Anexanr. 1
Rezumatul activititii si a rezultatelor obtinute in proiect perioada 2020-2023

»Monitorizarea stiintifico-pedagogica si asigurarea medico-biologica
a procesului de antrenament al sportivilor din loturile nationale
pentru pregatirea citre concursurile de anvergura
(Jocurile Olimpice, campionatele mondiale si europene)”

Cifrul proiectului - 20.80009.0807.39
Prioritatea Strategica IV - Provocari societale

Activitatile realizate In cadrul proiectului in perioada anilor 2020-2023 reflecta scopul si
obiectivele generale planificate, si anume asigurarea unui proces de antrenament eficient, care sa
se bazeze pe un suport stiintifico-metodic consistent si care sa aiba ca finalitate participarea reusita
a membrilor Loturilor Nationale la competitiile de rang nalt, precum si asigurarea indeplinirii de
catre acestia a baremelor pentru participare la competitiile internationale de cel mai inalt nive, in
special pentru Jocurile Olimpice de la Tokyo — 2020 si Paris — 2024.

Aplicand tehnologiile contemporane de cercetare (,,Globus Tesus”; ,,Ergobike”, ,,Stabilan”
etc.) au fost supusi testarilor cei mai buni sportivi la probele de sport olimpice, care s-au aflat in
proces de pregitire pentru campionatele europene, mondiale si Jocurile Olimpice. In baza
cercetarilor efectuate au fost obtinute date cantitative si calitative, care reflecta nivelul de pregatire
polivalenta a sportivilor de elita.

Pentru aprecierea starii morfofunctionale a sportivilor din loturile nationale la diferite probe
de sport au fost examinate date antropometrice, precum: greutatea corporala (kg), indaltimea stind
si sezdand (cm), capacitatea vitala a plamanilor (CVP, ml), perimetrul cutiei toracice (cm),
excursia acesteia la inspiratie §i expiratie (cm), forta (F) labelor mdinilor stanga si dreapta (kg),
lungimea piciorului si mdinii (cm). De asemenea, au fost inregistrati si o serie de indici fiziologici
de importantd majora pentru majoritatea sporturilor, precum: oxigenarea sangelui (SpO. (%)),
frecventa cardiaca (FC (b/min)), cantitatea de glucoza (mmol/l), cantitatea de acid lactic in sdange,
pana, in timpul efortului si dupa acesta (mmol/l), tensiunea arteriala (TA (mmHg)), precum §i
electrocardiografia in stare de repaus (ECG). Toti indici au fost culesi in diferite momente ale
sedintelor de antrenament, precum si in diferite etape ale acestuia, pe durata anului de pregétire.

De asemenea, in scopul aprecierii nivelului pregatirii fizice generale au fost identificate si
optimizate mijloace identice pentru toate probele, si probele specifice pentru fiecare gen de sport
in dependenta de calitatile motrice, care se manifesta preponderent la o proba sau alta.

De exemplu, pentru aruncatori au fost selectate mijloace, care se referd la dezvoltarea
diferitelor capacitdti de forta, forta exploziva, dar si de forta-viteza.

Pentru alergatori - au fost identificate mijloacele, care se refera la dezvoltarea preponderenta
a capacitatilor de rezistenta: rezistentd in regim de viteza; rezistenta in regim de forta-viteza; viteza
in regim de rezistenta etc.

Pentru probele de luptd au fost identificate si recomandate spre aplicarea in practica
procesului de antrenament mijloacele pentru dezvoltarea capacitatilor de fortd si de forta-viteza.
Pentru alergatorii de viteza si inotdtori, la majoritatea probelor acestui sport, sunt binevenite in
special mijloacele cu caracter de viteza.



In ceea ce priveste o alti componenti a pregitirii sportive — cea psihologica, echipa de
cercetare a proiectului a intreprins o cercetare, obtinand rezultate promitatoare, care au condus la
optimizarea procesului de pregatire psihologica precompetitionala a sportivului.

Cu regret, pandemia mondiald de coronavirus a perturbat serios calendarul competitional,
iar majoritatea concursurilor de anvergura au fost amanate ori transferate, aceasta s-a Intamplat si
cu Jocurile Olimpice din Tokyo, care au fost transferate pentru anul 2021. Tn pofida acestor piedici
serioase, colaboratorii proiectului au realizat obiectivele planificate,in pofida tuturor restrictiilor
impuse de starea exceptionald impusa, fiindca sportivii permanent trebuie monitorizati $i supusi
diferitelor probe de control. Unii dintre sportivi care nu au reusit sa indeplineasca normativele
participare stabilite.

De asemenea, s-a realizat o analizd de cohortd ampld a datelor despre elita mondiald a
atletilor. In baza datelor recoltate s-a elaborat si prezentat structura generali si continutul de bazi
al modelului principal al pregatirii de fortd a sportivilor ce practica probele de lupte, in procesul
pregatirii multianuale.

O alta prioritate a cercetarilor realizate a fost analiza calitdtii documentelor de planificare a
procesului de antrenament ipentru perioade de timp de durata diferitd. In acest sens, s-a analizat
procesul de pregatire sportiva a inotdtorilor inclusi in lotul national al Republicii Moldova. S-au
examinat documentele de planificare ale unui ciclu anual de antrenament. Astfel, analiza
conceptelor teoretice privind cuantificarea continuturilor metodice a demonstrat ca planificarea
propusa la inceputul fiecarui macrociclu de antrenament suferd modificari esentiale 1n
mezociclurile de baza si precompetitionale, care se explicd prin neindeplinirea volumului si
intensitatii eforturilor planificate anterior.

In scopul stabilirii particularititilor continutului si formei de organizare a eforturilor de
antrenament intr-un ciclu anual de pregatire al aruncatorilor de ciocan, in prezenta cercetare s-a
efectuat analiza agendelor de antrenament ale sportivelor-aruncatoare de ciocan de performanta
(MS —4; MIS — 4).

Rezultatele cercetarilor confirma faptul ca, in perioada analizata, alcatuirea eforturilor de
antrenament are un caracter variativ si este in concordanta perfectd cu rezolvarea sarcinilor
inaintate pentru fiecare etapa a ciclului anual.

Cercetdrile efectuate de colaboratorii proiectului-luptatori (Manolachi Victor, Manolachi
Veaceslav, Dorgan Viorel) au demonstrat eficacitatea exercitiilor de forta executate pe o suprafata
mobild, ca mijloc eficient de sporire a stabilitdtii statodinamice si a caracterului rezultativ al
actiunilor motrice de forta. Cercetarile au fost desfasurate in conformitate cu un program de
colaborare intre Universitatea de Stat de Educatie Fizica si Sport din Moldova si Universitatea
Nationald de Educatie Fizica si Sport a Ucrainei in laboratorul de biomecanica. Cercetarile au fost
realizate folosind complexul video computerizat ,,Qualisys” (Suedia), care permite a obtine
coordonate 3D in regim real, ceea ce, la randul sau, presupune fixarea unor marcheri pasivi
reflectorizati de forma sferica asupra punctelor antropometrice corespunzatoare ale sportivului.
Complexul ,,Qualisys” este sincronizat cu platforma tenzometricd cu opt canale ,Kistler”
(Germania), pentru Tnregistrarea coordonatelor de deplasare a centrului de presiune general al
subiectului in plan sagital si frontal, precum si a componentelor reactiei de sprijin in plan sagital,
frontal si vertical.

Au fost obtinuti indicii stabilitatii statodinamice a corpului sportivilor (12 luptatori ai Lotului
National) in primul si a saptelea exercitiu, fapt ce a permis evaluarea dinamicii modificarii lor, ce
reflecta reactiile de adaptare a organismului la conditiile de realizare a programului indicat de



migcare pe o suprafatd mobila.

Trebuie de mentionat faptul ca cercetarile desfasurate si rezultatele stabilitatii statodinamice
a corpului sportivului obtinute in cadrul lor poartd, de reguld, un caracter individual, insa au o
dinamica de modificare similara, care este caracteristica intregii grupe, fapt reflectat pe larg in
literaturd. Din acestea considerente, rezultatele cercetarilor desfasurate sunt prezentate in baza
exemplului indicilor stabilitatii statodinamice a unor sportivi aparte.

De asemenea, membrii proiectului au realizat o ampla analiza a datelor factologice a mai
mult de 2500 de sportivi-atleti din elita mondiala ce practica probele de alergari de viteza, garduri,
sarituri verticale si orizontale, precum si aruncari. Acest lucru s-a realizat in scopul identificarii
caracteristicilor morfofunctionale si performantiale ale acestora, fapt care ne-a ajutat ulterior sa
facem o analizd mai obiectiva a nivelului de antrenare a sportivilor si la stabilirea/corectarea
caracteristicilor-model ale nivelului de dezvoltare/pregatire motrice si functionala a lor.

O alta problema cercetatd a fost cea a selectiei si orientdrii sportive a copiilor talentati,
punandu-se in evidenta principiile teoretico-metodice actuale ale etapei primare de selectie a
copiilor si adolescentilor, inclusiv factorii ereditari care determina talentul sportiv. Solutionarea
acestei probleme, foarte actuale, a sistemului de pregatire multianuald in diferite probe de sport
conduce la eficientizarea substantiald a procesului de pregéatire si completare a loturilor nationale
la diferite probe olimpice de sport.

Studierea acestei probleme s-a soldat cu publicarea monografiei, unde se detaliaza
metodologia si structura selectiei sportive, precum si metodele de antrenament. Aceasta lucrare se
adreseazd studentilor, cadrelor didactice, managerilor organizatiilor sportive, federatiilor,
cluburilor, asociatiilor si antrenorilor din domeniul culturii fizice si sportului.

Colaboratorii stiintifici ai proiectului au studiat, de asemenea, importanta procesului de
refacere a organismului sportivilor dupi efort fizic. In rezultatul chestionarii unui numar de
cincizeci de antrenori s-a evidentiat importanta realizarii refacerii, astfel, metodele de diminuare a
starii de oboseali devin de o importanti primordiald. In rezultatul sondajului s-a constatat
urmatoarele: refacerea naturald si cea dirijatd trebuie sa se influenteze reciproc; metodele de
refacere au drept obiectiv accelerarea procesului de refacere, prevenirea accidentdrilor si
dezvoltarea capacitdtii de performanta a sportivului; analiza rezultatelor anchetdrii antrenorilor
denota faptul ca 50% din ei sunt de parere ca mijloacele medico-biologice sunt importante, in
special, in perioada de postefort. De asemenea, respondentii au mentionat cad utilizeaza foarte
frecvent in practica mijloace de refacere neuromuscularad (40%) si cardiorespiratorie (50%).



The title of the project *'Scientific-pedagogical monitoring and medical-biological
assurance of the training process of athletes from national teams for the preparation for high
rank competitions (Olympic Games, world and European Championships)™

Cipher no. 20.80009.0807.39.

The activities carried out within the project in the period 2020-2023 reflect the general
purpose and objectives planned, namely to ensure an efficient training process, based on a
consistent scientific and methodical support and aimed at the successful participation of the
members of the national teams in the high-ranking competitions, as well as to ensure their
fulfillment of the scales for participation in the international competitions of the highest level,
especially for the Olympic Games in Tokyo — 2020 and Paris — 2024.

Applying contemporary research technologies ("Globus Tesus";" Ergobike"," Stabilan™,
etc.), the best athletes in the Olympic sports events were tested, which were in the process of
preparing for the European, World Championships and Olympic Games. Based on the conducted
research, quantitative and qualitative data were obtained, reflecting the level of multi-purpose
training of elite athletes.

In order to assess the morphofunctional state of the athletes from the national groups in
different sports samples, anthropometric data were examined, such as: body weight (kg), standing
and sitting height (cm), vital capacity of the lungs (CVVP, ml), rib cage perimeter (cm), its excursion
on inspiration and exhalation (cm), strength (F) of the left and right hands (kg), leg and hand length
(cm). There were also recorded a series of physiological indices of major importance for most
sports, such as: blood oxygenation (SpO2 (%)), heart rate (FC (B/min)), Amount of glucose
(mmol/l), amount of lactic acid in the blood, up to, during and after exercise (mmol/l), blood
pressure (TA (mmHg)), as well as resting electrocardiography (ECG). All indices were collected
at different times of the training sessions, as well as at different stages during the training year.

Also, in order to assess the level of general physical training were identified and optimized
identical means for all samples, and specific samples for each sport genre depending on the motor
qualities, which are mainly manifested in one or another test.

For example, for throwers, means were selected, which relate to the development of various
capabilities of strength, explosive force, and also force-speed.

For runners-the means were identified, which relate to the predominant development of
resistance capabilities: resistance in speed mode; resistance in force-speed mode; speed in
resistance mode, etc.

For the combat trials, the means for the development of strength and strength-speed
capabilities were identified and recommended for application in the practice of the training
process. For Speed Runners and swimmers, in most samples of this sport, especially means with a
speed character are welcome.

As for another component of sports training — the psychological one, the research team of
the project undertook a research, obtaining promising results, which led to the optimization of the
process of pre-competitive psychological training of the athlete.

Unfortunately, the world coronavirus pandemic seriously disrupted the competition
calendar, and most of the large-scale competitions were postponed or transferred, this also
happened with the Tokyo Olympics, which were transferred for 2021. Despite these serious
obstacles, the project collaborators achieved the planned objectives, despite all the restrictions
imposed by the exceptional state imposed, because the athletes must constantly be monitored and



subjected to various control tests. Some of the athletes who failed to meet the norms for
participation, still have possibilities, even if they are limited, to obtain the established participation
quotas.

A large cohort analysis of data on the world elite of athletes was also conducted. Based on
the collected data, the general structure and basic content were developed and presented of the
main model of strength training of athletes practicing wrestling trials, in the process of Multiannual
training.

Another priority of the research was the analysis of the quality of the training process
planning documents for different time periods. In this regard, the process of sports training of
swimmers included in the national team of the Republic of Moldova was analyzed. The planning
documents of an annual training cycle were examined. Thus, the analysis of theoretical concepts
regarding the quantification of methodical contents demonstrated that the planning proposed at the
beginning of each training macrocycle undergoes essential changes in the basic and
precompetitional mesocycles, which is explained by the failure to fulfill the volume and intensity
of previously planned efforts.

In order to establish the particularities of the content and form of Organization of the training
efforts in an annual training cycle of hammer throwers, in this research was carried out the analysis
of the training agendas of athletes-performance hammer throwers (MS-4; MIS-4).

The results of the research confirm that, during the analyzed period, the composition of the
training efforts has a variable character and is perfectly consistent with the solving of the tasks
submitted for each stage of the annual cycle.

The researches carried out by the collaborators of the project-fighters (Manolachi Victor,
Manolachi Veaceslav, Dorgan Viorel) proved the effectiveness of force exercises performed on a
mobile surface, as an effective means of increasing the statodynamic stability and the resultant
character of the force motive actions. The research was conducted in accordance with a
collaborative program between the State University of Physical Education and Sports Of Moldova
and the National University of Physical Education and Sports of Ukraine in the biomechanics
laboratory. The research was carried out using the computerized video complex "Qualisys"
(Sweden), which allows to obtain 3D coordinates in real mode, which, in turn, involves fixing
spherical reflective passive markers on the corresponding anthropometric points of the athlete. The
"Qualisys" complex is synchronized with the eight-channel tenzometric platform "Kistler"
(Germany), for recording the coordinates of the displacement of the general center of pressure of
the subject in the sagittal and frontal planes, as well as the components of the support reaction in
the sagittal, frontal and vertical planes.

The indices of the statodynamic stability of the athletes ' body (12 wrestlers of the national
team) were obtained in the first and seventh exercises, which allowed to evaluate the dynamics of
their modification, which reflected the reactions of adaptation of the organism to the conditions of
carrying out the indicated program of movement on a mobile surface.

It should be noted that the conducted research and the results of the statodynamic stability
of the athlete's body obtained in their framework, as a rule, bear an individual character, but have
a similar modification dynamics, which is characteristic of the whole group, which is widely
reflected in the literature. For these reasons, the results of the conducted researches are presented
based on the example of the indices of statodynamic stability of some special athletes.

Also, the project members conducted an extensive analysis of the factological data of more
than 2,500 athletes-athletes from the world elite who practice speed running, fencing, vertical and
horizontal jumps, as well as throws. This was done in order to identify their morphofunctional and



performance characteristics, which subsequently helped us to make a more objective analysis of
the athletes ' training level and to establish/correct the model characteristics of their
development/motor and functional training level.

Another problem investigated was that of the selection and sports orientation of talented
children, highlighting the current theoretical and methodical principles of the primary stage of
selection of children and adolescents, including hereditary factors that determine Sports Talent.
Solving this very current problem of the multi-annual training system in different sports events
leads to a substantial streamlining of the process of preparing and completing the national teams
in different Olympic sports events.

The study of this problem resulted in the publication of the monograph, which details the
methodology and structure of sports selection, as well as training methods. This work is aimed at
students, teachers, managers of sports organizations, federations, clubs, associations and coaches
in the field of Physical Culture and sports.

The scientific collaborators of the project also studied the importance of the process of
restoring the body of athletes after physical exertion. As a result of the questioning of a number of
fifty coaches, it was highlighted the importance of achieving recovery, thus, the methods of
diminishing the state of fatigue become of primary importance. The result of the survey found the
following: natural and directed restoration must influence each other; rehabilitation methods aim
to speed up the recovery process, prevent injuries and develop the athlete's performance capacity;
the analysis of the results of the coaches ' investigation shows that 50% of them believe that
medical-biological means are important, especially in the post-Labor period. Also, the respondents
noted that they very often use neuromuscular (40%) and cardiorespiratory (50%) restorative means
in practice.



