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[1BUXKEHUNSA B NPOCTPAHCTBE
eLleHTpanbHag cMMMeTpuUs
eOceBas cMMMeTpus
e3epKasibHasd CUMMETPUS
e[1lapannenbHbi NepeHoC



dopmMa ypoka:
YpoK — ceMmnHap, pelleHne npobseMHOro Bornpoca

Llenn ypoka:

-AKTYanM3npoBaThb JIMYHOCTHOE OCMbIC/IEHME YYaLMMUCS yYebHOro
MaTepuana «/[BMKeHUs B MpOCTPaHCTBE»

-CopencTeoBaTb CO3HATE/IbHOMY NMOHUMAHUIO NPUKIaAHOIo 3Ha4Y€HUA

TEMbI, Pa3BUTUIO YMEHUA BULETD B 0|<py>|<arou.1em I,El,el/ICTBl/ITeJ'IbHOCTl/I
N3yda€EMbIE BNAbI Ll,BM)KeHVIM

-Pa3B1BaTh NO3HABATESbHLIN MHTEPEC K MNOCTPOEHNIO 06pa3oB 06LEKTOB
NPy Pa3NNYHbIX BUAAX ABMKEHUN

-CnocobcTBoBaTh rpaMOTHOMY YCBOEHUIO TEMbI, OTPAbOTKE NPaKTUYECKNX
HaBbIKOB



CummeTpua asnsieTtca Ton ngeeu, nocpeacTtBom

KOTOPOMW YerioBeK Ha NPOTSAXXeHMN BEKOB MNbiTaricH

NOCTUYb U CO34aTb NOPSAAOK, KpacoTy U

COBEpLUEHCTBO.
I. Beusns.
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LleHnpanbHas cummenpus -
ohnvbpaxeHue npocnpaHcnea Ha cebe,
npyu Komopom snrobas nouka M
nepexoAnmBs CUMMENPUYHYFO el

myky M1 omHocunesnbHo AaHHoro
yeHnpa O.







JlokaxeM, UTO YEHTPAAbHAA CUMMETPUA ABAAETCA OBUNMCEHUEM.
O6o3nauum 6ykBoi O LEHTP CUMMETPHH U BBeIEM IPSMOYTOJbHYIO
cucremy KoopauHat Oxyz ¢ HayajJoM B Touke (. YCTaHOBUM CBSI3b
MexXAy KoopAuHaTaMH ABYX Touek M (x; y; 2) u M, (x1; yi; 21), CAM-
METPUUYHBIX OTHOCHTeJbHO ToukH O. Ecau Touka M He coBmagaer C
ueatpom O, T0 O — cepenura orpeska MM,. [lo popmyaam pas Koop-
JIMHAT CepeiuHbl OTpe3Ka MoJayyaeMm

XX . n YEyYroon @R
2 =i 2 = 2 =l

OTKyda X = —X, Y=—Y, 21=—2. IOTH GOpMyJbl BEpPHbl H B
TOM cJaydae, korga Toukdi M u O coBnajgaioT (006bsCHUTE Mouemy).

Paccmotpum tenepsn qto6bie aBe ToUKH A (X1; yi; 21) U B (x9; yo; 29)
W I0KaXXeM, UTO PaCcCTOSHHE MeXAYy CUMMETPHUHBIMA UM TOUKaMu A,
4 B) paBHo AB. Touku A, u B; uMeloT KOOpAUHATH A|(—X1; —Y1; — 21)
U By (— x9; —Y2; — 22). Ilo bopmy.ie paccTosiHUS MEXIY ABYMS TOUKA-

MH Haxogum: AB =\/(x2—x1)2 + (Yo — 1) + (20— 2, ), AB =

=\R—x2+x1}2+_(——y2+y1)2+(—22+21)2. M3 3THX COOTHOLIEHHUH
ICHO, uT0 AB=A B, 4T0 U Tpe6GoBaJOCh J0OKa3aTh.




®uryper, obnaaarowme
LleHTpanbHOU cummeTpuen







CT. meTpo Pumckas




TTasunboH KynbTypa,










OceBON CUMMETPUEN C OCbO @ Ha3bIBAETCS Takoe 0TObpaXkeHMe NPOCTPaHCTBa Ha cebs,
Npy KOTOpOM ntobast Touka M nepexoanT B CUMMETPUYHYIO el Touky M1
OTHOCUTENIbHO OCH a.

OceBas CMMMETPUA — 3TO ABUXKEHUE.



[lokaxxeM, YTo oceBas
CUMMETPUSA SIBNSIETCS T : 5 )
ABVKEHMEM. [ns I l()}\d {gll k”)k l H()
3TOro BBEAEM
NPSIMOYrONbHYO
CUcTeMy KoopauHaT
OXyzZ TaK, UTobbl OCb
Oz cosnana ¢ ocblo
CUMMETPUHK, U
YCTaHOBWM CBSA3b
Mexay
KoopAvHaTaMn ABYX

Touek M(x;y;z) v
M1(x1:yl ;z1) 0 .

CMMMETPUYHbIX
OTHOCUTESNIbHO OCH
0z. Ecnn Touka M He
NEXWUT Ha ocn Oz, TO
ocb Oz

3

X

1) npoxoauT Yepes cepeaunHy otpeska MM1 v 2) nepneHankynsapHa K Hemy. M3 nepBoro
ycnosusa no dpopmMmynam Ansa KoopamHaT cepeanHbl oTpeska nonyvaem (x+x1)/2=0 v
(y+y1)/2=0, otkyna x1=-x n y1=-z. Bropoe ycrioBMe o3HayaeT, 4To annnmkartbl To4ek M
n M1 paBHbl: Z1=2z.




[loka3aTenbCTBO

PaccMoTpuM Tenepb ntobble aABe Toukn A(X..Y.:z) v BOGY::z:) v
NOKAXXEM, YTO PACCTOSAHWE MEXIY CUMMETPUYHBIMU UM TOUYKaMKU A

n B, pasHo AB. Toukn A: n B, umetot koopanHatbl A=X:;-Y.;-Z:) U
B.(-x.;-y.;-z;) T10 (popMyne pacCTosAHUS MeXay ABYMS TOUKaMu

HaxoauM: AB=\/(:-X.)2+(Y:-Y:)2+(Z~Z.),
AB.=\/(=2%+X)2+(-Y:+V:)2+(-Z:*2Z:). VI3 3TX COOTHOLIEHNN SICHO,
yto AB=A.B,, 4TO 1 TpeboBanocb AOKa3aTb.




[ IlpumeHeHune

OceBasd cMMMETpUS
BCTPEYaETCH 04YeHb
yacto. Ee MoXHO
YBUAETb KaK B NMpupoae:
NINCTbS pacTEHUN UK
LIBETbI, TEO XXNBOTHbIX
HACEKOMBbIX U Aaxe
yenioBeka, Tak U B
TBOPEHUN CaMOro
yenioBeka: 31aHus,
aBTOMOOWIN, TEXHUKA U
MHOroe Apyroe.







[IlpumeHeHne oceBon CUMMETPUN B
XN3HWU

‘IE “..'.."AVA\VWV i

;

{
"
»d
()
<
2
<
)
4
—
Va
k.

)
A

);“
y
DN
N 1] —

APXUTEKTYPHbLIE CTPOEHUSA



CHEeXWHKU 1 Teno 4yenoseka



Indenesa baluHsa
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» Teopema 1. OTpaxkeHue B MAOCKS
pPaccTosHUA 1, cTano bbiTh,
ABNAETCA OBMKEHUEM.
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3epkanbHas CUMMETPUS 3a4aeTcs yKasaHnem
O4HOW Napbl COOTBETCTBYHOLLUX -
TOYeK, He nexallux B I'IJ'IOCKOCT ,
. MIOCKOCTb CUMMETPUN NPOXoAnT
L4epe3 cepeauHy oTpeska, Coeummero aTU
TOYKN, NEPNEHAUKYNSIPHO K HEMY.




TO 3epKanbHasi CAMMETPUSA — 3TO
BBEJEM MPSIMOYrONnbHYH CUCTEMY KOOpAUHAT
bl nInockocTb OXy coBnana ¢ NNOCKOCTbI0 CUMMETP
HOBMM CBSi3b MeXAy KoopauHaTamu AByx Todek M(X; y;

1(x1;y1;z1), CUMMETPUYHLIX OTHOCUTENBHO MockocTn OXy.
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Ecnn Touka M He nexut B nnockoctn Oxy, To aTa
nrockocTb: 1) npoxoaut Yepes cepeanHy otpeska MM1 u
2) nepneHanKynapHa K Hemy. 13 nepBoro ycnosus no
dopmyne KoopauHaT cepeanHbl OTpeska nosiyyaem
(z+z1)/2=0, oTkyaa z1=-z. BTopoe ycrnosme o3Ha4vaerT, 4To
otpe3ok MM1 napanneneH ocn Oz, n. cnegoBaTternbHO,
x1=x, y1=y. M nexunt B nnockoctn OXxy.

Paccmotpum Tenepb ase todku A (x1;y1;z1) u B (x2;
y2;Z2) U OOKaXXeM, YTO paCCTOAHME MeXay
CUMMETPUYHbIMU UM Todkamn A1(x1;y1;-z1) n B (x2;
y2;-z2). ['1o doopmMyne paccTosHUa mMexay ABYMSA TOYKaMU
Haxooum: AB= KopeHb KBagpaTHbIN U3 (X2-x1)2+(y2-
y1)2+(z2-z1)2, A1B1=kopeHb KBagpaTHbIn N3 (x2-x1)2+(y2-
y1)2+(-z2-z1)2. A3 3TX COOTHOLLEHUN ACHO, YTO U

TpeboBanock gokasaTb.



e Cummempusi omHocumesibHO MJ1I0CKocmu (3epKasbHas
cumMmMmempusi) npocmpaHcmea ecms d8UXXeHuUe, a 3Ha4yum,
obs1adaem eceMu ceolicmeamu O8U)XeHUU: nepesodum
rMpPsIMyro 8 MPsiMyI0, MNJI0CKOCMb --- 8 MJIOCKOCMb.

e Kpome mozo, amo npeobpa3osaHue npocmpaHcmaea,
coernadaroujee co ceoUM Ob6pamHbIM: KOMMNO3UUusi deyx
cumMmMmempuii omHocumesibHo 0OHOU U mou )e nyocKkocmu
ecmb mo)kdecmeeHHoe ripeobpa3zosaHue.

e [Ipu cuMmmempuu OMHOCUMEJIbHO MJIOCKOCMU 8ce MOYKU
amou rnj1ocKkocmu, U moJsibKo OHU, ocmaromcsi Ha Mecme
(HenodesuxxHble moy4ku npeobpa3osaHusi). lNpsivblie,
Jiexxawue e niaocKkocmu cumMmmMempuu u
neprneHOUKyIsipHbIe eu, nepexodsim 8 cebsi. [lnockocmu,
rneprneHOUKYJIsipHbIE MJIOCKOCMU CUMMempuu makxe
nepexoosim e cebs.

' Cummempug OMHOCUMEesIbHO MNJiIoCKoCmu siesisiemcsi



: MempuyeH omHoc
OU OcU, rMpoxoosuweu Jyepe
eHmp.







ass N-y2oribHas
emHom N cummemp
ocumeribHo 1tobou rniocKe
DOX00SWel Yyepesd ee 8bicom
bosibwyro ouazoHalslb OCHOBal




OObIYHO cUUTAKOT ,4TO HabnogaemMbln B 3epkane ABOUHUK
SIBMNSIETCA TOYHOM KONUen camoro obbekTa. B
OENCTBUTENIbBHOCTU 3TO HE COBCEM TakK . 3epKarno He NpocTo
KOMUPYeT OObEKT , a MEHSET MecTaMu (NepecTaBrsaeT)
nepegHne 1 3agHue no OTHOLLEHUIO K 3epKany YacTu
obbekTa . B cpaBHEHMM C caMUM OOBHLEKTOM €ro 3epKarnbHbIV
OBOWHUK OKasblBaeTCcs "BblBEPHYTLIM" BOOSb HaMpaBieHnd
NepneHanKynApHOro K NioCKOCTN 3epkarna .OToT adeKT
XOPOLLO BUAEH HA OOHOM PUCYHKE U paKTUYECKN HE3AMETEH

Ha OpYroMm .
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[1BUXXEeHne NNOCKOCTU

« [IBM>XEHune nrnockocTn — 3To0 B3aMMHO OHO3Ha4YHOe
npeobpasoBaHne TOYEK NIIOCKOCTN NPU KOTOPOM
COXPaHAKTCA pacCTOSAHUA: ecrnn Touka A nepexoauT B
A,B—-—B’, 70 AB'=AB

* [Npn OBWMXXEHUN TaK e COXPaHSATCS Yribl

 [lapannenbHbl NEPEHOC — ATO OTOBpaKeHme

NpPOCTPaHCTBa Ha cebsi, npn KoTopom ntodas Touka M

nepexogut B Todky M, yto MM’ = p
"






[lpuMeHeHuUe

Mbl Tak e MOXeMm

YBUOETb «napannenbHbIn

nepeHoc B NOBCEOHEBHOM
XN3HWN. Mbl BUOnm atum
Menoyum noBecroay, Ho

BpAA JIN KTO-TO U3 HAC

3agymbiBanca ob aTom. A

[1n3anH B KBapTUpax
NHOrOa BbIMOMNHAKT B

o

CTUNE «napannenmy. A




[MTOBEPXHOCTW
NAPAJUIENNIBHOIO NEPEHOCA

 [loBepxHOCTLIO napasiniesibHO20
rnepeHoca HasbiBaeTCsa NOBEPXHOCTb,
obpa3oBaHHas nocTynaTefibHbIM
nnockonapannenbHbiM NepemMeLleHneEM
obpa3sytoLen - NIOCKON KPUBOWN NMIMHUN M
No KPUBONMMHENHOW HanpaBnAawLWEeEN n



HarngaHblM npuMmepom
MNJIOCKOCTU
napannienbHoro
nepeHoca MOXeT
CNY>XUTb CKONb3dLas
onanyoka,
npuMmeHsemas B
CTPOUTENLCTBE.







WA WL Wrecke JdJExotics.com
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