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Chuong 4: Ca Sinh Hoc Giao Béng

CO SINH HOC QUAN VOT HIEN DAI (THE BIOMECHANICS OF TENNIS) — BRAD LANGEVAD & PAT CASH

Chuong 5: Trai Tay & Volley

Chuong 6: M6 Hinh & Chan
Thucong

Tuyén Ngon & Giai Pap Thac Mac

Vé Tac Gia & Pat Cash

Tennis Future Lab - Vién Nghién C&u Quan Vgt Tuong Lai

Cong trinh nghién clu co sinh
hoc va phan tich dong luc hoc
dinh cao cua chuyén gia Brad

Langevad

Ldi Tua Cua Pat
Cash & Lgi Mo

Pau

Introduction by Wimbledon
Champion Pat Cash &

Author's Preface

Pat Cash: Quyét Pinh
Sang Suot Nhat
Trong Su Nghiép
Pinh Cao

Toi bat dau lam viéc véi Brad
Langevad cach day hon 20
nam. Thanh that ma noi, do
la quyét dinh ding dan nhat
ma toi tung dua ra trong
cudc ddi quan vgt cia minh.
Nh& Brad, t6i da thiu hiéu
nhrng nguyén ly van dong

Trang 2/ 33



CO SINH HOC QUAN VOT HIEN DAI (THE BIOMECHANICS OF TENNIS) — BRAD LANGEVAD & PAT CASH

Tennis Future Lab - Vién Nghién C&u Quan Vgt Tuong Lai

ma trudc day toi chua tung
nghe thdy & bat ky huan
luyén vién nao. Ong da gilp
tdi stta chita triét dé hai
diém yéu cé hiu 16n nhat
trong 16i chai ca minh: Cu

thuan tay va cu giao bong.

Toi chi udc rang minh da
dugc ti€ép can nhing kién
thdc khoa hoc nay sGm han
trong su nghiép thi dau
chuyén nghiép tai ATP Tour.
Nhing hiéu biét ca sinh hoc
cua Brad khdng chi giup toi
hoi phuc than ky sau nhiing
chan thudng tudng ching
phai giai nghé, ma con gia
tang dang ké sic manh va
tinh én dinh phi thudng cho
tung dudng boéng. biéu do
da giup t6i duy tri phong dé
dinh cao dé tiép tuc tranh tai
song phang tai Champions
Tour trudc nhitng doi thu
ngay cang tré hon. Trong
cong tac huan luyén cua
chinh  minh hién nay, toi
lubn ap dung triét dé cac

nguyén ly clda Brad. Hay
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lang nghe va hoc hoi, bdi
day chinh la tuong lai cua

bé mén quéan vat.

Co Sinh Hoc Pich
Thuc: Khoa Hoc Van
bong Tu Nhién

so little effort.

Hinh minh hoa (Plate 8):
Nguyén ly Thdng bdng Béng &
Truc Chuyén dbng Tu nhién
(Homeostasis) — Duy tri can
bdng ndi méi co thé trong chudi
ddng tac phat luc dinh cao.
[English: Dynamic Balance &
Homeostatic Axis Control in Modern
Stroke Mechanics]

Co sinh hoc (Biomechanics)
khéng phai la mét nganh

khoa hoc bién con ngudi
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thanh nhling ngudsi may
ciing nhac. Co sinh hoc la
phuong phap nghién clu
mang tinh quy luat tu nhién,
khao sat cac chuyén déng
ca thé trong khéng gian dé
tinh chinh chdng huéng téi
hiéu suat van dong cao nhat
va triét tiéu nguy co chan

thuong.

Mot nghich ly dau x6t trong
thé gidi quan vgt hién nay
la: Khong dugc huan luyén
doi khi con t6t han rat nhiéu
so V@i viéc bi huan luyén bai
mot huan luyén vién toi.
Nhitng chuyén déng xuat
ching nhét cta cac nha vo
dich thé gigi thuong la
nhitng chuyén déng dugc
phat trién hét sic tu nhién
theo ban nang ca thé, trudc
khi bi bép méo bdi nhing
giao diéu sai léch cua nhiing
ngudi thay thiéu hiéu biét

khoa hoc.

Trang 5/ 33



CO SINH HOC QUAN VOT HIEN DAI (THE BIOMECHANICS OF TENNIS) — BRAD LANGEVAD & PAT CASH

Tennis Future Lab - Vién Nghién C&u Quan Vgt Tuong Lai

Chuong 1: Cac
Nguyén Ly Co
Sinh Hoc Nén

Tang

Chapter 1:  Fundamental
Biomechanical Principles &

Bias of Movement

Thién Kién Chuyén
Pong (Bias of
Movement) Va Rao

Can Théi Quen

Mai van dong vién khi budc
vao tap luyén déu mang
trong minh mot "Thién kién
chuyén déng" (Bias of
Movement). DPay la xu
hudng vo thac lap lai nhiing
chuyén déng quen thudc
cla hé than kinh cg, ngay ca
khi chuyén déng dé hoan
toan phan tac dung vé mat

cc hoc.

Khoa hoc chan chinh doi hoi
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su hoai nghi lanh manh va
tinh minh bach tuyét doi.
Trong gidi huan luyén, chi
can mot nhan vat c6 danh
tiéng phong trao truyén day
moét 161 ky thudt sai léch,
hang ngan ngudi sé mu
quang lam theo. Hau qua
truc tiép la su bé tac vé
phong do va nhiing chan
thuong man tinh xuat hién &
khdp vai, khuyu tay va cét
song that lung.

Sd do 1. Thién Kién
Chuyén Péng (Bias of
Movement) — Phan tich
su xung dot gilra phan
xa tu nhién clia co thé
va cac théi quen van
dong sai léch do huan
luyén co hoc cliing nhac.

Trang 7 / 33



CO SINH HOC QUAN VOT HIEN DAI (THE BIOMECHANICS OF TENNIS) — BRAD LANGEVAD & PAT CASH

~

Chuoi Pong Luc Hoc
Lién Hoan (Kinetic

Chain)

1.5 ROTATION (0]

Hinh minh hoa (Plate 9): Co
ché Phén b6 Luc Xoay Thén
Nguai (Rotation Kinetic Chain)
— Téi uu héa chubi co co déng
bé thay vi tao tai trong don lé
lén khdp vai.

[English: Rotational Sharing &

Kinetic Chain Muscle Contraction]

Luc danh bdéng trong quéan
vgt khong bao giG dugc sinh
ra don doc ti ¢ bap canh
tay. Stc manh bung né la
két qua ctia mot Chudi Bong
Luc Hoc (Kinetic Chain) lién
tuc, bat dau tu lyc phan hoi

cla mat dat qua ban chan,

Tennis Future Lab - Vién Nghién C&u Quan Vgt Tuong Lai Trang 8 / 33
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truyén lén khdp gobi, xoay
quanh truc héng, van xoan
than trén va vai, réi phdéng
thich qua canh tay don va c6

tay vao mat vot.

Néu mot mat xich trong
chudi lién hoan nay bi
nghén (vi du chan khéng
chung hoac hdéng bi khoéa
cung), van doéng vién sé
budc phai dung luc co bap
cuc bé cua canh tay dé bu
dap, dan dén viéc mat kiém
soat quy dao bong va gay
qua tai nghiém trong cho

khdp vai va khuyu tay.

Chuong 2: Co
Sinh Hoc Cu
Thuan Tay - Mo
Hinh Nén Tang

Chapter 2: Forehand
Biomechanics — Pat Cash

and Andre Agassi Studies
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So Sanh Co Hoc Cu
Thuan Tay Cua Pat
Cash Va Andre Agassi

Hinh minh hoa (Plate 10): Ma
Tran D6 Xody & Thdng Bang
(Spin-Balance Relationship
Matrix) — Tuong quan gita vi
tri trong tam, goc nghiéng vgt
va luc cudn topspin.
[English: Biomechanical Spin &
Dynamic Balance Interdependence
Matrix]

Qua hang ngan gid phan
tich hinh anh chuyén déng
situ  cham  (high-speed
camera), mo hinh thuan tay
cua Andre Agassi va Pat
Cash cung cap nhiing bai

hoc vO gia vé su truyén luc
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toi uu:

J giai doan chuan bj, Agassi
duy tri mét cau tric canh tay
don vé cung 6n dinh véi ¢
tay ngua tu nhién (wrist
extension), tao diéu kién cho
dau vot roi xuéng day quy
dao mo6t cach hoan toan tu
do dudi tac déng cua trong
luc.

Pha ti€ép xUc bdéng cla ca hai
huyén thoai déu dién ra khi
mat phang nguc da md
hudng vé phia muc tiéy,
nhung dau va mat van gir
c6 dinh tuyét déi tai diém
cham béng. Viéc khdng voi
vang quay dau nhin theo
béng la yéu té sinh tU giup
bao toan sy thang bang cua

truc cot séng.
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1.7 ZONE D

Sé do 2: Co Sinh Hoc
Thuan Tay Nén Tang —
M6 hinh phan tich
chuyén déng géc xoay
cua khép vai, vi tri canh
tay don va diém tiép xuc
bong phia trudc than
nguai.

Chuong 3: H6
Sc Co Sinh Hoc
Cu Thuan Tay
Cua Cac Nha Vo
Pich

Chapter 3: Forehand Case
Studies of Champions —
Federer, Nadal, and Djokovic
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Roger Federer: Canh
Tay Pon Thang Va

Truc Dau Co Bat Bién

Clu thuan tay cua Roger
Federer dugc xem la mot
trong nhirng kiét tac ca sinh
hoc vi dai nhat trong lich st
thé thao. Khac véi dai da s6
tay vgt hién dai s dung
canh  tay gap  khuyu
(Double-bend), Federer thi
dau vdi cau trdc canh tay
don gan nhu thang tuyét dai
(Straight-arm forehand) tai
thai diém tiép xuc bdng.

Canh tay thang tao ra ban
kinh don bay dai nhat cé
thé, t6i da hda van téc goc &
dau vgt. Tuy nhién, diéu ky
diéu nhat trong co hoc cua
Federer nam & truc dau cé:
Trong khi toan bd co thé
xoay Vvéi téc do kinh hoang,
dau cla anh van gilt nguyén
mot goc c6 dinh, anh mat
dan chat vao diém béng

cham mat day trong suét vai
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phan nghin gidy sau khi
bong da rai di. Sy 6n dinh
thi gidc tuyét déi nay ngan
ngua hoan toan hién tugng
léch truc quan tinh cda than

trén.

2.3 KIM CLIJSTERS ()

i ; |

Sg doé 3: Cu Thuan Tay
Roger Federer — Cau
tric canh tay don thang
hoan hao, vi tri dau c6
khoéa c6 dinh tai diém
tiép xdc va su giai
phong nang lugng mugt
ma qua vai.
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Rafael Nadal: Pong
Tac Quat Vot Ngugc
(Buggy Whip) Va bo
Xoay Huy Diét

Cu thuan tay cua Rafael
Nadal dai dién cho mot
trudng phai c¢g sinh hoc déi
nghich nhung dat hiéu suat
khung khiép. Khi bi don ép
ra goc san hoac can tao ra
goc danh siéu hep, Nadal
khong vung vat qua vai doi
dién theo 16i truyén thdéng
ma giat ngugc vgt lén trén
dau (Reverse follow-through

hay Buggy Whip).

DPéng tac nay day téc dé géc
theo phuong thang ding
lén t&i muc cuc han, tao ra
vong quay clua qua bong
vugt moc 3.500 dén 4.000
vong/phut (RPM). Tuy nhién,
cd sinh hoc cua Brad
Langevad canh bao rang: Ky
thuat quat vot ngugc doi hoi
sti'c manh phi thudng cua co

lung x6 va cd nhi dau canh
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tay. Ngudi choi phong trao
néu sao chép dong tac nay
moét cach mdy mdéc ma
khéong co6 nén tang thé luc
tuong xding sé rat dé gap
phai chan thuong rach gan
chop xoay khdp vai.

2.11 ANNA IVANOVIC ()

Sd d6 4: Ca Thuan Tay
Rafael Nadal — Co ché
quat vgt ngugc qua dau
(Buggy Whip), d6 xoay
cudn topspin cuc dai va
tai trong cd hoc Ilén
khép vai.

Novak Djokovic: Tinh
Pan Ho6i Caa Khung
Chau Va B6 Chan M¢é

Novak Djokovic la hinh mau
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t6i thugng vé kha nang
chuyén déi lyc trong tu thé
chan md& hoan toan (Open
Stance). Nhd d6é déo dai phi
thudng cua cac nhém co
khép hang va khdp hdng,
Djokovic c6 thé trugt dai
trén mat sdn cing ma van
duy tri dugc gbéc nghiéng ly
tudng cla xuong chau.

CU thuan tay cua anh hap
thu toan bé doéng lugng tu
ci danh uy luc cla doi
phudng, bién nd thanh luc
dan héi tich Iy & vung cg
16i bung lung réi phéng
thich trd lai thanh mot
dudng phan cong chéo san
v@i do chinh xac dén tung

milimet.
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Chuong 4: Co
Sinh Hoc Cu
Giao Bong Toc
Po Cao

Chapter 4: High-Velocity
Service Biomechanics —
Federer, Roddick, and

Williams

Roger Federer: Su
Thanh Thoat Va Kha
Nang Nguy Trang
Tuyét Doi

CU giao bdéng cua Roger
Federer khéng phai la cu
giao bdéng nhanh nhat thé
gidi vé mat van téc do bang
may do radar, nhung né la
moét trong nhiing qua giao
béng khé dd nhat lich su.
Nghién cdu cua Brad
Langevad chi ra rang:
Federer duy tri moét diém
tung béng duy nhat cho ca
ba bién thé giao bong
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phang, slice va kick.

Chuyén doéng cua Federer
van hanh véi sy tha long
than ky cla cd bap. Canh tay
don clta anh chuyén déng
nhu mot ngon roi mém mai:
TU tu thé clp chién Igi pham
hoan hao, dau vot rai tu do
xuéng sau phia sau lung roi
vut lén cao ti€p xdc bong &
goéc vuon thang nhat. Co
ché xoay cang tay (internal
shoulder rotation &
pronation) dién ra tu nhién
ma khong hé c6 bat ky su

goéng cing cd hoc nao.
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2.15 ANDY MURRAY Q

[®s | 2 <t
Lﬁ 'i
3% |»a g
alob |4

So d6 5: Cu Giao Bdng
Roger Federer — Phan
tich su can bang trong
tam, goc nghiéng vai
hoan hao va cc ché nguy
trang diém roi bong déc
nhat vo nhi.
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Andy Roddick: Pong
Tac Thu Gon Pa Va
Sirc Bung N6 Co Bap

3.5 DAVID FERRER: SERVE (Y

Hinh minh hoa (Plate 11):
Nghién cuu ca dién hinh cu giao
béng cua David Ferrer — Phan
tich sy’ cdn bdng va cdc truc
xoay han ché lyc de lén cot
séng.

[English: Case Study: David Ferrer
Serve Kinematics & Kinetic

Alignment]

Ngugc lai véi sy uyén
chuyén cla Federer, Andy
Roddick la biéu tugng cua
sttc manh bung né co khi.
Roddick loai bd hoan toan
giai doan dua vgt dai xuéng

dudi chan bang mét dong
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tac thu gon da wvung
(Abbreviated backswing):
Vot dugc dua thang lén tu
thé Trophy Pose ngay khi
bong rai tay tung.

Dé tao ra nhitng qua giao
béng vugt moéc 240 km/h,
Roddick chung sau hai dau
goi tao thanh gdc nén 1o xo
cuc dai tu mat dat. Khi bat
nhay lén khong trung, lung
cla anh udn cong tao thanh
mot canh cung tich trlr nang
lugng khéng 16. Tuy nhién,
Langevad chi ra rang: LOi
giao bong nay tao ra moét ap
luc nén khing khiép 1én cac
dia dém c6t song that lung
L4-L5, doi hoi ché do tap
luyén bao vé co lung dac

biét nghiém ngat.
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3.4 ROGER FEDERER: SERVE o

So d6 6: Cu Giao Bdng
Andy Roddick — Phan
tich goc nén cua dau
g6i, pha nap luc lo xo
cla cot song va luc quat
cang tay tao van toc ky
luc.

Chuong 5: Co
Sinh Hoc Cu
Trai Tay & Cu
Volley

Chapter 5: Backhand and
Volley = Biomechanics —

Gasquet, Henin, and Net Play
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Richard Gasquet: Bién
Do Vung Vot Ngoan
Muc Cua Cu Trai Mot
Tay

3.12 MARAT SAFIN:
BACKHAND

Hinh minh hoa (Plate 12):
Phan tich cu trdi tay hai tay sam
sét cua Marat Safin — Md réng
chuyén déng long nguc va
truyén déng lugng tu chdn sau
qua diém tiép xdc.
[English: Marat Safin Two-Handed
Backhand Power Delivery & Chest

Rotation Mechanics]

Cu trdi tay mot tay cua
Richard Gasquet la mét ky
quan vé bién dd chuyén
dong. Nha khdp vai co do
linh hoat dac biét, Gasquet
dua vat ra sau lung sau hon
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bat ky tay vot nao khac trén
thé gidi.

Khi ti€p xtc bdéng, canh tay
cla anh md rong tao thanh
moét don bay vi dai, két thic
bang mot cl bung tay qua
vai v4@i bién d6 vong cung
khéng 16. Qua trinh nay tao
ra dé xoay topspin cuc ky
hiém héc, bién mot cd danh
phong thd thanh mét don
dut diém uy luc xuyén thing
hang phong ngu  doi
phuadng.

2.19 DINARA SAFINA Q

Se do 7: Ca Trai Tay
Richard Gasquet — Phan
tich goc xoay vai cuc dai,
do rgi dau vgt va pha
bung canh tay don tao
xoay topspin uy luc.
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Chuong 6: M6
Hinh Chuyén
Pong & Phong
Ngura Chan
Thuong

Chapter 6: Movement Models
and Preventing

Biomechanical Injuries

Bao Vé Chép Xoay
Khép Vai Va Cot Song
That Lung

Chan thuang trong quan vgt
khong phai la moét rui ro
ngau nhién ma la két qua tat
yéu clia cac chuyén dong sai
léch vé mat cd hoc dugc lap

di 1ap lai hang van lan:

Bao Vé Khdp Vai: Khdp vai la
khép c6 bién do6 van dong
I6n nhat nhung cling kém
viing chac nhat trén co thé.
Lo6i ki thuat nguy hiém nhat

la viéc ¢6 gang tao luc giao
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bong hoac thudn tay bang
cach goéng cing co vai ma
khéng xoay than nguci. Dé
bdo vé gan co trén gai
(Supraspinatus tendon), van
dong vién phai ludén khdai
déng ky chudi co xoay
trong/xoay ngoai va dam
bao rang géc nang cua canh
tay lubn nam trong mat
phang xuong ba vai

(Scapular plane).

Giadi Téa Ap Luc Cot Séng:
Chuyén déng xoay van than
ngudi khi ti€p xdc bong phai
dugdc bat dau tu truc xoay
cta hai khdp hang chua
khong phai tu sy van xoan
cuc bd cua cot séng that
lung. Khi hang md ty do, luc
xoay sé phan bd déu lén
toan bd co thé, ngan ngla
hién tugng thoai hoa dia
dém va rach bao xo that

lung.
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Nguy Hai Cua Viéc Bé
Co Tay D6t Ngot

Nhiéu hudn luyén vién
phong trao thudng day hoc
vién "qudt manh c6 tay" khi
danh béng thuan tay dé tao
xody. Bay la mot quan niém
sai lam chét ngudi vé mat

giai phau hoc.

C6 tay cla con ngudi khong
dugc thiét ké dé chju tai
trong va dap I6n & tu thé
gap dudi tu do. Trong cac cu
danh cua Federer hay
Agassi, c6 tay dugc qilt &
trang thai ngua virng chai
(Wrist extension) va chuyén
dong quat bong thuc chat la
két qua clia su xoay cang tay
quanh  truc quay sap
(Pronation) két hgp vai quan
tinh tu nhién cia dau vot.
Viéc c¢6 tinh gap 6 tay chu
déng sé nhanh chéng dan
dén viém bao gan va rach

sun chém c6 tay (TFCC tear).
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Tuyén Ngon Co
Sinh Hoc & Giai
Pap Thac Mac

Brad Langevad's Manifesto
on Tennis Coaching &

Frequently Asked Questions

Tuyén Ngon: Hay
Cham Dt Théi Huan
Luyén Sao Chép Anh
Tinh

Sai lam nghiém trong nhat
cla nén huan luyén truyén
théng la nhin vao mot buc
anh chup tinh cda mét nha
vO dich réi yéu cau hoc vién

bat chudc tu thé dé.

M6t cu danh quan vgt la
mot dong chay doéng hoc
liéen tuc (Dynamic Flow),
trong d6 modi khoanh khac
déu la hé qua cua khoanh
khac truéc do va la nguyén
nhan cta khoanh khac tiép

theo. Khi ban c6 gang
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guagng ép co thé vao mét tu
thé tinh dinh san, ban dang
lam gdy vun dong chay nang
lugng tu nhién cla ca thé.
Hay tap trung vao viéc tao
ra moét chuyén déng tron
tru, tha long va dé co thé ty
tim thay diém tiép xdc téi uu

theo quy luat vat ly.

Giai Pap Cac Cau Hoi
Ca Sinh Hoc Trong

Yéu

Hoi: Lam thé nao dé biét
mot cu danh c6 dung cd
sinh hoc hay khéng?

Dap: M6t ci danh chuan xac
vé mat co sinh hoc ludn
mang lai cadm gidc nhe
nhang, khong tén suc, tao ra
am thanh va cham thanh
thoat va hoan toan khong
dé lai bat ky sy dau nhic
nao & cac khdp xuong sau
budi tap.

Hoi: Co nén thay déi toan bd

ky thuat cua mot tay vot
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trudng thanh?

Pap: Khéng bao gid dap bo
toan bd 16i danh von co.
M&t nha co sinh hoc gioi sé
tim ra mat xich gay tac
nghén luc 16n nhat hoac
diém gay nguy co chan
thuong cao nhat dé can
thiép tinh chinh, gitp van
dong vién gidi phéng toan
b6 tiém ndng san cé cla

minh.

Vé Tac Gia Brad
Langevad & Pat
Cash

About the Author: Brad
Langevad & Pat Cash

Brad Langevad: Nha
Khoa Hoc Tién Phong
Cua Quan Vot Hién
Dai

Brad Langevad la chuyén gia

ca sinh hoc thé thao hang
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dau nudc Uc, ngusi da danh
hon ba thap ky nghién ciu
chuyén sau vé phan tich
chuyén déng con ngudi va
t6i wu hda hiéu suat thé
thao dinh cao. Hé thoéng
phan tich hinh anh téc do
cao va cac mo hinh toan hoc
cla 6ng da trg thanh kim chi
nam giup hang loat nha vo
dich thé giéi — tiéu biéu la
nha vo dich Wimbledon Pat
Cash — wvugt qua khdng
hoang chan thuong va nang
tam phong d6 thi dau.

Tac pham "The Biomechanics
of Tennis: Body Movement
Studies with Case Histories"
la cong trinh duc két doéc
nhat vo nhi, mang dén cho
doc gid cai nhin chan thuc,
khoa hoc va khdng khoan
nhugng vé nhitng bi mat
van dong co hoc dang sau
nhitng cd danh vi dai nhat
cua lang quan vgt thé gidi.
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Du An Thu Vién Sach Quan Vot Dinh Cao -

Ban dich tiéng Viét chuyén nghiép phuc vu cong dong quan vgt Viét Nam
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