«CuMMeTpuA ABnNseTcs Ton MAW
KOTOPOU 4YeriOBEeK Ha NpoTaxe BEKOB
NbiTancs NOCTUYb U CO34aTh NOPSAAOK,

KpacoTy MU COBEepLUEeHCTBOY.
fepmaH Beunb.

YPpOK-KOH(EepEeHIIHS

Yyuutesrno MmatemMaTmku
Bbicluen kateropum MQOY
«COLL Ne2» r.TelpHblay3a
[ekkneBa >Kayxap Xagxum-
OcmaHoBHa




Llenun n 3apaum:

"a3BUTHE TBOPYECKOTO
BOOOpakeHUS

I lokasaTs CBA3b reOMETPUHU C
DEa/IbHOU YXU3HBIO.

AyYUTh BUJETH ITPEKPACHOE




pcmynumeribHoe
«CruMMeTpusi» - CJI0BO I'PEYECKOTO MPOUCXOXKIEHUS.
OHO o3Ha4vaeT cxoxaeHUs:. OHO O3HAaYaeT COPasMepPHOCTb,
Ha/In4ue OIlpeZie/IEHHOIO MOPsAAKA, 3aKOHOMEPHOCTHU B
PaCIIOJIOXKEHUU YaCTeu.

B MaremMaTHKe pacCMaTpUBAIOTCS PA3/IMYHbIE BUbI CAMMETPUH

lleaTpanbHast cuMMeTpuUs
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Ha BbIsiB/ieHWEe CUMMETPHUU B XUBOM
IpUpoAe 0OpaTH/IM BHUMAHHE B
JlpeBHeii ['peryii mudaropeuiibpl B
CBSA3U C Pa3BUTHEM UMU YUYEHUS O
rapMOHMUMU.

B 1961 rony, Kak pe3yabrar
MHOT'OBEKOBbBIX UCC/IeIOBAaHUMU,
IIOCBALLEHHBIX TOUCKY KPAaCOThI U
rapMOHWU OKPY>XKAIo1ler Hac
IIPUPOAbI, TOSABUJIACH HAYKA
OMOCHUMMETPHUKA.
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lleaTrpanbHasn
CUMMeTPHUS XapaKTepHa
AJIS1 IBETOB U IJIOJAOB
PaCTeHUM.



|*CHTpPanbH
as
cummeTpus ‘



VIIVEINSGS/ 1 1 IA /7 01} VHU

PaccmoTpum paspes noboun n3-
qaron. OH npeacTtaBnaeT cOO0OW OKPY>KHOCTb,

VKHOCTb, Kak HaM N3BECTHO, UMEET LIEHTP
MMETPUN.




TJIAUOITYC

'] /InCcThs KpAnuBBbI

B nncTbax Kpanuebl

.+ | NpocnexunBalTCA:

& |0 Levmverpus

= | OTHOCWTENBHO TOYKM;
-0 CUMMETPUA

| OTHOCMTENbHO NPSMOW;
|0 —oceBas cUMMETPUS.
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® Mgl npeajlaraemM Npory/asiTbCs MO APeBHUM rOpoAam
Ys6ekucrana: TamkenTy 1 CamapKaHy 1 OOpaTHUTh
BHMMaHMe Ha KOMIO3UIIUY 3JJaHUU 3TUX TOPOAOB, Ha
MX CUMMETPHUYHOCTbD.

® [llam, kak nMeHOBaJIcsI TOraa TallIKeHT, C CAaMBbIX
IpeBHUX BpeMeH ObLI M3BeCTeH KaK Ha BocToke, Tak 1
Ha 3ama/Zie CBOMMU YY€HbIMU, 304YUMHU, ITODTAMMU.
Oaun 13 HUX, 3aliHuaIuH Bocnduii, )KUBIIWi B
XV-XVI Bekax, mrcan: «/[F000#, KTO YBUAUT STOT
rOPO/J, He 3aX04eT ero MOKUHYTh, OH MepeCcTaHeT
MeYTaTh O O1arax pasi».
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= CaMapkaH{ - OIVH U3 JpeBHeHIINX
rOpPOZIOB MHpa, poBeCHUK Puma, AQuH,
BaBuioHa - nepenrarays pyoex 2500-
aetus. «Cusmoniass To4dKa 3¢eMHOTO
mapa», «/Iuk 3emnn», «Pum BocToka»
- TAK U3JpeBJie Ha3bIBa/IM HA BOCTOKe
3TOT YHUKA/IbHBIN TOPOJ, CJIOXKHENIIen
CYyAbOBI 1 HETIOBTOPHUMOM

APXUTEKTYPHI.
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rae pacrnornoXXeHbl TPu
3[0aHnNsa Megpece:
meapece Ynyroeka, LLep-
[op, Tnunna-Kapwu.

[10 HaLWKnXx gHew
coxpaHuracb noasemMHas
4acTb aCTPOHOMUYECKOIO
NHCTPYMEHTA
obcepBaTopumn, Npu
NOMOLLIK KOTOPOW
Ynyroek Habntogan 3a
3se3gamu, J1yHou,
ConHuem, gan
KoopanHaTtbl 1018
3Be3gam.
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My3en Ynyroeke
NMOCTPOEH PALOOM C
ocTaTKaMu

O6cepBaTopus
Ynyroeka

Myseit Yiuyr
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[To Hauinm HaOMIOAEeHUAM

IleHTpa/IbHAsI CHMMETPHS
HanOoiee XxapaKTepHa [
YKUBOTHBIX, BeYIIIHX MO/}
o6pa3 XU3H




HecmoTpst Ha TO, 4YTO GOJIBITMHCTBO YKUBOTHBIX
MMEIT  CUMMeTpHYHOe  CTpPOeHUe, eCcTh
HEKOTOpble, OOBIYHO JTO  OAHOKJIETOYHbIE
YKUBOTHbBIE, KOTOPble He NUMEeIOT CHUMMETPUIHOTO
CTPOEHUS, UX HAa3bIBAIOT aCUMMETPUYIHBIMH. MBI
HallUTK TpHUMePbl ACUMMETPUYHBIX J>KHUBOTHBIX.
JTo —ameba 1 MHPYy30pUA-TydesbKa.

nHPY30pUI-TydebKa.



Bbicm rnneHue mWH 1

spynnel

C pasBUTHEM HAayKU U TEXHUKH
CTpeMJIeHHe YeT0BeKa K
CUMMETPHUIHOCTH POPM COXPAHSIETCS.
IIpogemMoHCcTPpHpyeM OCeBYIO
CUMMETPUIO Ha IIpUMepax Ha3eMHOIo
M BO3AYILIHOTO TPAHCIIOPTA, IZie OCh
CUMMETPUU MPOXOJWUT BAOJIb
HaIlpaBJ/ieHHWs IBDKEHMUS.
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Fo lleHTpa1bHYIO CHUMMETPHIO
cJieyeT UCKATh B OT/Ie/IbHbBIX
YaCTSAX TPAHCIIOPTA U B BO3AYLIHOM
1 MOABOAHOM TPAHCIIOPTE, TO €CTh
B TAKUX BUIAX, I'l€ HATIPABIEHUS:
BIIepe/, Ha3a/l, BIIPABO, BJIEBO —
pPaBHOLleHHbI. OIHU 13 TAKUX
BHUJOB TPAHCIIOPTA — 3TO
BO3AYIUHBIN LIAP U MTAPALLIOT.
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3akpenneHune




Kakasa cummMmeTpusa npocjiexmuBaeTcsi B JaHHOM
COOpyXeHum?
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Kakas cummerpus
IIPOC/IeXXUBAECTCA B
JTAHHOM COOPYXXE€HUU ?

A 1IBEeTOK KaKou
cuMMeTpuen o61amaer?
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Kakasa cummeTpus
IPOC/IeXUBACTCS
Ha 3TUX KapTUHAaX?
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Kakou cummeTpuen
BOCITO/Ib30BAJICSI
Ar3aviHep?
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Y Mammu pgomaliirHee 3aaHue:
«[TocTponTs Ppurypy
00J1a/IAI0IIY 10 OCEeBOM
cuMMeTpuen». BepHo nu
BBIIIOJIHWJIa OHA 3asaHue? Kak

MOXXHO Ha3BaTb CUMMETPHIO Ha
pUCYHKax?




FiQ. 2 Asyrnvretry in males. the Ines thow bgper inter landmark Fig. 3 Azymmetry in female: the Ine: thow bigger nter andmank
diztance: than on the other ude celances than on the other Lde

ToyeyHbIN MacC

Kakue purypsi cummerpudnbl?  Kakoii cumMMeTpueit oHU 00/1aiatoT?




Kaxkon
cuMMeTpueu
o0/agaer

ZaHHas purypa?
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Kakas cummeTrpus Ha KapTuHax?
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Kakas cummeTpus Ha YepTexax?
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PucyHoK 3




CKOJIBKO ocen
CUMMETPUH
€CTh Y OTOM
CHEXUHKHA ¢




boparopbl

r [leprognyecky NOBTOPSIIOIIUMUCS PUCYHOK Ha
YNNIl UIMHHOU JIeHTe Ha3bhIBAlOT OOPAIOPOM. JTO MOXKET

2P DENDIAY OBITh HACTEHHASI POCIHCH, YYTYHHOE JIUTHE,
HCIO/Tb3yeMOe B OTpaZiax MapKoOB, pellleTKaX MOCTOB

1 - — - — " -

| @4 U1 HabepeXHbBIX. ITO MOTYT OBITh THIICOBbIE
e 6apenbedbl MM KepaMuKa. Ha prcyHKe npuBeieHbI

et A S R R R

14 60pIIOPOB, Pa3OUTHIX Ha CEMb Map. B KaXkayro
rapy BXOASAT OOPZAIOPHI, OIMHAKOBBIE IO TUITY
cuMMeTpuH. Beero cylecTByeT ceMb TUIIOB
cuMMeTpUH 60paopoB. /10601t 6opaop ob61agaeT
MepeHOCHO¥ CMMMeTpHei BJ0/Ib OCH IepeHoca. B
IpocCTeiieM cydyae CMMMeTpHsi 00paI0poB
HCYepIbIBaeTCs epeHOoCHO cumMeTpueli. bosee
CJIOXKHBIE OOPAIOPHI HAPSIAY C TTepeHOCHOM
CHMMeTpHeii 00/1aZIal0T 3e pPKAIbHON CHMMET]
WJIV UMEIOT MOoTepevyHble OCH CHMMETPHH.
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OpHaMeHTbI

0 TpynHO HaiTU YenoBeKa , He
JTF000BABIIIErOCsl OpHAMEHTAMH —
STUMU YIWUBUTEIbHBIMU PUCYHKaAMM.
B ocHOBe m1060r0 OpHaAMEHTA JIEXKUT
OJHA U3 IATHU IJIOCKUX PELIeTOK.
OpHameHT " JleTsiiye NTUIIBL ,
CO3JaHHBIN COBPEMEHHbBIM
TOJJIAHICKUM XYZOXXHUKOM JUIePOM
OCHOBAH Ha KOCOU peLIeTKe.
XapaKTepHbIU erUMneTCKUii OpPHAMEHT
OCHOBAaH Ha KBaJpaTHOM pelieTke. B
IpUHIIMIIE TI0001 OpHAMEHT MOYXHO
IMOCTPOUTH MOCPEACTBOM
[apaslyie/IbHBIX IIePEeHOCOB
3aII0/IHEHHOM OTIpeZie/IeHHbIM
PHUCYHKOM DJIEMEHTAPHOU STYeUK



. Bnpupoge

KpucTasiabl BHOCAT
HEXUBOU ITPUPOIBI
OYapOBaHHE CUMMETPH
KTo 13 Hac 3umMon He
I000BasICS
cHeXXMHKaMu ¢! Kaxaas
CHEe)XHWHKA — 3TO
MaJ/IeHbKUW KPUCTAJLII
3aMep31Iel Bojabl. Pop
CHE)KMHOK MOYXET OBITH
O4YeHb Pa3HOOOPA3HO
HO BCe OHHU 00/IaZlaK
CUMMeTPHUEH.




KARBUMT (Ano#ioex )
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DJIBKO OCe CUMMETPHUH UMeeT NPSIMOYTO/IbHY
B) > C) 4.
. Kakue n3 6ykB pycckoro asdaBuTa UMEIOT OJHY OCh
CUMMEeTPUH?
A)AE,K; B)X, M, H; C)O,II,C.

3. Kakue us ciegyrommx ¢puryp He UMEOT LIEHTPA
CUMMEeTPUU?
A) otpesox; B) nyy; C) nmpsimas. 3epka

4. Kak BeIT/ISSAUT 3€pKasibHOE OTpaykeHHe OyKBBI:
B C)




