Jleknusa 4

MO/IEJTMPOBAHME TTOBEPXHOCTEMN. CITOCOBBI 3AJIAHUS 1 OBPA30OBAHUSI
[TOBEPXHOCTEMN. JINHENYATBIE [TIOBEPXHOCTH. MHOT'OT'PAHHUKH OBII[ET'O
BUJIA

MoaeaupoBaHne MOBEPXHOCTEMH
OxkpyKaroniye Hac CIOXKHbBIC MOBEPXHOCTH Pa3IMYHBIX MaTEepPHAIbHBIX OOBEKTOB C HAyYHOW TOYKH
3peHus SBISAIOTCS COBOKYITHOCTHIO PA3NIMYHBIX MPOCTEHINX TeOMETPHUEcKHuX moBepxHocTed. [loaromy
BITOJTHE 0OOCHOBAaHHO CTPEMIIEHHE HAYUUTHCA H300paXKaTh (3a/1aBaTh) ATH MPOCTEHIIINE TEOMETPHUECKUE
MMOBEPXHOCTH Ha YePTEkKE (IIMIOPE) CPEICTBAMH rpaUKH.

Cnoco0bl 00pa3oBaHus U 3aaHUs MOBEPXHOCTEMH

PasnunuatoT Tpu ciocoba 00pazoBaHUs U 3aJaHUSI TOBEPXHOCTEH:

AuaredpanvecKkuii

IIpu anrebpanuyeckoM cHoco0e MOBEPXHOCTh PACCMATPUBAETCS KAaK MHOXECTBO TOUYEK MEXIY
KOOpJMHATAMHU, KOTOPBIX YCTAQHOBJIEHA 3aBHCUMOCTb, OmpenesseMas ypaBHeHueM Buna F(X,y,z)=0, rae
F(X,y,z) — MHOrOWIeH N-ii cTeneHu. [1oBepXHOCTh, ONMUCHIBaEMasi ypaBHEHHEM N-i CTENECHHU, CYUTACTCS
MOBEPXHOCTBIO N-TO MOPSIIKA.

Kapxkacublii

[Tpu kapkacHoM crioco0e 00pa3oBaHUsI MOBEPXHOCTH 337aTCs MHOXXECTBOM TOUYEK WM JIMHUM, e
MPUHAIeKAINX, KOTOPBIE BEIOMPAIOT TaK, YTOOBI OHU C JIOCTATOYHOW CTETCHBIO TOYHOCTH MO3BOJISIIH
omnpenesnuTh GopMy MOBEPXHOCTH. B 3aBHCHMOCTH OT 3TOr0 KapKachl MOAPA3AEIAIOTCS Ha TOYCUHBIE U
JINHEHBIE.

KapkacHble MOBEpXHOCTH HAaXOAAT UIMPOKOE TpPUMEHEHHWEe B IMpakTuke. IlpumepamMu Takux
MOBEPXHOCTEH MOTYT CIIy’KUTb TEOPETUYECKU PACCUNTAHHBIC OOIIMBKY KOPIYCOB KOpabdiei, (ro3erspreit
CaMOJIETOB, HEKOTOPBIX apXUTEKTYPHBIX COOPYKEHUH H T.II.

Kunematuyeckuii

Ilpn KuHEeMaTHYECKOM crocobe 00pa3oBaHUS — MOBEPXHOCTh PACCMATPHBAETCS KaK HEIpPEphIBHAS
COBOKYITHOCTb TIOCJIEIOBATEIbHBIX MOJIOKEHUII HEKOTOPOH JIMHUM, NEPEMENIAIOIIEHCs B MPOCTPAHCTBE
10 ONpe/ICJICHHOMY 3aKOHY. DTa JIMHUS, Ha3biBaeMasi 00pa3ylomiel, MOXKeT 0CTaBaThbCsi HEU3MEHHOW WJIH
MEHSTh CBOIO (hOpMY.

Kak BHIHO M3 pacCCMOTPEHHBIX CIIOCOO0OB 00pa30BaHUs MOBEPXHOCTEH, HAMOOIBIINMH Y100CTBAMH U
NPOCTOTOM 3alaHsI MX Ha 4YepTeKe OTIIMYAETCS KMHEMAaTHYeCKUH CIOoco0, KOTOPBIM HMCHOJIBb3YeTCs B
Ha4yepTaTeIbHON N'€OMETPHHU.

Kunematnueckuii cnoco® ympoliaeT pacCMOTPEHHME BONPOCA, CBS3aHHOTO C KiacCUpHKauuer
MOBEPXHOCTEN. Bce MOBEPXHOCTH 711 MX U3YYEHUS CIIELYET Pa3AeIuTh Ha JBa Kiacca B 3aBUCIMOCTH OT
BUJIa 00Pa3YIONICH:

® JuHeliuamovle NOGEPXHOCU
®  HenuHeluambvle Uil NOEEPXHOCMU 6PAULCHUS

JluHeliuaTbie NOBEPXHOCTH
JluHeliuaTble — TOMyYEHHBIC NIBIDKCHHEM IPSMOJIMHEHHON OO0pa3yromieii, KoTopasl mepecekaer

Hanpasisionyto. B obmem ciyuae, oOpasyromas mepecekaeT TpU HaNpaBISIOLINE, B YACTHOM CiIydae, -
JIBE WM OJTHY Hampasisrontyto (puc. 4.1).



C TPEMA HAMNPABINA KOWM MK

a) MoeepxHocTe ODWero srga B) OgHononocTHeIr rrnepbonona

C ABYMA HAMNPABNAKWMANMK 1
NNOCKOCTbLH NAPAITJIENU3MA

a) Uwnrnrapryeckan D) Koumrveckan

Puc. 4.1

JluneituaTble MOBEPXHOCTH C OJHOW HANpaBisioIed 00pa3yloTcs ABMKEHHEM NPSIMOW JIMHHH,
KOTOpasi epeceKacT HAMPABISAIONIYI0 (KPUBYIO U JIOMaHYIO JINHUIO) ¥ BepPIIMHY (COOCTBEHHYIO MU
HeCO6CTBeHHy10 TO‘IKY) — KOHHMYECKad, MNWINHApUYECKasd, IMpU3MaTUYCCKasaA U NHUpaMuJaIbHas
MOBEPXHOCTH.

Konuueckan noeepxnocmabs

Oro JuHeW4aTas IOBEPXHOCTh, IMOJYYCHHAs JIBWDKCHUEM MPSIMOJIMHEHHON oOpa3yromie, HO
KpUBOJIMHEHHON HamNpaBIsIOIed (TUIOCKOM MM TPOCTPAHCTBEHHOM) M MPOXOJAIIed dYepe3 OAHY
COOCTBEHHYIO TOUKY NPOCTpaHcTBa (puc.4.2).

3ajaeTcs KOHUYECKast MOBEPXHOCTh TOUKOW S — Ha3bIBaeMasi BEPIIMHON TTOBEPXHOCTH, H KPHBOit T —
HaNpaBJISIOLIEH.

3agava. [TocTpouTh NMpom3BOJIBbHYIO TOUKY M, npuHauIeKanyro Konndeckoi nosepxuoctu D (f,

S) (puc. 4.2).
AJITOPUTM peleHus
1. OtmeuaeM mpou3BOIBHO Tipoekuio M1 Touku M .
2. Yepe3 S1 u M1 npoBoaum npoekiuto 11 o6pasyromieii |, npunamiexaiieii mosepxHoctu @.
3. Ormeuaem npoekiuio 11 Touku mepeceuenns obpasyrorieii | ¢ Hampasstoreii f.
4. HaxoauM mpoekiuio 12 u3 ycioBus NpuHAUICKHOCTH TOUKH 1 muHuH f.
5. CtpouM BrOpyIo mpoekiws 12, coenuusist Touku S2 u 12.
6. Yepes Touky M1 npoBoiM JTHHHUIO IPOSKIIUOHHOM CBSI3U U TIPH MEPECEUCHUH ee C TpsiMoii |2
OoTMeYaeM HCKOMYIO mpoeknuio M2 touku M, npunaiexariei oopasyroieii |, a cienosarensHo, 1
noBepxHoctu P.



Hununopuueckasn nosepxnocme

JIJis MoCTpOoCHUsT MOACTH IIMITMHAPUIECCKONH TOBEPXHOCTH HEOOXOIUMO 3a/aTh Ha 3mope MoHka
MIPOEKIIMHU €€ OIpenenuTess (pemepa) - Hanpasysomei f (kpusas nunHMsA) U BepuHbl S (HeCcOOCTBEHHAS
TOYKA), a TAKKE PEIIUTH 3a/1a4y MOCTPOCHHUS MPOU3BOJLHOW TOYKU MOBEPXHOCTH. 3ajada IMOCTPOCHHUS
MPOU3BOJIBHON TOYKW IWIMHAPUYCCKONW MOBEPXHOCTH OyAeT pellaThCs aHAJOTMYHO 33jade Ha
PHUHAIIEXHOCTh TOYKH KOHMYECKOH moBepxHoCTH (prc.4.3).

Puc. 3.2 Puc.3.3

Hupamuoanvnan nogepxnocma

JInneiuaras MMOBCPXHOCTb, MJIA MMOCTPOCHHUA MOACIN HI/IpaMI/II[aHLHOI\/'I MMOBCPXHOCTHU H€O6XOI[I/IMO
3a7aTh Ha 3MOpe MOHXa MPOEKIMH ee perepa - Hampasisomieil T (lomaHas JTHHUS) W BEPIIMHBI S
(cobctBennas Touka) (puc.4.4). Tak kak Hampapisforieid f sBisiercss oMaHast JIMHHS, COCTOSIIAs U3
OTPE3KOB MPSIMBIX, TO TOBEPXHOCTH MPEJCTaBIsIET COO0H COBOKYITHOCTh OTCEKOB TIOCKOCTEH, MMEIOIIHX
(GopMy TpeyroIbHUKOB, HA3bIBAEMBIX SPAHAMU.

Jluanm mepeceueHuss TpaHel (OOIIME CTOPOHBI TPEYrONBHUKOB) HA3BIBAIOTCA  pebpamu
nogepxnocmu. 3ajada MOCTPOSHHS MTPOU3BOJIBHOM TOUKH MUPAMHJIAILHON TTOBEPXHOCTH OYIET pelraThCst
QHAJIOTUYHO 3a/[aue Ha MPUHAJISKHOCTh TOYKH KOHUYECKOH moBepxHocTH (puc.4.3).

Hpu;mamuqecmm ROBEPXHOCHD

JluneliuaTast TOBEPXHOCTb, JIJIsl TOCTPOCHUS MOJICNIU MPU3MATUUCCKOW TTOBEPXHOCTH HEOOXOAUMO
3a/1aTh Ha 3Mope MOHXKa MPOEKIMK ee pernepa - Hampasisitomieit T (JlomMaHas JTHHUS) U BEPIIMHBL S
(uecobcTBenHas Touka) (puc.4.5). Tak kak Hanpaistomiei T sBiseTcs ToMaHo#, cocTosiell U3 OTPE3KOB
NpPSMBIX, TO TMOBEPXHOCTh TPEACTABISET COOOM COBOKYIMHOCTh OTCEKOB IUIOCKOCTEH, HA3bIBAEMBIX
epausamMu, KOTOPBIE TIEPECEKAOTCS MEXAy co00i MO TpsAMBIM JIMHHAM, Ha3bIBAEMBIM pebpamu
MIOBEPXHOCTH.

3amaya TOCTPOEHUS IPOU3BOIBHONH TOYKH NPU3MATHYECKOW IOBEPXHOCTH OyIET pelaThes
aHAJIOTUYHO 3a7ade Ha NPUHAJICKHOCTh TOYKU IMWIMHApPUYECKON moBepxHocTH (puc.3.4). Cnemyer
OTMETHUTh, YTO, YMEs CTPOUTh OJIHY TOYKY MOBEPXHOCTU, MOXKHO IOCTPOUTH MPOCKIIUHU JIFOOOH JIMHUH,
NpUHAUIeKANEH 3aaHHON MOBEPXHOCTH, PACCMATPUBAs 3Ty JHHUIO, KaK COBOKYIMHOCTh OTIEITBHBIX
TOYEK.
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Puc. 4.4 Puc.4.5

Mmuozozpannuku ooue2o suoa

Panee MBI paccMOTpeNIM IPU3MATHUYECKYIO U MTHPAMHUIATIbHYIO OBEPXHOCTH, KOTOPbIE OTHOCSATCS K
MHOrorpaHHukaM. OJHaKO B NPUPOJE MHOTHE BEIIECTBA MMEIOT KPUCTAJLIMYECKOE CTPOCHHE B BHJIEC
MHOTOT'PaHHUKOB, HAaIpUMep, KPUCTAIUTBI KAMEHHOH COJIM M caxapa, KpUCTAJUIBI JPAaroreHHbIX KaMHEeH,
KPHCTAJUIBI KBapua u ap. (puc.4.6).

3908

KBapI| anmMas KaJIbLIUT OJIMBUH rpaHar
Puc. 4.6

MHnozozpannoii no6epxXHOCHbI0 HA3BIBACTCS TOBEPXHOCTh, 00pa30BaHHAS YacTAMHU (OTCEKaMM)
MePECEKAOINXCS TIIOCKOCTEMH.

MHnozozpannukom Ha3bIBACTCS TEIIO, OTPAHUYEHHOE MHOTOTPAHHOM MTOBEPXHOCTHIO, COCTOSINEE U3
IUIOCKUX MHOTOTPaHHHUKOB. OTCEKHM IUIOCKOCTEH HAa3bIBAIOTCS TPAHSAMH, a JIMHHUM WX TMEPECCUCHHS —
pebpamu. Touku mepeceveHus peOep Ha3bIBAIOT BEPIIHAMH.

C npeBHErpevecKux BPEMEH M3BECTHO O CYIIECTBOBAHWHU TISITH MPAaBUIHHBIX MHOTOTPAHHUKAX HMX
Ha3bIBatoT Tena [lnatona (puc. 4.7)

Temparop — npasunvHas mpeyeonvhas nupamuoa, 4 TpaHl — pABHOCTOPOHHHE TPEYTOJIbHUKH.

Texca’dp - npasunvublil wecmuepanHuk (ky)6 — 6 TpaHed Kaxkaas — KBaJpar, YacTHBIA Ciiydait
MPSIMOM IPU3MBL.

OKmalop - npasuibHuLL 80COMUSPAHHUK, MHOTOTPAHHUK, COCTOAIIMN W3 § TpaHel — MpaBHIIBLHBIX
TPEYroJbHUKOB, COSIMHEHHBIX 110 YeThIpe B OJHON BepmrHe. OKTadip pacCMaTPUBAIOT KaK TIOBEPXHOCTB,
COCTOSIIIYIO U3 IBYX ITUPAMU]] C OOITUM OCHOBAaHHEM — KBaJ[PaTOM.

TeTpa’ip KyO OKTadIp JIOJIEKadIp HKOCadIp
Puc.4.7 Tena Ilmarona

Jlooexalrop - osenadyamuepanHux — Kaxnas rpaHb paBHOCTOPOHHUN TSATHYTOJIBHHUK.
Hkocazop - O0sadyamuepannux MHOTOTPaHHHUK, cocTosimuid w3 20 paBHOCTOPOHHUX
TPEYTrOJIbHUKOB, COSMHEHHBIX 10 MISATH OKOJIO KaXKIOW BEPIIUHBI.

Ha ocHOBe mpaBWIIBHBIX MHOTOTPAHHUKOB IIyTeM JAJBHEUIIET0 YBEIMYCHHsI 4YHCIA TpaHen
CO3MaI0TCA  ceTyaThie MOKphiTHS. Ho ecnu mompoOoBaTh KOMOWHHUPOBATH MEXIY COOOHM pa3iuyHbIC
MPaBUJIbHBIE MHOTI'OYTOJBHUKH, TO MOYKHO IIOCTPOUTH €Ille TPUHAALATh MHOTOTPAaHHUKOB. BriepBbie 3TO
caenan ApXuMe/ i OHU Ha3bIBAOTCS apXUMEIOBBIMU Tesiamu (puc. 4.8).
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VYceueHHsIH YCEUeHHBIH YCEUCHHBIN YyCEUeHHBII YCEUCHHBIH
Terpasap Ky0 OKTadIp JOAEKa’Ip HKOCa3Ip

Ky6o- HKOCO- poMO6oKy60- poMObouKoco-
Okrasap JOZeKadAp OKTasap JO/IeKadAp

YceueHHsIH YCEUEHHBIHI «KYPHOCBII «KYPHOCBII»
Ky60-okTasmp HUKOCO-TIOJIEKad TP Kyo» JOJICKAd TP

Puc. 4.8 Tena Apxumena

Hapymas[ CUMMETPUIO U NPONOPLUHN PA3JIMYHBIX MHOTI'OYI'OJIbHMKOB HpaBPIJ'IBHOﬁ n HeraBI/IJIBHOI‘;I
Q)OPMLI, MOKHO ITOJIYYHTb 00JIBIIIOE MHOT 006pa31z1e — MOJIYIIPpaBUJIBHBIX MHOT'OIPAHHUKOB U 3BE€344aTbIX
dopm (puc.4.9).

PaCCManI/IBaH 9TH Tela MOXKHO HaWTH MHOKECTBO IIPUMEPOB, IMO3BOJIAIOIIUX CyaAuTb O
NPUMEHEHUH MHOTOTPaHHUKOB B apXUTEKTYPE M CTPOUTENLCTBE, OCOOEHHO eCiii 00paTuTh BHUMaHUE Ha
KOHCTPYKLHIO CJIOXKHBIX KYIOJOB M INEPEKPBITHA. PasHOOOpa3HbIe apXUTEKTYpHbIE KOMIIO3ULIMU TAKKE
HPECTaBISIIOT CO00 pa3HOOOpa3HbIe COYETaHHsI MHOTOIPAHHBIX TOBEPXHOCTEH.

CerogHs pasiauyHble MHOTOTPAaHHHUKM M WX pPa3BEePTKH HAXOAWT IIHPOKOE NPUMEHEHHE Ipu
IIPOEKTUPOBAHUU APXUTEKTYPHBIX COOPYKEHUM, 3KCKIIO3UBHBIX YIIAKOBOK, MPEAMETOB HHTEPHEPA U IIP.

Puc.4.9



