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«Mamemamuka e1adeem He MONbKO
UCIMUHOU, HO U 6bICUCU KPACOMOU -
Kpacomou ommov4eHHou u Cmpoz2ou,
6036bIUIEHHO YUCIMOU U CIMPEMAUCUCA K
NOOJIUHHOMY COBEPULEHCHIBY, KOMOPOe
C6OUCHIGEHHO JIULHDb 6C/IUYAUULUM
oopazuam uckKyccmea.»

beprpan Paccea



Lenu pabomer:

e [loznHaxomumubcs ¢ MHOCOSPAHHUKAMU.

» [loxazamv e1usHUEe NPABUTLHBLX
MHO202PAHHUKOB HA B03HUKHOBEHUE
Qunocoghckux meopuil u cunomes.

» [loxazamob ces13b ceomempuil U NPUpoobwl.

e [lozHaxomumubcs ¢ npumepamu NPpUMeHeHUA
MHOCOCPDAHHRUKO6 6 ApXumeKkmype U UCKyccmee.



Cooeprtcanue:

* MHOTOIrpaHHUKH B IPUPO/IE.

* cTtoprueckas cripaBka.

* MHoOrOT]
* MHOrOT]

DAHHUKHU B UCKYCCTBE.

DAHHUKHN B apXUTEKTYPE.



MHOI'OIrPAHHUK

yacme rpocmpaHcmea, oepaHuU4YeHHasi
COBOKYINMHOCMbIO KOHEYHO20 Yucria M1ocKuUX
MHO20Y20/TIbHUKO8, COEOUHEHHbIX MaKum
obpa3omMm, Ymo Kaxx0as cmopoHa 1tobo20
MHO20Y20/IbHUKa S8/19emcs CmMopoHoU
POBHO 00OHO20 OpPy2020 MHO20Y20/1bHUKa
(Ha3blieaemMo20 CMEXXHbIM), rpu4yeM 80Kpya2
Kaxxoou eepulUuHbl cyuiecmesyem po8HO OOUH
UUKIT MHO20Y20/1IbHUKOS.



[lpasuribHble MHO202PaHHUKU UMerm
Kpacueble ¢hopMhbiI.

OHu senaromces yousumeribHbIM
CUMBOJIOM cuMMempuu, rpusriekasuwum
8HUMaHUe 8bl0aroWUXCHa MbIcriumerneda.
Imum u obbsicHAEMCS UHMepec
yesriogeka K MHo202paHHUKaM.



Mmnozozpannuku 6 npupooe

B kHuee Hemeukoeo buorioea 3. [ekkerisi
"Kpacoma ¢bopm 8 ripupooe”
MOX>XHO rpoYyumame maKkue CmpoKuU:

"[lpupoda ecKapmsiueaem Ha CB0eM
JIOHe HeucYyepriaemMoe KoJsiu4yecmeo
youeumeJsibHbIX CO30aHuUl, KOmophble
Mo Kpacome u pa3Hoobpa3uro dasieKko
rnpesocxoosim ece co30aHHbIe
UCKycCcmeomMm 4esioeeka popmbi”.



1o 3akonam «cmpozoii
apxXumeKmypaul...

[14énbl - yOousumeribHble CO30aHUS.
[luenuHble combl npedcmasrisgom
cobou npocmpaHCMEeHHbIU
napkem u 3arosiHsm
rpocmpaHcmeo mak, 4mo He
ocmaemcs rpoceemoa.

Kak He coecnnacumbcsi ¢ MHEeHUeM
nyesibl U3 cka3ku «Tbicsi4ya U OOHa
HOYb»:

«Moii oM nocmpoeH no 3aKkoHaM camMolu cmpoza2ou
apxumekmypsbl. Cam 36Ksiud Mo2 6bI noy4umscH,
rno3Haeasi 2eoMempuro comy.



IIpocmenwmee >icueommuoe

Ckenem 0OHOKIemMO4YHO020 OpcaAHU3IMA

geooapuu (Circogonia icosahedra) no
gopme HanomuHaem uKocalIop.

bonvuuncmeo gpeooapuii orcusym na

MOPCKOU 271youne u cayxcam 0ooviuel
Kopannoevix pvlook. Ho npocmeuuee
-\ )*"’f w7 g HCUBOMHOE  3auuujaem ceos

AT 08EeHAOUAMbBIO USTAMU, BLIXOOSUUMU U3
12 eepwun ckenema. OH OonbuLe
noxooice Ha 36€304ambill
MHO202DAHHUK.

3 BCEX MHOrOrpaHHMUKOB C TEM Xe YMCINOM rpaHen nkocaagp nMmeet
HanbonbLn 0O BLEM NPU HAMMEHbLLEN MOoLaan NOBEPXHOCTN.

3TO CBOWCTBO NMOMOraeT MOPCKOMY OpraHu3my npeoaonesaTtb JaBreHne
TOMLLW BOAbI.



Humepecno

Hkocasop oxazancs 6 yeumpe HUMAHUSL OUOI0208 8
UX CNOpPAx OMHOCUMENbHO (DOPMbL BUPYCOS.

Bupyc ne moorcem bvimo cogepuieHHo KpyaibiM, KaK
cuumainocs paree. Ymobwl ycmanosums e2o gpopmy,
Opanu paznuyHvle MHO202PAHHUKU, HANDAGISLIU HA HUX
ceem noo memu JHce yeaamu, Ymo u NOmoK amomos Ha
supyc. OKazanocsb, Ymo moabko 0OUH MHO202DAHHUK
oaem MmoYyHO MAKYI0 Jice MeHb - UKOCAIOP.



HQyoo npupoost — kpucmainiol

[1IpaBunbHblE MHOTOrpaHHWKN - caMble BbIrogHble
dourypsl. I npyupoga aTumM LLMPOKO MoNnb3yeTcq.
Kpuctannbl HEKOTOPbIX 3HAKOMbIX HaM BELLECTB
NMeIT PpopMy NpaBUibHbIX MHOTOrPaHHUKOB:

Kyb nepedaem ¢popMy Kpucmarsisios
rnogapeHHou cosnu NaCl

MOHOKpUcmarsn arntoMUuHUEe80-KarueshbiX
Keacuyos umeem gbopMy oKkmasaopa,
Kpucmarsi cepHUcmozo Korn4yeoaHa FeS
umeem gbopmMmy 0o0ekaaopa,
CEePHOKUCIIbIU Hampuu - mempaaop,
bop - ukocaaop.



I eostornuecKkue HAXOIAKHU

Hleenum,5cm, naiioen ¢ Kumae.
(b10un0€ cmpoenue Kpucmaina),



I eostornuecKkue HAXOAKHU
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JIpy3a kpucmannoe keapua (20pHulit Xpycmaiis),
9cm, Haiioen nHa Ypane.



I eostornuecKkue HAXOAKHU

'panambi: AHOpadum u Ipoccynsp
( HaudeHbI 8 6bacceliHe peku AxmapaHOa, SIikymusi)



NcTopuyeckasa cnpaBKa

Vicmopus rnpasuribHbIX MHO202paHHUKO8 yxodum
8 251yb0Kyto OpesHocmb. Ha4uHas ¢ 7 eeka 00
Haweu apbl 8 [pesHeu [peuyuu co3daromcs
guriocogbcKkue WKOsbl, 8 KOMOPbIX Mpoucxooum
rnocmerieHHbIU rnepexoo om ripakmu4yeckou K
gurnocogbckol eeomempuu. bornbuioe 3Ha4yeHuUe 8
amux wkornax ripuobpemarom paccyx0eHus, ¢
MMOMOWbIO KOMOPAbIX ydarock rosiy4ame HO8ble
geoMempu4eckue ceolicmea.

OO0HOU U3 riepsbix U caMbIX U38ECMHbIX WKOJ1 bbira

[lughazopelickas, Ha3gaHHas 8 Yecmb C80€20
ocHosameris [Nugazopa. OmnuyumeribHbIM 3HaKoM
rnugazopeuues bbina rneHmMazpamMma, Ha si3bIKe
MamemMamuKu- 3mo npaesusibHbIU He8bInyKrbIU umnu
38e304ambll namuy20sibHUK. [leHmazpamme
rpuceaueasiocb criocobHocme 3awuwame 4Yerioeeka

om 3/1bIx OyX08.




Hudgazopeituwvt, a 3amem Ilnamon nonazanu, umo mamepus COCHoOuUm u3
yemaolpex OCHOBHBIX ITIEMEHMO8: 02HS, 3eMJIU, 6030YXA U 800bL.
Cywiecmeoeanue namu npasuibHbIX MHO20ZDAHHUKOE OHU OMHOCUTIU K
cmpoenuro mamepuu u Bcecenennoi.

Coznacno smomy MHEHUIO, AMOMbL OCHOBHBIX IJIEMEHMOE 00JIHCHbL UMEMD
¢opmy paznuunvix Ilnamonosvix men:

reKCa’Ip

aoAeKasap

BCCJICHHAsA




OI'OHb

TETPpadap

nkocasap
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HanbHeliwee pazsumue MameMamuKu cesi3aHO ¢ UMeHamu

llnamoHa, Eeknuda, Apxumeoda, Kennepa

Bce ucnonb3oeasnu e ceoux ¢husiocoghckux meopusix
rnpaeusibHbIe MHO202PaHHUKU.






Jleoucmeennvie MHO202PAHHUKU

Kyo u okmasop naxooamcs 6
NOJ10CEHUU 0BOUICMBEHHOCMU
opyz Opy2y, 2paHu AGAAIOMCA (-
Y201bHUKAMU, D U3 KOMOPBIX
NPUMBIKAIOM K KAXCOOI
gepuiune.




Kocmonozuueckas cunomesa
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Kennepa

Kennep rnonsimarics cesisamb co ceolicmeamu
rpasusibHbIX MHO202paHHUKO8 HEKOMOphkIe ceolicmea
CornHe4yHou cucmemsil.

OH ripedrnonoXurs, 4mo paccmosiHUSI MeX0y
WwecmbH U38ECMHbLIMU moada nnaHemamu
8blpaxkaromcs 4epes pasMmepbl namu rnpasusibHbIX
8bIIMyKI1bIX MHO202paHHUKOo8 ([lrnamoHo8bix meri).
Mexdy kaxxoou napou "HebecHbIx cghep”, Mo KomopbiMm,
coas1acHo amou surnomese, epawaromcesi riaHemel,
Keninep enucan o0HO u3 [NnamoHoebix mesi. Bokpye
cgbepbl Mepkypus, briuxauwel k ConHuy rnriaHemsl,
oriucaH oKkmaaodp. 3mom oKkmaaop erucaH 8 cghepy
BeHepbl, 80Kpy2 Komopou ornucaH ukocaaop. Bokpya
uKocaadpa orucaHa cgepa 3emrsu, a 80Kpya amou
cgbepnl - dodekaadp. [JoOekaadp ernucaH 8 cghepy
Mapca, sokpya komopou ornucaH mempasadp. Bokpye
mempaadpa ornucaHa cgpepa Konumepa, sriucaHHas 8
Ky6. HakoHeu, 8okpyz Kyba ornucaHa cchepa CamypHa.




MHuozoepannuku ¢ ucKyccmee

«lloucTuHe, JKUBOIIUCH — HAYKA H
3AKOHHAsA 104Yb NMPUPOALI,
MO0 OHA MOPOKIACHA IPHUPOIAOI
(J/leonapoo oa Bunuu)



Tuman Bo3poosicoenus, scueonucey, CKyI1bnmop, Y4eHvlil u usoopemamers
Jleonapoo oa Bunuu (1452-1519) — cumeon nepaspvieHOCMU UCKYCCMEBA U
HAyKU, a c1e008ameilbHO, 3aKOHOMEPEH €20 UHmepec K MaKum

NPEKPACHBIM, BbLCOKOCUMMEMPUYHBIM 00bEKMAaM, KAK BbINYKIIblE
MHO202PAHHUKU 8000Uj€ U )CEUEHHbLU UKOCAI0P 8 YACHHOCTIU.
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SHaAmMeHUuUmbli Xy00HCHUK,
yejiekasuiuuca ceomempuei,

Anvopexm /[1opep
(1471- 1528),

8 U36eCmHOU 2pasiope
«Menauxoiusn»

HAa nepedueM njiane

U300pazui 000exalop.




lonnaHdckuu xydoxHuk Mopuy KopHunuc wep
(1898-1972)co30arn yHukaribHble U o4aposamersibHble
pabomel, 8 KOMOPbIX UCIOb308aHb! USlU NMOKa3aHhbl

WUPOKUU Kpy2 MameMamu4decKux uded.

HpClGZ/Uleble ceomenipudecKue meid -

MHO202PAHHUKU - UMeENU 0coboe ouaposanue OJis
Duiepa. B e2o mHoeux pabomax MHO202PAHHUKU
ABAOMCS 21ABHOU PU2Yypol U 8 ewje OoabuLem

Kojluuecmee pa60m OHU ecmpedarmcs 6 kadecmee

6CNOMOcamMeNIbHbIX 21EMEHMOE.

Ha epasrope "Hembipe mena” Swep uzobpasurs rnepece4eHue OCHOBHbIX
rnpaesusibHbIX MHO202paHHUKO8, PacriofioXeHHbIX Ha 00HOU ocu cuMmempuu,
KpOMeE 3mo20 MHO202paHHUKU 8bI211I105im roJsiyrnpo3payHbiMu, U CKeo3b 1tobou u3
HUX MOXHO yg8udemb ocmaribHbIe.



H3saynblil npumep 36e304amo2o
000€eKa’0pa MOACHO HAUMU 8 €20 pabome
"[lopsiook u xaoc". B 0annom cryuae
36€30uamblii MHO202PAHHUK NOMEWeH
BHYMPb CIMEKAAHHOU chepbl. AckemuuHnas
Kpacoma 3mou KOHCMpPYKYuu
KOHmpacmupyem ¢ 6ecnopsi0oyHo
Pa3opoOCanHbiM NO CMOTY MYCOPOM.

Haubonee unmepecnas paboma uiepa -
epasiopa ''36e30vt"’, na komopou MoIHCHO
yeuoemov meia, NoayyeHHvle 00beOuHeHuem
mempas’opos, Kyb08 u OKmasaopos.

Ecnu 661 Jwep uzobpasun 6 danHou pabome
JIUUDb PA3TUYHbIE 8APUAHIbL MHO202PAHHUKOS,
Mbl HUK020a Obl He y3Hanu o Hell. Ho on no
KAKoU-mo npuduHe noMecmuil 6HYmpb
UEHMPATIbHOU PUSYPbl XAMeNeoH08, Ymodvl

3ampyoHUms HAM 80CHpUsimue eceu guaypol.




Ha kapmune xyooorcnuka Canveadopa /lanu «Taiitnaa Beuepsay Xpucmoc co
CBOUMU YUEHUKAMU U300PANCEH HA (POHE 02POMHO20 NPO3PAUHO20 000eKAI0PA.

Dopmy dooexka’opa, no mHeruro opesnux, umera BCEJIEHHAA , m.e. onu
CUUMATIU, YMO Mbl HCUBEM BHYMPU CB00A, UMeEIOULe20 (hopM)y NOBEPXHOCIU
NpasuiIbHO20 000eKal0pd.
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MHuozozpanHuku ¢ apxumexkmype

Hayka zeomempus 603HuK1a U3 RPAKMUYECKUX
3a0au, ee nPeo0HCeHUS BbIPANHCAIOM
peatbHble (hakmbvl U HAX00AM
MHO20UUC/ICHHbIE NPUMEHEHUL.

I'eomempus noaenaemcs 6cro0y, 20e HYIHCHA
xXoms 0vl maneuuias mo4HoOCmo 6
onpeoeneHuu hopmol u pamepoa.



AnekcaHopulickul masik

T —

B 111 6eke 00 H.3. Obll nocmpoen

MasK, 4moowvl Kopaoau mMo2iu

- 01a20N0NYYHO MUHOBAMb PUbL HA

" nymu 8 aleKCaHoOpPUuCKyio Oyxmy.

Houvto um nomozano 6 smom

. ompadicenue A3bIK08 NllaMeHU, a OHeM
- cmonb ovima. Imo ObL nepeblil 8

 Mupe masx, u npocmosn ox 1500 nem

Dapocckuti Mask COCMOSL U3 mMpex MPAMOPHLIX OQuileH, CMOSABUIUX HA
OCHOBAHUU U3 MACCUBHBIX KaMeHHbIX O0nokos. Ilepsas OawHs Ovila
NPAMOY20TIbHOU, 8 HEll HAXOOUIUCH KOMHAM®bL, 8 KOMOPBIX JHCUIU padoydue U
conoamsl. Hao smou b6awinel pacnonazanace MeHbuds, 80CbMUY2OIbHAS
OQUIHA CO CNUPAIbHBIM NAHOYCOM, BEOVUWUM 8 BEPXHION OauiHio. BepxHss
OawiHs @GOpMOU HANOMUHANLA YUIUHOP, 6 KOMOPOM 20pell 020Hb,
NOMO2Aa8UUL KOpaoOisam O1a2onoay4Ho docmueHyms o0yxmol. Ha eepuiune
oawnu cmosna cmamysa 3eeca Cnacumens. OoOwas evicoma MasKd
cocmasnana 117 mempos.



Hapckan epoonuua

Benuxas nupamuoa ovinia nocmpoena
Kak epoonuya Xygy, uzeecmuozo
epekam kax Xeonc. On 6blin 0OHUM U3
Gapaonos, unu yapeii opesHe2o
Eeunma, a eco epobruya owina
3asepuera 8 2580 200y 00 H.3. [lo30Hee
6 [uze 6v110 nocmpoeno ewje 0ge
nupamuosl, 0Jisl CblHa U 6HYKa XY@y, a
makoice MeHvuiue no pasmepam
nupamuowl 01 ux yapuy. Ilupamuoa
Xyghy, camas oanvHss Ha pucyHke,
saensemcs camou bonvuou. Iupamuoa
€20 CblHA HAX00Umcs 8 cepeouHe u
CMOMPUMCSL 8bllde, NOMOMY YMO

cmoum Ha boiee 8bICOKOM Mecme.




MHuozozpannuku ¢ apxumexkmype
Mockewt

Cobop Henopourno2o 3auamus
Jlesvr Mapuu

Ha manou I pysunckou

Hcmopuueckuu myzeu



MHoO202paHHUKU 8
apxumekmype Mockebl

Kaszanckas uepkossb 6 Mockese



MHoO202paHHUKU 8
apxumekmype Mockebi
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MHoO202paHHUKU 8
apxumekmype Mockebl
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MHoO202paHHUKU 8
apxumekmype Mockebi

Hosoapbamckuti 3amox

Manwviu Powcesckuu nep.



MHoO202paHHUKU 8
apxumekmype Mockebi
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Jumepamypa:

- Junuknonenusa mid aereu. 1. 11. Maremartuka. — M:
ABaHnTa mitoc, 2002.

- DHIMKJIONEeAUs A1 AeTeu. A mo3Har Mup.
Maremaruka. — M: U3nareiasctBo ACT, 1999.

- BopommiioB A.B. Maremaruka u HCKyCcCTBO. - M.
npocBenieHue, 1992, — 352

- PeionukoB K.A. Uctopust maremMatuku: Y 4eOHUK. -
M.: U3a-Bo MI'Y, 1994. - 495 ¢



Hnmepnem pecypcol:

http://www.nips.riss-telecom.ru/poly/

Mup muocoepannukos
http://www.schS57.msk.ru:8101/collect/smogl.htm

Hcmopus mamemamuxu
http://mschool.kubsu.ru/

bubruomexka snexmpornHblx yuebOHbIX NOCOOUL
http://www.ega-math.narod.ru/

Cmamwbu no mamemamuxe
http://dondublon.chat.ru/math.htm

Llonynsapuas mamemamuxa
http://www.uic.ssu.samara.ru/~nauka/index.htm

«B mupe naykuy
http:// www.mccme.ru/

Mockosckuti yenmp HenpepvlBHO20 MAMeMamuyecko20 00pa308aHs
http://mathc.chat.ru/
Mamemamuyueckuul Kaaeuoockon




