СИММЕТРИЯ В ПРОСТРАНСТВЕ
ПОНЯТИЕ ПРАВИЛЬНОГО МНОГОГРАННИКА.
ЭЛЕМЕНТЫ СИММЕТРИИ ПРАВИЛЬНЫХ МНОГОРАННИКОВ
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08 mpw Kaxczoit pepuiie pasua 324
JIpYTHX BHOB IPABIIBHAX MHOTOTPAHHIKOB,
KpOMe NepEUHCICHHLIX NATH, HeT.

v Bameuamns

1. Uxcao rpanedi f, peGep k u Bepumi ¢ Kax:
/070 13 NPABILTLHBIX MHOFOTDANHIKOB MOPKHO HAMTH ¢ 10-
om0 Teopes: Diiepa. B caMoM Aeie, IYCTh 1 — THCTO
Debep KaXzO# TPANH, M — YHCAO PEDED, CXOAIIXCA K
Kancnofi pepmntme. TIoCKOTBKY KaAoe PEGPO MPHHALIE
xut Amy™ rpassaM, 1o nf = 2k. Kpowe toro, me = 2k (tax
KaI KAXI06 PEGPO COTEPIAHT ABe BEPUINHE) i K0 Teopene
iiiepa f + ¢ — k = 2. Mg STHX TPEX PABEHCTS HAXOTIM:

; am

T 2 n’

Taxiw oGpason,
¥ npaBTBHONO TeTpaIApA (n = 3, m = 3):
4, k=6, c=4
¥ npasssHoro oKTAvEpA (n = 3, m
’ 12, e=6;
¥ mpaB#aBHOrO HKoCaIIDA (1 = 3, m = 5):
£=20, k=30, e=1
yxy6a (n=4, m=3): f=6, k=12,
¥ upasmasHOTo ROKEKAOAPA (7 = 5, m = 3):
=12, k=30, e=20.
2. Mui gokasaim, uto cymectsyer He Goree
ILATH BHAOD IPABILTBHEIX MHOTOTPAHHHKOB, HO He AOKA3G:
i, WTO KAXCASA MO YKAJAHHBIX MHOTOTDAHHMKOB el
CTauTenbHO cymectsyer. CyllecTBOBAHHE NPABRILHOTO
TeTpasipa mpaBRIBHOi TpeYrOABROM MHPAMMIN CO CTO-

powoii ockosaxa, pasHoii a, i ssicotoll, pasoii ’a u

Ky6a oueniano. LeRTpH rpasell ky0a spAsioTcs Bepu
HaMi OPABILIBHOTO OKTAIpA (JOKAXWTE 9TO), HOITOMY
CYIECTBOBANHE PABHSHOTO OKTAYIPA He BHILIBAET CO-
Mueruii. TIpapiibisiii MKOCAIID COCTABIER U3 ABYX
NPABITLLIX NATHYTONLHEX MUPAMIA 1 MHOTOTDAHMK,

78

G Taewo | | Asype

Kys
Puc. 91

Mpamunsast zonexaaxp
Pue. 92

062 x

file:///C:/Users/123/Desktop//ucTarunorHoe_maTematika/672_TeomeTpu%20YuebHuk%2010-11knaccd%20ATaHacaH%20.pdf

B

orld of Tanks





image7.png
O | D yendec & repprr | @ e [ Mowal [ Mows! | W8 Mpazws | @ B)kpec | G Kaxcor [ Hosonc | G Taewor | §] Moype O 672, % + A o=
1 ¢

file:///C:/Users/123/Desktop//ucTarunorHoe_maTematika/672_TeomeTpu%20YuebHuk%2010-11knaccd%20ATaHacaH%20.pdf n

OTAQNEHNO HANOMMHAIOWIErO MATHYOTKHYIO NDHAMY.
BLICOTE IHPAMILX 1 9TORO MHOTOTPAHIKA JIeTKO BHIDANKE
107Cs vepea peGpo @ (kak?), TOFTOMY CYMIECTBOBAHHE mpa-
BHJILHONO HKOCADADA TAICKe He Bh3MBACT coMenii. Hako-
Hen, IEHTDH rpaHeli NDABITSHOTO MKOCAYIDA SBISIOTCS
BEpUIMHAMH TPABILILHOTO A0TeKadzpa (yGenTech B STOM),
TIOOTOMY NpaBMLHAIIL AOACKAIID TOe CYIIECTYET.

Ormermw, uTo B cymecrsopamu Beex mATH
HPABHIBHLX MHOTOTPANHHKOR MOHO YOCAHTEC BOOWINIO,
ecau c1enTs X w3 passepToK (3axamis 271—275).

37

eMEHTEI CHMMeTpI
NPABIIHHBIX MHOTOTDAHHMKOB

PACCMOTDMM 71OMEHTH! CHMMETPHH NDABILIE
HEX MHOrOrpaHRIKOR. IIpABNILNLIL TeTPAOAD He WMeeT
nentpa cusmerpun. IIpamas, IPOXOISIAS TePea Cepeas:
HL ABYX OPOTHBOUOTOKHMIX DeGep, SBASETCA ©ro OCHIO
cunmerpui. TLIOCKOCTS 0, IPOXOAAMAsH Uepea pe6po AB
HepUeHAKYIADHO K NPOTHBONOAOAKHOMY Pe6py CD mpa-
BUIbHOTO TeTpasIps ABCD, SBISCTCA MIOCKOCTIO CHM-
netpuu (puc. 93). TIpasuasustii TeTPAdAp MMeeT TPH oci
CHMMETpHI W IecT IOCKoCTel CHMMETpI.

KyG MMeeT ofum uEHTD cHMMETPHIN — TOUKY
mepeceuemus ero auaronaneit. LIpsusie o i b, NPOXOA-  puc. 94
HIMe COOTBETCTBEHHO WePed NEHTDH NPOTHBONOJOKHAIX
TpaHeil  CepeANHE ABYX NDOTHBONOIOWKHMIX peGep, He
NpUHALIEKAILIX ORHOf TPARH, RBISIOTCS EXO OCHMH CIHM-
merpun (pic. 94). Ky0 umeer xemars oceil cusmmerpi.
Bce 0CH CHMMETDUH NDOXOZAT Weped LeHTD CHMMETDHA.
TLR0CKOCTIO CHMMTpHI KYGA ABASETCA II0CKOCTH, TO.
xonnmas uepes moGkie ABe oci cumMerpit. Kyb Mmeer
AemsTs, nOCKOCTel CHMMeTDHN.

TIpanwbusiii OKTasAp, mpamwabmbii MKoCA-
9P M NPABILILMLII OTEIAOTP WMEIOT LEHTP CHMMETPHH 1
HecKouKo oceii w maOcKoCTeii cummerpum. [lonpobyiite
HOZCHTATS HX WHCIO.
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35 Civverpus  npoctpascrse

B nAGHAMeTDIH Mt paceMaTpHBATI GUIYPL,
CHMMETPHURMe OTHOCHTENbHO TOWKH H OTHOCHTETLIO
uPAMOIL. B CTEDEOMETPLII PACCMATPIBAIOT CHMMETPIO OT-
HOCHTebHO TOUKH, TPAMOIt 1 MIOCKOCTL.

Touki A i A, HASHBAIOTCH CHMMOTPHNHLINMI
oTmocHTeLHO TouKH O (enTp CHMMETPHI), ccit O — co-
peanna otpesxa AA, (puc. 84, a). Touxa O cuuraeres 4
cinmerpiruoil caxoit cebe.

Toukn A i A, HAIMBAIOTCA CHMMETPUSHLINIK
oTHOCHTELHO npAMOI @ (och cuvmerpmM), ccau mps
MaR a NPOXORHT wepea cepemuny oTpeaKa Ad, it meprezi-
Kyanpua x otomy otpeaiy (puc. 84, 0). Kaxcan roura
upANOi @ cuMTAETCs CHMMETPITUIOl canoil ceGe.

Towkn A # A, HAGMBAIOTCH CHMMETPEHINIC &
oTHOCHTeALHO WAOCKOCTH G (RAOCKOCTS CHMMETPIN), comt
1LI0CKOCTS G IPOXOZMT iepea cepeiry oTpedka AA, i miep-

HewzKyIApHA X 9T0MY OTPeaky (puc. 84, 6). Kacaas 10%-
Ka TUIOCKOCTI G CYHTAETCA CHMMeTPITROI caMoil cebe.

Boelle NORATHS eHTDR, OCH, MAOCKOCTH
cierpus purypsi. Toura (upamas, naockocrs) naguma- A~ Ay
€TCH UEHTPOM (0CAIO, ILAOCKOCTHIO) CIHMMETPUN (HIYPH,
€CAN KAXAAK TOUKA BUIYPH CHMMETPINIIA OTHOCHTETLHO
Hee HexoTopoit TowKe ol ke Gurypsi. Ectu durypa mcer
KEHTp (0ch, II0CKOCTS CHMMETDILH), To TORODT, T OHA
o6nazaeT ueHTpATBHOM (oceRoit, aepKansHoii) cmMeTpHei

Ha pucynxax 85, 4, 0, o nokasamt newtp O,
0Ck @ W TIOCKOCTS O CHMMETDHI IPAMOYTOTBHOO Mapa-

)
Puc. 84
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nenemnmena. Tlapasieremunes, He swasmouptics mpmvo-
yrozbHEM, HO aBAMmomicA UPAMOIl TPHIMOI, mMeer
TLIOCKOCTS (I TUIOCKOCTH, eCTH €ro 0CHOBAHHE — POMG),
OCh 1 WeRTp cunMeTpMI.

Durypa MoKeT MMeTh OMH HIH HECKOTBKO
nenTpoB cHmmerpim (ocei, niockoctedi cuMMeTpui).
‘Hanpuyep, Ky0 HMeeT TObKO OAHH UEHTP CHMMETPIN 1
HecKoABKo ocelt 1 n10cKoCTell CHMMETPHIL. CyIiecTBYIOT
UrypH, HMelOIe GECKOHEWHO MHOTO NEHTPOB, oceil
W naocKocTedt cummerpui. TIpocTellmmam u3 TAKHX
Quryp sBasoTcs npamas u miockoets. JioGas Touxa
ILIOCKOCTH ABAAETCA ee MEHTPOM cuMMeTpH. JoGan
npaMas (II0CKOCTS), NEPIEHIUKYIAPHAR K XAHHOF
II0CKOCTH, ABASETCH ee 0ChIO (ILIOCKOCTBIO) CHMMET-
pun. C ADYroif CTOOHM, CymeCTBYIT QHIYpH, He
MMeIOUIHe LERTPOB, Oceil WM MIOCKOCTe CHMMETDHI.
Hanpmyep, napaiieseniues, me ABIROMICA TPANOI
NDHaMOI, He MMeeT OCH CHMMeTDMH, HO WMeeT LeHTp
cuMMeTpi 1 MOeT uMeTs (HOAyMaliTe, B KAKOM cAY-
) NA0CKOCTS CHMMTDHH; NDHIMA H IHPAMHAA B OG-
IieM cayuae He HMEIOT HH ILIOCKOCTH, HM OCH, I IeHT-
Pa cmMMeTpuit (ILI0CKOCTE, OCh M TEHTD CHMMETPHE
¥ OTHX MHOTOTPAHMKOB MOTYT GWTh IHII: B HEKOTOPHIX
uACTHMIX C1yHasx).

C cummeTpHeil Mbl HACTO BCTPEUAEMCH B IDH-
pore, apXuTeKTYDe, TexHiKe, Ouiry. Tak, MHOTHE STANM
CHMMETDHUHH OTHOCHTEBHO ILIOCKOCTH, HATIDHMED I1aB-
Hoe axanie MOCKORCKOTO FoCYAADCTAEHHOTO YHHBECHTETa
(pc. 86), HeKOTOpHIe BHZM ACTAON HMEIOT OCh CHMMET-
put. TIOUTH Bee KPHCTALIM, BCTPEYAIOILMECA B IPHPOAE,
HMIOT LHTP, 0Ch WIN IUIOCKOCTS CHMMETPHH (pic. 87).
B reOMETpHI NEHTP, 0CH i ILIOCKOCTIS CHMMTDIH MHOTO.
TDAHHNKA HAIHBAIOTCA JAEMEHTAMM CHMMETPIN OTOTO
MHOTOTPAHNHKA,

Puc. 86

Puc. 87
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BhnyKTsit MHOTOFANHHK HAIHBACTCS UpPa-
BIALHAIM, €CTH BCE €rO TDANI — ABHE NPABMIBHbIE
MHOTOYTOTLHIKI i B KA3K0H er0 BEPIIHHE CXOTHTCS OXHO

NG IRIE

THHOTO MHOTOrpANHHIA

=fa O] v





image3.png
[im] D yandex % rappnr @ Eayuwe [ Nowra! B Mowra 8 Mpasws @ B)Kpae G Kakco: [ Hosas: G faewo  §] Asypa Q672 x4 o= - X
1 ¢ file:///C:/Users/123/Desktop/[IncTaHumOHHOE_MaTeMaTIKa/672_TeoMeTpia%20YuebHk%2010-11knacc%20ATaHacaH%20.pdf n v
P - " Puc. 86 s

Quryp sBasotca npamas u miockoets. JioGas Touxa
ILIOCKOCTH ABAAETCA ee MEHTPOM cuMMeTpH. JoGan
npaMas (II0CKOCTS), NEPIEHIUKYIAPHAR K XAHHOF
NI0CKOCTH, ABASETCH ee 0ChIO (ILIOCKOCTHIO) CHMMT-
pun. C ADYroif CTOOHM, CymeCTBYIT QHIYpH, He
MMeIOUIHe LERTPOB, Oceil WM MIOCKOCTe CHMMETDHI.
Hanpmyep, napaiieseniues, me ABIROMICA TPANOI
NDHaMOI, He MMeeT OCH CHMMeTDMH, HO WMeeT LeHTp
CHMMeTpIHN # MONKET HMeTs (HOAyMaliTe, B KaKOM C:
Hae) NI0CKOCTS CHMMTDMH; NDHIMA H UHPAMHAA B
IieM cayuae He HMEIOT HH ILIOCKOCTH, HM OCH, I IeHT-
Pa cmMMeTpuit (ILI0CKOCTE, OCh M TEHTD CHMMETPHE
¥ OTHX MHOTOTPAHMKOB MOTYT GWTh IHII: B HEKOTOPHIX
uACTHMIX C1yHasx).

C cummeTpHeil Mbl HACTO BCTPEUAEMCH B IDH-
pore, apXuTeKTYDe, TexHiKe, Ouiry. Tak, MHOTHE STANM
CHMMETDHUHH OTHOCHTEBHO ILIOCKOCTH, HATIDHMED I1aB-
Hoe axanie MOCKORCKOTO FoCYAADCTAEHHOTO YHHBECHTETa
(pc. 86), HeKOTOpHIe BHZM ACTAON HMEIOT OCh CHMMET-
put. TIOUTH Bee KPHCTALIM, BCTPEYAIOILMECA B IPHPOAE,
HMIOT LHTP, 0Ch WIN IUIOCKOCTS CHMMETPHH (pic. 87).
B TOMETDHH IEHTD, OCH K ILIOCKOCTI CHMMETPIH MHOTO:
TPAHHNKA HAIMBAIOTCA OAEMEHTAMMN CHMMETHM OTOTO
MHOTOTPAHNHKA,

Puc. 87

36 TlomsTie NPABIILHOTO MHOTOTPAMIIA
BRmTii MHOTOTDANHIK HAJHBAETCH WPa-
BILILHAIN, eCAH BCe er0 TpamM — ABHbIE NPABITBHHE

MHOTOYTOTLHIKI i B Ka3K0H er0 BEPIIMHE CXOTHTCS OXHO
I 70 e “ucA0 pebep. IIPHMEPOM MPARHILHONO MHOTO-
rpanmika aBAseTcs Kyb. Bee ero rpaRi — papHsle Keai-
PaThI, i K Kaofi BepUIMHE CXORATCH TPH PEGpa.
Ouemizno, nce PeGPa NDABILIBHOTO MHOTO
rpaRHIKa DABKAL APYF APYTY. MOJKHO AOKAGATS, 4TO PaB:

76
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HIL TAK?Ke BCE ABYTDANNbIE VLM, COAEPIKAIINE Be TPANI
© 0By peGpo.

Jlokaen, To He CymecTsyer mp:
MHOTOTPANMINKA, TPANFMH KOTOPOTO ABITOTCH MPABITL-
HIle HICTHYFOLHMKN, CeMMYTOTBHMKH  BOOGULe n-yromb-
K K 1> 6. B CAMOM e, YT IDABIISHONO 71-yTOb-
Huka npu n > 6 He Membme 120° (obmacamTe mOUeMY).
C Apyroit CTopoHsI, IPH KAXO BEPIIEE MHOTOTPANAIKA
AOMKHO GiTs He Meree TpeX mIOCKHX yri0s. [loaTomy ec-
1M Gl CYIECTBOBAT NPABHTBHELL MHOTOTPANNIK, Y KOTO-
POTO TpAHM — MDABMIbHBE A-YrObHHKH UPH 7 > 6, TO  Puc.88
CyMMA ILI0CKHX VIII0B IH KA’AOM BepUINHe TAKOTO MHO-
rorpanmuKa Gra Gu He Membme wes 120° - 3 = 360°. Ho
9TO HEBOIMOX(HO, TAK KAK CYMMA BCeX IIOCKHX YI/OB
UpH KaKofi BepUIHHe BHUYKIONO MHOTOTPAHNMKA MeHb-

e 360° (. 27).

Tlo 70ii e mpHwHHe KAXaR BePUIHNA TDA- y

BUILHOTO MHOTOFPAHHMIA MOXeT ObiTh BEPUIHHON 1HGO

TpeX, UeTIDeX HAN [ATH DABHOCTOPONMIX TpeyTOTbI
K0, WG TPEX KBQIPATOR, TH0O TPEX UPABIIHHbX TATH v

I —

yrommmkon. JIpyrix BoawoHoCTel HeT.
B coornercramn ¢ aTi monyuaes creAyiome

NPABHILHbC MHOFOTPAHHMKH: Mpasmasma oxraszp
Tpanmnabmsii Terpasap’ (puc. 88) cocranien

M3 ueTpex papHOCTOpomHMX TpeyromsmiKon. Kaxcan

€10 BEDIIMHA ABIAETCA BEPUIMHOH TPEX TDEYIOILHHKOB.

CrtenoBaTeabHO, CyMMa IIOCKHX YII0B DK KAXI0f Bep-

e panna 180°
Tpasnasmusii okraoxp (pic. 89) cocranaen AP W

M3 BOCKMM DABHOCTOPOHHMX TpeyrombHukos. Kaxzas
BEPUINHA OKTADIPA ABIAETCH BEPUIMHON HETHDEX Tpe-
YroMLmIKOB. ClIEIOBATENBHO, CYMMA TIOCKHX VIIOB HPH

Puc. 89

Kasxoii Bepume pasma 240

Tpaswasmstii wkocasxp (puc. 90) cocranrer “V’
na amaauaTn pamocropomix Tpeyromuimcon. Kaxaan
BepUIIAA MKOCADAPA ABIAETES HePUIMHOIE IATH TPEYTOTh-
RiTKoR, CeAOBATETLNO, CYMMA TLIOCKUX YIAOB DI Ka:
soft nepurnne panka 300° Puc. 90
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Ky6 (puc. 91) cocTanien us miecti KBazpaTos.
KasKzas BepuItHA Ky0a SBASETCH BEPIIMKON TPEX KBAXDA-
70B. CI1eI0BATEABHO, CYMMA LLIOCKIX YIIOB TP KaX A0k
bepumme pasna 270°

Tipanmasmstii g01ekasnp (pic. 92) cocranen
MO ABEHOALATH NDABMILHMX NATHYFOABHMHKOB. Kaias
BEPUINHA /OZEKAYPA FBAAETCH BEPUIMHON TPEX TpABILITB-
HBIX IATHYTONBHNKOB. CACAOBATETBRO, CYMMA ILIOCKHX YT~
08 mpw Kaxczoit pepuiie pasua 324

JIpYTHX BHOB IPABIIBHAX MHOTOTPAHHIKOB,
KpOMe NepEUHCICHHLIX NATH, HeT.

¥ Baweuamns

1. Uxcao rpanedi f, peGep k u Bepumi ¢ Kax:
JI0r0 3 MPABIBHBIX MHOFOTDANHMKOB MOKHO HATH C 10-
MompIo Teopens: iitepa. B caMon zee, IycTs n — wHCIO
DeGep Kaofi TpaHH, M — HCIO PeGep, CXOARUIXCH K
Kazoit pepummie. [I0CKOTBKY KaKA0e PeOPO IpHHALIE-
T gBYM rpamsM, 1o nf = 2k. Kpome Toro, me = 2k (rax
KaK Kaxi0e PeGpo COTEPHNT 1B BEIIMNL) U 110 Teopeme
iizepa f + e - k= 2. Wa 9THX TPeX ABEHCTD HAXOLHM:

B am

2m 2n mn' *

wn ¢ Zmo2n e

Taxum oGpason,
y mpaBMILHOTO TerpadApa (n = 3, m = 3):

f=4, k=6, e=4;

¥ mpaswabHOrO OKTAsAPA (1 =3, m

vy

3

npasALHOrO f0ACKaAPA (= 5, m = 3):
7=12, k=30, e=20,

2. M goxasanm, uTo cymectsyer me Goree
ISTH BUAOD PABHIBHLIX MHOTOTDANNHKOB, HO He 0Ka3a-
M, STO KAWL MG YKASAHHBIX MHOTOTDAHHMKOB Teii-
CTBMTexRHO CymecTRyeT. CymIeCTROBAHME UPABMISHOTO

Ko
Puc. 91
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