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Actuality of theme. Knowledge of the physiological mechanisms of human adaptation to physical stress and ability to carry out their research simple clinical methods allow doctors to differentiate physiological and pathological phenomena associated with the functioning of the body in conditions of physical activity.
1.
2. Specific objectives
- Analyze the features of physical and mental work
-Explain the factors that determine the rate of fatigue during physical work.
- Classify the general laws of fatigue and recovery (GV Folborta rules).
 Interpret the concept of adaptation to physical activity and its mechanism
3. Interdisciplinary integration.
	Names of previous disciplines
	Obtained skills (be able to):

	Anatomy
Histology
Biophysics
Biochemistry
	Classify basic types of muscle
To explain the histological structure of muscle fibers
Analyze the basic concepts of strength and muscle
To interpret basic biochemical parameters in their relationship with physiology during muscular contractions, relaxation and fatigue


4. Tasks for independent work during preparation for the class:
4.1. The list of key terms, parameters, characteristics which the student has to learn at pidhotovtsyi the class:
       The pace of aging like development, to some extent depend on the constitution of man. For example, VP Voitenko distinguishes two types of aging of the reproductive system of women associated with features of hormonal constitutions. It should also be noted that during years of age (60-69 years) some important parameters of vitality, such as hormones schytovydnoye cancer, WEM, cholesterol, etc., found in their distribution within the groups "dvuvershinnost" (bimodal), indicating the allocation of summer vitsye two different subpopulations - aging options. Interestingly, on the threshold of longevity, in women 80-89 years division again becomes odnovershynnoyu. Thus, there is the potential longevity as a "rejuvenation" of some functions, such as higher levels of the main hormone thyroxine schytovydnoye cancer than previous age groups; and there is evidence of a slight increase metabolism lymphocytes in patients 90 years, compared to 70-79 year olds, as well as lower cholesterol in centenarians.
Repeatedly observed relationship byulohichnoho age morfolohichnoye constitution - a constitution signs, such as the relative weight of fat and the development component. Established increased frequency astenoidnoho option in the aging skeleton slow motion in some Central Asian groups.
The most important aspect - the relationship of biological age external (exogenous) factors, especially in extreme environmental conditions. Environment - a complex not only natural but also social conditions.                    The special role of external factors play anthropogenic, ie caused by the activities of the individual. Due to the climate, and especially social conditions biolopchnyy age slightly behind chronological. The opposite picture is observed, for example, in conditions of severe stress (the Nazi concentration camps), increased background ionizing radiation (Chernobyl).
In fact it is the distribution of biological age sosteyanie to evaluate health and well-being in the population. In the male group of contemporary rural population revealed a slight slowdown in the aging skeleton in the direction from north to south. Relatively high rates observed in the indigenous people of the North - Nenets, Chukchi, Eskimos, drill. As for the lowest rate of aging were Abkhazians, Georgians certain groups, Karakalpaks and others. 3 role under environmental influences gradually increases.
Very much influence and social factors: groups with increased longevity widespread tradition of respect for the elderly, their special social status. An extremely important role social reforms aimed at improving health, the development of new extreme ecological niches such as space, watch settlements in the north, in the desert and so on. D.
The role of ethnicity in determining byulohichnoho age less than ecology. Recall that we are always talking about osteomorfnom status, ie the aging skeleton. By this measure in extreme areas restricts individual diversity of biological age, ie age dynamics of skeletal features. In the same regions observed comfortable increasing diversity. Thus, each zonal-climatic region has its own peculiarities "downward phase" of ontogeny, and they are more associated with external factors than ethnicity. It was also noted increasing levels of sexual dimorphism in the rate of population aging skeleton in the South, especially with the high percentage of centenarians.
Premature aging. Premature aging unlike physiological (natural) - a very common phenomenon in various groups of modern humanity.
The concept of "physiological aging" was introduced Mechnikov, although he meant by that, rather, a human ideal that is rarely implemented. A measure of the approximation it can be considered a character aging in some dovhozhytelskyh groups. For the majority of elderly and old people characterized by varying degrees of premature aging. In this case, the biological age is usually more or less chronological ahead, that is, regulations that are appropriate. For a real distinction between the two types of aging proposed the following definition:
"Physiological aging" means a natural beginning and gradual development characteristic of this type of senile changes, limiting the body's ability to adapt to the environment.
"Premature aging" - any partial or more general acceleration of the rate of aging, which leads to the fact that the person is ahead of the average aging of their age group.
Premature aging can depend on many factors - both internal (including, and heredity) and from external (environmental) factors. Aging can contribute to clinical manifestation of the disease, be and is the direct cause or consequence. The medical and socio-economically most important premature aging in association with age-related diseases, which develop quickly, leading to aging and disability. Many experts believe that atherosclerosis, for example, is one of the main factors that determine the nature of aging and its pace. There is even a view that is not atherosclerosis disease, and widespread age-related changes in the cardiovascular system have a special place in frequency and severity of manifestations in the elderly. When premature aging of the functional state of the cardiovascular system deteriorates more than with saline ( "normal") aging. The progressive sclerosis of the brain in their symptoms much like senile decrepitude in such features as changes in posture, skin, hair, and so on. D. The manifestations of cerebral sclerosis and aging are intertwined so closely that one sometimes regarded as a possible "model of premature aging ".
3nachno changing endocrine formula: for example, men 45-55 years old with symptoms of premature aging is reduced allocation of male sex hormones and increased - women. Weakened total imunnolohichna reactivity, increased blood cholesterol.
When premature aging even greater extent than normal, appears riznochasnist (heterohronnist) age-related changes in various systems.
4.1. Theoretical questions for the class:
1. employment. Physiological basis of work. Strength, endurance, performance.
2. The concept of leisure and its mechanisms (Sechenov).
3. Age-related changes of human adaptation and its efficiency.
Method of determining biological age and rate of aging.
To determine the biological age using tests of varying difficulty. This logic circuit ratings aging includes the following steps:
1. The calculation of the actual value BV for the individual (in a set of clinical and physiological indicators);
2. The calculation of proper values ​​BV for the individual (in his calendar age);
3. comparison of real and proper size (how many years examinee ahead or behind their peers in terms of aging), ie dBV - NBV.
To calculate the biological age using the following parameters measured by well-established method:
1. Blood pressure systolic (ATS) tadiastolichnyy (ADT) is measured by the conventional method using a tonometer to the right hand, seated, three times at intervals of 5 minutes. We counted the lowest result. Pulse pressure (ATP) - the difference between the PBX and ADT;
2. The vital capacity (VC) is measured in a sitting position, after 2 hours. after eating spirometer of any type;
3. A breath after deep breath (HFA) tahlybokoho expiration (ZDVyd) is measured three times at intervals of 5 minutes. by the second. Take into account the maximum value of both indexes. Surveyed belong to instruct that the result reflects its functionality, so it should show the best results;
4. Static balance (WB) is measured in standing investigated on the left foot, without shoes, eyes closed, hands are lowered along the body without prior training. Take into account the best result (most time standing on one foot) of 3 attempts at intervals of between 5 min .;
5. Body weight (MT) recorded by medical scales in light clothing, no shoes;
6. The calendar age (CT) - the number of complete years lived;
7. The index of self care (POPs) is determined by a questionnaire.
Questionnaire for self-assessment of health has the following issues:
1. Are you worried headache?
2. Can I say that you can easily prosynayetes beloved of noise?
3. Are you worried about the pain in the heart?
4. Do you think that you have vision problems?
5. Do you think that you have worse hearing?
6. Do you try to drink only boiled water?
7. Do you concede the lower city using public transportation?
8. Are you concerned about joint pain?
9. Does the weather changes your state of health?
10. Whether you are times when because of the excitement you lose sleep?
11. Are you concerned about constipation?
12. Do you care about the pain in the liver (in the right upper quadrant)?
13. are you dizzy?
14. Do you focus was more difficult than in years past?
15. Are you concerned about the weakening of memory?
16. Do you feel in different parts of the body heartburn, tingling, "crawling insects"?
17. Do you care about noise or ringing in the ears?
18. Do you keep for yourself in the medicine chest of the following medications: validol, nitroglycerin, heart drops?
19. Are there any you have swelling in the legs?
20. Do you have to give up certain foods?
21. Do you sometimes gasp at the trot?
22. Are you concerned about pain in the back?
23. Have you applied for therapeutic purposes any mineral water?
24. Can you say that you started to cry easily?
25. Do you visit the beach?
26. Do you think that now these robotospromozhni same as before?
27. Are there you have periods when you feel happy excited, happy?
28. How do you assess the state of their health?
In the first 27 questions provided answers "yes" and "no" to the last - "good", "satisfactory", "poor" or "very bad" .Rahuyetsya number of adverse anketuyemoho answer to the first 27 questions. Also added 1 if the last question be answered "bad" or "very bad." The final value of the index self quantitative characteristics of health care, which is 0 in the "ideal" and 28 in "very poor" health.
The values ​​of certain parameters must be expressed in the following units: ATS, ATS, ATP - in mm Hg, VC - ml, HFA, ZDVyd and WB - in seconds POPs - in mind. units. (The number of negative responses), MT - kg, calendar age - in years.
To calculate the actual BV (dBV) using the following formula:
For men:
B = 27,0 + 0,22 • ADS - 0,15 • HFA + 0,72 • POPs - 0,15 • SB
For women:
BV = - 1,46 + 0,42 • ADT + 0,25 • MT + +0,70 • POPs - 0,14 • SB
where Mt - weight, kg;
POPs - self health issues, points (determined by the questionnaire provided on p. 41);
SB - static balancing zak¬rytymy eyes of the left foot without shoes, his hands slowly lowered along the body, c;
HFA - delay of breath after deep breath, c;
ADF - systolic blood pressure (top) mm Hg. Art.
ADP - pulse pressure, mmHg This difference between the upper (systolic) and lower (diastolic) pressure.
Using these formulas calculate biolo¬hichnyy age, and to determine how it corresponds to the calendar, you should compare their individual velychy¬ny. The value of proper BV (NBV) is determined by for¬mulamy:
NBV = 0,629 • HF + 18.6 - for men;
NBV = 0,581 • HF + 17.3 - for women
where HF - calendar age, years
The rate of aging (TS) is calculated using the formula:
TC = BV - NBV.
The results are relative, so that also need to know the average of the degree of aging in a calendar for a particular age population. Based on these results, we can divide people one calendar age (HF) into groups depending on stu¬penya "age of destruction" and for "a reserve of health."
I level - from -15 to -9 years
II level - from -8.9 to -3 years
III level - from -2.9 to 2.9 years
IV level - from + 3 to 8.9 years
V level - from 9 to 15 years
And the level corresponding to a slow and V pry¬skorenomu rapidly aging, III level indicates compliance with human biological age of calendar age.

Questions for self care (POPs)
1. Are you worried headache?
2. Do you prosynayetes easily from any noise?
3. Are you concerned about the pain in the heart?
4. Is your vision worse?
5. Do your hearing deteriorated?
6. Drink only boiled water?
7. Do you offer a place in urban transport?
8. Are you concerned about joint pain?
9. Does the weather change you?
10. Do you sometimes sleep loss?
11. Are you concerned about constipation?
12. Are you concerned about pain in the liver?
13. Do you sometimes dizzy?
14. Does it make it more difficult to focus than before?
15. Are you concerned about the weakening of memory?
16. Do you feel in different parts of the body zhguchest, tingling, "crawling"?
17. Are you concerned about the noise or ringing in the ears?
18. Do you wear validol, nitroglycerin, etc.?
19. Are there any you have swelling in the legs?
20. Do you have to give up some things?
21. Do you have shortness of breath when walking fast?
22. Are you concerned about pain in the back?
23. Do you use mineral water for treatment?
24. Would you say that you were whining?
25. Did you go to the beach?
26. Do you think that your performance zalyshy¬las the same as before?
27. Do you often feel joy, excitement?
28. How do you assess the state of their health? If the answer is - good, fair, poor and very poor, then all 28 questions add 1.
In perfect condition assessment will be "0" and "28" in poha¬nomu health.
Value of the indicator pops vyznachaэtsya as follows. We must find the sum of answers "yes" to the question questionnaires 1-25 and "no" to questions 26-28 and add to this amount, 1, if the answer to question 28. "bad" and "very bad"
Make vysnovokpro their rates of aging and give recommendations for themselves, through which you can slow your rate of aging

1. Structural-logical scheme of content topics:
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1. Recommended Books:
Basic literature:: 

2. Шевчук В.Г. Фізіологія: підручник / В.Г.Шевчук. - Вінниця: «Нова книга», 2012. – C. 250-262.

3. Філімонов В.І.Фізіологія людини: підручник/ В.Ф.Філімонов.- К.: Медицина, 2010. – C. 261-273.

4. Шандра О.А. Фізіологія: посібник / О.А. Шандра. - Одеса: Одеський медуніверситет, 2013. – C.264-279. 

5. Нормальная физиология / А. В. Завьялов, В. М. Смирнов. - Медпресс-информ, 2009. – C. 267-273.

6. Шевчук В.Г. Пособие к практическим занятиям и самостоятельной работе иностранных студентов студентов с русским языком обучения. Учебное пособие./В.Г.Шевчук. – Фастов: Полифаст, 2005. – C. 273-281.

7. Філімонов В.І. Фізіологія людини у питаннях і відповідях. Навчальний посібник./ В.І.Філімонов. - Вінниця: «Нова книга», 2009.- C. 279-289.

8. Ганонг В. Ф. Фізіологія людини: Підручник. Переклад.з англ./ В.Ф.Ганонг. - Львів: Бак, 2002.- C. 255-268. 

9. Агаджанян Н.А. Нормальная физиология. Учебник для медицинских ВУЗов/ Н.А. Агаджанян. – Москва: МИА, 2007. – C. 268-281. 

10. Нормальна фізіологія. Вибрані лекції. /О.А.Шандра, Н.В.Община. - Одеса: Одеский медуниверситет, 2005. – C. 264-278.
 Додаткова:

1. Крок-1. Загальна лікарська підготовка: збірник завдань для підготовки до тестового екзамену по природничо-науковим дисциплінам/ В.Ф.Москаленко, А.П.Волосовец, И.Е.Булах [і ін.].- К.: Медицина, 2005.- С.301-312. 

2. Хасабов Г.А. Краткий справочник по физиологии нервной системы/ Г.А.Хасабов. - Луганськ: ТОВ «Виртуальная реальность», 2007. - С. 305-314.

3. Cудаков К.В. Нормальная физиология. Ситуационные задачи и тесты / К.В.Судаков. - М.: ТОВ «Медицинское информационное агенство», 2006. – С. 274-285. 

4. Альтернативні методи викладання фізіологічних дисциплін/ Ю.В.Боянович, О.В.Жигалина, Л.В. Коба, А.В.Наглов [і ін.].- Харків, 2009. –С.257-273. 

5. Савченков Ю.И. Физиология человека. Задания и упражнения. Учебное пособие/ Ю.И.Савченков. - Ростов н/Д.: Феникс, 2007. – С. 282-295. 

6. Physiology/ V.M. Moroz, O.A. Shandra. – 2012. – P. 276-287. 
7. Textbook of medical physiology / Arthur C. Guyton, John E. Hall. - 10th ed., 2008.  843-857p.

8. Human Movement, Structure and Function  / Nigel Palastanga, Roger Soames. - 6th ed., 2012. – P.302-308.

1. orienting Map on self-training students on the topic of CPC:
	№
	Main tasks
	instructions
	Replies

	1. 
	Motor units.
	Зобразіть моторну одиницю скелетних м’язів.
	

	2. 
	Types of muscle contractions depending on the mode of loading. The relationship between the length of the muscle fiber and its voltage.
	Describe isotonic, isometric muscle contraction and auksotonichne
	

	3. 
	The mechanism of contraction and relaxation of striated muscles.
	Describe the mechanism of muscle contraction striated and smooth muscle
	

	4. 
	The strength and muscle work.
	Explain what is efficiency of muscle work.
	

	5. 
	Фізіологічні основи методу електроміографії і його значення для клініки. Динамометрія.
	Expand the essence of the method EMG and its importance for the clinic. Dynamometry method and its significance for the study of muscle function
	


2. Materials for self-control:
Questions:
1. Describe the basic principles of training regime.
2. Make handwriting structure effects hypokinesia
3. Basic physiology. Principles of optimal training regimes.
Tests for self-control:

1. During the exercise on bicycle in human blood lactic acid showed an increase compared to pyruvic. This indicates:
A. Hyperglycemia
B. fitness
C. Adaptation
D. hyperthermia
E. Oxygen debt
2. In the quiet takeover of O2 was 0.3 L / min after 20 squats for 30 seconds - 0.1 l / min. When recovery after exercise in per¬shi 2 min - 1.5 liter / min for 3 minutes - 0.3 l / min. Oxygen
debt under these conditions:
A. 0,2 l
B. 0,3 l
C. 0,75 l
D. 0,85 l
E. 1,6 l
3. In the resting heart rate in humans is 75 beats / min. After exercise 1 minutes Recovery - 100 beats / min at 3 - 95 beats / min. This indicates:
A. Lack of fitness
B. Availability of adaptation
C. submaximal loading
D. Maximum load
E. Excessive load
4. Absorption of O2 in the subject at rest were within the physiological norm, and during exercise increased twice, indicating that the increase:
Intensity of A.
B. Intensity metabolism
C. Performance of
D. oxygen utilization
E. diffusion capacity of the lungs
5. The students measured the maximum delay of breath after maximum inhalation, it was 20 seconds. This represents a decline:
A. Coefficient of oxygen utilization
B. respiratory adaptation
C. resistance to hypoxia
D. diffusion capacity of the lungs
E. hematocrit index
6. On the boy during exercise in arterial blood pO2 100 mmHg. c .; pH - 7.4; pCO2 - 38 mm Hg. c .; the maximum duration of breath after deep breath -
50 sec; saturation HbO2 - 96%. This shows that in terms of physical work there:
A. Adaptation
B. Hypoxia
C. hypercapnia
D. Acidosis
E. alkalosis
7. The best indicator of the degree of fitness (adaptation) under physical stress are:
A. The frequency of heartbeat
B. Respiration rate
C. Blood pressure
D. Hawk
E. The maximum oxygen uptake
8. The duration of recovery depends on:
A. The amounts of hemoglobin
B. Intensity of
C. Efficiency
D. Kind of
E. productivity
9. Which indicator indicates that under constant physical training young athlete adapted to physical activity?
A. Reduction of arterial blood pO2
B. Increase of arterial blood pO2
C. Increased lactate concentration
D. Increased hemoglobin oxygen saturation
E. Increasing the number of red blood cells
10. During the exercise oxyhemoglobin dissociation is increased by:
A. hyperventilation
B. hyperoxia
C. hypercapnia
adenosine D.
E. Reserve breath
Replies
1.E, 2.D, 3.А, 4.В, 5.C, 6.A, 7.E, 8.B, 9.E, 10.C.
One task for the students on the topic of employment: a summary of the basic principles of fatigue during physical and mental work, and their training processes.
Methodological work was createdby                                      Ass. prof  Onufrienko O. V

























































































































