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Tom tat
Ghé d4u ba chan khong bao gio cap kénh. Ghé bén chén thi c6. Tl mot quan sat gian di d6, mot khung huan luyén da
ra doi: ba diém xac dinh mot mat phang, diém thit tw gy bat 6n néu khong dong phang; vi vay hay don luc vao mot

chén, dung hai tay dinh nghia mét phang vung vot, va thu mot tay sat nguoi.
HO0 so nay ton trong khung d6 du dé dem no ra kiém tra. N6 lam ba viéc ma ban gdoc chwa lam.

Thit nhat, né tach ba cdu héi ma khung gop lam mét. Cum "3 so véi 4 diém" ddng thoi vién dan tinh xdc dinh hinh hoc
(ba diém khong thing hang xac dinh mot mat phang; diém thi tw lam hé thira rang budc), tinh di ciia tw the'(da gidc d&
cang 16n cang 6n dinh), va tw do quay (cang it diém tiép xac, truc quay cang tw do). Day 1a ba bai toan véat ly khac nhau
véiba cau trd 10i khac nhau — va & moét di€ém, ching ngugc chiéu nhau: trong tinh hoc, thém diém tiép xtc la thém 6n
dinh; trong dong hoc quay, thém diém tiép xtc la thém rang budc. Noi dung that sy ctia khung khong phai "ba t&t hon
bdn", ma sic nét hon: cAu hinh t8i wu 1a cdu hinh cé rang budc tdi thiéu ma van da cho yéu cau 6n dinh ctia nhiém

vu. Doc theo cach nay, moi mau thuan bé ngoai trong gidi huén luyén déu ty tan.

Thit hai, n6 sita chd yéu nhat cia phan hinh hoc. Hai tay khong dinh nghia mot mit phang. Hai diém xac dinh mot
duwong thing; mat phang can diém thtr ba khong thang hang. Diém thit ba @6 1a dwong vai (hodc dau vot). Day khong
phai chuyén ciu chit: nd d6i cau 1énh tir "hai tay dua lén" thanh "hai tay va nguc tao thanh mét dia", va né giai thich vi
sao tay khong thuan vang khoi mat phang lai pha ct danh dit doi, trong khi ban tay thit hai nam trén cin vt — nhw &
backhand hai tay — lai hoan toan én dinh.

Tht ba, n6 kiém toan nim nguyén ly va bio cio ding nhitng gi tim dwgc. Y vin ung ho manh mé ménh dé ding
chin, nhung ung hd yéu, tham chi khdng ung hd, ménh dé don liec vao mot chin cu thé. Y van ung hd dé'rong dé’can bang,
nhung chi trong mot dai, vi mo réng dé lam taing mo-men quén tinh va lam chdm d6i hudéng. Vay vin ung hd dong
tac thu tay nhw mot thao tac lam giam mo-men quan tinh toan than — nhung khong cé nghién cttu tennis nao cho
thay thu tay khong thuén lam tang van t6c goc cta than trén. Thi nghiém t6t nhat hién ¢é vé thoi diém thu tay tung
bong lai cho thdy né thay d6i duwong tung bong va nhip diéu ct giao, chit khong thay ddi dong hoc dau va than. Chd
nao khung chi 1a suy luan vat Iy chit khong phai hiéu tng da do, h6 so nay ghi 16, kém mttc bang chiing, ngay trén

trang.

K&t qua khong phai mot cudc "béc phét'. Khung van ding vitng — nhung & dang da duoc dinh nghia lai. Cai con lai
la mo6t mé hinh bao vé duwog, ¢6 tén, cd co ché, cd ham chi phi do duoce, ¢6 dy dodn dinh luong, va cd danh séch minh
bach nhiing thi nghiém c6 thé bac bo no.

Tir khoéa: d€ d6 - rang budc chinh xac - phan luc mat dat - chudi dong hoc - md-men quan tinh - mét phang vung vot -

don lwec moét chan - co sinh hoc tennis

Céch doc ho so nay

Néu ban 1a... Poc

Huén luyén vién can dung ngay §10-§15 (hé thdng tng dung), §13 (cau 1énh), §14 (d&u hiéu 16i)
HLV muén hiéu ly 1& §3-§7

Nha nghién cttu §4-8§9, §22-§24

Nguoi thiét ké chuong trinh §10-§21

Nguoi xay kho tri thitc song ngt Toan bo, cong Phu luc C (thuat ngt)
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Thang mttc bang ching

Mbi khang dinh quan trong trong h6 so déu mang mdt mitc. Mtic quyét dinh HLV duoc phép néi gi.

Mitc Y nghia HLV duoc néi

A Do trén VDV tennis, 14p lai dwoc hodc ¢d mau 1én, ding van dé "Nghién cttu cho thay..."

B Do trén VDV tennis, mot nghién ctru hoac mau hep "Mot nghién cttu cho thay..."
C Co sinh hoc ph6 quat da viing, suy ra cho tennis "Vat ly noi rf?mg. L

D Gido diéu huén luyén / dong thuén chuyén gia, chua do "Pa s8 HLV day ring..."

X Khéng dinh trong tai liéu g6c nhung bi bang chiing hodc chinh hinh hoc ctia né pht dinh Khoéng ndi; noéi theo ban hiéu chinh

Vé cac con s6

C6 hai loai s8 trong ho so. S8 do dugc dén tir y van trich dan. S8 mé hinh héa dén ti tinh todn nguyén ly tht nhat ¢ §10-
§13 va script analysis/triplane_model.py; day la uéc luong bac d6 1on dua trén gia thiét c6 ghi rd, va Phu luc A liét
ké toan bo gia thiét. Khong dwgc trich s mé hinh nhw thé 1a s6 do. Chinh sy phan biét nay 1a muc dich cta ca ho so.

Phan I — Xuét phat di€m va phwong phap

1. Quan sat ban dau

Ban gGc phat biéu quan sét rat gon:

"3 diém tao thanh mot mit phang, diém thit 4 sé lam co thé kém 6n dinh néu khong cting mit phang. Diéu nay
gidng nhw ghé ddu 3 chan va ghé 4 chan. Ung dung trong tennis: mot chan phai dugc don luc hoan toan tai mot
thoi diém, va hai tay tao thanh mot mit phang cho duong vung vot. Néu don luc hai chan, ching phai dang
rong dé on dinh. Va mot tay phai 6 sat nguoi, thu vao khi giao bong va kéo vao khi danh groundstroke.”

Bon khéng dinh dugc nén trong moét doan, va ching khac loai nhau:
1. Khang dinh hinh hoc — ba diém xac dinh mdt mat phang; diém thit tu thira rang budc trir khi dong phéng.
2. thmg dinh don lwc — mdi ltc chi nén don lyc vao mét chan.
3. Khang dinh bu dap — néu don hai chan, chting phai dang rong.
4. Khang dinh mit phang va thu tay — hai tay dinh nghia mit phang; mot tay phai ¢ gan truc.
Quan sat nay that sy t6t. N6 thudc loai loai suy lién mién — dung kiéu thao tdc da dua gian khung tir nghé méc vao

két cdu cdng trinh. Céi nd con thiéu 1a bude bién loai suy thanh mo hinh: néi rd dai lugng nao dwgce bao toan, dai
lwgng nao bi danh d6i, va diéu gi sé duoc tinh 1a bang chitng chdng lai noé.

Do 1a cong viéc ctia ho so nay.

2. Phwong phap

Pham vi. Khung ap dung cho san xuédt cti ddnh ¢ VDV trudng thanh, khong khuyét tat: forehand, backhand mét va hai
tay, giao béng, d& giao bong, volley, smash, va di chuyén gitta chiing. Khong ban téi: tennis xe lan, ngudng phat trién

Itra tudi, phac d6 phuc hoi chan thuong, hay thiét bi.
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Ba nguén dau vao. (i) Chinh cdc tai liéu khung — ban markdown tiéng Anh, ban Word tiéng Anh, ban PDF tiéng Viét
— duoc xem la d6i twgng nghién ciru, khong phai thdm quyén. (ii) Kho tri thiic Tennis Unified: 1.000 bai trén muwoi
nhanh, trong d6 cdc nhanh co sinh hoc, di chuyén, forehand, backhand va giao béng duoc tra cttu cho tiing khang
dinh. (iii) Y vén co sinh hoc tennis binh duyét, d6i chiéu véi ban ghi thu muc goc.

Hai sy bt d6i xtng c6 cht y. Thit nhat, kho tri thiic dugc xem 1a bang ching thir cip xuyén sudt. N6 1a tang tong hop;
khi né mau thuan véi mot nghién ctiru gdc, nghién cttru gdc thang. Piéu nay quan trong vi §15 phat hién kho tri thiic tw
mau thuin ding ¢ nhitng khang dinh dang ban. Thit hai, ho so phan biét xuyén sudt gitra cdi di do va cdi duoc suy ra, vi
stic thuyét phuc ctia khung phan 16n dén tir nhiing suy luan doc lén nghe nhu s6 do.

HO6 so nay khong phai gi. Khong phai tong quan y van (du ¢6 chita mot phan), khong phai gido trinh huan luyén (du
két thtic nhu mot giao trinh). Day 1a mot bai kiém tra chiu lyc: c§ gang dung phién ban manh nhat ctia khung ma
bang chting con chdng d6 dugc, va ddnh dau 16 chd phién ban d6 dimng lai.
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Phan II — Hinh hoc, doc cho ding

3. Dinh ly ba di€m ndi gi va khong néi gi
Dinh ly Euclid 1a hién nhién va khong tranh cai: qua ba diém khong thang hang bat ky trong khong gian c6 ding mot
mit phéng. Hai diém xac dinh mot dwong; thém mot diém ngoai duong d6 thi xac dinh mat phang. Bén diém néi

chung khéng xac dinh gi ca, vi diém tht tu thuong ndm ngoai mat phang cta ba diém dau.

Khung doc dinh ly ndy nhw mot dinh 1y 6n dinh — ba thi viing, bon thi khong. Cach doc d6 mang vao mot thit dinh
ly khong hé chita. Hinh hoc khéng néi gi vé 8n dinh. N6 néi vé tinh xac dinh: cho ba diém, mat phang la duy nhat va

biét dugc; cho bon diém, hé thira xac dinh va néi chung vd nghiém.

Tinh xdc dinh va tinh 6n dinh la hai thudc tinh khac nhau, va viéc gdp chiing 1a chd truot khai niém trung tam cta

khung. Chd truot nay lai mau mé, vi stta nd sé tao ra y tudng hay nhat ciia khung — nhung phai stra.

3.1 Ghé dau va ghé tua, giai thich cho dung

Vi sao ghéba chan khong cdp kénh trén nén gb ghé? Khong phai vi ba la con s6 thiéng, ciing khong phai vi "hinh tam
giac 1 hinh viing" theo nghia 1ong ma giéi huan luyén hay néi. Ma vi ba diém luon dong phang. Ba diém bat ky trong
khong gian déu nam trong mot mat phang nao d6; mat dat dudi ba chan, du go ghé dén dau, van tuong thich véi mot

chiéc ghé ciing dat tron trén ca ba. Khong ¢ mau thuan nao can giai.

Ghébon chan trén cung mat dat d6 cd van dé: bon chan, mot mat ghé ciing, va mot mat dat ndéi chung khong phai mat
phang ma bon chan doi hoi. Ghé khong thé thoa man ca bon tiép xtc cuing Itic. N6 dit 1én ba chan va nhac chan thi tw.

D¢ 1a cap kénh.

Tén ky thuat ctia nguyén ly nay la rang budc chinh xac (exact constraint), va né la mét nganh thiét k& da chin. Mot vat
cing trong khong gian c6 sau bac ty do; mot ngam khir diing sdu bac — khoéng hon, khong kém — dinh vi vat mot
cach duy nhat, 13p lai dugc, va khong sinh noi lyc. Hién thuc kinh dién la khép dong hoc (kinematic coupling): ba
vién bi twa vao ba ranh chir V — ba diém tiép xtc, sdu rang budc, khong thira. Bon diém twa sé khit hon sau rang budc,
va phan du khéng lam ngam cting hon; n6 lam ngam siéu tinh, khién duong truyén luc phu thudc dung sai ché tao
thay viy d6 thiét ké.

bay 1a phién ban dung va manh hon nhiéu ctia buéc mé dau trong khung. Ghé ba chan khéng phai an du cho sy én
dinh. N6 1a mét vi du da giai sdn vé rang budc chinh xac, va gh& bdn chan 1a minh chiing kinh dién vé hé qua caa

thtra rang budc.
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Why 3 Points Define a Stable Plane — 4 Points Can Wobble

Geometric principle for stability and coplanar points

LEFT PANEL RIGHT PANEL
3 POINTS = ALWAYS STABLE 4 POINTS = OVERCONSTRAINED

not coplanar

ol 4 } Point above plane
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Three non-collinear points always define
one unique plane

[3 Points = Always Stable - Defines a Plane ] [4 Points = Overconstrainad - Unstable if not coplanar]

v Stable on any uneven surface — no wobbling X One leg lifts — wobbles on uneven surface

Principle: A plane is defined by 3 non-collinear points. A fourth point adds constraint and can create instability unless all 4 points are coplanar.

Hinh 4 — Ba diém lu6n tim duwoc mit phéng; diém thit tu gay thira rang budc

3.2 Tién dé bi bé sét: do cing
Lap luan ghé dau — ghé twa dua trén mot tién dé khong duoc néu: vat dang xét la cieng. Ghé bon chan cing budc phai
nhédc mot chan, vi né khong thé bién dang dé khép khe ho.

Co thé nguoi khéng céng. Chan c6 dan hodi, khép b bién dd, hé than kinh ¢6 thé dong co dé doi do cting trong vai

chuc mili gidy. Vi vay co thé nguoi khong bao gio thé hién truc tiép ki€u hong ctia ghé. N6 thé hién kiéu con lai.
Thira rang budc c6 hai ki€u hong, va hai kiéu nay trong hoan toan khac nhau.

e Vit cing: tiép xtc tht tw khong thé thuc hién. Khe héd xuat hién. Hong thiy duwoc — cap kénh.

e Vit dan hoi: tiép xtic thit tw dwoc thuc hién, bang bién dang. Khong c6 khe ho. Hong khong thiy dioc — mot ndi
luc duoc tich trong két cau, va duong truyén luc trd nén siéu tinh.

Ep mdt chan ghé& xudng 20 mm dudi mit phang ba chan con lai thi né lo ltng. Ep ding 20 mm d6 vao mot chan dan
hoi c6 do cting k thi tiép xtc thit twe chiu k x 20 mm e nén truede: khoang 4 kN véi chan ghé cling, nhung chi khoang

400 N — hon ntra trong luwong co thé — véi chan nguoi ¢6 dd ciing doc truc thyee t€ khoang 20 N/mm.

Con s6 d6 chinh 1a co ché con thiéu cua khung. Khi VDV duoc day "don déu hai chan” ma hinh hoc khong hop tac, co
thé khong lao dao thdy duoc. N6 nén truedc: hai chan chong nhau, khung chau thanh mét khéi ctiing, khép hong mat

vai tro ban Ié tw do, va tw do quay ma ct danh can bi tiéu vao xung dot ndi tai. VDV cam thay "bi ket", "cting", "vao

bong tré" — khong phai cam gidc nga.
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Overconstraint has two failure modes, and the body uses the second
rigid — visible wobble + compliant - invisible internal force
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Ground unevenness under the 4th contact point (mm)

Hinh 5 — Thtra rang budc c6 hai kiéu hong: cap kénh thay duoc, hodc nén trude khong thdy duoc

Cho stra quan trong nhat. Khung du doan "bon diém lam ban mat 6n dinh". Dy doan chinh x4c 1a: bén diém
1am ban cting, va cai cieng d6 bi tra bang tw do quay. Cai quan sat duoc khdng phai mat thang bang, ma la mat

tw do quay, nhip diéu thoai héa, va mat phang vung bi dit boi ban chan thay vi boi hai tay.

3.3 Hai tay khong tao thanh mot mit phang
Nguyén ly 3 phat biéu: "Mot tay khong thé dinh nghia cti vung. Hai tay dinh nghia mot mat phang.”

Ménh dé dau ding. Ménh dé sau sai ngay theo tién dé ctia chinh khung. Hai diém xac dinh mot duong thang, khong
phai mot mat phang. Mt phing can diém thit ba khong théng hang. Hai tay trén can vot c§ dinh mot duwong trong
khong gian; mat phéng van c6 thé quay tw do quanh duwong d6. Con lai mot bac twe do — va d6 diing 1a bac tw do quyét
dinh d6 nghiéng ctia mat vung.

Day khong phai 16i s6 sdch nho. Day 1a thiéu mét rang budc ngay tai chd khung tw nhan manh nhat, va d6 1a ly do cau
1énh "hai tay dua 1én" thuong khong tao ra mat phang 6n dinh trén thuc t&: VDV da thoéa man yéu cau duoc néu, ma
mét phang van tu do.
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The correction: two hands define a line — three points define the plane

2 points = a LINE 3 points = a PLANE The racket disc
(1 DOF still free) (fully determined) = plane n swing arc

‘shou\der line

P /!
hand 2 hand 2 o \\
" ’
plane fixed \
/
1
\ !
\/
hand 1 hand 1 racket head travels in a disc
hands only: the plane can add the shoulder line and the this is what 'swing plane'
still spin about the hand line disc is locked before you swing actually refers to

Hinh 6b — Hai tay cho mot duong; duwong vai cung cap diém thit ba

Cach stra rat thanh thoat va né ctru lai nguyén ly. Diém thit ba 1a dwong vai — hodc twong dwong, xwwong trc, hodc
dau vot 6 cudi don bay. Mt phang ctia cti vung la mat phang ctia tam giac vai—tay—tay. Hai tay cong nguc 1a bon diém,

nhung hai diém ndm trén duong can vot va diém tha ba la vai; tam gidc mdi 1a d6i tuong ba diém.

Véi chd stra d6, nguyén ly vira dung vira day tot hon:

Ban gdc Ban hiéu chinh

"Hai tay dinh nghia mot mat phéng." "Hai tay va nguc dinh nghia mit phing. Tay dit duong, nguc dit dd nghiéng.”

"Hai tay dua lén." "Hai tay dua 1én va nguc xoay vao bong — dia dugc chdt khi nguce va tay dong thuan.”
Tay kia vang = mat phang chao dao. Tay kia ving = tam gidc bién dang, dd nghiéng ddi, gbc mét vot doi theo.

Va chd stra nay giai thich ngay mot diéu khung goc khong giai thich dwoc: vi sao backhand hai tay 6n dinh. Theo tién
dé gdc, hai tay cong hai chan phai la trueong hop tham hoa thira rang budc. Theo tién dé hiéu chinh, d6 lai 1a truong
hop diing chuin, vi ban tay thit hai khéng phai moét diém tw do trong khong gian — né bi rang budc vao can vot, ma
can vot nam trong mat phang theo ding thiét k&. Ban tay thtt hai la diém thi tw dong phang, va diém thit tw dong
phang chinh la thit tién dé cho phép.

Vay quy tac that ctia khung khong phai "tranh bon diém"". Ma la: moi diém tham gia vao cti vung déu phai nam trén
mjt phang vung; diém nao khong thé nam trén mit phiang d6 thi phai bi loai khéi phuong trinh. Day la quy tic ¢6

sttc du dodn, vi no ndi duoc diém thit tw nao an toan.
3.4 Hé tién dé hiéu chinh
Sé&u tién dé, phat bidu sao cho mdi cai hodc dung hodc sai va cé thé tranh luan.

A1 — Tinh x4c dinh. Mt phang can ba diém khong thang hang. Hai diém xac dinh mot duwong va d€ mat phang quay
ti do quanh duong dé.

A2 — Rang budc chinh xac. Vat ciing duoc dinh vi boi ding sau rang budc. Hon sau khong cting hon; n6 siéu tinh.
Trén vat dan hoi, phan du xudt hién dudi dang ndi luc nén trude chit khong phai khe ho.

A3 — Dan hbi lam héng kiéu khac. O co thé nguoi, thita rang budc khong hién ra nhw lao dao. N6 hién ra nhu dong

co, siéu tinh duong truyén luc, va mét tu do quay.

A4 — To-pb tiép xac quyét dinh truc. Chudi mo (mot diém twa) dé truc quay tu do dét vao chd can. Chudi kin (hai
diém twa) ghim truc vao hinh hoc ctia hai ban chan. S6 diém tiép xtic khong quyét dinh d6 6n dinh; né quyét dinh ai

chon truc.
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A5 — Du dung, khong tdi da hoa. On dinh tinh 12 mot rang budc can thoa, khéng phai mét dai luong can téi da. Vuot
yéu cau ctia nhiém vy, phan dé€ thém chi thém quan tinh va lam chdm d6i hudng.

A6 — Chuyén dong quay phai mua, khong duoc cho thém. Van toc gdc quanh mot truc duoc mua bang cach giam
moé-men quan tinh quanh truc d6. Gia tra la 6n dinh va kha nang kiém soét.

A2, A4 va A5 la ba tién dé chiu lwc. A2 cho co ché. A4 cho cach hiéu ding vé don luc mot chan. A5 cho ciu tra 1oi cho

véan dé thuc nghiém khoé nhat ctia khung — nhitng nghién ctru trong d6 hai chan cho két qua ngang bang mot chan.

4. Ba cau hoi ma khung gop lam mot

Cum "3 so v6i 4 diém" gdi ba cdu hoi ma nha vat ly sé tach riéng.

4.1 Cau hoi mot: tinh xac dinh (hinh hoc)
Can bao nhiéu diém d€ 8 dinh mat phang? Tra 10i: ba, va khong hon. Day 1a A1, va day la s6 hoc. N6 khong lién quan dén thang bang, va
khong néi gi vé chan. Mdi khi khung néi "ba diém xac dinh mat phang", né dang néi vé ca vung, khong phai vé tu thé ding.

4.2 Cau hoi hai: tinh da (tinh hoc)

Dé'c6 dii 16n dé'khoi tam co thé' nam trong do trong sudt cii ddnh khong? Day 1a bai toan da gidc d€ cd dién, va dang hién dai
ctia nd la bién d6 6n dinh cua Hof:

XcoM = CoM + v / wo, v6i wo=(g /1), vab = (mép d&) — XcoM.

On dinh doi b > 0. S8 hang quyét dinh 1a v/wy: co thé di chuyén ngang cang nhanh, khéi tim hiéu dung ctia n6 cang
chiéu xa vé phia trudc, va d€ cang phai rong. Day la Iy do cac test thang bang tinh du béo sai kha nang 6n dinh trong
tennis, va la ly do 10i khuyén "ctt ding yén la an toan" that bai khi phai chay.

4.3 Cau héi ba: tyr do (dong luc hoc quay)

Truc c6 bao nhiéu cich d& dinh hieéng? O day cau tra 10i nguoc lai. Mdi diém tiép xic thém vao déu 1y di mot bac tu do
ctia khung chau. Mot chan tru 1a chudi mé: khung chau cé thé xoay quanh chan d6, va truc quay cé thé nghiéng vao
mat phéng vung. Hai chan tru la chudi kin: khung chéau la mét vong kin gitta hai chan, va truc bi chinh vi tri hai ban

chan quy dinh.

bay khéng phai suy doan; day 1a mo ta ddng hoc chuan, va tennis da dung nd. Stepien va cdng sy mo ta backhand hai
tay la chudi dong hoc kin véi tam bac tw do, backhand mot tay la chudi mé véi bay, véi gbc tach vai-hong am tai
diém tiép xtic & ct hai tay. Backhand hai tay khong phai "thém mot ban tay 1én can". N6 1a mot cd may khac.

Vay ba cau hoi cho ba ciu tra 16i khac nhau, va mot cdp mau thuan truc tiép:

CAu hoi Thém tiép xtic nghia la Khung néi

Tinh xac dinh Khong lién quan (néi vé mit phang vung) "3 diém xac dinh mit phang" v
Tinh hoc On dinh hon "4 diém bat 6n" X

bong hoc quay Kém tu do hon "4 diém bat on" v (dung ly do)

Khung dting vé chuyén dong quay va sai vé tinh hoc, va né da 1ap luan cho chuyén dong quay bang ngén ngi tinh
hoc. D6 1a ngudn gdc ctia moi nham 1an vé sau.
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How the number of supports fixes the rotation axis

OPEN CHAIN - 1 support CLOSED CHAIN : 2 supports OVER-CONSTRAINED - 4 points

I one axis only

\ Al
vy
\ \ pelvis / /
\ //
|
\ \\ 1 l/ /
\load 1 leg”
N
\\ /s

. ,

conhlict

I
bz
I
I
|

both feet planted 2 feet + 2 hands

the loop dictates the axis:
no placement freedom

two feet + two hands that disagree
- internal conflict, not free rotation

axis may be placed anywhere
inside the cone of stability

Hinh 6a — S6'diém twa quyét dinh truc quay nhw thé nao

5. Ngdn sach rang budc
Khi ba cdu héi da dwoc tach, khung cé thé' phdt biéu lai thanh mot bai toi wu duy nhat — diéu ma né vn luén nhim ti.
Méi diém tiép xiic tiéu vao mot ngdn sdch cd dinh. Tai mbi thoi diém, VDV c6 mot s6 rang budc khd dung & mdt dat va qua

cin vot. Tiéu vao 6n dinh thi dwgc dé’lon hon va it nguy co ngd hon. Tiéu vao tw do thi dwgc truc dat tity ¥, cung quay dai hon,
v mét phing do hai tay dinh nghia. Khong thé tiéu cing mot rang budc hai lin.

Hinh thirc héa: dinh nghia chi phi cho cdu hinh C:

J(C) = A - P_bit_on_dinh(C) + (1~ A) - R_rang_budc(C)
trong dé P_bat_on_dinh la xdc sudt (hodc dai lwong thay thé) mat thing bang trong nhi¢m vy, R_rang_budc la mikc cdu hinh
chin chuyén dong quay cin thiét, va A €[0, 1] la trong s6 nhiém ou.

A 1a toan bd van d@, va la tham s§ ma khung g8c thidu. N6 khong phai hing s§ cia VDV; né 1a thudc tinh ctia nhiém vu:

Nhiém vu A (trong s6 6n dinh) CAu hinh t6i vu

Budc tach / tu thé sdn sang ~0,9 Hai chan, rdng — 6n dinh la toan bd cong viéc

Do giao bong ~0,8 Hai chén, rong, thdp; ci quay ngén va dwoc nap truedc

Trwot phong thu, bong xa ~0,7 Hai chan, rdt rong; cti danh la ct1 séng con

Forehand trung tinh ~0,5 Ban md; phan 16n luc 6 chan ngoai, chan trong la diém twa nhe
Forehand tan cong ~0,3 Mo; chan ngoai chiu luc, chan trong nhe

Giao béng (tung dén trophy) ~0,25 Chan trudc 1a diém tua cudi, chan sau tha hodc kéo theo
Volley (d¢anh ngin) ~0,6 Rong, thap, xoay toi thiéu; dé€'lam viéc

Smash ~0,3 Don mdt chan, bat roi dat

Doc bang nay la doc ndi dung that ctia khung. "Dén lwe mét chan" khong phai dinh luat phé quat. N6 la cau tra loi
ding & A thap, va "dé hai chan rong" 1a cau tra 10i dung 6 A cao — va cing mdt VDV, trong cing mot pha bong,

chuyén doi gitra hai cyec d6 bon lan.
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5.1 Dinh ly, phat biéu lai

Rang budc t8i thi€u du dung. Cau hinh t8i wu cho moi cti danh la cdu hinh théa man yéu cau on dinh cua nhiém
vu va khong hon, vi moi rang budc vugt mirc du déu duoc tra bang tw do quay.

Mot cau nay chira cad ndm nguyén ly ctia khung, giai moi mau thuan bé ngoai ctia né, va sinh ra du doan kiém chiing
duogc. N6 ciing giai thich ngay nhiing két qua thuee nghiém twdong nhu lam khé khang dinh goc: néu hai chan c6 thé tao
ra t6c dd vot ngang bang mot chan, d6 ding la diéu rang budc t8i thiéu dt dung du dodn — rang budc thém khong
mién phi, nhung trd duoc khi A ctia nhiém vu cao, va co thé chuyén cong viéc qua mot khép khac (phét hién sé ban &

§16).

5.2 Vi sao day khong chi 1a d6i nhan

Mot phan bién ¢ thé néi: anh vira thay mot quy tac don gian bang mot tham sd ma HLV phai doan. Hai cau tra 1oi.

Thtt nhat, A khong phai doén; né quan sdt dugc. N6 do kha nang chiu 16i ctia nhiém vu quy dinh: con bao nhiéu thoi
gian, VDV ¢6 dang di chuyén khong, va béng c6 thé danh tir tw thé 6n dinh khong. D6 1a nhiing thit nhin théy trén
video. §25 bién ching thanh mét phiéu cho diém.

Thtt hai, cach dinh nghia lai dwa ra dw doan khdc ban g6c. Ban géc: VDV dén hai chan sé kém chinh xic hon. Ban méi:
VDV dén hai chan & A thap sé méc 16i mat phang va 16i nhip, khong phai 16i thang bang — vi kiéu hong la mat tu do,
khong phai mat thang bang. D6 1a khéc biét kiém chiing duoc, va dting la diéu y van dong luc hoc nghich dao bao céo
(t6c do vot ngang nhau, phan bd cong viéc khop khac nhau).
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Phan III — M6 hinh dinh lwgng

6. Nhirng con sd thuc sw noi gi
Khung gdc hoan toan dinh tinh, va d6 la diém y&u thit hai sau hinh hoc: HLV khong thé biét tir khung mot khang dinh

dang gid 2% hay 40%. Phan nay dit s§ vao bdn chd ma con s§ quyét dinh cudc tranh luan. Moi gia tri dwoc sinh boi

analysis/triplane_model.py ; moi gia thiét & Phu luc A.

6.1 Bai toan 6n dinh 16n dén dau? (m6 hinh héa)

Bién do 6n dinh Hof cho VDV ¢6 khéi tdm cao 0,95 m, w, = 3,21 rad/s:

Van t6c ngang ctia khdi tim XcoM vuot treéc CoM Bé rong dé tai d6 bién =0 Bién & d€ 20 cm Bién 6 d€ 60 cm
0,1 m/s (dt chan roi danh) 3,1 cm 6,2 cm +6,9 cm +26,9 cm

0,3 m/s (truot c6 kiém soét) 9,3 cm 18,7 cm +0,7 cm +20,7 cm

0,5 m/s (phong thu xa) 15,6 cm 31,1 cm -5,6 cm +14,4 cm

0,8 m/s (chay vé) 24,9 cm 49,8 cm -14,9 cm +5,1 cm

Ba diéu rit ra.

D& hep khong phai "kém hon mot chit"; no 1a ché do khac. Vi d€ 15 cm, bién da 4m ngay ¢ van tdc ngang 0,3 m/s.
VDV khéng phai "hoi mat thang bang". Ho dang budc hiéu chinh lién tuc, va mdi budc hiéu chinh tiéu ding thoi gian

va lirc mat dat ma ctt dénh can.

biém giy ciia dwong cong & khoang 30-50 cm. Dudi ngudng dd, bién sup nhanh; trén do, loi ich bao hoa. Diéu nay
khép véi kho tri thite bdo cado theo thuc nghiém vé bé rong d&€ — khoang 1,5-2 [an rong vai, c6 ngudng trén rd rang ma
tai d6 d€ tro nén "cham nap luc va cham roi di" (ART-0106), va ngudng dudi ma dwdi dé luc day giam 10-20% (ART-
0124). M6 hinh tinh va kinh nghiém huén luyén dong thuan vé dai. D6 1a mot hoi tu dang yén tam, va la chd ung ho

thiee nghiém manh nhét cho Nguyén ly 2 trong toan ho so.

Yéu ciu phu thudc van tdc, nén mét tu thé khéng phuc vu dwge moi tinh huéng. O 0,1 m/s, d& 20 cm thoai mai. O 0,8
m/s, d6 1a mot ¢ ngd. Cau "néu don hai chan thi phai dang rong" dung vé huéng nhung chua du: rong bao nhiéu phu
thudéc VDV dang di chuyén nhanh dén dau khi budc phai én dinh.
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Narrow is not 'slightly worse' — it is a different regime
margin of stability crosses zero at modest lateral speed

== |gteral CoM velocity 0.1 m/s (zero-margin width 6 cm)

30 - === lateral CoM velocity 0.3 m/s (zero-margin width 19 cm)
= |gteral CoM velocity 0.5 m/s (zero-margin width 31 cm)
= |gteral CoM velocity 0.8 m/s (zero-margin width 50 cm)

20 4

10 4

Margin of stability b (cm)

_10 -
UNSTABLE
b<o0

10 20 30 40 50 60 70
Stance width, foot to foot (cm)

Hinh 7 — Bién dg 6n dinh sup dwdi 0 ngay 6 vin toc ngang viea phdi

6.2 Dong tdc thu tay mua dugc bao nhiéu vong quay? (mé hinh hoa)

Mo-men quén tinh toan thin quanh truc thang dieng, VDV 75 kg, dé¢'30 cm, khoi lwong doan theo ti 1¢ Dempster/Winter:

Cdu hinh I quanh truc thing ditng Mikc tang néu moé-men dong luong giir nguyén
Hai tay thu sdt 0,84 kg-m? mirc nén

Tay tung dudi, tay vot gip 1,31 kg'm? +56% w

Hai tay dudi 1,78 kg-m? +112% w

Vi tri hai tay 1o mét don bdy 2,1 lan lén moé-men quén tinh todan than. D6 chinh la co ché'khung khing dinh, va né c6 that: mo

hinh xdc nhan dwa mgt tay tiv dudi sang thu lam doi I toan thin 36%, tikc dwdi L khong doi la ting 56% vin toc goc.
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Arm position is a 2.1x lever on the body's moment of inertia
75 kg player - 30 cm stance - w gain is the constant-L upper bound

2.00 +

1.75 A

1.50 A
1.31 kg -m?

1.25_ ii
1.00 A

- | 00 -- o
0.75 A

0.25 4

0.00 -

Whole-body | about the vertical axis (kg-m?2)

Both arms Tossing arm out, Both arms
tucked racket arm folded extended

Hinh 8 — Vi tri hai tay la don bay 2,1 lin 1én mé-men qudn tinh toan thin

Gio dén phiin trung thire. Con s6 +56% la cdn trén ma khong VPV ndo dat dwoc. N6 gia dinh mo-men déng lwong khong doi
sudt dong tic thu tay — diéu sai trong mot cii danh: ban chan try dang tic dung mo-men 1én mdt dit sudt thoi gian, nén L dang
dwgc chin chit dong thay doi, khong dwoc bdo toan. NG ciing gid dinh tay di hét bién do tirc thoi, va b qua viéc khoi lwpng cinh
tay von da dong gop vio chuyén dong quay ciia than trieée khi thu. Trong mot cii giao thit, dong tdc thu dién ra trong khodng
100-150 ms va L dang ting sudt.

Vay phit biéu bao vé dwoc la:

Thu tay khong thudn lam gidm mo-men qudn tinh toan thin quanh truc thang dirng khoang mgt phiin ba, do dé cho phép
vin toc goc cao hon twong itng voi cing mo-men dong lirong. Mikc tang thuee té'nho hon va chua timg dugc do trong
tennis. Miic C — co hoc vit rian vitng, khong phdi phdt hién tennis.

Day la khing dinh yéu hon khung duwa ra, va la khang dinh manh nhit ma bing chirng chong do duwoc. Sw phin biét nay quan
trong, vi HLV hita "+50% toc dg xoay” tir ddng tic thu tay la hita diéu chiwa nghién civu nao cho thiy. HLV ndi "thu tay dé cinh
tay khong ham chuyén dong xoay ciia ban, va dé'than trén ting toc thay vi phdi kéo theo canh tay” thi ditng trén nén vitng — va

cdu thiy hai moi thyee sy itip VDV, vi né mo ta co ché’hg cam duwgc.

6.3 Diém tya thit hai c6 gid bao nhiéu? (mé hinh héa)

Néu ban chin khong tru van con chiu tdi, né vdn gin véi mit dat, va khd nang ma sdt ciia né tré thanh mét rang budc quay.

Tai trén ban chan thit hai Kha nang ma sat (u = 0,8) Mo-men t6i da né tao duogc 6 0,35 m tir truc
10% trong lwgng 59N 21 N'm

20% trong lirong 118 N 41 N-m

30% trong lirong 177N 62 N-m

50% trong lirong 294 N 103 N'm
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So v6i mé-men thit sw cin dé’ gia toc than trén. Liy I than trén + diu = 0,38 kg-m?2 (45% tong, tiv mé hinh) va yeu ciu dat 800°/s

trong 180 ms, gia toc goc la 77,6 rad/s? va mo-men cin khoding 29 N-m.

Kha niang ma sdt ctia ban chin thir hai 6 30% trong lugng — 62 N-m — I6n hon hai lan mé-men cin dé'dan than trén. D6 la trdi
tim dinh lwong ctia khung, va né manh hon phat biéu goc: ban chdn thit hai chiu tai nhe khong phdi hanh khdich thu déng. N6 la
m@t don bdy c6 thira thdm quyén dé’lin dt chuyén dong quay ma VDV dang cd'tao.

Diéu nay cit cd hai chiéu, va khung chi tieng thiea nhdn mot chiéu. Ciing khép ndi dé cé thé' ddn chuyén dong quay — diing dicu
mot cil forehand tw thé'déng lam, ddt chdn triée va ditng né ham khung chdu roi quét thin trén vwot 1én. Diém tiép xiic thit hai
khong xdu tw than. N6 cé tham quyén, va thdm quyén dé phdi dwoc hweéng di ddu do. Cau hoi khong bao gio la "mot chan hay
hai chin” ma la "thdm quyén ciia ban chin thiv hai dang hwéng vé ddu — ciing chiéu v6i chuyén dong quay, ngugc chiéu, hay
khong hieong vao ddu ca?”

Cdu héi dé la phép chiin dodn phin bigt mot cii forehand tw thé'dong tot véi mot cii forehand mé do, va khong lwong "don lwe mot
chan” nao bit dwoc.

6.4 Mjt 16i mdt phing c6 gid bao nhiéu? (mé hinh héa)

Néu mot tay léch khoi mdt phing vung, mdt vot nghiéng. Véi don bay 0,34 m tir tay diéu khién dén diu vot:

Sai s6'léch mét phdng 6 tay diéu khién D¢ nghiéng mdt vot Sai léch huéng bong Léch 6 duwong cudi sin 18 m
5 mm 0,8° 0,5° 0,16 m
10 mm 1,7° 1,0° 0,32 m
20 mm 3,4° 2,0° 0,63m
40 mm 6,7° 4,0° 1,27 m
Two centimetres of hand error is 3.4° of face tilt — and 0.6 m of miss
the plane is an amplifier, not a detail
8 —
=@= racket-face tilt introduced (deg) _,A
7 4 == resulting ball launch error (deg) 1.2
-+A* miss at the 18 m baseline (m) Pt
6 -1.0
7 E
$ 27 0.8 =
& £
> 0
2 44 L0.6
9 ©
2 3- 4
< r0.4 =
2 .
- 0.2
1 -
- 0.0
O 1 T T T T T T T

0 5 10 15 20 25 30 35 40
Off-plane error at the controlling hand (mm)

Hinh 9 — Khuéch dai sai s6'mat plzﬁng: 2 cm sai ¢ tay thanh 0,63 m léch 6 cudi sin
Hai xang-ti-mét — khoang bé rong mot ngon tay — la ba do nghiéng mdt vot va hai phiin ba mét 1éch ¢ dwong cudi sin bén kia.

Mt phiang khong phai chi tiét don dep sau khi dd xdy lwc. N6 1a bo khuéch dai sai s6'min nhdt trong cit ddnh, va la chd

khung diing nhit vé tinh than nhung sai nhat vé hinh hoc.
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Diéu nay ciing két thiic mot cudc tranh lugn hudn luyén. VDV khong danh dai vi "qua cing”; ho danh dai vi mot 16i mét phing ¢
tay thanh 16i goc 6 mdt vot thanh mot mét & dwong cudi sin. Chd sira ndm & thiong nguon: stea tam gide (vai—tay—tay), khong

stea cd'tay.

6.5 M6 hinh khong chitng minh duoc gi

Cin ndi r6 ba gi6i han. M6 hinh I diing bin kinh dogn woc lwong tay, va s6'hang cinh tay dudi chinh la s6'hang chi phéi t 1¢ 2,1
lin — néu ban kinh thwc nhé hon 20%, t 1¢ giam con khoang 1,7 lin. H¢ s6"¢hép hieong bong (0,6 x d§ nghiéng mdt) la xdp x1
thwe nghiém, khong phdi s6"do. Vi mo hinh bién dg 6n dinh gid dinh khoi tdm la mgt diém, bé qua viéc VDV cd thé xoay thin dé
dwa khoi tdm vio trong dé'ma khong ciin doi vi tri chin.

Khong gioi han nao lam sup 1dp ludn, 01 1dp ludn chi cin bdc d¢ lon va ti 16. Nhung khong duweoc trich chiing nhw s6"do, va Phu luc
A ghi 10 tirng gid thiét.

Phiin IV — Kiém todn bang chiing

7. Nam nguyén 1y, kiém todn tieng cdi

Vi mbi nguyén ly: khing dinh la gi, y vin do dwoc gi, cdi gi chi la suy ludn, mikc bang chitng, va ban phdt biéu lai ma ho so nay
dé nghi.

7.1 Nguyén lyj 1 — Don lyc vao mét chan tru duy nhdt
Kh[ing dinh. M&i liic mot chan phdi chiu toan bj tdi; diéu dé tao mot truc quay thﬁng dirng sach sé xuyén qua phan lyc mdt dat
ctia chin dé; don 50/50 tao hai truc canh tranh va "ban bj ket ¢ giita”.

Do duoc.

o Chin c6 v nghia, va cang trinh do cao cang ré. Dinh phan luc doc khi giao bong: 2,12 * 0,36 trong luong co thé (BW) &
VDV ding cip cao so v6i 1,68 * 0,33 6 ngudi mdi, véi chicu cao diém tiép xiic tuong quan v6i lyc doc dinh 6 r = 0,85
trong nhém ding cap cao (Girard va cs., 2005). Mot nghién cieu sau bdo 1,78 = 0,30 BW 6 giao bong mét va 1,62 + 0,25 BW
0 giao bong hai, khong doi qua ba gio thi ddu dit EMG chin giam 10—40% (Hansen va cs., 2024). Miic A.

e Djng tic chin ding gid khoing 10% téc dé vot: 43,6 + 3,0 m/s voi tw thé'chén triedc, 42,6 + 3,1 véi chin sau, va 39,4 + 3,4
khi khong diing chin (Reid, Elliott & Alderson, 2008). Dong hoc khép vai khong khic biét thong ké giiva cd ba diéu kién. Mikc
B.

o Chon tw thé'chin, nguoc lai, gin nhw khong ding ké’ chin trudc so vi chin sau léch 1 m/s, trong pham vi nhiéu. Mikc B.

o O forehand, tw thé' mé v vuéng cho téc d6 diu vot ngang nhau, voi tw thé'mé lam it cong hon qua khép vai theo hieéng
ddnh (0,30 £ 0,11 so v6i 0,38 + 0,16 J/kg, p = 0,005) va bir lai bing nhiéu cong hon theo huéng ngang (p = 0,046) va huéng
lén (p = 0,002) (Kawamoto va cs., 2019). Miic B, va la nghién civu quan trong nhit cho nguyén ly nay.

e Cic nghién cieu cii hon: khong khic biét giita mé va vudéng vé vin toc vot, dieong vot thing ditng, hay vin toc géc thin tai
diém tiép xiic (Knudson & Bahamonde, 1998); EMG thin ngang nhau giita hai tw thé'(Knudson & Blackwell, 2000); va mo-
men xoay trong vai va gdp c6'tay 16n hon & tw thé'vudéng (Bahamonde & Knudson, 2003). Miic B-C.

e O backhand hai tay, mo-men hong chit dgo cho xoay thin phdt sinh tir chdn sau; backhand mot tay dimg chin trudce
(Akutagawa & Kojima, 2005). Miic B.
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®) Single Leg Loaded s :

] < 5> Vertical Axis of Rotation
= Stable Fulcrum ) through loaded leg

Swing Plane

/ (Tilted)
S

Center of Mass
(COM)

<—— Unloaded leg
no weight bearing

Left leg - Unloaded / Light — :

no weight bearing Ground Reaction Force (GRF)

T supporting full body weight

= = ‘w -
« Stable fulcrum = loaded leg acts as pivot TWO Hands
« Tilted plane = defined by shoulder & hand positions Define Swing Plane
+ Rotational motion occurs around vertical axs

Single-leg loading increases stability via vertical axis through stance leg;
dual-hand grip establishes the swing plane for rotational control.
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Hinh 2 — Mgt chin chiu lic v6i mat phing vung nghiéng

~n

Suy ludn. Rang mot chin chiu tdi tao ra "mot truc quay thing dieng sach s¢”. Khong nghién cieu nao do truc quay trong ci ddnh
vai chitng minh né di qua ban chin chiu lyc. Cdi do duwgc la cii ddnh phu hop v6i don lwe mot chan (lwc ngang 16m hon & twr thé’
mé, dang va xoay ngoai hong nhiéu hon, gdp goi nhiéu hon) va phan lwc mat dat bit doi xitng. Ban thin truc la suy ludn dong
hoc. Mitc C.

Ché khing dinh sup. "Hoan toan" khong bao gior I 100%, va khong nghién ciru nao bdo cdo nhw vdy. Trin trong chinh kho tri
thite la "khoang 80% tré 1én” (ART-0138), trong khi ciing kho dé bdo 60-70% & chdn sau khi chuin bi giao béng (ART-012) va
60~70% 6 chin trong v6i forehand tiép xiic phia trwée (ART-0162). Va, chi tir cho mgt quy tic phd qudt, mgt bai co sinh hoc ciia
chinh kho tri thitc néi nguwoc hin: VDV don luc chit yéi vao mot chin “tao mét cin bang lam gidm tong lyec khd dung cho cii ddnh
va lam mdt 6n dinh trong pha vung t6i” (ART-011).

Ban phit biéu lgi.

NL1’ (Miic C). Tai thoi diém nhu ciu xoay cao nhit, phin 16n tdi nén nam duwdi m@t chin, dé'khung chdu la chubi mé va
truc quay cé thé dwoc dit vao mdt phang vung. "Phiin 16n”, khong phdi “toan b6”: ddi thiec té'la 70-85%, va con s6 chinh
xdc 1o quyét dinh theo nhiém vu, khong phdi dinh lugt. Trong cdc nhiém vu cin 6n dinh cao (san sang, o giao bong, truot

phong thit), don hai chin la ding va dé’phdi rong.

A

Cich dinh nghia lai nay c6 gid tri lam sang. “Don liec mot chin” bao VDV lam m@t viéc bat kha thi va khién ho thdy minh thit bai
khi khong lam dwgc. "Don khodng 80% vao chin ngoai, dé chin trong la diém twa nhe” la ciing mét co hoc, lam dwgc, va giir lai

diing phiin thdm quyén nhd ciia ban chin thir hai ma VDV gidi vin diing.

7.2 Nguyén lij 2 — Bu ddp bang dé'rong
Khang dinh. Néu don hai chin, chiing phdi dang rong; dé hep bit 6n vi da gidc dé'nho.
Do duoc.

o Mo rong dé’lam gidm dao djng than theo phwong ngang, va dao djng ngang tirong doi it nhay véi thi gidc, goi iy mgt kénh
diéu khién rieng — 1ing ho truc gidc “cdm nhin bé rong qua hong, khong qua mat” (Day va cs., 1993). Mikc C (khong phdi
tennis).

o Luirc phan lyc ngang cao hon 6 rét 6 tw thé'mé phong thii so véi tw thé'mé tin cong, va cao hon tw thé'trung tinh; lwc doc cao
hon 6 mé phong thii so v6i trung tinh (téng hop tir Lambrich & Muehlbauer, 2023). Mitc B, nhwng lwu y: do liee, khong do
dg on dinh.

o Nhinh di chuyén trong kho tri thitc hgi tu vé mot ddi: khoang 1,5-2 [in rong vai, c6 nguwong trén ro rang ("trén 2,5 lin rong
vai: chdm nap lwe, chdm roi di”) va nguong dwéi ré rang ("duwéi 50 cm: géc ddy viergt 65°, luc dinh giam 10-20%"). Mikc D
(dong thudn hudn luyén), nhung nhdt qudan ndi by va nhat quin véi mé hinh ¢ §6.1.

Tri-Plane Stability - vi.1 18



TENNIS STANCE: BASE OF SUPPORT COMPARISON

Understanding how stance width affects stability on court

/\ NARROW STANCE - UNSTABLE

A Small Base

Support Polygon: Small

« Center of gravity easily shifted outside base
* High risk of losing balance during lateral movement

UNSTABLE
~= Prone to tipping over l

& WIDE STANCE - STABLE

S @ Large Base
L Baseof Support —

Support Polygon: Large

« Center of gravity well within base
« Resists lateral forces; more stable for quick movements

STABLE
@ Better balance & control

KEY PRINCIPLE: A wider base of support increases stability. In tennis, a wider stance helps you stay

balanced during side-to-side movement and ready for quick shots.

Hinh 3 — So sanh dé hep va dé'rong

Suy ludn. Ring co ché'la da gidc dé. Khong nghién civu tennis nao tinh da gidc dé, bién dg 6n dinh, hay bién giéi han 6n dinh
trong cii danh. Toan bd b mady 6n dinh tinh dwoc nhdp tir khoa hoc tw thé’(Winter 1995; Hof va cs. 2005). Miic C.

Ché khing dinh sup. "Cang rong cang 6n dinh” diing nhing chuwa dii, vi mé rong dé’ciing lam ting moé-men quén tinh
quanh truc thiang ditng. Kho tri thiec néi ro dicu nay: “chan dang: mo-men qudn tinh cao (6n dinh, khé xoay)” (ART-022), va

mot bai di chuyéin cu thé' héa danh doi: dé'hep "giam thiéu mo-men qudn tinh quanh truc thang ditng, cho phép ting toc nhanh

theo cd hai hwéng”, con dé’rong ton "100-150 ms” dé’phuc hoi khi bong di hiwéng ngwoc lai (ART-0116). Logic ciia chinh khung

dw dodn diéu nay — nhung khung chwa bao gio dp dung no cho chinh minh.

Ban phit biéu lgi.

mua ty do quay va tiéu on dinh.

7.3 Nguyén 1y 3 — Hai tay dinh nghia mdt phang

NL2’ (Miic A cho ddi, C cho co ché). Don hai chin doi dé’di rong dé’bién dg on dinh vin dwong & vin toc ngang ma
nhi¢m vy yeu ciu — khodng 1,5-2 lin rdng vai, rong hon khi di chuyén nhanh hon. Vot ddi do, bé rong thém khong mién
phi: né tang qudn tinh quay va lam chidm d6i huwéng. Bé rong mua 6n dinh va tiéu tw do quay, ding nhw dong tic thu tay

Khding dinh. Duong vot la mot dia, mot mat phang nghiéng; hai tay (hodc tay va vai) dinh nghia né; tay khong thugn roi xuong

hodc ving ra lam mgt phing chao ddo.

Do duoc.

o "Mt phing vung” khong cé dinh nghia chuén trong y vin binh duyét. N6 dwoc ding theo it nhit ba nghia khong tuwong

dwong: goc quij dao vot trong mdt phang thing ding (khoang 20° trén phiong ngang véi bong phing, 40° véi topspin, 70°

v6i lob topspin), mt mdt phing khép qua quij dao diu vot, va mot mo ta triec gidc ciia cung vung (Reid, Elliott & Crespo,
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2013). Bdt ky tai liéu ndo ding thuidt ngii ndy déu phdi néi ré ding nghia ndo. Ho so nay diung nghia thiv hai: mdt
phing khop qua quij dgo dau vot. Mikc A cho vin dé dinh nghia.

® Backhand hai tay la chudi dong hoc kin véi tdm béc tw do so v6i bdy ciia cii mt tay, v6i chi trén cieng hon, déng gop cia
thin vao vén toc cdn vot I6n hon, va géc tach vai-hong dm tai diém tiép xiic (Stepien va cs., 2011). Mikc B. Ddy 1a bang
chitng tot nhat hign cé rang "thém mot tay” thay déi kién triic cii vung, khong chi cdch cim.

e H¢ forehand/vot dwoc md hinh héa tot nhw mot con lidc kép, va toc d6 vung phu thudc chit yéi vio mé-men qudn tinh ciia

dung cu chir khong phai khoi lwong (Cross, 2011). Miic B (md hinh vit 1y, khong phai thir nghiém tennis).

THE TUCK PRINCIPLE FOR ROTATION

Conservation of Angular Momentum in Tennis

Pulling the non-hitting arm close to the body reduces moment of inertia, increasing rotational speed for more
power and control — just like a figure skater.

A. TENNIS SERVE B. FOREHAND GROUNDSTROKE

Tucking non-

dominant arm

reduces rotational inertia

— tighter axis

— more controlled,
faster rotation

TUCK IN TO ACCELERATE ROTATION ONE HAND CLOSE = AXIS CONTROL
T T e —— =5 ) — P — N
| ‘ Non-dominant
-~ Ball Toss , hand pulls in
close to chest
\ ROTATIONAL
ROTATIONAL | ACCELERATION
o el I 0
okl dossy |
ey “ Rotati:on:Axis

tucked — spin faster

| CONCEPT: 1 Moment of Inertia + Same |
| Angular Momentum = 1 Angular Velocity

;
H
Figure Skater: Arms ’ v
|

[ RESULT: More stability, faster shoulder rotation, consistent swing path

Tuck In to Accelerate Rotation One Hand Close = Axis Control

KEY PRINCIPLE: Conservation of Angular Momentum

When mass is pulled closer to the rotation axis, the body rotates faster. In tennis, tucking the free arm
increases rotation speed and control without extra effort.

Hinh 1 — Nguyén ly thu tay trong giao béng va forehand

Suy ludn. Rang tay khong thudn dit mat phang. Day la gido diéu hudn luyén. Kho tri thikc chi c6 diing mot bai cho co ché’hinh
hoc thit — cdch cim tich nhw "mot hé don bily khuéch dgi lyec xoay ctia thin”, véi nhi¢m vu ddy cd vot ra xa "giit ddu vot thing
hang véi chuyéin dong xoay ciia vai” va giik mdt vot "vudng géc véi mdt phang muc tieu” (ART-302) — trong khi phiin lén cic
bai khic quy mdt phing cho xoay vai hodc cich cim, véi hai tay chi la hwéng dan. Miic D.

Chd khang dinh sup. Vé hinh hoc, nhw §3.3 da chi ra: hai diéin cho mot dwong. Khing dinh thiéu dimg mét rang budc, va do
chinh la rang budc dit do nghiéng.

Bdn phdt biéu lai.
NL3’ (Mic C cho hinh hoc, D cho co ché hudn luyén). Mt phing vung la mét phing ctia tam gidc vai-tay—tay. Tay

cddinh dwong; dwong nguec o6 dinh d nghiéng. Dit cd hai tredc pha vung t6i, va giit moi diém thir tw hodc nam trén mt
phing do (tay thiz hai trén cin vot) hodc ra khoi phuwong trinh hoan toan (tay khong thudn duwoc thd).

7.4 Nguyén ly 4 — Nguyén ly thu tay sat nguoi
Khdng dinh. Kéo tay khong thugn sdt than lam gidm mo-men qudn tinh va ting toc d6 xoay (L = lw); tay tung phdi thu vao sau

khi tung; tay khong thudn kéo vao nguc khi forehand.
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Do duoc.

* Y vin tennis xdc ldp riang mo-men dong liong trong giao bong chii yéu la mé-men xa va di tir thin sang tay: gin diém tiép
xiic, 75,1% tong mo-men dong liwong nam 6 tay vot, trong dé vot giit 35,9% va ciang tay 25,7% (Bahamonde, 2000). Mifc B.

o Sy truyén la tiv gin dén xa, va mo-men dong lwgng cuia than quanh truc truéc-sau twong quan véi toc dj bong qua nhiéu pha
giao bong (Martin va cs., 2013). Miic B.

® Khiu chin—than tgo ra 51-55% ddng ning truyén dén tay (Kovacs & Ellenbecker, 2011, t6ng hop). Miic C.

o Thir nghiém co kiém sodt t6t nhit vé hanh vi tay tung cho thdy thu tay sém hay mudn lam doi dwong tung (cao hon vi ra
trieée nhiéu hon), kéo dai thoi gian giao béng, dich ti 1¢ pha chudn bi 4,3%, va d6i quij dao sau tiép xiic khodng 3° doc hon
hodc 1° phing hon — dong hoc diau khong doi (Newton va cs., 2025). Miic B, va ddy la két qud gin nhie o hiéu cho ciu
chuyén "dong hoc thong tri”.

Suy lugn — va khodng trong trung thuc. Khong cé nghién citu tennis ndo cho thiy thu tay khong thudn lam ting vin toc
g6c than. Co hoc la vieng (md hinh §6.2 xdc nhin gidm 36% I tir mot tay), nhung chudi nhin qud — thu — I gidm — @ ting —
vot nhanh hon — chwa tirng diwrgc do trong giao béng hay groundstroke. Mitc C, khong phdi A hay B.

Hai phikc tap nita c6 thit va it dwoc noi:

1. Bdo todn chi diing khi khong c6 mé-men ngodi. Co hoc ciia chinh khung doi L khong d6i, nhuwng toan bg y nghia ciia don
lyec mot chin la ban chan try dang tdc dung mo-men. Vay thu tay va diém twa xung khic nhau: chin cang neo chic, thu tay
cang “bdo toan” dwoc it.

2. Dong tdc thu la tam thoi va ddo chiéu trudc tiép xiic. Tay lai dudi ra dé'toi da don bay tiép xiic (ART-022, ART-041).
Cira 6 cuia thu tay la pha ting toc, khong phdi diém tiép xiic.

Ban phit biéu lgi.

NL4’ (Mitc C). Trong pha ting toc xoay, giit tay khong thudn gin truc quay dé'nd khong ham chuyén dong va khong lam
ting mé-men qudn tinh toan than; thd né ra trudc tiép xiic dé'tay danh c thé' dudi. Loi ich mang tinh cho phép — nd dé

thén trén ting toc — khong phdi sinh cong, va chua tieng dwoc dinh lwgng trong tennis. Khong gin phidn trim vao no.

7.5 Nguyén Iy 5 — Kiém tra ba diém tai diém tiép xiic
Khaing dinh. Tai thoi diéin tao luc, diing ba diém hoat dong trong mot mit phiang: chin chiu lywc hoan toan (diém twa), tay thu
gin (bg diéu khién truc), tay cim vt dudi (ddu don bdy). Diém thir tw (chdn khong chiu luwc, hodc tay dé'xa) dwgc ¢’y loai khéi

phwong trinh.

Ddnh gid. Nhw dii phdt biéu, ddy 1o mot checklist tong hop, vi né cé mot vin dé hinh hoc: ba diém dwoc néu la ban chin chiu
liec, tay thu gin, va tay cim vot. Ba diéin d6 néi chung khéng nam trong mdt phing vung — ban chin 6 mdt dat, mdt phing
vung 6 trén khong. Checklist tron mot diém twa v6i hai diém vung roi goi két qud la "mdt mdt phing”.

Diéu nay khong lam né ©6 dung. N6 lam né thanh mot checklist bi dan nhan hinh hoc sai, va din lgi nhin sé cho ra mgt thi

thit sy co gid tri:

Diém Thuc chit la gi Rang budc né déng gop

Chin chiu lyc Neo truc Quyét dinh truc quay di vao mdt dat o diu
Tay thu gin B¢ diéu khién quén tinh Giir I thip trong pha ting toc

Tay cim vot dudi Diu cong sudt ctia don biy Dit bin kinh va nhip dat toc dj dinh
Duong vai Diém thi ba ciia mdt phiang — thiéu trong ban goc Dt d§ nghiéng

Ban phit biéu lgi.
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NL5’ (Miic C). Tai diéin tiép xiic, bon diéu nén dong thoi diing: mot chin la neo truc; tay khong thudn & gin truc (hodc da
thd); tay ddnh dudi doc theo mdt phing; va dwong vai dong thudn v6i duong hai tay. D6 khong phdi "ba diéin trong mot mat

phing”. D6 la mét mét phing (vai-tay—tay) cong mot truc (chin chiu luc), va hai thir d6 phai nhat qudn.

Phit biéu nhw vy, checklist tro nén kiém chitng dwoc, va §18 bién né thanh mét phiéu cho diém.

8. Mot phdt hién ngodi dy kién: kho tri thifc tw cdi nhau

Cudc kiém todn tim ra mét diéu dang bdo cio riéng. Diing 6 nhitng khing dinh dang ban, kho tri thizc 1.000 bai chita mau thudn
noi tai truc tiép, va chiing khong hé nho:

Chu dé Mot bai néi Bai khdc néi

Dbén lywc mot chiin -~ "M@t chdn neo moi cii dinh mé manh... 80% trong  "VDV don lyc chil yéu vao mot chin... lam giam tong luc kha dung va

lwgng tré 1én” (ART-0138) mdt on dinh” (ART-011)
Chin nao la Chin phai voi forehand ciia nguwoi thudn tay phdi Chin trdi v6i cung cii dinh (ART-0156)
"chin ngoai” (ART-0138)
Dé'rong "Dé'rdng = da gidc 16n = 6n dinh” (nhiéu bai) "Déhep gidm thiéu mo-men qudn tinh... cho phép ting toc nhanh”; dé’

rong tén "100-150 ms” phuc hoi (ART-0116)
Tay khong thugn — Tay dwdi ddn cii ddnh (ART-405) Tay trén la “tay thudn” (ART-435)

Dbon lyc giao béng — Chin sau chiu 60-70% khi chudn bi (ART-012) Chén truéce la diém twa cudi (ART-005, ART-0138)

Khéng mau thudn nao la chi tir — nhiéu cdi dung hoa dwoc mot khi chi 1o pha ciia ci danh, ding diéu khung A lam. Nhung
chiing vé hinh v6i nguoi doc, va chiing cé nghia la bt ki tai lidu nao vé sau trich "kho tri thitc” nhw thdm quyén cho nim
nguyén Iy nay déu dang trich mgt kho tw bat dong vdi nhip dj ngang vdi chinh gidi hudn luyén ma né t6ng hop.

Khuyén nghi. Trudc khi khung dwoc xudt ban vao kién triic nhanh, cdc bai b dnh hwong cin mot bé ngit pha (khing dinh nay
dp dung cho pha nao?) hodc mgt tham chiéu chéo "quan diém canh tranh” rd rang. Day la hanh dong quan tri ngi dung, khong
phdi nghién citu, va né ré: ndm bai, mot liegt bién tip.
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Phin V — Nhiing phdt hién tuong nhu phi dinh khung

9. Sdu phdt hién kho nhit

M0t khung chi manh bang cdch né xir Iy bang chitng chong lai né.

9.1 Tu thé'mé khoéng manh hon — né manh ngang bang bang con duwong khdc
Kawamoto va cfng sw tim thdy toc do diu vet ngang nhau 6 tw thé'mé va vudng, voi tie thé'mé lam it cong hon qua vai theo
hiwong danh va nhiéu cong hon theo hieong ngang va hwong lén. Theo ngon ngir khung goc, ddy la that bai: néu don mot chin la

ngudn cong sudt, tw thé' mé phdi thing.

Theo cdch dinh nghia lai, ddy diing 1a dy dodn. Hai tw thé ndm & hai diém khdc nhau trén truc rang budc. Tuw thé vuong (hai
chin) tiéu rang budc vao dé'6n dinh va nhin con dwong cong sudt tuyén tinh tiv mdt dat v6i truc cd’ dinh. Tw thé'mé (mgt chin)
tiéu rang budc vao chudi mé va nhdn truc dit tiy y véi con dwong xoay, roi hoan tat bang cong ngang va doc bd'sung & vai. Cting
ddu ra, khdc ngdn sdch. Phdt hién nay khong phdi bang chirng chong rang budc toi thiéu di ding; né la minh chitng vé hai diém

cdn bang trén cing mot duong dang lwong.

9.2 Backhand hai tay dén luc chdn sau
Néu "don chin trieéc” la dinh ludt, cii hai tay phd né. Akutagawa va Kojima cho thdy mé-men hong chii dao cho xoay thin dén tir

chin sau ¢ cii hai tay va chin trudc & cii mot tay.

Theo cdch dinh nghia lai, ddy 1d c6 mdy khéc nén c6 ddp dn khdc. Cii hai tay la chudi kin (tdm bdc tw do so v6i bdy). Ban
tay thit hai ciia né la diéin thit tw dong phing, nén khong tra gid vé mdt phing. Vi vdy né chon toi wu khic: chip nhin truc chudi
kin va mua cong sudt tir chin sau ciing xoay than — dé la Iy do géc tdch tai tiép xiic ciia né dm. Cii mot tay cé chudi mé va truc

tw do, nén don chan trwée va xoay quanh do.

Khung, doc nhw quy tdc phd quat, sai & ddy. Doc nhuw ngdn sich, né ding hai lin: méi ci. tiéu rang budc 6 noi kién triic ciia né
lam cho ré nhit.

9.3 Dgng tdc chan chi ding khoang 10% — va tw thé' gan nhu khong ding gi
Thi nghiém sach nhit cia Reid, Elliott va Alderson: 43,6 m/s véi chin triedc, 42,6 véi chin sau, 39,4 khi khong dung chin, va
déng hoc vai Qiong hét nhau & ca ba. Néu chin la dong co nhw khung mo ta, b6 djng tdc chin phai la tham hoa. NG chi madt mgt

phin tue.

Theo cdch dinh nghia lai, diéu nay mach lac va c6 ich. Dyng tic chin mua 10% dén triedc canh tay, va khi mat, than va vai
bix lai — dé 1a Iy do dpng hoc vai khong doi: vai khong bi doi lam nhiéu hon, nhip duwgc 0 chirc lgi. Khtfng dinh chdn la nén ciia
cong sudt khong sai, nhweng do 1om do dwoc la khiém ton, va mot chwong trinh kij thudt danh 80% thoi gian cho don lwc chin la
diu tw qud mirc vao mot don bay 10%.

9.4 Giao bong khong phai mot cii xoay quanh truc thing ding
Phin rd mo-men dong luong ciia Bahamonde cho thdy thanh phin thing ditng (Z) "nhé va khong c6 quy ludt nhat quan”, trong

khi cdc thanh phiin chit dgo ndm quanh truc trudc—sau va truc ngang, truyén tiv thin — tay — vot.

Day la phdt hién gdy ton that nhit cho vit Iy ciia khung, vi hinh dnh tinh thin cia khung la VDV truot bing xoay quanh truc
thing ditng. Giao bong khong phdi viy. N6 la mot chuyén dong xoay téi va ngang cia than, truyén qua mét vai dang xoay
trong véi toc do trén 1000%s.

~

Theo cich dinh nghia lai, ngén ngit "truc thing ding” phai bi loai bo cho giao bong. "Truc” ma don liec mot chin dit vao
la truc xoay ctia khung chdu va thin quanh diém tiép xiic mgt dat — gin thing ditng v6i groundstroke va nghiéng ding ké v6i
giao béng. Dong tic thu vin lam giam I quanh truc dang lam vigc; nhing truc khong thang ditng, va dn du truet bang, dit dé
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nhé, la sai vé co hoc v6i giao bong. N6 la dn du tot cho groundstroke, noi chuyén dong xoay thit sw quanh mét truc gin thang

ditng.

Day la mgt hiéu chinh thit cho chinh hinh dnh ciia khung, va né phdi lan sang ban tiéng Viét ciing moi tai liéu hudn luyén phai
sinh.

9.5 Dgng tic thu cé thé d6i nhip, khong doi toc do
Newton va cong sw can thi¢p vao thoi diém thu tay tung va thiy duong tung, thoi lwong giao bong va quij dgo sau tiép xiic thay
déi, trong khi dong hoc diu khong doi. Néu thu tay la bg tang toc xoay, phdi thdy ddu vét ddng hoc 6 thin hodc diu.

Cdch doc trung thyc: thir nghiém manh nhdt hién c6 vé hanh vi tay tung tim thiy tic djng lén nhip va hinh hoc dwong tung,
khong lén dong hoc xoay. NG khong bic bo 1dp ludn qudn tinh — nd khong do vin toc géc thin — nhwng né la thir gin nhit véi
mot thir nghiém triec tiép, va né khong tim thdy hiéu tng ma khung dw dodn. Vi vdy khing dinh vé thu tay van 6 Mikc C, va
HLV nao trinh bay né nhw da dwoc xdc lgp la noi qud.

9.6 Mét moi khong giam luc, nhung giam hoat hoa
Sau ba gio thi ddu, phdan lyc doc dinh khi giao béng khong doi trong khi bién d) EMG chin gidm 10-40%.

V6i mot khung xdy trén "chin la nén”, ddy la canh bdo: lyc dwoc duy tri nén nén trong con nguyén, nhwng kiém sodt dang thodi
héa. VDV giir ddu ra lyc bang mot chién lwoc khdc, dong co nhiéu hon — diing ddu hiéu thiea rang budc 6 §3.2. Vi vdy mét moi
c6 thé’la thi nghiém tw nhién t6t nhdt cho khung: néu thiva rang budc tiéu tw do quay, thi VDV mét phdi cho thiy 16i mdt
phing sém hon va l6n hon trudc khi lyc giam. Diéu nay kiém chitng dwoc, va §23 dé xudt cich lam.

9.7 Cdi gi song sét
Khing dinh Trang thdi sau kiém todn
Chin ¢6 i nghia v6i san xudt cii dinh Dugc ung ho (A)
VDV gidi didy manh hon vao mat dat Dugc ung hg (A)
Dérong on dinh hon dé'hep DPugc uing hé, cé ddi (A/C)
Dbn mgt chin vieot trgi so voi hai chin Khong dwoc 1ing ho — diu ra ngang nhau, dwong di khic (B)
Hai tay dinh nghia mdt phing vung Nira diing; thiéu vé hinh hoc (C/D)
Thu tay lam ting toc xoay thin Co hoc diing, chua do (C)
Ba diém xdc dinh mdt phing, diéin thir b thiea rang budc Diing nhuw hinh hoc, sai nhw tinh hoc, diing nhw dong hoc (A/C)
Co mot ciu hinh t6i wu cho moi cii danh Sai — t67 wu phy thudc nhiém vy (A, bang phdn chitng)
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Phin VI — Hé thong ing dung

10. Tir mé hinh dén hudn luyén

Phiin nay la khung dwoc dwng lai trén cic tién dé da siva. NG dwoc thiét ké'dé dung dwoc 6 mot CLB tennis, v6i HLV ¢ mot dign

thoai quay phim va khong co luwc ké

10.1 Trinh tu quyét dinh

Trudc kij thudt, hiy quyét dinh ngdn sich. Bon cdu hoi, theo thir tu:

1. Téi dang di chuyén nhanh dén dau khi budc phdi én dinh? (quyét dinh bé rong dé'toi thiéu — §6.1)

2. Cii ddnh nay cin bao nhiéu vong quay? (quyét dinh phin dé'nao phai nhwrong)

3. Truc phdi nam ¢ dau? (chin trong voi béng xa, chin ngoai v6i béng tan cong, chin trudc voi giao bong)

4. Diém thit tw ndo phdi bj logi khoi phuong trinh? (tay khong thudn thd ra, chin sau nhe di, vai khong ddinh md ra)

Céu trd 10i cho ra mgt cdu hinh, khong phdi mt quy tic. Bang 11 la bang tra.

11. Bdng cdu hinh theo cii ddnh

Tinh hudng Dé Phdn bé ' tdi Truc qua Tay khéong thudn Léi dién hinh khi v6i

Buéc tich Réng hon hong 50/50 trong khodnh — Trung tinh, hai tay Tiép dat hep — khong ddy duwgc
khic trén vot hwéng nao

Sén sang Rong, thip 50/50 — Vot ¢ giita Dirng cao — buwéc diu chim

D¢ giao bong Rong, thip, hoiso  55/45 vé phia trdi Chin trong Cim tdch, vung ngin  Xoay sém — phdi chin thay vi

Forehand trung
tinh

Forehand tin cong

Forehand phong thil
xa

Forehand tw thé’
dong

Backhand mot tay
Backhand hai tay
Giao béng (tung —

trophy)
Giao bong (diy —
tiép xiic)

Volley

Smash

Tri-Plane Stability - vi.1
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Bin mé

Mo

Mo rit rong
Réng, chan trude
bit chéo

Trung tinh dén
dong

Mé hodc vudng
Sole

So le chuyén vé
mot chin

Rong, thip, so le

Don mdt chin

60/40 chin ngoai

80/20 chéin ngoai

85/15 chin ngoai
60/40 chan sau, chin
trieoc ham

70/30 chin truée
60/40 chin sau
60-70% chin sau
Chan trwoc thanh
diém twa

60/40

Chan chiu lyc

Hong ngoai

Hong ngoai

Hoéng ngoai

Chuyén sau—trudc

Hong trieéc

Hong sau

Chan sau

Chan trwoc

Chan trudc, xoay

t6i thiéu

Chan chiu lyc

Ciim tdch, din cd vot

Cim tich r6i thu

Tha sém d¢ giir thang
bing

Cim tich
Tha ra sau lam doi
trong

Cd hai tay trén cin

(dong phing)

Tay tung dwea lén, dit
do nghiéng

Tay tung thu vao

Ngin, gon

Tay kia doi bong

diy

Tay kia roi — mat do nghiéng

Tay kia di theo — xoay qud
Dudi béng biang tay

Chén truéc thy djng — chi co
tay

Tay kia giit c6'vot — chin chudi
Dubi thing hai tay — mat
phing phing di

Tay tung sup som — mat mdt
phing

Thu trude khi ddy — khong co
diém chin dé xoay

Vung Ién — khong co dé’

Hai chan tru — khéng xoay
dwoc
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12. Nam giai doan thuc thi

Mot tir vieng duy nhdt cho moi cii danh, thay cho ndm bg cdu 1énh khdc nhau.

Giai dogn Tén  Diéu gi dang duoc quyét dinh Cdm gidc miu

1 Dé  Rong bao nhiéu, thip bao nhiéu, chin nao trude "Réng va thap trudc khi bong quyét dinh thay ban”

2 Neo  Chin nao giit truc "M@t chén la bdn [é; chin kia la ddu ngon tay cham dat”
3 Pia Mgt phing vai—tay—tay "Nguee vit hai tay thanh mot tam phing”

4 Thu  Tay kia st truc sudt pha ting toc "Khuyu vao swon, khong lén troi”

5 Tha  Dudi doc mit phing r6i phuc hbi "Ném mdt phing, dirng vung canh tay”

Giai doan 1-3 xdy ra trwéc pha vung téi. Giai dogn 4-5 xdy ra trong do. VDV vio béng tré gin nhw ludn tré ¢ giai doan 1 hodc
3, khong phdi & 4 — dé la Iy do "vung nhanh hon” khong bao gio stea dwoc mét VDV tré.

13. B6 cau lénh
Céu Iénh phdi ngin, hiéng ngogi, va diing vé vt Iyj. Ndm cdu nay thay bon cdu goc.

"Rong va thdp.” (D¢ — hwéng ngoai, kiém chirng trong mot gidy.)

"Mt chén giit cit xoay.” (Neo — thay cho "don mét chan”, vén moi goi cd giang 100%.)

1.
2.
3. "Nguc va tay, mot tdm.” (Dia — cung cdp diém thir ba con thiéi.)
4. "Khuyju vao suon.” (Thu — khong gian, khong phdi nd luc.)

5.

"Ném mit phing.” (Thd — huwéng chii i vio dwong vot, khdng vao chuyén dong tay.)

Cdu goc — "Hay la ghé'ddu, dirng la ghé twa” — nén duwgc rit khéi siv dung trén san. N6 dé nhé nhwng ma héa sai kiéu hong: né
bdo VDV riang hai chdn sé lam ho ldo ddo, trong khi thyc t&'hai chdn lam ho citng. VDV dang cirng khong cin dwoc bdo ldo ddo it

hon. Ho ciin diwgc bdo nén tha rang budc nao. "M@t chdn giit cil xoay” lam vigc d6; "hay la ghé’ddu” thi khong.

Néu mudn mét dn duy, dimg né ngoai sin, trong phin gidi thich: " Ghé ddu khong bao gio cdp kénh vi ba diém luén tim dwge mot

mdt phiang. Cti vung ctia ban ciing vdy: ba diém trong mot mdt phing, va moi thit con lai ra khéi dwong.”

14. Ddu hiéu 16i

Bdng chin dodn la phiin thiedng thiee dung ciia cd mo hinh: moi tri¢u chitng chi ra tién dé nao bi vi pham.

Ban thiy gi Rang budc ndo hong ;;en Stta ddu tién

Bong bay dai khi bi dp luc, khong DG nghiéng mdt phing troi Al Dung lgi tam gidc ngwe—tay; kiém tra vi tri tay kia
mat Iy liic tiép xiic

L&i mot bén, ldp lai Mgt phing quay quanh dwong hai tay Al Chot nguec liic tiép xiic; quay phim tiv phia sau

VDV "thdy ket”, xoay trong ging  Thira rang budc — hai chan chiu tdi 6 A thap A2/A3  Nhe chin trong sém hon; kiéin tra phin bo' tai
stkc

Tot khi bai tdp, sup khi thi didu A dit sai — ik dé'6n dinh trong nhigm vy Ab Tdp diing cii do tiv trang thdi dang di chuyén
quay

M@t thing bang sau tiép xiic, ngé  Bién dg 6n dinh dm & vdn toc tiép xiic A4 MG rong dé’cho cii d6, hodc dén som hon

ngang

Phuc hoi chdm cho béng sau Dé qud rong cho pha phuc hoi A5 Thu hep 6 buéc phuc hoi; chi rong o tiép xiic
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Tién

Ban thdy gi Rang buéc nio hong i Sita ddu tién

Tay kia ving mé liic tiép xiic Thu tay tha qud sém A6 "Khuyu vao swon” sudt pha tang toc

Xoay tot nhung bong ngdin Xoay ma khong cé mdt phing — toc do di A1/A6 Dt lgi nhip thé; mat phing phai huwong vé dich
ngang

VDV mét: 16i di dai truedce khi di Meét lam thodi héa kiém sodt rang budc trude A3 Quan 1y khoi liwong; ddy la didu hiéu §9.6

ngin khi gidm luc

15. Nhiing diéu khong nén day
Quan trong khong kém, sau cudc kiém todn: bon chi dan phd bién, nghe hop 1y, va bi phi dinh.
® "Don 100% trong lugng vdo chdn ngoai.” Khong nghién cteu nao bio 100%; ddi thuc té'la 70-85%, va dudi theo 100% tao
ra ding cdi citng ma mé hinh canh bdo.
* "Hai tay dua lén dinh nghia mdt phang.” N6 dinh nghia mét dwong. Phai thém nguwc, néu khong cdu lénh that bai trong
im lang.
® "Thu tay dé xoay nhanh hon.” Co ché’la cho phép, khong phdi sinh cong, va chua dwoc do trong tennis. Hay ndi "gii
khuyu gin dé'tay khong ham ban” thay vio.
® "Cdng rong cang on dinh.” Vot khodng 2-2,5 lin rong vai, bé rong tiéu thoi gian phuc hoi va quén tinh quay. D6 la mot

ddi, khong phai mot hwong.
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Phiin VII — Do ludng

16. B¢ test hién truong

Bay test, bon mueoi phiit, khong cin lab. Nguwong 18y tir y vin noi 6, va tir md hinh noi khong; hiay xem chiing la co phin logi,

khong phdi chin dodn.

Test Do gi Cdch lam Co bdo

Diitng mot chian, mo  Tinh du tinh trén mot chin 30 gidy mdi chin, chin dat, tay trén hong <20 gidy, hodc léch > 15%

miit

Nhdy xa mot chdn  Cong sudt va kiém sodt tiép dat ~ Tot nhat 3 [in mdi chan Léch > 15% giita hai bén
mot bén

Test bién ngang Bién d¢ 6n dinh khi dang di Buéc ngang 3 m, dit chan, vung bong; quay tiv - Chén bit chéo dudi thin, hodc thin
chuyén phia trude nghiéng >20°

Phan iing budc tdach  Dé"va nhip Dbng dgi ra higu hwdng liic tiép xiic; do dg tré > 250 ms, hodc hai chin tiép dat cing

buwde diu lic

Ném bong thudc Cong sudt than trén qua dé'on Béng 3 kg, ngoi va ditng, cd hai huwéng Léch > 20% giita hai hwdng

xoay dinh

Test lyc theo bé Bé rgng co dang dwroc ditng Ddy tir dé’30 cm va 60 cm lén cin Luec dinh thdp hon 6 60 cm — chiea

rong dé” khong dimg bé rong

Test do lap mat D¢ lip lai clia mt phing oung 20 lin vung khong béng, quay ti sau; chong Dg tan > 15 cm 6 didu vot

phing quyj dao diu vot

17. Chi sé video

Bon con so'tir mot dién thoai 120 fps, quay tir sau va tir bén.

1.

Géc tich vai-hong tai diém co t6i da. Forehand diang cip cao: 45-60° (tong hop kho tri thiec; Mitc D). Duéi 30° tai tiép
xtic goi i mdt phing dang do tay dgt, khong do than.

. Géc mit phing vot trong mdt phdng thdng ditng. Phing ~ 20° trén phwong ngang, topspin = 40°, lob topspin = 70° (Reid,

Elliott & Crespo, 2013). Do ¢ giita pha vung tdi.

. Khodng cdch tay—truc 6 giita pha tang téc. Khoing cich ngang tir tay khong thudn dén dwong giiva co thé. Phdi gidam

trong pha ting toc; néu tang, dong tic thu khong xady ra.

. Chi bdo tdi chin. Thoi diém nhic got ciia chin khong chiu lyc. Nhidc sém = chudi mé hon = nhiéu tw do hon; nhic mudn =

neo nhiéu hon.

18. Phiéu kiém todn rang budc

MGt trang, cho diém 0-2 moi muc, ding trong budi tdp. N6 bién §10-§14 thanh thir HLV dién dwoc giira cdc diém.

#  Muc 0 1 2

1 Bérong dé'tai tiép xiic phit hop cii danh va toc do Hep khi dang nhanh Tam duwgc Khop bang §6.1

2 Phin b téi phit hop A 50/50 6 A thip 70/30 80/20 hodic theo bing §11

3 Truc dwoc ddt cd chit i Khong 6 truc Truc mudn Truc chot trieée pha vung téi
4 Tam gidc ngwe—tay 6n dinh tir set dén tiép xiic Bién dang Giir mgt phiin Giir sudt tiép xiic
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#  Muc 0 1 2
5 Tay khong thudn hanh xir diing (thu hodc tha) Ving mo Thu mudn Thu r6i thd

6  Budc phuc hoi c6 va hep Khong cé Mugn Ngay 1dp tirc

Diém > 9: cdu hinh vitng; lam viéc trén toc do. 5-8: mot rang budc dang bi tiéu hai lin; tim bang bang ddu higu 16i. < 4: dung lai

giai dogn 1-3 truwéc khi thém nhip do.

Tri-Plane Stability - vi.1
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Phan VIII — Gido dan 12 tuan

19. Cau triic

Gido dn day ngan sdich, khong day cii ddnh. M6i pha cd lgp mot rang bugc dé' VDV cdm duwgc cdi gid ciia viéc tiéu nd.

Tuin Chi dé Rang budc dugc cé lap Tiéu chi thanh cong

1-3 Du ding Dé’va bién dg 6n dinh Khong bao gio mat thing bang tai tiéh xiic trong bai 60 bong
46 Tu do Neo va dit truc Phén bé'tdi chuyén 16 sang 80/20 6 A thdp ma khong cin nhic
7-9 Mt phing Tam gidc ngwc—tay DG tin mgt phing vot <15 cm qua 20 lin vung

10-12 Tich hop Cd bon, dwdi mét moi va dp liec Diéim kiém todn = 9 khi danh & nhip dg trin

20. Thw vién bai tdp

#  Baitdp Rang budc Cdch lam Liéu Cdu lénh Tién trién

1 Vungbéngdé  Diiding Chi vung khong bong, hai chin 1,5 lin 3 x 10 mbi "Rong va thap” Thém biwéc ngang
rong rong vai bén [

2 Minh hoa d¢ Dil diimg Cuing bai, hai chdn sdt nhau 2x10 "Cdm nhin khdc bigt” —
hep (twong phdn)

3 Bdtbongmét  Neo Dong dgi tung; VDV phii tiép dit mgt 3x8 "MG{t chan giip cii xoay”  Tung xa hon
chin chin va giik 2 gidy

4  Neobangmiii  Neo Chén trong chi cham dat bang mili, 3x10 "Didu ngon tay, khong Dinh d6i khang
chin khong bao gio chju tdi phai ban chin” toan toc

5  Vungvéivot Mt phing Vot dp vao nguwec, xoay nhw mét khoi, roi 3 x 10 "Nguee va tay, mot tim”  Thém béng
ap nguc maoi tha

6  Muc tiéu cho Mgt phing Tay khong thudn phdi cham mgt non ¢ vi 3 x 10 "Hai tay dat mat phang”  Non xa hon
tay kia tri cd'vot trieée khi vung

7 Khdn duéi Thu Kep khin dwéi nach tay khong thudn 3x10 "Khuyu vao swon” Forehand toan téc
ndch sudt pha tang toc

8  Tha va bit Thd Tay khong thudn thd lic tiéh xticva bit 3 x8 "Ném mgt phang” Thém di chuyén

ldy da theo

9  Némbong Tat ca Béng 3 kg, ditng, tir tw the'don mgt chin 4 x 6 mdi "Nap, xoay, ném” Ngoi, roi ding
thudc xoay huwdng

10  Buoc tich — Di ditng +nhjp  Dong dgi ra hiéu liic tiép xiic; do dg tré 4x8 "Tiép ddt rong, di sém”  Huwdéng ngdu
budc diu nhién

11  Bai mét moi Tich hop 20 béng doi khing, roi 10 giao bong, lap 3 higp "Giit nguyén hinh khi Dinh trdn

3 lan mét”
12 Kiém todn Tich hop HLV chim phiéu §18 trong mit set 1 set — Chim ¢ 5—4, 30—

trong tran

Tri-Plane Stability - vi.1
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21. Lich tudn va tich hop nhdinh

Ngay Noi dung

Thir 2 Bai 1-2 (du ding), 20 phiit; ki thudt 40 phiit
Thir 3 Bai 3—4 (neo); giao bong 30 phiit

Thir 4 Bai 5-6 (mgt phing); xem video 20 phiit

Thir 5 Bai 7-8 (thu/thd); bai tdp bong song

Thit 6 Bai 9 (bong thude) + bai 10 (phdn fing)

Thir 7 Bai 11 (mét moi) + bai 12 (kiém todn)

CN Nghi hodc vin dgng nhe

Nhénh Diéu gi thay doi

01 Co sinh hoc
02 Di chuyén
04 Forehand
05 Backhand
06 Giao bong

09 Huin luyén

Tri-Plane Stability - vi.1

Niim nguyén Iy thanh tién dé A1-A6 6 §3.4; ngon ngir truc thing dieng bi loi cho giao bong

Bing §11 thanh tai ligu tham chiéu chon tw thé: danh doi thoi gian phuc hoi ctia ART-0116 dwoc ndng lén, khong bi chon
Ciu 1énh tay khong thudn ddi tir "dan” sang "dgt diém thir ba”

Cti hai tay dwoc phin logi lgi la thiét ké chudi kin, diéin thie tw dong phing — khong phdi ngoai 1¢

N§i dung tay tung ha xudng Mitc C; hinh dnh truc thing ditng duwoc thay

Phigu kiém todn va danh sich "khdng nén day” vao mé-dun dao tao HLV
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Phin IX — Gidi han va chuong trinh nghién citu

22. Bay mdi de doa tinh hop 1¢

1. Truc quay chua timg duwoc do. Doi tiong trung tim cuia khung — mot truc quay dat qua chan chiu lvc — chiea duweoc do

trong bat ky cit danh nao. Moi phdt biéu vé né la suy ludn djng hoc.

2. Phén b6 tdi chua timg dugc do bang phin trim. Khong & giao béng, khong 6 tw the'mé. Cic con s6'80/20 trong ho so la

md hinh hoa hodc tir hudn luyén, va da dwoc ghi 1o.

3. Dong tdc thu chwa timg duogc do. Khong nghién ciru tennis nao noi vi tri tay vdi vin toc goc thin.

4. Mt phdng duoc dinh nghia ba cdch trong y vin, va ho so nay chon mét (mdt phing khép qua quij dao diu vot) trong khi

Iwa chon do khong phdi chudn.

5. M6 hinh la mé hinh. Cdc con s6'I va bién d¢ dén tir xdp xi 15 doan v6i ti 1¢ khoi lwgng cong bd va bin kinh woc ligng tay.

Chiing diing dén khodang +20%, dii cho cic ldp ludn dd néu va khong di dé'ké don chinh xdc.

6. Y vin léch vé nam, trinh do dai hoc dén ding cap cao, khong khuyét tat. Chuyén sang lita tudi, nit, VDV phong trao,

VDV xe lin la chwa dwoc xdc 1dp.

7. Kho tri thiic la ting tong hop va, nhw §8 cho thdy, tw mau thudn & nhitng khang dinh nay. N6 khong thé'tw mang trong

luwong bang chirng.

23. Sdu gia thuyét cé thé bdc bo

MGi gid thuyét dugc phdt biéu sao cho mot két qud cd thé'giét nd, kem thiét ké'ma mot chieong trinh nghiém tic chay duwoc trong

Du dodan

Thiét k¢’

Diéu gi sé bdc bo

mot mua.

¢t Gid thuyét

H1  Thira rang budc tiéu tw
do quay, khong tiéu
thiing bing

H2  Thu tay lam tang vin
toc goc thin

H3  Li mit phing xudt
hién trieée 16i lec khi
mét

H4  Diém thit ba la nguec,
khong phdi tay thit hai

H5  Phdn b 'tdi toi wu phu
thudc nhiém vu

H6  Chudi kin gidi thich cil

hai tay don chin sau

O ciing toc d6 vot, forehand hai chin cho dj biéh
thién mdt phing I6n hon va 6n dinh tw thé ngang
hodc tot hon so véi mot chin

Thu tay khong thudn trong pha ting toc cho vin
toc goc than dinh cao hon 1o rét so v6i dé' dudi

Trong phic do giy mét, dg bién thién mat phing
vot ting truée khi luc doc dinh giam

Rang budc goc nguwe—tay lam gidm bién thién mdt
phing nhiéu hon rang budc dwong hai tay

Phin b6't6i da toc do vot 6 A thip 1éch mdt bén
nhiéu hon phéin bo't6i da dg chinh xdc & A cao

M6 chudi mot cdch nhin tgo (nhéc chan sau)
chuyén mo-men hong chii dao sang chin trude

20 VDV, 2 lirc ké'+ mocap 3D,
20 forehand mdi tw thé’

Trong cung VDV, 3 diéu kién
(tw nhién, ép dudi, ép thu),
IMU trén nguc

Giao béng dén kiét siec, IMU +
luc ké, 15 VBV

2 diéu kién rang budc ngoai, 20
VDV, chong video

4 diéu kién A x 4 mirc phin b6,
dong liec hoc nghich ddo

12 VDV backhand hai tay, 2
lwee ké; 2 diéu kién

Dbn hai chn cho thing bing
té hon va bién thién mdt
phing ngang nhau

Khong khdc biét, hodc tay

dubi cho w cao hon

Luec gidm trwée va biéh thién
mdt phing khong doi

Rang budc dwong hai tay dir
bio tot hon

M@t phin bé'toi wu cho moi
nhiém vu

Mo-men vin 6 chan sau khi
chudi did mé

H1 va H6 1a hai thi nghiém gid tri nhat: H1 kién tra dw dodn c6t 161 ctia cich dinh nghia lgi, H6 kiém tra co ché'lam cii hai tay

hiéu dwgc dwéi mo hinh.

Tri-Plane Stability - vi.1
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24. Diéu gi sé thay doi két ludn ciia ho so ndy

o Mot nghién citu cho thdy thu tay khong thudn lam ting vdn toc goc thin mot cich do dwgc sé diea NL4 tir C lén A, va co ché’
duweoc trich ddn nhiéu nhat clia khung sé thanh co ché dwoc ung h tot nhit.

o Mgt nghién citu cho thiy c6 mot phan b6 tdi toi weu cho moi nhiém vy sé lam sup khung A 6 §5, va quy tic phd qudt goc sé
dwoc minh oan.

o Mgt do dac triec tiép truc quay trong cii danh cho thiy no khong di gin ban chin chiu lwc sé phd A4, va cung véi né la cich
dién gidi lgi vé don lywc mot chin.

25. Canh bao thuc hanh

Day la téng hop nghién civu, khong phdi chitng nhin y khoa hay chitng nhin hudn luyén. Hai canh bio cu thé' cdc mau don lyc
m@t chiin mo ta 6 ddy tai 1én hong va g6i ding ké, va VDV dang ¢4 triéu chitng hong hodc banh ché—dii khong nén dp dung ma
khong cé y kién lam sang; va cdc phdt hién mét méi 6 §9.6 goi y rang kij thudt tdp liic cudi budi dang duwoc thiee hién boi mét chién
lwgc kiém sodt khic, nén nhitng [in ldp cudi budi cé thé dang day mot diéu khic véi diéu HLV dinh day.
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Phin X — Lép thuc hanh

B&'sung 6 ban v1.1. Phiin IX dd kiém todn cdc khing dinh ciia khung. Phiin nay kiéin todn diing thit truyén tdi chiing.

26. Vi sao phdi kiém todn cd bdi tip

Mot khing dinh sai nam trong mot tai liéu thi nam im. Mot khing dinh sai nam trong mét bai tap thi dwoc ldp lai ba tram lin mot

tuidn, béi mot nguoi dang cd'lam diing, dwdi mdt mot hudn luyén vién dang chdm theo diing tiéu chi ma bai tdp do goi tén.

MGéi bai tdp la mt khing dinh & dang vin hanh. "Dbn toan b6 lwc vao mot chan” la mot cdu 6 muc 2 ctia khung; "Flamingo

Freeze: dirng trén chin tru ngoai, oi trong co 1én, gii¢ hai gidy 6 diém tiép xiic” chinh la cdu d6 dwoc chuyén thanh mgt nhiém vu

o diéu kign dat. Néu cdu do bi xép hang X, bai tdp thiva hwéng nguyén chir X 4y — va bai tdp maoi la thiv dén tay nguoi choi.

Phiin nay 14y muwoi lim bai tdp 6 muc 4 cia khung goc, doc tirng bai theo bon diém, ri ra phin quyét.

Doc cdi gi

Vi sao quan trong

Co ché'ma bai tdp gid dinh

Tiéu chi ma né chiam

L6i ma né phat hién duoc

N6 chuyén giao sang ddu

Bai tdp dang luyén cdu héi nao trong ba cdu hoi bi gop 6 muc 4

Cdi hudn luyén vién nhin dé' quyét dinh dat hay khong dat

Vi, diéu bc 16 hon, 16i ma v mt cdu triic né khong thé phat hign

Thanh cong trong bai tdp c6 dir bdo diwrgc thanh cong trong cii danh hay khong

Bon phdn quyét: Git — bai tdp luyén ding thir né noi. Stra — co ché’diing nhwng tiéu chi hodc liéu lwgng lai day mot thir khdc.

Déi tén — bai tdp tot, nhung khong phdi bai tdp ma tén né nhin. B — khong stea dwgc ma khong thanh mot bai tdp khidc.

26.1 Muoi lim bai tdp, phdn quyét ting bdi

# Bai tdp Gid dinh Phaﬁ Vi sao

quyet

1.1 Flamingo Freeze — chi chin Dbn 100% lyc vao mot ~ Stka Luyén thing bﬁng tinh trén mgt chin, khong luyén viéc ddt truc. Tw thé’
ngoai, g0i trong co lén, giit 2 chin tao ra mot truc co g0i xod b6 quyén diéu chinh nho ciia ban chdn trong, nén nguoi choi
Qidy & diéim tiép xtic quay thing dirng duy dat bang cdch citng nguoi lai. Tiéu chi ("ngd nghia la khoi tdm ngodi

nhit diém tru”) do cil ngd, khong do cii danh.

1.2 Ném béng thudc mot chin Nhue trén, kém tdi ngoai  Sira Vé co hoc la bai t0t nhdt trong ba: cd xoay, c6 tdi, mot chin, tw diéu

(nhe) nhip. Chi sai liéu — doi 100%, va ban chan trong bi bé di thay vi dwoc
lam diém twa nhe.

1.3 Khod chin trudc khi giao Chén trude la diém tru D6 Day 1a bai thing bang khi tiép dat. Cau hoi lwc ddy ciia cii giao bong
bong — ditng yen sau khi tiép  cudi ciia cii giao béng tén (chdn nao ddy, bao nhiéu) hoan toan khéng dwgc luyén; chin trieéc so
dat bing chan trudc, chin sau v6i chin sau chi 1éch 1 m/s, nam trong nhiéu. Giir bai, goi diing tén né.
bay

2.1 Thudc ddy 6 tw thé'chd — hai  Décang rong cang on Sita 1,5 lin 1a bién dw6i ciia ddi, nhwng lai dwoc trinh bay nhw dich dén. Bai
ban chdn bang vai + 50% dinh khong co bién trén va khong co s6'hang chi phi, nén né day "cang rong

cang tot” — ding cdi 16i mé rong qud mirc ma myc 7.2 da chi ra.

2.2 Ngoi tuong khi d6 giao bong  Bién 6n dinh tinh duw Sita Muoi gidy ding truong la bai dot co divi ¢6 kem tw thé: sw chil j chuyén
— dé'rong, giir ding truong 10 bio duwoc khd ning do sang moi co, con tw thé'thi khong phai nhiém vu. Bién quan trong la
gidy béng bién dong, ¢ diing vin toc ngang ciia dwong bong.

2.3 Truogt phong thii v6i ding —  Ham da vio mot dé’ Giit Bai duy nhit trong bg luyén diing co ché’'ma P2’ goi tén: bién 6n dinh

trwot, dirng dé’réng, giir 2 gidy,
khong buwdc thém
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# Bai tdp Giad dinh o Vi sao

quyet

3.1 Dong khung dia — hai tay gitt Hai tay dinh nghia mgt ~ Sika Hai tay trén vot cd dinh dwong thing ctia vot va dg xoay mdt vot. DY
6’ vot va diu vot, dit do phing nghiéng la quan hé gitta dwong dé véi dwong ngiec, ma bai tip khong
nghiéng, giit 3 gidy hé nhic dén ngire. N6 luyén niva phiin hinh hoc chiea bao gio bi nghi

ngo.

3.2 Mt phing qua gwong — 13y Nhin duoc mit phing Bo Gueong cho mot hinh chiéit hai chiéu; mdt phing nhin trong guong I
vot ra sau, dirng yén, kiém tra trong guwong mot dwong cng véi phong dodn. Tiéu chi khong thé'triwot mot cdch
hai tay c6 ciing mot mat phing nhin thdy dwgc, nén né khong day duwoc gi.

3.3 Tay khong thudn dan duong  Tay kia ddt mat phang,  Giit Bai diwroc dyng tot nhit trong muoi lam bai. Co ché’diing (P3’), co diéu
— tay kia giit c6'vot dén khi bt 15i thd kién tha, c6 tiéu chi quan sit dwoc. Thém tham chiéu ngwc la dil.
ddu vung toi

4.1  Thu tay va giit — sau khi Dgng tic thu tay phai Sita P4’ dgt civa s6'ciia dong tdc thu tay trong pha ting t6c; né ddo chiéu
tung bong, nim do, giao 20 qud  duy tri sudt dén tiép truede tiép xiic dé'tay danh dwoc dudi ra. Giit do dén tiép xiic luyén
giir dén diém tiép xiic xiic diing diéu ngwoc lai, va dong tir "nim” cd dinh ban tay khiéh vai khong

thé dwa ra trude.

4.2 Kep khin forehand — kep Khodng cdch tay khong ~ Stra Tiéu chi nhi phan tot, nhwng chi cé mt niva. C6 hai 16i — roi sém (mat
khin dwéi nach tay khong thudn la nhi phin mdt phing) va gitt mudn (chin xoay) — ma bai chi thiy 16i ddu. Nguoi
thudn, danh ma khong lam roi khong bao gio lam roi khin sé dat, trong khi dang thira rang bugc.

4.3 Xoay kiéu truot bing nghé Thu tay lam gidm I, Déi Vit Iy diing cho cii xoay quanh truc doc thin, tiec la trieong hop cii
thudt — hai tay dang, xoay, ting w tén danh mat san. Khong phdi trwong hop giao béng: giao bong khong phdi
70i thu vio cti xoay quanh truc thing ditng (muc 9.4). Giir bii, b khing dinh

chuyén giao.

5.1 Hé ditng yén — dong dgi kiem  Chdn try, tay thu, tay Bo Sai hinh hoc — mgt diéin ndm trén mét dat con mdt phang nam trén
tra ba diém c6 dong phing dénh ciing nam trén khong — wva tiéu chi la mot phdan dodn khong ai lam kip trong thoi gian

mot mdt phing thiee. NG tao ra sy dong thudn, khong tao ra phép do.

5.2 Kiém todn ba diém qua Danh muc ba diém la Sita Phwong phdp (dirng, dém, ghi diém) hoan toan ding va la bai duy nhit
video — dirng hinh ¢ tiép xiic,  danh muc diing tao ra ho so. Danh muc thi sai: thiéu deong vai, va coi diém thit tw chiu
déin ba dién lwc la mét on dinh, trong khi mo hinh néi chi phi ciia thiva rang budc la

mdt xoay.

5.3 Tién trinh thi ghé ddu — Ném nguyén ly lip Déi Trinh tw sw pham diing va nén giir. Cdi tén day sai kiéu that bai: ban
rong, don lc, dit mat phing, ghép theo thit tw do tén khong nga khoi ghé, ban mat kha ning xoay trén ghé. Doi tén, va chén

thu tay, tiép xiic, ¢ ba toc do

mQt bdc "thd tay” giita thu tay va tiép xiic.

Téng: 2 giit, 8 stka, 3 doi tén, 2 bo. Hai trong muoi ldm bai song sot nguyén ven, ba bai nira song sot nhuw nhitng bai khdc durdi

mot cdi tén khic. Do khong phdi ban dn cho nguoi viét ra chiing; do la diéu xdy ra khi mot bg bai tdp dwoc suy ra tiv ndm nguyén

1y va hai trong ndm hod ra bi phdt biéu sai.

26.2 Bén 16i chay suét cd bo

Céc stra chira riéng 1é it quan trong hon quy ludt. Bon 16i mang tinh hé thong, va mbi 16i bat ngudn tie mot phdt hién cu thé'é
Phiin 1I-V.

L1 — L6i 100%. Ba bai (1.1, 1.2, 1.3) doi don lwc hoan toan vio mot chan. Khong nghién citu nao bdo cdo mot cii danh thiec hién
¢ 100%, va tran ciia chinh kho tri thiec 1o "khodng 80% trd lén”. Nguoi nhdn mot chi dan bat khd thi khong bdo thit bai; ho tim
cdch cdm thdy minh tudn thii — thwong bang cdch cieng c6'chin, citng hong va dong biang than trén, tirc diing diéu nguwoc lgi v6i

muc dich bai tdp. Quy tdc sta: moi cau lénh don lyec tré thanh mot ti 1¢ — "80 & chan ngoai, 20 lam diéim twa nhe” — va diém

twa nhe dwoc chim, khong phdi diroc tha.

L2 — Léi giit tay dén tiép xiic. Ba bai (3.3, 4.1, 4.2) giit tay khong thudn cd dinh sudt ving tiép xiic. P4’ néi ré dong tdc thu tay
mang tinh cho phép — né dé’than trén ting toc — va nd ddo chiéu trudc tiép xiic dé'tay danh dudi ra, kéo dai don bdy tai diém tiép

xtic. M@t bai doi ban tay dibng vén dén tiép xiic bién bai xoay thanh bai chin xoay, va né sé tao ra nhitng nguoi choi 6n dinh, gon,
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A

va chim. Quy tdc stra: moi bai thu tay cé mot ciea s6' thd, phdt biéu bang vi tri ("thd trieée khi vot t6i truede thin”), khong phit
biéu bang cam gidc.

L3 — L&i tiéu chi khong thé'bdc bo. Hai bai (3.2, 5.1) doi con nguoi nhin thiy mot mat phing trong thoi gian thyec. Ca hai
khong thé trueot theo cich nguoi choi phin bic dwoc, nén cd hai tgo ra vé ngodi ciia viéc danh gid. Dy la 16i sw pham nguy hiém
nhit, vi mot tiéu chi khong thé’bic bé day nguoi choi rang viéc kiém tra la mot nghi thiec. Quy tdc stea: tiéu chi phai déin duoc,
hodc phai dwoc quay phim. "Hai ban tay va dwong nguec khép nhau trong mot bé ngang ban tay ¢ khung hinh dieng” la dém duoc;
"ba diéin dong phiang” thi khong.

L4 — Phiéu diém mot chiéu. Dy 1a 10i cdu triic, va la hé qua triec tiép ciia chinh 1y thie hai. Moi bai trong bg déu dwoc chiim
trén d¢ on dinh: cé nga khong, khin cd roi khong, ban chin cé nhic khong. Khong bai nao dwgc chiim trén chi phi xoay: c6 mit
da xoay khong, c6 téi mudn khong, doi hweéng c6 lau hon khong. Mot bg bai dwng dé’ phdt hién bit 6n sé bio dat cho mot ngueoi di
thira rang budc dén mirc citng do, vi cieng do thi 6n dinh. Ludn diém ciia chinh khung — ring thira rang budc phdi trd bang xoay

— khong xudt hién ¢ dau trong phin dinh gid cua khung.

Sita chita chi la thém mot cot. Moi thé bai tdp c6 thém diém thie hai: thoi gian d6i huwdng, hodc bién dj xoay vai tai tiéh
xtic, hodc don gidn la "di hoan tdt theo da chwa”. Chi phi: mot dong ho bim gidy va mdt dién thogi. Khong cé nd, by bai tdp

chi ¢6 thé’ xdc nhin mot nira mo hinh.

26.3 Ba bai tdp viét lai diy di

Bing trén cho phdn quyét; ba bai ding viét lai ddy di vi chiing chiu tdi Ion nhat.

26.3.1 Flamingo Freeze — giit cé diém tua

Dung bai Chin ngoai chiu ~80%, miii ban chin trong cham ddt, khong truyén liec. Vung forehand dén tiép xiic, giit 2 gidy.
Liéu 3 x 6 mdi bén, sau dé 2 x 6 ¢ toc dg rally.

Tiéu chi Xuwong tkc 1éch ngang dw6i 5 cm trong liic gitt, quay tir phia truée. Khong phai "co ditng vitng khong”.

Thit bai trong thé' nao Xueong tkc tri vé phia ban chin trong — truc chua tirng duoc dgt. Khong phdi: nguoi choi lic I,

Vi sao cin miii chin NG tra lai quyén diéu chinh nho ma cii danh thit ¢6 dung, nén bai tdp thoi thuwéng cho sw cieng do.

Chuyén giao Viéc dit truc tai tiép xiic — ding diéu P1’ thiec suw khﬁng dinh.

26.3.2 Thu tay va giit — thu tay va tha

Duyng bai Tung bong, thu tay tung vao sdt nguc, bit ddu ting toc — roi thd do truedc khi vot t6i trudce thin.
Liéu 3 x 8 qua giao, quay tir phia sau.
Tiéu chi Hai khung hinh: tay di khép & thoi diéim xoay ngoai cire dai; ban tay da roi do & khung hinh ngay trieée tiép xiic.

Thét bai trong  Hai 16i khdc nhau va ngwoc nhau: tay con trén do 6 tiép xiic (chin xoay), hodc tay khong bao gio t6i (khong c6 dong tic thu, I khong
thé'nao gidm).

Vi sao can cita  Thir nghi¢m doi chirng tot nhat vé thoi diém thu tay tung bong cho thiy thu sém hay mudn lam thay doi cii tung va nhip diéu cii
s6 giao, con ddng hoc diu thi khong d6i. Muc tiéu day thit ciia bai tdp vi thé'la civa s6, khong phdi toc do.

26.3.3 Hé diing yén — phiéu bon muc

Thay phin dodn "ba diém dong phing” bang bon muc nhi phin, moi muc chdm dwoc tie mot khung hinh dieng:
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Muyc Cdu héi 6 khung hinh dirng Néu khong

1. Diém tru Durong dp liec ciia ban chin chiu liec co nam dwdi khung chau? Truc ddt sai phia; cii ddnh sé xoay quanh diém twa nhe

2. Tay khong Tay kia c6 ndm trong mot bé ngang ban tay tinh tie ngwec, hodc da Nira voi — vi tri t¢ nhit: I cao ma khong cé tham chiéu

thudn thd 16 rang? mdt phing

3. Dudi Tay ddnh 6 dudi doc theo mgt phing, khong gap? Don bdy tai tiép xiic bi rit ngin; toc dg sé phdi mua bing
c6'tay

4. Khop Duong vai co chi vé hwéng mdt vot chi? Mt phing va nguec bat dong; dg nghiéng chiea tirng dugc
dat

Chdm 0—4. Nguwoi dat 4 dang thyce thi mo hinh. Nguoi dat 3 v6i muc 4 trueot la trieong hop phd’bién, va ndé v hinh véi phép kiém
tra goc.

26.4 Kiém todn doan phim bon muoi gidy

Khung hién di c6 mot phim day hoc tiéng Viét: bon muwoi idy, bon phan doan cé phu dé, dung tir hinh anh thi ddu. Dy la hién
vt diu tién cia dw dn ma mot ngueoi choi thit sw sé xem, nén né la tai lidu hé trong nhat trong bo — va ding duwoc kiém todn
bing diing cong cu da ding cho cdc bai tip.

Phim day gi. Nquyén ly 1 (mot chin tru, "Flamingo Freeze”), Nquyén ly 2 (dé'rong, "Base of Support”), Nguyén 1y 4 hai [in
(thu tay khi giao bong, kep khin forehand). Nguyén 1y 3 va 5 ving mdt.

Phit hié¢n 1 — sw ving mdt 1a diing, va nén dwoc bién thanh chii yj. Hai nguyén 1y ma phim bé ra ding la hai nguyén 1y trueot
kiéim todn: P3 thiéi mot rang budc hinh hoc, va ba diém ctia P5 khong dong phing. Mot bg phim khong thé’ cho thdy mot mat
phing ma né khong dinh nghia dwoc, va khong thé’ cho thay mot danh muc ma hinh hoc ciia né sai. Didu trong nhuw mét dyng
phim thiéu lai chinh la cach dung duy nhat bién ho dwoc. Hay bién né thanh quy tdc: quay cdi cé thé' cho thdy; dirng quay cdi
md hinh khong dic td duoc.

Phit hién 2 — mot phu dé mang khing dinh hang X vao diing phuong tién duoc sao chép nhiéu nhat. Phy dé Nquyén Iy 1
viét: "100% lwc qua 1 chin, tao truc quay thing dieng”. Ca hai vé'déu bi xép hang X trong ho so nay: liec khong bao gio la 100%,
va truc quay la mot suy ludn dong hoc chua tirng dwoc do, con v6i cii giao béng thi né sai mgt cich cu thé' (muc 9.4). Mot tai ligu
0 thé'dit 1oi canh bdo 6 doan sau; mot phu dé thi khong. Dy la chinh stka wu tién cao nhdt ciia toan dw dn, vi phim sé dwegc chia
sé lai ma khong kém ho so. Viéc chinh siva nay da dwoc thuwc hién; muc 26.4.1 ghi lai ban tdi phdt hanh.

Phit hié¢n 3 — phu dé Nguyén 1y 4 1a phy dé mdau. "Tay trdi thu sit nguc — gidm I, ting toc dg xoay” néu co ché, goi tén dai
liegng, v khong gin con s6'nao. D6 diing la tinh trang nhdn thirc ciia P4 (hang C): vt 1y vitng, chwea do trong quiin vot. N6 nén
la khudén cho moi phu dé con lai.

Phit hién 4 — phu dé Nguyén 1y 2 diing nhung thiéu mot cdch sé bi dp dung qud miic. "Hai chin bit budc dang rong dé'6n
dinh” — ding trong ddi, im ldng vé chi phi. Nquoi xem sé dang rong cho dén khi thdy khong con sai, titc vupt 2 lin bé ngang vai,
noi hinh phat déi hwéng la 100150 ms. M@t chir sira dwgc: vira dil.

M{t chudn san xudt, suy ra tir bon phdt hién.

1. Méi phu dé mgt khéng dinh. Hai khcfng dinh trén mét dong la cach mét 1oi canh bdo bi thit lac.

2. Khong diing lwong tir tuyét doi — 100%, luén ludn, bit budc, khong bao gio — trie khi hang la A.

3. Néu co ché’hang C, néu co ché"va giir lai con so.

4. Cho thiy kiéu that bai trong cing khung hinh véi kiéu diing. Mot by phim chi cho thdy thiec thi diing thi day nhin dién,
khong day stra.

5. Phu dé ¢hi tiéu chi, khong ghi cam gidc: "tay thad trudc tiép xiic” t6t hon "cdm nhin dong tdc thu”.
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26.4.1 Ban tdi phdt hanh: v1.1
Bin kiém todn trén khong dieng lai 6 mitc nhin xét. Dogn phim da dwgc dwng lgi thanh v1.1 v6i cd bdn phdt hién dwge xir I, va

tép phim, hd so cing trang web nay déu mang ban da siva. Phiin hinh dnh khong bi dung t6i — vin bon clip cil, cing thit tw, cing

do dai muwoi gidy mdi phan doan, diing toc do thwc — vi 16i nam 6 chik, khong nam & hinh.

#  Phu dé v1.0 Phy dé v1.1 Dd thay d6i gi

1 100% lwc qua 1 chan, Dbn phiin I6n lic vio BG cd hai khing dinh hang X. Luong tir tuyét doi khong con, va truc quay thing ditng
tao truc quay thﬁng chin tru, chan kia twa ciing khong con. Phin con lai — lirc don vao chdn tru, chin kia tia nhe — la thir nhin
dirng nhe thiy dwoc trong khung hinh.

2 Hai chin bit bujc dang ~ Rong vira dii d¢’dirng, Chi phi bi bé s6t nay da dwoc néu, va bit budc doi thanh viea dii. Ddi dwoc mo td tir cd hai
rong dé’on dinh hep vira dii dé¢ xoay diu thay vi tir mot diu.

3 Tay trdi thu sit ngwe —  Thu sdt nguwc (gidm I), Gitr nguyén vai tro phyu dé mdu — néu co ché, goi tén dai lwong, khong gin con s6' — va
gidm 1, ting toc dj xoay  1di tha trudce tiép xiic thém moc tha tay dé’tiéu chi c thé trugt ciing nhw cé thé dat.

4 Giir tay khong thudn sat  Tay khong thudn sdt Stra tiéu chi mot phia. "Khong lam roi khin” khong thé’bi trieot vi gite qud 1du; "giir dén

nguec, khong lam roi
khdin

ngec dén liic bt dau
vung toi

liic biit ddu vung t6i” thi c6 thé

Nhiing gi dugc giit nguyén cé chu . Hinh hoc phu dé khong d6i, sai 1éch dwdéi mét diém anh so vdi ban goc: do trén khung hinh
gidi md, chir chiém cic hang 626—686 ¢ cd hai ban. Nguoi di xem ban diu sé khong thiy khung hinh doi, chi thiy chiv doi — va dé
chinh la yj d6. Ddy la chinh stka, khong phdi lam moi mij thudt, va khong cé phiin nao ciia viéc chinh sita phy thugc vao viéc nguoi
xem nhdn ra nd. Lép phu dé dwoc dung lai tie chit thay vi v de 1én 16p chit cii, nén diu tiéng Viét sach & moi co chit thay vi thira
huwéng tiv mgt ban di bi nén lgi.

Am thanh phai dung lai chit khong thé sao chép. Bon clip ngudn la mono 24 kHz va da dat dinh 0,0 dBFS; khi ghép néi chiing
bi vG tiéng. Ban tdi phdt hanh vi vy dwoc ldy mau lai thanh 44,1 kHz stereo, ha 2 dB va gi6i han dinh, cho dinh —2,2 dBFS so v6i
~1,7 dBFS cuia ban goc, mikc trung binh léch dwéi 1 dB. Ddy la mot siea nhé khong ai yéu ciu, nhwng phdt hanh phu dé da sira
trén mot duwong tiéng bi vo thi la mot sw danh doi toi.

Nhiing gi ban tdi phdt hanh khong sita duwoc. Phin doan 2 va 3 mang do hoa tiéng Anh chiy sin vao hinh — "BASE OF
SUPPORT”, va "Trophy Position & Tuck Principle” cing phy dé ”Rotational Acceleration in Tennis Serve” — nam cich ddi phu
deé chi vai diém dnh. Phu dé tiéng Viét vin doc dwgc vi dwgc vé kem bong d6, nhing hai ngon ngik chen vao nhau, va & phan dogn
3 phu dé tiéng Anh véi dong didu tiéng Viét cich nhau chwa didy mot dong. Didu nay khong thé’sira tiv [6p phu dé; né cin hinh anh
khong c6 chit chay sin. O ddy nd duwoc ghi nhin nhie mét khuyét diém da biét ciia v1.1 — va khong phdi khuyét diém do v1.1 tao
ra, vi v1.0 chen chiic y hét.

Tép. Tri-Plane-Tong-Hop-VN-40s-v1.1.mp4 — 40,0 gidy, 1280x720, 30 fps, H.264 + AAC 44,1 kHz stereo, 16,5 MB.

26.5 Bg cdu lénh song sot

Sdu cdu lénh, moi cdu truy dwoc vé mot phdt biéu lai, moi cdu thuwce thi dwoc, va khong cdu nao doi ngudi choi tin vio diéu bﬁng

chirng khong 1ing ho.
Ciu lénh Thay cho Truy vé Hang
"M@t chéin lam chii cii xoay.” "Hay la ghé'ddu, dirng la ghé’bon chin.” P1’ C
80 ¢ chdn ngodi, 20 lam diém twa.” "Dén 100% vao mot chin.” P1’ C
"Rong di dé dirng, hep di dé xoay.” "Cing rong cang on dinh.” p2’ A (ddi)
"Nguc va hai tay, mot tdm.” "Hai tay dinh nghia mt phing.” p3’ C (hinh hoc)
"Thu dé’ting toc, tha dé danh.” "Giit tay thu dén tiép xiic.” P4’ C
"Puong vai khop duong tay.” "Ba diéin trén mot mdt phing.” P5’ C
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Hai cdu ddu 1 hai cdu thay d6i hanh vi nhanh nhat, vi chiing thay mot chi dan bat kha thi bang mot ti 16 nguoi choi thit sy cham
t6i duwoc.

26.6 Diéu nay thay do6i gi trong gido dn 12 tuin

The vién bai tdp 6 muc 20 dwoc viét sau kiém todn va da phan dnh phiin 16n cdc siva chita nay. Bing dnh xa nén dwgc néu 1o dé
cdc bai cii khong bi duea tré lai tie tai liéu goc:

Bai goc X Iy Hién nam 6 diu

1.1 Flamingo Freeze Stra Muc 20, bai 3 (bt mot chan), c6 miii chan cham va tiéu chi d6 léch
1.2 Ném béng thudc Stra Muc 20, bai 9, ligu d6i thanh 80/20

1.3 Khod chin truéc Déi tén Khong nim trong gido dn; ddy 1o bai tiép dat, ma tiép dat la mot nhanh khdc
2.1 Thuwoc diy Sita Muc 20, bai 1-2, ¢6 dai va phép doi chitng hep

2.2 Ngoi tuwong Stra Gdp vao bai 10 (A9 tré split-step), noi tiéu chi la dong

2.3 Trugt va dirng Giir Tién trinh ciia bai 10

3.1 Béng khung dia Stra Muc 20, bai 5 (bong tam nguc)

3.2 Mit phiing qua guong Bo Thay bang bai 6 (dich cho tay khong thudn), déin duwoc

3.3 Tay khong thugn déin Giir Bai 6, thém tham chiéu nguc

4.1 Thu tay va giir Sira Bai 7, ¢6 civa s6'thi

4.2 Kep khin Stra Bai 7, chidm cd hai 16i

4.3 Xoay truegt biang Déi tén Phitn mé ddu bai 9, chi cho cii danh mit sin

5.1 Ho dirng yén Bé Phiéu muc 18, bén muc

5.2 Kiém todn video Stra Muc 18, thém muc dwong vai

5.3 Tién trinh ghé'ddu Déi tén Céu triic pha ciia gido dn (muc 19), doi tén, thém bdc tha tay

26.7 Phin nay khong thé xdc lap diéu gi

Kiém todn bai tdp la mot 1dp ludn tie co ché, khong phdi mot thie nghiém. NG ndi rang mot bai chim theo sy song sot thi khong
phat hi¢n duwoc sw cirng do, va mot bai doi 100% thi khong thé tudn thii; né khong néi rang cic bai dd siea tgo ra nguoi choi gidi
hon. D6 la mgt cdu hoi thuwc nghiém voi thiét ké'vé: hai nhém, tam tudn, cung mot hudn luyén vién, chdm mi theo phiéu muc 18
va theo thoi gian doi hwdng. Cho dén khi chay dwoc thik nghiém do, cdc sira chita ¢ co s6 tot hon ban goc, chiv khong phdi di dwoc
chirng minh.

MGt cinh bido nita, va ddy la diéu quan trong nhdt véi met hudn luyén vién doc phitn nay: khong siva chita nao lam bai tdp kho
chay hon. Chiing d6i mot con s6, thém mot diém thd, va thém mot diém so'thiy hai. Ly do dé'lam khong phdi la sy chdt ché vi chinh
né — ma la vi cdc tiéu chi goc dang day nguoi choi dirng yen, va dirng vén la thir duy nhdt mot cii dinh quin vot khong thé’ cd.
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Phu luc

Phu luc A — Gia thiét mé hinh

Tham sé Gid tri ding

Co so

D¢ nhay

Khoi lugng co thé’ 75 kg
Tt 1¢ khoi lirong doan
Ban kinh than

Bdn kinh tay khi thu 0,09-0,11 m
Bdn kinh tay khi dudi 0,44-0,55 m

Bé rong dé’trong mo hinh I 0,30 m

Chiéu cao khoi tim 0,95 m

Vin toc ngang 0,1-0,8 m/s
HEé s6'ma sit 0,8

D¢ citng doc chin 20 N/mm
Don by vot 0,34 m

HE s6' ghép huong bong

Mo hinh dung duoc cho: Idp ludn bic dg 16n, t 1¢, va xdc dinh s6hang nao chi phdi. Khong dung duoc cho: ké mot phin bé'tai,

Dempster/Winter

0,14 m ngang, 0,09 m trirdc—sau

0,6 x dj nghiéng

Nam truwéng thanh tham chiéu
Nhién tric chudn

Uéc lwong

Ubc lwgng gidi phiu

Ubc lugng gidi phiu

Giira dai

T thé'thé thao

Déi hop Iy

San cirng, giay tennis

Bic d¢ Ion tir y vin nhdy

Nira chiéu dai vot chudn

Xdp xi thye nghiém, khong phdi s’ do

mot goc thu tay, hay mot géc mét phang cu thé’ cho mot VDV cu thé,

Phu luc B — Tong hop tinh todn

Tuyén tinh voi moi I

+5% d6i I +5%

S6'hang chi phoi I thin

Nho

Lon — chi phoi ti 1¢ 2,1 Iin
I chiin la s6"hang thiéu so’

wo ~N(1/1); £10 em d6i wo 5%
Tuyén tinh voi XcoM

+0,2 d6i mo-men neo +25%
Tuyén tinh

Tuyén tinh trong ham arctan

Bdt dinh 16n nhdt 6 §6.4

Dai luong Gid tri

wo 3,21 radls
XcoM léch 6 0,5 m/s 15,6 cm

Bé rgng dé’bién bﬁng 060,5m/s 31,1cm

I (hai tay thu) 0,837 kg-m?
I (mgt tay dudi) 1,306 kg-m?
I (hai tay dudi) 1,776 kg'm?
Ti 18 dubi : thu 2,12

Mite ting w duw dodn, thu mét tay (L khong doi) +56,1%
Uéc lwgng 1 thin (45% tong) 0,377 kg-m?
Moé-men dé dat 800°/s trong 180 ms 29,2 N'm
Mo-men neo, 30% BW ¢ 0,35 m, u=0,8 61,8 N-m
D¢ nghiéng mat vot tir 20 mm sai s6 tay 3,37°

Léch 6 18 m tir 20 mm sai s0'tay 0,63 m

Nén trude tiv 20 mm g6 gheé, k=20 N/mm 400 N (0,54 BW)
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Phuy luc C — Thudt ngit song ngir (VI-EN)

Tiéng Viét English Ghi chii

de'do / da gidc dé'do base of support Thudt ngit ciia ban PDF goc

da gidc twa support polygon Phin bigt voi dé’do khi cin chinh xic

bién dg on dinh margin of stability Chuea chudin héa trong tiéhg Viét; dinh nghia 6 lin diing diu
khoi tam / trong tam centre of mass / centre of gravity "Trong tdm” 1a thudt ngir hudn luyén phd biéh

tam dp lwc

centre of pressure

phan lyc mdt dat (GRF) ground reaction force
thiea rang bugc overconstraint

rang budc chinh xdc exact constraint

chudi mé / chudi kin open chain / closed chain
mo-men qudn tinh moment of inertia
mo-men dong lwong angular momentum

mit phing vung vot swing plane

don lwc vao mgt chin tru single-fulcrum loading
bix ddp bang dé'rong wide-base compensation
thu tay sdt nguoi proximal tuck

g0c tdach vai-hong shoulder—pelvis separation

chudi dgng hoc

kinetic chain

trong s6 nhié¢m vu (A) task weight

Phu luc D — Danh muc hinh

Thudt ngie ciia ban PDF goc — giit nguyén

Thudt ngit méi ciia khung nay

Thudt ngi¢ ciia ban PDF géc
Thudt ngi¢ cua ban PDF gdc
Thudt ngit ciia ban PDF goc

Thudt ngi¢ ciia ban PDF goc

Thudt ngit méi ciia hd so nay

Hinh Noi dung Muc
1 Nguyeén Iy thu tay — giao bong va forehand (nguon) §7.4
2 MGt chdn chiu lyc, mat phing vung nghiéng (ngudn) §7.1
3 Déhep so voi dé'rong (nguodn) §7.2
4 Ba diéin so vdi bon diém (ngudn) §3.1
5 Thira rang budc: cdp kénh citng so v6i nén trwde dan hoi §3.2
6a To-pd tiép xiic: chudi mé, chudi kin, bon diéin §4.3
6b Hai tay cho m@t dwong; ba diéin cho mot mdt phing §3.3
7 Bién d¢ 6n dinh theo bé rng dé’ §6.1
8 Moé-men qudén tinh toan thin theo cdu hinh tay §6.2
9 Khuéch dai sai s6'mdt phing §6.4

Heét ho so. Ban tiéng Anh: Tri-Plane-Stability-Deep-Research-EN.md .
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