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OIIIITE UH®OPMAILUJE O CTYJUJAMA

Tpajamwe cTryamuja

Crynuje Ha ®dakyarery Texunukux Hayka (®TH) Ha cBuMm oxcennma (cMepoBHMa, YCMEpewHHMa) Tpajy JeceT
cemectapa. Y NpBUX JIEBET ceMecTapa HM3BOAM CE HAacTaBa IpeMa HACTAaBHOM IUIaHY W MpOrpaMy W yTBpheHOM
pacnopeny. Jecetu cemectap je npensuljeH 3a u3paay v 010paHy AUILIOMCKOT paja.

Yuuc

[MpuinkoM ymuca cryauja u3 o0NacTH WHKEHEPCTBA 3aIUTUTE KUBOTHE CPEANHE CTYICHT CE YIHUCYje Ha OJCeK
HH:xemepcTBO 3alITHTE ) KUBOTHE CPeANHE:

- CMEp: I/IH)KeH)epCTBO 3alITUTE )KUBOTHE CPEANHE

Oo0aBe3e HACTABHUKA M CTyJeHaTa

HacraBHuIM 1 capaJHULM Cy Jy>KHH JIa HACTaBy U3BELy IpeMa yTBpl)eHOM IUIaHy U Iporpamy, J1a 3a MpeaMeT KOjU
npenajy obe3dene cTpydHy JIUTEpaTypy U Aa CTYACHTIMa OMOTyhe paBHOIIpaBHE YCIIOBE 3a MOJIarame UCIHTA.

Crynenrtu cy obaBe3HH 1a ypeqHo noxalajy HactaBy (IpemaBama i BexOe), 0 4eMy HACTaBHHLIN U Capa HUAII BOJC
€BHICHLNUjY U Ha OCHOBY H€ BpILIE OBEpe HEONXOAHE 3a yIHC y HapenHu cemectap. [lojenunaune obaBese cTyaeHaTa
yTBpheHe cy nmporpaMumMa rnpeaMera u3 HaCTaBHOT IUIaHA.

TokoMm cTyauja CTyIeHTH Cy AyKHH Ia ypanae oipehenn Opoj KOJOKBHjymMa, TecTOBa, J1a0OPaTOPHjCKUX,
pauyHapckux M rpaduukux BexOH, TpaduukuX pazoBa, NpojeKkaTa, CEMHHAPCKUX M CEMECTPAIHMX paJloBa, IITO je
Je(pUHUCAHO TIPOTPaMOM I0jeIMHKUX PEAMEeTa U3 HACTABHOT IUIAHA.

Hcnurn

HakoH oncnyimiane HacTaBe M HCIYHCHUX YCIIOBA YTBP)EHHX HACTABHUM IPOTrPAaMOM, CTYICHTH W3 CBaKOT
MpeaMeTa IMoJIaXy UCIUT. [1ooKeH UCIHT je J0Ka3 [ia je CTYISHT caBiafao mpenBuleHH MporpaM IpeaMera U Ja je
CII0CcO0aH J1a yCBOjeHa 3Haba KOPUCTH y IIPAKCH.

VYcioB 3a mpucTyname IoJjlaramy MCIIMTA je ypeOHo Ioxahame mpenaBama M BeXOM, INTO HACTABHHK OBEpaBa
HOTIMCOM Y HHAEKC CTYIEHTa, Ka0 M UCIyHaBamke JOJATHHX YCJIOBA 3a IOJAramke MCIHUTA KOjH Cy IaTH y Hporpamy 3a
CBAaKH IpeIMET U3 HACTaBHOT IUIaHa.

Hauun nonarama ucnura AeMHUCAH je IPOrpaMOM CBAaKOI IpeAMeTa M3 HACTABHOT IUIAHA, a MOXE ce IIOoJlaraTd Ha
jenaH ox cienehrx HauMHA: MTACMEHO U YCMEHO, CaMO IIMCMEHO I CaMO YCMEHO.

KonoxBurjym mperncrasiba 1eo ucnura u3 oxpelheHor npenmera, a OJHOCH ce Ha JIe0 IpeaMeTa KOju YMHH JIOTHIHY
nenuHy. KoJokBHjyM MOXXe @ caip)Xu IpOBEpy YKYIHOT 3Hama CTyJIeHTa MJIM IPOBEPY CIIOCOOHOCTH NPaKTHYHE
NpHMEHE TEOPHjCKUX 3Hamba M3 JATOr Jeia mpeaMera. Jleo mpeaMera MOJIOKEH IMyTeM KOJOKBHjyMa C€ Ha HCIIUTY He
nosiaxe. KoJOKBHjyMH ce MOTY O/Ip)KaBaTH aKo je mpeABUh)eHO MporpaMoM peaMeTa U3 HaCTaBHOT IIaHa.

CeMHHApCKU Paj je caMOCTAlIaH paj] CTyAeHTa U3 oapeheHor mpenMera W 3aMemyje JIe0 MCIHUTAa KOjH Ce OIHOCH Ha
HPOBEPY CHOCOOHOCTH MPAKTHYHE NPUMEHE TEOPHjCKHX 3Hama. Y CIIydajy lia je IporpaMoM Ipeamera npenasuhena uzpaga
CEMUHAPCKOT Pajia, UCIIUT CE CACTOjH Y OAOPAHU CEMUHAPCKOT Pajia ¥ IPOBEPH TEOPHUjCKOT 3HAha CTYACHTA Ha KPajy.

JerasbHe onpende o o0MMy M caipkajy MCIHTA, HCIIMTHUM POKOBMMA, BPEMEHY Tpajara MCIUTA, OJrOBOPHOCTH
HaCTaBHUKa MW CTyA€HaTa W JAPYIrdM OpraHu3allMOHUM CJIEMCHTHMA BC3aHUM 3a II0Jiararbe HUCIIUTa yTBpBeHe cy
CraTyToM U IpyruM AoKyMeHTHMa Dakyirera.

OuemuBame

[To3uTHBHA OlleHa UCIHTA H3paxaBa ce Opojuano y pactony ox 6 — 10. CTYICHT je MOJI0KUO UCIIHT aKo je T00H0
MO3UTUBHY olleHy. HajMama no3utuBHa orena ucnura je 6, a aajpeha 10.

IIpojexTn

CryneHrt je obaBe3aH Ja y TOKY CTY/Hja ypaau JABa MPOjeKTa U TO:
— Ilpojekat 1: CaBpeMeHHM aaTH y MPOjeKTOBADY
[Ipu ycnenHoj peanu3aiyjy OBOT NPOjeKTa CTyIeHT 100Hja oaroapajyhu ceprudukar 1a je oBiIagao caBpeMEeHUM
anatuma
— IIpojexar 2: OGnacT u3 npenMera o1 3Hauaja 3a CTy/IHje HHKESHEPCTBA 3aIlTHTE )KUBOTHE CPEIMHE
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CTpyuHa nmpakca

CryzneHT je obaBe3aH Ja OApaayl CTPy4HY IIpakcy y Tpajamy ox 120 catu, TOKOM JeTmer pacirycra nocie IV
TOJIHE CTY/H]a.

JAunnomcku pan

JIMIIIOMCKHM pajl je caMoCTajaH paj CTyIeHTa U npejcTaBiba 3aBpiuHu ucnut Ha @TH. Jlumiomcku paj ce paau u3
IpeaMeTa KOjH je o1 3Hauaja 3a npoduit — cMep MHKemepCTBO 3aIUTUTE KUBOTHE CPEIMHE.

W3panom 1 00paHOM TUIUIOMCKOT paja CTYICHT MOKa3yje Ja moceayje 3a10Bo/baBajyha Teoprjcka 3Hamba U3 JaTor
HO/PyYja U CIIOCOOHOCT 38 HHXOBY CAMOCTAIIHY NIPUMEHY Y HHIKCEEPCKOj MIPAKCH.

JlerasbHe onpende o MpHjaBH, YCIOBMMA 32 M3paly M HauMHy of0paHe NUINIOMCKOr pana yrBphene cy Craryrom u
IpyruM gokymentuma dakynrera.
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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.

Enrolment

When entering the studies in environmental engineering, a student is due to enrol in the Department for
Environmental Engineering:

- course: Environmental Engineering

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 practice, graphic tasks, projects, seminar and semestral papers. They are all defined in the
program of each subject of the curriculum.

Exams

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

Evaluation

A passing grade on the exam is presented in numbers ranging from 6 to 10. A student has passed an 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 educational profile — environmental engineering



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

Professional Practice

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 Environmental Engineering.

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
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YHUBEP3UTET Y HOBOM CAJZTY Harym:
DaKyJITeT TEXHUYKHX HAYKA 1999.09.30
HACTABHMU IIVIAH Crpana: 1
Oncek: VDKEFbEPCTBO 3AILTUTE JKUBOTHE CPEJJUHE
Cwmep: WDKEFBEPCTBO 3ALLTHTE JKUBOTHE CPEJJUHE
PG. [Mudpa Ipeamer I I 11 v \Y VI Vil | VII IX X | Karenpa
1. | 991Z 304 |Enepruja u okpyxeme 2+2% 0191
2. | 99172101 |Marematuxa 2+4  |2+4%* 0531
3. | 9912301 |YBoj M NpUHILMITK 3AIUTUTE OKpYyXKema |2+2  |2+2%* 0191
4. | 99172302 |Xemwuja u 3amTUTa KUBOTHE CpefiuHe (242 [2+42%* %119712/
5. | 0312102 |Opnabpana nornaesba U3 Gpusnke 242 |2+2% 0532
6. | 991Z 022 |Enrnecku je3uk 242|242 (242|242 |242%* 0533
7. 1 991Z 103 |OcHOBH MexaHUKe 2+42% 0541
3 | 9917303 OnpxuBo Kopuirheme MpUpoaHUX 343% 0191
pecypca
9. 1 9917 023 [Comwmosnoruja 2+2%* 0533
10. 19917 102 OcHOBE pauyHapCKUX TEXHOJIOTHja U 242 |oao* 0183
HPOrPaMHPALE
MalnHCTBO y HHKUEEPCTBY 3aIUTUTE % 0191/
1.1 91Z 200 | omme 2 0152/0541
12. | 99 1Z 202 |I'paguTesbCTBO M KMBOTHA CPEMHA 3+3 |2+2% %139111/
131 9917203 Buoxemujcku 1 MEKPOOHOJIOIIKH 343% 0191
IPUHIIKITN
14. | 991Z 104 |Cratuctutdxe mMeToje 2+2% 0531
15. | 991Z 205 |IIporecHO HHKEHEPCTBO 4+4%* %119712/
0226/
16. | 9912206 |EnexrporexHuka, OKOJIMHA 1 3alITUTA 3+3% 0222
17. | 9912207 |OcHoBu TepMOAMHAMUKE 2+2% 0171
18. | 9912208 |OcHoBu mexanuke quynia 2+2% 0173
19. 1 9917204 HpouegHH U €HEPIreTCKU CUCTEMHU U 24 0191/
MIOCTPOjEHa 0172
20. | 9917 209 Mojenupame 1 cumyanuja y 343% 0191/
UHIKEH-EPCTBY 3aLUTHTE OKOJIMHE 0211
21.| 9912 305 |Ananusa nojaraka o CTamby OKOJIUHE 2+42% 0191
22 1 9917307 OCHOBM HHCTpYMEHTAlU]jE U 240k 0191/
yIpaBJbama 0211
23| 9917 309 YHpaB.Tl?afbe OTIAJI0OM M OIIACHUM 343% 0191
Marepujama
24 | 9917 021 ExoHoMMja 1 3a1ITUTA )KUBOTHE 2ok 0533
cpeanHe
. 0191/
25. | 991Z306 |Pacnpoctupame nopemehaja 3+3%* 0172
26. | 991Z 310 |Exomomku mpojexktu 4+4* 0191
27.| 9912311 |Anaparu 3a MexaHH4ko npeunihaBame 4+4%* %119713/
28 | 9917312 IIponecnu anapaTu 3a 3alITUTY 242 |343% 0191/
OKOJIMHE 0172
29. | 9912308 |[AnrepHaTuBHA €HEPreTUKa 4+4%* 0191/0171
30| 9917313 PeButanu3zauuja u perenepanuja 343 |pa3* 0191
OKOJIMHE
31. | 9912314 |Mepemwe u koHTposa 3aralema 343 |2+4* 0191/0152
32. | 991Z 315 |lIpojexkroBame cucTema 3aIiTuTe 3+4%* 0191
33.| 9912316 |IIpakTuKyM 3aIITHUTE KMBOTHE CPEIAMHE 2+6* 0191
34.| 9917 335 |/luromcku paj 30+0* 0191
35.| 99172339 |Crpyuna npakca 0+8*
Viynan nexemuu domy uacosa: 12+14|12+14|14+14|12+13 {13+13 {12+14 | 15+15|13+13| 7+19 | 30+0
¥ " 5 ' 26 | 26 | 28 | 25 | 26 | 26 | 30 | 26 | 26 | 30
Bpoj ucnura: 1 5 2 5 5 5 4 2 4 1

O3naka (*) nopen Opoja yacoBa 03Ha4YaBa CEMECTap y KOME Ce MOJIaKe UCIUT U3
HAIIOMEHA: CryneHt je o0aBe3aH fa y TOKY CTyHja ypaJau JBa MPOjeKTa U3 MpeaMeTa o] 3Hauaja 3a cMep




UNIVERSITY OF NOVI SAD Date:
Faculty of Technical Sciences 1999.09.30
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Department: ENVIRONMENTAL ENGINEERING
Course: ENVIRONMENTAL ENGINEERING
No Code Subject I II I vV \Y VI VII | vl | IX X
1. 1 9912304 |Energy and Environment 2+2%*
2. 199172101 [Mathematics 2+4 | 2+4*
3 19917301 Intrqductlon and Pqnmp!cs of 242 | 242%
Environmental Engineering
4. 1 9917 302 (,hefmstr.y and Environmental 242 | 240
Engineering
5. 1 0312102 |Physics 242 | 2+2%
6. | 99172022 |English Language 242 | 242 | 242 | 242 | 2+2%*
7. 19917101 |Fundamentals of Mechanics 2+2%
Sustainable Use of Natural Resources
8. | 9912303 |and Sistem of Protection of 3+3*
Environment
9. 19912023 |[Sociology 2+2%
10.1 9917 102 FLlndamanals of Computer . 242 | 242%
Technologies and Programming
11. 1 9917 201 Mec'hamcal Engineering and 242 | 240%
Environment
12.1 99172 202 |Civil Engineering and Environment 3+3 | 2+2%
13.1 9917 203 Blpchcmlcal and Microbiological 343
Principles
14.]1 9917 104 |Statistical Methods 2+2%
15.]1 9912205 |Process Engineering 4+4%*
16. | 9917 206 Electrical Engmeermg, Environment 343%
and Protection
17.1 9917 207 |Fundamentals of Thermodynamics 2+2%
18.] 9917 208 |Fundamentals of Fluid Mechanics 2+2%
19.] 991Z 204 |Process and Power Systems and Plants 2+4*
20. | 9917 209 Mod_e]mg and Slmu.latlor-l n 343%
Environmental Engineering
21.| 991Z 305 |Environmental Data Analysis 2+42%
22.| 991Z 307 |Principles of Control Systems 2+2%*
23.1 9917 309 Hazardous Substances and Waste 343%
Management
24 | 9917 021 Ecopomy of Enterprlscfs and 240%
Environmental Protection
25.1 991Z 306 |Distribution of Disturbances 3+3*
26.| 991Z 310 |Ecological Projects 4+4*
27.1991Z 311 |Air Pollution Control 4+4%*
28.1 991Z 312 |Pollution Control Process Facilities 2+2 | 3+3*
29.1 9917 308 |Alternative Energy Engineering 4+4%*
30| 9917 313 Env1r0nm§ntal Revitalization and 343 | 243%
Regeneration
31.] 991Z 314 |Measuring and Pollution Control 3+3 | 2+4*
32| 9917 315 ]?e&gmng Environmental System 3+4*
Control
33 1 9917 316 Practicum for Environmental 2+6*
Engineering
34.1 991Z 335 |Graduation Exam 30+0*
35.1 991Z 339 |Professional Practice 0+8*
Total namber of hours per week: 12+14|12+14|14+14 | 12+13 | 13+13 | 12+14 | 15+15|13+13 | 7+19 | 30+0
P : 26 26 28 25 26 26 30 26 26 30
Numbers of the exams: 1 5 2 5 5 5 4 2 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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[peamer*Subject:

03 1Z 022

EHIVIECKHA JE3UK
ENGLISH LANGUAGE

Ykynan 6poj yacoBa y ceMecTpy

Total number of hours per semester

Bexoe
150(A)

CemecTtap

LILILIV,V

[IpenaBama

150

Practices

150(A)

Lectures
150

Semester

LILILIV,V

Cappxaj/cTpykTypa nmpeamera:

o T ull cemecrap: (60 mpenaBama, 60 BexxOH (A))

- OCHOBHHM KypC CHIJIECKOT je3uKa

o Il cemecrap: (30 nmpenaBama, 30 BexOu (A))

- Cpem i Kype SHITIECKOT je3HKa

e IVuV cemecrap: (60 npenaBama, 60 BexoOu (A))

- NmxemepeKo-110CI0BHH KypC €HITIECKOT
jesnka

Contents/Structure of the subject:

e Ist and IInd semester: (60 lectures; 60 auditory
practices (A))

- Elementary Course of English

o Illrd semester: (30 lectures; 30 auditory practices
(A)

- Intermediate Course of English

e IVth and Vth semester: (60 lectures; 60 auditory
practices (A))
- Course of English for Engineering and
Business

IpenucnutHe 06aBe3e -

Preexam duties -

OO0JMuM HACTaBe M HAUMH NPOBepe 3HAbA:
o [IpenaBama. AyautopHe(A) BexOe. Koncynrammje
e  lcmur ce cacToju OX TPH Jena  TO:

1. neo: OCHOBHH KYPC €HIJIECKOT je3uKa

2. neo: Cpenmu Kype eHITIECKOT je3UKa

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 partial

3. neo: MHXEmepCKO-IIOCIOBHH KypC EHITIECKOT
jesuka.

[NonoxeH NpeTXOAHH [0 je YCIOB 3a IOJarame
cneneher nema. Cea Tpu Jiena ce Monaxy MHUCMEHO U
ycemeHo. Ilncmenn peo je enummuHaropad. Menwmr je
TIOJIOXKEH aKo Cy MOJIOXKEHA CBa TPH JIea.

Omena ce w3 cBakor ngena (opMupa Ha OCHOBY
ycmexa M3 MHCMEHOr M ycMmeHor — gena. OueHa
ucmira ce GopMupa Ha OCHOBY yCIieXa M3 IIPBOT,
npyror u Tpeher gena.

exams, written and oral part of the exam.

Jlnteparypa * Literature:

Jlurepatypa he, y ckiamy ca moka3aHUM 3HaBHEM CTyJEeHaTa, OUTH ofpel)eHa Ha MOUeTKy CBaKor Kypca.
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[penmer*Subject: COILIMOJIOTUJA
99 1Z 023 SOCIOLOGY
VYkyman 0poj 9acoBa y ceMecTpy Total number of hours per semester
CemecTap [IpenaBama Bexoe Semester Lectures Practices
11 30 30(A) 11 30 30(A)

Cagpxaj/cTpyKkTypa npeamera: Contents/structure of the subject:

VY3poun W 00AMIM  pa3Boja JpYINTBA. Paspoj u | Causes and forms of society development. Development
CTarHanyja  JApYyILITBa. JpymrBeHa  cTpykrypa: | and stagnation of society. Social structure: horizontal
XOpU30HTAHA W  BEPTUKAJHA. Cpenwa kinaca. | and vertical. Middle class. Social mobility. Governanse,

VYnpassbame, Moh u monmuruka. Enmre. [Tnypanuzam n
nemokpatuja. [lomuTmuke maprtuje. Yiora Ap)kaBe y
MOJEpPHOM JIpYLITBY. Cpencrsa MacoOBHHX
KOMyHHKaIllja ¥ KyJITypa. Kyntypa npymrso,
nojeAuHan.  Xujepapxuja ~ JKMBOTHHX  HOTpeOa..
[Mpuponne mnotpebe Jsbyau. Penuruja. Uneonoruja.
JeBujantHocT. Pa3BojHu  mpouecd y  MOAEPHOM
JIpywTBYy. YTHIA] paja, Hayke M TEXHOJOIHje  Ha
JPYIITBEHH Pa3Boj. TEeXHOIOUIKH 1 JPYIITBEHH POTPeC.
TexHonomku mporpec U paaHa cpeauHa. TeXHOJOUIKH
IpOrpec W JKMBOTHA CpeluHA. 31paBjbe M JKUBOTHA
cpennHa. TexHosnoruja W Ti00anHa E€KOJOIIKA KpH3a.
Exonomkn mnokperu. Exonomka cBect U KyiTypa.
Crpykrypa u ¢pyHKIHje pagHe opranmsanuje. GopmanHa

opranm3anja. DyHKIHMje W yIore |y  pamHOj
opranmzanuju. CraTyc W OpeCTHX Yy  paHOj
opranmzauuju. CrpykTypa MOhM W OJUlydMBama Y

opranuzanuju. Yiora ctpydmaka. O0pa3zoBame y pajHoj
opranmzauyju. [lonamame paguux rpymna. CouujaiaHu
KOH(IMKTH y paaHoj opranuzauuju.  CUHIUKAIHU
mokper u Moh pagnuka. IlltpajkoBu  pamHHKa.
Wunycrpujcka caboraxa. JIMuHOCT M opraHu3anyja.
VYTHnaj TeXHONOTHje Ha MPOMEHE calipKaja 1 J0KUBIbaja
panma. Ympasibame Yy pajgHoj opraHmzauuju. Kynrypa
pana. Ilpemysehe Kkao OpraHM3alMOHO IIPOM3BOJHA
menvHa W Jbynacka 3ajemumna. Otyheme m crmobofa.
O6mumu otyhema. Pag m cmobomao Bpeme. OO6mumm
ciobomHOr BpemeHa. Hayka, TexHoioruja W eTHKa.
MNuxemepcka eTuka.

power and politics. Elites. Pluralism and democracy.
Political parties. Roles of state in modern society. Mass
communications and culture. Culture, society, an
individual. Hierarchy of life necessities . Natural needs
of man. Religion. Ideology. Deviation. Development
processes in modern society. Influence of work, science,
and technology on productivity and social development.
Technological and society progress. Technological
progress and work habitat. Technological and life
habitat. Health and life habitat. Technology and global
crisis. Ecological movements. Ecological conscience and
culture. The structure and function of Work
Organization. Formal Organization. Functions and roles
in the Organization. Status and prestige in the Work
Organization. Structure of powership and decision
making in the Organization, Roles of experts in the Work
Organization.  Education in the Organization. The
behavior of Work Goups. Social Conflict in the Work
Organization. The Union movement, and power of
workers. Strikes of workers. Industrial sabotage.
Personality and Organization. Influence of technology
on changes of work content and attitude towards work.
Management in Work Organization. Culture of work.
Company as an organizational and productive unit and
human community. Alienation and freedom. Forms of
alienation. Work and free time. Forms of free time.
Science, technology and ethics. Engineer’s ethics.

I[IpeaucnutHe 00aBe3e: -

Preexam duties: -

O0JiMuM HacTaBe U HAYMH NPOBepe 3HAWA:
o TlIpenaBama. Ayauropue(A) BexOe. Koncynrarmje.
e  Ucnwr je ycmeHn.

Mode of studies and evaluation:
e Lectures. Auditory (A) practices. Consultations.
e The exam is oral.

JIntepatypa*Literature:

1. Enronu I'mpenc, Commonoruja, LI/, [Toaropuma 1998.
2. Majkn Xapanam6oc, YBox y couuonorujy, I'nooyc, 3arped 1985.
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EKOHOMMJA U 3AIUTUTA ) KUBOTHE CPEJJUHE
ECONOMY OF ENTERPRISES AND ENVIRONMENTAL PROTECTION

Total number of hours per semester

[peamer*Subject:
99 1Z 021
Ykynan 6poj yacoBa y ceMecTpy
CemecTtap IIpenaBama Bex06e
VII 30 30(A)

Practices

30(A)

Lectures
VII 30

Semester

Canp:kaj/cTpyKkrypa npeamera

[Ipouecu, npousBoAma M mocioBame. EieMeHTH

mpoiieca  mocioBama. Ilpomecu  Tpoiiema U
aHraxoBama pecypca

TpouikoBu - BpcTe, MecTa, HOCHOLM, 00paudyH
TPOILKOBA

Kankynanuje y npeaysehy, mpolieHa IieHa, Iuia-
HHUpame I1eHa

®OuHAHCH]CKY UIaH peay3eha — Ipuxoau, pacxoiu,
Jo0uT-ryOHuTaK

Cpenctea y mpeny3ehy — ocHOBHa,
pe3epBHa, 3ajeJHUYKA OTPOIIHA

W3Bopu cpencrasa

KmurosonctBo npeayseha — Ommanc crama, OnMTaHc
ycriexa, KlbUTOBOJICTBEHA KOHTA

[TocnoBHa monuTHka npemyseha

Opranmsanuja E® ¢pyukuuje npemyseha

Ornena Oonurera mpeny3eha, KOMIICTUTHBHOCT U
e(heKTUBHOCT

o0OpTHa,

Contents/Structure of the subject

Process of production and business. Elements of
business processes. Expending and engaging
resources

Costs — category, places, holders. Accounting costs
Calculations in enterprise, sales prices, price planning
Financial plan in enterprise - income, expenditure,
profit*loss

Enterprise resources - working means, turnover means,
reserve, general consumption

Sources of financial means

Bookkeeping in enterprise - balance of state, balance
of success, bookkeeping accounts

Business policy of enterprise

Organizing EF function in enterprise

Evaluation of enterprises bounty. competitiveness and
effectiveness

IIpequcninTHe 06aBe3se -

Preexam duties -

OO0JMuM HACTaBe M HAUMH NPOBepe 3HAbA:

[penaBama. AymutopHe (A) BexOe. Korcynrammje.
Jleo rpayBa KOjU YMHH JIOTHYHY LIEJIMHY MOXE J]a Ce
nonaxxe y Buiay KonokBujyma. KonokBujym je neo
ucnuta. KonokBHjyM 1 HCIHT Cy MUCMEHH U YCMEHH.
IMucMenu neo je eNnMMUHUTOPAH.

Omena ucnura ce (opmMupa Ha OCHOBY ycCIexa M3
KOJIOKBHjyMa, IIACMEHOT ¥ YCMEHOT JieJIa UCIINTA.

Mode of studies and evaluation:

Lectures.Auditory (A) practices. Consultations.

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

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

Jluteparypa * Literature:
babuh, 11.: YBOJ Y EKOHOMUKY ITPEJY3ERQA, 3arpe6, 1962.

Ferguson, C. E.: MICRO ECONOMIC THEORY, R. Irwin, Homewood, Illinois, 1970.

Typu, U: EKOHOMUKA TIPEAY3ERA, Uadopmarop, 3arped, 1970.

[Meposuh, /I.: TEOPHUJA TPOILIKOBA, Cgjetnoct, CapajeBo, 1964.

[lejuh, JI., PagoBanosuh, M., Crantuh, M: OLIEHA BOHUTETA ITPEIY3ERA, [Ipuspennu npernen, beorpan,

1.

w»ok wn

1991.
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[Ipenmer*Subject:
99 1Z 101
Ykynan 6poj yacoBa y ceMecTpy
CemecTtap IIpenaBama Bex6e
I 30 60(N)
II 30 60(N)

MATEMATUKA
MATHEMATICS
Total number of hours per semester
Semester Lectures Practices
I 30 60(N)
I 30 60(N)

Canp:kaj/cTpyKkTypa npeaMera:

e VYBoxy Teopujy OpojeBa

KommnexcHu 6pojeBu

BexTopu U aHanUTHYKa FeOMETPHja Y IIPOCTOPY
JleTepMUHAHTE U CUCTEMH JIMHEAPHHX jeHAYNHA
Marpuue

[MomuHOMU 1 pannoHa He QYHKIH]E

Bbpojuu HU30BM

Peanne ¢yHKIMje jerHe TPOMEHIBHUBE

Peanne ¢yHKIM]je BHIIE NPOMEHIbUBE
WHTerpanuu payyH

[TpyMeHa HTerpaHoT payyHa

Judepennnjannae jeqHaunHe

Teopwuja pemosa

Content/Structure of the subject:

Introduction to number theory
Complex numbers

Vectors and analitical geometry in spaces
Determinants and

systems of linear equations
Matrices

Polimials and rational functions.
Real sequences

Real functions of one variable
Real functions of several variables
Integration

Applications of integral calculus
Differential equations

Theory of series

IIpenucninTHe 06aBe3e:-

Preexam duties: -

O0JimuM HacTaBe M HAUMH NPOBepe 3HAWA:

o [IlpenaBama. Pauyncke(N) Bexxoe. Koncynranuje.

e Jleo rpanuBa U3 JIOTHYKHX LIETHHA MOXKE CE
MOJIaraTd y BUAY KoJokBHjyMa. KoNOKBHjyM je neo
ucrurta. KoJOKBHjyM M HCIHT CY IMCMEHU H
ycMeHH. [IucMeHn 1o je elTMMUHATOpaH.

e Orena ncnura ce GopMupa Ha OCHOBY ycCIIeXa U3
KOJIOKBHjyMa, IUCMEHOT ¥ YCMEHOT JieJla UCITUTA.

Mode of studies and evaluation:

Lectures. Practices (problem solving (N)).
Consultations.

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

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

Jlnteparypa * Literature:

Hukwh, J., Yomuh, JI.: MATEMATHUKA 1.

MIE NS

Capn, 1999.

Ayuh, H.: MATEMATHUKA 3A APXUKTEKTYPY, MP Stylos, Hosu Can, 1999.
Auuh, H., Hukonuh, A.: TEOPUJA PEJIOBA: (CKPUIITA)
Yomuh, W., Hukonuh, A.: Iepunucame jeqnaunna, Hosu Cax, 1999.

Auwuh, H., u npyru: 3BIPKA PEIIEHUX 3AJATAKA U3 MATEMATUKE 3A APXUKTEKTYPY, Hosu
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Ipeamer*Subject: OJABPAHA IIOI'JIABJbA U3 ®U3UKE
03 GI 102 PHYSICS
VYkynan Opoj 4acoBa y ceMecTpy Total number of hours per semester
CemecTtap [IpenaBama Bexobe Semester Lectures Practices
I 30 24(L)+6(N) I 30 24(L)+6(N)
11 30 24(L)+6(N) I 30 24(L)+6(N)

Capp:xaj/cTpyKkTypa npeamera
e Mepeme pu3nukux BeanynHa. MehyHapoaHu cuctem
jenuHHUIA
o TIpupona ¢usnukux BemnynHa. CkagapHe H BEKTOPCKE
BenuuuHe. OCHOBHE Onepanuje ca BeKTOpuma
e MepHH HHCTPYMEHTH 33 (U3HUYKa MEpCEha
e Unurepakuuja u cuie. IbytHoBa nuHamMuka. Paj u eHepruja.
3aKOHU OJpXKaka
I'paBuTarmoHa cuiia. IbyTHOB 3aKOH rpaBHTALH]E
Oc1unaTopHo Kperame. TalacHO KpeTame
OcHoBe (puznke aToMa 1 MOJIeKyJIa

CHCTEMH

Enementu reousmke

o dusuka xumpochepe. Junamuka paynaa

o Omsnka atMocepe. OCHOBHU racHH 3aKOHH

e OcHoBe akycTuke. M3Bopu 3ByKa. JaunHa 3ByKa

e dusyuka nosba

e HaenekTpucame 1 €IEKTPOCTATUYKO MOJbe. EnexTpuunn
KalaluTeT ¥ eHepruja nosba. EnexrpuuHo nosse y
MaTepHjaiuMa

o JenHocmepHe cTpyje. Hanzmenudre crpyje

e MarHeTHa HHTEpaKI{ja I MarHETHO MOJbe.
Enextpomarnerna unnykuuja. Enexrpomaraerae
ocrunanyje. EnexrpoMarneTHu Tanacu

¢ EnextpomarnetHu crniektap. ONTHKA U ONTHYKH
UHCTPYMEHTH

e Mepeme U KOHTpOJIa yITpasbyOHYacTor 3paderma

e ATOMCKH U MOJIEKYJICKU CIIEKTPU
Mertoze neTexiyje ¥ HAeHTAPHUKAIH]je: CIEKTPOCKOIICKE,
IU(paKIMOHe U TEPMHYIKE.
OcHoBu HyKJIeapHe (u3uke. PagnoakTuBHN pacnaj

e PannoakTUBHU HU30BU €JIeMEHATa 3HAYajHUX 3a )KUBOTHY
cpenuHy

o JleTeKiyja 1 Mepemhe HICKIX aKTHBHOCTH

CrpykTypa KoHAeH30BaHe MaTepuje. Ypelhenu u Heypehenu

Content/Structure of the subject

Measurement of physical quantities. SI system of units
Character of physical quantities. Scalar and vector
quantities. Basical operations with vectors

Instruments for physical measurements

Interaction and forces. Newton’s dynamics. Work and
energy. Laws of conservation

Forces of gravity. Newton’s law of gravitation
Oscillations and wave motion

Fundamentals of atomic and molecular physics
Structure of condensated matter

Basic elements of geophysics

Physics of hydrosphere. Fluid dynamics

Physics of atmosphere. Gas laws

Acoustics. Sound sources

Physical fields

Electric charge and electrostatical field. Electric capacity
and field energy. Electric field in materials

Direct current. Alternating current

Magnetic interaction and magnetic field. Electromagnetic
induction. Electromagnetic oscillations. Electromagnetic
waves

Electromagnetic spectra. Optics and optical instruments
Measurements and controll of UV radiation

Atomic and molecular spectra

Methods of detection and identification

Fundamentals of nuclear physics. Radioactive decay
Radioactive elements important for the environment and
radioactive series

Detection and measurement of low activity

I[IpeaucnurHe 00aBese:
VYpahene naboparopujcke BexOe

Preexam duties:
Carried out labs.

O0JimuM HacTaBe U HAYMH NPOBepe 3HAWA:

o TlpenaBama. Jlaboparopujcke (L) u pauyncke (N)
BexkOe. Koncynramuyje.

e lcnut ce monaxe y BHIY JBa TecTa. TecToBn
caJipiKe PauyHCKe 3a/1aTKe M TEOPUjCKa MHUTAbA.

e OueHa ucnura ce GopMUpa Ha OCHOBY ycIiexa U3
1a00paTOPHjCKUX BEKOH U TECTOBA.

Mode of studies and evaluation:

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

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

The exam grade comprises the results on labs., and
tests

Jluteparypa * Literature:

1. M. Carapuh, ®usuka, TepMoIMHAMUKA U TasacHO kpetame, DTH (1997)
2. A. Kosmuauc-Ilerposuh, ®usnka, ocHOBH npuMemeHe pusuke, ®TH (2002)
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OCHOBHM MEXAHUKE
FUNDAMENTALS OF MECHANICS

Yxymnan 6poj 4acoBa y ceMecTpy

Total number of hours per semester

Bex6e
30(N)

Cewmectap IIpenaBama

II 30

Practices

30(N)

Lectures

II 30

Semester

Cappxaj/cTpyKTypa npeamera.

Axkcuome cratuke. Cabupame JBE CHIIE KOje Ce CEeKy.
Cabupame nBe cuiie koje cy mapanenne. CaOupame aBe
cuie Koje ce muMomnaze. CabOupame CydelnHUX CHIIA.
Teopema o Tpu HemapaienHe cuie y paBHu. Crper u
coper cuiaa. MoMeHT cwie 3a Tauky. BapumoHOBa
Teopema. CHCTEeM NapajelnHuX cuia. PaBaHCKM cucTeM
cuna. Tpewe xmm3amwa. LleHTtap Be3aHor cucrema
napajenHux cuia. Texwuire.

Kunematnka Ttauke. bp3una u yOp3ame Tauke y
JlekapToBUM W TpUPOIHUM KoopamHatama. [Ipehenu
nyT. IloceOHu ciydajeBu Kperawa Tauke. CloxeHO
Kperatbe  Tadke.  KuHemaruka  KpyTor  Telja.
Tpancnaropro kpetame. OOpTame Tena OKO HEMOKPETHE
oce. PaBancko kperame Tena. Besa OpsuHa m yOp3ama
JIBEjy Ta4yaka IIPU PABAHCKOM KpETamy.

3akonn jauHamuke. JlndepenuuwjanHe — jenHauMHE
KpeTama MaTepujajHe Tauke. J[eKkapToB KOOpAWHATHU
cucteM. IIpuponnu koopauHatau cucrteM. Pan cuie. Pag
copera. IloreHnujanna eHepruja. Kunernuka eHepruja
MarepujajiHe Tauke.

JluHaMuka cucTeMa MaTepHjalHuX Tadaka. J(nHammuKa
KpyTor Tena. TpaHCnatopHo Kperawe. MOMEHTH
uHepuuje. OOpTame Teaa OKo HemoMu4He oce. PaBaHcko
Kperawe. JlarpankeBe jeiHauMHe Ipyre BpCTe.

Contents/Structure of the subject:

Axioms of Statics. System of Concurrent Forces. System
of two Parallel Forces. Theory of Couples. Composition.
Plane System of Forces. Moment of a Force about a
Point. Varignon’s Theorem. Equilibrium Conditions for a
Plane system of Forces. Friction. Sliding Friction. Center
of Parallel forces and Center of Gravity.

Introduction to Kinematics.

Kinematics of a Particle. Methods of Describing the
Motion of a Particle: Coordinate Method and Natural
Method. Translational Motion of a Rigid Body. Rotation
of the Body around and Fixed Axle. Plane Motion of a
Rigid Body. Compound Motion of a Particle. Absolute,
Relative and transportation Motion. Theorem on
Composition of Velocities. The Coriolis Theorem on
Composition of Acceleration.

Laws of dynamics. Differential equations of motion of
the particles. Work of the force. Work of the couple.
Potential energy of a force. Kinetic energy of the particle.
Dynamics of a system of particles. Kinetic energy of the
systemof particles. Dynamics of a rigid body. Translatory
motion. Moments of inertia. Rotation about a fixed axis.
Plane motion. Lagrange equations of the second kind.

IpenncnurHe odaBese: -

Preexam duties: -

OO0/uM HAcTaBe U HAYUH NMPoOBepe 3HAmA:

e [Ipenasama. Pauyncke(N) BexxOe. Koncynramyje.

e Jleo rpanuBa U3 JIOTHYKHX LIEITMHA MOXKE CE
HOJIaTaTd y BUAY JBa KoJokBUjyMa. [IpeTxomHo
TOJIOKEHH KOJIOKBHjYM j€ YCIIOB 3a IOJIarame
cneneher konmokBujyma. KomokBujymu cy neo
ucnura. KoJIoKBHjyM M HCIHUT CY MMCMEHU U YCMEHH.
[MucMenu aeo je eTMMUHATOPAH.

e Orena ucnura ce GopMHUpa Ha OCHOBY ycIexa U3
KOJIOKBH]jyMa, TMCMEHOT' ¥ YCMEHOT Jiejia UCITUTA.

Mode of studies and evaluation:

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

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

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

JIntepartypa/ Literature:

1. 'B.Bykuh, T. Aranaukosuh, Mexanuka, Yausep3uter y Hopom Cany, Hosu Can, 1994.
2. W.B. Menmuepcku, 30upka 3ajaraka u3 Teopujcke mexanuke, I'paleBnHcka kmwura, beorpan, 1990.
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OCHOBE PAYYHAPCKHUX TEXHOJIOT'NJA U ITPOI'PAMUPAIBE
FUNDAMENTALS OF COMPUTER TECHNOLOGIES AND

VYxyman 6poj 4acoBa y ceMecTpy

Cemecrap [IpenaBama Bexoe
I 30 30(C)
v 30 30(C)

PROGRAMMING
Total number of hours per semester
Semester Lectures Practices
I 30 30(C)
v 30 30(C)

Caap:kaj/cTpyKTypa npeaMera:

Wudopmanmja, mogarak, oopaga M HAUHH TIpe-
JICTaBJbamba I10/1aTaKa, aJITOPUTaM

OCHOBHa apXHTEKTypa U JIOTHKA (YHKIIMOHHUCAhA
padyHapCcKOr CUCTEMa

OnepaTHBHHE CUCTEMH U TEXHUKE yroTpede

VYBoJ y padyHapcKe Mpexe U TEXHUKE Kopuihema
pauyHapCKHX Mpexa

ITojam mporpamMckor cucrema u 001acTi IpUMEHe
pauyHapa

HWHTEPHET cepBucu u TexHuke yrnorpede
Texuuke xopumhema yciry>KHAX IIporpama 3a
00JMKOBamk-e TEKCTa, TabeTIapHO U TpadpuIKo
MIPE3EHTOBAKE M0JaTaKa

AJropuTaMcKy IpHKa3 MOCTyIKa 00paje nogaTaka
YU pelllaBamy WHKCHEPCKUX mpodiiemMa

TexHMKe MporpaMupama MyTeM jeIHOT, BU3YEIIHO

Contents/Structure of the subject:

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

Basic architecture and functioning logic of a
computer system

Operating systems and using techniques
Introduction to computer networks and computer
network using techniques

The term of software system and areas of computer
appliance

INTERNET services and using techniques

Using techniques of utility programs for text
editing, spreadtable and graphics data presentation
Algorithmic presentation of data processing
procedures in the course of engineering problem
solving

Programming techniques by a visually oriented third

IIpeaucnuTHe 0OaBe3e:

VYpaherne pauyHapcke BexOe,

IIer o6aBe3HuX 3amaraKa.

Preexam duties:

Carried out computing practices,

Five obligatorv tasks.

O01MIU HACTaBe U HAYHUH nmposepe 3Hamba:

[IpenaBama. Pauynapcke (C) BexOe. Koncynramuje.
I'panuBo mpBoOT cemMecTpa ce MOKe oJIaraTi y BUAY
KOJIOKBHjyMa. Y CIIOB 3a TOJIaramk-¢ KOJIOKBHjyMa je
Ia cy ypaheHu o06aBe3HHU 3aali W3 IIPBOT
cemectpa. Komoksujym je neo ucrnmra. Komoksujym
1 HCIIUT CYy YCMEHH. Y CJIOB 3a [OJIarame UCIIUTa Cy
ypahenu ob6aBe3HH 3aa1u.

OueHa ucnuta ce opMHpa Ha OCHOBY ycIieXa M3
BeKOU 00aBE3HMX 3a/1aTaKa, KOJIOKBUjyMa U YCMEHOT
HUCIINTAa.

Mode of studies and evaluation:

Lectures. Practices (computing (C)). Consultations.
The exam is oral.

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

Jluteparypa * Literature:

1. Tomwh X.: OCHOBU PAUYHAPCKE TEXHUKE, Yynepax IInasu, Hum, 1994.
2. Morun I1.: CTPYKTYPE IIOJATAKA 11 OPTAHU3ALINJA JATOTEKA, ®akynTeT TEXHUUKUX HayKa U

MII "Crynent”, 1994.

3. Morun I1, Jlykosuh U.: CTPYKTYPE IIOJATAKA 11 OPTAHU3ALIUJA JATOTEKA - 3BMIPKA
3AJJATAKA, ®akynrer Texnuukux Hayka u MII "Cryzent", 1994.
4. Tlpupy4HuIM 32 M3a0paHU IIPOTPAMCKH je3HK U YCIIy)KHE ITpoTrpame
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CTATUCTUYKE METOJE
STATISTICAL METHODS

Ykynan 6poj yacoBa y ceMecTpy

Total number of hours per semester

Bex6e
30(N)

Cemecrap

v 30

[IpenaBama

Practices

30(N)

Semester Lectures

v 30

Canp:kaj/cTpyKkTypa npeaMera:

Axkcuome BepoBatHohe. YciioBHe BepoBaTHolie. bajecoa
dopmyna. CryvajHa [POMCHJBMBA JUCKPETHOT U
HenpekugaHor Ttuna. Ciy4ajHH BEKTOp M 3ajeHHYKa
pacnionena. YcioBHe pacnojene. TpaHcdopmanuja
cilyyajHUX npoMmensbuBHX. KoHBosynmja. Maremarinuko
OoueKkWBame. BapwjaHca W cTaHmapaHa JeBHjanyja.
MowmenTu. KoBapujanca, koeuuujeHT Kopemanmje.
VYcnoBHa ouekmBama. KapakTepuctnyna —(pyHKIHja.
3akoHM BenmuKuUX OpojeBa. LleHTpamHe rpaHUYHE
teopeme. Kopenanuja u jguHeapHa perpecuja.Y3opauka
pacriofienia, cpeAma BPEAHOCT M Jucriepiuja. Taukacre
oleHe. MeToja  MaKCUMaJHE  BEpOIOCTOJHOCTH.
WnrepBanue oueHe. [lapamerapcke u HemapameTapcke
XHIIOTE3€ U TECTOBH 3HAYajHOCTH.

Contents/structure of the subject:

Probability axisoms. Conditional probabilities. Bayes’
rule. Discrete and continuous probability distributions.
Function of random variables. Conditional distributions.
Transformation of random variables. Convolutions.
Mathematical expectation. Variance and standard
deviation. Moments. Covariance, correlation coefficient.
Conditional expectation. Characteristic function. Laws of
large numbers. Central limit theorems. Sample
distribution, mean value and dispersion.

Correlation and linear regression. Point estimations.
Maximum likelihood estimates. Confidence intervals.
Parametric and nonparametric hypotheses and tests of
significance.

IMpeaucnuTHe 06aBe3e: -

Preexam duties: -

OO0y HacTaBe U HAYHH NMPoOBepe 3HAKA:

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

e Ucnwur je mucmenn u ycmeru. IlucMenn neo ucnura
j€ eTMMHUHATOPaH.

e OrmeHa ucnura ce GopMHUpa Ha OCHOBY ycCIeXa U3
IMCMEHOT ¥ YyCMEHOT JieJla 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:

1. M.CrojakoBuh: BepoBarHoha 1 Mmaremarnuka cratuctuka, @TH, 1998.

2. M.Hogxkosuh, 1.KoBaueBnh: 30upka pemennx 3aaaraka u3 sepoaTaohe u crarucruke, Stylos,1999.
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MAIIMHCTBO Y UH/KEILEPCTBY 3AIITUTE OKOJIMHE
MECHANICAL ENGINEERING AND ENVIRONMENT

Ykynan 6poj yacoBa y ceMecTpy

Total number of hours per semester

Cemecrap IIpenaBama Bex06e
I 30 20(N)+10(LC)
v 30 16(N)+14(LC)

Semester Lectures Practices
111 30 20(N)+10(LC)
v 30 16(N)+14(LC)

Cagpakaj/cTpykTypa npeamera:

Insb, cBpXa M OpraHu3alnyja H3ydaBamba npeaMeTa
CucreMcku KOHQIUKT wu3Mely JKMBOTHE CpeIuHE |
noTpeda nuBUIIM3aNyje.

KpuTHdyHe eHBHpPOMEHTamHE O0JaCTH HHIYCTPHjCKE
NPOU3BOAME.

MammHCTBO W JKMBOTHAa  cpeluHa  (MalIMHCKa
mocTpojerma, 3araljuBame aTMocdepe, oTmagu, Oyka U
JKHBOTHO OKPYKEH-E, EKOJIOrU3allija TeXHOJIOTH]a)

Meroanka BpemHOBama yTHIAja AKTHBHOCTH HA
KUBOTHY CPEIHHY

CucreM  €HBMPOMEHTAJHOr  MeHapepcTBa  (CBpXa,
MOpeKIIo, yBohewme, GyHKIIUje, BPSAHOBAKE).

Meronuka €HBUPOMEHTAJIHOT BPEIHOBAbHA 5
03HaYaBarmba NPOU3BO/Ia

MyNTHKPUTEPH]YMSKO BpEHOBAMbE onrepehera

JKMBOTHE CpeIMHE
Exomomke TexHoNOTHj€ U cucTeMu OyayhHOCTH

Contents/structure of the subject:

Goal and organization of study of the current subject.
Systematic conflict between environment and civilization
needs.

Critical environmental fields of industrial production.
Mechanical engineering and environment:

Mechanical engineering plants (atmosphere pollution,
wastes, noise and environment, ecologisation of
technologies).
Estimation methodology
environment.
Environmental management system (goal,
application, functions, assessment).
Methodology of environmental assessment and marking
product.

Multi - criterion assessment of environment pollution.
Ecological technologies and future systems .

of activity influence on

origin,

IIpenncnnTHe 00aBe3e: VYpahene nadopatopujcke u
padyHapcke Bexoe.

Preexam duties: carried out laboratory and computing
practices.

OO0JMuM HACTaBe M HAUMH NPOBepe 3HAbA:

o IIpenaBama. Pauyncke (N) u mabopaTopwjcko -
pauyHapcke (LC) BexxOe. Koncynrammje.

e  Vcnur je mucMenu u ycMenu. [Iincmenn neo ucnwura je
eJIMMUHATOPAH.

e Ouena ucnura ce GopmMupa Ha OCHOBY ycliexa U3
J1a00PaTOPHjCKO-PAYYHCKUX BEKOM, MHUCMEHOT U
YCMEHOT JieNa UCIIHUTA.

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, written and oral part of the
exam.

JIuteparypa*Literature:

(1)

literatury, Strojnicke fakulta, Kosice, 1998.
()

1991.
(3)

Badida, M., Majerhik, M., Sebo, D: Strojanerska vyroba a zivotne prostredie, Edicija vedeskej a odbranej
Muransky, J.: Hodnotenie a navrhovanie ekologickej urovne strojarenskyh inovacii, Strojnicka fakulta, Kosice,

Xomonuy, J.: Ekonorike TexHooruje u cucreMu, Yoenuk y npunpemu, ®TH, UIIM, Hosu Can.
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99 1Z 202 CIVIL ENGINEERING AND ENVIRONMENT
Ykynan 6poj yacoBa y ceMecTpy Total number of hours per semester
CemecTtap IIpenaBama Bex6e Semester Lectures Practices
11 45 45(N) I 45 45(N)
v 30 30(N) v 30 30(N)

Cagpxaj/cTpykTypa npeamera:

3Hayaj TpaguTeshCTBa, rpaljera W ypOaHW3Ma y 3allTUTH
xuBotHe cpeaune (PerymarmBa. IIpojeKTHa — TEXHHYKA
OKyMEHTallja ¥ Mepe 3allTHTEe JKUBOTHE CpeauHe. YTHIa]
rpaheBUHCKUX oO0jekaTa M pajoBa Ha JKHBOTHY CpPEAUHY).
I'paheBuncku marepujanu — exonomka omneHa (Kpurepujymu
exonomke omeHe. OcobuHe TpaleBUHCKHX MaTepHjaja.
3alITUTHHA CBOjCTBA MaTepHjana y OJHOCY Ha PaJHOaKTHBHA
3pauersa. [ToHamIambe MaTeprjaia Ha BHCOKHM TeMIIepaTypama.
[ITetHOoCcT NOjeqUHMX MaTepHjajla Ha JbYJCKO 3/paBJibe.
“bonecne 3rpane”. Exonomika cBojcTBa, OONHWIM, HAYMHU H
MecTta MOpUMEHe pa3nuYuTHX Martepujana). [ paleBuHcke
KOHCTpYKIHje — eKouomka oueHa (OCHOBHHM KOHCTPYKTHBHH
CJIEMEHTH - TEMEJbHU, 3UIOBH, IUIOYE, PEQIICKTOPU U COJApHU

TIPYjEMHUIIH, MehycnpaTae KOHCTPYKIHjE, KpOBHE
KOHCTPYKIIHje. Koncrpykrusau CUCTEMU objexara
BHUCOKOTpaIe — 37paBe 3rpaje, CKeJeTHe, MEHIOBHTE W

MacUBHE 3rpajie; CoJlapHa apXHUTEKTYpa; CEM3MHUYKH ACIEKTH
koJ rpahema; CKJIOHHMIITA OCHOBHE 3allTUTE; IOXKapHa
kinacudukanuja 3rpaga. OtBopu y oOjekTuma -  BpaTta,
po3opH, crenujanHu otBopu. KomyHuKanuje y 00jeKkTHMa).
[IpocropHo mnanupame (Mepe 3alITUTE KUBOTHE CPEOUHE Y
[POCTOPHOM IUIaHMpamy. 3aIlTHTA MPUPOJHUX U KYJITYpPHHUX
nobapa. Exornomka Banopu3anuja mpocTopa y peryiarioHUM
aHoBuMa. ['pan kao exocucrem. I'paheBuncka Guonoruja —
MOCEeOHM YTHIAjU: JICKTPOMArHETCKa 110Jba, TIOJ3EMHHU BOJCHU
TokoBH. Ekomomku 3Hawyaj 3eneHwna.  DyHKIMOHAIHO
UIAHUPatbe. MaKpOIOKapHH CEKTOPH).

Contents/structure of the subject:

Importance of civil engineering, building and urbanism in
environmental protection (Regulations. Project techical
documentation and measures of environmental preservation.
Impact of buidings and construction work towards human
environment.) Building materials - ecological evaluation
(Criteria of ecological evaluation. Features of building
material. Material protective properties in relation to
radioactivity. Material characteristic behavior in high
temperatures. Unwholesome influence of some materials on
human health.'! Unhealthy buildings'. Ecological features,
modes, ways and places for using different materials.) Building
constructions - ecological evaluation (Principle constructing
elements - foundations, walls, tiles, spotlights ans solar
receivers, constructions between floors, roof constructions.
Construction systems of highrise buildings - healthy buildings,
framework, miscellaneous and strongly constructed buildings;
solar architecture; seismic aspect in buildings; shelters for basic
protection; building classification in the view of  fire
protection. Apertures on buildings - doors, windows, special
slits. Communication in buildings.) Regional planning
(Measures of environmental protection in regional planning.
Natural and cultural heritage preservation. Ecological space
evaluation in electromagnetic fields, subterranean waterways.
Ecological importance of vegetation. Functional planning.
Macro-fire sectors.

IpequcnintHe 00aBe3e: -

Preexam duties: -

OO0siMuM HACTaBe M HAYMH NPOBepe 3HAKA:

e [IpenaBama. Pauyncke (N) BexOe. Koncynrarmje.

e Vcnour je mucMenu u ycMeru. [lucmenn aeo ucrmra je
eIIMMUHATOPAH.

e Ouruena ucnura ce GopMupa Ha OCHOBY ycIiexa U3
MHCMEHOT M YCMEHOT JieJla 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.

Jluteparypa*Literature:
1 Ckpunra
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9912203

BUOXEMMWJCKHA U MUKPOBHUOJIOIIKHU INTPUHIUIIN
BIOCHEMICAL AND MICROBIOLOGICAL PRINCIPLES

Vkyman 6poj yacoBa y ceMecTpy

Total number of hours per semester

Bex6e
45(AN)

CemecTtap

v 45

IIpenaBama

Practices

45(AN)

Semester Lectures

v 45

Cappxaj/cTpyKTypa npeamera:

YBox (OCHOBHM HHMBOM OpraHu3aiije OHWOJIOIIKUX
cucrema). MoJiekycka (QYHKIMOHAIIHA OpraHH3allHja
henuje (OuMoMoJiekysv; €H3UMH; OHWOCHEpPreTHKa |
MeTabonmu3am henuje; TpaHCIOPTH Kpo3 hHenmHjcKy
MeMOpaHy; eJeKTpH4Ha cBojcTBa MeMmOpaHe). OcHoBe
MOJIEKyJIapHE 6uonoruje (npenoc TEHETCKe
nHdopMmanuje; MeTose M TEXHOJIOTHja PEeKOMOMHAHTHE

JHK). Mehyhenmujcka KkoMyHHKammja, XOMeEOCTa3a.
WmyHonomky MexaHusmu. OpraHuzaM M CpelvHa.
Exocucrem u MeTaboIn3am eKOCHCTEMA.

MUKpOOpPraHU3MH W FHHXOB 3Ha4a] y METa0OoIH3MYy
exocucteMa. IIpuMeHa MHKpoOpraHuzamMa y 3allTHUTH
’KUBOTHE CpeinHe. BUONOIIKY MOHUTOPHHT.

Contents/structure of the subject:

Introduction (levels of organization of biological
systems). Molecular and functional organization of the
cell (biomolecules; enzymes; bioenergetics and
metabolism; transport across cell membranes; electrical
properties of plasma membrane). Basic principles of
molecular biology (genetic information; methods and
technics of recombinant DNA). Intercellular
communication, homeostasis. Immune mechanisms.
Organism and environment. Ecosystem and metabolism
of ecosystem. Microorganisms and their significance in
the metabolism of ecosystem. Application of
microorganisms in the environmental protection.
Biological monitoring.

IIpeucnutHe o6aBe3e: -

Preexam duties: -

OO0/uM HacTaBe U HAYUH NMPoOBepe 3HamA:

e [Ipenasama. Aynutopsre (A) u pauyncke (N) BexOe.
Koncynranmje.

e Vcnur je micMeHH U ycMeHH. [IncMeHn nieo ucmmra je
SNMMUHATOPAH.

¢ Oruena ncrimTa ce GopMupa Ha OCHOBY ycCIieXa u3
MHICMEHOT ¥ YCMEHOT Jiella UCIINTa.

Mode of studies and evaluation:

e Lectures.Practicies (auditory (A) problem solving
(N)). 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. D. Randall, W. Burggren and K. French: Eckert Animal Physiology (mechanisms and adaptations), Freeman and

Company, 1997.

2. Jb. Yomuh, Exonoruja mukpoopraamma, [IM®, Kparyjesar, 1999.

3. Ckpunra
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99 1Z 205 PROCESS ENGINEERING
Ykynan 6poj yacoBa y ceMecTpy Total number of hours per semester
CemecTtap IIpenaBama Bexoe Semester Lectures Practices
\4 60 60(N) \Y 60 60(N)
Caap:kaj*cTpyKTypa npeamera: Contents*structure of the subject:
Onpeheme ®  Tymadewme  mpolecHe  TexHmke | Stating and interpreting process engineering (defining

(me¢punnumono oxapeheme u Kapakrtepmzammja [1U;
npuMmepH; kiacudukalnyje U THojesie; 3aJaTtaKk u yJora
MalIMHCKE CTPYKe; HEONXOIHE MOoIJIore 3a OaBibere
[T1). OcHoBHu mojMoBu U nedunuumje y [N (panau n
noMohHM MeJIWjyMH, BHIIEKOMIIOHEHTHE CYIICTaHIHje,
KOHLIEHTpallMja,  anapaTypHO-IPOLECHA  jeJUHUIIA,
TEXHOJIOIIKE Be3e, mojam mpepaxe y I[IM). OcHoBHe
mporecHe  omepanuje  (omepamuje  0e3  JOAATHUX
Menujyma, oOlepaudje ¢ JIOJaTHHUM  MEAWjyMHMa,
KOMILIEKCHE TpoIiecHe omepaiyje). [lojam paBHOTEXE H
(eHOMEHa peHoca y BULIIEKOMIIOHEHTHHM XETepOreHUM
cpenuHama (YCIOBH PAaBHOTEXE, PA3IMYUTH HAYUHU
u3pakaBamba  IOTEHLOWjala  NpeHoca,  (IIyKceBH,
KOHBEKTUBHH INpeHoc). [IpiuMeHa npuHouna onpxama y
BUIICKOMIIOHCHTHUM cpeanHama - MmoCcTynuu
OuwnaHcupama (omure n3Boheme jeqHadnHa MpeHoca u
Makpo OwilaHca, MOCTYIIM OWiaHcuparwa). MexaHuka
¢uynna  BumedasHux cucrema kao ocHoB  [IM.
Tepmonnnamuka cmema kao ocHoB IIM. Teopuja
mudy3uoHor npeHoca Mace kao ocHoB [IM. Xemwujcka
kuHetnka U [IM. Teopuja cIMYHOCTH, MOJEIUpamkE H
cumynanyja y [TN. E¢ukacHOCT mporecHUX omepanija u
cucrema. [IpuMeHa HyMepHYKe TEXHHKE M padyHapa y
[TU. Haarnename, peryianuja U yupaBibambe MPOLECHUX
nocTpojema. EkoHOMMja MPOLECHUX cHUcTeMa.

Merone u nocrynuu ontumuszauuje y IIM. Meroan
eHepreTcke MHTerpanuje. base mpounecHux nojataka u
u3padyHaBama. IIpomeHa mocTpojea ¥ IKHUBOTHA
cpenuHa.

and distinguishing PE; examples; classifications and
divisions; objective and role of mechanical vocation;
indispensable background for PE application). Basic
notions and definitions in PE (working and assistant
media, multicomponent substances, concetration,
aparatus-procedure unit, technological ties, concept of
transmission in PE). Basic process operations (operations
without additional media, operation with additional
media, complex process operations). Concept of balance
and transmission phenomenon in multicomponent
heterogeneous environment (conditions of balance,
different ways of expressing transfer potentials, flux,
convex transfer). Applying maintenance principle on
transfer as basis of PE. Termodinamics as basis of PE.
Theory of diffusiaonal mass transfer as basis of PE.
Efficiency of process operations and systems. Applying
numerical technique and computers in PE. Supervising,
regulating and controlling process equipment. Economy
of process systems.

Optimization methods and procedures in PE. Energy
integration methods. Data basis and calculation. Process
plants and environment.

IMpeaucnuTHe 0O6aBe3e: -

Preexam duties: -

O0,iMuM HACTaBe M HAYMH NPOBepe 3HAA:

o TIIpenaBama. Pauyncke (N) BexOe. Koncynrarmje.

e lcmr je mucMeHn U ycMeHH. [IncMeHn neo ucnura je
eIIMMUHATOPAH.

¢ Oruena ucrmra ce popMIpa Ha OCHOBY ycIiexa u3
IIICMEHOT ¥ yCMEHOT JieJla UCTIUTA.

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. Cxpunra
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EJIEKTPOTEXHHUKA, OKOJIMHA U 3AHITUTA
ELECTRICAL ENGINEERING, ENVIRONMENT AND PROTECTION

Ykynan 6poj yacoBa y ceMecTpy

Total number of hours per semester

Bex6e
30(N)+15(L)

CemecTtap

\Y 45

[IpenaBama

Practices

30(N)+15(L)

Lectures

\Y 45

Semester

Cappikaj/cTpyKTypa npeamera:

Enexrpocraruka: Bekrtop enekrpuuHor mnosba-E. T'aycoB 3akoH.
Enextpuunn noTeHuujan-v. Enexrpocrarnuka HMHyKLHja,
nposoxuui. [Tonapusanuja nunekrpruka. Konnensatopu. 3amrura ox
€JICKTPOCTATHYKOT 110Jba. MelyHapoJHi ¥ HAIMOHAIHU CTaHIapAu.
BpemeHcku koHcTaHTHE cTpyje: ['ycTiHa crpyje-J, MHTEH3UTET CTpyje-
1. OmoB 3akoH. Kupxodosa npasusia. BpeMeHCKH POMEHIBHBE CTpyje:
Ipocronepuoanune crpyje, cTpyje MpexHe ¢peksenuuje 50 Hz.
Kommuiekchn  nomen. Mmnenance. Ilpocta pe3oHaHTHa — KoJja.
Cumerpuunu tpodasnu cucremu. CHara y Mpexxama. MelhyHaponuu u
HAllMOHAJHU  CTaHgapAu. MarHerocraTuka: Bekrtop Marmercke
uHnykuuje-B. Marnercku ¢aykc. AmmnepoB 3akoH. depomarHeTui,
HB nujarpam. Marnercka kona. Enextpomarneruzam: ®Dapajejes
3akoH. Bprnoxue crpyje. ComctBena u Mel)ycoOHa HHIYKTHBHOCT.
CrperHyTa Koja. XHCTEpEe3HC. 3alITHTA O] CIeKTPOMArHETCKUX I10Jba
50 Hz. MeljyHapoaHu 1 HallMOHATHU CTaHAAPIN.

IlpousBoamwa, mnpeHoc U  Kopumheme eIeKTpUYHE —eHeprHje.
EnexTpyyHa MallMHA M HEHA EICKTPUYHA OKoiuHA. EnextpudHe
nHcTananuje. CxmonHe HampaBe. 3amruTa. OcBeTibeme. Ommire
KapaKTEePUCTHKE ENEKTPUYHHX MalivHa. OCHOBHH MOJMOBH O pajy
HAM3MEHNMYHUX MalMHa. AcHHXpoHe MammHe. KomyraTopcke
Mmammuae. Cuuxpone MammHe. CIHelHjalHE eNEKTPHYHE MAlHHE.
EHeprercka eneKTpOHMKA. EHepreTckM eNeKTpOHCKH IpeTBapay.
Bumm  xapmonunu. EnexkrpomarHerHa wuHTepdepenuuja  (EMI).
Bucokodpexsentna nossa. Crenuduuna abcopmmuja (SAR). V3Bopu:
PTB mnpenajunun. MoGuinu u catenutcku TtenedoHHu. PauyHapu.
MenuuuHckH ypehaju

Contents/Structure of the subject

Electrostatic: vector of electric field-E. Gaussian's law. Electric
potential-V.  Electrostatic  introduction, conductors.  Dielectric
polarization. Condensers. Electrostatic field protection. International
and national standards. Constant current: current density-J, current
intesity-I. Ohm's law. Kirchhoff's laws. Variable current: simple
periodiv current, current of network frequency 50 Hz. Complex range.
Impedance. Simple resonance circuits. Simetrical three-phase system.
Power in networks. International and national standards. magnetostatic:
vector of magnetic introduction B. Magnetic flux. Ampere's law.
Ferromagnetic ~ materials, NV  diagram. Magnetic  circuits.
Electromagnetism: Faraday's law. Turbulant current. Proper and
reciprocal inductivity. Coupled circuits. Histeresis. Protection of
electromagnetic field 50 Hz. International and national standards.
Current production, transmission and usage. Electric machine and its
electrical environment. Electrical installations. Switch devices.
Protection. Lighting. Basic characteristics of electric devices. Basic
working concept of alternating current machines. Asyncronous
machines. Commutator machines. Synchronous machines. Special
electric machines. Power electronics. Power electronic converters.
Higher harmonics. Electromagnetic inference (EMI). High frequency
fields. Special absorption (SAR). Sources: Broadcasting transmitters.
Mobile and satellite phones. Computers. Medical devices.

IpeaucnuTHe 06aBe3e: Ypaljere maboparopujcke
BexKOe.

Preexam duties: Carried out labs.

OO0y HacTaBe U HAYHH NMPoOBepe 3HAKA:

e [IpenaBama. Pauyncke (N) u mabopatopujcke BexoOe
(L). Koncynranuje.

e Jleo rpaayBa U3 JIOTHYKHUX LIEJIMHA MOXKE CE MOJIaraTH y
BUIly KOJIOKBHjyMa. [IpeTxomHu rnonoxeHu
KOJIOKBHjYM j€ YCJIOB 32 [0JIarame HapeHor
KOJIOKBHjyMa. CBaku KOJIOKBHjYM j€ JI€0 UCIIUTA.
KosokBHjyMH 1 HCTIMT CY MUCMEHN U YCMEHH.
[Mucmenn neo je enmmmuHaTtopan. O0a Jiena ce mosaxy
y MMUCMEHO] (POPMHL.

¢ Orena uctmra ce GopMupa Ha OCHOBY ycIexa u3
KOJIOKBHjyMa, JTA0OPATOPHjCKUX BEXKOH, IIMCMEHOT U
YCMEHOT JIefla UCIHTA.

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

Jluteparypa * Literature:
1. Ckpunra
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99 172 204

HNPOUHECHHU U EHEPTETCKHU CUCTEMMU U ITIOCTPOJEIBA
PROCESS AND POWER SYSTEMS AND PLANTS

VYxymnan 6poj 4acoBa y ceMecTpy

Total number of hours per semester

Bex6e
60(N)

Cemecrap

VI 30

IIpenaBama

Practices

60(N)

Lectures

VI 30

Semester

Canp:kaj/cTpyKkTypa npeaMera:

[Ipouecuu u eneprercku cucremu (ITEC) u muxoBa
aHanm3a u cuHresa (cnenuduane ocooune [TEC;
kpurepujymu epexruBHoctr [IEC).

Mertone ananuse u cunrese I[1EC.

Marematruku Mojein ITEC (dhopmainau omuc
CcHUCTEMA).

Merone 3a nobujame nnpopmanuja o IIEC Ha 6a3zn
MaTeMaTUYKHUX MOZela (AHATUTHIKE U HyMEPHUIKE
METOJIe 32 MATEMaTHIKO MOJIEIIOBAE).
TepmonmHamudka aHanmsa u cuaresa [IEC
(xpuTepUjyM TepMOANHAMHYKE €(PEKTHBHOCTH;
MIpUMEHa METO/Ia TEPMOAMHAMHUYKE aHAIIN3E).
Ycrasmenu u npenazan pexxumu paga [IEC.
[IpojexroBame I1EC.

Excrutoararuja I[EC.

ITEC u okonuHa.

Contents/structure of the subject:

Process and energetics systems (PES) and its tasks
of analysis and synthesys (specific features of PES;
effectiveness criteria of PES).

Methods of analysis and synthesis of PES (choise 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.

IpenucnutHe 06aBe3e: -

Preexam duties: -

O0MIy HacTaBe U HAYHH NPoBepe 3HambAa:

[IpenaBama. Pauyncke (N) BexoOe. Koncynrammyje.
HUcnut je nucmenu u ycmenu. [Tucmenu neo ucnura
j€ eMMUHATOPaH.

Ouena ucnuta ce popMupa Ha OCHOBY ycIiexa U3
MUCMEHOT U YCMEHOT Jela UCIHTA.

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.

Jluteparypa*Literature:
I'. Aparyrunosuh, b. bamuh, TIIC- ananuza, Yausepsurer y Hoom Cany, @TH, 1996.

1.
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99 12207

OCHOBHM TEPMOJUHAMMUKE
FUNDAMENTALS OF THERMODYNAMICS

Yxymnan 6poj 4acoBa y ceMecTpy

Total number of hours per semester

Bex6e
30(N)

CemecTap

)\ 30

[IpenaBama

Practices

30(N)

Lectures

\Y 30

Semester

Cappxaj/cTpyKTypa npeamera:

YBoa (cMucao M 3ajalM TEPMOAWHAMHUKE, OCHOBHH
MIOjMOBHU TEPMOJIMHAMHUKE).

TepMoaMHAMUYKO cTame (TEpMOJIMHAMHYKE OCOOMHE;
TEPMOJMHAMHUYKO CTambe; TepMOAMHAMUYKe (QYHKIHje
cTama; MoOryhHOocTH W HauWHH yTBphuBama W
onpehuBama TEMOAMHAMUYKOT CTamba).
TepMoarHAMIYKH TPOLIECH (HEIIOBPATHBU M ITOBPATHBU
HPOLIECH; HEKH TUIINYHH TEPMOANHAMHYKH IIPOLIECH).

TepmoanHaMuuka paBHOTEXa (110jaM TEPMOIUHAMHYKE
PaBHOTEXE; YCIOBU PaBHOTEXKE).

bunanc enepruje (IpBu 3aKoH TepMoanHaMuke). Jpyru
3aKOH TEpMOAMHAMUKE (€HTPOINHja, OMIAHC EHTPONHje;
JTUCHIIAIH]C).

Uneannu rac. Peaman rac (BomeHa mapa). MemiaBuHe
WeaHUX TacoBa 0e3 XEeMHjCKHX peaknuja. Biaxan
Ba3ayX.

TepMoanHAMUKa 1 )KUBOTHO OKPYKEHE.

Contents/structure of the subject:

Thermodynamic systems ( property, state, process,
equilibrium). Energy balance. Second law of
thermodynamics (irreversible and reversible processes,
entropy, entropy balance). Isentropic 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. Availability and exergy. Vapor power systems.
Gas power systems. Vapor-compression refrigeration.
Heat pump systems.

Energy balances (first law of thermodynamcs). Second
law of thermodynamics (entropy, entropy balances;
dissipation).

Ideal gas model. Real gas (water vapour). Ideal gas
mixtures (without chemical reactions). Humid air.

Thermodynamics and environment.

IpeancnutHe 00aBe3e: -

Preexam duties: -

OO0y HacTaBe U HAYHH NMPoOBepe 3HAKA:

e IIpenaBama. Pauyncke (N) BexOe. Koncynramuje.

e Hcnur je nucMenu u ycmenu. [IucMenn ieo ucrura je
€JIMMUHATOPAH.

e OueHa ucrura ce GopMHpa Ha OCHOBY yCIiexa 3
HHUCMEHOT ¥ YCMEHOT JieJia HCINTA.

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:

1. M. Mapwuh, B. Mapuuuh, TepmMoauHaMuKa U peHoc Tomiore, IIpBa KibmkeBHa KoMmyHa, Mocrap 1985 (271.

cTp.)

2. M. Mapwuh, b. baunuh, 3amamm n3 Tepmonunamuke. Biaxxan Baznyx, Hayuna kmura, beorpan 1975 (250 ctp.)
3. 'b. Kosur u cap., [Ipupy4Huk 3a TepMOJUHAMUKY U IIPOCTHPamE TouioTe, ['paljeBuncka kibura, beorpan 1983.

(210 ctp.)

4. Bpio Benuku U300p JIpyre JUTEpaType, HAPOUUTO HA CTPAHUM je3UINIMA.
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99 1Z 208

OCHOBE MEXAHUKE ®JIYUJA
FUNDAMETALS OF FLUID MECHANICS

VYkynaH 6poj 4acoBa y ceMecTpy

Total number of hours per semester

Cemecrap [IpenaBama Bexobe Semester Lectures Practices
\% 30 20(N)+10(L) \% 30 20(N)+10(L)
Canp:kaj/cTpyKkTypa nnpeaMera: Contents/structure of the subject:
[Mpeamer mnpoyuaBama M KpaTak HCTOpPHjcKM pa3Boj. | Subject-matter and short hystorical development.

MonexynapHa rpaha. OTmop mpemMa HpOMEHH OONIHKA.
KuHernuka TeopHja yHyTpallllser TpeHma KOJA TIacoBa.
[TpomeHa 3anpeMuHe M jeIHAUYMHA CTarba WICATHOT raca.
IIoBpIIMHCKM HAallOH M KanWIapHOCT. XHJIPOCTaTHYKHU
NpUTHCAK y moJsby cuia. Cuila MpUTHCKA Ha paBaH 3HI
pe3epBoapa. XuapocTaTuuku notucak. OCHOBHE jenHa-
ynHe CTpyjHe Teopuje. CTpyjHa Teopuja jemHO-
JUMEH3HjCKOT HEBHUCKO3HOT CTpyjama. BpcTe mpuTrcaka
U BUXOBO Mepeme. Mcrtuname ¢uyuna u3 pesepBoapa.
CrpyjHa TeopHja paBaHCKOT M MIPOCTOPHOT HEBUCKO3HOT
cTpyjama. PaBaHCKO CTaMOHAPHO M MOTEHIHUjaJHO
CTpYyjame HECTHLIUBMBOT (iIyna. JeqHaunHa UMITysIca ca
npumenoM. Kpurepujymu. JlamuHapHo u TypOyJeHTHO
ctpyjame. Ocumnanuje Op3uHE W MPUBHIHU TAHTCHTHU
Haronu. Onmrtu o6nuk HaBuje-CToKCOBHX jenHauMHA.
VYBoxg y Teopujy rpaHm4HOr cioja. OTmop u man
npuTHcka. Pazmarpama Teopuje CIMYHOCTH.

Molecular structure. Resistance against the change of the
form. Kinetic theory of internal friction in gases.
Changing 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
theory of planar and areal frictionless flow. Planar
stationary and potential flow of incompressible fluid.
Momentum equation with application. Criterions.
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.

IIpeaucnuTHe 00aBe3e: ypaherne mabopaTopujcke
BexOe.

Preexam duties: Carried out labs.

O0JimuM HacTaBe U HAYMH NPOBepe 3HAWA:

o Tlpenasama. Pauyncke (N) u tadorapopujcke (L)
BexxkOe. Koncynramyje.

e Vcnur je nucMenu u ycMmenu. IlncMenn geo ucrmra je
SNIMMUHATOPAH.

¢ Omena ucrmra ce popMIpa Ha OCHOBY ycIiexa u3
1a00paTOPHjCKUX BEKOH, TICMEHOT W YCMEHOT JIeia
HCIIUTA.

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

JIntepatypa*Literature:

1. lIsujanosuh, I1.: [IpenaBama n3 Mexanuke Gaynaa ca KapakrepucTHaHIM npuMepuma, Ctynoc, Hosu Can, 1997.

(2. M3m.) (c. 211; 160 obaBe3yjyhux cTpaHa)

2. llsujanosuh, I1., CrojroBuh, [1.: [IpakTukym u3z Mexanuke ¢nyuna, ®TH, Hosu Can, 1995. (c. 18)
3. Lieujanosuh, I1., CrojkoBuh, [I.: 30upka peiieHux 3ajaTaka ca mucMeHuX ucnurta u3 Mexanuke guyunna, ®TH -

Crynoc, Hosu Can, 1997. (c. 95)
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MOJEJUPAIE U CUMYJIAIIWJA Y UHIKUIBEPCTBY 3AILITUTE

OKOJIMHE

MODELING AND SIMULATION IN ENVIRONMENTAL ENGINEERING

Total number of hours per semester

IIpeamer*Subject:
99 1Z 209
VYkyman Opoj 4acoBa y ceMecTpy
CemecTtap [IpenaBama Bexobe
VI 45 IS(N)+15(L)+15(C)

Semester Lectures Practices

\ 45

15(N)+15(L)+15(C)

Cappxaj/cTpyKTypa nmpeamera:

¥YBoa (Mozeny U caunibaBamke MOJIEINIa; MEPEe OIpe3a KOl
cauMmbaBamba MOJIENIa U aHAIN3e [IpoLeca).

Mopaenn (Mozpenu 3acHOBaH Ha jelHayMHama OwuiaHca
CBOjCTaBa; ajTepHATHBHA KiIacH(UKalpja Monena ca
jenHaumHama OwilaHCa CBOjCTaBa — JIMHEApHU IIpeMa
HEJIMHEeapHUM, ca JUCTPUOYUPaHUM IIpeMa MOJCIUMA Ca
KOHLICHTPHCAaHUM  IapamMeTpuMa, MoJeidu OuiaHca
morynamnuje — TUCTPHOyNHja BpeMeHa 3aapiKaBama H
JIIPYTUX CTapOCHUX CBOjCTaBa).

AHajqu3a mnoAcucTeMa (IPUHIMOM aHAIM3e IPEKO
jenHaumHa OWJIaHCa CBOjCTaBa, IIPUMEHAa MOJENa
OuiaHca TmomyJanyje; NpUMEHa M INPUMEPU aHalIH3e
MOJICHCTEMa NPEKo MoJeNa ca jeJAHauMHama OuaHca
CBOjcTaBa).

AHaJu3a cHCTeMa M cUMYJanuja (IPUHIMIN aHAIU3C
cHCTeMa; CTaOMITHOCT; OCETJBUBOCT M ACTEPMUHUCAHOCT
cucreMa).

IIpumepu.

Contents/structure of the subject:

Introduction (models and model building; precaution in
model building and process analysis).

Models (model based on transport phenomena
principles;  alternate  classification of  transport
phenomena models — linear versus nonlinear, distributed
versus lump-parameter models, population — balance
models — residence time and other age distribution).
Subsystem analysis (principles of subsystem analysis
for transport phenomena models; application of
population — balance models).

System analysis and simulation (principles of system
analysis; system stability; sensitivity and determination ).
Examples.

IIpenucnnTHe 06aBe3e:
VpaleH camocTaaIHi cCeMHHAPCKHU pal. Ypahene
nmabopaTopHjcKe U padyHapcKe BexOe

Preexam duties:
Finished seminar paper. Carried out laboratory and
computing practices.

OO0y HACTaBe U HAYMH NPOBepe 3HAA:

o IIpenasama. Pauyrcke (N), maboparopujcke (L) u
pauynapcke (C) BexxOe. Koncynrammje.

e Vcmur je nucMenu u ycMeHu. [lncmenn neo ucrmra je
SIIMMUHATOPAH.

¢ Ormena ucrmra ce (opMUpa Ha OCHOBY ycIiexa U3
ypalheHuX 1a00paToOprjCKUX U padyHApCKUX BEXOH,
CEeMHMHAPCKOT paJia, TMCMEHOT M YCMEHOT JeJ1a UCIHTA.

Mode of studies and evaluation:

o 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 seminar
paper, laboratory and computing practices, written and
oral part of the exam.

Jlurepatrypa*Literature:

1. Himmelblaw M.D., Bischoff B.K., Process Analysis and Simulation: Deterministic Systems; John Wiley. N.Y .,

1968.

2. Smith M.J., Mathematical Modeling and Digital Simulation for Engineers and Scientists; John Wiley. N.Y.,

1975.

3. Franks G.E.R., Mathematical Modeling in Chemical Engineering; John Wiley. N.Y., 1966.
4. 3akreym A.A., BBeneHue B MOJENUPOBaHIE XHMHAKO-TEXHOIOTHIECKHX MPoLeccoB; Xumu, Mocksa, 1982.
5. [JebermkoBuh JI., MaTemMaTn4ky MOIeNH IMHAMUYKHAX cucTema; Mam. dak., beorpaz, 1987.
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EHEPI'NJA U OKPYXEIBE
ENERGY AND ENVIRONMENT

Total number of hours per semester

IIpeamer*Subject:
99 1Z 304
VYkymnaH 6poj 4yacoBa y ceMecTpy
CemecTtap [IpenaBama Bex6e
I 30 20(A)+ 10(L)

Practices

20(A)+ 10(L)

Semester Lectures

I 30

Caapaxaj/cTpykTypa npeamera:

YBoauna oapehema (1ojaM u BpcTe eHEpruje; ‘KOpHCHA’
eHepruja; ‘TpHpOAHA’ eHepruja; E€HEeprujCKH Pecypcu;
eHepruja W OKpYXeme, ylora eHepruje y
GyHKIMOHHCay ~ OWONIOMIKHX,  JPYIITBEHHX U
HUHIYCTPUjCKUX CHCTEMA).

Eneprujcke Tpanchopmanuje um Omiaancu (cucremMu
€HEPTHjCKUX TpaHcdopMmanuja; €Heprujcke
TpaHcopMalMje ¥ TPUPOJHO OKPYKEHe; IpHUMEHa
OpUHIMIA  OJpKama  eHepruje Ha  (opMupame
CHeprUjCKUX OWiIaHca; Makpo U MHKpPO OuIaHcH
€Hepryje; INIaHeTapHH U JIOKAJIHU OMIaHCH).
Eneprujckun 3arahuBaum okpyxkema (ommre O
€HEPTHjCKHM 3arahjuBaunma; TEPMOEIICKTPaHe,
€HepreTcka IMOCTPOjeha y HHIYCTPHjU; TPAaHCIIOPTHA
CpeNCTBa; ypOaHe CpeauHe).

TepMmuuko onrepeheme OKOJIUHE (Tepmmako
ontepeheme  atmocdepe; Tepmuuko — ontepeheme
BOJOTOKOBA; PAaCIPOCTUPAE TEPMUUKOT onTepehema).
Onrepeheme oKkoJMHe PagMOAKTHBHUM 3payemeM

(BpcTe 3pauema; YTUIAj HyKICapHUX eJICKTpaHa;
PpaarOaKTUBHHA OTIIamu, MPpUHIUAIIA 3alITUTEC on
HyKJICapHOT 3paucma).

Mpunuunmn aHaJmn3e yTHIaja €HepPrujcKux

TpaHchopManuja HA OKPYKeHe.

Contents/structure of the subject:

Introductory analysis (definitons and kinds of
energy;’useful” energy; “natural” energy; energy
resources; energy and environment; role of energy in
biological and industrial systems).

Energy  tranformations (forms of  energy
transformations; energy transformations and
environment; principle of conservation and energy
balances; macro and micro energy balances; world and
local balances).

Environmental energy pollutants (introduction to the
environmental energy pollution ; thermal power plants;
industrial enegy plants; traffic pollution; urbane setting).
Thermal loading of environment (thermal loading of
atmosphere; thermal loading of open water; propagation
of thermal loading).

Radioactive loading of environment (kinds of
radioactivity; influence of nuclear power stations;
radioactive waste; protection against radioactivity).
Principles of analyzing the influence of energy
transformations to the environment.

IpexucnutHe o6aBe3e:
Ypahene nabopaTtopujcke BexOe

Preexam duties:
Carried out labs.

OO0sMIM HACTaBe M HAYMH NPOBepe 3HabA:

o [lpenaBama. Ayautopre (A) u nadoparopujcke (L)
BexxOe. KoHcynranmje.

e U je nucMeHu U ycMeHu. [TMCMeHH /1eo uctuTa je
eNMMUHATOPAH.

e Oruena ncrmra ce popMupa Ha OCHOBY ycIiexa u3
T1ab0OPaTOPHjCKHUX BEXKOH, MUCMEHOT U YCMEHOT Jielia
HCIIUTA.

Mode of studies and evaluation:

e Lectures. Practices (auditory (A), 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.

JInteparypa*Literature:
1. Ckpunra
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Hpexmer*Subject: YBOJ Y NPUHUMIIMN 3ALITUTE OKPYKEIbA
99 17 301 INTRODUCTION AND PRINCIPLES OF ENVIRONMENTAL ENGINEERING
VYkynaH Opoj 4acoBa y ceMecTpy Total number of hours per semester
Cemectap [IpenaBama Bex6e Semester Lectures Practices
I 30 20(A)+10(L) I 30 20(A)+10(L)
II 30 20(A)+10(L) II 30 20(A)+10(L)

Cajap:kaj/cTpykTypa npeamera:

VYBoJ y WHXKEHEPCTBO >KUBOTHE CPeJMHE KAa0 IUCHMIUIUHY
(ojaM KMBOTHOT OKpYX€Ha; LWJb, CMHCA0 U METOJE
NPOYYaBamka JKUBOTHOT OKPY)KEHa; MHTEPIAMCLHIIMHAPHOCT;
OuONOLIKY,  MEIMUMHCKH,  (M3MKO—XEMMjCKH,  IpaBHH,
€KOHOMCKH, COLHOJIOIIKH, HHKCHEPCKU IPUCTYI; HUIBEBU
Pa3sIMYUTUX METOJa MpoydaBama). OCHOBHU MOjMOBH OMIUTET
HHXCHEPCTBA OKpyXema. lcropujcku pasBoj Mebhyyruuaja
LUUBWIN3AIMjE M KUBOTHOI OKpYXema (OAPKUBH Pa3Boj).
Knacudukanuje u nopmene mnpeamera IpoyuaBama (Ipema
Ha4yuHy IIpOydaBama, CHCTeMy 3araljema, IpeMa H3BOpY
3aralema, npeMa HauuHy jenoBama). Perynarusa y obnactu
3aIITUTE JKUBOTHE cpeauHe (MehyHaponHa, HalMOHAIHa,
UHTEpHA, KpUTepujyMu U ctannapan). CUCTEMCKH M JIOKaJIHU
OPUCTYH IpOydYaBamky WU pellaBamy HpoblieMa OxpKama
KBaJIUTETa  JKMBOTHe  cpeauHe.  OcHOBe  eKoyoruje
(opraHu3aiyja eKOJOLIKUX CHCTEMa M IPUPOJHA PABHOTEXKA,
pecypcu y Ouocdepu, OCHOBHH OHOJOIIKA MEXaHH3MH W
TOKOBM, XyMaHa eKojoruja). IIpUHIMI O4yyBama pPaBHOTEKE
(exosomika paBHOTEXa, OMOXEMHUJjCKa M XEMHUjCKa PABHOTEXKA,
€Heprujcka M TOIUIOTHA PaBHOTEXKA, OWIaHCHA MaTepHjaiHa
paBHOTexa). OcHOBHEM u3Bopu mopemehaja  mpuponHe
paBHOTEXE. (M3BOpH, KapaKTEpUCTHKE W edekTh 3araljema).
IMpuHnun ycarnamasama pacTa U pa3Boja (IPEPOJHH PECypCH
U JUHAMHKA BUXOBOI Kopumnhema, KBalIUTaTHBHU U
KBAHTUTATHBHU €JEMCHTH Kopumhema pecypca, CHCTEMCKH
MEHAIIMEHT Yy HHXCHBEPCIBY  OKPYXKeHa, CHCTEMCKH
MOHHMTOPHHT U TaHupame). [IpuHIHN 1aHeTapHOT jeIMHCTBA
(Be3a JOKaNHOT MEjCTBa W OMINTHUX mpomeHa). byayhuoct u
3aIlTUTA )KUBOTHE CPEJIUHE.

Contents/structure of the subject:

Introduction to environmental engineering (definition of the
environment; goal, content and methods of environmental
analysis; multidisciplinarity; biological, medical, physico-
chemical, legal, economical, sociological and engineering point
of view; goals of different methods of analysis). Basic terms
and definitions in global environmental engineering. Historical
development of interrelation between civilization and
environment (sustainable development). Classifications and
partitions of environmental engineering. Policy and
standardization in the field of environmental engineering
(international, national, internal, criteriums and standards).
System and local approach to analysis and solutions of
environmental quality conservation problems. Principles of
ecology (organization of eco systems; natural equilibrium,
natural resources, main biological mechanisms, human
ecology). Principle of equilibrium conservation (ecologycal
equilibrium, biochemical and chemical equilibrium, energy and
thermal equilibrium, diffusional and substantial balance
equilibrium). Basic sources of disturbance of natural
equilibrium (sources, characteristics and effects of pollution).
Principle of harmony between growth and development
(capacity of natural resources and dynamics of their use,
qualitative and quantitative elements of resource use,
management in environmental engineering, monitoring and
planning). Principle of world unity (connection of local
influence and global changes). Future and environmental
engineering.

IIpeancnurtHe odaBe3e:
VYpaljene nabopatopujcke BexOe

Preexam duties:
Carried out labs.

O0sunyM HACTaBe M HAYUH MpPOBepe 3HabAa:

e [lpenaBama. Aynutopse (A) u nadoparopujcke (L)
BexxOe. KoHcynranyje.

e ['pajuBo NpBOT ceMecTpa ce MOXeE I0JaraTH y BULY
Tecta. Tect je neo ucrura. Mcnur je nucMeHu U
yceMmenn. [TrucMeHn ieo uenuTa je enmMMUHATOpaH.

e OreHa ucrira ce (hopMHupa Ha OCHOBY ycIieXa U3
TecTa, 1a00paTOpPHjCKUX BEXKOH, ITUCMEHOT U
YCMEHOT JIeJia UCTIHTA.

Mode of studies and evaluation:

e Lectures. Practices (Auditoriy (A), 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 partial
exams, labs., written and oral part of the exam.

Jlutepatypa*Literature:
1. Cxkpunra
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Ipeamer*Subject: XEMUJA U 3ALITUTA )KUBOTHE CPEJINHE
99 17 302 CHEMISTRY AND ENVIRONMENTAL ENGINEERING
Ykynan 6poj yacoBa y ceMecTpy Total number of hours per semester
Cemectap [IpenaBama Bex0e Semester Lectures Practices

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

II 30 10(N)+20(L)) 11 30 10(N)+20(L)
Cappxaj/cTpyKTypa npeamera: Contents/structure of the subject :
Xemujcka  pearoBama, cTexuomerpuja, kinacudukanuja | Chemical reactions, stoichiometry, element classification and
eJleMeHaTa W NepuoJHM 3akoH. TumnoBum Heopranckux | periodic law. Basic types of inorganic compounds. Kinetics and

jenumerma. Kunernka u xemwujcka paBHoTexa. Judysuona
obmact pearoBama. Arperanuje. KonuratuBHe ocoGuHHe
pa3bnaxxennx pactBopa. OCHOBH oOpraHcke xemuje. UBpcra
ropuBa. U3pauyHaBame TomioTHe Mohu. TedHa ropuBa.
Kpekunr, pepopmunr...I'acoBura ropusa. MasuBa. AIUTHBH.
Antudpus. IInactrane mace u enacromepu. HoBn Matepujanmm.
lanBancku enemeHT. Akymynaropu. Enexrponusza. Koposuja u
3amTHTa 0] Koposuje. MHaycTpujcka Boma. Tepmoha Bome.
OMeKIaBame BOJIE.

BuymoBn, OOMMLIM U HCIOJbABAabe XEMHjCKHX [ejcTaBa Ha
OKOJIMHY (OUPEKTHO, MHAMPEKTHO M KOMOWHOBAHO IEjCTBO,
OCHOBHHM MEXaHHM3MH). XeMHjcKo 3araheme arMochepckor
Basmyxa (IUKIYC a30Ta, KHCEOHHUKA, YTIHEIHOKCHIA; OCTAlo).
Xemujcko 3araheme Boma. KapGomarnm cucrem. Komommna
XeMHja W XEMHjCKe peaklyje Ha TpaHUMYHUM (asama.
AJCOPIIIMOHM TpOIeCH. XeMHjcKa 3araljema 3eMIbHINTA.
Ilpernen WTETHUX, OMACHUX M TOKCHYHUX CYIICTaHIMja ca
OCHOBaMa HUXOBOT XEMHUjCKOT JieoBaba. OCHOBHY NMPUHIUIN
CIIpeyaBarba WM YMambeHha IITETHOI XEMUjCKOT JIeJI0Baba Ha
JKMBOTHY CPEAHHY.

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 of water.

Forms and effects of chemical rections on the environment
(direct, indirect and combined effects, basic mechanisms).
Chemical pollution of atmospheric air (cycles of nitrogen,
oxygen, carbon-dioxide etc.). Carbonate systems. Colloid and
surface chemistry. Adsorption processes. Chemical pollution of
water. Chemical pollution of soil. Review of hayardeous,
dangerous and toxic substances and basics of their chemical
behaviour. Basic principles of prevention and decrease of
harmful chemical effects on the environment.

IIpenucnutHe 00aBe3e: ypahene naGoparopujcke
BexOe.

Preexam duties: Carried out labs.

OO0JMuM HACTaBe M HAUMH NPOBepe 3HAbA:

e [IpenaBama. Pauyncke (N) u naboparopujcke (L) BexGe.
Koncynraryje.

e ['panuBO IPBOTI CEMECTPA CE MOXKE II0JIAraTH Y BUY
kostokBHjyma. Kosoksujym je neo ucrura. Konoksujym u
UCIIUT Cy MUCMEHM U ycMeHH. [TuCMEeHH 160 UCTIHTA je
CIIMMHHATOPAH.

e OueHa ucriuta ce hopMupa Ha OCHOBY ycIiexa 3
1a00paTOPHjCKH BEXKOH, KOJIOKBHjyMa, IIMCMEHOT 1
YCMEHOT JieJia HCIIUTA.

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

Jluteparypa * Literature:

1. M. Bojunosuh Munopanos, H. Jlporika, XEMUJA ¥ MAIIIMHCTBY (unTepHa ckpurnra),
2. 3. Bykun, XEMUJA Y MAHIMHCTBY (onabpana nornassba),

3. JI. A. Manpo, XEMHUJA Y TEXHUIIY,
4. V.L.Snoeynk, D.Jeniuns, WATER CHEMISTRY;
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9912 303

OJPKUBO KOPUIIREILE IIPUPOJHUX PECYPCA U CUCTEM
SAIUTUTE )KUBOTHE CPE/IMHE

SUSTAINABLE USE OF NATURAL RESOURCES AND SISTEM OF
PROTECTION OF ENVIRONMENT

VYxyman 0poj 9acoBa y ceMecTpy

Total number of hours per semester

Bex0e
45(A)

Cemecrap

111 45

[IpenaBama

Practices

45(A)

Semester Lectures

111 45

Caap:kaj/cTpyKTypa npeaMera:

- YBOI y CHCTEM 3allTUTE€ >KHBOTHE CpeiuHe, ca
YBOJHMM MpPUHLUUINUAMA W HAYelHMMa OJP)KUBOT
pa3Boja,

- CymrtuHCKO oOOjarmwewe Havela ¥ TNPUHIUIA |
KOHIIENITa HHTETPaJIHE 3aIITUTE,

- OCHOBHM IIOjMOBH HPHPOAHUX BPEIHOCTH: IPHPOIHH
pecypcu u 3amTrheHa mpupogHa 100pa

- YcnoBu 3a  kopumnheme NPHUPOTHHX — pecypca
(0OHOBJBMBUX W HEOOHOBJBMBHX): BOZE, MHHEpaIHE
CHUPOBHHE U OCTAJIU PECYPCH,

- OnpxuBo  Kopuiiheme 3amTHheHHX
nmobapa - OCHOBe,

- 3amTHTa XKMBOTHE CpEAMHE: €MHCHjE€ M MCIYIITame
3arahyjyhux marepuja y Ba3myX, BOIy W 3eMJBHINTE -

IPUPOAHUX

MpeBeHIMja, KOHTpOJa MW METOoAe CaHamdje |
pemenujanumje
- OCHOBH peNeBaHTHE HAIOHATHE W MehyHapoiHe
perynatuse

- NmKemepeTBO CHCTEMa 3alliTHTE JKHBOTHE CPEInHE
Kao MHCTPYMEHT CIIPOBOlerba MHTErpaiiHe 3alliTUTE U
pa3Boja

Contents/structure of the subject:

— Introduction to environmental protection and basic
principles and concepts of sustainable development

— Basic concepts and principles of integral protection

— Basic concepts of natural values: natural resources and
protected natural properties

— Conditions for using natural resources (restored and
unrestored): water, mineral materials and other
resources

— Sustainable use of protected natural properties - basics

— Environmental protection: emission and releasing
pollutants into atmosphere, water and soil —
prevention, control and methods of improving sanitary
conditions and medication

— Basics of relevant national and international regulation

— Engineering in environmental protection as an
instrument for conducting intergal protection and
development

IpenucnintHe 00aBe3e: -

Preexam duties: -

O0JiMuM HacTaBe U HAYMH NPOBepe 3HAWA:

o [lpenaBama. AyauropHe(A) BexoOe. Koncynrarpyje.

e  Vcnur je nucmenu u ycmenu. [IncMenn eo ucrvra ce
noJiaxke y BUIy KojokBHjyma. [Ilucmenu neo ucrmra je
eJIMMHHATOPAH.

e Ouena ucnura ce GopMupa Ha OCHOBY yCIIEXa U3
KOJIOKBHjyMa M yCMYHET Jelia UCINTA.

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 partial
exams, written and oral part of the exam.

JIntepatypa*Literature:
1. Cxpunra
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Mpeamer*Subject: AHAJIN3A IIOJATAKA O CTABY OKOJIMHE
99 1Z 305 ENVIRONMENTAL DATA ANALYSIS
VYkymnaHn 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTtap IIpenaBama Bexoe Semester Lectures Practices
VI 30 30(L) VI 30 30(L)

Canp:xaj/cTpyKkTypa npeamera:

Bpcre noparaka

IMoctymim n3aBajama mogaTaKa

OO0pajia ¥ IpuKa3uBamke U3/IBOjEHHUX MOJJaTaKa
Mepeme 1 MepHH HHCTPYMEHTH

Mepewe BenuunHa

Yno3HaBame ca TEXHOJIOTHjOM Meperha U KOHTPOJIE
Merteoponoike naboparopuje

Amnanusa eneMeHaTa Koju Ae(UHHIITY ITOCTYyIIKe
Mepera U KOHTpoJIe

Mertononoruja u30opa onTUMaIHE BapHjaHTe
MOCTYIIKA MEPEHha U KOHTPOJIE

W3zpana nmocrynaka Mepema U KOHTPOJIe

Contents/structure of the subject:

Types of data

Procedures of data extraction

Extracted data processing and presentation
Measuring and measuring equipment
Measuring quantities

Introduction to measuring and testing technologies
Meteorologic laboratories

Analizing elements that define measuring and
testing procedures

Methodology of selecting optimal variant for
measuring and testing procedure

Completing measuring and testing procedure

IIpenucnurHe o6aBe3e:
VYpaljene nabopatopujcke BexOe

Preexam duties:
Carried out labs.

O0JMuM HACTaBe U HAYMH MmpoBepe 3Hamba:

IIpenaBama. JlaGoparopujcke (L) BexOe.
Koncynranyje.

Hcnut je mucMenn 1 yeMmeru. [Tucmenu feo ucnura je
CIIMMHHATOPAH.

OreHa ucnmra ce (opMHpa Ha OCHOBY ycIieXa M3
1a00paTopHjCcKUX BEXOH, MTUCMEHOT M YCMEHOT JieNa
UCIINTA.

Mode of studies and evaluation:

Lectures. Labs (L) practices. 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:
1. Ckpunta
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[penmer*Subject:

99 12 307

OCHOBU HHCTPYMEHTAIINJE N YIIPAB/bBAIBA
PRINCIPLES OF CONTROL SYSTEMS

Ykynan 6poj yacoBa y ceMecTpy

Total number of hours per semester

Bex0e
20(N)+10(L)

Cemectap

VI 30

[IpenaBama

Practices

20(N)+10(L)

Semester Lectures

VI 30

Capap:xaj/cTpyKTypa npeamera:

- OCHOBHH TI0jMOBH H IIPHHIUIIM CHCTEMA ayTOMATCKOT yIIPaBJbamba
(3Hauaj ympaBjbama CHCTEMHMa H mperien mocrojehux mpucTyma.
Ipumepn; AyTOMAaTCKH yHpaBJbadkKH CHCTEMH, OOjeKar ynpaBibarma,
M3BPIIHM oOpranu, ceHsopw; IlojaMm ¥ yiora moBpaTHe cIpere;
CepBomexanmsmy; Knacudukarmja cucrema; CranmapiaHe mnoOyjaHe
dyHk1HjE).

- MareMaTH4KH ONUCH KOHTUHYAJIHUX JIMHEAPHUX CHCTEMa
(IlpencraBibambe cucTeMa y KOMIUIEKCHOM JJOMEHY - [0jaM M OCOOMHE
(dyHKIMje npeHoca, npumeHa Jlamiacose TpaHcdopmarmje).

Penna v mapanensa Be3a (yHKIHMja HPEHOCa, IOBPATHA CIipera
(CrpykTypHH 650K qujarpami, anredpa QyHKIHja mpeHoca)

- OpeKBEHTHE KapaKTEPHUCTHKE M aHAJIN3a CTAOMIIHOCTH CHCTEMa
(®dpekBeHTHa KapakTepucTHKa, boneoBu nujarpamu, nperek ¢asze u
nojauama; Anrebapcku POyTX-0B KpUTEPHjyM CTaOUITHOCTH).

- OueHa KBaJIMTeTa yIpaBbamka

(Kapakrepusammja mpenasHOr peXHMa paja y BPEMEHCKOM ¢
¢dpexBeHTHOM TOAPYYjy; Kapakrepusaiuja CTalMOHApHOT peXHMa
pana).

- Perynaropu

(OH/O®® perynatopu; ; I1, [TU, [T/ perynatopw).

- MepHu nmperBapaqu

(OmuTe KapakTepUCTHKE MEPHUX NpeTBapaya; Mepemwe TeMneparype:
111100, TepmonapoBu, wuH(ppaupBeHH Tepmomerpu; Mepeme I[1X
BpeIHOCTH; Mepeme  KOHLEHTpaldje KOMIIOHEHTH Yy cMecama
¢dnyuna; JluHaMuvKe KapaKTepHCTUKEe MEPHUX MIPETBapada).

- IIpuMeHa padyHapa y ynpasibamy

(XapaBepcka 1 copTBEpCKa OCHOBA MPOLIECHUX pauyHapa; Tunosu
MpoLECHUX pauyHapa; CHcTeMH 3a 00yXBaTame aKBUSULIN] Y
nomaTraka).

Contents/structure of the subject:

- The basic ideas and principles of control system theory

(The content of educational unit: The significance of system control
and overview of current practice. Examples; Automatic control system,
controlled object, actuators, sensors; The idea and purpose of control
feedback loop; Servomechanisms; The classification of systems
Standard input functions).

- The mathematical representation of continual linear systems

(The content of educational unit: The representation of systems in
complex domain — the idea and features of transfer function, the use of
Laplas transform; Serial and parallel connection of transfer functions,
feedback loop; Structure block diagram, the algebra of transfer
functions).

- The frequency characteristics and stability analysis of systems

(The content of educational unit: Frequency characteristic, Bodes
diagrams, phase and gain exuberance; Rout's criterion of stability).

- The evaluation of the quality of control

(The characterization of transient working mode in time and frequency
domain, The characterization of stationary working mode).

- Regulators

(ON/OFF regulators; P, PI, PID regulators).

- Transducers

(The general characteristics of transducers, Temperature
measurements: Pt100, thermo-couples, infrared thermometers; pH
measurements; Measurements of component concentration in fluid
mixtures; Dynamical characteristics of transducers).

- The use of computers in control

(The hardware and software architecture of process computers, The
types of process computers, Data acquisition systems).

IpenucnuTHe ob6aBe3e: ypaheHe maboparopujcke
BexOe.

Preexam duties: Carried out labs.

OO0uuM HAcTaBe M HAYUH NPOBepe 3HabA:

e TIpenasama. Jlaboparopujcke (L) u pauyncke (N) BexOe.
Koncynranuje.

e Ucnur je nucMenu u ycMeHH. [Iucmenu neo ucnura je
eJIMMHHATOpAaH.

e Oruena ucnmra ce Gpopmupa Ha OCHOBY ycIiexa u3
11ab0paTOPHjCKUX BEKOU MUCMEHOT M yCMEHOT JieTia
HCTIUTA.

Mode of studies and evaluation:

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

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

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

JIntepatypa*Literature:

1. M. Crojuh: “KonTHHYanHHN CHCTEMH ayTOMATCKOT yIpaBibama’’, Hayuna kmura, beorpan
2. JI. Kykosb u octanu: “OCHOBE KITACHYHE TEOPHjE Ay TOMATCKOT YIIpaBJbakba Kpo3 perieHe nmpodieme”, Comen, Combop, 1995.
3. M. Kykoss, ®@. Kynuh: “IIpojekToBame cuCTeMa ayTOMATCKOT YIIpaBJbakha y MPOCTOPY cTama”, Yausep3utet y Hosom Cany,

1995.
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IIpeamer*Subject:

99 1Z 309

YIIPAB/BAIBE OTIIAIOM U OITACHUM MATEPUJAMA
HAZARDOUS SUBSTANCES AND WASTE MANAGEMENT

VYkymnan Opoj 4acoBa y ceMecTpy

Total number of hours per semester

Bex6e
45(A)

Cemecrap

VI 45

[IpenaBama

Practices

45(A)

Lectures

VI 45

Semester

Cappxaj/cTpykTypa mnpeamera:

- IIpolecu U OTHaxHE MaTepuje

- Kapakrepu3zanumja 1 kateropusaiija ormajia

- EBunenumja u karacrap

- TexHUYKO 3aKOHOJIaBHU OKBUPHU yIIPABIbaba

- Pasnmumre xaTeropuje 4BPCTOT KOMYyHATHOT, YBPCTOT
WHJTy CTPH]CKOT, HHAYCTPHjCKOT U ONAcHOT OTIIa/1a

- XemuKkanuje, oracHe MaTepHje U OlacaH OTIa] -
yIIPaBIbAkE

- Mertone TperMaHa npeMa KaTeropuju oTiajaa

- WHuuHepanuja - KOHTPOJIKMCAHO CHAbUBAHE

- Moryhnoctu npepaze

- Cxnamumreme

- @uHAIHO oxJlarame

- IIporpamMn MuHHMU3aLHMje U YIPaBJbaka OTIAA0M

- KoHuent yncTujux npon3BoIBH U YUCTHJUX
TEXHOJIOTHja

Contents/structure of the subject:

- Procedures and waste materials

- Characterizing and categorizing waste materials

- Keeping files and real estate registry

- Technical and legal framework of control

- Different categories of solid communal, solid industrial
and dangerous waste

- Chemicals, dangerous substances and waste — control

- Treatment methodology according waste categories

- Controlled combustion

- Recycling possibilities.

- Storage

- Final storing

- Reduction programs and waste control

- Determining cleaner production and technologies

- Waste control within environmental protection

IMpeaucnuTHe 06aBe3e: -

Preexam duties: -

OO0y HacTaBe U HAYHH NMPoOBepe 3HAKA:

o [Ipenasama. Aynutophe (A) BexxOe. KoHcysramje.

e  Vcnur je nucmenu u ycmenu. [Tucmen ieo ucrmra ce
Tnosake y Buzty KosokBujyma. [Trucmenn neo ucnura je
eTMMUHATOPAH.

e  Ouena nucnmra ce hopMHIpa Ha OCHOBY ycCIiexa 13
KOJIOKBHjyMa M YCMYHeET JieJia HCINTA.

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 partial
exams, wrriten and oral part of the exam.

Jlutepatypa*Literature:
1. Ckpunta
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[penmer*Subject:

99 1Z 306

PACIIPOCTUPAILE IOPEMERAJA
DISTRIBUTION OF DISTURBANCES

Ykynan 6poj yacoBa y ceMecTpy

Total number of hours per semester

Bex6e
18(N) +27(L)

CemecTtap

VII 45

[IpenaBama

Practices

18(N) +27(L)

Semester Lectures

VII 45

Canp:kaj/cTpyKkTypa npeaMera:

VYBozana oapehema (1HIb IpeIMeTa; MaTeMaTHIKH
MOJIEIIH IIPOLIeca; TPAaHUYHH YCIIOBH; METO/IE PellaBamba)
IIpeHoc MoMeHTa KOoNMMUYKMHE KpeTama (Buckosurer;
BbyTHOB 3aK0H; jen. koHTHHYHUTeTa, HaBuje Crokcose
jen.; Ojnepose jen., bepraynujesa jen.; JlammiacoBo
MIOTEHIIN]aJTHO CTPpYjame; Oe3auMeH3noHe hopme).
[TpeHoc Tormiore (KOHIYKTUBHOCT; DypHjeoB 3aK0H,
OunaHcHa jeqHa4ynHa; Oe3MuMeH3uoHe hopme)

[penoc mace (nudy3uBHoCcT, DUKOB 3aKOH; OMIIAHCHA
jenHaunHa; 6e3MMeH3uoHa (JopMa; MPEHOC Mace Ha
rpanuny ¢asa)

TypOynenTHu TOK ( TypOyJieHTHa BUCKO3HOCT, TOIUIOTHA
1 MaceHa TU(y3UBHOCT; OMIIaHCHE jeJHAYHNHE)
Amnanoruje n3mehy rmpeHoca Mace, TOIJIOTE U KOJINYNHE
KpeTamba

Huctpubynuja nopemehaja-Ilpumepn cumynraHor
IIpeHoca Mace, TOIJIOTE ¥ KOJIMYMHE KpeTama
(3arahuBame BOJe, 3aralBame Bazayxa)

Contents/structure of the subject:

Introductory analysis (aim of the subject; math. models
of processes; boundary conditions; solving methods).

Momentum transfer (viscosity; Newton's law; continuity
eq.; Navier Stokes eq.; Euler eq.; Bernoulli's theorem;
Laplace's potential flow; nondimensional forms).

Heat transfer (conductivity; Fourier's law; balance eq.;
nondimensional form).

Mass transfer (diffusivity ; Fick's law; balance eq.; non
dimensional form; mass transfer at the phase boundary).
Turbulent flow (turbulent viscosity, heat and mass
diffusivity; balance eq.).

Analogy of momentum , heat and mass transfer
Distribution of disturbancy-examples of simultaneous
momentum, heat and mass transfer ( water pollution; air
pollution)

IpenucnutHe 06aBe3e:
Ypahere maboparopujcke BexOe

Preexam duties:
Carried out labs.

O0MIy HacTaBe U HAYHH NPoBepe 3HambAa:

o [IpenaBama. Pauyncke (N) Bex6e. Korcynranmje.

e lcnut je nucMenu 1 ycMeHu. [lucmenu neo ucnura je
€JIMHHATOPaH.

e Ornena ucrura ce popMHUpa Ha OCHOBY yCIIeXa M3
11a00paToOPHjCKUX BEXKOH, MUCMEHOT ¥ yCMEHOT
JieJia 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 labs.,
written and oral part of the exam.

Jlutepatypa*Literature:
1. Ckpunra
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Hpexmer*Subject: EKOJIOLIKHU MMPOJEKTH
9917310 ECOLOGICAL PROJECTS
VYxyman 0poj 9acoBa y ceMecTpy Total number of hours per semester
Cemecrap [IpenaBama Bexo6e Semester Lectures Practices
vl 60 10(A)+50(N) VII 60 10(A)+50(N)

Capgpxaj/cTpyKTypa nmpeamera:

EKoOJIOIIKK TpojeKaT, cMucao mnpojekra. Konienmnuja u
(hopma npojexra

Anammza  yrtunaja.  Ilperxogna ananmsza  yTuiaja,
JeTajbHa aHanu3a yrtunaja, llpasuiauk. Iloctymax
n3page. KoMnatnOMmHOCT ca eBpPOICKOM PETYIIaTHBOM.
[TpumeHa Ha pa3nu4uTe TpaHe MPHUBPELE.

[TpoueHa pu3HMKa O OMACHOCTH, IOCTYNAK H3paze I0
EV perynatuBu, mpaBUIIHUK jyTOCIOBEHCKH, IPUMEHA
Eninronmental due diligence, npumena y mporuecy
IpUBaTH3aLHje, IIpUMEHa pu HUHBECTHPABy
HMHBECTUIIHOHUX OaHKH, TIOCTYIIAK H3PAJIC.

HcnutuBame okonuHe ¢aza 1, VcnutuBame okonnHe
tdaza 2, VYTHiaj Ha 3ApaBibe PagHUKA U OKOJHOT
CTaHOBHUILITBA

®unancujcka ananuza. [Ipumena.

Contents/structure of the subject:

Ecological project and its main idea. Conception and
outline of project.

Impact analysis. Previous impact analysis, complete
impact analysis. Regulations. Elaboration procedure. Its
compatibility with european regulations. Its application
on different economy branches.

Estimating risk taking, elaboration procedure according
EU regulations, Yugoslav regulations, application

Its application in the process of operating in the private
sector, investing of investment banks, elaboration
procedure. Investigating vicinity phase 1, investigating
vicinity phase 2, its impact towards workers' health and
the health of surrounding population, financial analysis.
Application.

IlpequcnutHe 00aBe3e: -

Preexam duties: -

OO0/uM HacTaBe U HAYUH NMPoOBepe 3HAA:

e [Ipenasama. Ayautopre (A) u pauyHcke (N) BexOe.
Koncynrammje.

e  Vcnur je micMeHH U ycMeHH. [IncMeHn 1eo rcnuTa ce
Tosiake y Buy Konoksujyma. [lrucmenn neo ucnnra je
€JIMMHUHATOPAH.

e  Orena ucrmra ce hopMupa Ha OCHOBY ycIiexa u3
KOJIOKBHjyMa M YCMYHET JeJia HCINTA.

Mode of studies and evaluation:

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

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

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

Jlutepatypa*Literature:
1.Cxpunta
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Hpexver*Subject: ATIAPATH 3A MEXAHUYKO NPEYNIITRABAE
9917311 AIR POLLUTION CONTROL
VYxyman 0poj 9acoBa y ceMecTpy Total number of hours per semester
CemecTtap IIpenaBama Bex0Oe Semester Lectures Practices
VII 60 60(L) VII 60 60(L)

Caap:kaj/cTpyKTypa npeaMera:

Viora 3amTHTe Basayxa oJ] 3araluBama y MOJEPHOM
npymtBy. Jedununmja 3arahema Bazgyxa. Ilpupona
Ba3mymHux 3arahuBada. Emmcuja m mmucuja. Mepeme
BasmymHor 3araljema. [IpojekroBame ompeme 3a
3aITHTYy Basgyxa onx 3arahjuBama. 3aKOHUTOCTH
cTpyjama ¢uynna. CsojcrBa ¢uiynga 3HauyajHa 3a
3aIITHTY JKUBOTHE cpeauHe. JlMHaMMKa decTHma Yy
¢bnyuny. Pacnionena 3araljuBaua u crerneH e(hpMKacCHOCTH.
Komnrienrpanuja 3arahuBauva. [IpojexroBame
WHIIyCTPUjCKOI' BEHTWJIALIMOHOT cHUcTeMa. TalloxHe
komope. Wuepunonu ypehaju. L{uknoHcko crpyjame.
LentpudyraaHan KOJNEKTOPH. AKCHjaJHH LHKIOHCKA
KoHUeHTparopu. Enexrpoctarnuku ¢punrepu. CtBapame
kopoHne. Jemnoctemenn ECT. Bnaxsm mnpeducradm.
Ounrepu. Crenen epukacHocT 3a ¢unrep. Bpehactn
¢unrepu. Ypehaju 3a ancoprmuujy. ['acHu wm3nBajaum.
ATCOpIIHOHU TOPHEBHU.

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.

IIpenucnutHe 00aBe3e: Cemunapcku paj u ypahene
nmabopaTopHjcke Bexoe.

Preexam duties: Carried out labs and seminar paper.

O0MIy HacTaBe U HAYHH NPoBepe 3HambAa:

e IIpenasama. JlaGoparopujcke (L) BexOe.
Koncynranuje.

e  Hcnur je nucmenu u ycmenu. [Tucmenu neo ucnura je
€JTMMHHATOPAH.

e Ouruena ucnuta ce opMupa Ha OCHOBY ycIexa U3
11a00paTopHjCKUX BEXOH, CEMHHAPCKOT paja,
MTUCMEHOT ¥ YCMEHOT JIeJ1a HCIINTA.

Mode of studies and evaluation:

e Lectures. Laboratory practices (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.,
seminar paper, written and oral part of the exam.

JIntepatypa*Literature:

1. Mama Bykypos, Pamomup CoBuss: CkpunTe 3 HHXEHEPCTBa OKOJIMHE, COIICTBEHO M3aame, 1996.




YHUBEP3UTET ¥ HOBOM CAZIY*UNIVERSITY OF NOVI SAD
Dakyarter TexHnuknx Hayka * Faculty of Technical Sciences

Hatrym*Date:
1999.09.30

HACTABHU ITPOI'PAM * PROGRAM OF SUBJECT

Crpana*Page: 34

Oncex*Department: HHKEIEPCTBO 3ALITUTE )KUBOTHE CPEJUHE * ENVIRONMENTAL ENGINEERING

Cwmep * Course:

HH)XEBEPCTBO 3ALLITHUTE )KUBOTHE CPEJJUHE * ENVIRONMENTAL ENGINEERING

[peamer*Subject:

9917312

INPOLECHU AITAPATH 3A 3AIITUTY OKOJIMHE
POLLUTION CONTROL PROCESS FACILITIES

Ykynan 6poj 4acoBa y ceMecTpy

Total number of hours per semester

CemecTtap IIpenaBama Bexoe
VII 30 30(L)
VIII 45 45(L)

Semester Lectures Practices
VII 30 30(L)
VIII 45 45(L)

Canp:kaj/cTpyKkTypa npeaMera:

VYBoana onpelema (TepMHUHOJIOTH]a; YCIOBU HacTajamba,
BpCTe ¥ M3BOpH 3aral)yjyhux KoMmoHeHTn).

3amrtuTa BOAA, mpolecH, ypehaju u mocrpojema 3a
npepajay OTNajHuX BOAA.

[Tpumena mnpoueca TajloXemha M KpUCTAIM3alMje IPU
TpEeTMaHy OTHaJHUX BOJA.

[Tpumena nporueca yIapaBama, HCMapaBama,
eKCTpaKIje U aepalyje Ipu TpeTMaHy OTHaJHUX BOJA.
[Mpouecu azncopnuuje, HEyTpalIu3aluje, MYyTALHOHOT
(unTpupama, Qroranije ¥ OHONOMKOT mpednirhaBama
[PU TPETMaHy OTHAJHKUX BOJIA.

[Mpepana npoaykara u3 npoieca npeuninhaBama Bojia U
MOTyNHOCT TIOHOBHOT KopHIIhema OTHAJAHUX BOZIA
(Tpetupame MyJba; MPOU3BO/A OUOraca; MarepujaiHu
OMIaHC OTMAHUX BOJA).

Kareropuzarnuja oTnajaka ca OCHOBHUM
KapakTepuCTUKama, BpCTE Ipoleca M IMOCTpojema 3a
YKJIAthathe OTIaIaKa.

[Mpouec Tperupama OTHAgaKa KOMIIOCTUPAKEM U
MUPOIIU30M.
[Ipomec  Tperwpama oTmagaka TacH(UKAUjOM H
CaropeBameM.

Contents/structure of the subject:

Introduction (terminology; conditions of genesis and
sources of pollutants).

Water pollution control, processes, equipment and
facilities for wastewater treatment.

Sedimentation and crystallisation in wastewater
treatment.

Evaporation, extraction and aeration.in wastewater
treatment.

Adsorption, neutralisation, mutation filtration, flotation,
biological filtration in wastewater treatment.

Advanced waste treatment and water reuse (treatment of
waste sludge, biogas production, mass equilibrium of
wastewater).

Waste categorization according to basic characteristics,
processes and facilities for waste removal.

Waste treatment procedure on the basis of composting
and pyrolysis.

Waste treatment procedure on the basis of gasification
and combustion.

IIpeaucnuTHe 06aBe3e:
VYpahene nadboparopujcke BexoOe

Preexam duties:
Carried out labs.

OO0/uM HacTaBe U HAYUH NMPoOBepe 3HAA:

e [lIpenasama. Jlaboparopujcke (L) BexOe.
Koncynrammje.

e lcmwt je micMeHN U ycMeHH. [IncMeHn 1eo uenuTa je
eJIMMUHATOPAH.

e Orena ucnura ce GopMHUpa Ha OCHOBY ycIeXa U3
11200paTOPHjCKUX BEXKOH, MMCMEHOT U YCMEHOT Jiefia
UCIIUTA.

Mode of studies and evaluation:

e Lectures. Laboratory (L) practices. Consultations.

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

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

Literatura*Literature:

1. KyOyposuh M., [lerpoB A.: 3amtura xuBotre cpeaune, SMEITS u Mammucku dakynrer, beorpaz, 1994., (221

cTp.)
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AJITEPHATUBHA EHEPTETUKA
ALTERNATIVE ENERGY ENGINEERING

VYxyman 6poj 4acoBa y ceMecTpy

Total number of hours per semester

Bexoe
60(N)

CemecTtap IIpenaBama

VIII 60

Practices

60(N)

Lectures

VIII 60

Semester

Canp:kaj/cTpyKkTypa npeaMera:

VYBomHa opnpehema (cmumcao, mmib U campxkaj AE;
aktyenHocT AE; nedunucame wu kinacudpumkamja
eHeprerckux u npouecHux mnocrpojema  (EIIII);
antepHatuBHa eHepretuka (AE) u HapymaBame
OKpyXema). HaeHTudukammja eKo KapaKTepUCTHKA
EIIIT (3HauuIe u mokas3are/bu KapakTepa U MHTCH3UTETA
mehyoaroca EINIT — okonuHa; METOIE yCTaHOBJbABamka U
npukasuBama kapakrepucutka EIII] OuTHUX 32 aHamu3y
yTHIaja Ha OKpYyXeme). EKo-eHepro-rexHo aHaimsa
EIIIl (¢pparmeHTannja TEXHOJNOIIKOT CHCTEMa; Mpexa
CYIICTAaHIMjAJTHUX U €HEPTUjCKUX EIeMEHaTa M YBOPOBaA;
MOBpaTHE cIpere cucreM-okoiuHa; npuHuunu EE
nHTerpanyje). PaBHorexxna anammza EII (MuHEMYM
eHepruje TOoTpeOHe 3a OIBHjarke MpoIeca; MHHUMYM
Jierpajialivje OKPYKEHa; Pe3yJiTaTh aHAIU3€e TUIINYHUX
EIIIl cucrema wu mocTpojewma). EHeprujcka
cyncranuyjanHa uHrerpanuja EINIT (mpumena ommmrux
NpuHOMNa  uHTerpaumuje  Ha  tumuudHe  EIII).
Anrepnaruau  EINIl  (anTepHaTuBHM  €HEPIreTCKH
W3BOpH, TIPOLECH, amapaTd W cucreMH; MoryhHoct
MpUMEHE alTepHATHBHUX pemrerma y tunuaauM EIIIT).
AntepHatuBHa exo-eHepro ekoHomuja EINIT (exomommka
€Hepro €KOHOMH]a; €Hepro E€KOHOMHja
CaMOJ/IOBOJLHOCTH).

Contents/structure of the subject:
Introductory definitions (goals, tasks and content of
alternative  energy  engineering (AEE);  basic
classification of energy and process plants; alternative
energy engineering and environment).

Identification of ecology characteristics of energy and
process plants ( EPP) (EPP and environment; influences
of EPP to the environment). Eco-energy-techno analysis
of EPP (fragmentation of system flow sheet; substance
and energy flow net; principles of energy -
environmental integration). Equlibrium analysis of EPP
(minimum  energy for consumption; minimum
environmental degradation ; analyzing some tipical EPP
plants). Energy and substance integration of EPP
(applying general integration principles on some tipical
EPP). Alternative EPP (alternative energy resources,
processes, equipments and systems). Alternative eco-
energy economics of EPP (defining  eco-energy
economics; selfsustainable eco-energy economics).

I[IpeaucnutHe o0aBe3e:YpaljeH jenan caMmocTamTHu
3aJaTak.

Preexam duties: Carried out one obligatory task.

O0/1uM HACTaBe M HAYMH NPOBepPe 3HAbA:

o [lpenasama. Pauyncke (N) BexOe. Koncynramyje.

e lcmur je mucMeHn U ycMeHH. [IncMeHn neo ucnura je
SIIMMUHATOPAH.

e Oumuena ucnuta ce GopMHUpa Ha OCHOBY ycIeXa U3
ypabeHor 3agaTka U U3 IMCMEHOT U YCMEHOT Jiefa
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 obligatory
task, written and oral part of the exam.

Jlureparypa*Literature:
1. Cxpunta
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99172313

PEBUTAJIN3ALINJA U PETEHEPALIUJA OKOJIMHE
ENVIRONMENTAL REVITALIZATION AND REGENERATION

Ykynan 6poj yacoBa y ceMecTpy

Total number of hours per semester

CemecTtap [IpenaBama Bexbe
VIII 45 45(A)
IX 30 45(A)

Semester Lectures Practices
VIII 45 45(A)
IX 30 45(A)

Cappaxxaj*cTpyKkTypa npeamera:

Mertoponoruja u3pane Karacrpa 3araluBada, 4BPCTHX,
TCYHHUX U I'aCOBUTHX.

Peruknaxa u padunanyja.

EHneprercku aclieKTH pEeLUKIIAXE.

ExOHOMCKH acHEKTH PeLIMKIIaXE.

AHani3a 1 CHHTE3a CUCTeMa pereHepanyje.

Contents*structure of the subject:

Methodology for processing real estate registry of solid,
gaseous and liquid pollutants . Recycling and refining.
Economical aspects of recycling. Analysis and synthesis
of regenerative systems.

IpenncnuTHe 00aBese: -

Preexam duties: -

O0JiMuM HacTaBe M HAUMH NPOBeEpe 3HAWA:

e [lpenasama. Ayautopre (A) BexOe. Koncynranuje.

e lcnur je nucMeHu U ycMeHH. [TucMeHu feo ucnura je
€TMMHUHATOPAH.

¢ Orena ucrmmra ce popMIpa Ha OCHOBY ycIexa u3
MMCMEHOT ¥ YCMEHOT JieJia UCITUTA.

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.

JIntepatypa*Literature:
1. Cxpunra
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MEPEILE U KOHTPOJIA 3ATABEIBA
MEASURING AND POLLUTION CONTROL

VYkynaH 6poj 4acoBa y ceMecTpy

Total number of hours per semester

Cemecrap [IpenaBama Bex6e Semester Lectures Practices
VIII 45 25(A)+20(L) VIII 45 25(A)+20(L)
IX 30 20(A)+40(L) IX 30 20(A)+40(L)

Caap:xaj/cTpyKTypa npeamera: Contents/structure of the subject:

e Teopuja rpemaxa. Cratuuke u jguHamuuke | ®  Error analysis. Static and dynamic characteristics of
KapaKTEpUCTUKE MEPHHUX MHCTPYMEHATA. measuring instrument. A metrological characteristic
MerpoJtoike KapaKTEPUCTHUKE MEPHHX of measuring instruments. Errors in engineering
UHCTpyMeHata. [pelmKke 0OpH  HHKEHEPCKUM measurements. Zero-, First- and Second- Order

MepewrMa. VIHCTpyMEHTH HYJITOT, MPBOT U JIPyror
pena.
Mepema.
Manurynanmja,
BPEIHOCTH.
CucremMn 3a aKkBH3WIM]y M 00paly MepeHHX
BEJIMYMHA.

NOpEeHOC U CHUMAmC MCEPCHUX

Instruments.

Measurements.

Data manipulating, transmission and recording .
Engineered data acquisition and processing systems.

IIpenucnutHe 00aBe3e: ypalere nabopaTopujcke
BexOe.

Preexam duties: Carried out labs.

O0JiMuM HacTaBe U HAYMH NPOBepe 3HAWA:

Ipenasama. AyautopHe (A) u madoparopujcke (L)
BexxOe. Koncynramyje.

Hcnur je nucmenn u ycMmenu. [IncMenu aeo ucrnura je
SJIMMHHATOPAH.

Ouena ucninta ce hopMHupa Ha OCHOBY ycIiexa M3
1a00paTOPHjCKUX BEKOH, TIICMEHOT W YCMEHOT JIeTa
UCIINTA.

Mode of studies and evaluation:

Lectures. practices (auditory (A), labs (L)).
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.

labs,

Jlureparypa*Literature:
CrankoBuh: ®usnuko-TexHU4YKa Mepera (Meperma HeeleKTpUYHIX BeJIMYMHA eJIeKTPUYHUM ITyTeM), Hayuna

1.

W

Kmura, beorpan, 1987.

B. Byunh: OcHoBHa Mepewa y ¢uzuim, Hayuna Kmura, beorpan, 1979.
J. BoxnueBuh: Temessn ayTomaruke (MjepHU IPETBOPHULIM U Mepeme), LlIkoicka 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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IMPOJEKTOBAILE CUCTEMA 3AILITUTE
DESIGNING ENVIRONMENTAL SYSTEM CONTROL

VYkynan 6poj yacoBa y ceMecTpy

Total number of hours per semester

Bex6e
60(A)

Cemecrap

IX 45

IIpenaBama

Practices

60(A)

Semester Lectures

IX 45

Canp:kaj/cTpyKkTypa npeaMera:

CHCTEeMCKH MPUCTYII YIIPABIbAKY KHUBOTHOM CPEIUHOM.
HJIaHI/IpaI-LC U aHajn3a CHUCTEMa JXWBOTHE CPEOAWHE.
33KOHCKI/I, AIMHUHUCTPATUBHA nu OpraHmn3alquoOHu
acrMeKTH 3allTUTe >KUBOTHE cpenuHe. OxppehuBame u
I/I3BOhCH>e IUIaHOBA 3a 3allTUTY J»XHWBOTHE CPEAWUHE.
dopmynucamke MoJeNia ONTHMHU3AIUje W TEXHHKA
Moaenupawa. [lnaHupawe KUBOTHE CpeauHe Y3
MOCTOjatbe HEM3BECHOCTH. EKCIEepTHH CHUCTEMH Y
yipaBJbabkby JKUBOTHOM CPEAMHOM.

Contents/structure of the subject:

Systems approach to environmental management.
Planning and analyses of environmental systems. Legal,
administrative  and  organizational  aspects  of
environmental protection. Identification and evaluation
of environmental management plans. Formulating
optimization models and modelling techniques.
Environmental planning under uncertainity. Expert
systems in environmental management.

IpeaucnutHe 00aBese: -

Preexam duties: -

OO0y HacTaBe U HAYHH NMPoOBepe 3HAKA:

e [lpenasama. Ayautopae (A) BexOe. Koncynranuje.

e cnur je nucMenu u ycmenu. [Iucmen ieo ucrnura je
eIMMHHATOpaH.

e Ouena ucnuta ce opMHUpa Ha OCHOBY yCIIeXa U3
IMCMEHOT ¥ yCMEHOT JieJla UCIIUTA.

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.

JIntepatypa*Literature:
1. Cxpunra
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IMPAKTUKYM 3AIITUTE )KUBOTHE CPEJIUHE
PRACTICUM FOR ENVIRONMENTAL ENGINEERING

VYkymnaHn Opoj 4acoBa y ceMecTpy

Total number of hours per semester

Bex6e
90(L)

Cemecrap IpenaBama

IX 30

Practices

90(L)

Semester Lectures

IX 30

Cajap:kaj/cTpykTypa npeamera:

CamocranHo MepHO onpehuBame U 00paja mojaTaka o
cTamy U 3araljery BOJle WM Ba3ayxa MM 3eMJBHINTA Y
CTBapHHUM YCIOBHMA (MEPEEhe Ce BPIIIK CAMOCTAITHO U TO
y CTBapHMM YCIOBHMa; o0paja mojaraka oOyxBaTa M
BUXOBY aHaIM3y, Kao U mopeleme ca JIUTepaTypHUM
MOIaIMa).

AHanuza, TMPeIIor Mepa U HHKEHEPCKO pelleme 3a
cy30Oujame 3araljema (CTyAEGHT caMocTaimHO oOpalhyje
KOHKpETaH Mpo0JIeM Y CTBAPHUM YCIIOBUMA).

N3pana nena “exonomike” KapTe HEKOr 00jeKTa, MOroHa
WK TOJIpYYja.

Contents/structure of the subject:

Self-supporting measurment and processing data upon
the state and pollution of water or air or soil
(measurment should be realised in real conditions; data
processing involves analyses and comparison to the
literature).

Analysis and engineering solution of a real pollution
problem (every student is engaged in a real pollution
problem).

Processing a part of “ecological” map of an object,
industrial plant or region.

IMpenuncnutHe o0aBe3e: ypaleHe 1abopaTopHujcKe
BexOe.

Preexam duties: Carried out labs.

O0sMU HACTaBe M HAYMH NPOBepe 3HabA:

o Jlabopatopujcke (L) BexOe. Koncynrarmje.

e CamocranHo BexxOame y3 pykoBoheme, yIrycTsa u
HoMol) HacTaBHOT 0CO0Jba.

e OueHa UCIHTA je TIPoBepa CaMOCTaIHOCTH U3paje
IPOjeKTa.

Mode of studies and evaluation:

e Labs (L). Consultations.

e Practices are organized under the supervision of the
teaching staff.

e The exam grade
accomplished task.

comprises the results on

JIntepatypa*Literature:
1. Ckpunra
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