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KpucTannbi §

PaccMoTpuUM BHUMATEJIbHO MHOTOIPAHHBIE
(hopMBbI KpI/ICTaJIJIOB. IIpexae Bcero BUIAHO,
YT0 KPUCTAJLJIBI Pa3HBIX BELIECTB OTJIMYAKOTC
APYr OT Apyra no ceouM ¢gopmam. KamenHas
COJIb - 3TO Bcerjga KyOMKu; ropHbId XpycTalb
BCerjaa mecTurpaHHbie NPpU3Mbl, MHOI/IA C
0JIOBKAMH B BHU/I€ TPEXI'PAHHBIX UJIU
eCTUTPAHHBIX MUPAMM/L; aJIMAa3 - yaiue Bcer
aBHJIbHbIe BOCbMUTIPAHHUKH (OKTAYIPhbl);
€1 - HEeCTUrPaHHbIE IPU3MOYKH, OYCHb

’KUe HA TOPHbIN XPYyCTAJIb, 4 CHEKHUHKH -
na mecTuJydyeBbie 3Be3104Ku. UTo
0caercd B 14324, KOrjAa CMOTPUIIL HA
HCTa.mIbl‘? Ilpexkae Bcero, uX CMuMMeTpHS.




K MOHSTHIO 0 CUMMETPUM MbI TPUBBIKAEM C JAETCTBA. MBI 3HAEM,
YTO CUMMETPUYHA 0a00UYKa: Y HEE€ OJIMHAKOBBI ITPABOE U JIEBOE
KPBUIBIIIKH; CAMMETPUYHO KOJIECO, CEKTOPBI KOTOPOTO
OJIMHAKOBBI; CHMMETPUYHBI Y30Pbl OPHAMEHTOB, 3BE3/I0UKU
CHEKHHOK.

CHMMCTPH‘IHBIMI/I MBI Ha3bIBACM TCJId, KOTOPBIC COCTOAT M3
PaBHBIX, OANMHAKOBBIX yacTell. DTH 4acTHu MOTI'YT COBMCIIATHCA

IpYT C IPYTOM.

Cummetpusi ObIBaeT pa3Hoil. KakoBa, HampuMmep, CUMMETPHS
0abouku? babouka MOKET CIOKUTH KPbUIbs, H TOINA IBE €€
OJINHAKOBBIC TTOJIOBUHKH COBMEIIAOTCS. DTO MOKHO OIKUCATh U
nHa4e. JIro0oe u3 IBYX KpblJIbeB 0a00YKHU KaK Obl OTPa’KacTCs B
3epKasie. Mbl rOBOpUM, YTO MOJIOBUHKM 0a00UYKH 3€PKAITBHO
PaBHBI WK 4TO 0a00YKa 001a7aeT INIOCKOCTEI0 CHUMMETPHU.




1 Besikuit 3HaeT, 4To, IOCMOTPEB B 3€pKajio, OH YBUIUT caM ceOs. Ho
BIVISZIMTECh BHUMATENIBHO. BoI 1k 3T0? BBl IPOTSHYIH, 370pOBAsCh,
IIPABYIO PYKY, HO BAlll JBOMHUK IMPOTSIHET B OTBET HE TY XKE PYKY, a
3epKajbHO paBHYO. llogHECUTE K 3€pKaly KHUTY, — U Bbl YBUJIUTE, YTO
OyKBBI KaK Obl BEIBEpHYThl HAM3HAHKY. B 3epkasie BCE mepecTaBlieHO
CIIpaBa HAJEBO.

1 Bammu pyku, mpaBasi 1 jieBasi, OJJMHAKOBBI, ITpaBaa? OJIHAKO OHH COBITATyT
IPYT C IPYroM, €CIIM OTPA3UTh UX B 3€PKAJE, HO HE COBIAAYT, €CIIH
MOJIOKUTh OAHY PYKYy Ha apyryto. [IpaBas u neBas pyku 3epKajabHO PaBHHBI,
UX MOXXHO COBMECTHUTBH JAPYT C APYTOM TOJIBKO IYTEM OTPAXKECHUS B
IJIOCKOCTH CUMMETPUH, KAK B 3€pKaJIE.




1 IInockoCcTH CUMMETPUU MOXKHO OOHAPYKUTh U B KpUCTAJUIaX. B CHEXXKUHKE,
HalpUMep, MOKHO HAUTHU JAXKE€ HE OAHY INIOCKOCTh CUMMETPHUH, 4 LIECTh.
IIpencraBpTe cede, YTO CHEKMHKA OTPAXKAETCSI B JIIOOOM U3 3€pKaJl, CIEAbI
KOTOPBIX IMOKa3aHbl MYHKTHPHBIMY JIMHUSMH (3epKaJia
HOCTaBJICHBITICPIICHIUKYJIIPHO K IUIOCKOCTH YepTeka). SICHO, 4TO, OTpas3uB
B 3epKajie JI00yI0 TOJIOBUHY CHEKMHKH, MBI TIOJIYUYHUM BCE Ty XK€
LIECTUIIYYEBYIO 3BE3/I0UKY




CBOMCTBO KPUCTAIJIOB COBMEIIATHCS C COOOM B PA3IMYHBIX MOJOKECHUSAX MYTEM
MIOBOPOTOB, OTPAXKEHUN, MTapaAJJICITbHBIX IEPEHOCOB JIUOO YaCTH WJIM KOMOWHAIIUN
3THX omneparui. CHMMeTpHs BHEITHEH (GOpMbI (OrpaHKH) KpUCTaJIa ONpeaeiseTcs
CUMMETPHUEH €ro aTOMHOTO CTPOEHUSI, KOTOpasi 00yCIOBIMBAET TAKKE U
CUMMETPHUIO (PU3UUYECKUX CBOMCTB KpHCTasIa.




B Haubonee obmieir GopMyInpoOBKE CUMMETPUS — HEU3MEHHOCTh
(MHBapHAHTHOCTH) OOBEKTOB IIPH HEKOTOPBIX MPEOOPa30BaAHUIX
ONHUCBIBAIOIINX UX NEepEeMEHHBIX. KpucTamibl — 0OBEKTHI B TPEXMEPHOM
IPOCTPAHCTBE, NOATOMY KJlaccuueckas teopusi C. K. — Teopust
CUMMETPUUYECKUX NPEOOpPa30BaHUM B ce0s1 TPEXMEPHOTO IPOCTPAHCTBA C
Y4ETOM TOTO, YTO BHYTPEHHSS aTOMHASI CTPYKTYpa KPUCTAJIJIOB —
TPEXMEPHO-NIEPUOUYECKAS, T. €. ONMMCHIBACTCS KaK KPUCTAIIMYECKAS
pemieTka. [Ipy nmpeoOpa3zoBaHUsAX CUMMETPUN MPOCTPAHCTBO HE
nehopMHpyeTCs, a mpeodpasyeTcs Kak KECTkoe 1eaoe (OpTOroHalbHOE,
WIIM U30METpUUECcKoe, IIpeoOpa3oBanue). [locie npeodpa3zoBaHus
CUMMETPHUHU YaCTH 00OBEKTA, HAXOJUBIIHUECS B OJJHOM MECTE, COBIAAAIOT C
4acTSIMH, HAXOAIIUMUCS B JIp. MECTE. DTO O3HAYAET, UYTO B
CUMMETPHUYHOM OOBEKTE €CTh PaBHbIC YacTH (COBMECTUMBIC MJIH
3epKaJIbHbIC).



ToueyHnass cuMMeETpHUs
KPUCTAJLJIOB

ToveyHoe npeobpasoBaHMe B TEOPUM CUMMETPUN — 3TO NpeobpasoBaHue,

KOTOpOE OCTaBIISIET B MOKOE, T. €. HENOABWXHON, XOTHA Bbl O4HY TOUKY PUrypbi.

Ecnn npu HEKOTOpPOM ToYe4HOM NpeobpasoBaHNn ourypa nepexoamt cama B ceds,
TO FOBOPSAT, YTO OHA CUMMETPUYHA OTHOCUTENBLHO 3TOro NpeobpasoBaHus (0bnagaet
COOTBETCTBYHLLUNM 31IEMEHTOM
CUMMETPUUN: OCbHO, MNOCKOCTbIO OTPAXEHUA U T. 4.)
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[ IPUMEPBI I'PYIIIT CUMMETPUN

Fpynna paBHOCTOPOHHErO TPeyrosfibHMKa
pynna KyGa

e,




Bce aTo npmBeno yenoseka K MbICnn,
4YTO YTOOBLI COOpYyXeHue bbI11o0
KpacmBbIM OHO OSMKHO BbITb
CUMMETPUYHBLIM. CuMMETpUA
ncnonb3oBasachb Npu COOPYXXEHUU
KyNnbTOBbIX U ObITOBbIX COOPYXXEHUWN B
[peBHeM Erunte. YkpaweHust aTnx
COOPYXXEHUI TOXE NpeaCcTaBnaoT
obpasLbl NCMOMb30BaHNA CUMMETPUMN.
Ho Hanbonee apko cummeTpus
NPOSIBISIETCA B @HTUYHbIX
coopyxeHuax [pesHen peumn,
npegmeTax pocKOLN N OPHAMEHTOB,
yKpaLlaBLUnX UX.
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«IIpupopa! U3 nmpocreiiiero Bemecrsa TBOPUT OHA IPOTUBONOJIO)KHeHIINe
npou3BeaeHus , 0e3 MaJiellIero yCu/ns, C BeIM4ailliInM COBePLIEHCTBOM, M Ha BCe
KJIaZleT KaKOe-TO He)KHOE MMOKPBIBAIO. Y Ka)KJOTO0 ee CO3JaHUs 0COOEeHHAs CYIHOCTD, Y
Ka)KJ0TO sIBJIeHUSI OTJe/IbHOe IIOHATHE, A BCe eJUHO»

I'erTe.




Buabl cummeTrpuu.

ITOBOPOTHASI CUMMETPHSL. loBopsT, 4TO 00BEKT 006J1aIaeT MOBOPOTHOIM
CHMMeTpHel, eC/Ih OH COBMEIIAeTCsI CaM C COOOM.

IMMEPEHOCHAS (TPAHCJIAIIMOHHAS) CUMMETPUS. O Takoit cuMMeTpun
rOBOPSIT TOT/IA, KOTZA MPHU repeHoce GUTYPhI BAOIb IPIMOM Ha KaKOe-TO PAaCCTOSTHYE A
160 pacCcTOsTHUE, KpaTHOE 3TOM Be/TMYMHEe, OHa COBMEIIAETCsT cama € COOO0IA.

3EPKAJIbBHASL CUMMETPUSI. 3epkanbHO CHMMETPUYHBIM CIUTAETCSI OO BEKT,
COCTOSIIIIMUA U3 ABYX IMOJIOBUH, KOTOPbIE SIBISIIOTCS 3€epKa/IbHBIMU JBOMHUKAMU I10
OTHOILEHUIO APYT K APYTY.

CUMMETPHH ITOAOBHS npenctaBasior co60ii cBoeoOpa3Hbie aHATIOTH
NpeAbIIyliX CAMMEeTPHI C TOM TULIb Pa3HULIEH, YTO OHU CBSI3aHbI C OLHOBPEMEeHHBIM
yMeHbIlIeHWEeM WIH yBeTMYeHUueM MOJ0OHbIX YacTel GUTYPhI U PACCTOSTHUM MEXY
HUMHU. [IpocTeiilunM nprMepoM TaKOii CUMMETPUU SIB/ISIFOTCSI MaTPELIKH.

KAJIUBPOBOYHbBIE CUMMETPHMU cBsizaHbI C U3BMEeHEeHUeM MacliuTaoa.



CUMMETPHS B XKHMBOM INTPUPOJE. CHMMETPHUS U
ACUMMET PUHI.

CummeTpueii 06/1ajal0T 0OBEKTHI U SIBJIEHUS YKUBOI pupoabl. OHa He TOIBKO PaJyeT 1/1a3 u
BJOXHOBJISIET II03TOB BCeX BpeMeH U HapO/ 0B, a 03BOJIsIeT )KUBBIM OpraHu3MaM JIydllle
IIPUCITOCOOUTHCS K CpeJie OOMTAaHMS Y IIPOCTO BBDKUTb.

B >xuBoO#1 pupojie orpoMHO€e GOMBLUIMHCTBO YXUBBIX OPraHU3MOB OOHAPY)KUBAET Pa3/IUYHbIe BUbI
CUMMETPUU.

BHeuTHsIs1 cMMMeTpHsI MOXXET BBICTYIIUTH B KayeCTBe OCHOBAHMS KIaCCUPUKALIMY OPTraHU3MOB
(chepuueckas, paguanpHasi, 0ceBast  T.Z.) MUKPOOPraHMU3MBbI, )XUBYILHE B YCIOBUSIX C1aGOTO
BO3/IeICTBYSI PaBUTALIIH, UMEIOT SIPKO BRIPAKEHHYIO0 CUMMeTPUIO GOPMBI.

B HacCTos1lee BpeMs XOPOILIO M3BECTHO, YTO MOJIEKY/IbI OPraHUYECKHUX BELIeCTB, COCTaB/IAI0OLIE
OCHOBY YKUBOM MaTepuu, UMEKT aCI/IMMETpI/I‘-IHIJII'/)I XapaKTep, T.€. B COCTaB XXMUBOTI'O BEIIECTBA OHU
BXOJAT TOJIBKO 100 KakK IMpaBble, 1100 KaK JIeBbIe MOJIEKYJIBI. Takum o6pa30M, Ka)KJ0€ BelIeCTBO
MOXXeT BXOAUTHb B COCTaB YKUBOM MaTe€pHH TOJIbBKO B TOM C/1y4ae, €CJikh OHO o611a,qaeT BIIO/IHE
ornpene/1€eHHbIM TUIIOM CUMMETPUHN. HaanMep, MOJIEKYJIBI BCEX AMWHOKHUCI/IOT B JIFOOOM JKMBOM
OpraHnu3Me MOryT OBITHb TOJILKO JIEBBIMH, CaXapa - TOJIbKO IIPpABbIMH.

IJTO CBOMCTBO >KUBOTO BelleCTBa U €ro MpOAYKTOB XXU3HENEATETbHOCTHU HAa3bIBalOT ,ZI,PICI/IMMeTpI/Ieﬁ.

P l

b

s MmN
A B T - e




AcuMMeTpHsI TPUCYTCTBYET y)Ke Ha YPOBHE 3/IeMeHTAPHBIX YaCTHL U
NpPOSIB/IsIeTCS] B aOCOMIOTHOM Tpeob/ialaHNy B Halllel BcesreHHOM YacTHIl Haf
antnyactuuamu. MzBectasrii pusuk . Jlaiicon mucan: "OTKpbITHS
MOC/IeZHUX JeCSITUIETHI B 00/1aCcTU PUBUKH 3/1IeMEHTAPHBIX YaCTHI]
3aCTaBJISIOT HAC OOPAaTUTh BHUMAaHWeE Ha KOHLEMIIWIO HaPYLIEHUsI CAMMETPHH.
Pa3zButre BceneHHOI ¢ MOMeHTa ee 3apOXKAEHUS BBIT/ISIUT KaK HelpepPhIBHAS
MOC/Ie0BaTe/IbHOCTh HaPYLUIEHU CHMMETPHU.

B MoMeHT cBoero BO3HMKHOBEHMSI ITPYU I'PAaHAMO3HOM B3pbiBe BecenenHast 6p11a
CMMMeTPHUYHA U ofHOpoAHa. [To Mepe ocThIBaHMS B Heil HapylIaeTcsi OgHA
CUMMEeTPHS 3a JPYTOH, UTO CO34AeT BO3MOXXHOCTH JJIsI CYILeCTBOBAHMUSI BCe
60/p1IeTO M 6OBLIETO PAa3HOOOPA3UST CTPYKTYP.

MonekynsipHast acummeTpust oTKpbITa JI. [lacTrepom, KOTOpBIi MepBbIM
BbIZIe/IWJI 'TIpaBble” U 'JIeBble’ MOJIeKY/Ibl BAHHOW KHC/IOTHI: IPaBble MOIEKYIIbI
TTOXO)XY Ha MTPaBbIi BUHT, a JIeBbIE - Ha JIEBbIi. TaKve MOJIeKY/Ibl XUMHUKHU
Ha3bIBAIOT CTepeorn3oMepaMu. MosieKymbI-CTepeOrn30MePhbl UMEIOT
OJVHAKOBBIN aTOMHBIN COCTaB, OAWMHAKOBbIE PAa3MePhl, OMHAKOBYIO CTPYKTYPY
- B TO )K€ BPeMsI OHHM Pa3/TMYMMBbI, TTOCKOJIBKY SIBJISTFOTCST 3€PKaIbHO
ACMMEeTPUYHBIMHU.






Ecu 6b1 )XHBO€ Cy1IeCTBO 0KA3aI0Ch B YCIOBHUSIX, KOTJA BCS MTUIIA OblIa Obl
COCTaB/IeHA U3 MOJIEKY/I IPOTHUBOIIOIOKHOM CUMMETPHH, He OTBeYaloLei
OVCUMMETPUH DTOTO OPTaHU3Ma, TO OHO MOTUOJI0 ObI OT rosiozaa. B HeXxnBom
BelleCTBe MPABbIX U JIEBBIX MOJIEKY/I TOPOBHY. JlCUMMeTpHs - eAUHCTBEHHOE
CBOMCTBO, 6/1arofapsi KOTOPOMY MbI MOYKEM OT/IMYUTH BEIleCTBO OMOTEHHOTO
IPOHCXOXXIEHUS OT HE)XUBOTO BellecTBa. TakuM 06pa3oM, aCHMMETPHIO
MOYXHO PACCMATPHUBaTh KaK Pa3TPAHUYHTENbHYIO TUHUIO MEX/Y YKUBOU U
HEeXXWBOU IIPUPOJOMA.

CuMMeTpuUsI JIEXXHUT B OCHOBE Belllel U IBJIEHH, BhIpaXkast HeUYTO oo1iiee,
CBOMCTBEHHOE pa3HbIM 00'beKTaM, TOTJIa KaK ACHMMETPHsI CBsI3aHa C
WHAWBUAYa/IbHBIM BOTUIOIIEHUEM 3TOTO 0011Iero B KOHKpeTHOM o0bekTe. Ha
MPUHLAIIEe CUMMETPHUU OCHOBAH METO/, aHA/IOTHM, MPeI0/Iaratonumn
OTBhICKaHHEe OOILINX CBOMCTB B Pa3/IMYHBIX 00beKTax. Ha ocHoBe aHamoruii
CO3IAI0TCsT GUBUYECKHE MOJETN Pa3TUIHBIX 00'bEKTOB U SIBIEHUI. AHAIOTUH
MeXX/y TIPOIeCCaMU TTO3BOJISTIOT OMHUCHIBAaTh UX OOIIMMHY YPAaBHEHUSIMU.



CUMMETPHUS B MUPE PACTEHUU:

Crnetridprika CTpOEHUST PACTEHUI U YKUBOTHBIX OTIPEZe/IsieTCst 0COOEHHOCTSIMU Cpeibl 0OUTAHUSI, K KOTOPOi OHU
IPHCIIOCAbINBAIOTCsI, 0COOEHHOCTIMY UX 06pasa KU3HHU. Y I060ro JepeBa eCTh OCHOBaHME U BEPLIKHA, 'BEpX U
HU3", BBINOJIHSIOLME PasHble QYHKIMM. S3HAYMMOCTD Pas/INYMsl BePXHEeH 1 HIDKHEl YacTel, a TakoKe HalpaB/ieHye
CHJIBI TSDKECTHU OTIPeJe/ISIIOT BePTUKATbHYI0 OPUEHTALMIO TOBOPOTHOM OCH "IpeBeCcHOT0 KOHYCA" U TIOCKOCTeH
CUMMETPHH.
[lst TUCThEB XapaKTepHa 3epKajibHasi CAMMETPHsI. JTa K€ CUMMEeTPHUS BCTPEYAEeTCs Uy I[BETOB, OZHAKO Y HUX
3epKajibHasi CMMMETPHSI Yallle BBICTYIAeT B COYeTaHUH C TOBOPOTHOM cuMMeTpueil. Hepeaxu ciyyau u
MePEeHOCHOU CHMMeTpHH (BETOYKM aKaluu, pss6uHbl). IHTepecHo, YTO B IBETOYHOM MUpe Hanbosee
pacrpocTpaHeHa TOBOPOTHAs CAMMETPHSI 5-TO MOPSIAKA, KOTOPAsi MPUHIANUAIBHO HEBO3MO)XHA B TIEPUOJUYECKUX
CTPYKTYpax HEXXHUBOM MPUPOZBI.
IToT dakT akazeMuk H. besioB 00bsicHsIET TeM, YTO OCh 5-TO MOPSIZKA - CBOe0Opa3HbIil MHCTPYMEHT 60PHOBI 3a
CyLUeCTBOBaHHE, "CTPAXOBKA POTHUB OKAMEHEHsI, KPUCTA/UIM3ALIMH, TIEPBBIM LIArOM KOTOPO¥ Gbi1a Gbl MX MOUMKa
pelieTkoii" [leficTBUTEILHO, YXUBOU OPTAaHM3M HEe UMEEeT KPUCTA/IMYECKOTO CTPOEHHUS B TOM CM
OTZe/TbHbIE er0 OPraHbl He 00/1a/IAf0T IPOCTPAHCTBEHHOM pelieTKoi. OJHAKO YIopsiAoYeHHbIe C
Mpe/CTaB/IeHbI OYeHb ITUPOKO.

Combi- HaCTOSIIIMI KOHCTPYKTOPCKUI mefeBp. OHU COCTOSIT U3 psifia IIeCTUTPAHHBIX STYeekK.

JTO camas IIOTHas YIIaKOBKaQ, IMO3BO/IAIOIIAsA HaI/IBbII‘O,D;HEI‘/JIHII/IM O6p8.30M Pa3MeCTUTH B siyerike JIUMYUHKY U IIpU
MaKCHMaJ/IbHO BO3MOXXHOM 00beMe Harnbo1ee 3KOHOMHO HCII0/Ib30BaTh CTpOPITEJIbeIfI MaTepHa/I-BOCK.




CUMMETPHA B MUPE HACEKOMBIX, PbIb, ITTHII,
JXUBOTHbIX

TUIBI CMUMMETPUHU Y XKUBOTHBIX

LleHTpa/IbHas
oceBast

paavaabHas
OunaTepaabHAs

IBY/TydeBast
IIOCTYyIIaTe/IbHasA (MeTaMepus)

IMMOCTYIIATC/IbHO-BpALlATC/IbHAA




Och cuMMeTpuM.

Ocbh cMUMMeTpPUU- 3TO OCh BpallleHHs1. B 3TOM ciy4dae y )KMBOTHBIX, KaK
MPaBUJIO, OTCYTCTBYeT LeHTP CUMMeTPUU. Toraa BpalieHue MOXeT
MMPOUCXOAUTH TOJIBKO BOKPYT ocu. [Ipu aTOM OCBb yanie Bcero nmeer
pPa3HOKa4YeCTBeHHbIe Noaca. Hanpumep, y KMIIeYHOIONTOCTHBIX,

T Pbl UJIU aKTUHUH, Ha OGHOM ITOJIIOCe PACIOIOXKEH POT, HA APYTOM -
MOAOILIBA, KOTOPOU 3TH HEIOABMXHBIE YXUBOTHbBIE IPUKPEIJIeHBI K
cyocrpary. Och CHMMETPHUHM MOXKET COBMAZATh MOP(OIOTHIECKH C
repesHesaHer OChIo Tesa.
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BpamarenpHO-mocTynareabHasi CMMMETPHUs. DTOT TUI CUMMETPUU UMeeT
OrPaHMYEHHOE PACIIPOCTPAaHeHMe B JKUBOTHOM MUpPe. JTa CUMMeTpUs
XapaKTepHa TeM, 4YTO IIPU TOBOPOTE Ha ONpele/IEHHBIMA yIOJI YaCTh Te/la
HEeMHOTI'0 IPOCTYTAeT BIepes, U €€ pa3dMepbl KaXXZbIi C/Ie YOI
slorapuGMHUYECKH YBeTMIUBAET Ha ONPeIe/IEHHYIO BEJTUUYMHY. TakuM 00pa3om,
MIPOUCXOAUT COBMELIEHHE aKTOB BPAllleHUS U ITOCTYNaTe/IbHOT'O ABVKEHUS.
[TpruMepoM MOTYT C/Ty)XUTh CITUPATbHbIE KAMEPHbIE PAKOBUHBI popaMuHUPeED,
a TAK)Ke CIUPAJIbHbIE KaMEPHbIe PAKOBUHBI HEKOTOPBIX FOJIOBOHOTHX
MOJUTFOCKOB ( COBpeMEHHBI HayTH/TYC WJTH MCKOTTaeMble PAKOBHUHBI
aMMOHHTOB). C HEKOTOPHIM YCJIOBHEM K DTOM IPYIIIIE MOYXHO OTHECTH TAKKE U
HeKaMepHbIe CITUPAIbHbIE PAKOBUHBI OPIOXOHOTHX MOJITIOCKOB.
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ByvHTOBasA MU crivpasibHas
CUMMETPUHIL.

BuHTOBasi cMMMeTpHs €CTh CHMMETPHSI OTHOCUTETHLHO
KOMOWHAIIMH IBYX MPeoOPa30BaHUM - TOBOPOTA U
nepeHoca BAOIb OCH OBOPOTA, T.e. UAET MepeMelleHue
BIO/Tb OCH BUHTA U BOKPYT OCU BUHTA. BcTpevarorcst
Jleeéble U npaevle euHmMbl . [[pruMepamMu MpUPOAHBIX
BUHTOB SIB/ISTFOTCSI: OMBeHb HapBaJia (He6O/IbIIOro
KMTOOOPA3HOT0, OOUTAOIET0 B CEBEPHBIX MOPSIX) — JIEBBIM
BUHT;PAaKOBHUHA YIUTKa— MPABbIi BUHT; pOra MaMUPCKOTO
OapaHa — dHaHTHOMOP®BbI (OAMH POT 3aKpPyUeH Mo JIeBOH, a
APyToM 1o rpaBou cniupanu). CrivpasibHast CUMMETPUST He
ObIBaeT uea/TbHOM, HANlpUMep, PAKOBHUHA Y MOJUTIOCKOB
CY>KaeTcsi WIH PacUIUpsieTCsl Ha KOHIIE.




3AK/TIOYEHMUE:

C cumMMeTpuren Mbl BCTpeYaeMcs Be3ie — B IPUPO/eE,
TeXHUKe, UCKYCCTBe, Hayke. [loHsaTre cummerpumn
MIPOXOIUT Yepe3 BCI0O MHOTOBEKOBYIO UCTOPUIO
YyeJ/I0Be4YeCcKOoro TeopuecTtna. [ [pyuHuune cummerpun
HUTPAIOT BAXHYIO POJIb B PU3WKe Y MaTeEMAaTHKe, XUMHUH U
OWOJIOTHU, TEXHUKE M APXUTEKTYPE, YXUBOTIUCH U
CKY/IBIITYPeE, TI033UU U MYy3bIKe. 3aKOHBI TPUPO/IbI,
yIpaB/SOIe HencYepraeMou B CBOEM MHOTOOOpa3uu
KapTUHOU ABJIEHUU, B CBOIO OYepeb, ITOAYUHAIOTCSA
IIPUHLIUIIAM CUMMETPUH.

CyiecTByeT MHOXXeCTBO BUIOB CUMMETPHH KaK B
PACTUTEIBHOM, TaK U B )KMBOTHOM MHPE€, HO IIPU BCEM
MHOT000PA3HM XUBBIX OPTAHNU3MOB, MPUHIIUII CUMMETPUHU
nerCTBYeT BCeraa, v 3TOT PAKT ellle pa3 MogYepKHUBAET
FapMOHUYHOCTH HALLIEr0 MUPA.



