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	[bookmark: table01]FACULTY OF MANAGEMENT 

SUBJECT CARD

Name of subject in Polish Fizyka Środowiska Pracy II
Name of subject in English Work Environment Physics II 
Main field of study (if applicable): Management
Specialization (if applicable): Managerial Behaviour and Decisions 
Profile:  academic
Level and form of studies: 2nd level,  full-time studies
Kind of subject: obligatory
Subject code: W08ZZZ-SM019W
Group of courses: NO
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	Lecture
	Classes
	Laboratory
	Project
	Seminar

	Number of hours of organized classes in University (ZZU)
	15
	
	
	
	

	Number of hours of total student workload (CNPS)
	30
	
	
	
	

	Form of crediting
	crediting with grade
	
	
	
	

	For group of courses mark final course with (X) 
	
	
	
	
	

	Number of ECTS points
	1
	
	
	
	

	including number of ECTS points for practical (P) classes 
	
	
	
	
	

	[bookmark: _Hlk31881015]including number of ECTS points corresponding to classes that require direct participation of lecturers and other academics (BU)
	0,5
	
	
	
	


*delete as applicable
	[bookmark: table03]PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES
Basic mathematical and statistical skills (verified by maturity exam or higher).
A course in physics (or equivalent) completed at 1st level of studies.


\
	[bookmark: table04]SUBJECT OBJECTIVES
C1: Acquisition of specialist knowledge of the physical factors of the work environment affecting the employee, necessary in processes of manufacturing and human resource management.

C1.1: Gaining knowledge of the physical aspects of the work environment: the reasons for the impact of physical factors on the employee, how they interact, potential psychophysical effects and ways to minimize their negative impact.

C1.2: Acquiring knowledge about the ergonomic optimization of working conditions using chosen methods and tools for measuring, assessment and design the physical work environment, taking into account the physical, sensory and mental capabilities and limitations of the employee.
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	SUBJECT LEARNING OUTCOMES
In the field of knowledge:
PEU_W01: student knows the individual physical factors of the work environment; knows for what reasons (physical, anatomical, physiological, psychological) and how they affect people in the work process.
PEU_W02: student knows the chosen methods and tools for measuring and assessing these factors, as well as for designing and optimizing the physical work environment in accordance with an ergonomic approach.
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	PROGRAM CONTENT

	Lectures
	Number of hours

	Lec 1
	Introduction. Physical work environment as part of the human-machine-environment system. Review of physical factors affecting man in the work process. An ergonomic approach in the design and assessment of the working environment.
	222

	Lec 2
	Microclimate. Thermodynamics of the human body. Effects of thermal homeostasis disorder. Thermoregulatory mechanisms of physical and biochemical nature. Thermal insulation parameters of clothing as a barrier between man and thermal environment. Microclimate evaluation methods.
	22

	Lec 3
	Lighting. Structure of the eye's optical path. Signal processing by the neural system. Characteristics of perception of brightness, color and geometric patterns. Requirements related to ensuring appropriate conditions for visual work. The use of color models in the design of the visual environment.
	2

	Lec 4
	Noise. Hearing structure and its influence on hearing ability. Perception of pitch and loudness of sound as examples of phenomena subject to Weber-Fechner and Stevens laws. Noise as a harmful factor and stressor; physiological and psychological effects of being in noise. Organizational and technical measures to minimize exposure to noise in the workplace.
	2

	Lec 5
	Spatial relations between a man and the workplace. Impact of mismatch of the position to the anthropometric features of the employee on the enforcement of body posture in biomechanical terms. Location of signaling and control devices. Application of Fitts law in human-machine interface design.
	2

	Lec 6
	Methodology of researching the impact of the physical work environment on humans. 1. Psychophysical approach in measuring the subjective perception of physically measurable stimuli. The use of questionnaire methods and AHP approach in research and measurement of a subjective nature.
	2

	Lec 7
	Methodology of researching the impact of the working environment on humans. 2. Designing a factor experiment. Application of statistical methods in data analysis.

	2

	Lec 8
	Final test
	11

	
	Total hours
	15
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	TEACHING TOOLS USED

	N1. Lecture with slides and multimedia materials
N2. Consultations
N3. Own student work - independent literature studies and preparation for the final test





EVALUATION OF SUBJECT LEARNING OUTCOMES ACHIEVEMENT
	[bookmark: table0C]Evaluation (F – forming (during semester), P – concluding (at semester end)
	Learning outcomes number
	Way of evaluating learning outcomes achievement

	P
	PEU_W01
PEU_W02
	Written final test

	C
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	PRIMARY AND SECONDARY LITERATURE

	PRIMARY LITERATURE:
[1]  Grandjean E., Fitting the task to the man. An ergonomic approach, Taylor & Francis, London 1980
[2]  Halliday D., Resnick R., Walker J., Podstawy fizyki, t. 1 i 2, Wydawnictwo Naukowe PWN, Warszawa 2006
[3]  Hecht E., Optyka, Wydawnictwo Naukowe PWN, Warszawa 2012
[4]  Jaroszyk F. (red.), Biofizyka, Wydawnictwo Lekarskie PZWL, Warszawa 2014
[5]  Jóźwiak J., Podgórski J., Statystyka od podstaw, Polskie Wydawnictwo Ekonomiczne, Warszawa 2012
[6]  Koradecka J. (red.), Bezpieczeństwo pracy i ergonomia, t. 1 i 2, Centralny Instytut Ochrony Pracy, Warszawa 1999
[7]  Materiały dla studentów na stronie Laboratorium Ergonomii Wydziału Informatyki i Zarządzania PWr, http://ergonomia.ioz.pwr.edu.pl/
[8]  Ozimek E., Dźwięk i jego percepcja. Aspekty fizyczne i psychoakustyczne, Wydawnictwo Naukowe PWN, Warszawa 2002
[9]  Proctor R.W., Van Zandt T., Human factors in simple and complex systems. Second edition, CRC Press, 2008
[10]  Taylor J.R., Mechanika klasyczna, t. 1 i 2, Wydawnictwo Naukowe PWN, Warszawa 2006
[11]  Traczyk W.Z., Trzebski A. (red.), Fizjologia człowieka z elementami fizjologii stosowanej i klinicznej, Wydawnictwo Lekarskie PZWL, Warszawa 2015
[12]  Wykowska M., Ergonomia jako nauka stosowana, Uczelniane Wydawnictwa Naukowo-Dydaktyczne AGH, Kraków 2009
SECONDARY LITERATURE:
[1]  Alton Everest F., Pohlmann K.C., Podręcznik akustyki, Wydawnictwo Sonia Draga, Katowice 2013
[2]  Bell P.A., Greene T.C., Fisher J.D., Baum A., Psychologia środowiskowa, Gdańskie Wydawnictwo Psychologiczne, Gdańsk 2004
[3]  Brzeziński J., Metodologia badań naukowych i diagnostycznych [w:] Psychologia. Podręcznik akademicki, t. 1: Podstawy psychologii, Strelau J. (red.), Gdańskie Wydawnictwo Psychologiczne, Gdańsk 2000
[4]  Internetowy Podręcznik Statystyki, StatSoft, http://www.statsoft.pl/textbook/
[5]  Jorasz U., Wykłady z psychoakustyki, Wydawnictwo Naukowe UAM, Poznań 1998
[6]  Kabza Z., Kostyrko K., Metrologia mikroklimatu pomieszczenia i środowiskowych wielkości fizycznych. cz. 1 i 2, Oficyna Wydawnicza Politechniki Opolskiej, Opole 2003/2004
[7]  Karwowski W. (red.), International Encyclopedia of Ergonomics and Human Factors, Taylor & Francis, 2001
[8]  Malinowski A., Bożiłow W., Podstawy antropometrii. Metody, techniki, normy, Wydawnictwo Naukowe PWN, Warszawa 1997
[9]  Młodkowski J., Aktywność wizualna człowieka, Wydawnictwo Naukowe PWN, Warszawa 1998
[10]  Rejmer K., Ciepło – zimno czyli termodynamika fenomenologiczna, Wydawnictwo Sorus, Poznań 2013
[11]  Śliwowski L., Mikroklimat wnętrz i komfort cieplny ludzi w pomieszczeniach, Oficyna Wydawnicza Politechniki Wrocławskiej, Wrocław 2000
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