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B aTom Bbinycke:

MaTtemaTnuyeckas BceleHHan

I

Boruucaenus u svruucaumenn Haspas «Kunroit abaka» texcr, B Koto-
POM pa3bACHSIOTCS METOABI BRIMHCACHHS, Gasupylomuecs Ha apabekux
un¢pax, PuboHaTIH MBITAACS 3AIUTHTH Ce0s1 H CBOMX ITOCACAOBATEACIH OT
abaxucros. OH KaK B BOAY TASIAGA — ACHCTBHTEABHO, BIOCACACTBHH «HC-
IIOBEAHHKH » IO CHCTEMbI HE OAHAKABI PHCKOBAAH COOCTBEHHOM KH3HBIO,
myOAMYHO BBICKa3bIBasi CBOM BO33peHHs. M HeMyApeHO — «KaaccHye-
CKHE» CYETOBOABI, HCIIOAB3OBABIIHE B CBOEH IPAKTHKE CYETHI, 3P ¢ek-
THBHBIH M HECAOXKHBIH METOA CYETA PACCMATPHBAAHM HE HHAY€ KaK «Ha-
mentanHbii» CaraHoil

BnuncratenbHbie ymbl

ITughazop Y3HailTe 0 KU3HH BEAMYAHILEIO Y4CHOTO, O TOM, KAK OH IPHOO-
PeA CBOH YHHKAABHBIC 3HaHH. MBI pacckaskeM O PeBOAIOLIHOHHBIX pHAO-
COPCKHX N HPAaBCTBEHHBIX TEOPHIAX, CO3AaHHBIX I Tudaropom, o ero yue-
HHKaX H OCACAOBATECASX.

Yro takoe «mysbika cdep» ? Kro takue nudaropeiinsr? Kak yuenne
ITidaropa cBA3aHO ¢ cOBpeMeHHON >kxH3Hbi0? OTBETHI HA 3TH U MHOTHE
ApYTHeE, He MEHEE HHTCPECHBIE BOIIPOCH BBl HAMAETE HA 3THX CTPAHHMIAX.

MaTemaTmKa Ha KaXabIi 4e

Boswecnsennas nponopyns 1lleaeBpbl n306pasuTeAbHOTO HCKyCCTBA
BOCXHIIAKOT HAC CBOEH KPAcOTOM, rapMOHHEH, KOMITO3HLHOHHOH TOYHO-
crei0. Ho kakum 06pasoM XyAOKHHKH MOTAH AOCTHYD 3T0ro? OkasbiBa-
€TCsl, TO AO YAUBACHHS TIPOCTO, KAK H BCE TeHHAAbHOE. DTa npobaema pe-
IIAETCA C IOMOIBIO MPOCTEHIIIEH MPONOPLHUH, H3BECTHOII €1le CO BPEMEH
EBkanaa u onucanHoii B ero « Havaaax».

MaremaTnuecKkme sagaukm

Paccxas-zoa068010mxa IlonpobyiiTe pemnTs HENPOCTYIO 3aAa4Y, TPHAY-
MaHHYIO H3BECTHBEIM ITHCATeAEM U MaTeMaTuKoM Abloncom Kappoasom.
Bce MBI ¢ AETCKHX A€T 3HaeM ero BoamebHbie KHUTH «Aanca B CrpaHe
uyaec» M « Aanca B 3asepkaabe». Ho Maao kto poraspisaercs, yro Kap-
POAA CYHTAETCSI OAHHM H3 IIEPBBIX B MHPC MaTEMaTHKOB-AOTHKOB. OH
npenopasaa B Okcdopae 6oace 40 aet 1 onybANKOBAA MHOKECTBO CTa-
Tel M KHHUT 10 MATEMaTHKE.

fonosonomkmn

Yousumenvuwisi muozozpannux CymecTByloT AMIIb YETBIPE TPABHABHBIX
3BE3AYATHIX MHOTOIPAHHHKA — MATEMATHKH HX HaskiBaloT Teaamu Kemae-
pa—ITyanco. Asa us uux orkpeia Morans Kenaep (1571—1630 IT.) B Ha-
vaae XVII 8., Apyrue asa — Ayu ITyanco (1777—1859 rr.) 1809 1.
Mx HazpaHMA: MaABIi 3BE3AYATHIH AOAEKAIAD, OOABILIOH 3BE3AYATHIM
ACACKa3AP, 60ABIIOH AOACKAIAP 1 GoABIIOI HKOCa3AP. [TepBhie TpH 06-
Pa30BaHbI HA OCHOBE AOACKA3APA,  TOCAEAHHI — HA OCHOBE HKOCAdAPA.



HANMYME CUCTEMBI CUMCNEHMA — MEPBBIM LUAT K CYETY, HO YTOBbI CAENATL CNEAYIOLLMIA LWAT, NOTPEBYETCA
SOOEKTUBHAA METOAMKA BbIYMCIEHIA. W TYT CHOBA BE3 MATEMATMKOB HE OBOMTWCh.

Asmomamu3ayns svruucienuil

BoryucneHus u esiqucanumenu

A Ha smoii zpasiope na depese, NOSBACHHEM LHPP, ACCATHYHON CHCTEMBI
damupyemoni 1503 ., 6 yewm- CYHCACHMA M OIIPEACACHHEM OIEPAllHOHHBIX
pe usaﬁp;um’mz HCEHUGUHA, 04N BO3MOKHOCTEH HYAsl BOBHUKAH IPCATIOCHIA-
yemeopIwnias dpu_(ﬁ.stemm\:y. KH K Ha4yaAy BEAMKOH <«BBIYHCAHTEABHOM » T'OHKH.
Bbu‘mymm (_yﬂbezi 6 cnope CAO)KHblC BBIMHCACHH A 61:11\14 O4YCHb 06PEMCHMTCA5-
.ue,m?y abaxucmamu u nocae- HbI — ll'l'O6I>I pCUWUTD 3TY HPOGACM)l, AIOAH TIPHAY-

dosamensuu Dubonawsu, ova ~ MAAM «BBIMHCAMTEAbHbIE MamuHbl». CHavasa 31O
Jeaaem ewibop 6 noavsy nocaed-  OBIAM CUETBI, 3aTeM — AOrapHPMUUecKue TabAu-

HUX (u,wmua K HUM oipﬂmt’ﬁ LbI, H HAKOHCL] — KOMIIbIOTCPBI. HMmenHo onu 3ans-
ee 830p). AMCb «TPsA3HOI paboToii» cuera, 0cBoHOAMB OT Hee
YEAOBEKA.

¥ Beauxuti nemenxuii xy- B Cpeaniie Beka aA€MEHTAPHBIE MATEMATHYECKHE
doxcrux Aavbepm Awpep ACHCTBHA, KOTOpbIE be3 TPYAQ BBIIIOAHUT At060i1 co-
(1471—1528 22.) sxamuna BPEMEHHBIH peOEHOK, 3AHMMAAH MACCy BPEMEHH U
amom sazusecxkusi kgadpam OBIAM AOCTYIIHBI TOABKO «mpodeccuonasam». Ha
& ceomw pabomy «Meaanxo- CueTOBOAR, yMeAo ofpamasiuerocs ¢ GpuuIKaMu cue-
aus». Bee padei xeadpama TOB, TOTAQ CMOTPEAH KaK Ha BOALICOHMKA, HAACACH-
& cysmme darom 34 — pasno HOTO CBEPXbECTECTBEHHBIMH CIIOCOOHOCTAMH.

Kax 1 YeHmpParvHbiti K6ao-

pam, u me wemvipe xeadpa- MepBasa nonbiTKa
ma, Mo nNoLYHAMS npu Vuennlii (l)paHLIYSCKH 1 MOHax- 6CHCAI«1KTHHCLL I cp-
desenun ucxodnozo xsadpama 6ep1' Opl—mhﬂKCKHl"{, B 999 r. HPOBOSI‘AamCHHblf;I

puMckuM mamnoii mop uMeHeM Cuasbectpa 11, nep-
BuM BBea B EBpone cucremy apabekux undp. [pu
3TOM OH CTOAKHYACA C AKTHBHBIM COIPOTHBACHHEM,
HCXOAMBIIMM OT CAY>KHTEACH LicPKBH, TAY6OKO npH-
BEPKCHHBIX PUMCKHM TpapHLuAM. MakcumyM, Ha
yTO Mor paccuuteiBatk Iepbept, — 310 Ha TO, YTO-
OBl B KQXKAOM «PSAY>» CYCTOB OIPEACACHHOE KOAH-
4ecTBO QUIIEK OBIAO 3aMEHEHO OAHON (HIIKOI C

I‘EHWIPIM bHBIMU AUHUIMIL.

Marmnyeckmne Ksagparbil
Mo31LMOHHbBIE CUCTEMbI CHUCTIEHVA
nernvi B OCHOBY pa3nnyHOro poaa
Urp — B YaCTHOCTH, B COCTaBNneHue
TaK Ha3blBae@MbIX Marmyeckunx Kea-
ZpaToB (KOTOpbIM, K CNOBY, BCerga
npvaaBann metapusnyecknin
CMbIC). DTV KBaApPaTbl XapakTepu-
3YIOTCA TeM, UTO CNOXKEHWe yucen

B pAAax, KONOHKaXxX U Nno guaroHanu
HeW3MeHHO faeT B pe3synbrarte OfHO
M TO e Yncno. [ipeBHenwnm nus nus-
BECTHbIX MarMyeckux KeagpaTos —
popom n3 Kutasa (cnpaea). Ero maru-
Yyeckoe 4ymcno pasHo 15.
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MHAMBHAYaABHBIM HOMepoM. Takum o6pasom, Aas
Habopa Ha cuerax uncaa 7052 ¢pumka nop Home-
pOM «2> IIOMEIAAACH B PAAY CAMHHL], GHIIKA MTOA
HOMEPOM «5» — B PSIAY ACCATKOB, PAA COTEH OCTa-
BAACS ITYCTHIM, 2 QHILKA [IOA HOMEPOM «7 > ITOMAAA-
A2 B psip ThICsY. TeM cambiM uncao «0» no-mpexwue-
MY OKa3bIBAAOCH BHE HIPBI.

MepBbini y4eOHMK
Hraabsnckomy matematuky Aeonapao Ilusancko-
My (1180—1240 rr.), 6oace H3BECTHOMY 1OA HMe-
nem Pubonaydu, craBurcs B 3acayry BBeacHuc B Eb-
pone apabckoit cuctems! cyeta. ChIH HTAABSHCKOTO
TOProBLa, OH 00'BE3AHA C OTL{OM H CBOMM HACTABHH-
kom-apabom Eruner, Ipeunto, Cupuio u Cunpanio.
CpaBHHMBasl CYIECTBOBABIIHE TOTAA CIOCOOBI
IPEACTABACHHS YHCEA, OH IIPHIIEA K BHIBOAY, YTO
MHAMICKHE METOABI CYETA IPEBOCXOAAT BCE APYTHE.
Oubonavan 06061HA CBOM NMO3HAHHA B 3HAMCHH-
TOIt KHHTre TI0A HazBauueM «Kuura abaka», pasae-
AeHHOM Ha 15 raaB. B Heil OH mpeAAOXHA HCITOAB30-
BaTh AASl 0003HAYCHNS IEPBLIX ACBATH LHPP ACBSATH
HHAHMICKHX (apabCKHX) CHMBOAOB, a TakKe BBEA
HOAB, MAM «zephirum» (AaTHHM3HpOBaHHbII apa6-
CKHIl TepMUH <«sirf» ).

A Aeonapdo [Tusancxus, Goaee
ussecmubiii nod umerem Pubo-
Hawyu, Hanucar 8 1202 2. camviti
IHAMEHUTIBLI MATIEMATIUYE-
cxudi mpyd XIII 6. — «Knuzy

abaka».

A Cumson xsadpamHozo Kop-
1, 8sedennviii Oubonawyu 6
1220 2. Imom 3nax npouc-

X0OUM 0 AAINUHCKO20 (1084

«cradix>, mo ecmp «xopens.

10 HUTEPLCHD

Koraa B EBpone B cyetax NOABUANCH KOCTALLKY,
o603HayeHHble apabckumm Undpamm, «ducTbie»
abaKknCTbl 3aMeHANM 3TH LMdPbI Ha pumckmne. OHK
He MOT/IM AONYCTUTbL NPUCYTCTBUA «bABOSIbCKNX
3HaKoB, Konmu CataHa coBpaTun apabos».

CnycTa WwecTb CTONETUN NOCsIe CMepPTH PUMCKO-
ro nanbl Cunbeectpa Il LepKoBHbIe BNAaCT pac-
NOPAAVINCH BCKPbITL €ro Moruny, Aabbl npose-
pUTb — NO-NpPeXHeMy N1 TaM 0BUTalOT IeMOHbI,
BHYLIMBLLKE emy CapaLMHCKYI0 HayKy Yncen.

B CpenHue Beka OTeL, XenaBLunii, 4Tobbl ero CbiH
CTal XOpOLM1M CYETOBOAOM, OTNPaBIAN ero Ha
CBOW leHbru B yuebHyto noe3gky no Espone. Ecnm
MOMNOZO0W YENOBEK XOTeN cneyunannsnposarbea
Ha «CYeTe», TO OH CHayana yuynnca cknagplsatb

1 BbIUMTATb B HEMELKUX Unn GpaHLIy3cKnX
yHMUBEpCUTETax, a NOTOM — YMHOXaTb U AeNNTb

B UTANbAHCKUX LUKONAX.

MoseT MOKasaTbCs HEAOTHYHBIM Ha3bIBATh
«Kunroit abaka» TekcT, B KOTOPOM Pa3bACHAIT-
Sl METOABI BBIMHCACHHS, Gasupyomuecs Ha apab-
ckux nudpax. Aeao B ToM, 4T0 abaK — 3TO HE YTO
MHOE, KaK c4eThl (AOCKa, Pa3ACACHHAS HA MOAOCHI
€ KAMYLIKAMH MAH KOCTSMH), TPUMCHSBILHECS AAS
apHQMETHYECKHX BEIMHCACHHIH B AHTHYHOM MHUPE H
OTTYAA TepeKoYeBaBILHe B ToraamHol Espony. Ho
310 HasBanue Gb1A0 cBOCOOpPa3HOI CTPaxXOBKOH —
Takum obpazom PuboHawIH MBITAACA 3AWHUTUTD Ce-
65 u cBoMX mocaepoBaTeaeit oT abakmcTos. OH Kak
B BOAY TASAEA — AGHCTBHTEABHO, BIOCACACTBHH
«HCTIOBEAHHKH>» €r0 CHCTEMBI HE OAHAXKADBI pPHC-
KOBaAH cOOCTBEHHOIT KH3HBIO, TyOAHYHO BbICKA3bl-
Basi cBou Bo3apeHus. M Hemyapeno — kaaccuieckue

12/ 15/10 11|13
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Keappar lapanepa
3T0T 3aHMMaTe/IbHbIN KBagpaT NPUAYMan 3HaMeHWTbIA nonynapu3aTop matematiukn MapTi
lapaHep. Mpeanaraetcs, BblbpaB Hayrag Noboe Yncio 13 KBagpaTa, 06BECTN 10 KPYKKOM.
[anee cneayet 3a4epKHyTb BCE OCTa/lbHbIE YWCNa B PAAY W KONOHKe 00BeAI@HHOro Yncna.
[leiicTBME NOBTOPAETCA A0 TEX NOp, NOKa He OCTAHEeTCA eIMHCTBEHHOE He 3ayepkHyToe
uncno. OHo ToXKe 06BOANTCA KPYKKOM. YANBUTENLHO, HO, HE3aBUCUMO OT TOTO, Kak
BbIGMpalTCA YMC/Ia, CyMMa uncen, 06BefieHHbIX KpyKKami, Bceraa byaet ofHa v Ta xe: 44.
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BolyucneHus u esiqucaumenu

CYETOBOABI 9QPEKTHBHBIIT U HECAOXKHBIH METOA CYe-
Ta C IOMOMIBIO ApabCKUX UHUPP pacCMaTPUBAAH HE
HHaye, KaK « HallenTaHHbIi» CaTaHoil.

OcHOBaHMA CUCTEM CUNCIEHUA

M abakucThI, M X ONIIOHEHTHI, — HECMOTPS Ha HX
SIPOCTHBIE CIIOPBI — CYIIECTBOBAAH B IIPEACAAX OA-
HOM CUCTEMBI CYMCACHUS, A UMEHHO — ACCATHYHOM.
QOcHoBanue aroit cucremsl — 10. Ono OIIpPEAEASIET-
Cs1 IO YHCAY 3Ha4amux nup B cucreMe. B sanHOM
cayyae, 910: 0, 1,2,3,4,5,6,7, 8, 9.

Koraa mpr mumem 14, To MMeeM B BUAY: <OAUH
AECSTOK U YETHIPE EAMHHUIBI» . AHAAOTHYHO Lippa
30 o3HayaeT «TpH AECATKA M HOABb eAuHUIL>» . C yue-
TOM TOIO, YTO

10t=10
10> =100
10°=1000 ...

YHUCAQ B ACCHTH‘{HOﬁ CACTEMC MOTYT BbIPaXXaTbCs
TaK:

3547 =3x10% + 5x10% + 4x10' + 7.

20 nepBbIX YMncen, 3sanucaHHbIX
B pasHbIX CUICTEeMaX CUMC/IeHNA

Boce- Wecr-
o, Boont wepn o

Haf  TepuyHas
1 1 1 1
2 10 2 2
3 11 3 3
4 100 4 4
5 101 5 5
6 110 6 6
7 m 7 7
8 1000 10 8
9 1001 1" 9
10 1010 12 A
11 1011 13 B
12 1100 14 C
13 1101 15 D
14 1110 16 E
15 (RN 17 F
16 10000 20 10
17 10001 21 1"
18 10010 22 12
19 10011 23 13
20 10100 24 14

Oanaxo yxe B XVII—XVIII ss.
MaTeMaTHKH pabOTaAH M C HHBI-
MU cucTeMaMu cuyucaeHus. Ha-
NpUMEP, C ABOUYHOM — €€ I0-
Apob6HO u3ydna Aeiibuuw.
Kcratn, nmenno aBouvnas
CHCTEMa HAalIAA BITOCACA-
CTBHH IIHPOKOE IPUMEHE-
HHE B KOMITBIOTEPAX.

OcHoBaHue 16
OcHOBaHUE CHCTEMBI CYHC-
ACHHS MOXET ObITh H 60AD-
me 10. Ilpumepom Tomy
sABASIETCA OCHOBaHHE 16 B
ILIECCTHAALIATEPHYHOM CHCTE-
Me CYMCACHHUS.

Tak kak 3HavalUX 3HAKOB
TyT OOABLIC ACCATH, TO «BAOK»
OCHOBHBIX LIU(P IIPUXOAHUTCS IIOMOA-
HATb «OCHOBHBIMH» OyKBaMH (B 4eM-TO
BO3BpAILAsICh K ONBITY APEBHUX IPEKOB, KOTO-
phle, Kak Mbl TOMHHM, Y1cA2 0603Ha4aAn GyKBamu).
B Tabauue, NPEACTABACHHOM Ha 3TOU CTPaHHIIE, MO~
Ka3aHO, KaK MUUIyTcs nepsble 20 YHceA B 4eThIpEX
CcHCTeMaX CYUCACHHSA (ABOMYHAS, BOCBMEPHYHASL, Ac-
CATHYHAS U IIECTHAALJATEPHYHAS).

HPKMCP TaKOM 3aIIMCH B IIECTHAALIATEPHIHOM
CHCTEME — YHCAY ACCATHYHOM cuctems 20285 co-
oTBeTcTBYyeT ynca0 4F3D.

OcHoBaHue 2

Ipocreiimas cucrema cancaeHns — ppondnas. Oxa
OCHOBaHa Ha ABYX sHavamux nudpax — 0 u 1. 3aeck
IIOCACAOBATCABHOCTDb HATYPaABHBIX YHCeA 0Opasyer-
Cs Tak:

Aecarmynpre:0 1 2 3 4 5 6.
ABomynpre: 0 1 10 11 100 101110..

Criocob nepeBoaa B ABOMYHYIO CHCTEMY YHCAQ,
3aMIMCAHHOTO B ACCATUYHOM CHCTEME, 3aKAKYAETCS
B [IOCACAOBATEAbHOM ACACHHH Ha YHCAO ABa. Harpu-
Mep, AAS IIEpEBOAA 18 B ABOMYHYIO CHCTEMY MBI Ac-
AHM 3TO YHCAO Ha ABA — AO TeX ITOp, ITOKA YacT-
HOE He OKAXKETCSA MEHBIIUM ABOUKH. [ Tocae
3TOrO MbI MOCAEAOBATEABHO 3aIIMChIBACM
3TO YaCTHOE M BCE OCTATKH, KOTOPBIE MBI
TOAYYaAH TIPH ACACHHH (HAYMHAS C IIOCACA-
HEro), — 3TO U GYAET BBIPaXXCHHE 9HCAA B
aBonyHoM cucreme. Aast 18-tu ato — 10010.
CucreMy cYHMCACHHS Ha ITHChMe OOBIYHO yKa-
3BIBAIOT, 0603HAYASI OCHOBAHHUE B KAYECTBE MOA-
CTPOYHOrO HHAEKCA. TakuM obpasom:

1810 =10010:
B AecaTuyHol cucreme:

1810=10 + 8 = 1x10* + 8.

Asmomamusanus evruucaennii ﬂ

A Hemeyxusi mamemamux

u punocop Lom@pud
Bunveervm Aeiibruy
(1646—1716 zz.).

Hmenno emy npunucoisaemcs
paspabomxka dsouynoi

CUCTREMBL CYUCNCHUS.

V Cmenenu svruucaenut,
Heso0bpasuMbLe eUye (MO Aem
Hasad, ce20013 docmyntoL
Ar060MY ROABIOEAMENI.
Cospemenniii kapmannoiti
KaibKyASmMOp uMeenm ny e
BOLLUCAUMENDHYI0 MOUGHOCTb,

umo u komnoromep 1950-x zz.,

60m MOoAbKO Deusesne oH
6 30000 pas!
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A 13 nepesoda wucra us decs-
MUYHOT CUCTNEMBL 8 0BOUYHY10
e20 caedyem nocaedosamenvro
deaums Ha 06a — noxa dacm-
HOE HE OKANCETNCE MEHBULUM
deotixu. 3anuceieaemcs 3mo
wacmuoe u daiee no nopIoxy
0CMIAMKY, HAYUHAS C NocAeD-
nezo. To ecme: 1810 = 100102

AHaaoruyso 3TOMY B ABOHYHOI CHC-
TeMe IMOAyYaeM:

100102 = 1x2% 4+ 0x23 4+ 0x22+ 1x2} + 0,

YTO AACT HAM MPOCTOH crocob npeob-
pa3OBaHHﬂ A]OGOI'O KACCATHYHOTO >
YHCAA B <K ABOHYHOC>». AA}I 3TOrO TPC'
OyeTcss AMIUD COCYMTATh KOAHYECTBO
cTeneHest 2, KOTOPOE COACPKHT AAHHOE
4ncA0. FIHBIMH CAOBaMH, CKOABKO B HEM

CAHHHII, «ABOCK», « HCTBCPOK» , « BOCbMCPOK »,

«IIECTHAALIATOK>» M T. A.

Hanpumep, 17 umeer OAHY « IECTHAALIATKY >, HH

OAHOH «BOCBMEPKH >, HH OAHOH «4Y€TBEPKH>, HH

OAHOH «ABOMKH>» H OAHY EAMHHIy — TO €CTh I1O-
aygaem 10001. A B uncae 45 — opun pa3 <TPHA-
LIaTh ABa>», HH OAHOTO — <«INECTHAALIATh>», OAHH
Pa3 «BOCEMb>, OAHH Pa3 «4EThIPe>, HH OAHOIO pa-
32 «ABa>» U OAHH pa3 «eauHHIa». Mroro: 101101.

ABOH‘]HEH CHCTCMa HMCIIOAB3YCTCA HC TOABKO B

BBIMHCAHTEABHOH TEXHHKE H H3BECTHOH BCEM TCAET-
pa¢Hoii asbyke Mopse, Ho 1 B urpax. OpHa U3 TaKHX

urp — «Hum>». HMuorpa

ee HaspIBaKT cuje «Ma-

BOMYHaRA CUCTEM
[lecaTnyHan A Sl cucTEma pHEHBAAOM>» — 11O KyAb-
crema _ ToBOMY ¢HABMY AscHa
wecr
HAALAT BOCEMb Ye€Tblpe MABa  OfMH Pt « B 61l oM roA7S
Mapuenbape», o06aBus-
17 1 0 0 1 1IeMY €i IIOMYASPHOCTH.
14 0 1 1 0
9 0 T 0 1
| Alpumepoi npeobpasosanus
20 | 1 0 ‘ 1 0 YUCCA U3 36’[,97115(‘1}101? CUCINEMbBI
| 8 dsouunymn.

Kopencknin ¢pnar
Onar Pecny6nuku Kopes o6pa3oBaH LeHTpanbHbIM KpYrom, rpa-
GUYeCcKn BbIpaXKaloLLMM ABYEANHCTBO <MHb—AHY», U YETbIPbMA

«TpUrpamMmamm»:

He6o ///

OI'OIIb\

X\

\&\nona ’J

/,
I/II

3emnAa ’f
T o e e L O N s e SR .\-,;:i'
Ecnun npuHATL NpepbIBUCTYIO NMHWI0O — — paBHOi 0, @ CIOLLHYO
NNHWI0O —— PaBHON 1, TO 3TV «TPUrPaMMbl» COOTHOCATCA C ABONYHbI-

mu yncnamm 111,010, 101, 000. NMepeBoasa nx B JECATUHHYIO CUCTEMY,
nonyuum: 7, 2, 5, 0. Takum obpasom, Ha Kopeickom ¢nare NpoTUBO-
NOJIOXHbIE CUMBOJIbl B CYMME HEM3MEHHO AAI0T YMC/IO CeMb, KOTOPOe
BCer/a 1 BO BCEX LIBUNN3ALMAX CUNTANOCh Marmyeckmum.

10 HUTEPLCD

lyron — camoe 60nbLUOE YXCNO Ha

csete. OHo pasHaetca 10°°, [puayman
€ro aMepyKaHCKWin MaTemaTuk 3aABapa
KacHep. B pevictBuTenbHocTH, 0603HayaTh
3TVM YKUCNIOM Ha CBETE Heuero — Bce
3nemeHTapHble YacTuubl BceneHHoW He
J[OCTUraloT B CyMME U MUNIMApAHOIA YacTy
3TOro yucna.

TenerpadHasa cuctema Mop3e ocHoBaHa
Ha KOAMPOBaHWM andasuTa NOCPEACTBOM
YyepToYeK 1 TOYEK, YTO, B CYLHOCTH,
npepcTaBnsaeT coboi ABOUYHYIO CMCTEMY
CYUCNEHUA.

Bot npocToi npumep:

Ecnu undpbl 0603HayaTb bykBamu, Kak

370 Aenanu ApeBHUE rpekv 1 peBHue
eBpeu, TO MOXKET CITYYNTbCA Tak, YTO KaKoe-
HWByAb YNCNO COBNAZAET C U3BECTHLIM
CNoBOM. B ApeBHOCTM B TaKOM COBMaAeHNUM
yCMaTpuBanu cKpbiTble nocnaHus. B Kabbane
Mbl Hail4em Hemano Takux NpuMepos.

Ha ¢otorpadpum — cnoeo Yaveh

(uma Bbora) npegcraeneHo uudpamu

5,6, 51 10, cymma KOTOpbIX COCTaBNAET

26 — 60XeCTBeHHOe YMCNOo.

Yucnamm-nannHapoMamm Ha3blBalOTCA Takue
Yyncna, KOTopble MOryT YMTaTbCA OAVHAKOBO
CfieBa Hanpago v cnpaea Haneso. Becbma
nobonbiTeH cnocob nonyyeHna ogHOro

13 TakKnx umcen — ymHoxan 123456789

Ha 99999999, mbl nony4y”m nanvHApoOm
12345678987654321.

[o cux nop aHrnn4yaHe 30ByT CBOETO MUHUCTPA

d)MHaHCOB «CYETHbIM KaHL1epom», TeM CambiMm
TPaAnUMOHHO OTMeYan ero Bbiaaowmecs
CMocoBHOCTU K BbIYMCNEHUAM Ha CYeTax.




BoeryucneHus u esiqucaumenu

HUM

B EBpone nepBoe ynomuHaHue o6 31oil urpe gatmpyerca

XV B. [pugymanu xe ee, ckopee Bcero, B Kutae. MNonHbii
aHanu3 urpbi B 1901 r. onybnukoBan npogeccop MaTeMaTuKm
13 [apBapAckoro yHuBepcuTteta Yapnb3 byToH; OH 1 Ha3Ban
ee «Hum» — oT ycTapeBLuei GopMbl aHIMMIACKUX rNaronos
«CTAHYTbY, KYKPACTby.

B «Hum» nrpatot gBoe. «<Opyanamm» Urpbl MOTYT CYKNTb
Nanoyku, KamyLKK, MyroBuLibl, MaHAapuHbI — BoobLe, Nio-
Gble npeameTbl, KOTOPbIE NOAXOAAT Ha POnb GULLEK.

CywwecTByeT MHOXKECTBO pa3HOBMAHOCTEN Urpbl. Mbl pac-
ckaxkem 06 ofjHoW U3 Hanbonee n3BeCTHbIX. DULLKK NPY 3TOM
BbIKNaAbIBaloTCA pafamu. PAA0B MoXeT BbITb CKONbKO YrofiHo,
¢durLweK B 0OAHOM pagy — TOXe.

Kak urpartb B «Hum» "
MobexpaeT B urpe TOT, KTO yoMpaeT ‘
nocneaHio GpuiKy. Mpasuno Bcero
OAHO: Aienasn xof, Urpok bepeT cTonb-
KO duLLeK, CKONbKO XOYET, HO TONbKO
13 ofHoro paga.

B HaunpocTenwein Baprauum urpa 8
npeAcTaBNeHa Ha PUCYHKe cneBa: pu- |
ek (cnnyek) TyT TONbKO ABe.

OueBWAHO, 4TO B AAHHOM Cyyae
MPOUrpbIBaeT UrpoK, HauUNHAKLMA

napTuio.

Tenepb NOCMOTPUM, YTO NPOVICXOAMT B Honee CNoXHbIX Bapy-
aHTax. Hanpumep, Takom:

1

{
|

30ecb BbIUIPbIBAET TOT, KTO HAYNHAET, — OH YbupaeT naTb
npeiMeToB 13 BTOPOTO PAAa U OCTaBNAET CBOEMY NPOTUBHIKY
npeabiayLLyio No3nLuio.

Bot ewe papuant: % 1 "

B npownom rogy 8 Mapuenbage

«Hum» CTan oueHb NonynApeH nocse Bbixoaa

B 1961 r. Ha 3KpaHbl unbma pexuccepa AneHa PeHe
«B npownom rogy B MapueHbage». Y nrpbl gaxe no-
ABWNOCH TOrAa BTOPOE Ha3BaHne — «MapueHbap». B
dunbme urpa BBOAUTCA CeAyIoLUM ANaNOrom:

— fl 3Halo Mrpy, B KOTOPYIO BCErAa BbIMIPbLIBAIO.
— ECnn Tbl He MOXKELLb MPOUTPaTh, TO 3TO He Urpa.
— fl Mory npourpaTtb, HO BCErAa BbIMIPbIBaLO.

B 3TOM 3alunMdppoBaHHOM Avanore UrpoK NpUsHaeT-
CA, YTO 3HAET NIOTUKY Urpbl. OH YTBEPXKAAET, YTO MOT
6bl npowvrparte. MpeanonaraeTca, YTo 3TO BO3MOXKHO,
€C/IV €ro COMEPHUKY TaKKe N3BECTHA BbIMIPbILLIHAA
CTpaTervs, OCHOBaHHas Ha ABOMYHOW cucTeme. Ho
3TO BECbMa MafloBEPOATHO («BCEraa BbIMrPbIBAION).

Asmomamusayus svtenucienuii =311




Y1061 NpaBMNbHO «pa3obpaTbCa» C HUM, HY>KHO BOC-
Nonb30BaTbCA METOZOM, OCHOBaHHbIM Ha BOVYHON CUCTEME
cuncneHuns.

BoivrpoiwuHan crpaTernsa

lMepBoe, 4To HYXHO CAenaTb, — 3TO COCTaBUTL HebonbLuyto
Tabnuuy. B nepsyto KONOHKY 3anncbiBaem KONMYECTBO puLlek
B KaXJ0M pALY, N PAAOM C HUMWU — «BOVNYHbIIA» BapuaHT (no
paspsagam). Mpusogum 3Ty Tabnuuy.

JecaTnyHas | [lBonyHas cucrema
cnctema | YyeTbipe fBa OAVH
3 0 1 1
5 1 0 1
7 1 LI 1
o 0 | 1

[lanee cnefyeT nony4nTb «CNeLWanbHylo CyMMy» ABOUYHbIX
KONOHOK, CXema TYT O4eHb NPOCTa: €N Pe3ynbTaT YETHbIN,
cTaBum 0, a ecnu HeyeTHbIN — 1. B Hawen Tabnuue pesynbtat
cymmuposaHus byget 001.

Yro6bl BbIMrpaTh B «HUM», Hafio JO6UTBCA, UTOObI KONOHKK
[laBany B Cymme Homb. TO Ha3bIBAETCA «BbIMIPbILIHON NO3MLW-

el». B Haweit napTum Mol K Hell nepeiifem, y6pae oguH npegmet

M3 nocnegHero paga. B pe3synbraTe nosy4yaem BOT YTO:

[Dlecatnynas [lBonyHas cuctema
CMCTEMA | yerhipe Ji:E OfUH
3 0 1
5 1 0o | 1
6 1] 1| o
00 0

Opyron npumep. NpeanonoXum «CTpaLLHyo» CUTYaLuIo, B KOTO-
pow cnepyiowmin Xoa — Hal:

1 1

1 1

JlecaTyHas [lBonyHas cuctema
e BOCEMb 4ETbIpE aBa OAWH
8 1 | 0 0 | 0
o | 1 0 |
10 1 | 0 1 0
0 1 1 1

Hawwmm npaeunbHbIM Xo0[0M ByAeT U3MEHUTb HUKHUIA PAL TaK,
4T06bI OH OCTaNCA B CIeAyIoWem Buae:

JecatuyHas [BonyHas cuctema
CUCTEMA | Bocemb ueThipe  fmBa  OmvH
8 1o | oo
? 0 0 1 0
10 1 0o | 1 0
0 0 0 0

B nepecueTe 310 03H3YaeT, YTo Mbl 4O/MKHbI, yOpae Tpu GULLKK
13 BTOPOro pAfa, 0CTaBUTL TaM iBe GpULLKK.

MpaBunbHan cTpaterna B 3Toi Urpe 3aK/4aeTca B TOM,
yTo6bI BCAKMIA pa3 obecneyneatb cebe BbIMIPbILLHYI NO3ULMIO.
[anbHeiilwee — peno TexHukw. MonpobyiiTe.

KomnbioTepHbI A3bIK

EcTecTBeHHbIi1 BONPOC — UMEIOT 11 ONMCaHHbIe CUCTEMDI
CYMCNEHUA NpaKTUYecKoe npumeHeHne? Mmelot, aa elle
Kakoe! Tak, ABOVNYHasA, BOCbMEpPUYHAA U LUeCTHaauaTe-
PUYHAA CUCTEMBI aKTUBHO MCMONB3YIOTCA B MHOpMaTH-
Ke. A13bIK 3NeKTPOHUKM CTPOUTCA Ha YCTOMYMBbIX Napax
«BKNIOYEHO—BbIK/TIOYEHO», «TeYeT — He TeYeT TOK», TO
€CTb, N0 CyTH, Ha ABOVYHOI cucTeMe cuncneHma. laxe
CMWH 3N1eKTPOHa, ONWCHIBAIOLMIA €ro BpalueHne BOKpYr
CO6CTBEHHOM OCK, MOXKET GbITb OPUEHTUPOBaH «KBEPXY»
unum «kHm3y». CnoBoMm, Mbl UMeeM J1eno € NOTVUKOM, OCHO-
BaHHOM Ha ONNO3MLMK «fa—HeT». Kaxkaana u3 3Tux AByx
BO3MOXHOCTeN npefcTaBneHa 0 1 1, Tak Ha3biBaeMbIMU
«6uTamm» nHdopmaLmm.

B KOMMbOTEPHOM MUPE ONEPUPYIOT TEPMUHOM «balT.
baiAT npeacTaensaeT coboin eAnHULY M3MEPEHWNA EMKOCTH
namaTK, o6beauHaloLLyio Bocemb 6ut. Camoe Gonbluoe
YNUCNIO, KOTOPOE MOXHO BbIPa3nTb OAHUM GaiiTom —
11111111 (aBOMYHaA CMCTEMa), COOTBETCTBYeT 255 (aeca-
TWYHaA cucTema) u FF (uecTHaauaTepuyHas cuctema).

A ana cnoB 13 iByx 6aiT (16 6UT) MCNonb3yeTca Bcero YeTbipe
WecTHaauaTepuyHble uudpbl. Ana 32 6ut — 8 wectHapuare-
PUYHbIX Lndp K Tak aanee. Mpor-
PaMMKCTY ropasfo npotue
MCMonb30BaTh W 3ano-
MUHaTb yucno 3E, yem
uncno 00111110,




HAYUYHbIE, ®UNOCODCKME M MACTUYECKVE PE3Y/IBTATHI, MONYYEHHBIE [ TM®ATOPOM,
COTBOPUMM OBPA3 YYUTENSA, M 3TO CTANIO MPUYMHOM BO3HWMKHOBEHWA MDA 1 LIENIOMO COHMA

NETEH[ BOKPYT 3TOW NUYHOCTW,

HQBI H ACTEHABI, KO-
M TOPBIE OKPYIKAIOT GH-
rypy Iludaropa, 3a-

CTaBHAH MHOTHX MCTOPHKOB
YCOMHHUTBCA B PEaAbHOM
CYWIECTBOBAHHH 3TOTO
TIEPCOHAXA, OHH AXKE
IPCAIIOYHTAAH TI'OBO-
puTh 0 mudaropei-
11aX KaK O LIKOAE, He-
JKEAH 4eM O ee ocHoBareae. M, HecMOTpsi Ha TO YTO
IIOAAMHHOCTh MHOXecTBa b6norpa¢uit [Tndaropa
OblAa OMPOBEPTHYTa HCTOPHKAMH, COBPEMEHHas
HCTOpHOTPadHs HE CTABHT ITOA COMHEHHE PEAAb-
Hoe cymecTBoBanHe [Tudaropa.

Myswvixa cpep
Mugpazop

A To nemnozoe, wmo

| THOYHO UIBECTIHO NPO
ugazopa c ocmposa
Camoc, pucyem obpas co3-
dameas manHvix yuenud,
COCOUHSBUANX B Cebe MUCTRUKY
U UCTRUHHOE MATeMamuye-

CKOE 3HAHNE.

MyTewecTBeHHNK

I'Tndarop poanacs Ha rpedeckom octpobe Camoc.
Top ero poxaenus — npubAu3uTeABHO 569 A0 H.3.
Ero poauteasimu 65141 Muecapx u ITudasuc, ¢pu-
HHKHICKHH Kynel] 1 rpedeckas skenmuna. O mep-
BbIX ropax )kusHu I Tudaropa ns3BecTHO 0YEHD MAAO:
AMIUB TO, YTO OHM TPOXOAHAM B AOATHX IyTelle-
CTBHSIX, IIPOAOASKHTEABHOCTh KOTOPBIX, BIIPOYEM,
MoxeT ObITh 1 npeyBeandena. Ho Touno ussectHo,
4TO ¢ MaTeMaTnKoii I Indaropa nosnakomman Pasec
1 AnakcumaHAp B ropoae Muaer. IToaxe on espma
B Erumner, rae, no pexomenpanun Paseca, moayuna
AOCTYII K HAyYHBIM 3HAHHSM, OBIBLUIHM B PacriopspKe-
HHH BECbMa FEPMETHYHOTO COOBIECTBA ErHIETCKUX
JKPELIOB. DTH 3HAHHA BKAIOYAAH H 330TEPHICCKYIO

Caman 3HaMeHMTanA Teopema

Teopema, koTOpyto Ha3biBaloT MeHeM [Mudaropa, rnacut:

«B npAMOYronbHOM TpeyronbHWKe nnoLaab KBagpara, nocT-
POEHHOTr0 Ha FMMOTEeHy3e, paBHa CYMME NoLyaeil kBagpa-
TOB, NOCTPOEHHbIX Ha KaTeTax». O6biuHO Teopemy Mudaropa
NPWHATO KpaTKo GopmynMpoBaTh Tak: «KBagpar AnvHbI
rUNoTeHy3bl NPAMOYrONbHOTO TPEYroNbHIKa paBeH CyMme

Hapy»keHo loka3aTenbCTBa 370l Teopembl. BO3MoXxHO, Teopema
nonyuuna uma Mudaropa MMeHHO NOTOMY, YTO OH Obin NepBbIM,
KTO NpeAcTaBun NonHoe ee fokasatenbcrso. OfHO 13 camblx
MPOCTbIX M NEraHTHbIX JOKa3aTeNbCTB NPUHAANEXUT [xeAmcy
Abpaxamy lappungy (1831—1881 rr.), aBagUaTomy nNpesnaeHTy
CLUA, npaBga, onybnuKoBan oH ero ewye 6yayun uneHom Mana-
Tbl NpeacTaBuTeNe.

KBajipaToB ANVH KaTeToB». ITa TEOPEema, O KOTOPOW CnbLanu [ns nnnioctpaumn
6ykBanbHo Bce, 6bina M3BecTHa =R Jl0Ka3aTenbCcTaa OH
1 AONTUHHUCTUYECKUM KYNbTY- " icaadd e NoOCTPOUN Tpaneuuio.
pam. CengetenbcTBa Tomy Gbinm B .3 ] Mnowapb Tpaneumn
HaliaeHbl Ha MVHAHBIX AOLeYKax e ) e | paBHa nonycymme b
B MeconoTamuu, AaTMPOBaHHbIX ; E ee ocHoBaHwi (a n b), a
2000 r. fo H. 3. Ee Takxe 3Hanu 2 | ¥ YMHOXEHHOW Ha pac-
1 Takve ApeBHUe LMBUNMU3aLUK, g § / _,‘!_' | CTOAHVE MeXay HUMH
Kak ernneTckas, UHANNCKanA U Ku- %{_, - *| (a+b)Takuro a b
= — !
;Z:;Kea:égf :Z:: :Tz:bﬁ:?:; :‘;_ = [Mnowapb = (a + b)(a + b)/2 = (a* + b> + 2a X b)/2.
C npyroii CTOPOHbI, 3Ta Xe NNoLaAb paBHa CyMMe nnoLlagei
=3 TPeyronbH1KOB, e COCTaBNALWUX (Nnowasb TpeyroabH1Ka

A A Credot pacnpocmpanenus
meopeses ITupazopa somcro
OMCACOUMID NO MHO2OYUCACHHBIM
HOROPUHECKUM DOKYMEHMAM.
Beepxy npedcmasaeno dpesuee
doxazamerscmso epemen 0o

- -

i 3poi, 8 Kum

CKOM TNEKCINE; (A€64 — (INPAHU-

ya u3 apabexoii xuueu X111 6.

paBHa NPOM3BeAEHUIO BENMYMHbI OCHOBAHUA Ha BENNYMUHY Bbl-
COTbI, JeNleHHOMY Ha [iBa).

Mnowaab = (@ X b)/2 + (c X ¢)/2 + (@ X b)/2 = (2a X b + ¢%)/2.

MpupaBHMBasA NpaBble YacTy, NoyYaem:

a+bl+2axb=2axXb+7c

YTO 03HauaeT a’> + b? = ¢?, 4To 1 yTBEpXKAaeT Teopema
Mudaropa.

Hugpazop (569—500 z2. do n.3.) fo



MYAPOCTb, KOTOpasi MO3)KE OKA3aAa CBOEC BAHAHHE Ha
mucruyeckoe yuenne ITugaropa. Hekoropsie asro-
PBI CYHTAIOT, YTO OH T06BIBaA 1 B Meconoramuu, 1 B
Mupaun, a Takxe B Yaance u Beankobpurannu. Oxo-
A0 610 1. AO H.3. OH BO3BPAIACTCS B POAHOI TOPOA,
A€ HAYHHAET PACTIPOCTPAHSATh 3HAHUA, TOAYYCHHbIE
BO Bpemst cBoux ckutanmit. Kurean Camoca He npo-
CTO MPHHHUMAIOT HX € Ipoxaaalieil. BoamoskHo, Hero-
HHMMaHHE €ro HOBATOPCKHX H, AO ONIPEACACHHOH CTe-
TIEHH, PEBOAIOLIHOHHBIX HACH H HACTPAHBACT IIPOTHB
HETO NMpaBHTEAs OCTPOBa, THpaHa [ Toankpara, n [Tu-
¢arop BriHys)kA€H yexatb B cchIAKY. I Tudarop pemaer
noceautbes B Kporone, rpedeckoM ropoae Ha foro-
BocTouHOM nobepesxse Mraaun.

Poxpenme nndaropeiickom WKONbI
I'pasxaane Kporona paaymuo scrpernan [uda-
ropa, i, 6Aaropaps €ro MyApOCTH U OMBITY, AlO-
HesHomy obpaimerno ¢ AloabMu 1 Gesynpey-
HOI YECTHOCTH, YBHACAU B HeM obpaser
npaseAHo# xu3Hu. M HeyanBHTEABHO, 4TO
MMEHHO TaM 3aPOAHMAACH IIKOAA ITHaropesi-
ues. I'lo npocbbe rpaxaan ITudarop npouea
YETBIPE PEYH: OAHY AAS MOAOABIX, APYTYIO AAS
MPABHTEACH, TPETBIO AASL ACTEH H YETBEPTYIO — AAA
skeHmHH. JoBopaT, 4T0 dHAOCOPCKHE H HPABCTBEH-
Hele TeopuH, KoTopsie [Tndarop chopmyanposaa s
3THX peyax, TaK IAyOOKO MPOHUKAH B HPaBbl 0OHTA-
Teaeit KpoToHa, 4To skeHIHHE H36aBHAHCE OT CBOMX
YKPAIE€HHH, 2 My>KYHHBI — OT CBOHX COXKHTEABHHIL.
[Tocaepnne ropst xxusuu ITiudaropa nokpwiTsr Taii-
HOI, KK H TIepBbIC, H HALIAH CBOE OTPakeHHE GOAb-
LIE B ACTEHAAX, Y€M B AOKyMeHTaX ucropuH. IToxo-
e, THpaH Kporona, Kuao, pemia oromctuts 3a 10,
YTO €ro He IPHHAAH B THPAropeiicKyIo CeKTy, H 3a-
craua [Tndaropa yexars B cchiaky B Aokpuay BMecre
CO CBOMMH CTOPOHHHKAMH, OTKYAa pHAOCO¢d OKOHYa-
TEABHO nepeexas B MeTanoHT, Tae peAoAOKHTEAD-
HO 1 yMep 0koA0 500 1. A0 H.3.

Mys3bika, yncna

M TaliHbI nopafok BcenenHomn

B nudaropeiickoit mkoae He 6b140 cTpororo passe-
ACHHS MEXAY PEAHTHEH, HAayKOH H oﬁpasoM JKH3HH.
B npospenun nopsiaka Muposaanus u ero cosepua-
HHH NTH$ArOpei1bl BHAECAH My Th K OYHIICHHIO AYIIH
H 0CBOOOKACHHIO OT LIHKAMYHOCTH JKH3HH H CMEp-
TH, B KOTOpPYyI0 BepuAH. [Toatomy MaTemarnka 3anu-

o Cpednesexosas zpasmpa:
Hugazop u e20 ywenux Puao-
AQl S6ASI0M CGEMY CKPLITMBIE
apugpmemuseckue coom-
HOWIEHNS 6 MY3LIKAAbHBIX

aﬂmrpmaax.

1

®
X
J 2

Q000

A Tempaxcuc, uan mpeyzons-
HUK U3 4embipex psdos u ¢ de-
CHIMBIO IACMENINAMI, 3AHUMAN
KA10%€60e Mecro 8 pAdy wucao-

BbIX CUMBOAOE NUPAZOPEIIEB.

10 HUTEPLCHD

W.C. Nymuc, npodeccop YHueepcuteta B banaym-
He, CLLIA, onybnukoBan B 1927 r., nog 3arnaBuem
The Pythagorean Proposition, cobpaxue 370
[OKazaTenbCTs Teopemb! Mudaropa.

Cpeav rpeKkoB 3Ta Teopema Hocua Ha3BaHue «Te-
Opema 3amy>KHen XeHLuHbI». [103Xe ee Ha3Banu
«npepnoxeHue 1.47», oTcbiNan K Aokasarenber-
BY, KOTOpOe nossnaerca B «Hayanax» Esknuga

(B nepeoii rnase Ha 47 ctpoke). bbiin Takxke
HalleHbl CpeHeBEKOBbIE 3an1cK, rae Teopema
NoABNAGTCA NOJ BbICOKONAPHbIM Ha3BaHWeM
Inventum hecatombe dignum, 4To 03Hayaer «oT-
KpbITWe, AOCTONHOE NPpUHEeCeHUA

B KEPTBY COTEH ros0B CKOTa».

QeaH, KoTOpasn, BO3MOXHO, Obina xeHoi Mu-
(aropa, MoXeT CYMTaTbCA NePBOM KEHLUNHO-
YUY€HbIM, N3BECTHON NCTOPUYECKOI HayKe. OHa
“3yyana reoMeTpuio, MeANLMHY 1 KOCMOOTKIO.
Beab B nudaropeiickom obuiecTse KeHLMHbI
yPaBHMBanuch B NpaBax C My»K4YMHaMM, 4To
6bIn0 — Ha NPOTAXKEHUW UCTOPMK 1 BNNOTH

[10 BeCbMa HefJaBHUX 3MOX — YeM-TO COBepLUEeH-
HO HEBEPOATHbIM.

MaAa BaKHOE MECTO CPEAH HX HHTEAACKTYAAbHBIX
HHTEPECOB, B YACTHOCTH, MHPAropeiilieB NPHBOAH-
AO B BOCTOPT TO, YTO YHCAA NPHCYTCTBYIOT B KOCMO-
ce moBcemecTHO. OHHE OTKPBIAH, YTO My3BIKAABHBIC
HHTEPBAABI HMEIOT YHCAOBOE BBIPAKEHHE, CBA3AB 3TO
C AAMHOIT cTpyH Ha amupe. M oHHM cuMTaAm, 4TO Tak
K€, KaK My3bIKAAbHAs FAPMOHMS BRIPAKAETCA L -
PAMH, TapPMOHHS MHPA MOAYHHACTCA TAHHBIM MaTe-
MAaTHYECKHM MPABHAAM, KOTOPBIEC MOXHO BBIPA3UTh
NPOCTHIMH COOTHOLIEHHAMH MEXAY YHCAAMH.
Ot Hpen ObIaM 3a0BITHI HA HECKOABKO BEKOB,
AQKE THICAYEACTHII, HO BO3POAHAHCH
Ha 3ape HAayYHOH PEBOAIOLIHH, O3Ha-
MEHOBAHHOM TAAMACEBCKHM BBICKA-
3BIBAHHEM C ABHO NH(AropeHckum
npusKycom: «KHura peaabHOCTH
HAITMCAHA HA S3bIKE MATEMATHKH > .

< Ase ocobennocmu nugazo-
petickoti wxoavt 0659cHI10M

€€ BAUIHUE HA MACOHCKIE
mevenus: ocobennviii ynop

Ha 2EPMEMUYHOCTID SHANUS
YPEIBBIYALIHAL BANCHOCID CUM-

BOAUYECKUX INEMEHNIOE.



HABNIOAAA 3A ABNEHWAMM NPUPOABI, MOAM YCBOWINA HEKOTOPBIE KAHOHBI KPACOTbI 11 TAPMOHWN.
[MO3KE MATEMATUKA, «PA30BPAB» 3T KAHOHbI, MOKA3ANA, HA KAKMX 3AKOHAX OHW OCHOBAHBI.

MATEMATUKA

3o.10moe cevenue

boxecmeenHasa nponopyus

LIEAEBPAX H300Pa3HTEABHOTO HCKYCCTBA HAC
BOCXMILAIOT HX KPacoTa, MPOMOPI[HH, FapMO-
HHS H KOMITO3HI[HOHHA TOYHOCTh. YAHBHTEAB-
HO, HO IIOYTH BCE H3 IIEPEYHCACHHOTO Gasupyercs Ha
npocTeiiieii NpONopIHH, OTKPHITOH emme B ApeBHeit
I'peunn. B pomeameit Ao Hac aHTHYHOM AHTEpaTy-
pe 3Ta nponopius npusescHa B «Havasax» Es-
KanAQ. Bripoyem, cunraercs, 4o oHa 6b1aa n3BecTHa
yxe ITudaropy. ITpu aToM HekoTOpbIe HCCAEAOBATE-
AM YTBEPKAAIOT, YTO NPONOPLIHIO TAK HA3BIBACMOTO
«30A0TOTO CEYEHHA» OH I03AHMCTBOBAA Y APEBHHX
ErHIITSAH H BABHAOHAH. AEAO B TOM, YTO MPOMOPIHH
nHupamMuabl Xeorica, MHOTHX XpamoB, 6apeabedos,
a TaKKe NpeAMeToB ObiTa M yKpalleHHil 13 rpobHH-
bl TyTaHXaMOHa TOYHO NOAYHHAIOTCA 3AKOHY 30A0-
TOTO CEYEHH.
M AAocTpHpYeTCs 30A0TOE CEYEHHE CACAYIOIIHM
obpasom. HysHo pasaeants otpesok AB Ha pBe 4a-
cru TaK, yrobst AB/AC = AC/CB.

A C B
3to u ecth 30a0T0E ceyeHue. Camo yacTHOE OT
YKa3aHHOTO ACACHHS HA3BIBACTCA 30AOTHIM YHCAOM.
Kaxk npasnao, ero o6osuasasor yksoit ®. Aocrarou-
HO HECAOXKHBII PAaCYET, 3AKAIOYAIOIIHHCA B PEIICHUH
YPABHECHHs BTOPOII CTENECHH, AAET HAM TOYHOE 3Ha-
yenue O:
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3onoTon NPAMOYrofibHNK

AAs IOCTPOEHHA 30A0TOTO MPAMOYTOABHHMKA, YbH
CTOPOHBI HAXOAATCA B cOOTHOUIEHHH P, BBITOAHS-
10TCs cacayromne aciicreus. Ha Hmkneit cropone
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(caesa) 6 Apesreri Ipeguu Goia
06pasyom 013 apxXumexmopos.
B amom ybercoarnm, wanpu-

.H’fp, nponopquu IHAMEHUMO20

301011020 RPIAMOY20AbHUKA.
Tpuyess 3mo xacaemcs xax
npasmoy2oabKuKa, 06pazywmse-
20 ocnosy Ilappenona, max u

NPIMOY20AbHUKOE Pacada.

Hapgenona, 6 mosnocmu

nOBMOPIIOUGHE NPOROPUHI

NMudaropos NATNYronbHNK

3onotoe uncno O ckpbITO B NpaBub-
HOM NATWUYroNbHMKe — ero JaeT oT-
HOLUEHVe AuaroHanu NATUYroNbHNKa
d k nioboii u3 ero cTopoH .
Muéaropenubl 1 cpeHEBEKO-
Bble aNXMMWKK € 60NbLIMM NNETETOM
OTHOCU/INCH K 3BE3A4aTOMY

NATUYTONbHUKY, CYUTaA ero maru-
yeckum. Mo-Apyromy ero HasbiBawoT
nnu¢aropoBbIM MHOTOYTONbHUKOM.
370 BCEM M3BECTHAA «3Be3/ar.

Ee nonyyaloT coejuHeH1em nNpoTu-
BOMO/IOXHbIX BEPLUMH NPaBUIbHO-
ro NATUYronbHWKa. Ecnv anuny cto-
POHbI 3B€3A4ATOr0 NATUYrONbHUKA
NPUWHATb 33 eAUHKLY, TO TNHA
CTOPOHbI NPAaBWUNLHOMO NATUYTONb-
HWKa BypeT pagHa 3010TOMY YuCay.




AC xBappara 0603HaYa€TCS CPEAHSIS TOUKA, OT KOTO-
pOit IPOBOAMTCA NPAMAsA AHHHA AO TPOTHBOMOAOX-
HOii BepmnHBL [ToAyYHBIINICSA OTPE3OK OTKAAABI-
BACTCs OT 0603HAYEHHOI TOYKH Ha HH)KHEH CTOpOHE
(3T0 MOXKHO GBICTPO CACAAT € MOMOLIBIO LIUPKYAS).
Ortpesok AB u siBAsIETCS HHKHEH CTOPOHOI 30A0TO-
ro npamMoyroabHHka. OnHcaHHOE MOCTPOECHHE OIH-
paercs Ha Teopemy ITudaropa.

BocTtpeb6oBaHHOe uncno

Yucao P, onpeaeasiss 3TAAOH KPACOThI, CETOAHS
ITOAB3YETCsl HOABIIHM «CIIPOCOM>» — BIIAOTb AO TO-
ro, 4T0 GOPMAT KPEAUTHBIX KAPTOUEK HAH MIPOE3A-
HBIX JKEAE€3HOAOPOXKHBIX OHACTOB IIOAYHHSACTCS ITOM
nporopuun. Cama mpHpoaa, MOX0xKe, HEPABHOAYII-
Ha K unHcay P. 3akoHoMepHOCTH pocTa GOABIINH-
CTBa TOMYAALMIT TPBI3YHOB, PACIIOAOKCHHE YEIIyeK
HAa ITAOAE AHAHACA, PA3BUTHE PAKOBHHBI YAHTOK H PO-
roB KO3, PQ.CHPCACACHHC CEMSIH B PaCTCHHHX — BCC
3TO TAK MAH MHA4Y€¢ COOTHOCHTCS C ﬂpOﬂOPuHCﬁ 30-
AOTOrO CCHCHHA, YKA3bIBas, YTO YCAOBECK th‘\ npas,
YBHACB B HEM 3PPIMOC BBIPa’>KCHHC HACH TAPMOHHH.
BI'IPO'-ICM, HMCTOKH M CMBICA TAKOH BOCTPCGOB&HHOC-
TH YHCAQ cb HaM €HIC ITPECACTOHUT BbISICHHTD.

OcobenHOCT 3010TOrO UNCNa
HPH MOMOLIH MPOCTOTO0 KAPMaHHOI'0 KaAbKYASATO-
Pa MOXHO ITOAYYHTb HCKOTOPBIC ITOPA3HTCABHBIC
PE3yAbBTATbI MaHP[HYA}II_[Hﬂ C 30AOThIM YHCAOM. Ha-
NPpHMEP, CCAH €r'O BO3BCCTH B KBaAPAT, TO ACCATHY-
HBIC paspsiAbl OCTAHYTCA HCH3MCHHBIMH

®= 1+—f = 1,6180339887...

®?= 2,6180339887...

Ecan mpr Pa3ACAHM CAHHHIY HAa 30A0TOC YHCAO,
TO 3TA <KHCTOPHS > IOBTOPUTCA:

1 - 0,6180339887...
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Emje 60ace yAMBUTEABHO CACAYIOLLCE BHIPASKCHHE:
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A 3o10moe uncao moi o6napy-
UM B0 MHOZUX HeeDe6Pax Hiii-
sonucu. Bosowmen das npumepa
useecrnuyrn xapmuny <Lupx»
Ppariyscxoze nocrmumnpec-
cuonucma Kopwca Cépa
(1859—1891 22.). Hsywas
my pabomy, Mt nOPASUMCS
06uAt0 CKPOIMBIX 8 Hell 3040~

mbix nponopuuii. Bee onu —

npoussodnie om
BC AB
Gc-ar - ®

A Beauxue xydownuxu Penec-
carica udear xpacomvi coon:-
HOCUAN € 30A0MbIM YUCAOM.
Bszasume na 3mom pucynox
Aeonapdo da Bunwn. Ecau na
AU HEAOBEKA PACTNOSHIUE
MeNOy MENGPOBYEM 1t 0CHOBA-
nues nodbopodxa moi npusmes
pasHbim eOunNIE, MO PACCTROS-
Hue mexwdy mencbposves u moii
mMOYKOU, 0N KOMMOPOH HAUHA-
107 PACII B0AOCHI, COTRABUM
0,618. B «udeavrom» auye
n0006Hbie nponopyun onpede-
ASIOH U <MECTRONOAOHEHUE

BP)(\?HI SHAYUMBIX €20 YaACMEN.

JNlorapmndmmnueckan
cnupansb

MocTponm 3010TON NPAMOYFONbHUK Tak,
yTo6bI 6ONbLLAA €ro cTopoHa Mena anvHy O,
a MeHblLas — paBHANacb eauHuLe. Tenepb
OTKNaAblBaem cnpasa KBagpat co CTOPOHOM 1.
MonyunBLUMACA CneBa NPAMOYTOIbHUK TakxKe
ABNAETCA 30N10TbIM. ECIM Mbl NOBTOPUM One-
paumio ¢ 3TM BHOBb 06pa3oBaHHbIM NPAMO-
YrONbHWKOM, TO MOMYYKM eLlie OAWH 30710TON
NPAMOYTONbHWK (MEHbLUUX pa3MepoB).

Mpoaonxas 3Ty onepauuio 1o 6ecKoHeyHo-
CTW, Mbl MOCTPOMM MHOECTBO YMEHbLUAIOLMX-
CA 30110TbIX NpAMOYronbHUKoB. Cnpans, Bnu-
CaHHasA B HUX, Ha3bIBAETCA NOrapuPMUYECcKoil.

JTa KpuBas 3ameyaTtenbHa. CornacHo ew,
Hanpvmep, pa3B1MBaeTCA MOPCKaA pakoByHa
Nautilus pompilius.




Pacckasz-2onoeonomka

Avrouc Kappoan

Jisionc Kapponn

Yapnb3 JliotBua [JoA»CoH (a MMeHHO TakoBO HacTosLlee Uma Jlblonca
Kapponna) poaunca 27 aHeaps 1832 r. B ropoge [Japcbepu rpadcTsa Ye-
wup. OH 6bin TpeTbUM pebeHKOM (NepBbIM MabUiiKoM) B CEMbe aHMMKaH-
CKoro cBALleHHMKa Yapnb3a JogkcoHa n Opancuc IxeiiH JiotBugxk. Ooto-
rpad, MaTeMaTuK 1 nucatenb Kapponn nonyunn BCEMUPHOE NpH3HaHMe,
ony6nukoBaB KHury «Anuca B CtpaHe Yygec». Kak cBUAETENbCTBYIOT €ro
[HEBHUKY, Kapponn npuayman CioXeT 3ToW MCTOPUM, MOKa NporynvBanca
BA0/b Tem3bl ¢ penofo6HbIM [lakBOPTOM U TpEMSA AoUepbMu eKaHa [eH-
pv Jlnggena (lopuHoi, Anncoii n 3guToii). Y Kaspponna BOLIO B NPUBbIYKY
BO BPeMs MpOoryokK pacckasblBaTb AeBOYKaM BblAyMaHHbIE UM NCTOPUK,

1 Ta, YTO OH pacckasan 4 niona 1862 r., npnBena AeBoYeK B Takon BOCTOPT,
yTto Anuca nonpocuna ee 3anucatb. M B Tom Xe rogy, Ha Poxaectso, Anuca
nony4una B N0AapoK pyKonucb, NPOUNNCTPUPOBaHHY0 camum Kappon-
nom. Tpu ropa cnycta, B 1865 r., BbILLIO NepBOE U3[aHWNE KHUTY C Uto-
cTpaumamn capa [koHa TaHMaNa. OrpoMHbIiA ycnex KHUMM NpuBen K Tomy,
YTO MOABWIACh BTOPasA YacTb — «Anuca B 3a3epKanbey.

Jlblonca Kapponna cuntaioT OAHUM 13 NepBbIX MaTeMaTUKOB-N0TMKOB,
nocne [xxopaxka byns. Kapponn 6onee 40 net npencgasan B Okcpopae

11 NOA CBOMM HACTOALLMM UMEHEM onybBIKoBan MHOXKECTBO CTaTell U KHUF
no maTematiKe, Cpean KOTOpPbIX MOXHO OTMETUTb «JTornyeckyio urpy»

1 «EBKNMAA 1 ero coBpemMeHHbIX COnepHUKOB». Kapponn ymep B [indopgae
14 aHBaps 1898 r. B Bo3pacTe 65 neT oT 6poHXuTa.

Mpeguncnoeune

TOT paccKa3 BIEpBble ObIA ONMybOAHKOBaH 4Ya-
crsamu B The Monthly Packet B anpeae 1880 r.
B HamepeHue aBTOpa BXOAHAO CKPHIT (Kak Ty
THAIOAIO, YTO IIPSTAAH B AAKOMCTBO HAILIErO ACTCTBA
CTOAB 5K€ XHTPOYMHO, CKOAb 6ECTOAKOBO) B KaXKAOM
Y3€AKE OAHY HAH GOACE MATEMATHYECKHX 3aA2YEK —
apHPMETHIECKHX, AATCOPAHIECKUX HAH TCOMETPH-
YECKHX, KAK IOAYYHTCS — AAS| YAOBOABCTBHS U, BO3-
MOXHO, Pa3BHTH TAAAHTOB AIOOE3HBIX YHTATEACH
9TOTO H3AAHHSL.
4K
oxms6pe, 1885

VY3enok 1. Bce Bbiwlue y Bbilue
«‘kpmeﬂox, 803# ux mo eeepx, Mo BHU3.»

Koraa kpacHoBaThIE BeYepHHUE CIIOAOXH YIKE PACTBO-
PSAAMCH B YEPHOM TEHH HOYH, CAYYaHHbIH CBUAETEAD
MOT HaBAIOAQTb TIOCIELIHBI — CKOPOCTBIO LIECTh
MHAB B 4aC — CITyCK IO KPYyTOMY CKAOHY TOPBI ABYX
IYTHUKOB; TOT, YTO IIOMOAOJKE, IIPbIraA C KAMHA Ha
KaMEHb C AOBKOCTBIO OACH, B TO BPEMSI KaK €r0 APYT,
YbH APSAXABIE YACHBI IBHO CTPAAAAH OT TOTO, YTO ObI-
AM 00Aa9EHDI B KOABYYTY, IIPHHATYIO Y TYPHUCTOB B
3THX MECTax, nepeaBuraacs ¢ tpyaom. Kax Bceraa
M CAYYAa€TCS B TAKUX CHTYAIIHAX, MOAOAOK IpepBaA
MOAYAHHE IIEPBBIM:

— 51 6b1 cKa3aA, 9TO MBI XOPOLLIO HAEM! — BOCKAHK-
HyA oH. — ITopabemM HaM paAcs He Tak Aerko!

— KoHeuHo, xopoIo! — npomnbIXTeA cTapuyii myT-
HHK B oTBeT. — [IpH mopseme Hala cCKOpOCTh HE
IIPEBbILIAAA H TPEX MHAD B 4ac.

— A Ha paBHHMHE Hallla CKOPOCTb paBHa...? — 3a-
AQA BOIIPOC MOAOAOI, H6O He ObIA CHACH B pacyeTax
U IIPEATIOYUTAA BCE ACTAAH NOAOBHOIO poAa OCTaB-
ASITh CTApLIEMY TOBAPHIILY.

— Yerblpe MHAH B 4ac, — YCTaAO OTBETHA BTOPOH
MyTHHUK, — U HU yHUMH 60AbLie, — A0GaBHA OH C
A1060BbIO K METapOpaM, CTOAb CBOFICTBEHHOH AIO-
ASIM ITPEKAOHHOTO BO3PACTa, — U HU 1]€HTa MEHbIIE!
— Koraa MbI BbIIIAY H3 TOCTHHHMLIBL, OBIAO TPH Ya-
ca, — 3aAyMYHBO IIPOM3HEC MOAOAOH, — H MBI BPSIA
AH BEPHEMCS K YXKHHY... BecbMa BeposATHO, YTO X031~
HH TOCTHHHIIBI HAOTPE3 OTKAXKETCS HAC HAKOPMHTB!
— OH noxypHT Hac 3a IO3AHEE BO3BPAILICHHE, —
YCABIIIAA OH B OTBET, — H €0 BHIFOBOP OyAET coBep-
IIEHHO CIIPAaBEAAHBBIM.

— Aa, cap! — BOCKAHMKHYA €TI0 TOBapHII| C BECEABIM
cmemkoM. — U ecan Mb1 y Hero nonpocum A06aBkH,
TO BECHMA BEPOATHO, YTO IIOAYYHM ONAEYXY!




— YAOBOABCTBYEMCS ACCEPTOM, — B3AOXHYA CTap-
LM, B )KH3HH HE CABILABIIHI ITYTOK H Pa3AOCaA0-
BAHHBIH CTOAb HEYMECTHBIM ACTKOMBICAHEM CBOETO
CIyTHHKA. — MBI BepHEMCSl B FOCTHHHIY POBHO B
AeBATh yacoB. HasepHoe, MbI Ipoliau ceropHst He-
MaABIii myTh!
— Ho kakoii, kakoi? — BOCKAHKHYA MOAOAOH, 0X-
BAYEHHBIN BOAHCHHEM H BEYHOH JKAKAOH 3HAHHIL.
Crapmmii yMOAK Ha BpeMsL.
— Cxaxxn MHe, — IPOMOABHA OH MOCAE KPaTKOTO
monvanus. — Kotopwiit 6bia yac, koraa Mer mopHs-
AMCh Ha ropy? MHe He Hy’KHO 3HaTb BPeMsl C TOYHO-
CTBIO AO MHHYTBI, — AOOABHA OH, YBHAAB IIPOTECT
Ha AuLe cobeceAHMKa, — 5 A2I0 Tebe moAYaca Ha 1o-
rpemHocTh. M Beaw 31O Bee, uTO 51 mpowy oT chi-
Ha TBOeH Matepu! A notoM s cooby ¢ TOYHOCTHIO
AO AIOIIMa, KAKOE PACCTOAHHE HAM YAAAOCH IPOHTH
C TPEX AO AEBSITH YaCOB.
Ortser 1oHOMWY GOABIIE TOXOAHA Ha CTEHAHHE, U BbI-
PRKEHHE €r0 AHILIA M IAYOOKHE MOPILIHHBIL, IIPOPE3aB-
LLIHE €r0 MY>KECTBEHHOE YEAO, YKA3bIBAAH Ha TO, KaK
rAy60Ko B ponacTs apuMeTHIECKOi aroHHH yBAEK
ooy 6e306MAHBII ¢ BHAY BOnpoC.

Y Avwouc Ksppoan u uzo-
bpawenue Auucol, 2epounn
U3BECTRHBIX KHUZ, COEAAHHOE
xydoscnuxom Awonom Tonus-
AOM, NEPEBIM UALKOCTRPATIOPOM

20 npousgedenul.

PeweHnne

«Y3enok» — ckazana Anuca. —
«/lad-ka s e2o pazsaxy!»

3apauka:

[1Boe nyTHWKOB ¢ 3 f0 9 Yacos
NpoLwAn NyTb NO POBHOWM J0-
NVHE, NOTOM NOAHANNCH Ha ropy

1 BEPHYNNCh K Hauany MapLupyTa.
CKOpOCTb UX ABWXKEHWA NO PaBHU-
He cocTaBuia 4 MUnu B Yac, npu
noAgbeme B ropy — 3 MUK B Yac,
1 Ha CnycKe ¢ ropbl — 4 munuv B
yac. Hangure npoieHHoe umu pac-
CTOAHWE, a TAaKXKe B KAKOW MOMEHT
(nntoc-muHyC nonyaca) oba nyTHK-
Ka OKa3anncb Ha BEpLUKHE ropbl.

OTBeT:
24 munu; B 6.30.

Pewenne:

Mm noHapobunocb 1/4 yaca, utobbl
MPOMATN OAHY MWITIO MO PaBHUHE,
1/3 — yT06bI NOAHATHLCA HA OAHY
MU0 B ropy, 1 1/6 — utobbl cny-
ctutbea. MyTb Tyaa n obpatHo no
TOMY e MapLUpYyTy — HEeBaXHO,
M0 rope Wnun paBHMHe, — 3aHAN Obl
nonyaca. Tak 4To 3a 6 YacoB OHU
npownu 12 munb Tyaa n 12 munb —
o6patHo. Ecnu 6b1 12 munb obpat-
HOW goporu 6bi1M B OCHOBHOM
POBHbIMM, TO NYTHWUKW 3aTpaTUK Gbl
yyTb 6onbLue Tpex yacos, byab oHW
rOpUCTbIMW — HEMHOTVIM MEeHbLLE
4 yacos. Tak 4TO OHW, CKOpee BCero,
3aTpatuan Ha NyTb A0 BEPLUMHDI
3.30, nntoc-muHyc nonyaca. A no-
CKONbKY OHM BbILWNW B 3 Yaca, To

Ha BepLUVHY npubbinu okono 6.30,
NAC-MUHYC Nonyaca.




ITA OUIYPA HA NMPOTAXKEHNA COTEH JIET NMPVBNEKAET K CEBE BHUMAHME 30[4MX 1 MATEMATUKOB —

1 HE TONbKO CBOMMW HEOBbLIYHBIMM CBOVICTBAMM, HO W SCTETUYECKM BE3YMPEYHOW GOPMOW.

3se30uamutit pomb0ododexa’dp
YousumenvHbIll MHO202PpAHHUK

epBoe $opMarbHOC ONHCAHHE POMOOAOAEK-
3APa AAA HEMELIKHI1 aCTPOHOM M MaTEMaTHK
Horann Kenaep (1571—1630 rr.). On or1-
KPblA €ro, P[Sy‘{aﬂ BKHHTePCCOBaBmCE ero CTPOCHI’IC
AYECECK INMYEAHHBIX COT. OH“
HMCKT q)OPMy IIICCTPin'OJ\b-
HOM IPHU3MBbI, KaK Ob1 OKaH-
YHBAIOLIEHCS TPEMS YCAOB-
HBIMH « poMBaMu».
[Touemy mueasr npearo-
YHTAIOT UMETh ACAO MMEH-
HO C TAKHMH KOHCTPYKLIHA-
mu? Ha nporsskennu Beero
XVIII B. yueHble nbITAAMCH
OTBCTHUTBH HA 3TOT BOINPOC.
OAHO H3 TOTAQIIHUX OOB-
SICHCHHI OCHOBBIBAAOCH
Ha TOM (aKTe, 4TO M3 BCEX
¢$HTyp, MOAHOCTBIO 3AIIOA-
HAIOWMX NPOCTPAHCTBO, MoA0GHbBIE Gurypst (npu
paBHOM 06beMe) HMEIOT HAMMEHBIIYIO MAOILAAD.
IToayuasocs, 4To yMHbI€ mieAbl TAKHM 0OpasoM axo-
HOMSAT BOCK, MAYLIIHIT Ha CTPOHTEABCTBO COT.
OAHaKo 03AHEE BBIACHUAOCE, YTO 3TO YTBEPIKAC-
Hue 6p1a0 ommbounsm. Hamancs apyrue crioco6s:
3aBEPIICHHS IECTHYTOABHON IPH3MBI, TIO3BOASIO-
1He COKOHOMHUTD boabme o6bema. OAMH M3 TakHX
cr1ocobOB NMPEAOCTABASICT yCeUCHHBIH BOCBMHUTIPAH-
HHK. ApPYroii BOpoc — caMblil AM OH 3KOHOMHY-
HbII? MHOTHE HCCACAOBATEAH AO CHX MOP MBITAIOT-
Csl HAlITH KOHEYHOC PEIICHHE 3TOM NMPOOAEMBI, HO
noka besycrnemso.

A 3se3dwamudi pombododexa-
30p. Xapaxmepras ors nezo
CXEM 3ANOAHERIUS RPOCTIPA-
CIBA YHUKAAHA RO C60€L KPa-

COME I USBLCKAHKHOCINIU.

» «Bodonad» Mopuya Kop-
neauca Juepa. Caagy smosty
XYQOHHUKY RpUHeCAH Pabombi,
8 KOMIOPBIX <«<HEBOIMONCHOE
MBOPUNCS 8 NOAHOM COOMBEM -
CIBIUN € MATREMATIUYECKUMIL
saxonamu. Ha smoii aumozpa-
puu 8odonad npedcmasssem
coboii 6ewnbiil dsuzamens.
Obpamume suumanue na
MHO202DAHHUK, PACROAONEH-
HbLIE Ha BEPULUKE RPaBOT

541“.‘!14, — Mo jﬁfja'l(lnlbllz

postbododexasdp.

A [Tseaunvie comor npurusmarm
popmy wecmuyzoavron npus-
Mbl, OKAHYHBAIOULEIICS MPEMS
yeaosHbimu <posbamu». Biss
3a OCHOBY MYy CIPYKIEYPY,
MONCHO ROCTPOUTRY D6eHAD-
Yamuzpaniux, Hasvl6aemolii

pombododexazdpom.

OT Knaccnuyeckoro
pomb6ogopexkasppa

AO MHOrorpaHHuKa Swepa

3 knaccuyeckoro pombogogekasapa nerko no-
CTPOWTH 3Be3A4aTblid. [InfA 3TOro cneayer «Bbi-
TAHYTb» KaXKAyIo U3 rpaHeil OCHOBHOI Gpurypbl.

I'Ipm 3TOM BO3MOKHbI pa3ninyHble BapnaHTbl.

[MepBblii U3 NONyYaeMblx 3Be344aTbix pombo-
[I0/1eKa3apOoB KaK pa3 MMeeT Gopmy Haluen
ronoBonomMKu. OcobeHHOCTbI0 aHHOW ury-
pbl ABNAETCA BO3MOXKHOCTb e pasfieneHuns
Ha WeCTb paBHbIX YacTel. 3aiaya coCTouT B
TOM, 4TOObI CHaYana pasbeAMHNTD KX, @ 3aTeM
BHOBb COBpaTh BOEAWHO.



YTo TaKkoe MHOrorpaHHmK?

>

MHororpaHHuK — pe3ynsTaT cBoeobpa3Horo noruyeckoro (to
€CTb NPOBEJEHHOTO N0 oNpefeneHHo cxeme) «0bbeanHEHUAY
B MPOCTPAHCTBE HECKONbKMX NIOCKMX MHOTOYTONIbHUKOB (TaKwX,
KaK KBagparbl, TPeYroNbHUKM U T. f1.). Camn MHOroyronbH1KM
MNPy 3TOM CTAaHOBATCA rPaHAMW MHOTOrpaHHMKa, a UX CTopo-

Hbl — ero pebpamu. MHororpaHHuK orpaH1y4eH 3aMKHYTOM
NOBEPXHOCTbIO, TO ECTb XapaKTepusyeTcs obbemom.

Camble 13BECTHbIE TeNa 3TOrO pAfa — TaK Ha3biBaemble Bbi-
MyK/ble MHOTOFPaHHWKK. 3TO Takoin MHOFOrpaHHWK, MNOCKOCTH
rpaHei KOToporo He «pexxyT» ero camoro (ero o6bema). Mo-aApy-
romy, 6onee HarnAAHO, — eCNW Mbl PAaCNONOXNM OJIHO W3 TaKKX

Oxraspp

Aopexasap Wkocaspp

reoMeTpuYecKuX Ten Ha CTone, NOANOXWB Nog Hero NKcT byma-
v (To ecTb COBMECTMB 3TOT JIUCT C OAHON U3 rPaHei MHOrorpaH-
HWKa), To IucT bymarw He byzeT «BCTpeuatbca» (conpukacarbes,
nepecekarb) C ApyrumMun ero rpaHamm.

MHororpaHHuK Ha3blBaeTCA NPaBuUNbHbLIM, ECK: @) OH ABNA-
€TCA BbinyKNbIM; 6) Bce ero rpaHy o6pazoBaHbl MpaBUibHbIMK
MHOTOYronbHNKaMy; B) B KaA01 BEPLUVIHE CXOZWUTCA OQUHAKO-
BOE YUC/IO rPaHew; r) BCe ero AByXrpaHHble Yribl paBHbl.

[loKa3aHo, YTO CyLLeCTBYeT BCEro NATb NPaBuibHbIX MHOTO-
rpaHHWKOB (NO-ApYyromy WX eLle Ha3blBaloT NIaTOHOBbIMM TeNa-
Mu): 310 TeTpa3ap, Ky6, OKTasap, AoAEKasAP U NKOCAdAP.

CeoncTBa
MHOrorpaHHuka wepa
Ecau MBI BO3bMEM HECKOABKO 3BE3AYATHIX poMbO-
AOAEKA3APOB H IONBITACMCS «IIPHKAAABIBAT» HX
APYT K APYTY, TO OY€Hb CKOPO OTKPOEM CaMoe 3a-
MEYaTEeAbHOE CBOICTBO 3TOTO IEOMETPHYECKOTO Te-
A3, 2 HMEHHO — €ro CnocoOHOCTh MaKCHMAABHO
«KOMIIAKTHO>» 3alOAHATH NPOCTpaHCTBO. MHbiMu
cAoBaMH, 3Be3puaThie poMOoAOACKasApBl — abco-
AIOTHO 6€3 3230POB — «CKAQABIBAIOTCS» B HOBBIH
MHOTOrpaHHHK.
MOXHO AOKa3aTh 3TO CBOICTBO H YHCTO Te-
opernyeckH. IlpeacTaBum cebe 3Bespda-
THIE pOMBOAOACKAIAP, BIHCAHHBIN B
ky6. MbicaeHHO paspeanm Kyb Ha Bo-
CeMb PaBHBIX YACTCH, PAa3pe3aB ero ABY-
M3l <IICPIICHAHKYAAPHBIMH» HAOCKO-
CTAMH, IPOXOAAIMMHE YEPE3 LEHTP H
NapaAACAbHBIMH rpasaM Kyba. OpHo-
BPEMCHHO Ha BOCEMb PaBHBIX 4ACTE Ac-
AMTCS M 3Be3AYaThI poMOOAOACKAIAD,
npudeM 06beM KaXKAOH H3 HUX 3aHHMA-
€T POBHO IIOAOBHHY 00bEMa IOAYYHB-
wHuxcs «KyOUKOB». APyryw nososu-
HY IIOAHOCTBIO 3AIIOAHHT COOTBETCTBYIONIHIT
$parMeHT Apyroro pom60A0ACKaspa (oBTOps-
IOLLETO TIEPBBIii ), €CAH MBI IPHAOXKHM €ro cOOKy.

A Ecan 36e3d4ambviti pombo-

MU > RAOCKOCIISIMU, npaxa- [£4 BBCMdeBHblx «xyﬁa- mmmaeposno nOAOBUHY 053— 31!30?06 c ﬂlp(M )zupa_uuaa.uu

dodexasdp enucamv 6 Ky6, a dsugumn wepes e2o yewmp u k06> (1), enympu xandozo ema dannozo «xybuxa». Kax MmAaK020 Jice 36€304amozo pom-

sames pasdeaums smom xyb PAPANLEALHOIMU ZPAHIM KYOA, U3 KOMOPbIX HAX0OSMCS MPU ROKA3AHO HA PUCYHKE, 3l bGododexasdpa, pacnoaazaemozo

08YMS <nepneHIuKyAIpHbI- psdos (3).

70 8 pe3yALMAmE noAy M- nupamudes (2), 6 cymme sanu-  nupamudor cmoixynomes bes



YousumenoHbil MHO202PAHHUK

«3Be3gHbie» GpOPMbI MHOTOYroNbHN-
KOB M1 MHOrorpaHHMKoOB
Kak noayyarb 13 0OBIYHBIX MHOTOYTOABHHKOB M
MHOTOTPAHHHMKOB 3BE3AYATHIC MHOTOYTOABHHKH
¥ MHOTOTPaHHUKH?

ITpocreiimnii cnoco6 3akaryaercs B Kak Obl

MOACPHH3ALIHH [IPABHABHOTO IIATHYTOABHHKA. JTO
NATHKOHEYHAs 3Be3Aa (Tak HasbIBaeMas [ICHTArpaM-
Ma) — B HaleM OTEYECTBE CAMLIKOM XOPOIIO BCEM
3HaKOMasL. BripoueM, y meHTarpaMMbl O4CHb AOATASI
HCTOPHSA, OHA CAY>KHAA MarHYeCKHM CHMBOAOM ellie
nudaropeinam.

«BBITATHMBAHMH>» HX CTOPOH MAM rpaneil. Ho He
MPOM3BOABHOM «BBITATHBAHHH» — OHO COBEpLIA-
€TCsl POBHO 110 AHHHAM IPHACTAIOIINX CTOPOH HAH
rpaneit. CoBceM POCTO 3TO NOKA3aTh B ABYXMEPHOM
IPOCTPAHCTBE — HA NPUMEPE NPABHABHBIX MHOTO-
YrOABHHKOB. HCAO CTOPOH MHOIOYrOAbHHKA NPH
3TOM AOAXHO ObITh GoAbIE IaTH. EcA MBI IpOAAM
CTOPOHBI TPEYTOABHHKA HAH KBAAPATa, TO 3TH AH-
HUH HE IIEPECEKYTCA, H HHKAKOTO 3BE3AYaTOTO MHO-
rOYTOABHHKA B PE3YABTATE MBI HE TIOAYHM.

[TepBbiii TakoiT MHOTOYTOABHHK OOPa3yeTcs IPH  newmazpassy.

A [Tpodoswcas cmoponst npa-
BUABHOZ0 NATRUY20AbHUKA,
MbL ROLY4UM NIMUKOHESHYI0
38630y — MAK HA3BIBAEMYIO

EcAu MbI pacnpocTpaHHM OMHCAHHYIO IIPOLICAY-
Py Ha MHOTOTPAHHHKH, TO YBHAHM, YTO «TIPOAACBAC-
MBI€>» TPaHH, CXOAACH, 06pasyloT HoByio $urypy. Ho,
Hanpumep, ¢ 1oAobHbIM npeobpasoBannem Kyba Hac
TMOCTHTHET HEYAQYa.

A BOT nIpaBUABHBII BOCbMHIPAHHUK TAKUM 06pa-
30M NpeBpalacTCs B 3Be3AYaThIil OKTasAp. OH 6b1a
oTKpHIT emie AeoHapao aa Bunun, a ciyers cto aer
nepeotkpbiT Kenaepowm, kotopriii HasBaa 3Ty dury-
PY «BOCBMUYTOABHOI 3Be3A01 » . Ee MOXHO paccma-
TPHBATh KaK COCAMHEHHE ABYX TETPAIAPOB.

npasﬂﬂbl'lbl& 3Be3fuyaTbie MHOrorpaHHMKn

Manbiit 3Be3guaTbiit
Aopexkasgp

Bonbwoi
AoAexagp

CywjecTByeT NNLb YeTbipe NPaBUbHbIX 3BE34aTbIX MHOTO-
rpaHHuUKa — MaTemaTuKi Ux Ha3biBaloT Tenamm Kennepa-lly-
aHco. [1ea n3 Hnx otkpbin MoranH Kennep (1571—1630rr.)

B Havane XVII 8., apyrne asa — Jlym MNyaxco (1777—1859 rr.)

B 1809 r. x Ha3BaHuA: Manbli 3Be344aThiv foAeKasap, 6onb-
LION 3Be3a4aTbii AogAeKasap, bonbLluoi goaekasap v 6onbLuow
nkocasgp. Nepsbie Tpu 06pa3oBaHbl Ha OCHOBE OAEKa3Apa,

a nocneAHWiA — Ha 0CHOBE MKOCadApa.

Yro6bl NONyunTH Manblii 38e3a4aTblil AoAeKasAp, HYKHO
NpPoAocMXMTbL 12 rpakeil npaBunbHOro AoAekasgpa. [ipyrue
3B€3/]4aThle MHOrOrpaHHNKIM NONYYaloTCA NOCPEACTBOM He-
CKONbKO 6onee cNoXHbIX onepauuit. [paHn manoro u 6onbLworo

Bonbuioi 3Be3guarbii
AOAeKasap

Bonbwoi
nKocasgp

3BE344aTOro AoAeKasApa NpeAcTaBnAioT coboi neHTarpammbl,
a rpaHuv 3Be3g4aToro nkocasapa obpasosaHbl 20 paBHOCTOPOH-
HUMM TPEYroNbHUKaMMU.

BKyne ¢ nATbIo NIaTOHOBLIMM TENAMU, NPaBUNIbHbIE 3Be3A-
yaTble MHOrorpaHHUKM 06pa3syioT «coobLecTBO» MPaBUIbHBIX
MHOrOrpaHHUKOB. Takm 06pa3om, UX BCero 1eBATb.

OTMeTHMm, 4TO OMUCaHHYI0 NpoLeaypy «3Be3a006pa3oBa-
HUA» MOXHO BbIMOMHATL C Ni06bIMUA BUAAMWU MHOTOTPaHHUKOB,
MOBTOPAA €€ CKONbKO yrofgHo pas3. [pu 3Tom nonyuyalotca pas-
Hoo6pasHeiwue Tena, obnapaioLyue HemanbiMy XyA0XKeCTBeH-
HbIMW AOCTOMHCTBAMMU.

3se3duamuii pombododexasdp B



PewueHne ronoBoNIOMKM

» [1na Havyana yﬁenMTer, YTO BCE NpeacTaB/ieHHble CNpaBa AeTanu
rofIoBONOMKK 0fjMHaKoBblI. [pu nonbiTke cobpaTth 3Be344aThlit pOM-

60noaexa3up OKa3blBaeTCA HeCIOXHbIM COeANHNTL NepBble NATb I

[JeTaneit; npobnema BO3HMKAET C J0OaBNEHNEM K KOHCTPYKLWN
<« Hannyuiwnii cnocob peleHus ronoBoNoMKHN 3aKio-
YaeTca B NOCTPOEHWU CHavana Asyx Guryp, Kaxaas u3
KOTOPbIX COCTOMUT 13 TPeX AeTanei ronoBoNoMKM. Mx
cobupaloT TakMm 06pasoM, UuToBbl CpeHIE TOUKM NOony-
UEHHbIX GParMeHTOB MOXKHO 6bl/I0 COBMECTUTD.

nocnegHen getanu,
» Ob6paTuTe BHUMaHWe, YTO OPUEHTALIMA NONYYEHHbIX GUryp
pa3Has.

< HakoHel, 6epyTca obe ¢purypbl — no 04HON B Kaxayto
PYKY — 1 OCTOPOXHO COeauHATCA Mexxay coboit. Tenepb
B pyKax y Bac — 3Be3fyatblii pombogogekasgp cobcreeH-
HOW NepCoHOMN.

ARV LA (ThOR BIVH PLANL T ARV
LA Ml LAY SO e BT s s

A Hozann Kenaep npuﬂ_y,mu

INTY MOOEAD BRLUCAHHYIX NPA-
BUABHBIX MHO20ZDAHHIKOE,
umobbt HazAS0HO ROKA3AME
COOMHOUERUE PACCIROSHILL
mexcdy naanemamu Con-
HeuHoli cucmembl. Buewnss
cpepa, onucviearnnsas Kyb,
coomsemcmeyem opbume
Camypua, a snympennss,
ONUCLIBANOUAS MEMPAIP, —

opbume FOnumepa.







B caedyrouem svinycxe wepes 2 nedean

Maparackapckue walwKu

Ksadpamypa xpyza
Ucmopus oOHoOU 2o01080/10MKU

Jepuxa! Hawea!

Apxumeod

Ilponopyun u 2apmonus
3o0/10moe 4Yucso 80Kpye Hac

Kaaccuvecxue 3azadxu

Jlyqwee uz Cama Jlouoa

Cnpamueaﬁme 8 Kuockax!




