FISA DISCIPLINEI/ SYLLABUS

1. Date despre program/ Program information

Universitatea Nationala de Stiinta si Tehnologie POLITEHNICA Bucuresti/
National University of Science and Technology POLITEHNICA Bucharest <Up o
Facultatea de Inginerie Industriald si Robotica/ Faculty of Industrial Engineering and Robotics f

ANEXA nr. 3 la metodologie

Engineering and Robotics

1.1. Institutia de invatamant superior/ Higher Education Universitatea Nationala de Stiintd si Tehnologie POLITEHNICA Bucuresti
Institution /National University of Science and Technology POLITEHNICA Bucharest
1.2. Facultatea/ Faculty Facultatea de Inginerie Industriald si Roboticd/ Faculty of Industrial

The department that coordinates the study program

Departamentul care are disciplina in statul de functii/
The department that has the discipline in the state of

1.3. Departamentul care coordoneaza programul de studii/ | Tehnologia Constructiilor de Masini/ Manufacturing Engineering

Matematica si Informatica/ Mathematics and Informatics

functions
1.4. Domeniul de studii/ Field of study Inginerie Industriald/ Industrial Engineering
1.5. Ciclul de studii/ Study level Licenta/Licence
1.6. Programul de studii/Calificarea/ Study programme/ Inginerie Industriald/ Industrial Engineering
Qualification

2. Date despre disciplina/ Course data

2.1. Denumirea disciplinei/ Course  |Teoria probabilitatilor si statistica matematica / Probability

title (Ro/Engl) and Statistics
2.2. Titularul/ii activitatilor de curs/ Course holder(s) Prof. Dr. Ing./ Prof. PhD. Eng. Ariana Pitea
2.3. Titularul/ii activitatilor de seminar/Seminar Asist. Dr./ Assistant PhD. Crina-Daniela Neacsu
2.4. Anul de studiu|Il |2.5. Semestrul/ |I |2.6. Tipul de evaluare/E |2.7. Regimul disciplinei/ |Continut/Content DF
/ Academic Semester Evaluation type Course regime Obligativitate/compulsoriness | DI
year
2.8. Codul disciplinei/ Course code UPB.06.F.03.0.003
3. Timpul total estimat (ore pe semestru, activitati didactice)/ Total estimated time (hours per semester of teaching activities)
3.1. Numar de ore pe saptamana/ Number | 4 din care: 3.2. curs/ course 2 3.3. seminar/ Seminary 2
of hours per week
3.4. Total ore din planul de invatamant/ 56 | dincare: 3.5. curs/ course 28 3.6. seminar/Seminary 28
Total hours of the curriculum
Distributia fondului de timp/Distribution of time funds Ore
Studiul dupa manual, suport de curs, bibliografie si notite/Study by manual, course support, bibliography and notes 14
Documentare suplimentara in bibliotecd, pe platforme de specialitate si pe teren/Additional documentation in the library, 20
on specialized platforms and on the ground
Pregatire seminarii/laboratoare/lucrari practice/proiecte, teme, referate/ Preparing seminars / laboratories / practical 22
works / projects, themes, papers
Tutorat /Tutoring
Examinari/Examinations
Alte actiVitati......coveeeeeererenereeenee. /Other activities... ... ... .cccceveeeesve e ene
3.7. Total ore studiu individual / Total hours of individual study 69
3.8. Total ore pe semestru/ Total hours of per semester 125
3.9. Numarul de credite/ECTS 5
4. Preconditii (acolo unde este cazul)/ Preconditions (where applicable)
4.1. de «  Parcurgerea si promovarea urmatoarelor discipline: Algebra liniara, Analiza matematica/ Liniar
curriculum/for Algebra, Mathematical Analysis
curriculum
4.2. de «  Capacitatea de a efectuare de calcule, demonstratii si aplicatii, pentru rezolvarea de sarcini
competente/for specifice/Abilities related to computation, proofs, real world applications
competences




Universitatea Nationala de Stiinta si Tehnologie POLITEHNICA Bucuresti/ il
National University of Science and Technology POLITEHNICA Bucharest %U piﬁﬁ
\/\f\’r)

Facultatea de Inginerie Industriala si Robotica/ Faculty of Industrial Engineering and Robotics

5. Conditii necesare pentru desfasurarea optimai a activititilor didactice (acolo unde este cazul)/ Necessary conditions for the optimal
performance of teaching activities (where applicable)

5.1. Curs/ for the course . Existenta unui amfiteatru dotat corespunzator care sa asigure minim 1
m?/student/The existence of an amphitheatre adequately equipped which
ensures minimum 1 m%/student.

5.2. Seminar/for Seminar . Existenta unei sili de seminar care si asigure minimum 1,4 m?%student/The
existence of a seminar classroom which ensures minimum 1,4 m?/student.

6. Obiectivele disciplinei (in corelatie cu rezultatele invatarii specifice acumulate — pct 7)/ The objectives of the subject (in
correlation with the specific learning outcomes accumulated - point 7)

6.1. Obiectivul general | Aceasta disciplind isi propune s familiarizeze studentii cu principalele abordari, modele si teorii explicative ale

al disciplinei/ teoriei probabilitatilor si statisticii, utilizate in rezolvarea de aplicatii practice si probleme cu relevantd pentru
General objective of| stimularea procesului de invitare la studenti, prin modele aplicate din teoria fiabilitatii, transmiterea de date,
the course simularea numerica, fizica, teoria asteptarii, teoria jocurilor, sa reprezinte grafic, sa prelucreze si interpreteze

datelor statistice, sa determine modele de regresie./This course aims at getting the students accustomed with the
main approaches, models and theories of probabiloty theory and of statistics, used in applied issues, and problems
which are significant for the stimulation of thelearning process of students, by means of applied models from
reliability theory, transmission of data, numerical simulation, physics, queuing theory, random walk, data
transmission, numerical simulation, physics, games theory, to plot, analyse specific statistical data, determine
models of regression.
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6.2. Obiectivele
specifice/ Specific
objectives of the
course

Curs/Course
Cursul are ca scop:

Aplicatii/ Applications Aplicatiile
au drept scop:

formarea capacitatilor de manevrare a conceptelor probabilitatilor si statisticii prin prezentarea acestora inf
relatie directa cu alte stiinte;

completarea cunostintelor studentului cu notiunile teoretice si aplicative, menite sa-i asigure fundamentele
pentru parcurgerea notelor de curs, predate la disciplinele de specialitate;

deschiderea de noi cai, care sa-1 conduca pe student la studii matematice si de specialitate, care sd-i permitaf
integrarea profesionald de mai tarziu;

atragerea tinerilor spre studiul individual, prin oferirea de “probleme deschise” si prin indicarea de
bibliografii la obiect;
realizarea vizualizarii adecvate a comportamentului unui esantion de date obtinut din cotidian si a uneif
prognoze privind evolutia fenomenului studiat;
stimularea studentilor interesati pentru accederea la performantd prin antrenarea lor pentru concursurile]
profesionale si a sesiunilor de comunicari stiintifice studentesti./ The course has the following purposes:
the formation of the capacities of handling the concepts of the PROBABILITY AND STATISTICS by presenting
them in direct relation with other sciences;

the completion of the students knowledge with theoretical and applicative notions, intended to ensure the
fundamentals for the understanding of the engineering courses;

the opening of new ways, which will guide the student to mathematical and engineering studies, which
will allow his later profesional integration;

the drawing of the young people to the individual studying through the offer of open problems and through
the indication of adequate bibliographies;

the stimulation of students who are intensted in reaching performance through their training for
professional contests and for scientific students conferences;

an adequate computer vizualization of sets of data from real world and of a prospect regarding its further
evolution;

the students which will study our topics will be able to understand applied models from reliability, queing
theory, random walk, data transmission, numerical simulation, physics and much more.

fixarea notiunilor de teorie prin exercitii si probleme alese in concordanta cu discursul de la curs;
conducerea studentilor in procesul de invatare;

intregirea textului teoretic cu comentarii, exemple ilustrative la conceptele mai delicate, aplicatii sugestivel
cu grad sporit de generalitate;
desavarsirea capacitatilor de incadrare a continutului teoretic intr-un context aplicativ dat./ The
applications to the course of PROBABILITY AND STATISTICS have the purpose of:

consolidating theoretical notions through exercises and problems chosen according to the courses
discourse;

guiding the students in the learning process;

completing the theoretical text with comments, illustrative examples to delicate concepts, suggestive
applications with a high degree of generality;

improving the abilities to integrate the theoretical content in a given applicative context.

7. Reznltatele fnvatirii/ Learning outcomes

Cunostinte/ Knowledge

La finalizarea cursului, studentul - Utilizeaza cunostintele si notiunile din stiintele fundamentale specifice domeniului in
vederea rezolvarii de probleme.
»  Utilizeaza principiile, metodele si instrumentele teoriei probabilitatilor si statisticii cu scopul de a realiza modelari ale
unor fenomene din cotidian.
*  Analizeaza seturi de date din cotidian.
*  Selecteaza solutii optime pentru probleme variate.
*  Defineste si utilizeaza adecvat notiuni specifice domeniului.
*  Fundamenteaza si argumenteaza solutii la probleme specifice.
*  Descrie/clasifica notiuni si structuri.
»  Evidentiaza consecinte si relatii.
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§ La finalizarea cursului, studentul trebuie sa fie capabil sa:
> *  Selecteze si grupeze informatii relevante intr-un context dat.
= »  Utilizeze argumentat principii specifice in vederea rezolvarii de probleme practice.
"g *  Lucreze productiv in echipa.
= *  Elaboreze un text stiintific.
2‘ *  Rezolve aplicatii practice.
»  Interpreteze in mod adecvat relatii de cauzalitate.
*  Identifice solutii si elaboreze planuri de rezolvare.
*  Formuleze concluzii in urma rezolvarii de probleme practice.
*  Reprezinte grafic caracteristicile importante ale unor esantioane de date.
*  Formuleze evolutia anumitor fenomene pe baza modeleleor probabilistice.
@, |Lafinalizarea cursului, studentul este capabil sa:
§ § *  Respecte principiile de etica academicd, citand corect sursele bibliografice utilizate.
E § *  Aplice responsabil principiile, normele si valorile eticii profesiei de inginer in executarea sarcinilor profesionale
=8 *  Promoveze rationamentul logic, identifica rapid si corect obiectivelor de realizat, resursele disponibile, etapele de lucru
%E duratele de executie, termenele de realizare si riscurile aferente
§ §* *  Demonstreze receptivitate pentru contexte noi de invatare.
=35 *  Manifeste colaborare cu ceilalti colegi si cadre didactice in desfasurarea activitatilor didactice
§ § *  Demonstreze autonomie in organizarea situatiei/contextului de invatare sau a situatiei problema de rezolvat
g % »  Seintegreze eficient ntr-o echipa pluridisciplinara, aplica tehnici de relationare si munca eficienta in cadrul echipei
é < *  Se preocupa constant de formarea continua si utilizarea eficienta a surselor informationale si a resurselor de comunicare
si formare profesionald asistata de calculator atat in limba romana, cat si in cel putin o limba de circulatie internationala
*  Recunoaste, promoveaza si aplica in relatiile profesionale respectul pentru diversitate si multiculturalitate.
»  Demonstreze abilitati de management al situatiilor din viata reala (gestionarea timpului colaborare vs. conflict).

Competente/Rezultatele invatarii la care participa disciplina, conform suplimentului la diplom&/ Competences/Learning outcomes in which
the subject participates, according to the supplement to the diploma

Competente profesionale / Professional competences: C1l. Efectuarea de calcule, demonstratii si aplicatii, pentru rezolvarea de
sarcini specifice ingineriei industriale pe baza cunostintelor din stiintele ~ fundamentale/Do calculations, proofs and applications in order to
solve industrial engineering specific tasks based on a knowlwdge of fundamental sciences.

Competente transversale/ Transversal competences:

CT2 Realizarea activitatilor si exercitarea rolurilor specifice muncii in echipa pe diferite paliere ierarhice. Promovarea spiritului de initiativa,
dialogului, cooperdrii, atitudinii pozitive si respectului fata de ceilalti, diversitatii i multiculturalitatii si imbunatatirea continua a propriei
activitati./ Carrying out activities and developing roles which are specific to team work on different professional hierarchical levels.
Promoting the spirit of initiative, dialogue, co-operation, positive attitude and respect for others, diversity, multiculturalism and
continuous activities self-improvement.

8. Metode de predare/ Teaching methods Procesul de predare va explora atit metode de predare expozitive (prelegerea, expunerea), cat si
conversative-interactive, bazate pe modele de invatare prin descoperire facilitate de explorarea directd si indirectd a realitatii (demonstratia,
modelarea), dar si pe metode bazate pe actiune, precum rezolvarea de probleme.

Curs. Fiecare curs va debuta cu recapitularea capitolelor deja parcurse, cu accent asupra notiunilor parcurse la ultimul curs.
Prezentarile utilizeaza scheme, astfel incat informatiile prezentate sa fie usor de inteles si asimilat. Se va avea in vedere exersarea abilitatilor
de ascultare activd si de comunicare asertivd, precum si a mecanismelor de constructie a feedback-ului, ca modalitati de reglare
comportamentald in situatii diverse si de adaptare a demersului pedagogic la nevoile de invatare ale studentilor.

Seminar. Seminarul se va desfasura interactiv si va fi axat pe formarea abilitatilor/aptitudinilor evidentiate la punctul 7. Activitatea
va fi adaptatd nevoilor de invatare ale studentilor. Temele vor fi flexibile, centrate pe student.

Suportul de curs si de aplicatii sunt disponibile online pe Platforma Moodle UPB https://curs.pub.ro/ / The teaching process explores both
expositive methods, and conversational-interactive methods, based on teaching/learning models facilitated by a direct or indirect discovery of
reality (proof, modeling), and also based on action, such as solving problems.

Course. Each course starts with a revies of the chapters already studied, emphasizing the notions taught at the last course. The
presentations use schemes, so the information are easy to be understood and learned. The ability of active listening and communication, as
well as mechanisms specific to the construction of a feedback, as ways of behaviour in various situations, and adaptation to the needs of the
learning process.

Seminar. The seminar develops interactive and is focused on the formation of the abilities mentioned at point 7. The activity is
adapted to the needs of students regarding the learning process. HomeworKk is flexible, focused on the student.

The course and seminar are available online on the Moodle Platform https://curs.pub.ro/

9. Continuturi/ Contents
||9.1. Curs/ Course ||
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Nr. ore/
Capitol Continut/Contents No. of
ours
1. |1. Notiunea de probabilitate. Definitia axiomatica. Conceptul clasic de probabilitate. Probabilitate geometrica. 4h
Probabilitatea conditionatd. Aplicatii in teoria fiabilitatii /The notion of probability. The axiomatic definition. The
classical concet of probability. The geometrical probability. the conditional probability. Applications to reliability.
2. |2. Siruri de evenimente independente. Teorema de limitd /Sequences of independent trials. The limit theorem 2h
3. |3. Variabile aleatoare. Functii de distributie/Random variables. The distribution function. 2h
4. |4. Vectori aleatori. Functii de variabile aleatoare /Random vectors. Functions of random variables 2h
5. |5. Caracteristici numerice ale variabilelor aleatoare. Corelatie. Regresii /Numerical characteristics of random variables. 2h
Correlation. regression
6. |6. Functii caracteristice. Legi clasice prin intermediul functiilor caracteristice /Characteristic functions. Classical laws 2h
via characteristic functions
7. |7. Reprezentarea si analiza datelor/Data representation and data analysis 4h
8. |8. Estimarea parametrilor/Estimation of parameters 2h
9. |9. Intervale de incredere/Confidence intervals 4h
10. |10. Teoria aproximarii in statistica. Cea mai buna aproximare. Metoda celor mai mici patrate /Approximation theory in 4h
statistics. Best approximation. Least squares methods
TOTAL/ TOTAL 28h
Bibliografie/ Bibliography
[1] A. Pitea, Probability and Statistics curs incarcat pe platforma e-learning https://www.curs.pub.ro
[2] A. Pitea, A., M. Postolache, Basic Concepts of Probability & Statistics, Editura Fair Partners, Bucuresti, 2012
[3] S. Ross, Introduction to Probability and Statistics for Engineers and Scientists, Elsevier, 2020
9.2. Seminar/ Seminar
Nr. Nr. ore/
crt. Continut/Contents No. of
ours
1. Notiunea de probabilitate. Definitia axiomatica. Conceptul clasic de probabilitate. Probabilitate geometrica. Probabilitatea | 4 h
1. conditionata. Aplicatii in teoria fiabilitatii /The notion of probability. The axiomatic definition. The classical concet of
probability. The geometrical probability. the conditional probability. Applications to reliability.
2. 2. Siruri de evenimente independente. Teorema de limita /Sequences of independent trials. The limit theorem 2h
3. 3. Variabile aleatoare. Functii de distributie/Random variables. The distribution function. 2h
4. 4. Vectori aleatori. Functii de variabile aleatoare /Random vectors. Functions of random variables 2h
5 5. Caracteristici numerice ale variabilelor aleatoare. Corelatie. Regresii /Numerical characteristics of random variables. 2h
' Correlation. regression
6 6. Functii caracteristice. Legi clasice prin intermediul functiilor caracteristice /Characteristic functions. Classical laws via 2h
characteristic functions
7. 7. Reprezentarea si analiza datelor/Data representation and data analysis 4h
8. 8. Estimarea parametrilor/Estimation of parameters 2h
9 9. Intervale de Tncredere/Confidence intervals 4h
10 10. _Te_oria aproximérii- in s_tatisticé. Cea mai buna aproximare. Metoda celor mai mici patrate /Approximation theory in 4h
" |statistics. Best approximation. Least squares methods
TOTAL/ TOTAL 28 h

Bibliografie/ Bibliography

[1] A. Pitea, Probability and Statistics curs incarcat pe platforma e-learning https://www.curs.pub.ro

[2] A. Pitea, A., M. Postolache, Basic Concepts of Probability & Statistics, Editura Fair Partners, Bucuresti, 2012
[3] S. Ross, Introduction to Probability and Statistics for Engineers and Scientists, Elsevier, 2020

Mentiuni suplimentare/ Additional notes

- Toate materialele primite de catre studenti Tn mod direct sau prin postare pe platforma e-learning sunt supuse legislatiei nationale
§i internationale privind drepturile de autor; acestea pot fi utilizate de cdtre studenti numai in scop didactic; orice alta utilizare
sau postare pe site-uri cu acces deschis, farda acordul detindatorului drepturilor de autor, poate fi pedepsiti in conformitate cu
legea nr.8/1996 privind drepturile de autor si drepturile conexe si cu Conventia de la Berna/All files and applications received
by students directly, by e-mail or by post on the e-learning platform are subject to national and international copyright laws;
these may be used by students only for didactic purposes; any other use or posting on open access sites, without the consent of
the copyright holder may be punished in accordance with the Romanian Law on Copyright and Related Rights No 8/1996 and
in accordance with the Berne Convention.
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10. Coroborarea continuturilor disciplinei cu asteptarile reprezentantilor comunititilor epistemice, asociatiilor profesionale si

angajatorilor din domeniul aferent programului/ Corroborating the contents of the discipline with the expectations of the
representatives of the epistemic communities, professional associations and employers in the field related to the program

Dezbaterile cu reprezentantii comunitatii epistemice, asociatiilor profesionale i angajatori reprezentativi din domeniul Inginerie industriald
au loc permanent, astfel/ The debates with representatives of the epistemic community, professional associations and representative
employers in the field of Industrial Engineering take place permanently, thus:

- Cu ocazia intalnirilor in cadrul unor consortii/ On the occasion of meetings within consortia;

- Cu ocazia practicii studentilor, organizatd pe baza de parteneriate incheiate cu angajatorii sau in cadrul unor proiecte POSDRU/
On the occasion of the students' practice, organized on the basis of partnerships with employers or within POSDRU projects;;

- Feed-back de la angajatori cu diverse ocazii/ Feedback from employers on various occasions (annual regular meetings,
recommendations of graduates requesting for employment, submission of job descriptions to define the profile of potential
candidates for employment, etc.).

Din toate aceste dezbateri, asteptarile in ceea ce priveste disciplina Teoria probilitatilor si statisticd sunt urmatoarele/ Of all these debates,
the expectations regarding the Probability and Statistics course are as follows;

- Interpretarea corecta a esantioanelor de date/ Correct interpretation of collections of data;

- Utilizarea unor distributii adecvate pentru modelarea unor fenomene din cotidian/ The use of adequate probabikistic distributions
to model real world phhenomena;

- Folosirea corecta a elementelor de teoria fiabilitatii/ Correct use of the foundations of reliability theory;

- Realizarea unor modele liniare bazate pe utilizarea metodei celor mai mici patrate/ The design of some linear models based on the
least squares method.

11. Evaluare/ Evaluation
. L - 11.1. Criterii de evaluare/ Evaluation 11.2. Metode de evaluare/ 113. Ponfiere d_m no_ta
Tip activitate/ Activity type - - finala/ Weight in
criteria Evaluation methods .
final grade
Evaluare finala |3 subiecte scrise (3x 10 p) + 1 subiect
(40p)/Final oral (10 p)/3 written topics (3x 10 p) + | Examen scris si oral/ 40 %
10.4. Curs/ Course ?Xgll;atlon 1 oral topic (10 p) Written and oral exam
p
Evaluare pe Prezenta curs - 10p/Course attendance — | 10 %
parcursul 10p
semestrului . Doua lucrari scrise fara degrevare — 2*20
8609)/ Evaluation | 5 o written tests without discharge — | Lucrari/ Tests 40 %
uring semester 2*15p
11.5. Seminar/ (60p) Examinare in cadrul | 15/ oral
104, Curs/ Course | Evaluare finala xaminare fn cadrul _ Eva uare orald/ ora 10 %
(40p)/Final seminariilor/Examination during classes |evaluation
evaluation
(40p)

Conditii de promovare: minimum 50 de puncte obtinute; 50,...54p O nota 5; 55,....64p O nota 6; 65,....74. O nota 7; 75,...84p O nota 8;
85...94p O nota 9; 95,...100 p O nota 10/ Passing conditions: minimum 50 points earned; 50, ... 54p O Grade 5; 55, ... 64p O Grade
6; 65 ....74. 0 Grade 7; 75, ... 84p O Grade 8; 85 ... 94p O Grade 9; 95, ... 100 p O Grade 10;

Mentiuni suplimentare/Additional notes

- - la lucrarile scrise studentii nu au voie sa foloseasca telefoanele mobile si nici alte echipamente electronice/ For written tests, students are
not allowed to use mobile phones or other electronic devices.

11.7. Standard minim de performanta/ Minimum performance standard

*  Cunoagsterea, explicarea §i interpretarea tuturor fundamentelor matematice/ Knowing, explaining and interpreting all mathematical
foundations

»  Utilizarea adecvatd a notiunilor si conceptelor invatate si corecta lor aplicare in modelarea matematica./Proper use of the notions and
concepts learned during the course and their correct application in mathematical modelling.

Data completarii/ Fulfillment date  Titular de curs// Course holder, Titular seminar/ Seminar holder
10.08.2024 Prof. Dr. Ing./ Prof. PhD. Eng. Ariana Pitea Asist. Dr. ./ Asist. PhD. Eng. Crina-Daniela
Neacsu
Data avizarii in departamentul Director Departament Tchnologia Constructiilor de Masini
Tehnologia Constructiilor de Masini /Director of Department Manufacturing Engineering

/ Date of approval in the Manufacturing Prof. Dr. Ing./ Prof. PhD. Eng. Nicolae lonescu
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Engineering Department Council

12.09.2024
Data avizarii in departamentul Director Departament Matematica si Informatica/ Director of Mathematics and Informatics
Matematica si Informatica/ Date of Department
approval in Mathematics and Prof. Dr. / Prof. PhD Mihai Postolache Informatics Department

Council 20.09.2024

Data aprobatrii in Consiliul Facultatii Decan FIIR/Dean of FIIR
(FIIR)/ Date of approval in the Faculty Prof. Dr. Ing. Ec. Cristian DOICIN
(FIIR) Council

24.09.2024



