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CO SINH HOC DINH CAO (HIGH TECH TENNIS) — JACK L. GROPPEL, PH.D.

Muc Luc NG6i Dung

Phan I: Khoa Hoc Thé Thao &
Co Sinh Hoc Bo Chan

Phan Il: Kiém Soat vs Sic Manh
& Trai Tay

Phan IlI: Vat Ly D6 Xoay & Cu
V6-Lé Hoan Hao

Phan IV: Chuéi Béng Hoc Giao
Béng & Sy That

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

Phan I: Khoa Hoc
Thé Thao, Khi Cu
Hién Pai & Co
Sinh Hoc Bo Chan

Phén tich co sé khoa hoc thé
thao cua Tién st Jack Groppel:
Khi déng hoc khung vot, kiém
sodt trong tam co thé va ky
thudt xa trong lugng
(Unweighting) trong di chuyén

1. Cudc Cach Mang
Khoa Hoc Thé Thao: Tu

| Than Thoai Pén Co
Sinh Hoc

Trong nhiéu thap ky cla thé ky
hai muai, quan vgt phan Ién
dugc giang day dua trén
nhitng kinh nghiém truyén
miéng mang nang tinh cam

tinh.

Nhirng cau than chu nhu "ludn
budc chan trudc vé phia ludgi”,
"gif mat vgt hoan toan vudng

goc”, hay "nhin thang vao

bong cho dén khi cham day"
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da bi lap di Iap lai nhu nhiing
chan ly bat bién.

Tuy nhién, khi khoa hoc thé
thao va cong nghé ghi hinh
toc d6 cao (High-speed
cinematography) tham nhap
vao phong thi nghiém quan
vot, cac nha khoa hoc da phat
hién ra rang nhitng gi cac tay
vot dang cap thé gidi thuc sy
thuc hién hoan toan khéac xa
so vdi nhitng gi ho tudng rang

minh dang lam.

Tién si Jack L. Groppel —
chuyén gia co sinh hoc thé
thao hang dau va la thanh vién
c6t can cta Uy ban Khoa hoc
Thé thao Quéc gia USTA —

nhan manh:

Ca sinh hoc (Biomechanics)
khéng sinh ra dé bién ban
thanh moét cd may cling nhac;
cd sinh hoc gilp ban hiéu rd
cac dinh luat vat ly Newton
diéu khién chuyén déng cua

cG thé ngudi va trai bong ni.
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Khi mét van déng vién hiéu
dugc nguyén ly truyén déng
lugng, ho sé ngung viéc dung
stic cd bap cuc bd cua canh

tay d€ dap bdng.

Thay vao do, ho hoc cach khai
thac nang lugng khéng 16 tu
mat dat théng qua chudi déng
hoc (Kinetic chain), truyén qua
khép héng, than trén, ba vai,
khuyu tay va bung toa t6i da
tai dau vot.

Khoa hoc thé thao khéng chi
nang cao hiéu suat danh bong
mot cach kich tran ma con la
chia khoéa duy nhat bao vé
khép vai va khuyu tay khoi
nhitng chan thuong kinh nién.

2. Khi Cu T6i Uu:

| Khung Vgt, Diém Ngot
& Lua Chon Giay Thi
Pau

Khi cu la phan néi dai cda co

thé ban trén san dau.
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Viéc lya chon sai cay vgt hoac
mot doi giay khdng phu hgp
sé triét tiéu ngay lap tic moi

nd lyc k§ thuat cha ban:

Thi nhat, Béng luc hoc khung
vot va Diém ngot (Sweet Spot):

Vé mat vat ly, mét cay vat cod
ba "diém ngot" hoan toan
khac nhau: Tam dao dong
(Center of Percussion - COP),
Nut dao dong song (Node of
Vibration), va Diém phuc hoi
nang lugng téi da (Point of

Maximum Restitution).

Khi béng tiép xuc tai Nut dao
dong, cac rung chan cé hai
truyén vé c6 tay s& giam

xuéng muc tiém can khong.

b6 cing ciua khung vgt
(Flexibility) quyét dinh thaoi
gian luu bong trén mat Iudi
(Dwell time) va mulc nang
lugng co hoc tra lai: Mot

khung vgt clng sé gia tang
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téc d6 bong nhung truyén
nhiéu lyc giat vé canh tay;
ngudgc lai, khung vgt déo gilp
kiém soat bong tét hon va bao

vé khép xuong.

Tha hai, Bi mat cia dé cang

day (String Tension):

Vat ly hoc ching minh dinh
luat bao toan dong lugng: Day
dan chung haon sé tao ra hiéu
Ung bat nhin 10 xo
(Trampoline effect) manh hon,
gilp bdng bay sau va nhanh

hon v&i cung mot lyc vung.

Ngugc lai, day dan cang han
giam bién dang 10 xo, doi hoi
lyc vung 16n hdn nhung mang
lai cdam giac bong chinh xac va
kha nang dinh huéng quy dao
VUGt troi.

Thi ba, Giay thi dau va Ca hoc

ban chan:

Ban chan cua tay vgt phai chiu

dung cac xung luc ham phanh
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ngang (Lateral braking force)
gap ba dén bon lan trong
lugng co thé trong mdi pha
clu bong gap.

Do6i giay thi dau dat chuan co
sinh hoc phai c6 cdu tric nang
d& vom ban chan viing chac,
dé giay c6 do ma sat tinh toan
theo mat san (san clng, san
dat nén, san cd) va phan goét
c6 dém gidam chan hap thu
xung luc dé ngan ngua hién
tugng viém mac gan chan va

treo mat ca.
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Hinh 1: Béng luc hoc khi
cu thi dau. Phdn tich
tuong quan gidta do

cuiing khung vgt, dé cdng
ddy dan va vi tri ba diém
ngot (Sweet Spot) trén
mdat vot.
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Hinh 2: Ky thudt do chu
vi cdn vgt bang dung cu
Hand's Sizer®. Can vogt
dung kich c6 bdao dam

dién tich tiép xuc long
ban tay téi uu va triét
tiéu nguy co viém [6i cau
xuong canh tay.

3. Co Sinh Hoc Di

| Chuyén: Trong Tam &

Ky Thuat Xa Trong
Luong (Unweighting)

BO chan la trai tim cia moi cu
danh dang cap; khong mét tay
vGt nao cé thé thuc hién mot
cU thuan tay hoan hao néu
anh ta dén diém ti€p xdc bong

tré nlta gidy hoac mat thang
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bang co thé.

Tién si Groppel phan tich cac
quy luat co hoc cua sy di

chuyén:

Khai niém Trong tam (Center
of Gravity) va Dé nang da
(Base of Support):

Khi diing & tu thé san sang
(Ready position), hai chan phai
md& rong haon vai, dau goi
khuyu nhe dé ha thap trong

tam co thé.

Trong tam cang thap, dé viing
chdi cang cao, nhung muén
déi hudng dét ngdt, ngudi
chai phai biét chu dong nang

trong tadm lén dang thai diém.

Ky thuat Xa trong lugng
(Unweighting) va Bud&c nhudn
Split-Step:

Tru6c  khodnh  khac doi

phuang cham béng moét phan
mudi giay, tay vgt phai thuc
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hién moét cd nhdy nhun nhe

tach chan.

& dinh cta cl nhady, co thé &
trang thai "phi trong lugng"
tic thoi  (Zero apparent
weight).

Ngay khi bong rgi mat vgt doi
phudng va hudng bong dugc
ndo bo nhan dién, hai ban
chan tiép dat vdi cac sgi ca
bap chan da dugc kéo cang
san (Stretch-shortening cycle),
tao ra phan xa day ca hoc cuc
nhanh gilp but téc vé moi

huéng ma khéng bi tré da.

B6 chan md (Open Stance) doi
dau B6 chan dong (Closed

Stance):

Trong quan vgt hién dai, viéc
st dung bd chan ma chiém tdi
han bdy muci phan tram céac

pha bong cudi san téc do cao.

BO chan md& cho phép ngudi
choi xoay hong téi da dé tich
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IGy m6é-men xoan (Torque) va
hoi phuc vi tri vé trung tam
san nhanh hon mot phan ba
giay so véi bd chan déng

truyén thong.

Hinh 3: Ky thudt xa
trong lugng

(Unweighting) va budc
nhun Split-Step. Phdn xa
ddy tuc thi kich hoat chu

ky kéo cdng - co rut
(Stretch-shortening
cycle) gitip tdang téc doi
hudng toi uu.
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Hinh 4: Co hoc bd chdn
giao bong. Dau vét kéo

lé mdii chan sau (Toe
dragging) minh chiing
cho viéc chuyén dich

toan bé trong tam co
thé tién vao bén trong

sdn.

Phan II: Kiém
Soat Poi Pau Vi
Sirc Manh & Giai
Phau Trai Tay Mét
Tay vs Hai Tay

Kham pha déng luc hoc cu
danh: Bdng lugng goc (Angular
momentum), bi mat tao ra
"Qua béng ndng" va so sanh co
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sinh hoc gitra hai truong phai
trdi tay kinh dién

4. Kiém Soat Dé6i Pau
Suc Manh: Dong

| Lugng Tuyén Tinh &
Pong Luong Goc

Trong moi cubc tranh luan vé
ky thuat quan vot, cau hoi
"Ki€ém soat hay Sitc manh quan
trong hon?" luon la cha dé gay

chia ré nhat.

Dudi lang kinh ca sinh hoc cla
Tién si Jack Groppel, cau tra Igi
hoan toan ré rang: Kiém soat
chinh [a nén tang t6i thugng

cua sic manh.

Mot ci danh vai van toc mot
tram bén mugi cay s6 mot gid
nhung bay ra ngoai vach nua
mét khong mang lai bat ky gia
tri nao ngoai viéc biéu khong

diém s6 cho déi tha.

Hai nguén tao luc cd hoc

chinh trong cg thé con ngudi:
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Thi nhat, Béng lugng tuyén

tinh (Linear Momentum):

Pudc sinh ra khi toan bd khai
lugng ca thé dich chuyén tinh
tién tU sau ra trudc (chuyén
trong tam tu chan sau sang

chan trudc).

Pong lugng tuyén tinh la nén
méng cua 16 danh c6 dién
thap nién 1970, mang lai sy 6n
dinh va d6 sdu chuan xac cho

dudng bong.

Tha hai, Bong lugng goc

(Angular Momentum):

Pugc sinh ra tu sy xoay tron
cla cac phan doan co thé
quanh mét truc thang ding

(truc c6t song).

Khi phédn hong xoay mé& trudc,
theo sau la phan than trén, ba
vai va canh tay, mét hiéu Ung
don bady quay dugc hinh
thanh.
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Téc dé quay goc cang Ién, gia
toc tiép tuyén tai dau vot cang

khéng 16.

Quan vgt hién dai da chuyén
dich gan nhu toan dién tu viéc
dya dam vao déng lugng
tuyén tinh sang lam chu déng

lugng goc.

Ngudi chai két hgp ca hai yéu
t6 nay — chuyén trong tam
nhe ra trudc déng thdi xoay
hong va than trén bung né6 —
sé giai phong sic manh huy
diéet ma khéong lam mat di

quyén kiém soat quy dao.
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Hinh 5: Béng lugng
tuyén tinh (Linear

Momentum). Jennifer
Capriati thi pham viéc
doén trong tam tu sau ra
trudc xuyén qua diém va
cham béng dé tao ra
qua béng ndng va sau.

5. Ban Chat Co Hoc Cua
| "Qua Béng Niang" (The
Solid or Heavy Ball)
Cac tay vgt nha nghé thuong
dung tu "Bong nang" (Heavy
ball) d¢ mo6 ta nhiing dudng
bdng cla cac nha v6 dich dinh

Ccao.

Nhiéu ngugi lam tudng rang
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qua bdéng nang chi dan gian la
qua bodng bay véi toc do cuc

nhanh.

Tién si Groppel chiing minh
bang di& liéu phong thi
nghiém rang mot qua bong
nang la két quad cua sy hoa
quyén hoan hao gilta ba yéu

t6 co sinh hoc:

Khoi lugng hiéu dung tai thdai
diém cham bong (Effective

Mass at Impact):

Néu ngugi chai long léo ¢b tay
hoac dé khung vot bi van xoan
khi va cham, khéi lugng tham
gia vao cu va cham chi von
ven la khoi lugng clia cay vat

(khoang ba tram gam).

Tuy nhién, néu ngudi chai duy
tri dugc sy khda ca viing chai
clia cang tay va than trén tai
mot phan tram giay tiép xuc,
toan bd khoi lugng cua canh
tay va than minh sé cung tham

gia vao va cham, bién cay vot
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thanh mot khéi viing chac tua
nhu moét buc tudng thép.

Gia toc xuyén tam két hgp vdéi
van téc vong quay cuc dai

(High RPM Topspline):

Qua bdéng nang khéng bay
theo quy dao thang phang
thong thudng; ndé mang theo
mét dd xody cudn khéng 16
khién qua bdéng can sau vao
mat san va chom lén nguc doi
thu v&i xung lugng phan hoi
rat I&n, khién tay cam cua doi
phuang bi dbi ngugc va mat

kiém soat.

6. Cudc Tranh Luan Thé
Ky: Trai Tay Mot Tay

| Dbo6i Pau Trai Tay Hai
Tay

Lua chon cu trai tay mot tay
(One-handed) hay hai tay
(Two-handed) la mot trong
nhitng quyét dinh dinh hinh
toan bd sy nghiép cua mot

van dong vién.
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Tién si Groppel phan tich uu va
nhugdc diém cd sinh hoc cla

tung phuong phap:

Trai tay mot tay:

Uu diém: Tam vdi ¢d hoc xa
hon dang ké, dac biét 1a khi
phadi rudn ngudi clu nhiing
duong bdéng vang rong sang
goc san hoac khi thyc hién cu

cat bong (Slice backhand).

Ngoai ra, su chuyén tiép tU cu
trai tay moét tay sang cu bat
vO-1é trén ludi dién ra tu nhién
hon do si dung cung moét
nhém ¢ dudi vai va khdp ¢é

tay tuong dong.

Nhugc diém: Boi hoi siic manh
co ba vai, cd tam dau va cang
tay cuc Idn; diém ti€p xic
bong bat budc phai & rat xa
phia trudc co thé, khién ngudi
choi dé bi ap dao khi déi
phuong ép nhitng dudng

bdng xody nay cao qua vai.
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Trai tay hai tay:

Uu diém: Si dung canh tay
khong thuan (thudng la tay
trai cta ngudi thuan tay phai)
dé dan hudng va tao luc day
nhu mot cu thuan tay tha hai.

Diéu nay mang lai su én dinh
co hoc tuyét vai, kha nang xu
ly xudt sac cac dudng bong
cao ngang nguc va tra giao
béng sdm sét ngay ca khi bi

doi phuong don ép vao thé bi.

Nhugc diém: Tam véi bi gidi
han bdi viéc hai tay cung gilt
can vgt; doi hdi bé chan phai
di chuyén nhanh va chuan xac

hon dé ap sat vi tri bong.

Két luan khoa hoc: Ngugi mdi
bat dau va tré em nén tiép can
bang cu trai hai tay dé trg luc
c6t séng va phat trién can
bang hai bén ban ciu co thé,
trong khi nhitng ngudi chai cé

nén tang thé luc va kha nang
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can thgi gian xuat sac hoan
toan cé thé chinh phuc cd trai

mot tay thanh thoat.

Hinh 6: Phan tich co sinh
hoc cu trai tay hai tay.
Su khdc biét gidra cu

danh kém hiéu qua
(thiéu xoay hong) va cu
ddnh chudn muc (khai
thdc tron ven mé-men

xodn thdn trén).
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Phan lll: Vat Ly Caa Do Xoay & Co Hoc Cu Vo-Lé

Hoan Hao

Hinh 7: So sanh diém
tiép xuc bong. Cu trai
tay mét tay doi hoi tiép
xtc béng xa han vé phia
trudc so vdi cu trai tay
hai tay dé duy tri su
khéa chac cua khdp cd

tay.

Phan tich khi dong hoc va hiéu ung Magnus trong cac duong bong xody cudn (Topspin) va
xody cat (Slice); co hoc than trén va ky thudt bat vé-1é téi gian

Tennis Future Lab - Vién Nghién C&u Quan Vgt Tuong Lai
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| 7. Vat Ly Cia Do Xoay: Hiéu Ung Magnus & Quy Pao Bay Cliia Bong

Hiéu dugc ca ché khi dong hoc clia dd xody la budc nhdy vot ngan cach gilta mét ngudi
chai phong trao nghiép du va mot van dong vién thi dau chuyén nghiép.

Trai bong ni khi bay trong khong khi tao ra ma sat véi I6p 16ng xu xi trén bé mat cta né.

Tién si Groppel gidi thich hién tugng nay thong qua Dinh luat Bernoulli va Hiéu Ung
Magnus:

Cd ché cua Cu xoay cudn (Topspin):

Khi vot quét tir dudi lén trén va ludt qua mat sau qua bong, bong sé quay tron vé phia
trudc theo chiéu kim déng ho.

Khéng khi di chuyén qua dinh qua béng sé bi can trg béi chiéu quay cua bong, lam van téc

dong khi giam xudéng va ap suat khong khi tang lén.

Ngugc lai, dong khi & day qua béng chuyén déng cung chiéu véi chiéu quay, khién van téc

khi tang vot va ap suat giam manh.

Su chénh léch ap sudt nay sinh ra mot luc kéo khi déng hoc hudng thang xuéng dudi

(Downforce), ép qua bong roi cam xuéng san véi quy dao cong hinh cau vong.

Nha& dé, ngudi chai c6 thé danh béng bay cao hon mép Iudi tir nlta mét dén mét mét véi

téc d6 kinh hoang ma béng van rdc an toan vao sau trong phan san déi phuong.
Co ché ctia Cu xoay cat (Backspin hay Slice):

Khi mat vot di chuyén tlr trén cao xuéng thap va can vao day bong, bong sé quay ngudc

chiéu kim déng hoé.
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Ap suat dugi day bong tré nén cao han &p suat trén dinh béng, tao ra luc nang khi dong
hoc (Lift force) gitp bong bay la [a mat lugi va luét di rat lau trong khong khi.

Khi cham dat, ma sat khién qua bdéng trugt dai va ndy rat thap, budéc déi phucong phai
khuyu g6i sau dé xic bong lén tir vi tri dudi tam ludi.
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Hinh 8: Vat ly dé xody va Hiéu ting Magnus. Ap sudt chénh léch gitta phan trén va phdn dudi
qua béng ép quy dao béng cuén cam xudng sdn an toan trén lUdi.
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Hinh 9: Quy dao va do sau cua béng xody cudn (Topspin). Géc ndng cao qua mép ludi tao

bién dé an toan [6n ma béng van cam sdu sat vach baseline.

| 8. CG V6-Lé Hién Pai: Bo Tay C6 Pinh & Nghé Thuat Pén Chin Trén LuGi

Mot trong nhitng sai Iam chét ngusi pho bién nhat cla cac tay vot khi budc 1én [udi la viéc
c6 gang vung vot ra sau that rong nhu khi diing danh bong & cudi san.
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Tién si Groppel chi ra rang: Trén ludi, thai gian phan xa clGia ban bi rit ngan xuéng chi con

chua day mét phan ba gidy; moi chuyén déng vung vat du thira sé bién thanh tham hoa.

Cac nguyén tac ca sinh hoc cua cu vo-1é dinh cao:

BO tay c6 dinh va Bong tac don chan t6i gian (Compact Punching):

Dau vot phai ludbn nam phia trén khdp c6 tay va & truéc tam nhin ciia mat.

Ngugdi chai khéng "danh" vao qua bdng; ho dung luc cla toan bd co thé dé "ddn chan” va

truyén xung luc xuyén qua tam qua bong.

Khép c6 tay phai dugc khda chat & goc xién hudng 1én (Layback position) dé ngan mat vot
bi rung ra hoac lat nglta khi ti€p xtc véi nhitng cu vut bong cuc manh cua déi phuang.

B6 chan va Budc chuyén giao (Cross-step):

CU vO-lé khéng thé hoan thién néu doi chan diing chét mot ché.

Ngay khi bong bay qua lugi, ngudi chai thyc hién mot budc chéo chan (chan trai budc
chéo sang phai déi vGi ci vo-lé thuan tay cla ngudi thuan tay phai) dé dua toan bd trong
tam cd thé tién vao de bep dudng bong.

Nghé thuat Drop Volley va Half Volley:

Khi d6i phuong lui qua sdu phia sau vach cudi san, ngudi chai tha 1dng ¢ tay vao mot
phan tram gidy cudi cung dé triét tiéu toan bd doéng lugng ca hoc cla bdong, khién qua
bdng rai nhe tua 16ng hong ngay sat chan ludi.

Dai vGi ci demi-volley (Half volley), ngudi chai ha thap toan bo trong tdm co thé bang cach
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gap sau khdép hang va dau goi ch khéng dugc cui gap lung, dén bat bong ngay khoanh

khac bong viura nay 1én khéi mat dat.

Hinh 10: Tdi trong van dong va déng luc hoc thi dau. Dir liéu phan tich thoi lugng va s6 lan
cham vgt khang dinh vai tro cét l6i cua hiéu sudt cd sinh hoc.

Tennis Future Lab - Vién Nghién C&u Quan Vgt Tuong Lai Trang 29 / 36



CO SINH HOC DINH CAO (HIGH TECH TENNIS) — JACK L. GROPPEL, PH.D.

Phan IV: Chuéi Pong Hoc Giao Bong, Ao Tudng vs
Su That & Chuan Muc Nha V6 Pich

Gidi ma chubi déng hoc phat béng téi thuong: Bat nhay, nghiéng vai va xoay up cdng tay
(Pronation); vach trdn cdc dinh kién sai [am va thiét l[dp muc tiéu vé dich

| 9. Chuoi Pong Hoc Ci Giao Bong & Smash: Vii Khi Téi Thugng

CG giao béng la ci danh duy nhat trong mén quan vgt ma ban nam toan quyén kiém soat

tuyét déi vé thai gian, khéng gian va diém dat bong ma khéng bi tac dong bai déi tha.
Tuy nhién, day cling la cG danh phuic tap nhat vé mat phéi hgp ca hoc co thé.

Tién si Groppel phan tich chudi déng hoc lién hoan (Sequential Kinetic Chain) tao nén mét

cU phat bong sam sét:
Giai doan 1: Pap dat tich Iy thé nang (Leg Drive & Loading):

Sc manh cua ci giao béng khéng bat nguon ti canh tay; nd bat nguén tu hai ban chan

dap manh vao mat dat.

Ngudi chai khuyu géi sau dé nap nang lugng dan hoéi vao cac nhém co dui trude va bap

chan.
Giai doan 2: Thé ding cup cd (Trophy Pose) va D6 nghiéng truc vai (Shoulder Tilt):

Khi bong dugc tung 1én & diém cao nhat, vai ném bdéng nhé cao trong khi vai cam vot ha

thap, tao thanh mot dudng chéo géc khoang ba muai dén bon muai lam do.
Su chénh léch nay gilp ca nguc va cd delta dugc kéo cang téi da.

Giai doan 3: Rai vat sau lung (Racket Drop) va Cu vung don bay:

Tennis Future Lab - Vién Nghién C&u Quan Vgt Tuong Lai Trang 30/ 36



CO SINH HOC DINH CAO (HIGH TECH TENNIS) — JACK L. GROPPEL, PH.D.

Khi hai chan dap bat ngudi Ién khong trung, héng xoay md vé phia trudc, kéo theo ba vai.

Cay vaot bi tut lai phia sau va r@i sau xuéng lung (Scratch the back).

Day la thai diém thé nang chuyén héa thanh déng nang vai téc dé chong mat.

Giai doan 4: Tiép xUc trén dinh va Cu xoay Up cang tay (Internal Rotation & Pronation):

Tai diém tiép xtc & d6 vuaon t6i da cla canh tay, cang tay va c6 tay thuc hién mét dong tac

xoay Up tu trong ra ngoai (Pronation) cuc nhanh.

Chinh chuyén déng xoay nay dong gép téi han bén muai phan tram téc d6 dau vot tai thoi

diém va cham, bién qua bdng thanh moét vién dan dai bac xé toac goc san.
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Hinh 11: Chudi déng hoc cti giao béng ctia Boris Becker. Bé gdp sdu ctia khdp géi va géc
nghiéng vai tao don bay khéng 6 khi co thé bdt [én danh béng.
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Hinh 12: Tu thé dung xoay lung ddc trung cua John McEnroe. B4 xodn téi da cta cét séng va
khung chdu gidp tich liy thé ndng xoan théan cuc lon.
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10. Xir Ly Tinh Huéng Khan Cap: Tra Giao Bong Sam Sét & Pét Kich
Lén Ludi

Quan vat dinh cao la tro choi cia nhitng tinh thé hiém ngheo lién mién (Game of continual

dire emergencies).

Ngugi chién thang la ngudi cé kha nang thich (ng ca hoc nhanh nhat khi bi déi phuong
tudc doat thai gian:

Tra giao béng téc do cao (Return of Serve):

Khi d6i mat véi cu giao bong mot tram chin muai cay s6 mét gid, ban khéng co6 thdai gian

dé md vot tron ven.

Ca sinh hoc doi hoi ngudi tra giao béng phai rat ngan bién dé vung vat (Short backswing)
xuéng muec téi thi€u, s dung chinh téc dé khiang khiép clia qua bong déi phuong va
chuyén trong tdm cg thé dé thang vé phia trudc dé phan don sac bén.

Cu danh tiép can (Approach Shot) va Nghé thuat ap dao:

Plung bao gid thyc hién mét cu ti€p can hagi hgt vao gilra san.

Mot cu ti€p can chuan muc phai dua bong di sdu vao goc san hodc can xody cat truat la la

dudi chan doéi phuang, ép ho phai ngtra nguai 16p bédng hoac danh bdéng tu vi tri mat thang
bang.

| 11. Su That vs Ao Tudng (Facts & Fallacies) & Tiéu Chuan Nha V6 Pich

Tién si Jack Groppel vach tran nhiing 4o tudng tai hai da kim ham nguai chagi qua nhiéu thé
hé:
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Ao tudng 1: "C6 dung sitic gong bap tay dé danh bong manh hon".

Su that: Co bap bi géng cling sé lam cham téc do co that cua sgi ca, triét tiéu su linh hoat

cua khdp co tay va lam tut giam toc dé dau vot.

Chi c6 su tha ldng c6 chl dich két hgp vai chudi dong hoc nhip nhang méi giai phong
dugc gia toc t6i thugng.

Ao tudng 2: "Mat ban cé thé nhin thdy qua bong cham vao mét ludi vot".
Sy that: Thai gian bdéng luu trén day chi kéo dai tu bén dén bdy phan nghin giay
(Millisecond) — mét khoang thai gian qua ngan ngli ma mat ngudi va hé than kinh thi giac

khong thé nao xt ly kip.

Viéc "gilt dau cé dinh" khong phai dé nhin thay diém ti€ép xic, ma la dé gilt cho truc quay

c thé va mat phang vung vat khéng bi xé 1éch trudc va cham.

Thong diép cot tir ctia High Tech Tennis:

Hay hiéu co thé ban nhu mét hé thong vat ly hoan my.

Hay dé cay vot lam viéc thay cho ca bap cla ban bang cach téi uu hdéa don bay, do xoay

goc va quan tinh.

Khi khoa hoc thé thao hoa quyén clng y chi kién dinh, ban khéng chi trd thanh mét tay vot

gidi han — ban da san sang cho dinh cao cla nhitng nha vé dich.
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Hinh 13: Hiéu sudt truyén ndng lugng trong chubi déng hoc. Su’ vdn déng thiéu nhip nhang
khéng chi gay l6i danh béng ma con tao xung luc phd hiy khdp co.
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