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3aKJII0OYEeHUE



KpUcTanmbi ¢

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 NpU3Mbl, 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 0a00YKHM KaK Obl OTPa’KacTCs B
3epKasie. Mbl TOBOpUM, YTO MOJIOBUHKM 0a00UYKH 3€PKAIBHO
PaBHBI WK 4TO 0a00YKa 001a71aeT INIOCKOCTEI0 CUMMETPHU.




1 Besikuit 3HaeT, 4To, IOCMOTPEB B 3€pKajio, OH YBUIUT caM ceds. Ho
BIVISIMTECh BHUMATENIBHO. BoI 1 3T0? Bl IPOTSHYIH, 370pOBAsCh,
IIPABYIO PYKY, HO Balll JBOMHUK MPOTSIHET 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 mepecTaBiieHO
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€pKall, CIEAbI
KOTOPBIX IMOKa3aHbl MYHKTHPHBIMY JIMHUSMH (3epKaJia
HOCTaBJICHBITICPIICHIUKYJIIPHO K IUIOCKOCTH YepTeka). SICHO, 4TO, OTpas3uB
B 3epKajie J1I00yI0 TOJIOBUHY CHEKMHKH, MBI TTOJIYUYHUM BCE Ty XKe
IECTUIIYYEBYIO 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
(MHBapHUAHTHOCTH) OOBEKTOB IIPH HEKOTOPBIX MPEOOPa30BAHUIX
ONHUCBIBAIOIINX UX NEepEeMEHHBIX. KpucTamibl — 0OBEKTHI B TPEXMEPHOM
IPOCTPAHCTBE, NOATOMY KJlaccuueckas teopusi C. K. — Teopust
CUMMETPUUYECKUX MPEOOpPa30BaHUM B ce0s1 TPEXMEPHOTO IPOCTPAHCTBA C
Y4ETOM TOTO, YTO BHYTPEHHSS aTOMHASI CTPYKTYpa KPUCTAJIJIOB —
TPEXMEPHO-NIEPUOUYECKAS, T. €. ONMMCHIBACTCS KaK KPUCTAIIMYECKAS
pemieTka. [Ipyu nmpeoOpa3zoBaHUsAX CUMMETPUN MPOCTPAHCTBO HE
nehopMHpyeTCs, a IpeodpasyeTcs Kak KECTKoe 1eaoe (OpTOroHalbHOE,
WIIM U30METpHUUECKoe, IIpeoOpa3oBanue). [locie npeoodpa3zoBaHus
CUMMETPHUHU YaCTH 00OBEKTA, HAXOJUBIIHUECS B OJHOM MECTE, COBIAIAIOT C
4acTsIMH, HAXOIAIIUMUCS 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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NMEPDBI I'PYIIIT CUMMETPUIN

Npynna paBHOCTOPOHHErO TPeyrofibHUKa

pynna KyG6a

C.




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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«Ilpupopa! U3 i

pPOCTeiilliero BeuecTBa TBOPUT OHA MPOTHUBONOJIOKHeIIe
npou3BeeHus, 0e3 MaJel

AILIerO YCUINSA, C BeINYalIUM COBepPIIeHCTBOM, 1 Ha BCce KIaAeT
KaKOe-TO He)KHOe MOKPBIBAIO. Y KOKAOTO ee CO3JaHHs 0COO0eHHas CYIITHOCTh, Y KOYKJ0TO0

AB/I€HUA OTAC/IbHOE ITIOHATHUE, A BCEe € INHO»
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Buabl cummeTrpuu.

IMTOBOPOTHAS CUMMETPHSI. loBopsT, 4TO 00BEKT 00/1ailaeT MOBOPOTHOM
CUMMeTpPHeEH, eC/TM OH COBMEIIAETCS CaM € COOO.

IMMEPEHOCHAS (TPAHCJIAIIMOHHAS) CUMMETPHUS. O Takoit ciMMeTpyUm
rOBOPSIT TOT/IA, KOTZA MPHU repeHoce GUTYPhI BAOJIb IIPIMOM Ha KaKOe-TO PACCTOSTHYE A
160 pacCcTOsTHUE, KpaTHOE 3TOU Be/TMYMHEe, OHa COBMEIIAET s cama € COOO0.

3EPKAJIbBHASL CUMMETPUSI. 3epkasibHO CHMMETPUYHBIM CYUTAETCSI OOBEKT,
COCTOSIILIUUA U3 ABYX IMOJIOBUH, KOTOPbIE SIBJISIIOTCS 3€pKa/IbHBIMU JBOMHUKAMU I10
OTHOILIEHUIO APYT K APYTY.

CUMMETPHH ITOAOBHS npenctaBasitor co60ii cBoeoOpa3Hbie aHAIOTH
npeabIIylIiX CAMMETPHI C TOM TULIb Pa3HULIEN, YTO OHU CBSI3aHbI C OLHOBPEMEeHHBIM
yMeHbIlIeHWeM WIH yBeTMYeHUeM MOJ0OHbIX YacTel GUTYPBI U PACCTOSTHUM MEXy
HUMHU. [IpocTeiilinmM nprMepoM TaKoii CUMMETPUU SIB/ISIFOTCSI MaTPELIKH.

KAJIUBPOBOYHbBIE CUMMETPHMU cBsizaHbI C U3BMEeHEeHUeM MacluTaoa.



CUMMETPHS B XKHMBOM ITPUPOJE. CAHAMMETPUS U
ACUMMET PUHI.

CummeTpueii 06/1aal0T 0OBEKTHI U SIBJIEHUS YKMBOI Npupoabl. OHa He TOTBKO PafiyeT 1/1a3 u
BJOXHOBJISIET II09TOB BCeX BpeMeH U HapO/ 0B, a I03BOJIsIeT )KUBBIM OpraHu3MaM JIydllle
MPUCIIOCOOUTHCS K Cpefie OOMTAHMUS U TPOCTO BBDKUT.

B >xuBo#1 Ipupoje orpoMHO€e GOMBLUIMHCTBO YXUBbIX OPraHU3MOB OOHAPY)KUBAET Pa3/IMYHbIE BUbI
CUMMETpPHUU.

BHeurHsIs1 ciMMeTpHsI MOXXET BBICTYITUTH B KayeCTBe OCHOBAHMS KIaCCUPUKALIMM OPIraHU3MOB
(chepuueckas, paguanpHasi, 0ceBast  T.Z.) MUKPOOPraHU3MBbI, )XUBYILHE B YCIOBUSIX C1aGOTO
BO3JIeMICTBYS IPaBUTALIIH, UMEIOT SIPKO BEIPAKEHHYIO0 CUMMeTPUIO GOPMBI.

B HacCTos1Lee BpeMs XOPOIIO M3BECTHO, YTO MOJIEKY/IbI OPraHUYECKHUX BELIeCTB, COCTaB/IAI0LIE
OCHOBY YKUBOM MaTe€puu, UMEKT aCI/IMMETpI/I‘{HbIﬁ XapaKTep, T.€. B COCTaB XXUBOTI'O BEIIECTBA OHU
BXOIAT TOJIBKO 100 Kak IMpaBble, MO0 KaK JIeBbIe MOJIEKYJIBI. Takum o6pa30M, Ka)KJ0€ BelIeCTBO
MOXXeT BXOAUWTDb B COCTaB YXUBOM MaTe€pHH TOJbKO B TOM C/1y4dae, €CJikh OHO o611a,qaeT BITIOJIHE
onpene/1€eHHbIM TUIIOM CUMMETPUHN. HanpyIMep, MOJIEKYJ/IBI BCEX aMWHOKUCJ/IOT B JIFOOOM JKMBOM
OpraHMU3Me MOTYT OBITH TOJILKO JIEBBIMH, CaXapa - TO/JIbKO IIPpAaBbIMH.

IJTO CBOMCTBO >XUBOTO BelleCTBa U €ro MPOAYKTOB XXU3HENEATETbHOCTHU HAa3bIBAlOT ,ZLPICI/IMMETPI/Ieﬁ.
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AcuMMeTpHsI TPUCYTCTBYET y)Ke Ha YPOBHE 3/IeMeHTAaPHBIX YaCTHLL U
NpOsIB/IsieTcsl B abCOMIOTHOM Tpeob/ialaHnH B Halllell BcesleHHOM YacTHil Haz,
antuyactunamu. MizBectasiii pusuk . Jlaiicon mucan: "OTKpbITHS
MOC/IeZHUX NeCSITUNETHI B 00/1acTh PUBUKH 3/1IeMEHTAPHBIX YaCTHI]
3aCTaB/ISIOT HAC OOPATUTh BHUMAaHWeE Ha KOHLEMIIUIO HaPYLIEHUsI CAMMETPHH.
Pa3zButre BceneHHO# ¢ MOMeHTa ee 3apOXXAEHUS BBIT/ISAUT KaK HelpepPhIBHAS
MOC/Ie0BaTe/IbHOCTh HaPYLIEHU CHMMETPHH.

B MoMeHT cBoero BO3HMKHOBEHHSI ITPYU I'PAaHAMO3HOM B3pbiBe BcenenHast 6p11a
CMMMeTPHUYHA U ofHOpoAHa. [lo Mepe ocThIBaHMS B Heil HapylLIaeTcst OZHA
CUMMEeTPHS 3a JPYTOH, UTO CO34AeT BO3MOXXHOCTH JJIsI CYILLeCTBOBAHMUS BCe
60/p1IeTO M 6O/TBLIETO PAa3HOOOPA3UST CTPYKTYP.

MonekynspHasi acumMeTpust oTKpbITa JI. [lacTrepom, KOTOpBIi mepBBIM
BbIZIe/IVJI 'TIpaBble” U 'JieBble’ MOJIeKY/Ibl BAHHOW KHC/IOTHI: IPaBble MOIEKY/IbI
MTOXO)XY Ha MPABbIi BUHT, a JIeBbIE - HA JIEBBII. TaKWe MOJIEKY/Ibl XUMHUKHU
Ha3bIBAIOT CTEpeorn3oMepaMu. MoieKymbI-CTepeOrn30MePhbl UMEIOT
OJVHAKOBBIH aTOMHBIA COCTaB, ONWUHAKOBbIE pPa3MepPhl, OAMHAKOBYIO CTPYKTYPY
- B TO )K€ BPeMsI OHHM PAa3/TMYMMBbI, TOCKOJIBKY SIBJISTFOTCST 3€PKaIbHO
aCMMEeTPUYHBIMU.






Ecu 6b1 )XHBO€ CYIIIeCTBO 0KA3aI0Ch B YCIOBHUSIX, KOTA BCS MTUIIA OblIa Obl
COCTaB/IEHA U3 MOJIEKY/I IPOTHUBOTIOIOXXHOU CUMMETPHH, He OTBeYaloLei
OVCUMMETPUH DTOTO OPTaHM3Ma, TO OHO MOTU010 ObI OT rosioza. B He)XxnBom
BelleCTBe MPABbIX U JIEBBIX MOJIEKY/I TOPOBHY. JlcUMMeTpUs - eAUHCTBEHHOE
CBOMCTBO, 6/1arofapsi KOTOPOMY MbI MOYKEM OT/IMYUTH BEIeCTBO OMOTEeHHOTO
MPOUCXOXXIEHHS OT HE)XUBOTO BelllecTBa. TakuM 06pa3oM, aCHMMETPHUIO
MOYXHO PaCCMATPHBaTh KaK Pa3TPAHUYHUTETHHYIO TUHUIO MEX/y YKUBOU U
HEeXXWBOU IIPUPOJOMA.

CuMMeTpus JIEXKUT B OCHOBE Belllel M IBJIEHU, BhIpaXkast HEYTO oO1iiee,
CBOMCTBEHHOE Pa3HbIM 00beKTaM, TOTJIa KaK ACHMMETPHSsI CBsI3aHa C
WHAWBUAYaTbHBIM BOTUIOIIEHUEM 3TOTO 0011Iero B KOHKpeTHOM o0bekTe. Ha
MPUHLAIIE CUMMEeTPHUU OCHOBAH MeTO/, aHA/IOTHM, TPeI0/Iaratounun
OTBhICKaHHe OOILINX CBOMCTB B Pa3/IMYHbIX 00beKTax. Ha ocHoBe aHamorui
CO3IAI0TCsT GUBUYECKHE MOJE/TH Pa3TUIHBIX 00'bEKTOB U SIBIEHUI. AHAIOTUH
MeXX/y TIPOIeCCaMU TTO3BOJISTIOT OMHMCHIBAaTh UX OOIIMMHY YPAaBHEHUSIMU.



CHUMMETPHUS B MUPE PACTEHUMU:

CrienridrKa CTPOEHUSI PACTEHUM U JKUBOTHBIX OTIPeeisieTCst 0COOeHHOCTSIMU CPefibl OOMTaHUsI, K KOTOPOH OHU
MPHCITOCA0IUBAIOTCS, 0COOEHHOCTSIMU UX 00pa3a XU3HU. Y I000T0 AepeBa eCTh OCHOBaHWeE U BEPIIMHA, "BepX' U
"Hu3", BRIMIOTHSOLIME PasHble QYHKIIMU. 3HAYMMOCTh Pa3/Inysi BEPXHEH U HIDKHEHN YacTei, a TAaKKe HallpaB/eHre
CHJIBI TSDKECTH OTIPEeISIIOT BEPTUKAIbHYI0 OPUEHTAI[AI0 TIOBOPOTHOM OCH "IPeBeCHOTr0 KOHYyCa" U MIOCKOCTEM
CUMMETPUH.

Jlist TUCThEB XapaKTepHA 3epKaJibHasi CAMMETPUSL. JTa Ke CUMMETPHS BCTPEYAETCSI Uy IBETOB, OMHAKO Y HUX
3epKajibHasi CUMMETPHSI Yallle BHICTYTIAeT B COYETAHUH C TIOBOPOTHOM cuMMeTpueil. Hepenku ciydau v miepeHOCHOM
cummeTpuH (BETOUKH aKaluu, pssbunbl). UHTepecHo, YTO B [[BETOYHOM MUPEe HaubO0JIee pacpoCcTpaHeHa TOBOPOTHAS
CUMMETPHUS 5-TO MOPSIAKA, KOTOPast MPUHIIAIIUATIBHO HEBO3MO)XHA B MEPUOANYECKHUX CTPYKTYPAX HEXXHUBOU MTPUPOIBL.
Itor dpaxT akagemuk H. betoB 06bsICHSIET TEM, YTO OCh 5-TO MOPSIZIKA - CBOE0GPA3HbBIN HHCTPYMEHT GOPBOBI 3a
CYILLeCTBOBAaHME, "'CTPAXOBKa MPOTHUB OKAMEHEHUsT, KPUCTA/TM3AL[MH, TIEPBBIM [IArOM KOTOPOU Obl/Ia ObI KX TOMMKA
peureTkoii”" JlefiCTBUTEIBHO, YXUBOM OPraHW3M He UMeeT KPUCTA/UTUIECKOTO CTPOEHHUS B TOM CMBICJIE, YTO IAKe
OTJe/TbHbIE €r0 OPTaHbl He 00/IaZIAl0T TPOCTPAHCTBEHHOM pelneTKoit. OIHAKO YIOPsIIOYEeHHbBIE CTPYKTYDBI B HEM
MIpe/ICTaB/IeHbl OYEHb ITHUPOKO. o ;
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Combi- HaCTOHHJ,I/Iﬁ KOHCTPYKTOPCKI/Ifl mreaeBp. OHU COCTOSAT U3 pAda LIECTUT'PAHHBIX STYEEK.

ITO camasi IJIOTHAS YIIaKOBKa, ITO3BOJISIOIIasA HaPIBBII'o,ZI,HeﬁU.IPIM 06pa30M Pa3MeCTUTH B sTgelike JIMYUHKY U IIpU
MaKCHMaJIbHO BO3MOYXHOM 00'beMe Hanbosiee SKOHOMHO MCII0/Ib30BaTh CTpOHTeHBHbeI MaTepHaI-BOCK.




CUMMETPHA B MUPE HACEKOMBIX, PbIb, ITTHII,
JXUBOTHbIX

TUIIBI CUMMETPHUHU Y XKUBOTHBIX

LleHTpa/IbHas
oceBas

paaviaabHas
OunaTepaabHAs

IBY/TydeBast
[IOCTYyIIaTe/IbHasA (MeTaMepus)

IMMOCTYIIATC/IbHO-BpPALlATC/IbHAA




Och cuMMeTpuM.

Ocbh cMUMMeTpPUU- 3TO OCh BpallleHUs1. B 3TOM ciy4dae y )KMBOTHBIX, KaK
MPaBUJIO, OTCYTCTBYeT LEeHTP CUMMeTPUU. Toraa BpaljeHue MOXeT
MMPOUCXOAUTH TOJIBKO BOKPYT ocu. [Ipu aTOM OCB yaie Bcero nmeer
pPa3HOKa4YeCTBeHHbIe Noaca. Hanpumep, y KMIIeYHOIONTOCTHBIX,

T Pbl UM aKTUHUH, Ha OGHOM ITOJIIOCe PACIOIOXKEH POT, HA APYTOM -
MOAOLIBA, KOTOPOU 3TH HEIOABWXHBIE YXUBOTHbBIE IIPUKPEIJIeHbI K
cyocrpary. Och CHMMETPHUHM MOXXET COBMAZATh MOP(OIOTHIECKH C
repesHesasHer OChIo Tesa.
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BpamarenpHO-mocTynareabHasi CMMMeETPHUs. DTOT TUI CUMMETPUU UMeeT
OrPaHMYEHHOE PACIIPOCTPaHEeHMeEe B YKXUBOTHOM MUpPe. JTa CUMMeTpUs
XapaKTepHa TeM, 4YTO IIPU TOBOPOTE Ha ONpee/IEHHBIMA yIOJ/I YaCTh Tea
HEeMHOTI'0 IPOCTYTAeT BIepes U €€ pa3dMepbl KaXXZbIi C/IeIyIOLINN
siorapudMHUYECKH YBeTMIUBAET Ha ONIPeie/IEHHYIO BeTUYHHY. TakuM 00pa3om,
MIPOUCXOAUT COBMELIEHHE aKTOB BPallleHUs U ITOCTYNaTe/IbHOT'O IBVKEHUS.
[TpriMepoM MOTYT C/Ty)XUTh CITUPATbHbIE KAMEPHbIE PAKOBUHBI popaMuHUPeED,
a TAaK)Ke CIUPAJIbHbIE KaMEPHbIe PAKOBUHBI HEKOTOPBIX TOJIOBOHOTUX
MOJITFOCKOB ( COBpeMEeHHBII HayTH/TYC WJIH MCKOTTaeMble PAKOBHUHBI
aMMOHHUTOB). C HEKOTOPBIM YCJIOBHEM K DTOM IPYIIIIE MOYXHO OTHECTH TAKXKE U
HeKaMepHbIe CITUPaIbHbIE PAKOBUHBI OPIOXOHOTHX MOJITIOCKOB.
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BuHTOBasA MU crivpasibHas
CUMMETPUHIL.

BuHTOBasi cuMMeTpHs €CTb CUMMETPUS1 OTHOCUTETbHO
KOMOWHAIWH JBYX MPeoOpPa30BaHM - TOBOPOTA U
IIepeHoCca BA0JIb OCU IIOBOPOTA, T.€. UJET IlepeMelleHue
BJI0/Ib OCU BUHTA U BOKPYT OCU BUHTA. BcTpeydaroTcs s1ieevble
u npaesvle guHmusl . [ I[pyumepamu NpUpoOIHBIX BUHTOB
ABJISAIOTCS: OMBeHb HapBasia (HeOOJIbIIOro KUTOOOPA3HOTO,
OOUTAIOIIEro B CEBEPHBIX MOPSX) — JIEBbII BUHT;PaKOBHUHA
YIUTKA— MPaBbI BUHT; pora MaMHUPCKOTO OapaHa —
SHaHTHOMOP®HI (OIMH POr 3aKpydeH I10 JIEBOM, a IPYTrOM
10 rpaBo# crupasu). CrivpasibHasi CAMMETPHST He ObIBaeT
HUJea/IbHOW, HalpuMep, PAKOBHHA Y MOJUIFOCKOB
CY)XaeTCsl WUJIM PACLIUPSETCS HAa KOHLIE.




3AK/TFOYEHMUE:

C cumMeTpuen Mbl BCTpeYaeMcs Be3ie — B MPUpoJe,
TeXHUKe, UCKYCCTBe, Hayke. [loHsTrne cummerpumn
IIPOXOAUT Yepe3 BCI0O MHOTOBEKOBYIO UCTOPUIO
YyeJI0Be4YeCcKoro TBopyecTBa. [ IpyuHivIisl cummerpuun
WUTPAIOT BOXHYIO PO/Tb B QU3HKE U MaTEMATUKe, XUMHH U
OHOJIOTHU, TEXHUKE B APXUTEKTYPe, JXUBOIIHUCU U
CKYJIBIITYPeE, MTO33UH M MY3bIKe. 3aKOHbI IPUPOHI,
yIpaBSTIOLIe HEHMCUYEePITAEMOU B CBOEM MHOTOO0Opa3nu
KapTUHOU SIBJIEHUH, B CBOIO O4Yepelb, MOSYNHSAIOTCS
IIPUHLUIIAM CUMMETPHH.

CyiecTByeT MHOXXECTBO BUJIOB CUMMETPUHU KaK B
PACTUTEIBHOM, TaK U B JKXUBOTHOM MUPE€, HO ITPU BCeM
MHOT000pa3uH YXUBBIX OPTAHU3MOB, IPUHIIUII CUMMETPHH
neUCTBYeT BCeraa, M 3TOT PaKT ellle pa3 MogYepKUBaeT
rapMOHUYHOCTH HAlllero MUpa.



