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I. BBenenune

HckyccTBO OpHaMEHTa COAEPKUT B HESIBHOM
BUJIE HanboJiee IPEBHIOI YaCTh U3BECTHOU
HaM BBICIIEH MaTeMaTHKU.

I'.Benns

Bocxumasice pyKOTBOPHOM KpacOTOW OPHAMEHTOB, BOIUIOIIEHHBIX B MpeaAMETax
JIEKOPATHUBHO — MPHUKJIAJHOTO UCKYCCTBA — KOBpax, ro0ejeHax, BBIIIUBKE, - 5 HE 3a/y-
MBIBQJIACH O POJIM T€OMETPUH B CO3JAHUU 3TUX MPOU3BEACHUN. MexXay TeM coueTaHue
TaJlaHTa MacTe€pa U €ro TEOMETPUUECKUX YMEHHI 3aHUMAET BaXXHOE€ MECTO B OPHAMEH-
TalIbHOM MCKycCcTBe. OpHaMEHT NpEeAHA3HAYEH JJISl YKPALICHUS PA3JIMYHBIX MPEIMETOB
(mocynpl, MeOenu, TEeKCTUIbHBIX W3ACIHMN, OPYXKHUA) U aPXUTEKTYPHBIX COOPYKEHUHU.
CBs3aHHBIN C MOBEPXHOCTHIO, KOTOPYIO OH YKPAIIA€T U 3PUTEIBHO OPraHu3yeT, OpHa-
MEHT, KaK MMPaBWIO, BBIABIISIET U TOAUYEPKUBAET CBOMM MTOCTPOCHUEM, (DOPMOI U IIBETOM
APXUTEKTYPHBIE U KOHCTPYKTHUBHBIE OCOOCHHOCTH MpeAMeTa, MPUPOJIHYIO KPacoTy Ma-
Tepuania.

Oo0vexkm uccnedosanus — reOMETPUIECKUI OPHAMEHT.

Ilpeomem uccnedosanus — KOHCTPYUPOBAHUE OPHAMEHTA C IOMOILBIO 3aKOHOB I'€O-
METPHHU.

Ilenv uccneoosanusn —
® U3YUYUTbH MPUHIIUIIBI TOCTPOEHUS OPHAMEHTOB;

® TIPOaHAJIM3UPOBATH U CPABHUTH OCOOCHHOCTHU OPHAMEHTOB PA3HBIX HAIIMOHAIb-
HBIX KYJIBTYD;

® [IpOAHAIU3UPOBATH UCKYCcCTBO Mopulia D1iepa ¢ TOUKH 3pEHUsI  F€OMETPUU U
BBISIBUTH €€ TEOMETPUUYECKUE COCTABIISIOIIHE.

Kaxaplii opHaMEHT COIEPKUT KaKyro — HU Oyab TaiHy, a s J1io0at0 TaiHbl. OpHa-
MEHT, KaK Obl BO3ZHArpa)<JaeT MEHs 3a JJOTaIJIMBOCTh U YMEHUE BUJICTh.

Kaxxnplii OpHaMEHT KakK 4YeJIOBEK, YEM CJIOKHEE PUCYHOK, TEM MHTEPECHEE YEIIOBEK,
€CJIM, YUTasi OPHAMEHT, OKYHAEIIbCS B MUP IIPEKPACHOrO0, [ eoMeTpust Kak OMH U3 pa3-
JIJIOB MATEMAaTUKU — JTO HE TOJBKO CTPOMHAsI CHUCTEMA 3aKOHOB, HO U YHUKAJIBHOE
CPEACTBO MO3HAHMS MUpa

OpHaMEeHT — HEN3MEHHbII YYaCTHHUK HAlllel MOBCEIHEBHOM JKU3HU, BEYHBIN CITyTHHK,
COIIPOBOXKIAIOIIMI YEI0BEYECTBO Ha BCEX dTalax €ro KyJabTypbl. Mbl BUIUM €0 BE31E
— Ha Bellax, KOTOPbIE HAC OKPY>Kal0T, HAa HAIEH oexae. DTO y30pbl Ha 0005X U Mebe-
JIM, CKaTepTHU U KOBpax, Mocyne U TKaHAX. OpHaMeHTaMU, NBIIIHBIMU U CKPOMHBIMH,
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yKpamaoT ¢acaabl 37aHud. OpHaMEHTBl MOTYT MMETh OY€Hb CJIOXKHYIO CTPYKTYpY,
JNOCTYTIHYIO JIMIIb MAacT€paM BbICOYANIIETrO Kiacca.

B 10 ke Bpems BecbMa MPOCTHIE 3JIEMEHTBI, PUTMUYHO MOBTOPSISCH, TOAYHUHSIACH 3aKO-
HaM OPHAMEHTAJIbHBIX MOCTPOCHUM, MOTYT C(hOPMHUPOBATH OYEHb IPHUBJICKATENIbHbBIC, A
IIOPOIO ¥ HEO)KUAAHHBIE Y30PBI.

B ocHoBe m000r0 opHamMeHTa JIEKUT MaTeMaTHUeCKast CTPOTOCTh OpraHu3aluu (HOpMBI,
poCTasl WM YCIOXKHEHHAsl CUCTEMA MOBTOPOB; Y30p, KaK IMPABUIIO, CTPOUTCS MO 3aKO-
HaM CUMMETpPHH.

«CuMMeTpusi — 3TO ujes, C MOMOIIbI0 KOTOPOM UYEIOBEK BEKAMH IBITAICS O0BsC-
HUTH U CO3/1aTh ITOPAIOK, KPACOTY U COBEPIIEHCTBO». ['. Benb.

TepmuH «cuMMeTpus» (GVUUETPLA) MO-TPEUYECKU 03HAYAET «COPA3MEPHOCTb, MPOIOP-
[IUOHAJIBHOCTh, OJINHAKOBOCTH B PACIIOJIOKEHUHU YaCTE».

MareMaTruyecku CTpOroe MpejcTaBiICHUE O CUMMETPUU CPOPMHUPOBAIOCH CPABHU-
TeapHO HempaBHO — B XIX Beke. B Hanbonee npocroit TpakToBke (1o I'. Beiinto) coBpe-
MEHHOE OIPE/ICIICHUE CUMMETPUU BBITJISIAAT IIPUMEPHO TaK: CUMMETPUYHBIM Ha3bIBa-
€TCsl TaKO 00BEKT, KOTOPHIM MOKHO KaK-TO U3MEHSTh, IMOJIy4as B pe3yjbTaTe TO ke, C
YEero Hayvalu.

Mp1 OysieM Ha3bIBaTh CUMMETpUEn GUTyphl J1r000€e npeodpa3oBaHue, EPEBOISIIEE
burypy B ceb4, T. €. obecrieunBaroiiee €€ caMoCOBMEILICHHUE.

Haubonee HarysiHO 3TO MPOSABIIAETCS B OCTPOSHUU MAPKETOB.



II. I'eomeTpuyecKkue nmapKersl.

[TapkeT (Mam Mo3amka) — OECKOHEUHOE CEMEHCTBO MHOTOYIOJIbHUKOB, MOKPBIBAIO-
iee IJIOCKOCTh 0€3 MPOCBETOB M JBOMHBIX MOKPBHITHH. MHOr/AAa mapkeToM Ha3bIBAOT
HNOKPBITHE TJIOCKOCTHU MPaBUIBHBIMHU MHOI'OYTOJbHUKAMU, MPU KOTOPOM JIBa MHOIO-
YTOJbHUKA UMEIOT JIMOO OOIIYI0 CTOPOHY, JUOO O0OIlyI0 BEpIIUMHY, JTUOO COBCEM HE
UMEIOT OOIMX TOYEK; HO Mbl Oy/leM paccMaTpuBaTh KaK MpPaBUIIbHbIE, TaK U HEMpa-
BUJIbHBIE MHOTOYTOJIbHUKH.

11 1.Ilapxemul u3 00HOUMEHHBIX NPABUILHBIX MHO20 Y20]IbHUKOG.

Cumraercs, uro [Iudarop chopmynupoBan MoJ0XKEHHE, YTO MIIOCKOCTh BOKPYT TOY-
KM MOXET OBbITh IMOJHOCTBIO 3alOJIHEHA JMIIL TPEeMsl BHJAMH MHOIOYTOJIbHUKOB, a
MMEHHO: PAaBHOCTOPOHHUMH TPEYTOJbHUKAMU, KBAaJApaTaMyd WU MPABUIIBHBIMU IIECTH-
yrojibHUKaMu. Takue mapKeThl Ha3bIBAIOTCS OJTHOUMEHHBIE.

Pemienue 3agaun €CTECTBEHHO CTOUT HayaTh C MCCJEAOBAaHUS BEpIIMH mapkera. M3
OTpeIeNIeHHs TPABUJIBHOCTH CPa3y BBITEKAET MPUHIUI YKBUBAJIEHTHOCTH BEPIIUH: JIO-
Oble JIB€ BEPIIMHBI YCTPOEHBI OJMHAKOBO B TOM CMBICJE, YTO 3BE3JIbI BCEX BEPLINH
OJIMHAKOBBI. (3Be3/10M Ha3biBaeTcs ¢urypa, o0pa3oBaHHas BCEMH MHOTOYTOJIbHUKAMHU,
cozepxkaiumu ee). Beegem o603HaueHusI:

M;— YUCJIO MPWJIETAIONINX K BEPIINHE 1-yTOJIbHUKOB

0-BEJIMYMHA BHYTPEHHETO yTJjla MPaBUIIBHOTO 1-yTOJIbHUKA.

[ToacraBnsis B 3Ty PopMyTy U3BECTHOE U3 TE€OMETPUU BhIpaXKEHUE IS

(i-2)-180°
o= i - BeJIMYMHA yTJia MPaBUJIBHOTO MHOTOYTOJIbHUKA, COKPATUB JaHHOE pa-
BEHCTBO Ha 180 , mony4yaem:

2
(1-)=2
> m,-( D) 0

Takum 006pa3om, yuciaa m; SABJISIOTCS IEJIOYUCICHHBIMU PEIICHUSIMU ypaBHEeHUS (1).

B BCPIIMHE ITAPKETAa MOKET CXOAHUTBHCA HC OoJice IIECTH M HE MEHEe TPECX MHOTO-
YT'OJIbHUKOB.

CyMmMma Bcex yriioB n — yroibHuKa paBHa 180°(n —2). Bee yriibl mpaBuiIbHOTO MHOTO-
YTOJbHUKA PaBHBI; CJIEAOBATEIbHO, KaXKIbIH M3 HUX paBeH 180°(n —2)/n. B kaxmoii
BEpIINHE TTapKeTa CXOAUTCS II€JI0€ YUCIIO YTJIOB; MOATOMY 4yucio 2-180° moKHO OBITH
nesnbiM KpaTHbIM uncaa 180°(n —2)/n. Pa3HOCTh N — 2 MOXKET MPUHUMATH JIMIIb 3HAYe-
HUA 1, 2 uinu 4; MoATOMYy N MOXKET OBITh PAaBHO TOJIBKO 3, 4 wim 6. 3HAYUT, MOXKHO T10-



JIYYUTDb NapKCThI, COCTABJICHHBIC U3 IMMPABUJIBHBIX TPCYTOJIbHUKOB, KBAJApPaTOB MJIM IIpa-
BUJIbHBIX INCCTUYTOJIBHUKOB.

Ecau n = 3, T0 , 3HaYUT 3TO BO3MOXKHO CJelaTh MPAaBUIbHBIMU TPEYTOJbHUKAMHU U
UX 4ucio paBHo 360 : 60 = 6.

(n—2)-180 _ 1830” _60r €N

n

Eciau n = 4, To, 3HaUUT 3TO BO3MOXHO CJI€JIaTh MPABUJIBHBIMU YETHIPEXYTOJIbHUKAMU
(kBazpatamu) v uX yucio paBHo 360 : 90 =4,

920° e N

(n—2)-180° 360°
n 4

Ecnmu n =6, To 360 : 120 = 3 — HaTypaabHOE YMCIIO, 3HAYUT ITO BO3ZMOKHO TPEMSI
PABUWIHHBIMU IIECTUYTOJIbHUKAMHU.

[IpuMepbl TApKETOB M3 OJAMHAKOBBIX MPABUIBHBIX MHOTOYTOJIBHUKOB CMOTPUTE B
IPUIOKEHHH 1.



11. 2.Ilapxemul u3 paznvix NPAGUIbHBIX MHO20Y2071bHUKOE.

CHauana BBIICHHM, KaKO€ KOJMYECTBO PA3JIMYHBIX MPABUIBLHBIX MHOTOYTOJIHHUKOB

(C OIMHAKOBBHIMH JJIMHAMHU CTOPOH) MOXET HAXOJUTHCS BOKPYT KaKJIOW TOUKH. BEJIU-
YyHa YyrIJia MPaBWIHBHOTO MHOTOYTOJIbHUKA JIOJKHA HAxXOJWThCS B HMHTEpBaje OT
60°10180° (He BKJIIOYAs); CJIEIOBATENIBHO, YUCIO MHOTOYTOJIbHUKOB, HaXOJSIIUXCS B
OKPECTHOCTU TOYKH, JODKHO ObITh Oonbine 2 (360°/180°) m He MOXET MpEeBHIIIATH
6(360°/60°).
MoXHO CKa3aTh, YTO CYIIECTBYIOT CJIEAYIOIIUE CIIOCOOBI YIOXKUTh MapKeT KOMOWHa-
UMM TTPaBUIIbHBIX MHOTOYTOJIbHUKOB: (3, 12, 12); (4, 6, 12); (6, 6, 6); (3, 3, 6, 6) —
JIBa BapuaHTa napkera; (3, 4, 4, 6) — uyerbipe BapuanTa; (3, 3, 3, 4, 4) — yeTblpe BapHaH-
Ta; (3, 3, 3, 3, 6); (3, 3, 3, 3, 3, 3) (uudps B ckoOKax — 0003HAYEHUSI MHOTOYTOJIbHUKOB,
CXOJIAIINXCS B KaX0W BepIIMHE: 3 — MpaBUJIbHBIN TPEYTOJIbHUK, 4 — KBaapart, 6 — npa-
BUJIbHBIN IIECTUYTOJIbHUK, 12 — MPaBUJIbHBIN JIBEHAIIIATHYTOJLHHUK).

Bo3MoXxHBI ciienyroniye BapuaHThI:
a) O603HauYNMM yepe3 n — KOJIMYECTBO TPEYTOJIBHUKOB, M — KOJMYECTBO KBAJIpaTOB, TO-
raa JOJDKHO BBINOIHATHCS paBeHCTBO 60n+90m=360.

PaccmoTpum ciienyromiye ciiyvyau:
1) Ecmun =1, To 90m = 360-60-1;
90m = 300;

30
m=9 &N

IIpu n = 1, 3aga4a pelIeHnil HE UMEET.
2) Ecmun =2, To 90m = 360-60-2;
90m = 240;

24
m=9¢ N,

IIpu n = 2, 3aqa4a pelIeHU HE UMEET.
3) Ecimun = 3, To 90m = 360-60-3;
90m = 180;

18
m="9 €N,

[Ipun =3, m=2 = 3amaya UMEET PELICHHUE.
4) Eciu n =4, To 90m = 360-60-4;
90m = 120;



2
m=9 &N

[Ipu n =4, 3aga4a pelieHnil He UMEET.
5) Ecmun =15, To 90m = 360-60-5;
90m = 60;

6
m=9¢N

IIpu n = 5, 3anaya pelIeHU HE UMEET.

IIpu n GoJyibllieM MATH, 3ajiaya PEIICHUN HE MMECT, TaK KaK 3HAYCHHUS I0JIy4arOTCs
oonblie 360.

Hrak, BOKPYI 0/1HO# TOYKHM MOKHO VJIOKHTH INIOCKOCTh 0€3 npo0eaoB Tpems Tpe-
YrOJbHUKAMH U ABYMS YeTbIPEXYTOJIbHUKAMM.

6) O603HauMM Yepe3 N — KOJIMYECTBO TPEYTOJIbHUKOB, M — KOJWYECTBO MIECTUYTOJIbHU-
KOB, TOT/Ia COTJIACHO TUIOTE3€ JIOJKHO BBINOJHATHCS paBeHCTBO 60n+120m=360.

PaccmoTpum cienyromue ciryyau:

1) Ecnun=1, o 120m = 360-60-1;

120m = 300;
30
m=12N

[Ipu n = 1, 3a7a4a penieHnil He UMEeT.

2) Ecnmun =2, To 120m = 360-60-2;

120m = 240;
%
m= 12 EN_

[Ippyn =2, = m = 2 3aaya UMEET PELICHHUE.

3) Eciun =3, o 120m = 360-60-3;



120m = 180;

BN
m=12

IIpu n = 3, 3a7a4a pelICeHU HE UMEET.

4) Eciu n =4, o 120m = 360-60-4;

120m = 120;
2eN.
m=12

IIpu n =4, m = | = 3amaya UMEET peIlICHUE.

5) Ecmu n =5, To 120m = 360-60-5;

120m = 60;
SN
m=12

IIpu n = 5, 3a1a4a pemieHU HE UMEET.

[Ipu n, OonbpllleM MATH, 3aja4a PEIICHUN HE WMEET, TaK KaK 3HAYCHHS IOTY4aroTCs
oounble 360.

HNrak, BOKPYr OHOW TOYKH MOYKHO VJIOKHTH ILUIOCKOCTHL 0€3 Mpo0eJoB JABYM
TPEVIOJbHUKAMMN U JABYMS HMIECTHVIOJHLHUKAMHU: YeThIPbMS TPEVIOoJbHUKAMH H
OTHUM INEeCTHUYTOJLHUKOM.

B) O003HAaYMM Yepe3 Nh — KOJUYECTBO KBAJIPaTOB, M — KOJTMYECTBO BOCHMHUYTOJIHBHUKOB,
TOT/Ia COIJIACHO TMIIOTE3€ JAOJKHO BBIMOIHATHCA paBeHCTBO 90n+135m=360.

PaccmoTpum crienyromue ciyvau:

1) Ecnun=1, o 135m = 360-90-1;

135m =270;
ﬂeN.
m = 135

I[Ipun=1, m=2 = 3amaya UMEET PEILICHUE.



2) Eciun =2, 1o 135m = 360-90-2;

135m = 180;
180
—¢

m =135

IIpu n = 2, 3a1a4a pelICHU HE UMEET.

3) Ecmun =3, to 135m = 360-90-3;

135m = 90;
ELIPN
m=135

IIpu n = 3, 3a7a4a pelICHUI HE UMEET.
4) Eciu n =4, 1o 135m = 360-90-4;
135m =0;

9 en
m=135"

IIpu n = 4, 3ana4a pelIeHU HE UMEET.

[Ipu n, OonblieM YeTBIPEX, 3a/1a4a pEUICHU HE UMEET, TaK KaK 3HAUYEHHUS MOJIy4YaroTCs
6onbie 360.

HUTakK, BOKPYr 0OJHOM TOYKH MOYKHO VJIOKHUTH IJIOCKOCTHL 0€3 Mpo0eJ0B OJHUM 4Ye-
TBIPEXVIOJLHUKOM M IBYMS BOCLMHVYIOJLHUKAMM.

[TpuMepbl MapKeTOB U3 pa3HbIX MPABUIBHBIX MHOTOYTOJILHUKOB CMOTPUTE B MPUIIOAKE-
Huu |

B03MOXHBI U IpyTrUe CiIyyau :
1) Tpu pa3HBIX MHOTOYTOJIBHUKA C 1, M U k BEpIIMHAMU;
2) ¢ YeThIpbMSI MHOT'OYT'OJIbHUKaMU B BEPIIMHE

3) mapker ¢ nAThIO MHOTOYTOJIbHUKAMU B BEPUIMHE.
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11. 3. Ilapkemul u3 HenPaABUILHBIX MHO20)2071bHUKOE.

Jlerko MOKpBITH IUIOCKOCTH MapajuieaorpamMmmamMu. BooO1ie MOKHO 3aMOCTUTh IJIOC-
KOCTh KOMUSMH IPOU3BOJIBHOTO UETHIPEXYTOJIbHUKA, HEOOSI3aTENBHO BBIMYKIIOTO.
MOXHO COCTaBUTh MAPKET U3 KOMHUU MPOU3BOJIBHOIO TPEYTOJbHUKA: U3 JBYX PABHBIX
TPEYTOJIBHUKOB MOKHO CJIOXKHTh MNapaJIeJIOTPaMM, U HOKPBITh IUIOCKOCTh KONUSMHU
JTOr0 MapajuIeIorpaMMa.

Emeé mnockocTh MOMKHO MOKPBITh KOMUSMH IIEHTPAIbHO — CUMMETPUYHOIO IIECTH-
YTOJbHUKA, WX KOMUSIMU MSTUYTOJIbHUKA C JABYMS MapajuleibHBIMU cTopoHamu. o
CUX TIOp HE HaMJICHBI BCE TUIIBI BBIMYKJIBIX MATUYTOIBHUKOB, U3 KOTOPBIX CKJIAIbIBAIOT-
Csl MapKeThl. 3aTo J0Ka3zaHa Teopema, yTBepxkaaromas: «Henb3s cIoXuUTh MapkeTr w3
KOIUM BBIMYKJIOTO CEMUYTOJIbHUKA.

[IpumMepbl NapKkeTOB U3 HEMPABUILHBIX MHOTOYTOJIbHUKOB CMOTPUTE B MPUJI0KEHUU 2
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1I. 4. Ilapxemut u3 npouseonvHvlx huzyp.

HexoTopeble onpejeneHus: mapkera He OTPaHUYUBAIOTCSI MHOTOYTOJIbHUKAMU; B 3TOM
Cllyyae MapKeTOM Ha3bIBAETCS MOKPBITUE TJIOCKOCTU 0€3 MPOIyCKOB U MEPEKPHITUN 3a-
JaHHbIMU (Urypamu (B 4aCTHOM CJIy4yae — MHOTOYTOJIbHUKaMH, MMPAaBUJILHBIMHU WA He-
PaBUJIbHBIMU, BBIITYKJIBIMUA WJIM HEBBIMYKIIBIMU). B TakoMm ciydae maxke Jjisi mapKeToB
U3 MHOTOYTOJBHUKOB MOXET HE COONIOaThCs TPeOOBAaHHME «JiIBA MHOTOYTOJIbHHKA
JOJIKHBI UMETH OOIIYI0 BEpUIMHY, OOIIYI0 CTOPOHY MJIM COBCEM HE MMETh OOILIUX TO-
YeK»; KpOME TOTr0, MOSIBISETCS MHOXKECTBO PAa3HOOOPA3HBIX MAPKETOB, COCTOSIIUX HE
U3 MHOTOYT'OJIbHUKOB, a U3 KPUBOJIMHEHWHBIX Guryp. PaccMoTpum criocoObl MOCTPOSHUS
HOBOT'O MapKeTa, UCXO/sl U3 ITOT0 «PACIIMPEHHOT0» omnpeaeneHus. Mtak, kak Hapuco-
BaTh napker? (HEKOTOPbIE U3 BOBMOXKHBIX CITIOCOOO0B).

Cnoco0 nepBbiil. bepéM HekoTOpyIo ceTKy (YK€ M3BECTHBI HaM MapKeT) — U3 Ipa-
BUJIBHBIX TPEYTOJIbHUKOB, IIECTUYTOJIBHUKOB, KBaJPAaTOB, UM U3 MPOU3BOJIBHBIX MHO-
TrOYrOJbHUKOB, M BBITMIOJHSEM MPEeoOpa3oBaHUs: CXKaTUE/PACTSKEHUE, 3aMEHA TPSIMO-
JIMHEVHBIX OTPE3KOB KPUBBIMM C Ha4aJIOM M KOHIIOM B T€X K€ TOUYKaX, YTO U Y KPUBBIX
OTPE3KOB... lIpumep: mapkeThl, MOJTYyYEHHBIE 3AMEHOM OTPE3KOB «KBAJAPATHON» CETKHU
HEKOTOPBIMHU KPUBBIMH WJIH JIOMAHBIMH.

Cnoco0 BTopoii. O0beAMHIEM OTIETbHBIE JIEMEHTHI YK€ CYIIECTBYIOUIUX MapKETOB.
[Ipumepsl: mapkeThl, MOJYyYCHHBIE B PE3YJIbTaTe O0OBEAMHEHUS DJIEMEHTOB KBaJpPaTHOU
cetku. [lapkeT, Kax bl AIEMEHT KOTOPOTO MOJIY4YeH B pe3yjbTaTe OObEAMHEHUS TSTH
NIPaBUJIbHBIX TPEYTOJIbHUKOB.

Cnocod Tperuii. bepéM CyIIECTBYIONIYIO CETKY W JIONOJHSIEM €€ HOBBIMHU JIMHUSA-
mu.Ilonyyaem pazOueHue MIOCKOCTH Ha (UTYphI, KOTOPbIE 3aT€M MOKHO MO-HOBOMY
o0beuHUTh. B uacTHOM ciiyuae — HaKIaAbIBaeM, IPYyT Ha Jipyra aBe (Wi 60jee) CeTKU
YK€ U3BECTHBIX IMAPKETOB, CMEIIAsl UM IMOBOPAYUBAsl OJAHY CETKY OTHOCUTEIIBHO APY-
roif; ¢Gpurypsl, oOpa3zoBaBIIMECs MPU MEPECEUECHUN JTUHUN, CYUTAEM DJIEMEHTaAMU MapKe-
ta. [Ipumep: pa3OueHus ceTku 13 TPEYECKUX KPECTOB.

Cnoco0 4eTBépThHIi. BriOpaecM HEKOTOPYIO KPUBYIO WIIM JIOMaHYI0 M HAYMHAEM €€
IIEPEHOCUTh HA HEKOTOPBIA BEKTOpP, ITOBOPAYMUBATH, OTPAXKATh... MOJYUYUBIIMECS KpHU-
BbIC WJIM JIOMAHbIE pa3MeIlaeM Ha MJIOCKOCTH TaKUM 00pa3om, yToObl OHU 00pa3oBau
3aMKHYTbI€ KOHTYPHI (KOTOpBIE B JajbHeHIIeM OyayT paccMaTpUBaThCs KaK 3JIEMEHTHI
napkera). Eciin paccMaTpuBaTh TOJIBKO HE3aMKHYThIE KPUBBIE U JIOMaHbIE, TAPKETHI OY-
IyT HAMIOMHUHATH TOJydeHHbIE crtocoOom Ne 1. Jlms momydeHus Cleayromero mapkera
ObLa B34Ta Jyra coupaliv, Tpu pa3za noBépHyTa Ha 90°, a 3areM K nonyuyuBlueics (u-
rype ObUl NpUMEHEH NapaUiedbHbIi NEPEeHOC. A BOT MapKEThl MOJYYEHHBIE C TIOMO-
IIbI0 NMAPAIIIEIBHOTO MIEPEHOCA 3BE319ATHIX MHOTOYTOJIBHUKOB.

Cy1ecTBYIOT MapKeThl W3 KOMUN MPaBUILHOTO MHOTOYTOJbHUKA, MPABUIBHBIE «IIO
TpaHsIM», T.€. JOIYCKAIOIINE CAMOCOBMEIICHHS, KOTOPHIE TIEPEBOJIST JIFOOYIO 3aJaHHYIO
IUTUTKY B JIIO0YI0 ApYryto.. MHOTOYTOJIbHUKH, KOTOPBIE MOTYT OBITh TUIUTKAMHU B 3THX
NapKeTax, Ha3bIBAIOTCS MJIaHUTOHAMU (TIPUIIOKEHUE 3).
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KpacuBblii napkeT U3 KpUBOJIMHENHBIX TUIMTOK MOMTyYaeTcs AepopManuei 00bIYHOTO
HIECTUYTOJIBHOIO MApKeTa U3 NPAaBUJIbHBIX HIECTUYTOJbHUKOB. Kak Jerko BUAETH, €ro
MOKHO IIPOJIOJDKUTBE Ha BCIO IJIOCKOCTb. Kak yCTpOEHBI OTAENbHBIE IUIUTKHU, IIOKa3aHO
Ha cxeme BHHM3Y. CTOpOHBI TPEYrOJbHUKOB 3aMEHEHBI lyTaMH OIHMCAHHBIX OKOJIO HHUX
OKpYKHOCTEM (mpunoxenue 3).

Bce BBIHICTICPCUYUCIICHHBIC ITAPKETLI IICPUOAUYHBI, T.C. B KAXJIOM M3 HUX MOKHO BbI-
ACIINTL COCTABJICHHYIO N3 HCCKOJIbKHUX IINIMTOK 06HaCTB, n3 KOTOpOﬁ ImapaJuiCJIbHbIMHA
CABUT'aMH IIOJIYy4YaCTCs BECH IMAPKET.

HNHTepec yUeHBIX K TAKUM KOHCTPYKIUSM OOBSICHSIETCS TE€M, UYTO MEPUOIUUECKUE 3a-
MOILIEHHS, OCOOEHHO 3aMOLIEHUS MPOCTPAHCTBA, MOMACIUPYIOT KPHUCTAIMYECKUE

CTPYKTYPBI.

CyliecTBYIOT U HENEPUOJNYECKHUE 3aMOILECHHS, HAPUMEp CIUPAIbHOE 3aMOILEHUE
IJIOCKOCTH JI€BSTUYTOJbHUKAMHU, NpUAyMaHHOe B 1936 roxy HeMenKMM MaTeMaTHKOM
X. ®oaepbeprom ( mpuiioxeHue 4).
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IHI.OpaaMeHTBI.

Opnamenm — (OT JATUHCKOIO ornamentum — yKpaleHue) y30p, COCTOSIIMI U3 pPUT-
MHUYECKH yHOPSA0YCHHBIX 3JIEMEHTOB I YKpalIeHHUs KaKuX-T100 MpeIMeTOB U ap-
XUTEKTYPHBIX COOPYKEHUH.

[To xapakTepy KOMIIO3WLIMA M PACHOJIOKEHUIO Ha yKpalulaeMoil MOBEPXHOCTU OpHa-
MEHT MOXET OBITh HECKOJBKHUX BHJIOB: JICHTOUHBIM (€ro eIie Ha3bIBalOT OOpIIOpOM),
CETYATHIM U PO3ETYATHIM.

1I1.1. Boporopel.

Bopowpom Ha3bIBalOT IIOCKYI0 T€OMETPUYECKYIO (UTYPY, XapaKTepU3YIOLLYIOCS
BEKTOpaMu d U nda (TAe n — LeJI0e YUCII0), IPU KOTOPBIX 3Ta (GUrypa nepexoaur B ceods,
HO HE MEPEXOAUT B ce0s MpU NapajliebHbIX MEpPeHOcaX UHOTO BUJA. BekTop @ Ha3bl-
BAalOT HAIMPABJISAIOIINUM JIJIs1 OOPAIOPOB.

[Ipocreiimnii 60pAOP MOCTPOUTH OYEHb MPOCTO: JOCTATOYHO HAPUCOBATH KAKYIO-
HUOY/Ib TEOMETPUYECKYIO (PUTYpPY U BBIIIOJIHHUTH MapajlieIbHbIN MEPEHOC Ha 3a/laHHbIN
BEKTOp BJIEBO U BIPABO BAOJb MOJIOCKHL. Takas «nepBoHadaibHas (GUIypa» Ha3blBaeTCA
byHIaMeHTaIbHOM 00J1aCThI0 OOpIIOpa.

Boparopbl BCTpedyaroTCsl B pa3HbIX MECTaX: B HACTEHHBIX POCIHCSIX, HA JIECTHUYHBIX
IepeEXoIax, B ApXUTEKType. MIX MOKHO YBUJIETh B UyTYHHOM JINThE, KOTOPOE UCIOJIb3Y-
eTCsl B Orpajiax MapKoB, pelieTkax MOCTOB U HAOEPEKHBIX.

Cywiecmeyem cemb Knaccoe cummempuu 60powpos.

[lepBriii — GOpAIOPHI, KOTOPBIE HE UMEIOT MHBIX CUMMETPUH, KpOME MapauieIbHbIX

MIEPEHOCOB.
P
=]

Bropoii — Oopatopsl, y KOTOpbIX (pyHIaMEHTajlbHasi 00JacTb OOJIAJAeT LIEHTPOM
cummeTpuu O.

Tpetuii — 60pAIOPHI, Y KOTOPBIX (PyHIaMEHTanbHasi 00JacTh UMEET OCb CUMMETPHH,
[apajuIeIbHYI0 BEKTOPY d.

E:

%
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UeTBepThiit — OOpAIOPHI, Y KOTOPBIX (PyHIaMeHTaldbHas 00JacTh UMEET OCb CUMMET-
puUU, EPIECHIUKYIISIPHYIO BEKTOPY d.

[TaTe1il - OOpatOpbl, y KOTOPBIX (pyHIaMEHTaidbHasi 0OJacTh UMEET OJHY OCh CHUM-
METPUH, EPIEHIUKYISPHYIO BEKTOPY @, a APYTYIO NapajuielIbHY0 BEKTOPY d.

[ectoit u cenpbmMoil — OOPAIOPHI, UMEIOIINE TAKUE OCH CUMMETPHUH, KOTOPBIX HET y
(dyHIaMEHTAIbHBIX 001acTei.

ﬂ_ﬂ-’/—}_/“&

A A

Hanpumep, dyHnameHTaabHas 00JIaCTh UMEET KPOME TOXIECTBEHHOT'O IPeodpa3oBa-
HUSI CIIe OJTHY CUMMETPHIO, IICHTPAJIbHYI0 OTHOCUTEIbHO Touku O. Ho eciu Geckoneu-
HO MHOI'O pa3 IMOCJEI0BATEIBbHO MEPEHOCUTh 3Ty (UTYpYy Ha BEKTOp @, TO MOJIYYUM
Oooparop ¢ 0ECKOHEYHO OOJBIINM YUCIOM OCE CHMMETPHH, TIEPIICHIUKYIISIPHBIX BEK-

TOpY 4.

N pynnamenTanbHas 00acTh Ha PUCYHKE UMEET OCEBYIO cUMMeTputo. [lepenecem
3Ty 00J1aCTh Ha BEKTOP @, a IOTOM BBITIOJIHUM CUMMETPHUIO OTHOCUTENBHO ocu /. [Tomy-
YUM Y30p, UMEIOUUN LEHTp cuMMeTpuu. [loBTOpsAs 3Ty omepaiuio n pas, MOCTPOUM
O00pAIOp, UMEIOIINI N HEHTPAIBHBIX CUMMETPHM. (MPUIIoKeHus S u 6 ).
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II1.2.Cemuamotii oppamenm

[Tomumo GOpAIOPOB XyAOKHHUKAM-OPHAMEHTAJINCTAM H3BECTEH APYrod BUA OpHA-
MEHTa — ceTyatbiil. OH 3aM0JHSET BCIO IJIOCKYIO MOBEPXHOCTh CIUIOMIHBIM y30poM. Jlis
IIOCTPOCHMS TAKOI'O OPHAMEHTA BBIJENSIOT IUIOCKYIO PEUIETKY, B KOTOPOW OJMHAKOBBIE
YacCTU TOBTOPSIOTCSA B ONPEACIICHHOW T'€OMETPUUYECKOM IOCIEN0BATENBHOCTH. Pa3nu-
YaloT IIATh TUIOB IUIOCKUX PEUIETOK, KaXKJIasl U3 KOTOPBIX ONPEAEISIETCS ABYMS BEKTO-
pamMu @ U b ¥ yIJIOM MEXAYy HUMHU.

Ksanpatnas — a=b, o= 90°

IpsimMoyronbHas - a#b, a=90°

I'excanbHas - azb, 0=60"
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Kocas - a#b, 0£90°

_r"),. _‘_,/Il_

CuMBoOIMYECKOE 3HAUYEHHE MMEET HE TOJBKO OTHENbHO B3sATas (urypa, HO sodas
KOMITO3UIIHSI, TIOCTPOCHHAsT Ha CHMMETPUYHOU ceTke. [Ji1 paBHOMEPHOTO 3arlOTHEHHUS
MOBEPXHOCTH KAKMM-JTHOO OTAEITHHBIM BHIOM (UTyp, MOKHO UCIIONB30BaTh JTHOOYIO H3
UcxXoaHbIX (uryp. CUMMeTpUYHAs CeTKa, Ha KOTOPOH pa3BEpPTHIBAIOTCS 3aTCHIIMBBIC
KOMITO3HIINH, J]A€T BO3MOXKHOCTh CO3epIaTh «00KECTBEHHOE EJMHCTBO, MO3BOJISIOIIEE
ce0s B MHOTOOOpazum».

Bun oppamenTa onpenenseTcs He TOJIbKO CTPYKTYPOM €ro pemeTKH, HO U YACIOM
3JIEMEHTOB €T0 CUMMETPUHU. 3HAasi T€OMETPUUYECKUE 3aKOHOMEPHOCTH, MOKHO U Ca-
MHM CKOHCTPYMPOBATHh UHTEPECHBIA OPHAMEHT WJIA OINPEIEIUTh TE€ TEOMETPUUECKUE
npeoOpa3oBaHusl, KOTOPHIE MOJOKEHBI B €r0 OCHOBY.

Ha pucynke noka3zaH npsMoyroiabHUK ABCD, KOTOPBIA MOXKET CIIyXKHUTh SYEHKOU
opHaMmeHTa. Toraa Kaxayro CTOPOHY IMPSIMOYIOJIbHHKA U OJHY M3 €ro CPEeJHUX JIMHUA
— MN — OyneM ucnonb30BaTh Kak ock cummeTpuu. (Ha pucyHke BbIonHEHa oceBas
CUMMETPHUSI OTHOCUTEJIBHO TOJbKO ocu CB.) TakuM 00pa3oM, opHaMeHT OyJeT cojlep-
KaTh MATh OCEH CUMMETPHUHU.

UeMm Oosblie 31E€MEHTOB CUMMETPHUH COJEPKUT dJIEMEHTapHas sueiika, TEM HHTE-
pecHee U KpacuBee opHaMeHT. BozbmeM, HampuMmep, KBaJpaTHYIO sYEHKYy OpHaMeHTa
Ha pUCYHKE. SICHO, 4TO Kaxkaas mpsmasi, IpoXosiias 4yepe3 CTOPOHY KBajpara, a Tak-
xe npamas MN B sueiike ABCD MOXET CTaTh OCbIO CHMMETPUU OpHameHTa. Kpome To-
ro, ykaxem naeBsitb touek (4, B, C, D, M, O, N, L, K), BOKpYr KOTOPBIX MOHO
MOBEPHYTH SIUYCHKY, 4TOOBI 00pa30BaTh HOBYIO SIMEUKY WJIM COBMECTUTH CTAPYIO SUCHKY
camy ¢ coOo.
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1 Fa Al |

BOKpyr yka3aHHBIX TOYEK MOKHO CAEJATh B OAHOM HAIPABJIEHUHU TOJBKO J[BA JKE-
JaeMbIX moBopoTa — Ha yroji B 180° u Ha yron B 360°. [Tostomy Touku B, C, D, M, O,
N, L, Ha3bpIBaIOTCS LIEHTPaMHU IOBOPOTA OCEW BTOPOTro MopsKa (IOPsIOK OCH OTIpeIesi-
€TCs 4YHCJIOM IOBOPOTOB OOECIEUMBAIOUIMX COBMEIICHUE 3JIEMEHTOB OpPHAMEHTA).
Camu ocH yNIOMSHYTBIX TOBOPOTOB IPOXOJAT MEPIEHIUKYJIIPHO MIJIOCKOCTH OpPHAMEH-
Ta, IO3TOMY Ha PUCYHKE OHU He BUIHBL. HO 1Be M3 HUX clienHanbHO MOKa3aHbl HA IIPO-
CTpaHCTBEHHOM ueptexxe. Hanpumep, ecin noBepHyTh sueiiky ABCD Bokpyr Touku C
Ha 180°, To momyuum stueitky ABCD. Ho eciu Ty *e s4yeliky noBepHyTb Ha 180° Bo-
KpyT Touku K, To momy4nm staetiky B B'DC. Tlpu moBopotax Ha 360° Bokpyr Touek C, K
U Ipyrux kBaapat ABCD coBmeriaercsi cam ¢ COOOM.

B npocreiiieM ciydae OpHaAMEHT XapaKTEPU3YETCsl TOJIBKO IEPEHOCHONW CUMMETPH-
eii. TakoB, Hampumep, opHaMeHT «JleTsmue nTUIby. YTOOBI MOCTPOUTH ITOT OpHA-
MEHT, HaJI0 BBIOPATh COOTBETCTBYIOILYIO KOCYIO PEHIETKY, «3aMOJHUTH IEMEHTAPHYIO
AYEUKY PELIETKHU ONPENEIEHHBIM PUCYHKOM M 3aTEM MHOT'OKPATHO IOBTOPUTH ITOT PH-
CYHOK 3a CUET [IEPEHOCOB SIYEUKHU 0€3 U3MEHEHHsI €€ OpUeHTaluu (MpujioxeHue 9 ).

B otnnune ot opHameHTa «JleTsiue NTULbD eruneTCKuii OpHaMeHT obnagaeT Oosee
BBICOKOM CUMMETPHEMN, O YEM CBUAECTEIBCTBYET HAJIWYUE NMOBOPOTHBIX OCEH, & TaKKe
OOBIYHBIX U CKOJIB3SIINX OCEH 3epKaTbHON CHUMMETPUH.

CumMeTpus eTUIETCKOro OpHaMeHTa OyJeT enié 6oJiee BICOKOM, €ClIi YIPOCTUTh
€ro OKpacKy — BMECTO KPACHOI'O M CUHETO LIBETOB MCIIOJIb30BaTh OJIMH 1IBET, Ha-
npumep KpacHbld(npuiioxxenue 10 ).

Becbma nnTepecen opHameHT «Smepunb». OH npeacrasiser co0oil Mo3auky, co-
CTAaBJICHHYIO0 M3 COBEPILIEHHO OJAMHAKOBBIX M300pa)KeHUH sAmepul. Smepuipl mI0THO
YJIO’)KE€HBI Ha IOBEPXHOCTHU OpHaMeHTa (0e3 MPOMEKYTKOB MJIM HaKJIa/l0K). DTa MO3auKa
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o0nazaeT He TOJBKO NEPEHOCHOM, HO M MOBOPOTHOM cuMmmeTpueid. IlepeHocHas cum-
METpHsI OPHAMEHTA OIPEIEIAeTCA I'€KCaroOHaJIbHONW PEIETKOM, a IMOBOPOTHAsA — HAaJU-
yueM MOBOPOTHBIX ocel B Toukax A, B, C, D, E, F, G, H u ap. Ilopsgok noBopoOTHBIX
OCeil 3aBUCUT OT PacIBETKH OpHameHTa. B citydae TpEXI[BETHOTO OpHAMEHTa (MCIOJIb-
3YIOTCSl SIIIEPUIBI TPEX Pa3HBIX LIBETOB) BCE MOBOPOTHBIE OCHM MMEIOT 2-i MOPSIOK .
OnHOUBETHBI OPHAMEHT HapsiAy C MOBOPOTHBIMH OCSIMH 2-TO TOPSJIKA UMEET TaKkKe
ocH 3-T0 U 6-T0 1ops). 3epKaTbHOM CUMMETpPUEH OpHAMEHT «SlmepuIsny He o0IagaeT

B npunoxxenun npuBeeHbl THUIBI CAMMETPUHU TUIOCKUX OPHAMEHTOB. 371€Ch TOJI-
CTBIC MPSAMBIC JTUHUU W300paKaOT OOBIYHBIE OCH CUMMETPHUH, a IMITPUXOBBIE — CKOJIb-
3stmue. J{as 0603HaueHusT TOYeK NMepecedeHns MOBOPOTHBIX OCEHl ¢ MIOCKOCThIO OpHa-
MEHTa MCHOJIb3YIOTCS Y€UEBUIbI (OCH 2-TO MOPsAKA), TPEYTrOAbHUKHU (3-ro mopsjika),
KBaJpaTUKu (4-T0), MECTUYTOIBHUKH (6-T0).
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I11.3.Kpyzoevle opnamenmbol.

Po3zemku — 3TO KpyIJible OpHAMEHTHI, BCTPEYAIOIIMECS B pe3p0e Mo JepeBy, B Ha-
CTEHHOMU JIEIIKE, B BBIIIMBKAX, B KOBPOBBIX U3JEIIUAX.

BrisicHuM, Kakue reoOMeTpUYECKUEe MPUEMbl UCTIOIB3YIOTCA MPHU COCTABICHUU 3aMK-
HYTBIX OPHAMEHTOB — PO3€TOK U IT'€PUXOB.

1.JleneHre OKPY>KHOCTH Ha PaBHBIE YAaCTH C IMOMOUIBIO TPAHCIOPTHPA, UCHOJIb30Ba-
HUE CUMMETPHH.

OcHoBoOOpa3ytomeld (HopMON ITOr0 OpHAMEHTA SIBISIETCA KPYr. 3aTeM XYA0KHUK
pa30uBaeT ero Ha YacTH, B OJJHOW YaCTH PUCYET Y30p, @ TOTOM C MIOMOIIBI0 CHMMETPUN
MIOBTOPSICT €r0 B APYTHX YacTAX Kpyra. MMeHHO Takoe MOCTpOCHUE OKHA HaJ BXOJOM B
lNotnueckyto kanemty B [leteprode.

2.JlenieHre OKPY>KHOCTHA Ha N PaBHBIE YaCTH C TOMOIIbIO HIUPKYJIS U JIMHEUKHU.

I)nyctb n=6. B paBHOCTOPOHHEM TPEYTrOJIbHUKE BCE YIiibl PaBHbI. A TaK Kak UX CyMMa
paBHa 180°, To Ha gonto Kaxaoro npuxonsarca no 60°. CloKUM TpU TaKUX TPEYroib-
HUKa TakK, KaK MOKa3aHo Ha pucyHke. B yrne AOD  3- 60° = 180°, u mo3ToMy 3TOT
yroa pa3BepHYThIN. [IpuUoxkuB CHU3Y €me TpU TAKUX K€ TPEYTOJbHHKA, MOJy4aeM
mectuyroibHUK ABCDEF. Bee cTOpOHBI 3TOr0 MECTUYTOIbHUKA UMEIOT OJMHAKOBYIO
JUIMHY, @ BCE YIJIbl PaBHBI APYT APYry — B KaxaoM u3 Hux 1o 20 - 60° = 120°. Kpome
toro, Bce orpe3ku OA, OB, OC, OD, OE, OF umeror oguHakoByro minHy. [loatomy
touku A, B, C, D, E, F nexar Ha onHOU u TO# k€ okpykHOCTH ¢ eHToM O. Illectu-
yroabHuK ABCDEF Bnmcan B OKpy»HOCTb. Ternepp SCHO, YTO JJIg TOT0, YTOOBI IO/Ie-
JIUTh OKPY>KHOCTh Ha IIECTh PABHBIX YAaCTEW JOCTATOYHO MpOBECTH ee nuameTp AD u
MOCTPOUTH JABE OKPY>KHOCTH C IleHTpamMu A u D Tak, yToObl HU nipouuu yepes3 uentp O
3agaHHou okpyxHocTu. Touku B, C, E, F, B KOTOpBIX 3TH OKPY>KHOCTH MEPECEKAIOT 3a-
JAHHYI0, BMECTE C TOUYKaMu A U D AeNSIT TaHHYI0 OKPYKHOCTh Ha IIECTh PaBHBIX Yac-
TEH.

20



2) n=5. Ilyctb O - LHeHTp OKpPY>KHOCTH, A - TOUKa Ha OKpY>XKHOCTU U E - cepeauna ot-
peska OA. Ilepnenaukynsap k paguycy OA, BOCCTaHOBJIEHHBIN B Touke O, mepeceKaeT-
Csl ¢ OKPY>KHOCTBIO B Touke D. Ilosb3ysick LMpKyJieM, OTI0KUM Ha AUAMETPE OTPE3OK
CE= ED. /[lnuHa CcTOpOHBI BIHCAHHOTO B OKPY>KHOCTh IPaBUJIBHOIO NSATUYTOJbHUKA
paBHa DC. OtknaapiBaeM Ha OKpYKHOCTU OoTpe3ku DC 1 nmoiyyuM nsATh TOYEK JJIs Ha-
YepTaHUs IPaBUIBHOIO MATHYTroJbHUKA. COeUHAEM YIUIbl MATUYTOJIBHUKA Y€PE3 OJINH
JUArOHAJISIMU U TIOJIy4aeM IeHTarpammy.

3) n=5. IlocTpoeHue MpaBUIBLHOTO MSATUYTOJBHUKA Y€pe3 MOCTPOCHUE MPABUIBLHOTO
necatuyroyibHuka. Ilycte naHa okpyxHocTh paguyca R, ¢ unentpom O. Iloctpoum
CHayaja IMpaBUJIbHBINA JECATUYTOJIbHUK, BIIMCAHHBIA B OKPY>KHOCTb. J[J11 3TOr0 mpose-
JI€M B3aUMHO nepreHaukysipasie paanycsl OA1 u OB okpyxHocT u Ha otpe3ke OB
KAaK Ha JHaMeTpe NOoCTpOouM OKpyx)HOCTh ¢ LeHTpoM C. Otpe3ok A1C mepecekaer 3Ty
OKPY>KHOCTBb HEKOTOpOM Touke D. /lamee oTMETHM Ha OKpYKHOCTH W TOUKH A2, A3, ...
, A10 Tak, uro A1A2=A2A3...=A9A10 = AID. Jlecatuyronpuux AlA2...A10-
UCKOMBIN. J1Jist TOro, 4T00bI MOCTPOUTH MPABUIIBHBIN MSATUYTOJBHUK HYKHO COCAUHUTD
TOYKM JAHHOTO JIECATUYTOJbHUKA 4Yepe3 OAHY, 3HAYUT COEAUHUM TOYKH
A1,A3,A5,A7,A9. ITatuyronbauk A1A3ASA7A9- nuckombiii. CTOpOHBI IEHTarpaMMBbl,
HepeceKasch, ACNAT APYT Apyra Ha OTPE3KH, JJIMHBI KOTOPBIX 00pa3yloT 30J0TYIO MPO-
HOPLUIO.

AD F1i)

3.B JlaHHYy10 OKpY>XKHOCTbH BIIMUCaTh N PABHBIX OKPYKHOCTEH, PACIOIOKEHHBIX BHYTPHU
OKPY>XHOCTH pajuyca R, kacaromuxcs Mexay cobol U JaHHON OKpy>kHOcTU. Haiinure
painyChl 3TUX OKPYKHOCTEM.
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1) ITycts n = 6. [IpoBenem npou3BOJIbHBIN AMaMETp OKpykHOCTU. Kaxkipiil u3 1Byx 00-
Pa30BaBIIMXCS Pa3BEPHYTHIX YIJIOB pa3o0beM Ha TpU paBHBIX yria mo 60°. [Momydnm
mectb yraoB no 60°. IToctpoum OuccekTpuchl 3TUX yrioB. [lyctb A — eHTp UCKOMOM
OKPY>KHOCTH, M — TOUKa €€ KacaHus C JAPYyroll HCKOMOH OKPY>KHOCThbIO, P — Touka me-
pecedeHus: OMCCEKTPUCHI C JaHHOM OKPY>KHOCThIO. TpeyroabHuk OAM — npsiMoyrosib-
HbI ¢ ocTpbiM yrioMm B 30° npu BepumHe O. Ho torga OA = 2r (rne r — paauyc Ucko-
Moit okpyxkHocTH), OP = 31, r = 1/3R. Pa3nenuB R Ha Tpu paBHBIE YacTH, MOTYyYHUM pa-
JINYC UCKOMOU OKPYKHOCTH.

D)Ilycts n=3.

[TocTpouMm okpyskHOCTB pamuyca R, ¢ nentpom O. M300pa3um Tpu paBHBIE OKPYKHO-
CTH, Kacarolmecs APYT Apyra U NEepBOM OKPYKHOCTHU. s 3TOro cHavasia 3pUTEIBLHO
NpeACTaBUM UX pacrnojoxkeHue Ha pucyHke. A, B u C — 1eHTpbl paBHBIX OKPYKHO-
crerd, D, E, P — Touku ux xacanus ¢ JaHHOU OKpy»x)HOCTbIO, K, L, M — Toukn ux ka-
caHust ApyT ¢ Apyrom. Pagmycel paBHBIX OKpyx)HOcTel o6o3nauum r. AABC paBHOCTO-
ponnuii. Touku M, O, B, O nexar Ha OIHON NPSAMOM, TaK KaK KaXJas U3 HUX PaBHO-
yaaneHa ot touek A u C. Anamormuno touku K, O, C, E nexar Ha ogHON NpPSIMOU.
Touku F, A, O, L Takxe jie:kat Ha OJHOU MPAMOM.

Paccmotrpum, Hanpumep, tpeyroibHuk AOM. B Hem AM = r, AO=OF—AF=R —r,
yron OAM = 30 °, yron AMO npsamoi. [TonyuaemM AM=AOco0s30°, 1. e. r=(R—

R3

3
r)% . Otcroma. 2r=R3—r/3,r = s 3ajaya penieHa.
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Takum_obpazom ovLu PACCMOMPEHDBL PA3JIUUHbBIE cCOMeEMPUUECKUE npUeMbl Nno-
CMPOCHUIL PO3eMOK. MU npuemvl 0ar0m_803.MOIHCHOCHLL J1€2KO CO30Amb U3SULHBLIL U
KpPAcuevlili OpHAMEHM JII000IL C/10HCHOCMU. (NPpU1oJCceHUe ).

Opnamenm 2epux — TMHEIHO — TEOMETPUUYECKUNA OPHAMEHT, IOCTPOCHHBIA Ha CIIOK-
HOM COYETAaHWU MHOTOYTOJIbHUKOB M MHOIOJIYYEBBIX 3Be3l. Bocxoasiuas B cBoel oc-
HOBE K KJJACCUYECKMM AaHTHYHBIM MOTMBaM apadecKa, MOJy4MBILas paCIpOCTPAHEHHUE B
cTpaHax cpenHero BocToka, SBWJIACh HOBBIM THUIIOM OPHAMEHTAJIIBHOW KOMIIO3WIIMH,
MO3BOJISIBIICH XYJOKHUKY 3alOJHATH CIOKHBIM, IUIETEHBIM, MOJ00HO KPYXEBY, Y30-
POM IUIOCKOCTH Jt000ro ouepranus. [lepBonauansHo B apabecke mpeoOiananu pacTu-
TeapHble MOTUBBL. [lo31HEE TONyYyMmsa pacnupoCTpaHEHWE TepUxX — JIMHEHHO-
F€OMETPUYECKUIM OPHAMEHT, MOCTPOEHHBIA HA CIIOKHOM COYETAaHMU MHOTOYTOJIbHUKOB
¥ MHOTOJIYYEBBIX 3Be3]l. B pa3paboTke repuxoB, MPUMEHSBIINXCA KaK JJI YKPAIICHUS
OOJBIINX APXUTEKTYPHBIX IIOCKOCTEH, TaK M Pa3IMYHBIX OBITOBBIX MPEIMETOB, BOC-
TOYHBIE MacTepa JOCTUIIIM U3YMUTEIHHONW BUPTYO3HOCTH, CO3AaB OECUMCIEHHOE MHO-
KECTBO KOMITO3UIIMM, B KOTOPBIX BCErJa COYETAIOTCS JBa Hayaia: JIOTMYECKU-CTPOroe
MaTEeMaTUYECKOE TIOCTPOCHHUE Y30pa M OyXOTBOpstoIias aHTa3us XyA0KHUKA.

OTIUYUTENbHON YepTOl repuxa sBISIETCA IUIOCKOCTHOE M300pakeHUe, a C TOUKH
3peHUs MOCTPOCHHUS JJISl HETO XapaKTEPHbI BCE BUJIbI CAMMETPUYHBIX ITPE0Opa3OBaHuUi.
OKpy>XKHOCTh M NPaBUJIbHBIE MHOTOYTOJIBHUKH, IOJYyYECHHBIE JNEICHUEM €€ Ha PaBHbIC
YaCTH,- TPEYTOJIbHUK, KBAApaT, LIECTUYIOJIbHUK, BOCBMHUYTOJBbHUK U T.J., CYUTAIOTCSA
WCXOIHBIMH, T.K. C HUX HaYMHAeTcs JIto00e OpHAMEHTAIbHOE MOCTPOCHUE U HA HUX B
IIPUHIIUIIE PA3JI0KUMBbI IIOYTU BCE OPHAMEHTAJIbHBIE KOMIIO3ULIMU. B BOCTOYHBIX repu-
Xax TEeOMETPUYECKUN OPHAMEHT IOJIY4YaroT IIyTEM BpaLEHUs BOKPYI LIEHTpa KBaJapara,
TpeyroJjibHHUKa, IecTuyrojpHuka. Ha BocToke 3TuUM uMciaM npugaeTcsi ocoOblid, ca-
KPJIbHBIN CMBICIL.
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IV. Apxumexmypnvle u KOHCHMPYKMUGHbIE OCOOCHHOCHMU OPHAMEHMOG PA3HbIX
cmpa.

Bce opHamenTanbHbIe pUCYHKH MOYKHO Pa3JeinTh HA TPH BUAA:

OpHaMeHT U300pa3uTeNbHBIA, BKIIOYAIONINN B ce0S KOHKPETHBIM PUCYHOK 4Yelo-
BEKA, JKUBOTHBIX, pacTeHUM, MENU3aXHBIE WIM apXUTEKTYPHBIE MOTHUBBI, PUCYHOK
IPEIMETOB HEXKUBOW MIPUPOJIBI UITU CIIOKHYIO IMOJIEMY .

OpHaMeHT HeH300pa3uTebHbII, 00Pa30BaHHBIA U3 TEOMETPUUECKHX SJIEMEHTOB,
a0CTpakTHBIX (HOPM, JTUIICHHBIX KOHKPETHOTO MPEIMETHOTO COIePKAHUSI.

OpHaMeHT KOMOMHHUPOBAHHBIN, MPEACTABISIONINN COO0OW codeTaHue H300pas3u-
TEJBHBIX MOTHBOB WM OTJEIBHBIX 3JIEMEHTOB, C OJIHOW CTOPOHBI, U aOCTPaKTHBIX
dbopmM ¢ IpyToi.

Yucno abcTpakTHBIX HEM300pa3uTENbHBIX (POPM BECbMa BEIUKO, HO JIMHUU, KOTOPHIE
PE3KO OTIMYAIOTCS OJHA OT JPYTOU TOIBKO TPH:

® IPSIMBIC - BEPTUKAJIbHbBIC, TOPU3OHTAIbHBIC, HAKJIIOHHBIC,
® KPHUBBIE — C TOCTOSIHHBIM PAJUyCOM KPUBU3HBI - OKPY>KHOCTH U UX OYTH;
® KPUBBIC — C IEPEMEHHBIM PAJINyCOM KPUBU3HBI — apadOJIbl, TUIEPOOIIHIL.

OTU NTUHUU ABJISIIOTCS IEPBUYHBIMU 3JIEMEHTAMHU JIJIsi BCEX OPHAMEHTAJIbHBIX 00pa3o-
BaHuii. Bce Tpu Buaa nuHMI 0051aaI0T 3pUTEIHHON BBIPA3UTEIILHOCTHIO U HE MOXO0XKHU
onHa Ha apyryto. Camu 1o cebe mpsiMble U KPUBBIC JTUHUU HE SBIISIIOTCS HOCUTEISIMU
XYJI0)KECTBEHHOM BBIPA3UTEIBHOCTH, HO MPHU OMPEACICHHBIX YCIOBUSAX OHU MOTYT «00-
HapyKUTh» CKPBITBIA B HUX 3MOLIMOHAJIBHBIN 3apsia. Tak, mpsiMble U KPUBBIE C IOCTO-
SSHHBIM PaJInyCOM KPWUBH3HBI CIIOCOOHBI BBIPA3UTh IUIABHOE, CIIOKOWHOE JIBIKEHHE. B
IPUPOJIE ATUX JUHUN JIEKAT MOCTOSHCTBO, CTAaTHKA, YPABHOBELICHHOCTh. CuuTaercs,
YTO TOPU3OHTAJIBbHBIE JIMHUU B OPHAMEHTE CHUMBOJIU3UPYIOT CTPOMHOCTH, CTPOTOCTb,
OTIPEICTICHHYI0 CTa0MILHOCTh; HAKJIOHHBIE K€ MPSIMBIC JTUHUU CO3/IAI0T BIICYATIICHUE
IIOCTOSIHHOTO JIBUYKEHMUSL.

Hanpuwmep, 3ur3ar (nomanast nunusi) B [IpeBHem Erunte ciysxuiia 3HakoMm Boasl. OHa
Haxo0JI1JIa MPUMEHEHNE B OPHAMEHTaX MHOTHUX HAapOJOB B CAMbIE Pa3HbIE BPEMEHA.

IlleBpoHbI — TOMaHas JICHTAa ¢ pUTMUYECKUM YEPENOBaHUEM y30pa. Berpewaercs B
JNEKOpaTUBHOM UCKyccTBe Kurasi.

Meanap — noMaHas noj OpsiMbIM yriiom JinHusA. Camble NepBble 00pasiibl 3TOro op-
HaMEHTAJIBHOIO MOTHBA OTHOCATCS K 3I0Xe najeosura. I1o3:xe Meanap ucnosb30Baics
B IPEYECKON KEpPaMUKE, B UCKYCCTBE IPEBHUX KUTEIEH MEKCUKH.

KBaapar u npsMOYroJIbHUK SIBJISIFOTCSI OCHOBHOM (hopmoii B opHameHTe. OHU CityxaT
JUIsL OrPaHUYECHUs IIOBEPXHOCTH, 3allOJIHEHHONM OpHAMEHTaJIbHbIMU MoOTHUBamu. Hx
MOXHO BUJCTh Ha CTAPUHHBIX I'PEUYECKUX Ba3aX, a TAKKE B apXUTEKTYpe — KECCOHUPO-
BaHHBIE ITOTOJIKHA DNIOXHU Bo3poxkaeHusl.
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[ITanreynpii OpHAMEHT MIUPOKO UCHOJIB3YETCA B y30pax TKaHEW cO BpeMeH J[peBHe-
ro Erunra BIjioThk 10 HalIMX JTHEH.

IlecTHYTroJbHUK W BOCBMHUYTOJbHUK ObUIM OYEHb PACIPOCTPAHEHBI B JIEKOPATHUB-
HOM MCKYCCTBE MYCYJIBMAHCKUX CTpaH. K npsMOIMHENHBIM MOTHUBaM, IIUPOKO UCIIOJIb-
30BaBIIMMCS C JOUCTOPUUECKUX BPEMEH, CIEAYET OTHECTH KPECT U CBACTUKY, KOTOPbHIE
CIIY’KWJIM B KQUECTBE PEIUTHMO3HBIX CUMBOJIOB: KpECT — Ha 3amnaje, CBaCTUKa — B CTpa-
Hax [lenTpansHoii u FOro-BocTounoit A3zumu.

OKpyXKHOCTH CUATAETCA OJHOW U3 CaMbIX COBEPILIEHHBIX U 3aKOHYEHHBIX (popM. OHa
UCIIOJIb3YETCSl U KaK COOCTBEHHO OpPHAMEHTAJbHBIA AJIEMEHT U AJIi OTPAaHUYEHUS TO-
BEPXHOCTU. BaskHy10 poJib UTrpalii OKPY>KHOCTH B CPETHEBEKOBBIX OPHAMEHTAX (TaK Ha-
3bIBAEMbIE TOTUYECKHUE «PO3BI»).

MotuB cnupajm ObUT pacIpOCTpaHEH emie B 3Moxy HeosnuTa. CTan n3mo0IeHHBIM
MOTHBOM B JipeBHEM HcKyccTBe Erunra, Accupuu, ['perun.

JIuHuM ¢ mepeMeHHBIM PaJMyCcOM KPHBHU3HBI HECYT B ce0¢ TWHAMUYHOCTH, Ha-
NPSKEHHOCTh, HEPABHOMEPHOCTh M AKTUBHOE JIBM)KEHHE. MOTHBOM «Oeryiiasi BoJiHa» B
JPEBHOCTH I0JIb30BAJIUCH KAK CUMBOJIOM HEITOCTOSIHCTBA KU3HU.

Kaxxgas snoxa, kKakJas HallMOHAJIbHAs KyJbTypa BbIpaOoTajla CBOIO CHUCTEMY Op-
HaMEHTa — MOTHUBBI, ()OPMBI, PACIOJIOKEHUsI HAa yKparraeMoin mnoBepxHoctu. [loatomy
4acTO M0 OPHAMEHTY MO>KHO OIPENEIUTh, K KAKOMY BPEMEHH M K KaKOW CTpaHE OTHO-
CUTCS TO WM UHOE IIPOU3BEICHUE UCKYCCTBA.

B opnamentax [lpeBnero Erunrta Hambonblnee pacnpocTpaHEHHE HAILIN pPaCTH-
TEIHHBIC MOTHBBI, U CPEIU HUX OCOOCHHO YacCTO BCTPEYAIIMCH JINCThS M I[BETHI JIOTOCA.
Eruntsane ouenp noOunu TaiiHbl. Hax 3aragkamMu UX apXuTEKTYphl MU HAYKU U ceildac
OBIOTCSI yUeHBIC-eTUNITONIOTH. PaccMaTrpuBasi opHaMeHT, BaM OpOcaroTCs B ri1a3a Hepac-
nyctuBirecs: 0yronsl. Ho, mnepeBepHYB €ro «BBEpX HOTaMH», OPHAMEHT IMPEJCTAHET
COBCEM JIPYTUM: Bbl YBUJUTE JJOTOC BO BCEU Kpace, OH IIMPOKO PACKUHYJI CBOU JICTIECT-
KHU.
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Kinaccuueckumu cranu Hanbojee pacnpoCTpaHEHHbIE JIPEBHETPEUECKUE OPHAMEHTHI
— MeaHJIp U akaHT .CJI0BO «MEaHAP» MPOUCXOAUT OT HA3BaHUS OYEHb U3BUIIMCTOU PEKU
B Maioii A3uu. HeiHe oHa Ha3zbiBaetcst bosbiioit Menaepec. OpHaMEHT «MeaHaAp» Kak
OyITO TIOBTOPSIET MU3TYUYHNHBI 3TON PUXOTIMBOU PEKH.

AKaHT — 3TO pon —ll L I L TPaBSIHUCTOTO pacreHus,
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pacripoctpaHeHHOro B CpenuzeMHOMOphe. Y Hero OoJbLINe JHCThs, KPACUBO H30THY-
Thle cTe0au (nmpuioxenue 13).

He Oyner npeyBeianyeHHeM CKa3aTh, YTO HUT/IE OPHAMEHTAIbHOE UCKYCCTBO HE JA0C-
THUIJIO TAKOTO PaclBETa M COBEPILICHHOI'O BOIUIOUIEHUS KaK HAa MyCyJIbMaHCKOM BocTo-
ke. [l Hero xapakTepHO cOYeTaHHE T€OMETPUYECKUX U PACTUTENIbHBIX MOTHBOB, TaK
kak Kopanowm 0bU10 3anpenieHo n300pakeHue JiIo1e U KUBOTHBIX. B nckyccTBe opHa-
MEHTa JAEKOPATUBHOCTh MPUOOpesa 0COOEHHO SIPKUE U CBOEOOpa3HbIE YEepPThl, CTAB OC-
HOBOM 00pa3HOro CTpPOsi XKUBOIMUCU U TOPOAMB Oorarteillliee UCKYycCTBO y3opa, o0Ouia-
JIAIOLIEr0 CJIOKHBIM OPHAMEHTAJIbHBIM PUTMOM M YacTO MOBBIIIEHHOW KOJIOPUCTHYE-
CKOM 3BYYHOCTBIO. B TECHBIX paMKax CpeIHEBEKOBOTO MHUPOBO33PEHUS XYI0KHUKHU
Bocroka Hammu cBOM MyTh BOIUIONICHHUST OOTaTCTBA OKPY’KABIICH WX >KU3HU. PUTMOM
y30pa, €ro «KOBPOBOCTHIO», TOHKOM IJIACTUYHOCTHIO OpPHAMEHTAJIbHBIX (OpM, HEro-
BTOPUMOM TapMOHMEN SIPKUX M YUCTHIX KPACOK OHM BbIpaxkasid OOJIBIIIOE ICTETUUYECKOE
conepkanue. OgHa U3 riaaBHbIX 4epT BOCTOUHOrO OpHaMEHTa — TOTAJILHOE 3aI0JIHEHUE
IPOCTPAHCTBA U300paKEHUSIMU PACTUTEIBHBIX 3JIEMEHTOB. Bocxoasias B CBOe€i OCHO-
B€ K KJIACCUYECKUM aHTUYHBIM MOTMBAM apadecKa, MOJy4YMBINAs PAaCIpPOCTPAHEHUE B
CTpaHax cpenHero BocToka, siBUIach HOBBIM THIIOM OPHAMEHTAJIbHOM KOMIIO3UIIUHU,
NO3BOJISIBIICH XYJOKHUKY 3alOJHATH CJIOKHBIM, IUIETEHBIM, MOJ00HO KPYXEBY, Y30-
POM IUIOCKOCTH Jr000ro ouepranus. llepBonavansHo B apabecke mpeoOiananu pacTu-
TeIbHbIE MOTHUBBI. TakuM 00pa3oM, MOSBUJICA HOBBIA THI OPHAMEHTAJIbHOM KOMITO3U-
U - «apabdecka» ( ot uT. arabesko-apabckuit). B ucmamckux crpaHax apabecka 6e3-
pa3zie]IbHO TOCHOJICTBYET B apXWUTEKTYPHOM JIEKOpe, YKpallas Kak KyJIbTOBBIE, TaK U
CBETCKHE MOCTpoiiku. Brasigurecs B apabecky Ha pucyHke. He kaxercs Jid Bam, 4TO BbI
NOTPYKAeTeCh B HEE, KaK B HEM3BECTHbINM Mup? Ha nepBblil B3I Bbl BUJIUTE MOBTO-
peHus, AMKTyEMbIE CHMMETPHUEN, HO 3TO TOJIBKO CaMbI€ KPYIHBIE SJIEMEHTHI OPHAMEHTA.
Pacno3nath OCHOBHOM, MenbUaliuii d7eMeHT ((pyHIaMEHTAIbHYI0 00JIacTh) Ha TJa3
Ype3BbIYAWHO TPYAHO (TIpuioxenue 14).

Bricokoro pa3BUTHsS JOCTAT OPHAMEHT B CpellHEBeKOBOM Pycu. Jliist pycckoro op-
HaMCHTa XapaKTEePHbI KaKk TeOMETPUUYSCKUE U PACTUTEIbHBIC (DOPMBI, TaK M U300paxe-
HUS TITHII, 3Beper, (paHTaCTHUECKUX KUBOTHBIX M 4enoBedyeckux ¢uryp.  Hawmbonee

SAPKO PYCCKUI OPHAMEHT BBIPAXKEH B Pe3b0e MO JIepeBy U B BHIMIKUBKE. B mimockom op-
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HAMEHTE OJIHMM U3 HamOOJIee YacTO MCIMOJb3yeMbIX MOTUBOB SIBJISIETCS TaK Ha3bIBae-
Masl JIETEHKa — Pa3IuYHOTO BHJIA MEPEIUICTCHUS MOJOCOK THIA JICHT, peMHEH, cTeo-
JIEU IIBETOB.

Pycckuii oppamMeHT mpoTUBOPEYMB, Kak pycckas ayua. B Hem Bpoje Obl Bce MpocTo,
MHOT'0 CBOOOJHOTO MPOCTPAHCTBA, Kak OyATO Ha OeckpaliHeM OEI0CHEXHOM IoJie pac-
MyCTWINCh HEBUJAHHbIE IBeThbl. CHavajla OHM KaXyTCS HE3aTeMJIMBBIMU, HO €CIIU
BCMOTPETHCSI, TO HE XOUETCS U TJ1a3 OTBOAUTH. (MpuiioxkeHue 15).

R
<2

Cemuamulii 6u0 opHamenma HaudoLUIEe pACRPOCMPAHEHUE HAUlel 6 NAPDKemax
U MO3auKax.

BuzanTuiickas Mo3auka npeacTaBisieT co00il 0OIHO U3 IPEBHEUIINX TOCTUKEHUM 110
CO3/IaHUI0 CHUMMETPUYHBIX 3aMOIICHHUI IUIOCKOCTU. XOTS YCJIOBHE MEPUOJAUYHOCTH
MOIJIO BO3HUKHYTh KaK HEKOTOpasi He3aBUCUMAsl 3aJ1a4a, IPAaKTUYECKUE 1IN APXUTEK-
TypHOTO OopMiieHUs] TpeOOBAIM CO3/JaHUSI OPHAMEHTOB MMEHHO Takoro Ttumna. OaHa
WM HEOOJIBIIIOE YUCIIO TUIMTOK OJHOM M TOM ke (hOpMbI JOJHKHBI ObUTH CO3/1aBaTh OCHOB-
HOM 2JIEMEHT MOKPBITUS. DJIEMEHT OpHAMEHTAa JOJDKEeH ObLT MMETh BO3MOXKHOCTh HEOT-
PaHUYEHHOT'O TPOIOJDKEHHS, TaK YTOOBI, B KOHIIE KOHIIOB, 3aMOCTHTD JIFOOYIO YacTh IIOC-
KOCTH.

Haubonee cuibHOE pa3BUTHE OpPHAMEHTAIBHOM TEXHHKH IMPOU3OILUIO B MYCYJIb-
MaHCKOM HMCKYCCTBE. DJIEMEHTapHbIC STYEUKH OPHAMEHTOB CHJIBHO YCIOXHWINCH. Tpedo-
BaHUE MEPUOJIMYHOCTH BBIHYKJAIO XYAOKHUKOB MPOSIBIATE OCOOYIO M3OILIPEHHOCTh MPU
CO3/IaHUU PUCYHKA. J[ake MpHUCYTCTBUE MATUYTOJBHBIX WM CEMHUYTOJbHBIX DJIEMEHTOB HE
MIPUBEJIO K OTCTYIUICHUIO OT MEPUOANYECKON CTPYKTYypbl mokphiTus. (Ha pucynkax opHa-
MeHT Ha maB3onee [llax-u—3unna B Camapkange, 16 Bek).

Ecimu oOpatutbes TOJMBKO K FTEOMETPUUECKUM OCOOEHHOCTSIM OPHAMEHTOB, TO B MaBpH-
TaHckoM JiBopiie B AsibramOpe (Vcmanus) conepskuTcsi yHUKaIbHOE COOpaHnue pa3InyHbIX
BUJIOB MOKPBITHI. FIMEeHHO 3/1ech ObUT OOHApPYKEH OpHAMEHT C CUMMETpHUEl 5-ro mopsij-
kaTak xe, kak U B opHameHTax CpeHeill A3, pUCYHOK CO3AABaJICS C IIOMOILBIO TE€OMET-
PHUYECKUX TTOCTPOCHUM IMATUYTOJbHUKA . B OCHOBE MPUBEICHHON MO3aUMKH JIEXKAT BCETO
TpH JIEMEHTa (€CIM He CUUTaTh (POPMBI MPOMEKYTKOB MEXITy HUMH). Ternepb OpHAMEHT
CO3JIaeTCs YK€ HE C MOMOILBIO OJMHAKOBBIX IUIUT C OJUHAKOBBIM PUCYHKOM, a IIyTEM
IUIOTHOM YMAKOBKH HECKOJBKUX 3JEMEHTOB OIpeNeNeHHON (opmbl. OJHO M3 Ba)KHBIX
JOCTHKEHUI XYJI0’)KHUKOB M3 AJIbraMOpbl COCTOSJIO B AKCIEPUMEHTATIBHOM J0Ka3aTENb-
CTBE CYIIIECTBOBaHUS TUIOTHOM YITAKOBKH (M JTAJIEKO HE €IMHCTBEHHBIM CIIOCOOOM).
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HuTepecHbl y30€KCKHe OpHAMEHTHI — 3araJIki IpeBHUX MacTepoB. /[peBHue mactepa
Cpenneit A3uM cIaBUIUCh TEM, YTO OPHAMEHTHI, KOTOPBIE OHH CO3/1aBAJIM, HOCHIIU IPKO
BBIPKEHHBIN reomeTpuueckuii xapakrep. [locTpoenne ObII0 OCHOBAaHO Ha CUMMETPUU
U CBOICTBax BIIMCAaHHBIX MHOI'OYI'OJBHUKOB. Bce 3JIeMEHTBl OpHAaMEHTOB MacTepa
CTPOWJIM TOJBKO C MOMOILBIO HUPKYJIS U JIMHEUKH, IOBTOPEHHUE JIIEMEHTOB OCYILECTB-
JSUIM HA OCHOBE CHUMMeETpuu. Takum o0pa3oM, MOKHO OBLIO CHENIaTh CETKYy U3 Mpa-
BUJIBHBIX T€OMeTpUYecKux (uryp (KBaapaToB, TPEYTrOJbHUKOB, LIECTUYTOIBHUKOB U
T.4.). JanbHeiiee TBOpuecTBO 3aBUCENO OT (haHTa3uu Mactepa. Takue OpHaMEHThI Ha-
3bIBAIOTCS «TUpPUX». MHOroodpasue OpHAMEHTOB THUIA «THpUX» Haubosee Ooratro
IPEACTABIEHO peLIETKaMH, KOTOPbIE BCTABIUINCH B BEPU M OKHA C IIEJBIO 3aAIIUTHI OT
NaJsIIEro coyiHma. Takrue OpHaMEHTBhl CTPOMIIUCH C IOMOIIBI0 CUMMETPHUH, IPUYEM HE-
00X0aMMO HAWTH BCE OCH CUMMETPHH,

HpaH — oquH U3 KPpyIHENIIUX IPEBHUX LIEHTPOB KOBpoaenus. MpaHckue KOBPHI U3-
BeCcTHbI eBponennaMm ¢ XVI Beka. Ilepcuackuii KoBep, KOTOPBIM CIIABUTCS KPACOTOM
[[BETA U U30LIPEHHOCTHIO JIMHEWHOTO y30pa, CTaJl CAaMbIM SIPKUM BBIPOXKEHHEM OCOOECH-
HOCTEW JEKOpaTUBHOro uckyccrsa Mpana. MpaHckue TKaHM IOJIb30BAIUCH MUPOBOMU
U3BECTHOCTBIO. bpUIM pacrpoCTpaHeHbl TKaHU C PACTUTEIILHBIM OPHAMEHTOM, a TAKXKe
TKaHU C (PUTYPHBIMU H300pPAKEHUSMU — IEITBIMU KOMITO3HUIIMSIMU, HABESITHHBIMU JIUTE-
paTypHBIMU MPOU3BEACHUSAMHU. 3/1€Ch ObUIN 3ale4yaTieHbl MOJBUTH I'€POEB, CLEHBI 0XO-
Thl, )KUBOTHBIE U IITULIBI. B CO31aHMM PUCYHKOB TKaHEH UM KOBPOB, Y4aCTBOBAIU KPYII-
HEWIINE XYyIOKHUKHU.

B ocHoBe pucyHka JaHHOTO KOBpa JIEKHUT MPHUHIUI COCTaBIEHUS OOPAIOPOB, a
UMEHHO, UCTIOJIb30BAHNUE PA3TUNYHBIX KJIACCOB CUMMETPHH.

Po3eTka — ApKuUii 3JieMEeHT PA3JIUYHbIX APXUTEKTYPHBIX CTHJIEH.
1)I'omuueckuit cmuo.

B rotuueckoM cTuie po3eTKH 4acTO MCHOJb30BAIUCH MPU OPOPMIICHHH KPACOUHBIX
BuTpaxxer. Ha naHHBIX mpuMepax Mbl BUAUM, YTO OPHAMEHTAIMCTAM MPUXOIWIOCH ITPU
COCTaBJICHUU y30POB MCIIOJIb30BATh PA3JIMYHBIE IPUEMBI T€OMETPUUYECKUX MOCTPOCHUM.
Yame Bcero — 310 BIKMCAHHBIA B KPYT TPEYTOJIbHUK, KBAIPAT; BIUCAHHBIE OKPYKHOCTH
paBHBIX paanycoB — yaiie 3, 4, 5, 6; pPO3ETKH CTPOWIMCH C MTOMOIIBI) CUMMETPUU U C
MIOMOIIBIO JICJICHUSI OKPY>KHOCTH Ha paBHbIE yacTh. Ha pucyHKax po3€TOK MPOCIEKHU-
BAIOTCS YETKHE T€OMETPUUECKUE 3aKOHOMEpHOCTHU(TIpuiioxkeHue 16 ).
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2)Pycckuit cmuis.

PaCCMOTpI/IM COCTAaBJIAIOINKUC OCHOBHBIX BUJIOB PO3CTOK PYCCKOI'O CTHJIA.

Bnauvane ciegyer ompenenuTh IEHTP, 3aT€M MPOBECTH IHUPKYJIEM HEOOXOIMMOE KO-
JUYECTBO KOHIICHTPUUYECKUX KPYTOB OKpPY>KHOCTeH. BHYTpEeHHIOI OKpPY)KHOCTH HEOO-
XOJIMMO JIeTIUTh Ha 4, 6, 8, 12 yacTeid, ¢ TeM 4TOOBI BBIMIOJHUTH DJICMEHTBI B KPYTE.

B nepBoMm ciiyyae nmeem 4- JenecTKOBBIM KPeCT - LBETOK. M3 TOYek, NeNAluX OK-
PYKHOCTh Ha 4YEThIPE YacTH, NPOBOAUM YETBIPE AYTM PaJUyCOM, PABHBIM PAAUYCY
BHYTPEHHEHW OKPY>KHOCTH. Jlajiee mpOpHCOBBIBAEM BCE OCTAIBLHBIE AJIEMEHTHI (3yO0UKH,
CKOOOYKH, KameJIbKu, POMOUKH).

Bo BTOpOM U TpeTheM cilydasix JIeJIUM OKPY>KHOCTh Ha IIE€CTh PaBHBIX YacTeH, Mpo-
BOJS AYTM U3 TOYEK MX MEpPEeceYeHusl ¢ OKPYKHOCThO. [Ipu 3TOM paguyc ayru paBeH
paanycy OKpYy>KHOCTH. Tenepb 0CTaeTCsl 3aKOHYUTh IIOCTPOEHUE PO3ETKH (3yOUMKH, Jie-
NECTKU, TOUYKH) - U BTOpPasi pO3€TKa rOTOBA.

JInst TpeTber PO3ETKH CIEAYET NMPOAOJDKATH IIOCTPOEHUE, TOACINUB AYTY MEXAY JIy-
YaMU 3BE€3/104Y€K I0I10JIaM, HAPUCOBATh OCTPOKOHEYHBIM KOHTYPHBIN JICIIECTOK.
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UeTBepTas po3eTka - 8 - KOHeUHbIH KpecT. OKpYKHOCTb JICJIMM CHauaja Ha 4eThIpe, 3a-
TEM Ha BOCEMb YacTel. 3aKaHYMBaeM pabOTy BBHIMOJIHEHHEM 3JIEMEHTOB POCIHCH - 3y0-
YUKOB, TOUEK, (PUTYPHBIX JIYIHUKOB - JICTIECTKOB.

B npunoxenusx 13-16 npuBeieHbl 00pa3iibl OpHAMEHTOB Pa3HBIX KYJIbTYP.
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VI. OpHaMeHTBI BOKPYI Hac.

OpHamMeHT — HEM3MEHHbIN YYaCTHUK Halled MOBCEIHEBHOM KU3HH, BEUHBIN CITyTHUK,
CONPOBOKJIAIOIINI YEJTOBEYECTBO HA BCEX ATAIAX €0 KyJNbTYpbl. MBI BUIUM €T0 BE3JIE
— Ha Bellax, KOTOpbIE HAC OKPY>Kal0T, HAa HALEH oexae. DTO y30pbl Ha 0005X U Mebe-
JM, CKaTepTH M KOBpax, Mocyne U TKaHsAX. OpHaMeHTaMU, NBIIIHBIMU U CKPOMHBIMH,
yKpawaroT ¢acaabl 3qaHui. [IpekpacHbIMM IpUMeEpaMu OpHAMEHTAJIBHBIX IIOCTPOECHUMN
SBJISIFOTCS. MHOTOYMCIIEHHBIE PEIIETKH Hallero ropoaa. OpHaMeHThl MOTYT UMETh OYEHb
CJIIOKHYIO CTPYKTYPY, AOCTYIIHYIO JIMIIb MacCTEPaM BbICOYANIIETO Kilacca.

B T0 ke BpeMs BecbMa NPOCTHIE JIEMEHTBI, PUTMUYHO NOBTOPSSICH, MOAUYUHSACH
3aKOHaM OpPHAMEHTAJbHBIX MOCTPOEHUN, MOTYT C(HOPMHUPOBATH OYEHb MPHUBIICKATEIb-
HBIE, a IOPOI0 U HEOKUIAHHBIE Y30PHI.

B ocHoBe m1000r0 OpHamMeHTa JIEKHUT MaTeMaTU4yecKash CTPOroCTb OpPTraHM3alUU
(GopMBI, IPOCTAs WM YCIIOKHEHHAs! CUCTEMA ITOBTOPOB; Y30p, KaK MPABUJIO, CTPOUTCS
10 3aKOHaM CHMMETPUH.

YenoBedyeckoe TBOPYECTBO BO BCEX CBOMX IPOSIBICHUSX TATOTEET K CUMMETPHH.
Ha sToT cuéT xopomio BIcKazayics U3BECTHBIA (PpaHity3ckuil apxurekrop Jle Kopbro-
3b€, B CBOEH KHHUTe «ApxuTekTypa XX Beka» oH mucai: «UenoBeKky HE0OX0auM Mopsi-
JOK: 0e3 Hero Bce ero JEeUCTBHS TEPSIIOT COINIACOBAHHOCTH, JOTUYECKYIO B3aUMHOCTb.
UYem coBepiiieHHEE MOPSIAO0K, TEM CIOKOMHEe U yBEpeHHee 4yBCTBYyeT ce0s ueioBek. OH
JIeJ1aeT YMO3PUTEIIbHBIE TIOCTPOEHHUSI, OCHOBBIBASICh HA MOPSAIOK, KOTOPBIN ITPOJUKTOBAH
eMy MNOTPEOHOCTSIMH €ro ICHUXHKH, 3TO TBOPYECKHM mporecc. TBOpUECTBO €CTh aKkT
ynopsiioueHus». B npuiioxxenusx 17, 20npuBeaeHsl IpUMeEphl UCIIOJIB30BAHUS PA3JINY-
HBIX BUJOB OpPHAMEHT:

B aPXHUTEKTYPE;
B 0()OpMJIEHUU UHTEPHEPOB;
B JaHAIAa()THOM TU3aiHE;
B nosirpaduu;
e B qu3aliHe OJC Kbl
VY auBUTENBHBIE 00pA3Lbl OPHAMEHTHI CO3aNIa MPUPO/IA.

«Ham HpaBUTCA CMOTpeTb Ha MPOAB/IEHUE CUMMETPUN B
NPMpPoAE, Ha UAEaNbHO CUMMETPUYHbIE Chepbl NAAHET U
COMHLUA, HAa CUMMETPUYHbIE KPUCTaNbl, Ha CHEXUHKM,
LiBETbI, KOTOPbIE MOYTU CUMMETPUYHbI».

P.®demtHMmaH
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BHyTpeHHeEe yCTpOWCTBO KpHUCTaUIa IPEACTABIACTCA B BHUAEC TaK Ha3bIBAEMOM
IPOCTPAHCTBEHHOW PEIIETKH, B OAMHAKOBBIX slUEHKaX KOTOPOW, uMeromux (opmy mna-
pajuIeNIeNUIEN0B, PA3MEILECHBI 110 3aKOHAM CUMMETPUU OJWHAKOBBIC MEJIbYaWIlINe Ma-
TEPUAJIBHBIC YACTULIBI — MOJIEKYJIbI, aTOMBI, HOHBI WU UX IPYIIILL.

Onwupasich Ha 3TU npeacTasieHus, A. B. I'agonun B 1867 1. moka3ai, 4To BCEro Cy-
ecTBYeT 32 BUJa CUMMETPUHU HJICAIBHBIX (OopM Kpuctaia. JIroboe KpucTamindeckoe
BEIIIECTBO, KXKJbIM KPUCTAUT JOJDKHBI MPUHALIECKATh K OJTHOMY U3 ATHUX BUJOB CHUM-
METpPUU. DTU YTBEPKICHUS MPEACTABISECT 3aKOH CUMMETPHUHU, OJUH U3 3aKOHOB KpHU-
cTayuorpaduu.

Crnenyrommii pyHIaMeHTaIbHBIN pe3yabTaT OblT modydeH B 1890 1. pycckum Kpu-
crautorpadom E. C. ®EnopoBbIM U OTHOBPEMEHHO HeMeIkuM MateMatukoMm A. IlleH-
¢barcoB, TOKa3aBIIUMU YUCTO T€OMETPHUECKH, UYTO CymecTByeT 230 THUIIOB MPOCTpaH-
CTBEHHBIX pem€ToK. B 1912 r. uccnenoBanusMu KpUCTaIOB IPU HOMOIIU PEHTIE€HOB-
CKHUX JIy4el Oblla yCTaHOBJIEHA PEabHOCTh KPUCTAIUTMYECKON PEIIETKH.

Kaxnas cHe:)xMHKa — 3TO MaJ€HbKUI KpUCTaLl 3aMEp3men Boabl. DopMa CHEXKUHOK
MOKET OBbITh OYE€Hb PA3HOOOPA3HO, HO BCE OHU 00JIaJal0T CUMMETPHUEN — MOBOPOTHOMN
CUMMETPHUEN 6-Tr0 MOpsIKa, U 3€PKATIbHON CUMMETPHUEH.

[Ipumepbl «OpHAMEHTOBY» (PO3ETOK) MOKHO HAaWTU B CTPOCHUU I[BETOB. COTHI M4el
no ¢opme SBIAIOTCS MPaBUIBHBIM MapkeToM. OKpacka MHOTHUX 3MEW HarmoOMHUHAEeT
«6opatope» U T. A. ( mpuiioxenue 18, 19).
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VI. Maremartnueckoe uckyccrso Mopuna Jiepa.

Cpean coBpeMEHHBIX XYJI0)KHUKOB B JKaHPE «MAaT€MAaTHYECKOr0 MCKYCCTBa» Hau-
. I
0oJiee yCIEeHO BBICTYyNAeT TOJUIaHACKUN Xy 10:KHUK Mopuil D1iep .

«f dacto omymaro OoJblIyi0 OJM30CTh K MaTeMaThkaM, 4YeM K KoJuleram-
XyJIOKHUKaM», — THcal cam Jmiep. Emy ke npumnuceiBaroT ciosa: «Bce mon nmponsse-
nenust — 310 urpsl. Cepbesnbie urpbl». Ero mutorpadum, rpaBropsl Ha IepeBe, MEIIO-
TUHTO MOKHO YBUJETh B KaOMHETaX MAaTEMaTHUKOB M JIPYTUX YYEHBIX BO BCEX YTOJKax
mupa. Hekotopelie U3 ero paboT HOCAT KYTKOBATHIH, CIOPPEATUCTHUECKUN OTTEHOK, HO
npousBesieHus Jiiepa — 310 He Pantacmaropun CanpBagopa Janu niu Pene Marput-
Ta, a TOHKHE PrIocoPCKre U MaTeMaTUIeCKre HaOII0ICHNS.

PaccMmoTpum HEKOTOpBIE U3 PabOT XyAOKHUKA.
Ha nurorpadum «Pentunuu (mpunokenue 21) MajaeHbKOE YyJOBUIIE BBINOI3AET U3
MIECTUYTOJIbHONW MO3auKH, YTOOBI HaYaTh KPATKUN ITUKI TPEXMEpHOTO ObITHs. J[ocTHT-
HYB BbICIIEH TOYKH, — B300paBIIKChH HA JOJEKAdAp, PEOTHUINS BHOBb BO3BpAIACTCS B
0€3KU3HCHHYIO TIOCKOCTb.

Ha rpaBrope «Jlenb 1 HOUBY» (NIpuiIokeHUe 22) mpaBasi U jieBas 4YaCTH KOMITO3UIUU
HE TOJBKO 3€pKaJIbHO CUMMETPHUYHBI, HO U KaK OBl CITy>KaT CBO€OOpa3HbIMU “HEraTHUBa-
My~ oaHa apyroi. [Io Mepe TOro kak Haml B3I IEPEMEIIAECTCS CHU3Y BBEPX, KBAJIpa-
ThI TIOJIEH MPEBPAIIAIOTCS B OCJIBIX NTHUII, JETAIIMX B HOUU, U B YEPHBIX MTHUII, JETAIIMX
Ha (hOHE CBETJIOrO JHEBHOIO HebA.

Ha xpyruo#i rpaBtope «Pait u any (npunosicenue 23 ) pUrypnl aHreaoB U JbIBOJIOB,
BIJIOTHYIO TIPUMBIKAs IPYT K APYTY, 3aMOJHSIOT IJIOCKOCTh. [Ipu JBMYKEHUHU OT IEHTpa
TPaBIOPHI K €€ Kparo GUTYPhl YMEHBIIIAIOTCS, MPEBpaIIasch B OECKOHEUHOE MHOYKECTBO
(GUTYpOK, HEBUIUMBIX HEBOOPY)KCHHBIM TJIa30M Ha CAMOM Kparo. JTOT 3aMedaTelbHbIH
OpHAMEHT OCHOBaH Ha BIIOJHE MAaTEMAaTHUECKOH Uiee — M3BECTHOM €BKJIMIOBOW MO/Ie-
JI¥ HeEBKJIMIOBOW THIEPOOINYECKOH TUIOCKOCTH, TpuayManHoi Aupu [lyankape.

MoskeT mokasarbcsi, Oy/ATO CO3/IaHUE TAKUX OPHAMEHTOB — JI€JI0 HETPYIHOE, TOTa
pEKOMEHyeTcs MonpoOOBaTh CBOU CHIIBI M TPUAYMATh XOTSI ObI OJTHY KOMIIO3UITUIO!

Jlunus, pazmensiomas JBE CMEXHbIC (DUTYpBI, BBIIONHIET BOSKYIO (PYHKIUIO, U
MIPOBECTHU TAKYIO JIMHUIO YPE3BBIYANHO CJIOXKHO. HO HM yenoBeueckuid 1i1a3, HU 4eI0Be-
YECKUU pa3yM HE MOTYT OJHOBPEMEHHO CO3€pLATh JIBE BEIIH, TOITOMY MPOUCXOIUT
OBICTpPOE U HEMPEPHIBHOE MEPEKIIOUYEHUE BHUMAHHS C TOrO, YTO HAXOJUTCS MO OJHY
CTOPOHY JIMHUHU, HA TO, YTO HAXOJUTCS O APYTYIO CTOPOHY OT HEE.

" Mopuy Dwep poouncs ¢ 1898 2. & Fonnanouu. B ionocmu yuunca 6 Ilkone apxumexmypuvl u opnamenma 6
Tapneme. B meuenue 10 nem ocun 6 Pume. Iloxunye Umanuio 6 1934 2., Jwep nposen 2 2o0a @ lllgeiiyapuu, 5
nem — 6 bpioccene u 3amem nocenuncs 6 eonnandckom 2opode bapme, 2oe dcun 0o konya scuztu. OouUpHyo
Koanexyuio pabom Duepa cobpan enyk npesudenma Teodopa Pyssenvma unoicenep Koprenuyc Ban llaax Pys3-

eejiom.
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O ToM, CKOJIb MHOTMMH CIIocoO0amMu (haHTaCTUYECKHE OPHAMEHTHI DIIepa WILTIOCT-
PUPYIOT pa3IMYHbIC aCMIEKThl CHMMETPHUH, TEOPUH TPYMI U KpUCTAIIOrpaduuecKux 3a-
KOHOB HANKCaH LIEJbI Hay4yHBIH TpyHd - « CUMMETpHIHBIE acCMeKThl MEPHUOIUYECKUX
pucynkoB M. K. Dmepa» Kponunusl MakrumumBpu u3 AMCTEpIaMCKOI0 YHUBEPCUTETA.

Krnaccuuecknii mpumep 3IIEpOBCKUX aOCTpakiMii, K KOTOPbIM 4YacTo oOpamarorcs B
CTaThsIX O HayKe, — Ta camas KapTuHa «PerynspHoe pa3OueHHe IOCKOCTH PEeNTHIINS-
MUY, U3 KOTOpoi Ha nmutorpadun «Penrunun» ¥ Bbuie3anu npakoHsl. [lepenecemcs us
POCTPAHCTBA B MIIOCKOCTh. OTBIEYEMCSl OT MHOTOOOpasust GopM M MPEOIONKIM, YTO
B HAIlIEM PACTIOPSHKEHUH JIUIIH OJIHA U3 HUX — (purypka smepuisl. Ho 3aTo HaMm maHbl
TpH LIBETA.

Mo>kHO 71 TakKuMH (UTYpKaMH, KaK TapKETOM, TIEPHOJUICCKAM 00pa30oM 3arlOTHUTh
BCIO TJIOCKOCTh, 0€3 MPOOEJIOB 1 HAJIOKEHUI?

UToOBl OTBETUTHh HA TAKOM BOIPOC JJIsl MPABWIBHBIX MHOTOYTOJIbHHUKOB, XOPOILIEMY
YUYEHHUKY HYXHO MOAYMAaTh nonyacuka. I oH oOHapy’>KUT, 4TO TUIOCKOCTh 3arOIHSIETCS
TOJIBKO MPAaBWIbHBIMHU TPEYTOJIbHUKAMU, IIECTUYTOJIbHUKAMU U KBajapaTaMu. [Ipuuem y
IICCTUYTOJIbHUKOB OTHOULICHUE IUIOLIAAX BHYTPU MHOIOYTOJBHHUKA K €ro MEPUMETPY
MaKCUMAJIBHO.

Dmep mpejiaraeT HOBBIM MOBOPOT KJIacCHYECKOW TeMbl. Ecu B pykax TBOpIa e€cTh
I[BET, TO 3aIOJIHCHHE TUIOCKOCTH JK30THUYECKHMH (PUTYypKaMH, KaK MOKa3bIBaeT KapTH-
Ha, MOKET IIPUOOPECTH eIe OAHY 3aMeUaTeIbHYI0 CHUMMETPHIO. 3/1eCh, Kak B KaJei10-
CKOIle, TIOBEpHYB KapTUHKY Ha 120 rpagycoB U CMEHUB IIBETa, €€ MOXKHO IICPCBECTH B
ceOs!

Teopusi nBeTHOI CHMMeETPHM, paccMaTpUBarolas Takue OOBEKTHI, MOSBHUIIACH Ha-
MHOTO TI03K€ 3TOW TpaBlOpbl. MOXKET OBITh, MCCIIEOBATENH, PA3BUBIINE ITOT pa3iel
MaTEMaTUKH, YBUJCIH B HEW HaMEK Ha BO3MOXKHOCTh MOCTPOCHHS OyIyIield TEopuu,
IPEeIYyBCTBUE «HEHATUCAHHON CUMGBOHUI?

PasrnsaapiBasi KapTUHKY € AIEpULIAMU TPEX LBETOB, MOXXHO OBUIO IPEICTaBIATH,
YTO MBI IAPUM HaJ OECKOHEYHON OJHOOOpPA3HOM MIIOCKOCTHIO, I/I€ OJUH KyCOK HHYEM
HE OTJIMYAeTcs OT apyroro. [Ipenmnonoxum, 4ro HaM JaIu OrPOMHOE YBEJIIMUUTEIBHOE
CTEKJIO U Mbl CMOTPUM Ha TpaBlOpy «MeHbIIE U MEHbIIE» C OAHUM (NPULONHCEHUE
JyBennuenueMm. [lorom BeiOMpaeM ee hparMeHT BOJIMU3HU LIEHTPA U CMOTPUM B ellie 0osiee
CWIbHYIO Jyny. W eciin Mbl KaXXblil pa3, Kak Ha 3TO#l rpaBiope, OyJeM BUAETh OJHY U
Ty € WU MOXO0XKYK KapTUHKY, 3HAYUT, Mbl OKa3aJlUChb B MUPE, OMHAKOBO YCTPOCH-
HOM Ha pa3HbIX Macmrtabax ['nsas Ha goTorpaduio Takoro Mupa, Mbl HE MOKEM OIIpe-
JIEJINTh, C KaKUM YBEJIIMUYEHUEM OHA CJEJIaHA. JTO 3aMEyYaTeIbHOE CBOMCTBO, KOTOPOE
Ha3bIBAlOT MACIITA0OHON HHBAPHAHTHOCTBHIO, XapaKTEPHO i1 OTPOMHOI0 KJjlacca 00b-
€KTOB, Bomeqmux B HayKy B 80-x romax. [Ipodeccop benya Mannens0poT, cymeBnit
YBUJIETh UX B pa3HbIX 00JacTaX OT reorpaduu 10 XUMUUA U OT KOCMOJIOTHH /10 OOTaHu-
KM, Ha3BaI ux ¢pakransamu. ['paBropa «MeHbllle 1 MEHBIIE» MOKA3bIBAET TUIUYHBIN
dbpakTanbHBIA OOBEKT.
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Mopuc Dmiep He ObUT MATEMAaTHKOM | TaK U HE TOJIyYrJI HE TOJIbKO MaTeMaTHIeCKO-
ro, HO BOOOIIEe Kakoro Obl TO HU OBUIO CHEIMAIbHOrO BhICIIEro 0Opa3oBaHus. Moxer
OBbITh, IOTOMY U XBAaTHUJIO €My JIEP30CTH, CMEJIOCTH BOIUIOTHTH B CBOMX I'paBlOpax To,
YTO y4eHbIe-MaTeMaTHKH JIUIIb 0003HAYAIOT B CBOMX TPyJax Ha ypOBHE OOIIMX MOjie-
nei, konnenuuid. EMy ynanoch mokasarb. Kak BBITJISIAT 3TH YMO3PUTEIbHBIE MOJIEIH,
OTpakasiCh B HaIlIeM MUpE.
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36
3aKJao4YeHue.

MaremaTtuk, Tak Xe Kak
XYJAO0KHUK WIH M103T, CO3AAET
y3opsl. ['. Xapau.

Bocxunimascs pyKOTBOPHOW KpacOTOW OPHAMEHTOB, BOIUIOIIEHHBIX B IIPEAMETAX
JEKOPATUBHO — IMPHUKJIAJHOIO UCKYCCTBA — KOBpax, ro0ejaeHax, BBIIIMBKE, - 51 HE 3a1y-
MBIBAJIaCh O POJIM T€OMETPUU B CO3JAHHUH ITUX NMPOU3BEACHUN. MeXIy TeM cOYeTaHne
TaJJAHTa MAacTEePA U €r0 TEOMETPUUECKUX YMEHUN 3aHUMAET BAXKHOE MECTO B
OpPHAMEHTAJILHOM HCKYCCTBE.

Takum oOpa3om B cBoell paboTe s M3YyYUTh NPUHIUIBI OCTPOCHHUSI OPHAMEHTOB,
Omnpenenuina cnocoObl TOCTPOEHUSI OOPIOPOB, Kiacchl cuMMeTpuil. Onpeaenusia reo-
METpHUUYEcKue MpeoOpa3oBaHus, MOJOKEHHBIE B OCHOBY CETUaThIX OpHAMEHTOB. Mos
paboTa 1MoMoriia MHE PacKpbIThCS, TOMOTJIa y3HATh TO, O YEM paHblIe Jake U HE MO-
no3peBana. . Kazanoce, 4To npuayMatrb OpHaMEHT HEBEPOSTHO ciaokHO. KoHeuHo, 6e3
TaJlaHTa 371eCb HUKaK He 0oboiTuch. Ho, 1 HEKOTOpble reoMeTpUyYeCKue 3HaHUS, U yMe-
HUS, KOTOpBIE s MpuoOpesia U OTpa3uiia B CBOEH paboTe, IOMOTIN MHE OBJIAJIETh UMH.

Taxoxe, B cBoel paboTe s U3NOXKWIA UCTOPUU M TaWHBI JPEBHEHIIINX OPHAMEHTOB,
UX OPUTMHAJIBHOCTh U YHUKAJIBHOCTBH B IIOCTPOCHUU. BBIsABUIA apXUTEKTypHBIE U KOH-
CTPYKTUBHBIE OCOOCHHOCTH OPHAMEHTOB PA3HbIX HAIIMOHAIBHBIX KYJIbTYp, OMPEICIINB
XapakTep KOMMIO3WIMM KAKJIOM SIIOXM M PACIOJIOKEHHE OPHAMEHTA Ha YKpallaeMOW
MOBEPXHOCTH. OPHAMEHT — HEM3MEHHBIN YYaCTHUK HAIIEW MMOBCEJHEBHOM KWU3HU, BEU-
HbI CIyTHUK, COIPOBOXKAAIOLINK YEJIOBEYECTBO HA BCEX ATANAX €ro KyJlbTypbl. Mbl
BHUJIUM €T0 BE3JI€ — HA BEIAX, KOTOPbIE HAC OKPY’KAIOT, HA HALIEW OAEKAE. DTO y30PHI
Ha 00051X ¥ Me0Oeln, CKaTepTH U KOBpax, Nocye U TKaHax. OpHaMeHTaMu, IbIIIHBIMU U
CKPOMHBIMHU, YKpamaroT dacajsl 3AaHHUHI

A no3nakomuiace ¢ padboramu Mopuna Diepa.llepennerenue uckyccrsa rpaguku
U MaTEMaTHYECKOM TEOPUU CUMMETPHUH B TOU (popme, a KOTOPOii OHO MPECTaBICHO
Mopuriom DiiepoM, siBJIeHHE YHUKaIbHOE. B ero rpaduke okazaauch 3a10)KEHHBIMU
riy0OKHe IPUHLIUIIBI CHMMETPHH, KOTOPbIE ObLIIM U3BECTHBI JIMILb KpUCTAIIOrpadam.
Ckopee Bcero, TBOpUECTBO DIlIepa HUHTEPECHO MaTeMaTHKaM HE TOJBKO ITIOTOMY, 4TO B
ero paborax 0ToOpaxaroTcs OTTOJIOCKH KOHKPETHBIX MaTeMaTUYECKUX PE3YJIbTATOB, HO
U 13-3a TOT'O, YTO OHU UMEIOT CBSI3b C OOIIMMH MaTeMaTUYECKUMHU UJIEIMHU.

VYBepeHa, 9To MHE HEOTHOKPATHO MPEJCTABUTCS BO3MOKHOCTh UCIIOJIb30BATh MOJY-
YeHHBIC MTPU TOJITOTOBKE pedepara 3HaHUS 00 UCKYCCTBE B 00JIaCTH TE€OMETPUN U T€0-
METPHUH B U300pa3UTEIIHHOM HCKYCCTBE B CBOCH Oyaymeit mpodeccun Xya0KHUKA-
MPOCKTUPOBIIMKA WK Tpodeccuu au3aitnepa.
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IMpunoxenue 1

O}IHOI/IMCHHBIC MmapreTa u3 NpaBMWJIbHLIX TPE€YIOJIbLHUKOB, KBaApaToB, IIECCTH-
YIrOoJIbHUKOB.

HapKeTm N3 PpasHbIX NPaAaBUJbHBIX MHOT0YTOJIbHUKOB.



IMpuaoxenue 2

IIpumepsl NapKeTOB U3 HENMPABUJIbHBIX MHOTOYI0JIbHUKOB
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Ipuioxkenue 3

IMapkeTbl M3 KONl NPABUJIBHOI0 MHOTOYT0JIbHUKA, IPABUJIbHBIE «I10 TPAHIAM»
HA3BIBAKOTCS MJIAHUTOHAMM

ITapkeT U3 KPUBOJIMHENHBIX IVIMTOK MOJy4YeH AedopManueil 00LIYHOTO IECTH-
YIOJIbHOI'O APKETA U3 NPABUJIBHBIX HIECTHYI0JIbHUKOB
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Ipuiaoxenu S

D770 7DD

Bopaiopsl nepBoro kjiacca CHMMETPHH.

AR mmEAanmmsmn

Bopaopsl BTOporo kjacca CHMMETPHH.

Sfrb b kT e Trb Frafra T

JAIAIATAIAIAIAY

Bopaiopsl 4eTBEPTOro Kiiacca CHMMETPHHU
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Ipuiaoxenue 6

Bopaiops! nsiToro kjiacca CHMMETPUH

Bopaiopsl mecToro Kiacca CHMMETPUH

Bopaiopsl cenbMoro kKjacca CHMMETPHH
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IIpuioxenue 8
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Ipunoxenue 9

OpunamenT «JleTilune NTULBD)
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Ipunoxenue 10

Ernnerckuii opHamMeHT
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Ipuaoxenue 12

CKHX OpPHAMECHTOB

CUMMCTPHH 1110

Tunoi
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Hpuaoxenue 13

Meaunap
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Ipuaoxenue 14

Tl = RN EFIRT

S

OpHaMeHTBI BOCTOKA




Ipuaoxenue 15

Pycckuii opHaMeHT
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Ipunoxenue 16

ToTnyeckuil CTUJIbL



Ipuaoxenue 17

OpHaMeHTBI B JaHAIA(QTHOM aHM3aiiHe
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Ipuaoxenue 18

OpHameHTBI B Ipupojae.



Ipunoxenue 19

Hamennan com

OpHameHTBI B Ipupojae.
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Ipunoxenue 20

OpHaMeHTBI BOKPYT HaC



Ipuiaoxkenue 21

Jlutorpapus «Penruanmn»
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Ipuaoxenue 22

;;"-:"\"'-'I;'\.\a

«/leHb 1 HOYBb»

Pucynkn M. K. Jmepa



Mpunoxenne 23

I'paBropa «MeHblIe U MEHbILIE)
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