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A.10. HULIbIH

XapbKOBCKUM TEXHUYECKUH YHUBEPCUTET «XaPbKOBCKHUM MOJUTEXHUYECKUM HHCTUTYT

I'PYIIIBI CUMMETPUU OPHAMEHTA HA 9CKM3E M. K. DIIEPA
«<AIEPUIBI» U IBUKEHUS ITVIOCKOCTH, OIINCBIBAIOIIUE
OBPA3OBAHME ET'O ®UT'YPHOU IUIUTKH

Cnocobvl nocmpoenusi (hucypuvix naumox, CmMuIU3VIOUUx U300padceHus HCUBOMHbIX
U pacmenuti U YeIUKoOM 3ANOJHAIOWUX NIOCKOCMb, He AGIAIOMCA 6 Hacmoauee 6pems
npeoMemoMm HAYUHBIX UCCTe008AHUL. MO 00BACHAEMC S meM, YMo asmopbl MHO2UX HAYYHBIX
mpyooe paccmampugarom 2pagiopbl M. K. Dwepa kak Mmo3auxy, cOCMAaGieHHYIO U3
MHO20Y20/IbHUKOG C HAHECEHHbIM HA HUX NOBMOPAIOUWUMCA pucyHKom. Tlosmomy onu uugym 6
HUX hpazmeHmol, KOMOpble GNUCHIBAIOMCA 8 POMObL, KEAOPAMbl, NPABUTIbHbIE MPEY2OTbHUKU
UU NPABUTIbHBLE ULECTUY20JIbHUKU, U C UX NOMOWbIO cOCMassaom mo3auxy. Mol e nouiiu
opyaum Nymeém — Nymém OMmKpblmus 3aKOHO8 CUMMEMPUU, HNO36ONAIOUUX NOCMPOUMD
NIOCKYIO  uaypy, Ccmunuzyiowylo o0paszvl pacmeHuul U HCUBOMHBIX U 3ANOJHAIOULYIO
NIIOCKOCMb 6e3 HaNONHCEeHUL U NPONYCKOS.

Takum obpazom, yeib CmMamvu COCMOUM 6 MOM, YMOObL YCMAHOBUMb HNPABUNO
nocmpoeHnus ucypul, cmunusyoueti U300pasdcenust HCUBOMHBIX U PACEHUN U 3aN0IHAIuel
HIOCKOCMb 0€3 HANONCeHUll U NPONYCKO8 NPU NAPALIENbHbIX NEPeHOCax U BPAWeHUsX eé
NnOBMOPEHUII.

IIpeonosicerno npasunro nocmpoeHus ueypHuIX NAUMOK, CIUIUSVIOWUX UZ00PAIHCEHUSL
pacmenuti U JHCUBOMHBIX U 3ANOJHANUUX NIOCKOCMb 06e3 HANOJMCeHULl U NPONYCcKO8 npu
NapaiielbHbIX NePeHoCcax U 8paweHuUsx eé noemoperull, 8 4acmHoCmu QUeypHbiX NAUMOK,
o0boOwarowux uzobpaxdcenus 300mopduvix gopm na sckuzax M. K. Dwepa «Awepuyvly u
«babouxuy. Ilpeonoscennoe npasunro ObLIO NPUMEHEHO O COCMABIEHUS OPHAMEHMO,
cmunusyrouux sckuzol M. K. Dwepa «Twepuyvty u «baboukuy. Iloxazano, umo oOanHble
OPHAMEHMbL  UMEIOM  MHONCECMB0 OCel CUuMMempuu 3-20 NOPAOKA, MHOICECMBO oOcell
cummempuu 6-20 nopsaoka u wecmv 6eKmMopo8 mpaHciayuu. Buigenena cea3b medxcoy
OBUICEHUAMU NJIOCKOCMU, NPUBOOAWUMY K 00PA308aHUI0 (DUSYPHOU NAUMKU, U 2PYNNOU
CUMMempuUU OPHAMEHMA, HNONYYeHHO20 HA e€ OCHO8e. YCMAaHOBIEeHO, Ymo CUMMEmpUs
OpHAMEHMA U e20 NOBMOPAIWAAC (UeYpa ONUCHIBAIOMCA PYNNAMU épaujeHus 6-2o
nopsdKa u epynnamu napanienvhvlx nepeHocog ocel epaujenus. CredogamenvbHo, eciu
Kaxou-1bo gueype coomeemcmeyem Kakdasa-iubo zpynna npeobpaszoéanuii nioCKOCmu, mo
makou dce cpynne npeobpazoéanuti NIOCKOCmu 6yoem Ccoomeemcmeosams OpPHAMEHM,
HOJYYEHHbIU NAPATNENbHbIMU NepeHocamu U 8pawjeHusmu eé noemopenuu. Paszpaboman
opnamenm «Komnosuyua Ne 1», me onucaumnvii 6 numepamype no ucmopuu u meopuu
opnamenma. Ilpeononosceno, umo npeomemom OANbHEUWUX UCCIe008aHUll  Oydem
npunoxcenue 00HOU U3 Kpucmannocpaguueckux epynn cummempuu E. C. @éooposa «
HOCMPOEHUI0 (QUSypHOU NAUMKU, CIMUTUZYIOWell 300MOPOHYIO hopmy Ha OOHOU U3 2pasiop
M. K. Dwepa.

Kniouesvie cnosa: mozauxu, gueyphvie niumxu 6 opme HCUBOMHLIX U pACHMEHUl,
cmunuzayus epasiop M. K. Dwepa.

O.10. HIINH

HamionansHUM TeXHIYHUH YHIBepCUTET «XapKiBCHKHUN MOJMITEXHIYHUH THCTHTYT

I'PYIIA CUMETPIi OPHAMEHTY HA ECKI3I M. K. EHIEPA «AIIIPKW» I PYXH
IVIOINUHI, IO OIIMCYIOTH YTBOPEHHA MOI'O ®IT'YPHOI IIVIMTKHU
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Cnocobu nobyoosu hicypHux naiumox, wo Cmuaizyioms 300paicesHs meapuH i pociuH
I YiIKoM 3aN06HI0I0Mb NIOWUHY, He € HA OAHUL 4ac NpeomMemom HAYKo8Ux 0ocaiodxcens. Lle
NOSACHIOEMbCA  MUM, WO aemopu 0a2amvoX HAYKOSUX NpaAyb po321s0aioms  2pasopu
M. K. Ewepa ax mo3aixy, ckiadeHy 3 6a2amoKymHuKie 3 HaHeCeHuM HA HUX MAulOHKOM, W0
nosmoproemsca. Tomy 6oHU wiyKarome 6 HUX ¢hpazmenmu, AKi BRUCYIOMbCA 8 pOomMOU,
K6aopamu, NPAasuIbHi MPUKYMHUKYU OO0 NPAGUIbHI WEeCUKYMHUKY, | 3d iX 00noMO02010
ckaaoaroms Mo3aixy. Mu oic niwinu iHWUM WIAXOM — WISAXOM BIOKPUMMS 3AKOHI8 cCUMempii,
wo 00360510Mb NO0OYOY8amu NaOCKy icypy, wo cmuiizye oopasu pociux i meapuH i
3aN0BHIOE NIOWUHY Oe3 HAKIAOeHb | NPONYCKIB.

Taxkum yunom, mema cmammi NOAAAE 8 MOMY, WOO 8CIMAHOBUMU NPABUTIO NOOYOO8U
Qieypu, wo cmunizye 300paddceHHs MApUH i POCIUH [ 3aNOBHIOE NIOWUHY Oe3 HAKIAOeHb |
NPONYCKi8 Npu NapaielbHUx nepeHecenHsx i 00epmanHsx ii NO8MopeHs.

3anpononosano npasuno nobyoosu @icypHux HAUMOK, Wo CMULI3YIOMb 300PaAAHCEHHs
POCIUH | meapun i 3an08HIOIOMb NIOWUHY 0e3 HAKIAOeHb | NPONnycKié npu napaieibHux
nepeHecenHAX i 00epmanHax ii No8mMopeHs, 30Kpema QicypHux NAUmoK, Wo y3a2aibHIOmMb
300padicentss 300mopgprux Gopm na eckizax M. K. Ewepa «lwipkuy i «Memenukuy.
3anpononosane npasuno Oyi0 3aCcMOCOBAHO O CKIAOAHHA OPHAMEHMIB, WO CMULI3YIOMb
eckisu M. K. Ewmepa «lwipkuy i «Memenuxuy. [loxazano, wo Oaui opHamenmu maomo
MHOJMCUHY ocell cumempii 3-20 NOpsAOKY, MHOJMCUHY ocell cumempii 6-20 nopsaoKy i wicmb
eekmopie mpanciayii. Busgneno 38’30k Midc pyxamu NIOWUHU, WO NPUBOOAMb 00
VMBOpeHHs (PieypHOI NAUmMKUY, | 2PYnol0 CuMempii OpHaAMeHmy, OMPUMAHO20 HA i OCHOGI.
Bcmanosneno, wo cumempis oppamenmy i tio2o @icypa, uwjo no8moproeEmvbcs, OnuUcyiomscs
epynamu obepmantns 6-20 NOPAOKY I epynamu napaleibHux nepeHeceHb oceul 0OepmaHmsl.
Omoxce, saKwo Axiti-nebyos ¢hicypi 8ionogioae 6yovb-saKa epyna nepemeopensb NioWuHU, mooi
maxiti  Jlce 2pyni NepemeopeHv NAOWUHU  8ionogioamume OPHAMEHM, OMPUMAHUL
napaneibHuMu nepeHocamu i obepmamHAmMu ii noeémopenv. Po3pobnreno opuamenm
«Komnoszuyia Ne 1», He onucanuii 6 nimepamypi 3 icmopii ma meopii OpHAMEHM).
Ilepeobaueno, wo npeomemom noOAILUUX OOCHIONCEHb OyO0e 3aCmOCY8aHHs OOHIEL 3
kpucmanoepagivnux epyn cumempii €. C. @edoposa 00 nobyoosu @icypnoi niumxu, ujo
cmunizye 300Mop@uy ¢hopmy na oonii 3 epasiop M. K. Ewepa.

Knouosi cnosa: 3amowents niowunu, Qicypri naumxu y opmi meapuH i pociuH,
cmunizayis epasiop M. K. Ewepa.

A.Yu. NITSYN

National Technical University 'Kharkov Polytechnic Institute'

ORGANENT SYMMETRY GROUP ON M. C ESHER’S SKETCH 'REPTILES' AND
PLANE MOVEMENTS DESCRIBING THE FORMATION OF ITS FIGURED TILES

Methods for constructing figured tiles stylizing images of animals and plants and
completely filling the plane are not currently the subject of scientific research. This is due to
the fact that the authors of many scientific papers consider M. C. Escher’s prints as a mosaic
composed of polygons with a repeating pattern applied to them. Therefore, they look for
fragments in them that fit into rhombuses, squares, regular triangles or regular hexagons,
and with their help make a mosaic. But we went the other way — by opening the laws of
symmetry, which allow us to build a flat figure stylizing the images of plants and animals and
filling the plane without overlays and gaps.

Thus, the purpose of the article is to establish a rule for constructing a figure stylizing
images of animals and plants and filling the plane without overlays and gaps with
translations and rotations of its repetitions.
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A rule for constructing figured tiles stylizing images of plants and animals and filling
the plane without overlays and gaps with parallel transfers and rotations of its repetitions, in
particular, figured tiles in the form of zoomorphic shapes on M. C. Escher’s sketches
'Reptiles’ and 'Butterflies' is proposed. The proposed rule was applied to composition
ornaments stylizing the M. C. Escher’s sketches 'Reptiles' and 'Butterflies'. It is shown that
these ornaments have set of symmetry axes of the 3rd order, set of symmetry axes of the 6th
order and six translation vectors. The connection between the movements of the plane leading
to the formation of a figured tile and the symmetry group of the ornament obtained on its
basis is revealed. It was established that the symmetry of the ornament and its repetitive
figure are described by 6th-order rotation groups and groups of translations of the rotation
axes. Therefore, if any group of transformations of the plane corresponds to any figure, then
the ornament obtained by translations and rotations of its repetitions will correspond to the
same group of transformations of the plane. The ornament 'Composition No. 1' which is not
described in the literature on the history and theory of ornament was developed. It is assumed
that the subject of further research will be the application of one of the crystallographic
symmetry groups of E. S. Fyodorov to the construction of a figured tile stylizing a zoomorphic
shape on one of M. C. Escher’s sketches.

Key words: tessellation of a plane, figured tiles in the form of animals and plants,
stylization of M. C. Escher’s prints.

ITocTanoBKa MpodJieMbI

Bynem Ha3piBaTh (PUTYPHOH IITUTKON TUIOCKYIO (PUTYPY, CTUIIM3YIOLIYIO H300paXKeHUs
PacCTEHMM, KUBOTHBIX U IPYIMX IPEIMETOB, CO3NAHHBIX KaK IMPUPOJOH, TAK U YEIOBEKOM, H
3aMOJIHAIOUIYIO TIOCKOCTh 0€3 HaJO0KEeHWH M MPOIYCKOB IMpPH HapajieNIbHBIX IMEPEHOCAX,
OTpa)KCHHUAX WIM BPAUICHUAX €€ MOBTOPEHMU. PenieHue 3amayM O 3allONIHEHHH IIJIOCKOCTH
(GUrypHBIMU TUIMTKaMHU 0€3 HAJIOKEHUH U MPOIYCKOB SIBJISETCS MaTeMaTHYECKOW OCHOBOMU
XYA0KECTBEHHOI'O KOHCTPYUPOBaHUS OOJMIIOBOYHOM IUIMTKU, TKAHEH, TPOTYapHOMU IUIUTKH,
000€B M JpPYyrux NPEAMETOB NPUKIAJHOTO HCKYCCTBA. 3HAHUE 3aKOHOB, IO KOTOPBIM
COCTaBJIAIOTCS (PUTYpHBIE TUINTKU, HE TOJIBKO OOBACHAET MOCTPOEHUE CYLECTBYIOIINUX BUOB
TPOTYapHOU IUIUTKH, HO U CHOCOOCTBYET MOSBICHUIO HEM3BECTHBIX paHee Ie€OMETPHUECKUX
(GopM, 3aMOIHAIOIINX [UIOCKOCTh 0€3 HalloKEeHHH U MponyckoB. [103ToMy OTKpbITHE 3aKOHA,
KOTOPOMY COOTBETCTBYET (hUTYpa, LETUKOM 3alOJHSAIOMAs IOCKOCTh MPH MapauleIbHbIX
MEePEeHOCcax M BpaAlICHUSIX €€ MOBTOPEHMH, SBIISIETCA aKTyaJlbHOM 3aJayed XYH0KECTBEHHOTO
KOHCTPYMPOBAHUS.

AHaJIM3 MOCJIeTHUX UCCIe0BAHMIA U My0JJUKAIM I

Henb3s cka3arb, 4TO B HaCTOsIEE BpPEMsS 3aMOILEHUEM IUIOCKOCTHM HHMKTO HE
3aauMaetcsi. HaobopoT, ceiiuac B 3apyOeXHOW TeYaTH BBIXOJUT JOBOJHLHO MHOTO PadoT,
MOCBAIIEHHBIX TapkeTaMm. YTOOBI MOJMY4YUTh MPEACTABICHHUE O TOM, 4YTO 3aMOIICHUE
IUIOCKOCTH — 3TO OYpPHO pa3BHUBAIOIIMIICS pa3/iel] Te€OMETpUU, JOCTaTOYHO Ha3BaTh HMEHa
TaKHUX IIHPOKO U3BECTHBIX B HAYYHOM Mupe yuéHbIX, Kak ["aponbn Ckort Kokcrep, Pomxep
[Tenpoy3, Xaitaiy @oxepoepr, Pobept bépmxkep, xomya Cokomnap, Ixon Teitnop, bpanko
I'pronbaym u Ixepdppu Komun Illenapn [1-7]. Kpome Toro, B 4mciio mpociaBiIeHHBIX BO
BCEM MHpE TE€OMETPOB CIEAYET BKJIIOUHUTh U TaKMX PYcCKux yu€HbIX, Kak E. C. DEnopos,
A. B. lllyonukos u H. B. benos [8].

Opnako B UX paboTax paccMaTpUBAETCs TOJIBKO OJWH BHUJ 3aMOIIEHUS TUIOCKOCTH, a
MMEHHO: 3aMOILEHHUE IUIOCKOCTH OJHMM WJIM HECKOJBKMMU TPABWIBHBIMU  WJIU
HENPaBWIbHBIMH MHOTOYToIbHIUKaMU. OHM OTKpPBUTM MHOXKECTBO BUJ0B Napkera. Hampumep,
MpaBUJIbHBIE TAPKETHI, COCTOSIIME W3 NPABUIBHBIX MHOTOYTOJBHUKOB OJHOTO BHUA;
MOJIyTIPaBUJIbHBIE TAPKEThl, COCTABJICHHbIE U3 MPABUJIBHBIX MHOTOYIOJbHUKOB JBYX WIIU
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OoJjiee BHUIIOB TakKMM 0O0pa3oM, YTOOBI ISl JIFOOBIX JBYX BEPIIMH TapKeTa CYIECTBOBAJIO
npeoOpa3oBaHue CHMMETPHH, COBMEMIAIOIIEe OJHY BEpIIMHY C Apyroil. [lomynpaBuibHbIE
napKeThl MOJIpa3AessiloTCs Ha OJJHOPOJHBIE MAapKEThl, COCTABICHHBIE TAKUM 00pa30M, 4TOObI
JUTSE JIFOOBIX JIBYX €r0 BEPIIMH CYIIECTBOBAJIO MpeoOpa3oBaHHEe CHMMETPHUH, TEPEBOJISIIEE
OJIHY BEpILIMHY B JPYTyl0, U Ha HEOJHOPOJHBIE MAPKETHI, Y KOTOPHIX MOCIEA0BATEIHHOCTH
MHOTOYTOJTbHUKOB BOKPYT JIFOOBIX JBYX €T0 BEPIINH JOJKHBI OBITh OAMHAKOBBIMU. Cpenu
MHO’KECTBa OJJHOPOJIHBIX MApKETOB BBIAEISAIOTCS KBa3UIPABUIbHBIE MAPKEThl, COCTOSAIINE U3
MHOTOYTOJTbHUKOB JIBYX BHJOB, HYEPEAYIOUIUXCS BOKPYI KAXKIOW €ro BEpIIMHBI TaKUM
00pa3oM, 4yTOObI KaX/Iblii MHOTOYTOJIBHUK ObUT OKPY>KEH MHOTOYTOJIbHUKAMU JPYTrOro TUma
[1,2]. Kpome ToOro, cymecTByeT OECKOHEUHOE MHOKECTBO HEOJHOPOIHBIX MapKETOB,
UMEIOUINX TOBTOPSIIONIMICA GparMeHT, COCTOSIINM U3 HECKOJIBKUX MHOTOYTOJIbHUKOB. Eciu
dbparMeHTBl TIOBTOPSIIOTCS Yepe3 pPaBHBIC PACCTOSHUS C TMOMOIIBI0 JBYX TMapaieTbHBIX
MEPEHOCOB, TO MAPKET Ha3bIBAETCS MEPUOIUYECKUM, a eclid (parMeHThl MOBTOPSIIOTCS Yyepe3
pa3Hble pacCTOsSIHUA, TO MAPKET Ha3biBaeTcs Henepuoauueckum [1, 2]. K Henepuoamueckum
napkeTam OTHocATcs TUIMTKH [leHpoy3a ¢ moBTOpsitOIUMCS  (parMEHTOM, KOTOPbII
MEPBOHAYAILHO COCTOSI M3 IUIMTOK IIECTH BUAOB: TPEX MPABUIBHBIX MATUYTOIBHUKOB,
MATUKOHEYHON 3Be3/bl, IJIUTKU B (GopMe «iomouku» u pomba. [lozke ObUT OTKPHIT
MOBTOPSIOUIUICS (ParMEHT, COCTOSANINN U3 JBYX IUIMTOK: BBITYKJIOTO YETHIPEXYTONbHUKA B
dbopMe «BO3AYUIHOTO 3Mes» U BOTHYTOIO YETHIPEXYroJbHUKAa B (hOpMe «HAKOHEUHHKA
JIpOTHKa», a emé moxxe OblT 0OHAPYKEH MOBTOPSAIOLINICS (ParMeHT, COCTOSALINMA U3 ABYX
pOMOOB, UMEIOIITNX PaBHBIE CTOPOHBI, HO pa3HbIe YTkl [ 1, 2].

Mexny TeM Kak CIOCOOBI TMOCTPOCHHS (UTYPHBIX TUIMTOK, CTHIU3YIOIINX
M300paKeHUs! )KUBOTHBIX U PACTEHUN U LEIUKOM 3alOJHSIONIUX TUIOCKOCTh, HE SIBJISIOTCS B
HACTOAIIEE BpeMsl TPEIMETOM HAyYHBIX WCCIEAOBaHUN. 3aMeuyaTelbHBIN TOJUIAHIACKUN
xynoxauk Maypunr Kopraenuc Dmiep (1898—1972) Obln €IMHCTBEHHBIM XYHOKHUKOM XX
BEKa, CO3JaBaBIIMM OOpa3bl PACTCHHH U JKUBOTHBIX, 3aMOJHSIONIME IUIOCKOCTh 03
HajokeHud u mponyckoB. [IpaBma, HecmoTpst Ha To, utro M. K. Dmiep coeanHss B CBOEM
TBOPUYECTBE TE€OMETPUIO M MCKYCCTBO, OH OBLT OOJbIINE XyT0KHUKOM, YeM reomerpoM. EcTh
JIOCTOBEpHBIE cBeAeHus, uro M. K. Diiep BbiienmBai u3 miacTWiMHa (GUTYPKH pacTEHUH U
JKUBOTHBIX M MEHSUT UX (OpMy, €CIU MpH TMEPEeMEeNICHHH MX B IJIOCKOCTH JIHCTa Oymaru
00HApYXMBAJIOCh, YTO UX KOHTYPHI HE COBNAAArOT [9]. MBI ke Mo ApyruM nyTéM — IyTEM
OTKPBITHS 3aKOHOB CUMMETPHH, MO3BOJISIONINX MOCTPOUTH IJIOCKYIO0 (GUTYPY, CTHIIH3YIONIYIO
00pa3bl paCTeHUI 1 KUBOTHBIX U 3aMOJIHAIONIYIO MNIOCKOCTh 0€3 HAIOKEHHUM U TPOITYyCKOB.

ean nccaenoBanmsi
Ilens cTaThbu COCTOMT B TOM, YTOOBI OTKPBITH 3aKOHBI CUMMETPHH, ITO3BOJISIOIINE
MOCTPOUTh (PUTYPHYIO TUIUTKY, CTHIM3YIOIIEH H300paKeHUs JXKUBOTHBIX M pPACTEHUU U
3aMOJHAONICH TUIOCKOCTh 0€3 HAJOXKEHWUW M MPOMYCKOB MPH MapajUieIbHBIX MEpEeHOcax M
BpAILCHUAX €€ TOBTOPEHUN.

N310xeHne 0CHOBHOIO0 MaTEepHAJIA HCCICA0BAHUSA

PaccmoTpum moctpoeHue ¢Gurypsl, cTuiausyiomeld 30oMopdHy0 GopMy Ha ICKHU3E
M. K. Dmepa «Amepuiisi» [10].

Mpbl HalIM yIMBUTEIBHO MPOCTOE MPABUIIO IMOCTPOCHHSI (UTYpPHI, CTHUIM3YIOLIEH
3oomopdHy0 hopmy Ha sckuze M. K. Dmepa «SAmepunby (1942). OnmHako MBI HE MOKEM
JaTh €ro ONMCcaHHWe, MOTOMY 4TO coryacHO «[lookeHHnio 006 OTKPBITUSX, N300pETEHUsIX U
PaLMOHATN3aTOPCKUX NPEUIOKEHHUIX» pPELICHUE NMPU3HAETCA HOBBIM, €CIM JI0 JaThl
MPUOPUTETA 3a8BKU CYIIHOCTh 3TOTO WJIM TOXKJIECTBEHHOTO pelleHHs He Obljla pacKphiTa B
CCCP unu 3a rpanuIiel Juisl HEONPEIENEHHOTO Kpyra JIMI HACTOJIbKO, YTO CTaJI0 BO3MOKHBIM
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ero ocymiectBieHue. HecMotps Ha To, uto «llomoxenwue...» Opu10 npunsaro 21 aBrycra 1973
roja, ero JeMCTBUE Ha TEPPUTOPUU Y KPAUHBI HE IPEKPALLEHO.

[Tokaxem Ha puc. 1 opHament, crwm3yromuii 3cku3 M. K. Dmepa  «Smepuiibny.
OpnameHT o00jajgaeT BpallaTeNbHOW W TPAHCISALUOHHOW CHUMMETPHSIMHU. OJEeMEHTaMu
BpaIllaTeIbHOM CUMMETPHUHM SIBJISIETCS MHOXKECTBO OCEH CHUMMETpUHU 6-ro  MOpsjka,
OPOXOAALINX 4Yepe3 TOYKH, B KOTOPBIX cxonxarcs 6 3oomopdHbIXx ¢(opm. Kpome Toro,
OpPHAMEHT 00JIaJjaeT BpAIIATEILHONH CHUMMETpHEH 3-r0 Mmopsaka. DJIeMEHTaMH CUMMETPUH
SIBJIIETCS. MHOXECTBO OCEH CHMMETPUM 3-rO MOpsiiKa, MNPOXOASIIUX dYepe3 ILEHTPHI
MPAaBWIbHBIX TPEYrOJbHUKOB, BEPIIMHAMU KOTOPBIX SIBJSIOTCS LEHTPHI IPYHI 300MOPPHBIX
dbopM. DeMeHTaMU TPAHCISIIIMOHHON CHMMETPHH SIBIISIIOTCS 6 BEKTOPOB TPAHCISIINH,
MPOXOSIIMMH Yepe3 BEPIUMHBI MPABWIBHBIX IIECTHUYTOJbHUKOB, B KOTOPBIE BIUCHIBAIOTCS
rpymnIbl 300MOp(HBIX hopM.

Puc. 1. OpnamenT, cruim3syromuii 3cku3 M. K. Dmepa «Smepunsi», u ero nopropsiromascs gurypa.

[IpennoxxeHHOE MPABUIIO OBLTO MPUMEHEHO MPU MOCTPOSHUU (PUTYPBI, CTUIU3YIOIIEH
3oomopdHy0 popmy Ha rpaBope M. K. Dmepa «babouku» (1950). Ilomydenusiii Ha eé
OCHOBE OpHAMEHT OTJIMYAaeTCs OT NPEBIIYLHIero TEeM, YTO IEHTPhl MPaBUIbHBIX
IIECTUYTOJIbHUKOB, B KOTOPBIX COMPHUKAcCAIOTC 300MOp(dHBIE (POPMBI, HE PACIIONATAIOTCs Ha
MNPOJODKEHUSIX PAJAUYCOB OKPYKHOCTH, OINHMCAHHOM BOKPYT HCXOJHOTO MPABHIBHOTO
IIECTUYTOJIbHUKA.

[Toxaxxem Ha puc. 2 opHameHTa, cTHIHM3yIoNMi TpaBiopy M. K. Dmepa «baboukmy.
OpHameHT 00JanaeT BpallaTelIbHBIMA CUMMETpHsIMH 6-ro U 3-ro mopsiakoB. Kpome Ttoro,
OpPHAMEHT 00JaJaeT TPAHCIANMOHHON CHMMETpUEH. DIIEMEHTaMH CUMMETPHUU SBIISIOTCS 6
BEKTOPOB TPAHCISALUHU, KOTOPHIE COBNAAAIOT C MNPSAMBIMHU JIMHUSAMH, NPOXOAALIUMHU Uepe3
BEPILMHBI MPABWIbHBIX IECTUYTOJbHUKOB, B KOTOPBIE BIHMCHIBAIOTCS TPYIIBI 300MOPPHBIX

dbopm.
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[IpuMeHrM HaliICHHOE HaMU MPaBUJIO JJIsl COCTABJICHHS OPHAMEHTA, KOTOPOMY MBI
nanu HazBaHue «Kommosummst Ne 1». Hecmotpst Ha To, 4TO mpeasiaraeMblii HAMU OPHAMEHT
UMeeT MPU3HAKU MAaBPUTAHCKOTO CTUJISl, OH HE MOBTOPSIET HU OJMH OPHAMEHT U3 AJbraMOpbI
— JABopua MycyJbMaHCKux npasureneil Mcmanmm wn3 gunactum Hacpunmos (1230-1492)
[11, 12]. ITokaxxem Ha puc. 3 opHameHT «Kommosunus Ne 1.

Puc. 2. OpHameHT, cTum3yomuii rpasopy M. K. Jmepa «ba6ouku», 1 ero nopropsiromasics gpurypa.

IIpuBenéHHbIe BBIIIE OPHAMEHTHI HAIJSAHO JOKA3bIBAIOT, YTO HaWJEHHOE HAMU
NpPaBUJIO TOCTPOCHUS MOBTOPSIOIIEHCS (UTYpbl MOXHO CUMTAaTh 3aKOHOM, KOTOPOMY
HOJYUHSAIOTCS 6Ce OPHAMEHTBI, YI0BJIETBOPSIOLINE CIEIYIOUUM YCIOBHSIM:

e (urypsl 00pazyroT rpymiy, UMEIOUIYI0 0Cb CAMMETPHHU 6-TO TOPSIIKA;

® IICHTPHl BpalleHWs TPYNIbl (UIYp pacmojaraloTcsi B LEHTPaxX MPaBUIIbHBIX
MIECTUYTONbHUKOB.  [IpyuéM  HEeHTphl  NpaBWIBHBIX  HIECTUYTOJIHHHUKOB
pacrosiaratjoTcss B BEpIIMHAX IPaBWIbHBIX IIECTHUYTOJIBHUKOB, BIIMCAHHBIX B
OKPY)KHOCTH, TUAMETPbl KOTOPBIX 00pa3yioT apu(METHUECKyI0 MPOrPECCHUI0 C
Pa3HOCTBIO, PABHOM JUAMETPY UCXOAHON OKPYKHOCTH;

e rpynnsl GUTYP MOXKHO COBMECTHTD JIPYT C IPYTOM, €CIIM HapaljiebHbIe EPEHOCHI
OCYILIECTBIISIIOTCS B HAIIPABJICHUAX, 3aJaHHBIX IPSIMBIMU JIMHUSAMH, TIPOXOIAIIMMA
yepe3 BEpIIMHBI IPAaBWIbHBIX ILIECTUYIOJIbHUKOB, HAa pAacCTOSIHUSA, DPABHBIE
JMaMEeTPy UCXOJHON OKPYKHOCTH.

OOpaTtuM BHUMaHHE Ha CBA3b, CYLIECTBYIOIIYI0 MEXIY OPHAMEHTOM, CTHIU3YIOLIUM
acku3 M. K. Dmepa «Slmepunisi», u ero notopsiromeiics ¢purypoil. CBs3b COCTOMT B TOM,
YTO U CHUMMETPHUsS OpPHAMEHTa, U €ro IOBTOpsIouIascid (pUrypa ONUCHIBAIOTCS TpyHNIamH
BpalleHus 6-ro Mopsaka W TpyIIamMH MapajulelbHbIX MEPeHOCOB oceil BpamieHus. OTcrona
CJIEYyeT, YTO €CIIU KaKOh-Tn00 (PUrype COOTBETCTBYET Kakas-Iu0O0 rpymma npeodpa3oBaHui
IUIOCKOCTH, TO TaKOW e Tpymmne mnpeoOpa3oBaHUil IUIOCKOCTH OyIeT COOTBETCTBOBATH
OpPHAaMEHT, [TOJIy4YEHHBII MapajuleIbHBIMU IEPEHOCAMH U BPALLICHUSIMU €€ TOBTOPEHUH.
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BriBoabI

Takum 00pa3oM, B cTaThe MPEUIOKEHO IMPABHIO MOCTPOCHHUS (UTYPHBIX IUIUTOK,
CTWJIM3YIOIUX H300paXEeHUS] PACTeHHM W JKUBOTHBIX M 3alOJHSIONIUX IUIOCKOCTh 0e3
HAJIOKEHUM U IPOILYCKOB IIPH IMAPAJUICIBHBIX IEPEHOCAaX W BPALLECHUAX €€ NOBTOPCHUM, B
YaCTHOCTH (PUTYPHBIX ITUTOK, 0000IIAONINX H300pakeHUsT 300MOp(PHBIX (OPM Ha ICKU3aX
M. K. Dmepa «Amepuns» u «babouku». IlpeanoxxeHHoe MpaBUiIo OBLIO MPUMEHEHO IS
COCTaBJICHUSI OPHAMEHTOB, CTHIM3ytonux 3cku3bl M. K. Dmepa «Smeputpy n «baboukny.
[lokazaHo, 4TO NaHHBIE OPHAMEHTHl MMEIOT MHOXKECTBO OCEH CHUMMETPUU 3-r0 MOpsJKa,
MHOYECTBO OCEM CUMMETpPHUH 6-TO MOPSAKA U IIECTh BEKTOPOB TPAHCIIALMY. BhIsiBIIeHa CBA3b
MEXIy ABIKEHHSIMH IUIOCKOCTH, NPHUBOJAIIMMH K OOpa3oBaHHIO (UTYPHOH IUTUTKH, U
Tpynmnoi CUMMETpUM OpHAaMEHTa, IOJIydeHHOro Ha e€ ocHoBe. Pa3paboTan opHaMeHT
«Komnozunust Ne 1», He OnmMCaHHBIA B JHUTEpaType MO HUCTOPUU M TEOPUH OpPHAMEHTA.
[TpenmonokeHo, 4yTo Hamia cienyromas padora OyAeT MOCBsIIEHA MPUIOKEHUI0 OJHON W3
kpuctamorpapudeckux rpynn cummerpun E. C. @énopoBa Kk mnocTpoeHHIO (UTYypHOU
TUTUTKH, CTUIN3YIOIIEH 300MopdHYI0 popmMy Ha oxHO# u3 rpaBiop M. K. Dmmepa.

Puc. 3. Opnament «Kommnozumusi Ne 1», pazpadoTaHHbBIH aBTOPOM.
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