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OIIIITE NH®OPMALMUJE O CTYAUJAMA

Tpajamwe cryamja
Crymuje Ha @akyarery Texunuyknx Hayka (@TH) Ha cBUM ozaceruma (CMEpOBHMa, yCMEpEeHUMa) TPajy AECeT

cemectapa. Y MNpBUX JIEBET ceMecTapa HM3BOAM CE HAcTaBa MMpeMa HACTABHOM IUIaHY W MPOrpaMy U YTBphEeHOM
pacniopeny. [ecetu cemectap je npensuleH 3a u3paay u 010paHy AUIDIOMCKOT paja.

Yuc
[Ipunukom ynuca cTyndja u3 006JacTH MalIMHCTBA CTY/ACHT Ce yIUCYje Ha jefaH o oAceka MammHcTBa:
- oacek: IlpousBoano mamuHcTBo (M1)
- oacek: MexaHu3anuja 1 KOHCTPYKIMOHO MAIIHMHCTBO (M2)
- oxacek: EHepreruka u npouecHa texuuka (M3)

- oacek: Texunuka mexanuka (M4) — cmep: TexHuuka MexaHUKa U JU3AjH Y TEXHULIH

Tok cTynuja

VY okBupy cTynuja MammHCTBa y IPBUX MET CEMECTapa M3BOJIM CE HacTaBa IpeMa 3ajeJHHIKOM HACTaBHOM IUIAHY
U TIporpamy. ¥ 0CMOM OJHOCHO JIEBETOM CEMECTPY CTYAEHTH C€ OIPENEsbYjy 3a jelaH Ol CMEpOBa y OKBUPY YIIHCAHOT
OJICeKa:

a) oacek: IlpousBoano mammuucrBo (IX cemecrap)

- cMmep: DaekcuOMIHe TEXHOJIOTHje, CHCTEMH U PAYyHOM MHTerpucana npoussoiama (CIM);
- cMep: TexHoJiOTHje y MAIIUHCTBY.

0) oncex: Mexann3anuja u KoHcTpykuuono MamuucTBo (VIII cemecrap)

- cmep: IobonpuBpeHO MALIUHCTBO;
- cmep: IIpexpamMGeHo MalIMHCTBO;

- cmep: KoHcTpyKIMOHO MalIMHCTBO;
- cmep: Mortopu u Bo3unjIa.

B) oacek: Enepreruxa u npouecHa texnuka (IX cemecrap)

- cMmep: TomnoTHAa TEXHHUKA;

- cMmep: [IpouecHa TexHuka;

- cMep: XHIPONMHEYMATCKAa TEXHUKA;
- cMep: AyTOMAaTCKO ynpaB/bame.

- cMmep: 'acHa 1 HapTHA TeXHUKA;

bpoj crynenara Ha cBakoMm cMmepy ojpeljyje Behe HacTaBHHMKA OJiceKka 3a CBaKy IIKOJCKY rojuHy. Ha ocHOBY
yTBpljeHor Opoja CTyJeHaTa KOjU Ce MOTY YIIHMCATH Ha MOjeIMHH CMEp, CTYJCHT OCTBapyje mpaBo Ja Oupa cMep Koju
JKEJIH /14 YITUIIE HA OCHOBY yCIIEXa Y MPETXOJHUM rOIMHaMa CTYIHja.

O0aBe3e HACTABHMKA M CTy/eHATa

HacraBHunm W capaJHULM Cy JYXHHU [a HACTaBy W3BEQy IpeMa yTBp)EHOM IUIaHy M MporpaMy, Ja 3a IpeaMeT
KOju mpenajy obe3zbene CTpydHy JIUTepaTypy Hu Ia CTyJeHTHMa oMoryhe paBHOIpaBHE YCJIOBE 3a MOJIaTak-e HCITUTA.

CrynenTu cy 00aBe3Hu 1a ypeaHo noxalajy HacraBy (mpenaBama 1 BexOe), 0 UeMy HACTABHHIIM U CApPAIHULA BOJE
eBHJICHLIM]Y M Ha OCHOBY Hh€ BpIIE OBEpEe HEONXOJHE 3a yNnuc y Hapequu cemecrap. [lojennHayne obaBese cTyaeHara
yTBplheHe cy nmporpamuma npenMera U3 HaCTaBHOT ILJIaHa.

TokoM cTymuja CTYAeHTH cy AyXHA na ypane onapeheHu Opoj KOJOKBHjyMa, TECTOBAa, JaOOpPaTOPH]jCKHX,
pauyHapckux M rpaduykux BexOH, rpaduukux pagoBa, NpojeKkara, CEMHHAPCKUX M CEMECTPAIHMX pasoBa, IITO je
JeduHICcaHO POrpaMoM NOjeAMHMX MTPEMETa U3 HACTABHOT ILUIaHa.
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HakoH oncnyniaHe HacTaBe M HCIYHEHHX YCJIOBa YTBpEHMX HACTaBHUM IIPOrPaMoM, CTYAEHTH M3 CBakKor
npeMeTa MoJIaKy UCIHT. [10I0kKeH UCIHT je J0Ka3 Jia je CTYICHT CaBiajao mpeaBuleHu mporpam IpeaMera U Ja je
crnoco0aH J1a yCBOjeHa 3Haba KOPUCTH Y TIPAKCH.

VYCIoB 3a MpUCTyName IToJaramy HCIHTA je ypeaHo moxaljame mpenaBama W BeXOM, LITO HACTABHHK OBEpaBa
MOTIHCOM Y MHJIEKC CTY/CHTA, Ka0 W HCIyHaBame JOJATHUX YCIIOBa 3a IOJarame UCIUTa KOjH CYy OaTH Yy Mporpamy 3a
CBAaKH MPEMET U3 HACTABHOT IUIaHa.

Hauuu nonarama ucnura AeUHUCAH je MPOrpaMoOM CBAKOT MPEIMETa M3 HACTABHOI IUIAHA, & MOXKE CE MoJiaraTd Ha
jenas on crnenehnx HauYMHA: MTUCMEHO U YCMEHO, CaMO TIUCMEHO HIJIA CAMO YCMEHO.

KoJokBujyM mpejcTaBiba Jieo UCnuTa U3 oxpelheHor nmpeamera, a OJHOCH Ce Ha JIe0 MpeMeTa KOju YMHH JIOTHIHY
uenuny. KolokBHjyM Moxe Ja caJpH HPOBEpY YKYIHOT 3Hamba CTY/AEHTa MM MPOBEPY CIIOCOOHOCTH MpPaKTHYHE
OpHMEHE TEOPHjCKUX 3HAba M3 JATOT Jeia mpeamera. Jleo mpeamera MOMOXKEH MyTeM KOJOKBHjyMa Ce Ha UCIUTY He
nosake. KOJOKBHjyMH ce MOTY O/Ip)KaBaTH aKo je MpeaBu)eHO MPorpaMoM MpeIMeTa 13 HACTABHOT IJIaHa.

CeMHHApCKH Pajl je CaMOCTaIaH pajl CTyJeHTa U3 ojpeheHor mpeaMera U 3aMemyje JIe0 UCIHTa KOjH Ce OJHOCH Ha
MPOBEPY CIIOCOOHOCTH MPAKTUYHE MPUMEHE TEOPHjCKUX 3Hama. Y Clydajy Jia je MmporpaMoM mpeaMeTa npensuljeHa u3pana
CEMUHAPCKOT Pajia, UCIIUT CE CACTOjH Y OOPAHU CEMHUHAPCKOT pajia v MPOBEPU TEOPHUjCKOT 3Hara CTY/ICHTA Ha Kpajy.

JeraspHe opende o o0MMy ¥ caapiKajy MCIHTA, UCIMTHAM POKOBHMA, BPEMEHY Tpajarba HCIHTA, OATOBOPHOCTH
HACTAaBHMKA W CTy/A€HATa W JPYrdM OpraHM3allMOHHM eIIEMEHTHMa BE3aHWM 3a MOJarame HCIuTa yTBpheHe cy
CrarytoMm u apyrum jgokymentuma dakynrera.

[Ipenmer Enrmeckn jesuk y Tpehem cemectpy ca ¢ormoMm dacoa 0+2 je mpUIpeMHH KypC W CIyIIajy Ta caMmo
CTYJICHTH KOjH ce MpHjase 3a Taj Kypc. M3 npumnpeMHor Kypca ce He Mojiaxe HU KOJOKBHjyM HH HCITHT.

Hcnurn

OuemuBame

[To3uTHBHA oIleHa HcnHTa H3paXkaBa ce OpojuaHo y pacrony o 6 — 10. CTyIeHT je IT0JIOKHO HCIHT aKo je 10010
MO3UTHBHY oueHy. Hajmama rno3utuBHa oreHa ucnura je 6, a Hajseha 10.

IIpojexTn
CryzneHT je 00aBe3aH Jja y TOKY CTyAMja ypaju JIBa MPOjeKTa U TO:
— TIlpojekar 1: CaBpeMeHH ajiaTi y [IPOjeKTOBAbY
[pu ycreniHoj peain3aiiiju OBOT MPOjeKTa CTyACHT no0uja oarosapajyhu cepTudukar Ja je OBJIaa0 CaBPEMEHUM
amatuMa
— IIpojekat 2: Obnact u3 npeaMeTa 0J1 3Ha4aja 3a CTy/AUje MAITHHCTBA

CTpyuHa npakca

CryneHT je obaBe3aH Ja 0Ipay CTPYUHY MPaKCy y Tpajamy o1 120 caTu TOKOM JIeTHer pacmycta mocie [V rogune
CTyauja.

JAunomcku pan

JIMIIIOMCKHM pajl je caMoCTajaH paj CTyIeHTa U npejcTaBiba 3aBpiuHu ucnut Ha @TH. /lumiomcku paj ce paau u3
MpeaMeTa KOjH je o1 3Hauaja 3a npodiil — cMep 3a KOjU Ce CTYACHT ONPEIeIHo.

W3zpajgom u oa0paHOM JUILIOMCKOT pajia CTYJEHT TOKasyje Na moceyje 3al0BojbaBajyha Teopujcka 3Hama U3 JaTor
HOJIpy4ja U CIIOCOOHOCT 33 BbUXOBY CAaMOCTAJIHY TIPUMEHY Y MHIKEH-EPCKO] ITPAKCH.

JlerasbHe onpende o TpHjaBH, YCIOBMMA 32 M3paly M HauMHy oi0paHe NUINIOMCKOr pana yrBphene cy Craryrom u
Ipyrum gokymeHtuma dakynrera.

VIl



GENERAL INFORMATION ABOUT STUDIES

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.

Enrollment

When entering the studies in mechanical engineering, a student is due to enrol in one of the departments for
mechanical engineering:

- Department for Production Engineering (IM1)

- Department for Construction Mechanics and Mechanization (M2)

- Department for Energy and Process Engineering (M3)

- Department for Technical Mechanics (M4) course: Technical Mechanics and Technical Design

Progress of studies

During the first five semesters the tuition in mechanical engineering is organized according the prescribed
curriculum mutual for all courses. In the eighth or ninth semester students choose one of the following courses:

A) Department : Production Engineering (9th semester)
— course: Flexible Technologies, Systems and Computer Integrated Manufacturing (CIM)
— course: Technologies in Mechanical Engineering

B) Department: Construction Mechanics and Mechanization (8th semester)

— course: Agricultural Engineering
— course: Food Engineering

— course: Construction Engineering
— course: Engines and Vehicles

C) Department: Energy and Process Engineering (9th semester)

— course: Thermal Engineering

— course: Process Engineering

— course: Hydropneumatic Engineering
— course: Automatic Control Systems
— course: Gas and Oil Engineering

The number of enroled students at all courses is stated by The Academic Council of the Department for each
academic year. According to the stated number of prospective students for every course, a student chooses one of them
due to his/her achievements in the previous years of study.

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) 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
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Having the courses absolved and all the necessary conditions fulfilled, students are allowed to take the exams.
Passing an exam is the proof that a 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 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.

Preliminary course in the English language is held in the third semester with 0+2 hours per week and it is
optional. It does not recognize any exam or partial exam at the end of the course.

Exams

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 Mechanical Engineering

Professional Practice

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.

After completing professional practice a diary is evaluated by the professional practice board. It is verified by
the passed partial exam.

Graduation exam

Graduate 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 (course) and chosen by the student.
By elaborating and defending graduate 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 graduate exam are determined by the Statute and other documents of the Faculty.



YHUBEP3UTET Y HOBOM CAY

@aKyJITeT TEXHHYKHX HayKa

Harym: 1999-09-30

MamuHCcTBO
HACTABHMU IIVIAH Crpana: 12
Oncek : TEXHUYKA MEXAHHUKA
Cwmep : TEXHUYKA MEXAHUKA U JIU3AJH Y TEXHUL[HU
P6. 1ngpa Tpenver I 1l I v v vi | v | v | Ix X | Karempa
1. | 99 MSzP 101 |®usuxa 340+ 0532
2. | 99 MSzP 102 [Xemnja 242 0172/0153
3. | 99 MSZP 103 |Maremaruka I 3+3 242% 0531
4, | 99 MSZP 201 |Mexanuka I 343 242% 0541
5. | 99 Mszp 202 |MammHCKH MaTEpHjaIH 342 | 2+1% 0153/0154
TepMHUYKa o0pasa
6. | 99 Mszp 104 |FCKTPIIH NOTOHH 1 343% 0222/ 0223
CJICKTPOHHUKA
7. | 99 MSzP 021 |Conmonornja 2+0* 0533
8. | 99 MszP 203 [VIKeREPCKE KOMyRHIAIH]E 1 344 | 4+4% 0534/ 0164
MAaIIUHCKH CJICMEHTHU
9. | 99 MSZP 204 |OtnopHOCT MaTepujaia 4+4* 0541
10. | 99 MSZP 105 [Maremarnxa IT 343 | 343+ 0531
11. | 99 MSZP 205 [Mexamnxa II 343 | 242+ 0541
12. | 99 MSZP 206 [Mexannxa mammna 2+2% 0164
13. | 99 Mszp 207 | TeXHOTOTHIC MMBCRA 1 42 0153/0154
3aBapuBamba
14. | 99 MSZP 022 |Enrnecku je3ux 0+2 | 0+2%* 0533
15. | 99 Mszp 208 | TexHosoruje obpaze 242 | 442% 0154/ 0151
JieopMalnjoM U pe3ameM
16. | 99 MSZP 209 |Mexanuxa ¢aynna 4+4% 0173
17. | 99 MSzp 210 |C1CTeMH ayTomatekor 4+4% 0211
yrpaBibamba
18. | 99 MSZP 211 |TpancnoptHa cpencTsa 3+2 | 3+1* 0161/0163
19.| 99 MSZP 212 |TepmoanHamuka 4+4%* 0171
20. | 99 MSZP 106 |I[Ipou3BoaHN MEHAIMEHT 4+2% 0181
21. | 99 MSzP 170 |/ IPOICKTOBaRE MpHMEHOM 343% 0211
pauyHapa
22.| 99 Mszp 213 [Meperbe, KBamTeT 1 MeTOzE 343 0152/0161
CKCIIEPUMEHTA
23. | 99 MSEP 701 |IIpenoc Toruiote 3+3* 0171
24. 199 MSTM 415 |CrabuiHocT cucremMa 3+3%* 0541
25.199 MSTM 431 |Byka, BuOparuje 1 au3ajH 2+2% 0541
26. | 99 MSTM 437 [MEXaiHKa KOHTHITYYMa 1t 343 | 242% 0541
MO/JICJICKA CIIMYHOCT
27.| 99 MSTM 433 |BH111a OTIIOpHOCT 1 TeopHja 242 | 343% 0541
€JIACTUYHOCTHU
28 | 99 MSMH 611 KonngyHcaH;e, 00JIMKOBabE U 343 0164
JIN3ajH
29. 199 MSTM 626 [MeTanHe KOHCTPYKLHje 4+2% 0161
30. | 99 MSMH 625 |/ [PCHOC CHAre n Kpetarsa i 343 0164
MEXaHU3MHU
31. | 99 MSTM 434 |NunycTpujcku TU3ajH 242% 0541
32. | 99 MSTM 435 |Pauynapcke MeTO/IEe y TEXHHIIN 4+4%* 0541
33. | 99 MSTM 43¢ [/lHamiKa i cragiiHocT 242% 0541
KOHCTpPYKIIHja
34 99 MSTM 437 OHTI/IMH?)aLH/I_]a MEXaHUYKHX 3+4* 0541
Cucrema
35| 99 MSEP 715 Paquapcrfo MOJICJIUpPAE U 343 0211
cUMyJIaLuje
36. | 99 MSTM 445 |[IuruioMcKku paj 30+0*
37. 199 MSTM 449 |CrpyuHa npaxca 0+8*
y 6poi . 14+12 | 14+12 | 14+14 | 13413 | 15+14 | 17413 | 13+13 | 15+13 | 14+15 | 30+0
Kynal Hele/bHI 0poj acoBa: 26 26 28 26 29 30 26 28 29 30
Bpoj ucnnra 2 5 2 4 4 5 3 5 5 1

O3Haka (*) nmopej Opoja yacoBa 03Ha4YaBa CeMecTap y KOMe Ce MOoJaKe HCITUT U3 JaTor IpeMeTa.
HAIIOMEHA: CryneHt je o0aBe3aH 1a y TOKY CTyHja ypaJau JBa POjeKTa U3 MpeaMeTa o] 3Hauaja 3a cMep




MamuHCcTBO

YHUBEP3UTET Y HOBOM CALY

DakyJaTeT TEXHHYKHX HAyKa

Hatym:1999-09-30

HACTABHM IIJIAH

Crpana: 2

Oncek : [IPOU3BO/JHO MALLIHHCTBO

Cwmep : QJIEKCUBUJIHE TEXHOJIOTUJE, CUCTEMU H PAYYHAPOM UHTEI'PUCAHA ITIPOU3BONHA (CIM)

Po. ludpa [penmer 1 1T 11T v \'% VI VII VIII X X Karenpa
1. | 99 MSZP 101 |®usuxa 3+2% 0532

2. | 99 MSZP 102 |Xemuja 2+2% 0172/0153
3. | 99 MSZP 103 |[Maremaruka | 343 | 2+2% 0531

4. | 99 MSZP 201 |Mexanuxka I 3+3 | 2+2% 0541

5. | 99 MSZP 202 g’éif;‘:“” MATCPUJAIIM M TCPMUHKE. | 315 | o4+ 0153/0154
6. | 99 MSZP 104 |EnexTpuduHU OTOHH U €IEKTPOHUKA 3+3% 0222/ 0223
7. | 99 MSZP 021 |Coumosnoruja 2+0* 0533

8. | 99 MSZP 203 E:Ej::f}:‘;:;rﬂy;““”"ﬁ " 34 | 4+ 0534/ 0164
9. | 99 MSZP 204 |OrmopHOCT MaTepHjaia 4+4%* 0541
10.| 99 MSZP 105 |Marematuka II 343 | 3+3* 0531
11.| 99 MSZP 205 |Mexanuka Il 3+3 | 2+2%* 0541
12.] 99 MSZP 206 |MexaHnka MammiHa 2+2% 0164
13.| 99 MSZP 207 |TexHonoruje JINBeHa U 3aBApUBAHA 4+2% 0153/0154
14.| 99 MSZP 022 |Enrnecku je3uk 0+2 | 0+2%* 0533
15.| 99 MSZP 208 I;’:;‘;:’ez”e obpaze aeqopmanijom 242 | 4+2% 0154/ 0151
16.| 99 MSZP 209 |Mexanuka ¢iynia 4+4%* 0173
17.] 99 MSZP 210 [Cuctemu ayTOMaTCKOT yIpaBJbamba 4+4%* 0211
18.| 99 MSZP 211 |TpancrnopTtHa cpencTBa 3+2 | 3+1* 0161/0163
19.] 99 MSZP 212 |TepmoanHamuka 4+4* 0171
20.| 99 MSZP 106 |IIpou3BOAHU MEHAIMEHT 4+2% 0181
21.| 99 MSZP 150 |(IIpojexTroBame IPUMEHOM padyHapa 3+3% 0152
22.| 99 MSZP 213 Z(iﬁi;fj;ﬂ‘;iﬂmm frverone 3+3% 0152/0161
23.| 99 MSPM 501 [CaBpemenu MaTepujaiu 3+3* 0153
24.| 99 MSPM 502 |HekOHBEHIMOHAIHY MOCTYIILH 343% 0151
25.1 99 MSPM 503 |OGpa/iH¥ U TEXHOJIOLIKHA CHCTEMU 3+3* 0152
26.| 99 MSPM 504 x;mogﬁié‘af:;“ 3a oGpazy 343%* 0154
27.1 99 MSPM 505 |IIpojekToBame TEXHOJIOMIKUX Tporeca 3+3%* 0152
28.| 99 MSPM 506 |Anartu 3a 00pazy pe3amem 3+3%* 0152
29.| 99 MSPM 507 feﬁooﬁﬁii E’;:fgﬁg”“ﬂ“ 3+3% 0152
30.| 99 MSPM 508 |MHxXemepcTBO MOBPIIMHA 3+3%* 0154
31.| 99 MSPM 531 |IIpuGopu 3+3* 0152
32.1 99 MSPM 532 |Pe3ame meraia 3+3% 0151
33.1 99 MSPM 533 |IIpojekToBame MalIiHa alnaTKU 3+3% 0152
34.| 99 MSPM 534 fg;‘&‘fﬁxﬁ;“p“c“a fpOUSBOILA 34+3% 0151/0152
55 v s [T o
36.| 99 MSPM 545 |Iumomcku paj 30+0*

37.| 99 MSPM 549 |CrpyuHna npaxca 0+8*
VKynan neessu 6poj 4acosa: 142+12 14+12 | 14+14 | 13+13 | 15+14 | 17+13 | 12+12 | 12+12 | 15+15 | 30+0

6 26 28 26 29 30 24 24 30 30

bpoj ucninta 2 5 2 4 4 5 4 4 5 1

O3naka (*) nmopen Opoja 4yacoBa 03Ha4aBa CEMECTAap Y KOME Ce MMOJIaXKe UCTIUT U3 AATOT MpeMeTa

HAITIOMEHA: CtyzeHT je o0aBe3aH 1a y TOKY CTyIHja yYpaIu JBa MPojeKTa U3 IMpeMeTa o/ 3Hadaja 3a cMep




YHUBEP3UTET Y HOBOM CAY

DakyJaTeT TEXHHYKHX HAyKa

Hatym:1999-09-30

MamuHCcTBO
HACTABHMU IIJIAH Crpana: 3

Oncek : [IPOHU3BO/JHO MALIUHCTBO

Cwmep : TEXHOJIOTUJE Y MALLIHUHCTBY
P6. Mngpa IIpenmer 1 I III v \% VI VII | VIII | IX X Karenpa

1. 99 MSZP 101  |®usuka 3+2% 0532

2. 99 MSZP 102  |Xemuja 242% 0172/0153
3. 99 MSZP 103  |Maremaruka I 3+3 | 242% 0531

4. 99 MSZP 201 |Mexanuka I 3+3 | 2+2% 0541

5.| 99 MSzZP 202 g/é;f;‘;c‘(" MATCPHJAIIL I TPMITIKA | 35 | ) p 0153/0154
6. 99 MSZP 104  |EnekTpUYHU ITOTOHM U €NEKTPOHUKA 3+3%* 0222/ 0223
7. 99 MSZP 021 |Corwmosoruja 2+0%* 0533

8. | 99MSZP 203 E:;‘;:Cif:‘;ix?g;;““aume " 3+4 | 4+4* 0534/ 0164
9. 99 MSZP 204 |OtnopHocT MaTepujana 4+4% 0541
10.| 99 MSZP 105 |Maremaruka Il 343 | 3+3* 0531
11.| 99 MSZP 205 |Mexanuxa Il 343 | 2+2% 0541
12. 99 MSZP 206 |MexaHuka MalInHa 2+2% 0164
13.| 99 MSZP 207 |TexHoisoruje JIuBeHa U 3aBapUBarba 4+2% 0153/0154
14.| 99MSZP 022 |Enrmecku je3uk 0+2 | 0+2%* 0533
15.| 99 MSZP 208 E;’:‘;‘g‘]e obpane reopmarutjom 242 | 442+ 0154/ 0151
16.| 99 MSZP 209 |Mexanuka piynia 4+4%* 0173
17.] 99 MSZP 210 |Cucremu ayTOMaTCKOI' yIpaBJbamba 4+4% 0211
18.| 99MSZP 211 |TpancmopTHa cpeicTBa 3+2 | 3+1%* 0161/0163
19.| 99MSZP 212 |TepmoanHamuKa 4+4%* 0171
20. 99 MSZP 106 |IIpou3BoHH MEHALIMEHT 4+2% 0181
21.| 99 MSZP 150 |IIpojekToBame NIPUMEHOM padyHapa 3+3%* 0152
22.| 99 MSZP213 Z{iﬁi‘;&‘;ﬂmﬂ frverone 3+3% 0152/0161
23.| 99 MSPM 501 |CaBpemeHu MaTepHjaan 3+3%* 0153
24.| 99 MSPM 502 |HexkOHBEHIMOHAIHY NOCTYIIIH 343%* 0151
25.1 99 MSPM 503 |OGpaaHu U TEXHOJIOIIKH CUCTEMHU 3+3* 0152
26.| 99 MSPM 504 ﬁ;ﬁgg‘;?ﬁg‘;y‘ 3a obpay 34+3% 0154
27.| 99 MSPM 505 E;;’fe‘é;"‘*a“’e TEXHOTOMIIX 343 0152
28.| 99 MSPM 506 |Anaru 3a oOpany pe3ameM 3+3% 0152
29.| 99 MSPM 507 fg{ﬁfiﬁi’; ‘Z’;:fggg“““ 343 0152
30.{ 99 MSPM 508 |MHxemepcTBO MOBPIINHA 3+3%* 0154
31.| 99 MSPM 571 ?ef;‘;ﬁ';i‘fg;fa;"“"“"r“” 3+3% 0154
32.] 99 MSPM 572 |IIpojeKToBame TEXHOIOTH]a IUBEHA 3+3* 0154
33.| 99 MSPM 573 iigf;‘g;’:‘;“’e FERHOTORAA 3+3% 0153
34.| 99 MSPM 574 |Marepujaiu II 3+3% 0153
35.| 99 MSPM 575 Efgf;:ﬁi‘;‘f Texnororsa 3+3% 0154
36.| 99 MSPM 585 |/IuruioMcKu paj 30+0*

37.] 99 MSPM 589 |CrpyuHa npakca 0+8*
VKynan neebHu 6poj 4acosa: 142+612 142+612 142-;14 132+613 152+914 17;;)13 122-:‘12 122-:‘12 15;)15 3(;3-0
Bpoj ucinra 2 5 2 4 4 5 4 4 5 1

O3naka (*) mopex Opoja 4acoBa 03HaYaBa CEMECTap y KOMe Ce I0JIaXKe HCIUT U3 JaTor IpeaMeTa.

HATIIOMEHA: CryneHT je o0aBe3aH Jja y TOKY CTyIHja ypaju JBa MPOjeKTa 13 MpeaMeTa 011 3Hauaja 3a cMep




YHUBEP3UTET Y HOBOM CALY

(I)aKy.TITeT TEXHUYKHUX HAYKaA

Jarym:1999-09-30

MammuHCcTBO
HACTABHMU IIJIAH Crpana: 4
Oncex: MEXAHU3ALINJA U KOHCTPYKIJHOHO MALUIHHCTBO
Cwmep: KOHCTPYKIJUOHO MALLIMTHCTBO
P6. Ulucppa [penmer I 11 111 v v VI VII | VIII IX X Karenpa
1. |99 MSZP 101 |Duzuka 3+2% 0532
2. |99 MSZP 102 |Xemuja 2+2% 0172/0153
3. |99 MSZP 103 |Maremaruxa | 3+3 | 2+42* 0531
4. |99 MSZP 201 |Mexanuxka I 343 | 2+42%* 0541
5 | 99 MSZP 202 2/([3}1)15;1-1%14 MaTepujali U TePMUUKa 342 | 241* 0153/0154
6. | 99 MSZP 104 |EnexTpudni IOTOHM U €IEKTPOHMKA 3+3%* 0222/ 0223
7. 199 MSZP 021 |Coumosnoruja 2+0* 0533
3. | 99 MSZP 203 iinl-i,i\l:b:gu\c KOMYHHUKAIMj€ 1 MALIUHCKH 344 | 414+ 0534/ 0164
9. |99 MSZP 204 |OrnoprocT marepujana 4+4* 0541
10. | 99 MSZP 105 [Marematuka II 3+3 | 343* 0531
11. | 99 MSZP 205 |Mexanuxa II 3+3 | 242% 0541
12. | 99 MSZP 206 |Mexanyka MaminHa 2+2% 0164
13. | 99 MSZP 207 | TexHounoruje IMBeHa 1 3aBApHBamba 4+2% 0153/0154
14. | 99 MSZP 022 |Enryecku je3uk 0+2 | 0+2% 0533
15. | 99 MSZP 208 gsz?:331'11je obpajie Jeopmanujom 1 242 | 412* 0154/ 0151
16. | 99 MSZP 209 |Mexanuka huynia 4+4* 0173
17. | 99 MSZP 210 |Cucremu ayToMaTCKOT yIIpaBbarba 4+4%* 0211
18. | 99 MSZP 211 |TpancroptHa cpecTsa 342 | 3+1* 0161/0163
19. | 99 MSZP 212 |Tepmoannamuka 4+4* 0171
20. {99 MSZP 106 |[1Ipon3BoiH1 MEHAIMEHT 4+2% 0181
21.1 | 99 MSZP 160 |IIpojexToBame npuMeHoM padyHapa™® 3+3* 0161
21.2 | 99 MSZP 161 |Ayromari3oBaHo IpojeKTOBamba* 3+3%* 0161
22. | 99 MSZP 213 Z(Zf;:;;l‘;i‘i”m frverone 343% 0152/0161
23. 199 MSMH 601 Motopu CYC 4+42% 0163
24. {99 MSMH 602 |Motophra Bo3uia 3+3%* 0163
25. |99 MSMH 603 |ITossonpuspeane Mamune | 4+2% 0162
26. {99 MSMH 604 | Xu1ponpeHocHUIN Y MeXaHnu3alnju 4+2% 0161
27. |99 MSMH 605 | Cumynaruja 1 10rucTHKA 3+2% 0161
28. |99 MSMH 611 |Koncrpymncarme, 0011MKoBame 1 113ajH 3+3* 0164
29. |99 MSMH 612 |Iloroncku CHCTEMH U yIIPABIbathe 2+2% 0161
30. |99 MSMH 613 |Cxuajiuiira u oripema 3+3* 0161
31. {99 MSMH 614 |Metaite KOHCTpYKIIHje 4+4* 0161
32. |99 MSMH 615 | TpancriopTHO — MaHMITYJIAIIMOHN CHCTEMH 242 | 2+2% 0161
33. {99 MSMH 631 |["paljeutcke 1 KOMyHaIHE MAITHHE 4+4%* 0161
34. 199 MSMH 632 | /lu3anuie 343%* o161
35. 199 MSMH 633 |McnuTuBarme MallinHa 1 MeXaTpoHUKa 2+3% 0161
36. |99 MSMH 634 |MeTo/10510THja KOHCTPYHCAHA 2+42% 0164
37. {99 MSMH 645 | /luriomcku paj 30+0*
38. |99 MSMH 649 |Ctpyuna npakca 0+8*
VKynan HexesbHu 6poj uacosa: 14+12 | 14+12 | 14+14 | 13+13 | 15+14 | 17+13 | 18+11 | 14+14 | 13+14 | 30+0
26 26 28 26 29 31 29 28 27 30
bpoj ucnura 2 5 2 4 4 5 5 4 5 1

O3naka (*) mopen O6poja yacoBa 03Ha4aBa ceMecTap y KOMe ce I0JIaXKe HCITUT U3 JIATOT TIpeIMeTa.
Hanomena: [TpojekToBame NpUMEHOM pauyHapa; AyTOMaTH30BaHO MPOjEeKTOBAE - CTYICHT OMpa jellaH MpeMeT y

JIOTOBOpY ca 1medoM KaTeape

CryneHrt je obaBe3aH Jia y TOKY CTyIHja ypaly JBa MpojeKTa 13 mpeaMeTa o]l 3Ha4aja 3a cMep




YHUBEP3UTET Y HOBOM CAY

q)aKyJITeT TEXHUIKHUX HAyKa

Jarym:1999-09-30

MammHCTBO
HACTABHMU IIVIAH Crpana: 5
Oncex: MEXAHU3AIIUJA U KOHCTPYKIJ[UOHO MAILIHHCTBO
Cwmep: [IPEXPAMBEHO MALIMHCTBO
P6. ludpa Ipenmer 1 11 1 v \% VI | VII | VIII | IX X Karenpa
1. 99 MSZP 101 |Dusuka 3+2% 0532
2. | 99MSZP 102 |Xemuja 2+2% 0172/0153
3. | 99 MSZP 103 |Maremaruka I 3+3 | 242% 0531
4. 99 MSZP 201 |Mexanuka | 3+3 | 242% 0541
5. | 99 MSZP 202 E%‘;LL[‘J”?“““ MaTepHATH W TEPMHIa 342 | 2+1% 0153/0154
6. 99 MSZP 104 |EnexTpu4Hu IOTOHU U €JIEKTPOHUKA 3+3%* 0222/ 0223
7. | 99 MSZP 021 |Coumonoruja 2+0* 0533
8. | 99 MSZP 203 S:;‘S;‘fﬁ:‘;f{:ﬁ:%“}f“’””JC " 3+4 | 4+4% 0534/ 0164
.| 99 MSZP 204 |OrnopHoct mMatepujasia 4+4* 0541
10. | 99 MSZP 105 |Maremaruxa II 3+3 | 343* 0531
11. | 99 MSZP 205 |Mexanuxka Il 3+3 | 242% 0541
12. | 99 MSZP 206 |MexaHuka MalIiHa 2+42%* 0164
13. | 99 MSZP 207 |Texnonoruje IMBea 1 3aBapuBamba 4+2% 0153/0154
14. | 99 MSZP 022 |Enriecku je3nk 0+2 | 0+2%* 0533
15| 99 MszP 208 g:;::;[\(:]‘”je obpaze aedopmanmjom u 242 | 442 0154/ 0151
16. | 99 MSZP 209 |Mexanuxa (uynia 4+4* 0173
17. | 99 MSZP 210 |Cucremu ayToMaTCcKOr yIpaBibarba 4+4%* 0211
18. | 99 MSZP 211 |TpancnopTHa cpeicTBa 342 | 3+1* 0161/0163
19. | 99 MSZP 212 |TepmoauHamuka 4+4% 0171
20. | 99 MSZP 106 |I[Ipou3Boanu MEHAIMEHT 4+2% 0181
21.1| 99 MSZP 160 |IIpojexToBame NpUMEHOM padyHapa™® 3+3* 0161
21.2| 99 MSZP 161 |Ayromarn3oBaHo npojexToBama™ 3+3* 0161
22. | 99 MSzP 213 XZ‘}’E::;}‘;:T;”"“ 1 erone 3+3% 0152/0161
23. | 99 MSMH 601 (Motopu CYC 4+2% 0163
24. | 99 MSMH 602 |Motopza Bo3uia 3+3%* 0163
25. | 99 MSMH 603 (ITossonpuspesie Mammne I 4+2% 0162
26. | 99 MSMH 604 | XupornpeHOCHNI Y MEXaHU3AIIN] I 442%* 0161
27. | 99 MSMH 605 |Cumynaiuja 1 JOTHCTHKA 3+2% 0161
28. | 99 MSMH 611 |Koucrpyucame, 00JMKOBaE U AN3aJH 3+3%* 0164
29. | 99 MSMH 612 (IToroHcky cuctemy 1 ynpaBibamne 2+2% 0161
30. | 99 MSMH 613 |CknajgummTa u orpema 3+3* 0161
31. | 99 MSMH 614 |Metanue KoHCTpYKIHTje 4+4%* 0161
32. 99 MSMH 615 I,/];)él]l-lec[\[[l;)p[HO MaHHUITyJIallTHOHH 242 2+2* 0161
33. | 99 MSMH 651 |[Ipexpambene TeXHOIOTH]je U OTeparuje 3+3%* 0161/0172
34. | 99 MSMH 652 |Texnounomiku anapari u ypehaju 3+3* 0172
35. | 99 MSMH 653 |IIpexpambene mammnne 4+4%* 0161
36. | 99 MSMH 654 |Cucremu 3a TpaHCHIOPT U MAKOBAE 2+42% 0161
37. | 99 MSMH 665 |/lumiomcky paj 30+0*
38. | 99 MSMH 669 |Ctpyuna npakca 0+8*
VKynan HexesbHu 6poj uacosa: 142-;12 142-;12 142-;14 13;—613 15;;)15 17;;)13 18;—911 142-;14 142-;14 3(;-(!)—0
bpoj ncnura 2 5 2 4 4 5 5 4 5 1

Osnaka (*) nopes 6poja 9acoBa 03HauaBa ceMecTap y KOMe ce IMoJIake UCHHT U3 JaTOT IMpeMeTa.
Hanomena: IIpojexToBame IPUMEHOM pauyHapa; AyTOMAaTU30BaHO IPOjEKTOBAME - CTYJEHT OUpa jeaH IpeaMeT y
JIOTOBOPY ca mIepoM KaTezpe.
CryzeHT je 06aBe3aH J1a y TOKY CTy/Mja ypaJay Ba IIPOjeKTa U3 IpeaMeTa oJf 3Hauaja 3a CMep




YHUBEP3UTET Y HOBOM CAAY
AI[ Hatym:1999-09-30
(I)aKyJITeT TEXHUYKHUX HAYKaA
MammuHCcTBO
HACTABHMU IIVIAH Crpana: 6
Oncex: MEXAHU3ALINJA U KOHCTPYKILJHOHO MAUIHHCTBO
Cmep: MOTOPH U BO3UJIA
P6. Iugpa TIpeamer I 11 111 v \Y% VI VII | VII | IX X Kareznpa
1. 99 MSZP 101 |Dusuxa 3+2% 0532
2. 99 MSZP 102 | Xemuja 242% 0172/0153
3. 99 MSZP 103 |Matemaruka | 3+3 | 2+2% 0531
4. 99 MSZP 201 |Mexanuka I 3+3 | 242% 0541
5 99 MSZP 202 x’)“zﬁ:p{z—wm MaTepujai U TEpMUYKa 342 | 241* 0153/0154
6. 99 MSZP 104 |EnexTpuyHH HOTOHU U €IEKTPOHMKA 3+3%* 0222/ 0223
7. 99 MSZP 021 |Cormonoruja 2+0* 0533
8. | 99Mszpao3 |!UHemePere coMymIIC 344 | 444 0534/ 0164
9. 99 MSZP 204 |OrtnoprocT martepujana 4+4* 0541
10. 99 MSZP 105 |Maremaruka II 3+3 | 343* 0531
11. 99 MSZP 205 |Mexanuxka II 3+3 | 242% 0541
12. 99 MSZP 206 |Mexannka Maimna 2+2% 0164
13. 99 MSZP 207 |TexHonoruje IMBeHa U 3aBapHUBamba 4+2% 0153/0154
14. 99 MSZP 022  |Enriecku je3uk 0+2 | 0+2* 0533
15 99 MSZP 208 TCvXHOJ[Ol'Hje obpajie Jeopmanujom u 242 | ae0% 0154/ 0151
pesameM
16. 99 MSZP 209 |Mexanuka hiynia 4+4* 0173
17. 99 MSZP 210 |Cucremu ayTOMaTCKOT YIIpaBibarba 4+4%* 0211
18. 99 MSZP 211 |TpaHncroptHa cpecTsa 3+2 | 3+1* 0161/0163
19. 99 MSZP 212 | Tepmoannamuka 4+4* 0171
20. 99 MSZP 106 |[Ipou3BojiHM MEHAIMEHT 4+2% 0181
21.1 | 99MSZP 160 |IIpojexToBarme npuMeHom pauyHapa™ 3+3%* 0161
21.2| 99 MSZP 161 |[Ayromaru3oBaHO IpOjeKTOBamba* 3+3%* 016l
22. | 99MSZP213 XZEZ?:QEEEWT fverone 343% 0152/0161
23. | 99 MSMH 601 |Moropu CYC 4+2% 0163
24. | 99 MSMH 602 |MotopHua Bo3uia 3+3%* 0163
25. | 99 MSMH 603 |TTomomnpuspeane mamune I 4+2% 0162
26. | 99 MSMH 604 |XuaponpeHoCHUIM Y MeXaHnu3alnju 4+2% 016l
27. | 99 MSMH 605 |Cumynanuja u JOTHCTHKA 3+2% 0161
28, | 99 MSMH 621 ;F(fi(;:gma eKCIUIoATalnja MOTOpa 1 340% 0163
29. | 99 MSMH 622 |Teopuja kperama Bo3uia 3+3%* 0163
30. | 99 MSMH 623 |I[Tosmonpuspeane mammne 1 3+3%* 0162
31. | 99 MSMH 624 |Tpaxropn 2+2% 0162/0163
32. | 99 MSMH 625 |[Ipenoc chare u KpeTama i MEXaHU3MHI 3+3%* 0164
33. | 99 MSMH 671 2{/[}([)2{:‘3}1})&11—50 ¥ KOHCTPYKIIHja MOTOpa 313% 0163
34. | 99 MSMH 672 |Omnpema motopa CYC 4+3%* 0163
35. | 99 MSMH 673 |Omnpema MOTOPHHX BO3MIIA 4+3* 0163
36. | 99 MSMH 674 |WcnuTupame MOTOpa U BO3MIIA 2+4%* 0163
37. | 99 MSMH 685 |/luruiomcku paj 30+0*
38. 99 MSMH 689 |Ctpyuna mpakca 0+8*
VKynan nee/bHu 6poj 4acosa: 14+12 | 14+12 | 14+14 | 13+13 | 15+14 | 17+13 | 18+11 | 14+13 |13+13| 30+0
26 26 30 26 29 30 29 27 26 30
Bpoj ucnura 2 5 1 4 4 5 5 5 4 1

O3naka (*) mopen 6poja yacoBa 03Ha4aBa ceMecTap y KOMe ce I0JIaXKe HCITUT U3 JIATOT TIpeIMeTa.

Hanomena: IIpojexToBame IPUMEHOM padyHapa; AyTOMaTH30BaHO IIPOjeKTOBAE - CTYJCHT OUpa jefiaH IpenMeT y
Joropopy ca 1edom xarenpe
CryneHrt je obaBe3aH Jia y TOKY CTyIdja ypaly JBa MpojeKTa 13 mpeaMeTa o]l 3Ha4aja 3a cMep




YHUBEP3UTET Y HOBOM CAAY

(I)aKy.TITeT TEXHUYKHUX HAYKaA

Jarym:1999-09-30

MamuHCcTBO
HACTABHMU I1JIAH Crpana: 7
Oncex: MEXAHU3ALIMJA U KOHCTPYKIJHOHO MALIIHHCTBO
Cwmep: [10JbOIIPUBPE/IHO MALIMHCTBO
P6. Iugpa TIpeamer I 1I 111 v \4 VI VII | VIII | IX X Kareznpa
1. | 99 MSZP 101 |Dusuxa 3+42% 0532
2. | 99 MSZP 102 |Xemuja 242% 0172/0153
3. | 99 MSZP 103 |[Marematuka | 3+3 |2+42%* 0531
4. | 99 MSZP 201 |Mexannka I 3+3 |2+42%* 0541
5 | 99 MSZP 202 2/[6‘;1?;4;&1\11 MaTepujalii U TEPMUYKa FYT N P 0153/0154
6. | 99 MSZP 104 |EnexTpuuHu MOrOHH U €JIEKTPOHHKA 3+3%* 0222/ 0223
7. | 99 MSZP 021 |Corumosoruja 2+0* 0533
8. | 99 MSZP 203 ﬂ;‘;“j;":ﬁfzixﬁ*’;K"‘“”Je " 3+4 |4+4 0534/ 0164
9. | 99 MSZP 204 |Ortnopuoct mMatepujasa 4+4* 0541
10. | 99 MSZP 105 |[Maremaruka II 3+3  |3+43* 0531
11. | 99 MSZP 205 |Mexanuka I 3+3  |2+42%* 0541
12. | 99 MSZP 206 |Mexanunka ManmHa 2+2% 0164
13. | 99 MSZP 207 |TexHonoruje JIMBeHA U 3aBapUBaFha 4+2% 0153/0154
14. | 99 MSZP 022 |Enruecku jesnx 0+2  |0+2%* 0533
15. | 99 MSZP 208 Tex&onomje obpaze nedopmanijom 242 |a42% 0154/ 0151
1 pe3ameM
16. | 99 MSZP 209 |Mexaunuka (iynna 4+4%* 0173
17. | 99 MSZP 210 |Cucremu ayTOMaTCKOT yIIPaBJbarba 4+4* 0211
18. | 99 MSZP 211 |TpancnoprHa cpeacTBa 3+2 |3+1* 0161/0163
19. | 99 MSZP 212 |TepmonnHaMuka 4+4%* 0171
20. | 99 MSZP 106 |IIpou3Bo/iHN MEHAIMEHT 4+2% 0181
21.1| 99 MSZP 160 |IIpojekToBame mpruMeHoM padyHapa™ 3+3% 0161
21.2 | 99 MSZP 161 |AyromaTn30BaHO NMPOjeKTOBama™ 3+3% 016l
22. | 99 MSZP 213 ]e\f\_i'r’lzg’}fl’wiiﬂ”T‘” frverone 343% 0152/0161
23. | 99 MSMH 601 [Motopu CYC 4+42% 0163
24. | 99 MSMH 602 |MotopHa Bo3uiia 3+3%* 0163
25. | 99 MSMH 603 |I[Tossonpuspeane mammne [ 4+2% 0162
26. | 99 MSMH 604 | XuapornpeHoCHUIN y MeXaHU3alH]j i 4+2% 016l
27. | 99 MSMH 605 |Cumynaiuja u J0rHCTHKA 3+42% 0161
28, | 99 MSMH 621 I((;:I:;:H\d €KCIUIOATAaINja MOTOpa 1 340% 0163
29. | 99 MSMH 622 |Teopuja kperarma BO3uIa 3+3%* 0163
30. | 99 MSMH 623 |ITossonpuspenne Mamune 11 3+3%* 0162
31. | 99 MSMH 624 |Tpaxropn 2+2% 0162/0163
32. | 99 MSMH 625 EE:'::;;;’;W 1 Kpetama 343% 0164
33. | 99 MSMH 634 |Metozo0ruja KOHCTpyncarma 2+42% 0164
34. | 99 MSMH 691 |VYpehaju 3a nasojmasame 4+3%* 0162/0173
35. | 99 MSMH 692 |ITocTeTBeHH TOCTYIIIN U MAIINHE 4+3* 0162
36. | 99 MSMH 693 |Cymape 4+4* 0162/0172
37. | 99 MSMH 695 |/luruiomcku paj 30+0*
38. | 99 MSMH 699 |Ctpyuna mpakca 0+8*
VKynan neesbHu 6poj uacosa: 14+12|14+12 | 14+14|13+13 | 15+14 [ 17+13 | 18+11 | 14+13 [ 14+12| 30+0
26 26 28 26 29 30 29 27 26 30
Bpoj ncnura 2 5 2 4 4 5 5 5 4 1

O3naka (*) nopen O6poja yacoBa 03Ha4aBa ceMecTap y KOMe ce I0JIaKe HCIUT U3 JIaTOT IpeIMeTa.

Hanomena: IIpojexToBame IPIMEHOM padyHapa; AyTOMaTH30BaHO IPOjEeKTOBAE - CTYJCHT OUpa jedaH IpeaMeT y
JoroBopy ca 1edom kateape
CryneHrt je o0aBe3aH Jia y TOKY CTydja ypalu JiBa [IPojeKTa 13 IpeaMeTa o]l 3Ha4aja 3a cMep




YHUBEP3UTET Y HOBOM CAY

DakyJaTeT TEXHHYKHX HAyKa

Hatym:1999-09-30

MamuHCTBO
HACTABHMU I1IVIAH Crpana:8

Oncexk : EHEPI'ETUKA W IIPOLJECHA TEXHUKA

Cwmep : TOIIVIOTHA TEXHHUKA
P6. ngpa Ipeamer I I 11 v \% VI VII VIII IX X Karenpa
1. |99 MSZP 101 |®uzuxa 3+2% 0532

2. |99 MSZP 102 | Xemuja 2+2% 0172/0153
3. 199 MSZP 103 |Marematuka I 343 | 242* 0531

4. 199 MSZP 201 (Mexanuka I 343 | 242% 0541

5. 199 MSZP 202 |MammHCcK: MaTepujaly U TepMHIKa obpajga 3+2 | 2+1%* 0153/0154
6. | 99 MSZP 104 |EnekTpruHH [TOTOHU U €JIEKTPOHHUKA 3+3%* 0222/ 0223
7. 199 MSZP 021 |Counonoruja 2+0* 0533

8. |99 MSZP 203 g‘lﬁi‘;ﬁg""e KOMYHHKALHje  MALIHHCIH 3+4 | 4+ax 0534/ 0164
9. 199 MSZP 204 |OrniopHocT MaTepujaia 4+4%* 0541
10. | 99 MSZP 105 |Marematuka II 343 | 3+3* 0531
11.| 99 MSZP 205 |Mexanuka II 343 | 2+2% 0541
12.1 99 MSZP 206 |Mexannka ManmHa 2+2% 0164
13.] 99 MSZP 207 | TexHonoruje JuBeHa 1 3aBapHBarma 4+2% 0153/0154
14.| 99 MSZP 022 |EHrnecku je3uk 0+2 | 0+2% 0533
15.[ 99 MSZP 208 g:;‘;;g;r“je oGpaze edopuarjo 1 242 | 4+2¢ 0153/0151
16.| 99 MSZP 209 |Mexanuka ¢iynia 4+4% 0173
17.199 MSZP 210 |Cucremu ayTOMaTCKOT yIpaBibamba 4+4* 0211
18.1 99 MSZP 211 |TpaucnopTHa cpencTsa 3+2 | 3+1* 0161/0163
19.199 MSZP 212 |TepmoHamMuKa 4+4% 0171
20.| 99 MSZP 106 |IIpou3BoiHH MEHAIMEHT 4+2% 0181
21.199 MSZP 170 |IIpojexToBame MPUMEHOM padyHapa 3+3%* 0211
22.199 MSEP 700 |Mepeme u perynucame 3+3%* 0171
23.199 MSEP 701 (IIpenoc Tormiore 3+3%* 0171
24.1 99 MSEP 702 |OcHOBH IPOLIECHE TEXHUKE 4+2% 0172
25.199 MSEP 707 |HKemepcTBO OKOJIMHE 4+2% 0173
26.| 99 MSEP 704 |Ctpyjue MammnHe 4+4% 0173
27.199 MSEP 705 |Kiumarusaiuja, rpejame u xiaheme 4+4% 0171
28.199 MSEP 706 | TorutoTHH ¥ IPOLIECHH ariapaTu 4+4* 0171/ 0172
29.1 99 MSEP 703 |IIpouiecH! €HEpPreTCKH CUCTEMH U IIOCTPOjerha 2+4* 0172
30.| 99 MSEP 708 |Ynpasisame mpolecrumMa IoMohy padyHapa 4+4%* 0172/ 0211
31.|1 99 MSEP 715 |PauyHapcko MOJICTIHPAbE U CHMYJIAIIH]je 3+3* 0211
32.|199 MSEP 731 |Ilapuu KoTII0BK 4+4%* 0171
33.199 MSEP 732 |TonnoTtHe TypOoManinHe 6+4* 0171
34.1 99 MSEP 733 |[IpakTHKyM TOIUIOTHE TEXHHUKE 0+2* 0171
35.|99 MSEP 735 |/rutoMck pan 30+0*

36.| 99 MSEP 739 |C1pytHa npakca 0+8*
VKyNan HexesbHu 6poj 4acopa: 142+612 142+612 142+814 132+613 152+914 17;;]13 152+611 14;;)16 132+613 3(;-(!]—0
Bpoj ucnura 2 4 2 4 4 5 4 4 4 1

O3naka (*) nopen Opoja 4yacoBa 03Ha4aBa CEMECTap y KOMe Ce MOJa)ke UCTIUT U3 aTOT Mpe/IMETa.

HAIIOMEHA: CryzeHT je o0aBe3aH Ja y TOKY CTyIdja ypaay JBa NpojeKkTa U3 mpeaMeTa o] 3Hauaja 3a cMep




YHUBEP3UTET Y HOBOM CAZlY

(DaKy.]'ITeT TEXHUYKHUX HAYKa

Hatym:1999-09-30

MamuHCTBO
HACTABHMU IIJIAH Crtpana: 9

Oncex: EHEPI'ETHUKA U IIPOLJECHA TEXHHUKA

Cwmep: I[IPOLJECHA TEXHUKA

P6 Indpa IIpenmer I II m | v | v VI | VII | VIl | IX X | Karenpa
1. | 99 MSZP 101 |®u3suka 3+2% 0532

2. | 99 MSZP 102 |Xemuja 24+2% 0172/0153
3. | 99 MSZP 103 (Maremaruka | 343 | 242* 0531

4. | 99 MSZP 201 |Mexanuxka I 343 | 242* 0541

5. | 99 MSZP 202 |MamuHCcKU MaTepyjaly U TepMHUKa odpajga 3+2 | 2+1%* 0153/0154
6. | 99 MSZP 104 |EnekTpu4yHM HOTOHH U €JIEKTPOHUKA 3+3* 0222/ 0223
7. | 99 MSZP 021 |Coumonoruja 2+0* 0533

8. | 99 MSZP 203 g‘lﬁi‘;ﬁg""e KOMYHHKALIje H MALIHHCIH 3+4 | 4445 0534/ 0164
9. | 99 MSZP 204 |OrnopHOCT MatepHjaia 4+4%* 0541
10. | 99 MSZP 105 |Marematuka II 343 | 3+3* 0531
11.| 99 MSZP 205 |Mexanuka Il 343 | 242* 0541
12. | 99 MSZP 206 |MexaHuka ManuHa 2+2% 0164
13. | 99 MSZP 207 |TexHosoruje IMBeHa U 3aBapHBarma 4+2% 0153/0154
14.| 99 MSZP 022 |EHrnecku je3sux 0+2 | 0+2* 0533
15. | 99 MSZP 208 |TexHounoruje odpazae nehopMalnjoM U pe3ameM 242 | 4+2% 0154/ 0151
16. | 99 MSZP 209 |Mexanuka drynna 4+4% 0173
17. | 99 MSZP 210 |Cucremu ayToMaTCKOr yIpaBJbarba 4+4% 0211
18. | 99 MSZP 211 |TpancnopTHa cpeacTBa 3+2 | 3+1* 0161/0163
19.| 99 MSZP 212 |TepmoanHamuka 4+4% 0171
20. | 99 MSZP 106 |IIpou3BOAHU MECHAIMEHT 442% 0181
21. | 99 MSZP 170 |IIpojekToBame NIPUMEHOM padyHapa 3+3%* 0211
22.| 99 MSEP 700 (Mepeme u peryiucame 3+3%* 0171
23.| 99 MSEP 701 |(IIpeHoc Toruiore 3+3% 0171
24.| 99 MSEP 702 |OcHOBH IpOLIECHE TEXHUKE 4+2% 0172
25.| 99 MSEP 707 |HHxemepcTBO OKOJINHE 442% 0173
26. | 99 MSEP 704 |CrpyjHe MammHe 4+4%* 0173
27.| 99 MSEP 705 |Knumatu3zauuja, rpejame 1 xnaheme 4+4* 0171
28. | 99 MSEP 706 |TomIoTHH U IIPOLECHHU alapaTi 4+4% 0171/0172
29. | 99 MSEP 703 |(IIpoiieCHH €HEPreTCKU CUCTEMH U ITOCTPOjekbha 2+4%* 0172
30. | 99 MSEP 708 |VYmpasibame npoluecuma nomohy pauyHapa 4+4% 0172/ 0211
31.| 99 MSEP 741 (IIpeHoc mace 2+2% 0172
32.| 99 MSEP 742 |IIpouecHe onepanuje 4+4%* 0172
33.| 99 MSEP 743 |TexHouoliku anaparty u ypehaju 4+4%* 0172
34. | 99 MSEP 744 |KoHctpykuuja anapata 3+3%* 0172
35.| 99 MSEP 745 JlurutoMcku pajg 30+0*

36. | 99 MSEP 749 CrpyuHa mpaxca 0+8*
VKynan HexesbHH 6poj 4acosa: 142+612 142+612 142-;14 132+613 152-;14 17;;)13 152+611 14;;)16 132+613 3(;-(')—0
Bpoj ucnura 1 5 2 4 4 5 4 4 4 1

O3naka (*) mopen Opoja yacoBa 03HauUaBa cEMECTap y KOME ce MoJIayKe UCIIUT U3 AATOT MpeaAMeTa.
HAITIOMEHA: CryzeHT je o0aBe3aH a y TOKY CTyIHja ypaaul [Ba MPOjeKTa U3 IpeaAMeTa Of 3Hadaja 3a cMep




YHUBEP3UTET Y HOBOM CAAY

@akyJTeT TEXHHYKHX HAyKa

Harym:1999-09-30

MaimuHCTBO
HACTABHMU IIJIAH Crpana: 10

Ouncek : EHEPI'ETUKA U IIPOIJECHA TEXHUKA
Cwmep : XUJ[POIIHEYMATCKA TEXHUKA
P6. Mudpa IIpeamer I II m v \Y vl | vII | VIl | IX X | Karenpa

1. | 99 MSZP 101 |Dusuka 3+2% 0532

2 99 MSZP 102 |Xemuja 2+2% 0172/0153
3 99 MSZP 103 |Maremaruxa I 343 | 2+2% 0531

4. | 99 MSZP 201 |Mexanuxa I 3+3 | 2+2%* 0541

5 99 MSZP 202 |MammHCKH MaTepHjald U TepMHIKa oOpaga 3+2 | 2+1%* 0153/0154
6 99 MSZP 104 |EnekTpuuHH IIOTOHU U €1EKTPOHUKA 3+3% 0222/ 0223
7 99 MSZP 021 |Coumonoruja 2+0* 0533

3. | 99 Mszp 203 Mmxemepcke KOMyHHKANN]e 1 MAITHHCKI 314 | 4ra% 0534/ 0164

CIEMEHTH

9. | 99 MSZP 204 |OtnopHocT MaTepHjana 4+4* 0541
10. | 99 MSZP 105 [Maremaruxa II 3+3 | 3+3* 0531
11. | 99 MSZP 205 |Mexanuxka II 3+3 | 2+2%* 0541
12. | 99 MSZP 206 |MexaHuka MaluHa 2+2% 0164
13. | 99 MSZP 207 |TexHoJoruje TUBEHa U 3aBapHBamba 4+2% 0153/0154
14. | 99 MSZP 022 |Enrnecku je3uk 0+2 | 0+2* 0533
15. | 99 MSZP 208 g;‘aﬁgﬁ”‘je oBpate Aeopmarijos K 242 | 4+2% 0154/ 0151
16. | 99 MSZP 209 |Mexanuka ¢uynia 4+4% 0173
17. | 99 MSZP 210 |CucreMu ayTOMaTCKOT yIIpaBbamba 4+4%* 0211
18. | 99 MSZP 211 |TpancnopTHa cpencraa 3+2 | 3+1* 0161/0163
19. | 99 MSZP 212 |TepmoauHamMuka 4+4%* 0171
20. | 99 MSZP 106 |ITpousBoaHM MEHAIMEHT 4+2% 0181
21. | 99 MSZP 170 |IIpojexToBame IPHUMEHOM padyHapa 3+3% 0211
22. | 99 MSEP 700 |Mepeme u peryiucame 3+3% 0171
23. | 99 MSEP 701 |IIpenoc Tomiote 3+3%* 0171
24. | 99 MSEP 702 |OcHoBH IPOLIECHE TEXHHKE 4+2% 0172
25. | 99 MSEP 707 |UmxemepcTBO OKOIUHE 4+2% 0173
26. | 99 MSEP 704 |Crtpyjue MamuHe 4+4%* 0173
27. | 99 MSEP 705 |Knumaruzauuja, rpejame u xinaheme 4+4* 0171
28. | 99 MSEP 706 |TonnoTHH M NPOLIECHU anapaTi 4+4%* 0171/0172
29. | 99 MSEP 703 |IIponecHH eHepreTCKH CHCTEMH U IOCTPOjeha 2+4%* 0172
30. | 99 MSEP 708 |Yupasisame npoiiecuma romohy pauyHapa 4+4%* 0172/ 0211
31. | 99 MSEP 771 |Mexauuka duyuna I 4+4%* 0173
32. | 99 MSEP 772 |Tpancnopt eBuma 4+4%* 0173
33. | 99 MSEP 773 |XunponHeyMaTcKe KOMIOHEHTE 2+2% 0173
34. | 99 MSEP 774 |IlymmHe 1 KOMIIPECOPCKE CTaHHIIE 4+4* 0173
35. | 99 MSEP 775 |luruioMcku paj 30+0%*

36. | 99 MSEP 779 |CrpyuHa npakca 0+8*

VKynan HexesbHu 6poj 4acopa: 142+612 142+612 143-:)14 132+613 152-;14 173-:)13 152+611 14:;:)16 142-;14 32:)—0
Bpoj ucnura 2 5 2 4 4 5 4 4 4 1

Osnaka (¥) nopen 6poja yacoBa 03Ha4aBa CEMECTap y KOME Ce MOJIaXKe UCITUT U3 JAaTOT MPEIMETa.
HAIIOMEHA: CryzeHT je o0aBe3aH Ja y TOKY CTyIdja ypaay JBa NpojeKTa U3 mpeMeTa oJf 3Hauaja 3a cMep




YHUBEP3UTET Y HOBOM CAY

@akyJTeT TEXHHYKHX HayKa

Harym:1999-09-30

MamuHCcTBO
HACTABHMU IIVIAH Crpana: 11
Oncex: EHEPI'ETHUKA U IIPOIJECHA TEXHUKA
Cmep: AVTOMATCKO VIIPABJBAILE
Po. udpa [Ipeamer I II III vV \ VI | vll | vl | IX X | Karenpa
1. 99 MSZP 101 |®u3zuka 3+2% 0532
2. | 99MSZP 102 |Xemuja 24+2% 0172/0153
3. | 99 MSZP 103 |Maremaruka I 3+3 [2+2* 0531
4. 99 MSZP 201 |Mexanuka | 3+3  |2+42%* 0541
5. | 99 MSZP 202 2%‘1‘;;1;‘;““ MATCDHJATIT HTCPMITARA. {345 o4 q* 0153/0154
6. 99 MSZP 104 |EnexTpuyHU ITOTOHU H €JIEKTPOHHUKA 3+3* 0222/ 0223
7. | 99MSZP 021 |Counonoruja 2+0* 0533
8. | 99 MSZP 203 E:;‘;::g‘;ix?g;““au“ﬁ " 3+4 |4+4x 0534/ 0164
9. 99 MSZP 204 |OtnopHOCT MaTepujaia 4+4%* 0541
10. | 99 MSZP 105 |Maremaruxa II 3+3 |343* 0531
I1. | 99 MSZP 205 |Mexanuka II 343 |242* 0541
12. | 99 MSZP 206 |[MexaHuka MaliHa 2+2% 0164
13. | 99 MSZP 207 |TexHoisoruje JIuBeHa U 3aBapHBarba 4+2% 0153/0154
14. | 99 MSZP 022 |Enrnecku je3uk 0+2  |0+2* 0533
15. | 99 MSZP 208 g:::};’gﬁmje obpaze eopmatjom i 242 |4+2% 0154/ 0151
16. | 99 MSZP 209 [Mexanuka ¢uynna 4+4%* 0173
17. | 99 MSZP 210 |Cucremu ayTOMaTCKOT yIpaBbamba 4+4%* 0211
18. | 99 MSZP 211 |TpaHcnoptHa cpejcTBa 3+2 |3+1* 0161/0163
19. | 99 MSZP 212 |TepmoanHamuka 4+4%* 0171
20. | 99 MSZP 106 |IIpon3BojHN MEHAIMEHT 4+2% 0181
21. | 99 MSZP 170 |IIpojexToBame NPUMEHOM padyHapa 3+3%* 0211
22. | 99 MSEP 700 |Mepeme u peryiucame 3+3%* 0171
23. | 99 MSEP 701 |IIpeHoc TomioTe 3+3* 0171
24. | 99 MSEP 702 |OcHOBH IpOLIECHE TEXHUKE 4+2% 0172
25. | 99 MSEP 707 |MHxemepcTBO OKOJIHHE 4+2% 0173
26. | 99 MSEP 704 |CrpyjHe mMammHe 4+4% 0173
27. | 99 MSEP 705 |Knumatusanuja, rpejame U xaaheme 4+4% 0171
28. | 99 MSEP 706 |TomoTHH U NPOLECHHU arapaTi 4+4%* 0171/0172
29. | 99 MSEP 703 Ef;‘;ij:ij“eprm“” cretemit 2+4% 0172
30. | 99 MSEP 708 Z;py‘f;’)z“’e npouecuMa nomohy 4+4% 0172/ 0211
31. | 99 MSEP 715 [PauyHapcko MOJEIIUpae U CUMYJIALHje 3+3* 0211
32. | 99 MSEP 781 |Meroje ontumu3anuje 4+4* 0211
33. | 99 MSEP 782 |CodtBep 3a mporecHe padyHape 4+4% 0211
34. | 99 MSTM 415 |CrabuimHoCT cucteMa 3+3* 0541
36. | 99 MSEP 785 |[luruioMcku paj 30+0*
37. | 99 MSEP 789 |Ctpyuna mpaxca 0+8*
VKyNaH HexesbHH 6poj 4acopa: 142+12 14+12 | 14+12 | 13+13 | 15+14 | 17+13 [ 15+11 | 14+16 | 14+14 | 30+0
6 26 26 26 29 30 26 30 28 30
bpoj ucnura 2 5 2 4 4 5 4 4 4 1

O3Haka (*) mopes Opoja yacoBa 03HaYaBa CEMECTAp Y KOME CE MOJIAXKE UCIUT U3 JATOT MPeaMeTa.
HAIIOMEHA: CryneHT je o0aBe3aH Jja y TOKY CTyHja ypaju JBa MPOjeKTa 13 MpeaMeTa 011 3Hauaja 3a cMep




YHUBEP3UTET Y HOBOM CAY

@akyJaTeT TEXHHYKHX HayKa

Hatym:1999-09-30

MamuHCcTBO
HACTABHMU IIJIAH Crpana: 12
Oncex: EHEPI'ETUKA U IIPOLJECHA TEXHUKA
Cwmep: TACHA U HA®THA TEXHUKA
P6. udpa [Tpeamer I II III vV \ VI | vll | vl | IX X | Karenpa
1. 99 MSZP 101 |®wusuxa 3+2% 0532
2. 99 MSZP 102 |Xemuja 242% 0172/0153
3. 99 MSZP 103 |Marematuka I 3+3  |242%* 0531
4. 99 MSZP 201 |Mexanuka [ 3+3 2+42% 0541
5. | 99 MSzP 202 g/é;f;‘;c‘(" MATCPHAII I TEPMITIA 1349 241 0153/0154
6. 99 MSZP 104 |EnekTpHYHH IOTOHU U EIEKTPOHHKA 3+3%* 0222/ 0223
7. 99 MSZP 021 |Couwuonoruja 2+0* 0533
8. | 99 MSZP 203 ﬁﬁzief:‘;g;x;““au“ﬁ " 3+4 | 4+ax 0534/ 0164
9. 99 MSZP 204 |OtnopHoCT MaTepujana 4+4% 0541
10. | 99 MSZP 105 |Maremaruxka Il 3+3 | 3+3* 0531
11. | 99 MSZP 205 |Mexanuka II 3+3 | 2+2% 0541
12. | 99 MSZP 206 |MexaHuka MallliHa 2+2% 0164
13. | 99 MSZP 207 |TexHoioruje NUBEHA U 3aBapUBAHA 4+2% 0153/0154
14. | 99 MSZP 022 |EHrnecku jesuk 0+2 | 0+2* 0533
15. | 99 MSZP 208 g:;‘;}‘)’g;mje obpane nedopmanmjom 1 242 | 4+2% 0154/ 0151
16. | 99 MSZP 209 |Mexanuxka ¢aynna 4+4% 0173
17. | 99 MSZP 210 |Cucremu ayToMaTcKoOr yIpaBJbarba 4+4% 0211
18. | 99 MSZP 211 |TpancnopTHa cpeacTBa 3+2 | 3+1* 0161/0163
19. 99 MSZP 212 |TepmoauHaMuka 4+4%* 0171
20. | 99 MSZP 106 |IIpou3BoiHH MEHALIMEHT 4+2% 0181
21. | 99 MSZP 170 |IIpojexToBame NPUMEHOM padyHapa 3+3%* 0211
22. | 99 MSEP 700 |Mepeme u peryiucame 3+3%* 0171
23. | 99 MSEP 701 |IIpenoc TormioTe 3+3* 0171
24. 99 MSEP 702 |OcHOBH MpoOIIECHE TEXHUKE 4+2% 0172
25. | 99 MSEP 707 |HnxemepcTBO OKOJIMHE 4+2% 0173
26. | 99 MSEP 704 |CrpyjHe MamuHe 4+4* 0173
27. | 99 MSEP 705 |Knumatuzanuja, rpejame 1 xaaheme 4+4%* 0171
28. | 99 MSEP 706 |TomioTHH U MPOLECHU allapaTu 4+4%* 0171/ 0172
29. | 99 MSEP 703 E(‘)’:T‘;Zj.‘;ij“eprm“” cereMit 2+4% 0172
30. | 99 MSEP 708 Z;pyf;’)z“’e npouecuMa nomohy 444 0172/ 0211
31. | 99 MSEP 774 |Ilymrie 1 KOMIIpECOPCKE CTaHHIIE 4+4* 0173
32. | 99 MSEP 791 Sg‘;‘;i“;szau’z‘;g‘;&te raca i agre u 4+4% 0173
33. | 99 MSEP 792 |lIpopauyH LIeBHUX Mpexa 4+4%* 0173
34, 99 MSEP 793 |I'acoBoau u HadTOBOAM 3+3%* 0173
35. | 99 MSEP 795 |[dumuiomcku pajx 30+0*
36. | 99 MSEP 799 0+8*
YKyl'[al-I Hexe/bHH 6[)0] yacoBa: 14+12 | 14+12 | 14+14 | 13+13 | 15+14 [ 17+13 | 15+11 | 14+16 | 15+15| 30+0
26 26 28 26 29 30 26 30 30 30
Bpoj ucnnrta 2 5 2 4 4 5 4 4 4 1

O3naka (*) nopexa O6poja yacoBa 03Ha4yaBa ceMeECTap y KOMe ce IOJIaKe HCIIUT U3 JaTor IpeaMeTa.
HAITIOMEHA: CtyzeHT je o0aBe3aH 1a y TOKY CTyI{ja ypaIu JBa MPojeKTa U3 IMpeMeTa o1 3Hadaja 3a cMep




UNIVERSITY OF NOVI SAD

Faculty of Technical Sciences
Mechanical Engineering

Date:1999-09-30

CURRICULUM OUTLINE

Page: 13

Department: TECHNICAL MECHANICS

Course:

TECHNICAL MECHANICS AND TECHNICAL DESIGN

No

Code

Subject I [ 11 |1

v

VI

VII | VIII | IX

99 MSZP 101

Physics

32

99 MSZP 102

Chemistry

2+42%

99 MSZP 103

Mathematics I

3+3  |2+2%*

99 MSZP 201

Mechanics I

3+3 |2+2%*

99 MSZP 202

Materials Science and

Heat Treatment 342 [2+1*

99 MSZP 104

Electrical Power and Electronics 3+3*

99 MSZP 021

Sociology

2+0*

99 MSZP 203

Engineering Communications and Machine

Elements

3+4  |4+4%

O X NSRRI

99 MSZP 204

Strength of Materials

4+4%

._‘
o

99 MSZP 105

Mathematics I1

3+3

3+3%

—
—_

99 MSZP 205

Mechanics 11

3+3

2+2%

._‘
»

99 MSZP 206

Mechanics of Mechines

2+2%

—
w

99 MSZP 207

Theory of Casting and Welding

4+2%

_.
>

99 MSZP 022

English Language

0+2

0-+2%

—
W

99 MSZP 208

Technology of Metal

Forming and Metal Cutting

242

4+2%

._.
&

99 MSZP 209

Fluid Mechanics

4+4*

_.
=

99 MSZP 210

Theory of Automatic Control

4+4%

._.
®

99 MSZP 211

Transportation Means

3+2

3+1*

._
et

99 MSZP 212

Thermodynamics

44

()
S

99 MSZP 106

Theory of Organization and Menagement

442

35
—_

99 MSZP 170

Computing Aided Design (CAD)

3+3%

)
I

99 MSZP 213

Measuring, Quality and Experimental Methods

3+3%

[\ S)
W

99 MSEP 701

Heat Transfer

3+3%*

[S)
|8

99 MSTM 415

System Stability

3+3*

)
hd

99 MSTM 431

Noise, Vibration and Design

2+42%

)
N

99 MSTM 432

Continuum Mechanics and Theory of Model

Similarity

343 [2+2%

27.

99 MSTM 433

Advanced Strength of Materials and Theory of

Elasticity

242 |3+3*

28.

99 MSMH 611

Constructing, Shaping and Design

3+3*

29.

99 MSTM 626

Metal Structures

442

30.

99 MSMH 625

Power and Motion Transmission with Mechanisms

3+3%*

31.

99 MSTM 434

Industrial Design

2+2%

32.

99 MSTM 435

Computing Methods in Technics

4+4%

33.

99 MSTM 436

Dynamics and Stability of Structures

2+2%

34.

99 MSTM 437

Optimazation Method:

s in Mechanical Systems

3+4%

35.

99 MSEP 715

Computer Modelling

and Simulations

3+3%

38.

99 MSTM 445

Graduation Exam

30+0*

39.

99 MSTM 449

Professional Practice

0+8*

14+12|14+12|14+14

Total numbers of hours per week: 2 | 26 | 28

13+13
26

15+14
29

17+13
30

13+13|15+13|14+15
26 28 29

30+0
30

Number of exam:

2 5 2

4

4

5

3 5 5

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
Mechanical Engineering

Date:1999-09-30

CURRICULUM OUTLINE

Page: 14

Department: PRODUCTION ENGINEERING

Course: FLEXIBLE TECHNOLOGIES, SYSTEMS AND COMPUTER INTEGRATED MANUFACTURING

99 MSZP 101

Physics

3+2%

99 MSZP 102

Chemistry

2+2%

99 MSZP 103

Mathematics T

3+3

2+42%

99 MSZP 201

Mechanics |

3+3

242%

99 MSZP 202

Materials Science and Heat Treatment

3+2

2+1*

99 MSZP 104

Electrical Power and Electronics

3+3*

99 MSZP 021

Sociology

2+0*

99 MSZP 203

Engineering Communications and Machine
Elements

3+4

4+4%

R e A N B B

99 MSZP 204

Strength of Materials

4+4%

_.
o

99 MSZP 105

Mathematics 1T

3+3

3+3%

—
—_

99 MSZP 205

Mechanics II

3+3

242%

_
N

99 MSZP 206

Mechanics of Mechines

2+2%

—
(98]

99 MSZP 207

Theory of Casting and Welding

442+

—
>

99 MSZP 022

English Language

0+2

0+2%*

—_
W

99 MSZP 208

Technology of Metal Forming and Metal Cutting

2+2

442

_.
o

99 MSZP 209

Fluid Mechanics

44

._
~

99 MSZP 210

Theory of Automatic Control

4+4%

_.
®

99 MSZP 211

Transportation Means

342

3+1*

_.
et

99 MSZP 212

Thermodynamics

4+4%

%)
S

99 MSZP 106

Theory of Organization and Menagement

4+2%

NS}
—

99 MSZP 150

Computing Aided Design

3+3*

N
[

99 MSZP 213

Measuring, Quality and Methods of Experimental

3+3%*

N
W

99 MSPM501

Advanced Materials

3+3*

)
E .

.| 99 MSPM

502

Non-conventional Manufacturing Technologies

3+3*

N
W

.| 99 MSPM

503

Workin and Technological Systems

3+3%

[y}
[=)

.| 99 MSPM

504

Mechine Tools and Dies for Metal Forming

34+3*

N
~

.| 99 MSPM

505

Technolgical Processes Design

3+3*

[\
oo

.| 99 MSPM

506

Metal Cutting Tools

3+3%*

3%
NeJ

.| 99 MSPM

507

Automated Flexible Manufacturing Systems

3+3*

W
(=]

.| 99 MSPM

508

Surface Engineering

3+3%*

W
—_

99 MSPM 531

Fixtures

3+3%*

w
N .

.| 99 MSPM 532

Metal Cutting

3+3*

W
W

99 MSPM 533

Machine Tools Design

3+3%

w
N

.| 99 MSPM 534

Computer Integrated Manufacturing (CIM systems)

3+3*

W
wn

99 MSPM 535

Techno-economical Optimization and Technical
Preparation of Production

3+3*

[98)
o

99 MSPM 545

Graduation Exam

30+0*

39.

99 MSPM 549

Professional Practice

0+8*

Total numbers of hours per week:

14+12

14+12
26

14+14
28

13+13
26

15+14
29

17+13
30

12+12
24

12+12
24

15+15
30

30+0

Number of exam:

5

2

4

4

5

4

4

5

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
Mechanical Engineering

Date:1999-09-30

CURRICULUM OUTLINE Page: 15
Department: PRODUCTION ENGINEERING
Course: TECHNOLOGIES IN MECHANICAL ENGINEERING
No Code Subject 1 11 11T v \4 VI | VII | VIII | IX X
1. | 99 MSZP 101 |Physics 3+2%
2. | 99 MSZP 102 |Chemistry 242%
3. | 99 MSZP 103 |Mathematics I 3+3  |242%*
4. | 99 MSZP 201 |Mechanics I 3+3 |2+2%
5.1 99 MSZP 202 [Materials Science and Heat Treatment 3+2  |2+1*
6. | 99 MSZP 104 |Electrical Power and Electronics 3+3%*
7.1 99 MSZP 021 |Sociology 2+0*
3. | 99 MsZP 203 E;le%g:;eéing Communications and Machine 344 |atar
9. | 99 MSZP 204 |Strength of Materials 4+4%*
10.| 99 MSZP 105 |Mathematics II 3+3  |3+3%*
11.{ 99 MSZP 205 [Mechanics II 343 |2+2%
12.| 99 MSZP 206 |Mechanics of Mechines 2+2%
13.{ 99 MSZP 207 |Theory of Casting and Welding 4+2%
14.| 99 MSZP 022 |English Language 0+2 |0+2*
15.| 99 MSZP 208 |Technology of Metal Forming and Metal Cutting 242 |4+2%*
16.| 99 MSZP 209 |Fluid Mechanics 4+4%
17.{ 99 MSZP 210 |Theory of Automatic Control 4+4*
18.| 99 MSZP 211 |Transportation Means 3+2 |3+1*
19.] 99 MSZP 212 |Thermodynamics 4+4%*
20.| 99 MSZP 106 |Theory of Organization and Menagement 4+2%
21.| 99 MSZP 150 |Computing Aided Design 3+3%*
22.| 99 MSZP 213 |Measuring, Quality and Methods of Experimental 3+3*
23.| 99 MSPM 501 |Advanced Materials 3+3*
24.| 99 MSPM 502 |Nonconventional Manufacturing Technologies 3+3*
25.1 99 MSPM 503 |Working and Technological Systems 3+3*
26.| 99 MSPM 504 |Mechine Tools and Dies for Metal Forming 3+3%*
27.1 99 MSPM 505 |Technolgical Processes Design 3+3%*
28.|1 99 MSPM 506 |Metal Cutting Tools 3+3%*
29.| 99 MSPM 507 |Automated Flexible Manufacturing Systems 3+3%*
30.| 99 MSPM 508 |Surface Engineering 3+3%*
31.| 99 MSPM 571 |Process Design in Heat Treatment Tehnology 3+3%
32.| 99 MSPM 572 |Process Design in Casting Technology 3+3*
33.| 99 MSPM 573 |Process Design in Welding Technology 3+3%*
34.| 99 MSPM 574 |Materials II 3+3*
35.] 99 MSPM 575 |Process Design in Technology of Plasticity 3+3%
36.| 99 MSPM 585 |Graduation Exam 30+0*
37.| 99 MSPM 589 |Professional Practice 0+8*
Total numbers of hours per week: 14+12(14+12|14+14|13+13|15+14|17+13 | 12+12 |12+12 {15+15| 30+0
26 26 28 26 29 30 24 24 32 30
Number of exam: 2 5 2 4 4 5 4 4 5 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
Mechanical Engineering

Date: 1999-09-30

CURRICULUM OUTLINE Page: 16

Department: CONSTRUCTION MECHANICS AND MECHANIZATION

Course: CONSTRUCTION ENGINEERING

g

Code Subject I I I | Iv | Vv [ VI | VIl |vilT| IX | X

99 MSZP 101 |Physics 342%

99 MSZP 102 |Chemistry 2+2%

99 MSZP 103 |Mathematics I 343 |242%

99 MSZP 201 [Mechanics I 3+3 [2+42%

99 MSZP 202 |Materials Science and Heat Treatment 342 [2+1*

99 MSZP 104 |Electrical Power and Electronics 3+3%*

99 MSZP 021 |Sociology 2+0*

Sl RN Bl Pl el E e

Engineering Communications and Machine

99 MSZP 203 Elements

344 |4+4%

9. | 99 MSZP 204 (Strength of Materials 4+4*

10. | 99 MSZP 105 |Mathematics 11 3+3  [3+3*

11. | 99 MSZP 205 [Mechanics 11 3+3 [2+2%

12. | 99 MSZP 206 |Mechanics of Mechines 2+2%

13. | 99 MSZP 207 |Theory of Casting and Welding 442%

14. |1 99 MSZP 022 |English Language 0+2  |0+2*

15. | 99 MSZP 208 |Technology of Metal Forming and Metal Cutting 242 |4+2%

16. | 99 MSZP 209 |Fluid Mechanics 4+4%

17. | 99 MSZP 210 |Theory of Automatic Control 4+4*

18. | 99 MSZP 211 |Ttransportation Means 342 |3+1*

19. | 99 MSZP 212 |Thermodynamics 4+4%*

20. | 99 MSZP 106 |Theory of Organization and Menagement 4+2%

21.1| 99 MSZP 160 |Computing Aided Design (CAD)* 3+3%

21.2| 99 MSZP 161 |Automated Design (CAD/CAE)* 3+3%*

22. [ 99 MSZP 213 (Measuring, Quality and Methods of Experimental 3+3%*

23. {99 MSMH 601 |Internal Combustion Engines (IC engines) 4+2%

24. {99 MSMH 602 [Motor Vehicles 3+3%*

25. {99 MSMH 603 [Agricultural Machinery I 4+2%

26. |99 MSMH 604 |Hydraulic Power Ttransmission in Mechanization 4+2%

27. {99 MSMH 605 [Simulations and Logistics 342%

28. 199 MSMH 611 |Constructings, Shaping and Desing 3+3*

29. {99 MSMH 612 Driving Systems and Control 2+2%

30. |99 MSMH 613 |Storages and Equipment 3+3%*

31. {99 MSMH 614 [Metal Structures 4+4%

32. |99 MSMH 615 | Transportating-manipulation Systems 2+2  [242%*

33. 199 MSMH 631 |Engineering and Communal Machines 4+4%*

34. 199 MSMH 632 |Cranes 3+3%*

35. 199 MSMH 633 |Measurement Techniques and Mechatronics 24+3%

36. {99 MSMH 634 [Design Methodology 2+42%

39. 199 MSMH 645 |Graduation Exam 30+0*

40. |99 MSMH 649 |Professional Practice 0+8*

Total numbers of hours per week: 14+12|14+12|14+14|13+13|15+14|17+13 [18+11|14+14|13+14| 30+0
p : 26 26 28 26 29 31 29 28 27 30

Number of exam: 2 5 2 4 4 5 5 4 5 1

CODE (*) with number of hoyrs signed semester for exam
REMARK: Computer Aided Design (CAD); Automated Design (CAD/CAE) — a student chooses one subjects with
the consent of the Head of Department

In the course of studies student is obliged to complete two projects chochen in the subject important
for this course
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Department: CONSTRUCTION MECHANICS AND MECHANIZATION
Course: ALIMENTARY ENGINEERING
No Code Subject 1 11 11T I\ \ VI | VIl | vIIl | IX X
1. | 99 MSZP 101 |[Physics 3+2%
2. | 99MSZP 102 [Chemistry 2+2%
3. | 99MSZP 103 |Mathematics I 3+3  |242%
4. 99 MSZP 201 [Mechanics I 3+3  |242%
5. | 99 MSZP 202 |Materials Science and Heat Treatment 3+2 |241*
6. 99 MSZP 104 |Electrical Power and Electronics 3+3%
7. | 99 MSZP 021 |Sociology 2+40*
8. | 99MszZP 203 Eile%;lnccnctr:ng Communications and Machine 314 |ara
9. | 99 MSZP 204 |Strength of Materials 4+4%
10. | 99 MSZP 105 |Mathematics II 3+3  |343*
11. | 99 MSZP 205 [Mechanics II 3+3 |242%
12. | 99 MSZP 206 [Mechanics of Mechines 2+42%
13. | 99 MSZP 207 |Theory of Casting and Welding 442%
14. | 99 MSZP 022 |English Language 0+2  |0+2*
15. | 99 MSZP 208 [Technology of Metal Forming and Metal Cutting 2+2  |4+2%
16. | 99 MSZP 209 |Fluid Mechanics 4+4%
17. | 99 MSZP 210 |[Theory of Automatic Control 4+4%
18. | 99 MSZP 211 |Transportation Means 342 |3+1*
19. | 99 MSZP 212 |Thermodynamics 4+4%
20. | 99 MSZP 106 |Theory of Organization and Menagement 4+2%
21.1| 99 MSZP 160 |Computing Aided Design (CAD)* 343%
21.2 | 99 MSZP 161 |Automated Design (CAD/CAE)* 3+3%*
22. | 99 MSZP 213 [Measuring, Quality and Methods of Experimental 3+3%*
23. | 99 MSMH 601 |Internal Combustion Engines (IC engines) 4+2%
24. | 99 MSMH 602 |Motor Vehicles 3+3*
25. | 99 MSMH 603 [Agricultural Machinery I 4+2%
26. | 99 MSMH 604 |Hydraulic Power Ttransmission in Mechanization 4+2%
27. | 99 MSMH 605 [Simulations and Logistics 3+2%
28. | 99 MSMH 611 |Constructings, Shaping and Desing 3+3%*
29. | 99 MSMH 612 [Driving Systems and Control 2+42%
30. | 99 MSMH 613 |Storages and Equipment 3+3%*
31. | 99 MSMH 615 [Metal Structures 4+4%
32. | 99 MSMH 614 |Transportating-manipulation Systems 242 |2+42%*
33. | 99 MSMH 651 |Food Processing Technological and Operations 3+3*
34. | 99 MSMH 652 |Process Engineering Apparatus and Equipment 3+3*
35. | 99 MSMH 653 |Food Industry Machines 4+4%
36. | 99 MSMH 654 |Transportation and Packing Systems 2+42%
39. | 99 MSMH 665 |Graduation Exam 30+0%*
40. | 99 MSMH 669 |Professional Practice 0+8%*
Total numbers of hours per week: 14+12|14+1214+14|13+13|15+15({17+13|18+11|14+14 |14+14| 30+0
26 26 28 26 30 30 29 28 28 30
Number of exam: 2 5 2 4 4 5 5 4 5 1

CODE (*) with number of hoyrs signed semester for exam

REMARK: Computer Aided Design (CAD); Automated Design (CAD/CAE) — a student chooses one subjects with
the consent of the Head of Department

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

for this course
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Department: CONSTRUCTION MECHANICAL AND MECHANIZATION
Course: MOTORS AND VEHICLES
No Code Subject 1 1I 11T v \% VI | VII | VIl | IX X
1. | 99 MSZP 101 |Physics 3+2%
2. | 99 MSZP 102 |Chemistry 2+42%
3. | 99 MSZP 103 |Mathematics | 343 |2+42%*
4. | 99 MSZP 201 |Mechanics I 343 |2+42%*
5. | 99 MSZP 202 |Materials Science and Heat Treatment 3+2 [2+1*
6. | 99 MSZP 104 |Electrical Power and Electronics 3+3*
7. | 99 MSZP 021 |Sociology 2+0%*
3 | 99 MszP 203 Elnegr:lllenellsmg Communications and Machine 344 |arar
9. | 99 MSZP 204 |(Strength of Materials 4+4*
10. | 99 MSZP 105 |Mathematics 11 3+3  [3+3*
11. | 99 MSZP 205 |Mechanics II 343 |2+42%*
12. | 99 MSZP 206 |Mechanics of Mechines 2+42%
13. | 99 MSZP 207 |Theory of Casting and Welding 4+2%
14. | 99 MSZP 022 |English Language 0+2 |0+2%*
15. | 99 MSZP 208 |Technology of Metal Forming and Metal Cutting 242 |4+2%
16. | 99 MSZP 209 |Fluid Mechanics 4+4%*
17. | 99 MSZP 210 |Theory of Automatic Control 4+4%
18. | 99 MSZP 211 |Transportation Means 3+2 [3+1*
19. | 99 MSZP 212 |Thermodynamics 4+4%
20. | 99 MSZP 106 |Theory of Organization and Menagement 4+2%
21.1{ 99 MSZP 160 |Computing Aided Design (CAD)* 3+3%
21.2] 99 MSZP 161 |Automated Design (CAD/CAE)* 343%*
22.| 99 MSZP 213 |Measuring, Quality and Methods of Experimental 3+3*
23. 99 MSMH 601 |Internal Combustion Engines (IC engines) 4+2%
24. |99 MSMH 602 |Motor Vehicles 3+3%*
25. 199 MSMH 603 |Agricultural Machinery I 4+2%
26. |99 MSMH 604 |Hydraulic Power Ttransmission in Mechanization 4+2%
27. 199 MSMH 605 |Simulations and Logistics 3+42%
28. |99 MSMH 621 |Technical Exploitation of Engines and Vehicles 34+2%
29. 199 MSMH 622 | Theory of Vehicle Locomotion 3+3*
30. |99 MSMH 623 | Agricultural Machinery 1T 343%
31. 199 MSMH 624 | Tractors 24+2%
32. {99 MSMH 625 [Power and Motion Transmission and Mechanisms 3+3%
33. |99 MSMH 671 gtf:;zl Combustion (IC) Engines Modelling and 313+
34. {99 MSMH 672 |Internal Combustion (IC) Engines Equipment 4+3%
35. 199 MSMH 673 |Motor Vehicle Equipment 4+3%
36. |99 MSMH 674 'IIE]:Z?:]Z} Combustion (IC) Engines and Vehicle D
37. 199 MSMH 685 |Graduation Exam 30+0*
40. |99 MSMH 689 |Professional Practice 0+8*
Total numbers of hours per week: 14+12|14+12|14+14(13+13|15+14|17+13 |18+11|14+13 |13+13 | 30+0
26 26 28 26 29 30 29 27 26 30
Number of exam: 2 5 2 4 4 5 5 5 4 1

CODE (*) with number of hoyrs signed semester for exam
REMARK: Computer Aided Design (CAD); Automated Design (CAD/CAE) — a student chooses one subjects with

the consent of the Head of Department

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

for this course
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Department: CONSTRUCTION MECHANICS AND MECHANIZATION
Course: AGRICULTURAL ENGINEERING
No Code Subject 1 11 111 v \ VI | VII | VIII | IX X
1. | 99 MSZP 101 |Physics 3+2%
2. | 99MSZP 102 |Chemistry 2+42%
3. | 99MSZP 103 |Mathematics I 343 |2+42*
4. | 99 MSZP 201 [Mechanics I 3+3 |2+42*
5. | 99 MSZP 202 |Materials Science and Heat Treatment 342 |2+1*
6. 99 MSZP 104 |Electrical Power and Electronics 3+3%*
7. | 99 MSZP 021 |Sociology 2+0*
3. | 99 MSZP 203 Ellf;llenct:mg Communications and Machine 344 |44ax
9. | 99 MSZP 204 |Strength of Materials 4+4%*
10. | 99 MSZP 105 |Mathematics II 343 |3+43*
11. | 99 MSZP 205 |Mechanics II 3+3 |2+42%*
12. | 99 MSZP 206 |Mechanics of Mechines 2+2%
13. | 99 MSZP 207 |Theory of Casting and Welding 4+2%
14. | 99 MSZP 022 |English Language 0+2  |0+2*
15. | 99 MSZP 208 |Technology of Metal Forming and Metal Cutting 242 |4+H2*
16. | 99 MSZP 209 |(Fluid Mechanics 4+4*
17. | 99 MSZP 210 |Theory of Automatic Control 4+4*
18. | 99 MSZP 211 |Transportation Means 342 |3+1*
19. | 99 MSZP 212 |Thermodynamics 4+4*
20. | 99 MSZP 106 |Theory of Organization and Menagement 4+2%
21.1| 99 MSZP 160 |Computing Aided Design (CAD)* 3+3%
21.2| 99 MSZP 161 |[Automated Design (CAD/CAE)* 3+3%*
22. | 99 MSZP 213 |Measuring, Quality and Methods of Experimental 3+3*
23. | 99 MSMH 601 |Internal Combustion Engines (IC engines) 4+42%
24. | 99 MSMH 602 [Motor Vehicles 3+3%*
25. | 99 MSMH 603 [Agricultural Machinery I 4+2%
26. | 99 MSMH 604 |Hydraulic Power Ttransmission in Mechanization 4+2%
27. | 99 MSMH 605 |Simulations and Logistics 342%
28. | 99 MSMH 621 |Technical Exploitation of Engines and Vehicles 3+2%
29. | 99 MSMH 622 |Theory of Vehicle Locomotion 3+3%
30. | 99 MSMH 623 |Agricultural Machinery II 3+3%*
31. | 99 MSMH 624 |Tractors 2+2%
32. | 99 MSMH 625 |Power and Motion Transmission and Mechanisms 3+3%*
33. | 99 MSMH 634 |Design Methodology 2+42%
34. | 99 MSMH 691 [Irrigation Plants 4+3%*
35. | 99 MSMH 692 |Postharvesting Processes and Machinery 4+3%
36. | 99 MSMH 693 |Dryers 4+4*
39. | 99 MSMH 695 |Graduation Exam 30+0*
40. | 99 MSMH 699 |Professional Practice 0+8%*
Total numbers of hours per week: 14+12|14+12|14+14(13+13|15+14|17+13 |18+11|14+13 | 14+12| 30+0
26 26 28 26 29 30 29 27 26 30
Number of exam: 2 5 2 4 4 5 5 5 4 1

CODE (*) with number of hoyrs signed semester for exam

REMARK: Computer Aided Design (CAD); Automated Design (CAD/CAE) — a student chooses one subjects with
the consent of the Head of Department

In the course of studies student is obliged to complete two projects chochen in the subject important
for this course
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Department: ENERGY AND PROCESS ENGINEERING

Course: HEAT TECHNIQUE

No |Code Subject 1 11 111 v \ VI | vl | VIl | IX X
1. | 99 MSZP 101 |Physics 3+2%
2. | 99 MSZP 102 |Chemistry 2+2%
3. | 99 MSZP 103 |Mathematics I 343 |2+2%
4. | 99 MSZP 201 |Mechanics I 3+3 |2+2%
5. | 99 MSZP 202 |Materials Science and Heat Treatment 3+2  |2+1%*
6. | 99 MSZP 104 |Electrical Power and Electronics 3+3*
7. | 99 MSZP 021 |Sociology 2+0*
3. | 99 MszP 203 Engineering Communications and Machine 314 |4rar
Elements
9. | 99 MSZP 204 |Strength of Materials 4+4%*
10.| 99 MSZP 105 |Mathematics II 343 |343*
11.| 99 MSZP 205 [Mechanics II 3+3  [2+2%*
12.| 99 MSZP 206 |Mechanics of Mechines 2+2%
13.] 99 MSZP 207 |Theory of Casting and Welding 4+2%
14.| 99 MSZP 022 |English Language 0+2 |0+2*
15.] 99 MSZP 208 |Technology of Metal Forming and Metal Cutting 2+2  |4+2%
16.| 99 MSZP 209 |Fluid Mechanics 4+4%
17.| 99 MSZP 210 |Theory of Automatic Control 4+4%*
18.| 99 MSZP 211 |Transportation Means 342 |3+1*
19.| 99 MSZP 212 |Thermodynamics 4+4*
20.| 99 MSZP 106 |Theory of Organization and Menagement 4+2%
21.| 99 MSZP 170 |Computing Aided Design (CAD) 3+3*
22.| 99 MSEP 700 |Measurement and Regulation 3+3%*
23.| 99 MSEP 701 |Heat Transfer 3+3%*
24.] 99 MSEP 702 |Basic Process Engineering 4+2%
25.| 99 MSEP 707 |Environmental Engineering 4+2%
26.| 99 MSEP 704 |Flow Machanes 4+4%*
27.] 99 MSEP 705 |Air Conditioning, Heating, and Refrigeration 4+4%
28.| 99 MSEP 706 |Thermal and Process Engineering Equipment 4+4%
29.| 99 MSEP 703 |Process and Power Systems and Plants 2+4%*
30.| 99 MSEP 708 |Computer Aided Design in Control Process 4+4%
31.| 99 MSEP 715 |Computing Modelling and Simulations 3+3%*
32.| 99 MSEP 731 |Steam Boilers 4+4%*
33.| 99 MSEP 732 |Thermal Turbomachines 6+4*
34.| 99 MSEP 733 |Heat Technics Practice 0+2*
37.| 99 MSEP 735 |Graduation Exam 30 +0*
38.| 99 MSEP 739 |Professional Practice 0+8%
Total numbers of hours per week: 14+12(14+12|14+14|13+13|15+14|17+13|15+11|14+16 (13+13 | 30+0
26 26 28 26 29 30 26 30 26 30
Number of exam: 2 4 2 4 4 5 4 4 4 3

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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Department: ENERGY AND PROCESS ENGINEERING
Course: PROCESS ENGINEERING

No Code Subject 1 11 11T v \ VI | VIl | VIl | IX X
1. | 99 MSZP 101 |Physics 3+2%

2. | 99 MSZP 102 |Chemistry 2+2%

3. | 99 MSZP 103 |Mathematics I 343 [2+2%

4. | 99 MSZP 201 [Mechanics I 3+3  |242%*

5.1 99 MSZP 202 [Materials Science and Heat Treatment 3+2  |2+1%*

6. | 99 MSZP 104 |Electrical Power and Electronics 3+3*

7. 99 MSZP 021 |Sociology 2+0*

8. | 99 MSZP 203 g?e%illzlﬁging Communications and Machine 344 |4tar

9. | 99 MSZP 204 |Strength of Materials 4+4%

10.| 99 MSZP 105 |Mathematics II 343 |343*

11.| 99 MSZP 205 |Mechanics II 3+3  |2+2%

12.| 99 MSZP 206 |Mechanics of Mechines 2+2%

13.| 99 MSZP 207 |Theory of Casting and Welding 4+2%

14.| 99 MSZP 022 |English Language 0+2 |0+2*

15.] 99 MSZP 208 |Technology of Metal Forming and Metal Cutting 242 |4+2%*

16.| 99 MSZP 209 |Fluid Mechanics 4+4*

17.{ 99 MSZP 210 |Theory of Automatic Control 4+4%

18.| 99 MSZP 211 |Transportation Means 342 |3+1*

19.| 99 MSZP 212 |Thermodynamics 4+4%

20.| 99 MSZP 106 |Theory of Organization and Menagement 4+2%

21.| 99 MSZP 170 |Computing Aided Design (CAD) 3+3%*

22.| 99 MSEP 700 |Measurement and Regulation 3+3*

23.] 99 MSEP 701 |Heat Transfer 3+3%*

24.1 99 MSEP 702 |Basic Process Engineering 4+2%

25.| 99 MSEP 707 |Environmental Engineering 4+2%

26.| 99 MSEP 704 |Flow Machanes 4+4*

27.| 99 MSEP 705 |Air Conditioning, Heating, and Refrigeration 4+4%

28.| 99 MSEP 706 |Thermal and Process Engineering Equipment 4+4%*

29.1 99 MSEP 703 |Process and Power Systems and Plants 2+4*

30.| 99 MSEP 708 |Computer Aided Design in Control Process 4+4%

31.| 99 MSEP 741 |Mass Transfer 2+2%

32.| 99 MSEP 742 |Process Operations 4+4%

33.| 99 MSEP 743 |Process Engineering Apparatus and Equipment 4+4%

34.| 99 MSEP 744 |Apparatus Design 3+3%*

35.| 99 MSEP 745 |Graduation Exam 30+0
36.| 99 MSEP 749 |Professional Practice 0+8*

Total numbers of hours per week: 14+12{14+12|14+14|13+13|15+14|17+13|15+11|16+14 {13+13 | 30+0

26 26 28 26 29 30 26 30 26 30

Number of exam: 1 5 2 4 4 5 4 4 4 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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Department: ENERGY AND PROCESS ENGINEERING
Course: HYDROPNEUMATIC ENGINEERING
No Code Subject 1 11 I | Iv \ VI | VII | vIIT | IX X
1. | 99 MSZP 101 |Physics 3+2%
2. | 99 MSZP 102 |Chemistry 2+2%
3. | 99 MSZP 103 |Mathematics I 343 2+2%
4. | 99 MSZP 201 |Mechanics I 3+3 2+2%
5. | 99 MSZP 202 |Materials Science and Heat Treatment 3+2 2+1%
6. | 99 MSZP 104 |Electrical Power and Electronics 3+3*
7.1 99 MSZP 021 |Sociology 2+0*
3. | 99 MszP 203 Eilegr;n;iging Communications and Machine 344 |4ra
9. | 99 MSZP 204 |Strength of Materials 4+4%*
10.| 99 MSZP 105 [Mathematics II 3+3  [3+3*
11.| 99 MSZP 205 [Mechanics II 3+3  |2+2%*
12.] 99 MSZP 206 |Mechanics of Mechines 2+2%
13.] 99 MSZP 207 |Theory of Casting and Welding 4+2%
14.| 99 MSZP 022 |English Language 0+2 |0+2%*
15.] 99 MSZP 208 |Technology of Metal Forming and Metal Cutting 242 |4+2%
16.] 99 MSZP 209 |Fluid Mechanics 4+4%
17.| 99 MSZP 210 |Theory of Automatic Control 4+4%*
18.] 99 MSZP 211 |Transportation Means 3+2  |3+1*
19.| 99 MSZP 212 |Thermodynamics 4+4*
20.| 99 MSZP 106 |Theory of Organization and Menagement 4+2%
21.| 99 MSZP 170 |Computing Aided Design (CAD) 3+3*
22.| 99 MSEP 700 |Measurement and Regulation 3+3%*
23.| 99 MSEP 701 |Heat Transfer 3+3*
24.| 99 MSEP 702 |Basic Process Engineering 4+2%
25.| 99 MSEP 707 |Environmental Engineering 4+2%
26.| 99 MSEP 704 |Flow Machanes 4+4%
27.] 99 MSEP 705 |Air Conditioning, Heating, and Refrigeration 4+4*
28.| 99 MSEP 706 |Thermal and Process Engineering Equipment 4+4%*
29.| 99 MSEP 703 |Process and Power Systems and Plants 2+4%*
30.| 99 MSEP 708 |Computer Aided Design in Control Process 4+4%
31.| 99 MSEP 771 |Fluid Mechanics II 4+4*
32.| 99 MSEP 772 |Pipeline Transportation 4+4*
33.| 99 MSEP 773 |Hydropneumatic Components 2+2%
34.| 99 MSEP 774 [Pump and Compressor Stations 4+4*
35.| 99 MSEP 775 |Graduation Exam 30+0*
36.| 99 MSEP 779 |Profesional Practice 0+8*
Total numbers of hours per week: 14+12 [14+12|14+14|13+13(15+14|17+13|15+11|14+16{14+14| 30+0
26 26 28 26 29 30 26 30 28 30
Number of exam: 2 5 2 4 4 5 4 4 4 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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Department: ENERGY AND PROCESS ENGINEERING
Course: AUTOMATIC CONTROL SYSTEMS

No Code Subject 1 11 111 v \ VI | vl | vlll | IX X
1. | 99 MSZP 101 |Physics 3+2%

2. | 99 MSZP 102 |Chemistry 2+2%

3. | 99 MSZP 103 |Mathematics I 343 [2+2%

4. | 99 MSZP 201 [Mechanics I 3+3 |2+2%*

5. | 99 MSZP 202 |Materials Science and Heat Treatment 342 |2+1%

6. | 99 MSZP 104 |Electrical Power and Electronics 3+3*

7. | 99 MSZP 021 |Sociology 2+0*

8. | 99 MSZP 203 g?e%;n;izing Communications and Machine 344 |arar

9. | 99 MSZP 204 |Strength of Materials 4+4*

10.| 99 MSZP 105 |Mathematics II 343 [343*

11.| 99 MSZP 205 |Mechanics II 3+3 |242%

12.] 99 MSZP 206 |Mechanics of Mechines 24+2%

13.| 99 MSZP 207 |Theory of Casting and Welding 4+2%

14.| 99 MSZP 022 |English Language 0+2 |0+2%*

15.] 99 MSZP 208 |Technology of Metal Forming and Metal Cutting 242 |4+2%

16.| 99 MSZP 209 |Fluid Mechanics 4+4*

17.| 99 MSZP 210 |Theory of Automatic Control 4+4%

18.] 99 MSZP 211 |Transportation Means 3+2  |3+1*

19.] 99 MSZP 212 |Thermodynamics 4+4%*

20.| 99 MSZP 106 |Theory of Organization and Menagement 4+2%

21.| 99 MSZP 170 |Computing Aided Design (CAD) 3+3%*

22.| 99 MSEP 700 |Measurement and Regulation 3+3%*

23.| 99 MSEP 701 |Heat Transfer 3+3%*

24.| 99 MSEP 702 |Basic Process Engineering 4+2%

25.| 99 MSEP 707 |Environmental Engineering 4+2%

26.| 99 MSEP 704 |Flow Machanes 4+4%

27.1 99 MSEP 705 |Air Conditioning, Heating, and Refrigeration 4+4%

28.| 99 MSEP 706 |Thermal and Process Engineering Equipment 4+4%

29.| 99 MSEP 703 |Process and Power Systems and Plants 2+4%*

30.| 99 MSEP 708 |Computer Aided Design in Control Process 4+4%

31.| 99 MSEP 715 |Computer Modelling and Simulation 3+3*

32.|1 99 MSEP 781 |Optimization Theory and Methods 4+4*

33.| 99 MSEP 782 |Software for Process Control 4+4*

34.| 99 MSTM 415 |System Stability 3+3%*

35.| 99 MSEP 785 (Graduation Exan 30+0*
36.| 99 MSEP 789 |Professional Practice 0+8%*
Total numbers of hours per week: 14+12(14+12|14+14|13+13|15+14|17+13 | 15+11 |14+16 | 14+14 | 30+0

26 26 28 26 29 30 26 30 28 30

Number of exam: 2 5 2 4 4 5 4 4 4 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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Department: ENERGY AND PROCESS ENGINEERING
Course: GAS AND OIL ENGINEERING
No Code Subject 1 11 111 v \ VI | vl | VIII | IX X
1. | 99 MSZP 101 |Physics 3+2%
2. | 99 MSZP 102 |Chemistry 2+2%
3. | 99 MSZP 103 |Mathematics I 343 |242%
4.1 99 MSZP 201 |Mechanics I 3+3  |242%
5. | 99 MSZP 202 |Materials Science and Heat Treatment 3+2 |2+1%*
6. | 99 MSZP 104 |Electrical Power and Electronics 3+3%
7. | 99 MSZP 021 |Sociology 2+0*
8. | 99 MSZP 203 Ei%;r;zing Communications and Machine 344 |atar
9. | 99 MSZP 204 |Strength of Materials 4+4%*
10.| 99 MSZP 105 [Mathematics II 343 |343*
11.| 99 MSZP 205 [Mechanics IT 343 |2+2%*
12.] 99 MSZP 206 |Mechanics of Mechines 2+2%
13.| 99 MSZP 207 |Theory of Casting and Welding 4+2%
14.| 99 MSZP 022 |English Language 0+2 |0+2*
15.] 99 MSZP 208 |Technology of Metal Forming and Metal Cutting 2+2  |4+2%
16.| 99 MSZP 209 |(Fluid Mechanics 4+4%*
17.] 99 MSZP 210 |Theory of Automatic Control 4+4%
18.] 99 MSZP 211 |Transportation Means 3+2  |3+1*
19.| 99 MSZP 212 |Thermodynamics 4+4%
20.| 99 MSZP 106 |Theory of Organization and Menagement 4+2%
21.| 99 MSZP 170 |Computing Aided Design (CAD) 3+3%*
22.| 99 MSEP 700 |Measurement and Regulation 3+3%
23.| 99 MSEP 701 |Heat Transfer 3+3*
24.| 99 MSEP 702 |Basic Process Engineering 4+2%
25.| 99 MSEP 707 |Environmental Engineering 4+2%
26.| 99 MSEP 704 |Flow Machanes 4+4%*
27.] 99 MSEP 705 |Air Conditioning, Heating, and Refrigeration 4+4%
28.| 99 MSEP 706 |Thermal and Process Engineering Equipment 4+4%
29.| 99 MSEP 703 |Process and Power Systems and Plants 2+4*
30.| 99 MSEP 708 |Computer Aided Design in Control Process 4+4%
31.| 99 MSEP 774 [Pump and Compressor Stations 4+4*
32.| 99 MSEP 791 |[Pipe Networks Modeling 4+4%
33.| 99 MSEP 792 Eg;ggrr;eéto flosrt Sgtsl (e)lrrlld Oil Exploitation and 444
34.| 99 MSEP 793 |Gas and Oil Pipelines 3+3%*
35.] 99 MSEP 795 |Graduation Exam 30+0*
36.| 99 MSEP 799 |Professional Practice 0+8*
Total numbers of hours per week: 14+12(14+12|14+14|13+13|15+14|17+13|15+11|14+16 |15+15| 30+0
26 26 28 26 29 30 26 30 30 30
Number of exam: 2 5 2 4 4 5 4 4 4 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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99 MSZP 021

COIIMOJOI'nJA
SOCIOLOGY

VYxyman 6poj 4acoBa y ceMecTpy

Total numbers of hours per semester

Bexoe
0

CemecTtap
I 30

IIpenaBama

Semester Lectures Practices

II 30 0

Cagpaxkaj/cTpykTypa npeamera:

VY3pouu u o6aunM pa3Boja Apymrsa. Pa3Boj u crarnanmja
IpyImTBa. YTHIA] pana, HayKe H TEXHOJOTHje Ha
MPOAYKTUBHOCT W pa3Boj ApymTBa. VcTopujcku pas3Boj
texHuke. CTpykTypa m (QYHKIOHje pagHe OpraHu3allyje.
Oyukuyje u yiore y paaHoj opranmsanuju. Cratyc u
NpecTwX y paaHoj opranuzauuju. Crtpykrypa mMohu u
o/ulyurBama y opranusainuju. CouujanHa CTpyKTypa
opranusaiyje. Yiora crpyumaka. O0Opa3oBame y pasHoj
opranmzanuju. IloHamame paguux rpyna. CouujanHu
KOH(IMKTH y paJHO] OpraHHU3alHjH. JImanoct
opraHmsanuja. YTuIlaj TEXHOJOTHWje Ha IPOMEHE
caupXaja W JO0XHBJbaja pajga. YIpaBbamke Y pPaJHO]
opraumzanuju.  Kyntypa pama. Ilpemyszehe  xao
OPraHU3alOHO-IIPOM3BOAHA  LEJIMHA W JbYJACKa
3ajeqHANa. YTHIA] Hayke W TEXHOJOTHje Ha pPa3Boj
caBpeMeHOT npymTBa. mxemepcka npodecuja.

Contents/structure of the subject:

Causes and forms development of society. Development
and stagnation of society.. Influence of work, science,
tehnology on productivity and social development.
Historical development technics. The structure and
function of Work Organization. Formal Organization.
Functions and Roles in the Work Organization. Structure
of powership and decision making. Social structure of
organization. Roles experts in the Work Organization.
Edukaction in the Organization. The Behavior of Work
Groups. Social Conflict in the Work Organization.
Personality and Organization. Influence of technology on
changes of work content and attitude towards work. The
Governing of the Work Organization. Work culture.
Company as an organizational and productive unit and
humen community. Influence science of technology on
changes in modern society. Engineer profession.

IpenucnuTHe 06aBe3e: --

Preexam duties: -

O0.1MM HACTaBe M HAYHMH NIPOBepPe 3HAWbA:
e IlpemaBama. Koncynrammyje.

e lcmut je ycmeHn.

Mode of studies and evalution:
e [ ectures. Consultations.

e The exam is oral.

JIutepatypa*Literature:
1. Entoni Gidens, Counomnoruja, LIJ], ITogropurma 1998.

2. Majkl Haralambos, YBon y counosorujy, I'nobyc, 3arped 1985.
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99 MSZP 022

EHI'JIECKH JE3UK
ENGLISH LANGUAGE

VYkymnan 6poj 4acoBa y ceMectpy

Total numbers of hours per semester

Cemectap IpenaBama Bexoe
v 0 30(A)
\% 0 30(A)

Semester Lectures Practices
v 0 30(A)
A\ 0 30(A)

Cagpxkaj/cTpykTypa npeamera:

Obpanma oxpehenor O6poja TEKCTOBa BE3aHUX 33 CTPYKY.
Yrno3HaBame CTyjaeHaTa ca CIeIU(PUYHUM CTPYKTypama

TeXHUYKOr  je3uka.  [lpommpuBame  BOkaOyiapa
TeXHUYKUM  TepmuHuMa.  Kopumihewe — cTpyuHe
auTepatype ¥ peyHuka. CucTeMaTH3aiija rpamMaTHUiKe
rpalle: BpeMeHa, KOHAMIMOHAJIHE, BpPEMEHCKE U
penaTuBHE peueHuIte, yrnorpeba MapTHLINIIA,
WHQUHUTHBA W TepyHAa, IacHUBHE KOHCTPYKILHjE,

MHOXWHa UMEHHUIIA CTPAHOT IMOPEKIIa.

Contents/Structure of the subject:

Reading comprehension of a certain number of technical
texts related to the field of study. Special characteristics
of techincal discourse. Extension of technical vocabulary.
The use of technical literature and dictionaries. Grammar
summarization: tense system, relative, time and
conditional sentences, the use of participles, infinitives
and gerund, passive voice, foreign plurals.

IIpenncnurHe 00aBese: --

Preexam duties: --

O06auMuM HACTaBe M HAYUH NPOBepe 3HAA:

e  IlpenaBama. AymuropHe (A) BexOe. Koncynranuje.
e  Hcmur je mucMenu u ycMeHH . [Tucmenn aeo ucnmra
j€ eIMMHUHATOpaH.
e  OueHa ucriuta ce opmMupa Ha OCHOBY ycriexa M3
MMCMEHOT U YCMEHOT JIeIa UCTIHTA.

Mode of studies and evaluation

e Lectures. Auditory (A) practices. 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. PeyHunu onmrtu U CTpy4HH
2. T'paMaTHKa €HTIIECKOT je3hKa
3. 36upka TexcroBa — Ckpurra







o)

HACTABHMU ITPOI'PAMMU - OIIIUTE CTPYYHU NTPEIMETH
PROGRAMS OF SUBJECTS — GENERAL ENGINEERING SUBJECTS




YHUBEP3UTET Y HOBOM CAZIY*UNIVERSITY OF NOVI SAD

®akyareT TexHnukux Hayka * Faculty of Technical Sciences
MamuncrBo *Mechanical Engineering

Hartym * Date:
1999-09-30

HACTABHU INTPOI'PAM * PROGRAM OF SUBJECT

Crpana * Page: 30

IIpenmer*Subject:

99 MSZP 101

OPU3UKA
PHYSICS

VYkymaH 0poj 4acoBa y ceMecTpy

Total numbers of hours per semester

Bex6e
8(N) +22(L)

Cemecrap
1 45

IIpenaBama

Practices

8(N) + 22(L)

Semester Lectures

I 45

Canp:kaj/cTpykrypa npeaMera:

OyHmgaMeHTaTHEe CHIIE M 3aKOHU ofpxama. CrenujanHa
Teopuja  pemaTmBHOCTH. OCHOBE  €JIEKTPOCTATHKE.
Enexktpumuno mosse  w moTeHuujan. IlpoBomHumm wu
JHENISKTPULIM y eJISKTPUYHOM IoJby. EnexTpuune crpyje.

Jemnocmepue  crpyje, otmop. CaBpemeHa Teopuja
EIIEeKTPOTPOBOIJHHBOCTH. [ToynpoBOAHHIIN.
EnexTpomarHetusam. MaruetHo M0JBbe cTpyje.

Enextpomarnetna unaykuuja. EHepruja MarHeTHOTr 1osba.
Hausmennune crpyje. MarueTHo nojee y Marepujajimma.
JujamarserusaM, napaMarseTnsaMm, (epoMarHeTH3aM.
TamacHO Kperame M aKycTHKa. TajmacHa jeqHadWHA.
HomtepoB edekar. JaumHa ¥ HHBO jaynHE 3BYKAa.
Arnicoprnja 3Byka. YnTpazByk. Onrtruka. OCHOBHU 3aKOHH
reomerpujcke ontuke. Perymapha peduekcuja. [ndysna
pedrexcuja. MHOekc npenamama. ucnepcuja. OnTHakn
HWHCTPYMEHTH. TanacHa  onruka. [Monmapu3zanyja.
Hudpakiyja ceetiaocty u audpakimja X 3paka. boje.
Hyanuzam cemsioctu. TomioTHo 3payewme. LlpHO Teno u
ITnankoB 3akoH. dDotoedexar. CTumysrcaHa eMHUCH]a.
Jlacepu. @usnuke OCHOBE  HyKJI€apHE  TEXHHKE.
PagnoaktuBHM ~ pacmanm. Hykneapuu  peakropw.
Ax1enepaTopy 4ecTHIA.

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.

IIpenucnuTHe 06aBe3e:
Ypaljene nadboparopujcke BexoOe.

Preexam duties:
Carried out labs.

00K HacTaBe U HAYMH NPOBepe 3HAKA:

o TIIpenaBama. Pauyrcke (N) u maboparopujcke (L) BexxOe.
Koncynrammje.

e Ucnut je mucmenn u yeMenn. [Tucmenn eo nerura je
€JIMMHUHATOPAH.

¢ Ouena ucnuta ce popmupa Ha OCHOBY ycrexa U3
71200paTOPHjCKUX BEXOH, TTMCMEHOT H YCMEHOT JIeTIa
UCIHUTA.

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.Ilerposuh, [I. hupuh: ®usnka — rpaBuTanyja, peraTuBHOCT, enekrpomarueTm3am, ®TH, Hosu Cax, 1996.
2. M. Carapuh: ®usnka — TepMogrHaMuKa U TanacHo kperawe, ®TH, Hoeu Cax, 1997.
3. . hupuh, H. Mumuacku, M. Bypuh, M. Cartapuh: [Ipaktukym naboparopujckux BexxOu u3 pusuke, Hayuna

kmura, beorpam, 1998.

4. . hupuh, H. Munuucku, M. Bypuh, M. Carapuh: OcHoBu Mepema y Gpusuiy u oopaja pesynrara mepemwa, @TH,

Hosu Can, 1991.

5. . hupwuh, A. [lerpoBuh, M. Carapuh u apyru: 30upka penrenux 3anaraka u3 ¢pusuxe, [ u Il neo, ®TH, Hosu Capn,

1991.
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99 MSZP 102

XEMUJA
CHEMISTRY

Ykynan 6poj yacoBa y ceMecTpy

Total numbers of hours per semester

C Bexoe Semester Lectures Practices
emecTap IIpenaBama
I 30 LO(N)+20(L) I 30
Cagpakaj/cTpykTypa npeamera: Contents/Structure of the subject:
Xemujcka pearoBama, crexuomerpuja, kiacugukanuja | Chemical reactions, stoichiometry, element classification

eJeMeHaTa ¥ MEepHOAHM 3aKoH. TWIOBM HEOPraHCKUX
jenumema. Kunernka u xemujcka paBHoTexa. ndysnona
obyact pearoBama. Arperauuje. KonuratuBae ocoOuHe
pa3bnakeHux pactBopa. OCHOBHU opraHcke xemuje. UBpcra
ropuBa. M3pauyHaBame TOoruioTHe Mohm. TedHa ropwuBa.
Kpexunr, pedopmunar. T'acopura ropmBa. Masuga.
AnmutuBu. Aatudpus. IlnactnyHe Mace W €IacTOMEpH.
HoBu wmatepujasm. ["amBaHCKH eneMeHT. AKyMYyJIaTOPH.
Enextponuza. Kopo3uwja u 3amrura on  KOposuje.
Wnnycrpujcka Bona. Tepmoha Bome. OMekiiaBame BOJE.
3amTuTa JKMBOTHE CpEeAMHE: BOJAA, Ba3AyX, 3€MJBHIITE.
Merone npeunnhaBama KaHaIU3alMOHUX U
MHJIyCTPH]CKHX BOJA.

and periodic law. Basic types of inorganic compounds.
Kinetics and chemical equilibrium. Diffusion area of
chemical reaction. Aggregation. Colligative properties of
diluted solutions. Basics of organic chemistry. Solid fuels.
Calculations of fuel heat capacity. Liquid fuels. Cracking,
reforming. Gaseous fuels. Lubricants. Aditives. Antifreeze.
Plastics and elastomers. New materials. Galvanic element.
Accumulators. Electrolysis. Corrosion and protection.
Industrial water. Hardness of water. Softening water.
Environmental protection: water, air, land. Purification
methods for sewage system and industrial water.

IIpenucnutHe 06aBe3e:
VYpahene maboparopujcke BexoOe.

Preexam duties:
Carried out labs.

O0siMuM HacTaBe U HAYMH NPOBEpe 3HAKA:

o IIpenaBama. Pauyncke (N) u maboparopujcke (L) BexGe.
Koncynranyje.

e Hcnur je nucMenu u ycMmenu. [TucMenu eo ucrura je
€NMMHUHATOPAH.

¢ Ouena ucnuta ce popmMupa Ha OCHOBY yCIiexa M3
J1a00paTOPH]CKUX BEXKOH, MHUCMEHOT U YCMEHOT JIeNia
UCIra.

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. M. Bojunosuh Munopanos, H. Jlponka: Xemuja y MalmmHCTBY (MHTEpHA CKpunTa), crpaHa 100
2. 3. Byxun: Xemuja y MamHCTBY (oga0paHa noriasiba), crpana 50

3. JI. A. Manpo: Xemuja y TexHunu, ctpana 100
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99 MSZP 103

MATEMATHKA I

MATHEMATICS 1

Ykynan 6poj yacoBa y ceMecTpy

Total numbers of hours per semester

Bex0
CemecTtap IIpenaBama eHoe
I 45 45(N)
I 30 30(N)

Semester Lectures Practices
I 45 45(N)
11 30 30(N)

Cagpaxkaj/cTpykTypa npeamera:

[Tome xoMIutekcHHX OpojeBa. JleTepMHUHAHTE W CHCTEMHU
JTUHEapHHUX jeAHaunHa. Bekropcka amrebpa y mpocTopy —
npaBa, paBaH. lloauHOMH U palHoHaiHe (YyHKIH]E.
HuzoBu. KouBepreninmja peajqHux HuzoBa. PeanHe
¢yHKIMje jenHe IPOMEHJbMBE (IpaHMYHA BPEIHOCT,
HETPEeKUHOCT, yHH(pOpPMHA HETPEeKUHOCT,
mudepeHIMjaTHM  pauyH MW TpUMEHa, HeoxpeheHu
uHTErpaj, onpeheHu HWHTerpagl M IHMXOBAa IIPHMEHA).
Hywmeprnuka amanmsa (WMHTepIoNanyja ¥ ampoKCHMaldja
($yHKIMja, HYMEPHUYKO pElIaBarkbe CHCTEMa HEIMHEAPHUX
jenHaumMHa, HyMEpWYKa  WHTerpanuja). Bekropcku
MIPOCTOPH U MaTpHILIE.

Contents/Structure of the subject:

Field of complex numbers. Determinants and systems of
linear equations. Vector algebra in space R’. Analytic
geometry in space — line, plane. Polynomials and rational
functions. Sequences. Convergence of real sequences. Real
functions of one variable (limits, continuity, uniform
continuity, differential calculus and its applications,
indefinite integral; definite integral and its applications).
Numerical analysis (interpolation and approximation of
functions, numerical solution of non-linear equation,
numerical integration). Vector spaces and matrices.

IIpeaucnutHe 00aBe3e: --

Preexam duties: --

O0JMIM HACTaBe U HAYHH NPoBepe 3HambAa:

e  [IpenaBama. Pauyncke (N) Bexx6e. Korcynrammje.

e  I'pamuBo IpBOr cemMecTpa MOXeE Ce MoJIaraTd y BULY
kosokBHjyma. KonoksujyM je neo ucnuta. Menut u
KOJIOKBHjYM je IIMCMEHH M ycMeHu. [Tucmenu neo je
€TMMHMHATOPAH.

e  Ouena ucnura ce opMHUpa Ha OCHOBY yCIexa U3
KOJIOKBHjyMa, IIUCMEHOT U YCMEHOI' Jiejla MCIMTA.

Mode of studies and evaluation

e Lectures. Problem solving (N) practices.
Consultations.

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

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

Jluteparypa*Literature:

1. J. Hukuh, JI. Yomuh: Marematuka jenan I neo, @axynrer Texunukux Hayka, Stylos, Hosu Can, 1999.

2. W.Yowmuh, H. Cnamoje: Uaterpanau pauyn, ®TH, Hosu Cax, 1998.

3. H. Auwuh, 3. Jlyxanns, 3. OBuuH: 30upKa pelIeHnX 3aJaTaka u3 MaTeMaTHKE 32 apXUTEKTOHCKH OZCEK,
VYuusepsuretr y HoBom Cany, @akynrter TeXHUUKHX Hayka, Enxuinja YauBep3urercku ynodennk, Hosu Can, 1998.
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EJEKTPUYHU INIOI'OHU U EJJEKTPOHHUKA
ELECTRIC DRIVES AND ELECTRONICS

Total numbers of hours per semester

Practices

15(N)+27(L)+3(C)

Semester Lectures

II 45

99 MSZP 104
YkynaH 6poj 4acoBa y ceMecTpy
Cemecrap IIpenaBama Bexoe
I 45 15(N)+27(L)+3(C)
Cagpakaj/cTpykTypa npeamera :
Enextponuxa
TunoBn TpaH3WCTOpa; CTaTUYKE KapaKTEPUCTUKE U
npumeHa. [lojaunBaynm ca  MOBPAaTHOM  CIIPErOM,
ONEpallMoOHN T0jauMBavd. JIWTWTaHA KOJa; JIOTHYKE

(yHKIMje ¥ OCHOBHE KapaKTEPHCTUKE JIOTHYKHAX KOJIA.
CrrertjanHa qurutanda kona, RAM, EPROM, EEPROM.
MHUKpPOIIPOIIECOPH; OCHOBHE KAPAKTEPUCTUKE U TIPUMEHA.

EnexTpuynn noronu

Enexktpuune WHCTamauuje; enNeMEHTH M HPUHIMIH
u3Bohemwa. 3alThra OJ ILITETHOT [IejCTBA EJIEKTPUYHE
eHepruje. [IpuHUMIK eleKTpOMEXaHHYKE KOHBEp3Hje
enepruje. Tpanchopmaropu. JlenoBH  poTaIrOHHX
MallliHa, OCHOBHE JUMCH3WjE, 3ajeHHYKE OCOOHHE.
TUIOBM €NEeKTPUYHUX MAIMHA; OCHOBHU EJIEMEHTH H
KapakTepUCTUKE. ACHHXPDOHH MOTOpPH -  THIIOBH,
napaMeTpH, KapakTepUCTHKe. MHKPOMOTOPH, CHHXPOHH
MOTOpHU Ca MepMaHeHTHUM MarHetuma, " Brushless DC"
MOTOPH, CTEIl MOTOPH.

EnemenTn  eHeprercke  €NEKTPOHHKE Y  PEXKAMY
OC3KOHTAaKTHHX  TpeKkupada. lcmpaBipauum:  OCHOBHE
TOTIOJIOTHj€ W  KapakTepucTtuke. Yomepw; OCHOBHE
TOTIOJIOTHj€ W KapakTepucTuke. VIHBEpTOpH; OCHOBHE

TOIOJIOTHje M Kapakrepuctuke. [Ipumena wHBepTopa Yy
MOrOHMMa M 3a pe3epBHO Hamajambe. CaBpeMEHU HaYMHU
yIpaBJbamba MOTOPHUM ITOTOHMMA; IIPHUMEPH.

Contents/Structure of the subject:
Electronics

Types of transistors; static characteristics and application.
Feedback amplifiers, operational amplifiers. Digital
circuits; logic functions and basic performances of logic
circuits. Special digital circuits RAM, EPROM, EEPROM.

Microprocessor; basic performances and application.

Electric Drives

Electrical installations; elements and principles of
performance. Protection of damage caused by electrical
energy. Principle of electromagnetic conversion of
energy. Transformators. Parts of rotary machines, basic
dimensions and common features. Types of electrical
machines; basic elements and performances. Induction
motors; types, parameters and performances.
Micromotors, synchronous motors with permanent
magnets, Brushless DC motors, step motors.

Elements of power electronics in the mode of contact less
switches. Rectifier; basic topologies and performances.
Choppers; basic topologies and performances. Invertors;
basic topologies and performances. Inverter applications in
drive and backup supplies. Modern way of controlling
motor drives; examples.

IpenucnutHe 00aBe3e:
Ypalhene nabopaTopujcke U padyHapcKe Bexoe.

Preexam duties:
Carried out laboratory and computing practices.

O0aunm HacTaBe U HAYMH MPOBEPeE 3HAMA:

o [IIpenarame. Pauyncke (N), pauynapcke (C) u
nabopotopujcke (L) Bex6e. Koncynraimje.

e Hcmur ce cacroju of JBa Aeia U TO:

I neo : Enexrponuka

II neo : Enexrpruunu norouu
[TonoxeH NpBU JI€0 je YCIIOB 3 MoJIarambe Jpyror aela
ucnra. Oba jena ucnuTa cy NHCMEeHa U yCMeHa.
[Mucmenu neo je emamunatopad. Mcnur je monoxeH ako
Cy rnosoxeHa o0a siena.

e OueHa cBakor siena ucnura ce (hopMupa Ha OCHOBY
ycrexa u3 JaDOPOTOPHjCKUX B padyHAPCKUX BEXKOH,
MICMEHOT ¥ yCMEHOT fena ucnuta. OneHa ucnnTa ce
dhopmupa Ha ocHOBY ycrexa u3 I u I nena ucnuTa.

Mode of studies and evaluation

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

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

exam is eliminatory.

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

Jluteparypa*Literature:

1. E. Jleu, B Byukouh, B Ctpe3ocku: OcHoBH eniekTpoeHepreTuke-Enekrpoeneprercku npersapaun, Stylos - ®TH,
2. A. Fitzgerald, C Kingsley: Enexrpuune mammne Hayuna kmura, beorpaz, 1962.
3. M. Ilerpouh: Enexkrprune MamimHe u moctpojema, Hayuna kmura, beorpan, 1988.
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IIpexmer * Subject:

99 MSZP 105

MATEMATHUKA 11
MATHEMATICS 11

VYkyman Opoj 4acoBa y ceMecTpy

Total numbers of hours per semester

Cewmectap IIpenaBama Bex06e
111 45 45(N)
v 45 45(N)

Semester Lectures Practices
111 45 45(N)
v 45 45(N)

Cappaxaj/cTpyKTypa npeamera:

Peanne ¢yHKUMje 7 NPOMCHJBUBHX (TpaHHYHA BPEIHOCT,
HEMPEKUAHOCT, YHH(POPMHA HENPEKHAHOCT, AU(epeHInjanHu
pauyH ¥ Berosa npuMena). Bekropcke GpyHKUHUje jeAHe U BUILe
IIPOMEHJBUBUX (rpanuyHe BPEIIHOCTH, yHudopmHa
HENPEKUAHOCT, NU(EPEHIUjaIHH PayyH U HEroBa NPUMEHA).
OOuune  mudepeHuujanHe  jeaHaunHe  (AudepeHunujarHe
jeqHaYMHEe TPBOT W BUILNET peja, JuHeapHe AuepeHIHjITHe
jenHadyrHe n-Tor pena). Penosu ca nmpuMeHama (OpojHU peIoOBU
— KpHTEpPUjyMH KOHBepreHuuje u ausepreHuuje. CreneHu
pemoBu — Taylor-oBu u Maclaurin-oBu penosu. Fourier-oBu
penoBu). HMuterpamm  ¢yHKOMja  BUIIE  NPOMEHJEMBHX
(OBOCTPYKH, TpPOCTPYKH, KPHBOJMHUJCKM M IOBPIIMHCKH).
Teopuja mosba (CKamapHa MmoJjba - M3BOJ y MpPAaBIy, IPAIUjCHT.
Bekropcka mospa — poTOp, AMBEPreHLHja, pai, LMUPKyJaluja
moJba, ¢uykc). KomruiekcHe ¢yHknmje (rpaHHYHE BPETHOCTH,
HENPEKUAHOCT, YHH(GOPMHA HENPEKHAHOCT, AU(epeHInjanHu
padyH M HEroBa MNPUMEHa, KOH(GOPMHO MPECIUKABAE).
KomruiekcHu penoBu u nHTErpainu. BepoBarnoha (MaTeMaTuuko
OUCKHBaKkE, BapujaHca M CTaHJapJHA JCBHjalldja, MOMEHTH,
KOBapuaHca, KoeuIMjeHT Kopenanuje, yciaoBHa BepoBaTHoha,
KapakTepucTuuHa  (yHKIMja, 3aKOH BEJIUKHX  OpojeBa,
LIEHTpAaJIHEe TPAaHUYHE TeopeMe).

Contents/Structure of the subject:

Real function of » variables (limits, continuity, uniform
continuity, differential calculus and its application). Vector
function of one and multiple variables (limits, uniform
continuity, differential calculus and its applications). Ordinary
differential equations (differential equations of the first and
higher orders; linear differential equations of n order). Series
with applications (series of numbers — convergence and
divergence criteria. Power series — Taylor and Maclaurin series,
Fourier series). Integrals of functions with multiple variables
(double, triple, curved and surface). Theory of fields (scalar
fields — derivatives in the direction, gradient. Vector fields —
curl, divergence, work, circulation of a vector field, flux).
Complex functions (limits, continuity, uniform continuity,
differential calculus and its applications, conform copping).
Complex series and integrals. Probability (mathematical
expectations, variance and standard deviation, moments,
covariance, correlation coefficient, conditional expectation,
characteristic functions, laws of large numbers, central limit
theorems).

IIpeaucnuTHe o6aBe3e:--

Preexam duties:--

O0,iMuM HacTaBe M HAYUH MPOBepe 3HAWA:

. Ipenasama. Pauyncke (N) BexxOe. Koncynranuje.

o I'papuso III cemecTpa ce MOXke HOJIaraT y BULY
kostokBHjyma. Konokeujym je neo ncnmta. Memmr u
KOJIOKBHjYM je IHCMEHH 1 ycMeHH. [IucMenu nieo je
€JIMMUHATOPAH.

. OneHa ucnura ce GopMupa Ha OCHOBY ycIexa u3
KOJIOKBHjyMa, MHCMEHOI M YCMEHOT Jejla HMCIIHTa.

Mode of studies and evaluation

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

exam is eliminatory.
e The exam grade comprises the results on partial

exam, written and oral part of the exam.

Jluteparypa*Literature:

1. W.Yomuh, A. Hukonuh: Tudepenuujanue jennaunne, Hopu Cap, y mrammnu
2. YBoa y KOMIUIEKCHY aHanm3y, Enunuja TexaHnuke Hayke, YHuBep3uteT y HoBom Cany, ®@akynrer TeXHHYKHX Hayka, HoBu

Can, 1997.

3. W.Yomwuh, Jb. [TaBnosuh: @ynkuuje Bumre npomenssusux, Hosu Can, y mrammm
4. H. Ayuh, J. XXynunh: Bumectpyku uHTerpanu u teopuja nosba, YHusepsurer y HoBom Cany, DaxkynreT TeXHUUKUX HayKa,

Hosu Cag, 1997.

Al

M. CrojakoBuh: YBox y Teopujy BepoBatHohe u Matemarnuke craructuke, ®TH, Hosu Can, 1995.
M. Hoexkoguh, 1. KoBaueBuh: 36upka 3amaraka u3 BepoBaraohe u maremaruuke cratuctuke, ®TH, Hou Caz, 1996.

7. W.Yomuh, B. Yurap: Teopuja penosa, Stylos, Hosu Can, 1996.
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Ouncexk * Department: MAITHHCKO HH>KEBEPCTBO *MECHANICSAL ENGINEERING

Predmet * Subject:

INPOU3BOAHU MEHAIIMEHT
PRODUCTION MANAGEMENT

99 MSZP 106

Ykynan Opoj 4acoBa y ceMecTpy

Total numbers of hours per semester

Cemecrap

VI

IIpenaBama
60

Bex6e
14(A) + 16(N)

Semester Lectures Practices

VI 60 14(A) + 16(N)

Cappxaj/cTpyKTypa npeamera:

OCHOBHH €JIeMEHTH UHAYCTPHjCKUX CHCTEMA
O0MKOBamkE TOKOBA MaTepHjajia
OO0MKOBamkE CTPYKTYpa MPOU3BOAHHUX CUCTEMA
OO0MUKOBamke TOKOBA CHEPTHje

Jlokamyja Ipor3BOTHUX CHCTEMA

Pa3Boj TexHONOTHjE OpraHU3aIje

MricHja, IJBEBH 1 TIOJIUTHKE Tipey3eha
[Momamm u 6a3a momaTaka mpexyseha
Crpykrypa QyHKIHja npexyseha
[TpojekToBame OpraHU3alMOHIX CTPYKTypa
O06muKoBame TOKOBaA HH(pOpMaIija
OO0NMKOBake KOMYHHKAIIMOHOT CHCTEMa
MortuBaruja
[Tpouecu ynpasspama npenysehem
Mertozie ¥ TeXHHUKE yrpaBibama npeny3ehem
KapaKTEePUCTHKE
OpPraHHU3alMOHUX H  yNPaBJbAuKUX

OcHoBHE
MPOU3BOJIHUX,

CTpyKTypa npeayseha

u e(EKTUBHOCT

Contents/Structure of the subject:

Basic elements of industrial systems

Designing material flows

Designing production structures

Designing energy flows

Location of production systems

Development of organization technology

Mission, objectives and policies of enterprises

Data and data base of enterprises

Structure of enterprise functioning

Organizational structure design

Information flow design

Communication system design

Motivation

Managerial processes

Methods and techniques of enterprise management
Basic characteristics and effectiveness of production,
organizational and managerial structures of enterprises

IIpenucninTHe 06aBe3e:
W3pana u ogbpaHa ceMHMHAPCKOT paja.

Preexam duties:
Carried out seminar paper.

O0JimuM HacTaBe M HAYMH NPOBepe 3HaWA:

o IlpenaBama. Pauyncke (N) n aynuropue (A) Bexbe.
Koncynrammje.

e Hcnur je nucMenu u ycMenH . [IucMenu seo ucrnura je
€JIMMHHATOPAH.

¢ OueHa ucnura ce opMUpa Ha OCHOBY ycIiexa U3
CEMHHAPCKOT paJia, MUCMEHOT U YCMEHOT Jiella UCIIUTA.

Mode of studies and evaluation

Lectures. Practices (problem solving (N), auditory
(A)). Consultations.

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

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

Jlutepartypa * Literatura

1. J1. 3emenosuh: [IpojexToBame mpon3BoaHNX cuctema, Hayuna kmura, beorpan, 1987.
2. O. 3emenosuh, MW. Thocuh, P. Makcumonuh:

3a BexOe, Hayka, beorpam, 1992.

[IpojexToBame TPOM3BOAHUX CHCTeMa - [IpUPYYHHK

3. M. 3enenosuh, U. hocuh, P. Makcumosuh, A. Makcumosuh: IIpupyuHrk 3a MpojeKToBambe MPOM3BOJHUX CHUCTEMA -

IMojeauuaunu npunasz, ®TH Hoeu Cax, 1992.
4. 1. 3enenosuh: TexHoMOrMja OpraHu3aliije HHIYCTPHjCKUX cucTeMa - npeay3eha, Hayuna kmura, beorpan, 1997.
5. J1. 3enenoBuh: YipaBibame IPOU3BOIHUM cucTeMrMa, Hayuna keura, beorpam, 1985.
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IIpenmer*Subject:

99 MSZP 201

MEXAHHUKA I
MECHANICS I

VYkymnan 0poj 4acoBa y ceMecTpy

Total numbers of hours per semester

CemecTtap IIpenaBama Bex6e Semester Lectures Practices
I 45 45(N) I 45 45(N)
II 30 30(N) 11 30 30(N)

Canp:kaj/cTpykrypa npeaMera:
Cratuka (I cemecrap):

Axcuome craruke. Cabupame nse cuie. Crper u crper
cmna. CucteM Cy4eJbHHX CWIa y PaBHH H IPOCTOPY.
CucreM mapanenmHux cwia. MOMEHT CHIE 3a TauKy.
PaBancku cucteM cuna. YciaoBu paBHOTExe. PaBHOTeka
cucrema Kpytux Tesna. MomeHT cuie 3a ocy. IIpoctopHu
CHCTeM culIa U coperora. PaBHOTeXka MPOCTOPHOT
crcTeMa CHiIa U ciperosa. Tpeme Kin3ama, KOTpJbama U
obprama. lleHTap BezaHOr cucTeMa HapajelHUX CWia U
TeXHIITe. AHAIUTHYKA CTaTWKa. [IpHHIMI BHPTYaITHOT
pana. JInaujcku Hocayn. PemreTka.

Kunematuka (II cemecrap):

Kunematnka  Tauke. CHoXEeHO  KpeTame  Tadke.
Kunematuka kpyror Tena. TpaHCIaTOpHO KpeTambe.
OOprame OKO HeEmokpeTHe oce. PaBaHCKO KpeTame.
OOpTHO KpeTame Tella OKO HemoKpeTHe Tadyke. CiIo00aHO
KpeTame KpyTor Tena. Crarambe KpeTama.

Contents/Structure of the subject:
Statics (I semester):

Axioms of statics. System of concurrent forces. System of
two parallel forces. Theory of couples in a plane. Moment
of force about a point. Equilibrium conditions for a plane
system of forces. Equilibrium of a system of bodies under
the action of forces lying in one plane. Moment of a force
around an axis. Reduction of an arbitrary force system to a
given centre. Equilibrium conditions of an arbitrary
system of forces. Friction and trusses. Center of parallel
forces and center of gravity. Analytical statics. Principle of
virtual work.

Kinematics ( IT semester):

Introduction to kinematics. Kinematics of a particle.
Compound motion of a particle. Kinematics of a rigid
body. Translatory motion. Rotation of a rigid body about a
fixed axis. Plane motion. Motion of a rigid body about a
fixed point. General case of motion of a free rigid body.
Compound motion of a rigid body.

IIpenucnutHe 06aBe3e:
Y 3UMCKOM ceMecTpy je MOoTpeOHO ypaauTH TPH
CaMOCTaJIHa PaJia M3 CTAaTUKE HOcaya.

Preexam duties:
Three individually accomplished
semester.

tasks in the first

OO0y HaCTaBe U HAYMH NPoBepe 3HamAa:

o [Ipenasama. Pauyncke (N) BexxOe. Koncynranmje.

e lcmuT ce cactoju oJ1 iBa Jejia U3 :

- I neo: rpaguso I cemectpa
- I neo: rpaguso II cemectpa

e [loyioKeH IPBH JI€0 j€ YCIIOB 3a HOJIarame Apyror
nena ucrimta. Oba nena ucnuTa cy HMHCMEHO U
ycmeHo. [Tincmenn neo je emumuHaTopad. et je
TIOJIOXKEH aKo Cy IOJIOKeHa 00a Jena HCIuTa.

e OmeHa cBakor Jena ucnura ce (popMupa Ha OCHOBY
ycrexa U3 CaMOCTaJIHUX PaJoBa, IMCMEHOT U YCMEHOT
nena. OueHa ucnurta ce GopMupa Ha OCHOBY ycIexa
u3 I u Il nena ucrura.

Mode of studies and evalution:

e Lectures. Problem solving (N) practices.
Consultations.

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

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

Jlureparypa*Jlutepatype

1. 'b. Bykuh, JI. liseruhanun, Cratuka, @akynrter TexHnukux Hayka, Hosu Caz, 1992.

JI. PycoB, KunemaTnka, Hayuna kmura, beorpan, 1989.

2.
3. W. B. Memmuepcku, 36mpka 3agaraka u3 mexannke, Hayuna kmura, beorpaz, 1990.
4. V.M. Strazhinski, An Advanced Course of Theoretical Mechanics for Engineering Students, Mir Publishers,

Moscow, 1982.

5. FE.P.Beer, E. R. Johnston, Vector mechanics for Engineers, New York, McGraw Hill Book Company, 1990.
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Ipenver*Subject: MAIIMHCKHW MATEPUJAJIM U TEPMHUUKA OBPAJIA
99 MSZP 202 MATERIAL SCIENCE AND HEAT TREATMENT
Ykynan O6poj yacoBa y ceMecTpy Total numbers of hours per semester
Cemecrap [IpenaBama Bex6e Semester Lectures Practices
I 45 30(L) I 45 30(L)
1 30 15(L) I 30 15(L)

Canp:kaj/cTpykTypa npeamera:

Jeo: Mamuncku matepujaau (I cemecrap)

YBoJHa pa3MaTpama 0 MaTepHjaauMa YOIIITe, 3aBUCHOCT
MEXaHHYKHX 0COOMHA MaTepujaia ol aTOMCKE M KPHCTaJIHEe
MHKpPOCTPYKTYpE U METO/Ie HCIIUTHBAaba; HecaBpiieHOCTH Y
KpHcTalnMa; 3Ha4aj] MEXaHUIKHX 0COOWHA MOJMKPUCTATHUX
MaTtepHjana 1 BbUX0BO eKCIepuMeHTanHo onpehuBame; Teopuja
JIeTHpama U yTUIAj Ha 00IHK (asHUX qujarpama;
KapaxTepucTnuny THIOBH (a3HUX J¥jarpama, jeqHo, B0 U
TPOKOMITOHEHTHUX CHCTeMa; 3Ha4yajHH (a3HU JUjarpamMmu
METaJIHUX U KepaMUYKuX Matepujana; Konrpona
MHKPOCTPYKTYpE U IbeH edekaT Ha 0cOOMHEe MaTepHjaa;
IIpuHimmm MetanorpagcKor HCIUTHBAaKA MaTepHjaa.

Jeo: Tepmuuka oopana (II cemecrap)

Ilpernen n monmena mocTymaka kapema. IloOoJpInaBame
00pasMBOCTH IUIACTHYHOM JIepOpMAIjOM H pE3ameM KOX
HHUCKOYTJbCHUYHNX u BUCOKOYTJbEHUIHHUX YeJvKa.
XOMOreHH3allMOHO M PEKPHUCTAIM3AIIMOHO JKapeme. YKIAmbambe
3a0CTaJMX HAalOHAa y YeJWKy U pasHUM BpcTama JIMBa.
Hopmanuzaunono sxapewe. Kambewme M MOCTYNIM Kajbeha.
Bpcre u 3mHawaj moOosplmaBama. YTHIE) MOoOOJpIIaBama Ha
IUHAMHUYKy 49BpcTOhy, cTemeH wWckopumhema dYenuka U
JKUJIaBOCT 4enwka. [IoBpHIMHCKO ojadaBamse, Iojena M BpCTe
nocrymnaka. llemenranuja, kapOoHUTpHpabe, HUTPOIIEMEHTAIH]a
U HHUTpHpame — yTUIAj Ha EKCIUIoaTalMOHE OCOOMHE 4YeNuKa.
IMoBpimmHCKa Kajbeha — IUIAMEHO M WAYKIHOHO. YTHIA)
KOHCTPYKIIMje, BPCTE YelnuKa M 0OJIMKa Ha TEXHOJIOTHYHOCT IIPU
TepMHuuKoj 00panu. JeduHncame 3axTeBa TepMHYKOj 00paau y
TEXHUYKO] JIOKYMEHTalMju 3a M3pajy MAIIHHCKHX JEJIOBa.
IIpaBuu pa3Boja M HOBH IPOLIECH Y TEPMHUYKO] 0OpaH.

Contents/Structure of the subject:

Part: Material Science (Ist semester)

Introduction to materials in general. Dependence of the
mechanical characteristics of material on atomic structure and
crystalline microstructure. Testing methods. Structural defects.
Importance of mechanical characteristics of polycrystal materials
and their experimental determination. Theory of alloys and
influence on the form of phase diagrams. Characteristic types of
phase diagrams, one, two and three components systems.
Important phase diagrams of metallic and ceramic materials.
Microstructure control and its effect on material characteristics.
Principles of metalographical investigation of material.

Part: Heat Treatment (IInd semester)

Survey and types of annealing process. Improving workability
with plastic deformation and cutting technologies at low carbon
steels and high carbon steels. Homogenisation and
recrystalisation. Eliminating residual stresses in steel and cast
products. Normalisation annealing. Quenching and type of
quench process. Improving steel property by quench and
tempering, and austempering technology. Influence of previous
processes at mechanical properties (yield stress and toughness
and fatigue resistance). Surface quality improvement, basic rules
and connection with exploiting properties. Carburising and
nitriding (and related technologies). Surface quenching —
induction and flame hardening. Influence of type of steel and
shape of workpiece at possible problems in heat treatment
technology. Trends in future development of heat treatment
processes.

[peaucnutHe o6aBe3e:
Ypaljene naboparopujcke BexOe.

Preexam duties:
Carried out labs.

OGJuUM HACTABE M HAYHH NPOBEPE 3HAbA:

o [IpenaBama. JJaGopatopujcke (L) Bexxoe. Koncynramuje.

e Ucnut ce cacToju Of JBa jena
I neo: MammHcku Matepujaiu
II neo:Tepmuuka obpana

e IlonosKeH IPBY JI€O0 je YCIIOB 3a MoJlarame Apyror aeia
ucnura. Oba 1ena ucnura cy mucMeHa u yemena. [Tucmenu
Ieo je enuMuHaTopaH. VICIUT je HOJI0XKEH aKo Cy MOI0XKeHa
00a Jiena UCIuTa.

e OueHa cBaKor jeia UCIMTa ce GOpMHUpa Ha OCHOBY ycliexa
U3 J1ab0paToOpHjCKUX BEKOH, MHUCMEHOT M YCMEHOT Jela.
OmenHa ucnuta ce popMupa Ha ocHOBY ycriexa u3 I u I mena
HCIHTA.

Mode of studies and evalution:
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., partial exam,
written and oral part of the exam.

Jlutepatypa*Literature

1. D.R. Askeland, The science and Engineering of Materials, Chapman and Hall, New York, 1990.
2. Jlo u3naBama yybOeHHKa KOjH je y 3aBpLIHOj (asu npunpeme, cryaentuma he 6urtn obezdelen marepujai u3 kora he mohu nmpunpemaTu UCIUT

3. W.Tlanrenuh, Texnonoruja Tepmuuke odpazae yenrka I u II Jleo.
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IIpeamer *Subject:

NHXEBEPCKE KOMYHUKAIIMJE U MAIIMHCKHU EJIEMEHTH

99 MSZP 203 ENGINEERING COMMUNICATION AND MACHINE ELEMENTS
Ykynan 6poj yacoBa y ceMecTpy Total numbers of hours per semester
CemecTtap IIpenaBama Bexoe Semester Lectures Practices
Il 45 28(GC) +32(C) 11 45 28(GC) +32(C)
1l 60 60(NG) 11l 60 60(NG)

Cagp:xaj/cTpyKTypa npeaMera:

KoncrpykruBua reomerpuja ( II cemecrap — npenaBame
21; Bexkde 28 (GQ))

YBozane HaniomeHe. OCHOBHa onpeMa U nparehu enemeHTH. OCHOBHU
€JIEMEHTH KOHCTPYKTHBHE reomerprje. OCHOBH HHXKEHBEPCKe rpaduke.
2D npoctop u 2D tpaHchopmarmje: TpaHCIaluja, poTanija, CKalupamne,
KoMmIuiekcHe TpaHcdopmarmje. 3D npocrop u 3D Tpancdopmarnmje:
TpaHCIIaNyja, pOTalHja, CKaIHpame, KOMILICKCHe TpaHc(opManyje.
IlepcnekTuBa.

Huxemepcke komynukanuje (Il cemecrap-npenaBame 24;
Bexbe 32(C))

Ocrainu HaunHK rpaduuke npeseHTaunje. CKpUBEHe JTHHHjE 1
nospuHe. CTpyKTypa MojiaTaka 3a HHKewepcKy rpaduky. Crannapan
nHKemepeke rpaduxe. CKIONHH LPTEX. PallOHUYKY IPTEK.
Tonepanuuje gy>)kMHCKUX Mepa. TonepaHiuje 00aHMKa U MOJI0XKaja.
O3HauyaBame KBanuTeTa noppirHa. OCHOBE Mpolieca MPojeKTOBaAmba
npon3Boja padyHapoM. Pas3a KOHIUIMpamka MPou3Boaa. Meroze
nHXKemepcke ananmse. Pasza KoHCTpyHcama npoussoja. dasza paspane
TeXHHYKE JOKyMeHTauuje. [IpojekToBame Kao ONTHMH3ALMOHH HPOIIEC -
BUIIIEKpUTEpHjaHa onTuMu3anuja. CHCTeMH 3a IPOjeKTOBAbE
npousBoja — 2D*3D. Haarpaama cucteMa 3a MpojeKTOBamkE MPOU3BOJIA -
AutoLisp u Object ARX. EkcriepTHH CHCTEMH y HH)KESHEPCKO]j TpaduIIy.

Mamuncku esementu (III cemecTap)

VYBox y MamuHCKe eneMenTe. [IpopadyH MaIlIMHCKUX eJIeMeHaTa.
EnemenTy ca 3aB0jHHM HOBpIIMHAMA. 3aKUBIH. MeXaHHIKH
npeHocHUIU. OpUKLNOHM TapoBH. PeMenu naposu. 3ynmyacTi apoBu.
ITy>xuu naposu. Jlanuanu naposu. Bpatuna u ocosune. Enementu 3a
Be3y BpaTwia U rnaBunHe. KoTpspajau nexaju. Kitm3au nexaju.
Cnojuune. Onpyre. LleBn n neBHH 3aTBapauu. AHanu3a omrehema
MAaIIMHCKHX efeMeHaTa. Hayka o KOHCTpyHcamy.

Contents/Structure of the subject:

Constructive Geometry (IInd semester —lectures 21;
practices 28 (GQC))

Introduction. Hardware and basic elements. Basic elements of the
constructive geometry. Basics of computing graphics. 2D space and 2D
transformation: translation, rotation, scaling, complex transformation. 3D
space and 3D transformation: translation, rotation, scaling, complex
transformation. Perspective.

Engineering Communication (IInd semester —lectures
24; practices 32 (C))

Other showing manners. Hidden lines and surfaces. Data structure for
computing graphics. Computing graphics standards. Assembly drawing.
Detail drawing. Tolerances. Quality grades. Basics of automated product
design. Computing at the conceptual design stage. Engineering analysis
methods.. Computing at the detail design stage. Computing at the
constructive documentation elaboration stage. Design as an optimization
process - multicrterion optimization. Systems for product design -
2D*3D. Extending of the systems for product design - AutoLisp and
Object ARX. Expert systems in the computing graphics.

Machine elements (IIIrd semester)

Introduction to machine elements. Calculations of machine
elements. Elements with curved surface. Rivets.
Mechanical transmitters. Friction drive, Belt drive. Chain
drive. Shaft and axle. Elements for joining shaft and axle.
Ball bearing. Sleeve bearing. Joints. Springs. Pipes and
pipe caps. Analyzing machine elements damage. Designing
science.

IIpequcnutHe 06aBe3e:
Ypahene pauynapcke BexOe, rpaduyKu paJioBu M 00aBE3aHU 3aIaTIH.

Preexam duties:
Carried out graphic works, computing practices and obligatory tasks..

OO0/MM HACTaBe M HAYWH NPOBEpe 3HAbA:

. Ipenasama. I'padurako- pauynapcke (GC), pauynapcke (C),
PpauyHcko- rpaduuxe (NG) BexGe. Koncynranmje.

. Hcnur ce cacToju o1 TpH Jiena U TO:

— I neo: KoHCTpyKTHBHA reoMeTpHja

- II neo: Umxemepcke KOMyHHUKAIH]je

- III neo: MamuHCKH €neMeHTH

TonoxxeH NpeTxoHU €0 UCTIUTA je YCIIOB 3a mojarame cineaeher
nena . CBaky ieo MCIHUTA je MHCMEHHU U ycMeHH. [Tucmenu neo
WCIHUTA je eNMMHHATOpaH. ICTIUT je MoloKeH ako Cy MoJIoKeHa
CBa TPU Jiella HCIHUTA.

. OuweHa CBaKOT Jejia CIHTa ce JOpMIpa Ha OCHOBY ycIlexa H3
rpadHUKKX paJoBa, CAMOCTATHHX 3a/laTaKa, MHCMEHOT U YCMEHOT
nena. OneHa uermta ce popmupa Ha ocHOBY yeriexa u3 I, ITu I1I nena
HCIIUTA.

Mode of studies and evaluation

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

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

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

Jluteparypa *Literature

1. JI dosuukouh, TexHHuKO mpTame - yBoheme y MalIMHCKe KOHCTpyKIwje, YHuBep3uteT y HoBom Cany, 1997.
2. L. Kpcmanosuh, Ayromaru3anuja IpojeKToBamba y HHIYCTPHjCKOM HHXermepcTBy, Kbura 1, Yuusepsuter y Hosom Cany, ®TH, Hosu Can,

1997.

3. M. JoBanosuh, Teopuja mpojexToBama U KOHCTpYHCamba padyHapoM, YHuBep3uteT y Humry, Mammucku ¢axynrer, Hum, 1994.
ViyTcTBa 3a Kopumhieske POrpaMcKUX CHCTEMA 3a IPOjeKTOBAbE POHU3BOJIA
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99 MSZP 204

OTIHHOPHOCT MATEPHUJAJA
STRENGTH OF MATERIALS

VYkynan 6poj 4acoBa y ceMecTpy

Total numbers of hours per semester

Bex6e
56(NG)+4 (C)

CemecTap

I 60

IIpenaBama

Practices

56(NG)+4 (C)

Semester Lectures

III 60

Canp:xaj/cTpykTypa npeamera:

OcHoBHE 3amanu OTHopHOCTH MaTepHjama. Meron
npeceka. Xunoresa Ojnepa u Komuja. MaTtpuna HaroHa
u Marpuma nedpopmanyja. XyKOB 3aKOH. AKCHjaTHO
ontepeheHn ImITal: CTaTUYKKA OApeheHH W CTaTHYKH
HeoapeheHu cucteMH. YBHjame INTAOBa KPY)KHOT
nornpeyHor npeceka. Hamonu u neopmanuje. CaBujame
arraroBa. HOpMaJIHU )44 TaHFeHLIPIjaJIHI/I HAaITOHHU.
Hedopmanmje npm caBujamy. Emactnuna mwmHHja.
Crarnuku HeozpeheHH 3agany KoJ caBWjama. Meroj
nepopmanujckor  paga.  CraOWiIHOCT — INTANoBa:
KpuTHYHa cmia wu3Bujama. OjnepoB u Termajepor
nocTymnak. XruIoTe3e o CIOMy.

Contents/Structure of the subject:

Basic problems of Strength of Materials. Stress principle
of Euler and Cauchy. Stress matrix. Deformation matrix.
Hooke’s law. Axially loaded rod: statically determinate
and statically indeterminate cases. Torsion of rods of
circular cross-section. Stresses and deformations.
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.

IpenucnurHe 00aBese:
VYpaljene pauyHapcke Be:xOe U rpadUuKu pagoBu.

Preexam duties:
Carried out graphic works and computing practices.

O06aMuM HACTaBe M HAYUH NPoBepe 3HAA:

e  [lpenaBama. Pauyncko-rpapmuxe (NG)u
pauayHapcke (C) BexOe. Koncynrarmje.

e Ucnut je nucMenu u yemend. [TucMenn neo ucrmra
Jj€ eIMMHIHATOpAH.

. OreHa ucnwta ce popMupa Ha OCHOBY ycIiexa W3
padyHapCKUX BEeXOH, rpa)UIKUX pajoBa, MICMEHOT
1 YCMEHOT JieJla 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.

uteparypa*Literature

B. Bpunh: OtnopHoct marepujaina, ['paljeBuHcka kwura, beorpan 1978.

JI
1. J. Manauh: OtnoprocT Matepujana, Hayuna kmura, beorpan 1977.
2.
3.

T. Aranaukosuh: Teopuja enactuanoctu, ®TH Hosu Can, 1993.
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99 MSZP 205

MEXAHHUKA I1
MECHANICS 11

VYxyman 6poj 9acoBa y ceMecTpy

Total numbers of hours per semester

CemecTap [IpenaBama Bexobe Semester Lectures Practices
111 45 45(N) 1| 45 45(N)
v 30 30(N) v 30 30(N)

Cagpaxaj/cTpykTypa npeamera:

3akoHM JAWHAMHKe. MMmync, pax W TOTEHNOHjalHa
eHepruja cuie. Kperawme y TmoJby IEHTpalHE CHIIE.
PenatuBHO Kkperame. [lMHaMuKa cuUCTeMa MaTepUjaTHUX
tavaka. OmmrTn 3akoHH. JIMHAMHMKa Tadke HPOMEHJbUBE
Mmace. JlasamOeproB npuHnoun. J[uHamuka KpyTor Telia.
TpancnatopHo kperame. MomeHnTH uHepuuje. Emurnconn
nHepuuje. OOprame OKO HENmOMHYHE oce. PaBaHCKO
kpetame. Teopuja rupockona. Ojuepose u MoAU(UKOBAHE
OjnepoBe  jemHauduHe. T'mpockonckn TIPUTHUCAK.
[IpubmwkHa TeopHja THPOCKoIa. | MPOCKOIICKM MOMEHT.
Jlarpamx-/lanambeproB npuHnwmn. Jlarpanxese jeqHAYNHE
Jpyre BpcTe. AICOIyTHA U PElaTHBHA PaBHOTEXa U HeHA
cTabwiHOCT. Yaap MarepujajiHeé Tadyke M CHUCTeMa
MaTepujaTHUX Tadyaka.

Mare ciioboiHe ocLuiIalyje CUCTeMa ca jeIHUM CTEeHOM
cinobone kperama. CioOomHE MPHUTYIICHE OCIHIIAIH]C.
[punynse ocumnanuje. Materpannn meron. Henmneaphe
OCHWIAIIAje CUCTEMa ca jeIHUM CTEIeHOM ciiobome
kpetama. CamomoOymHe ocuwrtangje. Mane cinoboaHe
OCHMJIAIIFje CHCTEMa Ca JIBa CTeleHa Clo0o/ae KpeTama.
[punrynHe ocummaiyje. Y THIIA] BUCKO3HOT Tpemha Ha Mae
ocumnanyje. CrabuiaHOCTH Kperama. Payr-XypBUIOBU
ycrmoBu  crabmimHOCTH. llompedyne ocHuianmje SKUIe.
Y3ayxHe, TOP3MOHE M IIOIPEYHE OCLIJIAlUje rpejie.

Contents/Structure of the subject:

Laws of dynamics. Impulse, work and potential energy of
force. Motion in field of central force. Relative motion.
Dynamics of a system of particles. General principles.
Dynamics of a particle with variable mass. D’Alembert
principle. Dynamics of a rigid body. Translatory motion.
Moments and products of inertia. Ellipsoid of inertia.
Rotation about a fixed axis. Plane motion. Theory of
gyroscope. Euler and Euler modified dynamical equations.
Gyroscopic pressure. Approximate theory of gyroscope.
Gyroscopic moment. Lagrange-D’Alembert principle.
Lagrange equations of the second kind. Absolutely and
relative equilibrium and stability of the equilibrium.
Impact theory of material particle and system of material
particles.

Small free oscillations of a system with one degree of
freedom. Free damped oscillations. Forced oscillations.
Integral method. Nonlinear oscillations of a system with
one degree of freedom. Self-exciteol oscillations. Small
free oscillations of a system with two degrees of freedom.
Forced oscillations. Damping influence on small
oscillations. Stability of motion. Stability conditions.
Transversal oscillations of a wire. Longitudinal, torsional
and transverse oscillations of a beam.

IpeaucnuTHe 00aBe3e:
TTonoxen ucnut u3 Mexanuke 1.

Preexam duties:
Passed exam in Mechanics 1.

O0siMuM HacTaBe U HAYMH NMPoOBepe 3HAMWA:
o [IpenaBama. Pauyncke (N) BexxOe. Koncynrarmmje.
e cmut ce cacToju ox1 ABa Aema:
I neo: rpaguso 111 cemectpa
II neo: rpapuBo IV cemectpa
e [lomoxeH MpBH [€0 je YCIIOB 3a MOoJIaramke IPYTor Jena
ucrimra. O0a 1ies1a UcruTa cy NucMeHa U yCMeHa.
[Mucmenn neo je enmumuHaropas. VcuT je nosioxex
aKo Cy II0JIO’KeHa 00a j1ena ucImTa.
e OmeHa cBakor jena ucrnura ce Gopmupa Ha OCHOBY
ycrexa U3 MUCMEHOT U ycMeHor jena. OneHa ucnura
ce ¢opmupa Ha ocHOBY ycnexa u3 | u Il nema ucruTa.

Mode of studies and evalution:

e Lectures. Problem solving (N) practices. Consultations.

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

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

Jlntepatypa*Literature

1. b. Byjanosuh, [lnnamuka, Yausepsurer y HoBom Cany, HoBu Cax, 1992.

2. 'b. bykuh, T. AtanauxoBuh, Mexanuka, Yausep3urer y Hosom Cany, Hosu Cag, 1995.

3. b. ByjanoBuh, Teopuja ocuunanuja, Yausepsurer y Hosom Cany, HoBu Cax, 1995.

4. W. B. Memuepcku, 30upka 3anaraka u3 Teopujcke Mmexanuke, I'paheBuHcka kmwura, beorpan, 1968.
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99 MSZP 206

MEXAHHUKA MAIHINHA
MECHANICS OF MACHINES

VYkymnan 6poj 4acoBa y ceMectpy

Total numbers of hours per semester

Bex6e
26(NG)+4(C)

Cemecrap
v 30

IIpenaBama

Practices

26(NG)+4(C)

Semester Lectures

v 30

Canp:xaj/cTpykTypa npeaMera:
YBox y TeopHWjy MexaHW3aMa W CTPYKTYpHa aHaIIM3a.

(I)OpMI/IpaI-Be KHMHEMAaTU4YKEC meMe MCXaHH3Ma.
HOerTIbI/IBOCT MexaHu3Ma. KuHeMaThuka aHajau3a
CIIOKCHUX MCXaHH3aMa MaTpUIHUM METoaama,

rpaduUKUM U aHAJIMTHYKKUM noctyniuMa. [IpojexToBame
Operacror MexaHu3Ma, AU(pEepeHLINjaTHOT TPEHOCHUKA U
HECTaHJIapAHUX MPEHOCHUKA. L[eHTpouaHM MeXaHH3MU.
Junamuuka aHanuza MexaHu3amMa. KHHETOCTaTHUKU
NPUTHCIM. YPaBHOTEXKEHE MallMHA M MeXaHHu3ama
CTaHAapJHUM IOCTYNIMMa U XapMOHH]CKOM aHaJIM30M.
PenykoBana maca, cuma U MoMeHT uHepuuje. CrereH
HEPaBHOMEPHOCTH paJia M JUMEH3HOHHCAKE 3aMajla.
CuHTe3a MeXaHH3aMa 3a YHaIpes 3a1ata OrpaHnueHha.

Contents/Structure of the subject:

Introduction to mechanism theory and structure analysis.
Mechanism kinematics scheme forming. Mobility
analysis of mechanisms. Kinematics analysis of complex
mechanisms - matrix, graphical and analytical methods.
Cam designs. Gear trains. Centrode mechanisms.
Dynamic analysis of mechanisms. Kinetostatic analysis.
Mechanism and machine balancing - standard procedures
and harmonic analysis. Equivalent mass, force and
moment of inertia. Coefficient of steadiness and flywheel
calculations. Synthesis of mechanisms for prescribed
constraints.

IIpenucnutHe 06aBe3e:
Crynent Tpeba 1a ypaau padyHapcKe BexOe U oBepH Tpu
caMmocTaliHa paja.

Preexam duties:
Carried out graphic works (3) and computing practices.

O0MIu HACTaBe U HAYUH NPOBepe 3HAKA:

e  IIpenaBama. Pauyncko-rpaduuke (NG) u pauyHapcke
(C) Bex6e. Koncynrammje.

e  Ucnut je mucMenu U ycMerH . [TucMenu neo ucrmra
j€ eNIMMHHATOPAH.

. OrneHa ucniuta ce popmMupa Ha OCHOBY yCIexa U3
CaMOCTaJIHUX PpaJloBa, padyHapCKUX BEXOH,
IIMCMEHOT ¥ YCMEHOT JIeJla UCTIUTA.

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.

Jlutepatypa*Literature

1. P. Maprunosuh: Mexanmsmu u auHamuka Mammaa, HUO "YHUBEP3UTETCKA PUJEY", IToaropura, 1984.

2. R.L. Norton: Design of Machinery, John Wiley & Sons, Inc., New York, 1992.

3. M. 3nokonuia: MexaHnka MammiHa - 30UpKa pereHux 3afgaraka ca reopujckum yBogom, ®TH, Hosu Cam, 1985.
4. M. 3nokonuna, M. HaBuh, M. Koctuh: Mexannka mamHa- 30upka permennx 3agaraka, ®TH, Hosu Can, 1996.
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Mpenmer*Subject: TEXHOJIOI'NJE INBEIHA U 3ABAPUBAIBA
99 MSZP 207 TECHNOLOGY OF CASTING AND WELDING
VYxynan 6poj yacoBa y ceMecTpy Total numbers of hours per semester
Cemecrap IIpenaBama Bex06e Semester Lectures Practices
v 60 30(L) v 60 30(L)

Canp:xaj/cTpykTypa npeaMera:
Jeo: Texnousioruja muBema (IlpenaBame 30; BexoOe 15)
TexHonormje wu3page oOJUIMBaKa: IJIMBEHEC Y Kalyle
u3pahjeHe o MellaBHHA, PyYHUM M MAIIUHCKHM IIyTeM,
JMBEHE y IIKOJbKE, MPELU3HO JIHBEHE, JIUBEHE Y KOKUIIE,
JIMBEHE M0]] IPUTUCKOM ¥ IEHTPH(YTaITHO JIHBEHHE;
JluBauke nerype Ha 0a3u eJbe3a: CHBHU JIMB, HOIYJIApHH
JIMB, TBpAU JIUB, U 6€J'II/I " IPpHU TEMIICPOBAHU JIUB.
Jeo: Texnosoruja 3aBapuBame (IlperaBame 30;

Bexoe 15)
®u3nyKkKM 0OCHOBH M KiIacH(HKaIyja MocTynaka
3aBapHBamba
Teopwuja 3aBaprBavKOT JIyKa
Py4HO enekTpoiy4HO 3aBapUBambe
3aBapuBame MO MPAIIKOM
3aBapuBambe y 3alITHTHOM racy
3aBapuBambe eJIEKTPUYHUM OTIOPOM
T'acHo 3aBapuBame
CrienyjaiHy OCTYIILHM 3aBapHBarba
TexHuke cpoiHe 3aBapHUBaby
Meranypruja 3aBapuBama YeliuKa
3aBapJbUBOCT HEKHX METaja
3aBapuBauKu MaTepH]jaIn
3aiuTHTa Ha pajly IPH 3aBapPUBambY.

Contents/Structure of the subject:

Part: Technology Casting (Lectures 30; practices15)
Technology of casting production: sand molding (manual
and by machine), shell casting, precise casting, die casting,
centrifugal casting, pressure casting.

Casting ferrous alloys, gray cast iron, nodular cast iron,
white cast iron, white and black malleable cast iron.

Part: Technology Welding (Lectures 30; practices15)
Physical basis and classification of welding processes
Theory of welding arc

Manual arc welding

Submerge welding

Shield gas welding

Resistance welding

Gas welding

Special welding processes

Techniques similar to welding

Metallurgy of steel welding

Weldability of some materials

Welding materials

Work protection at welding

IlpequcnintHe 00aBe3e:
Ypahene maboparopujcke BexoOe.

Preexam duties:
Carried out labs.

O0MIM HaCTaBe U HAYUH NPOBepe 3HAKA:

o [Ipenasama. Jlaboparopujcke (L) BexxOe. Koncynraruje.

e Ucnour ce cacToju of 1Ba jeja:

- I neo: TexHonoruje JiMBema

- II neo: TexHonoruja 3aBapuBama
[TonoxxeH npBH A€0 je yCIIOB 3a IoJlarame APYTor Jena
ucnmra. Oba jena McnuTa cy MIcMeHa U yCMeHa.
[Mucmenn neo je enmmMuHATOpaH. VICIIUT je TI0I0KEH
aKo cy HoJIoXKeHa 00a Jiena UCIHTa.

e Omuena cBakor Jena ucnura ce (GopMupa Ha OCHOBY
ycrexa M3 J1a0OpaTOpUjCKUX — BEXKOH, MHUCMEHOr W
ycMmeHor aena. OneHa ucnura ce (GopMUpa Ha OCHOBY
ycnexa u3 | u Il nena ucnura.

Mode of studies and evalution:

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., partial
exam, written and oral part of the exam.

Jluteparypa*Literature

1. P. KoBau, TexHonoruja nzpane omymBaka, @akynrer rexunukux Hayka, Hosu Caz, 1991.
2. B.Ilanuh, 3aBapuBame, @axynrter TeXHNUKHUX Hayka, HoBu Can, 1987.
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TEXHOJOI'NJE OBPAJE JE®OPMALINIJOM U PESABEM
TECHNOLOGIES OF METAL FORMING AND METAL CUTTING

VYkynaH 6poj 4acoBa y ceMecTpy

Total numbers of hours per semester

CemecTap [IpenaBama Bex6e Semester Lectures Practices
v 30 10(N) +20(L) v 30 10(N) +20(L)
\ 60 10(NG)+20(LC) v 30 10(NG)+20(LC)

Caap:kaj/cTpyKTypa npeamera:

Jeo:TexHnousioruja odopane nedopmanuom (IV cemecrap)

. OcHoBH Teopuje mpotieca obpane AehopMmucameM (HAMoH,
nedopmariuje, Besa HanoH-1edopmarmja, yCIIOB
IUIACTUYHOCTH, KPUBA TEUCHa, IIaBHU NapaMeTpH Mporeca:
CHWiIa, MPUTHCAK, Paj, TPeHEe M IOIMAasHBame y 00panu
IUTACTHYHUM J1e(POPMHUCAHEM )

e  Merone oOpaze nuMa (0oCeamke, pa3iBajame MPECOBABEM,
caBHjame, TyOOKO U3BIIAYCHE)

e  Merone 3anmpeMuHCKOT aedopmucama (cabujame, KOBambe,
HCTHCKUBAbE)

e  MammuHe 3a 00pany aeopMUCaAEEM.

: Texnosoruje oopajae pezameM (V cemecrap)

e Ommra Teopuja pesama (Mpolec HacTajarba CTPYTOTHHE,
CHJIE M TEMIIepaType pe3ama, xabame anara, IpOu3BOIHOCT,
KBaJIUTET U TAYHOCT 00pase)

e [IlpumemeHa Teopwja pe3ama Ha 00paje CTpyTrameM,
OymIemeM, TI0AalkeM, OPYIICHEM U IIPOBIAYCHEM

e OcHoBe MamuHa 3a 0o0paxy pesameMm (kiacuune u HY
MalllMHe aJaTKe 3a I0je[JMHAYHy, CEPHjCKy M MAaCOBHY
MIPOU3BOIY )

e OcCHOBE TEXHOJIOUIKHX MTOCTyTMaKa 00pase 1 MOHTaxe

e OCHOBH Mepema U KOHTPOJIe

e  OcHOBe CTaHIApIHUX W CHCIMjaTHUX Mpudopa 3a oOpamy
pesameM

e OcHOBe HEKOHBEHIIMOHAJHUX MOCTyNaKa odpae.

Contents/Structure of the subject:

Part: Metal Forming Technology (IVth semester)

e  Fundamentals of theory of plasticity (stress, strain, stress-
strain relation, yield condition, stress-strain curve, main
process parameters : load, pressure, work, friction and
lubrication in metal forming).

e  Sheet metal forming (cutting, deep drawing, bending )

e  Bulk metal forming (upsetting, forging, extrusion).

e Machine tools for metal forming.

Part: Metal Cutting Technology (Vth semester)

e  General theory of cutting (process of chip generation, load
requirements, heat generation, tool wear, economy, quality
and accuracy of the cutting processes).

e Application of theory of cutting on turning, drilling,
milling, broaching and grinding processes.

e  Fundamentals of machine tools for cutting (classical and NC
machine tools for hand production, batch production and
mass production).

e Fundamentals of technological
assembly processes.
Fundamentals of measuring and control.

e Fundamentals of standard and special fixtures for metal
cutting.

e  Fundamentals of non-conventional manufacturing.

working processes and

IpeaucnutHe ob6aBese:
VYpahene nabopaTopujcko-pauyHapcKe BexOe u rpaduuKu
PagoBH.

Preexam duties:
Carried out laboratory-computing practices and graphic works.

Oﬁ.l'll/l].[l/l HacTaBe U HAYMH MMPpoBeEpe 3HaAbA:

e IlpenaBama.. Pauyncke (N) n maboparopujcke (L), padyHcko-
rpapuake (NG) u  maboparopujcko-padyHapcke (LC)

BexxOe. KoHcynranmje.
o Hcnur ce cactoju ox1 [1Ba Jiena H To:

- 1 neo: Texuonoruja obpazne aedopmaryjom

- I neo: Texuonoruja oOpazse pe3armeM
ITonoxeH NpBH €0 je yCIIOB 3a MOoJarame APYTor Aejla UCIHTA.
Oba nerna ucTMT cy NHCMeHa U ycMeHa. [Tiucmenn nieo je
eIIMMHUHATOpaH. VICTIUT je MOoIoXKeH aKo Cy MoJIoKeHa 00a Jena
HCTIHTA.

e OrueHa cBaKor JieNia HCIUTa ce (JOpMHpa HA OCHOBY YCIexa W3
71a00paTOPHjCKUX U padyHApCKUX BEKOH, TpadiuKix
pazoBa. MICMEHOT B ycMeHor ziena. Omena ucnura ce GopMupa
Ha ocHOBY ycnexa u3 I u 1l nema ucnura

Mode of studies and evaluation

e Lectures. Practices ( problem solving (N) labs. (L),
computing(C), and 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 laboratory and
computing practices, partial exam, graphic works, written
and oral part of the exam.

Jlutepatypa*Literature

1. B. ByjoBuh: Texnosoruja miactudHocTr y MammHeTBY | 1eo, @akynrer TexHnukux Hayka, Hou Can, 1987.
2. M. IInangak u np: [IpakTukyM J1a60paTOPUjCKUX BEKOH U3 TEXHOJOTH]jE TNIACTUYHOT eopMucama, PakyaTeT TEXHUIKAX

Hayka, Hou Cag, 1997.

3. . Mumukuh: Texuonoruja obpane pesamem, ®TH, Hosu Cap, 1999.
4. . Mumukuh: Mammne 3a o6pany pesamem, ®TH, Hosu Can, 1999.
5. J. Mumxkuh, I1. KoBau, M. I'octumuposuh, L. Y3enan, M. Cexynuh: 36upka 3amaraka u3 rexHonoruje oopane pesamem, @TH,

Hosu Can, 1999.
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IIpenmer*Subject:

99 MSZP 209

MEXAHHUKA ®JYHUIA
FLUID MECHANICS

VYkymnan 0poj 4acoBa y ceMecTpy

Total numbers of hours per semester

Bexoe
44(N)+16(L)

CemecTap [IpenaBama
\Y% 60

Practices

44(N)+16(L)

Lectures

A% 60

Semester

Cagpxxaj/cTpykTypa npeamera:

[Ipenmer mpoydaBama M KpaTak HCTOPHJCKH pa3Boj.
MonekynapHa rpaha. Otmop npema NpoMeHH OOJHKa.
Kunetnuka TeopHja yHyTpalllser Tpema KON TacoBa.
[IpomeHa 3anpemMuHe U jeqHAYMHA CTaka WACATHOT Taca.
[TOBpIIMHCKM HAOH M KAWIAPHOCT. XHAPOCTATHYKU
NpUTUCaK y Tosby cuia. Cuia MPUTHCKA HA PaBaH 3UJ

pesepBoapa.  Xuupocratndku — motucak.  OCHOBHe
jemnHaumHe  cTpyjHe  Teopumje. CrpyjHA  TeopHja
JjeOHOOMMEH3UJCKOT  HEBHUCKO3HOT  CTpyjama. Bpcre

MpUTHCaKa M BUXOBO Mepeme. Mcruiame ¢uynaa u3
pesepBoapa. Crpyjamwe y JlaBaioBom mnazHuky. CtpyjHa
TEOpHja PaBAHCKOT U IPOCTOPHOT HEBUCKO3HOT CTPYjarba.

PaBaHCKO CTalMOHapHO M IOTEHLHWjaJHO CTpyjame
HECTUIJBUBOr  (iyupa. JenHaumHa  uMIynca ca
IOpUMEHOM.  JegHaumHa  3aMaxa ca  IPUMEHOM.

Kpurepujymu. JlamuHapHOo u TypOyJeHTHO CTpyjambe.
Ocuwianyje Op3uHE W TPUBHIHM TAHTEHTHU HAIOHH.
Onmrn o6muk Hasuje-CTokcoBux jeaHaunmHa. YBOA y
TeOpHjy TpaHWYHOr cioja. OTmop W Tax MPHUTHUCKA.
Pasmarpama Teopuje CITHIHOCTH.

Contents/Structure of the subject:

Subject of analyzing and short hystorical development.
Molecular structure. Resistance against the changing of
the form. Kinetic theory of internal friction in gases.
Changing of volume and state equation for gases. Surface
tension and capillarity. Hydrostatic pressure in force field.
Pressure force on plain reservoir wall. Hydrostatic thrust.
Basic equations of flow theory. Flow theory for one-
dimensional frictionless flow. Pressure types and their
measuring. Fluid leakage from reservoir. Flow in Laval’s
nozzle. Flow theory of planar and areal frictionless flow.
Planar stationary and potential flow of incompressible
fluid. Momentum equation with application. Angular
momentum equation with application. Criteria. Laminar
and turbulent flow. Oscillation of flow rate and illusory

tangential tension. General form of Navier-Stokes
equations. Introduction to boundary layer theory.
Resistance and pressure drop. Analyzing theory of

similarity.

IIpenucnutHe 06aBe3e:
VYpaljene naboparopujcke BexoOe

Preexam duties:
Carried out labs.

00K HACTaBe M HAYMH NPOBepe 3HAA:

o [lpenasama. Pauyncke (N) u maboparopujcke (L)
BexGOe. Koncynranuuje.

e Ucnut je mrucMenu u ycMenH . [TucMenu eo ucrmra je
€IIMMHUHATOPAH.

e OueHna ucnura ce (hopMHpa Ha OCHOBY ycIiexa U3
J1a00paTOPHjCKUX BEXKOHM, MUCMEHOT U YCMEHOT Jejia
uclyra.

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.

Jlntepatypa*Literature

1. TII IBujanoBuh: IlpenaBama n3 Mexanuke ¢uiyn/a ca KapakTepucTuuHUM npumepuma, Stylos, Hosu Cap, 1997.

(c. 211; 160 obaBe3yjyhux ctpaHa)

2. II. LsujanoBuh, 1. CtojkoBuh: [TpakTukym n3 Mexanuke ¢uyuna, @TH, Hosu Cax, 1995.
3. II Lpujanosuh, JI. CtojkoButi: 30upka pelieHnx 3aaraka ca MUCMEeHUX ucnura u3 Mexanuke guynna, ®TH -

Stylos, Hou Can, 1997.
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IIpeamer * Subject:

99 MSZP 210

CUCTEMHU AYTOMATCKOI' YIIPAB/bAIbA
THEORY OF AUTOMATIC CONTROL

Vkymau 6poj yacoBa y ceMecTpy

Total numbers of hours per semester

Cemecrap

Bex6e
30(N)+20(L)+10(C)

[IpenaBama
v 60

Semester

Practices

30(N)+20(L)+10(C)

Lectures

v 60

Cagpakaj/cTpykTypa npeamera:

OCHOBHH TI0jMOBH ¥ TIPHHIMIIA CHCTEMa ayTOMAaTCKOT
yIpaBJbamba

ayTOMaTCKU YIPaBJbaYKH CHCTEM

CTaH/apJHe KOMIIOHEHTE U o0y 1He (hyHKIH]je
MaTeMaTHYKH OITUC CHCTEMa Y IIPOCTOPY CTarbha
(hyHKIIMja IpeHoca

(hopMupame QyHKIHje IPeHoca CI0KEHOT CHCTEMA
KaHOHMYKe (hOpMeE OIuca CUCTEMa Y IPOCTOpPY CTamba
aHaJM3a CTAOMIIHOCTH CHCTEMA

anre0apCcKu KPUTEPHjyM CTaOMITHOCTH

(hpeKkBeHTHE KapaKTEepPUCTHUKE CHCTEMa

(bpeKBEHTHU KPUTEPUjyMHU CTAOMITHOCTH

OlleHa KBAINTETA yIPaBJbarba

aHAJIOTHU padyHap

CHMyJIallija Ha aHAJIOTHOM padyHapy

CHHTE32 PeryJjaTtopa y KOMIUIEKCHOM H (h)pPEKBEHTHOM
JOMEHY

MOJZICPHH YIIPaBJbAuKH AITOPUTMH

IPOjeKTOBAE¢ ONTUMAIHHUX CHCTEMA YIIPaBJbatba
IpYMEHA padyHapa 1 MUKpOpadyHapa y yIpaBibamby

Contents/Structure of the subject:

Basic therms and principles of control systems.
Automatic control system.

Standard components and activation functions.
Mathematical modeling systems by state space
method.

Transfer function.

Forming a transfer function of complex systems.
Canonical forms of state space models.

System stability analysis.

Algebri ac stability criterion.

Frequent characteristics of system.

Frequent stability criterion.

Performances of control systems (quality of control
marking).

Analog computing.

Simulations with analog computing.

Controlers design in complex and frequent domain.
Contemporary control algorithms.

Designing optimal control systems.

Applying computers and microcomputers in control
systems.

IlpequcnintHe 00aBe3e:
Ypalene maboparopujcke 1 padyHapcKe Bexoe.

Preexam duties:
Carried out laboratory and computing practices.

O0aunm HaCTaBe U HAYMH NMPOBEPeE 3HAMA:

Ipenarama. Pauyncke (N), pauynapcke (C) u
naboparopujcke (L) Bexx6e. Koncynrarmje.

Hcrr je nucmenu u yemeHu. [IncMenn geo ncrura je
€JIMMUHATOPAH.

OueHa ucruTa ce opMHUpa Ha OCHOBY ycIexa U3
1abapaToOpHjCKUX U pauyHAPCKUX BEKOH, MHUCMEHOT U
YCMEHOT JieJIa HCTIUTA.

Mode of studies and evaluation

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

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

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

Jluteparypa*Literature
M. Crojuh: KonTHHYanHM cucTeMH ayTOMaTCKOT yrpaBibama, Hayuna kmura, beorpan, 1998.
. IerpoBaukn: CuMynanuja JHHEApHUX TUHAMHYKUX cHcTeMa KopuirhemeM aHanorsor pauynapa, ®TH, Hosu

1.
2.

3.

4.

Cap, 1985.

J. Kykoss u octamu: OCHOBE KIIacCHYHE TEOpHje ayTOMATCKOT yIpaBJhama Kpo3 pemreHe mpobieme, Comedn,

Combop, 1995.

. Kykoss, @. Kymuh: [IpojekToBame crucTeMa ayTOMAaTCKOT YIIPaBJbamka Y IIPOCTOPY CTama, Y HUBep3uTeT y HoBom

Cany, 1995.
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Hpenmer*Subject: TPAHCIIOPTHA CPEACTBA
99 MSZP 211 TRANSPORTATION MEANS
VYkynan 6poj 4acoBa y ceMecTpy Total numbers of hours per semester
Cemecrap [IpenaBama Bex6e Semester Lectures Practices
\% 45 20(N)+10(L) v 45 20(N)+10(L)
VI 30 10(N)+5(L) VI 30 10(N)+5(L)

Cagpaxkaj/cTpykTypa npeamera:

3axTeBH CaBPEMCHOT JAPYIITBA - yJiora 4 3Ha4aj. TOKOBH
Mmarepujasia u Jbynu. Kapakrepucrtuke u kiacudukanuja
TPaHCIIOPTHUX  CpelacTaBa. TOKOBM  Marepujajia y
WHIYCTPUjU - YHYTPAlllbM TPAHCIOPT M PYKOBAHE
MarepujasioM. TpaHCIIOPTHO MaHUITYJallMOHU CHUCTEMH U
ypehaju  (npermex wu  kinacudukanuja). Enementn
TpaHCHOPTHUX ypehaja. Teopujcke OCHOBE MaIlWHA H
ypehaja npexunHOTr TpaHcnopta. OcHOBHE (DYHKITHOHAITHO
- KOHCTPYKTHBHE KapaKTepHCTHKE IMIABHUX IPEICTaBHUKA
MalMHa M ypehaja mpekugHOr TpaHcmopta. Teopujcke
OCHOBe MamMHa M ypehaja HENPEeKUIHOT TpPaHCIOPTA.
OcHOBHE (yHKIMOHATHO - KOHCTPYKTHBHE
KapaKTCpUCTUKE TIJIaBHUX TMPCACTaBHMKAa MalllHa ¢
ypehaja HEMPeKUWAHOr TpaHCHOPTa. TpaHCIOPTHH W
CKJIQIMIIHM CHCTEMH Kao TMOJCUCTEMH CaBpeMeHe
npousBoame.  Kapakrepuctuke wu  kiacupukanmja
TPAaHCIIOPTHUX CHCTEMa MpeMa THUIy IPOU3BOJHE.
OCHOBHE KapaKTepHCTHKE TPAHCIIOPTHUX CHCTEMa H
ypehaja y ¢uekcnOuiIHOj Mpom3BOAKHU  ((PIeKCHOMITHH
TpaHCcOpTHH  cuctemu). OCHOBHE  KapaKTEPUCTHKE
TPaHCIIOPTHUX cuUcTeMa W ypehaja y Bemukocepujckoj u
MacoBHOj MpPOU3BOAKU (AyTOMAaTH30BaHE TPAHCIOPTHE
JIMHY]E).

Contents*Structure of the subject:

Demands of contemporary society — role and meaning.
Flows of material and people. Characteristics and
classification of means of transportation. Material flows in
the industry — internal transport and material handling.
Transporting — manipulation systems (overview and
classification). Elements of transport devices. Theoretical
basics of machines and devices for discontinuous
transport. Basic functional-constructive characteristics of
the most important machines for discontinuous transport.
Theoretical basics of machines and devices for continuous
transport. Basic functional-constructive characteristics of
the most important machines for continuous transport.
Transport and storage systems as  subsystems of
contemporary production. Characteristics and
classification of transport systems depending on the
production type. Basic characteristics of transport systems
and devices within of flexible production (flexible
transport systems). Basic characteristics of transport
systems within the large-scale and mass production
(automated transport lines).

IpeaucnutHe 00aBese:
Ypahere taboparopujcke BexOe

Preexam duties:
Carried out labs.

O0.1MM HACTaBe M HAYHMH NIPOBepPe 3HaAWba:

o [lIpenasama. PauyHcke (N) u taboparopujcke (L)
BexxOe. Koncynrammje.

e Hcmur ce cacToju 01 JIBa JieJa U TO:

- I peo: rpamuBo V cemectpa

- 1I neo: rpapuBo VI cemectpa
ITono>xeH NpBH Z1€0 je YCIIOB 3a MoJIarame APYror Jena
ucrnurta. Oba nena ucnura cy nmucMeHa u yemena. O6a
Jena cy y mucMeHoj gpopmu. [Tucmenu nieo je
eMMHUHaTopaH. McnuT je rmostoxeH ako cy mojioxkeHa oda
JIeJ1a UCTIUTA.

e OueHa CBaKoOr JieJIa UCIIUTa ce popMupa Ha OCHOBY
ycnexa U3 JadOpaTOpHjCKUX BEKOU, MUCMEHOT U
ycMeHor Jiesa ucnmra. OreHa ucrmra ce popMupa Ha
ocHOBY ycrniexa u3 I u Il nena ucnura.

Mode of studies and evaluation

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

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

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

Jlureparypa*Literature

1. H. ba6wun, J. Bmaguh, P. llocrakos: TpaHCHOPTHO-MaHUIYIALMOHN CHCTeMH U ypehaju (y mpunpemn),
2. J. Bmaguh: Henpexunan u ayromatu3osanu Tpancnopt, ®TH, Hosu Cag, 1999.
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Ipenmer*Subject:

99 MSZP 212

TEPMOANHAMHUKA
THERMODYNAMICS

Ykynan 6poj yacoBa y ceMecTpy

Total numbers of hours per semester

Bexoe Semester Lectures Practices
Cemectap IIpenaBama
VI 60 60(N) VI 60 60(N)
Cagpakaj/cTpykTypa npeamera: Contents*Structure of the subject:
TepmomuHaMuuku cucteMu (0coOuHE, cTame, mpouecy, | Thermodynamic — systems  (property, —state, —process,
paBHOTexka).  bumanc  enepruje.  Jpyru  3axos | equilibrium).  Energy balance. Second low  of

TEpMOJMHAMHKE (HENOBPAaTHBH M TIOBPaTHBH IPOLECH,
eHTpomnvja, Ownanc eHTponwmje). EduracHocT TypOmHAa,
KOMIIpecopa, MyMIIM U MJla3HuKa. Mneannu rac. Peanan
rac (BojeHa mapa). MemaBuHe HACATHUX TacoBa 0e3
XEMH]jCKUX peakuuja. Brnaxan Ba3IyX.
JeqHOIMMEH3NOHAITHO YCTaJbeHO CTPYjambe KPO3 MIIa3HHUKE
u pudysope. KpyxHHM mnpouecu ca BOJICHOM IapoOM.
Kpyxnu nponecu ca racom. KommpecnoHu pacxangHu
nponecu. TomnoTHe mymie.

thermodynamics (irreversible and reversible processes,
entropy, entropy balance). Efficiency of turbines, nozzles,
compressors, and pumps. Ideal gas. Real gases (Steam).
Nonreacting ideal gas mixtures. Moist Air. One
dimensional steady flow in nozzles and diffusers. Vapor
power systems. Gas power systems. Vapor-compression
refrigeration. Heat pump systems.

IIpenucnutHe 06aBe3e:-

Preexam duties: -

O0aunm HaCTaBe U HAYMH NMPOBEpPeE 3HAMA:

e [lIpenaBama. Pauyncke (N) BexxOe. Koncynramuje.

e  Hcmwur je mucMenu u yemenu. [Tucmenu neo ucrmra je
€JIMMUHATOPAH.

e Ouena ucrniura ce popMUpa Ha OCHOBY ycIiexa M3
IMMCMEHOT" 1 YCMEHOT ZI€J1a UCIIUTA.

Mode of studies and evaluation

e Lectures. Problem solving (N) practices.
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.

Jlutepatypa *Literature

N —

Hw

M. Mapuh, B. Mapuuuh, Tepmoaunamuka 1 npeHoc Toruiore, [IpBa kiikeBHa komyHa, Moctap 1985.

M. Mapuh, b. baunuh, 3aganu 3 repmoanaamuke. Brnaxkan Ba3nyx, Hayuna kmura, beorpan 1975.

B. Kosuh u cap., [Ipupydnuk 3a TepMOIMHAMUKY U IPOCTUpamkE ToIuoTe, I paleBuHCcka kura, beorpax 1983.
Bputo Benuku n300p Apyre IuTeparype, HApOunTO Ha CTPAHUM je3UInMa.
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Oncek * Department: TEXHHUYKA MEXAHUKA* TECHNICAL MECHANICS

Cwmep * Course: TEXHUYKA MEXAHUKA U JJU3AJH Y TEXHULIN
TECHNICAL MECHANICS AND TECHNICAL DESIGN

Ipeamer*Subject:

99 MSEP 170

ITPOJEKTOBAILE IPUMEHOM PAYYHAPA (CAD)
COMPUTER AIDED DESIGN (CAD)

VYkynan 6poj 4acoBa y ceMecTpy

Total numbers of hours per semester

Bex6e
45 (0)

CemecTap

VI 45

[IpenaBama

Practices

45 (C)

Semester Lectures

VI 45

Cagpaxkaj/cTpyKTypa mpeaMera:

e [IpoekToBame momohy pauyHapa. AHaiW3a, CHHTE3a U
MIPOjEKTOBAE

e  XapIBepCKH ENIEMEHTH M KapaKTCPHCTHKE CaBPEMEHHX
padyyHapcKUX CHCTEMa 3a IIPOjeKTOBame. YIIO3HaBame ca
XapJBEPCKUM eJIEMEHTHMA CaBPEMEHUX padyHapa

e CodtBep caBpeMEHHX  payyHapCKMX  CHUCTeMa  3a
MIPOjeKTOBAE

e VYmorpeba Auto CAD mporpama 3a MpOjeKTOBambE.
Jedunucame okpyxkema 3a m3pany nprexa y Auto CAD
okpyxemy. [IpojekToBame MAIIMHCKUX elleMeHaTa IoMohy
Auto CAD-a. UM3pajma  TexHHYKE JIOKYMCHTAIH]jE
MalIMHCKUX eneMeHara y Auto CAD.

e VYmo3HaBambe ca KOPHCHHUKHM OKpPYKCHEM IPOrpaMCKOT
jesuka  Visual Basic. VYmo3naBame ca  OCHOBHUM
eJIeMEHTUMa TporpamMckux jesuka Visual Basic u m3panma
jeIHOCTAaBHUX aIUIMKalHUja

e OcHoBe O0jeKTHOr mporpaMupama W HayMHa YHOTpeOe
o0jexTa.

e Pag ca matorexkama. OcHOBe pama ca 0a3ama momaTaka U
bUX0Ba NPHMEHa Y TIPOjeKTOBaby pavyyHapCKUX CHCTEMA.

e [loBesuBame Visual Basic ammmmkanmja ca Auto CAD
OKPYXKEHEM 3a IPOjEeKTOBAGE

e [loBe3uBame ca 6a3oM nojaTaka

e JloBesmBame Visual Basic
OKpYKEeHEeM

e PemaBame peanHux mpobieMa W3 JOMEHa MPOjeKTOBama
cucreMa momohy pauyHapa

arkandja ca  Meatlab

Contents/Structure of the subject:

e Basic terms and principles of control systems: analysis,
synthesis and designing

e Hardware used for computer design and its features.
Introduction to basic hardware elements.

e Software needed for computer design.

e Project develoment by Auto CAD. Creation of Auto CAD
drawings. Forming technical documentation of simple and
compound mechanical parts.

e Introduction to Visual-Basic (VB) programming and
development tools. Development of simple applications.

e Basics of object-oriented programming and using of objects.

e Files. Basics of databases and their purpose for computer
designed systems.

e Active X automation. Calling Auto CAD services from a VB
application.

e Developing databases applications in VB

e Using Matlab services from a VB application.

e  Solving practical problems and their computer design.

IpenncnurHe ob6aBe3e:
VYpahene pauyHapcke Be)xOe U IPAKTUYHHU MPOjEeKaT
crcremMa ioMohy pauyHapa.

Preexam duties:
Carried out computing practices and computer design of
practical project.

OO0 HACcTaBe M HAYUH NPOBEpe 3HAA:

o Ilpenasama. Pauynapcke () BexxGe. Koncynrarwuje.

e Ucmur je ycmeHu .

e  Orena ucnura ce popMupa Ha OCHOBY ycriexa U3
pauyHapCcKHX BeXOM, MPOjeKTa U YCMEHOT HCIIUTA.

Mode of studies and evaluation

e Lectures. Computing (C) practices. Consultations.

e The exam is oral.

e The exam grade comprises the results on computer
design of practical project, computing practices and
oral exam.

Jlutepatypa*Literature

1. Peter Norton & Michael Groh: Visual Basic 6, ayropuzoBanu npeBog Kommjyrep bubnuoreka, Hagak 1999.
2. Cnobopan Jlasuh: Auto CAD P 14, LlenTap 3a nepmaneHTHO oOpa3oBambe Bunua, beorpax 1997.

3. IlltamMnaxu MaTepHjan Koju MOKPHBA IIpefaBama U BexoOe
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99 MSZP 213

MEPEBE,KBAJIUTET U METOJE EKCIIEPUMEHATA
MEASURING, QUALITY AND EXPERIMENTAL METHODS

Ykynan 6poj yacoBa y ceMecTpy

Total numbers of hours per semester

Cemectap

Bexoe
15(N) +27(L)+ 3 (C)

[IpenaBama

VI 45

Semester

Practices

15(N) +27(L)+ 3 (C)

Lectures

VI 45

Canp:kaj/cTpyKkTypa npeaMera:

Teopmja rpemaka. Cratmuke ©  JUHAMHYKE
KapaKTepUCTHKE MEpPHHUX MHCTpyMeHaTa.
Merposonike KapaKTCPUCTHUKE MEpPHUX
HHCTpyMeHaTa.  [pemike  OpU  HHKCEHEPCKHM

Mepewuma. MHCTpyMEeHTH HyNTOr, NPBOI U JIPYror
pena.
Mepemwa.

Manwumynanmyja,
BPEIHOCTH.

INpeHoC U CHUMAkE  MCPCHUX

CucremMu 3a
BCJIMYHHA.

aKBU3MLM]y W 00pajy MEepeHHxX

Contents/Structure of the subject:

Error analysis. Static and dynamic characteristics of
measuring instrument. A metrological characteristic of

measuring instruments. Errors in engineering
measurements. Zero-, First- and Second- Order
Instruments.
Measurements.

Manipulating, Transmission and Recording data.
Engineering data acquisition and processing systems.

IpenncnurHe 00aBese:

VYpahenu camocranuu 3aaamu (3), 1abopaTtopujcke u
padyHapcKe Bexoe.

Preexam duties:

Carried out obligatory tasks (3), laboratory and computing
practices.

OO0JMuM HACTaBe M HAUMH NPOBepe 3HAbA:

IIpenasama. Pauyncke (N), mabdoparopujcke (L) u
pauynapcke (C) Bexx6e. Koncynrammje.

Hcnwr je mucmenu u yemenn. OGa gena ucrnura ce TIoJIaxy
y mIEcMeHoj opMH. [TucMenn aeo ucnura je

CJIMMUHATOpaH.

Orrena ucrmta ce GopMupa Ha OCHOBY ycIiexa W3
11a00PATOPHjCKUX M PAYyHAPCKUX BEKOM, CAMOCTAITHUX
3a/1aTaKa, MACMEHOT H YCMEHOT JIeJIa MCIIUTA.

Mode of studies and evaluation

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

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

The exam grade comprises the results on laboratory and

computing practices, obligatory tasks, written and oral
part of the exam.

Jluteparypa*Literature
CrankoBuh: ®Dusnuko-TexHH4YKa Mepema (Mepema HeeNeKTPUYHHMX BEIMYMHA €JIeKTPUYHUM IyTeMm), Hayuna

1.

Nk v

Kwura, beorpan, 1987.

B. Byuuh: OcHoBHa mepemwa y pusuim, Hayuna Kmura, beorpan, 1979.

J. boxnyeBnh: Temessn ayTomartuke (MjepHU IPETBOPHULIM U Mepeme), [lIkoncka kmura, 3arped, 1984.

E. O. Doeblin: Measurement Systems (Application and Design), McGraw-Hill International Book Company, 1983.
E. O. Doeblin: Engineering Experimentation (Planning, Execution, and Reporting), McGraw-Hill International

Book Company, 1995.

J. P. Holman: Experimental Methods for Engineers, McGraw-Hill International Book Company, 1994.
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IHNPEHOC TOIIJIOTE
HEAT TRANSFER

VYkymnan 6poj 4acoBa y ceMectpy

Total numbers of hours per semester

Bexoe
45(N)

CemecTap

Vil 45

[IpenaBama

Practices

45(N)

Semester Lectures

VII 45

Cagpaxaj/cTpykTypa npeamera:

[IpoBoheme (aubepeHuujanHa jeaHAuMHA MOPOBOheEHHA
TOIUIOTE; TPAHUYHH YCIIOBH; NMPOBOleme Kpo3 paBaH 3u[,
HJIHHIAP u cepy; opebpene MOBPILIKUHE;
JIBOZAMMEH3HOHAITHO CTalIOHAPHO npoBoheme;
HecTanoHapHo npoBolewme). KoHBekimja (jeqHauuHe
KpeTama M €Hepruje; KOHIENT IPaHUYHOT CJI0ja; IPEHOC
TOIUIOTE W aJ NIPUTHCKA Y JAMHUHAPHOM U TypOyJIEHTHOM
CTpyjamy: NpEKO paBHE IIIoYe, KpO3 KaHaie, IPEeKo
mwHAapa u cdepe). 3pademe (MHEH3UTET W 3pademe
LPHOT Tella;, pealHe TMOBpPIIMHE, pa3MeHa TOILUIOTE
3pauermeM y myrsbuHaMa). [IpeHoc Tormiore y yciaoBUMa
npomeHe (aze. PazmemnBauu ToIIoTe.

Contents/Structure of the subject:

Conduction (differential equation of heat conduction;
boundary conditions; conducting through a slab, cylinder
or sphere; fins; two-dimensional steady state conduction;
nonstationary conduction). Convection (equations of
motion and energy; boundary layer concept; heat transfer
and pressure drop in laminar and turbulent flows: through
conducts, over a flat plate, over a cylinder and sphere).
Radiation (intensity and black body radiation; real
surfaces; radiative heat exchange in enclosures). Heat
transfer with a change of phase. Heat exchangers.

IpenucnuTHe 06aBe3e: --

Preexam duties: --

O0sMIM HACTaBe U HAYHH NPoBepe 3HambAa:

o [lpenaBama. PauyHcke (N) BexxGe. Koncynranuje.

¢ Hcnur je nucmenu u ycmenu . [Iucmenu jeo ucrmra je
SNMMHUHATOPAH.

¢ Ounena ucnmra ce (hopMHpa Ha OCHOBY yCIieXa U3
NICMEHOT U YCMEHOT JIeJia HCIIUTA.

Mode of studies and evaluation
e Lectures. Problem solving (N) practices.
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.

Jlutepatypa*Literature:

el s

M. Mapuh, B Mapuunh: TepmonnHamuka u mpeHoc Toruiore, I1pBa kmmkeBHa KoMmyHa, Moctap 1985.

J. Munuauuh: [Ipoctupame Tomnore, Hayuna kmura, beorpan 1989.

'B. Koszuh u cap.: [Ipupydyruk 3a TepMOANHAMHKY H IIPOCTHpame ToroTe, [ paheBuncka kmura, beorpan 1983.
Bputo Benuku n300p Apyre JuTeparype, HApouMuTO Ha CTPaHUM je3HLUMA.
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Ipenmer*Subject:

99 MSTM 415

CTABHJIHOCT CUCTEMA
SYSTEM STABILITY

VYkymnan 6poj 4acoBa y ceMectpy

Total numbers of hours per semester

Bexoe
45(N)

CemecTtap IIpenaBama

VIL 45

Practices

45(N)

Lectures

VII 45

Semester

Cagp:kaj/cTpykTypa npeamera:

XaMHJITOHOBE KaHOHCKE jeJHa4YMHEe Kperawa. PayroBe
jeanaunHe. LlukianyHe KoopauHare.

OcHoBHM  KoOHIENTH W  JeduHunMje. JenHauuHe
nopemehaja.  Jluneapue  jemHaumHe ~— mopemehaja.
[IpoyuaBama y ¢asnom npocropy. CranmoHapHe Tayke.
I'pannunn  kpyroBu. JlupexktHa wmeroma JbamyHoBa.
O6nyHa W acWMITOTCKAa cTabwiHOCT 1o JbamyHOBY.

Ocobune nepUHUTHE ¢dbyHKUHjeE. Kperame
pernpe3eHTaTUBHE Tadke Yy TMpocTopy mopemehaja.
Teopema JbamyHoBa © OOMYHO] W  aCHMIITOTCKO]
crabunnoctu. Teopema YerajeBa 0 HecTaOWIHOCTH.

Teopema o0 CTaOMIHOCTH PAaBHOTEXHOI  IIOJIOXAja.
TeopemMa 0 HECTAaOMIHOCTH PABHOTS)KHOT —IIOJIOXKAja.
CrabunmHocT y npBoM npubmmxewy. Kapakrepucrnuna
jenHaunHa. PayT-XypBHIIOBH YCJIOBH CTaOWJIHOCTH.
Heayronomuu cucremu. OcHoBH Oudypxanuja
Maremartuuke NpHOIIMKHE METOIE.

Contents/Structure of the subject:

Hamilton canonical equations. Routh equations. Cyclic
coordinates.

Basic concepts and definitions. Variational equations.
Linear variational equations. Investigations in phase
space. Stationary points. Limit cycles. The direct method
of Lyapunov. Stability and asymptotic stability according
to Lyapunov. Properties of definite function. Motion of
representative point in the space of disturbances.
Liapunov theorem for stability and asymptotic stability.
Chetaev theorem of instability. Theorem of stability of
equilibrium  position. Theorem of instability of
equilibrium position. Stability by linearized variational
equations.  Characteristic ~ equation.  Rout-Hurvic
conditions of stability. Nonautonomous systems.
Mathematical approximation methods.

IlpequcnintHe 00aBe3e:
ITonoxxen ucnut u3 Mexanuke 2.

Preexam duties:
Passed exam in Mechanics 2.

O0siMM HACTaBe U HAYMH NPOBEpe 3HAKA:

e [IpenaBama. Pauyncke (N) Bex6e. Koncynramyje.

e  Hcmur je mucmenn u yemeHd. [TucMenu neo ucrmra je
SNIMMHUHATOPAH.

e  Omena ucnmta ce popMHpa Ha OCHOBY yCIieXa W3
MIMCMEHOT U YCMEHOT JIeJla MCIIUTA.

Mode of studies and evaluation

e Lectures. Problem solving (N) practices. 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.

utepatypa*Literature

. PamxoBuh: Ananutnuka MexaHunka, MamuHckn dakynreT y Kparyjesmy, Kparyjesarn, 1974.

H. Leipholz: Stability Theory, Academic Press, New York, 1970.

JI

1

2. JI. P. Mepkun: Beenenue B Teopuro ycToHunBOCTH ABIKeHH, Hayka, Mocksa, 1971.
3

4

A. Bakmra, M. Beckosuh: CtabunHocT Kpetama, MatemaTiuku ¢akynter, beorpam, 1996.
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99 MSTM 431

BYKA, BUBPALIUJE U IU3AJH
NOISE, VIBRATIONS AND DESIGN

VYkymnaH 6poj 4acoBa y ceMecTpy

Total numbers of hours per semester

Bexoe
30(N)

Cemecrap
VII 30

[IpenaBama

Practices

30(N)

Semester Lectures

VII 30

Canp:kaj/cTpykTypa npeaMera:

[Tojam 3ByKa u Oyke. [IpocTrpame 3By4HuX Tajaca. PaBHu
tanacu. CdepHu Tanmacu. VHTeH3HUTET 3ByKa W 3BYYHH
TIpUTHUCAK. ﬂOSBOJLeHI/I HUBO 3BYYHOI' IPDUTUCKA U OILI€HA

Oyke. AKyCTHYKa WMIICJaHIa. 3ByYyHa CHara W
KaTpakTepucThuka u3Bopa Oyke. udpaxmmja u pediekcuja
3Byka. Cnekrtap Oyke. AKYCTHYKE KapaKTEPHUCTHKE

3aTBOPEHOT IPOCTOpa. ATCOPIIHOHA KapaKTepHUCTHKA.
Bpeme peBepOepanuje. Benuunna, oOMUMK © JIu3ajH
OpOCTOpPHja Kao aKyCTHYKH mapameTpu. M3omanmja of
Oyke. M3omnanuja ox Bubpaiuja. TeXHUUKe Mepe 3aIlTUTE
on Oyke u BuOparja. AKTUBHE MeTo/ie 3amtute. [lacuBHe

Merozne 3amTure. Maentudukaumja u3Bopa  Oyke.
[IpopauyH 3ByYHOr T10Jba HWHIYCTPHJCKHX IIOTOHA.
Kpurepujymm 3a oneHy pemema 3amrure. Merone

mpojekToBama 3amruTte. OnpeMa 3a 3amTHTY of Oyke U
BHOparmja.

Contents/Structure of the subject:

Sources of sound and vibrations. Sound and noise. Sound
waves. Plane waves. Spherical waves. Sound pressure
level and intensity. Acoustic impendance. Sound power
and the properties of sound sources. Deflection and
reflection of sound. Sound spectrum. Acoustic properties
of closed space. Transmission and absorption. Time of
reverberation. Dimensions, space and design of the room
as acoustic parameters. Sound and vibration isolation.
Techniques of noise and vibration control. Active control.
Passive control. Identifying noise sources. Sound fields in
industry. Designing methods of control. Modelling
characteristic parameters. Necessary conditions for active
control. Equipment for noise and vibration control.

IIpenucnutHe 06aBe3e:

Preexam duties:

O0simuM HacTaBe U HAYMH NMPoOBeEpe 3HAWA:

o [IpenaBama. Pauyncke (N) BexxGe. Koncynramuje.

e Hcmur je mucMmenu u yemeHu. [Tucmenn neo ucrimra je
€JIMMHHATOPAH.

¢ Ouena ucnura ce popMupa Ha OCHOBY ycIexa U3
MICMEHOT U YCMEHOT JIeJIa UCITHTA.

Mode of studies and evaluation

e Lectures. Problem solving (N) practices. 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.

Jluteparypa*Literature

1. X. Kyprouh: OcHoBu Texnuuke akycruke, Hayuna kmura, beorpaz, 1977.
2. P. V3yHnosuh: MeHaIMEHT KBaJIMTETOM M OKOJHHOM, 3amuTuTa on Oyke u BuOpamwmja, Jloma MucTutyT, Beorpan,

1997.

3. T.D. Rossing, N.H. Fletcher: Principles of Vibration and Sound, New York: Springer Verlag, 1994.
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MEXAHUKA KOHTHHYYMA U MOJAEJICKA CJIUYHOCT
CONTINUUM MECHANICS AND THEORY OF MODEL SIMILARITY

Ykynan 6poj 4acoBa y ceMecTpy

Total numbers of hours per semester

Cemecrap IIpenaBama Bex6e Semester Lectures Practices
VII 45 45(N) Vil 45 45(N)
VI 30 26(N) + 4 (C) VIII 30 26(N) + 4(C)

Canp:xaj/cTpykTypa npeamera:

MexaHnka KOHTHHYyMa

EnemenTn TeHzopcke anredpe

EnemenTu TeH3opcke aHaiuze

I'nmamerpuja u kuHeMaTHKa Jedopmanuja
MaTepujaiHUX Tea

JlnHaMKKa KOHTHUHYyMa

KoHnctutyTHBHE penaryje

JluneapHa ¥ HeJTMHEapHa €JIACTUYHOCT U
TEPMOEJIACTUYHOCT

OcHOBHE jeTHaYMHE HEHYTHOBCKE MexaHuke (iyuna
BuckoenactuunocT

IInactuanocT

Teopwuja Moaencke CIMIHOCTH

OCHOBHU TIOjMOBH U JIe(hUHHIIN]E

Ynotpeba ogHOCa crita

MaremaTuuku MOZAEIU

IIpumMeHe aHanu3e MaTeMaTHYKUX MOJENa
JumMensnona ananmza

Kopumhemwe ¢uznuknx 3akoHa
KomnapaTuBan npuka3 ocHoBHUX MeToaa TMC
Mertou penakcaryje HCKpHUBJbEHUX MOJIea

Contents/Structure of the subject:

Continuum mechanics

Elements of tensor algebra

Elements of tensor analysis

Geometry and kinematics of deformations of material
bodies

Dynamics of continuum

Constitutive relations

Linear and non-linear elasticity and thermoelasticity
Basic equations on non-Newton’s fluid mechanics
Viscoelasticity

Plasticity

Theory of model similarity

Basic definitions

Application of force relation

Mathematical models

Application of mathematical models

Dimension analysis

Application of physical laws

Comparative presentation of basic methods
Methods of relaxation

IpenucnurHe o0aBese:
Ypahene pauyHapcke Bexoe.

Preexam duties:
Carried out computing practices.

O0aunm HacTaBe U HAYMH MPOBEpPeE 3HAMA:

Ipenarama. Pauyncke (N) u pauynapcke (C) BexOGe.
Koncynrauuje.

Hcnur je nucmenu u yemeHu. [TucMenu aeo ucrira je
€JIMMUHATOPaH.

Ouena ucrira ce (popMupa Ha OCHOBY ycIiexa U3
padyHapCcKHX BEXOM, MMCMEHOT U YCMEHOT Jiefia
HCTINTA.

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.

J
1.
2.
3
4
5

utepartypa*Literature:

JI. U. CenoB: Metoau nonobuja u pasMepHOCTH B MexaHuke, Hayka, Mocksa, 1967.

D. Schuring: Scale models in engineering, Fundamentals and Applications, Pergamon Press, Oxford, 1977.
B. Illukonapuja: Teopuja cnmunux mozena — ckpunra, @akynrer TexHnukux Hayka, Hou Cap, 1980.

M. Muhynouh: [Ipumemena Mmexannka KoHTHHYyMa, [ paljeBuHCcKa kura, beorpax, 1983.

G. Mase: Continuum Mechanics, Mc — Graw — Hill, New York, 1970.
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IIpeamer*Subject: BUIIA OTHHOPHOCT U TEOPHUJA EJACTHYHOCTHU
99 MSTM 433 ADVANCED STRENGTH OF MATERIALS AND THEORY OF ELASTICITY
VYkynan Opoj 4acoBa y ceMecTpy Total numbers of hours per semester
Cemecrap IIpenaBama Bexoe Semester Lectures Practices
VII 30 20(N)+10(LC) VII 30 20(N)+10(LC)
VI 45 30(N)+15(LC) VIII 45 30(N)+15(LC)

Canp:kaj/cTpykTypa npeaMera:
Buma ornopuoct (VII cemecrap)

MaxkcBen MopoBu wuHTerpanu. KaHOHCKe jeqHAaYMHE
Merone cmina. Teopwja apyror pena. Kpusu mramoBw.
Hunuaapuyanu cynoBu nedenux 3unosa. bp3o porupajyhu
JUCKOBH KOHCTaHTHE jaeOspuHe. KOHTakTHM HamoHH.
XepuoBu obpaciu. [unamudka ontepehema, yTHIaj Ha
HallOHEe Yy eNacTUYHOM Tely. YnapHo ontepeheme.
[IpopauyH KOHCTpyKLMja onrtepeheHHX IpeKko rpaHuLe

€JIACTUYHOCTH.
Teopuja enacruunoctu (VIII cemecrap)

Amnanuza HanioHa. TeH30p HamoHa. AHanmu3a aedopMarmja.
Tenzop nedopmanmja. XokoB 3akoH. [ paHudHU pobiIeMu
Teopuje emacTHHOCTH W METOJE HHUXOBOT pellaBama.
PaBancko crame gedopmaliija M paBaHCKO CTam-€ HAIOHA.
HOCaJa
MIPOM3BOJBHOT TIpeceka. MepHe Tpake. Eneprujcku meron
y Teopuju emactumunoct. IIpuMmepn mpumeHe Ha METOA

[Ipobmemn yBWjakba W caBHjakba TPIAHOT

KOHa4YHHuX CJICMCHAaTa.

Contents/Structure of the subject:

Advanced Strength of Materials (VIIth semester)
Maxwell-Mohr’s integrals. Canonical equations. Second
order beam analysis. Curved rods. Thick wall pressure
vessels. Rotating disc of constant thickness. Contact of
elastic bodies. Contact stresses. Hertz’s formulas.
Dynamical loading. Stresses in elastic bodies by dynamical
loading.

Impact loading. Design of elements loaded above elastic
limit.

Theory of Elasticity (VIIIth semester)

Stress analysis. Stress tensor. Analysis of deformation.
Strain tensor. Hooke's law. Boundary value problems of
Elasticity theory and the methods of solution. Plane state of
strain and plane state of stress. Bending and torsion of a rod
with arbitrary cross-section. Strain gages. Energy method in
Elasticity theory. The method of finite elements.

IpeaucnuTHe 00aBe3e:
Ypahene naboparopujcko-padyyHapcKe Bexoe.

Preexam duties:
Carried out laboratory-computing practices.

O0siMuM HacTaBe U HAYMH NMPoOBepe 3HAMWA:

e [Ipenasama. Pauyncke (N) u 1aboparopujcko-
pauynapcke (LC) Bexx6e. KoHcynramyje.

e Hcmur ce cacToju oxf [1Ba 1elia U To:

I neo: Buma ornopHoct

II neo: Teopuja enacTUUHOCTH
ITosoeH IPBH €0 je YCIIOB 3a MOJIaramke APYror Jeia
ucruta.00a nena Cy nMCMeHH M ycMeHH. [lucMeHu
JIe0 je eJIMMUHATOpaH.
HcnuT je monoxkeH ako Cy mnojioxeHa 06a aena.

e OueHa cBaKor Jena ucnuta ce Gpopmupa Ha OCHOBY
ycnexa U3 J1a00paTOpHjCKO-pavyHapCKUX BEXOH,
NICMEHOT U yCMeHoT Jiena. OLieHa HCTHTa ce
¢opmupa Ha ocHOBY ycriexa u3 1 u Il nenma mcnwmTa.

Mode of studies and evaluation

e Lectures. Practices (problem solving (N), laboratory-
computing (LC) . Consultations.

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

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

JIntepatypa*Literature:

1. C. Tumomenko: Buma ormopHocT, ['paheBuHcka kwura, beorpan, 1965
T. Aranaukosuh: Teopuja enactuanoctu, ®TH Hosu Can, 1993

2
3. N.Belaev: Strength of materials, Mir, Moscow, 1987
4

S. Timosenko, J. Goodier: Theory of elasticity, McGraw-Hill, New York , 1970
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Ipenmer*Subject:

99 MSMH 611

KOHCTPYUCAIBE, OBJIMKOBAIBE N JIU3AJH
CONSTRUCTING, SHAPING AND DESIGN

Ykynan 0poj 4acoBa y ceMecTpy

Total numbers of hours per semester

Cemecrap Bex6e

VIII 45 15(N)+15(G)+15(C)

[IpenaBama

Semester Lectures Practices

VIII 45 15(N)+15(G)+15(C)

Canp:kaj/cTpyKkTypa npeaMera:

Pa3Boj nponsBona. JlednHucame KOHLENIUje 1 OCHOBHUX
TEeXHUYKUX KapaKTePHCTHKA MIPO3BOJA.

®dakTopu KOjU yTHYy Ha OONMK Mpom3Bojaa: (DYHKIH)ja,
HaMeHa, CTPYKTypa, BeJIMYMHA, MaTepujaj, Maca,
SprOHOMCKH 3aXTEBH, 3aXTEBH 3aIUTHTE Ha paly, JU3ajH
(xoMIIO3uIIMja, KOMIIO3MIMOHA DPAaBHOTEXA, CHUMETPH]a,
NporopiMja,  pUTaMm, akieHar, 00ja, OpPHAMEHT,
TUIACTUYHOCT, CEHKE, BU3yellHa CpeACTBa MH(UpPMUCama
UT].), BEJIMYMHA CepHje, POK UCIIOPYKE, KBAIUTET, CTEIICH
uckopuiihema, M0y31aHOCT, POK HCIIOpYyKe, LIeHa, HAuuH
U3pajie ¥ TEXHOJIOTUYHOCT (OUIMBIH, OTIIPECIIH, OTKOBIIH,
3aBapeHH CII0jEeBH, JIEMJbEHH CIIOjeBH, JICIJbEHH CII0jEBH,
3aKOBaHM CIIOjEBH, 3aBPTamCKU CIIOj€BH, E€JIEMEHTH
m3paljeHn  cTpyrameMm, — IJOHAamEM,  PEHIUCAEM,
OyimemeM, OpyIIemeM, EIEKTPOSPO3HjOM, IMPOCEHAmEM,
MPOBJIAYCHEM, CaBHjalbeM, OYOOKHM  HM3BIAYCHEM,
HATHCKUBAKEM, MCTHCKHBAEHEM M3BJIAUYCHEM, BaJbabeM,
CHHTEpOBamEM, Opu3rameM, TepMHYKA  oOpaheHu
SJIEMEHTH, €JIEMEHTH MNpeABUleHH 3a rajaBaHH3aLMjy |
0ojeme), MOHTaXa, O3HAuYaBamE, HCIUTHBAIbE,
KOH3EpBallja, I1aKOBamke, CKIAJUIITECHE, TPAHCIOPT,
JIeKOH3epBalrja, yrpajamba, pyKoBame, eKcIloaralmja,
CepBHUC, OJPXKABAE, XWIMJEHCKH 3aXTEBH, PEMOHT,
atMoc(epunuje, Ouonmomku  (aKTOpH,  PELHUKIAXKA,
€KOJIOTHja, CIICTIHjaTHA 3aXTEBH.

OOnmukoBame  yIpaBhbaukux  opraHa. OOIMKoBame
ambanaxxe. OOmmkoBame mnpatehe  moxymeHTammje.
[Ipesenranuja mpon3Boaa. 3amTUTa ayTOPCKOT IpaBa.

Contents/Structure of the subject:

Product development. Defining the concept and basic
technical characteristics of the product.

Factors which effect on the product shape: function,
purpose, structure, size, material, mass, ergonomics
requirements, worker protection measures, aesthetic
demands, series size, quality, degree of efficiency,
realibility, delivery date, price, production method
(castings, blanks, forgings, pressed, welded, soldered,
riveted and glued joints, parts produced by turning,
milling, planning, boring, grinding, punching, broaching,
bending, exstrusion, ...), designation, testing, assembling,
packing, transportation, storage, mounting, service,
maintenance, hygienic reguirements, repairs, atmospheric
influence, biological factors, recycling, ecology, special
demands, etc.

Shaping  control units. Shaping  container. Shaping
constructive  documentation.  Product  presentation.
Copyright.

IpenucnurHe o0aBese:
VYpahene rpaduuke u padyHapcke BexOe U jenaH
caMoCTalaH paj.

Preexam duties:
Carried out graphics and computing practices and one
individually obligatory task.

O0aunm HacTaBe U HAYMH MPOBEPeE 3HAMA:

o [lIpenaama. Pauyncke (N), rpadguuxe (G) u pauyHapcke
(C) BexGe. Koncynrammje.

e Hcnur je mucmenn u ycMmenu. [Tucmenn neo ucnmra je
€IMMHUHATOPAH.

¢ Ouena ucnuta ce popmMupa Ha OCHOBY yCIiexa M3
padyHapCKUX U rpaduuKux BEXXOH, caMOCTaaHOT
pana, NMCMEHOT M YCMEHOT JIeJia UCIIHTA.

Mode of studies and evaluation

e Lectures. Practices (problem solving (N), graphic (G),
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 graphics and
computing practices, obligatory task, written and oral
part of the exam.

Jluteparypa*Literature

1. C. KysmanoBuh: OcHoBH KoHCTpyHcama, DTH - narepna nmy6nukanuja, Hosu Can, 1999.
2. J1. Joanosuh, C. Ky3manosrh: O0nnkoBame MaIMHCKHX KOHCTpyKIHja, Hayuna kmura, beorpan, 1991.
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METAJIHE KOHCTPYKIIUJE
METAL STRUCTURES

VYxyman 6poj 4acoBa y ceMecTpy

Total numbers of hours per semester

[IpenaBama Bexbe
60 20(N)+10(L)

Cemecrap
Vil

Practices

20(N)+10(L)

Semester Lectures

VIII 60

Cagpaxaj/cTpykTypa npeamera:

VYBon y mnpeamer. IIpojekToBame U KOHCTpyHUCame
MAIIMHCKUX KOHCTpyKIHja. KoHIenT poka3a HOCHBOCTH
KOHCTpYKIIHja. Enementn Teopuje CKEJIeTHUX
KOHCTpyKIHMja  (peleTrkacte,  paMCKe,  CKeJIeTHE
KOHCTPYKIIMje C MEIIOBUTHUM Be3aMa, KyTHjaCTH HOCA4YH
U cymoBH mojn mputuckoM). Teopwja mpopadyHa
KOHCTPYKIIMja MAaTPUYHUM METOJlaMa aHaJIn3e, IopKaHa
KOMIjyTepoM. /IMMEH3MOHHCAalke ¥  KOHCTpYHCame
eleMeHaTta KOHCTPyKOWja. EjacTnyHa  CcTaOMIHOCT
METaTHIX KOHCTPYKLHja. Crajame eneMeHara
KOHCTpyKIHja. YHOC onrepehema y KOHCTPYKIH]Y.
CuHTe3a JIakuX METaJHUX KOHCTpyKuuja. McnuTtuBame u
BepU(HKaLMja yCIEITHOCTH KOHCTPYKIIH]a.

Contents/Structure of the subject:

Introduction. Planning and designing machine structures.
Structure strength proof concepts. Elements of the theory
of framework structures (lattice, portal, framework
structures with mixed connections, box girders, pressure
vessels). Theory of structure calculations using matrix
methods of analysis , computer aided. Calculation and
designing structure elements. Elastic stability of metal
structures. Connecting the structure elements. Loading
the structures. Synthesis of light metal structures.
Structure testing and verifying its efficiency.

IIpenucnutHe 06aBe3e:
VYpalerne maboparopujcke BexOe.

Preexam duties:
Carried out labs.

O0.1MM HACTaBe M HAYHMH NIPOBepPe 3HAWba:

e [Ipenasama. Pauyncke (N) u naboparopujcke (L)
BexxOe. Koncynrarmje.

e Ucnur je ycMeHH.

¢ Ouena ucnmra ce (hopMHpa Ha OCHOBY yCIieXa U3
71a00paTOPHjCKHUX BEKOM M yCMEHOT HCIIHTA.

Mode of studies and evaluation

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

e The exam is oral.

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

Jlureparypa*Literature

1. Ayrtopu3oBaHa HalKcaHa NpeJaBamka NPeIMETHOT HACTaBHUKA, cTp. 120
2. M. Momupcku: Enementu teopuje ckeneTHux koHCTpykimja, ®TH-NHcTHTYT 32 Mexanu3anwmjy, Hosu Can,

1982.

3. 3. Ilerxosuh, JI. Octpuh: MertanHe koHCTpyKIMje MatnHorpaamhe [, MarmHcku dakynrer y beorpany,

Beorpan, 1996.

4. M. Munocasibesuh, M. Panojkosuh, b. Ky3manosuh: OcHOBH uennuHuX KOHCTpyKUHja, ['pal)eBunCcKa Kibura,

Beorpan, 1984.
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IHPEHOC CHATE U KPETAIbA U MEXAHU3MHU
POWER AND MOTION TRANSMISSION AND MECHANISMS

Ykynan 6poj yacoBa y ceMecTpy

Total numbers of hours per semester

Bex6e
30(N)+15(C)

Cemecrap
VIII 45

IIpenaBama

Practices

30(N)+15(C)

Semester Lectures

VI 45

Cagpakaj/cTpykTypa npeamera:

Teopuja paBHOr W NPOCTOPHOT CHpe3ama MaTPUUYHHM
Meronama. HecTaHmapiHM LEHTPOMIHHM ITPEHOCHHMIIH.
Konerpykuuja mnaneTHO-aM(epeHINjaTHUX , TajlacHUX,
IUIAHETHO LUKJIOMIHHUX W CHEUHUjaHX HEeCTaHIapIHUX
npeHocHuKa. Bapuwjatropm Op3mra. Tok cHare U
KOS(HIHjEeHT KOPHCHOT [ejcTBa. MexaHn3aM CII000IHOT
xona. Mantemkn MexaHuzaMm. I apmpaHo-Xooke-0B 3Ti100.
Bbperactu mexaHu3sMu M BHHUXOBa NpUMEHa. MaTpuuHe
METOZe Y KMHEMAaTH4KO] aHAIU3H PAaBHUX M IPOCTOPHUX
MeXaHH3ama. JluHamu4ka ~— aHaiuM3a  MeXaHu3ama
MarpuyHuM Meronama. CuHTe3a MexaHu3ama 3a Boleme
KpO3 HM3 y3aCTONHHX MOJI0Xaja , 3a 'eHepUparbe 3a/aTe
(¢yHKIMje W MyTame, METOJOM YCIOBHHX T€OMETPH]jCKUX
OrpaHHYera ¥ METOAOM KOMIUIEKCHOT Opoja. OnrumainHa
CHHTE3a MeXaHHU3ama.

Contents/Structure of the subject:

Planar and spatial gearing theory - matrix methods.
Untypical centrode trains. Planetary, cycloidal, harmonic
drive and other special, non-standard trains. Variable speed
drives. Power flow and efficiency. Free wheel mechanisms,
Geneva mechanisms. Universal joint. Cams. Kinematic
analysis of mechanisms - matrix methods. Dynamic
analysis of mechanisms - matrix methods. Kinematic
synthesis of mechanisms (motion generation, path
generation and function generation) - graphic methods,
geometric constraints method and complex numbers
method. Optimal synthesis of mechanisms.

IIpenncnutHe 06aBe3e:
Ypalene padyHapcke BexOe U TpU CaMOCTaIHA paja.

Preexam duties:
Carried out computing practices and three obligatory tasks.

O06aMuM HACTaBe M HAYUH NPoBepe 3HAA:

o [IpenaBama. Pauyncke (N) u pauynapcke (C) BexOe.
Koncynrauuje.

e Hcnur je nucMenu u ycMmenu . [lucmenu neo ucrura je
€JIMMHUHATOPAH.

e Orena ucrira ce popMupa Ha OCHOBY ycIiexa U3
padyHapCcKHX BEXOH, CAaMOCTAJIHUX Pa/ioBa, IIMCMEHOT
W YCMEHOT JIeNa 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, obligatory tasks, written and oral part of the
exam.

Jlutepatypa*Literature

1. M. 3nokonuna, JI. [{sernhanun: [IpeHoc cHare u kperama, HoBu Cam, 1989.
2. @®.JL JlurBun: Teopuja 3yOuarjux 3aneruieHnn, Mocksa, 1968
3. C.H. Suh, C.W. Radcliffe: Kinematics and Mechanisms Design, New York, 1978
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NHHAYCTPUIJCKHU AU3AJH
INDUSTRIAL DESIGN

VYkyman Opoj 4acoBa y ceMecTpy

Total numbers of hours per semester

Bex6e

Cemecrap 30(G)

IIpenaBama
IX 30

Practices

30(G)

Semester Lectures

IX 30

Canp:kaj/cTpykrypa npeamera:
o  Kowmmo3unuja

Komnozuunona paBHoTEX)a
Cumetpuja

[Ipomoprmja

Puram

AxreHar

Boja

OpHameHT

IInactuunoct

Cenke

Busyenna cpenctBa nHGUPMHUCAhA

Contents/Structure of the subject:
e Composition

Composition equilibrium
Symmetry

Proportion

Rhythm

Emphasis

Color

Ornament

Placticity

Shadows

Visual means of communication

IpeaucnutHe 00aBese:
VYpalere rpaduuke BexxOe U jenaH caMOCTaNaH pajl.

Preexam duties:
Carried out graphic practices and one individually
obligatory task.

00K HacTaBe U HAYMH NPOBepe 3HAKA:

o [IpenaBama. I'paduuxe (G) Bexbe. KoHcynrarmje.

e Hcnwur je miucMeHu B ycMeHd . [TiucMeHu ieo ucrmra je
eIIMMHUHATOPAH.

¢ Oruena ucriuta ce popMupa Ha OCHOBY yCriexa U3
rpaduuKux BexOH, CaMOCTaJIaHOT pajia, TUCMEHOT 1
YCMEHOT JIef1a UCTIUTA.

Mode of studies and evaluation

e Lectures. Graphic (G) practices. Consultations.

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

e The exam grade comprises the results on graphic
practices, individually obligatory task, written and
oral part of the exam.

JIuteparypa*Literature:
1. Ckpurre ca npengaBama
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PAYYHAPCKE METOJE ¥ TEXHUIH
COMPUTING METHODS IN TECHNICS

Yxyman 6poj 4acoBa y ceMecTpy

Total numbers of hours per semester

Cemecrap Ipenasama Bex6e Semester Lectures Practices
IX 60 20(L)+40(C) IX 60 20(L)+40(C)
Cagpaxaj/cTpyKTypa nmpeaMera: Contents/Structure of the subject:
e  PemaBame HHXEHEPCKUX mpobiema npumeroMm | ®  Solving Engineering Problems by Numerical methods:
HyMEPHYKHX IOCTyTaka: MeTOIOOIIKH IPUCTYTL, TPEIIKE. Methodological Approach, Errors.
e Ilporpamcku maker MatLab: apxutextypa, ocHoBHe | ¢  The software System MatLab: Architecture, Basic functions,

(hyHKIHje, mporpaMupame.

OCHOBHM HyMEpPHYKH aJITOpUTMHU: JIMHEapHa anredpa,
anpokcumanja (yHKIMja, HYMEpHUKO IudepeHuupamne,
HyMepHYKa HHTErpanyja, HEeTUHeapHe jeTHauyMHEe |
cuctemMu, o0nMgHe, AudepeHIjaTHe jeTHaYHE ca MOYETHUM
yciosoM, Monte Kapno metozna.

Hymepuuko pemaBame mNapuujadHuX AdPEpeHINjaTHIX
jemnaunHa: Kiacu¢ukanuja mapoujanHEX — jefHadMHA
(emmnTruke, mapaboiWuke M XHHepOONMYKE jeIHadnHe).
VYBox y MeTon KOHAuHHMX elieMeHaTa: II0CTaBKa rpobnema,
TpaHcopMaIija, ampoKcuMaiMja MeTofoM [ 'anepkuHa,
KoHauHu eneMeHTH 1TpBOr pena. MeTox KOHaYHHX
enemeHara: Bapujanuona gopmynanuja u JUPEKTHE METO/E.
Metox koHayHHX enemeHaTa: OnNTUMHU3alMja METOJA.
T'eHepalHyU CIUIITHYKH TIPOOJIEMH U €BOIYLIMOHU MPOOIEMH:
Meron KOHAUHHX €JIeMEHaTa 3a OIIITH eIUITHIKI
npobiiem; Hecumerpuune W HeNMHeapHE jeIHAUYMHE,
EBomynmonu npo6iemu (KoHa4YHE pa3inKe y BPEMEHY)
Hywmepuuxu codTBep: KapakTepucTHKe, Kopuntheme, pa3soj.

Programming.

Basic numerical algorithms in: Linear Algebra,
Approximations of Functions, Numerical Differentiation,
Numerical Integration, Nonlinear Equations and systems,
Ordinary Differential Equtions, Monte Carlo Method.

Numerical Solutions of Partial Differential Equations:

Classification  (Elliptic, Parabolic ~and  Hyperbolic
Equations). Introduction to Finite Elements Method:
defining the problem, transformation, approximation by

Galerkin method, first order finite elements. Finite Elements
Method: Variational Formulation and Direct Methods. Finite
Elements Method: Optimisation of the Method. General
Elliptic Problems and Evolutionary Problems: Finite
Element Method for general Elliptic Problem; Non-Symetric
and Non-Linear Equations; Evolution Problems (Finite
Differences in Time).
Numerical  Software:
Development.

Characteristics,  Applications,

IIpenucnutHe 06aBe3e:
VYpaljene naboparopujcke U pauyHapcke Bexoe.

Preexam duties:
Carried out laboratory and computing practices.

O0siMuM HacTaBe U HAYMH NPOBEpPe 3HAKA:

[penaBama. Jlabopartopujcke (L) u paayHapcke (C)
BekOe. Koncynrarmje.

Hcrr je nucmenu u yemenu . [Tucmenn neo ucnura je
€JIMMHHATOPAH.

Ouena ucrira ce (popMupa Ha OCHOBY ycIiexa U3
71a00paTOPHUjCKUX | PATyHAPCKUX BEXKOH, INCMEHOT U
YCMEHOT JIeJ1a UCIIUTA.

Mode of studies and evaluation

Lectures. Practices (Laboratory (L), computing (C)).
Consultations.

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

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

JIuteparypa*Literature:
3. Kowoguh: [Ipumemeno nporpamupame y Texauiy, Hosu Cazn, 1998 (npurpemsbeH pyKomuc)
3. Komosuh, M. bernep, b. MunocasibeBuh: [Ipaktukym nabopaTopujckux BexxOama U3 HyMEpHIKOT co(TBEpa,

2.

3.
4,

(pyxomuc y mpumpemn)

J. R. Rice, Numerical Methods: Software and Analysis, McGraw-Hill, 1987.
B. Lucquin, O. Pironneau: Introduction to Scientific Computing, John Wiley&Sons, 1998., ISBN 0-471-97266-5

Matlab Users Guide: The Math Works Inc, 1993.
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JANHAMHUKA U CTABHJIHOCT KOHCTPYKIINJA
DYNAMICS AND STABILITY OF STRUCTURES

Ykynan Opoj 4acoBa y ceMecTpy

Total numbers of hours per semester

Bexoe
30(N)

Cemecrap [IpenaBama

IX 30

Practices

30(N)

Semester Lectures

IX 30

Canp:kaj/cTpykTypa npeaMera:

JenHaunHe paBHOTEXE BENMKHX PaBaHCKHUX Aedopmariija
mrana. KOHCTUTYTHBHE jemHAuWHE KOje ONroBapajy
paBaHCKUM nedopmanyjama mTana. JennaumHe
paBHOTEXE MPOCTOPHHUX JedopMaiyja ImTana. YTHIA]
KOMIOPECHOMITHOCTH OCe W YTHIAj IMONPEYHUX CHIIA.
KupxogsseBa ananoruja. [loctynuum ananuse crabuitHOCTH
enmactnuHux mranosa. OjnepoB Meron. Eneprujcku
meton. Junamuuku wmerox. I[lpumepu oxpephuBama
rpaHule  CTa0MJIHOCTH 32  pa3lIMuuTe  CiydajeBe
ontepehema rpena um KkoHzonma. ['puHXHMIOB mpobieM,
porupajyhn cty0, Ildaurepos mram, mram ONTHMAIHOT
00JIMKa ¥ CTAaOMITHOCT LIEBU KPO3 KOjy MPOTHYE TETHOCT.

Contents/Structure of the subject:

Equilibrium equations for the case of large planar
deformations of a rod. Constitutive equations for the
planar deformations of the rod. The equilibrium equations
for the spatially deformed rods. The influence of axis
compressibility and shear deformation. Kirchhoff’s
analogy. Methods of stability analysis in the rod theory.
Euler's method (the method of adjacent equilibrium
configuration), Energy method and Dynamic method.
Examples of determining stability boundary for different
loadings of rods and columns. Greenhill’s problem,
rotating rod, Pfliiger’s rod, optimal shape of the rod
against buckling and fluid coveying pipe.

IpeaucnutHe 0O6aBe3e:

Preexam duties:

O0siMuM HacTaBe U HAYMH NPOBepe 3HAKA:

o [lpenaBama. Pauyncke (N) BexOe.  Koncynrammje.

e Hcmur je micMeHd 1 ycMeHu. [lucMmenu ieo ucrmra je
€NMMHUHATOPAH.

¢ Oruena ucriuta ce opmMupa Ha OCHOBY ycriexa U3
MIMCMEHOT U YCMEHOT JIeJla MCIIUTA.

Mode of studies and evaluation

e Lectures. Problem solving (N) practices.
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.

Jlutepatrypa*Literature:

1. T. Aranauxosuh: Teopuja cradbunnoctu enacrnunux mranosa, ®TH Hosu Caz, 1987.
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ONITUMHU3AIINJA MEXAHNYKUX CUCTEMA
OPTIMIZATION METHODS IN MECHANICAL SYSTEMS

Ykynan 6poj 4acoBa y ceMecTpy

Total numbers of hours per semester

BexoOe
30(N)+30(C)

CemecTap [IpenaBama

IX 45

Practices

30(N)+30(C)

Lectures

IX 45

Semester

Canp:xaj/cTpykTypa npeamera:

OcHoBe BapHjaioHOT paduyHa. Bapujammonu npoOiemu ca
orpaHuuewmUMa. EneMeHTH BapHjallMOHOT padyHa Yy
KAaHOHCKMM TNPOMEHJBHBUM Ca IPHMEHAMa y MEXaHWIIH.
JlupexTHEe MeTo/le BapHjallMOHOT payyHa ca IpUMeHaMa Ha
npobieme mpoBohema ToroTe. ONTHMATHO YIPaBJbamkbe
Kao  3ajaTak  BapujallMOHOr  pauyHa. OnTUMaiHO
yIpaBbakhe y3 OrpaHHYCHa Ha KOMIIOHEHTE BEKTOpa

ynpaBibatha - [IOHTPHjarMHOB NPHHUMII MaKCHMYyMa.
[Ipumene ©Ha mnpoOieme yIpaBjbama KpeTameM U
CTPYKTYpaJHy  onTuMu3auujy. Eixementu  Teopuje

JUHAMHYKOT nporpamupama P. E. beamana ca npumenama
Ha JIMCKPETHE U HeTPEKUIHE TpoLece.

Contents/Structure of the subject:

Principles of calculus of variations. Variational problems
with constraints. Calculus of variations by means of
canonical variables and application in mechanics. Direct
methods of calculus of variations with applications in heat
transfer problems. The variational approach to optimal
control problems. Optimal control with control variable
inequality constraints. Pontryagin's maximum principle.
Optimal control of mechanical systems and structural
optimization. Fundamentals of dynamic programing
theory. Optimal trajectories for multistage discrete
processes and continuous problems.

IIpenucnutHe 06aBe3e:
VYpaljene pauyHapcke BexxOe u gjomahu 3amanu Ha

padyHapy .

Preexam duties:
Carried out computing practices and obligatory tasks.

O0MIM HACTaBe U HAYUH NPOBepe 3HAKA:

e [IpenaBama. Pauyncke (N) u paaynapcke (C) Bexoe.
Koncynrammje.

e Ucnut je micMeHH U ycMeHH . [TucMenu nieo ucrtmra je
SIMMHHATOPAH.

¢ Ouena ucnuta ce popmMupa Ha OCHOBY yCIiexa M3
padyHapCcKUX BeXOHM, 00aBE3HUX 33aJaTaKa, MUCMEHOT ’
YCMEHOT JieJ1a UCIINTA.

Mode of studies and evaluation

e Lectures. Practices (problem solving (N), computing
(Q)) practices. 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. B.J. Byjanosuh, [I.T. Cnacuh: Metoan ontummsanuje, Y HuBep3ureT y Hosom Cany, 1997.
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Oncek * Department: TEXHUYKA MEXAHUKA * TECHNICAL MECHANICS

Cwmep * Course: TEXHUYKA MEXAHUKA U JJU3AJH Y TEXHULIU
TECHNICAL MECHANICS AND TECHNICAL DESIGN

IIpeamer*Subject: PAUYHAPCKO MOJIEJIUPABE U CUMYJIAIIUJE
99 MSEP 715 COMPUTER MODELLING AND SIMULATIONS
VYkynan Opoj 4acoBa y ceMecTpy Total numbers of hours per semester
Cemecrap | Tlpenasama Bexo6e Semester Lectures Practices
X 45 15(L)+30(C) IX 45 15(L)+30(C)

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

e Mecto u ynora wMojenmupama U cuMyjdandje, | ®  Practical and theoretical fundamentals and
MIpUMEHA Y TIPaKCh implementation of simulation

e  MaTteMaTH4Ku MOJIENH CHCTeMa e  Mathematical models of system

o [Ipumepu dhopmupama Moena e Examples of model forming

e Cumynanuja Ha XUOPHIHOM padyHapy e Simulation on hybrid computer

e  MaremMaTHYKy MOJIENIN TUCKPETHUX CHCTEMa e  Mathematical model of discret systems

e Cumynanuja W MoJenupame Ha jguruTaigHoM | ¢ Simulation and modelling on digital computer
padyyHapy e System identification

e Npenrnduxanuja cucrema e  Modern techniques of system modelling and

e (CaBpeMeHEe TEXHHUKE MOICTUpama W CHMYJIAIH]je simulation
cucTeMa

IIpenucnutHe 06aBe3e: Preexam duties:

VYpalene naboparopujcke U pauyHapcke Bexoe. Carried out laboratory and computing practices.

O0simuM HacTaBe M HAYMH NMPoBepe 3HAMA: Mode of studies and evaluation

o [lIpenasama. JJaboparopujcke (L) u pauynapcke (C) o Lectures. Practices (Labs. (L) and computing (C)).
BexOe. Koncynrarpyje. Consultations.

e Mcmr je nucmenn n ycmenn. [Tucmenn neo ncrmra je | o The exam is written and oral. Written part of the
SNMMHHATOPAH. exam

¢ Ounena ucrira ce GOpMHpa Ha OCHOBY yCIiexXa U3 is eliminatory.
mabOPATOPH|CKUX M PAdyHAPCKUX BEXKOM, MMCMEHOT | o  The exam grade comprises the results on laboratory
W yCMEHOT /ie/1a UCIIHTA. and computing practices, written and oral part of the

exam.

Jlutepatrypa*Literature
1. W. Camux6erosuh, Moaenupame muHaMrakix cucrema, Cejerioct, CapajeBo, 1985.

2. . lerpoBauku, CuMynanyuja JMHEApPHUX AMHAMHUYKUX cUcTeMa KopuinhemeM aHajorHor pauyHapa, ®TH, Hosu

Can, 1985.
3. B. Kenman, lnramuka mpoueca, JIudep, 3arped, 1985.

4. JI. hanacan, M. IlerkoBcka, Matlab u momatan moxynu Control Toolbox i SIMULINK, Muxkpo xmsura, beorpan,

1996.

5. Ilramnanu MaTepujan Koju MOKpHBA MOje[rHA n3jiarama (y oOJHKY CJajoBa, NPUKA3aHUX TOKOM H3Jlaramba) u

BexOe (MPUMEPH U pellieha 3aaTaKa).
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[peamer*Subject:

99 MSPM 150

IHPOJEKTOBAILE IPUMEHOM PAYYHAPA (CAD)
COMPUTER AIDED DESIGN (CAD)

VYkynan 6poj yacoBa y ceMecTpy

Total numbers of hours per semester

Bex6e
45 (C)

Cemecrap
VI 45

IIpenaBama

Practices

45 (O)

Semester Lectures

VI 45

Caap:kaj/cTpyKkTypa npeamera:
. YBox y ayTroMatH3anyjy nocrymaka npojekronama (AITIT)
- 3Ha4yaj ¥ LHIBEBU
- OCHOBHH [10jMOBH
- IMotpebe u MoryhHOCTHM ayroMaru3auuje y HOApydYjy
IIPOjeKTOBamkA
. Omnpema 3a ayTOMaTU30BaHO IPOjEKTOBAE
- CaBpeMeHO pa/IHO MECTO MHXKEHhepa IPOjeKTaHTa
N Komnonenre caBpemeHne pauyHapcke onpeme 3a All
N I'pauuke KOMIIOHEHTE pauyHapCcKor cuctema 3a Al
. OcHoBe pauyHapcke rpaduke (PI')
- YBony PI'
- OCHOBHU T'€OMETPHjCKH U JPYTHU nojMoBH U PT"
- 21 rpaduka
- 31 rpaduka
- HeBuubuBe IMHHje U TOBPIIHHE
- I'KC cuctem
- OpraHusanuja npuKasa Ha eKpaHy

- Crpykrypa nonaraka 3a PT"
e  Meroge dQopmammzamuje W MOJENHpama
undopmarmja

TeOMETPH]jCKHX

- Mertoz cumbonu3oBama

- JINHMjCKO, MOBPILIMHCKO M 3aIIPEMHHCKO MOJEIHPAHE
. CucTeMH 32 ayTOMaTH30BaHO IIPOjeKTOBAE IPOU3BOAA

- OnuiTy morie; Ha pa3BUjeHe cUCTEME

- Hawmencku opjertucanu CAD cucremu

- Vuusepzanmau ~ CAD

IIPOjeKTOBAKE
e CucreMH 3a ayTOMaTH30BaHO IPOjEeKTOBAKE TEXHOJOIIKOT IpoIeca
(CAPP cucremu u SAP cucremn)
- CAPP cucremu 3a koHBeHIIMOHaTHE MA
- SAP cucremu 3a HYMA
- CAD/CAM cucremu 38 HYMA

CUCTEMU 3a HUHTEPAKTUBHO

Contents/Structure of the subject:
e Introduction to automatic design procedure (APP)

- importance and objectives in APP
- basic notions
- needs and possibilities in automatic design procedure

e  Equipment for automatic design
- current working place for design engineers
- components of modern computer equipment for AP
- graphic components in computing system for AP

e Basics of computer graphics (CG)
- introduction in CR
- basic geometry and other related problems in CG
- 2D graphics
- 3 D graphics
- transparent lines and surfaces
- GKS system
- TV display organization
- Data structure for CG
e Methods of formalizing and modelling geometry information
- symbol methods
- line, surface and volume modelling

e Systems for automatic product design
- global reflection on developed systems
- applied CAD systems
- universal CAD systems for interactive projecting

e Systems for automatic projecting of technological procedure (CAPP
systems and SAP systems )
- CAPP systems for conventional MA
- SAP systems for NUMA
- CAD/CAM systems for NUMA

IpenncnurHe ob6aBe3e:
YpaleHe pauyHapcke Be:xO€ U MPAKTUYHU MPOjeKaT CUCTEMA
nomohy padyHapa.

Preexam duties:
Carried out computing practices and computer design of
practical project.

OO0 HACTABe M HAYMH NIPOBEpe 3HAMBA:

e  Ilpenasama. Pauynapcke (C) Bexx6e. Koncynramgje.

e  Hcnur je ycmeHu.

e  Ouena ucnura ce popMUpa Ha OCHOBY yclieXa U3 IIPOjeKTa
U YyCMEHOI' HCIHTA.

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, computer design of practical project and oral
exam.

Jluteparypa*Literature

1. P.Tarano, M. 3espkoBuh, J. Xogonud; [IpojekroBame npuMeHOM padyHapa ( yIIOSHHK Y IPHIPEMN)
2. L. Kpcmanosuh; AyTomarusaryja IpojeKToBama Y HHAYCTPUjCKOM HHXXEHBEPCTBY, Kibura 1, DakyiaTeT TEXHUYKUX HAyKa,

Hosu Capg, 1997
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Ipenmer*Subject:

99 MSZP 213

MEPEBE,KBAJIUTET U METOJE EKCIIEPUMEHATA
MEASURING, QUALITY AND EXPERIMENTAL METHODS

Yxyman 6poj 4acoBa y ceMecTpy

Total numbers of hours per semester

Cemecrap

IIpenaBama Bexbe
VI 45 I15(N) +27(L)+ 3 (C)

Semester

Practices

15(N) +27(L)+ 3 (C)

Lectures

VI 45

Cagpxkaj/cTpykTypa npeamera:

Teopuja  rpemaka. Cratuuke W JUHAMHYKE
KapaKTepHCTHKE MEpPHUX HHCTpYMEHATa.
Mertposomke KapaKTepUCTHKE MEpHHUX
MHCTpyMEHaTa.  [pemke  m1pu  HHXEHEPCKUM

MepemuMa. VHCTpYMEHTH HYNTOT, MPBOT W APYror
pena.

Mepema.

Manunynanuja,
BPEIHOCTH.

IIPEHOC u CHUMAKC MEpPECHUX

Cucremu 3a
BEJIMYMHA.

aKBU3WIM]y ¥ 00pagy MepeHHX

Contents/Structure of the subject:

Error analysis. Static and dynamic characteristics of
measuring instrument. A metrological characteristic of

measuring instruments. Errors in  engineering
measurements. Zero-, First- and Second- Order
Instruments.
Measurements.

Manipulating, Transmission and Recording data.
Engineering data acquisition and processing systems.

IlpequcnintHe 00aBe3e:

VYpahenu camoctanau 3agamnu (3), mabopaTopujcke U
padyHapcke Bexoe.

Preexam duties:

Carried out obligatory tasks (3), laboratory and computing
practices.

OO0/uM HAcTaBe U HAYUH NMPoOBeEpe 3HAA:

IIpenaBama. Paayncke (N), mabopartopujcke (L) u
pauynapcke (C) exx6e. Koncynranuje.

Ucnwmr je mucmenu u yemenn. O0a Jiena ucrnura ce TOJIaXy
y iicMeHoj popmu. ITiucmenn xeo uenura je

€JIMMHHATOPaH.

Ouena ucruTa ce popMHUpa Ha OCHOBY ycriexa u3
1a00paTOPHjCKUX U PadyHAPCKUX BEKOH, CAMOCTAIIHUX
3aJaTaKa, IMUMCMEHOT U YCMEHOT J€J1a UCTIITA.

Mode of studies and evaluation

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

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

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

Jlutepatypa*Literature
CrankoBuh: Ou3myko-TeXHWYKa Mepema (Mepema HEEIeKTPHYHUX BEIMYMHA EJIeKTPUYHUM myTem), Hayuna

1.

wk v

o

Kmura, beorpan, 1987.

B. Byuuh: OcHoBHa Mepema y pusunn, Hayuna Keura, beorpan, 1979.

J. boxuueBuh: Temesbn ayTomMatuke (MjepHU IPETBOPHULIM U Mepeme), [lIkoncka kura, 3arped, 1984.

E. O. Doeblin: Measurement Systems (Application and Design), McGraw-Hill International Book Company, 1983.
E. O. Doeblin: Engineering Experimentation (Planning, Execution, and Reporting), McGraw-Hill International

Book Company, 1995.

J. P. Holman: Experimental Methods for Engineers, McGraw-Hill International Book Company, 1994.
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IIpexmer*Subject:

99 MSPM 501

CABPEMEHU MATEPHUJAJIN
ADVANCED MATERIALS

VYkymnan 6poj 4acoBa y ceMectpy

Total numbers of hours per semester

Bex6e
36 (L) +9 (C)

Cemecrap [IpenaBama

Vil 45

Practices

36 (L) + 9 (C)

Lectures

VII 45

Semester

Canp:kaj/cTpyKkTypa npeaMera:
[onmema matepujana (MeTaTHU, KEPAMUYKH, TOTUMEPHH U

KOMIIO3UTHHU MaTepHjalin); OyHIaMeHTaTHHA
TEPMOJMHAMHYKH  OJHOCH  peleBaHTHH 3a  (asHe
mujarpame; KpuBe cnobomne eHepruje u  asHuU
mujarpamy;  CrienuUYHOCTH  KpPHCTallHE  MHKPO-

CTPYKTYype MeTaja W IHXOBUX JIErypa, MOJIEKyJiapHe
MHUKpPOCTPYKTYpe MNOJHMMepa, Crelr(UUHOCTH KpUCTAITHE
n amopdue kepamuke; [lojennHayHa KapakTepUCTHKA H
KilacupuKkanyja  Jerypa — Mertaja  y3  IPUMEHY
oxroBapajyhmx awmjarpama crama (9eIHIH, JIMBOBH,
nerype Cu, nerype Al, nerype Ti), momumepa (PE, PVC,
PP, PVPC, PMMA, PTE) u enacromepa (Tyme);
Kepamuke (CHiMkaTHe, MeTalHEe KEepaMHKe, CTaKIO |
apyre HEKPHCTAIHE KepaMuKe), KOMIIO3UTH
(MapTHKYJIMTHHU, OjayaHW BIAaKHMMa, JaMuHaTH). UTHnaj
MHKPOCTPYKType Ha MEXaHHYKe OCOOMHE M NpHMEHY;
ExcriepumeHTamHe  Meroje  MCIUTHBamkba  OCOOMHA
MaTepujana (MEXaHUYKHX 0COOMHA U MHKPOCTPYKTYpE).

Contents/Structure of the subject:

Material classification (metallic, ceramics, polymers and
composite materials).Principles and thermodynamics of
phase diagrams. Free energy curves phase diagrams.
Selected crystal structures of metals and alloys; molecular
polymeric structures,

structure characteristic of crystalline and non-crystalline
ceramics.

Characteristics, properties and applications of metals and
alloys and their phase diagrams (steel, cast iron, Cu-alloys,
Al-alloys, Ti-alloys); polymers (PE, PVC, PP, PVPC,
PMMA, PTE) and elastomers (rubber); ceramics (silicates,
metal ceramics, glasses; and other noncrystalline ceramics
materials); composites ( particulate fibre-reinforced
composites and laminar composite materials); Influence of
microstructure on mechanical properties and applications.
Experimental methods of testing mechanical properties and
microstructure.

I[IpeaucnutHe 00aBese:
VYpalere taboparopujcke u pauyHapcke Bexoe.

Preexam duties:
Carried out laboratory and computing practices.

O0JimuM HacTaBe U HAYMH NPOBepe 3HAWA:

. [IpenaBama. Jlaboparopujcke (L) u pauyrapcke (C)
BexxOe. Koncynrammje.

U] Hcnur je nucmenu U yemeHu. [Tucmenu aeo
UCIIMTA je  eJIMMHMHATOPAaH.

e OueHa ucnmra ce opMHUpa Ha OCHOBY ycIexa U3
71a00paTOPHjCKUX U padyyHapCKUX BEXOH, MHCMEHOT
W YCMEHOT JIeNa UCTINTA.

Mode of studies and evaluation

e Lectures. Practices ( 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, written and oral part of the
exam.

Jlureparypa*Literature

1. JI. Hluhanun: MammHcku Matepujanu 11, dakynrer rexunukux Hayka, Hosu Caz, 1996.

2. JI. Ulubhanun, K. Iepuh: [Ipunpemiber marepujan, KoMIIO3UTHH KepaMUUKK ¥ OJIUMEPHH MaTepHjaliy.
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IIpenmer*Subject:

99 MSPM 502

HEKOHBEHIMOHAJIHU ITIOCTYIIIIA OBPAIE
NON-CONVENTIONAL MANUFACTURING TECHNOLOGIES

VYkyman 0poj 4acoBa y ceMecTpy

Total numbers of hours per semester

Cemecrap

Bex6e
15 (N)+30 (L)

[IpenaBama
VII 45

Semester

Practices

15 (N) +30 (L)

Lectures
VII 45

Cagp:kaj/cTpykTypa npeamera:

3Hauaj, nojena u 3ajeHnuke kapakrepucrike HI1O
O6pana abpasuBHuUM MitazoM (AJM)

O6pana miazom Boae (WIM)

O6pana ynrpaszsykom (USM)
EnexrpoeposuBHa o0pana (EDM)

O6pana macepom (LBM)

Ob6pana enexrpoHckiM cHorom (EBM)
O6pana azmom (PAM)

Xemujcka oopama (CHM)

Enexrpoxemujcka obpaga (ECM)
AOpa3uBHa enekTpoxeMujcka oopana (AEM)
KomGOunOBane 00pase

Contents/Structure of the subject:

Significance, classification and main characteristics of
non-conventional technologies

Abrasive jet machining (AJM)

Water jet machining (WJM)

Ultra sound machining (USM)

Electro discharge machining (EDM)

Laser beam machining (LBM)

Electron beam machining (EBM)

Plasma arc machining (PAM)

Chemical machining (CHM)

Abrasive electro-chemical machning (AEM)
Combined machining technologies

IIpenucnutHe 06aBe3e:

OgepeH obaBe3an 3anarak (1), ypahene mabopoTopujcke
BeXOe.

Preexam duties:
Carried out labs. and verified obligatory task (1).

O0aunm HaCTaBe U HAYMH NMPOBEpPeE 3HAMA:

INpenarama. Pauyrcke (N) 1 nmabopatopujcke (L)
BexkOe. Koncynranyje.

Hcmmur je mucmenn u yemenn. [Trucmenu neo
WCTIUTA € eIMMHHATOPAH.

Orena ucnta ce opMUpa Ha OCHOBY ycIiexa H3
n1a00paTOPHjCKUX BeKOM, 00aBE3HOT 3a7aTKa,
NMCMEHOT ¥ YCMEHOT JIeJia UCTIUTA.

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 labs.,
obligatory task, written and oral part of the exam.

Jluteparypa*Literature

1.
2.

J. Mummkuh: Hexorsenumornanau noctyniu oopane, ®TH, Hosu Can, (mpunpeMIbeHO 3a MTaMITy )

M. Jlazuh: HekoHBeHIMOHaMHY OCTy U oopazae, Hayuna kmura, beorpam, 1990.
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99 MSPM 503

OBPAJHHU U TEXHOJIOIIKU CUCTEMHA
WORKING AND TECHNOLOGICAL SYSTEMS

VYxynan 6poj 4acoBa y ceMecTpy

Total numbers of hours per semester

Cemecrap

Bex6e
15(N)+30 (L)

IIpenaBama

VII 45

Practices

15 (N) +30 (L)

Lectures

45

Semester

VII

Canp:kaj/cTpykrypa npeaMera:

Monenu o0pagHUX cHCTEMa
MainrHa ajgaTka Kao eJIeMEHT 00paJHor crucTeMa
['maBHE KapaKTEepUCTHKE MaIlMHA W CHCTEMa -

TEOMETPHjCKE, TEXHOJOIMKE M  eKCIUIOATAlnOHe
KapaKTePUCTHKE;

[MpuHuMNM peanu3anuje eNeMEHTAPHUX IOBPIIMHA
OCHOBHMX 00iMka oOpajaka Ha  IOjeIUHUM
cHCTeMHMa

Kunematcka cTpykTypa MammHa 3a mporece oOpaze
MeTala 00JIMKOBamhEM

KunemaTcka cTpykTypa MamiMHa 3a mpoiece odpaje
MeTaja CKHIAmheM CTPYyrOTHHE

CBpxa u 3Ha4aj OAp:KaBarmka MAIINHA U CHCTEMa
Opranuzaiyja u TEXHOJIOTH]ja O/IpiKaBamba
MozepHu3zaliyja MaliiHa U CUCTEMA.

Contents/Structure of the subject:

Models of working systems.

Machine tool as an element of working system.

Main characteristics of machine tools and systems -
geometrical, technological and exploiting
characteristics.

Principles of shaping elemental surfaces at basic
component forms in different systems.

Cinematical structure of machine tools for metal
forming.
Cinematical structure of machine tools for metal
cutting.

Objectives and importance of maintaining machine
tools and systems.

Organization and technology of maintenance.
Modernization of machine tools and systems.

IpeaucnntHe 00aBese:
VYpahene nabopatopujcke BexOe

Preexam duties:
Carried out labs.

O0JMM HacTaBe U HAYHH NPoOBepe 3HambAa:

[penaBama . Pauyncke (N) u nmaboparopujcke (L)
BexkOe. Koncynranmje.

Hcmur je miucmenu u yemenu. [lucmenu neo

UCTIMTa je eMMHHATOPAH.

Orena ucnmra ce popMupa Ha OCHOBY ycIiexa H3
11200paToOpPHjCKUX BEXOH, MHUCMEHOT U YCMEHOT Jielia
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 labs.,

written and oral part of the exam.

Jluteparypa*Literature
J. Pexeuxu, Jb. BopojeB, M. 3espkoBuh: [n1aBHEe KapakTepUCTHKE M KUHEMATCKE CTPYKType MalllMHA aJlaTKH,

1.

2.

3.

@daxynrer TexHnukux Hayka, HoBu Can, (y npumnpemu)

I1. CraukoBuh: Mamune ajgatke 1 — KOHHGHHI/IjCKa n CKCILIoaTallMOHAa aHaJl3a MalllMHa 3a 06pany pe3ameM,

I'paheBnncka kmura, beorpax, 1970.

M. Kanajuuh: TexHonoruja mammuorpaame I, Mammacku dakynrer, beorpan, 1981.
B. Munaunh: Mammune anatke [ - Cucrem ananmsa, Mamuackn dakynret, beorpan, 1980.
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99 MSPM 504

MAIIUHE U AJIATH 3A OBPAAY JE®@OPMUCAIBEM
MACHINE TOOLS AND DIES FOR METAL FORMING

Yxymnan 6poj 4acoBa y ceMecTpy

Total numbers of hours per semester

Bex6e
15 (N)+30 (L)

CemecTtap

VIL 45

IIpenaBama

Practices

15 (N) + 30 (L)

Semester Lectures

VII 45

Capgpxaj/cTpyKTypa npeamera:

o Kiacudukanuja anata 3a o0paay aeopmucamem

e IIpojekToBame U KOHCTPYKIIHja anaTa 3a 00paay jauma

e IlpojekToBame W  KOHCTPyKIMja  ajara  3a
3aIPEMHMHCKO e opMHucame

e [lpumeHa caBpeMEHHX METOJa Y IPOJEKTOBABY H

KOHCTpPYHCamy ajnaTa U MallluHa

[Monema mamuHa 3a 00paxy aegopmucameM

XunpayinuuHe npece

Mexanuuke npece

Yexuhu

Aytomaru

Ocrasne MamnmHe 3a 00paay JaehopMHCamHEeM

Contents/Structure of the subject:

e (lassification of metal forming dies and tools.
Planning and designing dies for sheet metal forming.
Planning and designing dies for bulk metal forming.
Applying modern methods in planning and designing
dies and machine tools for metal forming.
Classifying machine tools for metal forming.
Hydraulic presses.

Mechanical presses.

Hammers.

Automated machine tools for metal forming.

Other machine tools for metal forming.

IpeaucnuTHe 06aBe3e:

OBepenu obase3nu 3ananu (2), ypalheHne madapotopujcke
BexOe.

Preexam duties:
Carried out labs and obligatory tasks (2).

OO0JMuM HACTaBe M HAYMH TPOBepe 3HAbA:

. Ipenasama. Pauyncke (N) u maboparopujcke (L)
BexkOe. Koncynranyje.

e  UcnuTje mUCMEHH M yCMeHH. [lucMeHH Jieo KCnuTa je
€JIMMHHATOPAH.

. OreHa ucrta ce opMUpa Ha OCHOBY ycIiexa H3
o0aBe3HHX 33/1aTaKa, JJabopaTOPHjCKUX BEXKOH,
MMCMEHOT U YCMEHOT JIeIa UCTIHTA.

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.,
obligatory tasks, written and oral part of the exam.

Jlutepatypa*Literature

1. II. Homosuh, JI. TemesskoBcku: Mammne 3a o6pany aedopmucameM I u 11 neo, Mammnckn daxynrer, Hum, 1991.
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99 MSPM 505

ITPOJEKTOBAILE TEXHOJIOIIKUX ITPOLHECA
TECHNOLOGICAL PROCESSES DESIGN

Ykynan Opoj 4acoBa y ceMecTpy

Total numbers of hours per semester

CemecTtap Bexo6e

VIII 45 21(N) +9 (L) + 15 (C)

[IpenaBama

Lectures Practices

VIII 45 21(N) +9 (L) + 15 (C)

Semester

Cagpaxaj/cTpyKkTypa npeamera:

VYBOJ y NpOjeKTOBambE TEXHOJIOMIKUX Npoueca. TexHnuka
npunpema  npousBoame.  [IpomsBoxgy  kao  00jekT
npou3BoAme. TexHWuka [OoKyMeHTanuja. TeXHOJOIIKH
npouec odpaze 1 MOHTaxke. TexHonomKka 0a3a rmojaTaka.
AHanu3a TEXHOJOTMYHOCTH npousBoja. Ilpunpemim.
Homarmm 3a oOpaxmy. Taunoct oOpame W MOHTaxe.
OnTuMu3anyja TEXHOJOMKUX Imporeca. MoryhHocTH
nosehama KBaJnTETa TEXHOJIOMIKUX mporeca. Cucremn
[IPOjEKTOBaka M II0CTaBJbalba TEXHOJOIIKUX IpoLeca.
Texnomomke momiore 3a pa3soj u mpumeny ADTc.
Panponanuzanyja npojeKkToBamba TEXHOJIOMIKUX Ipoleca
3a  A®Tc. IlpojexkToBame TEXHOJOMIKHX Ipoleca
MOHTa)Ke. AyTOMaTH3alfja MMPOjeKTOBamka TEXHOJOIIKUX
mpoueca  oOpaze.  AyromarmsanMja  TEXHOJOIIKE
TIpUIpeme.

Contents/Structure of the subject:

Introduction  to planning  technological processes.
Technological arrangements for production. Product as
production object. Technical documentation.
Technological processes of machining and assembly.
Technological data base. Technological feasibility
analysis. Workpieces. Allowances. Accuracy of machining
and assembly. Optimization of technological processes.
Possibilities of improving technological process quality.
Systems of planning and placing technological processes.
Technological bases for the development and application

of AFTs. Planning rationalization of technological
processes at AFTs. Planning assembly technological
processes. Automation of planning technological

processes. Automation of technological preparation.

I[IpeaucnutHe 00aBese:

JIBa 0OaBe3Ha 3a7aTKa KOjU ce pajie Ha BexOama, Ypalene
J1a00paTOPHjCKE U padyHApPCKe BEXKOE.

Preexam duties:

Caerried out laboratory and computing practices,
obligatory tasks (2).

O0/1uM HACTaBE M HAYMH NPOBEpPe 3HaAbA:

o IIpenaBama. Pauyncke (N), mabopatopujcke (L) u
pauynapcke (C) BexOe. Koncynramyje.

e lcnuT je MMCMEHH M YCMEHH.
[TucMenu 1eo MCTITa  je eJIMMHUHATOPAH.

e Ouena ucnuTa ce opMHUpa Ha OCHOBY ycrexa M3
m1a00paTOPHjCKIX M padyHAPCKUX BEXKOHM, 00aBe3HIX
3aj1aTaKa, IMCMEHOT ¥ YCMEHOT JIeJIa HCTIHTA.

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, obligatory tasks, written and
oral part of the exam.

Jluteparypa*Literature

1. B. Tomuh, 1. bamai: [IpojexkToBame 1 onTUMH3aIMja TEXHOIOWKHX rponeca oopane, ®TH, Hosu Cax, 1993.
2. P. Mutposuh: IIpojekToBame TEXHOIOMKHX Tpotieca, I paljeBuHcKa kibura, beorpan, 1983.
3. B. Mumaunh: Teopuja mpojekToBama TEXHOJOIIKUX cucTema, [IpomsBomuu cucremu III, MammuCckH dakynTer,

Beorpan, 1987.

4. . 3enenosuh: IIpojexkroBame npou3BoaHUX cuctema, Hayuna kmura, beorpax, 1987.
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99 MSPM 506

AJIATHU 3A OBPAZY PE3AIBEM
METAL CUTTING TOOLS

VYkymnan 0poj 4acoBa y ceMecTpy

Total numbers of hours per semester

IIpenaBama Bexbe
45 21(N) + 15 (L)+ 9 (C)

Cemecrap
VIII

Practices

21(N) + 15 (L)+ 9 (C)

Lectures

Vi 45

Semester

Canp:kaj/cTpykTypa npeaMera:

VYBoxn. OcHOBe MpOjeKTOBakba M KOHCTPYH-Cama aiaTta 3a
oOpamy pesameM. Marepujanu 3a amare 3a oOpamy
pezamem. OcHOBe KuHeMmaTuke pe3ama. Kiacupukammja
amata 3a oOpaxy pesameM. [IpojekToBame, KOHCTPYHCAHE
¥ eKcIrloaTanyja ajara 3a oOpaxy crpyrameM, obOpary
0TBOpa, 00panry riaofgameM, 00pary IpoBIadYeHEM, 00paTy
HaBoja, 00pany 03yOJbema U 00pamy OpyuiewmeM. OCHOBE
TPUOOJIOIKKMX IIpOlieca Ha ajaTuMa 3a 00paly pe3ameM.
Omrpewe amata 3a o00paay pesamem. OcobeHocTH
npojekroBama anara 3a ®Tc. OcHOBe ayTOMaTH30BaHOT
IIPOjEeKTOBakA ajaTa 3a 00pasy pe3ameM.

Contents/Structure of the subject:

Introduction. Fundamentals of planning and designing
metal cutting tools. Materials for metal cutting tools.
Fundamentals of cutting cinematics. Classification of
metal cutting tools. Planning, designing and exploiting
tools for turning, broaching, shaping, milling, grinding,
drilling, thread manufacturing, gear manufacturing.
Fundamentals of tribology of metal cutting tools. Tool
sharpening. Specific features in designing tools for FM.
Fundamentals of automated design of metal cutting tools.

IIpenncnuTHe 06aBe3e:
O0aBe3nu 3aa1m (2) Koju ce paje Ha BexxOama,
VYpalerne maboparopujcke 1 padyHapcKe Bexoe.

Preexam duties:

Caerried out laboratory and computing practices,
obligatory tasks (2).

Q0K HacTaBe U HAYMH NMPoOBepe 3HAMWA:

o [lIpenaBama. Pauyncke (N), madoparopujcke (L) u
pauynapcke (C) Bexxoe. Koncynranmje.

e lcnur je MUCMEHH M YCMEHH.
[lucMeHu €0  WCIINTA j€ eNMMHHATOPAH.

e OueHa ucriura ce GopMHUpa Ha OCHOBY ycIexa 3
71a00paTOPHjCKHUX M PAYyHCKUX BEKOU, 00aBE3HUX
3aj7aTaKa, MAICMEHOT U YCMEHOT JeNia HCIIUTA.

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, obligatory tasks, written and
oral part of the exam.

Jluteparypa*Literature

DR W=

B. Cows: [Ipodmnan HOXEeBH, DOPYM, ®TH, JyrocnoBencko npymrso 3a Tpudonorujy, Hosu Cam, 1995.

. B. Kimmmos, JI. M. Ilekapcku: [Ipupy4HnK 3a KOHCTPYKTOpE pe3Hor anarta, I 'paleBuHcka kiura, beorpan, 1964.
Adnatu 3a 00pany pesameM 1o npenaBamuma mpod. Jynmja Kumepa, Mammnacku gaxynrer, Hosu Can, 1973.

. Bykessa: KoncTpykmmja anata 3a o6pany pesamem, I 'paljeuncka kmura, beorpan, 1982.

M. M. JoBuunh, C. b. Kpmseak: OcHOBe KOHCTpYKIHje anarta u npudopa, Hayuna xmura, beorpan, 1984.
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AYTOMATCKHU ®JEKCUBUJIHHU TEXHOJIOIIKU CUCTEMH
AUTOMATED FLEXIBLE TECHNOLOGICAL SYSTEMS

Vkyna# 6poj yacoBa y ceMecTpy

Total numbers of hours per semester

Cemecrap

Bexoe
15 (N) +30 (L)

IIpenaBama
VI 45

Semester

Practices

15 (N) +30 (L)

Lectures

Vil 45

Cagp:kaj/cTpyKTypa npeamera:

VYBoj y ayToOMaTH3alyjy MalllMHa U CHCTEMa

EnemeHTn cucremMa ayTromMarusauuje (maBaud, HM3BpPIIHU
Oprasy, ...)

Cucremu ayToMaTH3anuje

VYupasspame MoMohy rpaHUYHHKA

Komupuu cucremu

CHcTeMHn aKTUBHOT Mepemha

Hymepuuko ympaBibame (TeHepaluje pas3Boja, BpCTe
YIpaBibaba, KOOPIMHATHU CHUCTEMH, MEPHH CHCTEMH,
CHCTEMH IOrOHa MOMONHOT KpeTamwa, KOHCTPYKTKIMOHA
CTPYKTypa M (YHKIHMOHHCAFmE MalliHa ca HyMEepPHYKHM
YIpaBJbambeM

AanTUBHO yNPaBJbabE

KommonenTe ayTroMaTcKux (QpIeKCHOMIHUX CHCTEMa
MaimHe anaTke u TPEH] BHXOBOT Pa3Boja
MaHuITyTalMOHN CUCTEMHU

MepHO KOHTPOJIHH CHCTEMH

TpaHCIOPTHO-CKIIAJUIIHU CHCTEMHI
VipaBibauKo-pauyyHapPCKH CUCTEMH

KomnonoBame ADTC pa3nuuuTor HUBOA CI0KEHOCTH
[porpamupame ADPTC 1 BUXOBUX KOMIOHEHATa (PYYHO U
ayTOMAaTH30BaHO)

[IporpaMupame MalIrHa anaTku

[porpaMupame MaHUITYJIAINOHUX CHCTEMA

[IporpaMupame MEpPHO-KOHTPOJIHUX CHCTEMA

Contents/Structure of the subject:

Introduction into automation of machine tools and systems.
Elements of automated systems (sensors, actuators...)
Systems of automation

Control by switch limit

Copy systems

Active measurement systems

Numerical control (generations of development, control
type, coordinate systems, measurement systems, feed
systems, constructive structure and functioning of NC
machine tools).

Adaptive control.

Components of automated flexible systems

machine tools and trends of their development

handling systems

measuring and control systems

transport and storage systems

computing control systems

Programming AFTS of different complexity level.
Programming AFTS and their components (manual and
automated)

programming machine tools

programming handling systems

programming measuring and control systems

IpenucnutHe 06aBe3e:

VYpahere maboparopujcke BexxOe u ypal)eHn 3aganu y
OKBHDY HbHX.

Preexam duties:
Carried out labs. and obligatory tasks.

O0iMIy HacTaBe U HAYHH NPoOBepe 3HambAa:

[IpenaBama. Pauyncke (N) u maboparopujcke (L)
BexGOe. Koncynrauuje.

Hcrnr je nucMeHu U yCMeHH.

[TucmeHu jeo WcIMTA jE EIMMUHATOPAH.
Ouena ucrnmra ce (JopMHpa Ha OCHOBY ycriexa U3
71ab0paTOPHjCKUX BEKOM, 00aBE3HUX 3a/1aTaka,
MMCMEHOT U YCMEHOT JIeNa UCTIUTA.

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 labs.,
obligatory tasks, written and oral part of the exam.

Jluteparypa*Literature
P. I'atano, J. Xogonmn4: AyromaTcku (hJIEKCHOMITHU TEXHOIOIIKHA CUCTEMH, YIIOSHUK (y TIPUIIPEMH)

J. Pexenku: OcHOBH ayTOMaTH3alldje MalnHa anaTku, GakynTer TexHUIKAX Hayka, HoBu Cag

P. Tarano, J. Pexeuku, J. Xogonu4, Jb. bopoje, M. 3esbkoBuh: DrieKCHOMIHA TEXHOJIOLIKK CUCTEMH 3a 00paay
poTanMoHuX u3panaka, kmura 1, 2 u 3, ®TH-UIIM, Hosu Can, 1989.

4. B. Majcroposuh, J. Xomonnu: Hymepuuku ynpasibane mepHe mamnie, @akynrer rexunukux Hayka, Hosu Can,

1.
2.
3.
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Hpenmer*Subject: WHKEIEPCTBO IOBPLIMHA
99 MSPM 508 SURFACE ENGINEERING
VYxymnan 6poj 4acoBa y ceMecTpy Total numbers of hours per semester
Cemecrap | Ilpenasama Bexbe Semester Lectures Practices
VIII 45 6 (N)+39(L) VIII 45 6 (N)+39 (L)

Canp:kaj/cTpykrypa npeaMera:

3HaYaj MprMeHe TOCTyNaka MoAu(HUKaIija IIOBPITHHCKIX
cliojeBa y MauMHCTBY. BpcTe MOBPIIMHCKHX CiOjeBa -
Hujamantcke mpesnake, Kyonu 6op Hutpuza, Cyneprepae
npesnake, J{MjaMaHTy CIMYHHU YIJbeHUK, TBpAe IpeBiake,
Tepmanne 6apujepe, AHTHPPHUKINOHE TpeBiIake 1 JOHCKA
UMIUIaHTauja. TexHoyoruje 3a u3palay IOBPIIUHCKUX
ciojeea  —  Tepmomudy3woHu  mocTymuu  (JOHCKO
HUTPUpAE, JOHCKA LIeMEeHTaluja uTx.), [loctymnium miazma
nenosunje (IIB/I, ILIBJI, marHeTpoHCKO criatepoBame U
tn), Iloctymm Momudukanuje NOAPKAHH JOHCKUM
oombOapnoBamem IBM, IBAD, DIBS wutn.). Vrtunaj
TEXHOJIOTHje Ha KBaIWTET TmpeBlaka. [Ipobimemarnka
ONTUMU3AIHje KBaJIUTETa KO jEOHOCIIOJHHX IYIDIEKC U
BUCENIOJHUX NpEBIaKa. YIpapjbamke MpOIecHMa H3paie
MOBPIIUHCKUX ciojeBa. OCHOBHE OCOOMHE W METOJe
KOHTpOJIe KBaJMTeTa MOBPLIMHCKUX ciojeBa. ExcriepTHH
cucteMd 3a UW300p TpeBlaka Yy 3aBUCHOCTH OJ
eKcIIoaTaloHux yciosa. [IpaBuu pas3Boja M HpUMeEHe
HOBPIIMHCKUX CJIOjeBa y MAIIUHCTBY.

Contents/Structure of the subject:

Significance of surface engineering in Mechanical
Engineering. Types of surface layers — Diamond coatings,
Cubic bor nitride, Superhard coatings, Diamond like
carbon, Hard coatings, Thermal barriers, Antifriction
coatings, lon implantation technologies, thermo diffusion
processes for surface modifications (plasma nitriding,
carburising etc.). Overview of plasma processes. Plasma
deposition technologies — PVD, CVD, magnetron
sputtering etc. Modification of surface by ion
bombardment technologies — IBAD, IBM, DIBS etc.
Influence of technology at quality of surface layers.
Optimisation of surface layer quality depending on
exploiting condition — single layer, duplex layer, multi
layer coatings etc. Control of surface modification
processes. Main properties and characteristics of surface
layer — measuring methodology. Application of expert
systems in surface engineering. Further trends in
development and application of surface layers in metal
industry.

I[IpenucnutHe 06aBe3e:
VYpaljene naboparopujcke BexoOe.

Preexam duties:
Carried out labs.

O0MIM HaCTaBe U HAYUH NPOBepe 3HAMKA:

. [penasama. Pauyncke (N) u maboparopujcke (L)
BexOe. Koncynrauuje.

e  lcmur je NUCMEHH U YCMEHH.
[TucMenu feo McnuTa je elNMMHHATOPAH.

e Orrena ucnura ce (popMupa Ha OCHOBY ycIexa M3
J1a00paTOPHjCKUX BEXKOM, MACMEHOT U YCMEHOT Jiejia
UCIIUTA.

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.

Jlureparypa*Literature

1. J. Kakam, M. 3naranosuh, [Ina3zma nemosumyja 3amtutHUX npeeiaka, Hayka, beorpan, 1994.




YHUBEP3UTET Y HOBOM CAIY*UNIVERSITY OF NOVI SAD

®akyarer TexHnuknx Hayka * Faculty of Technical Sciences
MamuncTo *Mechanical Engineering

Jarym * Date:
1999-09-30

HACTABHMU ITPOT'PAM * PROGRAM OF SUBJECT

Crtpana * Page: 78

Oncek * Department: [IPOM3BOJHO MAIIHHCTBO * PRODUCTION ENGINEERING
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FLEXIBLE TECHNOLOGIES, SYSTEMS AND COMPUTER INTEGRATED MANUFACTURING

IIpeamer*Subject:
99 MSPM 531
VYkynaH 6poj 4acoBa y ceMecTpy
Cemecrap [IpenaBama Bex6e
IX 45 18(N)+18(L)+9(C)

NPUBOPU
FIXTURES
Total numbers of hours per semester
Semester Lectures Practices
IX 45 18(N)+18(L)+9(C)

Cagpaxaj/cTpyKkTypa npeamera:

e  Onmre o npuboprmMa

e  OCHOBHH €JIEMEHTH Npudopa

e  OppehuBame 1oJ10kaja paJHOr MPEIMETa Y IIPOCTOPY
- IO3ULIMOHHPAHE

e Teopujcke OCHOBE 3a IIPOjEKTOBAKLE

e MexaHu3amyja ¥ ayToMaTH3aIHja Ipuoopa

e JlHeymaTcka xuIpayiaudKa ¥ OCTaja ayToMaTH3alyja
npubdopa

e KoHcTpyKIHMja, NpUMEHa U eKcIuloaTalyja npudopa

e [lpuGopu u ypehaju Ha HyMEpHUKH YNpPaB/bAHUM
MamMHamMa H y @DIeKCHOWIHUM  TEXHOJOIIKAM
CTpYKTypama

e VHudwukanuja u crangapau3anmja npuoopa

e Ayromaruzandja NpojeKTOBama Ipubopa y3 nomoh
CaBPEMEHHUX payyHapCKUX M COPTBEPCKUX CHCTEMA

e  MOHTaXHO IEeMOHTaXXHU NpUOOpH

e  EKOHOMCKHM IpOpavdyH M ONTUMHU3AIH]a KOHCTPYKIIHje
mpubopa 1 npuMeHe nmpudopa

Contents/Structure of the subject:

e  General remarks regarding fixtures.

e  Basic fixtures elements.

e Determination of workpiece position in space -
positioning.

e Theoretical bases for planning.

Mechanization and automation of fixtures.

Pneumatic, hydraulic and other automation of fixtures.

Fixture design, application and exploitation.

Fixtures and devices at NC machine tools in flexible

technological structures.

Fixture unification and standardization.

e Automation of fixture design by means of modern
computing and software systems.

e Assembling and disassembling fixtures.

e Financial calculation and optimization of fixtures and
its application .

IpeaucnuTHe 0O6aBe3e:
VYpahene naboparopujcke
00aBe3HH 3a/1aIlH.

U padyHapcke BexOe H

Preexam duties:
Carried out laboratory and computing practices and
obligatory tasks.

OO0/ HACTaBe M HAYMH NPOBepPe 3HAMbA:

. [penaBama. Pauyncke (N), mabopatopujcke (L) n
pauynapcke (C) Bexx6e . Koncynrauuje.

. Hcrur je mucmenu u yemenu. [Tucmenu neo ucnuta je
€JIMMHHATOPAH.

¢  Omuena ucniuta ce popmMupa Ha OCHOBY ycCIiexa U3
ma00paTOPHjCKHUX ¥ PadyHAPCKHUX BEKOH, 00aBE3HIX
3aj1aTaka, MUCMEHOT U YCMEHOT Jiena HCIIUTa.

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, obligatory tasks, written
and oral part of the exam.

Jlutepatypa*Literature

1. J. Xomomwny, 1. HoBakoBuh, [Ipubopwu, Marepujan 3a npunpemy ucruta, UTIM, ®TH, 1997.
2. M. JoBuuuh, Jb. lumutpujeuh, I[lomohuu nmpubopu - npupydnuk, Mammucku daxynret, beorpax, 1987.
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FLEXIBLE TECHNOLOGIES, SYSTEMS AND COMPUTER INTEGRATED MANUFACTURING

Hpeamer*Subject:

99 MSPM 532

VYkyman Opoj 4acoBa y ceMecTpy

CemecTap

Bex6e
12(N)+18(L)+15(C)

IIpenaBama
IX 45

PE3AILE METAJIA
METAL CUTTING
Total numbers of hours per semester
Semester Lectures Practices
IX 45 12(N)+18(L)+15(C)

Cagpaxaj/cTpyKkTypa npeamera:

I'eomerpuja pe3HoOr nena anara

Hacrajame crpyrorune

Curne npu pe3amy

ToroTHe mojaBe pH 00paIH pe3ameM
Tpubonoruja pe3ama

HHuTerputeT o6paheHe mospiimae

Cpenctna 3a xmnaleme 1 moIMa3uBambe
HcnurruBame 00paaibuBOCTH

JaBauu 3a nmpaheme oBHjama nporeca pe3ama
Rexumu pezamwa u 0a3e nonaraka

CrienyjaiHi BUCOKOIIPOIYKTHBHH MOCTYIIN 00pajie
CKHJIabeM CTPYTOTHHE

OO0pajia HOBHX MarTepujaia.

Contents/Structure of the subject:

Cutting tool geometry

Chip forming process.

Cutting forces

Heat during cutting

Tribology of cutting

Machining surface integrity

Coolant and lubricants

Machinability examination

Sensors for cutting process monitoring
Cutting conditions and database

High productivity metal cutting machining
Machining of new materials.

IIpenucnnTHe 06aBe3e:
VYpaljene naboparopujcke u pauyHapcke BexOe u
00aBe3HU 3a/1al1H.

Preexam duties:
Carried out laboratory and computing practices and
obligatory tasks.

O0/1uM HACTaBe M HAYMH NPOBepPe 3HaAMWbA:

[IpenaBama. Pauyncke (N), paaynapcke (C) u
nabopatopujcke (L) Bexbe. Koncynrammje.

Hcnur je nucmenn n yemenu. [Tucmenn neo ucrimra
je

CIIMMUHATOPAH.

Ornena ucrira ce (popMupa Ha OCHOBY ycIiexa M3
71a00paTOPHjCKUX M PadyHAPCKHUX BEKOH,
o0aBe3HUX 33j1aTaKa, MUCMEHOT U YCMEHOT Jiena
UCIINTA.

Mode of studies and evaluation

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

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

is eliminatory.

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

JInteparypa*Literature

1.

I1. Kogau, [I. Munukuh: Pezame merana, Yausep3urer y Hosom Cany, Hoeu Cax, 1998.
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Ipeaver*Subject: INPOJEKTOBAILE MAIIIMHA AJTIATKH
99 MSPM 533 MACHINE TOOLS DESIGN
VYkynan 6poj yacoBa y ceMecTpy Total numbers of hours per semester
Cemecrap IIpenaBama Bex0e Semester Lectures Practices
IX 45 15 (N)+30 (L) IX 45 15(N)+30 (L)

Cagpaxaj/cTpyKkTypa npeamera:

e OmuuTe 0 pa3Bojy NPOU3BOJIA;

e [Ipouec mpojekToBama NPOU3BO/A;

e  KoHuenmuoHH npuiasu y pa3Bojy MallliHa alaTKH;
e JIpojekToBarbe KOMIIOHEHTH MaIllMHA aTaTKHU:

cHCTEM
e Hoceha cTpykTypa MannHa anatky;
e  Ocrane KOMIIOHEHTE MalllMHA aJTaTKH;

[IpeHocHa cTpyKTypa MamMHa alaTKd W ITOTOHCKH

° HcnutuBame BHUTAIHUX e€JeMEHaTa W  CKJIOIOBa

MalIlliHA aJIaTKH;

OcCHOBE MOJIyJIapHOT MPOjeKTOBamba MallliHA aJaTKH;

PaBHOMepHOCT Kpe€Tama Kjin3ada MallliHa aJIaTKnu

[ ]

o  XWIPOCTATHYKO OCIamamke U Bohewme;

[ ]

e Hoge xoHIleNIHje y TPaAKU MAIIUHA ATATKH;

o Hpopaqu BHUTAJIHHUX CJICMCHAaTa MalluHa aJIaTKH

METOJIOM KOHAaYHUX €JIEMEHATA;

e CucremH 3a ayTOMaTH30BaHH IIPOPAYYH;

e C(CucremMu 3a ayTOMaTH30BaHO IPOjEKTOBAE
KOHCTPYHCAE.

u

Contents/Structure of the subject:

e  General remarks regarding product development.

e  Process of product design.

o Conceptional approaches in the development of
machine tools.

Design of machine tool components.

Transmission structure and drive supporting structure
Other machine tool components

Testing of vital elements and assembles of machine
tools.

Basics of modular design of machine tools
Hydrostatic support and guiding

Precision of guiding

New conceptions in designing machine tools.
Calculating vital machine tool elements by finite
elements method.

Systems for automated calculation.

e Systems for automated planning and design.

IIpenucnutHe 06aBe3e:

VYpalere nmaboparopujcke Be:kOe U jenaH caMocTaNnaH
3a/1aTaK.

Preexam duties:
Carried out labs. and successfully accomplished task.

O0sMuM HACTaBe M HAYNH NPoBepe 3HAA:
. Ipenarama. Pauyncke (N) u madoparopujcke (L)
BexxOe. Koncynrarmje.

e  Ucnur je nucmenu u ycmenu. [Tucmenu ieo ucnura je

CIMMMHUHATOPAH.

e  OueHa ucruta ce OPMHIpPa HA OCHOBY yCIieXa M3
J1a00paTOPHjCKUX BEKOM, 00aBE3HMX 3a/1aTaKa,
MMCMEHOT M YCMEHOT JIEJIa MCIIHTA.

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.
obligatory task, written and oral part of the exam.

Jluteparypa*Literature

1. TII. CranxoBuh: Mammune anatke 2, KoHCTpyKIIMOHHM elneMeHTH MalluHa 3a o0pajy pe3ameM, I paljeBuHCKa Kibura,

Beorpan, 1970.

2. P.Tarano, Jb. bopojes, M. 3esproBuh: [IpopadyH riaBHIX KapaKTEpHUCTHKA MaIllMHA allaTKH 332 00pany pe3ameM,

@®TH, Hosu Cag, 1992.

3. J. Pexeuxwu, Jb: BopojeB, M. 3esproBuh: Mamune anatke - [IpeHocHa CTpyKTypa MalllMHa anaTKd - MeXxaHH4YKH

MIPEHOCHUITH, MHTEPHO n3name, HoBu Can, 1991.

4. B. Munauuh: Mamune anatke II - Cratuuka kpyroct, luHamuka, Excrioatanuja, Mammuacku ¢akynrer, beorpar,

1980.
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PAYYHAPOM MHTEI'PUCAHA ITPOU3BOAIBA (CIM CUCTEMMH)
COMPUTER INTEGRATED MANUFACTURING (CIM SYSTEMS)

Total numbers of hours per semester

IIpexmer*Subject:
99 MSPM 534
Ykynan 6poj yacoBa y ceMecTpy
Cemecrap IpenaBama Bexbe
IX 45 I5(N)+15 (L) +15(C)

Semester

Practices

15 (N) + 15 (L) + 15 (C)

Lectures

IX 45

Canp:kaj/cTpykTypa npeaMera:

VYBoJ y pauyHapoMm uHTerpucany npousBoamy (CIM) u
HE€HE KOMIIOHEHTE

@OnekcnOMIHN  TEXHOJIOMIKH CHCTEMH,
moctpojema y oksupy CIM-a
AyTOMaTH30BaHO  MPOjEeKTOBaEkE€  MPOWU3BOAA W
WHXHBEPCKH popadyH y oksupy CIM-a
AyTOMaTH30BaHO IIPOjEKTOBAKE TEXHOJIOLIKOT ITpoLeca
y okBupy CIM-a

AyTOMaTH30BaHO IIporpamupame, MaIllyHa,
MOCTPOjeHha U CIOKEHHUX cuctema y okBupy CIM-a
AyTroMaTH3anyja aJMHUHHCTPATHBHO TEXHHUYKHX H
JPYTHX aKTHBHOCTH

baze mnoparaka y oxeupy CIM-a (o mnpowusBoay,
TEXHOJIOIITKHAM TIPOLIECUMa, 00PaIJBIUBOCTH, .....)
[Ipouenype u cranmapay 3a MOBE3NBAmHE KOMIIOHEHATA
CIM-a

Metononoruja moBe3mBama KommoHeHata CIM-a y
JEAMHCTBEHY LIENMHY W IPOrPaMCKa peIlemha
KapakrepuctnuHu MoJenu padyHapoM HWHTEIPHCaHe
npousBome (CIM-a)

MallluHE U

Contents/Structure of the subject:

Introduction to computer
(CIM) and its components.
Flexible technological systems, machine tools and
devices within CIM.

Automated product design and engineering calculation
within CIM.

Automated planning of technological process within
CIM.

Automated programming of machine tools, devices and
complex systems within CIM.

Automation of administrative-technical activities and
other activities.

Data bases in frame of CIM (regarding product,
technological processes, machinability...)

Procedures and standards for linking CIM components.
Methodology of linking CIM components in the unique
assembly and programme solutions.
Characteristic models of computer
productions (CIM).

integrated manufacturing

integrated

IpenucnutHe 0O6aBe3e:
Ypalere taboparopujcke ¥ pauyHapcKe Bexoe.

Preexam duties:
Carried out laboratory and computing practices.

O0siMuM HacTaBe U HAYMH NPOBepe 3HAKA:

[penaBama. Pauyncke (N), mabopatopujcke (L) u
pauynapcke (C) Bexx6e . Koncynranuje.

Hcnur je mucmenn u yemenu. [lucmenu neo ucrura je
eJIMMHHATOPAH.

OueHa ucnmra ce popMupa Ha OCHOBY ycIlexa M3
ma00PaTOPHjCKUX M PadyHAPCKHUX BEKOH, IMACMEHOT U
YCMEHOT JieJIa UCIIUTA.

Mode of studies and evaluation

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

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

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

Jlureparypa*Literature
P. T'atamno, J. Xogomuy, B. Toguh, [I. Munukuh u npyru: PauyHapom mHTerprcana npomsBonma (CIM), yuoenuk (y

1.

2.

TIPUTIPEMH )

C. Apcoscku, 3. Apcoscku, M. Tleposuh: Pazoj CIM cucrema, CIM uenrap, Mammncku dakynrer, Kparyjesari,

1995.
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Ipeamer*Subject:

99 MSPM 535

TEXHOEKOHOMCKA OIITUMHU3ALNJA U TEXHUYKA ITPUITPEMA

IMPOU3BOJIBE

TECHNO-ECONOMICAL OPTIMIZATION AND TECHNICAL
PREPARATION OF PRODUCTION

VYkyman 0poj 9acoBa y ceMecTpy

Total numbers of hours per semester

Bex0e
IX 45 15 (N)+ 15 (L) + 15(C)

CemecTtap [IpenaBama

Semester Lectures Practices

IX 45 15 (N) + 15 (L) + 15 (C)

Cagpaxaj/cTpykTypa npeamera:

VBoa. TexHu4Ka MpUIIpeMa W 3aJlalld TEXHHOEKOHOMCKE
onTuMu3anmje. Merosne TEXHOEKOHOMCKE ONTHMH3AIIH]e.
AHaNUTUYKE W EKCIIEPUMEHTAIHE MeToZe. TEeXHOJIOUIKH
npolecH o0pajie U IPOU3BOIU Kao 00jeKTH ONITHUMU3ALIH]E.
BapujantHu ~ Mojaead  ONTHUMH3AIMjE  TEXHOJOIIKHX
mporeca. AyTOMAarM30BaHM CHCTEMH ONTHMH3aLHje
TEXHOJIOIIKMX mporeca. Onrumuzanyja NPOHU3BOJA.
Enementn xBanurera mpomsBoja. KpanmuraTuBHa H
KBAaHTUTATHBHA TEXHOJIOTHYHOCT. MeTone 3a OLEeHY
KBayuTeTa Tpom3Bona. CHCTEMH TEXHOJOIIKE IMPHIIPEMe
mpousBoame (TIIII). Mubopmanmonn campxaj cucrema
TIIII. IIpopauyH npousBogHUX NoBpiiuHA. [IpopauyH u
HOpPMAaTHBH TPOW3BOAHMX Kamanurtera. OnTUMatH{
pa3mernTaj TexHojommke onpeme. CaBpeMeHH IporpaMCcKu
CUCTEMH M TMAaKeTH 3a TEXHHUYKy 0a3y Tojaraka u
ayTOMaTH30BaHO NPOjEKTOBAbE.

Contents/Structure of the subject:

Introduction. Technical preparation and goals of techno-
economical optimization. Methods of techno-economical
optimization. Analytical and experimental methods.
Technological processes and products as objects of
optimization. Variant optimization model of technological
processes.  Automated  optimization  systems  of
technological processes. Product optimization. Elements of
product quality. Qualitative and quantitative feasibility.
Methods of estimating  product quality. Systems for
technological  preparation of production (TPP).
Informational contents of TPP system. Calculation of
production areas. Calculation and norms of production
capacities.  Optimal  distribution of technological
equipment.  Contemporary programme packages and
systems for technical data base and automated design.

IpenucnuTHe 0O6aBe3e:
VYpahene naGoparopujcke W payyHapcKe BeXOe W JiBa
o0aBe3Ha 3a/1aTKa.

Preexam duties:
Carried out laboratory and computing practices and two
obligatory tasks.

O0JiMuM HACTaBe M HAYMH NPOBeEpe 3HAKA:

. [penaBama. Pauyncke (N), mabopatopujcke (L) u
pauynapcke (C) Bexx6e. Koncynrarmje.

. HWcnut je mucmenn u ycmenu. [lucMenu neo ucrura je
€JIMMHUHATOPAH.

e  Ormena ucrmra ce GopMupa Ha OCHOBY yCIexa U3
J1a00PaTOPHjCKHUX M PauyHAPCKHUX BEKOM, 00aBE3HMX
3ajiaTaKa, MUCMEHOT U YCMEHOT Jiesia UCTIUTA.

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, obligatory tasks, written and
oral part of the exam.

Jluteparypa*Literature

1. B. Tomuh, [. baman, [IpojekroBame 1 onTHMHU3annja TeXHOIOMUX nporeca obpane, ®TH, Hosu Can, 1993.
2. J. Cranuh, YBox y TeopHjy TEXHOEKOHOMCKE oNTUMHM3alMje, Mamuacku dakynter, beorpaz, 1988.
3. VYmyrctBa 3a mpHMEHY CaBPEMEHHX IIPOTPaMCKHMX CHCTEMa M IIakeTa 3a 0a3e Mojaraka W ayTOMaTH3aIlH]jy

MIPOjEKTOBAka MMPOU3BOJIA U TEXHOIOIIKNX IpoLeca.
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IpeameT*Subject: HNPOJEKTOBAIE TEXHOJIOI'NJA TEPMHUYKE OBPAJIE
99 MSPM 571 PROCESS DESIGN IN HEAT TREATMENT TECHNOLOGY
VYkynan 6poj yacoBa y ceMecTpy Total numbers of hours per semester
Cemecrap IIpenaBama Bex0e Semester Lectures Practices
IX 45 15(N) +30(L) IX 45 15(N) +30(L)

Canp:kaj/cTpyKkTypa npeaMera:

Ioctymuu u3page ¥ ONTHMH3ALMjE TEXHOJOIIKUX
nporeca TepMUIKe 00paje

[Moctynum u3bopa ompemMe  MPeojeKTOBama MOroHa
TepMUYKe oOpaje

Koncrpykumje pasaux tumoBa mehw, mOMOhHHX
ypehaja 'y Tepmumukoj oOpaam u ypehaja 3a
yIpaBJbamke IMPOLECHMa M KOHTPOJy KBaJHTeTa Y
TepMUIKO] oOpann

[MocTynum ympapjbamba MNPOLECMMa M YIPaBJbaba
KBaJIUTETOM y TEPMUYKO] 00pau

Cucremarusaiyja rpeliaka M HAYAHU FHHUXOBOT
OTKJIamkamba y TEPMUYKOj 00pau.

Contents/Structure of the subject:

Manufacturing  processes and  processes  of
optimization of heat treatment technological processes
Choice of equipment and planning of workshops for
heat treatment

Designing different furnace types, auxiliary
equipment, control devices and devices for quality
control in heat treatment

Process control and quality control in heat treatment
Error summarization and its elimination in heat
treatment technology.

IIpenucnutHe 06aBe3e:
Ypaherne mabopartopujcke BexoOe.

Preexam duties:
Carried out labs.

O0siMuM HacTaBe U HAYMH NPOBEpe 3HAKA:

[IpenaBama. JJabopatopujcke (L) u pauyHcke (N)
BexkOe. Koncynranuje

Hcnur je mucMeHu U ycmeHu. [TucMenu eo ucnura je
€JIMMHHATOPAH.

Ouena ucnura ce popMHUpa Ha OCHOBY ycCIiexa M3
71a00paTOPHjCKUX BEKOM, TIMCMEHOT M YCMEHOT Jielia
HCTIUTA.

Mode of studies and evaluation

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

JIuteparypa*Literature

1.

W. Manrenuh, Texnonoruja repmuuke odpane yennka I u II neo.
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IIpenmer*Subject:

99 MSPM 572

ITPOJEKTOBAILE TEXHOJIOTI'MJE JIMBEIBA
PROCESS DESIGN IN CASTING TECHNOLOGY

Ykynan 6poj yacoBa y ceMecTpy

Total numbers of hours per semester

Cemecrap [MpenaBamwa Bexo6e Semester Lectures Practices

IX 45 45(L) IX 45 45(L)
Cagpxaj/cTpykTypa npeamera: Contents/Structure of the subject:
e TexHOJNOTMYHOCT M KOHCTpyKuuja omiuBka, ¢ | ¢  Technological feasibility of cast design regarding the

003UpOM Ha TEXHOJIOTH]Y U3paje

o YauBHN CHUCTEM, XPAHUTEIbH, XJIAJUIINILIEC

e Arperati 3a TOIJbCHE JIETypa Ha 0a3u jKesbe3a, JIAaKUX
JIeTypa ¥ Jerypa 000jeHix MeTaia

e TexHOMOWIKM TpoOLEC One/beHha  3a
0JIeJbCHba 32 MPUIPEMY MEIIABHHE

o  TexHouyomliKe JHHHjE 32 U3pagy Kauymna 3a yumheme
OJITMKOBAba H JIp.

TOILUBEHE,

manufacturing technology

e  Gating systems, risering, chills

e Furnaces for melting ferrous and non-ferrous based
alloy

e Technological process in melting plant and sand plant

e  Molding units, fettling shops ect.

IIpenucnuTHe 06aBe3e:
VYpaherne mabopaTtopujcke BexoOe.

Preexam duties:
Carried out labs.

O0.1MM HACTaBe M HAYHMH NIPOBepPe 3HAWbA:

. [penasama. Jlabopatopujcke (L) BexGe.
Koncynrammje.

U Hcnur je nmucmenu u ycmenu. [Tucmenu neo ucnura je
€JIMMHHATOPAH.

. Ouena ucnmra ce (JopMHpa Ha OCHOBY ycrexa M3
11a00paTopHjCcKUX BE&XOH, MHCMEHOT M YCMEHOT J1ella
UCIINTA.

Mode of studies and evaluation

e Lectures. Labs. (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 laboratory
practices , written and oral part of the exam.

Jlntepatypa*Literature

1. P. KoBau: Texnomoruja n3panae omnmmBaka, Hou Cax, 1987.
2. 'B. 3puuh, M. IIpokuh, I1. Munosuh: IIpojekroBame auBHuLa, MamuHcku dakynrer, beorpax, 1979.
3. W. b. Mareenko, B. JI. Tapckuj: O6opynoBanuje uTejHUX 11eX0B, MockBa, MammHocTpoeHue, 1985.
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TTpenmer*Subject: MMPOJEKTOBAKE TEXHOJIOTUJE 3ABAPUBAbA
99 MSPM 573 PROCESS DESIGN IN WELDING TECHNOLOGY
Ykynas O6poj yacoBa y ceMecTpy Total numbers of hours per semester
Cemecrap [IpenaBama Bex06e Semester Lectures Practices
X 45 45(N) IX 45 45(N)

Caap:kaj/cTpyKTypa npeaMera:

e  TomIoTHH NpoLECH IIPH 3aBaApPHUBAILY

o Jlebopmanuje npu 3aBapuBamy

[TpopauyH 3aBapeHHX CIIOjeBa

KonTtpona 3aBapeHnx crojeBa

[Tomohnu ypehaju npu 3aBapuBamy

W3pana 3aBapeHUX KOHCTPYKIIHja

W3pana 3aBapeHUX HOcaya

N3pana 3aBapeHux cTyOOBa

W3pana 3aBapeHuX OKBHpa

W3pana 3aBapeHNX penieTkacTuX KOHCTPYKIHMja
W3pana 3aBapeHux pesepoapa

W3pana 3aBapeHnX 1EBOBOA

W3pana 3aBapeHUX MOCyAa 0] IPUTUCKOM
W3pana 3aBapeHNX MAIIMHCKHX eJIeMEHAaTa
W3pana 3aBapeHux 6pojosa

W3pana 3aBapeHUX BaroHa

W3pana 3aBapeHux ayromobduna

Pannonuue 3a n3pajy 3aBapeHUX KOHCTPYKILHUja

Contents/Structure of the subject:
e Heat processes in welding

e Deformations in welding
Calculating welding seams
Controlling welding seams
Auxiliary equipment in welding
Producing welded constructions
Producing welded carriers
Producing welded pillars
Producing welded frames
Producing welded lattices
Producing welded tanks
Producing welded pipe-lines
Producing welded vessels
Producing welded machine elements
Producing welded ships
Producing welded wagons
Producing welded cars
Workshops for welding production

HpenucnutHe 06aBe3e:-

Preexam duties:-

O0sMIy HacTaBe U HAYUH NPoBepe 3HambAa:

. [penaBama. Pauyncke (N) BexGe . Koncynrammje.

. Hcnur je nucMenu u yemenu. [lucmenu neo ucnura je
€IIMMHUHATOPAH.

. Onena ucrira ce GOpMHpa Ha OCHOBY ycCIeXa M3
MICMEHOT U YCMEHOT JIEeNa UCTINTA.

Mode of studies and evaluation

e Lectures. Problem solving (N) practices.
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.

Jluteparypa*Literature
1. B. ITanuh: 3aBapuBame, ®TH, Hosu Can, 1987.

2. b. Cabo: 36mpka pemeHnx 3a/1aTaKka U3 3aBapHBama, (PELEeH3UPaHO U MPHUIIPEMIBEHO 32 IITAMILY)

3. B. Cab6o u np: 3aBapseuBoct Hephajyhux uenuka, [Tpupyunnk, HoBocancku Cajam /1, 1995
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Ipeamer*Subject: MATEPHUJAJIN 11
99 MSPM 574 MATERIALS 11
Ykynan 6poj yacoBa y ceMecTpy Total numbers of hours per semester
Cemecrap IIpenaBama Bexoe Semester Lectures Practices
IX 45 I15(N)+15(L)+15(C) IX 45 15(N)+15(L)+15(C)
Canp:kaj/cTpyKkTypa npeaMera: Contents/Structure of the subject:
KapakTtepuctrke 4BpCcTOT CTama. Characteristics of solid state.
Kpucranorpaduja, mpasnumne, audysuja, aucnokarmje, | Crystallography, vacancies, diffusion, dislocations,
MHUKPOIUIACTHYHA JeopMalivja U MEXaHHU3MH OjadaBama, | microplastic deformation, strengthening mechanism,

IPOMEHE IPH 3arpeBamy AeOpMHUCaHUX MaTepujaia.
Ananuza 3Hayaja  10jaBe JoMmMa  MaTtepujaia y
WHXKEHEPCKO]  MPaKCH, elacTMYHEe M IUIACTUYHE
nedopManyje Kako KOHTHHyyMa TakO U MHUKPOCKOIICKU
aCleKT MpPEeKO JAWCIIOKALMOHE TEOpHje, OjayaBame
Mmarepujaia, 1edopmanuje ycien mys3ama.

OcCHOBe NMHEapHE W HENHHEapHE CJIACTHYHE MEXaHHUKe
Joma.

Mexaau3zMu JIomMa METaTHUX,
KOMIIO3UTHUX MaTepHjaja.

Makpo W MHKPO acHeKkTH JIOMa IIpd CTaTHYKOM
onrepehemy Ha COOHO] M MOBHIICHO] TEMIIEPATYPH, PU
my3amy, 3aMopy, YTUIAjy  OKOJHMHE, METaJHHX,
KepaMUYKUX M KOMIIO3UTHHX MaTepHjana

Jlerpajanuja MeTaTHUX MaTepHjaia ycies IOBPIIMHCKE U
rajiBaHCKe KOpo3uje.

Jerpananuja noimmepa, JIOM KepaMUYKHUX MaTepujaia.

KEpaMHUIKHUX u

changes at heating of deformed materials.

Significance of material fracture in engineering practice,
elastic and plastic deformation in macro and micro aspects,
dislocation theory, material strengthening, creep
Fundamentals of linear and non-linear elastic fracture
mechanics.

Fracture mechanics of metallic, ceramics and composite
materials.

Macro and micro aspects of fracture by static loading at
room temperature and at elevated temperature, by creep, by
fatigue, by environmental influences (metallic, ceramic and
composite materials).

Degradation of metallic materials due to surface and
galvanic corrosion.

Degradation of polymers, fracture of ceramic materials.

IpenucnuTHe 06aBe3e:
VYpahene maboparopujcke
00aBe3HU 3alarfu.

U padyHapcke BexOe W

Preexam duties:
Carried out laboratory and computing practices, obligatory
tasks.

OO0 HacTaBe U HAYHH NPoOBepe 3HAKA:

. [penaBama. Pauyncke (N), paayrapcke (C) u
nabopatopujcke (L) Bexx6e. Koncynranuje.

. Hcnr je nucMeHu U yCMeHHU.
[TucMeHu neo McTUTA je eTMMHUHATOPaH.

e Ouena ucnura ce popMHUpa Ha OCHOBY ycIexa U3
71a00paTOPHjCKUX U PauyHApPCKUX BEKOU, 00aBe3HUX
3ajJjaTaKa, IMCMEHOT M YCMEHOT Jiefla UCIIHUTA.

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, obligatory tasks, written
and oral part of the exam.

Jlutepatypa*Literature

1. 'B. Ipodmak, ®usznuka meranypruja, ®usnka uspcrohe u mnacrnunoctu 1, TM®, Beorpan, 1990.

2. JI. Uluhanun, Mamunacku matepujaiu 11, mornassbe JlomoBu, dakynrer rexunukux Hayka, Hosu Caz, 1996.
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Mpeamer*Subject: MNPOJEKTOBAILE TEXHOJIOI'NJA IIVIACTHYHOCTH
99 MSPM 575 PROCESS DESIGN IN TECHNOLOGY OF PLASTICITY
Ykynan 6poj 4acoBa y ceMecTpy Total numbers of hours per semester
Cemecrap [IpenaBama Bexoe Semester Lectures Practices
VIIT 45 IS(IN)+15(L)+15(C) VIII 45 I5S(N)+15(L)+15(C)

Canp:kaj/cTpyKkTypa npeaMera:

e Opabpana nornaBJba U3 TEOPHje IIACTUIHOCTH

o JlepopMaOMITHOCT KO 3aIIPEMUHCKOT eOopMICamka

o JlepopmabumHOCT Y 0OpaIy JrmMa

e [lIpojekroBame TexHOIOTHje 00paae aedhopMucameM

e OOpagHM ¥ TEXHOJOWIKA CHCTEMH 3a o0oO0paxy
nedhopMucameM

e [IIpojexroBame nuHUja 3a 00pany AehopMmucameM

e @DnekcHOWIHM TEXHOJIOIIKM CHCTEMH 3a 00pany
nedopmucameM

Contents/Structure of the subject:

e Selected chapters of theory of plasticity

e Formability in bulk metal forming

e Formability in sheet metal forming

e Technology design of metal forming processes

e Working and technological systems for metal
forming

e Designing production lines in metal forming

e Flexible technological systems for metal forming

e Environmental aspects of planning and applying
metal forming processes

IIpequcnintHe 00aBe3e:
VYpahene nabopaTopujcke © padyHapCKe BexOe U
o0aBe3HU 3aalfy.

Preexam duties:
Carried out laboratory and computing practices, obligatory
tasks.

O0smuM HacTaBe U HAYMH NPOBEpe 3HAKA:
o [IpenaBama. Pauynrcke (N), pauyHapcke (C) u
naboparopujcke (L) Besxx6e. Koncynramuje.
e lcnwr je nMCMEeHU U YyCMEHH.
IucMeHu €0 UCTUTA je eINMMHHATOPAH.
¢ Ouena ucnura ce popMupa Ha OCHOBY ycIexa U3
71a00paTOPHjCKUX U padyyHapCKHUX BexOH,
00aBe3HHX 3aJaTaKa, MMCMEHOT U YCMEHOT Jiena
UCIHUTA.

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, obligatory tasks, written
and oral part of the exam.

Jluteparypa*Literature

1. B. Byjosuh: ledpopmadbunnoct, @axynrer TexHndkux Hayka, HoBu Cax, 1992.

2. M. Ilnanyak u np.: TexHONOTHja IUIACTHIHOCTH Y MamuHCTBY 11, @akynrer Texanukux Hayka, Hou Cam,1992.
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IIpeamer*Subject:

99 MSEP 160

ITPOJEKTOBAIBE IPUMEHOM PAYYHAPA (CAD)
COMPUTER AIDED DESIGN (CAD)

VYkynan 6poj 4acoBa y ceMecTpy

Total numbers of hours per semester

Cemectap Ipenasama Bex6e Semester Lectures Practices
VI 45 45 (C) VI 45 45 (C)
Cappaxaj/cTpykTypa npeamera: Contents/Structure of the subject:
VBox. Ipenuoctu u peaiHe moryhuoctu | Introduction. Advantages and real possibilities in
ayToMaTh30BaHOr  mpojekroBama.  Cucremarusanuja | automation design. Summarizing technical components
TEXHUYKUX komrnonentn (CAD hardver). Bpcre | (CAD hardwera). Types of design and stages of design.
npojekata u  (aza  mpojexroBama. MoryhHoctu | Possibilities of automation design stages ( concept
ayromarusaije (asa mpojekToBama (KoHIMIUpame, | building, designing, development). Geometric modelling.
KOHCTpyHCame 1 KOHCTPYKIMOHA pa3pana). ['eomerpujcko | Engineering analysis. Modelling standard and specific
Mojenupame. MHxemepcka ananmmza. Mognenupame | machine elements (pneumatic fire, steel rope, transporting
CTaHAApPIHUX W cHeuMpUYHHX ejleMeHara MamuHa | belt, chain,...) and its joints. Modelling masses and loads.

(THEyMaTHK, YeITMYHO YK€, TPAaHCIIOPTHA Tpaka, JaHaLl,...)
U mHXOoBe Be3e. Mopemmpame Mace M onTepeheme.
Monenupame CTaHIApAHUX MOJyJla MallnHa (IIOTOHCKH
MOTOp, MPEHOCHHK, HOceha KOHCTpyKIHMja, panHu ypehaj).
KpyTOKHHETHYKM ¥ eJacTHYHO KWHETHYKH MOZENH
MamvHa. [IpuHIMOKM ~ ayTOMaTH30BaHOT  (opMHUpama
MaTeMaTu4ykor H padyHckor Mojnena. OpnpehuBame
peannux ontepehema. IlpenponemuBame. Cumysanuja
NOHalIaka MEXaHUUKuX cucreMa. [Ipumena mporpama Ha
6asm MKE 3a opnpehuBame Hampesama eleMeHaTa.
[MocTynun  ayToMaTn3oBaHOI  JUMEH3HMOHHCAama H
onTUMU3AIIH]E. WnTerpamnmja TEOMETPHjCKUX "
pavyHAPCKUX Mozena. [MpuHDMIH (dopmupama
BHPTyaJHOT TporoTHna MamuHe. CHcTemaru3anyja
nporpamcke noapiike (CAD-CAE softver).

Modelling standard machine modules (driving motor,
gearbox, supporting structure, working device). Starcinetic
and elastocinetic models of machine. Principles of
automated building of mathematical and computing
models. Estimating real loads. Prepocessing. Simulate
behaviour mechanical systems. Applying FEM for
estimating stresses in machine elements. Procedures in
automated dimensioning and optimisation. Integration of
chine virtual prototyre. Sistematisation of programme
packages (CAD-CAE software).

HpenucnurHe o0aBese:
VYpahene pauyHapcke Be)XOE U IPAKTUYHHU MPOjEeKaT
cucreMa nomohy pauyHapa.

Preexam duties:
Carried out computing practices and computing design of
practical project.

O0aunm HACTaBe U HAYMH NMPOBEPE 3HAMA:

e IIpenarama. Pauynapcke (C) Bex6e. Koncynrampmje.

e Ucnut je nucmenu u ycMeHd. [lucMeHu ieo ucrura je
€IMMHUHATOPaH.

¢ OueHa ucnuta ce opMHUpa Ha OCHOBY YCIIeXa U3
padyHapCcKHX BeXOH, MPOjeKTa U YCMEHOT' HCIIHTA.

Mode of studies and evaluation

e Lectures. Computing (C) practices. 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, computer design of practical project and
oral exam.

JInteparypa*Literature

1. Bnaauh J., JoBanoBuh M.: Ayromatu3zoBano npojekroBame mainHa, ®TH; Hoeu Can (Ha pereH3uju)

2. JomanoBuh M.: Teopuja npojekroBama KOHCTpYyKIHja pauyHapoM, M®, Hunr, 1994.

3. IIpareha nokymenranuja nporpamckux nakera [-DEAS, ADAMS, ANSYS, Auto CAD, CRACAD, CRADYN,...
4. TlpojexTn MamuHa 1 ypehaja pealin30BaHH y OKBUPY Capajiibe ¢a IPUBPEIOM
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99 MSEP 161

AYTOMATH30BAHO NPOJEKTOBAILE (CAD/CAE)
AUTOMATED DESIGN (CAD/CAE)

VYkymnaH Opoj 4acoBa y ceMecTpy

Total numbers of hours per semester

Bex6e
45 (C)

Cemecrap IIpenaBama

VI 45

Practices

45 (C)

Semester Lectures

VI 45

Cajgpikaj/cTpykTypa npeamera:

YBOJ TEOPUJA NPOJEKTOBAMA. OcHoe
METOOJOTHje KOHCTpyHCama WU IIpojeKToBama. Dase
npojekroBama. KoHuemmujcko mpojextoBame. IIpoje-
KTOBalke Kao KpeaTuBaH mpouec. [IpojekTHH 3amaTax.
Onepauyje U npolueaype KOHLEHIUjCKOT MPOjeKTOBAbA.
Mertozne Tpakewma U (GopMHpama BapHjaHTHUX pelICHA.
Merone u3bopa ontumainHe Bapujante. KoHcTpyucame u
KOHCTPYKLIMOHA pa3paga. Omnepanuje U Iporeaype
o0nuKkoBama M TpopauyHa (0OJNMKOBame, H300p Mare-
pujana, mpopauyHH onrtepehema W Halpe3ama, IHMe-
H3UOHHCameE,...). Onepamuje W Tpoleaype KOHCTp-
VKIHOHE paspane (3aBpIIHK TNPOpadyHH, (HOpMHUpame
TEXHUYKE JIOKyMEHTAIHje, apXUBHPAE,...).
AYTOMATHU3ALUJA TTPOLHECA IPOJEKTOBA-
BbA. OcHoBe KOMIjyTepcke TrpaduKe M TeOMETPH)jCKO
Monenupame. Dopmupame 3D Mozena-aenoBa U CKIONOBa
(Mechanical Desktop, CATIA, Pro-Engineer, Solid
Edge....). AyTomaru3zanuja WHXEHEPCKE aHAINU3E MpHMe-
HoM CAE-nporpamckux nakera ((popMHUpame MEXaHHUKUX
MoOJiesla eJIeMEeHaTa U CKJIOIOBA, METOJ KOHAYHUX eJleMe-
HaTta, ONTUMHU3AIN]a,...). UHTerpanuja codreepa (CATIA,
MSC ADAMS, ANSYS) u dQopmupame BUPTyaTHOT
npoTtoTHna MamuHe. CUMyJalyja MoHamama BUPTYaTHOT
MIPOTOTHIIAa Ka0 KOHTPOJA TPOjeKTHOT peniema. AyToma-
TH3alMja W3pajie TEXHUYKE JOKYMEHTAlWje TPHUMEHOM
pauynapa. MoryhHoctn ckpahema mpomeca pasBoja
npousBoga (Simultanous and Concurrent Engineering,
Virtual Prototyping, Baukastensystem,...).

Contents/Structure of the subject:
INTRODUCTION. DESIGN THEORY. Function and
importance of design process. Basics of design
metodology. Conceptual design. Design as a creative
process. Project task. Phase and procedures of conceptual
design. Methods of solution variants generation. Methods
of choosing optimum variant. Construction and
constructive elaboration. Phases and procedures of
construction (choosing material, load and strain
calculation, dimensioning). Phase and procedures
constructive elaboration (final calculation, producing of
technical documentation). AUTOMATION OF DESIGN
PROCEDURES. Basics of computer graphics and
geometric modeling. Formation of 3D models - part and
ansembly design (Mechanical Desktop, CATIA, Solid
Edge). Automation of engineering analysis procedures
under the application of CAE-programs. Software
integration (CATIA, MSC ADAMS, ANSYS) and
machine virtual prototyping. Simulation of virtual
prototype behavior in application, as a verification of
project solution. Automation of technical documentation
production through computer. Possibilities for shortening
of product development (Simultaneous and Concurrent
Engineering, Virtual Prototyping).

IIpeancnurtHe odaBe3e:

J1Ba 3a1aTKa-reOMETPHjCKH MOJIEN eJIeMEHTa H CKIIOTa-
ypehaja (rpyna). [Tpopauys enementa nomohy MKE
(Mechanical Desktop, CATIA).

Preexam duties:

Two tasks-geometric models of parts and assembly-device
(group). Calculations of parts by FEM (Mechanical
Desktop, CATIA)

OO0y HACTaBe U HAYUH MPOBepe 3HAA:
o TlIpenarama . Pauynapcke (C) BexOe . [Ipe3eHranuje
npumepa. KoHcynranuje.
e JIBa TecTa y TOKY ceMecTpa Kao IIMCMEHH JI€0 HCIINTA.
e VYcmenu zeo uernmta. OneHa ucnura ce GopMupa Ha
OCHOBY YycCIleXa U3 padyyHapcKHUX 3aJaTaKa, TeCTOBA U
YCMEHOT HCIHTA.

Mode of studies and evaluation

e Lectures. Computing (C) practices. Examples
presentation. Consultations.

e The exam is written. There are two tests during the
semester.

e Oral part of the exam. The exam grade comprises the
results on computing tasks, tests and oral part of the
exam.

Jluteparypa*Literature

1. Bmamuh J.: Ayromaru3oBano npojekroBame; Hosu Can , 2007. (ckpurnTa)
2. IIpareha noxymenranuja nporpamckux nakera CATIA, Mechanical Desktop, ADAMS, ANSYS, Solid Edge
3. Ilpojextu MamuHa ¥ ypehaja pealnn3oBaHu y OKBUPY Capaiibe ca MPUBPEIOM
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99 MSZP 213

MEPEBE,KBAJIUTET U METOJE EKCIIEPUMEHATA
MEASURING, QUALITY AND EXPERIMENTAL METHODS

Yxyman 6poj 4acoBa y ceMecTpy

Total numbers of hours per semester

Cemecrap

IIpenaBama Bexbe
VI 45 I15(N) +27(L)+ 3 (C)

Semester

Practices

15(N) +27(L)+ 3 (C)

Lectures

VI 45

Cagpxkaj/cTpykTypa npeamera:

Teopuja  rpemaka. Cratuuke W JUHAMHYKE
KapaKTepHCTHKE MEpPHUX HHCTpYMEHATa.
Mertposomke KapaKTepUCTHKE MEpHHUX
MHCTpyMEHaTa.  [pemke  m1pu  HHXEHEPCKUM

MepemuMa. VHCTpYMEHTH HYNTOT, MPBOT W APYror
pena.

Mepema.

Manunynanuja,
BPEIHOCTH.

IIPEHOC u CHUMAKC MEpPECHUX

Cucremu 3a
BEJIMYMHA.

aKBU3WIM]y ¥ 00pagy MepeHHX

Contents/Structure of the subject:

Error analysis. Static and dynamic characteristics of
measuring instrument. A metrological characteristic of

measuring instruments. Errors in  engineering
measurements. Zero-, First- and Second- Order
Instruments.
Measurements.

Manipulating, Transmission and Recording data.
Engineering data acquisition and processing systems.

IlpequcnintHe 00aBe3e:

VYpahenu camoctanau 3agamnu (3), mabopaTopujcke U
padyHapcke Bexoe.

Preexam duties:

Carried out obligatory tasks (3), laboratory and computing
practices.

OO0/uM HAcTaBe U HAYUH NMPoOBeEpe 3HAA:

IIpenaBama. Paayncke (N), mabopartopujcke (L) u
pauynapcke (C) exx6e. Koncynranuje.

Ucnwmr je mucmenu u yemenn. O0a Jiena ucrnura ce TOJIaXy
y iicMeHoj popmu. ITiucmenn xeo uenura je

€JIMMHHATOPaH.

Ouena ucruTa ce popMHUpa Ha OCHOBY ycriexa u3
1a00paTOPHjCKUX U PadyHAPCKUX BEKOH, CAMOCTAIIHUX
3aJaTaKa, IMUMCMEHOT U YCMEHOT J€J1a UCTIITA.

Mode of studies and evaluation

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

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

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

Jlutepatypa*Literature
CrankoBuh: Ou3myko-TeXHWYKa Mepema (Mepema HEEIeKTPHYHUX BEIMYMHA EJIeKTPUYHUM myTem), Hayuna

1.

wk v

o

Kmura, beorpan, 1987.

B. Byuuh: OcHoBHa Mepema y pusunn, Hayuna Keura, beorpan, 1979.

J. boxuueBuh: Temesbn ayTomMatuke (MjepHU IPETBOPHULIM U Mepeme), [lIkoncka kura, 3arped, 1984.

E. O. Doeblin: Measurement Systems (Application and Design), McGraw-Hill International Book Company, 1983.
E. O. Doeblin: Engineering Experimentation (Planning, Execution, and Reporting), McGraw-Hill International

Book Company, 1995.

J. P. Holman: Experimental Methods for Engineers, McGraw-Hill International Book Company, 1994.
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Hpexmer*Subject: MOTOPH CYC
99 MSMH 601 INTERNAL COMBUSTION (IC) ENGINES
VYkynan 6poj 4acoBa y ceMecTpy Total numbers of hours per semester
Cemecrap IIpenaBama Bex0e Semester Lectures Practices
VII 60 26 (N)+4 (L) Vil 60 26 (N)+4 (L)

Canp:kaj/cTpykTypa npeaMera:

Teopujcku MKIycH MOTOpa: OTO, AM3€J], KOMOWHOBAaHH U
yommreHn - aHamm3za W mnopeheme. Ilomyreopujcku
LUKIycH. AHalnu3a CTBapHMX [HUKIyca U H300p
napamerapa IpopadyHCKor Imkiayca. llpomec usmeHe
pagHe MarepHje KoI 4-TaKTHHX MOTOpa Ca yCHUCABamEeM H
HAAMYHCHEM M CHEMU(PUIHOCTH 2-TaKTHHX MOTOpA.
Iporec cabujama. [Iporec caropesama. [Iporec mmpema.
AHanu3a HMHAMKAaTOPCKUX II0Ka3aTesba MOTOpa: CPeAmU
WHJIUKaTOPCKH  NPUTHCAK,  HMHIMKATOPCKa  CHara,
cnenuduYHa  WHIMKATOpCKa  IOTPOLIMHAa  T'OPHBA,
WH/IMKaTOPCKHU cTereH uckopumhema M creneH Jo0porte
CTBapHOI LUWKIyca. AHanu3a e(eKTHBHHX IIOKa3aresba
MOTOpa: cpelmby ePEeKTUBHN NMPHUTHCAK, e(EeKTUBHA CHAra,
MEXaHWYKH TyOHIH, crend(udHa ePeKTHBHA MOTPOIIHa
ropuBa u ¢(pEeKTHBHHU CTereH HcKopumhema. DopcaxHu
[OKa3aTeJbl MOTOpA: JIMTapcKa, KIMIHA M Clienu(puyHa
cHara. TomnotHn Owmnanc. OcTBapeme cMelle W aHaIu3a
Ipoleca caropeBama KOJ OTO M 1au3en Moropa. daze
HOPMaJIHOI TOKa caropeBama. BuJOBHM HEHOPMaJIHOT
caropeBama. PopMupame MpocTopa caropeBamba Koja 0TO
U Jqu3en Moropa. [loroHcke KapakTepUCTUKE MOTOpa:
aHanM3a  Op3WHCKHMX, CTAllMOHAPHUX, HPOIICIICPHHX,
KOMOMHOBaHMX (YHUBEp3aJHHUX), PErJaKHHUX, IPasHOT
XO/1a ¥ OCTaJINX KapaKTEPHUCTHKA.

Contents/Structure of the subject:

Theoretical cycles of engine: Otto, diesel, combined and
generalized/analysis and comparison. Semitheoretical
cycles. Real cycle analysis and selection of calculating
cycle parameters. The charge exchanging process of four-
stroke engines with unsupercharging and supercharging
and specialties of two-stroke engines. Compression.
Combustion.  Expansion.  Analyzing indicated
characteristics: mean indicated pressure, indicated power,
specific indicated fuel consumption, indicated efficiency
and goodness coefficient of real cycle. Analyzing
effective characteristics of engine: mean effective
pressure, effective power, mechanical losses, specific
effective fuel consumption, effective efficiency. Forced
characteristics of engine: the power per liter, the power per
piston surface and specific power. Heat balance. Mixture
formation and analysis of combustion process of Otto and
diesel engines. Phases of normal combustion. Forms of
abnormal combustion. Forming combustion space in Otto
and diesel engines. Characteristics of engines: analyzing
speed, stationary, propeller (feed back), combined
(generalized), governor, idle and other characteristics.

IIpenucnutHe 06aBe3e:
VYpalene mnabopatopujcke BexOe U oJ0pameH jeaaH
3a/1aTaK Ka0 CaMOCTAJIHH Pal.

Preexam duties:
Carried out labs. and successfully accomplished paper.

00K HacTaBe U HAYMH NPOBepe 3HAKA:

. [IpenaBama. Paayncke (N), u maboparopujcke (L)
BexkOe. Koncynranyje.

. Hcnur je mucmenn u yemenu. OGa ziena ucnura ce
MOJNaXy y THCMEHO) (popmu.
[TucmeHu neo ucTMTA je eNMMMUHATOPAH.

. Ouena ucnmra ce (opMHUpa Ha OCHOBY YCIIeXa U3
1ma00paTOPHjCKIX BEXKOM, CAMOCTAIHOT pajia,
NIMCMEHOT U YCMEHOT Jiefia  MCIIUTA.

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. Both parts of exam are expressed in
written form.

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

JIntepatypa*Literature:

1. M. XKuskosuh: Motopu CYC, Mammucku dakynret, beorpan, m3gama 1976. u 1985.
2. T. Topouh: OcunoBu motopa CYC, ®TH - HoBu Cax, 1994.
3. A. Credanopuh: Motopu CYC - npaktukym, Mammucku dakynrer, Humr, 1997.
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Tpenmer*Subject: MOTOPHA BO3HUJIA
99 MSMH 602 MOTOR VEHICLES
VYxymnan 6poj 4acoBa y ceMecTpy Total numbers of hours per semester
Cemecrap IpenaBarma Bexoe Semester Lectures Practices
VI 45 30(N)+15(L) VII 45 30(N)+15(L)

Cagpakaj/cTpykTypa npeamera:

Hctopujar pa3soja MoTopHUX Bo3mia. [logena MOTOpHUX
BO3MJIA. Jedununuja, KJIacuduKanmja, Ha4YMH
(byHKUMOHHCAKka, THIMYHA KOHCTPYKTHBHA peLICHa MU
KUHEMATCKE/IMHAMHUYKE ~CICUIUPUIHOCTH CHCTeMa |
CKJIOTIOBa MOTOPHHX BO3WJIA: CHOjHHIE ((DPUKLHOHE WU

XUIPOIMHAMHUYKE), Memaya (MexaHUJIKOT u
XUJPOJIUHAMHUYKOT), 3JIO0HMX MPEHOCHUKA, MOTOHCKOT
MocTa (TmaBHOT MIPEHOCHHUKA, nudepeHnmjaia,

nmojyBpaTwia M Kyhumra), pa3BoJHHKA CHare 3a IOTOH
BUIIIE OCOBMHA, Hocehe KOHCTpyKuuje, NIHEYMaTHKa,
BeIllakha TOYKOBA, OTHOJbEHA, CHUCTEMA 3a YIIPABIbAHE
(MexaHMYKOT M XMIPAyJIUYKOI) M KOYMOHOT CHCTeMa
(xuapayauuHOT u ITHEyMAaTCKOT). bes6ennocr,
€KOHOMHYHOCT, €KOJIOTHja W EProHOMHja Y CKJIOIY
CaBpeMEHHX TEHJICHIIMja Pa3Boja MOTOPHHUX BO3MJIA.

Contents/Structure of the subject:

Historical development of motor vehicles.

Definitions, classifications, mode of functioning, typical
constructive solutions and kinematic/dynamic properties
of main vehicle's system and parts: clatch (friction and
hydrodynamic), gearbox (mechanic and hydrodynamic),
propeller shafts and joints, axle drive assembly (final
drive, differential, half-axles and housing), inter-axle
drive assembly, vehicle structure, tires, wheel suspension
system, steering system (mechanical and hydraulical) and
braking system (hydraulical and pneumatical).
Development trends in vehicle safety, economics, ecology
and ergonomy.

IIpenucnuTHe 00aBe3e:
Ypahere mabopatopujcke BexOe.

Preexam duties:
Carried out labs.

O0aunm HaCTaBe U HAYMH NMPOBEpPeE 3HAMA:

. [NpenaBama. Pauyncke (N), u naboparopujcke (L)
BexxOe. Koncynrarmje.

. Hcnut je miucmenu u yemenu. O0a fena ucnuTa ce
MONaXy y mucMeHoj ¢opmu. [Tucmenu neo ucnura je
€IIMMUHATOPAH.

e  OueHa ucriuta ce popmMupa Ha OCHOBY ycriexa M3
J1a00PaTOPH]CKUX BEKOH, MMCMEHOT M YCMEHOT Jielia
HCIINTA.

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. Both parts of exam are expressed in
written form.
e The exam grade comprises the results on labs.,
written
and oral part of the exam.

JIuteparypa*Literature:

1. H. Januhujesuh, /1. Jankosuh, J. Tonoposuh, Koncrpykimja MoTopHux Bo3uia, MarmHcku ¢akynrer, beorpazn,

1996.

2. C. Mumugpar, ®@. Yacwu, B. My3ukpasuh, H. [Tosaanosuh, Cucremu ympapibama MOTOpHEX Bo3mia, DTH, Hosu

Can, 1996.

3. @. Yacwu, B. My3sukpasuh, H. [To3nanosuh, Ilpaktukym 3a nmaGoparopujcke BexOe M3 mpenMera MOTOpHA

Bo3wia, ®TH, Hosu Can, (y npunpemn)
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IIpenmer*Subject:

99 MSMH 603

IHO/bONIPUBPEJIHE MAIIWHE I
AGRICULTURAL MACHINERY I

VYxyman 0poj 9acoBa y ceMecTpy

Total numbers of hours per semester

Bexoe
18(N)+12(L)

Cemecrap IIpenaBama

VII 60

Practices

18(N)+12(L)

Semester Lectures

VII 60

Cagpaxaj/cTpykTypa npeamera:

VYBox y IpexMeT, YIO3HaBamke ca HAYMHOM paja M|
obaBe3ama cryneHara. Mammae u opyha 3a OCHOBHY 00paxy
3emsbumTa. MammHe W opyha 3a JOmMyHCKYy oOpany
3eMJBHIITA. AJITEPHATHBHH MOCTYILM 00paje 3eMJbHILTA,
MamHe M opyha 3a BuXoBO crpoBoheme. MainHe 3a
obaBJbarse BHIIE OIpeanyja y jeAHOM rpoxony. MammHe 3a
pacuname MuHepanHor yOpuBa. Mammue 3a pactypame
CTajlaka M pacuname TeqHor hyopusa. Cejanuie 3a cTpHe
ycee. Cejanuiie 3a OKOIIaBUHE U penHe Kynrype. Canuuiie.
[puHiMma ~ ceyewa  NOJBONPHBPEAHHX  MarepHjana.
Kocaunne, KOHIWIMOHEpH, MAaIlMHE 32 MAaHUITYJIAHjy
TpaBHaTUM MatepHjaiuMa. [Ipece 3a TpaBHaTe MaTepujaie.
Kutan kom6ajuu. [locTynmy u MammHe 3a )KeTBY KyKypy3a.
Mamuue 3a Baheme kpommmpa. MammHae 3a  Baljembe
mehepHe pere.

Contents/Structure of the subject:

Introduction to the subject, description of studying
procedure and students obligations. Tillage equipment,
primary tillage. Equipment for cultivating. Procedures
and equipment for nonconventional tillage. Equipment
for contemporary tillage. Combined machinery: tillage
and drilling-sowing. Machinery for fertiliser application.
Solid and liquid manure spreaders. Grain drill
machinery. Precision sowing machinery, spacing drill.
Transplanting machinery. Principles of cutting grassy
materials. Reciprocating and rotary mowers. Forage
harvesters. Grain harvesting. Combine harvesters,
components and their characteristics. Potato harvesters.
Sugar beet harversters.

IIpenucnutHe 06aBe3e:
Ypaljene nadboparopujcke BexxOe u JBa caMOCTalIHA Paja.

Preexam duties:
Carried out labs. and two individually obligatory tasks.

00K HacTaBe U HAYMH NPOBepe 3HAKA:

. [IpenaBama. Pauyrcke (N), u mabopatopujcke (L) Bexbe.
Koncynramyje.

. Hcnut je ycMeHH.

e Ornena ucrmra ce (opMUpa Ha OCHOBY ycIiexa H3
1ab0paTOPHjCKUX BEXKOM, CAMOCTAITHHX PaJIoBa
U YCMEHOI'  HCIIHTA.

Mode of studies and evaluation

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

e The exam is oral.

e The exam grade comprises the results on labs.,
obligatory tasks and oral exam.

Jlureparypa*Literature

1. M. Temmh, M. Maptunos, Ilpeamoniu 3a HaCTaBy W3 MOJHONPUBPEIHUX MaminHa, HCTUTYT 32 MeXaHHU3aIH]y,

Qdakynrer TexHHUKUX Hayka, HoBu Caz.

2. M. Temmwmh, Ilpuanmnm paga MammHA 32 JKETBY TpaBHATHX Martepwjaia, MHCTHTYT 3a MexaHm3anujy, Daxynrer

TEeXHUYKHX HayKa, 1984.

3. B. Becenunos, IlossompuBpenne mammue, IIpakTukym 3a cTyneHTe MammHTBA, VIHCTHTYT 3a MeXaHHU3aIH]y,

®daxynrer Texunukux Hayka, HoBu Cax, 1994.

4. M. Bojeoauh u mp, Mexanuzaiiyja moss0NpUBpEIHE Mpou3Bomhe, “TIpo arpap” 3emyH-Bunkosim, 1992,
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99 MSMH 604

XUIPOIIPEHOCHHUIIA Y MEXAHU3ALIUIN
HYDRAULIC POWER TRANSMISSION IN MECHANIZATION

VYkynaH 6poj 4acoBa y ceMecTpy

Total numbers of hours per semester

Bex06e Semester Lectures Practices
CemecTtap [IpenaBama
VII 60 16 (N)+14 (L) VII 60 16(N)+14 (L)
Cagpxkaj/cTpykTypa npeamera: Contents/Structure of the subject:
VYBoa y npeaMeT XUAPONpeHOCHUIM. XuapayanuHa yipa. | Introduction. Hydraulic oils. Hydraulic cylinders.

XugpounnuHapy. XuIpayludHe IyMIIE U MOTOPH.
Bentunun npurucka. Bentwin nporoka. PassonHunu.
PezepBoapu. @uitpu. Xuapoakymynatopu. Xiaambalu 3a
yme. LleBoBoau. CuHTE3a XUAPOCTATHUUKUX TNPEHOCHHUX

cucreMa. CremeH KOPUCHOCTU  XHUAPOKOMIIOHEHTH.
Perynanmja  xon — XumApompeHOCHWKa.  Perynmcann
XUIPOMOTOpH.  Perymmcane  XuapaynudHe — ITyMIIe.

XunpaynuaHu cepBo-ypehaju 3a ynpaBibambe TOYKOBHMA
KOJ MOOWIHMX MaIluHa. XHUIPOAWHAMHYKE CIOjHUIIE.
XuapoauHaMUYKH TpaHchopMaTop OOPTHOT MOMEHTA.
OnpxaBame W jgedexTaka KOJ  XHUAPOCTATHUKHX
MPEHOCHUX CUCTEMA.

Hydraulic pumps and motors. Pressure valves. Flow
regulation valves. Diverter valves. Tanks. Filters.
Hydraulic accumulators. Oil coolers. Pipelines. Synthesis
of hydraulic systems for power transmission. Efficiency
degree of hydraulic components. Regulation in hydraulic
systems for power transmission. Variable displacement of
hydraulic motors. Variable displacement of hydraulic
pumps. Hydraulic steering units for mobile machines.
Hydrodynamic  clutches. = Hydrodynamic  torque
converters. Trouble shooting and maintenance by
hydraulic systems for power transmission.

IIpenucnutHe 06aBe3e:
VYpahene maboparopujcke BexoOe.

Preexam duties:
Carried out labs.

O06auMuM HACTaBe M HAYUH NPoBepe 3HAA:

. [Mpenasama. Pauyncke (N), u naboparopujcke (L)
BexOe. Koncynrarmje.

. Hcnut je ycMeHH.

e  Orena ucriura ce popmMupa Ha OCHOBY ycIexa M3
ma00paTOPHjCKIX BEXKOM U YCMEHOT HCITUTA.

Mode of studies and evaluation

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

e The exam is oral.

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

Jluteparypa*Literature

1. B. Kenuh, Xunponpenocuruu, Hayana kmura, beorpan, 1989.

2. II. ManemeB, XuIponpeHOCHUIN Ha CpeICTBUMa Mexanu3anuje, ckpunra, @TH-Hosu Can, 1997.
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99 MSMH 605

CUMVYJIAIIMWJE U JIOTUCTUKA
SIMULATION AND LOGISTICS

VYkynan Opoj 4acoBa y ceMecTpy

Total numbers of hours per semester

Cemecrap

Bex6e
4(A)+8(N)+2(L)+16(C)

IIpenaBama
VII 45

Lectures Practices

VII 45 4(A)+8(N)+2(L)+16(C)

Semester

Canpmaj/chyKTypa npeaMera:

Jloructuka y poOHOM TPaHCIOPTY W TUCTPHOYLH)H,
UH(OpMALMOHH CHCTEMH,

[IpousBozaHa JIOTHCTHKA, TOKOBH MaTepujaia u Supply
Chain Management,
JlorucTHka — CKIIAUIITA,
KOMHCHOHHpambE,
Jloructuka pa3Boja, MPOjeKTOBamka W KOHCTPYHCAmA,
LICHA JIOTUCTHKE M KBAJIUTET,
Pauynapcke  cumyranmje
ONTUMH3AIIH]Y,
Cumynanmja cucteMa y paay Hu KOJ IPOjeKTOBamba,
Cumynainuje TOKOBa MaTepHjajia: TEOPUjCKE MOJIOTE,
OpOCTH  MOJIENIM,  TEOpHje  peloBa  YeKama,
CKIIaAUIITCHC 1 KOMUCUOHUPAE,

Pauynapcke cumynanuje paja MalldHA: MOJEIICKE
aHaIM3e, CUMYJIAlMje Kao IOJUIore 3a ONTHMH3aLHje
KOHCTpPYKIIMja U yIpaBibama (ayToMaTu3anujy),

¢msnuke  QyHKIMjEe U

Kao  Iomiore  3a

Contents/Structure of the subject:

— Logistics in merchandise transport
distribution techniques, information systems,

—  Production logistics, flow of material and Supply
Chain Management.

— Logistics of warehause, physical functions and
commissioning,

— Logostics of development, designing (and
constructioning), value of logistics and quality,

—  Computing simulation like a base for optimisat.

— Simulating systems in work and design,

— Simulating flow of material: theoretic basis,
simple models, theory of queuing , storaging and
commisioning,

— Computer simulation of machine work: model
analyses, simulation as basis for optimization
construction and regulation systems (automation)

and

IpenucnuTHe 0O6aBe3e:
Ypahene nabopaTopujcke U pauyHapcKe Bexoe.

Preexam duties:
Carried out laboratory and computing practices.

O0siMuM HacTaBe U HAYMH NMPoOBEpe 3HAMWA:

[penaBama. Pauyncke (N), ayautopse (A),
pauynapcke (C) u mabopatopujcke (L) Bexbe.
Koncynrauuje.

Hcnut je miucMenn U ycMmeHd. Ilucmenu neo ucrmra
j€ eIMMHHATOpaH.

Ouena ucrra ce popMupa Ha OCHOBY ycriexa u3
712a00paTOPHUjCKUX U pavyyHapCKUX BexOH,
MIMCMEHOT U YCMEHOT JIefla  MCIIUTA.

Mode of studies and evaluation

e Lectures. Practices ( problem solving (N), labs.
(L), auditory (A), 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,written and
oral part of the exam.

Jlureparypa*Literature
M. T'eoprujeuh, Cumynaiije y mpojeKToBamy M KOHCTpYHCAkY (Y IPUIIPEMH)

'B. 3panh., H. Kocannh, Mertone ontuMu3aiyje y npojekroBamy, MammHckH Qakynret, beorpan, 1996.
U. Friemuth, Industrielle Logistik, FIR, rwth Aachen, 1997.

M. T'eoprujeBuh, Peranna cknaanmra, Mana Benuka kiura, Hosu Cag, 1995.

H. Martin, Transport und Lagerlogistik, Vieweg, Braunschweig, 1995.

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

A
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Ipexmer*Subject: KOHCTPYUCABE, OBJIUKOBABE U IN3AJH
99 MSMH 611 CONSTRUCTING, SHAPING AND DESIGN
VYkymnan Opoj 4acoBa y ceMecTpy Total numbers of hours per semester
CemecTtap IIpenaBama Bex0e Semester Lectures Practices
VIII 45 1S(N)+15(G)+15(C) VIII 45 1S(N)+15(G)+15(C)

Cagpaxaj/cTpyKkTypa npeaMera:

Pa3Boj npousBona. JledurHucame KOHIENIUje 1 OCHOBHUX
TEeXHUYKUX KapaKTePHCTHKA IIPO3BOJA.

dakropu Koju yTH4y Ha OONMK mHpou3Boja: (YHKIH]a,
HaMeHa, CTPyKTypa, BeJM4YMHA, Marepujaji, Maca,
eproHOMCKH 3aXTEeBH, 3aXTEBM 3aIUTHTE HA pany, JU3ajH
(KoMIo3uIMja, KOMIIO3MIMOHA PABHOTEXkKA, CHMETpPH]ja,
nporopiyja, puTaMm, akieHar, 0oja, OpHAMEHT,
IUJIACTHYHOCT, CEHKE, BH3YEJHA CpPEeCTBA MH(pHPMHCAbA
UT]1.), BEJIMYNHA CEpHje, POK UCIIOPYKE, KBAIUTET, CTEIICH
uckopumhewa, IOY34aHOCT, II€Ha, HAYyMH H3paje |
TEXHOJIOTUYHOCT (OIUTMBLH, OTIPECIH, OTKOBLH, 3aBaAPECHH
CIOjeBH, JIEMJbCHHU CIIOjeBH, JICIJbEHH CII0j€BU, 3aKOBaHH
CIOjeBH, 3aBPTaWCKU  CIIOjEBH, EJIEMEHTH u3paljeHu
CTpyrameM,  TIJIOAalkeM,  pPEHIUCAkEM,  OyllIemeM,
OpyliemeM, EJIEKTPOEPO3H]jOM, npocerameM,
NPOBIIAYCHHEM,  CaBHjabeM, IYOOKHM  H3BIIAuCHEM,
HATHCKUBAKEM, HCTUCKHBAIEM H3BIIAYCHEM, BaJbabeM,
CHHTEpOBamEeM  OpusrameMm, TepMHUYKH  oOpaljeHu
CIIEMEHTH, €JEMEHTH MNpeABUlCHU 3a rajBaHH3AlMjy H
0ojeme), MOHTAaXa, 03HAYaBame, HCIUTHBAILE,
KOH3epBalHja, MaKOBame, CKIAAUIITECHE, TPAHCIOPT,
JIEKOH3epBallija, yTpauma, PYKOBame, eKCIUIoaTaIyja,
CEpPBHC, OJp)KaBame, XUTHjEHCKH 3aXTEBH, PEMOHT,
armocepunuje, Ouonomiku  (aKTOpH,  PELUKIAKA,
€KOJIOTHja, CIeljaHN 3aXTEeBU.

OOnukoBame  ympaB/baykux  opraHa.  OOJHKOBame
ambanaxe. OOnukoBame mnparehe  moKymeHTanwje.
I[Tpesenranuja npoussoa. 3alITHTA AyTOPCKOT MpaBa.

Contents/Structure of the subject:

Product development. Defining the concept and basic
technical characteristics of the product.

Factors which effect on the product shape: function,
purpose, structure, size, material, mass, ergonomics
requirements, worker protection measures, aesthetic
demands, series size, quality, degree of efficiency,
reliability, delivery date, price, production method
(castings, blanks, forgings, pressed, welded, soldered,
riveted and glued joints, parts produced by turning,
milling, planing, boring, grinding, punching, broaching,
bending, exstrusion, ...), designation, testing, assembling,
packing, transportation, storage, mounting, service,
maintenance, hygienic reguirements, repairs, atmospheric
influence, biological factors, recycling, ecology, special
demands, etc.

Shaping  control units. Shaping container. Shaping
constructive  documentation.  Product presentation.
Copyright.

IpenucnuTHe 00aBe3e:
Ypalerne rpaduuke u padyHapcKe BexOe U jejaH
CaMOCTaJIaH paj.

Preexam duties:
Carried out graphic and computing practices and one
individually obligatory task.

O0MIM HACTaBe U HAYUH NPOBepe 3HAKA:

o [lpenasama. Pauyncke (N), rpadguuxe (G) n padyHapcke
(C) BexOe. Koncynrarmmje.

e Hcnur je nucMenu u ycMmenu. [lucmenu neo ucnmra je
€IMMHHATOPAH.

¢ Ouena ucnuta ce popmMupa Ha OCHOBY yCIiexa M3
padyHapcKHX H rpaduukux BexxOH, caMocTaIaHoT
paja, MICMEHOT U YCMEHOT JIefa UCIUTA.

Mode of studies and evaluation

e Lectures. Practices (problem solving (N), graphic (G)
and 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 graphic and
computing practices, obligatory task, written and oral
part of the exam.

Jlutepatypa*Literature

1. C. Ky3manosuh, OcHoBu KoHCTpyHucama, ®TH - unarepra my6nukaruja, Hosu Cag, 1999.
2. JI. Joranosuh, C. Ky3manosuh, O6i1KoBame MallIMHCKUX KOHCTpYKIuja, Hay4Ha kura, beorpaz, 1991.
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ITOI'OHCKH CUCTEMMU U YIIPAB/BAIBE
DRIVING SYSTEMS AND CONTROL

Total numbers of hours per semester

IIpenmer*Subject:
99 MSMH 612
Ykynas 6poj yacoBa y CeMecTpy
Cemecrap [IpenaBama Bexoe
VIII 30 22 (N)+8 (L)

Semester

Practices

22 (N)+8 (L)

Lectures

VIII 30

Canp:kaj/cTpykTypa npeaMera:

Pannu ypehaju — knacudukanyja, KapakTepuCTHKE

OTIOpA.

IToroHcku MOTOPH KapaKTEPUCTUKE M MPEHOC CHAre.
[IpeHoCHHK CHare y cucTeMy, apameTpH,
KapaKTepUCTUKE MEXaHUYKHX, XUIPOJUHAMHYKHX,
MTHEYMAaTCKUX U KOMOWHOBaHHMX.

CunxpoHu3saiyja paua, epukacHoCT, KOUYCHE,
peBep3UOMITHY Pajl, pajiHa U MapajeiHa Be3a.
CranuoHapHU U Npesa3Hu pexuM paja. MojaenoBame
cucrema.

[TojMoBM ayTOMAaTCKOT yNpaBbamba, KOMIOHEHTE U
noOyHe QyHKIHje.

MareMaTHYKy OMKIC CHCTEMA Y MPOCTOPY CTakba.
OyHkIHja mperoca, GopMupame QyHKIHje IpeHoca
cioxeHunx cuctema. Kanonnuke gpopme omnmca
CHCTEMa Y TIPOCTOPY CTama

AHanu3a cTabUIHOCTH cucTeMa, (PPEKBEHTHUBHE
KapaKTepUCTUKE CUCTEMA, alre0apcku 1
(pexkBeHTUBHU KpUTEPHUjyM cTabuiHocTh. OnenHa
KBaJIUTETA YIIPaBJbarba.

CuHresa peryiaropa y KOMIUIEKCHOM H
(hpEeKBEHTHBHOM JIOMEHY. AJNTOPUTaM YIpaBJbamba.
OnTrMaiHUA CUCTEMH U MPUMEHA pavyHapa y
yIIpaBIbathy

Contents/Structure of the subject:

Operating devices - classification resistance
characteristics.
Driving motors - mechanical characteristics of
electric, pneumatic and IC motors. Power
transmission in the system, parametears,
characteristics of mechanical, hydrodynamic,
hydrostatic, pneumatic and combined power
transmissions.
Synhronisation, efficiency, braking, reversible
operation, selfbraking, serial and parallel connection.
Steady-state and transient operating regimes. Driving
systems modelling.
Concept of automated control, its components and
input functions.
Mathematical description of system in state space.
Transfer function, building of transfer function in
case of complex system. Canonic forms of system
description in state space.

System stability analysis, frequency system
characteristics, algebraic and frequency criteria of
stability. Estimating control quality.

Regulator synthesis in complex and frequency
domain. Control algorhytms.

Optimal control system design and computer
application in control.

IpeaucnutHe 00aBese:
Ypahene naboparopujcke BexOe.

Preexam duties:
Carried out labs.

O0.1MM HACTaBe M HAYHMH NIPOBepPe 3HAWbA:

[penaBama. Pauyncke (N) u naboparopujcke (L)
BexkOe. KoHcynranmyje.

HUcnur je nucmenn u yemenu. OGa ziernta ucnura ce
Nonaxxy y mucMeHoj ¢opmu. [Incmenn neo ucnmra je
€JIMMHUHATOPAH.

Ouena ucnmra ce (JopMHUpa Ha OCHOBY YCIIeXa U3
12a00paTOPHjCKUX BEKOU, MUCMEHOT U YCMEHOT JieNa
UCIHNTA.

Mode of studies and evaluation

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

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

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

Jlureparypa*Literature
H. babumn, P. Hlocrakos, [Toroacku cucteMu u ynpasibame (Y IPUIPEMH)

1.
2.
3.

A. Kpctuh, MoTopHE BydHe MaIinHe
b. Jypkosuh, EnekrpomMoTopHH MOrOHN
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CKVIAJMIITA U OITPEMA
STORAGES AND EQUIPMENT

VYkynaH 6poj 4acoBa y ceMecTpy

Total numbers of hours per semester

Cemecrap

Bexoe
15(A)+12(N)+9(L)+9(C)

[IpenaBama
45

VIII

Practices

15(A)+12(N)+9(L)+9(C)

Lectures

45

Semester

VII

Cagpxkaj/cTpykTypa npeamera:

Cknanumira (HaMeHe, ojele, ornpema),
[ManerHo ckmagumiTe (KOHCTPYKLHMja, MAallUHE U

orpeMa, ayToMaTH3alldja paja MallhHa, TOKOBa
Mmarepujaia 1 uHpopmaruja),

VYnpasibame y CKJIQJINIIHUM cucTeMHMa,
XMjepapXHjcKl HHUBOM, yJora WH(pOpMaINOHUX
TEXHOJIOTHja U TeIEKOMYHHKAIIH]a,

Komucunonnpame, KOHIICTIITH] e, ONTUMU3AIIH] e
nyTamba ¥ e(QEeKTHBHOCT, 3Ha4aj KOAUpama H
MOHHTOPUHT,

KoHTenepckn TepMuHamM (MalmliHE W OMpPEMa,
ayromarusalMja paja, TOKOBM KOHTEHepa Yy
TEpMHHAIYy U TOKOBU MH(pOpMaIHja),

Ckiagumra  pacyTux — Tepera,  ompemMa |

ayToMaru3aiyja pana,

CkIaiuIiTa KuTapuiia U onpema, npoOjJeMu Biiare u
TEXHOJIOTHja paja,

TexHOEeKOHOMCKE aHaJIu3e.

Contents/Structure of the subject:

Storages (determination, partition, equipment)
Warehouse (construction, machine and equipment,
automation of  machine work,  material and
information flow),

Management in storage systems, hierarchical level,
part of information technology and
telecommunication,

Commissioning, rough copy, optimizing paths and
effectiveness importance of codding and
monitoring,

Container terminals (machine and equipment, work
automation, flow of containers in terminals and
information flow),

Bulk cargo storage, equipment and work automation ,
Cereals storage and equipment, problems with
wetness and working technology ,

Technical and financial analysis.

IpenucnuTHe 00aBe3e:
VYpalhene nabopaTopujcke u padyHapcKe Bexoe.

Preexam duties:
Carried out laboratory and computing practices.

O0MIM HACTaBe U HAYUH NPOBepe 3HAKA:

[IpenaBama. Pauyncke (N), ayauropHe (A),
pauyHapcke (C) m mabopatopujcke (L) Bexbe.
Koncynraumje.
Hcnut je ycMeHH.

OreHa ucnmta ce opMUpa Ha OCHOBY ycIiexa H3
71a00paTOPHjCKHUX M PadyHAPCKHUX BEXKOH

n YCMCHOI' HCIIUTA.

Mode of studies and evaluation

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

The exam is oral.

The exam grade comprises the results on laboratory
and computing practices and oral exam.

J
1.
2.
3
4
5

uteparypa*Literature

M. I'eoprujesuh, Peranna cknaauiura, Mana Benuka kwura, Hopu Can, 1995.

M. I'eoprujesuh, [IpeToBap KOHTEjHEpA, KIbUra IPUIIPEMIbEHA 32 IITAMITY,

G. Appelt, Krompe, H.: Stiickgutlagerung, VEB Technik Verlag, Berlin, 1985.

J. Nitschke, Dirks G.: Planung und Realisierung eines automatisierten Lagers, Expert Verlag, Ehningen, 1990.
D. Amold, Materialflusslehre, Vieweg Verlag, Braunschweig, 1995.
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METAJIHE KOHCTPYKIIMJE
METAL STRUCTURES

VYkynan 6poj 4acoBa y ceMectpy

Total numbers of hours per semester

Bex6e
40(N)+20(L)

Cemecrap

VIII 60

[IpenaBama

Practices

40(N)+20(L)

Lectures

VIII 60

Semester

Cagpaxaj/cTpykTypa npeamera:
VYBox y nunpeamer. IIpojekToBame U KOHCTPYHCAHE
MAIIMHCKUX KOHCTpyKIMja. KoHuent noka3a HOCHBOCTH

KOHCTpYKIIHja. EnemenTn Teopuje CKEJIeTHUX
KOHCTpPYKIIHja (pewerkacre, pamcke, CKeJIeTHE
KOHCTPYKIIMje ¢ MELIOBHTHM Be3aMa, KyTHjaCTH HOCAa4d H
CyIOBH  TION  TpUTHCKOM).  Teopwja  mpopadyHa

KOHCTPYKIIMja MaTPUYHHM MeTOJaMa aHaJu3e, IoIp)KaHa
KOMIjyTepoM.  JIUMEH3HOHHCAale M  KOHCTPYHCAHe
eleMeHaTa  KOHCTpykuuja.  Emactmuna — crabuiHOCT
METaIHUX KOHCTpYKIIHja. Cnajame eJieMeHara
KOHCTpyKLHja. YHOC onTtepehiema y KOHCTPYKIH]Y.
CuHTe3a JIakKuX METAIHUX KOHCTpyKuuja. VcrnnTuBame u
Bepu(UKaLnja yCIIeIHOCTH KOHCTPYKIIH]a.

Contents/Structure of the subject:

Introduction. Planning and designing machine structures.
Structure strength proofing concepts. Elements of the
theory of fram work structures (lattice, portal, framework
structures with mixed connections, box girders, pressure
vessels). Theory of structure calculations using matrix
analysis methods, computer aided. Calculation and design
of structure elements. Elastic stability of metal structures.
Connecting  structure elements. Loading  structures.
Synthesis of light metal structures. Structure testing and
verifying its effectiveness.

IIpenucnuTHe 06aBe3e:
VYpahene taboparopujcke BexOe.

Preexam duties:
Carried out laboratory practices.

O0JMIM HaCTaBe U HAYHH NPoBepe 3HambAa:

o [lpenasama. Pauyncke (N) u naboparopujcke (L) BexGe.
Koncynraupyje.

e Hcnur je ycmeHH .

¢ Ounena ucnmra ce (hopMHpa Ha OCHOBY yCIiexXa U3
71a00paTOPHjCKUX BEKON M YCMEHOT' HCIIHTA.

Mode of studies and evaluation

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

e The exam is oral.

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

Jlureparypa*Literature

1. AyTopu30oBaHa HalHcaHa NpeaBama NPEIMETHOT HaCTaBHUKA, cTp. 120

2. M. Mowmupcku, Enementu teopuje ckenetHux koHcrpykuuja, ®TH-UuctuTyT 3a Mexanuzauujy, Hosu Cax, 1982.

3. 3.IlerxoBuh, [I. Octpuh, Meranne koHcTpyKIHje MammHorpaamhe I, Mammucku dakynrer y beorpany, beorpan,

1996.

4. M. Munocasibesuh, M. Panojkosuh, b. Ky3manosuh, OcHoBM uennuHux KOHCTpyKLHMja, ['pal)eBuHCKa Kibura,

Bbeorpan, 1984.
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TPAHCIIOPTHO-MAHHUITYJAIIMOHU CUCTEMHA
TRANSPORTING-MANIPULATION SYSTEMS

Ykynan 6poj yacoBa y ceMecTpy

Total numbers of hours per semester

Cemecrap IIpenaBama Bexoe Semester Lectures Practices
VIII 30 14 (N)+4(L)+12(C) Vil 30 14 (N)+4(L)+12(C)
IX 30 14 (N)+4(L)+12(C) 30 14 (N)+4(L)+12(C)

Canp:kaj/cTpyKkTypa npeaMera:

YBoa. TpaHCIOPTHH MaTepHjai U TPAHCIOPTHE jeANHHMIIE.
[IpopaduyH ¥ KOHCTpPYKIMja MEXaHHYKHX TpaHCIIOpTepa
(TpakacTwm, TUIOYacTH, BHcehH, eneBaTOpH, TPaBUTALIMOHH,

BUOpAIIOHN, BaJbKACTH, IIy)KHH,...) M CHEHU(DUIHUX
ypebhaja HEMPEKUIHOT TpaHCTIOpTa (TmoxpeTHa
CTEIEHMIUTA, O KUYape, IMHEYMaTCKd TPaHCIOPT,...).
OcHoBHe (yHKIMOHATHO - KOHCTPYKTHBHE

KapaKTepUCTUKE W Mojjiore 3a u3bop ypehaja mpekugHor
TPaHCIOPTA. Mexanusaiuja u ayromaru3aiuja
TPaHCHOPTHO - TMPETOBAPHUX paZoBa. AyTOMaTH30BaHU
TPaHCIIOPT. dnexcnbuiHU TPaHCIIOPTHO -
MaHUIIYJAIMOHN cHCTeMH M ypehaju (ayromarcku BoheHa
BO3WJIA, MAHUOYJIATOPH ¥  HHAYCTPUJCKH  poOOTH,
(hIeKCHOMIHN  jeHOIIMHCKA W JABOIIMHCKKA BHcehn
TPaHCIOPTEPH,...). AyTOMATH30BaHE TPAHCIIOPTHE JIHHUjE
(mpoTouHe NWHHjE y WHAYCTPHjH, JHHUjE 3a COPTHUpAIbE,
JUHUje 3a Jo3upame,...). Cucremu wu ypehaju 3a
WHACHTH(UKALN]y, KOOUpame Hu eTHKeTupame. OCHOBH
ynpaBJbabkba TPAHCIIOPTHO - MAaHUITYJIAHUOHUM CUCTEMUMA.
MopynapHO POjEeKTOBaHkE - KOMIIOHOBAHE TPAHCIIOPTHUX
cucrema.

Contents/Structure of the subject:

Introduction. Transported material and transported units.
Calculation and designing mechanical transporters (belt-,
plate-, hanging-, gravitational-, vibrating-, roll-, worm
transporters,...) and specific devices for continuous
transport (escalators, ropeways, pneumatic
transporters,...). Basic functional-constructive
characteristics and grounds for choosing devices for
discontinuous transport. Mechanization and automation of
transport-reload operations. Automated transport. Flexible
transporting-manipulation systems and devices
(automatically quided vehicles, manipulators and industrial
robots, flexible monorail and berail hanging
transporters,...). Automated transport lines (flow lines in
the industry, classifying lines, dozing lines,...). Systems
and devices for identification, coding and labelling. Basics
of controlling transporting-manipulation systems. Modular
designing — composing transport systems.

IIpenucnutHe 06aBe3e:
Ypalhene maboparopujcke 1 padyHapcKe Bexoe.

Preexam duties:
Carried out laboratory and computing practices.

O0aunm HacTaBe U HAYMH MPOBEpPeE 3HAMA:

. [penasama. Pauyncke (N), pauynapcke (C) n
naboparopujcke (L) Bexx6e. Koncynranuje.

. Hcnut je ycmeHn.

. OreHa ucnmta ce opMUpa Ha OCHOBY ycIiexa H3
J1a00PaTOPH]CKUX M PAUyHAPCKHUX BEKOM M YCMEHOT
HUCIIUTA.

Mode of studies and evaluation

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

e The exam is oral.

e The exam grade comprises the results on laboratory
and computing practices and oral exam.

JIuteparypa*Literature

1. J. Bmaguh, TpaHCHIOPTHO MaHUITYJIAITOHN CUCTEMH (Y TIPUIIPEMH)
2. J. Bmaguh, Henpexkuaau u aytomatuzoBanu tpancmnopt, ®TH, Hosu Cax, 1999.
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99 MSMH 631

I'PABEBUHCKE U KOMYHAJIHE MAIIIMHE
ENGINEERING AND COMMUNAL MACHINES

VYxyman 6poj 4acoBa y ceMecTpy

Total numbers of hours per semester

Bexoe
44(N)+8(L)+8(C)

Cemectap | IlpenaBama

IX 60

Practices

44(N)+8(L)+8(C)

Semester Lectures

IX 60

Canp:kaj/cTpykTypa npeaMera:

YBon y mpenmer. YBoj y o0acT rpal)eBHHCKAX MaIllWHA.
3emsbuinTe. MalllHe 32 YCUTHABAKE U KIACH(HKALM]Y
KaMeHa. MalliHe 32 NPOU3BOAKY, TPAHCIOPT H YrpaImby
OeToHa. MamHe 3a POU3BOY, TPAHCIIOPT U Yrpaliby
acantHor Oerona. ['paljeBHHCKE MaImMHE 32 3eMJbaHE
paznoBe - yBoJ. I'paljeBuHCKe MammHe 3a 3eMJbaHEe PaJoBe
- MalMHEe ca HempeKuIHUM panoMm. ['paleBuHCKe
MallMHe 32 3eMJbaHe PaJoBe - MaIllMHE Ca LUKINYHUM
panom. Komynanne wmammHe. MaimuHe 3a yuinheme
ymuna. Mammne 3a yumhewme cHera. MammHe 3a
onHollewe  cmeha.  MammHe 32 oJp)KaBame
KaHanu3anuje. MamirHe 3a raieme noxapa.

Contents/Structure of the subject:

Introduction. Ground and its characteristics. Stone
crushing and classifying machines. Machines for
production, transportation and building in  concrete.
Machines for production, transportation and building in
asphalt concrete. Earth moving machines-introduction.
Earth moving machines with continuous operation. Earth
moving machines with cyclic operation. Communal
machines. Street cleaning and mashing machines. Snow
removing machines. Garbage removing machine. Sewer
maintaining machines. Fire extinguishing machines.

IIpenucnuTHe 06aBe3e:
VYpaljene nadboparopujcke U pauyHapcke Bexoe.

Preexam duties:
Carried out laboratory and computing practices.

O0JiMuM HacTaBe M HAYMH NPOBepe 3HAMWA:
. IpenaBama. Pauyrcke (N), pauynapcke (C) u
naboparopujcke (L) Bexx6e. KoHcynranwje.
. Hcnut je ycmenn.
. OreHa ucrmra ce (opMupa Ha OCHOBY ycIiexa H3
71ab0paTOPHjCKUX U PavyyHapCKUX BEXKOH U
YCMEHOT
UCIINTA.

Mode of studies and evaluation:

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

e The exam is oral.

e The exam grade comprises the results on laboratory
and computing practices and oral exam.

Jlureparypa*Literature

1. M. IInaBmwmh, I'paljeBuncke mammune, Haydna kmura, beorpan, 1990.

2. B. Jertuh, I'paleBuncke u pymapcke mammae, Y HuBep3uteT y Humry, 1995.
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99 MSMH 632 CRANES
Yxymnan 6poj 4acoBa y ceMecTpy Total numbers of hours per semester
Cemecrap [IpenaBama Bex06e Semester Lectures Practices
IX 45 30(N)+9(L)+6(C) IX 45 30(N)+9(L)+6(C)
Cagpaxkaj/cTpykTypa npeamera: Contents/Structure of the subject:
VYiora w 3Hauaj, mapameTpH, KoH¢wurypamuja. I[loron | Function and importance, parameters, configuration.

JM3amba — 3aXBaTHO CPEICTBO, yXKe W JIaHall, KOTypada,
Oybam. [ToroH kperamwa — TOYAK M LIMHA, TYCCHHULA, ByYHO
yxe. [Ipoknm3aBame. 3akomeme. IloroH okperama —
00pTtHO mocrosbe. [loroH  Harumama, BHUIIOBambA,
cneuduyan MOroHd. [IOroHCKM MeXaHHW3aM — 3aXTEBH,
n300p ¥ TpoBepa MOTOHCKOT MoTopa. KounoHn cucrem —
3axTeB, u300p npoBepa KO4YHHIE. YIpaBibambe,
perynamuja, ayromaruzanuja. Hoceha koHcTpykumja —
tomosioruja,  omnrepehera, MpopadyH, — peryJaTHBa.
IToroncka uBpcroha. VYpehaju 3a orpaHuucme Xoma u
HOCHUBOCTH, curypHocuun ypehaju. Pyune, cepujcke,
MOCOBHE, HOpTaJHE, TOpPamCKe, JydYkKe, ayTo, peraiHe H
ocTaine ausaiuue, JU(ToBY, BIUbylKapu. ExkcruioaTammja,
O0e3benrocT. MogenoBame, cUMyJandja IIOHAMIAbA.
Komepuujamau codTBep NPUMEHJBHUB Y TPOjEeKTOBAY
JI3aITHIIA.

Hoisting mechanism - lifting attachment, rope and chain,
reeving system, drum. Travelling and traversing
mechanisms - wheel and rail, caterpillar, rope. Slipping.
Sloping. Slewing mechanism - turntable structure.
Dericking and luffing mechanisms, special mechanisms.
Driving mechanism — demands, choice and calculation of
driving motor. Braking system — demands, choice and
calculation of brakes. Control, topology, loading, effects,
calculation, regulations. Strength under working
conditions. Operation and load limiting devices, safety
devices. Manual, serial, overhead, portal, tower, dock,
mobile, storage and other cranes, elevators fork-lift trucks.
Exploitation, safety measures. Modelling, behaviour
simulation. Commercial software applicable in crane
design.

IpenucnurHe 00aBese:
VYpahene naboparopujcke u
rpaduuKH 3aaTaK.

padyHapcKe BexOe U

Preexam duties:
Carried out laboratory and computing practices and one
obligatory graphic task.

O0auMuM HACTaBe M HAYUH NPoBepe 3HAA:

. Ipenarama. Pauyncke (N), pauynapcke (C) u
naboparopujcke (L) Bexx6e. Koncynrammje.

. Hcnut je ycMmeHH.

. Ouena ucnmra ce (JopMHpa Ha OCHOBY YCIIeXa U3
71200paTOPHjCKUX U pauyHApPCKHUX BExOH,
rpaduuKor 3aJaTaKa M yCMEHOT HCIIUTA.

Mode of studies and evaluation

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

e The exam is oral.

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

Jluteparypa*Literature

1. H. babun, P. [llocrakoB, MammHe npeKuAHOT TpaHCTIOpTa (y MPHUIIPEMH)

2. H. babwun, Tpaacnoprae mammune 2, ®TH, Hou Cax, 1986.

3. P. Iocrakos, [IpakTuky™m 3a au3anuue (y IpUIpEMH)
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IIpenmer*Subject:

99 MSMH 633

HUCIINTUBAILE MAILLIMHA U MEXATPOHUKA
MEASUREMENT TECHNIQUES AND MECHATRONICS

VYxymnan 6poj 4acoBa y ceMecTpy

Total numbers of hours per semester

CemecTtap

BexoOe
21(N)+24(L)

[IpenaBama

IX 30

Practices

21(N)+24(L)

Lectures
30

Semester

IX

Capgpaxaj/cTpyKTypa npeamera:

Onmre mocTtaBke. EKcreprMeHTamHa aHamW3a, 3aKOHCKA
MeTojoNorHja: MepHH J1aHal U eIEMEHTH MEpHOT JIaHIIa;

OCHOBHE KapaKTepUCTHKEe MepHHX cucrema: Craruuka
KapakTepucTuka; Kammbparuja; Kiaca taunoctn; Jlunamuaka
KapakTepucTuka; [IpeHoc GpyHKIHje MepHOT cucTemMa

Knacudukanmja um ommc mnporeca; AHanu3a CUTHaIa Yy
BpPEMEHY, aMIUIMTYAU U (pekBeHIuju; JleTepMUHUCTUYKU U
ciyyajuu npouecy; ['perike

Mepeme MEXaHUUKHUX BeIUYMHA. MepHe MeToe

W3paga mnperBapaua 3a MEpeHe MEXAHWYKHX BEIMYHMHA
CIEKTPUYHUM IyTeM; Mepeme IOMaka, amncolyTHOI U
pEIIaTUBHOT U U3BEICHUX BeIM4YMHA; Mepeme cuile, MOMEHTa
MeXaHU4YKe CHare; Mepeme  INPUTUCKA,  allCOIYTHOT,
penatMBHOr M audepeHuujamHor; Mepeme  IMPOLECHUX
BeJIMuMHA; Mepeme Mace U MaceHOr MpoToka; MHaycTpujcko
Bapeme M Jlo3upame; Mepeme MaceHOr U 3alpeMHUHCKOT
poToka; Mepeme HuB0a; Mepemwe TemMIreparype;

[Ipunpema MepHUX mogaTaka; MepHa mojadana 3a MEXaHHYKE

BenmunHEe;  Mepeme y  mHayctpuju;  OcobeHocTH
HHIYCTPHjCKOT  Mepema;  3amTHTe; EX-  OKpyKeme;
"NHTenureHTHU" CEH30pH, IIOBE3UBAKE CEH30pa Y MpEXY,

JUTHUTAJIHA KOMyHI/IKaL[I/Ija 1 MEPHO-YIIpaBJbauyKu CUCTEMA,

Contents/Structure of the subject:

General concepts Experimental engineering analysis, legal
metrology; The measurement systems and its elements;
Generilazed characteristics of measurement systems; Static
characteristics; Dynamic characteristics; The operational
Transfer Function;

Classifying and describing processes; Signal analysis in time,
amplitude and frequency; Deterministic and random processes;
Errors

Measuring mechanical quantities; Measuring methods;
Measuring stress and strain; Strain gages; Wheatson's bridge;
Error reduction; Constructing transducers for measuring
mechanical quantites; Measuring mation and derivatives,
absolute and relative; Measuring force, torque,and power;
Pressure measurement; absolute relative and differential
pressure. Measuring process data Measuring mass and mass
flow; Industrial weighing and dosing; Flow measurement;
Level measurement; Temperature measurement;

Manipulation of data Measuring amplifiers for mechanical
quantities; Industrial measurement; Industrial environment,
Protection; EX- protection; “Intelligent” sensors, digital
communication between systems;

IpeaucnuTHe 0O6aBe3e:
Ypahene nabopaTtopujcke BexOe.

Preexam duties:
Carried out labs.

O0MIM HacTaBe U HAYMH nmpoBepe 3Hamba:

IIpenaBama. Pauyncke (N), u maboparopujcke (L)
BexkOe. Koncynranmyje.

Hcnur je ycmenu.

Orena ucrira ce opMupa Ha OCHOBY ycriexa H3
7m1a00paTOPHjCKIX BESKOM M YCMEHOT HCIIUTA.

Mode of studies and evaluation:

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

The exam is oral.

The exam grade comprises the results on labs. and oral
exam.

Jluteparypa*Literature

1.
2. E. Doebelin, Measurement systems, McGraw Hill, 1976

3. A.Piersol, J. Bendat, Random Data, McGraw Hill, 1982

X. JInuen, Meroze uCIUTUBa®ka MaIIUHA, CKPUIITA
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Mpexmer*Subject: METOJOJIOTUJA KOHCTPYUCAIBA
99 MSMH 634 DESIGN METHODOLOGY
VYkynan 6poj 4acoBa y ceMecTpy Total numbers of hours per semester
Cemectap IIpenasama Bex06e Semester Lectures Practices
IX 30 20(N)+10(C) IX 30 20(N)+10(C)

Cagpaxkaj/cTpykTypa npeamera:

YBom y unpeamer. MeTojos0rHja  pas3Boja  HOBHX
npousBoza. Ctapanauku npouec. [Ipouec nHKemepckor
npojekroBama. daza KoHIENuMjcKor npojekrosama. daza
KOHCTpyHcama Jerajba. daza paspane KOHCTPYKTHBHE
JIOKyMeHTamnuje. MeTofonoruja aHajum3e u ycaBpIllaBama
KOHCTpyKuuja. Metomomnoruja o6e30ehema KBamuTeTa
KOHCTpyKIHje. MeTomooruja OIeHe HHBOA KBaJHTETa

KOHCTPYKLIMjeé — MEeToJa BpeTHOBama. MeTooJorHja
OIITHMHM3ALH]je KOHCTPYKLHUje - METOH
BUILEKPUTEPHjyMCKE  oNTUMH3anuje.  Meromoioruja

IUTAaHUpamkha HUCIHUTUBAka MAIIMHCKAX KOHCTPYKIIH]a.
Merononoruja yrpasibama pasBojeM. Hmxemep Kao
pykoBogwian. Ilonutuka ¢opmupama LeHe 3a HOBE
HPOH3BO/IE.

Contents/Structure of the subject:

Design methodology - introduction. Methodology of new
products development. Creative process. Process of
engineering design. Conceptual design stage. Detail
design stage. Constructive documentation elaboration
stage. Construction analysis and improving methodology.
Providing construction quality. Estimation of
construction quality level methodology - value analysis.
Methodology  of construction  optimisation -
multicriterion optimization method. Methodology of
planning and checking mechanical construction.
Methodology of development managing. Engineer as a
manager. Costs creating policy for new products.

IlpenucnuTHe 00aBe3e:
VYpalere pauyHapcke BexxOe U TPH caMOCTaIHA paja.

Preexam duties:
Carried out computing practices and three
accomplished obligatory tasks.

individually

O0sMIM HACTaBe U HAYUH NPOBeEpe 3HAKA:

. [MpenaBama. Pauyncke (N) u pauynapcke (C) Bexbe.
Koncynrauuje.

. Hcnur je ycMmeHH.

. Ouena ucnmra ce (JopMHpa Ha OCHOBY yCIIeXa U3
padyHapCKHX BEXOU, CAaMOCTAIHHX PaZoBa U
YCMEHOI' HCIIHTA.

Mode of studies and evaluation

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

e The examis oral.

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

Jlutepatypa*Literature

1. C. Ky3manosuh, Metoponoruja kouctpyucama, ®TH, Hosu Cax, 1998.

2. B. Mumaunh, Teopuja mpojekToBama TEXHOJOIIKHAX cucTema, MammHcku (akynrer y beorpamy - JYIIUTEP

3ajeqnuna, beorpaxm, 1987.

3. J. E. Shigley, Mechanical Engineering Design, 3" Edition. McGraw-Hill Kokagkusha Ltd. 1977.
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IIpeaver*Subject: KOHCTPYUCABE, OBJIMKOBABE U IU3AJH
99 MSMH 611 CONSTRUCTING, SHAPING AND DESIGN
VYkyman 0poj 9acoBa y ceMecTpy Total numbers of hours per semester
Cemecrap [IpenaBama Bexoe Semester Lectures Practices
VI 45 IS(IN)+15(G)+15(C) VIII 45 IS(IN)+15(G)+15(C)

Canp:kaj/cTpykrypa npeaMera:

Pa3Boj mpomssoga. JleduHrcame KOHIENINjEe U OCHOBHUX
TEeXHUYKUX KapaKTEPHUCTHKA IIPO3BOJIA.

®daxkTopu KOjU yTHYy Ha OONMK Mpou3Boja: (yHKIHja,
HaMeHa, CTPYKTypa, BeJIMYMHA, MaTepujaj, Maca,
€proHOMCKH 3aXTEBH, 3aXTEBU 3aIUTHTE HA pany, JU3ajH
(KOMITO3UIIMja, KOMITO3UIIMOHA PABHOTEX A, CHMETPH]a,
nporopiyja, puTam, akneHar, 0o0ja, OpPHaMEHT,
IUTAaCTUYHOCT, CEHKE, BH3YyEJHa CpeACTBa MH(pOpPMHUCAma
WTI.), BEJIMYMHA CEpHje, POK UCIIOpYKE, KBAJIHUTET, CTEIICH
nckoputhema, IMOY34aHOCT, IIHA, HAYWMH U3page |
TEXHOJIOTUYHOCT (OIUTMBLIH, OTIPECLH, OTKOBLH, 3aBaPECHH
CIIOjeBH, JIEMJbEHH CIIOjeBH, JICTUBCHH CIIOjeBH, 3aKOBAHU
CIIOjeBH, 3aBPTAlCKU CIIOjEeBH, €IeMEHTH u3palheHn
CTpyrameM, [JIOJAamkeM,  peHIUcameM,  OyllemeM,
OpyLIemeM, eIIeKTPOEPO3HjOM, IpocenameM,
[IPOBJIAaYeeM, CaBHjambeM, JOyOOKHM  H3BIAa4eHEM,
HATUCKHBAKEM, WCTUCKHBAEM H3BIAYCHEM, BaJbatbeM,
CHHTEpOBameM  Opu3rameMm, TepMHuYkd  oOpalheHu
€JIEMEHTH, €JIEMEHTH MpeaBul)eHH 3a TajBaHU3aLUjy |
6ojeme), MOHTaXa, O3Ha4yaBame, UCTINTHBAbE,
KOH3epBaluja, IIaKOBamke, CKIAJUIITEHE, TPaHCIOPT,
JIEKOH3epBallja, yrpauma, PYKOBame, eKCIUIoaTaIyja,
CepPBHC, OJpXKaBame, XWUTHjEHCKH 3aXTEBH, PEMOHT,
atMochepmnnje, Ouomomkyd  (AKTOPH,  PEIHKIAKa,
€KOJIOTHja, CIIeIIHjaTHN 3aXTEBH.

ObnukoBame  ympaBibadkux  opraHa.  OOmmkoBame
ambanaxxe. OOmukoBame mparehe moKymeHTamwje.
[IpeseHTanuja nponssoa. 3alITUTa AyTOPCKOT MPaBa.

Contents/Structure of the subject:

Product development. Defining the concept and basic
technical characteristics of product.

Factors which effect on the product shape: function,
purpose, structure, size, material, mass, ergonomics
requirements, worker protection measures, aesthetic
demands, series size, quality, degree of efficiency,
realibility, delivery date, price, production method
(castings, blanks, forgings, pressed, welded, soldered,
riveted and glued joints, parts produced by turning,
milling, planing, boring, grinding, punching, broaching,
bending, exstrusion, ...), designation, testing, assembling,
packing, transportation, storage, mounting, service,
maintenance, hygienic reguirements, repairs, atmospheric
influence, biological factors, recycling, ecology, special
demands, etc.

Shaping  control units. Shaping container. Shaping
constructive  documentation.  Product presentation.
Copyright.

IpeaucnuTHe 0O6aBe3e:
VYpahene rpaduuke u padyHapcke BexOe U jenaH
camocTaJlaH paj.

Preexam duties:
Carried out graphic and computing practices and one
individually obligatory task.

O0siMuM HacTaBe U HAYMH NMPoOBepe 3HAMWA:

e [Ipenasama. Pauyncke (N), rpaduuke (G) u pauyHapcke
(C) Bexo6e. Koncynrauuje.

e Ucnut je miucMenu U ycMeHu. [lucmenn geo ucnmra je
€NMMHUHATOPAH.

¢ Ourena ucriuta ce popmMupa Ha OCHOBY ycriexa U3
pauyHapcKux U rpaduukux BexXOH, caMoCTajIaHoT
pajia, NMCMEHOT M YCMEHOT JieJia UCIIUTA.

Mode of studies and evaluation

e Lectures. Practices (problem solving (N), graphic (G)
and 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 graphic and
computing practices, obligatory task, written and oral
part of the exam.

Jlureparypa*Literature

1. C.Ky3manosuh, OcHoBH KOHCTpyHcama, ®TH - uaTepHa mybmmkammja, Hou Cax, 1999.
2. . Josanosuh, C. Ky3manosuh, OGMMKOBamke MAITMHCKIX KOHCTpYKIWja, Hayuna kmura, beorpam, 1991.
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IHOT'OHCKHU CUCTEMMU U YIIPABJ/BAIBE
DRIVING SYSTEMS AND CONTROL

Total numbers of hours per semester

IIpenmer*Subject:
99 MSMH 612
Vxymnan 6poj 4yacoBa y ceMecTpy
Cemecrap [TpenaBama Bex6e
VIII 30 22(N)+8(L)

Practices

22(N+8(L)

Semester Lectures

VIII 30

Canp:kaj/cTpyKkTypa npeaMera:

e Pannu ypehaju — xnacudukanmja, KapakTepHCTHKE
oTropa.

e JIOroHCKH MOTOPH KapaKTEPUCTHKE ¥ MPEHOC CHare.
[IpeHOCHHK CHare y CHCTEMY, HapaMeTpH,
KapaKTEePUCTHKE MEXaHWYKUX, XUIPOAUHAMHYKHX,
[THEYMaTCKHX U KOMOMHOBAHUX.

e CuHXpoHH3alHja paja, ePUKaCHOCT, KOYCHE,
peBep3uOMITHH pajl, pajiHa U apajeiHa Be3a.
CranuoHapHU U NpeJia3Hu PeKUM pajia. MojenoBame
cucrema.

e [lojMOBH ayTOMATCKOT yIpaBibatbha, KOMIIOHEHTE U
noOyrHe QyHKIHje.

e MareMaTH4KU OMUC CHCTEMA y TIPOCTOPY CTamba.
®dyHKIHWja mperoca, GopMupame QyHKIHje IpeHoca
CIIOXKEHHX cucTeMa. KaHoHnuke opme onmca cucrema
y IPOCTOPY CTamba

e Amnanuza cTaOWIIHOCTH CUCTEMa, (PpEKBEHTHBHE
KapaKTEePUCTHKE CUCTEMa, are0apcKu 1
(peKBEHTUBHU KpUTEPHjyM cTabuiaHocTh. OrieHa
KBaJIUTETA YIPaBJbarba.

e (CunTtesa peryjaTopa y KOMIUIEKCHOM U
(pEKBEHTHBHOM JOMEHY. AJITOPUTaM yIPaBIbarba.

e OnTUMaNHU CHCTEMH ¥ IPUMEHA payyHapa y
YIIPaBJbaby

Contents/Structure of the subject:

e Operating devices - classification resistance
characteristics.

e Driving motors - mechanical characteristics of
electric, pneumatic and IC motors. Power transmission
in the system, parametars, characteristics of
mechanical, hydrodynamic, hydrostatic, pneumatic and
combined power transmissions.

e Synhronisation, efficincy, braking, reversible
operation, selfbraking, serial and parallel connection.
Steady-state and transient operating regimes. Drawing
systems modelling.

e Concept of automation control, its components and
input functions.

e Mathematical description of system in state space.
Transfer function, building transfer function in case of
complex system. Canonic forms of system description
in state space.

e System stability analysis, frequency system
characteristics, algebraic and frequency criteria of
stability. Estimating control quality.

e Regulator synthesis in complex and frequency domain.
Control algorhytms.

e Optimal control system design and computer
application.

IIpenucnutHe 06aBe3e:
Ypahene maboparopujcke BexoOe.

Preexam duties:
Carried out labs.

O0siMuM HacTaBe U HAYMH NPOBEpe 3HAKA:

. [penaBama. Pauyrcke (N) u maboparopujcke (L)
BexkOe. Koncynrarmje.

. Hcnur je nucmenu u yemenu. OGa ziernta ucnura ce
nonaxy y nmcMeHoj popmu. [lucmenn neo ucnura je
€JIMMUHATOPAH.

e  Orena ucriuta ce popmMupa Ha OCHOBY ycIexa M3
m1a00paTOPHjCKIX BEKOHM, MACMEHOT U YCMEHOT Jiejia
HCIIHTA.

Mode of studies and evaluation:

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

e The exam is written and oral. Both parts of the exam
are expressed in written form 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. H. ba6un, P. lllocrakos, [ToroHcku cucteMu 1 ynpasibamwe (y NPUIIPEMH)

2. A. Kpcruh, MoTopHe ByuHe MaliHe
3. b. Jypkosuh, ExekrpoMoTOpHU 1TOrOHH
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IIpexmer*Subject:

99 MSMH 613

CKVIAJMIITA U OITPEMA
STORAGES AND EQUIPMENT

VYxyman 6poj 4acoBa y ceMecTpy

Total numbers of hours per semester

Cemectap Bex6e

VI 45 15(A)+12(N)+9(L)+9(C)

IIpenaBama

Semester Lectures Practices

VII 45 15(A)+12(N)+9(L)+9(C)

Cagpaxaj/cTpykTypa npeamera:
—  CxraaumTa (HaMeHe, Mojelne, ornpema),

— TlamerHo ckmagumite (KOHCTPYKLMja, MalIMHE U

orpema, ayroMmMaru3aldja paja MallhHa, TOKOBa
Marepujana u uHdopmanuja),

—  VYmnpasmame y CKJIQIUIIHUM cucTeMHMa,
XHjepapXujcKl  HUBOW, yJora HWH(POPMAIUOHUX
TEXHOJIOTHja U TeIEKOMYHHKAIIH]a,

—  Kowmucunonnpame, KOHIICTIITH] e, ONTUMU3AIIH]E
nyTamka H  e(EeKTUBHOCT, 3HAaudaj KOAWpama U
MOHHUTOPHHT,

— KoHrenepckn TepMuHanmM (MamMHE W ONpeMa,
ayTomarusalMja paga, TOKOBM  KOHTEHepa Y
TEpMHHAIIy U TOKOBU MH(pOpMaIHja),

— Cxiaauimura  pacyThx — Tepera,  ompeMa U

ayTomaru3zalgja paja,

— CxiaguiuTa XWTapula U onpema, npodieMu Biare u
TEXHOJIOTHja paja,

— TexHOEKOHOMCKE aHAJIH3e.

Contents/Structure of the subject:

—  Storages (determination, partition, equipment)

—  Warehouse (construction, machine and equipment,
machine work automation, material and information

flow),

— Management in storage systems, hierarchical levels,
role of information technology and
telecommunication,

— Commissioning, rough copy, optimizing paths and
effectiveness , importance of coding and monitoring,

— Container terminals (machine and equipment, work
automation, flow of containers in terminals and
information flow),

—  Bulk cargo storage, equipment and work automation,

—  Cereals storages and equipment, problems with
wetness and working technology ,

— Technical and financial analysis.

IIpenucnuTHe 06aBe3e:
Ypaljene naboparopujcke U pauyHapcke Bexoe.

Preexam duties:
Carried out laboratory and computing practices.

00K HacTaBe U HAYMH NPOBepe 3HAKA:

. [IpenaBama. Pauyncke (N), ayaurophe (A),
pauynapcke (C) u nmabopatopujcke (L) BexOe.
Koncynrauuje.

. HUcnur je ycmenu.

o Ouena ucnuta ce popMHUpa Ha OCHOBY ycIexa U3

71a00paTOPHjCKUX M PavyHapCKUX BEXOH U yCMEHOT
UCIHUTA.

Mode of studies and evaluation

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

e The exam is oral.

e The exam grade comprises the results on laboratory
and computing practices and oral exam.

Jlntepatypa*Literature

1. M. I'eoprujesuh, Peramna cknagumra, Mana Benuka ksura, Hosu Cax, 1995.

wok v

M. I'eoprujesuh, [IpeToBap KOHTEjHEPA, KIbUra IPUIIPEMIbEHA 32 IITAMITY,

G. Appelt, Krompe, H.: Stiickgutlagerung, VEB Technik Verlag, Berlin, 1985.

J. Nitschke, Dirks G.: Planung und Realisierung eines automatisierten Lagers, Expert Verlag, Ehningen, 1990.
D. Amold, Materialflusslehre, Vieweg Verlag, Braunschweig, 1995.
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Ipeamer*Subject:

99 MSMH 614

METAJIHE KOHCTPYKIIHUJE
METAL STRUCTURES

VYkymaH 6poj 4acoBa y ceMecTpy

Total numbers of hours per semester

Bex6e
40(N)+20(L)

Cemectap

Vil 60

[IpenaBama

Practices

40(N)+20(L)

Semester Lectures

VIII 60

Canp:xaj/cTpykTypa npeaMera:
YBox y mpenmer. IIpojekToBame W KOHCTpyHCAme
MAIIMHCKUX KOHCTpYyKIuja. KoHIenT moka3za HOCHBOCTH

KOHCTPYKLHja. Enementu Teopuje CKEJIETHHUX
KOHCTPYKLHja (pemeTkacre, pamcke, CKeJleTHe
KOHCTPYKIHUje ¢ MEIIOBUTUM Be3aMa, KyTHjaCTH HOCAud U
CYIOBHM TIOA  TNpUTUCKOM). Teopuja  mpopayyHa
KOHCTpPYKILIMja MaTPUYHUM METOJaMa aHallu3e, MoJpiKaHa
KoMIjyrepoM.  J[MMEH3MOHHCAamEe ¥  KOHCTPYHCAHE
ejleMeHaTra  KOHCTpykuuja. Emactuyna — craOwiHOCT
METaITHUX KOHCTpYKIHja. Crajame eJleMeHaTa
KOHCTpyKIHja. YHOc onrepehema y KOHCTPYKIH]Y.

CuHTE3a JIaKUX METAJTHUX KOHCTpyKUMja. McnuTHBame u
Bepu(rKaIyja yCIenrHOCTH KOHCTPYKIIH]ja.

Contents/Structure of the subject:

Introduction. Planning and designing machine structures.
Structure strength proofing concepts. Elements of the
theory of fram work structures (lattice, portal, framework
structures with mixed connections, box girders, pressure
vessels). Theory of structure calculations using matrix
analysis methods, computer aided. Calculating and
designing structure elements. Elastic stability of metal
structures. Connecting  structure elements. Loading
structures. Synthesis of light metal structures. Structure
testing and verifying its effectiveness.

IIpenncnutHe 06aBe3e:
Ypahene maboparopujcke BexoOe.

Preexam duties:
Carried out labs.

O06aMuM HACTaBe M HAYUH NPoBepe 3HAA:

o [Ipenasama. Pauyncke (N) u naboparopujcke (L)
BexOe. Koncynrarje.

e Hcnur je ycmenu .

e OueHna ucniura ce (opMHUpa Ha OCHOBY yCIIeXa U3
1ma00paTOPHjCKIX BEKOM U YCMEHOT HCIIHTA.

Mode of studies and evaluation:

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

e The examis oral.

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

Jluteparypa*Literature

1. AyTtopu3oBaHa HamHcaHa IpeaBamba IPeIMETHOT HacTaBHUKa, cTp. 120

2. M. Mowmupcku, EnemenTn Teopuje ckenernux koncrpykuuja, @TH-UuctutyT 3a Mexanuzanujy, Hosu Can, 1982.

3. 3. Ilerkoruh, JI. Octpuh, MeTanHe koHCTpyKIHje MamuHOrpaame I, Mamuncku dakynret y beorpany, beorpan,

1996.

4. M. MunocasseeBuh, M. PagojkoBuh, b. Kysmanosuh, OcHOBH 4ennmuHNX KOHCTpYKIHja, [ paeBuHCKA KibHTa,

Bbeorpan, 1984.
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99 MSMH 615

TPAHCIHOPTHO-MAHUIIYJIAIIUOHU CUCTEMHA
TRANSPORTING-MANIPULATION SYSTEMS

VYkymnan 6poj 4acoBa y ceMectpy

Total numbers of hours per semester

Cemecrap IIpenaBama Bexbe Semester Lectures Practices
VIII 30 14 (N)+4(L)+12(C) VIII 30 14 (N)+4(L)+12(C)
IX 30 14 (N)+4(L)+12(C) IX 30 14 (N)+4(L)+12(C)

Cagpaxaj/cTpykTypa npeamera:

VYBoa. TpancnopTHH MaTepujal ¥ TPaHCIIOPTHE jeJUHUILIE.
[IpopauyH W KOHCTpPYKLMja MEXaHMYKHX TpaHCIOpTEpa
(TpakacT, utouactu, Bucehu, eneBaTopH, rpaBHUTALMOHH,
BUOpaLMOHY, BaJbKACTH, IYXHH,...) W CICHUPUIHUX
ypehaja HenpekuaHOT TpaHCHopTa (ITOKPETHA CTETIEHHIITA,
KI4gape, ITHEYMaTCKH TPaHCIIOPT,...). OcHOBHE
(YHKIMOHATHO - KOHCTPYKTHBHE KAapaKTEPHCTHKE |
momiore 3a m30op ypehaja TPEeKHTHOT TpaHCIIOPTA.
Mexanu3anmja W = ayToMaTH3alyja TPAHCIOPTHO -
NIPETOBApHUX  pajgoBa. AyTOMAaTW30BaHW  TPAHCIIOPT.
®rexcHOMITHY TPAHCIIOPTHO — MaHUITYJIAl[MOHU CUCTEMHU U
ypehaju (ayromMaTcku BoljeHa BO3WIIA, MAHMITYJATOPH H
UHIYCTPHJCKU pOOOTH, (ISKCHOWIHU jEJIHOUIMHCKH |
JBOIIMHCKHM BHCEhM TpaHCIOPTEpH,...). AyTOMaTnzoBaHe
TPaHCIIOPTHE JIMHHUje (TMPOTOYHE JIMHHUjE Y HHIYCTPHjH,
JMHUjE 32 COpPTUpambe, JIMHHjE 32 J03Hpame,...). CucteMu
u ypebaju 3a UHACHTH(QHKALHW]y, KOIOHpame W
erukerupame. OCHOBH yIpaBjbarmba TPAHCIIOPTHO -
MAaHUITYJIAIHOHUM CHCTeMHMa. MOIyJIapHO MPOjEeKTOBAKBE
- KOMIIOHOBA-€ TPAHCIIOPTHHUX CHCTEMA.

Contents/Structure of the subject:

Introduction. Transport material and transport units.
Calculating and designing mechanical transporters (belt-,
plate-, hanging-, gravitational-, vibrating-, roll-, worm
transporters,...) and specific devices for continuous
transport (escalators, ropeways, pneumatic transporters,...).
Basic functional-constructive characteristics and grounds
for  choosing devices for discontinuous transport.
Mechanization and automation of transport-reload
operations. Automated transport. Flexible transporting-
manipulation systems and devices (automatically quided
vehicles, manipulators and industrial robots, flexible
monorail and berail hanging transporters,...). Automated
transport lines (flow lines in industry, classifying lines,
dozing lines,...). Systems and devices for identification,
coding and labelling. Basics of controlling transporting-
manipulation systems. Modular designing — composing
transport systems.

IpenucnuTHe 006aBe3e:
VYpalene naboparopujcke U padyHapcKe Bexoe.

Preexam duties:
Carried out laboratory and computing practices.

O0sMIM HACTaBe U HAYHH NPoBepe 3HambAa:

. [penasama. Pauyncke (N), pauynapcke (C) n
naboparopujcke (L) Besxx6e. Koncynranuje.

. Hcnur je ycmeHu.

e  OueHa ucruta ce GOpMHUpPa HA OCHOBY ycriexa U3
J1a00PaTOPHjCKUX M PauyHAPCKHUX BEXKOH U YCMEHOT
UCIIHUTA.

Mode of studies and evaluation:

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

e The exam is oral.

e The exam grade comprises the results on laboratory
and computing practices and oral exam.

Jlureparypa*Literature

1. J. Bnaguh, TpaHCHIOPTHO MaHUITYJJALIMOHH CUCTEMH (Y MIPUITPEMH)

2. J. Bmaguh, Henpexnaau u ayromatuzoBanu Tparcmnopt, ®TH, Hoeu Cag, 1999.




YHUBEP3UTET Y HOBOM CAAY*UNIVERSITY OF NOVI SAD

®@akyarer TexHnuknx Hayka * Faculty of Technical Sciences
Mamuncteo *Mechanical Engineering

Jarym * Date:
1999-09-30

HACTABHH ITPOI'PAM * PROGRAM OF SUBJECT

Crpana * Page: 112

Oncek * Department: MEXAHU3AI[HJA U KOHCTPYKI[HOHO MAIIITHUHCTBO
CONSTRUCTION MECHANICS AND MECHANIZATION

Cwmep * Course: [IPEXPAMBEHO MALIMHCTBO * ALIMENTARY ENGINEERING

IIpenmer*Subject:

99 MSMH 651

INPEXPAMBEHE TEXHOJIOI'MJE U OIIEPALIMJE
FOOD PROCESSING TECHNOLOGIES AND OPERATIONS

Ykynan 6poj 4acoBa y ceMecTpy

Total numbers of hours per semester

Bexoe
21(N)+24(L)

CemecTap [IpenaBama

IX 45

Semester Practices

21(N)+24(L)

Lectures

IX 45

Canp:xaj*cTpykTypa npeamera

MexaHudke orepandje — TPaHCHOPT W IUCTpHUOyLHja,
TaloXewe, (QUITpUpame, aicopIja, IPOBETPaBambe,
pacmpmmBame, (uaynaMszandja, Mellame — MIEBEHE,
UeHTpudyrupame, cejame. TepMuuke W IUPy3UOHE
omepanyje — TIpejambe, NPEHOC U pa3MeHa TOIUIOTe,
xnaljeme, ymapaBame, MPEHOC Mace, JeCTUIIalja,
pekTuduKanyja, arncopIyja, ajicopIiyja,
KpHCTalM3aluja, KOHAWIMOHUPAmkE, XOMOTECHHU3alllja,
cymeme. TexHosornja xpane — yribeHo-xuapatae (mehep,
CKpoO, KOHIWTOPCKM IIPOM3BOIM, TIIpepaja XKHTa U
Opamna), KoH3epBHE (yJbe, MacT, MaprapuH, MJEKO H
MJICYHH IIPOU3BOJH, IIpepaja meca, Boha u moBpha, roToBa
jema), CTOYHEe W CHOpEeTHUX Mpou3Boaa (KpMHE CMeIe,
MPOW3BOAM  aHUMATHOT ¥ OWJPHOT TIOpEKNa), W
MHUKpPOOHOJIOMIKKX TIporieca (ciag ¥ TUBO, AIKOXONI H
KBacall, BUHO, BOJa, OTIIa/{Ha BOAA).

Contents*Structure of the subject

Mechanical operations - transport and distribution,
deposition, filtering, adsorption, ventilation, dispersion,
fluidisation, mixing, milling, centrifuging, sifting.
Thermical and difusion operations - heating, heat transfer
and exchange, cooling, steaming, mass transfer, destilation,
rectification, apsorption, adsorption, crystallization,
conditioning, homogenization, drying. Food processing
technology - carbohydrates (sugar, starch, baked products,
wheat and fluor processing), canned food (oil, fat,
margarine, milk and dairy, products, meat, fruit and
vegetables processing, prepared food), cattle fodder and
auxiliary products (fodder mixtures, products of animal
and plant origin) and microbiological processes (malt and
beer, alcohol and yeast, wine, water, waste water).

IIpenucnutHe 06aBe3e:
VYpahene maboparopujcke BexoOe.

Preexam duties:
Carried out labs.

O06aMuM HACTaBe M HAYUH NPoBepe 3HAA:

. [Mpenasama. Pauyncke (N), u naboparopujcke (L)
BexOe. Koncynrarmje.

e  Hcnwr je nucMenu U ycMeHu. [Iucmenu f1eo ucnura

je

SJIMMHUHATOPAH.

e  Orena ucriura ce popmMupa Ha OCHOBY ycIexa M3
11200paTOpPHjCKUX BEXKOH, MHUCMEHOT U YCMEHOT Jiea
HCIIHTA.

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. AyTOpI/I30BaHa npeaaBakba NpeAMETHOI HaCTaBHUKaA
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TEXHOJIOIIKU AITAPATHU U YPEBAJU
PROCESS ENGINEERING APPARATUS AND EQUIPMENT

Total numbers of hours per semester

IIpenmer*Subject:
99 MSMH 652
VYkynaH 6poj 4acoBa y ceMecTpy
Cemecrap | Ilpenasama Bex0e
IX 45 30(A)+6(N)+3(L)+6(C)

Canp:kaj/cTpykrypa npeaMera:

OCHOBHE aHaJIM3€ U NPOPAYyHH TEXHOJOUIKHX arnapara
u ypehaja (TAY)

IIportecan  pasmemrTaju  Toriore  (MApLUjaTHU
KOHJIeH3aTopu (IedaerMaTopr) BHUIIEKOMIIOHEHTHHX
napa; wucrapuBadiu BHCOKOKOMIIOHCHTHUX TCEUYHOCTU

(pebojiepu); MPOLECHH pPAa3MEHUBAYM TOILUIOTE C
TaHKMM (PUIMOM; XEMHjCKH PEAKTOPHU Kao TOIUIOTHH
amapaTtd; anujabaTCKd  KOHTAKTHH — pa3MemhHBayuH

TOIUIOTE THIIA I'aC-TEYHOCT.

TAY 3a pasaBajame KOMIIOHEHaTa cHCTEMOM (iyHn-
Gayun (amapaT 3a  JeCTWIALMjy; amapatd  3a
pexTuduKanyjy OyHapHHX CMeIIa; amapaTH 3a
peKTH(HKALN]y BHUIIEKOMIIOHEHTHHX CMEIIa; arnapaTd
3a ancopPIIHjy; KOHCTPYKIIHOHA KOJIOHA):

TAY 3a pazaBajame KOMIIOHEHaTa cucTeMOM (iyH-
YBpPCTO (amapaTh C HEMOKPETHHM CJIOjeM; amapaTH C
(bIIyuaIu30BaHUM CIIOjeM; CyIape).

Semester Lectures Practices
IX 45 30(A)+6(N)+3(L)+6(C)
Contents/Structure of the subject:
Fundemental analysis and calculations of process
apparatus and equipment (APE)
Process  heat  exchangers  (partial  condensers

dephlegmators) of multicomponent vapors; evaporators
of multi component liquids-reboilers); thin film process
heat transfer devices; gas-liquid adiabatic contact heat
exchangers).

Devices for separation of multicomponent mixtures by
fluid-fluid contact (distillation devices; multistage
distillation of binary mixtures; multistage distillation of
multicomponent mixtures; apsorption devices; columns
design).

Devices for separation multicomponent mixtures by
fluid-solid contact (fixed-bed devices; devices with fluid
bed; drying devices).

IpeaucnutHe 00aBese:
VYpalene naboparopujcke U padyHapcKe Bexoe.

Preexam duties:
Carried out laboratory and computing practices.

O0sMIM HACTaBe U HAYHH NPoBepe 3HambAa:

[penasama. Pauyncke (N), ayqurophe (A), padyHapcke
(C) n naboparopujcke (L) BexxOe. Koncynrauuje.
Hcnut je mucMeHu U yCMEeHH.

[TucmeHu neo UCTIMTA je eNTMMUHATOPAH.

Orena ucrira ce popMupa Ha OCHOBY ycriexa U3
71a00paTOPHjCKUX U pavyyHapCKUX BExOH,

IIMCMEHOT U YCMEHOT JIefla  MCIIUTA.

Mode of studies and evaluation

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

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

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

Jlureparypa*Literature
1. Jumwuh M., Texnomomku amaparu u ypehaju; @akynrer TexHndkux Hayka, Hosu Cax, 1979
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, peAMerTatbIee MPEXPAMBEHE MAIIWHE
99 MSMI 653 FOOD INDUSTRY MACHINES
VYxyman 0poj 9acoBa y ceMecTpy Total numbers of hours per semester
Bex06e Semester Lectures Practices
Cemecrap | IIpenaBama
IX 60 30(N)+30(L) IX 60 30(N)+30(L)
Canp:kaj/cTpykTypa npeaMera: Contents/Structure of the subject:
Mammnze y npexpamOeHoj MHAycTpHju. 3Hauaj, 3axTeBu, | Machines in food industry. Importance, demands,

perynanuja u ayroMaTtusanyja. KoHCTpyKTHBHA peliemna
MaIlliHa 32 00aBJha-€ TEXHOJIOMIKUX OIepalija, pagHu
OTIOpH, CHara IIOTOHCKOT MOTOpa, KallaluTeT M|
CIIelIM(UYHOCTH YCIIOBJbCHE KapaKTepHCTHKaMa pajHe
Marepvje W TEXHOJOIIKMM 3axTeBMMa: MalldHE 32
npame, uYnmheme, pudame, JbYIITEHE, MICBEHE,
ceuerme; MIIMHOBH, JpOOMIIMIE, THEYHIHLE, Ipece,
BaJbaJIMIEC, IMYHUJINIEC, MEIIAJIUIIC, MUKCEPHU; MALlIMHE 3a
o0JIMKOBake W JieNielhe, CKYyIJbauHl, TAJIOKHUIIH,
HeHTpudyre, cenapaTopu, OJBajadyd, CHUTa, QHUITEPH;
orpeMa y cylapaMa 1 KJaHuIama.

regulation and automation. Design of machines for
technological operations, resistance characteristics,
required driving motor power, machine capacity and
specificities corresponding to the processed substance
and technological demands: machines for washing,
cleaning, scrubing, peeling, grinding cutting; mills,
crushers, squeerzers, presses, rollers, fillers, mixers,
moulding and dividing machines, collectors, depositors,
centrifuges, separators, sifters, filters, drying, curing and
slaughtery equipment.

IIpenucnuTHe 00aBe3e:
VYpalene maboparopujcke BexOe.

Preexam duties:
Carried out labs.

O0siMM HacTaBe U HAYMH NPOBEpe 3HAKA:

. [penaBama. Pauyncke (N), u mabopatopujcke (L)
BexkOe. Koncynrarmje.

e  Hcnwr je nucmenu u ycmeHu. [Tucmenn neo ucrmra
j€ eIMMHHATOpaH.

e  Ouena ucnura ce popMupa Ha OCHOBY ycIexa U3
a060paTOPHjCKIX BEKOHM, MHCMEHOT H YCMEHOT

Jena
HCIIHTA.

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. Ayropu3oBaHa npeiaBama MPeIMETHOT HACTaBHUKA

2. W. Crannmwuh, Texnonounike onepanuje, Texnonomku dakynter Hosu Cax, 1980.
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99 MSMH 654

CUCTEMM 3A TPAHCIIOPT U TAKOBAIBE
TRANSPORTING AND PACKING SYSTEMS

Ykynan Opoj 4acoBa y ceMecTpy

Total numbers of hours per semester

Bexoe
14(N)+16(L)

CemecTap [IpenaBama

IX 30

Practices

14(N)+16(L)

Lectures

IX 30

Semester

Canp:kaj/cTpykrypa npeaMera:

VBox. Cucremn 3a TpPaHCIOPT M NaKOBake Y
nmpexpaMOeHoj WHAYCTpHju. AmObamaxa W aMOaIakHU
MaTepujani. MamuHe 3a TO0jeIUHAYHO (IIOTPOIIHO)
MaKoBame. MallHe 3a TPaHCTIOPTHO (30MPHO) TaKOBambE.
Mammnae u ypehaju 3a go3upame U Mepeme. MamuHe U
ypehaju 3a npame u ae3undexiyjy. Mamuse u ypehaju 3a
CTUKCTUPpALEC W IITaMIlabk:e€. CnequaﬂHe MallkMHE H
ypehaju 3a makoBame. MammuHe u ypehaju 3a
nanetu3anujy. TpaHCIOpPTHE IHHHjE 3a COPTHPAbE.
AyTOMaTH30BaHEe JIMHUje 32 MaKOBAakEe CHUTHO3PHUX
Marepujana. JIuHUje 3a MaKOBame y OTBOPEHE M BEHTHUII
Bpehe. Jlunmje 3a mymeme Ooma (IIYHHOHHIIE).
AyToMaTH3alMja cicTeMa 3a TPaHCIIOPT M ITaKOBambe.

Contents/Structure of the subject:

Introduction. Transportation and packing systems in foold
industry. Wrapping and wrapping material. Machines for
individual packing. Machines for transportation (joint)
packing. Machines and devices for dosage and weighing.
Machines and devices for washing and desinfection.
Machines and devices for label pasting and printing.
Special packing machines and devices. Palletizing
machines and devices. Transportation-sorting lines.
Automated lines for packing the fine-grained substances.
Lines for packing into the open and valve sacks. Bottle
filling lines. Automation of transportation and packing
lines.

IIpenucnutHe 06aBe3e:
Ypalene naboparopujcke Bexoe.

Preexam duties:
Carried out labs.

O0siMuM HacTaBe U HAYMH NPOBepe 3HAKA:

. [IpenaBama. Paayncke (N), u maboparopujcke (L)
BexkOe. Koncynranmyje.

. Hcnur je ycmenu.

o OueHa ucnira ce (popMupa Ha OCHOBY ycrexa U3
ma00paTOPHjCKIX BEKOHM U YCMEHOT HCIIHTA.

Mode of studies and evaluation:

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

e The exam is oral.

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

Jlutepatrypa*Literature
1. AytopuzoBaHa npejaBama NpeIMETHOT HACTABHUKA

2. J. Bmaguh, Henpexunau u ayromatu3osanu tpancmnopt, ®TH, Hoeu Cax, 1999.
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99 MSHM 621

TEXHUYKA EKCIIVIOATAIIMJA MOTOPA U BO3UJIA
TECHNICAL EXPLOITATION OF ENGINES AND VEHICLES

VYkymnan 6poj 4acoBa y ceMecTpy

Total numbers of hours per semester

Bex6e
14(N)+16(L)

Cemecrap IIpenaBama

VIII 45

Practices

14(N)+16(L)

Lectures

VIII 45

Semester

Canp:kaj/cTpyKkTypa npeaMera:

OcnoBu Tpuboioruje. Teopuje U BpcTe MOIMa3HBaba:
IPaHUYHO, MOTIIYHO W MELIOBHTO. Ma3uBa yJba U MacTH:
MOHAIIAFke y  CKCIUIOATAIlWju;,  OWjarHOCTHKA U
KPUTEPH]yMHU 3a 3aMeHYy; Knacudukanuje u
cnemudukanmje; u3dop yba u Mactu. OpraHuzanuja
HoAMAa3MBamka. TEeXHHYKe TEYHOCTH: MOTOpPCKAa TOPHBA,
XUJpayJnYHa yJba U TEYHOCTH 3a Xialjeme; cBojcTBa U
eKCILIOATAI[IOHEe KapaKTEPUCTHKE TEXHHYKHX TEYHOCTH.
Bpcre Tpomema wu omrehema MeTaJHUX MOBpLIMHA:
a/IXe3uBHO M abpa3uBHO Xabame, xabame yciiex 3amopa,
CTpyjHa M €JIEKTpUYHA €epo3Hja M OCTAIM BHUIOBH
omrehema. Xabame Yy 3aBHCHOCTM OJf YCIOBa paja.
Xabame  pa3IMYATAX  KOMOWHAIMja  CIIPETHYTHX
Matepujana. O6mumu omrehema nemoBa ycnen xadama,
3aMopa W KOpO3HWje W TMOCTyNIHd OOHOBe HCXabaHUX
JeTI0Ba: KJIUIMHO-IMWIMHAAPCKH CKJIOM, BEHTHJICKH CKIIOI,
KJIM3HU JIeXKajeBH, KOTPJbAJHU JIeXKajeBH, BpaTHIIa,
symyaHuiy.  IlocTynum — oppkaBakba M PEMOHTA.
JujarHocTrKa: CTPYKTYPHH U JMjarHOCTHYKH HapameTpu
W CHUMITOMH; METOJie IMjarHoctuke. IlpoOnemarika
pe3epBHUX nenoBa. OpraHuzanuja CEpBUCHO-PEMOHTHHX
pagvoHMIA: BpPCTa, BEJIMYMHA M JIOKAallMja; TEXHOJIOTHja
pama, miemMa pajgHor rmponeca. EKOHOMCKHM —acmeKkTH
eKCIUIOaTalje, ONp)KaBaka W PEMOHTA: TPOLIKOBH H
PEHTAOMITHOCT eKCIIoaTaluje.

Contents/Structure of the subject:

Tribology bases. Lubrication theories and classification:
boundary, full and mixed. Lubrication oil and greases:
exploitation behavior: diagnostics and exchange criteria;
classification and specification; oil and grease selection.
Organizing lubrication. Technical liquids: engine fuels,
hydraulic oils and liquids for cooling systems; properties
and exploiting characteristics of technical liquids. The
wear classification and metal surfaces damage: the
adhesive and abrasive wear, the wear due to fatigue, the
flow and electrical erosion and other forms of damage. The
wear depending on operation conditions. The wear of
different combination of metal in contact. Various shapes
of damage caused by wear, fatigue and corrosion and
revitalization procedures of worn parts: piston-cylinder
assembly, valve assembly, bearings, shafts, gears.
Maintenance and overhaul procedures. Diagnostics:
structure and diagnostic parameters and symptoms;
diagnostic methods. Spare parts problematic. Workshop
organization: kind, size and location; working technology,
working process scheme. Financial aspects of
exploitation, maintenance and overhaul: costs and
profitability of exploitation.

IIpenucnutHe 06aBe3e:
Ypahene maboparopujcke BexOe.

Preexam duties:
Carried out labs.

O0sMuM HaCTaBe U HAYMH NPOBEpe 3HAKA:

. [penaBama. Pauyncke (N) u maboparopmjcke (L)
BexxOe. KoHcynrarmje.

. Hcnr je nucmenu U yemenu. O6a ziesta ucrira ce
nonaxyy mnucMeHoj ¢popmu. [lucmenu neo ucnmra je
€JIMMHHATOPAH.

e Ouena ucnura ce popMupa Ha OCHOBY ycIexa U3
ma00PaTOPHjCKIX M padyHAPCKHIX BEXKOMH,

MHCMEHOT U YCMEHOT Jiella  UCIIUTA.

Mode of studies and evaluation:

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

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

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

Jluteparypa*Literature:

1. W. Kmmaap, Mortopu CYC - Excrmoaranuja moropa, ®TH, Hosu Cax, 1999.
2. B. Kpcruh, Excrutoaranuja MoTopHEX BO3miIa U MoTopa, MamuHckn dakynrer Kparyjesar, 1997.
3. JI. Jamxosuh, Y. lyboka, OnprxaBame MOTOPHIX Bo3mia, MamuHckn dakynrer beorpax, 1984.
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99 MSMH 622

TEOPUJA KPETAIBA BO3WJIA
THEORY OF VEHICLE LOCOMOTION

Ykynan 6poj yacoBa y ceMecTpy

Total numbers of hours per semester

Bex0e
I5(N)+15(L)+15(C)

CemecTtap

VIII 45

IIpenaBama

Semester Lectures

VIII 45

Practices

15(N)+15(L)+15(C)

Canp:kaj/cTpykrypa npeaMera:

Kperame BO3Wila ca €IaCTHYHHM TOYKOBHMA IO TBPJO]
MOJIO3H: MEXaHWKa KOTpJhbakha TOYKA, OTHOPH KpeTamba
BO3MJIA, BYYHO-IMHAMUYKE M KOYHMOHE KapaKTepPUCTHKE
Bo3wia. Kperamwe Bo3miIa MO MEKOj IOMIO3H: MEXaHUKa
KOTpJbarba TOYKA, OTIIOPH KpeTama BO3MIA, METOIH
npeasubhamba By4yHHX neppopMaHcu Bo3wia (METo
OeBameTpa, W MHJIEKCa KOHyca), By4YHE OCOOMHE
MHEyMaTHKa M TYCEHWYHHX MeXaHH3aMa. YTpaBJbambe
BO3IJIOM: HAYMHU YNPaBJbakha, KAHEMATCKE U JMHAMHUKE
CrelM(UIHOCTH U CTAOMIHOCT yIpaBbama. Y3IyXKHa H
004YHa CTaOMIHOCT BO3WJIa Ha HAaruby W y KPHWBHHH,
CTaOWITHOCT KpeTama CIpera BYYHOI M IPHKIBYYHOT
Bozmwia. CrienududHa TEOpHja cyAaapa MOTOPHHIX BO3HMIIA.
Hecrannapaau o6nuiy peanu3aiije KpeTama.

Contents/Structure of the subject:

On road vehicles locomotion: mechanics of elastic wheel
motion, vehicle locomotion resistances, traction dynamic
characteristics, braking of vehicles. Off road vehicles
locomotion: vehicle locomotion resistances, methods for
traction prediction (Bevameter and Cone index method),
tractional behaviors of tires and tracks. Vehicle steering:
modes of steering, kinematic and dynamic properties of
steering and stability of steering. Longitudional and
lateral stability of vehicle on slope ground and in curve,
stability of towing vehicle - trailer assembly motion.
Specific theory of motor vehicles impact. Unusual
solutions for land locomotion.

IpeaucnutHe 00aBese:
VYpahene nabGopaTopujcke © padyyHapcke BexOe u
obaBe3aH 3a/aTak (By4HH IIPOpavyH BO3UIIA)

Preexam duties:

Carried out laboratory and computing practices and one
obligatory task (traction and dynamic characteristics
outlay of vehicle)

OO0y HACTaBe U HAYHH NPoBepe 3HambAa:

. [penasama. Pauyncke (N), pauyHapcke (C) u
naboparopujcke (L) BexxOe. Koncynranuje.

. Hcnut je mrucmenu 1 yemenu. OGa gena ucnuTa ce
MoJiaxy y mucMenoj ¢popmu. ITucMenu neo ucrmra
j€ eIMMHHATOpaH.

e Ouena ucnuTta ce GopMHpa Ha OCHOBY ycriexa M3
712a00paTOPHjCKNX U padyyHapCKUX BEXOH,
o0aBe3aHor 3aJaTKa, MMCMEHOT U YCMEHOT JIeja

UCIINTA.

Mode of studies and evaluation:

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

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

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

Jlutepatrypa*Literature:

1. [. JaakxoBuh, Teopuja kperama, MammHcku dakynret, beorpan, 1990.

2. 'b. Ponau, Teopuja xperamwa Ban TBpaux nyresa, ®TH, Hou Can, 1983.

3. B. Mysukpasuh, [Ipaktukym 3a nabopatopujcke BexOe U3 00JacTH TeopHje Kpetama Bosuna (pykonuc), ®TH -

Hosu Cax, 1990.
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99 MSMH 623

MNOJbONNPUBPEJHE MAIIIUHE IT
AGRICULTURAL MACHINES 11

Yxymnan 6poj 4acoBa y ceMecTpy

Total numbers of hours per semester

Bexoe
36(N)+9(L)

CemecTtap IIpenaBama

Vil 45

Practices

36(N)+9(L)

Lectures

VI 45

Semester

Canp:kaj/cTpyKkTypa npeaMera:

VYBox y mpeaMeT, YIO3HaBame ca HAYMHOM pajga |
obaBezama CTyZICHATA. Omnuka CBOjCTBa
MOJEONPUBPETHUX ~ MaTepujayia. YOWpame  KIHIIOBa,
Ki1acoBa ¥ 1BacTd. [locTynim, MammHe U onpema 3a Ipo-
U3BOAY JIEKOBHTOI Omsba. IlocTynuu, MalmHe U onpema
3a JKETBY W IpPUMapHy Ipepany CHELMjaIHUX OWJBHHX
BPCTa, MPUMEpP KOHOIJBbA, JaH, CHPAK METJAIl W THKBE.
Mertoa pa3Boja MallIlHa U OIpeMe 3a CICHHjaTHEe KyJIType.
ANTepHaTUBHH U3BOPH EHEPrHje y MOJHOIIPUBPEIH, ONIbHU
ocTanu, OWJpHa YyJba, OHOrac, BeTap, TepMailHE BOJE.
IocTynmuu W MaliMHE 3a CIpeMame OHJPHUX OCTaTaKa.
[Toctpojema 3a mpou3BOAKY Yy 3amTHhEHOj CpenuHH,
TYHEJIH, IUTACTCHULIM, CTaKJIeHUIH. [IpuMeHa eJleKTpoHuKe
Ha MOJBOIPHUBPEAHNM MamuHama. JlMCKycHja W oOleHa
CaMOC-TaJIHOT paja CTylIeHaTa Ha H3ydyaBamy CTPYYHE
JIHUTEpaType.

Contents/Structure of the subject:

Introduction to the subject , mode of studies and students
obligations. Cobs harvesting, earn and flower stripping.
Procedures, machinery and equipment for producing
medicinal herbs . Procedures, machinery and equipment
for harvesting and primary processing of special crops, for
example: hemp, flax, brume sorghum and guards.
Development methodology of machinery and equipement
for special crops. Alternative energy sources in
agriculture, crop residues, plant oils, wind, thermal water.
Procedures and machinery for crop residues harvesting.
Structures and environment of green houses. Applying
electronics in agriculture. Discussing and evaluating
students individual reference studies.

IpenucnurHe 00aBese:
VYpaljene madbopaTopujcke BexOe U TPH caMOCTalIHA pajia.

Preexam duties:
Carried out labs. and three individually obligatory tasks.

O0siMuM HacTaBe U HAYMH NPOBEpe 3HAKA:

. [penaBama. Pauyrcke (N) u maboparopmjcke (L)
BexxOe. Koncynrarje.

e  Hcnwr je nucmenu u ycmeHu. [Tucmenn neo ucrura je
€JIMMUHATOPAH.

e  Ouena ucniura ce popMupa Ha OCHOBY ycIexa U3
ma00paTOPHjCKUX M pauyHAPCKHUX BEXKOMH,
CaMOCTAIHUX PaJIoBa, MUCMEHOT U YCMEHOT Jielia
HCIIHNTA.

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 laboratory and
computing practices, obligatory task, written and oral
part of the exam.

Jluteparypa*Literature

1. A. Bajkun, Mexanuzanuja y noBprapctBy, Yuusepauter y Hosom Cany, [ossonpuspenuu ¢axynrer, Hosu Cap,

1994.

2. N. N. Mohsenin, Physical Properties of Plant and Animal Materials, Gordon and Breach Science Publishers, New

York, 1980.

3. A.K. Srivastava at all: Engineering Principles of Agricultural Machines, ASAE, St. Joseph, SAD, 1994.
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VYkynan 6poj yacoBa y ceMecTpy

Bexoe
18(N)+6(L)+6(C)

Cemecrap | IlpenaBama

VIII 30

TPAKTOPUA
TRACTORS
Total numbers of hours per semester
Semester Lectures Practices
VIII 30 18(N)+6(L)+6(C)

Cagpaxaj/cTpykTypa npeamera:

CrietiuUYHOCTH TPAKTOPCKUX MOTOPA: KApaKTEPUCTHKE
TOKa CHAre, MOMEHTA W MOTPOIIIHE TOPUBA Y 3aBHCHOCTH
on Opoja oOpraja, KOHCTPYKTUBHE OCOOCHOCTH MOTOpA.
CreuuduyHOCTH TpPaHCMUCHje: KOHLEMIHja CHCTeMa,
u3Benda OCHOBHHX JIEJIOBa CHCTeMa (CHOjHHUIIE, MeHbaya,
MOTOHCKOT MOCTa M Pa3BOJHMKA CHAre 3a MOTOH BHILE
ocoBuHa). Kperame TpakTopa MO TBPIMM M MEKHM
MoZJIOTaMa: CIeU(HIHOCTH KpeTarma, MHEYMATHI |

TYCCHUYHH MEXaHU3MH, cabujame 3eMJBUIIITA,
npeapuhame  Byde. CrneumdpuyHocTd — Oorubibera,
yIOpaBbamba, Kouema W CTa0MJIHOCTH  TpakTopa.
CrneunpuyHOCTH KOHCTPYKTUBHE H3BEJ0€ TPaKTOPCKUX
kabuna.  KapakTepucTuke  BYYHHX  CIIOCOOHOCTH
TpakKTopa.

Contents/Structure of the subject:

Specific features of tractor engines: characteristics of
torque, power and fuel consumption versus engine speed,
engine design. Specific features of tractor transmission:
system concept, features of system main parts (clutch,
gearbox, axle drive assembly and inter - axle drive
assembly). On the road and off the road locomotion of
tractor: specific features of locomotion, tires and tracks,
soil compaction, traction prediction. Specific features of
tractor suspension, steering, braking and stability.
Specific features of tractor's cab designe. Characteristics
of tractor tractional capability.

IIpenucnuTHe 06aBe3e:
VYpaljene nadboparopujcke U pauyHapcke Bexoe.

Preexam duties:
Carried out laboratory and computing practices.

O0siMuM HacTaBe U HAYMH NMPoOBepe 3HAMWA:

. [penasama. Pauyncke (N), pauyHapcke (C) u
naboparopujcke (L) Bexx6e. Koncynranuje.

. Hcnut je miucmenu 1 yemenu. OGa gena ucnuTa ce
HONaXy Y MUCMeHOj ¢popMu. Ilucmenu neo ucrmra

je
€IIMMUHATOPAH.

e  OueHa ucnuTta ce GopMUpa Ha OCHOBY ycIiexa M3
71a00paTOPHjCKNX U padyyHapCKUX BexXOH,
MIMCMEHOT U YCMEHOT JIeNla  MCIIUTA.

Mode of studies and evaluation:

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

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

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

JIutepatypa*Literature:

1. ®. Yacwu, M. MaptuHoB, Tpakropu (YUOSHHK y IPUIIPEMH )

2. Yaconucu: Tpakropu u nororcke mamune, JYMTO - Hosu Cag

3. B. My3sukpasuh, IIpaktukym 3a 1aboparopujcke Bexxoe u3 npeamera Tpaktopu (y nmpunpemu)
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ITPEHOC CHAT'E U KPETAIbA U MEXAHUW3MH
POWER AND MOTION TRANSMISSION AND MECHANISMS

Ykynan 6poj yacoBa y ceMecTpy

Total numbers of hours per semester

Bexoe
30(N)+15(C)

Cemecrap [IpenaBama

VIII 45

Practices

30(N)+15(C)

Semester Lectures

VIII 45

Cagpakaj/cTpykTypa npeamera:

Teopuja paBHOI M TIPOCTOPHOI CIpe3armba MaTPUYHUM
Merogama. HecranmapaHu UEHTPOUIHU MPEHOCHULIN.
KoHcTpykumja 1uiaHeTHO-IU(EpeHIMjalHUuX, TalaCHUX,
IUIAHETHO LUKJIOMJHHUX W CHEUWjaTHUX HECTaHAapIHUX
npeHocHuka. Bapujaropm Op3uHa. Tok cHare u
KOS(HIHjEeHT KOPHCHOT nejcTBa. MexaHHW3aM CI0O00THOT
xoma. Mantemku MexaHu3aM. ['apmaHo-X0O0Ke-OB 3ri00.
Bperactm MexaHM3MHM M IHHXOBa IpuMeHa. Marpuune
METOJIe Y KMHEMAaTHYKO] aHAJIN3M PABHUX M IIPOCTOPHUX
MEXaHMU3aMa. Junamudka aHaIn3a MeXaHHU3aMa
MaTpuuHuM MeTofama. CHHTe3a MeXaHh3ama 3a Boheme
KpPO3 HH3 Y3aCTOIHUX II0JIOXKaja, 32 TeHEepUpame 3ajaaTe
(dyHKIMje U MyTame, METOJOM YCIOBHUX I'€OMETPH]CKHX
OrpaHUYCHa U METOJOM KOMILIEKCHOT Opoja. OnTuMaiHa
CHHTE3a MeXaHH3ama.

Contents/Structure of the subject:

Planar and spatial gearing theory - matrix methods.
Untypical centrode trains. Planetary, cycloidal, harmonic
drive and other special, non-standard trains. Variable speed
drives. Power flow and efficiency. Free wheel mechanisms,
Geneva mechanisms. Universal joint. Cams. Kinematic
analysis of mechanisms - matrix methods. Dynamic
analysis of mechanisms - matrix methods. Kinematic
synthesis of mechanisms (motion generation, path
generation and function generation) - graphic methods,
geometric constraints method and complex numbers
method. Optimal synthesis of mechanisms.

IpenucnutHe 00aBe3e:
VYpalhene padyHapcke BeXOE H TpU caMOCTaIHA paja.

Preexam duties:
Carried out computing practices and
tasks.

three obligatory

O0siMuM HacTaBe U HAYMH NPOBepe 3HAKA:

. [IpenaBama. Pauyncke (N) u pauynapcke (C) BexOe.
Koncynrauuje.

. Hcnur je nucmenu U ycMeHd. [lucMeHu ieo ucrura je
€JIMMHUHATOPaH.

e Ouena ucruta ce popMupa Ha OCHOBY ycrexa u3
71200paTOPHjCKUX U padyyHapCKUX BexOH,
o0aBe3aHMX 3a/1aTaKa, MMCMEHOT U YCMEHOT Jiena
UCIINTA.

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. M. 3nokomnuna, JI. [{sernhanun, [IpeHoc cuare u kperama, ®TH, Hoeu Cax, 1989.

2.  ®.JI. JIutuH, Teopuja 3yOuatjux 3aneruiennu, Hayka, Mocksa, 1968
3. C.H. Suh, C.W. Radcliffe: Kinematics and Mechanisms Design, New York, 1978.
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99 MSMH 671

MOJEJNPAIBE U KOHCTPYKIIUJA MOTOPA CYC
INTERNAL COMBUSTION (IC) ENGINE MODELLING AND DESIGN

VYkymnan 6poj 4acoBa y ceMectpy

Total numbers of hours per semester

Cemectap Ipenasatba Bex06e Semester Lectures Practices

X 45 45(N) IX 45 45(N)
Canp:kaj/cTpykrypa npeaMera: Contents/Structure of the subject:
Kunematnka MoTopHOr MexaHm3ma: myT, Op3mHa u | Kinematics of crank gear: piston travel, velocity and

yop3ame. [luHAMHKa MOTOpa: aHaiM3a CHJa, YKyIHA |
cpe/a TaHreHuujanHa cuina. HepaBHOMEpHOCT OOpPTHOT
MoMeHTa. Bumak pana. YpaBHOTe)eme MoTopa. OnmTH
NPUHLIUON W eTame IpojekToBama wMotopa CYC.
[IpopauyHcku pexxumu u yiora craniapausanuje. Cuie
Ha pyKaBIMMa M JexajeBuma. llomapHu Iujarpamu.
Top3uone ocuunaimje KOJEHACTOr BpaTHia MOTOpA.
Mogenupame 1 IPOjeKTOBakE eIeMEeHaTa MOTOPa: YCIOBH
pana, 3aXTeBH, KOHCTPYKTHBHH OOJHIH, MaTepHjaid H
TexHonoruje wu3pane. IlpopauyH 3amajua. IIpopauyn
eieMeHaTa KIIUITHE TPyIie: KIUIA, KIUIHUX PCTEHOBA U
ocoBuHuIle. [IpopauyH KIHIbaye TUHUJCKUX U V-MOTOPA.
[IpopadyH MOTIYHO M HEMOTIYHO OCJIOHEHOT KOJICHACTOT
BpaTuiia: TJaBHUX U Jerehux pykaBala M pameHa.
MexaHu3zaM 3a HM3MEHYy palaHe Marepuje. BeHTHicku
MEXaHH3aM U HETOBU EIIEMEHTH: BEHTWIM (THII, OOJIHK,
0poj, 1MOJI0’Kaj ¥ OCHOBHE JMMEH3Hje) K Operacto BpaTHIIO
(obmuum Opera). Kunemaruka, AMHaMuKa M IpOpadyH
eJieMeHaTa BeHTHJICKOT MeXaHH3Ma.

acceleration. Engine dynamics: force analysis, total and
mean tangential force. Torque non-uniformity. Overwork.
Engine balancing. Main principles and projecting phases.
Calculating regimes and standardization part. Forces on
main journals, crankpins and bearings. Polar diagrams.
Torsional vibration of the crankshaft. Engine parts
modeling and  projecting:  working  conditions,
requirements, constructive shapes, materials, production
technologies. Calculation of flywheel. Calculation of
piston assembly: piston, piston rings and pin. Calculation
of connecting rod of in-line and V engines. Calculation of
fully and non-fully supported crankshaft: main journals,
crankpins and crank webs. Valve train. Valve assembly
and its parts: valves (kind, shape, number, position and
main dimension) and camshaft (cam shapes). Kinematics,
dynamics and calculation of valve train.

IpeaucnutHe 00aBese:
CryneHt Tpeba na ypaau U OJ0paHH jelaH 3aJaTak Kao
CaMOCTaNHH Pajl.

Preexam duties:
Carried out one individually obligatory task.

OO0/1M1M HAacTABe M HAYMH NPOBEPe 3HAbA:

. [IpenaBama. Pauyrcke (N) Bexx6e. KoHcynTammje.

. Hcmur je mucmenn n yemenn. O0a nena ucnura ce
MoJNaxyy mUcMeHoj popmu. [lucmenn neo wmcnmra je
€JIMMHHATOPAH.

e  Ormena ucnmra ce popMHpa Ha OCHOBY yCIieXa U3
00aBe3aHOT 3371aTKa, MMCMEHOT U YCMEHOT JIella
HCImTa.

Mode of studies and evaluation:

e Lectures. Problem solving (N) practices.
Consultations.

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

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

Jluteparypa*Literature:

1. XK. emmwh, T. TopoBuh, Koncrpykuunja motopa, ®TH, Hosu Cax, 1976.
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Ipeamer*Subject: OITPEMA MOTOPA CYC
99 MSMH 672 INTERNAL COMBUSTION (IC) ENGINE EQUIPMENT
VYkymnan 6poj 4acoBa y ceMecTpy Total numbers of hours per semester
Cemecrap IIpenaBama Bex0e Semester Lectures Practices
IX 60 15(N) +27(L) IX 60 15(N)+27(L)

Cagp:xaj/cTpyKTypa nmpeaMera:

Cucremu Harajama TOpHBOM 0TO-MOTOpa: KapOypaTopcKHy,
XUOpUIHU M CHCTEMH YOpH3raBama JIAaKUX TI'OpHBA.
Cucrtemu Hamajamba TOPUBOM JM3€JI-MOTOpa: 3aXTEBH H
TeHJCHIMje pa3Boja. EmemeHTH cucrema yOpuiraBama:
MyMIle BHCOKOT TIPUTHCKA (KIUMHE, IUCTPHOYTOp U
mymIte-Opusraun), Opus3raud, BapyjaTOPH, IMyMIIE HHUCKOT
IPUTHUCKA, [IEBOBOJM HUCKOT U BHCOKOT IpHTHCcKa. [lojaBe
U TIPOLeCH Yy CUCTeMy YyOpusraBama M IPOpadyH
MOjeAMHNX eneMeHara cucrema. CHUCTEMH TNajbemha OTO
MOTOpa: 0OaTepujCKHM, MarHeTHH U CJICKTPOHCKHU.
Konctpykuuja eJieMeHara cucrema nabema.
KapakreprucTike M yTUIajHM YMHHOLM Ha pajl cUCTEMa
najbema. Perymnaropu Opoja o6praja MOTOpa AUPEKTHOT U
MHIUpEKTHOr  xaejcTBa.  KOHCTpykuMja  eneMeHaTa
perynaropa. Kapakrepuctuke peryiaatropa M IOKa3aTeJbH
mporieca perynanuje. CHCTeM TMOAMasWBamka MOTOpa:
KOHCTPYKTHUBHE H3BeAOC W MpOpauyH eneMeHara. CucteM
xmalhema MOTOpa: KOHCTPYKTHBHE H3BeNO€ M IMpOopadyH
eneMeHara. AyToMarcka peryjamndja TemIeparype
MoTopa. Cucremm craproBama MoTOopa. CrapToBame
€JIEKTPOIIOKpPETAUEM. UzBenbde €JIEKTPOIIOKpeTaya.
Ycarnamapame — €JIEKTPONOKpeTaya, akymyJjaropa H
Motopa. CTapToBame cabujeHUM Ba3yXOM: KOHCTPYKIIH]a
U TIpopadyH ejeMeHara cucrema. lIlpeumcraunm ropusa,
Ma3uBa ¥ Bazayxa. CMepHHIle IpopadyHa Npeyncraya.

Contents/Structure of the subject:

Otto cycle engine-fuelling systems: carburator and hybrid
systems and systems of light fuels injection. Diesel cycle
engine fueling systems: requirements and tendencies of
development Parts of injection system: high pressure
pumps (piston, distributing and pump-injectors), injectors,
variators low pressure pumps, low and high pressure
pipelines. Processes and events in injection systems and
calculation of some of system parts. Ignition system of
Otto cycle engines: battery, magnetic and electronic.
Designing ignition system elements. Characteristics and
factors affecting ignition system procedure. Governors of
direct and indirect operation. Designing governor parts.
Governor qualities and regulation process indicators.
Lubricating system: design solutions and calculation of
parts. Cooling system: design solutions and calculation of
parts. Automatic regulation of engine temperature. Starting
system. Starting by starter. Design solutions of starter.
Synchronization of starter, battery and engine. Starting by
compressed air: design and calculation of system parts.
Fuel, oil and air filters. Directions for filter calculation.

IMpeaucnurHe 06aBese:
VYpahene naGopaTopmjcke BexxOe M JBa CaMOCTaJIHA
3aj1aTKa.

Preexam duties:
Carried out labs. and two obligatory tasks.

O0JiMIM HACTABEe U HAYMH NPOBepe 3HAKA:

. Ipenarama. Pauyrcke (N) u jadoparopujcke (L)
BexOe. Koncynramyje.

. Hcmur je mucmenn n yemenu. Oba erna ucnura ce
MoJjaxy y mucMenoj ¢popmu. [TucMenu neo wcnmra je
€IIMMHUHATOPAH.

e  Ormena ucnmra ce GopMHUpa Ha OCHOBY yCIieXa U3
J1a00PaTOPHjCKUX BEXKOH, CAMOCTAIIHHX 3a/IaTaKa,
MMCMEHOT ¥ YCMEHOT JIeJla  MCIIUTA.

Mode of studies and evaluation:

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

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

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

Jluteparypa*Literature:

1. W. Knunap, Onpema motopa CYC, ®TH, H.Cag, 1995.

2. W. Kmmnap, Cuctem Hamajama MoTopa ropusoM motopa CYC, ckpunra, ®TH, H. Can, 1991.
3. W. Knunap, IlojaBe u npoluecu y cuctemy yopu3sraBatma Au3el ropuBa U IpopadyH cucreMa yopu3raBarma, CKpHUIITa,

O®TH, H.Can, 1995.
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99 MSMH 673

OITPEMA MOTOPHHUX BO3HJIA
MOTOR VEHICLE EQUIPMENT

VYkyman Opoj 4acoBa y ceMecTpy

Total numbers of hours per semester

Bexoe
15(N)+24(L)+6(C)

CemecTtap

IX 60

[IpenaBama

Practices

15(N)+24(L)+6(C)

Semester Lectures

IX 60

Cagpaxaj/cTpykTypa npeamera:

Hedununmja u kiacudukaiyja onpeme Bosmwia. Onpema
3a peAyKUMjy Ba3AylIHE M CTPYKTypaiHe Oyke y
YHYTpalIkhocTH KabuHe Bosmia. Ompema 3a pemyKIujy
Oyke Kojy BO3WIa €MHTYyjy Yy OKoiuHy. Teopuja
Clly4ajHUX OCHWIAlMja BO3WIA, KOMQOp BOXIHE H
orpema 3a peayKIHjy OCIUIAIja Koje Ieyjy Ha Bo3ada
U TyTHUKEe y Bo3mry. Ompema 3a HOpPMalH3aIHjy
MUKpPOKITUME y KaOuHH. EnexTpomHcTamamuija Bo3WIia.
VYpehaju u onpema 3a 06e36ehuBame 100pe BUIBUBOCTH
n3 Bo3wiIa. Ypehaju 3a CBETNOCHY M 3BYYHY
curHanuzanujy. Manukaropu u mepau ypehaju. Onpema
3a N00OJbIIAkE aKTHBHE U ITACUBHE 0€30€JHOCTH BO3MIIA.
Byunu ypehaju. Crneuuduyna eneKTpoHHKa y BO3HILY.
Epronomckn acriekty u3Ben0e YHYTpalllber HpocTopa
BO3MJIA.

Contents/Structure of the subject:

Definition and classification of vehicle equipment.
Equipment for reducing air born and structural noise
inside the vehicle's cab. Equipment for reducing vehicle's
noise outside the cab. Vehicle random oscillation theory,
ride comfort and equipment for reducing oscillations
affecting driver and passangers inside the vehicle.
Normalizing  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
active and passive safety. Towing devices. Specific
electronic devices. Ergonomic aspects of vehicle's
interior design.

IpeaucnuTHe 00aBe3e:
Ypalene nabopaTopujcke U pauyHapcKe Bexoe.

Preexam duties:
Carried out laboratory and computing practices .

O0siMuM HacTaBe U HAYMH NMPoOBepe 3HAMWA:

. [IpenaBama. Pauyncke (N), pauynapcke (C) u
naboparopujcke (L) Bexx6e. Koncynrarje.

. Hcmur je mucmenn u yemenu. OGa ena ucnura ce
HONAaXy y MUcMeHoj ¢popmu. Ilucmenu neo ucrmra

je
€JIMMHUHATOPAH.

e  Ouena ucriura ce popmMupa Ha OCHOBY ycriexa M3
71200paTOPHjCKUX U pauyyHapCKUX BEXOH,
MMCMEHOT U YCMEHOT JIefla  UCIIHTA.

Mode of studies and evaluation:

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

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

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

JIutepatypa*Literature:

1.  ®. Yacwu: Onpema Bo3miIa, PyKOIHKC ca PELEH3UjoM 1 o100pemeM 3a mramname, @TH, Hosu Can, 1997.
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99 MSMH 674

NCIIMTUBAIE MOTOPA U BO3UJIA
INTERNAL COMBUSTION (IC) ENGINES AND VEHICLES TESTING

Ykynan 6poj 4acoBa y ceMecTpy

Total numbers of hours per semester

Cemectap Tpenasama Bex6e Semester Lectures Practices
IX 30 12(N)+48(L) IX 30 12(N)+48(L)
Cagpakaj/cTpykTypa npeamera: Contents/Structure of the subject:
Omnmite 0 UCITUTHBAkbY MOTOPHHUX BO3MJIA. Main features of testing motor vehicle. Purpose,

[wb, BpcTe, opraHu3andja W H3BOhEHE HCIUTHBAbA.
VYHuBep3aqHa W crnenudUYHa ~ MEpHa  OIpeMa.
MehyHnapoaau u nomahu craHzapay MCIIUTHBAKbA BO3WIIA.
OnpeluBame ONIITHX KapaKTEpPUCTHKa BO3MJIA: MEPEHE
TUMEH3Hja, Maca U OCOBHHCKHX onrtepehema, onpehuBame
MIOJIOKAja TeKUINTa U MOMEHTa HHEpIHje Bo3wia. Metoan
UCIIUTHBAkba NeppopMaHCH BO3WIIA — HCIHTHBAKE BYYE,
KOYema, CTaOWIHOCTH, YNPaB/BMBOCTH U 0e30€qHOCTH.
Meroan WCHMTHBAWKA JEJIOBA BO3WIA - HCIUTHBAE
JienoBa oJ 3Havaja 3a Oe3dexHoct caoOpahaja, 3amTuty
JKMBOTHE CpeAMHE W yITeAy eHepruje. lcnuruBame
€KOJIOIIKUX M EPrOHOMCKHX KapaKTePHCTHKa MOTOPHHX
Bo3wia. Crienn(UYHOCTH WCIUTHBAMKbA IOJHOIPUBPETHUX
TpakTopa. TeXHUUKH Mperiies] BO3WIA.

classification, organization and testing practice. Universal
and specific measuring equipment. International and
national motor vehicle testing standards. Determining
vehicle's general characteristics: measuring  vehicle's
dimensions, masses and axle loads, determining vehicle's
center of gravity location and moment of inertia. Methods
for testing motor vehicle performanses - traction, braking,
stability, steering and safety tests. Methods for testing
motor vehicle parts - testing the parts conserning traffic
safety, environment and energy. Testing motor vehicles
ecological and ergonomic characteristics. Specific features
of testing agricultural tractors. Technical inspection of
vehicles.

IlpequcninTHe 00aBe3e:
VYpalene maboparopujcke BexOe.

Preexam duties:
Carried out labs.

O0aunm HacTaBe U HAYMH NMPOBEPeE 3HAMA:

. Ipenarama. Pauyrcke (N) u nadoparopujcke (L)
BexGe. Koncynramyje.

. Hcrur je mucmenn n yemenu. OGa iena ucnura ce
MONAXy y mucMeHoj ¢popmu. [lucmenu neo ucnura je
€IIMMHUHATOPAH.

e  Ouena ucrmTa ce popMHpa Ha OCHOBY ycIiexa W3

J1a00PaTOPH]CKUX BEKOM, MUCMEHOT M YCMEHOT Jiejia
HUCIIUTA.

Mode of studies and evaluation:

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

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

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

Literatura*Literature

1. J. Tomoposuh, UcnutuBame MOTOPHHX BO3wiIa, Mamuacku dakynrer, beorpan, 1979.

2. B. My3sukpasuh, [Ipaktukym 3a mabopaTtopujcke BexOe i3 06JacTH UCIUTHBAKHa MOTOPHUX BO3WIIA (Y IPUIIPEMH).
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TEXHUYKA EKCIVIOATAIIUJA MOTOPA U BO3UJIA
TECHNICAL EXPLOITATION OF ENGINES AND VEHICLES

Total numbers of hours per semester

IIpenmer*Subject:
99 MSHM 621
VYkyman 0poj 9acoBa y ceMecTpy
CemecTtap [IpenaBama Bexo6e
VIII 45 14(N)+16(L)

Practices

14(N)+16(L)

Semester Lectures

VIII 45

Cagpaxkaj/cTpykTypa npeamera:

OcHoBu TpHbosoruje. Teopuje u BpcTe NOAMA3UBaMA!
TpaHU4YHO, MOTIIYHO W MEIIOBUTO. Masusa YJba U MacCTu:
NOHAIlake Y  eKCIUIoATalujH;  JHMjarHOCTHKA U
KPHUTEPHjyMHU 3a 3aMeEHYy; KJIacuguKanyje u
cnemudukanyje; n3dop yiba M Macti. OpraHuzanmja
M0JIMa3MBamba. TEXHWYKEe TEYHOCTH: MOTOpCKa TOpHUBa,
XHApayJH4YHa yJba M TEYHOCTH 3a Xyaljeme; CBOjcTBA M
eKCIUIOATAIIMOHE KapaKTEePUCTHKE TEXHUYKUX TEYHOCTH.
Bpcre tpomema u omrehema METaIHUX MNOBPIIMHA!
aaXe3uBHO U abpa3WBHO xabame, xabame yciex 3amopa,
CTpyjHa H eNeKTpUYHa epo3hja M OCTAIN BHJIOBH
omrehema. Xabame y 3aBUCHOCTH OJl yCJIOBa paja.
Xabame  pasnMuMTUX ~ KOMOMHAIMja  CIIPErHYTHX
marepujasia. OOnuum omrehewa nenoBa ycien xalawba,
3aMopa ¥ KOpO3HWje W TMOCTYNIH OOHOBE HCXa0aHUX
JIeJI0BA: KJIMITHO-IMJIMHIAPCKH CKIIOI, BEHTHJICKHM CKJIOI,
KIM3HMA JIeXKajeBH, KOTPJbajHM JIeKajeBH, BpaTHIIa,
symyaHuiy.  Iloctynuu — ojpkaBakka W PEMOHTA.
JlujarHocTHKa: CTPYKTYPHH M JUjarHOCTHYKU INapaMeTpu
U CHMITOMH, MeToAe IujarHocTHKe. IIpoOremaTika
pe3epBHuX nenoBa. OpraHuzaiyja CEpBHCHO-PEMOHTHHX
pagMOHMIA: BpCTa, BEJIMYMHA U JIOKalHWja; TEXHOJOTH]ja
paga, mema pagHOr Ipoueca. EKOHOMCKM —acleKTH
eKcIloaraiyje, OAp)KaBarkba W PEMOHTA: TPOIIKOBH U
PEeHTaOMITHOCT eKCIIIoaTalyje.

Contents/Structure of the subject:

Tribology bases. Lubrication theories and classification:
boundary, full and mixed. Lubrication oil and greases:
exploitation behavior: diagnostics and exchange criteria;
classification and specification; oil and grease selection.
Organization of lubrication. Technical liquids: engine
fuels, hydraulic oils and liquids for cooling systems;
properties and exploiting characteristics of technical
liquids. The wear classification and metal surface damage:
the adhesive and abrasive wear, the wear due to fatigue,
the flow and electrical erosion and other forms of damage.
The wear depending on operation conditions. The wear of
different combination of metal in contact. Various shapes
of damage caused by wear, fatigue and corrosion and
revitalization procedures of worn parts: piston-cylinder
assembly, valve assembly, bearings, shafts, gears.
Maintenance and overhaul procedures. Diagnostics:
structure and diagnostic parameters and symptoms;
diagnostic methods. Spare parts problematic. Workshop
organization: kind, size and location; working technology,
working process scheme. Financial aspects of exploiting,
maintenance and overhaul: costs and exploiting
profitability.

IIpenucnutHe 06aBe3e:
Ypahere maboparopujcke BexOe.

Preexam duties:
Carried out labs.

OO0y HACTaBe U HAYHH NPoBepe 3HambAa:

. [penaBama. Pauyncke (N) u nmaboparopujcke (L)
BexOe. Koncynrauuje.

. Hcnut je miucmenu 1 yemend. OGa gena ucnuTa ce
nonaxy y mnucMeHoj popmu. Ilucmenu neo ucnura je
€JIMMUHATOPAH.

e  Ouena ucnuta ce popmMupa Ha OCHOBY ycrexa U3
712a00paTOPHjCKNX U padyyHapCKUX BexXOH,

IIMCMEHOT U YCMEHOT Jie/la  UCIHUTA.

Mode of studies and evaluation:

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

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

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

Jluteparypa*Literature:

1. W. Knunap, Mortopu CYC - Excrutoaranuja moropa, ®TH, Hosu Caz, 1999.
2. b. Kpcruh, Excrinoaranuja MoTopHUX BO3Wia 1 MoTopa, MammHcku dakynrtet Kparyjesar, 1997.
3. . Janxosuh, Y. /Iy6oka, OnprkaBame MOTOpHUX Bo3mia, MammuHcku dakynrer beorpazn, 1984.
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TEOPUJA KPETAIBA BO3HUJIA
THEORY OF VEHICLE LOCOMOTION

Total numbers of hours per semester

IIpenmer*Subject:
99 MSMH 622
Yxymnan 6poj 4acoBa y cemecTpy
Cemectap | IpemaBama Bexoe
VIII 45 15(N)+15(L)+15(C)

Semester Lectures Practices

VIII 45 15(N)+15(L)+15(C)

Canp:kaj/cTpykTypa npeaMera:

Kperame BO3Mia ca e€aCTUYHMM TOYKOBHMA II0 TBPIO]
MOJJIO3M: MEXaHUKa KOTpJbama TOYKA, OTIHOPU KpeTama
BO3WJIA, BYYHO-JIMHAMHYKE M KOYHOHE KapaKTePHUCTHKE
Bo3wia. Kperame BO3MiIa MO MEKOj HOIO3HM: MEXaHHUKa
KOTpJbaba TOYKA, OTIOPH KpeTama BO3MIA, METOIH
npeaBubhamba BydyHUX mnepdopmaHcH Bo3wia  (METo[
OeBameTpa, ¥ HHIECKCa KOHyca), BydYHE OCOOHMHE
IMHEyMaTuKa W TYCCHUYHUX MCEXaHHU3aMma. yl'[paBJ'baH)e
BO3WJIOM: HAaYUHU YIIpaBJbakbd, KWHEMATCKE U JUHAMUYKE
CreuupUIHOCTH U CTa0MJIHOCT yIpaBibamba. Y3IyKHa U
0ouHa cTaOWIHOCT BO3WJIa Ha Haru0y W y KpUBHHH,
CTa0MJIHOCT KpeTama CIIpera BYYHOT M IPUKIBYYHOT
Bo3wia. CriendyHa Teopuja cygapa MOTOPHHUX BO3HWIIA.
Hecrarmapaau o0nuim peann3aiyje KpeTama.

Contents/Structure of the subject:

On road vehicles locomotion: mechanics of elastic wheel
motion, vehicle locomotion resistances, traction dynamic
characteristics, braking of wvehicles. Off road vehicles
locomotion: vehicle locomotion resistances, methods for
traction prediction (Bevameter and Cone index method),
tractional behaviors of tires and tracks. Vehicle steering:
modes of steering, kinematic and dynamic properties of
steering and stability of steering. Longitudional and lateral
stability of vehicle on slope ground and in curve, stability
of towing vehicle - trailer assembly motion. Specific
theory of motor vehicles impact. Unusual solutions for
land locomotion.

IIpequcninTHe 00aBe3e:
Ypalhene maboparopujcke U paayHapcKe BexxOe 1 o0aBe3aH
3a1aTaK (By4HH MPOpPadyH BO3WIIA)

Preexam duties:

Carried out laboratory and computing practices and one
obligatory task (traction and dynamic characteristics
outlay of vehicle)

O0auMuM HACTaBe M HAYUH NPoBepe 3HAA:

. [IpenaBama. Pauyncke (N), pagynapcke (C) u
nabopatopujcke (L) exk6e. Koncynrammyje.

. Hcnur je mucmenu u yemenu. OGa zierna ucnura ce
MoNaxy y mucMeHoj ¢popmu. [lucmenu neo ucrmra je
€JIMMHHATOPAH.

e  Ormena ucnmra ce GopMHpa Ha OCHOBY yCIieXa U3
11200paTOPHjCKUX U pauyyHApPCKUX BEXOH,
00aBe3HOT 3a/1aTKa, MMCMEHOT i YCMEHOT Jiefia

HUCIIMTa.

Mode of studies and evaluation:

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

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

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

JIuteparypa*Literature:

1. JI. JamkoBuh, Teopuja kperama, MammHcku dakynret, beorpan, 1990.

2. 'b. Ponau, Teopuja kperama Ban TBpaux nyresa, ®TH, Hosu Can, 1983.

3. B. Mysukpasuh, [Ipaktukym 3a mabopatopujcke BexxOe m3 obimacTu TeopHje Kperama Bo3wia (pykormc), ®TH -

Hosu Can, 1990.
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IHO/bOIIPUBPEJIHE MAIIUHE II
AGRICULTURAL MACHINES II

Total numbers of hours per semester

IIpenmer*Subject:
99 MSMH 623
Ykynan 6poj yacoBa y ceMecTpy
Cemecrap IIpenaBama Bexo0e
VIII 45 36(N)+9(L)

Practices

36(N)+9(L)

Lectures
VIII 45

Semester

Canp:kaj/cTpykrypa npeaMera:

VYBox y mpeaMeT, YIO3HaBame ca HAYMHOM paja u
obaBe3ama ctyneHata. @U3MdKa CBOjCTBA MOJHOTIPUBPEIHIX
MaTtepujana. YOupame KIWIIOBa, KJIIACOBa W I[BACTH.
INocTynmm, MalmyHe W onpeMa 3a MPOU3BOIY JEKOBUTOT
Oupa. [locTynuu, MalIMHE U ONpeMa 3a KETBY U IPUMapHy
npepajay crenujaiHux OWJBHUX BpCTa, NMPUMEP KOHOIUbA,
JaH, CUpaK Memall ¥ THKBe. MeToa pa3Boja MamluHa U
orpeMe 3a clelnujajiHe KyinType. AJTepHaTHBHU H3BOPHU
SHEepruje y IOJpONpPUBPEIU, OWBHH OCTaIlM, OWJbHA YJIba,
6uorac, Berap, TepManHe Boje. [locTynmim W MammHe 32
crpeMame OMJBHHUX ocTaTaka. [locTpojera 3a Mpou3BOIBY Y
3amTHNEeHOj CPeNMHH, TYHENH, IUIACTCHHLH, CTAKICHHIIH.
[lpuMeHa eNneKTpOHUKE Ha MOJBONPHBPEIHHM MallldHaMa.
Juckycrja M OLGHa CaMOCTAIHOT paja CTyAeHaTa Ha
n3y4aBamy CTpy4He JINTepaType.

Contents/Structure of the subject:

Introduction to the subject , mode of studies and student'
s obligations. Cobs harvesting, earn and flower stripping.
Procedures, machinery and equipment for producing
medicinal herbs. Procedures, machinery and equipment
for harvesting and primary processing of special crops, for
example: hemp, flax, brume sorghum and guards.
Development methodology of machinery for special
crops. Alternative energy sources in agriculture, crop
residues, plant oils, wind, thermal water. Procedures and
machinery for crop residues harvesting. Structures and
environment of green houses. Applying electronics in
agriculture. Discussing and evaluating student's
individual reference studies.

IpeaucnuTHe 0O6aBe3e:
VYpalere maboparopujcke Be:KOE U TPU CaMOCTATHA Paja.

Preexam duties:
Carried out labs.
obligatory task .

and individually accomplished

00K HACTaBe M HAYMH NPOBepe 3HAKA:

. INpenaBama. Pauyncke (N) u aboparopujcke (L)
BexOe. Koncynrauuje.

. Hcnur je nucmenu 1 yemenu. [liucMeHu neo ucrura je
€JIMMHUHATOPAH.

e Ornena ucrmra ce (opMHUpa Ha OCHOBY ycIiexa H3
J1a00paTOPHjCKUX BEXKOM, CaMOCTAHUX PajoBa,
MMCMEHOT U YCMEHOT JIeNla MCIIUTA.

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 laboratory
practices, obligatory task , written and oral part of the
exam.

Jlutepatrypa*Literature

1. A. bajkun, Mexanu3zauuja y noBprapctBy. YuuBepsurer y HoBom Cany, [lossonpuBpenuu dakynrer, HoBu Can

1994.

2. N. N. Mohsenin, Physical Properties of Plant and Animal Materials, Gordon and Breach Science Publishers, New

York, 1980.

3. A.K. Srivastava at all: Engineering Principles of Agricultural Machines, ASAE, St. Joseph, SAD, 1994.
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99 MSMH 624
VYkynan 6poj 4acoBa y ceMectpy
Cemecrap | IlpenaBama Bex0e
VI 30 18(N)+6(L)+6(C)

TPAKTOPH
TRACTORS
Total numbers of hours per semester
Semester Lectures Practices
VIII 30 18(N)+6(L)+6(C)

Cagp:xkaj/cTpykTypa npeamera:

CrnenupuuHOCTH TPAKTOPCKUX MOTOpa: KapaKTEPUCTHUKE
TOKA CHAre, MOMEHTA W MOTPOLIKE FOPUBA Y 3aBHCHOCTH
o Opoja oOpraja, KOHCTPYKTHBHE OCOOCHOCTH MOTODA.
CreunuyHOCTH TpaHCMUCHje: KOHIEIIHMja CHCTEMa,
u3Ben0a OCHOBHUX JelioBa cHcTeMa (CHOjHHIE, Memaya,
MOTOHCKOI MOCTa M Pa3BOAHHMKA CHAre 3a IOTOH BHILE
ocoBuHa). Kperame TpakTOopa MO TBPAUM H MEKHUM
MOJJIOraMa; CHeHU(PUYHOCTH KpeTarha, MMHEYMATUIH |

TYCeHHYHH MEXaHU3MH, cabujame 3eMJBHIINTA,
npensubhame  Byde.  CrnenuuuHOCTH  OTHOJBEHA,
yIOpaBjbamka, Kouema M CTAaOMIHOCTH  TPaKToOpa.

CriermnmyHOCTH KOHCTPYKTHBHE H3BeAOE TPAKTOPCKHX
kabuHa. KapakrepucTike ByYHHUX CIIOCOOHOCTH TPaKTOpa.

Contents/Structure of the subject:

Specific features of tractor engines: characteristics of
torque, power and fuel consumption versus engine speed,
engine design. Specific features of tractor transmission:
system concept, features of system main parts (clutch,
gearbox, axle drive assembly and inter - axle drive
assembly). On the road and off the road locomotion of
tractor: specific features of locomotion, tires and tracks,
soil compaction, traction prediction. Specific features of
tractor suspension, steering, breking and stability. Specific
features of tractor's cab design. Characteristics of tractor
tractional capability.

IIpenucnutHe 06aBe3e:
Ypalhene maboparopujcke 1 padyHapcKe Bexoe.

Preexam duties:
Carried out laboratory and computing practices.

O0siMuM HacTaBe U HAYMH NPOBEpPe 3HAKA:

. [penaBama. Pauyncke (N), pagynapcke (C) u
nabopatopujcke (L) exk6e. Koncynrammyje.

. Hcnur je mucmenn u yemenu. OGa ziena ce nosnaxy y
ncMeHoj popmu. [TrucMmenu neo ucrura je
SIIMMHUHATOPAH.

e  Orena ucriuta ce popmMupa Ha OCHOBY yCIexa M3
1a00paTOPHjCKUX U PAYyHAPCKHUX BEKOH,
MHCMEHOT ¥ YCMEHOT Jiefla  MCIIUTA.

Mode of studies and evaluation:

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

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

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

JIuteparypa*Literature:

1. ®.Yacwu, M. Maptunos, Tpaktopu (yHOEHHUK y IPUIPEMH)

2 Yacomwucu: Tpakropu u noroncke mammae, JYMTO - Hosu Can

3. B. My3sukpasuh, [IpakTukym 3a 1aboparopujcke BexxOe u3 npeamera TpakTopu (y MpUnpemMu)
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99 MSMH 625

ITPEHOC CHAT'E U KPETAIbA U MEXAHU3MH
POWER AND MOTION TRANSMISSION AND MECHANISMS

VYxyman 6poj 4acoBa y ceMecTpy

Total numbers of hours per semester

Bexoe
30(N)+15(C)

Cemectap | IlpemaBama

VI 45

Practices

307(N)+15(C)

Semester Lectures

VIII 45

Canp:kaj/cTpykTypa npeaMera:

Teopuja paBHOT M IIPOCTOPHOT cCIIpe3arba MaTPUYHHM
MeTonama. HecTaHIpAHM LEHTPOMIHHW TPEHOCHHIH.
Konctpykuunja mmaHeTHO-IH(EPEHINjATHUX , TATACHUX,
IUTAHETHO LUKJIOWIHUX W CHELHjaTHUX HECTaHAAPIHHUX
npeHocHuka. Bapujaropu OpsuHa. Tok cHare U
Koe(HUIHjeHT KOPUCHOT JigjcTBa. MexaHu3aM ciI000aHOr
xona. Mantemkn Mexanu3aM. ['apaaHo-Xo0oKe-0B 3r7100.
bperactu mexaHu3Mu U BUXOBa NpuMeHa. Marpuune
MEeTOoJle Yy KNHEMaTH4YKO] aHaJIN3U PaBHUX M MPOCTOPHUX
MexaHu3ama. JluHamuuka ~— aHanM3a ~ MeXaHHW3ama
MaTpuyHuM MeronaMa. CHHTE3a MexaHn3ama 3a Boleme
KpO3 HH3 y3aCTOITHHX I10JIOXKaja , 32 TeHEpUpaIbe 3ajaTe
(yHKIHje U MyTame, METOJIOM YCIOBHUX T'€OMETPH]jCKUAX
OrpaHHYEHa H METOAOM KOMIUIEKCHOT Opoja. OnTumanHa
CHHTE3a MEXaHM3aMa.

Contents/Structure of the subject:

Planar and spatial gearing theory - matrix methods.
Untypical centrode trains. Planetary, cycloidal, harmonic
drive and other special, non-standard trains. Variable
speed drives. Power flow and efficiency. Free wheel
mechanisms, Geneva mechanisms. Universal joint. Cams.
Kinematics analysis of mechanisms - matrix methods.
Dynamic analysis of mechanisms - matrix methods.
Kinematics synthesis of mechanisms (motion generation,
path generation and function generation) - graphic
methods, geometric constraints method and complex
numbers method. Optimal synthesis of mechanisms.

IIpenucnuTHe 06aBe3e:
VYpaljene pauyHapcke BexOe 1 TpH caMOCTalIHA Paja.

Preexam duties:
Carried out computing practices and three obligatory
tasks.

O0siMuM HacTaBe U HAYMH NMPoOBepe 3HAWA:

. IpenaBama. Pauyncke (N) u pauynapcke (C) BexOe.
Koncynrauuje.

° Hcnur je nucmenu u ycmenu. [lucmenu neo ucmira
j€ eIMMHHATOPaH.

e  Ouena ucnura ce GopMHpa HA OCHOBY ycIiexa M3
padyHapcKHX BexOu, 00aBe3aHMX 3ajarTaKa,
MIMCMEHOT U YCMEHOT JIella HCIIUTA.

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. M. 3nokomnuna, JI. [Isetrnhanun, [Ipenoc cHare u kperama, ®TH, Hosu Cam, 1989.

2. @I Jluteul, Teopuja 3yduarjux 3anemiennu, Hayka, Mocksa, 1968
3. C.H. Suh, C.W. Radcliffe: Kinematics and Mechanisms Design, New York, 1978.
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Mpeamer*Subject: METOJOJIOTHJA KOHCTPYUCAIBA
99 MSMH 634 DESIGN METHODOLOGY
VYkynan 6poj 4acoBa y ceMecTpy Total numbers of hours per semester
Cemecrap | Ilpenasama Bex0e Semester Lectures Practices
IX 30 20(N)+10(C) IX 30 20(N)+10(C)
Cagp:kaj/cTpykTypa npeamera: Contents/Structure of the subject:
YBon y npeamer. Merogonoruja pas3Boja  HOBHX | Design methodology - introduction. Methodology of new

npousBosa. Creapanauku npouec. [Ipouec uHKemepcKor
mpojekToBama. da3a KOHIEHIIN]CKOT pojeKkToBama. Daza
KOHCTpyHucama Jerasba. Daza paspajse KOHCTPYKTHBHE
JIOKyMeHTaIlje. Meronoyioruja aHaju3e U ycaBplliaBama
KOHCTpyKIHMja. Metononoruja obe30ehema KBaiuTeTa
KOHCTpyKIKje. MeTrojo0oruja OlleHe HHUBOA KBAJUTETA

KOHCTPYKLIMje — MeToJla BpeqHOBama. Merojonoruja
ONITUMU3AIIH] e KOHCTPYKIIHj€ - METOJ
BUIIEKPUTEPUjYMCKE  ONTUMHU3almje.  MeTomonoruja

IUIAaHWpakba MWCIWTHBAaKka MAIIMHCKUX KOHCTPYKIH]a.
Meronosoruja ympasjbama pasBojeM. Hmxkemep Kao
pykooamnan. Ilomntuka ¢opMmupama IeHE 3a HOBE
HIPOU3BOJIE.

products development. Creative process. Process of
engineering design. Conceptual design stage. Detail design
stage. Constructive documentation elaboration stage.
Construction analysis and improving methodology.
Providing construction quality. Estimating construction
quality level methodology - value analysis. Methodology
of construction optimization - multicriterion optimization
method. Methodology of  planning and checking
mechanical construction. Methodology of managing
development. Engineer as a manager. Costs creating
policy for new products.

IpenucnuTHe 00aBe3e:
VYpaleHe pauyHapcke BexxOe U TPU CaMOCTaIHA pajia.

Preexam duties:
Carried out computing practices and three individually
accomplished obligatory tasks.

O06aMuM HACTaBe M HAYUH NPoBepe 3HAA:

. [IpenaBama. Pauyncke (N) n pauynapcke (C) BexOe.
Koncynrauuje.

. Hcmut je ycmeHw.

e  Ouena ucriuta ce popMupa Ha OCHOBY ycriexa M3
pauyHapCcKUX BeKOM, CaMOCTaIHUX PajoBa U
YCMCHOI' MCITMTA.

Mode of studies and evaluation:

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

e The exam is oral.

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

Jluteparypa*Literature

1. C. KysmanoBuh, Meronosoruja koncrpyucatwa, DTH, Hosu Cax, 1998.

2. B. Munauuh, Teopuja mpojexToBama TEXHONOMIKUX cucTeMa, MammHckn (akynrer y beorpany - JYIIUTEP

3ajeqnnna, beorpax, 1987.

3. I E. Shigley, Mechanical Engineering Design, 3™ Edition. McGraw-Hill Kokagkusha Ltd. 1977.
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Hpenmer*Subject: YPEBAJU 3A HABOAIHABAIBE
99 MSHM 691 IRRIGATION PLANTS
VYkymnan 6poj 4acoBa y ceMectpy Total numbers of hours per semester
CemecTap IpenaBama Bexoe Semester Lectures Practices
IX 60 30(N)+15(L) IX 60 30(N)+15(L)

Canp:kaj/cTpykTypa npeaMera:

YBon y mpeaMeT, YNO3HaBamke ca HAuMHOM paja |
obaBezama CTyIcHaTa. TEXHONOMIKH 3aXTEBH I10jCIUHHUX
MOJBOIIPUBPEIHUX KyJITypa 3a BogoM. [IpopadyH norpedHe
KONMYKMHE BojJe. THIIOBH HaBOAWABama, NPEIHOCTH H
MaHe. MamuHcka omnpemMa 3a HaBoImwaBame. llymie,
THIIOBM IIyMIIM, HPEIHOCTH W MaHe, KapaKTEepUCTHKE
mymnu. M30opu u mpopadyHu mymmu. LleBu, neBHUIE,
LeBHA apmarypa, TEXHHYKe Kapakrepuctuke. [lymmnne
craHune, u300p W pa3MemTaj olpeMe, BOJ03aXBaTH,
BOJOUCITYCTHU, TUTIOBU MYMITHUX CTaHUIIA. HyunaH)e Y paAn,
eKCIIIoaTalyja U OJpXKaBame MyMIHHUX cTaHuna. Kumrxa
Kpuia, ypehaju 3a Kulmbeme, MIIa3HUIE, paclpCKUBauH,
mbopu © mpopadyHH. Ypehaju 3a HaBogmaBame IO
MIPUHIUITY "KaIl 1o Kan'"', m300pHu 1 IpOpavyHH.

Contents/Structure of the subject:

Introductory remarks, presenting study methodology and
students' obligation. Technological requirements of certain
field crops for water supply. Calculating necessary amount
of water requirements . Types of irrigation, merits and
demerits. Irrigation equipment. Pumps, types of pumps,
merits and demerits, pump head. Pump selections and
calculations. Pipes, pipe fittings, technical characteristics.
Pump stations, selection and equipment position, water
supplying place, water draining place, types of pump
stations. Starting, exploiting and maintening pump
stations. Rain wings, nozzles, sprinkling-nozzles, selection
and calculation. Irrigation devices using "drop by drop"
type of irrigation, selection and calculation.

IpeaucnuTHe 00aBe3e:
VYpaljene rnaboparopujcke BexOe
3aj1aTax.

U jeman obaBe3aH

Preexam duties:
Carried out labs. and one obligatory task.

001K HACTaBe M HAYHMH NIPOBepPe 3HAWA:

. [penaBama. Pauyncke (N) u naboparopujcke (L)
BexkOe. Koncynranmyje.

. HWcnut je nucMenn u yemend. [TucMenu neo wcrmra
j€ eIMMMHHATOpAH.

e Ouena ucnura ce GopMHpa HA OCHOBY ycIeXa M3
nmabopaTopHjCcKuX Be:KOHM, 00aBe3aHOT 3a/1aTKa,
MIMCMEHOT U YCMEHOT JIella  MCIINTA.

Mode of studies and evaluation:

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

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

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

Jluteparypa*Literature

1. M. Y3enan, [Tymme u kommnpecopcke ctanuie, ckpunta. @akynreT TeXxHUIKHX Hayka, Hosu Can, 1999.

B. Bykosuh, YBoz y xuapornHeymarcky TexHuky, Stylos, Hosu Cax, 1996.

2
3. ®@. . Hukonanze, Bonocuadsxkenue, Tpojusnar, Mocksa, 1979.
4

A. M. Tyraj, Bomocnabxxenne, Buma mkora, Kujes, 1984.
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Ipeamer*Subject: HOCTKETBEHHU NIOCTYIIIU 1 MAILLIMHE
99 MSMH 692 POSTHARVESTING PROCESSES AND MACHINERY
VYkymnan Opoj 4acoBa y ceMecTpy Total numbers of hours per semester
Cemectap IIpenaBama Bex0Oe Semester Lectures Practices
IX 60 27(N)+18(L) IX 60 27(N)+18(L)

Canp:kaj/cTpyKkTypa npeaMera:

VYBox y mnpenMmer, YNO3HAaBambe Ca HAYMHOM paja H
obaBe3zama cryneHara. Du3nuka CBOjCTBAa 3HA4YajHAa 3a
npepagy NOJBONPHBPEIHMX  HpousBoma. Iloctymuy,
MammyHe W ypebhaju 3a KOH3epBUpPAmE MOJHOIPUBPETHIX
npousBoaa. KoH3epBHpame CHIMpameM, IpOOWIMIE 3a
ki U 3pHO. IlocTpojema 3a cripemame crinaxke. OmeHa
MoryhHOCTH W HaumHa cHpoBohema cemapamuje u
kiacudukanpje. [loctynuy u Mamine 3a KiacuuKauujy
u cemapanujy. lloctynmuu u ompema 3a CeKyHAapHY
npepany, celkame, ApoOibeme, MieBeme. Ilpece 3a
Opukere, nenere koocose. Memnraiuie U MeIIaoHe CTOYHE
xpane. CriamumiTe’e M MaHUMYyJIaldja MAaCOBHUM
NPOU3BOAMMA HA MajMM W CPEAHBHM Ta3[MHCTBHMA.
Cxragumremne u MaHHUITyJIAIja MOBPTapCKUM
MPOM3BOAMMA W CIEHHjATHUM KyJlITypama. 3amThTa
JKHBOTHE CpEIMHE W OCHOBE OLICHE CKOHOMHYHOCTH
pa3Boja MammHa H ompeMme. OIeHa CaMOCTAJIHOT paja
CTyJeHaTa Ha N3y4aBamy CTpy4YHe JIUTepaType.

Contents/Structure of the subject:

Introduction to the subject, mode of studies and students'
obligations. Physical properties important for crops
processing. Procedures, machinery and equipment for
conservating agricultural products. Conservating forage,
grinders for cobs and corn. Plants for forage. Evaluating
possibilities of separation and classification of agricultural
products. Procedure and machinery for classification and
separation. Procedures and equipment for secondary
processing, cutting and grinding. Presses for briquettes,
cobs and pellets. Equipment for manipulating forage.
Forage mixers and mixing plants. Storage and
manipulation of corn products at small and medium size
farms. Storage and manipulation of vegetables and special
crops. Environment protection and basic criteria for
profitability evaluation. Discussing and evaluating
students' individual reference studies.

IpenncnurHe 00aBese:
VYpalene naboparopujcke BexOe
3aJaTax.

u jeman oOaBeszaH

Preexam duties:
Carried out labs and one obligatory task.

O0siMM HacTaBe U HAYMH NPOBEpe 3HAKA:

. [penaBama. Pauyrcke (N) u maboparopujcke (L)
BekOe. Koncynraimje.

U Hcnwr je nucMeHu ¥ ycMeHd.  [IucMenu 1eo ucnura
j€ eIMMHHATOPAH.

e  Omena ucriura ce popmMupa Ha OCHOBY ycriexa M3
mab0opaTOPHjCKIX BEKOM, 00aBE3aHOT 3a1aTKa,
MIMCMEHOT U YyCMEHOT JIefla  HCIINTA.

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.,
obligatory task, written and oral part of the exam.

JIuteparypa*Literature:

1. CmpaBouHHK cesbcKOXa3jajcTBeHHX MaiinH, -1V deo, Mairu3, Mocksa, 1992.
2. A. bajkun, Mexanusauuja y nosprapctsy. YHusep3urer y HoBom Cany, [Tossonpuspennu dakynrrer, HoBu Can

1994.

3. N. N. Mohsenin, Physical Properties of Plant and Animal Materials, Gordon and Breach Science Publishers, New

York, 1980.

4. UYacomucn: Landtechnik, CaBpemena nossonpuspenna texuuka, Agricultural Engineering, PTEP u npyru.
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IIpenmer*Subject: CYIIAPE
99 MSMH 693 DRYERS
VYkynan Opoj 4acoBa y ceMecTpy Total numbers of hours per semester
CemecTtap IIpenaBama Bex06e Semester Lectures Practices
IX 60 40(N)+20(L) IX 60 40(N)+20(L)

Canp:kaj/cTpykTypa npeaMera:

YBon y mnpenmer, yIO3HaBame ca HAYMHOM pajga u
obaBesama  crysmeHara. Ipaha  mosponpHBpeaHHX
MaTepujalla W THUIOBH BlIaxHocTH. OCHOBE TeopHje
MHTpanyje Biare U cyniema. TepMoanHaMH4Ke MOCTaBKe
ypehaja 3a cymeme. Ilomena cymapa mpema BpCTH
CyIIEHOT OWJBHOT MaTepujana, Ha4MHy paja W yYHHIIH.
Cymape 3a MacoBHE 3pHAacTe KyJIType, THIIOBH, ITOCTYIIH
cymema. bybOmacte cymape, apexunparopu. Cymape
noceOHe HameHe. OCHOBE NPOjeKTOBama cyliapa, u3bop
arperara W THUIIa IOCTPOjera. YIPaBibamhe IOCTYIKOM
Cyllema, peryianuja, MOryhHOCTH ylTelne eHepruje.
OnpxaBame cyliapa. ANTEpHATHBHH MOCTYILH CYLICHA.
Juckycuja ¥ oOleHa CaMOCTaJIHOT paja CTyJeHaTa Ha
n3y4yaBamy CTpPydYHE JUTepaType. YTHLA] Ha IKUBOTHY
CpEelUHY.

Contents/Structure of the subject:

Introduction to the course, student's duties. Physical
property of material and types of moisture. The basic
theories of migration moisture and drying process.
Thermodynamic setup of drying plant. Classifying
different types of dryers, which depend on sorts and rate of
dried plant material. Dryer for the most used agricultural
products, types, and drying procedure. Drum dryer -
dehydrator. Dryer for special uses. Drying process
control, regulation, and possibile decrease of energy.
Maintaining  dryer. Alternative procedure for drying
agricultural products. Discussing and assessing student's
individual engagements on study related references.
Influence of drying process on environment.

IIpenucnuTHe 06aBe3e:
VYpahene maboparopujcke BexOe
3a1aTakK.

U jemaH oOaBe3aH

Preexam duties:
Carried out labs and one obligatory task

O0MIy HacTaBe U HAYHH NPoBepe 3HambAa:

. [penasama. Pauyncke (N) n naboparopujcke (L)
BexOe. Koncynrauuje.

. Hcnut je miucMenu u ycMeHd.  [lucmenu neo ucrmra
j€ eIMMHHATOpaH.

e Orrena ucnmra ce popMupa Ha OCHOBY ycIexa M3
J1a00paTOPHjCKUX BEXKOM, 00aBE3aHOT 3a/1aTKa,
MMCMEHOT U YCMEHOT JieNia  MCIIUTA.

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.,
obligatory task, written and oral part of the exam.

Jlureparypa*Literature

Nk

M.Henemkos, 36upka 3agaraka, ®TH, Hosu Can, 1944.

Benmku u300p nurepaTtype, HapoduTo Ha PyckoM jesuky

M.Henesmkos, M.Crakuh, OcHoBe TexHuke cyiiewma, ®TH, Hosu Cax, 1984.

J.Bopomer, B.Kosuh, Braxan Ba3nyx, Hayuna kmura, beorpan, 1989.

'B.Kozuh, B.bekagar, [Ipupyunuk 3a rTepmoguHamMuxy, 1979.

P.Tonmh, OcHoBe npojexToBama, MpopadyHa 1 KOHCTpyHcama cymapa, Hayuna kmura, beorpaz, 1989.
R.B.Keey, Introduction to Industrial Drying Operation, Pergamon Press, 1978.




o)

HACTABHU INPOI'PAMM — OJCEK: EHEPTETUKA U MIPOLIECHA TEXHUKA

PROGRAMS OF SUBJECTS - DEPARTMENT: ENERGY AND PROCESS
ENGINEERING




YHUBEP3UTET Y HOBOM CAZIY*UNIVERSITY OF NOVI SAD

®@akyaTer TexHnukux Hayka * Faculty of Technical Sciences
Mamuncteo *Mechanical Engineering

Hartym * Date:
1999-09-30

HACTABHU MPOI'PAM * PROGRAM OF SUBJECT

Crpana * Page: 136

Oncek * Department: EHEPI'ETUKA U IIPOLJECHA TEXHUKA * ENERGY AND PROCESS ENGINEERING

INPOJEKTOBAIE IPUMEHOM PAYYHAPA (CAD)
COMPUTER AIDED DESIGN

(CAD)

Total numbers of hours per semester

Ipeamer*Subject:
99 MSEP 170
VYkynaH 6poj yacoBa y ceMecTpy
Cemecrap [IpenaBama Beix6e
VI 45 45 (O)

Practices

45 (C)

Lectures

VI 45

Semester

Cagpaxaj/cTpyKkTypa npeagMera:

e IlpoekroBame mnomolly padyHapa. AHaiM3a, CHHTE3a H
MPOjEKTOBAE

e  XapIOBepCKH EIIEMEHTH M KapaKTEPHCTHKE CaBPEMEHHX
padyHapcKUX CHCTEMa 3a IIPOjEKTOBabe. YIIO3HABabE Ca
XapJBEPCKUM eJIEMEHTHMA CaBPEMEHUX padyHapa

e CobTBep caBpeMEHHX  padyyHapcKUX  CHCTeMa  3a
MPOjEeKTOBAE

e Vmorpeba Auto CAD mporpama 3a MpOjeKTOBamE.
Jedunucame okpyxkema 3a m3pamy nprexka y Auto CAD
OKpykewy. IIpojeKkToBambe MAIIMHCKHX eleMeHaTa momohy
Auto CAD-a. UM3pama  TexHMYKE JIOKYMEHTAI[H]je
MalIMHCKUX enemenara 'y Auto CAD.

e  Vmo3HaBame ca KOPUCHHYKAM OKPYKCEHEM MPOrpamMCcKOr
jesuka  Visual Basic. VYmo3HaBame ca  OCHOBHUM
eJIeMEHTUMa TporpamMckux jesuka Visual Basic u m3panma
JjEHOCTAaBHUX aIUIMKaluja

e OcHoBe O0jeKkTHOr mporpaMupama W HayMHa YHOTpeOe
o0jexTa.

e Pan ca matorexkama. OcHOBe paja ca 0a3ama mojaTtaka M
bHXOBA IPHMEHA Y TIPOjEKTOBabY PauyHAPCKHX CHCTEMA.

e [loBesuBame Visual Basic ammumkanuja ca Auto CAD
OKPYKEHEM 3a IPOjEeKTOBABE

e [loBe3uBame ca 6a3oM nojaTaka

e [loBesmBame Visual Basic
OKpYIKEeHEM

e PemaBame pealHHX MHpobieMa W3 JIOMEHa MHPOjeKTOBaba
cucrema nomohy padyHapa

armikanuja ca  Matlab

Contents/Structure of the subject:

e Basic terms and principles of control systems: analysis,
synthesis and projecting

e Hardware wused for computer design and its features.
Introduction to basic hardware elements.

e Software needed for computer design.

e Project develoment by Auto CAD. Creation of Auto CAD
drawings. Keeping technical documentation of simple and
compound mechanical parts.

e Introduction to Visual-Basic (VB) programming and
development tools. Development of simple applications.

e Basics of object-oriented programming and using of objects.

e Files. Basics of databases and their purpose for computer
designed systems.

e Active X automation. Calling Auto CAD services from a VB
application.

e Developing databases applications in VB

e  Using Matlab services from a VB application.

e Solving practical problems and their computer design.

HpenucnurHe o0aBese:
VYpalene pauyHapcke BexOe U IPAKTUYHHU IIPOjeKaT
cucreMa nomohy payyHapa.

Preexam duties:
Carried out computing practices and computer design of
practical project.

OO0JMuM HACTaBe M HAYMH MPOBepe 3HAbA:

o [lpenaBama. Pauynapcke (C) BexGe. Koncynrarwuje.

e Ucnut je ycMeHH .

e OueHa ucnuta ce popMupa Ha OCHOBY ycriexa M3
pauyHapCcKUX BeKOM, IPOjeKTa U YCMEHOT HCIIHTA.

Mode of studies and evaluation

o Lectures. Computing (C) practices. Consultations.

e The exam is oral.

e The exam grade comprises the results on computer
practices, computer design of practical project and
oral exam.

Jlutepatypa*Literature

1. Peter Norton & Michael Groh, Vizual Basic 6, ayropuzoBanu npeoa Kommjyrep bubnuoreka, Hauax 1999.

2. Cnobonan Jlazuh. AutoCAD P 14, IlenTap 3a mepmaneHTHO 0Opa3oBame Bunua, beorpan 1997.

3. 1lramnanu matepujaji KOju MOKPHBA IpeiaBama 1 Bex0e
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Ipenmer*Subject:

99 MSEP 700

MEPEIBE U PETYJIUCAIBE
MEASUREMENT AND REGULATION

Yxymnan 6poj 4acoBa y ceMecTpy

Total numbers of hours per semester

Bex6e
45(L)

Cemecrap

VI 45

IIpenaBama

Practices

45(L)

Semester Lectures

VI 45

Cagpxkaj/cTpykTypa npeamera:

e 3Hauaj Mepema W peryjucama y TEpMONPOLECHO]
TEXHHIIH, OTIITH TT0jMOBH.

e (DyHKIMOHATHA aHAU3a paja MEpHUX ypehaja.

e  Omnuite KapakTepucTHKe MepHUX ypehaja.

e ['pelike npu HHKEHEPCKUM MEPEHUMA.

e  MepHe jequHUIIC U CTAHIAPIU OCHOBHUX BEJIMUUHA.

e Mepewme  Temmeparypa, IPHUTHCAKa,
TOIUIOTHUX HPOTOKA,HMBOA TEYHOCTH,
cacTaBa IpoJ{yKaTa caropeBama ! JIp.

MIPOTOKA,
BJIQKHOCTH,

L4 KOHHCHT peryiaucamba mnpormueca.

e  PerynauuoHu CUCTEMH.

Contents/Structure of the subject:

e Measuring and regulation importance in thermo
process engineering, basic concepts.

Functional analisysis of measuring instruments.

Basic characteristic of measuring instruments.

Error in engineering measurements.

Measurement units and standards of basic parametars.
Temperature, pressure, flow, heat-flux, liquid level,
humidity, flue gas composition measurements etc.
Concept of regulation process.

e Regulation systems.

IIpequcnintHe 00aBe3e:
VYpahene mabopaTtopujcke Bexoe.

Preexam duties:
Carried out labs.

OO0JMuM HACTaBe M HAYMH MPOBepe 3HAbA:
e [lpenaBama. Jlaboparopujcke (L) Besxoe.

Koncynrauuje.
e  Hcnur je nmucmenu u ycmenu. [Tucmenn neo ucnura je
€JIMMHHATOPAH.
. Ouena ucrta ce popMupa Ha OCHOBY ycIiexa U3

11ab0paTOpHjCKUX BexKOH, THCMEHOT ¥ YCMEHOT JIela HCIIUTa.

Mode of studies and evaluation

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

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

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

Jlutepatypa*Literature
1.  Ayropu3oBaHa ckpunTa
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IIpeamer*Subject:

99 MSEP 701

INPEHOC TOIIJIOTE
HEAT TRANSFER

VYkymnaH Opoj 4acoBa y ceMecTpy

Total numbers of hours per semester

BexoOe
45(N)

Cemecrap IIpenaBama

VII 45

Practices

45(N)

Semester Lectures

VII 45

Canp:kaj/cTpykrypa npeaMera:

[IpoBoheme (mamdepeHmujamHa jeqHAYMHA TPOBONEHmA
TOIUIOTE; PAHUYHU YCIIOBH; MPOBONHEHE KPO3 paBaH 3H/I,
IATUHIAD u coepy; opebpene TIOBPIIUHE;
JIBOZMMEH3HOHAITHO CTaI[IOHAPHO npoBoleme;
HecTallMoHapHO npoBoljeme). Konpekiuja (jeqHaunHe
KpeTama M €HEepruje; KOHLENT IPaHHYHOT CJI0ja; IPEeHOC
TOILJIOTE u nan IMPUTHCKA y JJaMUHapHOM u
TYpOYJICHTHOM CTpyjamby: HPEKO paBHE IUIOYe, Kpo3
KaHaje, TNpPeKo IWIMHIapa U cdepe). 3padcme
(MHTEH3MTET W 3payuckhe LPHOT Tella; peajHe MOBPIIMHE;
pasMeHa TOIUIOTE 3pauemeM y uryibuHama). [IpeHoc
TOIUIOTE y YycioBuMa mpomeHe ¢asze. PasmemuBauun
TOILIOTE.

Contents/Structure of the subject:

Conduction (differential equation of heat conduction;
boundary conditions; conducting through a slab, cylinder
or sphere; fins; two-dimensional seady state conduction;
nonstationary conduction). Convektion (equations of
motions and energy; boundary layer concept; heat
transfer and pressure drop in laminar and turbulent flows:
through conduits, over a flat plate, over a cylinder and
sphere). Radiation (intensity and black body radiation;
real surfaces; radiative heat exchange in enclosures). Heat
transfer with a change of phase. Heat exchangers.

IpenucnuTHe 06aBe3e: --

Preexam duties: --

O0JMIu HACTaBe U HAYHH NPoBepe 3HamAa:

o [lpenaBama. PauyHcke (N) BexxGe. Koncynranuje.

e Hcnur je nucMeny ¥ ycmeHu. [Tucmenu ieo ucnura je
€IIMMHUHATOPAH.

e Ouena ucrmra ce (hopMHpa Ha OCHOBY yCIiexa U3
MMCMEHOT ¥ YCMEHOT JIeNa UCIINTA.

Mode of studies and evaluation:

e Lectures. Problem solving (N) practices.
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.

JIutepatypa*Literature:

1. M. Mapuh, B. Mapuunh, Tepmoannamuka u nperoc Toruiore, [IpBa kmbrxeBHa komyHa, Mocrap 1985.

J. Munmmauawnh, [Tpoctupame Torore, Hayuna kmura, beorpan 1989.

2
3. 'b. Kosuh u cap., [Ipupy4Huk 3a TepMOJMHAMUKY U IIPOCTHPaE ToILIoTe, [ pal)eBuncka kwura, beorpan 1983.
4

Bpmo Benmuku u360p Apyre auTepatrype, HAPOUUTO HA CTPAHUM je3UIMMA.
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Mpeamer*Subject: OCHOBHU INTPOIECHE TEXHUKE

99 MSEP 702 BASIC PROCESS ENGINEERING

Ykynas 6poj yacoBa y ceMecTpy Total numbers of hours per semester
Cemecrap IIpenaBama Bex0e Semester Lectures Practices
VII 60 16(N)+14(C) VIII 45 16(N)+14(C)

Canp:kaj/cTpyKkTypa npeaMera: Contents/Structure of the subject:
Onpeheme u Tymadewe nporecHe Texauke (neduaunmono | Introduction to Process Engineering.
ompeherbe  m  kapakrtepmsammja  [IT;  mpumepw; | Basic ideas and definitions.
Knacudukanyje W Tojese; 3aJaTaKk M yjora MammHCKe | Basic process operations.
cTpyke; HeomxoxHe momiore 3a OaBieme I1T). OcHoBHU | Equlibrium and transmission in multi componental

nojmoBn u gebpunuumje y IIT (pamaun u nomohHu
MEIHjyMH, BHIIIEKOMIIOHEHTHE CyICTaHIuje,
KOHIIEHTpaIHja, amapaTypHO-TIpOLIeCHa jenuHuIA,
TEXHOJIOIIKe Be3e, mojam mnpepane y IIT). OcHoBHe
mpoIiecHe orepaije (onepaiuje 0ey J0AaTHIUX MEIUjyma,
orepanyje C JIOJAaTHUM MEAMjyMHUMa, KOMIUIEKCHE
nporecHe omepanuje). [lojam paBHOTe)e W (EHOMEHA
NpEeHoCca y BUIIEKOMIIOHEHTHUM XETEPOT€HHM CpeIrHama
(ycrnoBun paBHOTEXE, pPAa3IMYUTH HAYMHU H3pAXKaBambha
MOTEHIIMjajla TpeHoca, (IyKCEeBH, KOHBEKTHBHHU IMIPEHOC).
[IprmeHa npWHIMIIA OpXKama y BHUIICKOMIIOHEHTHUM
CpeorHaMa - TOCTYIIN OWIaHcHpama (OIIITe W3BOMjCHE
jeHauMHa TpeHoca W Makpo OwunaHca, MHOCTYILHU
Omnancupama). Mexanuka ¢uynna gumedasHux cucrema
kao ocHoB IIT. TepmoauHamuka cmema kao ocHos IIT.
Teopuja mudysuoHor mnpeHoca mace kao ochoB IIT.
Xemujcka kuHernka wu [IT. Teopuja ciouuHOCTH,
Momenupatke W cumynanja y IIT. EduxachHocr
NPOLIECHUX oOlepanyja U cucrema. IlpumeHa HymepHdke
TexHuKe U padyHapa y IIT. Hagrmemame, perymanuja u
yOpaBjbamke  NPOIECHHX  IOCTpojema.  ExoHOMHja
MIPOIICCHUX CHUCTEMA.

Metoge w mocrynum ontummzandje y IIT. Metogm
eHepreTcke WHTerpanuje. base mnpolecHux mopataka u
u3padyHaBama. [IpoliecHa MOCTpOjea M IKUBOTHA
CpeavHa.

heterogenic media.

Principles of maintance in multi componental environment.
Methods of bilancing.

Fluid mechanics in multi phase systems.
Thermodynamics of mixtures.

Theory of diffusion transmission of mass.
Chemical kinetics.

Theory of similarity.

Modelling and simulation.

Efficiency of process operation and systems.
Application of numerical techniques.

Regulation and management in process equipment.
Economics of process systems.

Methods of optimization.

Methods of energetic integration.

Databases of process data and calculation.
Process equipments and environment.

IIpenucnntHe 00aBe3e:
VYpaljeHne pauyHapcke BexoOe.

Preexam duties:
Carried out computing practices.

O0aMuM HACTaBe M HAYUH NPoBepe 3HAA:

. [IpenaBama. Pauyncke (N) u pauynapcke (C) BexOe.
Koncynrauuje.

e  lcmur je MUCMEHH M YCMEHH.
ITicMeHM €0 UCTIMTA je eITMMUHATOPaH.

e  Ouena ucriuta ce opMUpa Ha OCHOBY ycIiexa M3
payyHapCKUX BeXOU, MIMCMEHOT i YCMEHOT Jiefia
HCTIHTA.

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.

Jlutepatypa*Literature
1. Ckpunra ca npenaBama
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MNPOLHECHU U EHEPIT'ETCKU CUCTEMHA U IOCTPOJEIBA
PROCESS AND POWER SYSTEMS AND PLANTS

Total numbers of hours per semester

IIpenmer*Subject:
99 MSEP 703
YkynaH 0poj 4acoBa y ceMecTpy
Cemecrap IIpenaBama Bex0e
VIII 30 60(N)

Semester

Practices

60(N)

Lectures

VIII 30

Canp:kaj/cTpykTypa npeaMera:

e [Ipouecun u eneprercku cucremu (I1IEC) u muxosa
aHanmm3a u cuHTe3a (cnenupuune ocodune I1EC;
kputepujymu edexruHoctu [1IEC).

e  Merone ananuse u cunrese [1EC.

e Marematrnuku wmonen o IIEC (popmamuau ommc
CUCTEMA).

e Merone 3a nobujame undopmanuja o [IEC Ha 6a3u
MaTeMaTHYKuX Mojiesia (aHAJTMTUYKE W HyMepHuKe
METOJIe 32 MAaTEMaTHUKO MOJIEJIOBAILE).

e TepmoaumHamuuka aHanmm3a u  cuHTe3a [IEC
(KpuTepujyM  TepMOAWHAMHYKE  e(EeKTHBHOCTH;
MIPUMEHa METO/Ia TEPMOINHAMHUYKE aHAIIN3E).

e  VYcraseHH U npena3Hu pexxumu pana [TEC.

e TIpojekroBame [1EC.

e  Ekcmioaranuja [TEC.

e [IEC un okonuHa.

Contents/Structure of the subject:

Process and power systems (PPS) and their analysis
and synthesis (specific features of PES; effectiveness
criteria of PES).

Methods of analysis and synthesis of PES (choice of
variants).

Mathematical models of PES (formal description of a
system).

Methods of obtaining information about PES on the
basis of mathematical models (analytical and numerical
methods of mathematical modelling).

Thermodynamic analysis and synthesis of PES
(thermodynamic effectiveness criteria; application of
thermodynamic analysis method).

Established and transition PES regimes.

Designing PES.

Exploting PES.

PES and enviroment.

I[IpenucnuTHe 06aBese: --

Preexam duties: --

00K HacTaBe U HAYMH NPOBepe 3HAKA:
. [penaBama. Pauyncke (N) Bexx6e. Koncynrampyje.
e  lcmr je NMCMEHH U yCMEHH.
ITucMenu feo McnuTa je eNMMHHATOPAH.
e Ornena ucrmra ce (opMUpa Ha OCHOBY ycIiexa H3
MIMCMEHOT U YCMEHOT JIella UCIIUTA.

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.

Jlutepatypa*Jlurepartype

1. T. Oparyrunosuh, B. bammh, TIIC- ananmsa, Yausepsutetr y Hoom Cany, ®TH, 1996.
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Ipeamer*Subject: CTPYJHE MAIINHE
99 MSEP 704 FLOW MACHINES
Ykynas 6poj yacoBa y ceMecTpy Total numbers of hours per semester
Cemecrap IIpenaBama Bexo6e Semester Lectures Practices
VII 60 30(N)+30(L) VII 60 30(N)+30(L)

Canp:xaj/cTpykTypa npeaMera:

JeduHnmmja cTpyjHUX MaIlMHA; IMEMATCKA MPHKA3H
HEHTPU(PYTATHUX,  OUjarOHATHAX HW  aKCHjaTHUX
TypOOMamInHa,  OCHOBHH  JEJIOBH  TypOoMamImHa;
KHHEMaTuKa cTpyjama; OjmepoBa jemHaumHa 3a TypOo-
MallnHe; KapaKTepUCTHKE TypOOMaIlINHA;
eKCIIePUMEHTAITHO oJpeljuBambe KapaKTepUCTHUKA; 3aKOHU
CIIMYHOCTH; 0e31MMEH3UjCKe KapaKTEePUCTHKE;
KaBUTaIMja; pPEryJiMcame MPOTOKa; CTAOWIHOCT pana;
Be3MBamkhC¢ BHIIC MAlIMHA HA 3ajeIHUYKH IIEBOBOJ;
aKCHjallHAa CHUJa; JIMHUjCKA TEOpHWja; MpopauyH paju-
jaNHUX paJHUX KOJNa JIMHUjCKOM METOAOM; IpOpadyH
CTaTOPCKHX  eJleMeHaTa LeHTPU(YraJHuX MalluHa;
paBaHCKa TEOpHja; IPHUMEHA METO/Ia KOHAYHUX pa3jiiKa y
NpOpavyHy pajHUX KoJIa CTPYjHHX MAallMHA; pagHa KoJia
ca BUTOIIEPUM JIOTIaTHI[AMa; PaBaHCKE peIeTKe Npoduia;
NPOpavyyH aKCHjaIHUX PafHUX KOJa; KOHCTPYKTHBHE M
TEOpHjcKe pasiuke u3Mel)y mymmu, BeHTWIAaTOpa H
KOMIIpECOopa; HOBHHE Y TCOPHjH TYpOOMAIIIHHA.

Contents/Structure of the subject:

Definition of flow machinery; schemes of centrifugal,
mixed-flow and axial turbomachines; basic elements of
turbomachines; flow kinematics; Euler's equation for
turbomachines; performance curves; experimental
determination of performance curves; dimensionless
performance curves; cavitation; capacity regulation;
working stability; parallel and series connection to piping
system; axial force; onedimensional theory; centrifugal
impeller design using onedimensional theory; designing
nonrotating  elements of centrifugal machines;
twodimensional theory; finite differences methods in
designing impellers; mixedflow impellers; cascade of
Subcourses; axial impellers design; construction and
theoretic  differences between pumps, fans and
COMPIessors.

IIpenncnutHe 06aBe3e:
Ypahene maboparopujcke BexxOe 1 TOJT0KEH UCTIUT U3
npeamera Mexanuka (Qiayuaa.

Preexam duties:
Carried out labs and passed exam in Fluid Mechanics.

O06aMuM HACTaBe M HAYUH NPoBepe 3HAA:

. [Mpenasama. Pauyncke (N), u naboparopujcke (L)
BexxOe. Koncynrarje.

e  Hcmwr je NMCMEHU U YyCMEHH.
[TucMenu Ieo MCTIUTA je eNMMMHHATOPAH.

e  Orena ucriuta ce popmMupa Ha OCHOBY yCIexa M3
112a00paTOPHjCKUX BEXOH, MUCMEHOT U YCMEHOT JieNa
HCIINTA.

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

Sk v

B. Bykosuh, YBoz y xunponneymarcy texuuky, ®TH - STYLOS, Hosu Cax, 1998.

B. Bykosuh, [Tymne, Bentunaropu n komnpecopu, ®TH (unrepna ckpunra), Hosu Can, 1988.
B. Puctuh, [Tymme u BerTunatopu, Haponna kmura, beorpan, 1987.

Jb. Kpcmanosuh, A. I'ajuh, Typbomamnae, Mammacku ¢akynrer, beorpan, 1987.

3. Ilporuh, M. Henespkosuh, Ilymne u Bentunaropu, MammHcku ¢dakynrer, beorpan, 1992.
H. O6panosuh, OcHoBe Typbomamuna, I'paljeBuncka kiura, beorpaz, 1973.
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[peamer*Subject:

99 MSEP 705

KIIMMATU3AIIAJA, I'PEJAIBE U XJTABEIBE
AIR CONDITIONING, HEATING AND REFRIGERATION

Ykynas 6poj yacoBa y ceMecTpy

Total numbers of hours per semester

Cemecrap [MpenaBamwa Bex06e Semester Lectures Practices

VIII 60 40(N)+20(L) VIII 60 40(N)+20(L)
Canp:kaj/cTpyKkTypa npeaMera: Contents/Structure of the subject:
[pumena rpejama, xmahema w  kiuMmarmzamyje. | Applications of heating, refrigeration, and air conditioning.
Knumarckn mnapamerpu u kapre. 3umcku u JeTebu | Climatic data and maps. Winter and summer design
npojektHu  mapamerpu.  Kpurepujymum  xomdopa. | parameters. Thermal comfort criteria. Heating- and
IIpopauyn ryoOuraka/mobutrka Ttoruore. M3omamuje. | cooling-load calculations. Insulation. Water heating
Kotnosu. [Togcranune. JJajbMHCKO Tpejambe. boilers. Sub-stations of heating systems. District heating
Ilpermen  mpoueaypa 3a oxapehuBame  TOIIIOTHOT | Systems.
onrepehema. JenHo30HCKH u Bumre3oHckH | Summary of procedure for estimating heating and cooling

KJIMMaTH3aloHH cucTeMu. CHUcTeMH ca KOHCTaHTHUM WU
IIPOMEHJBHBUM ITPOTOKOM Basjyxa.

[Muxutycn pacxmagHux cucrtema. Pacxnamgau koeunmjext.
Pacxnanna cpencrBa. Kommpecopu. Konnensaropu,
Ucnapuauu. IlpurymHun oprand. AnHanuza HapHUX
KOMITPECHOHUX ~ cucTeMa. AOCOPHIMOHH  PaCcXJIaTHU
ypehaju. Tommorne mnymne. Kyne 3a xnahewe u
€BaropaTUBHY KOHIECH3aTOPH.

loads. Single- and multiple-zone air conditioning systems.
Constant and variable air-volume systems.

The vapor-compression refrigeration cycles. Coefficient of
performance. Refrigerants. Compressors. Condensers.
Evaporators. Expansion devices. Vapor-compression-
system analysis. Absorption refrigeration. Heat Pumps.
Cooling towers and evaporative condensers.

IpenucnnTHe 06aBe3e:
Ypahene naboparopujcke Bexoe.

Preexam duties:
Carried out labs.

O0JiMuM HacTaBe M HAYMH NPOBepe 3HAWA:

. [IpenaBama. Pauyncke (N), u maboparopujcke (L)
BexkOe. Koncynranyje.

e  Mcmur je nMCMEHU U YyCMEHH.
IMucMenu ieo UcnuTa je elMMMHHATOPaH.

e OueHa ucnmra ce opMHUpa Ha OCHOBY ycIexa U3
1a00paTOPHjCKHUX BEKOM, IMCMEHOT H YCMEHOT JieJia
UCIIHUTA.

Mode of studies and evaluation:

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

Literatura*Literature

AN o e

B. Tonoposuhi, [IpojekToBame MOCTPOjeHHa 3a ICHTPATHO Tpejame, MarmHcku dakyiret, beorpam, 1993.

C. 3punh, X. hynywm, ['pejame u kmumartuzamja, Hayana Keura, beorpaz, 1990.

A. DBophesuh, [IpojexToBame kinma nocrpojema, TexHnuka kmura, beorpan, 1967.

V. Recknagel, V. Sprenger: [TpupyuHuk 3a rpejame u kiumartuzauujy, [ paheBuncka kmwura, beorpaz, 1990.

C. Byjuh, Pacxinanuu ypehaju, Mammucku ¢daxynrer, beorpan, 1990.

W. F. Stoecker, J. W. Jones, Refrigeration & Air Conditioning, McGraw-Hill International Book Company, 1984.
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IIpeamer*Subject: TOIIVIOTHU U ITPOIIECHU ATTIAPATH
99 MSEP 706 THERMAL AND PROCESS ENGINEERING EQUIPMENT
Yxymnan 6poj 4acoBa y ceMecTpy Total numbers of hours per semester
Cemecrap [IpenaBama Bexoe Semester Lectures Practices
VIII 60 46(N)+14(C) VIII 60 46(N)+14(C)
Cagpaxaj/cTpykTypa npeamera Contents/Structure of the subject
VYno3HaBawe TOIUNIOTHMX M TpouecHux amapara | Introduction to thermal and process engineering equipment

(xoHIenTyasHa MMOcTaBKa yro3HaBama TIIA; ememeHTH
(opManuzanyje TOIJIOTHMX H TPOIECHUX arapara;
kapakrepuzaunja TIIA; wu3paxaBame U TPHKa3HBaHbE
TOIUIOTHUX Kapakrepuctuka TIIA; ocHOBe TOIUIOTHOT

npopauyHa TIIA). PekymepatuBHu pa3mMemUBaUH
Torutore (momiore TorotTHor npopauyHa PPT; PPT ca
ueBHuM  cHomoMm;  kommnakthun  PPT; PPT  ca

KOHJCH3aIlMjOM YHCTE€ TMape M [aporacHe CMelle;
cnenuduane Bpcre PPT; xoHCTpyKIMja U eKkcIuioaTanyja
PPT; ontummsanuja PPT). YmapuBaum u wcnapmBaun
(mojeiHAYHY MCTIAPUBAYH; IOCTPOjeHba 33 BUIIECTEICHO
ymapaBambe - MakKpo aHajiu3a, OCHOBH IIpOpadvyHa,
nomohuu ypehaju). ToruotHu peakropu (amapatd 3a
TEPMHUUKY 00pany npexpamOeHUX MPOM3BOJA; TOILIOTHU
pPEaKkTOpH ¢ MEXaHHMYKHM MellameM; MOMONHU eJIeMEHTH
TOIUIOTHUX  peakTopa). KoHTakTHH  pa3MemuBayu
torore (ocHoBHO o KPT; mpopauyn u u3bop KPT).
TomoTHa ¥ mponecHa mocrpojema (IIpUMepH TOIIOTHUX
¥ TIPOIIECHUX MOCTPOjCHHha).

and devices (main concepts and features of TPE; elements of
formal treatment and description of TPE; presentation of
thermal and process features of TPE; basics of thermal
design of TPE). Recuperative heat exchangers (basis of
thermal design of RHE; tubular RHE; compact RHE;
condensers of pure vapour and vapor-gas mixtures; specific
types of RHE; mechanical design and maintanance of RHE;
optimization of RHE). Evaporators (single evaporators;
multistage evaporation plants- macro balance analysis, basic
thermal design, accessory devices). Thermal reactors
(equipment for thermal treatment in food engineering;
thermal reactors with mechanical agitation; accessory
elements of thermal reactors). Direct contact heat exchangers
(basics of DHE; design and selection of DHE). Thermal and
process engineering plants (examples).

IlpequcnintHe 00aBe3e:
VYpahene padyHapcke BexOe W TIONOKEH WCIOUT U3
IIpenoca Tomore.

Preexam duties:
Carried out computing practices and passed exam in Heat
Transfer.

O0MIM HACTaBe U HAYUH NPOBepe 3HAKA:

. IMpenaBama. Pauyncke (N) n pauynapcke (C) BexOGe.
Koncynrammje.

e  lcmuTje NMHCMEHH U YCMEHH.
[ucMenu Ieo MCIUTA je eNMMHHATOPAH.

e  Ormena ucnmra ce GopMHUpa Ha OCHOBY yCIieXa U3
padyHApCKHUX BEKOU, IACMEHOT U YCMEHOT Jielia
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.

JIuteparypa*Literature

1. b. Jahumosuh, C. I'eanh, TomoTHe onepanuje u amapaty; MammHcky ¢pakynrer, beorpax, 1992.
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Tpenver*Subject: UHXXEILEPCTBO OKOJIUHE
99 MSEP 707 ENVIRONMENTAL ENGINEERING
Ykynau 6poj 4acoBa y ceMectpy Total numbers of hours per semester
CemecTtap IIpenaBama Bex6e Semester Lectures Practices
VII 60 30N) VII 60 30(N)

Cagpaxaj/cTpykTypa npeamera:

Viora 3amTture Ba3gyxa oJ 3arajuBama y MOAEPHOM
npywrtBy. Jedbununuja 3arahema Bazmyxa.
BazaymHux 3arahuBada. Emucuja m umucuja. Mepeme
BazaymHor 3aralema. [IpojekroBame onpeme 3a 3aITUTY
Ba3myxa of 3arahjuBama. 3aKOHUTOCTH CTpyjama (Qrynna.

CeojcTBa (Qurynma 3HaYajHA

3alITUTY

IIpupona

KHUBOTHE

cpenunae. [lmramuka duectnna y ¢uymmy. Pacnogenma
3arahjuBada W creneH edukacHocTH. KoHIe

3aralhuBaua.

ypehaju.

KOJIEKTOPH.
Enexrpocratnuxu

uxnoncko

[TpojexkroBame

CTpyjame.

¢bunTepu.

HTpaIyja

HWHAYCTPHjCKOT
BEHTWJIALIMOHOT cucTema. TanoxHe komope. MHepuuonu
Henrpudyranuu
AKCHjaJJHH LMKJIOHCKM KOHLIEHTPATOPH.

CrBapame

KOpOHE.

Jemnocrenenu ECT. Bnaxuu npeuucraun. Ounrepi.
Crenien eduxacHocTn 3a ¢unrtep. Bpehactn ¢uirepn.
VYpebhaju 3a ancopryjy. ['acHu u3nBajaun. AncoprnunoHu

TOPHEBU.

Contents/Structure of the subject:

Air pollution control in modern society. Definition of air
pollution. The nature of air pollutants. Emission and imission.
Air pollution measuring. Designing air pollution control
equipment. Fluid flow laws. Fluid characteristics important
for air pollution control. Dynamics of particle in fluid.
Particle distribution and efficiency rate. Pollution
concentration. Designing industrial conditioning system.
Settling chambers. Inertial devices. Cyclone flow. Centrifugal
collectors. Axial cyclone concentrators. Electrostatic
precipitators. Generation of corona. Single flow ESP. Wet
scrubbers. Filters. Efficiency rate for filters. Bag filters.
Absorption devices. Gas scrubbers. Absorbing towers.

IpenucnutHe 06aBe3e: -

Preexam duties: -

O0siMuM HacTaBe U HAYMH NPOBepe 3HAKA:
. [penaBama. Pauyncke (N) Bexx6e. Koncynrampyje.

. Hcrnur je nucMeHn U yCMEHH.

[TucMenu fieo McnuTa je eNMMHHATOPAH.
e Ornena ucrmra ce (opMHUpa Ha OCHOBY ycIiexa H3
MIMCMEHOT U YCMEHOT JIella MCIIUTA.

Mode of studies and evaluation:

e Lectures. Problem solving (N) practices. Consultations.

o 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.

Jlutepatypa*Jlurepartype

1. M. Bykypos, P. CoBuss, Ckpunte u3 unxxemepctsa okonune, ConcrseHo uszname, Hosu Can, 1996.
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IIpexmer*Subject: YIIPAB/BAILE IPOHECUMA ITIOMORKY PAUYHAPA
99 MSEP 708 COMPUTER AIDED DESIGN IN CONTROL PROCESS
Ykynas O6poj yacoBa y ceMecTpy Total numbers of hours per semester
Cemecrap IIpenaBama Bex0e Semester Lectures Practices
VIII 60 20(N)+40(C) VIII 45 20(N)+40(C)

Canp:xaj/cTpykTypa npeaMera:

VYBOA y IUTHTAlIHE CUCTEME
YBox (MecTo m ynora mpeaMeTa, 3Hadaj IpeaMera 3a

IpPaKTUYHYy  NPUMEHY  TEOpHje  ayTOMAaTCKOT
yIpaBJbama)

CrpyKTypa Mpou3BOAHOT MpoIieca

PauyHapcku ynpaBibayku CUCTEM

CeH30pH U TEPMUCTOPH

Cucrem 3a IpuxBaTakbEe aHAJIOTHUX CUT'HAJIa
@dunrpanyja aHATOTHUX CUTHAJIA

JMckpeTHH curHanu

W3BpiuHM Opranu

3amTuTa MHAYCTPHUjCKUX YIPAB/BAYKHX CHUCTEMa O]l
WHJTyCTPH]CKUX CMETHH

[IpakTiuHa peanu3anuja perynaTopa M peryiaTropa-
nporpamaropa

IIporpamaropu

VYnpaspamwe quckparauM Benmuuaama (PLC ypebajn)
ITanenmerpu

[Iporpamcka noapmika ynpasbaukux ypehaja
JuctpuOynpaHo M XHjepapXHjcKo yIpaBibambe
Cucremu 3a Haa30p, NPHUKYIUbake MOJaTaka H
BU3YEIU3aIH]y

Hymepuuko ympasmpame, NC cucreMH W HHXOBO
POrpaMHUPABE

CrpykTypa KOHKPETHUX yIpaBJhaukux ypehaja

Contents/Structure of the subject:

Intoduction to digital control systems
Intoduction (practical and theoretical fundamentals
and inplementation of system control theory)
Structure of manufacturing processes

Computing control systems

Sensors and termistors

Analogue signals acquisition systems

Analogue signals filtration

Discret signals

Actuators

Protection of intustrial control systems from EMI
Practical realisation of controller

Controlers

Discret values control (PLC devices)
Panelmeters

Software for control devices

Distribued and hierarchial control

Supervisory control and data acquisition systems
Numeric control, NC systems and programming NC
systems

Structure of real control devices

IpenucnurHe o0aBese:
VYpaljeHne pauyHapcke Bexoe.

Preexam duties:
Carried out computing practices.

O06aMuM HACTaBe M HAYUH NPoBepe 3HAA:

[penaBama. Pauyncke (N) u paaynapcke (C) BexOe.
Koncynrauuje.

Hcnr je nucMeHu U yCMEHH.

[TicMeHu €0 UCTIMTA je eITMMUHATOPaH.

Ouena ucnmra ce (hopMHpa Ha OCHOBY yCIiexa U3
padyHapCKUX BEKOM, IUCMEHOT M YCMEHOT e
HCIINTA.

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. Ckpunra ca npeaBamba
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PAYYHAPCKO MOJAEJUPAIBBE U CUMYJAIINJE
COMPUTER MODELLING AND SIMULATIONS

Total numbers of hours per semester

IIpenmer*Subject:
99 MSEP 715
VYkynan 6poj 4acoBa y ceMecTpy
Cemecrap | IlpenaBama Bexoe
IX 45 15(L)+30(C)

Semester

Practices

15(L)+30(C)

Lectures
45

IX

Canp:kaj/cTpykrypa npeaMera:

MecTo u yiora MOJEIHpamka U CUMyJIaluje, IpUMeHa
y TIpaKcu

MareMaTHUKi MOENN CUCTEMa

IIpumepn popmupama Moaena

Cumynanuja Ha XUOpHIHOM padyHapy

MaremMaTHuKy MOJIENIN TUCKPETHUX CHCTEMa
Cumynanyja W MOJEIHpame Ha JUTUTAIHOM
pauyHapy

Wnentndukannja cucrema

CaBpeMeHe TEXHHKE MOJCIHpama W CHMYJAIHje
cHcTeMa

Contents/Structure of the subject:

Practical and theoretical fundamentals and
inplementation of simulation

Mathematical models of system

Examples of model forming

Simulation on hybrid computing

Mathematical model of discret systems
Simulation and modelling on digital computing
System identification

Modern techniques of system modelling and
simulation

IpeaucnuTHe 00aBe3e:
VYpalerne maboparopujcke 1 padyHapcKe Bexoe.

Preexam duties:
Carried out laboratory and computing practices.

O0siMuM HacTaBe U HAYMH NPOBepe 3HAKA:

[IpenaBama. JTaboparopujcke (L) u pauynapcke (C)
BexkOe. Koncynrarje.

Hcnwr je nucmenu u yemenu . [Tucmenu neo ucnuta je
€JIMMHUHATOPaH.

e OreHa ucruTa ce q)OpMI/Ipa Ha OCHOBY ycCII€Xa u3

Ha60paTOpI/IjCKI/IX " pavyyHapCKUXx BC)K6I/I, IMUCMECHOI' U
YCMEHOTI A€j1a ucnura.

Mode of studies and evaluation:

Lectures. Practices (Labs. (L) and computing (C)).
Consultations.

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

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

Jlntepatypa*Literature

1.
2.

Cap, 1985.

1996.

BexOe (MpUMeEpH U pelemha 3a1aTaKa).

B. Kenman, J/Ilunamuka mporieca, JIudep, 3arpe6, 1985.

. Camux6erosuh, Monenupame fuHaMUYKAX cuctema, Cejetioct, Capajeso, 1985.

M. lerpoBauku, Cumynaiyja JIMHEAPHUX TUHAMHUYKUX CHCTeMa KopuliheweM aHajgorHor pauyHapa, ®TH, Hosu

JI. hanacan, M. ITetkoBcka, Matlab i momatan moxyiu Control Toolbox i SIMULINK, Mukpo kmura, beorpan,

[ITamnanu MaTepujai Koju MOKPUBA M0jeJ1HA U3jarama (y o0JIMKY CJiajIoBa, IPUKa3aHUX TOKOM HM3Jlarama) u
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Mpenver*Subject: IMAPHU KOTJIOBHA
99 MSEP 731 STEAM BOILERS
YkynaH 6poj 4acoBa y ceMecTpy Total numbers of hours per semester
CemecTtap IIpenaBama Bex0Oe Semester Lectures Practices
IX 60 20(N)+12(G)+4(L)+24(C) IX 45 20(N)+12(G)+4(L)+24(C)

Cagp:xkaj/cTpykTypa npeamera:
e  VBop, knacuduKairja KOTIOBa, TEHIEHIIU]a Pa3Boja;

e Topusa, cactaB, BpCTe U KapaKTepPUCTHUKE TOPUBA;

e CaropeBame TroOpHMBa, CTaTHKa W  KHHETHKA
caropeBama, MPOIYKTH CaropeBama;

e VYpehaju 3a caropeBame UBPCTHX, TEYHUX U
racoputux  ropusa. Ilpumpema  ropuBa  3a
caropesamc;

Bopna u napa;

TormoTHH IpopadyH MapHUX KOTIOBA;
AepoarHaMUKa TaCHOT U Ba3AyIIHOT TPAKTa;
XuapoIuHAMHAYKH MPOLECH Y TAPHUM KOTIOBHUMA;
OCHOBHH €JIEMEHTH IMapHUX KOTJIOBA;

Ckener, 0311 ¥ M30J1allHja KOTJIOBA,;

JluHaMuka U peryJaipja mapHoT KOTIa;
KoT10BCKM Yenuiy u npopavyH Ha 4BpCcTOhy;
Kopo3uja KOTI0BCKUX 3arpeBHUX MOBPIIIHHA;
KoTtioBu 1 okojvHa.

Contents/Structure of the subject:

e Introduction, classification of boilers, development
trends.
e Fuels, composition, statics and kinetics of

combustion; combustion products.

Combustion equipments for solid, liquid and gas
fuels; preparation of fuel for combustion.

Water and water steam.

Thermal computing of steam boilers; aerodynamics
of gas and air tract; hydrodynamic processes in steam
boilers.

Main elements of steam boilers; skeleton, build round
and insulation of boilers.

Dynamics and regulation of steam boiler.

Boiler steels and firm computing.

Corrosion of boiler heat surfaces.

Boilers and environment.

IIpenncnutHe 06aBe3e:
VYpaljene nabopaTtopujcke U pauyHapcke BexOe, o0aBe3aH
3aj1aTaK.

Preexam duties:
Carried out laboratory
obligatory task.

and computing practices,

O0aunm HacTaBe U HAYMH MPOBEPeE 3HAMA:
[Mpenasama. Pauyncke (N), paaynapcke (C), rpaduyke
(G) u maboparopujcke (L) Bexx6e. Koncynrampmje.
HcnuT je mucMeHH U yCMEHH.

ITucMenu ieo McnuTa je eNMMHHATOPAH.

Orena ucnmta ce opMupa Ha OCHOBY ycIiexa H3
11200paTOPHjCKUX U pauyyHApCKHUX BexOH, 00aBe3HOT
3aJ1aTKa, MMCMEHOT U YCMEHOT JieJla HCIIUTA.

Mode of studies and evaluation:

e Lectures. Practices (problem solving (N), labs. (L),
computing (C) graphic (G)). Consultations.
The exam is written and oral. Written part of the
exam
is eliminatory.
The exam grade comprises the results on laboratory
and computing practices, obligatory task, written
and
oral part of the exam.

Literatura*Literature

1.
2.
3.

M. I'ynuy, Jb. Bpkuh, I1. IlepyHosuh, [lapuu kotnosu. Mamuncku dakyarer, beorpan, 1991.
Jb. Bpkuh, T. )Kusanosuh, [Tapuu xotiaoBu. MarmHcku ¢akynarer, beorpam, 1997.
Jb. bpxuh, T. )Kusanosuh, Tepmuuku npopauyH napHux KotiaoBa. MammHcku dakynret, beorpan, 1981.

4. Jb. bpxuh, T. )Kusanosuh, JI. Tynakosuh, Tepmudku npopadyH napHux KotiaoBa. MammHcku ¢akynret, beorpan,

1997.
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Mpeaver*Subject: TOIJIOTHE TYPBOMAIIIMHE
99 MSEP 732 THERMAL TURBOMACHINES
YxymaH 0poj 4acoBa y ceMecTpy Total numbers of hours per semester
Cemecrap [TpenaBamwa Bex6e Semester Lectures Practices
IX 90 60(N) IX 90 60(N)
Canp:kaj/cTpykrypa npeaMera: Contents/Structure of the subject:
Tepmomuauke w© crpyjHe ocHoBe TtypOomammHa. | Therm and flow backgr. of turb. and compr. One-dim.

JemHOnMIMeH3MOHA TeopwWja TMpoleca TpaHCPOpMaLHje
eHepruje Ha oOMMy CTymma. 3HauuIle TypO. CTyImeBa.
VYHyTpamsmbu CTENEH KOPUCH. crynwma. lIpopauyn
ONTUMAJTHUX JAMMEH3HWja CTyNba. BuillecTynHe TypOuHe,
YHYTp. U MeX. CTelleH KOpHCHOCTH. [IpoMeHsbHBH cTall.
pexxumu. OCHOBH TEXHOJIOTHjE€ paja U perysucame.
Konerpykunja pnenoBa. Hampesama y nenoBuma U
YKYIHH pajHu Bek. BuOpauumje um KputuuHu OpojeBu
obopraja. Ilappe wu racme Ttypomne 3a CIIETE.
Wnnyctpujcke racHe TypOWHE ¥ MIIA3HH MOTOPH.
TypOune 3a HykJIeapHe €l1eKTpaHe.

Bpcte, crykrypa u ocHoHe meme TEIL. Ilpensubame
morpeba 3a €HEPrujoM W IPHUBPEAHH PACT. YKIamame
TEII. y enepr. cucrem. M360p Makpo U MHUKPO JIOKalHje
TEII. Exomomku 3axteBu. Ompema TEII. TommoTHe
meMe U npopauyHu. TexHou. 3act. u Onokane. [IpoueHa
BeKa KoMrioHeHara u cucrema TEIL.

theory of the energy transf. in the blades. Non-dim. stage
numbers. Intern. stage eff. Calcul. of the opt. stage
dimens. Multi-stage turb., internal and mech. effic.
Perform. at varying stat. loads. Fund. of the operation
techn. Of thermal turbomach. Operation character. and
methods of governing. Steam nad gas turb. for district
heat. and co gener. Ind. gas turb. and jet engines.
Turbines for nuclear power plants.

Types of thermal-energy equip. (TEE). Forecast. Of
energy needs and economy growth. Impl. of TEE into
energ. system. Select. of macro and micro loc. for TEE.
Envir. requir. Equipm. within TEE. Therm. shemes and
calculat. Techn. Protect. and blocking. Estimat. of reliab.
and safety of comp. and systems in TEE.

[IpeaucnutHe 00aBese: -

Preexam duties: -

O0sMIM HACTaBe U HAYHH NPoBepe 3HambAa:
. [penasama. Pauyncke (N) Bexx6e. Koncynraryje.
. Hcnut je nucMeHu U yCMeHHU.
[Tucmenn neo ucTMTA je eNMMMUHATOPAH.
e  Ouena ucnuta ce GopMHpa HA OCHOBY ycIeXa M3
MIMCMEHOT ¥ YCMEHOT JIella HCIIUTA.

Mode of studies and evaluation:

e Lectures. Problem solving (N) practices.
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

JIntepatypa*Literature:

1. CkpunTa ca npenaBama
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ITPAKTUKYM TOIIVIOTHE TEXHHUKE
HEAT TECHNICS PRACTICE

Total numbers of hours per semester

Predmet*Subject
99 MSEP 733
VYxymnan 6poj 4acoBa y ceMecTpy
Cemecrap [IpenaBama Bex6e
IX 0 30(N)

Lectures Practices

IX 30(N)

Semester

Cagpxkaj/cTpykTypa npeamera:

Eneprercke cupoBuHe, kiacudukaiuja u pecypcu. Yrab,
cupoBa HadTa W NPUPOIHHM rac. XeMmujcka IpHIpeMa
Boje. IIpunpema Boze 3a pacxnaane cucreme. ToraoTHa
cXeMa JIaJbUHCKOI Tpejama ca MPOpalyHOM KOHKPETHOT
npumepa. Crnozena cxema TEII 3a CIIETE ca
MPOPAIyHOM KOHKPETHOT IpuMepa. [IpuMepu TOmIoTHIX
cxeMa HIOHYCTpHjcKMX moTpocana. LleBoBomm y
ToroTHUM cuctemnMa. KonekrusHa mocera TO-TE.

Contents/Structure of the subject:

Energy resources, clasissification and reserves. Coil, eart
oil and natural gas. Water chemical treatment systems for
TEE and cooling systems. Thermal shemes distict heating
systems with computing of examples. Shemes TEE for co
generation with computing of examples. Thermal shemes
examples of industrial consuments. Piping nets in heating
and TEE systems. Visiting TEE power-plant.

IIpenncnutHe 06aBe3e:
Vpahena nBa obaBe3Ha 3a1aTKa.

Preexam duties:
Carried out two obligatory tasks.

OO0y HaCTaBe H HAYMH NPoBepe 3HambAa:

. Pauyncke (N) Bexx6e. Koncynrarje.

e  lcmur je MUCMEHHU M YCMEHH.
[ucMenu Ieo UCTUTA je eNMMHHATOPAH.

e  Orena ucriura ce popmMupa Ha OCHOBY yCIexa M3
00aBe3HUX 3aJaTaKa, MMHCMEHOT H YCMEHOT Jiena
HCIIHNTA.

Mode of studies and evaluation:

e Problem solving (N) practices. 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.

Jluteparypa*Literature:

1. Ckpunra ca npegaBama
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Ipeamer*Subject: NPEHOC MACE
99 MSEP 741 MASS TRANSFER
Ykynas 6poj yacoBa y ceMecTpy Total numbers of hours per semester
Cemecrap IIpenaBama Bex0e Semester Lectures Practices
IX 30 24(N)+6(C) IX 30 24(N)+6(C)

Capgpaxaj/cTpyKTypa npeamera:

OcHoBH Teoprje mu(y3HOHOT TpeHoca Mace (OCHOBHH IIOjMOBH,
n3a3MBaun JUQYy3HOHOT TIPEeHOca Mace, jefHaYiHe MPEHoCca U MaKpo
OwraHcH Mace (KOJNHMYMHE CYIICTaHIWje) KoMIOHeHata, Dukoa
KOHCTHTYTHBHA  pelamuja 3a 2-K  CHCTeMe; JU(y3HBHOCT
(xoepumjent mudysuje) OMHapHHUX cMera; jenHaunae OrkoBor Tuna
32 H-K cMmele; AU(Y3MBHOCT Yy H-K CHCTEMHMa C OO3MpOM Ha
KOHCTUTYTHMBHE penaije PuxoBor Tuma, jenHaunHe MakcBenoBor
THIA; TU(Y3UBHOCT Y H-K CHCTEMHMA ¢ 003UPOM Ha KOHCTHTYTHBHE
pemamje  MakcBenoBor  THma).  Monekyigapra  audysmja
(jemHOIMMEH3MOHA CTalMOHapHA IWQy3uja - OWHAPHH CHCTEMH,
jemHakoIIyKCHa CynpoTHOCMepHa tidy3uja; mudy3uja Kpo3 HHEPTHY
CpeliHy; CTAlMOHAapHA MoJieKyJapHa mudysumja y ycioBuMa
NPOMEHJBHUBE W30KOHILIGHTPAIMOHE TIOBPLIMHE; jeIHOAMMEH3HOHA
CralMoHapHa  Judy3dja -  BHUIICKOMIIOHGHTHHM  CHCTEMH,
HeCTalMOHapHa MOJIeKyJIapHa audy3uja y jeaHOM mpasily - OUHApHU
cucremu). KonsekruHa udy3uja (OCHOBHH MOjMOBH, IIPEHOC Mace y
CITy4ajy JIJaMAHAPHOT (pUiIMa TEYHOCTH KOjU CE TPaBUTALMOHO CIIMBA
HI3 YBPCTY TOBPILIHY, IIPEHOC Mace 3a CIIy4aj JAMHHAPHOT CTPYjamka
KpO3 LIEBH, NMPEHOC Mace y3 JIAMHHAPHU TPaHHYHH CJIOj Ha PaBHO]
IUIO4N; KOHBEKTHBHA 1u(y3Hja y3 TypOylIeHTHO cTpyjame (Iynna,
Melydasau audy3HoHH MPEHOC Mace, MOJICTIUPALE 10jaBa Y OJIU3MHA
¢bnynnae  MehydasHe MoBplIMHE - TeOpHja HEMOKPETHOT MPAHIIHOT
¢uiMa, Teopuja IeHETpaLyje, Teopuja OOHOBJBEHHX TOBpILIHHA,
(GUIMCKO-TICHETpALlMOHA ~ TEOpHja, MOIEN  TPAaHHYHOr  ClIOja,
KOMOMHOBAaHHM MOJZENH, JOMEGHH W YCIOBH INPUMEHE PasIH4YHTHX
Mofiefla 'y KOHKPETHHM IpUMEpHMa, KOS(HUIIMjEeHTH Iponasa mace,
JpyTH OOJIHIIM M3paXkaBarma UHTeH3HTeTa MehydasHe pasmene mace).
Hexkn cnemmduuan mpoGiemu  muy3HMOHOT TIpEHOCa  Mace
(xonBexTHBHA mudys3uja y3 BHCOKE alcolyTHe (IIyKceBe,
SKCIIEPHMEHTAIIHO MOJICIIMPALE MPoLieca IIpeHoca Mace).

Contents/Structure of the subject:

Background of diffusional mass transfer theory (key subjects-
mixture, diffusional components, concentration, diffusional
fluxes; potentials to diffusional mass transfer- chemical potential,
isothermal and nonisothermal diffusion; equations of change and
macro mass balance equations). Diffusivity of substances (review
of theories; diffusional constitutive relations for 2-component and
n-component mixtures, estimation of diffusivities). Molecular
diffusion (one-dimensional steady-state diffusion in 2-c and n-c
systems; unsteady-state diffusion; diffusional evaporation).
Convective diffusion (basic subjects- mechanisms and models of
turbulent diffusion; analogies to heat and momentum transfer,
mass transfer coefficients; convective diffusion with laminar
fluid flow- examples and solutions; convective diffusion with
turbulent fluid flow- examples). Interphase diffusional mass
transfer (modelling of phenomena in the vicinity of the fluid
interphase- review of models, estimation of interphase diffusional
fluxes). Diffusional mass transfer by systems with complex
geometry.

IIpenucnutHe 00aBe3e:
VYpahene pauynapcke BexOe m mosoxeH ucnut u3 [Ipenoca
TOILIOTE.

Preexam duties:
Carried out computing practices and passed exam in Heat
Transfer.

OO0/ HACTaBe M HAYUH NPOBEpe 3HAMA:

. IIpenaBama. Pauyncke (N) u paaynapcke (C) BexOe.
Koncynrauuje.

U Hcnur je nucMeHu U yCMEHH.
[TucmeHu neo0 UCTIMTA je eITMMUHATOPAH.

e Ouena ucnuta ce GopMHpa HA OCHOBY ycIexa M3
padyHapCcKHX BEXOM, IMCMEHOT ¥ YCMEHOT JIena
UCIINTA.

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.

Jlureparypa*Literature:

1. M. dumuh, Iudysuonu npenoc mace, ®TH, HoBu Can (untepuu matepujain), 1994. (372 crp.)
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IpeamerSubject: NPOLECHE OIIEPAILIMJE
99 MSEP 742 PROCESS OPERATIONS
Ykynas 6poj yacoBa y ceMecTpy Total numbers of hours per semester
Cemecrap [IpenaBama Bex6e Semester Lectures Practices
IX 60 48(N)+12(C) IX 60 48(N)+12(C)

Canp:xaj/cTpykTypa npeaMera:

OuU3NUKK ONMUC M MAaKpPO KAapaKTEPHCTHKE I10jeIMHHX
IPOLECHUX olepanuja (OMUC M MaKpO KapaKTepPUCTHKE
MPOIIECHUX omeparija 0e3 TOoJaTHUX MeIujyMa; OIHC U
MaKpo KapaKTepPUCTUKE MPOLECHHUX OIepaliyja ¢ J0AaTHUM
MEIUjyMHMa;  ONHUC W Makpo  KapaKTepHCTHKE
KOMIUIEKCHHMX TIPOLECHUX ornepanuja). TepMonuHamuka
NPOLIECHUX  omepaudja  (OCHOBHa  jegHAaYMHA |
TEpMOJMHAMHUYKe (YHKIHjE CTamba; MOJICKE MaplifjaiHe
BEJIMYMHE; XEMHUJjCKH TOTEHLHWjall; WJeallHE W peaslHe
CMellle; TEPMOIMHAMUYKA PABHOTEkKA XETEPOTeHUX CMella
— YCJIIOBH W CTaOMIIHOCT, NMPUMEpH HpPHUMEHE; OCHOBHHU
3aKOHH TEPMOJMHAMHUKE 32 CHCTEME H3MEHJBUBE
KOHIIEHTpaIMje; MPUMEHheHa TepMOJMHAMHKA - aHAIM3a
TATTAYHAX MIPOIIECHUX orepanmja). Kunernka
amapaTypHOT O/IBHjar-a IPOIECHUX Omepanuja (eJIeMeHTH
XUApOJMHAMHKE  jaBodasHor  crpyjama y  [IA;
enemMeHTapHu  akT  Mebhydasne pasmene y [IA;
UCTOBpEMEHa pa3MeHa Toruiore 1 Mace y I1A; ocHOBHO 0
pasMeHH TOIUIOTE M Mace Y3 XEMHjCKe peakuuje).
Teopujcke OCHOBe IpopadyHa IIPOLIECHHX arapara
(ocHoBe Teopmjckor mpopauyHa IIA; MaTemMaTHUKH
momemu [IA; ocHoBe mudysnoHor mpopadyHa [IA ¢
HETIPEeKUAHAM KOHTaKkToM m3Mely dasza, ¢ KackagHUM
KOHTakTOM m3Mel)y ¢as3a, ¢ HENOKPEeTHHM AaKTHBHUM
cnojem). CucTeMu mpoLECHUX orepauuja (puMepu
CHCTEeMa IIPOLIECHUX OIepaIyja).

Contents/Structure of the subject:

Description and macro balance characteristics of some
process (unit) operations (description and macro balance
characteristics of PO without added media; description and
macro balance characteristics of PO with added media;
description and macro balance characteristics of some
complex PO). Thermodynamics of process operations
(Gibbs fundamental equation and thermodynamic
functions; partial properties; chemical potential; ideal and
real mixtures; thermodynamic eqilibrium in heteregenous
mixturesconditions and stability; examples of application;
fundamental laws of mixture thermodynamics; applied
thermodinamics analysis of typical PO). Kinetics of
process operations (some elements of two phase flow
analysis in PE; elementary act of interphase transfer in PE;
simultaneous heat and mass transfer in PE; basics of heat
and mass transfer with chemical reactions). Theoretical
process  equipment design (design  foundations;
mathematical models of some PE; diffusional design of PE
with continuous interphase contact, stagewise PE, PE
with active stagnant bed). Process operation systems
(examples).

IpenncnurHe 00aBese:
VYpaljeHne pauyHapcke BexoOe.

Preexam duties:
Carried out computing practices.

O0auMuM HACTaBe M HAYUH NPoBepe 3HAA:

. Ipenarama. Pauyrcke (N) u pauynapcke (C) BexGe.
Koncynrauuje.

J Hcnur je nucMeHu U yCMEeHH.
[ucMenu 1e0 UCTHUTA je eNUMHHATOPAH.

e  OueHa ucnmta ce popMHpa Ha OCHOBY ycIiexa W3
payyHapCKUX BeXOU, MIUCMEHOT M YCMEHOT Jena
HCIIUTA.

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.

JIuteparypa*Literature

1. M. Jumuh, Ilpomecne omepammje [ - OCHOBHM TepMOIMHAMHUKE BHUIIEKOMIIOHCHTHHX XETCPOTCHHX CHCTEMA;
dakynrer TexHNUKKX Hayka, HoBu Can, (MaTepujai ca npenasama), 1977.

2. 1. Bopomer, Texnounomike onepanuje (1e0), Mamuncku dakynret, beorpan (ckpumnra), 1974.
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IIpenmer*Subject:

99 MSEP 743

TEXHOJIOIIKHU ATTAPATHU U YPEBAJU
PROCESS ENGINEERING APPARATUS AND EQUIPMENT

YkynaH Opoj 4acoBa y ceMecTpy

Total numbers of hours per semester

Bex6e
60(N)

CemecTap [IpenaBama

IX 60

Practices

60(N)

Semester Lectures

IX 60

Canp:kaj/cTpykrypa npeaMera:

OCHOBHM aHaNW3e W MpopayyHa TEXHOJIOLIKHX arnapaTra M
ypebjaja (TAY) (wracudpukammja mpeaMmera; HadUH,
JOMETH U TpaHuIle MpoydaBama; OCHOBHU THUIIOBH TAY u
BUXOBE  KapaKTepPUCTHKE;  IPHMEPH  HPOLECHHX
IIOCTPOjeha; MOCTaBKa OCHOBHOT 3aJaTKa y aHalM3U H
npopauyny TAY; crenen neduHucaHocTn mpodiema;
OUJbEBH  IpopauyHa; MOryhHOCTM M OrpaHH4eHa
npopauyHaBata TAY; OCHOBHE OWJIAHCHE jeJHAYMHE,;
OTpaHHYea y aHAIUTHYKOM 3alHCy; TEpPMOJMHAMHYKa
OrpaHHYera; IMPUHIMIMjETHE MOTyhHOCTM M OCHOBHH
MIpaBIy aHaAJIM3€e M pellaBama pobiema; Gopmupame U
NPUKa3MBalke  NPOPAYyHCKHX  pe3ysTara;  OCHOBHA
kapakTtepuctuka TAY). IIpomecHu pa3MemUBadl TOILUIOTE
(maprmjanHu KOH/ICH3aTOPH (mednermaropn)
BUILIEKOMIIOHEHTHUX napa; UCIIaprBavx
BHUIICKOMIIOHETHUX TEYHOCTH - pebojiepn); NPOLECHH
pasMemHUBAaYN TOIUIOTE C TAaHKAM (IJIMOM; XEMH]jCKH
peakTopu  Kao TOIUIOTHM  amapard;  aaujabarcku
KOHTAKTHU pasMCHBUBAYU  TOIJIOTE THUIIA FaC-Te‘lHOCT).
TAY 3a pazaBajame KOMIIOHEHaTa cucTeMoM (iayun —
¢Gnynn  (amapatd  3a  JecTWIAlMjy; amapatd  3a
pektu¢ukanyjy  OMHApHHUX  CMella;  amapath  3a
pekTUdUKanMjy BHUIISKOMIIOHEHTHUX CMEIIa; anapard 3a
aTICOPIIIHjy; KOHCTpYKIHja KooHa). TAY 3a pa3nBajame
KOMIIOHEHAaTa CHUCTEeMOM (QUIYHI — 9YBpPCTO (amapaTtu c
HEMOKPETHUM CII0jeM; anapaTty ¢ (QIIyHIu30BaHUM CIIOjeM;
cymape).

Contents/Structure of the subject:

Fundamentals of analysis and design of the process
engineering  apparatus and  equipment  (APE)
(classifications; main types and features of APE; examples
of the process and chemical engineering plants; aim tasks
of APE analysis and design; general definition of design
problems; basic balance equations; some aspects of
analytical and numerical treatment; thermodynamical
limitations; principles and main directions of analysis and
solving; formulations and representations of solutions
suitable to engineering praxis; concept of basic APE
characteristics). Process heat exchangers (partial
condensers (dephlegmators) of multicomponent vapors;
evaporators of multicomponent liquids — reboilers); thin
film process heat exchangers; chemical reactors treated as
heat transfer devices; gas — liquid adiabatic contact heat
exchangers). Devices for separation of multicomponent
mixtures by fluid-fluid contact (distillation devices;
multistage distillation of binary mixtures; multistage
distillation of multicomponent mixtures; apsorption
devices; columns design). Devices for separating
multicomponent mixtures by fluid-solid contact (fixed-bed
devices; devices with fluidized bed; drying devices).

IpeaucnutHe 00aBese:
Ypalhen obaBe3aH 3aaTak.

Preexam duties:
Carried out one obligatory task.

O0.1MM HACTaBe M HAYHMH NIPOBepe 3HAWbA:
. IIpenaBama. Pauyrcke (N) Bexx6e. Koncynrammje.

. Hcnur je nucMeHu U yCMEHH.
[TucmeHu neo0 UCTIMTA je eITMMUHATOPAH.

. Ouena ucrira ce popMupa Ha OCHOBY ycriexa u3
00aBe3HOT 3a1aTKa, MMCMEHOT U YCMEHOT JieJIa
UCIINTA.

Mode of studies and evaluation:

e Lectures. Problem solving (N) practices.
Consultations.

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

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

Jlutepatrypa*Literature

1. M. dumuh, Texaonomku anapatu u ypehaju; @axynrer Texanukux Hayka, HoBu Cax (ckpurra), 1979.
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Tpenmer*Subject: KOHCTPYKIMJA ATTAPATA
99 MSEP 744 APPARATUS DESIGN
Yxymnan 6poj 4acoBa y ceMecTpy Total numbers of hours per semester
Cemecrap [IpenaBama Bexoe Semester Lectures Practices
IX 45 45(N) IX 45 45(N)

Canp:xaj/cTpykTypa npeaMera:

Merozmonomke 0aze 3a KOHCTPYKLHMjY TEPMOIPOLECHUX
amapata (TIIA) (cuHTe3a, aHanmM3a ¥ ONTHMHU3AIH]a;
MeToZe u300pa HauMHA KOHCTPYHCama; CIEHU(PUIHU
Ha4YMHHU KOHCTpyHncama TIIA).

Cacrapipame I1aHa 32 KOHCTpyucame TIIA.

Marepujanu u muxoa ynorpeda y npoussonmu TIIA.
KoHcTpykiumja 1 npopadyH Ha W3ApKIJbUBOCT nesoa TITA
(cren¢uunn obmmim koHcrpykuuje TIIA, cranmapmu u
METoJle 3a IpOopayyH; KOHCTPYKTHBHH W KOHTPOJHHU
NpopayyH TaHKO3MIMX Iocyna u amnapara). KoHcTpykimja
y3 moMoh pauyHapa.

Cucremarmsanuja mocrojehux momahmx u
cTaHgapaa koju ce omHoce Ha TIIA.

CTpaHuX

Contents/Structure of the subject:

Methodlogical bases for designing thermoprocessing
apparatuses (TPA) (synthesis, analysis and optimization;
methods of selecting design procedures; specific fetures of
TPA designs).

Layout plans for TPA designs.

Materials and their application in TPA production.
Designing and calculation of strength of TPA parts
(specific features of TPA design; standards and methods of
calculation; construction and control calculation of thin
walled vessels and apparatuse). Computing aided design.
Systematization of curent home and foreign standards
related to TPA.

IIpenncnuTHe 00aBese: --

Preexam duties: --

OO6nuiy HacTaBe ¥ HAYWH MPOBEPE 3HaHA
. [Mpenasama. Pauyncke (N) Bexk6e. KoHcynrauuje.
L4 I/ICHI/ITje MACMCHU U YCMCHHU.

[TucMeHu €0 MCIHTA je eTMMHUHATOPAH.

e  Orena ucriuta ce popmMupa Ha OCHOBY ycIexa M3
MIHCMEHOT U YCMEHOT JIeJla HCIIUTA.

Mode of studies and evaluation:
e Lectures. Problem solving (N) practices. 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.

Jluteparypa*Literature

1. M. boruep, KoHcTpyKIHja 1 mpopadyH NpOLIECHUX arapara;

2. M. boruep, [Iponmcu u cTangapan 3a CTaOMIIHE W TOKPETHE MOCYIe IO IPUTHUCKOM;
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Ipenmer*Subject: MEXAHUKA ®JYUJIA 11
99 MSEP 771 FLUID MECHANICS 11
Ykynas 6poj yacoBa y ceMecTpy Total numbers of hours per semester
Cemecrap IIpenaBama Bex06e Semester Lectures Practices
IX 60 30(N)+30(L) IX 60 30(N)+30(L)
Canp:kaj/cTpykrypa npeaMera: Contents/Structure of the subject:
HewmyrtHoBcku Qumynmn: Kiacupukammja monamama | Non Newtonian fluids: Classification of fluid behavior.
¢nyuna. Crpyjame HexomnpecuOwiHor ¢uyuna y uesu. | Flow of uncompressible fluid in a pipe. Determination of
OnpehuBame crpyjHe kapakrtepucruke. Jlamunapro | flow characteristics. Laminar flow. Velocity Subcourse
crpyjame. [Ipodun Op3uHa kon namuHapHor crpyjama. | for laminar flow. Laminar flow of fluids without
JlamunapHo crpyjame ¢Quyuma 0e3 npexnnanona. | pretension. Non-isothermal flow. Turbulent flow. Flow of
Heusorepmuo  crpyjame. TypOyinenTHo  cTpyjame. | two-phase mixture of gas and liquid in a pipe. Polymers.

Crpyjame naBoda3He MeIIaBHHE Traca M TEYHOCTH Yy
uesuMma. [lomumepu.

3akonn  KkoHzepBanuje. (OCHOBHE  KapaKTEpUCTHKE
CTpyjama racoBa. HopmamHM M KOCH yJoapHHM Tajacu.
UzenTpomncko, [IpanTi-MajepoBo, @aHOOBO, H30TEPMCKO
PejmmjeBo,  cTpyjame. AnmjabaTcko CTpyjame Kpo3
KaHajle TPOMEHBHMBOI  mpeceka. Onmra  CiIy4aj
IjabaTCKOr CTpyjama.

Conservation Isentropic flow. Normal and oblique
compression shock waves. Prandtl-Meyer flow. Fanno
flow. Isothermal flow. Adiabatic flow in channels with
variable flow section. Rayleigh’s flow. Comparation of
Fanno and Rayleigh’s flow and compression shock wave.
General case of diabatic flow.

IIpenucnutHe 06aBe3e:
VYpalerne maboparopujcke BexOe.

Preexam duties:
Carried out labs.

O0simuM HaCTaBe U HAYMH NMPoOBeEpe 3HAMWA:

. IpenaBama . Pauyncke (N), u mabopatopujcke (L)
BexxOe. Koncynrarmje.

e  lcmur je MUCMEHH U YCMEHH.
[TucMenu feo McnuTa je eNMMHHATOPAH.

e Onena ucrmra ce (opMUpa Ha OCHOBY ycIiexa H3
71a60paTOPHjCKIX BEKOH, MICMEHOT i YCMEHOT Jieia
HUCIIUTAa.

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.

Jlutepatrypa*Literature

1. P. CoBusb, M. Bykypos: Cxpurita n3 HemyTHOBCKHX (uTyHIa, COTICTBEHO U3name, 1997.

2. II. IpujanoBuh, /luHamwuka racoma, emunuja TexHuuke Hayke, ®TH-Stylos, HoBu Canm, 1996. (c. 150; 105

obaBesyjyhux ctpana)

3. K. Xamwanuh, lunamuka crunubuBor ¢uynaa, Csjeroct, CapajeBo, 1978. (c. 220; 34 obaBe3yjyhux crpaHa)
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Tpenmer*Subject: TPAHCHOPT LIEBUMA
99 MSEP 772 PIPELINE TRANSPORTATION
Ykynan 6poj 4acoBa y ceMectpy Total numbers of hours per semester
Cemectap IIpenaBama Bex6e Semester Lectures Practices
IX 60 30(N)+30(L) IX 60 30(N)+30(L)

Cagpakaj/cTpykTypa npeamera: Contents/Structure of the subject:

W3oTepMHO ©  HEW30TEPMHO CTpyjame 3arpejaHux | Isothermal and non-isothermal flow of heated liquids - oil
TeuHOCTH - HadToBOaM. IM3oTepmMHO m aamjabarcko | pipelines. Isothermal and adiabatic flow of gases - gas
cTpyjame TacoBa - racoBoam. HewmsorepmuHo U | lines. Non isothermal and adiabatic flow of steam - steam
agmjabaTcko CTpyjame BoieHe mape - mapoBoad. | lines. Hydraulic transport. Fluidization and pneumatic

XunpayauaHu TpaHcropT. Pinynansanyja U IMHEYMaTCKU
TPaHCIIOPT.

transport

IlpequcnintHe 00aBe3e:
VYpalerne maboparopujcke BexOe.

Preexam duties:
Carried out labs.

06HHHH HaCTaB€ 1 HAUWH IIPpOBEPE 3HaAA

. Ipenarama . Pauyncke (N), u maboparopujcke (L)
Bex6Oe. Koncynramyje.

e  lcmurT je MICMEHHU M YCMEHH.
[ucMenu Ieo UCTIHUTA je eNMMHHATOPAH.

e  Ormena ucnmra ce GopMHpa Ha OCHOBY yCIIeXa U3
11200paTOPHjCKUX BEXOH, MUCMEHOT U YCMEHOT JieNa
HUCIIUTA.

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.

JIuteparypa*Literature

4. M. lammmh, Tpancropt nesuma, Hayuna kmura, beorpax, 1976.

5. M. Ulamwuh, ITpopauyH tpancnopTa ¢uiyna U YBpCTHX MaTepujaia nuesuma, Hayuna kmura, beorpan, 1976.
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Hpexver*Subject: XHUJAPOIMHEYMATCKE KOMIIOHEHTE
99 MSEP 773 HYDROPNEUMATIC COMPONENTS
YkynaH 0poj 4acoBa y ceMecTpy Total numbers of hours per semester
Cemecrap IIpenaBama Bexobe Semester Lectures Practices
IX 30 20(N)+10(L) IX 30 20(N)+10(L)
Canp:kaj/cTpykTypa npeaMera: Contents/Structure of the subject:
XuapayiangHe W MHEyMaTcke KOMIOHeHTe, aeduuunuja, | Hydraulic and pneumatic components, definitions,

MECTO M YyJIOra y XUAPayJIHYHHUM M [HEYMATCKHUM
cHUCTeMHMa 3a TPEHOC CHare MW KpeTama U Yy
XUPAYJINIHAM W [HEYMATCKHUM  YIPaBJbauyKUM
CHCTEMHUMA.

3anpeMHHCKH KOMIIPECOPH, IPUHIKUITN Pajia, PEJHOCTH 1
MaHe, kiacuduKaluja, napaMmeTpu pajia, KapakTepHUCTHKE.
3anpeMHHCKEe MyMIle, OMUC paaa, MPEJHOCTH H MaHe,
kinacudukaiyja, napaMeTpy paaa, KapakKTePUCTHKE.
3anpeMHHCKH MOTOPH, KJIacU(HKalja, NPUHLMIIN paja,
NPEIHOCTH W MaHe, TeXHHYKH MapaMeTpH, EHEepreTcke
KapaKTEePUCTHKE.

VYrpaBjbauku BEHTWIH, KiacH(uKaluja, OPHHLMIHA paja,
rpaduyuKo O3HAYABAME, XHUIAPAYIUYHE U YIPaBIHAUYKE
KapaKTEePUCTHUKE.

positions and role in hydraulic and pneumatic systems for
power and motion delivery and in hydraulic and pneumatic
driving systems.

Volumetric compressors, work principles, advantages and

disadvantages, classifications, work parameters,
characteristics.

Volumetric pumps, description of work, advantages and
disadvantages, classifications, work  parameters,
characteristics.

Volumetric motors, classifications, work principles,
advantages and disadvantages, technical parameters,

energetic characteristics.
Driving valwes, classification, work principles, graphic
symbols hydraulic and driving characteristics.

IIpenucnutHe 06aBe3e:
VYpalene nadboparopujcke Bexoe.

Preexam duties:
Carried out labs.

00K HacTaBe U HAYMH NPOBepe 3HAKA:

. INpenaBama. Pauyrcke (N) u nadoparopujcke (L)
BexOe. Koncynrauuje.

e  lcnur je NMCMEHH U YCMEHH.
ITucMenu fieo McnuTa je eNMMHHATOPAH.

e Ornena ucrmra ce (opMUpa Ha OCHOBY ycIiexa H3
J1a00PaTOPHjCKUX BEKOH, MUCMEHOT M YCMEHOT Jielia
HUCIura.

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. J. Y3enam, XuapomHeymaTcke komnonenre, Stylos, Hosu Can, 1995.

e

. Y3zenan, 3. CaBoBuh, Xuapomnpenocuuiy, ckpunra, ®TH, Hosu Cag, 1998.
C. Joanoruh, YibHa xunpaynuka, LII, Hayuna kmura, beorpan, 1980.
B. 3puuh, [THeymaruka, Texanuka kmura, beorpan, 1986.
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Hpenver*Subject: MYMITHE 1 KOMIIPECOPCKE CTAHMLIE
99 MSEP 774 PUMP AND COMPRESSOR STATIONS
Ykynas 6poj yacoBa y ceMecTpy Total numbers of hours per semester
CemecTtap IIpenaBama Bex0Oe Semester Lectures Practices
IX 60 20(N)+40(L) IX 60 20(N)+40(L)

Cagpakaj/cTpykTypa npeamera:

Ilymnue ¥ KOMIpecopcke CTaHMIE, racHe CTaHULE,
MECTO M Yyjora y BOAOBOAMMaA, HadroBOAMMA,
Ba3/yXOBOAUMA U IaCOBOAUMA.

EneMeHTH MyMITHUX M KOMIIPECOPCKUX cranuua. LleBn u
[EBHHIIE, KIacU(pHKanuja, mpopadyHu u nu3bopu. LiesHa

apMatypa, oOmuc pajga, Kiacudukamuja, wu300pH.
OcioH1H, HOCa4Yu ocJI0HAaIla, KJIacudukaimja,
NpOpavyHH. Kommnensaropu, KJacudukaimja,

npopauysu. [Tocyne nox IpUTHCKOM, IPOPavyHH.
[MymmnHe cranuie, kiacudukaiyja, ©300p U pa3MeNITaj
ompeme,  mpopauyHu.  Kommpecopcke — craHuie,
knacudukaiyja, u300p W pasMmeinTaj  Ompeme,
npopauyHu. ['acHe craHuue, kinacudukanuja, u3dop u
pa3MellTaj onpemMe, NpopavyHH.

Contents/Structure of the subject:

Pump and compressor stations, gas stations, position and
role in waterworks, oilworks, airworks and gasworks.
Elements of pump and compressor stations. Pipes and
fittings, classification, calculations and selections. Pipe
armature, work description, classification, selections.
Supports, support carriers, classification, calculations.
Compensators, classification, calculation. Reservoires
under pressure, calculations.

Pump stations, classification, selection and components
dispositions and calculations. Compressor’s stations
classification, selection, components dispositions and
calculations. Gas stations classification, selection and
components dispositions, calculations.

IIpenncnutHe 06aBe3e:
VYpahene maboparopujcke BexoOe.

Preexam duties:
Carried out labs.

O0siMuM HacTaBe U HAYMH NPOBEpe 3HAKA:
. [penaBama. Pauyrcke (N) u mabopatopujcke (L)
BexOe. Koncynrarje.
e  Hcmwr je nMCMEHHU U yCMEHH.
IMucmenu 1eo UCIuUTA je eNMMHHATOPAH.
e Ouena ucnura ce popMupa Ha OCHOBY ycIexa U3
m1a00paTOPHjCKUX BEXKOH, MUCMEHOT H YCMEHOT
Jena
HCIIHTA.

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. . Y3enam, 3. CaBosuh, [Tymnue u kommnpecopcke cranuie, ckpunta, ®TH, Hosu Can, 1999.

b. Puctuh, [Tymme u mymmae cranune, Hayuna ksura, beorpax, 1991.

2
3. J. Mutschmann, F. Stimmelmayr, CHaOneBame BojoM — npupy4HUK, [ paleBnHcka kmura, beorpan, 1988.
4

B. Bykosuh, YBox y xunponaeymMaTcky TeXHuky, Stylos, Hosu Caz, 1996.
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Ipexmer*Subject: PAYUYHAPCKO MOJIEJJIUPAIBLE U CUMYJIAIINJA
99 MSEP 715 COMPUTER MODELLING AND SIMULATION
VYxyman 0poj 9acoBa y ceMecTpy Total numbers of hours per semester
Cemecrap [IpenaBama Bex0e Semester Lectures Practices
IX 45 15(L)+30(C) IX 45 15(L)+30(C)

Canp:kaj/cTpykrypa npeaMera:

e Mecro U yiora MOJeNHpamka U CUMYyJalyje, IpUMeHa

y TIpaKcu

MareMaTHUKi MOENN CUCTEMa

[Ipumepu popmupama Mozena

Cumynanyja Ha XUOpHIHOM padyHapy

MateMaTHYKi MOJCIH JUCKPETHHX CHCTEMA

CuMyianvja W MOICIHPAake HA  JAUTUTATHOM

padyHapy

e lnentudukaiuja cuctema

e (CaBpeMeHe TEXHHKE MOJCIHparma W CHMYyJaluje
cHCTeMa

Contents/Structure of the subject:

e  Practical and theoretical fundamentals and
inplementation of simulation

Mathematical models of system

Examples of model forming

Simulation on hybrid computing
Mathematical model of discret systems
Simulation and modelling on digital computer
System identification

Modern techniques of system modelling and
simulation

IpeaucnutHe 00aBese:
VYpalene naboparopujcke U padyHapcKe Bexoe.

Preexam duties:
Carried out laboratory and computing practices.

O0simuM HaCTaBe U HAYMH NMPoOBeEpe 3HAMWA:

e [Ipenasama. Jlaboparopujcke (L) u pauynapcke (C)
BexxOe. Koncynrammje.

e Ucnut je miucMenu U ycMeHu. [lncmenn geo ucnmra je
eIIMMHUHATOPAH.

¢ Oruena ucriuta ce opMupa Ha OCHOBY yCriexa U3
1a00paTOPHjCKUX W PAYYHAPCKUX BEIKOU, MUCMEHOT U
YCMEHOT JIej1a UCIIUTA.

Mode of studies and evaluation

e Lectures. Practices (Labs. (L) and 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, written and oral part of the
exam.

Jlutepatrypa*Literature

1. . Canux6erosuh, Moaenupame quHamMuukux cuctema, Cejemioct, Capajeso, 1985.

2.J1. IlerpoBaukn, Cumymanyja JIMHEApHUX IHHAMHYKAX CHCTeMa KopHuInhemeM aHajgoraor pauyHapa, ®TH, Hosu Cap,

1985.
3. B. Kenmas, /lunamuka nporeca, JIubep, 3arpeo, 1985.

4. JI. hanacan, M. [letkoBcka, Matlab u qogatau moaymnu Control Toolbox i SIMULINK, Mukpo kmura, beorpan,

1996.

5.Itamnanu MaTepHjai Koju IOKpHBA I10jeIMHA H3Jarama (y o0JIMKy Cl1ajaoBa, IPUKa3aHuX TOKOM H3Jlarama) 1 Bexoe

(IpumepH U pelerma 3aaTaKa).
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Ipeamer*Subject: METOJIE OITUMU3AILINJE
99 MSEP 781 OPTIMIZATION THEORY AND METHODS
Ykynan 6poj 4acoBa y ceMecTpy Total numbers of hours per semester
Cemecrap [IpenaBama Bex6e Semester Lectures Practices
IX 60 30(N)+30(C) IX 60 30(N)+30(C)

Canp:xaj/cTpykTypa npeamera:

e  (opmymammja mpodiemMa OITMHU3AIH]E

e  TEOpHUjCKE OCHOBE CTATHYKE ONTMHU3ALM]je

®  aHAIMTHYKO OfpehuBame eKcTpeMa HeIMHEapHUX
(hyHKIMja BUIIIE IPOMEHIJBUBUX

e pemaBame npobiiemMa 0e3 orpaHuueka, mpodaema ca

OrpaHHYCHUMa THIIA JeIHAKOCTH U HEjeTHAKOCTH

Kuhn-Tucker-oBu ycioB1 ONTHMAaIHOCTH

onpehuBame ekcTpeMa JHMHeapHoT IpodiiemMa

OCHOBE BapHjalliOHOT pavyyHa

OINITHMAJIHO YIPaBJbarbe

e  HyMepHYKe METOJEC ONTMHU3ALN]jE

HYMEpHYKO PEelIaBamke jeTHOMUMEH3HOHUX MpodiieMa

HyMEpHYKO pelllaBarke BUIISANMEH3HOHUX NpodiemMa

ca 1 0e3 IpHUCYCTBA OTpaHUYCHA

TeHETCKH aJropuTam

NpUMEHa METO/1a ONITUMU3AIINje

NPUMEPH U3 ONTUMH3ALM]e XEMUCKHX ITpolieca

o0yJaBame BEIITAYNX HEYPOHCKHX Mpexka

ONTHMU3AIM]ja Y CHCTEMHIMA Ca PACIIIMHYTOM

norukoM (fuzzy)

Contents/Structure of the subject:

optimization problem formulation

theory fundamentals of static optimization

analytic calculus of nonlinear multivariable function
extrema

solution of problems without constraints and with
equality and inequality constraints

Kuhn-Tucker conditions for optimality

obtaining extrema for linear problem

variational calculus fundamentals

optimal control

numerical techniques for finding optimal solution
numerical techniques for solving onedimensional
problems

numerical techniques for solving multidimensional
problems with or without constraints

genetic algortham

optimization applications

examples from optimization of chemical processes
training artificial neural networks

optimization in systems with fuzzy logic

IIpenucnutHe 06aBe3e:
Ypahene pagyHapcke BexOe.

Preexam duties:
Carried out computing practices.

O0siMuM HacTaBe U HAYMH NPOBEpPe 3HAKA:

. [penaBama. Pauyncke (N) u pauynapcke (C) Bexoe.
Koncynrammje.

e  lcmuTje NMMCMEHH U yCMEHH.
ITucMenu ieo McnuTa je eNMMHHATOPAH.

e  Orena ucnmra ce GopMHUpa Ha OCHOBY yCIIeXa U3
padyHapCKUX BEXOU, IUCMEHOT U YCMEHOT Jiena
HCIIuTa.

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. J. Ierpuh, C. 3n06eu, Hemuneapuo nporpamupame, Hayuna kmura, beorpan, 1983.

2. b. Byjanosuh, 1. Cnacuh, Metoau ontumu3anuje, Yausep3uter y Hosom Camy, 1998.

3. Ilramnanu matepujai Koju MOKPHBA I0jeIMHa H3Jarama (y 00JIMKy Ci1ajoBa, NPUKa3aHUX TOKOM U3Jarama) 1

BexxOe (IpUMepH U pellerha 3a/1aTaKa).
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Ipenmer*Subject: CODTBEP 3A INPOUECHE PAYYHAPE
99 MESP 782 SOFTWARE FOR PROCESS CONTROL
Yxynas 6poj yacoBa y ceMecTpy Total numbers of hours per semester
Cemecrap [IpenaBama Bexoe Semester Lectures Practices
IX 60 20(L)+40(C) IX 60 20(L)+40(C)

Canp:kaj/cTpykrypa npeaMera:

YBOJ — OTBOPEHH CUCTEMU

Pa3Boj MHIYCTPHUjCKHUX yIPaBJbauKUX AILTHKALIN]a
Konuentu cranmapna IEC 1131

IIporpamcku mozenu IEC 1131-3

Komynukarmonu mogenu IEC 1131-3

Tekcryannu jezuk Bucokor nusoa (ST)

Jesuk Huckor HuBoa (IL)

I'padnuxn jesunm (FBD, Ladder, SFC)
Kongurypucame pecypca Real Time OS

VYnamene komynukamyje (IEC 1131-5)
HuctpuOynpaHu 00jeKTH U AUCTPUOYUPAHH TTOIAITN
IIporpamcke kommoHeHTe (uMHTEpdejcH, Kiace,
00jexTH)

JuctpuOyupane MIPOTPaMCKe KOMITOHEHTE
(moBe3uBame, MPEHOC MojaTaka, 6e30eaHOCT)
HductpuOynpane mporpamcke KOMIIOHEHTE Y
nporuecHoM ympasibamy (OPC)

JuctpuOynpaHe mporpaMmcke KOMIIOHEHTE W CHCTEMH
3a TNPHUKYIUbamke I0JlaTaka, HaJa30p M YIPaBJbamke
(SCADA)

TecTupame MpoIeCHNX AIUTNKAINja

Contents/Structure of the subject:

Introduction — Open systems

Development of industrial control applications
Standard IEC 1131 concepts

The IEC 1131-3 software model

Communications model in IEC 1131-3

High level textual language (ST)

Low level languages (IL)

Graphical languages (FBD, Ladder, SFC)
Configuration of Real Time OS

External communications (IEC 1131-5)

Distributed objects and distributed data

Program components (interfaces, classes, objects)
Distributed program components (connecting, data
transfering, security)

Distributed program components and process control
(OPC)

Distributed program components and Supervisory
control and data acquisition systems (SCADA)
Testing process control application

IIpenucnuTHe 06aBe3e:
VYpahene pauyHapcke u 1adbopaTopHjcke Bexoe

Preexam duties:
Carried out laboratory and computing practices.

O0.1MM HACTaBe M HAYHMH NIPOBepPe 3HAWba:

[penasama. Jlaboparopujcke (L) u pauynapcke (C)
BexkOe. KoHcynranmyje.

Hcnur je nucMeHn U yCMEHH.

[TrcMeHu Je0 UCIIMTA je eITMMUHATOPAH.

Ouena ucnmra ce (opMHUpa Ha OCHOBY YCIIeXa U3
padyHapCKUX U 1a00paTOPHjCKUX BEXOH, TUCMEHOT U
YCMEHOT JIeIa UCTIHUTA.

Mode of studies and evaluation:

Lectures. Practices (labs. (L), computing (C)).
Consultations.

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

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

Jlutepatrypa*Literature
M. Xajaykoeuh, C. Oxpu, [IporpaMcku je3uiy 3a mporpaMUOUITHE JIOTHYKE KOHTpojepe (MehyHapomaHu cranmapn

1.

2.
3.

IEC 1131-3), (y npunpemn)

Iramnany MaTepujai Koju OKpHuBa BehrHy npeiaBamba U BeXKOH.
R. W. Lewis, Programming industrial control systems using IEC 1131-3, The Institution of Electrical Engineers,

London, 1996.
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Ipeamer*Subject:

99 MSTM 415

CTABNJIHOCT CUCTEMA
SYSTEM STABILITY

VYxynan 6poj 4acoBa y ceMecTpy

Total numbers of hours per semester

Bexoe
45(N)

CemecTtap

IX 45

[IpenaBama

Lectures Practices

45(N)

Semester

IX 45

Canp:kaj/cTpykTypa npeaMera:

XaMUITOHOBE KaHOHCKE jeHAUMHE KpeTama. PayTome
jenHaumHe. L{uKiMyHe KOOpaUHATE.

OCHOBHM KOHIENTH U JepuHHUOHje. JemHaumHe
nopemehaja.  JluneapHe  jemHaumHe — nopemehaja.
[IpoyuaBama y ¢azHom npocropy. CTanuoHapHe Tauke.
I'pannunm  kpyrosu. JlupexktHa wmerona JbamyHosa.
OOuWyHa W acHUMNTOTCKAa CTAOWIHOCT 1o JbamyHOBY.
OcoOune neduHuTHE ¢dyHkMje. Kperame
penpe3eHTaTUBHE Tayke Yy THpocTopy mopemehaja.
Teopema JbanmyHoBa 0 OOMYHOj M aCHMIITOTCKO]
crabunHoctu. Teopema YerajeBa 0 HECTaOMIHOCTH.
Teopema O CTaOMIIHOCTH PaBHOTEXKHOT —IIOJIOXKAja.
Teopema 0 HecTaOWIIHOCTH PABHOTEKHOT IIOJIOXKAja.
CrabuiiHOCT y MpBOM NIpHOMIKemY. KapakrepuctuaHa
jennaunHa. Payr-XypBHIIOBH YCIOBH CTa0HMJIHOCTH.
Heayronomuu cucremu. OcHoBu Oudypkanuja.
MaremaTnuke puOIMKHE METOE.

Contents/Structure of the subject:

Hamiltonian canonical equations. Routh equations.
Cyclic coordinates.

Basic concepts and definitions. Variational equations.
Linear variational equations. Investigations in phase
space. Stationary points. Limit cycles. The direct method
of Lyapunov. Stability and asymptotic stability
according to Lyapunov. Properties of definite function.
Motion of representative point in the space of
disturbances. Lyapunov theorem for stability and
asymptotic stability. Theorem of Chetaev for instability.
Stability of equilibrium position. Instability of
equilibrium position. Stability by linearized variational
equations.  Characteristic ~ equation. ~ Rout-Hurvic
conditions of stability. Nonautonomous systems.
Mathematical approximation methods.

IIpequcnintHe 00aBe3e:
ITonoxxen ucnut u3 Mexanuke 2.

Preexam duties:
Passed exam in Mechanics 2.

O06aMuM HACTaBe M HAYUH NPoBepe 3HAA:

e IlpenaBama. Pauyncke (N) BexxOe. Koncynramuje.

e  Hcmur je mucmenn u yemenu. [Tucmenu neo ucrmra je
€IIMMHUHATOPAH.

e Ouena ucrura ce popMHUpa Ha OCHOBY ycIexa U3
MMCMEHOT W YCMEHOT JieJIa HCIIUTA.

Mode of studies and evaluation:

e Lectures. Problem solving (N) practices.
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.

Jluteparypa*Literature

1. J. PamkoBuh, AHanutnuka Mexanuka, MammHcku dakynret y Kparyjesny, Kparyjesan, 1974.
2. J. P. Mepkun, Beenenue B Teoputo ycToHuMBOCTU ABMKeHus, Hayka, Mocksa, 1971.

3. H. Leipholz, Stability Theory, Academic Press, New York, 1970.

4. A. bakma, M. Beckosuh, CtabumnHOoCT Kperama, MaTematnuku ¢akynrer, beorpan, 1996.




YHUBEP3UTET Y HOBOM CAZIY*UNIVERSITY OF NOVI SAD

@akyarer TexHnuknx Hayka * Faculty of Technical Sciences
MamuncrtBo *Mechanical Engineering

Harym * Date:
1999-09-30

HACTABHU ITPOT'PAM * PROGRAM OF SUBJECT

Crpana * Page: 162

Oncek * Department: EHEPIETHKA U [IPOLJECHA TEXHUKA * ENERGY AND PROCESS ENGINEERING

Cwmep * Course: ACHA U HAQTHA TEXHUKA * GAS AND OIL ENGINEERING

Tpenver*Subject: IMYMIHE U KOMIIPECOPCKE CTAHULIE
99 MSEP 774 PUMP AND COMPRESSOR STATIONS
Yxynan 6poj yacoBa y ceMecTpy Total numbers of hours per semester
Cemecrap IIpenaBama Bex0e Semester Lectures Practices
IX 60 20(N)+60(L) IX 60 20(N)+60(L)

Canp:kaj/cTpykTypa npeaMera:

[lymmHe W KOMIOpecopcKke CTaHMIe, TacHE CTaHUIE,
MECTO H yJlora y BOAOBOAMMA, HApTOBOAMMA,
Ba3yXOBOJMMAa U TaCOBOIMMA.

EneMeHTH MyMITHUX U KOMIIpecOpcKux cranuna. Llesu u
LeBHHUIE, Kiacupukanuja, npopauyHd U uzdopu. LleBHa

apMaTtypa, ommc paga, Kkiacudukanuja, wu3dopu.
OcioH1, HOCa4yu ocjoHara, kinacudukanyja,
HpopavyyHH. Komnensaropw, KJacugukanuja,

npopauyH#. Ilocyzae noa NpuTHCKOM, ITPOpavyHH.
[Mymnue cranune, xiacudukanuja, u300p U pa3MeriTaj
ompeme,  mpopauyHu.  Kommpecopcke — craHwIe,
Kinacupukanyja, wW300p W pa3MemTaj  Onpeme,
npopauyHu. l'acHe craHmme, Kiacupukamuja, m3bop u
pa3Mernraj orpemMe, mpopadyHu.

Contents/Structure of the subject:

Pump and compressor stations, gas stations, position and
role in waterworks, oilworks, airworks and gasworks.
Elements of pump and compressor stations. Pipes and
fittings, classification, calculations and selections. Pipe
armature, work description, classification, selections.
Supports, support carriers, classification, calculations.
Compensators, classification, calculation. Reservoires
under pressure, calculations.

Pump stations, classification, selection and components
dispositions and calculations. Compressor’s stations
classification, selection, components dispositions and
calculations. Gas stations classification, selection and
components dispositions, calculations.

IIpenucnutHe 06aBe3e:
VYpalerne maboparopujcke BexOe.

Preexam duties:
Carried out labs.

O6JII/IIII/I HaCTaB€ M HAYHUH IIPpOBEPE 3HaAha

. [NpenaBama. Pauyncke (N) u mabopatopujcke (L)
BexxOe. Koncynrammje.

e  Hcmur je mucMeHH U ycMeHH. [lucMenu neo ucrnura
j€ eNnMMHUHATOPaH.

e Ornena ucrmra ce (GopMupa Ha OCHOBY ycIiexa H3
71a60paTOPHjCKIX BEKOH, TICMEHOT i YCMEHOT Jieia
HUCITa.

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. 1. ¥Yzenan, 3. CaBosuh, [TymmHe u kommpecopceke craaune, ckpunta, ®TH, Hosu Cax, 1999.

b. Puctuh, ITymne u mymnue cranune, Hayuna kmura, beorpaz, 1991.

2
3. J. Mutschmann, F. Stimmelmayr, CHabneBame BogoM — npupy4HuK, I'paleBuncka kwura, beorpam, 1988.
4

B. Bykxosuh, YBon y xunponaeymarcky TexHUKy, Stylos, HoBu Cax, 1996.




YHUBEP3UTET Y HOBOM CAZIY*UNIVERSITY OF NOVI SAD

@akyarer TexHnuknx Hayka * Faculty of Technical Sciences
Mamuncto *Mechanical Engineering

Harym * Date:
1999-09-30

HACTABHU ITPOT'PAM * PROGRAM OF SUBJECT

Crpana * Page: 163

Oncek * Department: EHEPI'ETUKA U IIPOLJECHA TEXHUKA * ENERGY AND PROCESS ENGINEERING

Cwmep * Course: ACHA U HADQTHA TEXHUKA * GAS AND OIL ENGINEERING

Ipeamer*Subject: IMPOPAUYYH IIEBHUX MPEXA
99 MSEP 791 PIPE NETWORKS MODELLING
Ykynan 6poj 4acoBa y ceMecTpy Total numbers of hours per semester
Cemecrap [IpenaBama Bexoe Semester Lectures Practices
IX 60 30(N)+30(C) IX 60 30(N)+30(C)

Canp:xaj/cTpykTypa npeaMera:
LleBHE Mpeke U TPOjeKTOBamE IOMONY padyHapa;

MeToJe pelaBamba XUApayJIUUKUX mpobuema;
KApEeKTEpUCTUYHA CTamka LEBHUX MpEXa; IPUHLUIIN
HYMEpPUUYKOT  MOJENMpama; IMPOpadyyH  YCTaJbeHUX

CTpyjatha y IIeBHUM Mpexama (MeToAa IpCTeHOBaA,
MeToza YyBOpoBa, (Q MeToza); KapaKTEPUCTUYHHU JIEJIOBU
IIEBHUX Mpexa (pe3epBoapd, IyMIIHE CTaHUIIE,
perynanujcku ypehajn); KOHTHHyallHa CHMYyJaldja paja
IIEBHUX MpEXa; IPOpauyyH HEYCTaBJbEHUX pPEXHMa Yy
[EBHUM MpeXaMa,; MaTeMaTHYKH MOJEN KpyTor yaapa;
MaTeMaTH4Kd MOIYJ eNIACTHYHOT ynapa; 3allTHTa Of

XHAPayTHYKOT ynapa; MaTeMaTH4K{ Mozen
OCLIMJIALIMJCKOT  KpeTama W BuOpauuja y LEBHUM
Mpekama; Kopumheme MaTeMaTHUKUX Mojena y

yIpaBJbamy pagoM IIEBHUX MpeXKa.

Contents/Structure of the subject:

Pipe networks and computer aided design; methods for
solving flow problems; characteristic states of pipe
networks; principles of numerical modelling; modelling
steady flows in pipe networks (A Q method, 77 method,
Q method); particular parts of pipe networks (reservoirs,
pump stations, regulation devices); continual simulation
of steady flows in pipe networks; modelling unstedy
regimes in pipe networks; mathematical model of water
hammer; protection of pipe networks against water

hammer; oscillating flows and vibrations in pipe
networks; mathematical models in pipe networks
regulation.

IpenucnutHe 00aBe3e:
VYpahene pauyHapcke BexOe U MOIOKEH HCIIUT U3
Mexanuke Qayunna.

Preexam duties:
Carried out computing practices and passed exam in Fluid
Mechanics.

O0MIM HACTaBe U HAYUH NPOBeEpe 3HAKA:

. [MpenaBama. Pauyncke (N) u pauynapcke (C) Bexbe.
Koncynrauuje.

e  Hcnur je nucMenu u ycmeHu. ITucmenu neo ucrmra

je

€JIMMHUHATOPAH.

e  Orena ucriuta ce popmMupa Ha OCHOBY yCIexa M3
padyHapCKHX BEXOU, MHCMEHOT ¥ YCMEHOT" Jiefia
HCIIHTA.

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.

Jluteparypa*Literature

1. B. Bykosuh, YBon y xunponneymarcky texHuky, Stylos, Hosu Can, 1996.

2. M. Papojkosuh, /1. O6panosuh, U. Makcumosuh: Pauynapu y koMmyHanHO] TexHuIy, [ paheBuHCKa KibHTa,

Beorpanx, 1989

3. M. Usernh: Pauyncka Xuapaynuka. Teuemwe y nuesuma, ['pahjeBnncku paxynrer, beorpan, 1996
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Ipeamer*Subject: OIIPEMA 3A JTOBUJAIE TACA U HA®TE U U3I'PA/IBY IIEBOBOJIA
99 MSEP 792 EQUIPMENT FOR GAS AND OIL EXPLOITATION AND PIPELINE CONSTRUCTION

YkymaH 06poj 9acoBa y ceMecTpy

Total numbers of hours per semester

Cemectap IIpenaBama
IX 60

Bex6e
30(N)+30(L)

Semester Lectures Practices

IX 60 30(N)+30(L)

Cagpaxaj/cTpykTypa npeamera:

Onpema 3a UCTpakHO Oyuiewe (Oymaha rapautypa,
npubop 3a jesrpomame). Otnop Oymemy. Ompema 3a
Oyleme (CTalioHapHa W IOKPETHA TapHUTYpa, JJIETO,
Oymminunna, au3anuna, npudop 3a unmheme OymIoTHHA).
[Morpebna cuara. Ompema 3a mnpunpeMmy OYIIOTHHA.
Omnpema 3a 00pany OymoTHHE M OJpXKaBame MPHUTUCKA Y
ciojy. Ompema 3a ekcruroaranyjy OymIoTHHA; MOJ3eMHa
ompema (IyOWHCKa IW3HA, TypOWHT II€BH), HaI3eMHA
ompema (epynuuonu ypehaju, Bese u cenaparop). Onpema
3a penapadunuzanujy. Onpema 3a nudropame. Kauabka;
KOHCTpyKnHuja, omnrepehema, ypaBHOTEkema. Omnpema 3a
peMoHT OymoTuHe (TOpam, omnpema 3a uyHmheme).

[TnaTdopma 3a nogMopcko OyIIeme.

Onpema 3a mpuipeMy Tpace M KaHajla LEBOBOJA.
OmpemMa 3a mpuIpeMy, CaBHjalbeé M Clajare IeBH.
Juzanuie u ompema 3a MOHTaxy ueBoBoja. Ompema 3a
3aBpIIHE pazoBe. TexXHWYKAa peryJaTuBa M MPOIHUCH
3alITUTE HA Paay ca racoM U Ha)THOM OIIPEMOM.

Contents/Structure of the subject:

Equipment for prospective drilling (drilling set,
sampling outfit). Drilling resistance. Drilling equipment
(stationar and mobil systems, bit, drilling machine, hoist,
hole cleaning outfit). Required power. Hole preparing
equipment. Equipment for hole processing and layer
pressure maintenance. Hole exploitation equipment;
underground equipment (sucker rod, tubing), aboveground
equipment ( erupiting device, connections and separator).
Deparaffining equipment. Lifting equipment. Beam
pumping unit; design, loadings, ballancing. Hole repair
equipment (derrick, cleaning outfit). Offshore drilling
platform.

Pipeline route and canal preparing equipment.
Equipment for pipe preparation, bending and connecting.
Hoists and cranes and pipeline mounting equipment.
Finishing equipment. Pipeline inspection and maintenance.
Technical and safety regulation acts concerning gas and oil
equipment.

IpeaucnutHe 00aBese:
VYpahene taboparopujcke BexOe.

Preexam duties:
Carried out labs.

O06JuIH HACTABE U HAYMH NMPOBepe 3HAA:
. [penaBama. Pauyncke (N) u mabopatopujcke (L)

BexxOe. Koncynrammje.
e  lcmur je MMCMEHH U YCMEHH.

[TucMenu 1e0 MCTUTA je eIMMMHHATOPAH.
e Ornena ucrmra ce (opMHUpa Ha OCHOBY ycIiexa H3
12a00paTOPHjCKUX BEXKOH, MUCMEHOT U YCMEHOT JieNia

ucCrmra.

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.

Jlnteparypa*Literature

1. HeneskoBuh B., Ekcrutoaranuja HagTHUX 1 racHux jexwuiira 1,2, Hagrarac, Hou. Caz, 1963-65
2. Henesmkosuh B., Mauauh M., Bymewe HagTHUX U racHux OymotuHa, Hagrarac, Hopu. Can, 1963
3. CnpaBounuk 1o godude Hedtu 1,2,3, I'ocronrexusmar, Mocksa, 1958-1960

4. Frick T., Petroleum Production Handbook, 1,2, Mc Graw-Hill, Toronto, 1962
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Ipeamer*Subject: I'ACOBOIN U HA®TOBOAU
99 MSEP 793 GAS AND OIL PIPELINES
Ykynan 6poj 4acoBa y ceMecTpy Total numbers of hours per semester
CemecTtap IIpenaBama Bex6e Semester Lectures Practices
IX 45 15(N)+30(L) IX 45 15(N)+30(L)
Cagpakaj/cTpykTypa npeamera: Contents/Structure of the subject:
Illema racoBoma. Illema w©HadroBoma. OcHoBHU | Gas pipeline scheme. Oil pipeline scheme. Basic

esleMeHTH U ypehaju (ompema) racoBoga u HadTOBOJA.
Pasmemraj ompeme. UM30op ompeme. LleBoBomu.
TexHUuKd MpONUCH 3a LEBOBOAE. MarucrpaiHy,
JUCTPHOYTUBHM W IOTPOIIAYKK LeBOBOAHU. Ilponasu
UCIIOA peKa, japyra, mpyra, ImyteBa. [lpemasu usHan
peka, japyra, mpyra, IyTeBa. EKOHOMCKHM IIPEYHHK
nesoBoma. Uwmcrauke crammme. Criagumra raca,
onHocHo Hagte. IIpopaduyH moTpolIme raca, OIHOCHO
Hadre ® ycknahuBame TOTPOLIE M HPOU3BOMMGE.
N360p mputHcka 30Ha. ['acHa cranuna. M300p mepHuX
MecTa W Mepuia. TenemeTpuja. YIpaBibambe paioM
racoBojia, OJHOCHO HadToBoga. OnprkaBame racoBoia U
HadroBOA.

elements and equpment of gas and oil pipelines.
Equpment location and selection. Pipelines. Technical
regulations for pipelines. Pipelines for final users.
Pipelines location in regard to position of rivers, ditches,
railroads and roads. Economical diametar of pipeline.
Cleaning stations. Oil and gas tanks. Gas and oil
consumption calculation. Consumption and production
rate modulation. Pressure zone selection. Gas stations.
Selection of  measurement positions and meters.
Telemetry. Oil and gas pipeline control process.
Maintening oil and gas pipelines.

IIpenncnutHe 06aBe3e:
Ypahene maboparopujcke BexoOe.

Preexam duties:
Carried out labs.

O0MIM HACTaBe U HAYUH NPOBeEpe 3HAKA:

. [NpenaBama. Pauyncke (N) u maboparopujcke (L)
BexxOe. Koncynrarmje.

e  lcmur je MUCMEHHU M YCMEHH.
[TicMeHu €0 UCTIMTA je eITMMUHATOPaH.

e Ouena ucnura ce popMupa Ha OCHOBY ycrexa u3
J1a00PaTOPH]CKUX BEXKOH, MUCMEHOT U YCMEHOT
Jena

UCIHUTA.

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. J. Y3enan, XugponHeymarcke komrnonente, Stylos, Hosu Cax, 1995.

. Y3enan, [Tymne u xommpecopcke cranute, ckpunra, @TH, Hosu. Cax, 1998.

2
3. b.IIpcrojesuh, H. Bajuh, Mepemwe u perynanuja npupoasor raca, TM®, Beorpan, 1995.
4

I1. JoBanoswuh, ['acoBomu u racHe nHcTananwmje, [Ipuponnu rac, bubnmoreka nocebHNX n3nama, Kmura npasa,

Beorpan, 1996

5. B. Crpenan u capaguunm, [Innaapckn npupy4Huk, 5. u3name, 3arped, 1995.
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