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Budc Chuyén Minh Clla Quan Vgt Tuang Lai — Paradigm Shift for Future Tennis

Phan I: Hién Tugng Roger Federer & Co Sinh Hoc Co Bap Cot Loi

Khdm phd vi khi bi mat cia Federer tai Wimbledon, gidi ma chudi déng hoc roi da va vach tran huyén thoai phi khoa

hoc vé tri nhé co bap

1. Chuong 1: Hién Tugng Roger Federer & Vi Khi Bi Mat

Tran chung két lich s Wimbledon 2009 kéo dai nam set gilta Roger Federer va Andy Roddick la mét trong
nhitng c6t méc vi dai nhat ctia nén khoa hoc quén vat hién dai.

Federer két thuc tran dau vai mot tram 1é bay diém chién thang (winners) va chi pham ba muai tam 16i ty danh
hong (unforced errors), dat ty 1é hiéu qua W/E phi thudng Ién t&i hai phay tam. Trong khi d6, Andy Roddick s&
hitu ci giao bdng sam sét bac nhat lich st v&i bay muai tu di€m winner nhung bi ap dao bdi su chuan xac tuyét

doi clia Federer.

Phan tich co sinh hoc va than kinh sinh Iy hoc chi ra rang: vi khi bi mat clia cl giao béng Federer khéng nam &
stic manh cd bap thd thién, ma nam & tinh lién tuc cta chudi truyén déng dang roi da (Whip-like Proximal-to-
Distal Chain).

Péng lugng dudc khdi phat ti mat dat qua khdp c6 chan, khép goi, khdp héng, truyén 1én cot séng, xoay khdp
vai va cudi ciing phéng thich qua cang tay va mét vot véi van téc goc cuc dai.

Bén canh do, phan xa cang co gian nd (Stretch-Reflex) cua 16ng nguc va khép vai dugc tich Iy hoan hao tai

diém roi dau vot sau lung, gilp Federer tao ra t6c d6 dau vot khing khiép ma co thé van duy tri trang thai tha
Idng thanh thoat nhu mot v cong ballet.
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Hinh 1: Phan tich cd sinh hoc chubi déng hoc dang roi da (Whip-like Movement) va phan xa cing g co rat (Stretch-Reflex) —
chia khda tao nén cu giao bong sam sét va su thanh thoat cta cac huyén thoai.

2. Chuong 2: Cau Tric Co Bap & Vach Tran Huyén Thoai "“Tri Nhé Co Bap™

Dudi gbc nhin than kinh hoc thuc nghiém chinh xac, thuat nglr "tri nhé co bap" (Muscle Memory) vén rat phd
bién trong gidi huan luyén vién phong trao thuc chat la moét sy ngd nhan hoan toan phi khoa hoc.

Co bap khéng hé c6 bat ky té bao than kinh nao cé kha nang luu trit ky Gc van dong. Néu cac dudng dan truyén

An

than kinh van déng tur tly séng bi tén thuong, toan bd "tri nhé ca bap” sé bién mat ngay lap tuc.

T4t ca cac ky nang van dong phuc tap, théi quen ky thuat va cdm giac béng tinh té€ déu dugc mé hoa va luu trit
duy nhat trong mang ludi ncg-ron cta hé than kinh trung uong va vo ndo van déng (Motor Cortex). Co bap don
thuan 1a nhitng bé phan thuc thi ¢ hoc chdp hanh ménh 1énh xung dién tir ndo bd.

Cau tric cg xuang cla con ngudi bao gom ba I6p mo lién két collagen: Epimysium bao boc toan bd khéi co,

Perimysium phan chia cac bd sgi cg (Fasciculi), va Endomysium bao boc ting sgi co dan |é.
Su phan héa gitra cac sgi ca co rut cham (Type | - Slow Twitch) bén bi hiéu khi va céc sgi ca co rat nhanh (Type

lla, llb - Fast Twitch) boc phat ky khi dinh hinh t8c dé phan xa va sitc manh bung né cla tiing tay vat trén san
dau.
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Hinh 2: C4u trdc vi mé cua hé co xuang — Epimysium, Perimysium va Endomysium cing mang ludi mao mach va dau day than
kinh chi phéi chuyén déng cd hoc.
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Phan II: Bac Tu Do Khép Xuong & Pong Luc Hoc Newton-Euler Cua
Qua Béng

Mé hinh héa hé théng co thé da vat thé, kiém sodt can bdng ddng hoc va gidi ma phuaong trinh chuyén déng cua qua
béng trong khéng gian 3 chiéu

3. Chuong 5: Pon Vi Co Sinh Hoc & Bac Tu Do Cia Cac Khép Xuong (Degrees-of-Freedom)

Dé hiéu dudc sy phirc tap cia chuyén ddng quan vat, ching ta phai mé hinh hda co thé con ngudi nhu mot hé
théng lién két da vat thé khép ndi linh hoat (Multi-Body Linked System).

Mbi khdp xuong s& hitu cac bac tu do quay (Rotational Degrees-of-Freedom - DOF) riéng biét:

Khdp vai la moét khdp cau phic hgp s& hitu ba béac tu do hoan chinh: gap-dudi (flexion-extension), dang-khép
(abduction-adduction) va xoay trong-xoay ngoai (internal-external rotation).

Khdp khuyu tay s& hitu hai bac tu do: gap dudi khdp ban & va xoay sdp nglra cang tay quanh xuong quay va
xuang tru.

Khép c6 tay dong gdp thém hai bac tu do: gap long ban tay-gap mu ban tay va nghiéng tru-nghiéng quay.

Tong cdng, chi riéng canh tay cam vat da s hitu téi bay bac tu do co hoc! Diéu nay giai thich tai sao cing mét
cu danh, ngudi chai c6 thé tao ra vo sé bién thé quy dao khac nhau.

Nhiém vu clia qua trinh rén luyén ky thuat dinh cao la "déng bang" cac bac tu do du thira tai thdi diém va cham
dé tao sy 6n dinh co hoc ving chac.

Bén canh dé, su can bang déng hoc (Dynamical Balance) doi héi trong tdm co thé (Center of Mass) phai luén

dugc dinh vi chudn xac bén trén da giac ho trg cia ban chan, phan biét ré rang giita mé-men luc quay (Torque)
va dong lugng tinh tién (Linear Momentum).
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Ball-and-Socket Joint

Hinge Towmt

Hinh 3: Cac bac tu do (Degrees-of-Freedom) trong cac khép xuong chinh — nén tang toan ca hoc gitp t6i uu hda chubi truyén

luc tir chan 1én tay cam vgt.

4. Pong Luc Hoc Newton-Euler Ciia Qua Béng Tennis

Qua bdng tennis sau khi r&i mat day vot hoat ddng nhu moét vat thé ran ty do trong khéng gian ba chiéu, tuan
thu nghiém ngat hé phuang trinh vi phan Newton-Euler.

Ba luc vat ly chd dao chi phéi dudng bay clia qua béng:

Thi nhat, trong luc Trai Dat kéo qua bdng roi xuéng theo gia toc trong trudng.

Th hai, luc can khi dong hoc (Aerodynamic Drag Force) lam suy gidam van téc bay tinh tién clia qua bong theo
binh phuong téc dé. L8p 16ng ni xu trén bé mat qua bong tao ra I8p bién hén loan (Turbulent Boundary Layer)

gidp 6n dinh quy dao bay.

Thi ba, luc ndng Magnus (Magnus Force): khi qua bong xody tron quanh truc trong dong khéng khi, sy chénh
léch ap suét tinh gilta hai bé mat trén va dudi sé tao ra mot luc vuéng goc véi hudng bay.

Trong cU danh xoay cubn (Topspin): qua bdng xody vé phia trudc khién van téc khong khi & mat trén chdm hon
mat dudi, tao ra viing ap suat cao phia trén dé qua béng cam phap xudng san véi gbc ndy déc ding va phong

vot [én cao.

Ngugc lai, trong cu danh cat xody ngugc (Backhand Slice): luc Magnus hudng [én trén nang qua bong luét la la
mat ludi va trugt thap sat mat san.
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Hinh 4: Dong luc hoc Newton-Euler cia qua béng tennis — mo hinh hda cac vector van toc, van toc goc xoay va luc nang khi
dong hoc Magnus Effect trong khong gian.
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Phan lll: Kiém Soat Than Kinh Van Déng & Vii Khi Téi Thugng

Giai ma cung phan xa tay séng, lién két no-ron ndo b va phan tich co ché tgo téc dp 155 MPH trong ct giao béng cta
Andy Roddick

5. Chuong 6: Quy Luat Piéu Khién Than Kinh Van Péng (Neuro-motor Control)

Moi ci danh hoan hao bat dau tir moét chudi xung dién siéu viét khdi phat tai vo ndo van dong (Motor Cortex),
chay doc qua tay s6ng va phan phéi téi hang ngan don vi van déng co bap (Motor Units).

Tuy nhién, thai gian dé mo6t tin hiéu than kinh di tir mat 1én ndo bd, x{r ly y thirc va truyén xudng canh tay mat
khoang hai trdm mili-gidy. Trong cac pha giao bong va tra béng téc d6 cao, khoang thai gian nay la qua cham.

Céc tay vat dang cap thé gidi van hanh dua trén "Cung Phan Xa Tly S6ng" (The Spinal Reflex Arc) va cadc mach
than kinh tién dinh (Feedforward Neural Circuits).

Hé théng cam thu ban thé bao gém cac thoi cd (Muscle Spindles) do dé gian co va cd quan thu cam gan Golgi
(Golgi Tendon Organs) do luc cang gan. Khi ca bap bi kéo cang dét ngét trong giai doan lay da md vat, thoi co
sé kich hoat moét xung phan xa tly séng khién ca bap co rdt manh mé gap déi ma khong can chd 1énh tir ndo
bé.

Day chinh la "mat xich bi lang quén" (The Missing Link) giai thich tai sao nhiing tay vgt hang dau cé thé phan xa
va danh trd nhitng qua béng sam sét nhu mét ban nang ty déng hoan toan.
6. Chuong 13: Hién Tugng Giao Bong Andy Roddick & Nghé Thuat Tra Giao Béng

Hién tugng cu giao bdéng dat ky luc mét tram nam muai lam dam mot gid ctia Andy Roddick la minh chiing dinh
cao cho su két hgp gilta sttc manh cd sinh hoc va téc d6 than kinh.

Cl giao bdng clia Roddick c6 hai yéu té vat ly dac thu lam nén sy khac biét:
Thi nhat, chuyén déng uén cong gap ngudi dang don bay ngan: Roddick st dung bién dé6 md vot sau lung rat
gon gang, nhung bu lai, géc nghiéng cla than trén va dé xoan ctia khung chiu dat t&i mic cuc han. Cot séng va

cac nhém ca lién suan tich Ity nang lugng thé nang dan hdi khéng 16 nhu mot chiéc 16 xo nén chat.

Th hai, gia t6c gdc bung né clia khdp vai va cang tay: tai khoanh khac phéng ngusi Ién dén béng, céng tay cla
anh xoay sap (Pronation) véi téc dé gdc vugt ngudng hai ngan dé mai gidy.

D€ rén luyén vii khi nay, cac bai tap plyometric ném bong ta qua dau (Medicine Ball Slams) va bai tap khang luc
day dan hoi téc do cao 1a nhitng phuong phap hiéu qua nhat dé xay dung chudi déng hoc bédc phat.

DaGi véi cu tra giao bdng (The Return of Serve): ngudi chgi phai déi mat véi phan xa phic hgp (Complex Reaction

Time). Chia khéa then chét la rat ngan t6i da bién dd chuyén dong: khda cling cé tay, xoay vai don bdng va sur
dung toan bd luc béng clia d6i phuong dé phan cdng ngugc lai vao goc san sau.
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Phan IV: Chién Thuat C& Chép, Sinh Ly Nang Lugng & Tam Ly Hoc
Tuong Lai

Quiy ludt ra quyét dinh dudi mét trdm ndm mudai mili-gidy, co ché chuyén héa ndng lugng té bdo va tdm ly hoc than kinh
nhan thuc dinh cao

7. Chuong 14: Quy Luat Ca Chdp (The Law of Blitz-Chess)

Quén vt dinh cao thé hé méi thuc chat 1a mot van cd chdp (Blitz-Chess) van dong & cudng dé thé luc cling cuc.

Trong mét van cd chdp thong thudng, ky tha cd vai gidy dé tinh todn nudc di. Nhung trén san tennis, mét tay
vot chi ¢ khoang mot tram dén mot tram nam muai mili-gidy dé dua ra quyét dinh: lua chon qua danh, diéu
chinh do xody, goc danh va vi tri rci cia qua béng.

B6 ndo cla cac nha vé dich khong tinh toan tiing dudng bay mot cach cham chap; ho st dung cg ché "Nhéan
Dién Khuén Mau Hinh Khéi" (Pattern Recognition).

Bang cach quan sat goc xoay cla vai déi thu, vi tri ti€p xic bong va hudng nay dau vet, tiém thic cla tay vot
dang cap cao da gidi ma dugc quy dao bong trudc khi béng bay qua ludi nira chang dudng.

Diéu nay cho phép ho di chuyén dén dau trudc hang mét va luén cé mat tai diém rai ly tudng véi phong thai
ung dung dinh dac.

8. Chuong 20: Sinh Ly Hoc Nang Lugng Quan Vot & Phuc Hoi Té Bao

Hiéu suat thi dau quan vot dua trén sy tuong tac phic hgp cla ba hé théng nang lugng sinh hda bén trong té
bao sagi co:

Hé théng Phosphagen (ATP-CP): cung cdp nang lugng bung né tdc thdi cho cac cl giao bong sdm sét va nhiing
pha but téc tr mot dén ba gidy. Nguén du trir creatine phosphate can kiét rat nhanh nhung c6 thé tai tao téi
bay mugi phan tram trong vong hai muoi gidy nghi gilta cac diém sé.

Hé théng Budng phan ky khi (Glycolytic System): duy tri cong suat van déng cho cac loat giang co kéo dai tur
mudi dén ba muai gidy. Qua trinh nay san sinh axit lactic va ion hydro lam gidam dé pH trong co bap, gay ra cam
gidac mdi cd bdng rat.

Hé théng Oxy hda hiéu khi (Oxidative System): dong vai tro nén tang bén bi duy tri chuyén hda nang lugng
trong cac tran dau marathon kéo dai bén dén nam tiéng dong ho, déng thai don dep cac san pham phu chuyén
héa trong cac quang nghi gilta game.

M6t ché do dinh dudng giau carbohydrate phiic hgp, bu dap dién giai kip thai va ren luyén thé luc ngat quang
ky khi cudng dé cao (HIIT) la chia khéa dé duy tri ngudn nang lugng déi dao tir dau tran dén diém sé cudi cung.

9. Tam Ly Hoc Than Kinh Nhan Thirc & Ban Linh Quan Vgt Tucng Lai

Ranh gidi gitra chién thang vinh quang va that bai cay dang trong quan vgt tuong lai dugc quyét dinh tai giao
dién tam ly hoc than kinh nhan thiic (Cognitive Neuro-Psychology).
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Khi ding trudc nhitng diém sé sinh ti (Match Point hay Break Point), hach hanh nhan (Amygdala) trong ndo bd
c6 xu hudng kich hoat phan (ng sg hai va cang cling cd bap ngoai y muén.

D€ ki€m soéat trang thai kich thich than kinh (Arousal Level), cac nha vé dich ap dung phuong phap phan hai sinh
hoc (Biofeedback) va ky thuat tha diéu hoa nhip tim: hit sdu bén gidy, gilt bén gidy va thd cham sau gidy dé kich
thich day than kinh phé vi (Vagus Nerve), lap tic ha nhip tim xuéng vung t6i uu tr mét trdm mudi dén moét tram

ba mudi nhip méi phut.

Trang thai Tap trung Tuyét déi (Hyper-Focus / Flow State) cho phép ngugi chgi nhin nhan san ddu nhu md réng
ra, thai gian nhu troi chdm lai va tiing cir dong cua déi thu trd nén rd rang va dé doan dinh.

Do chinh la budc chuyén minh vi dai (Paradigm Shift) dua mét ngudi chai binh thudng trd thanh mét chién binh
bat kha chién bai trén san dau dinh cao!
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