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1. Nghé Thuat Quan Vgt
Hién Pai: Su Hop Nhat
Than Thé & Tam Tri

Quén vgt hién dai cua thap nién 2020
khong con la cudc déi dau don thuan
gilra cac ky thuat don lé. M6t nha vo
dich tuong lai dugc dinh nghia bdi sy
tich hgp lién mach gitta mot thé xac vo
thuat (the martial body) va mét tam tri
tu chu c6 kha nang phan Ung toc do

cao (the agentic mind).

Pé dat dén trinh d6 dinh cao, moi cu
danh déu phai bat nguon tu cac dinh
luat vat ly co ban: dinh luat bao toan
déng lugng, truyén dan luc qua chudi
dong hoc va téi uu héa thai gian phat
luc.
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Chapter 1: The Kinetic Chain & Biomechanical
Foundations

Every shot in tennis — from a 230 km/h serve to a delicate drop volley — is powered by the same
underlying system: a chain of forces that begins at the ground and ends at the strings.
Understanding this chain is not optional for elite performance. It is the foundation upon which
every technique, every pattern, and every recovery in this manual is built.

‘This chapter explains how power is actually created in the human body, why the traditional
coaching model of "big loops and full swings” s scientifically wrong, and what the nervous
system — not the muscles — is really doing when you hit a great shot.

1.1 The Genesis of Power: Ground Reaction Forces

Power in tennis does not come from the arm. It does not come from the wrist, the shoulder, or
even the core in isolation. It comes from the ground.

‘This is not a metaphor. It is physics.

When you push your feet into the court surface, the court pushes back with an equal and
opposite force. This is Newton's Third Law, and in tennis it is the engine behind every stroke.
‘That returning force — called Ground Reaction Force, or GRF — s the raw material your body
then converts into racket head speed.

To access maximum GRF, you must first load against it. This means sinking your centre of
gravity — bending at the knees and hips — to compress the large muscle groups of the lower
body. Think of it as coiling  spring. The deeper and more explosive the load, the more force the
ground gives back.

Not all ground foree is the same. The direction of force matters enormously depending on the
shot.

Vertical GRF is the upward explosion you use on the serve and on high-contact groundstrokes,
where jumping into the ball adds significant velocity. The Pinpoint Stance has become the
dominant serve platform precisely because it creates a narrower base that amplifies vertical
jump height, allowing players like Djokovic, Sinner and Alcaraz to contact the ball at maximum
extension with the full force of their bodyweight driving upward.

Horizontal GRF is the force that drives through the court on groundstrokes, shifting body mass.
forward to penetrate the opponent's side of the net. On an open-stance forehand, elite players
load the outside leg with up to two and a half times their own bodyweight before exploding
upward and forward simultaneously. This is not a comfortable feeling at first. It is, however, the
difference between hitting heavy and hitting hard.

1.2 The Sequential Transfer: Ground to String

Once GRF is generated, the body must transfer it efficiently from the feet to the racket strings.
‘This transfer follows a strict biological rule: power always flows from large, slow body segments
to small, fast ones. Legs first. Then hips. Then core. Then shoulder. Then arm. Then racket.

“This sequence is called the kinetic chain.
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Hinh 1: Nén Tang Chuéi Béng Hoc (The
Kinetic Chain). Si'c manh khéng bao gic
dugc tao ra tir canh tay don déc; né bat
dau tir luc nén chdan xuéng madt dat, truyén
qua khép géi, xoay khung chdu, vdn xodn
thén trén va bung né qua dau vot tai thoi
diém cham béng.

VISION AT POINT OF CONTACT
(Focus Area)

PRINCIPLE: + See BOTH the Ball’s
Trajectory and the Racket (physically)
Incoming’
Ball Path

THE INCOMING BALL
- Observe it.
(You cannot control)

ket CONTACT

Swing Path

= DON'T ONLY WATCH THE BALL,
BUT ALSO WATCH THE
RACKET FOLLOW

THE RACKET
POSITION & RACKET
FACE ANGLE

Ko
(vs the Ball's Path) + BRING THE RACKET IN

FRONT OF THE CHEST
(Recovery position)

Hinh 2: Cdng Thang Toan Ven Cén Co
(Tensegrity Structural Integrity). Hé théng
mang cdan co duy tri su'c cang dan hoi lién
tuc tur ban chan den ban tay, bién toan bo
co thé thanh mét chiéc 1o xo sinh hoc hodn

hao.
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2. Ban Chat Caa Chuoi Péng
Hoc: Hién Tugng Tré Nhip
Co6 Chu Pich (Deliberate
Time-Lag)

Hi€u biét mang tinh cach mang nhat
trong sinh cc hoc thé thao hién dai ma
cac phuong phap huan luyén truyén
thdng thudng bo sét chinh la: Chudi
déng hoc khéng vdn hanh bdng cdch
xoay déng thoi moi bé phdn, ma bdng
su tré nhip cé tinh todn (deliberate

time-lag).

M&i mat xich trong chudi co thé (ban
chdn - céng chan - dui — khung
chau — than trén — vai — canh tay -
cang tay — c6 tay) sé lan lugt tang téc
dén van téc t6i da, sau dé phanh lai
(deceleration) dot ngét dé truyén toan
b6 dbéng lugng sang mat xich tiép
theo. Hién tugng nay tuong ty nhu
chuyén déng cla moét chiéc roi da
hodc chiéc roi quat — nang lugng
dugc dén nén va gia toc Ily tién qua
tung phan doan hep dan cho dén khi
gidai phéng van téc am thanh & dau

mut.

Tennis Future Lab - Vién Nghién C&u Quan Vgt Tuong Lai Trang 4 / 27



NGHE THUAT QUAN VOT HIEN DAl — TENNIS FUTURE LAB 2026

Khai Niém Khép 9 Bac Tu Do

(9 Degrees of Freedom)

Canh tay con nguci c6 dén 9
bac tu do chi tinh riéeng & khdp
vai, khuyu tay va c6 tay (chua ké
cac khép ngén tay). Biéu nay tao
ra vo s6 kha nang chuyén dong
nhung ciing la nguén géc cua sy
thiéu 6n dinh. M6t tay vot dang
cap thé gidi thanh cong trong
viéc "khda cing" cac bac tu do
khong can thiét, bién canh tay
thanh mét don bay truyén luc
dan héi tu dong thay vi dung cg
bap canh tay dé goéng clng
danh bdng.
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Tennis Future Lab - Vién Nghién C&u Quan Vgt Tuong Lai

Chapter 2: The Core, Torque & Rotational Power

If Chapter 1 established that power begins at the ground, Chapter 2 is about what happens to
that power once it leaves the legs. The core is not a stabiliser. It is not a brace. In the 2026 game
itis the primary engine of rotational force — the mechanism that converts leg drive into the
explosive, high-RPM shots that define modern clite tennis.

Understanding how the core generates, transfers and stops rotational power is the difference
between a player who hits hard occasionally and one who hits hard consistently, under pressure,
for three sets.

2.1 The X-Factor: Hip-Shoulder Separation

The foundation of all rotational power in tennis is a simple geometric relationship: during the
backswing, the shoulders rotate further than the hips. The angular gap between them — the
difference between how far the shoulders have turned and how far the hips have turned — is
called the X-Factor.

‘This gap is not passive. When you coil your shoulders beyond the position of your hips, you
stretch the oblique muscles and the deep rotational fibres of the core. Those museles resist the
separation. In resisting it, they store elastic energy — exactly like the rubber band effect
described in Chapter 1, but now applied to the torso rather than the arm.

‘The larger the X-Factor, the more elastic energy is stored. The more elastic energy is stored, the
more explosive the uncoiling. This is the biomechanical foundation of every heavy ball Rafacl
Nadal ever hit from the baseline. At his peak, Nadal's shoulder-hip separation was among the
most extreme ever recorded on tour — a coiled torso under such tension that the subsequent
unwind produced topspin rates the game had never seen before.

Justine Henin was the defining model on the women's side. Despite her relatively small frame,
her X-Factor at backswing created a torque so violent that her one-handed backhand generated
pace and spin that larger, stronger players could not match. The X-Factor is not a strengt
variable. It is a geometry variable — the gap is determined by how far the shoulders rotate
relative to the hips, not by how hard the muscles work. Any player who can achieve deep
shoulder-hip separation and maintain it through the loading phase has access to its power,
regardless of size. What training develops is the mobility, motor patterning, and neuromuscular
control required to reach and hold that geometric position under the time pressure of
competitive play — the quality, not the principle.

For the coach: the X-Factor is most clearly visible from a top-down perspective. Standing on a
ladder or reviewing overhead video, you should see the shoulders completing a rotation well
beyond the hip line at the peak of the backswing. If the hips and shoulders appear parallel — or
nearly so — the X-Factor has been lost, and the player is effectively hitting with arms only.

2.2 Separation Timing: The 2026 Agentic Core

‘The early 20005 coaching model treated the X-Factor as a static measurement — how far apart
the hips and shoulders were at the top of the backswing. Modern biomechanics has revealed
something more sophisticated and more powerful: it is not just the size of the gap that matters,
but when the gap is created and how it i released.
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Hinh 3: Vung Léi Co Thé, Momen Xodn &
Su'c Manh Xoay Truc (Core, Torque &
Rotational Power). Phan tich chu ky kéo
dén - co ngadn (stretch-shortening cycle)
cua nhém co chéo bung va co lung, tao ra
nguén ndng lugng bung né cho cdc cu
danh hién dai.

BALL TRACKING: BIOMECHANICS & NEURAL PROIESSING (Based on PXL_20260614_140157992.jpg)

ys & VOR (Vestibul Reflex)
&
VOR, yc
transcend the limit of the

THE BALL TRACKING &

Eyes buta process Input Gaze: Critical Moment System State:
Detection: Freeze Cervical
&till Head [Read Opponent Posture | Spine & VOR

Eyesbuta
direct dunra of the Central
calculation  Nervous System.

Hinh 4: Co Sinh Hoc Thi Gidc & Xur Ly Than
Kinh (Ball Tracking & Neural Processing).
Anh mat tinh ldng Quiet Eye khéa chdt
diém tiép xuc, cho phép tiéu ndo vi chinh
quy dao vot trong tich tac trudc khi bong
cham day.
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3. Vung L6i Co Thé & Su
Phan Tach Hong - Vai (Hip-

Shoulder Separation)

Cac tay vaot uu tu cua ky nguyén mdi
nhu Jannik Sinner va Carlos Alcaraz
khong don thuan chi xoay vai ra sau
héng trong giai doan md vgt (unit
turn). Dinh cao sinh co hoc clia ho nam
& giai doan khéi dau chuyén dong tién

vé phia trudc (forward swing):

« Khung chau xoay trudc (Hips Initiate
First): Khung chau bat dau xoay vé phia luéi
khi vai van con dang & vi tri xoan cuc dai ra
sau. Su chénh léch goc gilta dudng naéi hai
gai chau va dudng néi hai mom cling vai
dudgc goi la goc phan tach hong - vai (hip-

shoulder separation angle).

Tich trit ndng lugng dan hoéi (Elastic
Storage): Su phan tach nay kéo cang toan
bd hé ca chéo bung (anterior/posterior
oblique slings) va mang can ca lung nguc

nhu mét day cao su kéo cang hét 6.

Bung né thu déng (Passive Whip): Khi
than trén dugc giai phdng, vai va canh tay
giat manh vé phia trudc véi van téc gdc cuc
cao ma khong can tiéu tén nang lugng co co

chd déng tur bap tay.

4. Bo Chan Hiéen Pai: Khai
Thac Luc Phan Hoéi Mat bat

(Ground Reaction Force)

Sic manh bat dau tu mat dat. Néu
khong co luc phan hoi mat dat (GRF),
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cG thé khéng thé tao ra momen xoay.
BS chan hién dai khong chi la viéc chay
nhanh dén béng, ma la ky thuat "cam

neo" (planting) va bat nha (uncoiling):

1. Tu thé dirng md (Open Stance) & Ban mé
(Semi-Open Stance): Cho phép tich nap tai
trong t6i da Ién chan sau (loading on outside
leg), chuyén d6i 100% lyc day thang ding

thanh momen quay clia khung chau.

2. Nhay thang bang (Split-Step Timing): Tiép
dat bang nira trudce ban chan ding vao thai
diém dai thu vira cham bdng 0.15 gidy, kich
hoat phan xa co cg dan hai (stretch reflex)
cla gan got Achilles giup tay vot lao di theo
moi hudng vai dé tré phan xa bang khéng.

Phan 2 - Cam Nang Tham Chiéu Pinh Cao

Tennis Future Lab

Co Hoc Cu Panh
Hién DPai: Giao Bong
8 Giai Poan &
Thuan Tay Suc
Manh

Phdn tich mé hinh sinh co hoc giao
béng hién dai 8 giai doagn cua Tién si
Mark Kovacs va Todd Ellenbecker: tu
tu thé cup vang (trophy pose), chuyén
déng vai chéng vai (shoulder-over-

shoulder) dén sdp cdng tay
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(pronation). Giai ma cu thudn tay
xoay truc hién dai vdi hién tuong tré
cé tay (wrist lag) va gat nudc kinh
chan gié (windshield wiper finish).

1. Mo Hinh Giao Bong Hién
Pai 8 Giai Poan (The 8-
Stage Serve Model)

Qua giao bodng la cu danh phuc tap
nhit trong cc sinh hoc thé thao.
Khong con la mot dong tac ném bong
ngay thg, cu giao bdong cua cac tay vot
dang cap ATP/WTA la su kich hoat
tuan ty cla chudi 8 mat xich déng hoc
khép kin:

1. Giai doan 1: Chuan bi xuat phat (Start /
Stance): Can bang trong tdm, dat chan kiéu
Platform Stance hoac Pinpoint Stance, can
chinh géc m& ban chan dé t6i uu hoa goc

xoay khung chau.

2. Giai doan 2: Nha bdng va nap tai (Release
& Loading): Canh tay tung béng nang lén
nhe nhang khéng gap c6 tay; déng thdi hai
dau géi khuyu sau (knee flexion tir 110 dén
120 d6) dé nap thé nang dan hdi vao cag tl
dau dui va gan banh che.

3. Giai doan 3: Tu' thé cap vang (Trophy
Position): Dinh cao cula sy tich nang. Khuyu
tay thuan co 90 d6 ngang vai, mat phang hai
vai nghiéng déc so véi phuong ngang, dau
vgt hudng lén trai.

4. Giai doan 4: Ha vgt vao tui lung (Racquet
Drop): Chan bat bung tir mat dat, day héng
vé phia trudc san; dau vot roi tu do xuéng
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phia sau lung siu nhat c6 thé, kéo cang téi

da ca nguc I8n va ¢d lung rong.

5. Giai doan 5: Tang toc tién lén (Forward
Acceleration): Khép vai xoay kiéu "vai
chong vai" (shoulder-over-shoulder
cartwheel rotation) thay vi chi xoay ngang,
dua khuyu tay va cang tay lao thang ding

|én diém cham.

6. Giai doan 6: Diém cham béng dinh cao
(Contact): Than ngudi dudi thang hoan toan
& tam cao t6i da; canh tay vuon thang dimng
V@i goc tiép xtc bong hai chéch vé phia
trudc dau khoang 15-20 cm.

7. Giai doan 7: Sap cang tay bung né
(Pronation & Internal Rotation): Cing tay
va ban tay xoay sdp tU trong ra ngoai
(internal shoulder rotation & forearm
pronation) vdi van téc goc vugt qua 2000
do/gidy, quat mat vot chém ngang qua
bong.

8. Giai doan 8: Hoan tat da va hap thu luc
(Deceleration & Finish): Vot quét chéo
xuéng sudn ddéi dién, chan trudc ti€p dat ém
ai bén trong vach cuéi san dé giam xdc va

chuén bj cho pha béng tiép theo.
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Chapter 4: The Serve

‘The serve s the only shot in tennis where the player controls every variable. The ball position,
the timing, the pace of preparation, the target — all of it belongs entirely to the server. No
incoming ball to react to. No opporent forcing the footwork. No chaos to manage before the
swing begins.

‘This makes th i the most trai hot in the game and the most mentally
revealing one. When a player's serve breaks down under pressure, it is almost never a technique
problem that appeared from nowhere. It is a mental intrusion — Self 1 attempting to consciously
‘manage a movement that has already been trained to the level of neural automation. The serve
exposes every player's relationship with their own mind, and coaching it effectively requires
understanding both the biomechanics and the psychology in equal measure.

Every principle established in Part I converges on the serve. Ground reaction forces power the
vertical explosion. The X-Factor and separation timing create torque in the trophy position. The
stretch-shortening cycle loads the arm. The whip-like delivery eliminates any muscular pushing
motion. ing the serve mean: ing everything that came before it — applied
to the most complex movement sequence in the sport.

4.1 The Serve as the Ultimate Kinetic Chain

‘The 8-stage sequential model provides the most useful framework for both analysing and
coaching the serve. Each stage must complete correetly before the next stage can achieve its
potential. A fault in stage two corrupts every stage that follows. This is the most important
structural fact about the serve: it is not a single movement but a chain of eight, and a chain is
only as strong asits weakest link.

Stage 1 — The Start: Ritual and weight distribution. The pre-serve routine is not superstition.
It is neural priming — a deliberate sequence that moves the nervous system from analytical
thinking into motor execution mode. The server establishes foot position, ball grip, and mental
target before any physical action begins.

Stage 2 — Release and Loading: The toss and the simultaneous knee bend. These two
actions must happen together, not sequentially. As the tossing arm lifts, the legs begin their
downward load — storing elastic energy in the quads, glutes and calves that will be released in
the vertical explosion of stage five. A toss that precedes the knee bend produces a static, flat-
footed serve with no leg contribution. A knee bend that precedes the toss produces timing chaos.
Stage 3 — The Trophy Position: The peak of potential energy. The shoulders are tilted
steeply, the front shoulder high. The hips have thrust forward into the court — creating the bow
position, a full-body stretch that loads the core and obliques to their maximum. The non-
dominant arm is still reaching upward, maintaining shoulder tilt. This is the moment of
‘maximum stored energy in the entire stroke.

Stage 4 — The Racket Drop: The racket head falls naturally into the power valley behind the
back. This is not a deliberate action. It is what happens when the arm is genuinely relaxed and
the legs begin their upward drive. The drop stretches the pectorals and anterior deltoids, loading
h h-shorteni ion stage. The racket should feel heavy at this
moment — as if gravity is pulling it down against the arm's relaxed resistance.

Stage 5 — Acceleration: Leg drive triggers the uncoiling of the entire kinetic chain. The
ground pushes up, the legs explode, the core unwinds, the shoulder internally rotates, and the
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Hinh 5: Co Hoc Giao Bong Hién Dai 8 Giai
Doan (The Modern Serve). Chuyén déng
xoay vai chong vai (shoulder-over-
shoulder) két hop véi hién tugng sdp cdng
tay (pronation) tao nén sircc manh va do
xody cuc dai cho qua giao béng dinh cao.

0

Casch Henry Pham.

Hinh 6: Chuyén Péng Xoay Quanh Truc
Dai (Long Axis Rotation — L.A.R. Phases).
Chuéi tich ndng tur tu thé ha vot, bdt thdan
nén tai dén vung quat sap cdng tay quanh

truc doc co thé.
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Tennis Future Lab - Vién Nghién C&u Quan Vgt Tuong Lai

Elbow Position: 3-D Movement Path & Racket Mechanics

Vs racket's handle
& head positions

@D andes

A
\ Handle & head
L Y, highiising

BS End: Elbow low, Racket head low.
Swing path: Elbow rises and moves
Racket head rises.
Forward/Peak: Elbow high & outward,
Racket head high.

@
Elbow is low & behind
Close to the body (end of BS)

Elbow is rising
from behind to front of the body
from low to high

from inside to outside of the body

\‘ head low
@

Elbow is high & far from body
and pointing upward

_ <>

Hinh 7: Quy Dao Khéng Gian 3D Cua
Khuyu Tay (Elbow 3D Movement Path).
Diém tua khuyu tay duy tri vi tri cao hon
vai, dan huéng cho dau vt tdng téc lén

dinh tiép xtc bong.

2. Cu Thuan Tay Hién Dai:
Co Hoc PO Tre & Toc Po
Vong Xoay (RPM Dynamics)

Cu thuan tay (forehand) cua quan vaot

thé ky 21 da tién hdéa hoan toan xa rai

cu bat thang canh phang (flat drive)

clia thai dai vat go. Ngay nay, cac siéu

sao thi dau véi do xoay trung binh tu
3000 dén 3800 vong/phat (RPM), tao

ra quy dao bong vong cao qua ludi

nhung cam déc xuéng goc san vai dé

nay bung né vugt tadm vai déi tha.
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Chapter 6: The Forehand

‘The forchand is the most emotionally loaded shot in tennis. It is the weapon most players rely
on when the match is on the line, the shot most celebrated when it works and most agonised
over when it fails. For the majority of players at every level — elite, competitive, and club — the
forehand is their identity on the court.

Itis also the shot that has undergone the most radical technical evolution in the 20002026
period. The forehand Federer was hitting at Wimbledon in 2003 and the forehand Alcaraz is
hitting at Roland Garros in 2026 are, bi almost different

Understanding both — and the mechanical spectrum between them — is essential for any player
or coach operating in the modern ga

‘The unifying principle across ll forchand modls, regardless of grip, stance, or arm shape,
remains the same: a whip-lk from a fully loaded ki . Everything else is a
variation on that theme.

6.1 The Forehand's Evolutionary Arc: Federer to Alcaraz

‘Three distinct mechamcal models now coexist at the elite level of the 2026 game. Each is
And each is best

spe
suitedtoa p.mmular physm;l profile, grip choice, and strategic identity.
The straight-arm model — associated with Federer, Nadal, and increasingly Alcaraz —
maximises the radius of the swing are, producing the highest potential racket head speed per
nml of rotational force. It requires exceptional shoulder leibiliy,precise spatial judgmen, and
runway that d lent footwork to create the right contact distance

from the body.
‘The double-bend model — associated with Djokovic and Sinner — sacrifices some peak velocity
for dramatically increased repeatability. The bent elbow at contact creates a more compact,
lever that under time pressure, on fast surfaces, and against
heavy incoming balls that compress the available space. It is the fault-tolerant model: designed
not to maximise the ceiling but to raise the floor.
‘The hybrid model — which describes many modern players who use a relatively straight arm on
balls they have time for and a double-bend on balls they are rushed on — is less a deliberate
choice than an adaptive response to the varying demands of match play. Teaching a player to
switch deliberately between models based on available time and court position represents the
most sophisticated forehand coaching available in 2026.

6.2 The Slot: Loading the Whip

To understand how elite forehand power is generated, it is necessary to discard the concept of
the swing entirely. The 2026 Blueprint Champion does not swing at the ball. They execute a
‘multiphasic whip. The critical loading point of this whip s the slot — the position of maximum
external rotation from which the entire concentric explosion is launched.

s the agentic core fires the pelvis forward in the separation timing sequence described in
Chapter 2, the dominant shoulder is left behind. While the hips are already rotating toward the
net, the racket-side shoulder is still moving away from it — pulled back by the elastic tension of
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Hinh 8: Co Sinh Hoc Cu Thuan Tay Hién
Dai (The Modern Forehand). Giai doan ha
ddu vot tao do tré cé tay (wrist lag), kéo
dau chuéi vot (butt cap) huéng vé phia
béng trudc khi vung gat chéo kinh chan
gio (windshield wiper finish).

PHAN TiCH CO SINH HOC TOAN DIEN CU DANH THUAN TAY (FOREHAND)
Tich Hop "Ném Dia’ & "Noi Gia".
1.CHUANBI&UNITTURN 2. NAPLUCRTAO’BOW' 3.HIPBUMP&LUCTRE 4. BONG& 5. ruu.nvlmnnm;u cun'ﬁmmumu

ANTIRNGFRE) | (LOADRGS LATERAL I | (P BARALAG) | LOGCOMG COVTLET | (EDIION U2
[ 1) oMmqmn ‘©Nghiéng lutn Giir wc @Hip Bump omn «acn @c“m ® ;.,nm @ Chuyén
on dj it sor (Sweet Spot/Thyc) Through —_ tror

saugdi n dinh tich lye:

@ CoG ésau gm = oS

@ 006 & sau g © Nahieng lutn g ik R O

© Ningmen En dmh © Dantian tich luc fhr sach hong-Val gy Dyraric Bock
anh dong)

O Uit T O S oL
nit Tum i g "Tang t6c 161 dz
@ 7 na(®) e OpEBL, @ g

N

R’

Hinh 9: Béng Hoc Cu Thudn Tay 5 Giai
Poan (Dantian & Frisbee Analogy). Trong
tdm Dan Dién xoay mé dan ddt cénh tay

ném vgt gat xody vit qua than nguoi
tuong tu co ché phéng dia bay vdi vén téc

goc téi da.
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Bi Quyét Ky Thuat Do Tré Co
Tay (Wrist Lag & Butt Cap
Lead)

Pé dat dudc van téc dau vot
siéu thanh, cé tay khéng dugc
chu déng goéng cing vung vat.
Thay vao do, khi than ngugai va
canh tay trén bat dau xoay veé
phia trudc, quan tinh cla cay vat
sé ty nhién kéo cd tay ngla ra
sau (wrist extension/lag). Day
chudi vot (butt cap) sé dan
dudng lao thang vé phia qua
bong. Chi 0.05 giay trudc khi
ti€p xuc, toan bd nang lugng
don nén dudc giadi phong, giat
dau vgt vut Ién theo quy dao tu
dudi |én trén va quét vong qua
than ngudi theo kiéu can gat
nudc kinh chan gié (windshield

wiper).

Phan 3 - Cam Nang Tham Chiéu Pinh Cao

Tennis Future Lab

Tennis Future Lab - Vién Nghién C&u Quan Vgt Tuong Lai Trang 14 / 27
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Cua Trai Tay Pinh
Cao, Ky Thuat Ludi
& Cat Slice Pa Bién

So sanh sinh co hoc gilta cu trai tay
mét tay (One-Handed) kinh dién va
hai tay (Two-Handed) hién dai. Phdn
tich nguyén ly canh tay khong thudn
diéu khién luc phat, co hoc vé-1é
giam bdt bdc tu do trén udi va nghé
thudt dung cu cdt xody dudi (slice) dé
lam thay déi dé cao, téc do trdn dau.

1. Ca Trai Tay Hai Tay Hién
Pai: Ban Chat La Ci Thuan
Tay Cua Tay Khong Thuan

Hon 85% cac tay vgt hang dau trén cac
bang xép hang ATP va WTA hién nay
st dung cu trai tay hai tay (two-
handed backhand). Ly do thanh cong
vugt trdi clia ci danh nay bat ngudn
tU sy 6n dinh hinh hoc va kha nang xur
ly cac dudng bong nady cao trén vai

mot cach ap dao.

Bi Mat Ca Hoc Cua Cu Trai
Hai Tay
Ban chat ca sinh hoc cua cu trai

tay hai tay thuc chat la cu thudn
tay dugc thuc hién bdi canh tay

khong thudan (non-dominant

Tennis Future Lab - Vién Nghién C&u Quan Vgt Tuong Lai Trang 15/ 27
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hand forehand). Ban tay thuan
bén dudi chi dong vai tro lam
diém tua dan hudng va gil
thang bang cho c6 tay, trong khi
ban tay khong thuan & phia trén
(cdm can vat kiéu Eastern hoac
Semi-Western) sé cung cap hon
70% luc day va lyc tao xoay
topspin cho qua bdng.

Ji (from PXL_20260614_170745798pg)

[cite: M5t chén théing
(ra phia trréc)]
[cite: Chan thyc (Tréi)] &

[cite: M6t chan cong (phia sau - ra trutc)]
A [cite: Chén hu (phai)

SUMMARY:
Taythyc (Trdi)  Chan thy (Tréi)
Tayhu (Phéi)  Chan hu (Phai)

Hinh 10: So Bé Co Hoc Toan Dién Cua Cu
Backhand. Chuéi déng luc tir xoay truc vai,
cdm chén tru viing chdc dén tiép xic béng

dén diém roi sém phia truéc thdn nguoi.

Tennis Future Lab - Vién Nghién C&u Quan Vgt Tuong Lai Trang 16 / 27
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Master the Volley:
The “Less is More” Blueprint

Essential Mechanical & Mental Shifts for Professional Control & Simplicity

THE MECHANICAL SETUP

The Universal
Continental Grip
Use one “hammer” grip for
bath sides to eliminate
time-wasting changes
atthe net.

The “Open U”
Arm Position

Keep the forearm and
racket at a 45° angle
to drive the shot from

the shoulder. 4

A

ELITE VOLLEYING IS
DEFINED BY SIMPLICITY &

THE HITTING LOGIC

“Catch” the Ball,
Don’t Swing
Minimize backswing; treat
the racket like a baseball

glove meeting the ball out
ront.

STABILITY, REDIRECTING The
OPPONENT'S POWER High-to-Low
WITH PRECISION. Path
Move the racket downward
ELITE VOLLEY STYLES through contact to generate

control-enhancing backspin.
FLATSTYLE  SLICESTYLE
(REFLEX) (ISRAELI)

% 4 £
Best Used For Best Used For

Fast reflex balls & Low, slow, or

power put-aways  wide-angled balle
U v IMPACT
FIRST  THENSTEP
Swing Path Swing Path
Linear / U-Shape

Sharp downward /
V-Shape Master the

The “Sprinter” Q yeo “After-Step”
Ready Stance Timing
Racket Face Racket Face
Lean slightly forward with Squareto Extremely open Impact the ball first, then land
elbows out to keep the racket slightly open at preparation your step to transfer body
inyour peripheral vision. weight through the shot.
A NotebookLM

Hinh 11: So Sanh Co Sinh Hoc Trai Tay 1 Tay
vs 2 Tay (1H vs 2H Backhand). Phan tich 5
diém khdc biét co ban vé diém hen cham
béng, mirc dé tu do cua cé tay va vai trd

tao luc cua tay khéng thudan.

2. Cu Trai Tay Mot Tay: Su
Tinh Té Cua Chuoi Co Lung
Va Diém Tiép Xic Sém

Mac du doi hoi thai gian chuan bi khat
khe hon, cu trai tay mot tay (one-
handed backhand) s& hitu mét vé dep
tham my tuyét dinh va tam véi tu
nhién dai hon cd hai tay. D€ thyuc hién

cu trai moét tay uy lyc ma khoéng gay
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chan thuang khuyu tay (tennis elbow),
ngudi chdi phai tuan thd nghiém ngat:

+ Diém cham béng cuc sém phia truéc than
ngudi (Early Contact Point): Diém cham
phai nam phia trudc dau géi chan trudc it
nhat 30 dén 40 cm. Bat ky su ti€ép xic nao
ngang hong hoac sau than ngudi déu sé don
toan bd phan luc bong vao co dudi cé tay

gay rach vi thé.

+ Mé nguc va cd dinh vai sau (Scapular
Retraction): Vao thai diém cham bdng, canh
tay khong thudn phai giat ngugc ra sau theo
huéng déi dién dé gilt cho than trén khéng
bi xoay qua da, tao thanh mot truc thang

bang chir T hoan my.

3. L6i Choi Trén Ludi & Ky
Nang Bat V6-Lé (Modern
Net Play)

Trén ludi, thdi gian phan Ung bi rut
ngan xuéng dudi 0.4 gidy. O khoang
cach nay, moi da vung vot ra sau
(backswing) déu la nguyén nhan dan
dén danh hong. Nguyén ly vo-1é hién
dai doi hoi:

1. Giam thiéu cac bac tu do (Degree-of-
Freedom Reduction): Khéa cliing ¢6 tay & tu
thé ma nhe (wrist extension), c¢é dinh khuyu
tay phia trudc than ngudi va dung toan bé
khai than trén dé chan budc téi (punch

volley) thay vi vung c6 tay.

2. Ha thap trong tam dau géi: Dung cli gap
lung dé dén bong thap; hay khuyu séu khdp
hang va dau géi sao cho mat ngang tam vdi
mép Iudi dé doc quy dao bong vai d6 chinh

xac quang hoc cao nhat.
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4. Cu Cat Slice Pa Bién &
Nghé Thuat Pha V& Nhip
Diéu

CG cat xody dudi (backspin slice)
khéng chi la mét don clru béng phong
ngu bi dong. Trong tay cac bac thay
nhu Roger Federer hay Ashleigh Barty,
cu slice 1a mot va khi chién thuat co

tinh hay diét cao:

* Quy dao bong la la mat san (Skidding
Trajectory): Xody ngugc khién qua béng can
vao mat san va trugt dai & tam thap dudi
dau géi doi phuong, tudc doat hoan toan cg

héi vung vot thuan tay xoay truc cta déi tha.

« Thay déi thai gian phan xa: Qua bong slice
bay cham han bdng topspin trong khong khi
nhung nady trugt nhanh trén mat san, lam
dao 16n hoan toan thai gian can nhip budc

chan (footwork timing) clia d6i phuaong.

Tennis Future Lab - Vién Nghién C&u Quan Vgt Tuong Lai Trang 19/ 27
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THE INTEGRATED ARM-RACKET SYSTEM:
CORE PRINCIPLES OF TENNIS MECHANICS

CORE PRINCIPLES OF THE CORRECT GRIP

The correct grip is the grip that you don't feel having to adjust the racket face
angle at contact - it will happen naturally at contact & turns the racket head
from the open position to close position automatically.

So, the arm is integrated into the racket as one unit; you just need to swing
the arm naturally and the racket will automatically find its way to meet the
ball, to hit the ball, and the brain will be freed from the stroke execution details
to analyze, strategize and control the match’s momentum.

FOREHAND SHOULDER MECHANICS
How the hitting shoulder move?
Left arm & right arm

move together in
. the same direction.

Take back = left arm
moves to the right
side.

S left
Always
Press the
racket head
down.
= TENSION "

BACKHAND COUNTERBALANCE

MECHANICS

RACKET HEAD MOVEMENTS & SLICE
MECHANICS
_— Extend the racket head
forward toward the opponent
with enough space to the
body - allow twist time to

3 change to the right grip
Long axis is \ or slice grip.
in line with \V 7
the arm
( w Whip instead

Straight arm —\{ of push or
twist around \ swing.
the long axis. | /|

00 O High gall
Low ball I [ |=slice down
= slice up 9]

Drive = squared racket face
Spin = angled racket face

How the hitting shoulder move?

Left arm & right arm move on opposite
dir ion together (Counter-Bal ).

Take back = Right arm back, Left arm
forward.

Forward swing = Right arm moves
forward/left, Left arm moves back.

Hinh 12: Hé Théng Cdnh Tay - Can Vot Tich
Hop Trong Cu Slice Pa Bién. C6 dinh goc
tam gidc cdng tay va cé tay, tiép xiuic béng
tur trén xudéng véi dudng bay la la sat mat
san gdy khé cho doéi tha.

Phan 4 - Cam Nang Tham Chiéu Pinh Cao

Tennis Future Lab

Chién Thuat Dir
Liéu, Thé Luc Pinh
Cao & Trang Thai
Tam Tri Satori

Ung dung phan tich di liéu 6n vao

chién thudt thi dédu: quy ludt 4 nhip
dau tién (The First 4 Shots Rule).
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Chuong trinh chu ky héa thé luc
chuyén sau 12 tudn va bi quyét giai
phdng tiém ndng voé thuc théng qua
trang thai tam tri thuc tinh Satori
(The Satori State) trong ky nguyén
qudn vgt 2026.

1. Chién Thuat Dua Trén Dir
Liéu: Quy Luat 4 Nhip Pau
Tién

Phan tich théng ké tU hon 100,000
diém s6 tai cac giai Grand Slam cua
chuyén gia chién lugc Craig
O'Shannessy da lam thay d&i hoan

toan cach nhin nhan vé quan vgt:

» Khoang diém 0-4 Ian cham béng (The 0-4
Rally Length): Chiém t&i 70% téng s6 diém
trong mét tran dau dinh cao. Phan I18n diém
s6 dugc dinh doat bdi b ba: Giao bong —
Trd bong — CU danh tiép theo (Serve + 1

hoac Return + 1).

+ Khoang diém 5-8 Ian cham béng: Chiém
khoang 20% téng s6 diém.

+ Cac loat giang co marathon trén 9 [an
cham béng: Chi chiém dudi 10% tng s&

diém thuc té clia tran dau.
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Chapter 10: Strategy, Tactics & Data-Driven Patterns

Every chapter in this manual has built toward this one. The kinetic chain, the core torque, the
‘movement system, the stroke mechanics — all of it is hardware. This chapter is the operating
system that decides what the hardware does, when it does it, and why. Without strategy, the
most technically accomplished player is a collection of impréssive shots that do not connect into
a coherent plan. With it, even modest technical players can defeat superior athletes by imposing
a pattern the opponent cannot solve.

‘The 2026 game has transformed strategy from an art into a science — or more precisely, into a
discipline that i simultaneously both. The data is now available: shot placement heatmaps,
error tendency profiles, pattern success rates by score situation, serve-plus-one conversion
percentages by court position. Players and coaches who ignore this information are competing
\ith one hand tied benind their back. But data without taetical intelligonce is cqually
incomplete. A player who knows exactly what their opponent’s backhand success rate is from the
wide deuce court has information. A player who knows what to do with that information — the
sequence of shots that creates the backhand wide deuce opportunity — has a weapon.

This chapter builds both layers.

10.1 The 75% Rule: Inducing the Error

‘The most important statistical fact in tennis strategy is also the least glamorous one:
approximately seventy-five pesent of al oints end in unforced or ford errors,not witners.
At elite level, on fast surfaces, this figure shifts — i

But even in the highest-quality matches, errors significantly gtk outright winners 4 the
primary point-ending mechanism.

‘This fact reframes the tactical purpose of almost every shot in the game. If most points end in
errors, the primary objective of the majority of shots is not to win the point directly but to create
conditions in which an error becomes statistically inevitable. The shot that wins the point is
often not the spectacular forehand winner but the third ball of a three-ball sequence — the one
that lands in the position the first two balls were engineered to create.

‘The 20005 version of this ing was passive: consistency and depth f

time. The opponent makes mistakes because they are under sustained pressure and something
eventually breaks. The 2026 version is active: extreme pace, spin, and depth are deployed
specifically to move the opponent into sub-optimal hitting zones — positions from which quality
execution is mechanically difficult — and errors are induced at a predictable rate, not waited for
randomly.

‘The practical difference is enormous. The passi istency player waits. The acti

inducer acts. They hit their forehand to the opponent's backhand at 4,000 RPM not because it
might produce a winner but because they know that after three consecutive balls at that pace
and spin to that location, the opponent willlft a short ball — and they already know what they
are going to do with that short ball.

Extreme pace, spin, and depth each contribute to sub-optimal zone creation in different ways.
Extreme pace reduces decision time, forcing rushed preparation and compressed mechanics.
Heavy topspin creates high-bouncing balls that force contact above the opponent’s optimal
strike zone, degrading kinetic chain efficiency. Depth pushes the opponent behind the baseline,
lengthening the court they must cover and reducing their angle-creation options. In
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Hinh 13: Cdc Mé Thirc Chién Thudt Dua
Trén Dir Liéu (Data-Driven Tactical
Patterns). Thay vi tap trung vao nhiing pha
bong bén vu vo, cdc tay vgt hang dau xay
dung cdc chuéi kich ban cé san cho qua
ddnh Serve + 1 va Return + 1 nham két
thuc diém sé trong 4 nhip dau tién.

Module 2: BRAIN & CENTRAL PROCESSING UNIT Module 4 PROPRIOCEPTION FLOW

15t (Central)

Module 1: BALL TRACKING: INSIGHTS & SENSORY INPUTS

Mlapdnunm-

o s-und < Fasuvman Visual
(e
© proprocepton

e eree)
(Moduk 3: MOTOR coNTROL UNIT}
y Dnng bing
cotsong (?)
mblllly 22
ecle Spiades
Reflex. Auwrmmny
Feet Stabity —\( (Shared Automation Patter)

DAGRA DERVED FOM AL 20260814 19206111 B0

Hinh 14: Hé Théng Gidc Quan Dy Podn
Chién Thudt (Sensory System for
Anticipation). 4 m6-dun xu ly théng tin tu
thi gidc ngoai vi, géc mdt vgt va tu thé mdo
vgt cua doi thu gitup phdn dodn huéng
bong trudc 0.15 giay.
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Conceptual Diagram of Non-Traditional Flow
and Disguise (optional, but professional)

Break Free from Tradition

FINST
FINISH
PAUSE TO

DISGUISE

Diagram Concept Explanation:
- ‘Break Free from Tradition’ is the primary goal.
- From the same sequence of motion, e.g.,
‘inside-out backbone’,
- there are 2 different results:
- ‘Traditional Result’ = Path [A]
- ‘Break-free’ = Path [B]

Hinh 15: Chién Thudt An Gidu Huéng Ddnh
(Shot Disguise & Deception). Giit nguyén
hinh thdi co thé dén miligidy cuéi cing
trudc khi lua chon bat chéo san hodc ép
doc day, tudc doat hoan toan kha ndng
doc tinh huéng cua déi tha.

Chién Lugc Vi Khi Toi
Thugng: Cu Serve + 1

Ngay sau khi tung ra qua giao
bong hiém hdc, tay vot phai chd
déng dich chuyén budc chan dé
dén dau qua béng tra vé bang
cU thuan tay sd trudng (Run-
around Forehand) nham vao géc
san trong cda déi phuang. Day
la céng thic ghi diém cbd xac

suat thanh cong cao nhat trong
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toan bdé mén thé thao quan vot

hién dai.

Chapter 12: The Mental Game & The Satori State

Every chapter in this manual has described a physical or tactical system. This chapter describes
the system that governs all of them.

‘The kinetic chain fires correctly when the mind allows it to. The X-Factor loads fully when the
player s relaxed. The slot drops naturally when the arm is free of conscious supervision. The
pattern executes when the decision is made before the pressure arrives. In every chapter, at
every critical juncture, the mental state of the player was the variable that determined whether
the physical and tactical preparation translated into performance. Chapter 12 names that
variable explicitly, describes it scientifically, and provides the practical protocols for developing
it.

‘The central finding of all mental performance research in sport — from Gallwey's Inner Game
work in the 1970s through the 2026 neuroscience of flow — is the same: the conscious,
analytical mind is not the executor of elite athletic performance. It s the obstacle to it. The
mind's job in competition is not to control the body. Itis to get out of the body's way.

12.1 The Neural Foundation: Why the Mind Runs the Body

Chapter 1 established that muscle memory is a myth — that all motor skill lives in the neural
system, not in the muscles. Chapter 12 builds the full implications of that fact into a practical
‘mental performance system.

When a player trains a forehand ten thousand times, they are not conditioning their forearm
muscles to remember the movement. They are building a neural pathway — a high-speed, high-
fidelity information highway from the visual cortex through the motor cortex through the spinal
cord to the muscles — that executes the forehand as a single, integrated, automatic command.
‘The muscles are the output. The neural pathway is the skill.

‘This distinetion has a profound consequence for mental performance. A neural pathway, once
built, executes most reliably when it is not interfered with. Conscious supervision of a trained
motor pattern — trying to monitor the grip, the backswing, the contact point during execution —
inserts analytical processing between the command and the movement, degrading the very
automaticity that training created, The player who trained ten thousand forehands and then

i their forehand technique during a match point is not adding precision. They are
inserting noise into a signal that was already clean.

Mental rehearsal is neurologically real because of this same architecture. Neuroimaging
research consistently shows that vividly imagining a movement activates the same motor cortex
pathways as physically executing it. The brain, processing a vivid internal movie of a forehand,
fires the same motor commands as the brain executing a forehand — at lower amplitude but
identical pattern. This is why elite players who spend five minutes visualising their serve before
amatch show measurably better first-serve percentage in the subsequent match. They have
physically warmed up the neural pathway without swinging a racket.

The INTENTION — ACTION — MANIFESTATION sequence from neuroscience research on
‘motor intention — specifically work on how pre-movement neural activation shapes subsequent
execution — is the practical expression of this neural principle. The intention — the clear,
committed, pre-point decision about what is about to happen — activates the neural pathway.
‘The action is the pathway's execution, free from conscious interference. The manifestation is the
shot. The sequence works when all three steps are distinct and sequential. It fails when intention
is absent (reactive play), when the action phase s interrupted by renewed intention (trying to

The Art of Modern Tennis — 96

Hinh 16: Trang Thai Tam Tri Satori & Dong
Chay Dinh Cao (The Satori State & Flow).
Khi cac ky thudt co sinh hoc da dugc ren

luyén dén murc tu dong hoa tuyét doi, tam

tri y thire i lai phia sau dé co thé vdn
hanh tu do trong dong chay tinh tai.

2. Tro Chgi Tam Tri: Trang
Thai Satori (The Satori
State)

Khai niém "tri nhé co bap" (muscle
memory) thuc chat chi 1a mét sy an du
don gian hdéa qua muic. Toan bd ky
nang van dong phulc tap déu cu ngu
trong cac mang ludi no-ron than kinh

van déng cla nao bd va tuy song. Khi
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mot tay vat budc vao thdi khac quyét
dinh cua tran chung két Grand Slam,
ké thu I&n nhat khéng phai la doi thu
G bén kia lugi, ma la su can thiép qua
muc cla phan nao y thdc (conscious

mind).

Trang thai Satori (trang thai thdc tinh /
dong chay tam ly t6i thugng) dat dugc
khi:

1. Gidi phéng hoan toan su kiém soat co
bap: Ngudi chai khéng con suy nghi vé ky
thuat danh béng (khong nght vé géc ma vat,
vi tri ¢6 tay hay d6 khuyu géi). Co thé tu
déng thuc hién cac chudi déng hoc hoan

hdo theo phan xa thij giac.

2. Tinh lang trong tam bao: Gilra tiéng gam
rd cta 20,000 khan gia, tay vgt cdm nhan
thagi gian nhu tréi cham lai, qua béng bay
dén trong to hon va rd nét hon binh thudng.

3. Chap nhan va buéng bé két qua: Tap trung
100% vao qua trinh thuc thi ting diém sé
dan 1@ thay vi lo &u vé vién canh thang thua

hay chiéc cap vé dich.

Khung Chuang Trinh Huan
Luyén 12 Tuan Chu Ky Hoéa
(Periodization)

Muc Tiéu Nai

GiaiDoan ThéLuc& Dung
(Chu Ky) Sinh Co Trong

Hoc Tam
Tuan 1 - Stic bén Tang
4: Nén yém khi &  cudng co
vung 6i
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Giai Poan
(Chu Ky)

tang thé
luc

Tuan 5 -
8: Sirc
manh

bung né

Tuan 9 -
11: Tich
hop chién
thuat

Tuan 12:
Pat dinh
phong do
(Tapering)

Muc Tiéu
Thé Luc &
Sinh Co

Hoc

Do linh
hoat khép

Plyometrics
& Momen
x0an cd
thé

Mé phéng
thi dau &

Chudi 0-4
nhip

Phuc hoi
than kinh
& Trang
thai Satori

Noi
Dung
Trong
Tam
(core), do
linh hoat
khép
hang va
vai; chay
ngat
quang

Ném
bdng ta
(medicine
ball
rotators),
nhay bat
buc, téc
d6 xuat
phat
budc dau

Khoan
sau bai
tap Serve
+ 1,
Return +
1; thi dau
giao hitu
ap luc

cao

Gidm
50% khoi
lugng
tap, tap
trung dé
bén cam
giac
bong va

quan
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Giai Poan
(Chu Ky)

Muc Tiéu
Thé Luc &
Sinh Co

Hoc

Noi
Dung
Trong
Tam
tudng

tam ly
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