Study plan valid from the academic year 2022/2023 Zatacznik nr 1 do Uchwaly Senatu Nr  z dnia 23 lutego 2022 r.

FIELD OF STUDY: TECHNICAL PHYSICS
Specialization of studies: Modern materials and measurement techniques, Medical Physics, Computational Physics
Level of study: 1st degree
Study profile: academic/general academic
Form of studies full-time
Hours (total) 1 year Il year Il year WV year
¢ Type of classes.
Lp| Name of the module (course) 2 £ £ £ £ £ £ £
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Obligatory modules (subjects) block - A
1 of physics 35 | 360 [180] 0 [ 0 [180] O | 60 60 E [ 12] 60 60 E [ 12] 60 60 E [ 11
analysis 11 [ 120 [ 60| o [ o [0 0] 30 30 e[ 7]s0 30 E[ 4
3|Physics revisions. 2 [ 15 [o[o]o|15]0 15 zi0{ 2
4 revisions. 2 [ 15 [o[o]o|15]0 15 zi0{ 2
5| initial physics lab 3 | a5 [o[o[as[o]0 45 zi0{ 3
2 | 30 [o]o[3][ofo 30 z0] 2
7]Finance and Accounting for Engineers (PHS) 2 30 | 3] 0]o0| 0] 0]a30 z0| 2
8| Methods of the measurement results 2 15 0jo0joji5] 0 15 zio| 2
9| aigebra with geometr 4 |60 [30[0]0]3]0 30 30 E[ 4
10[physics lab | 10| 90 [o]o]e[o]o 45 zi0[ 5 45 zi0[ 5
11 rechnical drawing 1 [ 55 [o[ofs[o]0 15 zi0[ 1
12|Electronics and electrical engineering 3 [ 30 J[oJo]olo 30 E[3
ﬁéeclmmcs lab 5 | 60 [o]o[e]ofo 60 20[ 5
14 methods of physics A IEEEIRNEIRED 30 30 E[a
15{physical Education 0 60 | 0|60 0|00 30 zio| o 30 zio| o
1 of quantum physics (8) 4 | 60 [30[ 0f30[ o]0 30 30 E[a
17] Atomic Physics (B) 2 30 [|0f|0jo0]oO 30 zI0| 2
18| Nuclear Physics (8) 2 [ 30 [0[o]o]o]o 30 z2i0[ 2
19]solid State Physics (B) 3 30 [30|o0o]o]o]o 30 E| 3
| 20|Engineering Graphics (B) 5 60 | 15| 0] 45| 0| 0 15 45 z0| 5
21)Physics lab Il A (B) 5 60 | 0| o0o|60] 0] O 60 zl0| 5
22| Technical ®) 2 30 15| 0| 0|15]| 0 15 15 zio| 2
23| Thermodynamics 1 15 15| 0| 00| O 15 zio| 1
4 of Technical Physics (B) 4 30 ||o]o 0 30 E | 4
25|physical Chemistry (B) 4 30 [s|o0of[0fo0]oO 30 E | 2
26| Ethics (PHS) 1 15 15| 0| 00| O 15 z/o| 1
27]ex 2 | 45 [0[o]o15]0 30 15 20] 2
28] Philosophy with Elements of Logic (PHS) 2 | 30 [15] o o]15] 0 15 5
Sum A 123 | 1470 [645] 60 [405] 360] 0 [120[ o [ 75 [120] o [ o [ 30 [120] o [ 60 [135] o [ o [ 28] 120[ 30135 60| o [ o [ 28] 165[30[135[15] o [ o [2a[eo[ o o [o[ o] o [ 845 o o [as[ofo[3[1s[ofo]1s
Block of elective / optional modules (subjects) - B Modern materials and measurement techniques
number of ECTS/ hours in sem 123 [ 1470 1470 315 30 315 28 345 28 345 24 60 8 60 3 30
1[Foreign language (8) 8 [[120 ] o120 0] 00 30 zi0] 2 30 zi0] 2 30 zi0] 2 30 E |2
2| Numerical methods for the andvisualiz] 4 | 60 | 15| 0 | 45 o 15 45 z20[ 4
3|Physical laboratory 11 B (B) 6 9 | 0] o]e|o]o %0 Zo | 6
4] condensed Matter Physics (B) 5 | 60 [30] 0 30| 0 30 30 E|s
5| piffraction and methods (B) 2 3 |3|o0ofo0ofo0ofoO 30 70| 2
6] Automation of measurements (B) 3 30 o] o]3]|o0o]o0 30 Zo | 3
7High vacuum and low 2 15 (15| 00| 0] o0 15 Zo | 2
8Physics of ®) 2 | 3 [30]of[ofofo 30 20| 2
9 of and testing of 4 3 45 [ 30| 0] 0] 0|15 30 15| E| 3
10 ®) 2 [ 30 [0[o]o]o]o 30
11| Magnetic materials (B) 1 15 15| 0] o000 15 Zzol 1
12)Spectroscopic methods (B) 3 30 [30]| 0] 0| 0] o0 30 £l 3
1 workshop (B) 2 | 45 [o]ofa] o]0 45 20[ 2
14 laboratory (B) 5 60 | o ofe6| 0] o0 60 /0| 5
15)Elements of programming (B) 3 30 [ o|Jof[3|o0]o0 30 /0| 3
Eigemmav ®) 9 60 | 0| 0| 0| o] 60 20]z0| 4 30
| 17|Elements of molecular spectroscopy (8) 2 | 15 [15]0[0fo0]0 = 2ol 2
18 ceramics and (B) 1 15 15| 0]o]o]o 5
19 Natural and synthetic polymers (B) 1 15 15| 0] o] o] o 15
20| Specialist Lecture (F) 2 30 [30|o0o]o]o]o 30
21|Radiation modification of materials (8) 2 [ 15 [1s{oJofo]o 15
Sum B 68 | 840 [315[120[300] 30 [ 7s[ o [oJ ol o[ oJoJofJ o3[ oJoJoJo[2]o[3]ofofof[o]2]15]3[a o] o] o[ 6][s[30]120]30] o[ o [22]9 [ o][135[0]as[o]23]105[0]0]0]30
number of ECTS/ hours in sem 68 | 840 840 0 30 2 30 2 90 6 85 22 270 23 135
Block of elective / optional modules (subjects) - C Medical Physics.
1[Foreign language (8) 8 [ 120 o120 0] 00 30 zi0] 2 30 zi0] 2 30) zi0] 2 30 E | 2
2] of Geometric and Wave Optics (B) 2 30 ||o0jojo]fo 30 E
3|Anatomy and (B) 2 30 [3]| 0] 0| 0] o0 30 E
4|Anatomy and of eyesight (B) 1 15 5] 0 0 0 0 15 z/0 | 1
5| Atomic Law and Radiation Protection (8) 2 [ s [1s[oJofo]o 15 zo| 2
6] x-ray devices and nuclear devices (B) 2 15 [18)0jo0joOo]oO 15 20| 2
|_7|hysical biochemistry (8) 3 [ 30 [o[oJo]o]o 30 z0] 3
8|Radiation detection. Dosimetry (8) 2 | 15 [15s] oo o]0 15 z0] 2
9] Medical Physics Lab (8) 6 | 0o Jo[ofJeo|[o]o 90 z0] 6




10]instrumental optics (B) 2 3 [)o0jojo)o 30 z0)| 2
p | of ionizing radiation with matter (B) 2 15 |18)0jo0jo)o 15 z0)| 2
12|Biological effects of ionizing radiation (B) 2 15 5| o0jojojo 15 E[ 2
6 | 75 [0[o]ass|o]o 30 a5 El s
14)Physical methods of medical diagnosis and therapy (| 2 30 |]ojojo]o 30 9| 2
| 15| Etements of programming (&) 2] 30 [ofofa[ofo 30 zo| 2
16)Nuclear methods lab (B) 7 5 0OJo|75[ 0] 0 75 zo| 7
17|seminar (8) 9 [0 [o[ofo]o]eo 30[zi0] 4 30 [zo] 5
18| Medical Imaging () 2 [ 30 [o[o]o]o]o 30 zi0] 2
19]clinical laboratory (8) 6 | 5 [olo|7]|o0 75 20| 6
Sum C 68 | 795 [300[120[315] o [eof o [oJ oJofoJoJofJofs[ofJoJoJo[2]o[3[oJoJoflo[2]se0]3]ofof o] ofs]is[30]o[ofof o[22]7]0][1s0[of3[o]23]30[of7s[o]30][o]13
number of ECTS/ hours in sem 68 | 795 795 0 0 2 0 2 0 6 255 22 255 23 135 13
Block of elective / optional modules (subjects) - D - Computational Physics
1 [Foreign language () 8 120 o120 0] o]0 30 z20[ 2 30 z20[ 2 30 z20[ 2 30 E |2
2 [introduction to operating systems (8) 2 [ 30 [o[o]s[o]o 30 2
3 |Building computers (8) 2 [ 15 [1s[oJofo]o 15 z0] 2
4 |Algorithms in computational physics (B) 2 [0 [1s[o]1s[ o]0 15 15 E | 2
5 |Microcontrollers and their application (B) 4 | as[oJo]as[o]o 45 z0] 4
6 |Analog and digital measurement (8) 3 [ 30 [o[oJo]o]o 30 z0] 3
7 |interfaces and control of control-measurement syster] 3 | 45 [ 15[ 0o [ 30| o | o 15 30 E |3
8 |Engineering application programs (B) 8 [ 0o [o[ofew[o]o 45 z0] 4 45 el 4
9 |Programming languages (8) 9 105 [o[o]n[o]o 15 30 z0] a]1s 45 El s
10 [Modeling and simulations of technical systems (B) 4 | a5 [15s] 03000 15 30 210 4
11]IT project management (B) 1[5 Jo[oJo]1s]o 15| [zo 1
12 Data processing and visualization methods (8) 3 [ 30 [ofofa[o]o 30 20] 3
13| Modeling of physical processes (B) 2 [ 30 [0[o]o]o]o 30 20] 2
14seminar (8) 9 [ 60 [o[of[o]o]e0 30|zi0] 4 30 |zo] 5
15 [Numerical methods (8) 6 | 75 [0[o]as| o]0 30 45 E| s
16 | Quantum computing (B) 2 [ 30 [0[o]ofo]o 30 20| 2
Sum D 68 | 795 |210]120]390f 15 60| o | o [ o [ o | o o [oJo 3 ofofolo[2]of3]ofof[of]ol|2] 1533 ofofo]|s]|75]30[1s/0o] o] o [22]60[ 0 [150]15[30]0[23]60]0[a5]0[30] 0|13
number of ECTS/ hours in sem 68 | 795 795 0 0 2 30 2 5 6 70 22 255 23 135 13
Sum A+B 191 | 2310 [960] 180] 705] 390] 75 [120] o [ 75 [120] o | o 30 [120] 30 ] 60 [1a5] o [ o | 30 [120] 60 135] 60 ] o [ o [ 30| 180 Jeo] 180] 15] o | o | 30 [165] 30 120]30] o | o 30135 o [135]15[4s] o[ 26 [120] oJ oJ15[30] 0 [ 15
Sum A+C 191 | 2265 [9a5] 180] 720 360 60 [ 120] o | 75 [120] o | o [ 30 [ 120] 30| 60 [135] o | o | 30 120] 0] 135] 60| o [ o | 30| 225[eof 135]15] o | o | 30 [195]30f o[ o] o] o ]30]120] o [150]15[30] of26]45]of7s[15[30] 0|15
Sum A+D 191 | 2265 [ 855] 180] 795] 375] 60 [ 120] 0 | 75 [120] o | o | 30 [ 120] 30| 60 [ 135] o | o | 30 [120] 60 135] 60| o | o | 30| 180 feof 165]15] o | o | 30 [135]30f 165 o] o | o 30105 o [150]30f30] of26] 75 0of4s]15[30] 0|15
Sum of hours per sem
Student internships 3 90! 90! 90| Z/0| 3]
Science camps
Program tours
Field exercises
The minimum number of ECTS points for general i 5 s 15 20 1
university classes or in another field of study
Tthesis and its defense (diploma examination) 15 o
ECTS points per semester

1%
g
3

210] 2370‘570‘270‘795‘375‘ 60‘120‘ 0 ‘ 75‘120‘ 0 ‘ 0 ‘ 30‘120‘ 30‘ 60‘135‘ 0 ‘ 0 ‘ 30‘120‘ 60‘135‘ 60

0 ‘ 0‘30‘1&0‘60|165|15‘ 0 ‘ 0‘30‘135[30|165|0l 0[ 0 l30l120| 90|150l30|30l:¢| 30[75l0|45l15|30| 0|15

Note!: The student should complete the basic course and one selected specialization.

The ECTS points are as follows: basic subjects: 123, each specialization - 68, internships - 3, diploma thesis - 15, general lecture - 1

In addition, the student is obliged to!
1. Participation in classes organized within the faculty / university in the field of intellectual property protection, occupational health and safety and ergonomics.

2. Preparation of a diploma thesis. Internship after the 3rd year of studies, not shorter than 3 weeks =90 h
3. The supervisor include 15 hours for running the diploma lab

Approved at ihe Faculy Council meeting o :

*/ sample number of points
A - block of modules (subiects) obligatory for all students of a given field of study and specialization

B, C, D - a block of elective / optional modules (subiects), including specialization or specialization (minimum 30% of the total number of ECTS points)

In the case of 3.5-year and 5-year studies, the appropriate number of columns should be added, and in the case of 1.5-year and 2-year studies, the appropriate number of columns should be removed. The number of lines can be increased as needed. Detailed
information on the structure of the study plan can be obtained from the Department of Education

In the case of studies with an academic profile, the symbol should be placed next to the name of the research subject: (B)

Symbols: WY-lecture, CA-exercises, LB-lab, KW-tutorial, SM-seminar, E-exam, Z- pass, Z/O pass with grade included in the average































