PLAN DE iNVATAMANT valabil incepand din anul universitar 2026-2027

UNIVERSITATEA BABES-BOLYAI CLUJ-NAPOCA
FACULTATEA DE FIZICA

Domeniul: FIZICA 5 5

Programul de studii: FIZICA COMPUTATIONALA / COMPUTATIONAL PHYSICS
Limba de predare: ENGLEZA

Titlul absolventului: master

Durata studiilor: 4 semestre

Forma de invdtimant: cu frecventa

Tipul programului de master: de cercetare

I. CERINTE PENTRU OBTINEREA DIPLOMEI DE MASTER
120 de credite din care:
109 de credite la disciplinele obligatorii;
11 credite la disciplinele optionale;
Si
10 de credite la examenul de sustinere a disertatiei

Pentru a ocupa posturi didactice in invatamantul liceal, postliceal si universitar, absolventii trebuie sa
posede Certificat de absolvire a Programului se studii psihopedagogice, Nivelul 11, a Departamentului
pentru pregatirea personalului didactic. Disciplinelor Departamentului li se repartizeaza 30 de credite
(+ 5 credite aferente examenului de absolvire)

II. DESFASURAREA STUDIILOR (in numir de siptimani)

Digitally signed by
VERIFICAT Patricia Rechisan

Date: 2026.04.21
12:25:12 +03'00'

Compartimentul
Curriculum

III. NUMARUL ORELOR PE SAPTAMANA

Semestrul I Semestrul 11

Anul I 18 18

Anul I 25 24

A‘ct1v1t‘at1 Sesiune de L.P Stagii de Vacanti
didactice examene .
SemI | SemII 1 \4 R comasate | practica iarna prim vara
Anul I 14 14 3 3 2 0 0 3 1 12
Anul I1 14 12 3 2 1 0 15 3 1 1
RECTOR, DECAN,

Prof. univ. dr. Daniel-Ovidiu DAVID

Prof. univ. dr. Daniel-Aurelian ANDREICA

IV. EXAMENUL DE DISERTATIE
Perioada iunie-iulie (1 sdptamana)
Proba: Prezentarea si sustinerea lucrarii de disertatie - 10 credite

V. MODUL DE ALEGERE A DISCIPLINELOR OPTIONALE
Sem. 2: Se alege o disciplina (1) din pachetul optional 1 (FMX3204)
Sem. 4: Se alege o disciplina (2) din pachetul optional 2 (FMX3405)

in contul a cel mult 3 discipline optionale, studentul are dreptul si
aleagd 3 discipline de la alte specializdri ale facultatilor din
Universitatea Babes-Bolyai, respectand conditionarile din planurile de
invatamant ale respectivelor specializari.

VI. UNIVERSITATI DE REFERINTA DIN TOP 500:
University of Oxford, (UK)

Grenoble Alpes University (FR)

Technical University Munich (GE)

Karlsruhe Institute of Technology (GE)

Autonomous University of Madrid (SP)

DIRECTOR DE DEPARTAMENT,
Conf. univ. dr. Ferenc JARAI-SZABO
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VII. TABELUL DISCIPLINELOR
ANUL I, SEMESTRUL 1
Credite Ore fizice Ore alocate studiului Forme de evaluare Felul
COD DENUMIREA DISCIPLINELOR LTS siptimanale . va discinlin
C | s [p | F I T | E [ C | vp P
FME1108 Smlletru si stmc.turl in fizica solidului / Symmetries and structures in 4 ! ) 0 ) 5 7 B DF
solid state physics
FME2102 Complemente d.e fizica atomului §i moleculei / Advanced Atomic and 6 ) ) 0 3 g 1 E DF
Molecular Physics
FME1109 Fizica materiei condensa‘w. i fizica st?tlstlca avansatd / Advanced 6 ) ) 0 3 g 1 B DF
condensed matter and statistical physics
Metodologia elaborarii lucrarilor stiintifice. Etica si integritate
FMEO0105b |academica / Methodology for Scientific Writing. Academic Ethics and 3 2 1 0 3 2 5 E DC
Integrity
1 i lecul A Molecul
FME2105 Complemente de spectroscopie moleculara / Advanced Molecular 5 ) 1 0 3 6 9 c DF
Spectroscopy
Rezol 1 in limbaj ivel
FME3207 | ezolvare de prob’eme Prm '1mbaje de program'are de nive 6 ) 0 ) 4 7 1 c DS
inalt/Problem solving with high level programming languages
TOTAL 30 11 5 2 18 36 54 6 0 0 6
ANUL I, SEMESTRUL 2
Credite Ore fizice Ore alocate studiului | Forme de evaluar Felul
CoD DENUMIREA DISCIPLINELOR - siptiménale CAoSHTe SO | e e R discintinei
C S [P | F I T E C_ [ vp P
FME3204 Ap'licarea metodelor. de programare orie'ntaté obiect in fizica / Object- 6 0 ! 3 g 1 E DS
Oriented Programming Applied to Physics
FME3210 |Simulari Multiphysics / Multiphysics Simulations 6 2 0 2 4 7 11 E DS
FME3208 |Informaticad Cuantica / Quantum Computing 6 2 0 2 4 7 11 E DS
FME3209 [Analiza si reprezentare de date / Data Analysis and visualization 6 0 0 3 3 8 11 C DS
FMX3204 |Curs Optional 1/ Elective Course 1 6 2 0 2 4 7 11 DS
TOTAL 30 8 0 10 18 37 55 4 1 0 5




Pag. 3

2027-2028
ANUL II, SEMESTRUL 3
Credite Ore fizice Ore alocate studiului | Forme de evaluare Felul
CoD DENUMIREA DISCIPLINELOR LTS siptimanale e va discinlin
C | s [ip | ¥ 1 T | E | C [ vp P
FME3304 [Practica cercetare / Research Traineeship 30 0 0 25 25 29 54 VP DS
TOTAL 30 0 25 25 29 54 0 0 1 1
ANUL II, SEMESTRUL 4
Credite Ore fizice Ore alocate studiului | Forme de evaluare Felul
COD DENUMIREA DISCIPLINELOR LTS siptimanale e va discinline
C | s [ip | ¥ 1 T | E | C [ vp P
FME3401 Calcu.Ie numerice in fizica atomica / Numerical Computations in 5 0 5 4 6 10 E DS
Atomic Physics
Metode de simulari stohastice in fizica statistica cu aplicatii
FME3402 [interdisciplinare / Methods of Stochastic Simulations in Statistical 5 3 0 2 5 5 10 E DS
Physics. Interdisciplinary Applications
Sisteme de comunicatii pentru hardware incorporat / Communication
FME3405 Systems for Embedded Hardware > 2 0 ! 3 7 10 E DS
FME3205 [Sisteme complexe si retele / Complex Systems and Networks 5 2 0 1 3 7 10 E DS
FMX3405 |Curs optional 2 / Elective Course 2 5 2 0 2 4 6 10 E DS
FME3407 |Elaborarea lucrarii de disertatie / Dissertation Thesis Writing 5 0 0 5 5 5 10 VP DS
TOTAL 30 11 0 13 24 36 60 5 0 1 6
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DISCIPLINE OPTIONALE (DOP)

COD DENUMIREA DISCIPLINELOR CErg’}i;e s;):;rg;ilc:le Ore alocate studiului | Forme de evaluare dislthll-l .
C s [ | F | 1 [ T E | C | vp plinel

FMX3204 PACHET OPTIONAL 1 (An I, Semestrul 2)
FME3404 gfcigélr?ilefs)roprietatilor moleculare / Computation of Molecular 6 ) 0 ) 4 7 1 E DS
FME1404 |Nanostructuri si aplicatii / Nanostructures and Applications 6 2 1 1 4 7 11 E DS
FMX3405 PACHET OPTIONAL 2 (An II, Semestrul 4)
FME3206 [Procesarea digitala a semnalelor / Digital Signal Processing 5 2 0 2 4 6 10 E DS
FME1401 [Fizica straturilor subtiri / Thin Film Physics 5 2 1 0 3 7 10 E DS
FME3201 |Simularea spectrelor / Spectra Simulation 5 2 0 2 4 6 10 E DS
TOTAL CREDITE / ORE PE SAPTAMANA / EVALUARI / DISCIPLINE 11 4 0 4 8 13 21 2 0 0 2
TOTAL ORE FIZICE / TOTAL ORE ALOCATE STUDIULUI 2 lg 1 32 104 ;;2 274
PROCENT DIN NUMARUL TOTAL DE DISCIPLINE 11,11%

PROCENT DIN NUMARUL TOTAL DE ORE FIZICE

9,11%
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DISCIPLINE FACULTATIVE (DFA I)

COD DENUMIREA DISCIPLINELOR (;Eré(’}i;e s;:;g;f:le Ore alocate studiului | Forme de evaluare . Ffellll.l .
C s e | F | 1 | T E | c | vp |00
An I, Semestrul 1
Orice curs de la o altd specializare MASTER a Facultatii de Fizica /
FMXO0101 [Course from an other MASTER specialization of the Faculty of 4 2 1 1 4 3 7 VP DC
Physics
An I, Semestrul 2
Orice curs de la o altd specializare MASTER a Facultitii de Fizica /
FMX0201 |Course from an other MASTER specialization of the Faculty of 4 2 1 1 4 3 7 VP DC
Physics
An II, Semestrul 3
Orice curs de la o altd specializare MASTER a Facultitii de Fizica /
FMX0301 Course from an other MASTER specialization of the Faculty of 4 2 ! ! 4 3 7 VP be
An 11, Semestrul 4
Orice curs de la o altd specializare MASTER a Facultatii de Fizica /
FMX0301 Course from an other MASTER specialization of the Faculty of 4 2 ! ! 4 4 8 vP bC
TOTAL CREDITE / ORE PE SAPTAMANA / EVALUARI / DISCIPLINE 16 8 4 4 16 13 29 0 0 4 4
TOTAL ORE FIZICE / TOTAL ORE ALOCATE STUDIULUI 30 ;3 15 60 15177 117
PROCENT DIN NUMARUL TOTAL DE DISCIPLINE 22,22%
PROCENT DIN NUMARUL TOTAL DE ORE FIZICE 5,25%
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DISCIPLINE FACULTATIVE TRANSVERSALE (DFA II)

. Ore fizice e .
CoD DENUMIREA DISCIPLINELOR (lfaré(’}lée siptimanale Ore alocate studiului Forme de evaluare disl::iehllilnei
C s e | F | 1 | T E | C | vp P
Semestrul 1 / Semestrul 2 / Semestrul 3 / Semestrul 4
FAU000X |Fundamente de antreprenoriat / Fundamentals of Entrepreneurship 3 2 0 0 2 3 5 VP DC
FEU000X Fundamente de educape. gmamsta (Teorlg argumentarii) / 3 ) 0 0 ) 3 5 VP DC
Fundamentals of humanities (Argumentation theory)
TOTAL CREDITE / ORE PE SAPTAMANA / EVALUARI / DISCIPLINE 6 4 0 0 4 6 10 0 0 2 2
TOTAL ORE FIZICE / TOTAL ORE ALOCATE STUDIULUI 56 506 0 56 18440 140
PROCENT DIN NUMARUL TOTAL DE DISCIPLINE 11,11%
PROCENT DIN NUMARUL TOTAL DE ORE FIZICE 4,90%

Un student poate alege o disciplina facultativa transversala o singura data pe parcursul unui ciclu de studii, in oricare din semestrele in care aceasta este predata. Atunci cand studentul
introduce o disciplind facultativa transversala in Contractul Anual de Studii, litera X din codul disciplinei va fi inlocuitd cu numarul semestrului in care disciplina este studiata (1 sau

2).

TOTALURI DISCIPLINE FACULTATIVE (DFA I + DFA II)

Credite ,O rf ﬁflce Ore alocate studiului Forme de evaluare Total
saptamanale s e
ECTS discipline
C S LP F 1 T E C VP
TOTAL CREDITE / ORE PE SAPTAMANA / EVALUARI / DISCIPLINE 22 12 4 4 20 19 39 0 0 6 6
TOTAL ORE FIZICE / TOTAL ORE ALOCATE STUDIULUI 56 11156 = = ;‘5"17 =L
PROCENT DIN NUMARUL TOTAL DE DISCIPLINE 33,33%

PROCENT DIN NUMARUL TOTAL DE ORE FIZICE

10,16%
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ANEXA 1 - STRUCTURA PLANULUI DE iINVATAMANT PE TIPURI DE DISCIPLINE

DISCIPLINE FUNDAMENTALE (DF)

. Ore fizice c .
CcoD DENUMIREA DISCIPLINELOR CEré(;lée siptimanale Ore alocate studiului Forme de evaluare disl;“iellllilnei
C s e | F | 1 | T E | C | vp P
Semestrele 1 - 3 (14 siptimani)
FMEL108 Simetrii si struc.turi in fizica solidului / Symmetries and structures in 4 1 1 0 ) 5 7 E DF
solid state physics
FME2102 Complemente d? fizica atomului si moleculei / Advanced Atomic and 6 ) | 0 3 3 1 E DF
Molecular Physics
EME1109 Fizica materiei condensat§ 51 fizica st;atisticé avansata / Advanced 6 ) 1 0 3 g 1 E DF
condensed matter and statistical physics
1 i lecul A Molecul
FME2105 Complemente de spectroscopie moleculara / Advanced Molecular 5 ) ) 0 3 6 9 E DF
Spectroscopy i} - i}
TOTAL CREDITE / ORE PE SAPTAMANA / EVALUARI / DISCIPLINE 21 7 4 0 11 27 38 0 0 4
TOTAL ORE FIZICE / TOTAL ORE ALOCATE STUDIULUI 28 15564 0 154 g;g 332
PROCENT DIN NUMARUL TOTAL DE DISCIPLINE 22,22%

PROCENT DIN NUMARUL TOTAL DE ORE FIZICE

13,49%
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DISCIPLINE DE SPECIALIZARE (DS)

. Ore fizice s
COD DENUMIREA DISCIPLINELOR CEré(’?;e siptimanale Ore alocate studiului | Forme de evaluare disl;“iellllilnei
C s e | F ] 1 [T E [ vp P
Semestrele 1 - 3 (14 siptimani)
EME3207 }{ezolvare de prob?eme prin .11mbaje de programare de nivel 6 ) 0 ) 4 7 1 B DS
inalt/Problem solving with high level programming languages
FME3204 Ap.hcarea metodelor. de programare orle.ntata obiect in fizicd / Object- 6 ) 0 | 3 g 1 E DS
Oriented Programming Applied to Physics
FME3210 |[Simulari Multiphysics / Multiphysics Simulations 6 2 0 2 4 7 11 E DS
FME3208 |Informatica Cuantica / Quantum Computing 6 2 0 2 4 7 11 DS
FME3209 [Analiza si reprezentare de date / Data Analysis and visualization 6 0 0 3 3 8 11 DS
FMX3204 |Curs Optional 1 / Elective Course 1 6 2 0 2 4 7 11 E DS
FME3304 [Practica cercetare / Research Traineeship 30 0 0 25 25 29 54 VP DS
TOTAL 66 10 0 37 47 73 120 5 1 7
Semestrul 4 (12 siptamani)
FME3401 Calcu.Ie numerice in fizica atomica / Numerical Computations in 5 ) 0 5 4 6 10 E DS
Atomic Physics
Metode de simulari stohastice in fizica statistica cu aplicatii
FME3402 [interdisciplinare / Methods of Stochastic Simulations in Statistical 5 3 0 2 5 5 10 E DS
Physics. Interdisciplinary Applications
Sisteme de comunicatii pentru hardware incorporat / Communication
FME3405 Systems for Embedded Hardware > 2 0 ! 3 7 10 E DS
FME3205 [Sisteme complexe si retele / Complex Systems and Networks 5 2 0 1 3 7 10 E DS
FMX3405 |Curs optional 2 / Elective Course 2 5 2 0 2 4 6 10 E DS
FME3407 |Elaborarea lucrarii de disertatie / Dissertation Thesis Writing 5 0 0 5 5 5 10 VP DS
TOTAL 30 11 0 13 24 36 60 5 1 6
TOTAL CREDITE / ORE PE SAPTAMANA / EVALUARI / DISCIPLINE 96 21 0 50 | 71 | 109 | 180 [ 10 2 13
TOTAL ORE FIZICE / TOTAL ORE ALOCATE STUDIULUI 272 926 674 246 ;:gg 2400
PROCENT DIN NUMARUL TOTAL DE DISCIPLINE 72,22%

PROCENT DIN NUMARUL TOTAL DE ORE FIZICE

82,84%
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DISCIPLINE COMPLEMENTARE (DC)

. Ore fizice s
CcoD DENUMIREA DISCIPLINELOR CEr(e:c’;l;e siptimanale Ore alocate studiului Forme de evaluare disl;“iellllilnei
C s e | F | 1 | T E | C | vp P
Semestrele 1 - 3 (14 siptimani)
Metodologia elaborarii lucrarilor stiintifice. Etica si integritate

FMEO105b academica / Methodology for Scientific Writing. Academic Ethics and 3 2 ! 0 3 2 3 E be

TOTAL CREDITE / ORE PE SAPTAMANA / EVALUARI / DISCIPLINE 3 2 1 0 3 2 5 1 0 0 1

TOTAL ORE FIZICE / TOTAL ORE ALOCATE STUDIULUI 28 i; 0 42 gﬁ 70

PROCENT DIN NUMARUL TOTAL DE DISCIPLINE 5,56%

PROCENT DIN NUMARUL TOTAL DE ORE FIZICE

3,68%




Pag. 10

ANEXA 2 - BILANTURI SI STATISTICI

BILANT GENERAL
ORE ALOCATE STUDIULUI o NR. DE CREDITE
COD DISCIPLINE ORE FIZICE F I T Yo AN AN I
1 OBLIGATORII 1038 1038 1690 2728 91% 54 55
2 OPTIONALE 104 104 170 274 9% 6 5
TOTAL 1142 1142 1860 3002 100% 60 60
BILANT PE TIPURI DE DISCIPLINE
< NR. ORE PROCENT NR. TOTAL PROCENT
TIP DISCIPLINA FI1ZICE ORE FIZICE ORE TOTAL ORE
DISCIPLINE FUNDAMENTALE DF 154 13,49% 532 17,72%
DISCIPLINE DE SPECIALIZARE DS 946 82,84% 2400 79,95%
DISCIPLINE COMPLEMENTARE DC 42 3,68% 70 2,33%
TOTAL 1142 100,00% 3002 100,00%

ORE DE PRACTICA

NUMARUL ORELOR DE PRACTICA (firi practica pentru elaborarea lucririi de disertatie):

350

NUMARUL ORELOR DE PRACTICA PENTRU ELABORAREA LUCRARII DE

TOTAL ORE PRACTICA

350

ORE DESTINATE ELABORARII LUCRARII DE DISERTATIE, INCLUSIV ORE DE

[NUMARUL ORELOR DESTINATE ELABORARII LUCRARII DE DISERTATIE:

60

ORE PE ANI DE STUDII
NUMAR ORE ANUL I 1526
NUMAR ORE ANUL 11 1500

NUMAR ORE DE APLICARE PRACTICA/NUMAR ORE DE CURS

NUMAR ORE DE CURS

398

NUMAR ORE DE APLICARE PRACTICA

744

RAPORT ORE DE APLICARE PRACTICA/ORE DE CURS

1,87
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ANEXA 3 - ETICHETE OBIECTOVE DE DEZVOLTARE DURABILA

ETICHETE ODD (OBIECTIVE DE DEZVOLTARE DURABILA / SUSTAINABLE DEVELOPMENT GOALS)

Eticheta generala pentru Dezvoltare durabila

SANATATE EDUCATIE
S BUNASTARE DE CALITATE

[ | I

e T I G R
DURABLE RESPONSABLE s EFCENTE REALIZAREA
) ‘.-..- 2 OBIECTIVELOR
—
| C |0 @ e | ¥ | &

Nu se aplica nici o eticheta.
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ANEXA 4 - COMPETENTELE OFERITE DE PROGRAM

COMPETENTE DOBANDITE iN URMA ABSOLVIRII PROGRAMULU DE STUDII

Cod COMPETENTE PROFESIONALE
competenti | PROFESSIONAL COMPETENCES
CP1 Utilizarea cunostintelor aprofundate de fizica, matematica si programare in diferite domenii multidisciplinare si interdisciplinare.
Using in-depth knowledge of physics, mathematics, and programming in various multi- and inter-disciplinary fields.
Utilizarea de sisteme informatice de control si pilotare a echipamentelor, precum si de softuri dedicate pentru prelucrarea, modelarea sau simularea unor fenomene
stiintifice complexe.
CP2 . : ) - ) . : , . . . . . .
Using computer systems for controlling and driving equipments, as well as dedicated software programmes for processing, modelling, and simulating a series of complex
scientific phenomena.
Valorificarea cunostintelor aprofundate de fizicd, matematica si programare pentru elaborarea de softuri dedicate, respectiv proiectarea si realizarea de interfete in vederea
CP3 culegerii si prelucrarii datelor experimentale.
Making effective use of in-depth knowledge of physics, mathematics, and programming in order to develop dedicated software programmes, as well as to design
and produce interfaces for gathering and processing experimental data.
Utilizarea la nivel Tnalt a tehnologiei informatiei si a comunicarii electronice in vederea analizei, modelarii, simularii si sintezei datelor provenite din diferitele ramuri ale
CP4 fizicii sau alte domenii inrudite.
Using advanced information technology and electronic communication in order to analyse, model, simulate, and aggregate data from various branches of physics or
other related fields.
CP5 Rezolvarea problemelor avansate de fizica computationala prin utilizarea de instrumente matematice si informatice specifice (analitice, numerice, statistice).
Solving advanced problems of computational physics by means of field-related mathematical and computer instruments (analytical, numerical, or statistical tools).
CP6 Comunicarea ideilor stiintifice complexe, a concluziilor experimentelor sau a rezultatelor unui proiect stiintific.
Communicating complex scientific ideas, findings of experiments, or outcomes of a scientific project.
Cod COMPETENTE TRANSVERSALE
competentii | TRANSVERSAL COMPETENCES
Realizarea sarcinilor profesionale in mod eficient si responsabil, cu respectarea legislatiei si a deontologiei specifice domeniului.
CT1 . . ) . . . L ) . o .
Accomplishment of professional tasks in an effective and responsible manner, in compliance with the field-specific legislation and code of ethics.
T2 Aplicarea tehnicilor de munca eficienta in echipd multidisciplinara pe diverse paliere ierarhice.
Implementation of effective interdisciplinary teamwork methods at various hierarchical levels.
T3 Utilizarea eficienta a surselor informationale si a resurselor de comunicare si formare profesionald asistata atét in limba materna, cét si in limba engleza.

Effective use of information sources, as well as communication and professional assisted training resources in both mother tongue and English.
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ANEXA 5 - REZULTATELE INVATARII

REZULTATELE INVATARII SPECIFICE PROGRAMULUI DE STUDII

Rezultatele invitarii corespunzitoarea Disciplinelor Fundamentale (DF)

Cod Cunostinte si intelegere Abilititi academice specifice Responsabilitate si autonomie
competentii | Knowledge and understanding Specific academic skills Responsibility and autonomy
1.Studentul/absolventul abordeaza independent si
riguros conceptele avansate de fizica, asumandu-si
responsabilitatea pentru acuratetea si profunzimea
1. Studentul/absolventul descrie. explica si propriei intelegeri, identificand si remediind activ
ir;te reteazi concete. teorii ;incir) i H;O dele si 1.Studentul/absolventul formuleaza, aplica si analizeaza critic |lacunele din cunostinte si prezentand explicatiile
CP1,CP3, e irsvansate al ﬁzif:) i ’ P piL, > |concepte, teorii, principii, modele si legi avansate ale fizicii.  |teoretice cu onestitate intelectuala.
CT1,CT2, g ) . ) 1.The student/graduate articulates, applies, and critically 1.The student/graduate engages independently and
1.The student/graduate describes, explains, and . L. . . . .
CT3 ) ; analyzes advanced concepts, theories, principles, models, and |rigorously with advanced physics concepts, taking
interprets advanced concepts, theories, . o .
rinciples, models and laws of physics laws of physics. responsibility for the accuracy and depth of his/her
principies, PRYSICS. own understanding, actively identifying and
addressing gaps in knowledge, and presenting
theoretical explanations with intellectual honesty.
2. Studentul/absolventul selecteaza, aplica si valideazd metode
analitice si modele teoretice adecvate pentru investigarea si e g o
. . . P . R & L 2. Studentul/absolventul formuleaza si justifica
2. Studentul/absolventul stabileste metode de descrierea fenomenelor si proceselor fizice, evaluand critic independent aleserea cadrelor analiti;:e «i 2 modelelor
analizd, modele adecvate pentru investigarea si ipotezele, aproximarile si domeniile de validitate ale fiecarui entfu descriere%l fenomenelor fizice si ’
descrierea proceselor si fenomenelor intampinate [model si comparand predictiile analitice cu rezultatele ?nter discivlinare. asumandu-si res on,sabilitatea entru
CP1,CP3, |in domeniul fizicii si din domenii conexe. experimentale sau computationale. ricoarea Sr: coere’nta analizei ’ P P
CP5, CT1, |2.The student/graduate establishes the proper 2. The student/graduate selects, applies, and validates & ’ ’ o
. ; .. . : ) 2.The student/graduate independently formulate and
CT2, CT3 |analysis methods and modelt for the investigation |appropriate analytical methods and theoretical models for the

and description of phenomena and processes
faced from the field of physics or from connected
 fields.

investigation and description of physical phenomena and
processes critically assessing the assumptions,
approximations, and domains of validity of each model and
comparing analytical predictions with experimental or
computational results.

justify the choice of analytical frameworks and
models for describing physical and interdisciplinary
phenomena, taking responsibility for the rigor and
consistency of the analysis.
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CP2, CP4,
CT1, CT2,
CT3

3. Studentul/absolventul indentificad metode si
tehnici de masurare precum si echipamentele
experimentale necesare pentru investigarea
proceselor si fenomenelor intdmpinate in domeniul
fizicii si din domenii conexe.

3.The student/graduate identifies the proper
measurements methods and protocols along with
the required experimental intrument for the
investigation of phenomena and processes faced
from the field of physics or from connected fields.

3. Studentul/absolventul selecteaza si aplicd metode de
masurare, protocoale experimentale si instrumentatie adecvate
pentru investigarea fenomenelor si proceselor fizice, inclusiv a
celor intalnite in contexte interdisciplinare, evaluand
adecvarea, sensibilitatea, precizia si limitarile fiecarei tehnici
in raport cu cerintele specifice ale investigatiei.

3.The student/graduate selects and applies appropriate
measurement methods, experimental protocols, and
instrumentation for the investigation of physical phenomena
and processes, including those encountered in
interdisciplinary contexts, evaluating the suitability,
sensitivity, precision, and limitations of each technique in
relation to the specific requirements of the investigation.

3. Studentul/absolventul 1si asuma responsabilitatea
independenta pentru planificarea si desfasurarea
investigatiilor experimentale in conformitate cu
protocoalele de masurare si standardele de siguranta
stabilite, ludnd decizii informate privind selectarea si
calibrarea instrumentelor.

3. The student/graduate takes independent
responsibility for planning and conducting
experimental investigations according to established
measurement protocols and safety standards, making
informed decisions about instrument selection and
calibration.

CP2, CP4,
CP5, CT1,
CT2, CT3

4. Studentul/absolventul identifica metode
avansate de reprezentare, stocare, analizare si
vizualizare a datelor obtinute prin masuraturi
experimentale sau furnizate de modele numerice.
4. The student/graduate identifies advanced
methods for the representation, storage, analysis
and visualization of data obtained from
experimental measurements or from numerical
modeling.

4. Studentul/absolventul selecteaza si aplica metode avansate
de reprezentare, stocare, analiza si vizualizare a datelor (de ex.
tehnici statistice, reducerea dimensionalitatii, gestionarea
bazelor de date si biblioteci moderne de vizualizare) pentru
procesarea si interpretarea eficientd a seturilor mari de date
provenite din masuratori experimentale sau simulari numerice,
extragand informatii cu semnificatie fizica si cuantificand
corespunzator incertitudinile.

4.The student/ graduate selects and applies advanced methods
for data representation, storage, analysis, and visualization
(ex. statistical techniques, dimensionality reduction, database
management, and modern visualization libraries) to effectively
process and interpret large datasets originating from
experimental measurements or numerical simulations,
extracting physically meaningful information while properly
quantifying uncertainties.

4. Studentul/absolventul ia decizii independente si
justificate privind fluxurile de lucru cu date, asumandu
si responsabilitatea pentru integritatea datelor,
reproductibilitatea rezultatelor si raportarea
transparenta a tuturor etapelor de procesare, filtrelor
sau transformarilor aplicate, asigurandu-se ca
concluziile reflecta fidel datele subiacente, fara
distorsionare sau prezentare selectiva.

4. The student/graduate makes independent and
justified decisions regarding data workflows taking
responsibility for data integrity, reproducibility of
results, and transparent reporting of any processing
steps, filters, or transformations applied, ensuring
that conclusions faithfully reflect the underlying data
without distortion or selective presentation.
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Rezultatele invitarii corespunzitoarea Disciplinelor de Specializare (DS)

5. Studentul/absolventul identifica elementele
teoretice fizice si matematice necesare pentru
descrierea si modelarea a fenomenelor si

5. Studentu/absolventul selecteaza si aplica cadre teoretice din
fizica si matematicd pentru construirea modelelor descriptive
ale fenomenelor si proceselor complexe interdisciplinare,
justificand alegerea formalismului in raport cu natura si scala

5. Studentul/absolventul evalueaza in mod
independent corectitudinea si limitarile cadrelor
teoretice selectate pentru modelarea fenomenelor
interdisciplinare, asumandu-si responsabilitatea pentru
coerenta si rigoarea fundamentarii teoretice a

gll:;’ ((;’Il)‘i’ proceselor complexe interdisciPlinare. problemei abordate. modelelor construite.
CT 2’, CT 3’ 5.The student/graduate identifies the theoretical |5.The student/graduate selects and applies theoretical 5.The student/graduate independently evaluates the
physics and mathematical elements necessary for |frameworks from physics and mathematics for constructing correctness and limitations of the theoretical
the description and modeling of complex descriptive models of complex interdisciplinary phenomena  |frameworks selected for modeling interdisciplinary
interdisciplinary phenomena and processes. and processes, justifying the choice of formalism in relation to |phenomena, taking responsibility for the coherence
the nature and scale of the problem addressed. and rigor of the theoretical foundation of the
constructed models.
6. Studentul/absolventul formuleazd in mod
independent judecati argumentate privind alegerea si
6. Studentul/absolventul analizeaza si selecteaza metode adaptarea metodelor numerice la contexte
6. Studentul/absolventul identificad metode numerice adecvate (deterministe si stohastice) pentru interdisciplinare diverse, asumandu-gi
numerice adecvate pentru rezolvarea modelelor  |rezolvarea modelelor teoretice asociate fenomenelor si responsabilitatea pentru corectitudinea si relevanta
teoretice construite pentru descrierea si modelarea |proceselor complexe interdisciplinare, evaluand comparativ solutiilor propuse si comunicand transparent
CP3, CP5, a feno.meine.lor si proceselor complexe avantaje}e, limitarile si dgmeniul de apli.cabilitate al fiecarei inc.erFitudinile, aproximarile f:fectuate si limitele de
CT1, CT2, interdisciplinare. metode 1n raport cu specificul problemei abordate. validitate ale rezultatelor obtinute.
T3 6. The student/graduate identifies appropriate 6. The student/graduate analyzes and selects appropriate 6. The student/graduate independently formulates

numerical methods for solving theoretical models
constructed for the description and modeling of
complex interdisciplinary phenomena and
processes.

numerical methods (deterministic and stochastic) for solving
theoretical models associated with complex interdisciplinary
\phenomena and processes, comparatively evaluating the

advantages, limitations, and domain of applicability of each
method in relation to the specifics of the problem addressed.

reasoned judgments regarding the selection and
adaptation of numerical methods to diverse
interdisciplinary contexts, taking responsibility for
the correctness and relevance of the proposed
solutions and transparently communicating the
uncertainties, approximations made, and the limits of

validity of the obtained results.
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7. Studentul/absolventul identifica solutii software
eficient pentru implementarea metodelor numerice

7. Studentul/absolventul selecteaza, implementeaza si
optimizeaza solutii software adecvate pentru metode numerice
— incluzand metode cu diferente finite, elemente finite, Monte
Carlo si tehnici de algebra liniara — evaluand performanta,
stabilitatea si acuratetea acestora in contextul rezolvarii

7. Studentul/absolventul ia decizii independente si
justificate 1n alegerea instrumentelor software si a
strategiilor de implementare pentru rezolvarea
numerica a modelelor teoretice, asumandu-si
responsabilitatea pentru validarea rezultatelor,

CP2, CP4, |folosite 1n timpul rezolvarii modelelor teoretice. . . . . L .
. . . modelelor teoretice din fizica. gestionarea eficienta a resurselor computationale.
CT1, CT2, |7.The student/graduate identifies efficient ) . .
) . . 7.The student/graduate selects, implements, and optimizes 7. The student/graduate makes independent and
CT3 software solutions for the implementation of . . . L Lo .
. . . ; appropriate software solutions _for numerical methods — justified decisions in the selection of software tools
numerical methods used in solving theoretical . i L . ) . . i
models including finite difference, finite element, Monte Carlo, and  |and implementation strategies for the numerical
' linear algebra techniques — evaluating their performance, solving of theoretical models, taking responsibility for
stability, and accuracy in the context of solving theoretical the validation of results and the efficient management
models in physics. of computational resources.
. . - 8. Studentul/absolventul isi asuma responsabilitatea
8. Studentul/absolventul proiecteaza si dezvolta software . . S P
R C . . e A L - . pentru calitatea si mentenabilitatea pe termen lung a
8. Studentul/absolventul intelege principiile stiintific bine structurat utilizand principiile programarii . e A
C . . . . . . . . . . proiectelor de software stiintific, ludnd independent
programarii orientate pe obiecte si ale arhitecturii |orientate pe obiecte, aplicand modele de proiectare adecvate, . o - .
. R . .. .. . .. decizii arhitecturale care echilibreaza complexitatea
CP2, CP4, |software aplicate in calculul stiintific. controlul versiunilor, strategii de testare si practici de . . .
codului cu functionalitatea.
CT1, CT2, |8.The student/graduate comprehends the documentare. )
.. . i ) . 8. The student/graduate takes ownership of the
CT3  |principles of object-oriented programming and  |8. The student/graduate designs and develops well-structured : L L
. s .S . . . . i quality and long-term maintainability of scientific
software architecture as applied to scientific scientific software using object-oriented programming . ) ) )
computin rincii les applying appropriate design patterns, version software projects, independently making architectural
ing. , .. L
PURRE princp ppy g p}? P &np . . decisions that balance code complexity with
control, testing strategies, and documentation practices. . .
functionality.
9. Studentul/absolventul isi asuma responsabilitatea
pentru integrarea fiabila si sigura a metodelor
computationale cu sistemele hardware incorporate
~ 9. Studentul/absolventul dezvolta metode computationale (embedded), ludnd independent decizii de proiectare
9. Studentul/absolventul demonstreaza o . ) . .. L . .
. B integrate cu sisteme hardware incorporate (embedded) pentru |privind achizitia datelor, controlul instrumentelor si
CP2, CP3, |intelegere aprofundatd a sistemelor hardware . . . . . .
. achizitia datelor experimentale si controlul instrumentelor. interfatarea sistemelor.
CT1, CT2, [incorporate (embedded). 9. The student/graduate devel tational methods with |9. The student/graduate tak bility for th
. .The student/graduate develops computational methods wi . The student/graduate takes responsibility for the
CT3 9.The student/graduate demonstrates an in-depth & P P & P b

understanding of embeded hardware systems.

embedded hardware systems for experimental data acquisition
and instrument control

reliable and safe integration of computational
methods with embedded hardware systems,
independently making design decisions regarding
data acquisition, instrument control, and system
interfacing.
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10. Studentul/absolventul demonstreaza o
intelegere aprofundata a abordarilor
computationale emergente (retele neuronale
convolutionale, calcul cuantic) si a aplicarii

10. Studentul/absolventul aplica abordari computationale
emergente — incluzand retele neuronale convolutionale si
algoritmi de calcul cuantic — pentru rezolvarea problemelor
complexe de fizica, selectand arhitecturi si metode adecvate,
implementandu-le utilizand cadre de lucru moderne si evaludnd
critic performanta, avantajele si limitarile acestora in

10. Studentul/absolventul evalueaza independent
aplicabilitatea si fiabilitatea metodelor computationale
emergente pentru o problema de cercetare datd, luand
decizii argumentate privind momentul adoptarii,

CP2,CP3, acestora in rezolvarea problemelor complexe. comparatie cu tehnicile numerice clasice. combindrii sau abandonarii acestor abordari noi.
CP4, CT1, . ' . .
CT2, CT3 10.The stud.ent/graduate demonstrate. in-depth 10.The student/(.graduc.lte applies ei.nergent computational 10.T) %ze st?z.afent/gradtfatef {ndependently asseses the
understanding of emergent computational approaches — including convolutional neural networks and  |applicability and reliability of emergent
approaches (convolutional neural networks, quantum computing algorithms — to solve complex physics computational methods for a given research problem,
quantum computing) and their application in problems, selecting appropriate architectures and methods, making reasoned decisions about when to adopt,
solving complex problems. implementing them using modern frameworks, and critically  |combine, or discard these novel approaches.
evaluating their performance, advantages, and limitations
compared to classical numerical techniques.
Rezultatele invatarii corespunzatoarea Disciplinelor Complementare (DC)

11. Studentul/absolventul intelege standardele si
conventiile redactarii stiintifice, ale procesului de
evaluare colegiald (peer review) si ale gestionarii

11. Studentul/absolventul elaboreaza lucrari de cercetare
(articole, disertatii, prezentdri) care respecta standardele etice
ale comunitatii stiintifice, incluzand reprezentarea fideld a
rezultatelor si recunoasterea corespunzétoare a contributiilor si

11. Studentul/absolventul isi asuma responsabilitatea
personald pentru integritatea propriei cercetari,
asigurandu-se cd toate datele, codul si rezultatele sunt
gestionate cu onestitate si transparentd pe parcursul

CP2,CP4 . . s . N .
CP 5’ CT 1’ responsabile a datelor in stiintele fizice. surselor de finantare. intregului proces de cercetare.
CT 2’ CT 3’ 11.The student/graduate understands' the 11.The student/graduate prepares research outputs (papers,  |11. The Student/graduate takes personal
> standards and conventions of scientific writing,  |dissertations, presentations) that meet the ethical standards of |responsibility for the integrity of her/his own
peer review, and responsible data management in |the scientific community, including accurate representation of |research, ensuring that all data, code, and results are
the physical sciences. results and appropriate acknowledgment of contributions and |handled honestly and transparently throughout the
| funding sources. research process.
12. Studentul/absolventul intelege implicatiile 12. Studentul/absolventul proiecteaza fluxuri de lucru pentru . . .
. - . . . L L - 12. Studentul/absolventul isi asuma responsabilitatea
etice ale cercetarii computationale, inclusiv cercetarea computationald care asigura reproductibilitatea, - . . .. -
. - o . A .o . personald pentru integritatea propriei cercetari,
aspectele legate de prejudecatile algoritmice, incluzand controlul versiunilor codului, documentarea A - .
oo . . . oo . . asigurandu-se ca toate datele, codul si rezultatele sunt
reproductibilitatea simularilor si utilizarea parametrilor simuldrilor si raportarea transparenta a tuturor . . . -
o . . . . gestionate cu onestitate si transparentd pe parcursul
CT1, CT2, [responsabild a resurselor computationale. rezultatelor (inclusiv a celor negative sau neconcludente). tntrecului proces de cercetare
CT3 12.The student/graduate understands the ethical |12. The student/graduate designs computational research swulp )

implications of computational research, including
issues related to algorithmic bias, reproducibility
of simulations, and responsible use of
computational resources.

workflows that ensure reproducibility, including version
control of code, documentation of simulation parameters, and
transparent reporting of all results (including negative or
inconclusive ones)

12.The student/graduate takes personal responsibility
for the integrity of one's own research, ensuring that
all data, code, and results are handled honestly and
transparently throughout the research process.
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ANEXA 6 - PROGRAM DE STUDII PSIHOPEDAGOGICE
MODUL PEDAGOCIC - Nivelul II: 30 de credite ECTS + 5 credite ECTS aferente examenului de absolvire

PROGRAM DE STUDII PSTHOPEDAGOGICE

. Ore fizice oo
CcOoD DENUMIREA DISCIPLINELOR CEré(;lée siptimanale Ore alocate studiului Forme de evaluare disl;“;ellllilnei
C | s | F [ 1T E | C | vp P
An I, Semestrul 1
XND 1101 Psihopedagogia adolescentilor, tinerilor si adultilor/Psycho-pedagogy 5 5 | 0 3 6 9 B DF
of teenagers, youth and adults
XND 1102 Proiectarea si managerpentul programelor educationale/Design and 5 5 ! 0 3 6 9 B DF
management of educational programmes
An I, Semestrul 2
Didactica domeniului si dezvoltari in didactica specialitatii (invatamant
liceal, postliceal, universitar)/Field didactics and developments in the
XND 1203 didactics of the specialization (high school, post-high school, higher > 2 ! 0 3 6 ? E bP
education)
XND 1204 |Disciplina optionala 1/Optional discipline (1) 5 1 2 0 3 6 9 E DO
An II, Semestrul 3
Practicad pedagogica (in Invatamantul liceal, postliceal si
XND 2305 |universitar)/Pre-service teaching practice (at high school, post-high 5 0 0 3 3 6 9 C DP
school, higher education level)
XND 2306 |Disciplind optionala 2/Optional discipline (2) 5 1 2 0 3 6 9 E DO
An II, Semestrul 4
Examen de absolvire: Nivelul II/Graduation exam: Level 11 5
TOTAL CREDITE / ORE PE SAPTAMANA / EVALUARI 35 8 7 3 18 36 54 5 1 0

112 98 42 252 504 756
252 756

TOTAL ORE FIZICE / TOTAL ORE ALOCATE STUDIULUI

DF — Discipline de extensie a pregatirii psihopedagogice fundamentale (obligatorii)
DP — Discipline de extensie a pregatirii didactice si practice de specialitate (obligatorii)
DO - Discipline optionale
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ANEXA 7 - RAPORT DE REVIZUIRE

RAPORT DE REVIZUIRE A PLANULUI DE iINVATAMANT VALABIL iNCEPAND DIN ANUL UNIVERSITAR 2026-2027

Programul de studii: FIZICA COMPUTATIONALA / COMPUTATIONAL PHYSICS

Pentru actualizarea planului de invatiméint, au fost organizate consultiri cu studentii

Propunerea a fost

2. In cazul cursurilor DF exista o suprapunere cu cursurile de la nivel Licenta

Propuneri si sugestii ale studentilor cu privire la imbunatatirea planurilor de Invatamant . N
implementata
1. Schimbarea cursului de Fizica Teoretica Avansata Da
Partial

Pentru actualizarea planului de invatiméint, au fost organizate consultiri cu principalii angajatori ai absolventilor / autoritati locale

Propunerea a fost

Propuneri si sugestii ale angajatorilor / autoritatilor locale cu privire la imbunatatirea planurilor de invatamant . N
implementata
1. Disciplinele care implica programare sa foloseasca Python. Da
2. Communication Protocols intre diferite aplicatii Partial
3. Skilluri in Machine Learning / Artificial Intelligence / Optimizations Da
Da

4. Cunoasterea metodei Elementului Finit

Lista angajatorilor / autorititilor locale consultati(te)

1. ARRK Engineering

2. INCDTIM

3. Robert Bosh, Enginnering Center, Cluyj

4. Accenture
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