TECHNICAL UNIVERSITY - SOFIA

CURRICULUM

of
“MECHATRONIC SYSTEMS”

Professional Field:
5.1. Mechanical Engineering

Educational Degree: Bachelor

Professional qualification: Mechanical Engineer
Training Duration: 4 years

Form of Education: Full time

The training is executed in English



I. WEEKS OF ATTENDANCE:

Number of Weeks
Exam Practical | Industrial | Specialized Pre- Diploma | State | Holydays | Total
Course | Weeks of Study | Sessions Training | Training Practical graduat Project Exam
Year Training ion
Practice
| 30 9 - - - - - 13 52
1 30 9 3 - - - - 10 52
11 30 9 - 3 - - - 10 52
v 25 7 - - 2 7 3 8 52
1. COURSE DESIGN:
ECTS subject code T MEH Ne
°* T — type of course: B for BEng, M for MEng;
®* MEHS - “Mechatronic Systems”;
® Ne — subsequent number of the subject;
lectures (L), tutorials (Tut), labs (Lab), Auditorium Total (AT), Self Study (SS) weekly;
exam (E), continuous assessment (CA), semester project (SP) / semester assignment (course work) (SA)
. Week load Assessment ECTS
N ECT .
° Subject L | Tut | Lab | AT [ SS | Total | E| CA | SP [SA CTScode | credits
SEMESTERI
1 | Introduction to specialty 1 0 0 1 1 2 BMEHSO01 0
2 | Mathematics Part | 3 2 0 5 6 11 1 BMEHS02 7
3 | Theory of Electrical Engineering 3 2 0 5 6 11 1 BMEHS03 7
4 ] Physics 2 0 1 3 5 8 1 BMEHS04 5
5 Fundamentals of Design and CAD 2 0 2 4 4 8 1 1 BMEHS05 5
Part |
6 | Computing (Programming 1) 2 0 2 4 6 10 1 1 BMEHS06 6
7 | Foreign Language 0 0 (2) 2 | 2@ 4) 1* BMEHS07 0
8 | Sports 0 (3) 0 3) | 3 (3) BMEHS08 0
Total 13 4 5 22 | 28 50 4 1 0 2 30
SEMESTER II
9 | Mathematics Part 11 3 2 0 5 6 11 1 BMEHS09 7
10 | Microprocessor Devices 2 0 1 3 6 9 1 BMEHS10 5
11 | Semiconductor Elements 2 0 1 3 6 9 1 BMEHS11 5
12 Fundamentals of Design and CAD 2 0 2 4 7 11 1 1 BMEHS12 7
Part 11
13 | Computing (Programming 2) 2 0 2 4 6 10 1 1 BMEHS13 6
14 | Foreign Language 0 0 (2) 2 | @ (4) 1* BMEHS14 0
15 | Sports 0 (3) 0 (3) | 3) BMEHS15 0
Total 11 2 6 19 | 31 50 4 2 0 2 30
* - the subject “Foreign Language” provides one semester assignment during the academic year
SEMESTER III
16 | Material Science 2 0 2 4 5 9 1 BMEHS16 6
17 | Mechanics 2 2 0 4 6 10 1 1 | BMEHS17 6
18 | Machine Parts | 2 0 2 4 5 9 1 BMEHS18 6
19 | Databases 2 0 2 4 5 9 1 BMEHS19 6
20 | Strength of Materials 2 2 0 4 5 9 1 BMEHS20 6
21 | Foreign Language 0 0 (2) (2) (2) 4) 1* BMEHS21 0
22 | Sports 0 (3) 0 (3) BMEHS22 0
Total 10 4 6 20 26 50 4 1 |0] 1 30







. Week load Assessment ECTS

No Subject L | Tut | Lab | AT] SS | Total | E] CA | SP | SA ECTScode | credits
SEMESTER IV

23 Hydraulic and pneumatic fluid 3 0 2 5 6 11 1 BMEHS23 6
power

24 | Digital Electronics 2 0 2 4 6 10 1 BMEHS24 6

25 | Machine Parts 11 2 1 1 4 6 10 1 1 BMEHS25 6

26 | Electrical engineering 2 0 2 4 5 9 1 1 BMEHS26 6

27 Theory of Mechanisms and 2 1 1 4 6 10 1 BMEHS27 6
Machines

28 | Foreign Language 0 0 (2) (2) (2) (4) 1* BMEHS28 0

29 | Sports 0 (3) 0 (3) BMEHS29 0
Total 11 2 8 21 29 50 4 2 1] 1 30
* - the subject “Foreign Language” provides one semester assignment during the academic year
SEMESTER V

30 Basics of the Mechatronic Systems 2 0 2 4 5 9 1 BMEHS30 5
Design Process

31 | Engineering Metrology 2 0 2 4 5 9 1 BMEHS31 5

32 | Programming Frameworks 2 0 2 4 4 8 1 BMEHS32 5

33 | Design of electronic devices 2 0 2 4 5 9 1 1 BMEHS33 5

34 Measurement and Control 2 0 1 3 3 6 1 BMEHS34 5
Engineering

35 ] Principles of Optical Engineering 2 0 2 4 5 9 1 1 BMEHS35 5
Total 12 0 11 23 27 50 4 | 2 | 1]1 30
SEMESTER VI

36 Technology of Micro 2 0 2 4 7 11 1 BMEHS36 5
electromechanical systems

37 Automation of Discrete Mechanical 2 0 2 4 7 11 1 BMEHS37 5
Engineering

38 | Sensors and Actuators 2 0 1 3 5 8 1 BMEHS38 5

39 Micro electromechanical systems 3 0 2 5 7 12 1 BMEHS39 6
(MEMS)

40 | Electronics 2 0 1 3 5 8 1 1 ]| BMEHS40 5

“ Engineering Design Part | 0 0 (3) (3) 1 BMEHS41 4
(positions 34, 35,37,38,39)
Total 11 0 8 19 31 50 3 | 2 1 1 30
SEMESTER VII

42 | Electronic Regulating and 2 0 2 4 7 11 1 BMEHS42 6
Controlling Devices and Systems

43 | Modeling and Simulation of 2 0 2 4 6 10 1 1 BMEHS43 5
Mechatronic Systems

44 | Optional subject 1 2 0 2 4 6 10 1 BMEHS44 5

45 | Optional subject 2 2 0 1 3 6 9 1 BMEHS45 5

46 | Synthesis, Kinematics and 2 0 2 4 6 10 1 BMEHS46 5
Dynamics of Robots

47 | Engineering Design Part 2 0 0 (3) 1 BMEHS47 4
(pos. 44, 45)
Total 10 0 9 19 31 50 4 | 1 1 1 30




. Week load Assessment ECTS
N ECTS cod -
° Subject L | Tut | Lab | AT | SS | Total E| CA | sP |SA 0% | credits
SEMESTER VIII - 10 weeks
48 | Reliability and Diagnostics of 2 0 2 4 5 9 1 BMEHS48 3
Mechatronic Systems
49 | Intelligent Manufacturing Systems 2 0 2 4 5 9 1 BMEHS49 3
50 ] Business Ethics 2 2 0 4 5 9 1 BMEHS50 3
51 ] Technical Legislation, 2 1 0 3 4 7 1 BMEHS51 3
Standardization and Quality
Management
52 | Optional subject 3 2 0 1 3 5 8 1 1 BMEHS52 3
53 | Optional subject 4 2 0 1 3 5 8 1 1 BMEHS53 3
54 | Pre-Diploma Project 0 0 (3) 0 (3) 1 BMEHS54 2
Diploma Project Diploma Thesis BMEHS55 10
Total 12 ] 3] 6 | 20 | 29 | 50 J2]4]1]2 30
NOTES:

1. The optional subjects (pos. N 44, 45, 52 and 53) are yearly updated and subsequently approved by the Faculty Council of

the Faculty of Mechanical Engineering.

2. Engineering Design Part 1 (pos. 34, 35, 37, 38, 39) and Part 2 (pos. 44, 45) are optional subjects and relate to the subject

topics shown with numbers.

3. Semester VIII’s duration covers 10 academic weeks and 7 weeks of writing the diploma project.
4. Students do one semester assignment choosing from subjects in pos. 52 or 53.

II1. MAIN PARAMETERS OF THE CURRICULUM

1. Training duration: 4 years, 8 semesters.

2. Auditorium workload according to the curriculum:

Total: 2355 h, of them:
Lectures: 1290 h;
Seminars: 210 h;
Labs: 855 h.

3. Total number of the subject positions: 54
3.1. Compulsory: 39
3.2. Optional: 4
3.3 Foreign language: 4
3.4 Sports: 4

4. Assessment:
4.1. Exams: 29
4.2. Continuous Assessments: 15
4.3. Semester Projects: 5
4.4. Semester Assignments: 11

5. Practice: 8 weeks.

DEAN of Faculty of Mechanical ENgIiNeering: ...cccceeeeeeececencenees
/Assoc. Prof. L. Dimitrov/

Accepted by the FC of the FME on 17.11.2009/Protocol No 3.

Confirmed by the AC of TU Sofia on...16.12.2009/Protocol No 11.




LIST OF GROUPS OF OPTIONAL SUBJECTS
FOR SUBJECTS 46, 47, 53, 54 ONE OF THE FOLLOWING MUST BE CHOSEN:
Group of optional subjects: ROBOTIC DEVICES

44, Industrial Robots

45. Programming and Diagnostics for Industrial Robots
52. Modeling and Simulation of Robotic Systems

53. Implementation and Maintenance of Industrial Robots

Group of optional subjects: FINE AND MICROMECHANICS DEVICES

44. Optoelectronic and Laser Devices
45. Medical Equipment

52. Measuring Devices

53. Office Equipment

DEAN of Faculty of Mechanical Engineering: ....cceeeeeeeeeenecennnns
/Assoc. Prof. L. Dimitrov/

Accepted by the FC of the FME on 21.09.2010/Protocol No 1.



@ TEXHUYECKHU YHUBEPCUTET — COPUA

YrBBpAKAaABaAM,

PEKTOP:
/mpod¢. n-p K.Beceannosn/

J1 F: ¥ i H 2009 rona.
O6pazoBareHO-KBaIu(PUKAIIMOHHA CTEIEH: BbakanaBbp
[Ipodecnonanna kpanudukanus: MamuHeH UHKeHep
Cpoxk Ha o0y4deHHeE: 4 ronuHu"
dopma Ha OOydeHHUE: peaoBHA

VYVYELEH IHIJIAH

Ha CIENUATHOCTTA “MexaTpoHHM cucTeMu”
[Tpodecunonanno HampaieHue: 5.1. MalmMHHO HHKEHEPCTBO

Odyuenuemo ce nposesxcoa Ha AHZIUIICKU €3UK



I. P°OHJ HA YYEBHOTO BPEME:

Bpoii Ha cexMunuTe
Cnenua
M3nut- | YyedHa YuebHo- JU3Mpa IIpexn- Junno | JAbpxa-
Kypc AyauTopHa HHU npak- MPOU3BOJ- ma JAUILIOM- MHO BeH Bakan- | Bcenuko
3aeTocT cecuu THKA CTBEeHA NPaKTH | HAa NPaK- | NPOEKT W3NUT 1101
MPAKTHKA Ka THKA HpaHe
I 30 9 - - - - - - 13 52
11 30 9 - 3 - - - - 10 52
11 30 9 - - 3 - - - 10 52
v 25 7 - - - 2 7 3 8 52
I1. IIJTAH HA YYEBHUS ITPOLEC:
Kop na gucuummmante ceritacio ECTK T MEHS Ne
® T — tun Ha oOpa3oBaTeNHO-KBaTH(pUKAIOHHATA cTeneH: B — “OakamaBpu”, M — “maructpu’;
®* MEHS — “Mexarponnu cucremu”;
® Ne — nopezneH HOMep Ha AUCLUILINHATA;
Jlexumu (JI), cemunapuu ynpaxkaenus (CY), nabopatopuu ynpaxHenus (JIY) cenMudaHo;
Wznur (1), rexyma ouenka (TO), kypcos mpoekt (KIT/kypcosa pabora (KP)
CeaMuueH xopapn}éM Kontpoa Kon na IIl(]:)Tep;
o amo-
N JAUMCIMILTHHA 1| ey |y | A e | Ome | m | O f | ke | T mo
oo TOBKA ECTK
CEMECTBP 1
1 | BunBenenue B cnenuanHocTTa 1 0 0 1 1 2 BMEHS01 0
2 | Bucuoia matemaruxa | 3 2 0 5 6 11 1 BMEHS02 7
3 | TeopernyHa eJIEKTPOTEXHHUKA 3 2 0 5 6 11 1 BMEHS03 7
4 | ®Pusuka 2 0 1 3 5 8 1 BMEHS04 5
OCHOBM Ha KOHCTPYHPAHETO U 2 0 2 4 4 8 1 1 BMEHSO05 5
5
CADI
6 | Uudopmaruka (ITporpamupane 1) 2 0 2 4 6 10 1 1 BMEHS06 6
7 | Yyxn e3ux 0 0 (2) (2) (2) (4) 1* BMEHSO07 0
8 | ®usmuecka kynrypa 0 (3) 0 (3) 0 (3) BMEHS08 0
o110 13 4 5 22 28 50 4 1 0] 2 30
CEMECTDBP 11
9 | Bucmia maremaruka Il 3 2 0 5 6 11 1 BMEHS09 7
10 | MukpornporiecopHa TeXHUKA 2 0 1 3 6 9 1 BMEHS10 5
11 | IoaynpoBOAHHKOBH €JIEMEHTH 2 0 1 3 6 9 1 BMEHS11 5
OCHOBU Ha KOHCTPYHPAHETO U 2 0 2 4 7 11 1 1 BMEHS12 7
12
CAD Il
13 | Uudopmaruka (ITporpamupane 2) 2 0 2 4 6 10 1 1 BMEHS13 6
14 | Yyxn e3ux 0 0 (2) (2) (2) (4) 1* BMEHS14 0
15 | ®usuuecka kyaTypa 0 (3) 0 (3) BMEHS15 0
[0)11(e] 11 2 6 19 31 50 4 2 0] 2 30

* - mucnuruinHara ,, Yy e3uk” GopMupa elHa TeKyllla OlleHKa 3a yueOHaTa roinHa




CeIMUYEH XOPAPUYM KoHTtpoa Kon na Kpe-
o Camo- AMTH
Ne JANCHUIIJIMHA 1 cy 1y Aynur. momro- | O6mo | u T e o
o610 O | I e ECTK
TOBKa
CEMECTDP 111
16 | Marepuano3nanue 2 0 2 4 5 9 1 BMEHS16 6
17 | Mexanuka 2 2 0 4 6 10 1 1 BMEHS17 6
18 | MammnaHu enemeHTH | 2 0 2 4 5 9 1 BMEHS18 6
19 | basu ganaun 2 0 2 4 5 9 1 BMEHS19 6
20 | CopupoTHBIICHHE Ha MaTEpHAIUTE 2 2 0 4 5 9 1 BMEHS20 6
21 | Yyxn e3ux 0 0 (2) (2) (2) 4 1* BMEHS21 0
22 | dmsuvecka KyaTypa 0 (3) 0 (3) BMEHS22 0
OBIIO 10 4 6 20 26 50 4 1 0] 1 30
CEMECTDBP IV
23 Mexannka Ha QIyHIUTEe U XUAPO- U 3 0 2 5 6 11 1 BMEHS23 6
ITHEBMO 3aIBH)KBaHE
24 | Lludposa cxeMOTEXHHKA 2 0 2 4 6 10 1 BMEHS24 6
25 | Mammnnu enementH |l 2 1 1 4 6 10 1 1 BMEHS25 6
26 | EnexrpoTexHHKa 2 0 2 4 5 9 1 1 BMEHS26 6
27 Teopust Ha MEXaHU3MHTE U 2 1 1 4 6 10 1 BMEHS27 6
MAIIHHHUTE
28 | Yyxn e3ux 0 0 (2 (2 (2) 4) 1* BMEHS28 0
29 | Dusnyecka KyaTypa 0 (3) 0 (3) BMEHS29 0
OBIIO 11 2 8 21 29 50 4 2 1] 1 30
* - muctmruinHATa ,,YyK7 e3uk” (hopMHUpa erHa TeKyIa OIlcHKa 3a ydeOHaTa TOANHA
CEMECTBP V
30 OCHOBH Ha MPOEKTHPAHETO Ha 2 0 2 4 5 9 1 BMEHS30 5
MEXaTPOHHH CUCTEMHU
31 | MmxeHepHa MeTpOJIOTHS 2 0 2 4 5 9 1 BMEHS31 5
32 | Ilporpamuu cpeau 2 0 2 4 4 8 1 BMEHS32 5
33 KoHcTpynpaHe Ha eneKTpoHHa 2 0 2 4 5 9 1 1 BMEHS33 5
amaparypa
34 WzmepBaTenna u peryimpania 2 0 1 3 3 6 1 BMEHS34 5
TEXHHUKA
35 ] OcHoBu Ha onTHKara 2 0 2 4 5 9 1 1 BMEHS35 5
OBIIIO 12 0 11 23 27 50 4 2 | 1] 1 30
CEMECTDBP VI
36 TexHoJI0THsI HA MEKPOEJIEKTPO- 2 0 2 4 7 11 1 BMEHS36 5
MEXaHUYHH CHCTEMH
37 ABTOMaTH3aIMs HA JUCKPETHOTO 2 0 2 4 7 11 1 BMEHS37 5
MPOU3BOJICTBO
38 | Cenzopu u akTopu 2 0 1 3 5 8 1 BMEHS38 5
39 MHUKpO eJIeKTpO MEXaHHIHU 3 0 2 5 7 12 1 BMEHS39 6
cucremu (MEMS)
40 | Enexrponuka 2 0 1 3 5 8 1 1 BMEHS40 5
M Umxenepro npoektupane [ gact 0 0 (3) (3) 1 BMEHS41 4
(mmo3. 34, 35,37,38,39)
OBIO 11 0 8 19 31 50 3 2 1 1 30




CeMUYCH XOpapuyM Konrtpoa Kox na Kpe-
o Camo- JHUTH
Ne 'HI/ICHI/IHJIHHA JI cy 1y A}éﬂm' MOJIro- 061 " g) g KP mem:gnm—m no
00O TOBKaA ECTK
CEMECTDP VII
42 | EnexTpoHHH peryaupany u 2 0 2 4 7 11 1 BMEHS42 6
YIIpaBJISBAIM YCTPOHCTBA U
CHCTEMH
43 | MozenupaHe u CUMyJIUpaHe Ha 2 0 2 4 6 10 1 1 BMEHS43 5
MEXaTPOHHH CHCTEMHU
44 | Uzbupaema nucrumuiiaa 1 2 0 2 4 6 10 1 BMEHS44 5
45 | Uzbupaema qucrurmirHa 2 2 0 1 3 6 9 1 BMEHS45 5
46 | Cunte3, KWHEMaTHKa M JUHAMHUKA 2 0 2 4 6 10 1 BMEHS46 5
Ha poOOTH
47 | Unxenepro npoektupasne Il yact 0 0 (3) 1 BMEHS47 4
(mo3. 44, 45)
OBIIO 10 0 9 19 31 50 4 1 1 1 30
CEMECTDP VIII - 10 yyeouu ceamunu
48 | HanmexxmHOCT M IMAarHOCTHKA HA 2 0 2 4 5 9 1 BMEHS48 3
MEXaTPOHHH CHCTEMH
49 | VHTenureHTHN NPOM3BOICTBEHN 2 0 2 4 5 9 1 BMEHS49 3
CHCTeMH
50 | Busnec Etnka 2 2 0 4 5 9 1 BMEHS50 3
51 | TexHWYECKO 3aKOHOAATENICTBO, 2 1 0 3 4 7 1 BMEHS51 3
CTaHapTH3alKUs ¥ YIIPaBJICHUE Ha
Ka4yecTBOTO
52 | U3bupaema aucruminHa 3 2 0 1 3 5 8 1 1 BMEHS52 3
53 | U36upaema qucrmiuiinHa 4 2 0 1 3 5 8 1 1 BMEHS53 3
54 | TlpenaumsioMeH MpOeKT 0 0 (3) 0 3) 1 BMEHS54 2
JIMIIOMEH MPOEKT JlunsiomHa pagora BMEHS55 10
OBLIO 22 | 3 | 6 21 | 29 50 J2la4a]1]2 30
3ABEJIEXKKWU:

1 Nz6mpaemute mucuumummau ( 103. N 44, 45, 52 u 53)ce akryanmsupat exeroqHo u ce npuemat ot @C va M.
2.WmxenepHoTo npoektupane | gact (mo3. 34, 35, 37,38,39) u 11 gacT (1103. 44, 45) ca n3bmpaemMu U ca 10 TeMaTHKaTa Ha
JIUCIUIUINHATE, IIOCOYEHH B CKOOHUTE.
3. OcMmu ceMecThp € eceT yueOHH CeIMUIIU U CEJIeM CEMUIM UTUIOMHO POEKTHPAHE.
4. Crynentute n3paboTBaT €[Ha KypcoBa paboTa 1mo u300p (IUCIUILIMHA 1M03. 52 Win 103.53).

III. OCHOBHHU ITAPAMETPHU HA YYEBHMUS I1JIAH:

1. Cpok Ha oGyueHnue: 4 ronuay, 8 cemecTnpa.
2. AyIMTOpHA 32€TOCT MO y4eOeH IJIaH:

006110 2355 ygaca, ot TIX:
Jlexuuu. 1290 ygaca;
CemuHapHu YIpa)kHEHUS 210 ygaca;
JlabopaTopHu YTpaKHEHUS: 855 gaca.

3. OO0 Opo¥i Mo3ULMHU HA YYeOHUTe TMCHUIIMHU: 54.
3.1. 3agbIKUTENHU: 39
3.2. U36upaemu: 4
3.3 Uyxn e3uK: 4

3.4 ®uznuecka kyntypa: 4
4. KonrpoJ:
4.1. U3nutu: 29 op.
4.2. Tekymu Ouenku: 15 Op.
4.3. Kypcosu Ilpoektu: 5 6p.
4.4. Kypcosu Pabotu: 11 6p.
5. lIpakTryecka NOAroToBKa: 8 ceaMuIN.

JEKAH Ha M@: .. .ccciviiiiinnnnnnnninnnnnnn
/nou. a-p JI. Iumurtpos/
[Tpuer na ®C na M® Ha 17.11.2009 roz. ¢ nporokoa Ne 3.
Yreepren or AC Ha TY-Codus va 16.12.2009r. ¢ mpoTtokox Ne 11.



CIIUCBK na 'PYIIMTE U3BUPAEMUTE JUCHUIIJINHA

MO ANCHUIIJIMHMU 44, 45, 52, 53 CE U3BUPA EJHA OT CJIEJHUTE CIIMCBLN:

I'pyna uzoupaemu qucunniauun: POBOTHU3HPAILIIA TEXHHKA

44. TIpomunieHu podboTu

45. Tlporpamupane u 1MarHOCTUKA HA IPOMUILLTICHH pOOOTH
52. MopenupaHne U CUMyJIUpaHe Ha pOOOTU3UPAHH CUCTEMH
53. Excrmoaranus v noaaphXKKa Ha MPOMUIIUIEHH POOOTH

I'pyna uzoupaemu qucuuniauun: PHHO U MUKPOMEXAHHYHA TEXHHKA

44. OnToeJIeKTPOHHHA H JIa3epHa TEXHUKA
45. MemuuuHcKa TeXHUKA

52. 3mepBarenHa TEXHUKA

53. Oduc TexHmka

JEKAH Ha M®: ....ccovvnvniiiiinnnnnnnnnnes
/nou. n-p JI. Iumurtpos/

[Tpuer na ®C na M® na 21.09.2010 rox. ¢ mporokon Ne 1



