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Questions to discuss in class:
1 Cortical processes of excitation and inhibition.
2. Inhibition of reflex activity, its classification. Conditioned inhibition and its mechanisms.
3 Analytical and synthetic activity of the cerebral cortex.
4. Dynamic stereotype, its physiological properties Importance of dynamic stereotype in the acquisition of work skills.
5. I. P. Pavlov's theory on the types of higher nervous activity.
The concept of temperaments.

6. The concept of signaling systems. Speech and its functions. The importance of speech in medical activity of a doctor
  7. Physiological mechanisms of sleep and wakefulness. Theory of sleep.
  8. Dreams.
Brief summary of the lesson content:
Movement and interaction of excitation and inhibition in the cerebral cortex
Higher nervous activity is determined by a complex relationship between the processes of excitation and inhibition that occur in the cortical cells under the influence of various influences from the external and internal environment. This interaction is not limited to the corresponding reflex arcs, but also plays out far beyond them. The fact is that with any impact on the body, not only the corresponding cortical foci of excitation and inhibition occur, but also a variety of changes in the most diverse areas of the cortex. These changes are caused, firstly, by the fact that nerve processes can spread (irradiate) from the place of their origin to the surrounding nerve cells, and the irradiation is replaced after a while by the reverse movement of nerve processes and their concentration at the starting point. Secondly, the changes are caused by the fact that neural processes, when concentrated in a certain place of the cortex, can cause (induce) appearance opposite nervous process in adjacent points of the cortex (spatial induction); or, after the cessation of the nervous process, the opposite nervous process may be induced in the same point (temporal sequential induction). 
The irradiation of nervous processes depends on their intensity. At low or high intensity, the tendency to irradiation is clearly expressed. At moderate intensity, there is the tendency to concentration. According to Kogan, the process of excitation irradiates through the cortex at a speed of 2-5 m/sec; the inhibition process is much slower (several millimeters per second). 
The increase or occurrence of the excitation process under the influence of the focus of inhibition is called positive induction. The occurrence or intensification of the inhibitory process around (or after) the excitation is called negative induction. Positive induction manifests itself, for example, in an increase in the conditioned reflex reaction after the use of a differentiating stimulus. One of the most common manifestations of negative induction is the inhibition of conditioned reflexes under the action of external stimuli. With weak or excessively strong stimuli, there is no induction.      It can be assumed that the induction phenomena are based on processes similar to electrotonic changes.    The irradiation, concentration, and induction of nervous processes are closely related to each other; they mutually limit, balance, and strengthen each other, and thus determine the precise adaptation of the body's activity to the conditions of the external environment. 
Properties of cortical processes. The features of HNA (Higher nervous activity) are determined by the nature of interaction and the ratio of the main cortical processes: excitation and inhibition. Therefore, the classification of HNA types is based on differences in the main properties of these nervous processes. Such properties are: 
1. The intensity of nervous processes. Depending on the efficiency of the cortical cells, the nervous processes can be strong and weak. 
2. Balance of nervous processes. Depending on the ratio of excitation and inhibition, they can be balanced or unbalanced. 
3. Mobility of nervous processes, i.e. the speed of their occurrence and termination, the easiness of transition from one process to another. Depending on this, the nervous processes can be mobile or inert. 
the processes of inhibition in the cortex of brain hemispheres.
Cortical inhibition is usually divided into unconditioned and conditioned (acquired). The unconditioned forms of inhibition are: 1 - external, which occurs in the nerve center as a result of its interaction with other active centers of the cortex or subcortex, and 2 - protective, which occurs in the cortical cells in excessively strong stimuli. These types (forms) of inhibition are innate and appear already in newborns. 
Types of conditioned inhibition
Conditioned (internal) inhibition develops in cortical cells under certain conditions and under the influence of the same stimuli that previously caused conditioned reflex reactions. 
Extinctive inhibition develops when the conditioned stimulus is not reinforced. The developed extinctive inhibition causes the suppression of other conditioned reflexes: weak ones and those whose centers are located close to the center of the primary extinctive reflexes (this phenomenon is called secondary extinction).  
Delayed inhibition develops in cortical cells when the reinforcement is delayed in time from the onset of the conditioned stimulus. Externally, this inhibition is expressed in the absence of conditioned reflex in the onset of the conditioned stimulus and the its occurrence after some delay (lag), and this delay corresponds to the length of the isolated action of the conditioned stimulus. 
External stimuli cause temporary disinhibition of delayed inhibition. Due to its development, the conditioned reflex becomes more accurate, timed to the right moment at a distant conditioned signal. This represents its great biological significance. 
Differentiating inhibition develops in cortical cells with the intermittent action of a constantly reinforced conditioned stimulus and non-reinforced similar stimuli. 
Of the mass of similar stimuli, the nervous system will respond only to the reinforced stimuli, i.e. biologically significant ones, and the reaction to other stimuli slows down. This inhibition ensures the specialization of the conditioned reflex and vital differentiation of stimuli by their signal value. 
 Signal inhibition ("conditioned inhibition"). Conditioned inhibition develops in the cortex when the conditioned stimulus is not reinforced in combination with some additional stimulus, and the conditioned stimulus is reinforced only when it is applied in isolation. 
   Internal inhibition. Internal conditioned inhibition occurs and is localized in the cortical elements of the temporal connection, i.e., where this connection is formed. There are many hypotheses that explain the physiological mechanisms of the development and strengthening of conditioned inhibition. However, at the same time, the mechanism of inhibition is associated with changes in ion transport, which lead to the difference between the membrane potential and the critical level of depolarization. 
Analytical and synthetic activity of the cerebral cortex
The analysis and synthesis carried out by the cortex is called higher analysis and synthesis. The main difference is that the cortex analyzes not so much the quality and quantity of information, but its signal value. 
One of the most striking manifestations of the complex analytical and synthetic activity in the cerebral cortex is the formation of the so-called dynamic stereotype. Dynamic stereotype is a fixed system of conditioned and unconditioned reflexes combined into a single functional complex, which is formed under the influence of stereotypically repeated changes or influences of the external or internal environment of the body, and in which each previous act is a signal of the subsequent one.  
Complex analytical and synthetic processes underlie conditioned reflex switching, when the same conditioned stimulus changes its signal value along with a change in the environment. In other words, during an experiment, an animal reacts to the same stimulus in different ways: for example, in the morning the bell call is a signal of food, and in the evening it is the signal of pain. Conditioned reflex switching is manifested everywhere in the natural life of a person in different reactions and forms of behavior in different environments (at home, at work, etc.) and has a great adaptive value. 
One of the most complex phenomena of the higher nervous activity of animals and humans is the extrapolation reflex, described in 1960 by the Polish scientist Kruszynski. Its essence lies in the fact that the animal is able to detect and anticipate favorable and unfavorable circumstances.  In front of the animal, two objects move behind the screen (they are hidden) in opposite directions from the gap in the screen: a favorable one (a feeder with food) and an unfavorable one (an empty feeder). The animal records the position and direction of the objects within a short time of their appearance in the gap. The task of the animal is to anticipate the expected location of the object and make a run. Krushinsky considers the extrapolation reflex as one of the criteria for the rational activity of animals.

General patterns of conditioned reflex activity, established in animals are common to human HNA. However, human HNA (in comparison with animals) is characterized by the highest degree of development of analytical and synthetic processes. This is not only due to the further development and improvement in the course of evolution of the mechanisms of cortical activity that are inherent in all animals, but also to the emergence of new mechanisms of this activity. 
I. P. Pavlov's theory on the types of higher nervous activity.
Temperaments.
The features of HNA (Higher nervous activity) are determined by the nature of interaction and the ratio of the main cortical processes: excitation and inhibition. Therefore, the classification of HNA types is based on differences in the main properties of these nervous processes. Such properties are: 
 1. The intensity of nervous processes. Depending on the efficiency of the cortical cells, the nervous processes can be strong and weak. 
2. Balance of nervous processes. Depending on the ratio of excitation and inhibition, they can be balanced or unbalanced. 
 3. Mobility of nervous processes, i.e. the speed of their occurrence and termination, the easiness of transition from one process to another. Depending on this, the nervous processes can be mobile or inert. 
Theoretically, 36 combinations of these three properties of nervous processes are conceivable. This is a wide variety of HNA types. I. P. Pavlov, however, identified only 4, the most prominent types of HNA in dogs (Fig. 248):
 1-strong unbalanced (with a sharp predominance of excitation);
 2-strong unbalanced mobile;
 3-strong balanced inert;
 4-weak type.
Pavlov considered these types to be common for both humans and animals. He showed that the four established types coincide with Hippocrates' description of the four human temperaments - choleric, sanguine, phlegmatic, and melancholic. 
The type of HNA contributes to the formation of certain character traits. 
The type of HNA largely determines the course of a disease, so it must be taken into account in the clinical activity. The type should be taken into account in school, when educating an athlete, a warrior, when determining professional aptitude, etc. To determine the type of HNA in humans, special methods have been developed, including studies of conditioned reflex activity, the processes of excitation and conditioned inhibition. 
In addition to the general types of HNA, there are also specific types in humans, characterized by a different ratio between the first and second signal systems. On this basis, there are three types of HNA: 
1. Artistic type, in which the activity of the first signal system is particularly pronounced; 
2. Thinking type, which is noticeably dominated by the second signal system. 
3. Medium type, in which 1 and 2 signal systems are balanced. 
The vast majority of people belong to the medium type. This type is characterized by a harmonious combination of figurative-emotional and abstract-verbal thinking. Artistic type provides artists, writers, and musicians. Thinkers are mathematicians, philosophers, scientists, etc. 
      Specific features of human HNA. The concept of signaling systems. General patterns of conditioned reflex activity, established in animals are common to human HNA. However, human HNA (in comparison with animals) is characterized by the highest degree of development of analytical and synthetic processes. This is not only due to the further development and improvement in the course of evolution of the mechanisms of cortical activity that are inherent in all animals, but also to the emergence of new mechanisms of this activity. 
      In the human HNA, two systems of signaling stimuli are present: one system, the first, consists, as in animals, of the direct effects of factors of the external and internal environment of the body; the second consists of words denoting the effects of these factors. I. P. Pavlov called it the second signal system, since the word (language) is a signal of signal. The second human signal system facilitates the analysis and synthesis of the surrounding world, its adequate reflection in the cortex. Such processes can be carried out not only through direct sensations and impressions, but also using words (language). This signal system creates opportunities for distraction from reality, for abstract thinking. 
      Ontogenesis of higher nervous activity and the second signaling system. 
In children, the second signal system develops especially intensively at the age of 2 to 5 years.  Formation and subsequent development of the second signal system proceeds in close and inseparable connection with the activity of the first signal system. In a newborn, conditioned reflexes are carried out entirely by the first signal system. This initial phase of human HNA development is characterized by the presence of such temporary connections, when direct stimuli within the first signal system come into contact with direct vegetative and somatic reactions. These are DS-DR connections (direct stimulus - immediate reaction). 
        Starting from the second half of the first year of life, from the period of mastering the child's so-called "passive" or "sensory" speech (i.e., when the child begins to understand the speech of others), the first conditioned reactions to verbal stimuli appear, i.e., this is the beginning of the joint activity of 1 and 2 signal systems. However, at first, this joint activity manifests itself only in one form - according to the type VS-DR (verbal stimulus-direct reaction). 
      After 8 months, the child, due to imitative activity and the influence of other people, has the first attempts to pronounce individual words (mama, papa, baba, etc.) and articulate sounds ("ba", "ma", "am", "gu", "da", etc.). At first, they are pronounced without any connection with certain phenomena or objects of the environment, but then the direct perceptions of individual objects, phenomena, or even certain situations begin to come into connection with certain sound combinations pronounced by the child. At the same time, up to about 1.5 years old, a child points out not only an object, but also actions, experiences and desires associated with this object with one word or some sound combination ("mya-mya", "mok (milk)", "dai (give me)"). In the future, the meaning of the spoken words gradually narrows and begins to be associated only with a certain object or phenomenon. At this stage of the development of human HNA, the first two types of temporary connections are added to the DS-VRconnections (direct stimulus-verbal reaction). 
       In the second year of life, the child's vocabulary increases more and more, reaching 250-300 words. At the same time, words begin to combine into the simplest speech chains, consisting of two or three words. By the end of the third year, the vocabulary increases to 500-700, and by the age of 5, children begin to speak their native language fluently. During this period of mastering active speech, the degree of development of the second signal system also rises to a higher level. There is a connection of the type VS-VR (verbal stimulus-verbal reaction), when the child begins to establish relationships between phenomena at the word level, there is a "why?" and development of abstract thinking. 
      Thus, continuously enriched with more and more new types of communication, the human HNA reaches such a level of development when the 2nd signal system begins to play a leading role. This gives the human HNA the qualitative peculiarity that sharply distinguishes it from the HNA of animals. 
PHYSIOLOGICAL MECHANISMS OF SLEEP AND HYPNOSIS
       Every day, after a hard day, each of us feels an irresistible need to take a horizontal position, relax and fall asleep.  We spend almost a third of our lives in this state: in a state of sleep.  Daily physiological sleep, as well as nutrition, is the main need of the body.
      Moreover, sleep deprivation is much more difficult for humans and animals to tolerate than lack of food. M. M Manaseina (1894) was the first to establish that prolonged insomnia leads to death.  Puppies die from insomnia on the 4th or 5th day.  Adult dogs, completely deprived of food, lost 50% of their body weight within 20-15 days, but they could be fattened, and from insomnia they died after 10-12 days with a decrease in body weight of only 5-13%.
      Prolonged sleep deprivation is hard to tolerate. The speed of mental reactions decreases, mental performance decreases, and fatigue quickly sets in.
     The length of sleep varies with age.  The need for sleep in people of different ages: up to 1 year - 16 hours; 5 years-12 hours; 12 years - 10 hours; 17 years and older - 8 hours.
     In addition to physiological daily sleep, there are several other types of states that are similar in their appearance to sleep, and are also called sleep, although in fact the physiological mechanisms of their occurrence are completely different.  These include:  narcotic sleep, seasonal sleep ( in animals that hibernate in winter or summer), pathological sleep, hypnotic sleep .  We will talk about some of them in this lecture, but the main object of our study will still be physiological sleep.
       The structure of sleep.  In the physiological sleep of humans and animals, there are at least two phases: NREMS - nonrapid eye movement sleep and REMS - rapid eye movement sleep . In the scientific literature, there are many names for NREMS (up to 14 names) and REMS (22 names).  The most common synonyms for NREMS are: synchronized, orthodox, slow-wave, dreamless sleep. NREMS is often referred to as desynchronized, paradoxical, rhombic-encephalic, dream sleep.
     Currently, it is shown that the period of wakefulness is replaced by NREMS, which lasts 60-90 minutes and passes into the stage of REMS (5-10 minutes). Then the NREMS comes again.  So they replace each other during the night, and gradually the depth of the NREMS decreases and the duration of the REMS increases. Thus, the structure of sleep can be expressed as: 
     Wakefulness - NREMS(60-90 min) - REMS(5-10 min) - NREMS(60-90 min) - REMS10-15 min) - NREMS(60-90 min) - REMS (15-20 min) - NREMS(60-90 min) - REMS(20-25 min) - NREMS(60-90 min) - REMS(25-30 min) - waking up.
     In healthy people, there are 4-6 completed cycles per night (NREMS+REMS).   It should be noted that the deepest stage of NREMS is normally most vividly represented in cycles 1 and 2. NREMS takes up 75-80% of the duration of physiological sleep in an adult, and REMS takes up 20-25%.  In a newborn,
REMS accounts for more than 50%, in a child under 2 years, it is 30-40%. From the age of 5, the typical adult ratios of NREMS and REMS are formed.
     NREMS includes a number of behavioral and electroencephalographic signs that can be recorded starting from the moment of falling asleep. There are 5 stages of falling asleep.
The state of the autonomic system during sleep. Registration of autonomic functions is one of the simplest and at the same time quite informative methods of objective sleep research. 
     The respiratory system. Significant changes in the system of external respiration begin already in the phase of drowsiness. Against the background of slow breathing, periods of respiratory arrhythmia appear. It changes in the type of hypopnea , polypnea, apnea, and sometimes has the character of periodic respiration of Chain-Stokes or Biota.  Such phasic changes in respiration are central and coincide with the periods of sleep spindles.  Reflex influences originating from the internal organs also play a role in the change in breathing during sleep (apnea was noted at the beginning of the episode of nocturnal enuresis).
       Cardiovascular system. A decrease in the pulse rate, a decrease in blood pressure, and a slowdown in blood flow have long been considered permanent signs of natural sleep.  Modern studies confirm that these shifts occur during the transition of an animal or a person from wakefulness to NREMS.  Blood pressure changes during the transition from one stage of NREMS to another. In the superficial stages of NREMS, the dependence of the pulse rate on the respiratory phase is clearly pronounced, while in the deep stages of NREMS it disappears.  The decrease in blood pressure during NREMS is more dependent on a decrease in heart rate than on a decrease in stroke volume.
   In the beginning of REMS, pronounced changes in cardiovascular system occur: the pulse becomes more frequent, becoming arrhythmic, there is extrasystole, the average blood pressure increases, and the CO increases. During sleep, the brain blood flow changes significantly - in the NREMS it decreases, in the REMS it increases.
     Temperature, sweating, and other autonomic functions. Brain temperature, like other autonomic indicators, quite naturally follows the level of wakefulness and the nature of sleep. During the transition from wakefulness to NREMS, it decreases, during REMS it increases, and often to higher levels than during wakefulness. Researchers disagree on the explanation of this fact. Saton and Kamamura believe that the main reason for this phenomenon is the increased brain metabolism in during REMS.  Abrams also showed that the increase in the temperature of the brain during REMS depends on the warming of it by flowing blood. Both of these mechanisms may take place.
     Naturally, the temperature of the whole body changes. During a night's sleep, the body temperature decreases in women to an average of 35.7 oC, in men - to 34.9 OC.
     There is a certain dynamic of sweating during sleep. During the relaxation period before going to bed, there is a short weakening of perspiration on the extra-abdominal surfaces, which after falling asleep increases in proportion to NREMS phase.  This is consistent with the data that 90% of sweat is released before reaching the minimum daily temperature.  In the opposite way, the sweating on the palms changes.  It stops after falling asleep and is absent during the entire sleep until the moment of waking up.
     This difference is explained by the different value of local sweating. It is believed that psychogenic sweating is manifested on the palms, which is regulated by the cortical regions, and thermogenic sweating has a central representation in the hypothalamic region.
    In the beginning of REMS, sweating decreases dramatically.  Against the background of this decrease, there are sometimes bursts of perspiration, and being waken up at this moment, the subjects gave a report of an exciting dream. If the subjects were awakened after the end of REMS, the report of emotionally intense dreams occurred when the same phasic increase in sweating was recorded. In other cases, the subjects could not recall the dream or reported emotionally indifferent dreams.  A tonic decrease in sweating is observed along with increasing ambient temperature. 
      Another autonomic indicator of sleep is the width of the pupil and the state of the nictitating membrane of animals. Being narrowed iduring NREMS, the pupil periodically expands and the membrane contracts during REMS.
      Analysis of the motor activity of the stomach and the acidity of gastric juice revealed changes in these parameters during sleep. The research was carried out with the help of radio pills.  The motor activity of the gastrointestinal tract decreases during NREMS and increases during REMS. All the subjects had large stomach movements at the 4th hour of night sleep.  They continued to intensify in the second half of the night.  The pH values of gastric juice during sleep range from 0.5 to 3.0, thus demonstrating an increase in acidity as compared to wakefulness.  This explains the characteristic nocturnal pain in patients with gastric ulcer and duodenal ulcer.
     Among other vegetative manifestations, the occurrence of penile erection in the REMS should be noted, even in those men who consider themselves impotent. This phenomenon is often the evidence of the functional nature of impotence.
      Mechanisms of dreams           As noted above, during the REMS phase, 
there is an active mental creative activity of neurons.  Almost all people see dreams, but not all remember them (at least 80%). Even intrauterine dreams are recognized.  Dreams are also characteristic of animals.  The presence of dreams is confirmed not only by the stories of people who wake up, but also by the movement of the eyeballs, which are registered only during REMS.  It all depends on what phase of sleep a person wakes up in. If a person wakes up in the REMS phase, he remembers them and can verbally reproduce them, but if a person wakes up in the NREMS phase, then, as a rule, he does not remember them. Moreover, some scientists believe that if a person does not dream, it can lead to various functional disorders of the nervous system, such as neuroses.
         The nature of dreams depends on a combination of many factors. In most cases, they correspond to life situations and reflect actual events.  However, in some cases, they are not connected with life situations.  At the time, I. M. Sechenov said that the brain in a state of sleep presents probable events in incredible combinations ("Dreams are unprecedented combinations of experienced impressions").  This once again indicates the active creative activity of neurons during sleep.  The nature of dreams is determined by several factors, which include the following:
     1. The environment, including sound, light, temperature, and other stimuli.     
2. The state of the internal environment of the body.  
     3. The nature of the dream depends to some extent on the thoughts with which the person goes to bed. These factors prove some of the discoveries mentioned above.
     The purpose of sleep. There are several theories that explain the purpose and biological significance of sleep.  First of all, we should mention the theory of restoring the efficiency of nerve cells. Therefore, the so-called information theory of sleep is currently the most widely accepted throughout the world. Now it has become clear that sleep is a specially organized activity of the brain, aimed at processing the information received during wakefulness.
    The evidence that sleep is associated with creative activity for processing information can be seen in some cases when during his sleep a person solved the problem that he could not solve during the day.  It is known that Mendeleev saw the final version of his Periodic Table of chemical elements in a dream, many mathematicians received the solution of complex problems in a dream, many poets, waking up, wrote down beautiful poems they dreamed of, Kekule discovered a benzene core, Toscanini - fragments of musical works, etc.).
    It is important that this information, which is the result of creative activity, is recorded immediately after waking up, since it usually completely disappears from memory after 5-10 minutes after sleep.  That is why many people believe that they never dream. They just don't remember their dreams.
    Theories of the origin of sleep and its neural mechanisms.
    Since ancient times, scientists have tried to explain the mechanisms of sleep.  There were so-called humoral theories, which attributed the main role in the development of sleep to certain humoral factors (lactic acid, cholesterol, neurotoxins, hypnotoxins, etc.). However, after the fundamental work of P. K. Anokhin on Siamese twins who shared a common circulatory system, but fell asleep at different times, interest in humoral theories waned, although it is recognized that changes in the concentration of various humoral agents can change the excitability of nerve cells and promote (or hinder) the onset of sleep.
    According to Pavlov's theory, sleep is a spilled generalized inhibition that covers the entire cortex. The starting point from which the inhibition radiates is necessarily located in the cortex. Sleep according to Pavlov is a cortical phenomenon in its very essence.
      Currently, there are three groups of experimentally obtained facts that are important for the construction of a unified neural theory of sleep: 
1)  the stimulation of certain diencephalic structures provides sleep;  
2)  the termination of the activating action by the reticular formation (RF), i.e. the ascending activating system of the RF, causes a decrease in cortical activity and contributes to the development of sleep; 
3) the occurrence of prolonged or particularly strong processes of internal inhibition in the cortex leads to the development of sleep.
     The modern theory of sleep development considers sleep as the result of certain cyclic changes in the relationship between the cortex and the most important subcortical formations, and, in particular, the hypothalamus and the RF region of the brain stem.  According to this theory, in the state of wakefulness, the cortex, and, in particular, its frontal parts, inhibits the activity of the so-called "Hess center", which is responsible for the development of sleep. 
    In order for sleep to occur, you need to 'launch' the hypnogenic zone. Factors that contribute to its launch include:
     1. Certain time. This works as the principle of a conditioned reflex reaction (possibly as a biological clock).  If a person goes to bed at the same time, then when this time comes, there are urges to sleep, even in the daytime.
     2. Change in the temperature of the internal environment of the body - in the evening, as is known, the blood temperature rises slightly, which contributes to the excitation of the hypnogenic zone.
     3. In the evening, there is an information overload, which is a factor that triggers sleep.
     4. By the end of the day, numerous humoral factors accumulate in the blood (specific neuropeptides, metabolic products, many mediators) that excite hypnogenic structures.
     5. Before going to bed, the effect of various environmental stimuli on the body is significantly reduced (light turns on, sound stimuli stop), which contributes to the excitation of the system that organizes sleep. 
     6. Great importance is attached to sleep rituals (clean bed, etc.).  However, if the person has not slept for a long time,  the focus moves from external factors to internal environment of the body, and the person instantly falls asleep, without paying attention to current stimuli of the external environment.
    At the end of sleep, the system that organizes wakefulness is launched; in this process, great importance is attached to such factors as: 
     1) Conditioned reflex awakening (time).
     2) Environmental stimuli: sound, light, and others.
     3) Sleep factors disappear from the blood (metabolites, mediators, neuropeptides are destroyed).
     4) The blood temperature decreases.
     5) The information overload decreases, since the information during sleep is decomposed into blocks.
         

      Pathological sleep.
     Of all the neuropsychiatric phenomena that have long caused and still cause superstitious discussions, night sleep and dreams are the most common.   Incomparably less common are other types of sleep and twilight states of consciousness, manifested mainly in hysterical patients.  This includes lethargy, an unawakened pathological sleep that can sometimes continue without interruption for many days, weeks, and even years. At the same time, not only voluntary movements, but also simple reflexes are so suppressed, the physiological functions of the respiratory and circulatory organs are so reduced that people who are not familiar with medicine can think that the person is dead.
     The cause of such sleep is damage to the nerve structures responsible for sleep - an example is lethargic encephalitis, when the inflammation is localized in the diencephalic region (Hess center).
  Sleepwalking. . Another type of pathological sleep, called sleepwalking, sleepwalking, or natural somnambulism, has long been known.  A healthy person may dream that he is going somewhere or doing some work, while remaining motionless. The sleepwalker, continuing to sleep, leaves the bed and takes a walk or automatically 
performs the work that he dreams about.  Having completed his task, he returns to bed, sleeps quietly until morning, and when he wakes up, he remembers nothing about his nocturnal adventures. The reason for this kind of pathology lies in violations of the cortical mechanisms of sleep.
      Hypnotic sleep.   .One of the types of sleep is artificial sleep (hypnosis), which is directly related to medicine. It is often used by doctors as a therapeutic tool.  During artificial sleep, the doctor makes suggestions to the patient, hoping for a therapeutic effect. In order to induce a hypnotic state, the doctor must apply the facts that trigger the system that organizes sleep.  It should be remembered that hypnosis differs from natural sleep. First, in the cortex of the brain, one excited part of the brain is preserved in the second signal system, through which there is contact between the hypnotized person and the doctor ("rapport").  Secondly, there is no REMS in hypnosis.
   To induce artificial sleep and trigger the hypnogenic system, it is important to imitate sleep conditions.  To do this, first of all, it is necessary to remove environmental stimuli - the room should be isolated from external noise and other stimuli, darkened, the patient should be in a chair, relax as much as possible.  You should use some monotonous weak stimulus, such as the sound of rain. Communication of the doctor with the hypnotized person is important - a gentle, quiet, at the same time, suggestible voice.   It is recommended to use light stroking of the body.  It is good to focus the patient on any subject - shiny ball, for example, and remember that the immersion of a person in hypnosis is the important role of conditioned reflex related to time: if he doesn't fall asleep in the first session, he will in the future, because he wants to get better.
          The speech formula of verbal suggestion necessarily contains a description of those physiological changes in the body that accompany falling asleep : "Your eyelids droop, you want to sleep, your hands get heavy,....... etc."‑ All this helps to quickly cause the inhibition in the cortex, which triggers the system of sleep organization.  After falling into a hypnotic sleep, the patient is suggested with those ideas that he should learn as his own beliefs - for example, about the dangers of smoking.
9. Topic test questions
1. The first signal system manifests itself:
1) in the analysis and synthesis of words that are heard and written 
2) in the objective analysis and synthesis of specific signals from objects and phenomena of the surrounding world *
3) in the analysis of stimuli coming through the senses
4) in the analysis of conditioned signals
2. Afferent information from the visual, auditory and other receptors of the body is the information basis for the activity of ... .
1) the first signal system 
2) the second signal system 
3) both the first and second alarm systems *
4) mental activity
3. The activity of the second signal system is the ability to ... .
1) to perceive audible and visible speech 
2) perceive audible, spoken, and visible words  * 
3) associate certain sounds with certain impressions of the subject.
4) perform objective analysis and synthesis of any signals of the surrounding world
4. The first signal system in humans ... .
1) is fully formed at the time of birth 
2) begins to form from the moment of birth 
3) is formed in the course of labor activity 
4) is completely formed by the end of the first year of life *
5) is completely formed by 2-4 years of life.
5. The first features of the second signal system are formed ... .
1) by the time of birth, 
2) from the moment of birth, 
3) in the second half of the 1st year of life * 
4) by the age of 5.
6. The formation of the second signal system occurs:
1) as a result of oral communication with other people 
2) regardless of the surrounding public environment, 
3) and outside of human society
4) as a result of complex relationships and various forms of communication with other people*
7. Depending on the ratio of the 1st and 2nd signal systems, I. P. Pavlov proposed the FOLLOWING types of higher nervous activity of a person:
1) medium and artistic 
2) artistic and thinking 
3) artistic, medium, thinking *
4) extroverted and introverted
8. The artistic type of HNA is characterized by ... .
1) the predominance of the activity of the first signal system over the second (right-hemisphere, imaginative thinking) *
2) the predominance of the second signal system over the first (left-hemisphere, abstract thinking) 
3) balance of the two signal systems at a high level
4) the balance of the functioning of the two signal systems at a low level
9. Thinking type of HNA is characterized by ... .
1) the predominance of the first signal system over the second (right-hemisphere, imaginative thinking)
2) the predominance of the second signal system over the first (left-hemisphere, abstract thinking) * 
3) balance of the two signal systems at a high level
4) the balance of the functioning of the two signal systems at a low level
10. The medium type of HNA is characterized by 
1) the predominance of the first signal system over the second (right-hemisphere, imaginative thinking) 
2) the predominance of the second signal system over the first (left-hemisphere, abstract thinking)
3) balance of the two signal systems at a high level
4) balance of the two signal systems (without taking into account the degree of manifestation of each of the systems) *
11. The first criterion for the classification of HNA types (according to I. P. Pavlov) is ... .
1) the intensity of conditioned excitation and inhibition * 
2) balance of conditioned excitation and inhibition, 
3) mobility of nervous processes
4) rate of development of excitation or inhibition
12. The second criterion for the classification of HNA types (according to I. P. Pavlov) is ... .
1) the intensity of conditioned excitation and inhibition 
2) balance of conditioned excitation and inhibition*
3) mobility of nervous processes 
4) rate of development of excitation or inhibition
13. The third criterion for the classification of HNA types (according to I. P. Pavlov) is ... .
1) the intensity of conditioned excitation and inhibition 
2) balance of conditioned excitation and inhibition, 
3) mobility of nervous processes *
4) rate of development of excitation or inhibition
14. Weak type of nervous processes is characteristic of ... .
1) sanguine 
2) phlegmatic 
3) choleric 
4) melancholic *
15. Unbalanced type of HNA according to I. P. Pavlov corresponds to the temperament ... (Hippocrates).
1) sanguine, 
2) phlegmatic, 
3) choleric * 
4) melancholic.
16. Strong balanced mobile type of nervous processes according to the classification of I. P. Pavlov corresponds to the temperament....... (Hippocrates).
1) sanguine * 
2) phlegmatic 
3) choleric 
4) melancholic
17. Strong balanced inert type of nervous processes according to the classification of I. P. Pavlov corresponds to the temperament ... (Hippocrates).
1) sanguine 
2) phlegmatic * 
3) choleric 
4) melancholic
18. Communicative function of speech implies ... .
1) the ability to communicate with people using language *
2) the possibility of communicative thinking, 
3) conscious forms of mental activity, 
4) a certain construction of speech utterance schemes, 
19. The age which is critical for the ability to learn a language for the first time:
1) 1st year of life, 
2) 2nd year of life, 
3) 5 years old * 
4) 18 years old.
20. The time interval which is critical for the ability to learn any second language after mastering the first one:
1) 5 years, 
2) 10 years,
3) 15 years, 
4) doesn not matter *
10. Study questions:
1. What is meant by unconditioned inhibition of conditioned reflexes? What forms of unconditioned inhibition do you know? 
2. What is the physiological significance of external inhibition of conditioned reflexes? Explain the mechanism.
3. Under what conditions does excessive inhibition of conditioned reflexes occur? What is its mechanism and physiological significance? 
4. What is meant by conditioned inhibition of conditioned reflexes? What forms of conditioned inhibition are you familiar with? 
5. How is the extinctive inhibition of conditioned reflexes produced? How does the conditioned reflex change in this case? 
6. How is the differentiating inhibition of conditioned reflexes produced? How does the conditioned reflex change in this case? 
7. How is the conditioned inhibition produced? How does the conditioned reflex change in this case? 
8. How is the delayed conditioned inhibition produced? How is this type of inhibition manifested? 
9. Biological significance of various types of conditioned inhibition of conditioned reflexes. 
10. What is unconditioned inhibition of conditioned reflexes? What forms of unconditioned inhibition do you know? 
11. What brain activity is understood as the first signal system? 
12. What brain activity is understood as the second signal system? 
13. List the main features of human HNA.  
14. What is HNA type? What is the basis for the classification of HNA types? 
15. How to determine the intensity of excitation in a person by work performance? 
16. How is the law of stimulus-response intensity used to determine the intensity of the excitation in the cortex of the major hemispheres? 
17. How can the intensity of excitation be determined by pharmacological testing? 
18. What are the main methods of studying the intensity of inhibition?  
19. Describe the main techniques that can be used to determine the mobility of nervous processes in the study of HNA types.  
20. What HNA types are distinguished by I. P. Pavlov? Compare them with the corresponding types of temperament according to Hippocrates.  
21. When is the extinctive inhibition observed?
22. What is natural sleep?
23. When is differentiating inhibition observed?
24. What is meant by the first signal system? 
25. What properties of the nervous system underlie HNA types?
26. What properties of the nervous system underlie HNA types?
27. Give a brief description of each HNA type (in accordance with the classification of I. P. Pavlov).
28. What are the features of the nervous system for the choleric temperament?
29. What are the features of the nervous system for the sanguine temperament?
30. What are the features of the nervous system for the phlegmatic temperament?
31. What are the main theories of sleep?
32. What are the main factors that can determine the nature of sleep?
33. What are the phases of sleep and what are their main characteristics?
34. How are sleep phases reflected on the EEG?
35. Why is the REMS phase called paradoxical?
36. When is delayed inhibition observed?
37. What is dynamic stereotype?
38. What does plasticity of cortical neurons mean?
39. What does synthetic function of cortical neurons mean?
40. What does the analytical function of cortical neurons mean?
Keys to study questions - HNA(2)
1. The process of inhibition of conditioned reflexes, which does not require development.  External and protective inhibition.  
2. Provides the ability of the body to respond to changes in the environment.  Unconditioned-reflexive-indicative response to an external stimulus by the dominant mechanism suppresses the current conditioned reflex. 
3. It occurs with a very strong conditional signal due to excessive intensity of HNA (the limit of the brain's working capacity).  It plays a protective role.  
4. Inhibition of conditioned reflexes, which requires preliminary individual development. extinctive, delayed, differentiating, signal  
5. Repeated provision of a conditioned stimulus (signal) without reinforcement. The reaction first weakens, and then completely disappears.  
6. By repeated alternation of the supply of similar stimuli, among which only one (conditioned) is supported.  After a while, there is only a reaction to the reinforced (conditioned) stimulus.  
7. By attaching another stimulus to the conditioned stimulus and not reinforcing this combination.  An additional stimulus becomes a conditioned inhibition for any conditioned reflex.  
8. By gradually increasing the time interval between the beginning of the action of the conditioned stimulus (signal) and the reinforcement. The reflex occurs with a significant delay (it is delayed) from the start of the signal.  
9. All types of conditioned inhibition free the body from inappropriate activities, which leads to saved energy resources and provides the ability to respond to other changes in the external environment. 
10. The process of inhibition of conditioned reflexes, which does not require development.  External and protective inhibition.  
11. The system of signals in reality.
12. The system of verbal designations of real signals.
13. The presence of a second signal system in human, abstract thinking, planned purposeful activity with the use of technology, socially determined consciousness.  
14. A set of innate and ontogenetic properties of the nervous system that determine the nature of higher nervous activity (behavior, performance).  The intensity of excitation and inhibition, their balance and mobility.  
15. By observation of human activity – the higher his working capacity is, the greater the intensity of the excitation; rapid fatigue indicates the weakness of the excitation.  
16. An increase in the intensity of the conditioned reflex is observed with an increase in the intensity of the conditioned signal: with a weak excitation process, extreme inhibition quickly occurs.  
17. By increasing the dose of excitatory pharmacological drugs, for example, caffeine, and monitoring the increase in the performance of the central nervous system.  With a weak intensity of the excitation process, extreme inhibition quickly occurs.  
18. With the help of the development of various types of conditional inhibition: extinctive, delayed, differentiating, conditional.  
19. By observing human activity. Quick and easy switching from one type of activity to another indicates the mobility of nervous processes.  In animals, studies are associated with the rate of change in the signal value of stimuli that cause conditioned inhibition or conditioned reflex.
20. Strong, balanced, mobile (sanguine);
strong, balanced, inert (phlegmatic); strong, unbalanced, (choleric); 
weak, quickly exhausted (melancholic).  
21. Extinctive inhibition develops when the reinforcement of the conditioned signal with an unconditioned stimulus ceases.
22. Specially organized brain activity aimed at processing the information accumulated during wakefulness and restoring the brain's performance.
23. Differentiation is produced when similar stimuli have different signal values.
24 The system of signals from reality.
25 Intensity, balance and mobility of cortical processes of excitation and inhibition.
26 Intensity, balance and mobility of cortical processes of excitation and inhibition.
27 "Alive" - strong, balanced mobile. "Calm" - strong, balanced, inert; "Unbalanced" - strong unbalanced; "weak".
28. Choleric – a strong unbalanced type of HNA.
29. Sanguine – strong, balanced, mobile type of HNA.
30. Phlegmatic – a strong, balanced, inert type of HNA.
31. Theory of poisoning, humoral-chemical, neurogenic, information.
32. The state of the body and the state of the environment.
33. NREMS (sleep without dreams, decreased metabolism and autonomic activity) and REMS (sleep with dreams, sympathetic storm).
34. During NREMS, delta or theta waves are recorded on the EEG, while during REMS, beta waves are recorded.
35. The paradox is that, judging by the state of the body, a person is asleep, and judging by the EEG –he is awake. 
36. Delayed inhibition is produced if the unconditioned reinforcement is delayed in time (moved away) from the conditioned signal.
37. A stereotyped sequence of conditioned signals and the unconditioned stimuli that follow them, in which each previous act is a signal of the next one, and as a result of which a certain habitual sequence of actions is formed. It is the basis of habits, automatic actions.
38. The plasticity of cortical neurons is manifested in their ability to compensate for the functions lost by other neurons.
39. The synthetic function of cortical neurons is understood as the ability to associate two or more stimuli and form temporary connections.
40. A distinctive feature of cortical analysis is the ability to distinguish the signal value of stimuli. 
Individual study
Practical work No. 1. Determination of the balance and mobility of cortical processes by means of a verbal associative experiment.
Objective: to determine the properties of cortical processes in humans.
Steps of the practical work: In the study of the cortical neurodynamics of a healthy and sick person, the so-called verbal experiment is used. A table containing words (usually nouns, for example, the words in table 1) is made. The subject must give the corresponding associated response to each word - stimulus. 
When analyzing the results of verbal experiment, the value of the latent period is taken into account, on the basis of which it is possible to judge with a certain confidence about the balance of nervous processes. Thus, the lengthening of the latent period indicates the predominance of inhibition over excitation in the cerebral cortex. The balance of nervous processes is judged by the average latent period of the response. 
An increase in the latent period by the end of the study indicates the weakness of the excitatory process. This is determined by comparing the average latent response period for the first half of the words in the table with that for the second half of the stimulus words. 
Table No. 1.
	Verbal stimulus
	the latent period of the response (sec)
	Verbal response

	1.  fox 
2.  bell
3.  pen
4.  star
5.  stone
6.  wolf
7.  stream
8.  plane
9.  pyramid
10.  snow
	
	


Normally, the response time for each word is no more than 2 seconds. 
The mobility of nervous processes, in particular excitation, is also determined by the duration of the latent period and the quality of the responses. An extended latent period and a greater number of so-called "higher forms of speech activity"  
is an indicator of inert excitation process. Finally, when analyzing the data of the verbal experiment, the number of speech reactions is taken into account. A significant number of primitive verbal responses indicate the inhibition of higher forms of speech activity. 
Practical work No. 2. DETERMINING THE TYPE OF HIGHER NERVOUS 
ACTIVITY IN HUMANS (BY PSYCHOMOTOR REACTION-TAPING TEST)
According to the classification of I. P. Pavlov, animals and humans have four main types of HNA, characterized by the strength, balance and mobility of the processes of excitation and inhibition.​
Types of HNA, according to I. P. Pavlov, are: lively, calm, unbalanced, weak. To a certain extent, they correspond to the temperaments of people according to the classification of Hippocrates: sanguine, phlegmatic, choleric, melancholic.​
Necessary materials: forms divided into six squares (3x3 cm) arranged in two rows, a pencil, a stopwatch, a subject of study (human).
Objective: to determine the type of higher nervous activity (according to I. P. Pavlov) by psychomotor reaction.
Steps of practical work:
	1

	3
	5

	2

	4
	6


​1. At the command of the teacher, students tap in square No. 1 with a pencil lead for 5 seconds at maximum speed, trying not to fall into the same place.
2. After 5 seconds, at the command of the teacher, they move to square 2 and reduce the speed twice.
3. Next, the same order is maintained: in all odd squares, the speed is maximum, in all even squares — twice as low.​ At the same time, the time for drawing points in each square is 5 seconds. The teacher can remind you about the change of rhythm with the command: "The first square-quickly!​ The second square is slow!»
4. After completing the test, count the number of points in each square, record the results and start processing them.​
To determine the type of HNA (according to I. P. Pavlov), it is necessary to assess the intensity, mobility and balance o​f nervous processes.
The intensity of the nervous processes is estimated by the number of odd squares in which the maximum rate is stably maintained.​ With a result of 3 or more nervous processes should be considered intense.
The mobility of nervous processes is estimated by the total number of points in all odd squares. The number 170 or more indicates a high mobility of nervous processes.
Balance is determined by dividing the sum of points in odd squares by the sum of points in even squares. If the number from the division is 2, then we can talk about the balance of the nervous processes.
5. Write out the characteristics of the nervous processes: intensity ..., mobility.... balance ... and determine the type of nervous activity.​
In the conclusion, note whether the established type of HNA coincides with personal observation, which temperament according to Hippocrates corresponds to the type of HNA​​.
Practical work No. 3. Determination of the types of temperament according to the test of G. Eysenck
Necessary materials: Eysenck test, the subject (human)
Objective: to determine the types of temperament in the subjects using the Eysenck test.
Steps of practical work:
1. Students are given forms to answer Eysenck's tests.
2. In the process of testing on the Eysenck test, students are read 57 questions of the test, which must be answered "Yes or" No!".​ The questions must be answered sincerely, answering with a cross in the form of the desired answer.
The determination of the types of human temperament using the Eysenck test is carried out on the basis of a test assessment of neuroticism (H) and extraversion (E). Based on the severity of extraversion and neuroticism, you can determine the type of temperament:​ 
Choleric: E > = 13, N > 10;
Sanguine: E > 13, N < 10;
Melancholic: E < 13, N > = 10
Phlegmatic:    E < 13, H < 10.
List of Eysenck Test questions
1. Do you often feel a craving for a new experience, to distract yourself, to experience strong sensations?​
2. Do you often feel that you need friends?
3. Do you consider yourself a carefree person?
4. Is it very difficult for you to give up your intentions?
5. Do you think about your work slowly and prefer to wait before acting?
6. Do you always keep your promises, even if it is not profitable for you?
7. Do you often have mood swings?
8. Do you act and speak quickly, and do you not waste a lot of time thinking?
9. Have you ever had the feeling that you are unhappy, although there is no serious problem?​ 
     there was no reason for this?
10. Is it true that you are able to do everything on a bet?
11. Are you embarrassed when you want to meet a person of the opposite sex who is attractive to you?​
12. Does it happen that when you get angry, you lose your temper?
13. Do you often act without thinking, under the influence of the moment?​
14. Do you often worry that you shouldn't be doing something or​ 
       you should not have said something?
15. Do you prefer reading books to meeting people?
16. Is it true that you are easily offended?
17. Do you like to be in the company often?
18. Do you sometimes have such thoughts that you would not like to share with others 
      people?
19. Is it true that sometimes you are so full of energy that everything burns in your hands, and sometimes 
      you feel very lethargic?
20. Do you try to limit your circle of people to a small number of your closest friends​ 
       ?
21. Do you dream a lot?
22. When someone yells at you, do you respond in the same way?
23. Do you often feel guilty?
24. Are all your habits good and desirable?
25. Are you able to give free rein to your own feelings and have all the fun in a noisy company?​
26. Can you say that your nerves are often strained to the limit?​
27. Are you considered a lively and cheerful person?
28. After the work is done, do you often go back to it in your mind and think about what 
       you could have done better?
29. Is it true that you are usually silent and reserved when you are among people?
30. Do you ever pass on rumors?
31. Does it happen that you can't sleep because different thoughts come into your head?
32. Is it more pleasant and easier for you to read about what interests you in a book, although 
       is it faster and easier to ask your friends about this?​
33. Do you have a strong heartbeat?
34. Do you like a job that requires close attention?
35. Do you have tremor attacks?
36. Is it true that you always say only good things about people you know, even when 
      are you sure they won't find out?
37. Is it true that it is unpleasant for you to be in a company where people constantly make fun of each other​ 
       ?
38. Is it true that you are easily irritated?
39. Do you like a job that requires quick action?​
40. Is it true that you often have thoughts of various troubles and horrors, 
       which could have happened even though everything ended well?
41. Is it true that you are slow in your movements?
42. Have you ever been late for a date or work?
43. Do you often have nightmares?
44. Is it true that you are such a talker that you will not miss an opportunity 
      to talk to a stranger?
45. Do you have any pains?
46. Would you be upset if you couldn't see your friends for a long time?
47. Can you call yourself a nervous person?
48. Are there any people who you clearly don't like?
49. Are you easily offended by criticism of your shortcomings or your work?
50. Could you say that you are a confident person?
51. Is it difficult to get real pleasure from an event that has a lot of participants?​
52. Does it bother you to feel that you are somehow worse than others?
53. Would you be able to enliven a boring company?
54. Do you ever talk about things that you don't understand at all?
55. Are you worried about your health?
56. Do you like to make fun of others?
57. Do you suffer from insomnia?
The form for the Eysenck test 
	 Question No.
	YES
	NO
	 Question No.
	YES
	NO
	 Question No.
	YES
	NO

	1
	
	
	20
	
	
	39
	
	

	2
	
	
	21
	
	
	40
	
	

	3
	
	
	22
	
	
	41
	
	

	4
	
	
	23
	
	
	42
	
	

	5
	
	
	24
	
	
	43
	
	

	6
	
	
	25
	
	
	44
	
	

	7
	
	
	26
	
	
	45
	
	

	8
	
	
	27
	
	
	46
	
	

	9
	
	
	28
	
	
	47
	
	

	10
	
	
	29
	
	
	48
	
	

	11
	
	
	30
	
	
	49
	
	

	12
	
	
	31
	
	
	50
	
	

	13
	
	
	32
	
	
	51
	
	

	14
	
	
	33
	
	
	52
	
	

	15
	
	
	34
	
	
	53
	
	

	16
	
	
	35
	
	
	54
	
	

	17
	
	
	36
	
	
	55
	
	

	19
	
	
	37
	
	
	56
	
	

	19
	
	
	38
	
	
	57
	
	


Code of the questionnaire
	Personality trait
	The answer is YES
	The answer is NO

	Sincerity
	6, 24, 36
	12, 18, 30, 42, 48, 54

	Extraversion
	1, 3, 8, 10, 13, 17, 22, 25, 27, 39, 44, 46, 49, 53, 56;
	5, 15, 20, 29, 32, 34, 37, 41, 51.

	Neuroticism
	2, 4, 7, 9, 11, 14, 16, 19, 21, 23, 26, 28, 31, 33, 35, 38, 40, 43, 45, 47, 50, 52, 55, 57.
	


For each answer that matches the code of the questionnaire, 1 point is awarded.​
Interpretation of indicators on the Sincerity scale
	Point
	Interpretation

	0-3
	Sincere

	4-6
	Situational

	7-9
	Lying


The interpretation of the indicators on the Extraversion scale   
	0-2 
	3-6 
	7-10 
	11-14 
	15-18 
	19-22 
	23-24 

	Over-introverted​​ 
	Introvert​ 
	Potential introvert​
	Ambi-vert
	Potential extrovert​​ 
	​Extrovert 
	Over-extroverted​​


The interpretation of the indicators on the Neuroticism scale
	0-2 
	3-6 
	7-10 
	11-14 
	15-18 
	19-22 
	23-24 

	Super-concordant 
	Concordant 
	Potential Concordant​ 
	Normal 
	Potential discordant​ 
	Discordant 
	Super-discordant 


12. Recommendations for student's scientific research.
Possible topics of projects or presentations on the topic: Physiology of HNA. Physiological basis of sleep and dreams. 
1) Conditioned reflex: the history of development and the current state of the problem.
2) Functional bases of time connection closure in the formation of a conditioned reflex.
3) Dominant and its significance in conditioned reflex activity
4) I. P. Pavlov's teaching on the types of HNA. 
5) The concept of signaling systems. Speech and speech functions. The importance of speech in the practice of a doctor. 
6) The concept of temperaments and their significance in the professional activity of a doctor.
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