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PaBeHCTBO reoMeTpuUveCcKUX PUryp
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PaBeHCTBO reoMeTpuUveCcKUX PUryp
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[IpeocbpazoBaHna cMMMeETpUM
ll-ro poaa

(He MeHSAIOT OpMEHTALMIO
XUPaAbHbIX OObEKTOB)



XUPAAbHOCTb

XUPaAbHOCTb — CBOMCTBO Urypbl HE COBMELLATLCSA CO CBOMM
3epKaAbHbIM OTPa)K€HWEM C MOMOLLbIO MEPEHOCOB U
NOBOPOTOB.



[IpeobpazoBaHMs U aIAeMeHTbI CUMMeTpUM |-ro poaa

[loBOpOTHas ocb cMMMeTpUU 4-ro NopsiAKa
SDAEMEeHTapHbIM YroA noBopoTta = 90°




[IpeobpazoBaHna cuMmeTpun
M 3AEMEHTbI CUMMETPUM

DAEMEHT CUMMETPUU =
MHOXEeCTBO TOY€EK, MHBAPMAHTHbIX (HEMOABMXKHbIX)
OTHOCUTEABHO AAHHOrO NpeobpasoBaHUs CUMMETPUM

OCb
NAOCKOCTb
TOYKa (LLEHTP)



[ IpeobpazoBaHua 1 anemeHTbl cuMMeTpuu |-ro poaa
[loBOpOTHbIE (MPOCTbIE) OCU CUMMETPUM

X — 2AeMeHTapHbIN YrOA NOBOPOTaA

n = 360/X :nopsaAOK OCU CMMMeETpUM

o n
180 2
120 3
90 4
72 5
60 6
|18 10




[IpeobpazoBaHMs U aIAeMeHTbI CUMMeTpUM |-ro poaa

[loBopoTHas ocb cummeTpun | 0-ro nopsiaka
SDAEMEeHTapHbIX YrOA MoBopoTa = !
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[IpeobpasoBaHms U aIAeMeHTbI cMMMeTpuM |-ro poaa
Kakmne ocn cuMMeTpmun BO3MOXKHbI B KPUCTAAAAX!

BAukanwan TpaHCAALMOHHO
3KBUBAAEHTHas OCb

/ d=d

By d/2d =sin(a/2) =
sin(0/2) = d’/2d =
sin(0/2) > 1/2 =

x/2 = 30°=

Bbixoa ocu n-ro nopsaka

X = 60° =

n<=é

10



[IpeobpasoBaHms U aIAeMeHTbI cMMMeTpuM |-ro poaa
Kakue ocu cMuMMeTpum BO3MOXHbI B KpUCTaAAaX!

N3-3a TpexMmepHOU NEPpUOANUHOCTM
B KPUCTAAAAX HEBO3MOXXHbl OCM CUMMeETPpUM
BbiLle 6-ro nopsaaKa
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[IpeobpazoBaHMs U aIAeMeHTbI CUMMeTpUM |-ro poaa
Kakue ocu cMmMmeTpum BO3MOXHbI B KpUCTaAAaX!
Ocu 5-ro nopsaka

BAukanwan TpaHCAALMOHHO
3KBUBAAEHTHas OCb

7O d<d
4YmMo npomMmnBOpEeYUM
YCAOBMUIO
(d - HauMeHbLLEE

paccmosiHue Mexagy
0CsIMHU)
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[IpeobpasoBaHms U aIAeMeHTbI cMMMeTpuM |-ro poaa
Kakue ocu cMuMMeTpum BO3MOXHbI B KpUCTaAAaX!

N3-3a TpexXxMmepHOU NEPUOAUUHOCTM
B KPUCTAAAAX HEBO3MOXHbI OCM CUMMETPUM
5-ro nopsaaka

B KpuUcCTaAAaX BO3MOXHbI TOAbKO
ocu cumMmeTpum |, 2, 3, 4 n 6-ro nopsaka
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[IpeobpasoBaHms U aIAeMeHTbI cMMMeTpuM |-ro poaa
Kakmne ocn cuMMeTpmun BO3MOXKHbI B KPUCTAAAAX!

\_._.________________

\
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[Ipeobpa3zoBaHus U SIAeMeHTbI cMMMeTpUM |-ro poaa




[1peobpasoBaHusa 1 anemeHTbl cummeTpum ll-ro poaa
3epKaAbHasA MAOCKOCTb CUMMETPUM

OTpakeHne B MAOCKOCTH
CUMMETPUU MEHSIET
m  OPUEHTaLMIO XMPaAbHbIX

obbekTOoB
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[IpeobpasoBaHua 1 anemeHTbl cummeTpum ll-ro poaa
3epKaAbHasi MAOCKOCTb CUMMETPUM
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[Ipeobpa3zoBaHns U aanemMeHTbl cuMmmeTpuu ll-ro poaa

LleHTp cummeTpum

18



[Ipeobpa3zoBaHns U aanemMeHTbl cuMmmeTpuu ll-ro poaa
LleHTp cummeTpum

C |

AAS KQXKAOW FpaHU ecTb
NMPOTMBOMOAOKHAS
OTHOCUTEABHO LLeHTpa
MHOrOrpaHHMKa rpaHb

XupaAbHble O6bEKTbI MEHSIOT
CBOIO OpMeEHTauumio!
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[Ipeobpa3zoBaHns U aanemMeHTbl cuMmmeTpuu ll-ro poaa
NHBEepCHMOHHbIE OCK

I-in
Aeuncreue:;

NOBOPOT Ha dAeMEeHTapHbIN YTOA MNOBOPOTaA
+

OTpakeHne B TOYKe MHBEPCUMU

B kprcTaaaax MoryT 6bITb MHBEPCMOHHbBIE OCU
|-, 2-, 3-,4- u 6-ro nopsiaka
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[Ipeobpa3zoBaHns U aanemMeHTbl cuMmmeTpuu ll-ro poaa
NHBEepCHMOHHbIE OCK

MHBEepCcMOHHAA OCb hepBOro NopsAka

n=|

x =360/1 = |
[loBopoT Ha 360° u oTpakeHUe B TOUKe

= HUYTO UHOE, KaK LeHTp cummeTpum C

I_,'/=C |
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[Ipeobpa3zoBaHns U aanemMeHTbl cuMmmeTpuu ll-ro poaa

NHBEepCHMOHHbIE OCK

MNHBepcMoHHas ocb BMoporo nopsiaka

n=2
x =360/2 =180

[loBopoT Ha 180° u
OTPaXXeHMe B TOYKE

Lh =P

PN
& A
N 1
RS \
v -~
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[Ipeobpa3zoBaHns U aanemMeHTbl cuMmmeTpuu ll-ro poaa
NHBEepCHMOHHbIE OCK

HBEepCMOHHaA OCb mbembero nopsiaka l_i3 — l_3 + C

n=3

|
o = 360/3 = 120 &>

ok

[loBopoT Ha 120° u 2 Q\ B
OTPa)KeHUe B TOYKe IR é o
QDurypsbl |-3-5 1 2-4-6 /'/ : \“\
CBA3aHbl NPOCTOM Ocbio L3 3 @) E O 5
Qurypbl 1-4,2-5 1 3-6 O

4

NonapHoO cBs3aHbl LleHTpom C
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[IpeobpasoBaHua 1 anemeHTbl cummeTpum ll-ro poaa
NHBEepCHMOHHbIE OCK

MHBEepCMOHHas OCb Wecmoro NnopsiAka I_i6 — I_3 + P

h=6 |,4
x = 360/6 = 60

[ToBopoT Ha |20° u
OTPa)eHUe B TOYKe

Qurypbl 1-3-5 u 2-4-6

CBSI3aHbl MPOCTOM OCblO L3
Qurypbl 1-4,2-5 1 3-6

NOMapHO CBA3aHbl MAOCKOCTbIO P
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NHBEepCHMOHHbIE OCK

L

[Ipeobpa3zoBaHns U aanemMeHTbl cuMmmeTpuu ll-ro poaa
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[IpeobpasoBaHua 1 anemeHTbl cummeTpum ll-ro poaa
NHBEepCHMOHHbIE OCK

MNHBepcMOHHas ocb YyemBepmoro NopsiAka

n=4 4
X = 360/4 = 90 O

[ToBopoT Ha 90° 1

OTpaXXEHNE B TOHKE I ‘ ______ @_ _____ ‘ 3

Qurypsbi -3 n 2-4
CBSI3aHbl MPOCTOM OCblO L

Li4 copepXuUT ocb L, HO HecBopAuMa 2
K CyMMe ApPYrMx aAeMeHTOoB!!
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[ 1OAHBIN CMMCOK SAEMEHTOB CUMMETPUMU
KPUCTAAAMYECKMX MHOIOrPaHHUKOB

Bce aneMeHTDI CMMMETPUU MOTYT ObITb ONMUCaHbI
KaK NMpocCcTbie MAU UHBEPCHUNOHHDbIE OCHU

) L3 [ 4 Le
2 3 4 6
© A\ A
I—|I=C I—|2=P l—i3=I-3+C I—I4 I—I6_I—3+P
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[ToAHBIN HABOp 3AEMEHTOB CUMMETPUM
Kyba
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B3anmoaencTeme sneMeHTOB CUMMETpPUM
TeopeMbl cAOXeHUS
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