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KHura nocssiyaercs ceernon namatm
3amenarenbHoOre Yenosexa,

y4YeHoro 1 negaroraq,

B[OKTOPA MeauLIMHCKMX HayK,
npogpeccopa

Feoprna lpuropsesuya Ljepbakosa

BmecTo npeAncAoBus

CIIEXKY 3a HAYJYHEIM TBOpUYecTBOM mpodeccopa A. II. Craxosa
Hoqem; JlaBHO, HABEPHOE, ¢ MOMEHTA TyGAHKAall¥H ero IepBOM KHHA-
ru «BsegeHNe B AITODATMHYECKYIO TEOPHIO HaMepeHusi» {1977), ko-
Topad OwLIa IpecTaBJIeHa aBTOPOoM B 1979 roay Ha HAyYHOM CeMHHA-
pe HaCcTNTYTA MaTeMaTURY AKageMAn Hayk ¥ kpavHkel. Ho ocobenno
MO MHTepec K HayuHBIM HccaegoBaguam A. I1. Craxopa MoBBICHIICS
mmocJie ero 6JecTAUIEro BeICTYILIeHUA B 1989 rogy Ha 3aceganuu ilpe-
suguyMa AxageMHAU HayK YKpPawHEI, B KOTOpOM Inpodeccop CTaxoB
JOJIOKHJI 0 HAYIHBIX H HHXXEHEePHBIX paspaboTKax B 06J1aCTH «KOM-
npioTepoB @uboHAYYM » , BRINOJHEHHLIX IO €r0 HAVYHBIM DYKOBOA-
CTBOM B BUHHHIIKOM ITOJHTEXHHUUYECKOM HHCTUTYTE.

§I moeTaTOYHO XOPOIIO 3HAKOM ¢ HAYYHRIMH paboramu rpodecco-
pa Craxosa. B rmocaezume roJisl, BILIOTH 10 0The3aa Anekces [TeTpo-
Buuya B Kanagy B mauamse 2004 roaa, Mbl TOAJAePKHBAJIH AKTHBHEIE
TBOPUYECKHE KOHTAKTHI, YACTO BCTPeYaanch. B mpolecce aTHX BeTpeu
a4 cyMeJs yOeAUThLCA B erc BBEICOKON HayYHON KBaJTH(MHKaANNH H 006-
IIMPHBIX OO3HAHUAX B PA3NINYHEIX 00JIACTAX COBPEMEHHOH HAVKH.
Bce 310 gaeT MHe IOJIHOE OCHOBaHME BRICKA3ATh JOCTATOYHO KBaJIH-
GHIIMPOBaHHOE MASHHE 0 HAYYHOM TBOPUECTBE aBTOPA 3TOHK KHUIH.

Ilepmoit crateeit A. II. CTaxoBa, KOTOPYIO S PeKOMEHIOBAJ IJIsd
OyONIUKamUy B JKYpHale «[oKaagbl AKafeMUN HAyK YKpPauHBI»
(1993, Ne 7), 6nL1a cTarea «unepbonnueckas Tpuronomerprsa Pu-
Gonauyu» (aBropet A. I1. Craxos u H. C. Trauenko). B crarbe 6oL1a
M3JIOKeHa TeOPHA HOBOro KJacca runepbosndeckux GyHKINR — 2u-
nepbonuyeckux pynryuit Pubonaruu u Jlworxa. YkpauHcKre yueHbIe
OTKPBLIN HOBEIH KJacc runep0oanieckux GyHKIUI, OCHOBAHHBIX Ha
3on0TOM cedyenuH, yrcaax Pubonauun 1 Jirokal 3TH GyHKIEYA MOTYT
TIIPHUBECTH K CO3MAHHIO HOBOI reoMeTpun — reoMeTpuH JlobaueBcKo-
ro — Craxoea — Trkauenko, B KOTOpPOil OCHOBHEIE MaTeMaTHUYECKHE
COOTHOIIEeHW s GYAYT OlIMCEEIBATLCS € IOMOINBIO HOBOT'O KJIacca ruuep-
Gonnueckux GyHRIM.
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B 2004 ropy «YKpauHCKHEE MaTeMaTHUYeCKHH XKypHas» (Ne8)
omy6srmkoBan cratbio A. Il. Craxosa «06c0menasle 30J0THE cevye-
H¥A K HOBBIH IOAXOA K TeOMEeTPHYECKOMY OIpejilesIeHHI0 YHCaa» . OTa
CTaThA CONEPUT PR BHIBOAOB GYHAAMEHTAILHOTO XapaxTepa.

IIpexxne Bcero, mpoteccop Craxos 0GOGUINI 3a1aUy ¢ 30JIOTOM Ce-
yeru#. CyTs aroro obobimenus npefensye npocra. Ecnu 3agarnes He-
OTpUIATEABHBIM HeJbIM yucaom p=0, 1, 2, 3, ... ¥ pasgeJIMTEL OTPE3OK
AB Touxoit C B TaKCH IPONODIINE, YTOOH! OBLIO:

CB_(ABY
AC \CB]’
TO MBI IPUXONHUM K anreﬁpanqecxomy YPpaBHEHHIO

P+l

xP = xP #1,

KOPHH KOTOPOrO HAZLIBAIOTCA 0000IIeHHBIMHU 30JI0THIMU IIPOIOPIAA-
MH WJIH 30JI0TBIMH p-IPONOPIEUSAMH.

HapaifTe BIyMaeMcCs B 2TOT pez3yjabpTarT. B TeueHMe HECKOJIBKHUX
TEIcAYeeTHid, HauwHasa ¢ [Iudaropa u IlnaroHa, 4eJI0BEYE€CTBO I10b-
30BAJIOCH HIMPOKO M3BECTHEIM KJIACCUYECKUM 30J0TEIM cedYeHHEM,
KOTOPOEe CUHTAJSIOCE eJUHCTBEHHEIM, YHHUKAJLHLIM M HeIIOBTOPHMBIM.
W soT B xoune XX Bexa YKPAaUHCKHN yueHBIH 0600IIIaeT 9Ty 3a0a4Yy K
JOKa3biBaeT CYIecTBOBAHHE GECKOREUHOrC UMcia 30JI0THIX ceueHn !
U Bce 0HWU HMEIOT TaKOe JKe IPaBo Ha CYILIeCTBOBAHNE, KAK H KJIACCH-
yecKoe 30JI0TOe ceueHue.

Hcnonpays IoEATHe 30J10To# p-upomopuuu, A. IT. CraxoB BBOZUT
HOBOe ollpefieJieHUe AedCTBUTEJBHOTO YHCNA, KOTOPOE OH HA3BAN
«KOJMOM S0JIOTOH p-IIPONOCPIHH». JTO IOHATHE, KOTOPOE SABJISAETCS
Pa3BUTHEM HM3BECTHOTO HBIOTOHOBCKOTO OIPENENIEHHS eHCTBRTEND-
HOTI'0 YHCIa, MOXKET GBITH IIOJ0KEeHO0 B OCHOBY HOBOII TEOPHM AeHCTBN-
TeJLHBIX YHCEI.

OtkpeiTie IIpodeccopa CTaxoBa MMeeT BasKHOe IIPUKIIANHOE 3HA-
YeHHe ¥ MOXKET IIPUBECTH K CO3AAHHI0 IPUHITANNAREHO HOBO KOMIb-
IOTEepHOHA apudMeTHKH M HOBBEIX KOMIIBIOTEPOB, koMnslomepod Puso-
ravyu. A. I1. CTaxos He TOJBKO ITPOBO3IVIAIIIAET UL «KOMIIBIOTEPOB
duboHadur», HO U BO3IJIABIAET MHKEHEPHBIE IPOEKTHI 10 COZAAHUIO
TAKMX KOMIBIOTePOB B BuuamumkoMm IlosuTexHmyveckoM WHCTHTYTE.
65 3apy0eXHBIX TaTeHTOB Ha n306peTeHns B 001aCTH « KOMIIBIOTEDPOB
duboHauyn», BEIAAHHBLIX IMOCYJaPCTBEHHBIMH IATEHTHEIMH BeXOM-
ereamu CIIIA, HAnouumn, Anraun, ©pasuuu, I'epmannu, Kanager u

JAPYTHUX CTPaH, NOATBEDIKAAIOT [[PHOPHUTET YKPAHHCKOH HAYKH B 5TOM
BasKHOM 06J1aCTH.

Bmecto npeaucnosms 0 9

[Ipodeccop CTaxoB myO6IMKYeT CBOX PaGOTH B U3BECTHBIX MEXAY-
HapoJHbIX 'KypHajax. Biarogaps xopoleMy 3HaHKIO AHTJIHACKOro
S3BIKA eMy BCETro 3a I'oj| YAAIOCh ONyOIHKOBATE 8 (!) dyHpamMeHTAND-
HBIX cTatedl B MeXAyHApOZHOM MENKAMCIHIIMHADHOM MXypHaje
Chaos, Solitons and Fractals. 1o, HeCOMHEEHHO, OTPOMHEIH yCIIeX He
roabxo A. I1. CraxoBa, HO ¥ Bce#l YKPaWMHCKOM HAYKHA.

Drumu craTbamu apodeccop Craxop, Io CymIecTBY, 3aBEPIIEI
[UMKJI MHOTOJETHHX KWCCJIeJIOBAHUN 10 CO3AaHHI0 HOBOTO HalpaBJe:
HIf B MATeMATHKE — MamMeMamuKy 2apMoOHuU.

BosHHKAEeT BOIPOC: KAKOe MeCTO B 06Iel TeOPUH MaTeMATHKH 3a-
HuMaeT coanaHHas CTAXOBEIM MaTeMaTwKa rapmoHuu? MHe mpen-
cTaBASeTes, YTO B MOCJIeZHHE CTOJIETHSA, KAK BRIPasucd KOrJa-To
H. I. Jlo6aueBCcKUil, «MaTEMATHKH BCe cBOe BEUMaHKe o0paTHIN Ha
BLICIIHE YaCTH AHATATHKY, IpeHebperasd HAYAJAMH U He eJad Tpy-
AWTHCA HaJ o6pabaThIBaHMEM TAKOTO 110JIs1, KOTOPOe OHHU y2Ke pas Ie-
pEILIH U oCTaBUIH 3a c06010». B pesymbraTe MeXAY 3JIeMeHTAPHOH
MaTeMAaTUKOH, Jiexkallleil B OCHOBEe COBPeMEeHHOI0 MaTeMaTHIeCKOro
06pasoBaHus, U BbICLIEH MaTeMaTHKOH 06pa30BajICca Pa3phiB. W sror
pasphIB, KAK MHE Ka)KeTCHd, M 3aloJHAeT MaTeMaTHKa rapMOHMU,
paspaboraruas A. II. CTaxOBBIM.

B 2003 roay oo HHHIMATABE M IOJ PYKOBOACTBOM mpodeccopa
CraxoBa B BumHuIe 6pL1a mposejeHa MeXayHapoaHas KOH(pepeH-
mus «IIpo6reMsl TapMOHHMY, CHMMETDHX B 30/10TOTO CEYeHMA B IPH-
polie, HayKe 1 HCKyccTBe». Ha aToH KOH(epeHIINK A.II. Craxos 65611
u36paH NpesnieHTOM MeXXyHapoAHOTO Kiay6a 30J0TOro cCeuyeHud.
Dro MsbpaHne, Ge3yCIOBHO, ABISAETCA MEXKAYHAPOAHBIM IPH3HAHH-
eM 3aCJIYT BBIZAOIIErocs yueHoro B 064acTH TEOPUH TUCE dubonau-
4M 1 30JI0TOrO CeYeHHs.

I ¢ MHTepecoM [MO3HAKOMUJICA € IPOrpaMMOii MaTeMaTHIeCKOro
Kypca «MaTemaTHKa TAPMOHHM H 30JI0TOE CEUCHHE?, npeajaraeMoin
A. II. CraxoBbIM A1 QH3UKO-MaTeMaTHUeCKUX (aKyJIbTEeTOB Iefa-
LOrMUeCKUX YHIBEPCHTETOR. JTa IporpaMMa — He UTC HHOE, KaK Ha-
yaso pedpopMBEI MaTeMaTHUeCKOro o0pa3oBaHK4. Y Mens: HeT HUKa-
KIIX COMHEHMH B IOJE3HOCTH 9TOr0 Kypca LIs GYyAyIIUX yduTesed
MaTeMaTHKH U QHU3UKH.

Coaaannoe npodbeccopom CTaxoBeIM HOBOE HayyHOe HanpasJieHue,
Ha3BanHOe UM MAaTeMATHKOM rapMOHHM, HMeeT OrpOMHOe MEeXAMCIIH-
NIHHAPHOE 3HAYeHHe, TaK KaK 3aTparKBaeT 0CHOBAHUA MHOTHX HAYK,
BEJIIOYAX MATEMATHKY, TeopeTH4ecKyio (GH3HUKY U KOMIbIOTEPHEIE
Hayku. IIpoeKT pedOpMBI MaTeMAaTHIECKOrO 00pa3oBaHusd, HPEAsIo-

2-2391
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seHHBIA A, II. CTaxoBBIM, OTKpEIBAET HOBLIH ATAll B PasBHTHH MaTe-
MaTHYecKoro u obuiero obpazopaHusa, oH cHocoGCTBYeT BBIPABOTKE
IPUHIOINIKAILHC HOBOT'O HAYYHOI'0O MMPOBO33DEHUA, OCHOBAHHOrO HA
IPUHIMIIAX TADMOHHH ¥ S0JIOTOrO CeYeHHs.

0. A. Mumponoxrbckuil,

doxmop mexnuueckux nayk, npopeccop,

axademurx Hayuonanvnoii axademuu nayx Yepaumot,
axadenmur Poccuiickoil axademuu nayx,

noxemmutil Oupexmop Hucmumyma Mamemamuru
Hayuonanvnoii axademuu nayx Yipauno.,

2nasubtit pedaxmop «Yipaunciozo
MAMEMAMULECKOZ0 HYPHALA»,

Tepoit Coyuanucmuueckozo Tpyda,

aaypeam Jlenuncrkoll npemuu

BBeAeHue

oporue Apy3bs!

Yuras 3Ty KHUTY, BHL ICIIA{aeTe B YAUBUTEILHBIH MUD, TLe Y3Hae-
Te MHOI'0 HOBOT'O M 3arafJo4HOro 0 TOM, U4TO BAC OKPYXKaeT B TIOBCeTHEB-
HOM KH3HU U 0 YeM BEI, BO3MOXKHO, He 3HAJH paEbile, MEI HagBaiu Ha-
my kaury «<Kox na Bunuu u psael $ubonauuu». PacKpeiTHe TaliHBI
VHHBepcaJdbHOro Koaa IIpupogst uMeer Gosibliioe 3HAYEHNE IJIA COBpe-
MEHHOH HAYKH, TAK KaK ¢ HUM CBA3aHa BeA UCTOPKHA YeJICBeUeCTBa, Ha-
mieit 3emau, Beenennoi v 6yayiiee HayKH.

HagepHsAka BaM He pa3 OpPUXOJUIOCH 3aJYMBLIBATLCH, MOYEMY
Ilpnpoaa cnocobHa co3naBaTh TakMe YAMBHTEIbHBIE FAPMOHKYHBIE
CTPYKTYDbhi, KOTOpBIE BOCXHUINAIOT H PajAyIOT Iiias. IloueMy Xyros-
HHKH, [I09THI, KOMIIO3UTOPHI, AapXHTEKTODHI CO3LAIOT BOCXHTHUTEb-
Hble ITPOM3BEeZeHHNA MCKYCCTBa M3 CTOJeTHA B cTolerHe? B ueM ke
cexper? Kaxue 3aKoHbI JIesKAT B OCHOBE 93THX FAPMOHHMYHBLIX CO3[a-
HMiH? HEKTO He cMOKeT 0HO3HAYHO OTBETHTH Ha 3TOT BOIIPOC, HO B
Hamle#l KEWIe MLl IocTapaeMcs IIPHOTKDPHITHL 3aBecy M PacCKasaTh
BaM 00 oxHOH U3 TalfiH MUpPO3HaHUsI — S30JIOTOM CeUeHHUH, MK, KaK
€ro ellle HasbIBAIOT, 30JI0T0H, HaM 60XeCTBEHEOH, TPONOPIUH. 30JI0-
TOe cedeHMe HasbiBaeTcd yuciaoM PHI B 4ecTh BeJIMKOTO JpeBHErpe-
YecKoro cxyJsntopa @uans (Phidius), KOTOPBIH HCIONB3OBAN 3TO
YHCJIO B CBOHX CKYJBITYpax.

He oxHo crosieTHe yyeHble IPHUMEHSIOT B CBOMX HCCJIEIOBAaHHAX
VHHKAJbHBIe MaTeMaTHYecKHe cBoiicTBa yucaa PHI, u sTti1 uccnenosa-
HUS MIPOJOJKAOTCH ¥ B HAUIH JHK. ITO UMCI0 HAILIO IIKPOKOE [IPH-
MeHeHHe Bo BcexX 00JIacTsX COBpeMeHHOM HayKH, 0 UeM Mbl TaKJKe I10-
[ILITaeMCH NONYJSPHC PaccKasaTh Ha CTpaHUIAX Hallleil KHUTH,

Hay4yHo-TexHUYECKH ! IpOrpece HMeeT LIATENbHYI0 ueTopuw. OH
PO B CBOEM HCTOPUYECKOM Pa3BUTHH HECKOJLKO 9TaloB (BaBHU-
JIOHCKAaA K ApeBHeeTrHNeTCKaaA KYJAbTYpa, KyJiabTypa Jpesuero Kurasa
u Hpesneii Uuaun, ApeBHerpedecKas KyJAbTYpa, snoxa Cpegaereko-
Bbd, sn10Xxa Bo3poxxaeHns, npoMblniuIeHRHas pesontonust X VIII sexa,

2+
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BeJIMKNE HayuHbIe OTKPLITHS XIX Beka, HAYYHO-TeXHHUYECKAs PEBO-
monus XX gexa) H Bomes B XXI Bex, KOTODBIM OTKpLIBaeT HOBYIO
SIOXY B MCTOPUU YesoBedecTBa — 3noxy lapmonuu. Eme B anTuy-
HBIH Tepuon GbLI cAenaH psax BBIAAIOMIUXCA MAaTEMATHYECKHX OT-
KPBITHI, OKA3ABIINX ONPeJeNAIONee BANSHYE HA PA3BUTHE MarTepu-
JBHOH U AYXOBHOH KYJNLTYDEI: BAaBHIOHCKAS IIeCTHecATepUYHAS
CHCTeMAa CYHCICHUA H MO3ULHOHRBIN IPHUHIIHUI NPEeACTABJICHUS UH-
ceJ1, TPDUIOHOMETPHA U TreoMeTpu:A EBKnIa, HeCON3MEPHMBIE 0Tpes-
KH, 30JI0TOE CeUeHNe U ILIATOHOBHI TeJla, Hauaja TEOPHU YHCeJ U TEO-
PUH H3MEepeHHs.

W xoTa kax b1l M3 HepevHCIeHHBIX BEIIIIE 5TAIIOB HMEeT CBOIO CIIe-
OHGHKY, BMeCTe ¢ TeM 0H 06A3aTe/IbHO BKJII0YaeT CcofepKaHue mpej-
IIeCTBYIOINHX 3TAII0B. B 9TOM 1 cocTonT IpeeMcTBeHHOCTE B pasBUTHH
HayKH. IIpeeMCTBEHHOCTE MOKET OCYIIECTBIATHCS B PABTIMIHBIX dop-
Max. OgHOM U3 CYIIHOCTHBIX (GJOPM ee BHIpAYKEeHHS SBIAOTCH dyuga-
MEHTAJIbHEIE HayYHble HeH, KOTODhle TPOHM3BIBAIOT BCE STAIILI HAyU-
HO-TEXHUIECKOr0 MPOrpecca M OKa3bIBAIOT BAMSAHWE HA DPA3JIHUYHELIE
00J1aCTH HAYKH, HCKYCCTBa, MUIOCOMHH U TeXHHUKH.

K paspagy rakux pyHRaMeHTANBHBIX HAeH OTHOCHTCS Kjes rap-
MOHHH, CBA3aHHAaA ¢ 30J0TEIM ceyenueM. I1o cioBam B. T Kysneno-
Ba, HCCIeNoBaTe 1A TBOPYecTBa Anbbepra SiHiTeHA, BeMUKUH Du-
SHK CBATO BEPHJI B TO, YTO HAYKa, GUBKKa B YACTHOCTH, BCEr/[a HMea
CBoel n3BevHOH GYHAAMEHTATEHON HEeJbI0 «HAHTH B JalupUHTe Ha-
GronaeMbix GaKTOB OGHLEKTHBHYIO TapMOHUIO». O riay6okoil Bepe
BBLAAIOMIErocH (PH3NKA B CYIIECTBOBAHHE YHUBEPCAILHBIX 3aKOHOB
TapMOHHMH MUDO3ZaHMA CBUIETENBCTBYET M eIlle OJHO HINPOKO M3-
BECTHOEe BHICKA3bIBaHMe JWHuiTeldHa: «Penuruossocrs yuenoro co-
CTOUT B BOCTOPKEHHOM IIPEKJIOHEHUH Nlepe]] 3aKOHAaMU TapMOHAH ».

B npesuerpedeckoii ¢punocoduu Tapmonus nporuBocToAia Xao-
Cy K Oo3Havajla OpraHu30saHHOCTh BceenenHol, Koemoca. Tenuain-
HBIA pycCKHH dmmocod Anekceif JIoceB TaK OMEHUBAET OCHOBHEIE
JOCTHYKEHHUSA IPEBHHX 'PEKOB B 3TOH obsacTH:

«C TOUKM 3peHus [aaToHa, Aa M BOOGWE C TOYKM 3peHHa BCeid aHTUMHOM KoC-
MOAOFMH MUP NPEACTaBARET CODON HEKOE NPONOPUMOHAABLHOE LIEADE, MOAUK-
HACWEeCs 3aKOHY rapMOHUYECKOro AeAeHUs — 30A0TOro ceuveHmus... Mx
[apeBHUX rpekos] CHCTEMY KOCMUYECKUX MPONOPLIMA HEPEAKD B AMTEpaType
1306paxaloT Kak KypbesHbiii pe3yabTaT 6e3yAepXHON AUKOR canTasmun, B Ta-
KOTo poAa OBBACHEHUSX CKBO3MT aHTMHAy4Has BeCNOMOLLHOCTb TeX, KTO 370
3aaBAsieT. OAHAKO NOHATL AaHHBIMA HCTOPHKO-3CTETUYECKUI (PEHOMEH MOXHO
TOABKO B CBA3M C LIAOCTHBIM NOHUMAHWUEM MCTOPHM, TO E€CTb MCNOAB3YS AMa-
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AEKTHKO-MATEPMAAMCTMHECKOE NPEACTABABHHE O KYALTYPE U Wiila OTBETa B CCO-
BeHHOCTAX aHTUYHOIrO ODIWEeCTBEHHOID BuTUA. .. »

A BOT ellle OHO BLICKa3bIBaHHE, Kacaloleeca 30J0TOro CeUeHHA.
Oxo 6s1710 cestano B X VII BeKe n IpHHAAIeKAT reHHAILHOMY acTpo-
nomy Horauny Kenutepy, aBTopy Tpex 3HaMeHMTHIX 3aKoHOB Kemne-
pa. Cioe BocxuillenHe 30J0THM cedeHHeM Kellyiep BBIpasun B cJie-
IYIOIIUX CIOBaX:

«B reometpuu cywecTByeT aBa coxposuwa — Teopema [Mudparopa n aeaenme

0Tpe3|<a B KpaVIHEM 2] CpeAHEM OTHOWEHUMU. ﬂepBOE MOXHO CpaBHHTb C LIeH-

HOCTHIO 30ACTA, BTOpOE MOXHO Hd3BaTb Apal’OLIEHHbIM KaMHEeM».

Hanomuuwm, uTo cTaprHHAA 33714494 0 JleJIeHHUH 0TPe3Ka B KpaiiHeM
U cpefiHeM OTHOIIEHHH, KOTOpasd YIOMMHAETCS B 3TOM BbICKa3bIBa-
HUH, — 9TO H ecTh 30JI0TOe cedeHue!

C 3oJ10THIM CeUeHHEM TECHO CBA3aHbI uHcia Puborayuy, OTKPLI-
reie B XIII Bexe uTansaHcKuM MaTeMaTukoM JleoHapao ua ITuset oo
npossunyy Pudomavyn. OHH COCTABIAAIOT UUCIOBOH pPsill, HAUHMHAIO-
IAHAcs ¢ ABYX eIHHUIT, B KOTOPOM Kaskaoe IocHenyIollee YHCJIC AB-
JIsieTCS CYMMOH OIBYX NpeZblEYINUX. OTHONIEHKEE COCeIHIX JHCEeN PA-
Ia PuOOHAYYH B IIpefielie CTPEMHTCA K 30J0TOMY CeYeHHIO.

B coBpemenHoO# HayKe CYINECTBYeT MHOTO HaYYHBIX I'PYIIH, IIPO-
deccHORANBHO M3YYAIOIMUX 30JI0TOE CedeHMe, Ynciaa PuboHayumu U
MX MHOTOUHCJEHHBIE IPHI0KEHNA B MaTeMaTHKe, GHU3UKe, GUIOCO-
¢uu, GoTaHNKe, OMOJIOrMH, MeTHIIMHE, KOMIBIOTEPHOI HayKke. MHO-
JKeCTBO XYAOKHHMKOB, II03TOB, MY3LIKAHTOB HCIOJB3YIOT B CBOEM
TBOpPYECTBe IPUHITHI 30JI0TOI'0 cedeHUA. B coBpeMeHHO HayKe che-
JIaH PAZ BLIAAIOITUXCA OTKPRITHIT, OCHOBAHHBIX Ha YKMcaax PudoHay-
9y 1 30J0TOM ceueHHH. OTKPEITHE «KBa3UKPUCTAJLIIOB», cleJaHHoe
B 1982 rony mspaunbckum yuensiMm lanom IllexTmanoMm # ocHOBakH-
Hoe Ha 30JI0TOM CEUYeHWH Y «IIeHTAarOHaNbHON» CUMMETDHH, HMEET
PEBOJIIOIMOHHOE 3HAUCHUE JJIA COBpeMeHHOH Gm3uKu. IIpopsIB B co-
BPEMEeHHBIX IIPeJCTaBJIeHHAX 0 npupole ¢hopmoobpazoBaHmnsa OLOJIO-
ruyeckux ob6beKToB OBLI cAenaH B Havale 90-X rozoB YKpauHCKHM
ydenbIM Onerom BogHapoMm, co3fgaBIIEM HOBYIO IeOMETDPHYECKYVIO
TeOpHI0 PHIIJIOTAKCHCA.

Benopyeckuit dpurocod ayapn Coporo chopMyarapoBan «3aKoH
CTDYKTYDPHOH rapMOHMH CHCTEM» , OCHOBAHHBIH Ha 30J0TOM CEYEeHHUH
¥ HI'palomuil BAKHYIO POJIb B Ipolleccax caMoopranusanuu. Baaro-
Aaps uccaefOBaHHAAM aMEePHKAHCKHX YUeHBIX JinuorTa, Ilpexrepa
1 Pumepa ynensa PuboHAYYN aKTHBHO BOLLIU B cepy GusHeca H
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CTaJI OCHOBHOM U3 ONITUMAJIBHEIX CTpaTerui B cdepe 6u3neca 11 Top-
rOBJIU. ITH OTKPBITUA IOATBEPXKJAIOT TMIIOTE3Y AMEPHKAHCKOI'O
yuesdoro [I. BuaTepa, pyKoBoguTeNd rpynnsl «IlraHetapHbie cepa-
nebueHus», COrJIACHO KOTOPOHM He TOJLKO 3HEPreTHYeCKHH KapKac
3eMJIH, HO ¥ CTpOEHMe BCero JKHBOrc OCHOBAHEI HA CBOMCTBAxX AOMe-
Kasjpa X MKocaspa — ABYX ILIATOROBBIX TeJ, CBA3AHHBIX ¢ 30J10-
THIM ceyeHueM. M HakoHeDl, caMoe, JOKaNyii, rJIaBHOE: CTPYKTYPRa
JHK, resernueckoro KozAa KHM3HH, IpeAcTaBIdeT coboill ueTkipex-
MEDPHYIO pasBepTKY (II0 OCH BpeMeHH) Bpamallnerocs gomexasapal
Taxum o6pasom, oKassiBaeTcd, 4To BcA BeesedHass — oT Meraranax-
THKH ¥ [0 KUBOH KJIETKH — IIOCTPOeHAa 10 OMHOMY HprHIuny — bec-
KOHEYHO BIMCHIBAEMELIX IDYT B Apyra AoJexasapa M MKocaszpa, Ha-
XOASHIAXCH MeX Iy coboil B mponopnui 30J0T0r0 ceueHus!

Hesepoarno, BOCKJIMKHETe BB, IOYeMYy Ke # 00 3TOM He 3HAN
panpme? ITouemy ¢ Takoil HHTEpecHOH HHMpOPMalLlUel MeHA He 03-
HaKOMHJH B cpefHeli ITKOJe MM XoTHd Ob1 B YHABepcuTere? Bens
3HAHNSA 0 30JI0TOM CeYeHUH, HeCOMHEHHO, 000TaTHIU OBl Ka'XA0TO
U3 Hac. Bpajg au KTo-aub0 U3 YHeHbIX, IPASHAHHLIX B 00JIaCTH Ie-
HAarorMKH, CMOMKET HaTh BpasyMUTEJBHLIN OTBET HA STOT BOIpPOC.
OTKpPOBEHHO TOBOPSI, MBI, ABTOPHI HACTOAINEH KHUTH, TOMKE He MO-
JKEeM OTBeTHTE Ha 3TOT BOIlpoc. BoamoskHo, geno B rpaguuun. Tpa-
OUITHOHHO KJIacCHYecKas HAYKa, a, CIefOBATeJIbHO, M KJaccude-
CcKad Hefaroruka OTHOCHJINCEH K SO0JIOTOMY CeYeHHIO ¢ HeKOTODHIM
npeayoeskteEreM. Bee gesio B LIMDOKOM HCIIOAL30OBAHHHK 30JICTOTO
CeueHHs B ACTPOJIOrMHM H TaK Has3blBaeMBIX 330TePHYECKUX HaYKax.
MarepuanucTuueckoe cbpasoBaHhe BeIOpocHIIO 30JI0TOE cedeHHe
BMECTe € acTPOJIOTHel Ha CBAJKY COMHUTEJbHEIX HAYYHBIX KOHIEI-
nui. PesayabTar Hanuno: 60ABIIKHECTBO JIOAEH XOPOINO 3HAIOT TEo-
pemy I[Indaropa, HO UMeIOT BeChbMa CMYTHOE IIPeICTABIEHHE O 30JI10-
TOM CeUeHHH.

OCcHOBHEIMH HCTOUHMKAMK MHGMOPMAIIMY 8 HalTHCAaHUA JaHHOH
KHHTH CTAJM MHorouuciexssle cratbd A. II. CraxoBa, onyGiauKo-
BaHHBIE B YKPAUHCKNX aKaileMHYeCcKUX ¥ MeXXIyHApPOJAHBIX JKYpHA-
J1axX, a TaKXKe CIeIYIoIIUe ero KHUrK ¥ 6porniopsl: « BBeeHue B airo-
PUTMUYECKYIO Teopuio usMmepenus» (1977), «AnropurMuyeckas
rTeopus uaMepenusa» (1979), «Kogsr 3oja0Toi nponopuun» (1984),
Introduction into Fibonacci coding and cryptography (1999, B coas-
Toperse ¢ AHHON Cinyuenkopoit u BuuaHcHo Maceunra), «Cakpanin-
HadA reoMeTpud U Matematuka rapMmoanu» (2003), «HoBas maTemaTu-
Ka aJis1 >kuBoit npuapoasi» (2003}, «ITog sHaxkom “3osroToro ceuenua’™:
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wcmoseqb ChiHAa crynbarosua» (2003), H. yperbolic Fibonacci and
Lucas functions (2003), Museum of Harmony and Golden Section
(2003, B coaBTOPCTBE C Axpoii Ciryyenkogsoi). OfHaK0o KHUTra BpAI
11 6bLra 651 HamMcaHa Ge3 TUTaHHUecKuX yeuani ARHb ClydeHKo-
poii 1 Urops Illep6axoBa 1o c60py ¥ CHCTEMATH3AMUH OTPOMHOI0 HH-
(OpPMAaIMOHHOrO MaTePUaIa 10 30JI0TOMY CeUesHIo, conepm”ameroca
B MHOTOUHCJIEHHBIX KHUTaX, CTAThbAX i HHTEPHETOBCKHX CAHTAX, KO-
TOpbIe IOATOTOBJIEHB] PYCCKOS3LIYHLIMY H AHTIOASHLITHBIME aBTOPA-
MU B ocJeHHe JeCATUIeTHA.

HecoMHEHHO, HEHCUePIIaeMbIM HCTOYHHKOM HHGOPMAIHH IO 3o0-
JIOTOMY CedeHHIo siBasgeTcsd MHTepHET, B KOTOPOM NIPEACTABJIEHO Or-
POMEOE KOJIMYeCTBO CaliTOB PYCCKOASBIYHbIX H AHIJIOABBIYHBIX ABTO
poB, paboTalomux B 06JacTH 30JI0TOr0 CeIeHH L. B kHury BKAOYEHA
GoJibIiad YACTE MaTepuasIos caiita « Myseit TapmMoHuu 1 30710TOrO C€-
geHns» (Wwww.goldenmuseum.com), CO3AaHHOIO B 2001 roay Anex-
ceem CraxoBpiM 1 AHHON CiaydeHKoBoH. B Hacrosmee BpeMsA 9TOT
caiiT, HpeACTABAAIINME HEGOPMANWOHHEIE MarepHaisl Ha ABYX
s3bIKaX (PYCCKOM K aHTJIMHCKOM), CIATAETCA OHUM U3 HamnboJee aB-
TOPHTETHHIX MCTOYHHKOB MHGOPMAHH 110 30I0TOMY CEYEHHIO U OT-
KDHIT JUIA [IHPOKOr0 MCIOAHL30OBAHUA B CETH HMuarepuera. B kxaUrY
BRJIIOUEHBEI MHOCHE HADJISIHblE MATEPHANHL 10 30J0TOMY Ce4eHHI0
(apesxJe Bcero MpPOU3BeeHHA KUBOMMCH, CKYJIBITYDHl B APXUTEK
TYpH M UX (poTOrpadHH ¢ AeTalbHLIM aHAJIM30M), IpeJICTABIEHHbIE
Ha MHTEPHETOBCKHX cafiTaXx MHOTHX JobuTeneil 30JI0TOro CEYEHUH.
ABTOpHI HACTOAMIIEH KHUTH HA B KOel Mepe He NPeTeHAYIOT Ha aBTop-
¢TBO ¥ 6JAaTOZAPAT BeeX JiobuTenel 30J0TOro ceueHuA 3a MaTepHua-
Jbl, KocTynHbe B VHTEpHETE 1A BCeobIIero HCIoab30BaRMs. K co-
JKaNeHMIo, IOCKOABKY 3TH MaTepHaibl HAKAIUIMBATHUCE TONAMM, MBI
He B COCTOSIHMM YIOMAHYTH afpeca BeeX BeG-cailToB, Ha KOTOPHIX MBI
Hanuiy doTorpaduy ¥ MaTepHAIbl, HCIOIb30BAHHbIE B 3TOH KHUTeE.
BolbIXHCTBO H3 HUX OBLIO HaliieHo HaMU deped IIOMCKOBBIE CHCTe-
Mbi MinrepHeTa. Elle pas XoTHM BLIPasuTh 61aroflapHOCTh BCEM, KTO
yBJleyeH YHMKAJbHLIM KogoM IIpNpozibl ¥ aKTHBHO y4aCcTByeT B pac-
[pocTpaHeHHH 3HAHHH 0 30J0TOM CedeHHH 1epes BCeMUPHYIO CeThb.
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3o0A0T0€ ceuenue,
‘MAn Koa Aa BuHumn

1.1. Yt0 Takoe koA Aa BuHumn?

Poman Asna bpayna «Koa aa Bunum»

POMaH «Kox ma Bunuu» amepuxamckoro nucaress IlpHa Bpayna

ony6mKoBaHHEIH B 2003 Toay, MOJYyYHJI ITUPOKYIO U3BECTHOCTE P;
IIO IIpaBy 3aBOEBAaJI IIPABO HABLIBATHCSH Gecrcemnepom XXI Beka. Om
CTaI JINIEPOM KHM KHBIX ITpoxaxk B 2003 rony. B nmepBelii xe neHs mmo-
cJie MyOIUKAIUY OH GbLI IPOJAH B KOJIHUECTRE 6000 sk3emmIspOB. Ba
IIEPBYIO HeZleJto npofasku poMad «Kox na Bunum» samsn IIepBoe Me-
CTO B CITUCKeE HBIO-HOPKCKUX GecTcesnepos. [lozsxe POMaH CTaJI XUTOM
HOMED OJVH CpefU BCeX KPYIIHBIX Gecrcenepos B crTpane. «Konm na
Bunun» — ogun us man6oee IIPOJiaBaeMBIX POMaHOB BCeX BPEMEH.

Kewm ke aBnsercs aBTOD 9TOr0 3aMevaTe/IbHOro POMaHa U II0YeMy
PoMaH cTas 6ecTcennepom? AMepUKaHCKUL nucaress [sr Bpays po-
Auies B 1965 roxy B Hero-T'amnimpe (CIITA), OTeIl ero OBLI Mpogec-
COpOM MaTE€MaTHKH, a MaTh — MPO(EeCCHOHATbHEIM MY3BIKaHTOM
CrIH mobGenuress «IIpesunenTckoit Harpagsl» (Presidential Awardi
1 IPO(eCCHOHATLHOrO My3BIKAHTa, HaH poc B okpy:xeHnu mapamox-
coB (puytocodbuu B Hayke u peauruu. Coio Kapbepy llpu Bpayu mauu-
HaJl KaK aBTOD IIeCeH, MYBBIKAHT U WCIIOJHUTEJIb, BBIIYCTHUJ He-
CKOJIbKO KOMIIAKT-IMCKOB CO CBOMMHM 3aIIUCAM.

B 1995 I‘o,auy OH mompoGoBas ce6s Kak mUcaTess, ony6JIMKOBaB
BMeECTe C XeHOU KHUTY « 187 My»K4uH, OT KOTOPHIX CIeyeT NepKaTh-
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cs IOJAJIBIIe: TYTEeBOAUTENb VIS POMaHTHUECK! (hpyCTPUPOBAHHBIX
ske”HIUH» . B 1998 roxy [IsH, KOTOpPOro Bcerga MHTepecoBaau HuIo-
codus, UCTOPUSA PEJIUTUM, Kpunrorpadgus u TaiiHble OpraHU3aluHy,
oIIy6JIMKOBAJI CBOII ITepBLIM poMaH-Tpuiiep «IludpoBas KpermocTs».
IanpHe#IIINE ero IPOM3BeleHUA TaKKe CO3JaBajIlCh Ha CThIKE JKaH-
poB: B 2000 roxy cBeT yBUeJ NHTEIJIEKTYaJbHBIN KOHCIIMPOJIOruYe-
CKHUH JeTeKTHUB «AHreJbl U IeMOHBI», a B 2001-M BbIIIeJ TpUJLIED
«Touka obmana» (Deception Point).

B 2003 roxy mpukiaodyeHus npogeccopa Pobepra JIsHrzoHa us
«AHTeJIOB U [eMOHOB» OBbLIM IPOAoJKeHLI pomanoM «Koxn na Bun-
yu». B Hauase 2004 roza Bce yeThipe poMaHa [IoHa BpayHa mo0siBa-
nau B coucke GecrcesiepoB «Hpio-Mopk TaiiMc», Tfie Ipo6BLIM Ha
[IPOTSsIXKeHNU HECKOJBKUX Helledb.

Yro ke IPUBJIEKJO YnTaTesleil B pomane [[sna Bpayna? «Knura,
KOTOPYIO BCe KYIIUJIN, HO MaJIo KTO IPOoYnTai». « PoMaH, 0T KOTOPOro
BCe B BOCTOPre, HO MaJIO KTO MOYKeT 00'bACHUTE rHoueMy» . « McTopus,
KOTOopas BCeX 3aMHTPUIOBaJia, HO MAJIO KTO C HeHM COIJIaCHJICH».
VMeHHO TaK KPUTHKM XapakKTepusyloT Oectcesiep [Isna Bpayna
«Kon ma Bunumu», «B30pBaBIINii» KHHKHBIEe Marasunsl B 2003 roxy,
nepeBeleHHBIN Ha 42 A3bIKa U pasoineAmuica 20-MUJIINOHHBIM TH-
Pa’koM II0 BCeMy MHUDY.

KHura Asna bpayna

AMepUKaHCKUIA NucaTeAb
«Koa Aa Bunumn»

AsH bpayH
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Il'maBraa uHTpUra pomana «Kox na Buruu» cesizana ¢ ucropueit
XpUCTHAHCTBa. B poMaHe clleylaHa MONBITKA PACKPHITHA TaiiEel BaTu-
KaHa, CBA3aHHOH ¢ posxgenneM Uucyca Xpucera. B kaure pacckassisa-
ercsd O TOM, KakKk rapBapAcK¥il mpodeccop PobGepr Jlsurgon, zanu-
MaloIuiica UCTOpUel peJIMIMu u MKoHorpadueii, NBITaeTca pasra-
JaTh 3aKOAUPOBAHHBIA CMEICA KapTUHLI JleoHapao na Bunum «Taiji-
Hafd BedepA» H PacKpHITh, TaiHy Cssainennoro I'paans. B ocHoBY
CIOJKeTa IoJIoXKeHa MAed, YTO NepPKOBb HA NPOTAMKEeHHH BeKOB CKPBI-
BaJia OT Bepyromux, uro Mucye Xpuctoc :xeanics Ha 6uayanune Ma-
pun Marganuse u oHa ponuia eMy pebenka. Cormacuo Bpayny, mocie
pacusaTusa Gepemenras Mapua ckpeiBaerca B [ajuiuu, rfie poskaeT pe-
Genra or Mucyca, OT KOTOPOFO AK0GEI Ioles poA QPpaHIly3CKHUX KOPO-
Jelt quHacTHY MepoBUHTOB, IOTOMKY KOTODPBIX AKOGLI JKUBYT [0 CHX
mop. Tafiny curo xpanuT TanacTeenuwii Ilpuopar CroHa, u ¢ y6uiict-
Ba B JIyBpe Besmmkoro MarucTtpa sroro opaena daka Coubepa 1 Hayu-
HAaeTCHA POMAH.

Benukuit Maructp ocraBisieT TailHoe mocnanne ceoell BHyuke Co-
¢u Hepe. OHa CTAaHOBHTCH INIABHOM repoMHe Tpuiiepa, a rIaBHBIM
repoem — Pobepr JisHrHoH, npodeccop peJTUTHO3HOH CHMBOJMKHU
Tapsapackoro yuuBepcuTeTa, Tle Ha CAMOM AeJle TAKOM MUCIMILIN-
HBl HeT. PoMaH BBI3BAJ HeBHEAHHBIA OOIIECTBeHHEIN De3oHAHC H
CKAHAAJBHYIO [I0JIeMHKY O KU3HU U cMepTH Coita Boskeero. Ceiiyac
no pomany «Kox na Buruu» xomnauua «Konam6usa ITukuepc» cHE-
maeT ¢puasm. KoHeuno, raBHas NprYHdHa CKAHARILHON H3BECTHOC-
TH pOMaHa COCTOHT B ToM, 4To I{sH Bpayn sroit kuuroi, mo cymeer-
By, OpocmJsl cMenblif BHI30B BaTuKaHy ¥ XPHCTHMAHCKOH IePKBH.
Baruxas n Pyccrkas mpasociiaBHAsI IEPKOBbL BHICTYIMIH € Pe3Kol
KPHATHKOH B afpec poMaHa. MepapXy BEICKa3HIBAIOT Cephe3nyIo obec-
TIOKOEHHOCTE B CBSIZH C T€M, UTO YHTATEIH MOT'YT BOCIIPUEATE CIOMKET
poMaHa KaK NnepecKas eBaHTeJbCKOM MCTOPHH H OTHECTHChH K KHUIe
KaK K CBAIIEHHOMY TeKCTY.

¥ raxgore, KTo mpountat pomas [IsEa BpayHa, HeBOJLHO BO3HU-
KaeT BOIIPOC: 4 UTO JKe Takoe «Kojk Ja Buaun» ? Kax coobimaer cam as-
TOp, CEKPeTHBIK KoM CKPEIT B MPOU3BEAEHUAX BeJIUKOro reHus Bos-
posxcaenus Jleorapno ga Bumyn. 9T0 OTEOCHTCH He TOJNBKO K (bpecke
«Taitnas Beuepss» u noprpeTy Mous! JIH3EI («[3€OKOHARI» ), HO Aaxe
K JUKY Ha OKHOM u3 BeXWYaillInx XPHUCTHAHCKMUX CBATHIHEL, 3HAME-
HUTOH TYPHHCKOI INama"guie, AKo0sl IpecTaBiaomeMy coboll as-
rortopTpeT JleoHapio. ABTOpEI HacTodAHIeH KHUTY GepyT Ha cebda cMe-
JIOCTE AATh APYT0il OTBeT Ha »TOT Bonpoc. [IpoaHanusupyeM ofHy U3
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raaB pomaHa «Kox ga Bunun», B KOTOPOM ONHCEIBAKTCA BOCIIOMHUHA-
HH#A IIaBHOTO repos KHHru npodeccopa Pobepra JIsHrKoHA O Nek-
[HU, TPOYUTAHHON UM /A cTYAeHTOB 'apBapAcKoro yRuBepcHuTETA.

Aekuus npocgpeccopa A3HraoHa

T'naBHbIM repoeM kKHurd «Kopx ma Bumum» asasercsa PobGepr JsH-
I'IOH, npodreccop PEJUTHO3HOH CHMBOJMKH apBap/CKOro YHUBED-
cuTtera. PackpeiBaa Taliny y6uiictea Marxa Combepa, Pobepr Jlan-
raoH ofipaniaeT BEUManye Ha ToT dakKT, uro aTo yOHHCTBO CBA3AHO C
«BHTPYBHHCKUM uesoBexkoM» JleoHapao na Bunuu (MMeHHO TaKyio
no3y sagan Hlax Conbep B MOMEHT yOHiiCTBa), IOCAeNOBATENBEHO-
cTpI0 PUGOHAYYH H 3HAMEHHTHIM IEHTAKJIOM — IJIABHBIM CAKPAJIb-
HEIM CEMBOJIOM InHbaropelfckoro ¢oosa. 3ToT QaKT IPUBOJUT IIpO-
theccopa JIsHr0HA K CIeAYIONIUM PasSMBINIJIEHUAM:
«Aa Burun, nocaeaoBaTeAbHOCTL OUOOHAYUHK, NEHTAKA... HekMm HenocTu-
KHUMbIM 06pa30M X CBf3blBaAd OAHA #3 CambiX q)yHAaMeHTaAbeIX KOHUEn-
unin 8 UCTOPHK UCKYCCTB, paCCMOTpeHMIO KOTOpOﬁ OH, /\3HI'AOH, AadXe nocss-
WAA HEeCKOALKC AEKUMW Ha CBOeM Kypce... MbICAEHHO ©OH nepeHecca B
lapBapa, yBuaea ceba nepea ayautopuen. BoT oH noBopaqMBaeTCa K AOCKE,
rA€ MEAOM BhiBeaeHa Tema «CUMBOAK3M B UCKYCCTBE». W nuiteT NOA HeH cBoe
AloGiiMoe umrcao: 1,618»,

Kak u3BeCcTHO, 5TO YHHKAJbHOE YHCJI0 Ha3biBaeTcd uncioM PHI B
YeCThb BBIJAIOLIErocs IpeuecKkoro ckyasntopa @uansa (Phidias), koro-
Pbif IIMPOKO MICHOJB30BAT €TI0 B CBOUX CKYJBHTypax. [asee B cBoelt
nexnuy JIsHMAOH 00bICHIET, YTO, HECMOTPSA Ha IMOYTH MHCTHYECKOE
npoucxoxaerane, yncao PHI exirpano yHUKAJIBHYIO POJIb KHPOMIHKA
B YVHaMeHTe IIOCTPOeHMA BCero »KHMBoro Ha 3emue. Bce pacrenus,
JKHBOTHEIE H Jax<e YelloBeuecKle CYIIecTBa HaJleleHbl (U3HISCKEMH
OPOIOPIMAMHE, ocHoRaxHbIMHA Ha uncae PHI. 9ra pezgecyminocts PHI
B IPUPOJE YKA3EIBAET Ha CBSA3b BCEX *KUBHIX CyillecTs. Panbmie cunTa-
au, aro yncxo PHI 6w1n0 npegonpeaeneso Teopriom Beenerrolt. Yue-
HEIe APEBHOCTH HA3BIBAJM OAHY IeNyI0 IMIECTECOT BOCEMHAAIATH ThI-
CHYHBIX «GOYKecTBEeHHOK IPOIIOPIIALH » .

IIpodeccop JIsHrA0H AeMOHCTPHPYET CTYAEHTAM OIDOMHOE KOJIH-
YeCTBO [IPHMEpOB NPOABJEHUA «50KecCTBEHHON IIPONOPIIAN» B IIPH-
pone. CooTHOmMEeHHe MYMKCKHX H JKeHCKHNX 0cobeil B IUeIMHOM poe,
HayTrJye (crupaneobpasHasd MOpCKasi PAKOBHHA), BETOK IOCOJI-
HEYHUKA cO 3peJbIMH ceMeHaMH, CIIMpaJieo0pasHo 3aKpyUeHHEIe JIU-
CThi IICUATKA KYKYPY3hI, PAcllojioxKeHHe JKCTHeB Ha cTebIAxX pacTte-
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HU#, cerMeHTallMOHHEIe YacTH TeJ HACEKOMBIX — BC€ OHH B CBOEM
CTPOEHUH NOCIYIHNHO CIeAYIOT 38 KOHY «50KeCTBEeHEONH IPOIIOPIHM» .
He TonpKo TBOPEeHHWs IPHUPOAEL, HO M IPOX3BEeJeHUI UCKYCCTBA Je-
MOHCTDHPYIOT CBA3b ¢ «DoMecTBeHHoM mponoprueis. JIsurgon fe-
MOHCTDHPYET CTYJeHTaM 3HAMeHHTHIH prcyHOK JleoHapao na Burumn,
Ha KOTOPOM H3o0parkeH 00HaXKeHHEBIH My>KUHHA B Kpyre. « BUTpyBHii-
CKHil YeJIOBeK» — TaK OH GLIJ HasBaH B yecTb Mapkyca Burpysus, re-
HHAJBLHOTO PUMCKOI0 APXHATEKTOPA, KOTOPIA BO3HEC XBady «60oKecT-
BeHHOH IIponopnuu» B CBOUX «[lecaTn xHUrax 06 apxATEKType».
Pone Jleorapno fa BUHYH B pasBUTHHA TEOPUH U MPAKTHYECKOrO
HACHONb30BaHUA «D0sKeCTBEeHHOH mpornopnuu» JISHIAOH cHeHUBAaeT
OY€HE BEICOKO:
«HuKTO Ayuwe aa BrHuu He noHstmaa G0XeCTBEHHON CTPYKTYPH 4eAoBeve-
ckoro Teaa. Ero ctpoenus. Aa Bunum aaxxe 3kcrymnpoBaa Tpynbi, U3yyas aHa-
TOMMIO U U3MEPAd NPoNnopunn xocrel ckeaetoB. OH nepBbIM MOKasaa, vTo

TeAOQ HEAOBEKa COCTOUT M3 «CTPOUTEAbHBLIX BAOKOB», COOTHOLIEHUE Aponrop-
LW KOTOPbIX BCErAa PaBHO HalemMy 3aBETHOMY HUCAY».

CoBepiIeHHOE YeI0BEUSCKOe TeJ0 NOAUHHEHO «IPHHIUITY Goike-
CTBEHHOH IporiopnuiE» . UYTo6bI yOeZUTHLCA B 3TOM, JOCTATOYHO M3Me-
PHTHL paccTOAHME OT IIyIa KO TM0Ja, 4 3aTeM PasleJuTh CBOH pOCT Ha
aro paccrosaue. [lonryuum ureno PHI. Tor sxe pesyabTaT MBI IOXY-
YHM, ec/IH H3MeDHM PacCTOAHME OT IlJieda A0 KOHUYMKOB IaJNblleB U
3aTeM pasJleIAM 9TO PACCTOSHHE HA PACCTOAHME OT JOKTA A0 TeX xKe
KOHYMKOB nasbles. [lanee, paccTosHME OT BepXHel yacTu Gefpa 10
moJa, moieJieHHOe Ha PACCTOAHUE OT KoJIeHa A0 11014, JaeT HaM CHOBa
gucyio PHI. ®ananru nagsues pyK, Gasanrya naisles HOT... M cHOBa
PHI. BpIxoauT, KaxKIBIH YeJIOBEK €CTh KHBOE BOILIOHIeHUe «Borke-
CTBEHHOH IDOIIOPITHIM >,

«3a K&XYLIMMCA Xa0CoM MUPa CKPbIBAETCA NOPsAoK. K ApeBHHE, OTKpbIBLIME
uucao PHI, Gbian yBepeHbl, YTO HaWAM TOT CTPOMTEABHBIA KameHb, KOTOPbIA
Focnoab bor MCNoAb3CBaA AARl CO3AAHMA MMPA, W HaYaaM GoroTeopuTb Mpu-
poay. MOXHO noHsaTb novemy. boxui npombicen BuaeH B MNpupoae, no cen
AEHb CYWECTBYIOT 3bl4eCKHEe PeAUTHU, AIOAM TTOKAOHSIIOTCA MaTtepu 3emae.
Muorne u3 Hac NpocAaBAsiOT [pHPOAY, KaK AeAAAM 3TO A3BIMHMKH, BOT TOAD-
KO CamMH AO KOHLIA HE TOHUMAIOT Nnovemy. [peKpacHbM NpumMepomM SBAsieTCs
npa3aHoBaHue MalcKoro AHA, NPa3AHOBAHWE BECHDI... 3eMAsl BO3BpalLaeTcs
K XM13HH, 4TOGbI pacuBeCcTH BO BCEM CBOEM BeamKoaenuu. Boawebroe muctu-
ueckoe HacAeane «BoXeCTBEHHON NPCNOPUMM» NPULIAC K HAM C HE3ANamAT-
HblX BpemeH. HeaoBek NpocTo MrpaeT no npasuaam Mpupoasl, a noTomy Me-
KyCCTBO €CTb HE 4TO MHOE, KakK MONbITKA YEACBEKA WMMTUPOBATL KPacoTy,
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co3AaHHy0 Teopuom BeeaeHHOR. TakK YTO HET HUYETD YAMBNTEABHOTO B TOM,
YTO BO BpPEM$ HALMX 3AHATHIA Mbl YBUAUM €LIE HEMAAO NPHUMEPOB UCTIOAL30-
BaHWs “B0oXeCcTBEHHON NPONOPUMK” B UCKYCCTBE>.

B cBoelt nexumuu mpodgreccop JISHIIOH IOKa3BIBaeT CTYAEHTAM
caai el ¢ HponssegeHnaMu Mukenanmxerno, Ans6pexra Jfopepa, fa
BHHYM ¥ MHOTHX APYTHX XYJOKHUKOB U JOKA3BIBAeT, UTC KaXKABIN
K3 HUX CTPOro clefoBal «60KeCcTBeHHOH NpONOpI KK » B IOCTPOSHHH
CBOMX KOMIO3uIuii. JIsHrA0oH AeMOHCTPHPYET HaJH4YHe Marudecko-
ro Upcjia ¥ B ApXHUTEKType: B Hponopuusx rpedeckoro [1apdenona,
nupamug Erunta, gasxe sgarus OOH B Heio-Hopke. PHI npoasmis-
JIOCH B CTPOTO OPraEU30BAHHBIX CTPYKTYpPax MOIAPTOBCKHX COHAT, B
IIsToit cumdbornu BerxopeHa, a Tak)Xe B MpousBefleHNAX Baproka,
Heboccu m IllyGepra. Yucno PHI ncmonpzopan B pacderax gawe
CrpazuBap P CO3NAHUHN CBOEH YHAKAJILHON CKPHIIKH.

B saramoueHre cBoel Jexmuu JIsEraou ofpaljaeTcs K nerma-
zpamme, WK NeHmMaAray. ITOT CHMBOJ SBJIAETCA OJHHM H3 CaMbIX
MOTI'yIlecTBeHHEIX 00pa3oB, KOTOPBIH Ha IPOTAKEeHUH MHOI'MX BEKOB
¥ BO MHOTHMX KYJBTYypax CUHTANCS OJQHOBPEMEHHO GOKEeCTBEeHHBIM K
MarvdyecKuM. EcJIH HaprcosaTh IeHTAarpaMMy U IPOBECTH B Heil Bce
IUAroHaJH, TO OHH aBTOMATHYeCKH HelIATCA Ha CeTMEHTHI, COOTBET-
CTBYKIIME «50KeCTReHHONH IPOIMOPIHAH », TO ECTh COOTHONIEHHE JH-
HeMHBIX CeIrMEHTOB B MMATHKOHEUYHOHM 3Be3jie 8cezda PaBHO UHCIY
PHI, uro npeBpaiaer TOT CHMBOJ B HaWBHICIIee BhIpaskeHUe «6o-
JKeCTBeHHOM HPOMopIIuH » . MMeHHO 110 3TOH IpUYWHE NATHKOHEYHASA
3Be3zia Beer/a OblIa CMMBOJIOM KPacoTHl U COBEPHIEHCTBA M ACCONUHT-~
poBanach ¢ BeHepoii, 6oruseit kpacoThl, H CBAIIEHHBIM KEeHCKHUM Ha-
qaJI0M.

AeoHapao Aa Buxuun n 3oAa0T0€ ceyenue

Kaxnniil 06pasoBaHHBIN YeJIOBEK HE3aBHCHMO OT TOIO, KAKYIO IIpO-
teccuro ox u36pas, 3HAET UK XOTH OB cAbINIAN 00 OZHOM M3 CaMBIX
3aMedaTebHBIX IEPHUOAOB B HCTODKH YeoBeUecTBa, ob anoxe Penec-
caHca — BeJHKOM BpeMeHH Bospokaernsa. dnoxa Bosposkgenns ac-
COLMHpYeTCHA ¢ UMEeHAMHU TaKWUX THTAHOB, Kak JleoHapzo na Bunun,
Murenagmrenao, Pabasas, Huxonait Konepauk, Ansbepr Hiopep,
JIyka Ilavonu. Y nepBoe MecTO B 9TOM CIIMCKe II0 IIPABY 3aHUMaeT
Jleonapac 1a Bunuu, Besuyafinii XyA0KHUK, HHIKeHeD U YIeHBIH
snoxu Bosposxpgenusa. Ixopaxo BasapH, 3sHaMeHUTHIH WTalbiH-
CKHIL HCTOPHK HCKYCCTBA, ADXHTEKTOP H XYN0KHHUK, B cBORX «Hlns-
HEeOIHCAHUAX » YTBEDPKHAET ClIeyIoIlee.
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«AuBHbIM U GOXECTBEHHbIM BHIA AeOHapAO, CbiH Mbepa u3 Bukum, 1 ox aocTtur
Obl BEAMKMX UTOrOB B HAYKAX M NUCbMEHHOCTH, He OyAb OH TakMM MHOFOCTO-
POHHUM WU HEMIOCTOSIHHBIM>.

HmeeTca MHOTO aBTOPHTETHBIX CBUETEIBCTE O TOM, YTO HMEHHO
Jleonapzo na Baayn GBI OAHHUM M3 NepBHIX, KTO BREJ €aM TePMUH
«3on0T0E ceyenues. Besopycckmit dumocod duyapn Copoko, KOTO-
pHIf cuuTaeTcH CAHUM B3 HanGojlee aBTOPUTETHBIX YUEHEIX B ofJjac-
TH TEOPHH r'apMOHWH ¥ 30JI0TOrO CeYeHHS, B CBOEH 3HAMEHUTON KHH-
re «CTpyKTypHAasd rapMOHUA cHCTeM» (1984) MALIET 110 3TOMY IOBOILY
cIexyIoLee:

«Tepmun “30A0TOC Cceuenne” {aurea sectio) naet ot Kaasaus fTroaemesn, KoTo-

Pbift AQA 3TO Ha3BaHue YmncAy 0,618, yBeanslumch B TOM, 4TO POCT YeaoBeEKa

IPABUABHOIO TEAOCAOXKEHHUA €CTECTBEHHO ABAUTCH MMEHHO B TAKOM OTHOLHE-

HUM. 3aKPENHUACA e AaHHLIA TEPMHH M CTaA NONyASpHLIM Baaroaaps Aeonap-
AC Aa ByHuM, KOTOPbIFA HaCTO €ro UCMOoAb3OBaA».

Hoxasano, uro Jleorapno ja Bunuwy Mcrois30Ball IPoIopHKH 30-
JIOTOT'O CeYeHH I BO MEOTMX CBOHX CAMBIX 3HAMEHKTEIX IPOM3BE/IeHH -
fX, ¥ B YACTHOCTH, B «TailHolt Beuepe» M 3HAMeHHUTOU «J[»HOKCHIE»
(rapmMoHMYecKuH aHAMUS « [[?>KOKOHALI» Ha OCHOBE 30JIOTOTO CeUeHU S
IpPHBeJieH HHMKE).

st camoro Jleonapao ga Burun nckyceTBo ¥ Hayka GBLIKH CBA3A-
HEI Hepa3peiBHO. OT/aBasi B «CIOPEe MCKYCCTB» NAJLMY IepBEHCTBA
skuBonucH, JleoHapno ga Bumum NoHHMMAaN ee KaK YHHUBEpPCAJILHBIN
A3BIK (IOAOOHEIH MaTeMaTHKe B chepe HayKH), KOTOPLIA BOILIOMIAET
ITOCPEJICTBOM IPONICPIMIL ¥ IIEPCHEKTHBLI BCe MHOT'000pasHLIEe IPOAB-
JIEHHS pa3yMHOr'0 Hauaja, Mapsulero B npupoje. Baxknefmmum Heroy-
HHUKOM JJIf M3ydeHus BoaapeHU Jleorapao na Buxnun mo Teopuu mc-
KycCTBa SABJIAIOTCA ero 3alHUCHbIe KHUMKKU K pyKonucH (okosxo T
TeICSTY JiHCTOB). Cam JleoHapno He OCTABHI CHCTEMATHYECKOI'O K3JI0-
JKEeHHS CBOMX MblIcieil. « TpaKTaT 0 dKHBOIHACH » , COCTABJIEHHBIHN IOCTe
cmepTH JleoHapao na Bunum ero yaeHuKoM P. Mesbiiu ¥ oxa3aBIuInil
OFPOMHOE BJIUSHFe Ha eBPOHEHCKYIO XY/OMECTBEHHYIO IPAKTUKY W
TEOPETHUYECKYIO MEIC/E, COCTOA U3 OTPHBKOR, BO MHOI'OM ITDOH3BOAb-
HO H3BJIeYeHHBIX W3 KOHTEKCTA ero 3arHCcoK.

B «Tpaxrare 0 :XHUBOIHUCH » H3JIATAIOTCH CBEAEHHS O IPOMOPLHAX.
B snoxy BospoxkseHnsa MaTeMaTHIECKOE IOHATHE «30J0Tad POIOP-
usa» OBLIO BO3BENEHO B PaHI INIABHOPO 3CTETHYECKOTC MPUHILUIA.
CornacHO XYACGYKEeCTBeHHBIM KaHOHaM JleoHapno, 30/10Tas Nponop-
I{AA [IOJIy4YaeTcs IIpH AeJleHHH TeJa Ha JBe HepaBHbIe YACTH JHBHEH
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TaJIUH, [PA KOTOPOM OTHOIIIeHKe OONbIIel YacTH K MeHbllieil paBHO
OTHOIIEHMIO 1eJIoTO K OGOJBIIeH YacTH (9T0 OTHOIIEHHWe NpuOausu-
rTesJbHO paBHo 1,618). Bricora auna (10 KoOpHell BOJIOC) OTHOCUTCH K
BePTHKAJLHOMY PACCTOSHHUIO MeXIY AyraMu 6Gposell 1 HHXKHeH da-
CTLIO HOAGOPOJAKA KaK DACCTOAHWE MeXAy HHKHeH YacThio Hoca U
HIDKHEH 4acThIo MoA00PO/IKa OTHOCUTCA K PACCTOSIHHAIO MKy yTia-
MH ry6 ¥ HHKHel 4acThIo mog00poika. JTo paccTosHEE TaAKKe DaBHO
30JI0TOH IIPOTIOPITHN,

PaspabarpiBas npaBuia N300pa’keHMA desIOBeYeCKOH (HUTYDHI,
JleoHapao na Buaum mbiTajcs Ha OCHOBe JHTePaTyPHBIX CBeleHHI
ZPeBHOCTH BOCCTAHOBHMTHL TaK Ha3bIBaeMEI KBagpaT ApeBHHX. OH
BBITIOJHMJ PHCYHOK, B KOTOPOM IIOKAa3aHO, YTO pa3MaxX BEITAHYTHIX B
CTOPOHY PYK UeJOBEKa RPHMEeDHO PABEH ero pocTy, BCIeJCTBHE Yero
(pHrypa 4eloBeKa BIHCHIBAETCHA B KBAApaT M KPYTr («BUTPYBHIACKUN
uesyioBex» JleoHapzo za Bunuu).

Haubosee ASpKUM CBUIETeJLCTBOM OTpoMHOI ponn Jleomapno na
Bun4YY B pa3BUTHH TeOPHH 30JI0TOTO CEUEHH ABNAETCH €ro BIAAHHE
Ha TBOPYECTBO BBIZAIOLIErocd WTAJBAHCKOIO MAaTeMAaTHKa SIO0XH
Bosposxkgenus Jlyku Ilavonm, ¢ koropelm Jleonapio cbiamsunca B
Muzane. B moMernt saaxoMcTBa ¢ JIykoit ITagons, KoTopblil UMeHO-
BaJ ceba JIyka nqu Bopro-Can-CenoJibKpo, mocjaefHuil 6611 yiKe 3Ha~
MEHHNTHIM MaTeMaTHKOM, aBTopoM KHUTHM «CymMma 06 apudmeTnke,
reoMeTpHMH, MPOMOPUHAX M NPOICPIUOHANBHOCTAX», M3JaHHOH B
Benenuu B 1494 roay. B Musax ITavonu npubeia 8 1496 rogy. Jleo-
Hapao Ja BUHYH 0CTAaBUJI HECKOJbKO 3alKceli, KOTOPEIe CBUAETE b
CTBYIOT 0 ero 3HakoMcTae ¢ JIyxoit [Iavonu. Cunraercd, 4TO HMEHHO
nog sauanueM JleoHapao na Bunun JIyka [Tagosmu HaunmHaer NHCaTh
CBOIO «BTOPYIO BEIHKYIO KHHTY», HagBaHHYIO UM «O 6o’KecTBeHHOH
NpONIOPITMH » . ITa KHHATa Oblia onybaukosaHa B 1508 roay. lna atoit
xuuru Jleonapzmo caenan wimocrpanuu. O6 asroperse Jleorapio co-
XpaHWJIOCh CBHieTeabeTBO camoro [lagonn:

«...TAKOBbl€ DbiAU CAGAAHbBE AOCTORHEMILIMM XUBOAUCUEM, NEPCIEKTUBUCTOM,

apXUTEKTOPOM, MY3bIKAHTOM W BCEMHM COBEPLIEHCTBAMM OAApPEHHbIM AeOHap-
A0 aa Bunum, paopenTHitLem, B ropoae Muaare...»

Taxum o6pasomM, HECOMHEHHO, uTo uMeHHO JleoHapso Aa Buaqan
6oJee yeM KTO-JIMGO CBOMMH UCCIeNOBAHUAMHE CIIOCOGCTBOBAJ TOMY,
4T06b1 30JI0TOE CeUSHME BOLLIO B KYALTYPY B0o3posKieHHA H CTAJO ee
TJIaBHBIM 3CTETHUYeCKHM KaHOHOM. B 1986 rony monbckuit skypHa-
JHUCT, yuenslii-erunTosor fAu Fpxemxuensckuil (Jan Grzedzielski)
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HaHCAN yAMBUTENBHYI0O KHUIY «JHEPreTHYeCKH-reoOMeTPHYeCKU
KO IPHPOAbI». I'JlaBHAA MAedA KHHUIM COCTOHT B TOM, YTOBLI HOKA-
3aTh POJIb 30JI0TOH IPOIOPIMYM KAaK YHHBEPCAILHOTO Koja OpUpOIbI
Ha BCeX YPOBHAX €e OpraHu3auuu. Ho nepBEIM 5TY MBICJIEL BBIPASHI B
CBOEJl 3BHaMeHHTOH « BosKeCTBeHHO IPOIOPIIAH » BeTMKHIA HTAIbAH-
cKkmii MaTemaTHK JIyka Iladonu. Eme pas namoMuuM, uro kaura IHa-
T0JIM HalnucaHa HOJ HelOCPeACTBeHHLIM BIHSHHeM Jleomapzo na
BuHYM, KOTOPBIHA CBOMMH MILTIOCTPALMAMY K Hell cIIocoBCTBOBAN ee
MHPOKOMY IPM3HAHHIO B HAYYHOM MHDe H, II0 CYIIECTRY, OBLI M-
HBEIM BAOXHOBKTEJIEM U COABTOPOM 3TOH KHUTH. U noaToMy MBI mme-
€M II0JIHOe IIPABO Ha3BaTh JleoHap[o «KpecTHHIM OTIOM» B0JOTOTO
CeYeHH A B eBPONEHCKON KyIbType. Yl MMeHHO 103TOMY aBTODEI OepyT
Ha cebs CMesIoCTh YTBEPKAATh, YTO MOHATHE «KO A4 Bunun», BBe-
AexHoe [Iprom BpayHoM, ecTh He ITO HHOE, KAK YHUBEPCAJILHBIH Ko
IIpuponri, rassannsii Jeonapao na Bumuum 30J0THIM ceveHMeD.
HWmenno Jleonapzo ga Bunun, a Besred, 3a HuUM Jlyka Ilavounm, Boa-
MOJKHO, IIEPBBIMM B UCTOPHH HAYKH IOHAIH POJIb 9TOH YHUKANILHOM
TIPOIOPIMH B cTPYKTYypax Ilpuponkr.

1.2. FeomeTpuueckoe onpeaerenme 30A0TOro
ceyeHuns

3asaua 0 AereHuu OTpesKa B KpaiHem M cpeaHem
OTHOLIEHHH

CaMBIM H3BECTHBEIM MAaTEMATHUYECKHM
COUMHEHHEM AaHTHYHOH HayKy SBJIA-
107cd «Havana» Epkauaa. Bro Brigalo-
1eecsd Hay4YHOE IOpPOHM3BeJeHMe OBLIO
HanucaHo EBkimzaom eme B IT1 Beke 1o
H. 9. H COJEPKIUT BCE OCHOBBI aHTHUHOMN
MATEMAaTHKH: 3JIeMEHTapHYI0 eoMeT-
PHIO, TEOPUIO UHce, anreGpy, TeopHIo
OPOITOPLHIA H OTHOIIEHHIt, MeTO/EI O
pefgeeHHd ILToIafneH u oobeMoB. EBk-
JIng, OOoABeN B 9TOM COUYMHEHMH WUTOr
TPEXCOTJIETHEMY DAa3BUTUIO TPeYecKOi
MaTeMaTHKH U CO3JaJ [IPOYHEIH yH-
JaMeHT IJiA JAalbHeHHiero pasBHTHS
MaTeMATHKH.
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Ceenmenns o6 EBxiujie upe3sriuaitHo CKYAHEI. KpoMe HECKOJIBKHUX
aHEeKAOTOB HaM M3BECTHO JHIIb, YTO VUINTEAAMHU EBxnnsa B Adbunax
6pLIH yaeHuKHY IlmaToHa, a B npaBienne IlTomemes 1 (306—283 ro-
Il IO H. 3.) OH HPenoZaBal B0 BHOBb OCHOBAHHOM IIKOJIe B AJeK-
caHapuy. «Havana» EBKAMLA IPEeB30OIIIN COYNHEHUA €0 Opelie-
CTBEHHHUKOB B 00JIACTH I'eOMETDHY H Ha NPOTSeHUH Oojee ABYX
ThICAYeNeTHI OCTABAJHCH CCHOBHBLIM TPYAOM II0 2JIeMeHTAPHOHN Ma-
TeMATHKE.

B 13 uacrax, unu kKHUrax, «Hauan» comep:xuTes 60ablIas 4acTh
3HAHHH IO TeOMeTpHHU M apHbMeTHKe snioxu Eskaupa.

Hmenno uz «Havan» EBkinga K HaM IPHILLA CIeAYIOINAa Te0MeT-
puJYecKas 3ajada, HasblBaeMas 3ajiadeil o deteHul ompe3ka 6 kpait-
HeM U cpedHeM OMHOUEHUY.

CyTb 3alayd COCTOMT B cliepyiouieM. Pasgennm orpe3ok AB Tou-
Kol C B TAKOM OTHOLIEHWHM, YTOOL 6OABIAs yacTh oTpeska CB Tak
OTHOCHJIACH K MeHbIeH gacTH AC, Kak oTpesok AB K cBoeii 66iabimei
vactu CB (puc. 1.1), To ecTh

AB_CB 1
CB  AC’ a.1
D
A ¢ B

Puc. 1.1. Aeaenue OoTpeska B KpaitHeM W CPEAHEM OTHOWEHUK
(«3on0TOE CeveHuen)

Qbosnayum orHoIreHue (1.1) uepes x. Torga, yunrteiBas, 9To AB =
AC + CB, otrourenne (1.1) MoKHO 3aI1icaTh B CIeIVIOIIEM BHAE:

_Ac+CB_ AC 1 1
**7cB e 'eBT TR
AC

OTKY/la BhITEKAET clexylolee ajlrebpaniecKoe ypaBHeHHe JJHA BBI-
YHCJAeHU A MCKOMOT0 OTHOIIeHHUS X3

xZ=x+1. (1.2)
W3 «pusmyeckoro cmbiciaa» orHomeHus (1.1) BeITekaeT, YTO UC-

KoMoe perneHue ypasHeHHA (1.2) goisKHO OBITH MOJOMKHTEILHBEIM
YHUCJIOM, OTKY/A BBITEKAET, YTO pellleHueM 3aJa4uy O JeJeHUH OTpes-
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Ka B KpaifHeM 4 cPeHeM OTHOILIEeHHH ABJIASTCH [TOJI0XKUTEJILHEIH KO-
peHb ypaBHeHu4A (1.2), KOTODBIN MBI 0603HaYHMM Yepes T, TO eCTh

1+5
5
ITpubausxeHHOE 3HAYEHHUE 30IOTGH IIPOMOPIIUH DABHO:
1~ 1,61803 39887 49894 84820 45868 34365 63811 77203...

He ynusnsaiitect saromy uncay. He zabriBaiite, 4TO 3TO 9HCI0 —
uppanyuoHaibHoe! B Hamel KHHre MBI 6VeM HCIONB30BATH CIAEAYIO-
mee NpROJIHKEeHHOE 3HAYEeHHe: T~ 1,618 unu gaxe 1,62,

HmMerHO 5TO YAMBUTENLHOE THCIO, obnagaoniee YHUKAIbHBIMK
anredpandecKUMA W reOMETPHYECKUMU cBoiicTBaMH#, CTAJIC BCTETH-
YeCKHM KaHOHOM JIDEBHEI'PEYECKOT0 MCKYCCTBA M HCKYCCTBA 3IOXH
Bosposxaenus. Kro ke BBeJs TepMuH «30/10T0e cedenue» 7 HanGomee
YACTO BBeJleHHEe 3TOT0 Ha3BAHUA NPUIHCEBAIOT JleoHapao Aa Bungu.
OpHako cyIlecTByeT MHeHHe, YTo Beankni Jleomapao He 6bII mep-
BEIM. CumTaeTcs, 4TO 3TOT TepMHUH uaer oT Kiaasgusa IItonoMesn, Be-
JIMKOro aHTUYHOTO acTpoHoMa ¥ reorpada (Il ek H. 5.). Oxuako 3a-
Kpenouacd 9TOT TEePMHH WM CTaJl MONYyJAAPHBEIM OJjaromapsa MMEHHO
Jleonapzao Aa Buaum, 4To faeT HAM IPaBo HA3LIBATE 9T0 YUCJIO0 KOJoM
da Bunvu.

Kaxk ynoMmHajioch, OU€HB 9acTO 30JI0TOE ceueHHe 00603HadaioT
Take rpeueckoit 6ykBoit @ (aucao PHI). Ora 6yxBa siBAsteTcs mep-
Bo# 6YKBOH B MMeHH 3HAMEHMUTOI'O I'pedyecKoro cKyabnropa Puana
{Phidius), XOTODPEI MIMPOKO UCIOIB30BAJ 30JI0TOE CEUSHME B CBOUX
CKYJABOTYPHBIX IPOK3BeAeHUAX.

Hanomuum, uro @uauii (V BeK A0 H. 3.) Hapazny ¢ [ToaukaeTom
CUHTAJICH OJHUM M3 JBYX CaMBIX 3HAYMTENBbHBIX M ABTOPUTETHBIX
MACTEPOB APEBHErpeuecKoil CKYJIBIITYPEI 9110XH Kiaccuku. OH npo-
CJIABUJICS TeM, UTO PYKOBOJAHJ paboTaMu 110 XYH0KECTBEHHOMY VO-
pPaHCTBY AKpONOJIs, H3BaAB KOJOCCANABHYIO 6DOH30BYIO cTATYI0 Adhu-
HEl IIpoMaxoc («IloGepurenbHHIIBI B OHMTBaX»), BO3ABUTCHYTYIO
3xech okoJo 456 roga fo H. 5. B 03HaMeHOBaHMe ToGe sl HaJ mepca-
mu. O co3LaJ TaKKe ABe 'PaHAHOZHEIE CTATYH H3 30JI0TA M CJIOHO-
Boit xoctu: Adbunn Ilapdenoc («Hesbi») ana [lapdherona na AKpo-
none (446—438 rogwr o H. 3.) 1 3eBca OnrMnuiickoro (Ansa xpaMa
3esca B OmmmMouu, oxkono 430 rofa oo H. 3.), KOTOPOTO CUHTANM OJ-
HUM M3 CEMU UyJec cBeTa. 1IpH Bcell MOHYMEHTANLHOCTH ero obpa-
308, nopoi (moxo6Ho 9-meTpoBoil AdbuHe ITapdenoc wan 13-Merpo-
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pomy 3eBcy Onumumiickomy) GecnpelefleHTHBIX IO BeJIHYMHE I
T'penuu Toro BpeMeHHM, uM OblIa CBOHCTBeHHA CTpOras ypaBHOBe-
LIeHEOCTh ¥ TADMOHMA ILIACTHYECKHX KOHTPACTOB, OCHOBAHHAA Ha
3070TOM CeHeHHH, ITO COCTABJIANIO0 CYTh KIaCCHYECKOT0 CTHIIA B I1€-
PHOJ ero BhICIIEro paciBera. )

Vpasuenne (1.2) qacTo HASBLIBAIOT YPAGHeHUEM 30A0MOU RPONOD-
yuu.

3aMeTHM, UTO Ha OTpeske AB cymecTsyer eie ogHa To4Ka D
(puc. 1.1}, koTOpas JEJUT eTo «3010TBIM ceyeHHeM», TAK KaK

- -1
’Cz T

Puc. 1.2. [eomeTpuHeckoe NocTpoeHie 30A0TOr0 CeYeHHs

Cnoco® reomeTp14ecKoro NocTpoetus 30A0Toro ceveHus

BoyoToe ceueHMe INMMPOKO BCTpedaeTcs B reOMETDHH. U3 «Hauan»
EBkiu/a M3BecTeH CJHeAYIOITNi cocob reoMeTpHYEeCKoro ImocTpoe-
Hus BOJIOTOTG CedeHHs C HCIOJL30OBAaHWEM JHHEHKM H IUPKYIA
(puc. 1.2).

TlocTpouM IPSMOYTOJBHBIA TPEYroJbHAK ABC co cTopoHaMH
AB=1uAC=0,5.

Torga B COOTBETCTBKH ¢ TEOpeMoi ITndaropa:

CB=J1T(§=§.
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IIposens nyry AD c uentpom B Touke C M0 TepeceYeHUs € OTpes-
koM CB B Touke D, MbI monyumnm:

BD=CB-CD= =T

v5-1
> ,

IIposens ayry DB c neHTpoM B Touke B Jl0 ee IlepeceyeHnsd ¢ OT-
pe3xoM AB B Touke E, MBI IOIyUnM feleHHe oTrpeska AB B Touke E
30JI0THIM ceuenVeM, MMOCKOJEBKY

AB _EB
EB  AE

=tumn AB=1=EB=AE=1" +12,

Taxum ofpasoM, XOpoOIG W3BeCTHDIN B ApeBHEM MUDpe ITpOCTOH
IPsIMOYTOJBHBIH TPEYTOJBHUK C OTHOIIEHHEM KaTeTos 1: 2 Mor mo-
CILy?KHTL OCHOBOM JJIST OTKDBITUA meopems. K8adpamos { meopemut
Hugazopa }, 3oaomozo cevenuan, HaKOHell, HeCOUIMEPUMbLX OmPe3-
K06 — TPeX BeTUKHX MaTeMATHYECKUX OTKPLITH, IPHIMCHIBAEMBIX
IIndaropy.

«ABOWHO#» KBaApar

MBHBorwme MaTemaTHueckue 3aKOHOMEDHOCTH, KaK TOBOPUTCH, JICIKAIH
Ha [TOBEPXHOCTH, UX HYKHO OBLIO TOJNBKO YBHAETH YeJIOBEKY ¢ AHAIM-
THYIECKHEM YMOM, MBIC/AMEMY JIOTHYECKH, YeM H OTANYaIHCh AHTHY-
Hble puIocodrl 1 MaTeMaTuki. He HCKJIIOU€HO, UTO JpEeBHHE MaTe-
MaTHKH MOUIH OPUATH K 30JIOTOMY CeYeHHIO, uccHenysa Tak
Ha3BIBAEMBIHA NPOCTEHIINI IPAMOYTOIBHUK ¢ OTHOLIIEHHEM CTODOH
2:1, HasBEIBaEMBIl TaxkiKe «IBONHLIMS MK «IBYXCMEXKHBIM» KBaJ-
baTOM, TaK Kax OH COCTOMT M3 ABYX KBajpaToB (pHC. 1.3).

Ecaw BEramcauts guaronans DB «ABOWHOIO» KBAZpaTa, TO B COOT-
BETCTBHMH ¢ Teopemoii [Tngaropa oHa paBua

DB= 45,

Ecan Teneps 83aTs oTHOMIEHRE CYMMBI 0Tpe3koB AD + DB k 6onb-
ured ctopore AB «0eoitHozo» xeadpama, mo mu: npudem x 3010moii
nponopyLly, mak Kax

AD+DB 1+5

AB 2

[Mapagoxcansho, HO Teopemy ITndaropa 3HaeT KaMALIH IKOIL-
HHK, B TO BPEMs KaK ¢ 30JI0THIM CeUYeHHeM 3HAKOMBI JaJIeK0 He Bee.
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A ) 2 B
1
D C

Puc. 1.3. MpsamoyroasHUK € oTHoWweHnemM cTopok 2: 1
(«ABOMHOA» KBaApaT)

T'nasHas 3ajava 310 KHUTHM COCTOUT B TOM, YTODBL HOMYJISIPHO pac-
CKa3aTh 00 9TOM UyJeCHOM OTKPBITHH AHTHYHOM HayKH BCeM, KTO CO-
XPpaHMJI B cebe YMeHHe YIUBIATHCS H BOCXHUINATECS. A COBpEMeHHEIM
VUEHLIM MBI IOKAXXeM JaJIeKO He TPUBHAJILHEIE TPHJI0KeHN 30J10-
TOrO CeUYeHUs BO MHOIHX 00JacTAX COBpeMeHHo#N HayKH. ME pac-
CKaKkeM BaM 0 MATEeMAaTHYE€CKOM GTKPBITHH, KOTOPOE B TeYEHHE Thl-
cAYeieTHH IPHBJIEKAI0 BHEMAaHUe M OBLIO IPEAMETOM BOCXHIIeHH A
BBEIZAIOIIIUXCS VIEHBIX, MaTeMaTUKOB 1 dtocodos nponrroro: ITu-
daropa, [Inarona, Esxauga, Jleomapno ga Buruwm, Jlyxkm Ilavonn,
Kenuepa, Ilefisunra, a B HoBeilltee BpeMsa — Pyropenckoro, I'mka,
Kopbrospe, DiiHIITelIHA, aMEDHKAHCKOre MaTeMaTuKa Beprepa Xo-
rarra, cosgatens Acconuanud PuboHaudn, a TaKkKe BBEIAAIOIIErocs
yuenoro AnaHa TeoopuHra, BHECHIETo OIPOMHEBIN BKJIAJ B PasBUTKE
COBpeMeHHOH NHDOPMATHKIH.

1.3. AAredpanueckue CBOMCTBA 30A0TOMH
nponopuu1u

3ameuaTeabHble TOXKAECTBA AAS 30ACTOH NPONOPLUMHK

Yro ke 3T0 33 UYHO NPUPOALI H MATEMATHKH, HHTepec K KOTOPOMY He
TOJBKO He 0cJa0eBaeT ¢ TedeHMeM BpeMeHH, a, Ha060poT, BO3pacTaeT ¢
KaKIbIM CTOJETHEM ?

151 oTBeTa Ha 2TOT BOIIPOC MBI [Ipe/jiaraeM YU TaTe 10 HAIIPAYE BCe
CBOM MaTeMaTHUYeCKMe 3HAHHUS ¥ TNOrpY3UTHCA B MUDP MATEMAaTHKMH.
Tonbko Tak¥M IyTeM BBl CMOMKETe HACJANUTHCA YyNeCHEIMH MaTeMa-
THYECKMMH CBOMCTBAMHK 3TOT'0 YHHKAJBHOTO peHOMeHA M Uepesd aTH
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MaTeMaTH49eCKHe CBOMCTBA HOHATL U OIEHUTH BCIO KpacoTy 4 rapMo-
HHIO 30JI0TOM HPONOPITHNHA

T= 5 = 1,618.

Haunem ¢ anre6panveckux cBoiicTs 3010TOMH nponopnuu. M3 ypas-
HEHHH 30J0TOH mponopnuwn (1.2) HellocpeACTBEHHO BEITEKAET mepuoe
O'€Hb IIPOCTOE ¥ TEM He MeHee BechMa YAMBUTEIbHOE CBOMCTBO 30JI0-
ToH npomopuyuM. Eciau xopens 1 (3osoras MIPOIIOPIHA) MOACTABHATEL
BMecTo x B ypaBHeHHe (1.2), To Msl DOIyYHM CleyIONUee 3aMeTaTe k-
HOE TOMAECTBO JJIA 30JI0TOH [IPOMOPIHH:

P=r4l. (1.3)

¥Y6emgumces, 4YTO TORIECTRO (1.3) aBnAeTCS UCTHHHBIM. Jns storo
HaM Heo0XOQUMO OCYIIEeCTBHTL 3JeMeHTADHBIE MAaTeMaTHUYeCKHe
npeo6pa3oBaHuA HAJT I€BOH U IPaBOI YaCTAMH TOXKIECTBA (1.3) u no-
KAa3aTh, YTO OHU COBIANAIOT.

JeflcTRUTENLHO, MBI HMeeM A1 IpPaBoif YacTu:

1445 3+45
2 T2

T+1=

C apyroit cTopoHHI,

s _(1445) 1+42/5+5 3+45
2 /] 4 = 2

OTKY/la BRITEKaeT CHPABEANNBOCTE TOXKAeCTRa (1.3).
Ecau anens! Tosxgecrsa (1.3) pasgeauTs Ha 1, MbI OpHAEM K cJle-
AYIOMIEMY BBIDAYKEHUIO JJISA T

1
T=1 +; . (1.4)
KOTODPOe MOKeT OBbITh IpeCTABIEHO U B CJAEAYIOIEM BHJIE:
T-1= 1 (1.5)
T

ITpoananusupyem Tosxaectso (1.5). UsBecTHo, uro mo6oe qucio a
HMeeT 00pamHoe K HeMy YMciIo a .. Hanpumep, ape6s 0,1 asnsercs
YHCIIOM, oﬁpaTHbIM K 10. TpaguIHMOHHEIN aArOpUTM HONyYeHHS 06-
PaTHOTO YHCA @ ' U3 HCXOAHOTrO YHCAA @ COCTOUT B leneHHy dyuca 1
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Ha 4HUCJAO d. DTO JOBOJILHO CIIOMKHadA mpomenaypa. [lonpobyiire, Ha-
nmpyMep, OyTeM [efleHHd MOJIYYHTh YHUCIo, ofpaTHOe K YHCIY @ =
357821,093572. 310 MOKHO CAEeNIATh TOJBKO ¢ TOMOIIELIO COBPEMEH-
HOT'O KOMIOLIOTEPA.

PacemoTpuM Tenephb 30J0TYIO IIPOIIOPIIHIO:

1++/5
5

Kax moxy4auTs us Hee o6patHoe uncso 1 ' ? Boipaskenue (1.5) maer
OYeHb IIPOCTOI OTBET Ha 9TOT BoNpoc. J[J1a aTOro HaM EOCTATOYHO BhI-
YecTh eNUHUITY M3 30JI0TON npornopnu T. JleficTBuTeNRHO, ¢ OLHOR
CTOPOHEIL:

T=

T1+45 (1+VB)(1-V5) 12-45° 2
C apyroii cTOpOHEI, Kak ciegyer us (1.5), «o6paTHOe» umcsno T
MOKeT OBITEH ITOJYUEHO U3 T CJIeYIOUIUM IyTeM:

1 1+5 J5-1
~=1-1= -1= )
T 2 2

Ho eine GosbIniee acTeTHYECKOE HACHAAXKIeHHE MBI IOJIYUHM, €CJIH
BLIMIOJIHHAM HaJ, ToKAecTBoM (1.3) caeayiomniyue npeo6pa3oBanusi. ¥ M-
HOXHM BHavaJie Bce WiIeHbl ToKAecTBa (1.3) Ha 30JI0TYIO IPOIIODIIHIO
T, 4 3aTEM DasAeNUM UX HAa T.

B pesynbraTe MoJIYIHM ABa HOBBEIX TOXKECTBA:

13 =1? 415
T=1+t\ (1.6-1.7)

Eciu Tenmeps TPOAOMIKATE YMHOMKATE WiIeHB! ToxkAecTBa (1.6) Ha T,
a wieHbl ToxkAecTBa (1.7) ZeNHTh Ha T H YCTPEMETE 3TOT HPOIECC K
6eCKOHEYHOCTH, TO MEI IPHIEM K CIAeLYIOIIeMY H3SIIHOMY TOXKAECT-
BY, CBASLIBAIOIIIEMY CTEIIEHH 30JI0TOH MPOIIOPIUH;

tt=1" 41", (1.8)

TAe YHCJIO0 Nt SBJSeTCH IeJLIM ¥ npoberaer 3HAYEHUS B IIpefiesiax OT
+oo g0 —o0, To ecTh n =0, +1, +2, £3...

Toxpecrso (1.8) croBecHO MOXKHO BHIPA3HTH cleAyromuM obpa-
3oM: «JIwbas yeras cmeneHb 3070mMOil NPONOPULU PABHA CYMME
d8yx npedvidyugux».

1 2 2x(1-45)  2x(@-+5) B5-1
. :
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JTO CBOMCTBO 30JI0TOH MIPOMOPHUH ABAAETCA BOUCTHHY YHUKAJb-
HeIM! [lelicTBUTEABHO, OUeHb TPYAHO IIPEACTABUTE, YTO CIAEAYIOIIee
TOMIECTBO ABJIACTCH «aA0COTIOTHO BEpHBIM»

0 1+ V" (1445)" (1+45)"
A e e e I e (1.9)

OnHaKo ero CIpaBeJJIMBOCTE OJHO3HAUHO BRITEKAeT U3 CHpABEJ-
JUBOCTH obIero ToskgecTsa (1.8).

Bouxee Toro, abcolOTHO BePHBIM ABJIAETCA TaKiKe CleAyIoliee To-
KJIEeCTBO:

. 1+,\/5 100 1+\/5 99 1+‘\/5 a7 1+J5 96
el = S H—y | - (110

IMof06HBIX YHCIIEHHBIX TOXKAECTE A THCAa T 0 CyIecTByeT Gec-

KOHeqHOQROHﬂquTBO,QTOHBHHBTCHCHQACTBHBM(ﬁﬁHeFOTOXHHmTBa
(1.8).

3onroTas reomeTpuieckas nporpeccus

PaccMOTpUM II0C/IE[OBATE/ILHOCTS CTEHeHeH 30JI0TOM TPOIOPIINH, TO
€CTh

2 1

B PR T e AT S =1, 7,1, ., L) (1.11)

IlocrepoBarensHocTh (1.11) obagaer BechbMa MHTepPeCHBEIM MaTe-
MaTHYecKNM cBoiicTBoM. C ofHO CTOPOHBI, OHA SIBJSAETCA «eOMeT-
puvecKoil mporpeccueiis, B KOTOPOH KaKI0e YHCIO PABHO NPeIbIay-
IeMy, YMHOKE€HHOMY Ha IIOCTOSHHOE JJIsI TaHHOU TPOTrPecCHN YHCJIO0
T, Ha3LIBaeMOe JHAMeHaAmeaeM TeOMeTpPHYeCKOH IIPOrpeccuH, To

eCTh:
Tt =TxTt"h (1.12)

C npyroif cTOpOHEI, B COOTBETCTBHY ¢ (1.8) mociefoBaTeJsHOCTE
(1.11) o6magaeT «apupMeTAYeCKUMH » CBOHCTBAMH, TaK KAK KayKaoe
yueno paga (1.11) ects cyMMa ABYX NpeAbIIYVIINX. 3aMeTUM, UTO
cBoiicTBo (1.8) XapakTepHO TOJBKOC [JJIA IeOoMeTpHYecKoill mporpec-
CHH CcO 3HaMeHaTeJeM T, ¥ TaKas reoMeTpAYecKad POrpecCHs Ha3bl-
BAaETCs 3010MOiL npozpeccueil.

1.3. AnreBpamyeckve CsoicTaa sonotoit nponopun Q33

IMockonbKY B TeOMETPHH KaXkJ0H reoMeTPHYeCcKOM IPOrpeccy TH-
na (1.11) cooTBeTCTBYeT HEKOTODPas 102apupmuieckas cnupaib, To,
10 MHEHHIO MHOTHX HCCJefoBarelel, cBoiicTro (1.8) BpLAEIACT 3010~
ryio riporpeccuio (1.11) cpefu APYTrUX reOMeTPHIECKHX nporpeccuit
U ABJAfeTCS MPHYKHOHN IIHPOKOro paclpoCcTpaHeHUs HMEeHHO 30J10-
roil JorapudMHUecKoll cIupaid B GopMax U CTPYKTypax JKHBOHA
[IPHPOALIL.

lMpeacTaBAeHHe 30A0TOH NPONOPUKK B BUAE LENHOH

Apobu

IoxaskeM Temeps eille OJHO YAUBHUTENbHOE CBOMCTBO 30JI0TOM TIPO-
MIOpIIUH, OCHOBEIBasCh Ha ToxkaecTBe (1.4). Ecau B mpaByo YacTh BbI-
paxenus (1.4) BMecTo T IIOJICTABUTH €ro 3Ha4eHUe, 3a/1aBAEMOE TeM
sxe BeIpaskeHHeM {1.4), TO MBI IPYUAEM K RDefCTABJIEHHIO T B BHE
cReAVIolIel « MHOrOSTaKHOH» Apobu:

1
T=1+ 1
1+-

T

Ec/u IpOZOKHUTE TAKYIO NOACTRHOBKY B IIPABOM 4YacTH fecko-
HEUHOe YHUCJIO pa3, TO B pesyJjbraTe HOJYUMM «MHOTOSTAXKHYIO»
Apobb ¢ 6eCKOHEIHBIM KOJIHYECTBOM «9TaxKed»:

—1’_
t=1+ 1 .
1+ 1

1+ (1.13)

1

+1+...

Ilpencrapienue (1.13) B MaTeMaTHKe Ha3bIBACTCA HenpepuleHoll
WuIH yenuoti 5pobbio. 3aMeTHM, YTO TEOPHUSA IEIHbIX Apobel ABIAET
51 ofHOI M3 BaXHBEIX YacTell COBpeMeHHON MaTeMaTHKH.
MpeacTaBAeHne 30A0TOH NPONOPLMKM B PAAHKAAAX

PaccmoTpiM Temeps emje pas Toxjectso (1.3). Ecin B3ATE KOpeHb
KBaJpaTHEIH K3 IMPaBoil M JieBOil uacreli ToxkzgecTsa (1.3), To moy-
4uM ciaefyIOllee BEIparKeHNe N4 T

T=V1+T. (1.14)

3-2391
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Ecau teneps B npaBoit vacty BeIpaykenus (1.14) smecro T nojcra-
BHTH €T'0 e BhHIpaykeHUe, 3amaBaemoe (1.14), To DOAYIUM CAEAYIO-

miee:
T=v1+41+1. (1.15)

Ecnu B mpaBo#t vacTn Toxgectsa (1.15) onsTs HOACTAaBUTH BRIpA-
sxeHue (1.14) BMecTo T ¥ MOBTOPHUTD TV OIIEPAI[MIC DECKOHEYHOE YHC-
JIO Pa3, TO MBI IOJYYHAM ellle OHO 3aMevaTe bHOe IIPeicTaBIeHHe 30-
JNOTOH IPOTIOPIUH B PAAUKATIAX:

r=\/1+1/1+\f1+\/ﬁ. (1.16)

Kakariit MaTeMaTHK MHTYHTHBHO CTPEMHTCHA BEIDA3HTE CBOH Ma-
TeMaTH4YecKHe pe3yabTaThl B HaubGoJiee NPOCTOH, KOMIAKTHOH dhop-
Me. 1 ecam Takyio opMy yaaeTca HANTH, TO 3TO JOCTABJIAET MaTeMa-
THKY 2CTeTHUYECKOe HacharkJeHue. B 5TOM OTHOMIEHAN (CTDEMJIEHUE
K ¢3CTETHYECKOMY» BBIDAXKEHUIO MATEMATHUYECKHX pesyJbTaTOB)
MaTeMaTHYeCKOe TBOPYECTBO NOAOGHO TBOPUECTBY KOMIIO3HTOPA MU
o3Ta, IIaBHOH 3ajavuell KOTOPHIX SABJAETCH MOJYYeHHE COBepIIeH-
HBIX MY3BIKANBHBIX MY TMO3THYECKHX (HOpM, HOCTABAAIOIIHUX 3CTE-
THIECKOE YAOBGJLCTBHE. 3aMeTuM, uTo (opMyiasel (1.13) u (1.16)
IOCTABJAIOT HaM 3CTETHUYECKOEe HACJAMKeHNEe M BHISHIBAIOT HEOCO3-
HaHHOE YYBCTBO PUTMAa M TapMOHMH, KOTJAa MBI HAaUMHAEM 3aJyMbI-
BAThCsA Hak OECKOHEeUHOH IIOBTOPAEMOCTRLIO OHHUX U TeX Ke ITPOCThIX

MaTeMaTHUYECKKX 9JeMeHToB B hopMyIax I T, 3ajgaBaemMsIx (1.13),
(1.16).

1.4. YpaBHeHHe 30A0TOH NPONOpLUNH

MHorouAens! n YpaBHEHHs

H31aBHa H3y4eHHe MHOZ0UAeH08 U CIIOCOBOR pellieHn A alzelpauye-
CcKUX YypasHeHuill TPHABIeKao ocoboe BHUMaHWe MATEMATHKOB; Ta

BasKHeHIIasg MaTeMaTHyecKas 3afada chnocof0cTBOBaJia PASBUTHIO
anrebpel.

Kax uszBecTHO, MHOZOUAEHOM NIH ROAUHOMOM N-H CTelleHU OT X
HAa3bIBAaeTCS BhIpaKeHWe BUAA:

n 2
a,x +...+a2x +alx+ a,,

raea,# 0,
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M gBIMHE CJIOBAMH, MHOTOUJIEH — BTO CyMMa I1eJIOYHCIeHHbIX CTe-
neHelt HEKOTOPOH BETHUMHEL, B3ATHIX ¢ 32JAHHBIME KO3QhHUHUeHTa-
mu. K npumepy, AecsiTHYHAA 3allUCh YUCJIA €CTh, 10 CYTH, PeCTaB"
jeHHe dkcia B BUle MHOorousesa ot 10.

Hanpumep, 365 = 3 x 10°+ 6 x 10 + 5. Eciu x — 910 IepeMeHHas
BeJIMUKHA (3HaueHMe He 3alaHO), TO MHOTOWIEHY OT X COOTBETCTBYeT
HeKOTOpas NOIUHOMUALbHAA PyHKYUA, 061acTh OIIpe/ieIeHHs] KOTOo"
poii COBIIiaeT C MHOXKECTBOM 3HAUeHWH, IPUHMMAEMBIX X. MHuoro-
uneus! cTemereii 1, 2, 3, 4 HA3BIBAIOTCA COOTBETCTBEHHO JAUHelHbIMU,
KeadpammbiMi, KYOULeCKuUMU 1 OLKE8A0PAMHbLML.

Anzebpauieckoe ypasrerue (B CTaHAAPTHON ¢opme) — BTO 3amm-
cagHoe B aredpanuecKknx 0603HaUeHUAX YTBEPsAeHHE O TOM, UTO HE~
KoTOpas MoJMHOMHANbHAR GYHKIMA ofpainiaeTcs B HyJIb IPU HEKO"
TOPBIX TPeGYIOIUX OTHICKAHNA 3HAYEHHAX nepemenHoii. Harpumep,
2= 5x + 6 = 0 — aazebpauueckoe ypasuerue. SHaLeHUS NepeMeHHOL,
npu KOmMopviX MHOZOLREH 00paAUAEMCs 6 HYlb, HALIGAIOMCA KOPHA:
MU DTOTC MHOTOYJIEHA.

Hampumep, MHOT'OWIEH x?— Bx + 6 uMeeT KOopHH 2 H 3, TaK KakK
22 _5x2+6=0mu 3°-5x3+6=0. 3ameruM, OJHAKC, YTO B
MHOrouIeHe x° — 5x + 6 mepeMeHHAs X o3HauaeT J1060€e YUCIO U3 06-
JIACTH onpefesieHud (GYHKINH; B YPAaBHEHUHA x% - B5x + 6 = 0, nanpo-
mus, X o3HAYAeT JMIIL YHCHA, YAOBJETBOpIIOIiNe YPaBHEHHIO,
TO €CTH IIpEBPAIIAIONIHe ero B TOXK/IECTBO, & HMEHHO 1iC/Ia 2u3.

AnreGpanyecKkue ypaBHEHHS BCETZa CIYXKMJIM MOIHBIM CPeAcT-
BOM pellleHUA MPAKTHYECKHX 3ajad. TOYHBIA A3BIK MATEMATHKH 110
3BOJISIET IIPOCTO BHIPA3UTE (PaKTEL M COOTHOIIEHH I, KOTODHIE, GymydH
M3JI0KEHHBIMA OGBIYHBIM A3LIKOM, MOT'YT IIOKA3aTECA 3allyTAHHBIMH
 clncokHnIME. HemsBecTHble BeJIMUHHBI, ofo3HavaeMble B 3ajaye
CHMBOJAMH, HATIDUMED X, MOXKHO HailTH, COPMYJIMPOBAB 334a1y Ha
MaTeMaTHIECKOM sA3bIKe B Bile ypaBHeHHM . MeTOAbI pellleHNA ypaB-
HeHUH COCTABISNIOT B OCHOBHOM NpeXMeT TOTO pas/esla MaTeMaTHKH,
KOTOpDBI# HA3BIBaeTCA meopueil ypasHenuil.

HamoMHUM OCHOBHBIE CBeAEHHUA O JUHEHMHBIX M KBaJpaTHBIX al-
re6paruecKUX YPABHEHHSX, XODOIIO M3BECTHBIX HaM H3 cpenHei
MKoaLL. JluHellHoe ypasHenue B oOIIeM BHJE 3aMCHIBAIOT KaK
ax+ b= 0, rjae a 1 b — HeKOTOpPHIE YHUC/IA, IPUIEM  # 0. OHO HEMeeT
eMHCTBEHHOE pelleHne x = —b/a, To ecThb JIMHeHHOe YpaBHEHHUE UMe-
eT PORHO OJMH KopeHb. Keadpamnuoe ypagHenue UMeeT BUL:

ax’ +bx+c=0, 1.17)

rae a #0.
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IIpaBuia perrenna anrebpavvyecKkux ypapHeHHH 1-i u 2-it creme-
HH GBLIKM H3BECTHEI ellle B ri1y6okoii ;pesHocTy. HanpuMmep, us Kypca
MaTeMaTHKH cpeJHel INKOJB HaM XOpOoIlo H3BecTHa dopMyna paA
BRIYHC/IeHKXA KopHel kBagpaTHoro ypasaenus (1.17):

-b++/b? -4ac
PR

HanomuuM, 9To 3HaYEeHUA KOPHEH 3aBUCAT OT Jemepmunanma D
KBagparHoro ypasHeHud (1.17), KoTopblil ompeaensercsa CJIegYEO-
mie dopmynoii:

x (1.18)

D=b*-4ac. (1.19)

Ecnu gerepmubanT D monoxuTened, 1o popmyna (1.18) gaet pos-
HO ABa JleHcTBUTEILHEIX KopHA. Eenn D = 0, To x =-b/2a, ¥ MEI rOBO-
PYIM, 4TO YpaBHeHHE MMeeT JBa PaBHEIX KopHsA. Ecnu ke D orpuiaTte-
JIeH, TO HaM [IPUXOAUTCS BBOOUTh MHEMYIO € AUHHLLY i, OIpe/ie/iieMyIo

KaK KBaJpaTHBIE KOPEHBb U3 —1, 1 06a KOPHS YpaBHEHUS CTAHOBSITCH
KOMILICKCHBIMH.

O KBaApaTHUYHLIX HPPALIKOHAABHOCTARX

OTKDHITHE UPPAUUOHALbHbLX YUCEA ABAAETCA KPYIHEHIIINM OTKDBI-
THEeM TpedecKoi maTeMaTHKH. CUMTAaETCA, YTO BTO OTKPBITHE OBIJIO
cxesaHo B V BeKe 10 H. 3 HayIHOH mrxosoi [Tugaropa mpu uccnemo-
BAHHY OTHOLIEHUS JAAT'OHAJIH K CTOPOHE KBajgpara. MeTog0M OT Iipo-
TUBHOTO NudaropeiliaMm yzajloch A0KAa3aTh, YTO PaccMaTpHBaeMoe
OTHOIIIEHHEe, PaBHOE V2, He Moxer 6BITH BLIPA’KEHO B BHJE OTHOIIIEe-
HUA ABYX HATYPANLHBIX YMCeJ, ¥ TaKHe OTPe3KH OBLIX HA3BAaHBI He-
COU3MEePUMbLMU, & YUCIIa, BHIPAIKAIONINE [T0J06HbIe OTHOIIeHUS, GbI-
JIM Ha3BaHBI UPPALLUOHALbH LMY,

OTKpBITHE «HECON3MEPHMBIX OTPE3KOB» IPUBEJIC K IePBOMY KpH-
3HCY B OCHOBAHUAX MaTeMaTHKN M, B KOHEYHOM HTOr'e, CTANO IOBO-
POTHBIM IYEKTOM B €€ pasBuTHH. KaK TJIACHT JiereHJa, B YeCTh 3TOI0
orxpeiTHA [Iudarop copepmun «rexkaroMby», TO ecTh IIPHMHEC B
sxeprBy 6oram 100 GpixkoB. Baauane nudaropeilllsl crapainuch gep-
JKaTh B CeKpeTe HOoBoe OTKphITHe. CoTslacHo Jieregae, O4MH U3 Iuda-
ropeiiriee — I'unnac MeTanoHTCKHH, pPas3rJacHBIINEA ceKpeT 3TOro
OTKDBITHSA, [IOTHO BO BpeMsi KopaGieKpyIleHHs, YTO PacCMaTpHBA-
nock nudaropeiiaMu Kax HaKasanwe oT OOroR 3a pasrianienue taii-
H5I OTKPEITUSA. JTO OTKPEITHE II0 CBOEMY BIMAHUIO HA Da3BUTHME HAY-
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KM CPaBHUBAKT Jlake C OTKPHITHEM Jlo6aueBCKHM HeeBKuJIHAOB(iﬁ
reoMeTpHM B mepsoil nojgosuHe XIX BeKa M OTKPBITHEM JHImTe-
HOM TeOpHAM OTHOCHTEJbHOCTH B Hadale XX pera. Biarogaps aToMy
OTKPBLITHIO B MATEMATHKY BOLILIO IPUHIANHATBEHO HOBOE NOHATHE —
uUppaAyUOHaIbHble HUCA.

TepMHH «panHOHAJbHOE» IPOMCXOAUT OT JATAHCKOrO cJ0Ba
ratio — OTHOIIEHHe, KOTOpOoe ABJIAeTCHA epeBoJioM rpedecKoro ¢io
Ba «Jorocs. PanoHaIbHBIM ABJIAETCS YUCI0, KOTOPOE MOMET OBITH
IIPE/ICTABNIEHO KaK OTHOIIEHWE JBYX IEJBIX THCe], BEIPAKAIONINX
OJHOPOJHBIE COM3MepUMBble BeJIMYUHBL. B oTjiM4He OT PAllHOHAJB"
HEIX 4yceJI, YACHA, BEIPAKAOIHEe OTHOIIEHHe HECOM3MEPHMBIX OT
PESKOB, OBIIY Ha3BAHbI UPPAUUOHAIbHBIMU (o-TPEYecKH «aIoroc» ).

B oTaEyMe OT JHHEHHOT0 yDaBHEHHA, KBAAPaTHOe ypaBHEeHHE TH"
ra (1.17) ¢ panHOHATbHEIMUE K03 PUIIAEHTaMHI MOYKET UMETDh ¥ WP~
pamuoHagpHble KOpHH. Ilociaennne HashIBAIOTCHA KeadpamuiHbLMU
uppayuonarbrocmanu. Nsyuernio u KJaccH(pHUKAIIME KBaAPaATHYI-
HBEIX HppalMOoHAILHOCTel MOCBAINeHa caMasd TPyAHad (10-s1) kHUTA
«Hauan» EBrauga.

Vuensre Maaun, Bamsxuero u Cpexmero BocToka, a Takie MHOTHE
esponeiickue MaTeMaTHKy CpefHAX BEKOB i HOBOTO BpEMEHH 3aHAMAa-
JMCh KBAAPATHYHLIME MPPANHOEATLHOCTAMI. BoL1o ZoKa3ano, 4To
000e YHeJIo THIIa JN g moboro neaoro N, He ABAAIOMET0cH oI
HBIM KBaZpaTOM, ABJISETCH HPPALHOHATBHBIM IUC/IOM, TAK e Kak “a
ameno 3N, rae N He siBnsercd Ky6oM U T. . O TaKuX HPpaloHAIb"
HBIX TKCJIaX TOBOPST, YTOC OHM BHIPAJKAIOTCH Uepes pajiuKalbl.

B XVI Beke HTaIbAHCKAE MaTeMaTHKH Tapraapd, KapgaHo #
Qreppapn Hanuiy ofinee BrIpaskenne KA KopHe#l Ky6uuecKux u 6u-
KBAJpPATHLIX aarefpautiecKuX ypaBHeHUI, BhIpakas HX Hppanuo-
HaJbHBIe KODHH depe3 paauxaibl. OQHAKO IOIBITKY H?.PITH obrue
dbopMyaBL ANA KOPHEH anrefpanuecKyX ypPaBHEeHUWH 5-i crerneHd H
BEIIIE OKA3AHCh Ge3yCIenTHBIME, XOTA HMEHHO 9TH IONBITKH IpA-
BNV K HOBBIM MAaTeMATHIeCKMM OTKDPBITHAM, CBS3aHHBIM C HMEHA"
mu Hunsca Abena n 9sapucta lanya.

Huwmi «cryanosnyc» Huasc AbeAb

WcTopusa HAYKH 1 MaTeMaTUKH COAEPIKUT B ceGe MHOTO TParn4eCcKux
crpauumn. OfHa U3 HUX — 9TO KM3HB U TBOPUECTBO BEIJIA0IIET0CH
HOpBeskcKoro MaTeMaTnKa Humnbca Abens, MaTeMaTHYeCKHe HCCle-
J0BAHNA KOTOPOTO KACAJHCH aure0pel U pelleHus ajnre6pandyecKUx
VPaBHeHUH.



38 O rnasa 1. 3onotoe ceveHue, unu Koa aa BuHum

Hoaroe Bpems cuMTa M, YTO MppaLUOHAILHBIH KOpeHb JII060ro
anre6panyecKoro ypaBHEHUA C Pal[AOHAILHBIMU KoadpdunuentTamu
MOJKHO BBIDa3UTh 4epe3 pagukaisl. Jlums B 20-x rogax XIX Beka
HOpBeXKCKuit MmaTemaTuk Husbe AGens qokasan, uro MppanuoHaahb-
HbIe KOPHU OOIIMX YPaBHEHHUM BhIle 4-if cTelleHH He MOI'YT OBITEH BBI-
Pa’KeHBI Yepes paguKaJibl.

Ha Be6-caiiTe OMCKOro rocyfapcTseHHOr0 YHHUBEPCUTETA B pasie-
Je «MaremaTuKa B IMIaX» aBTOPHI HAIILINA OYeHb MHOT'O HHTepeCcHOU’
Guorpaduueckoil MHGOPMAIIUU O KUSHU BBIJJAIOIIUXCS MaTeMaTH-
KOB, K?Topaﬂ UCII0JIb30BaHA B Hallel kuure. Me1 Giarogapum aBTo-
POB caiiTa 3a IIPEeKPacHyIo noAbOpKyY MaTepuaJa.

Ha 6onpmoii miomaznu ropoga Ocito, CTOMHAIII Hopgeruwu, Beicut-
cd ~1_3e.rnamec'mseHHL,n?'I naMATHUK. Ilo kpyTo mogHMMAaromeics rpaHuT-
HOU TJIbIGe MOJIOZIOH UeOBEK € OAyXOTBODEHHBIM JIMIOM IATaeT
BBBICB, IIEpeCTyIIasl Yepe3 ABa OTBPATHTENbHBIX UyAOBHIA. DTO ma-
MATHHK 3HAMEHUTOMY HOPBEXCKOMY MaTeMaTuKy Husbcy XeHpuky
Ab6enio. YTo cUMBOJMBUDYIOT 3TH uyposuina? MareMaTHKM, HIyTS
TOBOPAT, YTO OHU U300pa’KalOT ypaBHEHUS IATOM CTEIeHN U ammrx:
THYecKne GyHKIUM, nmobexaeHHble Abenem. [pyrue YTBEDPXKAAIOT
9TO 3TO aJIJIETOPHA: CKYJIBIITOP XOTeJI BOILJIOTHTH B 3TOM 06pase con;n:
JIbHYIO HECIIPaBeJJINBOCTD, C KOTOPOi BCIO KU3HB 60poJics AGeb.

H
MAbC XeHpuk ABeAb (DparmeHT namsiTHMKa Huabcy

(1802-1829) Abeaio B Ocao
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BecKoHeuHO MeyajJbHasd MCTOPUSA KU3HU MeHMAaJLHOT'O HOPBEXIla
TUIIMYHA IS HayYHBIX TeHHeB He TOJIBKO ero CTPaHbl ¥ ero BDeMeHH.
B Heil, KaK COJIHIIe B KaIljle BOABI, OTpaXkeHa cyibba BHIXO/Ia U3 Ha-
pofia, OapEHHOr0 YKMUBOH AYIION U TAJIAHTOM, CTOJTKHYBIIErocs ¢ co-
OMaJIbHOM HecIpaBefJIMBOCTHIO ¥ CBUPENBIMYU 3aKOHAMH ob1ecTBa.
K coskaleHHIo, cyAb0a 0ueHb MHOTHMX MaTeMaTU4eCKUX reHIeB CKJIa-
IBIBAJIach TPArMUECKHU. DTO CBA3AHO C TEM, YTO COBPeMEHHUKHU (maxe
BeJIMKMe MaTeMaTHKM) Ha HadyajJbHOM dTalle OYeHb YacTO OKa3bIBa-
JIVCH HEe CIIOCOOHBIMM IIOHATH U IIO JOCTOMHCTBY OIIEHHUTH BeJIUKHUE
MaTeMaTHJYeCKUe OTKPBITHS CBOMX TIeHHAJbHBIX COBPEMEHHUKOB.
ToJbKO IIOCJTEe CMEPTH I'eHUA K HeMy IIPHUXOMUT 3acTy XeHHOe IpH-
3HAHUE.

A6ens poguica B 1802 roay Ha ceBepo-sanagHoM robeperbe Hop-
Beruy B HeGoabIIOM pHIGamKoM ropopke PuHHei, rae He ObLIO HU
MaTeMATUKOB, HU HYXKHBEIX eMy KHHI. O MepBHIX roflaxX ero JeTcTBa
OYTH HUYero He u3BecTHo. TpuHaAIATH JIET OH MOCTYIIHJI B IIIKOJIY B
Ocio. Ero oren, macrop AGesb, BUAMMO, HEIJIOXO IIOATOTOBHIJI ChIHA.
IlepBoe BpeMs OH 3aHUMAaJICA 6e3 TPyAa U MOJIyYas XOPOIlue OTMeT-
KH, a [0 MaTeMaTHKe MHOra OTJINYHbIe. JIIo0uI urpaTh B IIaXMaThl,
mocemiaTh TeaTp. Ho cpe/iy mepBLIX YUEHUKOB OH He 3HAUMJICH. OpHa-
KO Yepes TPH I'ofia IIKOJIbHOM KU3HHU Y IIeCTHAAIATUIETHEr0 Huns-
ca HaCTYIIHJI IepeJoM.

BMecTo KeCTOKOTo y4yuTess MaTeMaTUKH, U30UBaBIIEro y4eHu-
KOB, B IIIKOJIy IIpHeXaJ HOBBIA yuuTe b X0abM00€, XOpOIIIo 3HABIINH
CBOIl IIpefMeT W YMEBIIUN 3aMHTEPecoBaTh YIEHUKOB. Xonwsmboe
IIpel0CTABUJI KayKIOMY YIeHUKY AeHCTBOBATE CAMOCTOATEIBHO U 110
OLIpSAJ TeX, KTO JejaJj ImepBble IIard B OBJIaJeHUN MaTeMaTUKON.
Ouenb ckopo AGeJb He TOJIBKO NCKPeHHe YBJIEKC 9TO’ HAyKOi, HO U
0GHApPYKHJI, UTO B COCTOSHUY CIPABUTHCH C TAKMMMU 3a/ja4aMy, KO-
TOpBIE APYTUM He IIOJ, CHIIY.

Cembst Abens xuJja B KpaiiHeit 6eqroctd, ¥ B mkoye Huabe 06y-
vasncs 6ecmaTzo. B 1820 roxy ymep orer; Hunbca, u ceMbs ocTantach
6e3 Bcakux cpeacTs. Ilonoxxenne GLIIO0 6esBuIxonHoe. Huibe nopy-
MEBIBAJ O BO3BpAIleHHH B POLHOM rOPOJ M O MOUCKaxX paboThL. Ho na
JapoBaHMe IOHOIIM 06paTHJX BHUMaHHE Ipodeccopa, KOTOPbIE IO~
Moryix AGesio MOCTYIUTh B yHuBepcuTeT. Heckonbko mpodeccopos
YCTpPOMIIM CKIAAYMHY U 06pa3oBail CBOETO Po/ia CTUIIEH/HIO, YTOOBI
COXDPaHUTH PeAKHU JJIA HAYKH TAJaHT. 3aT€M UM yJaJ0Ch BBIXJIOIO-
TaTh CTUIEHAMIO JJIs moe3AKu Abesda 3a TPaHUIY.
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Ilpe6riBanue AGens B Bepiune u ITapuske u B APYyrux KPYIIHBIX
MaTeMaTUYeCKUX IEHTPaX TOro BPEMEHM BEI3BAJIO K KU3HU IIeJIBIH
pAx ero 6aecTAmux pabor. OHAKO BCce ero OTKPHITHS HACTOILKO OIe-
pPeXxaii HayKy TOro BpeMeHH, UYTO paGoThI MOJIOZOI0 MaTeMaTHKa He
ObLIM IIOHATHI M OLleHEHBI COBPEMEeHHUKAaMH. 3a IPaHuIel, KaK ¥ Ha
poauHe, AGesib NCIIBITHIBAJ XKECTOKYIO HYXK/Y U IIOCTOSAHHOE YyBCTBO
HEBBIHOCHMOr0 ofguHo4YecTBa. IlonbITKM HOGHUTHCS NPHU3HAHUS HU K
ueMy He IIPUBEJIN: ero paboTsl, nocaanHble B [IaprKCKyIo akageMuso
U IepefaHHbIe HA OT3BIB KPyIHeHIeMy GpaHI[y3CKOMY MaTeMaTHKy
Ko, 65111 MOTEPAHEL, MMCHMO 3HAMEHMTOMY HEMEI[KOMY MaTeMa-
TuKy "ayccy ocrasnocs 6es orsera.

Mononoit MaTeMaTHK, COBEpPLIMBINMII IIePEeBOPOT B HayKe, Bep-
HYyJICA Ha POAUHY TaKUM Ke Oe[HBIM, HUKOMY HE U3BECTHBIM «CTY-
Aauosuycom» AbeneM, kakuMm yexaiu. EMy He ynanocs HaiiTu paGory.
Bonbnoit TyGepryiesoM, «GefHBIi, KaK I[epKOBHAS MBIIIb», IIO €0
COOCTBEHHBIM CJIOBAM, ABAANATUIIECTHICTHNN AGelb B COCTOSHUHI
caMoH YepHOI MeTaHXOJIMH CKoHYacsa 6 ampesns 1829 roja.

HawnGosee BasKHBIM MaTeMaTUIeCKUM OTKDPBLITHEM AGesis ABISeT-
Cs [0Ka3aTeJIbCTBO HEPa3PeIINMOCTH B paJUKaIaxX ajre6panuecKux
YpaBHeHU# 5-if cTeneHu.

ITO OTKPBLITHE OH CeJajl B 04eHb IDHOM Bo3pacTe, KOI/a eMy ObI-
JI0 Bcero 22 roxa. ITo coBaM u3BecTHOro MmaTemaTuka I11. dpMmura,
Hunsc A6ens ocTaBui cTONB 6oraToe Hacaeqie MATEMATHKAM, YTO
uM OyzeT ueM 3aHUMAThLCA B 6amakaiimue 500 jget. CaMoe U3BeCTHOE
OTKpEITHE Abesis oTHOCHTCS K o6acTu anre6psr: B 1824 roxy oH xo-
Kasal, 4To ajJrebpanveckue ypaBHEHHUS 5-i1 CTEIEHU U BHIIIE B 00-
eM cay4ae HepaspeluMsl B pafuKalaX, a TaKksKe IIPHBeJ YaCTHEIe
TUIIBI YPABHEHUWH, KOTOPbIe MMEIOT TaKue pelleHud (KX Ha3Bau
abesIeBLIMU I'DYIIIIAMH).

CymecTByer 06b14aif, 10 KOTOPOMY HOBEBIE PE3YJIBTATHI U OTKDEI-
THA Ha3bIBAIOT 10 UMEHHM TOr0, KeM OHU chesaHsl. Ceifuac KaKIbIi,
KOMY CJIYYMTCSH B3ATh B PYKU KHUI'Y ITO BBICIIEH MaTeMaTHKe, YBU-
OUT, 4TO UMA AbGesd YBEeKOBEUEHO B CAMBIX PaBIHUYHBIX OBJIACTIX
9TOM HAYKM: CYIIECTBYET IIeJBIN PsJ TeOpeM, HOCAIINX uMsa AGess,
ecTb abesJieBbl MHTerpassl, aGejeBbl YPaBHEHUsI, abeIeBbI TPYIIIILI,
opmyisr Abesns, mpeobpasoBarus Abes...

Kax 651 yauBuica HUIui «cryauosuyc» Humse AGens, yMepIInii
OT YaXOTKH B BodpacTe 26 jeT, ecyiu 651 y3HAJ, UTO ero paboThI OKasa-
JI TaKOe 'POMaiHOe BIUSHUE HAa pa3dBUTHe MaTeMaTHK !
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MaremaTuk U peBOAIOLMOHep
SpapumcTt lNaaya

He MeHee TparnyHo# siBIfAeTCA Cyabba
eIrle OFHOIO reHus, (PPaHIy3CKOro MaTe-
maTuKa DBapucta ['asya. OH poauscs 26
oxTa0pa 1811 roga B Mecreuke Byp-ia-
Pexn 6213 [Tapuoxa. :

B 1823 roay mocje OCHOBATEJIbLHOU
JoMalllHe# MOATOTOBKHU IIOK PYKOBO-
ICTBOM MaTepy OH IIOCTYNIHJI B YeTBep-
eI KJace gunes Jlrogosuka Bennkoro
B ITlapuxe.

CBO10 .TIepBYI0 paboTy, MOCBAIIEHHYIO
[epHOAMYECKUM HeIIPepPhIBHEIM APOOSM,
Tanya ony6aukosan B 1828-m, emte OyAy-
uyn ydeHMKoM Jjuied. OH HaMepeBasICA IOCTYIUTDH B ITonurexHuye-
CKYIO IITKOJIY, HO ABasK/bl IPOBATMBAJICA HA BCTYIUTEILHOM dK3aMe-
e mo maTeMatuke. CaM OH OOBSICHSJ 9TO TeM, YTO 3a/laHHBIE eMy
BOIIPOCHI GBLIM CJIMIIKOM JeTCKMMM, YTOOBI OTBeYaTh Ha HUX. Haxko-
merr, B 1830-M on 6511 npuHAT B HOpMasipHYyO IIKOJLY, HO B 1831-m uc-
KJTIOUeH M3 Hee 33 «He[o3BOJIUTeIbHOe IoBefeHue». B ocobeHHOCTH
Taya CTABUJIOCH B BUHY €TI0 «HEBBRIHOCHMOE BHICOKOMEpHE) .

Tasya ¢ PHTY3Ma3MOM 3aHAJICA PEBOJIONMOHHOHN [eATeNIbHOCTHIO
M B KOHIIe KOHIIOB ITONaJ B TIOPbMY, T/l IPOOBII HECKOJIBKO MECHIIEB.
Vixe B Mae 1832 roza ero 6ypHasa KU3Hb IIOAOIIIA K KOHIY: OH OBILI
y6UT Ha Ly3JIH, B KOTOPYIO €ro BOBJIEKJIA KaKasda-TO JIIOGOBHuaﬂ HUCTO-
pus. HakagyHe aysiu OH HaIlyMcaJ pe3ioMe CBOUX OTKPBITHH U Ilepe-
[aJ 3aIKCKy OJHOMY M3 ApY3eil ¢ IMpochboi COOOIIIUTH O HUX BeAy-
MM MaTeMaTHKaM. 3alllCKa 3aKaHYUBaJach CJIOBaMU:

«Tbl Ny6AMuHO NONpocKib AKkobu nAn [aycca AaTb 3aKAIOHEHHE He O CNPaBeA-

AUBOCTHU, A O 3HAYEHUU ITUX TeopeM. [NocAae 3TOro, 9 HaAelocCh, HaVIAyTC‘FI

AIOAM, KOTOpPbIE COMTYT HY>XKHbIM paclnpoBaTh BCIO 3Ty NyTaHULLY».

HacKoJIbKO H3BeCTHO, IUChbMO ['aya He IoIajo HU K Sxobu, HU K
Tayccy. MaremaTnueckue Kpyrd y3HaJIU O HEM JIMIID B 1846 rony,
KOT/la M3BeCTHBI (paHIy3CKUM MaTeMaTHK JIMyBUIUIB HamevyaTasl
GOJIBITYIO YACTh TPYLOB YUEHOI'O B CBOEM JKypHAJIe. Bce onn 3aHUMA-
Ju aumb 60 crpanumn HebosabIoro ¢opmara, a cop;epxcam:l usnome:
HUe TeopUH I'PYIII, KoTopas ceiduac CUMTAeTCd KJOUeBOU TeOpueu
COBpeMeHHOM ayreGphl ¥ TeOMETPHH U IIEPBYIO KJIacCH(PUKALHIO UP-

3sapcr Fanya (1811-1832)

4-2391
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panMoHAJLHOCTEH, OIpefeNsieMbIX anrefpayecKUMH YPABHEHHS-
MH, — y4eHHe, KOTOPOe ceiiyac KpaTKo HassIlBaeTcA meopueil l'arya.
B reopuu Fanya nposscEANINCE TaKHe CTaphIe BONPOCH, KAK TPHUCEK-
nusA yria, yaBoeHHe kyba, pemenue KyOuduecKHX U GHMKBAJpaTHBIX
YPaBHEHWI U ypaBHEHWH JI00LIX cTeneHell B pagukanax. Um naiige-
HEI YCJIOBHA CBOZUMOCTH PeIlleHHA TAKMX VPaBHEHUH K penleHHo
CHUCTEeMBEI ApYrux airrebpanuecKUX ypaBHeHHH 00fee HUSKHX cTele-
Heid.

YpaBHeHus 30A0TOH NpONOPUUM N-ii CTENEHN

A Tenepn, nocie CTOJNL OCHOBATENBHOH MaTeMaTHYeCKOM IOATOTOBKH,
MEI BHOBBL 00paTHMces K YPaBHeHHIO 30J10ToH oponopruu (1.2). fAcHo,
9TO OHO SBJIseTcs KBAAPATUYHRIM aJire6pandecKuM ypasHeHHeM THIIa
(1.17), ko3 PHUIINEeHTE KOTOPOTO COOTBETCTBEHHO PABHEI:

a=1;6=-1;¢c=-1. (1.20)

B cootBercTBEE ¢ (1.19) BEINMCIEM ZeTEpMHHAHT YpaBHEHUA
(1.2), ucmonpays (1.20):

D=5.

Orciona BeITEKaeT, 9TO ypaBHeHHUe (1.2) nMeeT gBa AeHdCTBUTENb-
HBIX KOPHS, & UMEHHO:

X =T= (1.21)

1+45 1 1-45
g = =

2

OfuH U3 HEX, X; — 9TO 30J0Tad IPOIOPIHA T.

O6BI9HO I'TaBHBIA BOMPOC, KOTOPHIH pelnaeTcs B TEOPHHU airet-
paHyYecKHX ypaBHEHWIl, COCTOUT B TOM, 9TO0BI HAHTH KOPHH JAHHOIO
anrebpauyecKoro ypaBHeHHs. A Telepb MBI ICCTABUM JAPYroi Bo-
npoc. Ham m3BecTHO npocTeiimnee aarebpandeckoe ypasaenue (1.2),
KOpHeM KOTOPOro ABJIAeTCS 30J0Tad nponopnus. I[loctaBuM ciaexyio-
Myl BOOPOC: a CYIIECTBYIOT JU anrebpandeckue ypaBHeHUA OoJiee
BRICOKHMX CTelleHe#, KODHeM KOTCPBRIX SBJfAETCHA 30JI0Tad MpPOIOp-
nua? U ecau ga, To xaxyio ¢gopMmy oHY HMmeoT? [[Jid oTBeTA Ha 3TOT
BOIIPOC IPOBEJEM CJIeRYIONIHe PAcCys JeHHd, B3SB B KaYeCTBe HCXOk-
HOr0 ypaBHeHUe 30JI0TOH BPONOPLHH, 3a7aBaemoe (1.2).

YMHKHM 00e yacTH ypasHeHud (1.2) Ha X; B peayJbTaTe IOJAY-
YUM CJIeAYIOLEee PAaBEHCTRO:

2 =x*+x (1.22)
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Vpasuenue (1.2) MoKHO epelAcaTh CIeAYIOIHM obpa3som:

x=x2-1.

Tenepb, HOJCTABIAA 3TC 3HAYEHHE A IIepeMeHHOH X B BeIpasKe-
ane (1.22), MBI TOJIYYIUM CleAyloliee anrebpanyeckoe ypapHeHHKe 3-i
cTeneHH:

x¥=2x%-1. (1.23)

C Apyroil CTOPOHBI, €CIH B BRIpaKeHue (1.22) nopcTaBUTh BBIpA-
sKeHHre LIS x°, sagasaemoe (1.2), To MBI TOJIyYHM elle OfHO ypaBHe:
HUue 3-# cTelleHH:

x* =2x+1. (1.24)

Taxum 06pasoM, MEI TOJYUYW/IH [Ba HOBBIX ajrefpandecKux ypas-

HeHud 3-1 cTeneHy.
HokaxceM, HanpHMep, UTO KOPHEM YPaBHEHUI (1.23) saBnaercsa

30J10TasA IPONOPIHA.
Ha Besikuil corydaii HAIOMHIO, 9TO 30JI0Tad MPOIOPIA#A BeIpAMa-

etcd dhopmyaoi

1++/5
==
IloAcTaBUM 30JIOTYIO IIPOIOPEHIO B JIEBYIO ¥ IPABYIO IaCTh YPAaB-
Herwuii (1.23) 1 npoBepHM, 4TO JieBhle ¥ IpaBble JaCTH 9TOr0 ypaBHe:

HUA COBIAJAAIOT.
JefCTEUTENBHO, UCIIOIH3Y A TOXAECTBO (1.8), Mb1 nMeeM A Ipa-

BOU! 48CTH:

T

3+45 1+v5 4+2v5

L

C pyroii CTOPOHLI, A1 JIEBOM JACTH STOTO YPABHEHHS MBI IMEEM:

345 | 44275
3 1= PR

Taxum o6pa3oM, 30J0Tasd OPOHOPIHA T, JeHCTBUTENbHO, ABIdeT-
cs1 KopHeM ypapHeHus (1.23), TO eCTh 9T0 yPaBHEHUE ABJIAETCH «30°
JIOTEIM » .

TouHO TAK K& MOKHO 0Kas3aTh, UTo ypaBHeHHe (1.24) TaKsKe AB-

JIACTCA «30JOTHEIM».

2t -1=2x

4
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BriBegeM Telleph BhIPAXKEHME AJISA «30J0TOr0» ajJrebpauduecKoro
ypaBHeHHSA 4- cTeneRH. 7151 3TOro YMHOMKHM BCe WIEHB DaBeHCTBA
(1.22) ua x; B peaynpTaTe MOJTYIHUM CAEOVIOIIEe PABEHCTBO;

4 3
xt=x%+ 22 (1.25)
BaTeM MBI MOJXeM BOCIIOJIL30BAThCH BhIpaskenneM (1.2) aaa x2 u
BeIpakeHdamu (1.23) unu (1.24) ans x°. IloacTaBIAd HX B BRIpAXKe-

HAe (1.25), MBI TOJIYIUM JIBA HOBBIX anredfpauecKuX ypaBHeHH A 4-i
CTEelleHH, KOPHAMH KOTOPBIX SIBIAETCS 30J0TASA TPONOPIHAS:

x' =3x2 -1
x* =3x+2 (1.26-1.27)

Ananus ypaBHerua (1.27) mpusosuT Hac K HeOKHWAAHHOMY pe-
3ynanTary. OKaseiBaeTcs, 5TO YPaBHEHHE OMNMCLIBAET 9HEPreTHIeCKoe
COCTOSAHKE MOJeKYJIbl OyTagueHa — I[eHHOr0 XHMHYeCKOTO BelllecTEa,
KOTOpOE MCIIOJIL3YEeTCs IPH IIPOU3BOACTBE KaydyKa. MsBectHel it
aMeDHUKAHCKHE QH3UK, JaypeaT HobeneBckoii npemun Puuapn Deifn-
MaH BBIPasuJ CBOe BOCXHIIEHHe I10 noBoay ypaBHenud (1.27) B cae-
AVIOLIUX CJIOBAX:

«Kakue vyaeca cywectsyioT B MatemaTnke! CoraacHo MOei TEOPHH 30A0Tas
NPOMNOpLKMs APEBHUX PEKOB AAET MUHMMAALHOE 3HEPrETUYECKOE COCTOSIHHE
MOAEKYAB! GyTaaueHan.

IroT hakT cpasy Ke [IOBBINIAET HAII HHTEPEC K YPAaBHEHUAM 3010~
TOI IIPONOPIIUHY BHICIIMX CTeleHeld, KOTophle, BOSMOMKHO, OIHUCHIBA-
10T SHepreTuyecKHe COCTOAHUS MOJEKYJ APYTrux GU3HIeCKHX Be-
IIECTB.

OTH ypaBHEeHUS MOTYT ObITH HOJIY9eHbI, eCJH MBI OVZieM MOocaef0-
BaTeJ5HO PACCMAaTPHBATh PABEHCTBA THHA x” = x™ ' + x" 2. B xauect-
Be [IpHMEPa MOJKHO BEIBECTH CJIEAVIOIIHE <«30JI0ThIC» YPaABHEHMS
BBICIIHX CTEIIeEe:

x® =5x%-2=5x+3;
x5 =8x%-3=8x+5;
x" =13x%* -5=13x+8.
AHaju3 3TUX YpaBHEHHAH MOKAa3bIBaeT, YTO YUCJIGBbIe KOIGMDHIH-

eHTHI B IPAaBOH YacTH 3TUX YPaBHEHUH eCTh HE YTO MHOR, KaK 3HaMe-
HUTBIE yucaa Pubonaunu, KOTOPhble MBI pPACCMOTPHM HIDKE.
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Jlerko mokasaTs, 9TO B obiieM ciydyae anrebpandecKue ypaBHe-
HUS 30JI0TOH IPOIOPIHHU N-il CTelleHH BBIPAXAIOTCA B cleAymoleM
Buje:

x"=Fx*-F _,=Fx+F,_, (1.28)

rae F,, F,_,, F,_, — uncna PuboHaqqn.

B riaBe 2 HacToAIed KHUI'HA MBI O0yieM AeTAJIBHO H3YYaTh TaK Ha-
aniBaemble ynesaa ®ubonavuyn 1,1, 3, 5, 8, 13, 21, 34, 55, ... dto onna
13 Haubosee YAMBHATENLHLIX IHUCIOBBIX IIOCJAe0BaTeNbHOCTEH, OT-
kpbiTada B XIII BeKe K3BECTHLIM HTAILIHCKUM MaTeMATHKOM Pubo-
gayun. TaM Xe MBI Y3HAEeM, UTO 9Ta YHCJIOBAS [IOCIe0BATeILHOCTE
TeCHO CBs3aHAa C 30JI0TOH IpoIopiuel,

3aMeTHM elie pas, YTO TJABHBIM MaTeMaTH4YeCKHM CBOHCTBOM
BcexX ypaBHeHMit Tuna (1.28) ABnseTcs TO, YTO BCe OHH MMEIoT obIIui
KOpeHB — 30JI0TYIO IIPOILOPILAIO.

TaxuM 06pasoM, HAINK AOCTATOYHO dJIeMEeHTAPHBIE PACCYKIEHUA
[PHUBEJH HAC K HeGOJIBIIOMY MATEMATHYECKOMY OTKPBITHIO: MEL Ha-
[LIH GecKOHEYHOe YMCI0 HOBBIX ajrefpavuecKuX ypaBHeHU#, 3aza-
paeMbIx (1.28), KopHEM KOTODBIX ABJAETCS 30JI0TAs POMOPINA. Ec-
JIY Telleph MIOJCTABATH BMECTO X B YpaBHeHHUE (1.28) ero KopeHb

1445
LA

TO TOAYYMM clIefyiollee 3aMedaTe]bHOe TOKIECTBO, CBA3BIBAOIIEE
B0JIOTYIO IPOIOPIUIO ¢ YuciaMu PuboHaTun:

" =Fnrz -F ,=Ft+F,,. (1.29)

Husxe MBI y3HAEM, 4TO, Hanpumep, 18-e, 19-e 1 20-e yucaa Pubo-
HAYYH COOTBETCTBEHHO PAaBHbLI:

Fig = 2584; F19 =4181; Fp =6765. (1.30)

Ho toraa ¢ yaeToM (1.30), ncronsays (1.28), MBI MoKeM 3amICaTh
CreNyIOIue «30JI0THEe» ajrebpaydyecKue YPaBHEHNS 20-1 cTenenu:

x® =6765x% —2584; (1.31)
x? =6765x+4181 (1.32)

Tpyzauo BooGpasnuTh, UYTO KOPDHEM 3THX ypaBHeHud 20-11 cTeneHK
sBafeTcs 30j0Tasi npomnopnusal Ho aTo BHITEKaeT U3 paCCMOTPEHHOH
BBILIIE TEOPHH are6pandecKUX ypaBHeHHH 30JI0TOA OPOIOPIIHH, 32~
naBaeMbix (1.28). Y rnaps Ha ypaHenns (1.28), (1.31), (1.32), MB1

T



46 0O rnaea 1. 3onotoe cevenme, unm Kog aa Bunum

A E B
o)

G / H

D £ c

Puc. 1.4. 30A0TOM NPSMOYFOAbHUK

elre pas MoKeM y6eAUTHCS B BeJXYNN MaTeMaTUYeCKON HAyKH, KO-
Topas MO3BOJIMJIA HAM B TAKOM KOMIAKTHOX ¢opMe mepejaTh CI0XK-
HYIO Hay4YHYI0 HHOOPMAIHIO.

1.5. 30A0TO# NPAMOYTrOAbHUK

CBO#CTBa 30A0TOrO NPAMOYIrOABHHUKA

30JI0TOE ceueHUe OYeHb IMMPOKO HMCIIOJIb3yeTcs B reoMerpuu. Mur
HauHEeM Hallle TyTellleCTBHUe 10 FeOMeTPUIEeCKHIM cBoiicTBaM 30J10TO-
'O CEUEHHU C 3010M020 npamoyzoabHura (puc. 1.4), KOTOPHIA UMeeT
cllefyiolniee reoMeTpudecKoe OIpefieseHre. 30JOTHIM Ha3bIBaeTCH
priMOYI‘OJII:HI/IR, B KOTOPOM OTHOIIeHMe GOJIbIIed CTOPOHBI K MEHb-
el paBHO 30JI0TOI IPOIIOPIIUH, TO ECTh

AB 1+/5
BG B Bt i

PaccMOTpHUM Teneph CAydYail IPOCTEHIIEro 30JI0TOr0 IPAMOYTOIb-
HHMKa, B KoTopoM AB=tu BC=1.

Haiinem Tenepsb Ha orpedkax AB u DC touku E u F, KOTOpbIe Ke-
JIAT COOTBETCTBYIOIKe cTopoHEl AB 1 DC B 30JI0TOM CeYeHHUH. JICHO,
uro AE=DF=1,tornra EB=AB-AE=1-1 =1t

CoenuHuM Tenepb Touku E u F orpeskoM EF 1 Ha30BeM 3TOT OTpe-
30K 30.10moil Aunueil. IIpH 3TOM ¢ ITOMOIIBIO 30JI0TOM JTUHUHU EF 30-
JoTo#t nmpsaMoyroibHUK ABCD okasblBaeTCd Pas/eIeHHBIM Ha [Ba
npamoyronsEuka AEFD u EBCF. IIocKOJIBKY BCE CTOPOHBI IPSAMO-
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yroJbHUKA AEFD paBHBI MEXJIY ¢060i1, TO STOT IPSIMOYTOJBHHUK
ecTh HE YTO MHOe, KaK KBaJparT.

PaccmorpuM Tellepb IIPAMOYTOJbHUK EBCF. IIocKOJIBKY €ro
GoubInag cropona BC = 1, a MeHbIIasA EB =1/1, orciofia clIeyeT, 4T0
ux orHomenue BC/EB=7t, U, CJlef0BaTEJbHO, MIPAMOYTOJBHHUK
EBCF apnsiercs soiorsiM! TaxuM 06pa3oM, 30710TadA nueuda EF pac-
yIeHdgeT MCXONHBIM B30JI0TOM IPAMOYTOJIBHUK ABCD ma xBajaparT
AEFD v HOBBIJ 30JI0TOM IPAMOYTONBHUK EBCF.

IIpoBezieM Tenephb AXArOHAIN DB u EC 30510TBIX IPAMOYT'OJIBHHU-
xoB ABCD u EBCF. VI3 nopobus TpeyroJabHIKOB ABD, FEC, BCE
BpITeKaeT, 4To Touka G pasgenser 30JI0TBIM CeyeHHeM JuaroHalb
DB. IIposeneM Tellepb HOBYIO 30JI0TYIO0 TMHUIO GH B 30JI0TOM IIPSIMO-
yronsauke EBCF. §IcHO, 4TO 30710Ta%A nuEua GH paspensier 300TOH
npsamoyroasHuk EBCF Ha KBajpaT GHCF u EOBBI# 30JI0TOM IIPAMO-
yronsauk EBHG. IloBTOpAs MHOTOKPATHO 3Ty Ipouefypy, MBI IIO-
JyuuM GecKOHeUHYyIHo IIOCIel0BaTeJIbHOCTH KBafpaTOB M 30JIOTBIX
[IPSAMOYTOJBHUKOB, KOTODbIE B ITpe/ieJie cxoxpaTes K Touke O.

3aMeTHM, UTO TaKoe GeCKOHeYHOe [OBTOPEHNE OfHUX 1 TeX JKe
reoMeTpuyecKux Guryp, To ecTb KBajzpara u 30JI0TOT'0 MPAMOYTOJb-
HUKA, BHIBBIBAET Y HAC HEOCO3HAHHOE 3CTETHIECKOe YyBCTBO PUTMA U
rapmoruu. Cuuraercsi, YTO UMEHHO 3TO 06CTOATEIECTBO ABJISIETCH
[IPHYMHOH TOro, UTO MHOTUE IPEJAMETHI IpPAMOYTroJIbHOA (OPMEL, €
KOTODBLIMY YeJIOBEK MMeeT IeJIO (cmmyeuHBle KOPOOKH, 3aKUTANKH,
KHUTHY, YeMOJAHBbI), 3a4acTyI0O MMEIoT ¢dopMy 30JI0TOTO IPAMOYTOJIb-
HuKa. Hanmpumep, MBI IIAPOKO IOJIB3yeMCH KpeJUTHBIMH KapTO4Ka-
MU B Halleil mOBCeJHEBHON KU3HU, HO HE obpalmaeM BHMMaHUSA Ha

Puc. 1.5. KpeauTHas KapToUKa MMeeT opmy
30A0TOrO NPSIMOYTOAbHUKA



48 QO rnasa 1. 3onoToe cederne, unm Kog 0a BuHum

TO, YTO BO MEOTHX CIyYadX KPeAHTHEIE KapTOYKH HMeIoT dopMy 30-
JoToro mpAMoyroiasauka (puc. 1.5).

1.6. AekaroH: CBsi3b 30A0TOr0 Ce4eHNs1 C YUCAOM T

Joxasano, 4T0 KOIHYECTRBO UPPAIMOHAJLHBIX (HECOM3MEPHMBIX ) UK~
ces GecxoHeyrno. OAHAKO HEKOTOPEIe M3 HEX 3aHAMAIOT 0coGoe MecTo
B HCTODHUY MaTeMATHKH, 0ojiee TOr0 — B HCTOPUM MATEPHUAJBHOH U
AYXOBHOM KyJIbTYpHL. IX 3HaAUEHWE COCTOUT B TOM, UTO OHH BRIpasKa-
IOT HEKOTOPLIE IIPOIIOPITHY, OTHOIIEHN S, UMEIOTIHe YHUBEePCaJIbHBII
XapakKTep u 0GHapyKUBaOIIHeCd B CAMBIX HEOXKHIAHHBIX MeCTaX.

IlepBoe M3 HUX — 9TO HPPALUOHATILHOE UHCJIO v 2, DABHOE OTHO-
IIeHUO KAHUATOHAJH K CTOPOHE KBajpaTra. Kak YIIOMHHAJIOCE, C 3TUM
YUCJIOM CBS3aHO OTKPLITHE TAK HA3LIBAeMBIX HECOM3MEpPHMBIX OT-
PE3KOB ¥ UCTODUSI HauboJlee JpaMaTHYHOTO IepHo/ia B AHTUYHOH Ma-
TeMaTHKe, KOTOPBIH MpHUBes K paspaboTKe TeOPHH MPPAIIMOHANILHO-
cTell ¥ HPPAIMOKEAJBHEIX YNCEJ H B KOHEUHOM CUEeTe — K CO3JAHHIO
COBpPEMEHHOMH «HelpephIBHOM » MATeMATUKH.

Cienyiciipe jBa HPPallMOHAJIBHBIX YHCJIA — 3TO YHUCIO T, BhIpa-
JKarolnee OTHOIIEHHE AJIUHEI CKPY:KHOCTH K ee [MaMeTpy, K «Helepo-
BO YHCJIO» e, ABJISIOIIeecss OCHOBAHMEM TAK HAa3LIBAEMEBIX «HATYPaJlb-
HBIX JOrapudMoB». 3HAUEHHE ITHX BaKHEMIIIMX MaTeMaTHYECKHX
KOHCTaHT B MATEMAaTHYECKOM aHAJNM3e COCTOHT B TOM, UTO OHH <«IeHe-

Puc. 1.6. MNpaguabHbIA AECATHYTOABHHK
(vaeKaroH»)

1.6. flexaron: cBa3b 30NOTOT0 Ce4EHWA C HUCNOM 7t a 49

PHpYIOT» TJaBHBIE KJACCHL «dJeMeHTapHbIX (pYHKIUH»: IIHPOKO KU3-
BecTHbIe TPUroHOMeTpHIecKHe GyHKIUM (THCTIO 7), a TaKKe DKCIIO-
HeHIUAJbHYI0 (YHKIHMI e, JorapudmMudecKyio GYHKIUIO log,x,
HaKoOHeIl, TunepGonrdeckre GyHKIUM (HCIO e). Uncna nt ¥ e, TO ecTh
ABa IJIABHBIX YHICJA, «TOCIIOACTBYIOMIVE HAJl AHAIU30M», CBASBIBALT
caefyolnee A3AIIIHOE COOTHOIIEHHE:!

1+e™ =1,

raei= J—1 — MHuEMAad e[}HKIa, ellle OJHO HeOGBIYHOE TBOPEHHE Ma-
TeMaTHIECKOWH MBICIH.

HoHSTH 5T0 TOMIECTRBO JaHO He Kajgomy! H, paccMaTpuBas 9To
TOMIECTBO, KOTOPOE € IIOMOIILI0 MEMMOH e IHHHIIb] i = +/—1 cBA3LIBa-
eT Mexx Ay coboit hyHAaMeHTaTbHbIE MATEMATHUECKHE KOHCTAHTRL —
yMCa Tt ¥ €, TPYAHO OTAEJaThCH OT MBICJIH ¢ MUCTHHECKOM XapaKTepe
NIPOMCXOKAECHHUA BTOM MaTeMaTHJYecKoil GopMyJaLL.

3osoTasA MPOMOPLUUA T TAKKE OTHOCHTCA K paspaxy QyrsaMeH-
ralbHBIX MaTeMaTHdecKUX KoHcTaHT. Ho Torna BOSHHKAET BOMPOC:
CYLIeCTBYeT JH KaKas-TH6o CBA3L MEXKAY 3THMHU MaTeMaTHYecKNM
KOHCTAHTAMH, HAIIPHMepP MexAy uuciamu nt u t7 OTBeT Ha 3TOT BO-
Hpoc AaeT aHAJMS [IPABUJILHOTO MHOTOFpaHHHKA, Ha3BIBAEMOro Oe-
wazonoM (puc. 1.11).

PaccMOTPEM OKPY?KHOCTB pajinycoM R BMecTe C BIIUCAHHBIM B OK-
PYHOCTD «JeKaroHoM» (pHC. 1.6). 13 reoMeTpHHU H3BECTHO, 4TO
CTOpOHA «[eKAT0OHA» d,CBI3aHa € PAHYCOM R cieyoImuM cOOTHO-
IHIeHKHeM:

a,, =2Rsin18°. (1.33)

Ec.1i BBIIOJIHATE HEKOTOPbie TPHTOHOMeTpHUecK e mpeoGpasosa-
HHsI Ha OCHOBe JOPMYJ1, XOPOIIO M3BECTHBIX HAM U3 Rypea IKOJIBHOM
TPHTOHOMETPHH, TO MBI IIOJIYINM CJIe[yIoIlne Pe3y IbTaThl:

1) CTopoHa MpaBUJIbHOrO AECATUTPAHHUKA, BIMCAHHOTC B KPYT
paguyca R, paBHa GoJjblleit 4acTH paguyca R, paszesleHHOIO 30J10-
TBIM C€YEHUEM, TO eCTh

R
o = ¢ -

2) Bos10Tast HPONOPI[HA CBA3AHA C YHCIOM T CJIeAYIOIUM COOTHO

MIeHHEeM:

v
T=200536°=2cosE. (1.34)
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9ra hopmyaa, MONYIEeHHAS B Pe3y/IbTaTe MATEMATHYECKOTO aHAN-
33 TeOMETpPHUeCKHX IIPOIIOPIUHA «JleKaroHa», SBIAETCH ellje OAHHUM
BasKHBIM CBU/ETENBCTBOM QYHIAMEHTAIBHOCTH 30JI0TOM IPCIIOPITHH,
KOTOpas HapsaAy ¢ YHUCJIOM T IIC IIPaBy MOKeT OBITL IPHYMCIIEHA K Pas-
PAAY BasKHEHIIIHX MaTeMaTHYECKUX KOHCTAHT.

A reneps uHTEpecHas HHGOPMaIUA U3 00JIaCTH aTOMHOM Qu3H-
k. Wcenenyss 3aKOHOMEPHOCTH ATOMHOI'0 £1pa, 6ejIopycCRuM hHU3HK
Bacusuit Ilerpyaesko B cTathe « BoaHOBBIE KpAaTHOCTH 30JI0TOTO Ce-
YeHHUS BO BHYTPHAJEPHOM B3aUMOZeHCTBHY HYKJIOHOB» CIeJaJj BhI-
BOJI, YTC OIpOMHafA CTAOMJIBLHOCTH M YCTOHNYHABOCTH ATOMHEBIX SAEp
JocTuraerca 6garonaps BOJHOBBIM KPATHOCTSM 30JIOTOTO CeUeHHS,
JieKaIlliM B OCHOBE HX OpraHusanuiu. [Ipu 2ToM OH I10Ka3bIBaeT, 4To
MMEHHO JeKaroH JIeXKAT B OCHOBE CTPYKTYDBI aTOMHOTO spal

1.7. 30A0TOW NPAMOYIOAbHbIA TPEYrOABHMUK
M 30A0TOW SAAUNC

30A0TOH NPAMOYIOAbHBIA TPEYrOAbHUK

B apxurexType IIAPOKO HCIOJLIYeTCA OOWH BHJ IPAMOYIOJLHOTC
TpeyrojJbHHKa, OCHOBAaHHOTO Ha 30JI0TOM cedeHuu. aBaiite pac-
CMOTPHM MPAMOYTOMLHBIH Tpeyroasauk ABC, B KoTOpoM oTHOIIe-
HHe KareToB AC/CB = vt (puc. 1.7).

Ecnu Teneps AMHHEL CTCPOH NPAMOYTOJIBLHOTO TpeyTroabHuKka ABC
0003HAYUTE Yepes X, I, 2, 4 TAKKE YUecTh, YTO OTHOIIeHHE /X = JT,

B

51°50'

A y C

Puc. 1.7. 30A0TOH NPAMOYrOAbHBIA TPEYFOABHUK

1.7. 3011070 MIPAMOYTONbHLIA TPEYFONbHWK M 30a0TOM 3nnunc O 51

Torfia B cOOTBeTcTBME ¢ Teopemoil Hndaropa annna z MoxkeT GHITE

BeIUHCIEHA 16 hopMye:
z=4x? +y%. (1.35)
Ecau npuaatTe x=1, y = «/;, TO

z=T+1=41% =1,

IIpAMOYTrONSHEIN TPEYIOABEKK, B KOTODOM CTOPDOHBI OTHOCATCHA
Kak T : 4T : 1, HazLIBaeTCS 3010MbLM NPAMOYZOALHLLY MPEY2OLbHU-
KOM.

Huce MBI TOKaKeM, YTO UMEEHO 30JI0TOM IPSMOYTOALHEIN Tpe-
yroapHUK (puc. 1.7) saBasgerca rAaBHOH reoMeTpMYecKON HAeel mu-
pamuapl Xeorca.

30A0TOM IAAUIIC

Boaomoil sarunc GopMuUpyerca ¢ MOMoINbio ABYX poM6oB ACBD u
ICJD, suucadubix B suaannc (puc. 1.8). Boxoreie poMbel ACBD n
ICJD cocToAT W3 YeThipeX HNPAMOYIOJbHBIX TPEYrOJbBHHKOB THIIA
OCB nnu OCJ, KoTopble ABJIAITCH 3I0JOTHIMH IIPAMOYTOJABHBIMH
TpeyroabHUKaM¥u (puc. 1.7).

PaccMoTpuM Tereph OCHOBHBIE FeOMeTPHYECKHE COOTHOIIEHHSA
30J10TOTO BJINIIca Ha puc. 1.8, Ilycrs dokycHOE paccTOAHHE JIJIHII-

C
H AN G

E \D/ F

Puc. 1.8. 30A0TOH 3AAMNC
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HBIX II0BEPBLAX «BeIbMUHOM CTOIIOM » , UrpaJsia 60JBIITYI0 POJIb BO BCEX
MarM4ecKUX HayKax M paccMaTpHUBajach KakK CPEACTBO 3aIllUTHI OT
3JIBIX AYyXOB, B YACTHOCTH JJISI OXPAHBI CIIAIIEr0 OT BEAbM U OT IIPOU3-
BOJMMOT0O UMH KoIIMapa. B 3Toi ¢BsI31 BCIIOMUHAETCS OTHO MECTO U3
reteBckoro «@Paycra»:

Megucmogens. Her, TpyAHOBATO BBIATH MHE Teleph.
TyT KOe-4TO MeIIaeT MHe HEMHOTO.

@aycm. He neHTarpaMma J» 3TOMy BHHOM?

Ho xaxk e, 6ec, mpoOpaJics Thl 3a MHOHA?

KaxumM mryTeM BIpocak monajucs?

Megpucmodgpens. VI3BOJINUIN €€ BBI IIJIOXO HAYEPTUTD,
Y npomMeXyTOK B YTOJKY OCTajiCH,

TamMm, y nBepeil, — ¥ 1 CBOGOAHO MOT BCKOUUTD.

Kak ussectHO, Meducrodenr GBI JUIIEH BOSMOXXHOCTH BBIATHU
U3 KOMHAaThI Osarojaps IeHTarpaMme, PACIICIOKEHHON Ha Iopore
TakK, 9YTO OJHA U3 BEPIIWH OblJIa HalIpaBJieHa BHYTPb KOMHATEI, a Bep-
IIXMHA IIPOTHBOIIOJOMKHOIO BOTHYTOTO yIJa, BCJIEeACTBUE HeCcOBep-
IIeHCTBa YepTeKa, colepsKajla MaJleHbKOe OTBEepPCTHe, TaK 4YTO AYyX
MOT TOJILKO BOMTHM B KOMHATY, a BEINTH HuKak He Mor. ITocse Toro
Kak Meducropens ycoinua Paycra, KOTOPHIA He XOTeJ ero BBIIIyC-
THTb, IOCJYIIHEIE €My MBIIIHA ¥ KPBICHI AOJKHBI OBIIN IPOTDPHI3TH
BEPIINHY HEIPUKOCHOBEHHOH /1T HEro IIeHTarpaMMBbl.

MHoro MHTepecHOHM HHMOpPMamuu O IeHTarpamMme (IeHTaKJIe)
npusejieHo B kuure [ana BpayHa «Kox na Bunuu». OkaseiBaeTcd,
NATHKOHEUHAasA 3Be3[[a — 3TO eIlle JOXPUCTHAHCKUU CUMBOJI, OTHO-
CHBIIMMCSH K IOKJOHEHMIO U obGosxecTBieHuio Ilpupozasl. [peBHHE
JIIOLU JEeJUIA BeCh MHUP Ha ABe IIOJIOBUHBI — MYXKCKYIO U }KeHCKYIO.
¥ Hux 651111 60ru 1 60rMHYE, COXpaHdAoINIKe 6aaHce cui. Korma Mmy»x-
CKoOe U XeHCKoe HauaJjia c6alaHCHPOBaHEI, B MUpPE IIapUT rapMOHUH.
Korpga 6amanc HapylraeTcsl, BO3HHKaeT xaoc. IIeHTaKJ CHMBOJINU3HU-
pyeT KEeHCKYIO IIOJIOBUHY Bcero cymiero Ha semie. McTopuku, usy-
Yalolie PEJIUI'UY, HAa3bIBAIOT 3TOT CHMBOJ «CBAIIEHHBEIM XEHCKUM
HaJaJoM» WJIN «CBAIIeHHOM 6oruHei». [IaTuKOHeUHas 3Be3a CUM-
Bosusupyer Berepy, Gorunio go6Bu U kpacoTsl. Bornaa Benepa u
niadera BeHepa — 3To ofHO U To Ke. BoruHa 3aHuMaeT CBoe MeCTO
Ha HOYHOM Hebe U M3BeCTHA IIOJ MHOIMMYU nMeHamMu — BeHepa, Boc-
ToyHasA 3Be3na, Umrap, Acrapre. Y1 Bce 0HM CHMBOJIU3UPOBAJIN MO-
ryliecTBEHHOE KeHCKoe Hauaso, cBsazaHHoe ¢ IIpupogoi u MaTepsio
3emeit.

1.8. MeHTaAroH 1 301070 pasHoBenpeHHLI Tpeyronsiuk O 55

Kaxnrie Bocems JieT mitanera BeHepa onuckiBaeT abCOTIOTHO Ipa-
BUJIBHBIM IEHTaKJ IO 00JbIIIOMY Kpyry HebecHoil chepsl. [peBane
JIIOAY 3aMETHJIH 9TO sIBJIEHUE U ObLJIN TaK IIOTPACEHEI, YTO BeHepa u ee
MEeHTaKJI CTAJIX CUMBOJIAaMM COBEPIIIEHCTBA, KpacoThl. CerogHsa JINIIh
HEeMHOr'Ye 3HaIOT, YTO coBpeMeHHbIe OJTUMINMACKYE UTPHI CIeYIOT II0-
JIOBUHHOMY UKy BeHepthl. Elmie MeHbIIIe Ji0/ieil 3HAI0T O TOM, YTO IIs-
THKOHEYHAs 3Be3/a e[[Ba He cTaja CUMBOJIOM OJIMMINHACKUX UTD, HO B
IIOCJIEAHUE MOMEHT ero MoAuGUIIMPOBAJM: IIATh OCTPOKOHEUYHBIX
KOHIIOB 3Be3/[bl 3AMEHUJIN IIATHIO KOJIbLIAMH, 10 MHEHIIO OPraHU3aTo-
POB, JIy4Ille OTPa’KAIONMMU LyX y4acTHsi U rapmoHuio urp. CioBo
«IIeHTaroH» HaM XOPOIIIO M3BECTHO TAKKe B CBA3M C Ha3BaHWEM BOEH-
Horo BegomcrBa CIIIA, 3manme KoToporo mmeeT ¢opMy HeHTaroHa
(puc. 1.10).

3o0A0Tas 4yawa 1 30A0TO# paBHOOEAPEHHDIH TPEeyroAbHUK

ITenTarox u meHTakKJ Ha puc. 1.9 BKIIIOYAIOT B cebA pAl 3aMedaTesb-
HBIX (PUryp, KOTOpBIE IIMPOKO KCIIOJIb30BAJIUCH B IIPOM3BEAEHUIX
HCKyccTBa. B aHTUYHOM MCKYCCTBe IITMPOKO U3BECTEH TaK Ha3bIBae-
MBI 3aKOH 30J10TOM yamy (puc. 1.11), KOTOPHIA MCITONB30BAJIN aH-
TUYHBIE CKYJBITOPBEI M 30JIOTBIX AeJ MacTepa. 3allTPpUXOBaHHASA
yacTh MeHTaroHa Ha puc. 1.11 gaer cxemMaTudyeckoe IIpeAcTaBIeHUE
30JI0TOM YalIu.

Korga-to B CoBerckom Corose cymiecTBoBas ['ocyzapcTBeHHBIH
3Hak KavecTsa (puc. 1.13), B KOTOpOM SBHO IPOCMAaTPUBAIOTCA MO-
THUBEI 30JI0TOM Yalllu.

D C

Puc. 1.11. 3oAoTas vawa

Puc. 1.10. 3aanue MenTaroHa
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ITenTaka (puc. 1.9) cOCTOUT U3 TSATH 30I0THIX PaBHOOEIPEHHBIX
TPEYTOJbHUKOB, KaK[AbI M3 KOTOPBHIX HAIIOMHUHAEeT OYKBY <«A»
(«maTe mepecekaromuxcs A»). Kaskasiit 3010Toit TPEeyroJbHUK 1UMe-
eT OCTPBIX yron ZA = 36° mpu BeplivHe W 1Ba OCTPHIX yria ZD =
£C= 72° npu OCHOBaHMY TPeyToJbHUKA. OCHOBHAS 0COGEHHOCTD 30-
JIOTOr0 PaBHOGEPEHHOTO TPEYroJLHUKA COCTOUT B TOM, UTO OTHOIIIe-
Hue kaxporo 6enpa AC = AD k ocHoBauuio DC paBHO 30J10TO Ipo-
nopnuu 1. Mccenys 3010TOM TpeyroJpHMK KaK 4YacTh MEHTaKJa,
nudaropeinsl GbLIM BOCXUIIEHEI, KOTa OOHAPYKUIIU, YTO OUCCEK-
Tpuca DH coBmazaer ¢ nuarosanpio DB meHTaroHa (puc. 1.9) u ge-
suT cTopoHy AC B Toure H 3omoThiM ceuernueM (puc. 1.12). Ilpu stom
BO3HMKAaeT HOBLIi 30J10T0# Tpeyroasauk DHC. Ecoiu Temeps mposec-
T 6uccexktpucy yria H k Touke H' U IPOLOIKUTE DTOT Iporece o
GeCKOHEYHOCTH, TO MBI IIOJYYUM 6ECKOHEUHYIO II0CIe[0BATEIbHOCTD
30JIOTHIX TPEYTOJbHUKOB.

Kax u B ciryuae ¢ 30JI0TBIM IPAMOYTOILHUKOM M [IEHTATOHOM, Gec-
KOHEeYHOe BOSHUKHOBeHNe OLHOU U TOMH ke reoOMeTPUYECKOM (GUrypsI
(sosmoToro TpeyronbHUKA) IOCIIE IPOBEACHUS oYyepeIHON GUCCEKTPH-
CBI BBISBIBAET 3CTETHYECKOE YYBCTBO — BOCXHILEHME PUTMOM U rap-
MOHUEMH.

R0
i

65°

72°
D HI HIN C 77°

Puc. 1.12, 3oA0T0M paBHOGEAPEHHbIF
TPEYroAbHUK

Puc. 1.13. TocyaapcTBeHHbIA 3HaK
kavectsa CCCP

1.8. MexTaroH 1 3onoToit pasHoBeapeHHsI Tpeyronbiuk O 57

8)

Puc. 1.14. MNpumepbl NeHTaroHaAbHOM CUMMETPUM B NPUPOAE:
a) — kuTakickas po3sa, 6) — si6AOKO B pa3pese, B) — MopCKas 38e3aa,
r) — KaKTyC

lNeHTaronaAbHas cummeTpus B npupoae

B sxuBoit mpupo/e MHUPOKO pacpocTpaHeHb! (POPMbI, OCHOBAHHBIE Ha
IIeHTarOHAJbHOM CHMMeTpUHN (MOPCKUE 3BE3[bl, MOPDCKHEe eKH, IBe-
TbI). [1ATHIIETIeCTKOBBIMY SIBJISIOTCSA [[BETHI KYBIIUHKH, IIAIIOBHUKA,
GoApBIIIHNKA, M'BO3AUKH, I'PYIIH, YePEMYXH, A0JOHN, 3eMISHUKYE U
MHOTUX APYruXx nseTkoB. Ha puc. 1.14 u puc. 1 nseTHO BKIEHKH
IpuBeNeHbl IIPUMEPHI KUBBIX CTPYKTYDP, OCHOBAaHHBLIX HA IIEHTAro-
HaJIbHOM CUMMETPHH.

Hanmuus nsatu naasnes Ha pyke, a TaksKe IIATH KOCTeH WM KOCT-
HBIX 3a4aTKOB Ha OpraHax, COOTBETCTBYIOIINX PYKe YeJ0oBeKa Y MHO-
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TUX KUBOTHBIX (<«IIEHTAaJaKTHUJIBLHOCTh»), ABJISIOTCA NOIOJIHUTENH-
HBIM CBHJIETEJBECTBOM IIMPOKOIO PACIIPOCTPAHEHUS NMATUYTOJIbHBIX
(op™M B GMOJIOrAUECKOM MUDE.

1.9. 30A0TO€ ceueHue U TaHbl eruneTcKon
KYAbTYPbl
®eHomeH ApesHero Erunra

B mauyane XX Beka B Cakkape (Erumer) apxeojiord BCKPbLJIHU CKJeIl,
B KOTOPOM ObBLIX MOrpeGeHbl OCTaHKU JPEeBHEEIUIIETCKOTO0 30 9€ero
no umeHu Xecu-Pa. B qurepaType 3To MMA 4acTO BCTpeUaeTcA Kak
Xecupa. IIpegnosnaraercs, uTo Xecu-Pa 6511 coBpeMeHHUKOM MMx0-
Tela, YKUBIIEro B IepHOJ IIpaBienus dapaoHa [xocepa (XXVII Bex
10 H. 3.), TAaK KaK B CKJIelle 00Hapy KeHFI IledaTu apaoHa.

W3 cKilenia HapAAY ¢ Pa3JIAYHBIMU MaTepPUAJIbLHBIMUA IeHHOCTAMU
OBLIXA HM3BJICYEHEI [epeBSIHHBIE MOCKU-IaHeIH, IIOKPBIThIE BEJIUKO-
JIEIIHOM pe3b00ii, KOTOPYIO MCIIOJNHMJIA PYyKa HacTOSIIero Macrepa.
Bcero B ckiene nmoMerniagoch 11 10COK; M3 HUX COXPAHUJIOCH TOJBKO
IATh, & OCTAJbHEIE ITaHEJH, K COXKaJIeHUIO, IOJHOCTHIO pas3pyIInia
IIPOHHUKIIIAs B CKJIEI BJara.

Ha Bcex coXpaHUBIINXCS HaHEJIAX M300pakeH caM 30A4YUM B OK-
Py XKeHMHU DPasJnYHbIX GUTYD, MMEIONINX CHMBOJIUYECKOe 3HaUeHUe
(puc. 1.15).

IToiroe BpeMsi HasHayeHHe IaHejel u3 3axopoHeHHa Xecu-Pa
6B1JI0 HEesICHBEIM. BHauaJie erMIToJI0TY IPUHAJIN 9T IaHEIN 3a JIOXK-
Hble gBepu. OgHako, HaunHaA ¢ 60-x rogoB XX Beka, CUTyalud C Ia-
HeJs MU HayaJjla IpOosiCHAThECSA. B Hauasne 60-x romoB pyccKkuil apxu-
rextop Y. IlleBeneB ob6paTuj BHUMaHHE Ha TO, YTO Ha OJHOH U3
IaHeJiel JKe3JIbl, KOTOPhIE 30JUNi JEePXKUT B pyKaxX, COOTHOCATCA Me-
JKIy coboit Kak 1 : /5, To ecTh KaK Manasd CTODPOHA U AMAaroHaJIb KBa-
JapaTa ¢ oTHoIIeHreM cTopoH 1: 2 («gBoiiHOro» kBajpara). iMmeHHO
370 HabJII0eHre CTAJI0 UCXOLHOM TOUKON AJIs ¥icCIeJOBAHUM APYTO-
ro pycckoro apxutekropa — W. IlIMesieBa, KOTOPBIN IpoOBeJ TIHAa-
TeJIbHBIM reOMeTpUYECKUM aHanu3 «maHeneil Xecu-Pa» u B pe3yinb-
TaTe IIPUIIIEJ K CEHCAIlHOHHOMY OTKPBITHIO, OIIMCAaHHOMY B 6poIiope
«®enomeH [pesuero Erunta» (1993).

Ho npezfocTaBuM CJI0BO CAMOMY aBTOPY OTKDPBITUA:

«Ho Tenepb NOCAe BCECTOPOHHEro U apryMeHTUPOBaHHOIro aHaAn3a METOAOM
ﬂpOﬂOpUMﬁ Mbl MOAYyYaeM AOCTATOYHbIE OCHOBAHUSA YTBEpPXAaTb, YTO NAHEAU

1.9. 3onotoe ceyeHne 1 TarHbLI ermneTckon Kynbtypsl O 59

Xecu-Pa — 370 cucTtema npaBMA rapMOHUM, KOAMPOBaHHas A3bIKOM FeoMeT-
pUM...

MTak, B Halmx pykax KOHKpeTHble BELeCTBEHHblE AOKA3aTeAbCTBA, «OTKPbI-
TbiM TEKCTOM» MOBECTBYIOLWME O BbICOYaNLIEM YPOBHE aBCTPAKTHOrO MbiLu-
AEHUSI MHTEAAEKTYaAOB U3 ApeBHero Erunta. ABTop, pe3aBLumii AOCKHM, C U3y-
MUTEABHOW TOYHOCTbIO, IOBEAUPHBIM M3SILLECTBOM M BUMPTYO3HOM M306peTa-
TEAbHOCTbIO NpoAeMoHCTpupoBaA npaeuao 3C (3oaoToro cevenms) B ero -
povaiwem Auana3oHe Bapuaunid. B pesyabtate Gbiaa poxaeHa 3OAOTAS
CUMOOHMWS, npeacTaBAeHHas aHCaMBAEM BbICOKOXYAOXKECTBEHHbIX MPOU3-
BEAEHWH, HEe TOAbKO CBMAETEALCTBYIOUMNX O reHMAAbHOM OAAPEHHOCTH X CO3-
AaTeAs, HO U YBeAUTEeAbHO MOATBEPXKAAIOLMX, YTO aBTOP OblA NOCBSALLEH B Ma-
rMyeckuMe TauHCTBA FapMOHMM. DTUM FeHueM OblA 30AOTbIX AA MacTep no
nmenn Xecun-Par.

Kro xe Taxoit Xecu-Pa? [IpeBHHe TeKcThI coobiaioT: Xecu-Pa
OBl «HauaJbHUK [lecTryca 1 HaYaJIbHUK ByTa, HauaJLHUK Bpadei,
nucel dapaoHa, xpel I'opa, riIaBHEIA apxuTeKTop dapaoHa, Bep-
XOBHBIM HAYAJBLHUK JecaATKY Ora u pesunk» . AHAJIU3UDPY A lepeuuc-
JIEHHBIE BBIIIE perajuu Xecu-Pa, 1. IlImeneB oco6oe BHUMaHME 06-

YT
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[ren]
ar

Puc. 1.15. NaHean Xecun-Pa
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pairaer Ha TOT akKT, 4To apxutekTop Xecu-Pa 6511 sxpemom Topa.
Bens I'op B [IpeBHeM Erunte cuurasncs 60rom rapMOHUHM U, CJIe0BA-
TeJILHO, ObITH 2KpenoM 'opa 3BHAUMIIO HCTIONMHATE QYHKIUM XPaHUTE-
JIsi TADMOHUH.

Kax BriTexaer us ero umenu, Xecu-Pa 6oL TocBAIIeH B paHT 6ora
Pa (6or Contania). IlIMesneB npefmnonaraer, 94To 3TO BBICOKOE IOCBAIIIE-
Hue 66110 faHo Xecu-Pa 3a pa3paGoTKy sCTeTHUECKUX IPUHIIAIIOB B
CHCTeMe KaHOHA, OTPaKarolllero rapMOHNYECKHe OCHOBEI MMPO3[a-
HUS.

«CTaBKa Ha rapMOHWYECKM#A MPUHLIUM OTKPbIBAAA APEBHEETUNETCKON LUMBUAM-
3aUnu NyTb K HeBBLIBAAOMY PaCUBETY KYAbTYPbI, MOAbEM KOTOPOM MPUXOAMTCS
KaK pa3 Ha Bpems NpaBAeH1a AXocepa — NepuoA, KOTAA NMOAHOCTbIO CAOXM-
AaCb CUCTEMA NMUCbMEHHbBIX 3HAKOB. [103TOMY He UCKAIOYEHO, YTO NUpamuAa
Aocepa CTaAa NepBbIM 3KCNEPUMEHTAABHBIM COOPYXXEHHEM, 3a KOTOpbIM —
COrAacHo Mporpamme, pa3paboTaHHON NOA PYKOBOACTBOM M MpH y4acTum Xe-
cu-Pa — caeaoBano BO3BEAEHME LIEMM EAMHOTO KOMMAEKCa BeAnkmx nMpamua
B n3e».

W nocnepuss nurara us 6pourropsl Y. IlImesnena:

«OcTaeTcs TOALKO NPU3HaThb, YTO UMBUAM3ALINSA APEBHQFO Erunta — 370 Ccy-
Nnepu1MB1MAN3aLIMA, KOTOPAsA U3yYeHa HaMKn KpanHe NOBEPXHOCTHO “ TPE6YET
Ka4yeCTBEHHO HOBOIO NMOAXOAAa K OCBOEHMIO BCero ee borartenwlero Hacae-
Aud...

Pe3y/\bTaTbl MCCAEAOBAHMM NAHEAEN U3 3aXOpOHeHus Xecu-Pa AOKa3biBaloT,
4YTO UCTOKKU COBPEMEHHOMN HAYKH U KYAbTYPbl HAXOAATCSH B H60603pMMbIX nAa-
CTax UCTOpHU, MUTAIOWMX TBOPHECTBO MACTEPOB HalWX AHEN BEAUKUMU UAES-
MU, KOTOPbIE€ N3AaBHA OAYXOTBOPSAU YCTPEMAEHUS BblAAIOLLUXCA NpeACTaBu-
TeAen yeaoBeyecTBa. M Hawa 3aarava — He YTPaTUTb €AMHCTBA caasy»omeﬁ
HUTU».

TaliHbl erMneTckux NMpamma

Beckoneunoe, ogHOOGpasHoOe MOpe MeCKa, peJKUe BLICOXIIIHE KYCTH-
KU pacTeHHi. EfBa 3aMeTHEIe ClIefbl OT IIpoLIe/IIero Bepboaa 3a-
MeTaeT BeTep. PackaneHHOe coJsiHIlE IYCTBIHU KajKeTCHA TYCKJIBIM,
CJIOBHO MOKPHITEIM MeJIKMM ITeckoM. Y1 BApyT, clI0BHO MuUpaXx, mepe,
M3YMJIEHHBIM B30DOM BO3HMKAIOT IupaMuzsl (puc. 1.16) — panra-
cTHYecKHe (UTyphl U3 KaMHs, ycTpeMieHHble Kk Connmy. CBoumu
rPpOMajHBEIMY DasMepaMy, COBEPIIEHCTBOM I'€OMETPUYECKOH (DOPMEBI
OHM IIOPaXKarT BooOparkeHue. CorjacHO MHOTMM ONMCAHUAM, 5TU
TUTraHTCKYE MOHOJIMTHI UMeJIU PaHbIIle COBEPIIEHHO NHOM BU/, YeM B
Hamre BpeMs. OHU CUAJIH Ha COJHILE 6eJIoi I1a3yphio OTIOJIMPOBaH-
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Puc. 1.16. Komnaekc nupamua B M'mse

HBIX U3BECTHAKOBLIX IIJIUT Ha (JOHEe MHOTOKOJIOHHBIX ITPHJIEraoIIuX
xpaMoB. PsAZloM ¢ mapcKUMM IUPaMUAZaMU CTOSTH TUPaMUIBL XKEH U
4JIEHOB CEMbU (hapaoHOB.

Buacts dapaona B [lpeBHeM Erumnte 6511a orpoMHOIi, eMy BO3aa-
Basu 00KeCTBEHHEIE IOYECTH, ero Hal3hIBAJH «BoabmuM Boroms.
Bor-dapaon 6eL1 TOKPOBHUTENIEM CTPAHBI, BEpPIIUTEIEM cye6 Hapo-
na. Kynaer ymepmrero ¢apaona mpuo6peraj orpoMHOe SHaueHHe B
eruneTcKoy penuruu. s coxpaHeHUs Tesa GapaoHa U ero Ay 1
BO3BEJIMYMBAHUA BIACTH (hapaoHa COOPY Kajy I'MIaHTCKUE IHPaMU-
Abl. Y1 HeapOM 3TH TBOPEHU A PYK YEJO0BEUECKUX OTHOCHIIH K OLHOMY
U3 CEMU YyJec cBeTa.

Hasnauenue nupaMuz 65110 MHOTOMYHKIIMOHAIBHBIM. OHH CIIy-
SKUJIM He TOJIBKO YChINAJbHUIaMU (hapaoHOB, HO U SBJSJINCH ATPH-
Oyramu BeMuMA, MOryIlecTBa U GoraTcTBa cTpaHsl. IlupaMugsl —
9TO NaMATHUKHU KYJbTYPbI, XpaHSAIINe OoraTeiiiue CBeJeHUS 0 XKU3-
HU He TOJBKO (D)apaoHOB, HO U BCEro HApPO/a.

CoBepllleHHO ACHO, YTO MUPAMHUAbI UMEJH IIIy60Koe « HayIHOE CO-
Alep)KaHue», BOIJIOLIEHHOe B UX (hopMe, PadMepax U PacloJIOXKeHUHN
Ha MecTHocTH. Kaxnas meTanb mupaMuAbl, KaK/Ablil a1eMeHT (Hop-
MBI BBIGUPAJINCD TIIATEJIbHO ¥ JOJIXKHBI GBI IPOJeMOHCTPUPOBATD
BBICOKHI ypOBeHb 3HaHHUI cosfaTeineil mupaMuzi. Beas oHH crpou-
JINCh Ha ThHICAYEJSeTHsA, HaBeuHOo. I HemapoM apaGckas IOCJIOBHUIIA
rnacut: «Bce Ha cBeTe cTPaIIMTCS BpEMEHM, & BDEMS CTPAIIUTCS IH-
paMuz».

Cpenu rpanamosueix nupamuz Erunta ocoGoe mecTo 3aHHMAaeT
Benuras nupamuda papaona Xeonca (Xygpy ). Hpexne uem IIPHUCTY-
HIUTH K aHauu3y GOPMBI U pasMepOB IUpaMHUALI XeoIca, CIeXyeT
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BCIOMHHTL, KaK0H cHCTEMOM Mep II0Jb30BAHChH eTHIITSHE. ¥ erHIl-
TaH GBLJIO TPU €XAHHUUEI ATHHEBL: Aokkomb (466 MM), paBHABIIHCA ce-
MU zadonanm (66,5 MM), KoTOpas, B CBOIO 04epeab, PABHSJIACEH YETHI-
peM naxvyan (16,6 mm).

PacemoTpUM Tellepb reOMeTPHYECKYIO MOAENb: NUpaMuAsl Xeomnca
(p=c. 1.17) u npoBesieM aHaJIN3 paszMepoB nupamMuzasl Xeolca, cie-
AyE paccyKAeHUAM, IPUBEIeHHBEIM B 3aMeYaTeJILHOH KHATrEe YKPaWH-
croro yuesoro Huxoisas BacioTuHekoro «3o70Tas IPOIOPIIHAA»
{1990).

BoJasmuHCTRO HCCIefoBaTe el CXOAATCS B TOM, UTO AJNHHA CTODO-
HBEI OCHOBAHHUA IHPaMUALI, HanpuMep, GF, pasHa L= 233,16 M. 9ra
BeJIHYWHA COOTBETCTBYyeT mouTH TouHo 500 nokTamMm. [Toxroe cooTBET-
crBde 500 aOKTsAM OyaeT, ecau AJAUHY JOKTH cuutath 0,4663 M.

Bricota nupamujsl (H) oneHuBaeTcs HCCIEJOBATEIAME DA3IHAY-
HO — oT 146,6 1o 148,2 M. M1 B 3aBUCHMOCTH OT IPHHATON BHICOTHI
ODHPAMUABl HBMEHATCA BCe OTHOIIEHHS €€ NeOMeTPHYECKHX 3Jie-
MeHTOB. B ueM nmpHYWHA pasnuUHi B OIleHKE BBLICOTHI THPaMHUABI?
Heno B ToM, 4TO, CTPOTO roBOpHA, TUpaMuia Xeomnca SIBAAETCHA yce-
yendHoH. Ee BepXHAA MIOIIagKa B HAINKA ZHYU MMEET pasMep NpumMep-
HO 10 x 10 M, a crosieTve Hasaj oHa Ghlaa paBHa 6 x 6 M. OgesunHo,
YTO BepINVHY NMpPaMHALI pa3o0palii ¥ ee BLICOTa He DaBHA IepBOHA-
YaJbHOH.

Onenueas BHICOTY MHPAMHAALI, HEOGXOAMMO YUWUTHIBATE TaKOM
dusuveckuii daxTop, Kak 0cajKa KOHCTPYKIHH. 3a AJIUTENbBHOE
BpeMs IO BO3JAeiCTBHEM KOJIOCCAJIBHOTO JaBJAeHU (ZOCTUTAICIIETO
500 ToEH Ha 1 M HuKHell TOBEPXHOCTH) BHICOTA THPAMHALI YMeHb-
HIMJIACH TI0 CPABHEHHIO C IEPBOHAYANBHOMK BHICOTOH.

KaKoii sxe 6bI11a IepBoHAaYaAbpHAS BEICOTA TUpaMuasi? Ee MoskHO
OIpefeaNTh, eCJIH HaliTH OCHOBHYIO «eOMETPHUECKYIO HACIO» [THpa-
MUJEL

B 1837 roay apramitckuii nonkoBHUK I'. Bai#iz wamepun yrox Ha-
KJIOHA rpaHeil THpaMHU/ABL: OH OKAa3afcA paBHEIM 0. = 51°51'. Ora Be-
JIUYKMHA M CETOAHA Ipu3HaeTcA OGOJBIDMHCTBOM HCCJIeloBaTeNe.
VxaszamHOMY B3HadyeHHI0O yrJjia OTBedaeT TaHresc (tg o), paBHBIH
1,27306. JTa BeiMUMHA COOTBETCTBYET OTHOIIEHRHIO BHEICOTHE IMHUpA-
muanl AC K mososuHe ee ocHoanusa CB (puc. 1.17), To ecth

AC_H 2H
cB L L°
2
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Puc. 1.17. [eomeTpuueckan MoaeAb inpammabl Xeonca

H Bor 3geck nccnenoBaTesed 0K GOABIIOH clopmpua!

Ilemo B TOM, YTO eCJIH B3STh KOPEHb KBaZPATHBIH U3 30JI0TOMH IIPO-
IOPILHY Jt, To MuI HOJIYYMM CHeAYIOIHH pesyJabTar: VT =1,272.
CpaBuuBas 5Ty BeIHUHHY ¢ BeauunHoi tg a = 1,27306, MbI BUgHM,
4TO 3TH BeJINYHHBI OUeHb BAN3KH MexKAY coB0ii.

Ecnu ke npuHATE yroy o = 51°50', To ects YMeHEBIIUTE ero BCEro
Ha OAHY YIJIOBYIO MUHYTY, TO BeIMUHHA O. CTaHeT paBHo# 1,272, To
eCTh COBIAJET C BeJIUUMHON «/:t— . Cnexpyer oTMeTnTh, uTo B 1840 rogy
I'. Baiiz mOBRTOpH CBOM H3MepeHHS W YTOUHHI, UTO 3HaYeHHe YIia
Za = 51°50",

ITU U3MepeHNs IIDHMBEJIH NCCIeKoBaTeNed K claeayolleif BechMa
HETepecHOH runoTese: 8 ocHo8y mpeyzonvHurxa ACB nupamudvt Xe-
onca 6vtno 3aa0xcerHo omuowernue AC/CB = VT = 1,272! Bome MBI
paccMoOTpesM Bce MaTeMaTHUeCKHe TPOTMOPITHY NTOA0GHOI0 Tpeyrohb-
HHUKa, HA3BAHHOrO 30JIOTEIM IIPAMOYTOJLHEIM TPEYTOJIBHIKOM.

Eciau Teneps NpUHATL 32 OCHOBY I'MIIOTE3Y O TOM, UTO OCHOBHOM
«reoMeTpuYeckoi Waeeli» mHpaMuAbl Xeolca SBAsSeTCHd 30J0TCH
TIPAMOYTOJBHBLIYA TPEYTOJIBHUK, TO OTCIOAA JIEI'KO MOKHO BEIYHCINTD
TIPOSKTHYIO BRICOTY NupamMuge! Xeonca. OHa paBHa:

L
H:ExJ—=148,28 M.
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BriBefieM Ternephs HeKOTOPEBIE APYIHMe OTHOIIEHHS AJI4 MHpPaMEIb
Xeorca, BLITEKAOINE U3 «30J0TOH » 'MIIOTE3kl, B YaCTHOCTH HaijeM
OTHOIIIeHYEe BHEIIHe}l IAOLIAAH MHpPaMUAB K IJIOIIagy €e OCHOBAa-
mudA. s aToro npumem gauHy KaTera CB 3a eIWHHILY, TO €CTh:
CB = 1. Torga anuHA CTOPOHBI OCHOBaHU A mupamMuAbl CB = 2, a 1wo-
mans ocaosauusi EFGH 6yner pasua SEFGH = 4.

BrluncJIMM Telleph ILIOIaAbL GOKOBOM I'DAHM MHPAMHAZEl Xeolca
S,. Hockoneky BeicoTa AB Tpeyronsauka AEF paBHa T, TO IO/
6oroBoi#l rpanu 6yaeT pasHa S, = 1. Torga cyMMapHad NIoMaxsL Beex
yeThIpex OOKOBBLIX TPaHell mupaMuALl OYIeT paBHa 4T, a OTHOILIEHUE
CyMMapHO BHeITHeH TUICIIAAM MHPaMUAbl K IJIOMAAK OCHOBAHUA
OyeT paBHO 30JI0TOH Iponopmuu! 3T0 U eCTh 22A8HAR zeoMempuyie-
ckas maiina nupamuds: Xeoncal

Ananus Apyrux eruneTcKMX NEPaMUA I0KA3LIBAET, YTO eTHIIT-
He BCerfla CTPeMHJINCh BOIJIOTHTL B CBOMX MUPAMHAAX HEKOTODPHIE
BayKHbIe MaTeMaTHUYeCKHe 3HaHUA. B 5TOM OTHOIIEHUU BeCchMa WH-
TepecHOH sABifAeTcH NupamMuja XedpeHa. HaMepeHus nupaMuanl
TOoKas3ali, YTO YIoJl HaKJoHA DOKOBEIX TpPaHel B Hell paBex 53°12',
UTO OTBeYaeT OTHOMIEHWIO KATETOB IIPIMOYTOJBHOIO TPEYTOJbHUKA
4:3.

Takoe OTHOIIIEHHE KATETOB COOTBETCTBYET U3BECTHOMY IPSAMO-
YTONBLHOMY TPEYTONLHHEKY €O CToOpoHaMH 3 : 4 : 5, KOTODHIM Ha3bIBa-
IOT «COBEPINEHHBIM», «CBSII[€HHBIM» HMJIHM «ETHIeTCKHM» TPeyroJb-
HHKOM.

IIo cBUZeTeNBCTBY HCTOPHKOB, <«ElHIIETCKOMY» TPEYIMOJLHHUKY
OpHAABAIM MarMdeckKuil cmuics. ILayrapx nucan, 9TO erMnTdaHe
CcpaBHHBaJH NpUpoAy BceneHHON co «CBAINEHHLIM» TPEYTOJLHH-
KOM; OHM CHMBOJIHYECKH YIOAO0IAIH BEPTHUKANBbHBIA KATET MYKY,
OCHOBaHWe — KeHe, a THIIOTEHY3Y — TOMY, YTO POKLAETCA OT 060X,

Ins TpeyroasHMKA 3:4:5 cIopaBegauBo paBeHcTBO 32 + 4% = 57,
KoTopoe Belpa:kaer Teopemy Iludaropa. He aty iu TeopeMy XoTesn
YBEKOBEUHTH eETHIIETCKUE XK PEIBl, BO3BOLA IUPAMHAY HA OCHOBE Tpe-
yroabHHKA 3:4 ;5?7 Tpyauo HaliTH 6oJiee YIAUHBIN IpUMepP A1 HJI-
JiocTpanuy Teopemsl IIndaropa, koropas Obla M3BECTHA ErHIITA-
HaM 3aJ0JT0 [0 ee OTKPLITHA [1udaropom.

TakuM 006pasoM, reHvajbHble CO3NATENH ErHNEeTCKHX HHPAMHL
CTPEMIJIHCE MOPA3UTE JAJEKHX [MOTOMKOB ITYOHHON CBOUX BHAHHWH,
¥ OHU AOCTHIJIYM STOr0, BLIOPAB B KayecTBe «IJaBHOM reoMeTpHye-
CKOl MAen» IS NMUPAaMUABLI Xeollca — B3CJIOTOH NPSAMOYTrOJbHEIN
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TPEeYTOJBHUK, a JJA MHpPaMHIbI Xecppena — «CBAIMIEHHBIA», HIK
«eTHIIETCKHU » , TPEYTOJbHHK.

1.10. 30A0TOE CeyeHHne B rpeveckoii KyAbType

Oz3apenue Mudaropa

ITudarop efBa v He caMas H3BeCTHASA JIMY-
HOCTB B UCTOPHUH HAYKH. 3TO UMSA H3BECTHO
KaXJOMY YeJIOBeKY, H3VUABIIEMY I'eOMeT-
pur H 3HakoMoMy c Teopemoil Ilmgaro-
pa — enBa JIX He caMOH M3BeCTHOH Teope-
MO# IreOMeTpHH.

3EaMeHHUTHI hunocod u y4eHb, pean-
THO3HBIA M 3THYeCKUN pedopMaTop, BAHS-
TeJLHBIH [IOJTHTHK, OY0or B ri1asax cBOHX
YUYeHMKOB H IIapJaTaH M0 0T3hIBaM HEKOTO-
PBIX U3 €0 COBPEMEHHUKOB, — TAKHUM M30-
6paxxaror [Indaropa B anTHUHOHN JIMTEpaATY-
pe. O6 MCKIIOYHTEJLHOH IIONYAAPHOCTH Mudarop
ITidaropa y:ke DU AKHIHK CBUIETENBCTBY- 000475 TOAB A0 H.3.)
HOT MOHETHI ¢ ero usobpaskenueM, BrImynieHHsIe B 430—420 rogpl 1o
H. 9. [lua V Beka o H. 3. 370 cryvai 6ecupenenenTtuolii! ITudarop mep-
BEIM M3 rpedecKuX GuI0cod0B YAOCTOMICH CHEIHANBLHO IOCBAIIEHHO-
0 eMy COUMHEHNA.

BceMupHC H3BeCcTHa ero HAYYHAA [IKO0Aa, KOTOPYIO OH OpraHu30-
Ban B Kporore, rpedeckoi xonounu Ha ceBepe Urannu. [Mxona [u-
¢daropa, U, KaK ee ellle Ha3bIBaIoT, «IIudaropeiickuii coroz», 6p10a
ORHOBPeMEHHO H (pHI0codhcKol K00, B TOJUTHYECKON TapThel,
u pesuruo3HniM 6parcrBoM. YcraB «[Indaropeiickoro corwsas GbLI
OYeHb CYPOBBIM. KasxbI#l, KTO BCTYIIAN B HEr0, OTKA3LIBAJICH OT JIUY-
HOH cOOCTBEHHOCTH B IIOJL3Y COI03a, 00A3LIBATICA He IPOJUBATE KPO-
BH, He YIOTpebIATL MACHOH muimu, Gepeys TalHY VIeHMS CBOEro
yunrenas. YIeHaM [IKOJH 3allpellajock 00ydaTh APYTHX 3a BO3HA-
rpaxxjenue, Yuenue [Indaropa n ero yueHMKOB Kacajoch TApMOHHH,
TeOMeTpHM, TeOpHN YHcelN, acTpoHoMur. Ho camu mudaropeiinsr 6o-
Jiee BCETO IEHHJM Pe3yJAbTATHI, IOJYUYeHHBLIE B 00JIACTH TrapMOHUH,
n6o 0HM MOATBEPKIANIN UX HIEI0, YTO «YHUCIIa ONPeNeIAoT Bee» . Mio-
I'Me BeJIHKHE MaTeMaTHYeCKde OTKPBITHA OpUIHcEIBalorT Iludaropy
He COBCEM 3acJjyKeHHO. Hampumep, 3HaMeHHUTas ¢TeopeMa KBajapa-

5-2391



66 0O rnosa ). 3onotoe ceveHne, unm Kop Aa BUHum

TOB» (TeopeMa Iludaropa), safaouiasd COOTHOLIEHUE MEXKAY CTOPO-
HaMU PAMOYTOJBHOIO TPEeyroJbHHUKA, OblIa U3BEeCTHA erHITIHAM,
BaBUJIOHAHAM ¥ KHTalIam sajioaro go [Indaropa.

OznHako rNaBHBEIM MATEMATHYECKHM OTKDHITHEM Hudaropeilies
CUHTAETCHA OTKDBITHE Hecoudmepumbitx ompesios. Wccaenys oTHoO-
nIeH¥e AHATOHANK K CTOPOHE KBajpaTa, nudbaropeils AOKazaiu,
YTO 3TO OTHOIIIEHHWEe He MOKeT ObIThL BHIDAYKEHO B BHJE OTHOIUEHHS
JBYX HATYPaJbHBIX 9HCEJ, TO €CTh ABJSAETCS «UPPAIMOHATLHBIM ».
ITO OTKPHITHE BBI3BAJIO NEDPBHIH KPH3HC B MCTODHMH MATEMAaTHKH.
Kpowme Toro, nudaropeiickoe yueHue o HeJ0YnCJIeHHON 0OCHOBE BCero
CYLIECTBYIOMIETO IOCJIe 3TOTO Hejb3d OBLIO IPU3HATH HCTHHHEBIM.
[Toaromy nudaropeiibl UKITAINCE COXPAHUTEL CBOE OTKPBITHE B Tali-
He U co3many Jeregny o rubenu I'mnnaca MecomoTaMcKoro, KOTopblit
OCMeNuJicA Pa3TMacuTh 3To OTKphITHe., IlH(aropy HpHIIMCBIBAIOT
TaKKe PAX APYTEX TeOMETPHIeCKUX OTKDPHITHIL, 4 HMEHHO: TeopeMy
0 CYMMe BHYTDPEHHKX YTJIOB TPEYTOJBLHHUKA; 3aaYy O JAeJeHHH I1JI0C-
KOCTH Ha IIPaBUJIbHBIE MHOTCYTOJLHUKH (TPEYrOJbHUKY, KBaZpaTh
M IIeCTHYIOJLHEKH). CyimecTByeT MHeHHe, YTO HMeHHOo Iludarop
IOCTPOKJI «KOCMHYeCKHe» (DHUTYPLI, TO €CTh IATH HPABUJIBLHEIX MHO-
rorpasEuKoB. Uuorna Iudaropy npunouUcHBaOT U OTKPLITHE 30J10-
Toro cedeHHA. OTHAKO HEKOTODPHIe ApPEBHHE yUeHble YBEPAIOT, UTO
9TO He TaK U YT0 HOHATHE 0 30J0TOM cedeHHn [Indarop nosaumMcTso-
BaJ Y BABHJIOHSAH.

B uem »xe mpuuymHa crons GospuION momyJaspHocTH [Imdaropa
ysxe npu ero sxusan? OTBeT HA 9TOT BOIPOC AAI0T HEKOTODEIe HHTE-
pecHble (aKThl U3 ero 6uorpadnu, moMmenieHHble B «Brorpaguue-
CKOM cJIoBape feaTeneil B o6sacTy MaTeMaTHKH» (aBTOopsl A. U, Bo-
porua u A. C. Byraii, 1979). B cratse, nocsaiiennoil udaropy,
OTMEeqaeTcs:

«[o npeaanuo, Mudarop, YTOObI O3HAKOMUTHESR € MYAPOCTHIO BOCTOMHBIX
yueHblX, Bblexaa B EruneT u kak 6yaTo npoxua Tam 22 roaa. Xopolo 0BAaseB
BCEMYU HAYKaMK ErUMTHH, B TOM YMCAE M MaTeMaTHKOM, OH nepeexaa B BaBu-
AOH, TAE NPOXKHA 12 AET 1 03HAKOMUACS C HayUHbIMW 3HAKMSMH BaBUAOHCKHNX
xpeuos. [peaarius npunuceiBaloT Mugaropy nocewenne n Mnauu. 310
O4eHb BEPORTHO, Tak Kak Monna u Muaus Toraa umeAmn Toprosele CBasu. Bos-
BPaTHBLIMCL HA poakHy (okoao 530 roaa ac H. 3.) MNudarop nonsitaacs opra-
HY30BaTb CBOK (PUACCOMCKYIO WKoAY. OAHAKO NO HEU3BECTHLIM MPUUMHAM
o BCkope ocTasaneT Camoc 1 ceantes B KpoToHe (Tpedeckas KOAOHUS Ha ce-
Bepe MTaanm). 3aeck Mudparopy yaaacch 0PraHM3oBaTh CBOIO LIKOAY, KOTO-
pas AeACTBOBaAA NOMTU TPMALIATD AET».
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To, uro [Indarop geiicTBUTENBHO NPOOBLI Koaroe BpeMd B Ernnre
I IIOJIYYHJI TAM PAHT «[HOCBAIIEHHOTO» B TANHELI erHIIeTCKOH HAVKH,
OOATBEP:KAAeTCA H APYIHMH WCTOYHHKaM¥. Hampmmep, B KHUTE
Mosuau II. Xoumna «SHIMKIOTEAWUECKOe M3JOKeHHe MACOHCKOH,
repMeTHUECKOH, Kab0aTNCTHYECKOH 1 PO3EHK PEHIePOBCKOM CHMBO-
nuyeckoi dunaocopuu» (1992) B rnase « MucTHYECKOE XPUCTHUAHCT-
BO» IIPH onMcaHuyu AcTopuu Mucyca yrBep:kaaeTes, aro « Aucyc, 6e3
COMHEHH#, ObLI HOCBAIIEH B TOM Ke caMoM xpaMe Meanxunsegexa,
T/le 34 [IeCTh BEKOB /I0 3Tore 6611 nocsanieH [ludarop». Takum ofpa-
30M, BhIgamomascst poas ITudaropa B passuTHH I'PeYeCKOR HAYKH CO-
CTOHT B BLITOJTHEHHH NCTOPHYECKON MHMCCHH IT0 Tlepefate 3HAHHH ern-
[IETCKWX ¥ BaBMJOHCKHUX JKpenoB yueHbIM [Iperreit I'perun. Umenso
6aarogapsa [Indaropy, KoTopeiil 6611, 623 BCAKOTO COMHEHH S, OXHAM
u3 Hanbosee 06pa3soBaHHBIX MEICAHTE e CBOEr0 BpEMEHH, I'DedecKas
HayKa IOoJY4YHJa OrpOMHEIN o0beM 3HaHuil B obnactu duiocobuu,
MaTEeMATHKH U €CTeCTBeHHLIX HAYK, KOTOpEIE, IOTAR B GIACOTIDUAT-
HYIO CpeRy ZpeBHerpeuecKoil KyJbTYPhl, CIOCOGCTBOBANHA ee OYDHOMY
PasBUTHIO U IPHYMHOXEHHIO.

Passupasa ujgern o6 ncropudeckoil ponu Iudaropa B paspHTHH
IpesHerpeveckoil Hayku, Mropb IlIMeseB B cBoei Gpomrrope «PeHO-
meH [Ipesrero Erunras numer ciaegyoliee:

«M3BecTHOe BCceMy MMpY MMS KDOTOHCKHA YYMTEAb NMOAYYHA Rocae obpsiaa

MOCBRWEHUA. ITO UM COCTABACHO U3 ABYX NOAOBUH W O3HauaeT "npoapeBalo-

WA rapMoHunic”, nbo nndumn B ApeBHedt [peumnn Bblan XpHLamn-NpopuLa-

TeAbHUUAMM, a fop 8 ApeBHem ErunTe oanuetsopsia rapmonmio. Tax, Ha 3aka-

Te UMBHUAM3AUNHU APEBHEEI'MI"IETCKMG )erUbl, nepeAaBaﬂ COKpPOBEHHbIE 3HaHWA

NPeACTaBUTEAIC Haﬁmpalomeﬁ CHAY UMBHMAK3aUUK, CUMBOANYECKK CKPENAAAN

B OAHOM AULIE COI03 MYXCKOTO M YKEHCKOTO HaYaAa — ONAOT FAPMOHUN ».

Maes rapmoHuK 8 rpe4eckoi KyAbType

Hzaesa rapMoHMH, 0CHOBAHHOH Ha 30J0TOM CEYeHHH, He MoIJia He Koc-
HYThCH MPEUECKOr0 UCKyccTBa. IIpuposia B CBOeM IIMPOKOM HOHHMA-
HHM BKJIOYAJIa B ce0A TBOPUECKHEA MYP YeJOBeKa, HCKYCCTBO H MyS3bI-
KV, Tle feACTBOBAH Te JKe 3aKOHbI puTMa U rapMoBKu. [Ipenocrarum
CJIOBO ApHCTOTEJIIO:
«[pupoAa cTpemMuTCs K NPOTMBONOAGKHOCTSIM Y M3 HUX, A HE U3 NOAOGHBIX
Beluer, obpasyeT cossyume... OHa coueTara MYXCKOH NOA C XKEHCKWUM, a He
KaXAblA M3 HUX C OAHOPOAHBLIM U, TaKHUM o6pa30M, nepByio 06U1€CTBEHHYIO

CBA3b OHa oﬁpasosa/\a Hepes CoeanHeHHne I'IpOTHBOI'IOAO)KHOCTEﬁ, a He Nno-
CPEeACTBOM noaobHoro. Takxe u HMCKYCCTBO, NO-BUANMOMY, NoApaxas ﬂpM-

5+
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poA€, NOCTYNAET TakiM ke 0Bpa3oM. A UMEHHO: XKMBOMMUCh AeAAeT M3obpaxe-
HUSI, COOTBETCTBYIOILWE OPUrMHAAAM, CMelUMBasi GeAble, YepHble, XKEeAThie 1
KpacHbie KPACKK; MY3btKa CO3AaEeT €AMHYIO FapMOHMIO, CMeLsaB B COBMECTHOM
NEHKUU PAIAMHHBIX FOAOCOB 3BYKHU BbICOKME W HU3KUE, NMPOTSXKHbIE M KOPOTKHE;
rPamMMaTMKa U3 CMECH FAACHBIX M COMAACHBIX. .. CO3AAAA LIBAOE MCKYCCTBO».

Baate MmaTepraJs 1 HCKJIIOYHTE Bee JUIITHee — TaKOB agopHcTHYe-
CKM 3amevyar/JeHHEBIH MJaH BafATeN A, BoGpaBIIero B cebsa BCIO cephes-
HOCTE (puIocodhCKOi MYAPOCTH aHTHUHOTO MEICTIHTens. U aTo raras-
Had HedA I'PeUecKOT0 HMCKYCCTBa, MJS KOTOPOro 30J0TOEe CedeHHe
BIIEPBRIE CTAJIO HEKOTOPHIM 3CTETHYeCKUM KaHOHOM. OCHOBY HCKYyC-
CTBa COCTABJSET TeOPKUS nponopnuii. M, KoOHeUHO Ke, BOIIPOCHI IPo-
NOPIMOHAJLHOCTH He MOIVIH He 3adHTepecoBaTh [Iudaropa. [Tuda-
rop, BOSMOJKHO, IepPBHIHA U3 $huyocodos I'peryui, KOTOpHIH cTapaeTcs
MaTeMaTH4YecKH pa30o0paTh CYIEeCTBO MApMOHHYECKHX IPOMOPITUL.
IIndarop 314, YTO MHTEPBAJLI OKTABEI MOT'YT OBITH BHIDAYMKEHBL YHC-
JaMH, KOTODEIe OTBEYalOT COOTBETCTBYIOIINM KOJIeGaHHAM CTPYHEI,
H 9TH YHCJIOBbIE OTHOUIERHS GBLIH M0JI0KeHbI IIudharopoM B OCHORY
MY3BIKaAbHOR rapMoHuu. Iludaropy npunucHBanT 3Hanue apud-
MeTHYeCKO#, reoMeTpUYEeCKON M rapMOHHYECKOH Tpomopuii, a Tak-
’Ke saxoHa 3osiororo cevenud. I[Tocaenuemy Iudarop npuaasai oco-
foe, BEIJaOIleecsl 3HaUeHHeE, CAEJIAR INEeHTArPAMMY, HJIHM IEeHTAKJI,
OTJIMYHTEIHHEIM 3HAKOM CBOETO ¢C0103a».

IInartou, 3auMcTBYs THGaropeickoe yyeHHe 0 TaApMOHNH, TAKKe
IoAuepKUBaeT ocofoe 3HaYeHNe IPONOPIKMH B TEODUH TAPMOHKH:

«ABe YaCcTH UAM BEAMYMHBI HE MOTYT BblTh YAOBAETBOPUTEABHG CBA3AHbI MEX-
Ay coboi 6e3 nocpeacTsa TpeTbel; HamboAee KPaCUBbLIM CBSAIYIOIMM 3BEHOM
SIBASETCH TO, KOTOPOE COBMECTHO C ABYMS NEPBOHAYaAbHbIMU BEAHYMHAMMU
AaeT HauboAee coBeplueHHOe eArHOE Leaoe. AOCTUraeTCsl 3TO HaMAYULIMM
obpazom nponopuuen (aHaacrven), B KOTOPOR i3 TPEX YMCeA, MAQCKOCTEH
HAM TEA, CPEAHEE TaK OTHOCHTCA KO BTOPOMY, KaK NEPBOE K CPEAHEMY, a Tak-
e BTOPOE K CpeAHemy Kak cpeasiee K nepBomy. M3 3Toro caeayeT, 4To cpea-
Hee MOXET 3aMEHUTL NEPBOE U BTOPOE, NEPBOE XE U BTOPOe — CpeAHee U BCe
BMECTE Taxum 00pa3soM COCTABASIET HEPA3PbIBHOE BAMHOE LIEAORY.

ApHcToTeNb OCHOBHLIMHK TpeGOBAaHMAMM KDAacoThl BEIABHUIAET I0-
PAROK, IPONOPIIHOHAJBLHOCTS X OTPAaHNYEeHHOCTE B pasMepax. Ilops-
IOK BO3HKKaeT TOT/|a, KOTJa MeXXJy YaCTAMH LIeJIOT0 BOSHUKAIOT OIl-
pelieIeHHBIE COOTHOIIIEHUS, Npomopru#. B mMyswike ApucTOTeNB
OpHU3HaeT OKTABY HanboJee KpacHBLIM KOHCOHAHCOM BBUAY TOIO, UTO
yHcao KoaeGaHnii MeKAy OCHOBHBIM TOHOM U OKTABOM BhIpa’KaeTcs
MMepBLIMH YUCJIaMH HATYpalbHOro paga: 1 : 2. B moasuwu, 5o ero Mue-
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HHI0, PHUTMHYECKHE OTHOLIeHK!A CTUXa OCHOBAHBI Ha MAJIBIX YHCJIeH-
HBIX COOTHOLIIEHHAX, YeM AOCTHUraeTCA KpacKsoe BueuaTieHne. Kpo-
Me ITPOCTOTHI, OCHOBAHHOM HA COM3MEPHMOCTH OTAEABHBIX JacTell ¥
nejioro, Apucrorelb, Kak U 11n1aToH, NpU3HaeT BHICIIYIO KPacoTy
IPaBHJIBHLIX QUIYP H IIPOIOPIMH, OCHOBAHHOW Ha 30J0TOM ceve-
HUH.

He ronnko punocods! dpesHeil 'peniun, BO ¥ MHOTHE IpedecKue
XYAOKHUKY M aPXUTEKTOPHL YAeNAIA 3HAYHTEIbHOE BHUMaHHE JI0C-
THKEeHHIO MPOIOPIHOHAIBHOCTH. Y1 3T0 MOATBEDKAAETCA aHATIUIOM
ApPXHTEKTYPHBIX COOPYKEHHH IpedecKuX 30AunX. Ppurudickue rpo6-
uunbl ¥ anTnuHent [apdenon, «Kamons Ilonmuxnera u Adpogura
Kunncras IIpaxcurens, naubosee coBeplIeHHBIH rpedecKUN TeaTp B
SnuAaBpe U ApeBHENIIHA A3 JONIEAIIAX A0 Hac TeaTp [{uonuca 8 Apu-
HaX — Bce 5TO ApKUe 00pasibl BasgHUA U TBOPYECTBA, UCIOJTHEHHEIE
riyGoKoi rapMOHKUY Ha OCHOBe 30JI0TOr0 CeUeHHn .

Teatrp B Sumaaspe noctpoed Ilomuxaerom Muaxmum B 40-10
OIMMIHaZY U paccuuTaH Ha 15 Thicay yenoBek. Tearpon (MecTo Ais
apuTeJeil) e UTCA Ha Ba Apyca: NepBhIid HMeeT 34 psfa MeCT, BTO-
poit — 21 (umena Pubonauqn!). PacTBop yria, 06eMIIOIIET0 TIPO-
CTPAHCTBO MEK Y TeATDOHOM H CKEeHOMH (HpHCTPOHKa AJIs HepeoAeBa-
HMSA AaKTepoB M XpaHeHHS DEKBH3HTA), MAJUT OKDPYKHOCTH
ocHoBaxusa aMduTearpa B orHomenun 137°50'/222°50" = 0,618 (s0-
JIoTas MPOIIOPIHA). ITO COOTHOIIEHNE PEAIN30BAHO NPAKTUYECKH BO
BCeX aHTHYHEBIX TeaTpaX. JlanHas nponoplinsa y BuTpyBsus, B ero cxe-
MaTHUYeCKMX H300pa’KeHUAX TaKOro pojJia MOCTpPOeK, COCTaBJIAET
5 : 8, TO eCTh pacCMATPHBAETCs KaK OTHOIIeHHe yncen PuGonaddn.
Tearp [Iuouuca B Abunax TpexbapycHbld. IlepBriil spyc umeer 13
CeKTOopOoB, Bropoit — 21 (uncna Pubonauun!). OTHOIIEHHE DACTBOPOB
YII0B, AeAANHX OKPYKHOCTH OCHOBaHMS HA JABE YacTH, COCTABJAET
TY K€ CAMYIO 20JI0TYIO IIPOIIOPIHUIO.

Tpu cMesKHBIX YMCIa U3 HadaJbHOro (parMenTa psana Pubonad-
un 5, 8, 13 ecTb BeJIMUHHE] pa3HOCTEH MeXAY PagUyCaMH OKPYKHO-
cTeil, JeKAIMX B CCHOBAHMH ILJIaHA HOCTPOECHHA GOJBIIMHCTBA TeaT-
poB. Pag ®nbonauum cay»xuji Kak Gbl MacIITaGHON HIKAJION, T/e
KasKzioe YICIIO COOTBETCTBYET eshIM eJHHUNaM aTTHYeCKoro pyTa,
HO B TO K€ BPeM#A 9TH BeJJHYHHBI CBA3aHLI MexKAy coboll enHoi Ma-
TeMaTUYeCKON 3aKOHOMePHOCTEIO. IIpK mocTpoeHNHA XPAMOB 38 OCHO-
BY 6paJics YeJloBeK KaK «Mepa BeexX Bellefi»: B XpaM OH JIOJIJKeH BXO-
[IWUTSH «C TOPIO IMOAHATOH rosyosoii». Ero poct fesuics Ha 6 eauHnn,
(rpedeckux (pyTOB), KOTOPEIE OTKIaAbIBAIHCH Ha JIMHENKe, 4 Ha Hee
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HaHOCHJIACh IIIKaJIa, JKECTKO CBABAHHASA C IIOCJIeNOBATEIHHOCTBHIO
LIecT 4ieHoB paga Pubonavun: 1, 2, 3, 5, 8, 13 (ux cymma paBHa
32 = 2°). IIpuGaBieHNeM UM BHIYUTAHUEM BTHX STAJIOHHBIX OTpes-
KOB [JOCTUTaINCh HEOOXOJUMBIe NMPONOPIMH CoopyskeHus. IllecTu-
KpaTHOe yBeJIMYeHUe BCEeX OTJIOXKEeHHBIX Ha JHHEeHKe pasMepoB CO-
XPaHAMO TapMOHMYECKYIO IIPONOPIIXMIO. B COOTBeTCTBHMHM ¢ 3TOH
LIKAJIOW ¥ CTPOMJIM XPAMBI, TEaTPHI U CTALMOHEL.

Teopusi usmepeHus rapMOHMM IO NPUHIHUIY HeJ€HHS NEJOTO B
CpefiHeM M KpaiiHeM OTHOIeHHUHM (30J10Toe ceueHHe), paspaboTaHHasd
AHTUIHBIMYA MaTeMaTUKAMH, U CTaja TeM QyHIaMeHTOM, Ha KOTOPOM
BIIOCJIEAICTBUY GBLTH BO3/BUIHYTHI KOHIEIIIUY F'aDMOHUH B HCKYCCTBE
¥ Hayke EBporrsl.

BeAnkoaenHbliii Mapgeron

JpeBHIE TPEKH OCTABUJIM HAM BEJIUKOJIEIHbIE TaMATHUKY apXUTEK-
TYDBI, KOTOPEIE JOCTABJSAIOT COBPEMEHHBIM JIOLAM TaKOe JKe 3CTeTH-
9IeCKoe HacJaXK[eHre, KaK M HallluM JaJIeKuM npeakam. Y cpenu Hux
IIepBOe MECTO I10 IIPaBy IPUHAMIEKUT [lapheHoHY.

Crpourenscrro IlapdeHoHa cBA3aHO ¢ ApaMaTHYECKUMU CTpaHU-
namu ucropuu [Ipesneit nnaasr. B 480 roxy no . 5. apmus IIepcoB

Puc. 1.18. NapdeHoH
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Puc. 1.19. F'apMoHuueckuit aHaaus Mapderora

Bo ruase ¢ napem Kcepkcom Bropriaacs B I'penuto. ITosruuma BapBa-
POB JBUTaJIUCh C C€BePa U OCTAaHOBUJIUCH ¥ PepMONMILCKOrO yIIe-
abs. IlyTs um nperpaguau 300 ciapTaHCKUX BOMHOB, IIPUKPHIBAB-
IIMX OTXOJ OCHOBHBIX BOMCK. B pesynbTaTe mpenaTenscTBa Bce OHU
ItajJy BMeCTe CO CBOMM IpeABoguTeseM — mapem Jleounmom. Ilepcun-
CKas apMus 3aXBaTUJIa U pasrpoMuia AQHUHEI, HO 3JIJIMHBI C YeCThIO
BBIJIEPXKAJIN THAKEJIOe MCIBbITaHWe, PA3TPOMHUB IMEPCUACKUN (JIOT U
apmuio. ITo6esa rpexoB HaJ lepcaMy 03HAYAJIA TOPKECTBO IIPUHIIU-
II0B IEMOKDATUX U CBOGO/bI; OHA IPHBEJIA K HOBOMY ILJIOJOTBODHOMY
HMIIYJIbCY B I'DEYECKOM MCKYCCTBE, K SII0X€ HCKYCCTBA BBICOKOM
KJacCcuKu. B mpousBeneHnAX 3TOro mepuoja mpeo6agaloT YyBCTBA
BEJIUYUSA U pafocTH. POPMEI XyA0KECTBEHHBIX IIPOU3BEeHU I OTIH-
YalOTCA BBICOKOM TrapMOHHYHOCTHIO M ILJIACTHKON. BomiomeHunem
9THUX KavecTB ABJdAeTcs xpam Adwune! ITapdeHoH — BeslmKojIemHOE
coopyKeHHe aUHCKOT0 AKpOIIOJId.

Ha nporsisxenun 15 ser npaBiaenus Ilepukia B Apunax coopy-
JKaJii HeOOBIKHOBEHHBIE IT0 KPAacOTe XPaMBl, ajITapy, CKYJbITYpHI.
PyxoBonuTeseM Bcex pa6oT 6511 Ha3HAYEH BHIAAIOIIUICA IPeYeCKU
ckyabntop @upuit (Phidius), B yecTh KOTOPOI'o 30JI0TOE CeYEHME Ha-
3BIBaIOT yacTo uucyiom PHI.

Bcro BTOpyIo nmosoBuny V Beka [0 H. 3. Ha AKpoIIoJIe IIJI0 CTPOR-
TEJbCTBO XPaMOB, IIpoNuJel (IpefgBepuit), aarapsa u cratyud Adu-
Hbl Bourtenbaunel. B 447 rogy mauamacs pabora Hag xpamom Adu-
Hbl — Ilapdenonom. OHa mpogosskanack 1o 434 roga no H. 3. s
CO3laHMA I'apMOHMYECKOH KOMIIOBUIIMM Ha XOJIME ero CTPOUTENU
YBEJIMYUIA X0JIM, COOPYAUB IIPH STOM MOIIHYIO Hacklnb. CoBpeMeH-
HBIE HCCHIeZIoBATeNIN YCTAHOBUIIN, YTO IPOTAKEHHOCTh X0JIMAa Tepel
ITapdenonom, nnuHa xpamMa AGuHSI 1 yyacTKa Axpomnoss 3a [lapde-
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HOHOM COOTHOCATCH Kak OTPe3KH 3oJsoToll nponopnnuu. Takum obpa-
30M, 30JI0Tas IPONOPIUA GBlIa HCIOJAbL30BAHA YiKE IIPH CO3TAHUH
KOMIIO3HIIMY XPaMOB Ha CBAILIEHHOM X0JME.

PesynbTaToM COBMECTHBIX YCHINN apXHTEKTOPOB, CKYJILITOPOB,
Ja u Becero Hapoga [peBHe#t 'pemuu asunock cosganue Hapgenona
(puc. 1.18), xpama 6oruru Adunst ITapgenoc, KOTOPHIA MO IIPaBY
cuNTaeTcs BennIailIuM TaMATHAKOM JPeBHEIDEeUeCKON apXUTEeKTY-
pol. Onncamns [Tapgernona Beerga N300MI0BANH TOJIBKO MPEBOCXOA-
HBEIMH CTeHeHIMH. ITOT XpPaM, TOCBAINeHHBIN IOKPOBUTEILHMUIIE IO~
poaa — Goruue Ajune Ilappenoc, mo mpaBy CUMTAETCH ONJHUM U3
BeTHYalmIuX 06pasloB aHTUYHONO 304YEeCTEAa, IIeeBPOM MHPOBOTO
HCcKyccTBa H miacTHxM. OH moctpoen B cepegvHe V BeKa Jo H. 9.
ckyabnTopamu Hremunom u Karauxpamonm. 3ro GbLI IepUOJ BBIC-
HIEeTO MO'beMa aHTHIHOH KYAbTYPEI, H XpaM 60ruHM ADUHLI Ha XOJ-
Me AKpOTNoJIb 11O cell JeHb roPAo HaIlOMHHAET 06 9TOM BCeMY MHDY.

Tapmorwnueckuit ananus [Iapdenoma GBI OCyIIeCTBIEH MHOTHMH
uccregoparenamu. 1 xoTs 3TH HecnefoBaHNA HECKOJBKO OTAHYAIOT-
¢ CBOMMM IOAXOJMaMU, BCE MCCIeAOBATETH CXOAATCA B TJABHOM:
IIapdenon oTiHuYaeTcH Y AHBATEIBHOM BEJIXIECTBEHHOCTHIO M B TOXKE
BpeM# INIyGOKOH UesI0BeYHOCTHIO aPXUTEKTYDHBIX ¥ CKYJILITYPHBIX
o6pasoB, a raBHOH NPUYHHOM KpacoTs! IlapdeHoHa aBiserca Hc-
KJIIOUNTEeNbHAA COPa3MePHOCTE ero YacTell, OCHOBAHHAA Ha 30JI0TOM
ceueHnu (puec. 1.19).

B crpourenseree Ilapdenona npuHuMaI yuacTue Bech Hapo[. Co
BCEX CTODOH cBeta B AQHHEI JocTaBaA K GeJIbIA MpaMop, MeAh, CJIO-
HOBYIO KOCTE, 30JI0TO, YepHOe AepeBo, Kunapuc. Iloscioxy paborann
peMecJIeHHHKH: MacTepa INIMHAHBIX U3AeJaAH, IJOTHHKH, MeJHHKH,
KaMeHOTeChHl, »KHBOIIKCHEI, 3MAJHPOBLINKY, I'paBeprl. Pacxoanl Ha
crpouTeabeTBo IlapdencHa Guliu orpomMubl. Bparu Ilepukia, KoTto-
pBIi1 B Te rofsl npasui AdrHamMu, OOBUHHUIH ero B PacTOYUTEILCTRE
¥ Hecrojie3HOH TpaTe rocyAapeTBeHHbIX cpelcTB. Torga Ilepuka 8 co-
OpaHrAM OpeJJIOKHII HapoAy BOIPOC, HAXOAUT JH OH, UTO M3[ep:KaHO
MHOro. OTBeT ObLE, 4TO oveH: MHOrO. ¥ Torma Ilepuka npepiroxun
OTHECTH BCe H3iepKKH 1o crpouTenbeTBy Ilapdexnona ua ero cuer,
HO IPH 9TOM Ha 3faHuM IlapdeHoHa OH HANIMTIET TOJLKO CBOE UMA.
ITocae atux ciob IlepHKaa Hapok, BOCXHIEHHBIH BeJHINEM €0 1y-
Xa (MJIM He 3KeJiaf YCTYIaTh CJIaBY €My OLHOMY), 3aKpHYAJT, YTOBEI OH
BCE M3AEPKKH OTHOCHJI Ha o6I1eCTREeHHEII CYeT U TPaTHJI, HHYEero He
Kanes.
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K coxanenuio, cyabba DUAAS, OXHOTO W3 IIABHBIX cO3AaTeNel
AKpOTIOJIS, CIAOKHIACH Tparmyecku. OOBMHeHHBIH MTPOTHBHUKAMU
ITepHuKJa B TOM, YTO OH IPHCBOKJ YACTh 30J10Ta AJIA CTATYH Adunel,
a TaxsKe B HeuecTHH (3a To, YTO H300pa3uy Ha ee I[UTe CPe/li IPOYnX
Hepuk.a u camoro cea), Puaust 6611 6ponren B TI0ppMy. OH CKOH-
yaJsics, CKopee BCero, HaXoAACh B H3IEAHHM B Oyujie (Ha cepepo-3amna-
ge [lenonouHeca).

CoxpaHuJiach JereHjia o TOM, KaK CTaphIil oceJs KasKAbli AeHb BO-
a1 Ha apUHCKHI AKPOTIO/b KaMHHE I8 cTpoMTenscTBa llapdeHoHa.
Koraa oH OKOHUATEJHHO OAPAXJE], ero oCBOBOAMIA OT 0GH3aHHO-
creit. Ho kasggoe yTpo oceJ meJ co BceMH K Ilapdenony. H rpexun
crazani «CMOTpHTE, Aake OCeJ IOHAJ 3HAYEHHME TOr0, ITO MBI TBO-
puMm». Y faiu eMy «eHCHIO», 003aBIINCh KOPMHUTH €T0 3a obniect-
BeHHBIH cUeT [0 CaMoil CMepTH.

Huko:nait BacioTuHcKui, aBTOP 3aMedaTeALHON KHITH <300Tasd
mponopirus» (1990), moceaTui [lapdeHoHy cliefyIOMIAE CTHXH:

CBAIIeHHBIA XOIM K XpaM
BosxecrBenHoit AdHHEL,
Benurosnenueiii Ilapdenon,
TToxopoHUB 3a6BITHIE PYHHEL,
K 6oram OuimMna ycTpeMJieH.

30A0TO€ ceueHue B rpeveckoi CKyAbnType

DTaq0HOM KPacOTH YeJI0BeIecKOoTo TeJa, 00pasioM rapMOEUIECKOT0
TeJIOCTOMKEeHUs U3AaBHa U N0 IPaBy CUMTAIOTCS BeJHKHe TBOPEHHUA
I'pegecKUX CKyJabITopos: Puius, Homuknera, Mupona, IIpakcure-
n%. B cBOMX TBOPeHMAX pedecKie MacTepa UCIO/Nb30BAM IPUHITNI
aosioTo mpomnopnuy. OJHHUM U3 BRICIIINX JOCTHIKEHUM KiIacCHYeCcKo-
T'0 IpeYecKoro MCKYCcCTBAa MOXKET CIYKHUTE CTATYS Hopugopa, ussa-
anuasa [Toraxaerom B V Beke 1o H. 2. (puc. 1.20 u puc. 2 nBeTHOH
BEJIefKH). DTa cTaTysI CUMTAETCA HAMJIYUIIHM IDHMEePOM IJIH aHasi-
3a MPOIOPIMI M/eaIbHOro YeI0BeYeCcKOoro Telia, yCTAHOBJIeHHBIX aH-
THYHBIMH IPeYeCKUMY CKYIbNTOpaMHU. BeAb UMeHHO STOH CKYJIBITY-
pe 65110 IPHCBOEHO HasBaHue «KaHOH».

@Hrypa IOHOIINA BHPAMAET eZUHCTBO IPEKPACcHOro U no0JIecTHO-
ro, JIeXAN{HX B OCHOBE HPHHIMIIOB I'DEYECKOTC MCKYCCTBA. Craryst
HOJTHA CIIOKOHHOHN yBePEeHHOCTH; FapMOHMSA JMHUH, YpaBHOBEIIeH-
HOCTBH YacTeil oJUIEeTBOPAIOT MOTYIIECTBO dusuueckoit cunnl. n-
POKMe ILTeYH MOYTH PaBHBI BHICOTE TYJIOBUINA, BHICOTA I'OJOBBL BO-
ceMb Pa3 YKIAAbLIBAETCH B BhICOTE TeJa, 4 MOJOKEHNe TYIIKa Ha Teje

6—2391
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aTJjieTa oTBeyaeT 30JI0TOM IIponopuuu. 'apMOHNYECKUI aHAJN3 CTa-
tyn [lopudopa, nposesenuslit npogeccopom I'. II. I'pumMoM B ero
kHure «IIponopnuoHanbHOCTE B apxuTeKType» (1935), yxaswiBaer
Ha CJIeJyIOIyIO CBA3b 3HAMEHHUTOM CTATYU C 30JIOTHIM CeYeHHEeM
M =r.

01. IlepBerit pasgen ¢urypsl Hopugopa UIKM ee IMOJHOU BBICOTHI
M’ = 1 B nponopnuu 3o0Toro ceuenns M! = 1 u M2 = 172 IIPOXOOUT
Yyepes MyIoK.

2. Bropoii pasgen HukHei wactu TysioBuma M2 =12 u M3 =1
IIPOXOJUT Yepes JIUHUIO KOJIeHA.

3. Tpermit pasgen M® =1 u M* =1 mpoxogur yepes amHMIO
HIeu.

OZHUM U3 JYyYIINX MaMSATHHKOB IPeYeCKOro CKYJbLITYPHOIO MC-
KyccTBa sABJseTca Benepa Muaocckas — cratysa 6oruan Adpogu-
TBI, HaliflecHHAA Ha ocTpoBe Meioc (cKyJabnTop Arecagap u3 AHTH-
oxuu Ha Mepape, okosio 120 roma mo H. 3.). Borursa usobpakeHa
CKYJIBIITOPOM II0OJIyOOHaXXE€HHOM, TaK UTO OfesiHNe, 3aKyThIBas HOT'H
¥ HU3 TOpCa, ABJAETCA IOCTAMEHTOM JJISI OTKPBITHIX PYK, KOTODHIE
OBLIM IIOKA3aHEI B ABHKeHUH (puc. 1.21 u puc. 3 mBeTHOM BKIEHKH).

_______ X ol
M‘
Ml
MI
g
MI
Ml
M!
Fhi
Puc. 1.20. lNoankner. Aopudop Puc. 1.21. BeHepa

Muaocckas
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Bo3MOJKHO, B OXHOI 13 HUX Adpoaura aep:xaia s1610k0. B amoxy ai-
JIMHU3MA OHA 6bLIa OJHOM U3 JI06UMBIX 60oruHE. Ee npeacTaBIsAIN TO
KOKEeTJIMBOM, TO 3alyMUMBO#, TO I1aJOBIUBOMN. AdpoguTa C OCTPOBA
Mesoc cTpora u ciaepikaHHa. Y Hee IIpocTas mpHUYecKa ¢ NMPAMBIM
Ipo6OpOM, JIUIIO U PUTypa IpeACTaBIEHB JOBOJIbHO 06061enHo. Be-
POSATHO, OHA CTOsLJIa Ha BHICOKOM ITOCTAMEHTE ¥ CMOTpeJIa Ha 3pUTeNs
cBepxy BHU3. Benepa Munocckas ABAAETCA HACTOAIIEH KEMUIYHKHU-
Hoit JIyBpa, 5TAJI0HOM KE€HCKOM KpacoTsl JlpeBHei Oragbl.

1.11. 3oA0TOE CeueHue B UCKYCCTBE
Bo3poxaenusi. <Mona Anza» AeoHapao Aa BuHun

Maes «00XKeCTBEHHOH rapmoHuu» B 3MoXy Bo3poxaeHus

Wgesa rapMOHMHM OKasajlach B DALY TeX KOHIENTYalbHBIX IIOCTPOe-
HU AHTAYHON KYJIbTYPHI, K KOTOPHIM IIEPKOBb OTHECJIACh ¢ G0JIbIION
3aMHTEepecOBaHHOCTHI0. COryIacHO XpUCTHAHCKOM JOKTpUHE, BeeseH-
Has ObLTa TBopeHMeM Bora u 6ecripeKocJI0BHO MOAYMHSIACH €0 BO-
sne. I xpuctuancKkuil Bor npyu cOTBOPEHUH MUPaA PYKOBOACTBOBAJICSH
MaTeMaTHUYeCKMMM IPHHIMIAMU. JTa KaTOJWYeCKas AOKTPHHA B
HayKe ¥ UCKyccTBe Bospokaenus npuobpesa GopMy MOMCKa MaTe-
MAaTH4YeCcKOro IJIaHa, 1o Koropomy Bor cosnan Beesennyio.

Ilo MHEHMIO COBPEMEHHOI'0 AMEPHKAaHCKOI'0 HCTOPHKA MaTeMaTUKHI
Mopuca Kaitna, HMeHHO TeCHOe CIMSHUE PETUIMOBHON JOKTPHHEL O
Bore kax TBopIle BceslenHON X aHTUYHOM UJIeH O YKCJIOBOM rapMOHUK
MUPOBJaHUsA, CTAJIO OJHOM U3 BaXKHENIUX IPUINH OTPOMHOTO BCILJIe-
CKa KyJbTYphI B am0Xy Boaposxaenusa. Haubosee SpKo riaBHas mejib
HayKH 310XY Bo3poskIeHUS N3JI0KeHa B CIeyIOeM BEICKa3blBaHNU
3HAMEHHUTOrO acCTPOHOMa aToii snoxyu Morarnna Kemepa:

« AQBHOVA LIEABIO BCEX MCCAEAOBaHMII BHELIHETO MUPa AOAKHO BbiTb OTKpbITHE

pPauUMOHAABHOrO NOpPAAKa U rapMoHuu, KOoTOpble bor Hucnocaaa MHpY U OT-
KPblA HaM Ha A3blke MaTeMaTUKn».

HUckyceTBo amoxu Bosposkaenus (0co6eHHO SKMBOIIXCH) B 3HAYHU-
TeJIbHOII CTelleHH CBS3aHO ¢ 6mbieicKIMU cloKeTaMu. SIpKuUM mpu-
MepoM KapTHHBI, HAITUCAHHOMN 10 GHGJIEHCKUM CIoXKeTaM, ABJIAeTCH
kapTuHa «CBATOE cemeiicTBO» MuKelaHKeO. OHa cIpaBeJJInBO
[OpU3HaHA OXHMM M3 IIeJeBpOB 3alaJHOeBPONEeHCKOro MCKyCCTBA.
910 eguHCTBeHHas pabdoTa MuKeIaH/AXKeJIO0, BEIIIOJHEHHAA Ha Aepe-
Be, KOTODBIH 3a HCKJIIOYeHIeM PUMCKHUX (PpPecok 66/ IbIIyIo 4acThb Bpe-

6*
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MEHH MOCBATUI CKYJbIType. @Purypa Mapuu, Mocuda u Mmaanesna
Xpucra o6pasyioT BUHTOOGPa3HY0 I'PYIILY, BHOCA CHUJbHBIN 3apsf
IIACTUYECKOM 9HEepruu B KOMIOBUIIMOHHOE Iesoe. KapTuny gacro
HaspIBalOT «TorAo IIoHU», MOCKOJIBKY, BO-IIEPBBIX, OHA IpPUHAZJIE-
»kasa cemericTBy [loEM Bo PopeHIuN, a BO-BTOPHIX, UMEeT KPYIIYIO
hopmy (mo-arrHuiicku tondo). Ilo ob1IenpUHATON TUIIOTE3e, KAPTH-
Ha OblTa McIoJHeHa K cBanbbe Aunoso Joru ¢ Manganenoi Crpor-
UM, repd Koropoil BeIpe3aH Ha pame. IIpousBefss rapMOHHUYECKHUIH
aHaJIN3 3TOM KapTUHBI, UCCIEeNOBaTe U OOHAPY KU, YTO KOMIIO3H-
U KapTUHLI OCHOBAaHO HAa nernmaxae (puc. 1.22 u puc. 4 nseTHOR
BKJIEHKH).

Jpyrum npuMepoM KapTUHEI, OCHOBAaHHOI Ha Ou6JIeCKOM CIoKe-
Te, ABJsgeTca KapTuHa «Pacnsatue» (Crucifixion) ele ofHOT0 3HaMe-
HUTOTO JKHBONMCIA dI0XM Bospoxkaenuss — Pagasrs Canmu
(1483-1520). I'apmoHWUeCKU# aHaIU3 KapTUHE! (puc. 1.23) moka-
3BIBAET, YTO B KOMIIO3UIIMOHHBIN [IJIaH 9TOM KapTUHBI OCHOBAH Ha 30-
JIOTOM paBHOOeJpeHHOM TpeyroJbHuke (puc. 1.12 u puc. 5 nBeTHO
BKJIEKH).

Puc. 1.22. MukeraHaxero. CesiToe ceMeincTBO
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Puc. 1.23. Pacpasnb. Pacnatue Puc. 1.24. MukeraHaxeAo.

AaBua

«ButpyBuiickuii yeroBek» AeoHapAO Aa Buxun

B nepuon Bo3poskgeHNs IPOJOJIAKAIOTCA IOMBITKY CO3AATh Ueasn-
3UPOBAHHYIO STAJOHHYIO MOZeJIb TapMOHUYECKHU Pa3BUTOT'O YeJIOBe-
yecKoro Tesa. VMI3BeCTHO, UTO pasMaX BBITAHYTHIX B CTOPOHBI DYK
YeJI0BeKa IIPIMEPHO PaBeH ero PocTy, BCIeJCTBYE Yero (Urypa 4eo-
BeKa BIMCBHIBaeTCS B KBaJpaT U Kpyr. VI3BeCTHHI uneaibHble QUry-
pHI, cosnanHble Jleonapzo fa Bunuu u [llopepoM. [laBHO cyIecTByeT
MHEHMe, 4YTO IIeHTaroHaJbHas, WJIW HOATAJIydYeBasi, CHMMETPUI,
CTOJIb XapaKTepHas [JIsi MUPA PACTEHUI U JKUBOTHBIX, IIPOSABIIAETCS
B CTPOEGHHMH 4YeJIOBEUeCKOro Teja. JesoBe4eCKoe TeJ0 MOXKHO pac-
CcMAaTpHUBATh KaK MATUIYYEBOe, Te JydaMu CIYKaT r'oJioBa, iBe py-
KM ¥ IBe HOTH. B cBA3MU ¢ 3TUM MHOTHE HCCIe0BaTeI MaTeMaTuye-
CKUX 3aKOHOMEpPHOCTel TeJia YeJJ0BeKa BIIMCHIBAJIY €ro B IeHTarpam-
My — TaK HasBaJIH [I03y YeJoBeKa ¢ pasABUHYTHIMU Ha 180° pykamu
¥ pasBesieHHLIMH Ha 90° Horamu. Takasg MOZesb HalllJIa OTPaKeHue U
B mocTpoeruax Jleonapnao na Bunuu u Jljopepa, B 4acTHOCTH B ury-
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Puc. 1.25. «BUtpyBuiAckuii 4eroBeK»
AeoHapao Aa BuHuu

pe 3HaMeHHTOro «BuTpyBuiicKoro 4yenoBexa» Jleomapao xna Buxun
(puc. 1.25).

«AaBuA» MUKeAaHAKEAO

IIpuMepoM 3TaJOHHOM MOJEeIN FapMOHMYECKH PasBUTOrO YejoBeve-
CKOr0 Teja sSBJfeTcsa 3HaMeHuTas cratys Jasuda MukxenaHmxeso.
B 1501 rogy Mukemana»eso OOJYYHJI OT IpaBUTeNbCcTBa PIIOpeH-
MU 3aKa3 Ha co3faHue 5,5-MeTpoBoii craTyu JlaBuzma, Has KOTOPOH
oH pa6orai ¢ 1501 mo 1504 rox. YcraHOBJIeHHAA Ha INIaBHOM ILIOLIA-
ou diropernuu psigom ¢ parymrei ITananno Bexxkuo, oHa foMKHA ObI-
JIa CcTaTh CUMBOJIOM cBo60AEI pecrnybimuku. MukenaH Kea0 u3obpa-
sun JlaBu/ia B BIZie IDEKPACHOT0, aTJIETUYECKH CIIOKEHHOI'0 FUraHTa
B MOMEHT IIepe/[] CPa’KeH1eM, II0JHOTO YBEePEHHOCTH 1 T'PO3HOM CHUJIBI
(coBpeMeHHUKH HasbiBaiu ee terribilita — ycrpamaromasn). U mo-
no6uo0 opudopy ITonukiera, KOTOPBIM B AHTUYHYIO 3II0XY CTAJ Ka-
HOHOM KpacoTBl MYXKCKoro Teia, JaBuma MukxenaHKeI0 MOKHO
CUMTATH KAaHOHOM 3moxH Bospoxxaenus. CpaBHeHue craTyu JlaBuja
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(puc. 1.24 u puc. 6 nBeTHOI BKJIEITKH)
co crarysmu J{opudopa (puc. 1.20) u
Beneps! Munocckoit (puc. 1.21) He oc-
TaBJIsieT HUKAKUX COMHEHUH B TOM, YTO
Bce mpomopuuu JlaBuja OCHOBaHBI Ha
3osioTOM ceueHHUH!

«MoHa Auza» AeoHapAao
Aa Bunum

PeneccaHC B MCTOPHUHU KYJBTYDHL CTPaH
BanazgHoit u IlenrpanbHoit EBpombl —
ImepexofHas BII0Xa OT cpefiHeBeKOBOM
KyJBTYpPHl K KYyJbType HOBOTO BpeMe-
Hu. Ilpu stom Haubojee XapaKTepHOH
yepTOil 9TOM BIOXM SIBJIAETCS TyMaHHU- AeoHapao Aa Bunum
CTHUYECKOe MUpPOBO33peHHe M obpae-

H¥Me K AHTHYHOMY KyJbTYPHOMY HACJeNuio, Kak Obl BO3POK/IEHUE
AHTWYHOM KyJbTYyphl. Dmoxa BosposkaeHus OoTMe4eHA KPYIHBIMH
HAYYHBIMH OTKPHITUAMHU B 00/1aCTHU €CTECTBOSHAHMA. Cnenudude-
cKOM 0COGEeHHOCTHIO HAYKHU 9TOH 9II0X ¥ ObLj1a TeCHAS CBA3D C HCKYCCT-
BOM, ¥ 9TO 00beJMHEHNe MHOI/a BhIPaXXajoch B TBOPUECTBE OIHOM
nuanoct. Haubosee spKMM IIPUMEPOM TaKOX MHOT'OI'DAHHOM JHY-
HocTu apiasiercs Jleonapdo 0a Bunuu — XyAOXHUK, yUYeHbIi, NHXKe-
Hep. ITopaskaeT KOJMYECTBO TAJIaHTOB, KOTOPHIMH OT IPUPOABI ObLI
mapeneH Jleonapzao na Bunuu. Bor Kak onuchIBaeT fa Buaum JKypHa-
nuerka Anekcanapa [IncTyHOBa B CTAaThe «Myssika Jleonapao». Jle-
OHApZO OT IIPUPOABI UMeJI 3aBUAHOE 3A0POBLE, 6bLJI IIpeKpaceH CO-
6010, BHICOK, cMHeryias. Poxuiicsa mox aBes3foil Mapca 15 ampens u,
MOKeT GBITH, II03TOMY 00JIazan OrpOMHO# CHJION U MY’KCKO# mobJre-
cThio. JIUBHO ITeJI, Ha IJIasax y crymaTesieil COUNHAA MeJIOUN U CTH~
xu. Urpas Ha n1060M My3BIKaJIbHOM HHCTPYMEHTE, 6oJiee TOro, cam
HUX CO37aBaJl.

Ho riaBHBIMM 00JACTAMH JeATeJbHOCTH, I7ie MPOABUJICH reHui
Jleonapno, OBLIM HayKa ¥ MCKYCCTBO. Jlnsa uckyccrsa JleoHapzo na
BuHYY COBPEMEHHUKH ¥ [IOTOMKY HUKOT/la He HaXO/[MJI HHBIX ompe-
leJeHuil, YeM «I'eHHaJbHOe», «60KeCTBeHHOe», «Besiuxoe». Ho Te
sKe CJIOBA MOYKHO OTHECTH U K ero HaydHBIM OTKPOBEHUSIM: OH IIPUAY-
MaJ TaHK, 9KCKaBaTop, BepToJjeT, MOABOAHBIN Kopabib, mapalor,
aABTOMATHYECKOe OpYJHe, BOJOJIABHBIA ILIEM, gudpr. OH pemna
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CJIOXKHeIe NPo6ieMbl aKyCTHKH, GOTAaHUKH, KOCMOrpaduu, Ipu-
AyMaJ Ha CToJIeTHe paHbIle, yeM I'asuireil, 4acoBoi MaATHHUK, pas-
paboTas TeopuIo MeXaHUKHU U MHOTroe Apyroe. OTHOIIeHUe K rapMo-
HUM MUpo3JaHud JIeoHapZO BEIpa3uI B CIOBAX:

«Bcsi 3emAs, ropel, Aeca, MOpPsi COCTAaBASIIOT EAMHOE LIEAOE, B KOTOPOM BCE APYT
Apyra nuTaeT, CO BCeM B3aMMOAEHCTBYET, BCe B3aMMOCBSI3bIBAET, NOAAECPKM-
BAET, HO B TO € BPEMS M Pa3pyllaeT, OGHOBASIET».

B sane Jlyspa, B Ilapuke, Ka bl TOCETUTENb IIBITAETCH OThI-
CKaTk ONHY KapTuHy. Kapruna sta — smamenutasa «Mona JIusa»,
unu «JproxoHza», IpUHAJIEKamasa KucTH JleoHapao na Bumun.
Macrep paGoran Haj DOPTPETOM HAIDAMKEHHO M H0Jdro. OH mesas
MHOKeCTBO 3aPHCOBOK, (0.JIbIII0e BHUMAaHME YA 03e IOPTPETH-
PYeMoif, IOBOPOTY €e T'OJIOBbI, OJOMKEHUIO PYK. MI3BeCTHEIM Xy 105%-
HUK Jlsxopmxo Basapu pacckaswiBaeT, UTO BO BpeMs pPaGOThI Hap
noprperom MoHs! JIussl JleoHapso nmpuriamasn B MacTePCKYIO [IEB-
0B, My3bIKAHTOB, IIIyTOB, YTOOKI He TOJBKO IOANEPKUBATEL XOPOIIee
HacTpOeHHEe MOJIOLOH KEeIIUHEI-MOJeN, HO U UMEeTh BO3MOYKHOCTD
CIefUTh 3a U3MEHEeHHEeM BbIDa*KeHHeM ee JuIla. Y TOJIBKO Imocie de-
TBIPEX JIeT HAalPpAKeHHOI'0 TPYZa OH HaKOHEI CMOT II0fapUTh MUDPY
CBOIO 3BHAMEHUTYIO «I[:KOKOHIY».

Puc. 1.26. KaptuHa AeoHapao aa BuHun «MoHa Ausar («AxokoHaa») u ee
rapMOHUYECKUA aHaAU3
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Bor xak omuchIBaeT 5TOT 3HAMEHUTHIM IMOPTPET POCCUHCKUI HC-
kyccTrBoBeg TaTesiHa CemoBa B craThe « KapTuna, 3HaKoMas BCEM» !

«MoHa Au3a COKOMHO CMANT B KPECAE, HENPUHY>XXAEHHO OBAOKOTACH Ha ero
pyuky. @Ourypa ee HanucaHa Ha poHe (haHTaCTMUYECKOro CKAaAMCTOrO nesa-
Xa. M kaxeTcs, 4TO 3Ta rOpAO CHASILLAA B KPECAE XeHLWMHa KaK Obl LapuT Haa
MHUPOM. A€OHAPAO, KaK MCTUHHBIF CbiH 3NoX1 Bo3poxkaeHusi, TBEPAO BEPHA B
BbICOKOE Ha3Ha4eHue Yeaoseka. M Bceraa Bo Bcex 6e3 uckaioueHus paborax
CTpeMHACS 0bpa3 COBEpLUIEHHON YHEAOBEHECKON AMMHOCTU HAAEAUTb HE TOABKO
(p13M4eCKOM, HO M AYXOBHOM KPAcOTOM. ITOT MAEAAbHbINA YeAOBEHECKHUH 0O-
pa3 06bIYHO He NPOTMBONOCTABASIACH AEHCTBUTEABHOCTH, a, HaNnpoTHUB, OblA
Kak bbl ee nopoxaeHnnem. M B noptpete AXOKOHABI A€OHApAO MOKa3biBaeT
rapMOHUYECKOE CAMSIHME AYLIM MOAOAOHM XXEHUIMHbI C OKpYyXalouwein npupo-
AOW. VIMEHHO B 3TOM AyWEBHOW FrapMOHMU — CaMasi CMAbHas u camas obas-
TeAbHas CYWHOCTb AXKOKOHAbI».

Bo Bce BpeMeHa 3Ta KapTUHA BHI3BIBAJIa OIPOMHOE BOCXHII[EHUE.
Cunuraercsi, YTO CEKpPeT ouapoBaHUA «/[KOKOHIBI» B U3MEHUYNBOCTH
ee obsimka. CymniecTByeT MHEHHUE, UTO JKeHITUHA, N300pakeHHas Ha
KapTHHe, HECKOJBbKO MeCAIleB Ha3al moTepsia pebeHKa. ITUM 00b-
ACHSETCS ee TeMHBIH IBeT ojeKabl. OHa CUAUT B CIIOKOIHOH IO3e,
CJIO’KMB PYKH Ha KOJIEHAX, HO JIUIO ee IIOJTHO HEeYJIOBUMOTO ABHKe-
HUS: cJeTKa IPOTHYJIU B JIEeI'KOH yIbIOKe I'yObl, M1 UM B OTBET 3ayJIbI-
fasuch Ijasa, BHUMATeJIbHO U YyTh HACMEIILJINBO CJIeAAIINe 3a 3pU-
TejieM. B Te BpeMeHa cjlerKa IIPUOTKPBITBIE B YrOJIKaX pTa TI'yObI
CUMTAJNCH IPU3HAKOM dJIeTaHTHOCTU. UyTh 3ameTHasA yabl6Ka Mo-
HBI JIU3bI, HeKHAasI ¥ 3arafioyHasi, 03apsAeT BCI0O KapTHHY. 3arafou-
HOCTBH 00pasa yCHJIMBAaeT U (hOH: rOpHCTEIN cepeOpucTOo-rosy60it meii-
3aXK.

B uem ke mpuumHa oyapoBanus «J[»kokoHABI»? Iloncku oTBera
Ha 3TOT BOIpoc IpogosskanTca. CosmaBas CBOM IIeJeBp, XYA0KHUK
KCIIOJB30BAJ CEKpeT, M3BECTHBII MHOTMM HODPTPETHCTaM: BEpTH-
KaJbHAs OCh IIOJIOTHA IIPOXOXHUT Yepe3 3padyoK JIEBOrO IJasa, UTo
JIOJIKHO BBI3BIBATE ¥ 3PUTEJISA YyBCTBO BO30Y KAEHHS, TO €CTh B CBOEH
KapTHHe XYA0KHUK HCII0JIH30BaJl MIpUHIUI cuMMeTrpuu. Ho Moxer
O6bITH, mpuunHA B gpyrom? KapTuHa reEMaJbHOIO XyAOXKHUKA IIPU-
BJIEKJa BHHMaHMe WHccliefoBaTeseil, KOTOpble OOHADYXWUJIU, UYTO
KOMIIOBUI[MOHHOE MOCTPOEeHNE KapTUHBI OCHOBAHO HA JBYX 30J0THIX
TPeyroJbHUKaX, OBEPHYTHIX APYr K APYTY CBOMMH OCHOBAaHHUSIMHU
(puc. 1.26 u puc. 7 nuBeTHO# BKJeiKu). ['[apMOHMYECKUY aHAJINS Kap-
THHEI II0OKa3LIBAET, YTO 3PAaY0K JIEBOI'0 IJIa3a, Yepes KOTOPHIM IIPoXo-
JUT BepPTHUKAJbHAA OCh IOJIOTHA, HAXOLUTCS Ha IIepeCeUYeHUH ABYX
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OMcceKTpUC BEePXHEro 30JI0TOI'0 TPeyrojbHUKAa, KOTOpPhIE, C OMHOM
CTOPOHBI, JeJAT IOIO0JaM YIJILI IIPU OCHOBAHHUY 30JI0TOT'O TPEYI'oJhb-
HHUKA, a ¢ JPYroi CTOPOHBI, B TOYKAaX IlepeceueHus ¢ 6eipaMu 30JI0TO-
I'o TPeyroJIbHUKA AeJAT UX B IPOMOPIIUY 30JI0TOro ceyeHuA. Takum
obpasom, JIleoHapAO MCIIOIL30BAJ B CBOEH KapTUHE He TOJIbKO IIPUH-
IIAII CHMMETPHH, HO U 30JI0TOE CeUeHute, TO eCTh Kox na Burun!

Bynyuu BeIcIIel TOUKOI, BepHIMHON TBOpuecTBa JIeoHapmo, aTo
IIOJIOTHO SBJISIETCS KaK ObI KDUCTAJIIN3aI[Aell ero reausi, COKpPOBeH-
HBIX MbIcJeil ¥ BnoxHoBeHUs. O MoHe JIuse He M3BECTHO IIOUYTH HUUE-
ro, KpoMe HECKOJIbKHUX He3HAUUTEJLHEIX (paKTOB, U IOTOMY TPYAHO
OTBETUTH Ha OUeHb BasKHbBII BOIIPOC, YACTO 3aJaBaeMbIi 1 00Cy Kaae-
MBIii: OBLIA JI OHA IIPOCTO MOEJILIO A5 JIeoHApA0 UK »Ke OHa Obljia
ero My30ii 1 Jasxe JI000BbIO, BO YTO MHOT'HIEe XOTeJIX ObI BepUTh. ECTh
HEKOTOpble (haKThl, IMOATBEP)KAAOINNE IIPAaBUJIbHOCTDL IIOCIEIHEro
IIpenIoJIOKEeHUs, U 3TO, BOBMOXKHO, 00BACHSAET 0c000e BOJIIIE6CTBO
kapTuHbl. Ho KakoBa ObI HM OblJIa IpaBaa, KaKoi 3aMedaTeJILHOM,
IOJIXKHO OBITh, SIBJAJACh OHA JUYHOCTHIO, €CJAH CyMeJja BHI3BATH K
SKM3HU Bce JIyuliee B 9TOM rurante Peneccancal OHa momorJia reHuo
OCTaBUTH NOTOMKAaM YHUKAJIBHBIN IIeeBD, BAOXHOBJISIOIIUMN ThICS-
YUY ¥ THICSAYU JIIOAEH Ha IPOTAKEHUU BEKOB.

C aToil 3HaMEeHUTON KapTUHOM CBA3aHO OTPOMHOE KOJHMUYECTBO MC-
Topuii u jerens. HauneM ¢ ucTopuu ee cosganusd. [»xkopaxo Bazapu
B cBouX «JKu3HeonmucaHuAX» coobiaeT o6 3Tol KapTuHe: «Basicsa
JleoHapAO BHIMOJIHUTE AJ1si PpaHUecKo aesb [XoKoHI0 mopTpeT Mo-
HEBI JIuskl, skeHEI ero» . Kak ceiiuac mpeamoaraloT HEKOTOphIe MccJIe-
JoBaTenu, Bazapu, Buaumo, omubes. HoBeltnine ucciegoBanus 1mo-
Ka3bIBaIOT, UTO Ha KapTHHe U3ob6paskeHa He KeHa (hJIOPEeHTUHCKOro
IBOPAHMUHA Jenab [[’KOKOHI0, a KaKas-To Apyrad *KeHIuHa. MHOrnX
ucciiefoBaTeseil 1O CUX IIOp IOpa’kaer, moueMy Kymer aeib I»xo-
KOHJ0 He ocTaBuJI cebe mopTpeT cynpyru. HeicTBUTEIBHO, IIOPTPET
CTaJI COOCTBEHHOCTHIO XYA0KHUKA, UTO ABJIAETCHA AOIOJHUTEIbLHLIM
apryMeHTOM B II0JIb3y TOT'0, UYTO JIeoHap0 n300pasus He Mory JInay.

BosMokHO, HanMcaHMe 3TOM KaPTUHEI CBSA3aHO C HEKOTOPOM Taii-
Hoii B xusHM JleoHapgo. 3aragka JleoHap[o HAYMHAETCS C €r'0 POIK-
nenusa. Kak usBectHo, JleoHapo OBIJI HE3aKOHHOPOXKAEHHBIM CBIHOM
YKEeHIITUHBI, 0 KOTOPO# IOYTH HUYEro He U3BeCTHO. MI3BeCTHO TOJIBLKO,
uTo ee 3panu Karepuua u uro 66112 0Ha X03AMHKOM TaBepHBI. 06 oTIIe
JleonHapmo u3BecTHO 3HaunTeNbHO GosbIne. Orern JleoHapmo, rocmo-
IuH IIbepo, KOTOPOMY K MOMEHTY POXKIEeHUS ChIHA OBIJIO OKOJIO [Ba-
JALATH IIATH JIET, OBLJI HOTapUYyCOM U 06JIa1aJl BIeYaT/ISIOIIAME MY K-

1.12. «BoxecTBeHHas nponopums» Nyku Mavorm O 83

CKMMH AOCTOMHCTBAMMU: OH JOXKWJI IO CEMHUIECATH CeMHU JIET, MMeJI
yeThIpeX KeH (Tpex ycliesl HIOXOPOHUTE) ¥ OBLJI OTIIOM ABEHAAIATH Je-
Teii, IpUYeM IOC/IeHMA peGeHOK IIOSBUJICA HA CBET, KOTAa eMy OBLI0
CeMBJECAT IATh.

B snoxy BospoxxaeHus Ha He3BaKOHHOPOXKAEHHEIX JeTeil cMOTpe-
au TepnuMo. K TakuM feTAM 4acToO OTHOCHJIMCH TaK Ke, KaK K Jie-
TAM, POKIEHHBIM B 3aKOHHOM 6pake. JleoHapo cpasy ke OBLI IpU-
3HAH CBOUM B ceMbe oTIia. OJHAKO B ero JOM OH OBLJI B3AT AaJieKo He
cpasy. Bekope mociie poskzieHus oH OBLI OTIIPaBieH BMecTe ¢ KaTepu-
HOIi B IepeBHIO0 AHXMAHO, PACIIOJIOKeHHYI0 HeJJaJieKo OT ropoga Bun-
YH, ¥ 0CTABAJICA TAM OKOJIO YETHIPEX JIeT, B Te4eH1e KOTOPHIX MeCCHUP
IIrepo ycIes sKeHUTHCS Ha TePBOit U3 CBOUX KeH, IIIeCTHAAIaTHIIeT-
Hell ZeByIlIKe, 3aHMMAaBIIeil Ha COIMAJIbLHON JecTHUIe 6osee BHICO-
KyIO CTyIeHb, yeM MaTh Jleonapgo. Mosonas skeHa okasaiach Gec-
mionHoi. Bo3aMoxxHO, mo aToil nmpuumHe JleoHapzo emie B Bo3pacTe
IPHUGIN3UTENHHO YeTHIPEX ¢ IIOJIOBUHOM JIeT OBLI B3AT B TOPOACKOM
IIOM, TZle cpa3y ke OKasaJics Ha ToIleYeHU Y MHOTOYNCIeHHOM POJHU:
IenyInKy, 6a6yIIku, oTIa, JAAU U IpUeMHOM MaTepu. B Hasorosom
peecTpe, OTHOcsIeMcs K 1457 rosy, oH Ha3BaH HE3aKOHHBIM CBIHOM
IIsepo.

B TeueHue Beeit cBoe xusHM JleoHapAO XpaHUI MaMATh O CBOEH
ponHoii marepu KarepuHe, KoTopas oKasajlach YAUBUTEIBEHO ITOX0-
sxeit Ha Mony JIusy, sxeny dopenTuiickoro Kynna Jlxoxosrno. Bos-
MO’KHO, 9TO CTAJIO INIABHOM NMPUYHHOM keslaHUA JIeoHapao co3faTh
JKMBOIUCHEIHM nmoprpeT Mons! JIussl. [laBHO He UCHBITEIBa JleoHap-
10 1a BuHYM TaKoro orpoMHOro NpUJIKXBa TBOpUYeCKUX cui. Bee, uro
O6BLJIO B HEM CaMOM »KM3HEpaJoCTHOr0, CBETJIOr0 U SICHOT'0, OH BKJIA-
IBIBAJ B CBOIO paboTy. M BCIO CBOIO CHIHOBBIO JII000BB K CBOEH MaTepu
KaTepuHe 0OH BOILIOTHJI B CBOEl 3HaMeHUTON KapTUHe, KOTOpas OIl-
pemenua pasBUTHE KMBOINUCA Ha MHOTHe BeKa Buepex. U cmacu6o
Bory 3a T0, uTo oH cBex Mony JIusy ¢ Jleonapzo fa Buuuu Ha 3akare
’KNBHEHHOTO IIyTH BEJMKOI0 XyA0'KHUKA!

1.12. «<boxecTBeHHass nponopuus» Ayku NavoAn

Kyasrypa JIpesreit I'penuu u kynsrypa PuMa u Busantuu — BoT AiBa
MOIIIHBIX IIOTOKA JYXOBHEIX IIEHHOCTEH, CIMAHNE KOTOPBIX 1aJI0 POCT-
KU HOBOTO ¥ ITopoAuo TuraHoB Peneccanca. Tutan — ato camoe ToU-
HOE CJIOBO II0 OTHOIIIEHUIO K TAKUM J0AAM, Kak Jleonapno na Bunuwn,
Muxkenaumxeno, Huxonait Konepauk, Ansbept Iropep, Xpucrodop
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Komxym6, Amepuro Becrryuun. B sty 3aMeuaTeNbHYIO IJIESAAY 110 IIPaBY
BXOIUT ¥ BeJIMKUM UTANBAHCKHUM MaTeMaTuk JIyka [Tagomu.

OH pozuica B 1445 roay B npoBuHIManbHOM ropoake Bopro-Can-
CemoJbKpO, UTO B IIepeBOJie C UTANbAHCKOIO 3BYYUT He CIUIIKOM pa-
noctHo: «Topox Caroro I'po6a». Mel He 3HaeM, CKOJIBKO JIeT OBLIO
OyayleMy MaTeMaTHUKy, KOT[a ero oTJajlyd YYUThCA B MacTEPCKYIO
xynoxuuka ITvepo deana Ppanyecko, ciiaBa KOTOPOTO rpeMeJia Io
Bceit Uranuu.

9To ObLIa IepBasd BCTPeda I0OHOr0 JapoBaHUA C BEJIMKHUM 4YeJioBe-
koM. IInepo gensna @paHUecKO OBLI XyN0KHUKOM U MaTEMaTHKOM,
HO TOJIBKO BTOPas UIIOCTACh YUUTEJIS HalllJIa OT3BYK B cCepAle yYeHu-
ka. JOnsiit Jlyka, MaTeMaTuk ot Bora, 6511 Bi0OIeH B MUD YMCelI,
YHCJIO IPefiCTaBJISIOCh eMy HEKOTODPHIM YHHBEDPCAJbHBIM KJIOYOM,
OJHOBPEMEHHO OTKPBIBAIOIINM JOCTYII K UCTHHE ¥ KpacorTe.

Bropoii BesIuKHUil 4eJIOBEK, BCTPETUBIINMICA Ha JKU3HEHHOM IIYTHU
JIyxu Ilavosu, 6b11 Jleon Bammucma Anvbepmu — apXUTEKTOD,
VUeHBIi, IHcaTelb, My3bIKaHT. [UiyGoko sanagyT B cosHaHue JI. I1a-
yoJu cJioBa AnpbepTu:

«KpaCOTa €CTb HEKOe Coraacue 1 colsyque yacTten B TOM, HaCTAMM YEro OHU

ABASIIOTCS, — OTBEYalowme CTPOromMy HMUCAy, OrpaHu4eHuio U pa3meleHunto,
KOTOPbIX Tpe6yeT FapMoOHus, To eCTb abcoAloTHOE M nepsM4yHOE Ha4aAoO Npu-
POAbI».

Buaro6nenHbli B Mup uuced, JI. ITavosn nosropurt 3a Ilndaropom
MBICJIb O TOM, UTO UMCJIO JIEIKUT B OCHOBe BeesrleHHOI.

B 1472 ropy JIyxa Iladosu ocyiecTBIIsET IIOCTPUKEHNE B MOHA-
XU (ppPaHIMCKAHCKOrO OpJeHa, YTO JaeT eMy BO3MOXKHOCTb 3aHU-
MaThcs HayKo#. CoObITHA MOKa3aIu,
uro ITagomu cresnasn mpaBUILHEIN BBI-
6op. B 1477 rony oH mosydaeT Ipo-
(eccopcKkoe Kpecjo B YHUBEDPCHUTETE
ropoja Ilepymxu.

CoxpaHWUJIOCH cjefyiolnee IIOPT-
petHoe onucanue Jiyku Ilauoau Toro
BpeMeHHU:

«KpacuBblit, 3HEPrUYHbIA MOAOAOW MYX4K-
Ha: MOAHATbHIE U AOBOAbHO LLUPOKHE nAe4vu
06AMYAIOT BPOXAEHHYIO (DU3UUECKYIO CUAY,
MoulHas Wwea 1 pa3suTtas YeAloCTb, aKcnpec-

Ayka Ma4oau CMBHOE AWMLIO M FAa3a, u3Ayuvalolme Baaro-
(1445-1514) POACTBO M MHTEAAEKT, NOAYEPKUBAIOT CHUAY
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xapakTepa. Tako# npocheccop MOF 3aCTaBUTb CAyllaTh Cebsl M yBaXaTb CBOH
NPEAMET».

Tlegarormyeckuii Tpyx Ilavosn coueTaeT ¢ HayyHOU paboOTOM: OH
HAUYMHAET IIUCATH SHIIUKJIONeJUUeCKHUH TPy Mo MaTemaTuke. B 1494
rOny 3TOT TPYA BBIXOIUT B CBeT II0J HazBaHMeM «CyMMma apugMern-
K¥, TeOMETPUHU, YUCHHS O IPONIOPIUAX U OTHOIIEeHUAX ». Bech Marte-
pHAJ KHUTH AeJIUTCs Ha JBe YaCTH; llepBasd YacTh IIOCBsAIIeHa apud-
MeTUKe U aarebpe, Bropasd — reomerpuu. OquH U3 paszesioB KHUTH
IIOCBAMIEeH BOIIPOCaM IPUMEHEHHU I MaTeMaTUKY B KOMMEePYECKOM Jie-
JIe, ¥ B 9TOH YacTH ero KHUTra siBJIseTcs MPOR0IKeHreM 3HaMeHUTOM
kauru Pubornauuu Liber abaci (1202), 0 KOTOpPOii MBI pacCKakeM HU-
sxe. ITo cymiecTBy, aT0 MaTeMaTHdecKoe counHenue [layonu Ha 3aKa-
Te XV Beka IOABITOKMBAET MaTeMaTHUYEeCKHUe 3HAHUSA BIIOXH MUTaJIb-
AHCKoro BospoxkgeHus.

MonyMmeHTa bHaA neuyaTHas pabora Ilavosu, HecoMHEHHO, CIO-
coberBoBasa ero ciaaBe. Korma B 1496 rogy B Musiane — KpynHe#-
IIIeM ropojie ¥ rocyapcTBe Vtanuyu — B YHUBEPCUTETE OTKPHIIN Ka-
denpy maTeMaTHKH, 3aHATH ee
6n11 mpuraaires Jiyka ITauomn.

B sT0 Bpemsa MuiaH OBII LeH-
TPOM HayKH M HCKYCCTBa, B HEM
JKUJIM ¥ TBOPHJM BBIJarolHecs
y4eHble U XYAOXKHUKY, U ONHUM
u3 Hux 6511 Jleomapmo ga Bunum,
KOTOPBI# CTAJ TPETHUM BEJIHKUM
YeJI0BEKOM, BCTPETHBIIMMCH Ha Fgf:'%‘tllﬁggﬂg?’n bi!ofogf) SJ{;
skusHeHHoM nyTH Jlyku ITadosnn. Tr2ofpecriua 13 ictura Seulpn
ITox HemocpeACTBEHHBIM BJIUAHHU- ra: H rebitectura: €0 uficate
em JleoHapao OH HAYMHAET IIMCaATh gltre 00 atbemarice: fity

proportione

3 pera anutti glingegni perfpi
£ per: Bﬂgggﬂamk’

wiffuna: fornle: cad~
CBOIO BTOPYIO BEJIUKYI0 KHUTY
Divine Proportione («BosxecTBeH-
Has IIPOIOPIIAS» ).
KHura cOCTOUT U3 TPeX JacTei:
B IIepBOM YacTH U3JIaraloTcs CBOil-
cTBa 30JI0TOrO CedyeHUdA, BTOpas
YacTh IIOCBSAIEHAa IPaBUJIBHBIM
MHOI'OrpaHHUKAM, TPeTbs — IIPH-
JOoXKeHUsIM 30JI0TOI'O CeYeHHUs B
apxuTeKkType. B cBoeit kuure Ila-
vosu, anejaupysda kK «Ilocynmapet-

mirabile ‘voctrina
confequira: e oe
Tecraraffizcova
ric quettonc
‘o fecreriffi
ma feiene
tta.

M. Anronio Capella er uditiff, recenfenees
AL Paganus Pagammes Charaller:
bus elegantiihimis arcuratisi
me impriawbar,

Puc. 1.27. Kuura Ayku Mavoan
«Divina Proportione»
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BY», «3aKoHaM», «TuMero» Ilnarona, nociaegoBaTeJLHO BRIBOAUT 12
(!) pasnuuHRIX cBOMCTB 30J0TOr0 ceUeHH A, XapaKTepH3yH 5TH CBOUCT-
Ba, [lawosy monn3yeTcsd BecsMa CHJILHBIMM JIIUTETAMU: «HCKJIIOYM-
TENbHOE», «I[PEBOCKORHEINees, ¢3aMeyaTebHOe», «IIOUTH CBEepPXB-
ecTecTBEHHOe» W T. I. PacKphIBasi JaHHYIO NIPOMOPIMI0O B KayeCTBe
YHUBEPCAALHOrO OTHONIEHUHA, BRIPAYKAIOIEro U B IPHPOAE ¥ B ICKyC-
CTBe COBEpIIEHCTBO KPAacoThl, OH Ha3bIBaeT ee «DOKecTBeHHOH» H
CKJIOHEH pacCMaTpHBATHL €€ KaK «Opy[ye MBIILICHHA», «3CTEeTHYe-
CKHUH KaHOH», «KaK IIPHHIUII MUDPA U HPHPOIEI».

Hopas xaura Ilagosn, usgannad B 1509 rogy, okaszaia saMeTHOe
BINSHHE Ha COBPEMEHHHKOB. Uaganueiil vH-KBapTo donnanT [Iauo-
Jix 6T OAHMM K3 IIeDPBBHIX IIPeKPacHEIX 06pasloB KHUTOIMEYATHOTO
AckyccTBa Uranuu. UcTopudeckoe 3HayeHHe KHHUTH COCTOSJIO B TOM,
YTO 370 OBLIO NTePBOE MATeMATHYECKOE COUHHEeHHe, TeJIHKOM II0CBHA-
nIeHHOe 30JI0TOMY CEUYEHHIO, TO eCTh Koy Ja Bunun. EcTe Bce ocHO-
BaHH IOJIATaTh, YTO UMeHHO JIeoHapao fa BUHYH CTOAN ¥ MCTOKOB
atoit kEAru! BoJee Toro, 1o cymectsy, JleoHapao npuHALNEKHUT He
TOJILKO e KHUTH, HO er'0 B HEKOTOPOM CMBLICJIE MOMKHO CHHUTATD CO-
aBTOPOM 3TOH KHUTH, TOCKOILKY HMEHHO OH OBIJI XYAOKHAKOM, KJI-
JwocTpupoBasiInM ee. O Hapucopas 60 (1) BeIMKOJemHLIX PUCYHKOB
K kHUTe Ilayoan, KOTOphIe COXPAHSIIOT CBOIO XVIO0MKECTBeHHYIO IleH-
HOCTB [0 HACTOAIIEI'0 BpeMeHH.

Kuura «BoxecTBeHHAaA IPONCPIUA» ABJIAETCSI OJHUM U3 OIEPBEIX
MaTeMaTHYeCKUX COUYNHEHHUH, B KOTOPOM XPHCTHAHCKASA JOKTDIHHA O
Bore kax TBopIe BeesleHHOM mony4yaer vaydHoe obocHoBanue. Ilauo-
Ji Has3BIBaeT 30JI0TOE cedeHHe «B0’KeCTBEHHBIM» M BBIJEISAET DS
CBOMCTB 30JI0TOM IIPOIIOPIIMHK, KOTOpHIE, 10 €r0 MHEHUIO, IPHCYIIHN
camomy Bory:

«lepBoe 3aKAIOYAETCA B TOM, YTO CYLIECTBYET TOALKO OHA OAHA, H HEBO3MOX-
HO MPWBECTH NPUMEPHl NPOMOPLMA ADYIrOro POAa MAWM XOTb CKOABKO-HUBYAb
OTAMMAIOWMXCS OT Hee. ITa eAMHCTBEHHOCTb, COMAACHO C NOAUTHHECKUM M
hrA0COhCKMM YUeHHAMY, eCTb BbiCOUaRuee cBORCTBO camoro bora. Bropoe
CBOACTBO €CTb CBOWCTBO CBATON TPMEAMHOCTH, @ UMEHHO: Kak B BoxecTae
OAHA M Ta e CYWHOCTb 3aKAIOMaeTCA B TpeX AMUAX — OTLe, ChiHe M CBATOM
AyXe, TAK e W 0AHa W Ta XKe NPONOPLMS 3TOFO POAA MOXKET MMETb MECTO TOAb-
KO AASI TPEX BBIDAXKEHWH, a AAR BOALLIETO M MEHbILIETO BHIPaXKEHUR He CyLlecT-
ByeT. TpeTbe CBOACTBO 3aKAIOHAETCS B TOM, YTO, NOACBHO TOMy kak bor e
MOXET ObiTh HU ONPEACAEH, HU CAOBOM Pa3bSiCHEH, Hala NPONOPUMS HE MO-
XeT ObiTb BbIPAXKEHa HU AOCTYMHbLIM Ham YUCAOM, HW KakKoi Bbl TO HW BbiAo pa-
LMOHAABHOH BEAUYMHOR M OCTAETCH CKPLITOA M TalHOR U MO3TOMY MaTeMaTy-
Kamy HA3BaHA MppalMoHaAbHON. YeTBepToe CBOWCTBO 3aKAIOHAETCA B TOM,
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470, NOACOHO TOMY Kak BOr HMKOTAa He M3MEHSIETCR M NPEACTABARET BCe BO
BCEM M BCE B KRXKACH CBOEH 4acTH, M Hala NPONOPLMA AAS BCAKOH HenpepblB-
HOM M CNPEABAEHHON BEAMUMHBI OAHA M Ta XKE, BEAWKW MAM MaAbi 3TW YacTw,
HUKaKMM 0Dpa3OM He MOXKET DuiTb HU M3MEHEHA, HW N0 MHOMY BOCNPUHATA
paccyakom. K Ha3BaHHbIM CBOHCTBaM BROAHE CRPaBeAAMBO MCXKHO Npucoe-
AWHWTB NSITOE CBOACTBO, 3aKAOUaloLLeecs B TOM, 4T0, NoaoGHO Tomy Kak bor
BbI3BaA K ObITHIO HeBeCHYI0 A0DBpoAETeAL, MHAYE Ha3bIBaeMYIO NSITOM CyOCTan-
uned, a c ee ROMOLLLIO — YEThipe APYrHX NPOCTBIX TeAd, MMEHHO UYETHIPE JAe-
MEHTa — 3EMAIO, BOAY, BO3AYX M OTOHb, a C MX MOMOLWBIO BbI3BaA K BHITHIO BCS-
KY!O Belllb B TPUPOAE, TaK W Halla CBAMEHHAst poropumMs, CoraacHo MaatoHy
B €ro «Tumees, aaeT popmanbHoe BuiTHe camomy Heby, Hbo emy NpHNUCHIBa-
£TCA BUA TEAQ, Ha3biBaeMbIA ACACKADAPOM, KOTOPOE HEBO3MOXHO NOCTPOUTL
6e3 HaweR NponopuUKK»,

B 1510 rogy Jlyxe Ilauosu ucnonrauaocs 65 ger. OH yerai, nocra-
pen. B 6ubnnorexke BonoHCKOr0 YHHBEDCHTETA XPAHUTCSE PYKOMHUCH
HeuaxaHHO paboThl JI. [Tavonum «O cunax m konmugecTBax» . B mpenu-
CIOBHHA MLI HAXOOUM IevanbHyIo $pasy: «lIpubiammxaloTcs nocnen-
HKe STHU MoeH xusHu». OH ymep B 1515 rogy 1 moxopoHeH Ha Kiaj-
Gume cBoero poxuoro ropoga Bopro-Can-Cenoabskpo.

ITocsie eMepTH TPY/ALI BEIHKOTO MATEeMATHKA OKA3AIUCH IIPeJaHbl
3a6BEeHUIO ITOUYTH HA deThIpe croneTnsa. U korza B KoHue XIX Beka
ero paboTel CTalu BCeMHUDHO HM3BECTHBIMH, 6/aTofapHbIe MOTOMKM
nocse 370-1eTHero 3a6BeHHs HA ero MOI'MJie IOCTABHIHN MaMATHHK,
Ha KOTOPOM HaIIHCAJIW;

«Ayke [lavoan, KOTOPsIA OblA APYTOM U COBETHWKOM A€OHApAO Aa Bunun u
Aeosra batTcTa AabbepTn, KoTopbii Nepebifi Aan aarebpe sA3bik U CTPYKTYPY
HayKH, KOTOPbIA NPUMEHUA CBOE BEAMKOE OTKPLITHE K FeOMeTpuM, u3obpea
ABOFHYIO DYXraATepUIO U AaA 8 MATEMATHHECKHX TPYAAX OCHOBbBI M HEM3MEH-
Hbl€ HOPMbI AASl NOCAGAYIOWMX TOKOAEHMI ».

B aTo# Haarpo6GHOH HaAIHCH YIOMAHYTH HMEHA TPpeX 'eHHAJbHEIX
uranbsaunes — Jleonapao ma Bunum, Jleora BaTTTHCTa ANB6epTH B
JIyxu Iladonu, KoTophle BHECM HEOLEHUMBINA BKJIAJ B Da3BUTHE TEO-
puH I'apMOHHH U 30JI0TOTO CEUeHHA, TO €CTh KoJa Aa Bunun!

1.13. «IlponopunoHarLHOCTb B APXUTEKTYpe»
I. A. Tpumma

B Teopun apXHTeKTyphI XOPOIIIo U3BecTHA KHHra <IIponopnmonans-
HOCTH B apXHTEKTYpe», ONyGIHMKOBAHHAA DPYCCKHM apXUTEKTOPOM
npodeccopom I, 1. Pprmmom B 1935 rony.
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Ilens xHUrH cdhopMyJSHpOBaHA
BO «BBemeHuu» cienymooimuMm obpa-
30M:

«BBHAY MCKAIOUMTEABHOrO 3HaYeHus 30-
AOTOrO CeYeHMs B CMbICAE TaKOro Nponop-
LIMOHAALHOTO AEAEHUS, KOTOPOe YCTaHaB-
AVBAET NOCTOSIHHYIO CBSI3b MEXAY LIEAbIM M
€ro YacTsMM, U AAeT MOCTOSHHOE MEXAY
HUMMU COOTHOLLEHUE, HE AOCTUIAEMOE HU-
KakMM ApYrMM AEAEHMEM, CXema, OCHO-
BaHHasi Ha HEM, BbIABUrAeTCs Kak HopMa-
TMBHas Ha NepPBOE MECTO U NPUHSATA HaMK
B AdAbHEMleM KakK NpW NpoBepke OCHOB
NPONOPLMOHAALHOCTU UCTOPUYECKMX Na-
MSITHMKOB, TaK M COBPEMEHHbIX COOpY>Ke-
HUMA...

CyuTasacb C 3TUM OBWMM 3HAYEHUEM
30A0TOro CeyeHns BO BCEX MPOSIBAEHUSAX
apXMTEKTYPHOM MBICAM, Teopuio nponop-
LUMOHaAbHOCTH, OCHOBaHHYIO Ha AA€HUM LIeAOTO Ha MPONOPLMOHAAbHbIE Hac-
TH, OTBEYaloWMe YAEHAM FeOMETPUYECKOW NPOrpeccun 30A0TOrO CeYEHUS,
CAEAYeT Np13HaTb OCHOBOM apXMTEKTYPHOM NMPONOPLIMOHAALHOCTH BOOGWE».

i

Puc. 1.28. Knura I'. A. pumma
«lMponopunoHaAbHOCTb
B apXUTEKType»

Kuura npogeccopa I'. II. 'puMmma sBiIsieTcsT CBOEOOPA3HBEIM I'MM-
HOM 30JIOTOMY CeYeHHUI0, TO eCTb KoAy na Burun.

I'pumm paccmaTpuBaeT 30J10T0€E ceueHue oTpe3Kka AB Toukoil C Ha
IBe HepaBHBIe YacTU — Goxaburyio yacTs CB, Ha3sIBAEMYIO MAilOpOM,
¥ MeHbINyIo yactTh AC, Ha3bIBAEMYIO MUHOPOM; IIDU 3TOM IIpH JeJie-
HUH GoJsbmniero orpeaka AC 30JIOTHIM CEUEHHMEM MEHBIIWH OTPE30K
CTAHOBUTCH MaliopoM GOJIBIIIEr0 OTPe3Ka IeJIoro.

Benep 3a JIykoit ITauosn, KOTOPBIH CpaBHUBAJ CBOMCTBA 30JI0TOrO
ceueHUs co cBoiicTBamu camoro Bora, I'. I1. 'puMM mocJie TIaTe bHO-
I'o MCCJIeJOBaHUA reOMETPHUUYECKHUX CBOMCTB 30JI0TOI0 CeUYeHUA MMOLBO-
IWUT, KaK OH TOBODUT, «CJEAYIOIIVe NTOI'Y UCKJIIUNTEIbHBIX CBOMCTB
30JI0TOr0 CeYeHUA», KOTOPhIe BHIAEISIOT €ro U3 YHC/IA BCeX APYIuxX
BO3MOJKHBIX [leJIeHHI OTpes3Ka M CTaBSAT €ro B 5TOM OTHOIIEHMM Ha
IIepBoe MECTO:

1. OxHO 3070TOE CeUeHUE PEIIaeT MOJHOCTHIO 3a1a4y IIPOIIOPIINO-
HaJIbHOT'O AeJIeHUd I1eJIor0 Ha HePpaBHbIE YaCTH, 3aKJII0UAIOIerocs B
JOCTHKEHUH FAPMOHNYHOI'0 MEXKY HUMH U C IIeJIBIM OTHOIIEHHUA IT1y-
TeM AeJIeHHA IeJIoro Ha TaKWe JBe HepaBHBIE YaCTH, M3 KOTOPBIX
MeHbIIIasd 4YaCTh TaK OTHOCHJIACH ObI K OOJIBIIIEH, KaK 9Ta IOCIeqHAS
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K IIeJIOMY, ¥ 06paTHO — I1eJioe K GobIneii cBoeil 4acTH, Kak 66Ib1as
K MEHBIIIeH.

2. OnHo 30710TOE CEUEeHHEe U3 BCeX BO3MOXKHEBIX JeJIeHMA 1eJI0ro Aa-
eT IIOCTOSHHOEe OTHOIIIEHNEe MEKAY IIeJBIM M ero 4acTSIMH; TOJbKO B
HeM OT OCHOBHOM BEJIMUYMHBI — OT I€JION0 — HaXOAATCHA B IOJHOM 3a-
BHCHMOCTH 00a IIpeABIAYIINX YieHa, IPUYEM OTHOIIEHNE UX MEXAY
c06010 1 C I[eJIBIM He CIIyJyaiiHoe, a IOCTOAHHOE, IIPX BCAKOM 3HaUeHUH
11eJIOT0 paBHOE

V5-1

—2— =0,618.

3. Ilpu meseHUHM 1€JIOTO 30JI0THIM CeYeHHEM Ha Mailop XU MUHOD,
STOT OCJeSHUI B CBOIO OUepelb sABJIseTcs 60AbIMINM OTPE3KOM BHOBE
paszieIeHHOT'O 110 30JI0TOMY CEUEeHHIO IIePBUYHOTO Maiiopa.

4. JleneHue o 30JI0TOMY CeUeHHUIO, OJWH pa3 MpojelaHHOe Haj, 0C-
HOBHEBIM I1eJILIM, MOJKET OBITH IPOAOJIMKEHO IIYyTeM OTKJIAALIBAHUS
KasKABIM pa3 MHUHOD Ha Maliop U JaeT IPX 9TOM HeIIPpepBIBHBIN P 30-
JIOTBIX CeYeHHH IPOU3BOAHOro mopAxka. OTHOIIeHMe JKe I[eJ0ro K
J1060My 4JIeHy IIPOM3BOAHOIO €ro AejleHUSA IO 30JI0TOMY CEe4YeHHIO
PaBHO COOTBETCTBYIOIIEH CTEIIeHH ero Manopa.

5. CiencrBueM 1.4 sIBAseTCA NOIMOJHUTEIBLHOE CBOMCTBO 30J10TO-
ro ceueHUd, [10 KOTOPOMY IIOCTEIIeHHOEe JeJIeHUe 1eJIoro II0 30JI0TOMY
ceyeHMIO (BRICIIMX IIOPAJKOB) AaeT reoMeTPHUUYECKU YOBIBAIOIIYIO
IIPOT'PECCHUI0 CO 3BHaMeHaTeJIeM

Kasxaprit ujleH 9TOH IpOrpeccHy HAXOZUTCA B OTHOLIEHMHU 30JI10-
TOr0 ceYeHUd K ero mpeAbIAyIeMy 1 K ero IocaeAyIoIeMy YIeHy.

6. Maitop 0CHOBHOI'O OTpe3Ka eCTh MHHOD HOBOI'O 11eJIOr'0, COCTOA-
I[ero U3 IepBOHAYAIBHOTO IIeJIOr0, CJI0KEHHOTO € €I'0 MaopoM.

7. Ha ocHOBaHMU II. 5, MpubaBisasa HEIPEPBIBHO K IIEJIOMY COOT-
BETCTBYIOIUM eMy Maiiop, IoJiyyaeM IeOMeTPHYEeCKH BO3pacralo-
Y0 IPOI'PECCHUIO CO 3HAMEHAaTeIeM

L T 2
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8. CyMMa JBYX IOCJef0BaTeJbHBIX YIEHOB IIPOrPeccuy 30JI0TOr0
CceueHUs paBHA IPeAbIAyIIeMYy YIeHY.

=1,618.
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9. Pasauna nIByX IocieJoBaTeIbHBIX YJIEHOB IPOIPECCHH B0OIOTO-
I'0 CeYeHUs paBHA IIOCJIEAYIONIEMY UJIeHY.

10. Bce nepecTaHOBKY OT/eIbHBIX YJIEHOB, KOTODBIE JOIIYyCKAIOT-
CA U1 BCAKOM HEIPePLIBHON reoMeTPUYECKON IPOIOPIMHM, HOMycC-
THUMBIL ¥ 71 JeIeHUS 10 30JI0TOMY Ce4eHHIO.

11. Kakable TPH HEIIOCPEACTBEHHO PACIIOI0KEeHHEIe IPYT 3a Apy-
T'OM OTPe3Ka OTHOCATCSH MeXAY coboif kak Maiiop ¥ MUHOD.

12. [Tenenue 1mo 30J0TOMY CeYEeHUIO KAK NepBUYHOE, TAK U BBIC-
IIUX MOPALKOB, aeT HAUMEHbIIIee BO3MOKHOE YMCJIO PA3HBIX OTHO-
IIeHU MeK/1y OTPe3KaMu IIeJIoro, AeJeHHOro Ha HepaBHbIe YacTH,
U aeT HauJjeryaiiiee BOCHIPUATHE STUX OTHOIIECHUIA.

13. IlocTosiHHOE OTHOIIEHUE HeJIeHUs II0 30JIOTOMY CEeYeHUI0 —
0,618, BrIparceHHOE CO CDAaBHUTEJILHO He3HAYUTEIBLHOM IIOT'PENIHO-
CTBIO B IPUO/IMKEHHBIX IIeJIBIX MaJbIX yuciaax 8/5, 5/3, 3/2 orseua-
€T YHCJIEHHBIM BEJNYWHAM KOHCOHAHCHBIX MHTEPBAJIOB OKTABBI —
YMeHBIIEHHOM! CeKCThI, CEKCThI U KBUHTHI.

14. ITpousBoxHOe fesleHHe IEJIOro Mo 30JIOTOMY CE€YEHHUI0, 30JI0-
TOe CeYeHUe BBLICIIUX HOPAAKOB, ZaeT IpUOIMKeHHOe 3HAUCHHE O~
TUMaJbHBIX KOHCOHAHCHBIX 3BYKOB OKTABEIL.

I'. I. I'puMM DPUXOAUT K BEIBOLY:

«B obuwem utore NMPUXOANTCH APHU3HATb MCKAKOYUTEABHO BblAAIOLLIEECH CBOMCT-

BO 30A0TOro CeYeHUsa, KOTOPOE He AOCTUIaeTCs HU cpeAHeapmq)MequeCKM-
MW NPONOPUUAMU, HU TEM bonee APYTMMHU AAEHUSAMMN LLEAOTO».

Hanee I'puMM KeMOHCTPUPYeT IPUMEPHI JIUHEHHOH IPOIOPIINO-
HaJBbHOCTHU JiesleHUs 10 30JI0TOMY cedeHmio (cratys Jlopudopa),
aHaJMB3UDPYyeT IPONOPIHOHAIBHOE COTJIaCOBaHNUE IIIOIIaAeil IPAMO-
YTOJIBHUKOB, TPEYTrOJbHUKOB U KPYTOB IT0 30JI0TOMY CeueHUIO, pac-
CMaTpHUBaeT cuupaau 30J0TOrO CeYeHHsA M, HAKOHEIl, IPOIIOPIMO-
HaJIbHOE coueTanue 00beMOB Ky00B, mapalliesenulefoB, TPEYrolb-
HBIX IPU3M U YeThIpeXI'PaHHBIX IUPaMUJ Ha OCHOBe S0JI0TOrO ceye-
HUS.

ITH ¥CCIIe[OBAaHUA IPUBOAAT K CEAYIOIEMY 3aKII0UeHIIO:

«[puBeAeHHbI Hamu pa3bop 3Ha4EHUsI 30A0TOrO CEYEHMS! U UCKAIOUUTEAb-
HbIX €ro CBOWCTB B CMbICAE NPONOPUMOHAALHOCTH, a TakXe TeopeTUyecKoe
NPUMEHEHHUE NPOMNOPLMOHAALHOM CXeMbl 30AOTOTO CEYEHUS AASI PeLlieHHs 3a-
A3y NPONOPLMOHAALHOIO AGAEHMS!, KaK AMHEAHBIX, Tak M MAOCKOCTHBIX U 0Bb-
EMHBIX MACC LIEAOTO, MPUBOAMT K 3aKAIOYEHMIO, YTO AASI NOAHO# NPONOPLIMO-
HAaAbHOW COTAACOBaHHOCTH apXWTEKTYPHOrO MamsiTHWUKA, NPEACTABASIOLLErO
Co60M BO BCSIKOM CAy4ae o6bemHoe pellienie, TpebyeTcs nponopLMoHaAbHoe
COrAaCoBaHWE Npexae BCEro ero AMHERHbIX Pa3MepOB Mo BLICOTaM M FOpM-
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30HTAASIM, CAEACTBHEM HEro U ABAFIETCH NPONOPUMOHAAbHOE pelleHne (paCaA-
HbIX MAOLLAAEN M AaAee BCcero obbeman.

IIpodeccop I'puMM moATBEPIKIAET CBOU TeopeTHUYECKHe M3LICKA-
HUA B 00J1aCTH NPOIOPINOHATBLHOMN CXeMEI 30JI0TOT0 CEUeHUA apXu-
TeKTYPHBIMU IIDEMepaMy U3 UCKyccTBa Kiaaccuku (Ilapdenon, xpam
IOnuTrepa B [lyrre B TyHuce), naMATHUKAMHU BU3aHTUHCKOTO UCKYC-
cTBa, UTaJbdHCKOro Bospoxaenus (1epkoBs Can IIuerpo ua MonTO-
puo B Pume (puc. 1.29 u puc. 8 Ha IBeTHOU BKJeiike), IaMATHUK
Komnneornu, cobop Caaroro Ilerpa B Pume).

Ha nepBsIii B3MIAK apXUTEKTYpa 6aPOKKO CYIeCTBEHHO OT/INYAEeT-
C5 OT apXUTEKTYPhI KJIACCUKHU U UTATbIHCKOr0 Bo3posKeHN A, X MOMK-
HO OBLJIO OBI O’KUAATH OTCYTCTBUS B 3THUX IIaMATHUKAX S0JIOTOTO ce-
JyeHudA. SIpKUM npumMepoM CTHIA GapOKKO fABJseTCd 3HAMEHUTHIN
CmonvHbLil cO60P, BO3ABUTHYTHIM 0 IpoekTy PacTpesiu B CankT-Ile-
Tepbypre. AHcamM6,16 CMOJIBHOIO MOHACTBIPS — OAMH M3 JYUYIIUX ap-
XUTeKTypHBIX aHcambieii Cankr-IleTepOypra B cTuiie pycckoro 6a-
pokko. Ero HazBaHMe BOCXOUT ellle K II€PBBIM I'0ZIaM CYIIeCTBOBAHU S

Puc. 1.29. Llepkosb CaH MneTpo uH Puc. 1.30. CMoAbHBI cobop
MownTopuo B Pume (apxutekTop B Cankt-letepbypre (apxutekTop
BpamanTe) Pactpeaan)
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ropoga. Torga Ha aTOM MecTe, rie Hena jjesiaeT KPyTOi OBOPOT ¢ IoTa
Ha 3anaj, Haxopuincsa CMoJSHOH ABOp — 34ech MOTOBHJIN CMOJY IS
HYXA AavmupanTteiictBa. B 1744 rogy mmneparpuna Enusasera, noub
ITerpa Benukoro, zagyMasa IOCTPOMTE Ha 9TOM MecTe MOHACTHIPE. B
1749 roxy Hayasoch CTPOUTENLCTEO IO IPOEKTY BEJIUKOTO ApXUTEKTO-
pa Pactpenau, cosgarens 3UMHEr0 ABOPIIA.

B menrtpe KoMIUIeKca HAaXOXUTCH BeJTHKOJENHBIH Oeso-roay6oil
CMmounbHEIH cobop, BelcoTa KoToporo gocturaet 93,7 m. Cobop nopa-
JKaeT POCKOIILIO OTAEAKH, COBEDIIIEHCTBOM IIPOIOPIMH 1 pazHoobpa-
3UeM AeKopaTHBHBLIX dopM. Boxpyr cobopa pacmososkeHBI YeThHIpe
[ePKBH M BEINCJHEHHEIE B TOH e Geyro-rony6oit raMmme KOpIryca, Ko-
TOPBIE OrPAaHHYHBAIOT IPOCTPAHCTBO B (pOPMe KpecTa.

Anrcambar CmonsHOTO cobGopa (puc. 1.30 1 puc. 9 Ha nBeTHOHR
BKJIeiKe) HPOUSBOAUT HEeM3rIaUMoe BIeUYaTIeHUe. Y IKe N3fajeKa
OH BLI3LIBaET BOCXHUITeHHE, 06Iajasd CTPaHHBIM, MUCTHYECKHM CBO-
CTBOM Kak O6hI YMeHbUIATLCS HPH OAX0/e K HEMY, He YTPauHBas CBO-
eii BenyecTBeHHOCTH. CreyeT OTMETHTE, UTO JaXe He HCILIThIBAIO-
mue ocoboll AOOBH K cTAMIO 6apOKKO MpodecCHOHANBHEIE 30M4He
OTAABAJIH IO/IKHOE PTOMY TBOPeHHI PacTpeiiv, COBePINeHCTBY ero
IPOIOPIMI K U3SNIECTBY NeKOPAaTHBHOI'O yOpaHCTRA.

IIposensa rapmonvnueckuii amanns CmoanHOro cobopa, KOTOPHIA
ABJSAETCA OAHNM U3 O0IeIIPU3HaHHEIX NaMATHHKOB CTIIIA 6APOKKO,
I". . 'pumM fesnaeT 3saKJIOYeHHE:

€., .OprlBEl oT 0D1eln cxembt 30A0TOI0 CEYEHKUR B €F0 nponopuuslx He 3amMevda-

eTCA... HMKAKMX CO3HAaTEABHO BHECEHHbLIX AMCCOHAHCOB ﬂpOI'IOpIJMOHaAbHO-

CTH, NOMUMO M3IBECTHOFO OTX0AQ OT HOpM KAACCHUKH, He YCManM BaeTCR U, BO

BCAKOM CAYYae, HEOCTIOPUMO HaAHYHe 30ACTOTO CEYeHHsl B YAEHEHWAX OcC-
HOBHbIX Macc cobopaxr.

Ha opumepe roruyeckoro co6opa B ¥Yasme (I'epManua), MocTpoit-
Ka KOToporo Oblia Hauata B 13877 roay u saxkoHueHa B XVI Beke,
I'puMM JelaeT cileAyiomiee 3aKJA0TUEHNE OTHOCHTENLHO TOTHYECKOM
ADXHUTEKTYDHL:

«BO BCAKOM CAyuae, KaK B 3TOM, Tak U B APYTHMX 3AaHMSX, NPOMNOPUHOHAABHO

npopaboTaHHBIX MO CXEMe TPMAHTYAALMM FOTHKM, YAAETCH NPOCACAWTE WH-

TYWTHBHO BHECEHHOE B NX OTHOWEHUA 3oaoT0E cevenue, bea npotTuBopeuna
C UX KOMNO3ULIKOHHBIMKU PELUEHUAMMH Y.

TIponopuuoHanpHLIe JOCTHXKEHUA PYCCKHX 304UYMX, 110 MHEHHIO
I'. I. F'puMMa, «OCHOBaHLI Ha UX HHTYUIHUY, Ha APXUTEKTYPHO-XYAO-
JKECTBEHHBIX HCKAHMAX». TeM He MeHee B JYUIIHX IHaMATHHKAX K
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9TOH STIOXH MBI BCTpedaeM MHOTOKPAaTHOEe IpUMeHeHHe OTHOIIEeH I,
OTBeUAKIIHNX 30J0TOMY CeUeHMIo. B KayecTBe IpHMepa TAKOI0O apXH-
rexkTypHOro namaTtuuka I'. JI. FpuMM npuBOgUT KOJOKOMBHIO HEPK-
By PoxcaecTBa Xpucropa B flpociiasie, B KOTOPOi «KaK ¥ B pAje APY-
THX ApeBHePYyCCKHX NaMATHUKOB, yCMaTPUBAETCA BeCchMa CYIIleCTBEH-
HOe coraacoBafue ¢ 30J0THIM CEUEHHEEM B I'MTABHEIX OCHOBHBLIX MX Mac-
cax, IpH [eJIOM Psijie YaCTHYHEIX OT HEro OTCTYILIEHUH ».

Xors no noBoAY rapMOHKHYECKUX BO33PeHUH mpodeccopa ['puMma
He cyIIecTByeT eJUHOFO MHEHUA, TEM He MeHee B IpeJUCJIOBHH pe-
JaKTOpa CKa3aHo: :

«Cama nonuiTka obueh hopmyAMposKY NpMHUMNA 30A0TOTO CEYEHNA KaK OC-
HOBbI MPOMOPLMOHAABHOCTU aPXHTEKTYPHBIX CTUAEH, NPOBEPEHHAS Ha MaTe-
pHaAe aHTMYHOW M eBPOMNENCKON apXMTEKTYPDI, 3aCAYXKMBAET BHUMaHUS, YTO-
6k BBITh ONYDAMKOBAHHOR, Tem BOAEe, UTO B KHUIe AJETCH MCTOPHUYECKMIA
O4epK Pa3BUTUA TeopHK NPOMOPLMOHAABHOCTH, a TAKXKE pasBepHYTOe mMaTe-
MaTUYECKOE M3AGKEHHE NPHHUKMNA 30A0TOTO CEYEHUA ».

1.14. 3oaoToe ceyenue B uckyccrse XiX u XX Bexos

Kaptuna Usana lllnmknna «KopabeabHas powma»

B cokpoBuIllEATE pyccKoro uckycerBa Usany Ueanosnuy llnmxuny
(1832-1898) npuHAAIEKUT OJHO U3 CAMBIX IIOYETHHIX MecT. C ero
“MeHeM CBA3aHA MCTOPHUS OTeYeCTBEHHOrO Ieisdarka BTOPOH IIGJIOBH-
HBl XIX croneruda. IIpoussefieHus BBINAOIIETOCH MacTepa, AVUIIHe
H3 KOTODBHIX CTAJH KJIACCHKOH HaIMOHAJILHOH JKHBOIIHCH, 06pesn or-
POMHYIO MONYJAPHOCTh, Cpean MacTepoB CTApHIero HOKOJeHUSA
W. Y. HIumkyH OpefcTaBAA] CBOMM HCKYCCTBOM ABJIeHHE HCKIIOUH-
TeTbHOE, KAKOI'0 He 3HAJH B 06JIaCTH Iel3aKHOM KHBOIUCH IIpefLI-
LyiHe 30X . 11og00H0 MHOIHM PYCCKHM XYA0KHHAKAM, OH OT IPHUpPO-
Il 0061874 OTPOMHEIM TajgadToM camopoaka. Huxro no IHumkuHa ¢
TAKOH OIIEeJOMJIAIOIeH OTKPEITOCThIO M ¢ TAKOH 06e30py KUBalomeit
COXKPOBEHHOCTLIO He [OBefas 3PUTENI0 O CBoell JN00BM K pogHOMY
Kpaio, K HeOpPoCKOoH IIpesiecTH CeBEpHOMH IPHPOAEL.

Ha Be6-caiiTe MesXAYHAPOAHOro NEHTPA AYXOBHOH KYJILTYPEI BB
Mo:KeTre HaliTn bosee feTaldsrHYIO HHGOPMAIIHIO O YKU3HA U TROPYECT-
Be WUpana Hlumkuaa. Mbr ¢ 6/IarofapHOCTHIO HCIOABIYEM HEKOTO-
PpBle MaTepHaNbl ¢ 3TOTo caiita.

Kapruna «Kopa6GenrHas pomtas» (puc. 1.31 u puc. 10 Ha npseTHOM
BKJIeitke), HanucaHHaa IumixuneiM B 1898 rogy, cuuTaerca moc-
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TOMHBIM 3aBEpIIEHUEM €ro IeJbLHOT0 U CaMOOLITHOT'O TBOpPYECTBA.
9TO MOJIOTHO CYUTAETCH KIACCUYECKUM II0 IIOJTHOTE ¥ MHOIOTPaHHO-
CTH XYJ0KEeCTBEHHOT0 00pasa, COBEpIIeHCTBY KOMIIOSUIIUHU. B ocHO-
BY BTOT0 meMsarka Jeryu HaTypHbIe 3TIOAbI, BeINoJHeHHbIe [Iuimku-
HBIM B DOAHBIX IPUKaMCKHUX Jecax, I'ie OH HallleJ CBOW upean —
CHHTe3 rapMoHUU U Beanuusa. Ho B mpousBeeHUX BOILIOIIEHO U TO
riybouaiimiee 3HaHKE PYCCKOM IPUPOAbI, KOTOPOe OBIJIO HAKOIIJIEHO
MacTepOM 3a IIOYTH I10JIyBEeKOBYIO TBOPUYECKYIO YKU3Hb.

B meHTpe KapTHHBI BBIJEJIEHBEI OCBEI[eHHBIE COJIHIIEM MOIIHEIE
CTBOJIBI BEKOBBIX coceH. I'ycThle KpoHBI OpocaloT Ha HUX TeHb. Bra-
JI1 — IIPOHM3aHHOE TEeIlILIM CBETOM, CJIOBHO MaHsIee K ceGe mpo-
cTpaHCcTBO Gopa. Cpesass pamMoil BepXyIIIKHU JepeBbeB (IIpueM, 4acTo
BeTpevaromuiica y IIInmkuHa), OH ycuIMBaeT BIIeYaTJIeHNE OrPOM-
HOCTH epeBheB, KOTOPBLIM CJIOBHO He XBaTaeT MecTa Ha IoJIoTHe. Be-
JINKOJIEIIHbIE CTPOMHBIE COCHBI JaHbI BO BCEH CBOEH IIJIaCTHYECKOM
KkpacoTe. FIX vemyiiuaTas Kopa HaIucaHa C MCIOJb30BaAHUEM MHO-
rux netoB. Kak Bcerza HeTOPOIJIMBO pacCKa3bIBAET OH O JKU3HU 9TO-
I'0 Jieca B [IOI'0XKHUI JIETHUH feHb. I3yMpyaHas TpaBa M cepoBaTas 3e-
JIeHb MOJIOYAs CIYCKAIOTCA K MEJIKOMY, OeryieMy II0 KaMHSM U
mmecKy pyusio. IlepeGpoiieHHas yepea Hero u3ropob rOBOPUT O 6JIH3-
KOM IPUCYTCTBUH UYeJIOBeKa. [[Be BCIIOPXHYBIIIME YKeJThble 62004k
HaJ BOJOM, 3eJIeHOBAThIE OTPa’KeHUS B Hel, UyTh rosryooBaThIe ped-
JIEKCHI OT Heba, CKOJIb3sIII[}e JJUI0BAThIE TEHU Ha CTBOJIAX IPUBHOCAT

-f

Puc. 1.31. Kaptuna U. lnwknna «KopabeabHas pouia»

1.14. 3onoToe ceveHue B uckycctse XIX u XX sekos O 95

| A | a

>

Puc. 1.32. TapmoHuyeckmnin aHaAn3 kapTuhbl U. lWnwkmHa
«KopabeabHas polua»

TPeIeTHYIO PaJoCTh ObITUA, He HapyIlias DX 9TOM BlleYaTIeHUsA pas-
JINTOTO B IpUpoje nokod. IlpekpacHo HanucaHa MoJsiHA CIIPaBa ¢ I10-
OypeB1Iei OT COTHIIA TPaBOM, CYyXOH IOYBOM U HACHILIEHHOM 10 I[BETY
MOJIOZOM mopocJbio. PasHoo6pasHble, BRIABIAIINE GOpMYy U (hak-
TYpy Ma3KU HOAYEPKUBAIOT MATKOCTh TPaBhI, HYIIWCTOCTH XBOU,
KPEeIocTh CTBOJIOB.

Hccnenys KOMIOSUIIMOHHYIO CTPYKTYPY KapTHH — IIIeJeBpOB
MIPOBOT0 U306pa3uTeIbHOTO HCKYCCTBA, — UCKYCCTBOBEAEI 06paTu-
JIZ BHUMaHUe Ha TOT ()aKT, YTO B Hei3aKHBIX KADTHUHAX IITHPOKO MC-
IIOJIb3yeTCH 3aKOH 30JIOTOrO ceueHWsi. BiecTSIIUM IPUMEpOM HC-
II0JIb30BaHUSA 3TOr0 3aKoHa sBJasderTcss KaptuHa W. U. IMIumxunaa
«Kopa6esrsnasi porma» (puc. 1.32 u puc. 10 Ha IBeTHOI BKJIEKe).

Ha 370#1 3HaMeHUTON KapTHUHE C 0UEBHAHOCTHIO IPOCMATPHUBAIOT-
CA MOTHUBBHI 30JI0TOro ceueHusi. Apko ocBelleHHAd COJHIIEM COCHa
(cTosmas Ha IIepBOM ILIaHe) JeJUT KapTHUHY 30JOTHIM CEYEHUEM I10
ropusoHTayu. CIIpaBa OT COCHBI — OCBEII[eHHBII COJHIIEM IPUTOPOK.
O penuT KapTUHY 30JO0THIM CceueHHeM IO BepTuKaau. Ciesa or
IJIaBHOM COCHBI HAXOAUTCS MHOI'O COCEH — IIPM KeJaHUU MOYKHO C
yCIIeXOM IIPOJOJIXKUTE AeJieHre 30JI0TEIM CeUeHUEeM I10 TOPU30HTAIH
JIeBOM yacTH KapTuHLI. Hajanuue B kKapTUHE APKUX BEePTHUKAJIeH U ro-
PU30HTAaJEH, NEeJANNX ee B OTHONIIEHUX 30JI0TOI'0 CeUeHUs, IPUJaeT
el XxapaKkTep ypaBHOBEIIEHHOCTH M CIIOKOMCTBUA B IIOJTHOM COOTBET-
CTBHUH C 3aMBICJIOM XYIOKHHUKA.
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Kapruna «KopabGenbHas pomja» (camMad KpylnHas [0 padMepaM B
tBopuecTBe IIInmKuHa) — Kak 6bI OC/IeAHUM, 3aBepIIAOIIMiA 06pas
B CO3ZaHHOM UM 3II0IIEe, CHUMBOJIU3UPYIONIel 60raTEIPCKYIO PYCCKYIO
cuny. Kapruna 6blia HamucaHa XyTOKHHMKOM IIO[ BIeYaTJeHUEeM
IPHPOABI POAHBIX MecT, namATHeIX [[Inmkuny ¢ gercrsa. Ha pucys-
Ke K KapTHHe OH cJieJlaj Haauuch «AdaHacodcKkas KopabeabHas po-
ma 6;u3 Enabyru» . 9tum nosoraom Msau IIIUIIKKUH 3aBePIINAJI CBOU
TBOpUecKui nyTh. 8 (20) mapra 1898 roga XyA0KHUK CKOHYAJICA B
cBoeil MacTepCcKoii 3a MOJIbOEepPTOM, Ha KOTOPOM CTOs1JIa HOBas, TOJIb"
KO YTO HauaTas KapTuHa «JlecHoe 11apcTBO» .

«Moayaop» Kopbio3be

JIe Kop6iosne (Le Corbusier) (1887-1965) — BeIzaromuicsa GppaHnys-
CKMIf apXUTEKTOP U TEOPETUK aPXUTEKTYPhI. B cOBpeMeHHOM TeXHUKe
1 CepUITHOCTH MHAYCTPUAILHOI'O CTPOUTEIHCTBA OH BU/Ie]I OCHOBY 06-
HOBJIEHUSA APXMUTEKTYPhI, CTPEMUJICH 3CTETHUECKU BHIABUTH (QYHK-
OMOHAJIHHO OIIPaBJAaHHYIO CTPYKTYPY COOpYyKeHHd. B 3naHuaAx, 1mo-
crpoernsix Jle Kop6iosne, TOpKeCTBYeT HOBaA apXUTEKTypHAas dcTe-
THKa, "KU3HEYTBep K JaIoIas U riIy6oko uenoBeyHasa. Kasknas HoBas
IOCTPOMKA CTAHOBUTCSA COOLITHEM B XyZ0KecTBeHHOM Mupe. Ero mpo-
U3BeJeHUs U MPOEKTHI MYyGJUKYIOTCH BO BCeX apXMTEKTYPHBIX U3Ma-
HUAX, OH BCIOLY IIpOIaraHAMPYeT HOBOE CJIOBO B apXUTEKType. A KO-
rxa B 1923 rony BeIxozuT ero kaura «K apxutextype», Jle Kop6roane
CTAHOBUTCSA ONHWUM U3 BeAYIIUX TEOPETUKOB apXuTeKTyphl XX cToe-
THS.

B roxsr Bropoit MUpOBo# BOMHEI codfaerca « Mopyaop» — cucre-
Ma HOBBIX NIPONOPIMOHAJILHEIX oTHoIIeHu. Jle Kopbroane Kirazer B
OCHOBY apXWTEeKTYpPHON METPUKU DasMepbl 4eJIOBEUECKOro TeJsa.
IIpuuem GepeT He TOJBKO CPEJHUM POCT YeJOBeKa, HO M pa3Mephl CH-
Iamel GUrypel, CTOIBI YesioBeKa, NJIUHY ero PyKH, Imara u T. X.
«Mopgyiop» He TOJIBKO TEOPUs, B HEM COIEPIKUTCA U IOJPOOHO pas-
paboTaHHOE IPaKTUYECKOe PYKOBOJACTBO IO IPUMEHEHMIO YesioBeye-
CKUX MPOIOPIHI B COMOCTABJEHUH C OGIIENPUHATON METPHUIECKON
cucreMoil pacuera. Cpefu Tex, KTO IepBBIM oneHuJ «Moxyop»,
GLLI BeTUKUH DIHINTEHH, CUMTABIINI, uTo paspaboranHas Jle Kop-
6103Bbe cHCTEMAa UMeeT 6OJIbIIoe IPaKTUUYecKoe 3HaUeHHe He TOJIBKO B
apXHWTEKTYPHOM IIPOEKTHPOBAHUH, HO U B APYI'MX BHUJaX dYesioBeve-
CKoi meaTenbHOCTH. VI3 rapMormMUecKkoro aHanusa « Moxgynopa» Kop-
6103be (puc. 1.33 u puc. 12 Ha 1[BeTHO# BKJIeHiKe) BUJHO, UTO B HEM 5B~
HO IIPOCMATPHUBAIOTCA MOTHUBLI 30JI0TOr'0O CEYeHHU .
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1,618

Puc. 1.33. Kopbiosse. MoayAop

YKpauHCkuii CKyAbNnTOp AA€KCaHAP APXHUMEHKO

Anexkcannp Apxunenko (1887-1964) —
YKPaHHCKHHA XYAOXKHUK, pedopMaTop
cKyabpuTyphl. OH poauica B Kuese 30 masa
(11 urons) 1887 roga B cembe IIpogeccopa
mexanuku. B 1902-m mocrynun B Kues-
CKOe XY/O0KeCTBeHHOe YUYWMJIHIIE, OCTaBUJI
ero, He y/IOBJIETBOPEHHBLIA CHUCTEMOM IIpe-
nogasanus. Yexas B ITapuak (1908), oH 1mo-
ceJIMJICA B KOJIOHUHU XYA0KHUKOB La Ruche
(«¥Yeti»), rae mosHakomuica ¢ A. Mo-
muapaan u A. Toawe-Bokecko; ucrbITasd
GoJILIIIOE BJIMAHNE CKYJBOTYDHI [IpeBHEro
mupa (Erunra, Accupumn), a nosjgHee roTu-
ku. B Ilapuake oH cTaJ 4JIEHOM TBOPYECKOH
rpynnsl Section d’Or («3oJ10TOE CEUeHEY ),
YyjeHaMM KOTOpO# ObLIM BhIJAIOLIHAECT
CKYJIBITOPEl M XYHIOXHHUKH, B YaCTHOCTH  Pyc, 1.34. A. ApXuneHKo.
ITa6ao ITukacco. Draped Woman (1911)

7—2391
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IIocne BrIcTaBOYHOrO Typa 110 roposaM EBponbl ApXUIIEHKO IIepe-
exaJs B 1923 roxy B CIIIA. YrBep:kaasi NPpUHIUANLEI KHHETHYECKOTO
HUCKyccTBa, B 1927 rogy oH 3amaTeHTOBAJ] MEeXaHH3M, CO3LAIOIUMI
WJLTIO3UIO ABMKEHUA HaPUCOBAHHBIX 00LEKTOB C 3aJaHHBIMH OBICT-
poTo# u puTMoM. Bo6aBoK K «apxumeHType» (KaK OH Ha3Baj 3TU
nnno3un) B 1940-e rofsl co3xan cepuio «CBETOMOIYJISTOPOB» — II0-
JIyIIPO3payvHbIX, OCBeIl[aeMbIX UBHYTPHU apT-00HEKTOB U3 IIJIEKCUTJIA-
ca. Hapagy c aTuM He pa3 B 9TH AecATHUJIETHS OH o0palaJcsa U K Tpa-
JIUIIMOHHON MaHepe, B TOM YHCJIe TaKKe U K MCTOPUYECKUM IIOpT-
peraM-osuneTBopeHusAM (kHaA3a Baamumupa Cesrtoro, T. I'. Illes-
4eHKO, U. 1. PpaHKO0); HEKOTOPEIE U3 IOPTPETOB TAKOr'0 POJA IIOCHI-
JiaJI Ha BBICTaBKU Ha PONUHY, YACTh YCTAHOBUJI B BUJIe TaMSITHUKOB-
61octoB B KimBierze. C 1920-x romos BeJI lefaroruuyecKyio AesaTellb-
HOCTB, YUTAJ IeKIUU. B mociesHMe rofpl IJI0A0TBOPHO paboTas B 06-
JIACTH MOHYMEHTAJIBbHOM CKYJILIITYDEI ¥ IBETHOM JuTOrpadum. ¥ Mep
Apxunenko B Heio-Mopke 25 despans 1964 roza.

IIpumepoM CKYJIBOTYDPHI, B KOTOPOIl MOKHO YBU/AETh MOTUBEL 30-
JIOTOTO CeYeHUs, SBJISETCA CKYJAbIOTypa AJeKcaHapa ApPXHUIIEHKO
Draped Woman (puc. 1.34 u puc. 13 Ha iBeTHOM BKJIeHKe), CO3LaH-
Hadg uM B 1911 roxy, To eCTh B IIePHOJ €ro yBJIeueHUs: 30JI0ThLIM ceue-

HHUeM.

3aanume wrab-kapTupsi OOH
B Hbto-Mopke

Coopy’keHHe 5TOr0 BCEMHUPHO H3-
BecTHOTro 3xaHusd (puc. 1.35) cBsasa-
Ho ¢ umeHeM Ockapa Humeiipa
(Niemeyer, Oscar) (1907-1989),
3HAMEHUTOr0 OpPasUILCKOr0 apXu-
TekTopa XX Bexka. B 1936-m mox
pyxoBozacTeoM Jlrouno Kocra u Jle
Kop6ro3se Humeiiep BMecTe ¢ rpyI-
IIOA MOJIOABIX apXUTEKTOPOB IIPO-
eKTUPOBaJl 3JaHKWe MHHHUCTEPCTBA
IIDOCBENIEHUSA U 3[paBOOXPAHEHUS
B Puo-ge-Maneitpo. IlocTpoiika
6n11a 3aBepuieHa B 1943-m u mpu-
et BJIEKJIa TOTZA BceoOllee BHUMAHHUE
Puc. 1.35. 3aaHue wTab-kBapTMPbl  He TONBKO KaK OBIECTBEHHOE CO-
OOH 8 Hbio-Mopke Opy’KeHUe, CO3NaHHOe C IpUMeHe-
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HUeM HOBeHIIINX apXUTEeKTYPHBIX CPEACTB, HO ¥ KaK INepBBIX IpUMep
KCIIOJb30BAHUS CILIOIIHOTO COJHIIEMOAYJIMPYIOIero sKpaHa Ha OJ-
HOM U3 dacazoB. 3a npezxesamu Bpasunnn Humeiiepom 6BLI IOCTPOEH
Bpasusibckuii maBuIsoH Ha BcemupHoit BhicraBke B Hpio-Hopke B
1939 roxgy. B 1974-M OH BBICTYIWJI B POJIM IVIABHOI'O KOHCYJIBTAHTA
IIPH COOpYKeHHH 3aaHus mrab-ksaptupsl OOH B Helo-Mopke.

B sTOM 31aHMY TaKKe IPOCMaTPUBAIOTCS MOTHBEI 30JI0TOTO cede-
HUA. B KOMIO3UIUY 3IaHUS Y€TKO BBIIEJISIOTCS TPU IIOCTaBJIeHHBIX
IpYTr Ha Apyra 30J0THIX IPSIMOYTroJbHUKA, KOTOPEIE U ABJISIOTCS €TI0
IJIaBHOM apXHUTEKTYPHOU HIeeH.

KaptuHa KoHcTanTuHa BacuabeBa «Y OkHa»

BacunveB Koncrautun Anexceesud (1942-1976) — coBpeMeHHBIH
POCCHICKMI XYNOKHUK, K COYKAJIEHUIO PAaHO YIIeJINUN U3 KU3HU.
9Kunn u pa6oran nox Kasausio, B nocesnke Bacunbeso. Ilosryuni ussect-

HOCTb IATEeTUYECKMMM, IIPOJOJPKAIOIIUMU TPAaAUIIAI0 CHMBOJIMA3MA U
MOJepHA IIOJIOTHAMY Ha TeMbI (POJIBKJIOPA, APEBHEH U COBPeMeHHOM
pyccxo‘ﬁ ucropun. Emie 6yayuu crynerTom KasaHCKOro xy/0eCcTBeH-
HOT'O YUYMJIMIIA, OH BIEPBBIE YCJBIIIAN O 30JI0TOM CeYeHHH. Y3HaB O
KOMITO3UIIMOHHOM 30JI0TOM CeYeHHUH, KOTOPBLIM IT0JIb30BAaJIMCE JIPeBHUE
rpekn, KoHCTAHTUH pellnJI «[I0BEPUTH ajJre0poi rapMoHuio». OH BBI-

Puc. 1.36. K. BacnabeB. Y OkHa
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YHUCINII, KaK JOJKHA CTPOUTHLCS JIIo0asi KapTUHA, I'le MBICJIEHHO HYXK-
HO pasMeIlaTh Ty IVIABHYIO TOYKY Ha IIOJIOTHE, K KOTODPOii, CJIOBHO K
[eHTPY, AOJKHBI TAHYTHCA BCe CIO’KeTHBIe JIMHWH, U KaK II0 «y3JIaM»
BLIYEPUYEHHON MM KOODAMHATHOM CETKH KOPPEeKTHPOBATH PACIIOJIONKE-
HUe JI00BIX 3JIEMEHTOB KOMIIO3UITHH.

C dero HauuMHATH KapTUHY? Bero nadopMaIiio o 3ToMy BOIIpocy
XYIOKHUKY 33 HEHAaJOOHOCTHIO JaBHO pacTepanu. EauHCTBEHHOE,
4T0 GBIJIO U3BECTHO BCAKOMY 00pa3oBaHHOMY YeJIOBEKY, — 9TO CyIIle-
CTBYIOIIAsI YUCJIOBAS CBA3h IOCTPOEHMUS BCETO CYILEro B IPUPOJE, OT-
kpeiTas ITudaropom. Cea3b, HA KoTopylo HaMmeKau eme IlraToH, ro-
BOpHA, YTO CYTh KPAcOTHI B OTHOIIEHWM dYacTeil APyr K APYry u K
nesioMy. IIpEMeHUTENBbHO K JUHEHHBIM OTpe3KaM OTKphITHe ITuda-
ropa BBITJIALUT IIPOCTO: MEHBIIAS YaCTh OTHOCUTCA K GosbIIel, KaK
6osbIlIasdg Ko BceMy oTpesky. JleoHapao na BuHUYU Ha30BET 3TO COOT-
HoImIeHMe 30J0THIM ceueHrueM. BeaKnii ICTUHHBIN XYA0XKHUK YyBCT-
ByeT 5TH COOTHOIIIEHNS, MHTYUTUBHO BBIXOJUT HA HUX U IMHUIIET, YTO
Ha3bIBaeTCHd, «B 30JI0TE».

Ho BacuabeBa MHTepeCOBAIH He MPOIOPIIUY YeJIOBeYeCKOoro TeJa,
OH MCKaJI BO3MOXHOCTH II0JIb30BATHCS 3aKOHAMY MapMOHUY Ha Bceil
IIJIOCKOCTH KapTHUHBEI, YTOOBI ZOOUTHCA MaKCUMAaJIbHOIO OXBaTa Xy/0-
sKeCTBeHHOro ob6pasa. OH UCII0/IL30BaJ pa3auyHble ynuciaa Pubonay-
uyy, BEIpaskalnue 30J0Toe cedeHre, C UX IOMOIIbI0O HaMeYaJl OTpes-
K¥, XOp/HI, IepeMelras Bce 9TO Ha IJIOCKOCTH.

HaxoHel, UCIOJB3YA 30JOTYIO CIONpaib, BacuibeB OIpenesInJI
IJ1s ce6s1, B KaKOM IMocae0BaTeJIbHOCTH YeJIOBeUeCKUH I'1a3 BOCIIPH-
HUMaeT CIoKeT KapTuHEI. To ecTh OH BBIYNCINI, KaK JOJXKHA CTPO-
UThCA J100as KapTUHA, Te MBICJIeHHO Pa3MelllaTh Ty INIaBHYIO TOUKY
Ha IOJIOTHE, K KOTOPOM, CJOBHO K IIEHTPY, JOJKHBI CTATUBATHCH,
KaK K HeBUAMMOMY MarHuTy, BCe CIO’KeTHbIe JUHUYA KapTUHBI.

Haunb6osee ApKUM IPUMEPOM KapPTHHBI, IIOCTPOEHHOMU 110 IPUHIU-
oy 30JI0TOMY CeueHHIO, sABIfeTcs KapTHHa BacuibeBa «Y oxHa»
(puc. 1.836 u puc. 11 Ha 1[BeTHOI BKJIeHKe).

O ueMm XOTeJ HOBeAaTh HaM XYAOXKHUK B aToi KaprtuHe? 06 saTom
MOJKHO JIMIIb JoraawiBaThess. OfHO OeccriopHO: mepes HaMU YKH3HBb
KaK OHa ecTb. T0, UTO ABOE 3THUX MOJIOIHIX JIIOAel 6ECKOHEUHO JII00AT
IpYT Apyra, Mbl IOHMMAaeM IIPH TePBOM B3IJIAe Ha KapTury. Ho ecau
IOHOIIIa BeCh BO BJIACTH CBOEro HEYAEePXKUMOro IIOPHIBa, I'OTOB OTCTAaU-
BaTh CBOIO JI000BH Ilepels KeM YroJHO, TO YyBCTBa JEBYIIKH YTO-TO
chaepxuBaeT. UTo MMEHHO: CTpaX, 'OPAbIHS, BEDHOCTh POJOBBIM Tpa-
munuam? MoskeT 65ITh, HAUTHE, IPUPOSHOE UyThHE, 6oJiee CBOIICTBEH-
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HOe KeHCKOMY Cep/ILY, IIOACKA3LIBAET e}, YTO He BpeMs 1M ceidac 1y-
MaTh O JIO6BU?

Kaxk 65I TO HE OBLJIO, IIABHAS MBICJIb 9TOM KapTUHBI, BCA KYJIBMHU-
HaIus ee 3aJ0)KeHa MMEHHO B obpase AEeBYIIKH, Ybe JIMI0 03apeHO
VAMBUTENIbHON YHUCTOTOM, JOCTOMHCTBOM M ellfe CIIOKOMHOM MYZApO-
cThi0. VI M0 AEeBYIIKM XYNOKHUK PAa3MECTH] B «30JI0TOH» TOUKe
KapTHHBI, KOTOpas HaXOJUTCHA Ha IePeceYeHNN ABYX «30JIOTBIX » JIA-
HUN — TFOPMBOHTAJLHOM U BePTUKAJbHOH, IlepecedeHne KOTOPHIX B
TOYHOCTH IIPOXOJUT Uepes IJas JeBYIIKU. W 9T0 KOMIO3UIHOHHOE
pellleHHe SBJSETCA OJHOM M3 IPUYKMH OINYIIeHUHA YAUBUATEJIbHON
rapMOHMHM, KOTOPO# HalOJHeHa KapTUHA, OJUIETBOPAIONasA BCe Te
Hauaja, KOTOpbIe BCerja Aejlalu PyCCKYIO JKeHIIUHY IPeKPacHOM.

TBopuecTBO YKpauHckoro apxutekropa Onera boaHapa

13 nexabps 1997 roga B pofioBOM ceJjie MUTPOIIOJIUTA Annpes Ilen-
runkoro IIpuiabuyax MPOU3OILIO IOCBAIIEHWE MecTa IIOX CTPOH-
TeapcTBO LepkBH. IIpoekT nepkBu-mMyses B [Ipuibnuax (puc. 1.37)
cosznaJ ykpauHcKuit apxuTekrop Oner Boguap, JOKTOP HCKYCCTBOBE-
neHud, npodeccop JILBOBCKOM aKageMuu HCKYCCTB.

Puc. 1.37. LlepkoBb-my3eit B c. [pruabuuax (Yxpanna) (apxuTexTop
Oner boaHap)
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Puc. 1.38. Knura Oaera boanapa «3oaotui nepepia
i HeeBKAIAOBa reomeTpisi B Hayui Ta mucTeutsi» (2005)

Oner Bograp B 1972 rogy 3aKOHYHJ apXHUTeKTYDHBIH pakyiabTeT
JIsBoBCKOro nosurexandeckoro nacTUTyTa. C 1992 roga — moxrop
HCKYcCTBOBeJleHUsA. B HacToAmee Bpema 3aBeayeT kadenpoit JIbBoB-
crkoit HanmonansHoit akageMun uckyceTB. OCHOBHEIE HallpaBJIeHU S
Hay4HBIX MccClefoBaHUN — Teopus (hopMoobpasoBaHUsA, TPODIEMEI
CTPYKTYpPHOIi rapmMonuu cuctem. Oner Bojguap siBmsercs ofHON U3
HauboJiee IDKHUX 3Be3/] Ha HeOOCKIOHe YKPAWHCKOM HAYKH.

B o6nactu 3os0TOr0 CeueHUA ero rIIABHOM nyOIuKanuei asiaser-
cs KHHAra «30JI0TOe ceueHHe ¥ HeeBKJINI0BA MeOMeTPUS B IPUPOJE U
ucryccree» (1994). B 2005 rogy ara KHUra repeusjiaHa Ha yKpauH-
cKoM ssbIKe (puc. 1.38).

B kHuTre BrepBhle nocse 06HAPOAOBAHUSA CTO JieT Hazag ['epmanom
MHUHKOBCKHM €ro reoMeTPHYECKOW HHTEPNpPEeTAlNH CIelUaJbHOH
TeOpHH OTHOCUTENILHOCTH IpeACcTaBJeHa HOBas CeHCAlMOHHAd MH-
¢dopmanua o peain3anuy B NPUPOJe 3aKOHOMEPHOCTEH HeeBKJIHI0-
BOH reomerpuu. Ha sTtor pasz — B KHUBOI npupoje, B YaCTHOCTH B
npolecce pocTa CIMPaJbHO-CHMMETPHYHBIX (TAK HASLIBAEMBIX (DHJI-
JIOTAKCHCHBIX) PACTHTEIbLHBIX OPM.

Mpu AeTaAbHOR MaTEMATUHECKOR PaclMPpoBKe 3TOro NPOLECca HeOXHAAH-

HO 06Hapy>‘<unae1csl y4yactue B Hem 3oAoToro CeHeHMus — Marv4yeckoro 4Mmc-

AQ, C KOTOPbIM B MCTOPHW HayKN M MCKYCCTBA BCErAa CBA3BIBAAWMCH NPEACTaB-
AGHWA O rapMoHuu u cosepiueHcTBe. Takum o6pa3somM, B LEHTpe cioxeTa
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KHMIM — Hay4HOe OTKpLITHE, Kacawlleeca HauboAee 0BLIMX 3aKOHOB NPUPO-
Abl W CBMAETEABCTBYIOUIEE O (DYHAAMEHTAALHOR CBA3M MEXAY Pa3HbiMW Ha-
NPaBAEHMAMN HAaY4HOFO NO3HAHMKS, KOTOPbIE, Ka3aA0Ch Obl, yke AaBHO M HaBCe-
raa yTpaTMAW Takylo CBS3b. B 3TOM KOHTeKCTe ynomMMHAIOTCs umeHa A. DAH-
wrefHa, B. M. BepHaackoro, Ae Kopbiosbe.

1.15. ®opmyAa KpacoTsl

3oA0T0€ CeveHne BO BHEWHUX qaopmax YeAoBeKa

CKOJBKO XYA0KHUKOB, [I03TOB, CKYJIBIITOPOB, HCTUHHEIX IeHUTenei
TIPeKPacHOT0 BOCXMIAJIUCHL KPAacoToi denoBedeckoro Tesaa! YTBep-
KA )Ke TeHHANBLHEIN (hpannysckui ckyasnTop O. Pogen:

«OBHaXEHHOE TEAO KaXKETCH MHE NPeKpacHbiM. AAS MEHS OHO — YYAO, FAE He
MOXET BbiTb HM4ero BezobpasHoros.

YesoBek — BhIciiee TBopeHue [Ipupo/bl, H03TOMY YeOBeUECKOE
TeJI0 CYUTAJIOCH BO BCE BpEMEHA BEICIIIMM U IOCTOWHBIM 00eKTOM HC-
KYCCTBA CKYJBITYDhI, X IPABUJILHO H300pasuTh YeJ0BeUeCKOe Teso
B €ro IIponopuusax 661710 Bcerga ofHON U3 Haubosee JOCTORHBIX XY/A0-
JKeCTBEHHBIX 3aad. YiKe ThHICAYEJeTHS JIO N NbITAIOTCA HAUTH Ma-
TeMaTHUYeCKHe 3aKOHOMEPHOCTH B IPONOPIHUAX TeJa JeJoBeKa, Ipe-
jKJe BCEro YeJ0BeKa XOpOIIO CJI0MKeHHOro, rapmMoHumdsHoro. Ha
NpPOTSAKEHUM MHOTHX BEKOB OTJeJIbHbIE YACTH Tejla YeJoBeKa CJay-
JKUJIM effMHUIIAaME AhauHBl, Tak, y IpeBHUX erHnTAH ObLIO TPH efu-
HUNEI IIHHEL. JJokomb (466 MM) paBHsuics cemu adonanm (66,5 mm);
JIaJI0Hb 2Ke, B CBOIO OYepeib, PABHAJNACE YeTkIpeM naabvyam. OcHOB-
HBIMH MepaMu JUIMHEL B Poccuu GBIIIN cajxeHb U JOKOMb, CBABaHHBIE
¢ pOCTOM YeJIOBeKa; KpOMe TOro, IpuMeHsJIcA dlolimM — JJIHHA cycTa-
Ba GoJbIIOro naJjblia, a TaKKe nade — paccTOAHME MeXIy pasigBu-
HYTBIMH GOJBIIAM M YKa3aTeJIbHBIM Akl aMi H Aadonb — IMUPUHA
KHCTH PYKH.

Enie B [Ipesaem Erunre 3a eAHHHANY H3MepEeHHA TeJla IPUHAMAH
nnuRy cronel. IIpm aTom BeicoTa uesoBeKa COCTaBJAJA B cpejHEM
ceMb JJIMH ero ¢TONEI. B COOTBETCTBHH ¢ 9CTeTHIECKUM KaHOHOM I'pe-
yeckoro cKyabnropa Ilonukiera equHUIeH H3MEPEHUA TeJla CIYHKH-
Jia roJIoBa; AJIMHA TeJla NOJIXKHA DABHATHCH BOCBMHM pasMepaM I'oJIOBEL.

SosioTad NpONOPHKAA 3aHUMaeT BeAyIee MecTo B XYIOKecTBeH-
HBIX KaHonax Jleonappo fa Buauu u [lropepa. B coorsercTBuu ¢ aTu-
MW KaHOHaMH 30JI0TafA IIPOINOPIHA oTBedaeT AeJIEHHKO TeJia Ha JIBe
HepaBHEIE YaCTH JUHHeH Tanuu. To ecTh caMbIil IPOCTOM BUJ OCyIIe-



104 0O rnosa 1. 3onotoe ceyenue, unu Kog ga BuHuw

CTBJIEHU A 30JI0TOT'0 CeUeHU A 3aKII0UYAETCHA B TOM, UTO BCe TeJIO TUHHU-
eil myna JoJKHO JelUTECSH B OTHomeHuHu 3o0s0Toro cevenus. Touno
TaK JKe IPU BEITAHYTHIX MO IIBAM PyKaxX KOHYMKH CPeAHHX HAJbIEB
MOJIXCHBI BECE DOCT 4YeJIOBeKa JeJJMTh B OTHOIIEeHHWH BOJIOTOI'O cede-
HuA. MaBecTHOE IPaBHIIO, YTO 106, HOC ¥ HUXKHAS YACTh JINIA JOJIK-
HEI OBITE DAaBHBI, JAOMOJNHAETCH TeM, YTO POT AEJUT HUMKHIOI YacTh
TeJia B OTHOIIEHXH 30JI0TOT0 ceueHus. BpOBHU AeJIAT BCIO I'OJIOBY B OT-
HOIIIeHUH 30JI0TOr'O CEeYeHUA U T. 1.

ITanpnpr yesroBeKa COCTOAT U3 Tpex (asaHr: OCHOBHBIX, CPDESHHX
M HOTTeBRIX. [IMMHA OCHOBHBIX (halaHr BCeX NalbleB, KpoMe 60k~
1I0I'0, paBHa CyMMe JJIMH JBYX OCTAJBHBIX (hajlaHr, a AJHHEI BCeX
(hanasr KaXxOro Najabla OTHOCATCA APYT K APYTY IO IPaBUIY 3010~
TOIl IPOMOPILHH.

Ha puec. 1.39, a noxasaHa 4esoBeuecKas (purypa, B KOTOpOi co-
6roeH Bl YKasaHHbIE BhIIIE Mponopiuy 3os0Toro ceuennda. OHa Ham
KajkeTcs FaApMOHWYHOI ¥ coBepmenHoii. Ha puc. 1.39, 6, 8 npusege-
HEI IPUMepPEI YeJoBedecKUX QUryp, KOTOphIe HAM Ka*XyTCH HerapMo-

a) 6) B)

Puc. 1.39. [Nponopuumn YeA0BEYECKOTO TeAa: a) — rapMOHMYECKOE TeAD: AUHUA
nyrna AGAMT TEAD 30A0TbIM CeveHnem, B) — npumep HerapMoHMYECKoro Teaa:
AAMHHOE TYAOBMLLIE M KOPOTKUE HOMH, B) — APYrO# NpUMEpP HErapMOoHMYHOro

TEAA: AAMHHbIE HOTW M KOPOTKOE TYAOBMILE

1.15. dopmyna kpacorst O 105

HUYHBIMY, HenponopuuoHanbHsIiMU. Ha puc. 1.39, 6 yenoBex uMeer
IJIMHHOE TYJIOBHIIle U KOPOTKHE HOTH, TO eCTh JUWHKA Nyna cIBUHYTa
BHH3 I10 OTHOIIIEHHIO K TADMOHWYHOMY TeJy Ha puc.1.39, a. Teno ue-
JloBeKa Ha puc.1.39, e TakiKe KaKeTcsd HAM HErapMOHMYHBIM, TaK
KAK OHO MMeeT KOPOTKOe TYJIOBHIIe U JUTHHHBIE HOTH, TO eCTh IHHUAA
myIa cABHHYTA BBEPX II0 OTHOIIEHHIO K FTADMOHHUYHOMY TeJy, MOKa-
saHHOMY Ha puc. 1.39, a.

KpacoTa »eHCKOro AMua

B cBoeit kuure Homo pylcher («YenoBek IpeKpacHEI») dumocodh
H. H. KpoxoBcKHit MHUIIET:
«Co3epuan CoBEpIIEHHOE, NPEKPACHOE HEAOBEYECKOE AMLIO U TEAD, HEBOABHO
NPHUXOAHLIIL K MBICAM O KAKOM-TO CKPBITOM, HO ABCTBEHHO HYBCTBYIOWEMCH Ma-
TEMATHYECKOM U3ALIECTBE ero (hOPM, O MaTeMaTHHECKOR NPaBMABHOCTU U CO-
BEpLIEHCTBE COCTABASIOLMX €0 KPUBOAMHEAHBIX NOBEPXHOCTEM !

B 1912 roay B Das-Amapue (Erumer) GblIa pacKoIaHa macTep-
ckad BaaTens TyTMeca co CKYJIbITYPHLIM HOPTPETOM NpeBHEEeTHIIeT-
ckoit mapunsl HedepTuTH.

Hexkotropsle nccaeaosaTeau cauraior, uyro Hedepruru (B nepeso-
Jie 9TO CJIOBO O3HAYAET «KpacaBULla IPAJET»), CYyNpyra naps-npeob-
pasoparens Amenxorena IV, mo mpoucxoxaeHuio 6pl1a U3 CKHPOB.
Ipesneerunercknii Basitens Tyrmec 8 XIV Beke 0 H. 9. CcO3JaM U3
pacKkpameHHOro rurca HeoOLIKHOBEHHBIH 110 BhIPASUTENTLHOCTH H
ICHXOJOrWYecKoi Tiry6uHe mOpTPeT Iapuibl. OTOT CKYJIbNTYDPHBIN
IIeneBp HbIHE M3BeCTeH HA BeCh MUD M XPaHUTCA B OAHOM M3 My3eeB
Bepauna. B Hamie BpeMs OH CTaJl, MOXHO CKasaTh, BUSUTHON Kap-
roukoi [lpesrero ErunTa — ero KyJasTYpHI B IIEJI0M, HCKYCCTBa, Ma-
MU, CHMBOJHKHY, IPHHIIAIIOB 06paboTKH MaTepHaa.

TapMoHMYeCKHH aHaJN3 CKYJBITYDPHOrO IOpTpeTa Hedeprurn
6B MpoBefleH HegaBHO OenopycckuM (uiaocodom Iayapiaom Copo-
k0. Copoko ompefie1l olopHble 6a3UCHBIE TOYKH, B KOTOPHIX TaK
WM WHAaYe MeHseTcd KOHQUrypauus JUHUM, 3aBepliaeTcH ua3rub
TON WM MHON M3 HUX, HAXOZUT XapaKTeDHEIH M3JIOM KOHTYpPHOe
ouepTaHue, [AeTaTh YOPAHCTBA M OGHAPYIKHMJI IIPH STOM CTPOHHYIO
BIIMCAHHYIO B IOPTPET CHCTEMY IPaBHJIbHBIX IIPDOCTEIX reOMeTpUte-
CKUX (GUTYP — TPEYTroJLHHKOB, KBaApaToB, poM6os (cM. puc. 1.40).
CTOpOHBI 3THX (DUTYD, €CJIM UX YIOPAJNOYHATH IO pasMepy, HaXoAATCA
B OJTHOM ¥ TOM K€ OTHOIIEeHUH — S0JI0TOM Ce4eHUHM, X HE TOJILKO CTO-
POHBI, HO ¥ OT/eJibHEIE ()parMeHTEl 9TUX CTOPOH, obpasyemsie Iepe-
CeKAWIIHMHA UX JHHHAMH.

8-2391
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Copoxo numrer:

«ECAM COBpEMEHHBIE XYAOXKHUKM HEPEAKO AOBAT CAY4aHHOE, MUMOAETHOE B
H306paxaemMomM MaTepHaAe, To APEeBHEErHNETCKMIA MACTEp, KaK NOKasbiBaeT
CTPYKTYPHbIH aHaAW3 NPOW3BEAEHUA, CO3HATEABHO FeOMETPM30BaA Ha4aAb-
HbIfi KapKac NOPTPETa, HACLITHB ero NPaBHAbHBIMU FEOMETPUHECKUMMU (IUTy-
PamH, NOAYUHWB MX MEPAPXMIO 3aKOHY 30A0TOW nponopuud. Bek maimu,
HeTKUX CTAHAAPTOB, B KOTOPOM Halllaa CBOe 0(hOPMAEHUE TEXHOAOTHSA MHAY-
CTpUAAM3aLMK, BbiA ele ovelb Aareko. M aywa TyTmeca CTpemuaach B CHm-
METPUYHO-NPABUALHbLIX, FTEOMETPU30BAHHBIX KOHCTPYKUMAX BLIPa3uTL Kpa-
COTY TOro, 47O, Ka3aAoCb Obl, HMKAK HE MOAYMHSETCS MaTemaTM4ecKom
CTPOrocTH W NPaBUALHOCTH — OCOBEHHOCTH XeHcKoro obAauka. PazymeeT-
s, No 3aBepleHnn paboTel Kapkac BuiA ybpaH, ynpsaTaH B MaTepuase Tak,
YTO He OCTaBaAOCh W HaMeKa Ha XeCcTKOCTb TeOMETPMYEcKOro 3akoHa,
YNpasAfioWero CTpyKTYPHOH COCTOATEAbHOCTbIO obpasa. M kaxercsi, uTto
KpacoTa u AerkoCTb NPOM3BEAEHWA BO3HWKAA cama no cebe, npeAonpeaeae-
Ha Camoi NPUPOAOH HaTYpbl, TOYHee, ee obpa3a, HO HMKaK He CKPbITHIMU B
HEM U CKpenAsioWnMu ero reomeTpudeckumu popmamu. Takosa TaiHa u
Marus NOAAMHHOTO HCKYCCTBA ADEBHEErMNEeTCKOro MacTepa, KOTOPOro MOX-
HO Ha3BaTh YUMUTEAEM U AAR COBPEMEHHbLIX BasATEACH Y,

HeonHoKpaTHO Aenanuch MONBITKHM IIPOBECTH TAPMOHMYECKHUM
aHaIW3 ¥}KeHCKOT0 JIMIA C UCIIONb30BaHUEM 30JI0TOI0 CeYeHU sl U IIeH-
Takna (puc. 1.41). Bee nceieoBaTeny cXonATCA Ha TOM, YTO HMEHHO
3oJ0TO0E CeueHHE U eCTh [VIaBHAA IIPHYMHA KPACOTHI JKeHCKOTO JHIIA.

Puc. 1.40. CkyabntypHulit noptper Hedeptiiu u ero rapmonnieckui
aHaAW3, BuiNOAHeHHbIA 3. M. Copoko

1.16. 3onoroe cevenve 8 mystike 0 107

r)

Puc. 1.41, [apMOHHM4ECKMA aHAAW3 KEHCKOro AWLIA

Menckoe MU0 0TOOpa)kaeT GeCKOHEYHOE YHCIO IMOIM, KOTODbIe
SABJSIOTCS WHTErpaJbHBIM 2JIeMEHTOM JKeHCKOM KpacoTsl. [lokasa-
HO, 4TO KeHCKOe JHUI0 Hanbosee oTBeYaeT NPONOPIUAM 30J0TOTO
CeueHU, KOa KeHIMUHEA yabbaercs. JleHIIUHA BOCTIPUHUMALT-
ca 6ojlee KpacHBOM ¢ Tenyoi yiasI6KON, UeM C JKeCTKHM B3TJIANO0M,
HATIOJHeHHEIM T'HEBOM, HaJMEeHHOCTLI0 W HpeHeOpexeHueM. OTH
«TIPHHIIMANE! 30JI0TOr'0 CeYeHUA» HeOOXOIMMO XOPOIIO 3HATEH MOKO-
PUTEJBHUIIAM MYKCKHUX Cep/er.

1.16. 3oA0TOE CeyeHue B My3blke

Mudparopeiickas Teopus My3bIKaAbHOH FrapMOHUH

Myakika — B/ MCKYCCTBA, KOTOPBIM OTPaXkaeT AeHCTBUTEIBHOCTD U
BO3jIefICTBYeT Ha UYeJIOBEKA NMOCPEACTBOM OCMBICJIEHHBIX M 0COOBIM

8
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06pazoM OpraEu30BAHHBIX 3BYKOBEIX [I0CTe/IORATENBHOCTEL, COCTOA-
KX 13 TOHOB. COXpaHAd HEKOTOopoe Hof00He 3BYKOB PeaTLHOM U3~
HY, MY3LIKAJBHEIE 3BYRAHKA NPHHIHAOBANBHO OTIAHYAKOTCA OT IO-
CNEeJHHX CTPOroH BREICOTHOU U HpeMeHHOH (PUTMUUECKOHR) OpraHuso-
BaHHOCTEY) («My3BIKaJbHAA TapMonust»), Haunnas ¢ aHTMuHOrO TIE-
pHoJa BhlACHEHUE BAKOHOR MY3LIKAIbHOH FaPMOUMK sIBJISIETCST OAHHM
U3 BRXKHLIX HAMPABJIEHHH HaYYHBIX BCCASJOBAHHM,

To, 9T0 IPCKH INCAJH O MY3kIKE, HE COBCEM COOTBETCTBYET XapaK-
Tepy COBPeMEeHHOI'0 MY3LIKOBeleHHA. AHTHUHOE MYSbIKO3ZHAHUE HE
CTABHJIO CBOEH 3afiaveil aAHAJNM3E KOHKPETHLIX MY3bIKAJLHLIX CTODOH
MY3EIKANLHELIX [IPOoN3Begeauit. OHO BHAEO CBOK) 3a/laUy B U3YUYEHHH
AKYCTHYECKUX CTOPOH asyyaleil MysblKH. XapakTepHol ocobeHHO-
CTBIO AHTHYHO HAYKY O My3blKke BLIIO CTPEMIIEHVE K MATEMATHYE-
CKOMY OIIHCAHMIO MY3hIKAJMILHON rapMOHHH.

Mugaropy TPHNWCKIBAIT YCTAHOB/EHNE IBYX OCHODIILIX 3aKOHORB
TaPMOHUM B MY3bIKE,

1. Ecau oTHOIIGHHE JacTOT IK0Je0aAHUN IBYX 3BYKOB OIUCHIBAETCH
MAJBIMHA JUCJIAMH, TO OHHU AAKOT rapmoHuYeCKOoe 3By4aHHne.

2. Y7061 MoMyINTL rapMOofdecKoe TPe3BYUUe, BYKHO K aKKOPAY
U3 NBYX KOHCOHAHCHARIX 3BYKOR A0OABUTH TPETHH 3BYK, 4acTOTa
KOJICOAIINA KOTOpOro HAXONUTCH B rapMoHUYecKol mponopnmo-
HAJNLHOU CBA3H C IBYMSA [TEPBhIMU.

Buauenue pabor IIndaropa 1o HaydgoMy 0GbICHEHHUIO OCHOB MYy~
SLIKANBLHON FraPMOHUK TPYAHO [IEPeoeHHTE. 3T0 OB1JIa IepBast Bayy-
HO 0ODOCHOBAHHAN TEOPHAR MYIBIKAJIbHON rapMonun. Ilosxas MeTHII-
HOCTL M KpacoTy cBoell My3bIKAaJIbHON TeopHH, IIudarop meitanca
pacnpoCTPAaHUTh €€ HA KOCMOJOTHIO; 10 ero NpeAcTaBIeHUAM, M I1J1a-
HeThl CoJaHednoif cucTeMbl PACHONATaINCE B COOTBETCTBHU ¢ MY3EI-
KaJLHOH OKTABOMH {4 rapMoHUd cepe).

Boxpyr akycTHYecknx axcnepumenton [Tugaropa cymecTBoBag0
MHOro jerenji. Hanfosnee nonyJasapaas U3 HHUX [IOBECTBYET O TOM, Kak
OH, TIPOKOAST MUMO KY3HMUIIBI, YCJABILIAJN 3BYKH MOJOTKOB O HAKO-
BaJIbHIO ¥ PACHO3IHAN R HUX OKT&BY, KBHNTY i KBapry. O6pazoBaH-
Hulit, Iludarop nocnelnan B Ky3HUITY H [TOCIE CePUH dKCTIePUMEHTOB
€ MOJIOTKAMU YCTAHOBHKJI, YTO PASHHKIA B 3BYLKAaX 3aBUCUT OT Beca Mo-
JoTKoD. IIpUKpenuB K UeTLIpEM CTPYHAM I'Py3hl, IPOMOPIHOHANE-
Hbl€ HeCy MOJOTKOB, IIndarop TaxHAM NyTeM IIOJIYINI OKTaBY, KBHH-
TV H KBapTy.

1.16. 3onotoe cevenve a mystike Q109

CrnegyeT 3AMETHUTh, ITO yCTAHORJIEHUE NHPArOPCHIaMH CRAIH MC™
# Y MYSBIKON Y MAaTEMATUKONA MMOBNEKJO 32 CoboMt RKIIOYCHIHE Map-
MOHWKM B YHCJO MaTeMaTUYECKUX HOYK H IPCHONpPeNlenuo BCC
najbAelilree passuTiHe aHTAYHON HAYKH D MY3BIKe.

30A0TOrO CeyeHue B a110aax Ljonena

Jio6oe MY3BEIKaJIRHOE IPONIDEICAYe UMERT BpeMeHHOe IPOTAXCHAL
U MeJVTcA HeKOTODBLIMHE «3CTeTHYECKHMMM BeXaMUs» Ha OTJeNbHhIE
4acTH, KOTOPHIE 06pALLAR0T Ha 0] BHUMaHKe i 00.1er9ai0T BOCIPH-
ATHe menoro. DTHMH DeXaMy MOryT OhiTb AMHAMHBTECKAES U UHTOHA-
IWMOHHBIC KYJLMUHAIIMOHHEIE MYHKTLL MY3hiKAJILHOI'O IIPOM3IBCAC-
uuA. CyIECTBYOT A3 KaKKe-IH60 31KOHOMCPHOCTH BOSHUKHOBEHUA
«BCTETHICCKMX BeX» B MyshIKaJabIoM Ipou3zreneHun? IlonbiTRa OT-
BeTHTH HA 9TOT BOMPOC OLIMA MPeIPUHATA PYCCKUM MY3hIKOBe/OM
J1. CaGancesbM. B 6oaniuoil crarne sJroab lonena B ocBeIeH
BonoToro ceueHuar» (1925) ox NoxasbIBAET, YTO OTARIEHKIE BpEMeH-
HhlE MHTEPBAIL MYAHKAILHOTO INPOU3BEJCHUA, COCANRAECMEIE
S KYJIBMUHALMOHHBIM COOBITUEM», KAK IPABKJIO0, HAXOIHTCH B COOT"
Homreany Jonororo ceuennn. Cabaneed nuimer:
«Bce Tdrue CoOOLTHA HHCTUHKTOM auTopa NPMYPOYHBAINTCH K 1AKUM MyHKTaM
MUHbI LEADIQ, YTO ORK Cob0i0 AeAaT BDEMEH HblE I'IPOTSDKEHMR Ha OTAEAbLHBIE
HacT, HdXoAaameca B OTHOUIEHHAX «30A0TOr0 CEMEHURAR. K4k 1nokausaloT
Haﬁ/\IOAEHMS\, anYPOHEHMe ﬂOAOﬁHbIX AWTETHHECKHX «BCXY» K I'IyHKTaM Aehe-
Hux O0WETro MAK 4ACTHYHOTO I'IpUIH)KCIIMﬂ B «30A0TOM» OTHULWIENHHW BLISTOAHA-
CTCA Hepe/_\m C OFpUMHOﬁ TOUHQCTBLIO, HTO TEM Goace YAMBMTQAI:HO, YTU [PH
OT()’TCTEMM Y §10J7T0B # y ARTOPOB MY3biKst BCAKOI0 3HAHMA U IIOAOGHHX Be-
Udx, ITO BCE ABAAETCH UCKAIDHYUTEABHD CACATTBHUEM D'IYTpeHHel'O qyacwa
CTPOHHOCTH .

AHanu3 OrpOMHOrO YHCNA My#blKAJIbHLIX TPOU3BEAEHHRA 103BO-
sua CaballeeBy CANATh BABOS O TOM, UTO OpI'4AHM3alUA My3hi KAl
HOTO MPOM3BEIRHHUA IOCTPOEHA TaK, YTO ero KapAMHAJIbHbIE HACTH,
pas/eJieEHBIE BEXaMu, 00pasyioT pAALL 30JI0TOr0 ceYeHns. Taxkad op-
raRH3aNUA TIPOUSBEACHHUS COOTBETCTBYET laubonee IKOHOMHOMY
BOCTIPUATHIO MACCE] OTHOIIEHWH B MY3LIKaJbHOM NPOHIBENCHUN U
[02TOMY IPOMABOANT BICUATIEHNE HAUBBICIIEHR «CTPOMHOCTH » DOp-
MbL. [To MiteaH1o Cabadeena, KOAMUYECTBO K 9aCTOTa MCIOJIb30OBAHNA
BR00TOr0 cedeHHs B MY3BIKATLHOM KOMIIO3U LK 3aBHCHUT OT <DAHTa s
xommrosuropa. HauBouee BolCOKWHA TPOLCHT coBnaJeHKii orMeyaeTea
V FeHEAJILNEX KOMIO3UTOPOB, TO €CTh +AHTYHIUA GOPMEI M CTPOM-
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HOCTHU, KAl 9TO M CleAyeT 03KMAaThL, Hanbosiee cHiIbHA y TeHUes Iep-
BOT'O KJiaccar.

o nabarwnenusM CabaHeend, B MY3bIKaJBHEIX [IPOUIBENeHUAX
PASJIHMYHEIX KOMIIOSUTOPOB 0GRIYHO KOHCTATHpYeTcA He ojHO 300~
TOe ceueRUe, COMPIKEHHOR ¢ TPOUCKOASANINM BO3Jie HEl'O «3CTETHIR-
CKUM coOLITHEM?, a L|B/asd cepuda noJo6HbIX cevennid, Kax aoe rakoe
CCYEHUE OTPAKAET CBOE MYBLIKAJIbHOE COOBITHE, KAYeCTBENHEIM cKa-
9OK H Pa3BUTHH MY3LIKAIBEEOA TeMEl. B nayyeHHLIX UM 1770 counne-
HUAX 12 KOMOO3HTOPOB Habiwganocs 3275 300TRIX cedeHuil; KO-
NIMYECTBO IPOMBBEALHUI, B KOTOPhIX HaOJHAAIOCh XOTA GBI ORIO
BoJioToe ceyenue, coctapuao 1338.

HauGoasmee x0NNYeCTRO TPON3BETEHHU N, B KOTOPLIX BMeeTcd 30~
aotoe cevenue, y Apenckoro (95 %), LerxopcHa (97 %), Tarnna
(97 %), Momapra (91 %), Crpadbura (90 %), lonena (92 %), Ily-
6epra (91 %).

Hau6osiee peransHo ObHN uaydenn! CabaneasuniM Bee 27 2TIONOB
Ilonena. B uux ofHapymeno 154 3onoTeIix cedeHds1; BCCro B Tpex
ITI0AaX 30JM0TOE CevellUe OTCYTCTBOBANO, B HENOTOPBHIX chyvanx
CTPOEHHE MYSEIKAJLHOIO HpOH3BEAeHHA COYCTAN0 B cele CHMMeT-
PUYHOCTE ¥ 30J10TOE CeYeH He OAHOBPEMETHO; B 9THX CJIY4asaX OHO Je-
JUI0CL HA HECKONAKO CHMMETPHYHLIX YacTeud, B KAXKAOH U3 KOTO-
PLIX DoABAAJ0Ck 30J0TOE ceyenne. ¥ BeTxoBeHA TAKIKe COUMHEHUA
JENATCH HA JIBe CUMMETPUYHDIE YACTH, 2 RHYTPH KAMAOH U3 HUX Ha-
0 gaeTCA PoSBIeRNe 30JI0TOrO CeUeHHA.

Hccaeaonanus Po3enoBa

Bossinoe BHMMAaREe UCCHELOBAHHIO 3aKOHOH MYSBIKAJALIIOH rapMmo-
HUH YJensyi U3BeCTHLIA pyccKHii uckyccrBoBen 3. K. Posenon, On
YTBEepXKJaNl, YTO B MY3bIKA/MbHBIX TTPOU3IBEJEHUAX M D033V CYIOECT-
BYIOT CTPOTME HPONOPIMOHATBHBIE OTHOIMEHHSI:

1 ABHHIE HEPTH “NPUPOAIOTO TBOPHECTBA” Mbl AOAXKB NPUIHATL B TEX CAYMA-

£IX, KOFAQ B THALIO OAYXOTBOPEHHAIX COIAAHMSIX FeHNAAbHLIX ARTOPOB, MOPo-

MASHHBIX MOLIHBIM CTPEMAEHHEM AYXA X MPADAE W KPACOTE, Mbl CODCPWERHO

HEOKUAZHHD OBHAPYXKMBAEM KaKYIO-TO HEMOAAAGLIYIOCS HENOCPEACTBEHHO-

MY CO3HAHWIG TAMHCTHEHHYID 33KOHOMepHOCTb YMCAUBDIX OTHOWISHMM B,

9. Po3enos cuuTan, 4wTo 30J0TOE CeUEHUE SO HO HI'DATE B MY3bI-
K€ BLIZAIOIIYIOCA POJb KAK CPelJCTBO NJIA OpHBEAEHUA OZHOPOAHEIX
ABJIEHHH B COOTBETCTRHE, CO3JaRHOE CAMOMH LI DHPOIOH:

«30AQTOE ABACHUE MOTAD Gbl; YCTallaBAHBATDL 8 MY3BIKAALIIOM NPUH3IBEABHHUU
U3AWHOE, COPA3MEPHOE UTHOILEHHE MEXAY USAHIM W CCO 4ACTAMM; ABARTLCS

1.16. Jonotoe ceveHne Bmysuke O 111

CMELMAABHBIM MECTOM MOATOTOBABHHOTO OXWAAHMA, COBMEILANCH T KYAbMK-
HALMOHHRIMH TYHKTaMK (CHAB, MACCld, ABHKEHNH 3BYKOB) W € PA3HOTO POAA
BBIAZIOIMMHKCS, € TOYKH 3peHUs aBTOP], dpdekTamh; HANPABANTL RHUMAHNKE
CAYUIATEAR HA Te MBICAW MY3BKAARHOTO NPOU3BEARHUS, KOTOPHIM A1 10P NPH-
A3eT HAMBOAEE RAKHOE 3HAYEHHNE, KOTOPULIC XCAJET HOCTABW b B COA3L M COAT-
RETCTBME MeXay COOOH».

PoacHos BhIGMpaeT A4 anaasa paj TUTHUHBIX IpOU3BeAEHHH
BLIIAIOUIMXCA KOMIO3UTOpOB: Baxa, Berxopena, [llonena, Baraepa.
Hanpumep, uccielyd XpoMaTRYCCKYIO PAHTAINI0 N $yry Baxa, sa
eJHHKAIY MCPH BO BpeMeRH 6bI1a TPV HATA JAHTEIBHOCTh YETBEPTH.
B 2TOM NIDOHAREAEHHH COAESPIRHTCA 330 TaKuX eANHUT Mephl. 30710~
Toe meJleHHC 9TOro MHTePBala NPUXo/nTed Ha 204-10 4eTBEDPTh OT Ha-
wana. DTOT MOMEHT S0JOTOr0 cedeHns TOIHO CoBOafaer ¢ hepMaTou
(B HOTHOM TPAMOTE 3HAK GePMATEI YBETH YHBACT LANTENRHOCTD 3BYKA
pTy may3st 06kuno B 1,5~2 pasa), KoTopad OTASNAET NEPBYIO TACTH
npouspeAcHusa (IIPEXIORNIO) OT propoi. [lopasuTenpHyi0 copasMep-
HOCTE TacTel ABMOHCTPUPYET Take ¢pyra, crefyomada 3a (paHTAINA-
eit. IIpu porage Ha cXeMy FapMOHMHHOTO aHATIH3A dyru «HCDOJBHO
OPUMXOJMIIL B CBHHIEHH])[i/.I TpencT uepen reEanLHEOCThIO MacTepa,
BOMIOTHBIIETO CHJIOI0 XYA0MECTBEHHOM YUY TKOCTH A0 Takoit cTelleHu
TOYHOCTH COKPOBEHHBIC 3aKOMHBl HpHpOﬂ.HOI‘O TBOp‘{ECTﬂab. )

D). Po3eHOBRIM [I0XPO6HO GbiaKM Pajobpankbl: QHHAN COHATEI CiS
moll Berxosena, Fantasia-Tmpromtu Tllonexa, BCTYIUIEHHE K «Tpu-
crany u VMsonsae» Baracpa. Bo BeeX aTuX mpowsBefeHHAX 30J0Toe
ccyenne BCTPEUALTCH OYIRHD HACTO. QOcoboe BEAMAHEYE aBTOP 06pama-
et Ha thanrasmio [llonexa, koTopasn 6LIJa co3flaHa SKCIIPOMTOM M He
IMOAJICIKATA HUKAKOU NpaBKe, 8 3HAYUT, H HC HLIJIO0 CO3HATEJIbHOIO
[IpPUMEHEHHA 3aKOHA 30JIOTOrO CCYCHHHA, KOTOPOE IPHCYTCTBYET B
5TOM MY3LIKaIbHOM MPOM3BEXEHHH RILIOTE A0 MENKMX My3hIKATR
HBIX 06pazoBaHMM.

Urak, MOMXKHO IPAIHATH, 4TO 30JI0TAI oponopuuA ABJIASTCA KPH-
TepueM FapMOHHK KOMIOIUIMY MY3EIKAIRHOTO OpPOB3BeJIeHN .

2
Mcnoas3osaa av Mouapt 3oAaoToe ceveHues:

Anrouus JDopKaK, YeMCKUA KOMITOIUTOD XIX cronerwd, cKkasalm,
uTo ¢« MOAPT ABAAETCH COJIHCYIILIM CBETOMD» . Kakx yrapajlock KOMNO-
3UTOpY CO3JaBaTh y CayluaTeleil Takoe OMYUICHHE, HILKTO HE 3HaeT
HaBepnska. Bo3MOMXHO, OH Mosarajca Ha CBOT0 MydhlKAThHYIO FeHU-
AJIBHOCTD UMK BIOXIIOBIISICH OKPY>KaIoMMUMK coBLTRAME. C Apyro#
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CTOPOHE], OH MOT OBl COUNHATE MY3hlKY, OCHOBhIBASICH HA MATEMATH-
YeCKHX YPABHEHHHAX .

Cyuectryor ybegurelbHLIC CBUIETCALCTEA, 4T0 MomapT yBJe-
KaJICH MaTeMaTHKOR, COrsIacHO CBHAETEIbCTBAM ErO cec'tpht, Bossd-
TAHT «HHYEro 1€ FODOPHUJ, HU O YeM He AYMAN, KPOMe apAGHMETHEH »
B TCYCHUE €ro ITKOJBHBIX JeT. Kpome T0ro, oH 3aMACEIBAI MaTeMATH-
YeCKHe YPABHEHHH HA NOJIAX HEKOTOPBLIX CBOUX COYHMHEHHH, BKJIO-
yana Fantasia and Fugue in C Major, rae oH BEIYUCIISI CROK JI0JII0 B
notepee. X0OTH 9TH YPABHEHUA HE KACAJUCH €10 MYIWKH, OHU B TO 3Ke
DPCMA CBHAETEIbCTBYIOT O ero BHEMAEHK K MATeMATHKE.

Mysbika Monapra npuBiaexna saumanue sxona @, [Iyrima, mare-
MATHKA U3 AJBMa-KOJIeKa. « Mo# CEIH, KOMIIOSHTOP H MHAHKCT,
cKa3zaj, uto dopTenuaHnble COHATE MolapTa pasielHioTcs HA J[Be
pasaudHLle YacTH, — BcoMuBaeT ITyT. - f 3HaX, yTo Myarika Mo-
IAPTa BLICOKO OLIEHHUBaeTcA OJArofaps ee MAAINIHEIM TIPOIOPIUEIM,
TaK 4YT0 A Aymar, 6nlio Okl MHTEPECHO IPOBEPKTL, OTBEYAIOT JIM Yac-
TH UPOTOPIUU 30JOTOrO CETIeHUA» .

Bo Bpemena Monapra conarHas GopMa PeaIM30BLIBANIACK B Ry X
MACTAX: «IKCNO3NNMK», B KOTOPOH BBOXMIACK MYShIKANKHAA TEMA, U
spaapaborie» (¢PCKADHTYAAMHY), B KOTOPOH MY3EIKAJIbLHAS TeMa
Pa3BHBABANACE H IIOBTOPANACK. JTO pA3JeeHNe CONATH Ha ABe yac-
TH ABJAETCA NPUYMHOKW TIOCTAHOBKM BOMpOca O ToM, ak Monapr
OCYLUBCTBAAN pa3fenesue 3TUX dacrel. To ecTh pasxesnan au Mo-
[aPT CBOM COHATHI IO MPUHITUITY 30J0TOTO CCUeHM, KOTJA ¢«3KCIIOIH-
HMA» TIPEJICTaBAANA 000l Boee KOPOTKUIT CCPMEHT COHAThI, 4 «Pa3-
paboTkas Goyee LruunLiit?

B ncpoon Yacin nponsseaenns Mouapta Sonata 1 in C Major, Hanpumep,
«3IKCMOIUUNA» K« PA3pabOTKa» COAEPXKAT COOTBETCTBCHIIO 38 1 62 TakTa. 10
COBEPUIEHHOE ACACIIHE, COUBETCTBYIOWCE 30A0TOMY CEYERHIO, B CACAYIOILIEM
CMBICAE: MY3bIKaAhHAR UACTh B 100 TAKTOR He MOXeT BLITL Pa3ACARHA Haly-
PAABHBIMH HHCAaMM BAMXKE K 30AOTOMY CEUEHMIO, HTM C 1HOMOLIRKD YUCEA 38 M
62. Takas Xe Xopuwas annpOKCUMALNA K 3UACTOMY CEHEHMIO CYWECTBYET BO
BTODOWH 4aCTH 3TOR COHATH). Takue XKe PEIYALTAThl BBAM NOAYHEHbI M [IPH dHa-
AH3E APYTHX CoHaT MouapTa.

1.17. O000weHHbIe 30A0TbIE NPONOPLUK

0600ueHue 3aaa4m 0 30A0TOM CEYCHUU

B TeyeHUe MHOIMX ThICHYAETHI 30J0TOR CEUEHHE CHUTANOCh YHE-
KAJBHEIM, EMUHCTBEHHELIM ¥ HEIIOBTOPKEMLIM MPPANAOKRANKHEIM HUC-
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JioM, 06JIAfAIMNM YAMBHTENRHLIMH MaTeMaTHUECKHUMM CBOMCTBA-
MM, KOTOpLle paccMoTpers! Beiie. Ho B mocsegHeit uersepru XX
neka mpodeccopoM CTaXxoBHM 6GELIO chelaHO BalKIIOe OTKPRITHE B
TeoprH 30JI0TOrO CeYeHU, KOTOPOe [0 KORNA He 0COSHAHO COBPeMeH-
Hoit Kaykoi. Peur uger 00 obobujenuu sadavu o 3onnmoM cevenuu,
KOTOpOe BIepBhie u3n0xeno B kHUre A. IT. Craxosa «BpesieHue B a1-
TOPUTMAYECKYIO TeOPUI0 uaMepernaA» (1977).

CyTb 5TOr0 OTKPLITHAA, 0 KOTOPOM YIIOMUHAeT aKaxcMMKE MHUTpO-
MONLCKUI B IPEJUCIOBUH K DTOR KHHI'e, COCTOHT B CaeAyrolicM. 3a-
JATUMCH LeJkIM HeOTPHUAaTEJbHBIM sucaoM p=0, 1, 2, 8, ... n pasge-
JIMM 0Tpe3ox AB Toukoii C B caeaylomel nponopuun (puc. 1.42):

CB (ABY
e el I 1.37
AC (CB] 1430
C
a) p=0 A B 1,=2
C
6 p=1 A — B 1,=1618
B p=2 A ¢ 1,=1465
b op=3 A c 1,=1,380
c _
2 p=4 A B t,=1324

Puc. 1.42. 3oroTbie p-cevenma (p=0,1,2,3, ..)

Eenu Temepr obBosuauutreh AB/CB= x ¥ y4ecTh OPU 3TOM, ¥TO
AB = AC + CB, 1o ornouterue AB/CB = x moxno 6yfeT mpexcTa-
BUTA B BHJE!

AC 1 CB 1
= 1.38
*=—7ag 1+ICB. ( )
AC

VYUTBIRAS HHeJeHHOe Bbime oGosradenne AB/CB = x u uporop-
nuto (1.37), Boipaxenue (1.38) Mmoxxuo 3anucaTe B BUJe!

x=1+—,
x
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OTKylJa HENOCPEACTHEHHO BERITEKAeT CJIg/{ywniee ana r‘eﬁpaﬂ yecxoe
YPABHCHHC!

p+l

=2 41, (1.39)

ITos0sUTENBHEIH KOPEHE BTOM0 YPABHEHHA T, MBI 6y/leM B Jailb-
HeltllleM HA3KIBATEL 0000UjeHHOL 300MOlL NPOnopyueil UK 30A0MOoLL
p-nponopuyueil, a pejicHNC oTpeska B orHoiueENny (1.37) — aonomuoim
p-ceneHuem.

HceenenyeM yacTHEIe cayvau ypapiicnuda (1.39). fcno, uro opu
p= 0 ypasaenue (1.39) ¢cBOAUTCA K TPUBHAILHOMY YPABHCHMIO:

x=2. (1.40)

OJT0 ypaBHeHHe KMeeT ¢ {MHCTBEHHEIT KOPeHhT,, = 2. [Tpu atom se-
JleHHe oTpeaka B oTHolleHMH (1.37) cBogUTCA K +AUXOTOMHH», TO
€CTh AeJJeHHIO OTpesKa nomoJaM (puc. 1.42, a).

Pacemorpum Temepb caydail p= 1. HcHo, YTO GJIA 3TOTO CAyYaA
ypaBHeHUe (1.39) cBOAHTCH K 3HAMEHUTOMY ypaBHeHu 0 (1.2), noso-
AKUTEILILIA KOPpeHb KOTOPOrO T, COBIAJAET ¢ 30JIOTOH Ipomopnueit,
TO eCTh

1++5
5

3aMeTUM, TITO JNA ITOTO CHYIEsA ALTEHNE OTPE3KA B OTHOIICHHH
(1.37) croguTea K KJIacCHUIeCKOMY 30JIOTOMY cedenutro {puc. 1.42, 6).
U renepi HaM CTRHOBHTCA fCEH CMBICT HA3BAHHE «3J0n0MoOe p-ceve-
Hiue» U 430J0MAA P-NPONOPULUAY.

ITpu ocTANBHEIX 3HATEHUAX P MAl lloyusem (eCKOHEYHOE YUCIO0
HEKOTOPEIX IPONOPIHOHANELHLIX JeleHMH OTpe3aka B OTIOMCHHH
(1.87). B yacTHoCTH, Nerko JOKA3ATE, YTO IIPH p —> o 30JI0TAH p-IPO-
nopums T, —> 1.

C y4eToM BEIMICHIJNIOM(CHHOOrO MOXHO IIPUBECTH S3HAYCHHUA 30J10-
ThIX P-IPONOPLMIA KAH HEKOTOPBIX 3HAYCHUEA p (Tabn. 1.1).

‘[l =T =

TaGauua 1.1. 3Ra4eHusa 30A0TbIX P-NPONOPUMFA

p| o 1 2 3 4 W | e
| 2 1.618 | 1,466 | 1,380 | 1,324

Takum 06pa3soM, MEAAY ABYMS YNCJIOBLIMHY KOHCTAHTaMM £ B 1 ma
YHCAOBOKH OcH HaxoxuTeda OecKoHeYHOoe IUC/I0 HOBBIX HPPalioHaIh-
HeIX YHCeJ], 30JIOThIX p—upouopr.mﬁ, KOTOpSIe BbIpAXHIOT Oosee
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CIOMHRIE «I'aDMOHHUH», TIEM KJIACCHHUECKAS 30JI0T4xA nponopouda
1=1,618. To ecTh 30J0THIX IPOMOPOUN cyuiecTByeT HeckoHEHHOC
KOJUYEcTRO. 3T0 OepBulii METOJOIOIHYECKNH BLIBOA, KOTOPHIH BhI-
TcKaeT U3 OTKPhITHs 1podeccopa CTaxoba.

HexoTopbie aArebpanueckue CBOACTBA 30A0TO#H
p-nponopumu

TMoacTariAd 30JI0TYIO P-TIPOIOPIUIO T, BMECTO X B ypaBHEHUe (1.39),
MOTY9UM cJie/ly oulee TOIRLECTBO A1 30JOTOR p-upomopmyu:

T2 =Tl 41, (1.41)

P

PaszenuB Bce uneHkl ToRAecTBa (1.41) Ha ‘rﬁ , MOJIYYHM CHACAYIO-
L(Ke 3aMedaTebLHLIE CBOMCTBA 30JI0TOMH p-IPOIIOPUHK:

1
T, =1+, (1.42)
TP
HIH
Tl (1.43)

BameTuM, YTo Iiia cayuar p = 0 (1 ,= 2) Toxxgecrsa (1.42) m {1.43)
BBIPOMKJAAIOTCH D CleLYIONHe TPUBUANbHEIE TOMACCTBA:

1 1
2=1+_ n2-1=—.

1 1
1++5
2
B aToM cayuae ToxgecTsa (1.42), (1.43) BRPOKAAIOTCA B 3aMeTa-
Teapnsle ToxaecTsa (1.4), (1.5), XopoIuo HaBecTHhIe B Teopuu 30710~
TOr'o Ce4HeHH A.
Byzaem Temepb MHOIOKPATHO YMROJKATE X ACJHTE BCe TJI@HBI TOX-
Tectea (1.41) Ha 1,; B PeayabpraTe NOJNydRM Clefyiomee 3aMedaTe b
HOE TOKIECTBO, CBHIRIBAIOLIEE CTCIEHH 30JI0TOH P-IPOMOPIMH:

_ -1 -1
=ty 4T, =T, T, (1.44)

Mpup=1r1,=1=

TJic 7 IPYHEMaeT 3HaYeHus ud MHoxecrsa: {0, £1, £2, +3, ...},
TakuM o6pasoM, BBEJEHHOe BBIOIC NOHATHE 30J0TOW p-IpPonop-

LMK, AeHCTBUTEIBHO IPEJCTARNAET OGINEMATEMATHYECKHUA HHTEDeC,

4 TEOpHsA 30J0TOl P-NPONOPIHK BKJIIOYaET B cefid B KaUecTBe YacT-
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HEIX CIYYACB TEOPHI0 XBOMYHBIX Yycel i TEOPUED KJACCHYECKOH 30~
JIOTOM NPOTOPIMU.

CBA3b C CAKPAAbHOIH reomeTpHei

BosrpaweHue k Bory, K cakpannhHoi FeOMCTPHY, K 330TEPHYECKUM
HAYKAM M CBAIMIEHHKIM 3HAHUAM, cogepxaurumea B Tanmyze, bnb-
nun, kutalickol Kgure Ilepemen, c6MKexne penvrio3HOro M Hay4-
HOTO MHPOBO33PCHUI SIBAAIOTCA OAHON M3 Haubosiee XapaKTepPHhIX
0cobeHHOCTeH COBpEeMOHHON0 9TANA B PA3BHTHM YeJIOBeYeCKol KYIb-
Typhi. Y ecTecTHRHHO, YTO B HAIEH KHMIe MBI HC MOXKEM MPOATH MU-
MO 3THX «CBAMEHHRBIX AHAHKUI S, OTHUM W4 KOTODEIX ABAAeTea 30JI0-
TOR CeueHUe.

HaumeM ¢ cakpaibHON reoMerpuu. LIpu uanoxennn ee HpuHOU-
MOB ¥ PYHIAMEeHTATIBHBIX OTHOOIRHH I MBI OyZeM CIEI0OBATE 3aMeda-
Teapmoit knure C. M. Heamoanuranckoro u C. A. Marneesa «Ca-
KpaJabHas reomerpusr (2003).

Kakr mogueprRMBAETCH H 3TOM KHWUIE, CAKPAJbHAA [COMCTPUA —
9TO myTh 1osnanusa BeenenHOR 1 yenoBeka. Iudarop oTHOCUACA K
CaKPAJbHOM MEOMETPMK KAK K «CAMOH COKpPOBeHHOHM Haylce Boras.
Cama [Ipupona nosawayered ee¢ QOCTHXKeHUAMU. U 3TU npUMeEDbi Mhl
HAXO/IMM RCIO/IY: OT ¢llIMpaeid pAKOBHHEBI H MaJCHbKHX IIBETKOD Map-
TAPUTKH IO RIECTHYTOJBHBIX TYEJAHBIX COT ¥ PACTIONOREHHUH CBMHAH
B TOJIOBKE HO/ICOJIHEYHU KA «10 PuGoragyns . TepMUI scaKpanLHas]
FeOMETPHA» UCIIOIbL3YeTCH APXEQJIOrAMU, AHTPOOOJOTaMH, (QHIO-
codaMi M JI0AbMH, YbA AZEATCNLHOCTL CBABAHA C AYXOBHON Jes-
TeJIbHOCTEIO. EM'o IPpEMEHAT AJH T0ro, YTOGRI OXRATHTE CUCTEMY
PEIUTHOIHBIX, QUI0COCKUX B TYXOBHEIX BO33PEHNNA, KOTOPLEE BLI-
PaGoOTAHBl PASIUUHEIME KYJILTYPAMM HA LIDOTHKEHUYU RCEH YBJNIOHE-
YECKOW HMCTOPMHM U T4K MJIHA HHAYE CBAJAHOLI ¢ ICOMCTPHYCCKHMU
npeAcTanaenuaMp 06 yerpoiterse BeenenHoi 1 yenoBeka.

Onxna n3 nanboJiee MOPA3HTENbHLIX HJEH, XKoTOpas IPOHU3LIBAET
cakpasIbHEIE Y'ICHUA Beex MUBHAMBAIMI, cocTout B ToM, 4T0 Beenen-
HaA CYILIECTBYeT KAk MapMOHHYeCKOe M TIIPONOopINonalbpaoe ueroe, a
OCHOBOIL NPEKPACHOro ABAAETCA FAPMORIA. El'nnerckas 6orunda Maar
TIpeJCcTaBIsAIa cof0il BOIIOLIEHHe IPUHIIMTTA eCTECTBEHHOIO MTOPARKA
Belleif, MPOMOPIUOHANLHON Mephkl M Gananca xak BeYHOU WCTHHBI
TpApobl. I'pexn, yauBiHeca Y eTUITAH, CBA3AAN C [IUBUIH3AIHRI
ciaoso «Kocmoc», 6yKBANTEHO HEePCBOAUMOE KAK «BBIIOUBKA® U BDLIPA-
seatolee MPUCYLIHe MEDPY TAaPMOHMID ¥ KDacoTy.
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[N5Tb OCHOBHBIX OTHOWEHUIH CAKPAABHOMN reomMeTPpUn

Kax noguepruBaercsa B yDOMARYTOM BRIIIe KRure HeannoJATAHCKOT0
u MaTBeeBa, ¢CYIIECTBYET IPYIIIA NIATH OCHOBHRIX MATEMATHYCCKHX
OTHOIIIEHMU, KOTOPhle MOKHO HallTH BO BeceM MUpe — OT ANMOHCKMX
narop no Casxckux xpamos B JOkaTane, or CToyExeka 10 BeIRKUX
Hupamnua. 3HaHUe 9TUX OTHOMEHNH 3aKIATLIBAET Gasuc MOCTRHIKE-
HHMA CBAWICHHOHA rcoMeTpui». PaccMoTpuM 9T oTHOmeHHA. Ilpn
ATOM UATE OCHOBHBIX OTHOMIEHHNH calpalbHON reOMATpHM BRIpAsKA-
I0TCA CAeAYI0IMMY MPPANHOHANLEBIMEA JUCTAMHA.

1. Yncro nt, ROTOpPOE ARNHETCA OCHOBHOM IPONOPITHE Kpyra Uik
cdepHl. B

2. Keagparusrit xopens umacaa 2: /2 = 1,414. On cpasam ¢ Taxolt
CHsleHHOR QUrypol, Kak KbaapaT. Kak naBecTHO, ¢ 9THM YHCJIOM
CBA39HO DTKPhITUE HECOMBMEPHMEIX OTPE3KOB. 3TO OTKDBITHE [IPHBe-
710 K pa3paboTEe TEODHH UPPALUOHAThHOCTEN K MPPAIIMOHAIBHEIX 9H-
cesl ¥ B KOHEYHOM CUeTe — K CORJIAHUK) ¢ HRIIPEPhIBHOM» MaTeMATUKH.

3. Kpagparanll KopeRE "mcaa 3: J3 = 1,732, 3o uncio BRIpAXKa-
eT OPOIOPHUN TAKOHR CBALIEHHOW GUryphl, KAK PABHOCTOPOHHHW
TPeYrolbHHK, KOTOPLIH ABJSEeTCs OXHUM H3 CAMBIX PAHHUX U3BECT-
HhIX UYEJOHEYECTBY MHUCTHYECKHX cuMponos. IlmaTom yxasniBan:
«Cpein MHOKECTBa TPeyTroJbHUKOB eCTh OLUH, NpeKpacHeRmuii, pa-
IH KOTOPOT'® MhI OCTAHOBUM HCE (pouyue, 2 UMEHHO TOT, KOTOPLIK B
COCTHMHEHMHU ¢ NMoI06HEIM eMy 06pasyeT TPeTUi TPeyTroabHUK — paB-
HOCTOPOHHUIT». PABHOCTODPOHHWIT TpeyroiibHuK o6NagaeT HAMAYY-
IITHMH H3ay4aroWiMi cBoficTBaMu. Cama (hopMa 3TOr0 TPEYroabHH-
K& OIpefeaseT ero MpeKkpacHule KAYecTBa KaK MeHEpaTopa JIYyUUCTOR
“Heprud Ha Gonbirde paccrodnusa. K. 3. IIHOAKOBCKUH BhIABUrAL
HIe10 BRIpYGKY B culupckoil Taiire ruraHTCKOr0 PaBHOCTOPOHHErO
TPeyroAbLHUKA ANMA YCTAHORJEHUH KUOHTAKTOB ¢ BHe3eMHLIMU MUBY-
JIHIOINAMY.

4. KpappaTHbl# KopelL Yacaa 9: V5 = 2,236. D10 YKCI0 NOABIA-
eTCH TPU necaelOBaHUH TAKOM CBALICSIHOMN HUryphI, KaK «JBOITHOM »
kBagpar (puc. 1.3).

5. 3010TOe cCeueHUe, UIH KOA Aa BUHYIH, BHIPAXKAIIIUIA Iponop-
LUK 307T0TOr0 MPAMOYTONLHUKA ¥ [IEHTAKJIA, KOTOPHIA DHdaropeii-
LI CYUTANA CBANICHNION GUIYPON ¥ TIABHEIM CHMBOJIOM HX CBALNEH-
1IOro ¢oio34a:

1+5
2

T= =1,618.
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Hrak, cymecTBYeT AT MUCTUYECKUX FeOMETDHYECKHMX OTHOIIIe-
HRH: IACIO 7, JE. J§, «/5 1 yucao t (3onoroe cevenue). OHM TPUCYT-
CTBYIOT BO BCEX CRAUIEHHBIX MECTAX Ha 3eMJIe U CHYMHAT OCHOBON
BCEX CAKPANBHO-TEOMETPUYCCKUX HOCTPOEBMIl. OTH CHUMBOIBLI ca-
KPaJIbHON reoMeTPUH NePeHOCAT TPHHIUIIL MHPOYCTPOXCTEA B Ha-
1y o6JacTh MOEUMAHMA. OHU 11OKAIKIBAIOT MIa6J0HLl OCHOBHAKIX 34-
xoHoB Tpopua, xoToprie ncxomgar or Beicinero Pasyma. Myapocrts
IIpxpoae: npefsaraeT JYYIIHAA TPHMEp TOrO, KAK CJAEKYET KUTh. ITa
MYJIDOCTh NEpefaeTcsl Yepea CHMBOJILI CAXPATEHON reoMeTpHU. YeMm
JydlIe Mel BX HOHKMMaeM, TeM Gobiile MOXKeM UPMMEHKTE CHIY rap-
MOHUH B COBCTBCHHON KUIHHM.

30A0TbIe P-NPSIMOYFOABHUKH

A Tellepb MOKAKEM, ITO MOHATHE IONOTOH P-NIPONOPIHMHE UMeeT NPA-
MOe OTHOIUEHUe K CAKPANLHOM TeoMerpun. i aTOr0 paccMOTpPUM
OPAMOYTONBAUK ¢ OTHONICHHEM CTOPOH T, & 1 (puc. 1.43).

PaccMoTpuM Tellepb, K YeMY CBOJUTCA B0JOTOMU p-uUpAMOyI'onh-
HMK Ha prc. 1.43 414 4acTHBIX ciny4aen 3HAYEHUSA .

ITyern p= 0. B srom cayyae sonoras O-nponopums 1, = 2 H Torga
sosoroit 0-upsaMoyronbHUK 6yeT npeAcTaBasATE co60K He 9TO MHOoe,
KaK ¢{BOHHOH + KBAJpaT (pAc. 1.3), KOTOPELA CYNTACTCH CBANIeHHOMH
(PUrypoH ¥ IOPOMKJAET CBALICHHOR YHCIO V5.

ITyeTs Tenteps p = 1. B 0TOM ciaydac 30J0TOH p-upAMOYrolbHUK
CBOTUTCS. K TaKOM CBAIeHHOK GHUrype, Kax 3010TOH NPIMOYIoJib-
HUK (puc. 1.4), KOTOPLIH BLIPAYKAET elie OAHO CBAIOEHHOe YUCII0 —
30J0TYI0 Opomopouio, uau kof ga Bumunm. HakoHewn, upu p—«
1, 1, u Torza J0JIOTOH P-UPAMOYTOJBHUK BhIPDXKAAETCA B TAKYHO

A T B
1
D C

Puc. 1.43. 30A0TOM p-NPAMOYIOAbHKK (p =0, 1, 2, 3, ...)
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CBAMIEHHYH GUrypYy, KaK KBAAPAT, KOTOPLIi CBA3AH CO CBAICHHBIM
yreaoM V2.

Taxum o6pasoM, 10 KpaHeH Mepe TpH (Jg, JE, T) U3 OSATH OCHOB-
HbhIX FE€OMETPHUYECKMX OTHOUIEHHWW CAKPAJILHON TeOMeTPHU HMEIOT
HeOCPeICTBeHHOe OTHOLIeHMe K NOHATHIO «30J0Tad p-LPOHOp-
nousgy. OZHO U3 TPEeAI0KEHHH COCTOKUT B TOM, YTOGLI ITOHATHE 30J10-
TOW p-TPONOPUUA BBECTH R CBAUIEHH Y10 TEOMETPHIO B KayecTBe 01O~
TO M3 OCHOBHLIX 'eOMETPUYECKHX OTHOIUCHHHA CAKPANTKHON I'@OMET-
PHH, YTO COILACT HOBLIE CTHUMYJIB! 17151 €€ Pa3BUTHHA.

1.18. O600weHHs1HA NPUHUXA 30A0TOTO CeYeHUs
M 3aKOH CTPYKTYPHOH rapMOHUHU CUCTEM

Yucaonas rapmoHms nmbaropeﬁ ues

IIudaropeiinbi BrepBbie BhIABHHYJIN MBICAbL O FADMOHWYECKOM YCT-
POMCTBE HCEr MU P, BRJIOUAS CHo4a He ToJieko IIpHpoay ¥ yenoBera,
Ho w Bech Kocmoc, CoryiacHo mud)aropeidiaM, «rapMOHUSA IPEICTAB-
Jget coboK BHYTPEHHIDIO CBA3L Belled, 6e3 koTopoit KocMoc He cMor
651 cyniecTrOBaTL# . Ilakonen, corstacuo lludaropy, rapMorus ume-
eT YMCJIeNHoe BEIpaKenue, TO eCTEL OHA HHTEerPAJIEHO CBiI3ana ¢ KOol-
menuyucH yucaa. ITudaropeHpl coszan yyenne ¢ COSMAATCALHOMR
CYIIHOCTH YHCIAa. ApHcroTedb B « MeTadpusuKkes oTMeYaeT HMEHHO
3TY 0COOEHHOCT b IIKPAIrOPeCKOro y4eHHuA:
«TaK Hd3blBdEéMble nucparopeﬁuu, 3AHABUINMCD MaTEMATHHCCKUM HaYKdMM,
Bnepaue ABI‘IHyAH HX Bl'lepEA W, BOCNUTABLSMCH HA HUX, CTAAWU CYUTATh WX HA-
YaAaMH DCCX BEUICH. .. TaK KaK, CACAODATCALIIO, BCE OCTAABHOE SIBHHM o6pa-
{9LY] ynom’)ﬁmz\n(‘_h HYUCAAM 110 BCEMY CHOEMY Cyl.llECTBy, d YMCAQ IAHHMMAAA
Nepeoe MECTO BO BCEit NPUPOAC, IABMEHTH MUCEA OHU NPEANOADXMAU 3Ae-
MEHIaMM BCEX BEWERA 1 BCO BCeaerHy [puadasn] rapMoHMen s uMCAOMs».

Iudaropelins Tpyua3EaBaii, uyro GopMa MUpa ROMKHA GBITE rap-
MOHMYECKOil, 4 BCe »JAEMeHThl MHPO3HaHUA («CTHXHH») CBAIAHEL C
rapMonnveckumy dburypamu. [Iudarop yaun, uro us kyda BOIHHKIA
3CMJIA, H3 IHPAaMHUORI (TeTpasapa) — Orolb, U3 OKTA3pa — BO3AYX,
H3 HKOCA3JIPA — BOJIA, W3 Jlofiekasapa — cdepa Beerennoi (10 ecth
3¢up).

C TaxuM npexcTabieHUeM O FAPMOHHH CBASAHO K 3HAMEHHUTOR NH-
tharopciickoc YYCHHE 0 «<I'apMOHHR cdhep». IMudgarop u ero nocneno-
BATCJIH CYHTAJH, YTO JBHKEHHE CBETHA BOKPYT UEHTPAALHONO MU PO-
BOI'0 OPHA COSAABT YYAECHYO MY3hIKY, BOCIPHHUMAEMYIO He CIIyXOM,
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a Pa3yMOM. YUeHHe O «TADMOHUM cdieps, 0 CAUOCTBE MUKDO- ¥ MaK-
POKOCMOCA, YYeHY e 0 IPOMOPIHAX — Bce 5TH HAEH B COCTABJIAAIOT OC-
HOBY nudaropcifcKoro yueRmus.

FAaBHBIN BRIBOJ, KOTOPLIM BEITCKAET U3 TH(DAIrOPeiicKOro YYCHHA
COCTOHT B TOM, 4TO FAPMOHHEA 00 beKTHBNA, OHA CYIIECTRYeT He3aBH-
CHMO OT HamIero CO3HARNA M BRIPAZASTCA B TAPMOHHIHOM yCTPOH-
CTRe Bcero cymero, HauuHaa ¢ KocMoca u 3akandiBas MUKPOMH-
pom.

YpaBsHeHne LEeAOCTHOCTH U MUCTHYECKAA EAHHMUA

B npaneHeiinmeM nudaropefckoe yyeRHe O rapMOHHMHM MHDPO3JLAHUA
6B1JI0 pa3inTo B paboTaX BeXHKUX MLICIUTENRH, TaKUX, kak [I1aTon,
IITronemeit, Asrycrus, Bosunit, Kemnep, Jlefi6aun u apyrux. Jlei6-
Huny NPUHAANEIKUT IHAMEHHTOEe YYeHHC O oIIPeyCTAHORNERHOU
TAPMOHHH », KOTOpoE Db(N0 YacThiO ero (HUIOCOPCKON CUCTEMAI K
HMEJIO TCOJOTHUYECKYH OKpacKy. JIeiilHUIL, pacCMATDHMBAET IapMo-
HUIO KaK YIUBEPCAJILHLIA 3aKOH CBA3IM U KpacoTbl Beenernno#t. On
NpeJICTABJAJ 'aADMOHHIO KAK HEKOTOPOE COCTOAHUE, TpeJollpeaciIen-
Hoe Borom.

CBoe oTHOlWEHHe K TAaPMOBHH JIeROGHUI BLIPABHI B CAeAYIOITHX
caoBax:

a[peatamepesHoe YCTpOEH#E NAGHET M XNBOTHEIX GoAce Hem 1To-Anbo NoA-
THEPXARET MOID CMCTCMY NPEAYCTAHOBAGHHOM FADMOH MM,

OToM e TOUKH 3PEeHU A IPUAepKUBaICA B BCAnKui HeroTon. Kak
n¥met #apeeTiLl pusnk JI. Pozendens, Hb10TOH ¢BATO BCPHI B
TO, YTO «PETYIAAPHOCTE ADBJIEHUN NPHPOALI HEe MOMeT OBITh AEJOM
cIrydas, R Hell 11podBIAETCH HaJIXYUe BePXOBHOW MYJpPOCTH M Bep-
XOBHOI'O HHTeJJIEKTA, KOTOPhIE BCEC 3alyMaJId B COOTBETCTBHU CO CBO-
MM HASHAYEHMEeM M BeJUKOI rapmMOHMY Beero Teopeanas . ¥ xak npu-
3HAHUE BJACTH 3aKOHOD FAPMOHMN HaJ| BCEM B IPUPOJE 3BYYAT CJI0BA
OiHITedHAa:

# PEAMTUO3HOCTH YHEHOIro COCTOWT 8 BOCTOPXEHHOM NPCKAOHEHUH NEPEA 3a-
KOHAMH IFapMOHMK s,

Oxzna M3 'PAaHIAOIHEIX KOCMONOTHYECKHX KOHUEOIMH MapMONHMH
OIPUHAAJISKUT BAITAHACKoMY dunocody v acretuxy UledreGepn
(1671-1713). Ilo llledTcGepH, «rapMOHUSA ITADUT BO BCEM MU pE, OHA
ABNIAETCH YHOPAJOYUBAIOILHM H TBOPTECKHUM HAUAIOM BCEH MpPHPO-
OBl 1 xocMocar. OHUM U3 DEeHTPAIBHBIX NOHATHAN GUIOCOPHUN U AC-
reTukH [ledTebepu asndeTcsa DOHATHE U020, OHO 03HAYAET VHU-
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BepcafbHEYI CBRi3h M eAMHCTBO ABJCHME ¥ Beweld. Besn mpupona —

ATO Le1ecoo6Pa3to U TAPMOHHYHO YeThoeHRoe nenve. I B npupoge

¥ B MCRYCCTBe OTXAeJbEBIC BelllH M ARJICHHHA CYmECTRYIOT KAK YACTh

1UEJOro, KAK MOMEHT B 00RIEH CHCTEME KPACOTH H FAPMOHKH.

B coBpemenHOR Hayke naen llledrefepyu nonyuunu ganpHelilree
P43BATHE B PalOoTaxX M3BECTHOIMO MICMACKOrO apXUTEeKTOopa M Kc-
clenopatens rapMouuud Hocuda Ilerenepa. B kuure sMeTadaarik
#nBo nprpoarl» (2000) JleseneB HecieayeT rak HasbIBAEMDBIH A1
zopumm yeaocmitocmu. Basgp 3a ocHORY 3HAMeHHUTOE MapedeHue [e-
parauTa «M3a onnoro — Bee, U3 Bcero — oHOs, llleBesnes monkITan-
c¢Ad BEIBCCTU M3 Hero Hambosiee 00IUHE UPMHEIMINI, JexKalllie B
OCHOHKE [EJOCTHOCTH JKNBOM NPHPOAbl. B KaYecTBe CUMBOJLA 411€J10-
crHOCTH » [1lerenes BEIGHPAET « CAUHUNY », HIN «MOHaLY» . Iludaro-
PERIILI YINUIH, UTO efHHRI14 0O003HATaeT OYX, U3 KOTOPOro NPOUCXo-
JUT BECh BUAMMLLIE MHP; eIMHMIIA €CTh pasyM, ao6po, rapMonnd,
CACTBe; OHa COeAHHSET B cche YeTHOe ¢ HEYETHBIM M MYMCKoe C
menckuM. 'eoMeTpryYpCKY e AUHNALL BLIpaXKaeT ToUKy, Iludaropeii-
(1bl HA3BIBAJIY COAMHUNY $MOHANLON» U CUHTAIN €€ MATCPLIO BCEX TH-
ce.

Kaxk uasectnu, «JTudaropona egHuNa», HIM «MOoHala», 00104
CT PALOM YHUKANBHBIX MATEMATHYECKHX CBOMCTB, HaX KOTODbIMU
MBI, BOSMOMHQ, M l[e 33 XYMBLIBAXHCh. [ I[pMBeeM HEKOTOPBIE A3 HHX.
1. Epununa He OTHOCHTCH HM K IPOCTLIM, HE K COCTABHRIM UM CJIAM.
2. Kampmoe naTypajbHOe THCI0 uMee JeIUTCIeM eIHEHLY .

3. LauHUNA seNAeTed e ARIICTISHHBIM HaTyPANIbHBIM YUCIOM, HMET0-
OIHM TOJBLKO OTHUH NeJINTEJ b,

4. Equuvua — eIMHCTBCOHOE HATYpalbHOE YHCHO, N-A CTeNeHE KO-
TOpPOro paBHA TOMY JKe YHCY.

5. TMMocne yMHEOMeHES (MK JeleHNA) Kakoro-JIKubo uucia Ha | sro
YHACNO He MeHAeT s ;

6. Tlocne gecHEsa KAKOTI0-NO0 YHCAa, He PABHOr0 HYJIH, CAMOro Ha
cebq nouyuaerca 1. Y ne cayvaitno uMeHBO ¢AUHHENA B CBOE BpeM
Talx nopasuna Nanumneo Tanunen. B ceonx «Becemax» oH numer:
aECAM KaKoC-AHBO YUCAO AOAKHO ABARTHCH OCCKOHRYHBOCTRI, TO 3THM YHCAOM
ADAXHA ObIT €AMHULQ; B CAMOM ACAE, B HEP Mbl HAXOAWM YCAOBUS K Heobxo-
AIMBIE ﬂpMBHRKM, KOTOpblM AUAXHO YADBA@TBUPHT!: 6CCKOIIC‘-II|0 60Abu.IOC
MUCAO, I'IOCKO/\be QHO COAEP)KMT R ceGe CTOAbBKO XE KBdAPATUB, CKOABKO Ky-

Oub U Mea voobuic... EAMHULA ABAAETCH M KBAAPATOM, W KYHiDM, U KBaAPa-
TOM KRAApaTa M 1. a. OTCKAQ 3AKAIOYAEM, YTO HET ADYrOro GecKoHeyHora
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YUCAE, KPOME EAMHHILY. 370 APEACTABARETCSH CTOAL YAUBUTEALHLIM, 4TO NPe-
BOCXOAUT CNOCOBHOCTSL HAtlero NPEACTABAEHNA».

MpuHuUMN AMXOTOMHKM M NPUHUNA 30A0TOTO CeveHus

Brripar enuHUIy, WA «MOHAXY», B KAUECTBE CHMBOJA ¢I[E€JOCTHO-
¢t » Bcero cymero, lllesenen monkiTalicA sanucaTh sypassenne Hep-
DOOCHOBEI®, TO €CTh TOXKAECTBO, MO3BOJIAKIIEE BHIPA3UTL €TUHHIY B
BHJE CYMMhl IPOCTENIIMX JJIEMENTOR ¥ CO3[ATh ero AUHaMHYCCKYI0
MOJIEJIb.

JLIg 3TOr0 MOYKHO UCTIONBIOBATH NPUHUYLI OUXOMOMUL, KOTODBIN
OCHOBBIBAETCA Ha CICAYIOMEM IIPOCTeHIIeM TOKJAECTBE, CBA3LIBAIO-
I{eM JBOMYHbIe YHCA:

2" =271 4277, (1.45)
roen=0, 11, £2, 13, ...
Jns caydaa n =0 Mbl MOMEM 3aITUCAThH:
1=2"=2"427, (1.46)

B reure llerenera npuBeRera ¢ACAYIOMAA « IMHAMUYECKAA s MO-
JleJIb IPAHIHOA AUXOTOMUH

1=2=2"42"
2'=27%427
22=2742"

.47
279=2" 4 (4D

2—4
1=2"=2"+27 4274274 +279 427+ . =) 2"
=1

OHa OPUBOJHUT HAC K CJEJYIOMEMY TOXAECTBY, KoTopoe lileseren
HA3KIBACT YPASHEHULM NEPBOOCHOBHL:

1=2°=2"+2" =Y 2", (1.48)
i=1

B 0CHOBY YpABHEHHA NEPBOOCHOBL] MOXET OhITh [MOJ0KEH TaKMKe
npunyun 3010moz0 ceveHuA, KOTOPhIA OCHORBLIBAETCH Ha CACLYIO-
1(EM TOXKJECTRE, CBASLIBAIOINEM CTEIIEHU 300TOH MPONOPIIHH:

1n:rn—l+rn-2, (1‘49)

rren=0, 1, £2, 13, ..
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Jnd cnyqasn n = 0 MR MOXKEM 3a0KCATh:
1=1"=1'+172 (1.50)

Henoasays Toxaecrsa (1.49), (1.50), llepeleB KoHCTPYHPYET
CNEAYIOIRYIO 4«IHHAMHYECKYIO* MOZAENb OPHHIHMMA 30J0TOr0 Ceue-
HUA:

1=1*=7t+1?
TR
Tr= 4 10

,r-ﬂ

(1.51)

=1.—7+ T—B

1=‘¢°=‘t“+‘r"“+'c““+t“7+1'°+'r‘“+...=Zt“""”
=

OHA UPUBOJIMT HAC eIe K OTHOMY YPaBHEHNIO HePBOOCHOBEI:

1=1=t'472 =

Nl

(A (1.52)

BaMeETUM, YTO OPUHITUII AUXOTOMUH, 3ajaBaembri (1.47), (1.48),
K npUHDYO 30J0TOr0 ceweRus, 3agaBacMulii (1.51), (1.52), umeroT
OI'POMHOE KOJHYECTRO MpuJoskeHni (Jerenune OBHOJOrHYECKUX KJe-
TOK, ABOMTHAA CHUCTEMA CUMCJICHKS, YHCJIeHELIE METOALI pellteHu
anrebpanvyecKUX ypaBHEeHHMK A T. I).

Ilo muenmio Hlepenesa, ypanHenuns nepsoocHOBHI (1.48), (1.52)
HMelOT 3Ha'IeHHe, TAJIeKO BRIXOASINee 3a NpeReNkl MATeMATHYCCKHX
TPUIIOIKEHMA.

ITesenes yreep:RaaeT:

sMenno Tax cTpouT ceba xuBas npupoaa. Bee ee 06beKTH BO3HMKAIOT NO
ITOA CXEME.

M3 0AHOro Ha4aAbHOIO BAEMEHTa BOIHMKAET «BCC», U ITO ¥BCE» CO3AAET
B3aMMOCKPENAEHHOE, B3AHMIIO 11COOX0AUMOE, HENACTUXUMBIM 0Bpasom co-
€ANHEHHOEe KU He pacnaAalomeeCH HA COCTABHHKE Y4CTH HEABAUMOE LIeAQe - -
OOLCKT BLITHS.

Tak pacTeT u3 ceMeHu AepEBO, 13 ONACAOTBOPEHHON KAETKH — CAOXHEAWE
YCTPOCHHUE XHBOE CyLIeCTAO; U TaK XKe, ﬂpeAﬂOAO)KHTGAbHO, H3 OAHOFO Ha-
43ABLHOIO COCTOSHUS, U3 0AHOTO HeuTo Bo3HWKAA BeeaeHHan: coBpemenHan
acTpodIM3KKa, HEMPEPHBHO COBEPIIEHCTBYS MOAEAb pacumMpsiomedncs Bee-
ABHHON, YTBCPXAAET, 4TO BEWECTHO M 3HCPris B HAGAI0AACMOM MHPE MOTAM
BO3HWKHYTh HYKBAALHO #3 HUYETO».
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Q00061eHHDbIH NPUHLMN 30A0TOr0 CeYCHUS

A reneph paceMOTPUM OCHOBHOE TOMJECTBO [LTA 30JI0TOH p-npomop-
MM, 3agaBaemoe (1.44). PasgennM Bce WIeHHl TOXAecTsa (1.44) Ha
T, . B peaynbTaTe MoNy4nM TOMAECTBO, 3a5atollee eANIINILY:
Y I | p-1
L=1, =1, +1,"". (1.53)

Henonbaya (1.44), (1.53), MOXKHO CKOHCTPYMPORBATH CAEAYIOIIYIO
«IMHAMAYLCKYH)» MOIETh PABN0KEHUA eJMHALEL 110 CTEIeHAM 3010~
TOI P-IPOIOPIIH:

— L0 1 {ptl)
l—tp =1, +1,

—{p+l) _ _~(p+i)-1 =2{p+1)
'L'p = 'Cp + TP
-2(p+1) _ —2{p~D-1 —3{ p+1) =
T = + 1 (1.54)
L) B | ={p+1)-1 ~2(p+1)-1 ~3(p+1)-1 _ ~(i~D(p+1)-1
1=1"=1'+1; +T) +1; +...=2T)
i=1

OcCHOBHLIM PC3YILTATOM OIPOBEeZeHHOI'O HCCAENOBAHUA ARTASTCH
nonyuenue 6oJee obIIero ypaBHeHH S TEPBOOCHOBE!:

1=Tp1 +Tp““”=§‘rp“ e+t (1.55)
KOTOpoe 3ajaer Gonee oSIMH HAYYHEIM OPUNOUN — 00600ujeHHbiil
npunyun 30a0mozo cevernusd. IcHo, YTo 3TOT OOLINX NPUHIMI copep-
HUT B cefE R KAYeCTRBE YACTHBIX CAYYaeR npunyun duxomomuu (p = 0)
U npunyun 3oa0mozo ceyenua (p=1).

Ecsau onaTts o6patuthea k kEUre IlleBenena, TO Mbl 0N HBL IPA-
3HATB, "ITO YPaBHEHHe TIePBOOCHOBEL, 3a/jaBaeMoe (1.55), 3axaeT HaM
GeCKOHEYHOE YUCIIO $IAPDMOHHYCCKHNX » CTPYKTY]D, KOTOpbIE MOTIYT
6nITH co3panbl [Ipupoxoi (miu Borom), UcnonLaysa KOoMOHEATOPHBIE
COOTHOUIEHHWH.

3akoH Cl'p)’KTypHOﬁ FTApMOHHHU CHCTEM

Yro Takoe puiaocodgua? Croso philosophia B 1leperosie ¢ TpeYECKOroO
0AHAMAeT + J:060BL k¥ MyApocTH». B saubonee ob11eM Bie oHA Ompeae-
AgeTes KaK yueHne 00 ofux DPUALAIAX OBITHA M MOSHAHMM, 0b oT-
HOIIIEHM K Y&JIOBEKA M MWUPA; 9TO HAYKA 0 HCeoOU[UX 3aKOHAX PAa3BUTUS
UpUPOJIEI, OBMIeCTBA U MBITINEHHN, DPUnocodus sapofunach na sape
HenoBeveckoil muBuaMsanuy 8 Vuauum, Kurae, Erunre, Ho croeit
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KJIACCHUECKON (PoPMht focTHria B JlpeBrelt I'penuu. Ilepprie gunoco-
(bl AHTUYIION0 MUPA CTPCMHUJINCE MNTABHBIM 00PA30M OTKPEITE €/IMHBIN
HCTOIHNK MHOTOOODA3HBIX MPUPOSHBLIX ABJAenuit. TaKUM HCTOYHH-
KOM, II0 MHCHUIO IPCBHMX duiocodon, Obina rapMoumsi. DTa uued
naubonee 1eTKO BeIpAXKeHa y 'epakniuTta, CUMTABINEr0, YTO B TPOILC-
€8X PA3BUTHA CHCTEM «TOCHOACTBYeT 38KOH MAaPMOHU3AIMH TIPOTHRO-
TIOJIOKHEIX CTOPOH, HePABHOBETUKUX, HEPABHOIHAYHRKIX, DARTIHYAIO-
1IXcd MexkAy coboll Belleil, Ho IPMHAIEKAIIMX K efUHOMY KPYTY,
NOAYURAIONINXCA OXBOMY M TOMY K€ JIOroCy».

Hecro, 90 DoDLImENKUE HIITepeca K npobieMe rapMonun u 30a0T0-
10 CEMEHM, YTO ABJHETCA OLHOM Ui HAKHENIIIMX TEHICHIMNA B DA3BH-
THY COBPeMeHHOH HAYKH, He MOIJIO He NIPHBECTH K NOABJICHHIO OPHIH-
HaJbHbIX MZell ¥ OTKDEITHH B COBPEeMeHHO# GUNocoPCKol Hayke.
Q/iHO M3 TAKHWX OTKPHITHI GbII0 c/les1ano HeTopyccKkuM duirocodoM
dpyapaom Copoko, KOTOPLINA BEIZBUAYN ! Pa3su b 80-e rogel Ypessbl-
YaifHO WHTEPECHYI0 KOHUEMUIMIO CIMPYKMYPHOU 2aPMOHLL CUCMEM.
ITa KOHIENTHA U BRITEKAILHA W3 Hee 3aK0H CIMpYKmYypHoll zapMo-
HUU cucmeMm, OCHOBAHHBIN HA NONATHNA ¢0000MIeRHLIX 30JIOTEIX cede-
HHUI», DO IPABY MOJKHO CUMTATH OJHUM K3 KPYNHRIX dmnocaderux
poctuxkennit XX Beka.

I'naBnada uness COPoOXo COCTOUT B TOM, YTOOLI pACCMOTPETE Pealb-
HEIE CHCTEMbL ¢ «IHaIeKTHYECKON TOYKH 3peRuAy. Kak H3BecTHO,
BCAKHUH OOLEKT MPUPO TRl MOYKET ObITh TIPEACTABIEH KAK NUANCKTU-
Yeckoe eJHHCTBO JBYX [MPOTHBONOJIOMHEIX CTOPOH A K B. 310 fua-
JCKTAYCCKAs CBASL MOYKET OLITEH DLIpad:cHa B CIeAYIOINeM Buje:

A + B = U (universum). (1.56)

PagencTtro (1.56) sansercs nanbonee obueid GOpMolR Bhipaxite-
HU TAK HASKIBAEMOTO 3aK0HA coxpaneHus. 3xecb A u B — pasanuusd
BHYTPH eJMHCTBA, JIOTUYECKH HellepeceKaroUlHecsa KJIaCcChHl HIH co-
CTOAHUA CYBCTPATA HEKOTOPOTO 11e10r0. BauHCTREHHOE YCJIOBHE: A U
B MONMHEBI M3MEPATBCA OSHOK U 10} XKe MCPo¥, ORITH UAeHAMU OTHO-
INgHWA, JeKaniero BRHyTpW exuHcTBa. Ilpumepamu (1.56) moryt
OLITH BEpOSITHOCTE H HEBEPOATHOCTD COOBITHI, MACCA U BHEPUHA, A
PO aToMa H ero 060JI0YKa, BELIECTBO M OOJE, AHOJ M KATOJI, YXHUBOT-
Hhie ¥ PACTeHHA, TYXOBHOE U MaTePHAJLHOE HAYaJaa D CHCTEME LeH-
HOCTeH, JOXOA 1A PACXOAH T. &.

HacTHLit cyuait (1.56) — 3aK0H COXPAHEHUR URPNPMAYLU,

I+ H=1ogN, (1.57)
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rae I — xonudecTBo nHGopManuu u H — 9HTDPONUA CUCTEMbI, HMeI0-
mei N cocToAHUIA. .

PaccmoTpuM mpomnece caMoopraEn3anuy CHCTeMEI, KOTOPHIH CBO-
AUTCH K HepeXo/y CUCTEMBI B COCTOSIHHE «TADMOHHMYECKOr'0 pABHOBe-
custs. OueBMIHO, YTO CYIIECTBYeT HEKOTOPOE COOTHOIIEHUE, IPOTIOp-
us MeXJy CTOPOHAMH A M B IMaeKTHYeCKOro IPOTUBOpEeYMs
(1.57) B cocToARMM «rapMOHMYECKOr0 PABHOBECHA» , ITO COOTHOLIE-
HHe UMeeT CTPOT'o PeryaapHEIH XapaKTep U ABJAeTCS IPHYUHOIM cTa-
OUIBHOCTH CHCTEMEL.

Hccnenys pasencrsa (1.56), (1.57), Copoko IpAXOAUT K cIenyio-
ImeMy Ba’XHOMY 3aKJIIOYEHHIO, KOTOpOe OH Ha3bIBAET 3aKOHOM CTPYK-
TYPHOM rapMOHMH CHCTEM:

«OB061eHHBIE 30A0TbIE CeYeHUs CYTb UHBAPWUAHTHI, HA OCHOBE W NOCPEACT-

BOM KOTOpLIX B npouecce CaMOO0praHu3aLM eCcTeCTBEHHbIE CHCTEMBI OSPETE-

IOT FApMOHUYHOE CTPOEHWE, CTAUMOHAPHBLIA PEXHM CYIECTBOBaHUS, CTPYK-

TYPHO-(PYHKUMOHAABHYIO... YCTORYUBOCTb.

B uem ke npUHNUNHATEHAS 0COOEHHOCTD «3aKOHA Copoko» ?

Hauunas c Ilugaropa yueHble CBS3HIBATM MOHATHE MAPMOHUH C
€JUHCTBEHHOM’ 30JI0TOX Iponopuueit T = (1+ ‘\/5)/ 2 =1,68. «3akon Co-
DOKO» YTBEpPIKJAET, YTO «FaDMOHMYHOE COCTOSHHE» CHCTEMBI, COOT-
BeTCTBYIOL[ee KJIACCHUECKOM 30JI0TOM NPONOPIUH, He ABIAETCH eUH-
CTBEHHBIM, ¥ YTO AJIsl OHOM U TOM e CHCTeMBI MOYKET CYIIleCTBOBATE
GeCKOHeYHOe KOJMYECTBO ¢TFAPMOHMYHBIX» COCTOSIHMIL, COOTBETCT-
BYIOIIUX 4YuCJIaM T, us Tabu. 1.1.

[nasa 2

Psabi
dDuooHauyumn

2.1. K1o Takoi ®uboHayum?

AeoHapao lNu3aHo ®uboHayum

C IIOHATHEM «CPeJHeBeKOBbe» B HallleM COBHAHUHE ACCOIUUDPYeTCH

pasryjyl FHKBU3UIIMK, KOCTDPHI, HA KOTODBIX CXKUTATH BeAbM U
€PETHKOB, KPECTOBble NOXoAsb! 3a «TesoM [ocmogaum». Hayka B Te
BpeMeHa sSBHO He ObliIa B LleHTpe BHUMaHus obmecTsa. B atux yeio-
BHAX NOABJIEHWe KHUTH 0 maTemaTuke Liber abaci («Krura o6 aba-
Ke»), HanucaHHOU B 1202 rogy HTaTbAHCKUM MATEMATHKOM Jleonap-
Ro ITuzano (o mposeumy PuboHauun), ABUIIOCE BAXKHEIM COGEITHEM
B «HAyYHOMH KU3HU» obIecTsa.

Ko xe rakoit ®uborauun u mouemy ero MaTeMaTHUYECKHe COUM-
HEHMs TAK BaXKHBI IJIsI HCTOPUU MaTeMaTUKH? YTO6EI OTBeTHTL Ha
9TH BOIIPOCHI, HAM HEOOXOAMMO BOCIIPOM3BECTH HCTOPHUYECKYIO DI0~
XY, B KOTOPYIO KHJ ¥ TBOpHJ Pubonayun.

Heobxoaumo ormeruts, uro nepuog ¢ XI mo XII Bek 6611 amoxoi
GrecTamero pacusera apaGeKoit KyabTyphl, HO BMECTe C TEM W Haua-
oM ee ynanka. K xonny XI croseTus, T0O eCTh K HAYATY KPECTOBBIX
0xXo/10B, apabb! ObL1M, HECOMHEHHO, HauboIee MPOCBeIIeHHbIM Hapo-
AOM B MHpe, IPEBOCXO/A B BTOM OTHOIIEHHH CBOMX XPHCTHAHCKUX
Bparos.

Eme 1o xpecToBsix noxozos apabckoe BAMAHEE IPOHUKIIO Ha Ba-
nazx. Oxgnako HauGosblee IPOHUKHOBEHME apabeKoil KYJAbLTYDPH Ha
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3anax Hayasock nocne Kpecrossix mo-
XOIOB, KOTOpEIe ocnabuam apabeKuit
Hapoi, HO, C IPYTOl CTOPOHKI, YCHINIIN
apabckoe BIMAHKE HAa XPHUCTHAHCKMHN
Samnaj.

He rospko xmonok m caxap Ilame-
CTHHEI, IIepel, ¥ YepHoe AepeBo Erum-
T4, CAMOIBETHbIe KAMHU M NPSAHOCTH
HWupun umer 1 nesur 3amax B apab-
ckoMm mupe. OH HaUMHAET pasbupaTnses
B TOM KYJIBTYDHOM HACHEIHH «BEJIHKO"
ro antTuuHoro Bocrokas, XxpaHuUTeIeM
AeoHapao [MuzaHo Oubonauuw  KOTOporo craja apafckad KyJabTypa.

OTKpEIBIIMACA MHUP He MOI He ocje-
IHUTh CBOMMH KPACKaMH X HAYYHBIMH JOCTHKEHUAMH, H BCE LIKDE
CTAHOBUTCS B 3alafHOM obmiecTBe cupoc Ha apabckue reorpaduye-
CKHe KapThl, yueOHUKH anre6psl # aCTPOHOMUH.

OpnmHoll U3 MHTepPECHEHIIUX AUUYHOCTEH SIIOXM KPECTOBBIX IIOXO-
[0B, IpeABECTHUIEI 3T0XH Bosposkaenns, 6611 umnepaTop Ppuapux
Torennrrayten, y4eHNK CHOUAIMACKUX apaboB M MOKJOHHUK apa6-
ckoit KyneTypsl. IIpu ero geopie B ITuse sxun u paboran Bexmuaii-
mUH U3 eBpoNeiiCKNX MaTeMaTHKOB cpefiHuX BekoB Jleonapao ITusa-
HO (1o npo3sumy PuboHAYYY, YTO 3HAYMT «CHIH BoHAYYM» ).

O xusan GuboHauyy U3BECTHO He MHOro. HemsBecTHa naske TOU-
Has faTa ero posxgeHus. Ilpeamonaraercs, uro duboHayyu poguncs
B BocbMoit exaze XII cronetus (mpeamnonoxuresnsro B 1170 roxy).
Ero orer; 6611 KyIIOM B rocyAapCTBEHHBIM YNHOBHMKOM, TIPE/CTa-
BHUTeJIEM HOBOro Kjacca GM3HECMEHOB, ITOPOXKIEHHEIX «KOMMepdUe-
cKO# peBosmonueii». B To Bpema [Iusa 6b11a oMM M3 KPYITHEHIIIHX
KOMMepYeCKHX IeHTPOB, AKTHUBHO COTPYIHHYABIIUX € UCJIAMCKUM
Bocroxom, u oren @ubonayun AKTUBHO TOProBaJ B 0OHOH U3 (haKkTo-
puii, OCHOBAHHBIX UTAJbAHIIAMM HA CeBepHOM nobepesxbe AQpuUKH.
Bnaronapst aToMy 06CTOATENBETBY MY YIaN0Ch NPHCTPOUTE CBOETO
cetHa, Gynymiero matremarnka ®uborayuun, B 0HO U3 apabcKux yuet-
HBIX aane,u;e!mﬁ, TZie OH ¢MOT ITOJIYYHUTE HeIlJIoXo0e 1 Toro BpeMeHH
MaTeMaTH4Yeckoe obpasoBaHHe.

Opue U3 M3BECTHBIX UCTOPHKOB MaTeMaTuku — Mopuc Kanrop
HaspaJ PuboHauuu «OGIeCTAIIAM METEOPOM, IPOMeJLKHYBIIMM HA
TeMHOM (hoHe 3amagHoeBponeiickoro CpeneBeKoBbs» . OH BEICKA3EI-
BaeT IpeAnoJIoKeHue, YT0, BOBMOXKHO, Pubonayuu norub Bo BpeMs
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onHoro u3 Kpecrosex moxonos (npegnosnoskurensao 8 1228 roay),
conpoBox/iaa uMmepatopa ®puapuxa lorenmraydena.

PuboHaYIH HANUCAJ HECKOJBKO MATEMATHYECKHX COYHHEHMIL:
Liber abaci, Liber quadratorum, Practica geometriae. Hanbonee us-
BECTHBIM U3 HUX ABjafAercA Liber abaci. 3To counHeHMe BBHINLIO MPU
xu3aM Puborayuyu B ABYX usnaHNAx — B 1202 roay u B 1228 roay.
Kuura cocrour us 15 paszienos, KOTOPhIE IOCEAOBATEIBHO TPAKTY-
10T: O HOBBIX IIM(POBLIX 3HAKAX MHIYCOB H O TOM, KK ¢ MX IOMOIIBIO
n3o0paskaTh yucna (pasgen 1); 06 YMHOMKEHHHN, CIOMKEHNUHU, BEIUATA-
HUM H feIeHUN guce (pasaensl 2—5); 06 YMHOKEHUH, CII0MKEHHN, BhI-
YUTAHUY M JIeJIeHUH YUcest ¢ ApobaMu (pasensl 6—7); o Hax oK aeHAH
UeH TOBapoB U 06 ux obMeHe, MpaBUJie TOBAPUINECTBA M O NpaBHJe
«[IBOIHOrO JIOXKHOTO MOJIOXeHUuA» (pasgensl 8-13); o HaXOKIeHUH
KBaJIDATHBIX ¥ KyOuWdecKHMX KopHell (pasmen 14); u, HakoHel, o mpa-
BWJIAX, OTHOCAIINXCA K 'eOMETPHH H 0 3afia4dax anrebprl (paszgen 15).

3amMeTnM, 4To PubOHAYYH 3aIyMBIBAJ CBOE COYMHEHHE KaK [OCo-
Oue JUIA KYIII0B, OAHAKO [10 CBOEMY 3HAYEHHUIO OHO BBINILIO HaJIeKO 3a
npeiesibl TOProBo# MPaKTHKHU U, 110 CYLLECTBY, OPeACTABJIAIO CBOE06-
PasBHYIO MaTeMaTHYecKyio sHIukIoneauio anoxu Cpexuesexonbd. C
9TOI TOUKHM 3peHudA ocobeHHBI UHTEepec npeacTasaser 12-i pasaes, B
koropoM PuboHauyu cHopMyIHPOBA K PELINI DAL MATEMATHYECKUX
3ajzia4, IIPeJCTABIAIONIMX MHTEPEC ¢ TOYKH 3DeHHS OOIIMX Mepclex-
TUB Pas3BUTHA MATEeMaTHKH. DTOT pasfesl 3aHMMAET IIOYTH TPEeThIO
JacTk COUYMHEHH; IIO-BHAMMOMY, emy PuboHaUYYM NpHIaBal Hau-
Gospiliee 3HAYEHWE U NPOABHUI B HeM HanG0bINIYIO OPHTHHANBHOCTE.

Hau6onee ussecTHOM M3 chopmynupoBaHHeIX Pubonayun sagaq
ABJAETCA «3a/]a9a 0 PA3MHOKEHHH KDOJHKOB», KOTOpPadA IIpUBesa K
OTKDPBITHIO YMCIOBOH ocaeoBaTeabHoct® 1, 1, 2, 3, 5, 8, 13, ..., Ha-
3BAaHHOU BIOCJEeACTBUM padom Puborayvu.

Xora ®uboHayun 6uI1 ONHUM M3 Hauboslee APKUX MaTeMaTHde-
CKHUX YMOB B HCTODHH 3alaJiHOeBpOIedcKoi MaTeMaTUKH U BHEC Or-
POMHBI BKJIaJ B ee pasBUTHe, ero BKJIaJ B MATEMATHKY HE3aC/1yKeH-
HO 3aHMKeH. Hambosee ybeauressHO 3HAUYEHHE MaTeMaTHYECKOro
TBOpuecTBa ®PuboHAYYHN NJIA MATEeMATHKH OTME4YeHO DYCCKHM MaTe-
MaTHKOM npoteccopom A. B. BacunseBsiM B ero kuure «Ilemoe unc-
Jgo» (1919):

«CoumnHeHun YH€HOro Nu3aHCcKoro Kynua BbIAM HACTOALKQ Bhille YPOBHS Ma-

TeMaTHUYeCKUX 3HaAHUA AaXe YHEHbIX TOrO BPEMEHH, YTO UX BAMAHHE Ha maTe-

MaTHYECKYIO AUTepaTypy CTaHOBMUTCS 3aMETHLIM TOALKO Y€pEe3 ABa CTOAETHSA
focAe ero cMepTH: B KoHue XV Beka, KOrAa MHOIMe M3 ero Teopem M 3asad

92301
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BBOASITCS APYTrom AeoHapao Aa BuHuM, npoheccopom MHOMMX UTaAbSHCKWX
yHusepcuteToB Aykoio Maunoau B ero coumHenusx u B Hadare XV| Bexa, ko-
rAd rpynna TaAaHTAMBbLIX MTaAbAHCKKMX MaTemMaTukoB (Cunnuon aeab Meppo,
Weponum Kapaano, Taptaaus, @eppapu) pelernem Kybuueckoro u Guksaa-
PaTHOrO YPaBHEHUS NOAOXKMAW HA4aA0 BbiCILIER asrebpes.

M3 aToro BeICKasnlBaHMA BhITeKaeT, yro PuboHauuM IMOYTH HA
JiBa CTOJIETHHA ONEepeauJ 3alagHOeBPONeHCKUX MaTeMATHKOB CBOEro
BpemenH. Ilogo6ro ITndaropy, KoTopsIil HOMYYHII CBOE «HAYYHOE 06~
Pa3oBaHHE» ¥ er'HIeTCKHX M BABUJIOHCKHMX IKPEIlOB M 3aTeM criocob-
CTBOBAJI Iepefiaye MMOJYYEHHEIX 3BHAHUI B r'pedecKkylo HayKy, Pubo-
HaY4Yy MOJYYMJI cBoe MaTemaTHdeckoe obpasoBaHue B apabCcKux
y4eOHBIX 3aBe/IeHUAX U MHOTHE M3 [I0JJYYEeHHBIX TaAM 3HAHUM, B 4aCT-
HOCTH, apafo-HHAYCCKYIO JECATHYHYIO CHCTEMY CUMCJIEHHUHA, IONBI-
TaJcA <BHEAPUTL» B 3allafHOeBpomneiicKkyio Hayky. Mcropuueckas
ponb Pubonauun A4 3anagHoro mupa nogobua ponu Indaropa; oxa
COCTO#AJIA B TOM, YTO OH CBOMMHM MaTeMaTHUYeCKMMHA KHUraM# crocob-
CTBOBAJI mepeave MaTeMaATHYECKHX 3HAHUH apaﬁon B 3antagHOEBpO-
MeHCKyI0o HAYKY U TeM CaMBIM 3aJI0’KHMJI OCHOBEL AJISl AaJIbHEHIIIero
PasBUTHAA 3alaJHOEBPONEHCKO MaTeMaTHKH.

2.2. Yucaa OudoHaYuH

3aaaua o KPOAHMKax

Ilo upouuu cyap661 PuboHAYYM, KOTOPEIM BHEC BRIZAIOIITHIICA BKIIA
B pa3dBHTHe MaTeMaTHKH, CTAJl M3BECTHLIM B COBDBMEHHOﬁ MaTemMa-
THKe TOJbKO JIMIIb KaK ABTOP MHTEPECHOM YUCIOBOM [T0CIe[oBATeIb-
HOCTH, HA3hIBaeMOM vucaamu PuboHayyu. dTa YUCI0Basd Iociae oBa-
TeJLHOCTh ObLIa mojydyeHa PuOOHAYYM IPH pellleHWH 3HAMEHHTOM
3adayu o pa3mMHoNCeHUU KPOAUK06. PODMYINPOBKA U pellleHne 3TOH
3a/la4 CUATAIOTCA OCHOBHBIM BKJIaZIoM PuboHauUH B pa3BUTHE KOM-
6unaTopuku. UMeHHO ¢ momomIei0 8ToM 3agaun duboHauyuu mpen-
BOCXHTHJI Memo0d peKYyppeHmHbLX COOMHOULeHUL, KOTOPBIM CUATAET-
cA OZHUM U3 MOIIHEIX METOHOB pellleHNd KOMOMHATODPHBIX 3ajad,
PexyppenTnaa gopmysa, noaydeHHas PuGoHauuu npu pemieHUH
9TOM 3a/iauy, CUMTAETCHA [IEPBOH B HCTOPHH MATEMATHKH DEKYpPPEeHT-
HO# hopMyI0ii.
CymiecTBOo 3TOM 3aZlauM COCTOMUT B CJIEeYIOIEM.

IlycTe B oroposkeHHOM MeCTe MMeeTcsa Napa KPOJIHKOB (caMKa M caMelr)
B NepBhIf /leHb AHBAPA. JTA Napa KPOJIWKOB MPOM3BOAMT HOBYIO Iapy
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KPOJHKOB B IepPBLLil IeHb GeBpald H 3aTeM B mepBhIil IeHb KasA0ro cle-
ayiomero mecana. Kamaas HOBOPOXKAeHHAA Napa KPOIHKOB C"I‘B.'HO“BHTCH
apesioii yike uepes MecAll W 3aTeM uepes MecsI, faeT KH3HE HOBOH mape
KPOMUKOB. Bonpoc: CKOMBKO Map KPOAUKOB 6y/eT B OroOPOKeHHOM MecTe
yepes r'oji, TO ecTh uepes 12 MecAnes c Hayana Pa3MHOMEHHA?

Konuuectso nap

Puc. 2.1. Kpoauku ©uboHaquu

Ilnsa pellleHUs 3TOM 3afa4yH, KOTOPas HATJIAAHO JeMOHCTPHPYET-
¢s1 ¢ moMoIbio puc. 2.1, 0603HAYMM Yepe3 A napy 3pesibIX KPoJau-
KOB, a yepe3 B — mapy HOBOPOXKIEHHEIX KPOJINKOB. Torpa nponecc
Pa3MHOMXEeHUA MOXKEeT GBITh ONMCAH C IOMOIMIBIO IBYX «II€PeXo/oB»,
KOTOpBIE OIMCHIBAIOT e3KeMecAYHbIe IPeBPAITIeHU A KPOJIHUKOB B IIPO-
mecce pasMHOMKEHHA:

A= AB;
B=A. (2.1-2.2)

BameTM, uTo nepexon (2.1) moxenupyeT exeMecAIHOE NpeBpa-
HieHue KaXk/[0# 3peJioi mapsl KPOJMKOB A B /IBe NIAPkI, 3 AMEHHO B TY
’Ke CaMyIo IIapy 3PeJBIX KPOIUKOB A M HOBOPOXK/IEHHYIO IIapy KPOJIu-
xoB B. ITepexog (2.2) MOgeIMpyeT NPOLECC «CO3PeBAaHUA» KPOJIUKOB,
KOrJa HOBOPOsK/IeHHas apa KPOJMKOB B uepes MecsI] IIpeBpalaer-
cst B 3pestyio napy A. Torzia, ecsiu Mb1 Ha4HeM B IePBOM MECHIIE CO 3pe-
JIo# mape!l A, IpOmece PasMHOMKEHUSA KPOJHKOB MOKET OBITH TIPEA-
cTaBJieH ¢ momomkio Tabi. 2.1.

g
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Tabanua 2.1. PaaMHOXEHWE KpoAKKOS

HAata Ilapel Kponuros A B A+B
1 axBapia A ) I 0 1
1 deBpana AR 1 ' 1 2
1 mapra ABA 2 1 | 3
1 anpens ABAAB 3 2 5
1 mus ABAABABA 5 3 8
1 mroun ABAABABAABAAB 8 5 13

B cron6uax A m B a6, 2.1 yrasausl KoAHICCTBA 3PE/IbIX 1 HOBO-
DOJEHHBIX Nap KPOJHIKOB B K&XKAOM MECAJE, 4 B cTOI61e A + B —
CYMMapHOe KOJMYELTRO KPONUKOB.

Uasyuas nocnegosaTensnoc™m A-, B- u (A} B)-yucen, MoxcHo ycra-
HOBHTE CACAVIOLLYIO 30 KOHOMEPHOCTE B 3TUX JUCIOBAEIX IOCNELOBA-
TENABHOCTHX! KaXIl “wieH nocaedosamenviiocmu paaen cymme
Osyx npedsidywux. Ecay Temeps 0003HAYMTD N-it Qien mocJeflosa-
TEMLHOCTH, YAOBAETBOPAINEH 3TOMY [IPABUTY, Uepes F,, Torga yxa-
3aHHOE Bhillle OOIIER TPARKUIO MOYET GLITL DAIHCAHO B BHJE CI&/YI0-
el MaTeMaTHYCCKOR DopMyIb:

F =F _+F_, (2.3)

Takada dopmMyasa HaanpaeTes pewyppenmuoil popmynol (ot nar.
recurere — BO3BpAlLaTLCA).

3aMeTUM, YTO KOHKPETHHIE SHAYCHUA YHCIIOBOM nocaeA0BaTeNb-

HOCTU, NOPOR/I3eMON pexyppeRTHOH dopmynoit (2.3), samsucar ot

HaYaILnLIX SaYerHni nocaeaoBareaskoctu F) u F,. Hanpumep, Mu1

umeeM F,=F,=1 ans A-qucen, ® AXA ITOTO eny4yas pexyppeHTHAA

topMyna (2.3) <renepupyers CHEAYIOLIVIo YUCJIOBYHD TIOCIef0OBa-
TeJhHOCTh:

1,1,2,3,5,8,13, 21, 34, 55, 89, 144, 233, ... (2.4)

Hna B-ancen mbt umeem: F, =On F, = 1; torpa COOTBETCTBYIOMIAA
HYHUCIOBaA NMOCJE0BATRNBHOCTD AJIHA 3TOTO ciayyasn 6y1:e'1‘ HMETh BAT:

0,1,1,2,3,5, 8,13, 21, 34, 55, 89, ...

Haxomen, n1s (A + B)-moCAeA0BATENEHOCTH MBI HMeeM: F=1g
F,=2.
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Torga COOTBETCTEBYOIIAA YNCIOBAH MOCHEL0BATENHOCTL AJSI 9TO-
ro cnyyad 6ygeT HMETh BUJ:

1,2,3,5,8,138, 21, 84, 55, 89, 144, ...

B maremaTnke nox yucaamyu Pudonauun, Kok mpapuio, IOHWMA-
eTCH YUCI0Basd nocjeaoraTelbHOCTS (2.4). Yuena duboHayum 060a-
AT YOUBATENLOLIME MaTeMaTHUBCKMMU CBORCTBAMU, HO 00 3TOM
HUXe.

O kpoaukax

JlymaeTcs, 9T0 caMoe BPeMd [MOroROPHUTE 0 Kpoadkax. IodeMy HMeH-
HO 9T0 XUBOTHOE BOIINO B HeTOPUIO MatemaTurn? Kak M3secTHO,
KPOJHK — 3TO MJEKOOHTAIOUiee OTPANA IPhI3YHOB ceMelcTBa 3ai-
wes. [lepBoHayanwHOH POOHHON TMKOTO KPOJHKA B OCHOBHOM CUMTA-
JIUCh CTPAHEL I0XKHON wacTH 3anagrnoi Esponk (Menagusa, ®pannus,
Hraanst), oTKYA KPOJKK OblJ MPUBE3CI YSJOBEKOM BO BCE CTPAHK K
ceBepy ot Anumdifckux rop. CospeMeHHAA 06JIacTL paclpocTpaHe-
HUAH JUKOTO KPOJMKA — BCS FOMKHAR U CpegHAA JacTH 3anagnoi Er-
pOnbl, HO 0CO0EHHO MHOTOYUCHeH OH B CTpAHaX, OPUJErAOIHX K
CpeauseMHOMY MODIO, A TaKkX.e B Adpuke, Asur, ABcTpanun, Hosow
3enanann, AMepHKe.

OcobeHHOCTRI KPOJIHKOB SIBIAETCA UX yAMBHUTENbHAS MIOLOBU-
10¢TE. Kposnkumxa B 3—4 Mecaua oT poAy AOCTHUraeT MOJOBOH 3peio-
CTH, OPHYEM 0Ha CNIOCOBHA PA3IMHOMKATLCA KPYIJIHIA roa. Bepemen-
HOCTh OILIOAOTBOPEHHEIX KPOJBUKX JJUTea oT 2B mo 32 cyrox (ro
ecTh B cpefiiem 30 cyTok), 310 03HANAET, YTO, PACCMATPHUBASL [PO-
IeCC PAa3sMHOMKEeHUA KpoJAHKoB, PUloHAYIH WCXOAHMJI U3 peasbHBLIX
thakToB (GcpeMEeHROCTh KPOXhuuXK B cpefEeM anurca 1 mecsn). Ho
YKCJI0 KPOJabYaT, KOTOPhIE MOTYT HEITh I0JY4YEeHE OT OAHOM KPOJIbYH-
XU B pexysbTaTe 04HOro oxpoia, cocrapnser 8—10 (a mHOrAa u H6oab-
mie), TO €CTh Ha CAMOM Jelie KPOJTHKY PA3MHOKAIOTCS elrfe Boee uH-
TeHCHBIO, HeM Ipegnoaoxcut Muboravyad B cRoel sajade.

VMeHHO 3TOM HCKIONTEIbHOMN ILIOLOBHTOCThIO KPOJHKOB 00bsic-
HAETCH TOT aKT, Y70 BO MHOIHX CTpaHaX HAIIECTBHE KPOUJIUKOH pAc-
CMATPMBAETCH KAK HAaOWMOHBNLHEaA Tpareiad. IIpuMepom ssisgerca
Asncrpanua. Hauanocs nee ¢ Toro, yro B 1837 roxy oaun asctpanuii-
CRHI QepMep cosnan Kpoaedepmy us 24 KPOJIHUKOB, KOTOPBIE, pac-
IJIOAUBIUMCL ¥ BEIPBABINIMCE HA CBOGOAY, YHUUTOKMUIU UyTh JU HE
BCK sesieHb KOHTHHIcnTa. M ToNRKO O/1aTORAPA PEINTHTETHHBIM MEpam
@BCTPAJIMICKOTO MPasHTENLCTHA B 60pE6e € « ANMHHOYXOW capaHYoii»
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yAaJoch COKPaTHTEL YUCJIEHHOCTE NPOKOPANUBOM TRapu. B Apcrpanuu
Kponukam ofnhaBlIeHa HACTOSIMasl BOMHA, KoTopas Anurca Goxee 150
Jer. Uepes Bech MaTePHUK Ha MHOTHE COTHU KHMJIOMeTPOB aBCTPATHHIIBI
IIOCTPOHJH «BeJIUKYI0 KMTalCcKyIo cTeHy» — 0appep, Herpeomonu-
MBI AJs1 KPOMUKOB. 3a KaXJoro yOMTOr0 KPOJIWKA BRINJAYUBAETCH
BO3Harpa)kjeHye, IPOTHB KPOJHKOB IPHMEHSATCS XUMHUYECKHe H
6uostornueckue cpeficTaa. Boitna npojioiiiKaeTcs ¢ nepeMeHHBIM yCIe-
X0oM. ABCTpadHUCKHe JHKHE KPOJAHKHA HayIWJINCEH Ja3UTh 10 [ilepeBb-
sIM, CTAJIN Y/KacHO arpPeCcCHBHBIMMY, YCTPanBalOT YHUYTOKAIOIIAE Ha-
Oerv Ha IOJIA ¥ OTOPOAEI hepMepoB.

Kpome Toro, miofoBuTOE Kpoauybe ILJeMs, HEKOra cBoeobpa3Ho
IOBJIMABIIIee HA BhLIAIOMErocA MaTeMaTHKa WMranmu, B HacTosInee
BpeMA B3AJO B OCajHOe ITOJIOJKeHHe HTAJbAHCKHH OCTPOB ¥YCTHHA
(ceBepree Cunuiinu). Ha 1000 sxuTemeil 9TOr0 KPOXOTHOrO OCTPOBKA
opuxogurea 100 000 kponukoB. B orauuue ot xxuTeneit ABCTpaatnuu
KOpeHHOe Hace/IeHHe ¥ CTUHEL caeTcA 6e3 00A: yike IATAA YACTH KU~
TeJiell AMHTPHPOBaJia ¢ OCTPOBA.

Ho He caexyeT 3a0LIBATH U O APYTOH CTOPOHE «KpOJMYbeil npobie-
MEI»: KPOJMYbe MACO CUATAETCS OFHHM M3 HanboJiee BKYCHBIX H IIO-
Je3HhX. U oquuM U3 KpYIHEeHIIUX TPOU3BOAHATENEH KPOJIHYLEro M-
ca asnsierca Mranusa, poauna PuboHauuu. B sToii cBA3H HcTOpHKaAM
MaTeMaTHKH HeoOXOAHMO MHOrO HopaboTaTh, 4YTOGE! YCTAHOBHTD, YTO
e MOCTYRII0 AN PuboHAYYH HePBOIIPUYNHONA GOPMYIHDOBKH «34-
Ja9H O PAa3MHOKEHUH KPOJHKOB»: IPHCTPACTHE K KDOJLYATHHE HIH
J060Bb K BHICHIEH MaTeMATHKE.

Koposbl AaareHes

Anrnuiicknit ygensiit I'eupr Hagereit (1857-1930), xoTopslit 6511
GOJBIOHM JIIO0HTENeM IOJOBOJOMOK, HAMUCAJ HeCKOJBKO IIPeBoc-
XOXHBIX KHUT B 3701 obsacTi. B ofHO# M3 HUX OH IOMEHAJ KPOAUKOS
duborayyiu Ha KOpoB, chOPMYIHDPOBAB 3adavy 0 Kopoéax, KoTopast
6oiee npubamKeHa K peanbHocTd. OH 3aMeHMJ MecAIEl Ha M'OALL ¥
KPOJHKOB Ha GBIKOB M KOPOB. B €ro H3NMoMeHUU 3adaia 0 Koposax
BRIDJIAINT CAeAVIONTUM 00pasoMm:

Ecn# KopoBa IPOM3BOAUT CBOEO NIEPBOTO TeIeHKAa (3XeHCKOro 110JIa) B BO3-
pacTe ABYX JET U 3aTeM eXKeroHO IPON3BOINUT CIASAVIOLIETO TeaeHKa (3eH-
CKOro 110J1a), TO CKOJBKO TeNnaT (KeHCKoro nona) 6yaer yepes 12 Jner, ecan
OpeAIONA0KHTE, YTO HA OJKH TEJeHOK He yMHpaeT?

Taxum o6pazom, GopMyaAUpPyd CBOIO 3aAa9y, GPuGOHAYYM HCIIOIb-
30BaJI IpHeM, KOTOPRIH NIHPOKO HCIIOJAh3YeTCs B MaTEMATHKE: OH YII-
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POCTHIL 3a0a1y PA3MHONCeHUA, CBE/lA ee K PA3MHONCEHLI0 KPOAUKOS.
B pesyJpTaTe TAKOTO YHPONEHUA OH NOAYIHI pad dudonauiu, KOTO-
polit ©MeeT MHOTO APYIMX WHTEPECHBIX IPaKTHUYeCKUX IPHJIO0NKE-
HUH, 0 KOTOPLIX MBI PacCKakeM IIo3Ke.

MeAoHOCHbIe NYeAbl ¥ TeHEAAOIHYECKHE AepeBbA

Cymecrayer 6oJiee 30 000 pasnosugnocreii muex. HanGosee nasect-
HbIE M3 HUX — 9TO MeAOHOCHEIe IUYeNbl, KOTOphle O0BIYHO KHUBYT B
KOJIOHHH, HA3BAHHOM yIbeM. ITH IYesIbl KMEIOT HeoOBIYHOE ZeHeano-
zuteckoe depeso. HauHeM ¢ HEKOTOPHIX HeOOBIYHBIX (haKTOB, KACAt0-
muxes myen. Ilpes e Bcero, He Bee U3 HUX HMEIOT ABYX ponwreﬂel‘«’f.
B KoJOHWY OUes CyIecTByeT ocobast Huesa, HaZbIBAeMAad MAMKOU.
CyIlecTByeT MHOT'O paboiux nien KeHCKOro [oJa, Ho, B OTJINIHe OT
MATKH, OHM He IMPOM3BOAAT AuL. B muennHoil ceMbe CYIIECTBYIOT
TaKyKe mMpYymHu, KOTOpble ABJSIOTCH NYeJaMH MYMCKOro Iofa.
TpYTHM BBHIBOAATCA U3 HEOMJIOJOTBOPEHHBIX SMIl MaTKH, TO €CTh
MMEIOT TONBKO MaTh, HO He HMeloT ornal Bee myelbl dKeHCKOT0 HOIa
POM3BOAATCH MATKOH, OILIOAOTBOPEHHOH TPYTHEM, TO eCTb OHM
HMEIOT ABYX popuTenei (puc. 2.2).

Ocofi KEeHCKOro IoJia 0OLITHO IPEBPAllaloTCA B padouux nien,
HO HEeKOTOphIe M3 HAX [IMTAI0TCA CHelraJbHBIM BeleCTBOM, Ha3BaH-
HBIM KOPOJeSCKUM Jicefie, KOTODOe 3aCTaBiAAeT MX NPEBPATHTECH B
MATOX, FOTOBBEX YitTH, UTOGH! HAUaTh HOBYIO KOJIOHHIO, KOr/la ITHeJIb
GOPMUPYIOT PO 1 OCTABJISIOT YieH B IIOMCKaX MECTa, yT0GBI CTPOUTH
HOBOe THe30.

Takum 06pa3oM, 0coGH KEHCKOTO MoJia (MaTKX 1 pafouwe ciesIbl)
HMEIOT ABYX PORUTENEH, MAaTKY ¥ TPYTHS, TOrAa KaK 0COOH MYXKCKO-
ro moJa (TPyTHN) HMEeIOT TOJIBKO OAHOTO POJHTENA, MATKY.

O”ng
of

MaTtki n paboune nuensl TpyTHu

Puc. 2.2. Mueabl KeHCKOro NoAa (MaTku M paboune nyeast)
MMEIOT ABYX PCAWTEAEH, NHEAbI MYXXCKOFO 10Aa (rpyvHu)
MMEIOT TOALKO GAHOTO POAMTEAS (MaTKy)
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Puc. 2.3. leneasormieckoe AepeBo MEAGHOCHBIX Nuen

s mocTpoeHun zereanozuveckux Jepesbes (puc. 2.3) mul 6y-
A€M HCIIOJIB30BATE CIeAYIOIee IPABUIIO: poJUmell 8 2eHEeAN02UYeC-
KoM Jepeee cmoam eviuie ceoux demeil, KOTODHIE [IPENCTABIAIOT CO-
Goit mociexnee noxoaeHune. UeM BhIIlie MBI TIOHIMAEMCS 110 FeHeA-
JIOTHIECKOMY JlepeBy, TeM cTapie ocobu. TakHde JepeBbA MOKA3bI-
BalOT BCeX NPEJKOB KOHKPETHOH# 0co6H BHM3Y AuUarpaMMbl. MEI
IOJIYYUIH Obl BeChbMa pa3BeTBJICHHOE TeHealorHUecKoe AepeRo, ec-
Ji¥1 GBI IePeYHCIIAIH BCeX IIOTOMKOB YeIOBeKa, KaK MBI CAeJIaIN 3TO
B 3adae 0 kporukax, Tie TOKA3aTH BCeX IOTOMKOB HAYAILHOM ma-
PH KpoaHKoB (puc. 2.1).

PaceMOTpDHM Tenepr reHeaNOTHYeCKoe AepeBo mpymua. Kak ymo-
MHUHAJIOCh, OH MMEeT OFHOT0 POAKTE/NA, MaTKy. OZHAKO TPyTeH: HUMe-
€T IBYX IpapofiuTeseit — «AeAyIIKY» M «6abyLIKy», HOCKONBKY ero
MaMa (MaTKa) UMeeT ABYX poJHTeNell (}KeHCKOTo 1 MYXCKOT0 IIoJIa).
TpyTens mmeer Tpex mpampapoguTeneii, MIOCKONLKY ero «Babyimmka»
(sXeHCKOT'O TOoNa) MMelia ABYX pOAMTEJNeH, HO ero «JelyIIKa» HUMeJ
TOJLKO OAHOTO pozuTensa (Marky). OfHAKO KaMkIag mJuesa sxeHCKOro
[0J1a MOABAAETCHA U3 OIJIOAOTBOPEHHOTO TPYTHeM AMLA H, CleloBa-
TeJbHO, HMeeT ABYX poxuTenell (MaTKy ¥ TpyTHA). flcHo, 1To ona HMe-
€T TOJILKO TpeX npapoauTeneH («AeAymer» u «Gabymek»), TOCKOJNBKY
TPYTEHE UMeeT TOJIbKC ORHOTe POANTeNs (MaTKy). Bosaukaer BOIIpOC,
4TO CO00H IpelcTaBaseT reHeAOTHYECKOe Aepero aas nyueit? MoasHO
COCTABUTE CHeZYIOLIYI0 TabJHILY, KOTOpasl 3afaeT reHeaJorMuecKoe
ACPEBO KaXKI0TG TPYTHA U KAXKAOH MYesIbl sKeHCKOro IoMa.

2.3. Bopuaumm Ha Temy Puborawin O 137

Tabaunua 2.2. FeHearorus N4ea u TpyTHeN

Unecao muen Uucae nqenﬁ
MYMCKOTIO I10JIa JKeHCKOTO IIoJaa
Hucno pogaTeaei 1 2
Uneno npapoguTenei 2 3
Yucao npanpapoaunTenei 3 5
Yucao npanpanpapoaareneil 5 8
Ypeso npanpanpanpapoguTesieit 8 13

Kak crenyer us tabn. 2.2, pasMHOXXeHHe HYeJ OCYINecTBIIAeTCs
o «IpHHNUNY PuboHaugm»!

2.3. Bapnaummn Ha Temy @ubOHaY4H

Bapranuy Ha 3ajaHHYI0 TEMY — KaHP XOPOIIO M3BECTHHIHM B My3bl-
Ke. Boxpmumu mrobuTenamMu storo xaupa 6srau Monapr, Berxosen
H Apyrue KOMIo3uTophi. OTnuuuTesibHad 0coOGEHHOCTL MPON3BEIe-
HHI BapHAITHOHHOTO JKaHpa 34KJI0YaeTcd B TOM, 9TO OHHU B 6OJIb-
IIHHCTBE CAy4YaeR HAYWHAIOTCH ¢ OSHOHW HeCJO0)KHOH OCHOBHOM Te-
MbI, IpEeTEPIEeBAOIell B JalbHeHIlIEM 3HAYUTENbLHbIE H3MEeHeHU
IO TeMIIy, HACTPOEHHUIO ¥ xapakTepy. Ho cKoab Ohl TPpHYYAAUBLIMH
HU OBLIM BapHAIMH, V CAyIIaTeleldl HelpeMeHHO JOJIKHO co3ja-
BaThCHA BredaT/eHwe, OYATO KaXKaas U3 HHX ABIAETCH €CTECTBEH-
HBEIM DasBUTHEM OCHOBHOI TEMBI.

IlocnepyeM npuMepy MY3BIKANLHON KOMIIO3HUILHNA TAKOIO POJa U,
BRIOPAB MPOCTYIO MaTeMATHYeCKYI0 TeMy (mociaefloBaTebHOCTh 9H-
cen PuGoHauyyH), pACCMOTDHM €€ BMecTe ¢ MHOTOUMCJIEHHEIMU B&-
PHATAAMH.

Cymmbl nocaeAoBaTeAbHbIX Yncea OuboHaYH
BeruucauM cyMMy U3 i MoApag uaymux yuces Pudonavun. Haugem
C IIPOCTEHIIINX CYMM:
1+1=3-1;
1+1+2=5-1; (2.5)
1+1+2+3=8~-1;
1+414+2+3+5=13-1.

10--239]
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Ecnu paccMoTpers B 3THX BBRIpAKEHHSX 4YUCHa, BHIIeJeHHBIE
HUDPHEIM mipudToM (3, 5, 8, 13), To Terko yCTaHOBHATH, YTO OHY IPe-
CTaBJIAIT IOCJIe0BATEIbHOCTE pafa Pubonauun! M3 sToro Habmo-
JeHUs MBI MOMKeM HaIlMCaTh obmyw ¢GopMyIy AJA CYMMEI #3 11 TOA-
paa naymux uynces PudoHaqum:

F +F,+..+F,=F _,-1. (2.6)

A Tenmepr paccMOTPHM CYMMY H3 n [OAPAA HAYVIODAX YHCET
PuboHaUYM ¢ HeYEeTHLIMHE HHJIeKcaMHu 1, 3, 5, ..., 2n— 1, ... JLast aToro
HauHeM ¢ IpoCTeHIINX CYMM TaKOroc poja:

1+2=3;

1+2+5=8;
1+2+5+13=21;
1+2+5+13+34=55.

Ananns (2.7) 1103B0JISET YETAHOBUTS ellle OZHY 3aKOHOMEPHOCTh:
CYMMa M3 11 TOAPSA/] uAYymux yucea OuboHauyul ¢ HEYeTHEIMHA HH/EK-
caM¥ Bcer/la paBHa HeKoTopoMy uucay Pubonauyu! B obmem Bupme
qacTHEIe cyMMEI (2.7) MOTYT OBITH 06'befHHEHE] CHEAYIONUM MaTeMa-
THYECKHM BEIPAKEHUEM:

F +F,+F,+..+F,, , =F,,. (2.8)

2.7)

HecnoxHo foxka3aTh MoZoGHBIe HOPMYIEI ZaA cyMM uncen Pubo-
HAYYH C YETHBIMY HHACKCAMH:

Fy+F, +F, +..+F, =F, . -1 (2.9)

Cymmbl KBaapaToB yncea PudoHauun u Aioka

YcTaHOBUM Telleph, YeMY paBHA CyMMa KBaJpDaTOB IIOCJIeOBATENb-
HBIX uyrcel PuboHaYYH, TO €CTh UeMYy DPABHO Cjiefyioulee BhIpAKe-
HHE:

F?+F}2+..+F2 (2.10)
Kak Bcerza, HaYHeM C aHaJIN3a IpocTedmux cyMmM tuna (2.21):
12 +12 =1x2;
12+17+2%=6=2x3;
12 +1% +2% +32 =15=3x35;
12 +1% +2% +32 +5° =40 =5x8

(2.11)
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Anpanus (2.11) npuBoguT HAC K clexyiomeii obmeit hopMyie:
Fl2 +F22 +...+F,,2 =FF (2.12)

n+l?
TO ecTh CYMMa KBAADATOB IOCIeAOBATENLHBIX uyHcen PuboHadun
paBHa IPOU3Be/ieHNI0 Hanboabinero aucia Pubonaudu B 9TOM cyMMe
Ha cJIeAyIomiee mocae Hero uucyao @ubonauyn!
A Tellepb BLIACHUM, Y€MY paBHA CYMMa KBaJpaToB JBYX COCeJIHMX
uypces PuboHAUTH, TO €CTH

FX+F2,. (2.13)
HavgeM ¢ aHAIKH3a IPOCTEHITAX CYMM THa (2.13):
12 +12 =1+1=2;
1 +22 =1+4=5;
22432 =4+9=13;
32 +52=9+25=34

(2.14)

Anamu3s (2.14) mosposaseTr HaM YCTaHOBUTE ellle OAHY 3aMevaTesb-
HYI0 3aKOHOMEeDHOCTb: CyMMa KBaJpaToB ABYX coceZlHMX duces Pu-
fomauuH Beerga paBHa wucay ®ubonauyn! B maremarmdeckoll ¢op-
Me 3Ta 3aKOHOMepPHOCTE BRIIVIAAAT CHeAYIOMHUM o6pasoM:

F}+F% =F,., (2.15)

n+l

OcmMBicanBas dopmyisr (2.6, 2.8, 2.9, 2.10, 2.15) H BOCXHINAACH
MMM, MOYKHO IOHATH BOCTOPT MHOTHX BHIAAIOIIAXCA MaTeMaTHKOB XX
CTOJIeTH#, B 4ACTHOCTH pycckoro MaremaTuka Hukonas BopoOnesa,
aBTOpa 3aMeyaTeaLHOM Gporniopkl « Yucina @ubonayyun», KOTOPas No
IpaBy CUMTaeTCsl MaTeMaTHYeCKHM OecTcelrepoM XX Bexa, U ame-
PHKaHCKOI'0 MaTeMaTHKa BepHepa XorraTTa, CO3/laTells AMEPHKaH-
exo#i Accornanun Gubonauuu ¥ yupeJuTesd MATEMaTHIECKOTO XKYyD-
nmana The Fibonacci Quarterly. iMeEHO B 3THX GOPMYNax OHH
YBUeIH HEKOTOPYIO <«MaTeMaTHdecKylo TaiiHy IIpypoabi», U 3TO
BAOXHOBHJIO HX IIOCBATHTH BeCh CBOM MaTeMaTUIECKHIi TATAHT ACCIIe-
JIOBAHWIO STOTO YHHKAILHOIO MaTeMaTHIeCKOro henoMenal

Ces3b € 30A0TOH Nponopuven

PaccMOTpHMM YKCIOBYIO IOCIeA0BATENBHOCTS, o6pa3oBaHHYIO U3 OT-
HoOllleHHH coceauux yncen Puborayyd, TO €CTh

12 33 58 13 21 34 2.16)
i; I’ E: E’ 3, 5r 8; 131 21’--- -

10
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Ifepebie umcna mocaexopatensrocty (2.16) mMeroT CHenyIONnIue
S3HAYEHUA:

1, 2,3

1= 174 2—1,5, 3—1,66, ey

8 13 21

_:156) —=1,625, ;:1,61538, vee

5 18 13

K uemy e cTpeMuTea mocegonaTeIBHOCTE (2.25), T0 ecTh OTHO-
IIeHHWe IBYX cocefHUX unces Pubomauun

€CIH HHAEKC N YCTPeMUTh B 6eckoreunocts? JJIst 0TBeTA Ha 9TOT BO-
TIpoc pacCMOTDPHUM ellle Pa3 HpeJcTaBIeHNe 30JI0TOH NPOIOPIIMH B BHS
HenpepwiBHOM xpobu (1.7). HeTpyano mokasaTh, YTo mocae0BaTe b
HOCTE (2.16) Hemocpe/ICTBEHHO CBA3AHA C IPEACTABICHHEM (1.7). Ieii-
CTBHTENbHO, Apobu (2.16) aABnAlTCE moc/ienoBaTeTBHLIMHU uprbau-
JKEHHUAMH HenpepobiBHOM Apobu (1.7), a ©MeHHO:

=1 (nepBoe npubmmxenue);

1
=1+ i (BTOpOE IpUGIMIKEeHNE);

DO M D =

=1+ 1 (TpeTre mpuGIMKeHHE);

1+i

Wl

=1+ 1 (gerBeproe npubaMKeHne).
1+——
1+ l
1

YcrpeMas 3ToT npolecc B 6eCKOHEYHOCTE, MBI [IOJIYIUM:

iz P 1+5
m =T= B
L Fn—l 2
PesynwTar, 3agapaeMblii BEIpaxKeHuEM (2.17), aBngercs nxa Hac
B HEKOTOPBIM CMBIC]Ie KJII0UEBBIM, TaK KAK OH IOAYEePKUBAET rIyGo-
KYIO CBA3b uHcex PuboHaYYH ¢ 30JI0TOH Ipomopnueil. 3ro o3Havaer,

(2.17)
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yro yucia PuboHadyHd, TaK e KaK U 30JI0Tas IPOIIOPIHA, BEIPAXKa-
10T rapMonHo! CynTaeTcs, 4YTO NEPBEIM, KTO YCTAHOBHJI CBA3EL UMCEN
Puboravuy ¢ 3070T0d nponopuueit, 611 Horapa Kenmep — redu-
ANbHBIN MATEMATHK H ACTPOHCM.

«’Keae3Hast Tabanua» llteinxay3a

WazsectHbIt monbekeil MatemaTuk I'yro Iiteiinxays, xoTopeiil cuk-
TaeTcd IPU3HAHHLIM B MUpe CIIeIHAJHCTOM B 06,IaCTH TEODHH Bepo-
ATHOCTeHN, HOCTPOMJ TAbIHMIY CAydaHHBIX YHCeN, UCIOJAb3Yd 30J0-
Ty10 nporopuuio. Jnsa sroit neau or yMmEoxuA 10 000 measix umcen
or 1 10 10 000 Ba yucso w=1t~- 1=0,61803398..., rge Tt — s0J0TasA
nponopnust. Kax peayjipTaT YMHOMKEHUA OH IOJMYYMJI IIOCJIef0Ba-
TeJLHOCTh YHCeJ, YMHOMXEHHLIX Ha W, TO eCTh:

1w, 2w, 3w, ..., 4181w, ..., 6765w, ..., 10 000w.

IIrefinxays Ha3BaX HTY YMCJIOBYIO IIOCIAEHOBATENLHOCTEL «30J0-
TBEIMY YHUcIaM¥». Kakjoe ¢30J0TOe YHCIO» COREDMHHUT eJYI0 H
HEpobGHYIO YaCTH.

Hanpumep, unciac 1000w = 618,03398 umeeT menymo yacTs 618 i
Apobuy yacTs 0,03398; uucao 4181w = 2584,0001. Boxee Toro, oH
YCTAHOBHJI, YTO He CYIHECTBYET «30JOTHIX JACE» C JPOOHOH YacThio,
paBHoii 0, a TaKKe He CYIIECTBYeT IBYX «30JI0TBIX YHUCEN» C PABHBI-
MU JpoOHBIMH YacTaAMH. TaKHM 00pasoM, KaxKJoe ¢30J0TCE YHUCIO»
UMeeT efUHCTBEHHYIO [POOHYIO YaCThb.

Ecau Tenmeph YIIOPAMOYNTH BCe «30JIOTHIE YHCTIA» B COOTBETCTBHH
€ UX JPOGHBIMH YacTAMHM, TO MBI YBHAUM, ITO HAMMEHLIIYIO Apo0-
HYIO 4acThb 6yeT uMeTh yncao 4181 u panbonpmyro — gucno 6765.
Ecau reneps pacmonoxknTts 10 000 HaTypaJbHBIX 4Hcell B IOPALKE
BO3PACTAHUS UX APOOHLIX YacTel, TO MBI HOJYYNM CJeAYIONYI0 Tab-
MUY HATYPAJIbHBIX YHUCE:

4181 8362 1597 5778 9959
3194 7365 0610 4791 8972

8739 1974 6155 3571 7752
0987 5168 9349 2584 6765.

Hlreitaxays HasBaa nojaydeHHyio TaOIHIY «XHcelle3nolt mabau-
yeil», YIUTHIBAA PAJ €€ YHHKAJLHBIX cBoHcTB. «MMenesnas rabuiu-
L[a» JeMOHCTPUDYET IIyBOKYIO cBA3L ¢ YHcaaMu Puboraydn. Ilepsoe
CBOMCTBO COCTOMT B TOM, UTO PasHOCTh MEXKAY COCEAHHMMH YMCJIAMM



142 0O rnoea 2. Pagsl PrBoHAYM

«KeJle3HOI TabMUIBI» BCerfa paBHa ogHOMY u3 uncena: 4181, 6765 u
2584. [leiicTBUTENBHO, MBI UMEEM:

8362 - 4181 = 4181, 8362 — 1597 = 6765, 5778 — 1597 = 4181, ...
9349 - 5168 = 4181, 9349 — 2584 = 6765, 6765 — 2584 = 4181.

Ouenpb mpocTo onpeneauTsh unciaa 2584, 4181 u 6765, ecau pac-
cMoTpeTh pag PuboHauym:

1,1,2,3,5,8,13, 21, 34, 55, 89, 144, 233, 377, 610, 897, 1597,
2584, 4181, 6765, ...

Takum ob6pasoM, xapaKTepHble uucia «Tabaumsl IllTeiiaxaysa»
2584, 4181, 6765 ecTs He UTO MHOe, KaK coceqHHe yncya Pubonau-
4H, a UMeHHO: F g = 2584, F,,= 4181, F,, = 6765.

MgeI MosKeM BUAETE U3 «JKeJIe3HOM TabJIUIIbI», YTO OHA HAUMHAeT-
cs ¢ yucaa Pubonauun Fz= 2584 1 3akaHUMBaeTCs JBYMSI COCELHH-
mu uuciamu Pubonayun F,=4181 u F,,=6765.

HcHo, UTO «Kese3HAA TAONIUIA» MOKET OBITH IOCTPOEHA JJIS IIPO-
M3BOJIbHOTO KosauuecTBa N HaTypaibHbix uuces. s I'pxemxens-
CKHUil B CBOeH KHUre «DHepreTHYeCKH-reOMeTPUYECKUI KoJ IPUpO-
Abl» (1986) mpoaHaIM3UpoOBal «KeJie3HbIe TAGJIUIbI» IJIS CIydaeB
N =F,, rne F, — uucyo ®uborauyuu. IIpu 5TOM OH OTKPELI HHTEpEC-
HYIO 3aKOHOMEPHOCTE, KOTOPasA BOSHUKAET [IPH IIepeXo/ie OT «JKeJes-
HOM Tabmuubl» ¢ N=F, ; K clemylomeil «KenesHoi Tabaume» ¢
N =F,. Ilpn arom «xenesHas Tabauna», coorsercrayomas N =F,,
KaK OBl «pas3[JBUTraeTCs» B CPABHEHUHM C MPeABIAVINEH «XKeJle3HOoH
rabuunei», coorBercTBylomeit N =F, ;, cosmasasi cTporo ompefe-
JIeHHBIE IIO3UIUY B HOBOH «IKeJie3HoM Tabiaune» aud gucen F,  +1,
F,_,+2, .., F,_,, F, Ilo mEeauio I'pxefxenncKoro, MeTos KOHCT-
PYUPOBaHUS «KeJe3HOH TabIUIbI» «HaIIOMUHAET QYHKIIMOHUPOBA-
HUe BCeX CIEKTPOB UBJIyUYeHUS B IPUPOZIE».

2.4. Yncaa Awoka

®panHcya JayapA AHaToAb Aloka

®PuboHauuM He CTAJ M3y4aTh MaTeMaTHYeCKHEe CBOMCTBA IOJIyUeH-
HOW MM YMCJIOBOM IOcJeZoBaTeJbHOCTH (2.4). DTo 3a HEro cheiaau
npyrue maremaTuku. Haumnas ¢ XIX Beka maTemaTuueckue pa6o-
ThI, TOCBAIIeHHBIE cBoMcTBaM unces PuGonauuu, I0 OCTPOYMHOMY
BHIPA’KEHUIO OJHOr0 MaTeMaTHKa, «HauyaJy Pa3MHOMKATHCA KaK KpO-
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auku Pubonauyun». JIugepom 3TUX ucC-
caepoBanuit B XIX Beke cTal paHIys-
ckuit maremaTuk Jworxa. KTo xKe Takon
JIroka?

Jlioka @pancya dayaps AHATOJIb pPo-
mutcd B 1842 rony u ymep B 1891 roxy B
pesyJbTaTe HECYACTHOrO CIydas Ha 6aH-
KeTe, KOT/la OCKOJIKH PasbuToi TapeaKu
IIOPAaHWJIM €ro IIeKy, YTO BbI3BAJIO 3apa-
JKeHue KPOBH.

Basxmeiine MaTeMaThueckue pabo-
71 JIIOKa OTHOCATCS K TEOPHUH YMCeN U
HeoIlpe/leleHHOMY aHaausy. B 1878 roxy
Jlroka Jaj KpuTepuil Jjid onpeaeseHus ®patcya DAyapA
TOTO, IIPOCTHIM WX COCTABHBIM SBJISET- A(*;%Tfé\:/;'gﬁi
cst aucno Mepcerra M, = 2° — 1. IIpume-

HSS CBOM MeToj, JIroKa yCTaHOBH/JI, UTO
uymucJsio MepceHHa

M, =2%"-1= 170141183460469231731687303715884105727

SIBJISTeTCS IIPOCTBIM YMCJIOM. B TedeHue 75 JIET 9TO YHCIIO OCTABAJIOCH
Hau6OJIBIINM IIPOCTHIM YMCJIOM, N3BeCTHBIM HayKe. OH Halenx 12-e
COBepIIIeHHOE YKCJIO ¥ COCTABUJI DS/l MHTEPECHBIX 3aAad.

IanuM HeKOTOpble IOSCHEHWS K ITHUM HAyYHBIM pesyJbTaTaMm
Jlioxa. X0opoIIo U3BECTHO, YTO IIPOCTEIMU HA3BIBAIOTCA TaAKMe YKC/Ia,
KOTOpbIe He UMEIOT APYTUX JeIUTeleil, KpoMe caMoro cebsi ¥ eUHU-
osl: 2, 38, 5, 7, 11, 13, ... Yxe nucdaropeiinaM GbIJI0 X3BECTHO, UTO
IIPOCTHIX UMces GeCKOHEYHO MHOro (JoKasaTeJIbCTBO STOr0 yTBEp-
xmerus comepxurca B «Hauanax» EBxnupa). VIsydeHue mpocThIX
YuceJ ¥ BHIICHeHUe UX pacipefieleHus B HaTyPaJIbHOM DALY THCeN
SIBJISIETCS BechMa TPYAHOM 3afadeil TeopuU HUCEN. IToaTomy Hayu-
HBIH pe3yJbTaT, IoaydeHHbIH JlIoka B 06JacTH IPOCTEIX THCEN, He-
COMHEHHO, IpHHAJIENKaT K paspAjfy BHIAIOIIHXCA MaTeMaTHde-
CKUX JOCTHKEHUH.

JIxo6onbITHO, uTO JIIOKa yBJIeKaIcA TaK HaS3bIBAEMBIMU CO6EPULEH-
Homu wueaamu. Uro aro Taxoe? Kak nssecTHO, Mudaropeiickas reo-
pus upces HOCHJIA KauyeCTBEeHHBIN XapaKrep, TO €CTh nudaropenirsl
HMHTEPeCOBANCH KaUeCTBeHHON CTOPOHOM YHCeJL. Yuciiam OHU IIPUITH-
CHIBAJIM HEKOTOpble HeoGBIYHbIE CBOMCTBA. B 9TOM OTHOIIEHNH MHTe-
pec [IpeACTaBIsIOT TaK HasbIBaeMBble CO8epuleHHble Hucaa. B kadecTBe
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IpuMepa TAKOTC YHCIA MOKHO OpHBecTH 4uciao 6. Ero ocobenmnocTsb
COCTOMT B TOM, UTO 3TO YHUCJIO B TOUHOCTH PABHO CYMMe CBOMX JeuTe-
aeit, To ecth 6= 1+ 2+ 3, rae uncia 1, 2, 3 ABAAKTCA AeJUTETAMA
yncaa 6. Kpome urcna 6 nudaropeilisl 3HAIHN ellle [ABAa TAKHUX YHC-
aa — 28 u 496:

28=1+2+4+7+14;496=1+2+4+8+16+31+62+124 +248.

B «Apudpmernre» Hukomaxa us I'epassl (I Bex H. 5.) IpuBeieHO
elje OZHO «COoBepILIeHHOe» THcyo: 8128. Hukomax mucair:

«CoBepluestHble 4UMCcAa KpacuBbl. OAHaKO KPaCHBbIE BELW PEAKH U MBAOUNCAEH-

Hbl. BOABIIMHCTBO YMCEA ABASIOTCH MADLITOUHBIMM MAK HeAODCTAaTOMHbIMU, B TO

BpemS KakK COBEPRIUEHHBIX YHCEA HEMHOIO. CpeAM €AUHULL UX BCEI0 CAHO, TaK Xe
CpeAM AECATKOB, COTEH U ThICAY».

Hokazamo, 4TO 110 Mepe OPOJBHIKEHHUA OT HAYalla B HaTYPaJIbHOM
DALY cOBepIlleHHEIE YHC/A BCTpedaloTeA Bee pexe. B neperix 10 000
YyHcaX HATYPAJNBHOTO PAAA MMeeTCs BCErO YeThIpe COBepPIIeHHBIX
yuena.

Tlouck cOBEpIIEHHBIX YHCE OKA3aJICA YBJICKATENBHEIM 3aHATHEM
IJ1s MaTeMaTUKOB. I1sT0e coBepmrenHoe neino 2'2 x (2'2 — 1) 6bu10 Halt-
JeHo B XV Bexke HeMeIKMM MaTemMaTuKoM PertomonTtanom. B X VI sexe
Hemenkuit yueHslil IlleitOenn Hallen ellle ABa COBEpIeHHLIX YHMCJIA:
8 589 869 056 u 137 438 691 328. B 1644 roxy dbpasnyscKkuii MaTeMa-
TK M. MepceHH Hanies BocbMOe coBepuieHHOe yrcelno. JIicka B XIX Be-
ke Hamtesa 12-e coBepIIeHHOe YHCIO.

HccegoBanud B 5T0i 061acTH MIPOJOJKAIOTCA O CHX IIOP, NIPH-
YyeM CIOZa MMOAKJIIYAeTCHA BCA MOIIH COBPEMEHHBIX KOMIILIOTEDOB.
Hanpumep, 18-e coepmernoe uncino 2°%° x (227 — 1), mainennoe ¢
IIOMOLIBI0 KOMIOBIOTEPHOTO MOJeNMHpoBaHuA, uMeerT 2000 gecaruy-
HBEEX OHOP.

K gectn JIoka, HaJ[o OTMETHTH OJHO €TI0 HAYUYHOE IIpeAcKa3aHue.
JIoka yxe B XIX croseTun, 70 €CTh 3aJ0JI0 A0 BO3HMKHOBEHUS CO-
BpeMeHHBIX KOMILITEPOB, 06paTHI BHUMaHHe Ha TeXHUUYeCKKe IIpe-
MMYIecTBA ZBOUYHOM CHCTEMBI CUUCHEHHA NIPH TEXHHYECKOR pea-
JIM3AIMH BLIYHCIUTENbHBIX YCTPoHceTB U MamuH. Takum obpasom,
OH OOYTH Ha CTOJeTHe mpeasocxuTUI Ixxona dou Helimana, Buiao-
IIerocsa aMepHKaHCKOro Gu3WKa H MaTeMaTHKa, KOTODEIH oTAal pe-
HINTEeIbHOEe IpeAloUTeHne SBOMYHOH CHcTeMe CUMCIEHUA P TeX-
HUYECKOH pealu3allMy JeKTPOHHBIX KOMHBIOTEepoB («IIpuHI(HUIbI
xoHa dou Helimanar).
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UYucaa Atoka

Bacayra JIroka mepex Teopueit unces PuboHaUYK COCTOUT B TOM, ITO
OH BIIEpBHLIe BBeJ caMo HasBaHMe yucia Pubonavyu u, KpoMe TOro,
BBeJI B pACCMOTDEHME TaK Ha3hIBaeMble 0000ujeHHble LUCLA Pubonay-
yu, OTHMCHIBAEMbBIE CIeAyIoleil peKYPPEHTHOH thopmyoik:

G, =G, +G,,. (2.18)

B 3aBHCHMMOCTH OT HAUAJTLHBIX UIeHOB Gy, G, peKyppeRTHad (Op-
myaa (2.18) nopoxaeT GeckoneuHOe KOJUYECTBO IMCHOBBIX NOCIIE-
KoBaTeJbHOCTEN, MOTOOHBIX KJACCHYECKHM YHCIaM duboHaAUYHN

(2.4).

Ji3 BeeX BO3SMOMKHEIX HOCJIeJ0BaTelNbHOCTEH, IOpOMXAaeMBIX
(2.18), HauGoasIIee IpUMeHeHHE TIOTYIUIN ABE YHCIIOBBIE ocJ1eo-
paTenbHOCTH — uucia ®ubonauuu (2.4) ¥ TaK HashLIBaeMble HucAd
Joxa L, ROTODBI€ 3aIal0TCA PEKYPPEHTHBIM COOTHOIIEHHEM

L =L +L,, (2.19)

n-1
npu cJAeAVIOIIHX HadaJbHbIX 3HAYEHHAX:
Li=1u Ly=3. (2.20)

Torga, HCIOAB3YSA PEKYPPeHTHYIO QopMyny (2.19) ¥ HayaIBHEBIE
yesiopud (2.20), MBI MOKeM BBIYHCIUTE UMCIOBYIO nocaexoBaTeNb-

HOCTB, Ha3LIBAEMYIO «4KcIaMu JIokas:
1,3,4,7,11,18,29,47,76,123,199, ... (2.21)

MOKHO BBLIBECTH MHOTO 3aMedYaTelbHBEIX CBOMCTB WHCEI JIroKa,
HofoGEBIX BLIBEAEHHBIM BEINIE CBOMCTBAM THCEI duborauun. [Ipn-
BeieM TOJbKO HEKOTOPEIE 3 HUAX:

L +L,+..+L, =L, ,-3;

L +Ly+Ly+.tLy,, =Ly, -2;
L,+L,+Lg+..tLy, =Ly -1
L+Li+..+Li=LL, -2

L2+ L2 =5F,.

lim 2 = 1445 (2.22-2.27)
o Ln—l 2
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PacwmnpenHble uncaa ®uboHauum M Atoka

o cux mop Mel paccmaTtpuBany yucaa Pubonauun F, u uucia Jroka
L., nopgpasymeBad, YTO MX WHAEKCHl 77 ABJAIOTCA HATYpPaJbHBIMH
YHCJIAaMH, TO ecThb n =1, 2, 3, ... OKassIBaeTes, 9TO OHM MOT'YT OBITH
paciivpeHbl B CTODOHY OTPUIIATEIBLHBIX 3HaYeHHWH HHIEKCOB 7, TO
€CTh KOT'fa MHAEKCH N IPpHHUMAIOT 3Ha4eHNA U3 MHOoKecTBa: n =0,
-1,-2,-3, ..

Pacirmpensnie TakuM o6pasom uucia Puboraydn u Jlioka npex-
cTaBJeHsl B Tabx. 2.3.

Ta6Gauua 2.3. PacumpenHble uncaa ®ubonaqqm v Aloka

n 0 1 2 3 4 5 6 7 8 9 10
F, 0 1 1 2 3 5 8 13 21 34 55
F_, 0 1 -1 2 -3 5 -8 13 {21 | 34 | -55
L, 2 1 3 4 7 11 18 29 47 76 123
L., 2 -1 3 -4 7 -11 | 18 | -29 | 47 [ -76 | 123

Kaxk BriTekaer u3 Taba. 2.3, wieHsl HocaefoBaTesbHocTed F, u L,
o6GJyiafaroT pAAOM JyJecHRIX MaTeMaTH4eCKHX cBoiicTs. Hanpuwmep,
JJISl HeUeTHHIX n = 2k + 1 wieRk nocnenoBaTensHocTel F, u F_ coB-
najaioT, To ecTh F,,,, = F_,,_,, a AJIA YeTHHIX 1 = 2k OHU IPOTHBOIO-
JICIKHBI 110 3HAKY, TO ecTh: Fy = —F_,, . Uro xacaerca uncesn Jlroxa Ln,
TO 38eck Bce Haobopor: Ly, =L g, Loy, = —Lg,_1-

A Teneps CpaBHMM YHCJOBHIE OCIE0BATENbHOCTH PHbGOHAYYHN
JIioka, 3ajaBaemsule Tabi. 2.3. PacemorpumM, HanpuMep, yuciao Jlioka
L, =T ¥ cpaBEEM ero ¢ ocaef0BaTeJbHOCThI0 ynuces Puborauqan F,.
Herpyaso ycraHoBuTh, uTo Ly = 7= 2+ 5. Ho 2 u 5 aBaaiorcs yuciaa-
mu Pubonavun F;=2n F;=5.

Ho, moxker 6BITH, Halte HaOJIOJJeHAEe ABAASTCA CAYUANMHEBIM COB-
magenueM? Ilpogomkasn uccaegoranue Tadn. 2.3, MbI IOAYYHM, YTO
1=0+1, 3=1+2, 4=1+3, 7=2+5, 11=3+8, 18=5+13,
29=8+21ur. g

CpaBHHM Telleph YMCJIOBLIE TOCHeAoBaTeabHOCTH L, u F_,. 31eck
HaXOJUM TO e caMoe, To ecTh: —1=0+(-1),3=1+2, -4=(-1)+(-3)
H T. &, MBI yeTaHOBHIIN CeAyIollee YANBUTENLHO IPOCTOE MATEMATH-
YeCcKoe MPaBUJIo, cBs3biBaolee ducia Jlioka u Pubonauwanm:

L,=F _,+F, _, (2.28)

Tle UHAEKC Nl IDHHUMAaeT caeaylinue sgadedus: 0, £1, +2, +3, ...
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Hpopomxast HccaefoBaHNA Tabal. 2.3, MOMKHO TaKe YCTAHOBUTD,
aro yncaa Jlioka u PuboHaTIH CBASAHEL M APYTHMH BeCbMa HHTepec-
HBIMH COOTHOIIEHUAMU, HalpUMep:

L =F, +2F ;
L, +F,=2F . (2.29-2.30)

K uectu Jlioka, caegyeT OTMETHTD, UTO MMEHHO erc Uccae OBaHuA
B obsracTi uncen Pubonayyn u yuces Jlloka craiu cTapToBO# IIO-
IMaAKo#N ANA rpynnbl aMepUKaHCKHX SHTY3HMacTOB, KoTopeie B 1963
roxy obbe IMHUINCE B Acconuanuo ®ubonaqun. C sToro e roga Ac-
conuanua PuboHAYYHN Hadasla M3AaBaTh MaTeMaTHYeCKHH KYpPHAI
The Fibonacci Quarterly, a ¢ 1984 roga npoBoAUTE peryJigpHo (oguH
pas B ABa rofa) MemxayHapoauyio KoHbepernuo «uciaa dubonadq-
UM ¥ UX IpuaoxkeHdsn». esrenbHocTs Acconmmanuy PuGoHawIN
CBIFPAJA OTPOMHYIO DOJb B DA3BUTUH BTOTO HAYYHOTO HANIPABJICHUS
H CTYMYJIAPOBAJIa HCCIeJOBAHASA B APYIUX CTPaHAX.

B 1992 u 1993 rogax B Kuese, a 3atem B CraBponoJie (1994-1995
rofel) GLLIH IpOBeJeHbl MEXKAYHAPOJHbBIE CEMUHAPh! «30JI0TOE Ccetde-
HHe YU IpobieMBl TADMOHUH CHCTEM », KOTODEIE 00 beJHHIIN SHTY3HA-
eToB yrcea PuboHayuy U 30JOTOr0O CeYeHHA B CIABAHCKUX CTpaHaX
(Poccus, Yxpauna, Beropyccus). B pesynsrate o6pasoBajca TBopye-
CKHIl COI03 IIpe/CTABATENEH HAYKM M MCKYCCTBA Da3JMIHBIX HaIlpaB-
JIeHHit, HU3BeCTHBIN Mo HasBanueM «ClaBaHCKasM “30/0Tas” rpymnmnas.
B 2003 rogy B BunnuNe 10 MEHIIHATABE PAJA AKTHBHBIX WICHOB DTOH
rpynisl 66L1a HpoBeaeHa MexxayHapoguas KoHGepeHIus «IIpo6ire-
MBI TADMOHMH, CUMMETPHH i 30JI0TOTO CeYeHHUA B IPHPOJie, HayKe H
HCKYCCTBE», HA KOTOpOH GbLi OpraHusoBaH MeXIyHApOJHBIA KIy0
30JI0TOrO cedeHU A,

2.5. ®opmyaa Kaccuun

Beaukuii actpoHom AkoBanu AomeHnko Kaccuhu

KaccwHuM — 3TO 3HAMEHWTAs JHHacTUA (PaHIY3CKHX acTPOHOMOB.
Hau6osnee sHaMeHUTHIM U3 HAX CIUTAETCHA OCHOBATENb 3TOM AMHACTHH
Hancosanu Homenuxo Kaccunu (1625-1712). IIpusHanueM ero Bbl-
JAOIMUXcs 3aCAyr B O0JIACTH acTPOHOMUHM SABJISIOTCA CleAyroliie
daxTer. UMenem >xoBanu KaccrEyu HasBaHBI MHOTHE aCTPOHOMMYe-
ckue o6sexTr: KpaTep Kaccuau Ha JIyae, Kparep Kaccnnu Ha Mapce,
mens Kaccuar — IpoMesKyToK B Koabllax CaTypHa, 3akoHEl Kaccn-
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HHM — TpH OTKPBITHIX Kaccuuu sakona asmxeHus Jlyaol. MMeHamMu
Kaccuau — T'roiireHca HasBaH xOCMUYeCKHH allllapaT, CO3AaHHBIN CO-
BmectHo HACA, ErponeficKuM KocMHYeCKHM areHTcTBoM u MTanb-
SIHCKHUM KOCMHYeCKHM areHTCTBOM, [[eJIbI0 KOTOPOTO SBJIAETCS H3yue-
H¥e nnadeTsl CaTypH U ee KoJell U COYTHUKOB, ANNAPAT COCTOSAT U3
JABYX OCHOBHBIX KOMIIOHEHT; HEIOCPEeACTBEHHO camMoil cranuu «Kac-
cuuu OpbuTep» ¥ CIIycKaeMoro scHa «'folireHc» , KOTOPLIH OBLI OT/E-
JIEH OT CTaHIIMH M CIYCTHJCH HA MoBepXHOCTh ciryTHUKA Catypha Tu-
Tad. «Kaccuau-TioiireHc» 6w samymeH 15 oxTabpsa 1997-ro u
zoctur cucreMsl CarypHa 1 mrona 2004-1o. 910 nepBRIH NCKYCCTBEH-
HBIHA cnyTHHK CaTypHa.

Ho okassipaerca ums KacCHHH IMIMPOKO M3BECTHO HE TOJBKO B ac-
TPOHOMUH, HO U B MaTeMaTHKe. KaccuHM IPHHAAJIEKHUT YeCTh paspa-
0OTKM TeOpHU 3aMedaTedbHbIX MeOMeTPHYECKHX GHUIyD, H3BECTHBIX
o HazBaHWeM osaayt Kaccunu, a seiBefieHHas UM popmyaa Kaccu-
Hu SIBJISAETCA eABA JIH HE CAMBIM BaXXHBEIM MATEMATHYECKHM TOXKIECT-
BOM, CBA3BIBAOIEM yncaa ®ubonayygn.

Jxopannu Kaccumu poxmiaca 8 mionsa 1625 roga B HeGoJBIIOM
uTadbAHECKOM ropopke Ilepunannao (lenysackasa pecuybauxa). Oo-
Pas3oBaHMe NOJYUYKUI B HEe3YUTCKOM Koaneruyme B I'enye u B abbarer-
Be Can-®pyrryoso. B 1644-1650 roaer paGotays B obcepsaTopun
mapkusa Manbnsasua B ITangsano (6iuz Bononsu), saTeM mponaos-
JKAJ aCTPOHOMHYECKOoe obpasoBaHue Mo pykosoacteoM k. B. Puu-
yoan B @. M. I'pumansgn.

B wBocTH KaccHHE CHJIBHO YBJEKCS acTPOJOTHei, YTo JaJ10 UM-
OyJAbC W K SaHATHAM acTPoHOMUeEIi.
Bcekope o mpuodpes M3BECTHOCThL Kak
OgUH W3 OOJIBIIMX 3HATOKOB ACTPOJIO-
ruu. Umenno 6aarogapa sacaysKesHoi
peIryTanMy acTpoJiora Hayaach ero Ha-
Y4Has Kapbepa.

Mapxkua Kopreauo MaanBasus, 6o-
raThlil acTpoHOM-IIC6HUTENL U CEHATOD
BoJjaoHsH, KOTOPBIH COCTABIAA aCTPOJIO-
ruveckue TaGaunbl, opuraacui Kaccu-
HHU Ha paboTy B CBCI0 00cepBaTOpPHIO B
Ilasasano 6gu3 Boaonpu. Paboras B
aTo# obOcepparopun, Kaccunm ckomer-
AxoBaHHu Aomennko Kaccunyu  pYHPOBAJL CBOK TIEPBBIE ACcTPOHOMHYE-

(1625-1712) CKHe HHCTPYMEeHTEHE, IPOBeJI IepBhie Ha-
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yunsle Habmonerns. IlocTenedHo 3aHATHE ACTPOHOMHME BHIIILIO HA
MepBHIY IIJJaH M CTAJ0 JOMHHHUDYOIIAM N0 KOHIa ero :kusHu. IIpu
5TOM OTHOINeHHMe KaccHHHM K acTpPOJOI'MM CTAHOBHJIOCH Bce Gojee
KPHATHYeCKHM (60IBIIYIO POSIB 37eCh CRITPAI0 3HAKOMCTBO C TPAKTa-
toM IInko genana Mupaanonst «IIpoTus npegckasaTensHON acTpoo-
THH»), B IIepHOJK rocle oThe3fa Kaccuau Bo @parnuio B cheppase
1669 roga MbI y3Ke He HAXO0AAM HUKAKHX CBHJIETeILCTB 3aKATHAH acT-
ponorueii. IIpuopuTeTs KacCHHM OKOHYaTeNLHO YTBEDAUIKUCH B 06-
JaCTH Hay4YHOH aCTPOHOMHMH K r'e0Je3HH.

B 1650 roay Kaccuuu nonydun MecTo npodeccopa MaTeMaTUKH
M acTPOHOMHH B BDOJIOHCKOM YHHBEPCHTETe, KOTOpOe 3aHHMaJ A0
1669 roga. OcHoBHBIe HayuHbIe paboThl Kaccuuu orHOCATCHS K HAa-
61104aTeIBHOH aCTPOHOMHM, M IIPOCJABIJICH OH B IEPBYIO oUepelb
KaK TaJaHTJIWBLIA Habmogarens. Paboras B BooERe, OH IEPBLIM B
HCTODHAH BBHINOJHWAJ MHOTOYHCJIEHHLIE MOZMITHOHHEIE HaOII0XeHHA
CosHna ¢ MepUAWaHHBIM MHCTPYMEHTOM H HAa OCHOBAHMHM 3THX HA-
HII0JeHUH COCTABHI HOBBIE COJIHEUHbIE TAOIHUIEI, ony0MIHKOBAaHHLIE
B 1662 roay. Baaroaapsa ucenegopaauam Kaccaau 6511 HamedeH [1a-
PHKCKHN MepHAHAH K CTAJO BO3MOKHBIM NOABJICHHE 3HAMEHHTOM
Kaptel ®pannun, HassaHHOW xapmoit Kaccunu. B 1664 rogy yue-
HBIl HavaJ HaOII0JaTk HOBePXHOCTH IJIAHET ¢ MOMOINBIO GOJIBINIUX
TeJIeCKOIIOB C BLICOKOKA4YeCTBEHHOM ONTUKOM.

Crnens 3a nepeMelieHHeM TeHel oT cnyTHUKO0B IOnnTepa mo aucky
[IJIaHEeTHI K 3apHUCOBLIBAsS BUA 00JaUHOM I0BEPXHOCTH NaHeTh, Kac-
CHHM BIIePBEIe OIpefe/uI mepHo/l BpamieHus 0nuTepa; IojydeHHOe
UM sHavenue (9 gacoB 56 MHHYT) IPaKTHYECKH HE OTINYACTCH OT CO-
speMennoro (9 yacos 55 muayT 30 cekynx). OH TaKKe OIIHCAI CHCTE-
MY HO0JIOC Ha €70 IIOBePXHOCTH B H3MEPHJI 4 CILIIOCHYTOCTE» IIJIAHEeTHI.
B 1666 rogy Kacenan Hab1101aJ1 IeTaIH Ha IOBePXHOCTH Mapca u mmo
HHMM BechMa TOYHO OIpeesn) IEPHOJ ero 0CeBOro BpallleHus — 24
yacos 40 MMHYT (coBpeMeHHOe 3HauenKue — 24 yaca 37 MHHYT 23 ce-
KYHJIBI).

B 1668 roay Kaccuru paspa6oTan TeopHio H COCTABUI TabaHIbI
IBH:KeHHs ciyTHHEKOB I0nuTrepa. B Ty s1moxy 9T0 6bLI0 Ype3BEIYaHO
IeHHoe mocobue Ana MopelllaBaTeseli, MO3BOJABIIEe UM IO Habio-
AaeMOoMY IOJIOKEHHIO COYTHUKOB OIIpe/ieJIATh BpeMs Ha MepuaHaHe
o6GcepBaTopuH, a 0TCI0fa — reorpaduuecKyo JOJTOTY CBOero Kopab-
J8 (ApYTHX MEeTOAOB TOTAa He ObLI0, IOCKOJABKY MEXaHUIEeCKUE Yachl
OBLLIHM HecOBepIIeHHE]).
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CnaBa KaccuHY Kak acTpoHoMa Obl71a TAK BeJIMKa, UT0 B 1669 ro-
Oy oH Opln u3bpaH wieHom Ilapusxkckoil akagemum Hayk. Kopouas
Jirogoeur XIV B ToM ke rogy mo pexomerganuu J. Ilukapa npn-
riamaer KaccHY 3aHATH noet gupekTopa [lapuskckoit obceppaTo-
pHU, B TO BpeM# eIlle CTPOUEBIelics ¥ 3aKOHUEHHON B OCHOBHOM K
1671 roxny. C aroro nepeesaa ®paHIus cTajla eT0 BTOPOH POAMHON
o xoHna xkusHu. B Ilapuxe Kacecnun Bceneso oTaancsa ofHOH ac-
TpoHOMHH. B 1671-M, y>xe paGoras B [Iapuike, OH OTKPELI BTOPOH
conytHuk CarypHa — fneT, H o0'bACHHA H3MEHEHHUS ero APKOCTH
TeM, UTO 3TOT CIIYTHHK Beceria ofpanied K IIaHeTe OLHONH CTOPOHOH.
B 1672-m orkpein Tpetnit cnyrauk CarypHa — Pelo, B 1684-m —
IBa gpyrux, Teruc u [fuony. B 1675 rogy o60HADYRII, YTO KOJIBLHO
CaTypHa cOCTOMT B3 ABYX Yacrteil, pasfelleHHBIX TeMHOH [ojiocoi
(rkoTopyio cTamu HA3HIBATh Weavlo Kaccunu). Pasmpimnas gaj pu-
3MYeCKOM NPpUPOoJoH Konbla CaTypHa, KaccHHH NpeAIoNoAKUI, ITO
OHOG COCTOHUT K3 OOJBIIOTO KOJHYECTBA OTASNBHBIX HeGONBIINX Yac-
THI|; B Hallle BpeMsA 3Ta M’MIIOTe3a MOATBePAKHIACD.

Ha nporsoxenun 1671-1679 romoB yuenbrit maGuarozan geTasu
JYHHOH MOBepXHOCTH M B 1679 roay coctapui Goaemyio kapry Jly-
Hbl. B 1693-M Kaccnun chopMyAHpPOBAJX TPU SMIHPHUYECKHX IIPABH-
J1a, OMUCHBAIOMINX AB¥sKeHne JIyHasl (saxoror Kaccurnu):

1. Jiyma BpamiaeTcst BOKPYT CBOEH OCH ¢ TIOCTOSHHOH CKOPOCTBIO,
paBHOIl ogHOMY 000pOTY 32 OPOHTANBHBIN IEPHUOS.

2. IL1ocKOCTh JIVHHOrO 9KBATOPa HAKJIOHEHA HA MOCTOSHHBINA yTOJ
(oxoac 1,5°) k sxaIunTHKE {ILIOCKOCTH 36 MHOM OpOHTHI).

3. Bocxoasmuii yseJ JIyHHOR OpOHUTH (TO ecTh TOUKA, I opbuTa JIy-
HBI IIepeceKaeT SKJIUIITHKY C Iora Ha CeBep) BcerZa COBIAJAET C
HUCXOASIIMM Y3JI0M JIYHHOI0 3KBaTOpa (TO €CTh TOYKOH, B KOTO-
poit sxBaTop JIyHBI mepecekaeT, IO YIJIOM OKOJIO 5,1°, 9KIUOITH-
KV ¢ ceBepa Ha mor). Takum o6pasoM, ocs Bpainenus JIyHEI, oCh
JIYHHOU OpPOGHUTH U 0Ch 3KJHIITUKHA BCerja JeKaT B 0JH0H IJI0CKO-
CTH.

3axkonsl KaccHEM O3BOMHIN TOYHC BEIYHCJIHTL BeJIWYHUHY JIVH-
HbiX aubpanuil {«IoKauHBaHH#A») IO JOArOTe M MIMPOTE, KAIOIIHX
BO3MOMXHOCTh 3eMHOMY HaGIIORATENIO 3aIvIsAAhIBAThL Ha oOpaATHYIO
cropory JIYHEI.

B cBoe BpeMs [I;xoBauan KaccHHE HamucaJ HCTODHYECKYIO dpa-
3y, KOTOPYIO MOXKHO IOJOKHUTE B OCHOBY BCEX €I'0 OTKDBITHIA.
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«5 NOAAraloCb MCKAIQYMTEABHO Ha C06CTBEHH)HO UHTYHUMIO, HUKAKHWE PAaCHEThl
HE ONpaBAKBalOT cebsl, eCAM 33 TOYHOCTBIO HE CTOST SMOLIMM».

¥mep Kaccunu B Ilapmxe 14 centabpsa 1712 roga B BospacTe 87
JIeT COBEPIIEHHO CJENBIM H 0UeHb YBAKaeMBIM e JOBEKOM.

Osaab1 Kaccuuu

I peBHNE TPEeKH MPeBO3HOCHIH ¢(hepy, CUHTAA ee 3aKOHISHHOM caMo-
IOCTATOYHOH UAeanbHOH (opMoil, Nexalneit B OCHOBAHMHA MHPO3Ja-
Hus («xynabT cheprl» ). IMerHO 3T0 IpeficTaRIeHNE O ABHIKEHNH ILIA-
HeT BOKpYT CoJHIIA JNeKajlo B OCHOBe «acTpoHOMuH IlTomemesis.
Onnaro B XVII Bexe 5Ta MHOTOBEKOBAA «IITOJIEMEeBCKadA UANLINA»
ObL1a paspylleHa HOBHIMY aCTPOHOMHYECKUMH 3aKOHAMM, YCTAHOR-
seHHBIMH HoraraoMm Kenmepom. Ba)kHeAIIMM M3 HuX cuHTaeTcd
Ilepeniii 3arxon Kenaepa, corylacHO KOTOPOMY JIBHOKEHHE IIJIaHET CO-
OTBETCTBYET He MAEANLHON OKDYMKHOCTH, a JDPYTOH reoMeTpudecKoi
durype — saauncy. Cam Kemep GLIT B IITOKE OT TAKOIC «BapBapCT-
Ba». 1o CHX Op MBI TOBODHM II0 IPUBLIYUKE <«B BHICIIHX chepax» HUIH
«cthepa eATEeNLHOCTH», OTAABasA JaHhL KPACHBGLIM AHTHYHBIM Ipej-
CTABJIEHHUAM O MM DeE.

Ha Beb-caéite E. C. Ckaapesckoro «Apbys» npeacrapieHa MHTe-
pecHas crathd «KocMmudeckue opannsl KaccuHM», mHGOPManuO U3
KOTOPO# MBI UCIIOJIb3YeM HHIKeE.

HauneM ¢ ompejeseHns aJaunca, Kak n3BecTHO, 3JUIHANC — 3TO
LIocKas GUrypa, v KOTOpoi JJiA KaMJ0H TOYKH CYMMAa PACCTOSHUHN
OT IBYX PHKCHPOBAaHHEBIX ToOUYeK (IT0OJIOCOB) MOCTOAHHA. B 3aBHCcHMO-
CTH OT COOTHOIIEHK S PACCTOTHHI Meyx Y (hoxycaMH ¥ OT CYMMEI pac-
CTOSIHHE (HJIM OT COOTHOIIIEHUS IIOJIYOoceH) MOYKHO HOJYYHTh DA3HEIE
¢Uryper — oT Kpyra Ao JMHHHU.

HcenemoBanue sJIMnca, y KOTOPOro cyMMa PacCTOAHMMN KaxkAol
TOYKHU OT ABYX (DOKYCOB IIOCTOSHHA, HATAJIKHBAeT Ha MEICJE: & 4To,
€CJIM TIOCTOSHHEIM GyieT He CyMMa DaccTOSHUI OT [BYX TOYEK, & HX
Ipou3BefieHHe?

IlepBLIM, KTO 3agyManca Haj Takoi naeeit, 6611 JkoBansEK Kac-
cuau. B 1680 rogy oH Hauam U3ydyaTh KDHBYIO, HA3BAHHYIO 064.10M
Kaccunu, xotopas sSBAAETCSA reoMeTpUiYeCKHM MECTOM TOYEK, Ube
NIpoU3BefcHNe PAcCTOAHMH OT ABYX (GUMKCHPOBAHHEIX (POKYCOB mo-
CTOSTHHO.

Eciau 0603HaYHTE Yepes a NOJOBHAHY PACCTOAHUA MeXIy dokryca-
MH 0BaJa, a yepes b® — BeJIMUUHY IPOK3BEJEHHS DACCTOSHUI OT ToO-
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YyeK oBaJjia 10 (GOKYCOB, TO JIETKO BBHIBECTH CJIeAYIOIllee BbIpasKeHHe
nast oeaaa Kaccunu:

[(x- @) +y*N[(x+a)* +y*] =b".

Ilocie pacKkpeITHA CKOOOK M MpUBeAEeHUA IOAOOHBIX YJIEHOB MBI

IOJIyYUM ypaBHEHUe o6ana Kaccunu B CIeLYIONIeM BUAE:
(x* +y® +a®)? -4a’x® =b".

T'eomerpuueckue GUTypEl, COOTBETCTBYIOIINE YDABHEHUIO 08414
Kaccunu, nMeloT BUJ, IpecTaBJeHHbIH Ha puc. 2.4. Kak cienyer us
puc. 2.4, osaav. Kaccunu uMeloT ueThIpe XapaKTePHBIX (hCPMBI, KO-
TOpAas 3aBUCHUT OT COOTHOILIIEHUS MEXIY a U b.

Ecau b = 2a, 1o o8an Kaccunu npeAcTaBiIgeT cO00M BBIMTYKJYIO
KpuByio (puc. 2.4, a), noxo6nyo saumncy. Eciou a < b < 2a, Torga B
ogasne KaccuHu BO3HUKAET BOTHYTas epeMbruka (puc. 2.4, 6). Ecian
a = b, rorga nepeMeIYKa cMbIKaeTcs u osal Kaccunu npeBpamaercsa
B (hurypy, HanoMHUHAIONIYI0 ITepeBepHyTYIo nudpy 8 (puc. 2.4, 8).
9Ta KpUBas B MaTeMaTHKe U3BECTHA IO Ha3BaHUEM JeMHUCKAMbL
Beprynau, KOTOPYIO MOKHO ONPENETUTh KaK FeOMeTpPUUeCKOoe Me-
CTO TOYEK, AJIA KOTOPBIX IDOM3BEAeHNE PACCTOAHMUM OT JBYX POKY-
COB PaBHO KBaJIpaTy IIOJIOBUHEI PACCTOSHUSA Mexay hokycamu. Be-
JIUKUN MaTeMaTUK U Gusuk BepHyJIM omucas 3Ty IOXOXKYIO Ha
BOCHLMEPKY IIOBEPXHOCTH B OJHOM M3 CBOMX CTaTei, OMyOIMKOBAH-
HBIX B 1694 roxy. K co)xaysieHHIo, OH He 3HAaJI, UTO €ro JeMHHCKAa-
Ta — YaCTHBIHA CJIy4ail oBajloB, onucaHHBIX KaccuHU ueTHIpHAmIA-
TBHIO FOZAMM paHee.

Jemnuckama Bepuyanu obnazaer cilefyOIIUM 3aMedYaTeJIbHBIM
MaTeMaTH4YecKuM cBoiicTBoM. Ecim MBI moMHTEpecyeMcs, 4UeMy paB-
Ha ILIOIIAJb OJHOrOo KpbLiIa 6a00uKM semHuckamyv. BepHyaau, TO
OpHAEM K CjefylolleMy 3aMedaTeJbHOMY pesyisTary: S =a’, rae
a — MOJIOBUHA (POKYCHOI'0 pAaCCTOSAHUS JIEMHUCKATEI.

Haxownen, npu a > b osas KaccuHhu pacniagaeTcs Ha [Be HE3aBHUCH-
Mble GUrypsI (puc. 2.4, 2).

0 AN s oy AR g W A P
I e e et
a) 6) B) r)

Puc. 2.4. OBaabl Kaccuum
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SamanuMcs Tenepb CIeAYIOIIUM BOIPOCOM: Kakas GUIypa Ioiy-
yuTCA OpU paspesanHum Topa (6y6imukxa)? Brl yake moragajiuch, UYTO
aro oganbvt Kaccunu. Ecnu BB IOCMOTPUTE HAa KapTUHKM paspesaH-
HBIX TOPOB, IPEACTABJIEHHBIX Ha PUC. 2.5, TO YBHAUTe TaM BCe BapH-
aHTBI PACCMOTPEHHEIX BBIIIIE TAKUX Y2Ke 3HAKOMBIX 08an08 Kaccunu.

BosHukaeT Bompoc: ¢ kakoii mesbio Kaccuau paspa6oras Teopuio
osanos Kaccunu? OxassIBaeTCs, OH 3aMHTEPECOBAJICA 3TMMHU KPUBBI-
MH, Ipeciefys YUCTO NpaKTUUecKue Neau. OH Npuines K 3TUM Kpu-
BBIM, IBITasCh HANTH ONTHMAJbHYIO MaTeMaTUUYECKYIO MOAeb JBH-
sxeHusa 3eman Bokpyr Cousnna. IIpu sarom KaccuHu mokasai, 4To
BBIIIYKJIBII BAPUAHT 9TOM KPUBOH (puc. 2.4, @) ns IiaHeTapHEIX Op-

B)

Puc. 2.5. Paspesbl Topa (6y6Avka)
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6HT nogXoxuT OOJbIIe, YeM 3JLIHIC, NpeniaokedHbd KennepoMm. Kro
sie Bee-raxu npas: Kenuoep uau Kaccunn? Ilo kakum opbmraMm qBu-
HKYTCS NIaseTsl — daxuncam Kennepa vnu osaram Kaccunu? Ilpn
MAaJIeHLKOM 3KCIeHTpUCHTeTe (v opOouTH Mapca MoJyocH oTANYAIOT-
cA Ha 1/11 gacTh, v opbuTel 3eman — Ha 1/65) nuHMEN smIunca u
oBana KaccMHM NpaKTHHUeCKH COBIIAJal0T.. W Bce-Taku mpH BceM
BOCXMIeHUH UaeaMu KacCcHN MBI JOJKHEI IPU3HATE, 9TC COPJIACHO
zakoHaM HbIOTOHAZ M 3aKOHY BCeMUDHOT'O TATOTeHUA TPaeKTODHH
JIBUKeHHS TeJ ONMMCHIBAETCS SJLIMIICOM MJIN Napaboyoi B 3aBUCHMO-
CTH OT HaYyaJbHBIX YCIOBUA.

B cospemeHHOIt Hayke ujes osaao8 Kaccunu npusiexia BHUMAa-
HHE U3BECTHOTO MOJLCKOro dKypHaymera u yaeHoro fua I'paxensxens-
CKOI'0o, KOTOpPBIA OBLT HayJHBEIM KOHCYJIBT2HTOM NUcarexs-haHTacTa
Cramucnasa Jlema. B cBoell kuure « DHEpreTHYECKH-FeOMETPUNECK M
Kox mpupoasi» (1986) I'pixemxenncrnii pa3suBaeT BecbMa Heobbru-
HbIE UJeH, cBA3aHHbIe ¢ osaaamu Kaccunu. Ilo muennio 'paxemxens-
cKoro, reomeTpus IIpHpoABI ecTh reoMeTprA 08an08 KaccuHu, KOTo-
phle H3MEHAIOT CBOIO GOpMY IIPH H3MeHeHUH (HOKYCHOTO PACcCTOAHUA.
Taxoi MogxXoA MO3BOJNAET AATH JOTHYECKOE U SHepreTHiecKoe obbsc-
HeHMe [IpoIeccoB JeleHus, NIMPoKo HabmogaeMblx B Ilpupone. Muo-
e husugeckue wiu Omosiornyeckne oObeKTH (Haipumep, Snonori-
yeckas KJIeTKA) UMEIOT GopMy KaccuHoudvt, TO eCTh O6HEMHOI0O Tesa,
KOTOpOe [oJydaercd us osaxa Kaccunu ryreM ero BpareHAd BOKPYT
BepTHKANBHOHN ocH. ITo Muenmio I'pirefkebCKOro, IPUINHON «Kac-
CUHOMIAJILHOTO» [JeICHHS ABJAETCS H3MeHeH e YCJIOBUi sHepreTuye-
CKOT'0O paBHOBecHdA 00hekTa. 'eOMeTpHYECKH 3TO BEIpPAKaeTCH B H3Me-
HeHHH (OKYCHOTO pacCcTOAHHA osaxa Kaccuwu, mopoaloInero
raccunoudy. Ilpu npeBbimeRnY HEKOTOPOTO SHEPTETHYECKOT0 TOPOTa
«RaCCHHOUAANbHEIN » 00bEKT CTDEMHTCS K CTAOMJILHOMY COCTOSHUIO;
IIPH 9TOM 3TOT mpornecc TpefyeT He TOABKC YHEPreTHYECKUX N3MeHe-
HU#, HO ¥ U3MeHeHUH GopMBI, YTO XOPOIIC MOAEIUDYETCS 08AAIMU
Kaccunu (prc. 2.4).

Ocofoe BruManue I'pxxepxeldbCKUl yaenser aemuuckame Bep-
nyaau (puc. 2.4, 6) ¥ ee NPOCTPAHCTBEHHOMY &HAJIOT'Y, HA3hIBAEMOMY
Aemuuckamoudoil, KOTopas, 10 ero MHeHUIO, BEIDAXKAET COCTOSIHHE
TEepMOAUHAMHAYECKOr0 pABHOBECH S CACTEMEI.

dopmyaa Kaccnnm aas umncea @ubonauum

Hcropusa HayKH yManduBaeT, NodeMy KacCHHU YBIEGKCA YUCIaMH
dubdonaugn. Cropee Bcero 9To 66110 TpocTo X060H BEJIMKOr0 acTpo-
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HoMa. B To BpemMs MHOTHe cepbesHEIe yYeHble YBIEKAINCh THCIAMHM
Pubonayun 1 3010TEIM ceueHHeM. HanoMauM, 40 5TH MaTeMaTHye-
ckue 00beKTH ORLIN Takixe yBiedeHneM Horanna Kemsnepa, cospe-
meHHHKa Kaccunn.

PacemoTrpum pag Pubonauun F,, paciupeRHEIil B CTOPOHY OTDH-
IlaTeJLHBIX 3HAUEHHI apryMenTa 7 {cM. Tabi. 2.3).

Kax ynomuuanocs Beime, uwieHbl pacmupenroro paja dubonau-
gy F, u F_, o61agaloT pAgoOM YyAecHBIX MaTeMaTHUeCKHX CBOMCTE.
Hanpumep, ansa HeveTHBIX 1 = 2k + 1 wWiensl noclefoBaTensHOCTEH
F,u F_, conagarwr, To ectb F,,,, =F .|, a 7 9eTHEIX 1t = 2k oHH
ITPOTHBOIIONOMKHEL TI0 3HAKY, TO ecTh: F,, =—F_,.. flcHo, gTo Takoe
OpefieJIbHO MPOCTOE M TeM He MeHee BeCbMa YAHUBUTEJILHOE CBOMCTBO
PaCIIMPEHHOr0 YHCAOBOro pAfa PuboHaTTH He MOTJIO He IPHUBJIeYb
sEMManua Kaccurn. VI nanee Kaccunn, no-BUIHMOMY, IIONBITAXCSH
Ha#iTH ellle HEKOTOpEIE CBOMCTBA 3TOr0 3aMeUATeHBHOr0 YHCIOBOTO
paga. Hanpuwep, o8 MOr NOOBITATECH HANTHA CBA3L MEXKAY COCEIHH-
MY yrciaaMu PuboHaydu.

Bozmoxso, KaccrHu o6paTui BHEMaHHe Ha CIEAYVIOMYIO 3aK0HO-
MepHOCTb, CBA3LIBAKOIIYIO cocefHUe uncaa Pubonayun. Ecau B3sTH
IpoK3BOJIbHOE Yreno Pubonayyu, HapuMep Fy = 5, ¥ Bo3BeCTH ero
B KBaJpar, TO IOJYYAM CIeAyIOMmuUi pesynbrar: 5°=25. A Temeps
CPABHHUM 3TOT DPe3yJLTAT C NPOM3BEeACHMEM [OBYX COCEAHUX JHCeN
Ddubonauym F,=3 u F=8, KoToprle okpykaioT uucao Fy; =15, To
ecTs 3 x 8 = 24. Mb1 o6HapYKUBaeM, 4YTO CpaBHHBaEMble YHCJIA OTJIH-
Jatorcd Ha 1, To ecTh

5% ~3x8=1.

TlpogenaeM To s&e camoe ¢ «Tpoiikoil» crexyrommux ducen GudoHay-
ur — 5, 8, 13, To ecTh CHauaja BO3BeeM cpefHee 4ncio PuboHayIH
Fg;=8BKBagpar (8% = 64), mocse gero CPaBHHM 9TOT pPe3yJbTar ¢ IIpox3-
BeJeHHeM JBYX coceRHHX ¢ 8 uucen @ubomayun — 51 13 (5 x 13 = 65),
KOTOPEIE OKDYKAFOT yncho 8. K mamemy yausnenuio, Msl o0HApYKUBa-
eM, UTO CPaBHMBaeMbIe YMCia TOXe CTVIHYaroTCeA Ha 1, TO ecThb

8% -5x13=-1.
Ilpu sToM, ofHAKG, MTOAYYEeHEAS pasHOCTh paBHa —1.
Hanee umeem: 132 ~8x21=1;212 ~13x34=1ur. z.
B pesynsTaTe 9THX 3JIeMEHTAPHBLIX paccyKAeHUH Kaccunu obua-

DYKUI YAUBUTEIBHYIO 3aKOHOMEPHOCTD, KOTODYIO MOXKHO chopMy-
JHUPOBATH TAK.
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Keagpat Hexoroporo unciaa ®ubonauuu F, Bcerga oraudaercs or
TIpON3Be/leHUA ABYX cocefHuX uncesa ®Pubonpazun F,_, u F, _,, xorto-
pble ero OKpys;kakT, Ha 1, npuuyeM 3HaK 3ToH eJUHUNEI 3aBHCHT OT
apryMenTa n uncia ®uboHauyn F,; eciiv HHAEGKC 7t ABIAESTCA YeTHHIM
YHUCNIOM, TO Yucio 1 6epeTcs ¢ MUHYCOM, a €CJIM HeUeTHBIM, TO C ILIO-
coM.

¥rasanHoe cBoicTBO unces Pubtonavyyy KacciHH BEIPa3HJ B BHUIe
ciaenyiolleil o0meit MaTeMaTHYecKoi hOPMYJIBL:

F*-F _F . =(-D™', (2.31)

KOTOpasi clipaBeinBa Ais awboro peaoro n = 0, 1, £2, £3, ...

dTa yauBHUTeNbHAaA GOpMYyNa BHI3bIBaeT OJaroroBelHEIH TpemerT,
€CJIM IpeACTaBUTE cebe, UTO 0Ha cIpaBeJJINBa /I JI000r0 3HAUeHU A
n (HaIOMHUM, YTO NI MOYKET IPUHUMATE JIFoG0oe 3HaUYeHHe A IeJICTO
YKCsa B IpefieslaxX OT —© GO +00), H HCTUHHOE 3CTeTHIeCKOe HacHaax-
JAeHHe, IOTOMY 4TO YepefoBaHue +1 ¥ —1 B yKasasgHOM BBILIe MaTe-
MaTHUYeCKOM BBIDAKEHUH MNPH IIOCIEIOBATEJIFHOM IIPOXOXKIEHHUU
BeeX uynces PUOCHAYYH OT —<0 JO +o0 BEI3BIBAET HEOCO3HAHHOE YYBCT-
BO PHTMa ¥ FADMOHMH. ‘

JTa 3HaMeHUTasd MaTeMaTHuecKasa GopMyJia H Ha3bIBAETCH (hop-
mynoii Kaccunu B 4ecTh BeAHKOro actporoMa JsxoBanu MomeRHKO
KaccyHH, KOTOPBIH ee BIepBbIe OTKPELE.

2.6. Teopema lNudcparopa n uncaa ®udoHa M

Teopema Mudparopa

Kax usBecrHo, meopema ITugazopa ABnAeTcA eJBa A He CaMOIf 3Ha-
MEeHUTOH TeopeMoil reoMeTpHY, KOTOPYIO IOMHHAT KaKABLINH YeloBeK,
KOTODBII KOrAa-TiG0 yuuJcsa B cpeHeH IIIKoJe ¥, BOBMOXKHO, ycIes
HAYKUCTO 3a0LITh BCI0 MaTeMaTHKY. CyTh 2TO# TeopeMEl Upe3BEIUANHO
npocta. TeopeMa yTBep»KAaeT, YTO B IPIMOYTOABHOM TPEYTOJLHUKE
KaTeTHl 4 ¥ b CBA3aHEI ¢ F'UIOTEHY30M ¢ CIeAYIONIUM IIPOCTHIM COGT-
HOIIIEHUEM;

a® +b% = ¢t (2.32)

HecMorpsa Ha ee npeeasHYIO IPOCTOTY, meopema Iugazopa, mo
MHEHUIO MEHOTHMX MaTeMaTMKOB, OTHOCUTCA K pa3pAxy Haubosee BoI-
JAIOMUXCH MATEMATHYECKHX TEOPEM 34 BCIO MCTOPMIO MaTeMATHKH.
Brime MBI y3ke IPHBOAHJIHN IIMPOKO H3BeCTHOE BhICKa3kIBaHue Ho-
raaHa Kemlepa, kacawoieecda meopemst ITupazopa u 3oa0mozo ceve-
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nus. U3 Bcero Heo603pHMOTro MHOKECTBA reOMEeTPHYECKHUX pe3yJIbTa-
TOB 1 TeopeM Keruiep BeIiemI TOIBKO ABA peaymbTaTa, KOTOpEIe OH
TIPAHHCIIAI K PA3PAAY «COKPOBHIN reOMETPRU» : meopemy ITupazopa
u 3adauy o denenuu ompeska 6 KpaiiHem u cpednex omuouwenuuy (Tax
B CTApHHY HasbIBaJIach 3adaia o 3010mox cevenuuy).

Mudparoposbl TpeyroabHMkH

Cpenu GeckOHEUHOro KOMHMYECTBA IIPAMOYIOJBHEIX TPEeYTONBHHKOB,
YAOBJIETBOPAKIHNX coOoTHOIIeHUO (2.32), ocobhrii HHTepec Bcerja
BLISBIBAJIM TaK HA3BIBAEMBIE NUPAZOPOSbL MPeEY2ONbHUKL, CTOPOHEI
KOTODBIX ABNAIOTCA NeJbIME YnciaMu. HecomBeHHo, nugpazoposu:
MPeYz0NbHUKU TaKKe OTHOCATCA K PaspANY <«COKDOBHII T'eOMeT-
pUH», 4 IOUCKH TAKHX TPEYTIOJIbHUKOB IPEJICTABIAIOT O/IHY U3 YBIIe-
KaTeJbHBIX CTPAHUIL B HCTOPUH MaTeMaTHKy. Haubonee mupoko us-
BECTHEIM nUpAZOPOsHIM MPEY20NbHUKOM ABISIETCH IPAMOYTIOJbHELH
TPEYTOJBHHK CO CTOpOHaMH 4, 3 u 5. OH Ha3bIBAJICH TaKKe «caAueH-
HblM» WM «€ZUNEemMCKUM», TAK KaK IIUPOKO HCIOJL30BAJNCS B €rH-
neTcKoil KyasType (puc. 2.6). Kak ymoMuHaTOCH, HMEHHO 5TOT Tpe-
YLOILHAK IIPEACTaBAdeT cobOi rJaBHYIO TeOMETPHYECKYIO HAeio
nupamuder Xedpena B T'uze.

Hs1 ezunemckozo mpeyzoavnura Ha puc. 2.6 TeopemMa ITucdaropa
(2.32) npuHEMaeT ceAYIOIIUH YACTOBOIT BHI:

4% +3% =5%, (2.33)

Puc. 2.6. «CasieHHbine, MAW «€rMNETCKUAY,
TPEYrOABHUK
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CymecTByeT JereHsa, YTO ¥MeHHO coorHouerue (2.33) Hcenonb-
30BAJIOCH eTHIIETCKUMH 3eMJIeMepaMHK H CTPOUTENISIMHU JUJIA OIpejiese-
HUHA IIPAMOTo Yrjia Ha IIIOCKOCTH. [1JISl 9TOTC UCIOIL30BAIACh BEPEB-
Ka AJHHOH, HalpuMep, 12 M, koTopad CleNHaNLHBIMA HeTISIMH UK
y3namu Oblia pa3fesieHa Ha Tpu 4acTy B 3, 4 ¥ 5 M. [ onipefiesienus
IIpAMOTO YIJIa eTHIIeTCKHI 3eMieMep HATATHRAX OZHY U3 YacTed Be-
PEBKH, HAIpAMED JJIVHOH 3 M, H (DHKCHPOBAJ ee HA 3eMJie C IOMO-
INBIO CIeNMANBHEIX KOJLIIKOB, 3a011BaeMbIX B JiBe IeTIN. 3aTeM Be-
PeBKa HaTATHBAJAach C IOMOIILI0 TpeTheH NeT/IH, Iocje Uero 3ra
teTns GEKCHPOBATACH C TIOMOIIBIO KOJIBIIIKA. SIcHO, 4TO yroa, o6pa-
3YeMBIH MeXAY IBYMSA MEHLIIHMHY CTOPOHAMHE 00Da30BAHHOI0 TAKUM
00pa3oM TpeyroibHHKA, B TouHOCTH paBHsANAcH 90°. Cuutanocs, 4ro
IIPH 3aKJafKe DUPaMUJL TAKYI0 PHTYAJLHYI0 IPONeAYyPY IO onpese-
JIEHHIO IPSMBIX YTJI0B OCHOBAHHWS NUPaMHUILI HA 3eMJi€ BBINOJHAT
caM (dapaoH.

Mudparopossi TpeyroabHnky OudoHa UM

BosHnKkaeT Bonpoc: CYLIeCTBYIOT JIH APYTHE nugazoposb. mpeyzons-
HUKU, KpOMe «ezunemckozo» mpeyzorvruica? Teopusa qaucen Gubo-
HAYYH JAeT OPUFHHAJIBHBIR OTBET Ha 9TOT BOIIPOC.

PaccMoTpEM «UeTBepKY» cocefHHX unce)1 Gubonaydu

Fn’F Fn+2’F

a+l? n+3°

(2.34)

B kauecTBe mpumMepa (2.34) paccMOTPUM CASAVIOIIYIO «4eTBep-
Ky»:

1,2,3,5. (2.35)

PaccmoTpum Teneps CAeAyIOMIYIO NPOLEAYDY, KOTODAA MPUBEJET
Hac K 0eCKOHEUYHOMY YHCIY RUPA20D0EbLX MPEYZORbHUKO8:

1. llepeMHOXHM ABa CPpeAHUX M)V BHYTpPeHHHMX 4mciaa U3 (2.35):
2 x 3=06. na obmjero canyuad (2.34) MBI JOJKHLI BHIYNCIHTE IIDOX3-
Begenue: F, F, ..

2. YasoumM pesyanrart: 2 x 6 = 12. Ins obmiero cayuasn (2.34) mbl
JOJDEHBI BEITHCJIMTL npouspelenne a=2F, F .. Iloayyersoe
YHCJIO @ PAaBHO MEepBOH cTopoHe (KaTeTy) HCKOMOro nugazeposa mpe-
YZoAbHUKA.

3. IlepeMHOKHUM Temeps ABa BEeINHUX yKcia Pubonagun us (2.35):
1 x 5="5. [lns oburero cayuasn (2.34) MBI JO/KHBL BHIYHCAUTH IIPON3-
BefeHme: b=F F, .. Unucio b nopencraBiaseT cofoil BTOPYIO CTODOHY
(rkaret) nugazoposa mpeyzoabHUKA.
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4. TpeTss, caMas AIUHHAS CTOPOHA (rumoTeRysa) HaxoauTCs Ty-
TSM CYMMHUPOBAHUS KBAJIPATOR BHYTPEHHUX UHCE] M3 (2.35):2%=44u
3°=9, To ecTh X CyMMa paBHa: 4 + 9 = 13, Ha obimero cryyas (2.34)
Mbl uMeem: c=F2, +F2

Herpyano y6easrees, uro croponni a, b u ¢ IPSIMOYTOJLHOTO Tpe-

YTOJILHHEKA AeHCTBUTEIHHO 06pasyoT nugazopos mpeyzoavHUK, TIO-
CKOJIBKY:

122 +57 =132,
Hist obimero cxryuas (2.34) cropons nugazoposa mpeyzonvrura
CBA3AHBI COOTHOIIIEHUEM:
(2Fn+1Fn+2)2 +(FnFn+3)2 = (Fn2+l +Fn2+2)2' (2'36)

Ilyrem BemocpeAcTBEHHBIX BLIYHCICHHH JErKo PDOBEPHUTE, YTO
9TO TORAECTBO CPABEAIMBO [/IsI BCEX HAYALHEIX «YeTBEPOK» THCEI
Pubonawun Tuna (2.35). JeficTeuTeMbHO, andn=1 «gersepkas» yu-
cen PuboHaYYM HMeeT BH:

1,1,2,3. (2.37)

B cooTBeTcTBHM ¢ mpHBeAeHHBIM BBIIE &JITOPATMOM MBI MOMKEM
BBIMHUCITUTE CTOPOHBI N1U(azoposa mpeyzoabHuKa JUIS TOTO CAYIas:

a=2x1x3=4;b=1x3=83;¢c=12+22=1+4 =35,

Takum obpasom, ciyqait (2.37) HOPOXKAAET «CE8AULCHHbLILY, UAH

«ezunemckuty, TDEYTONBHUK, AJHA KOTOPOrO Teopema Iludaropa
umeer Bug (2.33).

Paccmorpum nugazopos mpeyzoavnux pna caydax n=3. Huasg

STOTO CJIy9asi «4eTBepKa» ducen PUBOHAYYN BRITIIAANT CALYIOITHM
obpa3omM:

2,38,5,8. (2.38)

Torza B cooTBeTCTBHY ¢ IPHBeIEHHEBIM BEIIIE ATTOPUTMOM cTopo-
HBl nugpazoposa mpeyzonrbHUKE MOTYT GBITH HANICHB TAK:

a=2x3x5=30;b=2x8=16;c=3%+5? =9+25=34.
Teopema ITudaropa Ans 3TOro ci1yyas BHITAALUT TaK:
30% + 16% = 342
Haxonen, ans n = 4 «zerepras unces @ubonawunm umeer BHI:

3,5,8,13, (2.39)
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a CTOPOHBI nu(paaopoea mpeyzoibHUKa COOTBETCTBEHHO PaBHBI:
a=2x5x8=80;b=3x13=389; c=5%+8% =35+64 =89.
Teopema ITucaropa nys aToro ciaydasd BHIIIALUT TaK:
80% + 392 = 892,

Ta6aumna 2.4 maer InpeacTaBiieHUe O NUPA20POBbLX MPEY2ZONbHU-
Kax QuboHayuu NJIsk HayaJbHBIX 3HAUYEHUH 7.

Tabauua 2.4. MNudaropossl TpeyroabHuku OuboHauuu

n F, Fu.y Fpio Fpia a b c

1 1 2 3 4 3 5

2 1 2 3 5 12 5 13

3 2 3 5 8 30 16 34

4 3 5 8 13 80 39 89

6 8 13 21 34 546 272 610 Puc. 1 r)

7 13 21 34 55 1428 LE.L [pHUMepbI NEHTArOHAALHON CUMMETPUM B MPUPOAE:
8 21 34 55 89 3740 1869 4181 a) — KuTaickas posa, 6) — s16A0Ko B paspese,

9 34 55 89 144 9790 | 4869 | 10946 B) — MOpCKasi 38€3Aa, r) — KaKTyC

BaxxHo IIOAYEPKHYTH, YTO CTOPOHA C nucpazopoawx mpeyzolbHUKO08

U3 IPUBELEHHOM BBIIIe TAaGIUIbl BEIUHCIAETCS IO opMy.Ie:
c=F? +F?

n+1l n+2°

Hcnonsays ToxmecTso (2.15), MBI MOJKeM 3aIIUCaATh:

(2.40)

= Fagmiays
06

TO eCTh TMIIOTEHY3a ¢ Nupazopoéa mpeyzonrvHuka PuboHayyu Bcerga
JIOJIKHA OBITH paBHA HEKOTOpPOMY umcyiry PuboHauY4YM, YTO IOATBED-
JKpaaercs Tabdu. 2.4.

Mudcparopossbl TpeyroAbHUKH Aloka

OxasbIBaeTcs, UTO IPUBEJEHHAA BHIIIE IPOIleAypa IOCTPOEHUS Nnu-
azoposbLx mpeyzonbHUK08 CIPaBeINBa He TOJIbKO 1 yucesn Pu-
0oHAYYU, HO TakyKe M AJsa uuces Jloka (2.21). Hanpumep, nepBas
«yeTBepKa» 1, 3, 4, 7 yucen Jlroka us (2.21) npuBOIUT K nugazoposy
mpeyzoavruky JIwoka co CTOpOHAMU:

a=2%x8x4=24:b=18T=T;ce8" +4* =9+16=25.

0,382

Puc. 2 Puc. 3
[oankaet. Aopuchop Bernepa Muaocckas




Puc. 4 Puc. 7
Mukeaanaxeao. CBATOe CEMENCTBO Kaptuna Aeonapao aa Bunun «Mona Auza»
H ee I'EIpMOHH'—IeCKMEi dHAAM3

HL‘F il
Ui §
M

syl il

’ Puc. 8 Puc. 9
Puc. 5 Puc. 6 Llepkoee CaH INuetpo i Montopro CmoabHbIA cobop B CankT-lNetepbypre
Pacpasnb. Pacnsatve MukeraHAXeAo. AaBrA B Pume (apxutektop bpamanTe) (apxuTekTop Pactpeaam)



Puc. 12

s

a..'l", _,H‘:.”_;"-I g
> ﬂo_,’z;.,_.
Puc. 10

Kaptuna M. llnwkuna «KopabeabHas polar 1 ee rapMoHUYecKuin aHaAn3

Puc. 13
A. Apxuneriko. Draped Woman (1911)

Puc. 11 Puc. 14 Puc. 15
K. Bacnabes. Y OKHa Cnupaab OuboHauuu Cnupaab HayTuAayca




Puc. 16
[arakTHKa MmeeT hopmMy CriMpanm

Puc. 18
KaptuHa Padasas «ObpydeHne Mapun» 1 ee rapMOHUHECKUIA aHaAn3

Puc. 17
XYAOKECTBEHHbIE 0Opa3sbl, MOCTPOEHHBIE € UCNOAL3OBAHWEM Puc. 19 Puc. 20
cnupasen OuboHauum BuHtoBas cummerpus BuHTOBBIE OCK Ha CTEDAAX pacTeHWR



Puc. 21
DUANOTAKCUCHbLIE CTPYKTYPBbI:
a) — COCHOBas WKLIKA, B) — roAoBKa NOACOAHEYHMKA,
B) — aHaHac, 1) — roAoBKa LUBETHOM KanycTbl

Puc. 22
FeomeTpuyeckme MoAeAM (PUAAOTAKCUCHBIX CTPYKTYp:
a) — aHaHac, B) — cocHOBas WKWLIKA, B) — rOAOBKa NOACOAHEYHMKA

2.6. Teopema Mudbaropa u wucna duborasm O 161

Jlns aroro nugazopoea mpeyzoavHuxa teopema Ilugaropa nmeer
BUJI:

24% + 72 = 25%

Bropas «uerBepra» 3, 4, 7, 11 uncen Jlioka us (2.21) npuBoauT
eIne K OHOMY nugazopoay mpeyzoibvruicy Jwoka co cTopoHAMMU:

a=2x4xT7=56;b=3x11=33;¢c=4*+7* =16+49 =65.

st aToro nugazoposa mpeyzoavrurxa reopema Iudaropa numeer
BUJ:

56% + 33% =652

Tab6auana 2.5 gaer npeacTaBieHUe O NH(PATOPOBHIX TPEYroJbLHHU-
Kax Jlioka OJIST HAYaJbHBIX 3HAUEHWH n.

Tabauua 2.5. Nudaropossl TpeyroabHukK Aloka

n Bvcrsd Los oot ozt = Lrrbeve SO b ¢ |
1 T 4 5e 24 7 2 |
O T T R 56 33 65 |
i s T i e < e s 154 72 . 170 |
" ol 11 18 | 29 396 208 | 445 |
5 % Tt e 20 | 47 | 1044 | 517 | 1165 |
6 18 | 20 47 | 76 2726 | 1368 | 3050 |
7 20 | 47 76 | 123 | 7144 | 3567 | 7985 |
| 8 a7 76 123 199 | 18696 | 9853 | 20905 |
o8 76 123 199 | 322 | 48054 | 24472 | 54730 |

MpsmoyroAbHbie TpeyroAbHukn ®uboHau4u U Aloka

Pacemorpum ToxgecTeo (2.15). 310 TOXeCTBO MOMHO TPAKTOBATH
KAk BHIpA’KeHMe, safawoinee Teopemy Ilugaropa (2.32) pis npamo-
YTOJBHOTO TPEYroJbHIKA CO CTODOHAMH

a=F;b=F,,.1;c=F(2n+1).

ByjeM HasbIBATH TaKWe IMPAMOYroJibHBIE TPEYTOINBHUKM @ubo-
HayyuessimMly, TMOCKOJBKY OHM OCHOBaHBI Ha BaXXHOM TOXKJecTBe
(2.15), cesssiBaomeM uynuena Pubonaydd. 3aMeTUM, YTO IIPAMO-
yroJbHEIe TpeyroibEnKH PuboHauun He ABJIAITCA TN(ParopoBLIMH.
TeM He MeHee OHH MPEACTABIAIOT 000l MHTEPECHBIN Kace MpaAMo-
VIONBHBIX TPEeyroJbHHKOB, OCHOBAHHBIX Ha 4nciax Pubonavum.

12-2301
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Husxe npusefena Tabauna TpeyroibHUKOB PuboHAYYY 1A HAYAJb-
HBIX 3Ha4YeHUH n.

Ta6aunua 2.6. [pamoyroabhbie TpeyroabHukn MuboHau4uu

i l Fna Fyun F,+1

1 1 1 2

2 s 4 S bAs

3 4 - 9 13

4 9 25 34 il
5 25 64 89 3
6 64 169 175

7 169 441 610

8 441 1156 1597

9 1156 3025 a8, |

3aMeTHUM TaKiKe, 9TO N0A00HBIe TPEYroJbHUKUA MOryT OBITH IO~
CTPOEHBI 1 Ha OCHOBE YHCEeJI JIIDRE, eCJIH BOCHOJIB30BATHCH TOMECT-
BoM (2.26), koTopoe 3ajjaeT NPAMOYIOJBHBIN TpeyroJbHUK JloKa co

CTOPOHAMH
a=L;b=L,;c=+5L(2n+1).

Tabnuna 2.7 paeT npeAcTaBjeHHe 0 IPAMOYIOJBHEIX TPeyroJb-
aukax JIoKa VI Ha4aJIbHBIX 3HAYEHHH 7.

Tabauua 2.7. [psamoyroAbHbie TpeyroabHUKK Aloka

. n L Ly 5F, +1

1 1 9 10

2 9 16 25

3 16 L e 65
[ 49 121 e |
TRl 121 324 . ¢ il
i = @ 324 841 ' 1166
[ 1 841 2209 3050
o 8 2209 5776 7985

9 5776 15129 7305

YeTaHOBIeHHAS BRINIE CBA3L yncesn Pubonavyu u Jlroka c meope-
moit ITugpazopa, no3BONUBIIAS HAM JIOKA3ATh CYyLlecTBOBaHHUe Gec-

2.7. dopmynsl uve O 163

KOHEYHOT'0 KOJHYeCTBA Nupazoposblx mpeyzonsnuxos PuoboHaiiu
u Jwoka, ABaAeTcsa AONOIHUTE]IBHBIM CBUETeNLCTBOM (hyHAaMeH"
ragpHOro Xapaxrepa ducen Pubonauun u Jlioka!

2.7. ®opmyAbl bune

Xak ®uaunn Mapu bune

CrryeTs (Ba CTOJIETHSA IOCJIe HAYIHBIX
orkpeiTuii WMoranna Kemsepa, KOTO-
pHIi Gostee, WeM KTO-IMOO M3 €ro co-
BpeMEHHMKOB, IOHAJ POJb 30JI0TOr0
ceueHHs B PABBUTHH HAYKH ¥ CDAaBHMUII
ero ¢ reopemoit ITudaropa, B XIX Bexe
BHOBb NOABJIAETCA UHTEPEC K YucjiIaM
Pduborayun ¥ 30J0TOMY Ce4eHHUIO B
MaTeMaTHKe.

B aT0#l cBA3K HAM HeJIb3s He YIIO-
MAHYTH O JABYX SHTY3HMacTax duces
dubonauun, (PpaHIly3CKHUX MaTeMa-
rurax Jworxa u Bune.

Mgl yske pacCKasbiBaJ¥ BEIIIE O
(dpannysckom marematTuke XIX Bexa
dpancya Oayapae Amarone Jlioxa
(1842-1891), KOTOPHIIl CBOMMHE MaTe-
MATHUECKHMH HCCIeOBAHUSMA BO3POANI MHTEpeC HaywTHOM obire-
creerHocT XIX Beka K uuciaaM Pubomadunm U 30JI0TOMY CeUEHHIO,
nocye dero paborsl mo uncnam PubOHAUYH «CTATM PASMHOKATHCH,
Kak Kpoauku Puboraqdm».

Ilpyrum oHTy3uacToM uuces PuboHawin B XIX Bere cran Hak
®umunn Mapu Bune (1786-1856), o koropoM M3BeCTHO, HUTO OH 6B1T
U3BECTHBIM (PPaHIy3CKUM MATeMATHKOM M ACTPOHOMOM, HICHOM Ila-
PHIKCKOIf aKaZleMUH HAYK.

Buse popuncs 2 despans 1786 rogy B Pene (Ppannusg). B 1804 ro-
ny on moctymii B IlonuTeXHNYECKYIO MIKOJIY B Ilapuske u mocJje ee
okoHuyanus B 1806-m paboras B JenapraMeHTe MOCTOB H opor (hpan-
IIY3CKOr0 IIpaBUTEJIbLCTEA.

B 1807-m Buse cran npenojaBarejeM TloauTeXxHUYECKOM MIKO-
Jikl, & Yepea rog — aGCHCTEHTOM'HPO(bECCODDM IMPHKJIaJHOI'O aHAJIH~
3a ¥ HaUepTATeJbHOI reoOMeTpHH.

Kak ®uanunn Mapu bure
(1786-1856)

12*
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VM ony6auKoBaHO MHOMO cTaTell Mo MEXAHUKC, MATEMATHKE, AC-
TpoHOMuHK, B MaTeMaTure Bune BBes TepmuH 6ema-pyHryua, pac-
CMOTDeN JBHEeHHbIE PAFHOCTHbIC YPABNEelNs ¢ IepeMeHHb MU K0ad-
bunuentamu. Bune uccsaefonan oCROBAaHUA TEODUN MATPHL, M €ro
PaboTEl B 9TOM HalIPABACHUH GBITK 3aTEM IPOLOJKEHET APYTrEMH HC-
ciefoBarenstMu. B 1812 rony on 0TKPELT IPABUIIO YMHOMEHMS MAT-
pHL, 1 0170 3TO OTKPHITHC IPOCAABN IO €r0 UMA GONLINe, YeM ApYrie
paborel. Cpean padiHYHKIX NOTecTel, KOTOPEIX BiHe 6511 yaocTORH
€le npu XU3HH, CIeAyeT YnoManyTh, uro 8 1843 roay omx 6ula Bei-
6pan B [IapHIKCKYIO 8 KAJEMUI0 HAVK.

Opuaro B Teopuro wucen GPubonayyr BuHe Bowen KAk aBTop 3Ha-
MEHHUTBIX MAaTCMATHIECKHUX (POPMYJI, H3BECTHELIX B MATEMATHKE TIOJ
HazBaHweM gopmyavl Bune, Itu Gpopmyel CBAILIBAIOT Yucna Pudo-
Hay4M ¥ JIloka ¢ 30J0T0it nponopoueil U, HECOMHEHHO, NPUHAfNe-
AT K Pa3PARY BEIAAIOIMUXCA MATEMATHIECKUX GOPMYI, KOrZa-I160
DOJIYYeHHRIX B MATEMATHKE.

Hccneporanusa JIroka i Buite eranu Toit cTapTOBOM NA0MAAKOK,
€ KOTOpOIl BO BTOpoi monoBrHe XX Beka Hagasa cnoe nobegHoe me-
cTBHe B MaTematnke Acconyanusa OuGoHayyu, opraHH30BaHHAS
IPpynmol aMepuralcKuX MaTeMaTHKOB B 1963 roxy.

Brisoa chopmya Bune

Haa BbiBoAa GOPMYT BHEHC BOCIONBIyEMCH 3aMeTATeIbHLIM TOMXAECT-
BOM (1.8), KOTOPGE CBABKIBART COCELHME CTEIICHH 30JIOTOH IPOIOPITYA.

SamuireM cHaua/a BBIPAMERUA JUIA MMIYC-IEepRoil, HYJIeBON U
NePBOY CTelleRei 30710TO MPOIOPUMH B «sIBHOM p:)7 9 (T

, ~1+45
T =

0 2+0V5 | 1+45
T :1:*
2 ’

2 YT g ¢

(2.41)

Henonbays mexopHele aHaveHust ji1S cTenekcit 30J0Tol 1ponop-
LOKH, 3aaaraeMble (2.41), ¥ upuMeHaa ToxaecTBo (1.8), MBI MOMKeM
IPeXCTABUTL BTOPYX, TPETHIO M YETBEPTYIO CTCIIEHH 30JI0TOH Hpo-
LopUHH B ¢« ABHOIK opMes:

3+45 4+2VJ5
2 =1! +1‘°=—"/—_';1.‘"=122+1:'=7‘/—;
2 2 (2.42)
r‘=r“+t2:7+§J§.

2.7. ®opmynui Bue O 1685

MoHO K yCMOTPeTh B popmynax (2.41), (2.42) kaKky1o-To 3aK0-
romeproceTe? Ilpexae Bcero 3aMeTHM, 9TO BCE BLIPAMERRA U CTe-
NeHU 20J0TON NPOUOPLUK UMeeT OAHY U Ty ke popMy:

A+Byb
2

Yo ske co60il OPeACTABAAIOT YHCIOBLIE NOCASXOBATEILHOCTH A H
B natux popmynax? Ecau nauaTh ¢ BHIPaKeHNs a4 nysieBoit cTeme-
HH 30JI0TOI IPOMOPLHR T°, TO HETPYJHO YOeLUTLCA, WTO PAL YHCCT A
TIPCACTABIAET coBoli MocaeoBaTeNhHocTh Yncen 2, 1, 3, 4, 7,11, 18,
.y & DAJ YHeed B npeacraniasier cofolt nocaIeJoBaTeLHOCTE Tuced 0,
1,1, 2,3, 5, 8, ... Ho uepsas nocieZopatTeILHOCTE TPCACTABIIET CO-
Soit yucna Jloka, a Bropas - - uncaa ©ubonavyn! Uz sTux npumepos
MEI MOYKeM TIPCAMIONIOHTE, “ITO B oBIieM Buge thopMmyra, KoTopas
MO3BOAALT NIPEeJCTABHTD JI0GYI0 (n-10) CTele s 30JI0TOR IPONOPIIMH €
ucrnoardopanmem uucell Jlioka L, n 4pcen Pubonawun F, RonxKHA
HMETE CHAeIYIOIITHA BUI:

.

L +F,B
-2

H 310, KeHcTBUTRIBHO, Ghinn poxasaHo Bue euic B X1X Beke,
mpuvem popmyna (2.43) okasanach CIpaBeNnBol a4 Jo0oro mneso-
ro 7, MpMHUMAIOIIEro 3HAYCIHUA U3 MHOXKecTBa 0, t1, +2, +3, ...

Hcmonrays popmyany (2.43), MOAHO 0YeHDL IPOCTO BHIPARUTh PAC-
muperHble uncna Jwoka L, u paciudperHbie yucna Puboraumn F,
Yepes 30JI0TYI0 NPONOPLHi0. JIJId 5TOr0 J0CTATOUHO BOCROJIL30BATLCH
topmynoi (2.43) ¥ 3a0HCATL BEIPAKEHHUA A7 CYMMbI KK PASHOCTH
n-x cTemeneil 3010To nponopuan v+t " u1" — T " B BUJE!

L _@+L ,,)+;Fn +F_”_)ﬁ;
Tt = (L, + L) +(F, +F‘")‘/g. (2.44-2.45)
2

PaccMOTpUM Tenepb, BO YTO BEIPOMJBITCA GMOPMYAnl (2.44) n
(2.45) 1A yeTHRIX 3HaYeHHH HEZexca n = 2k. Jlns aroro BCIIOMHf(M
010 HYAECHOE CBOMCTRO yucen Puboraduu: LA TeTHR X SHAUeHUH N
yucia Ouborawuy Fy, u F_,, parunl 1o aGCONOTHOR BeIMYNEE, HO
OPOTHBOIIO/IOKIEI IO 3HAKY, TO ecThb F_y, = —F,,, a uucia Jloxa L,, u
L_,, o141 3TOTO cay4ad COBMANAIOT, TO eCThb L 5, = L. Torpa ¢ yzerom

T . (2.43)

T +7T
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3aToro 3aMevyaHua dhopmyiasr (2.44), (2.45) npUHHEMAIOT CJeAYIOM A
npocToii BUA:

TR T = L,

R (2.46-2.47)

JJ1s HedeTHHIX 3HAYEHHEA n = 2k + 1 MMeloT MeCcTO COOTHOIIEHHS
nns gyucen Pubonavun u JIioka: F ,, , =F,, uL,, ,=-L,. .. Toraa
[T 3TOTO caydad GopMyJHl (2.44), (2.45) cBOIATCA K CIAESAYIOMEMY:

2R 2R anu‘/g;
2l _p2(kr]) =L, (2.48-2.49)

A Temnepn BocmoabayeMmcsa dopmyaamu (2.46-2.49), urobsl mpes-
CTABUTE BBEIpayKeHHS Jist uyuces JIoka u PuGorauuy B Gojee KOM-
nakTHO# opme:

-n
T"+1  paa n=2k

n

" -1t " gna n=2k+1.
"+t
T s n=2k+1;
L - (2.50-2.51)

T onda n=2k

Ananus popmya (2.50), (2.51) gaeT HaM BOSMOKHOCTE OLYTHTH
HCTHHHOE «3CTeTHYeCcKOoe HAacJaKAeHue» U ellle pa3 yOeAUTLCS B MO-
IIH YeJOoBeYeCcKOro pasyma. HeficTBUTENBHO, BeAb MBI 3HAEM, YTO
yuciaa @ubonauuu i uncia JIloKa Bcerfia ABIS0OTC IeILIMHA YHUCIa-
MHu. C 5pyroi CTOPOHEI, J00asd CTelleHb 30JIOTOH NPOIOPIIMY ABJIAET-
cfl HPPAIMOHANLHELIM uncioM. OTClola BEITEKAeT, YTo HeJkle YHUCaa
L, n F, ¢ nomombio dopmyn (2.50), (2.51) BeIpaxaloTcs gepes cie-
MHAJBHBIE HPPAIlMOHAIbLHEIE YACIA.

Hanpumep, uncao Jlioka 3 (n = 2) cornacuo (2.50) moxeT ORITH

IIpEeACTABIIEHO KaK
1+45)" (1+5)"
3= { J +[ ] , (2.52)

2 2
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a gucyo ®ubomauun 5 (n = §) Kak

1+45)° (1448
{ 2 | T2
5= JB .

Js1t Toro 4To6b! y6e uThCS B COPaBEIMBOCTH TOXKAECTBA (2.52),
ZOCTATOYHC BCIIOMHMTB, YTO COrVIACHO (2.43) cipaBeTHBEL CIEAYIO-
[He TOXAeCTBa:

{1+J5T L+ FB 3+\/5.[1+~/51"2 _L,+F,f5_3-5

(2.53)

2 2 2 2 2 2

Ecsu Temepb IOZCTABATD 9TH BEIPA’KEHUA B IPABYIO YaCTh BhIpa-
sxenud (2.52), To DoayduM:

3+J5 3-5
2 2 -

B pesyJibTaTe CYMMHPOBaHHSA BCe «MPPallMOHAIBHOCTH? B (2.54)
B3AMMHO YHHUTOMKAIOTCH, U MBI IIONYIUM B CYMMe UHC/IO 3, To ecTh
roxgecTBo (2.52) ABNseTCA UCTUHHBIM.

s Toro uto6sl y6eaUTECA B CIPABEATMBOCTH TOX/ECTEA (2.53),
IOCTATOYHO BCIIOMHHTB, YTO COTJIACHO (2.43) cipaBelIUBHI CJIeAYI0-
mye TOMAecTBa:

[1+J5]5 L,+F;V5 11455

(2.54)

2 2 2
[1+J§T L +FsV56 -11+5/5
2 = 2 = g2

EcJiu Telleph IOCTABUTE 3TH BEIPAXKEHNUA B IPABYIO TaCTh TOX /e~
cTBa (2.53), TO HOAYUHM:

10v5
2v5
OTKYJAa BEITEKAEeT CIPpaBelyIMBOCTD TOMXKAECTEA (2.53).
BaMeTHM, 9TO 3TH PacCCyXK/JeHHs HOCAT obnuit xapaxTep, TO eCTh
nnd moboro yucna JloKa uin DduboHayuu, 3aJaBaeMBIX ¢ IOMOIIELIO
dopmyi (2.50), (2.51), Bce «MpPAIiMOHAJILHOCTH » B IPABOU HACTH TO

=5,
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xpaects (2.50), (2.51) Bcerga B3aMMHO YHUUTOXKAIOTCSH, M MBI IPUXO-
AXM, B KOHEYHOM UTOr'e, K ITebIM YMCIAM.

2.8. T'unepboanueckue pyHkuun ®udoHauum
n Aloka

Apamatnyeckas Cyab6a BEAMKOro MaremaTH4ecKoro
OTKPbITHA

Hens 7 despana (19 perpana mo crapomy cruiio) 1826 roga sisiger-
C# I1epeJOMHBIM MOMEHTOM B Da3BHTHH MaTeMAaTHKH H Beeii HayKH B
uenom. iMenno B 3TOT AeHs 10HEBIN poccuiicKuil Matemarux Hukxo-
Jaii JloGaueBCKMHA BLICTYIHI ¢ coobieHHeM «CiKaToe W3JI0MKeHHe
Ha4aJ TeOMeTPHH CO CTPOTMM AOKA3aTeJLCTBOM TEOPEMBI O mapal-
JedsHbIX» Ha 3acefiaHun OrnesleEHA QUIHKO-MaTeMATHIECKHX HAVK
Kaszanckoro yausepcurera. Ceomo reomerpuio Jlofauesckuii Haspan
«BooOpasxaemoii», B oTiiH4ue oT EBKINZOBO! reoMeTpHM, HA3BAH-
HO¥M UM «ymoTpeSuTeNbHOH» . ['eomerpuio JIo6aueBCKOro Ha3HIBAIOT
TaKsKe «I'Hilep6oIniecKoii» Ha TOM OCHOBAHMY, YTO A/ ONMCAHAA
OCHOBHEIX OTHOIIeHUH HOBOMH reoMeTpuy Jlo6adeBCK Uil UCIIONBI0BA
zunepboauvecrue QYHKYUY.
I'mnep6oauveckuii cuxye:

x it 4

e —e
shx=——. (2.55)
2
T'unep6oanvecknit kocunyc:
e*+e™
chx= — {2.56)

Kak suaum us popmya (2.55), (2.56), B ocHOBe rumepGoanecKux
DYHKINI JEHAT YUCTIO ¢ (OCHOBaHNE HaTYPAIbHEIX JOrapi(MoB).

Ko xe BHepBbie BBeJ B MATEMATHKY I'HIepGOIHYECKHE GyHK-
nuu? B uCTODHHE MaTeMaTHKH CYUTAETCS, UTO 9Ta YeCTh NpHHALIe-
AT HTAJIBAHCKOMY MaTeMaTHKY Bunnenno Punart (1707-1775).

Hcropna MaTeMaTHKN TOKA3BIBAET, YTO B MATEMATUKE CYIECTBY-
€T «CTPaHHasd» TPajMIKA, Kacaloll[asgca BLIIAIOIINXCA MaTeMaTHUe-
CKMX OTKPBITHA. MHOrne MaTeMaTHUKH (JaKe 0UeHb U3BECTHEIE), KAK
NpaBHJIO, OKASHIBAIOTCA He CIIOCOGHBIMH OLIEHHUTE 110 IOCTOMHCTBY M&a-
TeMaTHYeCKHe JOCTHeHNA CBOMX COBDeMeHHUKOB, PeBosronnoHHBIE

2.8. Tunepbonmyeckre dyHkuMM PrboHaysm u Mioka O 169

MATEMATAYECKHME OTKDBITHA HIM OCTRIOTCA He3aMeUeHHLIMH, HJIH
NOABEPTAICTCHA HACMEIIIKAM CO CTOPOHBI COBpeMeHHMKOB. M TOJBKO
crnyers 40~50 neT HauWHaeTcA WX NIPH3HAHHWE U BeeobIlee BOCXHINE-
HYe (HaIOMHHUM HCTOPHM ¢ IpPH3HaHMeM Teopuii A6ena u [anya).

B sToM otHOMeHnH Neva bHBII IPHAMED Jana pycckast Hayka XIX
CTOJIETHS IIPH OlleHKe MeHHAJIbLHOrO MaTeMaTHIecKoro OTKpuITHA Hu-
koJsasa JloGauesckoro. BaskHocTe mpobiteMul, pemenHoit Jlo6aues-
CKUM, He Oblj1a BOBpeMs OCO3HAHA U OIleHeHa COBpeMeHHHKaMuU, B Te-
yeHHe Beell CBOeH KM3HU y4YeHBIH Bes Gopnby 3a mpusHaHMe HOBOH
reoOMeTpHH, paspabaTeiBasg H yriay0isas Bce HOBbIe NPHUMEHEHHS H
o0ocHOBaHAA cBoMX Mjei. HepeKo OH BCTpeuas HOJHOe HEIOHUMA-
HHE U JaKe OCKOPOHTeNLHOe OTHOIIIEHHE CO CTOPOHEI CIIeIlHaTHCTOB-
MaTeMaTHKOB. Kak maBectHo, no pemeruo Copera Kasanckoro yHu-
Bepcutera ot 19 aBrycra 1832 roga ero 3ameuaTeasHsli Tpy/ «O Haua-
JIaX TeOMeTPHH», ABHBIINICA MEePBHIM CHYOJIHUKOBAHHBIM HCCIENO-
BaHNEM B HOBOI 00J1aCTH M OTKPHIBIIHN B MaTeMaTAKe MepHo/] paspa-
6OTKH HEeBKJIMAOBLIX PeoMeTpuii, ObUT HamupasieH B Poccuiickyio
aKaJeMHI0 HAYK «B 3HAK YBAXKEHHS CeMYy BLICOKOMY COCJIOBHIO MY-
et . [lo nopyueHHIo akageMun pabory JloBGaueBcKoro paceMoTpen u
cfienan o Heil B HoAGpe 1832 roga ycTHOe coo01eHHE M3BECTHRBI MaTe-
MaTHK akageMuk M. B. Octporpaackuit. B ceoeM pamopre oH nmuca o
TOM, YTO aBTOP, NO-BHAHUMOMY, 3aJaJICA IeJb}0 NHCATh TaKHM olpa-
30M, 4TOObI £r0 HeJIL3A ObLLJIO TIOHATL, B urore akaaeMnk Ocrporpaf-
CKHIf IPHINIET K BEIBOAY:

«Bce, 4TO 91 NOHAA B reomeTpum r-Ha AGGaueBCKOTO, HUXKE NOCPEACTBEHHOIO. .. »

H B zaxnoveHne oH HAITACAR:

«Krura r-va pektopa AobaueBckoro onopovera owmbkoii, HebpexHo uano-
KEHA W, CACAOBATEABHO, HE 3ACAYXMBAET BHUMAHMUA AKAAEMHU .

A d4epes siBa roJa, B okTaA6Gpe 1834 roga, B >xypHane «CpIH oTeye-
CTBa» DOABHIACE AHOHUMHAA pelleH3ua Ha TPy A JlobadeBcKOro, B Ko-
TOPOIl MUCAJIOChH:

«Kak MOXHO noaymarb, 4ToObl r-H A0DaueBCKUA, OPAMHAPHBIR Npodeccop

MaTemMdTHUKK, Hanucaa C KaKOIO-HI/l6YAb cepbe3HoF1 UEADbIO KHHUIY, KOTOpaﬂ He

MHGIG npuHecaa Obl 4€CTH M NOoCASAHEMY ﬂpMXOACKOMy YHHUTEAIO. Ecan He

YH€HOCTb, TO, NO KpaVIHeVE mepe, 3Apthll71 CMbICA AOAXKEH UMETb Ka>KAbtiA y4n-

TeAb, 4 B HOBO# FeoMeTpuM Hepeako HeAOCTaEeT U CEro rnoCACAHeros.

B sakaoueHHe peneH3eHT Hpeznarai HassaTh KHHTY JloGaues-
ckoro «CaTHpa Ha TeOMETPHIO, KADHKATYDPA Ha FeOMEeTDHIO».

13-2394
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Jlobayesckuit ymep B 1856 TOAY THXKeJ0 GONMBHBIM, OCHEIIINM 1
HENPUIHAHHBEIM B cBoeit crpane. [Ipusuanue Jobauesckoro mpumuio
13 3aNaHOM HayKy 61arofaps reHHAIbHOMY HEMEIIKOMY MaTeMaTH-
Ky Fayccy, KOTODBIH OKa3ancs egUHCTBEHHBIM MaTeMaTHKOM, CYy-
MEBLIMM I10 JOCTOUHCTBY OILeHUTE TPYALI JIoGatueBcKOro emmie Ipu ero
xkusHu. Ilo npegnoskenuio Taycca Jlo6auesckuii 5 1842 TOAY ObLI U3-
OpaH YTeHOM-KOPDECHOHAEHTOM I'eTTHHIeHCKOro ydeHoro ofmect-
Ba. Bossiryro ponk B npusnannu tpynos Jlo6auesckoro CBIT'DAJTH UC-
caenosanua Bensrpamu, Krelina u IIyankape.

06 sToM meYaNbHOM CJIyYae He CTOMJIO OhI TOBOPDHUTH TaK IOAPGCO-
HO, ecJ4 ObI He 0fHO o6cTOATeNbCTBO. HepapHo 1upu Poccuiickoii aka-
AeMHHU HayK co3flaHa KoMuccud no Goprbe ¢ JKeHaykoli Bo riaBe ¢
axKaeMuKoM KpyriaxoBEIM, KoTopoMy Hay4YHas®oGHIIeCTBEHHOCTD
Cpasy Jxe IPUCBOUJIA IOUETHOE 3BaHNe «IJIABHOTO HHKBU3KTODA POC-
cHUficKOH Hayku». Yl 4ioeHaM STOH KoOMHCCHM HeoOXO0UMO XOpOIIo
DOMHHUTE 00 OZHOM M3 IIO30PHBIX CIYYaeB B uctopuu Poccuiickoit
aKafeMUH HAYK, KOrJa UMeHHO AKageMHA HayK, 5TO «BLICOKOE CO-
CIIOBHE MYKeil», BOSTIaBMIa Tpakao Hukonas Jlobauesckoro, Koro-
PBIii 110 IPaBy CYKTACTCA OJHUM M3 BeJMUYaRIIMX MaTeMaTHUeCKUX
TeHHeB He TOJBKO POCCUICKOM, HO U Beelt Muposoit Hayku. He ciaeny-
eT P 3TOM 3a0bIBATh U 0 «HADOAHOM aKageMuke» Tpodume Henn-
coBuye JILICeHKO, KOTODEIH IIPH NOAKEDKKe IAPTHH B TIIpPaBUTENbCT-
Ba 1 MOJYa7MBOM COIJIACHH DOCCHHCKHX 2KaJeMHKOB BHICTYIIMI C
SIPOCTHBIMH pa300/IadyeHHs MU TeHEeTHKH, 3ToIH «OypIKyasHo# Jke-
HAYKK».

YHeTbipexmepHbiii mMup MuHKOBCKOTO

XX BeK CTaJl HOBLIM 3TalloM B 9BOJIOLHH NIPOCTPAHCTBEHHBIX Ipel-
cTaBJIeHHH Bo Bcex cdepax HaykH. Tordok rinobajJbrHOMY IIpolecey
H3MeHEHUs MpeJICTaBJeHUN 0 IeOMeTPHM NpPOCTPAaHCTBAa 6L A4H
tuavkoii. [Ina GH3HKM BOEpOC CBAZH C reoMeTpHel, ¢ IOHATHEM
fIPOCTPAHCTBA — B3TO BOIPOC, OBYCIOBIEHHLIN INIYGOKOH CBASBIO
IpPOCTPaHCTBA, BpeMeHU U MaTepPuM. Jlo co3faHUA HeeBKJIHZOBON
reoMeTpUH He GBL10 HeoGXOAMMOCTH B J0KA3aTEeIbCTBE B3aUMOIeCT-
Bud MexaHNKu HeloToHa H reoMeTpru EBxamaa. 3To cuMTamoCcs ode-
BHUIHEIM paxToM. Takas Heo6XOANMOCTE BOZHMKIA B xKoHKe XIX —
ravane XX Bexa, KoTAa B PHU3HKe GLLIO HAKOIEHO MEOTO HOBBIX Ha-
6monenyit u GaxkToB, He YEJaAbIBAINUXCH B CHCTEMY KJacchue-
CKOM KOHLENNWH IIpocTpaHcTBa. Ua HccllefoBaHUNA MaxcBesna 1o
SJIEKTPOAUHAMIKE, ONEITOB MalKenbcoHa 110 HBMEPEHHIO CKOPOCTH
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CBeTa, APYIUX HAYYHEIX AaHHKIX HEIOCPeACTBeHHO BHITEKAJ BOIIPOC
O COOTBETCTEHH €BKJIHA0BOH MOJAEJH IIPOCTPaHCTBA CBOHCTBAM pe-
anbHOTO (PpH3HMYecKOro NpocTpaHcTBa. OOBACHeHMe HOBHIX (PU3NMUe-
cKHX PaKTOB, CTABMBHIHX B TYIHK OTHOIUEHMe (PU3HKH ¢ KIaCCHUe-
CKOU TreoMeTDHEM, Jafa meopus omHocumenvrocmu Jitnurmeiina,
ONHVM M3 I'IABHLIX PE3YJIbTATOB KOTOPOH CTaJ BRIBOJ O HEeBKJIHMIO-
BOM XapaKTeDe reOMeTDHH PealbHOI'o mpocTpancTBa. Teopus 0THO-
CHTEJILHOCTH BIepBhle TOKA3aNa, ITO IPOCTPAHCTBO U BpeMs — efH-
HOe Ilesioe, KOHTHHYYM, 4UTC CBOHCTBA IpOCTPAHCTBA M BPEeMeHU
OPTaHWYECKH B3aMMOCBAZAHBI.

B 1908 roxy, To ecTk cycTs TPH I'ojia ITocae 06HAPOJAOBAHHSA CIIe-
IUATHLHOH TEOPHU OTHOCHTENBHOCTH, HeMelKui MareMaruk I'. Mun-
KOBCKHH INpefcTaBHJ reoMeTpHuYecKce 000OCHOBaHHE CIeIfHANBHON
TeOPHH OTHOCHUTEJILHOCTH.

Hness MUHKOBCKOTO XapaKTepH3yercA ABYMS CYIIecTBEHHBIMHU
ocoberHoctsimu. Bo-miepBbIx, mpejijlaraeMas UM IeoMeTpHYecKas
IpPOCTPAHCTBEHHO-BPEMEHHAs MOAeNb YeThIpeXMepHa, B Hell Impo-
CTpaHCTBeHHBIe U BDeMeHHEIe KOODAHHATH 00heTHEHBI B 00IOVIO
KOOPJHHATHYIO CICTEMY.

ITonoxenne MaTepuaabHON TOYKH B IpOocTpaHeTBe MHMHKOBCKO-
ro onpezendaercs TOUKoit M (x, y, 2z, t), HassIBaeMOM MupO6Oil mou-
xoii. Bo-BTOPHIX, reoMeTpHYeCcKas CBA3L MeXX Y I POCTPaHCTBeHHEL-
MH ¥ BpeMEHHBIMHM KOOPAVHATAMH B cUcTeMe MUHKOBCKOIC HMeeT
HeeBKJHNJ0B XapaKTep, TO ecTh JaHHAs MoJAeJb oO0HapyXHUBaeT He-
KHe ocobhle CBOMCTBA peaibHOTO IIPOCTPAHCTBA-BpEMeHH, KOTOPhIe
He MOT'YT GBITH OIMCAHEI B PAMKAX «TPafiHIIHOHHON» €BKIHAOROM
reoMeTpHH.

TeomeTpuueckn ¢BAZL MEKy OPOCTPAHCTBEeHHOH (X) M BpeMeH-
HO# () KoOpAHUHATAME B IpOocTpaHcTBe MUHKOBCKOrO YCTaHABIKUBA-
eTCsi C IIOMOITHI0 ZunepioaLiecK0zo nogopoma — ABIMKEHNAHA, aHaJIo-
THYHOTO OOBIYHOMY HOBOPOTY AEKapTOBOH CHCTEMEI B €BKJIHJOBOM
npocTpadcTBe. IIpy 3TOM KOODEMHATEL X U ¢ NPOM3BOJbLHOM TOYKH
mpeobpas3yIoTes corjiacHo (opMyIaMm:

xX'=xchy+tshy;
¥=xshy+tchy,

rae v — yroJ runepboamaeckoro noBopota, ¢ch u sh — runepGonnye-
CKHe CHHYC M KOCHHYC COOTBETCTBEHHO, oIpefesseMble 1o hopMy-
namM (2.55), (2.56).

13+
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W3 mapHO# MO[eNH BEITEKAET OPHTHHAJLHAS TeoMeTpHUecKad
MHTepOpeTallid 3HAMeHUTHIX hopMya JopeHria

; Ux
+—
C2

x+vut

I'Zie U — CKOPOCTh CHCTEMEI, ¢ — CKOPOCTHL CBETA.

3amMeTuM, YTO B reoMeTpu¥ MHHKOBCKOrO npeobpasoranus Jlo-
peHua — He 4UTO MHOe, KaK BbIPA’KeHHBIE B TEPMHAHAX DUBHKY 3aBU-
CHUMOCTH T'HINepboJIMYecKOl TPUIOHOMETPHH. B CyIIHOCTH, reoMeT-
puA MUHKOBCKOIO pacKphIBaeT IHIepOONUYECKYI0 MPHUPOLY BCETO
MHOKeCTBa MaTeMaTHYecKUX GOpMYJ TeOPHH OTHOCUTENBLHOCTH. B TO
e BpeMs #3 Hee cliefyeT, YTO TeOMeTpHs, ¢ TIOCMOILIO KOTOpoii Moje-
JUDPYIOTCS aHATUTHYECKHE COOTHOIIEHHUA TEOPUH OTHOCHUTENBLHOCTH,
O0BEeKTHBHO OTpa)KaeT HEeeBKINWAOBR XapaKTep ¢uauveckoro mpo-
€TpaHCTBa-BpEMeHHU.

M'nep6oanyeckue pyHkunn @uborHauum ¥ Atoka (noaxoa
CraxoBa u TkaueHko)

PacckaseiBas 0 MaTeMaTHKe TADMOHHH, HeJAb3s IPOATH MUMO OJHO-
ro HOBeHIIero MaTeMaTH4YeCKOI'0 OTKPBITHS, CASJAaHHOIO HEeJaBHO
ABYMS YKPAMHCKUMM MareMaTHKaMH — AJekceeM CraxoBBIM H
HeamoMm TKauenko. Peus ueT 0 TAK HA3bIBAEMEIX I'HIIePOOTHYECKUX
dyaknuax Pubonavun u Jlioka. [Iepras B 1cTOPHY HAYKH cTaThd C
OMHCAHHEM HOBOTO KJjacca runepboindyeckux GyHKUMH, HasLlBae-
Mad «['unmepbonuyeckas TpurcHoMeTpusa PudoHaYuYM», OMYOJIHKO-
BaHA IO peKoMeHAanun akagemuka 0. A. Murpomnonsckoro B 1993
TroAy B BechbMa IIPECTHMXKHOM HaYYHOM JKypHaxe «J/okjgager Akaje-
MHH HaYK Y KPAHHBI» .

CpaBHEM (QopMyasl AAs runepOoIHYecKHMX (DYHKIME CHHyCA
(2.55) n xocuHYCa (2.56) ¢ BRIBeleHHBIMHU BEIlIE QopMyaIaMu Bume
(2.50), (2.51). Jlerxo ycmoTrpeThb, 9To dhopmyanl Bune (2.50), (2.51)
OYeHb YK HAIOMMHAIOT II0 CBOeH MaTeMaTHYeCKOH CTPYKTYpe COOT-
BeTcTByOIHE Gopmyast (2.55) u (2.56) ara runepboauyeckoro cu-
Hyca M KocHHYca. MiMeHHO 5Ta ONIpeliesieHHAs] BHEIIHAA CXOXKeCThb
dopmya Buae (2.50), (2.51) ¢ dopmynamu (2.55) u (2.56) crana
«CTapTOBOM ILIOWIAAKOH» JJIA BBeAeHHs HOBOTO KJjacca ramepbosan-
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YeCcKUX DYHKIMA, 9TO, KAK YKe YIIOMIHAIOCH, OBLTI0 CAETaHO Anex-
ceem CraxoBuiM 1 MBanom Traverko 8 1993 rony.

IInsa BBefleHHsI THIIepOOINIECKUX QYHKIIMIA dubonauun 1 Joxa
nepenunreM dopMysl (2.50), (2.51) B crefyiouieM BuAE:

Tzk +r~2k;
L, = I S
T2h+1 +,C—(2k+1)
V5 ;
Fo=1 o o (2.57-2.58)
T -1

Ifle AMCKPeTHAA MepeMeHHas k MPUHAMAaeT 3HaUeHUA K3 MHOXKECTBA
0,+1,12,+3, ...

3aMeHNM Telleph AUCKPETHYIO IePeMeHHY0 k B popMyaax (2.57),
(2.58) HempepHIBHOM NEPEMEHHOH X, NpMHNMAIONIEH 3HAYEHHS U3
MHOECTEA AefiCTBUTENIBHIX YHcel, W JUIS IOJydeHHBIX TaKUM Iy~
TeM YeTHIpeX HeIPEePHIBHEIX QYHKIMH NepeMeHHOM X BBEJEM cle-
IylouIue onpe/esleHu:

T'unep6onuyeckuii cupyc GPubonayau:

1:2:: _,t—2x

st=—\/5—.

TunepGoanmueckuii kocunyc Puboxawam:

(2.59)

T2x+l +T—(Zx+1)

cFx= NG . {2.60)

T'nnepbommuecknii camyc Jloka:
sLx =12 - &, (2.61)

T'unep6ommyeckuii kocunyc Jloxa:
cLx=1% +17% (2.62)

BaMeTHM, 4YTO O JUCKPETHBIX 3HaYeHHI MepeMeHHOR X = k TH-
nepbosinyecKkre QyHKIuKM PUGOHAYTNA B Jiroka (2.59-2.62) coBnana-
1oT ¢ ygcnamy Pubonauyuy ¥ yncaamu Joka, IpuyeM

SFkZFZk;CFk=th+1;SLk=L2k+1;CLk=Lz;u (2.63)
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rae AMCKpeTHasA NepeMeHHasa k IpMHKUMAEeT CBOM 3HAUSHHS M3 MHO-
skectBa: 0, =1, +2, 3, ...

Baymaemca B cooTHomenus (2.63). DTH COOTHOMIERNS OKAIBIBA-
10T, 4T0 Ydcna PuboHauyum M umcra Jloka SBIAIOTCH YACTHLIMHE
(«BYCKDeTHEIME? ) CIYYaaMH rUmepbOIHISCKIX dyarnuil Pubonay-
un U Jloka (2.59-2.62), koTopsle B «IUCKPETHBIX TOYKAX » 0, +1, £2,
13, ... . coBmaganT ¢ yncaamu Pubonayyay 1 Jloka. Camoe s110600BIT-
HOE COCTOMT B TOM, 4TO JI0G0e «HelPepsIBHOE» TOKIAECTRO JJIA MUIIEp-
6osmueckux pyarnuit dubonaugy u JToka IIpeBpaliaeTcd B COOTBET-
CTBYIOINEE <¢IHCKPETHOE» TOXTecTBO AJA uucen ®uboHayuy myTeMm
IIPOCTOM IOACTAHOBKH X = k,re k= 0, 1, +2, +3, ... D10 O3HayaeT, 94TO
“«BVICKPEeTHAasA» N0 CHX MOP «Teopusd uyrces: PUbBoHATIH» KAk GhI «BHI-
POaIaeTcA», TaK KAK OHA 3aMeHseTCA Temephb Gosnee obuieit, «Hempe-
PBIBHOH» Teopuel runepbonudeckux GyHruui Oubonavun u JIroka.
A 370, B CBOIO OUEpEAh, 03HAYAET, UTO MaTeMaTuKaM-puboHayyucTam
HaJl0 «CYIINTh BeCa» U UCKATDh APYToe IPHIIOIKEHHEe CBOMX TaIaHTOB,
TaK KaK CO3JaHHaAA UMM «Teopus qucena PubGoHaydm» IPocTo CTAHO-
BHTCS MACTHBIM ciiydaeM Goslee oblmeil «TeopHM rumepGoinyecKux
dyrKnui Puboravun u JIlokas. A ecJId roBOPHUTE Cepbe3Ho, TO BBejie-
HHMe runepGonuvueckux (yuknuit dubomavunm u Jlioka I1epeBOgHT
«Teopuio ynces PuboHayun» Ha HOBLIH YPOBeHE Da3sBUTHA.

Hcnoasaya (2.63), no mobomy H3BECTHOMY «JHCKPETHOMY» TOM-
AecTBY AJa uncell PuboHauuy 1 JIroka MOxKHO Halith COCTBETCTBYIO-
[lee <«HEIPepBIBHOE» TOXKAECTBO AJIS IMIIEPGOIMYECKHX (BYHKIHM
®ubonauun u Jlioka u Haobopor. B KauecTse TIpUMepa PacCMOTPHM
BBEAEHHYIO BbIIIe «dopMyny Kaccuru» (2.31), caasnBamoimyio TpH
cocegHux yuciaa Pubonauun.

3amMeTHM, YTC TOXAECTBO (2.31) CIIPaBeJJINBO JJIAA BCeX LesLiX I
(n=0,+1, £2, +3, ...). MbI MokeM, OFHAKO, 3aITHCATE «qropmyay Kac-
cuHu» (2.31) B BHe Mapsl ABYX HOPMYJI AJISI YETHEIX 7 = 2k ¥ HedeT-
HEIX n = 2k + 1 3Havenuii nucKperHoit TIepeMeHHOo’ n:

Fzzk —sz—lFZkﬂ = (_1)2}”1 =-1;
F = FpFppy =12 =1, (2.64-2.65)

Henonnsys (2.63), MBI MOKeM 3amucaTh dopmynsl (2.64), (2.65)
B TepMHHaxX runepboruveckux GyHKIuii GuboHauan:
sF?’k-cF(k-1)cF k=-1;
cF?k-sFkcF(k+1)=1, (2.66-2.67)
rnek=0, +1,+2, +8, ...
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3aMeHAA JHCKPETHYIO IlepeMeHHY0 k B Gopmynax (2.66), (2.67)
Ha HEIIPEePHIBHYIO NepeMeHHYIO X, IONYYUM CJIelyIOlIHe «HenpephiB-
HBIE» TOXZECTBA, BEIDAYXKEHHBie B TEpMHUHAX rUnep6oIuYecKux PyHK-
nui PuboHaudn:

sF?x-cF(x-1)cFk=-1;
cFix-sFEcF(x+1)=1. (2.68—-2.69)

3aMeruM, uTo dopmyasl (2.68), (2.69), cBasniBaromue MeX Ay CO-
60 cuHYCHl B KOCHHYCH PubOHaYYH, B TEOPHH MHIepbOIHIeCKHX
tbyarnuit GuGonayun u Joka, Mo-BUAMMOMY, MI'DAlOT TAKYIO Ke
BaXXHYIO POJIb, YTO M 3HAMEHUTEIE (FOPMYJIBI

cos?a+sinfa=1;chiu—sh?a=1.

CIIPaBeLIABEIE Al TPUTOHOMETPHMECKHX M KIaCCHYeCKHX MMIepboIn-
deckux pyrrnuit. U Hamuyre Takux dopmys1 yOe:XZaroT Hac eme pas B
TOM, 4TO runepboaudeckre Gyakuu Pubonayuyn u JIroka ecTh HOBEII
KJIACC 3AeMeHMAPHbLX QYHKYUIL, OTPAXKAIOIAX HEeKOTOPEIe MIyGoKie
MaTeMaTHYeCKHe 3aKOHOMEPHOCTH OKPYXKAIOMmero HaC MHpa.

CummeTpuuHblie runepbornyeckue pyHKumm
duboHa4um u Aoka (noaxoa Craxosa u Po3uHa)

Teopusa runepbonuueckux Gyukiiuit Gudbonagum 1 Jroka nomyunia
IannHellee pa3BUTHe B cTaThe On a new class of hyperbolic func-
tions, ony6nukopanHo#l B 2005 rogy A. Il. Craxoseim n B. H. Posu-
HBIM B MeKIyHapoHoM :xypHase Chaos, Solitons & Fractals (2005,
V. 23, Ne 2). B aT0ii cTaThe BBEJEHLI TAK HA3LIBAEMBIE CUMMEMPUY-
Hbie zunepboruveckue pynxyuu Dubonavuu u Jdwora.

Axanus runepbonruecknx ¢pyuruuii Pubonavyun u Jlroka, saga-
BaeMbix (2.59—2.62), moxka3ssIBaeT, UTo, B OTJHYKE OT KJIACCHYECKHX
runepbonruecknx pysxpui (2.55), (2.56), rpadux GYHKIMN KOCH-
Hyca PuboHayuu (2.60) asrsgeTca HeCHMMETPHYHEIM OTHOCHTE/NILHO
OCH X, a rpad@ukK pyarmuy cuayca Jioka (2.61) siBIsgeTcsa HeCUMMeT-
PUYHBIM OTHOCHTEJLHO Hadana KOOPAWHAT, YTO OrPaHHYNBaeT 06-
JacTh 3(PQPEeKTUBHOrO IPUJIOMKEHHs HOBOTO KJacca runepbosude-
CKUX QYHKITHHA.

B ynomsanryroi seime pabore CraxoBa B Po3liHa BBeIeHEI CIIEAYIO-
1Ke ompejejeHns runepboauueckux GyHrnuit dubonavun u Jo-
Ka, B KOTOPEIX «acHMMeTPHI» 9THX GYHKIHUH ycTpaHeHa.
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CHMMeTPHIHBIH rHNepOoangeckuil cunyc PHOOHAYYH:

Fexoo (2.70)
S X="FT—= . .
s J5

CHMMeTPHYHBIN rHIeploanyeckuii kKocnnyc Ondonawun:

T*+17"

Cst=_J§~' (2.71)
CumMmerpuunbiil runepGonnveckuii curye Jroka:

slsx=1*-17%. (2.72)
CHMMeTpHYRBIH runepbosmueckuit kocuryc Jlroka:

chsx=1%+17% (2.73)

Yucna Pubonayyy u JIloKa OXHO3ZHAYHO ONpede]AIOTCA uepesd
CUMMeTPHYHBIE TUTIepOoInYecKe CUHYCEHl U KocHHYCH Dubogaguy
u JIroka caegyiomuM o6pazoMm:

sFsn nna n=2k; sLsn nnsa n=2k
cFsnuonan=2k+1 """ |cLsnguan=2k+1.

n

(2.74)

HeobxozumMo OTMETHTE, YTO comiacHo (2.74) uuciaam OuboHauyn
¢ YeTHBIMH HOMEpaMH BCerZa COOTBETCTBYET CHMMETDHUYHEIN CHHYC
Pdubomauyy sFs x, a ¢ HeYeTHBIMHA HOMEPaAMH — CHMMETPHYHLIHA KO-
cunyc PuboHaauu cFs x, B To BpeMa Kak yuciaM JIIoka ¢ 9eTHLRIMHA
HOMEepaMH Bcerja COOTBETCTBYeT CHMMETPHUHBIH KocHHYC JIIoKa
cLlis x, a ¢ HeyeTHRIMH HOMEpPaMHM — CHMMeTDPHUHBLIH cuuyc Jlroka
sls x.

BBeseHHbie Bhillle CHMMeTpPHYHLIE IHOeplo/IndecKre QYHKIINH
Pubonayun u JIroKa cBsI3aHEI MeXKAY COOOH CIeIYIONIHMHE IPOCTHIMHI
COOTHOINEHUSIMH:

F sLs x F cls x 2.75)
sFsx=—F";cFsx=——. .
75 7 (

Tpadpurn dyrrnwmit (2.70—2.73), npeacrasienusle Ha puc. 2.7 u
pHc. 2.8, UMelOT CUMMETPUYHEIH BUX W MOAOOGHLI rpadbuxam AAs
KJacCHYEeCKHX IHHepboanYecKUX QYHKITHA.

B ynomanyroit seinie crarse A. II. Craxosa u B. H. Posuna mpo-
BeJeHO eTaJbHOe MCC/AeA0BaHNE MaTeMATHUYMECKHUX CBOMCTB HOBOTO
KJacca runepoInyecKux GyHKIIMN,

2.8. Tunepbonuyeckue yrkumn DuboHayun v fioka O

y=cFs(x)

+

Puc. 2.7. Cummetpuutsie runepboarieckue gyrHkumu
DudoHay M

T
Puc. 2.8. CummeTpHutbie runepboamqeckne dyHkum Aroka

177
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Hpn 9TOM J[JOKa3aHQ, 4T0 CHAMMETPHYHLBIE rnnepﬁonnqecmde

dyaxnun Pubonavun u JloKa, ¢ OLHON CTOPOHEI, 00J1TAIOT peKyp-
PeHmMHEbLMU CBOHCTBAMH, [IOAOGHBIME CBOMcTBaM Uuces PuboHauuu

u Jlioka, c Apyro#i CTOpOHSI, zunepforudecKuUMU CBOACTBAMH, TI0A00- "f‘
HEIMM CBOHCTBAM KJaCCHUECKHX rHIlepboanyecKux GyHKIHME (2.55), ;‘:i
(2.56). s [ (& a8 |« [~ |82 |&lel |4
PexyppeHTHBIE CBOHCTBA CUMMETPHYHBIX IUMepbonnuecKnX HyHK- - é ks Y 3 _,LL MR e . I}
nuit Pubonauun u JIoKa BMecTe ¢ COOTBETCTBYIOMMMH TOMKAECTBAMH g s | ¥ E E E 5 : & E i p ; “gj E ”ﬂ
Juist auces: Pubonayan u JIroKa mprBegerst B Tada. 2.8. i E E & &€y E E & "f & T T8 °
Hanpuwmep, sHaMenuTas «dopmynaa Kaccunu» (2.31) B repMHHEAX 3 g | n ul ol & Bl&l |4 5 =l 2|3 Sl= ke
CHMMETPHUYHBIX Tunepboaudeckux Gyakrni @ubonaguu npencras- § '§ % " é % % E .§ ® E al * g ! % 2y E
JfeTCH B RUJle IBYX «HEIPEePLIBHLIX » TOMXKIECTB: L§ 2 b ;l; p3A A A A f,,; E I‘I’ ‘E * %ﬁ ;f«, g ; "%
sFs?x — cFs(x+1) cFs (x— 1) =~1; A - I - I I e I e B Bl B I B I B R
S Eﬁé&&ﬁéxﬁﬁz&%ﬂﬁ:ﬁ
cFs’x —sFs(x+ 1) sFs(x-1)=1. (2.76—2.77) FAR IR A RAR KRR R R g s R TR R R

> &)

ITH TOKJAECTBa MOKHO PacCMaTPHUBATEL KaK o6obienre «hopmy- g 5
siel Kaccuuu» (2.31) Ha HenpeprIBHYIO 061aCTD. § E. =
CuMMeTpHYHOE IpeacTaBieHue ranepbornyeckux Gyaruuit Pu- B g |
Gonavuu u JIroka obragaeT cBOHCTBAMH, TOAOGHBIMH KJIACCHYECKHM é § ;:'
runepbonnyeckuM GyHknuaM. Hyxe B Tabn. 2.9 ansg cpaBHeHUA @' B § = 'cf " T: Ef p Ry UE =
IPHBeAEHE HEKOTODhle H3BECTHLIE CBOMCTBA KJIACCHYECKHX I'MIEp- z 5 % kS g al oy é = A E ~ Bl wl &
6oMMYeCKHX (PYHKIHA H COOTBETCTBYIOIIME CBOMCTBA CHMMETPHU- 3 A [alelalel A Tal | 3L Al & o
HBIX GyHEIHE PuboHavyy U Jloka. j i § o ﬁl a? T? o @ ﬁ’l I % b A ;
Hanpumep, HauboJiee BaXKHOe TOMKAECTBO JAIA KIACCHIECKUX T'H- % S % < Bl 8l = E ~:— = als E« 3| e T
nepBorueckux GyHKIHI 3 AN R R M R R
’a s :|£+1+t||3‘;°;+§1%+£
ch’x-sh®x=1 (2.78) o SRR E N E R EINE N
= MR A MR I R R I I A R
BBRITJIAJUT CHeAYIOMAM 00pa3oM COOTBETCTBEHHO [JA CHMMETDPHY- ’% % 2 % % % 7:' ‘3’ 8 «: S 2 B %’; 2 SR
HBIX THOepOoInIecKNX byHKIMi Pubonauun u Jloka: 3 8 AR A R R | R B R R

' 5}
4 ] T
cFs’x-sFs’x=—; { £ l5g
5 z | 5§ - =

cLs*z-sLs’x=4. (2.79-2.80) < %";‘ IBEE e RN
L = N IEG! IS IR BN 3 S el g §
Takum o6pa3oM, BBeeHHBIE BhIIIe CHMMETPHYHEIE MHIIep6GoIHye- Z EE ;"*_‘ " :‘?’T % :‘?I‘ 'Iqlg o g "TF ? N =] ::'_?: 5| R
cKkie GYHKIMHY MOJHOCTLIO COXPAHAIOT CBOMCTBA KIACCHYECKHUX I'H- E §§ ;:= ;: o e 23 [ 577 F:.: f I :f C ‘i :E
nepbonuueckux Gyakouit (Taba. 2.9), o npu sToM 0671a5aI0T HOBLI- £ §,5 4§ T;, ',: 'ﬁ, '1, '!: TS +T I »4; + B
MK («PEXYPPEHTHBIMHE » ) cCBOMICTBAMH, HOZOOHBEIME CBOMCTBAM YHCEJI E & S RS ES IS S S RS I N RS ES S STS:

Pdutonaqun u Jlroka (Taba. 2.8).
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ITpu sTOM, B OTIIMYMeE OT KJIACCUYECKHX TUIEPOOTMICCKUX DYHK-
Ui, HOBBIE rUIepbonnyeckre PYHKIUNA UMEIOT «IUCKPEeTHLINA aHa-
Jior» B Bu/le Yuces Pubonayun u JIroka, ¢ KOTOPHIMU coryIacHo (2.74)
YKa3aHHbIe (DYHKIIUU COBIAAAIOT, KOTJa HeNpepLIBHAS IepeMeHHAas
X IPUHUMaeT « IUCKpeTHbIe» 3HaueHud: 0, £1, +2, £3, ...

TabAnua 2.9. lMnep6oAnyeckie CBORACTBA CUMMETPUUHBIX FUNEpPBOAMYECKUX
PpyHKumin OuboHauum n Aloka

Kaaccuueckue Cummer bIe PyHKIMH CummeTpuunsre byRKIUK
runep6oanyeckne PHYH YHKIT P bots
DubGonayyu Thorck
byrKnNN
2 2 2 2 4 ! |
ch®x-sh’x=1 chx—stx=g cLs*x - sLs’x =4

2
ch(xty)=chxchyt Tg-ch (xty)=cFsxcFsyt

2cFs(xt y)= cFsx cFsy+
shxshy

sFsx sFsy sFsx sFsy

sh(xty)=shxchyt

2
T=sFs(xty)=sFsxcFsyt | 2sFs(xt y)=sFsxcFsy+
chxshy V5 @ty d

Fs x sF
cFsxsFsy (b et

2
ch 2x = ch?x+ sh?x & cFs 2x = cFs’x + sFs’x 2cFs 2x = cFs’x + sFs’x

1
sh2x=2shx+chx —ESFSZx= sFsxcFsx sFs2x=sFsxcFsx

3ameTumM, uTo ToxAecTBa (2.76—2.80), Kak M oCTAJIBLHBIE TOKIE-
CTBa, IIPUBeJeHHEe B Tabua. 2.8 u 2.9, moguepkuBaroT GhyHIaMeH-
TaJBHBEIA XapaKTep BBeJleHHBIX BBIIIE 'MIIEPOOJMYECKUX (DYHKIUIA
Pubonayuu u Jlroka.

2.9. 3onoT0ii wodap u reomerTpus Beceaennoi

3oaoToi wodap

B 2005 roxy mexaynaponusiit sxypran Chaos, Solitons & Fractals
(2005, V.26, Ne 3) omy6iukoBan craTsio Anekces CTaxoBa i Bopuca
Posuna The Golden Shofar. dra cratss mocBsmena TeOPUHU PYHK-
OUU 2-T0 TOPAAKA, OCHOBAHHOI Ha 30JI0TOM CeYeHUH. DYHKINA BBI-
TeKaeT eCTeCTBEHHLIM 00pa3soM M3 CHMMETPUYHBLIX I'HIIepGosidue-
cKUX GyHKIu ®PuboHauyu.
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Mer He OyzieM ocTaHABIMBATHCH Ha BBIBOJE BHIDAXKEHUS [JIS Ta-
K0! (QYHKIMHU, a 3aIIMIIeM KOHEUHBIA Pe3yIbTar.

2% =(cFs x—y)(sFs x +y), (2.81)

rae sFs x u cFs x — cooTBeTCTBEHHO CUMMeTPUYHLIH runep6oIHTe-
CKHUIi CUHYC ¥ KocuHYC PuboHayuy, 3a5aBaeMble (2.70), (2.71).

Kax cnexyer us (2.81), Beipaskenue (2.81) sagaer byHKIUIO 2, 3a-
BUCSAIIYIO OT BYX IIEPEMEHHLIX X U Y. Takasa hyHKIus MoxeT GBITH
npejcTaB/eHa B BHU/JE HEKOTOPOM KDUBOJMHEHHON MIOBEepXHOCTH
z =f (x, y) B TPeXMepHOM NpocTpaHCTBe (PHC. 2.9).

ITonyyenHas KPUBOJKHEHHAS TOBEPXHOCTH HAIIOMUHAET 11O CBO-
eif (hopMe POT UM BOPOHKY C 3arubaloliAMCa BBEPX Y3KUM KOHIIOM
(puc. 2.9). ITo npeanoxenuio Bopuca Posuna sra IIOBEPXHOCTH OBLIIa
Ha3BaHa «30JI0TOH modap» HA TOM OCHOBAHWH, YTO B IIEPEBOJE C UB-
pura «1mogap» O3HaYaeT «CUJa, MOIb», & TAKJKe «pOr, B KOTODBIi
TPy6aT B CyHBINA JeHb».

CeHcauMOHHas CTaTbsi HEMeLKUX MaTeMaTukKkoB

B 2004 rony B BechMa aBTODUTETHOM MeXKAYHAPOLHOM KypHaJIe
Classical Quantum Gravity omy6iukoBaHa CeHCaIlMOHHAaA CTAThd B
obsacTu Kocmosoruu. CraThbsa HasbiBaetcsa Hyperbolic Universes with
a Horned Topology and the CMB Anisotropy («I'unep6onuueckas
Bcesnennas ¢ KoHMUYecKoi (poromomo6Hoii) TomoIorKei u aHU30TpPO-

Puc. 2.9. MNosepxHocTb «30A0TO#M Woap»
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nus penuktas (aBTopel Ralf Aurich, Sven Lustig, Frank Steiner,
Holger Then). Ee nonyasipHoe M3JI0KeHNE JaHO B craTbe Makcuma
BopucoBa «Hemenkue MaTeMaTHKM yCTaHOBUIX, UTO BcesnenHas 1o
¢opme HamoMuHAET AYyAKY». CTaThs ony0JIMKOBaHa Ha caliTe «AKaze-
musda Tpururapusma» (Www.trinitas.ru/rus).

AHanus CBeXUX aCTPOGU3NIECKUX JaHHBIX, X OCOOEHHO JaHHBIX
II0 KOCMHYeCKOMY MHKPOBOJIHOBOMY (HOHY (PeINKTOBOE U3JIydeHHE),
KOTOpBIE SIBJISIOTCA CBOEr'0 poja «CHUMKOM» BceieHHOM, KOTOpOM
On1710 Becero 380 THICAY JIET OT POAY, IT03BOJIMJI BEIBECTH YPaBHEHUA,
onpeensaolIe KDUBU3HY U TOIoJIOrH0 BeesleHHOH B 60JIBITUX Mac-
mrabax. I aT¥ ypaBHeHUSA IpHUBeId K CEHCAIITMOHHOMY 3aKJI0de-
HUI0, 4TO BceleHHAaA MOXKeT MMeTh (DOPMY pora miau ropHa. TouHee
roBOps, BeCh HAIIl KOCMOC OKAa3bIBAETCSA BHITAHYT B 9TaKYI0 AIUHHYIO
TPYOKY, C YBKMM KOHI[OM C OJZHOM CTOPOHBI ¥ pacTpyboMm c¢ Apyrou
(puc. 2.10). Takass «KOHCTPYKIUsI» HamIei BceaeHHOM, Kpome Bcero
IIpoyYero, Io/pasyMeBaeT, 4YTO OHA KOHeYHa, a B KAaKUX-TO ee MecTax
BCTPEUYAaTCsa 00JIaCTH, TAe MOYKHO YBUAETH COOCTBEHHBIN 3aTHIJIOK.
Bo3M0XKHO, I/ «3PaBOMBICIAIINX » JIIOLEN BCe 9TO IIPO3BYUYUT KaK
IMOJIHEIYM Opex MM MeduTa CIOppeasiicTa, OJHAKO BEIKJIALKHN MaTeMa-
Tuxka ®@panka IllTaliHepa U3 repMaHCKOro YHUBEpCHUTeTa ¥YJbMa U
ero KoJIJIEI' OCHOBaHBLI HA aBTOPUTETHBIX SKCIIEPUMEHTAJNBHBIX HAaH-
HBIX, moaydyeHHBIX B 2003 romy sHamMeHUTBIM 30HAZOM WMAP
(NASA’s Wilkinson Microwave Anisotropy Probe ).

CpaBuuBas puc. 2.9 u 2.10, HeTPYAHO 3aMETUTh YAUBUTEIbHYIO
CXO0XK€eCTh ITOBEPXHOCTH «30JIOTOH IIodap», IOJYUYeHHON IIyTeM Ma-
TeMaTHYeCKUX UccaefoBaHuM, ¢ dopmoii BecesenHO#, OCHOBaHHOM Ha
SKCIIepHMMEHTAJbHBIX JaHHBIX. OTCIOa BIIOJTHE PE30OHHOMN SIBJISETCS
THIIOTe3a, YTOo I10 cBoell opme BeesreHHas ABIseTCA «110(apoInofoo-
Hoi». Ha puc. 2.11 nmpuBeseHa «urodaponogobHasa» TOMOJOTUA, KO-
TOpasi, BO3MOXKHO, 1 JIEXKHUT B OCHOBe MoZieiu rumepbosmueckoit Bee-
JIEHHOM, IIOJIyYeHHas B Pe3yJIbTaTe KOMIBIOTEPHOI'0 MOAEINPOBAHU S
dysKIun «30i0TOM mIodap» (MomenupoBaHue nposeaeHo Bopucom
Posunbim).

W3 5701t HEeoOBIYHOM aHAJOTUU MEXAY «30JIOTHIM IIToapoM», OC-
HOBaHHBLIM Ha 30JIOTOM CE€YEHHUH U I'uepOosnyecKux GyHKIuax Pu-
6oHauuH, U GopMoii ruiepboIndeckoit BecesreHHO, K KOTOPO# HEMeII-
KUe MaTeMaTHuKM IPUIILIM Ha OCHOBE aHaJM3a SKCIePUMEHTaJIbHBIX
IaHHBIX, CTaxoB u Po3uH caenai oueHb Ba>KHBIN BBIBOJ: 30JI0TOE Ce-
YeHue U CBsI3aHHbIe ¢ HUM uncia PrboHauyn 0TOOparKaroT rapMOHHIO
BcenenHOM Kak ejuHeHUe YyacTel B 1ieyioM. C Ipyroi CTOPOHEBI, PEKYp-
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PeHTHbIe nociefoBaTeabHocTH Pubonauun u Jloka MOPOMKAAIOT HO-
BBIH KJIacc TunepboJndecKuX QYHKINHA, 061aal0IIuX He TOJbBKO BCe-
MH CBOMCTBaMH KJIACCUYECKUX TUIIEPOOIAUECKUX byHKIUHA, HO U
PEKYPPEHTHBIMHU CBOMCTBaMH, IIOJOOHBIMHE CBoicTBaM umces Pubo-
Hayuu 4 Jlroka. Y ot HOBBIe QYHKIIUY NIPOSABIAIOT cebs He TOJBKO B
GuosornyeckoM Mupe («3aKOHBI (PUILTIOTAKCHCA»), HO, BOSMOKHO, HA
BCEeX YPOBHAX OPraHU3ali MaTePUH.

Taxoii cuHTe3 rapMOHUM, PEKYPCHHU ¥ TUNEPOOIMYECKUX (DYHKIIHIA,
CraxoB u Posun HasBamu 3os0muim zunepbonudeckum nodxodom. Vs
IIPOBEJIEHHOI'0 MCCJIEJOBAaHUS BHITEKAET aKTYaJbHOCTh MCIIOJIb30BAHUSA
30710m020 zunepOoauYecK020 nodxo0a A COBPEMEHHOM (PUBHKY 1 KOC-
MOJIOTHH.

Puc. 2.10. ®opma BceaeHHom

Puc. 2.11. «lllochaponoaobHasi» TonoAorus
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2.10. FlpamoyroabHuk @uboOHaY4M 1 cNUpaAs
OnooHau4u

MpamoyroasHkn ®uboHauum

Paccmorpum pax Pubonavuu: 1, 1, 2, 3, 5, 8, 13, 21, ... BossmeM 1Ba
MaJeHbKHX KBajpaTa CO CTOpPOHOM, paBHOM 1 (IIoOIMafhb KaXKAOroO
kBazipaTa 6yAeT paBHA 1) M c10KHMM KX BMecTe. B pesynpTare o6pasy-
eTcAd IPAMOYI'OJBHHMK pasMmepoM 2 x 1, Ha3pIBaeMbIH «<«ABOMHBIM
KBaJApaToM». 3aTeM Ha Goabmell cTOPOHE «JBOMHOTO KBafpaTas II0-
CTPOMM HOBHI# KBafpaT pasmepom 2 x 2. B pesyiabTare moxyuyum
OpAMOYTONILHUK pasMepoM 3 x 2. Ha Gosbineif cTOPOHE 5TOT0 IPAMO-
YTrOJBHHEKA TOCTPOUM HOBBIH KBaZpaT pasMepoM 3 x 3; B peaysinTaTe
IOJYyYUM HOBBIH IPAMOYTroAsHHK pasMmepoM 5 x 3. IIpogomkas aTor
mpornecc, 6yeM IocJIeA0BATENbHO I0AYYaTh IPAMOYTOJIbHUKH, B KO-
TOPBIX CTOPOHBI ABJSAIOTCH COCeAHHMMH uyHciamMm PuboHayyd, TO
ecTh, MMeIoT padmephl: 8 x 5, 13 x 8, 21 x 13 u T. x. (puc. 2.12).

Takue IpAMOYTONIBHAKHE ME GYAeM HA3BEIBATEL NPAMOYZOLbHUKA-
xmu Pubonaynu.

Cnunpasb ®uboHavum

A Temepr B KaXZOM H3 KBAJPAaTOB, 00pasylINX UPAMOYTONHEHHUK
DuboHayyu, IIPOBEAEM AYTY, MPEACTABISAONIYIO c000i YeTBEpPTh OK-
pyxHocTH. CoeIUHAA 9TA AYTH, Mbl HOJYYHM HeKOTOPYIO KPHBYIO,
KoTOpas HanmoMWHaeT Io c¢opMe coupans (puc. 2.13 u puc. 14 ma

13

A F D

Puc. 2.13. Cnnpasb OuboHauum

Puc. 2.12. MNpsmoyroabHmk
Oubonaqum
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BeTHOMH BRJeiike). CTporo roBops, 3Ta KpuBas He ABJIAETCA CIHpa-
JIBI0 ¢ MATEMATHUECKOH TOYKH 3peHn A, HO OHA ABJSeTCA 0YeHb X0po-
nieit annpoxkcuManueil cinpaeii, KOTOPLIe ITUPOKO BCTPEYAIOTCH B
npupoje. B gansHelmeM KpuByIo Ha puc. 2.13 MEI 6yZeM Ha3bIBATE
cnuparvio Dubonauyu.

Cnupars @uboHavum B npupoae

Benmxuit mosT ¥ ecTeCTBOHCIBITATENb I'€Te cuMTan COMPATHHOCTH
OAHHM M3 XapaKTepPHBIX IPUSHAKOB BCeX KUBHIX OPraHM3MOB, Ipo-
SABJIEHUEM CAMOH COKDOBEHHOH CYINHOCTH XKU3HHM. CIHpajbHO 3a-
KPYYHBAIOTCA YCHKY pacTeHUH U pora 6apaHa, 10 CHEPAJIH IPOHCXG-
JUT POCT TKAHeH B CTBOJIAX JEPeBbeB, IO CIMPANH PACIIOJJOKEHL
CeMeYKH B NoACONHeyHHKe, KaK /bl 12 Hac MHOI'0 pa3 BOCXHILAJICS
¢opMoit MOPCKHX PAKOBHH, KOTOPLIE TAKIKe IOCTPOEHEI II0 CIIUpaJie-
BuaHOMY 3aKoHY. Ho Beap u mama amaxTHKa Tak:xe HMeeT COMpa-
JeRUIHYI0 hopmy!

Hauynem co cnmpasesnAHON GOpMB PAKOBHHBI Haymuayca (pHc.
2.14 u puc. 15 na npeTHo# BRAeliKe). Ee cpaBHeH#e co cnupaivio Pu-
6ornaywu (puc. 2.13) gaer ocHOBaHHE cXeJaThb BREIBOJ, HUTQO PAKOBHHA
HAYTHIYCA NIOCTPOEHA II0 IPHHUIMIOY cnupaiu Puboxnauwyu. 3ITY Xe
(hopMy MOKHO YBUAETH H B APYIUX MOPCKHAX pakoBHHAX (puc. 2.16).
Tax:ke B porax 6apana (puc. 2.15) u I'anakTuke (puc. 2.17 1 puc. 16
Ha IIBeTHOM BKJIEHKE) MBI BUANM MOTHBEHI crupary Pubonayuu.

Ha puc. 2.18 1 puc. 17 Ha qBeTHOH BKJIEHKe IPHUBE/eHEI IDKMePEI
XYI0XKEeCTBEHHBIX 00pasoB, KOTOPEIe BOBHUKAKIOT B Pe3YJIbTATE KOM-
TIBIOTEPHOTO MOZEIHPOBAHUA cnupanei: Pubornaiyu.

2.11. Xumunsa no ®udoHavumn

3aKOH KpaTHbIX OTHOWEeHHUH

Muorue yyeHnle yTBEpPIKIAOT, YTO HAKONJIEHHAA CYMMa 3HAHUU B
Kakoi-au6o 06J1acTy TOJLKO Torja MokeT ObITH Ha3BaHa HayKoil, KO-
r'J1a OHA 0T Ka9eCTBEHHOTO OITHCAHN A NEPEXOAUT K YeTKHM KOJUYeCT-
BEHHBIM ONMCAHHUAM (M3BECTHO CjeAyiolllee KPBHIIATOE BHIpa keHHe:
«B rax ol HayKe CTOJLKO HAYKH, CKOJBKO MAaTeMaTHKH » ). K korny
XVIII Bexa B XxuMu# Ob1JI HaKOILIeH 3HAYATENLHBIN 00beM 3HAHHIA,
XHMHKH HAYYHJIKUCH Pa3JIaTaTh MHOI'ME CJIOXKHBIE Bell[eCTRa Ha Ipo-
CThIe, H3 IIPOCTEIX MOMYYaTh CI0kKHEIe. Bece aKkTyallbHEe cTaHOBUJIICA
BOIIPOC O KOJMYECTBEHHOM COCTaBe PAa3IMIHBIX XMMHUYECKUX coedu-
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Puc. 2.15. Pora 6apaHa
3aKpy4MBaloTCs MO CrUPaAm

Puc. 2.14. Cnupaab HayTUAyca

F

Puc. 2.16. Cnupaan ®uboHa44m B MOPCKUX pakoBUHAX

Puc. 2.17: FaAakTHKa umeeT popmy Crnmpasu
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B) r)

Puc. 2.18. XyaoxecTBeHHble 06pa3bl, MOCTPOEHHbIE C UCMOAb3OBaHUEM
cnupasen OuboHau4m

HEeHUH, 0 IPOIOPIUAX IPOCTHIX BEIeCTB B COCTABE CJOMKHBIX. ITO
Ob1I0 HEOOXOOUMO AJIA CO3JAaHUSA CTPOMHOM TEOPHUM XHUMHUYECKOIO
CTPOEHM A, U 3TOoro TpeboBasia MPaKTHKa IPOM3BOACTBA PA3JIAYHBIX
XUMHUYECKHUX IPOAYKTOB.

Cynbba 3abpocuina ¢panmysckoro xumuka Kiaoga Jlyu Beprome
(1748-1822) Ha consiHbIe o3epa, pacnosoxkeHHbsle B Erunte. 3necs
YepHOKOKHe pabouue Iof MaJAIIMM COJHIIEM A0ObIBaIu coxy. Iou-
rue Mecsansl Beprose HabMIO#a, KAK IPOUCXOAUT KPHCTAIIN3AIIM S
COZBI U3 COJITHOT'O pacTBopa. B pesynTaTe AINTEJIbHBIX HAOIIOeHWH
BepTtosute mpuiies K BEIBOAY, YTO BeI[eCTBA MOT'YT COeAUHSATHCS APYT
C IPYr'oM B IIDOM3BOJIBHBIX COOTHOIIEHUAX, YTO XUMHYECKHE CoeJuHe-
HUS UMeIOT HEeIIOCTOSTHHBIA COCTaB, KOTOPBIA 3aBUCUT OT YCJIOBUM UX
IIOJIy4eHUS U OT MaCChl pearupyolluX BellecTs.

Asrtoputet BepToJiiie B Mupe HayKu OBLI JOCTATOYHO BHICOK, MHO-
r'vMe XMMHUKH COIVIAIIAJINCE C €r0 Teopreid CTPOeHUS XUMHUYECKUX Be-
mecTB. Pparnysckuit xumuk Hozed Jlyu Ilpyer (1754—-1826) OnLa
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IepBLIM YUeHBIM, KTO 23aCOMHEBaJICS B IPABUIbHOCTH TeopuH Beproa-
ne. Pentasg npakTAYecKHe 3aJa4M MOJYSEeHHS METAJX0B U3 PYX, OH
H3yJYaJ COCTAB PA3/IAYHBEIX OKHCJ/IOB METAJIJIOB ¥ IPHILEN K BRIBOZY,
4T0 COeIHHEHNA MMEIOT CTPOr'e MOCTOAHHBIHN CcOCTaB, Re3aBUCHMBI 0T
yCJIOBKE uX 00pazoBarua. OH ITOAYUaJ OKHCEH CBUHITA M3 PYA Pa3HBIX
MeCTOPOMJIeHHH, PASTHYHEIME crioco0aMHi, H BCerga dT0 COefHHEHHe
MIMeJIO OAHH H TOT ke cocTaB. Ecoi yKe coefuHeHMH OBIJIO HECKOIBKO,
KaK, HAIpHUMep, Yy sKejJes3a ¢ KHCJOPOAOM, TO COCTAaB MX U3MEHANCA
CKa4KOM, OT OJHOr0 IIOCTOAHHOI'O COeJ:IHEHUA K IPYTOMY.

Tak BOSHHK 3HAMEHHTHIA criop MeXXIy ABYMS BeJIMHKUMH YUEHBI-
Mu PpaHIUK, ATUBMuUHACH Gosee 10 neT. B KoHIle KOHIOB YUeHEIe
ApH3HAIH IIpaBoTy [IpycTa, u 6511 YTBEPIKACH 3AKOH NOCMOAHCMBA
cocmasa xumuieckux coedurnenuil. TpyraMu aHIIINHCKOrO YUEHOTO
L. Hanerona (1766—1844) B XuMuu yTBepAUIIOCHE GMOMAPHOE Yye-
Hue u OB chOPMYIUPOBAH 3AKOH KPAMHbLLX OMHOULeHU, IO KOTO-
POMY MEXKJIY aTOMaMlii B COeAMHEeHHAX YCTAHABIHMBAIOTCA IPOCTHIE
ileJIOYHCJIeHHLIe COOTHOINEHHA. IT0 JAaJI0 BOZMOYKHOCTh CIINCEIBATE
COCTaB XMMHYECKUX cOeSHHEHMEI nMpocThIiMK dopmynamu. U ceiiuac
KasKAblil IITKOJBHHUK 3HAET, YTO COCTAB BOALI ONMCHIBaeTCs GopMy-
soit H,0, nosapernoii conx — NaCl, okuen muuka — ZnOu T. 4. Xn-
MHS cTajia TOYHOH Haykoil. Poguiaces gake nenast obgacTb XHMUH,
N3y4arwIllas COOTHOIIeHHE aTOMOB B COeJHUHEHHAX H Ha3bIBaeMmas
cmexuomempuetl.

YrBepikAeHNe 3aKOHA KPAMHKbiX OMHOULeHU{ — OJHO H3 3aMeya-
TeJNLHBIX JOCTHKeHHiI MHPOBOHM HAYKHM: K3 Xaoca aTOMapHEIX IIpea-
CTABJICHMI BBIPOCJIA IIPOCTas, CTPOMHAas, KpacUBasd cHCTeMa. ATOMBI
Pa3IMYHBIX 3JIEMEHTOB MOTYT 06pa30BLIBATH GECKOHEUHO MHOT'O BCe-
BO3MOKHBEIX COYETaHHI, COeJMHEHBEIX CHIAMU XHMHAYEeCKOH CBA3H.
Ho ToabKO HEKOTOpDbIe U3 HUX SBJISIOTCA YCTOHYMBEIME ¥ COXpaHd-
0TCA, 4 Apyrue morubaioT, pacnajaloTca Ha GoJiee YCTORUYMBEIE CO-
eHHeHNA. A YCTOMUHBRIMYU OYAYT Te COUSTAHUSA ATOMOB PA3THMUYHBIX
3JIEMEHTOB, KOTOpPEIE OTBEYAIOT IPOCTHIM IIeNIOUKCIEHHEIM OTHOIIIe-
HHAM KOMIIOHEHTOB. ¥ JHBHTEJLHO IIPOCTO, ACHO, JOXOAYMBO H... OT-
BEUAeT NpeJCcTaBJIeHUAM IPEBHUX NH(ATOpeiIleB 0 IVIaBEHCTBYIO-
Iieit posw YKces B opragn3anuu Beeneanoi.

Kaszanocn 661, Bce ¢Tallo HA CBOE MECTO, Bce cTajto AcHbiM. Ho B
HayKe TaK He ObiBaer, JI000e OTKDPBITHE POXKIAET HOBBLIE BOIIPOCEHL.
Orasanock, 4TO He BCe IPOCTO C TEJOYMCIeHHEIMH OCHOBAHUSAMH.
Ilpex e Bcero HesicHO, YTO MOHHMATE O/ «HeGONBIIMME » IEeJBIMHA
YHCJIaMU aToMOB B (OpMYNax coenuHenuii. Iloka uayuaau cpaBHH-
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TeJILHO IPOCTBIe XWMHYECKHe COeJUHEHMS, OTHOIIEHHE ATOMOB B
HAX OOBLIYHO OTBeYaJ0 HeGOMBIIMM YHcJaM, Hanpumep, B H,0,
Al;0,, Fe,0,, As,0,;. Ho Xpyr H3y4aeMbIX XUMHYECKHX COSAMHEHUH
CTPeMUTeNBbHO pacmupsica. IlogBuiancs GopMyanr coequHEeHH O
CTEXHOMETPUIECKHUMH Kodhdpunmenramu 7, 9, 15, 21 u . 1. A xorga
Havaay U3y9YaTh COCTAB OPraHUYECKMX COeAMHEHHU, 0 IPOCTHIX Ie-
JIOYHCIIEHHBIX OTHOIIEHUAX U 'OBOPHUTE CTANIO HeynobHo. CBoeoGpas-
HEIM YeMIHOHOM B cTexHoMeTpus crana JJHK 6axrepuodara, omu-
coiBaeMasA  GopMyNo  CypyoHyppr Ny 00,5185, Kaxme ysx Ty
OTHOIIEHHS «HeGOJIBIINX» IIENBIX YHCeN — 3Aech PUTYPHPYIOT e-
ThIPeX3HAYHLIE BEJIMYMHEL.

3HaYNT, He BCE IPOCTO B CTEXHMOMETPHYECKUX B3AKOHAX: IPOCTOTA
371eCh COYETAETCS CO CJOMHOCTHIO, 8 BOIIPOC O BO3MOMKHBIX COOTHO-
IMeHNAX aTOMOB B COSAHUHEHMAX OCTAETCS BOOGINE OTKPRITHIM.

UccaeaoBanusa H. A. BaciotuHckoro

YrpauHckuil yuenrrii Hukonait BacroTurceKH ABageTcs Mo obpaso-
BaHWIO ¥ ONIBITY PabOTEI XMMHKOM, M€0JIOTOM, METAJLIYProM H MAIITH-
HocTpoureseM. OcofeHHOCTBIO ero HayyHOH pabGoThl sABjsercs
CTPeMJIeHHE HAUTH KPUTEPHH FapPMOHUH M KPAacOTHI B IPMPOJE H MC-
KYCCTBE KaK OCHOBY COBepIIeHCTBa M caMoopraEus3anuu. 1 sTu ero
ujer Hauboliee SIPKO BOILIOLIEHBI B €ro0 KHWre «30J0Tas NIpoIoOp-
nusi», ony6auKoBanHOM B 1990 rogy.

M nosromy He caydaiino, uro umenno H. BacioTuHcKHit BiepBoie
IOCTaBMHJI CIEAYIONIHIL BOIIPOC: He IPOARJISAIOTCH JIH B (POPMYJIaxX XH-
MHYECKHX coelHHeHuH uncia PuboHauyn, He NOJUNHAETCS JH XH-
MUYeCKas OPraHH3auA 30JI0TOM HPoIopnum?

HeAcTBUTENIBEHO, CPeIM XMMHUYECKUX COeIMHEHHN HepeJKO BCTpe-
YarTCH TAKME, B GOPMyJIax KOTOPHIX uMeroTes Yucia Puborayuun 1,
2, 3, 5, 8 wim uucha Jlwoka 1, 3, 4, 7, 11. OaraKo, BO3MOXHO, 3TC
TOJIBKO cIVYaliHble COBIAEHNA; CPelH BCEBO3MOKHBIX COOTHOIIIEHMH
aTOMOB B COEMHEHHAX, KOJIUYECTEO KOTOPHIX NMpaKTHYecKu Gesrpa-
HAYHO, HEYAHBHTEJLHO BCTPETHTS M Yucia U3 pajga PuboHayuy win
pana Jlroka. Tonbko Haluuue B hopMyIax coe[HHEHUH UHces] yKazam-
HBIX PAJOB B HX 3aKOHOMEDHOM, a4 He CJYYaHHOM COUYETAHMH O3B0 -
JIO GBI CAEJIATh BHIBOJ O CBA3H COCTABA TAKHX COSAMHEHHI ¢ 30JI0TOM
nponopiued.

BacroTHHCKOMY yAaN0Ch OGHAPYKHUTS TAKHE COEUHEHUA IIPH U3Y-
YEeHWH OKHCJIOB ypaHa ¥ xpoMa. IIpy oxkncneHHN ypaHa coctas ofpa-
3YIOIIHXCcs OKHCJIOB H3MeHAeTCs He HeIPEePLIBHO, & CKaYKoo6pasHo —
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OT OJHOT'® YCTOHYHBOTO COEUHEHHUS ¢ Ne/IOYUCAeHHEIM COOTHOIeHN -
eM aTOMOB K Apyromy. Mesxny oxuciamu ypasa UO, u UQO; oGpasyer-
s eJIbIi pAj| IPOMEKYTOYHBIX coeJUHeHM, COCTaB KOTOPBIX OITUCHI-
saetcs dopmyaamu U,0q, U0, U045 UgOyy, Uy304,. Kak BunumM, B
HMX OTHOIICHHA ATOMOB PaBHEI OTHOIIeHHAM unces PuboHayuu, pac-
[0JIO’KeEHBIM depea 0fHO. Jlerko Moxazarhb, UTO STO OTHOINEHNE B Ipe-
JeJle CTPEMUTCS K KBafipaTy B0JI0TOM MPOIOPIIKH. H. BacroruHckuii
TaKsKe YCTAHOBHJI, UTO cOCTaB okicA0B xpoMa Cry0;, Cry0g, Cry0,501-
pelensior unciaa Pubonayum.

TonniTaemes ray6axe IpoaHAIH3UPOBATE COCTAB OKUCJIOB XPOMa
¥ ypaHa, HOZdMHeHHBIX YuciaM Pubonauuu. Her ym sxecs boJee
rIyGOKHX 32KOHOMEDHOCTEeH XMMHUYIeCKOH opragH3anHu?

OBLIeMPHEATO COCTAB XUMUYECKIX COeRHHEHUH ONpeeNTh Co-
OTHOLIEHHEM aTOMOB 3JIeMEHTOB, BXOIAIIKX B 3TH coefluHern:. Ho
MOIKHO XMMHUUecKoe coefHHEeHHe paccMaTPHBaTh COCTOANIMM U3 470~
MOB (HOHOB) Pa3JIHYHEIX 3JIEMEHTOB U [IOXBHIKHBIX BAJIEHTHBIX 2JI€K-
TPOHOB, KOTODHIE «OTBEYalOT» 32 00pasoBaHle XHMHUYECKHX cBased
Mex Iy aromamu. Tak, HApHMeD, B OKCH/E Cr,0;Ha 7 aTOMOEB XpOMa
¥ KucJjopoaa npuxoaurci 10 BaJeHTHEIX 3JIEKTPOHOB. Ecnu npous-
BECTH aHAJOTMYHEIE PACYeTH AJMA Bcex OKCHAOB paaa Pudbonadyy,
MOAYYUM CIefyiomue OTHOIIEHAA CyMM aTOMOB K CYMMaM BaJIeHT-
HBEIX sJeKTpoHoB: 10:7;16:11; 26:18; 42:29; 68: 47. A Temeph 00~
cJeI0BATELHO YMEHLITKM TUCAKTEIM 1 3HAMeHaTeTH dTHX Ipobeit
Ha psi urcen ®uboHauuH, OTBEYAIOIIUX KOJUUECTBY ATOMOB METAJ-
JIOB B 3THX coelnHeHHAX: 2, 3, 5, 8, 13. B pesynpTare HOAYYHM OTHO-
menus 8:5, 13:8, 21:13, 34:21, 55: 34, To ecTh pacnoyloKeHHbIE
papgom unciaa ®uboHavud, OTHOIIEHNE KOTOPHIX B Ipeese CTpeMHUT-
cA K 30JI0TOH IPOIIOPITHH.

H. BacIOTHHCKHI IPHBOAXT TAKKe COeIMHEH U ypaHa, OIHCEIBae-
Mble uneaamu Jiroxa, Hanpumep U;0;, U,0,,, U,0y4, Uy;0y9, U504

TaxuM obpasom, H. BacCIoOTHHCKMIl JOCTATOTHO ybemHTEeNBHO IPO-
AEeMOHCTPHDOBAJ, YTO XMMHYECKHEe COeAHHEHHd, OPraHH30BaHHBIE
«T10 PUGOHAUYN », CYIHECTBYIOT!

B sToii cBA3M XOTeJochk OBI ellie pas NIpyBJIedYb BHHMaHUE K YpaB-
HEeHUIO 30JI0TOH NpolopIuH n-i crenenn. Kak 65110 10Ka3aHo B 1a-
parpade 1.3, cymecTByeT ABa THIA YpaBHEHUA 30JI0TOH TPONOPOHUH
71-# cCTelleHH, a MMEHHO:

x" = anz ~F .

x" =F,x+F, . (2.82-2.83)
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Baxxno moA4epKHYTE, YTO YHACJIOBEIMH Koaq(IIHeHTaMH B ypaB-
HeHUAX (2.82), (2.83) apaaworca uucna Pubonavuu F,, F,_ |, F, .
HamoMHMM, 4TO INIABHEIM MaTeMATHYECKHM CBOMCTBOM ypaBHeH"Hﬁ
(2.82), (2.83) aBrsercd To, YTO Bce OHA MMeEIOT 06Ul KOPeHb — 30+
JIOTYIO IPOIOPITHIO.

Kax ynoMumasoch, Ip¥d H3y4YeHHH HEPTeTHUECKMX COOTHOIIE-
HHH B CTPYKTYpE MOJIeKYJIbl 6yTafieHa — eHHOro XUMHYeCKOro Be-
I[eCTBa, KOTOPoe HCIO0JAb3YeTCA NP NPOMIBOJCTBE KaydyKa — M3-
BeCTHBIH amepHKaHCKHil ¢uauk, Jlaypear Hobenepckoil mpemuu
Puuapa PeitnMaH HeOKHIAHHO O0OHADYXKHJ, YTO 5TH COOTHOMICHUS
ONHMCBIBAIOTCH € IIOMOMIBIO YPaABHEHHA

x*=3x+2,

KOTOpOe fABJAETCS YaCTHLIM cliyuaeM ypasHeHus (2.83) giusa n = 4.
Ho Torza ecTh BecbMa BECKHE OCHOBAHMS IIPEAIIONIOKHUTL, YTO
3HepreTHYeCKHe COCTOSHUA APYIrHX XUMUYECKUX COe[JUHeHHH MOTYT
OBITE CBefleHDI K yPaBHEHHAM 30JI10TOH nponocpuu (2.82), (2.83). Ta-
KHM 00pa3oM, «xuMuA 10 PUOOHAYYN » MOMKET OKa3aThCA HHTepec-
HBIM HallpaBJIeHUeM XMMUYEeCKHX HCCIeJOBAHHI, KOTOpOE MOKeT
TIPMBECTH K YIJIyOJIeHNIO HAIIWX 3HAHUH 00 OKPYKAIONIeM Hac MUpe.

2.12. CummeTpus NPUPOAbI U NPUpoAA
CUMMeTpUn

OCHOBHbBIE NOHATHUA CUMMETPUK

Eme oxunM GyHgaMeHTANBHEIM IOHATHEM HAVKH, KOTOpOe HAPAAY
C TOHATHEM 2@PMOHUU HMEeT OTHOIIeHYe NPAKTHUYeCKH KO BCeM
CTPYKTYpaM IPHPOZL], HAYKH H UCKYCCTB&, SBAAETCA NOHATHE CUM-
Mempuu, '

Brigaromuiica MatTemMaTuk I'epMman Befinp BRICOKOC OUSHHI pOJbL
CUMMETPHH B COBpEeMeHHOHU HayKe:

<«CmMmeTpus, Kak Obt IWHPOKO MAW Y3KO Mbl HWM NOHWUMAAMW 3TO CAOBO, eCTb
MAES, C NOMOLLBIO KOTOPOW HEAOBEK NbITAACH OObACHHTL ¥ CO3AaTh NOPAAOK,
KpacoTy W COBEPLIEHCTBO».

Yo se Takoe cuMMeTpusa? Korga Mbl cMOTPHM B 3€PKAJIO, MEI Ha-
O01aeM B HEM CBOE OTpaKeHIe — 3TO IPHUMED 3ePKAAbHOIL cuMMem-
puu. 3epkaJbHOe OTPaKeHWe — 3T0 IPUMeP TaK Ha3bIBaeMOrl'o OPTO-
FOHAJILHOTO NpecOpasoBaHuda, H3MEHAOMET0 OPHEHTALLHIO.
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B nanGosee o6ImeM BUje TION cuMMempuell B MATeMaTHKe [IOHU-
MaeTcs Takoe npeoGpasoBaHue IIPOCTPAHCTBA (IJIOCKOCTH), IIPH KO-
TOPOM KasKAas Touxka M IepexoiHuT B APYry0 Touky M' oTHOCHTeNb-
HO HEKOTOPOH IJIOCKOCTH (MJM OpAMOi) «, Korga oTpesox MM’
ABJISETCH NePHEHIUKYASPHLIM IJI0OCKOCTH (MK IpaAMoil o) U gexuT-
¢4 ero ronosaam. IlnockocTs (IpaMasn) o Ha3bIBAETCS IPHU BTOM ILJI0C-
KOCTHIO (MJIH OCHI0) CHMMETPHH.

K dymnameHTanbHEIM ITOHATHAM CHMMETPUH OTHOCATCA NIOC-
KOCMb CUMMEMPUL, OCh CuMMempul, yenmp cummempuu. Ilrocro-
cmulo cummempuu P HazbIBaeTcs Takas IIJIOCKOCTh, KOTOPAas JeAHT
¢Hrypy Ha JBe 3eDKaJBHC PaBHEIE YaCTH, PACIONOMEHHbIe APYT OT-
HOCHUTEJBHO JPyra TaK, KaK [HpeIMeT H eTo 3epKajibHOe OTPaXeHNe.
Hanpumep, uso6pakeHHsIit Ha puc. 2.19 creBa paBHOGefpeHHBIN
TpeyroinbHuK ABC BoIcoToit BD pasjensercs Ha Be 3ePKAJIBHO paB-
Hble moNoBUHEL ABD u BCD; npu sToMm Beicora BD saBagercsa «cie-
IOM» IJOCKOCTH CUMMETPHH P, mepleHANKYJIAPHON NJI0CKOCTH Tpe-
yroasHHKa. Ha puc. 2.19 cupaBa u3o6paskeH TakKe IPAMOYTOJbHBLI
napajaesjenunes (KUPIWYNK, CIHYEYHBIH KOPOOOK), KOTOPHIM HUMe-
€T TPH B3aMMHO LeDOEeHIWKYIAPHELe IIIOCKOCTH cuMMeTpun 3P. He-
TPYAHO YCTAHOBHUTH, UTO Ky0 061aaaeT NeBATHIC NJIOCKOCTAMHA CHUM-
mMeTpun — 9P.

B

A D c

Puc. 2.19. CuMMeTpHs TPeyroAbHUMKA W Napasreaenineaa

Ocbio cummempuu L HABHIBaeTCH TaKas NpAMas JUHHA, BOKPYT
KOTOpPO# cHMMeTpHYHasd GUrypa MoxxeT GLIThL IOBEPHYTA HECKOIBKO
pas TakuM 0o6pasoM, UTO KaKJbIi pas GUrypa «CaMOCOBMEIIIAETCH »
cama ¢ coboiil B TpocTpaHcTBe. UHCI0 TaAKUX TMOBOPOTOB BOKPYT OCH
CHMMETDHH HadsiBaeTcd nopadionm ocu. Hanpumep, paBHOCTOPOHHEHI
TPEYTOJIBHUK UMEeT 0cb cuMMempuu L., Opoxoadainyro yepes IeHTD
TPeYroNbHUKA M IePHeHAUKYIAPHYIO IIJIOCKOCTH TPEYTOIBHUKA. DTO

2.12. CmmeTpus Npupoabl v npupona cummetpun @ 193

O3HAYAET, UTO CYIIeCTBYIOT TPH CI0C06a NOBOPOTA TPEYIONbHAKA BO-
KpYT OCH, IIPH KOTOPOM IIPOMCXOJHUT €r0 «CaMOCOBMeIeHMe». SICHO,
TO KBA/IpAT NMeeT ocb cummempuu L,, a nenraron — L. Konyc rak-
e HMeeT 0Cb CUMMemPpUL, TPUYEM IOCKONBKY YHCIIO HOBOPOTOB KO-
HyCa BOKPYT CBOEH OCH CHMMETDHH, IPUBOAAIIHAX K «CaMOCOBMeIte-
HHIO» OECKOHEYHO, TO TOBOPAT, YTO KOHYC HMeeT och cummempuu
Tuna L .

Haxonen, yenmpom cummempuu C Hasbisaeres ocobas TOYKa
BHYTPH (DUTYDBI, XapaKTepH3YIOMAACA TEM, YT0 J06as IpoBejeH-
Ha#d Yepes TOUKY OpAMas 0 o6e CTOPOHEL OT Hee W Ha PAaBHBIX pac-
CTOSHUAX BCTPeYaeT ONMHAKOBEE (COOTBETCTBEHHEIE) TOUKM (DUTY-
pbl. MaeaJbHLIM IpPHMepOM TaKOM QUrYDPEI ABNAETCS map, OeHTp
KOTOPOTC ¥ SBIAETCA €TI0 YeHIMPOM CUMMEMPUL,

3aKoHbI CMMMETPHK B NIpUpOAe

CHMMeTpHS IMPOKO BCTpedaeTcAd B OGBEKTAX JKMBON M HEXKHBOM
npupoasl. Hanpumep, cUMMeTpHs B XMMUH OTPaXaeTcs B reoMeTpu-
9ecKoil KoHpurypanuu Moaexy.. Tak, HanpuMep, MoJIeKYJ1a MeTaHa
CH, o6nanaer cummerpueit Terpaszpa. [lousTre cuMMempuu BN~
eTCA NeHTPANLHBIM [IPH UCCIeJOBAHNY KPUCTAILIOB. IIpy aToM cuM-
MeTpHs BHEIIHUX (OPM KPHCTAJLIOE ONIPeesIAeTCA CHMMeTpHeEN ero
4TOMHOTO0 CTPOEHU A, KOTOPasA 06ycIaB/INBaeT X CHMMETPHIO (hU3nue-
CKHX CBOMCTB XpHCTaJIa.

Oco6eHno IIHPOKO MOHATUE CUMMEMPUL IPUMEHUTEIHHO K bu-
BHYECKHM 3aKOHAM HCIIOJNB3YeTCA B COBpeMeHHOI ¢usuke. Ecnu 3a-
KOHEI, YCTAHABJAHBAIOIIHE COOTHOIIEHHS MEXIY BEJIHUMHAMY HUJIH
onpefenAmIINe H3MEeHeHHEe 3THX BeJTHYUH CO BpeMeHeM, He MeHsIoT-
CA HDH OnpeleseHHBIX Oomepanuax (mpeofpa3soBaHMAX), KOTODHIM
MOKeT GBITE TOJBEPIHYTA CHCTEeMA, TO N'OBOPAT, UTO 9TH 3aKOHBI 06-
JTaJalT CHMMeTpHeH (MIM WHBapMAHTHEI) OTHOCHUTEJIBHO AAHHEIX
npeobpasoBanuii. Hanpumep, 3akoln TAroTeHHs AeHCTBYeT B JMo6oii
TOYKE IPOCTPAHCTRA, TO eCTh OH ABJSeTCA HHBAPMAHTHEIM IO OTHO-
IIeHU10 TIePEHOCA CHCTEMBI KAK IIeJI0T0 B IPOCTPAHCTBE.

Ilo MHeHMIO YUeHOTO-PHITHKIIONe IHCTA aKaJeMuKa B. H. BepHag-
CKOr0, «CHMMETDHs... OXBATLIBACT CBOHCTBA BCeX IoJeif, ¢ KOTOpPEI-
MU IMEeT LeJI0 QHU3UK B XUMHK» .

Ha ABneHMe cuMMeTpHU B KUBOH IIpHpOXE o0paTHiIM BHEMaHue
elte nudaropedns B CBA3N ¢ PA3BHTHEM HMHU Y9I€HHS O FapMOHUH.
Ycranosieno, yto B Ipupoge HamGoJee PACIPOCTPAHEHB! KBa BHJA
CHUMMETDHHY — 3¢pKaNbHAA U AYie6as (MWIKM paduanbias) CHMMETPHH.

14-2391
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Puc. 2.20. MpupoaHble hopMbl C CUMMETPUEN: a) — «BraaTepaAbHONY,
6) — «paAMaAbHOM»

3epraavHoil cuMMeTpuei obiafaoT 6a6ouka, JUCTOK, XKYK (puc. 2.20,
a), ¥ 4acTO TaKOU BUJ| CHMMEeTDHUHY HA3bIBAETCS cUMMempueil iucmra
wiu bunamepaavhoii cummempueii. K dopmam c nyuesoil cummempu-
eil oTHOCATCS rpub, poMaIlIka, CocHOBoe gepeBo (puc. 2.20, 6), 1 gacTo
TaKoOM BUJ CUMMETPHM HA3BIBAIOT TAKIKE «POMAULKO-ZDUOHOU» CuM-
Mmempueil.

Eme B XIX BeKe nccieIoBaHUSA B 3TOH 00J1aCTH IPUBEJIN K 3aKJII0-
YeHMIO, YTO CHMMETPHUA MIPUPOIHBIX (GOPM B 3HAUYNTEJHHOM CTelleH!
3aBHCHUT OT BJIMAHWUS CHJ 36MHOI'O TATOTEHUS, KOTOPOE B KaKJOH
TOUKe MMeeT CHMMETPHIO KOHyca. B pesysibTare ObLI HalijleH ciie-
IVIOIUHA 3aKOH, KOTOPOMY HOAYUHAIOTCS (POPMBI IPUPOAHBIX TeJ.
Bce mo, umo pacmem unu 08udCeN.Cs no 6epmMuKaIlL, mo ecmby 66epx
UAU 6HU3 OMHOCUMEIbHO 3eMHOL N08epXHOCMU, NOJYUHAeM s padu-
anvHo-AYLesol («pomaulKo-zpubroily ) cummempuu. Bce mo, umo
pacmem u d8uicemcs 20pU3ORMANLHO UAU HAKJIOHHO MO OMmMHOULe-
HUI0 K 3eMHOL nosepxHocmu, nodiunsemcs OULAMEPANbHOL CUM-
Mempuu — «cummempuu aucmra» (00Ha NA0CKOCMb CUMMEMPUL ).

UcnoAb3oBaHne 3aKOHOB CUMMETPUU B UCKYCCTBE

IIpMHIUI CHMMETPHU IIHUPOKO UCIIOJIb3YeTCsI B HCKyccTBe. Bopmio-
pBI, HCIIOJIL3yeMbIe B ADXUTEKTYPHBIX U CKYJBITYPHBIX IIPOU3Bee-

2.12. CummeTpus npupogs! v npupoaa cummetpun 0 195

HUAX, OPHAMEHTHI, UCIIOJb3yeMble B IPUKJIAJHOM HCKYCCTBE, — BCe
9TO IPUMEPEI HCI0IH30BAHUA CUMMETPHH.

IIpuHIUT CHMMeTPHH OYeHb YacTO HCIIONB3YETCS COBMECTHO C
IPUHIUIIOM 30JI0TOrO cedeHHA. TaKUM HPUMEPOM MOIKET CIYKHUTh
kapruHa Padaansa «O6pydenne Mapuu» (puc. 2.21 u puc. 18 Ha nBer-
HOUi BKJIeliKe). OTa KapTHHa Oblia Hanucana Padasiem IIPUMEPHO Me-
axAy 1503 u 1504 romamu mo 3akasy ceMeiicTBa AJBOUIIMHY IS
nepkBu Can-®@panyecko B He6GoJbuIoM ropogke Yurra au Kacreswio.
Cunraercs, 4To 9TO IPOUBBe/iCHNE ABISETCA BBICIIAM JOCTUKEHUEM
PaHHEro mepuojia ero TBopuectsa. Vneay bHEIN IMeHTpHYeCKUH XpaM
BTOPOro INIaHa — IOUCTUHE YAUBUTENbHOE TBODEHNE apXUTeKTyPHO-
ro reHus Padasnsa. OuepraHus ero Kynosia u H3AIIHbIE IOJOTHE JyTH
apOK OTKPBITOM rajieper IOBTOPAIOT ILJIABHYIO JTMHUIO TIOJIYKPYIJIONO
obpaMJIeHUsI paMbl, XpaM OpPraHU3yeT MPOCTPAHCTBO, BHOCHT IapMo-
HHIO B KOMIIO3UIIMOHHOE perreHue. ITo Beipakenuto A. Benya, B KoM-
no3unuy KapTuHel «O6pyuerne Mapuu» «Bce IPHBENEHO K “30I0TOM
Mepe”», B He¥l HET HAYEro, YTO OTBJIEKAJIO GbI BHUMAHME OT IJIaBHOI
rpynnsl — Mapuu u Hocuda. Kapruaa BnucsiBaeTcs B 30710T0i Ips-
MoyroybHUK. IIo ropusoHTaNM KapTHHA pPasgedeTcs 0Cbio CUMMem-
puu, a o BepTHUKAJIA — JBYMSA I'OPUB0HTAJBHLIMU «30JIOTBIMHU» JIH-

44 (38+6)

Puc. 2.21. Kaptuna Pachasas «O6pyueHne Mapun» 1 ee rapMOHUYECKUIA aHaAU3

14*
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HUSMHY, BePXHAA U3 KOTOPLIX COBIaZaeT C JUHNEH OCHOBAaHUA XpaMa,
a HUKHASA IepeceKaeTcs C 0Cbl0 CUMMempPUU B «TOYKe 00pydeHUs »,
4TO U ABJISETCA IVIaBHOH ujeeit kapTunbl. Takum o6pas3oM, IpU KOM-
[MO3UIIMOHHOM IIOCTPOEHHUH CBoeil KapTHUHBI Padasis HCIIOIB30BAI TE
sKe IPUHIIUIEI, 9To 1 JIeoHapzo Aa BuHYM B cBoeil KapTHHE «[[3KOKOH-
Ja», TO eCTh IPUHIUAII CHMMETPHH ¥ 3aKOH 30JI0TOI'0 CeYeHU .

2.13. Be3aecymmii puarorakcuc

BuHToBas cummertpus

Bce B Ilpupose MOGYMHEHO CTPOTMM MaTeMaTHYECKUM 3aKOHaM.
OxkasplBaeTcs, PACIOJOKEHHe JUCTHEB Ha CTEeOJISIX TaKKe HOCHUT
CTPOTMI MaTeMaTHYeCKUH XapakTep, U 3TO ABJIEHUE Ha3bIBaeTCHd B
6oranuke guaromarxcucom. CyTb GUITOTAKCUCA COCTOUT B BUHTO-
BOM PAacCIIOJIOKeHNN JIUCTHEB Ha cTe0jle pacTeHUl, BeTBel Ha 1epPeBb-
§IX, JIETIECTKOB B COIIBETHSX, CEMSH B COCHOBOM INIHUIIKEe U TrOJIOBKE
IO/JICONHEYHHKA U T. [.). ITO ABIeHue 6b110 u3BecTHO ewe Kemepy,
BBI3BIBAJIO YAMBJIEHNE M 06CYKa10Ch MHOTMMHY YYEHBIMU, TAKUMH,
kak Jleonapjo na Bunuwn, TeiopuHr, Beltsis 1 ApyTrUMH.

B aBieHHHM (QUIIOTAKCHCA KCIIOJB3YIOTCA 6oJiee CIOKHEIE MOHS-
THUS CUMMETDPUHU, B YACTHOCTHU NIOHSITHE 8UHMO60i cummempuu. Pac-
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Puc. 2.23. BuntoBble ocu
Ha cTebAsiX pacTeHui

Puc. 2.22. BuHtoBas cuMmeTpus

2.13. Besgecywmin punnotakerc @ 197

CMOTpPUM, HAIPUMEpP, PACIIOJIOXKEHHE JIMCTheB Ha cTebjie pacTeHusd,
noxasaHHOe Ha puc. 2.22 u puc. 19 Ha iBeTHOI BKIelike. MBI BULUM,
YTO JIMCTHSA HAXOASATCHA B PA3JIMYHBIX MeCTaX cTebJs BAOJb BUHTOBOM
JIMHUM, KOTOPBIi 00BUBaeTCs BOKPYT €ro OBEPXHOCTH. J[JIs TOro 4To-
OBl IIEPEHTH OT HUIKEJeXKalllero JUCTa K CIeAyIoIeMy, IPUXOIUTCS
MBICJIEHHO ITOBEPHYTH JIUCT Ha HEKOTOPBIA YIoJl BOKPYI' BEPTUKAJIb-
HOI ocu cTebJisg, a 3aTeM IIOAHATH ero Ha ompefesreHHBIM OTPE30K
BBepX. B 3TOM U COCTOUT CYTh BUHMOB0IL CUMMEMPUL.

PaccMoTpuM XapaKTepHBIE 8UHMOBbLE OCU CUMMEMPUU, KOTOPEIE
BO3BHUKAIOT Ha cTebsix pacTeHu# (puc. 2.23 u puc. 20 Ha IBeTHOI
BkJeilike). Ha puc. 2.23, a usobpaxkeH cTedesb pacTeHUs ¢ BUHTOBOM
OChI0 CUMMETPUH TpeThero nopsaka. Ilpociaeaum guHMIO JUcTOpPac-
IIOJIOKEHUS Ha 3TOM pUCYHKe. [IJIs TOro YTOOkI mepeiTu ot ucTa 1 K
JIMCTY 2, cJIeAyeT MOBEPHYTh JUCT 1 BOKPYT ocu crebas Ha 120° mpo-
THUB YaCOBOW CTPEJKHU (€CJIM CMOTPeTh CHU3Y) U 3aTeM IIePeJBUHYTH
JIUCTOK 1 BAOJIb CTE0JISA 10 BEPTUKAJIY [0 TEX 0P, II0OKA OH He COBMec-
TUTCA ¢ JUCTKOM 2. [IoBTOpSIA MOA00HYI0 OIIePaIiIo, TO eCTh II0BOPA-
yuBasd JucT 2 Ha 120° u mepegBUras ero BBepx, epemaeM oT Jucra 2
K JucTy 3, a 3aTeM K Jucty 4. OOpaTuM BHUMaHue Ha TO, YTO JUCTOK
4 ne)XuT Hag JUCTKOM 1 (KaK ObI TIOBTOPAET €0, HO 9TaXK0M BBIIIIE) U
YTO, UAS OT JIuCcTa 1 K JIUCTY 4, MBI TPUKIbI COBEPIIHNJIN IIOBOPOT Ha
yroJ 120°, To eCTh OCYII[€eCTBHUJIN IIOJHEIM 000POT BOKPYT OCH CTE0Is
(120° x 3 = 360°).

Yros moBopoTa BUHTOBOM OCH y O0OTAaHMKOB Ha3bIBAETCH Y2/0M
pacxoxcdenus aucmbved. BepTuraibHas npAaMad, COeAUHAIOIIAS
IBa JINCTa, PACIIOJIOKEeHHEIe APYT HaJl ApyroM Ha crebje, UMeHyeT-
cs1 opmocmuxoil. OTpe3ok 1—4 OpTOCTHXU COOTBETCTBYET IIOJHOM
TPaHCAANUY BUHTOBOM ocu. Kak MBI yBUAMM gajee, YUCI0 060po-
TOB BOKPYT OCH CTe0JIS JJIs Iepexoa OT HUKHEro JIMCTa K BEIIIese-
»KaIeMy, pacloJ0XKeHHOMY B TOYHOCTM HaJ HUKHUM (II0 OpTOCTHU-
Xe), MOJKeT PaBHATHLCA He TOJIBKO eIUHUIE, HO ¥ ABYM, TDEM U T. [.
9To upcso 060pPOTOB HasbIBAaeTCH JLUCMOBbIM YUKLOM. B Goranuke
IIPUHATO XapaKTepH30BaTh BUHTOBOE JIMCTOPACIIOJIOMKEHNE C IIOMO-
b0 Apo6H, YUCIUTEeM KOTOPOH ABJIAETCS YHCIO 0OOPOTOB B JIHC-
TOBOM IIMKJIe, a 3HaMeHaTeJeM — YHCJO JHUCTheB B mMuKJe. B pac-
CMOTPEHHOM HaMH cjJydae MBI MMeeM BUHMOBYI0 OCb CUMMempuu
Tuna 1/3. Ha puc. 2.23, 6 nusobpaxeHa naTepHas BUHM08AA OCb CUM-
Mempuu ¢ JIUCTOBBIM IUKJIOM 2 (#Js mepexofa oT aucra 1 K sucry 6
HaJ0 COBEPIIUTH ABa IOJHBIX 060opoTa). [Ipobh, XapaKTepusyomas
IaHHYIO OChb, paBHAa 2/5; yros pacxoXKAeHWs JIUCTHEB COCTaBJIAET



198 QO rnasa 2. Paasl PuBoHauuM

144°(360°/5 = 72°; 72° x 2 = 144°). BamMeTUM, 4TO CYIIECTBYIOT U 60-
Jiee 3aMBICJIOBATEIE OCH, HalIlpuMep, Tuna 3/8, 5/13 u 1. A.

BosHukaer BOIIPOC, KAKUME MOT'YT GbITH YUCJIA M U N, XapaKTepH-
ByIOIIHe 6UHMO8YI0 0cb cummempuu muna m/n. Y sor anecs Ilpupo-
Jia IPeNogHOCUT HaM O4YepeJHOM CIOPIIPU3 B BH/E TaK HAa3bIBAEMOI'0
3aKoHa puanomaxcuca.

Boranmku yrBepxkaamor, uTo ApobU, XapaKTepU3YIOU[Ae BUHTO-
BbI€ OCH DacTeHUi, 06pasyIoT CTPOI'yI0 MATEMATHIECKYIO II0CIeL0BAa-
TeJbHOCTH CJIeIYIOIIEero TUIMA:

0T e S T
2,:8:6.8° 13°.21' 34 °"
3aMeTUM, YTO APO6GH B IMOCJIENOBATETHLHOCTH (2.84) ectr He uTO
WHOe, KaK OTHOUIeHUs yuces PuboHauyuy, B3ATHIX yepes ofHO. Jler-
KO MI0KasaTh, YTO MOCJIEeA0BaTeJbHOCTE (2.84) crpeMurcst K yuciy,
06paTHOMY KBaZpaTy 30JI0TOM mporopuun 1 2 = 0,382,

Borauuku ycTaHOBUIIM, YTO [JIs1 PA3IUYHBIX PACTEHHUI XapaKTep-
HBI CBOM /ipobu dusIoTaKcuca U3 mociesosaTeasaocty (2.84). Ha-
npuMep, Apo6s 1/2 cBoiicTBeHHa 3akaM, Gepese, BUHOrpazny; 1/3 —
OCOKe, TIOJIbIIaHY, OJIbXe; 2/5— rpylle, CMOPOAWHE, ciuBe; 3/8 —
Kamnycre, pebKe, JbHY; 5/13 — enu, )KacMUHY U T. I.

KakoBa ke «busuueckasi» IpUINHA, JeKAIIAsI B OCHOBE «3aKO0-
HOB GuiLToTaKkcuca» ? OTBeT oueHb mpocT. OKa3bpIBaeTCd, YTO UMEHHO
DM TaKOM PacCIOJIOKEHUH JIUCThEB JOCTUIAeTCI MAKCUMYM IPHTO-
Ka COJIHEUYHOM SHEPrUH K PACTEHHUIO.

(2.84)

lMAoTHOynakoBaHHbie PUAAOTAKCUCHBIE CTPYKTYpBI

Haub6ouee spko aBIeHNe PUIIOTAKCHCA IPOABIAETCS B COLBETHAX
U IUIOTHO YIIaKOBaHHBIX 60TaHUYECKUX CTPYKTYpax, TAKUX, KAK CO-
CHOBBIE U Ke/IPDOBhbIe IIUIIKH, aHAHACHI, KAKTYCHL, TOJIOBKH ITOACOJI-
HEeYHUKa U [[BETHOM KaIlyCThl 1 MHOTHE J[pyTHe.

Ha puc. 2.24 u puc. 21 Ha IBeTHOI BKJIeiike U300pa’KeHbI TaAKKe
00'beKTHI (COCHOBAs INMINKA, TOJOBKA MOACOJHEYHHKA, aHAHAC, T'O-
JIOBKA [BETHOM KaIlyCThI), B KOTOPBIX 3AKOH (ULLOMAKCUCA OCHOBEI-
BaeTCA Ha YMCJIOBOM mocsejgoBaTenbHocTH (2.16), 06pazyeMoit oTHO-
IIeHUAMH cocegHUX unce] Pubonauun. To eCcTh B KaXKAOM U3 TaKUX
GoTaHMYECKNX O6LEKTOB CeMeHa MM MeJKHe YaCTH 06beKTOB Ha UX
IIOBEPXHOCTH PacIojlaraloTCs Ha llepecedyeHUy JIeBhIX U IIPABBIX CIIH-
paJieif; IIPY 9TOM OTHOIIEHNE YHCJIa JIeBBIX ¥ IPABbIX CIMpaJIeil Becerga

2.13. Beapecywmi dunnotakeuc @ 199

B) r)

Puc. 2.24. ®uaroTaKCUCHbIE CTPYKTYpbI: a) — COCHOBasl LWMLKa, 6) — roroBka
NOACOAHEYHUKA, B) — aHaHaC, I) — roAOBKa LIBETHOM KanycTbl

PaBHO OTHOIIIEHUIO COCeIHUX ynce psaga Pubonauuu (2.16), koTopoe,
KaK ITOKa3aHO BEIIIIE, B IIpeJieJie CTPEMUTCA K 30JI0TO¥ mponopruu. Te
’Ke 3aKOHOMEPHOCTH BUIHEI B KOP3UHKAaX I[BETOB.

Ha puc. 2.25 u puc. 22 Ha nBeTHOM BKJIeiiKe U300parKeHbl 'eOMeT-
pUYecKue MoJeau GUIIOTAKCUCHBIX CTPYKTYD, KOTOPEIe AaioT o0pas-
HOe IIpeficTaBJIeHNe 00 9TOM YHUKaJIbHOM 60TaHUYECKOM SBJIEHUU.

Takum 06pa3oM, CTPOTYI0 MATEMATHKY MbI HAXOAUM U B PacCIIo-
JI0KEeHUHU JIMCTHEB Ha cTebJIAX pacTeHU#, JelIeCTKOB Ha IIBETKEe po-
3BI, B padpese s10JI0Ka (IeHTAKJI), B CIUPaJeBUIHOM PACIIOJOKEeHUHU
ceMAH B COCHOBOI INHIIKe, I'OJIOBKe IOACOJHEYHHKA, aHAHace U
KakTyce. I 3Ta 3aKOHOMEPHOCTh MaTeMaTU4YECKH BbIPAXKAETCS YUC-
samu @uboHaYUM U 30J0TOM mponopuueit! Y MBI cHOBa U cHOBa y6e-
JKJaeMcsi B TOM, 4YTO BCe B IpUpOJe IIOAYMHEHO eAUWHOMY IJIaHY,
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Puc. 2.25. leomeTpuyeckne moaean hUAAOTAKCHCHBIX CTPYKTYp:
a) — aHaHac, 6) — cocHOBasl WWLLIKA,B) — rOAOBKA NOACOAHEUYHMKa

€AVHOMY «3aKOHY 30JI0TOTO CEUeHUST» — M PACKPHITH U 00'BACHUTD
STOT QYHAAMEHTAIbHEIN 3aKOH IPHUPOALI BO BCEX €TI0 IIPOSBICHUAX
U eCTh I'IaBHAS 3a/jaya HAYKH.

l'eomeTpus boanapa

Ha6monas dunrorakcucHble 06'b6KThH B 3aBepIIeHHOM COCTOSIHUY U
HaclTaXxaasch yIOPALOUYEHHBIM DUCYHKOM Ha €ro HOBEPXHOCTH, MbI
Bcerja sajfaeM cefe BOIIPOC: KaK B IIPOIiecCe POCTA HA €r0 IOBEPXHO-
cT popmMupyercs pemerka Pubonauun? Dra npobyieMa u IpencTaB-

2.13. Beagecywmit punnotakene @ 201

nseT coboit ofHy U3 Haubojlee MHTPUIYIOUIUX 3arafoK (PUITOTAKCH-
ca. CyTb ee coCTOUT B TOM, YTO y GOJIBIIMHCTBA BUAOB 6M0GOPM B
[IpoIlecce pocTa MPOMCXOAUT U3MEHeHNe YNUCIOBLIX XapaKTepUCTHK
cuMMeTpun. VI3BecTHO, HAIpUMeEp, UTO T'OJOBKM IOICOJHEYHHUKA,
HaXOJAIMECs Ha PA3HBIX YPOBHAX OJHOTO U TOTO 2Ke CTe6JIS, UMEIOT
PasHYIO CHMMETPHIO: YeM CTapIlle JUCK, TeM BBIIIEe HOPALOK €r0 CHM-
MeTpuu. ITO O3HAUYaeT, YTO B IIPOI[ECCE POCTA IIPOUCXOLUT 3aKOHO-
MepHOe U3MeHeHue (Bo3pacTaHNe) IOPALKA CUMMETPHH B 9TO U3Me-
HEeHHe CUMMEeTDPUH OCYII[eCTBIISETCS 10 3aKOHY:

2o B D). 08 13 21
I—)gﬁg—)g—)g—)ﬁ—)... (2.85)

VzaMeHeHMe MTOPSAAKOB CUMMETPUH (DUIIOTAKCHUCHBIX O0HEKTOB B
cooTBeTCcTBUH ¢ (2.85) HasbIBaeTCa duHaMuieckol cummempueii. Bee
BBHIIIIEYKa3aHHbIE JaHHbIe ¥ COCTABJIAIOT CYIIECTBO XOPOIIIO M3BECTHOM
3azadku ¢uaromarcuca. Pay yueHbIX, UCCIEAOBABIINX BTy IPOGIIe-
My, IpejroJjaraer, 4To siBJeHHe (PUIIJIOTAKCUCA MMeeT (hyHIaMeH-
TaJIbHOE MEXJUCIUIINHADHOe 3HaYeHue. B yacTHOCTH, MO MHEHUIO
B. W. Beprajickoro, mpo6sieMa 6M0JI0IMUeCKON CHMMETPUY SBJISETCS
KJIFOUEeBOM Npo0JieMoi 61M0I0T M.

HWrak, ABneHne fUHAMUYECKOU cumMeTpuH (2.85) o6Hapy KUBaeT
CBOIO 0CO0YIO POJIb B FeOMETPUYECKOM IpobJeMe puIoTakcuca. Ha-
IpalIuBaeTcA IpeJIoJIoKeHNe, YTO 3a YMCIOBOM 3aKOHOMEPHOCTHIO
(2.85) kporoTcsa onpezneseHHBIE reOMETPUYECKHE 3aKOHEI, KOTOPEIe,
BO3MOJXKHO, ¥ COCTaBJAIOT CYyTh CEKpPeTa POCTOBOTO MexXaHU3Ma (puJI-
Jorakcuca. X pacKkpsITHe UMeJso GBI BaXKHOE 3HAUEHUE JJIS paspe-
IIeHu s 1pobaeMsbl QUITOTAKCHUCA B IIEJIOM.

YnoMsaHyTas BBIIIE «3aragka GUIoTaKchuca» ObLIA pellleHa VK-
paunHCcKuUM apxurekropoM Onerom Bomunapom. CBoe HaydyHOE OTKPHI-
THE OH OIMCAJ B KHUTe «30JI0TOE CeUYeHNEe U HeeBKJIU0Ba TeOMETPUSA
B IIPUPOJie ¥ UCKYCCTBE», OIyO0IuKoBaHHOU B 1994 roxmy.

Teopus Boguapa ynusurensHa. OHa paCKPBIBAET «3aragky (hu-
JIoTaKcHuca», TO eCTh IOKAa3LIBaeT, KaK B IIPOIlecCe HeIpPepPLIBHOI'O
pocTa, HallpuMep, COCHOBOM IITUINKH, HA €€ IOBEPXHOCTUA IPOUCXO-
OUT CMeHa «IIOPAJKOB QUIIIOTAaKCHCa» IO «3aKOHY PuGoHaUUM».
Bopuap nepBeIM Hayas uccaenoBaTh ABJeHUE QUIIOTAKCHCA C ITO3K-
nuil runepbonaudeckoro moaxoxga. B reopun BogHapa ucmons3oBano
MIOHATHE 2UnepbouYecKoz0 N08OPOMa, KOTOPoe SABJISAETCA BarKHeil-
UM Tpeobpa3yomuM ABUXKEHHEM T'HIepO0oInYecKOol reoMeTpHU.

15-2391
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Ho pisa Toro, uTob6ei runep6oandecKuil MOAX0H IPUBOAMI K CIIKApa-
M PrOOHAYYH HA IIOBePXHOCTH IIMITKKM, BoHAap BEIHYKIeH GBI
OTKAa3aThCH OT KIACCHYECKHUX IMIIepOoNIHYeCKUX GYHKIHI U BBECTH
B PacCMOTPEHHE TaK Ha3biBaeMEble 30JI0ThIe ruepbonudeckue PyHK-
UM, KOTOPBIe €CTh HE YTO WHOe, KaK I'HieploiruyecKrne GyHKIIHN
®ubtorayun u Joka. Teopus BoxHapa AoKa3bIBaeT, 9T0 reoMeTpUs
JKHMBOM IPMPOALI ABAAETCS runepboIHYecKoil, OCHOBAHHON Ha ru-
nepbonudeckux pyuxnmuax Pubomauyun y Jlioxa. CBoelt Teopuei
Boapuap noxazan runoreay BepHajscxoro o runepboIndecKOM XapakK-
Tepe XXHBOI IPHUPOALI — M B 3TGM COCTOUT IJIABHBIHA UTOI' OTKPRITHA
Oaera Bogaapa.

Knuuru npodpeccopa Craxosa no runepboAnyeckum
pyHkunam ®unbdoHauum u Aloka

B 2003 roay npodeccop CraxoB ony0aHKOBaN HeOOJBIIUM THPAXKOM
JBe KHHATH 1o runepbosmdeckum GyHENHAM DPrbonauun u Jlloka —
Ha PyCCKOM M aHTJIMACKOM SA3BIKaX. KHUTa HAa PYCCKOM A3bIKe Ha3bi-
Bazach «HoBas MaTeMaTHKA s ;KUBOH HPHPOIBI» , 3TA Ke KHUTA Ha
aHTJIMACKOM S3BIKe HasweiBasach Hyperbolic Fibonacci and Lucas
functions. IIpeaucaoBie K XaHHBIM KHUI'aM HAITHCAHO aKaJeMHAKOM
I0. A. Murponoiasckum. B aToM npeucIoBUHA 3HAMEHUTHIH MaTeMa-
THK Hanucal clelyiomee:

«[lpeAcTaBAsiemMas KHUIa SBARETCS HaCTbio OBWMPHOro NAaHa mMarematide-
CKMX MCCAEAOBaHWA NO OBHOBAEHMIO COBpPEMEHHOM HayKM, BbLINOAHSEMOro
npocpeccopom CTaxoBbiM B TeUeHUE MHOTHX AECATUAETHH. Bnepshie s no3Ha-
KOMMACA C runiepboanueckumu pymkumsmn Guborayumn u Aloka 8 1993 roay,
KOFAa MHe Ha peuen3kio Bblaa npeacTaBaeHa cTaThs «[unepboanyeckasn Tpu-
roHoMeTpus GuboHauum», npeactasaedHas A. [1. CtaxosbiM 1 M. C. Tkauen-
KO AASt NYOAMKALMK B XXypHaAe «AOKAaasbl AKasaemnu HayK YkpauHbl». Ctatba
MEHS 3aMHTEPECOBana, M COTAACHO MOEH PeKOMEeHAALIMK oHa Bbira onyBAnKo-
BaHa B OAHOM M3 HOMEPOB XypHaaa 3a 1993 roa. BeeaenHbie CTaxoOBbim U
TraveHKO HOBbIE KAACChi IAEMEHTAPHbIX (OYHKLIMIA MOTYT CTaTh BaXXHBIM COObI-
THEM B COBPEMEHHOM HayKe M MaTEMATUKe, eCAW Mpi 3TOM ydecTb 0cobyto
POAb, KOTOPYIO UFPAIOT runepboAnyeckre pyHKUMH B Pa3BUTHH MaTeMaTUKK
1 usmkn («runepboanueckan reomeTpus AoHaueBCKOro», «HEThIPEXMEPHbIN
MUP MUHKOBCKOTO» 1 T. A,

[Mpexae scero, Hosble rUNepboAMYECKME (YHKLMH NPEACTaBASIIOT WHTepeC
C MaTemaTH4eckoR ToukH 3peHns. OHK ABASIIOTCA pacilMpeHuem U3BECTHbIX
Gopmya bBute ann uncea ©rboHauum M Aoka Ha HenpepbiBHYIO obAaacTs. [ep-
BbiA HEOXMAAHHBIA PE3YALTAT, BHITEKAKOWMKA U3 TAKOr0 MOAXOAQ, COCTOMT B
NepeoCMBLICAMBat UM «TeopyH uuces OuboHauun», aKTUBHO Pa3BUBAEMONH Ma-
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TemaTHkamn-uboHAYUUCTaMK B NOCACAHME AecaTureTHs. baaroaaps runep-
BoAnueckum PyHkumam Oubosauun u Aloka «Teopus uncea OubOHauYuK»,
KOTOpasi A0 €MX NOP Pa3BMBaAACh KaK «AUCKPETHas Teopus», MPEBPALIAETCHA B
«HeNpepbIBHYIO TEOPHIO», 3HaUUTEAbHO Boaee BoraTylo No cBoemy coaepxa-
HUIO, NOTOMY YTO runepdoarueckne tyHkumm OuBoHauum n AloKa IBASIOTCS
3HAYNTEABHO BOACE CAOXKHBIM MATEMATHHECKMM OOLEKTOM, 4em Hncaa Oubo-
HaydM M AIOKa, KOTOpble ABASKOTCS AMIlIb BbIPOXAEHHBIM CAY43aEM HOBOTO
KAACCa runepSoAUecKnX (PyHKLWHA.

Ho ocobbiit uHTepec K runepboaneckum yHkumsam OruboHauum n Aloka
BO3HMKAET €lle U MOTOMY, YTO 3TH (hyHKUMM OblAM BaecTslle HCNOAB30BAHbE
YKPaUHCKMM YueHbiM M apxuTekTopom Oaerom boaHapom B CO34aHHOM WM
HOBOW TeopuH raroTakcuca. Kcratu, cTates boaHapa Ha 3Ty Temy no Moen
peKOMEHAAtMKM OMyBAMKOBaHA B TOM e XypHase «AOKAaAb AKaseMHU HayK
Ykpauhbi» B 1992 roay. MccaeaoBakns boaHapa nokasbiBaioT, 4To runepbo-
Andeckue dyrkumn Guboradun n Aloka (HazsaHHbe BoaHapOM «30A0TbIMK»
rMNEpOOAMYECKMMU (DYHKLMSMKM) OTPRKAKOT HEKOTOpbie rAybokMe 3aKOHO-
MEpPHOCTH, CYWIECTBYIOUME B XHBOH NPUPOAE, W MOITOMY OHW MOrYT CTaTb
BecbMa 3EKTUBHBM CPEACTBOM AAS MOAEAMPOBAHUS NPOLIECCOB B XMBOW
npupoae.

HecMmoTps Ha CTPOre MaTemMaTU4eckui XxapakTep Knuru npocgeccopa Cra-
X0Ba, HeODXOAMMO OTMETUTb, YTO OHA HanucaHa ROMYAAPHE, C BOAbLUMM ITe-
AArorM4ecKUM MacTEPCTBOM M B KAKOM-TO CMBICAE MOXKET BLICTYNaTh B Kate-
cTBe «OykBapsi» no uncaam OuUBOHaYUM M 30AOTOMY CEUEHMIO, YTO HPe3Bbi-
YaRHO aKTYaABHO AAS IIKOA # YHMBEPCUTETOB, Kak YKpamHbl, Tak n Poccun n
ApYrMX CTPaH. M 03TOMY M3AaHWE KHATM HEOOXOAMMG M NMOAE3HO HE TOABKO C
Hay4HOM M MATEMATHIECKON TOUKH 3PEHNS, HO M C IEAATOFMYECKON TOUKM 3pe-
H1S. MHE KaXeTCs, YTO ee C YAOBOABCTBUEM MPOYTYT HE TOALKO WKOAbHBIE yK-
TEAS MaTEMaTHKM, LIKOAbHMKN CTapLIMX KAACCOB W CTYAEHTHI YHMBEPCUTETOB,
HO TaKKe MHOTHE YHEHBIE M UCCAEAOBATEAM, KOTOPLIE MHTEPECYIOTCH NCTOpHEH
HayKM U MaTEMATHKK, a TakKe NPUAOXKeHHamu Yucea DrboHauum u 3oaoToro
CeYeHus B CBOMX MPeAMETHBIX 0BAaCTaX.

W nocaeaHee 3amevarime, Kacaiolleecsi Ha3BaHMA HOBOTO KAacca runepbo-
Andeckux hyHKUMA. Beankne matematuku OuboHau4n n Aloka, KoTophie Bbe-
AM B paccMmoTpenme uncaa OGrbeHaqdmn 1 Aloka, CTPOro rosops, HUKakoro oT-
HOWEHUS K 3TMM (PYHKUMSM HE MMeloT. M MHe KaXeTcs, 4To Hayka (i
0COBEHRO YKPAMHCKAs MATEMATHKA) TOALKO BBIMIPaA Obi, €A Bbl 3TH (yHK-
UMK GbiAM Ha3BaHbl rMNepSoarueckmu (yHkumamn CTaxoBa u TkaueHko, To
€CTb Ha3BaHbl MMEHaMM TeX YKPAUHCKMX YHYEHBIX, KOTOPbLIM MPUHAAAEXKUT
YeCTb BBEAEHUSI B MATEMATHKY HOBOIO KAACCa pyHKUmA. To ke camoe Kacaet-
CS M HOBOW TEOMETPUUECKOR TEOPHU (PMAAOTAKCHCE, CO3AAHHON YKPaUHCKMM
yuerbim Oaerom BoaHapom. Mel MMeem NOAHOE NPABO HA3BaTh HOBYID Teo-
pHio huArOTakeuca «reomeTpHed boaHapas.

51 He COMHEBAIOCD, YTO KHWFa npotbeccopa CTaxosa ByseT BocnpuHaTa Mu-
POBOM Hay4HOW OBILECTBEHHOCTLIO C GOAbUIMM MHTEPECOM, & Hay4Hble pe-
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3YAbTaThl, U3AOXEHHbIE B HACTOALEMA KHU€, MOTYT OTKDbITb HOBBIE MYTH B Ma-
TeMaTUHECKOM MCCAGAOBAHUM [1pupoabl».

Ucnoab3oBaHue q)MMOTaKCMCHbIX peweToK B JKHBONUCH

Brime MBI pacckasmiBajpi 0 IMMPOKOM HCIOJIB30BAHHH 30JI0TOTO
IPAMOYTOJBbHHKA H APYTHX 30J0THIX MeoMeTpHUecKHX ¢uryp (nes-
TaKJa, 30JI0TOT'0 paBHOOEApeHHOI0 TPEYTOIbERKA U ADYIUX) B IIpO-
H3BEJeHNAX KHUBOIKUCKH, A Telleph MBI paccKa)keM eIe o6 OZHOM
KOMIIO3HIIMOHHOM [IPHeMe, KOTOPLIM IITHPOKO 10JI530BaTHCh XY 0K~
HUKY 300XM BospoxkjeHusa. Peupr uieT o6 KCIOJIb30BAHUH (DUILLO-
makKcucHblX PACTPOBRIX DelneTOK. BhIllle MBI paccKasanu o0 yAuBu-
TeJbHOM 60TaHMYECKOM SIBJIGHHH — (PUAA0MAaKCUce, B COOTBETCTBHU
€ KOTODHIM IIPUPOJa KOHCTPYHPYET COCHOBLIE IIUIITKY, AHAHACHI, T'O-
JIOBKH IIOJCONHEYHNKA, KAKTYCHI H MHOTHEe ApyTrhe OOTAHUYECKHE
CTPYKTYDEIL.

B coorBeTcTBMHU ¢ 3aKOHAMM GHILTOTAKCHCA apealibl (CKOIJIeHUs
KOJI0YeK) KaKTYyCa PacuojararoTesd Mo CRHPAaIaM, IPHYeM YHCJIO Je-
BBIX M IIPaBBIX cIMpalieil A KaKTyca SBJISIOTCA COCETHUME YHCIa-
MHE Puborayun 21 u 34. Ecam Teneps MocMOTPETE Ha TOT 2Ke KAKTYC
co cTopoHH! (puc. 2.26), To o6HapyKHBaeTCH, UTO CUHPAIHd Ha CpaB-
HHATEJHHO HeGOJIBIIIOM YUYaCTKe IOBEPXHOCTH BEITVIAASAT KAK IPAMbIe
JWHUH, UAYIIHE [I0 AHATOHAJNM CBEePXY BHM3 M CJIeBa HAIIpaBo WJIH
CHH3Y BBepX H clipaBa HajeBo. Ha dororpadnu (puc. 2.26) xopotiro
BUAHO, YTO NIPSMEIE, HAYIOHE B IPABCM HalpaBJIeHUH, HMEIOT MeHb-
MWK HAKJOH, 94eM OpaMble, AAYIHUE B JeBoM Hanpasienwuu. [lpn
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Puc. 2.27. OMAAOTAKCMCHAS pacTpOBas peleTka

9TOM YHMCJIO IPABhIX W JIEBBHIX JHATOHAJKEH CBA3AHBLI 3aBUCHMOCTLIO
duborayyn. [leficTBUTEILHO, Ha (GOTOrpadp UM OTIETIANBO BUAHO, UTO
BHaUaJe IPUMEPHO Ha 2 JUATOHAIH C IPaBhiM HAKJIOHOM IIPUXOAHAT-
¢ 3 AUaroHaNH ¢ JeBEIM HakJIoHOM (2/3), 3aTeM Ha 3 HpaBbIX AUAarc-
Hanu 5 aesBelX (3/5)ur. A.

Teomerpuueckad Moje/lb y¥acTKa KaKTyca, PaCCMOTPEHHOTO Ha
dororpadnn (puc. 2.26), npeAcTaBIeHa HIKe B BUJle PACTPOBOM ceT-
KH (puc. 2.27), B KOTOpoii HaKIOHHBIE THHAH (C [EPABBIM U JIEBEIM Ha-
KJIOHOM) MOAENKPYIOT IPHHIIHI PACION0KeHHA apealloB Ha I0BepX-
HOCTH KaKTyca. Eciii Temeph MpPeJCTaBUTE PA3BEPTKY MOBEPXHOCTH
BCEro KAKTyca HA IIOCKOCTH, TO Mbl HOJYYHM TOAOGHYIO pacTpo-
BYIO CETKY, B KOTOpoi umeercd 21 guaroHanb ¢ IPaBhIM HAKIOHOM
u 34 guaroHa ¥ ¢ JeBRIM HarJoHOM. Co3JaHHAsd TAKHM obpasom
ceTs IuHUI (PuaromarxcucHas PacTpoBad PeleTKa) OKa3bIBaeTcs
B DCTETHYECKOM OTHOIIEHKH CTOJb e OCITHMAILHON, KaK U IPAMO-
YIPOJBHHK, NOCTPOGHHBIH 110 MPHHOUNY 30J0TOrO CedeHus. Kom-
IIIeKc THHEN, AMENIMX BIOJHe ONpejfeIeHHBH ¥ B TO JKe BpeMs
pasITMYHBIH HAKJIOH, TPUAAET HOJI0 N300paeHns IMOIMOHATIBEOE
BHyTpeHHEe HallpsvKeHUe ¥ 0OJHOBpeMEeHHO CTPOTYI0 YPABHOBEIEeH-
HOCTH. DTH OPYHIMIE KOMIO3HIMOHHOI'O INOCTPOCHHUA XYNOECT-
BEHHOI'0 IIPCH3BE/eHUS MPUCYIIH MHOIMM IOJJOTHAM CTaphbiX MacTe-
POB »KHBOITHCH.

Ancrpuiickuil yuensiit ®@. llarypu, aBTop 3aMevaTeJIbHOU KHHIH
«PacTenusa — reHuajbHbIE HHKeHephI IMPHPOABI», IDOBEJ aHAIH3
HCIIOJIL30BAHMA PACTPOBBIX PEIIeTOK B IPOU3BEJEHUAX BeIUKHX XY-
ZOIKHUKOB.
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Puc. 2.28. Tuuman. Bakx u Apmasna

. IlaTypu HAJIOXKUJT PACTPOBYIO CeTKY Ha PENPOAYKIIUIO0 KapTHHEI
Tunuana «Bakx u Apuagua» (puc. 2.28 u puc. 23 Ha nBeTHOI BK e -
Ke) U IIPUIIIe]I K CIIeYIONIeMY 3aKII0UeHIIO:

«Bce ocHoBHbIE AMHMM NepcneKTHBLI coBNaAaioT ¢ pacTpom. Aaxe MHoXecT-
BO BTOPOCTENEHHbIX AASI CIOXKETa AeTaAeit 1 (hopm XYAOXHMUK MOMECTUA B TO
MOAE BHYTPEHHEro HanpskeHusl, Ha KOTOPOM 1 NOCTPOeHa KapTuHa. Obpatu-
T€ BHUMaHWE Ha BUAHEIOWMICS Ha FOPU30HTE HEGOABLLIOA XOAM B Npaso cTo-
POHE NOAOTHA PSAOM C LIEPKOBHOW KOAOKOAbHER, Ha BETBM GOABLIOIO AepeBa,
Ha o4epTanne Ky4eBoro 06AaKa, AEXauwero noA Co3Be3AUeM, Ha 3aAHHE Aanb)
M AMHHIO XUMBOTA KPYNHON AMKOW KOLWKM, Ha HanpaBAeHUe oK NePeKMHYTOoN
Ba3bl, Ha BO3AETYIO NPaBylo PyKy caTpa B BEHKE M3 BWHOIPAAHbBIX AO3 B Npa-
BOM yrAy XOACTa W, HaKOHeLl, Ha NOAHSITYIO HOFY AOLAAM.

Tomy, KTo nocumTaeT 310 AEAOM CAyHast MAM noAaraet, 4To kKapTuHa Tuuma-
Ha ABASIETCH MCKAIOYEHMEM, Mbl PEKOMEHAYeMm NepeHecTH pacTpoByio ceTKy
Ha NpospayHyio Bymary 1 3aTem HaAOXWTbL ee Ha PenpoAyKUMK HeKOTOpbIX
XYAOXECTBEHHbIX NOAOTEH. OH BYAET U3yMAEH Tem, HACKOABKO YacTo KOMMo-
3MLMK KapTUH CTaHYT NOBTOPSITb AMHaMIKY 30A0TOTO CeYeHUsi BAAOTL A0 ee
3€pKaAbHOro oTpaxkeHusi». Takue NponsseseHus, kak «AMBMiCKas CHMBMAAR Y
Mukenanaxeno, «Mokaonetmne nacTyxoB» TUHTOPETTO, «MaAOHHA C AAMHHOI
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weei» MMapmuaxanuHo, «Asus» Tbenoao (3epkaabHoe oTpaxketue!), «Bakxa-
HaAusi» [ycceHa, «Apaka KpecTbsit Npyu 1rpe B KapTbl» bpayapa nAu «npasa-
HUK A0OBM» BaTTo (3epkanbHoe oTpaxeHue!), — 310 HemHOrve NpUmepsl, Ko-
TOPbIE AUlLb MOATBEPXKAAIOT 0OLLYI0 3aKOHOMEPHOCTb.

" nanee IlaTypu mesaer ciaeayiolnee BaXXHOE 3aKJII0UEHHe:

«Bo Bce BpemMeHa XyAOXHUKH, OCO3HAHHO MAU HEOCO3HAHHO, Y4YHUAUCHL NOCTH-
raTb 3aKOHbl 3CTETUYECKOro BOCNPUATUSA, HabAloAas napupoay. Xusonucues
BCErAa NA€HsAa NPocTas U OAHOBPEMEHHO pauMOHaAbHas reomMeTpus q’)OpM
6uoaoruyeckoro pocTa».

2.14. «®1OOHAY4MEBDI» PE3OHAHCHI
reHeTM4eCcKoro Koaa

MUcxoaHble AaHHbIE O FeHeTUYECKOM KOAe

Cpeny noHATHH OMOJIOTUH, XOPOIIO (DOPMATU30BAHHEIX U NMEIOINX
YPOBeHb OOIIeHAYYHONH 3HAYUMOCTH, FeHETHUUYECKHM KO 3aHUMAaeT
ocoboe mecTo. BocrosibdyemMcs JaHHBIMY O TeHETUYECKOM KOJie, IIPU-
BeleHHBIMU B KHUTe «Bunepuonuueckasi Tabauiia reHETHYECKOTO
KoJla ¥ 4ucJio npoToHoB» (2001), HanMCaHHONW M3BECTHEIM PYCCKUM
Y4eHBIM, AOKTOPOM (PUBMKO-MaTeMaTHUYECKUX HAyK IIpodeccopoM
C. B. IleTyx0BbIM, paGoTaOIAM Ha CTHIKE GMOJIOTAY M MATEMATHKHA .
YcraHOBIJIEHVE HAYKOM HBIHE IIIMPOKO M3BECTHOrO (haKTa mopasu-
TeJbHON IPOCTOTHI OCHOBHBIX IMPUHIIUIIOB KOAUPOBAHUSA HACJECT-
BeHHOM MH(MOPMAIIUY B )KUBLIX OPraHU3MaX OTHOCUTCSH K YUCIY BayK-
HeWIINX OTKDHITUM dYesioBeuecTBa. OTa IPOCTOTA B3aKJIOYAETCHA B
TOM, UTO HacJIeACTBeHHasl MHGOpMAaUUA KOJUPYeTCs TeKCTaMHU M3
TpexOyKBEHHBIX CJIOB — MPUNJIenos, Win K000H08, COCTaBIEHHBIX
Ha 6ase asdaBuTa U3 YeTHIpeX OYKB — a30TUCTHIX OCHOBaHUH A (aze-
HuH), C (murosun), G (ryanun), T (tumun). JlaHHad CUCTEMa 3allUCH,
IO CYII[eCTBY, eJUHA JJIsI BCcero Heo6G03pUMOIo MHOMKECTBA Pa3H006-
Pa3HBIX "KUBBIX OPraHU3MOB U Ha3LIBAETCS ZeHeMU4LeCKuM KoooM.
XpaHUTEJEM TPUILJIETOB I'eHETHUYECKOTro KoJa SABJIAETCA BCEM
u3BecTHad 06oilHas cnupaav Yorcona—Kpuka, npeacraBidgonias
coboit mosekyny JHK, cocTosimyio us AByX B3aUMOCBS3aHHBIX I1a-
pajnenbHBIX Ieneil. CraHgapTU30BaHHBIE 3BEHBLA 9TUX Ilelell Ha-
3LIBAIOTCHA HYyKAeomudamu. Bgoap KaxJoi M3 Ielled paccrasie-
HBl — II0 OJHOMY Ha Ka’XABLIM HYKJEOTHUI — YKa3aHHBIe BEIIIe
asoructele ocHOBaHUA A, C, G u T. IIpu aToMm 115 nByx neneit JHK
BBIIIOJIHAETCS TaK Ha3bIBAEMOE€ YCNOBUE KOMNIEMEHMAPHOCMU:
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IIPOTHB OCHGBAHNS A B 0fHOH nenn Beerfga crout T B Apyroii nenu,
a IpoTHB ocHOoBaHus G Bceraa ctout C.

C moMoLIBIO TPeXOYKBeHHBIX TPHILJIETOR UM KOJLOHOB OCYIIECTR-
aAercda koaupoBaHue 20 aMmuHOKUCIOT. Pa3IuuspIX KOMOHHALMI IO
TPH OCHOBAHHS U3 YeTHIpeX cymiecTByeT 4° = 64. B aToil CBsIsyM HEKO-
Topele 3 20 BHIOB aMUHOKUCIOT KOAMPYIOTCA Cpa3y HeCKOJIbKHMHU
TPUILIETAMH. ITO HABBIBACTCH BbiDONICHHOCTIDIO ZEHEMULECKDZ0 KO-
da. HaxoIeHHe COOTBETCTBHA MEXKAY TPHILIETaMH M aMUHOKHCIIO-
TaMK (MM 3HAKAMHU NYHKTYAIMH JJIS CYUTEBaHHA) 00LIYHO TPAKTY-
eTCs KaK PACUUPPO8Ka zeHemuveckoz0 Kodd.

Pubonyraennosas kucaora (PHK) BrinmonnseT pois «IocpeaHH-
Ka» B cuHTe3e 6esKoB M3 aMuHOKHCIOT 20 BUIOB B COOTBETCTBHH C
HOCIEe0BATENILHOCTRIO TPUILIeTOB B Ienax THK. MaBecTHEIM OT/IH-
gueM PHK ot JHK siBnsietcs ro, 4To cTagapTHEIH Habop a30THCTHIX
OCHOBaHUH ee TPUILIETOB coxep»xuT Bmecto TumuHa (T) ouens cxon-
HEBIA ¥ poAcTBeHHBIH ¢ HUM ypanui (U), a moroMy 4eThipeX6yKBeH-
HEIN KofloBEIK andasuT y PHK cocrouT ua mabopa A, C, G, U.

Agoructeie ocHoBanua B JHK 1 PHK otHocATed K ABYM pasmuy-
HBIM XHMHYECKHM KJIACCAM — nupUMUGUHOBOMY W NYPUHOBOMY.
Hupumudunosvimi OCHOBAaHHAMY ABJALTCE TUTo3HH C 1 ypauun U
(unu TumuH T), a nypurosuimu — agennd A u ryauvns G. Iog geiter-
BUeM a30THCTOH KHCJIOTHI HAGMIONAIOTCH 3aKOHOMEpPHBIE MYTAIUH
PHEK, cBssanHEIe ¢ 3aMeHO# ocHOBaHMHM: A — G, C — U. Takum o6-
pasoM, ocHOBaHRA A 1 C ABRAOTCA usmenswowumnucs, aGu U — ne-
UIMEHIIOWUMUCA.

Benxu, niu npomeunsl, — 3TO OCHOBHOH IIJIOTHBI} KOMIIOHEHT
sKHMBorc opraguama. Kaxc bl U3 0eJKOB BBIIOJHAET TOJBKO CROIO,
CBOHCTBEHHYIO eMy PYHKITUIO. BeJIku npe/icTaBisaioT coboil KpyIHbIe
MOJIMMepPHbIE MOJIEKYJIBI, COCTOANINE U3 [ellell AMUHOKUCJIOT (noau-
nenmudos), HeperyJaspHO 4YepeAyIOIIUXcs. Bce aMAHOKHCIOTBHL B
Genxax coegMHEHBI APYT ¢ APYTOM OZHOTHUIHOMN XHMHYeCKoil CBABLID,
IONyYHBIIed HazBaHWe nenmudnoil cessu. Monexyny 6ejgKa 4acTo
CPaBHUBAIOT ¢ II0E3/0M, COCTOAIIMM M3 BArOHOB JBAJIATH PABIHY-
HBIX BHJ0OB, KOTODBIE CIEIJIEHEI APYT C APYTOM OXHHM M TEM K€ CITO-
co00oM, IO3BOIAIOIINM COETUHATE BATOHEI B J1060M IOPAIKE.

AHK SUPRA-koA (oTkpbiTve XKaH-Kaoaa Mepeca)

A Teneph pacckakeM 06 OJHOM HAYYHOM OTKPEITHH, YCTAHABINBAIO-
IHM CBA3h 'eHEeTHYECKOT0 KoJa ¢ unciaaMi PuboHayun H S0I0TEIM
ceuenueMm. B 1990 rogy dpannysckuit uccaemosatens JHan-Kiox
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Iepec (Sean-Claude Perez), paboraBmuii B TOT DepHoJ] HAYYHBIM CO-
TpyAHUEOM bupmMbl IBM, cesnal BecbMa HeOXUIaHHOE OTKPBLITHE B
06GNaCTH FeHEeTHYECKOT0 KOAUPOBaHKA. OH OTKDLII MATEMATHIECKHI
3aKO0H, yIPaBIAIMEA camoopranusanueil ocgosanuii T, C, 4, G
eEyTpu JHK. OH 0o0Hapy)KuI, UTO IOC/ef0BaTeIbHBIE MEOKECTBA
nyxieotuios JJHK oprarnsoBaHEL B CTPYKTYPHL AaILHETO OOPAAKA,
HasbIBaeMBble pesorancamu. Pe3oHaHC IpeacTaBasierT ocobyio Ipo-
nopuio, obecrieunparywo pasgenenie IHK B cooTBeTcTBHH ¢ UuC-
namu Prboravuun (1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144, ...).

Knrouesaa nzes orkpreITHA [lepeca, Hazraswero JJHK SUPRA-ko-
dom, cOCTOUT B crepymoneM. PaccMoTpuM 060t oTpe3ok reHeTHde-
CKOTo0 Kojia, cocroamuii us 6asucos tuna T, C, A, G, H IycTh JJIHHA
3TOro OTpe3Ka pasHa yHcTy PurboHadyy, Hanpumep 144. Ecan gucno
ocHoBaHu# Tuna T B paccmarpuBaemom orpeske JJHK pasno 55 (uuc-
o PuGoradIn) U cyMMapHOe Yucio ocHoBaHwmit Tna A, C 1 G paBHO
89 (qucno Puborayun), To paccCMaTPUBAEMBENA OTPE3OK I'eHEeTHUECKO-
To Kofa o0pa3yeT pe3oHaHC, TO €CTh P30HAHC eCTh MIPOHOPIIN S MEXIY
TpeMs cocefHEMU unciaMu Pubonauuu (55, 89, 144). OTKpeITHE CO-
CTOMT B TOM, uTe kakraa [JHK o6pasyeT MHOMKECTBO Pe30HAHCO8 pac-
CMOTPEHHOTO BAJa, TO €CTh, KaK IPABUJIO, OTPE3KH MeHEeTHIeCKOro Ko-
Ja aauHoi, passoil umMcay Pubomauyu F,, pasduBaroTca 30JOTHIM
ceyeHHEM Ha MHOMKEeCTBO OCHOBaHMH Tuna T (YHMcio KOTOPHIX B pac-
CMaTpHUBaeMOM OTPe3Ke MeHeTHYeCcKOoro KoJia paBHo F,_,) M cyMMapHoe
MHOK€ECTBO OCTAJIbHBIX OCHOBAHUH (YHCI0 KOTOPEIX paBHO F,_,). Ecin
TIPOK3BECTH CHCTEMATHUECKOE HCCJIeIOBaHHEe BCeX BOSMOYKHEIX OTpe3-
KOB PeHeTHYecKoro Kojia PuboHadun, TOrga moIyInM HeKoTopoe MHO-
JKECTBO pe3oHaHcos, HasbiBaeMoe SUPRA-wodom [JHK.

Hauunasa ¢ 1990 roga ykasaHHAd 3aK0HOMEPHOCTE ObLiIa MHODO-
KpaTHO IpOoBepPeHa M NOATBEePIKAeHA MHOPMMH BhIJAIOIIUMHUCH OHO-
JloramMu, UCCiIef0BaBIIAMH, B yactHocTH, JHE Bupyca CITU]IL.

HecomHeHHo, paccMaTprBaeMoe OTKPBITHE OTHOCHTCA K DaspsiAy Bhi-
Jamomuxcs B obnactd JJTHK, ompepensroniux passuTye N'eHHON MHMKeHe-
pun. Ilo Muenuio apropa oTkphrtis, Jag-Kiaona Ilepeca, SUPRA-kox
JAHEK saBigercsa yHMBepcaJIbLHLIM OHOMATEMATHYECKHM 3aKOHOM, KOTO-
DB YKA3LIBAET HA BRICOYAHITHII YPOBEeHE CAMOOPTraHH3aIlHH HyKJIEO-
o B JJTHK coriacHo npuHipmry 30I0TOT0 CeueHHA.

lpoBepka 3akoHa lNepeca

B ynmomanyToit kuure C. B. Ileryxosa Ha ¢. 165—166 npuseznens mo-
CJeAOBATENBHOCTH TPUILIETOR B CHHTeTHYECKUX TeHax I/ o- U fB-1ie-



210 O rnaea 2. Pags DUBOHAYM

ne#t uHcynnHAa. Ilocae 0BaTeILHOCTD AJA TAKOMH B-IleNH NOKa3aHa Ha
puc. 2.29.

3aMeTHM, YTO Bce OcHOBaHMA THna T B yKasaHHOH IocjejoBa-
TEeJLHOCTH OTMEUYEHEBI CEPBIM IIBETOM.

Puc. 2.29. NeHeTU4eCKMid KOA MHCYAWHA

IIpoeepka sarona Ilepeca na npumepe B-Ieny MOJIEKYALI HHCY-
JarHa (puc. 2.29) npuBedsa K caenywoileMy pe3yiabTaty. Obimee auciio
TPUILIETOB B -Ilent paBHo 30, T0 ecTh MoJIeKyIa cofep>kuT 90 ocHo-
BaHuit (89 — Oamkaiimree umcao PuboHauun). Ecau noacauraTs
gucyo ocHoraHu#d T B B-memwn, to oo paBHo 34 (34 — uncno Pubo-
HAYYH), 8 YHCIO OCTRJABHLIX OCHOBaHUHA paBHo 90 — 34 =56 (55 —
onmxanniee yucno GPuboragun). Takum o6pa3oM, MeK Ay OCHOBAHH-
eM T ¥ ocTaJLHBIMHM OCHOBaHUAMYM B [j-1iertu cobJrofgaercd clieAylo-
miasa oponopriusa: 90: 56 : 34, Ota nponopnusd oUeHb OJH3KA K pe3o-
raxcy: 89:55:34. U3 sToro aHanmsa BEITeKaeT, 4To 3aKoH Ilepeca
JUIA B-Ueny HHCYJIHHA BHITIOJIHACTCA ¢ BeCbMa BRICOKOH IJIA IPAKTH-
KH TOYHOCTBIO.

Ecnu Tenmephb B3ATH NepBble 18 TpHIIeTOB f-ilenn, cogep:Kallux
54 ocHoBannsa (55 — Ommkaimee uncac @PuboHaYUH) U ITOACIUTATD
ypceso ocHoBaHHE T Ha »TOM oTpeske, To 0HO paBHO 22 (21 — Ouan-
Kalfee uncso PuboHEaUUN), TO €CThH B IEPBOM OTPE3Ke MbI HMEEM
nponopuuio 54 : 32: 22, uro Takxke GJIU3K0 K pesoHaHcy: 55:34: 21,
TO ecTh 3aKoH Ilepeca Ha 3TOM OTPe3Ke TaKKe BBEINOJIHAETCH ¢ IOCTa-
TOYHOH TOYHOCTHI. ECJAH B3AThH OTPE30K, COCTOAIIHI H3 OCTABIITHX-
cst 12 rpuniteros (36 ocHOBaHWH), TO YHCJI0 OCHOBaHUM T Ha 3TOM OT-
peake paBHO 12 (13 — Onmxkaliliee umcno PuboHauuu), TO ecTh
umeeM nponopnuo: 36:24:12, koTopasi ABIsgeTCA NPUOIAHKEHUEM
K pesonancy 34:21:13. Takum o6pazoM, Kak AJA B-I[elH MOJEKYJIEI
HHCYJHHA B IleJIOM, TAK H JJd ee OTPe3KoB 3aKoH Ilepeca BuIITONEA-
eTcs ¢ JOCTATOYHOH [JIs TPAKTHKY TOYHOCTLI0. MOMKHO TaKxe YBU-
HAeTh, YTO IpaKTHYeCKH B JTIOO0OM 0Tpe3Ke B-Ienu TeHAeHIUA K 3010~
TOMY CEUEHHIO COXPaHAeTCH.

¥Yrusutencnoe orkpolTHe Alan-Kiona Ilepeca nossoisier caenars
HWHTEPECHBIA BLIBOJ, KACAIOMIWHCA AHAJIOTHHN MEXKIAY MY3BIKO#H, [1093H1-
eil, PPIHOYHBIMH IIPOIiecCaM¥ («BONHAMH JJIIHOTTA» ) H FeHETHUECKUM
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rogom. HecoMEeHHBIM fIBIAeTCH TOT daKT, aTo rapMonus atiogos [lo-
neHa, cTXoB IlyInKyHa MIH «BOJIH JIHOTTA», B KOTOPEIX 30JI0TOE Ce-
yeHMe HabiojaeTcsd MHOTOKDATHO, CXOAHA € «TapMOHHeil» reHeTHde-
CKOT'0 X0fa, B KOTOPOM <«pe3oHaHCH PnGoHAUYH», JerKariue B 0CHOBE
JHEK SUPRA-x00a, MHOrCKPAaTHO HaO/IIOZAIOTCH KAK BO Beeil MOJIEKY-
ne JHEK, Tak u B xaxxnoi ee 4acTu.

2.15. My3bika cTMX0B

MccaeaoBannsa PozeHosa

Brimre (pasgen 1.16) Mbi yCTaHOBKJIM, YTO MHOHE MY3BIKaJIbHBIE HPO-
U3BeJleHUs OCHOBAHLI Ha HPHHIMIEe 30J0TOro cedenud. MHoOroe B
CTPYKTYpe H09THYECKHUX IPOM3BeleHH I DOSHUT 3TOT BUJ NCKYCCTBA
¢ My3bIKOM. YeTkUil PHTM, 3aKOHOMepHOE UepeAoBaHMe YAAPHBIX U
6e3VXapHLIX CJAOTOB, VIIOPAAOUYeHHAS Pa3MepPHOCTE: CTHXOTBOPEHHI,
HX 3MOIIHOHANbLHASA HACLIIEHHOCTD AeJaloT II033HI0 POJHOHA cecTpoi
MY3BIKAJbHBIX DpousBefeHnil. Karkawlil cTux obnajiaer cBoel My3sbI-
KaJabHOH ¢opMoit — cBoeld PUTMHKOH M Memojgueii. Mo)xHO OXKH-
AaTh, YTO B CTPOCHUH CTUXOTBOPEHHH NIPOABITCH HEKOTODELIE YePTEI
MY3BIKAJbHBIX IPOU3BE/IEHHH, 3aKOHOMEPHOCTH MY3LIKANBHOH rap-
MOHMH, 4 CJIe[OBATEIbHO, ¥ 30JI0TAs IPOTOPIHS.

Ecau MyssIKa — rapMoHHYecKoe yHopsagoueHue 3BYKOB, TO IT0-
93U — TapMOHHYECKOe YyIopaAfodYeHHWe peud. MaremaTHUecKHit
aHANN3 PUTMHKH CTHXOTBOPDHEIX NpOW3BeJeHUHE MMeeT AABHIOO
TPagHIINIo, HAYIIYIO OT poccHiicKoro uckyccerBoBena XIX cronerus
3. PoaenoBa, nucarensa A. Besoro u Apyrux. AHaJau3upys MHOTHe
noatuyeckue npoussegenus M. I0. Jlepmontosa, Y. . Illnniepa,
A. K. Toncroro u Apyrux mucarejeii, PoseHoB ycTaHOBHJ, 9TO BO
MHOIHX CJIyYasixX IOoCTpoeHHe (GopMEI Ipou3BefeHHH HOJL‘IHHHETCH
3aKOHY 30J0TOro cedeHud. I1Ipu 9TOM OH MOKYEPKUBALT:

«Mbi He MMeeM NpaBa AdXe NOAO3peBaTs [ABTOPOB 3TUX NPOM3BEACHHH] B Cy-
XOM M KPOTIOTAMBOM BbIYMCAEHUM YMCAOBBIX COOTHOILEHWH AASL PYKOBOACTBA
MMM BO BpeMsl Npoliecca co3aaHus. B atnx cayuanx Ham octraerca npubernyTs
K EAMHCTBEHHOMY BLIBOAY, 4TO OGHapYKEHHAaR YNCAOBAS 3AKOHOMEPHOCTb AIB-
ASIETCA MaTepPHaAbHLIM BbIPAXKEHHEM MCHXMYECKOH 3aKOHOMEPHOCTM W pe-
3yAbTaTom Be30T4eTHOR NOTPeGHOCTH aBTopa, TO eCTb €ro HecCco3HaTeAbHOTO
NOAYMHEHHS 3aKOHaM NPHPCAHOTO TBOPUECTBAx.

3o0y0TOE ceyeHye B II033UM B IepBYIC OovUepeab NPOABIAETCHA KaK
HaJA4He ONpefeyJeHHOI'0O MOMEeHTa CTUXOTBOPEHHUA (RYJILMI/IHaII,IfIH,
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CMBICJIOBOTO TII€peJioMa, TJIaBHOU
MBICJIM IIDOM3BENEHUsI) B CTPOKe,
NpUXOAAIeiicad Ha TOUYKY JeJeHUS
o6IIIero 4mcya CTPOK CTHXOTBOPE-
HU B 30J10TOM npomopuuu. Tak, ec-
JIA CTUXOTBOpPeHHEe comepxuT 100
CTPOK, TO IepBas TOYKa 30JIOTOr'O
cedyeHUd IpUXOAUTCH Ha 62-10 cTpo-
Ky (62%), Bropas — Ha 38-10
(38%)mur. &.

Bospmmoe BHUMaHue MaTeMaTH-
YECKOMY «CTHUXOBEIEHUIO» YIeJIsI
BBIJAIONTHICA POCCUNCKUN MaTeMa-
TuK A. H. KostMoropos u ero yueun-
Ku. B Hacrosmiee BpeMsa B poccuii-
CKOM HayKe OJHMM H3 MNPU3HAHHBIX JHUIEPOB B BTOH obJsacTu
apagerca Oner I'purGayM, JOKTOp GUIOIOTHYECKUX HAayK, Ipodec-
cop KadeIpel MaTeMaTHYECKOM JIMHTBUCTUKY (DUII0JIOIHIUECKOro da-
kyJabTeTa CaHKT-IIeTep6ypreckoro rocyzapcTBeHHOrO YHUBEPCUTETA.

AnekcaHap Cepreesud [ywkuH

3onoToe ceuenne B n033un A. C. MNMywkuHa

HauyneMm ¢ BeJMYMHBI CTUXOTBOPEHUS, TO €CTh KOJIUUYECTBA CTPOK B
HeM. Kasasocs Ob1, 95TOT TapaMeTp CTUXOTBOPEHUA MOKeT U3MEH ATh-
¢ Mpou3BoJbHO. OJHAKO OKa3aJoch, YTO BTO He Tak. Hampumep,
nposegenHbli H. Bacioruackum ananus ctuxorsopenuit A. C. [Tym-
KHHA C 3TOM TOYKU 3PeHUA IOKAa3aJI, YTO PA3MephI CTUXOB pacIpe/e-
JIEHBI BeCbMa HepaBHOMEPHO; 0Ka3aJI0Ch, YTo IIyITKKUH SIBHO IpeAIIo-
4YHUTaeT pasMepsl B 5, 8, 13, 21 u 34 cTpok (uncia Pubonayun).

M=uorumu uccie[oBaTeaaIMuU 610 3aMeYeHO0, YTO CTUXOTBOPEHUS
0J00HBI MYy3bIKAJbHEIM IPOU3BEACHUAM; B HUX TaKyKe CyIeCTBYIOT
KyJIbMUHAIUOHHBIE TYHKTHI, KOTOPHIE JEJAT CTUXOTBOPEHHE B IIPO-
mopuuu 30JI0TOTO ceyeHUsd. PaccMoTpum, Hampumep, CTHXOTBOpe-
Hue A. C. Ilymkuna «CamoXHUAK » :

Kapruny pas BeicMaTpyBaJI CAIOKHUK

U B 06yBH omubKy yrasai;

B3zaB ToTYac KUCTH, UCIPABUIICA XYA0KHUK,
Bot, mog6ouacs, CAalOXKHIK ITPOAOJIKAI:
«MHe KaKeTrcs, JUIO0 HEMHOTO KPHBO...

A sTa rpyAb He CIUIIKOM JIX Hara?»

Ty Anesnsec mpepBaj HETEPIEIUBO:
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«Cynu, APy KoK, He BbIIIe camorals

EcTb y MeHsA npusATesns Ha IpUMeTe:

He Benalo, B kakoM 6Bl OH IpeaMeTe

Beir 3HATOKOM, XOTH CTPOT OH Ha CJIOBax,
Ho uepr ero vecer cyauTs o cBere:
ITonpoGyii on cyauTh 0 canorax!

ITpoBenem ananus 3Toif MpUTYHU. CruxorBopenne cocrout us 13
CTPOK. B HeM BbIZie/IsieTCs 1B CMBICIOBBIE YACTH: IlepBas B 8 CTPOK U
BTOpAas (MoOpaJsk IpuTun) B 5 cTpok (13, 8, 5 — uncra dubonauuwm).

OnHO U3 MOC/IeAHUX CTUXOTBOPEHM IIymkuna «He goporo nexio
51 TPOMKHe npasBa...» («M3 IluagemonTn»). CrpykTypa atoro smame-
HHUTOr0 CTUXOTBOPEHHU, KOTOPOe He IOTEPSIO CBOe aKTyaJbHOCTH
U ceropus, rocTpoena Ha uncaax Pubonayun: 2, 3, 5, 8, 13, 21, or-
9ero 3aKOH 30JI0TOTO CeYeHH s BHINIOTHACTCS B HEM C BBICOKOM TOTHO-
ctpio. CTUXOTBOpEeHUE cocTouT U3 21 CTPOKH, U B HEM BBIJEJIAI0TCSA
AiBe CMBICJIOBEIE YaCTH B 13 U 8 CTPOK; Ky IEMUHALIMEH ABISETCS CII0-
BO «HUKOMY», pasfessiollee JBe CMbICJIOBLIE YACTH.

He poporo meH:o s rpomkue npasa,

OT KOMX He OZHA KPYKUTCS rOJI0Ba.

51 He pommry o ToM, 4TO OTKas3anu 6oru

MHe B c1agKoit y9acTu ociapuBaTh HANOTH
Wnu Memats napsaMm Apyr ¢ ADYroM BOEBATb;
U masto ropsa MHe, cBOGOLHO JIU TeYaTh
MopouuT 0/1yX0B, HJIb YyTKaA HEeH3ypa

B 'KypHaJIBHBIX 3aMBICTIAX CTECHSAET 6anarypa.
Bce a0, BuauTe 15, CIOBA, CIOBA, CIOBA.
HWHnrle, nyumine, MHe JOPOrH IIpaBa;

Wnas, myumas, motrpe6ua MHe cBo6oaa:
3aBHUCeTH OT Ilaps, 3aBUCETH OT HAPOAA —

He Bce iz Ham paBrO? Bor ¢ HuMu.

Hukomy oruera He saBats, ce6e 1ums caMoMy
CIy>XuTb M yroMAaTh; ATA BAACTH, 415 JABPEN
He ruyTs HU COBECTH, HY IIOMBICIIOB, HH IIEH;
ITo mpuxoTH cBoel CKUTATHCA 3HECh U TaM,
HuBsce 60:KeCTBEHHBIM IPHUPOAHI KPacoTaM,
U npex co3aaHbsIMU HCKYCCTB ¥ BAOXHOBEHbBS
Tpenema pazocTHO B BocTOprax yMUIEHbS,
Bor cuactse! Bor npaga...

XapaKTepHO, UTO U IlepBas YacTh 3TOro crTuxa (13 CTPOK) 110 CMBI-

CJIOBOMY COEPXKAaHUIO AeJUTCAHA 8 1 5 CTPOK, TO €CTh BCE CTUXOTBO-
PE€HHe IIOCTPOEHO I10 3aKOHAM 30JI0TOM IIPOIIOPII U,
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IIpeacraBisieT HECOMHEHHBIN WHTEPEC aHAJIN3 poMaHa «EBrenuii
Onerun», caenanubli H. BacloTuHCKHM. OTOT poMaH COCTOUT U3 8
rjaB, B KaXKJ0U U3 HUX B cpenneM okoJsio 50 cruxos. Hauboiee co-
BEpIIIEHHOW, Hanbojiee OTTOYEHHONX ¥ SMOIMOHAIBHO HACHIIIeHHON
sABJsieTcs BocbMasd riaBa. B Heit 51 ctux. Bmecre ¢ nuceMom Esre-
Hus#a K Tatbsane (60 cTpok) aTo TouHO COOTBeTCTBYeT uucay Pubonay-
qu 55!

H. BacroTUHCKUI KOHCTATHUDYET:

«KyAbMUHaLMeNR rAaBbl SBAsieTCs obbsicHeHue EBrenmns B Alobsu K TaTbaHe —

CTpoKa «BAEAHETb M FacHyTb... BOT OAAXEHCTBO!». 3Ta CTpOKa AeAWT BCIO

BOCbMYIO FAABY Ha ABE YacTu — B nepBoi 477 CTPOK, a BO BTopon — 295

cTpok. Mx oTHoweHue pasHo 1,617! ToHvanee COOTBETCTBUE BEAUMMHE 30-

AOTOM Nponopumnmu! ITo BEAMKOE 4yAO rapMOHUM, COBEpLUEHHOE reHuem Myuw-

KuHa!»

Yucra @uboHavum B no3azun M. 0. AepmonTtosa

Pycckuii ncciegoBarenb Po3eHoB, KOTOPOro MBI YIIOMUHAJIM BBIIIE,
IIPOBEJI aHAJIKU3 HEKOTOPKIX MoaThdYecKuX npousBeneruit M. 0. Jlep-
MOHTOBA 1 O0HADY’KHUJI B HUX 30JIOTOE CeUeHUe.

3HaMeHUTOe CTHXO0TBopeHue JlepMoHTOBa « BOpoAMHO» AeuTCA Ha
[IBe YaCTH: BCTYILJIEHHEe, o0pallleHHOe K pPacCKa3YMKy U 3aHMMarlolee
JIAIIB ofHy cTpody («CKaKu-Ka, a4, BeAb HelapOM...» ), ! TJIaBHYIO
YacTh, IPeACTaBJIAIONIYI0O CAMOCTOSATEIbHOE IIejioe, KOTOpoe pacla-
JaeTcs Ha [Be paBHOIIPABHBIE YacTH. B mepBoii U3 HUX ONUCHIBAETCA
¢ HapacTaoI[UM HalIpsyKeHreM OXKuianue 605, BO BTOpoi — caM 60
C IIOCTeIleHHBIM CHUKEeHHEM HAIPSIKEeHUs K KOHITY CTUXOTBOPEHU .
T'panuiia Mexxy 5TUMH YaCTSIMU ABJIseTCH KYJIbMUHAITMOHHONA TOU-
KOI IIPOM3BEJECHUS U IPUXOJUTCS KaK
pas Ha TOYKY JeJIEHU ero 30J0ThIM ce-
YeHHUEM.

I'nmaBHast yacTh CTUXOTBOPEHUS CO-
CTOUT U3 13 ceMUCTUINHI, TO €CTh U3
91 cTpoku. Pasnenus ee 30JIOTHIM ce-
yenueM (91:1,618 = 56,238), y6exxna-
eMcd, YTO TOYKa JeJIeHUus HaXOQUTCS B
HayaJje 57-To cTHXa, I'/le CTOUT KOPOT-
Kada dpasa: «Hy x 011 neHek!» MMen-
HO 9Ta (hpasa mpeAcTaBiseT co0OM
i «KYJILMUHAIIMOHHBLIA IIYHKT BO30YXK-
Muxauna IOpbesuy AepmoHTOB OEeHHOT'O OXKHMIAaHUA», 3aBepIIaloIiero
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IIepBYI0 YaCTh CTHUXOTBOPEHMA (OKMAa-
HHe 605) M OTKPHIBAIOIIMI BTODPYIO €ro
yacTh (onucanue 60s).

Taxum o6pasom, 30JI0TOe CeUeHNE UT-
paeT B II093UH BeCbMa BasKHYIO POJIb, BEI-
e KyJIbMUHAIMOHHBIN IYHKT CTUXO-
TBODPEHUSI.

UYucaa ®uboHayum B no33um llorta
Pycrasean

Muorue wucciemoBaTenu mnosmel IlloTa
Pycrasenn «BuTS8b B TUrPOBO#t IIKype»
OTMEYAIOT MCKJIOYHUTEJHHYI0 rapMOHUY-
HOCTB ¥ MEJIOZUYHOCTH ero CTUXa. : :

OTH CBOWCTBA II03MBI TI'PY3UHCKHUI Wora Pycrasean
yuensli akagemuk I'. B. Ilepereii OTHOCUT 3a CUeT CO3HATEIHLHOIO
KCITOJIb30BAaHUS MO3TOM yuces PuboHauyuy U 30JI0TOrO CEUeHUT KaK
B (hopMUpOBaHUH (HOPMEI II03MEI, TAK U B IOCTPOSHUY €e CTUXOB.

Ilosma PycraBenu cocrout us 1587 crpod, Kakmas ux KOTODBIX
COCTOUT U3 YeThIpeX cTpoK. Kakaas ctpoka cocTouT us 16 ciioros u
AETUTCS Ha /Be PaBHBIE YaCTH II0 8 CIIOrOB B KaXKAOM IIOIYCTHIIINH.
Bee monycrumusa nesnsites Ha 7Ba cerMeHTa ABYX BHAOB: A — TIoJTy -
CTUIINE C DPAaBHBIMU CeTMEHTaMM M YETHBIM KOJMYECTBOM CJIOI'OB
(4 +4); B — nomycruiive ¢ HeCHMMETPUYHEIM JeJIeHUEM HA IBe He-
paBHBIE yacTH (5 + 3 niu 3 + 5). Takum o6pa3om, B mosycTumruy B mmo-
JIy4alOTCA COOTHOIIEHUA 3 : 5: 8, UTO ABIsIeTCS MPUGIUKEHNEM K 30-
JIOTOY ITPOIIOPIIHH.

YcranoseHo, uTo B moame Pycrasenu us 1587 cTpod Gossire mo-
J0BUHBEI (863) MOCTPOEHEI 110 IPUHITUIY 30JI0TOTO CEUeHHUS.

3oA0TOE ceveHme B KMHOKapTuHe «bpoHeHocew
“MoTteMkuH"” »

B mame BpeMs popusicsa HOBBIMA BUJ UCKYCCTBA — KUHO, — BoOpas-
LIKi B ce6a ApaMaTypruio JeidcTBUs, )KUBOIUCH, MY3bIKY. B Beigaio-
IMUXCs IPOU3BEAEHUAX KMHOUCKYCCTBA IPABOMEPHO MCKATh IIPOAB-
JleHus 30JI0TOro ceueHUs:A. IIepBBIM 3TO cAeal CO3LATeNb mefeBpa
Muposoro kuHo «Bporenocen “IToreMknH”» KuHOpesxuccep Cepreit
JdiizennITeilH. B moCTpOEHMH 5TOM KaPTHHBI OH CYMeJI BOILIOTHTD 0C-
HOBHOM IIPUHIUI rapMOHUU — 3oj0Toe ceueHue. Kak oTmeuaer cam
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Oli3eHINTEWH, KPAacHBIA (poar Ha MadTe BOCCTaBIIero GpOHEHOCIA
(Touka amores GUJIbMa) B3BUBAETCS B TOUKE 30JI0TOM IIPOIMOPIIMHU, OT-
CUUTHIBAEMOM OT KOHIIA QUJILMA.

2.16. IlpobAema BbIDOpa, AU YMPpET AN
OypnaaHoB ocea?

Axanemuk . B. 3enbgosuu nucas B 0HOHN 13 CBOUX pPaborT:
«He oTHOCHTECH C Npe3peHreM K “npocTbiM” coobpaxeHnsam. Boicien noxsa-
Abl 3aCAYXKMBAIOT UMEHHO Te UCCAEAOBATEAU, KOTOPbIE M3 NPOCTbIX, HO TBEPAO
YCTaHOBAEHHbIX (haKTOB M3BAEKAIOT IAYOOKHE BbIBOAbI».

PaboTsr amepukaHnckoro mcuxoJsiora Biaagumupa JlegeBpa otiu-
YaloTcd KaK pa3 9TOM CaMoil «IIPOCTOTOM» UCXOLHBIX COOOparkeHUi
WY, TOUHEe, UCXOTHBIX MOJeJIel, UTO IPUJAET UM 0COOYI0 3CTeTHYe-
CKYIO IIPEJIECTh.

lMputya 0 OypusaHoBOM OcCAe

YacTo IPUXOAUTCS CABIIIATE O TOM, YTO CYIIIECTBYET Macca 3aMeya-
TeJBHBIX BO3MOXKHOCTEM, U3 KOTOPBIX HA/L0 BLIOPATH JIYYIILYIO, UTO
MIPUBOJUT K BeChbMa HEOMKHUAAHHOMY IIOCJEACTBUIO: PAJOCTh BEIGOpa
BHE3aIlHO IIpeBpalllaeTcsa B MpobiieMy, U aTa IpobieMa MOXKeT OBITh
OYeHb U OYEHBb CEPhe3HOM. ITa mpobyieMa U3BECTHA YrKe IMapy ThICH-
yeneruii. Hanpumep, rpedyeckuii pusocod ApUCTOTESb B OTHOM U3
CBOMX COYMHEHMH PACCKa3bIBAJ O YeJIOBEKE, UCIBITHIBAIOIIIEM T'OJIO
¥ KKy, KOTOPBLIA HaXOAUTCA Ha PABHOM PacCCTOSHHUM OT ITUIIUA U
MMAThS U IpebbIBaeT B IOKoe. Bosee Touno a1y npobaemy, Korjga Oe-
HBIM YeJIOBEK He 3HaeT, YTO YK€ eMy Bce-TaKM clAejlaTb — TO JIH
CBECTh, TO JIX BHIIUTh, — CHOPMYyJIHpPOBa dhpaHIy3CKUil (huocod
/Kan BypudaH, KOTOPBIA AOKA3BbIBAJ OTCYTCTBUE CBOOOALI BOJIH, 4 B
[I0Ka3aTeJbLCTBO IIPUBEJI IPUMED IIPO 0CJIa, KOTOPBIN, HAX0AsCh MEX-
[y ABYMSI PAaBHBIMU CTOraMM CeHa Ha OAUHAKOBOM PACCTOSHUHU, H0JI-
JKeH IIPeHelIPEMEeHHO YMepEeTh OT I'0JIojla, TaK KaK He HaXOJAUT MOTH-
Ba, C KAKOTO0 ’Ke CTora eMy HaduHaTh ecTh. C TexX IIOp U IOSIBUJIOCH
KPBLIATOE BeIpaskeHne — 0ypudanos ocen. Tak Ha3BIBAIOT YeJIOBEKa,
HepeIInuTeJLHOr0 B BLIOOPE UIU KOJIeOIIoNIerocs Mexay AByMs pas-
HOIIeHHBIMU BOBMOYKHOCTAMU.

OO0 0AHOM NCUXOAOTUHECKOM 3KCnepumeHre

MEI OUeHBb IPUBBIKJIHN K MBICJIH, YTO, IOAOpachiBasg MHOTOKPATHO MO-
HeTy, HemsdbeoxHo moayuuM B 50 % ciayuaeB «rep6», a B 50 % —
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«pelKy». AMepuKaHCKuU# ncuxoor Baagumup JledeBp 3agymaics:
a MOYKHO JIX 9TY YBEPEHHOCTb IIEPEHOCHUTH B Iicuxosioruio? JIis sToro
OH IIPOBeJI CIeAYIOUINI dKcnepuMeHT. MenbiTyeMbIM mpefarazoch
pasfieIUTh KYYKy Gacosu Ha ABe KYYKH, B OAHOM U3 KOTOPHIX HAaX0-
AATCA «Xopoluue» HacoNUHE], a B APYTOH — «IIoXHue», IPUUEM BCe
(hacosMHBI 0YeHb IIOXOKH APYT Ha APYyra U HUKaKUX 00beKTHUBHBIX
KPUTEpPUEB A pasfieeHus Bpoje 651 HeT. Kazamock 651, B 3T0i CH-
TyallMy UCIBITYyeMble JOJKHBI ObLTM Obl PasfesuTs hacoJUHbl IPH-
MEpPHO IIOPOBHY, OAHAKO peasibHBIM pPe3y IbTaT PaspyIIu BCe 0KUIa-
HUA: YHACJIO «XOPOIIUX » (HACOJUH yCTOWUIMBO cocTasiser 62 % (0,62)
oT obmero uucia dacoaun. Ho Beas 62 % — 1o BosoToe ceueHue OT
100 %! To ecTs pesy.IbTaT ICUXOJOIMYECKOrO SKCIIEPUMEHTA BecbMa
VAUBUTE/IbHBINA: UCHBITYeMble NeJUIH Gacojb Ha ABe KYYKH C JHC-
JIoM ¢aconuH, KOTOpble HaAXOAATCA B 30JI0TOM mpomopuuu! Biazu-
mup Jledesp 3agymaicsa Haji pe3yJIbTaTOM 9KCIEPUMEHTa 1 IPefJIo-
YKHJI OPUTMHAJIBHYIO TEODUIO AJISI €ro JIOTHUeCKoro obssacuenusa. Ho
s moHUMaHUA Teopuu JledeBpa HaM HeoGXOAUMO 3HATH HEKOTO-
phle 6a3uCHBIE IOHATHAA MATEMATUYECKOM JJOTUKH U IICUXOJIOTHH.

Y10 Takoe umnAMkaums?

Wmsa arrauiickoro matemaruka Jpxopasxa Byuis (1816—1864) mupo-
KO U3BECTHO B COBPEMEHHOI HayKe.

B 1854 romy on omy6aukoBan pabory «McciaemoBaHMe 3aKOHOB
MEBIILJIEHU s, 6a3UPYIOMIMXCA Ha MaTeMaTHYECKOM JOTUKe U TeOpUH
BeposiTHOCTeH». Ero paGorer 1847 u
1854 rozos nmosoKuIM Hayasio ajare6-
pe JIorMku, uaum OyJseBoii aireGpe.
Bynb mepBeIM moKazaj, 4TO CyIIecT-
ByeT aHaJIOTHsA MeXIy ajrebpaunde-
CKUMU U JOTUYECKUMHU AeHCTBUAMH,
TaK KakK U Te U ApyTrue IpeAnojaraoT
JIMIIIb IBa BapUaHTa OTBETOB — MCTH-
Ha WJIM JIOXKb, HYJIb WK equHuNa. OH
NpUAYyMaJ CUCTEMY O0O3HAaYeHHH H
IIPaBHUJI, IOJb3YsCh KOTOPEIMHA MOXK-
HO OBLJIIO 3aKOAMPOBATEH JIOOBIE BBI-
CKasbIBaHUSA, a 3aTeM MAaHUIIYJIHUPO-
BaTh UMHU KaK OOBIYHBIMM YMCJIAMH.
Bynesa anre6pa pacmosaraer Tpems
OCHOBHBIMM onepanusamu — U, NJIU, Axopax byab (1815-1864)
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HE, koTopble IIO3BOJISAIOT IPOM3BOAUTD JOTHUECKOE CHNOXKEHUE, BRI~
YHTaHUE, YMHOMXeHIe U cpaBHeHre CHMBOJIOB M JHCeJL.

B cBoeit pabore «3akouwn Muiinerus» (1854) Byan oxonvyarens-
HO c(POpPMYIHPOBAX OCHOBBI MaTeMaTH4YeCKOH Joruku. OfHaKo, Kak
3T0 9acTo OBIBAET ¢ MATEMATHKAaMHE, caM ByJb He BUEeN IIyTel mpak-
THYeCKOF0 IIPHJIOKEHHA CBOUX HccaenoBagmi. B ogHo# 13 ¢cBOUX pa-
6oT OH IHCaJ, YTO He BUAMT NPHMEHEHNS CROMX UJei Ha IPAKTHKE,
HO ycnokawBas cebGs TeM, UTO ec/M €ro MSHICKAHUA U He IPHHECYT
TIOJBL3BI, TO ¥ BPeJa OHM TakK)Ke He MpHHecyT. OTHOCHTEJILHO IoJIe3-
HOCTH CBO¥X paboT samMeuaTeNbHLIM MaTeMAaTHK, K CYacThio, ONIuG-
cs. CoBpeMeHHAaA HAYKa, B YaCTHOCTH KOMOLIOTEPHAS HAYKa, HERO3-
MoxHa 6e3 GyseBoH JIOTHKH, KOTOpas IIAPOKO HCIONb3yeTcA MPH
aHanH3e ¥ CHHTe3e DUGPOBLIX ABTOMATOR, & TAKKe I P PelleHHA JIo-
THUYeCKUX 3a7a4d Ha KOMOBIOTEPax.

OcHoBoll GyneBoil anrebpel ABIAIOTCA 8bICKAILIBAHUA U CBAZLI-
BamoInue UX Oynesvt gynrxyuu. Ilof BrICKasniBaHHEM NTOHUMAETCS
moboe yTBepkJeHHe, KOTOPOe OEeHANBAeTCS ¢ TOUKH 3PeHHs erc uc-
THHHOCTH HJIH JIOKHOCTH. B KauecTBe mpuMepa pacCMOTPHM AB& BEI-
ckaselBaHuAa — A u B:

A: «[Jocopdnc Byrs — cosdamens anzebpvl J0ZUKU» .
B: «2x2=5». ’

ITepBoe M3 9THX BBICKA3bIBAHWH HCTUHHO, TO ecTh A = 1, BTOpOE
BBICKABLIBAHHE JIOKHO, TO ecTh B=0.

BricKa3bIBAHWS MOTYT OLITH NPOCMbiMU B CAONCHbIMLU, BEIIIe MBI
TIPUBEJIH IPUMePEI MPOCTHIX BHICKA3BIBAHUI, OCHOBHEIM CBOMCTBOM
KOTOPHIX #ABJISETCS TO, YTO OHH MOT'YT OBITH 160 HCTHHHBIMH, J160
JOKHBIMH, CJI0KHOEe BEICKA3bIBAHHE COCTOUT W3 HECKOJBKHX IPO-
CTHIX BBICKA3LIBAHHI, IIPH 9TOM OHO TOJKe BCer/ia sABageTcd aubo uc-
THHHBIM, JHG0 JoxHELIM (1 1 0). Ho 3Hauenme HCTHHHOCTH CJI0KHOTO
BBICKa3BLIBAHKA 3aBUCHT OT 3HAYEHUHN MCTHHHOCTH BXOASMUX B HUX
BBEICKA3ELIBAHKM, TO €CTh CJOM(HOE BBHICKA3LIBAHKME Y — 3TC HEeKOTO-
pas jorudeckas dyarnaEa (byieBa GYHKIHA) OT BXOAAMHUX B HEero
TIPOCTHIX BEICKA3LIBaHM (Hanpumep, A n B), To ects Y = f (4, B).

Han6osee pacnpocTpaHEHHLIMH 3JeMEHTADHBIMH OYJIeBBIMH
QyHROUAME SIBIAIOTCA: OMPUYAHUE, KOHBIORKYUA (Pynkyus H ),
dussionryus (pyuxyus HJIH ), caoxenue no modynwo 2 u r. . Oru
OyneBsl QyHKOHH HauboJiee IMHUPOKC HCIOJL3IYIOTCH B KOMIILIOTe-
pax. B apyrux ob6macTax 3HAHWH HCOONB3YIOTCS ApYyrue OyJeBnl
dyaxnun. HanpyMep, B ICUXOJOTHH NINPOKO HCIIOIL3YETCH UMNAU-
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rkayus. Amnmukanua (ot sat. implico — TecHo ¢BA3BIBAIO) — 3TO JIO-
THYecKas omeparus, 06pasyonas CJ0KHOe BEICKa3b5IBaHUe U3 IBYX
BLICKa3LIBAHHHA IIOCPEJICTBOM JIOTUYECKOW CBASKM, COOTBETCTBYIO-
1Ie# cOI3Y ecal... mo. B HMIIMKATHBHOM BBICKA3EIBAHHH Pasjdua-
0T anmeyedenm — BHICKABBIBAHHME, KOTOPOMY IPeAIOCIAHO CJIOBO
ecau, ¥ KOHCeKk8eHn — BEICKABbIBaHHe, cllefyIollee 3a CJIOBOM Mo.

Ecnu A u B — mpocThle BEICKa3bEIBAHUA (AHmeyederm U KOHCeK-
6eHm COOTBETCTBEHHO), TC HOJ uMAAUKGYUell TORMMaeTca Oyiesa
dyuxnua Y = A — B, xoropas sokHa (0) THIOL B cyuae UCTHHHOCTH
(1) aumeyedenma n aoxuoctu (0) xoncexsenma u ucrunHa (1) Bo
BCEX OCTAIBHBIX cAyYaax. UMINEKania MoxeT ObITh IpeCTABIeHA
¢ IOMOIIBIO CIIeAYIOIel mabruyst UCTRURHOCMU.

Ta6anua 2.10. Tabava MCTUHHOCTU DYHKUUKM <UMIAUKALMS »

A 0 0 1
B 0 1 H]
Y 1 1

Kaxoil «bu3HIecKHI cCMBICA» MMeeT MMILTUKAOuA? Kakum obpa-
30M MMIJIMKAIUSA CBS3BIBAET ABA 3JIEMEHTAPHBIX BHICKASBIBAHUAT
ITorkaxxeM 310 Ha MpEMepe BHICKA3BLIBAHUM: «FaHHbLL Yembipexy20ib-
Huk — keadpam» (A) U «80KpY2 OAHHOZ0 LEMBLPEXY20ALHUKA MOICRO
onucams okpyscHocmy» (B). PaccMoTpUM cocTaBHOE BRICKA3LIBaHIe
A-> B, moHAMaeMoe KaK «ecau GaHHbil YembipexyzonbHUK Kead-
pam, mo 80KpYz Hezo MOXCHO ORLCAMb OKPYdHcHOCMby . ECTE TPH BApH-
aHTa, KOr/la BhIicKaskiBaHue A — B ucTUHHO:

1. A HCTHHHO ¥ B HCTHHHO, TO eCTh JaHHBIHA YeTHIPEXYrOJbHHUK
KB&JIpaT, M BOKPYT HET'O MOJKHO OIIMCATE OKPYKHOCTD;

2. A moxkHO ¥ B HCTIHHHHO, TO €CTh aHHbIH 4eThIDEXYTOJNLHHK He SB-
JsieTcs KBaJpaToM, HO BOKPYI Hero MOYKHO OIHCATh OKPYXKHOCTS (pa-
3yMeeTcs, 3T0 CIPABEIMBO He JJIA BCAKOTO YeTHIPEXYTOJIbHHUKA);

3. A 10KHO 1 B I0YKHO, TO €CTh AAHHBIA YeTHIPEXYTOJbHHUK He AB-
JNseTcd KBAAPATOM, ¥ BOKDPYT Hero HeJib3d OIIHCaTh OKPYKHOCTb.

JloxXeH TOIHKO OTHH BAPHAHT, KOTAa A MCTHHHO, a B Joxkno, To
€CTh JAHHBIA YeTHIDEXYIrOJNbHUK ARJIsSeTCA KBaAPaTOM, HO BOKDYT He-
I'0 HeJIb3S OIHMCATEH OKPYIKHOCTh.

B o6bIuHO# peuM CBA3K& ¢eCJH... TO..» ONHUCHIBAET MPUYHHHO-
CIe/iICTBEHHYIO CBA3hL Mex[y BhIcKaspiBaHuaMH. Ho B Jormyeckmx
onepanuax cMbICH BRICKA3bIBAHM He yUnThIBaeTCA. PaccmarpmBaer-
CH TOJBKO HX UCTHHHOCTD HJIM JIOXKHOCTD, IOTOMY He HAJ[0 CMYINATh-
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cs «BeccMBICIEHHOCTBIO» MMILIMKAENH, 06pa3s0BaHHBIX BHICKA3bIBa-
HUSAMH, COBEPINeHHO He CBASAaHHBIMM MO cofjepkaHuio. Hampumep,
TakuMu: «Ecau npesudenm CIITA — demorpam, mo 6 Appurce sodam-
ca wupagury, «Ecru apbys — azoda, mo 8 6eH30K010HKKe ecmb OeH-
3UH>.

Yro Takoe pecpaekcun?

B camom ob1mieM cMbicite peaekcua (narT. reflexio — oTpaykeHne) — aro
HANPpABREHHOCHY Yeaosedeckoll dywiu na camy ceba. ViMeroTcea pasany-
HBIe oIIpefefleHUsA 3TOro HoHATHA. Yate Beero moj] pediexcueii moHn-
MaloT pasMBIIJIeHHe; aHaJIN3 cOOCTBeHHLIX MBICAeH KU Nepe:KUBaHUHN;
pasMBILILIeHHe, ICJIHOEe COMHeHNH 1 Kosebanuil. IloraTue pedrexcun
B COBpEMEHHOM cMbIcje 6bLI0 Bepshle yIoTpebaeHo aHrIHicKUM du-
Jnecodom [rcorom Jlorwom (1632—1704). Pedunexcus, ¢ ero TOUKM 3pe-
HH3, ocoboe oIlepUpoBaHKe cyGLeKTa ¢ COGCTBEHHBIM CO3HAHUEM, ITOPO-
JKAI0Iee B pesyJibTaTe HAeH 00 5TOM CO3HAHAHA.

HesroBeK pedieKCHPYET, KOI'La roBOpUT: <«f Aymalo, UTO A AyMAao,
u T. A.». Cormacuo Jlederpy, onuncanue pediiexcuu mogpa3yMeBaeT,
9T0o cyOBeKT A MosKeT GbITh H300paskeH ABYMS CHMBOJIHYECKHAMH 3JIe-
MeHTaMH: cOGCTBEHHO CYOBeKT U ero «ILJIaHIIeT COZHAHUA», B KOTO-
POM NOMEINAeTcH TO, KAK JaHHLIH CYO'beKT BUIUT MUP, TO €CTh HEKO-
Topoe Hzobpaxkenue a, (puc. 2.30).

Taxum o6pasoM, nofBasgeTcd pedieKCHBHAA CTPYKTYpPa, B KOTO-
po¥i cyO'BeKT A 00ajaeT «IIaHLIETOM CO3HAHUSA » , Ha KOTOPOM IIpeji-
CTapJieHa ero KapTHHa AeficTBHTEJBHOCTH. B Hee, B 4YaCTHOCTH, MO-
TYT BXOAHTE OH caM, Apyrue cyGbeKThI, 4 TAKIKe BooDparkaeMbIe UM
npeaMeTsl B curyanun. CHMBOJINYECKH TaKas CTPYKTypa cybneKxTa
A Bripaskaercd opmynoi A = a;‘ ,TAe a; — CyObeKT KaK OH eCTh (Ka-
KHM €70 MOXKeT BH/JeTh «a6CoM0THEII HabIogarenss ), a @, — To, 4TO

a,

a, a,

Puc. 2.30, Cy6vext A Puc. 2.31. PebaexcuBHas cTpyKTypa
C «MAGHLIETOM» BTOPOro paHra
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HaXOJHTCS B er0o BOOOparKeHHUH, TO ECTE 3To [Ipe/IcTaBIeHHe cyOheKxTa
o mem camMoM. Ho MoxHO paccMoTpeTh pedJlekcHIO 2-To PaHra THIA:

rie @, — IpeAcTaBleHne CyOBHEKTa 0 HEM caMoM, a a, — IIpefcTaBie-
HHe cy6BeKTa o cobeTBeHHOR MEICTH (pHc. 2.31). )

A Terepn BBefieM elll¢ ONHO MYZADPEHOE CIOBO — «WHTEHNUA» (0T
nat. intentio — cTpeMJieHUe), O3HAYAOIIEE <«HaMepeHHe, IeJk, Ha-
mpaBieHWe UM HAIPABAEHHOCTb CO3HAHHA, BOJM M IYBCTBA Ha Ka-
Koii-TH60 mpenMer». B BEIDAXKeHWH G,' CHMBOJ @, O3HAYAET HHTEH-
nuio cy6eexTa A, a CHMBOJ @, 03HaYaeT MHTEHITHIO ¢Boero obpasa. Mt
IIPHMeM, UTO CYIECTBYeT HeKHH crocod oeHnBAT: UHTEHIIHH U 110-
cTynkH cyObeKTa Kax mo3utueHble (1) wiu Heratusree (0), Kak aTO
jenaercs B ajirebpe sorukn. OTpHIaTeAbLHAS ONeHKA cyOLeKToM cebsa
03HAYAEeT HAJUYHE ¥ 3TOr0 CYO'heKTa UYBCTBa BHHLI. OTpHIOaTe nLHAS
OIEeHKA TapTHepPa 03HAYAET UYBCTRO OCYIKACHHUS apTHEPA.

PaccMOTpHM Telleph BHIpAYKEHHE:

A=al, (2.86)

B Hem mokasatenb A, =a; osHadaeT o6pa3 cyOmexTa A B ero
npejcrapierun. Ouenka A, =0 osEauaer, yTo Cy6BEKT OLleHHBaeT
CBoe IIOBeJeHHe KaK HeraTuBHoe, HaobopoT, A, =1 o3HadaeTr, 4TO
cyObeKT oneHMBaeT cebsi nosoXuTensHO. IlokasaTesas a, ecTh Hpes-
cTaBieHMe cyfbeKTa A 0 TOM, KakK oH ceDsa onenuBaeT. Onenxa a, =1
03HAYaET, YTO OH BHAHT cebs KAK TIOJIOIKHTENIHHO OHESHUBAIOIIETo
cBoe moBejleHNe. OlleHKa a, = 0 03HAYAEeT, YTO OH CIMTAET CBOIO CaMO-
OIleHKY HeraTUBHOM.

Jledesp Havan uccaegosars pediexcuio (2.86), To ecTe pediiex-
cHI0 2-ro paHra, rie @, — IpeJcTaBjieHue (MbICJb) Cy0BbeKTa 0 caMoM
cebe, a, — mpejcTaBieHne (MbICKE) cCyO'beKTa 0 COGCTBEHHOM MEICIH.
ITpu arom A, = af ? ecTh OIleHKa cyO'heKTOM cebsi ¢ YUeTOM ero npej-
cTaBJIeHHsA 0 caMom cede.

Basxnas ujes Jledespa COCTOUT B TOM, UTO OIfeHKa cyOLeKTOM ce-
651 ¥ omIyIIeHHUe 5TOoM OMeHKH KaK HeraTHBHOM MM IIOBHTHBHOM ocy-
IiecTsAgeTCA 63 YCHIMIA COBHAHNA, TO eCTh B KaKA0OM CyOheKTe KaK
OBl cyIIecTBYeT «pedIeKCHBELIN KOMIBIOTEP», KOTOPBIH fejaeT ca-
MOCIIeHKH ABTOMaTHYECKH.

A Tenepk paccMOTDHM, KaKHe 3HAYeHHA NPUHUMaeT QYHKIHA
(2.86) B 3aBHCHMOCTH OT 3HaUeHHUs IepeMeHHBIX (OIeHOK) a,, d,, &,.
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a
Hns1 aTOro BHaYajle PACCMOTPUM BBIDAsKEHUE A, =a,*. MBI MOkeM
3aIIMCaTh KOHKPETHhIE 3HAYEHUS STOI'0 BEIPAXKEHUS B 3aBUCHMOCTHU
OT 3HAYEHUH a,, a, :

1'=1;0'=0;1° =1;0° =1.

OTH BBIPAXKEHHS He BBHISHIBAIOT HUKAKUX BO3paXeHUI ¢ MaTeMa-
TUYECKO# TOUYKM 3peHHA. Bripaxenue 0°= 1 npuaumaercs B MaTe-
MaTHKe IPaBUJIBLHBIM II0 ONIpeesIeHUIO.

A Temnepep CONMOCTABUM 3TH BHIPAYKEHUS C TAGIMIEH MCTHHHOCTH
Ad QyHKIMK UMILTMKanuu (a6, 2.10). U3 aroro CPaBHEHUS BBITe-
KaeT, YTO BhIpa’keHue A, = al'zz 3ajlaeT UMILIMKAUWIo A, = a, —> a,. Ec-
JIA Tellepb pACCMOTPETh 8HaUYeHUA GyHKIUH (2.85), To MOKHO ceaTh

BBIBOZ, UTO 5Ta QYHKIUSA TaKKe IPEACTABJIAET UMIIHKAIIIO GoJee
CJIOXKHOT'O THIIA, 2 UMEHHO:

A= (az ey al) —> ag. (2.87)

Beipaxxenue (2.87) u ecTs KifoueBas uges Bragumupa Jlegespa!
A Teneps paCCMOTPHUM TabIUILy HCTUHHOCTH JJIs1 JIOTUYEeCKON PYyHK-
nuu (2.87).
Tab6Auua 2.11. TabA1LIa UCTUHHOCTH AAS yHkumn Aecespa

1

ag 1 0

a,

as

A

==l |

[=H N=3 K=l K=}

(=2 N=3 F_ K=}

1
0 1 0 1
1 0 0 1
1 1 1 0

=

Ananus Ta6a. 2.11 IpHBOAUT K BechbMa UHTEPEeCHOMY BbIBoxy. U3
0611ero KouyecTBa BO3MOKHEIX OLIEHOK (8), 5 OLleHOK HMeIoT 3Hade-
Hie 1 (110103 UTeIbHbIE OLEHKH) ¥ TOJIBKO 3 OIEHKY UMEIOT 3HaueHue
(HeraTUBHEIE OLIEHKM), TO €CTh HAI «pedlIeKCUBHbINA KOMIIBIOTEDP» aB-
TOMATHYECKH (TO eCTh 6e3 yIacTHs HaIllero CO3HAHUSA) BEIAAET HAM OT-
HOIIEHVE «HEeraTMBHBIX» OIIEHOK K «IIOJIOKUTEIbHBIM» Kak 3/5 = 0,6.
Ho Benp 3 u 5 — aro cocegaue uncia ®ubonayuu, a ux orHomexue 0,6
BecbMa O6JIMBKO K 30J10T0H nponopuuu 0,62!

Teopus JleeBpa BecbMa OPUTMHAIBHO 06BACHAET HAM IOSBJIe-
HHe 30JI0TOTO CeYeHUs B PACCMOTDEHHOM BhIIIe TCUXOJOIHYECKOM
9KCIIepUMeHTe ¢ (acoJiblo, KOTJJa CyO'beKT aBTOMATUYECKH, TO €CTh
6e3 ygacTusi cosHaHHUS, BCETa HeslaeT CBOH BBEIGOD B COOTBETCTBUH C
IPUHIATIOM 30JI0TOrO cedeHus! OTOT mapajoKcaabHBIH BBHIBOL MO-
JKeT HMeTh BeCbMa HeOXXUAaHHBIE IPUIOKEHUS K TaAK HA3hIBAEMbIM
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OGMXeBHOPHUCTCKHUM, TO €CTh IIOBefleHYeCKUM Haykam. OLHOI M3 Ta-
KHX TeOPHH ABJIAETCH Meopus 604H JJLINOTTA, aKTUBHO pasBHBae-
Mas B aMepUKaHCKOM HayKe.

2.17. BoAHbI IAAMOTTA

Ecmu reopus Jlepespa BepHa, TO CTh BCE IPOIECCHI IOBEACHUS U0~
BeKa ¥ IPMHIMaeMble UM PellleHUs OCHOBAaHBI Ha IPUHILUIIE 30JI0TO-
I'0 CeYEeHMsI, TO BIIOJIHE BO3MOJKHO, UTO uncaa Puborauun u 3010TO0E
ceueHUe 00HAPYKUBAIOT ce6s U B TAKON «OUXeBHOPHCTCKOM» CHCTe-
Me, KaK 9KOHOMHKA, KOTOpas SABJISeTCA QYHKIIMeH ueJoBeYecKOro
IIOBEICHNUs U IPUHUMAaeMbIX MHOTMMH JIIOALMU pelleHuit. U amech
Hac 0XH/laeT orpoMHbIN ciopnpus! OKassIBaeTcs, emle B IepPBOM [0~
noBrHe XX BeKa aMepPUKaHCKHUH GyXxraarep u skoHoMucT Pasbd Di-
JINOTT Pa3BUJI OPUTMHAIBHYIO TEOPHIO, KOTOPasA UMEET OTHOIIeHIe K
K0JIe6aHUAM LieH Ha (OHJOBOM PHIHKE. ITH UCCIeTOBAHMS IOy UNIN
B COBPeMeHHOU HayKe Ha3BaHUe 80HbL DALUOMMmA.

Paabch Heabcon daanorr

Ko ke Takoil DJIIMOTT ¥ KaK OH IPHIIIeJ
K cBoeMy OTKpbITUI0? Pansd Henbcon -
auoTT (1871-1948) ObLI OAHUM U3 APKUX
IIpe/iCTaBUTeNell aMepuKaHCKoro Penec-
caHca. Byxranrep mo o6Gpa3oBaHHIO, OH
CIIeMaIU3UPOBaJICA B PEOPraHU3alUy U
03[I0POBJIEHUM OOJIBLIIINX KOMIIAaHUI THIIA
9KCIIOPTHO-UMIIOPTHBIX (PUDM M >KeJjes-
HBIX gopor B CIITA u IlenTpannHO#i AMme-
PHKe.

B 1924 rony I'ocynapcTBenHblil fenap- ;
rameHT CIIIA HasHaums QiinoTTa B Kade-  Paabd Heabcon daanort
cTBe IJIaBHOro Oyxranrepa mo Huxapa- (1871-1948)
rya, KkoropeiMu CIIIA B To Bpemsi ynpas-
namm. Ilosxke DJIMOTT Hamucas NpefJOXKeHHe IO MOBOAY BHENIHeH
nonutuku CIIA, ocHOBaHHOe Ha ero MHOI'OJIETHEM OIIBITE PaAGOTHI B
IentpaneHoit u IO:kHON AMeprKe, U IPEICTABHJ €r0 B COOTBETCT-
BYIOIIUMY IOCyHZapCTBEHHBIN AenaprameHT. Hambosee BaskHEIE mueun
9TOr'0 IPeJJIOKeHU A OBLIN OTPAYKEHBI IT032Ke B IporpaMMme « X OpoInui
cocen», paspaboTaHHOM agMuHNCTpalnue @paHkianHa Pyssensra u B
GoJiee COBpeMeHHEIX IIporpaMMax pasBuTHA MeXXayHapogHOro 6aHKA.
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B uayage 40-x rogos dynmort nepebones Taxenoi popmoi aHe-
MUHM ¥ eJBa BELKUI IOCJe HCcToIeHuA. EMy Heo0xoauMo OBLIIO YeM-~
TO 3aHATH CBOH MOZr B MepephIBaX MEeXJY IPHCTYyNaMH OosesnHu.
W mMeHHO B 9TO BpeMs OH HalpaBJIseT BCe CBOe BHUMAaHUe Ha H3YyUeHHe
noBejleEns GOHAOBOTO phiHKa. Mccaerys ocobeHHOCTH IeHOBBIX MO-
Jeleil Ha pbIHKE, JNMHOTT H3y4Yal M'OZOBEIE, MECAUHbIE, HeJleJbHELE,
AHeBHbIE, YaCOBBIE M IIOAYYAaCOBbIe rpadUKH pa3audHEIX DOHIOBHIX
MHIEKCOB, OXBATHIBAIOINUX 75-IeTHIOI HCTOPHIO IOBEAeHU A PBIHKA.
B mae 1934 roga pesayapTaTsl HaOMIOJeHHE JIJIHOTTA 3a IIOBEIeHUEM
$OHJ0BOr0 PHIHKA HAYAIY CKJIaABIBATECA B COBOKYIIHOCTS IPHHITU-
OB, KOTOPHIM HOJYMHAIHACH JBHXKEHHUA BOJH I[€HOBHIX 3HAYEeHUH
tdoraoBEIX HHACKCOB. K HOa6pro 1934 roga ysepennocts P. H. 9nmu-
OTTa B CBOEH KOHIUEIIIHH AOCTUIJA TAKOT0 YDOBHS, YTO OH pemiaeT
IIPEeECTABUTS €€ Ha CY/ 10 KpaitHeil Mepe OTHOMY IIpeJCTaBUTENIO DH-
HaHCOBoTO MHupa — Yapabay KosuH3y, yieHy HHBeCTUIIMOHHOrC
coBera (Charles J. Collins, Investment Counsel, Inc. in Detroit }. Ye-
pe3 mapy MecsIeB IIPOrHO30B M IO BHedYaTJeHHEM OT UX TOYHOCTH
KosunuHs coriacuics NPHMHATH yuyacTHe B paloTe Haj KHUIOH nias
MKEPOKOH MYGJMKH 0 BOJHOBEIX 3aKOHOMEpPHOCTAX (HOHAOBOTO PBIH-
ka. Kanra «3axon Bona» ( The Wave Principle) yBugena cset 31 aB-
rycra 1938 roga. B mepBoit ee riaBe 6BL710 cEe1aHO clIeyIONIee 3asIB-
JIeHHe:

«Hukakas MCTUHA He HawAa OoAblIEro NOBCEMECTHOro NPU3HAHUA, HeM Ta,

410 BeeaeHHOR NpaBuT 3akoH. OveBuaHO, 4To 6e3 3akoHa Obia OB Xaoc, a TaMm,

FA€ XaocC, HET HKUYErO... Becbma aaneko HAyLIee HCCACAOBAHHME B obaacrtu...

YEAOBEUYECKOM ACATEeABHOCTHU MOKA3aA0, uYTo MPaKTHUHECKHU BECH XOA PA3BUTHA,

KOTOpb!ﬁ ABASETCH peSYAbTaTOM HalWed COLMAABHO-IKOHOMMUYECKOMN XKU3He-

AEATEABHOCTH, CAEAYET HEKOEMY 3aKOHY, KOTOpBIA 3acTasAseT pe3yAbTaTbi

ﬂOBTOpﬂTbCﬂ B BHAE CXOXHUX U HEUIMEHHO PEKYPPEHTHBIX MOCACAOBATEAbHO~

CTel onpeAeAeHHOro Habopa BOAH MAM UMNYALCOB YCTAHOBAEHHOM (DOPMI. ..

(MOHAOBLIA PIHOK AGMOHCTPUPYET 0OLIME BOAHOBHIE NPUHLUKMALI C COLMAAbHO-

SKOHOMHYECKOM AeaTeAbHOCTbIO... OH uMeeT CBoi 3aKOH, TaK XK€ KakK 1 Atobas

Apyrasi CYuHOCTb BO BCEARHHOM».

10 Hoabpa 1938 roga SAIUOTT ONIYOJIMKOBAM IIEPBOE H3 AJTHHHON
CePUH «IOSCHUTENLHEIX MceM» (Interpretive Letters), B KoTopoMm
IIPOBOAMJICS AHAJIA3 COCTOAHMA DHIHKA ¥ AABAJICA IIPOrHO3 ero ABH-
weHus. B navane 1939 roga InmuorT nosyyaer 3akas Ha 12 crateit
IO 3aKOoHYy 60AH OJia sKypHaNa Financial World. 9tu craTsn cirocob-
CTBOBAJH POCTY pellyTAllMU JJLIHOTTA B MHBECTHIIHOHHBIX KPYyTrax u
npuBedd K nybankamua pajga ero «ObpaszoBaTensHBIX Gr0MIeTeHEH »
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( Educational Bulletins ). Opux U3 Takux 6roJleTeHell TOAHAT CTA-
Tyc 3aKOHAa BOJIH OT IOJHOI'0 KATaJIora MoJieseli mopefieHMs PhIHKA A0
O6IMHPHON TeopUH NOBeASHUHA UesIOBeYeCKoro ofIecTBa, 4TO SBU-
JIOCH HOBBIM AJIst TAKUX o0acTell HAYKH, KAK DKOHOMHKA H COILHO0JIO-
U,

K ravamy 40-x rogos Pauned SnamoTT 3aBepmny pa3paboTKy KOH-
LeNIHy, B KOTOPOH B3XeTHI M NaJeHUsA YeJloBeUeCKHX SMOIHIL B pe-
3yJAbTATEl YeJOBEYECKOH AeATEeNBHOCTH CIEAYIOT eCTeCTBEHHOH MHo-
clIeOBaTeJbHOCTH COOBITHI, yIIpaBisieMoll saxomoM nmpupogsl. On
COeXHHUJ MOIEeNH IOBeNeHHHA JEeJIOBEYECKOro OGHIecTBA ¢ COOTHO-
menneM OHOOHATIM, NI 30JI0TOM IIPONOpUMel, — MaTeMaTHde-
CKHM fBJEHHEM, H3BEeCTHLIM B TeUeHHE ThHICAYLIeTHI MaTeMATHKAM,
€CTEeCTBOHCIIBITATENAM, XYJOKHAKAM, 309UM H priaocodaM B Kade-
CTBe Be3JlecyIIlero 3aK0HA NPHPOALI, KOTOPOMY MoAuYMHAeTcH GopMa
H IBHKEHHe,

B 1946-Mm ou noxroTosus Gonbmyic KHUTY Nature's Law, B KoTo-
po¥ OH Pa3BHJI CBOU HJleW OTHOCHTEILHO CBASH B0NH06020 NPUHLUUNA
c ygcaamu Pubomayun. Arak, MBI IOJONIIM K IVIABHOR Hee DAIH-
0TTa — CBS3H 3aKOHOB (QOH/OBOTO PLIHKA C 30J0THIM ceuyeaneM!

ONIHAOTT HHUCA:

«3aKoHbt [prpoakt OXBaTLIBAIOT HauboAee BaXKHbIA U3 BCEX SAEMEHTOB, CUH-

XPOHHU3aUHIO. 3aKOHb!I [1pMpOAB — HE CUCTEMA MAW METOA MIPbl PbiHKa, HO

370 — SBAEHHUE, KOTOPOE MOABASETCH, YTOBB OTMETUTH MPOrPECC BCEH HEAO-

BEUSCKOM ACATEABHOCTH. Ero NprAOXKeHUe K NPOrHO3WPOBAHWIO HOCUT PEBO-

AIGLIMOHHBINR XapakTeps».

OTKPEITHA DIIIHOTTA OCHOBBLIBAIOTCA Ha 3axoHe [Ipupoarr. Ox 3a-
MeuaeT:

«3TOT 3aKOH 33 NPEAEAGMM PbiHKAa MOXET OHTb OBHapPYXEH TOABKC TOTAQ, KOT-
A PHIHOK NPOCMATPUBAETCS B €70 NOAXOASIEM OCBEWIEHNU U 3aTeM aHaAK3H-
PYeTca Ha OCHOBE 3TOro Noaxoaa. Beipaxasch NpocTo, (POHAOBLIA PHHOK —
CO3AaHME HEADBEKA M NMOSTOMY OH OTpaXcaeT 8Ce CTPaHHOCTU YEAOBEHECKOrO
ROBEACHURA Y.

H eme oxgro ero 3aMeuaTe/IbHOE BHICKa3bIBAHUE!

«Bce yeaoBeueckne AeHCTBUS MMEIOT TPH 0CcOBEHHOCTU: MOA@AD, BpemA U OT-
HOWEHKE, BCE OHHY NOAYHUHAIOTCA YUCAAM DOudoHa .

Putm B npupoae

Hukakas mcTHHa He Hanwia 6oJIbIIEro MOBCEMECTHOI'C IPH3HAHMA,
yeM Ta, 4To BeesieHHOH npaBuT 3akoH. O4eBHAHO, UTO Ge3 3aKoHA

16--2391
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6nLI GBI Xa0C, & TaM, I'le Xa0¢, HeT HI4Iero. IloCKoJIbKY OTINYHTENb-
HO# uepToil 3aKOHA ABJAETCH HMMEHHO YCTAHOBJIEHHBIN IOPALOK WK
IIOCTOSHCTBO, TO U3 9TOTO CJiefyeT, 9YTO BCe IIPOHCXOoAAmee IOBTOPUT-
cA ¥ MoeT OBITh [IPeACKA3AHO, €CJIM MBI 3HAEM OTOT 3aKO0H.

YesnoBek ABNAeTCS MPHPOAHBEIM 00BEKTOM HUYYTH He MeEHBIITE,
uem Coanne wiu JlyHa, u ero feATeJbLHOCTE, BEIpAMKeHHAs A3BIKOM
nudp, TaKXKe ABJAAETCH NpeAMeTOM aHaimu3a. JergoBeueckas nes-
TeJBHOCTh, XOTHA W SBIAETCA IIOPA3HTEJLHOM 10 CBoell cyTH, IpH
P3CCMOTPEHUHU C TOYKH IPEHUA PUTMHYECKUX IIPOIECCOB CONEPIKUT
TOYHBIH 1 IOHATHLIH# OTBET Ha HEKOTOPhIE HAIIIM CaMble BOJHYIOI[Ue
BONIpocHI. Bosee Toro, Tak Kak 4esoBeK ABAAETCA YYACTHHKOM PHT-
MHYEeCKOro IIpolecca, NPOTHO3E], BEIABUTAEMbIE B CBA3Y € €ro flesd-
TeJBHOCTBHIO, MOI'YT IPOCTHUPATLCS JAJIeKO0 B Oyayiee ¢ 060CHOBaHH-
€M 1 JOCTOBEPHOCTRIO Ipesk /e HeJOCTHKUMBIMHA.

BecbMa ganeko uayllee HccaefoBaHHe B o0acTH, nmonajgawoiiei
[IOJ OIIpeieJIeHHe YeJ0BeUeCKOM JeATeIbHOCTH, IOKA3aM0, UTo Hpak-
THYeCK! BeCh XOJ DPa3BUTHA, KOTOPBIH SBIAETCA DEe3yJbTATOM Ha-
el conuajbHO-9KOHOMMYECKOH KU3HeIeATeNIbLHOCTH, CIeAyeT He-
KOEeMY 3aKOHY, KOTOPBIH 3acTaBiseT pe3yJbTaThbl IIOBTOPATHCHA B
BUJe CXOMKHAX M HeM3MeHHO PeKYPPEeHTHEIX HOCJHeL0BaTEeLHOCTEH
onpejegeHHOr0 Habopa BOJIH HIHM HMIYJILCOB YCTAHOBJEHHOH (op-
mel. Bosee Toro, 0HO HOKa3aM0, YTO 9TH BOJHBI MJIH HMITYJILCHL B CBO-
el rmy6uHe HecyT CTOMKYIO BBAUMOCBA3E MeXIY Co00MH ¥ ¢ TeUeHHeM
BpeMeHHN. UToOEl IpPOJEMOHCTPHPOBATh H OOBACHUTEL 3TO SBJICHHE
HagaydmuM o6pasom, HeOOXOAHMMO B3ATE HeKHH IpuMep U3 06JIacTH
YeJIOBEUEeCKOH [AeATeJIbHOCTH, KOTOPHIH IpejloCTaBUT Maccy AOCTO-
BeDHEIX JaHHBIX, U /IJIA 9TOH Ie/IN HET HUUero Jy4lne, YeM GoHI0BAA
OMpIKa.

BoAnbl hoHAOBOIO pbIHKA

Yemopeyeckue 3MONKHA, KAK YIIOMHHAJIOCL BEIIIE, HOCAT PHUTMHYE-
cKwMil xapaKkTep. OHHM pa3BUBAIOTCA B BH/ie BOJH OITpeJe/IeHHOr0 YHeIa
H HallpaBJleHHd. 3To ABJeHHEe NPOSBJIACTCHA BO BCeX BHAAX desoBeye-
CKOH AesATeNbHOCTH, OVAL To O13HeC, NOJUTHKA MK MOMCKH pasBie-
qeHuii. OHO 0coGeHHO HATJIALHO HA TeX CBOOOAHBIX PBEIHKAX, e Iy~
POKO pacIIpocTpaHeHo 00HIeCTBEHHOE yyacTHe B JOPMHUPOBAHMH HieH.
CaegoBaTenbHo, ABUIKEHHS 1IIeH HA 0JTOBbIe 0643aTe/ILCTBA, AKIIUH H
GHpPIXEBBIE TOBADHL B [IEPBYIO OUepelb ABJIAIOTCS IPeAMeTOM I H3y-
YeHHHA ¥ AILIIOCTPAIMHA STOr0 BOJHOBOro ABHKeHNA. Ho Bce mpuHIA-
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IIbI, MBJIOMKEHHbIe 31eCh, ONUHAKOBO IPHMEeHUME! K BOJIHOBOMY ZBH-
JKeHHIO B 10boii obsiacTy, e OTMeUYeHA YeIoBevYecKasd AedTeJbHOCTE.

CyTs 3akxona 60aH, OTKPHITOTO SJLIMOTTOM, OCHOBBIBAeTCA Ha
TOM, YTO IIOBeJeHNe 00IecTBa HJIH TOJIIEI DA3BUBAGTCSA ¥ UBMeHAeT-
¢ B BUJE PacllO3HABaeMbIX Mofeseit. B kayecTBe 0CHOBHOIO 00'BEKTA
[IpUMEHeHHA CBOEro OTKPHITUA JILJINOTT BRIGpasi (POHAOBEIA PEIHOK.
OH noKasaJji, YTo HOCTOSHHO MeHSAIAaACA TPaeKTOpHA IieH PoHA0-
BOro DHIHKa 00pasyeT HeKOTOPHIH CTPYKTYPHpOBAHHEIH DHCYHOK,
KOTOPHIN OTpakaeT TapMOHWIO 30JOTOTO CeyeHMs, HalifeHHVIO B
npupofe. JIMHUOTT BeELe NI 13 Mofiesiell ABMMKeHUA, MK 801K, QOH-
JOBOT'O DBIHKA, KOTOPHIE CHOBA M CHOBa IIOBTOPHAIOTCH B TIOTOKE PBI-
HOYHBIX II€H.

CornacHo TeOp¥H JJIIHUOTTA, DA3BUTHE PHIHOYHLIX IleH IPUHEUMAET
BH/I TATH BOJIH 0c0o00i cTPpYKTYDH (puc. 2.32). Tpu U3 HUX, OTMedeH-
Hele nudpamu 1, 3, 5, copepilaioT HampaBJieHHOE (EpOrpeccHBHOE)
gBuyxeHre. OHU Da3AeNdIOTCA ABYMA OMKAMAMY, UIV NPepbieaHUA-
mu (countertrend interruptions ), noMmedyeHHBIMH nudpamu 2 u 4, Kax
MoKa3aHo Ha puc. 2.32.

ITH JBa OTKAaTa SABJASITCA HEOTHEMJIEMOH 4acThio obmmero Ha-
NpABJIEHHOTO JBHKEHHAS. JTH IPDEPHIBAHN, OYEBUHO, He0OX O MBI
JIJ1sl TOTO, YTOOBI BOBHHUKJIO HOBOE IieJIeHAIpaBJIeHHoe {IIPOrpecCUB-
Hoe) ABuKeHHe. TakuM o6pa3oM, CYIeCTBYEeT ABA CTHJIA Pa3BUTHSA
BOJIH: deusxcywiuit (motive) u xopperxmupyiowuil (corrective ). B nsa-
THBOJHOBOH MOJIeN¥ G8uicyujumu ABIAAIOTCA BOAHE 1, 3, 5; BONHE 2
¥ 4 SIBIAIOTCA KOPPEKMUPYIOULUMU.

[IATHBOJHOBAA MOMIENb ABAAETCH 0A3HUCHOH MOAEIBI0, IICCKONBKY
BCE OCTANLHEIE MOJEIH MOTYT GBIThH COCTABIIEHBI U3 Hee.

DIIAOTT 06HADPYHKHI TPU XapaKTepHbie 0COGEHHOCTH 5-BOJTHOBOMH
dopMBI, a KMeHHO: BOJHA BLIXOAHUT 3a IIpefiensl Hayaja BOJHEHL 1,
BOJIHA 3 HUKOT/A He SBJIAETCHA CaMOM KopOTKOH BOIHOM, BoJIHA 4 HU-
KOI'J{a He BCTYTaEeT B I[eHOBYIO TEPPUTOPHIO BOJHEL 1.

B cBoeit kaure 1938 roga «3akoH BoJH» H B ceplH craTei, onyo-
AukoBaHHEIX B 1939 rony sxypranom Financial World, 3nnnorT no-
Ka3aJl, 9T0 GOHJOBLIN PLIHOK Pa3BUBAeTCA B COOTBETCTBHHM ¢ Gasuc-
HBIM PUTMOM, HJH MOJE/JbI) M3 IATH BOJH BBEPX ¥ TPeX BOJH BHH3,
(GOPMUDYA MOJIHLIH [[HKJ B3 BOCLMHE BOJIH.

Mogents B3 NSATH BOJH BBEpX ¢ NOCIeAYIOINUMH TPEMS BOJNHAMH
BHH3 [TOKa3aHa Ha puc. 2.33.

Pucynoxk 2.33 nmokassiBaeT IepBhie ABe BOJHEI Ha puc. 2.32 B 6o-
Jiee JleTaJIu3NpDOBAHHOM BHAe. O6paTHM BHUMAHHE Ha Pa3JIHYHe B X

16+
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Koppextupylowman

Puc. 2.32. OcHOBHag MoseAb Puc. 2.33. CtpykTypa BoaH (1) 1 (2)

nozpa3bueHHAX, KOTOPBIE OTpaXKaloT Z[Ba DeKHMa 00pas3oBaHUA
BOJIH: nobyxcdarowuit U xoppexmupyiow,uii. ITH ABa PerKHMA CYILe-
CTBEHHO PAa3JIHYHLI KaK 0 UX POJIH, TAK U 10 KOHCTPYKIHH.

«IToby:kgarommas» BoaHA HMeeT 5-BOJHOBYIO CTPYKTYPY. Ee cyo-
BOJIHBI 0003HAYAIOTCA UMCAaMH (B JaHHOM caydae 1, 2, 3, 4, 5). Kak
5-BOJIHOBaA MOJeJIb Ha pHC. 2.32, TaK U ee caMOHAIIpaBJIeHHEIe KOM-
OHEHTHI, TO ecTh BOJHEI (1), (3) 1 (5), HCIIONB3YIOT «mOGYXaAT0-
uruits pekuM. X cTpYKTYDPHI Ha3BaHBI «MOOYKIAIOIUMEA» , IOTOMY
YTO OHU MOIHO NO0YKAAI0T PHIHOK.

KoppekTHPYIOMAa BOJHA NUMeeT 3-BOJIHOBYIO CTPYKTYPY. Ee cy6-
BOJIHEI 0003HaYeHbl 6yKBaMHU (B JaHHOM cay4dae A, B, C). Bece xonTp-
HanpaBJeHHbIe IPePLIBAHUA, KOTOPbIe BKJIIOYAIOT BOJIHEI (2) 1 (4) Ha
puc. 2.33, HCHONB3YIOT «KOPPEKTUPYIOMMIT» pexxum. UX cTpyKTy-
PhI HA3BaHBl «KOPPEKTHDYIOIIUMH », TOTOMY YTO KaX(J0e IpephiBa-
HHe BOSHHKAET KaK peaklUd Ha NpPeJlIeCTBYIOINVIC «II00YyXaaio-
LIYIO» BOJIHY.

Camoe yAHUBHTe/IbHOE: OCHOBHAA MOJeNb GOHJOBOIO PEIHKA, IIpej-
JoXKeHHas JIJIHOTTOM, OCHOBEIBaeTCA Ha gucaax Pubonayuu 5 ¢ 31

ABaMU3UPYS CYTh CBOETO OTKPBITHSA, JJIHOTT HATHCAN:

«[o3xe 91 HalleA, 4TO OCHOBOM MOMX OTKPHITHI OblA “3akoH MNpupoas”, 13-
BECTHEIN NPOEKTUPOBIIMKaM boablwon Miupamuasl B Tu3e, KoTopasi, BO3MOX-
HO, BblAa co3aaHa 5000 AeT Ha3aa».

Jlaske ecsi MBI He COrJIACHEI C HEKOTOPHLIMH BBIBOAAMM H3 NCCIIE-
JIOBaHWH 3JIHOTTa, MEL TOJMKHLI BOCXHTUTLCS ero 3aMevdaTeILHRIMUT
naeamu. Hanbosee mocsiefoBaTeNbHBIM IPOJOEKATEIEM UAeH DILIu-
OTTa B COBpeMeHHOMH HayKe ABJIAeTCA aMepUKAHCKHU Heeae[oBaTelb
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Po6epr Ilpexrep ( Robert Prechter), xoropsiit ony6ankosat B 1999
rony kuury The Wawe Principle of Social Behaviour and the New
Science of Socionomics, MOCBAIIEHHEYIO PASBHTUIO NAel JIINOTTA.
Kax BUIMM y)Xe U3 HasBaHUA KHHUTH IIpekTepa, oH mpeTeHAyeT Ha
co31aHYe HOBOM HayKU, HA3BaHHOH MM COUUOHOMUKA.

PoGept [IpexTep B cBOel KHUTE JeJIaeT clexyiollee BeCbMa CHJIb-
HOe 3asiBJIeHue:

«BOAHOBO# NPMHUMN 3AAMOTTA AAR COLMOAOTMM ECTb TC XKE CaMOe, HTG M 3a-
KOHH! HbloTOHa AAR U3UKM».

Bpems, ofako, MoKakerT, Ipas Ju IIpekTep, cpaBHUBas «BOIHO-
BOIl IPpHELOUI» JIUOTTa ¢ 3aKkoHaMu HeloroHa. MokHO corJammaTe-
cA MY OIIpOBepraTh YKasaHHoe Bhllle 3agBneHue Ilpexrepa, 0JHAKO
0IHO HecOMHeHHO: 6Jarogapd paboTaM 37JIHOTTA U ero IocJIefoBare-
Jell TeopHA COBPEeMEeHHOH COIMOJIOPUH U PHIHOYHOM 3KOHOMHKH I10-
[IOJTHUJIACE BecbMa PIy0oK ol HayuHoil KOHIENIIHeH 0 TOM, 4TO 30J0-
TOe ceueHHe, JexKalliee B OCHOBe 3aK0oHOB IIpupoasl, onpefender He
TOJIBKO CTPYKTYPY IIO3THUECKOTO HJIYW MY3LIKAJBLHOIO NpousBefe-
HUS, HO ¥ 3aKOHBI UeJOBEYeCKOoro IOBeJeHUs, a Yepe3 HUX 3aKOHbI
pasBUTHA DOHIOBOrC PLIHKa!

2.18. O6006meHHble Yncaa GuooHaAYUMH
M MaTemaTUKa rapMOHUH

OCHOBHbIE NOHATUA KOMOKUHATOPHKH

HauHeM ¢ H3JI0/KeHNA OCHOBHBIX MOHATHI KoMOuHEaTopuKky. Kak us-
BECTHO, KOMOMHaTOPHKA 3aHUMaeTCA pas3/JIMYHOrO BUJAA COYETAHUA-
MH, KOTOpPEIE MOMKHO 00pasoBaTh U3 2JIeMEHTOB HEKOTOPOrO MHOMKe-
crBa. HekxoTopnle pieMeHTh KOMOMHATODMKH OBLIM H3BECTHB B
WMuguu eme Bo 11 Beke 10 H. 3. UHEAYCH YMEIH BRIYUCIATE YHUCIA, KO-
Topble MBI 0GosHauaeM C,', TO eCTh COUETAHHA H3 71 DJIEMEHTOB, B3sA-
THIX 10 M, ¥ 3HAJIH (POPMYITY

C+CL+..+Cl =2". (2.88)

IlpeanonararoT, 9YTO UEAYCCKHe MaTeMaTHKHA H3ydJalu COCLMHe-
HUS B CBA3H C IPHMEHEeHHEM HX B IIO9TUKE, HAYKE O CTPYKType CTU-
XOB ¥ MO3THYECKHX TPOM3BeeHnli, HanpuMep, B CBA3H € IOACHETOM
BO3MOKHBIX COYETAHMI YAAPHBIX (LONTHX) M 6e3yapHBIX (KPATKHUX)
CJIOTOB CTOIIbI, COCTOSAIIEN U3 71 CJIOTOB.
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TepMHEH «KOMOMHATOPHKA» cTal YIOTPESAATHCA TOCJIe onyGan-
xoBauus JlefibEniem B 1666 roxy paGoTel «Paccy:xaenue o KoM6u-
HaTOPHOM MCKYCCTBE», B KOTOPO# BIEPBLIE AaHO Hay4YHOe 000CHOBA-
HUe TEOPUM COYeTAHUH U nepecTanoBoK. MayyenneM «pasMemniennii»
BOepsble 3anumManca Axo6 Bepuyiu Bo BTOpoii yacTH cBoeil 3HaMe-
HUTOH KHUrH Ars conectandi («MckyccTBO mpeiyraibiBaHHS»),
onybaukosarHoit B 1713 roay. OH ke BBeJ COOTBETCTBYIOMIMIA Tep-
MUH H yIoTpebisAi B HallleM CMEICTE TaKiKe TEPMHUH «[I€peCTaHOB-
ka». TepMuH xe «coueranue» et B. [lackans B cBoem «TpaxTtaTe
06 apudMeTUIeCKOM TPeyTroJbHIEe» (1665).

WsBectra dopmyia

L L 2.89
" min-mt’ (2.89)

Tae nl =1x2x2x...Xx n— paimopuar ot n.

3aMeT#M, YTO TEPMHUH «(haKTopHaT » IPOMCXOLUT OT JATHHCKOIO
factor — mpounaBogAOKi.
buHom HblotoHa

CaoBo «OuHOM» (OT JIAT. bis — «ABasKABI» U IpeY. «HOMOC» — <LIEH)
O3HAYAeT «ABYYJICH».
3annireM ciaegyIoNye BEIpaKeHnA:

(a+b)° =1;

(a+b)! =1la+1b;

(a+b)* =1a® +2ab+1b?;
(a+b)® =1a® +3a%b +3ab? + 1b°.

(2.90)

3aMeTHM, UTo HepBEIe ABa Bbhipaxcenus us (2.90) TpUBMANLHEL, a
OCTaibHBIE Ba HAM XOPOIIC M3BECTHHI H3 Kypea aire6prl cpepneii
ITKOJIBI.

Bosaukaer sonpoc: uemy pasHo (a + b)"? OTBeT Ha 3TOT BOIPOC fja-
eT 3HaMeHHTasi MaTeMaTHYecKada (hopMyJia, H3BecTHAA IO HAZBAHH-
eM «GuroM HeioToHa», IPEJCTARIAIONIAA PASTOMKEHHE HEJ0i I010-
JKHTeJILHOMH cTenedHu i OMHOMA a + b:

(a+d)" =Cla" +C,a" b+ Cla"%* + C2a™*b° +

(2.91)
ok Cra R 4+ CF ab™ £ OB,
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B 1ol popMyse nosBaAAOTCH JIOGONEITHEIEe KoadbumuenTs CF,
KOTODEIe Ha3BIBAIOTCA GUHOMUARHBIMY KOPPUYUEHMAMU.

3amMeTHM, 4TO B HaspBanuu «6uroM Huloroma» saxjiiodeHa HCTO-
puYecKas HecIIpaBeJJIHMBOCTh, TAK KaK 5Ta (opMyJia G614 M3BECTHA
sagoiaro fo HeloToHa MHOIMM YYeHEIM DasHBLIX cTpaH, B TOM UHCJIe
An-Kamu, Tapramnse, ®epma, Ilackanio. 3acayra HpioToHA COCTOUT
B TOM, YTO OH PaclIpocTpaHJI ee Ha jito6oe felicTBUTEIBHOE YACIIO 11,
TO ecTh HOKasaJ, uto popmyna (2.91) BepHa 1 Torga, Korjga n ABJAIET-
cAd PAaBUOHAJNBHBLIM HJIH HPPAUOHAJILHBIM, ITOJXOMKHTEJbHBIM HJIHA
OTPHIATEJSLHEIM.

Dopmynt (2.90) ABnAOTCA YACTHEIME cayuasamu obmeli hpopMy-
asl (2.91). B wactrHocTH, ipu n = 1 dopmyna (2.91) npuHEUMaeT BHA:

(a+b)' =Cla+Clb=1a+1b,

oTKy/a BeITeKaeT, aro C =1,C;) =1.
IIpu n = 2 dopmyna (2.91) npuEUEMaeT BHL;:

(a+b)? =Cja’® +Cyab+Clb? =1a® +2ab+1b°,

1 2
OTKY/Ia BLITEKAET, UTO C;’ =1,C, =2,C, =1.
Taxum obpasom, pasiaoxenue (2.91) Jerko MOTYIHTE, €CJIH MBI
3 &
HAYYHMCH BEIYHCIATE GUHOMHEANTLHBIE KoaddunuenTe: C,.

Tpeyroabnuk lNackaas

OTBeT Ha BoIpoC, KaKk Ha¥TH 3Ha4YeHHe C,'f OJIA JI00BIX TeJBIX HeoT-
PHIATEJBHEIX N ¥ &, enle B XVII Bexe nan sHaMeHUTHIN ¢paHIy3-
cKuii pusuK 1 MaTeMaTHK Buaes [Mackaas (1623—-1662).

TMackans o6HapPYKUI, UTo GMHOMHAALHEIE KOa(dHUIIMeHaTE! 00Jia-
JaloT CIAERYIOMKMHA 3aMedYaTeIbHBIMY CBOHCTBaMM:

C.=Cr=1
Ck — Cn—k;
Ck =CrFl+Ch (2.92-2.94)

ITocrenuee caolicTo (2.94) HasbiBaeTcA TaKiKe 3akoHox Ilacka-
as. UMenHo ucnoansaysa cootsomenue (2.94), Ilackane npegmosxrt
USAIIHLIE crmocol BRIUHCIEeHHS OHMHOMHAJIBHBIX KO3(PQHUIMEeHTOR,
PACIIOJIOKHB X B BHJe TpeyroJnbHo#i Tabaunsl duced (tabn. 2.12),
HasbiBaeMoil mpeyzoavrurom ITackaan. CyTs 9T0r0 cnocoba COCTOUT
B crefyomeM. PaccMoTpHuM GeCKOHeUHYIO TabIHIy YMCeN, TOCTPO-
€HHBIX 110 3aKoRy Ilackand (Tada. 2.12).



232 0O rnasa 2. Pab DuBoHaY4M

TabAunua 2.12. TpeyroabHuk lMackanas

1
1 1
1 2 1
1 3 3 )
1 4 6 4 1
1 5 10 10 5 1
1 6 15 20 15 6 1
1 7 21 35 35 21 7 1
1 8 28 56 70 56 28 8 1
1 9 36 84 126 126 84 36 9 1

BepxHioto cTpoky Taba. 2.12 Gyaem cumTaTh HYJe80il cmpoKoil.
3mech HaXONWTCS eNUHCTBEHHBIH OMHOMMAILHEIN KoahdUImeHT
P =1.

Cuenyromas cTpoka, HassIBaeMas IIE€PBOii, COCTOUT U3 JIBYX elu-
HUIL, CHMMETPUYHO PACIONIOKEHHBIX OTHOCUTENLHO eUHUIEI HYJIe-
BOHM CTPOKM. T GUHOMHUATbHBIE Koabdurments: C) = 11 Ch=ts

Kasxnas nmocieayromast ctpoka coctout us gyx eIUHUIL, PACIIO-
JIOXKEHHBIX II0 ee KpasM (3To GuHOMHUAIbHBIE KOB(DMOUIIMEHTH TUIIA
C,? =1wu C; =1); Ka/Joe «BHYTPeHHEE» YUCJIO BTOM CTPOKH (hopMHU-
PYyeTCs U3 ABYX YHCeJ IPEAbIAYINel CTPOKH, CTOANINX HA 9TUM UHC-
JIOM CJI€Ba U CIIpaBa OTHOCHUTENLHO 9TOr0 YUCIIa, 10 3aKory [lackass
(2.94). Uz Taba. 2.12 jerko BBIBECTH CIeAyole CBOMCTBA Tpe-
yroasHUKa [Tackamnsa:

1. Cymma yucesn n-i cTpoku Tpeyronsauka [Tackans paBHa 2", uTo
CcooTBeTCTByeT hopmy.ie (2.88).

2. Bce cTpoku TpeyroabHuKa Ilackans CUMMETPHUYHEI, YTO BbITE-
KaeT U3 cBoiicTBa (2.93).

3amMeTHM, 4TO yKasaHHBIA BbIIIe TpeyroibHuK Ilackams BIIEPBLIE
nosBuica B coynHenuu Ilackans «Tpakrar 06 apudmernueckom
TpeyroJbHuKe» (1665).

BunomuanbHble K09 HUIMEHTE! U TpeyronbHuK Ilackars HINPO-
KO HCIIOIb3YIOTCHA B PABIMYHbIX Pasiesax MaTeMaTUKH, MHPOPMATH-
KH U JPYTrUX HAyKax.

ITo cymecTBy, 970 0AMHE U3 GYyHAAMEHTANIBHBIX MATEMATHIECKUX
00'BEKTOB, JIEXKATITUX B OCHOBE TOUHBIX HayK. S3HaMEHUTHIM MaTeMa-
TUK SIk06 Beprysiu yrBepsxmat claenyloiee.
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«J1a TabAMUA MMEET PSIA YYAECHBIX
CBOMCTB. TOABKO 4TO Mbl MOKa3aAM, YTO
OHa COCTaBASIET CyLIECTBO TEOPUU CO-
€AMHEHWH, HO Te, KTO TECHO COonpuKa-
CaloTCs C reOMeTpUet, 3HaIOT, YTO OHa
XPaHUT psiA (DyHAAMEHTaAbHbIX CeKpe-
TOB 3TOW 0DAACTU MaTEMATHKM».

[MpsAMOYroAbHbIi TPEYroAbHUK
IMackaas

BosHuKaeT BOIIpoc: KaKoe OTHOIIIe-
HUe TpeyroiabHUK Ilackayisa ummeer
K yucaaM PuboHauum 1 30JI0TOMY
ceuennio? OkasnIBaeTcsi, caMoe He-
rocpejicTBeHHOe. Bojiee Toro, uMeH-
HO TpeyroJsHUK Ilackamns u saBideT-
¢ MCTOYHMKOM HOBBIX MaTeMaTUYeCKHUX Pe3YJIbTATOB, KOTOPhIe OBLII
noJIoKeHEbI TpodeccopoM CTaXoOBLIM B OCHOBY CO3HaHHOM UM MaTeMa-
TUKU FTADMOHUH.

Kak usBecTHO, CylIecTBYyeT MHOTO Pa3JIUUYHLIX (DOPM IIpeCTaB-
JeHus TpeyroabHuKa I[lackansa. [[ns Hamux uceaeqoBaHUM HaM 6y-
JleT yIoOHO MCIIO0JIB30BATE ellle OJUH CII0cob ImpeAcTaBIeHus OUHO-
MUAJBHBIX K09(D(HUINEeHTOB — B BUAe TaOJUIIBI, HAIIOMHUHAOIIEH
IPAMOYTOJbHBIN TPeyroJabHUK (Tabia. 2.13). Takyio TabauIy 6MHO-
MUAJIBHBIX K09(M(MUINEHTOB MBI Oy/leM Ha3bIBaTh NPAMOYZOLbHbLLM
mpeyzoavHukom Ilackans.

bae3 Mackaab (1623-1662)

TabAunua 2.13. [NpaMoyroAbHbIA TpeyroAbHUK [Mackass

1 q 1 1 1 1 1
1 2 3 4 5 6 7 8 9
1 3 6 10 15 21 28 36
1 4 10 20 35 56 84
1 5 15 35 70 126
21 56 126
1 if 28 84
1 8 36
1 9
1
1 2 4 8 16 32 64 128 256 512

17.-2391
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Takas Tabauna HaUHMHAETCH ¢ «HYJIeBOIo ¢ToJba» , KOTOPLIH co-
JEeP:KAT eIUHCTBeHHBIH OMHOMUANBHBIN K03bOUNNEeHT cg =1wu us
«HYJIEBOT'0 pAfa®, KOTOPHIH COAEP>KAT OMHOMHAJIbHBIE Ko3dhdunn-
eHTH:

Ccy=1,¢)=1,C; =1,
C:=1,..,Cy =1,..

3aMeTHM, YTO <«THIOOTEHY3a» NDPAMOYIOJbHOIC TPEYrOJbLHUKA
ITackansg (Ta6a. 2.13) coeTouT U3 GUHOMUAJIBHBIX K03 DUIIHEHTOB:
0 1 2
C,=1,C =1,C; =1,...,C; =1,...

n
3aMeTHM TaK’e, 9TO B n-M CTOJOIEe CBepXY BHH3 PACIOIOKeHBI
craexyouine CHHOMHANBbHEBIE K03GhOHIHeHTRI:
0 1 2 n
c.,C.,C.,...C..

n

{Ipu sToM Bce KNETKH O «THIOTEHY30H» SABISIOTCH «IIYCTHI-
MH>». 3TO 03HAYAET, UTO BCe AHArOHAILHLIE KoaddunuenTs Tuna C,'
(m > n) TokAECTBEHHO PABHEI HYJIO, TO €CThL IPU M > n

c; =0. (2.95)

Torna, ecu TpocyMMHPOBATE GHHOMBANBHEIE KOXDHUIIUEHTEI N-
ro cronbua paccMaTprBaeMoro Tpeyroasauka [lackand, To cornacHo
(2.88) mut moryyuM gBoMuHoe urcio 2", Eciu 9To cAenaTs AIa BCex
cTON6I0B, HAUMHAA C HYAEBOI'0, TO MBI IIOJYYUM HIMPOKO H3BECTHEIH
HAM ABOMYHEIA PAX 9UCEN:

1,2,4,8,16,32,64,..., 2n, ... (2.96)

TaxkuM 06pazoM, MBI MOYKeM YTBEPKAATH, YTO TPeyrojapHUK Ilac-
KaJIs «TeHepHpyeT» ABOHYHBINL PAX uncer! ]

1-Tpeyroabimk lNackaas

A Temeps cABMHEM KayKABIH DAL KCXOAHOTO Tpeyroabauka Iackans
(rabn. 2.13) Ha oxuH cronbel] BIPAaBO OTHOCHTENBHO MIPEABIAYIIEro
paza.

B peayanrate Takoro mpeoGpasoBaHMA MBI IIOJYUYMM HEKOTOPBIH
«JedopMupoBaHHEIi» TpeyroapHuk [lackasns (taba. 2.14), KoTopbli
Mbl OyAeM HasbsIBaTh I-mpeyzonvhurxonm Iackans.
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Ta6amua 2.14. 1-Tpeyroabhux [Nackans

1 1 1 1 1

6 7 8 9 10
10 15 21 28 36
4 10 20 35 56
1 5 15 35
1 6

1 1 2 3 5 8 i3 21 34 55 89 | 144

1 1 1 1 1 1
1

(V]
et | Q| U | =

Ecau Telleph IPOCYMMHPOBATH GHHOMHAJBHEIE KO3(hGHIHEHTh
1-rpeyroxsuuka Ilackans mo cronbuam, TO, K HalleMy H3YMJIEHUIO,
MBI OGHApPYKHM, UTO TAKOE CYMMMPOBaHHE IIPUBE/IeT HAC K YKCIaM
Pdudonayyn:

1,1,2,3,5,8,13,..., F,(n+1),..., (2.97)

rge gepes F,(n + 1) oGosnaueso (n + 1)-e yucio dubouayyu, KOTOPoOE
3ajiaeTcs ¢ TIOMOINBIO CIeAyollell peKypPPeHTHO! GOPMYJIBL:

F/(n+D)=F,(n)+F,(n-1). (2.98)

dopmya (2.98) cupasexuBa UpH 1> 1 ¥ NPH CAeAYOMUX Ha-
YaJbHBIX YCIOBHAX:

F()=F2)=1. (2.99)

Anamusupys tabia. 2.14, Jerko BEIBECTH MaTeMaTHICCKYIO dop-
MyJY, KOTOpasd IO3BOJIsIeT BRIPASHTD THCA dubonavyun yepes GUHO-
MHEAJILHBIE KO3 PHRITUEeHTHI:

F(n+1)=Cl+Cl +C2, +Cl +Ch +.. (2.100)

B pesyinTaTe IpoBefeHHBIX paccy xaeHnil MbI HAILIH, ITC Cyie-
cTBYer ABa clocoba IpeAcTABNIEHKA YHCEN dubouaudu: B BUAE PEKYD-
penTHO# dopmyist (2.98), (2.99) u B Bue GOPMYIEL (2.100), Bripa-
sxaromeii yncsa @Puboravuy yepes OMHOMHATLHEIE K03t dUIHeHThbI.

Hemonbaya gopmyay (2.100), 7-e uncao Pubonaquyn F(7)=13n3
Tads. 2.14 MOXKHO NpeACTABUTEL B BHJE caefyomei cyMMEI GHHOMH-
ANLHEBIX KO3 PUITNEHTOB:

Fl(7)=c§+cls+cj+cg+cg +o {2.101)

“ 4
BaMeTHM, UTO GUHOMKAIbHEIH KOa(MhHUIHEHT C, Bcymme (2.101)
M Bce TocJefyolle 3a HEM OGHHOMHANBHDIS Ko3ddHATHeHThl TOXKAE-
CTBEHHO PABHEBI HYJIIO COTJIACHO Olipe/ie/IeHHI0 (2.95). 9to osnauaer,

17+
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4T0 BEIpaskenue (2.101) na camMoM fese mpeacTasiseT coboil KoHey-
HYI0 CYMMY OMHOMMANLHLIX KO3b(HIIHEHTOB, TO €CTh

F(M=C{+CL+C?+C! =1+5+6+1=13. (2.102)
P-tpeyroabhnku Mackaas

A Tenepr 3aKpeNHM HAIl ycnex OoKaXeM, YTo TpeyroasHUK ITac-
KaJidg ABIAETCH NCTOYHMKOM HOBBIX MATEMATHYECKHX pe3yILTATOR,
KOTODEIE H ABJMSIOTCA OCHOBOH «MaTeMaTHKM MADMOHHH» M IIpef-
CTaBJIAIT HHTEPEC AJIsI KOMOHHATODHKH.

PaccmoTpum cuTyanuro, Korga 8 HCXOIHOM Tpeyroanuuke Ilacka-
a4 (raba. 2.13) MbI caBUDaeM 6UHOMEATILHEIE KO3 OHUIUEHTEl Kax-
AOTO PsiZia Ha p CTOJNGIIOB BIIPaBO OTHOCHTEILHO IPEALIAYIIEro Paaa,
T/le p MOKeT IPUHMMATh 3HAYeHHS U3 MEOXxecTBa {0,1,2,3, ...}. ITo-
JIYIeHHBIH TRKUM OyTeM «1eOPMHPOBAHHEIN» TPeyroabHUK Ilacka-
Jid MBI Gy ieM Ha3BIBATh p-mpeyzoavuukom Hackans.

CyMMupoBaHUMe GHHOMMATLHLIX KO3(D)UIHEHTOR P-TDEYTOJNbHU-
ka Ilackans nmpuBesier Hac K HeKoTOpOMY HOBOMY YHCJIOBOMY DALY,
KOTODGLH 3a/1aeTcd CeYIONIMM PeKYPPEHTHEIM COOTHOIICHUEM:

F,(n+)=F,(m+F,(n-p) anan>p+1;

F,(1)=F, 2=..=F,(p+D=1. (2.103-2.104)
HucioBble pAABL, COOTBETCTRYIOMHE dopmysam (2.103), (2.104),
6BLTH HasBaHbI p-uuciramu Pubonauyy.
Hecuro:xno nonsTs, kakoil Bug uMeer hopmyia, 3a/jarolas p-uymuc-
namu PuboHauyyn Yepes GMHOMHUATLHEIE KOA(DMDULHAEHTHE:

F (n+1)= c? +C,’H, +Cf_2P + C:_ap +C:_4P +... (2.105)

A Tenepk MOCMOTPAM, BO YTO BBEIPOKIAIOTCS obiue dopmy.s

(2.103), (2.104) u (2.105) OpH Pa3IHYHLIX BHAYCHUAX p. HcHo, gro

Ana crydas p = 0 pexyppenTsas Gopmysa (2.103) 1 HavaIbHbIe ye-
J0Bus (2.104) IpUHUMAIOT CIELYIOMME BUL;

Fy(n)=F,(n~1)+F,(n-1)=2F,(n-1) nas n> 1;
F,()=1. (2.106-2.107)

Herpyauo poranarses, uto pekyppenTHas topmyrna (2.106) npu
HavaJIbHOM ycinoBuH (2.107) «reHepHpyeTs nBoMYHBIe UmCIa (2.96),
KOTOpBIE U ABMAIOTCA KPAHHUAM YaCTHBIM caydaeM p-uucesr duboray-
M, COOTBETCTBYIOIUM 3HAYeHHIO p = 0. TIpu sroM dopmyna (2.105)

BEIpOXJaeTcA B dopmyiy (2.88), koropas Grina usRecTHa B AHINM
ysxe Bo Il Beke 1o H. o.
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fAcuo, uro npu p=1 obmasa pekyppenrsas ¢opmyaa (2.103),
(2.104) cBoguTCA K peKYpPPeHTHOH dopmye (2.98), (2.99) anda Kaac-
cryeckux gncen Pubonayun (2.97); kak yonommrHEanoch, aTa GOpMYy-
na 6r1ya BhIBefieHa Pubonau4dn ente B XIII Bere mpH uccaefOBaHUHI
«3a/]a4H 0 Pa3MHOXEHHU KPOJIUKOB» .

Ces13b C 30A0TbIMH P-TIPONOPLUAMH

O6pasyeM Temeps YHCIOBELE IIOCJIE/IOBATEILHOCTH, KOTOPEIE COCTOAT
U3 OTHOLIEHUH cocefHuX p-yrces PuboHAauyH, TO ecTh OTHOIIEHHH

THIIA
F,(n)
F,(n-1)
HauneM ¢ mpocTelitnero caydas p = 0. Jina sToro ciyuas p-uyucia
Puborayyyn CBOAATCA K KJIACCHYECKHUM JBOHYHEIM gHciam (2.96).

Paccmo'rpnM YHUCJEOBYIO HOCIENOBATEIbHOCTh, COCTOAINYIO H3 OTHO-
UIeHHH COCeTHUX JBOMIHEIX YKCe:
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$cxo, uro moboit uned nociaegoBaTeasHocTH (2.108) Bcerga pasen 2.

Paccmorpum renepb caydail p = 1. Kak 66110 yeTaHOBAEHO, B 3TOM

cayuae p-uuciaa PuboHaYYH COBIARAIOT C KJIACCHIECKHMH YHCIAMH

Dubonauun (2.97), 13 KOTOPLIX MBI MCOxKEeM 06paszoBaTh CIeAYIOIIYIO
YHCJIOBYIO IOCIE0BATENLHOCTD:

12358 1—3 (2.109)
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Brinie 0OpLI0 MOKa3aHO, YTO YHCJOBasg HOCAEAOBATEJIbHOCTH
(2.109) BeIpaskaeT TAK Ha3bIBaeMBIN 3aK0H PUANOMAKCUCA, TO ECTE
BaKHYIO YHCJIOBYIO 3aKOHOMEPHOCTh, KOTOpAad JIeKHT B OCHORe 60JIb-
IIHHCTBA «IIJIOTHOYIAKOBAHHEIX » 00TaHMYEeCKHX CTPYKTYP THIIa CO-
CHOBOM IIMIIKH, aHAHACA, HOJCOJHEeYHKKA, KaKTyca ¥ T. 4., TO €CThb
5Ta mocJe0BaTeIbHOCTE MIMPOKO UCIoabayeTca IIpupoaoi (PIJIuH Bo-
TOM) IPH KOHCTPYHPOBAHHH GOTAHUIECKHX c'rpyRTypu). C npyroii cro-
POHEI, 3Ta IIOCAeH0BATEILHOCTE CTPEMHTCS K 30JI0TOM IPOIIOPIIUK

1++/5
2 r

KOTOpas sIBJigeTcd KOpHeM ypasHeHHd 30J0Toro ceyenus (1.2).

(2.108)
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B o6mem ciyuae (ns sagagnoro ueaoro p=0, 1, 2, 3, ...), Hcele-
JIys1 OTHOIIEHUA COCeIHUX p-uncen PuboHaUIN

F (n)
F,(n-1’

MBI IpHJeM K anrebpandeckoMmy ypasHeruio (1.39), xotopoe 3agaer
3osioTsie p-rponopuyn T, Takum o6pazoM, B pesybTare IPOBEASH-
HBIX PacCYXAEHHHI MBI IIPHIIJIN K OYeHb BAYKHOMY De3YJILTATV:

m— ™ (2.110)
im——0=T,_, .
e F (n-1) °

rie Tp - IIOJIOH'EI’ITGJILHLIfI KOpeHb aﬂreﬁpanqecxoro YpPaBHEHHA

(1.39), HasEIBaeMOE 30JI0TOH p-IpOMOpIHEiL.

HamomHaMM, UTO IIOHATHE 30JI0TOH p-IPONOPIIAH OBLIO BBEASHO Ha-
MH, KOTJia MBI paccMaTpuBaau ofoOlIeHHe 3afaun o 30JIOTOM cede-
HUH, B TO BpeMs Kak p-aucna Dubonayuu OLLIH BLIBEJSHLI HAMH U3
TpeyroasHuKa Hackana. Iosromy Beipaxenue (2.110), o cymiecTBy,
3a/iaeT CBA3BH TpeyroJdbHUKA [lackansa, KOTOpeIM ABJIAeTCH BasKHeH-
KM «ODWTMHAJILHBIM» 00HLEKTOM KOMOHHATOPHOI'O AHAIM3A, C 30JI0-
THIMI P-TIPOMIOPITUSIMHA,

Maremarnka rapmonmm

Ob6o6mennnie upcna duborauun 1 060OIEHNbIE 30JIOTHIE TIPOIIOP-
IIMH, CBsI3aHHLIE cooTHOmeHHeM (2.110), sMecTe ¢ runepboindecKu-
MU pyHRIuAMH Pubonadyn U JoKa 1 «30JI0TEIM LIodapOM» JIeHKAT
B OCHOBE HOBOT'O MEXXJUCIIUILIHHADHOIO HAIIPaBJIeHHA COBPEMERHOM
HAYKH, HasBaHHOTO HpotdeccopoM CTaxoBHIM MaTeMATHUKOH rapMo-
HHH. 3Ta MaTeMaTHKa NPeJCTaBisieT co00i «eCTeCTBEHHYIO» MaTe-
MATHKY, KOTOpPasf MOMeT GBITh MCMOMb30BaHa AJA MOJEJHDPOBAHHSA
[IPOLECCoB, mporekamux B [lpupone. B macrosmiee BpemMs MmaTeMa-
TUKa FrapMOHHH BhI3BAJIA HEOKHJaHHON HHTepeC B 3allafHON HAyKe.
06 sToM CBRIETEJIBLCTBYET HHTEPEC K HayYHBIM cTaThbam CraxoBa H
€ro YUYEHHKOB CO CTOPOHBI MEHOTHX M3BECTHHIX 3aTIafHBIX KYDPHAJIOR.
Hanpumep, mexayaapogusiii sxypaan Chaos, Solitons & Fractals B
reuyeHue 2005—-2006 rogos onybaukxosan 14 (!) pyraamenTaIbLHEBIX
crareli Mo MaTeMaTHKe rapMOHHH, IPeACTABIeHHEIX CTaXOBBIM A/
nybsmkanuu. OQHAKO U3JIOKEeHNe MaTeMaTUKN FapMOHUY BEIXOAHUT
3a paMK¥ HacTosAINe# KHATK. ITO TeMa cJaeAyiollell KHUIK Ipodecco-
pa Craxoga.

naesa 3

IpaBUAbHbBIE
MHOTOrPaHHUKH

3.1. Koa Aa BUHuYM B NAATOHOBBIX TeAaX

ﬂpasm\buble MHOrQYroAsHHMKH 1 MHOrofrpasHMKH

€J0BEK TIPOSBAAET HHTEPeC K IPaBUALHEIM MHOI'CYTOJIBHUKAM U
qMHOI‘OI‘paHHKRaM Ha TPOTSKeHHWH Bceil cBoell CO3HATENbHOM
HeATENLHOCTH — OT ABYXJIETHET0 pefeHKa, UrPAIOIIEro AePeBaHHEL-
Mu KyGHKaMH, Zo 3peioro MareMaTHka. Hexoropble H3 IPAaBUABHBIX
¥ IIOJYIPAaBHJIBHEIX TeJI BCTPEYaloTCA B IPUPOJE B BHAE KPUCTATLIOB,
Ipyrie — B BH/ie BEPYCOB, KOTODEIE MOKHO PACCMOTPETh ¢ IOMOIIBI0
3IeKTPOHHOTO MUKPOCKOA.

Yro e TaKOe MHOFOYIOJBHHME U MEororpanHuK? Jlud oTBera Ha
ATOT BOIPOC HANIOMHHMM, YTO COGCTBEHHO I'eOMETDHIO ONPEAE/IFIOT
MHOT/Ia KK HayKy O IPOCTPAHCTBE ¥ POCTPAHCTBEHHBIX GUrypax —
OBYMepHBIX H TpeXMepHEIX. J[ByMepHYI0O QHUIyPy MOXKHO ompeje-
JUTh KAK MHOKECTBO OTPE3KOB IPAMEIX, OIDAHHYHBAICINHUX YaCTh
maoeKoeTy. Takas IIocKasd (PUTIypa HasbIBaeTCH MHOZOYZOADHUKOM.
H3 aroro cienyert, 4TO MHOZ0ZDAHHUK MOXCHO OIIPEAEUTE KaK MHO-
3KECTBO MHOTOYTOJLHWUKOB, OrpaHHYMBAOIIAX HacTh TPEXMEpHOro
IpoCTpaHcTBa. MHOFOYrOIBHHKH, 06pa3yIonine MEOTOTPAHHMK, Ha"
BEIBAKOTCS €0 ZDAHAMU.

W3axaBHA yueHBle HHTEDPECOBAIUCEH LIeaNbHbIMU, UV NPAGUIbHYL-
MU, MHOTOYrOJbLHMKAMHK, TO €CTh MHOIOYTOABHHKAMM, HMEOIHMH
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paBHbLIE CTOPOHLI M paBHBIE yruibl. IIpocTelInuM MpaBHALHBIM MHO-
rOYTOJILHMKOM MOYKHO CUUTaTh pAGHOCMOPOHHULL mpeyzoabHuK, 10~
CKOJIBKY OH MMeeT Ha¥MeHBIIee UHCJIO CTCPOH, KOTOPOoe MOJKeT orpa-
HUYHUTH 49acTh IJIOCKOCTH. OOImIyi0 KapTHHY HHTePecymol[HX Hac
[PABUIILHBIX MHOTCYTONLHUKOB HaDHAY ¢ PABHOCTODOHHUM Tpe-
YTOJILHAKOM COCTABJIAIOT: Kaadpam (4eThIpe CTODOHBI), NEeHIMazoH
(1ATEH CTOPOH), zexcazowu (IlecTs CTOPOH), OKMAzoH (BOCEME CTOPOH),
dexazon (AecATb CTOPOH) | T. A, QUeBUIHO, 9TO TeCPeTHYeCKH HeT Ka-
KHX-1160 OrpaENYEeHNH HA YHCJI0 CTOPOH IPABHJIBHOTO MHOTI'OYT0b-
HHKAa, TO €CTh YHCJIO IPaBUILHBIX MHOTOYTOJIBHUKOB OeCKOHETHO.

Yro ke Taxoe NpaBUIbHBIH MHOrorpaHHUK? [IpaBHMIBLHBIM Ha-
3BIBAETCS TAKOH MHOTOIDAHHHK, BCE TPAHYA KOTOPOro paBHBI (MIH
KOHTDPY9HTHBI) MeXY coGoil ¥ IIpH 3TOM SABIASAIOTCHA NPABAJIbHBIMH
MHOTOYToAbHUKAaMH. CKOJIBKO e CYIIecTRYeT IPAaBUILHEIX MHOTO-
rpaEHuK0B? Ha nepBEIit B3rJIA 0TBET HA 9TOT BOIPOC OUEHb IIPO-
CTOW — CTOJBKO e, CKOJNBKO CYIIECTBYeT NPABHIABHBEIX MHOIO-
yroabHEHKOB, OgHaKo 3T0 He Taxk. B « Havanax» EBkaujga MBI Haxo-
AWM CTpOroe JOKa3aTesJbCTBO TOr'C, YTO CYIIECTBYET TOJLKO IATH
BHIOYKJIBIX IIPABUJIBEBIX MHOTOIDAHHHKOB, 4 HX I'PaHAMH MOTYT
OBITh TOJBKO TPH THIIA HIPABHJILHLIX MHOTOYTOJILHIKOB: Mpeyzois-
HUKU, K8AOpAMbL U NeHMAZOHbL.

Teopuy MHOrorpaHHMKOB IIOCBSAIeH0 MHCTO KHHUT. OfHOoMi U3 HaH-
foJiee HM3BECTHBHIX SABJSETCH KHHATA AaHIMIHICKOrO MaTeMaTHKa
M. Beunnmxepa «Mogeau MHOrOIrpaHHUKOB». B pycCcKoM mepeBoje
3Ta KHHra onyOauKoBaHa H3faTeJsrcTBoM « Mup» B 1974 rogy. Smu-
rpacdrom K KHHTe BeIOpaHO BhICKa3bIBaHHe Beprpana Paccesna:

«MaTemaTHKa BAAACET He TOAbKO UCTMHOM, HO W BbICOKCH Kpacomﬁ — Kpaco-

TOW OTTOYEHHOW U CTpOFOﬁ, BO3BbILUEHHO YUCTOH U CTPEMHLUEFICH K NCAAMH-

HOMY COBEPILEHCTBY, KOTOPOE CBORCTBEHHO AW BeAMYaiiluum obpa3suam uc-

KyccTBa».

Kuura HayMHaercs ¢ OHMCAHUSA TAaK HA3BIBAEMBIX NPABUJAbHLLX
MHOZ0ZDAHKHUKO8, TO €CTh MHOTOI'DAHHUKOB, 06Pa30BaHHBIX IPOCTeit-
IDMMHY OpaBUALHLIMH MHOOYTOJIbHHKAMH OAHOTO THIIA. OTH MHOrO-
TPaHHMKHY IIPUHSATO HASHIBATD NAAMOROSbIMU MeAdMU, Ha3BaHHEIMHA
TaK B YecTh JpeBHerpedeckoro opuiocoda Ilnarona, KOTOPEI HCIOIL-
30B&JI IpaBUJIbLHEIe MHOMOTPAHHHKH B CBOeH Kocmonozuu, MBI HauHeM
HAallle PACCMOTPEHHE C NPASUAbHBLX MHOZ0ZPAHHUKOS, TPAHAMY KOTO-
PBIX ABJISAIOTCH PABHOCMOPOHHUE mpeyzoavHuiu. IlepBriil U3 HUX —
3T0 mempasdp (puc.3.1, a u puc. 24 Ha 1 BeTHO# BKJIeiKe). B TeTpasy-
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pe TP PaBHOCTOPOHHKX TPeYTONbHUKA BCTPEUYAIOTCH B OLHOH BepLIN-
He; IIPY 3TOM KX OCHOBaHKA 00Da3yIOT HOBLIH PaBHOCTOPOHHHI Tpe-
yroabHHAK. Terpasgp HMeeT HaWMeHbImee 4YucJIO IpaHed cpean
MIATOHOBEIX TeJ U sABJISeTCH TPeXMEePHLIM aHaJoroM INTOCKOro mpa-
BUJILHOT'O TPEYTONBHUKA, KOTOPHH UMeeT HaMMeHbIIIee YHCJIO CTOPOH
cpefy IPaBHJIbHBEIX MHOTOYTONBEHUKOR.

Cirenyroniee Teso, KoTopoe o6pasyercs paBHOCTOPOHHHME Tpe-
yroJlbHHKAMH, HasblBaeTcd okmasdpox (puc. 3.1, 6). B oxrasape B
OJHOIf BepIIMHEe BCTPedaloTCs 4 TPeYTOIbHHKA; B pe3yJbTaTe ILoJIy-
yaeTcA NUpaMU/ia C YeTHIPeXyroJhbHEIM OCHOBaHWeM. ECJM coegu-
HUTH /Be TAKHe MHPaMUJL OCHOBAHUAMHE, TO MOJYYHUTCA CHMMET-
PHYHOE TeJIO ¢ 8 TpeyYTOJbHEIMH IPaHAMHE — 0Kmaadp,

Teneps M0OXXHO OIPO6OBATE COEAHMHUTE B OAHOM TOUKe 5 PaBHO-
CTOPOHHHX TDeyroJsHHKOB. B pesynbraTe monyumresa durypa ¢ 20
TPEYTONbHBIME I'PaHAMHE — ukocasdp {(puc. 3.1, 2).

Cnepyioniaa npaBuabHas GhopMa MHOTOYTrOJIBHUKA — kKeadpam.
Ecn¥ coeiHHUTE TPH KBAJPATa B OQHOM TOUKe M 3aTeM L06aBUTh ellle
TPH, MbI IOJYYUM COBEPIICHHYIO GOPMY € HIECTHIO IPAHAMU, HA3HI-
BaeMYyIo zekcasdpom umu kyoboxm (puc. 3.1, 6).

Haxonen, cyIqecTEyeT elle 0JHA BOBMOXKHOCTh ITOCTPOEHHUS IIpa-
BUJILHOIO MHOTOTDaHHWKA, OCHOBaHHAA HA UCIOJB30BAHUH CIEAYIO-
1[er'0 IPAaBUJIBHOIO0 MHOTOYTOJIbHUKa — nexmazona. Ecau cobpats
12 neHTaroHoB TaKMM 06pa30M, UTOOHI B KayKA0H TOYKE BCTPEUAIOCE
TPH IEHTAT'OHA, TO HOJIYIMM ellle OJHO [IJIATOHOEO TeJIO, Ha3hIBAEMOe
dodexasdpor (puc. 3.1, 3).

CrenyomM IpaBHJIBHLIM MHOTOYTOJLHUKOM SBIAETCS Wecmu-
yzoasturk., ONHAKO €CIHU COeIVWHHUTH TPH LIECTHYTOJIBHUKA B OAHOH
TOYKE, TO MBI HOJIYYUM HOBEPXHOCTDb, TO €CTH U3 IIeCTHYTONbHUKOB
HeJIb3sE OCTPOUTHL 00beMuyI0 Gurypy. Jliobne gpyrue NpasHiabHEIE
MHOTOYTOJbHYAKH BBILIE ITECTHYTOJ-HHKA He MOTYT 06pasoBuIBATH
TeJ1 BooOmTe. VI3 3TuX paccy:KAeHH# BhiTeKaeT, UT0 CYLIECTBYeT BCETO
TONBKO AT OPABUJLHLIX MHOIOTPAaHHUKOB, FDAHAME KOTODEIX MO-
ryT GBITH TOJBKO PABHOCTODOHHEME TPEYTOJBHHKH, KBAJADAThl U IeH-
TaroHk.

CyIecTByIOT YAHBHTEILHBIE 'eOMeTPHIECKHE CBASH MEXY BCEMH
npasuabibLMU MHo20zpannukcany. Tax, HanpuMep, xky6 (puc. 3.1, 6)
u okmasdp (puc. 3.1, 8) AyaJabHEI, TO eCTh MOJYYAIOTCH ADYT U3 ApYyra,
€CJIM HEeHTPhl THMKECTH I'paHell 0HOro IIPHHSTL 38 BEPIIUHEI APYTOro
¥ o6paTHO. AHAJIOTHYHO AyANLHEL M ukocasdp (puc. 3.1, 2) u dodexa-
30p (puc. 3.1, 3). Terpasap (puc. 3.1, a) ayaieH cam cebe. Jogexrasap
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r A)

Puc. 3.1. [NAaToHOBbI TeAa: a) — okTadAp («OroHb»), 6) — rekcasap nam ky6
(«3emas»), B) — okTasap («Bo3ayx»), r) — nkocasap («Boaa»), A) — aoaekasap
(«BceaeHckui pazym»)

moJiyyaeTcs U3 Kyba IMOCTPOEHMEM «KpBINI» HA ero rpaHax (cmocob
EBknzaa), BepIInHaMy TETPadApa ABJISIOTCS JIIOObIe YeThIpe BEPIIIn-
HBI Ky0a, IIONIApHO He CMeKHBIE 110 pedpy, TO ecTh U3 Kyba MOTyT
OBLITH IIOJYUYEHBI BCe OCTaJbHbIE IPABUJIbHbIE MHOrOrpaHHUKMN. CaM
(aKT CyIecTBOBAHUSA BCErO IATH JeUCTBUTEIbHO IPABUILHBIX MHO-
rOrpaHHUKOB YAWBUTEJEH, BeAb IPaBUJIbHBIX MHOI'OYTOJbHUKOB HA
ILIOCKOCTH OeCKOHEYHO MHOro!

Yucaossie XapakTepUCTUKHU NMAATOHOBbLIX TEA

OCHOBHBIMY YHMCJIOBBIMM XapPaKTePUCTUKAMHU NJAAMOHOBbLX MeJl SAB-
JISETCSI YUCJIO CTOPOH I'PAHM M, YUCJIO rpaHei, CXOAAIUXCS B KaXK-
o BepIIMHE N, yucJio rpadeit I', uucio BepmuH B, uuciio pedep P u
YHCJIO IIJIOCKUX YIJIOB Y Ha IOBEPXHOCTH MHOTOIpaHHUKA. OMJIep OT-
KPBLJI U JOKa3aJl SHaMEeHUTYIO GOpMyJIy

B-P+I'=2,
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CBS3LIBAIOIIYIO YKCJIa BePIIUH, pebep u rpaneit J060r0 BHIIYKJIOTO
MHOTOI'DAHHMKA. YKa3aHHBIE BBIIIE YHCJIOBLIE XapaKTepUCTUKHU
IpuBeJeHsI B Tabur. 3.1.

Tabanua 3.1. YucroBble XapakTEPUCTUKM NAATOHOBBIX TEA

MHoro- Yucno |Yucnorpanedt,| Yucno | Yucmo | Ynuemo | Unemo nJjo-

TPAHHMK | CTOPOH | CXOAAWMXCHA | rpaHei, | BepmuH, | peGep, | ckux yriaos

TrPaHM, | B BeplIMHe,n r B P Ha NoBepXx-

m HOCTH, V
Terpasap 3 3 4 4 6 12
Texcasap 4 3 6 8 12 24
(xy0)

OxTasjgp 3 4 8 6 12 24
Wxocasap 3 5 20 12 30 60
Honexasap 5 3 12 20 30 60

3oAoTas nponopu1s B AOAEKal’Ape U HKOCad3Ape

Hoznexasap u ABOMCTBEHHBII eMy UKocasap (puc. 3.1, 2, 0) 3aHUMAIOT
oco6oe MecTo cpefu IIaTOHOBBIX Tes. IIpesxne BCEro, Heo6xoaMMO
TIOAYEPKHYTh, YTO FeOMETPHSA AoJeKas/pa ¥ HKOCasapa HelloCPeaCT-
BEHHO CBA3aHA C 30JI0TOM npomopuueii. [lelcTBUTENBHO, TPAHIMY
Romexasspa (puc. 3.1, d) ABNAIOTCA NeHMAzOHbL, TO €CTH IPABHUIIL-
Hble NATHYTOJNBHUKY, OCHOBaHHBIe Ha 30JI0TOM mpomopnuu. Eciau
BHUMAaTEJIbHO IIOCMOTPETh Ha HKocaszap (puc. 3.1, 2), To MOXxHO yBU-
AeThb, YTO B KAXK/JOHl €ro BepIIMHe CXOAATCS IATh TPEYroJbHUKOB,
BHEIIIHYe CTOPOHBI KOTODEIX 00Da3yIoT nneHmazot. Yoxe dTux haKkToB
AOCTATOYHO, YTOOHI y6eAUTLCA B TOM, YTO 30JI0TAS IPONOPIAA UIPa-
€T CYIIeCTBEHHYIO POJIb B KOHCTDYKIIMHU 3THUX ABYX IIJIATOHOBHIX TeJI.

Ho cymecTByioT GoJee riry6oxkue MaTeMaTHUeCKHe HOATBEDIKIe-
HUA GyHAaMEHTAJIbHON POJIM, KOTOPYIO UT'DAET 30JI0Tas IPOIIOPIHSA
B MKOcas/ipe U fofeKasape. MsBecTHO, UTO 3TH Tesia HMEIOT TPH CIIe-
nuduyeckue chepsl. IlepBas (BHyTpeHHAA) chepa BOKUCAHA B TeIo U
kacaercs ero rpaHed. OGozHauuM pajuyc 3TOi BHYTpPeHHei cdepbl
uepe3 R,. Bropas, unu cpeguss, chepa xacaercs ee pebep. O603Ha-
MM pajuyc aToi cepsl uepes R,,. HakoHel, TpeThs (BHemHA) coe-
pa onmucaHa BOKDYT TeJla U IPOXOAUT Yepe3 ero BepmuHbl. 0603Ha-
YUM ee paguyc yepes R, B reomerpum [JOKasaHO, YTO 3HAUYEHUS
PajnycoB yKasaHHBIX cdep s JoAeKaspa U UKOCas/pa, HMeole-
ro pe6po eAWHUYHOM IJIMHBI, BHIPAYKAETCA Yepes 30JI0TYIO IIPOIIOp-
nuio t (Tabdu. 3.2).
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Ta6auua 3.2. 3oA0Tas Nponopums B chepax AOAEKAdAPA U MKOCAIAPA

M=oro- R, R, R
TPaHHHUK
1 1 o
Hxocasap Er\/ 3-1 2‘: 2«/5
w3 L T4
Hoxnexaszap 2 P —2 e

3aMeTHM, YTO OTHOILIEHHUE PafiyCoOB

R, 33-1)

s T
OAWHAKOBO KaK JJIs MKOCa3pa, Tak U A qofeKkasapa. Takum obpa-
30M, eCJIH JOoAeKadAp M MKOCasAp HMEIOT OAWHAKOBEIE BIIMCAHHEBIE
cepsl, TO UX ONMCaHHEIE Cephl TaKKe PABHEI MeK Iy coboi. [loka-
3aTeJIbCTBO STOI'0O MaTeMaTUUYeCKOro pesyjbTaTa HaHo B «Hauamax»
EBkinga.

B reomeTpuu U3BeCTHBI ¥ APYrye COOTHONIEHUS A JOAEKasapa 1
HKOCas/ipa, MOATBep XK Aaloliie UX CBA3b C 30JI0TOM mpomopnueii. Ha-
IIpuMep, eclIy B3ATh HKOCA3AP U AOJEeKasp C JJINHOMK pebpa, paBHOMI
eIMHUIE, ¥ BEIYUCIUTSH UX BHEITHIOIO ILIOIalb ¥ 06'b€M, TO OHU BbI-
paKaroTcdA Yepes 30J0TYI0 mponopnuio (tadi. 3.3).

Tabauua 3.3. 30A0Tasi NPONOPLMS BO BHEWHENR MAOWAAW 1 0Obeme AoAeKadApa
M MKocasaspa

ITapameTpsl Hxocasap Honexasgp
5 \/5 15t
BHemHasa niomans —\/-3——1:
5t° 513
O6Bem 6 23-1)

Taxum 06pa3oM, CyIIeCcTBYeT OTPOMHOe KOJHUYEeCTBO COOTHOIIIE-
HWI1, IOJyYeHHBIX ellle aHTUUYHBIMU MaTeMaTUKaMU, IIOATBePAKAAI0-
IMUX 3aMedYaTeJbHBIN (PaKT, YTO UMEHHO 3010Mas NPOnopyuUsl 614
emcsa zaaénoil nponopyueil doderxasdpa u ukocasdpa, U 3TOT PaKT
ABJIsIETCA 0COOEHHO MHTEPECHBIM C TOUKM 3pEHUSA TaK Has3bIBaeMoil
doderasdpo-urocasdpuueckoit I0OKMpPuHbL, KOTOPYIO MBI PACCMOTPHUM
HUXKe.
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Kocmonaorus lNMaaroHa

PaccMoTpeHHEBIe BhIIIE IPaBUIbHBIE MHOTO-
TPaHHUKH IIOJYYWUJIHM Ha3BaHUE NJAAMOHO-
6bLX meJ, TaK KaK OHM 3aHHUMAJIM Ba)kHOe
MEecCTO B uyocobckoii Konnennuu IlraTona
00 yCTPOIiCTBE MUPOBLAHUS.

YeTblpe MHOrOrpaHHHKA OJHUIIETBODSLIH
B Hell YeThIpe CYIIHOCTHU, UJIH CTUXUH. Tem-
pasdp cuMBosusuposan OzoHb, TaK Kak ero
BePIIMHA YCTPEMJIEHAa BBepX; UK0caIdp —
Body, Tak Kak OH caMbIff «0GTeKaeMbIii»
MHOTOTPDaHHUK; KY6 — 3emaio, KaK CaMbIi
«YCTOMYUBLIA» MHOTOIPAaHHUK; 0KMasdp —
Bo3dyx, KaKk caMblii «BO3LYIIHEIH» MHOLO-
rpaHHuK. IlATeIii MHOrorpammumk, dodexa-
adp, BomIow(ay B cebe «Bce cymiee», «Bce-
J€HCKUA pasyM», CHMBOJIMSUPOBAJ BCe MHUPO3AAHWE M CUMTAICH
211a8HOU zeomempuyeckoil puzypoii mupozdanus.

l'apMoHMYHEIE OTHOIIEHUS APEBHME I'PEKH CYUTAIN OCHOBOMN M-
PO3J1aHNUs, II03TOMY YeTEIPE CTUXUH Y HUX ObLIN CBASAHBI TAKOM IIPO-
IOPIUeN: 3eMan: 600a = 8030Yx : 020Hb. ATOMEI «CTUXUI» HacTpau-
BanuCch IlnaToHOM B COBepIIEHHBIX KOHCOHAHCAX, KAaK YeThIpe
CTPYHBI IUPBI. HamtoMHMM, 4TO KOHCOHAHCOM HA3BIBAETCS IIPUATHOE
co3Byume. B cBA3HU ¢ 9TUMHU TesaMu yMecTHO Gy/eT CKa3aTh, UTO Ta-
Kas CHCTeMa 3JIEMeHTOB, BKJIIOYaBIIaA YeThIpe 3JIeMEHTa — 3eMJIIO,
BOAY, BO3AYX U Or'OHb, — OBlJIa KAHOHU3UPOBaHA ApHCTOTeNeM. DT
9JIEMEHTBI OCTABAMCh YETHIPbMS KPaeyroJbHBIME KaMHAMHU MHUpO-
3faHUA B TedYeHUe MHOI'MX BEKOB. BIlosiHe BOBMOKHO OTOMXIECTBUTE
UX C NBBECTHBIMHU HaM YeTHIPbMs COCTOSHUAMMU BEIleCTBA — TBep-
ABIM, YKUJKHM, ra3000pasHbIM U IIJIa3MEeHHBIM.

Takum ob6pasom, mpescTaBIeHre 0 «CKBOBHOM» TADMOHUHY GBITHS
APE€BHUE I'PEKHU CBA3LIBAJIY C ee BOILIOIEHNEM B IIJIATOHOBBIX TeJIaX.
Biusaue sHamMeHuTOrO rpeueckoro MuicauTess IlaTona ckasamocs
u Ha «Havamax» EBkauga. B aToit kHure, KOoTOpad Ha IPOTSKEeHUN
BeKOB Oblila e[UHCTBEHHBIM Y4e6HUKOM I'eOMEeTPHH, JaHO ONUCAHUE
«HIeaNbHBIX» JUHUA U «HOealbHBIX» Quryp. Camas «uzeanpHas»
JIMHUS — NpAMAd, a CAMBIA «MJeaNbHbIi» MHOTOYTOJbHUK — npa-
BUNbHBLIL MHO20Y20NbHUK, MMEOIIMil paBHEIE CTOPOHEI U PaBHBIE yr-
Jbl. IIpocTeidmyuM npaBUILHEIM MHOTOYTOJBHUKOM MOYHO CUUTATE

[AaToH (427-347 roabi
AO H. 3.)
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PAB6HOCMOPOHHUIL MpPeYyzonbHUK, TOCKOJIbKY OH UMeeT HauMeHbIllee
YUCJIO CTOPOH, KOTOPOE MOJKET OrpaHUYUBATh YacTh IJIocKocTu. UH-
TepecHO, 4To «Hauana» EBKInga HAUMHAIOTCS OMHMCAHUEM IIOCTPOE-
HUA IIPaBUJIBHOI'O TPEYTOJbHUKA ¥ 3aKaHYUBAIOTCA U3YUYEHUEM IISATH
ILJIATOHOBHIX TeJl. 3aMeTHUM, UTO IIJIATOHOBHIM TeJIaM IIOCBAIeHAa 3a-
KJIOYUTeJbHasd, TO eCThb TpuHaxaunartas KHura «Hauaa» EBxampma.
KcraTu, 3T0oT haKT, TO €CTh pazMellleHle TeOPUHU IPaBUJILHBIX MHO-
rorpaHHUKOB B 3aKJIOUYHTENbHON (Kak ObI caMoOil I'NIaBHOI) KHUTIeE
«Hauan» EBkanaa, Kajio ocHOBaHME APEBHETPDEUECKOMY MaTeMaTH-
ky Ilpokisy, KOTOpHI#i 6BLI KOMMeHTATOPOM EBKJMAa, BHIABUHYTH
WHTEePEeCHYIO T'UIIOTe3y 00 MCTHUHHEIX IEJIAX, KOTOPEIE IIPece0Ball
EBkinp, cosnaBas ceou «Hauaga». Cornacao Ilpokny, EBkaug cos-
naBan «Hauana» He ¢ IeJIbI0 M3J10KeHUA FeOMETPUHM, a YTOOBI AaTh
MOJHYIO CHCTEMATU3UPOBAHHYIO TEOPHUIO IIOCTPOEHUS «HUAeaIbHBIX »
¢uryp, B 4aCTHOCTHU IATH [11amoHo8bLx me, IOIMYTHO OCBETHUB He-
KOTOpPBIe HOBEHIIINEe JOCTUKEHNA MaTeMaTuKu!

He cayuaiitHO OAWH M3 aBTOPOB OTKPBITHUA (hyJLIepeHOB, HOOeseB-
ckuit taypeat I'apossg KpoTo, B cBoeil HOGEIeBCKOM JIe KUY HauuHa-
eT paccKa3 O CUMMETPHUHU KaK «OCHOBe HaIller'o BOCIIPUATHUA (Qusuue-
CKOI'0O MHPa» U €e «POJIX B IONBITKAX ero BCeCTOPOHHEr0 00'bACHEHU A »
MMEHHO C IJIATOHOBBIX TeJI U «3JIEMEeHTOB BCET'O CYIIIEero»:

«loHATUE CTPYKTYPHOM CUMMETPUU BOCXOAMT K aHTUYHON APEBHOCTH. .. Hau-

6oAee M3BECTHbIE NPUMEPbl MOXHO, KOHEYHO, OOHApY>XUTb B AMaAore «Tu-

mei» [NAaToHa, rae B pasaeAe 53, OTHOCAWEMCS K «IAEMEHTaM», OH NUILET:

“Bo-nepBbix, KaXXAoMy (1), pasymeeTcs, ICHO, YTO OTOHb U 3€MAS, BOAA U BO3-

AyX CYTb T€AQ, a BCsikoe TeAo — criaotuHoe” (!!) MAaToH ob6cyxkaaeT npobaembl

XMMMWU Ha A3bIKE 3TUX YEThIPeX SAEMEHTOB 1 CBSI3bIBAET MX C HETbIPbMS MAATO-

HOBbIMU TeAaMM (B TO Bpemsi TOALKO YeThipbMs, Moka Mnnapx He OTKPbIA Nsi-

Thii — AOA€Ka3Ap). XOTS Ha NEepBbIA B3rAsiA Takasi IMAOCOGHSA MOXKET MoKa-

3aTbCl HECKOAbKO HauMBHOM, OHA yKa3blBaeT Ha rAybokoe NoHWMaHue Toro,

KakMM 00pa3oM B AEACTBUTEALHOCTH hyHKLMOHMPYET [pupoaas.

3.2. ApxumeAoBbI TeAa

ApXumeAoBbl TeAa

MzBecTHO ellle MHOXKECTBO COBEPIIIEHHBIX TeJI, TOYYMBIINX HasBaHUe
apxumedosbLx VI NOAYNPABULbHbLX MHONOTPAHHUKOB. ¥ HUX TaKyKe
BCe MHOT'OTPaHHBIE YIJIbI PaBHBI U BCe I'paHM — IIPaBUJILHBIE MHOI'O-
YTOJBbHUKH, HO HECKOJIBKO Pa3HEIX TUIIOB. EcTh 13 mosrynpaBuabHEIX
MHOTOI'DAaHHUKOB, OTKPBITAE KOTOPHIX IPUIIACHIBAETCA ApXUMe/y.

3.2. Apxumenossi Tena O 247

M=uoxxecTBO apxumedosvix mes MoO«-
HO pa3bUTh Ha HECKOJIBKO rpymi. [lepByio
U3 HUX COCTABJIAIT IATh MHOTOTPAHHU-
KOB, KOTOpPBIE IIOJIYYAIOTCSA U3 NIAAMOHO-
8blx meJ. B pe3yJbTaTe UX yceuenus. Yce-
YEeHHOe TeJI0 — 3TO TeJIO C OTPEe3aHHOM
BepxymkKod. Ilna IlnaToHOBEIX Tes yce-
4YeHHe MOJKeT OBITh c/ieJIaHO TaKuM o6pa-
30M, UTO M IIOJIydaloljyecs HOBLIe I'DaHH,
U OCTaIOLIUeCs YacTH CTaphIX OyAyT mpa-
BUJIBHBIMU MHOTOyroJbHHKamu. K mpu-
Mepy, mempaadp (puc. 3.1, a) MoOKHO
yceub TaK, YTO ero YeThIPe TPeyroJbHbIe
FPaHHU IIPEBPATATCA B YEThIpe I'eKCaro-
HaJIbHbIe, ¥ K HUM J06aBATCA eIle YeThIPe HPaBUJIbHEBIE TPEYIOJlb-
Hble rpaHu. Tak MOryT GbITH MOy YeHBI IIATH ADXUMENOBBIX TeJL: yCe-
“eHHbLL mempasdp, yceuennviil zercaadp (kYo ), yceuennwlii okmasdp,
yceweHHbLil 000erasdp u ycewennwviii uxocasdp (puc. 3.2 u puc. 25 Ha
IIBETHOU BKJIEHKe).

Apxumen (287-212 roasl
AO H. 3.)

r) A)

Puc. 3.2. ApxumeaoBbl Teaa: a) — yceueHHbIA TeTPasap, 6) — ycedeHHbli Ky6,
B) — yCeUeHHbIM OKTa3Ap, ) — YCEHEHHbIH AOAEKAAP, A) — YCEHEHHbIA MKOCAZAP
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B cBoeil HOOeNIEBCKOM JIEKIIUKM aMepUKAHCKUN yueHbIH CMoitH,
OJIMH U3 aBTOPOB 9KCIIEPUMEHTAIHLHOTO OTKPHITUS (QYJLIEPEHOB, I'OBO-
puTt 06 Apxumeze (287—212 rozs! 10 H. 3.) KaK 0 IIepBOM HCCJIe[0BATE-
Jie yCeYeHHBIX MHOTOTDaHHUKOB, B YaCTHOCTH YCeLeHH020 uKocasdpa,
npaBja, OroBapuBasich, 4YTo, BOBMOKHO, ApXUMeJ IprcBauBaeT cebe
9Ty 3aCIYTy U, BOBMOXKHO, HKOCA9IPhl YCEKAJH 3a0JIr0 10 Hero. Jloc-
TaTOYHO YIIOMAHYTh HalifieHHbIe B [[loT/ianuu u faTUpoBaHHbIE IPHU-
mepHO 2000 rozoM 10 H. 3. COTHM KaMeHHBIX IIpeMeTOB (II0 BCeil BU-
AUMOCTH, DUTYaJbHOI'O HazHauyeHUsA) B opMe chep U pasiMUHBIX
MHOT'OI'DAHHHMKOB (TeJI, OTPAHMYEHHBIX CO BCeX CTOPOH IJIOCKUMMU
TrpaHAMH), BKJIIOYASd UKOCAdMIPEI U AojAeKasapsl. OpuruHaaprHas pa-
6ora Apxumesa, K COXKAJIEHUIO, He COXPAHUJIACH, U €€ Pe3yIbTaThl
JOIILJIN 0 Hac, YTO Ha3bIBaeTCHd, U3 BTOPHLIX PYK. Bo Bpemena Bospo-
JKZIeHUS BCe apXUMeIOBBL TeJla OJHO 3a APYTUM OBIJIN «OTKPBITHI» 34a-
HOBO. B Konne xornos Kemep B 1619 roxy B cBoeit kaure « Mupopas
rapmonus» (Harmonice Mundi) nan mcuepIbIBalolllee ONMCAHHUE
BCero Habopa apXMMeOBBIX TeJl — MHOTOTPDAHHUKOB, KasKAasd IPaHb
KOTOPBIX IPEACTABJIAET COO0N npasuibHblil MHOZ0Y20NbHUK, 8 BCe
BEPILIUHBI HAXOAATCS B 9KBUBAJIEHTHOM IIOJIOKEHUH (KaK aTOMBI yI-
sepona B MoseKye Cq,). ADXUMEIOBEI TeIa COCTOAT He MeHee yeM U3
ABYX Pa3JIMYHBIX THUIIOB MHOTOYT'OJILHUKOB, B OTJIMYKE OT H IJIATOHO-
BBIX TeJI, BCe 'PAHU KOTOPBIX OAMHAKOBEI (KaK B MoJeKy.JIe C,,, Hampu-
Mep).

Hrak, Kak Xe CKOHCTPYHPOBATh apXMMeJOB yCeueHHbIH MKOCa-
9D U3 ILTaTOHOBa MKocasgpa? OTBET MIIIOCTPUPYETCS ¢ IIOMOIIBLIO
puc. 3.3. [leficTBUTEIbHO, KAK BUAHO 13 Tabxa. 3.1, B m000i s 12
BEPIIWH MKOCad[pa cXoAdaTca 5 rpaHer. Eciu y ka0l BepIIMHEI
oTpes3ars (0Tceus) 12 uacTel MKOCAdApA IIJIOCKOCTHIO, TO 06pasyeTcs

Puc. 3.3. KoHcTpynpoBatine apxMeAoBa yceueHHOro Kocasapa
13 NAATOHOBa MKOCalApa

3.2. Apxumenossi Tena O 249

12 HOBBIX HATHYTONBLHBEIX IpaHeil. Bmecrte ¢ yixe umeronumuca 20
rpaHAMH, IPEBPATUBIIMMUCSH II0CJIe TAKOI0 OTCEYeHUA U3 TPEYTOoJIb-
HBIX B IIECTUYTOJIbHbIE, OHU COCTAaBAT 32 IpaHU yCEUEHHOr0 HKOCA-
azpa. Ilpu arom pebep 6yaer 90, a Bepmus 60.

Ipyryio rpynmy apXxuMeAOBBIX TeJ COCTABJSIOT ABa Teja, UMe-
HyeMble K6a3UnpasuibHblMu MHOTOIDaHHMKaMu. YacTHIla «KBa3u»
ITOAYEPKUBAET, YTO I'DAHU STUX MHOTOIPAHHUKOB IIPEJCTABJISIOT CO-
6oit mpaBUIbHBIE MHOTOYTOJbHUKH BCEro JBYX THUIIOB, IpUYEeM Kaxk-
Aas rpaHb OJHOrO THUIIA OKPYKeHa MHOTOYTOJbHUKAMHU APYroro TH-
na. 9TU /iBa Tejla HOCAT HasBaHUe KY600Kmaadp U uxocododexasdp
(puc. 3.4 u puc. 26 Ha [[BETHOI BKJIeiiKe).

[Ba crepyomux apXWMeLOBBIX TejJa — pomboryb6ookmaadp u
pombourocododerxaadp (puc. 3.5 u puc. 27 Ha I[BETHOI BKJIeiiKe).

a)

Puc. 3.4. ApxumenoBbl TeAa: a) — KybOOKTasAp,
6) — nkocoaoaekasAp

a) 6)

Puc. 3.5. ApxumenoBbl Teaa: a) — poMBOKYBOoOKTasAp,
6) — pombounkocoroaeKasAp
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a) 6)

Puc. 3.6. ApxumeAoBbl Teaa: a) — KypHOCHIF Ky6, 6) — KypHOCHIN
AOAEKadAP

Hakonern, cymecTByioT fBe Tak HasbIBaeMble «KYPHOCHIE» MOMHU-
duranuu — ogHa IId Kyba (rcypHocbLil KYy0), Apyras — IJIs JoJeKas]-
pa (ryprocuiit doderasdp) (puc. 3.6 u puc. 28 Ha BETHOH BKJIEHKe).

B ymomsanyroit kuure Bernumxepa «Mogesnu MHOT'OI'DaHHUKOB»
(1974) uurarens MokeT HaWTH 75 PasIUIHBIX MOAeIeH IIPaBUJILHBIX
MHOTI'OTDaHHUKOB.

«Teopuﬂ MHOTOrpaHHUKOB, B YaCTHOCTH BbIMYKAbIX MHOTOrPaHHUKOB, — OAHA
M3 CaMblX YBAEKATEAbHbIX FAQB reoMeTpun».

TakoBo MmHEeHUe pycckoro maremaruka JI. A. JllocTepHaka, MHOTO
clleJIaBIIero UMEeHHO B 9TOYM 00JIacTM MaTeMaTHKH. PasBuTHe 3TOii
TEOPHUH CBA3aHO C UMEHAMMU BHIAIONIUXCSA YUeHbIX. BobIIoit BKIaz
B pasBUTHE TeOpDHMH MHOrOrpaHHUKOB BHec MWorann Kemnep
(1571-1630). B cBoe BpeMs oH Hamucas st «O CHEeXKUHKE», B KO-
TOPOM BBICKa3aJl TaKOe 3aMeUaHue:

«CpeAn NPaBUABHBIX TEA CAMOE NEPBOe, HAYAAO M NPAPOAUTEAL OCTAAbHBIX —
Ky0, a ero, ecAn NO3BOAMTEABHO Tak CKa3aTh, Cynpyra — OKTasap, M60 y OKTa-
9APa CTOALKO YTAOB, CKOABKO Yy Kyba rpaHe».

Kerutep mepBeiM omy6/IMKOBa MOJHBIN CIHCOK TPUHALIATH ap-
Xumedosvlx meJ U Jall UM Te Ha3BAHWUS, 0] KOTOPHIMHU OHYM U3BECT-
HBI IOHBIHE.

Kennep mepBbIM Haual M3YuYaTh Tak HasbIBaeMbIe 38e30uamble
MH0202PAHHUKU, KOTOPBIE, B OTJIMYHE OT IIJIATOHOBBIX M apXUMe/0-
BBIX TeJI, ABJISAIOTCSA IPABUJIBHBIMU BHIITYKJIGIMA MHOTOTPDAHHUKAMH.
B mavase XIX Bexa (ppaHIy3CKuit MaTeMaTHK 1 MexaHUK JL. IIyanco
(1777-1859), reomeTpuuecKkue paboTsI KOTOPOT'O IIOCBAIIEHBI 3Be3/I-
9aThIM MHOTOI'DaHHUKaM, OTKDPBLJI CyIeCTBOBaHUE elle JBYX BHUJOB

3.3. TaiHa ervnetckoro kaneHaaps O 251

IIPABUIBHBIX HEBBIIYKJIEIX MHOrOrPaHHUKOB. Urtak, 61arogaps pa-
6oram Kenuepa u ITyanco cranu msBecTHBIMHU YeThIpe THUNA TAKHUX
¢duryp (puc. 3.7). B 1812 roay O. Ko AOKasaj, 4TO APYTuX Ipa-
BUJIbHBIX 3B€39aTHIX MHOTOIDAHHUKOB HE CYIeCTBYeT.

Puc. 3.7. MNpasuabHble 38e3a4aTble
MHororpaHHuku (teaa MNyaHco)

Y MHOrUX yHTaTeJeil MOXKeT BOSHUKHYTh BoIIpoc: «A 3ayeM Bo0G-
Ile u3y4aTh IIpaBUJIbHEIe MHOrorpanHuku? Kaxas or HuUX moan3a?»
Ha aToT Bonpoc Mos&HO OTBETHTE: «A KaKoBa IOJIb3a OT MY3BIKU WX
noasun? PasBe Bce KpacuBoe mosesHo?» Mojesnu MHOT'OI'DaHHUKOB,
IIpUBeJleHHbIe Ha puc. 3.1-3.7, nocTaBIAIOT HAM 3CTETHUYECKOe ymo-
BOJILCTBHE M MOT'YT MCIIOJIb30BATLCA B KauecTBe JeKOPATUBHLIX YKpa-
menuit. Kpome Toro, mupokoe npospIeHne mpaBHIBHBIX MHOTOrpaH-
HHKOB B IIPHPOJHBIX CTPYKTYpPax IOCIYXKHUJIO IPUUYMHON OrPOMHOIO
HUHTEpeca K 9TOMY pasjiesly TeOMETPUM B COBPEMEHHOM HayKe.

3.3. TaiiHa ermneTckoro kaAeHAaps

"70 Takoe kareHAapb?

Pycckas IIOCJIOBUIlA IVIACUT: « BpeMs — OKO UCTODHH» . Bee, uto cy-
mecTByeT Bo Becesrerno#t, — Connne, 3eMuis, 3Be3qbl, ILJTaHeTHI, U3-
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BeCTHBHIE U HEM3BEeCTHEIE MUPEI, ¥ BCe, YTO €CTh B IPUPOXAE XKHUBOIO U
HEeXXWBOT'0, — BCe MMeeT IPOCTPAHCTBeHHO-BPeMeHHOE M3MepeHue.
Bpemsa usMmepsercs nyreM HabmOAeHUA NePHOIANYECKH ITOBTODAIO-
IMHXCA OPOIIECCOB OIPENeNeHHOH AJANTEZEHOCTH.

Emre B riry6oKoi#l ApeBHOCTH JIOAH 3aMETHIH, 4YTO JeHBb BCErja
CMeHseTCA HOULI0, a BpeMeHa 'oja HPOXOAAT CTPOTOH uepenoi: za
3MMOil HACTYIIaeT BECHA, 34 BeCHOM — JIeTo, 3a JETOM — OceHb. B no-
UCKaX pasrajiKi 9THX SBJIEHHI YesJoBeK o0paTHJ BHMMaHHWe Ha He-
6ecHnie cBetmara — ComnHne, JIyAy, 38345 — M Ha HEYKOCHUTEJb-
HYIO TEepUOAMYHOCTL WX OepemelneHHA o HeGocBomy. ITo Onlnm
mepBble HaGNIOAEHNS, KOTOPLIe IIPEJAIIECTBOBANHE 3apOKIASHUIO Ol
HOH ¥3 CAMEBIX AIPEBHUX HAYK — ACTPOHOMHH,

B ocHOBY H3MepeHUA BPEMEHH aCTPOHOMUS [IOJNI0KMUIA IBAKeHKE
HeGecHBIX TeJI, KOTOpoe OTpa)kaeT TPH (hakTopa: BpanleHue 3eMJIH
BOKDYT CBOeii ocH, oOpamenne JIyHEl BOKDYT' 3eMJIH M IBIKEHUE
3emay BoKpyr Conuuia. OT TOro, Ha KAKOM M3 3TUX SABJEHUHN CCHOBLI-
BaeTcd U3MepeHH’e BpeMeHH, 3aBUCAT ¥ PasHbie MOHATHUA BpEeMeHH.
AcTpoHOMMS 3HAET 38¢30H0e BpeMdA, CONIHEYHOe BPeMA, MeCmHOe
BpeMs, NOACHOE BpeMsd, JekpemHuoe BpeMs, amoMHOe BpeMs ¥ 7. A.

CoJiHIle, KaK ¥ BCe OCTAJNbHEIE CBETHJIa, YYACTBYET B JBHKECHHHU
no uebocpony. Kpome cyrounoro apuaxenns, ConHie olragaeT Tax
HAZLIBAEMBIM roZUYHLIM ABHIKEHVEM, & BeCh IYTH FTOAUYHOTO ABWMKE-
Hua CoaHia mo HeGOCBOAY HA3BIBAETCS IKAURMUKol. Ecau, Hanpu-
Mep, 3aMeTHThL PACIOJIOMeHNe co3Be3nuil B kakoi-HuOYIs ompeze-
JeHHLI} BedepHHUH uyac, a 3aTeM IHOBTOPATH 3T0 HalbMIOAeHUE uepes
K2KIBIH Mecsll, To lepej HaMU IIPeficTaHeT HHAA KapTuHa Heba. Buy
3Be3JHOro Heba M3MeHseTCA HelPePBIBHO: KAaXKAOMY BPEMEHH Toja
CBOHCTBEHHA CBOS KapTHHa BEUYEPDHUX CO3BE3AMHM M KasKJas TaKas
KapTHHa Jepes rof nopropsaercd. ClegopaTensHo, 10 HCTEYeHHUH I'O-
na CoJHIle OTHOCHTENBHO 3BE3]] BO3BpAIlaeTcA Ha IPeyKHee MeCTO.

[dnsa ynobeTBa OpHEHTHPOBKH B 3Be3HOM MU PE acTPOHOMEL pasje-
JIMIH Bech HeGocBoX Ha 88 coz3Besauii. Kasaoe 13 HUX HMeeT cBoe Ha-
umenosauue. U3 88 cozsesguil ocofoe MeCTO B aCTPOHOMUH 3aHHMA-
0T Te, YePes KOTOpPhIe TTPOXOAUT SKJINNTUKAE. OTH CO3BE3 U KpoMe
coBCTBeHHBIX MMeH HMEIOT emle obo0uieHHoe HasBaHue — 3zodud-
KaabHble (OT rped. zo0p — YRUBOTHOE), 4 TaKiKe IIIHPOKO U3BECTHHIE
BO BCEM MHpPe CMMBOJBI (3HAKM) ¥ pasznoolpasHble ajlIETOpPHYECKHe
n300paskeH s, BOIIEAIHE B KaJleHAADHEIE CHCTEMEL.

H3aBecTHO, 4TO B HpOIlEcce MIepeMeIeHs 10 3KIANTUKe CoHIe
nepecexaeTr 13 cossesguii. OfHAKO acTPOHOMEL COUJIM HYJKHBIM pas-
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pgeanThb 0yTh ConHia He Ha 13, a Ha 12 yacreii, 065eAUHHB CO3BE3TUA
CropIinoHa ¥ 3MeeHOCHA B €AHMHOE — Mok 06muM HaspauneM Crop-
MHOHA.

IIpoGiemMaMu H3MepDeHUA BPEeMEHH 3aHHUMaeTCs CIelHANbLHAA
HayKa, HasbIBaeMas xporoaozueil. OHa JeKUT B OCHOBE BCEX KaJleH-
JapHBIX CHCTEM, CO3aHHEIX YeaoBedecTBoM. CozzaHte KajleHaapei
B APeBHOCTH ABIANOCH OAHOM U3 Ba’KHEeHINNX 3a7ay acTDOHOMHU.

YTo sxe TaKoe KalleHAaph U KaKye CYINeCTBYIOT CACTeMEI KaJleH-
napeit? Cnoeo <«KaneHJaph» IPOMCXOAMT OT JaTHHCKOTO CJOBA
calendarium, 4yro 6YKBAJLHO 03HAYACT «AOJIOBAS KHHATA»; B TAKHX .
KHHUTAaX YKa3blBalliCh IePBbIe JHHA KaKAOT0 Mecana — KaaeHJ v, B
Koropsle B [IpeBHeM PuMe o/I2KHUKHY IUTATHIH IPONEHTHL.

C npeBHeHIIMX BpeMeH B cTpanaXx BocTounoii u IOro-Bocrounoi
A3uY IDH cOCTaBNeHHYU KajeHAapell 60NbIIOe 3HAYCHME TIPHAABAIH
nepHOJUYHOCTH ZBHKeHuA Connua, JIyHEI, a Takxke JOnumepa u
Camypna, AByX ruraarckux nnasetT ConHeuHoit cmecTemul. EcTe oc-
HOBaHHE MPefIIoNaraTh, YTO UAesd CO3JaHUA IONUMEPUAHCKO020 Ka-
AeHdapa ¢ HebecHON CHMBOJHKOH 12-JleTHero »XHBOTHOI'O ITHKJIA
ces3aHa ¢ BpaumjeHueM IOnutepa soxpyr ConHIA, KOTOPHIH JenaeT
moJiHEIH 06opoT Bokpyr Cosnuila npuMepHo 3a 12 ner(11,862). C npy-
roif CTOPOHBE, BTOpad 'MraHTcKkas nnamera ColHeuHOH cucTeMBl —
CamypH nenaeT DoaHLIH 060poT BOKpYT CosHIla tprMepHO 3a 30 Jier
(29,458). Kesas cornacoBaTh IHKJILI ABHMKEHNA THTAHTCKHUX IIJId-
HeT, APeBHHe KHTA|ITL IPUIILIN K Maee BBeAeHus 60-neTHero nukga
Cosneunoil cucrembl. B Teuenue storo muxaa CaTypH ZeliaeT oBa
NoJHbIX 06opoTa BoKpyr Coarna, a KOnurep — mATe 060POTOB.

ITpu cospaEMM roAWMYHEBEIX KaJleHAapeil HCHOJB3YIOTCA aCTPOHO-
MHYeCKHe ABJIEHUA: CMeHa JHA ¥ HOYH, H3MeHeHHNe JYHHBIX daz 1
cMeHAa BpeMeH roga. Mcrnonbp3oBanKe pa3jHYHBIX aCTPOHOMHYECKHUX
fABJIEHHH [IPMBEJIO K CO3JaHHI0 ¥ PA3JIHYHEIX HAPOAOB TPeX THUIIOB Ka-
JeHJapeii: AYHHbLX, OCHOBAHHLIX Ha ABMKeHHH JIYHEI, COLHEUHbBIX,
OCHOBAHHKIX Ha RBUKeHUH COJHIA, U ZYHHO-CORHELHBLX,

Crpykrypa ermnerckoro kaAreHaaps

OnuuM H3 HepBBIX CONHEUHLIX KajeHjapeil GBI ezunemcrkuii, coa-
AaHHBIA B [V TRIcAYeJeTHH Lo H. 3. [lepBOH&YANBHO €THIIETCKUH Ka-
JeHIAPHEINA 1ofi cocTodAx u3 360 gueit. 'opx genuncs Ha 12 MecaAnesn
poBHO 1o 30 aHeit B kaxgoM. OfHaKO Hoaxke Ob110 06HApYKeEHO, YTO
TaKad AJUTENbHOCTE KaJeHAapPHOro FoAa He COOTBETCTBYET aCTPOHO-
MHYecKoMy. M Torma erunTsaHe [o6aBUAY K KaleHIapHOMY TORY ellle
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5 mgueil, KoTophble, OAHAKO, He OBITH AHAMH MecsleB. ITo Owlau 5
NpasgHHYHBIX AHeH, coeAWHABIIMX COCETHHE KajeHJapHBIe T'OJbI.
Takum ob6pazoM, erHIIeTCKUI KaJeHIAPHEIN I'oJ HMeJ cIaefyIIIyio
CcTPYKTYpPYy: 3656 =12 x 30 + 5. 3amMeTiM, YTO MMEHHO ErHHETCKUA
KaJleHAaps ABJAsAeTCA IpoobpasoM COBpeMeHHOTO KajJeHAaps.

BosHuKaeT BOIpOC: modeMy erHIITsAHe pa3fesUH KaJleHZapHEIH
roz Ha 12 mecsaueB? Belp cyiecTBoBa M KaleHapH ¢ APYTHM KOJIH-
uecTBOM Mecsues B roxy. Hanpumep, B KaseHAape Maiisa Tof COCTOAN
u3 18 mecanes 1o 20 nueit B MecsILe.

Caenyomuii BOIPoE, KACAIOIUHACA eTHIIETCKOT0 KaleHaapsi: mo-
JeMy KayK bl Mecan uMels posHo 30 fuell (Tounee, cyTok)? MoxHO
3aJaTh HEKOTOPLIE BOIIPOCH] M 110 [IOBOY eTHIIETCKOM CHCTeMBI HaMe-
peHUs BpeMeHH, B YaCTHOCTH I10 TIOBOJY BHIGOpA TAKHMX efHWHUIL Bpe-
MeHHU, KaK ¥ac, Muhyma, cexynda. Hanpumep, BOSHHKaeT BOIPOC:
fgoueMy eSHHMIOA Jaca Oblia BeIOpaHa TakuUM 00pasoMm, YToDB! OHA
poBHO 24 pasa yKJIaJslBajlack B CYTKH, TO eCTh moueMy 1 cyTKH = 24
(2 x 12)yaca? anee, mouemy 1 yac = 60 muuyT, a 1 MuEyTa = 60 Cce-
KYHA? OTH jKe BOIPOCHI OTHOCATCS U K BBIOOPY eTMHMIL YIJIOBBIX Be-
JHYMH, B YJACTHOCTH, IOYEMY OKPYXHOCTE pa3bura Ha 360°, To ecTh
nouemy 21 = 360° = 12 x 30°? K stuM BonpocaM JoGABAAIOTCA H IPY-
rHe, B YACTHOCTH, NOUEMY aCTPOHOMEI IPHM3HAJNHN IelecoolpasHbBIM
CYHUTATh, YTO cyIirecTByeT 12 30duarkanvrbix 3HAKOB, XOTA HA CAMOM
Jlesie B [Ipoliecce CBOETr0 ABMKEeHNA 110 3KJunTHKe CollHIe mepeceKa-
et 13 cosesguii? U ente oOguH «CTPaHHEIN» BONIPOC: IIOYEMY BAaBH-
JIOHCKAd CHCTEMA CUMCJIEHHA HMeJla BechbMa HeoOBIUHOE OCHOBA-
HHe — urcao 607

Ces3b erunerckoro KaA€HAApS C YHCAOBBIMH
XapPaKTepUCTUKAMH AOACKAdApa

AHanu3UPYyA erUNeTCKNH KaJeHaphb, a TAKYKe eTHIIETCKHE CHCTEeMBI
U3MepeHMs BpeMeHt M YIJIOBBIX BeJIMYHH, MBI 06HapYKHBaeM, 4TO B
HUX ¢ YIUBHUTE/JIBHBIM IIOCTOSHCTBOM NOBTOPSIOTCS YeTHIpEe YHUCJIA:
12, 30, 60 u npoussoguHoe OT HUX yuciao 360 =12 x 30. BosuuKaeT
BOIPOC: He CYINeCTBYeT JH KaKoH-To dyHAaMeHTAIbHON HayYHOI
uJeH, KoTopas MOrJja 65l JaTh IPOCTOE U JOTHYHOE OG'BACHEeHHE He-
NOJL30BAHMIO 3TUX YHCeJ B eTHIIETCKHUX CHCTeMax ?

His oTBeTa HA 3TOT BOIPOC ellle paz 0DPATUMCH K JOAeKa’apy,
usobpaxxeHHoMy Ha puc. 3.4. HamoMuum, uTo BCce reoMeTpHuecKue
COOTHOIUEHHU S J0JeKasipa OCHOBAHB! HA 30JJ0TOMH IIPONOPIMH.
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3HaJN U erunTaHe gofexasap? MceTopuky MaTeMaTHKU OPH3HA-
[OT, YTO ApeBHHE erHITsAHe oONafald cBefeHMAMH O IPaBHJIBHBIX
MHororpaEHHKax. Ho 3Hamu JM OHYM BCe MATL NPABUJILHBIX MHOI'O-
rpasHHKOB, B YACTHOCTH JOZEKad/Ap M MKocasp Kax HanGonee CI0XK-
noie 13 Hux? [pesrnerpedeckui MaTeMaTuk [Ipoxs npunucsBaeT no-
CTPOSHME IPABHJILHEIX MHOTOrpaHEHKOB Hudaropy. Ho Besb MHOTHE
MaTeMaTHYeCKHe TeOPeMBI M Pe3YJIbTATH (B YaCTHOCTH, CAMYIO CBOIO
3HaMEHHUTYIO Teopemy) Ilndarop nozauMcTBOBAX YV APEBHUX €THIITAH
B [IePHOJ BecbMa JUIMTEILHONH « KOMaHANPOBKU+» B Eruner (1o HeKoTO-
puIM cBefenuam, ITudarop mpoxun B Erunre B Teuenue 22 ner!). Ilo-
STOMY MbI MOKeM IpeXHOJ0KUTh, ITO 3HaHNE O IPABUJIbLHBIX MHOTO-
rparaukax IIndarop, BO3MOXKHO, TaKIKe IO3aMMCTBOBAJ ¥ APEBHUX
eTHOTAH (4 BO3MOKHO, ¥ ADEBHUX BaBIJIOHSH, IOTOMY YTO, COIVIACHO
neredfe, Iludarop npoxui B gpeBHeM Basuione 12 jer).

Ho cymecTBYIOT 1 Zpyrue, HoJee BeCKHe JOKa3aTeLCTBA TOTO, UTO
eTUIITSHE BJaje]yd MHMOpMALHEH 0 BceX NATH NDABUILHEIX MHOTO-
rpaHEuKax. B yactHocTH, B BpUTaHCKOM My3ee XpaHHTCA UrpajbHaA
KOCTE 310Xy IlToneMeen, uMewad GopMy ukocasdpa, TO eCTh ILIATO-
HOBa TeJa, AVaJbHoro dodexasdpy. Bee 3TH (aKTH JalOT HaM IpPaBo
BBIABHHYTH FHIIOTE3Y O TOM, YTO ezUNnmaHam Gbin ussecmen dodera-
28p. Yl ecotvt 5TO Tak, TO U3 3T0i IMIIOTE3HI BRITEKAET BeChbMa CTPOHHAA
cucTeMa, IO3BOJAIONIAA HATh 00bACHeHHEe IPOUCXOXKACHHIO eruiIeT-
CKOro KaJeHAaps, a 3404HO0 H IPOHCXOKACHHUIO eTHIIETCKOH CHCTEMBL
M3MepeHNd BpeMEeHHBEIX WHTEPBAJIOB ¥ M'eOMeTpAYECKHX YTJIOB.

PaHee MBI YCTAHOBHIJIH, YTO AoJeKasap HMeer 12 rpareii, 30 pebep
¥ 60 IWIOCKMX YTIIOB Ha ceoeii nmoBepxHoctu (Taba. 3.1). Ecau ucxo-
OUTb B3 IATIOTE3bl, UTO eTHNTAHE 3HAJIH Aodexasdp U ero YUCIOBbIE
xapakTtepuctuxu 12, 30, 60, To KakoBo XKe OBUIO MX YAUBIEHUE, KO-
rjga OHU OGHAPYKHJIM, YTO 3THMU JKe YHCJIaMH BEIPAKAIOTCH IMUKJIEB
CosHeuyHOM CHCTeMBI, a UMeHHO 12-nernuil nukia IOnurepa, 30-net-
Huti ues CaTypHa ¥, HakoHell, 60-merauii nuka CoxneyHoH cucre-
Mzl Tagum o6pasoM, Mexy TaKoil copeplIeHHOH IPOCTPaHCTREHHOM
turypoit, kak doderxasdp, u ColHedHOM CHCTEMOM CYINECTBYeT Iiy6o-
Kas MaTeMaTHdeckad cBaA3b! Taxoi BIBOJ cleslald aHTHYHEIE yde-
HEle. 9TO ¥ IPUBENO K TOMY, UTO JOAeKasAp GLLI IPUHAT B KaYeCTBe
«PJIaBHOM (UrYypBI», KOTODAfi CHMBOJH3HPOBANA 2ADMOHUIO MUPO-
30anus. VI Torga erunTsHe pelluan, 4TO BCe MX IIaBHBIE CHCTEMEI
(kaseEnapHad cHCTeMa, CHCTEMA H3MepeHHs BpeMeHH, cucTeMa usMe-
DEHHS YIVIOB) JO/XHEL COOTBETCTBOBATE YHMCIOBBIM ITapaMeTpaM Aoe-
Kasgpal
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ITockoabKy IO NpeAcTaBJIeHHIO APEBHMX ABHKenme COJHIA IO
SKJIMIITHKE UMEJIO CTPOI'0 KPYToBoit XapaKTep, To, BeI6pas 12 sHakoB
30/lMaKa, JYrOBOE PACCTOAHHE MeXKAY KOTODBIMY DABHAJOCh POBHO
30°, erunTAHe YAIMBHTEILHO KPACHBO COIIACOBAH MOTUYHOE ABHMKE-
uue ConHI@a 10 9KJIHITHKE CO CTPYKTYPOI CBOEro KaJeHAapHOTO I'o-
Aa: odun mecay coomsememeosan nepemewjerio COIHYA no IKAUN-
muke mexndy Odsyma coceduumu snaiamu soduaxa! Bolee roro,
nepemerenue CoTHIIa Ha OAMH rpalyC COOTBETCTBOBAJIO ONHOMY KHIO
B ETMIETCKOM KaJieHZapHoM roay! IIpH sToM sKIHOTHKA aBTOMAaTH-
YecKH NoJiyyasach pasfgeaenHoil Ha 360°. Pazgenus ramasie cyTEH
Ha JIBe 9acCTH, CJIeRyd NoJeKadApy, eTUITAHE 3aTeM KA IO TOJ0BH-
HY CYTOK pasfenunu Ha 12 vacreit (12 rpaneit nogexasapa) 1 TeM ca-
MBIM BBEJH ¥a4¢ — Ba)XHelInyio efuHUIY BpeMeHH. Pasnenue oanu
4ac Ha 60 MuHyT (60 DOCKUX YIIOB Ha MOBEPXHOCTH JOAeKAa’zapa),
E€rHITAHE TAKAM OYTeM BBEJIH MUHYMY — CIAEAYIOINYIO BAXKHYIO eTH-
HUIYy BpeMeHH. ToYHO Tak e OHH BBeJIH cexkyndy — Haubosee mel-
KYI0 Ha TOT IIepPHOJ, eIVHNUIY BpEMEHH.

Tarkum o6paszoMm, BeIGpaB AofeKas3Ap B KayecTse IVIABHOH «rapMo-
HHYeCKOH» (PUTypEI MHPOBAAHHUSA U CTPOTO CREAYS UHUCIOBLIM XapaK-
TePHUCTHKAM fogeKasfpa 12, 30, 60, erunrsaHaM yaanoch MOCTPOUTE
Ype3BLIYAWHO CTPOMHBIA KaJeHAaph, a TAKIKE CHCTEMbl U3MEpeHHs
BPEMEHH U YIVIOBBIX BeJIMYHH. ITH CHCTEME] IIOJTHOCTHIO COTJIACOBLIBA-
JIUCH C MX «TeopHed rapMOHHH» , OCHOBAHHOM Ha 3010T0H NPOIOPHAH,
IOCKOJNBKY HMEHHO 9Ta IPOIFOPIUA JIEAKUT B OCHOBE JI0feKasApa.

Bor Takme yIUBHUTENLHEIE BEIBOARI BRITEKAIOT 13 COOCTABICHUS
noperasapa ¢ Conneunoil cucremoil. M ecim mamra rumoTesa mpa-
BHJBHA (TYCTE KTO-HHGYAb IONBITAETCA €€ OPOBEPTHYTE), TO OTCIO-
Ja cllefyeT, YTO BOT YK€ MHOIO TBHICSAUYE/JETUH YeJIOBeYeCTBO YKHUBET
nod suakom 3onomozo ceverual M kaxavlii pas, Korga Mbl CMOTPHM
Ha nubepbIaT HAlIUX YacOB, KOTOPHIH TAKM(e IOCTPOEH Ha MCIIOJXE-
30BAHHM YMCJOBEIX XapaKTePHCTUK Hodekasapa 12, 30 u 60, mbr
OpHKacaeMes K IVIaBHOM TaliHe MHpo3zaHus — 30JI0TOMY CeYeHHIO,
caMU TOTO He IoJospeBas!

O kareHaape maiis

WssectHo, YTO KaNeHAapHBIH IO B KaleHAape Maiia MMeJ CIeAyio-
my:o cTpyKTYpy: 1 rog =360 + 5= 20 x 18 + 5 gueit, oTkyHa BBITEKa-
€T, YTO rofi Maisa pasfeJuiaH Ha 18 mMecamnes no 20 gHel B KasKaOM,
Hucna 20 u 360 GbLIM HCHONB30BAHLL Malisd B KAUECTBE «Y3JIOBBIX»
9HCeJI CBOel cucTeMEl cUHcieHnA. OfHAKO CTPYKTYpa KaJeH apHOTro
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roja Maiis OsL1a 10A06HA CTPYKTYPE erHIIeTCKOro KaJeHIapHoTo I'o-
ga: 1 rox=360+5=12x 30 + 5 gHei1, B koropoM yucaa 12 u 30 651~
JM dUCIaMHU Aodekasapa. Ho 4ro sHaumt uuciao 20 B KameHJape
maisa? O6paTUMcs CHOBa K MKOCA3Jpy U NoAeKasfpy. B oTuX «ca-
KpPaJBHBIX » PUI'YpaxX UMeeTcs eille OLHA «CBAIeHHASA » YHCJIOBAs Xa-
PaKTEPUCTHKA — YHCJIO BePIINH, KOTOPOE OKHO M TO »Ke AJA JoAeKa-
sApa U ¥IKocaaApa ¥ paBHo uncxy 20! Takum o6pasom, zpeBHAE Maid,
HeCOMHEHHO, HCII0JIE30BaH 3TY YUCJIOBYIO XapaKTEePUCTHKY JOLEKa-
aflpa U HKOCa3Apa B CBOeM KaJeHape (pasienus roj Ha 20 Mecanes)
U B cBOel cucTeMe cuMcieHus (BrIOpaB uymeaa 20 u 360 B KauecTBe
«Y3JIOBBIX» YUCEJI CBOEH CHCTEeMEI CHUCIIEHUA).

3.4. AoAeKa3zApO-MKOCaZAPHUYECKas AOKTPHHA

MCTOKH MKOCA3APO-AOAEKAIAPHIECKON AOKTPHHBI

CornacHo 3aMe49aRM10 KOMMEHTATODA IOCJeAHero U3aHUA COYUHE-
Hui IlnaroHa, y HEro «BcA KOCMHUYeCKad IPOINOPIMOHAIBHOCTS I10-
KOHTCH Ha IPHHITKIE 30JI0TOrO JeJleHud, WIN FrapMOHHYECKOH Hpo-
nopuun». Kak ymoMmHanocsk, kocMmosiorusa [InaroHa ocHOBEIBaeTCH
Ha OPaBUJIBHBIX MHOTOTPaHHHNKAaX, HasbliBaeMEBIX menamu Ilramo-
Ha. IlpeacraBieHne 0 «CKBO3HON» rapMOHHUH MUPO3JaHUA HeN3MeH-
HO accOIIMMPOBAJIOCH ¢ ee BOILJIOIeHHeM B 3THX HATH IPaBUJIbHBIX
MHOFOTPAHHHKAX, BLIPAXKaBIINX KAel0 IOBCEMECTHOr'o COBepIIeH T-
Ba Mupa. M To, uTo rnaBHasa ¢kocMHUecKad» PHrypa — NOXEKas’np,
CHMEOJH3HPOBABIINE TEI0 MHUDA W BCeJIEHCKOH AYINH, GBI OCHOBAH
Ha 30J6TOM CeUeHHH, NPHUIABAJNO NOCJIeXHEMY OCOOBIH CMBICI,
CMBICJ FJIABHOM IPOIIOPIUHU MUPO3AaHH .

Kocmonornsa IlnaToHa crana ocHOBOM Tak HaseIBaeMOM ukocasd-
po-Godexasdpuieckoii JoxmpuHbl, KOTOPAd ¢ TeX OOP KPACHOK HHTBIO
IPOXOJMUT Yepe3 BCIO YeJIoBeuecKyIo HayKy. CyTh 3TOH JOKTDHHEL CO-
CTOMT B TOM, 4T0 Joderxaadp 4 ukocasdp ecTb THIMUHBIE (DOPMEI [IpH-
DOJbI BO BCeX €€ IpPOSBAEHUAX, HauMHasA ¢ KOCMOCA M 3aKaHUMBAN
MHKXPOMHPOM.

®opma 3eman

Bonpoc o popme Beman 3aHMMAaT YMBI YI€HBIX C aHTUYHEIX BpEeMeH.
W xorga rumoresa o mapoo6pasHoil dopMe 3eMJIH MOJYUYRJIA MOA-
TBEep)KJeHre, BOZHUKIA HAed O TOM, 4YTO IO CBoeilt dopme 3emia
npexacTaBisieT coboil zoxekasap. Tak, COKPAT MHCAX clIeAVIOIIee.

18-2391
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«3@MAR, €CAM B3rASIHYTb Ha Hee CBEPXY, MOXOXa Ha MsY, CLUMTbIA U3 12 Kyc-
KOB KOXH»,

9ta runoresa CokpaTta Hamia gaibHelIlee HayIHOe pasBHTHE B
TPyAax GUIUKOB, MATEMaTHKOB U reosoros. Tax, dpannysckuit reo-
Jor de Bumon ¥ M3BECTHHRIA MaTeMaTHK Hyanxape cumranu, uto
thopma 3eMiin mpepcTaBaser co6oit IeOpPMUPOBAHHEBIH ogeKasap.

Poccuiickuii reosor C. Kucmunpin Takske paszensa MHeHHe O o~
JexasgpHUuecKkoit dopme Semurn. OH BBICKA3AI THIIOTE3Y O TOM, UTO
400-500 MmunHoHOB Jer Hazax reocepa MoAeKasIpUIecKoil GOpME]
HpeBpaTHAAch B reouKocassp. OfHAKO TAKOHN [TepeXoX oKaszalics He-
TIOTHEIM U He3aBepIIeHHLIM, B De3yJ/IhTaTe Yero reof0feKas/p oKa-
34JICH BOIHCAHHLIM B CTPYKTYDPY HKOCA3/pA.

HepasHo mockoBckue masxeneps: B. Maxapos u B. Mopo3oB BuI-
ABHHYJIA €le ONHY HHTEPeCHYIO THIIOTe3y, KAacallyiocs (hopMbl
3eman. OHM CUKTAIOT, YTO AXPO SeMIU HMEeT $hopmy u cBoMcrsa pac-
TYIIEerc KPHCTaJIa, OKa3LIBAIOIIEro BO3AeHCTEHE Ha Pa3BUTHE BCEX
UPHPOIHBIX MPOLIECCOB, MAYIINX Ha IJaHeTe. JIyYH 5TOro KpHUCTAa-
Ja, 8 TOTHEee, ero CHJIOBOe 110Je, 06yCI0BINBAIOT HKOCA3APO-A0/leKa-
3APHIECKYIO0 CTPYKTYPY 3eMJIH, IPOABAAIONIYIOCH B TOM, UTO B 3eM-
HO# KOpe KaK GBI IPOCTYIA0T IPOEKIMY BIRCARHEIX B 3eMHOM map
TpaBHJIBHBIX MHOFOTPAHHHKOB — HKOCAdApa M jJomexasapa. Vx 62
BepIINHBL ¥ CepeIuHEI peGep, Ha3bIBaeMEIX ABTOPAMH Y3AaMu, 061a-
A2I0T PAAOM cHelHGUYECKHX CBOHCTB, MO3BOJAOINKX O6LACHUTE
HEKOTODbIe HEMOHATHEIE ABIEHUA.

B nocrexnue roArl rumoreza o6 HKOCa3IPo-A0JeKa3IPHIeCKOL
topme 3emuru Obla MOABEPIHYTA [IPOBEDPKeE. Jna atoro yuenrle co-
BMECTHJIH OCh AOZ€KA3/[pa ¢ OChbIo raobyca M, BPAIasd BOKDPYI' Hee
STOT MHOTOTDaHHMK, 06paTHIN BHUMaHKe HA TO, YTO €ro pebpa coB-
TafaroT ¢ TNraHTCKUMU HAPYIIEHUSIMHA 3¢éMHOH KOpB! (HampuMep, co
CpesnHBO-ATIaHTHYECKUM ITOABOIHEBIM xpebrom). Baas sareM uxo-
casdp B KadecTBe MHOTOTPAHHUKA, OHM YCTAHOBHIIM, YTO €10 pebpa
COBTIAfAIOT ¢ GoJiee MENKHMH WICHEHHSMH 3eMHOM KOPH (xpebTEI,
Pa3IOMBL U T. A.). ITH HabGIIONEENA IOATBEPIKAAOT THIIOTE3Y O 61~
30CTH TEKTOHMYECKOro CTPOSHUA 3eMHOH KOpBI ¢ hOPMaMH ZoAeKa-
9Apa M MKOCa3pa. ¥ 3/bl THIIOTETHYECKOr0 MeOKPHCTAILIA ABIAIOTCS
KaK OBl HeHTpaMu oIpe/ie/leHHBIX aHOMAIMIL Ha IJIaHeTe: B HUX pac-
TIOJI0KEHBI BCe MHPOBbIE IEHTPEI BKCTPEMANLHONO aTMOCQEPHOro
AaBJEHHA, PAHOHEI 3aPOXK/CHNS YDPAaraHOB; B OHOM H3 Y3J0B HKOCA-
sapa (8 l'abone) o6Hapy¥eH «IPYPOAHLIN aTOMHBE peakTop», eme
paGorasmuii 1,7 MAIIHAP/OB JIeT Ha3zaj.

3.5. YoranH Kennep: ot ductepum» go «'apmormmn O 259

Bo MHOr#M y3Jlax MHOTOTDAaHHHKOB HAXOJATCA FMTaHTCKUE Me-
CTOPOMKAEHUSA MOMe3HBIX MCKOIAaeMbIX (Hanmpumep, TioMeHCKoe Me-
CTOpOX AeHNe He()TH), aHOMANAN HKUBOTHOro Mupa (o3epo Baiikain),
HeHTPH pa3sBUTHA KYIbTYp YenoBedecTsa ([Ipesnuil Eruner, nporo-
uHAnicKaa nueuausanus Moxenmro-Ilapo, CesepHasi MoHromas-
cKafd ¥ T. II.). Bece 9TH IpuMeps! NOATBEDKAAIOT VAUBHTEIBHYIO IPO-
sopanBocTs CoOKpaTa.

KBuHToCcCeHIMEN recMeTPHUECKHX OPEACTABIEHMH O BCeM CyIeM
cTaaH paboTH aMePHKAHCKOTO UcexegoBarens . Bunrepa, Bo3rias-
asomero rpynny <lIlnaserapable cepAnebuenuda». OH ABJIAeTCA
NPOIOBEJHUKOM HAeaka (POPMEI, YHUTAPHOrO «30JI0TOr0 CeUYeHUS»,
KOTOpoe moA0GHO <«30JI0TOM IeNH» COEOHHSIOT N'eH W BeeJIeHHYIO.
IIpuHEHMAas KOHIENIHIO HKOCA3IPHIECKU-TOAeKa3ApPHIeCKON (hopMEI
3emun, BuaTep passusaer ee gaanine. OH o0palljaeT BHUEMaHEYe HA TO,
YTO YToJI, ONUCHIBAEMEII 0ChIO BpallleHUA 3eMJIH B X0J[e ee TpellecCuH
3a 26 000 xet, cocrapasger 32°. OH B TOUHOCTH paBeH TOMY VLY, LOK
KOTOPBIM MOJKHO HAXJIOHMTb Ky6, uToOBl, Bpamiasi ero saTeM BOKDYL
ocH (C IATHIO OCTAHOBKAMM), ITOJYYHATH AoAeKasnp. [To muennic Buu-
Tepa, SHepreTHYeCKuHd Kapkac 3eMJH HIpeAcTaBjseT coboil Jonexa-
3Ip, BCTaBJAEHHBIH B HKOCA9AP, KOTOPHI, B CBOK OUYeDefb, BCTABICH
BO BTODO# Jojekasfap. ['eoMeTpHuecKMe OTHOIIEHHA MeXAY yKasaH-
HBIMHM MEOT'OFPAHHHKAMH IpeAcTaBisaeT coboil 30JI0Toe ceueHNe.

HMogexasapryecKas CTPYKTypa, 10 MHEHHI0O BUHTepa, IpHUCYIa
He TOJILKO 9HepreTHYeCKOMY KapKacy 3eMJIN, HO ¥ CTPOeHUIO MKHUBO-
ro semectBa. Y1 camoe, IOXKaayi, raasHoe, uTo ¢cTpyRTypa [JHE re-
HETHUYECKOTO0 K02 XKU3HH Ipe/icTaBiseT cofoi TeTEIPeXMeDHYIO pas-
BepTKyY (IO oCHM BpeMeHM) Bpamjaiomerocd znoferasgpa!l Takum
ofpasoMm, okaseIBaeTcsd, uTo Bea Beenennas — or MeTaranakTuiky u
A0 KUBOH KJAETKH — HOCTPOeHA 110 OZHOMY IPHHRHOY — beckoHed-
HO BIOHMCHIBAEMBIX IpPYTr B ADYra AofeKasApa U MKOCasApa, HAXOAHA-
IIAXCA MeKEAY cobolt B Iponopliuu 300Toro ceyeHuA!

3.5. Uoraxu Kenaep: ot «<Mucrepun»
A0 «[apmoHuu»

Misterium Cosmographicum

Cpenu HaTprapxoB HOBOEBPOIEcKoi HAYKH HET GUTYDHI 3arafiodHee,
yeMm Worann Kensep. Kaxkerca, oH COeAVHMI [IBe 3M0XH He TOJBLKO
CBOHMMM TBOPEHUAMH, HO M caMoil cBoell JHYHOCTHIO. C 0fHOH cTOpO-

18
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Hbl, Kentep — mpodeccronanpabrit acTpoJior, ¢aHTasep u ¢aHTacr,
4eil CTUJIb MBIILIEHUs OBLT HeIpreMJIeM KaK s TBOPIIOB KJIaccUye-
CKOM HaykW, BKJIoYasa amuses u Hrrorona, Tak u 14 ee HCTOPUKOB,
I10 KpaiiHell Mepe UCTOPUKOB KJIaCCHIECKOMH opmaniuu. C gpyroii cro-
POHEBI, UMEHHO 3TOT, IIOYTH CpeJHEBEKOBHIH IIO0 CTHJIIO MBIILICHUS
8BE3/I01eT BBEJI B COBPEMEHHYIO HayKy ee OCHOBHBIe IOHATUA. CoBpe-
MEHHOE, TO eCTh MEXaHUCTUYeCKOe, IOHUMAaHUE CLUJLbL ABTOPBI HCTOPH-
I€CKOro cJoBapsa uiaocoduu Bossogatr k Kemnepy. On ke, oxassipa-
eTcs, BBeJ B OOMXOJ CIOBO UHepyus, OTINYAOIIee Hally (hUSUKY OT
BCell IpexkHel, a 320JHO U QU3UIECKOe OHATHE 9Hepzuu, He TOBOPS
YK€ 0 TOM, YTO eMy IIPHHAJJIeKaT [TepBhIe KOJIMUYEeCTBEHHEIE 3aKOHEL
acrponomuu. Kerutep — yupegurens usuru neba. Dro sameuaresnn-
HOe CJIOBOCOYEeTaHNHe BXOIUT B IIOJ3ar0JI0OBOK €ro OCHOBHOI'O COUMHE-
Hus: «HoBasa acrpoHomusi, ocHoBaHHasA Ha NpUYNHAX, uiau PusuKa
Heba».

Worann Kensep poxuicsi 8 1571 rogy B OeIHOM IIPOTECTAHTCKOM
cemee. B 1591 roxy on moctymuin B Tro6uHreHCKyIO aKageMuIo, rue
IOJyqHJI Xopolllee MaTeMaTiuyeckoe ob6pasopanue. mMenno ram 6y-
AYIIUK BeJIMKHUA aCTPOHOM ITO3HAKOMMJICH C reJIMOIeHTPUYECK O
cucremoit mupa Hukonas Konepruxka. ITociie 0KOHYAHMS aKaJeMuHn
Kenuiep nmomyuns crenens Marucrpa u 3aTeM Gl HaIlpaBJIEH IIPeIo-
AaBaTesleM MaTeMaTHKH B 'MMHasuio ropoga I'pan (Ascrpus). Ero
IIepBBIM aCTPOHOMUYECKHM COUYHMHEHHEeM OblIa HeGobIIad KHIKeU-
Ka co crepyoomum HasBaHMeM: «IIpepBecTHHK KocMorpaduyeckux
UCCJIeJOBAHUY, COePKAIUN TalHY MHPO3LAHUS OTHOCUTEILHO qy-
AECHBIX IIPONOPLUI MeX Ay HeGeCHBIMU KPYTaMy U MCTHHHBIX npu-
IMH, 9HMC]a U pa3MepoB HeOecHBIX cdep, a TaKKe IEePUOAUICCKHUX
ABHIKEHUN, UBJI0MKEHHBIX C IIOMO-
I(BI0 IATH NPaBUJIBbHEIX Tesn Ho-
ranHoM Kemsepom us BropremGep-
ra, MaTeMaTHUKOM U3 JOCTOCJIaBHOM
nposuHnuu lltupun». Cam ou Ha-
3BIBAJI 3Ty KHUIY, ONYOJMKOBAH-
Hy10 B 1597 rony, Misterium Cos-
mographicum («TaitHa Kocmorpa-
uwm»).

B ogroMm u3 napkos I'pamna nmeer-
¢ naMATHUK Horamny Kemuepy,
MoraHH Kenaep (1571-1630) DANOM ¢ KOTOPEIM HAXOXHUTCH 3JI-

JINIICOBUHAA (PUrypa, KOTOpasd Ha-
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[TOMUHAET O ero r'JIaBHOM Hay4YHOM OTKDBITHM — «3aKoHax Kemaepa».
Psagom ¢ 5TUM naMATHUKOM AHHa CiydeHKoBa u coTorpadupoBaia
npodeccopa CTaxoBa B epuof ux npebeiBanus B ['paue B 19‘96 rony,
re OHU IPHMHUMAJM ydacTye B pabore 7-it MexxagyHapogHON KoHDe-
peHIuHU «Yucna PubOHAYYN U X IPUIOKEHUA» .

Yuraa «TailiHy KocMorpaduu», He yCTaellb yAUBIATLCA (paHTa-
suu aBropa. ['ty6okoe ybesxieHue B CyIIIeCTBOBAHUY FaDMOHUY MUPA
HAaJIO’KUJIO OTIeYaToOK Ha Bce MbinLieHHe Kennepa. Ilens cBoux uc-
cle0OBaHUM, U3JI0KeHHBIX B «TaliHe KocMorpaduun», Kenuep chop-
MyJIMDOBaJI B IPEAUCIOBUM:

«Atobe3HbIn uuTaTeAb! B 3Toi KHMXKe 9 BO3HaMepHAC9I AOKa3aTb, YTO BcebAa-

ron un BCQMOI’YUIMI] bor npu COTBOpeHMM Hawero ABM)KYLUEFOCSI MMpa 7] ﬂpM

paCHOAO)KEHMH HebecHbIX Op6MT m36pa/\ 3a OCHOBY naTb NPAaBUABHbBIX TEA, KO-

Topble co BpemeH [udaropa u NAaToHa M A0 HAlMX AHEN CHUCKAAM CTOAb

rPOMKYIO CAaBY, BbIOpaA YMCAO M NPONOPLIMK HEBECHbIX OPOUT, a TakxKe OTHO-

LEeHNUA MEXKAY ABMXKEHUAMMU BblﬁpaA B COOTBETCTBUU C ﬂpMpOAOﬁ npaBM/\beIX

TeA. CyWHOCTb Tpex Bellei — NoYemMy OHM YCTPOEHbI Tak, a He MHave — OCo-

ﬂpoq)eccop A. I'I CTaxoe psiaoM ¢ namaTHukom MoranHy Kenaepy
(Tpau, nioab 1996 roaa)
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HeHHO UHTePeCOBaAN MeHSI, 3 UMEHHO HYWCAO, PasMepPhl U ABHXKEHHA HeDeCHbIX
opbuTa.

PackpbiTe TaliHy MuposfaHuA 3Ha4yuiao, no Kemnepy, oTBeTUTH
Ha BOIPOC, KOTOD&IH OH caM ke cebe U TOCTABHJ BHEPBBIE B HCTODUU
actporomuu. Ilouemy nnaner 6, a e 7 wum 16, ¥ mouyemMy pagHychl
uX opOUT TaKKe, a He Kaxue-To uHble? YTo mMenHo TBopeln «uMes B
BHJY», OCTAHABAWBAACH Ha InecT cBeTHnax? HoBasa unesa osapmia
Kennepa BecrHoit 1595 ropma, xorga o6bsACHAA NIKOJAPAM DelleHHUe
KakKoil-To 3aaaYKH, OH HAPHCOBAJ HA JOCKe PAaBHOCTOPOHHHI Tpe-
YTOABEHK BMECTE C CONPSMKEHHLIMU C HUM OKPYKHOCTAMHA — BIIU-
caHHON N onHcaHHOH. BoT aTi-T0 KOHIleHTpUYecKHe (HUTYDHI U Ha-
TonkHyJIN Kensrepa Ha HOBYIO Mzen. PasMemmeHMeM IJIaHETHBIX
Op6UT Teleph yOpaBisieT 3akoH camoii reomerpui. Ha ucxogHom
Kpyre CTPOHTCH TPEYTOJBHMK, BOKPYT HErO CHOBA OMHCEIBAETCH OK-
PYKHOCTE, ee OOHMMAET KBaJpaT, 3aTeM CHOBa OKPYKHOCTS H TaK Ha-
jlee — C YepeJJOBAHWEM KPYTOBLEIX H MHOTOYTONLHEIX hopm. Crenyro-
Iee o3apeHMe, W TellePh YIKe PEIlaloliee — MEPexXofd OT ILIOCKHUX
bUryp K IpaBUIBHBEIM MHOrOrpanHuKaM IlnaTona, coGpaHHEIM B 0f-
HY KOHI[eHTPUUeCKYIO opMy. DTO OTKDBITHE U COCTABHJIIO COAEPKA-
HUE ero NepBoi neuaTHOH paGoThI.

Taiinma kocMorpadum packpoital Ee cymHaOoCcTh, 10 MHeHHI0 Ken-
JIEPA, COCTOMT B CAEAYIONIEeM:

«3eman (op6uTa 3eman) ecTb Mepa Bcex opbuT. Bokpyr xee onuiem aoseka-
3ap. OnucaHHan BOKpYr aoaexasapa cpepa ecvb cepa Mapca. Bokpyr ce-
pbl Mapca onuiwem TeTpasap. OnvcaHHas BoKpyr TeTpasapa cpepa ecrb ce-
pa Onutepa. Bokpyr cdeps Onutepa onuwem xy6. OnucaHHasi BOKpYT
TeTpasapa cipepa ects cpepa CatypHa. B chepy 3eman BAOXKHM UKOCAIAP.
BnicanHan B #ero cdepa ecTb cpepa Berepnt. B cchepy BeHephl BAOXKMM OK-
Tasap. BnucaHnas 8 Hero cdhepa ecTsb cipepa Mepkypusis.

Tax BRIMAAIUT DepBad GOPMYyJia HOBOI ACTPOHOMMH — IIOKAa ellfe
9HCTO cTepeoMeTpHUYecKas. BiepBhIe OTKPHITO PAa3YMHOE OCHOBAHHE
JULA MOPAKA IJIaHeTHRIX OPOUT: BO3MOKHOCTE cofpaTs BOENHO BCe
[LJIATOHOBBI TeJla — Ja TaK, YTOOLI OHM cBaA3an coboil ntaHeTHBIE
cdepsl. MbicIHMO TOABKO 5 IIJIATOHOBRIX Tell, CYIIECTRYET TOJBKO D
MeXKIIJIAHeTHEIX IPOCTPAHCTB, M BCe OB OKa3LIBAIOTCA TAKMMH, UTO-
ORI BCe IpaBUIbLHELIE MEOTOIDAHHUKHY B HUX pasMecTHIrchk. Heysxenn
9TO cayuaitno?

3uamennTriil « KocMudecknit ky6ox» Kenznepa (puc. 3.8), Bripas-
JAONIHI B IJIATOHOBHI TeJa XpycTajbHbie chepsl, BOILIOMIAeT 3Ty
MoZeNb B MaTepuy. CamMoe IparoleHHoe A0CTOAHHE aHTHYHOH I'eo-
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Puc. 3.8. «Kocmuueckui kybok» — moaeab
ConaHeuHoM cucTembl Kenaepa

MeTpHH COTIPSKeHO0, HAKOHeIl, ¢ Mudaropeiickoit acrporomueii. Te-
neps Kemtep BIpase cKasarh, UTO HOCTUT BeeleHHYIO Tak, KAk eClIH
OBl cosas ee cOOCTBEHHBIMHU DYKaAMH.

«KocMmorpadbuueckyio Taiiny» Kemnnep moceinaer I'anmiero u Bpa-
re ¥ oT 0o6OHX NOJy9YaeT IOJOKUTENLHEIE OT3EIBEI. BOODYKUBIIHNCH
umu, Kenmnep ycrpemiserca KO JBODPY BiopTeMOeprckoro repuora
@puapnxa B Hajex e IMOJYIUTh CPeACTBa Ha H3roTOBJIeHHe B cepeb-
pe HOBoI Mogenu Beenernoit — «Kocmuueckoro Kybka». Ha monsax
I[POIIEeHHAA TepIOT JIOBeJIeRaeT M3rOTOBUTH ee NoHaYay u3 Meau. Ho
Ha Kaxkue JeHbIM'A? ACTPOHOM HauHHAET BhIPe3aTh M KJIEHTh MOJeNb
13 GyMary, 4To0bl uepes HefleJllo HeMCTOROHA paboThl GpocHTS U ee.

Komeuno, cosganue «Kocmuyeckoro kybka» 6b110 Goasmum ye-
IIeX0M MOJOAOTO ACTPOHOMA, OH cAenas Kelepy MM, HO 9To GBLI ye-
TIeX HemoHLINA ¥ OTYACTH Jake COMHHTEJIBHEIH, a IlaBHoe, He 6b1a
ROCTUTHYTA OCHOBHAA HayuHas Ieib. Kemsep M caM Hassan cBOH
mepBEIil HayuHbli TPy He BeCTHIO O TalHe MHUpa, HO JIHIIE [IPefiBec-
Tem. «KocMmueckuit kyGok» obecmeuuBall eMy AOCTYI K GecleH-
HBIM HaGaoAaTe-EBIM JaHHBIM, cobpaHHEIM B «Hebecnom samxe»
Tuxo Bpare. Kernep accucTHpyeT BeJUKOMY ACTPOHOMY IIDH H3Y4e-
Huu Mapca. [Tons3ysaces 9THMU JAHHBEIMH, CAMBIMY TOUHLIMH B MUDe,
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OH HaMmepeH OTHLIMGOBATL HOBOOTKDPBITHIH Kocmoc, orpaHeHHBIH
JaTOHOBCKHMH (urypamMu, Ao 3epKalbHoro Gyecka. Hapmo muins
YTOYHHUTE, KaK YKJIABIBAOTCS OPOMTEE II2HET B OUEPTAHK A MOJEJH.

«Kocmuuecknii kyOok» nossoaua Kemepy IpMilTH K BasKHOMY
BBIBOAY, PACKDEIBAIOINEMY «TallHy MHUpO3JaHuA»: BceslleHHAA oKasa-
Jlach YCTPOCHHOH HA OCHOBE €ZMHOrO 'eOMeTPMYEecKOro mpHHUMNa!
Ho pagocTs orasanack mpesxgespeMmenHoil. IIpu Beeil cBoeil aKzann-
THpoBaHHOCTH Kennep 6bL1 HazieleH BCEMU KayecTBAMH, IIPHCYIIH-
MH HACTOAINEMY ydueHoMY. OH DOHHMAJ, YTO TeOPHUA JONMKHA corJa-
COBBLIBATBHCA C pesyNnbTaTamMH HabmiozgeHMM. Crep:kupasi BOCTOPT,
OXBATHUBIIHH €ro IMPHU MBICJIHA O CBOEM CTOJb UyJeCcHOM OTKDBITHH,
Kennep Geperca 3a mpoBepKy cBoeli MOAEIH.

Epunbiii reomeTpuyecKkuil NpUHNMUIN, BEITeKalolmni us «Kocmu-
YecKoro KyOka», O3BOIMJ YIEeHOMY JAaTh OTBET Ha ABa U3 TPeX Io-
CTaBJeHHBIX MM BONIpocoB. Bo-mepsnix, Kemmep cmor ofbsicHUTH
9HCJI0 M3BECTHBIX TOTKA OJaHeT (¢ MOMOMIBI0 5 TJIATOHOBBIX Tel
MOXKHO IIOCTPOHTE 6 cdep, OTKY/Za BEITEKAeT BEIBOA O CYIIECTBOBA-
HYH 6 nyIaHeT); BO-BTOPHIX, OH A4J OTBET Ha BOIPOC © PACCTOSHUH Me-
SKAY ILJIaHEeTAMH.

OTBeT Ha TPETHH BOMPOC (0 JBUKEHHUH TJIaHET) 0Kas3ascs Haubo-
Jee TPYAHBIM, ¥ oH ObLa mosryueH KemiepoM MHOro et cnycrs.

OTkpbiTHE NEpPBLIX ABYX 3aKOHOB Kenaepa

Mopgens Kennepa (puc. 3.8) ocHOBEIBAJIACH Ha IIPEAIIONOMMEHHH ©
chepuuecKkoM XapaKTepe Asmikenns naaxet. Ilonyuus B cBoe paciio-
pAXeHNe JJaHHbIe MHOTOJIETHUX HAOIAeEUH 3HAMEeHHUTOI0 ACTPOHO-
Ma-Habaogarens Tnxo Bpare u ipoBeisi coGcTBeHHLIE HAGMIONEHN,
Kennep ybeannca B Heo6X0QUMOCTH OTBEPrHYTEL ACTPOHOMIYECKHe
TIOCTPOEHWSA KaK CBOWX IPeANIeCTBEHHUKOB, 11Tosiemesa u Komepuu-
Ka, Tak ¥ cobeTBenHBle. TnjaTentbHO HabMIOAad OPGUTHL IIAHET, OH
NPHXOAUT K CIAeAVIOINEMY 3aKII0UYeHHIO:

«O TOM, 4TC ABMOKEHMS NAAHET KPYrooGpasHbl, CBUAETEABCTBYET MX Herpe-
CTaHHas NOBTOPSEMOCTb. Pasym, U3BAeKAICWMIA 3Ty UCTUHY W3 OnbiTa, Cpasy
XK€ 33KAIOYAET OTCIOA, YTO MAaHeThl 06paaloTCs Mo MAGAABHBIM KPYFam, 6o
CpeAn AACCKWX huryp — Kpyr, CPeAM NpOCTPaHCTBEHHbIX Tea — HebecHas
cchepa cuMTaloTCA cosepiienHeRwMMK. CGaHako fipn BoAee BHUMATEABLHOM
PaccMOTPeHUU OKa3bIBAETCs, YTO OMbIT YUUT HECKOABKO MHOMY, a UMEHHO!
OpGUTH NAAHET OTAMHMAIOTCS OT fIPOCTHIX KPYIOB».

Hroru sToit paboThl H3JMOKEHEL B INIaBHOM counHenun Kemnepa
«HoBas acTpoHOMHA, OCHOBaHHAA Ha IPHYKMHAX, HJIM u3HKa Heba»,
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panucamHoM B 1606 roxy. Hag sroit kuuroit Kennep paborai ¢ He-
GopIIMMY ImepepbiBaMu ¢ 1600 o 1606 rox. 3HaueHue 9TOM KHUTH
COCTOHUT NPk e BCero B TOM, UTO B HeH JaH BLIBOJ /IBYX U3 TPeX 3Ha-
MEHHATHIX 3aKOHOB [BHMIKeHHS NJIAHET, HasBaHHBIX €ro MMeHeM. B
aToil paboTe BIEPBBIE YCTAHOBJIEHO, YTO OpGHMTa KaxJ0# NJaHeTHI
ecTh BJIJIAIC, B OOHOM U3 (OKYCOB KOToporo pacmojosxeno CosiHie
(nepevtil 3axon Kenaepa), u 4TO IIOMIANN, 3aMeTaeMble PAZUyC-BEeK"
TOpPAMM ILIaHeT 33 paBHble IPOMEXKYTKH BPEMEHH, OCTAIOTCH [OCTO-
gHHBIMY (6mopoit sakon Kenaepa).

D10 NepBbie KOANYECTBEHHbIE 3aKOHEI ACTPOHOMHY, 3HAUEHNE KO-
TOPHIX [JIs CTAHOBJEHWS ACTPOHOMHH XO CHX [OD He OIeHeHO B
nomHOM Mepe. IIBITascs BOILIOTHTH CBOMO chepuKy, Kemsep ob6Ha-
pY’KHBAET, YTO OPOUTHI [IJIAHET — He KPYTH, a NX ABHIKEHHS Hepas-
HoMepHHI. ¥l aTOT mEpBBIf, KAaUCCTBEHHEIN eliie Pes3yJbTaT BaykHee
KonngecTBeHHEOr0. Y160 OH paspyliaeT OCHOBaHHA He TOJIBKO BCEX M3~
BECTHBIX ACTPOHOMHYECKHX CHCTEM, HO M Beeil mpeamecTByomied
koceMostorui. KoHeuHO, 5TH peBOJIOIHOHHEIE HeN He GLLIN BOCIPU-
HATHI €r0 COBPeMEeHHMKaMHU. JI0CTaTOYHO CKAa3aTh, YTO Aaxke TaKOH
Beswyaiimmumit reauii, Kak I'anuneil, TaK A He CMOT IIPHHATH 32aKOHOB
Kemnepa.

Apyrue oTkpeiTua Kenaepa

ONHAKO OTKDLITHE HOBBIX ACTPOHOMUYECKMX 3aKOHOB, CHelaHHOe
Kemepom B 1606 rogy, He ABIsAeTCA eAWHCTBEHHBIM JOCTHHEHUEM
YUeHOTO B TOT HepuoA. IIonyTHO OH JesiaeT eme pAA HayIHLIX OTKPBI-
T, Ka)KIOr0 M3 KOTODPHIX AOCTATOYHO, YTOOB! YBEKOBEUHTEH €ro
HMA.

B 1611 roay Kemep ny6iukyer KHUry «lMonTpHKa», KOTOPas,
0 CYTH, ABAJIACH [ePBHIM H3JI0KeHNeM OnMUKU KaK HAYKH. B sroii
kuure Kemnep nogpo6Ho on¥cEIBaeT IPeIoMIICHHE CBETa X OTKPHIBA-
eT 3aKoHbl zeomempuieckoi onmuixu. [ry6oxoe MIOHUMAaHNE ITHX 34~
KOHOB IIpuBejio Kenepa K cxeme meaeckonuteckoil nodzoproii mpy-
6bt, maroTosaenno 3 1613 roxy Kpucrodom [Maiinepom.

Bamaun n3 « Hopoit acTpoHOMUH » GBLLIH AU IEDBBIM €r'0 I1aroM
B DasBUTHM MAaTeMaTHKH IepeMeHHBIX BelwdHH. Ciexyommum mra-
rom Gpima kHMra «HoBas cTepeoMeTpHs BUHHBIX GOYeK... ¢ IpHcoe-
AWHeHHeM JOTONHEeHUA K ApXUMeoBOoH CTePeOMETPHH ». Kuaura e~
uria B JInane B 1615 rogy, HO HanmMcaHa OHA 6BLJIa IIOUTH Ha ABa r'oja
paHbIe, ¥ K ee HAIMCAHHIO GBLI BeChMa JIOGOLBITHHIA MOBOA, H3-
BecTHBI co caoB camoro Kenepa.

19-239]
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Ocenno 1613 roza B Bepxneit Apctpuu 65171 cobpaH ocobeHHO
obuabHEIH ypoxall BuHOrpajga. MHoroducieHHBIe cyfa ¥ Gapiku,
rpyKeHHBIe BHHOM, YXOAWJIN BBepX 1o JyHaw, a mpucTaHs B JIunIe
Bce eme 6b11a 3abuTa 6oukamu. Kensep pelnys 3anfacTHCE IIPHAT-
HBIM HAOUTKOM. BoukH ¢ BHHOM GBLIM JOCTaBJIEHBI K HEMY Ha JiBOD,
a 3aTeM IIOABHJICA KYIell ¥ ¢ HOMOIbIO eUHCTBEeHHOTO HHCTPYMEeH-
Ta — MEepHOH! JAWHEHKH, CTep:KHA ¢ AeJeHHAMH, GHICTPO U3MEpHI
KOJAYECTBO BUHA B KayKa0i U3 60ueK 6e3 BCAKUX BRIYHUCIEHUH H
ydera ¢opMbI 6odek. OH BeTaBJAN JIMHERAKY B HAJIUBHOE OTBEPCTHE
60YKH BIJIOTH O YIOPA B HMXXHUAH Kpal JTHUIA, OCJe 4ero o0baB-
I KoJIugecTBO amdop (cocyoB, MPHHATEIX 32 MEPY €MKOCTH) B
Hell. Kennep 651y 04eHb YAUBIEH: KAKAM 00pa3oM HaKJGHHBIH OT-
PEe30K MeXAY IBYMS OIpefieIeHHLEIMY TOIKAMY MOXKET CIYIKUTH Me-
poit eMecTuMOcTH GoukK. MMenHo 9T0 HaGIIOAeHUE OATONKHYJIO
Kemnnepa k nmpoBefieHHI0 PYHJaMeHTANbHOTO MATEMATHIECKOTO HC-
cJiefoBaHKHA B aToH obnactn. Ocennio 1615 rosia «Hosasa crepeomer-
pusi BUHHEIX G0YeK» — TepBas KHHra, HamedyaTaHHad B JIuune, mmo-
CTYIHJIA B IPOJAYKY HA SPMapKe B KPYIHeHIIeM TOrJallIHeM I[eHTpe
KHHTOTOProBin — PpaHKdypTe.

Hcropuueckoe 3HaYeHMe 9TONH KHUIY AJIA PA3BUTUA MAaTEMATHKH
COCTOMT B TOM, UTO B 3Toil kHure Kemlep mpegBoCXUIAeT 0CHOBbL
dugpgpepenyuanvrozo ucuucrenus. Cantaercd, YTo UMEHHO 9Ta KHHU-
ra IMOJ0KHJIa HAYaJIo [eJCMY IIOTCKY HCCJIeIOBAHHI, YBEHUABHINXCS
B niocaegueli yerpepTu XVII Beka odopMiaenrem B Tpyaax HrioToHa
u Jleii6HUNA JudhepeR U IbHO20 U URMEZPAAbHOZO0 UCHUCREHUL.

Harmonies Mundi

I'maBHBIM OTKPEITHEM, KOTODOE XKJAJIO YUEHOrO BIepeny, Gu1I mpe-
muit 3axon Kenaepa, xoTopslil oH chopMmynruposana B kuure Harmo-
nies Mundi («I'apMoHHun MUDa» ).

Ileperie fiBa sakona Kensepa He garoT oTseTa €Iije Ha OJKH Badk-
HeHMIInii Bonpoc acTpoHOMHH. Ilo KakoMy 3aKOHY H3MEHSIOTCS pac-
croarus ot ConHna go niaaHer? Hesio oCJI0KHAIOCHL TEM, YTO pac-
cToAHMe oT miaaHersl A0 CoJHIlA HenmocTosAHHO, W Kemsep NMuiTaeTcs
HAIYOATh HOBBIM IPHHIAIL AJsI pellleHuA cJIoxKHoHM 3agaun. U specs
Ha ODOMOITE NpuuLny ¢uiaocodckue yoexnenusa Keruepa, Bocxoms-
urie K Hudaropy u Ilnarory. Ilo royGokomy ybexaennio Kennepa,
upupoja ObLia corBopera TBOPHOM Ha OCHOBe He TOJIBKO MATEMaTH-
YeCKHX, HO U IapMOHHYECKHX NPUHIUIOB. OH BepHJ B ¢«MY3BIKY
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cdep», YbH YaDPYIOIHe MeJOJUH 3aledaT/]eHbl He B 3BYKaX, a4 B BU-
JKeHUAX TIaHeT, CIOCOOHBIX POMKAATh FApMOHNYEeCKUe CO3BYYHA.

ACTpOHOM HOCTYAUPYET, UTO M3 BCeX BO3MOMKHEIX [1aPAMETPOB
MOABUKHOTO KOCMOCA, CBASLIBAIOIIUX ABHKeHUe IaHeT, Bor BeI-
6pas Takue, KOTCDbIE COOTBETCTBYIOT MY3HIKANbLHBIM HMHTEDBATaM.
Wnes He HOBa, HO ToabKo Kensep pemuiics ee mpoBepUTE B Hafex /e
BBIBECTH K3 Hee 3aK0HLI ACTPOHOMUE. Ha 2ToT pas oH IPAMO BHIBOAUT
X U3 YCTPORCTBA AYIIH, NOJATras, YTO TA «IBHIKETCA II0 TEeM Ke 3a-
KOHAaM, 0 KOTODPEIM AOXORHUT JO ee o6HTaNUINa CBeT OT OKPYIKaro-
IIHX ee CEBeTHJ HeOeCHBIN». .

Kaxkne e 13 6eCKOHEYHOI'0 MHOMKECTBA BO3MOMKHBIX COUeTAHMI
JIy4elt [yilla BOCHPUHMMAET KaK My3biKanbHbIe? Kenep mocTyiupy-
eT, YTO «JAeHCcTBeHHEI» YTOJ MeXAY CBeTOBBIMU JIy9aMH COOTBETCT-
ByeT 160 MpaBHJILHEIM MHOTOYTOJBHIKAM, CIIJIONIb IIOKPHIBAIOIITHUM
nJaoHans, jAubo 3Besgoo6pasHBIM (QUrypaM, HOPOXKAEHHBIM IIpa-
BAJIBHBIME MHOTOIDAaHHMKAMK. 3TH YIUIbl OH MPeACTaBAAET, C ORHOR
CTOPOHEI, KaK pasOMeHNs OKPYKHOCTH, & C [PYrod — Kak HHTepBa-
1Bl 3BYKOpAAa. Y oH pelllaeT 3Ty TPpaHAHO3HYIO (IO KOJHUYECTBY BhHI-
yHcIeHuil) 3anavdy, DONYYHAB 7 TaDMOHMYECKHX MHTEPBAJIOB.

«ITH 7 AeAEHMIA CTPYHBI A HALLEA, CHaYaAa PYKOBOACTBYSCb CAYXOM... B npe-

ABAGX OAHOM OKTABbLI, ¥ AMib 3aTEM He oe3 TpYyAad BbIBEA... 13 rf\yﬁo‘iaﬁmux

OCHOBaHHH FTEOMETPUMU Y.

Kaury «Muposas rapMoHEA» 3aHNMaeT 0co60e MECTO B HCTOPHU
HayKHM IIpeskje BCero IoToMy, 4TO COAEPKHT mpemuil 3axon Kenne-
pa, B KOTODPOM HAILIK OKOHYATEJLHOE BOILIOLIEHNE ero pasMblIILie-
HHS O YUCHe, PACCTOAHUAX, BpeMeHaX ofpameHus H CKOPOCTIX Iia-
ger. CBoe oTkpeiTHe Kemnnep BrIpaskaeT cAeAYIONIHMH CJIOBAMH:

«OTHOWEHHUE MEXAY NlepHOAaMH OBpaLeHmst KakuX-HUOYAb ABYX fIAGHET B TO4-

HOCTH PaBHO NOAYTOPHOMY OTHOILEHHIO MX CPEAHMX PACCTOSIHWA, MAM PaAMy-

COB UX OpOUT».

DTo HMeHHO TOT 3aK0H, KoTopnlilt Kennep, 1o ero cob6cTseHHBIM
cJIOBaM, IpeficKa3al ABaflaThio AByMsA MoAaMHU paHbmie, KOI'Aa OT-
KPbLJ COOTHOIIeHHe HeGeCHBIX Tell ¢ DATHIO [LIATOHOBHIMY TeNaMi,
¥ Ha KOTODHIl HaMeKaJl cCAMUM HasBaHHEM CBOET0 ITIEPBOTO COUNHE-
HuA «KocMorpadudyeckana TaiHa».

Pycekuii 6uorpad® Kennepa E. A. IIpeareuenckuii (1860-1904)
U IIeT;

«L{apsiwas B MUpe YyAHasi FapMOHMS MTOHUMAAACh KenAepom He B OTBAGHEH-
HOM TOABKO CMBICAE BAAFOYCTPONCTBA, a 3BY4ana B €10 NOITHYECKOH Aylle Ha-

1u*
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CTORLLER MY3bIKOH, KOTOPYIO Mbl MOFAM Obl MOHSITL HEe HHaue, KaK COBEPLIEHHO
BOMAA B KPYT €r0 UAEH M NPCHUKWKCL €r0 MOTYHHUM 3HTY3HA3MOM K AUBHOMY
YCTPORCTBY mMHpa U Nudparcperckum BAaroroBeHUem Nepea HUCAOBbIMM OT-
HOLWEHHSIMH.

B camom Aeae, pasBe He YAMBUTEABHO,HTO “NpeKkpacHoe” AAA CAYXaA 3aBM-
CHT OT CTPOrOro YUCACHHOTG COOTHOILEHMS, HANPUMED, MEXAY AAMHAMMU
CTPYH, MPOM3BOARILUMX 3BYKH, — COOTHOLWEHHS, OTKpITOro [Nudaropom? Ho
B Kenaepe, HecomHeHHO, 0BuTasa YacTh aywwu lMucparopa, u MyApero Au,
4TO OH YCMaTpHBaA YHCAOBbIE CCOTHOWEHWS B OTKPHITOM M OBbACHEHHOM MM
naaHeTHom Kocmoce? YTobsl NoHATb, HaCKOALKO pasHooBpasHo coaepXxa-
HWEe 3TOM KHMI'M, AOCTATOYHO CKa3aTh, 4TO Kenaep KacaAcs B HeR M COLIMAAb-

HOro BONPOCA, BUAS €70 pPEILEHUE 8 TAPMOHUYECKOM PacnpeseAeHHN 3em-
HbIX DAar...» .

W3 cBoero oTKkprITHA Kemnep penaer caeayromnuit Buigoa: « Takum
obpasom, HebecHbie G8UNCCHUA CYyMb He MO LHOe, KAK HU HA MU2 He
NpexpalLaouaacs MHOZ0200CA8 MY3viKa (80CNPUHUMAEMAR He
CAYXOM, HO pA3yMoMm)». ITO UTOr, BepIIuHA ku3HHU. [lomydeHHEBIN
pesyabTaT npercnonHWI Kemsepa Takol pajocTsio, 94TO OH paspa-
3WJICA 'MMHOM Bo ciaaBy TBopua:

«beckoHeuHa myapocTb Teopia, 6e3rpaHnyHbl cAaBa v MorywecTtso Ero. B,
Hebeca, BocnofTe xeaay EMy! CoaHue, AyHa M nAaHeTw, cAaBbTe Ero Ha csoem
Heu3baCHUMOM a3bike! Bol, HebecHble rapmoHnu, nocturwmne Ero uyaechsie
TBOpehwst, BocnoiTe xsaay Emy! M 1o, aywa mon, Bocxsaau Cozaateas! ¥m
co03AaH0 U B Hem cyulecTayer sce. To, 4TO M3BECTHO HaMm AyUlle BCero, COTBO-
peHo B Hem n B Hawer cyeTHoR Hayke. XBaaa, 4eCTb 1 cAaBa Emy BO Beku Be-
KOB!»

Takx 3aKOHYNJICH ApaMaTHYeCKHH 3TAN B PA3BHTHH acTPOHOMMH,
KOTODBIA 3aBePIHHJICA OTKPBITHEM TPeX BAXKHEHIINX acTPOHOMHUE-
CKMX 3aKOHOB ABMIKEeHUs IINIaHeT, 3aK0HOB Kenepa. A #auanacs ata
ucropus ¢ «KocMuueckoroe xKyOka», BecbMa OPUTIMHAJIBLHOH MOAENH
CoJiHeUHOH cHCTeMBI, OCHOBAaHHON Ha MJIATOHOBLIX Tejdax. XOTs sTa
MOJeJib B KOHEUHOM cueTe oKasajgach omubouHoi, Kemmep sukorga
HE OTKa3bIBAJICH OT Hee W CUHTAJ 3TY MOJe)b OAHHUM N3 CBOMX BEIC-
IIUX HAYYHBIX ZOCTHIKEHAH.

Yerymnas HacToaHuAM Apyseit, Kennep ua ckioHe JeT npeanpu-
HAJ BTOpOEe U3JaHMe CBoel MePBOH KHUTH «[JIA MOJb3bl HEe TOJILKO
KHHT'OTOPrOBIEB, HO U YYEHBIX ».

B npenmrcioBuy Kk HOBOMY H3IAHUIO, IIOLBOLSA HTOT CBOEM HCKAHI-
aM, Kemtep nucas, 4To BCe ero I0CTHKeHH A BAOXHOBJeHEI Misterium
Cosmographicum ¢ ero «KocMHA4ECKUM KYOKOM».
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«MHe caMoMy, B TE4EHHE BOT e 25 AeT paboTalowemy Has npeobpa3oBaHu-
em aCTPOKOMMM, FAaBbl TOR KHUXKKH HE Pa3 OCBElaAmn nyTb. Mo4TH BCE ac-
TPOHOMMUYECKNE TPYAbi, KOTOpbIE onyBAnKoBaA 3a 3TO Bpems, bepyT cBoe
HAYaAO0 B TOA MAM MHOW rAaBe moel nepsoi paboTet...»

JKu3Hb B BEXax

“Kusup Kemrepa — 2T0 mpuMep HayYHOH CaMOOTBePKEHHOCTH, 0C™
HoBaHHOH Ha GeCKOHeYHOH Bepe B 'ApMOHMIO MHPO3JAHUI. Bes ero
sKU3Hb — 3T0 Gophba Ha ABa dporTa. C OXHOH CTOPOHEI, 6opsba ¢ HH-
meToll ¥ MYyYHTENbHBIM, NOYTH HEBLIHOCHMBIM 65ITOM HHIEro H
MHOTOLETHOTO «MAaTeMaTHKa SOCTOCAaBHON NPOBHHIINK Ilirupuu»,
COMpOBOKAaeMas fenpeccueil xeHol, HeJeloi CMepThIo gereii, 06BH-
HeHHUSMH MATEDH B KOJAOBCTBe, TYLIOCTHIO eIMHOBEPIEB. C apyro#
CTOPOHBI, 3TO HeBEPOATHBIN N0 CBOEH CIOXKHOCTH K 3alyTaHHbIA MHAD
peruncienuii. Ho MMeHHO «HanpaKeHHLIe, HeIpecTaHHbIe M KMITY-
YHe pasMBIIIEHHA» — OIIOPa U OCTOB Bceit ero *KHU3HU. }
CmepTs (8 1630 rogy) upepuiBaer paBory Keniepa Haj nociegdaex
ero xuurocit Somnium («CHOBHAeHHE») — HEPBHIM HayuHO-aHTa-
CTHYECKHM poMaHoM o moJsere Ha JIyHy. Ho o rapMoHMHI 6oJinllle He
GuLIC HaM@EcaHo HH caoBa. He Ob110 NPpHAUPYNBEIX IPOBEPOK, HE OLI-
JIO HOBBIX rumoTes. Kenaep numreT:
«Mo# MO3I yCTaeT, KOrAa §1 NbiTakdCh OHATL, 4TO A HaI'IMCEA,‘ U MHE y)Ke TPYAHO
BOCCTaHOBUTb CBS3b MEXAY pHCYHKaMM M TEKCTOM, KOTOPYIO 9 Cam KOraa-to
HallieA...»

Tak saxoHYMIack Apama. Co cMepThio Kemepa o €ro OTKPBITHAX
3absiBator. Jaxe MyApbid [lekapT 0 AMX He 3HAET. Tanmuneii Ae cyen
HY’KHBIM Ip0YecTb ero KHuru. ToapKo y HsioToHa 3akoHE! Keruiepa
ofpeTatoT HoBYIO *xkusHb. Ho HeploToHa rapMOHHS HE WHTEpecoBaa.
¥V Hero 6nuin ypaBHEeH#s. IIpHIEny HOBbIE BpeMeHa.

Kemsep 3aBepilaeT 90Xy «HAyYHOro POMAHTH3MA», XapaKTep-
Horo a5 Bosposkaenus, s110Xy rapMOHUY X 3oJ0TOr0 ceyeHU . Ho.,c
ApYTOii CTOPOHEI, €ro HaydHele COUMHEHUS CTalN HAUajIoM HOBEH-
Iieil HayKyW, KOTOpasA CTaja Pa3BUBATECA, HAWMHASA C TPYAOB Pene
Iexapra, Mammireo Mannnes u Ncaaka HploTOHA.

Co cmepThio Kennepa 3a0bIBAIOT O 30J0TOM ceUeHHHN, KOTODOE 013
CUMTAJ OHAM U3 « COKDOBHUII| reOMeTPHH » , CPABHMMBIM C TEOPEMOU
Hudaropa. 1 aro crpanHoe 3a6BeHne IPOAOJIKAETCA IOUTH ABA cTO-
aerus. AHTEpec K 307I0TOMY Ce4eHHIO BHOBE BO3POXKAAETCA TOJIBKO
B XIX cToneTHu.
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3.6. Pe3onancHas reopus CoAHeuHO# cucTembl

CoatveuHas cMCTeMa Kak AMHaMHvecKas cucrema

Cosneunas cucreMa IpeicTaBiseT cob0il HeJIMHEHHYI0 Komebaresin-
HYIO CHCTEMY, COCTOAIIYK U3 ¢Ia00 CBABAHHBIX HEJMHEHHBIX OCIIHI-
JsTopoB-mIaHeT. Kak yKasbiBaeTcs B 3aMedaTeIbHON KHUDE MeXaHU-
ka Burropa Kopo6xo «3omoTas nponopius u mpo6aeMbl rapMOHAH
cucteM» (1998), meskny uacToramu ux ofpalienuil cynmiecTByeT ompe-
JeNesHad COM3MePUMOCTh {DEB0OHAHCHOCTD), KOTOPAs BLIPAYKAETCA CO-
OTHOITIEHHUEM:

ni®1 + Na®z + . + M;0; + ... + 0= 0.

rje o; — 4acTora obpauienns i-if MIaHeTHl; B, — NeJble 9ucna; i= 1,
2, ..., ks k — 4mucao niaxer.

Coserckuit MaTemaTik A. M. Mosuanos okoso 40 jJer Hazax BEI-
CKa3aJl 'HI0TesY: J100as HeqMHeHHasA cucreMa (He3aBHCHMO OT IIPH-
PoAbl — MexaHHYecKas, XMMHYecKas, OHoJlorHyecKas Wiy Jnobasg
Ipyras) B pe3yJbTaTe SBONIONHUY KOTKHA BEIXOAUTL HA OCOGHIHN CHH-
XPOHHBIH KojlebaTeNbHEIH peXUM, IPH KOTOPOM YaCTOTHI O0LEKTOB
CTAHOBSATCH PABHBEIMH, KPATHBIMY HJIH HaXOAATCA B PAIlHOHANBHBIX
OTHOIIeHUAX. MOMYaHOBBIM TaKXe HOKa3aH 3aMedaTeabHBIH PaKT:
TpH CKOJIb YrOOHO cAa0BIX B3aUMOZEHCTBHAX MeXTY BJeMeHTAMH
AUHAMWYECKOH CHCTeMEI HX B3aMMHOE BIHAHME B XOJe 3BONIOHHH
IPUBEJET 3TY CHCTEMY B CHHXPOHHEIH peskuM. IIpoBenennsie Moua-
HOBBIM BBIUMCJIEHHUS YaCTOT IIJIAHET B COOTBETCTBHE C BHICKA3AHHON
MM MHIIOTe301 HOKa34IH, YTO PaCUeTHEIE YACTOTE] OTJIHIAITCS OT pe-
anbHo HabjatonaeMeIX He Goisee weM Ha 1,5 %. Oro agauurT, uro Co-
HeyHas CHCTeMa HaXOAHTCA BOJM3M MaKCUMAJIBLHOIO PEe3OHAHCHOTO
COCTOAHNSA, KOTOPOE ABJIAETCH «HEHM30eKHLIM CIeJCTBHEM €€ DBOJIIO-
OUK ¥ IPH3HAKOM ee 3BOIICIIMOHHOM 3pesocTH ».

Mccaeaosanns K. M. bytycosa

Coserckuit actporoMm K. II. ByTycoB comocrasmn MUHMMAaJbHLIE,
CPefHYe H MaKCHMaJbHble IePUOALI 06paleHuil IIAHET U NePUOHI
6reHnii (pasHOCTH UYACTOT OOPAINEHHUI) JJIA CMEKHEIX ILIAHET CO
CPefHUM IlepuofoM obpamenus: 3eMminu, paBHbiM Ty = 1,00004, yMm-
HOXXEHHBIM Ha YHCJO 30JI0TOH IIPONOPIUM B CTENIeHH N, e n = 0,
+1, £2, 43, ... IIpu 5TOM OH TONYYHI PRI AOBOJABHO TOUHEIX coBHnaje-
Huil. Hanpumep, cpeqanit mepuof oGpamenuna Mepxypus cocTapisa-

3.6. PesoHaHcHas Teopus ConHeuron cuctemss 0 271

et 0,24084 roga. ComocTaBnieHMe CO CpeJHAM NEPHOIOM obpallleHN s
T,, YMHOEHHBIM Ha —3-10 CTelleHb 30JICTOH IPOopLTH 1% gaeT unc-
a0 0,23608, uTo ¢ BLICOKOH CTeeHbI0 TOUHOCTH COBIAAAeT € YHCIOM
0,24084. AnasoruyHoe CONMOCTABIEHHE MAKCHMAJIBHOTO IIepHoia 06-
pameHus Benepsl, pasroro 0,61929 roxa, ¢ uucaom T, =1,00004,
YMHOMEHHBIM Ha YHUCJIO 30JI0TOM IIPOIIOPIMH B cTeneHu —1, faeT guc-
0 0,61806, uTo TakKe JaeT Xopollee coBnafeHue. I1ogo0HbIe COTIOC-
TaBJIEHHA ¢ APYrUMH miaHeraMmi CoJTHEYHOH cHeTeMEl TaKKe IIPHBe-
AW K XOPOIIUM COBIAJEHWAM, OTKYZa ByTycoB 3aKJIIOUWI, YTO
«4acToThI o6palleHus IJIaHEeT U PA3HOCTH YAcTOT obparmennit obpa-
3VIOT CHEKTP ¢ MHTEPBAJIOM, DABHBIM 30JI0TOH IPOMOPHHM»!

It HeoOBIYHOE HCCTIEJ0BAHNE IPUEEJO TaKKe ByTycoBa K BEIBO-
Iy O TOM, YTO «CIIEKTP 'PABHTAIlMOHHBIX M aKYCTHYECKUX BO3MYIIe-
HUH, co3jaBaeMbIX IIJIAHETaMy, IIPEeJCTABIAIOT co60M KOHCOHAHT-
HBIA aKKopH, HamboJee COBEpPHIEHHBIH € 3CTeTHYECKOH TOUYKH
3peHHs».

TaxumM obpasom, B pabore Byrycosa niaenm nudaropeiinier u Ken-
Jepa 0 «My3bIKe cdep» MpHOGPETAIOT HOBOE 3BYYAHHE H MIOJYYAIOT
HOBOe NoATBep:kaeHne. B sakmogenune cBoeil yHUKanbHOH paboThl
ByTycoB gesaeT saMedaHHe: BUANMO, TOJMBKO CIYIaHHOCTD HE TO3BO-
auia Kemnnepy, Xopole 3SHaKOMOMY ¢ 30JOTBIM ceYeHHeM H 3HaBIIIe-
MYy Ha#M3VCTh BCe IapaMeTphl MJIaHeTHBRIX OpOHT, OTKPEBITh 3Ty 3aK0-
HOMEpPHOCTD.

Pe3oHaHc BOAH OueHus

Kak mokasanu ucciefoBauusa Mojguanosa, CoslHeuUHas cucTeMa Ha-
XOAUTCA BOMHM3H MAKCHMAaJIbHOTO PE30OHAHCHOTO COCTOSHIA, KOTOpOe
u ofecreunBaeT yeToiunBocTs CoNMHEeYHOH CHCTEMEL. JTO COCTOSHIE
COOTBETCTBYET MHHHMYMY IIOTeph 3HEPTHH, CBA3AHHLIX ¢ Bo36yxIe-
HHeM aKyCTHUYEeCKHX BOJH B obnake audbdysuoHHol Matepuu. Hau-
foJlee HHTEHCHBHOE BO3MVIIleHHe BBI3LIBAIOT YacTOTHI GHeHHid, co3-
IaBaeMBIX COCEJHHMMH ILIaHEeTaAaMH. ¥ cJIOBHE Pe30HaHca BOJIH ONeHHs
COCeIHUX IJIAHEeT 3aKJIOYaeTcs B IeJIOYMCAEHHBEIX COOTHOIIEHUSAX
MeXAY IepHOoJaMM BOJIH GHeHMil 1 BOJIH OCHOBHOT'O TOHA ILJIAHET, TO
ecTh

kT5 = nT1 + mTz, (3-1)

rge T,, T, — nepuoAs! obpallieHus coceFHUX NiaHer; T, — mepuof,
BOJIHEI OMeHnd; kB, 1, m — HeKOTOpHIE IIeJIbie YHUCIa.
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Ilepuox Guenus miaHeT cBsi3aH ¢ ITeproAaMy 06paleHHUS ILIAHET
CJIeYIONIMM COOTHOIIIEHUEM:

i s
e T
PaccMoTpHM HEKOTODEIE YacTHEIE CIyYan ypaBHeHu4 (3.1).
k = 0. 9roT cyyait COOTBETCTBYET YCIOBHUIO:

nT1+mTy=0, (3.3)

KOTOpO€ 4aCTO pacCMaTpPUBaeTCA B CIelIMaJIbHON JUTEpaType KaK yc-
JIOBHE pPe30HaHCa.

k = n = m. W3 ypaBHenus (3.1) c yuerom (3.2) Haxomum:
T,

Tz —Tl e

(I,T, -T))(T, £T),

T,xT,;

OTKYJa CJenyeT:

N
o el

Ecnu o6osHauuTs OTHOLIEHME IEPHONOB OOPAIEHUA COCEIHUX
naHeT depes x, To ecTh T, /T, = x, To ypaBHeHuUe (3.4) MoKeT GLITH
IpeJCTaBJIEHO B BUJE:

x=(x—-1)(x+1). (3.5)

Ilpu ncnonb3oBanuU 3HAKA «+» B ypaBHeHUH (3.5) 0HO BBIPOXKJa-

€TCs B CIeAylolee YypaBHEHHUE.
2
=x+1. (3.6)

Ypasuenue (3.6) ecTh He UTO HHOE, KAK ypaBHEHME 30JI0TOMH IIpo-
IIOPI MY, paccMOTPeHHoe B pasziese 1.3. Kak usBecTHO, MO0 UTETD-
HBIM KODEeHB 3TOr0 ypaBHEHHUS COBIIALAET C 30JI0TOMH IIPOIIOPIIHe:

1+5
1 =T= 2

IIpu ucnonb3oBanuy 3HAKA «—» B yPaBHEHUH (3.5) oHO BRIpOXK DA~
eTCs B clefylolee ypaBHeHHe.

x =1,618. 3.7

x%=8x- 1. (3.8)
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Jlerxo foxasaTh, YTO IIOJIOKUTEJNbHBIA KOpeHb YpaBHeHH (3.8)
paBeH KBaJpaTy 30JI0TOM IIPOIIOPIIUH, TO €CTh

, 3+5

x1=‘[ =
2

Taxum o6pa3oM, U3 IPOBEJEHHBIX PACCYKIeHUH BLITEKAET, YTO
OTHOILIEHU S IIePUOJ0B 00palleHus COCeAHUX IIIaHeT, HaXOMAIUXCA
B COCTOSIHMM DPe30HaHCa, MOT'YT OBITH PaBHEI JIOO 30JI0TOM IIPOIOP-
nuu 1,618, 116o ee kBagpary 2,618. Y 310 meiicTBUTEILHO HabIIONA-
erca B ConreuHoi# cucreme. Hampumep, oTHomeHNe cpeHEro IIepHo-
na Bpamenud 3emiau T;=1,00004 k¥ MakcuMaJbHOMY IIEPUOAY
Bpamenus Berepsr Ty = 0,61929 paBno 1,615, uTo oueHb GIUBKO K
3oJioToM mponopnuu 1,618; oTHONIEHNEe MUHMMAILHOIO IEPUOJA 00-
pamenus Mapca Ty =1,62072 k cpegHemy mnepuoiy obGpalleHUs
3emnu Ty =1,00004 pasno 1,62; oTHOmEHNE MUHUMAILHOIO IIEPHO-
naobpamenus Ypana Ty = 78,1403 k cpeguemy nepuoay obparieHus
CarypHa T = 29,4577 paBHO 2,65, 4TO MOXKHO CUMTATh GIUBKUM K
KBaJpaTy 30J10Toi nponopuuu 2,618 u T. x. Takum o6pasom, 3KcIe-
PUMEHTaJIbHbIEe JaHHBIE IOATBEPKIAIOT, YTO 30JI0TAsA IIPOIOPIIMS
JeMICTBUTEILHO ABJIAeTCA GyHIaMeHTalIbHOM (GU3NUYeCKOl KOHCTaH-
To¥ COJTHEYHOM CHUCTEMEI.

=2,618. 3.9)

3.7. UkocadAp Kak rAaBHbli reOMeTpUYeCcKuii
00bEeKT MaTemMaTUKu

Meaukc KaeiH

Cpeay nsTH IATOHOBHIX TEJI HKOCAd/D
U IoAeKasAp 3aHUMAIOT ocoboe MecTo.
B nnaroHoBO# KocMosOrMM ukocasdp
CHMMBOJIM3UPOBAJ BOAY, a doderxasdp —
rapMOHMIO MUDO3JaHUA. ITH ABa IIJa-
TOHOBBIX TeJla HEIIOCPECTBEHHO CBSA3a-
HBI C NeHMAKI0M, a Yepe3 Hero — C 30-
JoToi mpomopnuedt. [omexasap u
WKOCa3Ap JIeXKaT B OCHOBE TaK Ha3bI-
BaeMoil 0oderaadpo-uxocaadpuyeckoil
0oKmpuHbL, KOTOPasA IPOHU3LIBAET HC-
TOPUIO BCEH YeJIOBEUECKOM KYJLTYpPHI, ,
HaupHadg oT IIudaropa u Ilnatona. Ha- Deankc KaeitH (1849-1925)
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BepHOE, HeJb3s CUUTATL CAYYAMHBIM, YTO 9Ta ROKTPHHA NOJYUKIA
HeoKHMJaHHOe DAa3BATHE B TPYJaX BhIZAIOIIErocd HeMelKoro Mare-
matnka @enukca Kneiina (1849-1925).

@enukc Knelia pogunca s Joccenbgophe B 1849 roxy. B 1865-m
0H noctynaer B Bounckuit yausepcurer. B 1872-m Kieiin paboraer
B DpaaHrene, ¢ 1875-ro — npodeccop BeicIzeil TeXHHYeCKOH IIKO-
Janl B MioEXeHe, ¢ 1880-ro — npodeccop yEEBepcuTeTa B Jlednnu-
re. B 1886-m oH nepeexas B ['eTTHHI'€H, T'Je BO3IJIaBUJI MATEMATH-
YecKHU MHCTUTYT N'eTTHHTeHCKOr0 YHHBEPCIUTETA, KOTOPHIN Ha Ipo-
TA)KeHHH IepBoil ueTBepTH XX Bexa ObLI IPU3HAHHBIM MHPOBBIM
MaTeMaTH4ecKHM HeHTpoM. OcHoBHEIE paboTsl KieiiHa mocBAIIEHBE
HeeBKJKIOBOH reOMEeTPHH, TeOpHN HEIIPEPLIBHEIX I'PYIIN, TEOPHH aJl-
rebpadduecKNX YpaBHEHHI, TeopHM 3JITUNTHIeCKHX GYHKIWN, Teo-
pun aBToMOpdHBIX (dyukmoui. CBou Hied B ofJacTH reoMeTPHH
Kieiin namoxui B pabore «CpaBHHTENBEHOE DACCMOTPEeHME HOBBIX
reoMeTpHYECKHX KccaeqoBanuit» (1872), u3BecTHOH N0/ Ha3BaHUEM
OpAaHzeHCKAA NPOZPAMMA.

I1o Kneitny, KaJafd reoOMeTpPHA ABJISeTCS Teopuell MHBapDUAHTOB
clleHanbHOH Tpynnesl mpeobpasoBaHuil, Pacmupas HaM cyKas
TPYIIY, MOXKHO NePEHTH OT OLHOTC THIA TEOMETPHUY K APYTOMY . EBk-
MHAOBA TeoMeTPHA — 3T0 Hayka 06 HHBapHMaHTaX MeTpHYECKOH
IPYIIIEL, IPOEKTUBHASA reoMeTpusl — 00 MHBapHaHTaX IPOeKTHBHOMR
rpyansl. Kiaccudukanus rpynn mpeobpa3cBaHui JaeT HaM KJAaCCH-
tukarmo reoMmerpnii. CymecTBeHHBIM JocTrxReHHeM Kneitna aBisa-
eTcs 0Ka3aTeJbCTBO HEIPOTHBOPEUYNBOCTH HeeBKJIHMAOBOH IeoMer-
pHaH.

Hcenenya AucKpeTHRE Irpynel, KiefiH paccMoTpes IPYIINEL CHM-
MeTpHii OpaBMJbHBIX MHOrorpasaukoB. OH cTpeMHJICA pPacKpPHITh
BHYTpeHHUe CBASU MEKAY OTHeXLHEIMM BeTBAMM MATEeMATHKH: C Of-
HOIi CTOPOHEI, (HU3NKOH, U TEXHUKOH, ¢ Apyroil. Kieltr MHOro caenan
IS cO3ZaHMA «DHIUKJIONEeJUHN MareMaTHYeCKUX Hayk». B Teuenue
nouty copoka Jet (¢ 1876 roga) oH 6517 rIIaBHEIM PeJaKTODOM JKypPHA-
Jaa «MaremaTryecKHe aHHAJIEI» . Y Mep Kieita B 1925 roxy.

«DAEMEHTapPHAs MAaTeMaTHKa C TOUKH 3PEeHHs BbiCIeH»

Penukc KineliE 6511 He TOJBKO BHIAIOITHMCA MAaTEMATHKOM-Teope-
THKOM, HO H BBRILAOIMMCH IOIYIAPU3aTOPOM MATEMATHKH ¥ pedop-
MaTOpPOM MIKOJNLHOTC MaTeMarmdeckoro obpasosaHudA. Ilepen Ilep-
BOM MHPOBOH BOMHOHU OH OPraHM30BAJ KOMHCCHIC ITO PeOpraiu3anuy
npenogasaHusa MaTeMaTuky. MMeHHO npo6ieMe MIKOABHOro MaTe-
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MaTHUYeCKOro o6pazoBaHHUA HOCBSINEHA ero KHura <«3JieMeHTapHas
MaTeMaTHKa ¢ TOUKH 3peHHSA BBICIIEH », mepeBefeHHAA Ha PYCCKH
SA3BIK.

Crapas HeMelKast THUMHA3MA (IKoNMa huI0JOrMUYECKHUX HAYK) Ja-
BaJia CBOMM BOCITUTAHHUKAM OYeHE CKY/[HEIe CBe eI N0 MaTeMaTH-
Ke ¥ ecTecTBo3HaHUIO. MaTemaTuka XIX Beka nmpuHecsa ¢ coboil psaj
3aMeYaTeJbHBIX HAeH, KOTOPble HATMOMKUIN IMIyGoKHii OTIIeYaTOK Ha
BCe OTPAaC/IH 3HAHUS M TEXHUKH,

IlogHATE pOJIL ecTeCTBEHHO-MaTeMaTHyeckoro o6pasoBaHusa —
TaKORO ObL110 TpeboRaHue pehopMaTODOB, Bo3raasadeMbIx KieifHOM.
Pedopma maTemaTHyeckoro o6pa3oBaHKA, 3a IpOBefeHHe KOTOPOM
6opoauchk Pemuxe KieilH U ero nocjiefoBareny, Obijia HalpasjeHa
Ha TO, YT00bLI 0OHOBHTE 3ACTHIBIIHII KYpC MaTeMaTHKH, CAENATE ero
B6oJiee COBpeMEHHBIM, BKJICUAKOIIMM HOBEIEe M€ W TOCTHXKEHMS
HaYKH. y

Coruacuo Kieliny, ocHOBHYIO POJIb B Kypce MaTeMaTHKK CpeaHel
HIKOJE] ZOJIKHO BKIpaTh DoHATHE pyHKyulL. OHo A0JKHO GBITh OCBOE-
HO y4YalruiiM¥cd OYeHb PAHO ¥ JOJHO NIPOHHU3EIBATEL Bee MpenojaBa-
HHe aareGpnl ¥ reomerpur. Maydenne GYHKINN, UX BO3paCcTAHHAS K
yOBIBAHHSA IPHUBOJAHUT K HOHATUIO NPOU3BO0K0IL. ITO BHI3BIBAET CJie-
nymoee TpeGoBanue Knefina: 6 npozpammy cpedneil WKOAbL GOANCHE
O0biimb 86edenbt Havaaa Mamemamuieckozo anaausa. OcHOBHELE I10-
HATHA FAuddepeHIHaNILEOTC U HHTEeTPAJBLHOTO MCIHUCIeHHHA HIpaoT
BaXKHYIO POJIb BO BCEX OTPACHAX ¥ IPHJIOKEHHAX MATEeMATHKL, 060#-
THCH 683 HUX HeBO3MOMCHO.

Haxomen, mo MmHennio KieliHa, Ha NepBHIX CTYHEHAX IIpenofaBa-
HHA HaJO OTPAHHTHTE YHCJIO JOIHYECKNX PACCYKJAeHKN; HYKHO KaK
MO3KHO 6OJIbIIe HAIVIAAHBIX IpeAcTaBAeHHH, BOSMOKHO (oJbIIee Uuc-
JIO MIPHMEPOB M3 TOBCEAHEBHOH »KI3HHU.

HTak, 0TKa3 OT rocIoACTBA «(PHICAOTHUECKON IIKGIEBI» B IIOJNB3Y
W3YUeHNA eCTECTBOSHAHHA H MaTeMaTUKH, YPIyOJieHuHe CBA3H Mex-
Ay TEOPeTUYecKoH M IPHKJIAZHON MaTeMaTHKOM, BBeJleHHe B IIpelo-
JaBaHMe MATEMATHKH QYHKIMOHAIBHOI'O MBIIILIEHH U HaYal MaTe-
MAaTHYECKOr0 aHalHW3a, 4 TAK:Ke HarAsgHoe o0ydeHMe W mpeskae
BCEro MIHPOKOe IPpAMeHeHHe rpadHdecKUX METOZOB — BOT Te IIPUH-
IIUIIBI, KOTOphie KJIeliH ¥ ero mocJieoBaTelI CUHTANY HeOOX0HMEIM
HOJOKHUTEL B OCHOBY NpPeNoJaBaHUs MaTeMaTHUKM B miKojge. U wamo
IIPHU3HATE, uTo uien Kielina ABasgioTca BeChMa aKTYAJIbHEIMU U B Ha-
CTOAlLIee BpeMs.
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I'pynm,l CMMMeTerI MpaBUAbHLIX MHOTOrPaHHUKOB

OcobeHHO BeJIMKO BIHAHNE UAell Ipranzenckoil npozpammes Kieit-
Ha Ha IOpelcjlaBaHue reomerpuu B mikoje. Cefiuac xopoino nssecr-
HO, YTO TPagWIIHOHHLIC «IIIKOJbHLIE» MeOMeTpHUeCKHe 3a/laUd Ha
AOKa3aTeNbCTBO MOT'YT DelraThcs He TOJAbKO UAYINUMH oT EBKInaa
MeTOJaMH, HO TaKie NpHMeHeHHEeM reOMeTpPHUeCKUX NipeobpasoBa-
HHH, ¥ B IepBYIO oYepeAs Apu:KeHnii. IMeHHO TakHe pelreHns, CBA-
3aHHBIE C JBHXKEHHAMH H HCIIOJL3YICIIHE, B YaCTHOCTH, coobpase-
HHA CHMMeTPHUH, HauboJee BaXKHEI JJIH PA3BUTHA «[€OMEeTPHUECKOr0
BHACHHUS».

Bausinue «rpynmoBoro moaxofaa» KiaeliHa MOXHO IPOCJIeUTD 110
BCEM TeMaM IIKOJNbHOH reomerpun. Kaxknaa durypa F oupegmenser
HEeKOTODYIO PPYINY ABHMKEHHIH; 3TA PPYIINA CONEDIKUT BCe Te ABHKe-
HHA, KOTOpBIe nepeBodst dhurypy F B ceba u HaselBaeTCA z2pynnoil ca-
Mocoemeujenuil (MaH rpynny cuMmerprii) purypet F. Ipynmna camo-
COBMeIlleHHil Gurypsi F Bo MHOrOM CIHpefesieT TeOMeTpPHUYecKHe
cBOMcTBA 3TOM (PUTYPEI.

Panpnie MBI BBesIM HEKOTOPHIE OCHOBHEIE MOHATHA CHMMETDHH.
PaceMoTpHM 5TH NOHATHSA HAa KOHKDPETHBIX mpuMmepax. Haumem ¢
naockocmu cummempuu P, Jlerko y6efUTHCR, YTO KBaZDAT UMEET Ue-
THIPE IJIOCKOCTH CHMMeTpHu — 4P, a B IPAMOYTOJbHHKE MOXHO
IIPOBECTH TOJNBKO IBe IIOCKoCcTH cuMMerpus — 2P. TakuM ke obpa-
30M 00HADYIKHMBAIOTCS IJIOCKOCTH CHMMETDKH U s 60Jee CACKHBIX
duryp. Herpyaso ybegurscd, uro kyb umeer 9 niockocTeil cHMMeET-
puu (puc. 3.9), ro ects 9P.

Il1ocKoCTE CHMMETPHH B IPUPOJie IPOABASETCH OYEHD YacTo. BhI-
Aalolngiicsa pycckuil kpucrasiorpad I'. B. Bynbd (1863—-1925) na-
3BaJI ILJIOCKOCTE CUMMETPHH «OCHOBHBIM KJIIOYEBLIM 3JIEMEHTCOM CHM-~
MeTpHH> .

a) 6) B)

Puc. 3.9. AeBsTb NAOCKOCTER CMMMETPHH KyDa
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Puc. 3.10. Ocu cummeTpuu kyba:
a) — 3Ly, 6) — 4L;, 8) — 6L,

PaccmMoTpuM Temeph BTOpOH THI 9J€MEHTOB CMMMETDHM — OCU
cummempuu. HanGoslee HarIaAHON UAMIOCTPAIINEH K IOHATHIO «0Ch
CHMMETDUN» MOXKET CJYMKHTE 'PAHEHEIH CTaKaH B MOACTAKAHHHUKE, B
TOYHOCTH NOBTOPAIOIIEM (OpPMY BKJIAABIBAEMOI'0 B HEro CTAaKaHa.
BriHYB cTaKaH U3 TAKOro IOJCTAKAHHUKA M BJIOXHEB ero o6paTHO B
MOBEPHYTOM ITOJIOMKEHWH, MBI, II0 CYIIECTBY, BRIMOJHACM OHepaIjiio
«CaMOCOBMeIeHHs ». KonmuecTBO BCEBOBMOMKHBIX «CaMOCOBMeIle-
HUH», KOTOPBIe MOTYT GBITH BHIIIONHEHBI BOKDYT NaHHON OCH, HA3HI-
Baercsd ee nopadkom. OGBEIYHO 0ch cAMMeTpHHE 0603HATAIOT GYKBO L,
a ee MOPAHOK MaJIeHbKOM IMudpoil, crosmieil Beaey 3a 9Toll OYKBOMH.
Tak, sanpumep, L, o6ozHauaeT ock cuMMeTpuu 3-ro mopangka. fcHo,
4TO PABHOCTOPOHHHUH TPEYTOJNBHUK HMeeT 0Ch CHMMeTpHH L,, KBaj-
par — L, , nenrarpamMmma — L , a Kpyr ©uMeeT oCb CHMMETPUH GecKo-
HeyHOro nopaxxa L

B xadecTBe IpuMepa AJIA AeMOHCTPALMH Ocell CHMMETDHH CHOBA
pacemorpumM Ky6 (puc. 3.10).

llepnenaukynapHO KaskJod mape rpaHeil KyGa uepes IeHTpPHI
KBaJpATOB NPOXOAHUT YeTBepHasK 0Ch CUMMeTPHH (puc. 3.10, a). 9o
O3HavuaeT, YTo Ky0 MMeeT 3 OCH CUMMETPHH YETBEPTOI0 OPAAKA, TO
ecTh 3L,. Kyb mmeer 8 Beprrun. Uepes KaxkAbie DPOTHBONOI0KHEIE
Tlapbl BePIIHH IPOXOJUT TpoitHada och CHMMETPHH, KOTODAS COBIIaza-
€T ¢ TejecHOH AuaroHansio Kyba (puc. 3.10, 6). ITo osHagaer, uTo
Ky6 uMeeT 4 0CH CHMMETPHM TPETLETO MOPALKA, TO €CTh 4L,. B ky6e
uMeetes: 12 pebep. Yepes cepenuast kaxjoi napsl pefep, mapasn-
JIeJIbHO AHATOHAJAM rpaHeil, IPOXOSUT LBOWHAA OCh CUMMeTDHH
(puc. 3.9, 6). Bro osmayaer, yTo Ky6 UMeeT 6 oceit CHMMETDHH 2-TO
nopaaka, To ecte 6L, CnemoBarenbHO, MOJHAA XapaKTepHCTHKA
oceil cuMmmeTpuu Kyba Takosa: 3L,, 4L, 6L, .
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Cy1ecTBYIOT TeOMeTPHYECKHE Tesla, HMeIolIHae OCH CHMMEeTDUN
fecrkoneuHoro nopagka L. TakyMK OCSIMH CHMMETPHH 06JaJaroT
TaK HasbIBaeMble TeJa BpauieHHs, NUIUMHAP, KOHYC U T. 1. Jioboit
JuaMeTp Ilapa TaK:Xe IpefcTasisier coboi ock L . 910 03HauaerT, 4TO
map umeeT GeCKOHEYHOE MHOXKECTBO Oceil cCHMMeTpUH 6eCKOHEeYHOTO
HopsajKa, TO eCTh L.

PaccMoTpuM Teneph emre oguH 9JAeMeHT CHMMETPHE — IEHTP
cuMMeTpHUHN. SIpKEM npHMepoM reoMeTpHYecKOH GHUIypEI, HMMe:0-
I MEeHTP CHMMETPHH, ABJsercH Ky0.

O6BIuHO VI XapaKTepPHCTHKY CUMMETPHH HeKOTODOro o6hexTa
TIIPUBOAUTCS MOJMHAA COBOKYIIHOCTE 3JIeMeHTOB cuMMeTpuu. Hanpu-
Mep, rpylla CHMMeTDH CHEXXHHKYE HMeeT BUA L.6P. 3To o3Hayaer,
YTO CHEKMHKA HMeeT OJHY 0Ch CHMMETDHH IlecToro mopsaaka Lg, To
eCTh MO¥XKeT 6 pas «camMocoBMemaThCA» IPU IIOBOPOTE BOKDPYT OCH,
¥ 6 IocKocTell cMMMeTpHA. ['pylna cuMMeTpHH [[BeTKa POMAINKH,
uMeromero 24 menecTka, uMeer BuJ Ly,24P, TO ecTh {BETOK HMeeT
OIHY OCh 24-T0 mOopAZKa U 24 NHOCKOCTH cuMMeTpuu. CyMMUpy4A Bee
3JieMeHThl CHMMETDPHH, YCTAHOBJEHHBIe XA Ky0a, IpUXOAUM K cJie-
Lymomeil rpynne cumMerpwit: 3L,4L,6L,9PC.

Kax MuI y:Ke 3HaeM, Ky0 aBifgeTcd OJHHEM H3 NATH NJIaTOHOBBIX
Tex. B Taba. 3.4 npuBefeHbl IPpyHNbl CHMMETPHH BCeX IIaTOHOBBIX
Ted.

Tabanua 3.4, Ipynnbt CUMMETPHUA NAATOHOBLIX TeA

Mmaororpanauk @opma rpaHeit CuvMmeTpua
Terpasfp PaBHOCTOpOHEHME 4L33L,6P
TPeYroABHHKHA
Ky6 Ksagpatn! 3LAL36L,9PC
Oxrasap PasHOCTOpOHHHUE 3LAL6L,9PC
TPEeYTCIbHUKH
Honexasap PasHOocTOpOHHKE 6L;10L315L,15PC
TPeYroJIbHAKH
Hrocasap Mpasunsawe 6L510L315L,15PC
TPEeYTONIbHHKH

ABanmu3 CHMMETpPHH IIJAaTOHOBLIX TeJi, KOTODEIA IIpUBeAeHLI BbI-
nre B Tabi. 3.4, mokasslBaeT, UTO IPYNIEI CHMMeETPH Kyba H OKTask-
pa, a TaK3Xe GOAeKaspa ¥ HKocasApa COBIAaNaloT, ITO CBA3AHO C TEM,
4TOo JoAeKas’Ap AVaJeH HKOCAdAPY, a Ky0 AyasieH OKTA3ADY.
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Poab MKOCA3Apa B pa3BUTUU MaTemMaTUKH

Kpome Spranzenckoii npozpammbi 1 APYrEX BLITATONIHNXCSA MATEMATH-
YeCKMX XOCTHXKeHHH, rennareHocTs Pemurca Kieiima mposeMiack
TaKJKe B TOM, 4T0 GoJiee uem 100 seT Hasax OH cyMen Ipe/cKa3aTh BEI-
AAIOMIYIOCA POJIb ILTATOHOBLIX TeJ, B YaCTHOCTHM MKOCasApa, B Oymy-
IrleM PasBUTHH HAYKH, B YACTHOCTH MaTeMaTHKH. B 1884 rogy (sa-
NOMHHM 93TOT roa) Pesvkc Kieiin onybiaukosan emle ofHy KHHTY
«Jlexnuu 06 MKocasape W pellleHUM YpaBHEHUH NATOH cTemeHU», mo-
CBAIIEHHYIO re0OMeTPHYECKOH TeOPHH HKOCAd/Ipa.

Kak usBectHo, nrOCasAp (& BMecTe ¢ HMM JBOMCTBEHHDIH eMy Joje-
Ka3Xp) 3aHUMAIOT ocoboe MeCTo B XKUBOI IpUpose; GopMy HKocasapa
MMEIOT HEKOTOPEIe BHPYCHI M PaJHOJIAPHH, TO €CTh HKOcadApaibHasd
$opMa ¥ IeHTArOHANLHASN CUMMETDHA ABJAIOTCA PYHIAMEHTANLHEI-
MH B OPTaHH3aUH JKHUBOI'O BEI[ECTRA.

B nepBoii ri1aBe KHUTH onpe/ielleHo U OGBACHEHO MECTO MKOCABAPA
B MaremaTtuke. CornacHo @. Kiefiny, TKAHE MATEMATHKH OIMPOKO U
cBoboHO pasberaerTca JHUCTAMU OTAeJbHEIX Teopuil. Ho ecTh 06bek-
ThI, B KOTOPBIX CXOAATCA HECKOJBKO JIUCTOB, — CBOeoBpa3Hble TOUKH
BeTBleHUA. X reoMeTpHsA cBASLIBAET JIMCTHI M HO3BOJSET OXBATHTL
00IeMaTeMaTHYeCKHI CMbICI PA3HBIX Teopuii. IMeHHO TaKKM MaTe-
MaTHYecKUM 00bexTOM, Mo MHeHMIo KieilHa, siBisiercss mKocaszp.
Kaelin mpaxmyem uxocasdp kak mamemamuveckuil obsexm, U3 Ko-
MOpPo20 pacx0damca 6emeu NAMU MAMEMAMULECKUX meopuil: zeo-
mempus, meopus I'anya, meopus zpynn, meopus UHEAPUAHMO8 U Jug-
pepenyuabHble YypasHeHUs.

Taxum obpasom, riasHas ujed Kieiina upessuivaiino npocra: Ka-
SKIBIR YHUKAJIBHBIA reocMeTpUYecKHH 060beKT TaK WM HHAYE CBA3aH
CO CBOHCTBAMH MKOC23Jpa.

B wem ke cocrour sHaueHMe uiel BEIIAIOMIETOCA MaTEMATHKA €
TOYKH 3peHM A TeopPUH rapMonnu? Iipesx e Becero, B KadecTee 06beK-
T2, 00'BeJUHSAIOINEr0 «IJIABHBIE JHCTHI» MATEMATHKH, BHIGpaHO «Te-
Jo IlnaTona» — ukocasap, ocuoBaEHBIH Ha 30J0TOM ceuernu. Orcio-
Za eCTeCTBEHHBIM 00pas3oM BEITEKAeT MBICJIL, UTO MMEHHO 30JI0Toe
CeveHHe H ABJAAETCA TCH PJIaBHOH reoMeTpHYecKol nieeit, koTopas,
corynacHo Kineifny, MokeT 60'beJHHUTS BCIO MATEMATHUKY.

Cospemennuku Kieitna He cymMesny 110 JOCTOKMHCTBY IOHATE U OLe-
HHUTDH PeBOJIONMOHHEIA XapaKTep « MKocadpuiecKoit» uneu Kielina.
Ee anauenue 6n110 moraTo porHo uepes 100 aeT, To ecTh TOABKO B
1984 roay, koraa uspannsckmii pusux Haun IlexT™an ony6auKoBan
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3aMeTKY, IIOATBEPKIAIONIyI0 CYIleCTBOBaHUE CIelUaJbHBIX CILJIa-
BOB (Ha3BaHHBIX KBasUKPHCTAJJIaMH), O0GJIaZAlOMUX TaK Has3bIBae-
MOM HMKOCadJpUYecKOl CHMMeTpuel, TO eCTh CHMMeTpHel 5-ro mo-
PAJKa, YTO CTPOro 3allpelleHo KIacCuuecKoil KpucTaiorpadueit.

Taxkum obpasom, emnre B XIX Bexe renuajbHasg HHTynIusa Denk-
ca KieliHa nmpuBesna ero K MbICJIHM O TOM, UTO OJHA M3 APEBHEMIIUX
reoMeTpuuecKuX GUIyp — ukocasdp — SABJISETCA IVIaBHOH IeoMeT-
puueckoy ¢urypoir marematuru. Tem cambim Kieitm B XIX Beke
BJIOXHYJI HOBYIO KU3Hb B PasBUTHE NOAEKa3IPO-UKOCA3IPUUECKOTO
IIpeJCcTaBJIeHUS O CTPYKTYpe BeeseHHOM, ITOCIe0BaTEeIIMH KOTOPO-
ro ObLJIN BeJIMKMe yueHbIe U duiocodsr: I1aToH, MOCTPOUBIINA CBOIO
KOCMOJIOTHIO Ha OCHOBE IPaBUJILHBEIX MHOTOTPDAHHUKOB, EBKJIN, I10-
cBATUBINY cBou «Hauama» M310)KeHUI0 TEOPUM IIJIATOHOBEIX TeJI,
Worann Kennep, ncnonb30BaBIINi IIJIATOHOBEL TeJa IIPU CO3TaHUH
cBoero «Kocmuueckoro Ky6ka», BecbMa OPUTMHAILHON reoMeTpuye-
ckoit Mogenu CoTHEeYHOM CHCTEMBbI.

3.8. llpaBuAbHbIE MHOTOrPaHHUKKN B NPUPOAE
M COBPEMEHHOH HayKe

XKusas npupoaa

B mupoko m3BecTHOM KHHUre HEMEIIKOro 0MoJiora HayajJa XX Beka
9. I'exkkena «Kpacora ¢opM B Ipupojie» MOYKHO IIPOYHUTATL TaKHe
CTPOKH:

«ﬂpMpOAa BCKapMAMBaET Ha CBOEM AOHe HencqepnaeMoe KOAUYECTBO yAMBM-

TEAbHbIX CO3AaHUA, KOTOpbIE NO KpacoTte U pa3Hoo6pa3mo AAAEKO NpeBOCXO-
AAIT BCE€ CO3AdHHbIE UCKYCCTBOM HYEAOBEKa q)Oprl».

CospaHus IpUpOAHl, IpUBeJeHHbIe B KHUre ['eKKesd, KpaCUBEI U
CHUMMETPHUYHEI. OTO HEOTAEIMMOE CBOMCTBO IPUPOJHONA rapMOHUH.
B KHuUre NPUBOAATCA IPUMeDPEI ONHOKJETOYHLIX OPraHM3MOB, Gop-
Ma KOTOPBLIX TOYHO IepefaeT HKocasap.

Yem »xe BbI3BaHA TaKad IPHPoAHas reomerpusanua? Moxxer
OBITH, T€M, YTO M3 BCeX MHOTOT'DAHHMKOB C TAKUM K€ KOJMUEeCTBOM
rpaHeif UMEHHO UKOCadAp UMeeT HauGo LI 0665eM ¥ HauMeHbITYIO
ILJIOIIa b OBEPXHOCTH. 9TO FeOMETPUYECKOe CBOMCTBO IIOMOTaeT MOp-
CKOMY MUKDOOPraHM3My IPeo0JIeBaTh NaBjeHre BOAHOM Tomu. UH-
TEePECHO ¥ TO, YTO MMEHHO MKOCA3Ap OKasajcsA B IeHTpPe BHUMAaHHUSA
61OJIOrOB B UX CIIOpax OTHOCUTEILHO (hopMbI BUPYcoB. Bupyc He Mo-
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3KeT OBITH COBEpIIIeHHO KPYIVIBIM, KaK cuuTasiochk paHee. YTo6wI ycTa-
HOBHUTb ero (opMy, 6pajiu pasJIUMYHbBIE MHOTOIPAHHMKY ¥ HAIPABJISAIN
Ha HUX CBET II0J] TeMU Ke yTJIaMH, YTO U IIOTOK aTOMOB Ha BUpyc. Oka-
3aJI0Ch, YTO TOJBKO OAWH MHOTOTDAHHMK JaeT TOYHO TaKylo JKe
TeHb — UK0ca30p. Ero reoMeTpruuecKue CBOMCTBA, 0 KOTOPHIX TOBOPH-
JIOCH BHILIIE, MIO3BOJIAIOT 9KOHOMHUTH FeHETUYECKYI0 HH(POpMAIHIIO.

IIpaBusIbHBIE MHOTOIDaHHUKHM — 3TO caMble «BBITOJHBIE» (DHUTY-
pel. U npupozsa sTHM IIMPOKO MoJab3yeTcd. Kprceraisl HeKOTOPHIX
3HAKOMBIX HaM BellleCTB UMeIoT DOpMY IpaBHJILHLIX MHOTOI'DAHHM-
koB. Tak, Ky6 nepenaer GopMy KpHcTaLIOB HoBapeHHOi coxu NaCl,
MOHOKPHCTAJJI aJIOMHHHEBO-KAJINEBBIX KBaCIlOB NMeeT GOpMy OK-
TasApa, KPUCTAJJ CepHUCTOro Koanuenana FeS — momexasapa, cypb-
MSIHUCTBIM CEPHOKHUCJIBIN HATPUII — TeTpaszapa, 60p — MKOCasfpa.
IIpaBunbHBEIE MHOTOTDAaHHUKH ONPEAENAIOT (hOPMY KpHUCTAJIHde-
CKHX pelIeTOK MHOTHMX XMMHUYECKUX BEIIIeCTB.

Ceiiuac yiXe HOKasaHO, YTO IIpolecc (hOPMUPOBaHUS UYeJOBeUe-
CKOTI'0 3apO/iblIla U3 AWIEeKJIEeTKH OCYIIIeCTBIASETCA IyTeM ee JeleHUSA
o «6MHApHOMY» 3aKOHY, TO €CTh CHauaJja SHIleKJIeTKa IpeBpalaer-
cs B IBe KJIETKH, 3aTeM [iBe KJEeTKH IIPeBPAIlaloTCsA B YeThIpe 1 T. .
Panpmie cumrasoch, 4To Ha BTOPOM 3Talle AejleHUsA YeThIpe KJIeTKH
(hopMHUDYIOT KBaZipaT, HO Ha CAaMOM JeJie BCe IPOUCXOAUT MO-APYTro-
My: Ha BTOPOM 3Talle [JeJleH’s YeThbIpe BOSHUKAIOIINe KJIeTKH obpa-
8y10T mempa3adp (puc. 3.1, a). [anee KJIeTKH AEJATCS JO BOCHMHU;
oHu GOPMHUPYIOT OAUH TETPa3Ap BEPIIMHOM BBEPX K OLUH TETPAadAD
BepIIMHOM BHUS, B pe3yJIbTaTe IOJIY-
yaeTcs 36e30HbLi mempaadp, KOTO-
PBIA HAIIOMMHAET II0 CBoeil (opMme
«f#mo »KU3HU», U3BECTHOE B 330Te-
puUYecKHUX Haykax (puc. 3.11).

Takum o6pa3oM, COIJIacHO COBpe-
MeHHBIM BO33PEHHUAM, Iporecc Gop-
MMPOBaHUSA HOBOH KU3HU HAaUMHAeT-
CA C AUIEKJIEeTKH, KOTOpas AeJUTCS
Ha JIBe KJIETKH.

3aTeM Ha CTaIN{ YeThIPEX KJIeTOK
3apoABIII MPUHUMaeT (GopMy TeTpa-
37lpa, a Ha CTaJUH BOCBMHU KJIETOK OH
OpuHUMaeT (opMy [ABYX CIeleH-
HBIX TeTpasApoB (3BE3JHEBIA TeTpa- . .
34p, uau Kyo). U3 nByx Ky06oB Ha cTa- Puc. 3.11. 3Be3aHbint TeTpasap
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JuM IIeCTHaAIlaTH KJeTOK ¢GopMmupyercsa chepa, a u3 cdepbl Ha
onpe/ieJIeHHOM dTalle fieJIeHus oopasyeTcs Top u3 512 kierok. [lnane-
Ta 3eMJId ¥ ee MATHUTHOE II0JIe Toe Ipe/icTaBsieT coboit Top. Bee atu
(opMBI ABJIAIOTCA CBAIEHHBIMU DUIyPaMH, UCXOLAITUMYU U3 IEPBOH
HHGOPMaIMOHHOK cucTeMEl «Ilmona *KU3HM», KOTOpasd OCHOBaHA Ha
Tak HasbiBaeMoM «Ky6e MeraTpora».

Ksa3sukpucraaasi Lllexrmana

12 Hoa6pa 1984 rozxa B HEGOIBIION CTATHE, ONYOJIMKOBAHHOM B aABTO-
puTteTHOM *xypHaine Physical Review Letters u3panjibCKUM (PU3UKOM
Hanom IllexTMaHOM, GBLJIO IpeACcTaBIECHO 9KCIIEPUMEHTAIBLHOE JOKA-
3aTeJIbCTBO CYILeCTBOBAHUA METaJIIMUYECKOI'o CIJiaBa C MCKJIIOYUHU-
TeJbHBIMHU cBoXcTBaMH. IIpu mccieoBaHUM METOJaMHU 3JEKTPOH-
HOM AM(PAKIHUU 3TOT CILJIAB MPOSIBUJ BCE NPU3HAKU KPHUCTAJLIA.
Ero gudpaknuoHHasi KapTUHA COCTABJIEHA U3 APKUX U PEryJasipHO
pacIoJIoKeHHBIX TOUYeK, COBCEM KaK y Kpucrasia. OgHaKo aTa Kap-
THHa XapaKTepu3yeTcs HaJIUUNEeM «HUKOCAdAPUYECKOM» MJIH «IIeH-
TaroHaJbHOW» CUMMETDPHUM, CTPOTO 3aIPElIeHHON B KPHUCTAJJIE U3
reoMeTpuYecKux coobparxeHuii. Taxue HeOOBIYHEIE CIIJIABBLI OBLIJIU
Ha3BaHBI Kea3ukpucmanaamu. MeHee yeM 3a rof GBI OTKPBITHI
MHOTHe Ipyrye CILIaBbl HogoOHOro Tuma. VX OBIJIO TaK MHOI'O, 4TO
KBa3UKPHUCTAJINYECKOEe COCTOSHME OKasajiock HaMHOro Gojiee pac-
IIPOCTPaHEHHBIM, Y€M 9TO MOYKHO OBLIO GBI IIPEACTABUTE.

ITonsaTHe KBasUKpPHUCTAJLIA IPEACTAaBIsIeT QYHAAMEHTAJIbLHBIN UH-
Tepec, IOTOMY YTO OHO 0000IIaeT 1 3aBepIia-
eT ollpefieleHUe KpuUcTajLia. Teopusi, KOTo-
pasi OCHOBaHa Ha 5TOM IOHSATHH, 3aMEHSET
HM3BEUHYIO U0 O «CTPYKTYPHOU eNuHUIE,
IIOBTOPSEMOH B IPOCTPAHCTBE CTPOr0 IIEPHO-
JAUYeCKUM 00pasoM», KJIFOUEBBIM IIOHATHEM
danvHezo nopsadka.

B crathe «KBasukpucTaLIbI» U3BECTHO-
ro ¢usuka [I. 'paTua nmoguepKuBaeTcs:
«39TO MOHSITUE NPUBEAO K PACIUIMPEHUIO KPUCTAAAO-
rpachuu, BHOBb OTKPbITbIe HOratctBa KOTOPOH Mbl
TOABKO Ha4UMHaem n3y4artb. Ero 3Hauenue B Mupe
MMHepaAOB MO>XHO NMoCTaBUTb B OAUH pAA C AobaB-

M3pauabckuint huank AaH  AeHUEM MOHATHS MPPaUMOHAABHBIX YUCEA K pPaLUO-
LWexTman HAaAbHbIM B MaTeMaTUKe».
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Yro e Takoe KBasukpucTayi? KakoBbs! ero cBoOMCTBa ¥ KaK ero
MOsKHO onucaTrs? Kak ynoMuHaIOCh BEIIIIe, COTVIACHO OCHOBHOMY 3a-
KOHY KpHCTaJLUIOrpad@uu Ha CTPYKTYDPY KpHCTaJlJIa HAaKJIagbIBalOTCS
crporue orpanuueHus. CorjiacHO KJacCHYeCKHUM IIpeACTaBJIeHUAM,
KPHCTAJLI cocTaBiisfeTcd ad infinitum u3 efuHCTBEeHHON STYEHKH, KO-
TOpas JOJI’KHa IIJIOTHO (FpPaHb K I'PAHMU) YCTHJIATH BCIO IJIOCKOCTE 6e3
KaKuXx-aInbo orpaHuYeHn .

Kax nsBecTHO, IJIOTHOE 3aII0THEHME IJIOCKOCTH MOXKeET OBITE OCy-
IIeCTBJEHO ¢ IIOMOIIbLI0 mpeyzoavHukos (puc. 3.12, a), keadpamos
(puc. 3.12, 6) u wecmuyzoavHuxos (puc. 3.12, z). C nomomsio namu-
Y20nbHUK08 (nenmazoHos) Takoe 3almOJHEHUe HEBO3MOYKHO (pHC.
3.12, 8). Te *ke Gurypsl mokasaHsl Ha puc. 29 Ha BETHOH BKJIeHKe.

TaxoBBI OBLIM KAaHOHBI TPAAUIIMOHHON KpHCTaLIorpaduu, KoTo-
pble CYyIIeCTBOBAJY O OTKPHITHUSA HEOOBIYHOIO CIIJIaBa AJIOMUHUS U
Maprasna, Ha3BaHHOI'0 KBasuKpucraaioM. Takoii criiaB o6pasyercs
Ipu cBepX6BICTPOM OXJIaXIeHUM paciiaBa co ckopoctsio 10° K B ce-
kyHAy. [Ipu sToM npu A paKIuOHHOM HCCIeL0BaHUH TAKOTO CILJIa-
Ba Ha 9KpaHe — YHOpPAJOYEHHAS KapTHHA, XapaKTepHas IJA CUM-
MeTPHU HKOocaszpa, ob6JyaZlafolero 3HAMEHUTHIMM 3allpelleHHbIMU
OCAMU CUMMETDPUH 5-T'0 MOPALKA.

HeckonbKko HayYHBIX TPy BO BCEM MUDe Ha IPOTSAXKEHUH He-
CKOJBKHX IOCJEeAYIOMUX JIET UBYYUIN STOT HEOOBIYHBIN CILIAB I10-
CPEZCTBOM B3JIEKTPOHHON MHKPOCKOIIMY BBICOKOrO paspenieHus. Bee
OHM IOATBEPAUIN HUJAealbHYIO OJHOPOAHOCTh BEIIECTBa, B KOTOPOM
CHUMMeTPHUA 5-T'0 IOPSIJKA COXPAHAIACh B MAKPOCKOMMMYECKNUX obJac-
TAX C pa3MepaMu, OJIU3BKUMH K pasMepaM aTOMOB (HECKOJIbKO JeCAT-
KOB HAHOMETPOB).

CorsiacHO COBpEMEHHBIM BO33peHHMSM paspaboTaHa cienyolas
MOJIeJIb IOYUYeHUA KPUCTAIIMYECKOM CTPYKTYPhI KBAa3UKDHUCTAJIA.

B) r)

Puc. 3.12. NAoTHOE 3anoAHeHue NAOCKOCTH MOXET ObiTb OCYLIECTBAEHO
C NOMOLLbIO: @) — TPEYroAbHUKOB, 6) — KBAAPATOB, I) — WECTUYrOALHUKOB
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B ocHoBe aT0it Mozenu sexuT nonaTHe «6azoBoro siementas. Co-
[JIACHO 3TO¥ MOJeNN BHYTPeHHHI MKOCA’AP U3 ATOMOB AJIOMUHHUSA
OKDY?K€H BHEIIHUM HMKOCa3[poM M3 aTOMOB Maprauma. MKocasapsr
CBS3aHBI OKTad/paMU U3 aTOMOB MapraHia. B «6azoBoM ajemMeHTe»
uMeeTcs 42 aToma amoMuEns u 12 aToMoB Mapragma. B mporecce 3a-
TBePAeBaHUA IPOUCXOAUT OhIcTpoe opMHpoBaHUEe «6A30BBIX 2Je-
MEHTOB», KOTOpBIe OBICTPO COEAMHAIOTCH MEXAY C06OMH YKeCTKHMU
OKTa3IpUIECKUMHU «MOCTHUKaMu». HaloOMHUM, UTO rpaHsIMY MKOCAa-
9Apa ABJIAIOTCHA PABHOCTOPOHHME TPEYTOAbHUKN. YUT0o6E 06pasoBa-
€A OKTadAPUYECKUH MOCTHK M3 Maprasiia, HeoO0XOAUMO, UTOGEI IBa
TaKHX TPEYroJbHUKA (II0 OHOMY B KasKAOM AYEHKY) IPUGINBHINCE
MOCTAaTOYHO GIM3KO APYT K APYTY U BEICTPOMJIMCEH apaJuleabHo. B pe-
8yJbTaTe TAKOro GU3UUECKOro Ipolecca ¥ 06pasyeTcst KBasMKPUCTAI-
JINYECKas CTPYKTYPa C «HKOCadJpUYECKOM» CIMMeTpHeii.

B nocnennue necaTuieTus 6b1I0 OTKPHITO MHOTO TUIOB KBAa3H-
KPpUCTAILINYECKUX CIIaBOB. KpoMe HMEIOIINX «HKOCAdIPHUUECKYIO»
CHMMeTpHIO (5-Tr0 MOPARKA) CILIABOB, CYI[eCTBYIOT TAKKE CILIABLI C
AeKaroHaJbHOW cuMMerpHeit (10-ro mopsakxa) ¥ goZeKaroHa bHOM
cummerpueii (12-ro mopsnka). PusuyecKue CBOHCTBA KBa3HUKDH-
CTAJIJIOB HaYaJIk UCCJIeAOBATE JUIIL HeaBHO.

KaxoBo »xe mpakTuueckoe 3sHaueHHe OTKPBITHS KBaSUKPHUCTAJ-
J08? B ynomsaryTOI BhIITe cTaThe I'paTiia oTMeuaercs:

«MexaHuueckas NPOYHOCTb KBa3UKPMUCTAAAMYECKUX CMAABOB pe3ko Boapac-

TaeT, OTCyTCTBME nNepuoAn4HOCTH MPUBOAUT K 3aMEAAEHMIO paCHPOCTpaHe-

HUA AMCAOKAUMA NO CpaBHEHMUIO C 06bIYHBIMU MeTaAAaMU... ITO CBOMCTBO

umeeT 6oAblIoe npr/\aAHoe 3Ha4veHue: npmumeHeHue MK0C83ApMHeCKOI71 (’paBbI

NO3BOAUT MOAYYUTb AErKue U OYeHb NPOYHbIE CNAaBbl BHEAPEHWEM MEAKHX

YyacTtuu KBa3MKpMCI'a/\/\OB B a/\IOMMHl'IeByIO ManMLly».

WU B sakmoueHMe ellle OfHO 3aMeyaHHe, Kacalolleecs HUCTOPHUU
PasBUTHUA «0NE€KadAPO-UKOCAIAPUYECKON NOKTPUHEI». Kak ymomu-
HaJIOCh BhINIE, MeHUAJIbHBIN HeMenKuit matemMaTuk Penuxc Kiein
ellle B IIPOIIJIOM BeKe IPeACKa3al BHIAAIIIYIOCA POJTh HKOCAdpa B
Pas3BUTHH HayKH. JII06OIBITHO, YTO 9TO IpeAcKas3aHue GBLIO CAeNIaHO
B 1884 roxy, To ecTs poBHO 32 100 JeT 0 MOMeHTa OIIy6IMKOBAHMS
ypHaJoM Physical Review Letters cratbu IllexTMana 06 OTKPEITHH
KBa3uKPUCTAJJIOB.

B uem ke cocTOMT METOHOJIOTHMYECKOe 3HAUYEHHE OTKPBHITUSA KBa-
suKpucTanoB? Ilpex e BCero, OTKPLITHE KBa3HKPUCTAJLIOB SIBJISET-
Cs MOMEHTOM BEJIMKOI'O TOPKECTBAa «JOAEKa3[ApPO-MKOCAdLPUIECKOM
AOKTPHHBI», KOTOPas IIPOHU3BLIBAET BCIO MICTOPHUIO €CTECTBO3HAHUA U
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SIBJISIETCS HCTOYHMKOM IIyGOKMX M [IOJIe3HBIX HayYHBIX uei. Bo-BTo-
PBIX, KBA3UKPUCTAJIBI Pa3PYLININ TPAAUIMOHHOE [IPEACTABICHHE O
HEIPeOZ0IMMOM BOZOpasziesie MEXAY MUPOM MUHEDAJIOB, B KOTOPOM
TIeHTaroHaIbHAs CUMMeTPHU A Oblila 3alpellieHa, ¥ MEDPOM KHBO IpH-
POJEL, '/le IeHTaroHaIbHAA CHMMETDPUS ABJIAETCS OLHOMN U3 Hanboree
pacnpocTpaHeHHEIX. 1 He cieayeT 3a6bIBaTh, UTO IJIaBHOI IPOIIOPIH-
elf UKOCas/pa ABJISAETCs 30JI0Tast Mponopnus. U OTKPBITHE KBa3UKpH-
CTaJIIIOB ABJIAETCH ellle OJHUM HAYYHBIM IOATBepsiKAeHUEM, ITO, BO3-
MOHO, MMEHHO 30JI0TasA IPONOPLMS, MPOABIAIOmAA ce6a Kak B
MMpe JKHBOJ IPUPOIEI, TAK H B MHPe MMHEPAJIOB, ABJIAETCH IIABHOM
NpoNopuMe MUPO3TaHHUA.

lNAnTku lMNenpoysa

Korga Han IllexTmMan mpuBen 9KCIIEPUMEHTAJIILHOE N0Ka3aTeIbCTBO
CyIIeCTBOBAHMS KBa3UKPUCTAILIOB, 06Iafalolux uKocasdpuyieckuoi
cummempueil, PU3UKH B IOUCKAX TEOPETUUECKOTO O0'h ACHEHU S deno-
MeHa KBa3UKPHCTAJJIOB 06paTH/IN BHUMaHHe Ha MaTeMATHIECKOe OT-
KpBITHE, clelaHHOe Ha 10 yeT paHbIe aHTIMHCKUM MATEeMATHKOM
Poppxepom TleHpoysom. B kadecTBe «ILIOCKONO aHAIOra» KBasUKpPH-
cTasuIoB GbLnu BhIGpank! naumkxu ITenpoysa, IIpecTaBISoIIe CO6O0
alepuofUYecKre PeryJisipHEle CTPYKTYPHI, 06PasOBaHHBIE «TOJICTBI-
MH» 1 «TOHKMMH» POMGaM¥, MOAIUHAIONUECH TIPOIOPIUU 30I0TOr0
ceveHusi. Umenno muntkm ITenpoysa GBIIM B3ATHI Ha BOODPY KeHHe
KpucrajiorpagaMu 1 o6bACHeHNA (HeHOMEeHa KBaSHKDHUCTAJLIOB.
Ilpu arom poss pombos ITenpoysa B IIPOCTPAHCTBE TPeX U3MepeHHIH
Ha4asy UrpaTe HKOCadAPHI, C IIOMOIILI0 KOTOPEIX U OCYIECTBIIACTCA
IIOTHOE 3aIT0JIHEHHWE TPeXMEPHOI'o IPOCTPaHCTBA.

PaccmoTrpum eime pas BHUMATENBHO
IeHTarod Ha puc. 3.13 u pue. 30 Ha
IIBETHOU BKJIEHKeE.

ITocne mpoBenenus B HeM guaroma-
JIel UCXOAHBLIM IeHTAaroH MOKeT GbLITh
TIpeJCTaBIeH KaK COBOKYIIHOCTH Tpex
THUIIOB reOMeTPUYeCKUX Guryp. B men-
TPe HaXOAUTCA HOBEHIM IIEHTAroH, 06pa-
3yeMbI TOUKaMU IIepecevYeHnsd AUaro-
Hayeii. Kpome Toro, menraron ma puc.
3.13 BriIOUaeT B ceGs MATH paBHOGes-
PEHHBIX TPEeyroabHUKOB, OKpalleHHBIX
B TeMHBIH IBeT, U IISATH paBHOGEIpeH-

Puc. 3.13. MeHTarox
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a) 6)

Puc. 3.14. «3on0Tble» poMObi:
a) — «TOHKM» poMb, 6) — «TOACTbIH» pomMb

HBIX TPEYroJILHUKOB, OKPAllleHHLIX B CBeTJIbIY IBeT. TemHBIe Tpe-
YTOJILHUKY SIBJISIIOTCS «30J0THIMI», TAK KaK OTHOIIIEHHNE Oelpa K oc-
HOBaHUIO PaBHO 30JIOTOM MPOMOPIIMH; OHU KMEIOT OCTphIe yIJikl B 36°
IIPY BepUIMHE M OCTPbIe YIJIkl B 72° mpu ocHoBaHUU. CBeTible Tpe-
YTOJIbHUKH TaKoKe ABIAIOTCA «30JI0TBIMHU» , TAK KaK OTHOIIIeHUE 6eJ-
pa K OCHOBAHHIO PABHO 30JIOTOH IIPOIOPIIUN; OHU MMEIOT TYIIOMH YIoJI
B 108° mpu BepuinHe ¥ OCTPHIE YIJIbI B 36° TP OCHOBAHUH.

A Temepb CoeAMHUM JBa TEMHBIX TPEYrOJbHHMKA U ABa CBETJBIX
TPeyroJbHUKA UX OCHOBaHUAMU. B peayJibTaTe MBI IOJYYKUM JBa 3010
muix pomba. I1epBbiil U3 HUX (TEMHBIH) MMeeT OCTPLINA yroy B 36 ° u Ty-
moii yroy B 144 ° (puc. 3.14 u puc. 31 Ha iBETHOM BKJIEHKe).

Pom6 Ha puc. 3.14, @ 6yaeM HasLIBATH MOHKUM POMOOM, a poMO Ha
puc. 3.14, 6 — moacmuvim pombom.

AHrauiickuii MateMaTuk U Gusuk Pomsxepce IleHpoys ucmonn30-
BaJI «30JI0ThIe» POMOBI Ha puC. 3.14 11 KOHCTPYHUPOBAHUSA «30JI0TO-
ro» mapkera, KOTOpPbIX ObLI HasBaH naumkamu Ilenpoysa. Ilantru
Ilenpoysa mpeAcTaBAAIOT cO00 KOMOMHAIIMIC TOJCTHIX M TOHKHX
poM60B, MOKa3aHHYIO Ha puc. 3.15.

Ba)xHO MOAUYEepPKHYTh, UTO naumku Ilenpoy3a uMMeIOT IeHTaro-
HaAJbHYIO CHMMETPHIO, MY CUMMETDHIO 5-I'0 IOPAAKA, a OTHOILIIeHHe
YKCJIa TOJCTHIX pOMGOB K TOHKMM CTPEMUTCA K 30JI0TOM mpornopuuu!

dDyArepeHbl

A Temeps pacckaskeM elrje 06 OIHOM BEIZAIOIIEMCS COBPEMEHHOM OT-
KPBITHH B 00JIACTHA XUMHUHU. ITO OTKPEITHe 6B1I0 caenano B 1985 ro-
Iy, TO €CTh HECKOJbKHUMHU roOfaMHU MO32Ke OTKPLITHA KBasHKPHUCTAJ-
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o &gl
Puc. 3.15. [auTku NeHpoy3a

soB. Peub umper o Tak HasweIBaeMEIX GyJurepeHax. TepmunoMm
«(yJepeHbl» Ha3bIBAIOT 3aMKHYThIe MoJIeKyJbl TUna Cqy, Cro, Crg,
Cg4» B KOTOPBIX BCe ATOMEI yIrilepofia HaXo4ATCA Ha ChepuIecKoil niau
ctheponianbHOM MOBEPXHOCTH. B 3THUX MoJIeKyJIaX aTOMEI yIJIepoha
PAacIIOJIOKEHBI B BePIINHAX IPAaBUJIbHBIX IIECTHYTOJbHUKOB HJIH I1A-
TUYTOJbHUKOB, KOTOPhIE IIOKPHIBAIOT IOBEPXHOCTE Chephl UIN che-
poupa. IlerTpanbHOEe MecTo cpeiu QyLIePeHOB 3aHUMAaeT MOJIEKYJIa
Cgo» KOTODaASI XapaKTepu3yeTcs HauOOJBIIEH CHMMETDHEH U, Kak
cJIeicTBUE, HaMOOJIbieil cTabuILHOCTBIO. B 3TO# MoJIeKye, HaIo-
MUHAION[EeN TOKPHIMKY (GyTO0JBHOr0 MsAdYa ¥ UMEIOLIYVIO CTPYKTYPY
NIPaBUJILHOTO YCEUYeHHOro uKocaszpa (puc. 3.2, 0 u puc. 3.3), aTOMEI
yriiepojia pacloJiaraloTcs Ha ceprdyecKoi IMOBEPXHOCTH B BepIIIH-
Hax 20 mpaBUJIBHBIX IIECTUYIOJbHHUKOB M 12 NpaBUJIBHBIX MIATH-
YTrOJIBHUKOB, TaK YTO Ka’KIbIM IIECTUYTOJbHUK FPAHUYHUT C TPEeMs
IIECTUYTOJbHUKAMU ¥ TPeMs NMATHYTOJbHUKAMHU, a KasKAbIA IATH-
YrOJIbHUK I'DAHUYUT C IIECTUYTIOJbHUKAMHU.

Tepmusn «dyiiepeH» 6epeT cBoe HaYaJI0 OT UMEHHN aMepUKAaHCKO-
ro apxutextopa Bakxmuucrepa ®@yinepa, KOTODBIH, OKasbIBaeTcH,
WCIIOJIb30BaJI TAKHE CTPYKTYDPHI IPU KOHCTPYHMPOBAaHUM KYIIOJIOB
3maHU (elle OgHO IPUMEHEHUEe YCeUYeHHOT0 HKocasapal).

®DyiepeHsl, 0 CYIIECTBY, IPEACTABIAIT CO00i PYKOTBOpDHLIE
CTPYKTYpPHI, BEITEKalomue n3 (HyHIAMeHTAJbHBIX DU3HYECKUX HC-
ciemoBaHuit. BnepBrle oHM OBLIM CHUHTE3UPOBaHEI B 1985 roay yue-
HeIMHU I'. Kporo u P. Cmosiu, monyunBmuMu B 1996 roxy HobGesres-



288 O rnasa 3. NMpaBUNbHLE MHOTOTPAHHUKN

CKYyI0 TIpeMHIc 3a 5T0 OTKphiTHe. Ho B 1992-M uX HeoXHAaHHO
oOHAPYKHJIH B HOPOJax JOoKeMODHIICKOro IIeprAoja, TO ecTh pyJie-
peHEl OKa3aJINCh He TONBKO PYKOTBOPHEIMHA, HO U IPUPOJHBIMH 06pa-
sosaruamMn. Ceityac ¢ysuiepeHsl HHTEHCHBHO U3y4JaloT B gabopaTo-
PHfX PasHBIX CTPAH, HHITAACH YCTAHOBHTD YCJIOBHA HX 06pa3oBaHus,
CTPYKTYDPY, CBOHCTBA K BO3MOXKHEIe c(lepEl IPHMeHeHU 4.

HanboJiee TOMHO U3YYeHHLIM IpeiCTABATENb ceMelicTBa ¢yJLie-
peroB — ¢ynneper-60 (C,,) (ero HaspIBalOT MHOTAA 6aKMHHCTED-
dyniaepen). HaBecTHE! Takme dymnepersl Cy u Cg,. Pynnepen Cg
[IOJIyYalT HellapeEHeM rpaduTa B aTMocthepe retus. Ilpu sTom o6-
pasyeTcs MeJKOJAUCIEPCHBIH, NOX0KHUI HA CasKy OPOIIOK, cojiep-
skaruit 10 % yraepoja; opu pacTBopeHHH B OeH30JIe TIOPOIIOK A4eT
pPacTBOP KPAacHOTO IIBeTa, H3 KOTOPOI'O ¥ BEIPAIUBAIOT KPHCTAJLIIBI
Cgo- @ynnepeHE! 06,1a1a10T HEOOBIYHBIMM XEMHYECKUMH ¥ pU3u-
YeCKUMH CBolicTBaMHu. Tak, IpH BLICOKOM gaBaeHuM Cg, CTAHOBHT-
cA TBepPAEIM, Kak ajimas. Ero Mosexyabr o6pas3yoT KpHCTALINYEe-
CKYIO CTPYKTYDY, KaK GBI COCTOAIYIO M3 HASATEHO MIafKUX I1apos,
¢BOOOHO BpAIAOIIHXCA B rPaHEelleHTPUPOBAaHHOA KyOHuecKoH pe-
meTKe. Braronapa aToMy cBoiicTBy Cy, MOXKHO MCHONB30BATh B Ka-
yecTBe TBepAoi cMaskH. Pyitepensl o61aNa0T TaKKe MAarHUTHEI-
MH ¥ CBEpXIIPOBOJSIUMH CBOICTBAMH.

Poccuiickue yuensie A. B. Exenknit m B. M. CMupHOB B cBoeH
cTaThe «DyiepeHsl s, oNyOIHKOBAHHOH B JKypHaJe « Ycirexn GUsHU-
gecKHX Hayk» (1993, Tom 163, Nt 2), ormeuaroT:

«DyArepeHbl, CYLIECTBOBAHME KOTOPBIX BblA0 YCTaHCBAEHO B cepeaute 80-X,

a 3tpheKTUBHaA TEXHOAOCEMA BLIAGAEHWS KOTOPHIX Obiaa pazpaboTaHa B8 1990

roay, B Hacrtoslee Bpema CTaAn MnpeaAMeToM MHTEHCUBHBIX UCCAEAOBAHMIA Ae-

CATKOB Hay4HbiX rpyﬂn. 3a pe3yAbTaTamu 3TUX UCCAEAOBAHWH NPUCTaAbHO

HabBAIOAQIOT NPUKAAAHBIE PHMPMBL. F1OCKCABKY 3Ta MOAMIMKAUMA YTAEPOAA

NPENOAHECAA YHEHDIM LEABIA PAA CIOPNPU308B, ObIAO 6bt HEpa3yMHBIM OBCYX-

AATb NPOrHO3bl M BO3MOXHBIE MOCAEACTBUS M3yUeHust (PyarepeHos 8 BanXKan-

uiee AeCATUAETUE, HO CACAYET ObITL TOTOBLIM K HOBbIM HEOXHAAHHOCTSIM».

Hosas reometTpuyeckasi TEOprs CTpOeHUA IAEMEHTAPHbIX
HacTul

Korza HanucaHEHe HACTOAMIEH KHUI'Y GIM3MI0CH K 3aBepIIeHA0, Ha
caliTe «Akagemus TpuaHTapBEsMa» (http://www.trinitas.ru) 6s11a
ONy6JIMKOBaHA CTaThbA pocCHICKoTO mceenoBarens Miusr Boagosa
«TeomeTpudeckas TeOpPHsS CTPOSHHA 3JIeMeHTApHBIX 4dacTuin». Co-
Aep:aHde cTAThU 0KAas3ajoch HACTOJNBKO HHTEDECHBIM ¢ TOUKH 3pe-
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HHSA TPUJIOKEHUH 3HAHUHN O IPABUILHEIX MHOTOIPAHHAKAX, YTO aB-
TOPBLL PEIIMJH BEJKUATE STOT OPUIMHAJBLHLIN MAaTepHasl B KHUTY,
HeCMOTPA Ha ero CIIOPHOCTb ¥ AHCKYCCHOHHOCTE.

CyiiecTBYIOIIAE TEOPUH CTPOCHHS 3JIeMeHTAPHBIX YacTHI, Kak
[IPaBHUJIO0, He PACCMATPUBAIOT YaCTHUIh KaK MPOTAMXKEHHbIE 00 HeKThI,
EMeIide KaKyI-JIA60 BHYTPEHHIOW CTPYKTYPY. MeX Iy TeM JOorHd-
HO OBL7IO OB IPEATIONOKKUTE, UTO MACCa YACTUILI 3aBHUCHT OT ee Ipo-
CTPaHCTBEHHOM MPOTAMKEHHOCTH, & TOYHee, 00'beMa. ITO IPEATIOT0Me-
HHe Tak)Ke IIOJKpeniserca TrUmore3cii «Bosbiioro B3phiBas, MO
KOTOpOI1 Bes BUANMas BceseAHas o6pasopayiach IPAKTHYECKH OIHO-
BpeMeHHO. CKOpee Bcero IJIOTHOCTL pa3jIMYHLIX YACTHIl, CO3AaBae-
MBIX OIHOBpPeMeHHO, Ob111a oOfUHAKOBOH. C 60JbIINOH A0SeH BEPOATHO-
CTH MOXHO I'OBOPMTH O TOM, UTO H HJIOTHOCTH BEHIECTB& B ITAPOKOM
[NOHUMAaHHUH, TO €CTh YACTHI], KOTOPLIE IPHHATO HA3LIBATE 3J1€MEeHTap-
HBIMH, TAKXKe OZUHAKOBA B paMKax HalJNOZaeMod peaJlbHOCTH. 9TO
IIPEeAIIOIOKEHYE O PABHOMEDHOMH IIIOTHOCTH YaCTHI B UX ONpejeleH-
HBIX pa3Mepax JIErVIO B CCHOBY IIpeJjlaraeMoil «reoMeTpHYeCKOl Teo-
PHH».

CoBpeMeHHBIE MeTOALI U3YUEHUST CTPOCHUS dJIeMeHTapHBIX dac-
THILI, 3aKJIOYAIONINECS B UX PA3rOHe HA YCKOPHTeJNe H pasOUBaHUY O
MHUIIIEHb, MOYXHO CPaBHHUTL C H3YUeHHEeM CTPOeHKS YCJOBHOTO Ka-
MellIKa IIYyTEM ero pasroHa A0 cyOCBeTOBLIX CKOpocTeit, pa3dbuBanua
ero O CTeHY M HCCIeXOBaHMUS MOJYYeHHBIX o6ioMioB. BesyclosHO,
MHOTHE OTKDBITHS IPHA U3VUYEHHH DJIeMEHTAPHBIX YaCTHI CASTAHBI
Onarogapd MMeHHO TAKHM MeTofam. Ho mpudYHclIeHue K paspiaay
SJIEMEHTAPHLIX BCe GGJIBIIEro KOJIUYecTBa 9acTHUIl, PE30HAHCOB, 60-
30HOB faeT OCHOBaHME CYUTATH, ¥TO JHOO He BCe OHU MCTHHHO 3JI€e-
MeHTapHBIe, JHO0 KPHUTEPHH HX oT60pa HEOOXOAMMO MEHATHL, JHGO
HYXXHO Kak-TO OOBACHHUTH CYIeCTBYIOLlee MMOJOKeHNe BellleH mpo-
CTHIM H IOHSTHBEIM CIIOCOOOM.

IIpu pasroHe 4acTHUI] IO CYGCBETOBLIX CKOPOCTEH MPUPOCT MACChi
BecbMa 3Ha4YWTEJNIeH, YTO MO3BOJNJI0 HAOJAI0JATh YACTHUIIEI ¢ Maccolk
HaMHOro 60JIbIIIe, YeM Macca TpoToHAa. Ecji cpaBHUBATE BCe 3TO C [10-
OBITKAMH HCCJIeJOBAHHAS YCIOBHOTO KaMelllka, TO B MOMEHT VZapa o
CTeHy OH IIPeBpPAINAaeTCsI B OTPOMHEIH OYJABLKHHUK U pasjeTraercsa Ha
KYCKH, Macca KOTODBIX HAMHOTO 60JIbIlle MACChl HCXOAHOTO KaMerll-
xa. AMeHHO 9TO ¥ BBeJO HccleqoBarTelyeil dJleMeHTapHEBIX YaCTHUIL B
3abiIyKAeHMe, YTO KYCKH, HAa KOTOpbIe Pas/IeTAeTCA MCXOLEas Jac-
THIA (IPOTOH), TAKKe SABJAITCH CAMOCTOSATENBHBIMH YaCTHIIAMM.
HMeHHO MO3TOMY MOMEITKY CHCTEMATHU3HPOBATE U KAK-TO O0BACHATE

20-.239]
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BCe M3BEeCTHEIE 3JIeMeHTapHEIe YacTHIEL He YAAIOTCH, TIOCKOJbKY BCe

HCCJIeAOBAHUSA BeJyTCA C MHOTOKPATHO YBeJIHYEHHLIMHM YaCTAMH
(xycxaMu) IpOTOHA U TeX IPOAYKTOB, Ha KOTODBIE 3TY KYCKH pacia-
JaloTcAa gajee.

Eme B 1917 roay II. Opendect 0TMETH, YTO B €BKJIHUAOBBIX IIPO-
CTPAHCTBaX ¢ pasMepHOCTLIO GoJiee TpPeX He MOTYT CYIIecTBOBATh yC-
TONYHBHIE AHAJIOTH ATCMOB ¥ ILTaHETHBIX cucTeM. Ho mocKoJIBRY IpH
PasMepHOCTH MeHee TpeX He MOT'YT BOSHHUKHYTL CJIOKHEIE CTPYKTY-
PBI, TO TDH ABJIAETCS eAUHCTBEHHOW Da3MEepPHOCTHIO, IIPM KOTODOM
pPeaNu3yIOTCs OCHOBHEIE, YCTOHYHBLIE AJIeMeHTHI BeenenHo#, TO ecTh
3JIeMeHTapHbIe YaCTHIBI.

Jloruwuno 66110 GBI IPEAIONI0KHTE (IpUMeHNB npuaNuI OKKaMa),
YTO H 3JeMeHTAapHBIE YACTHIILI CYIIECTRYIOT B TPeXMEDHOM BHIe H
ToJibKo. ClemoBaTeNsHO, BCe CBOMCTBA, H B NEPBYIO OYepelhb Macca,
3THX YaCTHIL ONPeAeNAITCA TONBKO X CTPOeHneM M 00'beMOM B Ha-
IIeM TPEXMEepHOM MHEpe.

Bee amu foBofapl ¥ 6b1nu mostokensl Unneit BongoBLIM B OCHOBY
cJegyoilelf rUNOTe3sl, K KOTOPOi, KAK OKa3aJioch, OH HPHILE] MHO-
TO JIeT Hasaj, eite OyoyYu YYeHHKOM CpeJHell HIKOJIEI.

I'mnoresa Hasum Boanoma: saemenmaphsie wacmuust npedcmas-
asiom co6oil npasunvHbie U NOAYNPABUAbHbIE MHOZ0ZpaARHUKUL. Mac-
ca wacmuybt (8 noxoe ) onpedensemcs 00seMOM COOMBEMCMBYIOULL20
MHO20ZpaAHHUKA U 3a6ucum om Oaunwvt pebpa. Ilposenernua padnuy-
HbLX 3AKOHO08 COXPAHEeHUs Hepu3uieckux 3apacos (AenmoHHbLX, 6a-
PUOHHBLX U NPOYUX ) — CAedcmEus 3aKOHA COXPAHEHUA CIMPYKMYPbL
MHO0202DAHHUKE, BHLPAHCEHKO 8 €20 0CAX CUMMEMPULL.

HaJsee BoamoB nogbupaer ciefyiollee COOTBETCTBHE MEXKAY Iepe-
YHNCJIEHHLIMH BhILE 3JIeMeHTaPHBIMH YACTHIAMY Y TPaBHJALHEIMH U
MONyNPaBHJIBHEIMM MHOTOIpaHHMKamMu. B ocmoBy Taxoro mogbopa
OH KJaJeT CJIeAVIOUINe paccyxaeHUsa. OH HAYMHAET C IJIATOHOBBIX
tes. Kak cinenyet us tabi. 3.1, cpelin NJIaTOHOBLIX TeJ MOYKHO BELIe-
JIHTH ABe I'PYNONEl TaK HA3HIBaEMBIX JIVAJBHBLIX MHOTOTPAHHHKOB,
KOTophle TpaHCchOpMUPYIOTCA APYr B pyra, ec/iH LeHTPLl rpadei
OAHOTO IPMHATE 38 BePUINHEBI ZPYTOr0 H KOTOPLIe HMEIOT OXHHAKO-
Bble rpynnet cummerpnii (taba. 3.4). JyaJisHBIMM NPABHJILHBIMHU
MHOTOTPAHHHKAMH ABJIAIOTCA CHEeAYIOIIKe IIaphl: zeKcaadp U okma-
3a0p, Golerasdp 1 urkocasdp. ¥ KaJoH K3 3TUX Hap OAUHAKOBOE KO-
Ju4ecTBO pefep, a KOJHMYECTBO BEPIIWH U I'PaHed MeHAIOTCH MecTa-
mu. Boazos mpepmosaraeT, YTO 3TH Haphbl CBS3aHBEl JIENTOHHLIMH
3apAAaMU, TOT/a IepBas Iapa 3To 3AeKmpor, Koropomy Boangos npu-
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muceiBaeT GOpPMY zexcasdpa UMK Kyba, U 3AeKMmpPOHHOE HelmpuHo,
KOTOpPOMY IIPUIINCHBaeTcA opMa oxmasdpa.

[Ipy 3TOM BTOpad Tapa — BTO MI00H, KOTOPOMY IIPMINCHIBAETCs
dopMa dodexaadpa, U MiOOHHOE HellmPUHO, KOTOPOMY NIPHIIHCEIBAET
cs1 popma uxocasdpa.

Kpome Toro, CYIeCTBYeT TaxiKe WPABHJALHBEIN MHOI'OCPpaHHHK,
mempaadp, KOTOPLIiL nyanen cam cebe. Ero opMy npunuchiBaeTcs
gomony.

BosnuKaeT BOIPOC: KAKOBEI OCHOBaHHA JIJIA NPUNHCHIBAHWS 3JIe-
MEHTApHOH YacTHIE GOPMEI TOTO HJIH MHOTO MHOTOrpaHHHKa? JTHM
OCHOBAaHMEM SBJseTcd rumoresa Boagosa 0 TOM, 9TO MaCCa YaCTHIHI
(B mOKOe) oTpeziesIAeTcs 0GHeMOM COOTBETCTRYIOIIEro MHOTOrPAHHIKA
M 3aBHCHUT OT JNNHLI pe6pa. B KauyecTBe NpHMepa PACCMAaTPHBAIOTCH
[eBSTH THIIOB 3JE€MEeHTapHBIX YacTUI. K HUM OTHOCATCA Y (pomon),
Jenmonbi: v, (3nemponHoe Hellmpuho), v, (Mi0oHHOE HeillmpuHo), v,
(may-neiimpuno), € (anexmpon), p (mioon), T (may-Me30H), ME30HbL:
n° (nu-0 meson), n*'" (nu-naoc/munyc meson). Bonfos noxaseiBaeT
TLIOZOTBOPHOCTS TAKOro MOAX0o/a.

Hanpumep, Macca MiooHa (B 2JIEKTPOHHEIX Maccax), KaK M3BecT-
Ho, paBHa 206,7; ¢ Apyroii CTOPOHBI, €CIH IPHHATD AJINHY CTODOHDI
Nofexasfipa paBHOH 3, TO ero 06beM CTAHOBUTCH PABHBIM 206,9. Or-
CI0fa BbITEKaeT, YTO IOrPEIINOCTh ONpe[esIeHHA Macchl MI00HA, 10
HOBOH TEODHH, COCTABJIAET MeHee CEMHU COTHIX IIPOIEHTa, UTO ABJIA-
eTcs1 oueHb XOPOIIMM COBIAZIEHMEM C SKCIePUMeHTaIbHbIMH AaHHEI-
Mu. Y 3TOT AKT HENB3S CYMTATH CIy4ailHBIM COBIAJIEHNEM, TO €CTh
Mi0on uMeeT dopMmy dodexasdpa. TlogoOHBIM XKe oGpasom Bosaos
060cHOBEIBAET BHIGODP APYTMX IJIATOHOBHIX Tell B KadecTBe (rOPMBL
ellle YeTHEIPeX 3JeMeHTapHLIX JaCTHII.

Ho O/1aTOHOBBIX TeJl BCEro IATH, & YUCJIO dJIEMEHTaPHBIX YACTHIL,
o BosznoBy, fesars. [losromMy Bonos ofpamaercs K APYriuM LINPOKO
H3BECTHRIM MHOTOTDaHHHKAM, B YACTHOCTH K apXumedossim mesram u
ebLnyKbLM naparrenosdpan (meaan Pedoposa ). TIo mueHU0 Bongo-

Ba, GopMy yceuernozo mempasdpa (puc. 3.2, a) HMeeT TaKas 3JIeMeH-
TapHad TaCTHIA, KaK 7', a GopMy ycewerHozo Kyoa (puc. 3.2, 6) —
e

Cpenu 6binyKAbLX Naparienosdpos (puc. 3.16) Boxsos BeizieNIAET
zeKcazom, TO ecTh MHOIOTPAHHUK, MPEACTABIAIIINA Co60i IpAMYI0
IpU3MY C TPABUJILHEIM LIECTHYIOJBHHKOM B OCHOBAHAH K BLICOTO,
paBHOil CTOpOHE HiecTHyroJbEHMKa (Ha puc. 3.16 — HMKHHH cJieBa
MHOTOTpaHHKK). Jlya bHbIM K zexcazony sisnsercs dodexamemp, KO-

20
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TOPBIH [I0X02K HA 0KMaadp, TOJBKO I'PaHell y BepIINHEI IIeCTh U Ipa-
HY [IPEJCTaBIAIOT co00ii paBHOGEAPEeHHEIE TPEYTOJbHUKY C OCHOBA-
HUEeM, PaBHBIM J§/2 oT AnuHBI 60K0BOM cTopoHEI. IIpu aTom dopmy
zexcazona uUMeer 1 , a popmy dodexamempa uMeeT v..

3ameruM, uTo Teopusa Miabu BosgoBa MOSHOCTHIO IPOTHBOPEYUT
COBPEMEHHOM TEOPUHU dJIeMeHTapHBIX YACTHI[ X BIIOJIHE MOYKET OBITH
IIPUYKCIIeHA K Pa3PSAAY «JIKeHayK», TO eCTh CTATh IPEeAMEeTOM pas36u-
paTenpCTBa NleYaJIbHO 3HaMeHuTOH KoMuccuu no jxenaykam, opra-
HU30BaHHOH B paMKax Poccuiickoit akageMun HayK.

ABTODBI HaCTOAIIEH KHATH, KOTOPbIE He CYUTAIOT ce0s Creruaim-
cTaMu B 06J1aCTH TeOPETUYECKOMH DUBUKHM, BPA I PEIIUIINCD OG5l 10~
MECTHUTh B CBOIO KHUTY «0e3yMHYIO» TEOPHIO KAKOI'0-TO MaJION3BECT-
HOro B Hay4HBIX Kpyrax Muasu Bosngosa ma Camapsl, ecau 6bI He
HEKOTOphIe ob6crosATenbeTBa. Hy, Bo-nepBhIX, Teopus Bongosa ouenn
y°k HamomuHaeT «IlmaToHOBY Kocmosioruoo». Benab IlnaTom Todxe
CUHTAJ, YTO ATOMBI YETHIPEX «DJIEMEHTOB» — 0ZHA, 8030YXa, 3eMAU U
600bL, JIEIKATUX B OCHOBE MUPO3JaHU s, UMEIOT COOTBETCTBEHHO (op-
My mempasdpa, okmaadpa, kyba u ukocasdpa. KoneuHo, HUKTO Bce-
pres ceiiyac He BocupuHUMaeT «II1aTOHOBY KOCMOJIOTHIO», TO €CTh
BPAZ JIX 9TO MOKET CTaTh CePbe3HBIM apryMeHTOM B II0JIb3y TEOPHH
Boapgona.

Ho Bor eme onna cBesxas MHGOPMaLUs BCe e B II0Jb3Y TEOPUN
Bouposa. B 2003 roxy 8 BunHune (Yxpansa) cocTOAIACH MeXAyHA-

Puc. 3.16. Boinykabie napaasenoaapsi
(tera Deaoposa)
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poaHasd KoHbepeHUs «IIpo6ieMbl rapMOHIY, CHMMETPUH ¥ 30JI0TO-
ro cedeHHUs B IpHUPOJe, HAyKe U UCKyccTBe». Ha maeHapHOM 3acena-
HUM 2TO¥M KOHGepeHIUU ¢ GOJBIINM HHTepecoM ObLIa 3aciylIaHa
neknus npodeccopa IOpua Bragumuposa « KBapkoBblil ©KoCasap, 3a-
panbl u yroa BaiinGepra». [fokian 6611 omy6auKoBaH B TPYAaX KOH-
tdepeurun (Burruna, 2003, usgaTenscTBo BUHHUIIKOrO arpapHoro
yHUBepcUTeTa). AHHOTAIlUs K CTAaThe IJIACHUT CJIeAyIoIee:

«MoKa3aHo, YTO MOHSTME MOKOAEHWH KBApKOB M 3HAYEHUs 3apsiAOB B3aMMO-
AENCTBMA KBAPKOB CBSI3aHbl C AMCKPETHLIMU CMMMETPUAMW MKOCasApa, B 12
BEPLIMHAX KOTOPOTO NOMeELIEHbI AeBblE W NPaBble KOMMOHEHTbI KBAPKOB WECTH
apomartos. Mpu on1caHnm MKocasApa B LMAMHAPUYECKMX KOOPAUHATAX UMeloT-
cs TpM BapuaHTa BbIGopa 0C CUMMETPUU: Yepe3 CEPEAUHbI MPOTUBOMOAOXKHbBIX
pebep, uepe3 cepeanHbl MPOTUBOMOAOXKHBIX FPaHei W Yepe3 MPOTMBOMOAOX-
Hble BEPLMHBI. [epBblii BAPUAHT MO3BOASIET ONPEAEAWUTb TPU NOKOAEHUS KBAp-
KOB, BTOPOW — BBECTU YeTbipe 3apsiaa, OMUCHIBAIOWMX Z-B3aMMOAENCTBUS
KBapKOB M BbIMMCAUTb YroA BanHbepra, TpeTuii — OnpeAeAnTb KBa3UIAEKTPU-
ueckue 3apsiAbl M BBECTM MOHSITUE KBa3MMPOCTPAHCTB».

Hrak, BHOBb IIJIATOHOB MKOCAa3Jp IIPHMEHUTEJIHLHO K TEOPUU dJie-
MeHTapHEIX YacTUIl. V1 aBTOpOM CTaThH SIBJISAETCS BeCbMa U3BECTHRIN B
(pusnUeCKUX Kpyrax Y4YeHBIH, IPEeACTABISIONIUA IIPECTUKHYIO Ka-
(denpy TeopeTuuecKoi pusuky MocKoOBCKOro yHUBepcuTeTa. Bpasa im
KTO-JIN60 M3 MACTUTBLIX POCCUMCKHUX aKaJeMUKOB PEIINTCSA OOBUHUTH
npodeccopa BiraguMupoBa B co3gaHUU JKeHay4HOM Teopuu. Torga
KaK OBITh C «I'€OMEeTPUYECKO Teoprel sieMeHTapHBIX yacTull» Uiasu
Bosazmosa? A Bapyr oHa npasuibHasa? Moxker, cTouT 60Jiee BEUMATEIb-
HO pasofpaThCsa ¢ OPUTHHAJIbHOMN Teopueit BonnoBa U BEIABUHYTEH €0
Ha HobGeJsleBCKYIO IPEMUIO, €CJIM OH, KOHEYHO, TOT'0 3aCIy>KUBaeT?

Ham KaxXeTcss, 4TO COBpeMeHHYIO HayKy, B YaCTHOCTU (PUIUKY,
0KUIAIOT GOJIBIINE CIOPIIPU3LI, CBSIBaHHBIE C IIJIATOHOBBLIMM, apXH-
MeJOBBIMU TeJlaMU U TesaMu PegopoBa. Oco6eHHO ¢ TAKMMH U3 HUX,
KaK IIJIaTOHOB MKOCa3/p U JoJeKasap ¥ apXUMeJI0B yCeueHHBIH UKO-
casap. Kak ymoMunasocs, GopMy apxuMeZoBa YCEYEHHOT'O MKOCAd]-
pa umeer pyanepen Cgy, (Hobenesckas npemus 1996 rozna), a hopmy
IJIATOHOBAa HMKOCasApa MMeloT KBasukpucraianbl ana Illextmana
(morennmansaas HobGenesckas npemus). Ho He cienyer 3a6riBaTs,
4YTO I'JIABHOM IPOIOPIIMEl IIJIaTOHOBA MKOCA3/Apa SABJIAETCA 30JI0TOe
ceuenune. M oT Toro uro Apxmme; OCYIIIECTBUJI «yCeUyeHUe» IIJIaTOHO-
Ba MKocas[pa, moJyuyeHHasi GuUrypa, apXuMeoB yCeUeHHBIN NKoOca-
9/p, He IepecTaeT OLITh «30JI0TOM », HoJIee TOT0, OHA CTAaHOBUTCA ellle
Gosee «30J0TOM», TAK KaK Ha ee IOBEPXHOCTH MosABIsAeTcA 12 meHTa-
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a) 6)
Puc. 3.17. N3o6paxerus AeoHapao aa BuHum aoaekasapa B kHure A. Mayoan

«boxecTBeHHas NponopLMs»: a) — METOAOM XKECTKMUX pebep, 6) — meToaom
CMAOWHBIX rpaHen

T'OHOB, OCHOBaHHBIX Ha 30JI0TOM ceueHMH. Eciam K IIpUBEeAEHHBIM
opuMepaM [LoGaBUTE GOTAHMYECKOE SIBJIEHUE dunnomarxcuca, uc-
TI0JIb30BAHUE NEHMAZOHANLHOL CUMMEMPUL U «30J0MbLXY cnupa-
Jiell B 00beKTaxX XKUBOM IPUPOALI, TO TAKOE IIMPOKOEe pacIpocTpaHe-
HHe 30JI0TOrO CeUeHHU S B 3KUBOM U HEXXMBOM IPUPO/e AaeT OCHOBAHUE
CIUTATE NOKA3AHHBIM TOT (DAKT, YTO 30J10TAA MPONOPIUSA ABIATETCH
TJIaBHOM MpoNMOpuMeil MHPO3ZAHMA, TO ecTh HEeKOTOPBIM yHHUBEp-
CaJIbHBIM KOJOM IIPUPOABI!

3.9. Ucnoab3oBaHKne NpaBUAbHBIX
MHOrOrpaHHUKOB B UCKYCCTBE

B 2002 roxy »xyprasn «DHeprus» Ony6JIMKOBAJI CEePHIO CTaTell KaHIu-
AaTa QUBMKO-MaTeMaTHYeCKMX Hayk E. A. Kana mox masBanumem
«MckyceTBo M Hayka — O MHOrOrpaEHHKAax BOOOIIle M yceueHHOM
HKOcCad/ipe B YaCTHOCTH». CTaThsi comepKUT MHOrO UHTEPEeCHOM UH-
(bopManuu 06 UCHOJB30BAHUH IPABUIbHBIX MHOT'OI'DAHHHUKOB B HC-
KyccrBe. MaTepuaJt 3Toi CTATHY M IIOJIOIKEH aBTOpPaMU B OCHOBY Ha-
CTOSIII[ero pasjesia.

MeToabl n306paxenns AeoHapao aa Bunum NPaBUAbHBIX
MHOrOrpaHH1KOB

MHorue aBTOPEI OTMEUAIOT OPUTHHAILHbIE CIIOCOGE] IIPOCTPaHCTBEHHO-
ro u3o6paxeHus urocasdpa (cM. puc. 3.1, 2), nonexasznpa (cm. puc. 3.1,
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0) ¥ yce4eHHOr'o MKocaszipa (cM. puc. 3.2, d, puc. 3.3), npeajoKeHHbIe
JleoHapno Aa BuHYM, ¥ IPUBOAAT PENpPOAYKIHMHU STHX IPEKPaCHBIX
n306paKeHU U3 WJLIIOCTPUPOBaHHOM JleoHApHO KHUTH €ro CoBpe-
MeHHHKa, QPaHIUCKAaHCKOro MOHaxa M MaTematuka Jlyxu ITavosu
(1445-1514) «BoxxecTBeHHaA mpomopnusa», usganHoi B 1509 roxy.
Bugumo, HeJIb3sA CUMTATH CIYYaWHOCTBIO IPUYACTHOCTE JICOHADIO K
U3YJYEHHUIO 3TUX COBEPIIeHHBIX 'eOMETPHUYECKHUX (PUTYD. Bonuee TOrO,
aTo ITy00KO CHMBOJHYHO. JMBOIMCeN, CKYJBOTOD, YUEHBIH U M30-
6peraTens Jleorapzmo na Buruu (1452-1519) — cuMBOJI Hepa3phIBHO-
CTH UCKYCCTBA M HAYKH, a CJIeJl0BaTeJbHO, 3aKOHOMEPeH ero MHTEpeC
K TaKUM IIPeKpPacHBIM, BHICOKOCHMMETPHUUYHBIM O6'beKTaM, KaK BBI-
IIYKJIble MHOI'OTPaHHUKH.

Ha puc. 3.17 u puc. 32 Ha BeTHOI BKJIeKe IpUBefeHbI H3006pa-
s)KeHud dodekxaadpa, cienanuble JleoHapao Aad KHUru «BosxecTBeH-
Has IPONOPUMA» ABYMS MeTOAaMH — Memodom iecmrux pebep
(puc. 3.17, a) u memodom cnaouLnbvLx zpanreit (puc. 3.17, 6). CpasHe-
HYe 3THX MeTOJ0B Ha IPUMepe foAeKaspa yoeAuTeIbHO TOKa3hkIBaeT
NIpenMyIIlecTBO Memoda sxecmrux pebep. CyTs memoda jcecmrux pe-
6ep COCTOUT B TOM, UTO 'PAHN MHOT'OIDAHHHUKA H300paKeHbl «IIYCThI-
MH» — He CILIOIIHBIMU. CTPOro roBops, rpaHu He ©306pa’karoTCsa BO-
BCe, OHU CYIIIECTBYIOT TOJBKO B HallleM BooOpa)keHuWu. 3aTo pebpa
MHOTrOrpaHHHKAa H300pa’keHbl He FeOMeTPUYECKUMU JUHUSIMU (KOTO-
phle, KaK U3BECTHO, He UMeIOT HU IIMPUHBI, HY TOJIIIUHEL), a JKecT-
KM TPeXMepDHBIMM cerMeHTaMu. Takas TeXHHKA M300pa’keHUs
MHOTOIPDAaHHUKOB II03BOJISIET 3pUTE-
JII0, BO-TIEPBHIX, 6€30IIM60YHO onpee-
JUTH, KaKue U3 pebep NpUHALIEXKAT
nepeJHUM, a Kakue — B3aJHHUM Ipa-
HAM MHOrOrpaHHHKa (UTO IIpaKTHye-
CKM HEBO3MOXHO IIpDM M3006pasKeHuH
pebep reoMeTpuYEeCKUMU JHHUAMH),
U, BO-BTODPBIX, B3IVITHYTb KaK OFI
CK803b reOMeTPHUYECKOe TeJ0, OIly-
THTH €ro B IepCcOeKTHUBe, KOTopas Te-
PfAeTCA IIPU MCIOJIb30BAHUHU TEXHUKHU
CNJIOULHbLX ZpaHell.

Huxxe mamo Takike msobpaskeHue
YyCedeHHOr0 MKOCaspa, caeaanHoe Jle-
OHapxo ga Bunuwu gas kauru JIyku Ila-

Puc. 3.18. N3o6paxenue
AeoHapAo Aa BuHuM yceueHHoro
MKOCadAPa METOAOM XeCTKUX
pebep B kHure Ayku MNayoan

Y0JIH 10 METOLY XeCTKUX rpaueii. I'pa- «boxecTBeHHasn nponopumsi»
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BIOPY € ©300pakeHueM yceueHHOTo uKocaszpa (puc. 3.18) Jleorapmo
npeaBapseT HaJIUChIO II0 JIaTLIHU Y cocedron Abscisus (yceueHHBIH
uxocasnp) Vacuus. Tepmun Vacuus Kax pPa3 ¥ O3HayaerT, YTO rpaHu
MHOTOIrPaHHUKA N300Pa’KeHbl «[IyCTHIMH» — He CILJIOIIHBIMH.

Cnenyer ormeruts, uro H300pakeHrne MHOTOTPAHHUKOB METOLOM
ECTKUX rPaHeil IOJIYYMJIO B OCJIeAYIONEM IIHPOKOe pacmpocTpaHe-
HUe B IPOU3BeAEHUIX HAYKM U UCKyCCTBa. B KauecTBe IIPIMEPOB HHU-
K€ MpUBeJleHbl M300paKe s IJIaTOHOBBIX TesI Ha THUTYJIbHOM JIUCTE
usganHoil Bo @pannum B 1560 rony kuuru JKana Kyszena Livre de
Perspective («<Kuura o nepcnexruse») (puc. 3.19) u HaArpoGHBLIA ma-
maTHuK Copy Tomacy Msxopmxcy (puc. 3.20), ycraHOBIEeHHBIH B 1635
ropy B kadenpansaom cobope B CoscGepu (A=rnmus).

3ameTrum, uro Moragn Kenuep ucnosbsoBas Metox sxecTkux rpa-

Heil Ipn 1306paskeHNH MHOTOIPDaHHUKOB, cocrasJgomux ero «Koc-
MUYeCKU# Ky6ok» (cM. puc. 3.8).

MoAnxeapa Ayku Mayoan

Kuura ITavosu, nisa koropoit Jleonapzo BemmosHMI 60 WLIIOCTPAaIAN
Pa3IMYHBIX MHOTOTPAHHUKOB, OKa3aja 60JIbIIoe BIMSHIE Ha pas3Bu-
TH€ reOMeTPHU TOTO BPEMEeHH, B YaCTHOCTH CTEPEOMETPUM MHOTI'O-

Puc. 3.19. TUTYAbHBIA AMCT KHUH Puc. 3.20. Haarpo6HbIi namsitHuk
XK. KyseHa «Knura o nepcnektuse» B KacheapaabHom cobope Coacbepm
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Puc. 3.21. bapbapu. Ayka [Navoan

rpagEuKoB. Kak ymomunasnocs, [lagosn ObLI TaKKe OTHUM U3 KPYII-
HeHIIMX eBpomedcKux ajuredbpancrop XV BeKa 1, YTO HE MeHee
Ba’KHO, M300peJI IPUHIIMI TaAK Ha3bIBaeMOil ABOWHOM 3alMCH, KOTO-
PBIH U B HacTOsIee BpeMsl IPIMeHseTCA BO BCeX 6e3 MCKIIOUeHUs
cucreMax Gyxraarepckoro ydera. Tak UTO ero CMeJ0 MOYKHO Ha3bl-
BaTh OTIIOM COBpeMeHHoU Gyxranrepun. OfHAKO p;osonmulo 3arafiou-
Hasd ¥ IPOTUBOpeYnBasi JMYHOCTE Ilauosy 10 HAIIKUX AHEN BEI3bIBaeT
0’KecTOueHHBIE CIIOPEI HCTOPUKOB HaykH. Mi3BecTHO, uTo JIyKa [Tavo-
Ju poxuiica B 1445 rony B UTAJBAHCKOM uropo,zuce Bopro-Can-Ce-
mOJBKpO. B leTcTBe OH yUuiICcsa B MaCTePCKOM XY/JOXKHUKA U MaTeMa-
ruka IIrepo memna dpanuecka, a 3aTeM B yHUBepcuTere BosoHby,
Koropslit B XV—XVI Bekax 6611 ofHUM U3 Jy4mux B Espone (B pas-
HOe BpeM# ero cTyfleHTamMu 6b111, HanpuMep, Komepauk u [lropep).
B 1472 roxy ITavosu nox umenem Ppa Jlyka nu Bopro-Can-Cenonbk-
PO BepHYJICA B POJHOM ropoj U Havas paboTy Hal[vcaMbIM 3HAMEeHU-
THIM U3 CBOMX COUMHEHUM, KHuroi « CymMma 3HaHUH 110 apmbme'mxe:
reoMeTpHUH, OTHOIIEHUSM U [IPOIOPIMOHAIBHOCTH », HalleuaTaHHON
B Benenuu B 1494 rogy. B 1496-M ero mpurjamaor ¢ JeKIUIMA B
Muunasn, rge on sHakomurcs ¢ JleoHapzao na BI/IH‘{I/I.uHeOHaIlILO, mmpo-
ynuTaB «CymMMy», 3a6pocus paGoTy HajJ cOOCTBEHHON KHUTOMH IO reo-

21-2391
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METPUH U Hadas rOTOBHThH WJLIIOCTPAMU K HOBOMY Tpyay Ilauosn
«BoxxecTBeHHas nponopnus».

Hexkoroprle uccienoBaTenn o6BHHSIOT aBropa «BoskecTBeHHOM
IpONIOPIMM» B IJIaruaTe HEUBJAHHBIX PYKOIIHCEH, IIPUHAATEKALIIAX
nepy ero yuurens Ileepo nenna dpanuecka. Hpyrue, Haobopor, 3a-
muiaroT ITavonn ot atux o6BuHenuii. B ob1em, nesio TeMHOE. A BOT
BHelrHocTh ITavosrn Ham momopmuaHO M3BecTHA 6iarogapsi ero mopr-
pety (puc. 3.21 u puc. 24 Ha uBeTHOIH BKJIeiike) Kuctu fkomo Bap6apu
(1440-1515). Kapruna IIPEKpacHa BO BCEX OTHOIIEHWAX, OHA IIpe-
KpacHO pacKpbIBaeT 0COGEHHOCTH XapaKTepa H306paskaeMbIX JIIOZeH.
Kaxcpas serans xommosunuu ma KaptuHe Bap6apu noJsHa cMbIcia.
XYROAHUK IPOSIBJISAET IIIy60KOe IOHNMAHKE B3aMMOCBSA3HU HCKYCCTBA
U HAYKH, TaK CBOACTBEHHOE HIMEHHO MacTepam Bospoxgenns.

ITavonu B psice hppaHIMCKAHCKOrO MOHAXA U300pakeH CTOAIIUM
34 CTOJIOM C reOMeTPUYECKHMMHU MHCTDYMEHTAMU ¥ KHUTAMHU (B mpa-
BOM HMIKHEM yTIJly KapTUHBI — MOJeJIb JofieKaspa). Buumanue ITa-
1011 ¥ KPaCHBOT'0 MOJIOZIOrO YeJIOBeKa, CTOAIIEro CIpaBa u YyTh Cc3a-
AY OT HETO, IPUKOBAHO K U3YYEeHHIO MHOTOIPDAHHUKA, IO BEIIEHHYO
CTEKJIAHHYIO MOJEJb KOTODOrO MBI BUAHM B JIEBOM BepXHeM yriy
KoMrosunuu. Bei6op MEOrorpanauKka He cayuaen: aTo pombuueckuil
KYboorxmasdp, unu noauxedpa (puc. 3.22). ITo MHeHHIO COBpEMEHHO-
T'O MaTeMaTHKa U XyAoxHuKa Jlxxopmxa Xapra, [Tavosau cam BBIOpAJT
€ro s KapTUHEL, TaK KaK 0COO@HHO MOPAMIICS ero OTKPLITHEM.

JlugrOCTH MOJIOZOrO UemOBeKa, crodmmero paxom ¢ Ilavosm ma
kapruHe flkomno BapGapu (puc. 3.21), 1o cux IIOD BBIBBIBAET CIOPBI
HCTOPUKOB MCKYCCTBA, OLHU M3 KOTO-
PBIX CYHTAIOT, YTO 9TO aBTONOPTPET ca-
moro Bap6apu, agpyrue ke orosxgecTs-
JAIT ero ¢ Annbpextom [lropepom
(1471-1528), xynosxHuKOM U rpacgu-
KOM, BeJHYalINIuM IpeJcTaBUTE]eM
Hemenkoro Pemeccarca. 9to mpepmo-
JIO’KEHHe II0 MeHbIIIel Mepe CIIOPHO.

3aTo, u 9T0 rOpaszo Goslee BAYKHO B
HalleM KOHTeKCTe, NOIOLJIMHHO W3-
BECTHO npyroe. [[opep ObLI IOpaskeH
XyNOXKeCTBeHHOM MaHepoi Bap6apwu,

PHC. 3.22. PomBuaeckuil CTPOHBIIIEr0 CBOM KOMIIO3MI[MH Ha OC-
Ky6OOKTasAp, uAW noamxespa, ~ HOBE TIIYGOKOr0 HM3yYEHHS CHCTEMBI
Ayku Mavoau [IPOITOPIMIA, TO €CTh CTPOr'O OIpeeIeH-
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HOT'O COOTHOIIIEHUS YacTell M3obpakaeMoro Mexxay coboit. «f B To
BpeMs GoJiee »KeJlajl y3HATh, B 4eM COCTOHT €ro CII0cob, HeXeu mpu-
obpecTy KOPOJIEBCTBO», — IMpU3HaBascA Jl1opep BIOCIEICTBUH.

ITropep cTaJ U3y4yaTh 3aKOHBI IePCIIEKTUBbI, MEUTAJ BCTPETUTHCS
¢ IpPOCJaBJI€HHBIMU UTATbLSHCKUMU MacTepaMy, YIUThCA Y HUX, CO-
crsizaTbedA ¢ HuMH. C aToii nesnio B 1505 roxy [iopep oTnpaBisieTcs B
myremtectBue nmo Uranuu. Kto 661K ero yunTenssMu B IIKOJe Iep-
CIeKTHUBEI, B TOYHOCTH HE HU3BECTHO (Cpey MPOYMX HAa3BIBAIOTCH
uMmeHa Jlyku ITadonm u IIvepo menna Ppanyecka), HO oOydyeHUe B
aTOM mIKoJe [{ropep IpOAOJIKall BCIO dKU3Hb. 3a TPU rofia 0 CMEPTH,
B 1525-M, maTHAeCATUYETHIPEXJIETHUNA MacTep, aBTop 0oJiee IIeCTH-
eCATH KUBOIKUCHEIX IIOJIOTEH ¥ HECKOJIBKUX COTEH I'PABIOD, CIIEIIUT
MOJeJIUTLCA C IOTOMKAMM HAaKOILJIEHHBIMM MM 3a KU3Hb CeKpeTaMU
nepcrnekTuBbl. OH U3aeT TpakTaT — «PyKOBOACTBO K U3MEPEHUIO»
(a 3aTem eme aBa: «HacTaBieHre K YKpPEIJIEHUIO TOPOAOB» B 1527-M
u «YeTsIpe KHUTH 0 Iponopnuax» B 15628 roxy).

Kuura [[ropepa — cepbe3HBIN HayUHBIN BKJIAJ B TEOPUIO ITEPCIIEK-
THUBBI, CTEPEOMETPHUIO MHOTOrpaHHMKOB. OH IEDPBBIM OIHKCAJ He-
CKOJILKO HEU3BECTHBIX B TO BDeMA apXUMeI0OBEIX TeJl, a TAKJKe pa3pa-
6oTas ¥ BIEpBbIE ONMYOGJMKOBAJ B CBOEM KHHUIe MOJEJM ILJIOCKUX
pa3BepTOK Pa3JUYHBIX MHOTOIDaHHHMKOB, BKJIIOUasd PadBepTKY yce-
JeHHOro MKocasfipa. B Halre BpeMs oJ0o0HEIe Pa3BepPTKHU, U3 KOTO-
PBIX coOuparoTcs 06beMHBIE MOJEJI MHOTOTPAHHUKOB, IIIMPOKO MC-
HOJB3YIOTCA IPpM H3YyUYeHHM 9HJIEMEHTAapHBIX (OPM KpPHCTAJIOB,
CTPYKTYPBI MOJIEKYJI (QyJjiepeHOB, HallpMep), BUDYCOB U B IPYTUX
ciIyJyasix.

B 1512 roay B 4epHOBOM BapHaHTE CBOEro IIEPBOT'0 TPAKTATa O IIPO-
nopuusax ropep nucas:

«Bce ﬂOTpeGHOCTM yeaoBeka HaCTOAbLKO I'IPECbIlI.IBIOTCﬂ npexoAsanmn Bellla-

MM B CAy4ae Mx M3BbITKa, YTO NOCAEAHUE BbI3bIBAIOT B HEM OTBpaLUEHHE, UC-

KAIOYas OAHY TOAbKO XaXAy 3HaHWMA... JKeAaaHue MHOTO 3HaTb U Hepes 3710 no-

CTMI'HyTb CyLI.lHOCTb BCeX Beller 3aA0XKEHO B HAaC OT NPUPOAbI».

9TH cJI0Ba CTAJM IIPOJIOTOM K TEOPETHYECKHM Tpyxam IIIOpepf-
Max ol sSHaHWI TPOHUKHYTO ¥ BCE UCKYCCTBO TOM 3I0XM, KPYIHeH-
LINe IpeACcTaBUTEIN KOTOPOM CTAHOBATCS YIEHBIMU-€CTECTBOMCIIBITA-
Teasimu. Vero efuHCTBA Xy/M0KECTBEHHOI'O BAOXHOBEHUA U MaTeMa-
THYeCKOil TEOPUH OTpaskaeT U ero co3fanHasA B 1514 roxy sHameHuTas
rpaBiopa «MeJlaHXOJIUA», BOILIOTUBIIAA 06pa3 nmpuuacTHOro K 6oxe-
CTBEHHOMY HAWTHIO CYIeCTBa, OKPYXEHHOI0 WHCTPYMEHTaMH Ieo-

21+
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metpuu (puc. 3.23). IlpucyrcrBue Ha rpaBope MHOrOrPaHHHKA (CKO-
pee Bcero, yce4ueHHOro poMm003/ipa), KOHEUHO »e, He CIy4aiHo.
CoTHHU cTpaHUI] UCIUCAHBI UCKYCCTBOBEJAMH B IIOIBITKAX 00bAC-

HUTH 3HA4YeHUs CHUMBOJIOB, HUCIOJb30BaHHBIX [iopepom. OmuH u3
HUX, 9. IlaHOBCKH, cunTaeT:

«Alopep NPeACTaBuA “MeAaHXOAMI0” KaK OAMH U3 YEeTbIPEX TEMNEPAMEHTOB M
KaK OAHO M3 CemMU CBOBOAHBIX MCKYCCTB — reoMeTpuio. OH BOMAOLLAET B HEM
THUN XyAOXHUKa PeHeccaHca, KOTOpbIF LIEHUT NPaKTUHECKOE YMeHMUE, He u3be-
raeT MaTeMaTMYeCcKOn TEOPHH, M KOTOPLIN, YyBCTBYS Cebs MPUYACTHBIM GoXe-
CTBEHHOMY BAOXHOBEHMWIO, OAHOBPEMEHHO CTPAAAeT OT BCEr0 YeAOBEHECKOrO

HECOBEPLWEHCTBA M OrpaHM4eHHOCTU. TakMm 06pa3om, 3TO B HEKOTOPOM
CMbICAE AYXOBHbBIF aBTONOPTPET Alopepas.

Mbepo Aeara MpaHuecka

MH?I‘HG XYAOXHHUKH pa3HBIX 310X M CTPAH HMCIBIThHIBAJIU IIOCTOAH-
HBbIM MHTEpeC K U3Yy4YEeHUIO U HBOGP&JKBHPIIO MHOI'OrPaHHHMKOB. IMTux

Puc. 3.23. Aopep. MeraHxoAus
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»TOr0 HHTEpeca NPUXORUTCH, KOHEYHO, Ha 310Xy BospoxmeHus.
W3yuas ABJIEHNSA IPUPOABI, XYN0KHAKYU Bo3pox1eHNs CTPEMUIACH
HaiiTy OIMMpaloiyecs Ha ONBIT HAYKH CIOCOOBI UX n300paxeHus.
VueHHs 0 IepCIeKTUBe, CBETOTEHU U MPOMOPIUAX, IIOCTPOEHHBIE C
y4eToM 3HAaHM MaTeMaTHKH, OITHKH, aHATOMUH, CTAHOBATCH OCHO"
Boit HoBOro McKyccTBa. OHM IIO3BOJIAIOT XYLOXKHUKY BOCCO3/aBaTh
HAa IJIOCKOCTH TpexMepHoe IPOCTPAaHCTBO, JO0OMBATHCA BIeYATIEHUS
peabedHOCTH IpeaMeToB. [l1d HEKOTOPBIX MacTepOB Bospoxaerus
MHOTOTPAHHUKHY SBJISAJINCH IPOCTO YA0OHON MOJIeIbIO LIS TPEHUPOB-
K¥M MACTEePCTBa NePCIeKTUBEI. JIpyrue BOCXUINANIUCh UX CUMMETPH-
eit ¥ JJaKOHMUHOMN Kpacoroii. TpeTbux, Beiex 3a [lnaronom, npusie-
KaJyy uX puiaocodckue 1 MUCTUIECKHE CUMBOJIBL.

Crucok KpymHeHRmmux MacTepoB BosposkaeHnsd, 1acTo n300pakas-
[IMX MHOTOTPAHHUKY ¥ IIIy0OKO M3y4aBLINX UX FeOMETPHIO, eCJIN He
cunTaTh yKe HasBaHHBIX JleoHapzo u [fropepa, Heo0X0oaUMO HauaThb C
ITvepo denna Ppaniecka (OKOJIO 1420-1492). O *XKU3HU ¥ JUIHOCTHU
IInepo gena PpaHUecKa, FeHUAIBHOTO XYIOMKHUKA, CEPBE3HOTO TeO"
peTHKA MCKYCCTBa M BBIAIOIIErocs reoMeTpa COXPaHHJIOCH MaJo
[OCTOBEPHBIX CBefieHuil. YI3BeCTHO, YTO OH POAMJICH B CEMbE peMec:
JeHHMKaA B HebosabimoMm ropogae Bopro-Can-CemoisKpo B Ymb6puwu,
yumica Bo @ropeHnuy, 3aTeM paboTasl B psjie ropoJioB WUranun, B TOM
uyucJe B Pume.

Teopuectso IIbepo Aesna PpaHyecKa BHIIIIO 32 PAMKI MECTHBIX
YKMBOMUCHDIX IIIKOJ ¥ OTPe/eJIII0 HCKYCCTBO HTambAHCKOro Boapo-
skeHus B megoM. OfHaKO HEMHOTUE 3HAIOT, UTO A€JLIA dpaHYecKa
GBI BHIZAIOIIMMCSA MaTeMaTUKOM, BHECIIUM, B YACTHOCTH, CYIIECT-
BEHHBIH BKJIAJ B TEOPHIO MHOTOrpaHHUKOB. IIpy XKUBHU OH OBLT He-
IpepeKaeMbIM aBTOPUTETOM B TeOMETPHH M HayKe O MepCIeKTHBE.
OxHaKo mociie cMepTy MM Aesna dpaHdecka — YIEHOTO OBLJIO Ha
IOJIroe BpeMs IpefaHo 3a6BeHMI0. Bo MHOTOM 3TO IPOU3OIILIO U3-32
TOro, YTO, IO-BUAMMOMY, CPasdy ke Iocjae CMePTH XYAOKHNKA Jlyka
Ila4osu, KOTOPHIH GBLT yUeHUKOM Jlesia PpaHUecKa, ONMy0JINKOBAJI
60JIBIIYIO YACTh €ro paboT B CBOEW KHUTE (6e3 CCHLIOK Ha aBTOPCTBO
nenna dpanuecka). K cyacTeio, B Hadale XX Beka GbLIHA 00HapyXe-
HBI OPUTMHAJBI TPeX CUMUTABIIMXCH yTEePAHHBIMU MaTeMaTHIECKUX
pyKomnwuceii nesna ®@panuecka (ceiiuac OHM HAXOAATCA B Bubauoreke
Barukana). Ilocse maTu BeKOB 3a0BeHU C/1aBa BEJHKOro MaTeMaTi-
Ka CBOero BpeMeHU BepHYJIach K XYAOXKHUAKY.

B HacTosiniee BpeMsa [ONOAJIMHHO U3BECTHO, YTO UMEHHO ITsepo
nesna dpanyecka GbLT MepPBLIM U3 MacTepoB BosposkaeHus, OTKPBIB-
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MM (He 8Hasl, KOHEYHO, YTO HTO GBIIO chesaHO ApXUMeZOM) U Ioj-
POGHO ONUCABIINM apXUMeOBHI TeJla, B YACTHOCTH IISTh YCeUeHHBIX
[IJTATOHOBRBIX TeJI: yCeYeHHBIE TETPadAP, OKTAdAP, JOAEKASADP U, UTO
0co6eHHO Ba’skKHO, yCeUeHHBIH uKocasjp. B ero pykonucu «O maru
IpaBUNbHBIX Tenax» (Libbelus de quinque corporibus regularibus),
AarupoBanHO# 1480 romom, o6HapysKeHO cTapeiimee u3 JOIIeAIIINX
A0 HAIINX JHe} N306parkeHui ycedeHHOro HKOCaspa.
XynoxecTBeHHBIE TPOUBBECHIS ITeepo menna ®panvecka oTiu-
9al0TCA BEJNYECTBEHHON TODIKECTBEHHOCTHIO, 61arOPOACTBOM U rap-
MOHMe# 06pa3oB, IIy6OKOM IPOLyMaHHOCTHIO MIpONOpIMii, pasyMHO
AICHOCTBIO IIePCIEeKTUBHBIX IOCTPoeHUH. OTHIM U3 APKUX IPUMEDPOB
€r'o XyNnoxeCcTBeHHOr0 CTHIIA ABJseTca KapTruHa « Kpermernue Xpucra»
(1450-1455) (puc. 3.24 u puc. 35 5a nBeTHOM BKJIeliKe), XpaHsIIasacs
B JIonponckoit ranepee. B menTpe kapTUHEI Xpucroc. OH 110 IIUKOIOT-
Ky B BOZJaX PeKH, ero PYKH CJIOKEHBI B KATOJMIECKOM MOJIMTBEHHOM
sxecre. Pagom Noann Kpecrureins, ol nber BOAY U3 GJIO/ITIA HA I'OJIOBY
Xpucry (xpemesue ob6nusanuem). Hax rososoii Uucyca apuT Tro-

1y6s — Caroit [yx. Puc. 3.24. KapTuHa lNMbepo aeara Dpanyecka «KpelueHne Xpucrar

(1450-1455) u ee rapMOHMYECKUI aHAAM3, OCHOBaHHbIA HA 30A0TOM
ceveHun

MckyccrBo unTapeum

B xonne XV — navane XVI Bexor B CeBepHoit UTanuu 651710 OYeHD
Loy IAPHO Uckyccmeo unmapcuu (intarsia) — ocoboro Buxa uH-
KpycTanuu, MO3aMKH, COOPAHHOMH U3 THICAY METKHUX KYCOUYKOB pas-
JIMYHBIX IIOPOJ epeBa. [IBa BeIKaoOIuxcs o6pasma 3Toro HCKyCCTBa
¢ n306paxkeHeM MHOTOIDAHHUKOB ITOKAa3aHEl Ha puc. 3.25. O6e mo-
3auKu cosfanbl Ppa [[soeannu da Bepona (145 7-1525) n1sa nepkBu
Santa Maria in Organo B Bepone OPHUEHTHUPOBOUHO B 1520 roxy.
N306paskeHne IOIyOTKPHITHIX CTABEHD cosnaeT 3 heKT 00beMHOCTH
Ha IJIOCKOM MO3auKe, KOTOPEIM YCHINBaeTCH u3obpaxeHreM MHOro-
TI'PAaHHMKOB (B TOM 4YHCJIe YCEYeHHOro HMKOcaszipa) B padpaboTaHHOMH
JleoHnap/io TexHUKe sKecTKUX pebep.

«TaWHas Beuepsi» CaAbBaAOpa Aaan

Henbssa ynep:xaTbcs oT yAOBOIBCTBUA IIPUBECTH IIPHMMEpPHI U306pa-
YK€HUH MHOTOIDaHHUKOB, BBINOJHEHHBIX 3HAMEHUTEIM XYLOMKHMU-
koM XX Beka Caaveadoponm JJaru (1904-1989). HecxoasKo0 0B 06
9TOM OpUTHHAJBHOM XypaoxHHMKe. Kax mssecrno, CasnpBagop Ha-
JIA — UCHAHCKUM XyNOXKHHUK, ONUH U3 CAMBIX H3BECTHBIX npencTaBu-
Teseit cioppeanusma. IIpeBocXOaHEIH PUCOBaJBIUK U KUBOIIKCEII,

Puc. 3.25. Mutapcumn pabotbl Dpa AxoBaHu Aa
BepoHa, co3aaHHble aAst LepkBM Santa Maria in
Organo B Bepone
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Hanu co3naBas MOX02K¥e Ha KOIIMapHbIe BUAeHUA 06passl, KOTOPhIe
caM HasbIBaJl «PUCOBAaHHLIMU CHUMKAaMU CHOBUAeHU# » . HeKoTophle
HauboJee 4acTo MOBTOPAIOIIKecs 00pa3sl, HAIIPUMED Yackhl, MOJ Jy-
YaMM COJIHIIA Tepslolnue ¢opmy, CTajlM CBOEro poja (pupMeHHBIM
sHakoM Hanu. B 1940 roxy on yesxxaet B CIITA, rae Befer »XU3Hb 3a-
TBopHHMKa. B 1955 rogy llamu Bosspamaerca B Mcnanuio. OH TakKe
3aHUMAaJCHA CKYJIbNTYpPOX, odopmMiieHUEM KHUT, €ro aBTOPCTBY IIPH-
HaJJIeoKaT IOBeJIMPHBbIE UBAEeNUs, AeKOpalluM [JI TeaTpa U KHUHO.
TBopuecTBo CanbBamopa [lasu [0 cuX MOP BEI3BIBAET CIODHI (MHOTHE
KDUTUKHU CYATAIOT, 4TO 1ocJie 30-X rooB OH He cO3/1aJI HUYEro 3aciy-
’KHBAIOIIEero BHUMAHUA).

B 1955 roxy [lanu co3gaeT ofHY M3 CAMBIX 3HAMEHUTHLIX CBOUX pa-
6ot — «TaitHyIo Beuepro» (puc. 3.26 u puc. 37 Ha IBETHOU BKJIEHKE).

910 60JBIIOE IIOJOTHO — IOMJMHHBIN IIeeBp *KuBomucu. I'eo-
METPUYECKHI pallioOHAIN3M CBHAETEJIHLCTBYET O HEOLOJINMOM Bepe B
CaKpaJIbHYIO CHJIYy Yyncia. [Jofexkasap B 9TOM KapTUHE OJUIETBOPSIET
OYXOBHYIO I'apMOHHIO, HPaBCTBEHHYIO YHCTOTY U Beiuuume. Ilpen-
CTaBJIsIeTCS UHTEPECHOM TPAKTOBKA 5TOT0 IIPOU3BeIeHUS 3aBaICKOMH,
KOTopas mucaa:

«B Hem BonAoweHO PUAOCOCKO-PEAUTMO3HOE U ICTETUHECKOE KPeAo AaAu.
3Aecb U BO3AYX, U CBET, M KOHCTPYKLUSI, U COH, U 5IBb, U HAAEXKAQ, U COMHEHUE.

Puc. 3.26. Aaan. TarHas Bedeps

3.9. Mcnonb30BaHMe NPaBunbHbIX MHOTOTPAHHMKOB B UckyccTee O 305

B LieHTpe GOABLIOTO FOPU3OHTAALHOTO NOAOTHa (167x288) n3obpaxeH Xpu-
CTOC B TPEX MMNOCTACsX — KaK CbiH, COWEALIMA Ha 3eMAI0, OH CUAUT 3a CTOAOM
CO CBOMMM Y4EHWUKAMM, HO MOTOM Mbl 3aMeYaeM, YTO OH BOBCE M HE CMAMT 3a
CTOAOM, @ MOFPY>XXEH MO NOSIC B BOAY — TO €CTb KPECTUTCS BOAOH, MAM AYyXOM
CBSITHIM, TEM CamMbiM BOMAOLLAS BTOPYIO MNOCTaCb TPOMLbI, @ HAA HUM Npu-
3pauHO BLICUTCS MYXCKO# TOPC, CAOBHO 4acTb Komno3uumy “BosHecenue” —
po3spaluerue K bory OTuy. ANoCToAb M306paxeHbl HU3KO CKAOHUBLIMMM rO-
AOBbI Ha CTOA — OHU CAOBHO MOKAOHSIIOTCS XpUCTY (MAM CnSiT!) — B 3TOM CAY-
uae eCTb aAAIO3MS Ha eBAHrEAbCKUA TEKCT, coAepxalumin NpocbOy Xpucra He
cnatb, Noka oH MoAUT bora: ““aiy Mumo npoHecu”».

K sToMy Heo6X0AMO JINIIb IPHUCOBOKYIIUTD H/ieH, BEICKas3aHHEIe
akagemMuxoM B. Paymen6axom B craTbe «O jJoruKe TPUEJUHOCTH»
«...HeIIOCTM KMMOM SIBJIsIeTCA BOBCe He Jormdeckas cTpykTypa Tpou-
el (OHa BIIONHE pasyMHa), a KapAWHaJIbHOe KadecTBO TpOHIBI,
sxku3Hb Bora B CamoM CebGe».

TeopuecTBo Maypuua Jwepa

Maypun, Kopaenuc durep (Maurits Cornelis Escher) (1898-1972),
roJTaHACKWi rpaduk, poauacs 17 uona 1898 B Jleysapaene (I'o-
JaHAUA) B ceMbe WHIKeHepa-ruApaBauka. B 1919 rogy mocrynui B
[IKOJIy ApXUTeKTyphl M [AeKOPaTUBHBIX HCKycCTB B Xapieme, HO
BCKOpE OCTABMJI ADXUTEKTYPY Pajy 3aHATHH rpaduKon. o 1937-ro
MHOT'0 IIyTenrecTBoBas 1o Espore, Jenan Habpocku, obpamas ocoboe
BHUMaHUe Ha 06MaHUYuBLIe, JBYCMBICIEHHEIE 3JIeMEeHThI Ief3aKa.

Pa6oThl Duiepa BOBJIEKAIOT 3pUTeNs B MPOTUBOIIOCTABIEHUE HJI-
JI03UM U peastbHOCTH. B rpaBiope «PemTuiun» (puc. 3.27, 6) nioc-
Koe M300parkeHHUe SePHUI] YyAeCHBIM 00pasoM HaIlOJIHAETCs oone-
MOM, OHH CJIOBHO BBHINIOJI3AIOT 32 IIpefesibl pucyHKa. Takue paGoThI,
kak «Pentuimuu» u «J[pyroit Mup», rie CT€HbI, IOTOJIOK 1 I10JI MEH-
JOTCSI CBOMMHY ITPOCTPAHCTBEHHBIMU POJIAMU IIPU KaKJ0OM II0OBOPOTE
JMCTa, OTPAKAIOT YBIeUeHUe XyA0KHUKA «BOJIIIEOHON MeXaHUKOM »
MeTaMopd03 rpadudecKoro n306paKeHn.

I'paduueckue panrasun Maypuna diiepa, IBe U3 KOTOPHIX Ipea-
CTaBJIeHBI Ha puc. 3.27, ABIAIOTCA APKUM IPMMEPOM XY/0KeCTBEH-
HOTo u3006paskeHnd MHOTOrpaHHMKOB B XX BeKe. 3aMeTUM, 4TO H30-
Gpakas MHOTOIDAHHMKM B 9THX paboTax, Olllep MOJb3yeTcs Kak
TeXHUKOH CILIOMIHBIX I'paHell, TaK U MeTOJOM KecTKuX pebep Jleo-
Hapjao na Bunum.

Boob611ie, TBOpUECTBO J1liepa BecbMa IOYUTaeMO YUeHbIMH, B JaCT-
HocTH MaTeMaTukamu u Kpucraurorpadamu. M. II. Illackonsckas,
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6)

Puc. 3.27. Tpacnueckue dantasum Maypuua dwepa: a) — «3pe3abi» (1948),
6) — «Pentuanmn» (1943)

OZiHa M3 OCHOBATeJIel COBETCKOI IIKOJIbI KPUCTANLIOTPAdUH, VISHHU-
na akagemuka A. B. Illy6unkoBa, B cBoeit kaure «O4epKu o cBOiCT-
BaX KPHUCTAJLJIOB» IIUIIIET:

«Kaxablit kpucTaarorpagpuyeckmuii koHrpecc o6bI4HO CONPOBOXXAAETCH Bbl-
CTaBKamu:  KpucTaarorpacuyeckoro obopyaosamus, KHur, cotorpadmii,
HaUAYHIINX UCKYCCTBEHHO BbIPALLEHHbIX KPUCTAAAOB. A Ha KpMCTaAAorpachu-
Heckom koHrpecce B Kembpuaxe (1960) cobbiTem cTana BbiCTaBka KapTH
FOAAQHACKOTO XyAOXHMKa Maypuua Swepa. Cam XyAOXKHMK, NOXKUAON YeAO-
BEK C Y3KMM CMYTAbIM AULIOM, XXMBbIMU FA23amu M HEBOABLIOH GOPOAKOR, NPH-
CYTCTBOBAA KaK AeAeraT KOHFpecca, AaBaA MOSICHEHUS! K CBOUM PUCYHKaM M
Pacckasaa o HWUX B AOKAaAe Ha KoHrpecce. HeT, Juwep He GblA y4eHbIM-Kpu-
CTaAAOFPAChOM, OH — XYAOXHMK, rpachuk, OKOHUMBLIMA B 1922 FOAY LWKOAY
apXUTEKTYpbl B [apAeme, NPOAOAXKABLINI 3aTem CBOE XyAOKECTBEHHOe obpa-
30BaHue B KIcnaHun u MTaAuM, M3BECTHBIA MUPY NO MHOTMM XYAOXKECTBEH-
HbIM BbICTaBKaM. V1 BOT Tenepk ero pucyHKu NpUBAEKAM BHUMaHUE KPUCTAAAO-
rpachoB. XyAOXKHMK 1 KpUCTaAOrpachusi? HTo obuero Mexay HUMU? A AEAO B
TOM, 410 Maypuu Swep B CBOMX PUCYHKaX Kak Gbl OTKPbIA M MHTYMTUBHO NPO-
MAAIOCTPMPOBAA 3aKOHbI COYETaHUSI IAEMEHTOB CUMMETPUM, TO €CTb Te 3aKO-
Hbl, KOTOPbIE BAACTBYIOT HAA KPUCTAAAAMM, ONPEAGASISt U MX BHEWHIOK (hopMmy,
M NX aTOMHYIO CTPYKTYpY, 1 MX (h13nyeckue CBOMCTBA. Jwep yBAeKaeTCs ne-
P1OAMHECKUMU PUCYHKAMM, COCTABAEHWEM MO3au4HbIX Y30pPOB M3 MOBTO-
psiowmxcs puryp. OH BNIUCLIBAET MAM, BEpHee, BDUCOBLIBAET OAHO M306pa-
KEHWe B Apyroe, Tak 4TOObl OAMHAKOBbIE (PUIypPKM NEPUOAUMECKH MOBTOPS-
AUCb, N MEXAY HUMM He OCTaBAAOCh MYCTbIX MECT».

Ho Beas 5T0 1 ecTh 3aKOH, 10 KOTOPOMY pa3MeNalOTCs YaCTUIIEI
B CTPYKTYDe KPUCMalla — 3aKOH naomHeiluleil ynakoeKu: mepuo-
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AudYecKoe IOBTOPeHUe OAMHAKOBBIX I'PYIII 4acTHIl, 6e3 IpOMeskyT-
KOB ¥ HapyIIeHUH.

Mup MaTiowku Tein Kpawek

Maromka Teiia Kpamek (Matjuska Teja Krasek ) momyduiia CTeIIeHb
GakasaBpa skuBonucy B Kosutexe BusyanbHeix nckycers (JIrobisna,
CJIOBeHUSA) U ABJISETCS CBOGOAHBIM XyHoxKHUKOM. JKuBer u pa6oraer
B JIo6naue. Ee TeopeTnueckas M IpaKkTUdeckasd pabora GoKycupyer-
cd HA CUMMEeTPHHM KaK CBA3YIONIeH KOHIEMIUN MeX Ay HCKYCCTBOM U
naykoii. Ee xyoxecTBeHHBIE PaGOTHI IIPE/CTABJAIUCH Ha MHOTHX Me-
>KIYHAPOAHBIX BHICTABKAX ¥ ONMYOIMKOBAaHBI B MEXIYHAPOAHBIX Ky~
nanax ( Leonardo Journal, Leonardo on-line ).

XynoxxectBenHOe TBopuecTBo MaTtiomku Teiin Kpamrex cBsizaHO
C pA3IMYHBIMYU BUAaMU CUMMETDHH, ILIUTKAMuU U pombamu Ilenpoysa,
KBaSMKPUCTAJLIAMYU, 30JOTHIM CeYeHHEeM KaK IJIABHBIM 3JEMEHTOM
cummeTpuH, guciaamu Pubonayun. C MoMOIbI0 pedrexcuu, Boobpa-
JKeHUS ¥ UHTYUIIMU OHA IBITaeTCA M0J00paTh HOBEIE OTHOIIEHNH, HO-
BbIe YPOBHM CTPYKTYPBI, HOBbIE U Pa3IMYHbIE BUABI NOPAAKA B BTUX
sJIeMeHTaX ¥ CTPYKTypax. B cBomx paboTax OHA IIHPOKO MCIOJIb3yeT
KOMIIBIOTEPHYIO I'pad@UKy KaK BechbMa II0Je3HOe CPeJCTBO AJIA Co3/a-
HUSA XYAOKECTBEHHBIX PaboT, KOTOPOe SBJISETCs CBASYIOIINM 3BEHOM
MeX Iy HayKOi, MaTeMaTUKOM U UCKYCCTBOM.

Ha puc. 3.28 u puc. 39 Ha IIBEeTHOH
BKJIeliKe IIpUBejeHa Kommosunusa Kpa-
mex, cBA3aHHaA ¢ yncaamu Pubonad-
yu. Ecau MBI BeIOepeM OJHO U3 YHCe
®ubonauyun (Hampumep, 21 cm) AIa
IJIUHBI cTOpoHBI pomba Ilempoysa B
5TOH OIIyTMMO HECTAaOMIBHOM KOMIIO-
3UIUMU, MBI MOYKeM HabJoAaTh, Kak
IJIUHBl HEKOTOPBIX OTPE3KOB B KOMIIO-
UMK 00pas3yIoT IIOCIEeN0BaTeIbHOCTD
Dubonayumu.

Bospllioe KOJHAYECTBO XYA0XKECT-
BEHHBIX KOMIIO3HIIUNA XYZOMKHUAIBL 10~
CBAIIeHO KBasUKPHUCTAJJIAM U PeIler-
kam ITerpoysa (puc. 3.29 u puc. 40 Ha

M. T. Kpauwek Ha cBoei
BbicTaBke Kaleidoscopic
Fragrances, AobasiHa, 2005

IIBETHOU BKJEHKeE).
B xommosumuu Matiomxku Teiin Kpa-
mex u Kmuddopna A. ITuxosepa «Buo-
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a)

Puc. 3.28. Kpawek. Yncaa ®uboHauum (xoact, 1998).

Puc. 3.29. Mup Teiin Kpawek: a) — «Mwp KkBasukpucTaroB» (komnbioTepHas
rpacguka, 1996), 6) — «3Be3abi» (KomnbloTepHas rpacmka, 1998),
B) — «10/5» (xoAcT, 1998), r — «KBasuky6» (xoacT, 1999)
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i

Puc. 3.30. Kpawek, lNnkosep.
Buorenesuc (2005)

Puc. 3.31. Kpawek. Double Star GA

reHesuc» (2005) (puc. 3.30 u puc. 41 Ha IBETHOM BKJIEHKE) IIPE/ICTAB-
JIeH [eKaroH, coctosmui u3 pom0oB Ilenpoysa. MoxkHO HabGiomaTh
OTHoOIIIeHus Mexay pombamu IleHpoysa; Kakable [Ba cocefHUEe pomba
IIenpoysa 06pas3yIoT NeHTarOHAJIBLHYIO 3Be3/1y.

B xaptune Double Star GA (puc. 3.31) MBI BUAUM, KaK COYETAIOT-
ca nautku Ileapoysa, 4To0BI cHOPMUPOBATE ABYMEPHOe IIpe/icTaBJIe-
HHUe IMOTeHIMaJbHO T'UIIEPIPOCTPAaHCTBEHHOro 00beKTa C HecATH-
yroJabHBIM ocHoBauMeM. IIpy m3o6parkeHMM KapTUHBI XYAOKHHUIA
HCIIOJIb30BAJIa METOJ KeCTKUX pebep, mpeioxkeHHbIN JleoHapao ga
Buruyu. UMeHHO Takoil criocod M300paXeHusd II03BOJISET YBUIETH B
IPOEKIMM KAapTHUHBLI HA IIJMIOCKOCTH 0OJIBIIIOE YHMCJIO IEeHTaroHOB U
[IeHTAaKJIOB, KOTOphle 06pa3yloTci HMPOEKIIUAMHU OTAeJbHBIX pebGep
poM6oB ITerpoysa. Kpome Toro, B NIpoeKIIMK KaPTUHEI Ha IIJIOCKOCTh
MBI BUIUM AeKaroH, obpasoBaHHBIM pedpamMu 10 cMexHEIX poM6GoB
ITenpoysaa. ITo cymecTBy, B aroit KapruHe MaTiomka Teita Kpamek
HalllJla HOBBIH IPAaBUJBLHBEIA MHOIOTDAHHUK, KOTODBIH, BIOJHE BO3-
MOXKHO, peaJIbHO CYIIIECTBYET B IIPUPOJE.

B xommosunuu Kpamex Stars for Donald (puc. 3.32 u puc. 42 Ha
IBETHOMU BKJelKe) MBI MOKeM HabJiofaTh 6ECKOHEUHOe B3aMO/IeHCT-
BHe pom6oB IleHpoysa, meHTarpaMm, NATUYTOJbHUKOB, yMeHbIIA0-
IIUXCA K IeHTPAJIbHOM Touke KoMIIo3uIuY. OTHOLIEHUS 30JI0TOM IIPO-
IOpUWK MpefACTaBIeHbl MHOTMMM Pa3JUYHBIMU CIIOCO6aMK B pasjivy-
HBIX IIKaJIaX.
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Puc. 3.32. Kpawek. Stars for Donald (komnbloTepHas
rpachuka, 2005)

XynomxecreHnsle Kommosunun Matomku Teiim Kpamex mpu-
BJIEKJIM OTDOMHOE BHUMaHMe NIPeICTaBUTeNIel HayKH U UCKyccTBa. Ee
HMCKYCCTBO IPUPaBHMBAIOT K UCKYCCTBY Maypuia direpa ¥ Ha3bIBAIOT
CIIOBEHCKYIO XYJOKHHILY «I0O¥HOEBDOIIEHCKUM JIIepPOM» U «CJIOBEH-
CKUM IIOJapPKOM» MHUPOBOMY HMCKYCCTBY.

3.10. Hy>xHo A1 BBOAUTH 30A0TOE CeveHune
B IUIKOAbHOE OOpa3oBaHue?

¥ Ka[goro 4ejoBeKa, IPOYUTABIIErO 3Ty KHUTY, BOBHUKAET BIIOJIHE
€CTECTBEHHBIA BOIIpOC: II0YEMY C TaKO¥ HMHTepecHOU uHboOpMaIuei,
Kacaromieiica 30J10Toro ceueHus, yuces ®uUGOHAYYM U IPABUIBHBIX
MHOTOIPaHHUKOB, €r0 He 03HaKOMUJIH B cpefHel IITKoJIe WX X0TA OBl
B yHUBepcuTeTe? Bexb 5TH 3HAHHUA CYIIECTBYIOT B HayKe 110 KpaiHel
Mepe /iBe C TOJIOBUHOU THICAYH JIET U, HECOMHEHHO, 060TaTHIN OBl Ka-
skoro u3 Hac. OfHAKO BPAJ JU KTO-TU60 U3 IPU3HAHHALIX YYEHBIX B
06JacTH ImeJlarOrMKH, YBEHUYAHHBIX JIaBDAMHU ¥ IOYeTHBIMU HayUHbI-
MU 3BaHUAMU 3a CO3[jaHUe IIPOrpaMM MaTeMaTHYeCKOH IMOATrOTOBKH,
CMOXKET IaTh BpPa3yMHUTeJbHBINA OTBET Ha 3TOT Bonrpoc. OTKpOBeHHO I'o-
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BOpS, ¥ MBI, aBTOPBI HACTOSAIIEH KHUTH, TOKe He MOKeM OTBETUTH Ha
sroT Bonpoc. CKopee Bcero, feso B Tpagunuu. TpaguiinioHHO KJIaccH-
yecKas HayKa, a ClIie[0BaTeJbHO, X KJlacCuuecKas IleJaroruKa, OTHO-
cuyach K 30JI0TOMY CeYEHUIO ¢ HEKOTOPEIM Ipeny0esxJeHiueM B CBA3H
C TeM, YTO OHO IIMPOKO MCIIOIb30BAJIOCH B aCTPOJIOTHH U TaK HasbIBae-
MBIX 330TE€pUYECKUX HayKax (leHTarpaMma, IIJIATOHOBEI Tejia, Ky0
MetaTpoHa u T. 1.). I, mo-BuguMomMy, «MaTepraJIucTuyecKoe o6paso-
BaHUe» He HAIILJI0 HUYero 6oJiee pa3yMHOT0, KaK BLIOPOCUTEH 30JI0TOE
ceueHHe Ha CBAJIKy COMHUTEJNbHBIX HAYYHLIX KOHIIEIIIUM BMeCTe ¢ ac-
TPOJIOTHEH U 5330TePUUECKUMU HAYKAMHU.

Ananus coBpeMeHHBIX IPOrPaMM MaTeMaTHYeCKOr'o 00pa3oBaHuA
B TaKUX cTpaHax, Kak CIIIA, Kanana, Poccus u Ykpauna, moKassl-
BaeT, YTO B OOJBIIMHCTBE U3 HUX HET Jake YIOMHUHAHUSA O 30JI0TOM
CedyeHWH, TO €CTh MeeT MECTO IOJHOE UTHOPUPOBaHHE OJHOI'O M3
BayKHEHIIINX MaTeMaTUYeCKUX OTKDBITUM aHTUYHON MaTeMaTUKH.

IIo muenuio Kennepa (1 He TosbKO Kemnepa), uaydyenuio yHu-
KaJIbHBIX CBOMCTB 30JIOTOT'O CEYEHUSA B OKPYKaIoIeM Hac MUpe Hazo
yZesATh B 00pa30BaHUY He MeHbIIlee BHUMaHMe, ueM Teopeme ITuda-
ropa. Y Torja BrosiHe BOBMOYKHO, UTO U3yUYeHUE MaTeMaTUKU, KOTO-
PYIO B CBOeM OOJIBIIIMHCTBE YUeHHKHM DACCMATPUBAIOT KaK CYXYIO U
HeHMHTePeCHYIO AUCIUILINHY, HEOKUJAHHO MOIJIO GBI IPEeBPATUTHCS
B yBJIeKATeJbHBIA ITIOUCK MaTeMaTUYECKUX 3aKOHOMEPHOCTEH OKpy-
sKaroiero Hac Mupa. To ecTb BBeZjleHHE 30JIOTOTO CEUEeHUS B MaTeMa-
THYecKoe 0oO6pa3oBaHUe MMOZHUMAET UHTEPeC YUAITUXCSA K U3YUEHUIO
MaTeMaTHKH!

ITo-BupumMomy, mepBhIM IIar B pedopMe HIKOJBHOrO 06pas3oBa-
HUSs, OCHOBaHHOM Ha 30JI0TOM C€YEHUH, COCTOUT B TOM, YTOOBI BBECTHU
B IIIKOJILHYIO FeOMETPHIO paszies «30JI0Toe cedeHue» . B atom paspuene
UIKOJbHUKAM Oy/leT UHTepPecHO Y3HATH O COBEPIIEHHBIX I'eOMeTpruYe-
CKHX (PUrypax, OCHOBAaHHBIX Ha 30JI0TOM CeYeHHHU, B YACTHOCTH, O 30-
JIOTOM IPSMOYTOJILHUKE, IeHTarpaMMe, 30JI0TOM CIIMPAJIH, IIJIATOHO-
BBIX TeJiaX.

Ilepexomum K anrebpe. 31ech IMIKOJbHUKY U3YYalOT ajrebpaude-
CKHe ypaBHEHUS U MeToAbl uX peineHud. Ho qisa MKoIbHUKOB OygeT
UHTEpeCcHO Y3HATh O CIeIHAJbHOM KJjacce alredpandyecKux ypasHe-
HUW — 300mbLX anze6pauiecKux YypasHeHUAX, OTIHIUTETLHONR 0CO-
0eHHOCTBLIO KOTODBIX SIBJISIETCS TO, YTO BCE OHM HMEIOT OOL[UH KO-
PeHb — 30JI0TYIO0 nponopuuoo. Y 3To faeT HaM OCHOBaHUE BBECTU B
anrebpy HeGOJIBINION pas/es «30JI0ThIe alrebpandyecKue ypaBHEHUA» .
Haee, B Toit yacTH IKOJILHOTO Kypca MATeMAaTUKH, KOTOPHIA MOCBA-
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IIeH U3JI0KEeHHIO OCHOB TEODHH uucesl, HeJlb3d He YIIOMAHYTH O %uc-
aax Pubonauqu u JIwoka, opmyaax Bune.

IlepexoguM K HayKaM o Ipupofie — (pU3UKe, XUMUH, ACTPOHOMHH,
poranuke, bmosoruu. B kKypce «®usuka» NpH H3YUeHWH KPUCTAIIOB
JKeJIaTeJLHO YIOMAHYTL O HeJaBHEM OTKDPBITUM KEA3UKPUCMAALOE,
OCHOBAHHBIX Ha HKOCA3APHYECKON cuMMeTpHU. BeAb HAIIIH ITKOJIbHA-
KY yiKe 3HAIOT 06 mKocasgpe U3 Kypca «l'eomerpusa». B kypce «Xu-
MHudA» 1jejecoobpasdHo obpaTHTh BHHMAHHE IIKOXLHHKOB Ha XUMHYe-
CKHe COeINHEHHA, IOCTPOeHHEIe «0o Puboauun». A B Kypce <Ac-
TPOHOMHUA» HEOOXOOUMO PacCKasaTh ITKOJbHUKAM O Pe30HAHCHOU
meopuu Coamneuroil cucmemvi, OCHOBAHHOH Ha 30JI0TOM CEYeHUH.
ToJBKO TAKUM IIYTEM MOMKHO 00bACHUTE IITKOJHHUKAM IPUYHUHEL YC-
ToiunBocTH COTHEeUHON CHCTEMEI.

VYxpamenneM Kypca <«BoTaHHKa» MOYKeT CTATh pasfiell «3aKoH
dhuioTakcucar. [Ipuposa faeT orpoOMHOE KOJHYECTBO IIOATBEpIKe-
HHI 2TOr0 3aK0HA, ¥ 3TO 0OCTOATEIBCTBO SBJAETCS TJIABHBIM apry-
MEHTOM B IIOJIL3Y TAKOro pasgena. [logobHble 2Ke pasgesnbl 66111 ObI
JeslaTeJbHBL ¥ B Kypcax «Buomorus» unu «AHatomusa». B mocnen-
HEM Kypce YMeCTHO PACCKAa3aTh O [IPOIOPIHAX UeJOBeYecKOoTo Tea,
OCHOBaHHBIX Ha 30JI0ToM cedeHHH. MoxkHo ceGe IpesCTaBUTD, ¢ Ka-
KHM YBJACUEeHHEeM ITKOJLHHKHA IIPOU3BOIUIH OB KCCleOBAHNE TIPO-
opumit cBoero coGCTBEHHOTO Teja, JHIA U APYyruX dJactei Tesa u
cpaBHeHnBaaH 061 uX ¢ durypamu [opudopa niy Beneps Musoc-
CKoi1. Boabliloi HHTepeC Y IIKOJLHUKOB BEIZ0OBET PACCKA3 O TOM, YTO
cepfedHAd AeATEeNbLHOCTh MJIEKONHTAIIINX IOJXHOCTEI0 NOAUHEAET-
cd 3aKOHY 30JIGTOI0 CeYeHU .

PaccMoTpuM Tenlepb MIKOJbHEIE KYPCHI HO MCKycceTBY. Ilpuamn-
IIBI UCIIOJIL30BAHNA 30JI0TOTO CeYeHIA B IPOM3BeJeHuAX HCKYCCTBa
(3onm0TOll TPAMOYTOJNLHHAK, 30JI0TasA COIKDaab, «ABOMHOM» KBagpaT
¥ T. J.) AOCTATOYHO IIPOCTH! JJIA MOHUMAaHMUA, N IPHMEPE] UX HC-
[IONL30BAHHSA B apXUTEKTYPe, YKUBOIHCH U CKYJIbRTYPE HHTEPECHEL
[IJIA MIKCJLHUKOB M HaBceria OTJI0KHUINCE OBl B HX DaMATH.

STH IpUMephi MOKEO OBLIO OB TPOJOKUTE. HO paguKaIbHEIM pe-
IDeHNeM B 06jacTH MIKOJNBHOTO c0pasoBaHUs ABHUJIOCE Obl BBeJeHHE
cHenuaibHON y4eOHOH AMCOHMILINHLI ¢ YCJIOBHBIM HasBaHHeM «Mare-
MaTHKa 30J0TOr0 CeYeHHA». ITY TUCHUILIAHY MOKHO 65110 GBI pac-
CMAaTPHMBaTh KaK 3aBepIIaoNIyI0 JUCIHILINHY (DHSNKOo-MaTeMaTHde-
CKOTO0 H 5CTeTHYeCcKOro o0pa3oBaHmns ydaliuxcs. B pesyapraTe BBege-
HHS TaKoH AHCIMUILIMHEI B IIKOJLHOM O6GDASOBAHUH IOSABISIETCH
IeJbHAas KOHOEeNnIng — 30J0Toe ceueHue, KOTopas Hepa3phIBHOI Lie-
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b0 o0BeAMHHAT BCE INKOJIbHEIE AUCIHILIEHEL. ITO OVAET CIroco6eTBO-
BaTh OCOZHAHMIO Iybokoro enuHcTBa [IpupoAsl BO BeeX ee mposABJe-
HAAX — OT ATOMHOI0 A7pa ¥ FeHeTHYECKOro Kofa A0 TaIaKTUKK — K
¢hopMHPOBAHNIO HOBOT'O HAYYHOTO MHPOBO33PEHKA, OCHOBAHHOTO Ha
NIPUHITUIIAX FAPMOHMH M 30J10T0r0 cedenus. A «1abopaTopHoii 6a3o»
TAaKOr'0 Kypca MOKHO CUMTATE caiiT « Myseit ['apMosny # 30J10TOTO ce-
yenusa» (www.goldenmuseum.com), cosmanuwiii Asexceem Craxo-
oM 1 ArHOH Caydenxoeoll 8 UarepHete B 2001 rogy.

CBouMH coOOpaskeHUAMH ITC IOBOAY pepOPMEL MATEMATIHYECKOTO
obpas3oBaHuA U BBefleHNA Kypca «MaTtemaTuka lapmorun 1 3o70T0-
ro cedeHus» npodeccop CraxoB nogenuics ¢ upodeccopoM AJaHoM
PopsxepcoHoM, KOTODBIH BOSFIABASET MEXKAYHADOAHLIH IPOEKT
«MaremaTudeckoe obpasoBanne B XXI sexe». Ilpodeccop Pomxep-
COH IIPHCJIAJT ABTOPY BechMa 00Hale:RHBaloIee MICEMO CAeAYIOLIero
COZEepXKaHnd:

«Aoporoi npocgeccop Craxos! A BocxulueH Bawed CraTbed, HANOAHEHHOR
uHTepecHenLen MHDOPMaUMen, YacTb M3 KOTOPOH MHe Heu3BecTHa. Baum
MAEM HACTOALKO FTAYBOKM, HTO MX BHEAPEHHE B LIKOAAX — 3TC CABAYIOUIKIA War
B matemaTM4eckoM oBpasoBaHuu. MIMETC AM NpenoaAaBaTeAu Ha YkpauHe
HAK rae-AMBO, KOTOpbIE HaYaAM WUCAOAL30BATL BAWM MAEH W Bally HayuHYIO
nporpammy? B Hanboabluen crenenu s 6bia O6b 3aMHTepecoBaH B MHGOPMA-
unM 06 MX NPENcAABATEALCKOM OMbTe.

C HauAYUILIMMM NOXKEAaHNAMM, AraH PoaxepcoH».



3axkAlouyeHue

TaK, NOpPOTHE YHTATENH, Bbl 3aKOHUUJIM 4YTeHHe Halmell mepBoi
Hmmm, KHUTH 0 30JI0TOM CeueHUM, UK Kofe ja Bumun, o unciax
Puborauyn ¥ JIoKa, KOTOPLIE B COBOKYITHOCTH [IPEACTABJIAIOT OGO
yHuBepcanbabE Kof IIpuponsi. HafeeMest, 9o HaM yaanocs y6eauTh
Bac B TOM, YTO STOT «YHHBEPCAJbLHLIH KoJ» npoasiser cebs B Ilpupone
B BHJIe 30JI0THIX CIMpaneil, KOTOphIE JEKAT B OCHOBE MOPCKHX PAKO-
BUH, B Bu/le HEHTATOHAJIbHON CHMMETPHH, KOTOpas IIHPOKO pacIpo-
CTpaHeHa B JKHBOM IPHPOAe, HAKOHELI, B BR/e 3aK0HA DHIIOTAKCHCA,
COTJIACHO KOTOPOMY IIOCTDOEHEI IOBEPXHOCTH COCHOBRIX M Ke[POBBIX
IIWITeK, KaKTYCOB, aHAHACOB, IIOACOMHEYHUKOB, & TaKKe KOP3UH-
KH I[BeTOB. ITOT KOJ JIeKHUT B OCHOBE COBEPIIEHHOr0 YeJI0BEYeCKOr0
TeJa, a TaKKe OolpefielIgeT KPAacOTy YeJI0BEYeCKOoro JHuIa. TOT KoJ
JIEIKHT TaK)Ke B OCHOBe HCKYCCTBA, ¥ 3TO eCTeCTBeHHO. Bennh riiagHas
3a/laya HCKYCCTBA COCTOMT B TOM, YTOOHI 0TOGpaskaTh TapMOHHIO M
Kpacory Ilpupoasl. U He ciryuaitno 30/10Toe ceueHHe CTANO CBOEOB-
PA3HEIM 3CTeTUYECKHM KaHOHOM I'DeYeCcKOro HCKyceTBa i Bospomxge-
HU, a TAKYKe IIHPOKO HCII/Ib30BAI0Ch XYAOXKHUKAMH, CKYJILITOPaAMHE
H apXUTEKTOPaMH HOCJAEAYIONINX SII0X.

B reuenue MHOTHX ThicaueneTiit 3oJ0Toe cedeHMe BBIIO O6BEK-
TOM BOCXHIeHHS M NOKJOHEHUA BEIZAIOIUXCH YIeHbIX ¥ MBbICIHTe-
neii: [Iudaropa, Ilnarorna, Esxnnaa, Jleonapao ga Bunun, JIyku [la-
vony, Horanna Kennepa, Ieitsunra, Anana TelopuHra, AJexces
Jlocesa u ITapaa Properckoro. B coBpeMenHoit Hayke HHTEpec K 30-
JIOTOMY CE€YeHHIO BO3POC ¢ HOBOI cHJiol. 30JI0Toe CedeHHe 0Ka3aI0Ch
HMCTOYHHKOM HOBBIX ILTOZOTBOPHEIX NAel B MaTeMaTHUKe, TeopeTHYIE-
cKoit pusuke U kpucTanaorpady, sSKOHOMHEKe, 6H0oJIOrMH, GOTAHH-
Ke, KOMIILIOTEPHOH HayKe, TEOPHH KOAUDOBAHMA M KPHITOrpadu.
HBa HauGosnee KPYIMHBIX HAYYHBIX OTKPEITHA XX Bexa — Keasukpu-
cmannvt u pyrnepers: (Hobenesckas npemus 1996 roga) ocHoBaHE!
Ha NAAMOH0680M UKOcasdpe U apxumedosom ycevennom uxocasdpe,
IIaBHOM MPoIOPIINEHd KOTOPEIX ABAAeTCA 30JI0TOE CeUeHHE,
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OaHuM B3 BaXXHEHIIMX AOCTHMKEHHWI COBpeMEHHOH MaTeMaTHKH
sapnsiercs Beegenne CraxopriM, Trkavenko u Po3UHEIM zunepbonute-
exux gynryuir dubonawwu u Jioka, KoTopsle, IO CYIIECTBY, paju-
KaJbHO H3MEHHIOT «TeOPHI0 unce) PuGoHaudn» M IPEBPANIAIOT €€ B
«HEeNPEPBLIBHYIO» TEODHIO, K KOTOPOH IpUMeHHMB! BCe JOCTHXKEeHUS
«HeIpepHIBHON» MaTeMaTHKH, B YACTHOCTH AnddepeHIUPORBaHNE U
uHTerpupoBanue. Ho camoe riaBHOe, YTO 3TH (PYHKIIHH OTKPBLIBAIOT
HOBBIE IEPCIIEKTHEDL B CCAeI0BAHUH MNTYGMHEHEIX ITPOIIECCOB, IPOTE-
KAIUX B XKUBOH U HEXXWBOU IPUPOJE, IOTOMY YTO FeOMETPUS IIPH-
pofbl ABJgeTcH «runepboanveckoiis. [lapanrrensuo ¢ runepbonyye-
CKOH reoMeTpHeil, OCHOBAHHON Ha KJACCHMYIeCKNX I'HIepboIHIecCKNX
dpyuarnuax («ranepboruyeckas reoMetTpus JIo6ayeBCKOTO», «IETHI-
pexMepHBI# Mup MUHKOBCKOr0» ¥ Apyrue), B Npupoae HadagaeTca
" apyras runepbosindecKas reoMeTpus, OCHOBaHHAA Ha TUIepOoIH-
ueckuX PYHEIUAX Pubonauun 1 Jloka.

«3om0T10i» runepboaHYeCKHi MHP, OCHOBAHHBIM HA TAKOH reo-
MEeTPUH, CYIIeCTBYeT 00 beKTHBHO M HE3aBHCHMO OT HAIIEro Co3Ha-
HHA. ITOT MHP € YAMBHTEJIBHOM HACTONYNBOCTHIO IPOABALET ceba
Ipexjie BCero B JKMBOH IPHPOAE, B YJACTHOCTH, B BHAe PHILIOTAK-
CHCHBLIX CIMpaJieil, OCHOBAHELIX Ha uHciax PuOoHawyH, dncaax
Joka ¥ IPYruxX YMCJIOBBIX PEKYPPEHTHBIX PAJaX MoZo6HOro THIA
(3akoH puaANOTaKCHCa). 3aMEeTHM, 4TO runepbonuveckue GyaKIun
dubéonavun u JIka, JeKamue B OCHOBE ABJeHNA (PHIAJOTAKCHCA,
He ABAAIOTCA BLHIAYMKOH MAaTeMaTHKOB-(HOGOHAYYHCTOB, a OTpa-
KT BAKHEHNIIYIO MATEMAaTHUYECKYIO 3AKOHOMEPHOCTS, JIeKAINYIO
B OCHOBE I'¢OMEeTPHH KHEOM IIPHPOBL,

B szakaoyeHHe aBTOPHI XOTedH ObI 06paTHTHE BHUMaHHe Ha CJe-
Ayiolllee cTpaHHOE 06CTOATEeNbCTBO. MOKHO TOJBKO YAUBIATLCA TO-
My GaKTy, 4TO B TeUeHYEe CTOJCTHH MaTeMaTHKHU H QHU3UKH-TEOPETH-
KU He yIeJAJHA AOJKHOroO BHHMAHMS PA3BHTHIO MaTeMaTHYECKOTro
anmnapara JJA MOAEJINPOBAHHUS «30JI0TOro» THIEPGOIHYIECKOro Mu-
pPa, KOTOPLIH CYIIECTBYET B PEAJILHOH AelcTBUTEeNbHOCTH. BoaMox-
HO, TPAYHHOH 3TOro0 sBasgeTcsa TOT GaKT, UYTO «30JI0TOMH » rIIepbon-
YecKuit MUp MMeeT GoJblliee OTHOIIeHHE K OuoNoruu u GoTaHuKe,
YeM K ¢usure. OfHAKO, K YECTU ONpeJeJeHHOH rpyunsl GU3nKoB-
TEOPETHKOB, B KoHIle X X cTOJIeTHHA OTHOIIEHHE K 30JI0TOMY CeUeHH 10
¥ ynciaaM PuboHaAYYH, JIEHKAIIHNX B OCHOBE «30JI0TOTO» THIIEpOOJIH-
49EeCKOro MHpa, B COBpeMeHHOM TeopeTudyeckoi HU3UKe HaunHaeT OuI-
CTPO U3MEeHATHLCSH,
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OrpomBEI#l MATEpeC [/ Pa3BUTHSA COBPEMEHHOH (HSHKHA npezm-
CTABJIAIOT MCCJIEHOBAHUA AHIVIMHCKOro (pM3MKa eTHIeTCKOro MpPOHC-
X0 leHH A npodeccopa Moxammeza 31 Hamnne, riasaoro pegakTopa
MexayrapogHoro dbusuueckoro :xypHana Chaos, Solitons & Frac-
tals» (KCTaTH, OAHOTO M3 CAMBIX PEATHHIOBBIX HAYYHBIX JKYPHAJIOB B
Mupe). B ero paGorax IpuBefieHo 0ueHE IPOCTOE IOKA3ATENBCTBO QYH-
AaMeHTaJbHOH CBASH KBAaHTOBO-MEXaHMYECKOTO IIPOCTPAaHCTBAa-Bpe-
MeHH ¢ (PpaKTalaMH U TeopHeii TpaHCHUHHATHEIX MEOKecTB KanTopa.
U ouenr yGeauTeNnHoe AOKA3ATEILCTBO CBASH KBAKTOBOH MeXaHHKH C
30JI0TLIM CeueHMEM B De3yJbTaTe aHAIM3a 3HAMEHHTOIO KBAHTOBO-
MeXaHH1ecKoro akcrepumenTa Tomaca IOHra, KoTOPBIA KoKa3am Kop-
NYCKYJAPHO-BOJHOBYIO IPHPORY cBeTa! A 5To 03HadaeT, 4To 30J10TOE
CedeHHe H ecTh INIaBHAsS KBAHTOBO-MeXaHWYeCKas KOHCTAHTa, Jepes
KOTOPYIO MOTYT GBITh BHIDAa’KeHBI BCE GCTANBHBIC (DH3MUYECKHEe KOH-
cTaHTHl. W, HaBepHOe, HENb3S CYMTATH CIYYAHHOCTELIO TOT GAKT, UTO
HM3BECTHBIH POCCHMCKMH GHBHMK-TeopeTHK mpodeccop 0. Bragumu-
poB (kadenpa Teopetudeckolt dus¥KH MOCKOBCKOro YHHBEDCUTETA)
3axaHYMBaeT CBOIO KHUATY «Meradusurar (2002) Bechma mpumeua-
TeJAbHOH ¢pasoi:

«Takum 06pa30M, MOXKHO YTBEPXKAATb, YTO B TEOPMM SAEKTPOCAABHIX B3aUMO-
ACHCTBHH BO3HMKZIOT OTHOLLEHUS, NPUOAMKEHHO COBNAAAIOWME C “30A0TbiM
CedeHnem”, UrpaloiuMm BaXHYIO POAb B Pa3AMUHBIX 0BAACTAX HAYKM M MCKYC-
CTBa».

HHUIA-MOYTOW

3AKA3ATb KHUTU USAATENBCKOIO AOMA «MUTEP»
MOXHO JiOBbiM YAOBHbBIM AJ19 BAC CROCOBOM:

e no Tenedony: (812) 703-73-74;

® 10 3NeKTPOHHOMY aapecy: posthook@piter.com;

® Ha HalleM CepBepe; www.piter.com;

e no noute: 197198, Cankr-lMetepbypr, a/a 619,
3A0 «futep Moct».

Bbl MOXETE BbiBPATb OAJH U3 1BYX CNTOCOBOB
DOCTABKHW U OIJIATbI U3RAHUK:

& HanoxeHHbIM MNATEXOM C OMAATON 3aKa3a NpW NOSY4YEHUN
TIOChINKM Ha GnrxaiitLiem noYTOBOM OTAeneHuu. LieHbl Ha napanus
NpUBEEHb OPWEHTUPOBOYHO W BKJIIOYAIOT B CebA CTOMMOCTD
nepeckiku No noyte (Ho 6e3 yuera aBuarapuda). Knuru 6yayr
BbiCIaHbl Hawei cnyxboii «KHUra-noYTon» B TeYEHWe ABYX
__ Hepenb nocne NoNy4eHus 3aKasa K BLIXOAA KHUMM U3 nevartw.
& Onnata HUTMYHLIMIA NIPU KYPbEPCKOM [I0CTaBKe (Ans XUTenel
CaHKT -MeTtepbypra u Mockebl). Kypbep J0CTaBMT 3aKa3 Mo
YKa3aHHOMY afpecy B yno6HOe g BaC BPEMA B TEYEHUE Tpex
LHEA.

NPU OGOPMNEHUW 3AKA3A YKAXKHTE:

o GaMUINIO, UMS, OTYECTBO, TENedoH, dakc, e-maili

e [OYTOBbIA WHAEKC, PErMOH, PaitoH, HaceneHHbIA
NYHKT, YAULYY, IOM, KOPIYC, KBApTUPY,

® Ha3BaHWe KHWIW, aBTOPA, KO, KONUYECTBO 3aKasbl-
BaEMbIX 3K3eMNNsIPOB.

- MNI3AATEAbDCKNA AOM
Bui MoXeTe 3aKka3aTth GecnnaTHbli

XypHan «Kny6 NMpodeccuonan» P// ”” TL'P °

WWW PITER.COM



M3QATENDCKHA AoM N3AdATEAbBCKNA AOM

D/ "” p ® CNEUYWMAITUCTAM P/ ﬂ”TE ® YBAXAEMbIE FOCTIOBA!
KHUMU UIRBATENLCKOrQ JOMA
/WW wW. Pi TEECO M KHM)KHOI'O BM3HECA! /WW W.PITER.COM «[TUTEP» Bbl MOXETE NPUOBPECTH
ONTOM K B POSHULLY ¥ HALIUUX
PErMOHANDBHbBIX MAPTHEPOB.

NPEACTABUTENBCTBA USBATENBCKOIO IOMA «[MUTEP»

NpeanaraloT JKCKAIO3NBHBLIA aCCOPTUMEHT KOMNBIOTEPHOR, MEAKULIMHCKON,
NCHUXONOTWYECKON, IKOHOMMUECKOR W NONYASPHOR nUTepaTypol

POCCU%

Mocksa M. «llaBeneukas», 1-i KoxesHnieckuit nepeynok, a.10; ven./daxc {435) 234-38- 15,
255-70-67, 255-70-68; e-mail: sales@piter. msk.ru
Cankr-Metepbypr M. «BuiGoprekas», B. Camnconmesckuii np., o. 29a;
Ten./pakc (812) 703-73-73, 703-73-72; e-mail: sales@piter.com
Bopoxex JleHunckuii np., n. 169; Ten./dakc (4732) 39-43-62, 39-61-70;
e-mail: pitervin@comeh.ru
Exatepunbypr yn. 8 Mapta, A. 2676, oduc 202;

Ten./daxc (343) 356-34-37, 356-34-28; e-mail: piter-ural@isnet.ru
Huxnuit Hosropoa  yn. Coexoskas, a. 13; Ten. (8312) 41-27-31;
e-mail: office@nnov.piter.com
Hosocubupck  yn. Hemupoeuua-flanuenxo, a. 104, opuc 502;
Ten./daxc (383) 211-93-18, 211-27-18, 314-23-89; e-mail: office@nsk.piter.com
PoctoB-Ha-floHy yn. YnesiHoeckas, 4. 26; en. (8632) 63-91-22, 69-91-30;
e-mail: piter-ug@rostov.piter.com

Camapa yn. Mononorsapaeickas, 5. 33, nutep A2, oduc 225; Ten. (846) 277-89-79;
e-mail: pitvolga@samtel.ru

YKPAWHA
Xapbkos yn. Cysnansckue panw, a. 12, oguc 10-11; ten./daxc (1038057) 712-27-05,
751-10-02; e-mail: piter@kharkov. piter.com

Kuer np. Mockosckuii, 5. 6, kop. 1, oduc 33; Ten./daxc (1038044) 490-35-68, 490-35-69;
e-mail: office@kiev.piter.com

BEJIAPYCb
MuHck  yn. Bobpyiickas, a. 21, odmc 3; Ten./daxc (1037517) 226- 19-53;
e-mail: office@minsk.piter.com

BZ Vwem 3apyBexbix napTHEOB WK NOCDEAHNKOB, MMEIOUIMK BEXOA Ha 3aPYORXHbIA PHHOK.
Tenegon ana cesau: {812) 703-73-73.
E-mail: grigorjan@piter.com

D// Wanarenbckuit oM «llutep» NpUrnatiaet k COTPYAHUYECTBY aBTOPOR.
O6patuaiitecs no tenedoHam: Cankr-Nerepbypr — (812) 703-73-72,
Mocksa — (495) 974-34-50.

BZ 3axa3 xaur ans syaos v Gubnuotex: (812) 703-73-73.
Cnetansioe npeanoxedue — e-mail: kozin@piter.com

BatkopTocTaH

Yda, «Aavss, yn. Torona, g. 36, oduc 5,

Ten./dakc (3472) 50-39-00, 51-85-44.
E-mait; asiaufa@ufanet.ru

anstni Boctok

BnafusocToK, «[pUMOPCKUA TOProBblit AOM

KHWU», Ten./daxc (4232) 23-82-12.
E-mail: bookbase@mail.primorye.ru

Xabaposck, «Mupc»,
Ten. (4212) 30-54-47, daxc 22-73-30.
E-mail: sale_book@bookmirs.khv.ru

XabapoBcK, «KHUKHBIH Mnp»,
Ten. (4212) 32-85-51, daxc 32-82-50.
E-mail: postmaster@worldbooks.kht.ru

Esponeitckue pernonn Poccumn
ADXEHrenkCK, «floM KHUM»,

Ten. (8182) 65-41-34, daxc 65-41-34.
E-mail: book@atnet.ru

Kanununrpag, «Becteps,

Ten./akc ((112) 21-56-28, 21-62-07.
E-mail: nshibkova@vester.ru
http:/jwww.vester.ru

Cesephuii Kaska3

Eccenmykn, «Pocculs, yn. Oxabipeoias, 424,

Ten./daxc (87934) 6-93-09.
E-mail: rossy@kmw.ru

Cubups

WpkyTex, «Mpoga/iuTba,

Ten. (3952) 59-13-70, dakc 51-30-70.
E-mail: prodalit@irk.ru

hittp:/pwwew. prodalit.irk.ru

IDKyTCK, «AHTEiA-KHUras,
Ten./bakc (3952) 33-42-47.
E-mail: antey@irk.ru

KpacHoapck, «KiyxHuii Mup»,
Ten./dakc (3912) 27-39-71.
E-mail: book-world@public.krasnet.ru

HuxHesapToBek, «{lom KHurns,
Ten. {3466} 23-27-14, dakc 23-59-50.
E-mail: book@nvartovsk.wsnet.ru

HoBocnbupcxk, «Ton-kHuras,

Ten. {3832) 36-10-26, paxc 36-10-27.
E-maii: office@top-kniga.ru
hitp://www.top-kniga.ru

TiomeHs, «[ipyrs,
T1en./daxc {3452) 21-34-82.
E-mail: drug@tyumen.ru

TioMetb, «DonnanT»,
Ten. {3452) 27-36-06, paxc 27-36-11.
E-mail: foliant@tyumen.ru

Yenabuuck, T[] «3spuka», yn. bapbioca, n. 61,

Ten./daxkc (3512) 52-49-23.
E-mail:evrika@chel.surnet.ru

Tarapcras

Ka3zaHb, sTauce,

Ten. (8432) 72-34-55, daxc 72-27-82.
E-mail: tais@bancorp.ru

Ypan

Exateputbypr, MarasuH Ne 14,
yA. YenockuHiies, a. 23,
Ten./daxc (3432) 53-24-90.
E-mail: gvardia@mail.ur.ru

ExarepuHGypr, «Baneo-kHuras,
yn. Kniguesckas, &. 5,
Ten./dakc (3432) 42-56-00.
E-mail: valeo@etel.ru
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Her Bpemenn

. XoAWUTb NO mara3mHam?
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Habepure:

www.piter.com

3pecb Bbl HanpgeTe:

Bce KHUrn usnarenncrea cpasy
HoBble KHMIrM — B MOMEHT BbIx0Aa 13 TUNOrpadum
VIHopMaumio 0 KHIUFe — OT3bIBbI, PELIEH3 1M, OTPbIBKY
Crapble KHUrM — B 6ubnnoteke u Ha CD

N nakoHel, Bbl HUrge He Kynute
Hawu KHUru gewesne!

Puc. 23. Tuuman. Bakx n Aprnaana

r) A)
Puc. 24

[1AaTOHOBBI TEAa:
a) — OKTasAp («OroHb»), 6) — rekcasap, MAK Kyb («3emasi»),
B) — okTasap («Bosayx»), r) — mkocasap («Boaa»),
A) — AoAeKadAp («BceaeHCKni pasym»)



a)

6)
Puc. 26
APXMMEAOBbI TeAa: a) — KyBooKTasap, 6) — nkocoaoaekasap

8]
& Puc. 27 )

APXMMEAOBBI TeAd: a) — pombokybookTasap, 6) — POMBOMKOCOAOAEKAIAD

A)

Puc. 25 :

APXUMEAOBBI TeAA: a)

a) — ycedeHHbI TeTpasap, 6) — yceyeHHbIA KyD, B) — ycedeHHbIn OKTasAp,
) — yCEeUYeHHbIN AOABKA3AD, A) — YCeUEHHbIM MKOCadAp

b)

Puc. 28
APXMMEAOBbI TeAd: a) — KYPHOCbIA KyD, b) — KYPHOCHIA AOAEKadAp



B) r)
Puc. 29
[AOTHOE 3anoAHeHne NAOCKOCTH:
a) — TpeyroAbHUKamu, 6) — KBaspaTamu, B) — NSTHYrOAbHUKaMM,
) — WeCTnyroAbHUKamm

6)
Puc. 31
Puc. 30 «30A0TbIEY POMObI:
MNenTaroH a) — «TOHKMI» POMB, 6) — «TOACTBIAY pomb

a) 6)
Puc. 32

WM3obpaxerus AeoHapao aa BuHuu
AoAeKazapa B KHUre Ayku Mavoam
«boxecTseHHas nponopumsi»:

a) — METOAOM KeCcTKnxX pebep,
6) — MeToAOM CrAOWHBIX rpaHeit

Puc. 33
M3obpaxenne AeoHapao aa Bunum
YCEHEHHOT0 MKOCAZApa METOAOM
KeCcTkux pebep B KHure
Ayku Mavoan
«boxectsennas nponopums»

Puc. 34
bapbapu. Ayka Mavoan

Puc. 35
Kaptuha Mobepo aeara Opanyecka «Kpeuwenue Xpucras
W €€ rapMOHHUYECKHI aHaAKn3
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Puc. 36 Puc. 38
®pa AxosanHu Aa Bepona. HTapcum aas uepken Canta Mapus Mariowka Teis Kpawek Ha cBoen BeicTaske Kaleidoscopic
H Optato B Bepore | Fragrances (Aiobasna, 2005)

»55

Puc. 37 Puc. 39

Aaan. TanHag seyeps Kpawex. Yucaa DuboHayvun (xoact, 1998).



Mup Tenn Kpawek:
a) — «Mwup KBa3uKpUCTaArOB» (KoMNbioTepHas rpacuka, 1996),
6) — «3Be3abl» (KomnbloTepHas rpadmka, 1998), 8) — «10/5» (xoacT, 1998),
r) — «Kpasnkyb» (xoact, 1999)

Puc. 41 Puc. 42
Kpawek, INukosep. Buorenesunc (2005) Kpawex. Double Star GA
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Tpunnep «Kopa Aa BuHum», -
v APHbIM
HanucaHHbIW nonysn
aMepUKaHCKUM nucartenem Nlonom BpayHOoMm,

ctan 6ectcennepom XXI Beka.

0
Ho uyto o3nauaer «Koa pa Bunwu__»ﬂ. ._

KTo packpoet ero TauHy,

YHUKanbHan kHUra, KOTOPYIO Bbl iePXUTE B pykax,
NO3BONUT BaM NPUBAN3UTLCA K PaCKPLITUIO 3TOW TalHbl.

TepmuH «3onotoe ceyenne» Gbin BBEaEH NeoHapgo .
Aa BuHun, oH HasbiBan ero «boxecTBeHHOI nponopuuen».
B Te4eHne MHOTMX ThiCSYENEeTHI OHO BbIN0 06bekTom
BOCXULEHUS U U3yYeHUs: BbIAIOWMNXCA YYEHbIX

u Mbicnutenen: Mudaropa, MnaTowa, Esknuga, Masna v
®nopeHckoro. Mupamuaa Xeonca, 3HaMEHUTbINA FpeYecKuil
xpam llapdeHoH, HenpeB3oiiaennas «Moka fusay, aTioabl
WoneHa — BOT faneko He NOMHbIN nepeyeHb BblAAKOWMUXCH:
NPON3BEAEHNUA UCKYCCTBA, HANOMHEHHBIX YYAECHON - %
rapMoHuUei, 0CHOBaHHOM Ha 30N0TOM CeyYeHUn

U MaTemaTU4eckux 3akOHOMEpHOCTSX, KOTopbIe onpeaensioT
TaKxe CTpoeHne BceneHHoM M BCero XuBoro Ha 3emne.

D/ ' . &

///”" TEP ISBN 5-469-01369-3
3akaa kHur: : : .

197198, Cankr-Metepbypr, a/n 619

Ten.: (812) 703-73-74, postbook@piter.com

61093, Xapbkos-93, a/s 9130 . 7785483013093

. Ten.: (057) 712-27-05, piter@kharkov.piter.com , 5 &
Www.piter.com — BCsi MHhOPMAaLMA O KHUrax U Beb-marasum- ?”
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