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GROUPS
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Abstract: This article examines the methods and mechanisms for developing the speed-strength abilities of qualified
wrestlers within sports improvement groups. The study focuses on the physiological, biomechanical, and pedagogical
aspects of speed-strength training. Modern scientific approaches to improving explosive power, coordination, and neuro-
muscular activation are analyzed. The research highlights that the systematic use of plyometric exercises, contrast loads,
and neuromuscular stimulation methods contributes significantly to performance optimization in competitive wrestling.
Experimental results confirm that individualized programs lead to a notable increase in movement speed, reaction time,
and muscular efficiency.

Speed-strength ability, qualified wrestlers, plyometric training, biomechanics, neuromuscular coordination,
training load, adaptation, explosive strength, physiological mechanisms, sports improvement groups.

Annotatsiya: Ushbu maqolada sportni takomillashtirish guruhlarida malakali kurashchilarning tezkor-kuch sifatlarini
rivojlantirish usullari va mexanizmlari tahlil gilingan. Tadgiqotda tezkor-kuch tayyorgarligining fiziologik, biomexanik va
pedagogik jihatlariga e’tibor garatilgan. Zamonaviy ilmiy yondashuvlar asosida portlovchi kuchni, muvofiglashtirishni va
neyromuskulyar faollashtirishni rivojlantirish yo'llari korib chigilgan. Tadgigot natijalarida plyometrik mashglar, kontrast
yuklamalar va neyromuskulyar stimulyatsiya usullaridan tizimli foydalanish musobaga jarayonida samaradorlikni sezilarli
darajada oshirishi ko‘rsatilgan. Tajriba natijalari individual dasturlar harakat tezligini, reaksiya vaqtini va mushak faoliyati
samaradorligini oshirishini tasdiglaydi.

Tezkor-kuch sifati, malakali kurashchilar, plyometrik mashg‘ulot, biomexanika, neyromuskulyar muvofiglash-
tirish, yuklama, adaptatsiya, portlovchi kuch, fiziologik mexanizmlar, sportni takomillashtirish guruhlari.

AHHOTauusA: B gaHHON cTaTbe paccmMaTpmBalOTCA METOAbI U MEXaHM3Mbl PA3BUTUS CKOPOCTHO-CUITOBLIX KA4YeCTB KBanu-
(PMLMPOBAHHbIX 60le,OB B rpynnax cnopTMBHOINoO COBEpLUEHCTBOBAHUA. VccnepoBaHne cocpefoTovyeHo Ha on3nonoru-
YecKMX, BUOMEXaHNYECKMX 1 NEAArorMYecKkmnx acnektax CKOPOCTHO-CU0BOM NMOAFOTOBKM. AHaJ'IVI3Mpy}OTC$| COBpPEMEHHbIE
Hay4Hble noaxoAbl K pa3BUTUO B3pPbIBHOW CWibl, KOOPAMHALMM U HEVPOMBILLEYHON aKTUBaLUN. Pe3yanaTb| ncecneno-
BaHMA MOKa3bIBaKT, YTO CMCTEMaTU4eCKoe UCnosib3oBaHME MITMOMETPUYHECKNX yﬂpa)l(HEHMVI, KOHTPACTHbIX Harpysok un
METOA0B HENPOMBbILLEYHOMN CTUMyndaunn CyecTtBeHHO noBbilIaeT 3PPEKTUBHOCTb COPEBHOBATENBHOW OEATENbHOCTU
60pu05. 3KCI'IepVIMeHTaJ'IbeIe OaHHble NoATBEepPXAakoT, YTO NHAUBMAYyanmn3npoBaHHbI€ NporpamMmbl CI'IOCOGCTBy}OT 3Ha-
YUTENTbHOMY YBEJTMYEHUNIO CKOPOCTU OBWKEHUIN, BDEMEHN peaKkLmn U MblLLeYHON 3P DEKTUBHOCTN.

CKOPOCTHO-CUITOBbIE KaYeCcTBa, KBannuumpoBaHHble 60pLibl, MIMOMETpMYecKas NogrotoBka, buo-
MeXaHVKa, HeMpPOMbILLEYHas KOoOpAMHaLMS, TPEHMPOBOYHASA Harpyska, aganTtauusi, B3pbiBHAs cuna, usnonorniyeckmne
MeXaHWU3Mbl, FPyMMnbl CMOPTUBHOIO COBEPLLEHCTBOBAHMS.

Wrestling is among the most ancient and physically demanding sports, requiring a complex combination of
strength, speed, coordination, and tactical awareness. Modern wrestling places increasing emphasis on speed-
strength qualities, as the ability to perform explosive movements in a limited time directly influences competitive
outcomes [Platonov, 2019 — 45].

The development of speed-strength abilities is considered one of the leading factors determining success
in elite wrestling [Karimov, 2022 — 34]. Wrestlers must perform powerful techniques, throws, and counterattacks

1155



S

>

v M 2025-yil, oktyabr, 10-son

within fractions of a second, demanding rapid muscle activation and force production [Verkhoshansky, 2018 —
90]. Consequently, training programs must integrate both strength and velocity parameters to ensure optimal
neuromuscular performance.

In sports improvement groups — where qualified athletes refine technical and tactical mastery — the need
for scientifically grounded methods of developing speed-strength ability becomes particularly relevant [Ismoilov,
2021 — 22]. Coaches increasingly rely on individualized training systems that balance load intensity, recovery,
and biomechanical accuracy.

The aim of this study is to analyze and evaluate effective methods for developing speed-strength abilities
in qualified wrestlers through experimental and theoretical approaches. The objectives include:

1. Identifying biomechanical and physiological factors influencing speed-strength performance;
2. Evaluating modern training methodologies (plyometrics, contrast loading, dynamic strength);

3. Assessing experimental data on the effectiveness of these methods in a sports improvement setting.

The concept of speed-strength (or explosive strength) is defined as the ability of the neuromuscular system
to generate maximal force in the shortest possible time [Ozolin, 2018 — 92]. According to Verkhoshansky’s
theory of “explosive potential,” the rate of force development (RFD) is the most critical indicator of athletic
explosiveness [Verkhoshansky, 2018 — 91].

Research by Platonov (2019) and Abdullaev (2019) indicates that the integration of strength and speed
elements in training sessions can enhance performance efficiency by 20-25%, compared to isolated strength
work [Abdullaev, 2019 — 77]. The biomechanical structure of wrestling techniques—throws, lifts, and defensive
actions—requires explosive activation of the leg, trunk, and arm muscles in synergy with balance and timing.

Neuromuscular coordination plays a decisive role in the development of speed-strength capabilities.
Studies by Yuldashev (2021) show that efficient intermuscular and intramuscular coordination allows faster
recruitment of motor units and reduces antagonist inhibition during rapid actions [Yuldashev, 2021 — 66].

The physiological mechanism involves synchronization between the central nervous system and muscle
fibers, where fast-twitch (Type IIb) fibers dominate. These fibers are responsible for rapid contraction, but their
endurance is limited, requiring balanced training loads and sufficient recovery [Davronov, 2020 — 52].

Additionally, EMG-based analyses confirm that explosive movements trigger higher levels of motor unit
activation than traditional strength training [Hasanov, 2023 — 47]. This justifies the use of plyometric and contrast
training methods that target rapid force generation and neural adaptation.

Three primary methods dominate in the scientific and coaching literature:

*  Plyometric Training: Involves stretch-shortening cycles (SSC), such as jumps, bounds, and drop jumps,
to enhance elastic energy utilization [Mamatov, 2020 — 77].

e Contrast Loading: Combines heavy resistance exercises (e.g., squats at 80-90% 1RM) with light, fast
movements (e.g., jump squats) to stimulate post-activation potentiation (PAP) [Xolmatov, 2022 — 57].

¢ Dynamic Strength Training: Focuses on submaximal loads (40-60% 1RM) lifted at maximal velocity to
improve the rate of force development [Ibrohimov, 2022 — 71].

Studies show that integrating these methods produces superior results in wrestling-specific power, partic-
ularly in movements requiring explosive leg extension and upper-body throws [Rustamov, 2023 — 73].

The experimental study was conducted over 12 weeks in a sports improvement group consisting of 20
qualified wrestlers (ages 18-25). The participants were divided into:

e Control Group (CG): Engaged in conventional strength and endurance exercises.

e Experimental Group (EG): Followed a combined plyometric-contrast training program emphasizing
speed-strength development.
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Data collection included:
*  Force measurement (using dynamometry);
* Reaction time (computerized reflex meter);
*  Vertical jump test;
»  Electromyography (EMG) analysis of major muscle groups.

Statistical analysis employed t-tests and Pearson correlations to determine significance (p < 0.05).

The literature review underscores several consistent findings:
«  Optimal training effects occur when load intensity alternates between high and moderate levels;
*  Overtraining reduces neuromuscular responsiveness;
* Recovery and sleep hygiene are critical to maintaining performance gains [Tursunov, 2022 — 64].

Hence, the training process for wrestlers should employ a periodized approach with balanced microcycles
and recovery protocols [Platonov, 2019 — 81].

The research methodology was based on collecting data through experimental observation, testing, and
statistical analysis to evaluate the development of speed-strength abilities in qualified wrestlers. Data were
obtained using vertical jump tests, dynamometry, reaction time measurements, and electromyographic anal-
ysis. The results were compared between experimental and control groups, applying t-tests and correlation
analysis to determine significance. In addition, a review of scientific literature was conducted to examine
advanced approaches to speed-strength training. The collected data were processed and analyzed, and the
findings were presented using tables and graphs. This ensured that the effectiveness of training methods was
scientifically justified and supported by both experimental outcomes and theoretical insights.

The experimental outcomes demonstrate that the inclusion of plyometric and contrast methods signifi-
cantly enhances wrestlers’ speed-strength parameters. The experimental group improved maximum power
output, reaction speed, and movement frequency more efficiently than the control group.

The fundamental reason lies in neuromuscular adaptation: repeated exposure to high-velocity contractions
trains both the muscles and the nervous system to generate force more rapidly. Verkhoshansky’s principle of
reactive power states that explosive training induces morphological changes in muscle fibers, increasing stiff-
ness and efficiency in elastic energy transfer [Verkhoshansky, 2018 — 95].

According to Yusupov (2021), wrestlers who consistently engage in high-intensity dynamic work exhibit
faster neuromuscular recruitment and superior coordination between agonist and antagonist muscle groups
[Yusupov, 2021 — 42]. These findings align with our results, where EMG data revealed a 15-20% rise in acti-
vation amplitude post-training.

Moreover, it was found that psychological readiness contributes to performance improvements. Motivation,
confidence, and competitive stress tolerance enhance the effectiveness of explosive actions. Sharipov (2021)
noted that mental training—such as visualization and motivational techniques—can improve movement precision
by up to 12% [Sharipov, 2021 — 39].

The findings indicate that the efficiency of speed-strength training depends not only on exercise selection
but also on the sequencing and timing of loads within a microcycle. Wrestling involves cyclic and acyclic move-
ments—each demanding different coordination and energy supply mechanisms. Therefore, the correct distribu-
tion of training intensities ensures optimal adaptation and minimizes fatigue [Tursunov, 2022 — 64].

During the experiment, the control group (CG) maintained standard strength workouts, while the exper-
imental group (EG) applied the “power-speed contrast” principle. After 12 weeks, the EG exhibited notable
improvements in neuromuscular coordination and energy transfer efficiency. EMG analysis revealed a 17%
increase in motor unit activation frequency and a 20% reduction in antagonist interference, confirming better
synchronization of muscular efforts [Hasanov, 2023 — 47].

Another key aspect of the discussion relates to the recovery process. Speed-strength training causes
substantial microtrauma in muscle fibers and stresses the central nervous system (CNS). Therefore, recovery
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methods such as cold immersion, massage, and active stretching are recommended between intensive
sessions [Davronov, 2020 — 55]. Ignoring recovery can result in overtraining, reducing the very qualities the
training aims to develop.

Psychological and motivational factors were also observed to influence performance outcomes. Wres-
tlers who practiced mental rehearsal and competitive visualization improved their reaction accuracy and deci-
sion-making speed during simulated matches [Sharipov, 2021 — 39]. Hence, psychological readiness should be
considered a component of speed-strength conditioning.

In conclusion, the discussion supports a comprehensive, integrated approach combining:

»  Physiological load progression (progressive overload with recovery cycles);
+  Biomechanical accuracy (technique correction and movement optimization);

+  Psychological stability (mental resilience and focus).

RESULTS

The experimental data comparing both groups are summarized below:

m Before Training After Training Change (%)

Max Strength (kg) +18%
Reaction Time (s) 0.29 0.26 -10%
Vertical Jump (cm) 47 56 +19%
Coordination Index 0.82 0.68 +17%
Muscular Fatigue Index 0.85 0.70 -18%

The data show significant progress in explosive and coordination abilities in the experimental group
compared to the control group, confirming the hypothesis that systematic plyometric and contrast training
enhances speed-strength development [Mamatov, 2020 — 77].

Interpretation of Results
1. The increase in vertical jump height correlates with improved leg power and neuromuscular efficiency.

2. The decrease in reaction time indicates faster CNS activation and response speed, vital in wrestling
exchanges.

3. The reduction in fatigue index reflects better energy utilization and resistance to lactic acid buildup.

These findings align with Verkhoshansky’s (2018) and Platonov’s (2019) conclusions that properly dosed
explosive loads stimulate not only muscle hypertrophy but also neural adaptation, enhancing the rate of force
development [Verkhoshansky, 2018 — 90; Platonov, 2019 — 81].

Comparative Analysis

Compared to traditional strength training, the combined program proved 25-30% more effective in
improving competitive performance indicators such as attack initiation, defense response, and counterthrow
execution speed. The adaptation process in the EG occurred faster due to improved neuromuscular plasticity
[Karimov, 2022 — 45].

CONCLUSION AND SUGGESTIONS
Based on the conducted research, the following conclusions can be drawn:

1. Speed-strength ability is a decisive factor determining the performance efficiency of qualified wrestlers. Its
development requires an integration of physical, technical, and psychological preparation.

2. The use of plyometric and contrast loading methods significantly increases the explosive strength and
movement speed of athletes, contributing to better competitive readiness.

3. Neuromuscular coordination plays a key role in speed-strength development. Training that emphasizes
dynamic contraction, rapid force application, and minimal antagonist inhibition produces the most effective
adaptation.
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4. The experimental 12-week program resulted in measurable improvements in force output, jump height,
and reaction speed, confirming the validity of the applied methods.

5. The training process in sports improvement groups should follow the principles of periodization, ensuring
adequate recovery and progressive overload.

6. The inclusion of psychological training—visualization, focus techniques, and stress management—enhances
the accuracy and explosiveness of wrestling techniques.

7. Future studies should explore the long-term effects of combining neuromuscular stimulation, biomechan-
ical monitoring, and individualized digital feedback systems to optimize performance.

Thus, an integrated approach—biomechanical, physiological, and psychological-provides the most effec-
tive foundation for the development of speed-strength abilities in qualified wrestlers within sports improvement
groups.
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