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* Jltoan BO BCEN CBOEN XXM3HU BCTPeYatoT
yANBUTENbHbIE NPEeAMETbl — MHOMOrPaHHUKM.
KTo e oH MHororpaHHuK?
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l. N3y4ynTb BONPOC BO3HMKHOBEHUS U
PA3BUTUA B reOMEeTPUnN NMOHATUSA
MHOIMOrpaHHMK

*  UcTopud
* TeopeMbl 0 MHOrOrpaHHMKax
2.  MHororpaHHuKM B npupoae n mMusmnke

3. W3rotoBneHue Mmoaeneun
MHOrorpaHHMKOB




cTopusa pasBUTUS HAyKU FrEOMETPUN O
MHOrorpaHHmMKax

f‘\

“ NlcTopusa Hayku reoMeTpun Hayanacb 5 TbiCAY NET Hasaj
B ErmnTte ¢ nocTponku nmpamMmma orpoMHbIX Fp06HVIL|, Liapeu
— (apaoHoB. Bce oHM 6e3ynpeyHo aBW/IbHblE
YyeTbIpEXrpaHHble nupamuabl. CNoBHO W3 Ky NKOB, OHMU
CNOXEHbl W3 TrpOMafHbIX- B [OECATKM TOHH BECOM-
OBTECAHHbIX KaMeHHbIX blb.

Ho y erunTtaH ewWwé He 6bino reoMeTpmm Kak HayKn, nx
NO3HAHUA  SBNAS/INCb  TOMbKO  NUWb  Pe3y/bTaToOM
NpaKkTU4eckon noTpebHocTn. «[lenan, Kak AenaeTca »-,
rOBOPU/IN OHW N He 3a[aBanu BOMPOC- «a MOYEMY Haao
TakK AenaTtb?»

Hactosuwen Haykon MaTteMaTuka CTana /fvb Y
[IPEBHVX FPEKOB, BE[lb OHW YMENM CMOpUTb, [AO0Ka3blBaTh,
ybexaaTtb. OTO OHM 3aHMMaANUCb 3a4a4YeN: HAUTU OJIMHY
pebpa kyba, 06bEM KOoTOporo BABOe 6o0nblie 06bEMa
[IaHHOI O |<y6a (yaBoeHue kyb6a).




. ®danec, NMudarop nepsblie
Ha4yasim pa3BMBaTb reOMETPUIO Kak
Hayky. iMeHHo lNMudaropy u ero

U WKone nudaropenues

NPUNUCbIBAIOT AO0Ka3aTesIbCTBO

CyLleCTBOBaHMSA TOJIbKO NATHU

BUAOB NPaBUJIbHbIX

MHOIorpaHHMKOB, OH UX Ha3biBas

KOCMuuyeckumu tenamu. MNMudparop

CUMTa, YTO MMPOM NPABAT YUC/IA

U rapMoHus BceneHHOM.

OanbHenwyto paboty Hap

MHOrorpaHHMKaMm nNpoaoHKUI

NMNnaToH M ero WKosa, Y4EeHUKH

NMnaToHa 3aHMMaNUChb

nccneaosaHMeM CBOMCTB NPU3MbI,

nupamMuabl, LUWINHAPA U KOHYCa.

Tenepb npaBuUJibHbIE

MHOrorpaHHMKM 4acto Ha3biBaloT

NJ1aTOHOBbLIMU TeJIaMM.

° B MﬂeaJ'IMCTM‘-IeCKOM KapTuHe
MMUPpa, ﬂaHHOM BEJINKUM
Mbicnutenem NnatoHomMm, yeTbipe
U3 HUX OJIULIETBOPAJIN YETbIpE
CTUXMMN.




Tempasop -

QIOHb

Oxma’op - BO3AYX

Hkocarop - Bogy

[Ts1ThI Ke 000eKalIop
CUMBOJIM3UPOBAI BCE
MHUPO3IaHUE




B III —IV Beke [0 Hawen 3pbl Bpady,

MaTeEMaTUKy, MexaHuky EBaokcy ypanocb npwu

nomoLumn ocoboro cnocoba NpUNTU K U3MepeHnio 06 LEMOB NUpaMuibl, NMPuU3Mbl, KOHyCa u
Wwapa. bonblyto 3acnyry B y4eHWM O MHoOrorpaHHukax umeet XIII kHura «l'eomeTtpuu
EBknuaa». Ero paboTbl npoaomkun ApxmMea: OH Hallén npaBuia BblYUNCIEHUS NIOLLAAEN

~H1-66BEMOBPA3ANYHDIX TEN.

[lpowno MHoro ner,

M BOT 3aMevaTeflbHbii Y4YéHbIM JleoHapa 2dunep,
npurnaweHmno EKaTepVIHbI II npuexan B Poccuto B AKaAEMMIO HayK U MpOXuB 45 NeT,
Hanmcan 865 paboT, B 0HOM M3 KOTOPbIX OH [0Ka3as TeopeMy 06 yrfiax MHOrorpaHHuKa,
TEOpPEMY O 3aBUCMMOCTU YncCa pEGep 1 rpaHen MHOrorpaHHUKa:

B+I-P=2, rne B — uncno BepiunH, M- uncno rpanen, P- uncno pébep

KOTOPbIN MO

Ky6

TeTpasap

5-yrosnbHas
nipamuga

oKTasAp

JAonexasgap

B P r

8 12 6

4 & 4

6 10 6

‘ 6 12 8
o 20 30 12

Bcerna B—-p+r=2
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Teopema Jilsiepa moO3BOJIAET ONPEACJUTH YHUCJI0 TPaHen

bouin M ci0kHBIE pe3yabrarbl  padoThl 0
MHoOrorpannukax. Tak Kemiep, actrpoHoM U MareMaTHK,
MONBITAJICH CBA3aTh IOJIOKEHHE 6 IUIaHET, U3BECTHLIX B
TO BpeMsi B COJHEYHON CHCTeMe ¢ MPABWIbHbIMHU
MHOTOI'PAHHUKAMHU. Kemnuiep NP EANOJI0KHIIL, 4yTo
MOCKOJIbKY B Mupe JTOJIKHA CYLIeCTBOBATH
MaTeMATH4YeCKasi TapMOHHUs, @ATH IUIAHETHBIX cdep
AOJIKHBI PacnojiaratbCsi BOKPYI COJIHIIA TAKHUM 00pa3om,
4yTo0bl MEXKAY HHUMHM BIHUCHIBAJIUCH IPABUJIbHBIE
MHOIOrpaHHUKHM. Mexay cambiMu Aajékumu chepamu
Carypua u IOnurepa oH mnoMecTws Ky0 Tak, 4YTOObI
BepLIMHAMM OH KacaJics cepbl CarypHa, a rpaHsMH —

chepbl Onurepa. Iponenannas npu 3TOM
BbIYHMCJIUTEIbHASA padora OblLIa 1O CHJIY TOJbKO
He3ayPSIAHOMY MaTeMATHKY. Pe3yabrarsl CBOMX

BbluucjieHnii Kemep onyoaukoBaua B 1596 roagy B kKHure
«Taina BcesieHHOI», HO ero yMO3aKJIKYEeHHUSI OKa3aJIUCh
OIIMOOYHBIMH, T. K. IJIAHET 0KA32JI0Ch 9.

Jlaneko He BCE U3Y4YEHO 0 MHOTOIPAHHUKAX, IOKA TAK
U He pelieHa 3ajaa4a o0 yiBoeHUHM 00béMa Ky0a, mo3ToMy
JJISE MATEMATHKOB €CTh ellé 00JIbIIoe MoJie AesiTeJIbHOCTH.




MHororpaHHuUKu B npupoge u ousuke.

* [pupoaHble  MuHepanbl  6blBaloT

N

Pa3HbIX LIBETOB, 0b6bI4YHO
Npo3payHble, U YTO CaMoe [flaBHoe,
o6nagatloT  KpacuMBOW  MPaBU/IbHOM
dopMmon. Yauwe Bcero KpucTasnsibl
MWHEPANOB MpPEACTaBAAOT  COboM
MHOrOrpaHHMKN, FPaHn MX MaeanbHo
nnockune, pé€bpa ctporo npsimble. OHU
paayloT rna3 4yaecHOM Urpov CBETA
B rpaHsx, YANBUTENBHOW
NpaBUbHOCTbIO CTPOEHUM.
N3BecTHbIN Y4€HbIM LLlacpaHoBCkui
nuweT: «B OrpaHeHHOM KpwucTtasnie
CaMO NpuUpoaHoe sIBNeHne, Kak Obl
CTaBUT [OTOBYIO 3afady, pelleHue
KOTOpOU HEBO3MO)KHO 6e3
yrny6neHHbIX MaTEMaTUYECKNX
N3bICKaHUN»,




HeckosibkO BEeKOB mnouyuTaTesnm
YXMBOMUCKU MbITASINCb paclumndpoBaTb
anseropuyeckKum aHcambnb Ha
73HAaMEHNUTOW — rpaBiope Anbbpexra
Aropepa «MenaHxonua>» cos3pgaHHas B
1514 r. Ha Hen m3o6pakeHa ¢durypa
M BeJIMKOE MHOXEeCTBO pa3HbIX
npegMeToB, a Ha CaMOM BWAHOM

MecTe- reoMeTpuyecKmum
MHOrorpaHHMK- pomb6oaap C
YCE€UYEHHDbIMMU BEepLUMHAMM. Ho
CUMBOJIOM 4Yero oH siBnsierca ? Bepgb
He cayyanHo xe [opep — CblH

loBeNvMpa, yaenun eMmy CTOJIbKO
BHUMMaHuA? [loragka HanpalwiuvBaeTcs
cama coboM nomewEéHHbIXW Ha camoe
BMAHOE MEeCTO KpUCTa/l/l1 - CUMBOAN M
naeasibHOro CJ/IMSIHUSA COBEpPLUEHHOM
¢dopMbl M rnybokoro coaep)xaHus,
CMMBOJ nopsaaka u rapMmoHuu. B 1973
r 6b110 AOKa3aHO, YTO 3TO PIHOOPUT
nnasukoBblii _wnar CaF,, wupoko
pacnpoCcTpaHéHHbIN HE' JoauHe
Aropepa M ucnosiblyeMbin Qs
M3roToBJsiIeHMs 6poLuei n Koneuy.




MpaBlOpbl ronnaHackoro xygoxHuka Maypuua Owepa paccmaTpuBalroTcs
MHOrMMU YYE€HbIMU B KavyecTBe CBOeOOpa3HOro [AOMNOSIHEHUS K UX Tpyaam.
KpynHenwune coBpeMeHHble 3apybexHble (pu3nku, mMaTeMaTukKm [genarwT UX
UNIOCTPaUMAMN K CBOUM KHUram.

M. Swep. [leHb N HOYb.

M. Swep. Mo3auka.

e M.Jwep. benbBeaep
M. Swep. HaTiOpMOPT 1 ynuua.




Kpucrannbi

¢ MHorve AyMatoT, YTO KpUCTaNbl PeaKo BCTpeyatolmecs kaMHU. OfHaKo KpucTanibl

OKPY>XaloT Hac noBctoay. ECTb cpean HUX CKpOMHblE KpWUCTansbl MOBApPEHHOW COMK
——NaC€l,MeHekpycTann NoBapeHHOW CoMKn - Ky6, OKTasAp MOHOKPUCTAT a/IlOMUHUEBDIX
kBacuoB. CylLleCcTBYET NpPeAnosioXeHue, 4YTo opMy [oAeKasapa APEBHUE TPEKU
MOMYyYNNN, paccMaTpuBasl KpUCTal/ibl NMUPUTA — CEPHUCTOro KonyeaaHa. [lpoctast
bopMa Yy KpUCTa//IOB KaNbLUTa -Npo3padyHblX KOCOYroMbHbIX Mapannenenvnenos.
Kyna cnoHee KpucTanibl KBapua. Y KaXaoro KpucTasnsia MHOXECTBO FpaHel pa3Hom
(bOpMbI, NpeceKatoLmxXcs No pEbpaM pa3HOW ANUHBbI.

MoBapeHHas CONb




Kpucrannbi

* [loyeMy Tak Kpacusa npaBubHas ¢popMa Kpuctanna? OTBET Ha 3TOT BOMpocC 6bl/1 AaH yXXe AaBHO.
[NpUynHa 3TOro SABNEHUSI — BHYTPEHHSIS NPaBWIbHOCTb. A MpPaBUIbHOCTb 3aK/IlOYaeTcs B
MHOIOKPaTHOM MOBTOPEHUM OAHUX U TEX Xe 3/1EMEHTAPHbIX YacTen. Kpuctaniibl COCTOAT U3 rpymnmn

—E;—aqtemes,—ﬂem:epﬂrommxcn B NpocTpaHcTBe. M03TOMY M roBOpSAT, YTO aTOMbl KpucTanna obpasytoT

NPOCTPAHCTBEHHYIO WIN  KPUCTAN/IMYECKYyto pewéTky. bbino paokasaHo cyuwecrtsoBaHme 230

CrnocoboB NOCTPOEHUS KpUcCTanna.

t B HacTosilee BpeMst U3BECTHO CTPOEHME MHOMMX COTEH KpUCTannoB. Hambonee pacnpocTpaHeHb!

TpY TUNa pewéToK. ToukaMm n3obpaxkeHbl LLEHTPbl aTOMOB, @ IMHWUK NMpoBeAeHbl, YTOObI NoKa3aTb

XapaKTep NPOCTPaHCTBEHHOIO PacrosioXeHNs1 aTOMOB.

H,, Mg
/'\b Na, K,
Fe, W
O] g (
(_-f" | T I, Br,
—@ O,, HC1
CO,, Li, Al, et
Ne, Fe, Cu J
.- = 7 ~




Co3paHve MakeTa MHOrorpaHHuvKa

N

[1nga co3aaHuns
MHOIorpaHHuKa
HeobxoanMo co3aaThb
ero yepTex Ha
MJIOCKOCTU. Y KaXaoro
MHOIorpaHHMKa CBo4
HEenoBTOpMMas
pa3BepTKa.

>




BbiBOAbI

N

JTtonen ¢ AaBHUX BPEMEH UHTEpecoBas MUP
reoMeTpudeckmnx uryp, nx YeTKmx u
npaBubHbIX HGOpM. ManeHbkme aetTu
MCMNONb3YIOT A/ MO3HAHUS OKPY>KAOLLErO

MMUpa KybuK — npocTeniunmn m3
MHOrorpaHHmKkoB. CTaHOBSACH CTapLue
4yenoBeK 3auHTepecoBbLIBAETCS BCe bonee
CMTOXHbIMM (DOpMaMN — TeTpasap, OKTa3ap,
NoAeKasap, UCMNonb3ys UX B CBOEW
NoBCEAHEBHOWN N NPOMECCMOHANIBHON YKXU3HM.
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