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Abstrakt  

 

 

Ing. Ivan Majer, Ing. Miriam Pindiakov§: PracovnĨ zoġit pre odbornĨ vĨcvik ġtudijn®ho 

odboru 2413 K mechanik strojov a zariaden² pre ġtvrtĨ roļn²k ï spolu 30 tĨģdŔov 

14 hod. / tĨģdeŔ, celkovo 420 hod²n. V zoġite s¼ zahrnut® t®my z obsahu cel®ho uļiva 

pre ġtvrtĨ roļn²k. 

 

 

 

 

 

 

 

 

RSOV / Rozvoj stredn®ho odborn®ho vzdel§vania, rok 2015 
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Đvod 

PracovnĨ zoġit je vytvorenĨ pre vyuļovanie tematickĨch celkov pre odbornĨ vĨcvik 

ġtudijn®ho odboru 2413 K mechanik strojov a zariaden² ġtvrtĨ roļn²k. T®my s¼ 

rozdelen® tak, aby sa vyuģila cel§ dot§cia hod²n pre odbornĨ vĨcvik. V ġtvrtom roļn²ku 

ģiak absolvuje 14 hod²n odborn®ho vĨcviku tĨģdenne, celkovo je to 60 pracovnĨch dn² 

za ġkolskĨ rok (spolu 420 hod²n). 

Jednotliv® t®my s¼ postaven® na precviļenie teoretickĨch znalost² vģdy na ¼vod nov®ho 

tematick®ho celku. Poļas osvojovania si novĨch vedomost², zruļnost² a schopnost², s¼ 

v zoġite zahrnut® r¹zne ¼lohy na precviļovanie. Praktick® zruļnosti si ģiaci osvojuj¼ 

pod dohŎadom majstra alebo inġtruktora. V z§vere tematick®ho celku s¼ pre ģiakov 

pripraven® autotesty a hodnotenie MOV, ktorĨ zhodnot² pr§cu ģiakov. Uļivo ġtvrt®ho 

roļn²ka zahŘŔa dve hlavn® t®my: 

¶ Z§kladnĨ kurz zv§rania plameŔom a rezania kysl²kom 

¶ Mont§ģ pr²pravkov a demont§ģ a mont§ģ strojov a zariaden², 

ktor® s¼ podrobne rozpracovan® podŎa jednotlivĨch podt®m.  
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I. ZVĆRANIE 
 

1. NĆZVOSLOVIE PRI ZVĆRANĉ 

 

N§zov tematick®ho celku: Zv§ranie - z§kladn® pojmy 1 kapitola 

 

N§zov t®my: 1.1 Z§kladn® pojmy 1/1 

 

CieŎ vyuļovacieho dŔa: PrehŌbenie vedomost² zo z§kladnĨch pojmov pouģ²vanĨch pri 

zv§ran²:  

 

a) defin²cia zv§rania 

b) tavn® zv§ranie 

c) princ²p zv§rania 

d) plyny pouģ²van® pri zv§ran²  - horŎav® plyny 

  - plyny podporuj¼ce horenie 

  - ostatn® technick® plyny 

 

Teoretick® vĨchodisk§: 

 

1. Zv§ranie kovov je metalurgickĨ proces, pri ktorom sa vytv§ra nerozoberateŎn® 

spojenie prostredn²ctvom medziat·movĨch vªzieb medzi zv§ranĨm materi§lom priamo, 

alebo prostredn²ctvom pr²davn®ho materi§lu pri ich ohreve alebo plastickou 

deform§ciou. 

Pri zv§ran² m¹ģe a nemus² byŠ pouģitĨ pr²davnĨ materi§l. 
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2. Rozdelenie zv§rania 

 

Obr. 1 Rozdelenie zv§rania 

 

3. Polotovar vyhotovenĨ zv§ran²m nazĨvame: 

.................................................................................... 

 

4. Zv§ranie je sp§janie dvoch materi§lov p¹soben²m: 

 

a) tepla .................................................. 

  .................................................. 

   .................................................. 

   .................................................. 

b) tepla a tlaku.................................................. 

 .................................................. 

 .................................................. 

 .................................................. 

 .................................................. 

 

Zv§ranie

tavn®

lej§rskeplameŔ
elektrickĨ 
obl¼k

obalen§ 
elktr·da

v ochrannej 
atmosf®re

pod tavivom

laser

tlakov®

za studena

ultrazvukom

p¹soben²m tepla a 
tlaku

kov§ļske 
(najstarġie)

el. odporom

tren²m

indukļn®
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c) tlaku  .................................................. 

 .................................................. 

 

5. Vysvetlite rozdiel medzi tavnĨm a tlakovĨm zv§ran²m, uveŅte pr²klad z praxe. 

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

 

6. Porovnajte spotrebu materi§lu, energetick® n§klady na vĨrobu zvarku, odliatku 

a vĨkovku. 

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

 

7. Vymenujte sp¹soby zv§rania: 

a) ................................................ 

b) ................................................ 

c) ................................................ 

d) ................................................ 

e) ................................................ 

 

8. KtorĨ sp¹sob zv§rania by ste zvolili pre vĨrobu ġvovĨch r¼r malĨch priemerov? 

a) plameŔom 

b) v ochrannej atmosf®re 

c) kov§ļske 

d) tren²m 
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9. Preļo je potrebnĨ pri zv§ran² plameŔom aj kysl²k? 

.............................................................................................................................................

............................................................................................................................................. 

 

10. Pop²ġte obr§zok: 

 

 

11. Ļo je to zvarov§ medzera.Mus² byŠ? Zd¹vodnite. 

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

 

12. N§jdite v dielni (zv§raļskej ġkole) konġtrukcie, kde s¼ vyhotoven® dva r¹zne druhy 

zvarov, pop²ġte ich...............................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................ 

 

  

 

 

 

 

 

 

Obr. 2 Z§kladn® pojmy 
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13. Pop²ġte obr§zok: 

Obr. 3 Plochy pri zv§ran² 

 

14. Ak® je oznaļenie kurzu ĂKurz zv§rania plameŔom a rezania kysl²komñ? 

 

........................................................................... 

 

15. Definujte zv§ranie. 

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

 

16. Navrhnite sp¹sob zv§rania pre kratġie zvary a inĨ sp¹sob pre dlh® zvary (napr. 

zv§ranie tenkĨch r¼r). 

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 
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Postup nadob¼dania zruļnosti: 

1. M¹ģeme zv§raŠ aj nevodiv® materi§ly? Ak nie, uveŅte preļo. Ak §no, uveŅte 

pr²klad. 

.............................................................................................................................................

............................................................................................................................................. 

 

2. Navrhnite, kde by  bolo moģn® pouģiŠ zv§ranie pod tavivom. 

............................................................................................................................................. 

 

3. AkĨm sp¹sobom si mus²te upraviŠ zvarov® plochy pred zaļiatkom zv§rania? 

.............................................................................................................................................

............................................................................................................................................. 

 

4. Pop²ġte rozdiel medzi k¼tovĨm a tupĨm zvarom.Nakreslite ich. 

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

 

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

                              

Obr. 4 Kresliace pole pre zvary 
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Sebahodnotenie: 

1. Viem definovaŠ zv§ranie? 

Ćno           Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

2. Spr§vne som od¹vodnil pouģitie jednotlivĨch sp¹sobov zv§rania? V ktorĨch 

n§vrhoch som spravil chyby? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

3. Vedel by som navrhn¼Š sp¹sob zv§rania pre zv§ranie karos®rie automobilu z tenkĨch 

profilovĨch plechovĨch polotovarov? 

.............................................................................................................................................

............................................................................................................................................. 

 

4. M¹ģem, ako ģiak strednej odbornej ġkoly, zv§raŠ samostatne bez toho, aby moje 

znalosti boli overen® sk¼ġkou pred komisiou? Bez zv§raļsk®ho preukazu? Ak §no, za 

akĨch podmienok? 

.............................................................................................................................................

............................................................................................................................................. 

 

5. Viem nakresliŠ jednotliv® druhy zvarov? 

............................................................................................................................................. 

 

6. Viem spr§vne pomenovaŠ z§kladn® pojmy? Kde (podŎa obr. 1) som urobil chybu?  

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

7. Viem spr§vne pomenovaŠ plochy pri zv§ran² podŎa obr. 2? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 
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8. Ak® chyby som urobil poļas ¼vodn®ho zamestnania? 

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

 

 

 

 

 

Hodnotenie MOV: (slovne, zn§mkou)..............................................................................  
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2. BEZPEĻNOSş A OCHRANA ZDRAVIA PRI PRĆCI 

 

N§zov tematick®ho celku: BezpeļnosŠ a ochrana zdravia pri pr§ci 2 kapitoly 

 

N§zov t®my: 2.1 Vġeobecn® ustanovenia 1/2 

 

CieŎ vyuļovacieho dŔa: PrehŌbenie vġeobecnĨch vedomost² zo z§sad pre dodrģiavanie 

bezpeļnosti a ochrany zdravia pri zv§ran² kysl²kovo acetyl®novĨm plameŔom: 

 

a) z§vªznosŠ bezpeļnostnĨch ustanoven² 

b) ochrana pred pop§len²m 

c) plameŔov® zv§ranie z hŎadiska bezpeļnosti pr§ce 

 

Teoretick® vĨchodisk§: 

 

1. PovinnosŠ dodrģiavania z§sad BOZP. 

KaģdĨ pracovn²k je povinnĨ pri pr§ci si poļ²naŠ tak, aby neohrozoval svoje zdravie 

a ģivot, ani svojich spolupracovn²kov,  nadriadenĨch,  podriadenĨch. 

 

2. PovinnosŠ dodrģiavania z§sad BOZP. 

Zd¹vodnenie:.......................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

 

3. Z§pisn²k BOZP obsahuje: 

a) ................................................ 

b) ................................................ 

c) ................................................ 

d) ................................................ 
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4. Z§sady BOZP s¼ obsiahnut® v z§konoch, norm§ch, vyhl§ġkach. Z hŎadiska 

povinnosti dodrģiavania s¼:   a) odpor¼ļan® ? 

alebo     b) z§vªzn®       ? 

Vysvetlite:............................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

 

5. Povinnosti fyzickej osoby pre dodrģiavanie z§sad BOZP: 

a) ........................................................................................................................ 

b) ........................................................................................................................ 

c) ........................................................................................................................ 

d) ........................................................................................................................ 

e) ........................................................................................................................ 

f) ........................................................................................................................ 

 

6. Zv§raļskĨ preukaz z²ska zv§raļ , ak: 

.............................................................................................................................................

............................................................................................................................................. 

 

7. Skontrolujte spolu s inġtruktorom ustrojenie spoluģiakov a vybavenie jednotlivĨch 

pracov²sk z hŎadiska BOZP. 

.............................................................................................................................................

............................................................................................................................................. 

 

8. Vymenujte osobn® ochrann® prostriedky (OOP) jednotlivca pri zv§ran²: 

a) ....................................................................................................................... 

b) ....................................................................................................................... 

c) ....................................................................................................................... 

d) ....................................................................................................................... 
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e) ....................................................................................................................... 

f) ....................................................................................................................... 

g) ....................................................................................................................... 

h) ....................................................................................................................... 

 

Postup nadob¼dania zruļnosti: 

1. AkĨ je d¹vod dodrģiavania z§sad BOZP? 

.............................................................................................................................................

............................................................................................................................................. 

 

2. Navrhnite z§sady BOZP pre pr§cu s hor¼cim kovovĨm materi§lom. 

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

 

3. Ļo mus²te urobiŠ pred pr²chodom na pracovisko? 

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

 

4. Ak zist²m poruchu na zariaden², postupujem nasledovne: 

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 
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Sebahodnotenie: 

1. Viem definovaŠ z§sady dodrģiavania BOZP pri zv§ran²? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

2. Spr§vne som pop²sal povinnosti fyzickej osoby pri dodrģiavan² z§sad BOZP? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

3. Vedel by som skontrolovaŠ ustrojenie spoluģiakov a vybavenie jednotlivĨch 

pracov²sk z hŎadiska BOZP? 

Ćno              Ļiastoļne       Nie .. (Podļiarknite moģnosŠ) 

 

4. Viem vymenovaŠ OOP jednotlivca pri zv§ran²? 

............................................................... 

 

 

 

 

 

Hodnotenie MOV: (slovne, zn§mkou)........................................................................  
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N§zov tematick®ho celku: BezpeļnosŠ a ochrana zdravia pri pr§ci 2 kapitoly 

 

N§zov t®my: 2.2 Nebezpeļenstvo pri plameŔovom zv§ran² 2/2 

 

CieŎ vyuļovacieho dŔa: PrehŌbenie vġeobecnĨch vedomost² zo z§sad pre dodrģiavanie 

bezpeļnosti a ochrany zdravia pri zv§ran² kysl²ko- acetyl®novĨm plameŔom: 

 

 

Obr. 5 Ochrann® pom¹cky 

 

a) kvalifik§cia zv§raļa pri zv§ran² plameŔom 

b) ochrana pred pop§len²m 

c) z§sady prvej pomoci pri ¼raze pop§len²m 



Modern® vzdel§vanie pre vedomostn¼ spoloļnosŠ/Projekt je spolufinancovanĨ zo zdrojov EĐ 

 

 
 

 

 
Ġt§tny inġtit¼t odborn®ho vzdel§vania, Bellova 54/A, 837 63 Bratislava 

N§rodnĨ projekt: Rozvoj stredn®ho odborn®ho vzdel§vania 
K·d ITMS projektu: 26110130548, CieŎ: Konvergencia 

20 
 

 

Teoretick® vĨchodisk§: 

 

1. Ak® doklady mus² maŠ zv§raļ, aby bol kvalifikovanĨ? 

.............................................................................................................................................

............................................................................................................................................. 

 

2. Vymenujte a pop²ġte ġpeci§lne ochrann® pom¹cky potrebn® pre zv§ranie plameŔom: 

a) ........................................................................................................................................ 

b) ........................................................................................................................................ 

c) ........................................................................................................................................ 

d) ........................................................................................................................................ 

e) ........................................................................................................................................ 

f) ........................................................................................................................................ 

g) ........................................................................................................................................ 

h) ........................................................................................................................................ 

i) ........................................................................................................................................ 

j) ........................................................................................................................................ 

 

3. Ako budete postupovaŠ, ak sa pri pr§ci stane ¼raz pop§len²m? 

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................ 

4. Prekontrolujte spolu s inġtruktorom vybavenie lek§rniļky na pracovisku a pop²ġte 

postup pri oġetrovan² poranenia pop§len²m. 

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 
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5. Pop²ġte z§sady pre oġetrenie ¼razu sp¹soben®ho pop§len²m. 

 

 

6. Ako budete postupovaŠ, ak na pracovisku vznikne poģiar? 

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

 

7. Nap²ġte telef·nne ļ²slo operaļn®ho strediska z§chrannej sluģby: 

 

........................................................ 

 

Postup nadob¼dania zruļnosti: 

1. Pop²ġte, ako m§ byŠ vybaven® pracovisko zv§raļa (priestor, ods§vanie, ochrana 

ostatnĨch zv§raļov). 

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

 

Obr. 6 Oġetrenie pop§leniny 

 

a.) 

b.) 

c.) 

d.) 

e.)  
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.............................................................................................................................................

............................................................................................................................................ 

 

2. Vymenujte z§sady pri zv§ran² v uzavretĨch n§dob§ch: 

a) ................................................................................................................................... 

b) ................................................................................................................................... 

c) ................................................................................................................................... 

d) .................................................................................................................................. 

 

3. AkĨm sp¹sobom mus² byŠ chr§nen§ fŎaġa a jej ventil pred poġkoden²m pri preprave, 

alebo pri n§hodnom zvalen² fŎaġe poļas zv§rania? 

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................ 

 

4. Ako by ste skontrolovali tesnosŠ had²c? Nap²ġte postup. 

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

 

5. Ako by ste kontrolovali vysokotlakov¼ ļasŠ redukļn®ho ventilu? Nap²ġte postup. 

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................ 
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Sebahodnotenie: 

1. Viem vymenovaŠ OOP pre zv§ranie? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

2. Spr§vne som pop²sal postup pri oġetren² ¼razu pop§len²m? V ktorĨch ¼sekoch som 

spravil chyby? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

............................................................................................................................................. 

 

3. Vedel by som spr§vne zasiahnuŠ v pr²pade vzniku poģiaru? 

............................................................................................................................................. 

 

4. Vedel by som skontrolovaŠ tesnosŠ had²c a redukļn®ho ventilu? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

 

 

 

 

Hodnotenie MOV: (slovne, zn§mkou)............................................................................  

  



Modern® vzdel§vanie pre vedomostn¼ spoloļnosŠ/Projekt je spolufinancovanĨ zo zdrojov EĐ 

 

 
 

 

 
Ġt§tny inġtit¼t odborn®ho vzdel§vania, Bellova 54/A, 837 63 Bratislava 

N§rodnĨ projekt: Rozvoj stredn®ho odborn®ho vzdel§vania 
K·d ITMS projektu: 26110130548, CieŎ: Konvergencia 

24 
 

 

3. ZVĆRANIE PLAMEœOM A REZANIE KYSLĉKOM 

 

N§zov tematick®ho celku: Zv§ranie plameŔom a rezanie kysl²kom 8 kapitol 

 

N§zov t®my: 3.1 Plyny pouģ²van® pri zv§ran² 1/8 

 

CieŎ vyuļovacieho dŔa: PrehŌbenie vedomost² o druhoch a vlastnostiach plynov 

pouģ²vanĨch pri zv§ran²: 

 

a) horŎav® plyny 

b) plyny podporuj¼ce horenie 

c) ostatn® plyny pouģ²van® pri zv§ran² (napr. v ochrannej atmosf®re) 

d) bezpeļnosŠ a ochrana zdravia pri manipul§cii s technickĨmi plynmi 

 

Teoretick® vĨchodisk§: 

 

1. Vymenujte plyny pouģ²van® pri zv§ran² a pop²ġte ich vlastnosti. 

a) .................................................................................................................................... 

b) .................................................................................................................................... 

c) .................................................................................................................................... 

d) .................................................................................................................................... 

e) .................................................................................................................................... 

 

2. Vymenujte a pop²ġte vlastnosti plynov podporuj¼cich horenie. 

a) .................................................................................................................................... 

b) .................................................................................................................................... 

 

3. Preġtudujte si farebn® oznaļovanie fliaġ (star® a nov®) a vyuģ²vajte pri Ņalġej pr§ci. 

ViŅ pr²loha A 
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4. Charakterizujte vlastnosti CO2. 

....................................................................................................................................................................................................................

.................................................................................................................................................................................................................... 

 

5. Charakterizujte vlastnosti O2. 

....................................................................................................................................................................................................................

.................................................................................................................................................................................................................. 

 

6. Porovnajte prop§n-but§n a acetyl®n (vĨhrevnosŠ, jedovatosŠ, sp¹sob uskladnenia, 

atŅ.). 

....................................................................................................................................................................................................................

....................................................................................................................................................................................................................

................................................................................................................................................................................................................... 

 

Postup nadob¼dania zruļnosti: 

1. Ak§ je chemick§ znaļka acetyl®nu? 

.............................................................. 

 

2. Akou farbou je oznaļen§ fŎaġa s acetyl®nom? 

.............................................................. 

 

3. Akou farbou je oznaļen§ fŎaġa s kysl²kom? 

............................................................. 

 

4. Ak® z§sady treba dodrģiavaŠ pri manipul§cii s fŎaġami s technickĨmi plynmi? 

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................ 
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5. Ak® z§sady treba dodrģiavaŠ pri skladovan² fliaġ s technickĨmi plynmi? 

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................ 

 

6. Ak® s¼ z§sady BOZP pri prevoze a doprave kysl²kovĨch a acetyl®novĨch fliaġ? 

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

 

Sebahodnotenie: 

1. Viem vymenovaŠ technick® plyny, ktor® sa pouģ²vaj¼ pri zv§ran² a pop²saŠ ich 

vlastnosti? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

2. Spr§vne som pop²sal oznaļenie plynovĨch fliaġ? 

............................................................................................................................................. 

 

3. Viem definovaŠ z§sady BOZP pri manipul§cii s fŎaġou obsahuj¼cou kysl²k? 

.............................................................................................................................................

............................................................................................................................................ 

 

 

 

 

 

Hodnotenie MOV: (slovne, zn§mkou)..............................................................................  
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N§zov t®my: 3.2 Zariadenia pre zv§ranie plameŔom a rezanie kysl²kom 2/8 

 

CieŎ vyuļovacieho dŔa: Pop²saŠ zariadenia, ktor® sa pouģ²vaj¼ pre zv§ranie plameŔom 

a rezanie kysl²kom: 

 

a) fŎaġe na zv§raļsk® plyny 

b) fŎaġov® ventily 

c) redukļn® ventily 

d) hadice 

e) hadicov® poistky a predlohy 

f) zv§racie hor§ky 

g) rezacie hor§ky 

h) rezacie stroje 

 

 

 

 

Teoretick® vĨchodisk§: 

 

1. AkĨ tvar m§ fŎaġa? Z ak®ho materi§lu s¼ vyroben® fŎaġe na zv§racie plyny? 

........................................................................................................................................

........................................................................................................................................ 

 

2. AkĨm sp¹sobom je chr§nenĨ fŎaġovĨ ventil pred poġkoden²m? 

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................ 

 

 

Obr. 7 Zariadenia pre zv§ranie plameŔom 
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3. Pop²ġte sch®mu redukļn®ho ventilu. 

......................... 

......................... 

......................... 

......................... 

......................... 

......................... 

......................... 

......................... 

......................... 

......................... 

......................... 

......................... 

......................... 

......................... 

 

4. Skontrolujte s inġtruktorom vybavenie zv§raļsk®ho pracoviska pre zv§ranie 

plameŔom  a spr§vne pomenujte jednotliv® zariadenia. 

a) ....................................................................................................... 

b) ....................................................................................................... 

c) ....................................................................................................... 

d) ....................................................................................................... 

e) ....................................................................................................... 

f) ....................................................................................................... 

 

5. Pop²ġte hadice na zv§ranie. 

a) materi§l .........................................................................................................................  

............................................................................................................................................. 

b) farba  .............................................................................................................................. 

c) dŌģka  ............................................................................................................................. 

 

Obr. 8 RedukļnĨ ventil 
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d) kontrola  had²c  ..............................................................................................................  

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

 

 

 

 

 

 

6. Pop²ġte funkciu a ļinnosŠ hadicovĨch poistiek. Do ktorĨch had²c sa montuj¼? 

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

 

7. K jednotlivĨm poz²ci§m priraŅte spr§vne pomenovanie ļast² zv§racieho hor§ka. 

 

 

Obr. 10 Zv§rac² hor§k 

Obr . 9 Hadice 



Modern® vzdel§vanie pre vedomostn¼ spoloļnosŠ/Projekt je spolufinancovanĨ zo zdrojov EĐ 

 

 
 

 

 
Ġt§tny inġtit¼t odborn®ho vzdel§vania, Bellova 54/A, 837 63 Bratislava 

N§rodnĨ projekt: Rozvoj stredn®ho odborn®ho vzdel§vania 
K·d ITMS projektu: 26110130548, CieŎ: Konvergencia 

30 
 

 

8. Nap²ġte, o akĨ druh hor§ka ide. Pop²ġte jednotliv® ļasti a princ²p pr§ce. 

 

Obr. 11 Hor§k 

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

 

Postup nadob¼dania zruļnosti: 

1. Vymenujte vġetky zariadenia pre zv§ranie plameŔom. 

a) ................................................................................................... 

b) ................................................................................................... 

c) ................................................................................................... 

d) ................................................................................................... 

e) ................................................................................................... 

f) ................................................................................................... 

g) ................................................................................................... 

h) ................................................................................................... 

 

2. Na ļo sl¼ģia fŎaġov® a redukļn® ventily? 

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 
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3. Nap²ġte postup pri zap§jan² jednotlivĨch zariaden² pre zv§ranie plameŔom. 

Zd¹raznite z§sady BOZP pri pr§ci s kysl²kom. 

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................ 

 

Sebahodnotenie: 

1. Viem vymenovaŠ zariadenie pre zv§ranie plameŔom? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

2. Spr§vne som pop²sal sch®mu redukļn®ho ventilu? 

............................................................................................................................................. 

 

3. Nap²ġte postup pr§ce, ktorĨ je potrebn® dodrģaŠ pri mont§ģi novĨch had²c. 

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 
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4. Viem definovaŠ spªtn® ġŎahnutie plameŔa, vysvetliŠ d¹vod a namontovaŠ zariadenie, 

ktor® tomu zabr§ni? 

............................................................................................................................................. 

 

 

 

 

 

Hodnotenie MOV: (slovne, zn§mkou)............................................................................. 
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N§zov t®my: 3.3 N§uka o materi§li  3/8 

 

CieŎ vyuļovacieho dŔa: PrehŌbenie vedomost² zo znalost² jednotlivĨch druhov ocel², 

ich vlastnost² a oznaļovania: 

 

a) vlastnosti ocel² 

b) defin²cia a rozdelenie ocel² podŎa EN 

c) oznaļovanie ocel² podŎa STN 

d) tepeln® spracovanie ocel² 

e) zvariteŎnosŠ ocel² 

 

Teoretick® vĨchodisk§: 

 

1. Definujte oceŎ. 

.............................................................................................................................................

............................................................................................................................................. 

 

2. Vymenujte  vlastnosti ocel². 

a) ......................................................... 

b) ......................................................... 

c) ......................................................... 

d) ......................................................... 

 

3. K jednotlivĨm druhom vlastnost² ocel² priraŅte konkr®tne vlastnosti. 

a) ................................................................................................................................ 

b) ................................................................................................................................. 

c) ................................................................................................................................. 

d) ................................................................................................................................. 
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4. N§jdite priamo na dielni vĨrobok (predmet), ktorĨ je vyhotovenĨ z konġtrukļnej 

ocele beģnej akosti, legovanej ocele, n§strojovej ocele a z liatiny. 

¶ ................................................................................... 

¶ ................................................................................... 

¶ ................................................................................... 

¶ ................................................................................... 

 

5. Pop²ġte obr§zok, urļte oblasŠ pre ocele. 

 

 

Obr. 12 Diagram Fe ï Fe3C 

 

.............................................................................................................................................

............................................................................................................................................. 
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.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

 

6. Zd¹vodnite vĨznam triedenia odpadu na odbornom vĨcviku a separovania oceŎov®ho 

odpadu a farebnĨch kovov. Navrhnite opatrenia pre d¹kladnejġie triedenie odpadu. 

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

 

7. G S 355 - vysvetlite symboly oznaļenia ocele. 

G-......................................................................... 

S-.......................................................................... 

355-...................................................................... 

 

8. P 625 - vysvetlite symboly oznaļenia ocele. 

P-éééééééééééééééééé.. 

625-ééééééééééééééééé.. 

 

9. Nakreslite diagram tepeln®ho spracovania ocel² a pop²ġte ho. 

 

 

 

 

 

 

Obr. 13 Diagram TS 
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I.  oblasŠ..................................................................................................................... 

II.  oblasŠ.................................................................................................................... 

III.  oblasŠ................................................................................................................... 

 

10. Pop²ġte kalenie ako neģiaduci jav pri zv§ran² (ako vznik§, ako sa prejav²). Ako 

vplĨva na mechanick® vlastnosti zvarku? 

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................ 

 

11. Ako vplĨvaj¼ nasledovn® prvky na zvariteŎnosŠ ocel²? 

C - ........................................................................................................ 

Mn - ........................................................................................................ 

Mo - ........................................................................................................ 

Cr - ........................................................................................................ 

S - ........................................................................................................ 

 

12. Pre ocele s vyġġ²m obsahom leguj¼cich prvkov sa urļuje ĂEkvivalentnĨ obsah 

uhl²kañ  podŎa vzorca: 

 

ὅ ὅ
ὓὲ

φ

ὅὶ

υ

ὠ

υ

ὓέ

τ

ὔὭ

ρυ

ὅό

ρσ

ὖ

ς
πȢππςςτὛ 

 

OceŎ je tavne zvariteŎn§ ak ὅ πȟυϷ, priļom ὅ πȟςυϷ a ὅό πȟσϷ 

 

Vypoļ²tajte Cekv pre oceŎ , ktor§ obsahuje: 0.2% C, 0.5%Mn, 0.2%Cr, 0.1%V, 

0.15%Mo, 0.3%Ni, 0.2%Cu, 0.02%P a 0.01%S. Zistite, ļi je zvariteŎn§. 

.............................................................................................................................................

............................................................................................................................................. 
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.............................................................................................................................................

............................................................................................................................................. 

 

Postup nadob¼dania zruļnosti: 

1. Vysvetlite rozdiel v pojmoch. 

oceŎ: .................................................................................................................................. 

liatina: ................................................................................................................................ 

surov® ģelezo: ..................................................................................................................... 

 

2. AkĨ je rozdiel medzi liatinou a zliatinou? UveŅte pr²klad. 

.............................................................................................................................................

............................................................................................................................................. 

 

3. Vġetky zliatiny Fe s¼ zvariteŎn®? 

.............................................................................................................................................

............................................................................................................................................ 

 

4. Ak® triedy ocel² pozn§te? 

............................................................................................................................................. 

............................................................................................................................................. 

 

5. Pop²ġte syst®m oznaļovania ocel² podŎa STN. 

XX XXX.XX  

1.) ..................................................................................... 

 2.) ..................................................................................... 

                   ............................................................................................ 

               ................................................................................................ 

 ........................................................................................................... 

 



Modern® vzdel§vanie pre vedomostn¼ spoloļnosŠ/Projekt je spolufinancovanĨ zo zdrojov EĐ 

 

 
 

 

 
Ġt§tny inġtit¼t odborn®ho vzdel§vania, Bellova 54/A, 837 63 Bratislava 

N§rodnĨ projekt: Rozvoj stredn®ho odborn®ho vzdel§vania 
K·d ITMS projektu: 26110130548, CieŎ: Konvergencia 

38 
 

 

Sebahodnotenie: 

1. Viem vymenovaŠ vlastnosti ocel²? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

2. Spr§vne som pop²sal diagram Fe-Fe3C? Kde som urobil chybu? 

............................................................................................................................................. 

 

3. Spr§vne som pop²sal symboly oznaļovania ocel² podŎa EN,? Kde som urobil chybu? 

............................................................................................................................................. 

 

4. Viem pop²saŠ syst®m oznaļovania ocel² podŎa STN? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

5. Pozn§m rozdiel medzi pojmami zliatina, liatina, oceŎ, mosadz? 

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

 

6. Viem nakresliŠ diagram tepeln®ho spracovania ocel² a pop²saŠ jednotliv® oblasti? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

7. Viem vypoļ²taŠ ekvivalentnĨ obsah uhl²ka? 

............................................................................................................................................ 

8. Viem, ako vplĨvaj¼ jednotliv® prvky na zvariteŎnosŠ ocel²? 

............................................................................................................................................. 

 

 

Hodnotenie MOV: (slovne, zn§mkou).........................................................................  
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N§zov t®my: 3.4 Zv§racie materi§ly 4/8 

 

CieŎ vyuļovacieho dŔa: PrehŌbenie poznatkov o jednotlivĨch druhoch zv§rac²ch 

materi§lov a ich oznaļovan²: 

 

a) z§sady voŎby zv§racieho materi§lu 

b) oznaļovanie zv§rac²ch dr¹tov 

c) oznaļovanie elektr·d 

 

Teoretick® vĨchodisk§: 

 

1. Ak® druhy pr²davnĨch materi§lov pozn§te? 

a) ................................................................................................. 

b) .................................................................................................. 

c) ................................................................................................... 

d) ................................................................................................... 

e) ................................................................................................... 

f) ................................................................................................... 

 

2. UveŅte hlavn® z§sady voŎby zv§racieho materi§lu. 

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

 

3. VyhŎadajte v katal·gu pr²davnĨch materi§lov pouģitie zv§rac²ch dr¹tov na zv§ranie 

plameŔom. 

a) G102.............................................................................................................................. 

b) G104.............................................................................................................................. 
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c) OK Gastrod 98.70.........................................................................................................

........................................................................................................................................... 

 

4. VyhŎadajte v katal·gu pr²davnĨch materi§lov pouģitie elektr·d na zv§ranie. 

a) EK 103............................................................................................................................ 

............................................................................................................................................. 

b) OK 73.8........................................................................................................................... 

............................................................................................................................................. 

c) E-B  312.......................................................................................................................... 

............................................................................................................................................. 

d) E-B 420........................................................................................................................... 

............................................................................................................................................. 

e) E-S 716........................................................................................................................... 

............................................................................................................................................. 

 

Postup nadob¼dania zruļnosti: 

1. Pri zv§ran² plameŔom vģdy potrebujem pr²davnĨ materi§l? 

............................................................................................................................................. 

 

2. Ak® vlastnosti mus² maŠ pr²davnĨ materi§l? 

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

3. Pripravte si pr²davnĨ zv§rac² materi§l, ktorĨ budete pouģ²vaŠ v kurze. Spolu 

s inġtruktorom zistite jeho oznaļenie a vĨrobcu. 

............................................................................................................................................. 

4. UveŅte aspoŔ dvoch vĨrobcov pr²davnĨch materi§lov na zv§ranie. 

a).............................................................          b)................................................................ 
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Sebahodnotenie: 

1. Viem vymenovaŠ druhy pr²davnĨch materi§lov? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

2. Spr§vne som pop²sal hlavn® z§sady pre voŎbu zv§racieho materi§lu? Kde som urobil 

chybu? 

.............................................................................................................................................

............................................................................................................................................. 

 

3. Spr§vne som naġiel v katal·gu pouģitie jednotlivĨch zv§rac²ch dr¹tov a elektr·d? 

Kde som urobil chybu? 

............................................................................................................................................. 

 

4. Viem uviesŠ vlastnosti pr²davnĨch materi§lov na zv§ranie? 

............................................................................................................................................. 

 

5. Pozn§m niektorĨch vĨrobcov pr²davnĨch materi§lov na zv§ranie? 

............................................................................................................................................. 

 

 

 

 

 

Hodnotenie MOV: (slovne, zn§mkou)............................................................................. 
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N§zov t®my: 3.5 Technol·gia zv§rania plameŔom a rezania kysl²kom 5/8 

 

CieŎ vyuļovacieho dŔa: PrehŌbenie vedomost² z technol·gie zv§rania plameŔom 

a rezania kysl²kom: 

 

a) druhy plameŔov 

b) sp¹soby zv§rania plameŔom 

c) uhly pri drģan² dr¹tu a hor§ka 

d) podmienky rezania kysl²kom 

 

Teoretick® vĨchodisk§: 

 

1. Druhy plameŔov 

 

 

 

............................................................ 

 

 

 

............................................................. 

 

 

 

............................................................. 

 

 

 

 

Obr. 14 Druhy plameŔov 
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2. PodŎa vĨstupnej rĨchlosti pozn§me plamene: 

a) ................................................ 

b) ................................................ 

c) ............................................... 

 

3. Zap§Ŏte plameŔ pod dohŎadom inġtruktora a nastavte neutr§lny strednĨ plameŔ. 

............................................................................................................................................. 

 

4. Pop²ġte obr§zok polohy pri zv§ran². 

.............................................................................................. 

 

........................................................................... 

 

................................................................................... 

 

 

............................................................................. 

 

.................................................................................................. 

 

 

5. Pop²ġte zv§ranie dopredu (vĨhody, nevĨhody). 

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................ 

 

 

 

Obr. 15 Polohy pri zv§ran² 
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6. Pop²ġte zv§ranie dozadu (vĨhody, nevĨhody). 

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

 

7. Vyhotovte podŎa pokynov inġtruktora tupĨ I zvar. Dodrģujte z§sady BOZP. 

Skontrolujte jeho kvalitu, nedostatky si zap²ġte a navrhnite, ako im predch§dzaŠ. 

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

 

8. Vysvetlite jav,, spªtn® ġŎahnutie plameŔañ (na ktor¼ hadicu sa montuje poistka). 

Pop²ġte ļinnosŠ zv§raļa. Ako sa m§ postupovaŠ pri jeho  vĨskyte? 

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

 

9. Pop²ġte z§sady pre vyhotovenie lemov®ho zvaru. 

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

 

10. Pop²ġte z§sady pre vyhotovenie k¼tov®ho zvaru v polohe PA. 

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................ 
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11. Pop²ġte z§sady pre vyhotovenie k¼tov®ho zvaru v polohe PB. 

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

 

12. Pop²ġte z§sady pre vyhotovenie tup®ho zvaru v polohe PF. 

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................ 

 

13. Pop²ġte z§sady pre vyhotovenie tup®ho V zvaru v polohe PC. 

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

 

14. Vyhotovte podŎa pokynov inġtruktora tupĨ V zvar v polohe PC. Dodrģujte z§sady 

BOZP. Skontrolujte jeho kvalitu, nedostatky si zap²ġte a navrhnite, ako im predch§dzaŠ. 

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

 

15. Vysvetlite podstatu rezania kovov kysl²kom. 

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

 

16. Je moģn® rezaŠ kysl²kom aj siv¼ liatinu? 

............................................................................................................................................. 

 



Modern® vzdel§vanie pre vedomostn¼ spoloļnosŠ/Projekt je spolufinancovanĨ zo zdrojov EĐ 

 

 
 

 

 
Ġt§tny inġtit¼t odborn®ho vzdel§vania, Bellova 54/A, 837 63 Bratislava 

N§rodnĨ projekt: Rozvoj stredn®ho odborn®ho vzdel§vania 
K·d ITMS projektu: 26110130548, CieŎ: Konvergencia 

46 
 

 

Postup nadob¼dania zruļnosti: 

1. AkĨ druh pr²davn®ho materi§lu vol²m pri zv§ran² plameŔom? 

............................................................................................................................................. 

 

2. Pop²ġte postup pr§ce pri zap§len² plameŔa (kontrola, otvorenie ventilov, kontrola 

tlaku, otvorenie pr²vodu ____, zap§lenie, otvorenie pr²vodu____, nastavenie): 

a) ............................................................................................................................. 

b) ............................................................................................................................. 

c) ............................................................................................................................. 

d) ............................................................................................................................. 

e) ............................................................................................................................. 

f) .............................................................................................................................. 

g) .............................................................................................................................. 

h) .............................................................................................................................. 

i) .............................................................................................................................. 

 

 

3. Nakreslite kysl²kovo acetyl®novĨ plameŔ, pop²ġte jeho oblasti a jednotliv® teploty 

zaznaļte. 
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4. Pod dohŎadom inġtruktora vyhotovte n§var na plechovej platniļke na dŌģke 40 mm 

v polohe PA, skontrolujte a urobte rozbor vaġej ļinnosti. Z§sady, ktor® treba dodrģaŠ, 

zap²ġte, a vyhotovte technologickĨ postup. 

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................ 

5. Nakreslite obr§zok zv§rania tup®ho V zvaru v polohe PA, zak·tujte uhly sklonu 

hor§ka a pr²davn®ho materi§lu. 

 

 

 

 

 

 

 

 

 

6. Nakreslite obr§zok zv§ranie r¼r v polohe PF, sp¹sobom dozadu, zak·tujte uhly 

sklonu hor§ka a pr²davn®ho materi§lu. 
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7. Pop²ġte proces rezania kovu kysl²kom. 

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

 

8. Ak® chyby m¹ģu vznikn¼Š pri rezan² kysl²kom? 

 

 

............................................................................................................................................. 

 

............................................................................................................................................. 

 

............................................................................................................................................. 

 

............................................................................................................................................. 

 

............................................................................................................................................. 

 

.............................................................................................................................................

. 

 

 

Sebahodnotenie: 

1. Viem pop²saŠ druhy  plameŔov? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

 

Obr. 16 Chyby pri rezan² kysl²kom 



Modern® vzdel§vanie pre vedomostn¼ spoloļnosŠ/Projekt je spolufinancovanĨ zo zdrojov EĐ 

 

 
 

 

 
Ġt§tny inġtit¼t odborn®ho vzdel§vania, Bellova 54/A, 837 63 Bratislava 

N§rodnĨ projekt: Rozvoj stredn®ho odborn®ho vzdel§vania 
K·d ITMS projektu: 26110130548, CieŎ: Konvergencia 

49 
 

 

2. Spr§vne som rozdelil plamene podŎa rĨchlosti? 

............................................................................................................................................. 

 

3. Spr§vne som pop²sal obr§zok polohy pri zv§ran², kde som urobil chybu? 

............................................................................................................................................. 

 

4. Spr§vne som pop²sal zv§ranie dopredu a dozadu? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

5. Spr§vne som vyhotovil n§var na platniļke? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

6. Viem pomenovaŠ a vysvetliŠ vĨhodu dohrievania tekut®ho zvarov®ho kovu 

pri zv§ran² dozadu? 

............................................................................................................................................. 

 

7. Viem vysvetliŠ, ako vznik§ spªtn® ġŎahnutie plameŔa a ako tomuto javu zamedziŠ? 

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................ 

 

8. Viem pop²saŠ z§sady pre vyhotovenie jednotlivĨch typov zvarov? 

k¼tovĨ PB 

k¼tovĨ PF 

tupĨ PC 

 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

 



Modern® vzdel§vanie pre vedomostn¼ spoloļnosŠ/Projekt je spolufinancovanĨ zo zdrojov EĐ 

 

 
 

 

 
Ġt§tny inġtit¼t odborn®ho vzdel§vania, Bellova 54/A, 837 63 Bratislava 

N§rodnĨ projekt: Rozvoj stredn®ho odborn®ho vzdel§vania 
K·d ITMS projektu: 26110130548, CieŎ: Konvergencia 

50 
 

 

9. Viem vysvetliŠ princ²p a podstatu rezania kysl²kom? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

10. Viem nap²saŠ postup pr§ce pri zap§len² kysl²kovo acetyl®nov®ho plameŔa? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

 

 

 

 

Hodnotenie MOV: (slovne, zn§mkou)............................................................................. 
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N§zov t®my: 3.6 Normy a predpisy 6/8 

 

CieŎ vyuļovacieho dŔa: PrehŌbenie vedomost² z pr²pravy zvarovĨch pl¹ch 

a oznaļovania zvarov na vĨkresoch: 

 

a) pr²prava zvarovĨch pl¹ch 

b) zvarov® plochy tupĨch a k¼tovĨch zvarov 

c) oznaļovanie zvarov na vĨkresoch 

 

Teoretick® vĨchodisk§: 

 

1. Preļo je potrebn® upravovaŠ zvarov® plochy pred zv§ran²m (ļistota, tvar)? 

.............................................................................................................................................

............................................................................................................................................. 

 

2. AkĨm sp¹sobom si priprav²te zvarov® plochy pred zv§ran²m (ļistota, tvar)? 

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

 

3. Vymenujte sp¹soby ¼pravy zvarovĨch pl¹ch pred zv§ran²m (ļistota). 

a) ........................................................................................................................... 

b) ........................................................................................................................... 

c) ........................................................................................................................... 
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4. Vymenujte sp¹soby ¼pravy zvarovĨch pl¹ch pred zv§ran²m (tvar). ViŅ. pr²loha C. 

a) ............................................................... 

b) ............................................................... 

c) ............................................................... 

d) ............................................................... 

e) ............................................................... 

f) ............................................................... 

 

5. Pop²ġte obr§zok ,, Sp¹sob oznaļenia zvarov.ñ 

 

A.............................................................................................. 

B............................................................................... 

C..........................................................................................................................................

....................................................................................................... 

D............................................................................... 

E....................................................................................................... 

 

 

 

6. Ak® je ļ²seln® oznaļenie technol·gie zv§rania kysl²kovo acetyl®novĨm plameŔom? 

 

                              ....................................... 

 

7. Zak·tujte tupĨ V zvar pre zvarenie dvoch platniļiek hrubĨch 10mm. Zvar bude po 

celej dŌģke vyhotovenĨ kysl²kovo acetyl®novĨm plameŔom. 

 

 

 

 

Obr. 18 TupĨ zvar 

  

Obr. 17 Oznaļovanie zvarov 
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Postup nadob¼dania zruļnosti: 

1. Je potrebn® upravovaŠ plochy na zv§ranie? Ak §no, uveŅte pr²klad. 

............................................................................................................................................. 

 

2. Navrhnite ¼pravu zv§ranĨch pl¹ch pre tenk® plechy. 

............................................................................................................................................. 

 

3. Ļo sp¹sobuje pri zv§ran² neļistota (n§ter, mastnota, bet·n a pod.) na ploch§ch, ktor® 

budeme zv§raŠ? AkĨm sp¹sobom ju odstr§nite? 

a) .......................................................................................... 

b) ........................................................................................... 

c) ........................................................................................... 

d) ........................................................................................... 

 

4. AkĨ je rozdiel medzi zv§ran²m a sp§jkovan²m? 

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

 

5. Nakreslite jednotliv® znaļky tupĨch zvarov a pomenujte ich.UveŅte hr¼bku plechu 

na zv§ranie, pre ktorĨ sa pouģij¼. 

a) ...................................................................................... 

b) ...................................................................................... 

c) ...................................................................................... 

d) ...................................................................................... 

e) ...................................................................................... 

f) ...................................................................................... 

g) ...................................................................................... 

h) ...................................................................................... 
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6. Nakreslite a zak·tujte obvodovĨ zvar. 

 

 

 

 

 

 

 

 

7. Vysvetlite pojem mont§ģny zvar. UveŅte pr²klad, nakreslite a zak·tujte ho. 

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

 

 

 

 

 

8. Nakreslite doplŔuj¼ce znaļky zvarov, pomenujte ich a pouģite so znaļkou zvaru. 

a) ......................................................................................... 

b) ......................................................................................... 

c) ......................................................................................... 

d) ......................................................................................... 

e) ......................................................................................... 

f) ......................................................................................... 

 

Sebahodnotenie: 

1. Viem zd¹vodniŠ ¼pravu zvarovĨch pl¹ch pred zv§ran²m? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 
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2. Spr§vne som vymenoval a pop²sal sp¹soby ¼pravy zvarovĨch pl¹ch pred zv§ran²m? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

Kde som urobil chybu? 

.............................................................................................................................................

............................................................................................................................................ 

 

3. Spr§vne som pop²sal obr§zok ĂSp¹sob oznaļenia zvarovñ. 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

4. Spr§vne som zak·toval V zvar? Kde som urobil chybu? Vedel by som zak·tovaŠ aj 

in® tup® a k¼tov® zvary? 

.............................................................................................................................................

............................................................................................................................................. 

 

5. Viem zak·tovaŠ zvar po obvode a mont§ģny zvar? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

6. Viem pouģiŠ pri oznaļovan² zvarov aj doplŔuj¼ce znaļky zvarov? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

 

 

 

 

Hodnotenie MOV: (slovne, zn§mkou).............................................................................. 
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N§zov t®my: 3.7 Deform§cie a napªtia 7/8 

 

CieŎ vyuļovacieho dŔa: PrehŌbenie vedomost², vplyv deform§cie a napªtia na kvalitu 

a rozmery zvarku: 

a) deform§cie pri zv§ran², 

b) vznik deform§ci² pri zv§ran², 

c) ako zniģovaŠ deform§cie pri zv§ran², 

d) napªtia pri zv§ran², 

e) vznik napªt² pri zv§ran², 

f) s¼vislosŠ napªt² a deform§ci². 

 

Teoretick® vĨchodisk§: 

1. Ako vznikaj¼ deform§cie priamo pri procese zv§rania? 

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

2. Ļo m¹ģe byŠ pr²ļinou vzniku deform§cie a napªtia pri zv§ran²? Vymenujte ich. 

a) ..................................................................................... 

b) ..................................................................................... 

c) ..................................................................................... 

d) ..................................................................................... 

3. AkĨ je vzŠah pre vĨpoļet deform§cie sp¹sobenej zmenou teploty? 

............................................................................................. 

Pop²ġte vĨznam jednotlivĨch symbolov. 

Ўὰ .......................................................... 

 

_____........................................................................... 

_____........................................................................... 

_____........................................................................... 
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4. AkĨ je vzŠah pre vĨpoļet napªtia sp¹soben®ho zmenou teploty, ak tyļ nem¹ģe meniŠ 

svoju dŌģku? 

........................................................................................ 

Pop²ġte vĨznam jednotlivĨch symbolov. 

„ .................................................................................... 

______.................................................................................... 

______.................................................................................... 

______.................................................................................... 

 

5. Dokreslite do obr§zka, ako sa zmen² dŌģka materi§lu pri zv§ran². Nap²ġte vzŠah pre 

vĨpoļet deform§cie. Zmen² sa aj napªtie v materi§li (Šah, tlak)?  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................ 

 

Obr. 19 Vznik deform§cie pri zv§ran² 
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6. Nakreslite obr§zok: obojstranne privaren§ tyļ. Zakreslite ġ²pkami, ako bude p¹sobiŠ 

napªtie vo zvarku pri zv§ran² a po vychladnut². 

 

 

 

 

 

 

 

 

 

 

7. Pop²ġte jednotliv® druhy deform§ci² pri zv§ran²? 

1 - ............................................ 

2 - ............................................ 

3 - ............................................ 

 

 

 

 

 

 

 

 

 

8. Je moģn® deform§ciu, ktor§ vznikne pri zv§ran², odstr§niŠ alebo aspoŔ zmenġiŠ? Ak 

§no, ako?..............................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

Obr. 20 Druhy deform§ci² 
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Postup nadob¼dania zruļnosti: 

1. Ļo sp¹sobuje deform§cie a napªtia pri zv§ran²? 

............................................................................................................................................. 

 

2. Ako m¹ģem zmenġovaŠ deform§cie pri zv§ran²?  

Sp¹sobom zv§rania:.............................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

Technol·giou:......................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

Nakreslite: 

 

 

Preddeform§ciou:................................................................................................................

............................................................................................................................................. 

Nakreslite: 

 

 

 

 

 

 

Z§menou jednostrann®ho zvaru za obojstrannĨ:.................................................................

.............................................................................................................................................

............................................................................................................................................. 
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Sp¹sobom upnutia:..............................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

 

3. Moģno nejakĨm sp¹sobom napªtia po zv§ran² odstraŔovaŠ? Ak §no, ako? 

.............................................................................................................................................

............................................................................................................................................. 

 

Sebahodnotenie: 

1. Viem vysvetliŠ pr²ļinu vzniku deform§cie a napªtia pri zv§ran²? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

2. Pozn§m vzŠah pre vĨpoļet deform§cie sp¹sobenej zmenou teploty? 

............................................................................................................................................. 

 

3. Pozn§m vzŠah pre vĨpoļet napªtia sp¹soben®ho zmenou teploty? 

............................................................................................................................................. 

 

4. Viem nakresliŠ, ako sa zmen² dŌģka materi§lu pri zv§ran²? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

............................................................................................................................................. 

 

5. Viem nakresliŠ, ako bude p¹sobiŠ napªtie vo zvarku? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

 

6. Viem pop²saŠ jednotliv® druhy deform§ci²? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 
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7. Viem, ako vplĨva technol·gia zv§rania na deform§ciu pri zv§ran²? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

8. Viem, ako vplĨva pracovnĨ postup na deform§ciu pri zv§ran²? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

9. Viem, ako vplĨva druh zvaru na deform§ciu pri zv§ran²? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

 

 

 

 

Hodnotenie MOV: (slovne, zn§mkou)............................................................................ 

  



Modern® vzdel§vanie pre vedomostn¼ spoloļnosŠ/Projekt je spolufinancovanĨ zo zdrojov EĐ 

 

 
 

 

 
Ġt§tny inġtit¼t odborn®ho vzdel§vania, Bellova 54/A, 837 63 Bratislava 

N§rodnĨ projekt: Rozvoj stredn®ho odborn®ho vzdel§vania 
K·d ITMS projektu: 26110130548, CieŎ: Konvergencia 

62 
 

 

N§zov t®my: 3.8 Chyby a sk¼ġky zvarovĨch spojov  8/8 

 

CieŎ vyuļovacieho dŔa: PrehŌbenie vedomost² z klasifik§cie chĨb a sk¼ġok zvarovĨch 

spojov: 

 

a) chyby - trhliny 

- dutiny 

- tuh® pr²mesky 

- studenĨ spoj 

- chyby tvaru a rozmerov 

- in® 

b) sk¼ġky- nedeġtrukt²vne 

  - deġtrukt²vne 

 

Teoretick® vĨchodisk§: 

 

1. Ako vplĨvaj¼ jednotliv® chyby na kvalitu zvarku?  

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

2. Vysvetlite vĨznam ļ²slovania jednotlivĨch druhov chĨb. 

.............................................................................................................................................

............................................................................................................................................. 

 

3. Definujte trhliny. Nakreslite a oznaļte aspoŔ dve. 

.............................................................................................................................................

............................................................................................................................................ 

 

 



Modern® vzdel§vanie pre vedomostn¼ spoloļnosŠ/Projekt je spolufinancovanĨ zo zdrojov EĐ 

 

 
 

 

 
Ġt§tny inġtit¼t odborn®ho vzdel§vania, Bellova 54/A, 837 63 Bratislava 

N§rodnĨ projekt: Rozvoj stredn®ho odborn®ho vzdel§vania 
K·d ITMS projektu: 26110130548, CieŎ: Konvergencia 

63 
 

 

4. Definujte dutiny,. Nakreslite a oznaļte aspoŔ dve. 

.............................................................................................................................................

............................................................................................................................................ 

 

5. Definujte tuh® pr²mesky, Vysvetlite ich vznik. 

.............................................................................................................................................

............................................................................................................................................ 

 

6. Definujte studenĨ spoj a neprievar. Vysvetlite ich vznik. 

.............................................................................................................................................

............................................................................................................................................ 

 

7. Definujte chyby tvaru a rozmerov. Vysvetlite ich vznik, nakreslite aspoŔ tri pr²klady. 

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

 

8. Vymenujte najpouģ²vanejġie nedeġtrukt²vne sk¼ġky a v kr§tkosti ich pop²ġte. 

a) ........................................................................................................................................ 

b) ........................................................................................................................................ 

c) ........................................................................................................................................ 

d) ........................................................................................................................................ 

 

9. Vymenujte najpouģ²vanejġie deġtrukt²vne sk¼ġky. 

a) .............................................................................. 

b) .............................................................................. 

c) .............................................................................. 

d) .............................................................................. 
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10. Nakreslite ŠahovĨ diagram pre tv§rnu oceŎ a pop²ġte jeho hlavn® body a oblasti. 

 

 

 

 

 

 

 

 

 

11. Vymenujte sk¼ġky tvrdosti. Ku kaģdej sk¼ġke uveŅte, ak® teliesko sa vtl§ļa. 

a) .......................................................................................................................... 

b) .......................................................................................................................... 

c) .......................................................................................................................... 

 

Postup nadob¼dania zruļnosti: 

1. Skontrolujte zvar na zvarku, ktorĨ ste vyrobili ako prvĨ v zv§raļskom kurze. M§ 

chyby? Ak®? 

.............................................................................................................................................

............................................................................................................................................. 

 

2. Ako bud¼ vplĨvaŠ tieto chyby na funkciu zvarku? 

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 
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3. AkĨm sp¹sobom ste zistili chyby zvarku (povrchov®, bez poġkodenia)? UveŅte aj 

Ņalġie sp¹soby. 

.................................................................................................. 

.................................................................................................. 

.................................................................................................. 

.................................................................................................. 

.................................................................................................. 

 

4. AkĨm sp¹sobom by ste zisŠovali vn¼torn® chyby zvarku (aj s poġkoden²m)? 

.................................................................................................... 

.................................................................................................... 

.................................................................................................... 

.................................................................................................... 

 

5. Daj¼ sa tieto chyby nejakĨm sp¹sobom odstr§niŠ? Ako? 

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

 

Sebahodnotenie: 

1. Viem vysvetliŠ vplyv chĨb na kvalitu zvarku? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

2. Pozn§m sp¹sob ļ²slovania jednotlivĨch druhov chĨb zvarov? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

3. Viem nakresliŠ trhliny, dutiny? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 
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4. Viem definovaŠ tuh® pr²mesky, studenĨ spoj a neprievar, chyby tvaru a rozmerov? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

5. Viem vymenovaŠ najpouģ²vanejġie nedeġtrukt²vne a deġtrukt²vne sk¼ġky? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

6. Viem nakresliŠ a pop²saŠ ŠahovĨ diagram? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

7. Viem vymenovaŠ a pop²saŠ sk¼ġky tvrdosti? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

 

 

 

 

Hodnotenie MOV: (slovne, zn§mkou)..............................................................................  
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Celkov® hodnotenie ģiaka pred ukonļen²m kurzu 

 

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 
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II.  MONTĆĢNE A DEMONTĆĢNE PRĆCE 

 

1. MONTĆĢ PRĉPRAVKOV 

 

N§zov tematick®ho celku:   Mont§ģ pr²pravkov 6 kapitol 

 

N§zov t®my: 1.1 Podstata mont§ģe 1/6 

 

CieŎ vyuļovacieho dŔa: VysvetliŠ pojem mont§ģ a definovaŠ s n²m s¼visiace: 

a) mont§ģne prvky, 

b) organiz§ciu a sp¹soby  mont§ģe, 

c) postup mont§ģe, 

d) druhy a formy mont§ģe, 

e) vybavenie jednotlivĨch pracov²sk, 

f) BOZP pri mont§ģi, 

g) obozn§miŠ sa s konkr®tnym mont§ģnym pracoviskom. 

Teoretick® vĨchodisk§: 

1. Definujte mont§ģ ako f§zu vĨrobn®ho procesu. Vymenujte predch§dzaj¼ce f§zy. 

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................ 

2. Charakterizujte jednotliv® mont§ģne prvky a uveŅte konkr®tne pr²klady! 

a) S¼ļiastka - .................................................................................................. 

........................................................................................................................... 

b) Podzostava (podskupina)  - ........................................................................ 

........................................................................................................................... 

c) Zostava  (skupina)  - ................................................................................. 

........................................................................................................................... 
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3. UveŅte z§sady, ktor® mus²me dodrģiavaŠ pri mont§ģnom procese. 

- ........................................................................................................................................ 

- ........................................................................................................................................ 

-  ....................................................................................................................................... 

-  ....................................................................................................................................... 

-  ....................................................................................................................................... 

4. Vymenujte a pop²ġte jednotliv® sp¹soby manipul§cie s materi§lom pri mont§ģi. 

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

5. UveŅte z§sady BOZP pri mont§ģi a vymenujte potrebn® ochrann® pom¹cky. 

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................ 

Postup nadob¼dania zruļnosti: 

1. Charakterizujte mont§ģny celok  zobrazenĨ na obr. 21. Pop²ġte jeho ļasti. 

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................
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............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................ 

 

 

Obr. 21 MostovĨ ģeriav  

 

 

 

 

 

 

 

 

2. Navrhnite s¼pis poloģiek a zn§zornite dan¼ zostavu stromovĨm grafom podŎa 

vzorovej sch®my. 
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Obr. 22 Sch®ma stromov®ho grafu  

 

 

 

Sebahodnotenie ģiaka: 

1. Viem spr§vne vysvetliŠ a pop²saŠ mont§ģ? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

2. Viem chharakterizovaŠ mont§ģne prvky?  

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

3. KtorĨ mont§ģny prvok mi robil najvªļġie probl®my? 

............................................................................................................................................. 

 

 

4. Ak® chyby som pri charakteristike a popise mont§ģe urobil? 

.............................................................................................................................................

............................................................................................................................................. 
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Osvojil som si  z§sady BOZP pri mont§ģi, ktor® mus²m dodrģiavaŠ spr§vne? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

 

 

 

 

Hodnotenie MOV: (slovne, zn§mkou)..............................................................................  
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N§zov t®my: 1.2 Charakteristika mont§ģnych pr²pravkov 2/6 

 

CieŎ vyuļovacieho dŔa: Pop²saŠ a charakterizovaŠ jednotliv® druhy mont§ģnych 

pr²pravkov pouģ²vanĨch na danom pracovisku. VysvetliŠ: 

a) funkcie pr²pravku, 

b) hlavn® z§sady pre konġtrukciu pr²pravku, 

c) voŎbu materi§lu mont§ģneho pr²pravku, 

d) z§sady  BOZP pri pr§ci s mont§ģnymi pr²pravkami. 

 

Teoretick® vĨchodisk§: 

1. Definujte pr²pravok a vysvetlite funkcie pr²pravku. 

...................................................................................................................................... 

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

...................................................................................................................................... 

 

2. Pop²ġte: 

a) technologickĨ vĨznam pr²pravkov - .................................................................. 

............................................................................................................................ 

b) ekonomickĨ vĨznam pr²pravkov - ..................................................................... 

............................................................................................................................ 

 

3. UveŅte rozdelenie pr²pravkov podŎa: 

a) operaļn®ho urļenia - ....................................... 

-  ....................................... 

-  ....................................... 

-  ....................................... 

-  ....................................... 
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b) rozsahu pouģiteŎnosti - ..................................... 

 - ..................................... 

 - ..................................... 

 - ..................................... 

c) zdroja up²nacej sily - ..................................... 

  - ..................................... 

  - ..................................... 

  - ..................................... 

 

4. Ak® materi§ly sa pouģ²vaj¼ na vĨrobu pr²pravkov a ak® podmienky mus² spŌŔaŠ 

zvolenĨ materi§l? 

..................................................................................................................................... 

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

...................................................................................................................................... 

 

Postup nadob¼dania zruļnosti: 

1. Vysvetlite vĨznam mont§ģnych pr²pravkov pre technick¼ prax  konkr®tne na vaġom 

pracovisku. ...................................................................................................... 

......................................................................................................................................

......................................................................................................................................

...................................................................................................................................... 

 

2. Charakterizujte a pop²ġte nasleduj¼ce ļasti pr²pravku. 

Teleso pr²pravku - ....................................................................................................... 

Oporn® prvky - ............................................................................................................ 
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...................................................................................................................................... 

Up²nacie prvky - .......................................................................................................... 

Vodiace prvky - ........................................................................................................... 

Deliace prvky - ............................................................................................................ 

Pomocn® prvky - .......................................................................................................... 

Spojovacie prvky - ....................................................................................................... 

 

3. Vysvetlite funkciu a vyuģitie pr²pravkov  zobrazenĨch na obr§zkoch. Od¹vodnite 

voŎbu zvolen®ho materi§lu. 

 

Obr. 23 Pr²pravok A                                                                      Obr. 24 Pr²pravok B 
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Obr. 25 Pr²pravok C                                                                 Obr. 26 Pr²pravok D  

 

4. UveŅte z§kladn® z§sady BOZP pri vĨrobe telesa pr²pravku: 

Odlievan²m - 

......................................................................................................................................

...................................................................................................................................... 

...................................................................................................................................... 

Zv§ran²m - 

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

...................................................................................................................................... 

 

Sebahodnotenie ģiaka: 

1. Viem spr§vne definovaŠ pr²pravok a vysvetliŠ jeho funkciu? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 
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2. Đplne a spr§vne pop²ġem technologickĨ a ekonomickĨ vĨznam pr²pravkov.? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

3. Viem pr²pravky spr§vne rozdeliŠ podŎa jednotlivĨch krit®ri²? Ktor® krit®rium 

ļlenenia mi robilo najvªļġie probl®my? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

............................................................................................................................................. 

 

4. Ak® najz§vaģnejġie chyby som pri charakteristike a popise pr²pravkov urobil? 

.............................................................................................................................................

............................................................................................................................................. 

 

 

 

 

 

Hodnotenie MOV: (slovne, zn§mkou)..............................................................................  
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N§zov t®my: 1.3 Mont§ģne pom¹cky 3/6 

 

CieŎ vyuļovacieho dŔa: VysvetliŠ vĨznam a funkciu mont§ģnych pom¹cok na 

mont§ģnom pracovisku. VykonaŠ na konkr®tnom  pracovisku pod dohŎadom MOV 

manipul§ciu s materi§lom: 

a) pomocou zdvih§ka, navijaka a kladkostroja, 

b) pre dan¼ mont§ģnu pom¹cku navrhn¼Š vhodn¼ polohu a umiestnenie, 

c) dodrģiavaŠ z§sady BOZP a riadiŠ sa pokynmi MOV. 

 

Teoretick® vĨchodisk§: 

1. Charakterizujte mont§ģne pom¹cky. 

...................................................................................................................................... 

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

...................................................................................................................................... 

 

2. Vymenujte, s ktorĨmi mont§ģnymi pom¹ckami ste sa uģ stretli. Pre akĨ ¼ļel boli 

pouģit®? 

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

. 
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3. Pomenujte zdvih§ky na obr§zkoch a vymenujte ich hlavn® ļasti. 

a) ..............................................................................

..............................................................................

..............................................................................

..............................................................................

.............................................................................. 

 

b) ..............................................................................

..............................................................................

..............................................................................

..............................................................................

.............................................................................. 

 

c) ...............................................................................

...............................................................................

...............................................................................

...............................................................................

............................................................................... 

 

 

4. AkĨ druh z§vitu sa pouģ²va na skrutkovom zdvih§ku? Nap²ġte jeho z§kladn¼ 

charakteristiku a naļrtnite ho. 

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

...................................................................................................................................... 

 

 

Obr. 27 Zdvih§ky 
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5. Nap²ġte, ļo m¹ģe byŠ ŠaģnĨm mechanizmom pri nav²jadl§ch. Od¹vodnite ich 

voŎbu. 

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

...................................................................................................................................... 

 

6. UveŅte pr²klady pouģitia kladkostrojov pri mont§ģi. 

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

..................................................................................................................................... 

 

7. Nakreslite sch®mu n§sobn®ho kladkostroja a vysvetlite jeho funkciu pri mont§ģi. 

...........................................................................

...........................................................................

...........................................................................

...........................................................................

...........................................................................

...........................................................................

...........................................................................

...........................................................................

...........................................................................

........................................................................... 
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Postup nadob¼dania zruļnosti: 

1. Definujte vġeobecn® z§sady BOZP s mont§ģnymi pom¹ckami a vymenujte 

potrebn® ochrann® pom¹cky. 

......................................................................................................................................

...................................................................................................................................... 

...................................................................................................................................... 

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

...................................................................................................................................... 

 

2. Vymenujte z§sady, ktor® mus²te dodrģiavaŠ pri pr§ci s konkr®tnymi  mont§ģnymi 

pom¹ckami pri manipul§cii s materi§lom. 

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

...................................................................................................................................... 

 

3. Pod dohŎadom MOV a s dodrģiavan²m stanovenĨch z§sad BOZP vykonajte 

manipul§ciu s materi§lom pomocou urļenĨch mont§ģnych pom¹cok. 

Pozn§mky: ................................................................................................................... 

......................................................................................................................................

......................................................................................................................................

...................................................................................................................................... 
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......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

...................................................................................................................................... 

 

Sebahodnotenie ģiaka: 

1. Charakterizoval som mont§ģne pom¹cky spr§vne? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

2. Pop²sal som jednotliv® druhy zdvih§kov a ich ļasti.  

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

3. Naļrtol som tvar z§vitu, ktorĨ sa pouģ²va na skrutkovom zdvih§ku? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

4. S ktorou charakteristikou z§vitu som mal probl®my? 

............................................................................................................................................. 

 

5. Vymenoval som jednotliv® Šaģn® ļleny  pri nav²jadl§ch? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

6. Pr²klady pouģitia kladkostrojov som uviedol  spr§vne? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

7. Nakreslil som sch®mu n§sobn®ho kladkostroja a vysvetlil som  jeho funkciu pri 

mont§ģi? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 
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8. Spr§vne som uviedol z§sady, ktor® mus²me dodrģiavaŠ pri pr§ci 

s  konkr®tnymi  mont§ģnymi pom¹ckami pri manipul§cii s materi§lom? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

9. Spr§vne, pod dohŎadom MOV a  s dodrģiavan²m stanovenĨch z§sad BOZP, som  

vykonal manipul§ciu s materi§lom pomocou urļenĨch mont§ģnych pom¹cok? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

 

 

 

 

Hodnotenie MOV: (slovne, zn§mkou)..............................................................................  
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N§zov t®my: 1.4 Pr²pravky na nastavovanie polohy 4/6 

 

CieŎ vyuļovacieho dŔa: ZabezpeļiŠ stabilitu up²nanĨch s¼ļiastok pomocou 

jednotlivĨch pr²pravkov. Pop²saŠ princ²p mont§ģe konkr®tnych pr²pravkov na 

nastavovanie polohy s¼ļiastky: 

a) pevnĨch opornĨch prvkov, 

b) prestaviteŎnĨch  opierok, 

c) pomocnĨch opierok, 

d) pre danĨ  pr²pravok  navrhn¼Š vhodn¼ polohu a umiestnenie, 

e) dodrģiavaŠ z§sady BOZP a riadiŠ sa pokynmi MOV. 

 

Teoretick® vĨchodisk§: 

1. Ak§ je hlavn§ poģiadavka, ktor§ je kladen§ na pevn® oporn® prvky? 

......................................................................................................................................

......................................................................................................................................

...................................................................................................................................... 

 

2. Vysvetlite pouģitie ļapov v pr²pravkoch. 

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

...................................................................................................................................... 

 

3. Preļo je potrebn® na nastavovanie hladkĨch obrobkov pouģiŠ ļapy s rovnou 

dosadacou plochou  a na nastavenie neopracovanĨch obrobkov ļapy s guŎovou 

hlavou a nie naopak? 

......................................................................................................................................

......................................................................................................................................

...................................................................................................................................... 
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4. Pop²ġte ¼lohu pr²loģiek pri konġtrukcii pr²pravku. 

......................................................................................................................................

......................................................................................................................................

...................................................................................................................................... 

 

5. Pomenujte pr²pravok na obr§zku a nap²ġte na podopieranie akĨch s¼ļiastok sa 

pouģ²va. 

.....................................................................

.....................................................................

..................................................................... 

.....................................................................

.....................................................................

.....................................................................

..................................................................... 

 

 

6. Vysvetlite vĨznam a vĨhody opierok. 

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

...................................................................................................................................... 

 

Postup nadob¼dania zruļnosti: 

1. Definujte postup mont§ģe opierky na l¹ģko s¼struhu. 

......................................................................................................................................

......................................................................................................................................

...................................................................................................................................... 

 

Obr. 28 Pr²pravok  
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......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

..................................................................................................................................... 

 

O 

 

2. Vymenujte potrebn® mont§ģne n§radie a pom¹cky. 

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

...................................................................................................................................... 

 

3. Na z§klade vopred definovan®ho mont§ģneho postupu, z§sad BOZP a pod 

dohŎadom MOV vykonajte mont§ģ  opierky na l¹ģko s¼struhu. 

Pozn§mky: 

......................................................................................................................................

...................................................................................................................................... 

...................................................................................................................................... 

......................................................................................................................................

...................................................................................................................................... 

 

Obr. 29 Opierky  
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4. Definujte mont§ģny postup vĨmeny up²nacieho hrotu kon²ka s¼struhu . 

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

..............................................................................

..............................................................................

..............................................................................

..............................................................................

..............................................................................

.............................................................................. 

Obr. 30 Kon²k s¼struhu 

 

5. Pod dohŎadom MOV a s dodrģiavan²m z§sad BOZP uskutoļnite vĨmenu 

up²nacieho hrotu  kon²ka s¼struhu. 

Pozn§mky: ................................................................................................................... 

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

...................................................................................................................................... 

 

 

 

Sebahodnotenie ģiaka: 

1. Uviedol som hlavn¼ poģiadavku kladen¼ na pevn® oporn® prvky spr§vne? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

2. Vysvetlil som pouģitie ļapov v pr²pravkoch? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 
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3. Od¹vodnil som voŎbu ļapov s rovnou dosadacou plochou a ļapov s guŎovou 

hlavou? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

4. Pop²sal som ¼lohu pr²loģiek pri navrhovan² pr²pravkov? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

5. Ako som pomenoval pr²pravok na obr§zku? 

............................................................................................................................................. 

 

6. Vysvetlil som vĨznam a vĨhody opierok? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

7. Definoval som postup mont§ģe opierky? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

8. Vymenoval som potrebn® mont§ģne n§radie a pom¹cky? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

9. Vykonal som mont§ģ opierky na l¹ģko s¼struhu spr§vne? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

10. Definoval som mont§ģny postup vĨmeny up²nacieho hrotu? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

11. Uskutoļnil som vĨmenu up²nacieho hrotu bez menġ²ch probl®mov? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 
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12. Ak® najz§vaģnejġie chyby som urobil? 

......................................................................................................................................

...................................................................................................................................... 

 

 

Hodnotenie MOV: (slovne, zn§mkou)..............................................................................  
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N§zov t®my: 1.5 Up²nacie prvky 5/6 

 

CieŎ vyuļovacieho dŔa: ZabezpeļiŠ upnutie obrobku pomocou ¼piniek.  Pop²saŠ 

a vysvetliŠ  princ²p mont§ģe up²nac²ch prvkov: 

a) skrutiek a mat²c, vĨstredn²kov a ¼piniek, 

b) pre danĨ  up²nac² prvok navrhn¼Š vhodn¼ polohu a umiestnenie, 

c) dodrģiavaŠ z§sady BOZP a riadiŠ sa pokynmi MOV. 

 

Teoretick® vĨchodisk§: 

1. Na ļo sl¼ģia up²nacie prvky? 

...................................................................................................................................... 

......................................................................................................................................

......................................................................................................................................

...................................................................................................................................... 

 

2. Vymenujte druhy up²nac²ch prvkov. 

......................................................................................................................................

......................................................................................................................................

...................................................................................................................................... 

 

3. Nap²ġte vĨhody a nevĨhody up²nania pomocou skrutky a matice. 

........................................................................................... 

...........................................................................................

...........................................................................................

...........................................................................................

...........................................................................................

........................................................................................... 

 

 

Obr. 31 Up²nacia skrutka  



Modern® vzdel§vanie pre vedomostn¼ spoloļnosŠ/Projekt je spolufinancovanĨ zo zdrojov EĐ 

 

 
 

 

 
Ġt§tny inġtit¼t odborn®ho vzdel§vania, Bellova 54/A, 837 63 Bratislava 

N§rodnĨ projekt: Rozvoj stredn®ho odborn®ho vzdel§vania 
K·d ITMS projektu: 26110130548, CieŎ: Konvergencia 

91 
 

 

4. Vysvetlite funkciu ¼pinky v pr²pravku. 

......................................................................................................................................

..................................................................................................................................... 

 

 

 

 

 

 

 

 

 

 

 

5. Pomenujte a charakterizujte jednotliv® druhy ¼piniek. 

a) ...................................................................

...................................................................

...................................................................

................................................................... 

b) ................................................................... 

...................................................................

...................................................................

.................................................................. 

c) ...................................................................

...................................................................

...................................................................

...................................................................

................................................................... 

Obr. 32 Up²nanie obrobkov pomocou ¼piniek 

Obr. 33 Đpinky  
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Postup nadob¼dania zruļnosti: 

1. Navrhnite postup mont§ģe danej ¼pinky podŎa zadania MOV. 

......................................................................................................................................

......................................................................................................................................

..................................................................................................................................... 

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

..................................................................................................................................... 

 

2. Na z§klade spr§vne navrhnut®ho mont§ģneho postupu, z§sad BOZP  

a pod dohŎadom MOV vykonajte mont§ģ  ¼pinky podŎa zadania. 

Pozn§mky: 

......................................................................................................................................

...................................................................................................................................... 

...................................................................................................................................... 

......................................................................................................................................

......................................................................................................................................

...................................................................................................................................... 

 

Sebahodnotenie ģiaka: 

1. Uviedol som vyuģitie up²nac²ch prvkov? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

2. Vymenoval som druhy up²nac²ch prvkov? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

3. Nap²sal som vĨhody a nevĨhody up²nania pomocou skrutky a matice? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 
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4. Vysvetlil som funkciu ¼pinky v pr²pravku? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

5. Pomenoval a charakterizoval som jednotliv® druhy ¼piniek? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

6. Navrhol som postup mont§ģe ¼pinky podŎa zadania MOV? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

7. Vykonal som mont§ģ ¼pinky podŎa zadania MOV? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

8. Ak® najz§vaģnejġie chyby som urobil? 

......................................................................................................................................

...................................................................................................................................... 

 

 

 

 

 

Hodnotenie MOV: (slovne, zn§mkou)..............................................................................  
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N§zov t®my: 1.6 VŘtacie pr²pravky 6/6 

 

CieŎ vyuļovacieho dŔa: Navrhn¼Š a zabezpeļiŠ spr§vnu polohu vŘtac²ch pr²pravkov 

vzhŎadom k obrobku.  VysvetliŠ:  

a) princ²p mont§ģe vŘtac²ch puzdier a ġabl·n, 

b)  navrhn¼Š podŎa zadania MOV spr§vne umiestnenie a polohu pr²pravku, 

c) dodrģiavaŠ z§sady BOZP a riadiŠ sa pokynmi MOV. 

 

Teoretick® vĨchodisk§: 

1. Nap²ġte pr²klady pouģitia vŘtac²ch pr²pravkov. 

...................................................................................................................................... 

......................................................................................................................................

......................................................................................................................................

...................................................................................................................................... 

 

2. Ak® druhy vŘtac²ch puzdier pozn§te? Pop²ġte ich funkciu. 

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

...................................................................................................................................... 

 

3. Charakterizujte vŘtaciu kocku. 

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................  
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Postup nadob¼dania zruļnosti: 

1. PodŎa zadania MOV navrhnite postup mont§ģe n§strļn®ho vŘtacieho puzdra a jeho 

n§sledn®ho poistenia proti posunutiu. 

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

...................................................................................................................................... 

 

2. Vymenujte z§sady BOZP pri mont§ģi vŘtacieho pr²pravku. 

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

...................................................................................................................................... 

 

3. Na z§klade spr§vne navrhnut®ho mont§ģneho postupu, z§sad BOZP  

a pod dohŎadom MOV vykonajte mont§ģ  vŘtacieho puzdra podŎa zadania. 

Pozn§mky: 

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

...................................................................................................................................... 

...................................................................................................................................... 
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Sebahodnotenie ģiaka: 

1. Uviedol som pr²klady vŘtac²ch pr²pravkov? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

2. Vymenoval som druhy vŘtac²ch puzdier a pop²sal som ich funkciu? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

3. Charakterizoval som vŘtaciu kocku? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

4. Navrhol som postup mont§ģe vŘtacieho puzdra  podŎa zadania MOV? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

5. Vymenoval som z§sady BOZP pri mont§ģi vŘtacieho pr²pravku? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

6. Mont§ģ pr²pravku som vykonal spr§vne? 

Ćno              Ļiastoļne              Nie, potrebujem zopakovaŠ        (Podļiarknite moģnosŠ) 

 

7.  Ak® najz§vaģnejġie chyby som urobil? 

......................................................................................................................................

...................................................................................................................................... 

 

 

 

 

 

Hodnotenie MOV: (slovne, zn§mkou)..............................................................................  
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2. MONTĆĢ A DEMONTĆĢ OBRĆBACĉCH STROJOV 
 

N§zov tematick®ho celku:   Mont§ģ a demont§ģ obr§bac²ch strojov  5 kapitol 

 

N§zov t®my: 2.1 Mont§ģ zubov®ho ļerpadla 1/5 

 

CieŎ vyuļovacieho dŔa: PodŎa presn®ho zadania vykonaŠ  demont§ģ  a mont§ģ 

zubov®ho ļerpadla. Pri mont§ģi: 

a) definovaŠ demont§ģny a mont§ģny postup ļerpadla, 

b) uskutoļniŠ vĨmenu tesnen² a kontrolu pr²rub, 

c) dodrģiavaŠ z§sady BOZP a riadiŠ sa pokynmi MOV. 

 

Teoretick® vĨchodisk§: 

1. Charakterizujte ļerpadl§, pop²ġte ich ¼lohu v stroj§renskom priemysle. 

...................................................................................................................................... 

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

...................................................................................................................................... 

  

2. Definujte z§kladn® druhy ļerpadiel a pop²ġte  princ²p ich  pr§ce. 

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

...................................................................................................................................... 
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......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

..................................................................................................................................... 

 

3. Vymenujte, s akĨmi ļerpadlami ste sa uģ stretli a pre akĨ ¼ļel boli pouģit®. 

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

...................................................................................................................................... 

 

4. Pomenujte ļerpadl§ na obr§zkoch a vymenujte ich hlavn® ļasti. 

a) ..........................................................................................

..........................................................................................

..........................................................................................

..........................................................................................

.......................................................................................... 

 

 

b) ..........................................................................................

..........................................................................................

..........................................................................................

..........................................................................................

..........................................................................................

.......................................................................................... 

Obr. 34 Ļerpadlo A  

Obr. 35 Ļerpadlo B  








































































