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SCIENZE FISICHE E STATISTICHE (LBU001)

1. language

Italian.

2. course contents

Coordinator: Prof. MASSIMILIANO PAPI

Year Course: 1

Semester: 1

UFC: 6

Modules and lecturers:

- FISICA APPLICATA A BIOLOGIA E MEDICINA (LBU016) - 2 cfu - ssd FIS/07

Prof. Massimiliano Papi

- INFORMATICA (LBU018) - 2 cfu - ssd INF/01

Prof. Massimiliano Papi

- MISURE ELETTRICHE ED ELETTRONICHE (LBU017) - 1 cfu - ssd FIS/07

Prof. Flavio Di Giacinto

- STATISTICA MEDICA (LBU019) - 1 cfu - ssd MED/01

Prof. Maria Lucia Specchia

3. BIBLIOGRAPHY

D. Scannicchio, E. Giroletti,“Elementi di Fisica Biomedica”, Edises, Napoli
La Torre G, Mannocci A. Statistica Medica. In AA.VV., Igiene, Medicina preventiva e sanità
pubblica, Napoli: Idelson Gnocchi, 2013: 53-91.
Misure Elettriche ed elettroniche: Materiale fornito dal docente

4. LEARNING OBJECTIVES

• Knowledge and understanding - The student must demonstrate knowledge and ability to
understand: the physical principles underlying phenomena characteristic of applied physics in the
biomedical context; the principles of descriptive and inferential statistics applied to the field of
experimental research
• Applied knowledge and understanding skills - The student must demonstrate that they know
how to interpret and understand adequately: the possible applications of the physical principles
presented and the translational potential in the diagnostic and therapeutic field; the tabular and
graphic representation of the data, the statistical parameters, the statistical tests and their
application and appropriate reading in relation to the specific research question
• Autonomy of judgment - The student must be able to integrate the knowledge and skills learned
to understand the biological mechanisms underlying the various pathologies and be able to identify
the most appropriate investigation methods for the identification of the parameters of specific
biomedical interest, for the study of phenomena; knowing how to apply statistical knowledge to
describe data, explore relationships, make predictions, evaluate hypotheses, generate hypotheses
• Communication skills - The student must be able to communicate clearly and without
ambiguity, correctly using the technical language, his own conclusions and the knowledge and
rationale underlying them to specialist and non-specialist interlocutors.
• Ability to learn - The student must be able to keep up-to-date and broaden their knowledge by



independently drawing on texts, scientific articles and online platforms and databases. Must
gradually acquire the ability to attend specialized seminars, conferences, masters, etc.

5. prerequisites

It is necessary for students to have acquired the knowledge of algebra, geometry, and elementary
calculus as required in the high school curricula."

6. TEACHING METHODS

The teaching methodology is based on lectures provided by providing both the basic elements of
the various disciplines and the applicative perspectives. The lessons are based on interactive
methods, integrating activities based on active learning to standard teaching, such as: "problem-
based learning", "self-learning", and "case studies".

7. OTHER INFORMATIONS

None

8. METHODS FOR VERIFYING LEARNING AND FOR EVALUATION

The exam consists of a written test, inherent to the contents of all the modules of the course (the
number of questions given is proportional to the number of credits for each module), whose
passing (minimum grade of 18) will give access to the possible oral exam. The student who
correctly answers all the questions of the written test achieves the maximum score (grade: 30/30
with honors). The student who achieves a sufficient result in the written test will still be able to
improve the result during the oral test; in any case, the student will be able to achieve the
maximum score (30/30 cum laude) only if in the written test he has obtained a mark equal to or
greater than 27/30.

9. program

<Applied Physics>
Physical quantities and their units of measurement. Kinematics of the material point. Speed.
Acceleration. Gravity acceleration. Circular motion. Dynamics and Newton's laws. Strength, weight,
mass. Friction. Fundamental equations of the statics of rigid bodies. Levers. Elastic properties of
materials. Elastic deformations, traction, compression, shear and torsion stresses. Momentum and
conservation principle. Work, energy and its conservation. Mechanical power. Fluidostatics.
Density and pressure. Stevino's law. Pascal's law. Archimedes' principle. Torricelli's experience
and blood pressure gauges. Blood pressure measurement. Sphygmomanometer. Fluid dynamics.
Bernoulli equation. Torricelli's theorem. Venturi effect. Hydrodynamics of blood circulation. Surface
tension. Capillarity. Diffusion. Fick's law. Membranes. Gases and solutions. Osmotic pressure.
Osmosis processes in the biological field. Thermometric scales. Laws of perfect gases. Thermal
capacity and specific heats. Phase changes, latent heat, heat propagation. Principles of
thermodynamics. Electrostatics. Electrical properties of matter. Coulomb's law. Electric field and
electric potential. Electric current and measuring instruments. Electrical resistance. Ohm's law.
Operating principle of the electrocardiogram. Magnetic fields produced by electric currents.
Electromagnetic radiation. Non-ionizing radiation. Ionizing radiation and interaction with biological
matter. Magnetic resonance.
<Medical Statistics>
Definition and objectives of statistics. Descriptive and inferential statistics. Nomenclature:
population, sample, statistical unit, character, modality. Sampling. Classification of statistical
variables: categorical or qualitative (nominal; ordinal; binomial); numerical or quantitative (discrete



and continuous). Single and double entry tables. Charts: pie; histogram; bar chart; frequency
polygon; scatter plot. Frequency measurements (ratios, proportions and rates). Incidence and
prevalence (punctual and periodic). Real and theoretical frequency distributions, Gauss curve.
Indices of shape and kurtosis. Measures of association and impact. Central trend indices:
definition, meaning and calculation of fashion, mean and median. Sample variability. Variability:
definition, meaning and calculation of: variance; standard deviation; ranges and percentiles.
Introduction to inferential statistics. Statistical inference. Correlation coefficient. Statistical
significance; alpha and beta error. Hypothesis test, the null hypothesis, the alternative hypothesis,
the alpha level and the p value. Chi-square test; t test for paired data and t test for 2 independent
samples; analysis of the relationship between quantitative, qualitative and mixed variables; simple
linear regression.

<Computer science>
Basic concepts: Hardware processor: CPU, RAM, Binary information representation, Mass
memories, Input / Output devices. System utilities and applications. The operating system
functions and general characteristics: main concepts and operations of the Windows operating
system, tasks, virtual memory, algorithm / program.
Word Processors: general features of Word; concepts and properties of characters, paragraphs,
sections (styles, fonts, alignments, headers / footers, notes, summaries, images, tables, symbols
etc.).
The spreadsheet-basic concepts: cells (strings, constants, formulas), absolute / relative references,
references to rectangular areas, functions, standard formats (font, size, etc.) and special formats
(currency, numbers, date etc. .). The graphs: types (histogram, bars, lines, pie etc.) and
characteristics, single data series, multiple data series, labels, titles and formatting of the graphs.
Software for creating presentations.

<Electrical and electronic measurements>
Introduction to measurements and the theory of errors. Measurement of fundamental electrical
quantities. Passive circuits. Diodes. Junction transistor. Operational amplifiers


