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Questions to discuss in class:
1) Human mental functions. Types of mental activity. The role of sensations, perceptions, and representations in the development of consciousness.
2) Physiological mechanisms of attention and its properties
3) Motivation. Types of motivations.  The role of motivations in human and animal behavior.
4) The structure of a purposeful behavioral act. 
5) The physiology of emotional states. Theories of emotions, vegetative and motor components of emotions. The meaning of emotions.
6) Functional asymmetry of brain hemispheres
Individual study:
Properties of perception and attention
Practical work No. 1
Correction task
Practical work No. 2
Determination of attentional capacity by the tachystoscopic technique.
Practical work No. 3
Determination of attentional capacity.
Practical work No. 4.
a) Study of the functional asymmetry of the brain.
b) Determination of the dominant brain hemisphere (Jane's test).
Synopsis:

Perception (Lat. 'perceptio') is a process of cognition in which the phenomena of the surrounding world are reflected in the form of sensations, images or verbal symbols; a system of actions aimed at acquainting oneself with an object that affects the senses. Physiologists and psychologists consider "sensation" as the initial form of cognition. Sensation is a direct sensory reflection of individual properties of objects, phenomena that can be perceived by human sensory systems.
Perception is formed on the basis of sensations of different modalities, since several analyzers usually take part in this process. Depending on which sensory system is leading in the act of perception, we can distinguish visual, auditory, tactile, taste and olfactory perceptions. In any of these types (especially tactile), motor (kinesthetic) sensations (movements of the eyes, hands, and tongue) play an important role.
In addition, there are:
-
perception of time ~ reflection of the objective duration, speed, and sequence of reality phenomena; 
-
perception of space is a sensory and visual reflection of the spatial properties of things (size, shape), their spatial relations (location relative to each other) and movement.
-
 perception of complex sounds is the process of receiving and processing sounds of complex spectral composition (speech, music, and synthetic sounds) by an auditory analyzer.);
-
perception of oral speech is one of the highest mental functions of a person;
- the perception of a person by a person (interpersonal perception) - the process of psychological cognition by people of each other in direct communication.
Attention: concentration, selective orientation of the cognitive activity of humans or higher vertebrates to a certain object that is important at the moment.
Electrophysiological correlates of attention are associated with the activity of the ascending activating system of the reticular formation. When a stimulus acts on the body, this system provides the so-called "activation reaction" , which means desynchronization of EEG rhythms,  and an increase in the tone of the cerebral cortex in the area that is associated with the projection of stimuli falling on the body. All this together allows to select from the set of stimuli the ones which are the most dominant and important at the moment and ensure their perception - that is, just to ensure attention to these stimuli. Non-specific nuclei of the thalamus also participate In the implementation of selective attention. Along the collaterals that depart from specific projection pathways, these nuclei provide an increase in the excitability of neurons located around specific projection zones of different modality.
The excitation of the hypothalamic structures provides vegetative support for attention, and the excitation of the limbic system gives it an emotional color.
In addition to the ascending influences from reticular formation through the thalamus to the cortex, the brain stimulation has a reverse, descending direction - from of neurons to relay structures of the thalamus and the RF. By acting on these structures, the cerebral cortex selectively changes their sensitivity to the perception of information from the receptors. The presence of two-way connections between the lower and higher parts of the brain makes it possible to eliminate the excessive influence of each of them both on the intensity of attention itself, and on the vegetative and emotional provision of this function.
Properties (characteristics) of attention. 
The amount of attention is measured by the number of objects that are clearly perceived at the same time and characterizes the resources of a subject's attention. The volume of attention is close to the volume of short-term memory and is 7-9 stimuli or elements. 
The stability of attention is the ability to keep the object of activity in the field of consciousness for a certain period of time, i.e. the ability to focus on something for a long time. The time interval of stability can range from fractions of a second to several hours. 
Attention switching is the opposite property. Attention switching involves the possibility of transition from one activity to another. 
Distribution (or allocation) of attention is the ability to hold several different types of objects at the same time in the field of consciousness. This property of attention involves the allocation of its limited resources in simultaneous performance of two or more tasks.
Objectivity of attention is associated with the ability to distinguish certain complexes of signals in accordance with the task, personal significance, relevance of signals, etc.
Selectivity of attention characterizes its focus on any aspect of the stimulus.
All the parameters of attention are easy to train and develop, and this does not require any artificial techniques.
Attention: concentration, selective orientation of the cognitive activity of humans or higher vertebrates to a certain object that is important at the moment.
Electrophysiological correlates of attention are associated with the activity of the ascending activating system of the reticular formation. When a stimulus acts on the body, this system provides the so-called "activation reaction" , which means desynchronization of EEG rhythms,  and an increase in the tone of the cerebral cortex in the area that is associated with the projection of stimuli falling on the body. All this together allows to select from the set of stimuli the ones which are the most dominant and important at the moment and ensure their perception - that is, just to ensure attention to these stimuli. Non-specific nuclei of the thalamus also participate In the implementation of selective attention. Along the collaterals that depart from specific projection pathways, these nuclei provide an increase in the excitability of neurons located around specific projection zones of different modality.
The excitation of the hypothalamic structures provides vegetative support for attention, and the excitation of the limbic system gives it an emotional color.
In addition to the ascending influences from reticular formation through the thalamus to the cortex, the brain stimulation has a reverse, descending direction - from of neurons to relay structures of the thalamus and the RF. By acting on these structures, the cerebral cortex selectively changes their sensitivity to the perception of information from the receptors. The presence of two-way connections between the lower and higher parts of the brain makes it possible to eliminate the excessive influence of each of them both on the intensity of attention itself, and on the vegetative and emotional provision of this function.
Types of attention.
Involuntary attention is the automatic switching of attention to a stimulus that has not previously attracted attention. It requires no special effort and is based on the orientation reflex (OR). OR automatically involves voluntary attention, which provides further and controlled processing of the stimulus.
Voluntary attention. Voluntary attention refers to controlled and conscious processes. It has a limited bandwidth and therefore provides not parallel, but sequential processing of information. An indispensable characteristic of voluntary attention is the effort directed at the selection and processing the information that is dictated by the goal and objective set before the person.
Speaking about the functional states of the brain, it is necessary to introduce the term: levels of wakefulness. This term refers to a certain indicator of the level of activity of brain structures, at which certain mental functions can be optimally performed.
Motivation is the selective excitation of the brain structures caused by a particular internal need and motivates the animal to purposeful activity to meet the need.  
It is established that motivational excitation is formed by three different innate mechanisms: 
1) Nervous signals from the receptors of the corresponding internal organs that provide a particular form of activity;
2) Nervous signals
 from receptors in the blood vessels; 
       3) the direct effect of humoral factors on the central nervous system (reticular formation, medulla oblongata, hypothalamus).
Nervous and humoral changes that develop in the body when the internal environment changes are addressed primarily to the hypothalamus. The motivational centers of the hypothalamus differ in a number of functional features. They are characterized by selective sensitivity to physical and chemical influences (they react to the slightest fluctuations in homeostasis indicators). Selective sensitivity of the hypothalamus neurons to changes in certain physical and chemical constants of the internal environment is related to the fact that this constant determines the normal course of metabolism in the receptor neuron. The deviation of the constant from the constant level causes a continuous pulse in the neuron. The process of excitation in the motivational centers of the hypothalamus can develop automatically, due to internal metabolic processes. Therefore, motivational centers can determine biological rhythms.
Motivational centers of the hypothalamus have extensive connections with the reticular formation and the limbic system, through which a whole complex of cortical-subcortical apparatuses is involved in motivational reactions. Due to the vastness of connections and the specific sensitivity to changes in homeostasis, the centers of the hypothalamus are a kind of pacemakers for motivations.
The first sign of developing motivational excitation is always an accentuated exploratory reaction. According to modern concepts, the most subtle and responsible processes in the organization of purposeful behavior occur in the cortex of the large hemispheres according to the scheme: frontal lobes - posterior divisions - frontal cortex. Numerous needs create a state of "tension" in the mediobasal parts of the frontal cortex, which serves as the first push to find means to meet these needs. Analytic-synthetic activity of the back "internal system" in neocortex (tertiary areas of the temporal, parietal and occipital regions) mobilizes previous experience, on the basis of which the programme of action is formed. The comparison of this program with the actual course of its implementation is made by the structures of the frontal cortex. Thus, in the complex process of forming a functional system and regulating purposeful behavior, the frontal lobes carry a double load, combining the initiating and controlling functions.
Over the connections with vegetative nuclei of midbrain, spinal cord and the endocrine system, motivational centers of the hypothalamus carry out energy supply for somatic motor responses (changes in the circulation, breathing, intensity of metabolism) and somatic autonomic reactions.
Once the factors that can satisfy the initial biological need are found, the motivational excitation is removed. The reduction and termination of motivational excitation can occur in advance, before the onset of true "metabolic" saturation, i.e. before the complete restoration of the parameters of the internal environment. So-called "sensory" saturation can be enough: it imples afferent signaling from the body's receptors as the implementation of physiological acts aimed at satisfying the initial need. But if sensory saturation is not supported by metabolic saturation, it removes motivation for a short period of time; metabolic saturation removes motivation for a long time.
Motivational excitation is always supported by an emotional tinge, i.e. it is characterized by subjective (individual) features of the relationship of a person (or animal) to the surrounding world and to himself.
Definition of emotion. In the Great Soviet Encyclopedia (1978), emotions are defined as " subjective reactions of humans and animals to the effects of internal and external stimuli, manifested in the form of pleasure or displeasure, joy, fear, etc. Accompanying almost any manifestations of the vital activity of the body, emotions reflect the significance (meaning) of phenomena and situations in the form of direct experience and serve as one of the main mechanisms of internal regulation of mental activity and behavior aimed at meeting actual needs (motivations)»
Classification of emotions. Many physiologists and psychologists divide emotions into negative, associated with the emergence of a need, and positive, accompanying its satisfaction. Given the pragmatic nature of emotional states, P. V. Simonov divided the actions into contact and remote, and the latter into possession, avoidance and overcoming. Emotions can be positive and negative. Positive ones characterize a favorable state of the body, they can be considered as a result of meeting biological or social needs. They are accompanied by increased creative efficiency, high labor productivity, low fatigue, and increased resistance of the body to harmful factors.
Negative emotions include fear, horror, anger, rage, displeasure, disgust, grief, sadness, longing. Positive emotions are pleasure, joy. Considering the nature of the body's behavior in emotional states, they can be divided into sthenic, causing active activity, and asthenic - depressing behaviors.
Somatic manifestations of emotions include contractions of facial muscles, changes in voice and speech, blinking movements, general motor restlessness, and the first and second manifestations are very characteristic of each emotion (facial expressions of grief and joy).
Vegetative manifestations of emotions include changes in cardiovascular functions (heart rate, blood pressure), changes in breathing, and gastrointestinal functions. There are also significant changes in the endocrine system and in the level of metabolism.
Negative emotions (longing, dissatisfaction, fear, anger, resentment, sadness) are characterized by a long aftereffect. They involve the vegetative sphere, sometimes causing negative consequences.
The meaning of emotions. The emotional state plays a huge role in human life. 
1. Emotions create optimal conditions for fulfilling various needs, which are more easily fulfilled against the background of emotions. 
2. Emotions play a big role in human mental activity. They provide a creative and exploratory basis for it. 
3. Emotions play a huge role in the process of assimilation of information (memory). The central nervous system has an emotional memory system. 
4. Emotions are of great importance in the formation of volitional reactions of the body. On the one hand, emotions contribute to the development of strong-willed qualities in a person, on the other hand, they prevent excessive generalization of emotional excitation and thus help to keep them at a certain level.
5. Emotions are considered by many scientists as a reliable means of communication between people. 
6. Emotion is a means for quick assessing the factors that damage the body and is thus considered a protective phenomenon - for example, pain allows the patient to know a more painless position and thus ensures better survival of the body. 
7. Emotions give a vital tone to a human, due to which the mood improves, performance increases, there is an interest in life, etc.
8. Emotions are also of great importance in the behavioral activity of the body and its adaptation to changing environmental conditions. 
Functions of emotions. The reflective function of emotions is expressed in a generalized assessment of events. The emotion performs this function on the basis of the need that has arisen and an intuitive idea of how to satisfy it. 
The motivating function of emotions is that they motivate a person to act.
The reinforcing function of emotions is associated with their participation in the processes of memorization. Significant events that cause emotional reactions are more quickly and permanently imprinted in the memory.
The switching function of emotions is that they often make a person change their behavior.
The communicative function of emotions is that facial expressions, gestures, postures, expressive sighs, changes in intonation are the "language of human feelings" and allow a person to transmit their experiences to other people, inform them about their attitude to phenomena, objects, etc. There are genetically defined universal complexes of behavioral reactions, with the help of which the basic fundamental emotions are expressed.
Theory of functional systems takes an elementary behavioral act - a quantum of behavior - as an element of behavior. In this regard, there are 3 types of behavior :
1. Purposeful behavior aimed at satisfying motivation (PB).
2. Purposeful action (PA) - a set of ways to achieve a goal; PA is a stage and an element of the PB. 
3. Purposeful act (PAct) - the minimum quantum of behavior, the minimum act that provides the minimum result leading to the goal. 
Stages of purposeful behavior formation. The central structure of the behavioral act is deployed in time, although often it is very short (milliseconds).
Stage 1. Afferent synthesis. 
The construction of a purposeful behavioral act at the stage of afferent synthesis is carried out with the interaction of motivational and situational excitations and is built on the dominant principle. The leading one is a more biologically and socially important motivation. For humans, social influences are usually the leading ones. 
Along with genetic memory, individual memory is also important. It is formed when the need is repeatedly met. An example is a dynamic stereotype, where memory itself is a stimulus for purposeful behavior.
If we talk about the central mechanisms of purposeful behavior, afferent synthesis, the first stage of the formation of FSPB (Functional system of purposeful behavior), is carried out at the level of the subconscious. Consciousness is connected later, at the level of decision-making or in the case of a mismatch of the acceptor of the action with its result.
Automatic reactions are carried out at the level of the subconscious. The more automated the behavioral act is, the more important role memory plays in determining the activity (subconscious performance of the action, working on the conveyor belt, walking, etc.). Favorite place in the hall, favorite way home, reading environment, etc.: the body tends to stereotype, as it requires less energy.
The fourth component of afferent synthesis is trigger afferentation, the last component required for pre-trigger integration to manifest. Any stimulus and time can act as a trigger afferentation (the end of the lecture - and everyone runs to the cafe).
At the stage of afferent synthesis, several questions are solved: "what to do?" and "when to do?". The stage of afferent synthesis ends with the decision to take action, and the decision-making in turn leads to the formation of the action model and its implementation.  Afferent synthesis is the stage of doubt, at which there is a search for excitations, emotions are formed.
Stage 2. Decision making.  At the decision-making stage, the animal directs behavior in one direction, a rigid line of behavior is determined and freed from unnecessary degrees of freedom.  A talented brain is one that can quickly discard excess information and make an accurate decision.  In order for this to be possible, at this stage, the regulatory apparatus of the FSPB analyzes information about the state of all potential executive mechanisms, organs and muscles that could be involved in the PB.  The effector integral (a picture of the state of the executive mechanisms) is formed.  Depending on the results of such an analysis, the answer to the question "how to do it?" is formed, and the subject decides in which sequence they must include individual quanta of behavior.
Stage 3. Formation of acceptor of the result.   This is a very important device in purposeful action.  If the dog develops a conditioned reflex to the bell + meat powder, and then you replace it with fresh meat ("surprise"), then the dog looks with surprise, sniffs, runs to the experimenter, looks for meat powder, etc. - only then begins to eat meat (Anokhin, 1930-s).  This means that the reinforcement model with all its parameters did not match the result in the dog's brain. If we substitute an eagle's egg with a stone of the same shape, the bird will notice the substitution only if it picks up the stone (mismatch in weight).
The physiological mechanisms of the acceptor of the result are based on the convergence of command impulses, and reafference from the result on the same neurons.
Stage 4. Behavior.  The behavior is performed under constant control by the acceptor of the action and ends only when the model and the result coincide. According to Anokhin, in this case, the body is rewarded with the help of positive emotions, getting pleasure. If there are errors in the result, the preliminary research reaction is activated and the negative emotion is amplified. Mechanisms of control make adjustments to the behavior and it continues until a signal is received about the satisfaction of the need.  Then the FSPB ceases to operate, and information about the progress of meeting the need goes to the memory devices (learning).
1. Topic test questions.

1. The behavior of animals is aimed at ... self-preservation.
1) individual and specific * 
2) individual and group training
3) collective and specific 
4) collective 
5) individual
2. The individual behavior of animals is ... .
1) the behavior inherent in any animal within a specific behavioral activity *
2) innate behavior 
3) independent behavior
4) behavior aimed at preserving the life of an individual
3. Specific behavior of animals implies ... .
1) features of animal behavior due to the specific origin of the individual * 
2) animal behavior depending on the type of motor activity 
3) different types of behavior 
4) behavior that is characteristic of all animal and human species.
4. According to the nature of behavior, there can be ... behavior.
1) individual 
2) specific
3) innate and acquired *
4) sexual and protective
5. Innate activity of the body ... preservation of the organism, offspring, population and species.
1) contributes to *
2) does not contribute to
3) prevents
4) does not affect
6. Various forms of innate reactions are ready for implementation... .
1) even before birth  
2) from the moment of birth 
3) with ontogenetic maturation of the central nervous system * 
4) as the CNS matures phylogenetically 
5) by the time of puberty
7. The implementation of age-related extinction of unconditional reflexes is achieved by ... .
1) maturation of the caudal parts of the brain, 
2) maturation of the higher centers of the brain *
3) lack of demand for innate reflexes, 
4) poor development of the anterior (rostral) brain, 
5) changes in the environment during ontogenesis.
8. Behavior is the result of the interaction of the body:
1) with the internal environment 
2) with other organisms
3) with the external environment 
4) with the external environment and with other organisms * 
9. According to the biological role, the innate activity of the organism is divided into:
1) aggressive and defensive
2) preservation and protection * 
3) passive and defensive activities
4) food and sexual activity
10. STRONG EMOTIONS ARE CHARACTERIZED BY:
1) hypoglycemia, stabilization of heart rate, irregular breathing;
2) shift of the leukocyte formula to the left, decrease in blood pressure, extrasystole;
3) excitation of the sympathetic NS, increased heart rate, CP and BP.*
4) excitation of parasympathetic NS, respiratory and cardiac arrhythmia
11. CATECHOLAMINE SECRETION IN EMOTIONAL EXCITATION:
1)  decreases 
2) doesn't change 
3) increases*
4) is terminated
2. Study questions:
1. Name the types of attention
2. Provide the definition of motivation
3. What are the main types of motivation?
4. What is emotion (according to Simonov)?
5. What physiological processes are the basis of afferent synthesis?
6. What are the main physiological theories of emotions?
7. What are the main brain structures involved in the formation of emotions?
8. Write the formula for emotional stress according to Kositsky.
9. Write the Simonov emotion formula.
10. What changes are observed in the cardiovascular, respiratory and digestive systems when the subject is experiencing negative emotions?
Keys to study questions
1. Voluntary and involuntary, sensory, intellectual and motor.
2. Motivation is an incentive (motive) for the implementation of purposeful behavior when a need (that cannot be met by internal physiological mechanisms) arises.
3. Biological, social, and ideal (spiritual).
4. Emotion is a subjectively experienced sensation that occurs at the stage of afferent synthesis and reflects the probability of satisfying the dominant need or motivation.
5. Assessment of the need and the level of dominant motivation, taking into account one's own experience (memory), assessment of the situation and the presence of action-permitting signals (guideline afferentation).
6. Biological theory by P. K. Anokhin, information theory by P. S. Simonov, theory of emotional tension by G. I. Kositsky.
7. Structures that are part of the limbic system of the brain (hippocampus, cingulate gyrus, mamillary bodies, some nuclei of the hypothalamus and thalamus, olfactory brain, cerebral cortex).
8. DT = P (IdtEdtTdt - IpEpTp), where DT = degree of tension, P = purpose, I - information, E - energy, T - time
9. E = -P(N-S), where E is the emotion, its degree; P is the intensity and quality of the actual need; (N-S) - assessment of the probability (possibility) of meeting the need based on innate and ontogenetic experience; N — information about the means predictably necessary to meet the need; S —information about the means available to the subject at the moment.
10. With sthenic negative emotions: tachycardia , increased blood pressure, increased breathing, inhibition of gastrointestinal functions are observed; with asthenic negative emotions: the work of the heart decreases (bradycardia, the respiratory rate decreases and its rhythm is disturbed, intestinal motility increases.
Case problems
Case problem No. 1: People and animals in their own way reflect their attitude to different stimuli. In an experiment, by irritating certain brain structures, you can simulate these reactions, which are called emotional.
1) Define the concept of "emotion".  
2) What structural organization in the central nervous system is the morphological substrate for emotional reactions? 
3) What are its main components.  
Case problem No. 2: Subjective experiences of a person in different situations differ in the fact that some people want to prolong (positive emotions), while others people try to avoid (negative emotions).
1) Name the main factors (causes) of negative and positive emotions.  
2) What is the significance of positive and negative emotions for a person? 
Case problem No. 3: Watch the behavior of fans at a hockey game. They shout, jump, change their facial expressions depending on the situation on the field. All these are emotional manifestations.
1) Name the main components of the emotional response. Provide the necessary explanations.  
2) List the main vegetative components that accompany the expressed emotional reaction.
Case problem No. 4: The need is what the body needs at the moment. The simplest example of a need is the need to drink water when the concentration of salts in the body increases.
1) What is the biological significance of the body's need? 
2) What forms of people's needs do you know? Give relevant examples.  
3) Provide the definition of the term "motivation", name the reasons for the emergence of motivations. What is their significance? 
Case problem No. 5: Professor Grigory Ivanovich Kositsky suggested the term "emotional stress" instead of the term "emotion", and proposed a formula according to which the degree of emotional stress is directly proportional to the level of the goal and the lack of resources necessary to achieve it.
1) List the stages of emotional tension according to G. I. Kositsky.  
2) What is characteristic of the first stage of emotional tension? What is its physiological significance? 
3) What is characteristic of the stage of sthenic negative emotion? What is its physiological significance? 
4) In what conditions does asthenic negative emotion occur, and what is characteristic of this stage? 
5). What is characteristic of the stage of neurosis? 
Case problem No.6:  A newborn child, in response to changes in his condition and environment, shows certain reactions that can be regarded as emotional.
1) At what age do emotional reactions appear in the behavior of children? 
2) What is the adaptive nature of these reactions? 
Case problem No. 7. In the first years of life, the child meekly learns the verbal instructions of his parents ("you can't!", " sit down!", " come to me!" etc.), but from a certain point he begins to ask the question " why?". This means that the child begins to form abstract thinking.
1) At what age do children begin to develop conditioned reflexes for words? 
2) At what age do they begin to form abstract-verbal thinking? 
3) What is the vocabulary (number of words) of children aged 1, 2, 11 and 4? 
Case problem No. 8. Human children raised by animals, from a certain point in development lose the opportunity to master the second verbal signal system.
1) What are the features of the development of a child isolated from society, for example, who fell into the lair of an animal at an early age? 
2) What is the main condition that determines the child's attachment to parents? 
3) What determines the formation of typological features of the child's HNA? 
Case problem No.9 Subjective experiences of a person in different situations differ in the fact that some people want to prolong (positive emotions), while others people try to avoid (negative emotions).
1) Name the main factors (causes) of negative and positive emotions.  
2) What is the significance of positive and negative emotions for a person? 
Case problem No. 10 Watch the behavior of fans at a hockey game. They shout, jump, change their facial expressions depending on the situation on the field. All these are emotional manifestations.
1) Name the main components of the emotional response. Provide the necessary explanations.  
2) List the main vegetative components that accompany the expressed emotional reaction.
Keys to case problems
Case problem No. 1:  
1) Emotion is the reaction of the body to external or internal stimuli, accompanied by pronounced experiences.  
2) The main substrate of emotional states is the limbic system of the brain. It includes fornix, hippocampus, cingulate gyrus, amygdala, the parahippocampal gyrus, and parts of the thalamus.  
3) The main components of emotion are mental, motor, facial, and vegetative changes in the body
Case problem No. 2: 
1) Positive ones are associated with meeting needs, receiving news about a pleasant event.  Negative ones arise when it is impossible to meet the needs, or the subject has received news of an unpleasant event 
2) Positive emotions have a beneficial effect on the state of human health and stimulate physical and mental activity; negative emotions that are overly pronounced or often repeated have a negative effect on the health of the body.  Sthenic negative emotions mobilize physical resources and mental activity to achieve the goal.
Case problem No. 3: 
1) The main components of emotional reactions are facial, motor, vocal and vegetative. 
2) Vegetative manifestations of emotions include changes in the intensity of the functioning of internal organs and endocrine glands (changes in the rhythm of heartbeats, blood pressure, respiration, narrowing or dilation of the pupil, piloerection, changes in the level of salivation, hormonal changes). 
Case problem No. 4: 
1) Need is the source of the activity of the organism,  motivation and purpose of its behavior in the surrounding world.  
2) Biological (the need for food, clothing, etc.), social (the need for social recognition), spiritual (ideal).  
3) Prompting the body to act. The reason is the presence of a need or the action of unfavorable factors.  The significance is satisfaction of the need and avoidance or getting rid of unfavorable factors.  
Case problem No. 5: 
1) The state of attention, mobilization, activity (AMA).  The efficiency increases, the function of the organs and systems that provide the solution to this problem increases.  
2) An increase in emotional tension, which is manifested by a state of rage (anger, indignation) and is accompanied by an extreme increase in the activity of organs and systems. The maximum mobilization of the body's resources to perform the task.  
3) It occurs when there is a great lack of resources to achieve the goal, when the intellectual and energy reserves of the body are depleted. Mental and physical activity is suppressed, a state of "horror, fear, longing" develops.  
4) The development of a neurotic state, the "transition" to the disease.  
Case problem No.6: 
1) From the moment of birth.  
2) At first, only negative emotional reactions appear, which serve as a signal of trouble for adults. From the 2nd month, positive reactions appear. They contribute to the development of movements and their energy supply.  
Case problem No. 7.
1) Conditioned reflexes within the second signal system begin to form from 5 months in children. From this point on, the child can respond to the word with a direct reaction (phase DS-VR) 
2) At the age of 5 years ("why").  
3) In the first year of life, the vocabulary is 10-12 words, by the 2nd year it increases to 300, by the 11th-to 1000, and by the 4th – to 2000 words.  
Case problem No. 8.
1) The child sharply lags behind in general development, acquires the habits of an animal, lags behind in mental development, speech does not appear even if the child is returned to the society after the age of 10.
2) Contact with parents from the moment of birth. 
3) From the genotype and upbringing in the family
Case problem No. 9.
1) Positive ones are associated with meeting needs, receiving news about a pleasant event.  Negative ones arise when it is impossible to meet the needs, or the subject has received news of an unpleasant event 
2) Positive emotions have a beneficial effect on the state of human health and stimulate physical and mental activity; negative emotions that are overly pronounced or often repeated have a negative effect on the health of the body.  Sthenic negative emotions mobilize physical resources and mental activity to achieve the goal.
Case problem No. 11
1) The main components of emotional reactions are facial, motor, vocal and vegetative. 
2) Vegetative manifestations of emotions include changes in the intensity of the functioning of internal organs and endocrine glands (changes in the rhythm of heartbeats, blood pressure, respiration, narrowing or dilation of the pupil, piloerection, changes in the level of salivation, hormonal changes). 
Individual study at class
3. Educational films on the topic of the lesson.
5.2. Individual study:
Properties of perception and attention
1) Correction task
On the proposed letter matrix, the subject must complete correctly defined tasks that the experimenter forms in 10 minutes: for example, cross out the letters "K"and " P". The number and percentage of errors is determined. The more errors, the worse the stability of attention. Each matrix has 2000 characters. If the subject viewed the first matrix in less than 10 minutes, he may be offered a second one.
Protocol of the study of stability of attention

Student_ _ _ _ _ _ _ Group ___________ Date ___________
	Indicators of attention
	Results

	Number of letters viewed in 10 minutes (N)
	

	Number of correctly crossed out letters (M)
	

	The number of letters that needed to be crossed out (n)
	

	Accuracy of task completion, %
	

	Accuracy, points (C)
	

	Productivity, points (B)
	

	Stability of attention, points (A)
	


The accuracy of attention is calculated using the formula
K = M/ n * 100% 
To calculate productivity, the number of letters viewed must be converted into points in accordance with the table below.
	Productivity
	Accuracy of attention
	
	

	Number of characters viewed (N)
	Points (B)
	%
	Points (C)

	Less than 1010
	1
	Less than 70
	1

	1010-1175
	3
	71-71,9
	2

	1176-1340
	5
	72-72,9
	3

	1341-1505
	7
	73-73,9
	4

	1506-1670
	9
	74-75,9
	5

	1671-1835
	10
	76-76,9
	6

	1836-2000
	11
	77-78,9
	7

	2001-2165
	12
	79-79,9
	8

	2166-2330
	13
	80-80,9
	9

	2331-2495
	14
	81-82,9
	10

	2496-2660
	15
	83-83,9
	11

	2661-2825
	16
	84-84,9
	12

	2826-2990
	17
	85-86,9
	13

	2991-3155
	18
	87-87,9
	14

	3156-3320
	19
	88-89,9
	15

	3321-3485
	20
	90-90,9
	16

	3486-3650
	21
	91-91,9
	17

	3651-3815
	22
	92-93,9
	18

	3816-3980
	23
	94-94,9
	19

	More than 4000
	24
	95-95,9
	20

	
	
	96-98
	21

	
	
	More than 98
	22


Then the integral index of attention stability (A) is calculated using the formula A = B + C, where B and C are the points of productivity and accuracy of attention
)Determination of attentional capacity by the tachystoscopic technique.
To study the attentional capacityn, a pre-prepared set of 5 cards with the image of eight consonant letters on each is used: ЛХДМГНСЧ, БТРПЛДКН, ВЛРЖБВНЦ, etc. The sequence of letters is arbitrary.
The test subject is presented with a card for 0.5 seconds in turn. After presenting each card, the subject must write down which letters he managed to notice and in what order. The data is entered in the protocol. The average data for five experiments is taken into account.
Protocol form:
	 Card No.
	Presented letters
	Results
	The number and % of correctly named letters 
	Attention errors

	1
	ЛХДМГНСЧ
	ЛФХСХГ
	4
	Ф is not in the card, X is written twice, Ч,M are omitted

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	

	Average attentional capacity values
	
	
	
	


Hugo Munsterberg's method of selective perception and attention.
The purpose of the method: to determine the selectivity of attention. It is recommended for use in professional selection for specialties that require good selectivity and concentration of attention, as well as distraction tolerance. 
Instructions: "There are words among the letter test. Your task is to emphasize these words by reading the text as quickly as possible." 
Example: kjdshappinessjskydl 
Working time - 2 minutes. 
The method is carried out both in a group and individually. The number of selected words and the number of errors (missing and incorrectly selected words) are evaluated. 
The material is distributed by the teacher.
 Determination of attentional capacity.
In the square (containing numbers from 101 to 136), the numbers are found sequentially in ascending order. The total time (T, sec) spent on the search is determined, and a dot is placed under each found number. The attentional capacity (B) is determined by the formula: B = 648/T. 
	101

	124
	136
	104
	128
	103

	114

	121
	105
	111
	129
	106

	135

	109
	123
	115
	112
	130

	131

	102
	122
	107
	119
	132

	134

	108
	113
	125
	133
	110

	116

	127
	118
	126
	120
	117


Criteria for evaluating attention: less than 4 - the attentional capacity is low, 4-6-medium, more than 6-high. 
Determining the stability of attention with the help of "intertangled lines". 
The subject is offered a picture of intertangled lines and is asked to determine, without the participation of hands, only with a glance, where the end of each line is. The time of task performance is determined.
Attention switch.
Determine the time it takes to find the second image after the first look at the picture with the dual image. The material is provided by the teacher.
Practical work No. 8. Study of the functional asymmetry of the brain.
Determination of the dominant brain hemisphere (Jane's test).
Look at the faces shown in the picture and determine which one you think is happier. If it's left, it means that you have a predominant right hemisphere of the brain. If you think the right portrait is happier, then the left hemisphere dominates.
[image: image1.png]



Study of the functional asymmetry of the brain
Materials: stopwatch, dynamometer, a piece of paper with a hole ( diameter​ 1 cm.)
 Objective: to determine the lateral human phenotype using functional tests.
Steps of practical work:  In the course of practical work, students perform tests in pairs to assess sensorimotor asymmetries 
	Test
	Indicator

	1. The command "Take a pen from the table" 
	​The leading hand is considered to be the hand with which the subject takes the object 

	​2. Without visual control, draw circles, squares, and triangles simultaneously with both hands 
	The leading hand is considered to be the one that moves more efficiently 

	3. The interlacing of the fingers 
	The thumb of the leading hand lies on top 

	4. Crossing the arms 
	The leading hand first begins to move and places the hand on the opposite forearm 

	5. Dynamometry 
	​The compression force of the dynamometer with each hand is determined three times. Determine the average values. The leading hand has the greatest strength 

	6. Applauding 
	The leading hand is considered to be more active in the movement of the hand 

	7. Outstretched arms test. With eyes closed, both arms are extended forward at shoulder level 
	The leading hand is considered to be raised higher 

	8. Crossing legs 
	The leading leg is located on top 

	9. Jump on one leg 
	The thrust leg is considered the leading leg 

	10. Get up from the chair 
	The leading leg begins to move first 

	11. Go backwards 
	The leading leg begins to move first 

	12. Kick an imaginary ball 
	Leading foot begins to move 

	13. Deviation of the movement from the specified direction. With eyes closed, the subject walks in a straight line of 5m 
	The leg opposite to the deviation from the straight line is evaluated as the leading leg 

	14. Test with a stopwatch. It is evaluated with which ear the subject leans towards the stopwatch after the instruction: Which ear is it louder to listen to the ticking of the clock?​​​ 
	The leading ear is considered to be the one that the subject brings closer to the stopwatch​ 

	15. Reproduction of the numbers pronounced by the experimenter with one closed ear of the subject​ 
	The larger number of digits is remembered when the subject listens by the leading ear 

	16. The Rosenbach test. In the outstretched hand, the subject holds a pencil and fixes it with his eyes at a certain point (3-4 m).​ Then he alternately closes the right and left eyes
	Closing the leading eye leads to a displacement of the pencil relative to the point of fixation​​


	17. Test "a Hole in the paper." ​​The subject fixes the object through a small hole in a piece of paper. ​Then he alternately closes the right and left eyes
	Closing the leading eye leads to the disappearance of the object from the field of view​


	18. Squinting your eyes after the command: Alternately squint your eyes​
	The leading eye is the first to squint


The results of the tests (the designation of the leading hand : R or L) are entered by students in the protocol of the group and recorded in a notebook for practical work.
Protocol of the experiment (determination of the lateral phenotype)
Group No._
	Full name and Gender

	 
	1 
	2 
	3 
	4 
	5 
	6 
	7 
	8 
	9 
	10 
	11 
	12 
	13 
	14 
	15 
	16 
	17 
	18 

	Right 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Left 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	  


On the basis of functional samples, the coefficient of right-sided lateralization (CRSL) is determined):​
R-L
CRSL = ---------------- x 100%,
R + L
where R is the number of right-hand signs; L is the number of left-hand signs.
          Based on the lateralization coefficient, the motor phenotype (tests 1-13), the sensory phenotype (tests 14-18), and the total sensorimotor phenotype (all tests) are determined.
12. Topics for students' scientific research
1. Dynamic stereotype and its role in human activity.
           2. Modern ideas about the localization of functions in the cerebral cortex. 
3. Functional asymmetry of the cerebral cortex. The problem of left-handedness.
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