OpakTanHa reomeTpuja
N ppakTann y apxmuTekTypu

MaTeMaTuka y apxuTtektypu 1
Mpod. ap JbuwaHa lMeTpyLeBcKy



OpakTanHa reomMeTpuja

MaTeMaTuka y apxuTtektypu 1
Mpod. ap JbuwaHa lMeTpyLeBcKy



OpakTanHa reomeTpuja
yBOA

MaTeMaTuka y apxuTtektypu 1
Mpod. ap JbuwaHa lMeTpyLeBcKy



OpakTanHa reomeTpuja
yBOA

...Oblaci nisu sfere,
planine nisu konusi,
razudene obale nisu
krugovi, kora drveta
nije glatka...

Mandelbrot

O6nnun y
npupoaun cy
HenpaBWUIHN U
HEepaBHMU.

MaTeMaTuka y apxuTtektypu 1
Mpod. ap JbuwaHa lMeTpyLeBcKy



OpakTanHa reomeTpuja
yBOA

EyknnaoBsa reomeTpuja — nNpaBuIHU
MaTeMaTU4Kn obIMum — KOHYC,
nMpamMmmaa, Kouka, chepa HUcy
Hajbos/bM HAUMH Aa ce onuuwy NpupoaHe
dopme. Obnauun, nnaHnHe, pasyheHe
obane n Kopa ApBeTa Cy HENPABUJTHU U
HEpPaBHU U Te HbNUXOBE 0CObUHe cy y
CYNPOTHOCTU ca ocobmnHama
reoMeTpujckmnx purypa n tena
Eyknnacke reomeTtpuje.

MaTeMaTuka y apxuTtektypu 1
Mpod. ap JbuwaHa lMeTpyLeBcKy




OpakTanHa reomeTpuja
yBoA4

O6AMLM Y NPUPOAMN CYy HENPABUIIHMN U &
HEpPaBHU 1 HYAE UCTE T€ HernpaBUIHOCTM
Y pa3/IM4nTnM pasmepama... ®pakrtan?

MaTeMaTuka y apxuTtektypu 1
Mpod. ap JbuwaHa lMeTpyLeBcKy



OpakTanHa reomeTpuja
yBoA4
NcTn obnnum y

PA3INYNTUM
pa3MepaMa cpehy ce

Y apXUTEKTYpPMW...

Vi

dins,

dory,
aFE doen
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MaTeMaTuka y apxuTtektypu 1
Mpod. ap JbuwaHa lMeTpyLeBcKy



OpakTanHa reomMeTpuja
yBOA

NcTn obnnum y pasnmnyumntmm
pa3MepaMa cpehy ce y JIMKOBHO]
YMETHOCTMU...

MaTeMaTuka y apxuTtektypu 1
Mpod. ap JbuwaHa lMeTpyLeBcKy



OpakTanHa reomeTpuja
yBo4

Karl Weierstrass 1872

Georg Cantor, 1883

Wactaw Sierpinski ,
1916

MaTeMaTuKa y apxuTektypu 1
Mpod. ap JbubaHa MeTpyLLeBcKy



dpakTanHa reomeTpuja ﬂ.rﬂf'”’f'ﬁ“wh} Pl

4
yBoOA
e
1918, ppaHUYyCKM MaTeMaTU4apwu
Pierre Fatou Gaston Julia -
OMMUCYjy OHO LITO Ce AaHac rnocMaTtpa Kao ‘L
dpakTanHoO NoHawake y Be3n ca ﬁ{jﬁ

ManupareM KOMMIEKCHUX bpojeBa U

NTepaTMBHUM (PYHKUMOHANTHUM CUCTEMUMA. ﬁfm
Ha >kanocTt, HUCY A0XUBENN KOMMjyTepPCKY @%ﬁ} "
BM3yenunsauunjy CBOjux MateMaTU4KnX ‘;‘@
naoeja.

MaTeMaTuka y apxuTtektypu 1
Mpod. ap JbuwaHa lMeTpyLeBcKy



OpakTanHa reomeTpuja
yBOA

[1a bn onncao HenpaBuUrHe

N HepaBHe Kpuse, ped "dppaktan”
yBeO je NpBu NyT
Benoit Mandelbrot *‘
1975. roavHe.

MaTeMaTuka y apxuTtektypu 1
Mpod. ap JbuwaHa lMeTpyLeBcKy



OpakTanHa reomeTpuja
yBOA

dOpaKkTaZiHa reomMeTpuja Nocraje akTyesnHa
N BeoMa nonysnapHa no objaeB/buBakby KHUre:

Benoit Mandelbrot Wy AT AR
“The Fractal Geometry of Nature”, 1982.

MaTeMaTuka y apxuTtektypu 1
Mpod. ap JbuwaHa lMeTpyLeBcKy



OpakTanHa reomeTpuja
yBOA

dpakTanHa reomeTpuja,
HacynpoT eyKNNACKO),
HyOu MHOro 6orbe metoae :
3a onncmBame NPUPOOHMNX o6je|<aTa

HepaBHe KapakTepuctuke npupoae
He cumynupajy ce
NoOMONYy rnaTkmx opmm
eyKnuacke reomeTpuije, A
Beh ce HOBW NpUCTyN KOMMNEKCHOCTH
HOCW ca HepaBHMHaMa camMe CTPYKTYype.

MaTeMaTuka y apxuTtektypu 1
Mpod. ap JbuwaHa lMeTpyLeBcKy



OpakTanHa reomeTpuja
yBoA4

O6jekTn y (bpakTasiHOj reoMeTpuju ce nipaxansajy
anropnTtMMUMa, KOjuM ce croxeHe npupoaHe dgopMe Kao WTo
cy nanpat, obnak, naxysba, rpaHumua Uaun jenka Mory CBecTtu
Ha jeAHOCTaBHe (PopMYyJie U KOHCTPYKTUBHE MOCTYrMnKe

MaTtemMaTuka y apxmTtekTypu 1
Mpod. Ap JburbaHa MeTpyLweBcKku



OpakTanHa reomMeTpuja
yBOA

[TapaanrMa TUX HOBUX NPUCTYNa je y JeANHCTBY
jeAHOCTaBHOCTU U KOMNNEKCHOCTU. MI3y3eTHO jeaHOCTaBHe
dopMyne nnn caceuM jeaHoCTaBHa NpaBuna,

NOHaB/baHbEM Y UTEPATUBHUM NpPOL,ECMMA AOBOAE A0
KOMMJ1EKCHe ppaKTasiHe reoMeTpuje.

A v\ A%
A A Y
n A .L‘ ‘.L L‘

F VY
. ‘ . . A A A A A0S B A
........ A A b A A A A &

Wactaw Sierpinski ,
1915

MaTeMaTuka y apxuTtektypu 1
Mpod. ap JbuwaHa lMeTpyLeBcKy



dpakTanHa reomMeTpuja
aeduvHuymMja ppakrtana

dpakTtanu ce Hajborbe onucyjy nomohy
KapakTepUCTUYHMX aTpuobyTa:

dpakTan Hurge Huje paBaH N HerpasumnaH je.
Cawm je cebu cnnvaH, Herosn AenoBu
n3rregajy kKao n oH Leo.

Pa3BujeH je Kp0o3 BULLECTPYKO NOHaBIbake
anroputma (MtepatBHU PyHKLMNOHAMNHN
CUCTEM).

KomnnekcaH je, a unak moxe 01t onucaH
jeaHOoCTaBHMM anropuMTMOM LUTO 3Ha4n aa
n3a Hajpehux HepaBHWUHA N HEMPAaABUITHOCTH
NOCTOjU HeKa (4aKk BeoMa jegHOCTaBHa)
3aKOHUTOCT.




dpaKTanHa reomMeTpuja
aedunHuMja ppakrtana

dpaktanu cy 0bjekTn buno koje BpcTe Ynja popma HUrge Huje
rnartka, HernpaBWUITHU CY U Ta HUXOBa HENPaBUITHOCT Ce NoHaBIba
KpO3 MHOre pasmepe.
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®pakTasiHa reomeTpuija
aedunHuMja ppakrtana

OBo je onwTa gedmHuUmrja ppakTana,
anu ce OHW TEOPMU|CKN cpeny noaerbeHun
y Knace ripema HaduHy reHepucama.




dpaKTanHa reomMeTpuja

AetepMUHNCTUYKN NOC
AdunHe TpaHchopMauymje — objekTa u
(nnn) KoopamMHATHOI CUCTEMA

NTepaTuBHM NpoLLECU — MOCTYNLM
NTepaTuBHU DYHKLMNOHANHN CUCTEMU

MaTeMaTuka y apxuTtektypu 1
Mpod. ap JbuwaHa lMeTpyLeBcKy



®pakTanHa reomeTpuja
dYHKLMOHANIHN CUCTEMMU

Hwu3 npaBuna

(cbyHKUWMja F)

MaTtemMaTuka y apxmTtekTypu 1
Mpod ap JbubaHa lMNeTpyLueBcku



dpakTanHa reomMeTpuja
dOYHKUMOHATHN CUCTEMU

CDYHKLI,VIOHaJ'IHl/I CNCTEM.

Ynas Hu3 npasuna N3na3
—- (cbyHKkuMja F) =

Ha cBaky oa BpeaHocTn ''ynasa’
DYHKUMOHANHW nenyje Hm3 npasuna (dyHkumja F)
CNCTEM. n paje oapehenn ''nsnas'.

MaTeMaTuka y apxuTtektypu 1
Mpod ap JbubaHa lMNeTpyLlweBckn



®pakTanHa reomeTpuja
dYHKLMOHANIHN CUCTEMMU

(DYHKLI,VIOHaJ'IHVI CUCTEM.

Hu3 npaBuna

(byHKUMja F)

x — F(x)

MaTtemMaTuka y apxmTtekTypu 1
Mpod ap JbubaHa lMNeTpyLueBcku



®pakTasiHa reomeTpuja
dYHKLMOHANIHN CUCTEMMU

[lpMeHa Hun3a npasuna (PyHKumnje F)
Ha Beh nobujeHn nanas:

Hu3 npaBuia F(x) Hwu3 npaBuna
> ((l)yHKIII/Ija I;‘) s ((byHKHHja F)

MaTeMaTuka y apxuTtektypu 1
Mpod ap JbubaHa lMNeTpyLlweBckn

F(F(x)

e



dpaKTanHa reomMeTpuja
dYHKLUMOHANMTHN CUCTEMMU

[pyMep PyHKUM]je MHOXeHa ca 2:

X F(x)=2x 2x F(x)=2x

MaTeMaTuka y apxuTtektypu 1
Mpod ap JbubaHa lMNeTpyLueBcku

4x



dpaKTanHa reomMeTpuja
nTepaTUBHN PYHKUMOHANHU cuctemmn - NOC

NTepaTUBHU PYHKLMOHANHN CUCTEM CapP>XU MOBpPATHY
cripery Koja o6e3behyje npuMeHy HM3a npaswusa
(dbyHKumMje F) Ha Beh nobunjeHn nanas.

Ynas . 3na3
N3 npasuna

—- (cbyHKkuMja F) ———

MaTeMaTuka y apxuTtektypu 1
Mpod ap JbubaHa lMNeTpyLlweBckn



®pakTasiHa reomeTpuja -
NTepaTMBHU PYHKLMOHATHU CUCTEMU W

N3na3 n3 dyHKUMoHanHor cncrema (npea
nTepauunja), Npeko nosBpaTHe cripere,
nocraje HeroB HOBM ya3 U rnpouec ce
NoHaB/ba T.j. PYHKUM]a Aenyje Ha Taj HOBU
yJfla3 n gaje HoBu mnanas (apyra utepaumja)
KOju OMneT, NpeKo NoBpaTHe crnpere, MoOXe Aa
nocrtaHe yna3s. bpoj nsspuweHnx ynknyca,
NoHaB/baHba Ha3nBa ce 6pojeM U3BpLUEeHnX
Kopaka win 6pojem ntepauuja.

MaTeMaTuka y apxuTtektypu 1
Mpod ap JbubaHa lMNeTpyLueBcku



dpaKTanHa reomeTpuja — F
nTepaTuBHN PYHKLMOHAIHN CUCTEMU W “

bpoj utepauuja je yHanpen 3agat uam ce
NOHaB/bajy CBe AOK HUje ncnyweH Hekun ycnos. O
6poja ntepauynja n oa NoYeTHOr crtara (BpeaHoCTu
NOYEeTHOr yJjla3a) 3aBMCKM KOHAa4YHa BpeaHoCT
n3nasa utepaTtmBHOr YHKLUMOHANHOI cucTeMma.
OBaj u3nas npeacrassba anpokcumauunjy (6owy
NN NOoLWNnjy) rpaHmMyHoOr npoueca 6eckoHayHor
6poja ntepauyunja ocTtBapeHuUx Kpo3 3aMULLIBEHO
6ecKkoHa4yHO BpeMme.

MaTeMaTuka y apxuTtektypu 1
Mpod ap JbubaHa lMNeTpyLueBcku



®pakTasiHa reomeTpuja
nTepaTtMBHU PYyHKUMOHANHN cuctemn - NOC

NTepauunije
1.ntTepauuja x —= F()
2.nTepaumnja F(x) ——= F(F(x))

3.uTepaumja F(F(x)) —= F(F(F(x)))

n-ta utepaumnja F(E..(F(x)...) — F(E..(F(x))...)

—

~—

n-1 n

n ysacTonHux utepaumnja: x — FE.(F(X)..)

MaTeMaTuka y apxuTtektypu 1 h
Mpod ap JbubaHa lMNeTpyLueBcku



dpakTanHa reomMeTpuja

nTepaTuBHM PYyHKUMOHANHN cuctemmn - NOC

TabenapHu Npukas n y3acTonHUX UTepaLlmja

Ha NpuMepy pyHKLUMje MHOXeHa ca 2:

0po]j 1 2 3 4 5 n

uTepaluja

VYna3 X 2x 4x 8x 16x -l
X

N3na3 2x 4x 8x I6x | 32x 2" x

MaTeMaTuka y apxuTtektypu 1
Mpod ap JbubaHa lMNeTpyLueBcku




dpakTanHa reomMeTpuja
reHepucarbe pakrtana - geTepMUHNCTNYKN NDOC

MHULUWM]ATOP U reHepaTop

Y reoMeTpujn paBHU UK NpoOCTopa yna3 Y pYHKLMOHATHU CUCTEM
je reoMeTpujckm obnmnK, a U3nas HeEKE HEroBe,

(dYHKUMOHA/THMM CUCTEMOM AeddUHUNCaHe, apuHe TpaHchopmauuje.
Yo6uruajeH Ha3uMB 3a yna3 (MoYeTHOo cTare) je MHUUK]aTop, a 3a
n3nas reHeparTop.

KoHauHu n3nas (aobunjeHn rpacduykm npukas) 3asnucu og 6poja

nTepauuja, nuuumjaTopa (NoOYeTHOr CTamwa) U AedPUHMNCcCaHmnX
apuHNX TpaHchopMauuja.

MaTeMaTuka y apxuTtektypu 1
Mpod ap JbubaHa lMNeTpyLueBcku



®pakTanHa reoMeTpuja
reHepucare pakTtana - getepMnHncTnUYKn NeC

MHULUM]ATOP U reHepaTop

AdounHe
TpaHcopmauunje

MaTtemMaTuka y apxmTtekTypu 1
Mpod ap JbubaHa lMNeTpyLueBcku



dpakTanHa reomMeTpuja
reHepucare pakTtana - getepMnHncTnukn NMOC

MHULUWM]ATOP U reHepaTop

TpaHchopmaumjom (NpecnnkaBakbeM), UHMLMjaTOpa Y reHepaTop
oapeheH je yHKUMOHATHMN CUCTEM, NpaBwusia Y OKBUpPY TOr
cuctema m, caMmm TUM, M371a3 NOcCne CBake utepauuje.

KoHauHu n3nas3 (aobunjeHn rpacduykm npukas) 3asnucu og 6poja
nTepauuja, nHuumjatopa (NoYeTHOr CTtaka) U reHepartopa.

MaTeMaTuka y apxuTtektypu 1
Mpod ap JbubaHa lMNeTpyLueBcku



dpaKTanHa reomeTpuja
reHepucame ppaktana - geTepMUHUCTUYKN NDC

Hyx

KaQHTOPOB CKYnN

OpbauuBake
cpenme
TpehnHe gyxwu

KaHTopoB
CKyﬂ
———

MaTeMaTuka y apxuTtektypu 1
Mpod ap JbubaHa lMNeTpyLlweBckn

B

Y rpaHU4YHOM npouecy
(beckoHa4YHO MHOrO
ntepaumja)

HacTaje KaHTopoB
ckyn. N3BpLueH
KOHa4daH Behu 6poj
nTepauuja,
rpauyKn, 4OBOSBLHO
nobpo nnycrpyje taj
CKyn.



®pakTasiHa reomeTpuja
reHepucame ppakrtana - getTepMMHNCTnUYKn NOC
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KaHTOpOB CKyn

I nHUUnjaTop
] 1 reHepartop

TpaHcdhopmMaumje nHnumnjaTopa y reHepartop:

T2: x = 1[1/3x+2/3

T;:x = 1/3x (ckanupame)
(ckannpare+TpaHciaymnja)

TpaHcdopmauujama T, u T, HacTajy ABe Konuje ckanupaHor nHuumjatopa
(ca chakTopom ckanupana 1/3) noctaBrbeHe y ogpeneHn nonoxa;.

MaTeMaTuka y apxuTtektypu 1
Mpod ap JbubaHa lMNeTpyLueBcku



®pakTasiHa reomeTpuja

reHepucarbe dpakTana - AgeTepMUHNCTUYKN NOC

y KaHTOpoOB CcKyn

1 1
3 3
| )
=0 0 x':%x D0
T.=l0 1 o , T,=|0 1
y =Y
|0 0 1 1=1 0 0

MaTeMaTuka y apxuTtektypu 1
Mpod ap JbubaHa lMNeTpyLueBcku
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®pakTasiHa reomeTpuja

reHepucarbe dpakTana - AgeTepMUHNCTUYKN NOC

»

y KaHTOpoOB CcKyn

X_nHuymjatop

mmmmmmmw ', reHepaTop
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MaTeMaTuka y apxuTtektypu 1
Mpod ap JbubaHa lMNeTpyLueBcku
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®pakTasiHa reomeTpuja
reHepucame ppakrtana - getTepMMHNCTnUYKn NOC
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MaTeMaTuka y apxuTtektypu 1
Mpod ap JbubaHa lMNeTpyLueBcku



®pakTasiHa reomeTpuja
reHepucame ppakrtana - getTepMMHNCTnUYKn NOC
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X nHuymjatop

reHepartop
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MaTeMaTuka y apxuTtektypu 1
Mpod ap JbubaHa lMNeTpyLueBcku



®pakTasiHa reomeTpuja

reHepucarbe dpakTana - AgeTepMUHNCTUYKN NOC

KaHTOpOB CKyn

B RN

V, / T1
e B

N

1
v, \ T,
uZ
T
1 T,
V21 u22
B @ N

u21 u22

MaTeMaTuka y apxuTtektypu 1
Mpod ap JbubaHa lMNeTpyLueBcku

LS

NHULUMjaTop

reHepaTop



dpaKTanHa reomMeTpuja
[eHepucare ppakTana - getepMnHncTnukn NOC
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KaHTOpOB CKyn
Y cnegehoj utepaumju, Ha CBaKy 04 CKanupaHUxX Konuja nHuumjatopa

nenyje cCMCTeM UCTOBpPEMEHO...

Konuje
ckanupaHor
. i (S—
WHULMjaTopa TpaHcopmauuije
nHuumjaTop el | 1T ——
TpaHcdopmaumje
> -
. (—
T 1 U T 2 S—

MaTeMaTuka y apxuTtektypu 1
Mpod ap JbubaHa lMNeTpyLueBcku



®pakTasiHa reomeTpuja
reHepucame ppakrtana - getTepMMHNUCTnUYKn NOC
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HacTtaje KaHTOpOB CKyn

I NHULNjaATOP (NOYETHO CTakE)

[ [ reHepaTop (NpBa nTepauuja)
EE EE B E BB ipehautepauyja
YyeTBpTa Utepauymja
Nn.T.Aa

MaTeMaTuka y apxuTtektypu 1
Mpod ap JbubaHa lMNeTpyLueBcku



®pakTasiHa reomeTpuja
reHepucame ppakrtana - getepMMHNCTnUYKn NoC

[Mpumep
4 |
—_— \ «——— npBa uTepauyuja
i i

MHUUNMjATOP  reHepaTtop=>5 ckanupaHux Konuja nHimumjatopa

CBaka o[ 5 ckanupaHux Konvja nHuuujatopa je pesynrart npuMeHe
jeaHe oA 5 apuHUX TpaHcdopmaunja T4, T,,..., Ts.

MaTeMaTuka y apxuTtektypu 1
Mpod ap JbubaHa lMNeTpyLueBcku



®pakTasiHa reomeTpuja
reHepucame pakrtasna getepMuHmncTndkm NOC

|
I, - Skaliranje poysa —

3
1
I, - Skaliranje poy sa —+ translacija po y
za 1 3
3 1
T, Skaliranje po y sa 3 + rotacija za ugao (¢
1
T4 %/KTs + translacija poy za 3
— \ L 1 .
M \Tz T - Skaliranje poy sa — + translacija poy
T I * za ol 3
L3 AY
0 o I, 3 1 )
T5 - Skaliranje po y sa 3 +rotacija za ugao — X
2

+ translacija poy za 3

MaTeMaTuka y apxuTtektypu 1
Mpod ap JbubaHa lMNeTpyLueBcku



dpaKTanHa reomMeTpuja
reHepucare ppakTtana - getepMnHncTnUKn NOC

[MeT TpaHcdhopmMaumija

u { Pe3ynTtaT npBe ntepauunije:
\/, [MeT TpaHCchOpMUCaAHUX
— objekaTa

[MeT TpaHcdopmMaumija
KOOpAMHATHOI cucTtema

Y Apyroj utepaumjn ce NnocTynak roHas/ba, Ha CBakKu o4 AobunjeHunx
objekaTa y npBOj ntepauunjn y okBupy ogrosapajyher koopamHaTHor
cuctema npumemsyjy ce tpaHcdopmauvije 1,,71,,1,,1,,7.

MaTeMaTuKa y apxuTektypu 1
Mpod ap JbusbaHa MNeTpyLlieBcku



dpaKTanHa reomMeTpuja
reHepucare ppakTtana - getepMnHncTnUkKn NOC

Y Opyroj ntepaumnju, ceaka
o4 5 ckanupaHux Konuja
MHWLMjaTopa npeysuva
yrory nHuumjatopa u
NOCTynak ce NnoHaBsba...

!/ h

[obuja ce pegowm: / i )//
/
NN

i 2. m;pauuja 3. utepauymja

MaTeMaTuka y apxuTtektypu 1
Mpod ap JbubaHa lMNeTpyLueBcku



dpaKTanHa reomMeTpuja

OETEPMUHUCTUYKM UNDC - Tpoyrao CeprmHCKor

1 2 3 4

",
ﬂ b
-~
"
-

MHUUMjaTop reHepaTop

J 'l'."."l' ) J 'l"."."l' ) ll."..l ll."..l
S0 8 A8 A 50 0

MaTeMaTuka y apxuTtektypu 1
Mpod. ap JbuwaHa lMeTpyLeBcKy



dpaKTanHa reomeTpuja

OETEPMUHUCTUYKN NDC - Tpoyrao CeprmHCKOr

1 2 - :

1
L 1
5 0 0 x’zax
L T,=|0 % 0 1
P 4 0 0 1 Y37
I /1 i | 1=1
MHULUMjaTop reHepaTtop 1 0 1]
- - — — 11
L 0 L xr:lx_i_l 2 4 )C,:—X‘F—
2 2 27 2 VY 2 2
1 ry=10 — —
7,=10 — 0 1 2 4 1 +j§
. 2 Y=y 0 0 1 Y=oyt
1=1 : 4 1=

MaTeMaTuka y apxuTtektypu 1
Mpod. ap JbuwaHa lMeTpyLeBcKy



dpaKTanHa reomeTpuja

OETEPMWHUCTUNYHKN UNOC - KoxoBa KpuBa

NHUUnjaTop reHepartop=4 ckanupaHe Konuje nHuunjatopa
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MaTeMaTuka y apxuTtektypu 1
Mpod. ap JbuwaHa lMeTpyLeBcKy



dpaKTanHa reomeTpuja

OETEPMWHUCTUNYHKN UNOC - KoxoBa KpuBa

NHUUnjaTop reHepartop=4 ckanupaHe Konuje nHuunjatopa
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MaTeMaTuka y apxuTtektypu 1
Mpod. ap JbuwaHa lMeTpyLeBcKy



dpaKTanHa reomeTpuja

OETEPMWHUCTUNYHKN UNOC - KoxoBa KpuBa
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MaTeMaTuka y apxuTtektypu 1
Mpod. ap JbuwaHa lMeTpyLeBcKy

V3

1 .
2
2

0

1
3

S OW |~

S|~
l\)ﬁ‘

—_ O u.)||»—a

S

O -

— Ow|l\)




®pakTanHa reomeTpuja
reHepucare ppakTtana - getepMnHncTnukn NOC

MaTtemMaTuka y apxmTtekTypu 1
Mpod ap JbubaHa lMNeTpyLueBcku



dpaKTanHa reomMeTpuja
reHepucare ppakTtana - getepMnHncTnukn NOC

T =

1

0
0

0.8
0

0.2
1

[
UHUUMjaTop reHepaTtop
(0.32 cos 55° —0.32sin 55° 0
T,=10.32sin 55" 0.32cos 55° 0.2
i 0 0 1

Ckanupamre (0.8) +
TpaHcnaumja (0.2)

Ckanunpamne(0.32) +
poTaunja(55)+translacija(0.2)

MaTeMaTuKa y apxuTtektypu 1
Mpod. ap JburbaHa lMeTpyLeBcku




dpaKTanHa reomMeTpuja

reHepucare ppakTtana - getepMnHncTnukn NOC

X
[ 0.32 cos 55°  0.32 sin 55°
T.=1-0.32sin 55° 0.32 cos 55°

0 0

MHUUMjaTop reHepaTop

0
0.2
1

Ckanunpare(0.32) +
poTauunja(-55)+Tpancnauymnja(0.2)

MaTeMaTuKa y apxuTtektypu 1
Mpod. ap JburbaHa lMeTpyLeBcku



dpaKTanHa reomMeTpuja

reHepucare ppakTtana - getepMnHncTnukn NOC

[MpBa ntepauuja

TpaHcdhopMaymje KoopanMHaTHOr
cucTtema y TOKy npBe utepaumja

MaTeMaTuKa y apxuTtektypu 1
Mpod. ap JburbaHa lMeTpyLeBcku



®pakTanHa reomeTpuja
reHepucare ppakTtana - getepMnHncTnukn NOC

MaTeMaTuka y apxuTtektypu 1
Mpod. ap JbumwaHa lMeTpyLeBcKy



®pakTasiHa reomeTpuija
reHepucare ppakTtana - getepMnHncTnukn NOC

MaTeMaTuKa y apxuTtektypu 1
Mpod. ap JburbaHa lMeTpyLeBcku



dpaKTanHa reomMeTpuja
reHepucame ppaktana — 3D dpakTanu
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MaTeMaTuka y apxuTtektypu 1
Mpod. ap JburbaHa lMeTpyLeBcku



®pakTasiHa reomeTpuija
reHepucame ppaktana — 3D dpakTanu

MaTeMaTuKa y apxuTtektypu 1
Mpod. ap JburbaHa lMeTpyLeBcku



®pakTasiHa reomeTpuija
reHepucame ppaktana — 3D dpakTanu

MaTeMaTuKa y apxuTtektypu 1
Mpod. ap JburbaHa lMeTpyLeBcku



dpaKTanHa reomMeTpuja
CaMOCJZIMYHOCT (ppaKTana

dpakTan je cam cebu cnuyaH, HEerosu AenoBu U3rneaajy kao 1 oH Leo



OpakTasiHa reomeTpuja
CaMOC/ZIMYHN PpaKTanu

dpaktanu koju HacTajy L
nomohy reHepaTtopa Koju ce
CacToju o4 BMLLE CKanupaHux
Konuja nHuymjatopa ca L L
NCTUM pakTOPOM CKanupara
Cy CaMOCINU4YHU (ppakTanu.
CBe ckanupaHe Konuje cy
mehycobHo noayaoapHe u
CIINYHE Cy Ca MHULMjaTOPOM.




b
8

dpaKTanHa reomMeTpuja .

.._.__ —t

Tpoyrao CmepnmHCKOr - CaMOCJ/IMYHOCT

Tpoyrao CuepnunHckor je camocnuyaHd dopakran. Cactoju ce og
OernoBsa Koju npeacrasrbajy ckanupaHe Kkonumje camor cebe. Tu
aenosu cy, Takohe, Tpoyrnosn CnepnuHCKOr.

By
Mamsu = :::h&h
Tpoyrmoen = => h}\%%ﬁ X
CueprmHcKor i, i,
e,
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dpaKTanHa reomMeTpuja
KoxoBa KpuBa - CaMOC/INYHOCT

S

KoxoBa kpuBa

U/
14 \

Mane KoxoBe kpuse

KoxoBa kpuBa je
camocrnunyaH dppakrtan.
CacTtoju ce o gernosa
KOj\ npeacTasrbajy
CcKanupaHe Konwuje

came cebe. Tn penosu
cy, Takohe, KoxoBse
KpUBeE.



®pakTanHa reomMeTpuja
CaMOC/IMYHUN ppaKTann — Mmoandukauyuje

Y dopaktanHoj reoMeTpuju cy UHTEpPeCaHTHe L
pasnuunte moaudgukaumje camoCMYHOCTH. L

YKOSMKO Ce reHepaTop cacTtoju of BuLle
CKanupaHux Konuja nHuunjatopa ca
pasnuunTum pakTtopmma ckanumpara, cee
cKkanupaHe konuje cy mehycobHO crinyHe u
CInU4YHe cy ca nHuyujatopom. Ceaku of
[enoBa Koju HacTajy je cnu4aH YntaBoMm
dopaktany, camo cy KoeqonumnjeHTH
CITMYHOCTU pasfiNynTu.
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OpakTanHa reomeTpuja
CaMOC/IMYHU ppaKTann — Mmoandunkauumje

dpaktan je camocnuyaH. CacToju ce oa genosa (pasnnunuTnx
BENUYMHA) KOjU NpeacTaBIbajy ckanupaHe konuje camor cebe.

MaTtemMaTuka y apxmTtekTypu 1
Mpod. Ap JburbaHa MeTpyLweBcKku



®pakTanHa reomMeTpuja
CaMOC/IMYHN PpaKTann — Mmogndunkauumje

Y cny4ajy HeyHUOPMHOr cKanupaka v nogygapHux ckanmpaHux
Konuja dppakrarn je camoaduHu.

dakTop ckanupara

OyX X -oce je %

dakTop ckanupara

OyX Y -oceje % :




dpaKTanHa reomMeTpuja
CaMOC/IMYHU ppaKTann — Mmoandunkauumje

Y cnyyajy HeyHndopMHor

cKkanuparba u HernoayaoapHux

cKanupaHux Konuja dopakrar je
camoadounHn. _

Y onwTem crniyyajy HeyHUudopMHor t
CKanupara Kaga ckanumpaHe Konuje Koje —
4YMHe reHepaTop HUCY y3ajaMHO
nogynapHe, CBaku of enosa HacTaje
HEYHU(POPMHUM CKannpaHhem YntaBor
dopakTana, camo cy KoeuunjeHTH
CKanupara 3a pasnuuute genose
pasnuUynTMu.




dpaKTanHa reoMeTpuja
CaMOC/IMYHU PpaKTann — Mmoandunkauumje

CBaka rpaHa je
CKannpaHa Konuja
Lesior ApBeTa

MaTeMaTuka y apxuTtektypu 1
Mpod. ap JbuwaHa lMeTpyLeBcKy



dpaKTanHa reoMeTpuja

CaMOC/IMYHU PpaKTann — Mmoandunkauumje
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MaTeMaTuka y apxuTtektypu 1
Mpod. ap JbuwaHa lMeTpyLeBcKy




dpaKTanHa reomMeTpuja
reHepucare ppakTasna - CaMOC/INYHOCT PpaKTasia

dpakTanHa CTpyKTypa y MaTeMaTU4KOM CMUCNY HacTaje y
6eckoHa4YHOM UTepaTUBHOM MpoLecy, peKyp3unjama, y Kojuma ce
MaTeMaTUUKM jegHOCTaBHa npoueaypa, jeaHocTaBaH KOHCTPYKTUBHM
NOCTynaK NoHaB/ba, AejcTBYjyhu y cBakoj utepauunju Ha pesynraTe
npeTxoaHe ntepauunje. NpucycTteo ckaampama y caMoM
KOHCTPYKTUBHOM MOCTYrNKYy o6e36ehyje caMOC/INMYHOCT 1
camMoadUHOCT paKTasia, UCTe reoMeTpujcke obsmke Kpo3 cCBe
pa3Mmepe. CBe CUTHU]N AeNoBM dpaKTasia NnpeacTaB/bajy YMameHe
Konuje uenor gpaktanHor objekTa.

MaTeMaTuka y apxuTtektypu 1
Mpod ap JbubaHa lMNeTpyLueBcku



dpaKTanHa reomMeTpuja
dpakTanm y npmpoan — CtaTUCTMykKa CaMOC/IMYHOCT

— KOHa4yaH 6poj utepauunija

MehyTum, y npupoan He nocrtoje MmateMaTuykm gedunHmncaHe
dbpakTanHe popmMe reHepucaHe y 6eckoH4HOM 6p0ojy Kopaka u
ca 6eckoHa4yHuUM 6pojeM pa3Mepa, OHU Cce BuAe Kao pe3ynrtaTr
HEKOJINKO uTepauunja, HEKOJIMKO pa3Mepa anu je
Npeno3HaT/bMBa HUX0OBA CaMOC/IMYHOCT N camoadmnHocT. Ocum
TOora CaMoOC/IMYHOCT M caMoadUHOCT, Takohe HUCYy Yy CTporom
MaTeMaTU4YKoOM cMucny, eeh ce nojaesbyjy CTaTUCTUUKA
CaMOCJZIMYHOCT U CaMOa(UHOCT KOje ce NOCTUXY Bapujaunjom
(paHOOM BpeaHOCTMMA) napameTapa adPuHUX TpaHchopMauuja.



®pakTasiHa reomeTpuija
dpakTanm y npmpoan — ctaTMCTMyka CaMOC/INYHOCT
— KOHa4aH bpoj utepauuja

MaTeMaTuKa y apxuTtektypu 1
Mpod. ap JburbaHa lMeTpyLeBcku



®pakTasiHa reomeTpuija
dpakTanm y npmpoan — ctaTMCTMyka CaMOC/INYHOCT
— KOHayaH 6poj utepaumja

apxuTekTypu 1
Mpod. ap JburbaHa lMeTpyLeBcku



bpakTanu y npnupoanm — ctatTuctmyka CaMoOC/AIMYHOCT

— KOHa4aH bpoj utepauuja

®pakTasiHa reomeTpuija

MaTeMaTuka y apxuTtektypu 1
Mpod. ap JburbaHa lMeTpyLweBcku



®pakTasiHa reomeTpuija
dpakTanm y npmpoan — ctaTMCTMyka CaMOC/INYHOCT
— KOHa4aH bpoj utepauuja

MaTeMaTuka y apxuTtektypu 1
Mpod. ap JburbaHa lMeTpyLweBcku



®pakTasiHa reomeTpuija
dpakTanm y npmpoan — ctaTMCTMyka CaMOC/INYHOCT
— KOHa4aH bpoj utepauuja

MaTeMaTuKa y apxuTtektypu 1
Mpod. ap JburbaHa lMeTpyLeBcku



®pakTasiHa reomeTpuija
dpakTanm y npmpoan — ctaTMCTMyka CaMOC/INYHOCT
— KOHa4aH bpoj utepauuja
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MaTeMaTuKa y apxuTtektypu 1
Mpod. ap JburbaHa lMeTpyLeBcku



dpaKTanHa reomMeTpuja
MPUMEHAa Y apXUTEKTYpu

Cnepehu cneyndUUHOCTN DpaKTallHUX CTPYKTypa Yy npupoam

- KoHauaH 6poj ntepaumnija

- YecTto gososbaH Manun 6poj ntepauunja 2-3 3a
NPeno3HaT/bUBOCT PpPaKTaSIHOCTH

- CToXacCTUYKKM nNpucTyn



®pakTanHa reomeTpuja

NPUMEHA Y apXUTEKTYypu

MaTeMaTuka y apxuTtektypu 1
Mpod. ap JbumwaHa lMeTpyLeBcKy



dpaKTanHa reomMeTpuja
MPUMEHAa Y apXUTEKTYpu

MaTeMaTuka y apxuTtektypu 1
Mpod. ap JburbaHa lMeTpyLeBcku



dpaKTanHa reomMeTpuja
MPUMEHAa Y apXUTEKTYpu

MaTeMaTuKa y apxuTtektypu 1
Mpod. ap JburbaHa lMeTpyLeBcku



®pakTasiHa reomeTpuija
NMPpUMEHA Y apXUTEKTYpPWU

MaTeMaTuKa y apxuTtektypu 1
Mpod. ap JburbaHa lMeTpyLeBcku



dpaKTanHa reomMeTpuja
MPUMEHAa Y apXUTEKTYpu

MaTeMaTuka y apxuTtektypu 1
Mpod. ap JburbaHa lMeTpyLeBcku



®pakTasiHa reomeTpuija

:_._1-_.1;1 Bakin i‘::'a-:'

MaTeMaTuka y apxuTtektypu 1
Mpod. ap JburbaHa lMeTpyLweBcku



®pakTasiHa reomeTpuija
NMPpUMEHA Y apXUTEKTYpPWU

MaTeMaTuKa y apxuTtektypu 1
Mpod. ap JburbaHa lMeTpyLeBcku



Hanuncatu maTtpuue TpaHcdopMaumvja U y oKBUPUMA
3ajaTor rpuaa ncuptatu cneaehe ase utepauuje.
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Prof. dr Ljiljana Petrusevski
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Prof. dr Ljiljana Petrusevski
MATEMATIKA U ARHITEKTURI 2



Hanucatn maTtpuue TpaHcdhopMaumja U y OKBUPpUMA
3a4aTor rpuaa ucuptaTtu cneaehy ntepaunjy.
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UHUUMjaTop reHepaTop
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Prof. dr Ljiljana Petrusevski
MATEMATIKA U ARHITEKTURI 2
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Prof. dr Ljiljana Petrusevski
MATEMATIKA U ARHITEKTURI 2



Hanucatn maTtpuue TpaHcdhopmaumja U y OKBUPUMA
3a4aTor rpuaa ucuptaTtu cneaehy ntepauunjy.

X

MHULMjaTop reHepaTtop
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Prof. dr Ljiljana Petrusevski
MATEMATIKA U ARHITEKTURI 2
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[lonaTHa objawrera

.. Of. dr Ljiljana PetrusSevski
MATEMATIKA U ARHITEKTURI 2



Hanucatn maTtpuue TpaHcdhopmaumja U y OKBUPUMA
3a4aTor rpuaa ucuptaTtu cneaehy ntepauunjy.
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Mopehere NpeTxoaHa ABa 3a4aTKa

Prof. dr Ljiljana Petrusevski
MATEMATIKA U ARHITEKTURI 2



Hanucatn maTtpuue TpaHcdhopmaumja U y OKBUPUMA
3a4aTor rpuaa ucuptaTtu cneaehy ntepauunjy.
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Prof. dr Ljiljana Petrusevski
MATEMATIKA U ARHITEKTURI 2




Hanucatn maTtpuue TpaHcdhopMaumja U y OKBUPUMA
3a4aTor rpuaa ucuptaTtu cneaehy ntepaunjy.
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Prof. dr Ljiljana Petrusevski
MATEMATIKA U ARHITEKTURI 2
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NHUUMjaTop
Lo
3
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M, =0 —
3
0 0

Hanucatn maTtpuue TpaHcdhopMaumja U y OKBUPUMA

3ajaTor rpuaa ncuptatu cneaehy ntepauujy.
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Prof. dr Ljiljana Petrusevski
MATEMATIKA U ARHITEKTURI 2
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Hanucatn maTtpuue TpaHcdhopMaumja U y OKBUPUMA
3a4aTor rpuaa ucuptaTtu cneaehy ntepaunjy.
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Hanuncatn maTtpuue TpaHchopMaumja U LPTEXOM
npuKasaTtn 2 utepauujy.
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