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1. Goals and Objectives of Discipline 

The exam aims to establish the level of completion of the Master degree. Topics for the entrance exam for the PhD program «19.00.02 – Psychophysiology». The aim of the following is to assess the knowledge of students in theory of psychophysiology and basic methods of psychophysiological research.
2. Organization of the Exam and Assessment Criteria

Form of the exam: examinations in specialty «19.00.02 – Psychophysiology» held in the oral exam form with tickets.

The exam consists of the following parts: tickets are consisted of any two questions from the following curriculum, and the third question: «Area of your research, theoretical basis for the research topic and research plan».
Exam marking: the following marking scheme is used: 

«Very good»: 8-10 points.
«Good»: 6-7 points.
«Satisfactory»: 4-5 points.
«Fail»: 0-3 points.
Criteria for Assessment
	
	Points

	Excellent performance.
	8-10

	Performance clearly better than average.
	6-7

	Average performance.
	4-5

	 Failure to satisfy the basic requirements for a pass of an exam. 
	0-3


The exam is failed if the candidate:
- fails to appear at examination without good reason, or

- leaves the auditorium’ after start of the exam, without good reason, or

- does not attempt to address the tasks set in the exam.
3. Topics
Part 1. Subject and aims of psychophysiology

The subject of psychophysiology. Psychophysiology as a scientific branch of psychological science. Psychophysiology as a part of contemporary neuroscience. The role of psychophysiology in understanding fundamental mechanisms of the brain, psychical processes and behaviour. Applications of contemporary psychophysiology.
The problem of correlation between psychical and physiological, the mind and brain problem: history and approaches.
Systemic and integrative psychophysiology. Fields of research in systemic psychophysiology. Sustaining organism homeostasis. Correlation between behavioral activity and reactivity, respondent and operant behaviour. Result as a factor of system formation. Purposeful nature of behaviour.

Part 2. Morphology and functions of nervous system

Morphology of neural tissue. Morphology, ultra structure and functions of neurons, its bodies, dendrites, axons, synapses. Neurons classification. Morphology, functional qualities and classification of glial cells.
Resting potential. Action potential. Characteristics of ion-selective membrane channels. Chemical synapse. Postsynaptic potentials. Synaptic receptors. The main mediator brain systems, their anatomical location and functions. Phylogenies and ontogenesis of human nervous system. General morphology of nervous system. Main parts of nervous system. Central and peripheral nervous systems. Spinal cord and brain cord.
Morphology and functions of the spinal cord. Brainstem. Cerebral nerves. Brain nuclei and tracts. Reticular formation. Cerebellum. Diencephalon. Basal ganglia. Brain cortex: anatomical and functional structure.

Part 3. Methods of psychophysiological research

Invasive psychophysiological methods: nerve cell impulse activity recording, optical recording, electrical and chemical stimulation of brain tissue, destroying and temporary shutting down of nerve tissue. Molecular and genetic methods of research of brain activity.
Non-invasive psychophysiological methods: electroencephalography, cardiography, electromyography, eye tracking, galvanic skin response, plethysmography, pneumography, etc., its connection with psychical processes and conditions, practical application. Polygraphy.
Contemporary methods of neuroimaging: structural and diffusion tensor magnetic resonance imaging, functional magnetic resonance imaging, positron-emission tomography, high definition electroencephalography, magnetoencephalography.
Evoked potentials, event-related potentials, ways of recording and methods of analysis, components. Connection with psychical processes and conditions. Principles of electrical and magnetic brain activity source localization.

Near-infrared spectroscopy (NIRS). Transcranial magnetic stimulation.
Physical basics of psychophysiological research methods. Temporal and spatial resolution, types of data.

Part 4. Psychophysiology of functional status

General overview on functional status, its regulation and self-regulation. Connection between functional status and working efficiency. Diagnostics of functional states.
Psychophysiology of wakefulness and sleep. Activating brain systems. Classification of sleep phases. EEG rhythms during wakefulness and sleep.
Psychophysiology of stress. Definition of stress. Kinds of stress and stressors. General adaptation syndrome and its functions. The role of sympathetic nervous system in responding to stress. Hormonal aspects of stress. Short-term and long-term stress. Consequences of stress. Prophylactic treatment of stress.
Biofeedback method: theory, application. Biofeedback as a tool of self-regulation of functional status.

Part 5. Psychophysiology of individual distinctions

Main approaches to individual psychological distinctions studying. Physiological basics of individual distinctions, psychophysiology of temperament and character.

Part 6. Psychophysiology of sensory processes and perception

Sensory organs. Sensory receptors: morphology and classification. General principles of information coding in sensory systems. Detector neurons and distributed coding in the central nervous system. Feature binding. Image recognition. Morphology and functioning of major exteroceptive sensory systems: visual, auditory, vestibular, somatosensory, olfactory, gustatory.

Part 7. Psychophysiology of motor control

Muscular contraction, neuromuscular junction. Proprioreception. Cerebro-spinal movement control. Central levels of motor control, roles of the brain stem structures, cerebellum, basal ganglia, cerebral cortex. Motor coordination. Types of movements. Acquisition of motor skills. Body scheme. Electrophysiological correlates of preparing and performing a movement: readiness potential, motor potential.

Part 8. Psychophysiology of needs, motivations and emotions

Psychophysiology of needs. Definition and classification of needs. Physiological mechanisms of vital needs appearing. Motivation as a factor of the behaviour organization. Classification of motivations. Physiological mechanisms of motivations.
Psychophysiology of emotional states. Human and animal emotion expression. Communicative function of emotions. Brain mechanisms of perception of emotion face expression. Polygraphical recording of emotions. Psychophysiological detection of lie: the history of method, physiological basics, application.
Limbic system of the brain: functioning and its role in needs, motivation and emotions.

Part 9. Psychophysiology of cognitive processes

Orienting response, its forms and meaning. Attention and pre-attention. Correlates of attention and pre-attention in evoked potentials - mismatch negativity, P300. Attentional networks (systems). Mechanisms of voluntary and involuntary attention.
Psychophysiology of memory and learning. Neuronal mechanisms of long-term and short-term memory. Psychophysiology of working memory. The role of prefrontal area in working memory. Psychophysiology of explicit and implicit memory. Role of hippocampus in forming memory traces.
Psychophysiology of decision making. Neuroeconomics.
Psychophysiology of speech. Speech centers. Correlates of speech perception in evoked potentials.
Psychophysiology of conscious and unconscious processes. Brain and consciousness: definitions, theories, experimental approaches of research.
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Questions for Exam in «19.00.02 – Psychophysiology»

1. The subject of psychophysiology. The role of psychophysiology in understanding fundamental regularities of mechanisms of the brain, psychical processes and behaviour. Applications of contemporary psychophysiology.
2. The problem of correlation between psychical and physiological, the mind and brain problem: history and approaches.
3. Systemic and integrative psychophysiology. Fields of research in systemic psychophysiology. Sustaining organism homeostasis. Correlation between behavioral activity and reactivity, respondent and operant behaviour. Result as a factor of system formation. Purposeful nature of behaviour.
4. Morphology, ultrastructure and functions of neurons, its bodies, dendrites, axons, synapses. Neurons classification.
5. Resting potential. Action potential. Characteristics of ion-selective membrane channels.
6. Chemical synapse. Postsynaptic potentials. Synaptic receptors.
7. Main mediator brain systems, their anatomical location and functions.
8. Ontogenesis of the central nervous system. Main parts of the nervous system.
9. Morphology and functions of the spinal cord. Brainstem. Cerebral nerves. Brain nuclei and tracts. Reticular formation. Cerebellum. Diencephalon. Basal ganglia. Brain cortex.
10. Brain cortex: anatomical and functional structure.
11. Invasive psychophysiological methods: nerve cell impulse activity recording, optical recording, electrical and chemical stimulation of brain tissue, destroying and temporary shutting down of nerve tissue. Molecular and genetic methods of research of brain activity.
12. Non-invasive psychophysiological methods: electroencephalography, cardiography, electromyography, eye tracking, galvanic skin response, plethysmography, pneumography, etc., their relation to psychical processes and conditions, practical application. Polygraphy.
13. Electroencephalography and magnetoencephalography: ways of recording and methods of analysis, components of evoked potentials, relation to psychical processes and conditions.
14. Evoked potentials and its application in psychophysiology: ways of recording, methods of analysis. Components of evoked potentials and its relation to psychical processes and conditions.
15. Tomographic methods of brain study: structural magnetic resonance imaging, diffusion tensor magnetic resonance imaging, positron-emission tomography, functional magnetic resonance imaging. Ways of recording, methods of analysis, application.
16. Psychophysiological characteristics of functional status: definition, types and ways of objective diagnostics. Connection between functional status and working efficiency.
17. Psychophysiology of wakefulness and sleep. Activating brain systems. Characteristics of nonREM and REM sleep. Sleep cycles and its regularities, age peculiarities.
18. Neurophysiological and biochemical mechanisms of sleep regulation. Dreams. Dreaming function. Consequences of sleep deprivation.
19. Psychophysiology of stress. The definition of stress. Kinds of stress and stressors. General adaptation syndrome. Consequences of stress. Prophylactic treatment of stress.
20. Biofeedback method: theory, application. Biofeedback as a tool of self-regulation of functional status.
21. Main approaches to individual psychological distinctions studying. Physiological basics of individual distinctions, psychophysiology of temperament and character.
22. Sensory organs. Sensory receptors: morphology and classification.
23. General principles of information coding in sensory systems. Detector neurons and distributed coding in the central nervous system. Feature binding. Image recognition.
24. Morphology and functioning of the vision system.
25. Morphology and functioning of the auditory system.
26. Morphology and functioning of the somatosensory system.
27. Muscular contraction, neuromuscular junction. Proprioreception. Cortico-spinal motor control.
28. Central levels of motor control, roles of brain stem structures, cerebellum, basal ganglia, cerebral cortex. Motor coordination.
29. Movement coordination. Types of movements. Acquisition of motor skills. Body scheme.
30. Psychophysiology of needs. Definition and classification of needs. Physiological mechanisms of vital needs appearing.
31. Motivation as a factor of the behaviour organization. Classification of motivations. Physiological mechanisms of motivations.
32. Psychophysiology of emotional states. Human and animal emotion expression. Communicative function of emotions. Brain mechanisms of perception of emotion face expression.
33. Psychophysiological detection of lie: the history of method, physiological basics, application.
34. Limbic system of the brain: functioning and its role in needs, motivation and emotions.
35. Attention and pre-attention. Correlates of attention and pre-attention in evoked potentials - mismatch negativity, P300. Attentional networks (systems). Mechanisms of voluntary and involuntary attention.
36. Psychophysiology of memory and learning. Neuronal mechanisms of long-term and short-term memory.
37. Psychophysiology of working memory. The role of prefrontal area in working memory.
38. Psychophysiology of explicit and implicit memory. Role of hippocampus in forming memory traces.
39. Psychophysiology of decision making. Neuroeconomics.
40. Psychophysiology of speech. Speech centers. Correlates of speech perception in evoked potentials.
41. Psychophysiology of conscious and unconscious processes. Brain and consciousness: definitions, theories, experimental approaches of research.
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1. Psychophysiological characteristics of functional status: definition, types and ways of objective diagnostics. Connection between functional status and working efficiency.
2. Morphology and functioning of the somatosensory system.
3. Topic and plan of PhD thesis.
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