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IFEOMETPUYECKHUE 3AKOHOMEPHOCTH B TIPUPOJIE

Cmyoenmol — T'onuaposa K.E., 8 om, 1 kypc, UTD;
Mampynenox C.H., 41 me, 1 kypc, @TC
Hayunvie
pykosooumenu — I anenrox I'.A., cm. npenooasameny;
Kunuy C.B., cm. npenodasameins
YO «benopycckuii 2ocyoapcmeeHHbill azpapHblil MeXHUYeCcKul
yHusepcumem, 2. Munck, Pecnybnuxa Benapyco

AHHoTanus. B cratbe npeacTaBieHbl TakUe T€OMETPUUECKUE 3aKOHOMEp-
HOCTH B TIPHPOJIE Kak opma, CUMMETpHS, IEPUOANIHOCTD, CIIUPAIBHBIN POCT.

KiroueBbie cioBa: 3aKOHOMEPHOCTH IMOBTOPEHUI, CUMMETpPHUS, NEPUO-
JIMYHOCTB.

Ha mpoTsskeHny MHOTMX BEKOB UEJI0BEUECTBO ILITAETCS BCE, OKPYKAIOIIEE
Hac, OOBICHUTE C ITOMOILILI0O HAayKA. MaTteMaTHka, PU3MKa U XUMHUS O0BICHSIOT
3aKOHOMEPHOCTH B TIPUPOJIC HA PA3HBIX YPOBHIX. Pasznmunbie (HopMysIsl TOMO-
raroT HaM B 3TOM. BeJlb OUY€Hb 4acTO BCTPEUAIOTCS B MPHUPOJIC. YUCIOBHIC 3a-
KOHOMEPHOCTH, KO3 (UIIMEHTHI, CYIIECTBYIOT Jake MaTeMaTUdeckue Gopmy-
JIBI, KOTOPEIE CIIOCOOHBI IPEICKa3aTh BOSHUKHOBEHHE YEPHBIX JLIP. ECTh gaxke
yOexieHre, 4To BCs Hamia BeeneHHass MokeT ObITh onucana (hopMyIaMH.

I'eomerpryeckrie 3aKOHOMEPHOCTH B IIPUPOJIE — ITOBTOPSIOIIMECST (POPMBI U UX
coueranre. CUMMETPUIO MOXKHO YBHIETH B Pa3IMYHBIX IIPUPOAHBIX OOBEKTaX U
SBJIEHUSX, KOTOpPLIE IPUHUMAIOT DPa3HOOOpasHble (GOPMBI U IPOSBISIOTCS B
CIMPAJIX, BOJIHAX, TEOMETPUUECKHX Y30paX, MOJIOCKaX, MATHAX U T. 1. (pucyHok 1).

Ilepsole npesHerpeueckue dunocodsl [1, 2], Takue xak IlnatoH, u3ydamu
TaKHe 3aKOHOMEPHOCTH, MEITasICh O0OBSICHUTEL MOPSIOK B mpupoae. OmHako 1mo-
TpeOOBAUCH BEKa, YTOOBI MPUHATH K COBPEMCHHOMY MTOHUMAHUIO BUIUMBIX 3a-
KOHOMEPHOCTEH OBTOPEHUIL.

Pucynoxk 1 — I'eomeTprdeckie 3aKOHOMEPHOCTH B TIPHPOJIE
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B XIX Beke Oembruiickuii ¢usuk Koszed Ilmato usydanm MOBEPXHOCTH
MBUTBHBIX IDIEHOK, YTO IMMO3BOJIMIIO €MY BRIPA0OTaTh KOHIICIIIUIO MUHUMATHHOMN
moBepxHOCTH. Hemenkuii Ouoyor W XymoxHHK DpHecT ['eKkellb HaphCOBaI
COTHU MOPCKUX OPTraHU3MOB, YTOOBI JIOKAa3aTh HAIMYHC Y HUX CHMMETPHUHU.
[otnaunckuit ouonor Japcu TOMIICOH MEpBBIM 3aHSIICS H3YYCHUEM 3aKOHO-
MEPHOCTEHN pOCTa PACTEHUH U MKUBOTHBIX, JOKA3bIBAs, UYTO MPOCTHIE YPABHEHUS
MOTYT OOBSICHHUTh UX CIUPATBHEIA pocT. B XX Beke aHTTIHICKHMIA MaTeMaTHK
Anan TerOpUHT TIpeCcKa3al MeXaHU3MbI MOP(OreHe3a, CBSI3aHHbBIC C BO3HUK-
HOBEHHEM Y30pOB B BHJE MOJIOC, ISITEH W crupaiei. BeHrepckwii Ouonor
Apucrun Jlunnenmatiep u (paHKO-aMEpUKAHCKHIA MaTeMaTHK benya Man-
JIenbOpOT MOKa3ajH, YTO C MOMOIIbI0 MaTEMAaTHYECKUX (hPAKTaTIOB MOXKHO CO3-
JIaTh CTPYKTYpPHI, CBSI3aHHBIE ¢ POCTOM pacTeHuil. [lepBbie ApeBHErpeueckue
(bWI0CO(BI MBITATUCH OMUCATh U OOBSICHUTH MOPSIOK B TIPUPOJIE, MTPEIYTra Ibi-
Bas COBpPEMEHHBIC Hjeu. B cBoux paboTax O 3aKOHOMEPHOCTSIX ITPUPOJIBI
[Tnaron nucan o cymecTBoBaHUM yHUBepcanuil. OH npearnonaral, 4To OHU CO-
CTOAT U3 HaecanbHBIX GopM. benbruiickuii pusux JKozedp ITnato chopmynu-
pOBaJI MAaTEMATUYECKYIO 3a/1auy CYIIECTBOBAHUSI MUHUMAJIBHON MOBEPXHOCTH C
3aJIaHHON rpaHMIIeH, KOTOPYIO U HA3BAJIM B YECTh HETO.

CuMMeTpusi pacripocTpaHeHa B xUBoW npupoze. Cpein )KUBOTHBIX B OCHOBHOM
PpacIpocTpaHeHa IBYCTOPOHHSISI MK 3€pKaTIbHAsI CHMMETPHS, TaK e KaK U Y JIUCThb-
€B pacTeHHH M HEKOTOPBHIX LBETOB. PacTeHumst yacto 00JiamaroT paJuaibHON WITH
BpAIATEIBHON CHMMETpHUeH, KaK ¥ OOJBITHHCTBO I[BETOB, M HEKOTOPHIC KUBOTHBIE,
HanpuMep MOpCKUe akTUHUM. [leHTacuMMETpuUsi BCTPEUaeTcsl y UITIOKOXKHUX, B ATy
TPYMITY BXOJSIT MOPCKUE 3BE3]TbI, MOPCKHE €K1 U MOPCKHUE JIUITUH.

B HexxuBoli npupoze MopasuTeNbHON MIECTUKPAaTHON cUMMeTpHel obmaza-
IOT CHOXXUHKH: Kak[as W3 HUX YHUKaJbHA U HEMOBTOPHMA, HX (opMa — 3TO
pe3ynbTaT U3MEHEHHUs YCIOBHHA B MPOLECCe KPUCTAJUIM3ALUU CHEXUHKH, C
MPaKTUYECKU OJJMHAKOBBIM Y30pOM Ha KaXKJOM M3 IIECTH CTOPOH. B memnom
KPUCTAJUTBI 00JIaIal0T Pa3HBIMHU TUIIAMH CUMMETPHH W BHEIIHUM BHUJIOM: OHH
MOTYT OBITh KYOMUECKUMH, HO HACTOSIINE KPUCTAILIBI HE MOTYT 00JIaaTh MeH-
TaCUMMETpHUEH, B OTJIIMYME OT KBAa3UKpHUCTAUIOB. BpamatenbHas cuMMeTpus
BCTPEYAETCS] B HEXXKMBOU MPHUPOJIC B Pa3IMYHBIX MAacIITadax, HAYMHAS C KOPO-
HOOOpa3HO# (OpMBI cliela OT Majarolled Ha IMOBEPXHOCTh BOJBI KAaIUIA 0
chepuueckux popm koner miaHeTsl Catyps (Pucynok 2).

Pucynok — 2 CuMmeTpusi KpUCTAIIIOB
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[TockonbKy 4YenoBek Hay4dWics aHAJM3MPOBAaTh W OpaTh y NPUPOIBI €€ 3a-
KOHOMEPHOCTH, TO M IIpU CO3JIaHWU TEXHHWKU 3TO TOXKe mpucyme. JlnzaiiH,
¢dopma peraneit, NpUHIMIBI paOOTHI MEXaHU3MOB, aMOPTH3ALHS, 00TEKaeMOCTh
BCE 3TO YEJIOBEK KOIJa-TO 3aMETHJI B IPHUPOAE, KOTOpas OKa3bIBAaeT BIUSAHHE
Ha Bce TexHHueckue cdepsl. Ceromns 3To oueHp BocTpeboBaHo. [IpuponHbie
OTKPBITHS IPUMEHSIOTCSI B CTPOUTENIECTBE, apXUTEKTYpe, MEIUINHE, B TEXHH-
YEeCKOW MPOMBIIIIEHHOCTH. YeIoBeK MODKEeH JIMIIb YMENO BJaJeTh 3HAHUAMH,
YTOOB! BOIUIOTUTH B TEXHUKE BCE IOJICKa3KU IPUPOJBI U PACKPHITH €€ TaiHBI.
OpHUM M3 NPUMEPOB HCIOJB30BaHHS ONTHMAIBHBIX (POPM NMPUPOIBI B CEIb-
CKOM XO3SICTBE SIBJISETCSI TeInIa (PUCYHOK 3).

Paanble KOHCTPYKLMM KAPKacoB Tennny

[ o

Pucynok — 3 KoHcTpyKIny Terumig

Bce oxpyxaromye Hac IpeAMEThl Mbl pa3iindaeM I0 ONpeIelIeHHbIM 3aKo-
HOMepHOCTsM [3], TakuM Kak (opma, CHMMETPHs, IePUOANIHOCTD.. Kakue-To
Hac TMpPHBJIEKAIOT OOJbIle, KaKWe-TO MEHbIIE, a HEKOTOphble M BOBCE HE
HpaBATCSA. 3aMEUYEHO, YTO CHUMMETPUYHBI W MPONOPIHMOHAIBHBIN OOBEKT
ropas/io Jierye BOCIPUHUMAETCS YEJIOBEKOM U BBI3BIBAET YYBCTBO TAPMOHUH U
KpacoTsl. O4eHb MHOTHE HaXOJKH, IOJAMEUYEHHBIE YEIOBEYECTBOM Y IPUPOIBI
TIPUBHOCAT B Hally )KU3Hb KPACOTY, yJ00CTBO ¥ TapMOHHIO.
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