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BBenenue

CummMeTpust SBIISIETCS TOU
UJIEEH, IIOCPENICTBAM KOTOPOU
YEJIOBEK Ha MIPOTSKEHUH BEKOB
NBITAJICS MOCTHYb, U CO31aTh
MOPSJIOK, KpAacoTy

Y COBEPILIEHCTBO.

C cuMmmeTpueit Mbl BCTpedaeMcs B3I - B IPUPOJIE, TEXHUKE,
UCKYCCTBE, HayKe. BcmoMHUM, HarmpuMep CHMMETPUIO, CBOMCTBEHHYIO
0abouKe 1 KICHOBOMY JIUCTY, CHMMETPHIO aTOMHON CTPYKTYPhI
MOJICKYJI U KPUCTAJLJIOB.

[loHsiTHE CUMMETPUU TPOXOAUT YepPe3 BCIO MHOTOBEKOBYIO HCTOPHIO
4eJIOBEUECKOTo TBopUecTBa. OHO BCTpEUAETCs YKE Y HCTOPUKOB
YeJIOBEUECKOTO 3HAHUS: €T0 IMHUPOKO HUCIIOIL3YIOT BCe 0€3 UCKITIOUSHUS
HaIpaBJICHUs] COBPEMEHHOM HayKu. [[pUHIIUIIBI CHMMETPUHN UTPAIOT
BaXKHYIO pOJib B (PU3UKE U MaTEMATUKE, XUMUHU U OMOJIOTHH, TEXHUKE U
ApPXUTEKTOPE, )KUBOIHUCH U CKYJIBITYPE, TOA3UHA U MY3bIKE. 3aKOHBI
PUPO/IBI, YIIPABIIAIONINE HEMCUEpIaeMoi B CBOEM MHOT000pa3uu
KapTUHOM SBJICHUH, B CBOIO OUYEPEb, NOUNHAIOTCS MPUHLIUIIAM
CUMMETPHH.

MO0>XHO MPUBECTH HE MAJIO MPUMEPOB, TEMOHCTPUPYIOITNX
MPaBHWIHLHOCTH (POPMBI (CHMMETPUYHOCTH) OOBEKTOB WJIH MPEIMETOB,
co37aHHBIX uesoBekoM. [Ipexke Bcero, apXuTeKTypHbBIE COOPYKEHUS.
Hanpumep, 3manus bonwmoro tearpa B MockBse.

[IpakTryecku Bce TPAHCTIOPTHBIE CPENICTBA, HAUMHAS C TEJIETU U KOHYAs
peakTUBHBIM JaiiHepoM. [IpenmeTsl nomarHero oouxoja (mocyaa,
Meb6enn). HekoTopble My3bIKaabHbIE HHCTPYMEHTBI: OOBIYHAS TUTApPA,
CKpHIIKa, OapadaH...

JIeMCTBUTENBLHO, TBOPEHUE YEIIOBEUECKUX PYK YACTO UMEIOT
CUMMETPUYHYIO (POpMy (XOTS U HE BCETa; MPE/ICTaBbTE, HAITPUMED,
posib uiu apdy). Uem xe 00bSICHIETCS YacTO MPUCYTCTBUE CUMMETPUH
B UEJIOBEYECKOM TBOPUYECTBE?

Cummetpust GOpMBI TOTO WJIM UHOTO O0BEKTA MOKHO ONIPEAEIATHCS
1ierecoo0pa3HocThio. HUKOMY He Hy»KeH KpUBOOOKHM TEIIIOXO0 WIIH



CaMOJIET C KPbUIbIMH pa3HOU AnuHbl. Kpome Toro, CHMMETpUYHBIE
00BEKTHI KpacuBbL(cM.U.61-63). Tlo- BUumUMOMY, Hjiesi CHAMMETPUU
OpraHMYECKH MPUCYIIA BCEMY YEIIOBEUECKOMY TBOpUYeCTBY. OqHAKO
ObLJIO0 OBl HEMPABWIIBHO JyMaTh, YTO CUMMETPUS IPUCYTCTBYET B
OCHOBHOM B TBOPEHUSIX YEJIOBEKA, TOT/Ia KaK MPUPOIA MPEANTOUUTAET
IPOSIBISATHCS B HECUMMETPUYHBIX (WJIH, KaK €lle TOBOPAT,
accuMeTpuuHbIX) popmax. C cuMMeTpUeil B TPUPOJIE Mbl BCTpEUaEMCS
HE MEHEE 4acTo, YEM B YEJIOBEUECKOM TBOpUecTBE. FIMEHHO mpupoaa
W3/1aBHA y4MJia YeJIOBEKa MOHUMAaTh CHMMETPHIO, a 3aTEM U
N0JIb30BaThes €10. KTo He mo0oBanicsa cMMMETpUYHBIMU (hopMamMu
CHEXUHOK, KPUCTAJJIOB, JINCThEB, IBETOB? CHMMETPUYHBI dKUBOTHEIE,
PBIOBI, ITUIIBI, HACEKOMbIE. CUMMETPUYHO YETIOBEYECKOE TEIO.
CuMmeTpudHbIe 00BEKTHI OKPYKAIOT HAC OYKBAJIIBHO CO BCEX CTOPOH.
Ho He Tonbko 00beKThl. CUMMETPHS HPUCYTCTBYET TAKXKE B
PETYJISIPHOCTH CMEHBI THSI 1 HOYM, BpeMEHH Trojia. OHa MpOSIBIIAETCS B
PUTMUYECKOM IOCTPOCHUU CTUXOTBOPEHHUS. DaKTUUECKU Mbl UMEEM
JIeJI0 C CUMMETpHEN Be3Jie, riae Habmo1aeTcs Kakasi- J0o
yIOPSA0YEHHOCTh. CUMMETpPHS, IOHUMAEMasi B CAMOM IIUPOKOM
CMBICJIE, IPOTUBOCTOUT XA0CY, OECTIOPSIIKY.

[Tony4aercs, 4TO CUMMETPUSI- TO YPABHOBEIIEHHOCTb,
yHOPSI0YEHHOCTh, KpacoTa, COBEPIICHCTBO, HAKOHEII,
nenecoo0pa3HocTb. OTHAKO TaKOE ONPENEICHUE CHMMETPUU BBITIISIIUT
CJIUIIKOM OOI11€ U HEKOHKPETHO. A YTO UIMEHHO TOHUMAETCsI MO/
TEPMUHOM «CUMMETPHUS» KOHKPETHO?

TepMHUH «CUMMETPUS» TI0 - TPEYECKUE O3HAYAET «COPA3MEPHOCTb,
MPONOPIMOHATBHOCTD, OJJTUHAKOBOCTh B PACIIONIOKEHUH YacTei». Ho
TaKo€ ONPEACICHUE CHMMETPUHA HEKOHKPETHO.

MareMaTuyecku cTporoe npeACcTaBiI€HUEe O CAMMETPUH
c(hopMHUPOBAIOCH CPABHHUTEIHHO HeJaBHO - B XIX Beke. B Hanbonee
npocToit TpakToBke (1o I'.Beitnto) coBpemMeHHOe orpe/iesieHre
CUMMETPHUH BBITJISIIAT MPUMEPHO TaK: CUMMETPUYHBIM HA3bIBACTCS
TaKOM 00BEKT, KOTOPBIM MOKET KaK-TO U3MEHSTh, MOJTy4asi B pe3yJibTare
TO €, C YETO HAYaJL.

To ecTb, COBpEMEHHOE MIPEJACTABICHUE O CAMMETPUU MPEANOIATacT
HEHM3MEHHOCTh 00BEKTA [0 OTHOIICHUIO K KAKUM- TO TTPe0oOpa30oBaHUSAM.



§1. 3epkanbHas cuMMeTpHs

Y10 MOKET OBITH OOJIBIIIE, TOXO0XKE
Ha MOIO PYKY UJIM MO€ yXO, YeM
UX COOCTBEHHBIE OTPAXKEHUS B
B 3epkane? U1 Bce xe pyky,
KOTOPYIO sl BUXKY B 3€pKajie
HEJIb3S IOCTABUTh HA MECTO
HACTOSAIIEH PYKH. ..

Nmmvanynn Kant

[TocTaBbTe Mepen coOOi Ha CTOJIE 3epKaJIO, MOJIOKUTE Mepe]] HUM
6ymary u HarmmmTe jBa ciosa: «<KODE» n «HAW».

B3risinyB B 3epKajio, Bbl YBUJIUTE CTPAHHYIO KAPTUHY: CJIOBO
«KO®E» coxpaHuiio cBO€ 3HaU€HHE, a OyKBbI BTOPOTO CJIOBA
MIEPEBEPHYJIMCH «BBEPX HOTAMM.

bykssl cnioBa « KODE) Takxke nepeBepHyINCh, HO T.K. OHU
CUMMETPUYHBI OTHOCUTEIBHO TOPU30HTAIBHOM OCH, TO UX
HayepTaHHs B 3€PKAJI€ HE UBMEHUIIUCh.

Kaxapiii 13 HAC MOKET JIETKO MOJTYUYUTh CHMMETPUYHYIO PUTYpY,
C/IeJIaB KJISIKCY Ha JIUCTe OyMaru, 3aTeM MEepeBEPHYB JIUCT U CIIeTKa
MIPUYKaB €Tro MOJOBUHKHU. (pHc. 1)

[Ipenrnonoxum, 4To OJIHA OJIOBUHKA OOBEKTA SIBISETCS
3€pKaJbHBIM JIBOMTHUKOM IO OTHOIIEHUIO K JIPYTOM €ro MOJOBUHE.
Takoit 00bEKT HA3BIBAIOT 3€PKATBLHO CUMMETPUYHBIM. OH
npeoOpaszyercs caM B ¢e0sl IpU OTPaKEHHUH B COOTBETCTBYIOIICH
3€pKaJbHOW IIOCKOCTH; ATY IJIOCKOCTh HA3bIBAIOT MIIOCKOCTHIO
cummeTpuu (7)

B ciydae nsymepHoOro (IiocKoro) 00bekTa BMECTO IJIOCKOCTH
CUMMETPHUU PACCMATPUBAETCS OCb CHMMETPHH - JIMHUS [IEPECCUCHUS
MJIOCKOCTH CUMMETPHH C TJIOCKOCTBIO 00BekTa. B citydae ofHOMEpHOTO
(JiuHEeNHOr0) 00BEKTA pacCMATPUBAETCS LIEHTP CUMMETPUH - TOUKA
nepecedyeHus NpsMon 00bEKTa C MIIOCKOCTHIO CUMMETPHH.

Ha pucyHke 2 nmpuBeneHbl NpUMEPHI 3e6pKaTbHO CUMMETPUUYECKUX
OOBEKTOB:

a) ofHOMEpHBIN 00BEKT (O - LIEHTP CUMMETPUH )

0) nBymMepHbIit 00beKT (MN- 0Ch CUMMETPUH )



B) TPEXMEPHBIA 00BEKT (S- MIOCKOCTH CHMMETPHH )
OnHOMEpHBIN 0OOBEKT UMEET HE 00JIee OJTHOTO IIEHTPAa CUMMETPHUH.
JIByMepHBIi 00BEKT MOXKET UMETh HECKOJIBKO OCE CUMMETPHH, a
TPEXMEPHBIN HECKOJIBKO IUNIOCKOCTEN CUMMETPUU. Tak, HanpuMmep,
MPABUWIbHBIN IECTUYTOJIbHUK UMEET IECTh OCEN cuMMeTpuu. Tak,
HaIlpUMeED, MPABUIIbHBIA IECTUYTOJIbHUK UMEET IECTh OCEU
CUMMETPUU. BECKOHEUHOE YUCIIO 0CEN CUMMETPUN UMEIOT 111ap,
KPYroBOM HWJIMHAP, KPYTOBOW KOHYC, SJIMIICUO]] BPAILICHHUS.
BepHeMcs K HameMy npuMepy co cioBamu «HAW» 1 «KODE»
(OHM HaAIMCaHBI COTJIACHBIMU NIeYaTHbIMU OykBamu). Ho Temnepb
MOCTaBUM 3€PKaJIO TaK, YTOOBI JIMHUS MTEPECEUEHUS ITOCKOCTH
3epKaja ¢ INIOCKOCTHIO JINCTA AEIWIIA 3TH CI0BA IMOIOJIaM IO
ropu3oHTanu. N uro xe Mol BuAMM? CnoBo «KODE) HEU3MEHHBIM,
TOTJ1a KaK CJIOBO «YAWN» U3MEHHIOCH JI0 HEY3HABA€MOCTH. DTOT
«poxycy» umeeT mpoctoe 00bsicHeHue. Pazymeercs, 3epkaio
OJIMHAKOBBIM 00pa30M OTpaKaeT Hy K HYIO MOJIOBUHY ciIOB. OJIHAKO B
oTiany ot cioBa «9AN» croBo «KODE» obnanaer
TOPU30HTAIIBHOM OChI0 CHMMETPHH: UMEHHO IO 3TOMY OHO HE
HCKaXKaeTcs IPU OTPaKEHUU B 3€pKaJie.
JlomyctuM, 4T0 0OBEKT XapaKTEPU3YEeTCs €IMHCTBEHHOM TIIOCKOCTHIO
(ochio) cummeTpun. Paspexxem 00BEKT MO MIOCKOCTH (OCh)
CUMMETPHUU HA JIBE MOJIOBUHKU. DTH JBE MOJOBUHKU SIBIISIOTCS,
OYEBHUIHO, 3€PKAJTHLHBIMU N300paXKEHUEM JIPYTOH.

Cy1IecTBEHHO, YTO caMa Mo ce0e Kakaasi U3 MOJOBUHOK 3€pKaIbHO

acuMmmeTpuyHa. PaccMarpruBaeMbie MOJIOBUHKHU YHAHTUOMOp(aMu.

DHaHTHOMOP(BI- ITO Mapa 3epKaTbHO ACUMMETPUYHBIX 00OHEKTOB
(buryp), SBASIONIUXCS 3€PKATBHBIM H300paKEHUEM OJUH JIPYTOro.
DHaHTHOMO(aMU MOTYT OBITh OT/ACJIbHBIE 00BEKTHI, HO MOTYT OBITh U
MOJIOBUHKH COOTBETCTBYIOIIUM 00pa30oM pa3pe3aHHoro oobekra. UToObl
pa3IuunUTh DHAHTUOMOP(QHI B JAaHHOU Mape, BBOAAT 0003HAUCHUS
«JIEBBI» U «mpaBblit». OAuH U3 Y HaHTUOMOPGOB JIEBBIN, a IPYyroi
npaBblii. He uMeeT npuHIUNNATBLHOTO 3HAYCHUS, TPAIULIUH, TPUBBIYKH.
Ha pucyHke 4 nmpuBeeHbl IPUMEPHI

-TpeXMepHbIN I3HaTHOMOP(OB (pHC. a, 0)
-IBYMEPHBIX Y3HAHTHOMOP(GOB (puC. a, 0)

JIByMepHbIe S HAaHTHOMOP(DBI HEJIb3S COBMECTUTH APYT C IPYyTOM
HUKAKUMU MEPEMENICHUSIMU U TIOBOPOTAMU B MPOCTPAHCTBE ATUX
YHAHTUOMOP(OB, TO €CTh B IIIOCKOCTH. J[J1s 3TOr0, 4TOOBI COBMECTUTH
WX HAJI0 BBITIOJIHUTH HOBOPOT B TPEXMEPHOM MPOCTPAHCTRE:



NepPEBEPHYTH MIIOCKOCTh 00paTHOM CTOpOHOM. UTO ke KacaeTcs
TPEXMEPHBIX IHAHTUOMOP(POB, TO JIJISI KX COBMEUIEHUA MOTPEOOBAICS
OBl IOBOPOT B YETHIPEXMEPHOM MPOCTPAHCTBE. BHIMTOIHUTH Takon
MOBOPOT U Ja)Ke MPEACTABUTH €r0 MBICIEHHO, OU€BUIHO, HEBO3MOXKHO.
[ToaTOMY 17151 TPEXMEPHBIX SHAHTUOMOP(POB CIIPABEITUBO
YTBEP)KJECHUE: HUKAKUE IEPEMEHHBIE UM TIOBOPOTHI HE B COCTOSIHUU
0oOpaTUTh JEBbIA SHAHTUOMOP() B MpaBblii U HA00OPOT. (13)

§2. I[ToBTOpHAst cCUMMETpHUS

[Tpennonoxxum, 4To 0OBEKT COBMEIIAETCS caM ¢ cCOO0H MpH MOBOPOTE
BOKPYT HEKOTOPOU OCH Ha yroJ, paBHa 360°/ n (Mau KpaTHBIN 3TOMN
BeNnuuHe), e n =2,3,4... B 3ToM cityyae roBOpsAT 0 OBOPOTHOM
CUMMETPHH, & YKA3aHHYIO OCh HA3bIBAIOT IOBOPOTHOM OCHIO N- T'O
nopsiaka. Hampumep OykBbl «» 1 « Dy UMEIOT TOBOPOTHYIO OCh 2- TO
MOPSJIKA, a ETUIIETCKAs MUpaMu/ia- MIOBOPOTHYIO OCh 4- TO mopsiaka. Ha
PUCYHKE 5 JaHbl MPUMEPHI MTPOCTHIX OOBEKTOB C TOBOPOTHBIMHU OCSIMU
Pa3HOro MOopsJIKa — OT BTOPOTO /10 MATOr0. Y TPEXMEPHOTO 00OBEKTa
MOET ObITh HECKOJIbKO TOBOPOTHBIX oceil. Hanmpumep, nepBoiii 00bEKT
Ha PUC.5 UMEET HE OJIHY, a 3 MOBOPOTHBIX OCU BTOPOTO TMOPSJIKA,
BTOPOI 0OBEKT UMEET HAPSIAY C MOBOPOTHOM OCHIO 3- TO MOPsJIKA TPU
MOBOPOTHBIE OCH 2- TO MOPSAJKA, TPETUN OOBEKT UMEET HAPSILY C
NOBOPOTHOM OCBIO YETBEPTOIO MOPSAAKA YETHIPE MOBOPOTHBIE OCH 2- TO
nopsiika ( 1OMOTHUTEIbHBIE TOBOPOTHBIE OCH MOKa3aHbl HA PUCYHKE
HITPUXOBBIMU MPSIMBIMHU ).

PaccmotpuM ky0. Jlerko cooOpa3uth, 4TO OH UMEET TPH
MOBOPOTHBIE OCH 4- 1o mopsiaka (puc 6.a). [Ipu 6o1ee BHUMATEIbHOM
pPacCMOTPEHUN OOHAPYKUBAIKOTCA IECTh IOBOPOTHBIX OCEM 2- I0
MOPSIIKA, TPOXOAAIINX Yepe3 MPOTHUBOIOIOKHBIX apaJlIeIbHbIX pedep
(puc. 6. 6), a Tak)Ke YEThIPE MOBOPOTHBIC OCH 3- TO MOPSJIKA,
COBIIAIAIOIIME C BHYTPEHHUMU JUaroHaisiMu Kyoa ( puc. 6. B ). Takum
o0pa3oM, KyO uMmeeT Bcero 13 moBOPOTHBIX OCEH, Cpear KOTOPBIX
BCTPEYAIOTCA OCH 2- T0, 3- T0, 4-Tr0 TOPsJIKA.

HNHTepecHa MOBOPOTHASE CHMMETPHS KPyTroBOro mumHapa. OH
uMeeT OECKOHEUHOE YHCIIO MMOBOPOTHBIX OCEH 2- IO MOPSIKA U OJTHY
MOBOPOTHYIO OCh OECKOHEUYHO BBICOKOTO Mopska (puc 6. r).

JIist onricaHusl CHMMETPHUH KOHKPETHOTO 00BEKTA HAZIO yKa3aTh BCE
MTOBOPOTHBIE OCU U UX MOPSIOK, & TAKKE BCE TNIOCKOCTU CUMMETPHH.



§3. 3epKaibHO — IMTOBOPOTHAS CUMMETPHS.

BripexkeM u3 MI0THOM OyMaru KBaJipat U BIIUILIEM BHYTPb €r0 KOCO
Ipyroi kBajpar (puc 7). 3aTeM OTOTHEM YyTJIbl OyMaru 1o JUHUSM,
OTrpaHUYUBAIONIUM BHYTPEHHUM KBaJIpaT (COCEIHUE YTIiIbl OTTMOAIOTCS B
MPOTUBOIIOJI0KHBIE CTOPOHBI). B pe3ynbTare nojsydyum 00BEKT,
IMOKa3aHHbIM HA pUCYHKE B. OH nMeeT MOBOPOTHYIO OCh 2- TO NOPSIKA
(ock AB) u HE UMeeT TII0CKOCTEeW CUMMETpHH. byieM paccmaTpuBaTh
Hallle U3/IeIUue CHavalia CBEpXY, a 3aTeM CHU3Y (C MPOTHUBOMOJIOKHON
CTOPOHBI JIUCTA). MBI OOHAPY UM, HUKAKOT'O Pa3JIMUUs MEXKITY
«BEPXOM» U «HU30M» HET; B 000UX CIydasiX 0OBbEKT BBIMJISIUT
OJIMHAKOBO. M B CBSI3U C 3TUM BO3HUKAET MBICIIb, UTO ITOBOPOTHAS
CUMMETPHUSL 2-TO MOPAJIKA HE HCUEPIBIBAET BCEH CUMMETPUHU JIAHHOTO
0O0BEeKTa.

JlononHuTeNbHAsE CUMMETPUS, KOTOPOU 001afaeT Halll 00BEKT, 3TO
TaK Ha3bIBaeMasi 3epKajbHO- IOBOPOTHASI CHMMETPHUSI: OOBEKT
COBMEIIIAETCS caM co00M B pe3yibTare moBopota Ha 90° Bokpyr ocu AB
U nociienyromero orpaxenus miockocteio CDEF. Ocs AB Ha3bIiBaroT
3epKaJIbHO — MTIOBOPOTHOM OCKIO 4- TO nopsiaka. Takum o0pa3om, 37eCh
HAOJI0JaeTCs CUMMETPUSI OTHOCUTEIIBHO JIBYX TOCJIEIOBATEIIbHO
BBINOJIHEHHBIX Olepanuii noBopoTa Ha 90° 1 OTpakeHUs B IUNIOCKOCTH,
MEPICHANKYIISIPHOM K ocu moBopoTa (13).

§4 IlepeHocHas (TpaHCISALMOHHAS) CHMMETPUSI.

PaccmoTpuM miiockyro purypy, uzo0pakeHHyro Ha pucyHke (9. a).
[Ipu nepenoce Baosb npsiMoid AB Ha paccTosiHue s (MU KpaTHOM 3TOM
BeIMUMHE) UTypa COBMEIIAETCS cama co00il. B a3ToM citydae roBopsT
O IEPEHOCHOM, WX TPAHCISALMOHHON, cuMMmeTpuH. [Ipsmas AB
HAa3bIBAETCS OCBIO MIEPEHOCA, & PACCTOSHUE S- SJIEMEHTapPHBIM
NEePEHOCOM Wi nepruoaoM. CTporo ropopsi, CAMMETPHUYHAS 11O
OTHOLLIEHHUIO K MepeHocaM (purypa A0axKHa ObITh OECKOHEYHO JITTUHHOMN
B HapaBJIEHUU OcH niepeHoca. OTHAKO MOHATUE IEPEHOCHOU
CUMMETPHUHU NMPUMEHSIOT U B cliydyae GUTyp KOHEUHBIX pa3MepoB, UMes B
By HaOJII0JaeMOe WIH MEPEHOCHOE YaCTUYHOE COBMEIIEHUE (PUTYPHI.
N3 pucynka (9. 6) BUJIHO, YTO IPU IEPEHOCE KOHEYHOU (DUTYPHI HA
paccTostHue S BJOJIb IpsiMoii AB HaOmrogaeTcss COBMEIIEHHE ydacTka 1
Y y4acTka 2.



C nmepeHOoCHOM CUMMETPHUEN CBSA3aHO BAXKHOE MOHSATUE JIBYXMEPHOU
MIEPUOINYECKON CTPYKTYPBI — INIOCKOM pemeTku. [1nockas pemerka
MOKET ObITh 00pa30BaHa B pe3yJIbTAaTe MEPECCUCHUS IBYX CEMEICTB
napajuleibHbIX, PABHOOTCTOSIIIUX APYT OT Apyra npsmeix (puc 10).
Touku nepeceyeHurs NPSIMbIX HA3BIBAIOT y3JaMH peiieTku. YToObl
3a/1aTh PEMIETKY, TOCTATOYHO 33/1aTh €€ AIEMEHTAPHYIO AYEUKY U 3aTEM
MEPEHOCUTH ITY STYEHKY MapaJiesIbHO camoil ce0e BIoJb npsimoit AB
Ha PacCTOSTHUU, KPaTHOM b. 3aTeM, 4TO 2JIEMEHTapHYIO SYEHKY JaHHON
pelIeTKu MOYKHO BBIOpaTh pa3HbIMU criocobamu. Tak, MOKHO BBIOpaTh B
Ka4eCTBE 3JIEMEHTAPHOM S4YEHKY, KOTOpas Ha pucyHke 10 3akparieHa
KpacHbIM 1BeTOM. OTHAKO MOXHO ObLIO ObI BOCTIOJIB30BATHCS U JIFOOOM
U3 3alITPUXOBAHHBIX HA PUCYHKE STYEEK.

ITepenocHas cuMMETpPUS INIOCKOW PEIIETKH MTOJIHOCTHIO
OIIPE/ICIIAETCS. COBOKYITHOCTBIO IBYX BEKTOPOB (BEKTOPHI S U b pHCYHKe
10). PaznuyaroT NsATh TUIOB IJIOCKUX PEIIETOK (TIATh THUIIOB
MEPEHOCHOW CUMMETPUH Ha TIJIOCKOCTH ); OHU MTOKa3aHbl Ha puUcyHKe 11.

a) s=b, y=90° (kBagpaTHas peIICTKA);

0) s# b, y=90° (mpsiMOyTOJIbHAS PEIIETKA);

B) s=b, y=60° (rekcaroHajabHas peIieTKa);

r) s=b, y=90°, y=60° (poMOHUecKas pelieTKa);
1) s b, y£90° (kocas perierka).

C nepeHoCHO CUMMETPHUEN B TPEXMEPHOM ITPOCTPAHCTBE CBSI3aHO
IIOHATHUE TPEXMEPHOM MEPUOAUUECKON CTPYKTYPhI — IPOCTPAHCTBEHHOU
pemieTku. Takas pemeTka MOXET paCCMATPUBATHCS KaK pEe3yabTaT
MIEPECEUCHUS TPEX CEMEMCTB MapaJUICIIbHBIX MIOCKOCTEN. [lepeHocHas
TPEXMEPHOM PEUIETKH OMPEAEIAECTCS COBOKYITHOCTBIO TPEX BEKTOPOB,
3aJAr0IIMX AIEMEHTAPHYIO AYENKY pemeTku. Beero cymecrByer 14
TUIOB MPOCTPAHCTBEHHBIX PEIIETOK, PAIAYAKOIINXCS 110 TUILY
MepeHoCHOU cuMMeTpun. MHade roBops, cymectByet 14 Tumnon
pemetok Bpasa ( Bpaes dpanirysckuit kpuctamiorpad XIX Beka).

§5. «CocencTBo» NEPEHOCHON U MOBOPOTHOM CHMMETPUH.

[lepeHocHas ¥ MOBOPOTHASI CHMMETPUH MOTYT «COCEICTBOBATH
npyr ¢ npyrom. Tak, kBajgpatHas pemetka (puc 11.a) odmamaer
ITOBOPOTHOM CUMMETPUEN 4- TO OPSAJKA, & TEKCArOHAJIbHAS PEIIETKA
(puc 11.B) — mOBOpOTHOM cuMMETpHUH 6- ro nopsaka. Yucmio



MOBOPOTHBIX OCEH Y PEIIETKH, KaK HETPYAHO COOOpa3uTh, OECKOHEUHOMN

peueTku (MOBOPOTHOM OcH 4- ro NmopsijiKa) IPOXOJAT Yepe3 LEHTP

KaXJIOW KBAJIPATHOU STYEUKH, & TAKXKE UYEPE3 KAXKIBIN YIOJl PEIICTKHU.
OpHako repeHocHas U MOBOPOTHAsI CHMMETPHSI — COCETU

«HEY>XKUBUMBBICY. [Ipy HaTMYUK TTEPEHOCHON CUMMETPHUH BO3MOYKHBI

MMOBOPOTHBIE OCH JUIb 2,3,4 1 6- TO OpsIKa.

Jlokaxem 3T10.

ITycte TOukn A u B Ha pucyHke 12 — y31161 HEKOTOPOH TIOCKOU
pemietku (| AB |=a). [Ipeanokum, 9To yepes 3TH Y371kl NEePIEeHIUKYISTPHO
K IJTOCKOCTH PEIIETKH MPUXOAAT TOBOPOTHBIE OCH N-TO MOPSIKA.
[ToBepHeM perieTky BOKpyT ocu A Ha yros o =360°/n, 0003HaunM uepes
C HoBoe nonoxkenue yrina B. Ecnu Obl penierka Obliia MOBEpHyTa Ha
yIroJl o BOKPYT ocu B B Ipyryto cTOpoHy, TO y3el A 3aHsUI MOJ0KEHUE
D. Hanuuue nepeHocHoM cummeTpuu Tpedyet, yToObl Touku C u D
COBIAJAIH C y3i1amu pemieTku. Cie1oBaTeabHO [CD=m|AB |ma, I/ie m-
nenoe yucio. M3 paBaodounoi tpaneruu ABCD (cM. pucl?2) cienyer,
yTo |CD|=ax2a* COS a. Takum o6pazom, a (1£2COS a)=ma, To ecTh
COS o= £(m-1)/2. ITockoabKY | COS 0. | HE MPUHAIJICKHUT 1, TO,
CJIEOBATENbHO -2 HE MPUHAICKUT (Mm-1) He npuHagiexuT 2. OTcroaa
BUJIHO, YTO BO3MO>KHO JIUIIb CICAYIOIIUE MATh CIy4aeB:

1) m=-1, cosa=-1, ¢=180° n=2 (1MOBOpOTHASI CHMMETPHS 2- TO

MOpsJIKA)
2) m=0, cos o« =-1/2, ¢=120°, n=3 (moBOpoTHasi CHMMETpHUs 3- TO
TOPSIIKA)
3) m=1? cos a =0, «=90°, n=4 (moBopoTHasi CHMMETpHus 4- TO
MOPSIKA)

4) m=2, cos a =1/2, «=60°, n=6 (MOBOPOTHAsI CUMMETpPHs 6- TO
OPSIIKA)

5) m=3, coS a =1, o=0°
Mps1 BuuM, TakuM 00pa3oM, 4TO TPH HATMYHUH IIEPEHOCHON CHMMETPHH
MPUHIMIIHAIBHO HEBO3MOKHBI TOBOPOTHOM CUMMETPHH.
[IprHIMTIATBEHO HEBO3MOXKHBI TIOBTOPHBIE OCH 5-TO TOPSIKA, a TAaKKe
BCEX MOPSAKOB BhIlie 6-ro. (13)

§6. Ckonb3s1ias IIoCKOCTh (0OCh) CHMMETPHH.

Panee Ob1ITIO ITIOKAa3aHO, YTO C IMOCJICA0BATCIbHO BBIIIOJIHACMbBIMHA
oncpatusIMU IOBOPOTA U OTPAKCHUA MOKCT OBITH CBSA3aH HOBBIN THII
CUMMCTPHUH — 3CPKAJIbHO-ITIOBOPOTHAA CUMMCTPHUA, KOM6I/IHI/IpOBaHI/IC
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MOBOPOTOB WJIM OTPAKEHUM C MEPEHOCAMHU TaK K€ MOXKET BBISIBUTh
HOBBIC TUIIBI CUMMETpUU. B KauecTBe mpuMepa OTMETUM CUMMETPHUIO,
OTBEYAKOIIYH HAJTUYUIO TaK Ha3bIBAEMOM CKOJIB3SIIIEN TNIOCKOCTH
CUMMETpPHUH (TOYHEE, CKOJIB3AIIECH OCM CHMMETPHUH, TaK KaK
paccMmarpuBaeTcs miockas purypa). Ha pucynke 13 nzo0Opaxkena
durypa, obnanaroras NepeHOCHON cuMMeTpren BoJib ocu AB ¢
MIEpHUOJIOM 2a.

HetpyaHo BUIETH, UTO 34€CHh UMEET MECTO €III€ OJIUH TUI
CUMMETPHUHU — CHMMETPHSI OTHOCUTEIILHOTO MepeHoca Boab ocu AB ¢
MIEPUOJIOM a U MOCEIYIONICH OChI0 CUMMETPHH C TiepruoioM a. (1)
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BHeknaccHoe 3aHsTHE 110 TEME:
«CumMeTpuYHbIE (PUTYPBI».

OmHUM U3 YCIIOBUN YCIIEITHOTO YCBOSHUS YUAITUMUCS
CUCTEMATUYECKOT0 Kypca TeOMETPUH SIBJISETCSA HAIMUKE Y HUX XOPOIIIO
Pa3BUTHIX MTPOCTPAHCTBEHHBIX MIPECTABICHUM.

3amaca mpoCTPaHCTBEHHBIX MPE/ICTABIICHUH, HAKOIIJICHHBIX paHee,
SIBHO HEJIOCTATOYHO U JIJIsl yCBOEHUS IUIAHUMETPUH, TEM OoJiee 1Jis
YCBOCHHS TE€OMETPUH TPEXMEPHOTO MIPOCTPAHCTRBA, TTIOATOMY 3a/1aua
TATBHEHIIIET0 UX Pa3BUTHS y YUAITUXCS B MPOIECCE N3YUCHHUS
TCOMETPUH SBIISCTCS OJTHOM U3 MPOCTPAHCTBEHHBIX 3a]1ay.

Hawnbomnee >phexkTUBHBIM CPEICTBOM JJIsSI pa3BUTHUSA
IIPOCTPAHCTBEHHBIX MPEICTABICHUH Y YUAITUXCS SBIISICTCS
WCIIOJIb30BaHKUE HATJIATHOCTU B YUEOHOM TIPOILIECCE: TPUMEPHI U3
OKpY>Kaloliei AeHCTBUTEILHOCTH, MOJICIIM T€OMETPUUECKUX (PUTYD U3
KapTOHA U IIPOBOJIOKH, CTICIIHATBLHO U3rOTOBJICHHBIC PUCYHKH Ha
IJlaKkaTax U KOJOIUJICHKaX, U MHOTO€ JIPyToe.

Bonbliiast pojib B pa3BUTHH MPOCTPAHCTBEHHBIX MPEICTABICHUM
OTBOJIUTCSI YCTHBIM 3aj7ja4aM, B TOM YHCJIC 3a/a9aM Ha TOTOBBIX
YepTeKax.

Bonbiiioe MecTo B IpoIiecce U3I0KEHUsI Kypca TE€OMETPUN JTOTKHO
OBITH OTBEJICHO BHITIOJTHCHUIO YEPTEKEN Ha JOCKE U B TETPAIIX C
WCIIOJIb30BAHUEM PA3JIMYHBIX IIBETOB (IIBETHBIX KapaH IaIlIeH,
dbomacTepoB).

CrnenyeT ynenstb 0c000¢ BHUMaHHUE PA3BUTHIO JIOTHYECKOTO
MBIIJICHHS YYaIIUXCsl, TOCTOSTHHO BBIOMPATh Y HUX HEOOXOIUMOCTh
000CHOBBIBATH BBICKA3bIBAEMBIE TTOJI0KECHUS, HAUMHAS TaKyIo padoTy
psIMO C HavaJla U3y4eHUs, HAUMHas TaKyro paboTy mpsSMo ¢ Havasia
U3Y4YEHHUS Kypca reOMETPHUH TOCJIE€ BBEICHUS MEPBBIX aKCHOM.
N3ydeHue reoMeTpyun NpeanosiaraeT MoCTOSIHHOE Pa3BUTHE TBOPUECKOM,
CaMOCTOSITEIFHON paOOThI yUaIIuxcs Ha ypoke u noMa. [1pu uznoxenuu
Kypca cJeyeT MOCTOSTHHOE BhIpabaThiBaTh y yUaIIUXCsl yCTOMUHUBOE
BHUMaHUE, COCPEIOTOYCHHOCTh, YMEHHE COUETaTh MPOCTYIINBaHUE
paccKa3a yyuTells ¢ 3alrCsAMU B TETPAAAX OCHOBHBIX MBICIIEH; C 3TOU
IIEJIBI0 Ha OTPEICTICHHOM 3Tare o0y4eHus: He0OX0IMMO MTPAaKTUKOBATh
Ha YpOKE pacCKa3-JIEeKIHI0, MPOBOAUTH HTOTOBBIC YPOKH IO JTOCTATOYHO
OOJIBIIIMM TEMaM B BUE 0000IIar0NIEH JTEKIUH.

B nporecce npenogaBanusi Kypca reoMeTpyurd HEO0X0IMMO
MOCTOSIHHO 3a00TUTHCS O Pa3BUTHH MHTEPECA YUalTUXCS K H3y9daeMOu
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TEOPUH, TIOCTOSHHO K HCTOPUYECKOMY MaTepHaty, K
IIPOU3BOJCTBEHHBIM 33/1a4aM, apTYMEHTUPOBAHO MOTHUBUPOBATH
W3YyUYCHHE TTPOTPaMMHBIX BOIPOcoB. (10)

B yueOnuku JI.C. ATaHacsiHa u Jip. pacCMaTpUBaETCs CIieliMaibHasl
rnaBa «Ilepemenienusi, paBeHCTBO (GUTYP», TJI€ BBOASTCS HOHSTHUS
LHEHTPAIIBHOW U OCEBOM CUMMETPHUHU U U3YYaIOTCS MPOIIECTBUM CBOMCTBA
buryp, IMEIOIIUX IIEHTP U OCb CUMMETPHH.

S xo4dy npeIoKUTh BaM IIJIaH 3aHATHS ISl MITAIIIEr0 3BEHA
IIKOJIbHUKOB:

Tema: «CummeTpudHbie PUTYPBI»

Lenu:
BBenenue HOBOTO MOHATHSI «CHMMETPUYHBIE (PUTYPBI»; MOKA3aTh

KaK MOKHO YBHJIETh QUTYPY CUMMETPUUYHYIO IAHHOUW IIPU TOMOIITU
3€pKaJIa; Pa3BUBATh Y YUECHUKOB MPOCTPAHCTBEHHOTO MPEACTABIICHHUS,
aKKypaTHOCTb, IOTUYECKOE MBIILICHUE, YMEHHUE BBITIOJIHUTH YEPTEK KaK
B TE€TpaJu, TaK U Ha Jocke. BripabaThIBaTh y AeTeil HEOOXOIUMOCTh
00OCHOBBIBATH M JIOKA3bIBATh MPABMILHOCTH CBOUX MPEITIOKCHUH.

XO0J1 3aHATHUA.

A ceituac, pe0sTa, S XOuy BaM paccKa3aTb HHTEPECHYIO UCTOPHIO.

OnHax bl Becenbie uenoBeuku — Kapanaam, bypatuHo u
CamMoeNKHH pelInI ONPEIETUTHCS B IIYTEIIECTBUE MO PEKE HA IUIOTY.
Ho niig Toro um Hazgo ObUIO cAenars wioT caMuM. Kapangam HaprcoBan
4 onnHAKOBBIX KBaipaTrka U CaMOJIEIKUH PELINIT ONIPEAETUTHCS B
nyTelecTBUE M0 peke Ha mnoTy. Ho it aToro um Hazo ObUIO caenaTh
10T camMuM. Kapannam HapucoBait 4 OIMHAKOBBIX KBAIPATUKA U
CamoienKiH HavYall MacTepUTh U3 HUX TUIOT. HO 4TOOBI cMacTepuTh
IJIOT, HY’KE€H 4epTek. bypatnHo n CaMOJENKUH CTalld YEPTUThKILIOTHI»
Ha OyMare ¥ BOT UTO y HUX Noydusiock (puc.38): Camoaenkux
HapHUCOBaJ IUIOT U MOCTaBWI oA HUM 1udpy 1, a bByparuno napucosan
IJIOT U MOCTaBWII MOJI HUM HUPPY 2, 3aTE€M MOJIOKUI CBON YEPTEXK
psanoM ¢ pucynkoM CamojienkuHa ( Ha JOCKE MOSIBIISIETCS KPACOUHBIM
YepTEeXK ABYX IJIOTOB) U BHUMATEIBHO MOCMOTPEN Ha PUCYHKH.

- A pa3Be OHM HE OJIMHAKOBBI? — HEYBEPEHHO Npou3Hec OH. — [lo-
MOEMY, OHH UMEIOT OJHY U TY K€ PopMmy.

- [TpoBeps 310 cam, - )xuBO oTo3Baiicss Kapannam. — Hapucyi Touno
TaKOM K€ IJIOT, KaK U IUIOT HOMEP 1, 3aKpack ero u nonpooyu
HaJIOKUTh HA TJIOT HOMEDP 2, TaK 4YTOObI OHU coBOaimu. Eciu 310
MOJIYYUTCS, TO TUIOT HOMEP | ¥ HOMep 2 UMEIOT OAHY U Ty ke hopMmy.
Eciu He nony4uTcs, TO pa3Hylo.
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PebsiTa, naBaiiTe U Mbl C BAMU OJMHAKOBBIE AT IJIOTHI WJIU HET.Y Bac
Ha CTOJIAX €CTh PUCYHOK C ABYMS IJIOTAMU Y OJIMH TUJIOT BBIPE3aHHBIN U3
Oymarwu (Takoi ke kak 1ot Homep 1). Hy, kak momyuunocs? (eciau y
KOT'0-TO MOJIYYUTCSI, CIPOCUTH Kak?)

¥ byparuno nonyuunocbk! Ho CamoeIKiH HEe KaKk HE MOT HOHSITh
KaK 3TO MPOMU30LLI0. (€CIU AETH HE MOTYT CKa3aTh Kak, TO OOBACHSET
KapaHjaar).

- UtoObI 10T BypaTtHO cMOT HAJIOKUTHCS Ha TUIOT HOMED 2, eMy
PUIIOCH €0 NepeBEePHYTh. BuauTe (mokasaTh Ha JOCKE): TENEpb OH
JICKUT 3aKpallI€HHOW CTOPOHOM BHU3. ECiM ke miioT He
IIEpEBOPAYMBATH, TO HATOKUTH €T0 Ha IUIOT HOMEP 2 HUKAK HE YIAeTCH.

[ToripoOyiiTe HaTOKUTh BBIPE3aHHBIN IUIOT HA TUIOT 2.

He nepeBopauusaiite! [lonyumiiocs? A Terneppb nepeBEepHUTE.

Hy, xak, yganocs?

CaMoIeJIKUH CKa3all:

- 5 moHs, HY»KHO pa3nuyarh BepX U HU3. Toraa miaoTel HOMeEp | u
HOMED 2 UMEIOT pa3Hyto ¢popmy. Ho Beqb MyTeIIeCTBEHHUKY Ha TIJIOTY
Ha IJIOTY HE BCE PaBHBI, I'1I€ y IUIOTA BEPX, a I/i€ HU3. Tak 4To
MepeBOpaAYNBATh HAIIIM TJIOTHI HE OyIEM.

TyT Kapangam HeHano0aro 3aaymancs, a TOTOM JIyKaBO
MIOCMOTPEN HA CBOMX JIPY3€UW U TPOU3HEC:

- Ho eciiu BaMm O4Y€HBb YK XOUETCA MPEBPATUTh KaKOl — HUOY b U3
3THX IUIOTOB B IPYrOM, HE MIEPEBOPAUNBASL, TO I MOTY ITOKA3aTh
OJINH UHTEPECHBIM U HEOOBIUHBIM CIIOCO0, KaK 3TO ClIeNIaTh. XOTUTE?
(Bompoc k pedsaTam)

- Koneuno, xorum! — orBeTrin yenoBeuku. Kapanmam ckaszain:

- Torpa crnenuTe BHUMATEIBHO 32 TEM, YTO 51 Oyy JeJaTh.

Kapangamn B3s1 TMCTOK OyMaru ¥ HapucoOBaJl HA HEH JBa IUIOTA.
TouHO Takue ke, Kak wioTkl 1 u 2. [locepeaune Mex 1y HUMH OH
MPOBEJ MPSAMYIO JIUHUIO (PUC. HA JTOCKE, @ YYEHUKHU HAIIUIH TaKOH Ke
PUCYHOK y ce0s Ha napte). [ToToM B3su1 3epKajio U MOCTaBUJI €T0
BEPTUKAJIBHO HA 3Ty NPsAMYI0. Becenbie 4en0BeUKn, HE OTPBIBASICh,
CJIEWIIA 3a TEM, YTO Aejal Kapanaail. Korna oH moctaBui 3epkalo,
OHU Cpa3y K€ 3arjsiHyJIM B HETO U YBUJICIIH. . .

PeGsTa, Bo3pMUTE 3€pKajio, MOCTaBhTE €r0 BEPTUKAILHO HA JIMHUIO,
KoTopyto HapucoBai Kapangami. Uto Bel BuguTe B 3epkaie? (pedsita
OTBEYAIOT, YTO OHU BUJSAT)
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- Ou!- ynuBneHHO BOCKIUKHYJ bypatuno. Mbl k€ OIMH TIOT
3€pKajioM OTIOPOJUIIU. A OH CHOBA TYT, BUJIEH TOYHO TaK K€ KaK OyATO
3epkana u Het. Kapanjamn ckazan:

- BTopo# 10T Mbl IEUCTBUTENBHO, OTTOPOAUIN. 1 ero, KoHeUHO,
HE BUJUM. A B HETO «IPEBPATUIICSD) MPABBINA MJIOT, OTPA3UBIIUCH B
3epkasie. Mbl BUAUM 3TO oTpakeHue. KaxxapIi u3 3TUX IUIOTOB
IPEBpAILIACTCS B 3€pKaje B Apyro. MoKHO CKa3aTh, UTO KAXKIbIN U3
HUX — 3€pKaJIbHOE OTpaXXeHue aApyroro. Bor, Hanpumep 3Tu 1Ba
TPEyTOoJIbHUKA, 3T JBE JUHUM CUMMETPUIHBI APYT ApYyTyY (puc. 39).

[IpoBeprTe C MOMOIIBIO 3€pKaja, YTO 3TU TPEYTOJbHUKHU U JIUHUU
cuMMeTpuuHbl. [Ipuaymaiite u HapuCcyiTe Kakue - 1160 (PUrypsi,
CUMMETPUYHBIE APYT APYTY. (IOCMOTPETh, UTO HAPUCOBAIH peOATa;
UCIIPaBUTb, €CJIA JOMYIIEHBI OIIIMOKN).

byparuno mapucosain eme oguH miotT (puc. 40). Ho okazanock, 4To
KOT/la K TAKOMY IIJIOTY MPUCTABUTh 3€pKaio, TO B 3epKajie OyAET TOUHO
Takou ke ioT! bypatuno ovuenb yauBwics. Kapanmam ckazan:

- Bunuiib, 11 TBOEro HOBOTO IJIOTA CHMMETPUYHBIA €MY UMEET
TOYHO Takyto ke hopmy. [Ipo Takyro purypy ropopsi, 4to oHa
cUMMeTpUYHa caMmoi cebe. Mnu npocto, oHa cumMerpuyHa. Kapangam
HapHCOBaJI TAKOM K€ IUIOT U MPOBEII MPAMYIO HE PSJIOM C HUMH, a Yepe3
Hero (puc. 41 v yepTex Ha TocKe). 3aTeM OH IPUCTABUII K 3TON MPsSMOi
3epkasno. YTo Torna yBUAEIN BECENBIE YEJIOBEUKHU B 3epKae?-
OTpakeHue B 3epKaje UMEeT TOYHO TaKylo ke (GopMy, YTO U MOJOBHUHA
IJIOT, 3aKphITas 3epKajioM. Tak 4To nepes HUMU Kak Oy/ATO CHOBa
L[EJIbIM TUIOT.

PeGsta, HapucyiTe B TeTpajakax BOT TaKue TUIOTHI (puc. 42 u
PUCYHOK Ha JOCKE) M MPOBEAUTE Yepe3 HUX npsamyro. [Iposeprre ¢
IIOMOUIBIO 3€pKaja, IPAaBUJIBHO JIK BbI €€ ITPOBEIIN.

3amanue:

CKOJIBKO TaKUX OCEW CHMMETPHUH Y PAMOYTOIbHUKA?-2. Ay
kBajapata- 4. Hapucyire.

Tenepp HapuCyiTe B TETpAsSIX Takue MIOTHI (puc. 43 v Ha AOCKE).
On apyTyro CTOPOHY OT MPSMOM JIMHUW HAPOTUB KAXKIOT0 U3 HUX
HApUCYH CUMMETPUYHBIN €My IUJIOT. 3 B KJIacCe, a MOCIETHUM CIeJIanTe
0Ma.

YPOK OKOHUYEH.
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[lepenaua
CHUMMETPHH H
ACHMMETPHH B
KOMITO3HIIHH

61. PA®ADS]ID.
CHKCTHHCKAS MANOHHA

XyAOKHHKA PasHbIX 10X HCIIONb30BAIH CHMMETPHYHOE 110-
crpoenne KapTHHbl. CHMMETPHYHBIMA ObUTH MHOTHE APEBHHE MO-
3aMKkd. JKHBOMHCIG! MOXH BO3POKACHHE 4aCTO CTPOHIH CBOH
KOMIO3HIHK M0 32KOHAM CHMMETpHH. Takoe MOCTPOSHHE M03BO-
ASET JOCTHIHYTH BCYATICHHSA TIOKOS, BETHICCTBEHHOCTH, 0CODOH
TOPAECTBEHHOCTH H 3HAUMMOCTH coOmMTHi (1. 61).



B cHMMETPHYHON KOMNO3MUMA JI0JM WKW NPEAMETH pacnono-
MCHBI MOYTH 3CPKAJIbHO MO OTHOWEHHIO K uempanmoii OCH Kap-
TiHs (1. 62).

o 3

o b rmna s - o
o iy

62. ®. XOJIEP. CumMeTpHst B HCKYCCTBE OCHOBAHA HA PEanbHOM AelcTBATEMb-
Cisopo HOCTH, W300MAYIOWEH CHMMETPHYHO YCTPOCHHBIMH (opmamu.
Hanprmep, CHMMETPHYHO YCTpoeHs (urypa sesosexa, babouxa,
CHEXHHKA H MHOTOE Apyroe. CHMMETPHYHBIC KOMIO3HIDIH — CTa-
THYHBIE (YCTOHYHBBIE), IEBAA W NPABAR NONOBHHb YPABHOBEMIEHbL

63. B. BACHELIOB.
Borarsipis
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