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Mongeovo proḿıtáńı

je pravoúhlé proḿıtáńı na dvě navzájem kolmé pr̊umětny.

Celou situaci si můžete p̌redstavit jako pohled shora a pohled zep̌redu,
které se zakresĺı

”
nad sebou“.
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Pr̊umět bodu

π půdorysna
ν nárysna
x12 základnice

A1 půdorys bodu A
A2 nárys bodu A
A1A2 ordinála

v nákresně:
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Zobrazeńı bodu – kartézské soǔradnice

A[xA, yA, zA]
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Zobrazeńı bodu

Př.: Sestrojte sdružené pr̊uměty bodů A[2, 3, 1], B[−3, 2,−1],
C [3,−3,−2], D[−1,−2, 3].

x12 0
bc
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Zobrazeńı bodu

Př.: Sestrojte sdružené pr̊uměty bodů A[2, 3, 1], B[−3, 2,−1],
C [3,−3,−2], D[−1,−2, 3].
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A2

x12 0
bc

bc

bc
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Zobrazeńı bodu

Př.: Sestrojte sdružené pr̊uměty bodů A[2, 3, 1], B[−3, 2,−1],
C [3,−3,−2], D[−1,−2, 3].
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Zobrazeńı p̌ŕımky
V Mongeově proḿıtáńı dostáváme dvojici pr̊umět̊u:

a1 je p̊udorys p̌ŕımky a,
a2 je nárys p̌ŕımky a.

ν

π

x

a

a1

a2

bc

N1bc
P2

bc P = P1

bcN = N2

bcB

bc
A

bc
A1

bc
B1

bc
A2

bc
B2

bc

bc

bc

bc
x12

a2

a1

A2

B2

A1

B1
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Zobrazeńı p̌ŕımky

Na p̌ŕımce jsou důležité 2 body – pr̊useč́ıky p̌ŕımky s pr̊umětnami.
Takovým bodům ř́ıkáme stopńıky.

P p̊udorysný stopńık p̌ŕımky m
N nárysný stopńık p̌ŕımky m
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Speciálńı polohy p̌ŕımky vzhledem k pr̊umětnám
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Speciálńı polohy p̌ŕımky vzhledem k pr̊umětnám

h horizontálńı p̌ŕımka f frontálńı p̌ŕımka
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Sklopeńı p̌ŕımky

je otočeńı proḿıtaćı roviny p̌ŕımky o 90° do pr̊umětny. Použ́ıvá se k určeńı
délky úsečky a určeńı odchylky p̌ŕımky od některé z pr̊uměten.

ν

π

x

a

a1

a2

(a)

bc
N1

bc
P2

bc

P1

bcN2

bc

(N)

bc B

bc
A

bc

A1

bc B1

bc

(B)
bc

(A)

bc
A2

bc
B2

α

|AB|

x12

a1

a2

bc
P2

bc
N1

bc
N2

bcP1 = (P )

bc
A2

bc
B2

bc
A1

bc
B1

bc
(A)

bc (B)

bc

(N)

α

(a)

bc bc

zA
zB

zA

zB
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Př: Určete skutečnou délku úsečky AB.
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Př: Určete skutečnou délku úsečky AB.
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Př: Určete skutečnou délku úsečky AB.
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Analogicky bychom mohli sklápět i do nárysny.
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Vzájemná poloha dvou p̌ŕımek

x12

a2 b2

a1

b1

x12

b2

a1

a2

bc
R2

bc R1

b1

x12

b2

a1

a2

bc

b1

bc

rovnoběžky r̊uznoběžky mimoběžky
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Zobrazeńı roviny
Rovinu můžeme zadat 3 body, dvěma rovnoběžkami, dvěma r̊uznoběžkami,
či p̌ŕımkou a bodem.
Kromě toho často rovinu zadáváme stopami. Stopa je pr̊usečnice roviny s
pr̊umětnou, tedy v Mongeově proḿıtáńı máme stopy dvě:
p̊udorysnou stopu pσ a nárysnou stopu nσ.
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Zobrazeńı roviny
Zadáváme-li rovinu pomoćı soǔradnic, udáváme velikost úsek̊u vyt’atých
stopami na soǔradných osách – popǒradě na osách x , y , z .
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Speciálńı polohy roviny vzhledem k pr̊umětnám

n  =2 2

 p  =1 1

12x 12x x12

1p

n2
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Speciálńı polohy roviny vzhledem k pr̊umětnám

n  =2 2

 p  =1 1

x 12 x 12

12x 12x x12

x 12

1p

n2
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Speciálńı polohy roviny vzhledem k pr̊umětnám

n2

p  =1
p1

n  =2

1

2

12xx12 x12

 p  =n1 2
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Speciálńı polohy roviny vzhledem k pr̊umětnám

n2

p  =1
p1

n  =2

1

2

12xx12 x12

x 12

 p  =n1 2

x 12 x 12
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Př́ımka v rovině
Př́ımku lež́ıćı v rovině snadno poznáme podle toho, že jej́ı stopńıky lež́ı na
stopách roviny.
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Př: Zobrazte stopy roviny β = (b, c).
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Př: Zobrazte stopy roviny β = (b, c).

KGK Mongeovo proḿıtáńı 34 / 113
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Př: Zobrazte stopy roviny β = (b, c).
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Př: Určete chyběj́ıćı pr̊umět p̌ŕımky a lež́ıćı v rovině α.

pα1

nα
2

a1

x12
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Př: Určete chyběj́ıćı pr̊umět p̌ŕımky a lež́ıćı v rovině α.

pα1

nα
2

a1

x12

P1

N1
bc

bc
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Př: Určete chyběj́ıćı pr̊umět p̌ŕımky a lež́ıćı v rovině α.

pα1

nα
2

a1

x12

P1

N1P2

N2

bc

bc

bc

bc

KGK Mongeovo proḿıtáńı 42 / 113



Př: Určete chyběj́ıćı pr̊umět p̌ŕımky a lež́ıćı v rovině α.

pα1

nα
2

a1

a2

x12

P1

N1P2

N2

bc

bc

bc

bc
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Hlavńı a spádová p̌ŕımka 1. osnovy

Hlavńı p̌ŕımka 1. osnovy, tzv.
horizontálńı p̌ŕımka h, je p̌ŕımka,
která lež́ı v rovině a je rovnoběžná
s půdorysnou. Pr̊uměty horizontálńı
p̌ŕımky jsou obecně tyto:

Nav́ıc si uvědoḿıme, že h je p̌ŕımka
roviny, a tedy nárysný stopńık lež́ı
na nárysné stopě.

Spádová p̌ŕımka I s je v prostoru kolmá k p̌ŕımce hlavńı a tato kolmost se
zachová v půdorysu.
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Hlavńı a spádová p̌ŕımka 2. osnovy

Hlavńı p̌ŕımka 2. osnovy, tzv.
frontálńı p̌ŕımka f , je p̌ŕımka,
která lež́ı v rovině a je rovnoběžná s
nárysnou. Pr̊uměty frontálńı p̌ŕımky
jsou obecně tyto:

Nav́ıc si uvědoḿıme, že f je p̌ŕımka
roviny, a tedy půdorysný stopńık lež́ı
na půdorysné stopě.

Spádová p̌ŕımka II s je v prostoru kolmá k p̌ŕımce hlavńı a tato kolmost se
zachová v nárysu.
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Hlavńı a spádová p̌ŕımka 2. osnovy
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Pr̊usečnice rovin

Pr̊usečnice r rovin α a β je
p̌ŕımka lež́ıćı v obou rovinách
současně. V p̌ŕıpadě, že máme
roviny dány stopami, je určena
stopńıky P a N.

1 P lež́ı v pr̊useč́ıku
půdorysných stop pα, pβ

rovin α a β.

2 N lež́ı v pr̊useč́ıku
nárysných stop nα, nβ.
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Př: Zobrazte pr̊usečnici r rovin α, β.
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Př: Zobrazte pr̊usečnici r rovin α, β.
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Pr̊useč́ık p̌ŕımky s rovinou – metoda kryćı p̌ŕımky

Pr̊useč́ık R p̌ŕımky a s rovinou α
hledáme jako pr̊useč́ık p̌ŕımek a a k .

V́ıme:

a1 = k1,

k lež́ı v rovině α.

Podobným způsobem je možné
využ́ıt i p̌ŕımku, která se kryje s
nárysem p̌ŕımky a, tj. a2 = k2.
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Př: Zobrazte pr̊useč́ık R p̌ŕımky a s rovinou α.
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Př: Zobrazte pr̊useč́ık R p̌ŕımky a s rovinou α.
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Př: Zobrazte pr̊useč́ık R p̌ŕımky a s △KLM (určete viditelnost).
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Konstrukce v rovině, otáčeńı roviny

Útvary, které lež́ı v hlavńı rovině, se proḿıtaj́ı do pr̊umětny, s ńıž je hlavńı
rovina rovnoběžná, ve skutečné velikosti.

Jestliže útvar lež́ı v proḿıtaćı rovině, můžeme použ́ıt sklopeńı roviny do
pr̊umětny, k ńıž je kolmá.

Úlohy v obecně položené rovině řeš́ıme otočeńım roviny do pr̊umětny.
Otáč́ıme kolem půdorysné stopy do půdorysny nebo kolem nárysné stopy
do nárysny.
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Otočeńı roviny

Rovinu ϱ otáč́ıme kolem jej́ı půdorysné stopy do půdorysny nebo kolem
nárysné stopy do nárysny.

̺o

̺

π

bc

P

bc A

s̺

bc
A1

bc
Ā0

|zA|

p̺

k

bc
A0

Každý bod A roviny ϱ, který nelež́ı na jej́ı stopě se otáč́ı po kružnici
k , tzv. kružnice otáčeńı bodu A.
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Otočeńı roviny

̺o

̺

π

bc

P

bc A

s̺

bc
A1

bc
Ā0

|zA|

p̺

k

bc
A0

Sťred kružnice otáčeńı k je stopńık P spádové p̌ŕımky sϱ procházej́ıćı
bodem A. Nazývá se sťred otáčeńı bodu A.

Poloměr kružnice k je poloměr otáčeńı bodu A.

Pr̊useč́ıky kružnice k s pr̊umětnou jsou otočené body A0 resp. Ā0
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Otočeńı roviny

Sklopeńı proḿıtaćı roviny kružnice otáčeńı:

̺o

̺

π

bc

P

bc A

s̺

bc
A1

bc
Ā0

|zA|

p̺

k

bc
A0

bcA1

bc
P = P1

p̺1

bc (A)

|zA|

(s̺)

bcĀ0

s̺1

bcA0
(k)
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Otočeńı roviny

Mezi pr̊umětem roviny a jej́ım otočeným obrazem je vztah afinity:

osou této afinity je stopa roviny ϱ,

směr afinity je kolmý ke stopě roviny ϱ.

Otočeńı roviny

Rovinu otoč́ıme kolem stopy do pr̊umětny tak, že urč́ıme poloměr otočeńı
jednoho vhodného bodu roviny. Ostatńı body a p̌ŕımky otáč́ıme užit́ım
osové afinity.
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Mezi pr̊umětem roviny a jej́ım otočeným obrazem je vztah afinity:

osou této afinity je stopa roviny ϱ,

směr afinity je kolmý ke stopě roviny ϱ.

Otočeńı roviny

Rovinu otoč́ıme kolem stopy do pr̊umětny tak, že urč́ıme poloměr otočeńı
jednoho vhodného bodu roviny. Ostatńı body a p̌ŕımky otáč́ıme užit́ım
osové afinity.
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Př: Otočte rovinu α kolem jej́ı stopy do půdorysny.

x12

A1

pα1

nα
2

bc
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Př: Otočte rovinu α kolem jej́ı stopy do půdorysny.

x12

A1

pα1

nα
2

h1

h2

bc

bc

bc
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Př: Otočte rovinu α kolem jej́ı stopy do půdorysny.

x12

A1

pα1

nα
2

A2

h1

h2

bc

bc

bc bc
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Př: Otočte rovinu α kolem jej́ı stopy do půdorysny.

x12

A1

pα1

nα
2

A2

h1

h2

P1

Isα1

bc

bc

bc bc

bc
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Př: Otočte rovinu α kolem jej́ı stopy do půdorysny.

x12

A1

pα1

nα
2

A2

h1

h2

P1

(A)

Isα1

bc

bc

bc bc

bc
bc
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Př: Otočte rovinu α kolem jej́ı stopy do půdorysny.

x12

A1

pα1

nα
2

A2

h1

h2

P1

(A)

Isα1

A0

bc

bc

bc bc

bc
bc

bc
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Př: Určete skutečnou velikost trojúhelńıka △ABC .
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Př: Určete skutečnou velikost trojúhelńıka △ABC .
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Př: Určete skutečnou velikost trojúhelńıka △ABC .
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Př: Určete skutečnou velikost trojúhelńıka △ABC .
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Př: Určete skutečnou velikost trojúhelńıka △ABC .
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Př: Určete skutečnou velikost trojúhelńıka △ABC .
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Př: Určete skutečnou velikost trojúhelńıka △ABC .
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Př: Určete skutečnou velikost trojúhelńıka △ABC .
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Zobrazeńı kružnice
Pravoúhlým pr̊umětem kružnice, která lež́ı v rovině rovnoběžné s
pr̊umětnou, je shodná kružnice, jej́ı sťred je pr̊umětem sťredu dané
kružnice.

Lež́ı-li kružnice v rovině kolmé k pr̊umětně, je jej́ım pravoúhlým pr̊umětem
úsečka, která lež́ı na pr̊umětu roviny; jej́ı délka je rovna pr̊uměru kružnice a
jej́ı sťred je pr̊umětem sťredu kružnice.
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Zobrazeńı kružnice

Pro pr̊umět kružnice lež́ıćı v rovině, která má vzhledem k pr̊umětně
obecnou polohu, plat́ı věta:

Pravoúhlým pr̊umětem kružnice o poloměru r lež́ıćı v rovině, která neńı
rovnoběžná s pr̊umětnou ani neńı k pr̊umětně kolmá, je elipsa.

Sťred elipsy je pr̊umětem sťredu kružnice.

Hlavńı osou elipsy je pr̊umět hlavńı p̌ŕımky roviny, která procháźı sťredem
kružnice, délka hlavńı poloosy je a = r .

Vedleǰśı osou je pr̊umět spádové p̌ŕımky roviny, která procháźı sťredem
kružnice.
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Př: V rovině α zobrazte kružnici o sťredu S a poloměru r = 2 cm.

nα
2

pα1

x12

S1

bc
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Př: V rovině α zobrazte kružnici o sťredu S a poloměru r = 2 cm.

nα
2

pα1

x12

S1

S2

bc

bc
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Př: V rovině α zobrazte kružnici o sťredu S a poloměru r = 2 cm.

nα
2

pα1

x12

S1

S2

bc

bc

bc

bc
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Př: V rovině α zobrazte kružnici o sťredu S a poloměru r = 2 cm.

nα
2

pα1

x12

S1

S2

h1

s1
bc

bc

bc

bc
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Př: V rovině α zobrazte kružnici o sťredu S a poloměru r = 2 cm.

nα
2

pα1

x12

S1

S2

A1

B1

h1

s1
bc

bc

bc

bc

bc

bc
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Př: V rovině α zobrazte kružnici o sťredu S a poloměru r = 2 cm.

nα
2

pα1

x12

S1

S2

A1

B1

C2

D2

C1 D1

h1

s1
bc

bc

bc

bc

bc

bc

bc

bc
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Př: V rovině α zobrazte kružnici o sťredu S a poloměru r = 2 cm.

nα
2

pα1

x12

S1

S2

A1

B1

C2

D2

C1 D1

h1

s1
bc

bc

bc

bc

bc

bc

bc

bc
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Př: V rovině σ dané stopami zobrazte kružnici o sťredu S a poloměru
r = 3 cm.

x12

pσ1

nσ
2

S1bc

KGK Mongeovo proḿıtáńı 111 / 113



Př: V rovině σ dané stopami zobrazte kružnici o sťredu S a poloměru
r = 3 cm.

x12

pσ1

nσ
2

S1

h1

h2

bc
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Př: V rovině σ dané stopami zobrazte kružnici o sťredu S a poloměru
r = 3 cm.

x12

pσ1

nσ
2

S1

S2

h1

h2

bc

bc
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Př: V rovině σ dané stopami zobrazte kružnici o sťredu S a poloměru
r = 3 cm.

x12

pσ1

nσ
2

S1

S2

f2

f1

h1

h2

bc

bc
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Př: V rovině σ dané stopami zobrazte kružnici o sťredu S a poloměru
r = 3 cm.

x12

pσ1

nσ
2

S1

S2

f2

f1

h1

h2

A1

B1

K2

L2

s1

bc

bc

bc

bc

bc

bc
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Př: V rovině σ dané stopami zobrazte kružnici o sťredu S a poloměru
r = 3 cm.

x12

pσ1

nσ
2

S1

S2

f2

f1

h1

h2

A1

B1

K2

L2

K1

s1

bc

bc

bc

bc

bc

bc

bc
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Př: V rovině σ dané stopami zobrazte kružnici o sťredu S a poloměru
r = 3 cm.

x12

pσ1

nσ
2

S1

S2

f2

f1

h1

h2

A1

B1

K2

L2

K1

s1

bc

bc

bc

bc

bc

bc

bc
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Př: V rovině σ dané stopami zobrazte kružnici o sťredu S a poloměru
r = 3 cm.

x12

pσ1

nσ
2

S1

S2

f2

f1

h1

h2

A1

B1

A2

K2

L2

K1

s1

bc

bc

bc

bc

bc

bc

bc

bc
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Př: V rovině σ dané stopami zobrazte kružnici o sťredu S a poloměru
r = 3 cm.

x12

pσ1

nσ
2

S1

S2

f2

f1

h1

h2

A1

B1

A2

K2

L2

K1

s1

bc

bc

bc

bc

bc

bc

bc

bc
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