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Onmre nHpopmManuje o cTryaujama

WuTepauciummuHapHu cMep 3a MexXaTpoHHKY je OcHOBaH o crpane detupu ojceka OTH: Opcek 3a mHmyC-
TPHjCKO HHXEHEPCTBO U MeHaUMeHT, OJICeK 3a €HePTreTHKY, eNeKTPOHUKY U TeJIeKoMyHuKaiuje, Omcek 3a padyHapc-
TBO U ayToMaTuKy 1 OJICeK 32 MEXaHU3alN]y U KOHCTPYKIIMOHO MAIIMHCTBO.

TPAJARBE CTYIHIA

Crynuje Ha ®@akyarery TexHnukux Hayka (®TH) Ha cBuM ojcennma (CMepoBHMa, YCMEpEHHMa) TPajy JeceT
cemectapa. Y NpBUX JIEBET ceMecrapa HM3BOAM CE HAacTaBa IpeMa HACTaBHOM IUIaHY W NpOrpaMy W yTBpheHOM
pacnopeny. ecetu cemectap je npensuljeH 3a u3paay u 010paHy AUILIOMCKOT paja.

Ynuc
CTyIeHT ynucyje cTyauje Ha HHTEpANCIUIUIMHAPHOM CMepy 3a MeXaTpoHHKY.
Tok cTyquiA

Ha nntepaucnuminHapHoM cMepy 32 MeXaTpoHHKY CTYAEHT ce Iocje MIECTOT CEMECTpa OuTydyje 3a jeTHO O]l 1Ba
ycMepema:

- ycMmepeme: MexaTpoHnKa, po0OTHKA H ayTOMaTH3aNuja

- ycMmepeme: MexaTpOHUKA Y MeXaHU3aAIUjU

CTyIeHT CBOjOM CJI00OJHOM BOJHOM OMpa ycMeperme Koje Keld Ja yIuiie. YKOJIMKO Ce 32 HEKO O] yCMepema
IpHjaBU HEJOBOJbAaH OpOj KaHAWAATA CTYAEHTH Tpeba Ja ce OmiIyde 3a yCMepere Ha KOMe ce HacTaBa U3BOJH PEIOBHO.

OFBABE3E HACTABHHKA H CTYJJEHATA

HacrapHunm u capagHuiy Cy IyXHHU Jla HACTaBy M3BEIy MpeMa YTBPCHOM IUIaHy W Iporpamy, Ja 3a MpeaMeT KOju
npenajy obe3oeze CTpyuHy JIMTeparypy | Jia CTyAeHTHMa oMoryhe paBHOIpaBHE YCIIOBE 3a I10JIarambe UCIIHUTA.

CryneHtu cy 006aBe3HH Ja pefioBHO noxaljajy HacTaBy (IpeaaBama U BexOe), UCIyHhaBajy mporpaMmom npezsulete
obaBe3e 0 4YeMy HACTaBHULIM M CapaJHULM BOJC CBUICHUMjY W HAa OCHOBY e BpIIE OBEpEe HEOMXOIHE 32 YIHUC Y
HapeaHu ceMectap. [lojenqunayne obaBese cTyAeHATa YTBPleHe Cy MporpamMuMa npeaMeTa U3 HaCTaBHOT IIaHa.

TokoM cTymuja CTyOeHTH cy OyXHH na ypane onpeheHn Opoj KOJOKBHjyMa, TECTOBa, JabOpaTOPH]jCKUX,
padyHapcKuX M rpadu9Kux BeXOH, rpadMuKMX pagoBa, MpojeKaTa, CEMHHAPCKUX M CEMECTpPAIHUX PajgoBa, INTO je
Je(hUHUCAHO MTPOrpaMoM II0jeANHUX IPeMEeTa U3 HACTaBHOT IIaHa.

Hcnnru

HakoH ojncnyiiaHe HacTaBe M HCIYHEHHX yCJIOBa YTBphHEHMX HACTABHUM IIPOrPaMOM, CTYIEHTH M3 CBakKOT
npeaMeTa nojiaxy ucnut. [lomoxkeH MCTUT je oKa3 Jia je CTYASHT caBiajao mpeiBuheHH IporpaM mpeaMmera U ja je
Croco0aH J1a yCBOjeHa 3Hamba KOPUCTH Y MPAKCH.

VYcioB 3a mMpHUCTyName Mojiaraky HCIUTa je ypeaHo noxahame NpenaBara W BEeXOM, LITO HACTABHHK OBEpaBa
MOTIIMCOM Y MHJIEKC CTY/IEHTa, Ka0 W MCITyHaBambe JIOJAATHUX YCJIOBA 3a MOJIaramke UCIHMTA KOjU Cy JaTh y IporpaMy 3a
CBAKH Mpe/IMET U3 HACTABHOT IUIAHA.

Hauun nonarama ucnura AeUHUCAH je MPOrpaMOM CBAKOT MPEIMETa M3 HACTABHOI IUIAHA, & MOXKE CE MOJiaraTtd Ha
jeman on creaehnx Ha4yMHA: MHCMEHO M YCMEHO, CaMO MHUCMEHO WM CaMO YCMEHO WM Ha Moce0aH HauMH KOjH je
Je(dHHICaH y JOTHYHOM HACTABHOM IUIAHY.

KomnokBujym mpecTaBiba Ie0 UCIHUTa U3 oapeljeHor mpeaMera, a OJJHOCH Ce Ha JIeO MpeMeTa KOju YMHU JIOTHUHY
uenuHy. KoJOKBHjyM MOXKe Jia Cajp)Ku MPOBEPY YKYITHOT 3Hama CTyISHTa WM HPOBEPY CIIOCOOHOCTU MPAKTUYHE
NpUMEHe TEOPUjCKUX 3Hama M3 JATOr Jena npeamera. Jleo mpeamera MoJjoXeH MyTeM KOJOKBHjyMa C€ Ha UCIUTY He
nosaxe. KonokBujymu ce MOry oip>kaBaTi ako je To npeasueHo nporpaMoM MpeaMera u3 HaCTaBHOT IUIaHa.

CeMuHapcKu paj| je caMocTalaH paj CTyleHTa u3 ofpeljeHor mpeaMera 1 3amerbyje JIe0 MCIUTa KOjU Ce OHOCH Ha
MPOBEPY CIIOCOOHOCTU MPAKTUYHE MPUMEHE TCOPUJCKUX 3Hama. Y CIIy4ajy Ja je MporpamMoM mpeaMera npensuleHa u3paia
CEMHMHAPCKOT pajia, UCITUT CE CaCTOjH Y 0JI0paHN CEMHHAPCKOT pajia ¥ IPOBEPU TEOPH)CKOT 3HAMa CTY/ICHTA.

Herasbhe onpende o o0MMy U CaJpxkajy UCIHTA, UCIIMTHUM POKOBHMA, BPEMEHY Tpajarba MCIUTA, OJATOBOPHOCTH
HACTABHUKA W CTyJEHAaTa M JPYTdM OPraHM3allMOHMM eJIeMEHTHMa BE3aHWM 3a MOJarame HCIUTa yTBpheHe cy
CrarytoM u apyrum jgokymentuma dakynrera.

OLIEIbHBAILE

[To3uTHBHA OIleHA MCIINTA H3pakaBa ce OpojuaHo y pacrmoHy ox 6 — 10. CTyIeHT je MOJI0KHO HCITUT aKo je 100no
MO3UTHBHY o1leHy. Hajmama mo3utnBHa orjeHa uctmra je 6, a Hajpeha 10.

IIPOJEKTH

CryneHrt je o6aBe3aH Ja y TOKy CTyIHja ypaau ABa MPOjeKTa U TO:
— TIlpojekar 1: CaBpeMeHH anaT y NpOjeKTOBAbY
ITpu ycrienHoj peai3alyju OBOT MpojeKTa CTyAEHT Jo0uja oarosapajyhn cepriudukar aa je oBiasao caBpeMeHnM allaTuMa.
— Ilpojekar 2: O6nacT U3 mpeaMeTa o] 3Havaja 3a u3adpaHu cMep / yeMepee.

il



CTPYYHA IIPAKCA

CryznenT je obaBe3aH Ja opaau CTPY4Hy Hpakcy y Tpajamy ox 120 catu, TOKOM JeTmer paciycra nocie [V
TOJIMHE CTYAH]a.

JHITOMCKH PAJ

JlMIutoMcKku paj je camocTaiaH pajl CTyJIeHTa U npecTaBiba 3aBpiuHu ucnut Ha ®TH. [urutoMcku pan ce paau u3
IpeaMeTa KOjH je 0J1 3Havaja 3a MpoQuil — yCMEperhe 3a KOje Ce CTYJICHT ONPE/IENHO.

Wzpanom u oabpaHoM JUIUIOMCKOT pajia CTYJEHT I0Kasyje Na Iocenyje 3a/10BosbaBajyha Teopujcka 3Hama U3 JaTor
HOZIpYyYja U CIIOCOOHOCT 33 IbUXOBY CaMOCTAITHY IIPUMEHY y MH)KEEEPCKO] TIPAKCH.

JHertarpHe oxpende o mpHjaBH, YCIOBHMA 32 M3pady W HAYMHY OAOpaHE MUILIOMCKOT pama yrBpheHe cy CTaryToMm u
JIpyTuM foKyMeHTHMa DakynTera.

v



GENERAL INFORMATION ABOUT STUDIES

Interdisciplinary course for Mechatronics is established by four FTN’s departments: Department of Industrial
Engineering and Management, Department of Power, Electonics and Telecommunication Engineering, Computing and
Control Department and Department of Construction Mechanics and Mechanization.

Duration of Studies

The studies at The Faculty of Technical Sciences (FTS) at every department (course, subcourse) last for ten
semesters. During the first nine semesters tuition is organized according to the prescibed curriculum and schedule. The
tenth semester is intended for elaborating and defending a graduation exam.

Enrolment

When entering the studies in interdisciplinary course of Mechatronics, after sixth semester student is due to enrol in
one of the subcourses:
Subcourse: Mechatronics, Robotics and Automation
Subcourse: Mechatronics in Mechanization

Progress of studies

A student is free to choose subcourse according to his own will. In case there is not enough students enrolled to one
of subcourses, students have to enroll the other subcourse where lectures are regularly organized.

Professors and Students' Obligations

Professors and associates are obliged to organize the tuition according to the prescribed curriculum, provide
references for the subject they are teaching and enable equal exam conditions for each student.

Students are due to attend the courses regularly (both lectures and practices) and to fulfill their obligations, while
professors and associates keep record on their attendance for certain verifications which are indispensable to qualify for
the entry in the following semester. Individual students' obligations are stated in the program of each subject.

In the course of study the students are obliged to pass a certain number of partial exams, tests, laboratory,
computing and graphic practices, graphic tasks, projects, seminar and semestral papers. They are all defined in the
program for each subject of the curriculum.

Exams

Having the courses absolved and all the necessary conditions fulfilled, students are allowed to take the exams.
Passing an exam is the proof that student has successfully mastered the subject-matter of the course and that he/she is
capable of applying the acquired knowledge in practice.

In order to enter the exam the student must regularly attend lectures and practices, which is confirmed by the
professor's signature in a student's booklet of attendance and mark certification, as well as to fulfill additional conditions
defined in programs of subjects presented in the curriculum.

The form of the exam is defined by the program of each subject. The exam can be taken in one of the following
ways: in both written and oral form, either in written or oral form.

A partial exam is a part of an exam in one particular subject and considers a specific portion of the subject-matter
representing a logical whole. It can be organized in the form of an achievement test or a test of practical application of
mastered theoretical knowledge. The exam recognizes the subject-matter that has been passed in the form of partial
exams. Partial exams can be organized only if they are prescribed in the program of subjects.

A seminar paper is a student's individual work on subject from the chosen course and it is recognized as the
practical knowledge application part of an exam. If the program of subjects prescribes elaborating a seminar paper,
then the exam comprises its defending and evaluation of a student's theoretical knowledge.

All the details about the extent, contents, terms and duration of the exams as well as professors and students'
obligations and all other organizational details are regulated by the Statute and other documents of the Faculty.

Evaluation

A passing grade on the exam is presented in numbers ranging from 6 to 10. A student has passed the exam if he has
got a passing grade. The lowest passing grade is 6 and the highest is 10.

Projects

A student is obliged to accomplish two projects in the course of the study such as:
—  Project 1: contemporary tools in project design

Due to the successful realization of the project, a student receives a certificate which proves that he has mastered
contemporary tools.
— Project 2: a field of study important for the chosen course / subcourse.



Professional practice is an obligatory part of the educational process and it is organized over a period of 120 hours
during summer holidays after the 4th year of study.

Professional Practice

Graduation Exam

Graduation exam is a student's individual work and represents the final exam at The Faculty of Technical Sciences.
It is taken in the subject that is important for his/her educational profile (subcourse) and chosen by the student.

By elaborating and defending Graduation exam a student demonstrates the adequate level of theoretical knowledge
in the chosen scientific field as well as his/her ability to apply this knowledge in engineering practice.

All the details regarding Graduation exam are determined by the Statute and other documents of the Faculty.

vi



YHUBEP3UTET Y HOBOM CAY
Hatym: 2002.09.30
(I)aKyJ'lTeT TEXHUYKHX HAYKA
HACTABHMU IIJIAH Crpana: 1

Cmep: MEXATPOHHUKA

Yemepewe: MEXATPOHUKA, POBOTUKA U AYTOMATH3ALIHMJA
P6.| Iludpa IIpenmer I II 1 v \Y% VI | VII | VIIT | IX X Karenpa

1. 02 MT 101 |®wusuka 3+2% 0532

2.| 02 MT 201 |OcHoBe pa3Boja npou3sBoja 3+3%* 0183

3.| 02 MT 102 |Maremaruxka | 343 [ 3+3* 0531

4.] 02 MT 202 |OcHOBHU eNeKTPOTEXHHUKE 2+2 | 2+42* 0226

5.| 02 MT 103 |OcHoBe pauyHapcKe TeXHUKE H IIporpaMupama| 2+2 | 2+2% 0183

6. 02 MT 104 |Marepujanu y TEXHHUIH 242 | 2+2% 0153/0223

7.| 02 MT 021 |Coumosornja Hayke 2+0* 0533

8.| 02 MT 105 |Mexanuxka | 343 | 242* 0541

9.| 02 MT 203 |OTmopHOCT MaTtepujaia 3+3%* 0541
10.| 02 MT 106 |Marematuka Il 3+4% 0531
11.] 02 MT 204 |IIporpamupame 1 MpOrpaMcKu je3uLH 2+2 | 2+2%* 0212
12.] 02 MT 205 |MaIuHCKH eIeMEHTH 242 | 2+3% 0164
13.{ 02 MT 206 [YBoa y €IeKTpOHHUKY 3+2 | 2+3* 0223
14.| 02 MT 207 |Mepemwa y TeXHULIH 2+2% 0225
15.1 02 MT 208 |CucreMu ayTOMAaTCKOT YIPaBJbatba 4+4* 0211
16.] 02 MT 209 [Mojenupame U CUMYyJIalija CucTeMa 242 | 2+42% 0211
17.] 02 MT 210 |AyromaTcko ynpasbame 11 3+2% 0211
18.] 02 MT 107 |Mexanuka II 3+3%* 0541
19.{ 02 MT 211 [Muxkpormpornecopcka eIeKTpOHUKa 242 | 242* 0223
20.| 02 MT 212 |Unxycrpujcka podoTuka 2+2 | 2+2% 0182
21.] 02 MT 213 |MMiyJicHa U aHAJIOTHA €JIEKTPOHUKA 342 | 243* 0223
22.| 02 MT 214 [KoMIOHEHTE TEXHOJIOMIKUX CUCTEMA 1+1 | 3+3%* 0182
23.1 02 MT 215 [MexaHuka MaiuHa 2+2% 0164
24.1 02 MT 216 |CeH30pH U aKTyaTOpH 3+2%* 0223
25.1 02 MT 331 |TexHonoruje pyKoBama MaTepHjaiom 2+4* 0182
26.| 02 MT 332 [/lururanHa yrnpaBjbauka eJIeKTPOHUKA 3+3%* 0223
27.] 02 MT 333 |Meroau onTuMHU3aLuje 3+3* 0211
28.] 02 MT 334 (IIpojekToBame NIPOU3BOAHUX CUCTEMA 242 | 2+2%* 0181
29.| 02 MT 335 |IHTeNUTreHTHH CUCTEMH 242 | 2+2* 0182
30.] 02 MT 336 [Ayromaru3anuja npoieca pajia 242 | 24+2%* 0182
o R
32.1 02 MT 337 [MexarpoHHuKa 242 | 2+2% 0182
33.1 02 MT 338 SSICTLTIZZT 38 HAITICIARKE H BA3YAI3ANNY 2+2 | 2+2%* 0182
34.| 02 MT 022 |EHriecku je3uk 3a HEXembepe 2+2 | 2+2%* 0533
35.| 02 MT 339 PauyHapcka HHTErparyja npou3BOAHUX 340k 0182

cucreMa
36.| 02 MT 340 |MMiuieMeHTalKja ayTOMaTH30BaHUX CHCTEMA 2+2% 0182
37.] 02 MT 341 |OcHoBe MaIIMHCKE BU3HjE 2+2% 0224
38.] 02 MT 342 |Heunmycrpujcka poOOTHKA M ayTOMaTH3aLuja 3+2% 0182
39.] 02 MT 345 |Qumomcku paj 30+0* 0182
40.| 02 MT 349 |CrpyuHa npakca 0+8* 0182
Viynan Henemsui don dacosa: 15+14{14+12{15+15(14+16|16+14{14+14[14+16|15+15|16+14| 30+0
29 | 26 30 30 30 | 28 | 30 | 30 30 30
bpoj ucnura: 2 5 3 5 3 6 3 4 7 1

O3Haka (*) mopej Opoja yacoBa 03HaYaBa CEMECTAp Y KOME CE MOJIAXKE UCIUT U3 JATOT MPeaMETa.
Hamnomena: CtyneHT je o0aBe3aH /1a y TOKY CTyIdja ypaju JBa MPOjeKTa 13 MpeaMeTa 0/ 3Hauaja 3a cMep.



YHUBEP3UTET Y HOBOM CAY
Hatym: 2002.09.30
(I)aKy.TITeT TEXHHYKHX HAYKa
HACTABHMU IIJIAH Crpana: 2

Cmep: MEXATPOHHUKA

Yemepewe: MEXATPOHUKA Y MEXAHU3ALIUIU
P6.| Iludpa IIpenmer I II 1 v \Y% VI | VII | VIIT | IX X Karenpa

1. 02 MT 101 |®wusuka 3+2% 0532

2.| 02 MT 201 |OcHoBe pa3Boja npou3sBoja 3+3%* 0183

3.| 02 MT 102 |Maremaruxka | 343 [ 3+3* 0531

4.] 02 MT 202 |OcHOBHU eNeKTPOTEXHHUKE 2+2 | 2+42* 0226

5.| 02 MT 103 |OcHoBe pauyHapcKe TeXHUKE H IIporpaMupama| 2+2 | 2+2% 0183

6. 02 MT 104 |Marepujanu y TEXHHUIH 242 | 2+2* 0153/0223

7.| 02 MT 021 |Coumosornja Hayke 2+0* 0533

8.| 02 MT 105 |Mexanuxka | 343 | 242* 0541

9.| 02 MT 203 |OTmopHOCT MaTtepujaia 3+3%* 0541
10.| 02 MT 106 |Marematuka Il 3+4% 0531
11.] 02 MT 204 |IIporpamupasme 1 MpOrpaMcKu je3uLH 2+2 | 2+2%* 0212
12.] 02 MT 205 |MaIuHCKH eIeMEHTH 2+2 | 2+3%* 0164
13.{ 02 MT 206 [YBoa y €IeKTpOHHUKY 3+2 | 2+3* 0223
14.| 02 MT 207 |Mepemwa y TeXHULIH 2+2% 0225
15.1 02 MT 208 |CucreMu ayTOMAaTCKOT YIPaBJbatba 4+4* 0211
16.| 02 MT 209 [Mogenupame 1 CHMyNanyja cHCTeMa 242 | 2+42% 0211
17.] 02 MT 210 |AyromaTcko ynpasbame 11 3+2% 0211
18.| 02 MT 107 |Mexanuxka II 3+3%* 0541
19.{ 02 MT 211 [Muxkpormpornecopcka eIeKTpOHUKa 242 | 242* 0223
20.| 02 MT 212 |Unxycrpujcka podoTuka 2+2 | 2+2% 0182
21.] 02 MT 213 |MMiyJicHa U aHAJIOTHA €JIEKTPOHUKA 342 | 243* 0223
22.| 02 MT 214 [KoMIOHEHTE TEXHOJIOMIKUX CUCTEMA 1+1 | 3+3%* 0182
23.1 02 MT 215 [MexaHuka MaiuHa 2+2% 0164
24.1 02 MT 216 |CeH30pH U aKTyaTOpH 3+2%* 0223
25.] 02 MT 551 |Onpema MOTOpHHX BO3HIA 2+2% 0163
26.| 02 MT 552 |Mexarpoununka motopa CYC 2+2% 0163
27.1 02 MT 553 [MexaTpoHHKa MOTOPHUX BO3MJIa 3+3* 0163
28.] 02 MT 554 |Ompema motopa CYC 3+3%* 0163
29.] 02 MT 555 |IIOoroHCKM CUCTEMH H YIIPaBJbahE 3+3%* 0161
30.| 02 MT 556 |Merononoruja koHcTpyHcama u CAD 2+2 | 14+3* 0164/0161
31.] 02 MT 557 |UT y nosbonpuBpeHUM MalliHaMa 3+3* 0162
32.] 02 MT 558 |TpaHCrOpTHO-MaHUIYJIAIIMOHU CHCTEMH 3+3%* 0161
33.| 02 MT 559 |Cumynanuje 1 ONTUMHU3AIH]ES 2+2% 0161
34.| 02 MT 217 H“f&f;:{‘;ﬁg‘;fp‘g;%’?e“a nporpavaguio 3+3% 0182
35.] 02 MT 022 |EHIJIecKH je3uK 3a HHKEeHepe 2+2 | 2+2%* 0533
36.| 02 MT 560 Egﬁﬁi’ﬁé’ﬁfﬁf TPCLHSHE HOILONPHBPCIHE 34+3% 0162
37.] 02 MT 561 |AyromaTu3arija cpecTaBa MEXaHU3ALH]e 3+3* 0161
38.| 02 MT 562 |Cunte3a MexaHW3aMa U XUJIPOIIPEHOCHUIIN 4+4* 0164/0161
39.| 02 MT 565 |Aurutomcku paj 30+0* 0163
40.| 02 MT 569 |Ctpyuna mpaxca 0+8* 0163

Viyman Hezesbii ot dacosa: 15+14(14+12|15+15[14+16|16+14|14+14|15+15|14+16|12+12| 30+0
29 26 30 30 30 | 28 | 30 | 30 24 30
Bpoj ucnimra: 2 5 3 5 3 6 5 5 4 1

O3naka (*) mopex Opoja 4acoBa 03Ha4YaBa CEMECTap y KOMe Ce I0JIaXKe HCIUT U3 JaTor IpeIMeTa.
Hamomena: CtyzneHT je o06aBe3aH /1a y TOKY CTyAHja YpaIu IBa IPOjeKTa U3 MpeaMeTa Off 3Hadaja 3a cMep.



UNIVERSITY OF NOVI SAD
Faculty of Technical Sciences

Date: 2002.09.30

CURRICULUM OUTLINE

Page: 3

Course: MECHATRONICS

Subcourse: MECHATRONICS, ROBOTICS AND AUTOMATION

Z
o

Code

Subject

1I

1T

v

VI

VII | VIII | IX X

02 MT 101

Physics

3+2%

02 MT 201

Principles of Product Development

3+3%

02 MT 102

Mathematics I

3+3

3+3*

02 MT 202

Fundamentals of Electical Engineering

2+2

2+2%

02 MT 103

Fundamentals of Computer Technique and programming

2+2

2+2%

02 MT 104

Engineering Materials

2+2

2+2%

02 MT 021

Sociology of Science

2+0*

02 MT 105

Mechanics I

3+3

2+42%

bl el il Bl Nl ll el Bl el

02 MT 203

Strength of Materials

3+3%

._‘
o

02 MT 106

Mathematics I1

3+4*

—_
—_

.| 02 MT 204

Programming and Programming Languages

2+2

2+2%

_.
»

02 MT 205

Machine Elements

2+2

243

—_
W

.| 02 MT 206

Introduction to Electronics

3+2

2+3*

—
~

.| 02 MT 207

Engineering Measurements

2+2%

—_
1%

.| 02 MT 208

Theory of Automatic Control

4+4*

_.
*

02 MT 209

Modeling and Simulation

2+2

2+42%

—_
~

.| 02MT 210

Automatic Control 1T

3+2%

_.
*

02 MT 107

Mechanics 1T

3+3*

—_—
Nel

.| 02 MT 211

Microprocessor Electronics

2+2

2+42%

o
(=]

.| 02 MT 212

Industrial Robotics

242

24+2%

N
—_

.| 02MT 213

Pulse and Analogue Electronics

3+2

2+3%*

(3]
N

.| 02MT 214

Components of Technological Systems

1+1

3+3%

(3]
(95)

.| 02MT 215

Mechanisms and Machine Theory

2+2%

)
=

.| 02 MT 216

Sensors and Actuators

342%

(3]
1%

.| 02 MT 331

Material Handling Technologies

2+4*

[\
[=2)

.| 02 MT 332

Digital Control Electronics

3+3%

N
~

.| 02 MT 333

Optimization Theory and Methods

3+3%

[\ ]
oo

.| 02MT 334

Production Systems Design

2+2 | 2+42%*

N
Nel

.| 02 MT 335

Intelligent Systems

2+2 | 242%*

(98]
(=]

.| 02 MT 336

Factory Automation

2+2 | 2+42*

w
—

.| 02MT 217

Programming and Implementation of Programmable
Logical Controllers

3+3%*

W
S

.| 02 MT 337

Mechatronics

242 | 242%

W
w

.| 02 MT 338

Systems for Supervision and Process Visualization

2+2 [ 242%

w
=

.| 02 MT 022

English for Engineers

242 | 2+2%*

W
W

.| 02 MT 339

Computer Integration of Manufacturing Systems

3+2%*

W
N

.| 02 MT 340

Implementation of Automated Systems

2+2%

w
~

.| 02 MT 341

Principles of Machine Vision

2+42%

(5]
e}

.| 02 MT 342

Nonindustrial Robotics and Automation

3+2%

W
N

.| 02 MT 345

Graduation Exam

30+0*

40.

02 MT 349

Professional Practice

0+8*

Total number of hours per week:

15+14(14+12

29

26

15+15
30

14+16
30

16+1
430

14+14
28

14+16(15+15|16+14| 30+0
30 30 30 30

Number of exams:

5

3

5

6

3 4 7 1

CODE (*) with number of hours signed semester for exam.

REMARK: In the course of studies student is obliged to complete two projects chochen in the subject important
for this course



UNIVERSITY OF NOVI SAD
Faculty of Technical Sciences

Date: 2002.09.30

CURRICULUM OUTLINE

Page: 4

Course: MECHATRONICS

Subcourse: MECHATRONICS IN MECHANIZATION

Z
o

Code

Subject

1I

1T

v

VI

VII | VIII | IX

02 MT 101

Physics

3+2%

02 MT 201

Principles of Product Development

3+3%

02 MT 102

Mathematics I

3+3

3+3*

02 MT 202

Fundamentals of Electical Engineering

2+2

2+2%

02 MT 103

Fundamentals of Computer Technique and programming

2+2

2+2%

02 MT 104

Engineering Materials

2+2

2+2%

02 MT 021

Sociology of Science

2+0*

02 MT 105

Mechanics I

3+3

2+42%

bl el il Bl Nl ll el Bl el

02 MT 203

Strength of Materials

3+3%

._‘
o

02 MT 106

Mathematics I1

3+4*

—_
—_

.| 02 MT 204

Programming and Programming Languages

2+2

2+2%

_.
»

02 MT 205

Machine Elements

2+2

243

—_
W

.| 02 MT 206

Introduction to Electronics

3+2

2+3*

—
~

.| 02 MT 207

Engineering Measurements

2+2%

—_
1%

.| 02 MT 208

Theory of Automatic Control

4+4*

_.
*

02 MT 209

Modeling and Simulation

2+2

2+42%

—_
~

.| 02MT 210

Automatic Control 1T

3+2%

_.
*

02 MT 107

Mechanics 1T

3+3*

—_—
Nel

.| 02 MT 211

Microprocessor Electronics

2+2

2+42%

o
(=]

.| 02 MT 212

Industrial Robotics

242

24+2%

N
—_

.| 02 MT 213

Pulse and Analogue Electronics

342

2+3*

(3]
N

.| 02MT 214

Components of Technological Systems

1+1

3+3%

(3]
(95)

.| 02MT 215

Mechanisms and Machine Theory

2+2%

)
=

.| 02 MT 216

Sensors and Actuators

3+2%

(3]
1%

.| 02 MT 551

Motor Vehicle Equipment

2+2%

[\
[=2)

.| 02 MT 552

Mechatronic of IC Engines

2+2*

N
~

.| 02 MT 553

Motor Vehicles Mechatronics

3+3%

[\ ]
oo

.| 02 MT 554

IC Engine Equipment

3+3%*

N
Nel

.| 02 MT 555

Driving Systems and Control

3+3*

(%)
(=]

.| 02 MT 556

Metodology of Design and CAD

2+2 | 143*

w
—_

.| 02 MT 557

IT in Agricultural Engineering

3+3*

W
S

.| 02 MT 558

Transport-Manipulation Systems

3+3*

W
w

.| 02 MT 559

Simulations and Optimizations

2+42%

w
=

.| 02MT 217

Programming and Implementation of Programmable
Logical Controllers

3+3%*

W
W

.| 02 MT 022

English for Engineers

2+2 [ 242%

W
N

.| 02 MT 560

Technique of Precision Farming

3+3*

w
~

.| 02 MT 561

Automation of Transportation Devices

3+3%

(5]
e}

.| 02 MT 562

Synthesis of Mechanisms and Hydraylic Power
Transmission

44

W
N

.| 02 MT 565

Graduation Exam

30+0*

40.

02 MT 569

Professional Practice

0+8*

Total number of hours per week:

15+14
29

14+12
26

15+15
30

14+16
30

16+1
430

14+14
28

15+15/14+16|12+12)
30 30 24

30+0

Number of exams:

5

3

5

6

3 4 7 1

CODE (*) with number of hours signed semester for exam.

REMARK: In the course of studies student is obliged to complete two projects chochen in the subject important
for this course .
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Cmep*Course: MEXATPOHHUKA * MECHATRONICS
Ipeaver*Subject: COIMNOJIOI'NJA HAYKE
02 MT 021 SOCIOLOGY OF SCIENCE
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemectap IIpenaBama Bexoe Semester Lectures Practices
11 30 0 11 30 0

Capgp:xaj / cTpyKTypa npeaMera:

CBecT U ca3Hame. Je3uK U ca3Hame. 31paBopa3yMCKO Ca3Hambe.
VMerHnuko casHawe. Punosodeko casHame. Hneonoruja.
OcobuHe Hay4YHOI ca3Hamba; OO0jeKTHBHOCT, IIPELH3HOCT,
OMIITOCT ¥ cucrematuynocT. Hay4na Tteopuja. Hayunn
3akonu. HayuHo oO6jammeme. MctpaxkuBame U Teopuja.
Mertononoruja Hay4YHOT HCTpakuBama. HaydHa eTuka.
HpymTBene (yHKOWje HAayYHOT Cca3Hama: MPaKTHIHO
TEeXHHYKO Ca3Hame, JIPYIITBEHO WHTETPATHBHO Ca3HAmeE, H
caMOCBeCHO  casHame. Hacrajame  MomepHe — Hayke:
opraHuzaudja Hayke 10 15 Beka, HayuyHa peBOIyILHja,
CTBapame HOBOT IIOTJIE/Ia Ha CBET, CTBAPAhe HOBOT NIPUCTYIIA U
MeToAe HCTpakuBama. OpraHuszanuja Hayke on 15 Beka:
HAcTajartbe  yYHHMBEpP3UTETa, aKageMHja, HCTPAKHBAUKUX
MHCTUTYTa M TEXHHWYKHX (akyirera. J[PYIITBEHH CHCTEM H
pa3Boj HayKe: pa3BOj HAyKe Mpe KalHuTallu3Ma, pa3Boj HayKe y
KalHuTaIM3My Uy conpjanu3My. OONnIM U cpefcTBa MHpemha
uaeja W 3HamA. Orpannuema  pa3Boja  Hayke:
HE3alHTEPECOBAHOCT enuta U 1eHsypa. OcobuHe M o0mMIM
TEXHWYKOT ca3Hama. YTHI@] JpyIITBEHHX YCJIOBAa Ha
HCTOPHjCKH Pa3BOj TEXHHUKE: EHEePrHja, CPeCTBA MPOU3BOAILE,
Marepujain, KOMyHHKaluja, BOjHa HHAYCTPHja, JoMahMHCTBa.
[loBe3anocT Hayke W TexHuKe. KapakrepucTuke MHOBamuja.
W3Bopn wHOBamWja ¥ MIMPEHE TEXHUYKUX HHOBAIH]ja.
CrBapaony TEXHHYKOI 3Hama: 3aHATIHje, WHOBATOPH W
TeXHWYKa MHTeIMreHnuja. Opranusanija HayKe y MOJICPHOM
npyurrBy. Hayuna nonurnka. Hayunn noteHunjan. Vizsopu u
obumny  QuHaHCHpakba HaydyHOr panga. Pesynraté HaydHO
UCTPaXXMBAYKOT paja: Opoj mareHara M MHICKC LUTHPAHOCTH.
VTHla] HayKe M TEXHHKE Ha MPOAYKTUBHOCT W JPYIITBEHH
pa3Boj. JIpyLITBEHH I0JI0Ka] U yJIOra Hay4YHHKa U HHXKEHhepa y
MOJICpPHOM JIpYIUTBY. MHXKEmhepcKa eTHKa.

Contents / Structure of the subject:

Consciousness and knowledge. Language and knowledge.
Common sense. Art knowledge. Philosophical knowledge.
Ideology. Characteristics  of scientific  knowledge:
objectiveness, preciseness, generality, sistematicness.
Scientific theory. Scientific law. Scientific =~ explanation.
Research and theory. Methodology ofscientific research.
Scientific ethics.Social functions of scientific knowledge:
practical-technical knowledge, socialy-integrated and self
conscious knowledge. Arise of modern science: science
organization up to 15 thcentury, scientific revolution, creating
a new view of the world, creating new approaches and
research methods. Organization of science since 15 thcentury:
arise of universities, academies, research institues, faculties of
engineering. Social system and development of science
:development of science before capitalism, development of
science in capitalism and socialism. Forms and means of
spreading idea and knowledge. Limits of scientific
development: disinteresed elites and censors. Characteristic
sand forms of technical knowledge. Influence of social
conditions on historical development of technics: energy,
means of production, materials, comunications, military
industry, household. Connection of science and technics.
Characteristics of inovation. Source sof inovation and
spreading technical inovation. Creators of technical knowledge:
craftsman, technical intelligence. Science organization in
modern society. Scientific policy. Scientific potential. Source
sand forms of financing scientific work. Results of scientific
research: patents, index citation. Influence of science and
technology on productivity and social development. Social
position and function of scientists and engineers in modern
society. Engineers ethics.

IpeaucnurTHe ob6aBe3e: -

Preexam duties: -

O0MuM HACTaBe M HAYNH NPoBepe 3HAA:

e IlIpenaBama; Koncynranuje.

e Ucmur je ycmeHH.

Mode of studies and evaluation:

e Lectures; Consultations.

e The exam is oral.

JIntepatypa*Literature:

1. P. Pagom, Conmonoruja Hayke, Stylos, Hosu Cax, 1995.
2. R. Merton, Sociology of Science, The University. of Chicago Press 1973.
3. J.D. Bernal, Science Is History, Ramsidge, Mass M.L.T. 1971.
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Cmep*Course: MEXATPOHUKA * MECHATRONICS
IIpeamer*Subject: EHTJIECKU JE3UK 3A UHXEBEPE
02 MT 022 ENGLISH FOR ENGINEERS
Ykynan 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTtap IIpenaBama Bex06e Semester Lectures Practices
VIII 30 30(A) VIII 30 30(A)
IX 30 30(A) IX 30 30(A)

Capgpxaj / cTpyKTypa nmpeaMera:
e OOpana oapeheror 6poja TekCTOBA BE3aHUX 32
CTPYKY.

e Vmo3HaBame CTy/EHaTa ca CrienupUIHIM
CTPYKTypaMa TeXHUUKOT je3HKa.

e [IpommpuBame BokalOyinapa TEXHUIKUM
TEpMHUHNMA.

e Kopumheme cTpydHe nurepaType U peUHHUKa.
e Cucremarnzaiyja rpaMaTidke rpahe:
— Bpemena

—  Konnunnonanxe, BpeMeHCKe U penaTHBHE
peueHwuIe

—  VYmnorpeba naprunmna, "HQUHUTHBA U FepyHIa
— IlacuBHe KOHCTpYKIIH]jE

— MuoxuHa HMCHUIIA CTPAHOT TOPECKJIA.

Contents / Structure of the subject:

e Reading comprehension of a certain number of
technical texts related to the field of study.

e  Special characteristics of techincal discourse.
e Extension of tehnical vocabulary.
e  The use of tehnical literature and dictionaries.
e Sistematization of grammar:
— tense system
— conditional , time, and relative sentences
— the use of participles, infinitive and gerund
—  passive voice

—  foreign plurals.

IIpenucnntHe o0aBese: -

Preexam duties: -

OO0 HACTaBe M HAYMH NIPOBEPe 3HAMA:

e Aynauropne BexOe (A); Koncynrauuje.

e Ucmur je nucmenu u ycmenu. [lucmenn neo ncnnra
j€ eNMMMUHATOpAH.

e Omuena ncnmra ce popMupa Ha OCHOBY ycCIiexa u3
NHCMEHOT ¥ YCMEHOT Jiefia UCIIUTA.

Mode of studies and evaluation:
e Auditory practices (A); Consultations.

e The exam is written and oral. Written part of the
exam is eliminatory.

e The exam grade comprises the results on written and
oral part of the exam.

JIuteparypa*Literature:

1. PeyHHLH OIIITH U CTPYYIHH
2. T'pamaTHKa eHITIECKOT je3hKa
3. 306wupka tekctoBa —Ckpunra
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Cmep*Course: MEXATPOHUKA * MECHATRONICS
Mpeamer*Subject: OU3UKA
02 MT 101 PHYSICS
Ykynan 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cewmectap IIpenaBama Bex6e Semester Lectures Practices
I 45 8(N)+22(L) 1 45 8(N)+22(L)

Canp:kaj / cTpyKkTypa npeamera:

OyHamMeHTaNIHe CHiIe W 3aKOHH ojpkama. CrienujainHa
Teopuja penatuBHocTH. OCHOBE eneKkTpocraTke. Enek-
TPUYHO NOJbE | NOTEHIMjal. [IpoBOIHHMIM W JMETeK-
TPULM Y eNeKTPUYHOM ToJby. Enexrpuune crpyje. Jen-
HOCMEpHE CcTpyje, oTmop. CaBpeMeHa TeopHja eIeKTPO-
npoBoasbUBOCTH. [lomynpoBogauim. Enexkrpomarnern-
3aM. Mar"etHo noJee crpyje. EnekrpomaraeTHa MHIyK-
muja. Enepruja marHetHor nosra. Hamsmennune ctpyje.
MarHetHo moJbe y Marepujanuma. JlujamarHerusam,
napamarseTusam, Gpepomarserusam. TanmacHO KpeTame u
akyctuka. TamacHa jemnauwna. JloruiepoB edekar.
JaunHa W HMBO jauMHe 3ByKa. ATICOpIIMja 3BYyKa.
VYurpazyk. Ontuka. OCHOBHM 3aKOHU T€OMETPHjCKE
ontuke. PerynapHa peduekcuja. JudysHa pediekcuja.
Wnnexc npenamama. ucnepcnja. ONTHYKKA HHCTPYMEH-
ti. Tamacma onruka. Ilomapuzanmja. udpaknuja
ceetnoctn U audpakmuja X 3paka. boje. dyammzam
cBemiocTd. TomnotHo 3pauewe. LlpHo Teno u [lnankos
3akoH. Doroedekar. Crumynucana emucuja. Jlacepm.
®u3HYKe OCHOBE HyKJI€apHE TEXHUKe. PananoakTHBHH
pacnamu. Hyxneapru peakropu. AKienepaTopu uec-
THUIIA.

Contents / Structure of the subject:

Fundamental forces and conservation laws. Special
theory of relativity. Fundamentals of electrostatics.
Electric field and potential. Conductors and dielectric in
electric field. Electrical current. Direct current,
resistence. ~ Modern  theory  of  conductivity.
Semiconductors. Electromagnetism. Magnetic field of
current. Electromagnetic inductivity. Energy of magnetic
field. Alterneting current. Magnetic field in materials.
Diamagnetism, paramagnetism and ferromagnetism.
Waves and acoustics. Wave equation. Doppler effect.
Intensity of sound. Absorption of sound. Ultrasound.
Optics. Fundamental laws of geometrical optics. Regular
reflection. Diffuse reflection. Refractive index
Dispersion.  Optical instruments. Wave  optics.
Polarization. Diffraction light and X-ray diffraction.
Colors. Dual character of light. Black body radiation and
Planck laws. Photoelectric effect. Stimulated emission.
LASER. Physical basics of nuclear technique. Nuclear
deisintegration. Nuclear reactors. Accelerators.

IIpeaucnutHe 06aBe3e:
Ypahere maboparopujcke BexOe.

Preexam duties:
Carried out labs.

O0sMuM HacTaBe M HAYUH MPOBepPe 3HAWA:

e [IpenaBamwa; Pauyncke BexOe (N); JlabopaTopujcke
BexOe (L); Koncynrarmje.

L4 Ucnur je MAUCMCHU U YCMCHHU. IIucmenu JA€0 UcIura
je CJIMMHWHATOpaH.

e Ouena ucrinra ce Gopmupa Ha OCHOBY ycrexa M3
mabopaTOpHjCKUX BeXOW, MHUCMEHOT W yCMEHOT
JieJ1a UCIHTA.

Mode of studies and evaluation:
e Lectures; Practices (problem solving (N), labs. (L));
Consultations.

e The exam is written and oral. Written part of the
exam is eliminatory.

e The exam grade comprises the results on labs.,
written and oral part of the exam.

Jluteparypa*Literature:

1. A.Ilerposwuh, /I. hupuh: ®usnka — rpaBuTanyja, peraTuBHOCT, enekrpomaruetmsam, ®TH, Hosu Cax, 1996.
2. M. Carapuh: ®u3suka — TepMoIuHaMuUKa U TanacHo kperamwe, ®TH, Hosu Cax, 1997.
3. . hupuh, H. Mununcku, M. Bypuh, M. Carapuh: IIpaktukym nadoparopujckux BexxOu u3 ¢usuke, Hayuna

kmura, beorpan, 1998.

4. J. hupuh, H. Mununcku, M. Bypuh, M. Carapuh: OcHoBU Mepema y (u3MLM U 00paja pe3yiraTa Mepemna,

®TH, Hosu Capn, 1991.

5. . hupuh, A. Tlerposuh, M. Carapuh u npyru: 36upka pemennx 3agaraka u3 ¢usuke, I u Il neo, ®TH, Hosu

Capn, 1991.
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Cmep*Course: MEXATPOHUKA * MECHATRONICS
Ipeamer*Subject: MATEMATHUKA 1
02 MT 102 MATHEMATICS 1
Ykynas 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemecrap IIpenaBama Bex06e Semester Lectures Practices
I 45 45(N) I 45 45 (N)
11 45 45 (N) 11 45 45 (N)

Capgpxaj / cTpyKTypa nmpeaMera:

OcHoBHe anredapcke CTpyKType.

[ospe peanHHX ¥ TT0JbE KOMITICKCHUX OpojeBa.
CucreMH JTMHEAapHUX jeIHAYHHA.
Jerepmunanre. Marpure.

Bekropu. AHaIMTHYKA TeOMETpHja y R®.
[TomuHOMU 1 pannoHaNHEe (HYHKIH]E.

bpojuu Hu3. bpojuu pex.

I'pann4Ha BpeTHOCT, HEMPEKUAHOCT PyHKIH]E.
N3Boa. OcHoBHE Teopeme

TejnopoBu 1 MakJIopeHOBH HOJIMHOMH U PEJIOBH.
Heonpehenn u onpehern naterpanmu. [Ipnmena.
HecBojcTBeHu nHTETpa

Contents / Structure of the subject:

Algebraic structures.

Real numbers. Complex numbers.

System of linear equations.

Determinants. Matrices.

Vectors. Analytic geometry in R,
Polynomials and rational functions.
Sequences and series in R.

Limits and continuity of a function.
Differential calculus and application.
Taylor and Maclaurin polynomials and series.
Indefinite and definite integral. Application.
Improper integral.

IIpeaucnutHe ob6aBe3e: -

Preexam duties: -

O0sMuM HacTaBe M HAYUH MPOBepPe 3HAWA:

[penaBama. Pauyncke (N) BexxOe. Korcynrammje.
I'pamuBO IpBOT ceMecTpa MOXKE Ce IONaraTu y BUALY
konokBujyma. Konoksujym je neo ucrnmra. Venur u
KOJIOKBHjYM Cy TIMCMEHH M ycMeHH. [IucMenu sieo je
eIMMHHATOpaH.

Ouena ucnura ce GopMHUpa Ha OCHOBY ycIexa U3
KOJIOKBH]yMa, TIMCMEHOTI' M YCMEHOT JIeJa HCIIHTA.

Mode of studies and evaluation:

Lectures. Problem solving (N) practices. Consultations.
The exam is written and oral. Written part of the
exam is eliminatory.

The exam grade comprises the results on partial
exam, written and oral part of the exam.

JIutepatypa*Literature:

1.
2.
3.

J. Huxwuh, JI. Yomuh, Maremaruka jemgan I neo, @akynrer TexHnukux Hayka, Hosu Cam, 2001.
. Yomuh, H. Cnanoje, Uurerpannu pauyH, Yuusep3urer y Hosom Cany, ®TH,Stylos, Hou Can, 1997.
H. Ayuh, A. Hukonuh, YBon y Teopujy penoa, ®TH, Hosu Cagx, 2001.




YHUBEP3UTET Y HOBOM CAY * UNIVERSITY OF NOVI SAD
daxkyarer Texunukux Hayka * Faculty of Technical Sciences 2002.09.30.

Hatym * Date:

HACTABHMU ITPOI'PAM * PROGRAM OF SUBJECT | Crpaua * Page: 12

Cmep*Course: MEXATPOHHUKA * MECHATRONICS
Ipeamer*Subject: | OCHOBE PAYYHAPCKE TEXHUKE U IPOIT'PAMUPAIBA
02 MT 103 FUNDAMENTALS OF COMPUTER TECHNIQUE PROGRAMMING
Ykynan 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemectap IIpenaBama Bexoe Semester Lectures Practices
I 30 30(C) I 30 30(C)
11 30 30(0) 11 30 30(0)

Cagp:kaj / cTpyKTypa mpeamMera:

Uudopmanmja, momatak, o0paga W  HAYAH
NpeCcTaB/batba MoJaTaKa, aropuTam

OCHOBHa apXHUTEKTypa U JIOTUKA (yHKIIMOHHUCAhA
pavyHapCKOI CHCTEMa

OrnepaTHBHEA CUCTEMH U TEXHUKE yIoTpebe

VYBox y pauyHapcke Mpexe M TeXHHKe Kopuinhema
PadyHAPCKUX MpeKa

[Tojam mporpamckor cuctemMa U 00JIaCTH IPUMEHE
pauyHapa

HMHTEPHET cepBucu u TexHuke ynorpede
TexHnuke kopumhema YCIy)KHHX T[porpama 3a
o0yiMKoBame TEKCTa, TaberapHO M Tpaduiko
NPE3EHTOBALE 110JIaTaKa

AJTOpUTaMCKH NPUKA3 TIOCTYIKa 00pajie mojaraxa
IpH pellaBakby HHXCHEPCKHX NpodieMa

TexHUKe mporpaMupama IyTeM jeJHOT, BH3YEITHO
opHjeHTHCaHor je3uka Tpehe reneparmje

Contents / Structure of the subject:

e Information, datum, data processing and ways of
presentation, algorithm

e Basic architecture and functioning logic of a
computer system

e  Operating systems and using techniques

e Introduction to computer networks and computer
network using techniques

e The term of software system and areas of computer
application

e INTERNET services and using techniques

e Using techniques of utility programs for text editing,
tabular and graphics data presentation

e Algorithmic presentation of data processing in the
course of engineering problem solving

e  Programming techniques by a visually oriented third
generation language

IpenucnurHe 00aBe3e:

[Ter oOaBe3HUX 3amaraka
Ypahenn obaBe3HM 3a1a1M Ha BexOaMma.

Preexam duties:
o Five obligatory tasks.
e  Carried out computing practices.

O01MuM HACTaBe M HAYHH NIPOBeEpe 3HAMA:

[penaBame. Pauynapcke (C) Bexbe. Koncynrarmje.
I'pamuBO mpBOT ceMecTpa MOXe ce IOJIaraTi y BHAY
KOJIOKBHjyMa. YCJIOB 3a MoJjiarame je 1a cy ypahenu
00aBe3HH 3aJaly U3 IIPBOT CEMECTpa.

Konoksujym je meo ucnuta.KonoKBUjyM M HCIUT
Cy YCMEHH. YCIIOB 3a ToJlarame ucruTa cy ypahenu
3ajaly.

OueHa ucnuta ce GopMHpa Ha OCHOBY ycIexa U3
pauyHapCcKUX  BexOM, 00aBe3HMX  3ajaTaka,
KOJIOKBHjyMa M YCMEHOT HCITHTA.

Mode of studies and evaluation:

e Lectures. Computing (C) practices; Consultations.
e The exam is oral.

e The exam grade comprises the results on computing
practices, obligatory tasks, partial exam and oral
exam.

Jlutepatypa*References:

1.
2.

3.

XK. Tommh:OcHoBu pauyHapcke Texnuke, Uynepak [1nasu, Hun, 1994.
I1. Morun: CtpykType nojaraka M opraHusanuja jaatoreka, Paxynrer trexHnukux Hayka u MII "Crynent",

1994.

I1. Morun, U. JlykoBuh: Crpykrype momataka M OpraHu3anuja IaroTeka - 30Mpka 3anaraka, dakymnrer

TexHnukux Hayka 1 MII "Crynent”, 1994.

[Tpupyununm 3a u3abpaHu NPOrpPaMCKH je3UK M YCIIy>KHE IIporpame
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Cmep*Course: MEXATPOHUKA * MECHATRONICS
Ipeamer*Subject: MATEPHJAJIN Y TEXHUIN
02 MT 104 ENGINEERING MATERIALS
Ykynas 6poj yacoBa y ceMecTpy Total number of hours per semester:
Cemecrap [IpenaBama Bex6e Semester Lectures Practices
I 30 8(N)+20(L)+2(C) I 30 8(N)+20(L)+2(C)
11 30 20(N)+10(LC) 11 30 20(N)+10(LC)

Capgp:kaj / cTpyKTypa nmpeamMera:

CtpykTypa Marepujaja (XeMHjCKe Be3€, KpUCTalTHE U
HEKPUCTATHE CTPYKTYpE)

KoHTposa MHKpPOCTPYKTYpPE M MEXaHMYKHX OCOOMHA
MaTepHjaia

Jujarpamu crama

Kracudukanuja HHKEHEPCKUX MaTeprjaia

Jlerype >Kene3HMX M HEXENIE3HHUX MeTana, CTPYKTypa,
0CcOOMHE U ITpUMEHa

Kepamuke, cTpykTypa, 0cOOMHE U IpUMeHa

IMonMmepH, KapaKTEePUCTHKE U IIPUMEHA
Kommosuty, Bpcte, 0cOOHMHE M IPUMEHA
EnexktpuyHe, TOIUIOTHE U  ONTHYKE
MaTepHjaiza

Krnacudukanuja matepujana y el1eKTpOTEXHUIN

KapaKTePUCTUKE

Contents / Structure of the subject:

Material structure

Controlling the microstructure and mechanical
properties of materials

Phase diagrams

Classification of engineering materials

Ceramics structure, properties and applications
Polymers structure, properties and applications
Composite materials, properties and applications
Electrical, thermal and optical characteristics of
materials

Classification of the materials in electrical engine-
ering.

Semiconductors and application massive and thin

* Tonynposoxsmun .  npumena. Metoze  noGujara layer monocrystal production methods.
MaCHMBHUX U TAHKOCJIOJHUX MOHOKpHUCTaIa . .
o  TIpOBOJIHHINH, CYNEPIPOBOTHHITA 1 IPHMEH? e Conductors. Superconductors and application
o JIueNeKTPHL U IpUMeHa o Dielectrics. Dielectric materials application.
e MarHeTHIH 1 npuMeHa e Magnetic materials. Magnetic materials application.
IpeaucnurHe 06aBe3e: Preexam duties:
VYpaljene pauyHapcke u g1abopaTopujcke BexOe. . Carried out computing and laboratory practices.
OO0auIM HACTaBe H HAYHH MPOBepe 3HAA: Mode of studies and evaluation:
* [llpenasama; Pauyncke Bewbe (N); PauyHapcke | o Lectures; Practices (problem solving (N); computing
BexxOe (C); Jlaboparopmjcke  BexOe  (L); (C), labs. (L)); Consultations.
Koncynranuje.

Hcnut ce cacroju of 1Ba Jena: NpBH JIE0 — FPaUBO
I cemectpa, npyru neo — rpaguso II cemectpa.
Ceaku 1ieo je aeo ucmuta. [losmoxeH MmpBH zeo je
YCIIOB 3a noJjarame Jpyror aena. [Ipsu u apyru neo
Cy mnHcMeHH U ycMeHu. [lucmeHm geo je
eleuMHHaTopaH. VCIHT je TOJOXKEeH ako Cy
IoJIoKeHa o0a aena.

OueHa npBoT U IPyror Aela ce GpopMupa Ha OCHOBY
ycrexa W3 padyHapcKuX BeXOH, J1abOpaTOpHjCKHX
BOXOM, NHMCMEHOT W ycMeHor perna ucrmra. OnenHa
ucnuTa ce GpopMupa Ha OCHOBY ycHexa U3 HpBOT U
JpYTor Jeja UCIHTA.

The exam is written and oral. Written part of the
exam is eliminatory. Both parts of the exam are
expressed in written form.

The exam grade comprises the results on computing
and laboratory practices, partial exam, written and
oral part of the exam.

Jluteparypa*Literature:

1.

J. Pakouh, ®dusmduke OCHOBE W KaPAKTEPUCTHKE EJICKTPOTEXHWYKMX MaTepujana, ED, beorpam, 1995.

(oxromapajyha moraBipa)

B. Bophesuh, Mammucku marepujanu, M®, beorpan 1999.
Jb. XKusanos, H. byjuh, TexHomnoruja eaekTpoTeXHUUKUX MaTepHjajia — NUTamba U 3aaaiu ca peuewuma, GTH

Hosu Cax, 1991.
[llTammanu MaTepujaid 0 MaTEPHUjU ca NpeaaBama
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Cmep*Course: MEXATPOHHUKA * MECHATRONICS
Ipeamer*Subject: MEXAHHUKA 1
02 MT 105 MECHANICS I
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemectap IIpenaBama Bex06e Semester Lectures Practices

I 45 30(N)+15(C) I 45 30(N)+15(C)

111 30 16(N)+14(C) 111 30 16(N)+14(C)
Capgp:xaj / cTpyKTypa npeaMera: Contents / Structure of the subject:
OcHoOBe UHXKEHEpCKe MexaHuke. Teopujcka U onaxajHa | Basics of engineering mechanics. Theoretical and

MexaHuka. OOjeKTH THpoyudaBarkba M HHUXOBAa OCHOBHA
nomepama. Omnepanuje ca cwiama. MOMEHT cuie 3a
TauKky, crmper cuina. ATpuOyTH KpeTama MarepHjaiHe
Tauke. [J100aNHa U JIOKaJHA CBOjCTBA KPETama KPyTOT
Tena. BeKTOpCkU M MaTpUYHU HauMH 33]aBaba KpeTama.
Axcuome nuHamuke. OCHOBHE AWHAMHYKE BEIUYMHE H
TeopeMe 0 BUXOBHM IIPOMEHAMa 338 MaTepHUjaliHy TauKy
u cucreM. CTaTHKa KpyTOT TeJla, eKBUBAJIEHTHH CHCTEMH
cuna. CrniendjanHu 1poOJieMH: pPaBHOTEXKA JIMHH]CKUX
HOCaya, JJaHYaHHIe, OCIMJIATOPHO KPeTame, CTAOUIHOCT
PAaBHOTEXKE, yIap Y MEXaHUYKU CUCTEM.

observable mechanics. Objects of study and its basic
movements. Operations with forces. Force moment and
torque. Attributes of motion of material point. Global
and local properties of rigid body motion. Vector and
matrix approach to motion study. Axioms of dynamics.
Basic dynamic variables and theorems of their changes
for material point and system. Rigid body statics,
equivalent force systems. Special problems: equilibrium
of beams, cables and trusers, oscilatory motion, stability
of equilibrium, impact in mechanical system.

IpeaucnurHe 06aBe3e:
Ob6ase3na Tpu 3a7atka y Il cemectpy.
Ypaljene pauyHapcke BexOe.

Preexam duties:
Three individually accomplished tasks in the second
semester. Carried out computing practices.

O0siMuM HacTaBe M HAYHMH NPOBepe 3HAMWA:

e [lpenaBawa; Pauyncke BexOe (N); Pauynapcke
BexOe (C); Koncynranuje.

e Hcmur je mucmenn u ycmenu. Ilucmenn neo ce
MOXKE AITEPHATUBHO MOJAraTH y AEIOBHMa TOKOM
ceMecTpa Kako ce TpaauBo npenaje. Ilucmenu neo
UCIIUTA j& eTMMUHATOPAH.

e Oruena ucnura ce Gopmupa Ha OCHOBY yclexa H3
o0aBe3HMX  3agaTaka, padyyHapCKUX  BEXOW,
MIMCMEHOT ¥ YCMEHOT JIeJIa MCIIHTA.

Mode of studies and evaluation:

e Lectures; Practices (problem solving (N); computing
(C)); Consultations.

e The exam is written and oral. Written part of the
exam is eliminatory.

o  The exam grade comprises the results on computing
practices, obligatory tasks, written and oral part of
the exam.

Jluteparypa*Literature:

1.  A.Il. Mapkees, Teopujcka MexaHnka, ABHjalliOHA HHCTUTYT, Mockaa, 1990.

2.

b. 1. Byjanosuh, Jlnnamuka, Hayuna ksura, beorpam, 1990.

3. . Cmacuh, OcHoBHH npobieMu MexaHUKe (y MIPUIIPEMH)
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Cmep*Course: MEXATPOHHUKA * MECHATRONICS
Ipeamer*Subject: MATEMATHKA 11
02 MT 106 MATHEMATICS 11
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemectap IIpenaBama Bex6e Semester Lectures Practices
111 45 60(N) 111 45 60(N)

Capgp:xaj / cTpyKTypa npeaMera:

Judepennujanne jenqnaunHe. OCHOBHM IIOJMOBU H
THUIIOBH.

Jluneapre mudepeHNMjaNHE jeOHAYMHE IPBOT H
Jpyror pena.

HexomoreHa jnHeapHa tudepeHipjaiia jeHaYiHa.
Peanna ¢yHkuuja, ABe W BHIIE pEaJHUX NPOMEJbU-
BHX.

I'paHnyHa BPENHOCT, HENPEKUIHOCT, MapLUjaIHU
U3BOJH

Wnrerpan ¢yHKOMja BHIIE MPOMEBUBUX-KPUBOJIHU-
HHjCKH, IBOCTPYKH, TPOCTPYKH, MOBPLIMHCKH.
Wurerpanne Bese.

Jlarmacosa Tpancdopmairyja. [Ipumena

Contents / Structure of the subject:

Differential equation. Basic concept and types.
First and second order linear differential equations.
Nonhomogeneous linear equations.

Real function of two or several real variables.
Limit, continuity, partial derivations.

Multiple integrals. Double and triple integral.

Line integral. Surface integral.

Integral formulas — Green's, Stokes’.

Laplace transformations. Application.

IIpenucnutHe o0aBe3e: -

Preexam duties: -

O0MuM HACTaBe M HAYNH NPoBepe 3HAA:

[penaBama. Pauyncke (N) BexOe; Koncynrarmje.
HUcnur je nucmenn u yemenu. [Tucmenn neo ucnura je
€IMMHUHATOPAH.

Onena ucrnmra ce GopMupa Ha OCHOBY yclexa W3
MICMEHOT M YCMEHOT Jiella HCIIHTA.

Mode of studies and evaluation:

Lectures. Problem solving (N) practices; Consultations.
The exam is written and oral. Written part of the
exam is eliminatory.

The exam grade comprises the results on written
and oral part of the exam.

JIntepatypa*Literature:

1.
2.
3.

JI. Yomuh, A. Hukonuh, Audepenunjanue jennaunne, ®TH, HoBu Cax, 1999.
H. Ayuh, HecBojctBenn unrerpanu u Jlarutacose tpancdopmanunje, ®TH, Hosu Caz, 1999.
H. Aywuh, J. )Xynuh, Bumectpyku uarerpanu u teopuja nossa, ®TH, Hosu Can, 1998.
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Cmep*Course: MEXATPOHHUKA * MECHATRONICS

Ipeamer*Subject: MEXAHHNKA 11
02 MT 107 MECHANICS 11
Yxynas 6poj yacoBa y ceMecTpy Total number of hours per semester
Cemectap IIpenaBama Bexoe Semester Lectures Practices
\% 45 30(N)+15(C) \Y 45 30(N)+15(C)

Cagp:xaj / cTpyKTypa mpeamMera:

Enementn ananutuuke MexaHuke. JlarpaHxese
jennaumHe gpyre Bpcre. JudepeHuujaiHu U
WHTErpajHi  BapujauuoHu npuHounu.  CloxeHo
Kperame Kpyror Tena. [IpoOnemu ymnpaBsbama
kperambeM. CTpykrypaiHa ontumusauuja. [Ipodiaemu
cTabuiIHOCTH KpeTamwa. OnabpaHu mpo0sieMu HerjaTke
MEXaHHKe.

Contents / Structure of the subject:

Elements of analytical mechanics. Lagrange equations of
second kind. Diferental and integral variational principles.
Relative motion of rigid body. Problems of motion control.
Structural oprimization. Problems of motion stability.
Selectod problems of non-smooth mechanics

IpenucnutHe o0aBe3e:
[Momoxxen ucrut u3 Mexanuke 1. Ypaljene paaynapcke
BexOe.

Preexam duties:
Passed exam in Mechanics 1. Carried out computing
practices.

OGJ]I/IIIH HaCcTaB€ U HAYHUH NMPOBEPE 3HAbA:

e [IpenaBama; Pauyncke BexOe (N); PauyHapcke
BexOe (C); Koncynramnmje.

e Hcmut je mucMenn W ycMeHu. [lucmeHn meo ce
MOKE aJITepPHATHBHO II0JIaraTé y JEeJIOBHMa TOKOM
ceMecTpa Kako ce rpaauso npexpaje. [lucmenn neo
UCIIUTA C€ MOXE 3aMEHHUTH CEMHHApPCKUM PAZOM.
[TucMmenu meo McHMTa je eITMMUHATOPAH.

e Orena ucnura ce popMHUpa HA OCHOBY ycIiexa M3
0o0aBe3HMX 3ajaTaka, pPAYyHAPCKUX  BEXOM,
ITMCMEHOT ¥ YCMEHOT JIeJia MCIHTA.

Mode of studies and evaluation:

e Lectures; Practices (problem solving (N); computing
(C)); Consultations.

e The exam is written and oral. Written part of the exam
is eliminatory.

e The exam grade comprises the results on computing
practices, obligatory tasks, written and oral part of the
exam.

Jluteparypa*Literature:

1. A. Il Mapkees, Tepujcka Mexanuka, ABHjalliOHH UHCTUTYT, Mocksa, 1990.

2. b. 1. Byjanosuh, [lunamuka, Hayuna kmura, beorpaz, 1990.

3. b. JI. ByjanoBuh, Teopuja ocuunanuja, Hayuna kwura, beorpaa, 1994

4. b.]JI. Byjanosuh, /I. T. Cnacuh, Meronu ontumuzanuje, Yuusepsuretr y Hosom Cany, 1997.
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Cmep*Course: MEXATPOHHUKA * MECHATRONICS
IIpeamer*Subject: OCHOBE PA3BOJA ITPOU3BOJAA
02 MT 201 PRINCIPLES OF PRODUCT DEVELOPMENT
Ykynan 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTtap IIpenaBama Bex06e Semester Lectures Practices
I 45 45(NG) I 45 45(NG)

Cagp:xaj / cTpyKTypa mpeamMera:

e TexHnuko KoMyHuIMpame. [IpenovaBame reomerpuj-
CKHX cBojcTaBa. TexHuuko 1prame. TonepaHuuje.

e Crangapamzanyja. Ilojam cramnmapausamnuje. HuBon
crarnapau3anuje. OcHoBHU moctymy. CTaHIapaw,
TEXHUYKH MPOITUCH, HOPME KBaJUTETa MPOU3BOA.

e OcHoBe Teopuje mpou3BoAa. JKHMBOTHH LHUKIyC
npousBoaa. [lojam u noxena npousBoga. IlpousBox
Ka0 TEXHMYKH CHCTEeM. MEXaHUYKH eJIeMEHTH
KOHCTpYKIIHja.

e [lpomec pa3Boja mpomsBoja. 3Hayaj pasBoja
npousBosa.  Crpareruje  pa3Boja  MPOHU3BO/A.
Crpykrypa mpoueca pas3Boja mpousBopa. Daze
pa3Boja Mpomu3BoAa. Y caBpILaBambe.

Contents / Structure of the subject:

e Technical communications. Geometrical properties.
Technical drawing. Tolerances.

e Standardization. Concept of standardization. Levels
of standardization. Basic principles. Standards,
technical regulations, normative acts of the product
quality.

e Principles of product theory. Life cycle of the
product. The concept and categorization of the
product. The product as a technical system.
Mechanical elements of constructions.

e Product development process. Significance. Product
development strategies. The structure of the product
development process. Phases. Improvement.

IpeaucnurHe 06aBe3e:
e  VYpalheH cemuHApCKH pan

(CemuHApCKH paj 3aMemYje MUCMEHH 10 HCITUTA):
e  VYpahenn obaBe3HM 3amaIu

Preexam duties:
e  Accomplished seminar paper

(Seminar paper substitutes written part of the exam)
e  Carried out obligatory tasks

O01MIU HACTaBe U HAYUH nmposepe 3Hamba:

o JlpenaBama; Pauyncko-rpadpuuke (NG) BexOe;

Koncynranyuje.
e Vcmout je mucMenu u ycMeHH. [lucMenn neo nenmra
j€ enMMUHATOpaH.

e Ormena ucrura ce (opMHpa Ha OCHOBY yclrexa U3
00aBe3HNX 3a/1aTaKka, CEMUHApPCKOT Paja, MACMEHOT
Y YCMEHOT JIeJa MCIHTA.

Mode of studies and evaluation:

e Lectures.Practices (problem solving (N), graphic
(G)); Consultations.

e The exam is written and oral. Written part of the
exam is eliminatory.

e The exam grade comprises the results on seminar
paper, obligatory tasks, written and oral part of
exam.

Jlutepatypa*Literature:

1. Tlerposuh, b., Pa3Boj npomsBonma, ®akynrer TeXHMYKHMX Hayka - VIHCTUTYT 3a WHIYCTPHjCKE CUCTEME H
HUctpaxupauku u TexHonomku nenrap. Hosu Can, 1997

2. JI. loBaukoBuh, Texanuko uprame. Hayuna kmwura. beorpan, 1987

3. J. 3enenosuh, b. ITerposuh, /[. Cranusykosuh, . hocuh, b. boporan, /1. lllenmja, P. akuh, /I. Apcenujepuh,:
Wnterpanan pas3Boj mpousBona, Pakynrer TEXHHMYKHMX Hayka - VIHCTHUTYT 3a WHIYCTPHjCKE CHCTEME W
WcTpakuBauku u TexHonmomky nesrap. Hoeu Cax, 1997
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Cmep*Course: MEXATPOHHUKA * MECHATRONICS
IIpeamer*Subject: OCHOBMU EJIEKTPOTEXHHUKE
02 MT 202 FUNDAMENTALS OF ELECTRICAL ENGINEERING
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemectap IIpenaBama Bex06e Semester Lectures Practices
I 30 30(N) I 30 30(N)
11 30 30(N) 11 30 30(N)

Capgp:xaj / cTpyKTypa npeaMera:

Enexkrpocrarnka (Enextpuunu ¢myke, [aycos
3akoH, Enexrpuunnm nmoreHnwmjan, EnexTpocraTmyuka
WHOyKLMja, OpoBogHuuM, Ilomapusanuja Inuenex-
TpuKa, ['paHudHM yCioBH, KOHIIeH3aTopH, EHepruja
U CHJIE Y €TIEKTPOCTaTHYKOM I10JbY)

EnexTpyuHa Koia BpEMEHCKHM KOHCTaHTHE CTpyje
(OmoB 3akoH, Kwupxodosa mpaswia, Merona
NOTEeHIMjajla 4YBOpOBa, TeopeMa Cymnepro3uuuje,
TeBenenoBa u HopronoBa Teopema, Teopema Mak-
CHUMaITHE CHare)

Marneroctatika (BpeMeHCKM KOHCTaHTHa CTpyja.
Marnetrcku Quykc, AmmepoB 3akoH, Depomarte-
i, HB mujarpam, ['pannyan ycimoBH, MarHeTcka
KOJIa)

Enextpomarnerusam (®@apazejes 3akon, Corncreena
n wmehycoOHa wHAYKTUBHOCT, TpaHchopmaropw,
Eneprmja w cuine 'y MarHeTcKOM  IOJbY,
XucTepe3rucHU ryOuIH)

EnexTpruHa kojla BpeMEHCKH IPOMEHJBUBE CTpYyje
(ITpocronepuonuunu pexuM, Mimnenanca, Pemasa-
B MpeXa y KOMIUIEKCHOM JoMeHy, KomruiekcHa
cHara, [lonpaska ¢akropa cuare, [Ipocra pezonan-
THa Kona, CnperayTta koia, CUMeTpuyHE TpoQa3sHH
CHCTEMH)

Contents / Structure of the subject:

Electrostatics (Electric flux, Gauss law, Electric
potential, Electrostatic induction, conductors,
Dielectrics, Polarisation, Boundary conditions,
condensers, Energy and forces in electrostatic field)
DC electric circuits (Ohm's law, Kirchoff's rules,
Nodal analysis, Superposition theorem, Thevenen's
and Norton's theorem, Maximum power theorem)
Magnetostatics (DC currents. Magnetic  flux,
Ampere's law, Ferromagnetics, HB characteristics,
Boundary conditions, Magnetic circuits)
Electromagnetism (Faraday's law, Self and mutual
inductance, Transformers, Energy and forces in
magnetic field, Hysteresis loss)

AC electric circuits (Sinusoidal currents, Impedance,
Complex domain analysis, Complex power, Power
factor correction, Simple resonant circuits, Coupled
circuits, Balanced three phase systems)

IIpenucnutHe o0aBe3e: -

Preexam duties: -

O0MuM HACTaBe M HAYNH NPoOBepe 3HAbA:

[penarama; Pauyncke (N) BexxoOe; Koncynranmje.

[TucMeHn KOJIOKBHjyM HaKOH CBaKe OJ1 5 03HAYCHUX
obomactu. Ca 60% ycmexa Ha KOJOKBHjyMY
KaHauaaTr ce ociobaha monarawma aena ucnuTa U3
obsactu McnuT je MMCMEHH M YCMEHHU U CacTOjH ce
u3 10 nurama u 2 3amatka. OGa nena ce mnojaxy y
HCcMeHO] popmu.

Ouena ucnuta ce GopMHpa Ha OCHOBY yclleXa Ha
KOJIOKBHjYMUMA, ITICMEHOT U YyCMEHOT JeNla HCTIUTA.

Mode of studies and evaluation:

Lectures;  Problem
Consultations.

solving practices;

N)

The exam is written and oral. Written part of the
exam is eliminatory. Both parts of the exam are
expressed in written form.

The exam grade comprises the results on partial
exams, written and oral part of the exam.

Jlutepatypa*Literature:

1.

2.
3.

H. INexapuh-Hal), B. bajoBuh, OcHoBu enexTporexHuke 3a Oxcek 3a pauyHapcTBo U ayromaruky, ®TH, Hosu

Cap, 1999.
J.D. Kraus, Electromagnetics, McGraw Hill, 1991.

J.W. Nilsson, Electric Circuits, Addison-Wesley, 1996.
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Cmep*Course: MEXATPOHUKA * MECHATRONICS
Ipeamer*Subject: OTIIOPHOCT MATEPHUJAJA
02 MT 203 STRENGTH OF MATERIALS
Ykynau 6poj 4acoBa y ceMectpy Total number of hours per semester
Cemecrap IIpenaBama Bexo6e Semester Lectures Practices
111 45 41(NG)+4(C) 111 45 41(NG)+4(C)

Canp:kaj / cTpykTypa npeamera:

OCHOBHM 3ajalld  OTIIOPHOCTH MarepHjaia. Merox
npeceka. Xunore3a Ojnepa n Komuja. Marpuna Hanona
n Mmartpuna gaedopmanuja. XyKOB 3aKOH. AKCHjaJTHO
ontepehern mTam: craTHukd onpe)eHH W CTaTHYKH
HeonpeheHH cHCTeMH. YBHjamke INTaloBa KPYXKHOT
nonpevHor npeceka. Hanonu u gedopmanuje. CaBujame
IITalloBa: HOPMAJHM ¥  TaHICHIMjaJHA  HAIllOHM.
Hedopmanunje mnpu caBujamy. EnactiuHa nuHHja.
Crarnuku HeonpeleHM 3amanm KoJ caBHjama. Meton
nedopmanujckor paga. CTaOMITHOCT IITANOBa: KPUTHYHA
cuna wu3BMjama. OjnepoB u TermajepoB mmocTynak.
Xunorese o cIomy.

Contents / Structure of the subject:

Basic problems of Strength of Materials. Stress princip-
le of Euler and Cauchy. Stress matrix. Deformation
matrix. Hooke’s law. Axially loaded rod: statically de-
terminate and statically indeterminate cases. Torsion of
rods of circular cross-section. Stresses and deformati-
ons. Bending beams: normal and shear stresses.
Deformation in bending. Deflection curve. Statically
determinate and  indeterminate bending problems.
Method of strain energy. Stability of elastic rods. Euler
and Tetmayer methods. Theories of failure.

IpeaucnurHe 06aBe3e:
Ypahene pauyHapcke BexxOe u rpaduuKy pagoBH.

Preexam duties:
Carried out graphic works and computing practices.

O0MIM HACTaBe U HAYUH nmposepe 3Hamba:

e [lpenasama; Pauyncko-rpapuuke (NG) u Pauynapcke
BexoOe (C); Koncynrampuje.

e Ucnut je nucmenu u ycmeHu. [lucmenu neo ucnura
j€ eMMHUHATOPaH.

e Ormena ucrura ce (opMHUpa Ha OCHOBY ycrexa u3
padyHapCcKUX BeXOH, rpaUuKUX pajoBa, MUCMEHOT
1 YCMEHOT JieJIa UCIIUTA.

Mode of studies and evaluation:

e Lectures. Practices (problem solving - graphic (NG),
computing (C)); Consultations.

e The exam is written and oral. Written part of the
exam is eliminatory.

e The exam grade comprises the results on computing
practices, graphic works,written and oral part of the
exam.

JIntepatypa*Literature:

1. J. Mannguh: Otnoproct matepujana, Hayuna kmura, beorpan 1977.
2. B. Bpunh: Otnioproct Matepujana, ['paleBunacka kmura, beorpan 1978.
3. T. Arananxouh: Teopuja enactuanoctu, ®TH Hosu Can, 1993.
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Cmep*Course: MEXATPOHHUKA * MECHATRONICS
IIpeamer*Subject: IMPOI'PAMUPAIBE U NTIPOI'PAMCKH JE3ULIA
02 MT 204 PROGRAMMING AND PROGRAMMING LANGUAGES
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemectap IIpenaBama Bex6e Semester Lectures Practices
11 30 14(N)+16(C) 11 30 14(N)+16(C)
v 30 30(C) v 30 30(C)

Cagp:kaj / cTpyKTypa mpeamMera:

WHTynTnBHe neduHULIMje IropuT™Ma
Pexyp3usne ¢ynkuyje, TjypuHrosa mMarmHa,
HOPMAaJIHU aJITOPUTMH; CJIOKEHOCT ajropurama
Kiacugukanuja nmepaTiBHUX MPOrPaMCKHX je3nKa
OCHOBHH ¥ U3BEJICHH THIIOBH 110/1aTaKa
VYnpaBibauke CTPYKTYpE U CKOKOBU
VYna3-uzna3

Mopynapu3anuja

OCHOBH KBaJIUTETHOT NIPOrpaMupama
Jedunnimja eHTUTETA, TUTIA U TIOjaBE
EHTHUTETa/CII0ra, KJbyJa 1 JaTOTeKe
CepHjcKO-CeKBEHIINjaTHE ATOTEKE
JempHOCTpYKO cliperHyTe JaTtoTexe

Pacyte natoreke

WHpaekc-ceKBEHIMjaTHE JaTOTEKE

B-crabna

Opranusanyja 1aToTeka ca BUIIe KJby4yeBa
[pernen caBpeMEHNX IPOTPaMCKUX je3UKa

Contents / Structure of the subject:

Intuitive definitions of algorithm

Recursive functions, Turing machine and normal
algorithms; algorithm complexity

Imperative programing languages classification
Basic and derived data types

Control structures and jumps

Input-output

Modularization

Fundamentals of good programming style
Definitions of: entity, entity type and occurrenc,
record type and occurrence, key and file
Sequential file

List files

Hash files

Index-sequential files

B-trees

Files with secondary keys

Overview of modern programming languages

IIpenucnurHe odaBe3e:
VYpahere pauyHapcke BexOe.

Preexam duties:
Carried out computing practices.

O01MIU HACTaBe U HAYHUH nmposepe 3Hamba:

Ipenarama; PauyHcke BexOe (N); Pauynapcke
BexOe (C); Koncynrarnuje.

Hcnut je nmucmenu u ycmenu. [lncmenu nieo ucrura
j€ eMMHUHATOpaH.

Ornena ucnura ce GpopMUpa Ha OCHOBY ycHexa U3
padyHapCKMX BEXOW, MUCMEHOT M YCMEHOT Jeia
UCTINTA.

Mode of studies and evaluation:

Lectures; Practices (problem solving (N); computing
(C)); Consultations.

The exam is written and oral. Written part of the
exam is eliminatory.

The exam grade comprises the results on computing
practices, written and oral part of the exam.

Jluteparypa*Literature:

1.

JI. Kpayc, IIporpamcku jesuk C, Mukpo kmura, beorpax, 1998.
2. II. Morus, CtpykType u opranu3anmja nogaraka, Crynent, Hosu Cax, 1994.
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Cmep*Course: MEXATPOHHUKA * MECHATRONICS
Ipeamer*Subject: MAIIWMHCKHA EJIJEMEHTH
02 MT 205 MACHINE ELEMENTS
Ykymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemectap IIpenaBama Bex6e Semester Lectures Practices
11 30 30(NG) I 30 30(NG)
v 30 45(NG) v 30 45(NG)

Cagp:kaj / cTpyKTypa mpeamMera:

Ommra neduHAUNMja MANIMHCKHX €JIeMEHATa.
Cranpapausanyja u ctangapaau Opojesu. Ilo-
BpPIIMHCKA XpamaBoOCT. TolepaHmmje. YTHIA]
TeMIepaType Ha IMPOMEHYy Hajerama. MepHH
mannu. OCHOBHa MeXaHWYKa CBOjCTBAa MAIllWH-
ckux wMmarepujaia. OnTepehema MAaIIMHCKHX
eneMeHata (BpCTe, TOpPEKJIO, pacrojena,
MIPOMEHJBUBOCT TOKOM BpeMeHa). [lonamrame
MallMHCKUX  eJleMeHata  TOojA  JEjCTBOM
ontepehema (Hampesama, HAOHU U Jedopma-
uuje). HMpaeamHu W CTBapHH — MaTepHjajd.
Konrnenrpanuja namona. Cratudka wBpcToha.
3amop marepujana. JJuHaMu4ka M3APKIEUBOCT,
TpajHa ¥ BPEMCHCKU OTpaHHYECHA, TIPU CTATHOM
1 TIPOMEHJEUBOM PEXUMY omnrtepehema. YTuma-
jU Ha NWHAMHYKY HW3IPKIBHBOCT MAIITHHCKIX
eneMeHara. PamgHu, KPUTWYHH, HO3BOJBCHH U
pauyHcku HamoHH. CHTYpPHOCT MAIIMHCKUX
eneMeHata. 3aBpramcke Bede HaBojHu mpeHoc-
Humm. ['pymHe 3aBpramcke Bese. 3akuBou. Me-
XaHUYKU HOPEHOCHHUIH. q)pI/IK]_II/IOHl/I mapoBH.
3ymyacti napoBu. IlyxHu mnapoBu. JlaHdanu
nmapoBu. Bpatuna, ocopune u ocounuile. Eie-
MEHTH 3a Be3y Bparwia u riiaBunae. KotpibajHu
nexaju. Kimusau nexaju. Criojauie. Onpyre.

Contents / Structure of the subject:

Global definition of machine elements. Standardization
and standard numbers. Surface roughness. Tolerances.
Temperature influence to tolerances. Measure chains.
Basic properties of engineering materials. Loading of
machine elements (types, origin, distribution,
inconstancy in time). Machine elements behaviour under
loading (stress, deformations). Ideal and real materials.
Stress concetration. Static strenght. Dynamic strenght.
Influence to dynamic strenght of the machine elements.
Safety of machine elements. Screw joints. Power screws.
Multiple — bolt connections. Power transmission.
Friction drives. Belt drives. Gearing. Worm gearing.
Chain drives. Axles and shafts. Elements for connection
between shafts and hubs. Rolling bearings. Plain
bearings. Couplings. Springs.

IpeaucnurHe o6aBe3e:
Ypalhenu obaBe3Hn 3aany.

Preexam duties:
Carried out obligatory tasks.

O01MIU HACTaBe U HAYHUH nmposepe 3Hamba:

[penaramwa; PauyHcko-rpaduuke (NG) Bexoe;
Koncynranuje.

Hcnut je nucmenn u ycmenu. [lucmeHu neo
UCIINTA j€ eTMMHUHATOPaH.

Orena ucnuta ce (GopMHpa Ha OCHOBY ycrexa
n3 00aBe3HMX 3ajaraka, MUCMEHOT M YCMEHOT
Jiena UCTINTA.

Mode of studies and evaluation:

Lectures, Practices (problem solving (N), graphic (G));
Consultations.

The exam is written and oral. Written part of the exam is
eliminatory.

The exam grade comprises the results on obligatory
tasks, written and oral part of the exam.

Jluteparypa*Literature:

1.
2.
3.

Munrenosuh B., MammaCcku enementr, MammHcky gaxynaret Hum, 2001.
Kysmanosuh C., 36upka 3agaraka u3 MmamuHckux enemenara, ®TH Hosu Cag 1999.
Ky3smanosuh C., Tpoojeuh P., HaBanymmh C.: 30upka ucnutHux 3anaraka u3 Enemenara koncrpykimja U,

®TH, Hosu Cax 1998.

Niemann G., Winter H., Maschinenelemente, Band I, 11, III, Springer — Verlag, Berlin, 1981.
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Cmep*Course: MEXATPOHUKA * MECHATRONICS
Ipeamer*Subject: YBOA Y EJEKTPOHHUKY
02 MT 206 INTRODUCTION TO ELECTRONICS
Ykynas 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemecrap IIpenaBama Bex06e Semester Lectures Practices
I 45 21(N)+9(C) 11 45 21(N)+9(C)
v 30 30(N)+15(L) v 30 30(N)+15(L)

Cagp:xaj / cTpyKTypa mpeaMera:

e Marepujany y eIeKTPOHUITN

[omynpoBoaHuuka Anoaa, OUIOIAPHU TPAH3UCTOP U

Moc(eT, OCHOBHE KapaKTEePUCTHKE U yJiora

AHAJIOTHO W TUTUTAHO NPE/ICTaBIbakhe CUTHAJA

OCHOBHE KapaKTepPHUCTHKE JAUTUTAIHUX CUTHAJIa

Kapakrepuctuke uieanHux JIOTHYKUX KOJa

Kombunamnmone Mpexe (koaep, ASKoIep, KOHBEPTOP

KOJ1a, MYJITUILIEKCEpP, HHIUKATOPCKE MpPEXe)

o CekBeHIMjaTHE MPEKe, CCKBCHIIU]alIHU ayTOMAaTH

e Memopujcku eneMeHTH (JiedeBU U PIU-(IomoBH)

e [lonynpoBogHHYKE MEMOPHjE U PETUCTPU

e bpojaun (acHHXpOHU M CHHXPOHH Opojauu, KpyKHU
Opojaun), ”HINKATOPCKE MPEKe

e ApurMmeTHuka Koja

e KapakTtepuctuke peajHMX  JAUTHTAIHUX
(hammIMje TOTMYKKX KOJa, CMETH:E

e CuHXpOHHM3alHja y TUTUTATHUM CHCTEMUMa

e Vjora M KapaKTEpPUCTHKE I10jauyaBaya; OlepalioHy 1
MHCTPYMEHTAIOHH T10jadyaBayy, KOMIapaTopu

e JlurmTamHO-aHAJOTHA W aHAJIOTHO-ANTUTATHA
KOHBEp3Hja

e U3Bopu Hamajama

e Cumynammja enekrpoHckux koma, SPICE

KoJIa,

Contents / Structure of the subject:

e Materials in electronics

Semiconductor diode, bipolar junction transistor and

MOSFETS, basic characteristics and roles

Analog and digital signals

Basic characteristics of digital signals

Characteristics of ideal logic circuits

Combinatorial circuits (encoders, decoders, code

converters, multiplexers, indicators)

Sequential circuits, state machines

Latches and flip-flops

Semiconductor memories and registers

Counters (asynchronous and synchronous counters,

shift counters), indicator circuits

Arithmetic circuits

o Characteristics of real digital circuits, logic families,
noise in digital circuits

e Synchronization of digital systems

e Role and characteristics of amplifiers; operational
and instrumentation amplifiers, comparators

e D*A and A*D converters

e Power supplies

e Simulation of electronic circuits, SPICE

IIpenucnntHe o0aBe3e:
VYpaljene pauynapcke u abopaTopujcke BexOe.

Preexam duties:
Carried out computing and laboratory practices.

O0.1MM HACTaBe H HAYHMH NPOBepe 3HABA:

e IlIpenaBama; Pauyncke BexOe (N); Pauynapcke BexoOe
(C); JIaboparopujcke BexOe (L); Koncynrammje.

e Jleo WCIUTAa WIXA [EO HCIUT CE MOXE IOJOKUTH KPO3
KOJIOKBHjyMe, TECTOBE U caMocCTaiHe 3aaarke. Mcmur je
nucMeHu u yeMenu. [TucMenu neo je exumunaropan. Oba
JieNia ce ToNaxy Yy MUCMEHOj popMHu.

e Omena wucnura ce ¢Qopmupa Ha OCHOBY ycmexa U3
padyHapcKuxX BeXOH, TaOOpaTOPHjCKUX BEXKOU, KOJOKBH-
jyMa, TecToBa, cCaMOCTaJIHUX 33j1aTaKa, IMCMEHOT U yCMe-
HOT JIeNa MCIIUTA.

Mode of studies and evaluation:

e Lectures; Practices (problem solving (N); computing (C),
labs. (L)); Consultations.

e The exam is written and oral. Written part of the exam is
eliminatory. Both parts of the exam are expressed in
written form.

e  The exam grade comprises the results on computing and
laboratory practices, partial exam, tests, obligatory tasks,
written and oral part of the exam.

JIuteparypa*Literature:

1. C. Temmh, JI. BacusseBuh: OcHoBu enexkrponuke, I pockmura, beorpaxn, 1994 (oarosapajyha norsiassea)
2. R.Jaeger: Microelectronic Circuit Design, The McGraw-Hill Companies, Inc., New York, 1997
3. M. XKusanos, EnekTpoHnka, KOMIOHEHTE U IT0jadaBadka Kojia, (oaroapajyha moriaBipa)




YHUBEP3UTET Y HOBOM CAY * UNIVERSITY OF NOVI SAD
daxkyarer Texunukux Hayka * Faculty of Technical Sciences 2002.09.30.

Hatym * Date:

HACTABHMU ITPOI'PAM * PROGRAM OF SUBJECT | Crpana * Page: 24

Cmep*Course: MEXATPOHHUKA * MECHATRONICS

Ipeamer*Subject: MEPEBA V¥V TEXHHUIIN
02 MT 207 ENGINEERING MEASUREMENTS
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemectap IIpenaBama Bex6e Semester Lectures Practices
v 30 30(L) v 30 30(L)

Cagp:xaj / cTpyKTypa mpeamMera:

e  Ommre 0 Mepewy;

I'pemke Mepema u 0Opaja pesysitata Mepema;
Pexumu mepema;

WHCTpyMEHT ca KpEeTHHM KaJIeMOM;
EnexTpoauHaMUYIKH HHCTPYMEHTH;
JluruTaiH HHCTPYMEHTH;

Oc1unIocKon;

MepHu TpeTBapady eNCKTPUIHNX BEINYNHA;
Mepeme eneKTpUYHUX BEJINYUHA,

MepHu MOCTOBU;

Mepnu npeTBapayuu HECJIEKTPUYHUX BEIUUUHA,
Mepeme HeeJIeKTpUYHHUX BEeJIHYHHA,;
AnanTuBHA Mepema;

Mepeme y CI10KeHONEPHOANTHOM PEXNIMY;
Mepeme U ynpaBibame.

Contents / Structure of the subject:

e  General on measurements;

e  Measurement errors and processing of measurement
results;

e  Measurement regimes;

Moving coil instrument;

Electro-dynamic instruments;

Digital instruments;

Oscilloscope;

Measurement transducers of electrical quantities;

Measurement of electrical quantities;

Measurement bridges;

Measurement transducers of non-electrical quantities;

Measurements of non-electrical quantites;

Adaptive measurements;

Measurements under non-sinusoidal conditions;

e  Measurements and control.

IIpenucnutHe 00aBe3e:
VYpahere nmaboparopujcke BexOe.

Preexam duties:
Carried out laboratory practices.

O0MuM HACTaBe M HAYNH NPoOBepe 3HAbA:

e [IpenaBama; Jlaboparopujcke BexoOe (L);
Koncynramuje.

e  cmut je nUCMEHH.

e Omena ucruTa ce ¢GopMupa Ha OCHOBY ycIieXa W3

71200paTOPHjCKUX BEKOW M MICMEHOT HCIHTA.

Mode of studies and evaluation:

e Lectures; Laboratory practices (L); Consultations.
e The exam is taken in a written form.

e The exam grade comprises the results on labs., and
written exam.

Jlutepatypa*Literature:

1. B. Byjuuuh, C. MusnoBanues, /1. [lejuh, “Anunmona A//l kouep3uja”, Monorpaduja (y 3aBpiuHoj daszu), ®TH,

Hosu Cag, 2002.

2. C. MunoBanues, “301MpKa 3aaTaKka 13 eJeKTPHYHUX Mepera HeenekTpuaaux BenmunHa’, @TH, Hosu Cax, 2001.
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Cmep*Course: MEXATPOHUKA * MECHATRONICS
IIpeamer*Subject: CUCTEMHU AYTOMATCKOTI YIIPAB/BAIBBA
02 MT 208 THEORY OF AUTOMATIC CONTROL
Ykynas 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cewmectap IIpenaBama Bex6e Semester Lectures Practices
v 60 30(N)+20(L)+10(C) v 60 30(N)+20(L)+10(C)

Capgpaxaj / cTpyKTypa npeaMera:

OCHOBHH TIOJMOBH M NPHHIWIM CHCTEMAa ayTOMAaTCKOT
yTpaBJbama.

MareMaTH4KH ONHMCH KOHTUHYalHUX JIMHEAPHUX W
HEJIMHEapHUX CHCTEMA.

OueHa KBajJMTETa YIpaBbaka y CTALMOHADHOM M
TIPENIa3HOM PEXUMY .

AHani3a cTabWIIHOCTH CUCTEMa aHAJIMTHYKUM METO/IaMa.
I'eoMeTpHjcKO MECTO KOpPEHa.

AHanu3a U CHHTE3a CHCTeMa y (DPEKBEHTHOM [OMEHY:
HuxBucroB  kpurepujym  cTaOMIIHOCTH,  HpeTELH
crabunHoctd, bogeoBa metoza.

Konuenmuja npocropa crama cHCTEMA.

M30op u mojemiaBame IapaMeTapa HHIYCTPHjCKHX
perynaropa: PID perynarop.

EneMeHTH IMIHTANTHUX YNPaBJbauyKHX CHCTEMA.

YBox y IpuMeHy padyHapa y yIpaBJbamby.

Contents / Structure of the subject:

Basic terms and principles of control systems.
Mathematical modeling of continual linear and nonlinear
systems.

Performances of steady-state and transient regimes.
Stability analysis of systems by analytical methods.

Root locus method

Control systems analysis and synthesis in frequent
domain: Nyquist stability criterion, stability margins,
Bode method for control systems synthesis.

State space concept

Synthesis of industrial controllers: PID controllers
Elements of digital control systems

Application of computers in control.

IIpenucnntHe 00aBe3e:
Ypalene naboparopujcke U pauyHapCcKe Bexoe.

Preexam duties:
Carried out laboratory and computing practices.

OO0/ HAacTaBe M HAYUH MPOBepe 3HAbA:

IIpenaBama; Pauyncke (N), Jlaboparopujcke (L),
Pauynapcke (C) BexOe; Koncynranmje.

Jleo rpaayBa KOju YMHM JIOTUYKY LEIUHY MOXE /12
ce noJjaxke y BUIy KojnokBHjyMma. KosokBujyMm je neo
ucrimta. KOJIOKBHjyM ¥ HCIHUT Cy YCMEHH U
MUCMEHHU. YCMEeHH Jieo je enmumuHaTopan. Oba mena
ce MoJIaXy Y IHCMEHO] hopMu.

Ounena ce ¢dopMupa Ha OCHOBY YycCIexa H3
KOJIOKBHjyMa, pauyHapcKuxX BexOu, yaboparopwij-
CKMX BEXOM, MMCMEHOT M YCMEHOT JIeJia CIUTA.

Mode of studies and evaluation:

Lectures; Practices (problem solving (N); computing
(C), labs. (L)); Consultations.

The exam is oral and written. Oral part of the exam
is eliminatory. Both parts of the exam are expressed
in written form.

The exam grade comprises the results on computing
and laboratory practices, partial exam, written and
oral part of the exam.

JIuteparypa*Literature:

A

M. Crojuh, [lururanau cuctemMu yrpasibama, Hayka, beorpax, 1990.
Jb. I'pyjuh, quckperan cucremu, Mammucku @akynrer, beorpaz, 1980.
R. Isermann, Digital Control Systems, Springer-Verlag, 1989.
[Itamranu MaTepyjai Koju IOKpHUBa BehnHy NpeaBarmba 1 BEXKOH.

Ckpunra 3a 1abopaTopHjcKe BexOe.
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Cmep*Course: MEXATPOHUKA * MECHATRONICS
Ipeamer*Subject: MOIAEJNUPABE U CUMYJIALIUJA CUCTEMA
02 MT 209 MODELLING AND SIMULATION
Yxymnan 6poj yacoBa y ceMecTpy Total number of hours per semester
Cemectap IIpenaBama Bex06e Semester Lectures Practices
v 30 10(N)+10(L)+10(C) v 30 10(N)+10(L)+10(C)
\ 30 10(N)+10(L)+10(C) \Y 30 10(N)+10(L)+10(C)
Canp:xaj / cTpyKkTypa npeamera: Contents / Structure of the subject:
e MecTo u ynora MojielTUpara U CUMyJallje, IpuMeHay | e Introduction to principles and methods related to
MIPaKCH. mathematical modelling and simulation. Practical

MareMaTH4K1 M CHMYJIAIIMOHN MOJIEIIN KOHTHHYITHIX
cucrema.

IMpumepu popmuparma Monena.

Cumynanyuja Ha XUOpHUAHOM padyHapy

MaTteMaTH4Ki U CUMYJIALIOHHU MOJIEIH TUCKPETHUX
cucTeMa.

Cumynanyja Ha TUTUTATHOM padyyHapy

VYnorpeba cCUMyJIallMOHKX je3HKa

Wnentndukanuja cucrema

applications.

Mathematical and simulating models of continuous systems
Examples of modelling

Simulation with hibrid computer

Mathematical and simulating models of discrete systems
Simulation and modelling with digital computer

Use of simulation languages

System identification

IIpeancnutHe o0aBese:
VYpahere pauyHapcke u 1abopaToprjcke BexoOe.

Preexam duties:
Carried out laboratory and computing practices.

O0JMIM HACTaBe U HAYMH NmpoBepe 3Hamba:

[IpenaBama; Pauyncke BexxOe (N); Pauynapcke | e
BexObe (C); Jlaboparopmjcke  BexxObe  (L);
Koncynrauuje.

Ucnur je mucmeHm u ycMmeHd. [lucmenm [neo
WCITINTA je eTMMHUHATOPAH.

Orena ncninrta ce (opMHpa Ha OCHOBY ycIiexa M3
padyHapCKUX BeXOW, 1a0OpaTOPHjCKUX BEXOH,
IIICMEHOT ¥ YCMEHOT JieJla HCIIHTA.

Mode of studies and evaluation:

Lectures; Practices (problem solving (N); computing
(C), labs. (L)); Consultations.

The exam is written and oral. Written part of the exam
is eliminatory.

The exam grade comprises the results on computing
and laboratory practices, written and oral part of the
exam.

Jlutepatypa*Literature:

1.
2.

3.

J. Jebemkoruh, JJunamuka objexata u nporeca, Mammuucku dakynret, beorpan, 1983.
. TlerpoBauku, Cumynanuja JUHEapHUX AWHAMHYKUX cUcTeMa KopuinhewmeMm aHaiorHor pauynapa, ®TH,

Hosu Can, 1985.
B. Kemnman, /Ilunamuka mporeca, JIudep, 3arpeo, 1985.

JI. hamacan, M. IlerkoBcka, Matlab i dodatni moduli Control Toolbox i SIMULINK, MukpoKmura, beorpan,

1996.

[ITammann MaTepHjal KOju OKpUBA TOjeINHA U3Jarama (y OOJNMKY CIIajaoBa, IpUKa3aHUX TOKOM H3JIarama) u

BexOe (MIpIMepH 1 pelIerha 3a1aTaka).
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Cmep*Course: MEXATPOHHUKA * MECHATRONICS

Ipeamer*Subject: AYTOMATCKO YIIPABJBAIGE 11
02 MT 210 AUTOMATIC CONTROL II
Yxymnan 6poj yacoBa y ceMecTpy Total number of hours per semester
Cemectap IIpenaBama Bex06e Semester Lectures Practices
\Y 45 10(N)+10(L)+10(C) \Y 45 10(N)+10(L)+10(C)

Capap:kaj / cTpyKkTypa npeaMera:

VYBOA y AUTUTAIHE YIIPAaB/bayKe CHCTEME
IMpouecu onabupama U 3aJpIKe
JIUpEeKTHO UTHTAIHO YIIPABJbahe
3-tpancdopmanmja

JuckperHa QyHKIHja npeHoca
CTaGHIHOCT JUTHTAIHOT CHCTEMA
KoHrnemnuja ctama JUIHTAIHUX CHCTEMA
Jururanuu ITM]] perynaropu
[Tonemasame napamerapa [T/ perynatopa
VYBox y aganTHBHE peryiaTope

e  CepBo cucTeMH

Contents / Structure of the subject:

Introduction to Discrete Control Systems
Sample and hold processes

Direct digital control

Z — transformation

Discrete Transfer Function

Stability analysis of Time Discrete System
Discrete System State Space

Time Discrete Regulator Engineering
Synthesis of PID controller

Introducing in adaptive Regulators

e Servo systems

IpeaucnuTHe o6aBese:
VYpalhene nabopaTopujcke U pauyHapcKe BexxOe W /1Ba
IICMEHA TeCTa.

Preexam duties:
Carried out laboratory and computing practices and two
written tests.

06J'II/IIII/I HacTaBe 1 HAYUH IIPOBEPE 3HaAIbA:

e [lIpenaBama; Pauyncke (N), JlJabopaTtopujcke (L) u
Pauynapcke (C) BexOe; Koncynramnmje.

e Ucmur je mucmMeHn u ycMmeHH. [lucmenm [neo
UCIIUTA j& eTMMUHATOPaH.

e Ouena ncnura ce (opMUpa Ha OCHOBY ycCIexa W3
mabopaTOpPHjCKIX W padyHAPCKUX  BexOwH,
TECTOBA, IUCMEHOT M YCMEHOT JeJIa HCIIHTA.

Mode of studies and evaluation:

e Lectures; Practices (problem solving (N), labs (L);
computing (C)). Consultations.

e The exam is written and oral. Written part of the exam
is eliminatory.

e The exam grade comprises the results on laboratory
and computing practices, tests, written and oral part of
the exam.

Jlutepatypa*Literature:

bl il e

CkpurTa 3a 1abopaTtopHjcke Bexoe.

M. Crojuhi, [lurutannu cuctemu ynpassbama, Hayka, beorpam, 1990.
Jb. I'pyjuh, duckpernu cucremu, Mammncku ®akynrer, beorpaz, 1980.
R. Isermann, Digital Control Systems, Springer-Verlag, 1989.
TamMnann MaTepujaji Koju mokprBa BehuHy npenaBama n BexOu.
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Cmep*Course: MEXATPOHUKA * MECHATRONICS
Ipeamer*Subject: MUKPOIMIPOLOECOPCKA EJEKTPOHUKA
02 MT 211 MICROPROCESSOR ELECTRONICS
Yxynan 6poj yacoBa y ceMecTpy Total number of hours per semester
Cemectap IIpenaBama Bexoe Semester Lectures Practices
\% 30 30(C) \% 30 30(C)
VI 30 30(0) VI 30 30(0)

Capgp:kaj / cTpyKTypa nmpeamMera:

ApXHUTEKTYypa M METOZAE IPOjEKTOBaMma CIOKEHUX
JUTUTAIHUX €JIEKTPOHCKUX CHCTEMA.
Muxkponponecopu U MHUKPOIPOLECOPCKU CHCTEMH.
ApXUTEKTypa MHUKPOIPOLIECOPCKUX cucrteMa. Mu-
KpOEJIeKTPOHCKE U copTBepcke KomrmoHeHTe. [Tose-
3MBalkEe MHUKPOMPOIIECOpa Ca OCTAIMM KOMIIOHEH-
TaMa CHCTEMA.

[IpojexToBame MUKpOIpoIiecOpcKkux cucrema. [Ipu-
MEHa CaBPEeMEHHUX ajiaTa 3a MpojeKToBame. [Ipojek-
TOBalE MEMOPHjCKOr mnojcucrema. lIpojekToBame
ynaszHo-u3nasHor noacucrema. Ilpexun. Ilporpam-
CKe KOMIIOHEHTE
MUKPOKOHTPOJIEPCKU  CUCTEMHU.
MUKPOKOHTPOJIEPCKUX CUCTEMA.
MUKpOEIEeKTPOHCKE KOMIIOHEHTE W CHCTEMH 32
IUTUTAIHY 00pany curHana. [Iporpamcka moapiika.
[IpojexToBame MHKPOEIEKTPOHCKUX CHCTEMa 3a
JTUTHTAIHY 00paay CUTHaJIa

[IpojexroBame

Contents / Structure of the subject:

Architecture and design of complex digital
electronic systems.

Microprocessors and microprocessor — systems.
Architecture of microprocessor systems. Microelec-
tronic and software components. Interfacing the
components into a system.

Design of microprocessor systems. Software tools in
microprocessor system design. Design of memory
subsystem. Design of input/output subsystem.
Interrupt mechanism. Software components of
MICroprocessor systems.

Microcontroller systems. Design of microcontroller
systems.

Microelectronic components and systems for digital
signal processing. Software support. Design of
microelectronic  systems for digital system
processing.

IpenucnutHe o0aBe3e:
Ypahene pauyHapcke BexOe.

Preexam duties:
Carried out computing practices.

OO0.1MM HacTaBe M HAYHH NPOBepe 3HAbA:

[IpenaBama; Pauynapcke Bex6e (C); Koncynranmje.

Jleo mcnuTa MIM LIEO0 UCIUT CE€ MOXKE IOJIOKUTH
KpO3 KOJIOKBHjyMe, TECTOBE U CAMOCTAJIHE 3a/1aTKe.
Hcnur je mucmenn u yemenu. Ilucmenn neo ncnura
j€ enmMMuHaTOpaH.

Ouena ucnuta ce GopMHpa Ha OCHOBY ycHexa M3
pauyHapcKux  BeXOH, KOJOKBHjyMa, TECTOBa,
CaMOCTaJIHUX 3aJaTaka, IMCMEHOr U YCMEHOT Jela
UCIIUTA.

Mode of studies and evaluation:

Lectures; Computing (C) practices. Consultations.
The exam written and oral. Written part of the exam
is eliminatory.

The exam grade comprises the results on computing
practices, partial exam, tests, obligatory tasks,
written and oral part of the exam.

Jluteparypa*Literature:

1.

3.

B. Manb6amra, b. Ilepurmih, Mukponporiecopu u Mukpopauynapu, @axynrter TexHuukux Hayka, Hosu Can, 1989.
2. A. Clements, Microprocessor Systems Design, PWS-Kent Publishing Co., 1997.
B. Manb6ariia, Mukponpoiecopcka eJIeKTPOHUKA, CKPUIITA Y PUIIPEMH.
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Cmep*Course: MEXATPOHHUKA * MECHATRONICS
Ipeaver*Subject: HHAYCTPUJCKA POBOTHUKA
02 MT 212 INDUSTRIAL ROBOTICS
Yxymnan 6poj yacoBa y ceMecTpy Total number of hours per semester
Cemectap IIpenaBama Bexoe Semester Lectures Practices
v 30 20(N)+10(L) VII 30 20(N)+10(L)
VI 30 20(N)+10(L) VIII 30 20(N)+10(L)

Capap:kaj / cTpyKTypa npeaMera:

e  OCHOBHU IOjMOBH U Jie(HHUIIN]E

e XomoreHe TpaHcdopmaluje, KUHEMaTuka podoTa
(IMpEeKTHN M UHBEP3HHU NPOOIIEM).

e  JlenaBur-XapTeHOEproBa HOTalMja

Contents / Structure of the subject:

Basic notions and definitions .

Homogenous transformations, robot kinematics (direct
and inverse problem).

Denavit-Hartenberg notation.

e JakoOujan e Jacobian

e CuHresa TpajekTopuja e Trajectory synthesis

e JluHaMuKa poboTa e Robot dynamics

e  Vmpapibame poOOTHMA (XHjepapXUjCKU HUBOH Yy e  Control of robots (hierarchical levels in control
CHHTE3U yNPAaBJbakha, JUHAMAYKO YIIPABJbAKE synthesis, robot dynamic control)
pobotnma) e  Robot programming

 Ilporpamupare po6ora e Sensors in robotics and its application

e Censopu y pobOTHLH 1 BHHXO0BA IPUMEHA e Robot evaluation and calibration

e  Esanyauuja u xanubpauuja pobora e Application of robots in industrial tasks

e TlpumeHa poboTa y MHJA. 3aal[Ma

IIpenucnurHe odaBe3e:
e  VYpahen ceMmuHapcku paj
(CemuHapcKH paji 3aMerbyje NUCMEHH J€0 HCIINTa)

Preexam duties:

Accomplished seminar paper
(Seminar paper substitutes written part of the exam)

06J'II/IIII/I HacTaBe 1 HAYUH NpoBepe 3Haba:

e [IIpenaBamwa; Pauyncke (N) u Jlabopatopujcke (L)
BexxOe; Koncynranuje.

e Hcmur je mucmMeHn u ycMmeHd. [lucMeHm [1eo
WCTINTA je eTMMHUHATOPAH.

e Orena ucnura ce popMHUpa HA OCHOBY ycIiexa U3
71a00paTOPHjCKUX BEXOM, CEMHHApCKOr paja,
MHCMEHOT ¥ YCMEHOT JieJla HCIIHTA.

Mode of studies and evaluation:

Lectures; Practices (Problem solving (N), labs. (L));
Consultations.

The exam is written and oral. Written part of the exam
is eliminatory.

The exam grade comprises the results on laboratory
practices, seminar paper, written and oral part of the
exam.

Jlutepatypa*Literature:

1. M., Bykob6patosuh, YBoa y pobotuky, MuctutyT "Muxajiuo [Tynun", beorpaz, 1986.
2. M., Bykooparosuh, /1. Crokuh, [IpumermeHo ynpapibame MaHUITyJaMoHuM poboTrma, TexHuuka kiura, beorpan,

II nonymeHo nzname, 1990.

3. J. Craig, Introduction to robotics: Mechanics and Control, Addison-Wesley Publishing Company, Inc. 1986.
4. b. bopogar, I". Bophesuh, ManycTpHjcka podoTuka, (y mpUIpeM)
5. B. bopogan, I'. Bopheruh, M. Pammmh, /1. Augpuh, 36mpka 3agaraka U3 HHIYCTPHjCKE poOOTHKE, (Y IPUTIPEMH)
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Cwmep*Course: MEXATPOHUKA * MECHATRONICS
Ipexmer*Subject: UMITYJCHA U AHAJIOTHA EJJEKTPOHUKA
02 MT 213 PULSE AND ANALOGUE ELECTRONICS
Yxynan 6poj yacoBa y ceMecTpy Total number of hours per semester:
Cemectap IIpenaBama Bex0e Semester Lectures Practices
\% 45 30(N) \Y% 45 30(N)
VI 30 30(N)+15(L) VI 30 30(N)+15(L)

Cagp:xaj / cTpyKTypa mpeamMera:

OO6nUIM HECHHYCONIATHNX CUTHANIA
[TomynpoBogHNYKE KOMIOHEHTE y MPEKUIAUYKOM pe-
KUMYy paga (xuone, OMIIONIapHHA TPAaH3UCTOPH, MOC-
(eToBH, TUPUCTOPH)

Kouna 3a o0nmkoBame curHajia

OnmTe KapaKTepUCTHKE JIOTUUKUX KOJia
EnemenTapHa jormyka Kojia, pasHe TEXHHKE HU3paje
Jmormukux kona (mmomHa koma, TTL, CMOS wu
BiCMOS)

Kyhwuira naTerprcannx komna

Kommnapatopcka koua, reHepaTOpH JIMH. HallOHA
Bucrabuina, acrabniiHa 1 MOHOCTAOMIIHA KOJIa
OcHOBHa T0jayaBayKa Kojia, ONIEPAlMOHH U HHCTPY-
MEHTAIIMOHH [10jayaBay, H30JIa[OHH TI0jauyaBaydm
HeraruBHa n mo3uTuBHA IOBpaTHA CIIpera
XapMOHH]CKH OCIIATIATOPH

OpeKBeHIMjcKa KapaKTepUCTHKA U CTA0MITHOCT T0ja-
yapaJa

W3Bopu Hamajama y eNeKTpOHCKUM ypehajuma
CMeTme y eNeKTPOHCKIM ypehajuMa 1 OCHOBHA 3aIll-
THTa

AHanmza cMeTHH y AUTHTATHAM ypehajuma (bepixke-
POHOBa METO/Ia aHAJIM3€e, TEPMHUHALIH]a CAOMPHUIIA)
AHanm3a eNeKTPOHCKMX Koia momohy padyHapa,
nporpamcku naket SPICE

Contents / Structure of the subject:

Nonsinusoidal wave-shapes

Switching characteristics of semiconductor devices
(diodes, bipolar junction transistors, mos transistors,
scrs)

Wave shaping circuits

General characteristics of logic circuits

Basic logic circuits, various realizations of logic
(diode logic, TTL, CMOS, BiCMOS)

Ic packages

Comparators, sweep generators

Bistable, astable and monostable circuits

Basic  amplifier  circuits,  operational
instrumentation amplifiers, isolation amplifiers
Negative and positive feedback

Harmonic oscillators

Frequency characteristics and stability of amplifiers
Power supplies in electronic equippment

Noise and noise protection in electronic equipment
Noise analysis in digital systems (Bergeron metod,
bus termination)

CAD of electronic circuits, SPICE

and

IpeaucnurHe 06aBe3e:
Ypalene 1aboparopujcke BexOe.

Preexam duties:
Carried out labs.

O0siMuM HAcTaBe M HAYHMH NPoBepe 3HAMWA:

[penaBama; Pauyncke (N) u Jlaboparopujcke (L)
BexOe; Koncynranuje.

Hcnnt je nmucmenn n ycmenu. [lncmenn neo ucrimra
je enmmmuHaropan. O6a nena ce Mmojaxy y IMUCMEHO)]

¢dbopmu.
Ornena ucnurta ce GopMHpa Ha OCHOBY ycIiexa U3

12a00paToOpHjCKUX BEXKOU, MHUCMEHOT M YCMEHOT
JieT1a UCIHTA.

Mode of studies and evaluation:

Lectures; Practices (problem solving (N), labs. (L));
Consultations.

The exam is written and oral. Written part of the
exam is eliminatory. Both parts of the exam are
expressed in written form.

The exam grade comprises the results on labs.,
written and oral part of the exam.

Jlutepatypa * Literature:

1.

C. Temnh, /. BacusbeBuh, OcHoBu enextponuke, Hayka, beorpan, 1994. (oarosapajyha nornasipa)
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Cmep*Course: MEXATPOHHUKA * MECHATRONICS

IIpeamer*Subject: KOMINOHEHTE TEXHOJIOMIKUX CUCTEMA
02 MT 214 COMPONENTS OF TECHNOLOGICAL SYSTEMS
Yxymnan 6poj yacoBa y ceMecTpy Total number of hours per semester
Cemectap IIpenaBama Bexoe Semester Lectures Practices
v 15 15(L) A% 15 15(L)
VI 45 45(L) VI 45 45(L)

Capap:kaj / cTpyKTypa npeaMera:
e OcCHOBHE KOMIIOHEHTE TEXHUYKUX CHUCTEMA!
— MexaHnyke KOMIIOHEHTE
— Ilneymarcke KOMIIOHEHTE
— XwuapaylnyHe KOMIIOHEHTE
— EnexkrpuyHe KOMIIOHEHTE
— MexarpoHn4yKe KOMIOHEHTE
e OCHOBHH KOMITOHEHTHH CKJIOTIOBH
e  3BpIIHM €EMEHTH TEXHUUKUX CUCTEMA:
— IIHeymaTcku LUIUMHAPU U MOTOPU
— XuapayJu4HU UIUIUHAPU U MOTOPHU
— EnexruyHe nuHEapHe jeAMHUIIE U MOTOPH
e [IHeymaTcku, €IEKTPUYHHU U XUAPAYJIUYHU
xBaTadku ypehaju
e [Ineymarcku, XUJpayJInYHU u €JIEKTPO
pa3BOAHUIM, BEHTUJIU, PETYJIATOPH

Contents / Structure of the subject:
e  Basic components of technical systems:
— Mechanical components
— Pneumatic components
— Hydraulic components
— Electrical components
— Mechatronical components
e  Basic assemblies
e Actuators of technical systems:
— Pneumatic cylinders and motors
— Hydraulic cylinders and motors
— Electrical linear units and motors
e  Pneumatic, hydraulic and electrical gripping devices
e Pneumatic, hydraulic and electrical distributors,
valves and regulators

[peauncnutHe odaBese:

e [lonoxxeH nCIUT U3 TIpeIMeTa:
- OcHoBe pa3Boja MPOM3BOA

e  VYpahen cemunapcku paxa (CeMuHapcKu pag
3aMemyje MMICMEHH JIe0 UCITITA)

e  Vpalene maboparopujcke BexOe

Preexam duties:
e Passed exam in:
e  Principles of Product Development
e Accomplished seminar paper
(Seminar paper substitutes written part of the exam)
e  Carried out labs.

OGJ]I/IIIH HaCcTaB€ U HAYHUH NMPOBEPE 3HAbLA:

o JlpenaBama; Jlaboparopujcke BexOe  (L);
Koncynranuje.

e Hcmur je mucmMeHn u ycMmeHd. [lucmeHm [neo
WCTINTA je eTMMHUHATOPAH.

e Ouena ucnura ce (hopMUpa Ha OCHOBY ycCIexa U3
na0opaTOPHjCKUX BEXKOW, MHCMEHOT M YCMCHOT
JieJia UCTIUTA.

Mode of studies and evaluation:

e Lectures; Laboratory (L) practices; Consultations.

e The exam is written and oral. Written part of the exam
is eliminatory.

e  The exam grade comprises the results on labs., written
and oral part of the exam.

Jluteparypa*Literature:

1. . leuumwja, [TpousBoama, npumnpeMa u AucTprOynuja Bazmyxa nog nputuckom, MKOC, Hosu Cap, 2002.
2. J. lenumja, [Taeymarcku cuctemu: Ocuose, UKOC, Hoeu Cag, 2002.

3. B. Casuh, YibHa xunpaynuka 1, lom mramne, 3enunna, 1989.

4. J.F. McPartland, B.J. McPartland, Handbook of practical electrical design, McGraw-Hill, 1995.
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Cmep*Course: MEXATPOHHUKA * MECHATRONICS
Ipeamer*Subject: MEXAHHUKA MAIIINHA
02 MT 215 MECHANISM AND MACHINE THEORY
Yxymnan 6poj yacoBa y ceMecTpy Total number of hours per semester
Cemectap IIpenaBama Bexoe Semester Lectures Practices
VI 30 20(A)+10(GN) VI 30 20(A)+10(GN)

Capap:kaj / cTpyKkTypa npeaMera:

CrpykrypHa (opMyna M CTemeH ciodone KpeTama.
KnnemaTnuka aHanmm3a MONYXKHHX MEXaHHM3aMma ca
rpymama II m III wmace rpadoaHATUTHIKUM
MOCTYNKOM. AHQINTHYKM W MATPUYHU MOCTYILHU
aHaIM3e MexaHu3ama. Meroje TPeHyTHHX LieHTapa U
PEoyKOBaHOT MEeXaHH3Ma IIPH KHHEMaTH4YKOj aHAJIU3H.
KunemaTnuka aHanm3a OperacTux W IUIaHETHOAM-
(depeHIjaTHUX MexaHu3ama. KnHemaTuuka aHajim3a
HEeCTaHJapJHUX MEXaHH3aMa — TaJlaCHOT MPEHOCHHUKA,
I'apnano-XykoBor 3rioba. AHainu3a WHEPLHjaTHUX
CHUJla U Tpemwa, KoeuunjeHT koprcHor nejcrsa. ['pado
aHAJMTUYKA ¥ MaTpUYHA METO/a aHAIN3e KUHETOCTa-
TUYKHX MIPUTHCAKa. Y PaBHOTEXKEHE MEXaHU3aMa 1 po-
Topa. AHamm3a 3amajua. OCHOBHHM THIIOBH CHHTE3€
MOTYXKHUX MexaHu3ama. CHHTe3a OperacTux MexXaHH-
3ama. [lpuMeHa pauyHapa 0pH KHHEMaTHYKO] U
JVHAMHWYKO] aHAJIN3U U CHHTE3H.

Contents / Structure of the subject:

Degree of freedom, DOF-criterion. Kinematic analysis of
rod mechanism with II and III class group using grapho-
analytic method. Analytic and matrix methods of
mechanism analyses. Methods of instantaneous centers and
reduced mechanism in kinematical analyses. Kinematic
analyses of cam mechanism and planetary gearing.
Kinematic analyses of nonconventional mechanisms:
harmonic drive, Gardano and universal (Hooke) joint.
Inertial forces and friction, efficiency coefficient. Grapho-
analytic and matrix method of kinetostatic forces analysis.
Balancing of mechanisms and rotors, flywheel analyses.
Basic methods of rod mechanism synthesis. Cam
mechanism  synthesis. Computer  applications in
kinematical and dynamical analysis and mechanism
synthesis.

Hpeancnurne obaBese:
JIBa camocTasiHa paja.

Preexam duties:
Two obligatory tasks.

OGJ]I/IIII(I HaCcTaB€ U HAYHUH MPOBEPE 3HAbA:

e JlpemaBama; Aymutopae (A),
pauyHcke (GN) BexOe; Koncynranuje.

I'paduuxo-

e lcmur je mucmMeHn W ycMmeHH. [lucmenm [neo
WCTINTA je eTMMHUHATOPAH.

e Ormena ncriura ce popMupa Ha OCHOBY ycIieXa M3
00aBe3HMX 3ajaTaka, IMMCMEHOT W YCMEHOI Jela
UCIIUTA.

Mode of studies and evaluation:

e Lectures, Practices (auditory (A), problem solving (N),
graphic (G)); Consultations.

e  The exam is written and oral. Written part of the exam
is eliminatory.

e The exam grade comprises the results on obligatory
tasks, written and oral part of the exam.

Jlutepatypa*Literature:

A. bakma: Teopuja mexannzama, beorpan, 1983.

A S e

M. 3nokonuia: MexaHuka MarirHa — 30MpKa PELICHUX 3a/jaTaka ca TeopujckuM yBoaom, Hosu Cag, 1990.
M. 3nokonuua, M. Yasuh, M. Koctih: Mexannka mammHa - 30upka pemenux 3agaraka, Hosu Cap, 1995.

A.G. Erdman, G.N. Sandor: Mechanism Design — Analysis and synthesis, Vol 1 and 2, London, 1984.
R.L. Norton: Design of machinery, New York, 1992.
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Cwmep*Course: MEXATPOHUKA * MECHATRONICS
Ipeamer*Subject: CEH30PU U AKTYATOPH
02 MT 216 SENSORS AND ACTUATORS
Yxynan 6poj yacoBa y ceMecTpy Total number of hours per semester:
Cemectap IIpenaBama Bexoe Semester Lectures Practices
VI 30 14(N)+16(L) VI 30 14N)+16(L)

Cagp:kaj / cTpyKTypa mpeamMera:

[MpuHIMIIN Mepemka 1 TEXHUKE CeH30pa U akTyaTopa
OCHOBU TEXHHKE CEH30pa U aKTyaTopa

TexHIYKEe KapaKTEePUCTHKE CEH30pa U aKTyaTopa

Hauunu xnacudukanuje ceH3opa u akTyaropa

Bpcre censopa (OTHOpHMYKM M KamalUTUBHU CEH30DH;
€JIEeKTPOMArHEeTCKU CEH30pH; IMHE30€NeKTPHYHN CEH30pH;
OTITOENIEKTPOHCKHU CEH30PH; AUTUTAIHH CEH30PH)
Paznuuure MmoryhHocTM npuMeHe ceH3opa  (CeH30pH
JUHEApHOT M YraoHOT TMOMEpama; CEeH30pu Op3uHe,
yOp3ama, CHiIe ¥ MOMEHTa; CEH30pH HPHUTHCKA, HUBOA M
MIPOTOKA; CEH30pPH 32 Mepemhe TeMIIepaType U BIAKHOCTH;
CeH30pH OIM3MHE, TaKTWIHK ceHn3opy; CeH3opu BU3Hje
Bpcre aktyaTopa ¥ BHXOBa TpHMEHa (CBETIOCHU
MOIYNAaTOPH H  JETEeKTOpH; KOHTPOJIEpH MPOTOKa;
MIPEKUJadH; MOTOPH)

MHuKpOCEH30pH! 1 aKTyaTOPU U BbUXOBA HHTETPAIlHja
MoryhHocTH HHTETpalHje CeH30pa U aKTyaTopa
Wnterpucanu censopu (MHTErpucanu CeH30pH TemIiepa-
Type y Oumonaproj u IIMOC TexHOIOTHjH; IUIaHAPHU
CHITIHj YMCKH (POTO-CEH30PH )

[TakoBama (kyhumTa) 3a ceH30pe (OCHOBHA pa3Marpama O
CeH30pcKUM KyhumrTuma, Kyhuinra Ha HUBOY YHIIa,
TEXHHUKE MOBE3NBamka; KyNHINTa 3a CrielrjaiHe TPUMEHE)
CaBpeMeHH HMHTETPUCAHH MMKPOAKTYaTOpH (EIeKTpocTa-
THYKH MOTOPH; TO3HIHOHEPH, ONTHYKU €IEMEHTH; MeXa-
HUYKU PE30HATOPU U HUIITPH)

Contents / Structure of the subject:

Principles of measuring and the sensor’s and
actuator’s technology
Fundamentals of the
technology

Technical characteristics of sensors and actuators
Classification of sensors and actuators

Various kinds of sensors (resistive and capacitive
sensors; electromagnetic sensors; piezoelectric sen-
sors; optoelectronic sensors; digital sensors)

Various kinds of actuators and their use (light
modulators and detectors; flow controllers; switches;
motors)

Microsensors and actuators and their integration
Possible integration of sensors and actuators
Special processes in integrated sensor’s
actuator’s manufacturing

Integrated sensors (integrated temperature sensors in
bipolar and CMOS technology; silicon planar photo-
Sensors)

Sensor’s packaging (fundamentals of packaging,
chip-packaging; connection techniques; special pac-
kages)

Advanced integrated microactuators (electrostatic
motors, positioners, optical components; mechanical
resonators and filters)

sensor’s and actuator’s

and

IpenucnutHe o0aBe3e:
Ypahene nadboparopujcke Bexoe.

Preexam duties:
Carried out laboratory practices.

OO0.1MM HacTaBe M HAYHH NPOBepe 3HAbA:

[penaBama; Pauyncke (N) u Jlaboparopujcke (L)
BexOe; Koncynranuje.

Hcnnt je nmucmenn n ycmenu. [Incmenn neo ucrimra
je enmmmuHaropan. O6a nena ce Mmojaxy y NMUCMEHO)]
¢dopmu.

Ornena ucnurta ce GopMHpa Ha OCHOBY ycIiexa U3
ma00paTOPHjCKIX BEXOW, MHUCMEHOT H YCMEHOT
Jer1a UCIHTA.

Mode of studies and evaluation:

Lectures; Practices (problem solving (N), labs. (L));
Consultations.

The exam is written and oral. Written part of the
exam is eliminatory. Both parts of the exam are
expressed in written form.

The exam grade comprises the results on labs.,
written and oral part of the exam.

Jlutepatypa * Literature:

1.

3.

M.ITonosuh, Censzopu u mepema, BEILI, beorpan, 1995 - ogrosapajyha mormnasipa
2. M.Ionosuh, Cenzopu y pobotuun, BEIL, beorpazn, 1994 - oaromapajyha mornasspa
D. Shetty, R. A. Kolk, Mechatronics System Design, (Actuating Devices), PWS, 1997
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Cmep*Course: MEXATPOHHUKA * MECHATRONICS

Ipeamer*Subject: | MIPOI'PAMUPAIE U TIPUMEHA ITPOTPAMABUJIHO JJOTUYKNUX KOHTPOJIEPA

02 MT 217 PROGRAMMING AND IMPLEMENTATION OF PROGRAMMABLE LOGICAL CONTROLLERS
Yxymnan 6poj yacoBa y ceMecTpy Total number of hours per semester
Cemectap IIpenaBama Bex6e Semester Lectures Practices
VIII 45 45(L) VIII 45 45(L)

Canpikaj / cTpyKTypa npeamera: Contents / Structure of the subject:
e Veoay IJIK e Introduction to PLC
e  Crpykrypa IIJIK e  Structure of PLC
e IIporpamupame I1JIK: e  Programming language PLC:

—  Cexsennuonanay QyHKIMOHAIHY JHjarpam —  Sequential functional chart

—  CTpyKTYpHH TEKCT —  Structure text

—  Jlucra uHCTpYKIIHja Instruction list
—  JlecTBUuacTu amjarpam Ladder diagram
—  DyHKIMOHATHU OJIOK JHjarpam. —  Functional block diagram

e Da3u KOHTpOJIEpU e  Fuzzy controllers
e TlosesuBame [TJIK e Networking PLC
e Uspana npojekara ca [IJIK e Design systems with PLC
e IIpumene [JIK e Applying PLC
Hpeancnurne obaBese: Preexam duties:
e [lomoskeHN UCTTUTH U3 TIPEAMETA: e Passed exams in :
- KoMrmoHeHTe TeXHOJOMKNUX CHCTeMa - Components of Technological Systems
- CeH30pH U aKTyaTopu - Sensors and Actuators
OO0aUIH HACTABE H HAYHH MPOBeEpPe 3HAKA: Mode of studies and evaluation:
e Ilpemasama; Jlaboparopujcke BexOe (L); | @  Lectures. Laboratory (L) practices. Consultations.

Koncynranuje. . . .
e  The exam is written and oral. Written part of the exam

e Hcmur je mucmMeHm W ycMmeHu. llucmenu neo is eliminatory.

WCTHTA je eTMMUHATOPAH. . .
e The exam grade comprises the results on labs. written

e Ouena ncnura ce (opMUpa Ha OCHOBY ycCIexa U3 and oral part of the exam.
112a00paToOpHjCKUX BEXKOH, MUCMEHOI U YCMEHOT
Jielia UCTIHTA.

Jlutepatypa*Literature:

1. R. Ackermann, J. Franz, T. Hartmann, A. Hopt, M. Kantel, B . Plagemann, IIporpamabmwiHo ynpasisame, @TH,
Hosu Cax, 1990.

2. R. Ackermann, J. Franz, T. Hartmann, A. Hopt, M. Kantel, B . Plagemann, [IporpamaOunso ynpassbame — BHIIN
kypc, ®TH, Hosu Can, 1990.

3. R. Ackermann, J. Franz, T. Hartmann, A. Hopt, M. Kantel, B . Plagemann, OnpxaBame cuctema ca mporpama-
OowHO ornykuM KoHTposepuma, @TH, Hosu Cam, 1990.

4. C. CrankoBcky, [IporpamMaOuitHO TOTHYKKA KOHTPOJIEPH U BUXOBA IIPHMEHA (y MIPHIIPEMH).

5. B.Plagemann, , IPC Recipe Book, Esslingen, 2000.
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Cmep*Course:

MEXATPOHUKA * MECHATRONICS

Ycemepemwe*Subcourse: MEXATPOHUKA, POBOTUKA U AYTOMATU3ALIUJIA *
MECHATRONICS, ROBOTICS AND AUTOMATION

IIpeamer*Subject: TEXHOJIOI'NJE PYKOBAIBA MATEPUJAJIOM
02 MT 331 MATERIAL HANDLING TECHNOLOGIES
Yxynas 6poj yacoBa y ceMecTpy Total number of hours per semester
Cemectap IIpenaBama Bexoe Semester Lectures Practices
VII 30 40(N)+20(L) VII 30 40(N)+20(L)

Capp:kaj / cTpyKTypa npeaMera:

Jedunnimja u moaena cucteMa 3a pyKoBambe
Matepujaom (PM)

daze Toka MaTepujaia

Tpaucnopt

Cxnagumremne

CrpyKTypa cuctema 3a pyKoBambe MaTeprjaioM
KBanurer ¢pyHKkMoHnCama cucrema 3a PM
Bpewme tpancnopra

TpaHcnOpTHH LUKITyCH

Tpomkosu PM

IHoacucremu cucrema 3a PM

U3bop cpencrasa 3a PM

AyTtomartuzanyja cuctema 3a PM

Contents / Structure of the subject:

Definition and classification of Material Handling
(MH) systems

Phases of material flow

Transport

Storage and warehousing

MH system structure

Quality of functioning of MH system
Transportation time

Transportation cycles

MH costs

MH subsystems

MH equipment selection

Automation of MH systems

Hpeancnurne obaBese:

Ypahen cemuHapcku pajn

(CemuHapCKH paj 3aMemYje MMCMEHH JI€0 UCTINTA)

Ypalene naboparopujcke BexOe

Preexam duties:

Accomplished seminar paper
(Seminar paper substitutes written part of the exam)
Carried out labs.

O01MuM HACTaBe M HAYHH NIPOBeEpe 3HAA:

[IpenaBame. Pauyncke (N) u JlaGopaTtopwmjcke

BexOe (L). Koncynranuje.

Hcnur je nucmenu u ycMmeHu. [IncMenn geo nermra

j€ eMMMHHATOPaH.

Onena ucmmra ce GopMupa Ha OCHOBY yCIeXa W3
CEMUHApCKOI'  paja,

nabopaTropujcKux  BexOwu,
MIMCMEHOT W YCMEHOT JIeJia MCIIUTA.

Mode of studies and evaluation:

Lectures; Practices (problem solving (N), labs. (L));
Consultations.
The exam is written and oral. Written part of the exam
is eliminatory.

The exam grade comprises the results on laboratory
practices, seminar paper, written and oral part of the
exam.

Jlutepartypa * Literature:

Raymond Kulwiec, Material Handling Handbook, John Wiley and Sons, 1985.
enummja, 1., ymuh C., PykoBame MaTepujaiom, (y mpunpemu)

1.
2.
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Cmep*Course: MEXATPOHHUKA * MECHATRONICS

Ycemepemwe*Subcourse: MEXATPOHUKA, POBOTUKA U AYTOMATU3ALIUJIA *
MECHATRONICS, ROBOTICS AND AUTOMATION

Ipeamer*Subject: JAUTUTAJHA YIIPABJbAUKA EJIEKTPOHHUKA
02 MT 332 DIGITAL CONTROL ELECTRONICS
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTtap IIpenaBama Bexo6e Semester Lectures Practices
VII 45 30(N)+15(C) VIl 45 30(N)+15(C)
Canp:kaj / cTpyKTypa npeaMera: Contents / Structure of the subject:
e  AHAIIOTHH CEH30pH. e  Analog sensors.
e  JIUrUTANHU CEH30PH. e Digital sensors
e  AHaIOTHY U3BPITHU OPTaHH . e Analog actuators.
e  JIMTWTATHU U3BPIIIHA OPTaHH. e Digital actuators.
e  MoJenu TUITMYHUX CUCTEMA YIIPABJbarba. e  Models of typical control systems.
e CuHTesa perysaropa y JMCKPETHOM JJOMEHY e Synthesis of digital regulators.
e CuMynanuja JMCKPETHHX yNpaB/baukuX cucteMa | e  Simulation of digital control systems.
e Peamusanuja IMCKPETHUX PErynaTopa e Implementation of digital regulators.
e  ApXuTeKkTypa MHKPOKOHTpOJIEpa e Architecture of microcontrollers.
e JIMrUTaHU U aHAJIOTHU TPWJIArOJIHU CTETICHHU. e Analog and digital interfaces.
e  KOpUCHMYKH NPUIAr0IHU CTENEHU e  User interfaces.
e Meroau npeHoca nojaTaka e Data transfer.
e [Iporpamcka noapuika e System software support.
e JlururanHu NpouecoOpy CUrHasa e Digital signal processors.
[peaucnutHe odaBe3e: Preexam duties:
Ypahene pauyHapcke BexOe. Carried out computing practices.
OO0UIH HACTABEe H HAYHH MPOBEpPe 3HAA: Mode of studies and evaluation:
e Ilpenasama; Pauyncke BexOe (N); Pauymapcke | ¢  Lectures; Practices (problem solving (N); computing
BexOe (C); Koncynranuje. (C)); Consultations.
e Mcmur je nmcmenn u ycmenu. Ilmcmenu jieo | ¢ The exam is written and oral. Written part of the exam
WCIHTA je eTMMUHATOPAH. is eliminatory.
e Ouena ucnura ce popMHpa Ha OCHOBY ycriexa M3 | ¢ The exam grade comprises the results on computing
padyHapCcKUX BEXOM, IIMCMEHOT M YCMEHOT Jefa practices, written and oral part of the exam.
HCTINTA.

Jlutepatypa*Literature:

1. M. Crojuh, lururanau cucTeMu ynpasibama, Hayka, beorpam, 1990.
2. J.B. Peatman, “Design with Microcontrollers,” 1990.
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Cmep*Course: MEXATPOHHUKA * MECHATRONICS

Ycemepemwe*Subcourse: MEXATPOHUKA, POBOTUKA U AYTOMATU3ALIUJIA *
MECHATRONICS, ROBOTICS AND AUTOMATION

Ipeamer*Subject: METOAN OIITUMHU3AILIUJE
02 MT 333 OPTIMIZATION THEORY AND METHODS
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTtap IIpenaBama Bexo6e Semester Lectures Practices
Vil 45 30(N)+15(C) VII 45 30(N)+15(C)

Capp:kaj / cTpyKTypa npeaMera:

o  dopmynanuja npobieMa onTHMHU3AL]E.

e  Teopujcke OCHOBE CTaTHUKE ONTUMHU3AIIH]E.

e  AnamutHyko oxapehuBame excTpema, GyHKIHUje jenHe U
BUIIIC IPOMEHJBUBUX 0€3 OrpaHnYeHA.

e  AnamutHiko ozapehuBame excTpema, GyHKIHUje jenHe U
BHUIIEC TPOMCHJBUBHX Ca OrpaHHYCHUMa THIIA je/HA-
KOCTH U HEjeJHAKOCTH.

e  JIuHeapHO MporpaMupame

e  Hywmepuuxo perraBame jeAHOTUMEH3UOHUX TpoOIIeMa.

e  Hymepuuko pelraBame BHIIEIMMEH3HOHHX Npobiiema
ca 1 0e3 PUCYCTBA OrpaHUYCHA.

e OcHOBe BapHjallHOHOT payyHa.

e  JlupexkTHe MeTo/ie BapHjal[MOHOT payyHa

e  OnruManHO ympaBbame, [10TPjarnHOB NMPUHIMI MakK-
CHMyMa, JMHAMHYKO MPOrpaMHpare, JUHEApHH pery-
JIATOPH.

e  Hymepuuke MeTO/e JUHAMUYKE ONITHMU3ALIH]E.

e CaBpeMeHN ONTHMH3AIMOHU IMOCTIIH: T€HETCKH alro-
pHTaM, cUMyJalija KaJbema.

e [IlpuMepu ONTHUMHU3AIMjE KOHKPETHHX WHKCHEPCKHX
npobieMa

Contents / Structure of the subject:

e Introduction. The nature and organization of optimization
problems.

Basic concepts of optimization.

Multivariable optimization - analitical solution.

Linear programming.

Numerical methods for optimizing a function of one
variable.

Numerical methods for unconstrained multivariable
optimization, nonlinear programming with constraints.
Variation calculation basics

Direct methods of variation calculation

Optimal control

Numerical methods of dynamical opotimization

Modern optimiation techniques

Optimization examples

Hpeancnurne obaBese:
Ypahene pauyHapcke BexOe.

Preexam duties:
Carried out computing practices.

O01MuM HACTaBe M HAYHH NIPOBeEpe 3HAMA:

e [IIpenaBawa; Pauyncke (N) u Pauynapcke (C)
BexOe; KoHcynranuje.

e lcnut ce monaxe nMucMeHo U ycMeHo. [IncMeHu
JIe0 je eIMMHUHATOPaH.

e Orena ce Gpopmupa Ha OCHOBY ycIiexa U3 BExOH,
MMUCMEHOT ¥ YCMEHOT JiejIa UCIIHTA.

Mode of studies and evaluation:

e Lectures; Practices (problem solving (N), computing
(C)). Consultations.

e The exam is written and oral. Written part of the exam
is eliminatory.

e The exam grade comprises the results on computing
practices, written and oral part of the exam.

JIntepatypa*Literature:

1. J.Ierpuh, C. 3no6eu, Henmmueapro nporpamupame, Hayuna kmura, beorpaz, 1983.
2. b. Byjanouh, . Ciacuh, Mertomu ontumu3anuje, Yausepsutetr y Hopom Cany, 1998.
3. Illramnanu MaTepujall KOju OKPHBA II0jeINHA H3Jarama (y OOJHKY ClIajIoBa, IPUKa3aHIX TOKOM HM3JIarama) U

BexOe (IpIMepH U pelIerha 3a1aTaka).
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Cmep*Course:

MEXATPOHUKA * MECHATRONICS

Ycemepemwe*Subcourse: MEXATPOHUKA, POBOTUKA U AYTOMATU3ALIUJIA *
MECHATRONICS, ROBOTICS AND AUTOMATION

IIpeamer*Subject: NPOJEKTOBABE IMPOU3ZBOJHUX CUCTEMA
02 MT 334 PRODUCTION SYSTEMS DESIGN
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTtap IIpenaBama Bexoe Semester Lectures Practices
VI 30 30(N) VII 30 30(N)
VIII 30 30(N) VIII 30 30(N)

Caapekaj / cTpykTypa npeamMera:

OCHOBHHM €JIEMEHTH IMPOU3BOAHUX CUCTEMA

YcnoBu pa3Boja IPOU3BOJHUX CHCTEMA

[IpousBox n mporpaM Mpou3BOIHE

[Ipouec pana v KamauTeT cucremMa

OO6nuKoBame TOKOBA MaTepHjaia

— Tojenmaavyan nprinas y 0OIUKOBAaEKY TOKOBA

— I'pynnu npuna3 y 001MKOBambYy TOKOBA

—  OmnmTy Mozen TOKOBa MaTepHjaia

—  VpaBHOTEXKEHE TOKOBA y CHCTEMY

OO0IHMKOBAKE CTPYKTYpa MPOU3BOIHUX CUCTEMA

—  IIponecHu npunas y o0JMKOBabY CTPYKTypa

— IIpenmernu npuna3s y o0JIMKoOBamy

CTPYKTYpa

—  OcHoOBHe nozyIore 3a 00JIMKOBamkEe CTPYKTYpa

—  OppehuBame eneMeHara cucreMa
OO0JIMKOBame MPOCTOPHHUX CTPYKTYpa

cucTeMa

O06mnmKoBame ToKoBa HH(pOpMaIja

O06nmuKoBame TOKOBA CHEPTHje

—  YTBphUBame eHepreTcKux norpeda

— IIpojexToBame €HEPreTCKUX CTPYKTypa

Kapakrepuctuke Mpou3BOAHUX CHCTEMA

Jlokaryja Mpou3BOHHUX CHCTEMA

Contents / Structure of the subject:

Production systems location

Basic elements of production systems
Conditions of production systems development
Product and production program
Working process and system's capacity
Material flows design

— Individual approach in flows design
—  Group approach in flows design

—  General model of material flows

— Balancing flows in the system
Production structures design

— Individual approach in flows design
—  Group approach in flows design

— Basic elements of structures design
— Defining system's elements

— Design of layout of the system
Design of information flows

Design of energy flows

—  Definition of energy needs

—  Energy structures design
Characteristics of production systems

IIpeaucnuTHe 06aBese: -

Preexam duties: -

OO01MIM HACTABE M HAYHH MPOBepe 3HAA:

[MpenaBama; Pauyncke Bex6e (N); Koncynranuje.

Ucnur je mucmeHm u ycMmeHd. [lucMmenm [neo
WCIHTA je eTMMUHATOPAH.

Orena uctmra ce popMHpa Ha OCHOBY ycCIIexa W3
IIMCMEHOT ¥ YyCMEHOT JieJla UCITUTA.

Mode of studies and evaluation:

Lectures;  Problem  solving  (N)  practices;
Consultations.

The exam is written and oral. Written part of the exam
is eliminatory.

The exam grade comprises the results on written and
oral part of the exam.

JIntepatypa*Literature:

1.

3.

J1. 3enenosuh, IIpojexToBame mpou3BogHuX cuctema, Hayuyna kmura, beorpan, 1987.
2. J1. 3enenoBuh, . hocuh, P. Makcumouh, [IpojekroBame npon3BoaHux cucrema - [Ipupyunuk 3a BexOe, Hayka,

Beorpan, 1992.

[. 3enenosuh, M. hocuh, P. Makcumosuh, [IpupyyHuk 3a mpojeKToBame NPON3BOIHHUX cucTeMa - [lojeanHaunm

npuna3, ®TH Hosu Can, 1992
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Cmep*Course:

MEXATPOHUKA * MECHATRONICS

Ycemepemwe*Subcourse: MEXATPOHUKA, POBOTUKA U AYTOMATU3ALIUJIA *
MECHATRONICS, ROBOTICS AND AUTOMATION

IIpeamer*Subject: MHTEJUTEHTHU CUCTEMHU
02 MT 335 INTELLIGENT SYSTEMS
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemectap IIpenaBama Bex06e Semester Lectures Practices
vl 30 10(N)+10(L)+10(C) VI 30 10(N)+10(L)+10(C)
VIII 30 10(N)+10(L)+10(C) VIII 30 10(N)+10(L)+10(C)

Caapekaj / cTpykTypa npeamMera:

MaremaTruyka JIOr1Ka;
[porpamcku jesux [TPOJIOT
IIpocTop crama;
IIpongykuuonu cucremy;
Crpareruje nmpeTpaxnBama;
[IpencraBibame 3Hawa,
MammHCcKO y4ene;
Excnieptau cucremu;
Heyponcke mpexe;

®da3u noruka;

I'enercku anropurmy;
WutenurenTHy ypehaju
WHurenurente Mpexe
WnTenureHTHH cCUCTEMHI

Contents / Structure of the subject:

Mathematics logic
Programming language PROLOG
State space

Production systems
Search algorithms
Knowledge representation
Machine learning

Expert systems

Neural networks

Fuzzy logic

Genetic algorithm
Intelligent devices
Intelligent networks
Intelligent systems

IIpeancnutHe o0aBese:
Ypahere pauyHapcke u 1abopaToprjcke BexoOe.

Preexam duties:
Carried out computing and laboratory practices.

O0JiMM HACTaBe U HAYMH NpoBepe 3Hamba:

[IpenaBama; Pauyncke Bexx6e (N); Pauynapcke
BexxOe (C); JlaGopatopujcke Bexbe (L);
Koncynranuje.

Ucnur je mucmenn u ycmend. [lucmeHm peo
WCIHTA je eTMMHUHATOPAH.

Orena ncrinra ce (opMHpa Ha OCHOBY ycIiexa M3
padyHapCKHX, J1a00paTOPHjCKUX BEXOHU, TMCMEHOT
W YCMEHOT JieJla HCIHTA.

Mode of studies and evaluation:

Lectures; Practices (problem solving (N); computing
(C), labs. (L)); Consultations.

The exam is written and oral. Written part of the exam
is eliminatory.

The exam grade comprises the results on computing
and laboratory practices, written and oral part of the
exam.

Jlutepatypa*Literature:

1.
2.

3.

Jornkouh M., Bemrauka unrenurennyja, @uwmmn Bumsuh, beorpan, 1994,
Jorkouh M., OrmanoBuh 3., CrankoBcku C.: Bemtauka WHTEIMICHIINM]ja, HHTCIUTCHTHE MAIIUHE U CHCTEMH,

Kpyr, beorpan, 1997.

Bojuh ., Benamesuh /1., Mummuh B., 36upka 3agaraka U3 ekcrepTHUX cuctema, EnekrporexHuuky (akyiarer

Beorpan, beorpan 1996.

CrankoBcku C., Anapuh /1., 30upka 3aaTaka U3 MHTEIUICHTHAX CHCTEMa, Y IPUIIPEMHU
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Cmep*Course: MEXATPOHHUKA * MECHATRONICS

Ycemepemwe*Subcourse: MEXATPOHUKA, POBOTUKA U AYTOMATU3ALIUJIA *
MECHATRONICS, ROBOTICS AND AUTOMATION

IIpenmer*Subject: AYTOMATU3SAIINJA TIPOLECA PAJIA
02 MT 336 FACTORY AUTOMATION
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTtap IIpenaBama Bexoe Semester Lectures Practices
vl 30 30(L) VII 30 30(L)
VIII 30 30(L) VIII 30 30(L)
Canp:kaj / cTpyKTYpa npeaMera: Contents / Structure of the subject:
e 1300p TeXHUKE ayTOMATU3AIH]E e  Selecting automation system
e TIHeyMaTCKH yNpaB/bauyku CUCTEMH ¢ Pneumatic control systems
e  Xuapay/Ju4HM yHpaB/bauKu CHUCTEMH e Hydraulic control systems
e EJIeKTPONHEYMATCKH yIIPABILAYKH CHCTEMH ¢ Electropneumatic control systems
e EJIeKTPOXUIPYJIMYHHU YIIPaB/bauKH CHCTEMH ¢  Electrohydraulic control systems
Hpeancnurne obaBese: Preexam duties:
e [lomokeH UCIUT U3 MIPEIMETA: e Passed exam in:
- KoMmrioHeHTe TeXHOJIOMIKUX CHCTEMa - Componenets of Technological Systems
e VYpahene naboparopujcke BexoOe e  Carried out labs.
OO0uIM HACTABEe H HAYHH MPOBeEpPe 3HAA: Mode of studies and evaluation:
e [IlpenaBama; Jlaboparopujcke  BexOe (L); [ e  Lectures. Laboratory (L) practices. Consultations.
Koncynranuje. . . .
e  The exam is written and oral. Written part of the exam
e Jleo rpamuBa u3 JIOTHYKE  LENMHE Ce  MOKe is eliminatory.
noylaraTd y BHIY KoJokBHjyma. KonokBujym je
neo ucnura. KojokBujyMm u ucnut cy nucmenn u | ®  The exam grade comprises the results on laboratory
ycMenH. [Iucmen 1ieo je enmMMuHaTopaH. practices, partial exam, written and oral part of the
e Ouena ncnura ce (opMUpa Ha OCHOBY ycCIexa W3 exam.
J1a00paTOPUjCKUX BEXKOH, KOJIOKBH]yMa, TUCMEHOT U
YCMEHOT JIef1a UCIHTA.

Jlutepatypa*Literature:

1. J. Xacebpunk, P. Kobnep, OcHoBr HEyMaTcKor ynpasisama, DTH, Hosu Can, 1989.
2. 1Heuumja, A., [ITneymaTcku cucremMu: ynpasibame, (Y IPUIPEMH)

3. Casuh, B. YpHa xunpaynuka, Mkoc, Hosu Can,1997.

4. CranxoBcky, C.: EnextponHeyMaTCKu yIpaBbauky CUCTEMH, (Y IPUIIPEMH)
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Cmep*Course:

MEXATPOHUKA * MECHATRONICS

Ycemepemwe*Subcourse: MEXATPOHUKA, POBOTUKA U AYTOMATU3ALIUJIA *
MECHATRONICS, ROBOTICS AND AUTOMATION

Ipeamer*Subject: MEXATPOHUKA
02 MT 337 MECHATRONICS
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTtap IIpenaBama Bexoe Semester Lectures Practices
VIII 30 20(N)+10(L) VII 30 20(N)+10(L)
IX 30 30(N) IX 30 30(N)

Caapekaj / cTpykTypa npeamMera:

VYBOJ y MEXaTPOHUKY

[pornec kOHCTpyHCamhba MEXaTPOHUYKHUX CHCTEMA

— OcHoBe 1porieca KOHCTpyHCamba

— OyHKIMOHAIHA HHTETPAIKja CeH30pa U
aKTyaropa

— IIpocTopHa nHTErpanuja noJcCucTeMa u CucTeMa

— Jledunucame ¢GyHKIMja yHIpaB/bayKoOr CHCTEMa
Ha 0a3W MHTEIMTEHTHOT MOHAMIAka U MOTPeOHN
HUBO (DIEKCHOMIIHOCTH 003uMpoM Ha Moryhe
cuTyaruje

— Tumcku pag

[Tpumepr MeXaTpOHMYKUX KOHCTPYKIIH]ja

Contents / Structure of the subject:
e Introduction to mechatronics
e  Design process of mehatronics systems
- Basic of design process
- Functional integration of sensors and actuators
- Dimensional integration of systems and subsystems
- Defining of control systems functions based on
intelligent behavior and requaried level of
flexibility considering possible sitautions
- Team work
e Examples of mehatronics designs

[peaucnutHe odaBe3e:

TTosyioxeHu uCcUTU U3 npeamMeTa:

- MamuHcku eneMeHTu

- CucreMu ayTOMaTCKOT yIpaBJbarba
Ypahene naboparopujcke BexOe

Preexam duties:
e Passed exams in :
- Machine elements
- Automatic control
e  Carried out labs.

O0JiMM HACTaBe U HAYMH NpoBepe 3Hamba:

[IpenaBama; Paayncke (N) u Jlaboparopujcke (L)
BexOe; Koncynranuje.

Hcnur ce nmonaxe myteM uspane ypehaja kojum ce
peanmsyje 3ajaTak 3ajaT Ha IOYETKY Kypca.
OrieHa oJjpakaBa CTEICH U KBAIUTET UCITYHEHOC-
TH 3aXTeBa IIOCTAaBJbEHHUX 3amaTkoM. Ypehaj ce
peanu3yje THMCKH.

Orena ucrmra ce ¢popMHpa Ha OCHOBY yCII€xa W3
J1a00paTOpHjCKUX BeKOM 1 00aBE3HMX 3a1aTaKa.

Mode of studies and evaluation:
e Lectures; Practices (problem solving (N), labs. (L));
Consultations.

e The exam is performed by realizing device which
have to fulfill task imposed to the students at the
beginning of the course. The grade reflect degree and
quality of the fullfilment of task requirements. Device
is realized by teamwork.

e The exam grade comprises the results on laboratory
practices and obligatory tasks.

JIntepatypa*Literature:

1.
2.

D. Shetty, R. Kolk, Mechatronics System Design, PWS Publishing Company, 1997.
L. Kamm: Understanding Electro-Mechanical Engineering — An introduction to mechatronics, IEEE press, 1995.
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Cmep*Course: MEXATPOHHUKA * MECHATRONICS

Ycemepemwe*Subcourse: MEXATPOHUKA, POBOTUKA U AYTOMATU3ALIUJIA *
MECHATRONICS, ROBOTICS AND AUTOMATION

Ipexmer*Subject: CUCTEMM 3A HAATJIEJAIBE U BU3YEJIN3ALINJY ITPOILECA

02 MT 338 SYSTEMS FOR SUPERVISION AND PROCESS VISUALIZATION
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTtap IIpenaBama Bexoe Semester Lectures Practices
Vil 30 30(L) VI 30 30(L)
IX 30 30(L) IX 30 30(L)
Canp:kaj / cTpyKTYpa npeaMera: Contents / Structure of the subject:
e  AKBHU3WIIMja CHTHAJIA,; e Signal acquisitions
e Hanrnename u npouecupame gorahaja; e Supervisory and processing of events
e  VmpaBibame NpoLECcCHMa; e  Control process
e Ilpukynbame nojaTaka U3 HHILYCTPU]CKHX e Data acquisitions of industrials process
npoueca; e  Chronology and analysis of events
e Xpouonoruja gorahaja u aHammu3a; e  Process visualization
e  Buseynuzanuja nporeca; e Reports
e Ilpopauynu 1 H3BELITAjH; e  Special functions
o CrnenujanHe QpyHKIH]E; e  Telemetry
e  Tenemerpuja; e  HMI and MMI interfaces
e HMI u MMI unrepdejcu e Displays
e Jlucnneju; e WEB oriented applications
e WEB opujeHTUCaHE CUCTEMU; e  Systems for supervisory of non industrial process
o Cucremu sa Ha30p HE HHYCTPH]CKUX IIpoOLIECca e  Security of systems for supervisory
e  bBe30eaHOCT y CHCTEMUMA 33 HATIIENAhE
[peaucnutHe odaBe3e: Preexam duties:
e  VYpahene naboparopujcke Bexoe. e  Carried out laboratory practices.
e [lomoskeHN UCTTUTH U3 TIPEAMETA: e Passed examsin :
- Ayromaruzanuja nporeca paja - Factory Automation
- IIporpamupame 1 npumena [1JIK - Programmable Logic Controlers
OO01MIM HACTABE M HAYHH MPOBepe 3HAA: Mode of studies and evaluation:
o IlpenaBamwa; JlaGoparopujcke  BexOe (L); [ o  Lectures; Laboratory (L) practices; Consultations.
Koncynramnmje. ) ) )
e The exam is written and oral. Written part of the exam
e Hcmur je mucMeHm W ycMmeHH. llmcmeHu neo is eliminatory.
UCIIUTA j& eTMMHUHATOPAH. .
e The exam grade comprises the results on laboratory
e OueHna ucnura ce popMupa Ha OCHOBY ycCIeXa U3 practices, written and oral part of the exam.
712a00paTopHjCKUX BEXKOHM, MUCMEHOI U YCMEHOT
JieJia UCIINTA.

Jluteparypa*Literature

1. Barfield L., The User Interface, Concepts and Design, Addison Wesley, 1993.

2. B. M. Weedy, B. J. Cory, Electric Power Systems, 4th Edition, J.Wiley, 1998.

3. Lindsay W. MacDonald, Anthony C. Lowe, Display Systems: Design and Applications, J.Wiley, 1998.

4. N. Kirianaki, S. Yurish, N. Shpak, V. Deynega, Data Acquisition and Signal Processing for Smart Sensors,
J.Wiley, 2002.
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Cmep*Course: MEXATPOHHUKA * MECHATRONICS

Ycemepemwe*Subcourse: MEXATPOHUKA, POBOTUKA U AYTOMATU3ALIUJIA *
MECHATRONICS, ROBOTICS AND AUTOMATION

Ipexmer*Subject: PAYYHAPCKA UHTETPAIIJA ITPOU3BOJHUX CUCTEMA

02 MT 339 COMPUTER INTEGRATION OF MANUFACTURING SYSTEMS
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTtap IIpenaBama Bexoe Semester Lectures Practices
IX 45 16(N)+14(C) IX 45 16(N)+14(C)
Canp:kaj / cTpyKTypa npeaMera: Contents / Structure of the subject:
e VeoayCIM e Introduction to CIM
e Ilpernen nocrojehux CIM monena e Overview of existing CIM models
e ISO-OSI pedepertHn Mmoaen o ISO-OSI reference model
e Tomnoruja Mpexa u MpexHE KOMyHHUKal1je e Net topologies and net communications
e  1IpOTOKOIM HHIYCTPHjCKHX MpEXKa: e Industrial networks protocols:
—  Profibus —  Profibus
—  Foundation Fieldbus —  Foundation Fieldbus
—  Wireless Ethernet —  Wireless Ethernet
- ASI - ASI
—  DeviceNet. —  DeviceNet.
e Hauunu ysohewa CIM-a u ananuza npeaHocTd B | ¢ Methods of CIM introduction and analysis
MaHa e Examples of CIM facilities
e IIpumepu CIM nocrpojema
[peaucnutHe odaBe3e: Preexam duties:
e  Vpalhene pauyHapcke BexOe. e  Carried out computing practices.
e TloyoXXeHHU UCITUTH U3 TIPEAMETA! e Passed exams in :
- IIporpamupame u npumena ITJIK - Programmable logical controllers
- Ayromarusamja nporeca paja - Factory automation
- KoMIoHeHTe TEeXHOJOUIKUX CHCTEMa - Components of Technological Systems
O01MuM HACTaBe M HAYHH NPOBepe 3HAWA: Mode of studies and evaluation:
o Ilpenasama; Pauyncke BexOe (N); Pauynapcke | ¢  Lectures; Practices (problem solving (N); computing
BexoOe (C); Koncynrauuje. (C)); Consultations.
* Momur je mucmenu u ycmenu. IMCMEHM J€O | o Tpe exam is written and oral. Written part of the exam
UCIUTA j& eTMMUHATOPAH. is eliminatory.
*  Ouena ucnuta ce opmupa Ha OCHOBY YCTIEXa 3 | o The exam grade comprises the results on computing
patiyHapCKUX BEHKOM, MHCMEHOT M yCMEHOT 1ena practices, written and oral part of the exam.
UCIIUTA.

Jlutepatypa*Literature:

1. U. Rembold, B.O. Nnaji, Computer Integrated Manufacturing And Engineering, Addison Wesley Publishing
Company, 1993.

2. P. Ranky, Computer Integrated Manufacturing: An Introduction with Case Studies, Prentice Hall International
Ltd, UK, 1996.

3. b. boposan, [I. llemunja, C. CrankoBckyu, PauyHapoM MHTErpHCcaHy POU3BOIHH CHCTEMH (Y IPUIIPEMH)
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Cmep*Course:

MEXATPOHUKA * MECHATRONICS

Ycemepemwe*Subcourse: MEXATPOHUKA, POBOTUKA U AYTOMATU3ALIUJIA *
MECHATRONICS, ROBOTICS AND AUTOMATION

IIpenmer*Subject: NMILUVIEMEHTALIMJA AYTOMATHU30BAHUX CUCTEMA
02 MT 340 IMPLEMENTATION OF AUTOMATED SYSTEMS
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemectap IIpenaBama Bexoe Semester Lectures Practices
IX 30 16(N)+14(L) IX 30 16(N)+14(L)
Canp:kaj / cTpyKTYpa npeaMera: Contents / Structure of the subject:
e VeogyUAC e Introduction to IAS
e  Crenuduxauuja 3axresa e  Requirements specifications
e  Amnanuza 3axTeBa e  Requirements analysis
e  Kpurepujymu uzbopa onpeme e  Criteria for equipments
e U300p MeToje POjeKTOBamka e  Project management
e  Mopuenu npojekTa e Project model
e  U3pana npojekra e Design project
e  VHcramanuja/mymrame y paji e Installation/commissioning
e  OppxaBamwe e  Maintain
o Tpaxeme rpemaka e  Faultfinding

IIpeancnutHe o0aBese:
e  Vpalhene maboparopujcke BexOe
e [lomoxeHW UCITUTH U3 TIpEAMeTa:
- IIporpamupame u npumena TTJIK
- Ayromarusanmja rporeca paa
- KoMmoHeHTe TEXHOJONIKHX CHCTEMa

Preexam duties:
e  Carried out labs.
e Passed exams in :
- Programmable logical controllers
- Factory automation
- Components of Technological Systems

O01MuM HACTaBe M HAYHH NIPOBeEpe 3HAMA:

e [lpenaBame; Pauyncke (N) u Jlaboparopujcke
BexOe (L); Koncynranmje.

e  Vcnur je nucMenu u ycMmenu. [IncMenu geo nermra
j€ eMMMHIHATOpaH.

e Ouena ncnura ce (opMUpa Ha OCHOBY ycCIexa W3
1a0opaTOPHjCKUX BeXKOM, MICMEHOT M YCMEHOT
JieT1a UCIUTA.

Mode of studies and evaluation:

e Lectures; Practices (problem solving (N); labs. (L));
Consultations.
e  The exam is written and oral. Written part of the exam
is eliminatory.
e The exam grade comprises the results on labs., written
and oral part of the exam.

JIntepatypa*Literature:

1. Hess, S., 99 Example of Pneumatic Application, Esslingen, 2000.

2. Lotter, B., Manufacturing Assembly Book, Esslingen, 1991.

3. Plagemann, B., IPC Recipe Book, Esslingen, 2000.

4. Manual for Process Tehnology, Theory&Practice, FESTO, 2000.

5. Manual for the Food Processing and Packing Industry, Theory&Practice, FESTO, 2000.
6. Manual for the Electronics and Mechatronics Industry, Theory&Practice, FESTO, 2000.
7.

CrankoBcku C., Hlenuinja, J., Boposan b., IMiuiemenTanuja ayroMmaTu3oBanux cucreMa (y NpuIipeMu)
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Cmep*Course: MEXATPOHHUKA * MECHATRONICS

Ycemepemwe*Subcourse: MEXATPOHUKA, POBOTUKA U AYTOMATU3ALIUJIA *
MECHATRONICS, ROBOTICS AND AUTOMATION

IIpeamer*Subject: OCHOBE MAHIIMHCKE BU3UJE
02 MT 341 PRINCIPLES OF MACHINE VISION
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTtap IIpenaBama Bexoe Semester Lectures Practices
IX 30 15(N)+15(C) IX 30 15(N)+15(C)

Capp:kaj / cTpyKTypa npeaMera:

e OcHOBHa Hzeja M HAMEHA MAIIMHCKE BU3Hj€.
OCHOBHE KOMITOHEHTE MAaIlIMHCKE BU3Hje:
MEXaHWYIKH MaHUITYJIaTOPHU, OCBETIbEHHE, ONTHUKE
KOMITOHEHTE, KaMepe, Ipeaodpaja ciuke, ajro-
PHUTMHU 32 00pasy CIMKE, IPUMEHA.

e [Ipumena mammHcke Bu3mje. [Ipumepn, KopucHu-
114, [IPOLICHA TPIKUILITA.

e OOpapna ciuke. OCHOBHH IIOCTYIIH aKBU3ULIUjE U
oOpaze ciuke. IIpencTaBibame CIUKe.

e Vruiaj cucrema 3a ocBeTJbaBame. AHaNN3a pas-
JMYUTHX BapHjaHTH OCBETJbaBabha U CEH30PCKUX
eJIeMeHara.

e (OOpapna cimke ca HHjaHCama CUBOT. JImHeapHU 1
HENMUHEapHH NocTynuu. [ 106a1HN U pernoHaIHu
MOCTYMIH. AHANM3a U MOAU(DUKAIHja XIUCTOrpaMa

e  OOpana OuHapHE CITUKE.

e (OOpana ciuke y 00ju.

e OCHOBHM IPUHIMIIN BU3YEITHOT yIpaBJbamba
(cepBoncama).

e  OCHOBHH €JIEMEHTHU CTEPEOBHU3H]E.

Contents / Structure of the subject:

e Principles and purpose of Machine Vision. Principal
components: mechanical manipulators, lighting,
optical components, cameras, image preprocessing,
algorthms for image processing, applications.

e Machine vision applications. Examples, users, market
estimation.

e Image processing. Image acquisition. Image
presentation.

e  The influence of the lighting systems. Various lighting
models and sesor elements.

e  Grey scale image processing. Linear and non-linear

algorithms. Global and regional algorithms.

Histogram analysis and modification.

Binary image processing.

Color iamge processing.

Principles of visual servoing.

Principles of stereo vision.

IpenucnurHe 06aBe3e:
Ypahene pauynapcke Bexoe.

Preexam duties:
Carried out computing practices.

O0JiMM HACTaBe U HAYMH NpoBepe 3Hamba:

e [IpenaBama; Pauyncke BexOe (N); Pauynapcke
BexOe (C); Koncynranuje.

e lcmur je mucmMeHn u ycMmeHH. [lucmenm [neo
UCIIUTA j& eTMMHUHATOPaH.

e OrmenHa ucniura ce popMupa Ha OCHOBY ycIiexa M3
pauyHapcKUX BeXOH, MHCMEHOI W YCMEHOT Jielia
UCTINTA..

Mode of studies and evaluation:
e Lectures; Practices (problem solving (N); computing
(C)); Consultations.

e The exam is written and oral. Written part of the exam
is eliminatory.

e The exam grade comprises the results on computing
practices, written and oral part of the exam.

JIntepatypa*Literature:

1. B.G. Batchelor, & P.F.Whelan, "Intelligent Vision Systems for Industry", Springer Verlag, London & Berlin, 1997.

2. YyOeHHK Ha CPIICKOM je3UKY y NPUIPEMHU
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Cmep*Course:

MEXATPOHUKA * MECHATRONICS

Ycemepemwe*Subcourse: MEXATPOHUKA, POBOTUKA U AYTOMATU3ALIUJIA *
MECHATRONICS, ROBOTICS AND AUTOMATION

IIpeamer*Subject: HEUHIAYCTPUJCKA POBOTUKA U AYTOMATHU3AILINJA
02 MT 342 NONINDUSTRIAL ROBOTICS AND AUTOMATION
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTtap IIpenaBama Bexoe Semester Lectures Practices
IX 45 20(N)+10(L) IX 45 20(N)+10(L)

Capp:kaj / cTpyKTypa npeaMera:

e  CepBucHH pobOTH

-y nomahuHCTBY

-y rpaheBuHApPCTBY

- Xa3apIHHUM CpeluHaMa

- WHCIEKIHjCKU podOTH

- CHacWJIauku poOOTH
XyMaHoHU poOOTH
YoBek — poOOT HHTEpaKIHja
Kyhna ayromaru3zanuja

[ ]
[ ]
[ ]
e Ayromaruzanuja y 3rpajgama

Contents / Structure of the subject:

Service robots
- in home
- in construction engineering
hazardous environments
inspection robots
- rescue robots
Humanoid robots
Man — Robot interaction
Home automation
Automation in buildings

IIpeancnutHe o0aBese:
e  VYpalhene maboparopujcke BexOe
e [lonoxeHH UCITUTH U3 IPEAMETA:
- HWupyctpjcka podoTtrka
- AyromMarizanmja nporeca pazia
- Mukpormponecopcka eleKTpOHUKA

Preexam duties:

Carried out labs.

Passed exams in :

- Industrial Robots

- Factory Automation

- Microprocessor Electronics

O01MuM HACTaBe M HAYHH NIPOBeEpe 3HAMA:
o [lIpenaBama; Pauyncke (N) u Jlabopatopujcke (L)
BexOe; KoHcynranuje.

e Ucmut ce momaxe myTeM wu3pajie u ogOpaHe ce-
MHUHAPCKOT paja.

e Ouena ncnura ce (opMUpa Ha OCHOBY ycCIexa W3
m1a00paTOPHjCKIX BEXKON M CEMHHAPCKOT pajia.

Mode of studies and evaluation:

Lectures; Practices (problem solving (N), labs. (L));
Consultations.

To pass the exam the seminar paper should be written
and defended.

The exam grade comprises the results on labs. and
seminar paper.

Jlutepatypa*Literature:

1. M. E. Roshe, Robot Evolution: The Development of Anthrobotics, J.Wiley, 2002.
2. K.Gupta, A. P. del Pobil, Practical Motion Planning in Robotics: Current Approaches and Future Directions, , J.Wiley, 1998.
3. M. Vincze, G. D. Hager, Robust Vision for Vision-Based Control of Motion, J.Wiley, 2002
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HACTABHU IMTPOT'PAMMU — YCMEPEE: MEXATPOHUKA Y MEXAHU3ALINIU
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Cmep*Course:

MEXATPOHUKA * MECHATRONICS

Ycemepemwe*Subcourse: MEXATPOHUKA Y MEXAHU3ALIUJU *
MECHATRONICS IN MECHANIZATION

IIpeamer*Subject: OINIPEMA MOTOPHHUX BO3UJIA
02 MT 551 MOTOR VEHICLE EQUIPMENT
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTtap IIpenaBama Bexo6e Semester Lectures Practices
Vil 30 14(N)+16(L) VII 30 14(N)+16(L)

Capp:kaj / cTpyKTypa npeaMera:

Jedunaninja w kiacupukamja ompeMe BO3WIIA.
OmpeMa 3a peyKUuWjy BasOyllHE W CTPYKTypallHe
Oyke y yHyTpammocTH KabuHe Bo3mina. Ompema 3a
penykiujy Oyke KOjy BO3WIAa €MHTY]y Y OKOJIMHY.
Teopuja cnywajHux ocuuiandja Bo3uia, Kompop
BOKEbE M OINpPEeMa 3a PEIyKIHjy OCHWIAllja Koje
JieNlyjy Ha Bo3auya M IyTHUKe Yy Bo3wiy. Ompema 3a
HOpMaJIM3aIH]y MUKPOKINME y KaOMHH.
EnexrponHcrananuja Bosmna. Ypehaju u ompema 3a
o0e30chuBame H00pe BHIUBMBOCTH M3  BO3WIIA.
VYpehaju 3a cBemIOCHY W 3BYy4YHY CHUTHaJIM3aLH]y.
Wnpukatopy wu wmepHm ypehaju. Ompema 3a
Mo0OJBIIANLE AKTUBHE U ITaCUBHE 0€30€IHOCTH BO3MIIA.
Byunu ypehaju. Cneumduuna enexrponuka (GPS,
OBD, mynTuMeanja u 0cTaio) y Bo3uiy. EpronoMcku
ACIIeKTH M3Be0e YHYTpaIlber IPOCTOpa BO3UIIA.

Contents / Structure of the subject:

Definitions and classifications of vehicle equipment.
Equipment for reduction of air born and structural noise
inside the vehicle's cab. Equipment for reduction of
vehicle's noise emitted in environment. Vehicle random
oscillation theory, ride comfort and equipment for
reduction of oscillations affecting driver and passengers
inside of vehicle. Normalization of microclimate inside the
vehicle's cab. Electro-installation of vehicle. Equipment
for obtaining good visibility for driver. Equipment for
sound and light signals. Indicating and measuring
equipment. Improving of active and passive safety.
Towing devices. Specific electronic devices (GPS, OBD,
multimedia and etc.). Ergonomic aspects of vehicle's
interior design.

IIpenucnutHe o6aBe3e:
Ypahene naboparopujcke BexOe.

Preexam duties:
Carried out laboratory practices.

OO01MIM HACTABE M HAYHH MPOBepe 3HAA:

e  IlpemaBame; Pauyncke (N) um JlabopaTtopmjcke
BexOe (L); Koncynrammje.

e  lcnur je nucMeHu.

e Ouena ncnura ce opMUpa Ha OCHOBY ycCIexa U3
71a00paTOPHjCKUX BEKOH U IICMEHOT HCITUTA.

Mode of studies and evaluation:

e Lectures; Practices (problem solving (N); labs. (L));
Consultations.

e The exam is written.

e The exam grade comprises the results on labs. and
written exam.

Jlutepatypa*Literature:

1. Yacwu ®., Onpema Bo3miIa, pyKOIHC ca PELEH3UjOM 1 0Jj00pemeM 3a mramname, ®TH, Hosu Cazn, 1997.
2. Yacwu @., Knunap U., Mysukpasuh B.: CaBpemeHe TeHIeHLMje y ayTOMOOMIICKO] TEXHUIM — MexaHuuke
KoMITOHeHTe U enekTpoHcku cuctemu, JIJIOP, Hosu Cag, 2001.
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Cmep*Course:

MEXATPOHUKA * MECHATRONICS

Ycemepemwe*Subcourse: MEXATPOHUKA Y MEXAHU3ALIUJU *
MECHATRONICS IN MECHANIZATION

Ipeamer*Subject: MEXATPOHUKA MOTOPA CYC
02 MT 552 MECHATRONIC OF IC ENGINES
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTtap IIpenaBama Bex6e Semester Lectures Practices
VII 30 14(N)+16(L) VII 30 14(N)+16(L)
Canp:kaj / cTpyKTYpa npeaMera: Contents / Structure of the subject:
Bpcre n npunnumm paga. Pagau nukiycu: Teopujckn u| Operational principls and  kinds. Working cycles:

HOJTyTeOpHjcKU. AHalu3a CTBapHUX HuKiyca. [Ipomec
W3MEHE pajJHe MaTepHje Kox 4-TaKTHUX MoTopa H
cnenuduyHOCTH 2-TakTHUX MOTOpa. [Iporiec cabujama.
IMpouec  caropeBama, (aze  HOPMAJIHOT  TOKa
caropeBama, BHJIOBH HEHOPMAJHOT  CaropeBama.
IMpouec mmpewma. AHamM3a WHIUKATOPCKHX TO-
KazaTeJba MOTOpa. AHann3a e(QEeKTUBHHMX IIOKa3aresba
motopa. dopcaxkHu nokazaTesba MOTOpa. TOIUIOTHU

OuaHc. [ToroHcke  KapakTepHUCTHKE  MOTOpA.
Kunematnka motopHor mexannzma. CHCTEMH pa3Boja
pamHe Marepuje; BapujaOwiIHE ImeMe  pa3Bo.a;

BUILIEBEHTUIICKH MOTOpH. BapujabunHa reomerpuja
YCHCHO/U3/lyBHOT BOAa. MOTOpH ca MPOMEHJbUBUM
CTelleHOM  Kommpecuje. [IpexpamuBame MOTOpa;
TypOWHE ca NIPOMEHJBHBOM I'€OMETPH]OM.

theoretical and semi theoretical cycles. Analysis of real
cycles. The charge exchanging process of four-stroke
engines and specialties of two-stroke engines.
Compression. Combustion, phases of normal combustion,
forms of abnormal combustion. Expansion. Analysis of
indicated characteristics of engine. Analysis of effective
characteristics of engine. Forced characteristics of engine.
Heat balance. Characteristics of engines. Engine
mechanisms kinematics. Charge exchanging systems;
variable camshaft angle and timing; multivalve engines.
Variable-geometry intake/exhaust systems. Engines with
variable compressions ratio. Turbo charging; turbine with
variable geometry.

[peaucnutHe odaBe3e:
Ypahene naboparopujcke Bexoe.

Preexam duties:
Carried out laboratory practices.

O01MuM HACTaBe M HAYHH NIPOBeEpe 3HAMA:

o [IpenaBame; Pauyncke (N) um JlaGopaTtopumjcke
BexOe (L); Koncynranuje.

e lcmur je nmucMeHH.

e Ormena ncnurta ce GpopMupa Ha OCHOBY ycCIexa W3
71a00paTOPHjCKUX BEKOH U IUCMEHOT HCITHUTA.

Mode of studies and evaluation:

e Lectures; Practices (problem solving (N); labs. (L));
Consultations.

e  The exam is written.

e The exam grade comprises the results on labs. and
written exam.

Jlutepatypa*Literature:

1. M. XKuskosuh: Motopu CYC, Mamuncku dakynret, beorpan, uznama 1976. u 1985.
2. T. Toposuh: OcaoBu Mmotopa CYC, ®TH - HoBu Can, 1994.
3. A. Credanosuh: Motopu CYC - npaktukyM, MamuHcku dakynrer, Hum, 1997.
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Cmep*Course: MEXATPOHHUKA * MECHATRONICS

Ycemepemwe*Subcourse: MEXATPOHUKA Y MEXAHU3ALIUJU *
MECHATRONICS IN MECHANIZATION

IIpeamer*Subject: MEXATPOHUKA MOTOPHHUX BO3UJIA
02 MT 553 MOTOR VEHICLES MECHATRONICS
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTtap IIpenaBama Bex6e Semester Lectures Practices
VII 45 21(N)+24(L) A4l 45 21(N)+24(L)

Caapekaj / cTpykTypa npeamera:

Jedununuja, knacudukamuja u Mmopdonoruja MoTop-
HUX BO3WIa. MexaHN4Ke KOMIIOHEHTE MOTOPHHUX BO3H-
Jla: TJIaBHA CIOjHHMLA, MEHad, 3TJIOOHH NPEHOCHUIIH,
MMOTOHCKUA MOCT (TJIaBHU MPEHOCHHK, AuepeHIH]jal,
MOJIyBpaTHia), pa3BOJHUK CHAre 3a MOTrOH BHUILE OCO-
BHHA, HOoccha KOHCTpyKIMja, MHEYMAaTHK, BEIIAmE
TOYKOBA, CHUCTEM 3a YIPaBJbake, KOYHHU CHCTEM U
Kapocepuja. EJIEKTpOHCKE KOMIIOHEHTE MOTOPHHX
BO3WJIA: CEH30pH, aKTyaTOPH, MUKPOpadyyHapH, KOMY-
HUKAIIMOHN CHUCTeMH. EIIEKTPOHCKH CHCTEMH YIpaB-
Jhaka Y MOTOPHHAM BO3WJIMMA: YIPaBJbamkh¢ TPAHCMH-
CHjOM, YIIPaBJbAE CHCTEMOM KOYEHa, YIPaBIbAIE
crabunHoithy Bo3una. CaBpeMeHe TeH/IeHIInje pa3Boja
MEeXaTPOHHKE MOTOPHHX BO3MIIA.

Contents / Structure of the subject:

Definitions, classification and morphology of motor
vehicles. Mechanical components of motor vehicles:

Main clutch, gearbox, propeller shafts and joints, axles
drive assembly (final drive, differential, half-axles), centre
differential for multiaxle drive, vehicle body, tire, wheel
suspension system, steering system, braking system and
vehicle structure. Electronic components of motor
vehicles: sensors, actuators, microcomputers, and
communication systems. Electronic systems of control in
motor vehicles: transmission control, braking system
control, stability control. Contemporary design trends in
motor vehicle mechatronics.

Hpeancnurne obaBese:
Ypahene naboparopujcke Bexoe.

Preexam duties:
Carried out laboratory practices.

O01MuM HACTaBe M HAYHH NIPOBeEpe 3HAMA:

e [lIpenmaBame; Pauyncke (N) u JlabopaTtopujcke
BexOe (L); Koncynramwuje.

e Vcmut je nmucMeHw.

e OreHa ucniura ce (GopMUpa Ha OCHOBY ycliexa U3
1a00paTOPHjCKUX BEKOH U MICMEHOT HCITHUTA.

Mode of studies and evaluation:

e Lectures; Practices (problem solving (N); labs. (L));
Consultations.

e The exam is written.

e The exam grade comprises the results on labs. and
written exam.

Jluteparypa*Literature:

1. Januhujesuh H., JanxoBuh J[I., Tomoposuh J.: KoHcrpykumja MOTOpHHX BoO3Mia, MarimHCKH (akyInTer,

Beorpan, 1996.

2. Yacwu @., Knunap U., Mysukpasuh B.: CaBpemeHe TeHIeHIMje y ayTOMOOMIICKO] TeXHUIM — MexaHuuke
KoMIIOHeHTe U enekTpoHcku cucremu, JIJIOP, Hosu Cag, 2001.
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Cmep*Course:

MEXATPOHUKA * MECHATRONICS

Ycemepemwe*Subcourse: MEXATPOHUKA Y MEXAHU3ALIUJU *
MECHATRONICS IN MECHANIZATION

Ipeamer*Subject: OITPEMA MOTOPA CYC
02 MT 554 IC ENGINE EQUIPMENT
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTtap IIpenaBama Bexo6e Semester Lectures Practices
Vil 45 21(N)+24(L) VII 45 21(N)+24(L)

Capp:kaj / cTpyKTypa npeaMera:

CucreMn Hamajama TOPHBOM OTO M IU3ENT MOTOpA:
KJIaCMYHM M MEXaTPOHHYKH CHCTEMH; CJIEMCHTH
cucTeMa M MEXaTPOHHWYKE KOMIIOHEHTE; €JIeKTPOHCKa
perynanyja pajia; NpPUMEPH H3BEAECHHX CHUCTEMA.
Cucremn majbema 0TO MOTOpa: 6aTepHjCKy, MarHETHH
W €JEeKTPOHCKW; MPHHIMIM paja W ayToMaTcke
perynanyje; Kapakrepuctuke ¥ yTHIAJHH YHHHOLM Ha
pan cucrema mnajbema. MexaTpoHHYKa KOHTpoJa
emucuje motopa CYC: karamuzaropu; A-conna; EGR
CHUCTEMH; CHUCTEMHM KOHTPOJIE eMHCHje OEH3MHCKHUX
mapa M3 pesepBoapa. AYTOAMjarHOCTHKA MOTOPA;
(urexcuOMITHM cepBUCHH cucTeMu. Perynaropu Opoja
0o0pTaja MOTOpa IWPEKTHOT M WHAMPEKTHOT J€jCTBa:
KapaKTEepPUCTHKE PEeryjaropa M MOKa3aTeJbd Ipoleca

perynmanmje. CucreMn TmOAMa3WBama, Xiahema W
CTapTOBama  MOTOpA: OCHOBHM  €JIEMEHTH M|
MEXaTpPOHMYKE KOMIIOHEHTe; MPUHLUNK pajga M|

ayToMarcke peryinanuje. IIpeuricraun ropusa, Ma3usa
U Ba3ayxa.

Contents / Structure of the subject:

Otto and diesel cycle engine fuel systems: classic and
mechatronic systems; parts of systems and mechatronic
components; electronic regulation; exemples of various
designs. Ignition system of otto cycle engines: battery,
magnetic and electronic: principle of working and
automatic regulation; characteristics and factors affecting
the ignition system operating. Mehatronic emissions-
control of IC engine: catalytic converter systems; A-sensor;
exhaust-gas recirculation (EGR); evaporative-emissions
control systems. On-Board diagnostic (OBD); flexible
service systems. Governors of direct and indirect
operation: governor qualities and regulation process
indicators. Lubricating system, cooling system and starting
system: elements of system and components of
mechatronic; principles of working and automatic
regulation. Fuel, oil and air filters.

[peaucnutHe odaBe3e:
Ypahene naboparopujcke Bexoe.

Preexam duties:
Carried out laboratory practices.

O01MuM HACTaBe M HAYHH NIPOBeEpe 3HAMA:

o [IlpenaBame; Pauyncke (N) u JlabopaTtopujcke
BexOe (L); Koncynraunje.

e lcnur je mucMeHH.

e Ormena uciura ce GpopMupa Ha OCHOBY yCIIexa W3
1a00paTOPHjCKIX BEXKOM W MICMEHOT HCITUTA.

Mode of studies and evaluation:

e Lectures; Practices (problem solving (N); labs. (L));
Consultations.

e The exam is written.

e The exam grade comprises the results on labs. and
written exam.

Jlutepatypa*Literature:

1. W. Kmunap: Onpema motopa CYC, ®TH, H.Can, 1995.
2. . Knunap: Cucremu Hamajawmba ropuoM mMotopa CYC, ckpunra, @TH, H. Cagn, 1991.
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Cmep*Course: MEXATPOHHUKA * MECHATRONICS

Ycemepemwe*Subcourse: MEXATPOHUKA Y MEXAHU3ALIUJU *
MECHATRONICS IN MECHANIZATION

IIpeamer*Subject: NOI'OHCKHN CUCTEMMU U YIIPABJBAILE
02 MT 555 DRIVING SYSTEMS AND CONTROL
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTtap IIpenaBama Bex6e Semester Lectures Practices
Vil 45 30N)H2(L)+3(C) VII 45 30(N)+12(L)+3(C)

Cagp:kaj / cTpyKTypa mpeamMera:

e Pamuu ypehaju — wiacudukanuja, mapameTpH,
3aXTEBU M OTPAHUYCHHA, KAPAKTEPUCTHUKE OTIIOPA.

e [loroncku MoTopu — Kiacu(uKaidja, €Hepruja u
npuIpema, 3aXTEBH u OrpaHUYeHa.
Kapakrepuctuke  MoTOpa  —  €I.MOTOpa,

MMHEYMaTCKuX MoTopa, Motopa CYC.

e llHTerpanuja NpPEeHOCHHKA CHAare Yy CHCTEM
MIOTOHCKH MOTOp - pagHu ypehaj,
kmacudukanuja, — mapaMeTpu, — 3aXTeBH U
OrpaHUYeHa.

e KapakTepucTuke TMPEHOCHUKA — MEXaHUYKUX,
XUJIPOAMHAMUYKHX, XHUJIPOCTATUYKHX,
ITHEYMATCKHX, CICKTPUIHUX.

e CranyoHapHU U MpeJa3Hu PeKUM paja

e [Ipomena Op3uHE mMOrOHa, e(hUKACHOCT, KOUCH-E,
PpeBep3nOWITHE pajl, CAMOKOYHBOCT.

L4 BI/IIHCMOTOPHI/I IIOI'OHH. CI/IHXpOHI/ISaHI/Ija pana.
Ca6I/IpHI/I]_[I/I " pa3aCIHMIU CHAre.

e VckiahuBame u  00jeAMIbaBamkE  MOTOHCKOT
CUcTeMa, yiipaBJbauKu u peryjaanuoHu
nojcucreMu. CucTeMu 00jeTUICHOT yIIpaBibamba,
yIPaBJbahe PAYYHAPOM.

Contents / Structure of the subject:

e Operating devices - classification, parameters,
demands and limitations, resistance characteristics.

e Driving motors - classification, energy and
preparation, demands and limitations. Mechanical
characteristics of electric and pneumatic motors and
internal combustion engines.

e Integration of power transmission system into — the
system driving motor — operating device,
classification, parameters, demands and limitations.

e Characteristics of mechanical, hydrodynamic,

hydrostatic, pneumatic and  electric  power
transmissions.

e Steady-state and transient operating regimes.

e Velocity variation, efficiency, braking, reversible
operation, self-braking.

e  Multimotor drives. Synhronisation of operation.
Power sumation and power distribution systems.

e Coordination of a driving system as a whole, control
and regulation subsystems. Integrated control systems,
computer aided control.

IpeaucnurHe 06aBe3e:
Ypahene pauyHapcke u 1ab0paTopHjcKe BexOe.

Preexam duties:
Carried out computing and laboratory practices.

O0siMuM HAcTaBe M HAYHMH NPoBepe 3HAMWA:

e IIpemaBama; Pauyncke BexOe (N); Pauynapcke
BexxOe (C); Jlaboparopujcke BexOe (L);
Koncynranuje.

e Hcmur je mucmMeHn u ycMmeHd. [lucmeHm [neo
WCTINTA je eTMMUHATOPAH.

e Ormena ncriura ce popMHpa Ha OCHOBY ycIieXa M3
padyHapCKUX, 11a00paTopHjCKUX BeXOH,
IIICMEHOT M YCMEHOT JieJla HCIIHTA.

Mode of studies and evaluation:

e Lectures; Practices (problem solving (N); computing
(C), labs. (L)); Consultations.

e The exam is written and oral. Written part of the exam
is eliminatory.

e The exam grade comprises the results on computing
and laboratory practices, written and oral part of the
exam.

Jlutepatypa*Literature:

1. P. Ilocrakos, H. babun, [Toroncku cucremu u ynpassbame (y IPUIPEMH)
2. b. Jypxosuh, Enekrpomoropuu noronu, lIkoncka kmwura, 3arped, 1983.
3. A.Kpcruh, Moropse ByuHe Mamnne, Mamusacku dakynrer, beorpaz, 1971.
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Cmep*Course:

MEXATPOHUKA * MECHATRONICS

Ycemepemwe*Subcourse: MEXATPOHUKA Y MEXAHU3ALIUJU *
MECHATRONICS IN MECHANIZATION

IIpeamer*Subject: METOJOJIOI'NJA KOHCTPYUCABA U CAD
02 MT 556 METODOLOGY OF DESIGN AND CAD
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTtap IIpenaBama Bexoe Semester Lectures Practices
VI 30 30(C) VII 30 30(C)
VIII 15 45(C) VIII 15 45(C)

Caapekaj / cTpykTypa npeamMera:

l.1eo YBox y mnpenmer. Merozmosnoruja pasBoja HOBHX

2.1€0

MPOU3BOA. CrBapamauku  mpouec.  IIpomec
WHXEHEPCKOT TMpojekToBama. daza KOHLEMIHN)CKOT
npojekroBama. daza koHcTpyHcama nerajba. Pasza

paspajze KOHCTPYKTHBHE JOKyMEHTaLHje.
Merononoruja aHaIIH3e u yCaBpIlaBame
KOHCTPYKIIHja. Merogonoruja 06e36ehema
KBaJIMTETa KOHCTpyKUMje. Merogoioruja oneHe
HHBOA KBaJIUTETa KOHCTpyKuWje. MeTomosoruja
ONTHMH3ALIM]e KOHCTPYKLHjeE. Merozoinoruja

IUIAHUPaha MCIIUTHBAbA MALIMHCKUX KOHCTPYKLHja.
Mertonomnoruja ynpasibama Pa3BojeM

Bpcre mpojekatra W ¢ase ayTOMaTH30BaHOT
MPOjeKTOBambA. T'eomerpujcko MOJIETIHpabe.
Hmxemepcka anann3a. MexaHUIKI MOJIETIH MalliHa.
Mogenupame eneMeHara MalliHa U HBHXOBHX Be3a.
Mopnenupame Maca u ontepehema. Kpyrokunernukn
U €NaCTOKMHETHYKH Mojenu. [IpuHIumM ayToMaru-
30BaHOr (hOpMHparka MAaTEeMaTHYKOT M padyHapCcKOr

monena. OppebhuBame  peanHux — omnrepehema.
[Mpumena mnporpama nHa ©Oasu MKE 3a anamuzy
KOHCTPYKIIHja. Moctymim ayTOMaTH3.
IVMEH3MOHHCaka U onTumusanuje. MHTerpanuja

FCOMETPHjCKHX W padyHapcKux mojena. [IpuHimnu
(dopMupama BHPTYAIHOT MPOTOTHIIA MAIIMHE W
cumynanuje paga. Cucremarusanpja mporpamcke
HOJPIIKE

Contents / Structure of the subject:

I part Design methodology - introduction. Methodology of the
new products development. Creative process. Process of
the engineering design. Conceptual design stage. Detail
design stage. Constructive documentation elaboration
stage. Construction analysis and improving methodology.
Providing of the construction quality. Estimation of the
construction quality level methodology. Methodology of
the construction optimisation — multicriterion method.
Methodology of the planning and checking of the
mechanical  construction.  Methodology  of  the
development manage.

IT part Types of projects and types of automated designing.
Geometric modeling. Engineering analysis. Mechanical
machine models. Modeling machine elements and its
joints. Modeling of masses and loads. Starcinetic and
elastocinetic models of the machine. Principles of
automated building of mathematical and computer
models. Estimation of real loads. Application of FEM for
construction analysis. Procedures for automated
dimensioning and optimisation. Integration of machine
virtual prototype and simulation. Sistematisation of
programme packages (CAD-software).

IMpenucnutHe ob6aBe3e:
IpenBuljeHa je uzpama TpH CaMOCTATIHA Pajia 3a CBAKU
neo. YpaheHe pauyHapcke BexOe.

Preexam duties:
Tree independent 3 tasks for each part.
computing practices.

Carried out

O0MIM HACTaBe U HAYUH nmposepe 3Hamba:

[Ipenarama; Pauynapcke BexOe (©);

Koncynranuje.
Jeo ucnmTa WM Heo MCIUT Ce MOXKE IOJIOXKHTH
KpO3 KOJIOKBHjyMe. McmuT je ycMeHH.

Ornena nucrinrta ce (opMHpa Ha OCHOBY ycrexa u3
padyHapcKuxX BexOu, o00aBe3HHMX  3ajaTaka,
KOJIOKBHjyMa M YCMEHOT MCIIHTA.

Mode of studies and evaluation:

e Lectures; Computing (C) practices. Consultations.
e The exam is oral.

e The exam grade comprises the results on computing
practices, obligatory tasks, partial exam and oral
exam.

JIutepatypa*Literature:

1.
2.
3.

C.Ky3manoBuh: Metonosnoruja koHcTpyucama, YHauBep3urer y Hopom Cany, ®TH, Hosu Can, 1998.
Briaguh J., JoBanoBuh M.: AyToMaTn30BaHO MIPOjEKTOBAKE MAIIHA
B. Munaunh: Teopuja npojeKToBama TEXHOJIOMWIKUX cucTeMa, MamnHcku dakynter y beorpagy — JYITUTEP 3ajennuua,

Beorpan, 1987.

Bertoline G., Fundamentals of graphics communications, McGraw-Hill, 2002.
Mapjanosuh H., MeTone koHCTpyncama, MamuHckn dakyntet Kparyjesar, 1999.
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Cmep*Course:

MEXATPOHUKA * MECHATRONICS

Ycemepemwe*Subcourse: MEXATPOHUKA Y MEXAHU3ALIUJU *
MECHATRONICS IN MECHANIZATION

IIpeamer*Subject: UT Y HO/bOITPUBPEJHUM MAININHAMA
02 MT 557 IT IN AGRICULTURAL ENGINEERING
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTtap IIpenaBama Bexo6e Semester Lectures Practices
VIII 45 30(N)+15(L) IX 45 30(N)+15(L)

Capp:kaj / cTpyKTypa npeaMera:

e  VYBOI y IpeaMeT, YIO3HABAKE ca HAYMHOM Pajia 1
obaBe3ama cTyeHara.

e OCHOBM TEXHOJOTHje MOJHOIIPUBPEIHE TPOU3-
BOMME. EKOJIONIKH, eKOHOMCKH M OpPTraHU3alHiOHN
3aXTEBU 3a yIPaBJbatbe MOCTYMIIMa Pajia.

o [lpumena HWT wnHa Tpakropuma. Crpareruja
yIpaBJbamba TPAKTOpUMa.
e [losmonpuspennu BUS cucremu. Cranpapay,

CAN y noJsonpuspeu.

e UT npu obpanu 3emsbninta. UT y Texnomorujama
M MallMHaMa 3a WHIOYTe Y MOJbONPHUBPEIH:
ypehaju 3a HaBOImaBame, yHOIICHE yOpuBa u
MaIllFHE 32 3alITHTY OMba.

e UT Ha MammMHaMa 3a JKETBY M IIOCT)KETBEHE
orepa-1yje.

e Crpareruja ynpaBibaba KOMOWHALIUjOM TPAKTOP
paj-Ha MallluHa.

e Web sites u3 olOmacth npUMeEHe
MOJBOIIPUBPEAHOM MAIIMHCTBY.

Ut vy

Contents / Structure of the subject:

Introduction in the subject, description of studies
procedure and students obligations.

Principles of technique of agricultural production.
Environmental, economic and organizational demands
for production management.

IT for tractors. Strategy of tractor management.

BUS systems in agriculture. Standards, CAN for
tractors and agricultural machinery. Used systems and
equipment.

IT for soil tillage machinery. IT of technique and
machinery for inputs in agriculture: fertilizer and
manure spreading, irrigation. Machinery for crop
protection.

IT of harvesting and postharvesting processes and
machinery.

Strategy of tractor -
management.

Web sites in the field of IT application in agricultural
engineering.

implement combination

IIpenucnutHe o6aBe3e:
Ypalene naboparopujcke BexoOe.

Preexam duties:
Carried out laboratory practices.

OO0MIM HACTABE M HAYHH MPOBepe 3HAA:

e [IpenaBame; Pauyncke (N) u Jlaboparopujcke
BexOe (L); Koncynraumje.

e lcnur je nucMeHM W ycMeHH. llucMeHu neo
UCIINTA j& eTMMHHATOPAH.

e Orena ucrmTa ce GpopMupa Ha OCHOBY ycIexa U3
mabopaTOpHjCKUX BEXOW, MUCMEHOT M YCMEHOT
Jie71a UCIUTA.

Mode of studies and evaluation:

Lectures; Practices (problem solving (N); labs. (L));
Consultations.

The exam is written and oral. Written part of the exam
is eliminatory.

The exam grade comprises the results on laboratory
practices, written and oral part of the exam.

JInutepartypa/Literature:

1. TIpennomike 3a HacTaBy Ha rpeamety, CD ca Power Point Presentation

2. Yearbook Agricultural Engineering, KTBL, LAV, VDI-MEG, rogumime n3name

3. Eichhrn, H.: Landtechnik, Verlag Eugen Ulmer, Stuttgart, 1999.

4. Das Landwirtschaftliche BUS-System, LBS, LAV, Frankfurt, 1997.

5. Aurenhamer, H.: Elektronik in Traktoren und Maschinen, Verlagsunion Agrar, Miinchen, Wien, Ziirich, 1991.
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Cmep*Course: MEXATPOHHUKA * MECHATRONICS

Ycemepemwe*Subcourse: MEXATPOHUKA Y MEXAHU3ALIUJU *
MECHATRONICS IN MECHANIZATION

IIpenmer*Subject: TPAHCIIOPTHO-MAHUITYJAIIUOHU CUCTEMUA

02 MT 558 TRANSPORT-MANIPULATION SYSTEMS

Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemectap IIpenaBama Bex06e Semester Lectures Practices

VIII 45 15(A)+20(L)+10(C) VIII 45 15(A)+20(L)+10(C)
Canp:xaj / cTpyKTypa npeamera: Contents / Structure of the subject:
*  YBon. Toxosu matepujana. . e Introduction. Material flows.
¢ TpancropTHu MaTepujait 1 TPaHCHOPTHE jeAUHNLE e  Transported material and transported units

e JlpopauyH u (YHKIMOHATHO-KOHCTPYKIIHOHE Ka-
paKTepUCTHKEe MEXaHHUYKUX TpaHCIopTepa (TpakacTH,
IUI0YacTH, BUcehw, eneBaTopy, BUOPAIIMOHY, BaJbKACTH,
MyXHHU, ..) ¥ crnenuduyHuX ypehaja HenmpekuIHOT

e Calculation and designing of mechanical transporters
(belt-, plate-, hanging-, gravitational-, vibrating-, roll-,
worm transporters,...) and specific devices for

TpaHcnopra  (LIOKpeTHAa  CTENCHUINTA,  KHYape, continuous transport (escalators, ropeways, pneumatic
MHEYMATCKH TPAHCIOPT, ...) transporters,...)

e OcHoBHE  (PYHKIMOHAIHO-KOHCTPYKTHBHE  Kapak- | ¢  Basic functional-constructive characteristics and the
TepuCTUKE M mojyiore 3a u3bop ypehaja mpexumHor fundamentals for the choice of the devices for
TPAHCHOPTa (BUIBYIKAPH H JIM3AITHIIE) discontinuous transport (fork-lifts, lifting machines)

e  Mexanusauuja U ayToMaTU3allMja TPAHIL-NIPET. pajoBa | o

e  AyTOMaTH30BaHH TPAHCIIOPT

e  drexcHOWIHU TPAHCIIOPTHO-MAHHITYJIAI[HOHN CHCTEMH
u ypehaju (ayromaTcku BoheHa BO3mIIa, MaHHITYJIaTOPH
W MHTyCTPHjCKU pOOOTH, (PIICKCHOWITHY jeTHOIIMHCKH 1

Mechanization and automatisation of transport-reload
operations

e  Automated transport

e Flexible transporting-manipulation systems and

JBOLUIMHCKH BHcehH TpaHCopTepH, ...) devices (automaticaly quided vehicles, manipulators
° AyTOMaTI/ISOBaHe TPaHCIIOPTHE J'[HHHje (HpOTO‘IHe and industrial robots, flexible monorail and berail

JIMHYj€ y UHAYCTPUjH, JINHUjE 3a COPTUpAme, JIMHUje 32 hanging transporters,...)

HO3Hpabe, ...) e  Automated transport lines (flow lines in the industry,
e Cucremn u ypehaju 3a uACHTHQUKALM]Y, KOAHPALE 1 classifying lines, dozing lines,...)

CTHKETHpAILE e Systems and devices for identification, coding and
o OcHoBHU ynpaBjbamkba TPAaHCIIOPTHO-MaHUITYJIAIITUOHUM labeling

CHCTEMHUMa . . . . .

e Basics of controlling of transporting-manipulation

e MoaymapHo  IpOjeKTOBame—KOMIOHOBAlkE  TPaHC-

TMOPTHUX CUCTEMA systems . .
e Modular design — composing of transport systems
IpenucnutHe o0aBe3e: Preexam duties:
Ypahere pauynapcke u sabopaTopujcke BexoOe. Carried out computing and laboratory practices.
OO0.1MM HacTaBe M HAYHH NPOBepe 3HAbA: Mode of studies and evaluation:
o [IpemaBama; AymutopHe BexOe (A); Pauynapcke | @  Lectures; Practices (auditory (A); computing (C), labs.
BexbOe (C); Jlaboparopmjcke Bexbe (L); (L)); Consultations.
Koncynramnmje. e The exam is oral.
e Ucmur je ycmeHH. e The exam grade comprises the results on computing

e Ouena ucnuta ce GOPMUPA HA OCHOBY yCIIeXa U3 and laboratory practices and oral exam.

padyHApCKUX, JIADOPATOPUjCKUX  BEXKOU
YCMEHOT JIeNia UCIIHTA.

Jluteparypa*Literature:

1. Buanuh J., TpancnopTHO MaHUITyJaAIMOHU CUCTEMH (Y IIPUITPEMH)
2. Bnamuh J., Henpekuanu u ayromaruzoBanu tpancrnopt, ®TH, 1999
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Cmep*Course: MEXATPOHHUKA * MECHATRONICS

Ycemepemwe*Subcourse: MEXATPOHUKA Y MEXAHU3ALIUJU *
MECHATRONICS IN MECHANIZATION

IIpenmer*Subject: CUMYJAILIUJE U OIITUMU3AIIUJE
02 MT 559 SIMULATIONS AND OPTIMISATIONS
Yxyman 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemectap | IlpenaBama Bexoe Semester Lectures Practices
VIII 30 4(A)+6(N)+2(L)+18(C) VIII 30 4(A)+6(N)+2(L)+18(C)

Canpikaj/cTpykTypa npeamera: Content/Structure of the subject:

e PauyHapcke cuMyJainuje Kao MmoJyiore 3a e Computer simulation like a base for optimisat.,
ONTHMH3AIIH]E, e  Production ligistic, flow of material and SCM

o Jloructuuku mpuia3 npouecuma, Supply Chain e E-technologie, flow of information,

Management, e Methods of optimisation,

e E - TexHonoOrHje, TOKOBU HH(pOPMAIH]a, e Logistic in merchandise transport and in distribution, IS,

e Meroau oNnTUMH3aANK]a, e  Computer simulation like a base for optimisat.,

e Cumynauuje Kao METOJ ONTHM3ALlH]a, e Logistic of development, designing (and designing -

e Jlorucruka pa3Boja, IpOjeKTOBamka 1 e constructioning), value of logistic and quality,
KOHCTpyHCamba 1 KBaJIUTCT, e Simulation of systems in work ond by the designing,

e Cumyrnanmje CHCTEMa y pajly 1 HOBOIPOJEKTOBAHHX, | o  Simulation of flow of material: theoretical bases, simple

e Cumynauuje TOKOBa MaTepHj ana: TCOPHjCKe e models, theory of line of weiting, warehausing,
HOJUIOrE, MPOCTH MOACIIH, TEOPHJE pEA0BA e Computer simulation of machnes work: model analyses,
‘cKatba, IpUMEHa, e  Conection machinery, electric and control sistems,

e PauyHapcke CMMyIlalije pajia MalvHa: MOJIENICKE | o Simulation and tests od controling,
aHaimse, e Application of activ controling,

*  Bese MalIMHCKOT, €JIEKTPO M yNPAB/bAUKOL CUCTEMA, | o |t eraly circules of optimisation

e CumMmynalnyje U TECTOBH yIIPaBJbambha,

e [IpuMeHa aKTUBHOT yIIPaBJbamkba

e llTepaTHBHO KPYrOBH ONTHMH3ALH]ja

IpeaucnutHe 00aBe3e: Preexam duties:

Ypahere pauyHapcke u 1abopaToprjcke BexoOe. Carried out computing and laboratory practices.

O0MuM HACTaBe M HAYNH MPoBepe 3HAA: Mode of studies and evaluation:

o [lpenaBama; AyauropHe BexOe (A); Pauyncke | ®  Lectures; Practices (auditory (A); problem solving
BexOe (N); Pauynapcke BexOe (©); (N); computing (C), labs. (L)); Consultations.
Ha60paT.0pHJ cexe pexbe (L); Koreysmauje. e The exam is written and oral. Written part of the exam

e Hcnur Je TIMCMEHH M YCMEHH. ITucmenn neo is eliminatory.

UCIINTA j€ eTUMUHATOPAH.
e The exam grade comprises the results on computing

e Omena ncnura ce GpopMupa Ha OCHOBY ycIiexa W3 . .

) and laboratory practices, written and oral part of the
padyHapCKUX, m1a00paTOPHjCKIX BEXOH, exam.
IMCMEHOT ¥ YCMEHOT JieJia UCIINTa.

Jlutepartypa * Literature:

I'eoprujeBuh, M., Jloructrka u cumymnanuje (y IpUIPEMH),

3puuh b., Kocanuh H., Merone ontnmuzanyje y npojekroamy, Mam. ¢ak. bra. 1996,
Arnold D., Materialflusslehre, Vieweg, Braunschweig, 1998,

Kramer U, Neculau M., Simulationstechnik, Hanser Verlag, Muenchen, 1998,.

A Kuhn, Simulationsanwendrungen in Prod. und Logistik, Vieweg, Wisbaden, 1995.

A e e




YHUBEP3UTET ¥ HOBOM CAZlY * UNIVERSITY OF NOVI SAD

®@akyaTer TexHnukux Hayka * Faculty of Technical Sciences

Hatym * Date:
2002.09.30.

HACTABHMU ITPOI'PAM * PROGRAM OF SUBJECT

Crpana * Page: 59

Cmep*Course:

MEXATPOHUKA * MECHATRONICS

Ycemepemwe*Subcourse: MEXATPOHUKA Y MEXAHU3ALIUJU *
MECHATRONICS IN MECHANIZATION

Ipeamer*Subject:

02 MT 560

TEXHOJIOI'MJA ITPELHHU3HE ITO/bOITPUBPE/THE ITPOU3BOAILE
TECHNIQUE OF PRECISION FARMING

Yxyman 6poj 4acoBa y ceMecTpy

Total number of hours per semester

Cemectap

[penaBama Bexoe
IX 45 10(N)+10(L)+10(C)

Semester

Lectures Practices
IX 45 10(N)+10(L)+10(C)

Capp:kaj / cTpyKTypa npeaMera:

VYBOJ y npeaMeT, YIIO3HaBamke ca HAYMHOM paja u
obaBe3amMa cTyJeHaTa.

OCHOBHE TIOCTaBKE JIOKALMCKH crienuduine
NOJBOTIPUBPEIHE  Tpou3BoIme. JleduHucame
€KOJIOIIKHX, €KOHOMCKHMX W ETHYKHX IIOCTAaBKH
MpPELH3HE MOJBONPUBPEIHE TPOU3BOIHE.
Unertndukanmja IJIOKAIMjCKUX CHEIU(PHIHOCTH
pecypca u motpeba. [loctymum 3a neduHHCamE
JIOKAIHUX pecypca u norpeda. Mnentudukanmja
CTama 1 KBAIUTETa 3eMJBUIIITA U IPYTUX pecypca.
IMoctynuu nonupama pecypca u odjekara, GPS u
DGPS, carenutcku cucrem, Nperu3HOCT.

VYpehaju 3a kapTupame NpUHOCA HA MallIHHAMA 3a
JKETBY: CTPHA )KUTa, CHJIaXa, pera, 0CTalo.

GIS wu mocrynuu IUIaHWpama crnpoBolema
IIPELM3HE MTOJHOTPUBPEIHE TPOU3BOAILE.
WurterpaiHe mocraBke Mpelu3He MOJbOMPUBPEIHE
MPOU3BOHE.

Web sites u3 obmactu Precision Far-ming.

Contents / Structure of the subject:

Introduction in the subject, description of studies
procedure and students obligations.

Definitions and concept of Precision Farming. Survey
of environmental, economic and ethic backgrounds of
Precision Farming.

Identification of site specific resources and needs.
Procedures for identification of local resorces and
needs. Measurement of soil, water and other site
resources.

Procedures for location deffiniton of resources and
objects (machines), GPS and DGPS, system of
satelites.

Devices for yielding: for cereals, forages, sugar beet,
others.

GIS and procedures for planning and realization of
Precision Farming, maping.

Integral concept of Precision Farming.

Web sites on Precision Farming.

IIpeancnutHe o0aBese:
VYpahere pauyHapcke u 1abopaTopujcke BexoOe.

Preexam duties:
Carried out computing and laboratory practices.

OGJ]I/IIII(I HaCcTaB€ U HAYHUH NMPOBEPE 3HAbLA:

[IpenaBama; Pauyncke Bex6e (N); Pauynapcke
BexOe (C); Jlabopatopujcke Bexbe (L);
Koncynranuje.

Hcnut je nucmMenn u ycmenu. Ilucmenu neo
UCIINTA j& eITMMHHATOPAH.

Ornena nucrinra ce (opMHpa Ha OCHOBY ycIexa U3
padyHapCKUX, 1a00paTOPHjCKIX BEXKOH,
IIICMEHOT ¥ YCMEHOT JIeJIa HCIIHTA.

Mode of studies and evaluation:

Lectures; Practices (problem solving (N); computing
(C), labs. (L)); Consultations.

The exam is written and oral. Written part of the exam
is eliminatory.

The exam grade comprises the results on computing
and laboratory practices, written and oral part of the
exam.

Jlutepatypa*Literature:

2.
3.
4,

[pemnomike 3a HactaBy Ha npeamety, CD ca Power Point Presentation
—: Yearbook Agricultural Engineering, KTBL, LAV, VDI-MEG, roauiismse uzname

—: AKTyeIHe IyOuKanuje U3 00JIacTu

—: Das Landwirtschaftliche BUS-System, LBS, LAV, Frankfurt, 1997.
Aurenhamer, H.: Elektronik in Traktoren und Maschinen, Verlagsunion Agrar, Miinchen, Wien, Ziirich, 1991
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Cmep*Course: MEXATPOHHUKA * MECHATRONICS

Ycemepemwe*Subcourse: MEXATPOHUKA Y MEXAHU3ALIUJU *
MECHATRONICS IN MECHANIZATION

IIpeamer*Subject: AYTOMATU3SAIINJA CPEACTABA MEXAHU3AIIUJE
02 MT 561 AUTOMATION OF TRANSPORTATION DEVICES
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemecrap | IIpenaBama Bexoe Semester Lectures Practices
IX 45 20(A)+6(N)+6(L)+13(C) IX 45 20(A)+6(N)+6(L)+13(C)
Cagp:kaj/cTpyKTypa npeamera: Content/Structure of the subject:
e AyromaTtu3aimja Kao IyT Ka MeXaTPOHHIIH, e Automatisation like a way to mechatronics,
e JlogatHu enemeHTH Ha MammMHama koju cy | ®  Addid elements od machines whic are base for
MOJJTOTa 33 ayTOMAaTH3alH]y, optimisation,
e Bpcre nosunuonupama, yruuaju ocuwioBama u | ®  Types od positioning, influence of oscillation and
BbUXakha Ha TAYHOCT TO3UITMOHUPAbA, sway on correct positioning,
e  VmpaBspamba XOPU30HTATHOM KpeTamuMa, e Contrlonig of horisontal mouvements,
e  VYTHIaj ynpasibama Ha MalllHE, e Influence of controling of machines,
e AyroMmarys3alyja MallvHa y CKIaIMIITHMA, e  Automatisation machines in warehauses,
e Ayromar3aiyja MalMHAa y pOOHUM TepMHHANIAMa, | ®  Automatisation machines in ware terminals,
e  Fuzzy control cucremu, e  Fuzzy control systems,
e  MOHUTOPCKHU U EKCIIEPTHU CUCTEMH, e  Monitors and expert systems,
e  Tpaucdep nndopmaruja. e Transfer of information,
IpenucnutHe o0aBe3e: Preexam duties:
Ypahere pauynapcke u 1abopaTopujcke BexoOe. Carried out computing and laboratory practices.
OO0.1MM HacTaBe M HAYHH NPOBepe 3HAbA: Mode of studies and evaluation:
e JlpenaBama; Pauyncke BexOe (N); Pauynapcke | ® Lectures; Practices (problem solving (N); computing
BexbOe (C); Jlaboparopujcke Bexbe (L); (C), labs. (L)); Consultations.
Koncynranuje. e The exam is written and oral. Written part of the exam
e Ucnur je mucmenu u ycmenu. [lucmenm neo is eliminatory.
UCIINTA j€ eTUMUHATOPAH. e The exam grade comprises the results on computing
e Ouena ucnura ce GopMUpa HA OCHOBY ycliexa M3 and laboratory practices, written and oral part of the
pauyHapCKHX, 1a00paToOPHjCKUX BEXOH, exam.

TMMMCMCHOI' U YCMCHOT" JICJIa UCIIMTA.

Jluteparypa*Literature:

1. Teoprujesuh, M.: Peranna cknagumra, Mana Bennka ksura, Hosu Can, 1995.

2. TeoprujeBuh, M.: [IpeToBap KOHTEHepa, KEbUTra MIPUIIPEMIbEHA 32 IITAMITY

3. Nitschke J., Dirks G.: Planung und Realisierung eines automatisierten Lagers, expert verlag, Ehningen, 1990,
4. Arnold, D., Krompe, H.: Materialflusslehre, Vieveg Verlag, Braunschweig, 1995.
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Cmep*Course: MEXATPOHHUKA * MECHATRONICS

Ycemepemwe*Subcourse: MEXATPOHUKA Y MEXAHU3ALIUJU *
MECHATRONICS IN MECHANIZATION

Ipexmer*Subject: CHUHTE3A MEXAHU3AMA U XUJIPOIIPEHOCHHUIIN

02 MT 562 SYNTHESIS OF MECHANISMS AND HYDRAULIC POWER TRANSMISSION

VYkynan 6poj yacoBa y ceMecTpy

Total number of hours per semester

Cemecrap [IpenaBama Bexoe
IX 60 20(A)+20(C)+20(GN)

Semester Lectures Practices
IX 60 20(A)+20(C)+20(GN)

Capap:kaj / cTpyKkTypa npeaMera:

l.neo KunemaTnuka cuHTE3a MexaHu3ama. [papuuke u
AQHATUTHYKE METOJC CHUHTE3¢ MEXaHW3aMa 3a IeHe-
pHcame KpeTama, TeHepHCcahe Iy Tambe H TeHepHUcame
¢ynkmmje (paspasa npakTHIHUX npumepa). [Ipukas
cO(TBEPCKUX MaKeTa HAMEHEHUX CHHTE3U U HPOjeK-
ToBamby MexaHu3ama. ONTHMajiHa KHHEMaTHuKa M
JMHAMMYKa CHHTE3a MeXxaHu3ama. I[IpumeHa merona
ONTHUMHU3ALMjE y CHHTE3M MexHauzama (pa3spajia
mpak-THYHAX ~ npuMmepa). CuHTe3a  OperacTux
MexaHn3ama. CHHTE3a 3yT4acTUX MPEHOCHHUKA.

2.ne0 IlpomopryonanHa XuapaysiiKa, OCHOBE M 00-JacT
npumeHe. [lponopruonaman pasBoguunu  Enex-
TPOHCKE YIpaBJbauke KapTuie Perynanuja Op3uHe
aktyaropa. LOAD-SENSING perynanuja Enexrpon-
CKO-XUJIpayJINYHU CUCTEMH Ha PaJHUM MalllMHaMa —
HpUMepU HPHUMEHe KOJl TPaHCHOPTHHX M rpabheBu-
HCKUX MallnHa

Contents / Structure of the subject:

I part Kinematic synthesis of mechanisms. Graphical and
analytical mechanism synthesis techniques for
motion generation, function generation and path
generation problems (including case studies).
Overwiew of various computer software packages
available for mechanism design. Optimal
kinematical and dynamical synthesis of
mechanisms.  Application  of  optimisation
techniques in mechanism design (including case
studies). Cam design. Gear trains design.

II part Basics of proportional hydraulics, application
fields. Proportional diverter valves. Elektronic
control cards. Actuator velocity regulation, LOAD-
SENSING regulation. Elektronic-hydraulic systems
on working machines — examples in the field of
transport and civil-engineering machines.’

IpenucnutHe o0aBe3e:
JIBa camocrasina paja. Ypalhene pauyHapcke BexOe.

Preexam duties:
Two projects. Carried out computing practices.

OO0.1MM HacTaBe M HAYHH NPOBepe 3HAbA:

o IIpenaBama; Aymutopre BexOe (A); Pauyncke
BexOe (N); Pauynapcke BexOe (C); I'padmuko-
pauayncke (GN) BexxOe; Koncynrammje.

e Jleo ucnuTa MM 10 UCIUT CE MOXKE MOJIOXKUTH
Kpo3 KosokBHjymMe. KOJIOKBHjyM je €0 HCIHUTA.
HcenuT ¥ KOJOKBHjyM Cy IHUCMEHH U YCMEHH.
Hcnut je nucmenu u ycmenu. [lucmenu neo je
€JIMMUHATOPaH.

e Ouena ucnuta ce GopMupa Ha OCHOBY ycIexa U3
padyHapCcKHX BEXOM, KOJOKBHjyMa, NMUCMEHOT U
YCMEHOT JIeJ1a CITUTA.

Mode of studies and evaluation:

e Lectures; Practices (auditory (A); problem solving
(N); computing (C) graphic (G)); Consultations.

e The exam is written and oral. Written part of the exam
is eliminatory.

e The exam grade comprises the results on computing
practices, partial exam, written and oral part of the
exam.

Jlutepatypa*Literature:

SNk W=

T. [ManTenuh, I'. Rynadpuh, Mexanusmu — cuaTe3a Mexannzama, beorpan, 1986.

A.G. Erdman, G.N. Sandor, Mechanism Design — Analysis and Synthesis, London, 1984.

C.H. Suh, C.W. Radcliffe, Kinematics And Mechanism Design, New York, 1978.

Kenuh., B., Xunponpenocuuiu, Hayuna kmura, beorpaz, 1989,

Manemies I1., XunpornpeHocHuIM Ha cpecTBUMa MexaHu3aumje, ckpunta, ®TH-Hosu Cap, 1997.,
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