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ENERGY EXCHANGE PROCESSES IN THE GROWING ORGANISM OF FIRST- AND SECOND-YEAR STUDENTS

Studying at a university is a complex and lengthy process that requires a lot of effort from all body systems. The first year
is a special period: former schoolchildren, accustomed to a certain system, entering a university, face new forms and methods of
teaching, new emotional experiences, their work and rest, sleep, and nutrition regimes change. There is a need to adapt to a new
team, new teachers. At the same time, the functional abilities of the body of first-year students are reduced, since most of them
had to pass important exams and did not have enough summer rest.

One of the most important problems of education in a modern university is the adaptation of students to the academic
load. A multi-level functional system of adaptation is formed by the interaction and mutual influence of physiological and
psychological components of adaptive reactions. The contribution of each of these components is determined by the ratio of two
goals of adaptation - maintaining homeostasis and performing activity tasks. It is known that during the period of study at a
university, students are exposed to a number of both non-specific (climatic-geographical, environmental) and specific factors (age,
physiological and psychological characteristics, emotional overload, sedentary lifestyle): adaptation to a set of new factors is
accompanied by significant stress on the compensatory-adaptive systems of the students' body. These issues are most relevant
for maintaining the health of students, as the most active creative part of the nation. Students are a reserve of highly qualified
specialists for various sectors of the national economy, determining the labor and intellectual potential of the country, reproduction
and health of the future generation in the coming years. The process of adaptation to studying at a university is a very complex,
multifaceted phenomenon. The period of acute adaptation, according to many researchers, falls on the first and second years of
university. Its duration is determined by the individual characteristics of the student, including abilities, mental attitudes, financial
security and, of course, health. The degree of expenditure of physiological and mental resources of the human body to perform
specific work, balancing with the external environment is described by the parameters of the current functional state.
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Ximiy leop, lMapaxoHbko Badum. [poyecu eHepa006MiHy 8 opeaHi3ami cmydeHmie nepuwio2o i dpy2020 Kypcie.
HaguaHHs y BH3 - ue cknadHuli i mpusanuli npoyec, aKuli 8uMazae 8eIuKux 3ycusb 8i0 ycix cucmem opaaHiamy. [Mepwul pik — ye
ocobnusuli nepiod: KOMUWHI WKOAPI, AKi 38uknu Ao nesHoi cucmemu, cmynaroyu 00 BH3, cmukatombcsa 3 Hogumu hopmamu i
mMemodamu HasyaHHs, 3 HOBUMU eMOUIlIHUMU NepexusaHHSIMU, 3MIHIOEMbCS PEXUM npaui ma 8i0NOYUHKY, CHY, XapyyBaHHS.
[Mompi6Ho adanmysamucs 00 HOB020 Konekmugy, HOBUX euknadadig. BodHouac 3HUXYMbCS OYHKUIOHANbHI MOXIUeoCmi
Op2aHi3My NepLOKyPCHUKI8, OCKibKU Binblicms i3 HUX Manu 30asamu gaxmnusi icnumu ma He Manu 0oCmamHb020 MiMHbE020
8IONOYUHKY.

OoHiero 3 Halisaxnusiwux npobrem HasyaHHs 8 Cy4yacHOMYy yHigepcumemi € adanmauis cmydeHmig A0 HagyanbHO20
HagaHmMaxeHHs. bazamopigHesa (yHKUjioHanbHa cucmema adanmauii gpopmyembcs 83aeMo0iero | 83aeMo8NIUBOM (hi3ionoaidHuxX
i ncuxonoaidHUX KOMNOHEHMIg NPUCMOCY8anbHUX peakuili. BHeCok KOXHO020 3 4uX KOMNOHEHMI8 8U3HaYaeMbCsl CNig8IOHOWEHHAM
0gox uined adanmauii - nidmpumaHHs 2omeocma3sy | 8UKOHaHHS 3a8daHb disnbHocmi. Bidomo, wo e nepiod HasyaHHs y BH3
cmydenmu niddatombcsa Oii pady sk HecneyugidHUX (KniMamo-2eo2paciyHuX, €KomoziyHUX), mak i cneyuiyHux ¢bakmopis
(8iko8i, ¢hizionoaiyHi ma ncuxonoeiyHi 0cobnueocmi, eMouiliHi nepesaHmMaxeHHs, Manopyxnueull cnocib xumms): adanmauis. o
KOMNIIEKCYy HOBUX (bakmopig CynpoBoOXyembCs 3HaYHUM HABaHMAXEHHSM Ha KOMNEHCamopHO-NPUCMOCY8albHi cucmemu
opeaHizmy cmydeHmis. Li numarHs € Halbinbw akmyansHumu 0ns 36epexeHHs 3dopos’s cmydeHmis, AK HalakmusHiLOl
meopyoi yacmuHu Hauii. CmydeHmcmeo € pe3epsoM eUCOKoKeanihikogaHuX cneyianicmie Ons pisHUX 2any3ell HapoOHO20
eocnodapcmea, Wo eudHayae mpydosuli ma iHmenekmyanbHUl nomeHyian KpaiHu, 8idmeopeHHss ma 300po8’s MalibymHb020
nokoniHHA 8 Halbnuxyi poku. [pouyec adanmauyii 0o HasyaHHs y BH3 — ssuwe dyxe cknadHe, bazamoepanHe. lNepiod eocmpoi
adanmauii, Ha Oymky Gazambox OocnmioHukie, npunadae Ha nepwuil i Opyaull Kypcu yHisepcumemy. WMozo mpusamicmb
8U3HayaembCsl iHOUBIOYanbHUMU 0COBIUBOCMAMU Y4HS, 8KII0Yar4U 30I6HOCMI, NCUXIYHI ycmaHo8KU, hiHaHcosy 3abesneyeHicms
i, 3guyaliHo, 3dopos'a. CmyniHb eumpam hi3iono2idHuUX | NCUXIYHUX pecypcie opeaHiamy MAUHU Ha BUKOHaHHS nesHoi pobomu,
banaHcysaHHs i3 308HIWHIM cepedosuwieM onUCYembCA hapaMempamu NOMOYHO20 (DyHKUiOHanbHo20 cmaHy. [lpobnema
HaeyanbHoi adanmauii cmy0eHmie € akmyanbHOK SK 3 MOYKU 30py CmaHy ix 300p08's, mak i 8 acnekmi 800CKOHaneHHs
HasyanbHo20 npouecy. EhekmugHa nocmaHoska Hag4anbHO20 npouecy nompebye 800CKOHaNeHHs cCUCMeMU opeaHisauiliHux ma
nedazoaiyHux 3axodig, ski Matomb basysamuck Ha daHux duHamiku npaue3damHocmi cmydeHmis.

Knroyoei crnosa: cmydeHmu, eHepeemuyHul 0bMiH, 06MIH pe4YoBUH, HagyanbHe HaBaHMAaXeHHs, NCUXiYHi npoyecy,
8nnus.

Formulation of the problem. In connection with the above, it is relevant to study the physiological mechanisms of
resistance and predisposition of students' bodies to the negative consequences of emotional overload, identify those factors of the
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educational process that lead to a decrease in the functional reserves of the body and develop criteria for assessing and predicting
the physiological cost of adaptation.

An integral part of metabolism is energy exchange. Relation the amount of energy that enters the body with food and the
amount of energy spent by the body is called energy balance. With excessive nutrition, there is an accumulation of energy
reserves (an increase in body weight) - a positive energy balance; in conditions of insufficient nutrition, a decrease in energy in the
body (decrease in body weight) is observed - a negative energy balance.

Analysis of literary sources. The processes of energy exchange and the impact on the general health of students were
studied by such authors as: Grzegotskyi M.R., Filimonov V.I., Petryshyn Yu.S. [1], Sukhomlynova I.E., Kush O.G., Bessarab G.I.,
Morozova O.G., Tikhonovska M.A., Yeromina A K., Zhernova N.P., Voteva V.E. [2], V.P. Ilvashchenko, O.P. Bezkopylinyi [3].

A person's need for energy depends on a person's constitution, weight, height, age, type of activity, and other factors.
Under all other conditions, reducing the caloric content of the diet should be carried out mainly at the expense of products rich in
carbohydrates (sweets, bread, flour products, potatoes, etc.). No less effective method of reducing excess body weight is to
increase energy expenditure due to physical exercises. In order to lose fat reserves, the cost of the food ration should be less than
the energy expenditure. At rest and during light work, 50% of the energy supply is provided by carbohydrates. When performed
maximally during intense physical work, almost all energy comes from carbohydrates. Long-term performance of strenuous muscle
work leads to the exhaustion of carbohydrate reserves and the onset of fatigue; when the functioning of organs and systems is
ensured mainly due to the energy of fats, a lot of harmful substances accumulate in the body, in particular acetone. This leads to a
decrease in physical performance and poisoning by products of fat metabolism. The most effective energy supply is muscle
activities are created under the condition of simultaneous oxidation of both fats and carbohydrates. Significant ergothermic effects
on an unprepared body can cause negative consequences - a slow increase in the functional effects of training, deterioration of
health. An increase or decrease in body temperature beyond biological limits leads to disturbances in the normal course of the
main physiological processes in the body and death. Features of heat exchange during exercise. The temperature factor should be
taken into account in the practice of health training for prevention of negative effects of its excessive values on the body, to
optimize the training process and temperature control of the state of physical fitness of students. The temperature stimulus is
widely used as a means of increasing the body's natural resistance. This is especially relevant in conditions of a significant
decrease in energy expenditure for physical work, an increase in emotional stress, pollution of water, air and food products with
chemical substances plant protection and industrial waste [3].

To ensure good health and well-being, an adult must spend 1200-2000 kcal on muscle activity during the day. This
includes industrial, household and specially selected physical exercises. It is quite difficult to select from the total volume the part
that should be allocated to physical training. However, there are such generalized data, and they should be used in the practice of
physical education. It is believed that an adult should spend 1000-2000 kcal of energy during the week or 150-300 kcal during the
day for health-improving physical exercises. Lower energy expenditure causes the development of detraining with a decrease in
the body's reserve capabilities. Only physically fit young and middle-aged people can consume more than 500,000 kcal per day
without harm to health. With a daily energy consumption of 10,000 kcal, a person is unable to absorb the food necessary to
compensate for the spent energy and loses about 500 g of body weight during the day. Of course, highly qualified athletes
sometimes perform greater loads, but they are usually associated with the use of various means that accelerate the course of
recovery processes. People who regularly participate in health groups and spend an average of 300 kcal of energy per day on
health training, according to the general state of health and volume of physiological reserves have significant advantages
compared to those who neglect physical activity [1].

The exchange of substances and energy is closely related to the entry into the body of various substances with their
complex chemical transformations, which are accompanied by the formation of a considerable number of unnecessary, and
sometimes harmful to the body, intermediate and final products of metabolism. To maintain normal vital activity in the body, they
constantly pass processes of removal of slags - unnecessary and poisonous substances of metabolism. This function is performed
by various organs united into a single system of excretory organs. Carbon dioxide is removed from the body through the lungs;
substances insoluble in water are excreted through the intestines. Excess water from salts dissolved in it and toxic products of
protein metabolism are excreted by the kidneys and sweat glands of the skin.

Kidneys are especially important for maintaining the stability of the chemical composition of the body's internal
environment. Other important excretory organs are sweat glands. They are unevenly distributed on the surface of the skin. The
activities of the kidneys and sweat glands are interconnected, and they can partially replace (complement) each other's work.
Sweating is important for body thermoregulation. In depending on the ambient temperature and the intensity of motor activity,
sweat secretion can vary from 0.5 to 3 liters or more per day. With the release of 1 ml of sweat, the body loses 0.58 kcal of energy.
A lot of sweat is released during intense muscle work and physical exercises. Accordingly, the qualitative composition of sweat,
with which lactic acid, urea and ammonia are excreted from the body during strenuous work, can also change [2].

Functional effects of adaptation of neurohumoral systems regulation of physical activity. The release of energy for muscle
work is carried out in the cells of the body as a result of the course of oxidative processes. Therefore, the body's need for oxygen
during physical activity increases sharply. Simultaneously with the increase in the transfer of oxygen from the blood to the muscles
and from the working muscles to the blood, carbon dioxide and other products pass exchange, an excessive amount of which
leads to a violation of constancy internal environment of the body. These changes in homeostasis are immediate are perceived by
the nervous system, which mobilizes the activity of the necessary organs and systems to maintain the disturbed balance of the
internal environment. First of all, the activity of the body's oxygen-supplying systems - the respiratory, cardiovascular and blood
systems - is enhanced, and subsequently the mechanisms of thermoregulation, excretion, etc. are activated. With each new one
training these adaptive mechanisms more and more are being improved, the volume of functional reserves is growing oxygen-
providing and other systems of the body. Such orientation of changes in functions, of course, has an adaptive nature, it helps a
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trained person to effectively adapt not only to heavy physical exertion, but also to the action of other factors (stimuli) - overheating,
hypothermia, changes in atmospheric pressure, humidity air etc. The basis of the body's effective adaptation to increased physical
exertion is the changes occurring in the central nervous system and endocrine glands, which regulate the activity of other organs
and systems. Humoral and nervous regulation of functions provides maintenance the minimum level of vital activity of the body's
organs and systems at rest, a change in the activity of the vegetative systems during work, aimed at providing the body with
energy and maintaining homeostasis [3].

Peculiarities of humoral regulation of human activity. Humoral regulation of functions is provided by a non-specific
chemical (properly humoral regulation) and hormonal way. Chemical regulators of functions that can affect the speed and nature of
metabolic processes can be substances that enter the body together with food, when breathing, through the skin, or are formed in
the process of metabolism (carbonic acid, urea, ammonia, etc.). Some specific metabolic products are formed in cells. These
include the mediator’s acetylcholine, adrenaline, etc. Hormonal regulation of functions is more specific, it is implemented with the
help of hormones produced in endocrine glands. Special importance for energy supply of muscle activity and maintenance of the
body's homeostasis belongs to the adaptogenic hormones (noradrenaline and adrenaline) of the adrenal glands. The synthesis of
these hormones by the adrenal glands at rest is minimal, during physical exertion and emotional excitement it increases
significantly. This ensures the acceleration and strengthening of the work of the heart and lungs, contributes to the rational
redistribution of blood in the body, the breakdown of glycogen in the liver and the influx of glucose into the blood. Adrenaline and
norepinephrine can increase muscle activity enzymes, thereby increasing the anaerobic breakdown of glycogen and accelerating
the breakdown of fats and their use for the specific needs of muscles. Adrenaline is also a hyperglycemic hormone [2]. Its activity
depends on the functional state of the cerebral cortex and the concentration of glucose in the blood. Before the competition (in the
pre-start state), the adrenaline content in the blood increases with long-term work in the zone of moderate power (marathon
distances) excretion of this hormone with urine increases.

Nervous regulation of functions under conditions of physical exertion. The nervous system, the main functions of which
are fast, accurate transmission of information and integration, ensures the relationship between organs and organ systems, the
functioning of the body as a whole, its interaction with the external environment. It regulates and coordinates the activity of the
entire organism as a whole system to the constantly changing conditions of the external and internal environments. With the help
of the nervous system, reception and analysis of various signals from the environment is carried out environment and internal
organs, corresponding reactions to these signals are formed. The performance of mental functions, awareness of the signals of the
surrounding world, their memorization, decision-making and organization of purposeful behavior, abstract thinking and speech are
related to the activity of the higher departments of the nervous system. All these complex functions are performed by a huge
number of nerve cells (neurons), united in the most complex neural circuits and centers [1]. Humoral and nervous regulation of
functions ensures the maintenance of the minimum level of vital activity of organs and systems of the body in a state of rest,
changes in the activity of the vegetative systems during work, aimed at providing the cells of the body with energy and preserving
constancy of the internal environment. A brain trained for muscle activity is larger in mass compared to an untrained one, and its
nerve cells have more a branched network of dendrites, it has increased buffering properties and higher activity of oxidative
enzymes. In trained by 10-15% more strength, mobility and balance of excitation and inhibition processes. Sympathetic and
parasympathetic divisions of the autonomic nervous system they innervate the same organs and act as antagonists - sympathetic
nerves provide energy consumption by the body - energotropic effect, and parasympathetic - its accumulation and preservation -
trophotropic effect. At rest and after physical exertion, the parasympathetic nervous system ensures the efficiency of recovery
processes. In development training, especially in the first stages of training, an important role belongs to the adaptive and trophic
function of the sympathetic nervous system, which ensures adaptation of the intensity of exchange processes in tissues to the
functional needs of the body. With the growth of sports qualifications, the influence of the sympathetic nervous system on the
development of training decreases. This is evidenced by the fact that the body's sensitivity to adrenaline decreases.

Conclusive.

The educational process of the university causes a significant increase in the functional stress of the first-year students.
The adaptation of the students' body to the educational process is accompanied by stress of the cardiovascular, central nervous
systems, neuromuscular apparatus, against the background of activation of attention functions. This is due to the specifics of the
educational process in these specialties, as well as the level of pre-university preparedness of students. In addition, the process of
adaptation to the academic load depends on the students' previous place of residence.

In general, the central nervous system is activated by light physical work and oppressed by heavy However, even with
maximum physical strength loads of changes in cerebral blood flow compared to other organs are insignificant. At the same time,
the blood circulation of actively functioning parts of the brain increases most intensively. When performing maximally intense work,
the processes of obtaining and processing information can be disturbed so clearly that the athlete loses orientation in space,
makes mistakes in solving simple tactical tasks. When work is continued due to volitional efforts, hypoxia of the higher parts of the
brain occurs with loss of consciousness - subconscious exclusion organism, aimed at stopping the activity. Thus, adaptation of the
body to the action of various stimuli the external environment is carried out by the body through various links. Hormonal status
here is a prerequisite for the subsequent inclusion of specialized response mechanisms by the nervous system.

The studied data indicate the severity of the influence of the educational process of the university on the functional stress
of the students' organism. The developed methodological approach and quantitative gradation based on the developed
mathematical model allows us to evaluate and predict the level of students' performance, both at the time of the examination and
at expected (possible) values.

At present, despite a significant number of works devoted to the study of the functional state of the body of university
students, the issues of student adaptation to the educational process, the importance of individual typological features in the
development of adaptive reactions that limit the functional state of the body of students in the initial period of study remain open.
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The human body is a dynamic system that continuously adapts to living conditions by changing the level of functioning of
individual systems and the corresponding stress of regulatory mechanisms. When studying the functional state, preference should
be given to complex research methods, since they allow us to fairly accurately assess the potential capabilities of the body and
diagnose early changes in the functional state under the influence of various loads.
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PREPARATION AND HOLDING OF MASS SPORTS EVENTS AT THE UNIVERSITY AMONG STUDENTS OF ALL
FACULTIES

Much has been done to develop the system of events in recent years. Nevertheless, it is necessary to return once again
to the problem of using events as a tool, a method of managing the sports movement. However, it should be noted that in sports
management the role of general laws and methods based on them is great: administrative and legal; economic; ideological. The
essence of managing the sports movement with the help of a system of events is that: changes in the system of events have the
property of causing a corresponding restructuring in the social institution of physical culture and sports itself; the level of sports
results and the nature of their change lead to the need to make appropriate adjustments to the activities of sports organizations.

The system of events as a management method functions at all levels, from management on a national scale to
management in a work collective, the educational and training process. Analysis of the system of events indicates both the highest
stability in the principles of their implementation, and in the constant changes of the system itself. The main organizational principle
of the system is the phased implementation of events, starting from physical education and sports clubs of enterprises,
organizations, educational institutions to republican events and year-round Universiades and Spartakiads. The system of events is
implemented based on the following principles: stability of event calendars at all levels, their organization, allowing to create
conditions for systematic continuous training of athletes throughout the year; phased formation of the event calendar, creating
prerequisites for mastering increased (in volume and intensity) loads; strict adherence to age continuity in planning competitive
loads, from beginners to top-level athletes.

Key words: sport, system, measures, students, competition, influence, state, physical culture.

Muxaiinenko B.M., Xypaenboe C.0., Xopyxeea JI.€., FOHak B.I"., JoyeHko J1.3. [lidzomoeka ma npoeedeHHs
cnopmueHo-mMacoeux 3axodie e yHisepcumemi ceped cmydeHmis ecix ¢hakynbmemie. 3a ocmanHi poku 6azamo 3p0breHo
0nsi po3gumky cucmemu 3axo0ie nposedeHHs 3MazaHb. TuM He MeHW, HeobXidHo we pa3 nosepHymucs 0o npobremu
8UKOpUCMaHHSI 3MazaHb 5K iHCmpyMeHmy, Memody ynpasfiHHS cnopmugHuM pyxom. [lpome cnid 3a3Hayumu, wWo e
CnopmugHOMy MeHeOXMeHMI enuka posib 3a2abHUX 3aKOHOMIpHOcmel i 3aCHOBaHUX Ha HUX memodig: adMiHicmpamueHo-
npasosuli; eKoHOMi4YHUL; ideonoeidHull. CymHicmb ynpagsiHHS cnopmugHUM pyxoM 3a O0NOMO20K cucmemu 3axodig nosseac 8
momy, Wo 3MiHU 8 cucmemi 3axodie Mawmb enacmugicmb euKIUKamu 8i0nogidHy nepebydogy e caMoMy couianbHOMy
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