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Cel przedmiotu
Acquaint students with the basics of the data analysis and statistical inference. Development of skills in application of the standard techniques used for data analysis and for
simulations supporting this analysis with the use of the public domain software.

Wymagania wstepne
Experience from the first and second physics laboratory, knowledge of mathematical methods of physics, elements of the statistical analysis.

Zakres tematyczny
- Measurement uncertainty: significant digits and their rounding, the distribution of the population and the distribution of the sample, calculation of the mean, median, mode,
standard deviation, range of variation and the average deviation.

- Probability distributions: calculation of the moments of a random variable with a known probability distribution, the cumulative distribution function and estimation of
probabilities.

- Error Analysis: instrumental and statistical uncertainties, the equation of propagation of error, variance and covariance, the particular cases of error propagation, variance and
covariance, computer implementations.

- Estimation of averages and errors: estimation of a mean, standard deviation and standard error, weighted estimates, relative estimates, testing of statistical hypothesis:
Student's t-test and x2.

- Monte Carlo Techniques: random numbers generators, generation of random numbers from various probability distributions by the transformation of a homogeneous
distribution, examples of simulations of simple measuring systems and experiments.

- Fitting to a stright line with the least squares method: linear regression exercises, solving normal equations and graphics science.

- Least squares method for polynominal fitting: solving of normal equations with determinant and matrix methods, fitting by using discrete orthogonal polynomials and Legendre
polynomials.

- Least squares method: Marquardt'a-Levenberg method as the optimal method for linear and non-linear fit.

- Fit testing: x2 test, x2 distribution, correlation coefficient, multi-dimensional correlations,
F-test, confidence intervals, the Monte Carlo test.

- Grace - the program for presentation and analysis of data: data loading, operations on data, the graphic presentation, linear regression, curves fitting.

Metody ksztatcenia

Conventional lecture, probabilistic experiment.

Tutorials, programming exercises, computer simulations.
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Efekty uczenia sie i metody weryfikacji osiggania efektéw uczenia sie

Opis efektu Symbole efektow Metody weryfikacji
Student has sufficient knowledge about: the uncertainty of measurement and ® K1A_W02 ® biezaca kontrola na
measurement error analysis techniques, testing of statistical hypothesis, linear and zajeciach
nonlinear regression, direct and Monte Carlo techniques in error analysis, knows ® dyskusja
Marquard-Levenberg method ® egzamin - ustny,
opisowy, testowy i inne
® kolokwium
® projekt
Student knows the basic functions of the grace program and other free software to ® K1A_W04 ® biezaca kontrola na
support the analysis of the measured data ® K1A_W09 zajeciach
® projekt
Student can test hypotheses and interpret their results ® K1A_U02 ® biezaca kontrola na
¢ K1A_U03 zajeciach
¢ dyskusja
® projekt
Student can use the grace program to assist data analysis, in particular, load data, ® K1A_U04 ® biezaca kontrola na
perform operations on them and present data graphically zajeciach
® projekt
Student is able to analyze errors in a particular experiment, estimate the parameters of ® K1A_UQ2 ® biezaca kontrola na
the sample, perform point and interval estimation, is able to use the basic tools for ® K1A_U03 zajeciach
building statistical models, in particular linear and non-linear regression including ® dyskusja
Marquard-Levenberg method ® egzamin - ustny,
opisowy, testowy i inne
® kolokwium
Student is aware of the need to comply with the rules of the computer lab ® K1A_K02 ® biezaca kontrola na
zajeciach

Warunki zaliczenia

Lecture: final exam.
Classes: passing two tests, and performing the statistical project.
Final evaluation of laboratory exercises: arithmetic mean of the tests and the project.

Final evaluation of the course: arithmetic mean of the exam and laboratory exercises.
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