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EcAv coBOKYnHOCTb rpaHe OAHOM MPOCTOM ¢$OPMbl MOAHOCTBIO
3aMbIKaeT 3aKAIOYEHHOEe MeXAY HMMU TMpOCTPAHCTBO, TO OHA
CYUMTAETCH 3AKPbIMOM, B NPOTUBHOM CAy4ae - OMKPbIMOM.

MUHUMAAbHOE YNCAO TpaHewn,
HEOOXOAMMOE AAS 3aKPbITUS
npocTpaHcTBal?



[IpocTbie popmbl
CpeaHss KaTeropus: OTKpbITbie GpOpPMbI
Mpusmbl
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[IpocTbie popmbl
CpeaHss KaTeropus: OTKpbITbie GpOpPMbI
NMupamuabl
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[IpocTbie popmbl
CpeaHss KaTeropus: 3akpbiTble $OpMb
AvnnnpamMmuabi
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[IpocTbie popmbl
CpeaHss KaTeropus: 3akpbiTble $OpMb
TeTpasapbl U CKAA€HO3APbDI
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[IpocTbie popmbl
CpeaHss KaTeropus: 3akpbiTble $OpMb
Tpaneuo3Apbl

TPHIOHAJILHBIH TETPAI'OHAJILHBIH IEKCATOHAJIBHBIN



[1pocTbie popmbl

Kybunuyeckaa CMHroOHUA: NPOM3BOAHBIE TETPA3APa

TETPadAp MPUTOHMPUTETPAIAP MEMPAroHMPUTETPAIAP




[1pocTbie popmbl

Kybunuyeckaa CMHroOHUA: NPOM3BOAHBIE TETPA3APa

TETPadAp NeHMaroHMpuTeTpasAp rekcaTeTpasAp
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[1pocTbie popmbl

Kybuyeckaa CMHroHWA: NpOU3BOAHBIE OKTasApa

OKTadAp MPUTOHMPUOKTADAP  MEMPAroHMPUOKTAIAP
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[1pocTbie popmbl

Kybuyeckaa CMHroHWA: NpOU3BOAHBIE OKTasApa
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OKTa3Ap neHmGI'OHmPMOKTa3AP Fr€KCAOKTAa3AP




[ lpocTble popMbl

Kybuuyeckas cMHroHMs: Npou3BoAHbIe rekcasapa (Kyba)
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[1pocTbie popmbl

Kybuuyeckas cMHroHMs: Npou3BoAHbIe rekcasapa (Kyba)

"

reKCasAp memparekcasAp JNAOAEKASAP
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KoMbMHaLUMOHHbIE MHOFOTrPaHHUKMU
AmnarHocTmka npocTbiX Gopm

(1) CMHroHMs U BUA CUMMETPUU KPUCTAAAQ

(2) Yncao rpaHen npoctomn $opmbl (OCTOPOKHO!)

(3) INoaoxeHue rpaHen NpocTon GOpPMbl OTHOCUTEABHO
SAEMEHTOB CUMMETPUM

(4) BzaumHoe pacnoAoxeHue rpaHen NpocTomn Gpopmbl
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KoMbMHaLUMOHHbIE MHOFOTrPaHHUKMU
AMarHocTuka NnpocTbiX $opm
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SDHaHTUOMOpP@HbIE MPOCTbie POPMbI
TeTpasap

I 2
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SDHaHTUOMOpP@HbIE MPOCTbie POPMbI




SDHaHTUOMOpP@HbIE MPOCTbie POPMbI




ABOUHUKU

MOHOKpUCTaAAbI = UHAUBUADI

3aKOHOMEpHble cpacTaHusA (CyO)MHAMBUAOB =
ABOUHUKM
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ANoHCKUM ABOMHUK
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ABOUHUKU

[upuT
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ABOUHUKU
[ unc

\/ “AaCTOYKMH XBOCT”
ABOMHUKYlOLLLEE
npeobpasoBaHue =
OTPa)KeHUEe B MAOCKOCTHU
ABOMHUKOBbIN SAEMEHT =

\/ ABOUHMKOBASA NMAOCKOCTb
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ABOMHUKU
ABOMHUKN CpacTaHuU

|) HeTkne nAaockue rpaHmubl
COMNPMKOCHOBEHUSA CYOMHAMBUAOB

J 2) LieHTpbl KPUCTAAAOB AeXaT
NO pa3Hble CTOPOHbI OT MAOCKOCTHU
CpacTaHMS
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ABOMHUKU
ABOWHUKU NpOpaCTaHUS

|) ' paHMLbI CONPUKOCHOBEHMS
CYOMHAMBUAOB HE UMEIOT YETKUX
o4YyepTaHUU
2) LieHTpbl cyBUHAMBUMAOB B MOAHOCTbIO
Pa3BUTbLIX ABOMHUKAX COBMAAQIOT

[ToAeBoM wnaTt (kapAcbaACKkMM AB-K)
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ABOUHUKU
nOAMCMHTeTM‘—IeCKMe ABOI\/’IHMKM

MHorokpbamtbie ABOMHUKM
[ 1AOCKOCTM cpacTaHMA NapaAA€AbHbI

[1Aarmokaas
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ABOUHUKU
Kpyroeble ABOMHMKM

Xpurzobepuaa
[1AOCKOCTU cpacTaHMA NapaAA€AbHb
OAHOU NpAMOMU
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Kpuctaarorpagpumyeckme
CUMBOAbI FrpaHeu



3aKOH PaLMOHAAbHOCTU OTHOLUEHUM

NnapamMeTpoB rpaHeu
3akoH [alou
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3aKOH PaLMOHAAbHOCTU OTHOLLEHUM

NnapamMeTpoOB rpaHeu
3akoH [atou
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3aKOH PaLMOHAAbHOCTU OTHOLLEHUM

NnapamMeTpoOB rpaHeu

3akoH [atou
Z
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ABOMHbIE OTHOLLUEHMS MapaMeTPOB,
OTCEKAEMbIX ABYMS AIOObIMM rpaHAMM
KPUCTAAAQ Ha TPEX MepecekaloLmxcs 0
pebpax ero, paBHbl OTHOLUEHMAM
LLEABIX U CPAaBHUTEABHO MaAbIX YMCEA. R




Kpuctaarorpadpumyeckme cmMctemMbl KOOpPAMHAT
O6wue NpMHUMUIbI

Z
A X, B, Y - YrAbl MexAy ocamu

a, b, ¢ - eguHMYHbIE OTpE3KM
NO KOOPAMHATHBIM OCSAM
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CMMBOAbBI rpaHeM
CumBoabl Bencca

a, b, ¢ - eguHNYHbIE OTPE3KU Z
NO KOOPAMHATHBIM OCAM

O(’;\, =p  OA”,OB”- B nopsgke
oc”- 7?7
OB’ _
b — 49
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CHMBOABI rpaHen
Cumeoabl Muaaepa

a, b, ¢ - eguHNYHbIE OTPE3KU Z
NO KOOPAMHATHBIM OCAM

a.b .c _,
_O_Iq_,.OB,.OC,_h.k.I

OA”, OB” - B nopsigke
OC”-??

OC”= 0!




Christian Samuel
Weiss

(1780-1856)

William Hallowes
Miller

(1801-1880)
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KpucTtaarorpadumyeckme cUCTEMbl KOOPAMHAT

Bbicliasa kaTeropus

KoopaunHaTHble ocu BbiIbMpaloTCa NO Tpem
B3aMMHO MeprneHAMKYASIPHbIM

- OCAM 4-ro NopsAka

- MIHBEPCUOHHBIM OCAM 4-ro NopsiAKa

- OCAM 2-ro NopsiAKa

a=b=c
On l m3m (X=B=Y=900

3L,4L.6L,C9m
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Kpuctaarorpadpumyeckme cmMctemMbl KOOpPAMHAT

CpeaHss kaTeropus; TeTparoHaAbHass CUHIOHUSA

|. Ocb Z BbibUpaeTCcs BAOAb OCU 4-ro
nopsiAka

- MHBEPCUOHHBIM OCAM 4-ro NopsiAka
- OCAM 2-ro NopsiAka
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