleHbl B [Ba LBETA 3TH
BEpLLUUHBI, TI0 KpailHEW Mepe TPU U3 HUX NOJDKHBI ObITH OJIHOTO
1BETa, U, pasyMeeTcs, 3TH TPU BEPIUMHBI CIYXaT BepLIXHAMHM
MOHOXPOMAaTHYECKOTO PABHOCTOPOHHETO TpeyroibHUKaA. [{pyrue
TEOpEMbI TAKOTO THIIA, JOKA3bIBAa€MblE HECPABHEHHO TPYIHEE,
npuBeleHbl B pabore Dpaéiua, I'paxama u apyrux [17, 5].

B nocnennee pecarmnerne ®paHk Xapapum U €ro KOJUIETH
npoBey aHaiu3 urp Pamceq. OnyOiaukoBaHa ML HEOOIbIIAS
4acTh MOJIy4€HHBIX MMM DPe3yJbTaTOB, HO Xapapu MOJArOTaB-
JINBAET K NeYaTH OOJIBIIYIO KHUTY, B KOTOPOH OH HaMepeBaeTCs
U3JIOKUTHh WIPbl Ha n30exaHWMe W Ha [OCTHDKEHHE THIA HIP
Pamces.

B tabmune Credana beppa (puc. 109) mpencraBieHsl Bce
rpadsl ¢ yuciaoM pebep He Ooiee wectu. HeTpynHo BUAETH, YTO
B MHTEpBaJle Yuced oT 2 o 18 B kayecTBe OOOOIIEHHBIX YHCEN
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Pamcess oTcyrcTByroT ToJibko uucia 4 u 16. CyiiecTByloT TpH
rpada c ceMblo peGpaMHu, KaxAblii U3 KOTOPBIX NMeeT 00001IeH-
HOoe uHCio Pamces, paBHoe 16, HO HeT HM oxHoro rpada,
KOTOpBIH HMen Onl 06oOmenHoe uucio Pamces, paBHOe 4.
Besikoe JIM MOJIOXKHUTENLHOE YHCIO, KpoMe 4 (M, pasymeercs,
€IOVHUIBI, YTO HEe MMeJIo Obl cMbICia), ABJIsEeTCS OO0OOIIEHHBIM
yuciaoM Pamces? B 1970 r. Xapapu mokasaii, YTo OTBET Ha 3TOT
BOIIPOC YTBEpIOHMTEJIbHBIH. B HecymecTBoBaHWH OOOOLIEHHOTO
yucia Pamcesi, paBHOTO 4, HETpYAHO YOEOUTHLCH, paccMaTpHUBas
Tabmuny beppa. Terpasmp (mosnHbli rpad ¢ 4eThIpbMs Bep-
IIMHAMH) HE MOXET OBbITh HAMMEHBIIMM IpadoM, MOpOoKAAro-
UM noArpad, MOCKOJbKY JroOod moarpad Terpasfpa HMeeT
ypciio Pamces, koTopoe 60 Goiblie, MO0 MEHbIIE YETHIPEX.

KakoB HamMeHbIIW#H TONHBIN rpad, KOTOPHIA MPH OKpacke
ero pebep B nBa LBETa HENPEMEHHO MOPOXAAE€T MOHOXPOMa-
THYECKHI TOJIHbIN rpad ¢ nsAThio BeplumHaMu? MHavye rosops,
yeMy paBHO oOoOwieHHoe uyuciio Pamces R(5, 5)? B 1975r.
Xapapu npeniioxui npemuto B 100 1ojuiapoB ToMy, KTO IEPBBIM
HaH[IeT pelleHHe 3TOH 3aJa4M, HO NMPEMHUs IO CHX MOpP OCTaeTcs
HEBOCTpeOOBaHHOM.

«Teopus PaMmcess HaxoOUTCA €ilie HA CTaMH CBOETO MJIaJIeH-
YecTBa»,— MUILleT XapapH B clenuaibHoM HoMepe «JKypHana no
TeopuH rpa¢os» (The Journal of Graph Theory), nocssiteHHOM
namsatu Pamces [17, 9], u nobGasinser: «@Ppank Pamceii He Mor
MpeABHAETb, CKOJb INIyOOKYI0O TEODHIO BBI3OBET K XH3HH €ro
paboTa». B npyroii cratee (. I'. Memiopa), HOMELICHHOI B TOM
ke BBINYCKE, €CTh Takas BecbMa 3aMmevaTesnbHas ¢pasa: «Hemnpe-
xonswas ciaaBa Pamcess B MaTeMaTHKe ... 3XKICTCS Ha TEOpeME,
KOoTOpas He ObLIa eMy HYXXHa U KOTOPYIO OH JOKa3aj, NbITasCh
chesiaTh HEYTO TaKoe, YTO, KaK MbI TeNepb 3HAEM, HE MOXET
OBITH cAeTaHO.
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Ot kontoyek no beppokana

«3ileM Mbl TIPUHSJIMCh  PacCyXaaTh o
TOM, €CTb .11t Ha CBETE KpacoTa, He 3aBH-
cMMad OT hosb3bl. ['eHepan yTBepxnuan,
4TO O0ecnoJjie3HON KpacoThl HE CyILECT-
ByeT. [l-p JI)KOHCOH yTBEpXJal, YTO Cy-
LIECTBYET, M B JOKa3aTEJbCTBO COCNAJIC
Ha KOQEHHYIO YalllKy, KOTOPYK [epXai
B pyKe: POCIMCh HAa 4alllke HE UMeEET
peaslbHOM TOJB3bl, TaK Kak u 0e3 Hee
qajika BMelana Obl POBHO CTOJBKO JKe
kode, HO BCe XK€ POCIHCH KPAaCHBa».

xeiimc  Bocyamn.  «XKusne Co-
M348 [[osconcona»

B 3710if I1aBe 51 X0Uy NO3HAKOMHThL YHTATEJISI C BRIAAOIIMMCS
COBPEMEHHBIM HCIAHCKUM CKYJILNTOPOM Muresnem beppokanem.
B EBponie beppokans maBHO yxe cTaji JereHaoH, Y4ciIO NOKJIOH-
HHKOB €ro TaJIaHTa HeYKJIOHHO pacteT, HO B CIIIA oH u3BecTeH
Ha yauBJieHHe Mayo. [Ipexnae dyeM Mbl nepeineM K HU3IOXKEHHIO
OIHOIO 3aMeyYaTeJILHOro JocTwxeHus beppokans um obnsicHUM,
NoYEeMY €ro CKYJBIITypa 73aciy’XHBacT BHHUMaHHUSA IHOOHUTENeH
3aHMMATCILHOH MaTeMaTUKH, HAM HEoOXOOUMO pacCMOTPETh
onHy W3 HamboJiee IOPEBHHUX pPasHOBHAHOCTEH MEXaHHYECKHUX
TOJIOBOJIOMOK.

KoMy 3 uMTaTesleli He Clydajioch HepXkaThb B pyKax ro-
JIOBOJIOMKH, CHEJIaHHBIE K3 KYCOYKOB JepeBa NPHYYAJIHBOH
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($hopMBI, KOTOpBIE CHEIUIEHBI MeXIy coOOl Tak, YTO pPa3biTbh MX
coBceM He mnpocTo? Takue roJIOBOJIOMKH OOBIYHO HA3BLIBAIOT
kuTaickuMu. Ilociie Toro kak OHH pa3bATHI HAa YacTH, UX cOopka
MOXET OKa3aThkCs emle Oosiee TpymHbiM aejioM. OOBIYHO B
KaXIo# TOJIOBOJIOMKE CYLIECTBYET N€Tallb, Ha3bIBaeMas KIIIO-
YOM, KOTOpDYHO HEOOXOIMMO BBIHYTH MEPBOH [JI1 TOTO, YTOOBI
pa3o0paTh BCIO OCTaJIbHYIO TI'OJIOBOJIOMKY. Bo MHOrux roso-
BOJIOMKax OIMHCHIBAEMOI'0 THIA NIETATH HeOoOXomouMo coOHpaTh
B ONpelNeleHHOR mnocienoBaTedbHOCTH. Kirou BCTaBiseTcs
TOCJIEIHNM M 3alHUpaeT OCTAJIbHBIE NIE€TaJM, HE /1aBas UM CIIBH-
HyThcsl ¢ Mectra. [lo BceMy MuMpy Ha NPOTSDKCHHH CTOJICTEH
M3TOTABJIMBAINCE U MOCTYNAIM B IPOJaXy COTHH T'OJIOBOJIOMOK
TAaKOro THIA pa3H4YHON CTPYKTYphl. M300peTaTesin GOIbIIMHCT-
Ba TOJIOBOJIOMOK HEHM3BECTHBI (HECMOTDsI Ha COTHH NAaTEHTOB,
BBIJJAHHBLIX Ha BapHalM TIOJOBOJIOMOK, TaK U He MOCTYNHBIIHX
Ha PBIHOK).

XOoTs1 0 paHHE! MCTOPUH TAKHX T'OJIOBOJIOMOK IIOYTH HUYETO
HE HM3BECTHO, HO BCE XK€ MOXHO IIOYTH C YBEPEHHOCTBIO
YTBEPKIaTh, YTO HA3BAHHE «KUTAHCKHE FOJIOBOJIOMKH» HEBEPHO.
M3rorosieHneM NOogOOHBIX FOJOBOJIOMOK B cTpaHax BoctoyHoit
A3HuH 3aHMMAJIUCH N0 KpaiiHed Mepe C HaYajla BOCEMHALATOrO
BEKa, HO B EBPOINCHCKHX CTpaHaX 3TH TOJIOBOJIOMKH OBLIH
U3BECTHHI HUUYTh He No3xke. KpoMe Toro, MHOrHe MexaHNYECKUe
rOJIOBOJIOMKH — HECOMHEHHO 3aIIaJTHOTO TPOUCXOXKICHHUS — TAK)Ke
CTaJI1 Ha3bIBaTbCA KHTAMCKUMH rojoBojioMkamu. [xozedp Hu-
I3M THILET B TPETHEM TOME CBOEro (pyHAaMEHTANBHOTO Tpyda
«Hayka u nuBwiusamus B Kurtae» [18, 1*]: «Bo3MoxHo,
eBponeibl ObUTM CKJIOHHBI NMPHUITMCHIBATH 3TUM 3araikaM HMs
3arajJIoyHoN Il HUX LUBHIM3ALMANY.

Kuraiickue roJIOBOJJOMKH MOTYT COCTOSITb W H3 Tpex
JleTajiel, HO NpOCTEHilled HETPUBHAJBHOM MOIEIbIO SBJISIETCS
IIHPOKO pacnpoOCTpaHEHHasi TOJIOBOJIOMKa M3 6 [eTajeH,
KOTOpYIO BBl BHOMTe Ha puc. 113. B HmkHeM psny neranu
pa300paHHO# TOJOBOJIOMKH H300pakeHbl B TOM BHIE, B KAKOM
OoHM TpuBeneHbl B u3manHo# B 1893 r. «mpodeccopom Xod-
pmanOM» (nceBnoHMM AHXxeso JIbloHca) KHHT'€ O MEXaHHYECKHX
rojioBosioMkax «I'0JIoBOJIOMKH cTapble M HOBbIe» [18, 2%
I'nagkuii, 6e3 BBLICTYNIOB W BIAOWH, CTEPXKEHb CJIeBa SIBJISEICH
KJIIOYOM TroJioBoJIoMKH. Ellle paHblie TOSBUJIACh Apyrasi ro-
noBoJioMKa H3 6 peraneif B «CoOcTBeHHOU KHHMre (POKYCHHKA»
[18, 3*], aHOHHMHOM COYMHEHHH, BIIEPBbIC ONyOIMKOBAHHOM
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Puc 113

[0/I0BOJIOMKA-KOJIIOYKA U3 7 AcTaJich.

B CHIA B 1857 r. DHToHH C. ®umungk B cBoeil kHure «100
roJIOBOJIOMOK: KaK CaMOMY H3TrOTOBHUTH H pa3rajaTb ux» [18,
4*] Ha3bIBAET TAKYIO TOJOBOJIOMKY «KOJIFOYKOM YEPTOIOJIOXa U3
6 netanei», MO-BUAMMOMY, IOTOMY, YTO BHEIIHE OHa HAamoO-
MUHAeT ceMs 4epromojoxa. M Temepr 3a Takoro poja
MeXaHUYECKUMHU TOJIOBOJIOMKAMH 3aKpPEelMJIOCh Ha3BaHUE «KO-
JIFOUKA».

BriryckaemMble IPOMBIIUIEHHOCTBIO KOJIOYKU U3 1IECTH [e-
Tajged peaxko OBIBAIOT OJWHAKOBBIMH. ITO OOCTOATEILCTBO
HaBesio Puunska Ha MBICTb 00 yAUBUTEIBHO TPYJIHOH 3anaue
no reoMmerpuieckoid xomOusatopuke. IlpencraBum cebe, uTO
CpelHSA 4acThb 1.1aJKOTO CTEPXXHS — KJIF04Ya T'OJIOBOJIOMKH — pa3-
neneHa Ha 12 enWHUYHBIX KyOoB, Kak moka3zaHO Ha puc. 114,
Pebpa kaxmoro kyb6a paBHBI HO [JIMHE IIOJIOBHHE TOJIIIMHBI
kmrova. I[Tox xybamu ¢ HoMepamu 2, 3, 6 1 7 pacroJioXeHbI ellle
4eThIpe KyOa, HO TOJIBKO ABa U3 HUX (11 ¥ 12) BUAHBI HA PUCYHKE.
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Puc. 114

3aroroBka mig AeTajieil TOJI0OBOJIOMKH-KOJIFOUKH.

Kaxnas W3 1mecT Aerajneidl KOJIOYKH MOXET ObITh MOJIHOCTHIO
ONNCaHa, eClIM yKa3aTh, Kakue U3 12 equHUYHBIX KyOOB ynaJieHbl.

ITOCKOJIbKY KaXablii M3 eOUHHYHBIX KyOOoB MOXeT JHbo
OCTaBaTbCs Ha MecTe, JHUOO OBbITh YHAJCHHBIM, TO BCEro
cymectByeT 2'2, mnm 4096, BapuanToB meTajeil. Pasymeercs,
cljieyeT UCKJIIOYHTh TaKHe CJIy4aH, KOI[a B pe3yJIbTaTe U3bATHSA
KyOOB [eTajb pacnajaercs Ha [Be OTHeJbHble 4YacTH. Yro
KacaeTcsl OCTAJIbHBIX [eTajiedl, TO Kaxaas U3 HUX IOJy4aeTcs
BOCbBMHKPATHO 3a CYET IOBOPOTOB BOKPYI MPOJOJILHOH OCH
H nepeBopayuBanuMii Ha 180° BOKpYT momnepevHbIX ocell («coB-
MEILCHUI KOHIIOB C KOHUAMmK»). ClieqoBaTesibHO, ceMb IyOJIH-
KaTOB Kaxaod [eTrajqu BO H30exaHHE NOBTOPEHHH MOXHO
HCKJIFOYUTh M3 paccMOTpeHHs. (MBI He MCKJIFOYaeM 3epKajibHbIe
OTpaXK€HHUsi aCHMMETPHYHBIX neTalieii.) HakoHen, CyiuecTByrOT
Takde KOHQHUIypauMM AeTajied, KOTOpble IO MEXaHHYECKUM
NPAYAHAM HE COYETAIOTCA C IPYrHMH OETAJSIMU—HE BXOOAT
B 3amnerUieHde. Takue meTajid Takke HEOOXOOUMO MCKJIFOYUTH M3
paccMoTpeHusi. BoO3HHKaeT BONpOC: CKOJIBKO IJONMYCTHMBIX
KOHHrypamuii ocraercs Mocjie MCKJIIOYEHHsS BCEX NEPEYUCIICH-
HBIX BBIIE «3aMpeTHHIX» ciyyaeB? lHaye roBops, CKOJIBKO
KoH(urypauuit u3 obuiero ux uyucia (pasHoro 4096) MoryT ObITh
HCNOJIb30BaHbl NPH KOHCTPYMPOBAaHHH T'0JIOBOJIOMOK-KOJIFOYEK
U3 6 peraseil? DUIMNAK CYATAET, YTO YHCIO [OIMYCTHMBIX
KoH(urypauuit pasao 432.

B nocnegHue Tpu roma, BOOPYXHBIUHCh KOMITbIOTEPHBIMH
nporpaMMaMH, aTaky Ha 3ajady O MOJCYETe YHC/ia OETalieH,
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TOIHBIX ISt KOHCTPYMPOBAHHS T'OJIOBOJIOMOK-KOJIOYEK, TTOBEIIH
Tpu Martematuka: YmibsMm [. Katinep u3 BapOyprckoro kou-
nemxa B BaBepiu (iutat AltoBa), Po6epT Makkelt u3 Jlongona
1 Y. Aptyp Kpocc n3 Ueumpa (Aurnus). ITo muennio Katiepa
u Kpocca, uncmo geraneit aist roioBojioMok paBHo 369. U3 Hux
112 peraneit Moryt ObITh HCIONB30OBaHbI B JBYX BapHaHTaXx,
a 2 getaju—B Tpex BapmaHTtax. Takum o6pa3om, obluee yucio
eTajieif, U3 KOTOPBIX MOTYT ObITb COOpaHbl TOJIOBOJIOMKH-
KOMIOYKH, pgocturaer 485, M3 mux 25 HMEIOT BHICTYIH H
BIAJUHBL. DTH ACTAIH MOXHO BHIINUIMTH M3 POBHOro Opycka
JepeBa OOBIKHOBEHHOM MUIIOR-HOXOBKOH. ["0JIOBOJIOMKH M3 HHX
MOJIYYAFOTCSl «CIUIOIIHBIMMY», 03 BHYTPEHHUX MOJIOCTEH, WiIn
mycToT. Eciim oTO6pocuTh Takue BapHaHTHl 3alleryICHHUs! IeTallel,
KOTOpbIe HEBO3MOXHO HH cobparh, HH pa3obpaTh (He BBIXOIS
MpA 3TOM B YETHIPEXMEPHOE NPOCTPAHCTBO), a TaKxke TrOJIO-
BOJIOMKH C BHYTPEHHUMH IYCTOTAMH, TIOCKOJIbKY OHM HEMIPOYHBI
M JIETKO pacnajaroTcsi, TO CKOJIbKO Pa3JIMYHBIX T'OJIOBOJIOMOK-
KOJIFOYEK MOXHO COCTaBUTb M3 6 jerarneil, BbLIODAaHHBIX H3
obmero wucna 485 peraneit gomycTuMbix koHdurypamumid? ITo
moacieraM Katnepa u gpyrux uccienoBaresiei, Mpon3BeIeHHBIM
C MOMONIBIO KOMIIBIOTEPOB, HYHCJO TOJIOBOJIOMOK [IOCTHUraeT
119979.

MHe u3BeCTHHl JMIIb ABAa aJgpeca, MO KOTOPHIM MOX-
HO Ppa3xoObITh TOJIOBOJIOMKM-KOIOYKH 6o0Jiee CIOXHOIO TH-
ma. Amnrmmiickas ¢upma «Pentangle» BbichIIaeT BceM ke-
JIAFOIIIMM KaTaJIOT BBIYCKaeMO# €10 CepuM MEXaHHMYeCKHX Io-
JIOBOJIOMOK, B YHCJIO KOTOPBIX BXOJAMT H HECKOJIBKO W3SIIHBIX
JIEPEBSIHHBIX TOJIOBOJIOMOK-KOMIOYEK. ["ooBosioMKa, KoTOpas
HaspiBaeTcs «JenywikmHa 3abaBa», cocTouTr u3 96 geraneii.
B CIIA Bcsikwmii, kto BoiuieT Ctroapty T. Kodduny kousept
Cc OOpaTHBIM aJpecoM M MapKoi, MOXET MOJYy4YHTh Opomnopy
C ONMCAaHUEM H3TOTOBJIIEMBIX UM OPUIMHAIBHBIX ¥ HEOOBIMHBIX
roynoBosioMok-komouek. Crost romosoiomku Kodduna no-
BOJIPHOTO [OpOro, TaK KaK BBIPE3acT OH HX M3 TBEPAbIX
mopox nepeBa. B teuenme Heckoypkux Jer Koddun Bhimyckan
BBIXOJMBIIYIO [0 MEpPe HAKOIUICHUSI MaTEPHAJIOB rasery «Jlrobu-
TeJIb TOJIOBOJIOMOK», B KOTOPO! MOMEILaJl pa3jIMYHbIe CBEACHUS
M0 UCTOPUHU, KOHCTPYMPOBAHHIO U U3TOTOBJICHUIO MEXaHMYECKHX
TOJIOBOJIOMOK.

BpeMst OT BpeMEHH Ha PHIHOK MOCTYMAIOT KUTAWCKHE TOJIOBO-
JIOMKH, BBHITIOJIHCHHbIE B BHJE 3HAKOMBIX MpPEIMETOB (aBTOMO-
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O6uns, mucroiyera, kopabis, camoleTa, marojabl, OOYKH, sidIa)
U GUrypOK pa3/IMYHBIX )KUBOTHBIX. BOJIBIIMHCTBO NEpEBSIHHBIX
TOJIOBOJIOMOK COCTOSIT M3 CIEIJICHHBIX MeXOy co0oil IepeBsH-
HBbIX AeTajell 1 CBOUMH OYepTAaHUSAMH HE NMOXOXH HH Ha 4YTO, HO
co3epuaTh HX CHMMETpHuHYyI0 (GopMy Bcerza mpusatHo. MHoe
JIeJIO MYJISDKM M MOJIENH, TOJDKEHCTBYIOIIME M300paxaTh mpen-
MET WJIM JKHBOE CYILIECTBO: OHM, KaKk NpaBIJIO, HE OTJIMYAIOTCS
BBICOKMMH 3CTETUYECKUMH HOCTOMHCTBaMH. TyT s BIUIOTHYIO
MOAXOXY K pacckady o beppokane. Hackonpko MHE H3BECTHO,
Beppokanp mepBBIM CTajl COYETaThb B CBOEM TBOPYECTBE KH-
TalicKue TOJIOBOJIOMKH U3 3aLCILIAIOLIUXCS AETaJIed ¢ BBICOKHM
HCKYCCTBOM.

Beppokanp poauncs B 1933 r. B 3aXHTOYHOH HCmaHCKOH
ceMbe B ropoje Manare. OH U3yyas MaTeMaTHKYy U apXHTEKTYpY
B MagpuackoM yHuBepcuTeTe, a 3aTeM B Ilapuxke u Pume, mocie
yero mocenwics B mnpuropone Beponel Herpape. Tam Ha
POCKOILIHOM BHUJIJIE OH XXHMBET M MOHBIHE BMECTE CO CBOEH BTOPOU
*eHoi npuHieccoit KpucTuHO# (BHYYKOH MOCIEOHErOo KOpOIs
IMoptyranum). beppokanio NPUHAMIEKUT JMTEHHBIA OBOpD, Ha
KOTOpoM TpyasaTrcs Oonee 200 yenoBek. DTO IpEANPUSITHE
3aHUMAeTCs OTJIMBKOH HE TOJIbKO NIpou3BencHuit camoro bep-
poKaJis, HO ¥ paboT OOJBIINHCTBA APYTAX €BPOMEHCKUX CKYJIbII-
TOpOB. «5 rimaBapb CKyJIbOTYpHOH Madum»,—3aMETUII OTHAXKABI
o camMoM cebe beppokanb. [logo6Ho ITabno ITukacco u Canb-
Bagopy [anm, caMbIM 3aMeYaTeIbHBIM HCIAHCKAM JKHBOIKCIAM
BaJlATOTO CTOJIETHs, beppoKaib—BHPTYO3, YCHEHIHO coYe-
TAIOIMH HEBEPOATHYIO NPOAYKTHUBHOCTh C O€3yIEepXKHOU pek-
JlaMo#, OnmcTaTenbHas JIMYHOCTb, HE OTATOIIEHHAs H3JIMIIHEH
CKPOMHOCTBIO.

Bpsin 11 MOXHO B OOJDKHOHM MEpE OLEHHTh YHHKAJIbHYIO
KOMOHHAIMIO JOCTOMHCTB paboT Beppokans: kpacoThl ¢opm,
HACNaXIEHUS OT OCSI3aHUS MOBEPXHOCTH €ro CKYJBNTYP, FOMOD
U NPUTATATEIBHOCTh TPEXMEPHOH KOMOWHATOPHOI T'OJIOBOJIOM-
KH—JI0 TeX Nop, moka oHa He Oyner pa3oOpaHa Ha 4acTH
u cobpaHa CHOBA HECKOJBKO pa3 moapsa. Paccmorpum, Ha-
mpumMep, aBe paboTel Beppokans, mnM, Kak X elle Ha3bIBAIOT,
nBe «beppokaim», KOTOPBIe BHI BuaumTe Ha puc. 115. T'omosa,
Ha3piBaeMas «Iloprper Mmuiens», coctout u3 17 OTHENBHBIX
3JIEMEHTOB MPUYYTUBO# (OPMBI, KaX bl U3 KOTOPBIX 3a{yMaH
U BBHINOJHEH KaK CaMOCTOsTelbHass abCcTpakTHas CKyJbITYpa,
TIpUATHAS Ha omlynb. Teno («ToJCTyHIKa») — OQHO U3 HECKOJIbKHX
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Puc. 115

«IlopTper Muwens» (ronosa), npuctaenenublii k «Toncryiwke» (Teno).
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TYJIOBHUII, K KOTOPBIM MOXeT ObITh NMpUKpeIuieHa rojiosa. OHO
COCTOMT H3 12 3neMeHTOB.

Beppokans BBEel TEpMHH «MYJbTHIUIH» IS MHOTOYMC-
JIEHHBIX KOINHH, OTJIMBAaEMbIX UM C KaXHo#t cBoell paboOTHL
Tupax «I[lopTpera Mumens» THOMYEH: 6 MYJIBTHIUICH H3
muroro 3omora, 500 u3 cepebpa BbICOKOH mnpobbi u 9500
U3 HHKEIUpoBaHHO# OpoH3pl. Kaxpas Komus HMeeT CBOH
MOPSAKOBBIA HOMep, MoANMUCaHa ¥ Oe3ympeyHo OTJIHTa C
HHXCHepHOH TouyHOCThIO. Kaxpas Oeppokanib MOXeT ObITh
pasobpaHa Ha 4YacTH, KOTOpBIE JOMYCKAl0T COOPKY B JPYromM
nopaake. Urobsl paszobpats «Iloprper Mumens», Heobxo-
OUMO CHavajla BBIHYTh 3JIEMEHT, Haxonsuumiics B mee. Ku-
TaficCkue TOJIOBOJIOMKH-KOJIIOYKM OOBIMHO pacmagaloTcs Ha
YacTH, CTOMT JMIIb BBIHYTh U3 HHUX HECKOJIBKO 3JIEMEHTOB,
HO O6eppokajnb YNOPHO CONPOTHUBIAETCA «pacmaay» Ao Tex
mop, Moka He OyayT pa3bATHl ABE MNOCIEOHHE OeTaMM. Bo
MHOTHX CiydYasx cobpaHHas MoOJeNb MPEACTaBIsAET COOOM
CIUIOLIIHOE, T.€. 6e3 BHYTPEHHUX MOJIOCTEH, HJIM IYCTOT, TEJo,
H 0 TeX Top, MOKa He M3bATAa K- AETallb, YAAIUTh (1 + 1)-10
JeTanb HeBO3MOXHO. [eramu Oeppokajieil CUEIUIEHBI MEXIy
c000if HACTOJIBKO XHTPOYMHO, YTO MHOrAa HEBO3MOXHO U3BATh
JeTanb, He TOIIeBEeNUB cierka apyrue geramd. K kaxiaomy
MYJIBTHILTIO TPHJIATAETCS KHIDKKA C MHCTPYKIHMAMHU B TBEPIOM
neperuieTe ¢ wunoctpanusaMu beppokans. Kaxasrit atan coopku
u300pakeH Ha OTHENbHOM CTpaHHIE, AETajlb, MOJIeXalas
yAaJIeHWIo, MOKa3aHa B I[BeTe. B KOHIE B HM30OMETPUYECKOH
MPOEKIMH MOKa3aHbl KOHTYPHI BCeX neTalieit (kak Obl mpo3pav-
HBIX), TUIOTHO MNpPUTHAHHBIX OOHA K JApyroit m oOpa3syrommx
6eppokas. UToOBI OBJageTh TEXHUKON pa3bopku U COOpPKH
6eppoKai, MOXET NMOHAJZOOUTHCA HECKOJBKO MHEH, Jaxe eciu
3arJIAapIBaTh NMPU KaXAOM 3aTPYAHEHHHM B KHHDKKY C HMHCTPYK-
IUSAMH.

Yucno peraneit B 6eppokayisX BapbHpPYeTCs OT 3 JO MOYTH
100. DmeMeHTaMH MHOTHX CKYJIBIITYD CIyXaT U3SAIIHbIE KOJIbLA
U OpacneTsl, KOTOpble MOXHO HCIOJb30BaTh B Ka4yeCTBE YK-
pawenuii. Hanpumep, 3paykoM ria3a Muilenap CIyXWUT akBa-
MapuH, yKpamlalomuii Takoe Kkoibuo. Emne ogHa u3BecTHas
Geppokasb —u300paxenHsii Ha puc. 116 cnesa Topc («MwuHun-
Hasua»). OgHa u3 22 ero aerajei — KOJblIo, KOTOPOE BHl BUIHTE
BBepxXy Ha puc. 117. KaMeHp 3TOro Kojslia CKpBHIT 3a TEHH-
Tanusamu [dasupa. Bech THpax 3Toit paborsl Beppokais pac-
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Puc. 116

«Munu-JlaBun» (cinea) H «MuHH-KapuaTHaa» (CrpaBa).

npoxaH. OH cocTosul U3 6 MyJNbTHILIEH JUTOrO 30J70Ta, 500 U3
Mo30JI04YeHHOH OpoH3bl M 9500 M3 HUKENTUPOBaHHOW OPOH3BI.
B mo3onoueHHbx Geppokaisx 3TOH cepuM B KayecTBe KaMHS
HCIOJIb30BaH 3eJIeHblit HepUT, B HUKETUPOBAHHBIX Oeppoka-
nsax —cangup. beppokanbs Hepenko H3roTaBIMBaeT «MHKDPOKO-
miu» cBoux paboT B Buae OpenokoB. Hampumep, cymectByeT
«Muxpo-/IaBHI» ¢ SYEUCTHIM KOJIBLIOM, YKPAll€HHbIM rostyboi
JIAMUC-1a3ypblo. BHYTpeHHsAs CTpYyKTypa MHUKpPOBEPCHH BCerna
MOJIHOCTBIO OTJIMYAETCs OT BHYTPEHHEW CTPYKTYpbl MHHH-aHa-
JIora.

«MuHB-Mapus» Ha puc. 118 pa3bupaercs Ha 4YacTH JIMILb
IpU HaXAaTHH IIApUKa HAa OJHOW M3 HOr. DTa CKyJbNTypa
cocTouT u3 23 snmeMeHTOB. OOHUM U3 HHUX CIYXUT KOJBIO
C JIYHHBIM KaMHeM, oOpasyromuM onHy u3 rpyaeit Mapuu.
BHyTpH GUryphl CKPBITO CKYJIBOTYpHOE N300paXeHUE MYXCKOTO
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Puc. 117

Konbna u3 «Munu-/laBuna» (BBepxy) u « MHHH-kapHaTHAB» (BHHU3Y).

MOJIOBOrO opraHa (ero BB MOXeETe BHAETH Ha puc. 119 cnesra).
On pasbupaercs Ha 5 dYacTed, ABE W3 KOTOPBLIX —CTAJIbHBIE
mapukid. CooTBeTCTBYIOMUH 251eMeHT Openoka «Mukpo-Mapus»
HMEET Ha KOHIE KpPOXOTHBIH akBamapuH. KaMeHs npukperuiex
K KOJIbITy STYEHCTO# IOJIOCKOM.

Eure oiHy CKyJABOTYpPY, TaKXe W300paKaIoLIyIo MOJIyJieka-
uryro ¢urypy, beppoxans Ha3zBan «Munu-3opuanoi». OHa
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Puc. 118

«Munu-Mapus» Beppoka.isi

Puc. 119

BHyTpeHHnii aneMent «Munu-Mapuu» (cneBa) u naThL ec Jneraneit
(cnpaBa).
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Puc. 120
«I"onmuad» Murens Beppokans.

pa3bupaercs, eciM MOBepHYTb onHy Hu3 ee Tydenek. ['pymm
3opuanbl - ABa JYHHBIX KaMHs, ykpaimarommx koibio. Crpasa
Ha puc. 116 Bbl Buaute «MHUHHU-KapuaTUay». «BeHepuH xoam»
(Gburypb! ykpemieH Ha 30JI0TOM KOJiblle, KOTOPOE TMOKa3aHO Ha
puc. 117 BHu3y.




Ot konoyek no beppokansa

Bocembaecat aeranedt «[Connada».

«Fonuad» (puc. 120)— camas cnoxHas u3 pabot beppokans.
Bce ero 80 anemMeHTOB mnpeAcTaBieHnl Ha puc. 121. Yactuuno
pazo6pannblii «Puimense» Ha puc. 112 nokasbiBaer, uro 6Gep-
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Puc. 122

«Puienbe», YaCTHYHO Pa30OpPaHHBbIA.

pokanb Ha JOOOH CTagMH COOPKM MOXHO pacCMaTpHBAaTh Kak
MOpa3suTeNbHBIN NpuMep abcTpakTHOU CKyIbITYpH. [ToNHOCTBIO
cobpaB «I"onuada», MOXKHO MOBEPHYTH (PUrOBBI JIHCTOK, CKPbI-
BAIOIIUM TIeHUTANHH. B [IeHCTBUTENILHOCTH CYIIECTBYIOT [BE
neraid, u3oOpaxaromme remutayiuu [onmada: ¢ obpesanuem
U 6e3 obpe3anus. Topc MoxeT ObITh cOOpaH ¢ JFOOOH U3 HHX.

Ha puc. 123 Bol Buaute eme aBe pabotel beppokans:
capkodar Pomeo u JIXyJnbeTTsl H 6oJiee paHHIOI CKYJBITYpY,
HU300paXKalolylo CIMBIIKECS B JKCTa3e Tesla HECUACTHBIX BIIIOO-
JIeHHBbIX. BHYTPH CKYyNBOTYpPHI CKPBIT CIOPIPH3, ONHCAHHE KO-
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TOoporo 6oyee yMecTHO B PYKOBOACTBE MO TexHHKe cekca. Emre
Oonee mopasuTeNbHbIIl CIOPIIPU3 TAUT KOHCTPYKLHUs capkodara:
OH pa3bupaercs Ha 84 neranu, U3 KOTOPBLIX MOXHO cobpaTthb
MOoSIHOEe YOpaHCTBO MJis CTOJa, HAKpbLITOTO Ha JNBOMX: 23
npeaMera U3 cepebpa, 4 KyOka 1ns BuHa, 4 NONCBEYHMKA,
4 nenenbHULIBI, MYXCKOe KOJIBLO 178 cadeTKH, naMcKoe KOJbLOo
s candeTkd U HKApoOBHIO, pa3Mepbl KOTOPOM NpeBOCXOAAT
pasMepsl capkodara.

Cxynbnrypa «Columbia Jet» (puc. 124) pbmonHeHa beppoka-
NeM 1o 3akaly aBHakoMmaHuu «lberia Airlines» B kavectBe

Puc. 123

Cxynbntypa «PoMeo W JIXynnerra», BOAPYXEHHAs TOBEPX JIpyroi
CKYNILNTY LI, K300paxarowei rpobuuy Pomeo u JIxynberTol.
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Puc. 124

CyBeHHWp 1)1 naccaxupoB aBuakomnanmm «Mbepus Diipnaits», BuInon-
HeHHbIi Beppokanem no pucyHky Ilabno IMukacco «I'onybkan.

CYBEHHpa IUIsl CIYXalMX 3Tof koMmanvH. IlTvna vsBasiHa no
pucynky Iluxacco «I'ony6s Mupa». TynoBwile TITHIBI CIYXHUT
COCYIOM JUIsi MUTHEBOH BOJBI, KOTOpas M3NMBAETCA W3 KJIIOBA,
€Cliv MOOHATH PY4Ky. B KauecTBe cTakaHa HUCMONbL3YETCS MBIILHO
OpHaMEHTHPOBAHHbIA mbenectan. Eciu pacnpaBuTL KpbUIbS
ronybosi, ToO W3 KOHIIOB MOSBATCS Koneca-miacch. Ewe ona
beppokanb Takxe HeceT GYHKIHMOHANbLHOE TpefHa3HauYCHHE
«llkatynka TlanoMmel». IJta cKynbnTtypa HMeeT okosio 30 cM
B BHICOTY M umMpuHy. Ecim ee OTKpBITHL, TO OHA NpeBpallaeTcs
B LIKATYJKY 1S OparoneHHocTtedt ¢ 16 BuuoxeHHBIMH (eTpomM
otneneunsaMH. U3HyTpH nomHuMaercs Kpyrioe zepkaio. OHO
PacKpbIBaeTCs, M TOraa Bl BUIAUTE CKYJIBLNTYPHBIH TOPTPET
novepu Iukacco TlanoMel. [onosa TManomMel cobpana U3 aByX
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6pacneroB u AByx nosickoB. Ckynbntypa Beppokains ,,Il Cavallo®
(«KoHb»), xOTOpYIO BBl BHAWUTE Ha puc. 125, obnagaer apyroi
pa3HOBUAHOCTBHIO THOKOocTH. CKyjnbmnTypa KOHS cobpaHa u3 14
neraneii. Horu koHSt HMEIOT IIapHUpPHBIE CYCTaBhl, © KM MOXHO
MpHIaBaTh Pa3UYHbIE MMOJIOXKEHHS.

S ommcan aumpb Manyo Tonuky pabor Beppokans. Camas
6ospmas mo pa3mepam pabGora bBeppokans «BozmasHue
INukacco» mocturaer B IUIMHY OKOJIO HATH C MOJIOBUHOH METpOB
v BecuT 18 Tonn. HpIHe oHa BwICTaBjeHa [JIS BCEOOILIETO
obo3pennss B «Capax ITuxacco» B Manare. MuHuaTopHas
6poH30Bast BepcHs 3TOH CKyJbNTYpPHI «Siextasis» coctout u3 20
JeTasel, ynepxuBaeMbix BMecTe 20 MHUHHATIOPHBIMH MarHu-
tamu. /[lpyras Oousbluas ckyJbnTypa, Kotopyko beppokais
HOCBSITHJI CBOEMY 1oO6poMy npyry Jlanu, Haxonutcs B Manpune.
MunuatiopHass 6poH30Basi BepcHs 3TOH CKYJBNTYpPHI MO Ha3s-

Puc. 125
«Konb» Beppokains.
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BanueM «Delirium Tremens» («bemasi ropsuka») Obplia H3ro-
TOBJIEHA NO3[HEE.

Hu B ognoit n3 6eppokaieii, kpoMe OpesioOKOB, HET HAKAKHX
BMHTOB HJIH 601TOB. Bpenoku moaBenMBaloTCs Ha CNEMAaIbHOM
3BEHE-KJIIOYe, KOTOpOE KpEMmMTCS Ha BHHTE, 4TOOBI Opesok
CIy4aliHO HE OTOpBAJICS OT IEMOYKH. Bce MUHM-MYJIBTHIUIH H3
JIUTOTO 30JI0Ta ¥ cepeOpa BBICOKOH MpOOBI MMEIOT AETAJH-
3aMKH, KOTOpbIE 3aMUparOTCs Ha OOBbIMHBINA Kimro4. Be3 ydactus
BJIaJIeTIbIa CKYJBIITYpa HE MOXeET ObITh pa3obpaHa.

51 nmpensuxy Balle Bo3paxeHue. Kakoe oTHOIIEHHE, CIPOCHTE
Bbl, IMe€ET K BBICOKOMY MCKYCCTBY 3aHMMaTteibHas pa3bopka
U cOOpka CKyJbNOTYp HamogoOHe KHTaHCKO# TOJIOBOJIOMKH?
B kxakoM-To cMbICiie Ha Ball BOIPOC MOXHO OTBETHTh: «Hmuka-
KOTro», HO TaKOH OTBET OTHIOAb HE SABJIACTCS HCYEPIBIBAIOLIHM.
IIpousBeneHHs WMCKYCCTBa BCerla BBI3BIBAIOT OeCUHCIICHHbIE
acconmuamuu: oOHakeHHass HaTypa BO030yXIOaeT 3IpOTHYECKHE
SMOLHUH, JIAaHMIA(TI, MOPCKHUE MEH3aXKH U CeMeifHbIe MOPTPETH
CO3/1aI0T OIpeNIeJICHHOE HACTPOCHHE, MOJIMTHIECKUE U PEIIATHO3-
Hple TIDOM3BEACHHA HE YYyXAbl PHUTOPHKH, WUIIOCTpDAOHH B
yueOHHKe 06afaroT onpeaeneHHON QUAaKTHYECKOH IEHHOCTHIO,
KOMMYECKOE HCKYCCTBO HCHOJIHEHO IOMOpa, Kpecia, KpOBaTH
H OuBaHHI, NMpU3BaHHblE co34aBaTh (pu3HUecKHid komdopr, He
JIMIIEHB] 3CTETUIECKOH MPHBJIEKATEILHOCTH. THICSYH OKpYXaio-
IIAX Hac TIPEAMETOB—BCE 3TH CTOJIbI, Ba3hl, OYTHUIKH, JAIlIKH,
6mopna, crojoBoe cepedOpo, aBTOMAIIMHBI, [IOMa, CTETaHbIe
ojesUla, Cyla, Hapy4HbIE 4achl, HHCTPYMEHThl H T.J.— KpPaCHBH
U BBHINOJHAIOT ONpeleneHHoe (YHKIHOHAJILHOE Ha3HaveHHe.
VHukansHOEe nocTmwxeHue beppokaisi COCTOMT B TOM, 4TO €My
yOanoch HAWHTH ydayHOe COYEeTaHHE IPHUATHHIX BH3YaJIbHBIX
M TaKTHJIbHBIX OHIYIICHHAN M MHTEJUIEKTYaJIbHOTO HaCJIaXKICHAA,
OCTaBJIAEMOTO MEXaHMYECKOH royioBosiomkoi. Ecimm Takas
KOMOHHAaIMsA BaM He IO BKYCY, TO Oeppokayid He IUIS Bac.

B ob6nactu Ksammuar crpansl O3 (onmMchIBAaeMOH B KHHTe
«3ympynmsiid ropon crpanbl O3») B ropoae PyamibKyMIKHT
oOHMTaeT CTpaHHOE IUIEMs JIOJEH, KOTOphIE HA3kIBalOT ceds
bynmnamu. Kaxmoei ¢yamis COCTOMT H3 COTEH KYCOYKOB
MOKPBITOTO Kpackod JepeBa CaMOH TPHYYMJIHUBOH (GOPMH,
cobpaHHbIX HamomoOWe peralicli TPEXMEPHOH TOJIOBOJIOMKH.
Ipu npubmxennu HesHakoMOa (yauabL ¢ rpoXoTOM pacchH-
maeTcs Ha Tpydy OTIENIbHBIX 4YacTed, yToObI TOT MOT mO3a-
6aBHTBCSA, MBITAACH 3aHOBO COOpaTh U3 HUX (ymmis.
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«Ctpanublit Hapon 3tH (ymmmm,—ckazama OM, TeTyIIKa
Hopotu, nmoBcTpeuas ¢pymmiein.— Hukak He BO3bMY B TOJIK, Kakoi
OT HUX NPOK».

«Hy xax xe,— Bo3pa3un et Bommue6onuk.— Oxnn 3abaBusiu Hac
HEeCKOJIBKO 4acoB. IIpoky OT 3TOro HeMaJo, CMEIO BAC YBEPUTHY.

«MHe kaxercs, 4To cobupate Gynanel HHTepecHee, YeM
HTpaTh B COJUTEP WIM B HOXUYKH,— 0OaBUA gamomka I'eHpu.—
Yto KacaeTcs MeHs, TO s pajl, YTO Mbl HOCETHWIHN ynaaiei».

[lononHeHue

IMTommoe omucanue Bcex 119979 Bo3MOXHBIX KoHUTypanuit
Jerajeit 1 roJ0BOJIOMOK-KOJI0o49eK cM. B craThe KaTiepa [18,
3]. DToT ke aBTOp pacmoyiaraeT U mHouHoit uHbpopmaimeit
OTHOCHTEIHHO KOMITBIOTEPHBIX HPOTpaMM Uit COCTaBJICHUS
H pa30opKu roJIOBOJIOMOK-KOJIIOYEK M Apyrux TumoB. OcobeHHo
Tpy[HbI BapuaHT, Ha3BaHHbII Katnepom «Henomparomascs
Korouka bmina», onucan B xypHalne «Scientific American» [18,
5]. Ilpexne u4eM ynmacTcs BBIHYTH J[OeTalb-KiIro4, TpebyeTcs
4 pa3a mepefBUHYTb JETAJH T'OJOBOJIOMKH. ABTOp myOiuKkamuu
b0 06pATHIICA K YMTATENAM C MPEAJOXEHHEM MPUAYMATH
aHAJIOTUYHYIO JIBYMEPHYIO TOJIOBOJIOMKY M OMyOJMKOBaj JIyy-
1ee peHicHHEe B SHBAPCKOM HOMepe XypHana 3a 1986 r.

B 1980 r. anrmmiickas ¢upma «Pentanglae», 3anuMarolascs
TMPOM3BOACTBOM TOJIOBOJIOMOK, BhimycTmia «Kuraiickyro roso-
posoMKy Kpocca», ckoncrpymposanayio A.K. Kpoccom. B
KOMIUIEKT BXOIAT 42 JeradMm M3 KpacHOro JepeBa BMeECTe
C HHCTpYKIHe#, mo3BosAIOlicH cobparh 314 pasnuymbIx ro-
JIOBOJIOMOK-KOJIFOUEK.
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NrpanbHblie KOCTH
3uxepmMaHa, npuHUUN
Kpyckana n apyrue
Kypbesbl

Hcnonb3yeMrle B U3BECTHBIX HIPax aKCeCCyaphbl— HTPaJIbHbIE
KOCTH, IIIaXMaTHbIe (UTypBI, IIAINKH, KAPTHI H T. I.— BCEeraa ObuH
OoraTeIM HCTOYHHKOM 3aJa¥ B 3aHHMATEILHOH MaTeMaTHKe.
B 9T0if riaBe MBI MMO3HAKOMHMCS C HECKOJBKAMH HOBBIMH
MpUMEPaMH TaKoro poJa 3ajiady, OTOOpaHHBIX U3 CooOpaxeHui
pa3HooOpasus u kpacoTsl. OTBeTHI Ha OOJBIIMHCTBO BOIPOCOB
OPHBOASTCS HEMOCPEICTBEHHO B TEKCTE, HO C OJHHUM DPEIICHHEM
YATATENSAM MPUAETCS INOO0XKIAaTh no0 paslena «OTBeTH H
pEILICHHUS».

Hayny c urpanbHbix KocTeii. MoOXHO JM pacCTaBUTh Ha
rpaHsx IBYyX KyOoB uHCla Tak, YTOOBI KyObI OBLIM HMOJIHOCTBIO
OTJIMYHBI OT CTAHJAPTHBIX HUIrPAJBLHBIX KOCTel, HO IPU 3TOM HX
MOXHO OBLJIO HCHOJIB30BaTh B J0bo#t mrpe, rae tpedyrorcs
HrpaJibHble KOCTH, M HCXOJIbI Opocanmit OblIH Obl TAKMMH Xe, KaK
H B CJiydae OOBIYHBIX UIPAJIBHBIX KOCTedt?

Hackonpko MHE H3BECTHO, NEPBBIM, KTO IOCTABHJI H PELIHII
oTy 3anmavy, Opln1 monkoBHEK Jxopmx 3uxepman u3 Byddaio.
OTBeT Ha chOpPMYJIHPOBAHHLIH BBILIE BOIPOC YTBEPAUTEIBHBINA.
HeoObikHOBeHHass Tapa HIPaJibHBIX KOCTed H300pakeHa Ha
puc. 126. Eciu npeamosioxkuTh, YTO HA KaXIOW I'PaHH KOCTH
IOJDKHO CTOSITH IOJIOXKHUTENBHOE YHCIO, TO 3TO €IMHCTBEHHOE



UrpanbHble kocTu 3uxepmaHa 329

Puc. 126
UrpanbHele kocTH 3uxepMaHa.

pereHne 3anadu. KakuMm oOpa3oM ImecTh 4ucen pacrpenesieHbl
MO TPaHAM KOCTH, HE HMEET 3HAYECHHSA. 3UXEPMaH PaCIOJIOKHII
qHUCIAa TaK, 4YTO CyMMa YHCEJ HAa MPOTHBOIOJIOKHBIX TpaHIX
JIeBOH KOCTH ObLIa paBHA NISTH, 2 HA IPOTUBOIOJIOKHBIX I'PAHAX
NMpaBO#il KOCTH —ICBATH.

Ha puc. 127 cneBa mpuBeneHa 3HakoMasi Tabsmia, koTopas

L]0 G B G LI 0 C 0B
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Puc. 127

Yncno o4KkoB, BHIMAAAIOLUIMX NPH 6pPOCAHHH JBYX CTAHAAPTHBIX HTpasib-
HBIX KOCTeil (ClieBa) M UTrpajibHBIX KOCTell 3HXepMaHa (cmpasa).
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MOKa3hIBaeT, KAKUM O00pa3oM Kax/asi H3 CyMM OT 2 O4KOB 110 12
MOXET BBHINACTh MpH Opocanuu OBYX oObIMHBIX KocTell. Obiuee
9HCII0 KOMOUHAaIMiA paBHO 36. UTOOHI ONpeneuTh BEPOSITHOCTh
BbINaJIeHUs JI000¥ NaHHOW CYMMEI n, IOJCYUTaEM, CKOJIBKO pa3
YHCJIO n BCTpeYaeTcd B TabyuIe, W pa3AeMM HOJIy4eHHOE YHCIIO
Ha 36. Hampumep, 4uucio 4 BcTpedaercs B Tabjuie TPH pasa,
MO3TOMY BEPOSTHOCThL BBINAJIEHUS YE€THIPEX OYKOB paBHa 3/36,
T.¢. 1/12. CooTBeTCTBYyIOIIass Tabnaula [Jis UTpaJIbHBIX KOCTeit
3uxepMmaHa n3o0paxeHa Ha puc. 127 cnpasa. W3 atoil Tabiuumb
BHOHO, YTO BEPOSTHOCTH BhHINAJEHHS JOOOT0 4YHCiIA OYKOB
OCTAalOTCAd TaKUMH Xe, KaK AJis OObIYHBIX HMrPAJIbHBIX KOCTEH.
Jro60e xa3uHO MOTJIO OBI HCHOJIB30BAaTh KOCTH 3MXepMaHa Ha
CcToJax, Ie BeAeTCcd Mrpa B KOCTH, HE MeHSs CTaBKH U HOJIIO,
yIEPXHBAEMYI0O C UIPOKOB B IMOJIb3y HIrOpPHOrO AOMa, XOTH
ybenuTh moceTuTeNne# B TOM, 4TO mpu OpocaHum OBYX KocTei
3uxepMaHa BEPOSTHOCTb BBINAJCHHS MOOOro 4YHCIIA OYKOB OT
2 o 12 ocraercs Takoi# xke, Kak npH OpocaHHH OBYX OOBLIMHBIX
KOCTei, 6bUI0 OBl HEJIETKO.

Jloka3aTh, 4TO HOCTPOUTH APYroii BapuaHT Tabiuimel (IpH
YCIIOBHH, YTO Ha IpaHAX KOCTEH CTOSAT MOJIOXUTEJbHBIE IENbIe
YHCNa) HECJIOKHO, XOTs IS 3TOr0 HE06XOAHMMO HEMHOTO MOBO-
3UThCA, U MO3TOMY IPHUBOAMTHL 3HECh NOKA3aTEJILCTBO BPAA JIH
YMECTHO. 3uXepMaH OOHAapyXHJ TakXke, YTO JIoOble TPH KOCTH
C HEOOBIYHON «MapKHPOBKOH» IpaHEdl MOPOXOAIOT TAaKHE XKE
BEPOATHOCTH MCXOZIOB OpocaHuil, Kak TpU OOBIYHbIE KOCTH, JIMILb
MpH YCJIOBHH, €CJH [OBE U3 HHUX COBIAHAIOT C HANAECHHOM MM
napoil urpaibHbIx Kocreit. Hanpumep, mapa kocteit 3uxepMana
IUTIOC OHAa OOBIMHAs KOCTh MOPOXIAIOT TaKHe X€ BEPOSTHOCTH
HCXOMIOB, KaK TpM OOBIYHbIE KOCTH, JABE Maphl KocTe# 3uxep-
MaHa —KakK 4eThIpe OOBIYHBIE KOCTH H T. I.

CraH#apTHOE PACHOJIOKEHWE OYKOB HA 3aNlaJHBIX MIPAJILHBLIX
KOCTSX (CyMMa OYKOB Ha ITPOTHBOIIOJIOXKHBIX IPaHsAX PaBHA 7, eCIIA
CMOTpPETh Ha KOCTh C BEpPIIMHBI, TO Ha TPEX CXOMALLMXCSA B 3TOH
BEPIIMHE TpaHAX INPOTHB YacOBOH CTPENKH HOJDKHO CTOATh
COOTBETCTBEHHO 1, 2 ¥ 3 oYKa) HTpacT BaXHYIO POJIbL BO MHOTHX
3aiayax, oKycax W Haxe B HYMEPOJIOTHYECKHX H3LICKAHMSX.
YeT1ripe pebpa Kaxooil rpaHd UTrpajibHOH KOCTH COOTBETCTBYIOT
4eThIpEM BpeMeHaM ropa. JlseHaamats pebep Kyba cumBoIM-
3MPYIOT IBEHAONATh MecAueB. TpH mapel 4MCENl HA IPOTHBO-
MOJIOXKHBIX TPaHAX HaloT B CyMME OIHO M TO X€ 4MCJIO, paBHOE
ceMH —yucay gHeii B menene. Ecnam yucno 7 x 7 x 7 npubaBuTh
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x uucny 7 + 7 + 7, To cymMMa okaxercs paBHO# 343 + 21 = 364.
IIpubaBuB eme OAHY eOWHHIYY (COOTBETCTBYHOIIYIO OIHOM
MTPAJIBHOM KOCTH), MBI NOJy9uM 365 —4uncio aHei B rony.

HrpanbHylo KOCTh MOXHO JEpXaTh Tak, 4YTO OyAyT BHIOHBI 1,
2 ynu 3 ee rpaHd. MOXHO JIM OBEPHYTh HIpajibHYIO KOCTh TaK,
YTOOBI CyMMa OYKOB Ha BHAMMBIX IpaHsx Obljla paBHa JIHOOOMY
qucay oT 1 mo 15?7 MiHTepecHO, 4TO €QMHCTBEHHBIM «HECYACT-
JIABBIM» HYHCIIOM, KOTOPOE HeNb3s IMOJY4YHTh TakuM obpasom,
apisercs uucno 13. VYMmHoxuB 13 Ha 4 (O 4HCIy BepIIHH
B OJHOW TpaHM), NOJYYHM 52-4HCIO Henedb B rojay M KapT
B KOJIOJiE.

Kapn ®ynbBec, (POKyCHHK, NHCaTeIb H CIHEHHAJUCT IO
KOMITBIOTEPHBIM HayKaM, HE[aBHO H300peN HeoObIYHLIH 3Kc-
TpaceHCHBIH (OKYC, OCHOBAHHBIX Ha pACHOJIOKECHHHM YHCEN
(04x0B) Ha TpaHAX MrpajJbHOH KoCTH. POKYCHHK BpydYaeT
KOMY-HHOYIL M3 3pHTENIed MrpajbHYl0 KOCTh, TOBOPAYMBAETCS
K HEMY CIIMHOH M AaeT eMy cienyromue HactaBieHus. Ilpexne
BCETO0 KOCTb HEOOXOOWUMO MOJIOXKHUTh Ha CTOJ JIIOOOH IpaHbIO
BBepX. Ecnu 4mciio Ha BepxHeHl I'paHH 4€THO, TO KOCTh CIEIyeT
MEPEKaTHThL HAa YETBEPTH 00OpoTa K BOCTOKY (BIpaBo). Ecim
YHCIIO Ha BEPXHEH IpaHH HEYETHO, TO KOCTh CICAYET NMEPEKATUTD
Ha 4eTBepTh obopora k cesBepy (oT cebs). DTy mpouenypy
HAIUIEKAT TMOBTOPATh MHOTOKPATHO, ClEAys HNPaBHIy: MOBOPOT
Ha 4eTBEpTh 060pOTa HAa BOCTOK, €CIIH YHCIIO OYKOB Ha BEpXHEH
TpaHH YETHO, U Ha CEBEp, €CIIH YHUCJIO OYKOB HAa BEpXHEH rpaHH
HeyeTHO. Besikuit pa3, moBopavnBasi UTpajibHYIO KOCTh, 3pHTEINb
npou3HocHT Beyx: «I[ToBopoT», HO He coobmaeT GOKYCHHKY HH
YHCIIO O4YKOB, KOTOpPO€ CTOSJIO Ha BEpXHEH IpaHH B CaMoOM
Havajle, HH NOCJIeAyIOolINe YHCIa.

ITocne HeCKONMBbKHX XOX0B (POKYCHHUK NPOCUT 3pHTENS OCTaHO-
BHTBCS, KaK TOJILKO Ha BEPXHEH rpaHM oKaXeTcs 4ucio 1, 3aTeM
MMOBEPHYTh KOCTh €Ille OfMH pa3 (B COOTBETCTBHH C ITPAaBUIIOM)
H 3aTEM COCPEIOTOYMTh BCE BHHMAHHE HA YHCIIE OYKOB, KOTOPOE
OKaxkeTcs Ha BepHe# rpanHu. Ha mepBwiif B3rjisx Kaxercs, 4To
BO3MOXEH JI060# H3 4eThipex ciydaeB. OmHako (POKYCHHK, HE
o6opaynBasch, MPaBWILHO HA3bIBACT YHCJIO Ha BEPXHEH IpaHH.

Cekper ¢okyca O6e3 ocoboro Tpyaa MOXHO PpacKphITh
onbITHEIM NyTeM. ITocne camoe 6Gonbiee Tpex nepekaThiBaHUK
YHCIAa HA BEpXHEH TIpaHH NOBTOPAIOTCA B IHKJIHYECKOH mo-
clenoBaTeIbHOCTH 1-4—-5-6—3-2. TakuMm obpa3oM, 3a eau-
HUIEH Ha BepXHEH IpaHM Bcerza NosBiseTcs deTBepka. Ilocne
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camoe OGouiblliee TpeX NEpPEKAaTHIBAaHHN BBl MOXETE C YBEpEH-
HOCTBIO MOIIPOCHTL 3PHTEJNIS OCTAHOBHTHLCH MOCHE TOTO, KAaK Ha
BEPXHEH TIpaHM oOKaXeTcs eauHuma. B pelcTBUTENLHOCTH
JOCTATOYHO ABYX MEePCKATHIBAHMMN 33 HCKIIIOYCHUEM TEX CJIYYaeB,
KOrJia B HCXOJHOH MO3HIMM HA BEpXHEH I'paHH CTOUT INECTepKa,
a Ha rpaHd, oOpallieHHO# K 3pUTENO, mATepKa.

Crnenyromyro KOMOHHATOPHYIO 3aJavyy MHE NpUCIal He-
CKOJIbKO JIET Ha3aj KoppecnosaeHT u3 lIsemnn Kpucrep JInnn-
mrenT. IlpencraBbre cebe kKyd 3 X 3 x 3, cocTaBieHHbld u3 27
CTaHJAPTHRIX WMIpaNbHBIX KocTed. B Takoit koHbpurypaumm 54
Tapbl 4MCENl CTOST Ha IPaHAX, [0 KOTOPHM KOCTH MPHUMBIKAIOT
Ipyr k apyry. IlepeMHOXHM YACNIA B KaXJIOW Hape H CJI0XKHUM BCE
54 npoussenenns. KakoBa MHHHUMaNIbHAasi CyMMa, JOCTHXHMas
IIPH COOTBETCTBYIOIIEM PAcClOJIOKEHUH MIpajbHBIX KoOCTei?
KaxkoBa Makcumaimaas cymma? S He 3Ha10 OTBeTa HH Ha OJHH
U3 3THX BONPOCOB M HE AYMAIO, YTO Ha MOJOOHEBIC BOMPOCHI
cromo OBl DBITATHCA OTBETHTH €3 MOMOIM KOMIIbioTepa. Mue
HE M3BECTHBI JaXe MAaKCHMaJIbHAsl H MHUHMMAJbHasi CyMMBI ISt
Ky0a, COCTaBJIEHHOTO U3 BOCbMM MIPaJIbHBIX Kocreit. Hanny4iine
M3 HAHICHHBPIX MHOW 3HAYCHWH paBHBI COOTBETCTBEHHO
306 u 40.

CylecTByeT OJHa MaJIOM3BECTHAS IIaxXMaTHas 3aJada, 4acT-
HBI Ciay4ail KOTOpO#l TIpencTaBiiseT CODOOll 3amMevaTenLHYIO
npobyemy, obiee perende KOTOPoi Moka He H3BeCTHO. MoxkHO
JIM PacCTaBMTh Ha IMaXMaTHOM JJocke 5 X S maTh depseit ogHoro
u Tpu dep3s APYroro ImBera Tak, 4Tobbl HU oAuH (ep3s OgHOTO
nBeTa He Haxomwics oA 6oem dep3s apyroro usera? Hapucyiite
Ha JIMCTKe OyMard IaxMaTHYFO JOCKY 5 X 5 W Bocmonb3yHrtech
nenkaMi Wi MoHeTamu BMecTo (ep3eil. Kak HE yauBHTENBHO,
3Ta 3aada JOMYyCKaeT e€QAHCTBEHHOE (C TOYHOCTBIO OO MOBOPO-
TOB M OTpaXXeHH#H HOCKU ¢ (ep3sIMH) pelleHHE.

Ha Toii xe maxmaTHo# Jocke 5-ro mopsanka (Zocke, BIOJb
Mo60# U3 CTOPOH KOTOPO# yMEILATCS 5 MoJjied) HEBO3MOXHO
pacctaBuTh 5 ¢ep3eit Tak, yToOnl mox 6oeM HE HAXOIHIIOCH
OoJiee Tpex mojeil, WM paccTaBuTh 3 ¢ep3s Tak, 4yToObI mOA
60eM He HaxomMIOCh 6oJiee MATH moJyieil. ITO OOCTOATENBCTBO
HaBOOMT Ha MBIC/Ib O ClieAytoneit 6oee obiei npodmeme. Jana
ImaxMaTHas HOCKa n-TO MOpAAKa, Ha KOTOPOH paccTaBJICHO
k o¢epseit ommoro mnsera. KakoBo MakCHMaJIbHOE YHCJIO HE
HaxoAdAnmMxXcs mox 60eM moJjei nmpu COOTBETCTBYIOLIEH paccTa-
HOBKe (epieit? Pazymeercs, Ha «Oe30macHbIX» (HE HAXOOALIMXCS
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noa 60eM) MOJAX MOXHO PaccTaBHTh (Ep3H OPYroro IBETa,
NO3TOMY MHTEPECYIOIIas Hac npobjieMa 3KBHBaJIEHTHA 3a7ade 00
onpenesieHHd MaKCHMAaJIbHOTO 4HCla, HampuMep Oelbix dep3eit,
KOTOpble MOXHO pacCTaBUTh BMecTe C k depHbIX ¢ep3eil Ha
IIAXMaTHOM [OCKe n-TO HMOpsAaKa Tak, 4roObl HM omuH ¢ep3b
OIHOTO IBETA HE aTakoBaJ HH OAHOro ¢ep3s APYroro nBera.

Jns nocok 1-ro m 2-ro mopsakoB obOluas 3ajgavya He HMeET
cMbicna. HeTpymHo BHIETH, YTO Ha Aocke 3-ro mopsnaka dep3s
MOXHO NOCTaBHTh Ha YIJIOBOE IIOJIE WJIM Ha MOJie, IPUMBIKAIO-
mee K Kpawo JOCKH, Toraa Oe30MacHBIMH OCTAlOTCS CaMoe
6oJblliee BE KJIETKH. 3aaya HAYMHAET CTAHOBUTHCS HHTEPECHOM
npu n = 4. HeussecTHO, MOXHO J paccTaBuTh k ¢ep3eii Ha
IIOCKax mopsgka n > 5 6oJiee yeM oHUM crioco6oM. OTbICKaHue
dopMmbl, maromiei permende oOmed 3agavd, HOPeNCTaBIsAETCS
JIeJIoM BecbMa TPYOHBIM (ecim He 6e3HalIe)KHbIM).

CymiecTByIOT HECATKH KJIACCHYECKHMX IIaXMaTHBIX 3ajad,
B KOTOpbIX (HrypHpyeT KoHb. HekoTopble M3 HMX NpHBEIEHBI
B . 14 Moeii xaurn «MaTtematmdyeckoe moy» [19, 1¥]. Cxorr
KuM npeioxxuit clienyromnryto 3agady ¢ KOHeM, KOTOPYIO MHe He
IOBOAMJIOCH BHJIETHh paHbine. MOXHO JM pacCTaBHUTh Ha CTaH-
JapTHOH IaxMaTHOH Jocke 16 KoHe# Tak, YTOOBI KaXIbIH KOHb
nepxan mox Ooem poBHO 4 napyrmx koHs? KpacuBoe cuMm-
METPpUYHOE pelleHHe NpeacTaBiieHo Ha puc. 128. ToHkue YepHble
JITHUH, KOTOPBIMH NOKa3aHbl X0/l KOHEM, 00Pa3yIoT MPOEKIHIO0
OCTOBa rumepkyoa.

B 1977 r. maTteMaTuk u3 Kojopaackoro yHuBepcutera SIH
Mpuinenbckuii 06paTHIICS KO MHE C BOIPOCOM, SIBJISETCS JIH
HOBOH cienpylomas 3ajxa4a, KOTOPYIO NPEMIOKII €ro Kojuiera
Pugapn [Ix. Jlaep. MoOXHO JH HayepTUTh Ha IUIOCKOCTH
KOHEYHOE MHOXECTBO OJHMHAKOBBIX IO CBOMM pa3MepaM KBal-
paToB Tak, 4YTO KaXk[as BepIUMHA KaXIOro KBaApaTa SBJIAETCS
TaK)X€ BEpIUMHOH IO KpaitHed Mepe emie omgHOro kBajapaTta?
KBagpatsl MoOryT Hajeratb Opyr Ha pApyra. MBILENbCKUi
MOCTPOMJI MHOXECTBO H3 576 KBagpaTroB, KOTOPOE€ CIIYXHT
pellieHHeM 3aJa4Yd, M I[OCTaBHJI BOIPOC O TOM, HEAb3s JIHA
YMEHBIINTL 3TO 4Hciao. Bckope mocne 3roro Mblnenbckuii
COOOLIMII, YTO OAHOMY €ro KoJUlere yaJioch HailTH pemenue ¢ 40
KBaZipaTaMH, a [JBOE IPYrHX KOJUIEr HE3aBHCHMMO ITOHW3WJIH
qucio kBaapatoB mo 12 (puc. 129). Haxkowen, mnpodeccop
KOMITbIOTepHbIX Hayk KoJiopaackoro yHuBepcHTeTa AHIKei
DpendoiXT Halles pelieHHe ¢ 8 KBajJpaTaMH.
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Puc. 128

Tunepxybuueckoe peuietne 3aaa4u KuMa 0 1IaXMATHBIX KOHSX.

Puc. 129
Pewienue 3agauu Puuapna k. Jlapepa o 12 xBajgparax.
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51 ynomsanyn o6 3roit 3agaue B pasroBope ¢ Kumom, nudero
HE CKa3aB O NMPHBEEHHBIX BhIIIE pe3ynbTaTax. KMM Hecka3zaHHO
MOpasuyl MeHs, MTHOBEHHO OTBETHB: «JJI 3TOro JOCTaTOYHO
8 xBazmpaToB». Pa3zymeercsa, KumM noMHMI 0 cBoeit 3agade ¢ 16
KOHAMH, KOTOpas I[03BOJISET peluTh 3axady JlaBepa ¢ 8
KBagpaTaMd. He MOAIEXXUT COMHEHHIO, YTO pelIeHHs C YHCIOM
KBaJipaTOB MeHbIIE 8 He CyIIeCTBYeT, HO S HE pacloJjaraio
IOKa3aTeJIbCTBOM 3TOTO YTBepkAeHHA. B TpexmepHOM ciryvae
3aaya MOXeT ObITh pelieHa TpeMs kBaapaTamu. Ha mrockoctu
IMECTh ONWHAKOBBIX PaBHOCTOPOHHHX TPEYTOJIbHHKOB MOXHO
PACIOJIOXKHTD TaK, YTOOBI KaXk[asi €ro BepIIMHA IPHHAIEXAa
IBYM TPEYroJIbHHKaM, HO HH OJJHA CTOPOHAa HE IIpHUHAIekala
IBYM TpeyrojbHHKaM (puc. 130). PemeHneM ClyXXHT NIpOEKIHs
Ha IUIOCKOCTh YEeTBIPEXMEPHOTO IIOJMTOINA, H3BECTHOTO IOJ
Ha3BaHHEM TPEYTOJIbHOH [BOHHOH IPH3MBI.

Jeeun JI. CunsBepman, aBTop KHuUTH «Bam xom» [19, 2]
(BEJTMKOJIEMHOrO COOpaHus 3aJa4-rOJIOBOJIOMOK Ha OCHOBE UIp),
H300pet ele ONHY HOBYIO MIPY HA IIAXMaTHOM JOCKE, KOTopas

Prc. 130

ITpoexius 4eTHIPEXMEPHOTO MOJIMUTONA, JAIOIas PEeleHHe 3aa4y O Tpe-
YrONbHHUKAX.



336 nasa 19

He BOIIUIA B ero KHUry. JIns urpel Tpebyercs HeoObIyHas durypa,
KOTOpas MOJIyYHJia Ha3BaHHE «aMa30HKa». AMa3OHKa COYETaeT
B cebe cuiy dep3s (MMeHyeMOro B OBITY KOpOJIEBOH) M KOHS.
UrpaioT B HOBYIO HI'PDY Ha OOBIMHOM IIAXMaTHOM JOCKE C IBYMS
aMa3oHKaMM M 3amacoM ¢muirek. B kadyecTBe aMa30HOK MOXHO
HCIOJIb30BaTh U OOBIMHBIX (ep3eii, He 3a0biBas, 4TO TakHe Gep3u
MOTYT XOJHWTb H KaK KOHH.

Besnble HAYMHAIOT MIPY, CTaBs CBOIO aMa30HKY Ha jroboe
nosie. B oTBeT 4epHBIE CTaBAT CBOIO aMa30HKY Ha Joboe
cBoDogHOE moJie, KOTOpPOe He HaxomuTcs moxn 6oeM npyroii
aMa30HKH. B nmajbHelIeM MIpOKHM IO OvYepenH IeNaroT XOMbI,
MEepecTaBissl CBOM aMa30HKH Ha Jroboe cBOOOgHOE mMmoJjie, He
aTakyeMoe ApYroii aMa3oHKkoii. AMa30HKa MpPH 3TOM HE XOIHT,
KaK ¢ep3b Hau Kak KoHb. Arpok mpocro GepeT cBoro aMa30HKY
U TMepecTaBiiseT ee Ha Jiroboe cCBOOOIHOE mmOJie, KOTOPOMY He
yrpoxaetr npyras amas3onka. Ha ocBoboxxnmaromeecs moJe
craBuTcsa ¢umka. ITone ¢ ¢umukoit BHIOBIBaeT U3 MIphl (€ro
B JaJbHEHIIeM HE MOXET 3aHUMaTb HH OJHA amMa3oHKa), HO
aTake (PUIIKH He mpensATcTBYioT. Ilo Mepe Toro kak IpoaBH-
raeTcs Urpa, moJjisi MeJIEHHO, HO BEPHO 3aIMOJHAIOTCS (HILKAMHA
0 TeX MOp, MOKa KTO-HHOyab M3 HUIPOKOB, MBITAACh CIENaTh
ovepenHON Xxon, He OOHApYXMBAeT, 4YTO €My HEKylla IOCTaBHTb
CBOIO aMa30HKY. BBHIUIpaBIINM CYHTAETCS TOT H3 HIPOKOB, KTO
JejaeT MOCJeNHUH XOJI.

Eciu B «AMa3onky» CHibBepMaHa HIpaTh Ha [IAXMAaTHOM
IoCKE pa3MepoM 5 X 5, To mepBblii Mrpok cpa3y xe obec-
neyuBaeT cebe BHIMIPHIIL, Oejiasi aMa30HKOM X0 Ha IEHTPabHOe
nosie. Tak kak BCe OCTAJIbHBIE MOJIS OKAa3bIBAIOTCA IOJ OoeMm,
BTOPO#l HTPOK HE MOXET BBICTABUTH CBOIO aMa3OHKY Ha JJOCKY.
Ha cranmapTHOif IIaxMaTHOM OOCKE BTOPOH MIpoOK Bceraa
MOJXET 00ecreynThb ceOe BHIMTPHIII, €CH OyAeT MPpHIEPKHBATECS
pa3paboranHoii CHJIbBEpMaHOM OCTPOYMHOH NAapHOM cTpare-
ruM. Urpok MBICIEHHO AETUT JOCKY Ha YeThIpe MPAMOYTOJIbHHKA
pasMepoM 8 x 2 M HyMepyeT NOoJjis B KaXIOM NPSIMOYTOJIbHAKE
Tak, Kak Ioka3aHo Ha puc. 131. (B kxaxIoM npsSMOYroJibHHKE
moboe u3 gmcen or | mo 8 Berpewaercs nBaxabl) Ilocrne
KaXXIO0ro xona 6eJibIX 4epHbIe IPOCTO 3aHUMAIOT TOJIE B TOM XK€
IPSIMOYTOJILHHKE C TE€M XK€ HOMEpPOM, Kak U IoJie, 3aHATOe
6enbIMH.  «AMa30HKA» — BEJIMKOJICMIHLIA TMPHMED HEOObIYaHOM
MONIY TPUBHAJBLHOW MApHOH CTpaTeruu, oOecrevyUuBaroLeil BbI-
HIDHII B MIpE, aHAJIM3 KOTOPOH Ha INEPBBIA B3IJIAX KaXeTcs
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Puc. 131

IMapuas crparerus B urpe CunbBepMaHa «AMa3OHKa».

BecbMa TpyunHbIM. IlapHas cTpaTermsi mpEMeHHMa K HIpe Ha
moboit nocke derHoro mopsaka Oonbire 4. Herpynno Takxke
IpUAYMaTh HECKOJIbko OoJiee CIIOXHBIE cTpaTeruu, obecmeym-
BafolIl€ BBIUTPBHILI NIEPBOMY HTPOKY, Ha BCEX NOCKaX HEYETHOTO
nopsiaka 6osnbie 5.

Pocc Xoncbepmxep B cBoeii kHure «MaTeMaTHYECKHE KEMYY-
xuubl [I» [19, 3*], xoyuleKUHMH 3a1a4-roJIOBOJIOMOK, HE MeHee
3aMevYaTesbHOM, YeM Ta, kKoTopas 6pliia cobpaHa B nepBOii KHHTE
TOrO € aBTOpa, BIEPBbIE COOOIINII ITUPOKOMY KpYyry YHTaTesel
0 3aMevaTeIbHOM OTKpBITHM MaTeMaTuka u3 KemOpumxckoro
yauBepcuteTa Jlxkona XoptoHa KoHyas—«nepenpbiruBaHUU
wawek». [IpencraBuM cebe cTaHAAPTHYIO MIAXMaTHYIO JIOCKY,
pa3zesieHHyIO TIoNoJIaM Tak, Kak Moka3aHo Ha puc. 132. Huxuss
MOJIOBHHA 3aKpalleHa B TEMHBIH I[BET, a TOPU3OHTAJHM He3akpa-
LIEHHOH NOJIOBMHBI NEPEHYMEPOBAHbI CHU3Y BBEPX YHCJIAMH OT
1 no 4. MbIcIeHHO HAACTPOHM JIOCKY €llle OJHOH F'OpPHU30HTAJIBIO,
MOMECTUB €€ IOBEPX 4YEeTBEPTOH TOPHU3OHTAJIM H 0003HAYUB
HoMepoM 5. Ecny miamika mpelraet 3a BEpXHHH Kpai IOCKH, TO
CYHTAETCsl, YTO OHA IPBITaeT Ha 5-10 TOPHU3OHTAJIb.

Bce mpBIKKM JOJDKHBI OBITH OPTOTOHAJIBLHBIMH, T.€. COBEp-
IIaThCS IO TOPU30HTAJIM M BEPTHKAJIHM, HO He No nuaroHanu. Kax
U B OOBIYHON MI'pe B ILIANIKH, T€ M3 INAIIEK, Yepe3 KOTOpbIe
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Puc. 132
IMameynas 3agava [IxoHa XoptoHa KoHyas.

nepenphiruBaeT Apyras IIamika, «OepyTcs», T.e. CHHMAIOTCA
¢ nmockd. 3agaya COCTOMT B TOM, YTOOBI ONpeAeIUTb MHHU-
MaJjIbHOE YHUCJIO LIAlleK, KOTOpbie MOXHO paccTaBUThb Ha 3a-
KpAIlICHHOH B TeMHBIH I[BET IOJIOBHHE JOCKH TakK, YTOOBI Mocie
CEpUM NPBDKKOB MIAIIKA «IIPHU3EMJIMJIACH» HA N-i TOPH3OHTAJIH.

SIcHO, 4TO [OBOMKAa —MHUHUMAJIBHOE YHCJO LIAlleK, KOTOpoe
HEoOX0auMO IJIs TOro, YTOOBI IelllKka oKa3ajach Ha l-il ropu-
30HTaJIM. PaccTaBiieHbl 3TH OBe LIAIIKM TaK, KaKk MOKa3aHO Ha
puc. 133 cneBa BBepxy. UeTBepka — MUHUMAJIbHOE YUCJIO LLIALIEK,
HeoOxoauMoe I TOTO, YTOOBI MOMAacTh Ha 2-F0 FOPU3OHTAJIb.
PaccraBiieHbl OHM Tak, Kak Moka3aHo Ha puc. 133 BBepxy cnpaba.
HuxHss 1amka nepenpbiruBacT Ha TOPU3OHTaIb 1, a 3aTeM
camMas JieBas LlIalllka B JABa NpbDKKA OKa3bIBaeTCsA Ha 2-id ropu-
30HTaJ 4. UTOOBI MOMACcTh Ha 3-10 TOPU3OHTAJb, BOCEMb LIAIIEK
clenyeT paccTaBUTh Tak, Kak MOKa3aHOo Ha puc. 133 BHU3Y cieBa.
TakuM o6pa3oM, OO0 CHX MOp Kax[Ioe MNocienyrollee MHHU-
MaJibHOE YHCJIo ObLIO BABOe OOJIbLLIE MPEAbIAYLIETO, HO KOTAa
MBI JOXOOHUM OO0 4-i rOpU3OHTaM, 3Ta 3aKOHOMEPHOCTh Ha-
pyLIaeTcs: YTOOBI OMAcTh Ha 4-10 TOPU3OHTAJ b, HEOOXOAUMO MO
kpaiineii Mepe 2° neiex. PaccTaBUTh UX MOXHO, HATIPUMED TakK,
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KaK NoKa3aHo Ha puc. 133 BHU3Y cnpaBa. CTpeJIKH NOKa3bIBAIOT
HEPBYIO CEPUIO MNpPBDKKOB. HalTH mnociiedyroiye MPBDKKH,
KOTOpBIE MTO3BOJIAT AOCTUYb 4-H TOPU3OHTAIH, COBCEM HETPYIHO.

CKOJIBKO IIalleK HeoOX0auMO AJIsi TOro, YTOOhI JOCTHYL S-H
TOPH3OHTAJIU, T.€. YTOOBI OJHA INAIIKA CIPBITHYJIa C JOCKH?
IMopa3suTenbHO, HO HpHU OO0 paccTaHOBKe MEIIEK Ha HIDKHEH
MOJIOBHHE JOCKH (OKpPAILEHHO# B TEMHBIH LBET) 5-s1 TOPU30HTAb
OCTAeTCs HEeOOCTHXUMOH. B neHCTBUTENHHOCTH CHUTyalMs elle
6ostee Oe3HamekHa: HE3aBHUCHUMO OT TOTO, KaK JAaJIeKO MPOCTH-
paeTcs TeMHas 4acTh JOCKH BHU3, BJIEBO HJIM BIIPABO, 4 TAKXKE OT
KOJIMYECTBA IEIIEK Ha Hell, 5-s1 rOpU30HTAJIb OCTaeTC HEOOCTH-
xumoit. Te U3 uyuTaTesiei, KOTOPHIM 3TO IMOKaXeTCA HHTEpeC-
HBIM, CMOTYT O3HAaKOMHTbCS C OCTPOYMHBIM JOKa3aTeJIbCTBOM
HEOOCTHXHUMOCTH 5-if TOpH3OHTaJU, MpeioxeHHbIM KoHy3em
B ri. 3 xuuru XoHcOepmkepa [19, 3*].

Obparascs K UrpajibHBIM KapTaM, Mbl OOHApYXHBAEM TaK
MHOTO HOBBIX 3aJa4 M ()OKYyCOB, OCHOBAHHBIX HAa MATEMAaTu-

2
1 1

4
K} 3
2 2

1
Puc. 133

Kak nemke npoitu B 1-, 2-, 3- u 4-# psaasel.
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YeCKUX MPUHIUNAX, YTO MYYUTEIbHO KaJIb OTPAaHHYUTHLCH H3-3a
He0CTaTKa MecTa JIMIIb OqHOM HoBalued. Heckonbko JieT Ha3zan
¢usuk u3 IIpuHcTOHCKOrO YyHHMBepcuteTa MapTtun Kpyckan
cAena HeoObIYHOE OTKPBITHE, U3BECTHOE Cpeau GOKYCHHKOB MOJ
Ha3BaHMEM IPUHIUIA, WIU cyeTa, Kpyckaia.

OTOT HPHMHIMII Jyyllle BCEro OOBICHHTH HA NpHUMEpPE Kap-
TOYHOTO (poKyca, K KOTOPOMY €ro BIepBbie mpuMeHIT Kpyckant.
3puTeab TacyeT KONOAY KAPT M 3a[yMBIBAET JHOOOE YKCAO OT
1 go 10. 3aTeM OH MeMJICHHO CHMMaeT 10 OJHOM KapTe C Bepxa
KOJIOABI M BBIKJIAJbLIBAET UX CTONKOW JIMUEBOU CTOPOHOHN BBEpX.
ITpu 3TOM 3pHTENb CUUTAET PO cebst, OTMeYas 3HAYEHHE KAPTHI,
Ha KOTOPYIO IPHUXOJUTCA 3alyMaHHOE HHCJIO.

[IpeanonoxuM, YTO 3agyMaHO YHUCIO 7 H YTO CENbMOM
KapToil oka3niBaeTca naTepka. He BernaBas HUYeM cebs, 3pUTEND
IPOAOIIKAET CHABATh KAapThl, MBICJICHHO HAa3bIBas CIICAYIOIIYIO
KapTy HepBOM, M MpOJOJIXKAeT CYUTATh IO Hopsaaky ot 1 mo 5.
IIpeanonoxuM, 4To mnsATas KapTa okaxeTcs necarkoil. Kax
U TpexJe, OH Ha3bIBaeT CIEAYIOUIYyH KapTy IepBOH M Ipo-
JIOJDKaeT claBaTh KapThl, cyuTas mpo cebs mo mopsanky. Omu-
CaHHas HaMHM IIpolieflypa IpOJOJDKAETCH A0 TeX MOp, MoKa He
6ynyT cmaubl Bce 52 kapThl. KapThl B KOHIE KaXIOTO CYETa,
omnpeneiAoue, OO0 KOTOPOTO YHUCNIa 3pHTEIh BEACT CYET B
cienymoueil cepud XapT, Ha3bIBalOTCH KIIOYEBEIMH KapTaMH.
IMocneHIO® KIIOYEBYIO KapTy 3pUTeIb JOJDKEH 3allOMHHUTD.
DTo-TaKk Ha3biBacMmas BhIOpaHHas KapTa (kapra, oTOOpaHHas
PaHAOMM3HpOBAHHOHN NpoLieaypol cyeTa).

PasymeeTcsi, Majo BEpOSTHO, YTO CYeT OKOHYHTCHA Ha IOC-
Jeadeit kapre. boiiee BeposATHO, YTO 3aKOHYUTh HOCINIEAHUN CYET
HE yHacTcs. 3pUTenb HOJDKEH CHUMAaTh H BBIKJIAAbIBATH KapTHI
MEIJICHHO, PUTMHYHO, HAYEM HE BhIJaBas MOMEHTBI, KoIja
coaeT KiIroveBble KapThl. Eciu mocnenHuii cyeT HE ynaercs
[IOBECTH IO KOHIIA, TO 3PUTE/b BCe PABHO JOJDKEH 3allOMHUTH
MOCNICHIO KJIIOYEBYIO KapTy, HO, 4TroO6B He BHLIAThL €€,
IpOAOJDKaTh CAaBaTh KapThl 10 UCYEPIIAHUS KOJIOIBI.

Jlns obseryeHus cyera MO PeKOMEHIAlUM (POKYCHHKA BCEM
KapTaM C KapTHHKaMH [pUcBauBaeTcs 3HaueHue 5. Hampumep,
€CJIH CYET 3aKaHYUBAETCs, CKaXKEM, HA 1aMe, TO CIIeAYIOIIHUH CYeT
BefeTca He Ao 12, a mo 5. TurmmuyHas cUTyanus ITOKa3aHa Ha
puc. 134, Ha KOTOpOM H300pakeHa THUITUYHAA MOCIENOBATEIb-
HOCTh KapT M YKa3aHbl 3HAYEHHs KJIIOYEBLIX KapT. 3pHUTENb
HAYMHAET CAaBaTh KapThl, 3aqyMaB 4ucio 4. BelbpaHHas kapra,
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Puc. 134

TunuyHas NOCIEAOBATENBHOCTh KapT AN (OKyca, OCHOBAHHOTO Ha
npuHmune Kpyckana.

KOTODYIO OH 3a[lOMHHAET, - YepBOBbIi BaneT. Ee 3HaueHHe paBHO
S, HO, MOCKOJIBKY MOCJIE HeE B KOJIOE OCTAETCS JIMIIb TPU KapThl,
TOCJIEAHAN CYeT OCTaeTcs He3aBeplieHHbIM. SIcHO, 4TO omu-
CaHHas BbIIIE IpoleAypa, NMPOM3BOAMMAS C IIEpEeTAaCOBAHHOM
KOJIONO# KapT, MOXeT NMPHBOAMTHL K BhIOOpY mobod M3 noc-
aeqaux 10 xapr.

ITocie Toro xak 3pHTENb 3aKOHYUT CHABATH KOJIOAY U 3aIIOM-
HHUT BHIOpaHHYIO KapTy, GOKYCHHK OepeT KOJOAy, U3BJIECKAET U3
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10 nocnegHux kapT oJHY H KJIaJAeT ee BBEpX pyballikoif Ha CTO.
3putenb HasbiBaeT CBOKW KapTy. POKYCHHMK NEpeBOpavyMBacT
CBOIO KapTy. Bepoamno, ona coBmajgaer ¢ BBIOpaHHOH KapTOHi.

51 cnemmanbHO Mompocus HabpaTh CIHOBO «BEPOSTHO» Kyp-
CHBOM, YTOOBI IOJYEPKHYTh OAHRY ocobeHHOCTH (oxyca Kpyc-
KaJla, OTJHYAIOLIEr0 €ro OT BceX OCTANBHBIX KapTO4YHBIX ¢o-
KyCOB, B KOTOpPHIX (OKYCHMK H4XOJUT BLIODAHHYIO KaprTy.
B ¢okyce Kpyckana ¢okycHUK B HpUHLMIE HE MOXET yKa3aTh
BBIOpaHHYIO KapTy C JOCTOBEPHOCTBIO. BeposTHOCTH TOTrO, YTO
(OKYCHUK YKaXeT BBIOpAHHYK) KapTy, COCTABIAET BEJIUYHHY
okoJo 5/6.

A Teneps st X04y OTKPbITh YUTATEISAM OJUH NPETHOOONBITHBIA
cekper. [loka 3puTenp craaeT kapThl, (OKYCHHK BbIOHpaeT
moOyio KapTy € MajbIM 3Ha4eHHEM M3 HECKOJBKHX KapT,
KOTODbIE ObLIIM CHaHBI MEPBBIMU. DTY KapTy (QOKYCHHMK CYHTAET
NEPBLIM KJIIOYOM B IIOCJICAOBATENILHOCTH, KOTOPYIO OH MOI4Ya
OTCYMTHIBAET MPO cebsl, MOKa 3pUTENb BEJET CBOM CUET Hpo cebs.
IIpoTruBopeyamiee MHTYHLIME OTKpbITHe Kpyckana cocTouT B
TOM, 4TO B MIATH CIy4asX U3 LIECTH NOCHCOHAs KJo4YeBas KapTa,
OTCYMTaHHas (OKYCHHKOM, COBIAAACT C MOCNeIHEH KIIOYEBOMH
KapTo#, orcuuTaHHO# 3purteneM! HMuaye roBops, c BeposAT-
HOCTBIO OKOJIO 5/6 1Be NMPOU3BOJIHO HA4YaThie MOCICAOBATENb-
HOCTH KapT [epeceKaloTcs Ha OJHOM M TOH Xe KJIFOYEBOH KapTe.
Kax Tonbko 3TO ciydaeTcs, o0e NOC/IeIOBATEILHOCTH Jatice
COBNAJAIOT.

IMpugaaue kapraM ¢ K4pTHHKAaMM 3H44Y€HWsS, DPaBHOTO 5,
yBeJIMYMBAeT YUCJIO KJIIOYEBBIX K4PT B CpelHEHd IocienoBa-
TETbHOCTH U TE€M CaMbIM YBEJIUYUBAET BEPOATHOCThL Iepece-
yeHus.. HaunHas cdyeT ¢ TOM U3 Ha4aubHBIX KapT, KOTOpas UMEET
MaJioe 3HaueHHe (BMECTO TOTrO, YTOOBI BHIOHPATh MPOU3BOJILHOE
yuciao oT 1 go 10), pokycHUK TeM caMbIM HEMHOTO YBEJIHYMBAET
BEPOSATHOE YUCJIO KJIIOYEBBIX KApT B MOCJENOBATENbHOCTH. JTO
HEMHOTI'O MOBBIIIAET BePOATHOCTH ycmexa. Eciau ¢okyc npo-
JIENIbIBATh C MOMOILBIO ITEPETacCOBAHHBIX BMECTE JBYX KOJIOA, TO
BEpPOATHOCTH HEyJa4yW CTAHOBUTCA HEOOBIMAWHO MaJioi.

OnuH w3 Jgy4imux BapuaHTOB (Qokyca Kpyckama 6put mpen-
noxen CaeM OucoungoM u3 Jlowpona. Cuavana ¢oxkyc ne-
MOHCTPHUPYETCsi B OOBIMHOM BapHaHTE, OMUCAHHOM BBILIE, U IO-
IAeTcs KakK IPOSBJICHUE TEJIENMaTHYeCKUX CIocobHocTed dokyc-
uuka. Korjga ¢gokycHUK CHUMaeT BBIOpaHHYIO (C BEpOSTHOCTBIO
0KOJIO 5/6) KapTy, OH 3aMedaeT KapTy, KOTOpas JISKHUT HEMo-
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CPEACTBEHHO NoJ Hedl. Ecu 3HaueHHe KapThl JOCTATOYHO MAJIO,
4yTOOBI Ha4YaTh OPYrod c4eT, TO HOKYCHHK MOJNYa IIPOIOJIKAET
CBO# CYET M 3alIOMHHAET IOCJIETHIO0 KJIIOYeBYIO KapTy. CHaTas
KapTa B KOJIOLY HE BO3BpAllld€TCH.

3ateM (QokycHUK Bpy4aeT (He Tacys) KoJogy H3 51 kapThl
3PUTENIO M MPOCHT TOTO MOBTOPHThL BCIO MPOLEAYPY, U3OpaB
Jpyroe HayajbHoe 4ucio. «Ha 3ToT pa3,—3aaBiseTr QOKyCHUK,— s
MONBITAIOCh HA3BaTh Ballly KapTy, HCMOJb3yd OTHYIICHHYIO MHE
cany npeaBuaeHus». C 3TUMH cioBaMH (POKYCHHK 3allUCHIBAET
MPE/ICK43aHHE HA JIMCTKE OyMaru, CBOpaYMB4e€T €ro 4 OTKJa-
JpIBacT B CTOPOHY. Pazymeercsi, 3amMCHIBA€T NPH 3TOM OH TY
KapTy, KOTOpYIO MOMHHAT. [10CKOJIBKY MOCIEN0BATENLHOCTD KapT
B KOJIOJ¢ HE HM3MEHMIIACh, 9Ta KapTa (C TOH Xe BEpOATHOCTHIO
0KO0JIO 5/6) oKaxxeTcs BTOpoH BbIOpaHHOH KapToii.

Hackosgbko MOXHO CyIUTb, HAYTO HE MEIIAET 3alporpaM-
MHPOBaTb KOMNBIOTEP TakK, YTOOLI OH CHIFPaJl POJib MEAHYMa UIIH
3KCTpaceHca. B 3ToM ciyyae naThaecaT ABe nepHokapThl JOJKHbBI
6but ObI HOCHTBH Ha3BaHUSA WIPAJIbHBIX KapT. 3pUTENb Tacyer
KapThl, BHIOUpAET KapThl ¢ MOMolbIo mpuHimina Kpyckaia u BBo-
JAT Kojiogy B KoMmbiotep. [IporpaMma coctaBiieHa C TakHM
pacyeToM, YTO KOMITBIOTED «yraAbIBaeT» KapTy U OJHOBPEMEHHO
3allOMHAHAET KapTy, KOTOpas C HauOOJbIIell BEPOATHOCTHIO
MOXET OKa3aThCA BuIOpaHHOW mpH moBTOpeHHH Qokyca. Ecim
mepBas JIOrajika OKaXeTCs MpaBWIbHOH, TO BhIOpaHHas KapTa
U3BJIEKAETCA U3 KOMIBIOTEPHOH KOJIOABI U OMBIT MOBTOPSETCA
C HOBBIM HayaJIbHBIM 4KCJIOM. Ha 3TOT pa3 xoMmbloTep Ieya-
TaeT Ha3BaHHE KAPTHI, HE MPOCMATPHUBAs KOJIOAY.

Jlaxe xoMnploTEp MHOTHA OIIMbGaeTcss, HO UMEHHO MOTOMY,
4yto doxyc Kpyckana ynaercs He Bcerna, OH HPOU3BOJUT OCO-
OeHHOo cHiIbHOe BrevyaTiaenwe. Korma VYpu Dennep motepnen
Heygayy B Tenemoy Jkomam Kapcona (KapcoH, B mpomioM
(OKyYCHUK, THIATENSHO KOHTPOJIMPOBAJ Bce MaTepHaJbl NPEXIE,
4yeM MOsSBUTLCA meped kaMepoil), Meps I'puddun 3asBui, 4to
HMEHHO HeyIaya ybenuina ero B moiiaHHOCTH mapa [esiepa.
«PoKycsl Mony4aroTcs Bcerga»,—mosicHm I'puddun. Bece Mbl
3HaeM, YTO «Jap» NpuxoAdT H yxoauT. IloyeMy ke B TakoMm
clyyae pobOT-3KCTpaceHC OOJIKEH BiiaJeTh CBOMM JapoM Gouee
6e30TKa3HO, YeM TyMaHOUA?
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OTBeTbl U pelleHun

HauHeM c 3a1ayy 0 BOCbMH MI'DAJIBHBIX KOCTSX: COCTABHTD M3
HHUX KyO Tak, 4Tobbl cymMMa 12 mpousBeNeHMi Map 4uces Ha
comnpukKacarommxca rpassax Osiia (1) muaumansHa U (2) Mak-
cumanbHa. IIpuBenennsie MHOM 3HaveHus 40 u 306 oxaszamich
NMpaBUJIbHBIMHA. YIIbAM PyHKeHOYII OTMETHI, YTO €CIIH YEThIpe
UTpAJIbHbIE KOCTH 3aMEHHUTh 3€PKAJIbHBIMH OTPaKCHUAMH OObIY-
HbIX HUIpajbHBIX KOCTeH (Kak 3TO mpuHATO B SmoHMM), TO
MHHMMaJIbHas CyMMa OCTaeTcs Mo-mpexHeMy paBHoit 40, a
MaKkCHMMaJjibHas IMoBeliaercd 0 308. MunMManbHOE M Mak-
CHMAJIbHOE pelICHUS MpeACTaBieHbl Ha puc. 135.

Bepx Bepx
4 6 3 2
2 2 2 3
1 3 s 4
2 2 3 2
Hu3s Hus
6 4 1 i
5 5 5 4
1 3 6 6
S 5 4 S
40 306

Puc. 135

Peinenus 3agaun 0 8 HrpasbHBIX KOCTAX ¢ MHHAMANBHOMU (40) H MakcCH-
ManbHo# (306) cyMMOii Ipou3BeIeHHil YuCiia OYKOB Ha 12 compukacaro-
muxca rpansx. boyee kpynHsiMu nudpamu HabpaHO 4YHCIO OYKOB Ha
BepXHE# rpaHH, Oojiee MEJIKHMH —Ha TpaHH, oOpallleHHOH Ha ceBep.
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6 5 4 2 2 3
5 6 5 1 1 1
S 2 3 B 2px 4 2 2
6 P 1 1 3
3 1 I 4 6 6
5 4 5 1 2 3
S 6 6 2 1 I
5 4 4 4 4
3 6 4 2 2 4
i 4 s | Cepeguna | 4 6 2
1 2 2 6 6 6
4 1 4 4 2 3
K 6 6 1 1 3
2 3 2 5 5
3 4 S 4 S 2
i i 3 Hus 5 6
1 2 3 4 4 6
2 1 2 5 6 5
294 1028

Puc. 136

Petiienre 3anaun o 27 UrpajibHbIX KOCTAX C MHHHMAJIbHOI (294) M MakcH-
manbHo# (1028) cymMMoii npou3BefeHdii YUCia OYKOB Ha CONPHKACAIO-
uMxcsa rpansx. bosee kpynHbiMH mudpaMu HabpaHO 4HCIIO OYKOB Ha
BEpXHeil rpaHHu, 6oJjiee MENKMMH —Ha IpaHH, oOpallieHHOH Ha ceBep.

B ciyvae aHajoruyHo# 3ajmayu ¢ 27 MrpajibHBIMH KOCTSAMH
MHEHHMMAaJIbHas CyMMa paBHa 294, a makcumaibHas 1028. Coort-
BETCTBYIOIIME peEIEHUs NpeACTaBlieHbl Ha puc. 136. Muaumym
JIOCTUTaeTCs B €IMHCTBEHHOM (C TOYHOCTBIO IO IBYX BO3MOX-
HBIX ODHEHTALMi LEHTPAJbHON HIpabHOH KOCTH) BapHaHTE
cTpoeHus kyba. IlepBbIM pelmn 3Ty TPyOHYIO 3amauy KeHHeT
JxexmeH, 3a HUM nocnenosanu Jleonapn Jlomos, [d3sun Ban-
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W |

W

€ €

Puc. 137

Perienne maxmaTHoM 3aJaym.

nepmensb, Anan Karbepron u Ilon Crusenc. JlomoB u Bepuep-
[IeJib PeIIWJIM 3aJavy, He mpHOeras K IOMOIIM KOMIIbIOTEpa.
IllaxmaTHas 3ajava Ha JOCKE S5-TO MOPAAKAa UMEET E€QUHCT-
BEHHOE (C TOYHOCTBHIO AO IOBOPOTOB U OTPAXEHWil) pelICHHe,
npeacTasjieHHoe Ha puc. 137. B 1972 r. s onmy6JIHKOBaJ HECKOJIb-
KO MHO# BapMaHT 3TO# 3amauyd B pasnene «MaTeMaTHyecKue
urpe» XypHana «Scientific American». I[lo3gHee ona Obuia
BOcrpou3BeeHa B Moeil xaure [19, 4*]. B nononHenuy K ri. 17
s YIOMSIHYJI oblIyio 3aiayy o paccTaHoBke k ¢ep3eil Ha Jockax
n-ro Nnopsika, Npd KOTOpOM MAaKCUMaJIbHO YHUCJIO IOJICH, He
HaxomsAmmxca nox 6oeM. Obmas 3anaya ocTaeTcs HEpELIEHHOMH,
HO PoHanpa I'paxsMm u ®an UYen u3 «Bell Labs» npomomxkaror
HaJ Heil paboTaTh W yXe MONYYHJIH HECKOJIBKO YAMBUTENBHBIX
pe3yJIbTaTOB, KOTOPbIE OyAyT OmyOJMKOBaHBI MO3IHEE.

NononHeHue

B OCHOBHOM TEKCTE s YTBEPXXJaJ, YTO MPH 3aMeHe OOBIYHBIX
MTpaJIbHBIX KOCTEH KOCTAMHU 3uUXepMaHa BEPOSATHOCTH HCXOAOB
B JIOOBIX HMrpax, CBA3aHHBIX C OpocaHMeEM KOCTei, OCTaloTcs
HEM3MEHHBIMH, HO 3TO HeBepHo. Hampumep, I'spu Tyamen
OTMETHJI, 4YTO MpH MIpe B TPUKTPAK QyOJIM paccCMaTpUBAIOTCA
Kak ocobple ciayyau. Mexay Tem BepOsATHOCTH Ay6Jed mus
HMTPJIbHBIX KOCTeH 3WXepMaHa OTJIMYalOTCA OT BEPOATHOCTEM
ny6neit mis OOBIYHBIX KOCTEH; HEBO3MOXHO [aXe BBIOPOCHUTD
Iyonp aBoiku. YibaM PyHkeHOYI COOOLIMN MHE B IHUCHME,
YTO JaXe B Ka3sHHO 3a TEMHU CTOJIaMH, 32 KOTOPHIMH HUIparoT
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B KOCTH, HrpajibHble KOCTH 3@XepMaHa HE MOTYT OBITh HCIIOJb-
30BaHbl B CTaBKax Ha BLINAJICHHE HEKOTOPBIX CYMM «B XECTKOM
BapUaHTe», T.€. Ha BbIMaJeHAE OJWHAKOBEIX YHCEN Ha OOeHuX
KocTsX. JIBe Takue cTaBku (Ha cyMMBl 4 u 10 B XkecTkoM
BapHaHTe) BOOOIIE HEBO3MOXHO CAENATh.

MHorue ydATaTENHd NpHUCHANIM anredpawyeckue JOKa3aTelb-
CTBa E€NMHCTBEHHOCTH WrpajbHBIX KOCTeH 3uXepMaHa, mo cy-
IIECTBY COBMAJAIoOlIMe C JOKA3aTENIbCTBOM caMoOro 3uxepMana,—
C MOMOILBIO NPOM3BOJSAIIMX MHOTOYJIEHOB U MX COWHCTBEHHOH
¢dakropuzanmu. B nByx omyG/IMKOBaHHBIX CTaTbAIX OTKPBITHE
3uxepmana o6obmanoce Ha ciay4alt k WrpaabHbIi KocTeH
¢ m TpaHAMH Kaxzaas. Takue OO6OOINEHHBIE KOCTH MOXKHO
MOJIeIApOBaTh C IMOMOMIbIO ILIATOHOBLIX TeJ, TPU3M C m
TpaHsAMH, M-yroJdbHBIMH BOJYKAMH WIH YpHAMH C M HIapaMH.
(CMm. pabothl «IlepeHyMepanusi TpaHed HrpajibHBIX KOCTeH»
Hys3#n Bponaitn [19, 5*] m «LlukioToMuueckue I[MOJIUHOMBI
H HeCTaHJApPTHHIE WrpajbHble KocTu» JIxo3eda Ianmuana [19,
6*]. Ilo3gHee MO CYIIECTBY T€ Xe pe3yJIbTaThl ObIJIM HOBTOPHO
moiyueHbl B paboTe «UrpajbHble KOCTH C INPaBHJIbHBIMHA
ucxogamu Opocanmii» JIptoncoM PobeptconoM, Pas HloprTom
u Ctadpenom Jlewapu [19, 7*].)

MOXHO JId TaK PacCTaBUTH MEJIbIE MOJOXKHUTEIbHLIE YUCTIa Ha
TpaHAX HOBYX MIpajbHBIX KOCTeH, 4TOOBI Jrobas AONMycTHMas
CyMMa OYKOB BBINIaJiajla C paBHOH BEpPOATHOCTBIO? JTa 3ajava
TaKkKe JOIyCKaeT €NWHCTBeHHoe pemeHue. CM. riaBy of6 wur-
paJbHBIX KOCTSAX Moeil kHuru «MaremaTtuueckoe moy» [19, 1¥].
®okyc Kapna ®dynbBeca ¢ MrpajJbHBIMH KOCTSMH OIHMCaH B €TI0
kuaure «Bo3moxnoctd ¢apo» [19, 8*] (c. 33-34), omybunko-
BaHHOM 4YacTHBIM 06pa3zoM. B 3TOH ke KHUTe TNPUBOAMTCH
aHAJIOTHYHBIA, HO OoJjiee CIIOXHBIA (POKYC C WIpajIbHBIMH KOC-
TSAMH, B KOTOPOM LHKJ JOCTHTAET 24 LUArOB.

B 0CHOBHOM TeKCTE 1 YIIOMSHYJI O TOM, YTO MHE He H3BECTHO
JI0Ka3aTeJIbLCTBO MHUHHMAJILHOCTH C BOCEMBIO KBaJIpaTaMH pe-
HIeHus 3a/layd O KBaJpaTaxX, KaXJas BEpIIMHA KOTOPBHIX COB-
MelleHa C BEPIIMHON MO KpaliHEH Mepe ele OJHOI'0 KBaJpara.
Wepep u3 'epMaHUu Hallen JOKa3aTesbCTBO, NMPaBaa, BECHbMa
IuHHOE. 3afaya JoMycKaeT 0600uieHre Ha CiIy4ai n-CTOpOHHUX
MHOTOYrOJIbHUKOB B MPOCTPAHCTBE JIIOOOTO 4mciIa H3MEpEeHHH,
A HECKOJIbKO YHTATeJied INMpHUCIald MAChMAa IO IOBOJY TAaKHX
BapMaHTOB 3ajayn. OTH 000OILIEHHA HOrpyXarwT HAaC B YB-
JieKaTeJbHEHIINe NeTalld CTPYKTYp MOJUTONOB B IPOCTPAHCTBAX
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BLICIINX pa3MepHocTeil. [ToMHTOmNBI, TPOEKIMHE KOTOPLIX CITyXaT
PEHICHASMH 33/IaYH O Pa3MEIICHAA TPEYTrOJBHHKOB, NPHHAIIE-
%kaT K KJjaccy Tak Ha3piBaeMbIX moymTomoB I'ecca. OHE pac-
cMoTpeHb! B xiaccadeckoM Tpyae I'. C. M. Kokcrepa «Perynsp-
Hble KOMILIEKCHbIE moymToms» [19, 9%], HeHe InoCcTymHOM
B w3ganmu GupMmel «Dover» B MAarkod o6noxke.

Teopema KoHy?s o miamkax 6buia 0606meHa Ha ciaydad
TpexmepHoro mnpocrpancrBa MOmxwHoMm JleBaiinHoM m Hpoit
INammk B crathe «IIpBDKKH HIamIeK B TpeX H3MepeHHsax» [19,
10*]. ABTOpHI mOKa3aym, YTO NEMIKa Ha KyOM4eckoi HOCKe HE
MOXET NPLITHYTh BBIIIE CEABMOIO YPOBHS.

ChnenuajmcTsl MO0 KapTOYHBIM ()OKYCaM HaHayT oOIMCcaHHA
¢dokycoB Ha ocHOBe mpuHmmma Kpyckaia B cTaThax, omyOym-
KOBaHHBIX B JIBYX XypHaJyax Ui (GoKycHHKOB—B crathe Kapia
®ympBeca m Maprmra Iapmaepa «IIpuammn Kpyckana» [19,
11*] u B penaktupyemoit Yapnzom XancoHoM kojonke «Kap-
TOYHBIH YTOJIOK» XypHana ,,The Linking Ring®, roe co ceommu
HACSMH BBICTYIIII CIEHHAJMCT MO KapTOYHbIM (okycam m3
Yukaro D Mapno. B 3toit ke konoHke (B nekabpe 1957 r.
u B Maptre 1978 r.) obcyxpammch aHaJIOTHYHbIE KAapTOYHHIC
(dokychl Ha OCHOBE Tak Ha3piBaeMoro mpuaumma Kpayca.

INepeuurniBasg HOBeuty «McuesnoBenne mamm Ppancuc Kap-
daxkc» B cbopruke pacckazoB o lllepioke Xoimce «Ero mocnen-
HHH IOKJIOH», 51, K CBOEMY yJHBJICHHIO, OOHAPYXXHJI CJieyIONIHee
3ameuanue Ulepioka Xoimca, KOTOpoe, MO-BHOAAMOMY, NpEH-
BocxumaeT npuHmmn Kpyckana: «Ecim Bel cleoyeTe OBYM
Pa3IMYHBIM JIMHHSM paccyXJcHuid, BaTcoH, TO HempeMeHHO
obHapyxHuTE TO4YKy mnepecedeHHA, KOTOpas MOJDKHA JieXaTh
HEAJIEKO OT HCTHHBI».
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Jlornyeckune 3apaum
PammoHpga CmannuaHa

IMo3BosbTe NPENCTaBHThL BaM IIpO-
(deccopa CMasinaHa, KOTOPBIH JOKaxeT,
410 1160 OH HE CyHIeCTBYET, JIHOO BbI HE
CYLIECTBYETE, HO KTO HMMEHHO CYLIECT-
BYET, BAM HE M3BECTHO.

H3 peuu MenBuHa @OUTTHHra,
npedcmasaneuwie2o Paimonoa Cmaa-
auana 6 Kaybe cmyodeHmos-mame-
MaAMuKos

Knura Paiimonna M. Cmannuana «Kak e Ha3pIBaeTcs 3Ta
kaura?» [20, 1*]-omHa M3 cCaMBIX OpPHTHHAJIbHBIX, TJIyOOKHX
M 3aHUMATEJIbHbIX KOJUIEKIUH 3a/1a4 10 3aHUMATEIbHON JIOTHKE,
KOTOpas koraa-nubo OpuIa HamncaHa. B He#t cobpano 6osee 200
HOBEHBKHX, «C MIOJIOYKH», 3a/a4, COCTABJICHHBIX XUTPOYMHEMH-
[IIMM aBTOPOM H MEPECHIIaHHBIX MATEMATHYECKAMHA LTy TOYKAMH,
3a0aBHBIMH aHEKJOTAMH M TOJIOBOJIOMHBIMH IlapaJOKCaMH.
KynpMHuHanMe# KHHTH MOXHO CYHTATh 3aMeYaTeJbHYK) CEpHIO
paccka3oB-3a/la4, BBOAALIMX YHTATEJsS B CAMYIO CyTh 3MOXaJib-
Ho# pabotel Kypra I'énens o Hepa3pelIMMOCTH.

KTo Takoit Cmannuan? On poauics B 1919 r. B Hero-HMopke,
u3zy4yan ¢unocopunro y Pynonbdpa Kapnana B Uukarckom yum-
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BEPCHTETE M MOJYYWI CTeneHb nokropa ¢uiaocoduu B ITpuHC-
TOHCKOM YHHMBepcuteTe. B Hacrosimee Bpems CmajumHaH mpo-
deccop ¢unocopun B8 Yuusepcurete mrata UHauasa (r. buy-
MHHITOH) M 3aCJyXeHHHI npodeccop MaTeMaTHKd H ¢uHio-
copuu B kosuiemxe Jlemana M lleHTpa acmMpaHTYpHI YHHBep-
caTeTckoro kojuiemka Heio-HMopka.

Cpeay crienuasiMcToB MO JIOTHKE, TEOPHH PEKYPCUBHBIX (yHK-
1IMH, TCOPHH [OKa3aTeJIbCTBA M HCKYCCTBEHHOMY HMHTECJUIEKTY
CMajuiHaH NoNb3yeTcss HauOOJIbIel M3BECTHOCTBIO KaK aBTOP
OBYX M3AIIHbIX Hebonbmux MoHorpadmii «Jloruka mnepsoro
nopsiaka» [20, 2*¥] u «Teopus dopmanbHbix cHcTem» [20, 3*].
Crarbs CMajuiHana B «®Punocopckoil 3HUHMKIONMEOHH» O 3Ha-
MEHHTOH rHmorese koHTHHyyma I'eopra Kantopa-meneBp
CXAaToro H sicHoro u3noxeHus. B 1977 r. m3narensctBo «Harper
& Row» BBIYCTHJIO NEPBYIO HEMaTeMaTHYecKyio kuury CMai-
nuaxa «Tao 6eamonBerByeT [20, 7] — 0OTHO H3 JYYIIIMX BBEICHHR
B TAOH3M, KOTOPOE€ MHE JIOBOJHJIOCH BHIETH.

K uncmy ocHOBHBIX yBiedeHHH CMmajuimaHa OTHOCATCS My-
3bIKa (OH BIOJHE NPO(ECCHOHATBHBIH MHAHHMCT-KJIACCHK), ¢o-
kychl (B oHOCTH CMaJIHaH HHOTAAa noApabaThIBall, BBICTYHas
¢ moka3oM (oxycoB) H-iaxMaThl. HetaBHO OH 3akoH4YHII paboTy
HajJ IByMs COOpaHHSIMH 3aMevYaTeJIbHBIX IIAXMAaTHBIX 33434
«[llaxmatusie ucropuu o Llepaoke Xoamce» [20, 17 u «Illax-
MaTHble HCTOpHH u3 , Thics4M W oxHod Houyu“» [20, 2], B
KOTOPBIX KaXKJas 3aJlada OPraHHYECKH BIUIETEHA B OeJUIETpH-
30BaHHbIE HCTOPHH. [J06aBbTe K OjecTdllleMy JHTEpaTYpPHOMY
CTHJIIO HEOOBIYaHHO Pa3BMTOE YYBCTBO IOMOpPA M KIPPOJLIOBC-
Kyl0 J1000Bb K NHapafiokcaM, W Bbl NOJYYATE IPCIACTABJICHHE
O TOM, YTO TaK NpHBJIEKaeT 4uTaTens B kuure «Kak xe
HA3bIBAETCS 3Ta KHHTaM».

Kuura orkpbiBaeTCs NOJJIMHHOH HCTOpHEH, KOTOpasi BBOOAT
omuy 43 m3moOneHHbBIX TeM CMmaumana. Korma Cmasmany
OBUIO IIECTh JIET, €r0 Crapimmii O6paT DMHIb Cka3al emy 1
ampess, YTo OAYPAuHT €ro Tak, Kak €Ile HHKTO He OJypaYHBaJl.
Bech menb ManeHbkuit CmajuiHaH OBLT HAacTOpOXe, OXHOas
PO3BITPBIIIA, H BEYEPOM, JI€XKa B IOCTEJIH, HHKAK HE MOT 3aCHYTb
mo To# k¢ mpuumbHe. Hakonen, DMHJIb OTKpBLI CBOH CEKpeT:
PaiiMoH 0KHIAN, YTO €ro OJypavaT, a IMHJIb 3TOrO HE Clea
M [O3TOMY OAYPAaYHJI CBOEro MUIajliero Opara.

«[ToMHHTCS, B TOT JE€HB S JOJITO €Ie BOPOYaJCs B MOCTEIH
[IOCJIE TOTO, KaK Mama BBIKJIIOYIJIA CBET, H JIOMaJa rojIoBy Haj
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TeM, OCTaBHJI MeHS OpaT B Jypakax WM HE OCTaBHJI,— IAILET
CMmajumnaH.— C oIHOR CTOpOHBI, €ciid OpaT MEHS HE Oxypavu,
TO s He MOJNYyYHJ TOro, 4YTo MHe ObLIO obemiaHo, H, cieno-
BaTEJIbHO, OCTaJICS B Oypakax.. Ho ¢ TeM Xe OCHOBaHHEM
MOXHO YTBEpXIaTh, YTO €cIH OpaT MeHS OIypaywy, TO £
noayuua oOEIaHHOE, M TOT/Ia HE IOHATHO, B KAKOM CMBICJIE MEHS
clemyeT CYATaTh OCTaBIIMMCA B jaypakax. Kak e Bce-Taku
00CTOHMT AeN0: Ooypauydsl MeHS OpaT WiM He ofypadmwi?

A He cTaHy ceifyac OTBEYaTh HA 3TOT Bompoc. B Hainei kHure
MBI elle He pa3 BEPHEMCS K HEMY B TOW WiM MHOU ¢opme».

ITocse BBOgHOrO pa3jeia, MOCBAIEHHOTO HEKOTOPBIM «100-
PbIM 3HAKOMBIM» — KJIACCHYECKHM JIOTHYECKHM 3a/1a4aM-T0JI0BO-
JIOMKaM, H3JIaraéMbIM HHOTAA IOJ HOBBLIM, HECKOJIBKO HEOXH-
JIaHHBIM YTJIOM 3peHHs, CMaJUIHaH 3HAKOMHT YHTATENS C TPEMS
THIIAMH NEPCOHaXeH OOJILIIMHCTBA MOCJEAYIONINX 3a/a4: C pbI-
HapsIMH, TOBOPSILEMH BCErJa TOJBLKO NpPaBAy, C JDKEIAMH,
HM3PEKAIOIIMMH BCETIa TOJIbKO JIOXb, H C HOPMAJILHBIMH JIFOdb-
MH, KOTOPbIE B OJIHHX CJIy4asiX TOBOPSAT IpPaBAY, a B APYTHX JITYT.

INopa3uTenbHO, KaKk MHOTO MOXHO M3BJI€4b BCEro JIMIIb H3
HECKOJILKHX CTPOK AHajiora MexJay 3THMM nepcoHaxamu. Ha-
MPUMEDP, OIHAXAb!I B OBITHOCTH CBOIO HA OCTPOBE, HACEJIEHHOM
TOJIbKO PHIIAPAMH H JDKenamu, CMaJUIHaH MOBCTpPEYas ABYX
MECTHBIX XHTEJIEH, OTIbIXaBIIMX MO JEPEBOM, H CIIPOCHII Oj-
Horo u3 HHX: «KTOo-HHOYnms u3 Bac pemape?». Korma ocrtpo-
BUTSHHH (0003HaYHUM ero A) oreeTd, CMaJuIBaH y3HaJ TO, YTO
xorten y3HaTh. KTo Takoid A4 -peiapb wim Joken? Kto apyroi
OCTPOBHTSIHHH?

Ha nepBblif B3rjsg kaxercs, 4TO IS peEHICHHS 3aJa4d
HMerolleiics HHPOpManMM HEIOCTAaTOYHO, HO KIIOYOM K pe-
IICHHIO CIIYXHT CJIeAyIollee 3aMeYaHHe: OTBET OCTPOBHTSHHHA
A no3oyw1 CMajUtHaHy y3HaTh TO, 4TO TpeboBaock. Ecim Obl
A oTBeTHJ YTBEpAUTENbHO, To CMaUIMaH HWYEro He y3Hal Obl.
(Ecnu A - pbinapb, To OAMH WIH 002 OCTPOBHTSHHHA MOTJIH OBl
OBITH PHIAPSMH, a eCH A — JDKeL, TO 002 OCTPOBHTIHMHA MOTJIH
6b1 ObITH JKenaMu.) CneIoBaTeIbHO, OCTPOBUTAHUH A TOJIKEH
6bUT OTBETHTH OTpHLATENLHO. Ho ecnu Gb1 4 ObLI phIlapeM, TO
OH JI0OJDKEH OBLI OTBETHTh YTBEPAHTEIBHO, a NOCKOJNbKY A
OTBETHJI OTPHIATEJILHO, OH IOJDKEH OBITH JpkemoM. Tak kak
A - JDKell, ero OTpHUATEIbHBIH 0TBET JoXeH. CleloBaTeIbHO, MO
KpailHEH Mepe OIMH M3 OCTPOBHMTSH HOJDKEH OBITH phILApEM.
TaxuM o6pa3oM, OPYro#f OCTPOBUTSHHUH — PHILADS.
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Bckope cpenu nepcoHaxeii KHUTH nosBiseTcs Anuca JIbrounca
Koppossa. Mbl BcTpe4aeM €€ B TOT MOMEHT, KOorma oOHa
3abaynmwiack B Jlecy 3aObIBYMBOCTH M HE MOJXET BCIIOMHHTb,
Kakoi ceroans neHb Hexesld (cM. 1. 3 «CkBo3b 3epkajio, H YTO
Tam yBugena Aumca» Jletomca Koapposua). B jecy Anmca
BcTpevaeT JIbBa M Emunopora. JIeB JokeT mo noHenelbHHKaM,
BTOPHHKaM H cpeaaM, a EguHOpoOr —mo 4ersBepram, NATHHALAM
H cy66oTaM. B octanbabie nuu Heaenu JleB 1 EnuHOpOr rosopst
TOJILKO IpaBAay. «Buepa ObLT oquH M3 [HEH, KOTIA 5 JITy»,— 3asB-
ssiet JleB. «Buepa ObL1 ogMH M3 [He#, Korna s TOXe JI'y»,—To-
BopuT Emmpopor. Anmca, He ycTymaroliasi OCTpPOTOH pa3yma
CMaJinaHy, cyMesla BBIBECTH, KaKOW [€Hb Hedesd ObLl BYepa.
Kaxoii?

3aTeM MOSBJAIOTCS HOBbIE MEPCOHAXH U3 3a3epKalibs: OpaT-
ol Tpansnsa w Tpynsunsa, Bensiii Koposw, lanrai-Bonrait
u Bapmarnor. Tpanans sener cebs kaxk Emmmopor, a Tpyis-
ns—kak Jles. Ilocne Toro kak AJjpca pellaeT CepHIO 3alad,
OCHOBaHHYIO Ha pasroBope Mexay Tpansnas u Tpymsus, lan-
Tai-BoiTail OTKpbIBaeT € CTpalllHyl0 TaiHYy: B 3a3epkajibe
CYIIIECTBYET ellle H TpeTHH OpaTel, HEOTIMYMMBIH MO BHAY OT
Tpansna u Tpynsans, u 30ByT ero Tpymomro. Tpynroo Beerna
JoKeT. AJIMca cepbe3HO O0OecmokoeHa, NOTOMY 4YTO BCE ee
NpEeObIAYIHE YMO3AKJIIOYEHHS MOIYT OKa3aThC JIOXHBIMH.
C npyro# croponsl, HlanTaii-Bonrait MoxeT nrats, n Tpymromo
MOXET He cymecTBoBaTh. CMaJIHaH NPHBOJMT YETHIPE BEPCHH
TOTO, YTO NPOMCXOIMT AAJbILE, H IPOCHT YATATENS 3aKIIOYHTD,
Kakas U3 BEpCHUH NpaBWIbHA M CYILIECTBYeT WJIH HE CYIIECTBYET
Tpymromo.

3aTeM 4MTaTeNb nepeHocHuTcsa B koMmenuto lllexcnupa «Bewe-
NHAHCKWI Kynen» M MPHIJIAIIAETCS K PEUICHHIO 3HAMEHHTOH
3alayd O Tpex IIKaTyJKax—30JI0TOH, cepeOpsHOW M CBHHIO-
BOM —C pa3JIMYHBIMH HaJNHCAMH, koTopyto Ilopuus npemiaraer
ceouM mnoxioHHHKaM. [loprper Ilopumm HaxoAMTCS JIHMILIb
B OJHOH IIKAaTyJIKe, H €CJIH MOKJIOHHUK MPaBWJIBHO Yraiaer
HIKATYJKYy C DOPTpeToM, To [lopuus OTHACT €My CBOIO PYKY
u cepaue. (He Bce 3HaroT, yro Ilopius mojackasbiBaeT CBOeMy
BO3JTIO0JICHHOMY, HameBas:

«C xeMm mo#igy s mox BeHen?
C Tem, KTO OymeT mMoJomew.

IlocnenHue cnoBa B 3THX JBYX CTPOYKaX pHGMYIOTCH CO CIIOBOM
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Nlapmpem 8 lapripem we 6 flopmpem we 8
IMad wKamyaKe 307000 WKAITIY/IRE

Sonomas Lepebpanas Ceunyosas
wkamynxka wramynxa UIxa. ynna
Puc. 138

ITepBoe ucnbITaHHe ¢ HIKATyIKaMH, NpuaymanHoe [lopiueii.

«CBHMHEI», YTO M MOACKa3biBaeT m30paHHuKy [lopuuu npasBuiib-
HBIA BHIOOpP ILIKATYJIKH.)

W3meHsst HaanucH Ha mkartyjikax, CMajUIMaH CO3[aeT CEpHIo
3aMevYaTeNbHBIX 3a/1a4, KOTOpble MOABOIAT YATATENs Bce Oiike
u Ommxe Kk TeopeMe ['énens. [lepByro U3 3THX 3axav Bbl BUOAHUTE
Ha puc. 138. IMopumsi, xoTOpas HAKOTOA HE JIKET, OOBICHIET
CBOEMY MOKJIOHHHKY, YTO HCTHHHa caMoe OoJblliee ogHa Hal-
muck. Kakylo mikaTysky emMy cienyer BoIOpaTh?

CmanmuaH npuayMbIBaeT 3aMeqaTeIbHbIe BapHalMi Ha TeMy
xaTysok opuun. B HeKOTOpBIX 3aa4ax HA KaXOM MIKaTyJIKe
HMEIOTCS MO IBE HAAMWUCH. MBI y3HaeM Takxke, YTO MIKATYJKH
IenaroT OBa MacTepa— BeunHu, MoMelaronuii Ha IIKaTyJKax
cBoeil paboThl TOJILKO INpaBAMBBIC HAOMHCH, ¥ YeJUTHHM, TIO-
MEIIAoIINii Ha CBOMX HIKATYJIKaX TOJBKO JIOXKHBIE HAAIUCH.

PaccMoTpmM ellle ofHy 3axady CO IIKATYyJKaMH, H300paxeH-
Hylo Ha puc. 139. Haanmuce Ha KpblKe 30J0TOH IIKATyJIKH
rmacuT: «[lopTper He B 3TO# mkatynke». Ha kpbliike ce-
peOpsiHOM LIKAaTyJK¥ 4uTacMm: «POBHO OJHO W3 JABYX BBICKA-
3pIBAHHM, BHITPABHPOBAHHBIX HAa KPBIIIKAX, HCTHHHO». DTH IIBE
HAJIMCH NPEICTABIAIOT COOOHM JIOrMYECKYIO AMJIEMMY, HMEIO-
Iy OTPOMHOE 3Ha4YeHHEe B HCTOPHH COBPEMEHHOH CEMaHTHKH.
INoxnonnuk Ilopmuu paccyxmaeT crepyrommm obpaszom. Ecim
HCTHHHA HANNKCh Ha cepeOpsHOM IIKaTyJKe, TO HANMUCh Ha
30JI0OTOM WIKaTynKe JoxkHAa. Ecim Haamuch Ha cepeOpsiHOM
oIKaTyjdKe JIOXHA, TO Haamucd Jubo obOe MCTHHHBHL, aubO obe
JoxHbl. OHH He MOTYT OBbITh 00€ HUCTHHHBI, €CJIM HAIIHCh Ha
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flopmpem PoBHG 0GgHO U3 I3mux gBYXx
HE 39eCh YIMBEPHGEHUL UCITUNKO

Jonamas Cepebpanas
wramyrka wHamynka

Puc. 139

B xako#i u3 uikatynok Haxomutcs noptpet ITopuuu?

cepeOpsiHO# IKATYJIKE JIOKHA, H TI03TOMY 00€ HaINHCH JIOXHBI.
M B ToM, H B OpyroM Cilyyae HaIQNHCh Ha 30JIOTOM IIKATYJIKE
noxsa. CregoBaTelbHO, NMOPTPET HOJDKEH OBITH B 30JI0TOM
HIKaTyJke. I[IOKJIOHHHK C TOPXECTBOM OTKDBIBAET 30JIOTYIO
IIKATYJIKy, HO K CBOEMY yXacy oOHapyXuBaeT, YTO OHa IyCTa.
IMopTper HaxomuTcs B Apyroi mkaryike. I'me ommubka B ero
paccyXIeHHuAX?

Owmubxy nokjoHHMK IlopiuM cosepinaeT, Koraa Mpenro-
JIaraeT, 4YTO BBICKA3bIBAaHWE, BBLIIPABHPOBAHHOE HA KpBILIKE
cepeOpsiHO# MIKATYJIKH 100 UCTHHHO, JMOO0 JI0XKHO. JTa 3a1a4a
CMmamnuana 3HaKOMHT HAac C COBPEMEHHOW KOHUENIHel Me-
Tas3bIKOB. 3HAYEHHS WCTHHHOCTH BBICKAa3bIBAHHH KOHKPETHOTO
s3bIKa JOMYCTUMO OOCYXAATh TOJILKO B 6oJiee IIHPOKOM S3BIKE,
MM MeTas3blke, COLEpXalleM INepBbli B KayeCTBE CBOETO
moAMHOXeCTBa. EC/IM e s3bIK YTBEpXAAaeT YTO-THOO OTHO-
CHTEJIbHO 3HAaYeHHH HCTHHHOCTH CBOHMX BBICKAa3bIBaHHWH, TO
B pe3yJibTaTe 4acCTO BO3HHKAET JIOTHYeCKoe MpoTHBOpeure. be3
METaBbICKa3bIBAHUI OTHOCHTEILHO MCTHHHOCTH WIH JIOXHOCTH
HaJHUCeH Ha KPBILIKAX IIKATYJIOK WJIH HHPOpPMAIMH O TOM, Kak
CBA3aHBI MEXOy COOOH 3TH 3HAa4YeHHUS HCTHHHOCTH, HAIIHUCH
MOTYT OKa3aTbCs OECCMBICIICHHBIMH.

3ateM Ha crpamuMiax kHurd CMajUinaHa NOSBJISETCS HH-
cnektop Crornann-Spaa Jlecom Kpar, 1 CMajuiHaH 3HAKOMHT
HAC C CepHeil 3aralouHBIX [eJ, PacCIeIOBAHHBIX HHCIIEKTOPOM,
KOTOpbIE MOTYT OBITH pa3pelleHbl C MOMOIIbIO NEAYKTUBHBIX
ymo3akmoyennid. Haubonee nmpocto mepBoe U3 eI
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Ha cknape coBepuieHo kpynHoe xuineHHe. IlpecTynHuK (WM mpec-
TYNHHUKH) BbiBe3 HarpablieHHOoe Ha aBTroMaliuHe. [logo3peHne mano Ha
TPeX NPECTYIHHKOB-PEUUTUBUCTOB A, B u C, KOTOpbIe ObLIN JOCTABJIEHBI
B Cxotnaun-Spna mia ponpoca. Beuto yctaHOBIIEHO crenyroiiee:

1) Hukro, kxpome A, B u C, He Obu1 3aMelIaH B XHILEHUH.

2) C Hukorja He XOOUT Ha gOeno 6e3 A4 (M BO3MOXHO, APYIHX
COYYaCTHHMKOB).

3) B He yMeeT BOAMTb MAILMHY.

BuHOBeH WM He BUHOBEH A?

INocnenyromue cTpaHunbl cBoed kHurd CMajuIHAaH OTBOIUT
NPaKTHYECKHM COBETaM O TOM, Kak ybepeubcs OT 0OOpDOTHEH,
BHIOMpATh HEBECTY, 3allMINaTh ceOs Ha cyne W KEHHThCS Ha
noyepH koposs. Ilyctb, HampuMep, Bbl XOTHTe yOeauTh 3a-
BUHYIO HEBECTY, NHTAIOIIYIO B CHJIY KaKHX TO HEOCTHXHUMBIX
NPUYHH HEOJOJNMMYIO CHMIIATHIO K JDKeIlaM, B TOM, YTO BBI
6orarerit joxen. (Bel mosmokHBI OBITH OoraThIM WiIn O€IHBIM.)
MoxeTre M JOOHMTBCH XEJTAEMOro C IMOMOIIbIO OXHOM-€IMHCT-
BeHHOM Ppasn1? [a, I 3TOro BaM HeoOXOOUMO JHIIB CKa3aTh:
«S Oennbiii Joken». Hepecta cpa3y e moiiMer, 4TO BbI He
MoXeTe OBITh pBIApeM, TaK Kak phIapb He MOr OBl JraTh
¥ YTBEPX/JATh, YTO OH OeHbIi JoKel. ITOCKOIbKY BBI JDKEIl, Balle
BBICKa3bIBaHAE JOJDKHO OBbITh JI0XHO. CnenoBaTenbHO, BBI
6oraTeiit Joker. I1penmosnoxmum, YTo HeBeCcTa Ha BbIJAHBU MUTAET
CHMIIATHIO TOJIbKO K phbinapsaM. Kakas ¢pa3a ybenur ee B ToM,
4YTO BBl OOraThiii pbiiaphb?

Crenyromuii pa3fieJl MOCBSIIEH JIOTHYECKHM 3a/iladaM, OC-
HOBaHHBIM Ha YCJIOBHBIX BbICKa3biBaHMAX Buna «Ecmu P wuc-
THHHO, TO Q) MCTHHHO». Bbicka3biBaHHs P M Q CBA3aHBI MEXIY
co00if OTHOIIEHWEM HMILIMKAUUM, NPAaBHJIbHAS HHTEPIPETAIHS
KOTOpPOTO HMEET MEPBOCTEIEHHOE 3HAYEHHE I MOHUMAaHHS
HCYHUCJICHAS BbICKasbiBaHHH. CMajulHaH yMello OOBITphIBacT
HM3BECTHBIC MapaJokChl HMIUIHKAOWH, a 3aTeM npHBoauT 18
OCTPOYMHBIX JIOTHYECKHX 38/1a4, HENPEOJOJIHMBIX IS TeX, KTO
HE OCTUT YBEPEHHOTO BJIAJICHHS 3aKOHAMH JIOTHKH.

3aTeM MBI BCTYNa€M Ha OCTPOB Baay—enuHCTBEHHOE MeCTO
Ha 3eMiie, re HEKHHd Xpell 3Ha€T OTBET HAa aPXHBAXHBIH
MeTadu3uueckuii Bompoc: «IloueMy Ha cBere BooOlLlEe CyIIECT-
BYET HEYTO, a He HH4TOo?» Ha ocTpoBe OGUTAIOT TONBKO PhIlIApH
u jokennl. Ilocne cepum BcTpeu ¢ oburtartensMu octpoBa Baan
CMaJUMaH JOKa3bIBa€T, YTO OCTPOB CYILECTBOBATb HE MOXET.
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Joka3aTeNbCTBO HECYIIECTBOBAHMS HENPAMEHMMO K CIle-
JYIOIIEMY OCTPOBY, KOTOpbIi mnocentaer CMaJUiMaH,— OCTPOBY
3oM6u. OTnu4yuTL 30MOH, KOTOpHIE BCErhga JIYT, OT JIOAEH,
KOTopbIe BCETJa TOBOPAT IpaBay, Hederko. CHTyalus OCIOX-
HsieTcs emie OoJIbIlle TeM, YTO Ha BCE BOMPOCHI, JOIYCKAaIOIIHE
OTBETHl THHA «Ia—HET», OCTPOBHUTIHE OTBEYAIOT «Dajy» miIA
«1a», HO, K COXAaJIeHHIO, HE H3BECTHO, Kakoe M3 ITHX CJIOB
O3Ha4YaeT MO-HAIlEMY «Ja» U Kakoe «HeT». IIpedrmosiokuM, 4yTo
BBl COpalllMBaeTe OCTPOBUTSHMHA, O3Ha4YaeT JM «bam» mo-Ha-
1eMy «ia», 4 oH otrsedaeT: «ban». Bol He MOXeTe oNpeneNuTh,
YTO o3Ha4aeT «bam», HO MOXETE JM Bbl CKa3aTh, KTO BCTpe-
THBIIHMHCS BaM OCTPOBHUTSHHUH —30M0u wiu 4eoBek? MoxHO JH
BBISICHHTB, YTO O3HaYaeT MO-HalleMy «0aj» C MOMOILIBIO Ol
HOT0-€[JMHCTBEHHOrO BOIIpOCa, OMYCKAKOIIEr0 OTBET THIA
«ma—HeT»?

He MeHee cTpaHHBIE CYHIECTBA HACEISIOT H TpaHCHILBAHMIO,
KyJa TepeHOCHT 4YuTatens BooOpaxenme CMmaumana. OO6m-
TAIOLIKE 31€Ch JIFOAU (KOTOpBIE BCErla TOBOPAT MpPAaBy) BHEIHE
HUYEM HE OTJMYAIOTCA OT BaMOHPOB (KOTOpBHIE BCeria JITYT).
K ToMy ’e mOJOBHHA TpaHCHJILBAHIIEB HE B CBOEM YMe.
CusTHBIINE C yMa TPAaHCHJIbBAHIBI CYMTAIOT BCe HCTHHHBIE
BBICKA3bIBaHAS JIOKHBIMH M BCE JIOKHbIE BHICKA3HIBAHWUS HUCTHH-
HbIMH. Bcero, TakuMm o00pa3oM, CyIIeCTBYIOT 4YeTHIpE THIIZ
TPaHCHJIbBAHIIEB: JIIOZH B 34PaBOM PACCYAKE, JIIOAHA HE B CBOEM
yMe, BaMIIMPpbl B 3[paBOM pacCyiKe H BaMIHpbl, CISTHUBIIHE
¢ yMa. JIroboe BbICka3bIBaHHE 4eJIOBEKa B 3JpPABOM DAacCyKe
HMCTHHHO, a JI000e BHICKA3bIBAHHUE YE€10BEKA, CIATHBILETO C YMa,
noxuo. Haob6opot, moboe BriCka3bIBAHHE BAMIIAPA B 3APaBOM
paccynke JIOXHO, a Jtoboe BhICKa3bIBaHHE BaMIIMpa, Haxols-
HIerocsi He B CBoeM yMe, HCTHHHO. K cuacThio, B TpaHCHJIbBaHAA
Ha BCE BONPOCHI OTBEYAIOT HAa IOHATHOM BceM s3bike. Kak
C MOMOLIBK0 OOHOTO BOIIPOCa, NONYCKAIOHMIETO OTBET THNA
«1a—HeT», MOXHO OIpPEIENUTh, SBISETCS JH TPaHCHJIbBaHeN
BaMnupoM? Kak ¢ momoubio ogHOro Bompoca, qomycCKaromero
OTBET THINA «JIa—HET», MOXHO OIpEelNeIHTh B CBOEM JIM OH
pasyme?

CmannuaH >XaXAeT BBIACHATB, xHB JH rpad /[lpakymna
3anyHaHCKUH, M C JTOM IENBIO 3aJacT BOIPOCH! PAa3JIMYHBIM
TpaHCHIbBaHIaM. UHTaTens HOJDKEH JeJlaThb BHIBOABLI H3
OPUBOAMMOIO B TEKCTe auanora. JTor pasnen kaurd Cman-
JIHaHa 3aBepllaeTcs OIHMCAaHWEM TPaHAMO3HOTo Oajna B 3aMke
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rpada pakynsl 3anmywaiickoro, rae B [OOBEpILEHHE BCETO
TMPUCYTCTBYIOIUE OTBEYAIOT HAa BCE BONpPOCH! «bamy» mim «aay»,
KaK Ha OCTpoBe 30MOH. B pe3yiapTaTe OTBaXKHOMY IIyTEIIECT-
BEHHHUKY NPHXONMTCS JIOMATh TOJIOBY HAal TPEMs BOMNPOCAMH.
B cBoeM jm pasyme ero cobecemuuk? Yenosek ju oH? YUto
o3navaeT «bay;»? B xoHnme xonnmoB CMa)UiHaH OOHapyXHBaeT,
4yro rpa¢d [pakyna XHMB, HO CHSTHI C yMa.

OxHa riaBa XHHTH Ha3biBaeTca «Kak Jokas3aThb 4TO YyIOJTHO».
BhoxsoBneHHBIH NPHMEPOM BENHKHX COQHUCTOB H3 OUajora
Ilntatona «EBTHOEM», B KOTOpPOM OJAMH H3 COOeceHHHKOB
IOKa3bIBacT HAPYroMy, 4TO oTeln Toro—mec, CMammad pac-
CMAaTpHBaeT Pa3JIMYHBIC METO/bI, IO3BOJIAIONINE [{OKA3BIBATH
(WM mo kpaiiHeH Mepe Co3/1aBaTh BHAMMOCTBH IOKa3aTeNlbCTBa)
YTO YTOJHO, HAampHUMep CyllecTBoBaHme bora, depTa, emuHO-
poroB, dena Mopoza u T. n. OauH U3 METOINOB 3aUMCTBOBAH H3
TPaJAIHOHHOTO OHTOJIOTHYECKOTO J0Ka3aTeJIbCTBA CYIIECTBO-
BaHus bora. Hekoropble npyrue npencrapisioT coboil BapuaH-
Thl OJHOTO TOHKOTO METO[la, OTKPBITOTO CHEHATHCTOM IO
maTeMaTH4eckoit joruke [x. bBepxm Poccepom.

PaccMoTpuM, HanpmMmep, cliellyiolllee yTBepxaeHue: «Eciu
3TO YTBEpXICHHE HCTHHHO, TO [enm Mopo3 cymiecTByeT».
CMmaiuman mumietr: «Ecim Haie yTeepxxaeHde HCTUHHO, To Hen
Mopo3 3aBenoMo cymiecTByeT (IOTOMY 4YTO €CJIH 3TO yTBEPX-
JCHHE HCTHHHO, TO JIOJDKHO OBITH BEpPHO, YTO €CJIH 3TO YT-
BEpXIeHHE HUCTHHHO, To Men Mopo3 cymectByer, U3 4ero
caenyet, yro Hex Mopo3 cymectByer). CnemopaTenbHO, TO,
0 YeM FOBOPHUTCH B YTBEPXKICHHH, BEPHO, IOITOMY YTBEPXICHUE
HCTHHHO. 3HAYHT, YTBEPXKICHHE UCTHHHO, a €CJTH OHO HUCTHHHO,
To Hen Mopo3 cymectsyer. Cnenmosartenbao, [dex Mopo3
cyiuectByeT». Paccyxaenue HeBepHO, HO 6e3 HOHHMAHHS POJIH
METasA3bIKOB OOBSACHUTD, B Y€M 3JeCh AEJIO, He TaK-TO HPOCTO.

IIpenmocnenasisi riaBa 3HAKOMHT YHTATENs C H3BECTHBIM
napaokCoM Jokera («To YTBEpXKICHHE JIOXKHO») B pa3JIMYHBIX
BapHaHTax H obnadeHusix. Hexoropele U3 Hambosee riiyOokmx
[1apaJOKCOB JIOTHKH M TeOpHH MHOXecTB CMajiMaH H3jaraer
B Takoil ¢opMe, KoTopas nenaeT HX Oojiee MOHSTHBIMH, YeM
xorga-nubo npexne. Bor, Hanpumep, kak CMaJuidad OOBACHIET
3HAMEHHUTHIH MApafgoKC, H3BECTHBIA 1101 Ha3BaHHEM MAapasoKca
Puinapa, T.e. caMyio OCHOBY JoOKa3aTeibCTBa TeopeMbl [énens
O Hepa3pelMMOCTH.

V gBekoero mateMatdka umeercs «Kamra muoxecrs». Ha
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KaXX[IOH CTpaHMIIE 3TOM KHMUITM MAaTEMAaTHK BBHINMCHIBACT IENIbIE
MOJIOXKUTEIbHBIE YUCIA MJIM MPUBOJUT OIMHMCAHHS KAKMX-TO IOJ-
MHOXECTB HaTypaJIbHBIX 4uced. CTpaHHIbI KHHTH TIEPEHYMEPO-
BaHBI MTOCJIENOBATENLHBIMHU HENbIMU YuciiaMu. Eciu 4yucno n He
3allMCaHO Ha n-#i CTpaHHIlE, TO OHO HA3BIBAETCHA OPAMHAPHBIM
(oObIKHOBEHHBIM). PaccMOTpPHM MHOXECTBO BCEX OpAMHAPHBIX
yucen. ITpeanosokuM, 4To 3T0O MHOXKECTBO ONUCAHO HA HEKOTO-
poii ctpanune «Kuuru Muaoxects». HoMep cTpaHHUIBI HE MOXET
OBITH OpOMHAPHBIM YHCJIOM, TaK Kak eciad Obl HOMep Obll
OPAMHAPHBIM YHCJIOM, TO OH CTOSUJI ObI HAa TOH XX€ CTpaHUIIE U,
cJIe10BaTeNbHO, ObLT OBl 3KCTpaopaAuHapHBIM YuciIoM. C apyroi
CTOPOHBI, OH HE MOXET OBITh ¥ 3KCTPAOPAUHAPHBIM YHUCJIOM, TaK
Kak ecJId Obl OH OBLT 3KCTPAOPAHMHAPHHEIM YHCJIIOM, TO JOJDKEH
ObLT OBI CTOSATH HA TOM XE CTPAHUIIE, a MO MPEHIOJIOKEHHIO Ha
CTpaHUIIE BBINMCAHBI TOJBKO OpaMHapHble 4yHMcia. I[IpotuBope-
4ue, K KOTOPOMY MbI NIPUXOAMM, BBIHYXAA€T HAC OTKA3aThCA OT
MPEANOJIOXKEHHSI O TOM, YTO MHOXECTBO OPAHHAPHBIX YHCEN
MOXeT ObITh omucaHo B «KHHUre MHOxecTB». CleqoBaTeIbHO,
CYIIIECTBYET MHOXECTBO MOJIOKHUTENBHBIX IEJIBIX HHUCEN, KOTOPOE
HE MOXeT ObITh omucaHo B «KHHIe MHOXECTB».

Temnepb MBI yXe pacrnoJjiaraéM BCEM HEOOXOOUMBIM ISl TOTO,
YTOOBI 1O AOCTOMHCTBY OLICHHTH KYJIbMHHAIMOHHYIO —ITOCIEI-
HIOIO —TJlaBy B kHure CMmallyiaHa, IOCBSIIEHHYIO TeopeMe
I'énensa. Hackoapko MHE H3BECTHO, 3TO caMoe OJecTsiee
BBEJEHHE B KpPYr M€, CTaBHIMX BEJMKUM BOJOPa3[EIOM
B MCTOpDUHM HCCIECIOBAaHMH MO OCHOBaHMAM MarteMaTtHkH. Co
BpeMeH Jle#OHMIITAa MaTEMAaTUKH MEUTAJIH O TOM, YTO KOrJa-HH-
OyIb BCIO MAaTEMAaTHKY yJacTCsi OOBEIMHUTH B paMKax oOImmp-
HOM CHCTEMBI, YTO ITO3BOJIUT [JOKa3blBaTh MJIU ONPOBEPraTh
Moboe yTBepXkaeHue. JIeHOHMIY yaajloch IpPEeBPATUTh MEYTY
MaTeMaTHKOB B mpemMeT ¢uiocodckux mucnyToB. «Ecimu Onl
BO3HUKJIM KaKde-TO pasHorjacus,—mucaj JledOHui,—TO crop
Mexnay asyms gumocodpamu Obun OB HUYYTH He Oojiee HEOOXO-
UM, YeM CIIOp Mexay AByms Oyxranrepamu. 160 M Jocra-
TOYyHO ObLIO OBl B3ATH B pPYKH Trpudend, cecTb 3a CBOH
rpudenbHble JOCKM M cKa3aTh APYr ApYry (TpUTJIacHB, €CIH
YyroJHO, MpHUATENEl B KavecTBe cBUICTENeiH): «JlaBaiiTe mocyd-
Taem».

HecObITOYHOCT, MeEYTHI CTajla OKOHYATENBHO SCHOM B
1931 r., xorga BeiLIa B cBeT pabota I'émens. B atoit pabo-
Te 25-netufi I'€menp mokxasajy, 4TO OEAyKTHBHAS CHCTEMA
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«Principia Mathematica» Hopra YVaittxena u beprpana Paccena,
a TAaKKe POJACTBEHHBIX CHCTEM, HANPUMEP CTAHAAPTHON TEOPHH
MHOJXECTB, COJIEPXKAT Hepa3pelldMble YTBEPKICHHS, T.€. TaAKHE
YTBEPXKAEHUS, KOTOPbIE HCTHHHBI, HO UCTMHHOCTH KOTOPBIX HE
MOXeET OBITh [OKa3aHa B paMkax cucTreMsbl. ToyHee rosops,
I'éneny mokaszanm, 4YTO ecnM Takas CHCTEMa, KakK CHCTeMa
«Principia Mathematica», ymoByieTBOpsi€T HEKOTODBIM pa3yM-
HBIM YCIIOBHSIM (CaMOCOTJIACOBAHHOCTH, T.€. HENMPOTHBOPEYH-
BOCTH), TO MOXXHO ITOCTPOUTH YTBEPXK/ICHUS, KOTOPBIE OKaXYTCSH
HepaspelmMMbIMA. ['€mens Aoka3zanm Takke, 4YTO €clU Takas
CHCTEMa HENPOTHBOPEYHBA, TO HEBO3MOXHO HOKa3aTh €€ He-
NMPOTHUBOPEUYHUBOCTH, OCTABasiICh B pPaMKaX CaMOH CHCTEMBI.

Pesynpratel 'émens mpuMeHUMBbI K J1F000H [IeIyKTHBHOHU
CHCTEMe, JOCTATOYHO OoraTtoit IS TOro, 4ToOBl COXEPXaTh
apubmetuky. [lake B OOBIMHOW apupMETHKE CYyLIECTBYIOT
YTBEPXKACHHUS, KOTOpbleé WCTHHHBI, HO HemokasyeMbl. (OdeHb
MPOCTBIE CHCTEMBI, TaKde, Kak apudMeThka Ge3 YMHOXKCHHS, HE
colepaT HUKAKUX Hepa3pelMMBIX yTBepxaeHuil.) Kpome Toro,
HEBO3MOXHO J0Ka3aTh HEMPOTHBOPEYHBOCTH apUGMETHKH, OC-
TaBasiCh BHYTPH apUPMETHKH.

Pasymeercs, MOXHO paclpuTs apudMeETHKY, [100aBHB
HOBBIE aKCHOMBI, TaK, YTOOBI pacIIUpEHHAsi CHCTEMa ITO3BOJIsIA
JIOKa3bIBATh JII0OOOE Mpexk/ie He Pa3spellMoe yTBEpKIACHUE. Y BB,
B PAacHIMPEHHOW CHCTEME CUTyalUs CTOJb e Oe3HaJeXHa, Kak
u B ucxonHoit apubmertuke. ITosTopss paccyxnenus I'énens,
MOXHO TI0Ka3aTh, YTO PACIIMPEHHAsl CHCTEMa COHEPKUT HOBBIC
HEpaspelluMble YTBEPXKACHUS U YTO HENMPOTHBOPEYMBOCTH pac-
LIIMPEHHOM CHCTEMBI He MOXeET OBITh OKa3aHa B paMKaXx 3TOM
cucteMbl. IlocTpoeHue Bce Ooyiee MIMPOKHX CHCTEM MOXHO
MIPOJOJDKATh HEOTPAHHYEHHO, HO NIPH 3TOM HHKOTJa HE yaacTcs
JIOCTHYb YPOBHS, TPH KOTOPOM BCE HEPA3PEILUMBIE YTBEPXKICHUS
OyAayT M3rHaHBI U3 CHCTEMBI WM JOKAa3aTeJIbCTBO HEMPOTH-
BOPEYMBOCTH CHCTEMBI CTaHET BO3MOXHBIM B paMKax caMoid
CHCTEMBI.

B apudmeTruke cyiiecTByeT OJHA 3HAMEHHTAs HEPELICHHAS
nmpobieMa, HasbiBaeMas rumore3oi I'onsabaxa. OHa yTBEpXk-
J1aeT, 4TO JII060e YeTHOE YUCIO OoJibiee 2 MPeACTaABUMO B BHIE
CYMMBI OBYX IpPOCTBIX 4HMGeNn. HUKTO He mokasay rumoresy
Tonpnbaxa ¥ HAUKTO HE ONPOBEPT €€, MOCTPOUB KOHTPIIPUMED.
Bo3MoxHo, uTo runote3a ['onpabaxa HepaspeluMma B CMBICITIE
I'énensa. Ecnmu ato Tak, 1o rumote3a [onpabaxa Bepna, HO
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HegokadyeMa B paMkax apupmetukd. ['mmoresa I'ompabaxa
BEpHA, TaK Kak €cjid Obl OHa ObINla JIOXKHA, TO CYILIECTBOBAJ ObI
KOHTPIIPUMED, a B 3TOM cJy4ae runore3a Obuia Obl pa3pelImMoi.

Eie 6oJiee TPEBOKHBIM acCHEKTOM 3TOW CHUTyaIldHl SIBIACTCS
HEBO3MOXHOCTh KOHCTPYKTHBHOTO JOKa3aTelbCTBA TOrO, YTO
B OJIMH IIPEKPACHBIN JCHb MaTEMATHKH, 3aHUMAIOIIHECH TEOpHEH
YyHcel, He HaWAyT apudMeTHUeckoro AoKa3aTeNbCTBa MPABHIb-
HocTH runote3nl I'ompabaxa u ... ee jgoxHocTu! MaTeMaTHKH
HAJIEIOTCS H BEPAT, YTO TAKOE HUKOTJA HE CIYIUTCS HHU C OQHOM
apupMeTHYECKOH TeopemMoil MOTOMY, 9YTO ecld Obl Takas
TEOpeMa Hallllach, TO OHA O3Ha4aja OBl KpyIIeHHE apH)METHKH,
ma u Bce MarteMmatukdu. (HerpymHo moka3ath, 4YTO eciH
JEOYKTHBHAs CHCTEMa, B KOTOPOH BO3MOXKHBI JOKAa3aTeJIbCTBA
OT TPOTHBHOTO, COACPXKUT XOTA ObI OJHO MPOTHBOPEYUE, TO
B Takoil CHCTEME€ CTAaHOBHUTCS AOKa3yeMbIM It000O€ YTBEpXKIe-
HHe.) MaTeMaTHKH-TITATOHUKH, KOTOPBHIE CYHTAIOT AaKCHOMBI
apudMeTHKU MCTHHHBIMH, a TTPAaBUJIA BHIBOAA NPAaBHIILHBIMH, HE
HUMEIOT TaKUX XJIOMOT, HOO CYMTAIOT, YTO HUKAKHE TPOTUBOPEUHUS
BO3HUKHYTh He MoOryr. OmHako y YHCTO KOHCTPYKTHMBHBIX
¢bopMaNHCTOB TAKMX TapaHTHil HE CYIIECTBYET.

VTBepxkacHNA, Hepa3pelluMble B cMbicnie [€nens, Hepas-
peluMBL TOJIBKO B paMkKax OaHHOU cucTeMbl. [losgBuBinuecs
B 1936 r. pa6otret A.M. Telopunra u Ajyionzo Uepua ycra-
HOBHJIM, YTO CYIIECTBYIOT IpoOJeMbl, Hepa3pemuMseie B 6oiiee
riyO0OKOM CMEBICIE. DTH aBTOPHI MOKAa3ajM, YTO CYIIECTBYIOT
NMpoOGJIEMBI, JJIs PEUICHUS! KOTOPBIX HET KOHEUHBIX aJITOPUTMOB,
WY pa3peuiarimmx npouedayp. K UHCIy NOpHMEpPOB Takux
abCONMIOTHO HEpPa3pelMMBIX NPOOJIEM OTHOCATCS 3HAMCHHUTAsS
npobjieMa OCTaHOBKM B TE€OpPUH MamudH ThIOpHHTra, npobiieMa
[IBETHBIX JOMHUHO B TEOPHHU YKJIAJOK, IPOOJEMBI B TEOPUH HI'DBI
«Ku3up», mnpeanoxennod J[Ixonom XoptoHnoM KonyseM, H
MHOrue papyrue. Hukorma HH B OOHOM M3 JIOTHYECKH He-
MPOTHBOPEYUBBIX MHPOB HE YHACTCA NOCTPOHTH KOMIIBIOTED,
CKOJIb GBI MOIIHBIM OH HH OBLI, KOTOPSLIH ObI, MTpasi CHMBOJIAMH,
CMOT PEIINTH TaKHe NMPOOJIEMBI 332 KOHEYHOE YUCIIO ILAroB.

C 1936 r. MaTeMaTHKd NpHIYMajld MHOXECTBO [dOKa3a-
TENBCTB TeOpeMEBI [ €€ U MONy4YeHUS CBA3aHHBIX C HEH pe3yJiib-
TatoB Uepua — Triopunra. HekoTopsle u3 6oJiee MO3JHUX JOKa-
3aTENIbCTB OKa3ajiich 0oJiee NMPQOCTHIMH, Y€M MEPBOHAYATILHOE
nokasatenbcTBO I'énend. CMajuiaH HaXOOUT 3aMevaTelbHbIH
TIpHEM I H3JIOKCHHS Pe3yIbTaTOB I €/1eN1s, OTIpaBJIsisa YHTATE-
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Jis Ha BOOOpakaeMblIid I€NENIEB OCTPOB, HACEJICHHBIN TOJILKO PhITa-
psIMH U JDkenamu. Pelnapb, Joka3aBIui, YTO OH phIIAph,
Ha3bIBAacTCs MPU3HAHHBIM phIapeM. JDkell, Joka3aBIlMid, YTO OH
JIKEl, Ha3bIBAETCHA OTBABIECHHBIM JokeloM. OCTpOBUTSIHE CO-
CTOAT YJCHAMH kiyOoB. M3BecTHO, YTO BBHINOJHSIOTCA CIEAy-
FOIIUE YETHIpE YCIIOBHSI.

1. Bce mnpusHaHHBIE PBIIAPH COCTOSAT YJICHaMU OJHOTO
KIyba.

2. Bce OTBABNEHHBIE JDKEIBl COCTOAT WIEHAMH OJHOTO
Kiybda.

3. Bce ocTpoBUTSIHE, HE COCTOsfIHUE WIeHAMH kiyba C,
COCTOSIT B OMHOM Kiybe. DTOT KkiIyO Ha3bIBacTCS JOMOJHEHHUEM
xiyba C.

4. Ons moboro kiy6a C cyniecTBYeT IO KpaiHEd Mepe OJHH
OCTPOBHUTSIHMH, KOTOPBIH YTBEPXKAAET, YTO OH COCTOMT YICHOM
xiayba C.

Jlerko u mpocto 3a kakue-HHOynp Tpu maccaxa CMaUiMaH
MOKa3bIBAET, YTO HA OCTPOBE CYILIECTBYET MO KpaliHEll Mepe OaUH
HEIIpU3HAHHBIM PHINApPh U MO KpaHE Mepe OOUH HEOTDHABJICH-
Hbli Joken. Ecmu paccMaTpuBath phlllapell KaKk HMCTHHHBIE
YTBEPKACHUS, IPUIHAHHBIX PHINApell Kak JoKa3yeMblc HCTUHHbBIE
YTBEPXKIECHHUS, JIKEIIOB KaK JIOKHBIE YTBEPKICHHUS U OTBHSIBIICH-
HBIX JDKCIIOB KaK [JOKAa3yeMBIE JIOXKHBIE YTBEPXKICHUS, TO De-
3yJIbTaTHl, K KOTOPHIM TIPUXOIUT B XOJE CBOMX pAacCyXICHUI
CMmannuaH, COOTBETCTBYIOT pesynabTataM I'énmens. Eme Tpu
¢pasp—Bcero qume Tpu ¢pasel! —u CMaUIMaH NPUXOAMT K
Teopeme Anbdpena Tapckoro o ToM, YTO HH BCE JDKEIBI, HU BCeE
phILIAPH HE COCTOAT YWICHAMH OJHOro Kiyoa.

CymecTByeT XOpONIIO M3BECTHBIA BapWaHT CTaporo mapa-
JOKca JDKea C JABYMS YTBEPXKACHUSAMH, OJHO U3 KOTOPBIX
HanMcaHO Ha JIMIEBOM, a Apyroe Ha OOOpDOTHOM CTOpPOHE
kaproukd. OmHO yTBEpXKIeHHE TIJIACUT: «YTBEPXKACHHE Ha
OpYroil CTOpPOHE 3TON KapTOYKHM HCTHHHO», NPYroe IJIACHUT:
«YTBepXKACHUE HA APYIO#l CTOPOHE 3TOH KAapTOUKHU JOXHO». Hu
OIHO M3 YTBEPX/ECHUH HE COOEPKHUT CCHUIKM Ha cebsl, U TEM He
MEHEe IIPOTHBOpEYHE OYECBUAHO. AHaiormdHo, Cmalinan
MBICJIEHHO IIOCEIA€T TO, YTO OH Ha3bIBAET «IOBAXObl TEMC-
JIEBBIMU OCTPOBAaMW», HACEJCHHBIMH pPHIIAPAMH H JDKCHAMH,
YOOBJICTBOPSIOLIUMH CJIECAYIOIIIEMY YCJIOBHUIO: IUISL JIFOOBIX JABYX
kny6oB C, u C, HalimyTcsi JBa OCTpPOBHUTSHUHA A u B, Takue,
YTO MO YTBEPXKACHUIO A OCTPOBUTSHUH B COCTOMUT WieHOM Kiy0Oa
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C,, a O YTBEPXKACHUIO B OCTPOBUTAHUH A COCTOUT WIEHOM
knyba C,. WccnegoBanwe TaKdX IABOMHBIX OCTPOBOB—OJHO U3
H3Mro6NeHHbIX 3aHATHI CManaHa. OH 3HAKOMHT YHTATENs C
HECKOJIbKUMH CHEJIAHHBIMA HMM OTKPBITHSMH OTHOCHTENIBHO
IBOWHBIX OCTPOBOB H IPEACTABISIET HECKOJBKO HOBBIX, eIle
HEPEIICHHBIX Mpo6ieM.

3aBepiiaeTcss KHUTA MOHCTHHE MOPA3HUTENBHBIM BapHAHTOM
pesIokeHHON I'€aeneM KOHCTPDYKIIMHM HEIOKa3yeMOTO YTBEDXK-
neHus. PaccMoTpuM crieyrolnee YTBEpxkACHUE: «Imo ymeepic-
Oenue Hedokaszyemo». «EcnH 3TO NpeIokeHHE JIOXHO,— IMHILECT
CMajuida,— TO HE BEpHO, YTO OHO HemokasdyeMo. Crelosa-
TEJIBHO, OHO JIOKA3yeMO, a 3TO O3HAYAeT, YTO OHO HCTHHHO.
HTtak, IpeAnonoxkuB, YTO 3TO NPEANOKEHHE TOXKHO, MBI ITPHILLITA
K TIPOTHBOPEYHIO. 3HAYAT, OHO MOJDKHO OBITH MCTHHHO.

A Tenepp Oyabre BHUMaTenbHBI! S mokaszall, 4TO IpemiIo-
JKECHHE, HaOpaHHOE KypCHBOM, HCTHHHO. Ho B McTMHHOM mpen-
JIOXKEHHH TOBOPHTCH O TOM, HTO €CTh HA CAMOM Jieje. 3HAUMT,
oHO Hemokazyemo. Kak xe MHe ymanoch gokasaTh e€ro?»

Omubka, 00bsacHsseT CMaJUIMaH, COCTOMT B TOM, YTO IOHATHE
IOKa3yeMoro NpeIJIOKeHWs. He BIOJHE ompeaesieEHo. PaccMor-
PHM YTOYHCHHBIH BapHAHT HMCXOJHOTO YTBEPXKACHHUA: «ITO
IpeayioKeHHe HeNoka3dyeMo B cucteMe S». Ilapamokc Bommueb-
HBIM obpa3oMm Hucue3aet! [eno B TOM, YTO MPHBEICHHOEC BBIILE
MPEJIOKEHHE MNOJDKHO OBITh MCTHHHBIM, HO HEIOKAa3yeMBIM
B cucreme S. (IIpeamonaraercs, 4To JH00OE MpEIJIOXKEHME,
JokazyeMoe B cHcTeMe S, HcTmHHO.) B HoBo# dopme mpen-
JIOXKEHHE «IPEACTaBIsieT co0oif rpyOblit aHalor TéOeNIEBCKOTO
npemyioxkeHds X (ComepXkamiero yTBEpXKACHHE O COOCTBEHHOM
HEIOKa3yeMOCTH HE BOOOINE, a B PaMKax CHCTEMBI S)».

M 1yt CMmaninuaH BHE3aNHO BCIIOMHMHAET, YTO OH CIlE He
OTBETHJI Ha Bompoc: «Kak e HazbIiBaeTcs 9Ta KHUTa?» DTa KHATA
Ha3bIBacTcs... BIpoyeM, OTBeT BHl HaliflecTe Ha IOCJIEIHEH
CTpaHUIC KHUTH.

OTtBeTbl 1 pelueHun

1. Jles Mmor CKa34aTh, YTO JIrajJl HAKaHYHC, TOJIBKO B IIOHEACIIb-
HHUK 4 B YCTBECPT. EI[I(IHOpOF MOT CKa3aTh, YTO OH JIraJl HAKaAHYHEC,
TOJIBKO B YCTBCPIr U B BOCKPCCECHLBC. CJ'ICI[OBaTeJILHO, oHH oba
MOIJIM YTBEPXKIAATh, YTO JIrAJIM HAKAHYHE, TOJIBKO B YE€TBEPI.

2. BbICKa3LIBaHI/ISI, BBI'pABUPOBAHHBIC HA 30JI0TOM U CBUHIIO-
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BOH INKATYJKAX, INPOTHBONOJIOXKHEBI, IMO3TOMY OAHO H3 HHX
IOJDKHO OBITH MCTHHHBIM. [TOCKOJIBKY HCTMHHO He 0oJjice YeM
OOHO U3 TPEX BBICKA3bIBAHHU, TO BHICKA3bIBAHHE HA KPBIIIKE
cepeOpsAHOl MIKATYJIKU JIoXHO. ClleoBaTeNIbHO, MOPTPET B JcH-
CTBUTEJILHOCTH HaXOMUTCH B cepeOpsHOM IIKaTyJIKe.

3. Ecin B He BHHOBEH, TO SICHO, YTO BHHOBEH KTO-TO U3 A,
C (wmm 06a), Tak Kak U3 BhICKa3bIBaHUA (1) cienyeT, 4TO HHUKTO,
kpoMe 4, B u C, He MoxeT ObITh BUHOBEH. Eciii B BUHOBEH, TO
y Hero HOJDKEH OBITh COyYacTHHMK (TakK Kak B He yMeeT BOAUTH
Manmny). CreqoBaTesibHO, U B 3TOM ciiydae A wid C OOJDKeH
OBITH BHHOBEH. TakuM oOpa3zoM, kTo-TO U3 A U C (wim 06a)
BuHOBEH. Ecitt C He BHHOBEH, TO A JOJDKEH OBITh BHHOBEH.
C npyroii croponsl, ecti C BUHOBEH, TO B CHJIy BBICKa3bIBAHUS
(2) A taxxe BuHOBeH. CliemoBaTebHO, A BUHOBEH.

4. BaM HYXHO cka3aTh: «Sl He OelHBIN pbIApB». YCIBIXaB
Takoe MpH3HaHHWE, Ballla BO3JIOOJICHHAs cTajla ObI paccyXnaTh
cnenyromuM o6pasom. Eciam Ol BbI ObUIM JDKEIIOM, TO JEHCT-
BUTEJILHO He ObLH Obl 6¢IHBIM phillapeM. CllefOBaTEIBHO, Balle
BBICKA3bIBAHHE OBLIO OBl HCTHHHBIM. DTO O3HAYAJIO OBI, YTO BHI,
Oyay4H JDKEIIOM, BBICKa3ajlMi HCTUHHOE YTBEpXKIcHHE. BO3HHK-
11Iee MPOTHBOPEYHE NMOKa3bIBacT, 4TO BbI prilapb. Ho Torma Bame
BBICKA3bIBAHME UCTHHHO, M BbI He OCOHBIN phIAapb. A MOCKOJIBKY
BBl PHILAPH, TO BBl JOJDKHBI OBITH GOTraTeIM pHIAPEM.

S. Ha pam Bompoc «O3Havaer i ,,6ai1" mo-HameMmy ,,na“M,
ocTpoBHTAHMH oTBeTWI: «bam». Ecimu «b6am» meiicTBUTENHHO
O3HAYaeT «Ja», TO MPABIWIBHBIA OTBET HA BAIll BONPOC JOJDKEH
rinacuth: «Banm». [ToaToMy uenoBek oTBeTHT: «bam», a 30MOu
oTBeTuT: «da». Ecm xe «bam» He 03HavaeT «Ha», TO U B 3TOM
cllydae MpaBWIbHBIA OTBET HA Balll BOMPOC IOJDKEH TIJIACHUTH:
«ban». CnegoBaTeNIbHO, U B 3TOM CJIydac 4eJIOBEK OTBETHT BaM:
«ban», a 30M06u oTBeTUT: «[a».

6. OnpenenauTs ¢ MOMOIIBIO OJHOTO-¢AMHCTBEHHOTO BOIPO-
ca, YTO Takoe «6aj», BBl CMOXETE, CIIPOCHB OCTPOBHUTSHHHA,
4yeqmoBek U oH. Ecom octpoBuTsHMH oTBEeTHUT: «bBam», To 3TO
CIIOBO O3HAYaeT IO-HAILlEeMy «Ja», TaKk KakK Ha 3TOT BOIPOC
M JIIOOH, M 30MOH OTBeHaroT yTBepAuTeNbHO. Ecnm ke ocTpo-
BUTSHHH OTBe4aeT: «Jla», TO 3TO CIIOBO O3HAYaeT IO-HAIleMY
«aa», a «ban» o3HaYaeT «HET».

7. OTIMYMTH BaMIHpa-TPAaHCHJIbBAHIA C TIOMOIIBIO OJHOTO-
C€OUHCTBEHHOTO BOIDOCA, NOMYCKAIOIIEr0 OTBET «Ja—HET», BBI
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MOJXETE, CIPOCHB €T0, B 3[paBOM JIM OH yMe. Bammup orBetut
OTPHUIATEIBHO, a YeJIOBEK YTBEpAHUTENbHO. ([JOoKa3aTenbCTBO A
NMPENOCTAaBJISAI0 YATAaTEN0.) Ecu BBl 3aX0TUTE y3HATh, B 3Ipa-
BOM JIM paccylIke TpaHCUJIbBaHEl, TO CIpOCcHUTE ero: «Bul
BaMIup”».

JononHeHwve

B cBoell crathe s orpaHuuMiics 0630pOM IEPBOH KHUTH
3aHUMATENBLHBIX JIOTMYECKHUX 3aja4, HamucaHHoi CManinaHOM.
Ero mepy mpuHamiexkaT 4 Apyrue KHUTH, JOCTYITHBIC IIMPOKOMY
KpYI'y 4YUTATEJICH, MepevuucIICHHbIE B CHMCKH JMTepaTypsl [20,
1-10]. Ilpu mMOATOTOBKE TEKCTA Sl HCIOJB30BAJ TAKXKE TIIyOOKHit
anaym3 kaurd Cmaumana «Kak ke HassIBaeTcs 31a KHHTa»,
NpUHALJICKAIIAN BeIfaromeMycs ¢uinocodpy Vummwrapny Banm
Opmany KyaiiHy, ¥ 3aHHUMATENbHYIO CTAaTHIO O HEM, MOSBUB-
myrocs B XypHaje «Smithsonian» [20, 12].

Jlxeiimc KeHHemu HamOMHHI MHE HAa3BaHHE CIIC OITHOM
KHUTH, COJEpXKaBIliee CChIIKY Ha camMoe cebst. OTo ObLia KHATA
¢dokycoB amepukanckoro ¢okycHuka Tena AHHeMaHHa (KOoTOpast
BBIIILIA 33 HECKONBKO JIET no kHuru Cmannuana). HassiBanach
ona «Kuura 6e3 HazBaHUA».
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BoaBpalueHue
poktopa MaTtpukca

Bce 1a Xxe crapas uctopus.
lepmaH Xandwuna. A spems udem™

B nocnenneit rnase Moelt kHUTH «Marmdeckue yucia JOKTopa
Martpukca» [21, 1*] s cooOmmI MeYyaJbHYIO BECTh O KOHYMHE
MOETO CTaporo JApyra, 3HAMEHHTOT0 HyMepoJora gokropa HUp-
punra J[xommya Matpukca. B nocinensnit pas s Buaeics ¢ HUM
u c ero gouyepbio Mo, HamonoBuny smonkoit, B CtamOyJe.
Bruto 3to B 1980 r. 3arpumupoBaHHBI Tox apaba Ab6ayina
A6ynbyna AMupa, 1oKTOp MaTpHKC HAXOJUJICA TAM C KaKOH-TO
cBepXcekpeTHo Muccueit mo juauu LIPY. Tlo Bo3BpallieHHU
B Hpro-Mopk s y3Han o ero Tparudeckoil BCTpede Ha Geperax
Hynas 6mu3 Msmamna ¢ areatoM coBerckoro KI'B HMBanom
CxaBuHCckMM-CkaBapoM. O6a, kak coobmana raszera «New York
Times», MO-BUAMMOMY, BBICTPENHIM U3 MHUCTOJETOB OJHOBpE-
menHO. Teno CkaBapa pycckue 6pocuin B UepHoe Mope. AMHD
ObLT MOXOpPOHEH Hemozaneky oT M3amauna Ha xnagduine «Paii-
XeHOaxXCKHH BOJOIAIY.

B mawane 1987 r. s 6BIT yvacTHMKOM KOH(GEpEHIMHM IO
¢dpakTansHON reoMeTpUH, NMPOXOAMBIIEH B POCKOIIHOM OTele
«Putm» B JIuccaGone. OgHaxabl, KOTOa s CHACT 3a 3aBTPAKOM
¢ benya Mannmens6poToM, oTioM (ppakTaioB, HOYCTHBIM FOCTEM

*) Copyright 1931 Warner Bros. Inc. © (Renewed). All rights
reserved. Used with permission.
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KOH(EpPEeHIUH H TJABHBIM JOKJIATYHKOM, TI'DPOMKOTOBOPHTEID
COOOIIMIJI MHE, YTO MEHS NPOCAT K Tejiedomny.

K Moemy ymuBnenuro u BocTopry, 310 Obuta KMda! Omna
OTKa3ajlach COOOIIUTH, OTKyJa € CTajo H3BECTHO, YTO $
B Jluccabone, HO cmpocWyia, HE CMOTY JIH s HaBECTHThL €¢
B Kacabnanke. «KacabmaHka BeOb COBCEM PpAIOOM,—cKasaja
OHa,— BBl U HE 3aMETHTE, Kak JojieTute». U mobasuna: «Y MeHs
IUIs Bac €CTh KOe-Kakue cBelieHusl o0 otue».

MBI 1OTrOBOPUIIUCH BCTPETUTHCA «Y Puka» —u3BectHoM B Ka-
cabyiaHKe Ka3suHO, pecTopaHe U Gape. IMEHHO TaM CHHMMaJiCS
B 1942 r. puneM «Kacabnanka» ¢ Murpun Beprman, Xemopu
BoraproMm, Knogom Peitnzom u IMonom XeHpeiimoM B IJIaBHBIX
ponsix. Kak u3BeCTHO BCEM NMOKJIOHHHKAM 3TOTO KJIACCHYECKOTO
¢unsMa, OH CHAT MO HUKOTrAA He Ilequie Ha cieHe mbece «Bce
NpUXodsaT K Puky». ¥V nedcTByIOmMuUX JIUI UbECHl OBLIH peaibHbIC
npoTOTUIIBl. BO3MOXHO, BaM OymeT HHTEPECHO Y3HATh, 4YTO
c HUMH cTajio. B 1943 r. myx Mnb3sl Buktop Jlacno Ovi1 yout
U3 MECTH HaIMCTOM, Yepe3 HecKoJibko Jet Minp3a Jlynn u Puyapn
Bbiuenia cHoBa Bcrpetunuch B [lapuxke. OHU NOXEHWIHUCH, U
madepoM Ha ux cBaabbe Obul apyr Puka kanurtad JIyun Peno.
V Hux poauics cblH Pudapa-miamiuii.

ITocme cMeptu Puvyappa-crapiuero B 1957 r. Mine3a ¢ chiHOM
BepHyJack B CtokrospM. TaM OHH XKWUJIM BILUIOTH OO CMEPTH
Mnp3el B 1982 r. B 1983 r. Puk-muammuit xynmus «AMepUKaHCKoOe
kade», Hexorma NpUHAAJIEKABILEE €ro OTIY, H MEPEeMMEHOBAJ
3aBeeHue B kade «¥Y Puka»n. C Tex mOop OH UM M yIpaBiseT.

Kaca6manka, cyeTIHBBIH NOPTOBBIA rOpo C MOYTH TPEXMHII-
JIMOHHBIM HACEJICHHEM, BBITJIAZE] TaK, KaK s OXHIAI: 0OraTcTBO
U pecneKkTabeIbHOCTh OJHUX PailOHOB PE3KO KOHTPACTHPOBAJIH
C BOIUIOLIEH HUIETON ApYrux. Bricokue Geyple 3maHUsA KOMIIA-
HAR ¢ (QpaHIY3CKHMH JIaBKaMH OCJICITMTENIbHO CBEPKaJd MO
JydyaMu sipkoro adpukaHckoro cosiana. Hemomaneky ot «Qnb
Masncypa», TOCTHHHIBI, B KOTOPO#l i OCTAHOBMJICS, MTPOXOIAIH
MOJO3PUTEIHLHOTO BUAA IPA3HBIE YTPIOMEBIE YJIOUKH, IPUOEKHILE
OeIHOTHI, NPECTYMHOCTH, HAPKOMAaHHHM, OOJIe3HEH M HUILETHI.
Korma Moe Takcu mpoe3xajno MUMO OJHOTO M3 «COYKC» (CTaphIX
PBIHKOB), 10 MEHSl JOHECCS apoOMAaT NPSHOCTEH U AbIM Ke0aGoB,
TOTOBUBILUXCS HA OTKPHITOM OTHE.

B xade «¥Y Puxa»—1mo coceacTBY ¢ PHIHKOM —OBLIO IIIYMHO
U HakypeHo. B rinasax psOuyio oT MHOXeCTBa JIIOAEH — TYpHC-
TOB-€BPONEHIIEB U MECTHRIX MYCYJIbMaH, OOJBIIMHCTBO H3
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KOTOPBIX TOBOPWJIM MO-ppaHIy3ckd. PUK, KypuUBIIHi, Kak U €ro
OTell, CHrapeTy 3a CHTapeToi, caM NPOBeJI MEHS K CTOJIMKY, U3-3a
KOTOPOro MHe ynbibanace # Maxajia pykoit Mda. Ona HecKoIbKO
mocrapeia, HO, Kak Bcerna, Opuia ocienuresibHo xopoia. Ilpo-
THB HEC 3a CTOJMKOM CIIHHOH KO MHE CHAEN CeloH MYyX4YWHA.
OGOrHyB CTOJIHK, 51 YBUACI €r0 JIMIO U OT HCOXKUAAHHOCTH elIBa
HE JIMIUUJICS YyBCTB —Ilepe] MHOM ObL1 JOKTOp MaTpukc cobet-
BeHHOI niepconoii! OpiMHOE JIMIO ero ObUI0 MpaYHBIM, KOTJA OH
BCTaJI, YTOOBI pacuenoBaTh MEHsS B 00Oe IIEKH, HO M3yMpYOHbIE
riaza OJiecTed OT YOOBOJBCTBUS (OOUH TJjla3 OBLT CKPBHIT
MOHOKJIEM).

OT HEOXUAAHHOCTH s JUIIMICA Japa peud, a Hpa tem
BPEMEHEM MPUHSIIACh PACCKa3bIBATh MHE O TOM, YTO IPOU3OII-
J10. Pycckuit areHT noru®é MrHOBEHHO OT ITyJIW, TONaBILEi B MO3T,
a AbGayn, Wi, TouHee, JOKTOp MaTpukc, yman 6e3 CO3HaHHS,
korja myys CkaBapa IapamnHyJjia ero JieBbli BUCOK. Arentsl LIPY
Oputd Henmonaneky. Ha Bepronere OHM OOCTaBMJIM JOKTOpa
Martpukca B Mapokko, rjie oH ObICTpPO ONpPaBHJICH OT PAHCHHS
U CTaJl )KUTh MO HOBHIM MMEHeM. [[Boe KPeCThsIH U3 MPEIMECTHI
M3mamna 3a miepyr0 M30y OXOTHO 3acCBHAETENIbCTBOBAJH
cMepTh 06oux ayansHToB. IToxopombl «AGmynia» ObLIM JIOX-
HBIMH: B MOTHJIy ONYCTHJIM NMYCTOM rpo0.

Hokrop Marpukc ObL1 MaJIOCJIOBEH M TEPIEIHBO TOXKIAJICS,
noka Mda He 3akoHYMIA CBOE YOAUBUTENBHOE NOBecTBOBaHUE. OH
3aBEpUJI MEHS, YTO yrpo3a OTBETHBIX JeiicTBui co ctopoHsl KI'b
MHHOBaJIa, HO MOSICHWI, YTO TENEph BBHINOJHSET OPYTYIO JCIH-
KaTHYIO MHCCHIO, COOOIITHB JIHIIIE, 4TO XuBeT B Kacabnanke mox
BHOOM Nod3Ta-aMUrpanta w3 Wumumasel [Ikacnmepa Yutkomba
Jlanan. Upa monm cueHHUYECKHM IICEBIOHMMOM, KOTODBIH OHa
MPOCHJIa HE PAaCKphIBaTh, HCIIOJHAJA TAaHEH XMBOTA B HOYHOM
Kiybe cocemHero KypopTHoro roponaka Aiin JInd6. «Ha cuene s
KakK rojias HCTHHa»,— yCMEXHYJIach OHA.

«Jasper Whitcomb Lundy,— Hamucasn s mo-anriuiicku.— [Tove-
My Takoe CTpaHHOE UMSA»

«Bce GykBBHI pa3iaHyHbIe,— HOSICHHUI HOKTOp Matpukc.—B Ta-
KHX JUIMHHBIX MMEHax 3To ObiBaeT peako. K Tomy xe obparture
BHUMAHHE: IJIACHbIE HIYT B TAKOM XK€ IOPAAKE, KaK B JATHHCKOM
andasure AEIOUY».

«A 4TO 3TO y Bac Ha npsxke peMHs? —crnpocun s.— [Toxoxe Ha
JIPCBHEKUTAMCKAN MarM4eckMd KBaJpaT JO Iy ¢ KaKMMHU-TO
CTPaHHBIMH YHCJIaMH Ha TEMHBIX KjeTkax (puc. 140)».
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Puc. 140

Ipsikka oT GPIOYHOro peMHs J-pa MaTpukca ¢ H300paXeHHEeM IpeBHe-
KUTaHCKOro Mari4yeckoro Kpajpara JIO wly.

«BBbI COBEpIICHHO TPAaBbl—3TO JIO 11y. Bce dYerHble uMC-
Jia — UHb, BCE HCYCTHBIE —sHb. IlsiTepka B IEHTPE COOTBETCTBYET
3eMUle, YeTBEPKaA H JICBATKA — METAJLTY, /IBOMKA M ceMepKa — OTHIO,
mecTepka ¥ €IWHUIA — BOJE, BOCBMEPKA M Tpoiika — gepesy. ba-
JIAHC MHb U SIHBb cOOJIroaaeTes B kaxaoil nape. Kak BeI 3HaeTe, Jio
Iy — €IMHCTBEHHBIH (C TOYHOCTBLIO 7O NIOBOPOTOB U OTpaKeHHA)
Cmoco® pAachoJIOKUTh AEBSATh YHCEN TAK, YTOOBI BCE CYMMBI
YHCEJI TI0 TOPU3OHTANM, BEPTUKANHU U JUATOHANN ObLINA PABHBD».

51 xuBHy: «B sHBapckoM HOMepe «Scientific American» 3a
1976 r. Obuna cTaThs O MarMyeckMx Keamparax um kybax. Jlo my
BCEera MPOU3BOIUI Ha MEHS CHJIBHOE BIICUYATIICHHE KaK OIVH U3
Hanbosiee U3SIIIHBIX Pe3yJIbTATOB B HCTOPHH KOMOWHATOpHOU
TEOPUH YHCET».

«Jlo my obnagaer MHOTUMH YAMBHTEIbHBIMU CBOHCTBAMH,—
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Packpacka B TpH mBeTa KPHTHYECKOro HoaHOro rpada ¢ 16 sepumiunamMu
K-
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3aMeTH1 OokTop Martpukc.—B Bameil cratbe, HACKONBKO MHE
NOMHHATCH, ObUTH YIIOMSIHYTHI JIMIIB HECKOJIBKO M3 HAX».

51 mocnemHoO HM3BJIEK B3 KapMaHa OJIOKHOT WM KapaHJail.

«IIpencraBbTe Ji0 my Ha Tope. Ero moBepxHOCTh pa3zeneHa
Ha OEBATH KJIETOK.

Ecimm yromuao, MoxeTe mpeacTaBHTh cebe IUTOCKHMH KBaapat
TPH Ha TPH C OTOXAECTBJICHHBIMH NMPOTHUBOMOJIOKHBIMHA CTOPO-
Hamu. Kaxnas mapa cMeXHBIX KJIETOK B BEDXHEM POy CUHTAET-
c CKJIeeHHOM C mapod KJIETOK B HIDKHEM DAY, PaCHOJIOXKEH-
HBIMH HENMOCPEACTBEHHO monx HMMH. Kaxnmas mapa cMeXHBIX
KJIETOK, IPHMBIKAIOLIAX K JIEBOH CTOpPOHE KBaApAaTOB, CYUTAETCH
CKJICEHHOH C mapo# KJIETOK, IPUMBIKAIOIINX K NpaBo#l CTOpOHE
¥ pacmoJIOXKEHHBIX HA ONHHUX I'OPH3OHTAJIAKY.

«YTJ0BBIE KJIETKH TaKXe CKJICeHBI»,—pepBajl s €ro.

«CosepIieHHO BepHO. Beero ToponnanbHas MaTpHIA COTEp-
XWUT OEBATH KBAaJpaTOB ABA HA IBa».

«Hy n uyro?™

«CyMMBI 4YeTHIpEX YHCEJ B KaXIOOM H3 3THX [EBATH KBaj-
paToB HE TOJbKO BCE PA3JHYHBI. DTO MOCJIEOBAaTENbHEBIE IieJIbie
gucaa ot 16 mo 24».

«Ilopa3uTenbHO! — BOCKIHKHYI f.— S 3TOro He 3HAJ».

«Huyero yauBHTENBHOIO,— cka3asl JokTop Martpukc.— 5 co-
BEPILHJ 3TO OTKPBITHE, KorAa MHe ObLIIO ceMb JIeT, HO HHKOrAa
He mHcajg 06 3ToM».

51 3anmcan Bce, 4YTO cKas3ajl JOKTOp MaTpuke, H cnpochit: «A
HET JIM Y JIO Iy KaKHUX-HAOYIb HEOOBIYHBIX CBOMCTB, O KOTOPBIX
CTOMJIO OBl 3HATBHY.

«CotHn,— oTBeTn AoxTOp Martpukc.—Ilo3BoasTe MHE omm-
caTh ele OJHO CBOHCTBO, xoTOpoe A oTKphLI 30 seT Ha3zax. C Tex
nop OHO OBLIIO HECKOJIBKO pa3 MEePEOTKPBITO, XOTS 3HAIOT O HEM
HEMHOrde MaTeMaTukd. PaccMoTpuM Tpex3HavHBIE 9uciia, KOTO-
pBble BO3HHKAIOT MpH YTeHHH nudp B KBaapaTe MO rOpM3OHTa-
nsM. BossemuTe xaxnmoe YNCNIO B KBaApaT M CIOXHTE BCe TpH
kBagpara. IIpomenaiite TO Xe camoe, HO C TpeMs YHUCJIAMH,
MOJIyYeHHBIMH NPH YTEHHWH KBaJpaTa Mo TOPH3OHTAJSIM clipaBa
HajeBo. O0e CyMMBI OIHHAKOBBI».

S moctan cBo#t kapMaHHBIH Kanbkynarop. Joxrop MaTpukc
6bL1 npas:

2762 + 9512 4 4382 =
=672% + 1592 + 8342 =1 172 421.



374 naea 21

«3JTO eme He Bce,—cKa3ad HOKTOp MarpmkC, BCTaBassd Mo-
HOKJIb.— TOT Xe pe3yJIbTaT OCTAeTCHA B CHJIE U LI TPeX3HAYHBIX
YHUCe, MOJIydYaeMBIX NMPH YTCHHH KBaJRaTa IO CTOJOImam».

«A mo mmaronanaM?»

«Oui, mon ami. CyMMBI MNOJIy4alOTCS OJAHAKOBBIMH IS
I'JABHOHM W JUIS JIOMaHBIX OuaroHajied. BipodeMm, mociemune Ha
TOpe pacnpAMIAIOTCS. Bo3bMuUTEe TpH AMaroHaH, HOYIIHE BHH3
H BHOpaBo. Bo3BeauTe KaXJoe YHCIO B KBAaApaT H CIOXHTE.
CyMMma paBHa CyMMe KBaJpaTOB T€X e TpeX YHCEJ]l, MPOYATaH-
HBIX B 00paTHOM HampaByieHHH. TO e caMoe BEPHO M IS Tpex
IuaroHajied, HAYIIUX BHU3 U BIIEBOM.

51 mpoBepHJI HA CBOEM KaJIBKYJSATODE:

2582 + 714% + 6932 =
= 8522 + 4177 + 3962
6542 + 7982 + 2132 =
= 4562 + 897% + 3122 =1 109 889.

1 056 609,

JokTop Matprkc Haxajl CKPBITYIO KHONKY B HH3y CBOeil
TIPSIKKH, U €MY Ha JIaJIOHb BbINAJ cepebpsaHblil quck. IlepesepHyB
JTUCK, JOKTOP MaTpuKC MOJIOXKHUI €ro PSAOOM C MOel Tapelkou.
Marnueckuit kBaapaT, BRIT'PaBHPOBAHHBIA HA 0O0POTHOMH CTOpO-
HE 3TOrO JUCKa, Bl BUOUTE Ha puc. 141 ciesa.

«Ilepen BaMm OZMH M3 CaMbIX HEBEPOSTHBIX MarMYECKAX
KBaApaToB, KOTOpPbIe KOraa-iu6o ObUIH OTKPBITHI,—3aABHII HOK-
TOop Marpukc.— Ero o6HapyXni HECKOJIBKO JIeT Ha3aJ Mo Ipyr
JIm Coannoy3. OH Ha3bIBaeT €ro JM HIy».

«51 BHXKY, 4TO 3TO Marn4eckuii kBaapar,—cka3ana sa.— JloJKHO
OBLITh, U OH 00JIafjaeT KaKMMU-HAOYOb APYrdMH HEOOBIKHOBEH-
HBIMH CBOHCTBaMH»

«HecoMmHeHHO!»

Joxtop MaTtpukc HadyepTHJI B MOEM OJIOKHOTE IMYCTOH KBaJ-
paTt TpH Ha TpH. B kaxayio KJIETKy OH BIHCAJI YUCJIO, YKa3bIBaO-
mee 9AciI0o OYKB B aHIJIMHCKOM YHCIIMTEIBHOM, COOTBETCTBYIO-
II[eM aHAJIOrMYHOMY 4uciy B ju mry. Hanpumep, B ciose , five”
(usATh) 4eThipe OGYKBBI, MO3TOMY B JIEBBIH BEPXHHH YroJ HOKTOD
Martpuxkc BoHcan 4Ucio 4eTbipe (puc. 141 cmpapa). 51 He BepHa
CBOMM rJjla3aM: Niepel0 MHOH He NPOCTO ObLI HOBBIH Maru4eckdit
KBaJpaT, HO ¥ 4YACJAa B HeM OBUIM MOCJICAOBATEJILHBIMH HATY-
pajbHBIMA 4HCIaMu oT 3 mo 11!

INo3nmee s y3Haj, 4To C3JUIoy3 Ha3Bajl TakWe Marmdeckue
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5 22 18 4 9 8

28 15 2 n 7 3

12 8 25 b 5 10
Puc. 141

Marwuyeckuit kBaapart yio ury JIu Cansoy3a (ciieBa) u ero aibdpamaruyec-
KHH mapTtHep (cupaBa).

KBagpaThl, KOTOPBIE CTOJb HEJIEMbIM 00pa3oM «IepeBOIAT» Ha
KaKoM-JIM60 s3bIke OJMH MarM4eckHi KBagparT B JpYrow,
«ayibhamarnieckuMm». Pe3ynbTaThl CBOMX IITyOOKHX KOMIbBIOTE-
PHBIX HCCJIeOBaHWi ajbpaMarnuyeckux KBaJpaTOB BCEX pas-
MepoB U Oojiee ueM Ha 20 s3bikax C3JUI0y3 M3JI0XKHI B CBOEi
cocTosmel U3 2 vacrteil craTtbe «AsibpaMarnueckue KBaapaTh»,
onybnmkoBanHOH B 1986 r. Caytoy3—aHIJIMHACKHHA HWHXeEHep,
pabotaronmit B HuiimerenckoMm yHuBepcutere B I'oJutaHmum.

Wda cnymaina Hamy Gecemy c erkoii ynpiokoi. «Moxer, Tl
HNOJEJIMIIBCH C MHCTEpOM I'apIHEpOM HEKOTOPHIMH 3aJadaMH
o jo my? OHM mo3abaBAT €ro YMUTaTel]ed, eCii OH B3AyMaeT
CHOBa HammcaTh O Teben.

JokxTop MaTpukc ¢ TOTOBHOCTBIO NIPEUIOXKAI MHE C AECATOK
3aJay, U3 KOTOPHIX s BBIOpall cieayromye:

1. ITocTpoiiTe Marmyecknii KBagpaT M3 AEBATH IIOCJIEHOBa-
TENbHBIX IENBIX (HEOTPUIATENbHBIX) YHCEN C NOCTOSHHOM
666 —3HAMEHNTHIM OHOJIEHCKAM «YHCIIOM 3BEpS».

2. Ha pmuc. 142 (cmeBa) m3o0paxxeHa MaTpHIia, B KOTOPOi
BOCbMEpKa BIHCaHa B OOKOBYIO, a HE B YIJIOBYIO KJIETKY, Kak
B JIO m1y. BnmmmuTe B ocTasbHbIE KJIETKH IIEJIbIE YACIIA TaK, YTOOBI
cpeld BceX OEBATH YHCeJl He ObLIIO MOBTOPSIOMIMXCH B YTOOBI IPH
3TOM MOJIyMHJICS MarW4yecKHi KBaapaT C HNOCTOSHHOH JIO mIy,
paBHoii 15.

3. ITocTtpoiite Marmyeckmid KBagpaT M3 J[EBATH NPOCTHIX
YHCEJl, CpeAd KOTOPBIX HE HOJKHO OBITh HOBTOPSIOIIMXCS,
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Puc. 142

lIBC 3aa4Yd Ha COCTABJICHHC JIO 11Yy.

C MHHHMAJILHOH Marmveckoi mocTosHHOoM. Uncio 1 ucKimovure,
MOCKOJIbKY OHO HE CYMTAaeTCs NMpOoCcThIM. Umciao 2 Takxke He
MoxeT ObITh HcHoJyb30oBaHo. ([lokasatenscTBo. Ilpenmonoxum,
4TO 2 BCTpeYaeTcs Cpeld 4HCEN, BIHCAHHBIX B KJIETKA Ma-
THYECKOTO KBajApaTa n X n W3 HPOCTHIX YHCEJ, W 4YTO YHCIO
n HedeTHO. Tak Kak 2—eIMHCTBEHHOE YETHOE IPOCTOE YHUCIIO,
cymMMa 4YHCeJ, CTOSIIMX Ha JI000H rOpH3OHTAJM, BEpTHKAIA
M OUaroHaji¥, HeYeTHa, 3a MCKJIFOYEHHEM BEPTHKAJH, TOPHU30H-
TaJId U AMaroHajy, KOTOPbIe COAEPXAT IBOMKY (CyMMa CTOSIUHX
B HHX 4HCeJ 4eTHa). Ecim xe Yucio n He4eTHO, TO CyMMa 4HCel,
CTOAIMX Ha JroO0H rOpH3OHTaNH, BEPTHKAJIM M IUaroHAJH,
4eTHA, 33 HCKJIIOYECHHEM TOPH30HTAJIN, BEPTHKAIM U JUaroHaJIH,
KOTOpBIE COAEpXAT NOBOMKY (CyMMa CTOSIIMX B HAX YHCEN
HEYeTHA).

4. Ilpunas npocroit xox A=1, B=2 u T.nO., nepeBeaure
YHCJia JIO Iy B AEBATh OYKB, KOTOpble Bbl BHAMTE Ha puc. 142
(copaBa). IIpeacraBbTe ceGe, 4TO Ha KaKYIO-TO KJIETKY IIOCTaBJIEH
maxMaTHeld Kopoib. CpaenaB 7 XOOOB KOpOJIEM, MpOYHTaiiTe
aHTJIMIACKOE CJIOBO M3 BOCbMH OYkB (KOTOpoe MHUHIETCA 4depe3
neduc). Byksa B TO# KJIeTKe, Ha KOTOPO¥ MepBOHAYAJIBHO CTOMT
KOpOJIb, CYMTAETCH MepBO# OYkBOWH cioBa.

Jokxtop Matpukc BcTaBuil cepeOpsHBIR OUCK B NPSXKY Ha
csoeM peMmHe. «KcraTm,—3amMeTus OH, OTKHIBIBasChb B Kpecie
H BCTaBJIAS MOHOKJb,— HHTEPECHBIMH CBOWCTBaMH 00JamgaroT
TPH TPEX3HAYHBIX YHCJIA, MPOYHTHIBAEMBIE IO TOPH3OHTAJIAM
B JIO Iy MoOeH opHeHTamuu. Bo3pMeM 4YHCIIO B BEpXHEM
pany—276. OHo paBHO cymMMe IATHIX cTemene# umcen 1, 2 u 3.
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Yucno B cpenHeM psagy 951 paBHO pasHOCTH KBagpaToB
rocnexoBaTebHbIX ynces 475 u 476. Yucino 475 paBHO pa3sHOCTH
MeXIy KBaJpaTaMH [oOcjeoBaTeNbHBIX umceda 237 um 238,
a uymucno 237 paBHO Ppa3sHOCTH MeXOy KBaapaTaMH IMOCJEXO-
BaTeJbHBIX unces 118 u 119».

«Y MeHs rojioBa HAET KPYIrOM,— IPU3HAJICA s, 3aIUCHIBAs BCE
3TO B OJIOKHOT.— A dYeM 3amMeyaTeJIbHO 4YHCio 438, cTosiuee
B HIDKHEM DSy Balllero Jio Imy?»

«OHO camoe 3ameuamesbHoe N3 BCEX,— OTBETHJI JOKTOp Mart-
pukc.—IAT0 uyncio CMHUTa».

51 B HEMOYMEHHH TOCMOTpPEJI Ha HEro: «A 4TO OCOOEHHOro
B ykciax Cmura?».

Yucina Cmura, Kak MOSCHHAJ MHOKTOp Martpukc, ObLIH
OoTKpBITHL ["aponbgoM CMHUTOM, MyXeM CeCTpbl MaTeMaTHKa H3
VHusepcurera Jlerm B Budieeme (mrar IleHcmnbBaHus) AJib-
6epta Buianckoro. OpHaxapl CMHT, KOTOpBIE He Obul Ma-
TeMaTHKOM, 3aMeTHJI, YTO €CJId HOMEp ero TejedoHa 3amumcathb
Kak ogHo 4uciio 4937775, To 3TO 4MciIO OyneT o6JlagaTh OJHHM
HEOOBIMHBIM CBOMCTBOM. CIIOXHB BCe IM(pHI B €ro MPOCTBIX
MHOXHUTeNAX 3, 5, 5, 65, 837, Bel mosyunre 42—cymmy mudp
B ero TenepoHHOM HoOMmepe. BmiaHckmii HasBanm mmoGoe co-
CTaBHOE YHCJIO, 00Jafarolee 3THM CBOMCTBOM, umciioM CMuTa
M Jaxe Hamucall 06 3THX YHCJIaxX KpPaTKylo 3aMeTKy, KOTOPYIO
onyommkoBan B «Two-Year College Mathematics Journal».
ITo3nuee BeitH Makn3auan u3 YHuBepcuTeTa MuCCypH Aokasal,
YTO CYIIECTBYET OECKOHEYHO MHOro 4mcesn CMHTa.

Haumensbiiee uncio Cmurta paBHO 4. Cpenu mepBoro Mmi-
JMOoHA IeNbIX umcen mMmeerca 29 928 umcen Cmura, 4TO CO-
CTaBJIsieT OKOJIO 3 mpoueHTOB. CHHTaeTcs, YTO HOJIA YHCEJ
CMuTa OocTaeTcs MPUMEPHO TaKoM ke H UIA JIFo0oro HHTepBasia
JUIMHOM B MIJUIMOH 4ncel. B Tabnuie, mpuBeaeHHO# Ha puc. 143,
npencrapiieHbl Bce uncia Cvura Mesbmre 2000. 3ameTuMm, 4TO
666—uncimo Cmura (Tak xe, xak m 1776). loktop Marpnkc
o0paTHJl MOe BHMMaHHE Ha JIOOONBITHOE COBMAACHHE JaT:
1776 r.—3TO H rox nyOiukanuu OubaMmM kKamurtanuama «HMccre-
IOBAaHUSA O IPHpPOAE M MPUYMHAX OoraTcTBa HapomoB» AmdamMa
CMmATa, ¥ TOA OCHOBAHHWS CaMOH KaNMTAJIMCTHYECKOH CTPaHBI
MHpa.

JokTtop Martpukc chesnajl HeGOJbIoe OTCTYIUJIEHHE, YTOOBI
OOBSACHAT, MHE OJHO JIIOOONBITHOE CBOMCTBO yHcaa 1776,
KOTOpO€ OH OTKpbLI. JJokTOp MaTpHKC MONpoCHI MeHs BHIOpATh
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4 645 150
22 648 158
27 654 1626
58 663 1633
85 666 1642
94 690 1678
121 706 1736
166 728 1755

202 729 1776
265 762 1795
274 778 1822
319 825 1842
346 852 1858
355 861 1872
378 895 1881
382 913 1894
391 915 1903
438 922 1908
454 958 1921
483 985 1935
517 1086 1952
526 1111 1962
535 1165 1966

562 1219
576 1255
588 1282
627 1284
634 1376 Puc. 143
636 1449

Yucna Cmura go 2000.

Jmobyro mudppy N H, HaxaB TPHXIObl KiaBuimly N Ha MoeM
KaJIbKYJIATOpe, MOJIyYyns1 Ha uHaukatope uucio NNN. 3arem
IoKTop Martpukc mompocusi yMHOXHTH 4ucio NNN Ha 16
H pa3genuts npomsBenenue Ha N. Ilpeacrasbre cebe, 4TO
s monyynin 1776!

JBa mocnengosaTenbHbIX ynciia CMuTa, HanpuMep 728 u 729
(cenyromas HamGosblnas mapa-—uncia 2964 m 2965), Hasbl-
patorcs «6patbs Cmmura». He u3BecTHO, OECKOHEYHO JIM MHO-
xecTBo 6patbeB Cmura. OgHAako OBLUIO MOKA3aHO, YTO CYLLECT-
ByeT OEeCKOHEYHO MHOIO 4YHCeJ, KOTopble HOKTOp Martpukc
HasbiBaeT «ncMmutcamm» (Mda mpenmoyntaer Ha3BaHHE «CMHUT-
THAMC») —MAJIMHIPOMHbIME uyuciiamMH CMHTa, T.e. 4HCIaMH
CMmuTa, KOTOpbIE YUTAKOTCA OJUHAKOBO CJIEBa HANIPaBO M CIpaBa
HaJIEBO.

Ha puc. 144 BBl BHOMTE HApUCOBaHHLI# HOKTOpoM Mar-
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PUKCOM Marmyeckuid ksaapat u3 paeatu uucena Cmmura. Ilo-
CTOsHHAsA, paBHas 822, yBepWJI MeHS NOKTOp Marpukc,— Had-
MeHbIIas U3 BO3MOXHBIX JUIS Takoro kBaapara. Ecim Bce uncia
B 3TOM KBaJpaTe pa3lesMTh Ha 2, TO Bbl MOJYYUTE KBAaApaT U3
9 pa3’JMYHBIX HPOCTHIX YHMCEJ C MOCTOSHHOX 411.

Hokrop Matpukc HamoMHHJI MHeE, 4TO 22 (BTOpPOE YHCIIO
Cwmura)—uncino, Ha kxotopoe B ¢uibMe «Kacabmanka» Puk
PEKOMEHIOBAJl CBOEMY HaTPOHY, HAxXOJUWBIIEMYCS B BecbMma
CTECHEHHbIX (DHHAHCOBBIX OOCTOATENBCTBAX, [e€jaTh CTaBKH
B pyjierky. W crapoe, HECKOJIbKO MMOKOpPOOHUBILEECH KOJIECO
TpwXObl ocTaHaBimBajiock Ha 22. Ilaroe umcmo Cmurta 85,
nobapun mokTop Martpukc, paBHO cymme Inudp B CIOBe
MATRIX, ecnu ero nepesectd B uppoBYI0 GOpMY C HOMOIIBIO
xoma A=1, B=2mnrT.1.

Joktop Matpukc ymoMsnays o cBoeM apyre Camroane Eiitce,
BBIILICIIEM HA IEHCHIO CIIEIMANIACTE MO KOMIIBIOTEPHBIM Hay-
KaM, HbIHe npoxuBatomeM B Henbpeit buu (urat ®nopuna), kak
0 JIy4mieM B MHpe 3HaToke unces Cmura. Uncna CMmHTa TeCHO
CBSI3aHBI C TAK HA3bIBAEMBbIMH PENbIOHUTAMH — YHCJIAMH, COCTOS-
OMMH TOJbKO #3 emuHmi. M3 mo6oro penbloHHWTa, MPOCThIE
MHOXHTENM KOTOPOTO H3BECTHBI, MOXHO IIOCTPOHTH YHCIIO
Cmuta. Tak Kak 9HCIIO PeNBIOHATOB OecKOHEYHO, yucesl CMHuTa
Takke GeckoneyHo MHoro. Eiftc monroe Bpems Obul mpH3HaH-
HBIM aBTOPHTETOM IO PENMbIOHHTAM, OMYOJMKOBABIIAM O HHX
MHOXECTBO CTaTedl M Aaxe OoxHy MOHOrpadmuio.

M3BeCcTHO TOJIBKO NATh IPOCTHIX PENBIOHHTOB: R,, R 4, R,;,
Ry, 1 Ry o3, . VIHAEKCHI, TakXe IPOCTHIE, yKa3bIBAIOT 9HCIIO
€IOWHHII B 3aIHCH POCTHIX penbloHUTOB. B 1987 r. EifTc mosy4mn

94 382 346

526 274 22

202 166 454

C = 822
Puc. 144

Marunyeckuit kBagpas Cmuta 3 X 3 ¢ HauMeHblle#f TOCTOSHHOM.
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u3 R,,;, Hambosbmee m3secTHoe umciao Cmura (10694985-
3HayHOe). OHO NpeACTaBAMO B BHJIC NMPOW3BEIACHUS

9 X R, 03, (104%%% 4 3 x 102297 4 1)1476 x 13913210,

«Ectp ym npyrue uncia CMuTa Ha JIO 1Iy?» —CHPOCHT 1.

«Kak HM HEBEpOSATHO, HO €CTh,— OTBETHJI JOKTOpP MaTpHKC. -
Ecm npounTaTts 4ncna, crosmme Ha JHaroHAJIsAX CIipaBa HAJICBO,
To momyyatcs nBa ymuciaa Cmura. CymMma mudp mpocThix MHO-
xuTenet wmciaa 654 (2, 3 m 109) paBua 15. To xe BepHO
H OTHOCHTEJIBHO 4HCJA 852 ¢ NpPOCTBIMH MHOXHTENAMH 2, 2,
3u 7».

«O0iagaroT M KakEMHU-HHOYIb HeOOBIYHBIMH CBOHCTBAMH
YHcjia, CTOSIOAE B JIO IIYy OO BEPTHKAIAMM

«Moii poporoit I'apoaep,-3aMerus mokrop MaTpHKC no-
KPOBHTEJIbCTBEHHBIM TOHOM,— HE CYILECTBYET HH OJHOTO YHCJIa,
KOTOpoe He 0051aaano 661 KaKEMH-HHGY b HEOOBIYHBIMHA CBOMCT-
BaMH. B3aTh X0Ts GBI HOMED Ballleit KOMHATHI B JIMCCAGOHCKOM
otene. Uda ckazana MHe, YTO BBl OCTAHOBHIIACH B HOMepe 243.
3T10 BecbMa HeOObIMHOE WHCII0. Ero mpocreie MHOXHTEH pPaBHLI
3,3,3,3 13, aB TPONYHOH CHCTEME CUMCIICHHS OHO MMEET BH
100 000. A 3Haere, Kak BHILJISIUT YHCIO, oOpaTHOe 243,
B JECATHYHON CHCTeMe CHHCIICHHAT»

51 mokavaJ royiopoi.

Jokrop MarpukCc BCTapMJ MOHOKJb H 3alHCaj]l B MOEM
6nokHOTE: 1/243 = 0,004115226337448559... .

«/luk PeitrMan oOpaThi MOe BHUMaHHE Ha 3Ty CyMaciiei-
1y ApoOb, KOTAa BO BpeMs BTOPOW MHPOBOH BONHBI MEHS
npuriacum B Jloc-AyamMoc, 4TOOBI IPOBEPHTH HEKOTOPHIE UCIia
B pacuerax, CBA3aHHBIX C CO3JaHHEM aTOMHOH GOMOBI».

«Bbl 3HaH OeitHrMaHa™

Y NpoGs '/,,; ynmomuuaercs Ha c. 116 aBro6uorpadun Puuappa
®eitnmana «Bbl, JOMXHO OBITh, myTHTe, MHcTep Deiiiman» [21, 2*].
«ITocne 559 oHa HEMHOTO cOMBAETCs, HO IIOTOM BBIIPABJISCTCA U BEJIMKO-
JIENHO MOBTOpPAETCHA»,— DellHMaH BCIOMHHAET O TOM, YTO NPHBEN 3Ty
Ipo6b B muckMe, oTnpaBiieHHOM U3 Jloc-Anamoca. Llensop ManxaTras-
CKOT'0 IPOEKTa BEPHYJI eMy MHUCHEMO, 3aII003PHB, YTO YHCIIO MOXET OBITH
KaKuM-TO kKojgom. PeifHMaH HanpaBHII LIEH30py OOBACHUTEIBHYIO 3aITHC-
Ky. Yucno '/,,5 He MOXeT GbiTL Koa0M, Mucan DeifHMaH, Tak Kax «eciu
BBI IeHCTBHTEJIHHO pa3fendTe 1 Ha 243, To Ha cCaMOM Jiefie MOJIyYyHTe Bce
uudphl pa3noxeHus, d nostomy B uncie 0,004115226337... conepxurca
HHYYTH He Oosibie HHPOpMaluH, YeM B ducie 243, B KOTOPOM BpA JIH
ColepXHTCA Kakas-To HHbopMaius BooOie».
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«Ero yumresnb,—OTBETHJ HOKTOp MartpHkc,—6bl1 MOHM
yuennkoM. Kcratn, 3Haere ym BbI, utOo flatcar (kesnesHomo-
poxHas Iuatgopma)-—aHarpamma ciosa fractal (¢ppaxrain)?
BnpoueMm, s orsiekcs. JIro6oe Tpex3HAYHOE YMCIIO B JIO Iy,
NMPOYUTAHHOE MO J000H rOpH3OHTAJM, BEPTHKAIM WM TUATO-
HaJ| B JiroOOM HampasieHuH, o6JjlaaeT CeayromuM HeoObIy-
HbIM cBoiicTBOM. [IpubaBbTe NpOYHTAHHOE YHCIIO K HCMY XK€,
YMHOXbTE YHCJIO Ha HEro e, BBIYTHTE YHCJIO H3 HEro Xe
H pa3fesmTe YMCIIo Ha Hero xe. CIIOKHUB BCe YeThIpe pe3yJibTarta,
BbI BCETa MOJIyYMTE TOUHBIA KBaApaT».

51 BeIOpan Hayrajg yucio 654. Pazymeercsi, MOt MEKPOKAJIbKY-
JATOp mokasai, 4to (654 + 654) + (654 — 654) + (654 x 654) +
+ (654 :654) = 429 025—-xBagpaT yucia 655. YUepe3 HECKOJBKO
OHEH s TOHSJI, YTO IONAJICS HA yOOYKY: «HEOOBLIKHOBEHHBIM»
cBoicTBOM obJyamaeT ymoboe umcino. BoT mpocroe anrebpanye-
CKOe JI0Ka3aTeJIbCTBO:

m+n+m—n+@xn+@nn=
=2n+0+n*+1=
=n*+2n+1=

Msue He XxoTenoch Obl, YTOOBI y YHTAaTeNs CO3AAJIOChH BIIE-
varienne, 6ynro Uda He nmpumHMMaja yJacTHs B pa3roBope. 3a
0o6eoM M NOTOM B HMIOPHOM 3ajleé MBI TOBOPHJH O CaMbIX
pPa3IMYHBIX BeIlax, ¥ AOKTOp MaTpHukCc BBIMrpajl Kydy OeHer
B mBamnath omHo. IIpocTo s ymoMHHAIO JIHIIL O TeX MecTax
B HaIlleM pa3roBope, KOTOpble HMEJNH OTHOMICHHE K YHCIaM
H HYMEPOJIOTHH.

S ykasaj CBOMM KapaHJAAlIOM Ha cepeOpsHYIO NpsXKy Ha
mosice AOKTOopa Marpukca m ckasaim: «3J9TOT Kpyr H [Ba
BIIHCAHHBIX KBaJpaTa HE [dal0T MHe nokosd. B HHX ecTh
9T0-HHOYOb 0coOeHHOE.

«Xopomo, 4TO BBl YNOMSHYJIH 00 3TOM,—Cka3all HOKTOp
Marpukc.— BampMm moOutensM 3aHMMaTeIbHOH MaTEMaTHKH,
BO3MOXHO, NOHPaBHTCA OXHa 3abaBHas 3ajavka, CBA3aHHas
c stemu ¢urypamu. Ilycth pamuyc kpyra paBeH 7 eIMHHIAM.
CxoJIbKO BpEMEHH MOHAAOOHUTCS BaM, YTOOBI ONPENeIUTh AAUHY
CTOPOHBI MEHBIIIETO KBagpaTa?»

«I'M, MHE mpHIETC NPOJENIaTh KOe-KaKkue BHIYMCIICHUS U BOC-
noJyib30BaThest TeopeMoit Ilugaropan.
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«Huuero mono6HOro,— oTBeTHII KOKTOp Matpukc. Uda mamn
yibibaack.— OTBET OYEBHICH».

Ms1 cunemm 3a pecepToM, MOTATHBAas BHHO. UTOOBI kKak-TO
CKPBITh CBOE 3aMeINaTeNIbCTBO, S MPHUKOCHYJICS CBOMM OOKaioM
K Ookajy moxkTopa Martpukca M cka3al, cTapasch NOXOIUTh Ha
Borapra: «5 3Haro, 4T0 mpoOeMbI TpeX MaJICHbKHX JIroAei — He
Bor BecTh 4TO, HO MO3BOJIbTE MHE, MHCTEp JIaHmH, mMOXelaTh
BaM [OJITOM M CYACTJIMBOM >XH3HH B BallleM BTOPOM Iiepe-
BOILIOIICHHAN.

Ioxwuno# Herp HauIrphIBajl HA GOPTENBAHO KA BpeMs HIET».
WUda, nenas Bua, 6yATO CMOTPHUT HA MeHS C OOJIBIO, TYOKHYJIACH
CO MHO# H cKaszajia, ropa3io Jy4ile moapaxas borapry: «3a Bac,
OpYT MOM».

OTBeTH 1 pelUueHUn

1. KBagpar ¢ «4ucioM 3Beps» (Ha puc. 145 cieBa BBEpXY)
MOJIyYaeTCs, €CN K KaXIAOMY YHCIy, CTOSILEMY B KJIETKE Ma-
THYECKOTO KBajpaTa Jio Iy, mpubaButh (666 — 15)/3 = 217.

219 | 224 223 1 8 6
226 | 222 218 10 5 0
221 220 225 4 2 9
17 13 47 ;
Ve
v
/
89 59 29 € —-——
AN
AN
N\
7 5 101 N

Puc. 145
Peirenus 3anay.
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2. ExuHCTBEHHOE pEIleHHe IPEICTABICHO HA pUc. 145 cripaBa
BBEPXY.

3. EnvHCTBEHHOE pelieHre MpeACTaBJICHO Ha puc. 145 BHH3Y.
IlocTosiunas paBua 177.

4. 310 cioBo ,,big-faced” («bosbILETUIBIN).

3agada O IEOMETPUYECKOM UYEpTEeXEe Ha TPSDKKE OT Iodca
JokTopa Matpukca pemnaeTcs cieayromwuM obpasom. CtopoHa
MEHBIIETo KBaJpaTa paBHa 7, T.€. paguycy kpyra. Ha puc. 145
BHU3y CIIpaBa IPHUBEACHO NOKAa3aTeJbCTBO 3TOTO YTBEPXKICHHS
TUIIA «B3TJISHA U ThI YOCOUIILCS Camy.

JononHeHue

IIpocmaTpuBas cBOM 3aMETKH, s OOHAPYXKWWI, YTO IOKTOP
Marpukc o6paTHI MOe BHUMAHHUE HA CIIEHYIOIIYIO CBSI3b MEX/Ty
KBaJpaTOM JIM Iy U «4YHUCJIOM 3Beps». Ilpubasbre uncio 100

a-c a+ b

a-b a+b—rc

Puc. 146

CxeMa BCeX Maru4eckux kBaapaToB 3 x 3.
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K YHClIaM, CTOfIIMM B KJIETKAaX JIM NIy, U MNpOJENaiTe Ty Xe
Omepamyio C YACJIAMH B KJIETKax KBaapara-naptaepa. CIIoXuB
9HCa, CTOSIIE B COOTBETCTBYIOLIMX KJIETKAaX ABYX KBaJpaToB,
BBI MOJyYUTE MAarudeckuii KBaapaT C MOCTOSHHOM 666.

I1pu pemeryy 3amay ¢ MarMYeCKMMH KBaJpaTaMHU TPH Ha TPH
MOJIE3HO WMETh B BHAY ayreOpawveckyio CTPYKTypy, u300pa-
JKEHHYI0O Ha puc. 146. [leBarh umces oOpa3yrOT Marudeckuit
KBaJIpaT B TOM H TOJILKO TOM CJIy4ae, €CJIM HX MOXHO Pa3[eHTh
Ha TaKWe TPH TPOMKH, YTO Kaxaas TPOWKa CONEPXHT MO TPH
9jieHa apu(pMETHYECKOH MPOrpecCHd, PasHOCTH BCEX TPeX Ipo-
rpeccHii OIWHAKOBBI, 4 HAWMEHBIINE YHCJIA TPEX MPOTPECcCHA
o0pa3yroT emie OmHY apUPMETHYECKYI0O NpPOTrPECCHIO. ITH
TpoiKM yka3aHbl Ha pHC. 146 OejbIM, CBETJIO-CEDBIM H TEM-
HO-CEPBIM I[BETOM.

BmecTto a, b B ¢ MOXHO TOJACTABIATH JHOOBIE NEHCTBH-
TenpHBIE yucna. IIeHTpajbHOE 4YHCIIO @ BCErAa PaBHO OMHOM
TpeTH Marm4eckod mocrosHHOH. Hampumep, ecium Marudeckas
MOCTOSIHHAsT paBHA T, TO a = 7t/3. Pasymeercs, ecim BH He

1480028 201 1480028 129 1480028183
1480028153 1480028171 1480028189
1480028159 1480028213 1480028 141

Puc. 147

Maruyeckuit KBaJipaT U3 NOCJIEAOBATEIIBHBIX NPOCTBHIX YHCEI.
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XOTHTE, 4TOOBI YHCIIa B KJIETKaX Marmyeckoro KBagpara MoBTO-
PAJIHCh, TO BaM CJIeIyeT HaIUIeKaIuM 00pa3oM BeIGHpATh YHCIa
a, b 1 c. Ecin BB XOTHTE, YTOOBI YHCJIA B KJETKaX ObLIH
MOCJIEAOBATEIbHBIMH MOJIOXKHTEIbHBIMH IEJIbIMH YHCIIAMH, TO
MOCTOSIHHAS TOJDKHA OBITh KpAaTHA TPEM, YHCIIO d JOJDKHO OBITH
HE MeHbILE S, YHCIIO b TOJKHO ObITH PaBHO 1, a YHCIIO ¢ IOJDKHO
6BITH paBHO 3.

B 1987 r. B cBoeit 3aMeTke O MarMyecKMx KBajpaTax H3
NMPOCTHIX 4HCesl, onybnukoBanHo# B «KaneHmape marteMartu-
4Jeckux Hayk, 1988 r.» (Rome Press, 1987), s npeanoxui npeMuio
B 100 monnapoB TOMY, KTO NEpBbHIM NOCTPOHT Maru4YecKHi
KBaJ[paT TPH HAa TpH U3 IIOCJIEAOBATEJbHBIX NPOCTHIX YHCEI.
CsBoe mnpevioxeHHe s NMOBTOPDHJ B KHMre «3araiku cuHKcCa»
(MatemaTHyeckas acconuanus Awmepukd, 1987). B Hauane
1988 r. I'appu Hencon u3 Kanudopuuiickoro yHuBepcHTETa,
HCNOJIL3yd COCTaBIEHHYIO HM XHTDOYMHYIO MPOrpamMMy H
xommnbiorep Cray, BbIMIpajl NPEMHIO, MOJY4YHB 22 pelIeHHS
3aJavyM, OJHO M3 KOTODHX C HaWMEHbILeH MOCTOSNHHOH Tpen-
craBieHo Ha puc. 147. IIporpamma HencoHa He mo3BOJISET
JI0Ka3aTh, YTO ITO peIliCHHEe UMeeT HAMMEHBIIYIO U3 BO3MOXHBIX
Maru4eckux IOCTOSHHEIX, XOTA C BBICOKOH BEpPOSTHOCTBHIO
MOXHO yTBEpXIaTh, YTO 3TO HMEHHO TakK.
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daemunr dasug 227

®noiin Pobepr 250

®onepbepr Xaiinn 11, 12

donxman ko 298, 302

®occ Puuapn . 64

Dpenepuxcon I'per 173

Openn Vunbam 198

dynseec Kapn 331, 347, 348

Oynkenbymn Yuibam 344, 346

®yphens [Toab 105

®aur Upsuar J. 193

Xancon Yapns 348

Xaiinan Aunpam 301

Xaxcrmu Jleonapn 287

Xaxcim Tomac I'. 286, 287

Xanmneps Oxo3ed 192

XanmepH Jsaxan 189

Xapapu Dpank 288, 289, 295, 298,
307, 308

Xapboprt Xeiiko 154

Xappuc xon 103

Xartunucon Mopn II. 117

Xarunrcon Pobepr Maitnapa 117

Xaycpopd Pemnxc 60, 61

Xaycman A.D. 132

Xsatan Bawnas 298

Xern MaumxysHar 229, 230

Xennman Maptua 3. 237-240,
244, 248

Xenpeiin ITon 366

XoxuHc Puuapn 124

Xonserncror Knaiig 271

Xomn P.P. 94

Xonmc Illepnok 348, 350

Xonton [epex A. 94

Xonc6epaxep Pocc 337, 339

Xodpd Karepuna 123
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Xoddman npodeccop 310
Xy M.K. 172

Xbro3-JIxoHc P. 94
Huibynbckuc Yonrep 272

Yennuuu 353

Yeu I'. Ix. 172

Yen dan 173, 174, 288, 296, 298,
346

Yepy Anonso 360

Yecrepron I'. K. 20, 21

IMamup Agm 240, 246, 249, 250,
252, 253

llIBenx Annen Ox. 227

Illexcnup 241, 352

WmeHHOM yka3artensb

Mlennon Knon 3. 82

Illenapx 32-34, 38, 46
Mlepep 347

MexTtman [I3nu 41-43

g T.K. 172

Mop B. 249

MoprT Pas 347

Mopry Yuna (bwwr) 100, 131
Mipeénunrep OpeuH 183
Wlrefinrays [yro 154, 176, 228
IMreitsep Axo6 161, 169

26601T Pobept 274, 275, 284, 285
Dsepxapt Bupmkua M. 230
OBpuxa 211

Auyapa VI 197

Qiinep Jleonapa 196, 207

Qitanu Ctuden 96

Axknep Pocc A. 104, 118, 119, 122



[MpeamMeTHbIW yka3aTenb

A66Gar 149

AnroputMm Mbathio3a 107
Asroput™ «C + 7» 112
Aunropurmst Jleckiopa 112, 113
Anexcannepa cpepa 71
Anbpamaruveckue xsaapartbt 375
Amasonka 149, 336

AMMaHHa nopoxkd 33-35

— moJsiocst 33-35

— pom603apsr 39
AnepHoauieckoe MHOXECTBO 33
Acrepuck 28

Addunnsble ppaxrans 66

Bapmarior 352

Benniit Koposs 352

Bepuysnn xnacrepu 67

Beppokanu 316

BeckoneuHo Masibie KoHyss 72

BecnpucTpacThbiit xaxe6bym 76

Bermen 27, 28

Bunz.rz’a HENOIAIOUIAACA KOJIOUKA
3

BHTTH mocnenosaTenbHOCTh 35

Bor 275

Bpama 275

Bparbs Cmurta 378

B3pbiBHbIC BEepIIMHBL 78

Burxopda num 36, 134152

Burxodda urpa 36, 134-152

Bosspawenue u3z Kionpaiika 87—
103

Bo3nyuunblit 3Meit 16

Tanctyk-6a6ouka 18
TamunsTOHOB 1HKN 251

I'ecca noautonsl 348

I'etepocekcyanbHas nosuuus 122

I'énenes ocTpos 361

I'éneneBsl ocTpoBa, qBaxasl 361

I'énens Teopema 359

Iuwis6epra kpuBas S1

I'unore3a Bana 14

I'unortesa oasabaxa 359, 360

InaiinepHoe pyxbe 48

Tonuad 321

Tonosonomka xuraiickas Kpocca
327

TonoBosioMxH xuraiickue 309-327

I'pad nonuwii 290

— Pamces 293

— ®onxmana 302

I'y6xu Menrepa 67

IanGpaiita npuHoun 43

«/lBa momyras B OIHOM KJIETKE»,
npHHUHD 94

Heaxnet [énenesn ocTposa 361

JByxuserHas packpacka rpada
290

JlBoiitnukoBaHue 43

JHenymkuna 3a6asa 313

Hexanon 27-29

Henbdu 274

Hensmmecs ¢urypst 12

Jum 82

HMuckonrunyym Kanropa 63

Hdupuxne npuamun 94, 162

Hoxa3zaTenscrsa 6Ge3 yTEYKH HH-
dopmanuu 251, 252

Joxa3sIBaloiuii 252

Homuuaupuur 73

Homuno Bana 13, 14

JlONOJIHHTE IbHBIE TIOCIIEAOBATE N b-
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HoCcTH 35
Hopoxkun AmManna 33-35
Hocana 82
JpaxoHa xpHBble 53
Huipxa 28

Enunopor 352

3a6biBunBoCcTH Jlec 352

3angaya JlaBepa 333

3agauu noruyeckue 349-364

3asepkanbe 352

3Be3ma 22

3Be3nouka Konyas 76

3Be3an 290

3uxepMaHa HrpaisHble KOCTH 328
330

3osnoToit poM603ap 40, 41
3onoroe ceuenue 17, 25, 35, 36,
134, 140-142

Hrpa Gecnpucrpacrhas 73

— Butxodda 36, 134-152

— «Xu3up» 48, 71

— Ha JOCTHXcHHE 295

— Ha usberanue 295

— mpHcTpacTHas 73

Pamces 293

HrpanpHbie XocTH 3uxepMaHa
328-330

H3BuBalomasca 3mes 54, 55, 58—

H3omopdusM noxansHbiil 21
Hspasen Konyas 46
Hmnepatpuua 147

HMmMmnepns 25

HppammonanbHble coHersl 121, 122

Kanroposckas nbiib 63
KaHTOpOBCKHH AMCKOHTHHYYM 63
KanTopoBckne MHOXecTBa 63—65
Kanep 147

Kartkeiix 83

Kenrypag 109

Kpanmmur 326

KBanpar ¢ xsoctom 299

KBsa gpatsl Poburcona 38

MpeameTHbi ykasarens

KBasukpucramim 43, 44
Kxgrz};icxaﬂ rosioBosioMka Kpocca
2

Kuraitckue romoBosiomxu 309-327

— mwamkyd 90-93, 99-101

Knacrepsl Bepuysnu 67

KrnenrocioBapHble  CTHXOTBOpe-
HHA 119

Kirou 310

KnyTa 0603HaueHHs cO cTpeiaxaMu
303, 304

Kospsr Cepnuuckoro 67

Kortucras nama 299

Ko 78

Koneca 290

Koseco 25

Konyas GeckoHeyno mansie 72

— 3Be3nouka 76

— u3pasen 46

- Mmeron 16

— mpocTeiiuee uucno 71

— Teopema 21, 22

Kopons 25

Kopoab —xoub 149

Koponb-nanes 149

Kpayca npunuun 348

Kpusas I'misbepra 51

— ¢on Koxa 51-53

Kpussie apakoHa 53

— Ileano 49-51

— Cepnunckoro 51

KpurtHueckas packpacka 293

Kpocckpem 73

Kpyckana npunuun 340

— cuér 340

JlaBepa 3apmaua 333

Jlaaps —xonbp 148, 149

Jle 352

Jlec 3a6biBuMBOCTH 352
Jleckiopa anroputMm 112, 113
Jlecrunnua IMespoysos 15
Jlxenpopok 275

JIxeunt 351

Jlu my 374

Jlo my 367-377
Jlunorpamma 109

Jlucr Mébuyca 114-115
Jloruyeckue 3anaun 349-364
JloxanbHelft H30MOPDH3M 21



MpeametHbi ykasarenb

Manas teopema ®epma 240
Mapuwpyrsl 290
MeHnrepa ry6xu 67
Mepcenna uucio 249
Meton IN'onabepra 11
— MaTeMaTHYeCKOll HHAYKIMH
175-192
Muxpo-Jasun 317
Mukpo-Mapus 318
Muun-Qasun 316
Mimn-3opuaza 318
Munn-kapuaruna 320
Munn-Mapus 317
MHHKOBCKOTO COCHCKH 67
MruoxectBa XKronua 65
— Maunaens6pora 66, 67
Mo3sauka Henmepuoaudeckas 9-46
— mepuoaudeckas 946
Mo3auxu Ilenpoysa 846
—— HECYETHOCTH 19
—— TpexMmepHsie 33
Mopckas 3Be3ma 27
MyasTamnau 316
Mbsrhio3a anroput™ 107

Hanexnsie wndpsr 231-254

HaxoxeuHHK ngpoTHka 16

HacnencreenHoe cpoiicTBo 176

Henuneiinble ¢paktanst 66

Henepuoanueckas mMo3auka 9-46

Henoanaromascs xomouka bumnna
327

HenonuroMHaNbHO NOJIHBIE NPOG-
JleMbl 248

Hecasa3ubie TpeyrojibHuku 298

HecuerHocts Mo3aux Ilenpoysa

19
Hum Butxodda 36, 134-152

O6o3navenns Khyra co cTpesika-
mu 303, 304

Omocunraxcusm 117

Omodonsl 114

Opaxyn 275

OctpoB Baan 355

OTpuuaTenbHbie yucna 193-209

TManuuapom 109, 112
IMapanoxc Jlurrasyxa 190-192
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Ileano xpuBbie 49-51

INepBuynas mapa 143

Ilepuomuyeckas Mo3auka 9-46

ITepromuyeckoe pa3buenne 9-46

IMenpoy3a Mo3anku 8—46

— pomObI 38

Ilerapoy3oB JecTHHOA 15

Tlencapu 286

TMenrarpunst 43

INenTaroHanbHas cUMMeETpHUA 22

ITeararpamma 30

InaToHOBH Tesna 42

TMoarpad mosHoro rpaga 290

TMondpaxransl 64

TMo3umonHoe yncno 139

HNonnamonx 157

Monurexc 157

TMonuxy6 158

IMoxumuno 157

TMo.1uHOMBI IHKJIOTOMHEYECKHE 347

IMonurons I'ecca 348

IMonusiit rpad 290

IMonocet AMManna 33-35

IMoprper Mumens 34

ITocnenoBaTebHOCTH JONMOJIHH-
TenabHbIe 35

— Pubonayum 134, 142, 143

MocnenosareasHocTs 35, 317

— Burrh 35

— My3blkanbHas 36

IIpaiim HuUM 82

Ipum 82

Mpunnun anGpaitra 43

— «ABa momyras B OJHOH KJIETKe»
94, 162

— upuxne 94, 162

— Kpayca 348

— Kpyckana 340

Ilpupona 275

IMpucrpacTHas urpa 73

INpucrpacTHbiit xakeGymr 76

Iposepsromuit 252

IIpopox 275

IIpoctoe pepeso 249

Tcmurtcenr 378

IMeute Paty 67

Pasrodpanrimiickuit a3bix 107,
130

Pa36ueHue Hemepuoauyeckoe 9-46
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Pa3parommii 275
PasmepHOCTB 62

— mpocrpaHcTe Xaycaopda 61
— ¢paxranbHas 60—-63

— Xaycnopda 61

Pamces rpag 293

— Hrpa 293

— npeanoxende 289

— Teopus 288-308

— TeopemMa 290

— yucna 288
Pamcuduxanus 289
Paccana 82

Pacnartue 299
Pacumpense 18
Penbronnt 379

Pewero JpaTtochena 142
Pumc 81

Pumtense 321

Po6usxcona xBagpatnl 38
Pom6Goaapsl AMmanHa 39
Pom6u 30

PriGa 299

Prinapu 351

Camonoaobue 37

CeprnuHckoro KoBphl 67

— xpuBas 51

Cxarne 18

Cum 293

Cucrema PaiiBecra 240-244

— Paiiecra — Illamupa — Aiema-
Ha 246-248

- cqv;cnennx ¢pubonayyuena 143
14

Cxkavoxk 91

Cnononoram 109

Cwmuta Gpatbs 378

— yucno 377

Cmuttmc 378

CHexHulit xom 121

Cuopt 78, 79

Consue 22

CoHeT ¢ Hcuesaroineit crpoko# 125

Conez'ru HppanMoHaNbHble 121,
2

Cocuckn Munkosckoro 67
Cnextp uucna 35, 37
CreneHb M3BHIHCTOCTH 62
Crpannbiif arTpakTop 65

MNpeaMeTHbIR yKkasawens

Cynepxoponesa 149
Cynepdep3b 149

Coepa Anexcanmepa 71
Counxc 12

Cuer Kpyckana 340
CroppeasbHbie yucna 69-85

Tao 275
Teopema I'énena 359
Teopemnl 0 ¢opcunre 38
Teopus tunos 289
Terpana 156158, 167
Terpasap 291
Taaub-uma3nl 137
Tpanana 352
Tpeyronbuux ITackana 165
— € XBOCTOM 299
Tpe;mepnue mo3auki Ienpoysa
3

Tpuaxonrpasap 41
Tpymomo 352
Tpynsana 352

Tys 18, 24

Viuno 8, 104-133

Ymymo 125

Ymnono 125

Vneitnno 125
VrnopsapoyeHHbe ppakTanu 64
Ycuueno 125

V3opnr 286

dary neuib 67

depma Manias Teopema 240

®uboHaYYH IOC/IEOBATENLHOCTH
36, 37, 142, 143

— yucna 37, 143, 144

®onkmana rpag 302

®dpaxTaibHas pasMepHRTH 60—63

— cTpykTypa 19

®dpaxrann 47-68

— apdunnbe 66

— HeJIHHeHHble 66

— ynopsgoueHHbnie 64

Opanrauiickuit a3bk 107, 130

Dy 195

Dynms 326

Oyannbkymmkur 326



MpeameTHbI ykasaTens

dynnameHTanbHas obiaacts 10
QOyHKIHA-JIOBYIIKA OQHOCTOPOH-
HAA 238

XaxeOym 6ecipucTpacTHbiff 76
Xansma 90

uxn ramunasToHOB 251
HuxaoToMHuyeckHe NoJIHHOMBI 347
Huxaw 290

Hupxynapuas nuna 27

Hpitsara 29

Yen 195
Yepesk 25
YepToBa JecTHHuA 67
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Yucna orpunatensHeie 193-209
— cloppeanbHble 69-85

Yucno 3seps 375

— MepcenHa 249

— NO3HIHOHHOE 139
Yyxepoanas ¢urypa 29

Mar 90
ManTaii-Bonrait 352
MlaxTmanut 41, 42
npp Kanna 233

— Uesapa 232, 234

OnepcuH 273-287
Quumncel Mlteiinepa 161
Ounearonsl ®oaepbepra 12
Opartoctena pewero 142



OrnasneHue

Or nepeBogunka .
IIpenuciaopre
I'masa 1. Mo3auku l'Ieupoy3a

Inasa 2. Mo3auku ITespoysa. II .

I'nasa 3. ®pakransl Mangensbpora
JononHeHune

I'naBa 4. CroppeanbHbie yucna Konyas .
OTBeTbl M pCLICHHA .
JlononHexnue
Inasa 5. Bosspanienue n3 Knonpaiixa m gpyrue 3agaum
OTBETHl M DCLUCHHS .
Jlononxenue
I'nmaBa 6. Vaumo

OTBeTHl H PELICHHA .

I'nmapa 7. Yumo. II .

I'nasa 8. Hum Burtxodpda .

OTBeThl M peUICHUA .
JlononHeHue

I'naBa 9. Tpeyronbﬂmm w3 Gm‘mﬂpm{mx mapon H npyrne
334y .

1. TpeyrosbHHKH K3 Gnnupnuux LIapoB . .
2. KangnnbanusM cpean TOpOB, WIH Topu 'ropoe,uu .
3. HUccneays Ttetpazbl .
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33

47
65

69
84
85
86
99
100
104
123

125

134

147
149

153
153

156



Ornaenenue

. PolljapH M JDKELb! . .
. Mapupyrul ncqeanynmero xopo.ml .
. Dmnmuncu Mlteiinepa . .
Pasnnunbie paccTostHuA .

IMapanoxc B THMEpHKAX .

OTBETH H PELUCHHS .

JonosiHenKe
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I'naBa 10. MaTeMaTHyeckas MHOYKIHs U [IBETHbIEC IIUIANbI
OTBEeTH H PELICHHSA .
JlononHenne

I'nasa 11. OTpunartenbHble 4YHCIa
JlononHeHHe

I'nasa 12. Pa3pe3anue ¢puryp Ha N KOHIpDYyEHTHBIX YacTeil
OtBeTbl H PELUCHHS .
HononHexnue

Inasa 13. Hapexusle umdpsl

OTBeTH W PELUCHHS .

Inasa 14. Hapexusle wndpst. 11 .

I'nasa 15. Tunepboast
OTBETHl U pELICHHA .
JononHenue
I'masa 16. HoBslit DneBcHH .
OTBeTbl H pELICHHS .
JlononHenne
I'nasa 17. Teopus Pamces .
OTBeTHl H peELICHHUA .
JlononHeHne
I'naBa 18. Ot xomoyex mo beppokans .
JononHenue
I'napa 19. UrpanbHble KOCTH 3nxepMaHa, npmmlm prc-
Kaja M OpYTHE Kypbe3hl .

OTBETEl K PCILCHHA .
JlononHeklue

328

344
346



