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KPUBBIE IEAHO B KOHCTPYUPOBAHUM OPHAMEHTOB

Hunea AJO., o.1.H.
HTY «Xapvroeckuii nonumexnuueckuii uncmumymy (Yxpauna)

Paccmompeno npunoxycenue kpuevix Ileano k nocmpoenuro
ODHAMEHMO08, umelwux 3cmemuyeckylo uennocms. Ilpueedeno
00Ka3amenvbCmeo ymeepiyHcoeHus o mom, umo kKpueaa Iunvoepma
AGNIACMCA CAMONOOOOHBIM (PpaKmaniom u evluuciena eé pakmaivHa
pazmepruocms. Ilpeonorxcen asmopckuit eapuanm kKpueoui Ileano,
Komopaa o0Opazyem  OpHameHm 6 6ude MeaHopa, UEeAUKOM
3anOHAIOULE20 NIIOCKOCHD.

Knwueswvie cnosa: kpueasa Ileano, opnamenm, ¢paxkmanvuasn
2eomempusi.

Ilocmanoeka npoo.niemol. MaremaTuka 3HAET MHOT'O
FeOMETPUYECKUX 00pa3oB, KOTOpPhIE MOTYT OBITh HCHOJIB30BAHBI JJIA
CO3/IJaHUSI OpPHAMEHTOB, a HMEHHO: MHOXeCTBO JKronma, MHOXKECTBO
MannensOpora u  gapyrue. OpHako — OOJIBIIMHCTBO — M3BECTHBIX
FEOMETPUYECKUX O00pa3oB MpEeACTaBIseT co0oil IUIOCKYyl (urypy,
IJIONIAb KOTOPOM SBIISIETCA KOHEYHOM BeIMYMHOM. Bmecte ¢ Tem B
rpaduueckoM au3aiiHe OCOOYIO IIEHHOCTh MMEIOT OPHAMEHTHI, LETUKOM
3aMOJHSAIOMME TUIOCKOCTh. OOHUMU M3 TEOMETPUYECKHMX 00pasoB,
MPOXOJSIIMX YEPE3 BCE TOYKU IUIOCKOCTH, SIBISIIOTCS KpuBble lleaHo.
Takum oOpa3zoMm, pa3paboTka KpuBbiXx I[leaHo, KOTOpble MOTYT OBIThH
OCHOBOM Ji1 KOHCTPYUPOBAHHUS OpPHAMEHTOB, SBIIAETCS AaKTyaJbHOU
3a/1aueit rpayUUecKoro au3aifHa.

AHnanu3 nocneonux uccneoosanuii u nyonukayuit. K coxanenuto,
JUTEPATYPHI, KOTOpas pacKpbiBaja Obl TEXHOJOTHIO CO3JaHHUS KPUBBIX,
3aMOJIHSIONIMX TUIOCKOCTh, HE CyllecTByeT. KpaTkue cBeieHus O Takux
KPUBBIX paz0pocaHbl 0 MOHOTpadusM, MOCBSIIEHHBIM TEOPUU MHOXKECTB,
Teopur (YHKUUA JEUCTBUTENBHOIO TMEPEMEHHOT0 U  (DpaKkTaTbHON
reometpuu [ 1-6].

Dopmynuposanue ueneii cmamou. Takum o0pa3om, 1eb CTaTbU —
MPOIOJIKEHNE PAOOTHI IO MMOCTPOCHUIO KpUBBIX [leano, kKoTopbie 00pa3yroT
OPHAMEHTHI, UMEIOIINUE ICTETUUYECKYIO IIEHHOCTD.

Ocnoenaa wacms. Korna B 1882 rony ¢Qpaniry3ckuil mMaTemMaTuk
Kamune JKopmaH mnpeajioXus TOMOJOTHYECKOE ONPEAEICHUE JIMHUH,
COTJIaCHO KOTOPOMY JIMHHUSI — ATO HEMPEPBIBHBIN 00pa3 OTpe3ka, JTydIlue
MaTeMaTUKH TOTO BPEMEHHM MPEANPUHSUIM MHOTOYUCIEHHBIE MOMBITKU
HalTH TPUMEPHI, HE MOJNAJalNINe MoJ ero omnpeaeinenue. Hakownen, B
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1890 rony wurtanbsHckoMy wmatemaTuky Jlxysenme Ileano ynpanock
MIOCTPOUTHh KPUBYIO, KOTOpasi, C OJHON CTOPOHBI, SIBJISIETCS HETPEPHIBHBIM
OTOOpa’KEHHUEM OTpe3Ka Ha TIOCKOCTh, a C IPYTroil CTOPOHBI, HU HA YTO HE
M0X0%ka, MOTOMY UYTO IEIMKOM 3arojHSET HEKOTOpPbIH KBaApar (TO €CTh
ABJIETCS MIIOCKOM (urypoit). Hamo i roBoputk, 4To OoTKphITUE [[XKYy3enmne
[leano mpou3BENO CEHCAMIO B MareMaTU4eckoM mupe, u B 1891 romy
HeMelukuil maremMatuk JlaBua I'mapOepT mHpemiokul KOHCTPYKLHIO,
KOTOpas Ccraja KjlaccuuecknMm npumepoMm kpuBou Ileano. Konctpykius
IPEACTaBIAET COO0M JIOMaHYIO MPSMYIO JIMHHIO, IPOXOSIIYI0 Yepe3 BCe
TOYKM HEKOTOPOro KBaApara (TO €CTh LIEJIMKOM 3aloJIHAIOIIAsS €ro
BHYTpeHHOCTb). Ilpu »3TOM mox TOYKamMH, HaxXOIAIIMMHUCA BHYTPH
KBaJpaTa, IIOHUMAETCS TOYKA, paCIOJOKEHHAas B €ro UEHTpe, a
3aIl0JIHEHUE KBaJApaTa JOMAHOW IPSAMOM JIMHUEW TOCTUTaeTcs 3a CYET €ro
OECKOHEYHOI0 pa30MEeHMsI Ha HECKOJIbKO paBHBIX KBaJpaToOB MEHbILEH
mwiomanu. Kommuectso ksampatos N, mocTtpoeHHBIX Ha I-ToM Imare
UTEpALH, ONIpenesieTcs no Gopmyiie:

o 1

N=4 i=1---n. (1)

[lokaxxeM Ha puc. | HayanbHbIE LIATH MOCTPOCHUSI KOHCTPYKLHUH,
npemoxkenHod  JlaBumom  'mnpOeprom.  IlpenensHass — KpuBad,

MOJTy4yaromasicss B pe3yiabTaTe OECKOHEYHOTO pa3OueHuss HCXOAHOTO
KBajipata, u OyaeT kpuBoii [leaHo, mpoxosiieii uepe3 Bce ero Touku [4].

anifanilzailas
mn |

o [ (Mo
| | | | | | 1

HTHTHR[LF

m =l m

11 111 111

Puc. 1. KpuBas ['mns0epra, 3amonHsto1Ias KBaapar,
nocise 4-x urepanui

Bopouem, nHam pgena Her 10 Toro, uro KkpuBas IleaHo,
paccMaTtpuBaeMasi Kak IUIOCKast (urypa, He €CThb MHOXECTBO, HUTJAE HE
IJIOTHOE HA TUIOCKOCTH, a SIBJISIETCS KOPJAAHOBOW, HO HE KAHTOPOBOM
KpuBOoM, wid KpuBas [leaHO ecTh B TOYHOCTH JIOKAJIBHO CBSI3HBIM
KOHTUHYYM (TO €CTh KOHTUHYYM, KaXJasi TOYKa KOTOPOro 00JagaeT CKOJIb
YTOJIHO Majoi CBSI3HOM OKPECTHOCTHIO). [ 1aBHOE, C Halllel TOUYKU 3pEHUs,
COCTOMT B TOM, YTO C IOMOIIBIO KpuBbIX [leaHO MOXHO MOCTPOUTH
OpPHAMEHTHI, IIEJIMKOM 3aMlOJIHAIONIME IUIOCKOCTh M OO0JaJaroIiue
3aMeuaTebHbIMUA 3CTETUYECKUMU CBOVCTBAMM.

JlefiCTBUTEIBHO, €CIITH BMECTO OECKOHEYHOT0 pa30MEHUs] UCXOIHOTO
KBaJIpaTa, MOKa3aHHOTO Ha puC. | B3ATh ero ¢pakTaabHOE paCIIUpPEHUE, TO
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B IIpejerie IMOJy4YuM JIOMaHYI TIPSAMYIO JIMHHIO, OOXOJSIIYIO BCIO
IJIOCKOCTh. PpaKkTaabHOE pACIIMPEHUE KBajJpaTa COCTOMT B TOM, YTO Ha
KKJIOM TIOCJICAYIOIIEM Illare HTepaluy IUIOMAab KBajapara OOJIbIe
IJIONIAM KBajJipara, MOJYYEHHOTO Ha MPEAbIAYILIEM Ilare urepanuu, B 4
pasa, TO €CTh Ha I-ToM mmare urepanun Konuuectso N kBagparos, miomans
KOTOPBIX paBHA IUIONIAX UCXOJHOTO KBaJipaTa, BEIYUCIISIETCS 1O hopmyJie
(1). Ioxkaxxem Ha pwuc.2 HayajgbHBIE IIarW mocTpoeHus kpuBoi IleaHo,
npeioxkenHon laBuaom I'nns6epTom.
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Puc. 2. KpuBas ['unb6epTa, 3an0Hs01Iast IITOCKOCTD,
nocJie 4-x urepauui

OG6paTtuM BHUMaHHE, YTO Ha KaXJIOW TOCIECIYIOMICH HTeparuu
KpuBas, IIOJYYEHHass Ha NpeAbIAylIedl uTepauuu, MOABEpPraeTcs
cienyronuM aghuHHBIM TpeoOpa3oBaHusM (TPU YCIOBUH, YTO UCXOHAS
(durypa BIUCHIBAE€TCA B €IMHUYHBIA KBaJpaT):
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rae | — Homep uTepaluH.

[TosToMy Ha Kaxao¥ Mmocieayroned nTepalui BHOBL 00pa3oBaHHasI
KpUBasi SBIIETCA YBEIMYEHHOW KOIMEW KPUBOW, IIOCTPOCHHOM Ha
npenpiayend urepauu. CiaenoBarenbHo, kpuBas lleaHo, mokasaHHas Ha
pHC. 2, SIBIISETCSI CaMOTIOI00HBIM (PpaKTaIoM.
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Boruucnum e€ ¢paktanbHyio pa3MmepHOcTh. [locKonbKy KpuBas
[leano, mnpencraBieHHass Ha puc. 2, orTin4daercs oT KpuBou Ileano,
NpEeACTaBICHHOM Ha puc. |, umpe MacmTaboM HU300paXKeHus, HuxX
dbpakTanbHble  pa3sMEpPHOCTH  paBHbl.  BpiunmcnuM  pakTanibHyIO
pasMepHocTh KkpuBoi Ileano, mnokazanHoi Ha pwuc. 1. Ilycts nnuHa
CTOPOHBI MCXOJHOrO KBajpara paBHa enuHuue. Kak cimegyer u3 puc. 1,
KOJIMYECTBO OTPE3KOB JIOMAHOM MPSMOU JIMHUM U UX JJIMHA Ha N-HOM 1Iare
UTEpaIK BBIUUCISAIOTCS 10 (hopMyIaM:

n
N =4 s (L)
2

[IpeacraBuM (ppakTalibHYI0 pa3MEPHOCTb JIOMAHOW MPSIMOW JIMHUU
KaK MpeJiebHOE OTHOIIIEHUE JIorapu(ma drciia ee OTPEe3KOB K Jorapupmy
WX JIUTUHBI IPU CTPEMJICHUU YUCJIa UTepaluil K O0ECKOHEYHOCTH [6]

D ——lim MNn
N—o0 |n5n

Boruucnum  ¢pakraneHyro  pa3MepHocTh  KpuBod  Ileano,
IIpeICTaBICHHOM Ha puc. 1

. In4"  In4 In2?
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n—>ooln 1 n |n2 |n2

2

CrnenoBaTenbHO, (pakTanbHas pa3MepHOCTb KpuBoi lleaHo paBHa
TONOJIOrMYeCcKoll pasMepHOCTH mockocTh D =2. DTo no0kassiBaer
yTBEpKJIEHUEe O ToM, 4uTo KpuBas [leaHo, mpencraBieHHas Ha puC. 2,
[ETMKOM 3aIOIHSET MIIOCKOCTH (TO €CTh SBISETCA IIOCKOM (PUTYPOIA).

Pazymeercs, MOXHO TpuAyMaThb CKOJb YTOJHO MHOTO KpPHBBIX
[Teano. Hampumep, B pabote [4], KpoME pacCMOTPEHHOM HaMHU KPHUBOMU
['unb6epTa, npeacTanieHsl kpubbie Ceprinackoro u ['ocnepa.

Msbl, B CBOKWO ouepenb, IpeajaraéM AaBTOPCKUM BapUaHT KPUBOU
[leano, mokasaHHbI Ha puC.3. DTa KpUBas 3aMeyarejIbHAa TEM, 4YTO
3pUTENIbHAs WIUTIO3MSL CO3JA€T BIeyarieHue, OyaTo e€ u300pakeHue
COCTOMT M3 MHOXKE€CTBA MEaHJIPOB, BIIMCAHHBIX B KBAAPAThI, B TO BpeMs KaK
B JICUCTBUTEIBHOCTH HA PUC. 3 TIPEACTABICHA KPUBasl, MPOXOAAIIas 4epe3
BCE TOYKH IUIOCKOCTH. DTO CYHIECTBEHHO OTJIMYAET €€ OT IPEBHEPUMCKHUX
Y BU3aHTUMCKUX OPHAMEHTOB, Ha KOTOPBIX MEaHJIp, BKIIOYAIOIMINUM B cels
AIIEMEHT H300pakeHHsl, MOKA3aHHOTO Ha pHUC. 3, 3amojHseT OECKOHEYHO
JUTMHHYIO T0JIOCY.
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Puc. 3. ABropckuit BapuaHnt kpuBon Ileano
nocie 4-x urepanui

Bwieoowvr. Takum o0pa3zoM, B CTaThe€ MPUBENECH W3BECTHBIM MpUMEP
kpuBoi [leaHo, a Takke NpeUIOKEH €€ BapUaHT, eul€ HE ONMCAHHBIA B
auteparype. Kpome Toro, B ctaTbe JaHO JOKA3aTEIbCTBO YTBEPKICHUS O
ToM, 4Tto KpuBas Ileano, mnpemioxenHas I'unpbeprom, — 3TO
caMoIoI00HbIN (PpakTajn, W BbIYMCIEHA €€ (paKkTajlbHas Pa3MEPHOCTD.
OOpaTuM BHHMMaHUE, YTO CTaTbs COJEPKUT BapuaHThl KpuBoiu Ileano,
3anonHsAomen kBagpar. OpHako, Kak HW3BECTHO, IUIOCKOCTH MOKHO
3aMOCTUTh  HE  TOJNBKO  KBagpaTamMHM, HO W  IPaBUJIBHBIMU
HIECTUYTOJIbHUKaMU (MM TpaBUJIBHBIMH TpeyrojbHUKamu). lloatomy
cleqyromas CcTraThsi OyAeT IOCBSLIEHAa IOCTpoeHHIo KpuBod Ileano,
3aMOJHSIOMIEH  MPABUJIBHBIM  IIECTHUYTOJbHUK  (WJIM  MPaBHIJIbHBIN
TPEYrOJIbHUK), U KOHCTPYUPOBAHHUIO HA €€ OCHOBE OPHAMEHTOB, KOTOPbIE
MOTYT OBITh MOJIE3HBIMH B IU3aiiHE IIEHHBIX OyMar.
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KPUBBIE IEAHO B KOHCTPYUPOBAHUU OPHAMEHTOB
Himus O.10.

Pozenanymo 3acmocyeanna kKpusux Ileano 00 noodyoosu
opHamenmie, w0 maromv ecmemuyuny  yinnicme. Haeseoeno
meepoycenua npo me, w0 kKpuea Ilindepma € camonodionum
dpaxmanom i odouucaeno it ppaxmanvHy po3mipHicmes. 3anponoHoeanHo
asmopcovkuii eapianm kpueoi Ileano, axa ymeopioe opnamenm y euznaoi
Meanopy, wio WiiKoM 3an06HIOE NIIOUJUHY.

Knwuoei cnoea: «kpuea Ileano, opnamenm, @paxmanvua
zeomempis.

CURVES OF PEANO IN CONSTRUCTION OF ORNAMENTS
Nitsyn A.

The application of curves of Peano to the construction of
ornaments that is an aesthetic significance is considered. Demonstration
of maintenance that curve of Gilbert is a selfsimilar fractal is resulted
and its fractal dimension is calculated. The author’s variant of curve of
Peano, which forms an ornament as meander, wholly filling a plane, is
offered.

Keywords: curve of Peano, ornament, fractal geometry.



