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Mooenu onucanua noeepxnocmen
dfgldfild,mynuc;ifd:ifhgidifdbbemub,m;dif /f/gfgbf mnik;dfdifgdkfgikisdghfiskdifhghdgf;[iwervtwerbkeirgegb,vmf..v

, Ananumuueckan mooenv: Jlast onucanust
% BapuaHTrsbI: MOBEPXHOCTEHN YaCTO UCHOJIb3YIT
) NZ = f(x, y): ciiaabl. CIUIaMH — crienuaJabHas
o ¢yHKuus, 6oj1ee BCEro NPpUrogHas
2)F(x,y,2) = 0; IJIS1 ANNPOKCHMAIIMHA 0TAEeIbLHBIX

3)x= Fe(s, t), y= F (s, t), z= E, (s, t); (pparMeHTOB NMOBEPXHOCTH.
HeckoJIbKO CIVIAMHOB 00Pa3yoT

2 = LN N O —mo= o A -

raoe s,t — napameTpbl , Fx, Fy, Fz - dpyHKuuM, MO/eJIb CJI0KHOM MOBEPXHOCTH.
onpegensirowme oopmMy NOBEPXHOCTH. OOBLIYHO MCIOIB3YIOT KYOHYeCKHil
MNpumep: Ilogepxnocms wapa: CILIAMH.

l)z:i\/R2+X2+y2
D= YRR =R’ = 0

= 3,3 3,2 3 3
X(s,t)=a,st"+ta,st"+a,stta, t

2 2,2 2 2
ta,s t+ a,s't"+a,s'tta,st

3) x = R Sin(s) COS (t); * 2131s'[3 + .':13zst2 t a,,stt a,,st
y = R sin(s) sin(t); ta,t'ta,t’tagtta,.
z = R cos(s).

FopRpRNITANICIrR =~ >R > Na-—a-
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Mooenu onucanun noeepxnocmeil cnaaiin Bezve
dfgldfild,mynuc;ifd:ifhgidifdbbemub,m;dif /f/gfgbf mnik;dfdifgdkfgikisdghfiskdifhghdgf;[iwervtwerbkeirgegb,vmf..v

Pa3zHoBHaHOCTEL CILIaliHOB — cIJ1aliH be3be:
I

P (s,t ) = z z Cls' (1 -s)""Clt'(1 - t)n'JPij
=o0i=o0
rae P, — onopHbie ToukH-opueHTupel, 0<s<1, 0<t<1, Ci , Ci

= o — F

b al
k03¢ PpunmrenTsl OuHOMa HbproTOHA C.= bl(a- b)!

Kyounueckuit ciiiaiin besbe m=3, n=3 onpenesieH Ha 16 Toukax-opueHTHpPaAX

2 = LN N O —mo= o A -

C,C =1:3;3;1 i,j=0;1;2;3.

m?

JlocTonHCTBA: JOCTATOYHO MPOCTOE
NpeacTaB/JIeHHe CJI0KHBIX TOBEPXHOCTEH.
Hemocrarok: cj1oKHbIE (POPMYJIbI 11
BbIYUC/JICHUA PYHKIMIA.

FopRpRNITANICIrR =~ >R > Na-—a-
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Bexmopnaa nonuzonanvhan mooens
dfgldfild,mynuc;ifd:ifhgidifdbbemub,m;dif /f/gfgbf mnik;dfdifgdkfgikisdghfiskdifhghdgf;[iwervtwerbkeirgegb,vmf..v

JJIEeMEHTbI: BEPIIUHA, OTPE3KH NPAMbIX (BEKTOpPA), MOJIUJIHMHUH,
MOJIMT OHbI, MOJUTOHAJIbHBbIC TOBEPXHOCTH.
BepmuHa (vertex) — riiaBHbIA 3JIEMEHT, ONpeae/sieTcss KOOPpANHATAMM

(X,,¥,0Z). —

mouyka eexmop noanunurun nRonuzon nonuzonanbraR
noeepxnocmsb

= o n — F

Chocobwl opzanuzayuu xpanenun ungpopmayuu 0b obvexme.
CoxpaHsieM Bce I'PaHH OTAEJbHO.

2 = LN N O —mo= o A -

1 2

| ! z . E
I e

0 3

rpaHb A: A - {(XA09 yAO’ ZAO)’ (XA19 yAl’ ZA])) (XA29 yAZ’ ZAZ)’ (XA39 yA39 ZA3)}

FpaHb B: B - {(XB09 yBO’ ZBO)’ (XB19 yBl’ ZB])’ (XB29 yBZ’ ZBZ)’ (XB39 yB39 ZB3)}
O0Bem Tpedyemoit namsaTu II, =6 X 4 X 3 X PB,

PB — pa3psaiHOCTD YHCEJ KOOPANHAT.

ronOan TN ILFr=—>R > Na=wo-
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Cnocobw opeanuzayuu xpanenus ungopmayuu 06 odvexme.

dfgldfild.munuc:id:fhgidifdbbemub,m:dif /f/gfgbf mnik;dfdifgdhfgikisdghfishdifhghdgf;[iwerutwerkeirgegh.vmf. v

KoopauHaTtsl 8-M1 BepIIMH COXPAHAKOTCA 0€3 NOBTOPOB.
BepuiuHbI MIPOHYMEPOBAHbDI.
I'panu 1ar0TCH B BU/IE CIUCKA UHAEKCOB BEPILIMH.

= o n — F

g 0 1 2 7
; X
E BepmHHEL i
Ppa L
0l1]12]3||4] 5|67 04713

II,=8X3 XPB+6X%X4 XPunp,

PB - pa3spsaaHOCTh YKCeJ KOOPAUHAT,
Puna — pa3spsiTHOCTb HHICKCOB.

FopRpRNITANICIrR =~ >R > Na-—a-
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Cnocobw opeanuzayuu xpanenus ungopmayuu 06 odvexme.

dfgldfild,mynuc;ifd:ifhgidifdbbemub,m;dif /f/gfgbf mnik;dfdifgdkfgikisdghfiskdifhghdgf;[iwervtwerbkeirgegb,vmf..v

h Jlunenno-yznoean mooens 0 1 2 7
: o - . x

% HNepapxusi: BeplIuHbI — pedpa — rpaHu. T— -

v 1, = 8X3XPB + 12X2XPunj.B.+6x4xXPuns. p. -

' PB - pa3psaaHOCTH YHCeJ KOOpAUHAT, / / / /

E Punn. B., Puna. p. — pa3paaHocTs HHAEKCOB. Pecpa [0 1][1]2 [ 2] 3 [[3]0

? t 7 2~

;  Heo0xoaumo onpeaeuThCs ¢ TUNAMM JaHHbIX, Tpaau [ 0] 1]2({3f[4]5]6(7

d

f

IHycTh st koopauHat ucnojibdyercs tun float (4 0),
a 11 uHAeKCcoB — long (4 0).
II,=6%x4x3x4=288

I,=8%X3%X4+6%x4%x4=192
II,=8%X3%x4+12%Xx2%Xx4+6%x4%x4=288

Niau nis koopauHar - double (8 0), nyst ungexcos - long (4 0)
II,=6x4x3x8=3576

II,=8x3x8+6x4x4=288
II,=8x3x8+12x2x4+6x4x4=384

Korna pa3psaiiHoCTh KOOPAMHAT 00JibLIE, YeM 1JIsl HHAECKCOB, TO OLYTHUMO
NpPeuMyIIecTBO BTOPOT0 U TPEThero BapuaHLQB,,

rop QN TN ICFr~—>R > Nawa- .

%" BIH% MMM &:NE8*SBO0RHOGNGH< U< .hkcv.Hac



Ckopocmb ewieooa. Tononozuueckuii acnexm.
dfgldfild,mynuc;ifd:ifhgidifdbbemub,m;dif /f/gfgbf mnik;dfdifgdkfgikisdghfiskdifhghdgf;[iwervtwerbkeirgegb,vmf..v

Ecii1 He00X0AuMO0 pUCOBATH JIUHUM KOHTYPOB U TOUYKHM 3aN0JTHEHUS, TO 1 1 2 OJIU3KH
1o ckopoctu. Ho BO 2-0M HYKHO BbIOPATh HHIEKC BEPIIUHBI, 3TO 3aMe/1JIAeT
ckopocthb. Ho 17151 TpeTrbero MoskKHO He pUCOBATH NOBTOPHO pedpa.

= o n — F

Tononozuueckuui acnexm
1cmo 2.3co

A A A

= LN N O —mo= o A -

. locmouncmea 6eKmopHoil ROIUZOHANLHOU MOOCTU:

- Y100cTBO MacIITAOMPOBAHUS (BEKTOPHAasi MOJeJb JIy4llle PACTPOBOIi).

- He00s1b1110M 00beM JaHHBIX JJISl MPOCTHIX MOBEPXHOCTE.

- [IpeoOpazoBaHue TOJIBLKO KOOPANHAT BePIIUH NPU TPaHchopmanuu.

- AnnapaTtHas NOJAIePKKA MHOTHX ONlepanui.

Heoocmamku:

- Ci107kHBI€ AJITOPUTMBI BU3YAJTU3ALNH JJIS PEATUCTUYHBIX H300PaKCHUH;
CJIOKHBIE AJITOPUTMBbI TOIMOJOTHYECKUX onepanuu (pa3pesbl).

- AlIIPOKCUMANUS IJIOCKUMHM I'PAHSIMH NPUBOJUT K MOTPEIHOCTH

MOAC/IUPOBAHUA, HCBO3MOKHOCTD OTOﬁpaSI/ITI) CJIO0KHbIC ITOBCPXHOCTH.
sdfsdf% " 8NH% MM &:N&6*SB0RHOGNGH< J<.hkcu.Hac
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Boxkcenvnan mooens
dfgldfild,mynuc;ifd:ifhgidifdbbemub,m;dif /f/gfgbf mnik;dfdifgdkfgikisdghfiskdifhghdgf;[iwervtwerbkeirgegb,vmf..v

ITO TPeXMEepPHbIN pacTp.
Voxel — volume element.

nﬁLE:M ///////
///

IInoCEOCTE

= o — F

AAA NN
INNNNNN

f

Kaxablil BOKkcesJ uMeeT aTpudyT % /
(uUBeT M MPO3PAYHOCTD). e BORCET
Y1a4yHO UCHOJb3YHTCH B MeIULIMHE (KOMIIbIOTepPHast TOMOrpadus), B reorpaduu,
CeMCMOJIOTHH, /IJI1 0TOOPAXKEHHSI HA PeaJIbHbIX TPEXMEPHbIX YCTPOHCTBAX.
JMocmouncmea:
- JIoCTATOYHO MPOCTO ONMUCATH CJIOXKHbIC MOBEPXHOCTH, MPOCTAs MPOLeaypa
0TOOpaKeHUsl.
- [IpocToe BbINMOJIHEHNE TOMOJOTHYECKUX 00epaluil.
Heodocmamxu:
- boJsib110€ KOJIMYEeCTBO MH(POPMAIIUH VISl TIPEACTABJICHUS 00beMHbIX JTaHHbIX.
- OrpannyeHue paspemiaruiein CnoCOOHOCTH.
- [IpoOyiemMbI MacIITAOMPOBAHUS.

2 = LN N O —mo= o A -

FopRpRNITANICIrR =~ >R > Na-—a-

sdfsdf% " 8NH% MM &:N&6*SB0RHOGNGH< J<.hkcu.Hac



Paenomepnan cemka
dfgldfild,mynuc;ifd:ifhgidifdbbemub,m;dif /f/gfgbf mnik;dfdifgdkfgikisdghfiskdifhghdgf;[iwervtwerbkeirgegb,vmf..v

Kaxxnomy y3iy ceTkr MHIAEKCOM (i,j) NpunucbIBaeTcss HHACKC Zij.
Nunexcesl (i, j) 0TBEYAKT ONpPeAeJeHHbIM 3HAYCHUAM KOOPAUHAT X, Y.
Paccrosinne mexay y3jaamu oaMHakoBo: dx mo ocu Ox, dx mo ocu Oy.

e T

Modenv: NByMepHbIii MACCHB 3HAYE€HU BBICOTHI.
HUcnoan30BaTh A1 0OAHO3HAYHOU PyHKUUHN z=1(X,Yy).

Mocmouncmea:
= IIPOCTOTA OITUCAHUSA NMMOBCPXHOCTH,

= IIPOCTOTA HHTEPIOJIAINUA TJIA IIPOMCKYTOYHDbIX TOYCK.

2 = LN N O —mo= o A -

Heoocmamxu:
- HeJIb351 MOACJIUPOBATH HEOJHO3HAYHbIC (PYHKIMHU OBEPXHOCTH,
- 00J1b11I0€ KOJIUYECTBO Y3JI0B JJIf CJ0KHBIX IOBEPXHOCTEH,
- 0oJiblIIE 3ATPAT AJI 0TOOPAaKEHUA MPOCTBIX MOAeell (Hampumep,
MOJIMTOHAJIbHBIX).

FopRpRNITANICIrR =~ >R > Na-—a-
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Hepaenomepnan cemka. Hzonunua.
dfgldfild,mynuc;ifd:ifhgidifdbbemub,m;dif /f/gfgbf mnik;dfdifgdkfgikisdghfiskdifhghdgf;[iwervtwerbkeirgegb,vmf..v

IToBepXHOCTH 3a/1aeTCHA MHOKECTBOM TOUYCK {(Xy, Vor Zy)s (X5 V1o Z)s o+ 4

NMPUHAJIeKAMUX MOBepxXHOCTH. Kak onpene/iuTh TOYKH MOBEPXHOCTH,
HECOBMAJAAKONIHNE C ONIOPHBIMHU?
CnenuajbHbIe METOAbI: TPUAHTYJISIIIMS.

Jlpyroii cnocod onmucaHusi MOBEPXHOCTH — U30JIMHUM BbICOTHI. JIMHUHA
YKa3bIBAKOT TOYKHM OAMHAKOBOM BbICOTHI. Mcmosb3yeTcst B KapTorpagum.

Y2

sdfsdf% " 8NH% MM &:N&6*SB0RHOGNGH< J<.hkcu.Hac
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Buzyanuzayun obvemnvix uzobdpadxicenuii
dfgldfild,mynuc;ifd:ifhgidifdbbemub,m;dif /f/gfgbf mnik;dfdifgdkfgikisdghfiskdifhghdgf;[iwervtwerbkeirgegb,vmf..v

Cnoco0b1 BU3yaJIU3alMM 110 XapaKTepy U300paKeHUu 1 M0 CTENEeHH CJ0KHOCTH
AJITOPUTMOB JIEJISATCH:

2. KapkacHasi MoaeJib, 0TOOPaKAOTCH TOJIbLKO pedpa.

3. Iloka3 moBepXHOCTEed B BU/I€ MHOTOTPAHHUKOB € IJIOCKUMHU I'PAHAMMU C
yaaJileHueM HEBHIMMBbIX TOYEK.

4. Jlo0GaBJisieM rjaaKoe 3aKkpaliiBaHue, HUMUTAUS OTPAKEHUA CBeTa, 3aTEMHEHHe,
NMPO3PavYHOCTh, TEKCTYPhI.

= o — F

2 = LN N O —mo= o A -

Kapxacnan euzyanuzayun

OTo0OpaxxaroTcsa Bce pedpa Kak 0JM3KHe, TAK U JajJdbHHe. OOBIYHO HCIOJIb3YeTCH
JJISl peJaKTUPOBaHus 00beKTOB. /[iisi oTOOpakeHuss He0OX0AMMO MPeodPa3oBaTh
KOOPAMHATHI BCeX BEPIIMH B BbIOPAHHOM MPOEKIIMH.

FopRpRNITANICIrR =~ >R > Na-—a-
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Buzyanuzayusn c yoanenuem nesuoumvlx 1uHuil
dfgldfild,mynuc;ifd:ifhgidifdbbemub,m;dif /f/gfgbf mnik;dfdifgdkfgikisdghfiskdifhghdgf;[iwervtwerbkeirgegb,vmf..v

MeToabl yaajieHUs HEBUAUMbIX JIMHMIA:
CopTupoBKa rpaHeu no riayouHe.
MeToa mi1aBaLIero ropu3oHTA.

4. Metoa z-0ydepa.

S~

1) PucoBaHme rpaHeil B mopsiike 0T CaMbIX JAJbHUX K CAMbIM OJIU3KHUM.

Ho vHOraa Hejab3s 4€TKO
Pa3JIM4YuTh, KAKasA I'PaHb 0JIMKe.
Hanpumep, B KaKOM nopsaKe
pHuCcOBATH TPaHu?

2 = LN N O —mo= o A -

FopRpRNITANICIrR =~ >R > Na-—a-
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Busya.nmauuﬂ cy@a.neuuem HeeUuOUMBIX NUHUTL
dfgldfild,mynuc;ifd:ifhgidifdbbemub,m;dif /f/gfgbf mnik;dfdifgdkfgikisdghfiskdifhghdgf;[iwervtwerbkeirgegb,vmf..v

2) BbIBOA OT caMbIX OJIMAKHHUX 10
CaMbIX JaJIbHHUX.

e T

Ha kaxaom mare oopasyrwrcs
JB€ JIOMAaHHbI¢ — BEPXHUHU U
HUKHUAU

ropu3ont. HoBasi rpanp
BBIBOAUTCSH JIMIIb B TOM
clIy4yae, ecjiu

2 = LN N O —mo= o A -

BbIIIIC BEPXHETI0, NJIM HUKE
HHU?KHETO T'OPHU30HTA.

3) Hcnoas3dyercs
JOMOJIHUTEJbHBIN MacCHUB,
KOTOPBI XPaHUT

KOOPAMHATY Z JJIA KAaKIA0r0
MUKCeJIA pacTpa.

FopRpRNITANICIrR =~ >R > Na-—a-
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3al<pamu8auue noeepxnocmeu Mooenu ompadsicenun
dfgldfild,mynuc;ifd:ifhgidifdbbemub,m;dif /f/gfgbf mnik;dfdifgdkfgikisdghfiskdifhghdgf;[iwervtwerbkeirgegb,vmf..v

Kak M05KHO onpee/iuTh HBET MUKCeJIeld H300PaKeHUus MOBEPXHOCTH
COIJIACHO HHTEHCHBHOCTH OTPA’KEHHOI'0 CBeTa IPH y4yeTe B3aUMHOI0
PacHoJIOKeHUs] MOBEPXHOCTH, HCTOYHUKA CBETa M HaOJI0AaTe s,

= o — F

OTpaAk. Iyd  gopmans Ir
HCT. CBeTa

HaOmwOarenb

3epmmwoe ompaJicenue S TAT S
MIOBEePXHOCTE

2 = LN N O —mo= o A -

IMagaommii Jiy4, monajaas Ha cjierka mepoxoBaryro nNOBEePXHOCTh

PeajibHOIO 3epPKaJjia, MOPOKIAET HEe OAMH JIY4Y, 2 HECKOJbKO Jy4eil,

paccenBaeMbIX 10 Pa3JIHYHBIM HANPABJICHUSAM.

3 ®onra: I =IK cosa
Muupu4deckas ¢popmyJia pacupeneaeHuss Donra: S ,COS

rae I — MHTEeHCMBHOCTDH U3JTyYeHUSI HCTOYHUKA,
K, — k03¢ puumeHT nponopunoHaJIbLHOCTH,

0, — YroJl OTKJIOHEHUS OT JJUHUHU HAeaJTbHOI0 OTPAKEHHOT 0 JIyya.
1 <P <200 3aBUCHUT OT NOJTMPOBKHU MOBEPXHOCTH.

FopRpRNITANICIrR =~ >R > Na-—a-
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3al<pawueanue noeepxnocmeu Mudpghyznoe ompancenue
dfgldfild,mynuc;ifd:ifhgidifdbbemub,m;dif /f/gfgbf mnik;dfdifgdkfgikisdghfiskdifhghdgf;[iwervtwerbkeirgegb,vmf..v

HOPMAIE ys

IIpucyme MaToBbIM OBEPXHOCTSIM. .
HCT. CBETA

3axon Jlambepma: inTeHCHBHOCTH OTPAKEHHOTO
CBETA MPONOPIHOHAIBLHA KOCHHYCY YIJIa MeKIy
HOPMAJIBIO M YIJIOM Ha HCTOYHHK cBeTa Q.

Q

= o n — F

SLSS LSS

I — MHTEeHCHMBHOCTHL MCTOYHHMKA cBeTa, [, = [UK, UcosQ IOBEPXHOCTE

K, — ko3¢ puuuenT, cBOMCTBO MaTepuaJia.

i peajibHBIX U300paKEeHNH YYUTHIBAKOT 002 THIIA OTPAXKEHHUH
L, = I0(K, OcosQ+ K¢ Ocos’a )
rae K , K - cBoiictBa marepuaJia. /ljist HekoTopeix Q u a  lIotp =0,

2 = LN N O —mo= o A -

HO peajibHO 3TO HE TaK, 3HAYMT [, = [ K, + I(K} lcosQ+ K Ocos’a )

rae [a — MHTEeHCUBHOCTH PacCesitHHOIO cBeTa, Ka — KoHcTaHTAa.
JHEPrusi TOYEYHOr0 HCTOYHUKA YMEHbIAETCH MPONOPIHUOHATILHO R2.

Ho Ha nmpakTHKe HCTOJIB3YIOT Clleflylomee: -y . Rf (K, TeosQ+ K Deosa )

R- paccrosiHue 0T HeHTPa NPOEeKUUH 10 NOBEPXHOCTH, K- KOHCcTaHTA.
Kak onpegesuTh HBeT 3aKpAIUBAHUS TOYEK 00beKTA?
st RGB Ka, K, OyayT pasjiM4Hbl AJ1d pa3HbIX KOMIIOHEHT, K  — Oyaer oguHakoB A

BCEX KOMIIOHEHT. HBCT HCTOYHHUKA BbBIPAKACTCH B PA3HbIX KOMIIOHCHTAX I.

FopRpRNITANICIrR =~ >R > Na-—a-
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Buwiuucnenue nopmaneit u y2noe
dfgldfild,mynuc;ifd:ifhgidifdbbemub,m;dif /f/gfgbf mnik;dfdifgdkfgikisdghfiskdifhghdgf;[iwervtwerbkeirgegb,vmf..v

/st moBepxHoCTH:

ly 0z 0y 0z
= Xooaea— -8 - L
X =x(s,0) NT9s ot dt ds
i Y= Y(st) 0z 9x 9z 0x
h 3 1 —[—
NZg INT9s 0t 0t s
!  KOOPAMHATLI BEKTOPa HOPMAJIN:
Lo PEF A 0y U= 0
; ds 0t dt ds
f
' B ciry4yae BEeKTOPHO—I10JIUIOHAILHOM MOJEIH HCI0JIb3YeM METOAbl BEKTOPHOM a/1redphl.
! . .
D SED EED & 2 £
- 1 =,
Yi-¥i™ Y N /
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Y'N =(z, - z)X3~ X)) (25 - 2, (X, - X))

: N=AxB
Zy = (X - X )(Y;-y) - (X - x)(Y, - ¥)

HanpaBneHue MOXHO NOMeHATb —N.
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Huphyznoe ompaicenue
dfgldfild,mynuc;ifd:ifhgidifdbbemub,m;dif /f/gfgbf mnik;dfdifgdkfgikisdghfiskdifhghdgf;[iwervtwerbkeirgegb,vmf..v

OnpenenM KOCMHYC yIjia MeKIy BEKTOPOM HOPMAaJIM M HANPaBJIeHWeM HA UCTOYHHK

b CBeTA.
!
i Ilpumepl. UICTOUHHUK CBeTa PacnoioKeH HA 0Cb Z B 0, MCTOYHHUK CBeTa Ha OAHOMU
h b
ocH ¢ Kamepou. Toraa 7% Zy
cosf = ¥ P
Ipumep 2. INIR R 5 - 2

M CTOYHUK CBETA B o0 , HO HE HA OCH Z. 3/1eCh MMeeT 3HAUYeHUE HATIPABJICHHUE HA
UCTOYHUK cBeTa. PacnoJioikeHne HCTOYHMKA CBeTa 3aJaUM yriaamu (0., B.).
CaesiaeM MoBOPOT KOOPAMHAT TAK,; YTOObI OCh Z ObLJIA HANIPABJIEHA HA UCTOYHUK
CBeTAa U NPUMEHUM MPeAbIAYIIYI0 (popMmy.Ty. SIN =[S0 N|kosh _ece
IlycTs S — pagnyc-BeKTOp, HANPABJIEHHBLIH HA HCTOYHHK CBETA, SN = x X\ + Yoy * ZeZy
N — BeKTOp HOPMAJIM MOBEPXHOCTH.

2 = LN N O —mo= o A -

S - -

0 cosd = 2sEn’ YsIn* ZeZy
OueBuaHo Jgyqnie B3ATh [S|=1. [SION|

Ilpumep 3. UcTOYHNK CBETA PACIIOJIOKEH B KOHEYHOH TOYKE (Xcs Vs Z()s
TOIAAa PAAUYC-BEKTOP HA HCTOYHUK CBeTA (X~X;, Yc-¥o» Zc-Z,)- Jajiee kak u B
npeabiayeM npumepe.

FODODRN TANILIF =~ >R >..
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3epranvnoe ompaxncenue

dfgldfild,mynuc;ifd:ifhgidifdbbemub,m;dif /f/gfgbf mnik;dfdifgdkfgikisdghfiskdifhghdgf;[iwervtwerbkeirgegb,vmf..v

S — paauyc-BeKTOpP, HANPABJICHHbIN HA HCTOYHUK CBETA,

N — BeKTOp HOpMAJIH.

Haiiti cos a yriia Mekay OTpPaKeHHbIM JIy4YOM M HANIPABJIEHUEM HA KaMepy.
IIycTh R - paanyc-BeKTOp 0TPAXKEHHOIO J1y4Ya.

= o n — F

i N

; ANI=Ry+S CuutaeMm, YTo R:[S|R,

f -~ e NS

5 - .. o =

/. R I < DR-ND2I—|N|2 S

fd R] ©10 Sl _ XnXs T IYNYs T ZnZs

Xp = 2Xy 5 - : =

' Xnt¥ntZy

4 Yrs Zr HAXoAATCA aHaNoOrnyHo.

¢ R, ,S,,N, — e1HHUYHbIE BEKTOPBI. OcTanocb HauTU KOCUHYC yrrna mexay

~ R+S:=N OTpaXeHHbIM JIy4OM U HanpaBfieHMeM Ha

% ,

. [N [F 2cosf kamepy K.

1 0 N'= N, 2cosf o - KR - XgXp * Y VRt ZgZg
E R, +S, = N,[2cosf | KR \/X2K+y2K+ZzKD\/X2R+y2R+ZzR
~ N -S

s U R;=N;Rcosh -, = m2cos9 S| OuyeBMAHO Ny4lle UCNONb30BaTb €AUHNYHbIE
- 7

h ). NB S, N, K (R Toxxe 6yaeT Takum).

s Ho o5 N||S| foACTaBUM

B

~ NS S

ol R T
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Memoo I ypo

dfgldfild,mynuc;ifd:ifhgidifdbbemub,m;dif /f/gfgbf mnik;dfdifgdkfgikisdghfiskdifhghdgf;[iwervtwerbkeirgegb,vmf..v

Co31anue WIVIIO3UM IJIAIKON KPUBOJIMHECHHOU MMOBEPXHOCTH, ONIMCAHHOW B BHJIE
MHOTOTPAHHUKOB.

Cymp: 3aKpaliuBaHue IJIOCKOW I'PAHM He OJJTHMM LBETOM, A IJIABHO
U3MEHSAIOIIMUMUCH OTTEHKAMM, BBIYUCJASIEMbIMH IIYTEM UHTEPHOJISIMU [{BETOB
NMPUMBbIKAIOIIUX IPAHEH.

*  BpruuciasieM HOpMAJIU KAXKI0U I'PAHU. N Na N N+ N, + N,

1 I\Ia
*  OnpenejasieM HOPMAJIM B BEPIIHHAX. % 3

3. Ha ocHoBe HOpMAaJiell B BePIIMHAX BHIYUC/IACTCH HHTEHCUBHOCTh B BepPIIMHAX
COIJIACHO BHIOPAHHOM MO/ eI OTPAKEHHUs CBeTa.
4. 3axkpammBaeM MOJHUIOH HBETOM COOTBETCTBYHLICH JMHECHHON UHTEPIOISLIMH

= o — F

2 = LN N O —mo= o A -

S - -

by 3HAYCHUUA HHTCEHCMBHOCTH B BEPIIUHAX. X; X s
[

. 3ano/iHeHHEe KOHTYpa rPaHMu.

o}

o I-1 Ib-1 -

s —= =1 11:1b+(1c_1b)y L
£ X~ X, X, T X YC_Yb
h

= X~ X =

d =L+ (I~ I)—2L L=1+(,-1,) ¢
2 2O | Ya~ Yo
&

B

L
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Memoo @onza

dfgldfild,mynuc;ifd:ifhgidifdbbemub,m;dif /f/gfgbf mnik;dfdifgdkfgikisdghfiskdifhghdgf;[iwervtwerbkeirgegb,vmf..v

OT1an4yaercsi TeM, YTO HHTEPIOJMPYETCSH He HBET, 3 BEKTOP HOPMAJIM.

OnpenessieM HOPMAJIU K TPAHAM.

OnpeaesnsieM HOpMAJIU B BeplIMHAaX. B ka:kaoi To4YKe rPaHu onpeaeasiemM

BEKTOP HOPMAJIM MHTEPNOJUPOBAHHUEM.

4. Ilo BeKTOpPY HOpMAJIM ONpeaesiaieM IIBET TOYKH I'PAHU B COOTBETCTBHH C
BbIOPAHHOM MOJIEJIbI0 OTPAKEHUS CBETA.

L

HXNlH HXNb (Ko ™ XY - Y)Y, - Yb)H
Nvl 0¥y 070 Yyt (Ve = Yy )(Y - Yb)/(Yc = Yy) [
HZNIH HZNb P (Zye = Zip) (Y - Y)Y, - ) H
HXNzH HXNb (X = X)X - Y)Y, - Yb)H
sz 0¥y 0% 0 Yt (Ve = Yo (Y- Y)Y, - Yy) D
HZNZH HZNb t(Zyy = L)Y - Y)Y, - Y,) H

2 = LN N O —mo= o A -

(Xyas Ynardane) = Nia HXNH HXNI 1 (XNz 4 XNI)(X_ Xl)/(XZ ; XI)H
rae (Xnps Yapr Znp) N‘b N = DYN 0= DYNI ¥ (YN2 - YNI)(X_ X1)/(X2 - X1) [
(Ko YnerZno ) = N; HZN H HZNI ¥ (ZNz - ZN])(X_ Xl)/(Xz - Xl) H

Metoa @oHra cjoxHee, 4yeMm MeToa I'ypo, HO 1aeT 0oJiee BLICOKHU pe3yJibTar.
Oco0eHHO XOPOoIIO0 BU/HO PA3/jIM4YHe HA 3¢PKAJIbHbIX MOBEPXHOCTHX.
sdfsdf%" BNH%" MM &:N&*SB0RHOGNGH< < hkcv.nac
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Ilpenomnenue ceema
dfgldfild,mynuc;ifd:ifhgidifdbbemub,m;dif /f/gfgbf mnik;dfdifgdkfgikisdghfiskdifhghdgf;[iwervtwerbkeirgegb,vmf..v

3aKoHBI NIPEJOMJIEHHSI CBETA CJIeAyeT YYUMThIBATH NIPU MOCTPOEHNH
U300paKeHUuN NMPO3PaAYHbIX 00HEKTOB.

= o n — F

a4
Moaesab HaeajJlbHOr0 NpeJOMJICHUS.
JIy4 OTKJIOHSIeTCS HA TPaHUIIe ABYX Cpel, Npu4emM
NaJA0IIUI, IPEJIOMJICHHBIN JIYY U HOPMAJIb JICKAT B
OTHOM MJIOCKOCTH. Jliist yriioB al u a2 M3BeCTeH 3aKOH
CHenmyca: n,sind , = n,sind ,

2 = LN N O —mo= o A -

Ae n, n n, — aGcosIIOTHBIE MOKA3aTeJIU MPeJOMJIEHHUS

COOTBETCTBYIOLIMX Cpel.
Ha npumepe a.=a, , o, = d,. dy

S - -

CienoBaTeIbHO, NOCJIE MPOXOKAECHHS CKBO3b CTEKJIO JIYY MapalieJbHO
cmemaercs. CMenieHne 3aBUCHT OT TOJIIAHBI CTEKJIA'H COOTHOIIEHUS
nokasaTteJjield mpeJoMJIeHus cpel.

FOQD QAN TANILTIr == >R >.
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Tpeyzonvnan npuzma

dfgldfild,mynuc;ifd:ifhgidifdbbemub,m;dif /f/gfgbf mnik;dfdifgdkfgikisdghfiskdifhghdgf;[iwervtwerbkeirgegb,vmf..v

IIpUHATO CYUTATD, UTO AJI BAKYYMAa a0COIOTHBIN MOKAa3aTe b
npeaoviienus = 1, s so3ayxa: 1,0029, nas soasi: 1,33,
ISl CTEeKJIa Pa3HbIX cOpTOB: 1,52 (JierkuM KpoH),
1,65 (Ts:KeIbIA KPOH).
Ha npakTuke 00bIYHO UCNOJIB3YOT OTHOLIEHUE
IOKa3aTeJIed NpeIoOMJIeHU ABYX cpel (n,, n,)

o o n - F

OTHOCHUTEJILHO NMOKAa3aTeJeil mpejioMJIeHHUS.
Eure oIuH acneKkT npejioMJIeHHUA: 3AaBUCUMOCTD JIYy4a OT AJMHbI BOJIHbI.
N3BecTeH onbIT HbI0TOHA M0 pa3/io:KeHUI0 0€J10r0 CBeTa TPEyroJibHOM MPU3MOii.

2 = LN N O —mo= o A -

N~

YeM MeHbIIIE IJIMHA BOJHBI, TEM 00JIbIIIE

OTKJIOHSIETCS JIYyY MPH MPeJIOMJIEHHUH. cpacki _
®uoseroBblii (A=0,4 MKM) Jy4 EK;%&E"M
OTKJIOHsIETCsI 00JIbIIIE BCErO, TomyOol
KpacHblii (A=0,7 MKM) — MeHbIIIe BCero. uroneToeiit
Hanpumep, 1J151 cTeKJIa OKa3aTeJb NMPeJOMJIEHUs B BUMMOM CIIEKTpe MeHsIeTCsl

ot 1.53 10 1.51. Kpome moaenun uaeajibHOr0 nmpejoMJieHus ucnojb3yrwt. Ho pexe,
Moaeab AupPy3Horo npeaomieHus. CorjacHo 3Toi MoOAeJH MAAAOMUA JIYY

IMPEJIOMJIACTCH BO BCEC CTOPOHBI.

FOCDANTANILIr = >R 5.
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Tpaccupoeka nyuei

dfgldfild,mynuc;ifd:ifhgidifdbbemub,m;dif /f/gfgbf mnik;dfdifgdkfgikisdghfiskdifhghdgf;[iwervtwerbkeirgegb,vmf..v

MeToabl TPACCUPOBKHU JIyYeld CYHUTAKTCS HA CErOAHANIHUNA MOMEHT HaudoJiee
MOIIHBIMH M YHUBEPCAJIbHBIMHA METOAAMU CO3AHUA PEATUCTUYHBIX U300PaAKEHUH.
byaem nmoJsiararb, 4T0 OKPYIKAOIIUE HAC 00bEKTHI 00/1a1aK0T CBOWCTBAMM:

- U3JIy4al0T;

- OTPAXKAIOT U MOIJIOIIAKOT;

- MPONMYCKAKT CKBO3b Ce0sl.
Kaxaoe U3 3TUX CBOMCTB MOKHO ONIMCATHL HA0OPOM MapaMeTpoB.

= o n — F

2 = LN N O —mo= o A -

vf,(ié = Memoo npamoit mpaccupoeku nyuei

PaBHbmMepHO o

. HanpasnenHo 3aKnwoyaemca ¢ c:neﬂymmem.

g EciEcs :T°P°“b' p , Kaxabii MCTOYHMK CBETA U3J1y4yaeT

d

‘: % /@\ 0eCKOHEeYHOe MHOKEeCTBO JY4YE€H, OHM YXOOAAT

-;, \ B CBOﬁO}]HOe IPOCTPAHCTBO, MONMAJAIOT HA

A WpeanbHoe  HeupeanbHoe

][ AnddysHoe APYIue 00BEKTHI U IJ1a3 HaﬁJIIOZ[aTeJIﬂ.
oTpaxeHWe  3epKano

- p P p IlonaBime Ha Apyrue 00bEKTHI OHH

f-: OTPAKAKTCHA, IPECJITOMJIAIOTCH — 3TO

Ii-: % Oﬁpa3yIOTCH BTOPHUYHBLIC JIYIH U TAK JAJICC

a ' A0 TEX MOop, MMOKA He monmajaeT B 1Jj1a3

B Cywmma obpaTtHoe cymma guddysHoro,

~  puddpy3Horo 3epKanbHOro Haﬁ.]IIO[[aTeJIH

g ¥ 3epKanbHoro 1 obpaTHoro.
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Memoo obpammnou mpaccupoexu nyueu

dfgldfild,mynuc;ifd:ifhgidifdbbemub,m;dif /f/gfgbf mnik;dfdifgdkfgikisdghfiskdifhghdgf;[iwervtwerbkeirgegb,vmf..v

Paszpaboman ¢ 80-x 200ax, ocnoeononazarowue pabomur Yummeoa u Kex.

CoryiacHO 3TOMY METOAY OTCJICKMBAHME BEeIETCH HEe OT MCTOYHUKA CBETA, 4 OT
HaOsoaarTessa. Ho u 310 He 1esaeT 3a1a4y pemiaeMou, M03TOMY BBOAAT
cJieayrlue OrpaHuYeHUs:

3. Cpeau Bcex THIIOB 00bEKTOB BbIIEJIUM HEKOTOPbIE, KOTOPbIe HA30BEM
HCTOYHUKOM cBeTa. OHM M3J1Y4aK0T CBET, HO HE OTPAXKAKT U He MPEJIOMIAIT
ero.

4. CaoiicTBa 0TpPaXKAKOUICH MOBEPXHOCTH ONMKUCHIBAKTCH CYMMOM IBYX KOMIIOHEHT
— nu¢Py3HOI U 3epPKAIbLHOM.

5. 3epkajJbHOCTH ONUCbIBaeTcs AByMs cocTtaBiasiroimumu. Ilepsas (reflection).
Bropas (specular).

6. Jlus npo3pauHbIxX (transparent) 00beKTOB 00bIYHO HE YYUTHIBAECTCS
3aBHUCHUMOCTH IPEJIOMJICHHUS CBETA OT JAJIMHBbI BOJIHbI. UHOr1a Mpo3pavyHoOCTh
MOJEJMPYIOT BOOOIIIE 0e3 mpeioMJIeHUS.

7. Jasi ydyeTa 0CBEHIEHHOCTH 00bEKTOB CBETOM, PACCeMBAaeMbIM APYTrMMH
00beKTaMu, BBOAUTCS (pOHOBAsI cocTaBjsomas (ambient).

8. /lnsi 3aBepuieHMsi TPACCMPOBKH BBOAAT MOPOroBOe 3HAYEHUE OCBEIIICHHOCTH
JIU00 OrpaHUYECHNE KOJIUYECTBA UTEPallMid.

e T

2 = LN N O —mo= o A -

N~
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Mocmouncmea u nedocmamxu memooa oopammnol mpaccupoeKu ayuei

dfgldfild,mynuc;ifd:ifhgidifdbbemub,m;dif /f/gfgbf mnik;dfdifgdkfgikisdghfiskdifhghdgf;[iwervtwerbkeirgegb,vmf..v

Honodcumenvuvie uepmvl memooa 0Opammnoll MpaccuposKu ayyeii:

2. YHHBepCAJbHOCTb METO/AA, €ro NPUMEHUMOCTD /IJI1 CHHTE3a U300pasKeHu
JOCTATOYHO CJOKHBIX ClleH. Bomiomaer 3aKOHbI reOMEeTPUYECKON ONITHKMU.
IIpocTo peanu3yer pa3HOOOpa3HbIe MPOEKIIUH.

3. Jla'Ke y4ed. BApDMAHTHI METO/A JAK0T X0Opoliuue pe3yJbrarhl. [lepBuUuHbIE JIyUYHn
AAI0T yAaJeHrue HEBUAMMBbIX To4YeK. TpaccupoBKa 0HOI0 — IBYX BTOPHMYHBIX
JIyuel 1aeT TeHH, 3¢ePKAJIbHOCTb, IPO3PAYHOCTD.

4. Bce npeoOpazoBaHusi KOOPAMHAT JUHEHHDBI, I0ITOMY JOCTATOYHO MPOCTO
padoTaThb ¢ TEKCTYpPaMH.

5. JlJis 0AHOr0 MUKCeJIs MOKHO TPACCHPOBATh HECKOJIbKO 0JIM3KO
PACIOJIOKEHHBIX JIyUeH, IOTOM YCPEeAHATh 3HAYEHUS LIBeTAa (AHTHAJIMA3ZHMHT).

6. IlockoJbKY pacyer OTAeJbHOM TOYKHM M300pa’KeHHsI BHINOJIHSIETCS HE3ABUCHUMO

OT IPYTUX TOYEK, TO 3TO MO3BOJIsAeT 3(PPeKTUBHO MCII0JIb30BATH NapaJlleJbHbIe

BbIYMCJICHUS.

Heoocmamxu:

IIpo06JiemMbl ¢ MogeMpoBaHueM TU(PGY3HOT0 OTPAKEHUSA U MPEJTOMIIECHUSA.

9. Jlist KasKA0M TOYKH HEO00X0AMMO BBINOJHATH MHOT0 BBIYHCIUTEIbHBIX
onepanui. TpaccupoBKa Jiydyeid OTHOCUTCH K CAMbIM Me/IJICHHbIM aJITOPUTMaM
CHHTE3a U300paKeHU .

e T

2 = LN N O —mo= o A -

N~
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