MuHucTepcTBO 0bpasoBaHmnsa Hmxeropogckom obnactu
[ocynapcTBeHHOE brogKeTHoe NnpodpeccnoHanbHoe
obpasoBaTenbHOE yUpeXxgeHue
«banaxHMHCKUN TEXHNYECKUN TEXHUKYM»
CamocTtosaTenbHasi padbota Ne3

Tema: [eomeTpunyeckme Tena B NpocTpaHCTBE

Boinonuun: ctyoeHT F'BINOY BTT 16-PAT
ManbiweB PomaH A

[TpoBepuna: MewkoBa HaTtanba bopncosBHa

[ .BanaxHa
2016T.



Llenb: 3akpennTb TeOpeTUYECKME 3HAHNS U
NPaKTUYECKME YMEHUSA B pELLEHNN 3a4aM
Ha HaxoXaeHwue nnowaaen 1 HEUN3BECTHbIX
9NIEMEHTOB reOMETPUYECKNX TEn.



[epBbi cnang — TUTYIbHbIA JTACT.

BTtopown cnang — uenbs paboTol.

TpeTtun cnang — nnaH.

UeTBepTbit cnang — lNpasunbHasa npusma.

[MaTein cnang — Tetpaagp.

LLlecton cnang — Napannenenuvnen.

Cegbmon cnang — lNpaBunbHas nmpamuaa.
Bocbmoun cnang — YcedeHHas nupamuaa.

HeBatbiv cnang — MNpaBuribHbIE MHOTOYTONbHUKN,
Hecartbin cnang — Uunmnap.

OguHHaguaTteiv criang — Koryc.

[lBeHaguaTbin cnang — YceYyeHHbIN KOHYC.
TpuHaguatein cnang — Caepa.

UeTblpHaguaTbein crnang — ictopmsa BO3HMKHOBEHNS MHOMOYTOSIbHUKOB.
[MaTHaguaTtein cnang — MHOroyronsHMKM B Npupoae.
LllecTHaguaTtbin cnang — 3aknoyeHme.



1. [NpaBunbHaaA npmama

MpaBunbHasa npuama — 370 NpsiMasi NpM3Ma, OCHOBaHMEM KOTOPOW SBASIETCS NPaBUIibHbI
MHOrOYyronbHuK. BokoBble rpaHu NpaBunbHOM NPU3Mbl — PaBHbIE NPSAMOYTONBHUKN.

CBoucTBa nNpaBUNIbHOWU MNPU3MbI:
1. OcHOBaHWS NPaBUNbHOM MPU3MbI ABNSKOTCSA NPaBUbHLIMWA MHOIMOYrofbHUKaMW.
2. bokoBble rpaHu NpaBUNbLHON NPU3MbI ABAAIOTCS PaBHbIMU NPAMOYTOSfTIbHUKAMMU.
3. bokoBble pebpa NpaBUNbLHOM MPU3Mbl PaBHbI.

Mnowaab NonHOW NOBEepPXHOCT!:

S =25 _+5

NoJ1H 00K

MNnowaab 60KOBOM NOBEPXHOCTM:

S

— POCH i h

60K




2. TeTpasgp

[MpocTenwmn MHororpaHHUK, rpaHAMKM KOTOPOTro SBMAKOTCS YeTblpe TpeyronbHuka. Y
TeTpasgpa 4 rpaHu, 4 BepLUMHbI 1 6 pebep. TeTpaagp, y KOTOPOro BCe rpaHn —
paBHOCTOPOHHME TPEYroSibHUKN, Ha3blBaeTcA npaBusibHbIM. [paBuribHbIN TETPa3ap
ABMSAETCS O4HUM U3 MATU NPaBUNbHbIX MHOrOrPaHHUKOB.

[nowagb NOBEPXHOCTU TETPA3pa paBHa CyMMe Nriowanen Bcex rpaHemn 1 BblpaxkaeTcs
doopmynown, rae S- nnowaab NOBEPXHOCTU TETPA3APA, a - ANMHA pebpa TeTpasagpa.

BepLuunH

a-~/3

4

n
|

[ paHu




3.['Mapannenenunen

MNapannenenunen — MHOrOrpaHHWK, y KOTOPOTO LUECTb rPaHel 1 Kaxkaasi U3 HUX
napannenenunen — 3To napannenorpamm.

[MpsiMOyronbHbIN Napannenenunea, y KOToporo BCe rpaHn NPSiMOYrofbHUKN.
Y napannenenunena npoTuBoneXatlime rpaHn napannenbHbl U paBHbI.
Bce anaroHanu napannenenunena nepecekarTcs B 1 TOYKe.

[Mnowanb NOBEPXHOCTM MPAMOYrOSIbHOIo napansenenunena pasHa yaBoeHHOM CyMMe
nrowanen Tpex rpaHen aToro napannenenunena

S=2(ab + bc + ac)

[nowagb 6okoBOM NOBEPXHOCTU SO=2c(a+b), rae a, b — CTOPOHbI OCHOBaHUS, ¢ — BOKOBOE
pebpo NpsiMOyrofbHOro napannenenuneana

[Mnowaab NONHOW NOBEPXHOCT! @ BepuuH -

SI'I=2(ab+bc+ac) As 4 PeGep -

MpaHen -6




4. ['paBunbHaa nupamuaa

Mupamuga — MHOrorpaHHMK, OCHOBaHME KOTOPOro — MHOIOYrofNbHUK, a OCTarnbHbIe FpaHy —
TPEeyroribHUKK, UMetoLLne obLyto BeplunHy. MNupaMmmaa SBnseTcs YacTHbIM CryYyaem
KOHYca.

[Mnpamuaa Ha3bIBAETCS NpPaBUIIbHOMN, ECINN €€ OCHOBAHNEM SIBNSETCA NMpaBUIbHbIN
MHOrOYrosfibHUK, @ BEpLUMHA NPOeLNpPYyeTCH B LLIEHTP OCHOBaHWUS.

BbicoTa 60koBOM rpaHu npaBubHON NUpaMmuasl, NPOBEAEHHAA N3 ee BEPLUNHbI, HAa3bIBaOT
anodemon.

Mnowaab 60KOBOM NOBEPXHOCTU NPaBUITbHONM NMpPaMnabl paBHa NOSIOBUHE

npounsseneHl 1 )BaHUSA Ha anodemy.
O0K = _POCH '

2

MNMnowaabio nonHou noBej TCA CymMma ni

S non:S sokT SOCH

DOK




5. YceuyeHHaqa nupamuaa

YceueHHas nupamuaa — 4acTb nMpamMmmapbl, [1nowaab nonHou
3aKIIloMEeHHasi Mexay eé OCHOBaHMEM, OOKOBbLIMY NOBEPXHOCTH
rpaHAMM N CeYEHNEM 3TOW NpamMuabl

MIOCKOCTbIO, Naparien bHOW OCHOBaHWUIO.

q — 5 S .1. x| S =~ k
1. Kaxkgasa 6okoBasi rpaHb NpaBuUibHOM ~IIOJTH 51 + 52 + Spox

yCEYEHHOWN NMpamMuabl ABNAETCA paBHOGOKNMM
TpaneunsiMm OgHON BENNYMHBI. p

YeeuéHHas nupamuia
2. OcHOBaHMS yCe4YeHHO NMpamMuabl ABNSOTCS

BepxHee OCHOBaHue
NoaoOHbIMN MHOIOoyroJibHMKamu.

DoKkoBas rpanb

3. bokoBble pebpa npaBnNbLHON YCEYEHHOM
nnpamMnabl UMEKT PaBHYH BEMNYMHY U OOUH
HaKNOHEH MO OTHOLLEHUIO K OCHOBaHUIO
nnpamMunabl.

BbiCOTa

6okosoe pebpo

4. bokoBble rpaHn yce4eHHOW nupamMuabl
ABMAKTCS Tpaneunsmu.

/

5. [1ByrpaHHble yrnbl Npy 60KoBbIX pebpax 7

npaBUbHON yCceYyeHHOW NMpamMugbl UMeoT ”“l';“:i"l’}"‘l‘m HIDKHee OCHOBaHMe
OCHOB:
DARHVVHO REeNIAMUiINTH\/




6. [NpaBuIbHbIE MHOTOrPaHHUKM

[TpaBuUbHbLIN MHOTOrPaHHMK - 3TO BbINYKIbI MHOTOrpaHHUK, COCTOALLMA U3
OAMHAKOBbIX NPaBUIIbHbIX MHOIOYroflbHUKOB 1 0bnagaroLLnm
NPOCTPAHCTBEHHON CUMMETPUEN.

1) [MpaBunbHbIN TETPAdAP.
CocTaBneH 13 4 paBHOCTOPOHHMX TPEYTroNbHMKOB

fempasdp
2) NpaBunbHbBIN OKTA3ap.

V% CoCTaBMeH 13 8 PAaBHOCTOPOHHUX TPEYFOMNbHUK! 4¥
Oxmasdp . P v ‘

3) MpaBunbHbIV UKOCA3AP. &é
CocTaBmneH 13 20 paBHOCTOPOHHUX TPEYrOMNbHMK

Huocasdp

/t_ 4) Ky0.
1 CocTaBrneH 13 6 KBaapaToB

fes
5) NpaBunbHbIN Oogekasap. “

CocTtaBneH ns3 12 NnpaBUJ1bHbIX MATUYTOJIbHUKOB

Aodexasdp



7. Unnmnupp

Ll,VIJ'IVIHJJ,p — reomMeTpmnyeckoe Terno, orpaHn4eHHoe LI,VIJ'IVIH,EI,pVI‘-IGCKOVI NOoBEPXHOCTbIO N ABYMA
napannesibHbIMU NMIOCKOCTAMMU, NnepeceKkaroLmnmMmmn eeé.

BbicoTa noboro UunuHapa - 3To pacCTostHUE MEXAY NIOCKOCTAMM, B KOTOPbIX NeXaT OCHOBaHUS.
Paanyc nioboro umnuuapa - 3To paguyc ero OCHoBaHUS.

Ocb UMnMHApa - 3To NpsAMas, KoTopas NpoxoauT Yepes oba LieHTpa ocHoBaHWi uunudapa. OHa
napannenbHa obpasyoLLMM.

[nockoCTb, KOTOpasa NPOXOANT Yepes Ntobyo 0OpasyoLLyo NPSMOro LMNnHAPa U B TOXe BpeMs
nepneHanKynapHa oCeBOMY CEYEHUIO, KOTOPOEe NPOBeaEHO Yepes ATy Xe 00pasyoLLyto, Ha3blBaloT
KacaTesflbHOW MNAIOCKOCTbIO MPSIMOro LMNnHAPA.

CeueHue noboro umnnmHgpa rnioCKOCTbO, KOTOPAad NpoxXoauT Yepea ero Xe oCb, Ha3biBakOT OCEBLIM
ce4vyeHnemMm.

[nockocTb, KOTOpad nepneHankyndapHa oCcn UNMJnHAPAa, 6y,1:|,eT nepecekarb 6OKOBy}O NOBEPXHOCTb
LmnnnHgpa no OKpy>KHOCTU, KOTOpPad paBHA OKPYXXHOCT OCHOBaHUA.

AHYC HWHTHRT v it e
BepXHee OCHOBaHue P 2 - S = 2'S—nrjn = ~S(’un\' —
HoxoBast MOBEPXHOCTE = 27r2 + 27rh
| ocesast AmHust (0Ch)
obpasytonas bl . MNnowans HoKOBOU NOBEPXHOCTH!
ILIOCKOCTD Seox = 2TRH

HIKHES OCHOBAHME




8. KOHyC

KoHyc — Teno, nony4eHHoe 00beaNHEHNEM BCEX NTyYeEN, UCXOASALLIMX U3 OOHON TOUKM
(BEPLUMHbI KOHYCa) 1 NPOXOAALLUX Yepes NNOCKYH NOBEPXHOCTb.

CeueHne KoHyCca NNOCKOCTbIO, KOTOPbIA NPOXOAUT Yepes BEPLLUNHY KOHYCa — 3TO
paBHOOEeAPEHHbLIN TPEeYronbHUK, BOKOBbLIE CTOPOHbLI 3TOMO TPEYroribHNKa ABNAIOTCS
obpasyoLmMmMm KOHyca.

PaBHOGeapeHHbIM TPEYronbHUKOM OKa3bIBaeTCsl U OCEBOE CevYeHne KoHyca. JTO cevyeHune,
NpoxoAsiLiiee Yepes OCb KOHyca.

MnoLwanb 60KOBOI CTOPOHbLI KOHYCa paBHa NPOU3BEAEHMIO MOMOBUHbI AMMHbI OKPY>KHOCTY
OCHOBaHMs Ha 0bpasyoLLyIo

OTpesok, CoOeanHSAIOLLINA BEPLUMHY U FPaHMLYy OCHOBAHUS, Ha3blBaeTCcsi obpasytoLlen
KOHYyca.

O6begmHeHne 0bpasyroLLnX KOHyca Ha3biBaeTcs obpasytowen (MM 60KoBoN)
NOBEPXHOCTLIO KOHYca. ObpasytoLlas NOBEPXHOCTb KOHYCa ABNAETCS KOHUYECKON
NOBEPXHOCTbLIO.

OTpe30|<, OI'IyIJ.I,eHHbII7| nepneHankyn4apHoO n3 sepLlinHbl Ha NJ1I0OCKOCTb OCHOBaAHUA (a Takxke
ANYHa Takoro oTpeska), Ha3blBaeTcA BbICOTOW KOHYCa.

\/rArR mAATRANRA 1IFAI N IAA NI llf\'\lfl-!y ﬂByMﬂ npOTl‘HI\Hf\l-lf\'\lll woanaa ARMAAvATI AR a4 [viFrAE

ITomHas moBepXHOCTH oma = TR (R+])
" 77T AHEe KOHYCa, E
BokoBasi IOBepPXHOCTh SJ:;(,R = nR{= nRVR +h yea,
: obpaayiomasi

ILromams OCHOBaHAA DOy = TR o ey

BeplUMHA KOHYCa

oceBas nuuMa (0OCL),
BhICOTA KOHYCa

panamMyc OCHOBaRHUA
KOHyCca

OCHOBaHMe KOHYCca




9. YCeUYeHHbIN KOHYC

YceyeHHbIN KOHYC —4aCTb KOHYCa, pacCrofioXXeHHad Mmexay ero oCHoOBaHMEM U ceKyu.l,e|7| MNJ1IOCKOCTbI1O,
napanneanon OCHOBaHWIO.

[1Ba kpyra, orpaHM4MBatoLLMe KOHYC, Ha3blBalOTCA ero OCHOBaHMAMU. BbicOTOM yceueHHOoro KoHyca
Ha3blBaeTCHA paccTosiHME MeXay ero ocHoBaHuAMNU. OTpesku, 0bpasyoLe KOHUYECKYHO
MOBEPXHOCTb YCEYEHHOIo KOHYCa Ha3biBatoTca obpasyolwmmu. MNMpsimas, npoxoasiias Yepes
LIEHTPbl OCHOBaHMI, HAa3bIBAETCS OCbH0 YCeYEHHOro koHyca. OceBbiM Ce4eHNEM Ha3bIBaAETCS

' 5
ITomHas nmoBEpXHOCTH Sl oy = A (R+r)+nR +nr

boxoBad MOBEPXHOCTh S Kok =nl£R+r)
I 1o1maas OCHOBAHHUA SOCH = nR, S Ocmp— 7T

2

roe
h — BbicoTa yceueHHoro koHyca,
' — pagnyc HUXKHEro OCHOBaHUSA YCEYEHHOTO KOHYC

rl — pagnyc BepxHero oCHOBaHNSA YCEYEHHOTO KOHY!

| — privHa oBpasyroLLen yceyeHHOro KoHyca.




10. Cdpepa

Cdoepa - aTO reoMeTpmn4eCKOe MECTO TOYEK B MPOCTPAHCTBE, paBHOYAASTIEHHbIX OT
HEKOTOPOW 3aaHHOM TOYKM (LeHTpa cdepbl). Cdepa ABMAETCS NOBEPXHOCTLIO

BpaLleHnsi, 00pa3oBaHHOW Npu BpaLLEHUM NOMYOKPYXHOCTW BOKPYT CBOEro ANaMETPA .

Toukamu cdrepbl OKa3bIBAETCS Kaxaada TouKa wapa, Kotopas yaaneHa oT LleHTpa Ha pacCTosiHue,
KOTOpOe paBHO paauycy. Kaxxabin oTpe3oK, KOTOPbIN COEOMHAET LEHTP LWapa 1 TOYKY Ha LwapoBOn
NOBEPXHOCTUN, TOXE Ha3bIBAKOT paanyCcom.

OTpe3OK, KOTOprVl COoeaVHAET 2 TOYKU LuapOBOVI NMNOBEPXHOCTU U KOTOprVI npoxoanT CKBO3b LIEHTP
Liapa, Ha3biBa€TCA AnamMeTp. JTroBbon AnamMeTp COOTBETCTBYET 2-M paauycam. KoHLbI BCAKOrO
OnamMeTpa Ha3blBaloTCA ANaMETParibHO NMPOoTUBOMNOJTIOXKHBbIMU TOYMKaMU LUapa.

Ota Touka O HasbiBaeTcs LeHTpoM cdepbl, a paccTosiHne AO, B CBOKO oYepeb, Ha3biBaeTcs paanycoMm
cepbl.
Mnoimanek cchenkl RhivMcNgeTCH No opmyre:

— ; ‘2
S = AxFr

= 2
e A 7 4




13 nctopmm reomeTpumn o
BO3HWUKHOBEHUN MHOIOYronMbHUKOB

[MocTpoeHne NpaBubHOrO MHOMOYToMNbHMKA C N CTOPOHaMK OcTaBanochk NpobnemMon ons
MaTeMaTMKOB BMMNOTb A0 XIX Beka. Takoe NoCTpoeHNE UAEHTUYHO pasaeneHnto
OKPY>KHOCTW Ha n paBHbIX YacTen, Tak Kak COeANHNB MexXdy COOOoM ToUKK, Aensime
OKPY>KHOCTb Ha YacTu, MOXHO MOMY4YnUTb MCKOMbI MHOFOYrOMbHUK.

OBKNng B cBoMX «Havanax» 3aHMManca nocTpoeHneM rnpaBuibHbIX MHOIOYrofibHUKOB B
KHUre 1V, pewwas sagady ansan=3,4,5,6, 15

CpenHeBekoBasa MaTeMaTmka NovTn HAKaK He NPOABUHYNAack B 3TOM Bonpoce. Jlnwb B
1796 rogy Kapny ®puapuxy l'ayccy yoanocb nokasaTb, YTO €CIiv YUCIO0 CTOPOH
NpPaBUNbHOrO MHOIOYrosibHMKa paBHO MPOCTOMY Yncny ®epma, K KOTOpbIM, Kpome 3 U
5, OTHOCATCA 17, 257 1 65537, TO €ro MOXXHO NOCTPOUTL MPU NOMOLLM LIMPKYIIA U
NNHENKN.

[[aycc nogo3pesarn, YTo 3TO YCroBUE SBMAAETCS HE TONbKO A0CTAaTOYHbIM, HO U
HeobxoaMMbIM, HO BriepBble 3TO ObINo AgokadaHo Nbepom-JlopaHom BaHuenem B 1836
roay.

Touky B oene NnocTpoeHns NpaBuibHbIX MHOMOYrofilbHUKOB NOCTaBUIO HAXOoXAeHNe
nocTpoeHun 17-, 257- n 65537-yronbHuKa. [NepBoe ObINo HaNngeHo NoxaHHecoMm
OpxuHrepom B 1825 roay, sTopoe — Ppugpuxom KOnnycom Puieno B 1832 roay, a
nocnegHee — NoraHHom 'yctaBom 'epmecom B 1894 roay.



MHoroyronsH1KM B npupoae

[MpaBuUnbHbLIE MHOTOYroSIbHUKN BCTpeYatoTcs B npupoae. OanH n3 npuMepoB — N4eEnuHble
COTbI, KOTOPblE NPeACcTaBNAT COOON MHOIOYrONIbHUK, MOKPLITLIN MPaBUNbHLIMA
LLECTNYroNbHUKaMn. KOHeYHO, reoMeTPUIO OHU HE U3y4darun, HO Npupoada Hagenuna nx
TanaHTOM CTpouUTb cebe gomMma B opMe reoMeTpuyeckux uryp. Ha atux
LLIECTUYrONbHUKAaX NYENbI BblpallMBatoT N3 BOCKa SSYENKN. B HUX NYénsl n
OTKMNadblBaloT MEL, a 3@ TEM CHOBA NOKPbIBAIOT CMSIOLHBIM NPSIMOYTOSIbHUKOM U3

[lapKeTHbI NoNn BO BCE BPEMEHA CHUTANICA CUMBOJSIOM MPECTUXKA U XOPOLLEro BKyca.
[MpmeHeHne ong NnpoM3BOACTBA SNUTHOIO NapKeTa LieHHbIX Nopoa, AepeBa U
MCI‘IO”b3OBaHMe NMAAFIIALILIL IV FONRMRIATNIALIANITIAV N IDANNAD I-IV)MnaI_OT I‘IOMeLI-"eHMI_O

MapkeTsl
M3 npaBJyibHLbBLIX
MHOINOYIroribEHMKOB Vl_




3akno4yeHne

CBowncTBa MHOrorpaHHMKOB UCMNOMb3YIOTCH B
pasnnyHbIX cdepax OeaTenbHOCTU YErNnoBeKa.
Hanpumep, B apxmnTeKkType: NnovTu BCce 3aaHng
CTposiTCcs ¢ cobntogeHnem cummeTpumn. MHorue
3HAMEHUTbIE XYOOXHUKN NULLYT CBOU KAPTUHBI,
NCMoSib3yst CAMMETPUIO. 3a CYET 3TOr0 KapTUHbI
cMoTpATcH bonee adpdeKTHO.

Taknm ob6pa3oB BcA Halla XKWU3Hb HAMoOMHEeHa
MHOrorpaHHUKamMm, C HUMU CTanKNBAETCH KaXKabil
YerioBek: U MareHbkue AeTU 1 3perble Moan.



