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LOINOI PAU.

Mbén y - sinh hoc thé duc thé thao 13 mon khoa hoc thuc hanh.
Nhim nghién citu, khdi quat nhitng tri thitc 1y thuyét va thyc hanh cla hai
lanh vuc y hoc va sinh hoc tng dung trong thé thao. Gitip cho sinh vién hé
thong kién thifc tdng quat, cd ban clia linh virc Y — sinh hoc TDTT va hinh
thanh hé phuong phdp ng dung vao thuc tién TDTT.

Nhirng ki&n thiic v k§ ning thuc hanh vé Y — sinh hoc TDTT, phuc vu
tot cho cong tdc kiém tra y hoc, tuyén chon tai nang thé thao, theo doi
ddnh gid chdt luong cong tdac hudn luyén & co s6 va su ting trudng trinh
do luyén tdp, dinh gia mitc dp mét méi va lua chon cdc gidi phdp hoi
phuc, diéu tri mét méi qud siic, chdn thuong thé thao, chdm séc dinh
duong, stt dung mot so duoc lieu, hoat chdt sinh hoc va cdc gidi phdp
khdc dé nang cao ndng luc van dong trong tdp luyén TT.

La mot khoa méi trong linh vuc khoa hoc TDTT. P€ ddp tng cho
sinh vién chuyén nganh y — sinh hoc, hoc vién cao hoc, bac si TDTT va
huan luyén vién. Qua nhitng nim nghién citu thuc hanh y- sinh hoc thé
duc thé thao, cling tham khdo mdt s6 tai liéu ctia vién khoa hoc TDTT,
céc chuyén gia trong va ngoai nudc, chiing t6i c6 ging soan thio cudn
“Gido trinh y — sinh TDTT” d€ 1am tai liéu cho sinh vién chuyén
nganh hoc tip, nghién cru va tham khao.

Du sao, cudn sdch nay khong tranh khdi nhitng sai s6t trong bién
soan, ching tdi mong cdc ban dong nghiép cling tdt cd cdc ban sinh
vién déng gép y ki€n d€ cudn gido trinh nay ngay dudc hoan thién hon.

Xin chan thanh cam on.

Thanh phé” H6 Chi Minh, ngay 17 — 02 — 2007.

Tién si. Nguyén Ddang Chiéu
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DI TRUYEN HQOC VA CG SG KHOA HOC TRONG
TUYEN CHON TAI NANG THE THAO.

A.DI TRUYEN HOC VA_ANH HUGNG CUA DI
TRUYEN TRONG TUYEN CHON THE THAO.

Di truyén hoc 12 mot bd mdn khoa hoc nghién cttu vé sy di truyén
va bi€n di clia sinh vat va loai ngudi, nghia 13 né nghién ctu vé quy
ludt cia mic d6 tuong tu va khac biét ciia cdc tinh trang ddc trung gitta
céc thé hé con chdu va th€ hé cha me 6ng ba...

I. CAu triic va chifc niing gen.

Nghién cttu dinh loai gen sinh 1y co thé 13 mot trong nhitng nhiém
vu ctia di truyén hoc va dudc goi 1a di truyén sinh 1y hoc. Nghién cttu
cdc quy luat bi€u hién di truyén va van dung chiing vao chiic ning sinh
ly 4nh hudng clia cdc nhin t& phdt trién va hoan thién ddi vdi hoat
dong thé thao 1a mdt van dé c6 y nghia thuc tién hién nay.

Céc nhan t§ xdc dinh qué trinh gidi han hoan thién kha ning chic
ning cd thé van dong vién (VPV) c6 lién quan dén kha ning hoat dong
co thé. Su thay ddi chic ning sinh 1y, sinh hod va cu tric cla co thé
phlt hop véi t6 chifc t€ bao va cd thé trong qud trinh thich ¢ng vdi khdi
lugng va cudng do tip luyén. Pong thdi qué trinh thich Gng clia cdc co
quan, cia cd thé c6 lién quan d&n tic dong cda nhan t6 di truyén, lam
thay ddi mic d6 ki€m tra di truyén do sy phdt tri€n va hoan thién céc
chifc niing sinh 1y & cdc giai doan phat trién cd thé khic nhau. Nhu vay
nhiém vu cAn gidi quyét 12 phai tim ra phuong phdp va kha ning ning
cao ning luc co thé van dong vién. D6 1a nhiém vu quan trong clia sinh
ly di truyén.

1. 1.Nhiém sdc thé:

Nhiém sic thé 13 mot thanh phan trong t& chiic t& bao ddm bio chat
liéu di truyén ctia co thé. Nhiém sic thé c6 ciu tric hinh sdi xoidn hién
6 dudi kinh hién vi quang hoc trong thdi ky cdc t& bao chuin bi phian
chia. Nhiém sic thé Eukaryota ciing nhu & prokaryota ddm nhin hai
chtrc ndng chinh sau:

- Truyén thong tin tir t€ bao nay sang t& bao kh4, tir th& hé
nay sang th€ hé khic.

- Céc gen trén nhiém sic thé kiém tra chidc ning va su phat
tri€n cda t& bao.




MObi nhiém sic thé thudng c6 hai sgi nhiém sic thé xoin theo chiéu
doc ctia né. Doc theo sdi nhiém sic ¢6 hat nhiém sic. Cau tao hod hoc
cdc nhiém sic thé gdm phan t& ADN mang thong tin di truyén két hop
vdi protein va mdt lugng nhd ARN, c6 thé c6 ca lipit, dudng phitc hop,
ion kim loai va cdc chdt dam mang tinh bazd va tinh axit.

O ngudi, co thé cdi c6 hai nhiém sic thé ky hieu X giong nhau vé
hinh thai vi thi¥, goi 13 gidi tinh ddng giao t& XX (nif). Co thé duc cb
hai nhiém sic thé khdc nhau X va Y, goi la gi6i tinh di giao td XY
(nam)

1. 2. Gen:

La mdt doan ADN quy dinh mdt chifc ning sinh hoc. Cdc gen gbm
c6 gen ma hda polipeptit (gen ciu tric) va cdc gen da phién mi ra
ARNIt (thong tin) hoic ARNvc (van chuyén). Gen 13 cd s& clia cdc tinh
trang vé chat cling nhu vé lugng bi€u hién vé cdc dic tinh hinh thdi
hoic hod sinh khdc nhau. Cdc gen sip x€p theo hang doc trén nhiém
sic thé, ching lién két vdi nhau tao nén mdi nhiém sic thé 1a mot don
vi lién két.

ADN (axit deoxyribonucleic) va ARN (axit ribonucleic)la nhitng dai
phan tif protit cé ciu tric gdm hai sdi dai xodn vao nhau. Trén céc sdi
d6 c6 cac vat chit co bdn thuc hién chifc ning di truyén, do 1a cdc gen.

MJi t& bao clia loai ngudi déu c6 23 ddi nhiém sic thé, tong cong 1a
46 dugc sip x€p theo thi ty. Trong d6 doi tir s6 1 d&€n 22 1a nhitng
nhiém sic thé tao thé, chiing quy dinh cic tinh trang thudc hinh thdi k&t
cAu va chiic ning cla cdc cd quan trong cd thé. Poi s6 23 dugc goi 1a
nhiém sic thé gidi tinh, n6 quy dinh gidi tinh cia mot c4 thé.

Trén 23 d6i nhiém sic thé clia loai ngudi c6 chita khodng hon mudi
tri€u gen va ngay cang c6 thém nhitng gen méi dugc phat hi€n.

Qua d6 cho thiy, nhin t€ bio clia ngudi véi 23 doi nhiém sic thé da
c6 so lugng thong tin di truyén ri't 16n. Thong qua qué trinh sinh tong
hgp protit va cdc loai men, cdc qud trinh sinh 1y va sinh hod né diéu
khién moi hoat d6éng cla con ngudi.

1. 3. ADN: (axit deoxyribonucleic):

Trong qud trinh di truyén va phat trién cd thé€ c6 vai trd quan trong
hang dau 12 hai dang axitnucleic chiing c¢é chifc ning khdc nhau vé ciu
tao hod hoc va sy phin bd trong t&€ bao. P6 1a ADN va ARN (axit
ribonucleic).

ADN phan bd chii y&u trong nhan, phin 16n trong cdc nhiém sic thé.
Vai trd sinh hoc cda ADN 13 & sy truyén thong tin di truyén tir t€ bao



me cho cédc t€ bao con va trong sinh sdn hitu tinh, tif mot co thé nay
sang mot cd thé khic.

Ngay nay, ngudi ta xdc nhin ring nhitng nhin td di truyén 13 nhitng
phin t& ADN dic hiéu hodc nhitng doan tich biét vé chifc ning cia
nhitng phan t& nhu thé, vi ring su truyén 6n dinh cdc gen tif b6 me cho
con chdu trong nhiéu thé hé 1a phu thudc trudc tién vao khi ning tdi
ban cta phan t& ADN.

Ngoai khd ning ty tai bin. O nhitng diéu kién thich hgp ching c6
kh4 ning ddm bdo sy tong hgp nén nhitng phan ti ARN tudng tu vdi
ching.

Sip x&p tuong hd cdc nucleotit trong ARN hoan toan phi hdp véi
sip x&p trong phan tf ADN 12 miu d€ tao nén phan tit ARN d6. Vi sy
sip x&p cdc nucleotit c6 y nghia chii yéu dé€ xdc dinh tinh chit chinh
cla cdc axit nucleic, do vay tinh chit cia ARN nay la kh4 phu hdp véi
nhitng tinh cha't ctia phan tf ADN lam khuén miu dé tao nén né va nhd
th€ né hoan toan thich hgp dé€ truyén thong tin di truyén tir nhan ra t&
bao chat. Dang ARN nay goi 1a ARN thong tin (ARNtt) va déng vai trd
quan trong trong sinh tdng hdp t&€ bao va trong sy phat tri€n c4 thé clia
cd thé.

1. 4. Tinh trang:

LA dic tinh chung cda sinh vat, c6 thé d4nh gia, do dac va st dung
dudc do dic tinh troi cia ching. Tinh trang va gen khong tuong dong,
tinh trang khong di truyén ma phdt trién ctia cd thé va c6 su lién quan
dé&n moi trudng dic trung cho ki€u hinh (phenotype). Su khac biét giita
hai thanh phan bi€n d8i clia tinh trang va dic tinh cla co thé ngudi la:
thanh phan di truyén c6 lién quan dén sy bi€n ddi ki€u hinh va thanh
phan khong di truyén.

I1. Céc dic di€m cia di truyén ning luc van dong:

Qua c4u tric va chifc ning gen, thi ning luc vin dong 1a tinh trang
thudc di truyén nhiéu gen, ciing 13 tinh trang s6 lugng. Di truyén ning
luc vin dong c6 3 dic di€m sau:

2. 1 Tinh lién tuc: Di truyén ning luc van dong dién ra lién tuc trong
mot gia dinh, dong toc, tir ddi 6ng ba d€n cha me va con chdu. Thé hé
nao ciing giff lai hon 50% di truyén vé ning luc vin dong clia dng ba,
cha me d€ lai. Do dé trong cong tic tuyén chon tai ning thé thao, can
phdi coi trong viéc diéu tra truyén thdng gia toc, coi trong dling mifc
tinh lién tuc cla sy di truyén ning luc vin dong & cdc thé hé con cdi
clia nhitng ngudi di c6 thanh tich xuit sic trong thé thao.




Theo Galton (1869) d3 nhan thiy nhiéu tinh chat clla ngudi cling
quan hé ho hang nhu chiéu cao, tri thong minh, mach dap, huyét 4p,
né€p van da...Y ki€n nay v& sau dugc Mather (1949) minh hoa bing tic
dong cuing hudng ciia nhiéu gen. Mdi mot gen khong dd dé giy mot
thay d6i thdy dudc & ki€u hinh, nhung cd mot hé thong gen ciing tic
ddng theo mot hudng c6 thé gdy nén nhitng thay ddi thdy dudc & kiéu
hinh. Piéu d6 chting minh sy di truyén nhan tai thé thao c6 tinh lién tuc
trong gia dinh va pha hé.

2. 2. Tinh tuong quan trong di truyén ndng lic vin dong:

Di truyén hoc hién dai cho ring mot cip gen cé thé c6 nhiu hiéu
ing, ddng thdi nhiéu cip gen ciing c6 thé hoan thanh mdt hiéu &ng. Do
d6 cdc cidp gen va céc tinh trang c6 mdi tuong quan dan chéo ngang
doc, chiing tic dong thic ddy 1in nhau va ciing khong ché, rang budc
12n nhau.

Trong thuc tién, huin luyén thé thao ciing da chitng td trinh do tip
luyén ctia VPV phat trién nhanh hay chim tuy thudc vao kha ning ti€p
thu luong van dong, ciu tric hinh thdi co thé, cong ning tuan hoan, ho
hap, chiic ning hé thong than kinh, loai hinh sdi cd.... TAt ¢4 cdc y&u td
d6 ciing tic dong thic ddy s& 1am cho thanh tich thé thao mau chdng
phat tri€n, bat ky mot y&u td nao kém phét trién cling déu giy nén trd
ngai cho sy ndng cao trinh dd tap luyén.

Vi 1& d6, trong cong tic tuyén chon VPV phii xem xét va d4nh gia
mot ciach tdng hop va toan dién cic y&u td quyét dinh tai ning thé
thao, khong thé€ chi dya vai mot chi tiéu, mot vai tinh trang cda ning
luc van dong dé quyét dinh tuyén chon.

2. 3. Tinh giai doan ciia su di chuyén ndng luc vin dong:

Di truyén céc tinh trang cda ning luc van dong 13 cdc y&u td cé tinh
bam sinh. Piéu nay khong c¢é nghia 13 vira méi sinh ra 13 cdc tinh trang
da bi€u hién ngay. Cic y&u t& biAm sinh d6 phai thong qua cic giai
doan phdt trién, bi€n d6i qua thdi gian nh4't dinh méi bi€u hién ddy dud
céc uu thé ctia nd.

Tinh giai doan ctia di truyén ning luc vin dong c6 thé bi€u hién &
céac truong hgp sau:

a. Di truyén cdc tinh trang c6 thé do gen troi, ciing c6 thé do gen lin
khong ché, vi vy mot s6 tinh trang c¢6 kh3 niing cdch mdt doi méi
bi€u hién nhu thé hé ong ba sang doi chdu.




b. Du 1a tinh trang troi, dudc bi€u hién ngay & ddi con thi cling phai
dén tudi trudng thanh phat duc mdi phat huy ddy dd wu thé€ di
truyén.

c. Do trinh @6 phét duc & nhitng thanh thi€u nién cuing d6 tudi khong
giong nhau nén ciing mot loai tinh trang bi€u hién § mdi cd thé
mdt khic. Sy khic biét nay c6 thé 13 thdi gian sém hay muon, dai
hay ngdn hoidc mitc dd cao hay thap.

Tré em c6 hai thdi diém trudng thanh va phat duc nhanh nhat d6 1a
sau khi sanh dé€n 1 — 2 tudi va thdi ky day thi. Tai cic thdi ky nay, co
thé rdt nhay cdm vé&i nhitng y&u t8 tdc dong d€n mdi trudng va hoan
cinh song. Cdc y&u td di truyén ning luc vin dong phat huy tic dong
manh nhit § cic giai doan nhay cdm nay, nhit 13 do tudi day thi. Qua
cdc giai doan nhay cdm trén, cdc yé&u t& di truyén tic dong khong ro va
c6 xu huéng &n dinh.

Nim dudc tinh giai doan cda sy di truyén ning luc vin dong, trong
thoi ky day thi clia tré em, cong tdc huan luyén phdi c6 tdc dung thic
ddy, khdi day nhitng yé&u t6 di truyén ning luc van dong, lam cho né
phdt huy hay triét &€ cdc uu thé tiém 4n trong tré em. C6 nhu thé cong
tic tuyén chon tai ning thé thao mdi c6 cin cif ding tin cdy. Ciing
chinh vi vdy, tuyén chon tai ning thé thao phai nhim vao giai doan day
thi, k€t hgp v6i huan luyén 1am boc 16 nhitng ning Iyc tiém 4n va tirng
budc sang loc.

II1. Dot bién cta ning lvc vin dong.

Trong thyc tién ciing thudng c6 nhitng trudng hgp bd me khong phai
12 VPV uu td, thim chi khong c6 tai ning gi vé thé thao, nhung lai sinh
ra con c6 thién tai vé thé thao. Ngudc lai cling c6 nhitng trudng hop bd
me 12 VDV thé thao vu td nhung con cdi khong c6 ning khi€u vé thé
thao. Nhitng minh chitng trén cho thi'y ning luc vin dong c6 thé bi dot
bi€n. Pot bi€n c6 thé theo chiéu hudng xau, ciing c¢é thé theo chiéu
huéng tot.

Di truyén va dot bi€n 12 2 mit cda sy ddi nghich, nhung lai thong
nh4't mot cach bién chitng. Nhd ¢6 di truyén, ndi gidng dudgc duy tri va
on dinh, nhung nhd c6 dot bi€n, nodi gidng mdi dugc ti€n hod va phat
trién.

Trong thé thao, nhd c6 dot bi€n ma cic ky luc mdi ludn bi pha va.
Vi vy chiing ta c6 thé néi di truyén 13 6n dinh tuong doi, dot bi€n mdi
1a tuyét doi.

Dot bién ning Iyc van dong cé thé do 3 nguyén nhin sau:
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3. 1. Dot bién gen: Do mdt hoan cinh dic biét ndo d6, gen phét sinh
bi€n d8i vé két ciu, hoic thay d6i su sip x&€p din dén kha ning hinh
thanh gen méi, lam ndy sinh cdc tinh trang mdi c6 1di hoic bat 1di. Loai
dot bi€n nay sé di truyén cho thé hé sau.

3. 2. Dot bién td hop nhiém sdc thé: Dién ra trong qué trinh thu tinh,
st t6 hop va sip x€p lai bd nhiém sic thé ctia phoi tir 2 t€ bao sinh duc
clia cha va me chic chin sé& dién ra dot bi€n céc tinh trang c4 thé & con
cdi. Trong bd nhiém sic thé clia con cdi c6 mot nira 13 clia cha, mot
nira 12 clia me, nén cédc tinh trang cla con cdi vira gidng cha lai vira
giong me, nhung ciing khong han hoan toan gidong cha me.

Dot bién gen do t6 hop nhiém sic thé 1a dot bién vé két ciu clia vat
chat di truyén nén né ciing di truyén cho th&é hé sau nhung tinh trang ¢
thé t6t, ciing c6 thé khong tot ddi v6i ning Ivc van dong thé thao.

3. 3. Dot bién do moi truong: La nhitng loai dot bién c6 tinh trang
ctia co thé hoic ning lyc van dong do mdi trudng hoic hoan canh song
giy ra. Loai dot bi€n nay khong di truyén cho thé hé sau.

Theo quan diém di truyén hoc hién dai thi ngoai trir mot sd tinh
trang vé chit nhuw nhém mdu, van tay...moi tinh trang clia con ngudi,
bao gébm ca ning lyc van dong déu dong thdi chiu su chi phdi clia gen
va cdc y&u td mdi trudng.

Céc nha di truyén hoc déu cho riing di truyén chi c6 vai trd tao ra co
s vat chat cho cdc qud trinh sinh 1y, sinh hod va céc t§ chic, bd mdy
cia cd thé€, con moi trudng, hoan cinh va sy gido duc, huin luyén mdi
c6 vai trd to 16n trong viéc thiic ddy va phat tri€n ning Ivc van dong.

Do viy, trong qud trinh tuyén chon, khdng nhitng phi tim hi€u ning
luc vin dong clia cha me, cang phdi chd y quan sit nhitng bi€u hién
ning luc cda con cdi thé hién qua qua trinh trudng thanh va phdt duc
dudi 4nh hudng clia mdi trudng va huin luyén mot cach khoa hoc.

IV. Su di truyén va diéu khi€n thin kinh d6i vé6i t& bao co :

T& chat van dong 12 khd ning nhanh, manh, bén clia su co co; kha
ning t6 chit vin dong cd thé phu thudc dau tién ciu tric va chic ning
cla cd.

Su van dong cua cd thé duva trén cdc cd. C6é 3 loai cd: cd van (co
Xuong); ¢d tron va co tim.

MJi cd van c6 thé dugc coi nhu modt co quan vi ngodi md co, né con
chita cdc mo lién két, cdc sgi than kinh, cic receptor cam gidc, cac
mach mdu. Cdc cd ndy gin vao xudng va khi cd co, gidn s& gy ra céc
cr dong.
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Cd chi€m khodng 50% khdi lugng cd thé, trong d6 cd xuong chi€m
40%, s6 con lai 12 cd tron va co tim.

Trong qua trinh vin dong cla co thé, cd mdt hé thdng cdc co quan
khic nhau tham gia. BO phin cudi cing clia hé thong nay 1a xuong,
khdp, diy ching, thin kinh vin dong clia cd van do né di€u khié€n. Céc
neron vin dong va cd van la bd phan tich cuc nhit tao nén sy chuyén
dong cia cd thé va hoat dong thdng nhit vdi nhau, tao nén bo may
than kinh — co hay bd mdy vin dong.

Cdc loai hinh thdn kinh cao cép:

Dua trén cic dic di€m cta phan xa cé diéu kién va hanh vi, Pavlov
da xdc dinh dugc ba tinh chi't co bdn clia qud trinh hung phin va tc ché
trong hoat dong than kinh 1a: cudng do, do cin bing va do linh hoat.
Dua vao su phoi hdp clia cdc tinh chi't d6, Pavlov da phan chia thanh 4
loai hinh hoat dong than kinh cao cap.

Tinh chat clia cdc loai hinh hoat ddng than kinh trén c6 thé thay d6i
dudi tdc dong cia modi trudng sdng. Vi vdy yéu t§ hanh vi cda con
ngudi khong chi 1a di truyén ma con 1a k&t qud cia su gido duc. Mbi
loai hinh than kinh déu c6 khd niing thich ¢ng nhu nhau ddi vdi cudc
song.

Bang 1. 1. Bdng phdn loai hoat déng thdn kinh (Paviov).

Loai hinh than kinh | Pic tinh theo tinh chat cia than kinh Tinh khi
Cudng | DO cinbing Do linh
do hoat

Manh — khong cAn | Manh | Khong ciAn bing, | Linh hoat | N6ng ndy
biing — sdi ndi hung phan chi€m wu

thé
Manh — cin bing — | manh | Cin bing Linh hoat | Hi€u dong
linh hoat
Manh- cAn bing -y | Manh | Cin biing Y Lanh dam
Yéu Yéu Khong cin bing, tc|Y Pa sau

ch€ chi€m uu thé

4. 1. Cdu triic ciia co quan thédn kinh — co.
Khi ¢6 nhitng xung dong than kinh tir neron van dong di dén co thi
co s& co lai. Cd co 1a k&t qua clia sy trd 15i lai sy xung dong cla thin
kinh din truyén tir t€ bao than kinh dic biét, dugc goi 1a than kinh van
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dong. Su lién két gifta cd va t&€ bao than kinh van dong dudc goi la cd

Hinh 1. 1. Neron (so d6 chup vi mé dién tit).

Neron than kinh (H 1. 1) ndi vdi cd biing cdc sdi truc (acxon) dai tir
than neron va 13 thanh phan clia diy thin kinh ngoai bién. Khi dén co,
cdc sgi truc d6 phan nhdnh nhi€u 1an tao thanh nhdnh tin cling. Mdi
nhdnh tan ciing k&t hgp véi mot sdi co qua synap than kinh — cd. Nhu
vay mdi neron van dong s& di€u khi€n mot s6 sdi co bing s& nhanh tin
cling ma sdi truc cia né da chia ra. Cic sdi cd chiu sy diéu khién cia
cing mdt neron van dong s& hoat dong thong nhit véi nhau. Neron van
dong cuing v6i sdi truc va cdc sdi co ma né di€u khién sé& tao thainh mot
don vi van dong.

Cd quan than kinh — co gdm cédc bo phan sau: Truc axon, khép than
kinh (synaps), nhanh cudi than kinh (tAm van ddng), don vi van dong, t&
bao vi thé co va khép than kinh co.

Don vi vdn dong: (H 1. 2) La m&i lién két clia sgi than kinh vin dong
vdi cdc sdi co trong thS cd va dicu tiét sy hoat dong cla cic sgi co do.
DPon vi van ddng 12 thanh phin chifc ning co bdn ciia hé thin kinh — cd.
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Céac noron van dong

1 Cac don vi

. van dong Céc soi co

Hinh 1. 2 . Cdu triic don vi vdan djng.

MJi don vi van dong gdm gom 3 phin chinh sau:

- Neron vian dong va sdi truc ctia né.

- Sdica.

- Synap than kinh — co.

Pon vi vin dong dudc chia lam hai loai: Pon vi vidn dong nhd va
don vi van dong 16n. Pon vi van dong nhd bao gdm cédc neron van dong
nhd c6 truc axon nhé diéu tiét véi s6 lugng it sdi co (khodng 10 sdi co),
chii y&u diéu ti€t nhém cd khéo léo, tham gia di€u ti€t cdc bé mit cla
co ban tay, ban chan vd mot phan clia mot sd c¢d chian va cd thin. Pon
vi van dong 16n bao g6m cic neron van dong c6 axon tuong doi 16n,
diéu ti€t mot s6 16n sdi co (khodng 1000 nhinh sgi) thudc cdc nhém co
16n & t@ chi va than.
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Cae sefl ra

Lan

Cac soi
N v an

déng

Clac sen gao cam —

Tieu theé Pacuu

Hach lung

Bau mut than
kinh b do

Sai oo trong, Thoi

Lac sa0 vaw -

Cac sui o bo may trong thoi

Sui L thu the Goldyp Gian

Hinh 1. 3 Sy phdn b6 thdn kinh co.
4.2. Té&bao co:

Co van gdm nhiéu b6 sgi co x&p song song doc theo chiéu dai clia
co. Mdi sgi co 1a mot t&€ bao rat dai (tir 10 — 40 mm), dudng kinh tir 10 —
80 micromet, c6 nhiéu nhin, dudc bao boc bdi mang sdi cd
(sarcolemma). Co tuong chita nhiéu to cd va cdc bao quan khdc. Mdi
s0i co duge diéu khi€n bdi mot tin cling than kinh duy nhit nim &
khodng giira sgi cd.

4. 2. 1. To co (myofibril):

Trong cd tuong c6 rat nhiéu td cd. Mdi sdi cd chita khdng vai trim
dé&n vai nghin td cd. Mdi td cd lai gdbm khodng 1500 sgi myozin va 3000
sgi actin. B6 1a nhitng protein trung hdp c6 tic dung giy co co. Sdi
myozin 12 sgi ddy, sdi actin 12 sgi méng. Cdc sdi myozin va actin cai
vao nhau mdt phan dudc sip x&p theo mdt trat tu chit ché, 1am cho to
co c¢6 nhitng gidi tdi va sdng xen k& nhau. Gidi sdng chi gdm cic sdi
actin goi 12 biang I, ding huéng v6i 4nh sdng phan cyc. Gidi tdi chita sgi
myozin va cdc tdn cung cla sdi actin cai vao gilta cac sgi myozin. Giai
t0i goi 1a bing A, & phan giita bing A c6 mot viing sdng goi 1a viing H.
Tur hai bén clia sdi myozin (trit & chinh giita sgi) c6 nhitng phan nho ra
goi 12 nhitng cAu ndi ngang ( cross-bridges). Chinh su tic dong qua lai
giffa cdc cau ndi nay vdi cdc sdi actin da giy ra co cd.
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Nhitng tAn cung clia cdc sdi actin gin vao vach Z. T vach nay, cdc
sgi actin di vé hai phia vd cii vao gilta cdc sgi myozin. Vach Z c6
nhiém vu gin cdc t6 ¢d clia sdi cd lai véi nhau 1am cho sgi cd ciing ¢6
nhitng gidi tdi va gidi sdng. Phan cda to co (hoic cla toan bd sdi cd)
nam giita hai vach Z lién ti€p dudc goi 1a don vi td co (sarcomere). Khi
sGi cd & trang thdi binh thudng, chiéu dai clia don vi td co vao khodng 2
micromet. Pon vi ¢d (goi 12 & cd) bao gdm mot khodng sgi co giita hai
dudng Z nghia 12 mdt 6 cd gdm mot bing A va hai nita bing .

C4c cha't thudc protit 12 actin va myozin ¢6 vai trd tham gia vao su
co cd. Sdi actin khd phifc tap, gdm 3 thanh phan protein khdc nhau:
actin, tropomyozin va troponin

4. 2. 2. Co tuong (sarcoplasm): Co tuong gdm nhitng thanh phin noi
bao thong thudng. Dich co tuong chita nhi€u ion K*, ion Mg*, phosphat,
protein enzym. Mot s 16n ty lap thé (mitochondria) nim & giita va
song song vGi cdc td cd, chifng td ring su co cda cdc td cd can mot
lugng ATP rat 16n dugc tao ra trong cac ty lap thé.

4. 3. Hién tuong dién trong té& bao co:

Moi bi€u hién ctia hoat dong song déu kém theo sy phat trién
nhitng dong dién sinh vat. Co ché phat sinh nhitng dong dién nay vé cd
ban gidng nhau § td't cd cdc t6 chifc sdng va la co s§ clia sy xudt hién
qud trinh hung phan & t8 chic.

Su phat sinh dong dién sinh vat cling nhu nhitng chitc phdn cd ban
clia t§ chitc séng 13 hung phan va din truyén hung phin c6 lién quan
vdi hién tugng nap dién trén mang t€ bao clia ching.

Mang sdi cd (sarcolemma) dugc ciu tao bdi hai 16p mang
lipoprotein c6 dd day khodng 10nm gidng nhu cdc sgi keo. Khi tha 16ng
trong mang tao thanh lyc dan hdi va chinh luc Ay kéo sdi co vé vi tri
ban diu.

Mang sgi c¢d ngin cdch cdc chit trong sgi co véi dich gian bao. N6
c6 dic tinh 13 thAm thidu cé chon loc ddi véi nhitng chit khidc nhau.
Nhitng chit cao phin tif khong thé lot qua mang dugc, dé 1a axit béo,
dam, dudng da... Nhung cdc chit nhu glucoza, axit lactic, axit pyruvic,
thé€ xeton, axit amin va cdc peptit ngin c6 thé qua mang dugc. Sy van
chuyén cdc chi't qua mang sgi co c6 tinh tich cuc, diéu d6 cho phép tich
tu mot s chit & trong t& bao vdi ndng dd cao hon bén ngoai. Sy
chuyén dich phdn tng moi trudng vé huéng axit lam ting thim thiu
clia mang t&€ bao ddi vdi cdc chit cao phan ti. Pic tinh thim thau chon
loc cia mang sgi cd cb vai tro quan trong trong viéc hinh thanh hung
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phan & sdi cd. Mang sgi cd thim thau ddi véi ion K* tich tu trong sgi co
va chifa trong d6 mdy “bom ion” cé tic dung diy ion Na* tir trong t&
bao ra ngoai. Nong d6 ion Na* § dich gian bao cao hon ndng do ion K*
& trong t&€ bao. Trong céc sdi cd chita khdi lugng 16n cdc amion hitu co.
TAt c& di€u d6 din dén sy tich dién duong & ngoai mang va dién Am &
trong mang. Pién th€ mang chi s6 lic yén tinh 90 — 100mV, 1a diéu
kién can thi€t d€ phat sinh va din truyén hung phan.

Khi kich thich vao & bao, dién th€ mang tinh cla né s& thay ddi. O
khu vuc bi kich thich, tinh thAm clda mang t&€ bao ting 1én 1am cho ion
Na* dé dang chay vao trong t€ bao. Dong ion Na" tich dién duong chay
vao lam gidm mifc dién Am & phia trong cia mang. Hiéu dién thé &
mang gidm thap. Su gidm dién th€ mang tinh dugc goi 1a su khit cuc
ctia mang. N&u kich thich di manh thi sy khit cyc sé& dat t6i mdt mic
nhat dinh, dudc goi 12 mdc tdi han hay miic ngudng ciia sy khit cuc va
phdt sinh dién th& dong. Trong thdi diém nay phia trong mang tam thdi
mang di€n tich duong va phia ngoai mang mang di€n tich 4m. Chinh
dién th& dong 12 ban chi't clia qua trinh hung phan & t€ bao.

4. 4. Co ché phan ti ciia co co:

Trong trang thdi gidn, cdc tAn cing clia s¢i actin xuit phdt tr hai
vach Z lién ti€p nhau mdi chi bat didu gdi vao nhau, trong khi ching da
cai hoan toan vao cdc sgi myozin. Trong trang théi co, cdc sgi actin bi
kéo vao trong gifta cdc sgi myozin, d&€n mtc ching gbi 1én nhau mot
phan 16n va cdc vach Z bi cdc sdi actin kéo d€n cham vao cdc tin cling
clia sgi myozin. Nhu vay co cd x3y ra theo cd ché trugt.

4. 4. 1. Qud trinh co co:

Khdi dong qud trinh co cd bit diu biing sy xudt hién dién thé€ hoat
dong & mang sgi cd. Chiing tao ra dong dién truyén vao bén trong sdi
cd, gdy gidi phong ion Ca™ ti mang ndi cd tuong. Ion Ca™ sé& khdi
dong cac phin tng héa hoc cia co co. Toan bd qua trinh nay d€ ki€m
sodt co ¢, dugc goi la sy ghép doi giita kich thich va co co dién ra nhu
sau:
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Hinh 1. 4. Cdc giai doan lan tod kich thich theo sgi truc té bao than
kinh (A,B,C).

Khi sdi co van bi kich thich bgi than kinh, dién th€ hoat dong truyén
qua tAim van dong tin ciing d€n mang sdi co 16i theo cdc dng ngang
(6ng chit T) vao sdu bén trong clia sgi cd. Sau d6 dién th€ hoat dong
dudc truyén d€n cdc b€ chira tin cling va cic dng doc ctia mang ndi cd
tudng sé& kich thich 1am md& mot s6 16n kénh calci 8 mang ndi cd tucng.
Cédc kénh calci md trong vai miligidy, ion Ca™ dugc gidi phong vao cd
tuong bao quanh céc td cd d€ kich thich co cd. Co ti€p tuc co khi ion
Ca*" ¢6 trong dich cd tuong v6i ndng do cao. Sau d6 bom calci khu tri &
thanh cia mang nodi cd tudng s& bom ion Ca™ tir dich ¢ tuong trd lai
mang ndi cd tuong, 1am cho ndng dd ion Ca™ & trong mang ndi co
tudng cao gap 10.000 1an & dich co tuong va cd s& gidn ra.

4. 4. 2. Su tuong tdc giita soi actin, soi myozin va ion Ca™ dé gdy co
Cco.

Khi cd & trang thdi gidn, cdc vi tri hoat dong sgi actin bi tc ch& bdi
phtic hop troponin — tropomysin nén cdc s¢i myozin khong thé gin vio
d6 dé gy co co.

Khi c6 mdt lugng rat I16n ion Ca*™ dugc gidi phéng vao dich cd tudng
thi tdc dung tc ché clia troponin-tropomysin s& bi mat di, theo co ché&
sau: troponin C gin véi ion Ca™ (mdi phin t¥ c6 thé gin vdi 4 ion
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Ca™) lam cho phic hop troponin thay d6i hinh dang va kéo
tropomyosin vao siu trong ranh giita hai ddy xodn actin. K&t qud 1a cdc
vi tri hoat dong cuia sgi actin dugc boc 16.

|
i
|
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RN

‘ ‘ Myosin '*:x*

; : . : PR
| T T kkokd
F; 7 7 bt ol
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H. 1. 5. Cdu triic sgi co(I) va tho co (Il). (H. trén).
So do trugt cdc sgi actin va myosin trong qud trinh co rit (H. dudi)

Ngay khi sdi actin bi hoat hod bdi ion Ca™, cdc dau myosin clia cic
cau ndi s& gin vao nhitng vi tri hoat dong trén sgi actin, gy ra su bi€n
ddi sdu sidc cdc lyc ndi phan tif giita diu va tay cia dau ndi, lam cho
ddu nghiéng vé phia tay va kéo sdi actin di theo né. Ngay sau dé dau
myosin lai bit khéi vi tri hoat ddng va tr lai huéng thing géc lic binh
thudng.

Céc cau ndi hoat dong ddc 1ap v6i nhau. Mdi dau ndi gin va kéo sgi
actin theo mot chu ky lién tuc va ngiu nhién. Vi vay s6 cau ndi gdn véi
sgi actin cang nhiéu thi luc co co cang 16n.

Khi cd co, mot lugng 16n ATP dugc phan gidi thanh ADP, va
phosphat v cd, gidi phdng ning lugng cho co cd . Cong cliia co cang
16n, s6 phan tif ATP dugc phan gidi cing nhiéu .

Trudc khi bit du co co, cdc diu myosin cla cdc diu ndi gin vdi
ATP. Hoat tinh ATPase clia ddu myosin s& phan gidi ATP thainh ADP
va phosphat vd cd. Liic nay ddu & tu thé thing géc vdi sdi actin va chua
gin vdi sdi actin.



Ton Ca™ gin vao troponin C 1am mat tdc dung tic ché€ clia phifc hdp
troponin- tropomyosin, cic vi tri hoat dong trén sdi actin dudc bdc 10 dé
cdc dau myosin gin vao.

Sy gdn gilta dAu myosin vao vi trf hoat dong cla sgi actin lam cho
dau bi kéo vé phia tay clia cdc diu ndi, tao ra mdt luc d€ kéo sdi actin.
Ning lugng d€ kéo 1a do ATP cung cap: khi diu nghiéng vé phia tay thi
ADP va phosphat v6 co dugc gidi phong khdi diu myosin va mdt phian
tr ATP mdi s& gin vao d6 1am cho dau myosin tidch khdi sdi actin.

Sau d6, d&€n lugt phan tit ATP mdi lai bi phan gidi, ning lugng dugc
gidi phéng day dau myosin trd vé vi tri binh thudng d€ bit diu mot chu
ky mdi.

Qu4 trinh nay ti€p dién cho dén khi sgi actin kéo vao vach Z dén
sdt cdc tn cing clia s¢i myosin, hodc cho dén khi trong tai (load ) dit &
trén cd, trd nén qud 16n. Co cd t8i da xdy ra khi c6 su gdi 1én nhau t3i
da gifta cdc sdi actin va cdc dau ndi cla cdc sdi myosin, nghia 1a s&
lugng cac ciu ndi d€ kéo cdc sgi actin cang nhiéu thi Ivc co cd cang
manh.

4. 5. Phdn loai sgi co:

V& ciu triic c6 thé phan sdi cd van thanh 2 loai:

- Cosim, co chAm goi tit1a ST (Slow — Twich)

- Cd nhat, cd nhanh goi tit 1a FT (Fast — Twich)

Soi cd cham (loai I) con dudc goi 12 sdi oxy hod chim, c6 nhiéu
kha niing co co kéo dai, dic trung cho cdc hoat dong sitc bén kéo dai
v61 mot luc khong 16n. Sgi co nhanh thi nguge lai, c6 cdc men glucd
phan hoat tinh cao, him lugng glucogen cao va it ¢6 tién dé d€ san sinh
ning lugng theo con dudng wa khi mot cdch lau dai va tich cuc nhu cdc
sGi co chdm, sdi cd nhanh c6 it mao mach, ty lap thé myoglobin va
lipit, nén hoat tinh men oxy hoa trong sgdi ¢ nhanh it hon co cham. Cac
sdi cd nhanh con dudc goi la sgi glucd phan nhanh. Cic sdi cd nay
khong c6 siic bén cao va c6 nhiéu khd ning co co manh mé nhanh,
manh) nhung vé6i thdi gian rdt ngin. Hoat tinh cda loai c¢d ndy cé y
nghia dic biét trong viéc thuc hién van dong c6 cong suit I6n trong thoi
gian ngén.

Ty 1€ giita sgi cd nhanh va c¢o chdm c6 nhi€m vu hoan thanh cac
hoat dong khdc nhau déu khong ddng nhi't. Pong thdi khi ning nay
trén cé thé khdc nhau thi kh ning nhanh manh, bén ciing khong giong
nhau.
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Ti€n hanh nghién cttu cdc lanh vuc vé di truyén sinh 1y, sinh hod,
hinh thai clia cdc t€ bao cd da biét 1ap dong vat c6 mitc dd phat trién
cao c¢d quan than kinh co déu cho thay ring: Bdn chit hoat dong hinh
thdi chifc niing clia t&€ bao co thuc hién do 4nh hudng clia chuong trinh
di truyén nhat dinh (gen ndi). Su kiém sodt ctia t& bao than kinh do su
tuong tdc clia thinh phan gen cda t€ bao than kinh va t&€ bao gen diéu
khién t& bao co di biét 1ap theo quan hé thing truc ti€p va phan tGng
nguaoc.

Nha khoa hoc Costill, 1976 dung phuong phdp nghién cttu hé thong
ty 1& clda cd mdc trén cdc van dong vién dén kinh da phdt hién nhu sau:
Van dong vién dién kinh xuit sic mon chay ngin sgi td cd nhanh (FT)
rat phong phi chi€m ty 1€ 70%, ngudc lai van dong vién xuit sic chay
cy ly dai ty 1& cd chAm (ST) chi€m 70%, con vin dong vién chay cu ly
trung binh thi ty 1€ ST va FT ngang nhau. Cdc tdc gia khac nghién cttu
trén cd dui ciing c6 k&t qua tuong tw. Vi thé€ cdc tdc gid cho ring ty 1€
% cla cdc sdi td nhanh chAm c6 tinh dic trung cho van dong vién toc
dd va sitc bén. Tir d6, cong trinh nghién citu sdi td cd c6 lién quan dén
thyc t€ trong huan luyén thé thao.

Astrand, 1986 d3 dua ra dic di€m sinh ly va ciu tao cia dang to co
Ia; IIa; IIb nhu sau:

Béang 1. 2. Pdc diém dang cdc sgi to co (Astrand, 1986).

Pic di€m dang céc sgi to co Ia IIa IIb
Neron vin dong Nho Lén Lén
TAn sd phong dién Thap Cao Cao
Toc dd co Thap Cao Cao
Sttc bén Cao Trung binh | thip
Mat do mao mach Cao Trung binh | thdp
Ham lugng Hb Cao Trung binh | thip
Hoat tinh men dudng phin Thap Cao Cao
Hoat tinh men ty lap thé Cao Trung binh thap
Hoat tinh men ATP clia sgi Actin | Thap Cao Cao

Theo céc tic giad khac cho ring: Sdi td co ciu tao 3 loai, ty 1€ tirng
loai co ctia mdi van dong vién khdc nhau:
Co chgm (ST) cé mau dé. Xuat hién § nhitng van dong vién sic
bén, sdi cd dugc boc bdi nhiéu chdt Albumin cé nhiéu 15 nhd,
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thic ddy tao ngudn ning lugng cho cd hoat dong trong thdi gian
dai. Sgi ¢ ST ¢6 kich thudc nhd, mau dd, luc co 2gam/sgi co (va

khi).

- Co nhanh (FTa) c6 mau hong. Kich thudc 16n hon sdi ST, c6 tinh
chat sifc bén nhung sitc manh co 16n hon, goi 12 sdi cd stic manh

toc do, luc co 30gam/sgi (hdn hop va — yém khi)

- Co nhanh manh (FTb) c¢é6 mau trdng. Sdi cd to, khong c6
Albumin, chi hoat dong tdt trong thdi gian ngin, truyén xung
ddng than kinh manh, nhanh, sdi co tao siic manh bdc phit, toc
dd, luc co 50gam/sdi (y€m khi).

CAu triic sdi td co c6 lién quan dén sy trao ddi chit va chifc ning

sinh 1y dugc trinh bay tém tit nhu sau

Béang 1. 3. Trao doi chdt va chitc ndng sinh 1y ciia cdc loai co:

Loai hinh Ddc trung Chiic nang sinh ly Lvc co Tinh
trao doi ndang
chat.
ST(cham) Ua khi Co co cham, khong gy 2gam/sdi | Stc bén
mét. Nong do AL thdp,
thoi gian hoat dOng dai
FTa (nhanh) | H6n hdp wa | Co rit nhanh, c6 tinh dé | 30gam/sgi | Bén — siic
— yém khi khiang, mét, sic manh manh toc
trung- dai. Nong do AL do
trung binh, hoat dong thoi
gian nhat dinh.
FTb Yé&m khi Cong ning rdt nhanh, | 50gam/sgi | Toc do
(nhanh, mau mét, AL cao, suc
manh) manh 16n.

Tir k€t qud cdc cong trinh nghién citu clia cdc tdc gid trinh bay & cdc
bang trén, ta thdy ring, ngudi khong tip luyén, ty 1& cic sdi to cd ST%
12 50%. P&i v6i VDV xuit sic cdc mon thi cdc dang sdi td co ST% cb
su khdc biét, tinh chi't dic trung cud titng mon thé thao.

Nim 1985, cdc nha khoa hoc Trung Qudc nghién citu cic VPV chay
ngin, nhdy xa, chay 110m rao déu cho k&t qud FT% = 67,30%; ST% =
33,70%. Nhém sitc bén toc dd (chay 400m rao, cu ly trung binh): FT%
= 60,33%. Nhém stic bén (cy ly dai): FT% = 48,80% va ngudi binh
thuong: FT% = 56,6%.
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4. 6. Su huy dong cdc sgi to co khi co hoat dong khdc nhau.

Gollnich nghién cdu sy ti€u hao glucose trong cdc sgi co nhanh va
co chim khi thyc nghiém cho cdc VDV dap xe luc k&€ vdi cudng dd 2/3
VO,max cho thdy ham lugng glucose trong sgi cd chim (ST) & dui
thi€u hut, néu ti€p tuc dap xe ham lugng glucose sé& hét trong cd cham,
song trong cd nhanh (FT) vAn con. Nhung khi cho VDV dap xe luc k&
v6i cudng do 16n (16n hon VO,max thi ¢d nhanh (FT) ti€u hao glucose,
lugng glucose thi€u hut. Qua két qud trén thiy ring: Mic do cung cip
nang lugng cho cd nhanh va cd cham khi hoat dong khac nhau thi c6 su
khdc nhau vé€ cung cAp ning lugng.

4. 7. Cdc sgi to co cé khd ndng bién doi va thich iing qua hudn
luyén.

Quan sit trén co thé VDV cip cao, cic nhém cd chinh chiu tic dong
LVD tip luyén thi ty 1&€ cac dang sgi co nhanh (FT%) cia VDV chay
ngin rat cao, cic VDV mon chay cu ly dai, trugt tuy€t thi ty 1& co cham
(ST%) chi€m uu thé, con cdc mdn ném - diy, chay cu ly trung binh thi
ty 1& sdi cd nhanh FT% va chdim ST% lai tuong ddi biing nhau. Nhiéu
tdc gid cho ring: Giita sd lugng thanh phan sdi ¢ nhanh va chim clia
VDV chay cu ly ngin va cu ly dai c6 twong quan chit ché véi thanh
tich TT. Nhitng VPV xuit sic khong chi don thuan xem xét ty 1& % clia
ST va FT, ma can xem xét ty 1& % cdc dang sgi cd chi€m wu thé, vi du
VDV chay cu ly dai xudt sic, thdy ring ty 1& % FT cda cd tam dau
cing chan chi€ém 9%, con ST 12 91%. Kha niing tdc d6 va khi ning
chiu dung LVD cua VDV c¢6 lién quan chit ché véi ty 1& % cac dang
soi co nhanh. C4u tao t§ chiic co bdp hau hét phu thudc vao trinh do
ding cAp VDV. Ty 1& % sdi co FT ctia VDV cit ta & ding cap khdc
nhau c¢6 khic nhau. Vi du: VPV ct ta ding cAp thip thi FT% vao
khodng 45 -55%, con VPV c¢6 ding cdp qudc t& FT% la 60-70%. Hai
loai sgi cd FT va ST ciing thay ddi trong qud trinh HL. C4c s6 lugng cd
FT hudn luyén tich lu§ tinh “bdc phd” dugc ting 1én, ddng thdi kha
ning dudng phin dudc niang cao, trong HL bai tip sitc bén thi kha niing
men oxy héa clia cdc sdi cd ST lai ting 2 - 4 1an. C4c s& lugng mao
mach bao xung quanh sdi cd chim ting 1én 4 1in va s§ lugng mao
mach bao quanh sgi cd nhanh ting 1&én 3 1an.

T k€t qud nghién citu trén ta thay: khi cdc bai tdp c6 chu ky c6
cudng dd khdc nhau thi mitc d0 tham gia co nhanh va cd chim ciling
khdc nhau, cdc bai tdp siic manh c6 mic do dung luc khdc nhau thi cd
nhanh va cd chdm tham gia ciing khdc nhau. Theo Causeman (M¥):
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“Déi vdi cdc bai tdp cé mach dip 180 ldn/phiit thi phdt trién co trdng;
mach tit 140 — 150 l@n/phiit phdt trién co dé” nhu viy néu chiing ta
diing cdc bién phap khdc nhau trong huin luyén, ching ta c6 thé phat
trién c6 tinh chuyén biét cic sdi co nhanh va co chim.

Qua nghién cdu cua cdc nha sinh ly thé thao déu nhan dinh cic sgi
cd hudn luyén vdi tinh chi't khdc nhau déu thich tng “tinh chuyén mén
hod ”. Qu4 trinh thich &ng d6 bi€u hién qua cdc mit sau:

+ Su nd co cé tinh chon loc:

Theo Chakson: Cdc bii tip stic bén sé& phat trién sy nd cd chim.
Costill phdt hién dién tich twong d6i cdc sdi co chAm (Starea%) cla
VDV cu ly dai ting hon Starea% ctia sgi cd nhanh 22% (P < 0,05).

Chu Vi M9, 1986 (Trung Qudc) ciing phat hién sau 10 tuan ct ta,
dién tich sgi cd chdm ting tir 5473mm” d&n 7140mm’ (P <0,05).

Mot so tdc gid khac ciing phdt hién tuong tu, hudn luyén stic bén 1am
phi dai sdi co chAm, con huidn luyén céc bai tap sitc manh bdc phat thi
phét trién nd sgi cd cham.

+ Tdng hoat tinh ciia men trong sgi co:

Su thich tng clia cdc sgi co con bi€u hién ting hoat tinh clia men.
Thorstensson, 1975 ti€n hanh thyc nghiém 4 VDV chay ngdn 8 tuan,
k&t qua dién tich co c6 thay d6i nhung hoat tinh ATPaza thay d6i nhiéu
tr 0,070 dén 0,091 (P <0,05).

Saltin, 1973 nghién cttu 6 VPV sau khi tdp 5 thdng stific bén phat
hi€én ngoai viéc ting ST%, con ting hoat tinh men oxy hod ro rét.

Bdng 1. 4. Su thay déi hoat tinh men oxy hod sau khi tdp sitc bén

(Saltin).
Chi tiéu Truéc huan Sau hudn | P(xdc suit)
luyén luyén
VO,max. 3.9 4,5 0,01
Starea% 27,8 38,1 0,001
Hoat tinh men SDH 4,7 9,1 0,001
Hoat tinh men PFK 27,1 58,8 0,01

Ghi chii: SDH (Sorbitol Dehydrogenaza); PFK (Phospho Fuctokinaza).

Costill, 1976 nghién ctu phit hién hoat tinh men LDH (Lactat
Dehydrogenaza) men SDH va men PHOSP (axit phosphor hod) cua co
mic VPV xuit sic tip luyén stiic bén thudng xuyén hoic téc do c6 su
khdc nhau. Nhitng VDV stic bén thi hoat tinh men SDH ciia c¢d chan c6
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lién quan dén sy cung cip ning lugng hi€u khi, con hoat tinh men
LDH, PHOSP ciia qu4 trinh trao ddi ning lugng dudng phin thi bién
ddi khong 16. Ngudc lai d6i v6i VPV chay ngin thudng xuyén tap cic
bai tip toc do thi hoat tinh men LDH va PHOSP ting cao, men SDH lai
thap.
Béang 1. 5. Sy khdc biét hoat tinh men trong soi co ciia cdc VPV chay
(Costill, 1976).

Mon chay G/ tinh | n SDH LDH PHOSP
Cu ly ngdn Nam |2 12,9 1287 15,3
Cu ly trung binh. |Nam |7 14,8 868 8,4

Cu ly dai. Nam |5 16,6 764 8,1
NgudGi thudng Nam 11 7,4 822 7,6

4. 8. Su chuyén dich ty I¢ % loai soi to co:

Qua nghién citu, nhiéu nha sinh 1y hoc thé thao thira nhin do tic
dong ctia hudn luyén loai sgi co Ila, IIb ¢6 sy chuyén dich. Andessen
thuc nghiém trén 12 VDV tip cdc bai tip siic bén 8§ tuin trén xe dap
lyc k€ ki€m tra thiy sgi dang Ia% khong thay d6i, nhung sgi Ila, IIb clia
cd diii ¢6 su thay d6i chuyén dich.

Bing 1. 6. Su thay déi ty &% loai soi co sau khi hudn luyén siic
bén.

(Andersen)
Chi tiéu VO,max (ml) |Ia% I1a % ITb %
Trudc tap luyén 45,0 56,0 39 19
Sau tap luyén 53,0 56,0 49 14
P (x4c suit) <0,05 <0,05

Costill, 1973 nghién cttu: Sau khi thu'c nghiém huan luyén ludng van
dong 16n 7 tuan thay ring loai sdi co Ia gidm di tir 46,5% dé&n 38,8% va
Ila ting tir 53,5% dén 61,2%.

Hién nay, vin dé huin luyén c6 lam thay ddi chuyén dich thanh
phan cd chAm hay khong, cé nhiéu quan di€m khdc nhau, nhung céc
quan di€m c6 thé quy két lai hai quan di€m la: quan di€ém di truyén hoc
va quan diém do sy thich ¢ng qua huin luyén.

V. Co s6 di truyén ciia cdc to chét vén dong:

25



T& chi't van dong phan 16n ¢ cdc nhan t6 di truyén, nhat 1a d6i v6i
td chit nhanh — manh, sitc bén chung, bién do dong tic (mém déo) va
mot s& chi tiéu bi€u hién sitc manh co. Nhan t8 di truyén dnh hudng
cao d6 12 hé than kinh, ching x4dc dinh mdc d6 bi€u hién cdc t& chat
van dong.

Hién nay nhiéu tai liéu ddnh gid mic d6 4nh hudng di truyén va
moi trudng bing hé sd bi€n ddi t& chit van dong do d6 tic gid
Holfinger dua ra hé so di truyén.

Nhitng cong trinh déu dua ra dic di€m s6 ludng theo chi tiéu di
truyén doi v4i to chdt vin dong sau day (bdng 1.7):

Bdng 1. 7. Chi tiéu dnh huéng di truyén doi vdi té chdt van dong ciia co

thé nguoi.

STT To chi't van dong Hé so di truyén %
1 | T6c do phdn tng van dong 75
2 | Toc d6 dong tic 50
3 | Tanso dong tic 30
4 | Thai gian phan xa 86
5 | Sttc manh tuyét doi 35
6 | Stic manh tuong doi 64
7 | Sttc bén y&m khi 85
8 | Sttc bén wa khi 70
9 | Mémdéo 70

Qua bing trén cho thdy d6 di truyén clia mot sd chi tiéu quyét dinh
t0 chi't van dong, trong d6 cdc y€u t& quyét dinh td chit t6c dd nhu tdc
dd phdn tng, thdi gian phdn xa déu cé dd di truyén rat cao 75 — 86%.
Ciing nhu ddi vdi stic bén y&m khi 85% va ua khi 70%. Stic manh tuyét
ddi c6 do di truyén thap 35%, diéu nay cho thdy dnh hudng clia huan
luyén c6 ¥ nghia 16n d6i viéc phat trién t& chit nay.

Bdng 1.8. H¢ s6 di truyén cdc chi tiéu thé luc

Phin loai cdc té chat thé luc He¢ s6 di truyén | Nhin t6 moi trudng
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Stc manh Sitc manh tuong doi 0,643 0,357
Sitc manh tuyét doi 0,350 0,650
Sttc nhanh | T6c¢ d6 phan ting 0,75 0,25
Toc do dong tac 0,50 0,50
Tan suit 0,30 0,70
Stc bén Stc bén chung 0,60 0,40
Stic bén chuyén moén 0,85 0,15
Mém déo 0,70 0,30

5. 1. T6 chat siic manh.

Phu thudc vao su trudng thanh clia co quan thin kinh co, mifc do
phat trién Itra tudi va diéu kién di truyén cda cic thanh phin co cd thé,
thay d8i cac tham s6 & qud trinh phat trién cdc thé khac nhau, ¢ giai
doan nhdy vot, c6 thdi ky phét trién chAm va 6n dinh.

Sttc manh nhém co khdc nhau boc 16 diéu kién di truyén khic nhau,
cdc nhém co tay phat trién chiu 4nh hudng di truyén tot nhit, cic co
lung, thit lung va co chan it chiu kiém sodt clia sy di truyén

Phén loai sitc manh:

Biing thyc nghiém va phan tich khoa hoc, ngudi ta da di dé€n mot két
ludn c6 y nghia c¢6 ban trong phan loai siic manh.

Tri s6 luc sinh ra trong cdc dong tic chAm hau nhu khong khic biét
vdi cdc tri sO lyc phat huy trong diéu kién ding trudng.

Trong ch€ dd nhugng bd, khd ning sinh lyc clia c¢d 1a 16n nhat, doi
khi gip hai 1dn lyc phat huy trong diéu kién tinh.

Trong cdc dong tac nhanh, tri s& luc gidm dan theo chiéu ting tdc do.

Kha niing sinh Iyc trong cdc dong tdc nhanh tuyét doi (tbc do) va
kha ning sinh lyc trong cdc dong tdc tinh t6i da (sitc manh tinh) khong
cO tudng quan vdi nhau.

Trén co s d6 c6 thé phan chia ning luc phat huy luc ciia con ngudi
thanh céac loai:

+ Sitc manh don thudn 13 kh3 ning sinh luc trong cdc dong tic chim
hodc tinh.
+ Stic manh téc dp 12 kha ning sinh lyc trong cdc dong tdc nhanh.

Nhém sitc manh t6c d6 lai dudc phan nhé tuy theo ché do van dong
thanh sttc manh dong luc va sitc manh hoan xung.

Ngoai stic manh ¢d ban néu trén, con c6 stic manh bdc phat.

Sttc manh boc phdt 1a kha ning con ngudi phdt huy mot lyc 16n
trong khodng th&i gian ngdn.
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Pé danh gid siic manh bdc phdt, ngudi ta thudng dung chi sd stc
manh tdc do.

Fmax

tmax

Trong d6 11a chi s6 sifc manh toc do; Fmax: Iyc t6i da phdt huy trong
dong tic; tmax: thdi gian dat dudc tri s6 luc toi da.

Dé€ so sanh stic manh clia con ngudi ¢é trong lugng khdc nhau, ngudi
ta khdi niém sifc manh tuong ddi, tic 12 sttc manh cla mot kg trong
lugng co thé.

Sttc manh tuyét doi
Trong luong co thé

Sttc manh tudng doi =

Sttc manh tuyét d6i c6 thé do bing lvc k& hoic trong lugng ta toi da
ma VDV khic phuc. Stic manh tich cuc t8i da (trong gido duc thé chat
thudng goi 12 stfc manh tuyét doi)

Trong thyc t€, sitc manh cd cia con ngudi dugc do khi co co tich cuc,
nghia 1a co c¢d véi sy tham gia ctia y thifc.. Vi vy, sttc manh ma chiing
ta xem xét thuc t€ chi 13 stic manh tich cuc tdi da, né khic véi stc
manh tSi da sinh 1y clia cd ma ta ciing c6 thé ghi dugc bing kich thich
dién lén cd, Su khéc biét giita sitc manh t8i da sinh 1y va stic manh tich
cuc tdi da dudc goi 1a thi€u hut sitc manh. N6 13 dai lugng biéu thi tiém
ning vé€ sitc manh cla cdo. 0 nhitng ngudi ¢ tap luyén, thi€u hut sic
manh gidm di.

Nhitng yéu té’ anh hudng dén siic manh:

Nhitng dic di€m vé ciu tao clia cd ¢6 dnh hudng dé&n siic manh. Tap
luyén 1am cho sgi cd phi dai nén tao di€u kién ting cudng sitc manh.
Nhitng cd khong hoat ddng s€ bi teo di va sgi cd cling mong di. Hoat
dong vé stiic manh con gy ra nhitng bién ddi trong t6 chic xuong, khép
va day ching 1am cho ching dugc bam vitng chic hon.

Nhitng dic di€m vé hod hoc clia c¢o c6 ¥ nghia 16n d6i vdi sy phat
tri€n sifc manh. Nhitng bai tip vé stiic manh lam cho ham lugng protit
cAu tao cda co ting. Kh3 ning dy trit nhitng nguyén liéu c6 thé phan
gidi khong c6 oxy ting 1én. T6c do clia cdc qué trinh hoat dong men
ciing ting. Chat myozin khong chi 1a protit ¢6 tinh co riit cia ¢d ma con
la men phan gidi ATP goi la ATPaza.
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Co ché sinh Iy diéu hoa siic manh:

P¢€ diéu khién su phat tri€n sitc manh c6 cd sé khoa hoc, ching ta
nghién cttu vé co ch€ sinh 1y clia né.

Luc t6i da ma con ngudi c6 thé sin sinh ra, mdt mit phu thudc vio
ddc tinh sinh ¢ cia dong tdc (d6 dai canh tay don, kha nang thu hut
cdc nhém cd 16n nhat hoat dong...) mit khidc phu thudc vao mitc dod
hoat dong clia tirng nhém co riéng biét va sy phdi hop giita ching.

Mitc dd hoat dong clia cd bi quy dinh bsi hai nhin t4:

- Xung dong tir cac neron than kinh van ddng trong sirng trudc tuy

song dén co.

- Phén tng cda cd — tiic 1a Iyc do né sinh ra d€ ddp lai xung dong

than kinh.

Phin tng cda co phu thudc vao thi€t dién sinh 1y va dic di€m ciu
triic cda nd, 4nh hudng dinh dudng clia hé than kinh trung uong thong
qua hé thong adrenalin giao cdm; do dai cla cd tai thdi diém cé kich
thich va mot s& nhan t6 khdc. Su cung cAp mdu cho ¢d quan hoat dong
dugc diéu hoa bdi hé than kinh thuc vat. Cdc hormon dudc ti€t ra nhiéu
khi hé than kinh giao cdm hung phdn, dic biét 12 Adrenalin 1am ting
kha niing hoat dong clia cdc cd va sifc manh ciing ting. Cd ché chii dao
cho phép thay ddi tifc thdi mic do hoat dong clia cd 1a dic di€m clia
xung dong ly tim. Su thay ddi mirc dd hoat dong cta cd dugc thuc hién
bing hai cdch:

- Huy dong s& lugng khac nhau cdc don vi van dong vao hoat dong.
- Thay d6i tin sd xung ddng ly tAm (trong cing cd t3i da, trong 1 gidy
c6 thé tir 5 — 6 d@&n 35 — 40 xung dong).

Né&u lyc do co phat huy chi vao khodng 20 — 80% khd ning t5i da
clia n6 thi co ché di¢u hoa sd lugng sgi co ¢6 ¥ nghia cd ban. Piéu d6
c6 y nghia: n€u lyc kich thich nhd (trong lugng nhd) thi chi c6 so it sgi
co hoat dong tich cuc. Trong trudng hgp luc do cd phdt huy dat tri s6 toi
da, c6 thé xdy ra cich di€u hoa thif ba: ddng bd hod hoat dong céc sdi
co. O nhitng ngudi khong tap luyén thudng khong qud 20% xung dong
ddng bd vdéi nhau. Cungvdi sy phdt tri€n clia trinh do tap luyén kha
ning di€u hoa déng bo ting 1én rat nhiéu.

Sttc manh c¢d ¢6 quan hé mat thi€t véi sy phdt trién cia td chic
Xuong - ¢d, su phdt trién clia hé thdng diy chiing khdp, titc 12 phu thudc
vao hé van dong. N6 con dude quyét dinh bdi ning Iyc khong ché, diéu
hoa cic co. Trong qud trinh trudng thanh, sy phat tri€n clia cic nhém co
12 khong déu nhau nén ty 1& sitc manh giita cic nhém co thay ddi theo
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Ita tudi. Trong d6 stic manh clia cdc co dudi phat tri€n nhanh hon stic
manh clia cdc co co, cdc cd hoat dong nhiéu s& phat trién nhanh hon
cdc co it hoat dong, & do tudi trudng thanh thi sitc manh co bip mdi
thu'c sy phat tri€n nhip d6 cao c6 tinh chat dot bién .

5.2. Té chat toc do:

Trong hoat dong van dong, tlr “tdc d6” dugc st dung d€ ddnh gid tc
dd thuc hién dong tdc, thdi ky tiém tang clia phdn ng doi vdi kich
thich ba't ngd hoic khi tinh hinh thay ddi, nhip co cd va tdc do di chuyén
trong khong gian, tinh chuin xdc vé thdi gian ctia dong tic. TG chit siic
nhanh c6 ty 1& bdm sinh di truyén ri't cao. N&u danh gia theo hé so di
truyén thi & tudi 5 -6;7-9; 13— 15; 16 — 21 c6 hé s6 di truyén cao.

Phan loai té chdt toc do:

Tdc dd 1a mot t& chat thé luc va dugce bi€u hién dudi 2 dang: Dang
don gidn va dang phic tap.

+ Dang don gidn:

Dang don gidn clia toc dd ngudi ta phan biét ba hinh thitc don gidn
bi€u hién strc nhanh nhu sau:

Thdi gian ti€ém tang cda phan ¢ng vin dong.

T6c do dong tac don (v6i lugng d6i khdng bén ngoai nhd).

TAn s6 dong tic.

C4c hinh thitc don gidn cia toc dd tuong ddi doc 1ap véi nhau. Pic
biét, nhitng chi s& vé thdi gian phidn tng van dong hau nhu khong tuong
quan véi tdc do dong tdc.

+ Dang phiic tap:

Dang phiic tap clia toc do 1a thdi gian thuc hién cdc hoat dong thé
duc thé thao phiic tap khiac nhau nhu t6c do dip béng trong béng
chuyén, toc do din béng va sit bong trong béng da...

C4c hinh thitc don gidn clia toc d6 c6 lién quan chit ché vdi két qua
clia tdc d6 & dang phic tap. Trong thuc tién, téc dd 12 t& chit tdng hop
clia cd 3 y&u t0 trén ciu thanh. Ba y€u t6 trén cang cao thi toc do thuc
hién cdc dong tac phiic tap s€ cang cao.

Co s6 sinh 1y, sinh hod ciia toc do:

Thdi gian tiém phuc clia phdn ng van dong gdm 5 thanh phan:

- XuAt hién hung phin trong co quan cdm thu.

- DAn truyén hung phan vao hé than kinh trung uong.

- Truyén hung phan trong t& chitc ludi va hinh thanh tin hiéu ly

tam.

- Truyén tin hiéu tir hé than kinh trung uong tdi cd.
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- Hung phan co va co hoat dong tich cuc

Yé&u t6 quyét dinh tdc do clia cdc dang sttc nhanh la do d6 linh hoat
clia qué trinh than kinh va tdc d§ co cd. Ca hai nhém nay dudc bién ddi
dudi tic dung clia tip luyén, nhung néi chung déu 1a nhitng yé&u t& dugc
quy&t dinh bdi cdc dic diém di truyén. Do d6, trong qud trinh tip luyén
t6 chd't tdc d6 phat trién chadm hon t& cha't stic manh va sifc bén.

P¢ linh hoat ciia hé than kinh trung wong: thé hién & chd kha ning
bi€n ddi nhanh chéng giita hung phan va tc ché trong cdc trung tim
than kinh, ngoai ra con cé cd toc dd din truyén xung ddng trong cic
day than kinh ngoai vi.

Téc dd co co: phu thudc vao ty 1é sgi co nhanh va co chdm trong bo
co. T8¢ dd co cd chiu dnh hudng ctia ham lugng cdc chat cao ning ATP
va CP. Né&u hoat dong toc dd trong mot thdi gian ngin, thi ngudn ning
lugng chii y&u cung caAp cho co hoat dong 1a ATP va CP va cdc cd tham
gia s€ la co nhanh, kha ning cd nhanh sé ting qua qud trinh tip luyén
toc do. Ting vao khodng 10 — 30% (Kox. I. M). Téc dd co co con phu
thudc vao hoat tinh clia men phin gidi va tdng hgp ATP, CP. Tap luyén
cidc bai tip toc d0 sé phat trién va ting hoat tinh clia men nay
(Iacoplep N. N).

T&c dd nhu mdt t& chat van dong duge dic trung bdi thdi gian tiém
tang clia phdn (ng, tin s6 dong tic va téc dd cla dong tic don 18.
Trong hoat dong thé luc, tdc d6 bi€u hién mot cach tdng hgp. Toc dd
clia dong tac don 1é bi€n dbi ro rét trong qud trinh phdt trién. N&u dugc
tap luyén, tdc d6 cla dong tdc don 1é s& phat trién tot hon .

Theo k€t qud nghién cttu clia Trung Qudc thi t6 chit tdc do phat
trién nhanh nhat ldc 7 - 14 tudi. Thanh tich t& chit tdc d6 dat tdi dinh
cao nhit clia nam 12 19 tudi .

5. 3. Té chdt siic bén:

Sttc bén 1a niang lyc hoat ddng clia con ngudi thuc hién véi cudng do
cho trudc, hay 1a ning lyc duy tri khd ning van dong trong thdi gian dai
nh&t ma cd thé c¢6 thé chiu dung dugc.

Theo chi tiéu VO,max & cdc em gdi kha ning nay chiu ki€m sodt di
truyén yé&u, con cic em trai chiu ki€m sodt gen thudc loai trung binh.
Kha ning nay phdt tri€n c6 hiéu qua & tudi thanh thi€u nién: 15 — 20
tudi va cdc em trai tot hon.

Pé danh gid 4nh hudng di truyén va mdi trudng phat trién trong qua
trinh tdng hdp sinh ning luong ddm bdo cho sy hoat dong clia cd thé,
tdc gid Svar (1978) da ti€n hanh nghién cttu 26 cip sinh ddi mdt va sinh
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d6i hai & tubi 5 — 17 da chitng minh VO,max c6 hé s di truyén 0,87,
nhu vay mitc do di truyén 16n, qué trinh hudn luyén chi dat 20 — 30%,
phu thudc vao cd thé.

Trong sinh 1y thé duc thé thao, sic bén thudng dic trung cho khi
ning thuc hién cdc hoat dong thé luc kéo dai lién tuc tir 2 — 3 phiit tr§
1én, v4i sy tham gia cia mdt khdi lugng co bidp 16n, nhd sy hdp thu oxy
dé cung cap ning luong cho cd chii y&u bing con dudng ua khi.

Sttc bén phu thudc vao:

- Kh3 ning hap thu oxy t8i da VO,max cta cd thé.

- Kha niing duy tri 1du dai mitc hdp thu oxy cao.

Mitc d6 hap thu oxy t6i da phu thudc vao khd ning lam viéc trong
diéu kién ua khi clia ngudi d6. VO,max cang cao thi cong suit hoat
dong wa khi toi da cang I16n.

Khi niing hap thu oxy t8i da VO,max dudc quyét dinh bsi kha ning
cda hai hé thong chifc ning chinh la:

+ He vdn chuyén oxy: ddm nhiém vai trd hap thu oxy tir moi trudng bén
ngoai va vin chuyén oxy dén cd va cic cd quan clia cd thé. Hé nay bao
gdm hé hd hiap ngoai, mdu va tim mach. Chiic ning cda mdi bo phan
trong c4 hé thdng nay, cudi cing déu quyét dinh kh3 ning van chuyén
oxy ctia cd thé. Trong tip luyén stic bén lau dai 1am cho tim bi€n ddi
theo huéng: gidn budng tim va phi dai cd tim. P6 13 y&u t& quan trong
dé ting thé tich tAm thu va ting luc co bép cla tim. Chinh nhd th€ ma
gidm nhip tim, tim hoat dong kinh t€ hon, it tiéu hao ning lugng va cé
thdi gian nghi hon.

+ He¢ co 1a st dung oxy dudc cap. Luong oxy ma hé van chuyén oxy
mang tGi trong thdi gian hoat dong thé lyc chii y&u hoat dong § co. Stic
bén cia VPV phu thuoc mdt phan ding ké vao dic di€m ciu tao va
hod sinh ctia co. Nhitng VDV chuyén mdn vé cdc mdn siic bén thi ty 1&
co chdm cao hon nhiu so véi cd nhanh (chi€m 80% toan bd sd sdi co
trong bé co) va giita ty 1€ sgi cd chAm va VO,max cé mdi lién hé chiit
ché, ty 1€ sgi cd chim cang cao thi VO,max ciing cao. Qua qué trinh
huin luyén stic bén c6 thé 1am ting ty 1& sdi co cham, ting sd lugng
mao mach trong cd dé€ trao ddi chat va thich nghi vdi hoat dong sifc
bén.

Ngoai su bi€n d6i cd trong qud trinh tip luyén sic bén ma con c6
nhitng bi€n d6i sinh héa & cd nhu sau:

- Ting ham lugng va hoat tinh clia cic men trao ddi chdt wa khi

(men oxy hod).
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- Ting ham lugng myoglobin trong co (tir 1,5 — 2 1an).

- Ting ham lugng cdc chat chita ning lugng nhu glucogen va lipid.

- Tang kha ning oxy hod dudng va dic biét 1la ma cta co.

Tap luyén va phét trién stc bén sé tao cho VPV nhitng thuin 1di sau:

Nang cao kh4 ning wa khi tdi da co thé clia co thé.

Nang cao hiéu qui hoat dong clia co thé trong hoat ddng vdi cong
suat thaAp lau dai. D€ phat tri€n stiic bén can phai c6 sy tdi wu vé dinh
dudng bdi dip lai tiéu hao da tiéu hao. Sitc bén con phu thudc vao tdc
dd tham gia diéu hoa ndi moi, dic biét 12 diéu hoa than nhiét cla cic
qud trinh than kinh thé dich.

Trong qué trinh trudng thanh, t& chit sic bén ciing bi€n ddi dang
ké trong c& cdc hoat dong tinh luc cling nhu dong lyc. Sitc bén tinh luc
dugc danh gid bang thdi gian duy tri mot ging sdc tinh lyc nao d6. Chi
s6 nay ting dan theo Ita tudi, mic du khic nhau ddi vdi cic nhém cd.
Sttc bén dong luc thudng dude ddnh gid thong qua kha niing hoat dong
thé luc, cu thé 13 qua cic chi s6 hoat ddng trén xe dap luc k€. G8-9
tudi chi s6 nay khodng S00KGm/phiit va ting 1én 2.700KGm/phiit &
tudi trudng thanh. Stc bén dong luc ciing phat trién véi nhip diéu
khong dong déu. Stic bén wa khi phit trién manh & cdc 1¢a tudi trudng
thanh, trong khi stic bén y&m khi phdt trién manh ngay & lta tudi 10
dén 14.

Su phit trién stic bén con dudc dinh gid thong qua chi s hip thu
oxy tdi da (VO,max). VO,max ctia cdc em 7 tudi vao khodng 1,30
1/phiit, ting 1én 3,50 1/phit & tudi 16 - 17. Stic bén bi€n dodi rat ro rét
dudi tdc dong cda tap luyén, vi vy & cdc em c6 tap luyén sitc bén phat
tri€n khac hin so véi cic em khong tap luyén. Khi 10 tudi, cic em dudc
tap luyén c6 siic bén hon cdc ban cling Itta tudi khodng 14%, nhung &
tudi 16 - 17 sy khdc biét Ay di dat t6i mic 50%.

+ Sttc bén yém khi khong cé acid lactic: Cudng dd van dong tuong doi
16n, thoi gian hoat dong tir 8 - 10 gidy, ning lugng st dung 1a do su
phan gidi ATP va CP. Cy ly chay tir 5 - 15m véi t8¢ do dat 80 - 90%.

+ Sitic bén yém khi c6 acid lactic: Sau khi hoat dong vugt qua 10 gidy
véi cudng d6 cuc dai, ham luong dudng trong co thé dugc gidi phong
ning lugng dang y&ém khi, va sdn sinh acid lactic, goi 1a stic bén yém
khi cé axit lactic. Hé thong cung ciAp ning lugng gidi phéng cong ning
trong 30 - 60 gidy, dat hiéu qua tdc d6 cao nhat va cé thé duy tri dudc
tr 2 - 3 phuit..

5. 4. Td chdt khéo léo:
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T6 chat khéo 1éo 1a khd ning thuc hién nhitng dong tdc phdi hop
phtic tap va kha ning hinh thanh nhanh nhitng déng tic mdi phu hgp
véi yéu cAu van dong. Vé ban chat, t& chit khéo Iéo 1a kh3 ning hinh
thanh nhitng dudng lién hé tam thsi ddm bado cho viéc thuc hién nhitng
dong tic van dong phic tap, vi vay nd c6 li€n quan véi viéc hinh thanh
ky nang van dong.

Né&u nhu cdc ning luc sitc manh, siic manh, sitc bén dua trén co sG
clia hé thdng thich tng v& mit ning lugng thi ning luc khéo 1éo lai phu
thudc chd yéu vao qué trinh diéu khi€n hanh dong van dong.

T8 chit van dong khéo 1éo thé hién kha ning diéu khién cic y&u t&
thé luc, khong gian, thdi gian cia dong tdc. Mot trong yéu td quan
trong ctia khéo 1éo la dinh hudng chinh xdc trong khong gian. Kha niang
nay phat tri€n cao nhat tir 7 - 10 tudi. Tir 10 - 12 tudi kha ning ndy 6n
dinh va tudi 14 - 15 gidm. P&n 16 - 17 tudi kha ning dinh huéng trong
khong gian s€ dat mic do ngudi I6n .

Nghién ctfu dd linh hoat clia hé than kinh, chiing phu thudc vao bam
sinh va di truyén & Iita tu6i 7 - 9 va 10 — 12.

Nhu vay su tuong quan gilta gen va mdi trudng trong qué trinh phat
trién tf;ng hgp trén co s tdm 1y van ddng hoan thién cdc k§ ning van
dong, su phdi hgp van dong cla tré em theo quy luit. : tf 4 — 6 tudi
dé&n 7 — 9 tudi ting vai trd clia gen (su bi€n ddi hoat dong than kinh) §
tudi 10 — 12 ting vai trd moi trudng dnh hudng, sau d6 ting vai tro clia
gen, & tudi 13 — 18 va 19 — 21 tudi gidm sy ki€m sodt clia gen.

T& chat khéo 1éo 13 mot phitc hop cic tién dé cia VPV d€ thuc hién
thing Igi mot hoat dong thé thao nhat dinh. Ning luc nay dugc xdc dinh
trudc hét thong qua cdc qué trinh diéu khi€n va dugc VPV hinh thanh
va phat tri€n trong tap luyén. TS chi't khéo 1éo c6 quan hé chit ché véi
cdc phdm chat tAim 1y va ning luc khic nhu sttc manh, sitc nhanh va stc
bén. Mitc dd khéo 1éo lién quan chit ché véi trang thdi chifc ning cla
hé than kinh trung uodng.

Su khéo 1éo dugc bi€u hién dudi cdc hinh thic sau:

- Trong su chuin xdc ctia dong tic vé khong gian.

- Trong su chuén xdc cla dong tac khi thoi gian thyc hi€n dong tac

bi han ché.

- Kha ning gidi quy€t nhanh va ding nhitng tinh huéng xuat hién

bat ngd trong hoat dong.

0] day, su ngoai suy trong k§ ning dong tic 12 yé€u t6 quan trong
nhat.
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Tap luyén phat tri€n t& chit khéo 1éo l1du dai 1am ting d6 linh hoat
clia cdc qud trinh than kinh, 1am cho co hung phian va thd 18ng nhanh
hon.

Su khéo 1éo khong phai 1a mot t& chat van dong thong nhat va chic
chin ring nhitng hinh thdi thé hién khac nhau clia sy khéo 1éo déu c6
nhitng co ch€ sinh 1y khéc nhau.

5. 5. T chdt mém déo:

T6 chdt mém déo 1a ning lyc thuc hién dong tic v6i bién do 16n.
Bién do tdi da clia dong tac 1a thuc do cla ning luc mém déo. T chat
mém déo ¢ ty 1é& di truyén rit cao. TS chat mém déo 12 mdt trong
nhitng tién dé d€ VDV c6 thé gianh dudc thanh tich cao trong cic mon
thé thao chuyén siu, dic biét 1a cic mon thé duc.

- T6 chat mém déo phin thanh 2 loai: mém déo tich cuc va thu
dong.

Mém déo tich cuc 13 ning luc thuc hién dong tic v6i bién dd 16n §
cic khép nhd sy nd luc clia cd bap.

Mém déo thu dong 12 ning lyc thuc hién dong tic vdi bién do 16n &
cac khdp nhg tic ddng clia ngoai lyc nhu: trong lugng cia co thé, luc
4n ép cia HLV.

T8 chdt mém déo phu thudc vao dan tinh clia cd biap va dy chiing.
Tinh dan hoi cao cla bd may van dong va sy phat trién chua 6n dinh
cia hé thong xuong, khdp trong Ia tudi thanh thi€u nién la diéu kién
rat thudn 10i d€ phat tri€n ning luc mém déo. Do vdy, & tudi thanh
thi€u nién phai chi trong phat trién ning lyc mém déo.

T6 chat mém déo 1a géc dd hoat ddong clia cdc khdp clia co thé con
ngudi, né 1a kh3 ning kéo dai cla diy chiing va cd bip. P6 mém déo
khong phét trién déng déu theo sy phat tri€n cta Ia tudi. P9 linh hoat
cia d6 dudi cot song & nam tudi 7 - 14 nang cao ro rét. Khi 16n 1én, sy
phét trién chim lai. Chi s6 16n nhit dd mém déo clia nam lic 15 tudi.
Do linh hoat co dudi vai dudc ning cao tdi 12 - 13 tudi, bién dd khép
hong 16n nhi't 7 - 10 tudi sau d6 do mém déo phat tri€n chim.

VI. Co s6 di truyén ddi v6i su phat trién ning hic van dong:

Trao ddi chat va ning lugng 12 bin chat clia hoat dong sdng & moi
sinh vat. Trén cd sd trao d6i chit va ning lugng ma cic sinh vat sdng
thuc hién dudc cdc hoat dong s6ng clia minh. Kha niing thuyc hién mot
hoat dong co bdp nhit dinh nao d6é vé6i thanh tich cao duge goi 1a ning
luc vin dong. Niang luc van dong cang cao thi hoat dong cang hiéu qua
va hoan thién.
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Kha ning thuc hién mot hoat dong cd bip nhit dinh nao dé vdi
thanh tich cao dudgc goi la ndng lyc van dong. Ndang luc vin ddng cang
cao thi hoat dong cang hiéu qua va hoan thién. Qud trinh hoat dong
TDTT ciing 12 mot qud trinh tdc dong c6 muc dich nhim ning cao ning
luc van dong cla con ngudi. V& ban chat, d6 chinh 1a qu4 trinh tao ra
st thich nghi clia con ngudi v6i cdc hoat dong co bip nhd hoan thién sy
diéu khién va phdi hgp hoat dong giita cdc chiic ning trén cd sd bi€n
ddi sau sidc vé ciu tao chifc phan va sinh hod bén trong cd thé theo quy
luat thich nghi phd thong dudi cdc kich thich do hoat dong thé luc giy
nén.

Mtc d6 thich nghi ctia cg thé véi hoat dong cu thé nao d6 dat dugc
bing tp luyén dic biét dudc goi 1a trinh d6 tap luyén. Theo Aulie trinh
dd 12 ning lyc tiém tang cia VBV dé dat dugc nhitng thanh tich nhat
dinh trong mon thé€ thao lya chon va nang lyc nay dugc thé€ hién cu thé
& muc chuan bi ky thuat thé thao, vé thé luc, chié€n thuat, dao dic, tri
tué....Chinh 12 mdc thich tng clia cd thé VPV d6i véi tic dong clia
lugng van dOng..

- Su thich nghi vé mit sinh hoc 13 su tdic dong vao bén trong clia
co thé 1a sy thich ttng vé chifc ning hinh thdi co thé (cic dic
di€m hinh th4i bi€n ddi phi hdp, cdc chi tiéu sinh 1y &n dinh &
mitc dd cao nhiim duy tri sy cAn bing ndi mdi clia co thé.)

- Su thay ddi theo khia canh su pham nhu cudng dd va lugng van
dong ting. Pay 1a nhitng chi tiéu co bdn ma huin luyén vién
thudng st dung d€ danh gid.

Sy bi€n ddi cla trinh dd tap luyén phu thudc vio 2 mit:

- Vé sinh hoc: Bién d6i vé mit ciu tric va chic ning sinh hod. Nhd dé
ma niang luc hoat dong ngay cang dudc ting cudng. Kha ning du trir
(ning luc tiém tang) dugc tich luy va phat trién. Sy bi€n ddi ctia hé
than kinh trung wong theo huéng ngay cang hoan thién hé thdng tc ché
va hung phan.

- Vé mdt suw pham: Cudng dd va khoi lugng van dong ting (ting kha
nang chiu dung lugng van dong).

Trinh do thé lyc dugc xdc dinh bing cich do cong va cong suit toi
da ma VDV c6 khd ning thuc hién dugc. Cac don vi do cong 1a Kgm
hay Jun. Po cong suit 1a Kgm/phiit hay oat. D€ dic trung cho trinh do
thé luc c6 thé dung cic chi s§ sinh 1y, sinh hod. C4c chi s6 nay c6 thé
do trong trang th4i tinh nhu chi tiéu hé van dong (46 day clia xuong, bé
mit xuong, ti€t dién ngang sinh 1y clia xudng va cd, trong lugng tich
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cuc clia cd thé), cdc chi s& ciia hé van chuyén oxy (mach , huyét 4p,
thé tich phiit, do day thanh tim, thé tich budng tim, dung tich sdng,
thong khi phdi, ham lugng Hb, hong ciu, cong suit cia hé thong dém
mau, dy trit dudng trong mau va gan), cic chi ti€u sinh 1y trong hoat
dong (su bi€n ddi cdc chi so sinh 1y cia hé van chuyén oxy trong vin
dong, ham lugng axit lactit, ndng d6 PH mdu, VO,max, nd oxy tdi da.
Ngoai ra con st dung cdc chi s6 nhu do sitc manh, stic nhanh, stic bén,
do mém déo va khéo léo...

Trong lanh vuc thé thao, mic d6 tiéu hao ning lugng phu thudc vao
dic di€ém mon thé thao chuyén siu, cling nhu diéu kién cla mdi trudng.
Trong qud trinh vin dong phu thudc vao dudng hudng cung cip ning
lugng (ddc tinh vdn dong) cho cdc hoat dong ma ndng lyc van dOng
dudc chia ra ning lyc van dong y€m khi va niing luc van dong wa khi.

6. 1. Ning luc van dong yém khi: (Anarol).

Ning lugng van dong yé€m khi phdn 4nh kha ning clia co thé thuc
hién cong suit cuc dai va duy tri trong khodng mot thdi gian khi ma
nhu cdu vé oxy vuot qud khd ning hap thu cla cd thé, xuit hién hién
tuong ng oxy.

Ning lugng van dong yém khi 13 co s8 di truyén danh gid kha ning
sttc manh, t6c dd clia co bip trong qud trinh phat tri€n c4 thé. Dya theo
cdc k&t qua nghién cttu ddanh gid kha ning yém khi clia nhitng cip sinh
ddi & cdc dan tdc khdc nhau thi hé s8 di truyén clia ching rit cao (xem
bang 1.9).

Bang: 1.9. Khd ndng yém khi ciia anh em sinh déi ciia cdc dén téc
khdc nhau.

Tén tiac gia nghién ciu Hé s6 di truyén
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Djeda (1967) Italia 0,70 - 0,75
Klicurax (1971) Canada 0,81
Svars (1972) Nga 0,91
Komi (1973) Phan lan 0,99
Vaiss (1977) DBiuc 0,71 — 0,85

Hé s& di truyén cao clia td chit nhanh phu thudc vao sy hung phian
clia hé than kinh, hAm lugng sdi co nhanh va khd ning co bép clia
chiing, té¢c d6 trao ddi ning lugng y&m khi va cdc thanh phin ciu tric
gen cia co thé ngudi (Vonlanxki — 1984; Vaiss — 1977; Manucan —
1984...

Ning luong cung cap cho cdc hoat dong yém khi dugc ddm bdo nhd
hai hé thong cung cip ning lugng chinh 1a hé Phosphogen va hé gluco
phan, mdt phan ning lugng dudc sit dung tir hé oxy hod.

6. 1. 1. Hé photphogen ( ATP, CP): Hé dim bao niang lugng nay
dua vao hai cd ché hoat dong, bao gdm 2 hdp chit mang ning lugng la
ATP, CP thudc hé niing lugng y€m khi phi lactat. Khi phan gidi tao
niang lugng khong cé oxy va khong sén sinh axit lactic khi phan giai.

+ ATP (adenozin triphotphat): 1. uong ATP ti€u hao trong cd co c6
thé dugc tai tong hdp nhd ning lugng ciia mot hdp chit photpho gidu
ning lugng 1a CP (creatin phophat) chita trong cd. ATP 1a chdt duy nhat
cung cAp ning lugng cho moi hoat dong sinh cong clia cdc t€ bao trong
co thé. Lam cho co co rit, bom natri, hdp thu dinh dudng, tdi tong hop
dudng & cd va gan.

Phan gidi: ATPaza

ATP > ADP + 8Kcal

Trit lugng ATP trong co bdp: ATP c6 mit trong tit cd cdc t&€ bao
trong cd thé. C6 25mmol/kg cd khd (hoic 0,05 — 0,5% trong ludng co
tuoi = 4 — 6mmol/kg co tudi). ATP cé trong toan co thé khodng 120 —
180mmol (Immol = 1 phin t& gam). ATP chi c¢6 thé cung cip ning
lugng cho co hoat dong khodng 0,5 — 1 gidy. ATP c6 do di truyén cao
89%. N6 1am cho “bom Natri” ra khdi mang t€ bao, tao ra sy khit cuc.

Téc do phdn gidi: Phan gidi 11,2mmol/kg/1 gidy va cong suit toi da
c6 thé dat dugc chua dén 1 gidy. Theo Mensnhicop, 1986: Thi tdc do
phan gidi ATP c6 thé tinh: 10 micromol/g cd/1 phiit.

Con dudng tdi tdng hdp ATP trong hé photphogen dién ra nhanh
nhat 13 14y ning lugng tir CP theo qua trinh phdn ng thuan nghich sau:
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ATP <« —> ADP+P+E
CP « — Creatin+P+E
CP + ADP « — ATP + Creatin
+ CP (creatiphotphat):
Mot phin tit creatin = P. Khi gidi ph6ng mdi lién k€t — P thi cho ning
luong 1a 9Kcal. Ning lugng nay dudc sit dung dé tii tdng hop ATP theo
phan Gng sau:

CP Kinaza
CP + ADP <« — ATP + Creatin.
Khi bi ti€u hao can kiét thi xdy ra phan @ng thuin:
CP + ADP > ATP + Creatin.
Khi ATP qua cao thi xay ra phan &¢ng nghich:
ATP + Creatin - CP (du trit) + ADP.

CP c6 nhiém vu cung cip ning lugng tii tdng hop ATP ma thdi.

Trit lugng ciia CP: Lén gap 3 1an so véi ATP, 0,5% trong co lic yén
tinh, 77mmol/kg trong lugng cd kho (tuong dudng 15 — 16mmol/kg co
tuoi), tdng dit lugng trong lugng cd thé 450 — 510mmol.

Téc do phan gidi: 8,6mmol/kg cd bdp/1 gidy, dat mic cong suit tdi
da nhd hon 1 gidy. Theo Mensnhicop (1986) CP c6 thé st dung sau 5 —
6 gidy, lic nay trit Iugng con 1/3 thi sé xdy ra qud trinh cung c4p ning
lugng dé tai tdng hdp CP tir Glucogenolizic (gluco phin).

Tong ndng luong hé photphogene.

- D1 cho cd thé hoat dong cudng dd tdi da tir 10 — 15 gidy, khodng

80 — 100 1an co cd v6i cong suat tdi da.

- Sau nhitng vin dong kiét sitc ATP khong gidm, CP gidm c6 thé
theo ty 1€ 0,5% - 0,1%.

- Khong phii 100% photphogen c6 thé chuyén thanh cdng hitu ich
20 — 35% niing lugng do ATP, CP gidi phong bi mat di dudi dang
nhiét..

- Hiéu sui't sinh hod cia su tdi tdng hop ATP, CP khodng 45-45%,
con lai 55-60% ning lugng cung cip cho qué trinh tdi tdng hop bi
mat do nhiét.

Bang 1. 10. Dy trit ATP va CP & co vdn ciia ngudi
(tinh theo cdan ndng trung binh 70kg).

Chat chuyén | Nong do trong | Téng ham | S¢ ning lugng
hoa. cd, mmol/kg co. | lugng trong dugc giai
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co thé, mmol. | phéng KJ/kg.
ATP 4-6 120 - 180 0,17 -0,25
CP 15-16 450 -510 0,63 -0,71
Téng dy trif
photphagene
(ATP, CP) 19-23 570 - 690 0,85 - 0,96

6. 1. 2. Hé Gluco phdn: (hé ning lugng lactat).

La qué trinh phan huy dudng glucose va glucogen trong diéu kién
y&m khi, khong c6 sy tham gia clia oxy. P&n acid pyruvic va axit lactic
theo con duong Embdas — Meyerhif. Qua trinh nay dugc goi la dudng
phan “glucolyse” hay con goi la hé lactat.

Khi dy trit CP trong cd tiéu hao d&€n mic con 1/3 tifc 1a & nhitng gidy
thit 5 — 6 trong cudng dd cuc han thi viéc cung cAp ning lugng s& phai
14y tir qué trinh phin huy Glucogen (glucogenolizic) hodc phin hiy
glucose (glucolizic). Pong thdi x3y ra § mic dd khdc nhau. Nhung
trong cd van chi y&u la glucogene phan. Pic di€m chi yéu cla qua
trinh dudng phan yém khi 12 tao axit lactic, vi vy goi 12 hé y&ém khi
lactat.

Cdu triic: (CgH;oOs)n. Tir nhiéu phan t glucose lién két lai loai 1
phan t nuéc ma thanh. Moi t€ biao cd thé déu cé thé phan gidi
glucogen thanh ATP. Qu4 trinh phin gidi dudng trong cd chii yéu la
phan gidi glucogen, con trong céc td chifc khac c6 thé phan gidi ca hai
loai duGng trén.

K&t qua chung cda gluco phan cé thé viét dudi dang phudng trinh
sau:

C¢H,06 + 2ADP + 2H;PO, 2> 2C;HgO; + 2ATP + 2H,0.
Glucoza A. lactic

[C6HoOs], + 3ADP + 3H3PO, 2 2C3H¢O5 + [C¢H ¢Os],.1 + 3ATP + 2H,0.
Glucogen A. lactic

Trong chudi cdc phdn ng dudng phan tao ra dugc 4 phan tk ATP
song ciing tiéu hao mat 2 ATP, do vay thuc chdt qué trinh gluco phin
chi thu dugc tir 1 phan ti glucose ¢6 2 phan tir ATP.

Trit lugng: Trong gan ngudi binh thudng c6 khodng 6 — 8%, cd bip
khodng 0,5 — 1%. Trong cd: 365mmol/kg co khd, di cho vin dong cuc
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han tir 2 — 3 phiit, n€u cudng dd khodng 70% VO,max thi ¢ thé tir 6 — 9
phit. Khi ning tdi tao ATP = 250mmol/kg cd khd, tinh chung toan thé
c6 bdp thi dy trit glucogen tdi tao dugc 1030mmol ATP (Hultman,
1990), 1000 — 1200mmol ATP (Mensnhicop, 1986).

Téc do phdan gidi: So v6i ATP, CP thi tdc d6 phan gidi glucogen va
glucose chAm hon nhiéu. Phan gidi 5,2mmol/kg cd bip/1 gidy, khodng 5
— 6 gidy mdi dat cong sudt t6i da. Nhu viy cong suidt phan giai
glucogen chi bing % (5,2/19,8) hé photphagene.

Vai tro: Glucose va glucogene cung cip ning ludgng cho qud trinh t4i
tdng hgp ATP, CP. N6 13 ngudn du trit 16n: Y&m khi: 1000 — 1200mmol
ATP. C6 thé cung cAp ning lugng 2 — 3 phiit (va khi), oxy héa thi c6 thé
t4i tong hgp téi 13.000mmol ATP.

Qud trinh cung cAp ning lugng bao gdm dudng phan y&m khi va oxy
ho4 khit trong chu trinh Krebs va oxy hod sinh nhiét cho chudi hd hap
(c6 oxy tham gia). ATP, CP va glucogene thuc hién qud trinh phan giai
la chi ti€u ddnh gid niang luc va trinh do tdp luyén. Hé photphagen
dudc ddnh gid qua cong sudt van don t6i da & 15 gidy. Ning lugng
phan gidi glucogen dugc ddnh gid qua cong suit van dong dudi t6i da
trong vong 45 gidy.

Hiéu sudt sinh héa ciia duong phdn: Trong co thé song khong phai
qud trinh oxy héa di€n ra nhu mot qué trinh chdy ty nhién, ciing khong
phdi lic nao ciing c6 mit oxy. Hi€u mot cach thong thudng 1 chdt bi
oxy héa la né nhdn oxy, chdt bi khit oxy la mdt oxy.

Céc phan tng trong cd thé 1a: Mot chdt nio dé ngdm nudc va nha
H" ¢6 nghia 12 n6 bi oxy héa (nhin oxy), nhd H' 1a oxy héa. Vay giau
oxy 12 qud trinh oxy héa, cho H* d€ nhan oxy. Giau H* 1a qu4 trinh kht,
nhian H" 12 bi khtr.

Vidu:

- Dang khi:

NAD - NADH ; NADP -  NADPH
- Dang oxy hoa:
CH3 - CHOH -COOH + NAD - CH3-CO-COOH + NADH + H.
Axit lactic bi oxy héa thanh Axit Piruvic.
Khi mot phan tf gam glucose phan gidi thi thudng cho 2 phin t& gam
axit lactic va 2 phan t& gam ATP.
Ce¢H,0¢ (phan giai) = 2CH; — CHOH — COOH + 2ATP + 56Kcal.
Hiéu sudt sinh héa clia dudng phan ra't thip: 29%
2ATP x 8Kcal
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56Kcal

budng phan: glucose I€n men tao ra Axit lactic.

- 1 mol dudng glucose 1én men tao ra 2 phin t& gam (2mol) axit
lactic va tao ra 2 phin t&¢ gam ATP va giai phong 56 Kcal ning
lugng:

2ATP x 8Kcal = 16Kcal.

Viy dudng phidn yé€m khi c6 hiéu suit la: 16/56 = 28,7, tuong
dudng 29%

- Pudng phan yé€m khi c6 hiéu sudt thap, chi c6 29% tdng ning
lugng dy trit vao cdc lién k€&t cao niing lugng clia ATP. Tuy vay
né cé y nghia ra't 16n tryc ti€p bd sung cho kho du trit ATP ma
khong cin thong qua cdc budc trung gian. Pay 13 qué trinh yém
khi lactat. T8¢ d6 phan gidi 5,2mmol/kg/gidy. Sau gan 5 gidy dat
cong suat toi da.

Noéng d¢ Axit lactic tao ra sau khi phdn gidi duong phdn dnh
cuong do van dong, néu trong mot thoi gian ngdn ma nong dj A.
lactic tang nhanh trong mdu thi cong sudt phan gidi duong yém khi
cao.

Axit lactic 12 chi tiéu nhay cdm d€ d4nh gid trinh dd van dong
ctiia vin dong vién.

Sw hinh thanh Axit lactic:

- Pudng phin gidi yém khi sé& tao ra sidn phdm cudi ciing l1a Axit
lactic, 1 phan t&r gam dudng cho 2 phin t& Axit lactic.

C¢H;,0s > 2CH3 - CHOH - COOH + 2H.

- Nong dd A. lactic trong mau phdn 4nh t6c do hinh thanh, toc do
khuyé&ch tdn va t6c do tiéu trir. Sau 6 phiit méi vao mdu tinh
mach (do & tinh mach)

- O trang thai yén tinh, cdc t6 chdc da, vong mac, dich hoan, tuyén
thugng thin, t&€ bao hong cau.... Péu c6 14y ning lugng dudng
phan yém khi, § vd ndo it hon. Vi vay, trong mau ludn cé ty 1& A.
lactic nhat dinh: mdu dong mach: 0,4 — 0,8mmol/lit; tinh mach:
0,45 — 1,37mmol/lit.

Béng 1. 11. Ndng luong duoc gidi phdng trong qud trinh phdn huy
duong yém khi.

Chi sé.

Tinh trén 1kg
mo co .

Tinh trén tong
trong lugng co
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thé (30kg co).
Lugng A. lactic dugc tao thanh (g). 2-23 60 —70
Lugng ATP t4i tdng hgp (mmol). 33 - 38. 1000 — 1200.
Lugng ning lugng dugc gidi phéng (KJ) 1,38 - 1,59 40 — 50.

6. 2. Hé phdn gidi ua khi:

Ning luc van dong uva khi phdn 4nh kh3 niing cda co thé thuc hién
cong cd hoc cuc dai trong thdi gian dai. N6 phu thudc ri't nhiéu vao dic
di€m bai tAp thé chit vi mon thé thao. VO,max 1a chi tiéu sinh ly dé
ddnh gid ning luc cla co thé hoat dong trong diéu kién ua khi. mic
gi61 han VO,max phu thudc vao hé van chuyén oxy (tim — mach, hd
hap, qud trinh oxy héa & cd bip).

Tuy nhién, VO,max khdng phai la chi tiéu tuyét d6i d€ danh gia clia
sttc bén, qua nghién cttu cdc nha khoa hoc (Parphen - 1979; Kermagen
— 1982) VO,max cé hé s6 tudng quan giita cong suat t6i da wa khi va
sitc bénr= 0,6 - 0,8 . Céc tic gid cho ring: Siic bén 12 ban chit cla
thé luc, 12 chi tiéu da cuc. Chiing phu thudc vao nhin t& di truyén xac
dinh sy phat tri€n Ia tudi va sy thich ¥ng bi€n ddi clia tit ci cic hé
thong bao ddm oxy trong cd thé ciing nhu cic nhan t& khong di truyén.

Véi quan di€m kh3 ning wa khi va siic bén c6 thé 1a chi tiéu cia
kha nang thich @ng clia chifc ning sinh 1y tuong ng v6i cudng dd van
dong trong diéu kién lugng van dong thé€ lyc. Khdi niém nhu vay phu
hdp véi nén y hoc thé€ thao hién dai vé vai trd phdt duc chifc ning co
th€ va do than kinh hormon, chiing diéu khi€n nhu nhitng nhan t6 xic
dinh khd ning gidi han VDV thi€u nién (Motulanxki, Artomahove —
1982).

Vai trd nhan t8 di truyén xdc dinh gii han cd thé clia khd ning ua
khi bi€u hién khi nghién citu anh em sinh ddi. B&i vi cip sinh d6i don
tlf c6 tinh di truyén nhin dang va sy phdn tng cla chiing ddi véi lugng
van dong thé luc giong nhau. Khi diéu kién bén ngoai ph4t trién trong
sy thay d6i chi tiéi wa khi ciia cip sinh d6i don ti va cip sinh d6i nhi ti
trén co s& di truyén ty nhién.

Vai trd va sy tuong tic gilta gen va thanh phan khong gen & chi tiéu
VO,max bié€n ddi theo lta tudi (Peti — 1973).

Qua nghié€n ctu, cdc nha khoa hoc da chitng minh:

- Sy 4nh hudng clia moi trudng gidng nhau khong phat trién khi

nang va khi.
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- Piéu kién cudc sdng va gido duc trong thuc t& khong bi€n ddi
thu'c chat trong diéu kién gen nhi't dinh ctia kha niing ua khi trong

cd thé
6. 2. 1. Oxy hoa dvong:

CeH206 + 60, +38ADP +38P <« —» 6H,O + 6CO, + 38 ATP.
Qua trinh oxy hdéa dudng xdy ra qua cdc giai doan sau:
- 2 phin tf gam A. lactic oxy héa thanh 2 phan t& A. Pyruvic giai
phéng cho 104Kcal, tao ra 6 phan t& ATP = 48Kcal.
Glucose(phéan giai) > 2ATP+2A lactic (oxy hod) = 2A.Pyruvic +

104Kcal + 6ATP.

Hiéu suit sinh héa: 6 x 8/104 = 46%

Toc dd phan gidi oxy héa A. lactic rdt thadp, khodng 2,7
mmol/kg/gidy, sau 3 phit méi dat t6c do t6i da. Tuy hi€u suit sinh hda
cao, nhung chi thich hdp véi viéc van dong kéo dai nhiéu gid, du trir
1én d&€n 13.000mmol ATP/kg co bip.

- 2 phan t& A. Pyruvic oxy héa hoan toan (chu trinh Krebs) gidi

phong ra 2 x 260 = 520Kcal, tao ra 2 x 15 phan ATP = 30 ATP.
Tuong duong: 30 x 8 = 240Kcal.

Hiéu suat sinh ho4: 240/520 = 46%

Téng cong toan bd quia trinh dudng phan va oxy héa dudng:

56 + 104 + 520 = 680Kcal

Taora : 2ATP + 6ATP + 30ATP = 38ATP x 8Kcal = 304Kcal.

Hiéu suat sinh hod dudng phan: 304/680 = 44,7%

Tém lgi: Hiéu sudt sinh héa clia qué trinh oxy héa dudng nhu sau:
- Giai doan 1: Oxy héa A. lactic tao ra 104Kcal + 6ATP =46%.
- Giai doan 2: Oxy héa A. Pyruvic (trong chu trinh krebs) = 46%.
Tong cong: 2ATP + 6ATP + 30ATP = 38ATP x 8Kcal = 304Kcal.
=56 + 104 + 520 = 680Kcal.
Bdng 1. 12. Ning lugng duogc gidi phdng & co van ciia nguoi khi bién

doi dwong wa khi.

Cic chi so. Tinh trén 1kg | Tinh trén tong
co . trong lugng co
thé (30kg co).
Lugng glucogen & cd (g). 13-15 400 — 450
Téng ATP dugc tdi tong hgp (mol). | 2,8 —3.2. 87 — 98.
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S6 ning lugng dudc gidi phéng (KJ) | 117 - 134 8640 - 4100.

6. 2. 2. Oxy hod cua md va axit béo.

M3 va axit béo trong cd bip c6 lugng dy trit 16n nhat, 13 ngudn ning
lugng c6 kh3 ning cung cidp cho qud trinh tdi tdng hdp ATP véi s6
lugng khdng han ché trong nhitng hoat dong kéo dai nhiéu gid dén
nhi€u ngay. Tuy vy, tdc d6 oxy hda va cong suit wa khi clia md rat
thap, chi twong duong v6i 1,4mmol ATP/kg co bip/1 gidy bing Y2 cong
sudt oxy hod glucose va 1/8 t6¢c d6 phan gidi cia ATP, sau 30 phiit m&i
dat dugc cong suit tdi da. N6 chi thich hop véi vai tro 12 ngudn bd sung
khi cdc ngudn ning lugng khdc da sip can kiét trong nhitng cu ly, thi
dau kéo dai nhiéu gi¢ véi cudng do trung binh hoic d€n nhiéu ngly vé6i
cudng do thap.

VIL Cd s6 di truyén ddi véi cdc chi tieu hinh thdi.

Céc chi tiéu vé hinh thai hau hét ¢6 do di truyén rat cao. Mdi mdn
thé thao ddi hdi phai c6 hinh thai dic trung phit hdp véi viéc thyc hién
ky thuat dong tic d€ phat huy triét d€ uvu th€ clia cdc td chit chuyén
mon.

VDV c¢6 thé hinh phit hop ciing 13 mdt trong cdc yéu t& quan trong
g6p phan dat thanh tich xuit sic. Khi tuyén chon VDV, huin luyén
vién thudng chi chi y d€n chiéu cao va cin niing clia cdc doi du tuyén.
Thuc ra chua dd, can phdi diy dd cdc chi tiéu vé hinh thii bao gdm tdi
thi€u 29 chi s§ (theo chuyén gia Trung Qudc: Chi€u cao, cin ning,
chiéu dai sdi tay, chiéu dai tay, chiéu dai chan (H, B, C), chiéu dai
cing chan A, dai gin Asil, ddi vom ban chin, rong vai, rong chiu, rong
hong, dai cdng chan, dai ban tay, rong ban tay, dai ban chin, rong ban
chan, vong nguc trung binh, vong cdanh tay co citng, vong canh tay tha
18ng, vong dui, vong cing chin, vong c6 chin, 6 day nép md dudgi
da....d€ bi€t gid tri tuyét ddi va cAn biét cdc cdc ty 1é giita chiing,
khong chi & thdi diém ki€m tra ma cd & khi co thé VDV ngirng phat
tri€n. Nhitng sai 14m khi tuyén chon s& han ché tii ning va lang phi
thdi gian dao tao VPV. P& han ch€ nhitng sai 1dm, ta can phdi nim
vitng yéu cau va diéu kién thé hinh d6i v6i VPV cia titng mon thé
thao cu thé, dic biét v6i cdc chi tiéu hinh thai chiu sy chi phdi cao clia

quy luat di truyén
Dudi day trinh bay chi tiéu hinh thdi quan trong nhit ¢ tinh quyét
dinh ddi véi tai ning thé thao 13 chiéu cao vi né mang tinh di truyén,
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cdc chi tiéu khic dugc trinh bay & phan phuong phdp tuyén chon tai
ning thé thao tré.

Bdng: 1. 13. Ty I¢ du bdo chiéu cao téi da ciia Benise va Phiniuse

TUOI TRAI % GAI %

XUONG | g¢m Binh thuong Muén Sém Binh thuong Mudn
6 68,0 73,3 72,0
7 71,0 69,5 67,0 77,0 75,1
8 75,6 72,0 69,5 80,4 79,0 75,0
9 78,6 75,2 72,0 84,1 82,7 79,0
10 81,2 78,4 74,7 87,4 86,2 82,8
11 82,3 80,4 76,7 91,8 90,6 88,3
12 84,5 83,4 80,9 93,2 92,2 90,1
13 88,0 87,6 85 96,4 95,8 95,5
14 92,7 90,5 98,3 98,0 97,2
15 96,8 95,8 99.4 99,0 98,6
16 98,2 98 99,8 99,6 99,3
17 99,8 99 100 99,9 99,8
18 99,6 100 100

Bdng 1. 14. H¢ s6 di truyén cdc chi tiéu vé hinh thdi.

Giéi tinh Chi tiéu hinh thai
Cao | Cao Can | Dai vong | vong | vong | rong | rong
ding | ngoi ning |cdnh |nguc |cdnh |[dui |vai |chau
tay tay
Nam % 75 85 63 80 54 65 60 77 79
NT % 92 85 42 87 55 60 65 70 60
Trung binh % | 85 85 55 84 50 63 63 74 73

Chiéu cao diing: Chiéu cao ding c6 d6 di truyén rit cao ( nam 75%,
nit 92%), phu thudc nhiéu vio di truyén ching toc va gia toc. Chiéu cao
ting trudng nhanh & tudi diy thi: Nam tir 12 — 15 tudi, nit tir 10 — 13
tudi. Sau 17 tudi chiéu cao chim ph4t trién.

Chiéu cao cta vian dong vién la uvu thé€ trong thé thao. Nhitng
VDV uu ti cda thé gidi déu c6 chiéu cao vudt xa mifc trung binh cda
ngudi binh thudng. Vi thé, chiéu cao 1a chi s§ rat quan trong ddi véi su
hinh thanh va phdt tri€n tai ning thé thao, nén trong tuyén chon khong
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nhitng phai x4c dinh tiéu chudn cho tirng 1a tudi ma con phai 4p dung
cdc bién phdp du bdo cho dugc chiéu cao tdi da clia doi tuong sé dat
dugc & tudi trudng thanh d€ phit hgp v6i mon chuyén sau.

Bdng 1. 15. Su ting trudng chiéu cao ciia nam va nit thiéu nién (cm)
ciia mot s6’ nude chdu A , chdu Au (1991) va Viét Nam (2001 ) .

Do | Trung Qudc Nhat Viét Nam Anh
tudi (2001)
nam ni nam ni nam ni nam ni’

7 121,2 | 120,1 |121,2 | 120,3 |118,6 |117,9 |120,5 119,3

8 125,77 | 125,0 | 126,6 | 1259 |123,8 |123.4 |126,2 125,0

130,6 |130,1 |131,7 |131,5 |128,5 |128,3 |131,6 130,6

10 |135,3 |135,6 | 136,5 | 135,7 |1329 |133,9 |136,8 136,4

11 1399 |141,2 | 142,6 | 1419 |137,6 |1394 |1419 1427

12 [ 145,2 | 147,1 | 149,1 | 150,1 |143,3 |144,7 |147.;8 149,3

13 | 151,8 |151,6 | 156,6 | 153,5 |149,8 |148,8 |1534 155,5

14 | 158,3 |154,8 |162,7 | 1553 |155,7 |151,3 |160,7 159.,6

15 |163,8 |156,8 | 166,44 |156,1 |160,7 |152,7 |167,3 161,7

16 |167,0 |157,8 |168,2 |156,4 |162,9 |153,1 |1722 162,2

17 |168,6 |158,1 |169,1 |156,7 |164,5 |153,3 |[174,3 162,2

Du béo chiéu cao tdi da:

Xu huéng chuyén mdn héa sém trong thé thao hién dai budc ta phai
nghi dén viéc du bdo chiéu cao tdi da clia tré em ngay tir khi chiing con
dang phat trién.

C6 nhiéu phuong phip d€ du bdo chiéu cao t&i da cia tré em cin cif
vao chiéu cao hién tai. Trong d6 ddng chd ¥ nhit 1a phuong phdp cla
tic gia Beckli.

Phuong phdp Beckli:

Trén cd s nghién ctu ty 1& % chiéu cao co thé § mdi dd tudi so véi
chiéu cao cd thé khi hét phat trién, ngudi ta c6 thé du bio chiéu cao tdi
da clia tré ngay tir Itic con nhd. PE dy bdo dugc chiéu cao t6i da, chiing
ta l&y chiéu cao hién tai nhan 100 va chia ty 1é phdn trdm theo dj tudi.

Vi du: Mot bé gidi § 8 tudi c¢6 chiéu cao dat 77,8% chiéu cao tdi da
(theo bing 1. 16) ma em c6 thé dat téi, néu em gdi nay c6 chiéu cao
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hién tai l1a 130cm, ta c6 thé du bdo ring trong tuong lai em s& c6 chiéu

cao la: 167,09cm.

ho= 130000 6g 09em
77,8

Dua vao tdc gia trén, tir két qua diéu tra thé chi't ngudi Viét Nam
nim 1991, Vién Khoa hoc TDTT gidi thiéu bang sau d€ tham khio
danh gi4.

Bdng: 1. 16. T¥ 1¢ % chiéu cao ciia tré em Viét Nam so véi chiéu cao
ctia nguoi Viét Nam 6 tudi 18.

Tudi Nam Nir

cm %o cm %o
7 116,2 71 114,8 74
8 120,86 73,7 120,58 77,8
9 125,87 76,8 125,42 80,1
10 130,94 79,9 129,50 83,5
11 136,14 83 136,75 88,2
12 140,59 85,8 140,34 90,5
13 146,25 89,2 146,17 94,3
14 151,13 92,2 147,95 95,4
15 156,33 95,4 151,26 97,5
16 160,17 97,7 152,00 98
17 161,93 98,8 152,85 98,6
18 163,89 100 155,04 100

Theo bang trén, chi cé thé du bdo chiéu cao clia cic VPV tuong lai
& tudi 18, tuy nhién & ngudi Viét Nam sau 18 tudi (nit) su ting chiéu
cao hau nhu khong déng ké.
Phuong phdp dua vao chiéu cao bd me: Tt phuong phdp va cong
thitc tinh ctia ctia Wocker, ngudi Trung Qudc di chinh 1y cho pha hgp
vdi nodi gidng clia minh va c6 cdch du bdo chiéu cao nhu sau:

- Chiéu cao t6i da ciia con trai:
59,699 + (0,419 x chiéucao bd + 0,265 x chiéu cao ctia me).
- Chiéu cao t6i da ciia con gdi:
43,089 + (0,306 x chiéucao bd + 0,431 x chiéu cao ctia me).
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Véi cong thife trén, cho thidy chiéu cao clia con trai phu thudc vio
chiéu cao clia ngudi bd nhi€u hon, trong khi d6 chiéu cao cda con gdi
lai phu thudc nhi€u vao chiéu cao clia ngudi me nhiéu hon.

Phuong phdp theo cong thiic Havmocel J. Kackus V:

\ Chiéu cao cha + (chiéu cao me x 1,08)
Chi€u cao con trai =

2

. (Chiéu cao cha x 0,923) + (chiéu cao me )
Chiéu cao con gii =

2

Phuong phdp dva vao chiéu dai ban chin:

Dai ban chan
Chi cao cudi cung =

I x K

I 14,6 (nam); 14,4 (ni).

K: La chi s& giita chiéu dai ban chin lic do va t&i thi€u cia ban
chan.

Phuiong phdp dva vao tudi xuong:

Céc phuong phdp di néu trén déu c6 sai s6 nhat dinh vi cdc tdc gid
khong dé cap dén loai hinh phit duc: sém, binh thudng hay muon.

Phuong phip du bio chiéu cao cudi cling dwa vao tudi xuong da
khic phuc dugc nhudc trén qua cdc phuong phép sau:

Phuong phdp theo Benise va Phiniuse
Bdng: 1. 17. Ty l¢ du bdo chiéu cao téi da ciia Benise va Phiniuse

TUOI TRAI % GAI %

XUONG | §6m Binh thuong Mudn Sém Binh thuong Mudn
6 68,0 73,3 72,0
7 71,0 69,5 67,0 77,0 75,1
8 75,6 72,0 69,5 80,4 79,0 75,0
9 78,6 75,2 72,0 84,1 82,7 79,0
10 81,2 78,4 74,7 87,4 86,2 82,8
11 82,3 80,4 76,7 91,8 90,6 88,3
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12 84,5 83,4 80,9 93,2 92,2 90,1
13 88,0 87,6 85 96,4 95,8 95,5
14 92,7 90,5 98,3 98,0 97,2
15 96,8 95,8 99,4 99,0 98,6
16 98,2 98 99.8 99,6 99,3
17 99,8 99 100 99,9 99,8
18 99,6 100 100
Phuong phdp theo nghién citu Trung Quoc
Bdng: 1.18. Ty I¢ du bdo chiéu cao t6i da ciia Trung Qudc

TUOI TRAI % GAI %

XUONG | g¢m Binh thuong Muén Sém Binh thuong Muén
6 68,0 73,3 72,0
7 71,8 69,5 67,0 77,0 75,7 71,2
8 75,6 72,3 69,6 80,4 79,0 75,0
9 78,6 75,2 72,0 84,1 82,7 79,0
10 81,2 78,4 74,7 87,4 86,2 82,8
11 82,3 80,4 76,7 91,8 90,6 88,3
12 84,5 83,4 80,9 93,2 92,2 90,1
13 88,0 87,6 85 96,4 95.8 94,5
14 93,8 92,7 90,5 98,3 98,0 97,2
15 97,6 96,8 95,8 99,4 99,0 98,6
16 98,8 98,2 98 99,8 99,6 99,3
17 100 99,1 99 100 99,9 99,8
18 99,6 100 100

VIIIL. Co sé di truyén ddi véi hé mau.

Céc nhin t6 trong mau xdc dinh dugc kha ning thé lyc cla con
ngudi, vin chuyén khdi lugng mdu, thanh phan mdu, ham lugng
hémoglobin, ham lugng oxy trong mau. Pdng thdi sy bi€n d6i thich tng
dic trung ctia mdu do hoat dong clia hoat dong co, 1am thay d6i trong
su phat trién c4 thé khdc nhau phit hgp v6i phan tng binh thudng clia

gen.

Nén xdc dinh 15, gen c6 vai trdo khong chi & huy€t hoc ma con cic
chi tiéu sinh héa, tinh hoat dong enzim, tinh hoat dong khang thé va
tinh mién dich.
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CAu tric clia mdu khong thay ddi @€ xdc dinh kha ning thich tng
ctia cd thé thanh thi€u nién va VDV trudng thanh c6 lién quan sy chiu
dung khoi lugng dic trung yém khi va wa khi.

8. 1. Su di truyén ciia phdn iing sinh hod mdu:

Su 4nh hudng clia cdc nhin td gen d6i v6i sy thay ddi tinh chat clia
mdu trong diéu kién binh thudng, sau khi chiu dung hi€u khi tdi da,
ciing nhu nghién ctu biopsy cdc cip sinh ddi tudi tir 11 — 15 ¢6 lién
quan dé€n quan thé khic nhau.

Khi so sdnh tinh phdn ng dic trung cho sy di€u ti€t cAn biing oxy
va thanh phin khi cia mdu trong cdc cip sinh d6i con trai tudi tir 14 —
15 trong diéu kién kh4c nhau va dudc xdc dinh nhu sau:

- Mitc @6 kiém tra gen d6i vdi sy thay ddi dic diém mdu khic

nhau.

- Su 4nh hudng di truyén d6i v6i su thay doi thinh phadn m4u ting,
ty 1& ki€m tra gid tri dic trung cho mdu ( cudng do hé thong dém,
hoat h6a men, 4nh hudng tao thanh c4c thanh phan cd chat).

- Tinh phdn tng hé thdng mau trong di€u kién gidng nhau dugc
xdc dinh sy thay ddi c4 thé md rong, diéu kién tinh toin dién clia
gen (Berejovxki — 1984).

Bdng. 1. 19. Cdc chi tiéu di truyén mdu ciia cdc cdp sinh doi 14 — 15
tudi trong dieu kién binh thuong.

STT Chi tiéu miu Hé sé di truyén (H)
1 Hoat tinh cacbon - anhidraza 0,70
2 Cudng do hé thong dém 0,70
3 bo pH 0,50
4 Cd chat dém 0,60
5 Nong do Hb & hong cau 0,55
6 Nong d6 bach ciu 0,25
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Qua bang trén ta thdy ring: di€u kién di truyén vu thé€ dic trung sinh
hod mdu cda cdc cip sinh ddi trong diéu kién binh thudng cling nhu
trong diéu kién cd thé thich &ng v4i sy bién ddi 4p sud't khong khi trong
diéu kién trung binh. Trong diéu kién chiu dung lugng vin ddng, su
ki€m tra clia gen bi€n ddi theo cdc chi tiéu mdu cla Ita tudi. Cdc nha y
— sinh hoc d3 nghién cttu va nhan manh gen c6 lién quan d6i vdi ndng
dd lactat, thanh phan khi ctia mdu, d6 pH (Menik — 1982)

8. 2. Su di truyén cdc nhém mdu khdng nguyén:

Khing nguyén méu 12 diu chuén di truyén clia co thé c6 vai tro nhat
dinh d€ 8n dinh co thé khi c6 sy bi€n ddi ndi mdi, tich lily chat doc t&
trong qud trinh trao d6i chat va sy bi€n ddi chit hormon trong mau khi
cd thé hoat dong co bip cing thing.

Trong cdc dau hiéu di truyén co thé c6 lién quan dén ki€u hinh cic
nhém méu véi cic cdu tric dic thu khdc, vi du nhu ddu hiéu vé hinh
thdi (Depric, Guxenkoven — 1980), vé su mién dich (Akinxikova —
1982, 1984), vé bénh ly than kinh cd (Minlan, Komparat — 1982), vé tdc
dd trudng thanh hé than kinh trung vong va kh3 niing thich ng cla co
thé (Borvin — 1980).

Ta biét riing cdc thanh phin cia mau gdm cé: Hong cau, bach ciu
va ti€u cau.... Hién nay ngudi ta phat hién gan 250 khiang nguyén mau
khac nhau, chia theo 4 hé nhém mau.

Nh¢ sy k€t hgp da dang cdc nhém mau clia b6 me ma hinh thitc di
truyén cia nhém mau tré em khong phai lic nao ciing ¢ ki€u hinh clia
mot ddu hiéu. Do vay, trén cing mot ki€u hinh gidng nhau cé tinh c4
thé va ban chat ki€u gen clia ching ciing nhu dic di€m khiang nguyén
mau ciling khdc nhau.

Hién tugng da hinh clia cdc nhan t6 nhém mdu hdong ciu, bach cau,
men va huyét tuong dudc st dung phan chia ki€u gen, nhung dic diém
khdng nguyén m4u c6 lién quan d&€n dau chuan di truyén.

Khéng nguyén mdu c6 chifc ning bdo vé trong cd thé, duy tri trang
th4i gen clia ndi moi, 4nh hudng dé€n hinh thanh gen.

Tinh dic tht khdng nguyén mdu cia t€ bao ndi modi phdn dnh dic
tinh sinh héa, trang thdi sinh 1y va tinh phan ¢ng cia chidng.

Theo quan sit (Lex — 1981) cho phép dua ra cdc nhian dinh vé kh3
ning tuong tic clia gen c6 tinh dic thi cda cdc nhém mau nhat dinh va
cdc gen dudc ma hod khdc clia cd thé, dic biét ddi vdi sy trao dbi chat
ctia t€ bao cd.
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Lampror — 1991 da dung phuong phdp sinh héa nghién citu vé su
ti€n hod cla gen co lién quan giita khdng nguyén mau bach ciu véi su
di truyén clia hé thian kinh trung wong va hé than kinh cd. Tir d6 chiing
ta thdy ring t6 hop hinh thdi khing nguyén mdu 13 mot phin cda nhiéu
nhin t6 ¢ lién quan dén sy hinh thanh co thé d6i v6i bénh 1y nhat
dinh. Piéu nay khong loai trirt m&i lién hé khdng nguyén mau dén su 6n
dinh co thé d6i véi tac dung cdc stress, trong d6 ¢6 ca lugng van dong
16n trong qué trinh tip luyén thé thao.

Do vay, trong thuc tién chon VDV tré thé thao s& 13 mot trong cic
chi tiéu chdn dodn, dinh huéng VPV tré tip luyén cdc mon thé thao
chuyén sau.

Phan tich cdc tai liéu vé di truyén y hoc trén cé lién quan dé&n sy di
truyén clia cic nhém mdu, cho phép chiing ta c6 cic nhan dinh sau:

- Bdn ch4't ctia khang nguyén mau & dang ki€u hinh do sy ki€m tra
dic biét, mot miit c6 lién quan d€n gen nguyén li€u va gen bo,
x4c dinh cdc nhém mau riéng dic trung mau cé thé.

- Sy tuong tdc ki€m tra di truyén vé khang nguyén mdu va cic sdn
phdm trao ddi chat khdc trong qud trinh cdc ddu hiéu thé lyc va
cdc kiéu hinh sinh 1y co thé, mot phan x4c dinh kh3 ning thich
ting cao hoic thip cla cd thé ddi vdi cdc dicu kién tdc dong thuc
nghi€m, trong do6 co diéu kién tac dong lugng van dong thé thao.

- Kha ning clia ddu hiéu chuin di truyén, ki€u hinh v6i su ning
cao su 6n dinh ddi véi su cing thazlng thé lyc do dic tinh khing
nguyén nhém mau can phdi qua ki€m nghiém bd sung.

8. 3. Su mién dich mdu va sv lién quan ciia chiing véi di truyén thé
thao:

Trong diéu kién lugng vin dong 16n va cing thing, kha ning tich
luy cdc chit doc trong mdu gdy nén su bi€n ddi mang t& bao va cic
cha' protit trong t€ bao co tim, than va cdc sdn phadm trao d6i chat khéc.
Ching ty khdng nguyén mdu va ting sy tu khdng nguyén mdu cia t€
bao. K&t qud tao nén limphd T va B tir o - globulin 1am xuit hién phdn
ung v6i khdng nguyén mdu va gy nén sy phan ing va bdo ddm trung
hoa tiéu trir doc td va su kich dong cla ching, dudc goi 1a mién dich
(Petrov — 1974; Grabar — 1975; Monaenkov — 1972; Subin, Lévin —
1982).
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Nghién ctu vé cdc chi tiéu huyét hoc thong thudng va mién dich
(ndng dd tv khang nguyén mau trong huyét thanh, T va B limphd, mién
dich globulin...) d5i v6i VDV tré khi huin luyén stic bén khdc nhau va
td chat siic manh — tdc dd khdc nhau (Nemirovit — Dantrenko, Likin —
1975) da chitng minh: Chiing c6 lién quan dén cudng do tap luyén, dic
di€m chuyén mon va c4 thé thich ¥ng vdi khdi lugng van dong, kha
niing sinh 1y chiu dung khoi lugng cda tré em. Do d6 sy phdn (tng mién
dich mau cia VPV tré, bi€u hién phan nao sy thich ¥ng chung ctia co
thé d6i vdi lugng van dong thé lyc.

Do vay, su phd v& mién dich giy nén cdc bénh va dnh hudng dén sy
on dinh clia cd thé ddi vdi tic dong stress, cdc nhan t& bi€u hién phan
trng mién dich c¢6 thé xdc dinh bing kh4 ning hoat dong thé thao cta
VDbV.

Thuc nghi€ém da chitng minh: ca thé c6 ham lugng cao mién dich
globulin trong mdu va mdc dd hoat dong cao ctia hé th6ng adrénalin
giao cAm s& duy tri tinh mién dich, nhat 12 d&i v4i hoan thanh cdc bai
tap stic bén dic trung hi€u khi va néu c4 thé c6 mitc d6 thap vé mién
dich — globulin va sy hoat dong tich cuc clia hé th6ng insulin s& lam
gidm mién dich, dic biét khi hoan thanh cdc bai tAip yém khi.

VDV tré, nhat 1a giai doan thi€u nhi khi ning cao lugng vin dong
16n, s& gdy nén cdm gidc cao va c6 tAm 1y cing thing dua d&€n cd ché
bdo vé mién dich. Do vdy khi chan dodn phidn tng mién dich cd thé
trong mau c6 vai trd quan trong trong viéc thuc hién chuong trinh huan
luyén va bd sung khdi lugng thi ddu cho VDV tré.

Cudng dd tong hdp khang nguyén mau va mién dich dugc xdc dinh
c6 tinh c4 thé. Phdn ¢ng mién dich & mdi cd thé khic nhau c6 su khac
nhau. Do d6, phdn ng mién dich ctia cd thé thudng la cu thé, xdc dinh
di truyén c4 thé (Petrov — 1974, 1977).

Thanh phan mién dich mdu dudc thay ddi trong diéu kién hoat dong
co bip kéo dai cé lién quan dén sy nd lyc t&€ bao than kinh va sy kich
thich 1am ting su thay ddi mau & cd thé, dong thdi su kich thich hormon
tuyén tc, t€ bao limpho (Uait — 1975).

Hormon tuyé&n tc ¢c6 4nh hudng dén tdc do phat trién va sy phat duc
ctia t€ bao limphd, gdy nén phén tng mién dich. Dang phan t¢ng d6 phu
thudc vao s6 lugng cdc t€ bao tao nén khiang nguyén mau. Téc dd sdn
sinh ra globulin & t& bao limphd, tdc dd hoat tinh clia men va hé thong
men tham gia vao phdn ng mién dich, nghia 12 d6 1a diu hiéu dic
trung cho sy da dang ctia di truyén.
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IX. Cd sé di truyén déi vdi cic chi tiéu sinh ho4.

Nha sinh 1y hoc Paplov di chiing minh va phét bi€u: “Biéu hi¢n cudi
cing ciia cdc chiic ndng co thé con nguvi la sinh héa, néu khong hiéu

dugc dieu dé tiic la khong hiéu gi vé sinh Iy hoc”.

Cidc qué trinh sinh héa va dic diém trao d6i chat cda mdi c4 thé Ia
yé&u td quyé&t dinh d6i véi nhitng bi€u hién clia chifc ning sinh 1y va cdc
t6 chat van dong. Vi vay, cong tic tuyén chon VPV khong thé khong
quan tAm dé&n cic chi tiéu sinh héa c6 tinh quyé&t dinh d&n sy bi€u hién
clia niang luc vin dong va do di truyén cla cdc chi tiéu d6.

Do di truyén clia cdc chi s§ sinh hod c6 ¥y nghia rat 16n d6i v6i ning
luc van dong dugc trinh bay bang sau:

Bdng 1. 20. D¢ di truyén ciia cdc chi tiéu sinh hod.

STT Chi tiéu sinh héa Po di truyén %

1 CP va ATP trong cd bip 67 - 89

2 Ty lap thé trong t& bao 70 - 92

3 Ham lugng Myoglobin 81-99

4 Nong do AL tdi da trong mau 60 - 81

5 Hoat tinh men khir Axit lactic 60 - 87

6 Ty 1€ sdi co tring va d6 80

7 Nong do kich t6 nam tinh trong mau Nam: 78; Nit: 91

8 LDHs, men khit H cia AL Nam: 75.,8; Nir: 86,2

Qua bang trén , hau hét cdc chi tiéu sinh héa c¢6 do di truyén rit cao.
- CP va ATP la nhitng hdp chit cao niing lugng c6 tinh quyét dinh
ning luc vin dong yém khi hé phosphagen ciia cd thé, tic 1a
quyé&t dinh thanh tich cdc mon thé thao & ving dd cuc han. Ca
hai hdp chit nay déu c6 do di truyén rat cao khodng 67 — 89%,

luyén tap va huin luyén rat khé ning cao.

Ty lap thé clia t& bao 1a ndi dién ra qud trinh oxy ho4 sin sinh
ning lugng d€ tdi tong hdp ATP. N6 c6 y nghia quyét dinh d6i
vdi niang lyc stiic bén ua khi clia cdic mon thé thao thudc ving
cudng do trung binh. D6 di truyén cda ty lap thé rit cao khodng

70 — 92%.
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- Mot chi s6 ddng chi y 1a néng dd kich t6 nam tinh c6 do di
truyén rit cao & nit gii: 91%. Ching ta phdi quan tAm diing mic
dén chi s& nay trong qua trinh tuyén chon cic em nif, vi né c6 y
nghia quyét dinh d6i véi tdc dd clia cd hai qud trinh dong héa, di
héa va qué trinh hdi phuc sau van dong.
X. Co sé di truyén doi véi hé tuan hoan.

Trong qud trinh huan luyén sic bén sé& gitdp cho hé tim mach dat
hiéu qud tot, c6 kha ning thich @ng t6t cic mon thé thao khic hon
nhitng ngudi khong tip luyén. Nhitng VDV dic trung c6 stic bén, kich
thudc tim 16n, mach chdm trong lic yén tinh, tim c¢6 khd ning hoat
dong tuy ¥ cao, c6 hé s6 huyé&t 4p thap khi nghi ngdi yén tinh va hoat
dong thé luc trong viing cudng dd dudi toi da (Kill, Dikill — 1982;
Khomen — 1983).

Hiéu qud do tidc dung huin luyén chuyén mon ddi véi chi tiéu dong
lvc mdu va sy hoat dong clia tim c6 lién quan truc ti€p dén kha niing
phdn ng co thé va chifc ning sinh 1y cda ching.

Su bi&n ddi thich ng ctia hé thdng tudn hoan ctia VPV cip cao con
bi€u hién trong qud trinh huan luyén, song chiing ddng thdi bi€u hién
tiém ning clia gen va hé thdng clia ching vad mic do gidi han cda di
truyén (Klissoras — 1984).

Qua nghién citu nhi€u chi tiéu clia anh em sinh ddi va gia dinh thy
ring: uu thé gen xédc dinh khdi lugng tim, ciu tric tim va ciu tric mach
m4u tim, tinh tich cuc dién tim d6 va kha ning co bép cd tim, dic tinh
dong hoc clia tim, cdc chi tiéu huyét 4p, su trao ddi chat clia co tim va
dic di€m diéu ti€t sy phan Gng clia tudn hoan.

Bdng 1. 21. Hé s6 di truyén % cdc théng sé khodng cdch tim ciia cdc
cdp sinh doi ti 12 — 17 tudi (Kaxar — 1984).

Gigi tinh Khoang cich | Khoang cachdoc | Khdi lugng
ngang cua tim cua tim tim
Nam 66,6% 79,0% 92,0%
N 70,0% 78,6% 72,0%

Qua céc tai liéu nghién cifu chitng minh ring: Thang do cla céc
nhin t§ di truyén va sy bi€n d6i khodng cdch tim theo Ia tudi dnh
hudng chitc ning va kha niing clia ching chi€m 70%.
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Nghién citu ty trong gen va nhin t6 ngoai cdnh khi hinh thanh hé
thdng tim mach cda nhitng cip sinh doi (28 cidp don t, 20 cip nhi ti¥)
da di dén két luan: Nhitng ciip sinh d6i c6 cing gen gidng nhau dugc
bi€u hién rd sy gidng nhau vé cdc chi tiéu cin ban cia tim va kha ning
co b6p ciia chiing (Gorbunolk — 1979), hé s6 tuwdng quan giita cdc cip
don tr va kich thudc ngang cta tim r = 0,92; Kich thuéc dai cia timr =
0,90; Khoi lugng clia tim r = 0,93; Kha ning co bép cda tim r = 0,85.

Su phu thudc ctia khodng cich tim va chiéu cao, cin ning co thé
ciing c6 hé s6 tudng quan cao ciia cdc cip sinh doi, ddng thdi hé sd nay
thdp d6i véi dudng kinh cdc ddng mach, nhu vy dudng kinh cdc dong
mach do dnh hudng clia ngoai sinh trong qué hinh hinh thanh hé thdng
tudn hoan cla sy phat trién c4 thé. Cau tric gidi phAu dong mach van
cd tim cda tré em c6 diéu kién di truyén va phu thudc vao dic di€ém lta
tudi, su phat tri€n c4 thé, qud trinh trao ddi chat c¢d tim va su co cd tim
(Perxonen — 1975, Motulxki — 1977).

Nhitng nhan t di truyén trén cd ban dugc x4c dinh biing c4c chi tiéu
hoat dong dién tAm dd, dic tinh thdi gian truyén hung phan va su hoat
d6éng cla co co tim.

Khi nghién cttu 81 cip don tif va 69 cip nhi tif bing dién tim dd cho
thd'y ring cdc chi tiéu séng dién thm d6 c6 87,6% cip don tif giong
nhau, 10,1% cidp nhi tf giéng nhau, hé s6 di truyén H = 0,775
(Kabacove — 1934, Rukin — 1980).

Nghién citu hiéu qua ctia gen khi kiém tra séng P — R dién tAm dd
ddi v6i cdc gia dinh khong lién quan nhau va quan thé (Moller,
Kheyper — 1980) nghién cttu 72 cdp sinh d6i (15 cidp don t&, 57 cdp nhi
ttr) cho phép danh gid cdc chi tiéu dién tim dd di truyén:

- Thdi gian séng P: (h =0,87).

- Khoédng cdach séng R — R: (h = 0,77).

- Bién dd s6ng P: (h=0,61).

Diéu kién di truyén chi th€ hién r& mot s6 séng riéng 1&. Chiing
phan dnh tinh &n dinh cda hoat dong co tim. Qu4 trinh nay bdo dam su
phdi hgp co bép tAm nhi va tAm thit véi sy hoat dong nhip binh thudng
cda tim.

D€ so sdnh ty 1&¢ mach t5i da / mach phin xa nhanh / phit sau thuc
nghiém Valixanu, hé s6 di truyén H = 0,63 da chitng minh riing vai trd
clia gen d6i v6i su diéu khién phdn ng clia tim. Sy thay d6i mach dap
khi hd hap sdu chiing minh ring sy gidng nhau ddi v4i anh em sinh doi
c6 gen gidng nhau chi s& hé di truyén H = 0,91.

57



Nghién ctfu sy 4nh hudng clia moi trudng d6i v6i sy hoat dong cd
ging clia hé tudn hoan & mic dd trudng thanh ciu tric chic ning cla
hé tim mach va su hoan thién co ché& diéu khién va chirng minh qua
phan tich dién tAm dd ghi lai 310 cip sinh ddi vé6i Ita tudi khac nhau
(Burdze — 1973, Ruvkin — 1980). Sy 4nh hudng gen &n dinh nha't trén co
s& hinh thanh dién tim dd, cé hé so di truyén cao H = 0,86 — 0,88).
Quan st cip sinh ddi & Ita tudi 16 — 14 va & Ita tudi trudng thanh,
chitng minh riing sy di truyén gidm hoic dnh hudng trung binh dién tim
dd.(xem bang).

Bdng 1. 22. H¢ s6 di truyén (H) hinh thanh dién tam do ciia cdc cdp
sinh déi & tudi trudng thanh (sinh doi don tit: 145 cdp; nhi tit: 165 cdp).

Giéi tinh Tubi
16 - 24 26 - 44 45 - gia
Nam 0,88 0,52 0,32
N 0,86 0,56 0,39

Xdc dinh su bi€n d6i cdc chi tiéu dién tim dd cic cip sinh ddi § tudi
trudng thanh cé lién quan dén gidi tinh, cudc sdng, sic khoé va Ita
tudi.

Mot trong nhitng chi tiéu dugc hinh thanh sy phat trié€n hé than kinh
thuc vat khi ti€n hanh hoat dong thé lyc va tAim 1y tinh cim s& lam ting
huyé&t 4p dong mach. Huyét 4p v6 lién quan dén nhiéu nhin t3: lugng
tAm thu, lugng mau tdi oxy, kha ning trinh d6 VDV.....Qua thuc nghiém
chitng minh ring: Su tdc dong cdc chi tiéu cia gen: Khdi lugng va toc
dd m4u, sy khuyé&ch tdn oxyhemoglobin, huyét 4p phu thudc vao chic
ning van chuyén oxy trong mau.

O nhitng cdp sinh doi hé tuin hoan tudi trudng thanh c¢6 4nh hudng
clia mdi trudng, ting su dién bi€n bén trong cd thé, lam thay ddi hé
th6ng tuan hoan.

Do viy, khi ¢6 lugng van dong 16n, cing thing tim ly, tinh cdm, yéu
cau cao vé cd ché& diéu khién hé tim mach. Ki€m tra va nghié€n cttu cdp
sinh d6i 16 — 27 tudi (37 cip don ti, 21 cip nhi t) dong thdi quan sit &
gia dinh tidc dung clia gen do cd ch& diéu khién (Rodionove — 1974,
Hochove — 1975, Gim — 1980, Mattiexon — 1982). Ta thdy ring su bién
ddi sinh ly tim mach khi chiu dung lugng van dong phu thudc vao su
hoat dong diéu khién , hé s6 di truyén H = 0,82 — 0,92 (Venerando —
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1970, Klisurass — 1976, Gadik61 — Ambrjiank — 1984). Piéu chic chin:
G wdi thanh thi€u nién, khi chiu dung lugng vin dong cang cao thi sy
ki€m sodt clia gen cang cao d&n sy bi€n ddi cia hé tudn hoan.

Trong céc giai doan phat trién cd thé & 1ta tudi khdc nhau chifc ning
thich &ng ctia hé tim mach c6 thé thay ddi va dugc nang cao dan theo
mic do trudng thanh va bi€u hién mic d6 thay d6i tuong Gng cla su
ki€m sodt clia gen. Nhur & tudi 10 — 13 sy 4nh hudng clia gen dén sy
thay ddi ki€u hinh ctia sy hoat dong tim mach rd rang hon tudi 17
(Venerado, Milani Kompareti — 1973). Su kiém tra gen ddi vdi bién do
thay ddi bi€n ddi phan trng mach tré em c6 y nghia siu sic hon: Co ch&
diéu khi€n gen 1am ciing thing 16n d6i vé6i sy trudng thanh clia co tim.

Nhu vay, nghién cifu cdc cip anh em sinh doi va gia dinh ta thiy
ring: Sy phdn ¢ng hé tim mach c6 gen gidng nhau cé y nghia quan
trong vé mit di truyén trong van dé thuc hién kha ning thich tng cla
co thé. Do vdy, viéc st dung cdc chi tiéu tim mach cé vién cdnh t5t va
chiing phu thudc vao mic d6 cao hoc thuyét di truyén va cé vai trd 16n
trong tuyén chon, dinh huéng thé thao & tudi trudng hoc (Lipski — 1982,
Butrad, Lorti — 1984).

XI. Cd sé di truyén ddi véi hé hé hap.

Kh4 ning chifc ning clia hé thong ho hip bdo ddm cho thanh phan
oxy clia mau va nhu ciu trao d6i chi't hoat ddng co bip. Chic ning d6
bao gdm ciu tao phdi, cd quan thong khi dong Iuyc va tinh lyc ctia phdi,
khdi lugng va tdc @6 khuyé&ch tdn khi & phdi va t& bao...

Céc thong s6 sinh 1y ctia hé thng ho hap dic trung kha ning ho hap
mang tinh c4 thé, mic do di truyén dé d6i véi su thay ddi su thich tng
ctia cd thé khong giong nhau (Kote — 1974; Lorti — 1984)

Nhiéu nha y sinh hoc nghién cttu vé vai tro cta di truyén va cic
nhan t6 mdi trudng ddi vdi su phat trién co quan ho hip va cédc chifc
ning clia chiing, dua dén két luan sau: Khdi lugng phdi va cédc chifc
ning sinh ly dic trung (dung tich s6ng, dung tich séng/kg trong lugng co
th€) dat hé so di truyén thudc loai trung binh (30 — 60%); chi c6 chi tiéu
dung tich sdng/kg trong lugng cd thé dat 82%.

Dung tich sdng/kg trong lugng co thé 1a chi tiéu thé Iyc 4nh hudng
nhiéu dé€n chifc ning hi€u khi bdo ddm cho cd bip hoat dong l1au dai.
Do vay, hé s§ tuong quan gitta dung tich s6éng va VO, max dat tuong
doi chit ché r = 0,876 (Khdmren — 1966) va giita khd ning khuéch tdn
khi r = 0,91; 0,92 (Khill — 1965). Nhu vy dung tich s6ng nhu chi tiéu
thé lyc dic trung hinh thdi — chifc ning cta thi€u nién.
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Vai trd ki€m soat clia gen dugc nghién citu chifc ning hd hap khi
hoat dong cing thing so vé6i lic yén tinh v6i tudi thi€u nién nam anh
em sinh ddi 11 — 14 tudi dugc trinh bay & bang sau:

Bdng 1. 23. Sy bién doi chi tiéu di truyén hé hdp tudi 11 — 14 .

Cic chi s Hé so di truyén hé ha’
Yén tinh | Cuong d gin toi da Téi da
Ho hap ngoai 0,06 0,16 0,59
VO,max 0,54 - 0,83
VE/ VO, 0,12 - 0,26
Mach - O, 0,30 0,33 0,73
Thai O, - 0,16 0,83

Qua bang trén, ta thi’y ring vai trdo ki€m sodt gen bi€u hién rd khi co
thé€ thanh thi€u nién hoat dong cudng d6 tdi da vSi ché do hi€u khi.
Cudng d0, cong suit hoat dong ciia mdi ca thé phu thudc vao mitc do
gi6i han VO,max.

Phan tich cdc k&t qud nghién citu cho phép chiing ta k&t luan: Khi
ning thich ng clia hé théng hd hap phu thudc vao mitc dd dnh hudng
ctia di truyén trong viéc phat trién cdc ddu hiéu hinh thai — chic ning
riéng 1&; diéu nay da dudc chitng minh trén d6i tuong thanh thi€u nién.
XII. Co s6 di truyén ddi véi cdc chi tiéu dic trung cho cd thé va

tinh thong minh :

Cidc chi tiéu dic trung cho cd tinh va tri thong minh déu c6 do di
truyén rat cao. Hé s6 di truyén dic diém cd thé khong thay ddi tir tudi
con nhé dén tudi trudng thanh, khi da hinh thanh la 6n dinh ngay, khé
c4i bi€n theo mdi trudng.

D€ tr§ thanh VPV uu td, nhat thi€t phdi cé tri thong minh va cdc
tinh dic biét hon ngudi. C6 th€ mdi thé hién dudc ban linh, khé khin
dé dat dudc thanh tich cao trong thé thao.

Trong tuyén chon, cdc chi s6 thong minh va c4 tinh ciia VDV khong
th€ bd qua. BSi thong qua gido duc va huin luyén, chi ning cao vé
kié€n thic va kinh nghiém, cht khong tao ra dudc tri thong minh, bdn
linh trong thi ddu va c4 tinh cho mdt tai ning thé thao.

Bdng: 1. 24. B¢ di truyén cdc chi tiéu ddc trung cho cd tinh va tri tué
%.
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Chi tiéu diic trung Di truyén | Chi tiéu diic trung Di
% truyén
%o

Tinh tinh 75 Ning lyc phdn @ing 95

Strc song 79 Tinh phuc ting vang 91
101

Ning luc suy xét 72 Sung lyc vin dOng 90

Trang thdi tam ly 60 Tinh hi€u ky, t0 mo 87

Strc bén ¥ chi 77 Tinh nhip nhang dung 86
sttc

Tri thong minh 75 -85 | Tinh kién nhin 83

T6c dd van dong 93 Phin ng khi mau 80
thuin

Tinh qud quyét, phdn 96 Ning luc khdng ché 65

dodn dong tac

XIIL. Piéu kién gen véi su bi€n ddi thich #ng chifc niing sinh 1y va
kha ning clia chiing trong qui trinh huin luyén thé thao.

Nhitng van dé quan trong trong thuc tién thé thao 1a: mic d6 nio va
hu&n luyén nhu thé nao d€ nhanh chéng c6 thé cdi thién chic ning sinh
ly x4c dinh kha ning th€ thao gidi han va dat dugc thanh tich cao.

Theo quan di€ém di truyén hoc thé thao, qud trinh hudn luyén 13 mot
trong nhitng qué trinh kich thich d6i véi di€u kién nhat dinh k&t hgp
nhitng nhan td sinh hoc — x4 hdi khdc mdi c6 thé bdo ddm cho sy phat
tri€n t6i wu ki€u hinh c4 thé, bi€u hién di truyén vé ning luc thé thao.

Ki€u hinh c4 thé 1a bi€u hién t6 hop sinh vat, thuc chit cda né 1a
mdi tuong tic gen véi moi trudng hinh thanh nén sy di truyén trong qud
trinh phat trién cd thé trong diéu kién cu thé. P& dat dugc nhitng t6i vu
ban chat ki€u hinh c4 thé trong diéu kién hoat dong thé thao, bio ddm
kh4 ning thuc hién ning luc thé thao can phai hiu dic di€m di truyén
cd thé.

Qua cdc nghién citu cia cdc nha y — sinh hoc cho thdy ring:
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- Hé thong tim mach clia ngudi chiu dnh hudng diéu ti€t clia gen
véi mdc do 16n nhat va su bi€n d6i cdc dic tinh hinh thai — chdc
ning: khdi lugng tim, ciu triic mach mdu, sy hung phin co tim va
cdc séng dién tim do, s6 mach dap, huyét 4p. Gen tao diéu kién
kha niing ctia hé thin kinh hormon diéu ti€t hoat dong clia tim va
mach mau.

- Hé théng mdu chiu 4nh hudng clia gen gdm hdng cau, Hb, ndng
dd lactat, hé¢ dém mdu, diéu kién gidm oxy va cdc thanh phan
phédn ¢ng mién dich ...

- Hé thdng ho hap, vai trd clia gen bi€n ddi theo céc chi tiéu: Dung
tich song. dung tich s6ng / cin ning, dung tich s6ng / chiéu cao co
thé, Iugng thong khi phdi, VO,max, thuong sé hd hap, mach O,,
4p sud't khong khi riéng phé& nang.

- Su di truyén mang tinh cha't c4 thé v4i hé than kinh co, tiém ning
yém khi, hi€u khi va sy thich ng clia ching ddi véi lugng van
dong tap luyén, nhitng bi€u hién dé 1a: thanh phan cd, su nd co
va sy ting trao d6i chat, su di truyén c6 lién quan dén ty 1é& cic
thanh phan co chim. C4c sgi cd nhanh tuong d6i c6 lién quan
dén qu4 trinh dudng phin va cdc soi co nhanh — oxy hod dudng,
céc tdc gid chua thu dugc két qué chinh x4c va chua thong nhit
quan dié€m.

Thanh phan gen trong sy thay ddi ki€u hinh vé chi tiéu yé€m khi va
wa khi chi€m 85%. VAn dé thuc t&€ 1a: ban chit cia qud trinh huin
luyén chiic ning sinh 1y c6 gi4 tri s6 luong dang ké clia cac dau hiéu di
truyén c6 phu thudc vao khd ning thé luc con ngudi hay khong?.

Su bién ddi ca thé cia tit ca kha ning dugc tao nén cé thé dat mic
dd cuc han chic ndang sinh ly co thé, c4 thé hoic 1a nhirng thanh tich
thé€ thao phu thudc vao tinh dic thu ciia gen va diéu kién cu thé cla
chiing dugc phdt trién, nhung sy phidn ¢ng binh thudng clia ching doi
V@i tdc dong quy ludt sinh hoc — xa hodi dugc xdc dinh phdn xa thich ¥ng
clia c4 thé bi€u hién qua ki€u hinh.

B3i vi thang d6 kiém soat gen va nhan t6 mdi trudng trong viéc thay
ddi ki€u hinh va chi tiéu cd thé, kha ning, chifc ning khic vdi cdc nhian
t6 quan thé bi€n ddi c6 dic tinh gidng nhau clia cd thé ngudi.

Chiing ta thay ring: su tic dong c6 hiéu qua trong bi€n ddi thich tng
co thé c6 su diéu ti€t cla cong tic huin luyén cé hé thong. Trinh do
hu&n luyén va sy thich tng d6i vdi lugng van dong sinh 1y khong thé c6
giGi han bdi vi hé thong cd, than kinh, tudn hoan, hd hip cin c6 ciu
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triic tvong ng va kich thich sy hoat dong trao ddi ning lugng, do vay
st tiéu hao ning lugng rit 16n va sy thich ng s& khong ngirng. Trong
trang thdi d6 theo su phd ngudng chic ning sinh 1y bdo ddm cho qua
trinh thich tng thé luc. N&u sy phd v& 6n dinh cd thé va su cAn bing
ning lugng do qué trinh hudn luyén qud strc s&€ dwa dé€n bénh 1y hé thuc
vat, hé van dong. Do vay, qud trinh phat trién cd thé thich hgp vdbi
lugng van dong dugc biéu hién qud trinh ty diéu chinh trong d5i sdng
twong ng vdi ciu tric hinh thdi — chifc ning cling véi ciu tric gen.
Nhu vy, co ch€ di truyén 13 sy thich ¢ng binh thudng va 1a sy bién ddi
ki€u hinh ctia chifc ning sinh 1y trong su diéu ti€t do tdc dong tip luyén
va qud trinh trao d8i chat tich cuc.

Nhu vy, su phan ng clia cd thé bi€u hién qua co quan cdm thu ddi
vdi su kich thich cia moi trudng, n€u cac dau hiéu ki€m sodt gen cang
cao thi sy phan tng ddi vdi su bi€n d6i clia ching cang thdp va ngudc
lai (Vonlixki — 1984). Su phan tng ciia cd thé bi€n ddi c6 tirng quy luat
phil hgp vdi trang thdi clia sy trudng thanh sinh hoc, dic diém gidi tinh
clia chiing, cidc chdt hormon sé& chiu 4nh hudng moi trudng song, chiu su
kich thich cudng d6 thdi gian clia mdi trudng bén ngoai. Trong diéu
kién huin luyén chudn, sy phin Gng cda mdi cd thé & mdi lta tudi c6
su bi€n d6i.

Qua nghién citu vé co sd di truyén hoc trong 1anh vuc thé thao, gitip
cho chiing ta c¢6 nhitng di€ém d4ng chi y sau:

- Ning luc van dong va thanh tich thé thao 1a k&t qud cda su tic

dong qua lai clia y&u td di truyén va yé&u t& huian luyén dao tao.

- Nhitng chi tiéu c6 dd di truyén cao it chiu su 4nh hudng cla tip
luyén, huin luyén, can phdi chi y coi trong trong tuyén chon tai
ning thé thao tré , trudc lic day thi. Nhat 13 trong huin luyén
phai phat huy uu th€ cdc t6 chit trude phdt duc va trudng thanh.

- D&i véi cdc chi tiéu c6 dd di truyén thap khong nén qud chit ché
trong ldc tuyén chon. Can phdt huy cong tic dio tao va huin
luyén vi cdc chi tiéu d6 phu thudc rat nhiéu vé y&u td moi trudng
huan luyén.

- Sau tudi ddy thi va trudng thanh, cdc chi tiéu c6 do di truyén thap
van dugc ti€p tuc nang 1&n nhiéu hay it, tuy thudc vao cong tic
hudn luyén, chim séc, dinh dudng...

- Can phdi c6 thang tiéu chudn d6i véi cdc chi tiéu c6 do di truyén
thap d€ theo ddi, danh gid mic d6 phat tri€n cla cdc chi tiéu nay
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theo Ita tudi va gidi tinh d€ sang loc, tuyén chon lai trong sudt
qud trinh huin luyén.

Bdng 1. 25. H¢ s6' di truyén ciia cdc chi tiéu sinh Iy %.

Nhén t6 4nh Cic chi tiéu sinh 1y
huong VO,max | Nhip tim | Phan | Nhém Tinh cin
t0i da | loaisgi | mdu ABO | bing, cudng
co do linh hoat
Di truyén % 93,4 85,9 80 99 90
Mboi truong % 6,6 14,1 20 01 10

B. TUOI SINH HOC VA SU TUYEN CHON.

L Tudi sinh hoc:

Véi nhiéu nghién citu cla cdc nha khoa hoc trén thé gidi déu cho
tha'y ring nhip do phat trién vé chiu cao ting tir th€ hé nay sang thé
hé khdc, ting cac chi tiéu toan thin va tudi day thi s6m hon. Hi€n
tugng nay goi la sy ting trudng.

Cdc nha khoa hoc cho ring: su ting trudng trong thdi dai hién nay
c6 qué nhiéu phiic tap lién quan d&€n nhi€u y&u t3: Di truyén, kinh t& xi
hoi va diéu kién sdng...

Sy ting trudng bi€u hién khong chi ting chi tiéu ma con bi€n doi
cdc td chit van dong va thanh tich thé thao. Cdc nha nghién ctu chitng
minh riing: VPV chay cu ly ngdn 12 — 16 tudi cling qudc tich ¢6 nhip do
phdt duc khic nhau va khdc nhau nhiéu vé chi tiéu hinh thdi — chifc
ning. Do d6, dic di€m phat trién, mitc d6 phat trién t& chi't van dong,
nh4't 12 phdn Gng thich &ng clia hé tim mach c6 lién quan nhiéu dén dic
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di€m hanh dong. Do viy, dic diém cd thé va sy phat trién VPV tré ¢
anh hudng ting trién trong thé thao hién dai va cin chid y trong tuyén
chon thé thao.

Su phat trién day thi cia cd thé 13 chi tiéu quan trong trong tuyén
chon thé thao. Nhip do ting clia sy trudng thianh trong sinh hoc 1a 1di
th€ va c6 thé c6 hai cho sy phat trién thé luc chung va su phat trién van
dong va chiic ning va cudi ciing 13 trong su bi€n dong hoan thién thé
thao, n€u nhu qué trinh nay trong k€& hoach ti€n trién lau dai.

Qua thuc t€ su pham cho thdy: Mot s6 mon thé thao, cic em thi€u
nhi ting nhip diy thi c6 uu th€ trong k&t qua ky thuat thé thao, so v§i
nhitng em c6 nhip d6 phat tri€n sinh hoc binh thudng. Khi ti€n hianh
ki€m tra su pham & giai doan tuyén chon so bd chi tiéu nay cao hon,
nhung trong qud trinh huin luyén thé thao thudng bi€u hién trong qué
trinh sau ndy. vu th€ nay 1a dic trung thdi gian va nhitng em nhip do
phét tri€n cham thi cdc test tuyén chon ban diu c6 k&t qua huan luyén
kém. Nhu vay, ddnh gid ding din do tin cAy ciia VDV thanh thi€u nién
va két qua thé thao cla ho, yéu cau cé nhip do phdt trién song song vé
su phat tri€n day thi, b&i vi c6 thé cung lita tudi, quoc tich, c6 thé thuc
hién khac nhau ctia mdc dd phat duc sinh hoc.

Giira tudi sinh hoc va tudi va tudi hd chi€u (tudi lich) ¢6 su khic
nhau nhiéu. Quan sit tudi thi€u nhi nam & tudi 13 — 16, sy cach biét it
nhdt & tudi 11 — 12, & con gai cach biét 16n hon § tudi 10 — 12 va it nhat
9 — 10 tudi. Nhip d6 phdt trién day thi khong chi phu thudc vao sy dao
dong 16n (2 ndm), ma con phu thudc vao nhip do phat trién thé luc,
nhit 13 chiéu cao cla cdc em cung tudi hd chi€u. Tinh thay ddi 16n
trong giai doan phdt tri€n diy thi c6 th€ dnh hudng mifc @6 phat trién
chitc niing va sy huan luyén thé luc.

Chiing ta cling chd y su phét trién — sy ting trudng vé tri tué cang
cao hon tru6c, va diéu nay do 4nh hudng cla xa hoi.

Nhip do phdt tri€n day thi c6 quan hé dic diém ti€n hod clia tim,
ddng thdi, & 1ta tudi 13 — 16, sd 1an ting sy bi€n ddi hinh thanh tim c6
lién quan dén khodng céch, chiéu dai va trong lugng cd thé thudng mat
cin bing, khdi lugng tuong ddi tim nhd, thudng khong 16i cho chifc tuan
hoan mdu va phan tng khdi lugng thé Iyc va ning luc chung. Sy phat
trién ctia hinh th4i va chifc ning cd thé c6 thé 12 nguyén nhin 1am chi
ti€u chiu dung lugng van dong.
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Theo cdc nha khoa hoc, tdc do phit duc nhanh tao diéu kién thanh
tich hoan hdo cho mon bai cu ly ngdn. sy tdc dung ngudc lai c6 lién
quan dén tudi sinh hoc nhanh hoic chim.

Né&u tudi day thi sinh hoc phat trién cham, c6 19i thé cho mdn boi cu
ly trung binh va dai & tudi thanh thi€u nién. Piéu d6 lai ¢6 1gi cho mon
thé thao nghé thuit, thé€ duc dung cu.

I1. Phuong phap danh gia:

D€ ddnh gid tudi sinh hoc trong giai doan phat duc, ngudi ta thudng
tinh d€n cdc diu hiéu phat trién ddu tién va 1an 2. Bao gdm cdc diu
hiéu sau:

Ax: Long nach

P : LOong mu.

Ma: Pau vi.

Me: Kinh nguyét dau tién.
g : Giong noi.

Giai doan ph4t duc 2 ¢6 nhitng d4u hiéu sau:

Ax :Long néch.

Axo: Long thi€u.

Ax;: Long to dau tién.

Ax»: Long day.

Axs: Long che phid hoan toan.

P :Longmu

Po :Long mu che thi€u.

Pl :Long thua § mu.

P2 :Longche rdo & mu.

P3 :Long quin lan khidp ben nhu ngudi 16n.

Ma :Piu vii (tuyén sita).

Mal: Thi€u sic td dau v, dau vid nhd.

Ma2: Nong d6 cdc sic to diu vii chua tdch riéng.
Ma3: Séc t0 o rang phdt phl 1&n, ¢6 vai sdi 16ng (day thi).
Ma4: Phat duc, vi da hinh thanh.

Me : C6 kinh diu tién

Go : Giong néi thi€u nhi

G1 : Thay ddi giong néi (phat duc).

G2 : Giong 6 (giong nam day thi).

Céc chi tiéu c4 thé cda tudi day thi sinh hoc co thé ngudi, dugc ddnh
gid phu thudc vao su phdt duc 1an 2 (phdt duc thi cip), theo nguyén
tic cho di€m; 12 thang bac ciia Schuide (1950) nhu sau:
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Po=0 Ax =0 Mal =0 GO0=0

P1=4 Axl =4 Ma2 =4 Gl =
P2 =38 Ax2 =8 Ma3 =8 G2=12
P3=12 Ax3 =12 Ma4 =12

Téng s& di€m thu dudc chia cho diu hiéu nghién ctu 1a chi tiéu
chung, mifc dd phat duc ctia mdi chi tiéu bi€u hién trong cic dang néi
trén va c6 thé thay ddi tir 0 — 12.

DPé danh gia tudi sinh hoc trong giai doan phat duc thi cip:

-Em gdi: P2 Ax2 Ma2.
- Em trai: P2 AX2 GI.

Van dong vién thanh thi€u nién:

-Nam: P3 Ax3 G2.
-Nit :P3 Ax3 Me.

Bi€u hién giai doan tht 2 (phat duc thi€u nién):

- Trai 13 — 16 tudi (chau au): Long mu che phi — gidi han & hai

bén ben, 16ng ndch thua, ddu vi phét trién cla cdc em trai chua

ro rang.
- Gai 13 — 15 tudi ( chau 4u): Phdt trién 16ng mu 16 rang nhu ngudi
truGng thanh.

D€ d4nh gid theo bing 12 d6 Schuide, thi n€u tudi thi€u nién trudc
16 tudi dat 10 — 12 di€m thudc loai ting trudng, chi€m 10 diém thudc
loai phat trién trung binh, dudi 6 di€m thudc loai kém phat trién phat
duc.

IT1. Tudi sinh hoc va tuyé&n chon trong thé thao:

Tudi sinh hoc va tudi ho chi€u c¢é vai trdo nghiém tic trong tuyén
chon thé thao. Bdi vi vin dé nay lién quan d&n kha ning gidm gidi han
nhiéu tudi khi bit dau tap luyén, cé lién quan dé€n viéc tinh todn ning
luc hinh thdi c4 thé dé€ chiu dung lugng van dong, xdc dinh chi tiéu
hudn luyén thé lyc binh thudng va ddnh gid muc dich dinh hudng, tuyén
chon thé thao.

Néu ta dinh dugc lugng van dong véi mic trung binh ban diu theo
Itta tudi lich, thi sy ting trudng clia giai doan trén khong dat va khong
phit hdp véi khd ning cd thé. Nhu vay khdi lugng van dong vudt qua su
ting trudng binh thudng clia co thé thi€u nién (Xirioki — 1970)

O tudi thanh thi€u nién, c6 giai doan nhat dinh phat trién toan dién
va chifc ning van dong ma goi do 1a giai doan cdm ng, phdi tinh dé€n
hiéu qua tuyén chon thé thao va dinh ra k& hoach huin luyén nhiéu
nam.
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Giai doan cdm ng c6 y nghia 16n ddi véi viéc tuyén chon thé thao.
Do viy, y hoc thé thao phai nghién cttu gidi han sy chudn bi hinh thdi
clia cdc hé thong khic nhau trong cd thé ddi véi sy hoat dong nhat
dinh. Su phu thudc phdt trién cia hé thong nay trong hé thdng khic c6
kha ning trong théi ky t6i wu d6i vdi viéc hinh thanh k§ ning dong tdc
trong viéc thuc hién chifc ning thuc vat, diéu chinh thinh phan nay hay
thanh phan khac trong viéc hinh thanh chic ning cd thé néi chung.

Tinh tin cdy xdc dinh l¢a tudi trién vong khi VDV ¢6 su Chuyén bi€n
trong chuong trinh thdng nhit, ¢ yéu ciu cling chi tiéu binh thudng &
Itta tudi khdc nhau, sy ting trudng giita cdc chi tiéu phat trién thé luc
va ning lyc gidm xuéng ddnh gid mitc do tin cdy sém néu § giai doan
dau & tudi 10, giai doan hai 14 — 16 tudi, n€u cic em trai & tudi day thi,
trung binh & giai doan dau 12 — 13, thi giai doan ba 12 18 tudi. N&éu phat
tri€n mudn, thi giai doan dau 15 tudi, giai doan ba 18 tudi. Su phat duc
trén sinh hoc bi€u hién tudi 21 — 25.

D&i véi cdc em gdi, néu tudi phdt duc day thi sém, giai doan dau 8 —
9 tudi, thi giai doan ba 12 10 — 12 tudi, né€u thudc loai trung binh thi giai
doan dau 15 — 16 tudi, giai doan 3 1a 18 tudi. N&u thuoc loai phat duc
mudn, thi giai doan diu 1a 15 va giai doan ba 1a 18 tudi va tudi phat
duc sinh hoc bi€u hién hoan toan & tudi 18 — 21 tudi.

Sy cu tric hinh thai co thé ciing lién quan dé&n tudi sinh hoc. N&u
tudi sinh hoc phat trién s6m hon, cdc em trai c6 than thé cudng tring,
con cdc em gdi & dang manh. N&u thudc loai mudn, cic em trai ¢
dang co thé thudc loai mdnh; cic em gdi thudc dang lyc si.

IV. Phuong phip xic dinh cu thé tudi sinh hoc:

Phuong phap xdc dinh tudi sinh hoc 13 vin dé quan trong trong cong
tac tuyén chon ning khi€u thé thao. Hién nay cé cic phuong phdp sau:
Xdc dinh tudi theo tudi lich.

Xdc dinh tudi van dong.

Xdc dinh tudi ring.

x4c dinh tudi xuong.

4. 1. Phuong phdp xdc dinh tudi theo tudi lich:

Muén xéc dinh tudi lich nén tinh theo thang d9 theo tiéu chuidn qudc
t&€ (xem va tra theo bang 1. 26 )
Vi du: VPV sinh ngay 20 — 08 — 1970, ngay ki€m tra 12 15 — 01 — 1981.
Nhu vay ta tra theo bang va c6 két qua sau:

- Sinh ngay : 20-08-1970 tra theo bang sé& la : 633 = 70,633.

- Hiéntai: 15-01-1981 tra theo bang sé& la: 038 = 81,038.
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Nhu viy, hiéu s giita ngay hién tai (ngdy do) va ngly sinh chinh la
tudi lich ciia VPV d6:

81,038 — 70,633 = 10,405 tudi
VDV d6 dugc 10 tudi 4 thing 5 ngay.

4. 2. Phuong phdp xdc dinh tuéi van dong:

St dung phuong phdp nay, ngudi ta phdi ti€n hanh thyc hién cic test
st pham va thu thap cdc so liéu clia tAp hgp miu 16n ¢é thi dai dién cho
tap hop sinh theo xdc suit thong ké. N€u cédc test su pham van dong
(test chay 30m xuat phat cao tinh biing gidy) clia em 10 tudi lich c6 gid
tri trung binh c6 thé twong duong v6i em 12 tudi lich thi c6 thé két luan
em d6 c¢6 kha niang van dong “ting tich” va ngudc lai em 12 tudi lich
c6 thanh tich test vin dong c6 gid tri trung binh & em 10 tudi thi tudi
van dong thudc “ chim ti€n”.

Bdng 1. 26 Bdng tinh tudi lich theo sinh hoc.

Ngay Thang

1 2 3 4 5 6 7 8 9 10 |11

12

000 | 085 | 162 [247 |329 |414 496 | 581 | 666 | 748 | 833

915

003 | 088 | 164 [249 332 |416 [499 |584 | 688 | 751 | 836

918

005 [ 090 | 167 |252 [334 |419 | 501 | 586 | 671 |753 | 838

921

008 093 | 170 [255 | 337 422 |504 | 589 | 674 |756 | 841

923

011 [ 096 | 174 |258 |340 |426 |507 [592 | 677 |759 | 844

926

014 1099 | 175 [260 |342 427 |510 | 595 | 679 | 762 | 847

929

016 | 101 | 178 |263 |345 |430 |512 |597 | 682 | 764 | 849

932

019 [ 104 | 181 |266 | 348 |433 |515 | 600 | 685 |767 | 852

934

O |00 [ |\ | [ [W (N |

022 | 107 | 184 |268 | 351 |436 | 518 | 603 | 688 | 770 | 855

957

025 | 110 | 186 |271 | 353 |438 | 521 | 605 | 690 | 773 | 858

940

p—t |
— O

027 [ 112 | 189 [274 356 |441 |523 | 608 | 693 | 775 | 860

942

[a—
[\S)

030 | 115 [ 192 |277 359 |444 |526 | 611 | 696 | 778 | 863

945

—
(O8]

033 | 118 | 195 |279 362 |447 |529 | 614 | 699 |781 | 866

948
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14 036 | 121 | 197 | 282 | 364 |449 |532 |616 | 701 | 784 | 868 |951
15 038 | 123 | 200 | 286 | 367 |452 |534 619 | 704 |786 | 871 | 953
16 041 | 126 | 203 | 288 | 370 |455 |537 | 622 | 707 |789 | 874 | 956
17 044 [ 129 205 |290 | 373 |458 | 540 [625 | 710 | 792 | 877 | 959
18 047 [ 132 [208 [293 | 375 |460 | 542 |627 | 712 | 795 | 879 | 962
19 049 134 | 211 |296 | 378 |463 | 544 |630 | 715 | 797 | 882 | 964
20 052 | 137 | 214 |299 | 381 |466 |548 | 633 | 718 | 800 |885 | 967
21 055 [ 140 | 216 |301 | 384 |468 |551 (636 | 721 | 803 | 888 [970
22 058 [ 142 219 |304 | 386 |471 |553 |638 | 723 | 805 | 890 |973
23 060 | 145 [222 |307 | 389 |474 |556 |641 | 726 | 808 | 893 | 975
24 063 | 148 | 225 | 310 | 392 477 |559 |644 | 729 | 811 |896 | 978
25 066 | 151 | 227 |312 |395 |479 |562 [647 | 731 | 814 | 899 |981
26 068 | 153 230 |315 | 397 |482 | 564 |649 | 734 | 816 | 901 |984
27 071 | 156 | 233 | 318 | 400 | 485 | 567 |652 | 737 | 819 |904 | 986
28 074 [ 159 | 236 |321 [ 403 | 488 | 570 |655 | 740 | 822 | 907 | 989
29 077 238 323 [405 [490 |[573 | 658 | 742 | 825 | 910 | 992
30 079 241 326 [408 493 | 575 | 660 | 745 | 827 [ 912 | 995

4. 3. Phuong phdp xdc dinh tudi rdng:

+ Rang siua:

Ring sita ctta 6 — 7 thing.

Ring ctra bén 8 — 12 thdng.

Ring ham dau tién trén 12 — 16 thdng .
Réng nanh 16 — 20 thang.

+ Rding on dinh:

4. 4.

Ring ham 16n trdi: 6 — 7 tudi.

Ring ham gifta: 7 — 8 tudi.

Ring ctia trén: 8 — 12 tudi

Ring haim nhé ham: 9 — 11 tudi.

Ring hAm nhd 14n 1 : 11 — 13 tudi.

Ring nanh: 12 — 14 tudi.

Ring ham 16n 2: 12 — 13 tudi.

Ring ham 16n 1an 3: 17 — 20 tudi.
Phuiong phdp xdc dinh tudi xuong:

C6 thé néi tudi xuong 1a mot linh vuc di dugc nghién cu tir rat lau
trén thé€ gii. Sau khi Ronghen phdt minh ra tia X quang, k§ thuat chup
hinh X quang da dugc ung dung rong rdi trong cic nghi€n cttu khic
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nhau, ddc bi€t trong nghi€n ctru y khoa. nhd c6 tia X quang, vi€éc thim
khdm danh gid hinh thdi chic ning clia cidc co quan trong cd thé
(xuwong) c6 nhitng budc ti€n nhdy vot. Nhd c6 X quang viéc nghién cttu
ddnh gid tudi sinh hoc bing phuong phip tudi xuong mdi cé nhitng
thanh tich nhat dinh.

LAn dau tién Todd da dé cap tdi viéc nghién ctifu tudi xuong dé€ danh
gi4 tudi sinh hoc trong cong trinh nghién cu ctia minh. Theo Todd
(1921): “Qud trinh phdt trién binh thuong ciia co thé la qud trinh trong
dé mot ndam tudi Iy lich tuong dwong véi mot ndm tudi xuong”. Phuong
phdp clia tdc gid Todd cho chiing ta thid'y cdc qud trinh phdt tri€n qua
nhiéu giai doan khdc nhau cda tudi xuong. Ong chua xiy dung b phim
chuin va chua dua ra mot cdch ti€n hanh cu thé nio trong viéc déanh
gia tudi xuong. Theo Todd & mdi dd tudi khdc nhau, chiing ta c6 thé
phan biét dugc nhd vao su thi€u hut clia cdc trung tAm cdt héa clia bd
xuong.

Nam 1931 hai nha khoa hoc nguéi My 1a Camp va Cilley da cong
bd cong trinh nghién cttu cia minh vé tudi xuong. Viéc xdc dinh tudi
xuong can dua trén mot loat cdc phim X quang da chup dudc & xudng
ban tay, ban chian, khép goi, khép khiy, khép vai va khép hang. Trén
phim d6 hai 6ng di chi ra qua trinh xuat hién cta cdc trung tim cot héa
ting v6i @6 tudi khac nhau. Theo tdc gid, cdc trung tim cdt hda xuat
hién sau 6 thang tudi méi c6 co s& d€ nghién ciu.

Nam 1952, hai nha khoa hoc ngudi My khac Greulich va Pyle da
dua ra phudng phap nghién cifu tudi xuwong mang tén ho, goi tit 1a G-P.
Theo phuong phap nay G- P chi dua vao cdc nghién cifu vé qud trinh
cOt hda clia cdc xuong ban tay, c6 va ngén tay d€ danh gid. Sau khi thu
thap cdc hinh 4nh khdc nhau vé qud trinh c6t héa clia xudng ban tay &
cd nam va nit trong d6 tudi so sinh cho t&i khi hoan chinh qué trinh c6t
héa, cdc tic gid da dua ra mot bd phim chuin riéng cho nam va nif.
Duya trén bd phim chuin nay ta c6 thé so sdnh va xdc dinh tudi xuong
clia cdc d6i tugng nghién citu. Cling vdi bd phim chuin cdc tdc gid con
chi ra cdc trung tAm cdt hda, sy xud't hién cla cdc xuong riéng biét tng
v6i mdi do tudi nhat dinh.

Phuong phidp G — P 1a phudng phdp tién Igi vd van dung rat dé
trong nghién cifu tudi xuong tir 1 — 18 tudi, kha ning ddnh gid tuong ddi
chinh xdc va nhanh. Hién nay, nhiéu nuéc trén thé gigi va ca vién khoa
hoc TDTT nudc ta ciing dang 4p dung dé ddnh gid tudi sinh hoc qua
x4c dinh tudi xuong. (d4dnh gid tudi xuong theo bang 1.28)
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D€ thuén tién khi doc tudi xuong, ching téi nhic lai Giai ph?lu hoc

xuong cd tay, ban tay, ngén tay va xuong cang tay:

- Xuong cd tay: Bao gdm 8 xuong, chia thanh 2 hang: trén va dudi.
Tinh tir ngoai vao trong. Hang trén c6 4 xuong: Xuong thuyén,
xuong nguyét, xuong thap va xudng diu; Hang dudi c6 4 xuong:
Xuong thang, xuong thé, xuong ca va xuong moc..

- Xuong ban tay: Cé 5 xuong thudc loai xuwong dai. Mdi xudng c6 3
phan: Nén xuong, thin xuong va chdm xuong. Xuong ban 1 tinh
to ngdn cdi va xuong ban 5 la ngodn ut.

- Xuong ngén tay: GOm 14 xuong, ngén céi c6 2 xuong (ngén gan
va ngén xa), cdc ngén khiac 3 xuong (ngdn gan, ngén gifta va
ngon xa).

- Xuong cdng tay: Bao gdm xuong tru va xuong quay.

D€ xdc dinh nhanh chéng tudi xuong, ta nén phdn dodn dai thé

pham vi tudi xuong (bdng 1. 27). Sau d6 chiing ta s& ddi chi€u vdi phim
tiéu chudn d€ xdc dinh tudi xudng mot cdch chinh xdc.

Bdng 1 27.. Bdng cdc ddc diém cot hod xuong cé tay va tudi sinh hoc.

B0 phian Pic di€m phat duc Tudi
Nam Nu
Xuong co tay | - C6 7 xuong cd tay (trir xudng dau). 6 -7 4-5
- C4 8 xuong phat trién hoan chinh 13,6 12
Xuong ving | - Xuét hién rd rang . 12-13 |11
Xuong dot xa | - Chua lién k€t hoan toan. 15 13
- Lién k&t hoan toan 15,6 13,6
Xuong tru Khong con dudng ndi gitta phan c6t hod dau | 18-19 |16-17
xudng v4i thin xuong
Xuong quay | Pudng c6t hod giita diu xuong va than xuong | 19-20 |17 -18
bién mit
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Bdng 1 28.. Bdng cdc ddc diém cot hod xwong ban tay, ngon, cd tay va

tudi sinh hoc theo phwong phdp Greullich va Pyle .

Tudi Pic diém cot héa
xuong
Mdi sinh | Chi c6 than xudng, chua c6 mang xudng va dém sun
3 thang Xuong 16m & than xuong, xuong cd, méc c6 thé quan sit dudc
9 thing Xuong cd, méc phinh to, rd c6 hinh ngén tay, ddu xuong try, quay to ra
1 tudi Xuong cd, méc gin nhau, trén phim c6 ranh giéi phaAn mém va xudng
1 tudi 6 Pau xuong quay xuit hién, dau xuong tru, quay phinh to ra, cidc ngén trd,
giffa, 4p tit xud't hién dém sun giita ban va ngén.
2 tudi DPém sun ngén (it xuat hién, nén xuong d6t ngén gan s6 4 xuit hién
2 tudi 8 Xuong khdc xuat hién
3 tudi Cé4c dém sun tai ngén tré c¢6 hinh tron, dém sun xuAt hién tai ngén cdi,
dau xuong quay tién gin xuong tru, xuong nguyét, dau xud't hién
3 tudi 6 Céc xuong Ca, Méc, Nguyét xuat hién, nén xuong dot ban 1 xuat hién
4 tubi Xuong d6t ban 1 15, dau dusi xuong quay cé mau, dém sun cic ngén rd
4 tubi 6 Xuong Thang hién 18, ddu xuong ban tay tron va nhod cao. Pau xuong tru
va quay nho ra ngoai nhi€u, xuong Méc, Thdp gin st nhau.
5 tudi Xuong C4, Méc phat trién sit gin nhau, mit gan ddt 1 ngén 1 cong 1om.
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6 tudi Xuong tru, xuong quay, xuong Thuyén xuit hién. PAu gin cdc dot 1
ngén tay 1dm nhiéu

7 tudi 7 xuong ¢ tay 16 nét, cic xuong cd tay chua lién k&t chit

8 tudi Cédc xuong ¢4 tay lién két chit, cdc xuong ngén tay dinh hinh rd

9 tudi PAu xa xuong quay phdt trién gan kin ddu xudng quay

10 tudi Xuat hién rd mang xuong quay, xuong P4u nhin 16

11 tudi Mang c6t mac clia cdc xuong ting 1én rit ddm

12 tudi DAu xa xuong tru phat trién rong bing xuong tru

13 tudi Xuong ban ngén 1 ¢6 di€ém cdt hod, cdc xuong khdc phdt trién déu

14 tudi Cdc xuong c6 tay phat tri€n hod cdt. Nén xuong d6t ngén gan IV phat
trién ro.

15 tudi Céc dém sun dd chuyén din thanh xuong that, lién két cic diu xuong
tuong ddi chit,

16 tudi DPau xa xuong quay va xuong quay con khe hd nhd

17 tudi DPAu xa xuong quay lién hin véi xuong quay

18 tudi Pau xa xuong tru lién k&t vao xuong tru

Niam 1959, cdc nha khoa hoc My la Tanner — Whitehouse tai
trudng dai hoc Oxford di dua ra hé thong tinh di€m d€ danh gid qud
trinh c6t hod (goi 1a hé thong Oxford). Theo hé thong nay, xudng cé 20
trung tim c6t hod dugc chia 1am 2 loai: Cdc trung tAim cdt héa diu
xuong dai va cdc trung tAm cdt hda tai cdc xuong tron (xudng cd tay).

Qu4 trinh c6t héa clia hai loai nay déu trdi qua 8 giai doan nhung c6
su khac nhau nhu sau (xem bang 1. 29).

Bdng 1. 29. Qud trinh c6t hod ciia 2 loai xuong (Oxford — 1959).

Cic giai Qua trinh cot héa

doan Cic dau xuong dai Cic dau xuong tron

1 Céc trung tAm c6t héa chi xuit Céc trung tAm cOt hod c6 thé quan sit
hién dudi dang di€m, ranh giGi dudc, cdc xuong chua xuat hién c6
chua rd ranh gidi 10 rang.

2 Céc trung tdm c6 dang hinh tron Céc trung tAm cOt héa c¢6 dang hinh
nhu cdi dia, ranh giGi phing. dia hoiic oval, ranh gidi tuong doi
Chiéu rong gan bing ¥4 thin phing
Xxuong

3 Céc dau xuong c6 chiéu rong gan | Chiéu ngang than xuong da vuot qud
biing thin xuong V5 chi€u dai than xuong

74




4 Quanh than xuong c¢6 dudng vién | Chua rd lién két giita cdc xuong tron

cOt mac tring méng. Pau xuong c6 tay, nhung giita cdc xuong c6 thé
chura rong bing thin xuong tha'y rd dudng vién nhd

5 PAu xuong rong tuong duong thin | PAu xudng rong tudng duong thin
xuong xuong

6 Pudng vién c¢dt mac rd nét, lién Pudng vién cdt mac rong gan khip
tuong doi dong déu. than xuong

7 DPAiu xuong va than xuong da bit Céc xuong phét trién tuong ddi 6n
diu lién ké&t, nhung c6 phan khe dinh, gifta cdc xuong da bit dau cé su
hd lién két

8 Lién két giita thAn xuong va ddu | C4c xudng cd tay lién két chiit, hinh
xudng da hoan chinh, khong con dang &n dinh. Cac xuong, cdc dau
tha'y khe hé xuong ban va ngdn tay lién k&t hoan

toan tao thanh xuong hoan chinh

Ngoai ra hé thdng Oxford con tinh dé€n mdi tuong quan giita qud
trinh c6t héa v6i qud trinh thay d8i chiéu cao va cin ning.

Nim 1963, Gran va cdng sy di cdng bd phuong phdp nghién ciu
tudi xuong mang tén ctia 6ng. Theo phuong phdp nay, co thé c6 20 vi tri
c6t hod c6 tinh dic trung so v6i mdi do tudi nhat dinh, bao gdm céc vi
tri tai cdc xuong ban tay, ban chian va khép gboi.

Phuong phiap CHN ciia Trung Qudc:

Céc nha khoa hoc Trung Qudc dd nghién ctu va xdc dinh 14 di€m
cot héa cé y nghia quan trong trong su phat trién cda tudi xuong va trén
mdi diém doc lai chia thanh cic cAp d6 khdc nhau.

Trén tiing cAp dd cla ting di€m doc, ngudi ta xdc dinh bing di€m
cia tirng cAp cho nam riéng (bang 1. 30) va cho nit riéng (bdng 1. 31).

Sau khi kiém tra 14 diém doc, ngudi ta cong tdng sd di€m trén mot
phim va tra bdng tra cifu tudi xuong tuong Wng vdi bang tdng s6 diém
nam riéng (bang 1. 32), nit riéng (bang 1. 33) va xdc dinh tudi xuong.

Bdng 1. 30. Bdng diém titng cdp ciia 14 vi tri xuwong (nam).

ST | Vi tri cia xuong Cap do
! 1 (2 [3 Ja |5 J6 [7 [s J9 10
DPAiu xa xuong quay 17 30 39 49 59 71 87 93 94 101

Nén xuong ban I 8 9 11 14 15 18 19 21

Chém xuong ban IIT | 20 | 27 39 |49 60 |71 74 |79
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4 | ChomxuongbanV |15 |19 |24 |31 |38 |42 |45 |47
5 | NénX.ngénganl 9 10 |11 14 (17 |20 |21 |22
6 |NénX.ngénganIll |17 |24 |47 |69 |88 |102 |106 |113
7 |NénX.ngénganV |19 |24 |34 |45 |57 |64 |67 |71
8 |NénX.ngéngitalll |20 [28 |39 |50 |62 |71 |74 |79
9 |NénX.ngéngitaV |6 7 8 9 12 (13 |15 |16
10 | Nén X. ngén xa I 18 23 47 62 73 91 95 102
11 | Nén X. ngén xa III 20 |25 |34 |42 |49 |61 |63 |68
12 | Nén X. ngén xa V 7 8 9 11 13 15 16 |17
13 | Xuong Ca 8 18 |37 |58 |75 |89 [129
14 | Xuong Méc 11 |25 |53 |73 |87 (99 |109 |135
Bdng 1. 31. Bdng diém titng cdp ciia 14 vi tri xuong (ni).
ST | Vi tri cia xuong Cap do
! 1| 2]3[a[s5]e6][ 718910
1 |Pauxa X. quay 17 |30 |42 |49 |57 |69 |79 |83 |84 |88
2 |NénX.banl 19 |23 |27 |31 |35 |41 |43 |46
3 | Chém X. ban III 22 |30 |42 |51 |60 |71 |74 |78
4 | Chém X.banV 22 |28 |35 |43 |52 |58 |61 |63
5 | NénX.ngénganl 15 |18 |21 |26 |31 |36 |38 |40
6 |NénX.ngénganIll [11 |20 |44 |59 |73 |84 |88 |93
7 |NénX.ngéngainV |21 |29 |43 |53 |65 |73 |77 |80
8 | Nén X.ngén gitta IIl |20 |31 43 53 64 |73 77 80
9 |NénX.ngéngittaV |16 19 |23 28 33 36 |37 39
10 | Nén X. ngén xa I 15 |19 |44 |54 |63 |77 |81 |86
11 | Nén X. ngén xa III 22 |28 |39 |46 |53 |65 |67 |71
12 | Nén X. ngén xa V 13 15 19 (22 |26 |29 |31 |32
13 | Xuong Ca 14 139 |53 |63 |72 |100
14 | Xuong Méc 6 20 |50 |62 |70 |78 |86 |[104
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Bdng 1. 32. Bdng tra citu tudi xuong tuong iing vdi tong sé diém (nam).

Tudi | Piém | Tudi Piém | Tudi Pi€m | Tudi Piém | Tudi Piém
xuong xuong xuong xuong xuong
0 4 4,5 472 19 631 | 13,5 880 |18 1000
0,5 43 |5 495 19,5 640 | 14 919
1 61 5,5 519 |10 650 | 14,5 924
1,5 152 |6 532 | 10,5 669 |15 931
2 236 | 6,5 552 |11 691 |15,5 955
2,5 319 |7 571 | 11,5 711 |16 979
3 380 |7,5 586 |12 738 | 16,5 990
3,5 422 | 8 599 12,5 779 |17 992
4 453 18,5 616 |13 828 | 17,5 993
Bdng 1. 33. Bdng tra citu tudi xuong tuong iing vdi tong sé diém (ni).
Tuéi |Pi€m |Tudi |Pi€m |Tudi |Pi€m |Tudi |Pi€ém |Tudi |Pi€m
xuong xuong xuong xuong xuong
0 2 4,5 580 |9 714 | 13,5 958 |18 1000
0,5 34 |5 594 19,5 750 | 14 974
1 102 5,5 612 |10 784 | 14,5 985
1,5 329 |6 631 | 10,5 799 |15 991
2 455 16,5 645 |11 856 | 15,5 993
2,5 505 |7 657 | 11,5 902 |16 995
3 532 |75 668 |12 927 16,5 995
3,5 547 |8 680 | 12,5 930 |17 997
4 558 |85 694 |13 941 |17,5 1000

Nhu vdy, qua qué trinh nghién cfu tudi xudng clia cdc nha khoa hoc
cho thd'y c¢6 nhi€u phuong phdp khdc nhau. P&n nay hai phuong phip
dugc ¥ng dung rong rdi 1a phuong phap G — P va hé thong tinh di€m
Oxford. Khi nghién citu, cdc nha khoa hoc déu dua ra mot hé sd chénh
léch chudn d€ d4nh gid riéng. Nhu & My cho ring tudi xuong va tudi ly
lich binh thudng ludn tuong duong. Trung Qudc cho ring tudi xudng
thudng so vdi tudi 1y lich c6 d@o chénh 1éch 1a trén dugi 1 nim.
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Y nghia ciia tudi xuong trong tuyén chon tai nang thé thao:

Mot trong nhitng ddnh gid c6 tinh then chét trong cong tic tuyén
chon 13 ddnh gid do phdt duc. Piéu nay ching ta c6 thé 1am dudc mot
cdch chinh x4c khi ddnh gid tudi xuong.

Trudc day, chiing ta dya vao cdac ddau hiéu sinh duc phu (thi cdp) dé
ddnh gid sy phat duc, nhung c6 nhiéu nhudc di€m trong qué trinh do
dac vd dod chinh x4c khong thuyé&t phuc. Nay chiing ta di khic phuc
nhitng nhugc di€m bing phuong phdp xdc dinh tudi xuong.

Loai hinh tuyén chon 12 loai hinh ¢6 d6 phdt duc mudn va thdi gian
phdt duc kéo dai, tiém niing sinh hoc rat 16n. Cé nhu vay khi co thé
budc vao thoi ky ddy thi (thdi ky nhay cdm sinh hoc) méi cho phép
chiing ta c6 du thoi gian dya vao nhitng chuong trinh tap luyén kéo dai,
ting dan lugng van dong t6i mic cuc han tao su thich nghi cla co thé.
Loai hinh nay tudi van dong clia VDV cao, thdi gian thi ddu kéo dai,
tich lily kinh nghiém trong thi ddu, 6n dinh thanh tich trong thdi gian
dai.

V6i loai hinh phdt duc sém, thdi ky phdt duc ngin khong thudc
nhém ddi tugng dudc tuyén chon do co thé khdng c6é tiém ning sinh
hoc cao, tudi van dong cia VPV khong cao, khdng cho phép dua vao
chuong trinh huin luyén kéo dai, it thdi gian cho co thé thich nghi vé6i
lugng van dong 16n va dn dinh.

Phan 16n, khi tuyén chon, ching ta gdp loai hinh phat duc binh
thudng, thdi ky phat duc trung binh, véi cdc doi tugng nay, chiing ta c6
thé tuyén chon tuy theo mdn thé thao va tuy theo thanh tich hién thdi
clia VPV nhung trong qud trinh huin luyén cin lién tuc sang loc lua
chon dua trén cdc t6 chat thé Iuc, ning khi€u va thanh tich tap luyén,
thi dau.

C6 thé néi riing, ki€m tra dinh ky tudi xuong 1a bién phap hiéu qua
nhA't gitp ching ta ddnh gid chinh xdc qud trinh phat tri€n cla co thé
(ddnh gia dod phat duc cla co thé) va dua ra nhitng két qua chic chin
khi tuyén chon.

V. K&t luan:

Tudi sinh hoc 12 mot khdi niém méi trong cong tic tuyén chon tai
ning thé thao. P€ cé thé danh gia chinh xdc tiém ning phat trién sinh
hoc clia co thé con ngudi ngoai cic phudng phap ki€m tra thong thudng
va chuyén mdn y — sinh hoc thé thao, thi tudi sinh hoc c6 vai trd hét siic
quan trong va cé gid tri thdng tin cao. Tuy vy, tudi sinh hoc ciing can
phdi dugc nhin nhin trong mdi tuong quan véi nhiéu yé&u td khic, gin
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v6i dic di€m phi hop cia mon thé thao chuyén sau va ning khi€u bAm
sinh clia tai ning thé thao. Ngudi huan luyén vién va cdn bd lam cong
tdc tuyén chon VDV cin phai c¢é cdi nhin tdng quat, danh gia day du
va tong hop cdc dic di€m sinh hoc trong hoan cdnh mon thé thao cu
thé @€ c6 thé tuyén chon mot cach chinh xdc VPV tré, ddng thdi xay
dung chuong trinh hudn luyén VDV phi hgp vé6i cdc giai doan phat
tri€n sinh hoc ctia co thé con ngudi VPV va c6 cdc bién phdp chim séc
bdo dam stc khoé cho VDV.

C. HE NOI TIET VA PHAT DUC TRUGNG THANH
TRONG CONG TAC TUYEN CHON.

I. Khdi niém:

Cd thé clia con ngudi c6 hai hé thong diéu hoa hoat dong cic chic
ning: P6 1a hé thdng thin kinh va hé noi tiét.

Hé noi ti€t diéu hoa hoat dong chiic ning biing nhitng chit goi la
Noi ti€t t§ hay hormon. Hormon 13 nhitng chat c¢6 tdc dung sinh hoc cao
do cdc tuy€n ndi ti€t ché tiét.

Nhitng hormone c6 vai trd trong nhi€u qud trinh sinh hoc nhu ting
trudng, biét hda, san sinh, chuyén héa vat chit.... cda nhiéu t€ bao, cd
quan va c¢6 tdc dung dic hiéu & nhirng t€ bao, co quan. Hoat dong ndi
ti€t c6 nhitng mdi quan hé qua lai bing nhitng hormone hay nhitng chat
chuyén héa clia chiing.

Trong cd thé, cdc tuyé&n ndi tiét hop lai thanh hé thong ndi ti€t. Hoat
dong c6 tdc dung qua lai 1an nhau chiu sy di€u hoa chd yé&u cia tuyén
yén va vung Hypothalamus, khi mot tuyén ndi ti€t nao d6 hoat dong
ch& ti€t mot lugng hormone qud nhiéu (cudng ning) hodc ngudc lai 1a
suy gidm ché ti€t gy thi€u hut hormone (nhudc ning) déu s& giy ra
phan tng kich thich hoic ¢ ché truc tuyén yén — Hypothalamus theo
cd ché& diéu hoa ngudgc (Feedback) d€ 1ap lai sy cin bing.
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Trong nhitng trudng hdp bénh 1y, co ch€ ndy hoan toan bi rdi loan
din t6i hau qua cdc tuyén noi ti€t hoat dong mat ki€m sodt, giy ra
nhitng bi€n chifng trim trong.

Hé thong noi ti€t hoat dong gin lién vdi hé thong than kinh va thé
dich, moi qué trinh hoat dong clia cd thé déu do cd ché than kinh — thé
dich chi phéi.

Hé thong ndi ti€t chli y&u diéu hoa cédc chic ning chuyén héa cia
cd thé nhu diéu hoa tdc dd cac phan ng héa hoc & t&€ bao, diéu hoa sy
van chuyén vat chdt qua mang t€ bao hoic cic qud trinh chuyén héa
khdc clia t€ bao nhu sy phat tri€én, sy bai tiét. Tuy nhién tic dung diéu
hoa clia cdc hormon thi khong gidng nhau. Mot sd hormon tic dung
xut hién vai gidy, mot s§ khac vai ngay, sau d6 tic dung cé thé kéo
dai vaingdy, tudn hoic hang thing.

Gitra hé thong ndi ti€t va hé thong than kinh c6 mdi lién hé tuong
hd. It nhat c6 hai tuyé&n bai ti€t hormon dudi tic dung ctia kich thich hé
than kinh nhu tuyén thuong thin va tuyén yén. Pong thdi cdc hormon
tuy€n yén lai dugc diéu hoa bai ti€'t bdi cdc tuyé&n noi ti€t khic.

Hinh 1. 6. Cdc tuyén ndi tiét va hormon .
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Khdc véi tuyén ngoai tiét, tuy&n ndi ti€t 12 nhitng tuyén khong c6
ong din, chat bai ti€t dugc dua vao mdu rdi dugc mau dua dén cic co
quan, cdc mo trong cd thé va gy ra cdc tic dung & do.

Céc tuy€n ndi ti€t chinh cla cd thé gdm ving dudi ddi, tuyén yén,
tuyén gidp, tuy€n can gidp, tuyén tuy, tuyén sinh duc.

Hormon 13 nhitng chit héa hoc do mdt nhém t€ bao hoic mot
tuy&n ndi ti€t bai ti€t vao mau rdéi dudc mau dua dén cic t&€ bao hoic
cdc mo khdc trong co thé va gy ra cdc tic dung sinh 1y & d6.

Hormon dudc phan thanh hai loai: hormon tai chd va hormon cda
céc tuy&n ndi tiét.

+ Hormon tai ché: 1a nhitng hormon do modt nhém t&€ bao bai ti€t vao
mau 16i dugc mau dua d&n cdc t&€ bao khic & gin noi bai tiét dé gy
tic dung sinh 1ly. Nhu : Secretin; Histamin, Prostaglandin,
Cholecystokinin.

+ Hormon clia cdc tuyén ndi tiét: Khac véi hormon tai chd, cdc hormon
cla cdc tuyén ndi tuy€n thudng dugc mau dua dén cdc md, cic cd quan
& xa noi bai ti€t va gy ra cdc tdc dung sinh 1y & d6.

Cé4c hormon do céc tuyén ndi ti€t bai ti€t dudc chia hai loai khic
nhau:

- Mot s6 hormon c6 tic dung 1én hau hét cic mod & trong cd thé
nhu hormon GH cia tuyén yén, T;, T4 cla tuyén gidp, cortisol
cda tuyén v4 thuong than, isulin cla tuyén tuy ndi tiét..

- Mot s6 hormon chi ¢6 tdc dung dic hiéu 1én mot mo hoic modt cd
quan ndo d6 nhu hormon ACTH, TSH, FSH, LH... clia tuyén
yén.

Céc hormon clia cdc tuy&n noi ti€t chinh cia cd thé 1a:

- Vung duéi ddi: Bai ti€t cdc hormon gidi phéng va e ché, hai
hormon khic dugc chita & thuy sau tuyén yén la ADH
(vasopressin) va oxytocin.

- Tuyén yén: Bai ti€t GH, ACTH, TSH, FSH, LH, Prolactin.

- Tuyé&n can gidp: Bai ti€t Parathormon (PTH).

- Tuyén gidp: Bai ti€t T3, T4, Calcitonin.

- Tuyén tuy ndi ti€t: Bai ti€t Insulin, glucagon.

- Tuyé&n vé thugng than: Bai ti€t cortisol, aldosteron.

- Tuyén tuy thugng than: Bai ti€t adrenalin, noradrenalin.

- Tuy&n budng tritng: bai tiét estrogen, progesteron.

- Tuyén tinh hoan: Bai tit testosteron.

- Rau thai: Bai ti€t HCG, estrogen, progesteron, HCS, relaxin.
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Hoat dong clia tuy&n ndi ti€t chiu sy ki€m tra cda than kinh trung
wong. Mdi tuyén déu c6 cic sgi diéu khién clia than kinh thyc vat. Hé
than kinh trung vong c6 kha ning diéu khién hoat dong clia cdc chifc
ning bing cdch ting hodc gidm viéc ti€t hormon tudng ing. C4c tic
dong d&€n hoat dong clia cdc cd quan va to chifc khdc nhau nhu vay tao
ra mot hé thong diéu hoa thong nhat goi 13 diéu hoa thin kinh — ndi
ti€t. Hé thong nay tao cho co thé cé thé thich nghi nhanh va cé hiéu
qué v&i nhitng thay d6i lién tuc cda mdi trudng sdng.

II. Céc tuy&n ndi ti€t chi yéu:
2.1. Hypothalamus:

Hypothalamus dugc xem 12 nhac trudng trong sy di€u hoa hoat dong
ndi ti€t. Pdc biét ddi véi chirc ning sinh duc. Tai Hypothalamus ngudi
ta da tim thdy trung khu sinh duc dudc biét héa tir tuan thit 7 ciia bao
thai.

Trung khu sinh duc chi huy su bai ti€t kich duc t&, c6 hai trung khu:

- Trung khu trudc: Diéu hoa bai ti€t kich duc t6 theo chu ky & co

thé nit. O cd thé nam trung khu nay khong hoat dong.

- Trung khu sau: C6 vai trdo diéu hoa kich duc t& khong theo chu

ky, d6 1a bai ti€t kich duc t& & co thé nam.

Hypothalamus ti€t nhitng hormone gidi phéng kich duc t& dé diéu
hoa bai ti€t FSH va LH, hormone gidi phong hodc ic ch€ bai tiét
prolactin, cdc hormone nay tdc dung chi dao sy bai ti€t clia tuyén yén
va tr d6 tic dung tdi sy bai ti€t cdc hormone tuyén sinh duc
Testosterone, Progesterone va Oestrogen. Hé thdng Hypothalamus —
Tuyé&n yén — Tuyén sinh duc hgp thainh mdt hé thong diéu khién qua lai
theo co ché& diéu hoa ngugc, § diy hypothalamus chi€m wu thé trong
diéu kién sinh 1y binh thudng.

2. 2. Tuyén yén (hypophysis):

Tuyén yén nim & ddy ndo. Tuyén yén lién quan mat thi€t véi viing
dudi d6i qua dudng mach mau va dudng than kinh d6 12 hé thong ctra
dudi ddi — yén va bé sgi than kinh dudi ddi — yén (hinh 1.7 va 1. 8).

Thuy trudc tuyén yén (thuy tuyén) cd tinh chat 1a 1 tuyén thuc su va
ti€t ra rat nhi€u loai hocmon ma cho tdi nay chua bi&t hét. N6i chung
cdc hocmon ctia thuy trude tuyén yén tham gia vao rat nhiéu hoat dong
quan trong nhu quyét dinh sy ting trudng clia cd thé néi chung, su ting
trudng va phat trién cdc tuyén sinh duc.... Thuy trudc tuyén yén cé vai
trd diéu khi€n hoat dong cta cidc tuyén ndi ti€t khdc do né ti€t ra
hocmon kich thich 13 corticotropin (ACTH) kich thich tuyén thugng
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than; gonadotropin (GTH) kich thich tuyé&n sinh duc; thyrotropin (TTH)
kich thich tuy&n gidp... Dic biét cdc hocmon ctlia thuy trudc tuyén yén
c6 tic dong qua lai v6i hau hét cic tuy&n noi ti€t khac dic biét 1a
tuyén gidp trang va tuy€n thugng than, vi vay goi tuyén yén la tuyén chi
dao hé cdc tuyén néi tiét.

Bt ,"‘-,--_----ﬂ

Nhin t& gidi toa
(liberin, statin)

Hinh 1. 7. Su tuong tdc gita viing doi thi va tuyén yén.

Thuy truSc tuy€n yén tdng hop va bai ti€t 6 mormon 1a:

- Hormon phit trién co thé GH.

- Hormon kich thich tuyén giap TSH.

- Hormon kich thich tuyén vé thugng thin ACTH

- Hormon kich thich nang tritng FSH

- Hormon kich thich hoang thé LH.

- Hormon kich thich bai ti€t sita PRL.

Thuy sau tuy&n yén (thuy than kinh) dugc ciu tao chd yé&u bdi cic
t&€ bao giong t&€ bao than kinh dém. Nhitng t& bao ndy khong cé kha
ning ché ti€t hormon ma chi lam chic ning nhv mot ciu tric hd trg
cho mot lugng 16n cdc sgi truc va cic tdn cung sgi truc khu trd & thuy
sau tuyén yén ma thin nim & nhin trén thi va nhin canh ndo that.
Trong ctic tin cling cda nhitng sgi than kinh ndy cé cdc tdi chifa hai
hormon 1a ADH (vasopressin) va oxytoxin.
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Tuyén yén §

-

Bao tring

—»
~ &

Thé van g

Hinh 1. 8. Cdc hormon ciia tuyén yén va cdc chitc ndng ciia né.

Hai hormon dugc bai tiét tir thuy sau tuy&n yén c6 ngudn goc tir
viing dudi doi. Chiing dugc bai ti€t tir cic neron ma than kinh khu trd §
nhin canh ndo thit va nhin trén thi. Hormon ADH c6 tic dung diéu
hoa nu6c trong co thé bing cach ting tdi hdp thu nudc & dng thin, gidm
lugng nudc ti€u. Khi hoat dong thé luc, md hoi ra nhiéu ciing giy ting
bai ti€t vasopressin, hormon oxytoxin c6 tdc dung lam ting su co bop
o tlf cung va lam ting ti€t sit trong thdi gian cho con b.

N€&u thi€u hocmon ting trudng cla thuy trudc tuyén yén s& giy
ngling ting trudng va ngudc lai néu thira hocmon ting trudng sé giy
nén phat trién qud mic thanh bénh ngudi khéng 16 hoic ngudi to dau
va chi. Tuy nhién bénh khdng 16 chi xuit hién khi tinh trang nay x4y ra
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vao ldic trude tudi trudng thanh. Nhitng ngudi bénh thudng bi ting
dudng huyét va khodng 10% c6 thé bi ddi thdo dudng.

2. 3. Tuyén gidp (glandula thyroidea): (H. 1. 9) La mot tuyén noi tiét
nim trudc phan cd khi quan (trudc c8). Tuyén gidp 1a tuyén ndi tiét 16n
nhat clia cd thé. Hocmon chii y&u clia tuyé&n gidp 1a Thyroxin.

Tuyén giap :

Hinh 1. 9. Cdc hormon ciia tuyén gidp va tuyén cdn gidp, cdc chiic ning
ctia chiing.

Hocmon clia tuyén gidp c6 chita idt. Thi€u iot trong thic #n thi
thyroxin trong mau sé& gidm. Thyroxin c6 vai trd quan trong doi véi su
phét trién va trudng thanh clia co thé khi con tré.

T4c dung cht y&u clia hocmon tuyé&n gidp 1am ting hoat dong chuyén
hod cta hau hét cdc md trong cd thé. Thi€u ning tuyén gidp & ngudi
16n s& lam gidm chuyén hod cd ban, thin nhiét ha, mach chAm, mit phi
va d5 din do thifu ning tdm than. G tré em, thi€u hocmon gidp trang
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s& anh hudng dé&n sy phat trién cd vé hinh thdi va tim thin giy nén
chitng lin va din don. Ngugc lai né€u thira hocmon gidp trang s& lam
ting chuyén héa cd ban, gy, mach nhanh, dé bi kich dong va 16i mit.
Ham lugng thyroxin qud cao trong mau sé€ lam gidm sy tich luy dudng
trong gan va cd, dong thdi 1am gidm luong ATP (adenozin triphotphdt)
va CP (creatin photphat) trong co.

Hormon tuyé&n gidp tdc dung 1én hau hét tit ci cdc giai doan cla
qué trinh chuyén héa gluxit, do d6 né 4nh hudng 1am ting nhe ndng dd
glucose trong mdu. Ngoai ra hormon tuyén gidp con tic dung Ién
chuyén héa lipid, protein, vitamin, hé thdng tim mach, than kinh — cd,
co quan sinh duc va 1én cdc tuyé&n noi ti€t khic

Tuyén gidp con bai ti€t canxitonin, 12 hocmon c6 vai trd quan trong

trong viéc diéu hoa chuyén héa canxi. Tdc dung chung clia canxitonin
12 1am gidm ndng dd canxi trong miu.
2. 4. Tuyén thuong théan (glandula suprarenalis): Tuyén thudng than 13
tuyé&n noi ti€t c¢é lién quan d&€n nhiéu chuyén héa quan trong trong cd
thé€. Tuyén thugng thin nim & hai bén cot song va ngay phia trén cla
than. Mdi tuyén thugng thin cin ning khodng 3 — 6gam lic trudng
thanh (Hinh 1. 10a, b)

Trong tuyén thugng thian cé hai viing riéng biét: bén ngoai 1a vd va
bén trong 1a tuy thugng thidn. Mdi viing cé chifc ning ndi ti€t khic
nhau, nén trong mdi tuyé€n thugng than c6 hai tuyé&n ndi tiét.

- V6 thugng thdn: dudc ciu tao bdi 3 16p: 16p cau, 16p bé va 16p
u6i. Lép cdu ti€t ra cdc loai hormon vé chuyén héa mudi nudc
ma dai dién 12 andosteron; LSp b6 nim & gifta va 16p IuGi nim
sat phia trong cling sit phan tuy thugng than. C4 2 16p nay bai
ti€t cortisol, cdc hormon khéc thudc nhém hormon vé chuyén hda
dudng va androgen; Ldp cau va hai 16p con lai chiu 4nh hudng
clia nhitng y&u t6 hoan toan khdc nhau. Nhitng y€u t6 lam ting
sinh 16p cAu va 1am ting bai ti€t aldosteron thi hoan toan khong
c6 tdc dung véi hai 16p kia. Ngudc lai nhitng y€u t& 1am ting bai
ti€t cortisol, androgen thi lai khong dnh hudng dén 16p cau.

- Tuy thuong thdn: ti€t ra cac chit epinéphrine va norépinéphrine
(adrenalin- noradrenalin) c¢6 tdc dung gidng nhu nhitng chit tiét
ra tif dau tin cling cla cdc than kinh giao cdm.

Hé than kinh trung uong chi huy sy bai ti€t hocmon tuy thugng than

qua than kinh giao cdm. P&i v6i cdc cd quan, tic dong clia adrenalin va
hé giao cdm néi chung gan gidng nhau. Vi vay than kinh giao cdm va
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tuy thugng thin hinh thinh mot hé diéu khién thdng nhit goi 12 hé
adrenalin — giao cdm, ddm nhiém viéc bdo ddm ning lugng cho tat cd
cdc qué trinh thich nghi clia con ngudi trong mdi trudng song.

Tho4i héa tuyén thugng thian s& gdy nén bénh addison lam bénh
nhan bi den xam da, 6i mira, suy nhugc cd. Ngudc lai qua san hodc u
clia vé thugng thin 1am sdn sinh qud nhiéu hocmon steroit giy nén day
thi s6m & tré em va thay ddi gidi tinh & ngudi 16n. ..

Hinh .1. 10a, b Tuyén thuong than....

Tuyén thuong than
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Hinh 1. 10a. b. Cdc hormon tuyén thugng thdn va cdc chitc ndng .
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2. 5. Tuyén tuy ndi tiét(pancreas): (H. 1. 11)

Hinh 1. 11. Cdc hormon ciia tuyén tuy va cdc chitc ndng ciia ching. o -

T& bao anpha (tao glycogen)- Bcdc t€ bao B (tao insulin).

Tuy ndi ti€t bao gébm cdc ciu tric dude goi la cic ti€u dio
Langerhans. Mdi tiéu ddo chia 3 loai t& bao chinh 12 t€ bio anpha,
beta va delta.

Té& bao beta chi€m 60% tng s6 cac loai t& bao, bai ti€t insulin.
T& bao anpha chi€m 25%, bai ti€t glucagon.

Té& bao delta chi€m khodng 10%, bai ti€t somatostatin.

Mot s6 t€ bao khic goi 1a t&€ bao PP, dugc goi l1a polypeptid ctia
tuy.
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Hormon insulin:

Insulin 1a mét protein nhd, dugc tf;ng hdp tir t&€ bao béta tai ludi ndi
bao tuwong dudi dang preproinsulin. Sau d6 tao thanh proinsulin. Hiu
hét cac proinsulin lai ti€p tuc tich nhd hon d€ tao thanh insulin & bd
Golgi. Tuy nhién c6 khodng 1/6 tdng luong vin nim dudi dang
proinsulin va khong c6 hoat tinh cta insulin.

Insulin ¢6 tdc dung ddi vdi:

- Chuyén hod gluxit: Ting thodi héa glucose § co, ting du trit
glucose G co, ting thu nhip, du trit va st dung glucose & gan, tic
ch€ qud trinh tao dudng mdi. Chinh vi cdc tdc dung trén, nén
insulin 1a hormon ¢6 tic dung lam giam dudng trong mau.

- Chuyén héa lipid: Ting tdng hgp axid béo va van chuyén axid
béo d€n md md, ting tong hop triglycerit tir axid béo d€ ting du
trit lipid & md md. Insulin c¢6 hai tic dung cd ban dé€ 1am ting du
trit lipid & cdc t€ bao md md.

- Chuyén hod protein va su ting truéng: Tac dung ciia insulin 1én
su’ sinh téng hgp va du trit protein, tic dung cta insulin 1én sy
phdt trién cd thé.

Diéu hoa bai ti€t insulin:

Insulin dugc diéu hoa bing hai cd ché, d6 12 cd ché€ thin kinh va thé

dich:

- Co ché thé dich:

+ Néng do glucose: NEu nong dd glucose trong mau cao gip 2 — 3 lan
ldc binh thudng thi insulin bai ti€t nhiéu, cé thé ting tir 10 — 25 14n so
véi mic ¢d s§. Pay 1a mot co ché€ diéu hoa ngudc rit quan trong nhim
diéu hoa ndng do glucose clia co thé.

+ Nong dé acid amin: Mot s6 acid amin dic biét arginin, lysin ciing c6
tdc dung kich thich bai ti€t insulin. Khi ndng d6 acid amin nay ting lén
thi insulin cling dudc bai ti€t nhiéu.

+ Mot s6 hormon tai chd do thanh 6ng tiéu hod bai ti€t nhu gastrin,
secretin, choleccystokinin ciing c6 tdc dung kich thich bai ti€t insulin.
Nhitng hormon nay thudng dugc bai ti€t sau bita dn.

- Co ché thdn kinh:

Dudi nhitng diéu kién nhat dinh, kich thich than kinh giao cdm va
phé giao cdm c6 thé 1am ting bai ti€t insulin. Tuy nhién hinh nhu hé
than kinh thuc vat it c6 vai trd di€u hoa bai ti€t insulin trong trudng hgp
binh thudng.
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Hormon glucagon:
Glucagon dugc bai tiét tir t& bao anpha cia ti€u ddo Langerhans khi
ndng d6 glucose gidm trong mau. Glucagon c6 tdc dung ngugc véi tic

dung cia insulin.

Tac dung cua glucagon:

- Chuyén hod gluxid: Ting phan gidi glycogen & gan, ting tao
dudng mdi & gan. Co ch€ ting tao dudng mdi clia glucagon 1a do
glucagon hoat hod nhi€u enzym tham gia vio qud trinh van
chuyén axid amin va chuyén axid amin thanh glucose.

- Tdc dung khdc: Ting phan giai lipid 8 md md du trit, Gc ché tdng
hgp triglycerit § gan va tc ché van chuyén axid béo tir mau vao
gan, nhd d6 ma gép phan ting lugng axid béo cung cip cidc md
khdc d€ tao ning lugng.

Diéu hoa bai ti€t glucagon:

Su bai ti€t clia glucagon phu thudc chli y&u vao ndng dd glucagon
trong mau, ndng do acid amin trong mdu hoic mot s6 yé&u td khic ciing
dnh hudng dén bai ti€t glucagon nhu 4nh hudng cla vin dong ning,
ndng do glucagon ting 1&n tir 4 — 5 1an.

. Hormon somatostatin:

Somatostatin do t& bio delta clia ti€u ddo Langerhans bai ti€t 12 mot
phan t polypeptid c6 14 acid amin.

T4c dung clia somatostatin tuyé€n tuy hoat dong nhu mdt hormon tai
chd:

- Uc ch€ hoat dong cia t€ bao ti€u dio Langerhans do d6 1am

gidm bai ti€t ca insulin va glucagon.

- Lam giam nhu dong da day, td trang va co bép tii mat.

- Uc ch€ bai ti€t gastrin, secretin, choleccystokinin.

- Lam gidm c4 bai ti€t dich va hap thu & dudng tiéu ho4.

Diéu hoa bai tiét:

Thai gian ban huy clia somatostatin rit ngén, chi trong 3 phit. T4t ca
cic yéu td lién quan dé&n tiéu hod thifc dn déu kich thich bai tiét
somatostatin nhu: Nong dd glucose, axid amin, axid béo ting trong
mau, n6ng dd cdc hormon dudng ti€u hod ting (gastrin, secretin,
cholecystokinin)

2. 6. Tuyén sinh duc: Tuyén sinh duc 12 nhitng cd quan sin xuit t€ bao
sinh duc. Song ngoai ra chiing con ti€t ra cdc hocmon, dudc goi la
tuyén ndi tiét.
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Céc hocmon sinh duc déu c¢é ngudn gdc héa hoc 14 steroit, dudc chia
ra lam 2 nhém Ia hocmon sinh duc nam: Androgen va hocmon sinh duc
nlt: Oestrogen.

Céc hocmon sinh duc bai ti€t manh & tudi diy thi quyét dinh sy phat
trién sinh duc va lam xuat hién cdc ddu hiéu trudng thanh nhu tuyén
sita ¢ phu nit, rfAu & nam gidi....Hoat dong ctia hocmon sinh duc chi
y&u nhim ddm bao cdc chic ning sinh duc clia nam ciing nhu clia nit.

2. 6. 1. Budng triing (ovarium): Budng tritng 13 mot tuyén vira ngoai
ti€t (dé tiét ra tritng) vira ndi ti€t ( tiét ra cdc noi tiét 6" nit quyét dinh
gidi tinh sinh dyc phu). Budng triing ti€t ra 2 nhém hocmon chinh:
oestrogen va progesteron. Ngoii ra hoang thé con bai ti€t mot hormon
khéac nira 1a inhibin (hinh 1. 12)

- Oestrogen 1a kich t6 sinh duc nit, dugc bai ti€t chi y&u & budng

tritng, chi mot lugng rat nhd do vé tuyén thuong than bai tiét. Khi
c6 thai, rau thai bai ti€t mot lugng nhd estrogen .
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' Progesteron
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| N& to mang nhdy tif cung trong
nita ddu chu ky kinh nguyet

4
&

Khi thu thai - phat trién i cung

Phat trién cic d&u higu sinh
duc thut cip

Hinh 1. 12. Cdc hormon budng triing va cdc chiic ndng ciia chiing.
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Estrogen c6 tac dung sau:

- Lam xuat hién va b3o ton dic tinh sinh duc nit thit phat ké tir tudi
day thi. Nhu thic ddy sy phat trién clia cd quan sinh duc nit, phat
trién 16p md dudi da, giong néi...

- Téc dung lén tif cung va c6 t¥ cung: niém mac t¥ cung ting sinh,
t6 chiic tuyén cda ti cung ting sinh, thugng bi 4m dao ting
sinh.....

- Téc dung 1én voi tritng, Am dao, tuyén vi.

- Téc dung 1&én chuyén hod. Lam ting tong hop protein & cdc mo
dich nhu t cung, tuyé€n vi... Ting nhe qud trinh sinh tong hdp
protein cdia toan cd thé. Tac dung niy y&u hon so vdi testosteron.

- Tac dung 1én xuong.

Diéu hoa bai ti€t estrogen: Estrogen dugc bai ti€t nhiéu hay it tuy
thudc vao néng do LH clia tuyén yén. Nong do LH ting s& kich thich
cdc t€ bao cla I6p 4o trong nang tritng bai ti€t estrogen. Nguoc lai
ndng dd LH gidm thi estrogen ciing dugc bai tiét it.

- Progesteron: (hoang thé t§, dudng thai t&) c6 tic dung sau:

- Téc dung 1én tif cung, c6 tif cung: Lam cho ndi mac tif cung day
1én, mach mdu nhi€u va gidn ra, cdc tuyén t cung hoat dong
manh, chudn bi cho sy bam chic vao tif cung clia tritng khi da thu
thai, gidm hung phin cda t& cung (ngugc v6i tdc dung clia
oxytoxin clia thuy sau tuyé&n yén). Uc ché& sy chin cia cdc nodn
bao khac khi da mang thai.

- Téc dung 1én voi tritng, tuyén vu.

- Téc dung 1én cin bing dién giai.

- T&c dung Ié€n than nhiét.

Piéu tiét hoat dong ciia budng tritng:

Thuy trude tuy€n yén ti€t ra cdc kich td:

- FSH (Fulliculo stimulan hocmon): Thidc ddy triing chin.

- LH (Lutenizalo hocmon): Sinh hoang thé td.

- LTH (Luteotrop hocmon): Duy tri hoang thé hoat dong, con c6
tén 1a prolactin tao sita, dong thdi kich thich tao oestrogen va
progesteron.

- ICTH: Kich thich budng tritng sdn sinh androgen. Thong qua dé
tuyén yén diéu ti€t hoat dong clia budng tring.

Nhu vay, budng tritng & thdi ky ting sinh chiu sy diéu ti€t ctia FSH

va LH phdi hop diéu ti€t. Thai ky tiét noi ti€t td LH va LTH phdi hdp
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diéu ti€t. Than kinh trung uong thong qua viing dudi ddi cling tham gia
diéu ti€t hoat dong clia budng tritng biing sy chi phdi hoat dong cla
Hypoplysis.

Khi hoat dong cd bip, hoat tinh cia cdc tuyén sinh duc c6 thé thay
ddi. Hoat dong thé luc ning 1am gidm sdn xudt hocmon sinh duc nif cao
(nhu giai doan rung tritng) lam gidm kha nang van dong.
2. 6. 2. Tinh hoan (testis): (Hinh 1. 13) Tinh hoan c6 hai chifc ning,
chitc ning ngoai ti€t tao ra tinh tring va chifc ning noi ti€t 1a bai tiét
hormon sinh duc nam con goi 13 androgen. C4c hormon nay bao gém:
testosteron, dihydrotestostron va androstenedion, trong d6 testosteron
dudc coi 12 hormon quan trong nhit clia tinh hoan. Ngoai ra tinh hoan
con ti€t ra mot hormon nita 13 inhibin.

Tac dung cua testosteron:

- Téc dung 1&én chuyén hod protein va ciu tao cd. Hién tuong nay
déu lién quan dén tic dung dong hod protein clia testosteron.

- Lam xut hién va bdo ton dic tinh sinh duc nam thit phit ké tir
tudi day thi, thic ddy sy phdt trién clia gidi tinh: nhu hoat dong
clia tién liét tuy€n, bo phan sinh duc, thé hinh thay doi.

- Kich thich sdn xuit tinh triung.

- Téc dung ting sy phdt trién hé xuong

- Androgen ting kha ning ti€t dich clia cdc tuyén sinh duc tiét :
tién liét tuy&n — tinh dich.

- Androgen dugc coi la kich t§ ddng héa, ting cudng thé luc nam
tinh , kich thich ning cao ndng lyc van dong (Doping).

94



Tinh tring

Testosteron

So dé cdu tric tinh tring
. T ‘._.1-‘

Phin gita C6 DPau

i

Hinh 1. 13. Cdc hormon tinh tring va cdc chiic ndng cia chiing.

- Piéu hoa bai tiét testosteron:

Thdoi ky trudng thanh, testosteron dugc bai ti€t dudi tdc dung kich
thich ctia LH do tuyén yén bai tiét

Hocmon sinh duc nam dnh hudng d&n tit ca cic qua trinh trao ddi
chat, dic biét 12 qué trinh tong hop dam dé ting cudng cd bip. Cdc bai
tap stic manh kich thich sdn xu&t androgen — hocmon sinh duc nam, vi
vay ma bai tap stic manh c6 tdc dung lam phi dai co.

II1. Su thay ddi ctia hé ndi ti€'t trong thdi ky phat duc:
3. 1. Khdi niém:

Thoi ky phdt duc (thdi ky diy thi): La thdi di€m xuat hién kinh
nguyét 1an dau & nit va di tinh 1in diu tién & nam, bdo hiéu bit dau
budc vao giai doan phat trién thanh thuc sinh duc.

Binh thudng & nit, thdi diém day thi bit diu khi 11 d&€n 12 tubi va &
nam khi 13 d&n 14 tudi. Thdi di€m phit duc c6 xu huéng sém hon &
nhitng nuSc phat trién, c6 tinh chi't di truyén cao, thay ddi theo chiing
toc.
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C4 biét c6 nhitng trudng hgp c6 thé diy thi s6m hodc diy thi mudn.

- DAy thi sém khi thdi di€m phdt duc trudc 11 tudi & nit va trudc 13

tudi & nam.

- Day thi mudn khi thdi di€m phat duc sau 15 tudi & nit va sau 16

tudi & nam.

Thoi ky phdt duc: La khodng thdi gian tir khi diy thi tdi khi trudng
thanh hoan chinh vé chifc ning sinh duc. Pay la thdi di€ém nhay cim
sinh hoc, c6 nhitng thay d6i hét stic quan trong vé chiic ning co quan
trong toan by ddi song cd thé. Khi budc vao thdi ky phat duc trong co
thé ¢ nhitng thay ddi quan trong vé : Than kinh — tim 1y, vé chifc ning
cia hé thong tudn hoan hd hap, su phat trién cia hé cd xudng, hé sinh
duc... dy 1a giai doan khong chi ting trudng vé lIugng ma con c6 nhitng
thay d6i quyé&t dinh vé chat diu hiéu thay ddi trong giai doan nay bdo
hiéu va cung cap cho ching ta nhitng thong tin hitu ich cho qu4 trinh
ddnh gid tuyén chon VPV & cdc mdn. Thém vao d6 do qué trinh phat
duc c¢6 do di truyén cao téi 90% nén danh gia va du bio § diy c6 tinh
chat quy€t dinh tdi thanh tich VDV.

Binh thudng thdi ky phat duc kéo dai trung binh 12 3 ndm, v§i nhitng
thdi ky phat duc dudi 2 nim dugc coi 1a ngdn va kéo dai 4 nim coi 1a
dai.

Thdi diém phét duc va thdi ky phat duc 13 hai khdi niém hoan toan
khdc nhau nhung c6 lién hé quan trong vdi nhau, cAn phin biét rd trong
cong tic tuyén chon. Ngudi ta ¢6 thé phan loai hinh phét duc thanh 3
nhom:

Bdng. 1. 34. phdn nhém loai hinh phdt duc:

Loai hinh Phat duc
phat duc Thoi di€m phat duc Thdoi ky phat duc
Sém Nit: 8 — 9 tudi; GOom cdc mtc do
Nam: 10-11 tudi dai, binh thudng
Binh thuong | Nit: 11- 12 tudi; Gém cdc mic do
Nam: 13-14 tudi dai, binh thudng
Mudn Nit: 13-14 tudi; GOom cdc mtc do
Nam:15-16 tudi dai, binh thudng

3. 2. Nhiing thay doi ciia hé thong nédi tiét trong thoi ky phdt duc:
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Nhiing thay doi ¢ nam:

Duéi tdc dung cia cdc kich thich t§ sinh duc nam (do tuyé&n yén va
hypothalamus) tinh hoan hoat dong bai ti€t Testosterone (hormone sinh
duc) va hormone nay tdc dung t6i co quan sinh duc tao ra cic thay ddi
vé chifc ning va hinh thé.

Bang sau cho chiing ta thdy sy thay ddi cia ham lugng testosterone
tai thdi di€m day thi va trong qu4 trinh day thi:

Bdng 1. 35 Suw thay déi ham luong Testosterone theo thoi diém ddy
thi.

Tudi xuong Ham lugng Testosterone (Mg %) Hiéu s6
8 — 10 tudi 106,7 -
11— 12 tudi 114,7 8
13 — 14 (day thi) 377 262,3
15-16 585 208
17-18 666 81

Chiing ta thay ring tai thdi di€m day thi ¢ sy thay d6i nhdy vot vé
ham lugng testosterone trong mdu. trong co thé lugng testosterone cé
anh huéng rat 16n tdi ning luc van dong, ¢ tdc dong thic day qud trinh
phan gidi ATP dién ra nhanh, kich thich sy phat trién clia ty lap thé va
ting cudng hoat tinh cdc Enzym. Ham lugng testosterone thudng bién
ddi phu thudc vao I¢a tudi va lugng van dong. Khi lugng vin dong 16n,
lugng testosterone gidm dan sau d6 sé tu hdi phuc. Nhu vay ching ta
can theo ddi trong mdt thdi gian nhat dinh trude khi danh gid.

Nhiing thay doi 6 nit:

Khic v6i VDV nam, § VDV nit hormone sinh duc nit chii yéu Ia
oestrogen va progesterone do budng tritng va nodn nang ché ti€t dusi
tac dung kich thich cia cdc hormon huéng sinh duc (LH va FSH). Céc
ndi ti€t t6 nay thay ddi theo chu ky giy ra cic bi€n ddi § niém mac ti
cung va bi€u hién ra bén ngoai bing hién tugng kinh nguyét.

Ngoai ra budng tritng ciing bai tiét testosterone vdi sd lugng it hon
hang chuc 1dn so vdi nam trong tuyén chon, chiing ta dic biét chd y ti
chi s6 nay vi khi c6 mit v6i him lugng cao trong co thé nit ching kich
thich cdc cd quan cd xuong, tudn hoin, hd hap..phdt trién tao nén
nhitng vu th€ hon hin vé ning luc vin dong.

Bdng sau (1. 36) cho ching ta thAy him lugng testosterone trong
mau nt § thdi ky phat duc.
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Bdng 1. 36. Su thay ddi ham luong Testosterone theo thoi diém ddy thi

Tudi xuong Ham lugng Testosterone (Mg%) Hiéu so
8 — 10 tudi 18,26
11— 12 (day thi) 31,8 13,54
13- 14 61,9 30,4
15-16 62,7 0,8
17 -18 62,4 -0,3

IV. P4nh gis dé phit duc va 4p dung trong tuyén chon VDV.
4. 1. Ddnh gid phdt duc:

Trong cong tic tuyén chon, trudc mdt nhém VDV chiing ta can phai
x4c dinh dugc xem tirng VPV tudi ddi va dd phdt duc cé tuong xing
véi nhau khong, phdt duc sém, binh thudng hay mudn, dau 1a uvu thé
clia VDV nay so v6i VDV khdc khi nghién cttu vé do phat duc. Nhitng
thong tin trén s& gdi y cho ching ta du bdo truéc vé mdt ning luc van
dong t6i da doi vdi tirng cd thé.

DPé€ dadnh gia do phat duc chiing ta can phai dva vao:

- C4c dau hiéu, tinh trang sinh duc phu.

- Phuong phdp nghién cttu tudi xuong (xem phan xdc dinh, ddnh

gi4 tudi xuong).

Trong phan nay, chiing ta chi dé cip viéc 4p dung cdc ddu hiéu, tinh
trang sinh duc phu dé danh gid do phat duc.

Doi véi VDV nam:

Tinh trang sinh duc phu quan trong nhat 1a kich ¢ tinh hoan. C6 thé
ddnh gid bing phuong phdp so miu hoic phuong phép do.

Theo phuong phap do, ta dung mot thudc kep cd do chinh xdc cao do
theo hai cuc chiéu dai clia tinh hoan va ddnh gid cdc ciAp phat trién
tuong wng véi do tudi thyc t€ (tudi sinh hoc) dua vao bang sau:

Bdng 1. 37. Bdnh gid dé phdt duc theo kich cd tinh hoan (nam).

Kich c¢@ tinh hoan b0 tuong ung Tudi sinh hoc tuong Gng
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1,0-1,5cm I 10
1,5—-2cm II (trung gian) 11
2cm 11 12
2,5cm II-1III 13
3cm 111 14
3,5cm I - IV 15
> 4cm v 16

Cdc ddu hiéu thit cdp khdc:
Ngoai tinh hoan, bi€u hién tinh trang tinh duc nam con cdc diu hiéu
thit cAp khac d6 1a: Do 16n clia y&t hau, sy phdt trién cda 16ng mu, sung
hat vi, v& giong, di tinh 1an diu...
Su lién quan ctia cdc ddu hiéu trén theo tudi sinh hoc dudc trinh bay

3 bang sau:

Bdng 1. 38 Cdc ddu hiéu thit cdp ciia nam.

Tudi sinh Céc dau hiéu thit cip

hoc Long mu y&éthau |Hatvi V& giong | Di tinh
10 - - - - -
11 +/ - - - - -
12 +/ - + - - -
13 + + + - -
14 ++ + + + -
15 +++ + + + +
16 Nhu ngudi 16n ++ ++ + +

Déi vai nir:

Su phat trién cac dau hiéu thi cAp & nit thudng sém hon nam, do co
thé nit day thi s6m hon.
+ Sy phdt trién tuyén vi:

Bdng 1. 39. Ddnh gid phdt duc qua phdt trién tuyén vi.

Pic diém phit trién tuyé&n vi

D§ tuong Wng

Tudi sinh hoc tuong ing
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Chua co 0 8

Xung quanh diu vi ¢6 hat, chua 1 8-9

tao thanh tuyé&n vi

Tuyén vii di hinh thanh 2 10

Tuyén vi phat tri€n 1 rét Capl 11 — 12 (xuét hién kinh nguyét)
Tuyén vii phit tri€n hoan chinh Capll 13

Tuyé&n vii nhu ngudi 16n Cap III 14

+ Su phdt trién cdc ddu hiéu thit cdp.

Bdng 1. 40. Ddnh gid phdt duc qua phdt trién cdc ddu hiéu thit cdp.

Tudi Céc dau hiéu thif cAp
8 Xuong chiu d3 bit diu phat trién
9 Xuong chdu rdng, méng tron

10-11 | Tuyén vii xudt hién

12 Long mu bit diu phdt trién

13 C6 dich Am dao, xudt hién kinh nguyét 1an dau

14 Kinh nguyét 6n dinh, 16ng nich phat trién

15 Khung xuong chiu phat trién tuong d6i hoan chinh nhu ngudi 16n

16 Céc dau hiéu thit cAp dn dinh nhu ngudi 16n

4. 2. Ap dung trong tuyén chon:

Tuyén chon trudc diy thudng theo xu huéng * khde manh trong thi
dAu”, nghia 12 14y nhitng c4 nhan dat thanh tich cao qua cdc 1an thi dau.
Thuc ra di€u quan trong 12 chiing ta phdi c6 du bdo vé xu huéng phat
tri€n clia mot cd thé trudc khi ching ta ti€n hanh hudn luyén. Khi 4p
dung viéc danh gid dd phat duc trong cong tic tuyén chon nghia la
chiing ta dang dua ra nhitng thong tin c¢6 tinh du do4n va cin phdi nim
dugc hai vin d&: Thsi di€ém phat duc sém hay mudn, thdi gian phat duc
dai hay ngin. Can chi y ring: Thoi gian phdt duc quan trong hon thoi

diém phdt duc . Thdi gian phit duc cang dai chitng té tiém ning sinh
hoc cang 16n va co thé cang c6 kha ning phat trién.

Chiing ta c6 thé cin ¢t vio do ting trudng chiéu cao khi diy thi &€
du dodn thdi gian phdt duc. Bdng sau cho chiing ta thdy su thay d6i cla
s6 do chiéu cao khi cd thé budc vao thdi gian phat duc.

Bdng 1. 41. Sy thay doi chiéu cao & thoi diém phdt duc.
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Tudi sinh hoc Chiéu cao (cm) Po ting truéng (cm)
10 130
11 134 4
12 138 4
13 (day thi) 148 10
14 156 8
15 162 6

N&u nhu d6 ting trudng chiéu cao khi budc vao thdi di€m diy thi
>75% niam tru6c d6 cho thiy ring co thé c6 thdi gian phat duc kéo dai,
va néu nhu d6 ting trudng chiéu cao < 25% cho thi'y cd thé c6 thdi gian
day thi ngdn.

Thdi di€m phat duc s6m ciing vdi thdi gian diy thi kéo dai 1a loai
hinh tuyén chon 1y tudng trong cdc mon thé thao nhuw mdn béng, dién
kinh, boi... 12 cdc mon doi hdéi VDV phdi c6 uvu thé chiéu cao, stc
manbh, stc bén...

Thsi diém phat duc s6m nhung thdi gian phdt duc ngin thudng
khong cho thdy VDV c¢6 ning luc sinh hoc 16n, tuy nhién néu da cé
thanh tich thé thao cé thé€ tuyén chon trong mdt s6 mon thé thao ma
tudi VPV khong cao nhu thé duc, clt ta, ném diy...

Thdi diém phdt duc mudn va thdi gian phat duc ngin cho thdy su
han ch& vé ning luc sinh hoc. Khong phai 12 loai hinh tuyén chon trong
thé thao. Bén canh d6. chiing ta cAn dya vao thanh tich tip luyén hién
thdi cia VDV khi tuyén chon chit khong chi don thuan so sdnh giita do
phdt duc va tudi ddi thong thudng.

Tuyén chon theo xu hudng cdc tinh trang nam tinh:

Céc tinh trang bén ngodi c6 xu hudng nam tinh cho thiy cd thé c6
ham lugng testosterone cao. Piéu nay rit c6 y nghia trong tuyén chon
cidc VPV nit. Khi xem xét vin dé nay chiing ta nén quan sit giita ki€u
hinh cia bd me va ki€u hinh clia con cdi. Xu huéng con cdi mang
nhitng nét tiéu bi€u clia b hoic me s& gdi y cho chiing ta ring vé sau
co thé tré s& c6 khuynh huéng phit tri€n theo xu hudng clia bd (nam
tinh) hoidc me (nit tinh). Cin chd ¥ t6i m&i quan hé gifta cdc tinh trang
vé nudc da, mau mit, khuén mit, ddng ngudi. N€&u can c6 thé xét tGi
mdi tuong quan cdc tinh trang di truyén clia th€ hé dng ba cho bd me
dé tim ra xu huéng phat trién.

Céc tinh trang bi€u hién xu huéng nam tinh:
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- Su phét trién clia 16ng téc, méng.

- Sy phit trién co bip.

- Giong néi, cach phdt am.

- Su phdt trién ctia y&t hau va cd.

- Hinh dang vai, mong, hong.

Tém lai, nghién citu vé dd phat duc trong cdng tic tuyén chon VDV
12 mot cong tac khong thé bd qua do nhitng thong tin c6 tinh du bio
quan trong ma né dem lai. Gitp chiing ta c6 thé phat hién sém nhitng
VDV c¢6 tiém ning sinh hoc 16n, kha ning dat thanh tich cao, rit ngin
thdi gian hudn luyén ciing nhu ti€t kiém trong cong tic dao tao.

D. PHUONG PHAP Y - SINH
TRONG TUYEN CHON TAI NANG THE THAO.

Thé thao dat dugc thanh tich cao khong nhitng phu thudc vio

phuong phdp, qué trinh hudn luyén, kj chi€n thuat, phuong tién k§y
thudt hién dai va tinh hiéu qué thuc hién cia VDV, ma chidng con phu

102



thuéc vao cic nguyén tic tuyén chon VPV. Do viy, trong cong tic
tuyén chon cdc VDV tii ning thé thao phai dudc nghién cifu va cé cic
phuong phdp mot cdch khoa hoc va chinh x4c.

Thyc tién trong huidn luyén da ching minh: “Ndng luc vdn dong
khong co thién tai thi khong thé gianh duoc thdng loi thé thao cao
nhdt”. Hoc thuyét di truyén clia ngudi da trd thanh cd s 1y luan tuyén
chon tai ning thé thao.

Tuyén chon thé thao 13 bién phdp nhiéu giai doan duwa chinh vao
kha ning VDV vé& hinh thdi, chic ning, tAim 1y k€ c3 k§ - chi€n thuit
phtt hgp v6i chuyén mon thé thao.

Tuyén chon thé thao 14 tdng hoa clia cic vin dé y — sinh hoc, tAim
1y, su pham. Thé thao 13 hién tugng xa hoi, cho nén tuyén chon thé
thao phai phit hgp véi van dé xa hoi.

Muc dich clia cong tic tuyén chon 1a qud trinh phdt hién kha ning
tiém tang va c6 trién vong clia thanh thi€u nién, diéu nay phai nghién
citu vé trang thai stic khde, thé luc, chifc ning sinh 1y, t& chi't van dong
t6t nhit c6 kha ning phat huy trong thé thao chuyén mon.

Tuyén chon thé thao 14 qud trinh thuc hién nhi€u bac bi€u hién
trong mdt nim, bi€u hién rd ring ti€ém ting thanh tich thé thao cao va
on dinh c6 trién vong & Ita tudi nhi ddng — thi€u nién. Bi vi, trong giai
doan dau clia cong tdc tuyén chon va dinh huéng c6 hé thdng va tir d6
xuat hién dic tinh — chiic ning hinh thai, dic di€m tdm 1y trong tip hop
mau § Ia tudi hoc sinh va tir @6 tim ra do6 tin cdy va nhitng kh3 ning
tiém tang to 16n s& dugc phat tri€n trong cdc trung tAm huin luyén,
trudng ning khi€u thé thao.

Hién nay, viéc st dung cdc phuong phdp tuyén chon theo qué trinh
tim dugc trong qua trinh cd thé, tit nhién qué trinh d6 phai trén co s&
bAm sinh va di truyén va sau d6 xay dung cdu triic phuong phap huin
luyén va ch€ do tap luyén.

1. CONG TAC TO CHUC QUA TRINH TUYEN CHON:

Khi tuyén chon tai ning tré thé thao nén st dung cic thanh qua
nghién ctfu y hoc — sinh 1y s pham tring hdp véi giai doan nhat
dinh qu4 trinh huan luyén thé thao.

Cidc giai doan tuyén chon phai tinh todn dén sy phat trién lta

tudi, cac test tim ra kh3 ning phan tng cd thé & cdc giai doan khic
nhau trong qud trinh phdt trién hinh thdi sinh 1y va kh4 ning van
dong. Tuyén chon phdi tinh d&€n kh4 ning hinh thanh va sy bi€n
dong theo thoi gian hoan thi€n cdc mdn cu thé, cling nhu phai tinh
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dén cdc hinh thdi cd ban, sy phat trién cic t6 chit ty nhién & cic
giai doan Itta tudi.

Cidc giai doan tuyén chon tii ning thé thao ndy lién quan dén
tinh lién tuc thdi gian trén con dudng phat tri€n trong cic mon thé
thao cu thé.

Nhi€ém vu tuyén chon phu hgp véi cac giai doan thuc hi€n, cic
phuong phdp su pham —y hoc — sinh Iy hoc.

Giai doan I:

Giai doan chon dau tién, con goi la giai doan tuyén chon sd bo.
Muc dich cd ban clia cong tic tuyé€n chon y — sinh hoc sd bo 1a:

Ti€n hanh x4c dinh trang thai sitc khoé céc td chit thé luc cla tré
em, loai trlr cdc em khong c6 kha nidng chiu dung lugng van dong
tap luyén.

Miic @6 phét tri€n sinh ly, ti€n hanh so sdnh cdc chi tiéu néi trén
vdi Ita tudi hoc sinh hoic tip hdp miu tuyén chon.

Qua thyc tién, nhitng em dudc tuyén chon & giai doan nay, qua
sang loc trong tip luyén, nhitng em dugc hoan thi€n s€ dudc gitr lai
G giai doan II.

Giai doan I1:

Giai doan nay goi la giai doan tuyén chon trién vong. P&i vdi
cic VPV dudc xdc dinh mdc dd phat trién thé luc va ciu tric hinh
thdi ti€p cin v6i mic do phat tri€n cd thé “tiéu chuin” so v4i chi
tiéu van dong ciia VPV cip cao trong mon thé thao d6.

Trong giai doan nay cin xdc dinh sy 6n dinh vé y thich d6i véi
cdc mon thé thao ma VPV d6 ua thich, chd y dén dang diic biét clia
mon thé thao wa thich d6 c6 kha ning ting thanh tich trong qud trinh
huin luyén (chd y dic di€m vé sinh 1y va tam ly).

Giai doan tuyén chon nay phdi kéo dai 2 — 3 nim. Trong qua
trinh d6 phdi tim hi€u nhip do phdt tri€n ty nhién t& chit thé luc
(thyc hién qua cdc test tuyén chon su pham) danh gid kha ning bdo
ddm ning lugng (diing cic test y — sinh hoc ki€m tra).

Chiing ta can hiéu ring nhip do phat trién tu nhién cé y nghia du
dodn rit quan trong trong giai doan huin luyén thé thao. Nhitng chi
tiéu tdng hop 1a qué trinh thu thip dién bién thanh tich th€ thao.
Mtic @6 bi€u hién hé thdng sinh 1y thich ¥ng v6i khdi lugng van

dong, cdc s6 liéu quan sat, ki€m tra y hoc c6 y nghia quan trong trong
giai doan tuyén chon nay. Dva vao d€ 1am thong tin suy xét tri€n vong
phdt trién thanh tich thé thao. Cac VPV tré & giai doan diy thi cla
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diéu chinh céc chi tiéu phat trién thé lyc ban dau va kha ning clia ho
trong giai doan tuyén chon, hoan thién bi€u hién hon so vdi giai doan
trudc d6. (chi€u cao cudi ciing qua diéu chinh theo giai doan bit diu
day thi.). B&i vi giai doan trudc diy thi bi€u hién rd rang nhat chiéu
cao cd thé “nhdy vot”. Trong giai doan niy cin kiém tra gidi tinh va
gi6i tinh di truyén theo tudi.

Giai doan I1I:

Giai doan tuyén chon cho VPV cip qudc gia va qudc t&€. VDV nay
cAn hiéu ring: cong tic huan luyén mic d6 nao dudc bdo ddm uu tién
clia giai doan trudc diy thi va day thi khi dat tudi trudng thanh, mic do
tuyét ddi nhu th& ndo dé phdt trién cdc t& chat thé lyc va kh3 ning
trudng thinh mic do phit hgp véi chi tieu “do ludng tiéu chuin” cda
VDV tuong lai. Trong giai doan nay kha ning phdi hop van dong, su on
dinh véi sy cing thing thé Iyc va tinh thin phan d4u dat thanh tich cao
c6 y nghia dic biét. CAn nhadn manh sy 6n dinh thanh tich cao trong céic
diéu kién khac nhau khi tham gia thi d4u.

Trong giai doan nay la giai doan hoan thién thé thao thong qua huin
luyén cing thing va quyé&t dinh vin dé dinh huéng thé thao chuyén siu
cu thé.

Trong nhitng mdn c6 chu ky, huan luyén siic bén chuyén mon theo
kha niing y€m khi va ua khi c¢6 y nghia hét sic quan trong. Trong nhiing
mon khong cé chu ky (k§ thuat phic tap) viéc hoan thién k§ — chién
thuat, sy phdi hgp van dong va cdc t6 chdt chuyén modn khic c6 y nghia
rit quan trong giai doan nay d€ thich hop vdi mon thé thao cu thé.

Giai doan 1V:

Giai doan nay la giai doan hoan thién:

Chuin bi cho VDV diy di cic t& chat thé Iyc chuyén mdn ciing cic
k¥ - chi€n thuat d€ thi ddu dat thanh tich cao.

Bi€u hién kh4 ning van dong c6 hiéu qud trong diéu kién tic dong
clia cdc test, giai doan nay VPV da hoan thién vé t& chat thé luc, c6 do
tin cAy vé sinh hoc va tdm ly khi du tuyén vao d6i thé thao dé thi dau.
IL. LUA TUOI VA CAC GIAI POAN TRONG TUYEN CHON:

D&i vdi nhitng mon thé thao c6 chu ky, Ita tudi tuyén chon & giai
doan diu la: 10 — 12 tudi, phi hop véi giai doan ddu chudn bi, phat
tri€n cong tdc huan luyén thé luc toan dién, cu thé 13 ning cao khi
ning cda hé thong bdo ddm ning luc phu hop khd ning dong héa va
hoat dong yém khi clia co thé. O 1¢a tudi nay su phat trién sifc bén
chung ty nhién t6t, & Ia tudi nay wu tién tuyén chon chi tiéu quan
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trong 13 sy ting trudng cd thé. Thong tin cdc chi tiéu ty nhién va mic
dd tuyét doi nhu cau oxy toi da.

Giai doan 2 1a : 13 — 15 tudi, giai doan huan luyén chuyén mon (cic
mon c6 chu ky). Trong giai doan nay, thanh thi€u nién c6 thé dat ding
cap III thé thao.

Giai doan 3 1a giai doan huin luyén chuyén mon sdu va gidi quyét
van dé dinh huéng thé thao, tudi tuyén chon 12 16 — 17 tudi.

Trong giai doan phat trién kha ning t8i da, stic bén chuyén mon (t6c
dd — sitc bén) va c6 lién quan d€n cac bién phdp st dung rong rii nhim
phdt trién ngudn ning lvc yém khi. Trong Ita tudi nay c6 kha ning
phét tri€n stiic bén chuyén moén va ti€n hanh tuyén chon cic VPV c6
kh4 ning va dat thanh tich cho cdc doi tuyén qudc gia.

Giai doan IV thudng 1a & tudi 18 — 20 khi cdc VPV dat thanh tich
cao va xuit sic.

Bdng 1.42. Bdng ké hoach tuyén chon VDV trong dao tao.

C4c chi tiéu Tinh lién tuc K& hoach tuyén chon
Ban dau | Trién Dy tuyén | Pdi quoc gia
vong qudc gia va qudc t€
Giai doan ddu |9-12 13-14 15-16tudi | 17 =20 hoic
tudi tudi hon
DPing cap Khong |Capl Dy bi kién | Kién tudng thé
ding tuéng va thao
cap dén kién tuéng
capl TT
Vi tri dat dugc | Trudng Chuyén boi tuyén
trong cdc ky nang sdu, doi
thi dau khi€u tuyé€n thanh
TT thi€u nién

IIl. CAC PHUONG PHAP VA CAC CHI TIEU TRONG TUYEN
CHON TAI NANG THE THAO.
Hién nay c6 hai phuong phdp chinh:
3. 1. Phuong phép kiém dinh:
Phuong phép ki€m dinh 12 phuong phdp tuyén chon VPV thong qua
thi ddu, nhitng VDV ¢6 kha niing tdt vé& cdc td chat thé luc, ki thuit va
c6 trién vong trong cdc mon chuyén siu. St dung phuong phdp nay can
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phai c6 thdi gian chudn bi khi VDV § trang thdi sung stc trudc va trong
giai doan thi d&u, dya vao kinh nghiém ctia huidn luyén vién va dugc
trudng thanh trong phong trao thé thao, nhugc di€m nay rit khé xac
dinh dugc tiém ning clia VDV va c6 dd tin ciy thdp. Phuong phdp nay
thudng sit dung va phd bién trong cdng tic tuyén chon VPV & cédc noi
thi€u c4n bo y — sinh hoc va céc trang thiét bi ki€m tra y hoc.

3. 2. Phuong phdp du bio trong tuyén chon di truyén:

Phuong phdp du bdo 1a phuong phdp dya vio cdc dic di€m hinh
thai, cdc t6 cha't thé luc ctia VDV va ngudi tham gia tip luyén d€ tim ra
nhitng tiém ning phit hdp véi mon thé thao chuyén siu. Tuyén chon du
bdo phdi ti€n hanh & tudi thi€u nién, sém hon giai doan kiém dinh, dva
vio kh3 ning tri€n vong, di truyén hoc cling véi su phat trién cic to
chat thé lyc hoic dic diém l¢a tudi, gidi tinh.

Phuong phdp ndy cin cé sy gidp d& clia hudn luyén vién trong viéc
thudng xuyén tim hi€u kh4 niing tic dong huin luyén va sinh hoc clia
con ngudi. Bdi vi tuyén chon du bdo phai dua trén cd s& 1y ludn va cd
s& khoa hoc clia co thé di truyén hoc va ning lyc van dong, chic ning
sinh 1y co thé trong qu4 trinh phat trién cd thé. Do vay, tuyén chon du
bdo phdi c6 diy dl cdc trang thi€t bi y — sinh hoc va céc thi€t bi chuyén
mon thé thao khéc.

Phuong phap du bdo phdi lvu y cdc van dé cu thé nhu sau:

- Du bdo dugc d6 tin cdy clia sy hoan thién thanh tich thé thao,
dua vao cd s mdi quan hé giita dic di€m hinh thdi, chic ning
trong cd thé€ vdi cong suat hoat dong ciia cic t& chat véi midc do
dat thanh tich trong cic mon thé thao chuyén siu.

- Nhitng chi tiéu hinh thdi chifc ning ctia hé thdng cd thé va cédc to
cha't thé luc ban diu 1am cd sd trong giai doan hoan thién sau
ndy. B&i vi @€ du bdo tot cAn phdi st dung cdc chi tiéu, t& chat
da kiém tra trudc d6 d€ so sanh va ddnh gid, nhat 1a cdc chi tiéu
rat khé phat trién (cdc chi tiéu c6 hé s di truyén cao) cé y nghia
rat 16n trong cdc mon thé thao cu thé.

- Su tuyén chon va dinh huéng thé€ thao phdi dugc hinh thanh tin
hiéu hinh thdi, chifc ning, tim Iy va dic diém.

- T6 chat thé lyc tot thanh “mé hinh “cho dic di€m titng mon thé
thao cu thé. C6 thé méi ddm bio cho viéc gidi quyét ding din
trong cdc van dé tuyén chon. Y nghia rat 16n clia né 1a ¢d s8 cho
su cAu tric cda qud trinh va hé thdng di€u khién trong qud trinh
huan luyén.
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Ciac chi tiéu tuyén chon phan 4anh dudc d6 tin cdy vé sinh hoc va
tim ly VDV va ching c6 ¥ nghia I6n trong viéc hoan thi€n va nang cao
thanh tich thé thao, dong thdi cé vai tro rat 16n khi st dung c6 hiéu qua
khd ning van dong, su hoat dong thuc hién hoan chinh, tiét kiém su
trao ddi chi't vd mitc do sinh 1y ctia VDV.

Su &n dinh vé tAm sinh 1y ¢6 vai tro 16n ddi véi tdc dong bén ngoai
va dudc coi nhu nhin t& hai hoa vdi bi€n d6i mdi trudng bén trong co
thé khi cd thé bi tic dung thé luc va thin kinh ciing thing.

Mo hinh tuyén chon VDV cép cao cé siic bén khdc nhau trong
huén luyén:

+ Trang thai siic khoé.

+ Hé thdng tudn hoan : bi€n ddi thich &ng v6i ciu tric chic ning

tim mach.

+ Kha niing wa khi, y€m khi cla chifc ning tim mach trudéng thanh

(lactic va dudng phan).

+ Tinh ti€t kiém chifc ning hé than kinh thuc vat va trao d6i chat,

ndng do6 axit lactit trong mdu khi thuc hién cic test véi cudng dd toi

da, gin t3i da, ning lugng Sn dinh cong sudt mach O,, duong lugng,
thong khi/ O, ....

+ Tinh 6n dinh cd thé diéu khién hoat dong cd.

+ Kha ning hoi phuc, toc dd hodi phuc céc chi tiéu thé luc, than kinh

thyc vat, sinh hoéa...

+ Miic dd kha niing thé luc test khong chuyén biét: “test PWC 170

va test chuyén biét” ddnh gid tdng hop khi ki€m tra két qui tip

luyén va thi dau.

- Khi xdc dinh cdc nguyén tic tuyén chon trong cdc mon thé thao
riéng 18, diéu quan trong 12 c6 nhu cidu khoi lugng, tinh chat
nghién cttu toan dién vin dong trong huin luyén va thi ddu. Yéu
cAu nay phai phit hdp v6i moi trinh d6 1¢a tudi cla thanh tich thé
thao.

Phuong phap du bdo trong tuyén chon gom cic phuong phap sau:

3. 2. 1. Phuong phdp tuyén chon gia toc:
Phuong phdp tuyén chon gia tdc 12 thong qua diéu tra gia tdc ngudi
dudc tuyén chon, xdc dinh tinh trang dic biét trong gia toc c6 yéu td di
truyén hay khong? nghién cttu cdc hinh thitc va quy luat di truyén.
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Phuong phdp nay 12 co s& 1y ludn cda di truyén tinh trang da gen mau
chdt cia phuong phdp diéu tra pha hé.

Diéu tra pha hé 12 phuong phdp nghién cifu quan trong cla di truyén
co thé con ngudi. N6 gitdp cho chiing ta xdc dinh mot gia dinh nao d6
khi nghién cttu dic tinh clia d6i tugng nghién citu. Chiing ta diéu tra
mdt gia dinh c6 mdi quan hé giita truc hé va quan hé gia toc.

Khi ti€n hanh diéu tra pha hé, ti€n hanh tuyén chon ddi tugng cin
cin ct tinh hinh ma ching ta can tim hi€u c4c tinh trang xuit hién trong
vai th€ hé, do d6 ciing can tim hiéu tinh hinh hoan c4nh trong va ngoai
doi véi ban than doi twdng va ngudi than cin, thyc nghiém nghién citu
xu huéng phét trién sau khi tuyén chon d6i tugng va kha ning dat mifc
dd cao va xdc dinh nén tuyén chon hay khong?.

Khi ti€n hanh diéu tra phd hé cin chi ¥ cic diéu sau:

- Piéu tra ph3 hé khong chi gi6i han & b6 me, ma ci t3 tién, Ong

ba, anh chi em (b6 me td tién 3 ddi).

- Khong nhitng diéu tra truc hé ma can phai diéu tra hé than thudc
nhu ciu, di...

- Ngoai viéc tim hi€u tinh trang chd yéu ma con phai tim hi€u tinh
hinh tinh trang khac c6 li€n quan véi ching.

- Diéu tra phdi chic chin, nim rd tinh hinh va hgp tdc v6i nhiéu
ngudi dé€ mang tinh hiéu qud, thuyét phuc va chinh xdc.

- Khi diéu tra cin st dung phuong phdp két hgp gifta “ phuong
dién” va “ ham diéu”, c6 bi€u miu va thuc hién tdt trong viéc
ghi chép.

3. 2. 2. Phuong phdp tuyén chon hé sé di truyén:

Ngoai vi€éc van dung cdc tinh trang hinh thanh nén ning luc van
dong roé rang cla d6i tugng ki€m tra, con thong qua ki€m tra quan sit
cdc tinh trang c6 mdi quan hé huyét thdng ddi véi bd me, t6 tién noi,
ngoai co thé xdc dinh niang lyc vadn dong mot vai mat nao dé clia ngudi
duge ki€m tra.

Phuong phép tuyén chon hé sd di truyén ngoai viéc cin ¢t vao su di
truyén da gen nhiéu tinh trang d€ tuyén chon. Do hé s& di truyén cla
céc loai tinh trang hinh thanh ning luc vin dong dudc nhiéu gen ki€ém
sodt c6 khdc nhau, c6 tinh trang do nhin t& gen Ia chii yé&u, ¢6 loai do
moi trudng anh hudng 1a chinh, con c6 loai do cad hai tinh trang tic
dong. Do d6 hé s6 di truyén quyét dinh cdc loai tinh trang ning lyc van
dong bi€u hién c6 su cdc biét 16 rang. Cung hé so di truyén cda mot
tinh trang c6 loai khdc biét gidi tinh va ching tdoc. Nghién ciu hoc
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thuy€&t di truyén d6i v6i sy hinh thanh cic tinh trang cla ning luc van
dong con phat hién hé sd di truyén cd thé vé sinh ly, sinh héa va hinh
thdi ra't cao.

Phuong phdp tuyén chon hé so di truyén nén xdc dinh hé s& di
truyén clia vai tinh trang hodc mot tinh trang ndo dé cla ngudi dugc
tuyé€n chon va chd y&u d€ tham khio. N6i chung céc tinh trang c6 hé s6
di truyén cao, tinh &n dinh cang 16n thi kha ning dy bio cang cao, cic
tinh trang c6 hé so di truyén thip dudi 50% thi khong st dung phuong
phap nay.

3. 2. 3. Phuong phdp tuyén chon giai doan:

Phuong phdp tuyén chon giai doan 13 qud trinh ti€n hanh thuc
nghiém phan tich sy phdt trién cdc doan tinh trang tao nén kha ning
van dong va tinh di truyén cdc giai doan doi véi giai doan phat duc
trudng thanh vdi sy twong quan clia chiing d€ du bdo ning lyc van dong
trong tuong lai va mifc do thi dau thé thao c6 khd ning dat dudc cla
VDV. Piy 13 phuong phap tuong d6i thudng dung dé€ tuyén chon nhan
tai th€ thao.

Ly luan vé phuong phdp nay 1a cin ct vao quy luit thdi gian lam
thay d6i sy phat trién cdc tinh trang di truyén. Sy di truyén tao nén
ning luc vin dong tuy ring 12 i ning nhung khong phdi hoan toan
bi€u hién sau khi sinh ra. B&i vi cdc nguyén nhin sau:

- Tinh trang di truyén tao thanh kha ning van dong c6 tinh troi va
tinh 1in, cd thé nhin tir mdt gen nio dé cha ddi truc va biéu
hién tinh trang tuong ¢ng va lai xuit hién & dSi con thd hai va
tha ba.

- Sy di truyén tinh trdi va trong mot giai doan phat tri€n Ita tudi
nh4't dinh xud't hién wu th€ di truyén tinh trang tai ning tao ning
luc van dong, tinh troi bi€u hién bién di c4 thé vé phuong dién

hoan canh, gidi tinh va dan toc.

- Toc dd phat trién clia mot cd thé khong giong nhau, thdi gian duy
tri sém — mudn khong gidng nhau. N6i chung khi tuyén chon phai
quan tim dén hinh thitc kéo dai sy phat duc bit diu binh thudng.

Trong qud trinh trudng thanh clia con ngudi vai trd cla nhin t& di

truyén va nhan td mdi trudng 16n nhd ciing ting theo va thay ddi theo
Ita tudi.

Khi tuyén chon theo phuong phip giai doan chiing ta can chd y

nhitng di€m sau:
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- Cin ctf vao két qud do dac ddnh gid trinh do phat duc cla doi
tugng tuyén chon, xdc dinh phan loai sy phat duc truéng thanh dé

- Cin cif vao két qua thuc nghiém d€ xdc dinh thdi k¥ min cdm va
giai doan phdt tri€n cla qud trinh phdt duc mdt tinh trang hoic
vai tinh trang cla sy phdt trién cd thé. Pay 1a mot trong nhitng
diém quan trong ctia sy tuyén chon giai doan.

- Trong céc giai doan tuyén chon khic nhau nén chd y d&n dic
di€m tinh khong &n dinh va tinh thdng nhit giita phat duc va
trudng thanh, ciAn xem xét d&€n tiém luc bi€u hién giai doan clia
céc tinh trang tao nén ning lyc van dong, xem xét xu th€ va tinh
lién tuc phat trién trong qud trinh phat duc.

3. 2. 4 Phuong phdp tuyén chon cdc chi tiéu hinh thdi.:

Co thé hinh phui hop ciing 13 mot trong cdc y&u td quan trong gép
phan cho phép VDV dat thanh tich cao, xuat sic trong mdt mon thé
thao cu thé. Do dé trong tuyén chon tii ning tré trong mon thé thao cu
thé, cAn phai nim dugc dic di€m thé hinh cda ddi tugng, trong d6 cé
cic chi s6 chiu sy chi phdi cao ctia y&u td di truyén. Cu thé 1a cdc chi
sO sau:

Chiéu cao, cAn ning, chiéu dai sdi tay, chiéu dai tay, chiéu dai chan
(H, B, C), chiéu dai cazlng chan A, dai gin Asil, dai vom ban chin, rong
vai, rong chau, rong hong, dai cing chan, dai ban tay, rong ban tay, dai
ban chin, rong ban chan, vong nguc trung binh, vong canh tay co cirng,
vong cénh tay th3 16ng, vong dui, vong cing chin, vong c6 chin, do
day n€p md dudi da..

Bdng 1. 43 .Hé s6 di truyén cdc ddau hiéu hinh rhdi co thé nguoi.

Di truyén % Céc dau hiéu hinh thai
85 —90% Chiéu cao cd thé, chi€u dai tf chi
80 — 85% Chiéu dai than, dui, czzing chian va tay
70 — 80% Trong lugng co thé, rong hdng, dui, chin
60 — 70% ROng vai, cing chin
Dudi 60% Vong dii, cing chin, tay va vong hdng
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Céc dung cu chii y&u st dung khi do co thé ngudi.

- Thuoc thtfng: Dung cu do 1a thudc nhan hoc Martin (Anthropometre
de Martin), thudc thfmg, dai 2m, chia chinh xdc dén trng 1mm.

Trong trudng hdp khong cé thudc chuyén diung, cé thé khic phuc
bing cich st dung bic tudng hoic cdt thing ding, dung thudc ddnh
diu cdc mdc kich thude 1én tudng hodc dinh truc ti€p thude 1én d6 rdi
diing ¢ - ke d€ do chiéu cao.

- Thudc cong Ion: (cdn goi la compa cong 16n): Thudc dudc ciu tao
nhu mot chi€c compa c6 2 nhdanh cong va mot thanh ngang. Trén thanh
ngang c6 chia cdc kich thugc ding vdi khodng cdch giita 2 ddu nhdnh
cong cia thudc. Thudc dude ding dé€ do cic dudng kich (cic bé rong,
bé day), dd dai clia cdc doan chi. Po chinh xdc d&€n 1mm va cong nhd
do dugc cdc khodng cdch d€n 50cm.

- Thudc cong nhé: (con goi la compa cong nhd): Thudc ndy c6 ciu tao
nhu thudc cong 16n, nhung chi do dudc cidc khodng cdch khong qua
30cm. Thudc nay dugc ding dé€ do cic khodng cich ngin, cdc do day
cta cic xudng 16n.

- Thuéc ddy: Thude dai tir 1,5m dén 2m, dudgc chia chinh x4dc dén tirng
Imm (c6 khi chia nhé 0,5mm). Thu§c dugc 1am bing vai son hoic kim
loai. Thudc bing vai dugc dung d€ do cdc chu vi clia co thé.

- Thuéc do do day nép mé duéi da: (kaliper). Hién nay c6 khodng 500
loai thudc dudc ché tao d€ do dd day nép md dudi da. Tuy nhién loai
thudce thudng dung cong dung nhat 13 loai Harpenden véi céc thong s&
k§ thuat sau: Dién tich ti€p xtic véi nép do 12 90mm. C6 4p luc c6 dinh
1én nép khi do 13 10g/Imm?, ¢6 thé do chinh xdc tdi 0,lmm. Theo quy
udc chung, dd day né€p md dudi da do dugc gdm 2 1an dod day thuc cla
nép.

Ngoai cic loai thuc k& trén, cic loai lyc k& (dung dé do stic manh
cdc nhém co), thude do do linh hoat clia cdc khdp ciing dudc x€p vao
s6 cic dung cu dung trong do ngudi.

Mot sé di€m can thiét khi ti€n hanh do dac:

- Co thé con ngudi gdm 2 nira ddi xiing (phdi va trdi). Khi do, chi
can do mdt bén va thudng 12 bén trdi. Khi cong bd két qua do
cAn phdi néu rd 1a do & ni¥a bén nao d€ tién viéc so sanh va dinh
gia.
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- Pé€ két qua do dugc chinh xdc, cin tin dung do tryc ti€p, han ch&
mifc t6i thi€u trang phuc cia ddi tugng, vi thé trang phuc thong
nhi't 13 quin 40 16t.

- Khong dé€ sai s6t ki thuat, va ghi chép trong qud trinh do, néu
hoai nghi can phai do lai.

- Khi ti€n hanh kiém tra va do dac d6i tuong cin phdi thong nhat
thdi gian, thudng 13 budi sang.

Ky thuat do cac chi tiéu hinh thai thuong dung.

a. Chiéu cao ditng: Chiéu cao ding c6 do di truyén rat cao ( nam 75%,
nit 92%), phu thudc nhiéu vao di truyén chiing toc va gia tdc. Chiéu cao
ting trudng nhanh & tudi diy thi: Nam tir 12 — 15 tudi, nit tr 10 — 13
tudi. Sau 17 tudi chiéu cao chim ph4t trién.

Chiéu cao ciia van dong vién 1a uu thé trong thé thao. Vi thé, chiéu
cao 1a chi s& rat quan trong d6i v4i sy hinh thanh va phat tri€n tai ning
thé thao, nén trong tuyén chon khong nhitng phai xdc dinh tiéu chuin
cho tirng Itfa tudi ma con phai 4p dung cdc bién phap du bio cho dugc
chiéu cao t6i da ctia ddi tudgng s& dat dugc & tudi trudng thanh dé phu
hgp v61i mon chuyén sau.

Khi do, thu§c phdi vudng géc véi mit san, doi tugng do phai ding

thang, dudi hét ciac khép sao cho hai gét chan, hai mong, hai vai va u
chdm nim trén mot mit phing, cham vao tudng (4 cham), mit nhin
thdng phia truSc. Piém do tir mit phang cla sin d&€n di€m cao nhit cla
dinh ddu cda ngudi dugc ki€m tra.
b. Cdn ndng: Dung can kiém tra siic khoé, cin chinh xdc dén 0,1kg.
Khi diing cin ban, cin cho d6i tugng ngdi trén ghé& dit truSc ban can,
sau d6 dit 2 ban chan Ién ban cin réi m&i ding han 1én. CAn ning cla
co thé 1 tong trong lugng cda cdc thanh phan vat chit cidu tao nén nd.
Cédc nha khoa hoc TDTT ngoai viéc quan tAim dén cin ning con phdi
quan tAm dén ty trong lugng cia td chifc tich cuc cia cd thé. TS chic
tich cuc 1a t8 chifc tham gia trong qua trinh trao d6i chit va ning lugng
vio cic hoat dong thé lyc. P6 chinh 1a phin trong luong ciia cd thé
khong gém trong lugng md cda cd thé. So véi cin ning, trong luong td
chitc tich cuc c6 tuong quan chit véi thianh tich thé thao hon.

Pé€ xdc dinh trong lugng t6 chic tich cuc ngudi ta da xay dung nhiéu
phuong phdp, nhung phuong phdp thong dung nhat 13 xdc dinh trong
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lugng md clia co thé sau d6 14y cin ning clia co thé trir di trong luong
dé.

CAn ning ctia co thé con 12 mot s6 do dugc dung d€ két hop vdi
nhiéu s6 do khdc d€ tinh ra nhiéu chi s6 hinh thdi c6 y nghia.

c. Chiéu cao ngoi: La khodng cdch do tir mit gh€ ngdi t6i dinh dau.
Than trén clia ngudi do phai ngay ngin trén mot ghé phing, lung thing,
hai vai mong va u chAim nim trén modt mit phing.

Tur s6 do nay , ddnh gid dudc doi tugng c6 than trén dai hay ngin so
vdi than dudi. Thong thudng trong cdc mon thé thao, khong tuyén chon
nhifng ngudi c6 than trén dai hon than dudi.

d. Chiéu dai sdi tay: 13 khodng cdch giita 2 ddu ngén tay gifta ( ngén
thit 3) khi hai tay giang ngang va dudi hét cic khdp. PE do chiéu dai
sdi tay, tay ngudi bi do ddng 1 vai huéng vao tudng, 2 tay giang ngang
va song song v4i mit dat, 1 dau ngén tay thit 3 cham tudng, ta chim
di€m 0 cta thuc vao tudng va cho nhdnh ngang cla thudc trugt dén
didu ngén tay thi 3 clia tay kia. Hodc c6 thé st dung phuong phap khic
12 ding mot ban hoc dii, 14y mot dau ban lam di€m 0 va ddnh diu ti€p
cidc d6 dai & canh ban (theo chiéu dai clia ban). Yéu cAu ngudi bi do
phdi giang tay va 4p sdt nguc xudéng ban, 1 dau ngdén tay thi 3 dit &
di€m 0, do dai sii tay chinh 1a kich thudc doc dudc tai diém cham ban
clia dau ngén tay thit 3 cla tay kia.

e. Chiéu dai tay: La chiéu dai tif mdm ciing vai dé€n dau ngdn tay thi 3
khi tay dudi thing doc theo than ngudi. Khi do, yéu ciu d6i tuong ding
tu thé ngay ngin, tay dudi thing, dit di€m O clia thudc & ngay dau ngén
tay thit 3 va kéo thu6c t6i di€ém mdm ciing vai.

f. Chiéu dai chén:

- Chiéu dai chdn H: La dd cao tir sin ditng dé€n mao chau khi ngudi
ding thing. P do nay cho bi&t do cao ciia khung xudng chiu.

- Chiéu dai chdn A: La dd cao tir san ditng dén gai chiu tru6c trén khi
ngudi ding thing. P cao nay cang 16n, ning dui cing cao, bién do
hoat dong ctia chin cang rong.

- Chiéu dai chdn B: La dd cao tif san ding dén mau chuyén 16n khi
ngudi ditng thing. P9 cao nay dudc coi 1a chiéu dai cda chan.

- Chiéu dai chdn C: La dd cao tir san ditng dén ngdn mong khi ngudi
ding thing. PO cao nay khi so véi dd dai chan B cho phép ta bi€t mong
cla ddi tugng gon hay xé.

Ngudi ta c6 th€ xem xét 4 chiéu dai trén d€ xdc dinh hinh ddng cida
chiu hong. N&u goi di€m mao chiu la H, di€ém gai chiu trudc trén 1a
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A, di€ém mau chuyén 16n 1a B va di€m & ngdn mong 1a C thi cin tuyén
cdc doi tugng c6 1a : BH = BA = BC. Néu BH I6n tic 12 hong c6 hinh
ludi cdy, khong thuin 1di trong van dong do viéc nang dui rat khé khin.
g. Dai cdng chdn:: L dd cao tir sin diing d&€n khe khSp gdi khi cing
chan ding thing géc v6i mit san ding.

h. Dai gan A — sin: La d6 cao tir san ditng dén ti€p giita gin a — sin va
cd sinh d6i. Trong trudng hop khé xdc dinh ti€p diém d6, yéu ciu doi
tugng kiéng gét, danh dau diém d6 va sau d6 cho d6i tugng trd lai tu
thé& do, do tir mit san dén di€m da ddnh dau.

Dai gan A —sin x 100

Chi s& vé gan A —sin

Dai cang chan A

Vong ¢ chan x 100

Chi s§ vé gan A —sin
Dai gdn A - sin

Do 16n ciia chi s6 trén ty 1& thudn véi do dai cla gin A — sin va
cang 16n cang chiing td gin A — sin cang dai, rat can cho sitc manh
trong giAm nhdy, dap sau va ciing &€ phong chan thuong.

i. Dovom ban chdn: La dd cao tif mit san ding dén chd cao nhit clia
mu ban chian. Ta c6 thé do d6 cao nay bing thudc thing cé nhdnh
ngang.

Cao vom ban chan x 100
Chi s6 voOm ban chan =

Dai ban chan

Chi s& nay cang nhd thi ban chin cang bet, khong cé 1gi trong viéc
sttc nhanh, manh trong huin luyén thé thao.
k. Rong vai: La khodng cdch gitta 2 mém clng vai.
l. Rong chdu: La khoang cach giita 2 gai chiu truGc trén.
m. Rong hong: La khodng cich giita 2 mau chuyén 16n.
n. Dai ban chédn: La khodng cich tir sau gt chan dén di€m xa nhat
ctia cdc ngén chan. (ngén thi 2).

115



0. Rong ban chdn: La khoiang cach tir khe ngoai cia khdp ban chin
vdingén 1 d€n khe ngoai khép ban chan véi ngdn 5.

p. Dai ban tay: La khodng céch tir ngdn cd tay d&€n dau ngén tay thit 3
khi ban tay chum va dé ngita trén ban.

g. Rong ban tay: La khodng cach tir khe ngoai clia gilta ban tay véi
ngon tht 5 t61 khe ngoai khGp giita ban tay v6i ngén thit 2.

r. Yong nguc trung binh: LA chu vi 1ong nguc dudc do & trang thai
binh thudng, thuéc di ngang qua 2 nim vi véi nam, di ngang qua ngin
trén tuyé&n vi ddi véi nit. DE k&t qua chinh xdc, c6 d6 tin cAy hon ta do
chu vi 16ng ngyc khi hit vao hét sitc va thd ra hét sitc r6i tinh trung binh
cOng.

s. Vong cdnh tay co cing: La chu vi cdnh tay do dudc khi tay dua
thing vé trudc, ban tay nim chit va dp chit vio phia cdnh tay.. Po §
chd phinh to nhi't va dit thudc vudng géc véi truc cdnh tay.

t. Vong cdnh tay thd léng: Cinh tay tha 18dng dé€ doc theo thin, do §
bung cdnh tay, ddt thudc vudng gbc vdi truc canh tay. So sanh chu vi
cinh tay co citng va tha 1dng ta bi€t dugc sy phat trién clia cic co &
cénh tay.

u. Vong dui: Ngusi dugc do ding thing. Vong dui dude do ngay &
ngin mong.

v. Vong cdang chdn: Ngusi dudc do ding thing. Vong cing chan dudc
do ngay & bung cing chan.

w. Vong cé chdn: La chu vi chd nhd nhat clia ¢d chin, c6 chdn cang
nhé than tién cho viéc di chuyén cang nhanh.

x. Nép mé dudi da & bung. NEp nim doc, nim & dudi ron lcm va léch
sang bén khoiang 3 — 5 cm.

Cdc chi s& gidn tiép danh gid hinh thdi va thé lyc:

Céc chi s6 gidn ti€p nhan tric trong ddnh gid mitc d6 phat trién thé
lyc chinh 12 moi lién hé giita cdc thong s6 nhan tric. Cdc chi s6 dudc
tinh todn mot cdch tuong d6i don gidn, do tin cdy va tinh thdng tin cao
nén dudc st dung rong rdi. Tuy nhién vin c6 nhitng han ch€ nhu két
qua ddnh gid cla cdc chi s6 dudc nghién citu trén doi tugng rat khic
nhau, nén khi ddnh gid can phai chon loc.

Céc chi s6 thudng st dung trong ddnh gid su cAn ddi co thé:
- Chi 56 thén :
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’ Chiéu cao ngdi x 100
Chi s6 thin =

Chiéu cao tuong xitng

- Ngudi c6 than ngin dudi 50,9.
- Ngudicéd thinvowa 51-529
- Ngudi c6 than to trén 53.

- Chi 50 skelic:

’ Chiéu cao dai chi dugi x 100
Chi s0 Skelic =

Chiéu cao ditng (cm)

- Ngudi ¢6 chian ngdn dudi 84,9.
- Ngudi c6 chan vira 85 — 89,9.
- Ngudi c6 chan dai trén 90.
- Ngudicé chan rat dai trén 100.
Chi s& Skelic & ngudi Viét Nam.
Bdng 1. 44. Chi s6 Skelic nguoi viét nam

Loai chian Nam N
Chan rit ngin <833 <78
Chin ngidn 83,4 —87.8 78,1 — 82,7
Chian vira 87,9-923 82,8 — 87,4
Chan dai 92,4 -96,8 87,5-92,1
Chan rat dai > 96,9 > 92,2

- Chi 56 tong hop C (Wutscheric — 1966, Tihel — 1968).

Chi s6 nay nhim xdc dinh cédc chi tiéu chiéu cao va kich thuéc co
thé c6 moSi quan hé sy phat tri€n thé Iyc va thanh tich thé thao. Chi s6
nay c6 cong thitc sau:

[Trung binh cong x chiéu cao] (cm?)

Chi s6 tdng hdp C =
[y&u t& canh tay x y&u & dii x cin ning] (cm’kg)

Trong dé:
Trung binh cOng = ROng vai + rOng hong
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- YE&u td cdnh tay = dai chi trén x vOng cdnh tay.
- Y&u td dui = (dai dui + dai cing chan ) . vong dui.
- Panh gid: Néu CSTHC (chi s6 tdng hgp C) = 5 1a thi€u nhi va
thi€u nién. CSTHC = 1 12 & tudi trudng thanh.
Chi s& nay c6 thé danh gid cidc dang ciu tao cd thé. Vi du: Cic em
& dang c6 chi s& nhd ngugc lai chi s6 16n thi & dang manh khénh, chi s6
nay con c¢6 mdi twong quan nghich véi chiéu cao (r = - 0,83) vdi can
ning (R= - 0,94) chi s6 con c6 mdi quan hé véi diu hiéu day thi (nam r
=-0,59, nit r=-0,74) véi tudi xuong (nam = - 0,59, nit r = - 0,72).
- Chi 56 Broca — Brugseh: LA chi s6 phdn 4nh mdi lién hé giita trong
lugng (P) va chiéu cao (h) do bing cm.
P =h - 100 (kg) khi h trong khoang 155 — 165cm.
P =h - 105 (kg) khi h trong khoang 166 — 175cm.
P =h - 110 (kg) khi h trong khodng > 176cm.
- Chi s6” Quetelet: La chi s6 phidn 4nh mdi lién hé giita cAn ning va
chiéu cao dudc tinh theo cong thifc:
Chi s6 Quetelet dugc tinh theo cong thifc sau:

Trong lugng (g)

Chisd Q= .
Chiéu cao (cm)

Chi s6 Quetelete phdn 4nh quan hé tuong tdc hgp 1y giita yéu to
moi trudng va yé&u td di truyén trong qué trinh trudng thanh phat duc
clia cd thé con ngudi. Chi s& Quetelet qua 16n hoic qud nhd déu
phdn 4nh tré em phdt trién khong binh thudng, mit cAn bing (qud
béo hoic qud gdy) , bat 1gi cho sy hinh thanh va phdt trién ning luc
van dong, thich &ng v6i LVD 16n. Chi s6 ting theo Itta tudi, ngudi
trudng thanh vao khodng 350 - 450. N&u chi s& nay 16n thi bi€u hién
co thé to, béo phi, n€u chi s& nhé thi ngudi giy dm .

K&t qua dugc ddnh gid trung binh vao khodng 370 — 400gam ddi
v6i nam; 325 — 375gam d6i véi nit; d6i vSi tré em 15 tudi: nam khodng:
325gam; nit: 318gam.

- Chi s Pignet: La chi s6 ddnh gid mdi tuong quan giita chiéu cao véi
can nang va chu vi vong nguc. Budc tinh theo cong thitc sau:
P,=h—(P+v)

Trong do:
Pi: Chi s6 Pignet.
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h: Chiéu cao.
v: Vong nguc trung binh (cm).
P: Can nédng.
Bdng 1.45.  Két qud dugc ddnh gid nhu sau:

Phanloai |Hing s& sinh|Lé gia Khai, Bui| Nguyén Nudc ngoai
hoc VN (1967) | Thu (1969) Quang Quyén
Nam | N (1969)
Cuckhde | 209-24,1 <22 <12 <23 <10
Rit khde 242 -27,1 22-27 | 12-17 | 23,0-289 10- 15
Khde 27-32 | 17-22 | 29,0-349 15 - 20
Trungbinh | 275-339 | 32-39 | 22-29 | 350-41,0 20 - 25
Yé&u 39-47 | 29-37 | 41,1-47,0 25-30
Rit yé&u 340-372 | 47-56 | 37-46 | 47,1-53,0 30 - 35
Kém 37,3 -40,5 > 56 >46 > 53 > 35

- Chi 56’ QVC: La chi s& quay vong cao (tic gid Nguyén Quang Quyén
va cong su) nghién ctu trén doi tugng 18 — 25 tudi. Pay ciing 1a chi s
ddnh gia ti 1& giita chiéu cao v6i bé ngang clia cd thé, dugc tinh theo
cong thitc sau:

Q = h (cm) — (vdng ngyc hit vao hét stc + vong dui phai + vong cénh tay co).

Két qud dugc ddnh gid nhu sau: Bdng 1. 46

RAt tOt Tot Trung binh Yé&u R4t yéu
Q<4-19 | Q<-2-79 Q=8-14 Q=14-20 Q> 20

- Chi 56 Eris — man (A): Pay 1a chi s6 ddnh gid md&i quan hé giita chu vi
vong nguc véi chiéu cao, dugc tinh theo cdng thic:
A = Chu vi vOng nguc trung binh — Y2 cao.
Két qud dugce ddnh gid 1a trung binh n€u A = 5 d6i v6i nam;
véinit A =3.

3. 2. 5. Phuong phdp tuyén chon vé sinh Iy
Chifc ning sinh 1y 12 @€ chi mitc do chiic ning sinh 1y clia cd thé va
cdc cd quan, xu hudng phat tri€n va tiém ning cda né. Tuyén chon
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nhin tai vé mit sinh 1y 12 trén cd s nghién citu trang thdi chiic ning
sinh 1y clia ngudi tuyén chon, trong tAm nghién ciu sdu sic xu huéng
phét trién, tiém luc cd niang sinh 1y dudi dnh hudng cia nhin t6 moi
trudng nhit dinh va trong pham vi giéi han clia di truyén. Noi dung
nghién citu cu thé 1a:

- Nhitng nhan t5 4nh hudng chitc ning sinh 1y cta co thé con
ngudi, moi quan hé clia né véi ning luc van dong.

- Nghién cttu trang thdi chic ning sinh 1y cda cdc hé thdng co
quan chd y&u c6 quan hé mat thi€t v4i ning lyc van dong dat &
mifc cao nhat dudi tdc dung cia viéc huan luyén c6 khoa hoc..

- Lua chon cdc chi tiéu tuyén chon sinh 1y thich hop va phuong
phdp du bdo.

3.2.5.1. Kiém tra cdc chi tiéu chiic ning tim — mach:

Hé tim mach bao gém tim va cdc hé thdng mach mau trong cd thé
v4i chiic ning van chuyén mdu, trao d6i chit va cic dudng khi trong t&
bao.

Khi tic dong mot lugng van dong d6i vSi co thé con ngudi, hé tim
mach cé nhitng bi€n d6i nhim d4dp &ng nhu cAu mdu va oxy trong qud
trinh hoat dong. Nhitng 4nh hudng ndy bao gdm anh hudng lau dai dén
hé tim mach trong trang thdi yén tinh va dnh hudng tdc thdi trong hoat
dong co. Nhitng bi€n ddi thich nghi ctia hé tim mach xay theo hai chiéu
huéng d6 1a bi€n ddi vé cdu triic va bién ddi vé chiic ndng. Hé thong
dong mach ting su dan hodi va do cing, cic mao mach day 1én lam
tdng qua trinh trao chat gitta mdu va t€ bao. Cdc cd clia hé thdng tinh
mach dugc phat tri€n, d6 dai tinh mach ngdn lai, cdc van tinh mach
phét trién vé ciu tric va chifc ning 1am cho t6c dd hdi mau dién ra
nhanh hon.

Nhitng dnh hudng tdc thdi ciia viéc tdp luyén vira 1a hé qua cia
nhitng 4nh hudng lau dai, vira 12 dong luc thic ddy d€ tao nén nhitng
bi€n d6i lau dai cda hé tim mach. Vi th€ hoat dong thé duc thé thao lau
dai lam thay ddi cdc chi sd va tinh chdt hoat dong ctia hé tim mach.

a - Tan sé6 mach (lén/phiit):

TAn s6 mach dip ciing thudng goi 12 nhip tim, 12 tin s& co bép
theo chu k¥, c¢6 tinh cd hoc ctia tim, dudc bi€u thi bing s& chu ky co
bép clia tim trong thdi gian 1a mot pht.

Tan s6 mach dip 1a chi s phdn dnh gidn ti€p hoat ddong clia tim.
Trong y hoc thé thao diing nhip tim dé danh gid chifc ning cia tim,
ddnh gia dic tinh cua bai tdp thudc ving ning lugng nao (va khi hay
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y&m khi). Pdnh gid dudc luong van dong clia bai tap...
Phuong phdp do tan s6’ mach ddp (nhip tim) :
Duing ngén trd va ngén giita bit mach tai 1 trong cdc vi tri sau:

Pong mach c6 tay trdi (trén nén xuong quay); dong mach cd; vi tri

mom tim nguc trdi do bing 6ng nghe.

- Nhip tim co sé (d€m 15 gidy x 4). Po sing sé6m vira tinh day, chua

xudng giudng goi 1a mach co s8, né phdn 4nh mic do trao ddi chat

cd sG .

- Nhip tim yén tinh (d€m 15 gidy x4). Nhip tim do trudc van dong.

Khi do phai d€ VPV ngdi yén tinh 10 phiit trudc khi do.

Nhip tim nghi trong vin dong (d€m 10gidy x 6).

- Nhip tim nghi giita cdc ldn Idp lai. Po sau khi k&t thic nghi gitta

cdc 1an 1ap lai hay dudc goi 12 nhip tim trude 1an 14ap lai ti€p theo

(thdi gian nghi c6 thé 1a 30 gidy, 40 gidy hodc 60 gidy...tuy cu ly,

nhim niang cao AL va kha niing chiu dung AL)

- Nhip tim nghi gifta cdc ndi dung bai tdp. Do nhip tim sau khi két
thic nghi gitta cdc n6i dung bai tdp hay dugc goi 1a nhip tim trudc

khi thyc hién mdt ndi dung bai tap ti€p theo (thdi gian nghi khodng 5

phiit, d& nhip tim c6 thé trd vé tir 120 d&€n 125 1an/phiit, nhiim hoan

toan khoi phuc kho ndang lugng ““ kho du trit glucose™ ).

- Nhip tim sau vdn déng: (d€m 10 gidy x 6 ) do ngay két thiic LVD.

- Nhip tim hdi phuc (d€m 10gidy x 6). Po & diu phit thit 2, thi 3,

thir 4 va tht 5 ... ngay sau LVD.

b- Huyét ap (mmHg) :

Huyé€t 4p 12 4p luc cdla mdu tuan hoan trong cdc dong mach tao ra
ap luc ép 1én bén trong thanh mach. Sy bi€n d8i huyét 4p cé quan hé
mat thi€t v6i lvu lugng tAm thu, tAn s& nhip tim, trd luc ngoai vi, tinh
dan hdi cda cdc dong mach 16n, dd nhét cda mau.v. v.

Huyét 4p phu thudc vao cic yéu t6: Luc bép co tim lugng miu, do
dan hdi ciia thinh mach va dd nhdt cia mdu

+ Huyét dp cé hai phdn:

- Huyét 4p tAm thu: La huy€t dp 61 da, c6 tri s trung binh tir 100 -

125mmHg.

- Huyé&t 4p tAm truong: La huyét 4p t6i thi€u, né phan anh tinh dan
hdi clia thanh cdc dong mach 16n, c6 tri s& trung binh tit 60 -
80mmHg. Huyét 4p t3i thi€u phu thudc chd yéu vao truong luc co
ctia thanh mach.

Ap luc mach 12 hiéu huy€t 4p giita huyét 4p t6i da va huyét dp
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t6i thi€u. N6 13 thdng s6 quan trong dé d4nh gid kha ning luu thong

mdu trong dong mach.

DPon vi do ludng clia huy€t 4p 12 mili mét thuy ngdn ( mmHg) .
Huyé&t 4p ngudi binh thudng, khoé manh 13 100 — 130mmHg ddi

vdi toi da, tdi thi€u 65 — 85mmHg. Chi s¢ huyé&t 4p phu thudc vao

Iita tudi, gidi tinh. Trong hoat dong thé thao huyét 4p it thay d6i. Chi

s6 huy€t 4p clia cdc van dong vién ciing & trong gidi han binh

thudng.
Phuiong phdp do huyét dp :
M4y do huyé&t 4p gdbm c6 mdt tdi bing cao su ngodi boc bing tdi

vdi va thong véi mot ddng hod 4p k€. Quan tdi quanh cdnh tay trdi va

bom hoi vao tdi bing mdt qua bép cho t6i khi 4p sult trong tii hoi

cao hon huyét 4p & dong mach va dé& vao dong mach 1am mdu
khong qua dugc. Dung 6ng nghe dit & nép khuyu trén dong mach
roi x4 bt khong khi trong tdi ra bing mot van cho t6i khi 4p suat
trong tdi cao su bing huyét d4p t6i da cia dong mach thi miu qua
dudc trong thdi gian tim thu va ta nghe dugc nhip dau, nhin ddng hd
bi€t dugc huyé&t 4p t6i da. Ti€p tuc x4 khong khi, ti€ng dong manh
1én rdi nhd di va mat hin. Lic d6 mau cé thé qua ca trong thdi gian
tAm truong, nhin ddng ho bi€t dugc huyét dp toi thiu.

Phuong phdp ving dung:

- Huy€t 4p co & : La huy€t 4p do vao lic sdng sém khi chua xudng

gilrong, tudng Ung véi mach cd s§. Huy€t 4p cd sd cua cdc VDV

thudng 6n dinh & mic nhat dinh vao cdc budi sang cdc ngay.

- Huy€t 4p yén tinh: La huyét 4p do trudc khi van dong (chua cé

LVD), VDV ngdi nghi ngdi 10 phiit trudc khi do.

- Huyé&t 4p sau van dong: Huyét 4p do sau bai tip, budi tap.

3.2.5. 2. Kiém tra chiic ning hé hé hdp :

Qud trinh khong ngitng cung cidp O, va dao thdi CO, dé€ duy tri su
song dudc goi 1a sy ho hap.

Hé ho hap thyc hién chic ning trao ddi khi ( O, va CO, ) gifra cd
thé va moi trudng bén ngoai. H6 hdp dudc chia 1am 2 loai: H6 hip
ngoai va ho hap trong.

Hé hdp ngoai: La qud trinh van O, tif ngoai vao mdu thong qua hé
ho héfp va dao thai CO, tr mau ra ngoai.

Ho hdp trong: La hd hap t& bao, 12 qud trinh st dung O, @€ oxy héa
cac hgp chat hitu cd & t€ bao gidi phéng ning lugng va dao thdi CO,.
H6 h4p trong 12 toan bd cdc phdn ng hdéa hoc ¢6 lién quan dén viéc st
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dung O, va dao thdi CO, cia t€ bao.

Céc giai doan trén clia qué trinh ho hap c6 mdi lién hé chit ché véi
nhau. Khi van dong, hé ho hap va tudn hoan c6 su thay ddi dong bd
lam ting su van chuyén O, dén céc t€ biao va dio thii CO, tir t& bao ra
ngoai. Thuc hién qud trinh ndy 1a do sy chénh léch vé nong do va ap
sudt riéng phan cla tirng loai khi.

Trong mdi giai doan van Chuyén cic loai th€ khi déu kém theo su
gidm 4p sud't ciia O, tir ngoai vao va ctia CO, tif trong t€ bao ra.

Chitc ning hd hip mang dic thii cd thé va phu thudc vao cic yéu t&
nhu tudi, gi6i tinh, dic di€ém nhin chling va qua qud trinh huin luyén
thé thao. Trao ddi khi & phdi phu thudc vao tan sd hd hap, do sau ho
h&p, thong khi phdi, dan tinh cda phé& nang va kha ning trao d6i chit
clia ph€ nang.

Cdc phuong phdp kiém tra hé hé hdp biang ldm sang:

Ki€m tra y hoc 14m sang cud hé ho hap 1a kiém tra budc dau va
bit budc khi ki€m tra chitc ning hé ho hap, ki€m tra § trang thdi tinh.
Céc phuong phdp dugc ti€n hanh tuidn ty nhu sau:

- Thdm vdn: cAn nim 1y lich cia van dong vién; tién sit bénh 1y clia ban
than van dong vién hoic gia dinh (n€u o).
- Phuong phdp quan sdt (nhin) 1dng nguc van dong vién: hinh ddng
nguc, mau sic da, nhip thd va do siu ho hap.
- Phuong phdp so ndn: dit nhe 1ong ban tay 1én ngyc d€ xdc dinh tan
s0, nhip thé.
- Phuong phdp go: x4c dinh Am trong 16ng nguc.
- Phuong phdp nghe: nghe am, ti€ng ciia phdi d€ danh gid do thong
dudng ho hap.

Kiém tra chiic nang hé hé hdp:

Trong qud trinh ki€m tra va ddnh gid cdc chic ning hé hd hip doi
v46i ngudi tip luyén th€ duc thé€ thao, hién nay cdc nha khoa hoc da
ki€m tra mdt sd chitc ning ho hip thong thudng cé dd tin cay va chinh
xdc rit cao nhu sau:

a - Tan s6 hé hdp (1an/phiit):

La sd 1an thd trong khodng thdi gian mot phit. Ngudi binh thudng
tAn s6 ho hap 1a 16 — 18 14n/ phit. O cdc van dong vién gidm xudng
con khodng 9 — 10 Ian/phiit. Khi van dong, tin s ho hip ting 1én dat
gid tri t8i da d€ phit hdp véi nhu cAu O, ma co thé doi hdi. Tan s hd

h&p phu thudc vao Ita tudi, gidi tinh, trinh do luyén tap, trang thai sic
khoé va cdc y€u td tam ly khdc.
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b- Dung tich séng (lit):

Dung tich sdng cia phdi x4dc dinh kha ning tdi da ctia @ sdu hd
hap, vi viy né 1a chi s6 quan trong vé kha niing hoat dong clia hé hd
hap. Dung tich séng phu thudc vio dung tich chung ctia phdi va ci
sifc manh cia cdc co hd hap vao luc cdn clia 16ng nguc va phdi khi
chdng co gian.

Dung tich song 1a thé tich khong khi t6i da ma ngudi thuc
nghiém thd ra mot cdch hét sic sau khi da hit vao t6i da. Dung tich
song bao gom thé tich hd hap thé tich hit vao bd sung va thé tich du

trit thd ra. D€ xdc dinh dung tich s6ng, ngudi ta ding phé€ dung k&.

Dung tich sdng ctia phdi § mdi ngudi rit khiac nhau, phu thudc
vao kich thu6c cd thé ( trong lugng, chiéu cao hoic bé mit co thé),

gi6i tinh va Ira tuoi.

Bdng 1. 47: Bdng dung tich séng trung binh ciia lita tudi tic 8 — 51
tudi (theo tai liéu vién khoa hoc TDTT & nguoi Viét Nam) .

Tudi Nam Nit Tubi Nam Nit
lit lit it lit
8-9 1,6 1,4 26 - 31 3,5 2,5
10-11 1,9 1,7 32-35 3,4 2,4
12-13 2.2 1,8 36 — 39 3,3 2,4
14 - 15 2,3 1,8 40 — 41 3,1 2.4
16 -17 2,9 2,3 42 — 43 2.8 2,2
18-19 3,4 2,5 44 — 45 2,8 2,2
20 - 25 3,5 2,6 46 — 51 2,7 2
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Pé€ xdc dinh dung tich s6ng cia phdi ngudi ta st dung mot loai
may c6 tén goi 12 ph& dung k€&. Trong thuc tién thé duc thé thao, dé
xdc dinh dung tich s6ng clia phdi, ngudi ta hay s dung test
Rozeutal.

Cdch tién hanh do dung tich song.

Sau khi dugc nghi ngoi, VDV ding § tu thé thodi m4i hit vao
that siu sau do6 thd hét khong khi vao mdy ph€ dung k& va két qua
chi trén may 1a dung tich song 1an 1. Po 5 1an dung tich song lién
ti€p, mdi 1an cdch nhau 15 gidy. LAy dung tich séng & 1an c6 két qua
cao nhat. Néu 5 1an dung tich s6ng c6 cdc chi s6 khong d6i hoic
ting dian 13 chic ning ho hap t&i, n€u 5 1an dung tich sdng c6 cic
chi s6 khong bién d6i dang k€ 1a chitc ning hé hap trung binh, néu 5
1an dung tich s6ng c6 cdc chi s& gidm dan 12 chifc ning hd hap kém.

Pdnh gid két qud:

Hé s& di truyén ciia dung tich s6ng dao dong mdt khodng rong tir
0,48 — 0,93, vi vay chi s& nay dugc phat trién ro dusi tic dong clia
tap luyén thé duc thé thao va né chi sd quan trong dé tuyén chon va
ddnh gid trinh d6 tp luyén clia van ddng vién.

D6i v6i van dong vién Viét Nam chi s6 dung tich song dudc ddnh
gid trung binh néu c¢6 chi s6 twong duong vdi chi s6 & (bdng 1. 47)
theo Iita tudi, n€u tuong duong v6i +1 13 tt va +2 1a rat tdt, con néu
—113a kém va -2 13 rat kém.

Ngoai ra trong y hoc thé duc thé thao, d€ xdc dinh dung tich s6ng
cAn c6 ta sif dung cong thifc ctia Bolduin, Kurnan va Ritrard.

Cong thuc nhu sau:
DTS (can) = (27,63 -0,112 x T) x h (ddi v6i nam).
DTS (cAn) = (21,78 = 0,101 x T) x h (d6i v6i ni).
Trong do: T : 12 tudi (nim)
h : 1a chiéu cao (cm).

Trong diéu kién ngudi binh thudng ty 1& DTS/DTS (can) khdng
vugt qua 90%, con G van dong vién thi ty 1€ nay thudng dat trén
100%.

Trong thyc tién thé thao, ngudi ta thudng st dung dai lugng dung
tich s6ng tuong d6i dé danh gid chifc ning hé ho hip. Dung tich
song tuong d6i dugc tinh bing cdch chia dung tich sdng cho trong
luong co thé.

c- Thoi gian nin thd (nhin tho).
Muc dich ciia test nay nhim kiém tra kha ning chiu dung clia cd
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thé trong tinh trang thi€u oxy. Trong thuc tién hoat dong thé duc thé
thao ngudi ta hay s dung thyc nghiém Stange. Test nay dugc tinh
sau khi van dong vién hit vao va bit diu nin thd.

Trang thiét bi:

Pdng hd bam giay.
Dung cu kep miii.

Phuiong phdp tién hanh:

Van dong vién dudc nghi ngdi, sau d6 § tu thé ditng. Bit ddu hit
va0 sau dé thd ra va lai ti€p tuc hit vao (biing 60 — 90% mic hit vao
t0i da) rdi ngdm miéng lai, kep chit miii ( c6 thé dung tay kep chiit
hai canh miii) va tir thdi diém nay theo ddi thdi gian nhin thg cia
van dong vién.

BPdnh gid két qud:

Test nay cé y nghia quan trong tuyén chon van dong vién va la
test budc ddi v6i van dong vién cdc mon thé thao nhu boi 101, bin
sing, vo.... Ngoii ra test nay hay dudc st dung dé danh gid trinh do
tdp luyén va mic 4o mét mdi cia van dong vién.

3. 2. 5. 3. Phuong phdp kiém tra cdc chi tiéu sinh héa huyét hoc va
nudc tiéu.
Xét nghiém huyét hoc.

Trong cd thé, mau dugc tuan hoan trong hé thong huyét quin.
Mot trong nhitng chifc ning quan trong cia mdu cé lién quan mat
thi€t d&€n kha ning hoat dong thé luc 13 van chuyén va trao d6i khi
oxy va cacbondioxit. Chitc ndng chuyén biét nay dudgc thuc hi€n nho
t&€ bao hong cau. Cic chi s6 co ban trong ddnh gid chifc ning t& bao
hdng cau la : RBC, HGB, ndi tiét td Testosterone.

D€ d4nh gia khd ning vin dong, kh3 ning thich nghi va chiu
dung LVD sau giai doan tip luyén clia cdc van dong vién, cdc chi s6
dudc ki€m tra, xét nghiém huyét hoc 1a: RBC, WBC, PLT, HGB,
MCV.

Nhitng yéu cau cho VPV: LAy mdu tié€n hanh vao budi sing
sém, trudc d6 VDV khong hoat dong thé luc va nhin in sdng. Méu
14y tir tinh mach, tir 3 —5ml .

- RBC : RBC yén tinh § ngudi trudng thanh nam 1a (4,5 -5, 4) . 10.
"*/lit, & tré em gid tri trung binh thap hon chi tiéu nay. K&t qui
nghién ctu s& luong hdng cau & VDV clia nhiéu tdc gid cho thdy,
chi tiéu RBC & mdu VPV cao hon ngudi thudng khodng 0, 5. 10'/1it.
RBC phu thudc vao ché do dinh dudng, ch€ do tip luyén va diéu
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kién dia ly.

Trong y hoc thé thao, RBC dugc xem nhu chi s& phdn 4nh mifc
dd chudn bi thé luc ctia VDV va sy tic dong clia LVD tip luyén va
thi dau. Trong van dong, RBC c6 thé tang 1€n 10% do miu dy trir
dudc huy dong va sy “cd dic” clia mau do mat nude. Su ting hdng
cAu trong va sau van dong vé ban chit 13 ting gid, phu thudc vao
lugng nudc bi mat trong tAp luyén va thi ddu. O cdc hoat dong kéo
dai, bén canh su ph4 huy hdng cAu kém theo chitng thi€u hdng cau
trong van dong. VDV hoat ddong vdi cong sudt cao, thdi gian hoat
dong tir 1 dén 40 phiit ¢6 tdc dd tuan hoan dong mdu cao. Cdc t&€
bao hong cAu gia rit nhay bén véi sy thay ddi thanh phan miu va
dé bi phd vd do va cham din dé€n hién tugng thi€u mdu, gidm qué
trinh van chuyén oxy cho t6 chifc t&€ bao.
- WBC (bach cau) : S0 lugng bach cau ngudi VN la (6,2 —
7.0).10.°/1it. Khi viAn dong co bip, bach cAu trong mdu ting 1én
khong nhitng vé thé tich ma con thay d6i ca ty 1& % cong thic bach
cAu. Su thay ddi bach cau trong hoat dong khong chi phu thudc vio
cong suit, thdi gian hoat dong ma con phu thudc vao IFa tudi, gidi
tinh, trinh do luyén tap. S& lugng bach ciu ting trong van dong gitip
co thé chdng lai hién tugng stress, do cic kich thich qud muc clia
van dong giy cho cd thé VPV. Nhu vay trong moi trudng hdp bach
cAu dudc coi nhu 13 rao chidn bdo vé cd thé khi cé kich thich qud
mic tif bén ngoii vao trong co thé.
- PLT (ti€u cau) : PLT c6 chi s6 trung binh ngudi Viét Nam la:
200 - 300.10.771 .
- Hemoglobin (HGB hodc Hb) : Hemoglobin 1a loai protit c6 chia
sit (Fe), mdt thanh phin chd y&u trong t& bao hdng ciu, chi€m
khodng 95% trong lugng hong ciu. Chifc ning chii y&u clia Hb la
van chuyén oxy. Trong y hoc thé thao, HGB 13 y&u t& quan trong
phan 4nh trinh dd chuin bi thé luc, 12 tiéu chi d€ danh gid kha ning
chiu dyng LVD va mic dd thi€u mdu clia VDV. Trong vin dong
ham lugng HGB khong thay d6i 16n. HGB & ngudi binh thudng 1a
12,0 - 15, 0g/dL d6i véi nam, nit 12 — 14g/dL .

K&t qua nghién cifu trén VDV cla nhiéu tdc gid cho thdy ham
lugng HGB cao hon ngudi binh thudng, 6 nam khoang 120 - 160g/1it.
Can luu ¥, khong phdi HGB clia VDV cang cao 1a tot, nguyén nhan
12 khi HGB trong hong cau qud cao 16,0g/dL s& l1am ting 4p luc bén
trong mang t€ bao hdng ciu, khi€n cho sy k&t hdp gitta HGB vdi O,
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va CO, trd nén khé khin, s& 1am gidm ning lvc van chuyén O, va
CO, clia m4u. Sy ting nodi 4p t€ bao hdng ciu lam cho kich thudc
trung binh cla né ting 1én, tir d6 lam ting d6 nhGt cia mdu giy trd
ngai cho tuAn hoin médu trong cd thé, nhat 12 khi vin ddng vdi cudng
dd cao. Su van chuyén oxy cla mau trong hoat dong TT dat hiéu
qud t8i uu khi 4p luc bén trong mang t& bao hdng ciu 1a 50 - 60%,
tuong ng vdi gia tri HGB 1a 15,5 — 16,0g/dL day 1a tri s& 1y tudng
cia HGB .

Anh hudng cta gidm HGB trong mau VDV dugc Fredrik Celsing
va Bjon Ekblom ching minh trong nghién cttu la khi ham lugng
HGB gidm sit s& 1am gidm VO ,max, gidm tdc d6 ngudng acid
lactic.

Hién tugng thi€u mdu trong TT thudng gip la thi€u Hb, vi vay
thi€u Hb con goi 13 thi€u m4u nhugc sic. Thi€u mdu nhugc sic
trong TT c6 xdc sudt khi cao & thdi ky tdp luyén ning. Nguyén
nhian do CP hoat dong thé lyc cao, tudi tho clia hdng ciu gidm,
trung binh tir 120 ngay xudng 80 — 90 ngay hoic ngin hon. Tudi tho
hdng cau gidm do cudng do trao ddi khi (O,, CO,) ting cao trong tip
luyén, hong ciu 130 hda va tan v&, mit khic tdc 6 mau vin chuyén
trong mach ting nhanh giy nén co st ma ton thuong. Khi tip luyén
v6i CP cing thing, qud trinh trao d8i chit va chuyén héa ning
luong dién ra manh liét, sin sinh cdc sdn phdm trung gian: uré, acid
lactic va cdc goc tu do nhu gdc amin (-NH,) 13 nhitng hop chat dé
gdy doc cho co thé. C4c chit nay chuyén vio mdu s& giy nén tic
dung thic d4y nhanh sy tan v& hdng ciu. Qud trinh tdng hop huyét
sic to trong co thé VPV doi hdi phdi c6 ché€ do dinh dudng hdp 1y,
tuong thich véi tiéu hao ning lugng trong tip luyén va con d€ cung
cAp nguyén liéu tdi thi€t lai cdc t8 chidc, cdc ciu tric clia co thé,
trong d6 tdng hdp Hb cin dugc cung cap protit dong vat cé da 8 loai
acid amin khong thé thay th&, sit hitu cd, vitamin B, , acid Folic,
vitamin C, kich t& dong héa khi can thiét...N&u khong cung cip du
nhitng yé&u t6 trén, sé& khong tao dii Hb va s& 4nh hudng nghiém
trong d&€n sy thanh thuc clia t&€ bao hdng cau (nhudc sic) .

- MCV : La chi s6 ddnh gid cau tric t€ bao hdong ciu, khi MCV
gidm hay ting qud gi6i han déu cé 4nh hudng dé€n ning luc van
chuyén va trao doi khi clia hdong cau, dong thdi MCV ting cao sé&
lam ting d0 nhGt cia mdu, ting luc can ngoai bién, tr d6 s& anh
huéng dén kh3 ning hoat dong thé lyc chung clia co thé. Gid tri
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MCV la 80 - 95fL .
Xét nghiém sinh héa huyét hoc :

La nhitng xét nghiém thanh phin v6 hinh ciia m4u trong huyé&t
thanh. Xét nghiém mdt s6 chi s6 sau: Him luong Testosterone, Uré
mdu, créatinin trong médu va axit lactic trong m4u.

+ Nhitng yéu cdu khi tién hanh thuc nghiém:
- M4u 1y tir tinh mach.
- LAy mdu vao sing sém, VPV khong hoat dong thé luc va in
nhin sdng (trang thai tinh).
Testosterone trong mau: Pon vi tinh (ng/dl) 1a lugng testosterone
trong mot dl médu lic yén tinh. Ngudi binh thudng trung binh (nam)
la: 241 — 827ng/dL hoac 12,5 — 34,7nmol/l ; 28nmol/I.

Testosterone: Noi ti€t t6 nam tinh 13 cdc din xuit cla steroid cé
chita 19 nguyén t carbon. Hormon nam tinh bao gom 4 loai:
testosterone, dehydre - isoandrosterone, androstenedione va
androsterone, 4 loai sterone nay déu c6 hoat tinh sinh hoc, song su
chénh léch giita chiing kha 16n theo ty 1€ tuong Gng 1a 100:16:12:10.
Ty 1& nay cho thay testosterone 1a loal hormon chii y&u va dugc tiét
ra tf tinh hoan. Nong d6 kich thich t6 nam tinh c6 do di truyén kha
cao, nam 78%, nit 91%. Khoang 95% testosterone trong huyét tuong
nam gigi do tinh hoan ti€t ra, lugng nhd khdc cé ngudn goc tir
corticoid. Mic kich t& nam giGi trong mdu thudng cao nhat vao sing
sém, thip nhat vao giita dém va bi€n d6i dudi tic dong cia LVP
tap luyén va thi dau.

Testosterone c¢6 tinh dic thu cd thé, § nam gidi lta tudi phat trién
(20 - 50) thi ndng do testosterone cao nhat dat tri sd trung binh 13 20
- 24nmol/l hoac 241 - 827ng/dL. Testosterone la mot trong nhitng
kich t& ddng héa chii y&u clia co thé. Ngoai chitc ning duy tri kha
ning sinh duc va cdc diu hiéu tht cdp cia nam gidi, né con kich
thich cdc t6 chic trong co thé ting hap thu cdc axit amin, thic diy
sinh tdng hop acid nucleic, protein va su ting trudng clia sdi cd van
va hé xuong, kich thich (thin va gan) ting ti€t y&u td tao hdng ciu
(erythropoietin), ting cudng tich liily glucogene trong cd bip. Chinh
nhitng tic dung ddng héa cia testosterone ma kich thich nam tinh
nay anh hudng rit I16n d€n kha ning hoat dong thé luc clia VPV,
testosterone ngoai sinh 13 chit doping IOC c4m st dung.

Ham lugng Uré trong mau: Uré con goi la carbamid cé cong
thiic cdu tao CO(NH,), dudc mau van chuyén dén than va sé& bai tiét
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ra ngoai qua dudng nudc ti€u., don vi do mg% hoic mmol/lit : 1a
lugng uré co6 trong mdt lit mau.

Ngudi binh thudng khoé manh, yén tinh, ham lugng uré trong
mau ludn duy tri mdc n dinh (20 - 40mg% hay 3, 2 - 7, 0 mmol/lit)
12 do sy ciAn bing giita qué trinh sdn sinh uré trong mdu va bai ti€t
uré qua dudng nudc ti€u.

Qud trinh trao ddi chd't clia cdc chat protit, cdc axit amin va cic
hdp chat hitu ¢d c6 chifa nito dugc bit diu bing su tdch géc amin ra
khdi phan tif cdc chit néu trén nhd sy xidc tdc clia cdc men van
chuyén amin (transaminaza) . Goc amin ( - NH,) 12 mdt gdc tu do
gay doc cho cd thé, theo mau di vao gan va dugc tdng hop thanh uré
it doc hon. Uré con goi 1a carbamid c6 cong thitc cdu tao CO (NH,) »
dugc mau van chuyén dén than va bai ti€t ra ngodi qua dudng tiéu.
Ngudi binh thudng, trang thdi tinh uré trong mau ludn 6n dinh (tir 3,
2 - 7, Ommol/lit hoic 15 - 40mg%) 1a do c6 su cin bing giita qud
trinh san sinh uré trong mau va bai ti€t uré qua dudng nudc ti€u.

Khi hoat dong thé luc véi lugng van dong (LVD) 16n va cudng do
(CP) cao, cd bip hoat ddng cing thing, cAn bing ning lugng trong
co thé bi ddo 10n, tir trang thdi tinh sang trang thai trao ddi chat va
chuyén hod ning lugng, cdc chit protit, cdc axit amin trong co thé
dudc huy dong do tdc dong clia kich t6 vdé thugng thin
(glucocorticoid ma dai dién chi y&u clia nhém ndy 1a cortizol) cling
cdc men transaminaza ma phan gidi d€ cung cAp ning lugng b sung
cho cd bidp hoat dong. Qud trinh chuyén héa cdc chit protit, axit
amin gidi phéng ra cdc goc amin ty do va hinh thanh nén uré huyét.
Thém vao qué trinh tao ra uré huyét con c¢é cidc men sau khi tham
gia vao cdc phan tng chuyén hod ning lugng, bi bi€n tinh, phan ri,
gidi phéng ra cdc gdc amin ty do. Cdc phan tf AMP 13 sdn phim
cudi ciing clia qud trinh phan gidi cda ATP d€ cung cip ning lugng
cho co hoat dong, do lic nay khong c6 khd niing tham gia truc ti€p
vao co ché tdi tdng hgp ATP nén ty phan hily va tir d6 cdc gbc amin
tv do ciing dudc hinh thanh. TAt cd qud trinh d6 da 1am cho uré
huyét ting cao sau tip luyén, c6 thé tir 10% dén 100% .

Thong thudng nhitng bai tdp kéo dai khong qua 30phit, khong
gdy nén sy bi€n d6i nhiéu vé lugng uré huyét. Chi cé nhitng bai tip
vudt qud thdi gian 30 phit mdi lam cho uré huyét ting cao rd rét.
Ning luc vin dong, trinh do luyén tip, trang thdi chdc ning va kha
niang chiu dung LVD cua cg thé van dong vién (VDV) cang cao thi
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lugng uré huy€t cang thap, trudng hop ngugc lai, uré huyét sé ting
cao.

Khi LVD qué 16n so vdi kha ning chiu dung cia VPV thi qud
trinh phan gidi protit d€ cung cAp ning lugng cho co thé hoat dong
khong chi dién ra trong luyén tdp ma con ti€p tuc phin gidi trong
thSi gian nghi. Qua thdi gian nghi ngoi, uré huyét c6 thé trd vé trang
thdi ban diu, tdc do hdi phuc tuy thudc vao trinh dd va trang thai
chiic ning ciia VBV.

Néu sau luyén tap, uré huy€t ting cao ma sing sém hom sau da
trd lai trang thai ban dau hoic thap hon chiit it thi c6 thé coi LVD la
hogp ly, s€ tao ra su thich nghi va ning lyc vin dong mdi. Trong thdi
ky nang cao LVD, uré huyét vin & mic cao vao sing sém hdm sau,
hoic ti€p tuc ting cao ching té cd thé van chua hdi phuc, do LVD
qud 16n. PAu chu ky huin luyén méi, co thé VPV c6 thé chua thich
nghi v6i LVD, uré huyét cé thé 1én cao trong vai ngdy, sau s& gidm
dan 12 diu hiéu VDV dang thich nghi v6i LVD, khi thich nghi, uré
huyét sé tr§ vé ban dau. Phan tich trén cho thi'y uré huyét 1 chi s&
dic trung, nhay cdm trong dinh gida LVD va trang thdi chic ning
clia cd thé VDV.

Kiém tra uré huyé&t thudng thuc hién vio sing sém, sau dai tién
va chua dn sidng. 0] trang thdi yén tinh va chifc ning cd thé tot, uré
huyét ciia VDV thudng cao hon ngudi thudng, khodng 43,4mg% (
theo tdc gid Trung Qudc), 46,6mg% ( theo tic gid ngudi Nga). Theo
y ki€n chuyén gia nudc ngoii, sau budi tip véi cudng do 16n, uré
huyé&t VPV cip cao ki€m tra vao sing hom sau khodng 50mg% trd
xudng 12 LVD thich hgp

Pham vi thong thudng vé ndng do uré huyét cia VPV béng da
1a 6,72mmol/l (LiuDan, 1990); 6, 1 Immol/l (QinXiaoMei, 1985).

Ham lugng axit lactic mau lic yén tinh: don vi do : mmol/l la
lugng axit ldctic c6 trong mot lit mau ldc yén tinh. Trung binh 1a : 0,
63 - 2, 44mmol/L.

Axit lactic (AL) trong mdu 12 sdn pham cta qud trinh dudng phan
y&m khi (glycolizis). Phdn tng dién ra tir sy khit acid pyruvic theo
phuong trinh sau:

CH;.CO.COOH + NADH - CH 3. CHOH. COOH + NAD -

0 trang thdi yén tinh, hau hét cic co quan, cic t§ chic trong cd
thé hoat dong nhd ngudn ning lugng sinh ra tir qud trinh trao ddi
chi't wa khi; chi c6 s6 it t6 chic dua vio mot phan hoic toan phan
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ning lugng dudng phan y&m khi cung cAp d€ hoat dong nhu: t& chitc
da, vdong mac mit, dich hoan, tuy tuy&n thugng thin va hdng ciu.
Trong diéu kién dd oxy, tai cic co quan, cic td chifc nay van dién ra
qué trinh phin gidi dudng phan y&m khi, sin sinh ra acid lactic va di
vao mdu, vi vy § trang thai yén tinh, trong mau luén duy tri mdc do
acic lactic nhat dinh, ndng @6 AL trong mdu dong mach khodng 0, 4
- 0, 8mmol/L, trong mdu tinh mach la 0, 45 - 1, 30 mmol/L. Gitra
VDV va ngudi binh thudng khong c6 su khic biét 16n vé lugng AL
trong mdu ldc yén tinh. Tuy vay, & thdi gian HL trudc thi dau hoiic
thdi ky thi diu cing thing, lic yén tinh, ndng d6 AL trong miu
VDV ¢6 thé cao gdp 2 - 3 1dn so véi lidc yén tinh. Nguyén nhan do
tam ly cing thing, hung phan thin kinh giao cdm ting manh, kich
thich tuy tuyén thudng thin ting ti€t catecholamin (adrenaline va
noradrenaline), thiic ¢4y nhanh qud trinh dudng phin y&m khi nén
ndng dd AL trong mdu ting cao ngay & ldc yén tinh, c6 thé c6 van
dong vién 1én d&n 2, 96mmol/L.

Khi luyén tap vGi lugng van dong c6 thdi gian va cudng do khic
nhau, cdc hé niing lugng wa khi va y&€m khi s& tham gia cung cap
ning lugng v6i nhitng ty 1& khac nhau nén ndng do acid lactic trong
mdu ciing rat khdc biét. Vi vay, ding chi tiéu acid lactic trong m4u
dé theo ddi danh gid noi dung, phuong phdp huin luyén va cudng do
van dong ddi vdi viéc phdt tri€n ning luc cda tiing hé ning lugng
mon thé thao tuong ng.

Theo cdac hoc gid Kinderman (1979), Stergman va cdng su
(1981), Wasserman (1986), Phiing Vi Quyén (1992) ...acid lactic
ngay cang dudc ng dung rong rdi trong HLTT, 1a tiéu chi d€ biét
cudng do van dong, danh gid kha ning thich nghi ciia co thé véi tap
luyén. Pic biét AL dudc coi 1a chi tiéu trong viéc ddnh gid stic bén
va la phuong tién khong thé thi€u dugc trong HL stic bén clia mon
béng d4., luong acid lactic tinh con phan 4nh mitfc do hdi phuc cda
co thé sau tdc dong clia bai tap truSc d6 va trang thai tAm 1y trudc
va trong thdi ky thi dau.

Créatinin trong méau. Bon vi do 1a mg/dl hay mmol/l

Lugng créatinin trong mau trung binh la: 0, 6 - 1, 4mg% hodc 0,5
—1,2mg/dl.

Lugng créatinin cé trong huyét thanh 1a: 0, 5 - 1, 2mg/dl. Créatin
dudc tong hop tir glycocyamin (chit niy do k&t hdp arginin vdi
glycin) va s metyl hda glycocyamin bing methionin, qué trinh nay
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dugc thyc hién G gan. Créatin sau khi hinh thanh trong gan sé dua
va0 mau, todn bd créatin nay dugc cd bip hap thu va ton tai trong
cd bip dudi dang créatinphosphat (CP), mot phan nhd mat nuéc tao
thanh créatin. CP trong qué trinh phan gidi c6 thé gidi phéng mot
phan i acid phosphoric chuyén thanh céatinin. Créatinin vio mau,
qua thian dudc bai ti€t ra ngoai qua nudc ti€u .

Créatinin 12 sdn phdm chuyén héa ciia créatin va CP, ma créatin
va CP ton tai chd y&u & co van. Vi vy nhitng ngudi cd bip phat
trién créatinin trong mdu va dugc bai ti€t ra ngoai 16n hon so vdi
ngudi thudng c6 cung trong lugng. Xuat phat tif co sd nay, cidc nha
sinh héa TT cho riing, chi sd créatinin c6 thé dugc dung thay thé dé
d4nh gid trong lugng tich cuc clia cd thé va phdn d4nh kh3 ning hoat
dong thé luc t6i da cia VPV. Trong yén tinh, créatinin la chi s& dé
ddnh gid stfc manh t6¢c do ciing nhu hiéu qua cda cong tdc HL khi so
sanh gid tri § thdi di€m dau va cudi cdc dgt HL. Trong hoat dong cd
G cudng do cao, mic dd tham gia cliia cdc men créatinphosphokinaza
vio viéc ddm bdo ning lugng cho cd thé ¢ thé xdc dinh theo lugng
san pham phan gidi CP  mdu — créatin va créatinin.

Xét nghi¢m sinh héa trong nudc tiéu:

Nhitng yéu cau khi ti€n hanh thuc nghiém: LAy gitta dong

(khong 18y nu6c diu va nudc cudi).

LAy nu6c ti€u budi sing s6m, mdi thitc day.

Protéin trong nuéc ti€u : Trong nu6c ti€u ngudi thudng & trang
th4i yén tinh, lugng protéin trong nudc ti€u rat it, chi khodng <30 -
50 mg/24gis (luu lugng 0, 02 - 0, 06 mg trong 1 phit) .

Trong nudc ti€u binh thudng, protéin trong nudc ti€u rat it
khodng 2mg% (2mg/100ml). Trong 24 gid, ngudi binh thudng cé
lugng protéin khong qua 30 - 50mg/24gis

Luyén tap thé thao (TT) gdy ra su xudt hién protein niéu trong
nudc tiéu. Protein niéu ctia VPV ¢6 thanh phan chi yé&u 1a protein
huy€t tuong. Nguyén nhan ting protein niéu trong luyén tap TT la
do 4nh hudng ctia LVD, nhit 1a CP van dong 16n, tuy tuyén thugng
than ting ti€t nodi ti€t t§ cathecolamin, ddng thdi thin cling ting ti&t
dich t8 chic clia n6 13 than td (renin) trong d6 c6 angiotensin va
kinin 13 nhitng chat ¢6 tic dung manh lam ting tinh thAm thau va dp
lyc mdu mao mach cda cic ti€u cau thian khi€n cho cic dai phan ti
protit huyét tuong d& dang di qua thinh mao mach vao ti€u ciu than
va bai ti€t ra ngoai.
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VDV § trang thdi yén tinh protein ni€u nhu ngudi binh thudng.
Protéin niéu quan hé chiit ché véi LVD, nhat 1a cudng dd van dong,
vi vay chi tiéu nay thudng dugc ding dé danh gia LVD trong huin
luyén (HL) c6 cudng do (CP) cao, protein niéu dat gid tri cao nhat §
phut thtt 15 sau mot cy ly hodc mot ndi dung luyén tdp véi CP cao,
protein niéu phdn tng nhay cdm vé6i yéu t6 LVD: thdi gian, mat do,
cuong do.

C6 thé n6i LVD 16n mot ciach hgp 1y 12 LVD giy ra phin tng
duong tinh cda protéin niéu chi trong 24 gid, sau d6 cd thé sé& hdi
phuc. N&u quéd 24 gid, trong nudc ti€u con protéin xuat hién. Cin
tim nguyén nhin va giai phdp thich hgp, gidm lugng van déng hoic
nghi tdp tiy mic do.

Protéin niéu TT c6 sy khdc biét rdt 16n gifta cdc cd thé VDV, ¢6
ngudi dé xuAt hién protéin niéu sau van dong, sd lugng nhiéu; cling
c6 ngudi it va khong c6 quan hé nhiéu véi trinh do luyén tap. Nhu
vay protéin trong nudc ti€u cé lién quan nhiéu dén dic diém di
truyén cla c4 thé. Chinh vi vy khong thé xdc dinh mic chuin
chung cho moi ngudi, ma chi c6 thé ding chi tiéu nay d€ so sdnh
trudc va sau van dong véSi chinh ngudi dugc ki€m tra, khong thé so
sdnh gilta nguGi nay v6i ngudoi khac.

Sau mdt budi tip, n€u ki€m tra tha'y protéin niéu dot nhién ting
l1én gip nhiéu 1an so v6i thudng ngay thi d6 1a diu hiéu clia clia
LVD qud 16n. Pau mdi chu ky HL, VPV c¢6 thé chua thich nghi nén
lugng protein ni€u sau mdi budi tAp c¢6 thé cao. Sau mot dém nghi,
nudc ti€u khong con protéin niéu thi VPV da hdi phuc, dé 13 LVD
thich hop.

Uré niéu: Trung binh nam bai ti€t 431 mmol (26g) uré trong 24
gid. Trung binh la 20 - 40g/24 gid; 365 — 431 mmol (22 — 26g/24gis

Créatinin niéu : Binh thudng, khong c6 créatinin niéu, néu cé
vao khoang: Nam: 1, 21g/24gid; Ni: 0, 79¢/24¢gi¢. Trung binh 1a 1 -
1, 8g/24 gi. SO lugng uré niéu thay ddi tuy thudc vao sinh 1y, ch&
dd An udng va hoat dong thé luc manh liét.
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E. CAC TEST KIEM TRA Y - SINH HOC TDTT.

D&i vdi thanh thi€u nién, ngudi ta dung cdc test don gidn dé ddnh
gid kha ning hoat ddong hé tim mach, hé ho hap va khd ning y€m khi
sau:

I. Céc test trong kiém tra chidc ning tim — mach.

Kiém tra chiic niang tim — mach thudng dugc st dung cdc test vin
dong dudc ddnh gid dua trén nhitng bi€n ddi cla cic thong sd sinh ly,
sinh héa ctia hé tudn hoan va hé mau. Cdc thong sd thudng dudc si
dung 12 : TAn s& mach va huyét 4p trude va sau van dong, cic thong sd
sinh héa trong huy&t hoc, nuéc ti€u trude va sau van dong.

Cic test kiém tra chifc ning tim mach thudng dugc st dung 1a cic
test chuin, dugc thuc hién trong phong thi nghi€ém, véi lugng van dong
gi6i han chudn va ddnh gid trén su thay ddi cia cdc thdng s6 sinh ly,
sinh hda qua lugng van dong thuc nghiém.
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Cic test thudng dugc st dung ki€m tra chic ning tim — mach nhu
sau.
1.1 - Test cong nang tim:

Chi s6 cong ning tim 1a chi s§ thé hién sy phin ng clia hé tim mach
va dic biét 1a tim déi véi lugng van dong nhat dinh.

Luong van dong nay doi vé6i tit cd moi ngudi dugc thyc hién theo
mdt quy trinh nhu nhau. Thuc nghiém don gidn, dé thuc hién, khong doi
héi phuong tién k¥ thuat hién dai va phuong phdp ddnh gid rit cu thé
cho ta Iugng thong tin chinh x4c, ddng tin cdy. Test nay rat phi hgp véi
diéu kién & Viét Nam ta hién nay.

Yéu cdau trang thiét b
- Mot ddng hod bam gidy.
- Mot mdy d€m nhip.
Phuong phdp tién hanh nhu sau:

Cho VDV nghi ngdi 10 — 15 phit, do mach yén tinh (15 gidy x 4) va
ky hi¢u la P;.

Cho VPV dting 1én ngdi x6m hét 30 1an trong 30 gidy (thuc hién theo
mdy dé€m nhip).

LAy mach trong 15 gidy ngay sau vin dong va dudc ky hiéu la P,.

LAy mach trong 15 gidy sau van dong 1 phit va dugc ky hiéu 1a P;
Cho VDV nghi ngdi va test két thic.

Phuiong phdp tinh todn va ddnh gid két qua:
Chi s6 cong ning tim dudc tinh todn theo cong thic sau:

Hw = 1+ /2+ £3)-200
10
Trong dé: - HW la chi s6 cong ning tim
f1 Ia mach dip lic yén tinh trong 1 phit= P, x 4.
f2 1a mach dap ldc yén tinh trong 1 phit= P, x 4.
f3 1a mach dip luc yén tinh trong 1 phut = P; x 4.
Biéu ddnh gid: N&u chi s6 HW c6 tri s0:
<1 1a rat tot
tr1-5  1atot
tr 6-10 1a trung binh
tr 11-15 lakém
> 16 1a rat kém.
Theo k&t qua nghién citu clia A. K. Moxcatova (1992) thi hé s6 di
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truyén cla chi s6 cdng ning tim kh cao va bing 0,74. Do d6 nhitng em
c6 chi s& cong ning tim cao c6 tién dé ot cho tim trong qu4 trinh hoat
dong thé duc thé thao.

1.2-Test P. W. C 170:

P.W.C Ia vi€t tit cia 3 ti€ng Anh: Physical Working Capacity,
PWC 170 1a tht nghiém chdc ning nhim xdc dinh cong suat hoat
dong cd ctia ch€ dd mach 170 1an/phiit (test Sjostrand, 1947) .

Xdc dinh ning luc hoat ddng thé Ivc nhd test PWC 170 dya trén 2
dac tinh sinh 1y quan trong trong qué trinh hoat dong co:

- Sy ting tan sO tim ddp ty 1é thudn véi cong suit van dong.

- Mic d6 ting tan s6 tim dip & lugng vin dong bat ky (khong
giGi han) ty 1& nghich v6i kha nang thuc hién cong viéc & cuong do
da dinh hay 12 ning luc hoat ddng thé luc. Nén chi s tim dp trong
lic vin dong co c6 thé st dung nhu mot chi tiéu dang tin cay dé
d4nh gid kha ning hoat ddng thé luc clia con ngudi.

Phuong phdp dugc ti€n hanh va ddnh gid dwa trén nguyén ly
chung 1a cho ngudi 1ap test thyc hi€n hai lugng van dong c6 cong
sudt khdc nhau 1a N1 va N2, trong d6 N1 nhd hon N2. Sau d6 dva
vao sy bi€n ddi clia mach tai NI va N2 d€ xdc dinh cong sudt dat
dugc tai thdi di€ém mach 170 1an/phit. Trén nguyén 1y chung nay
nhiéu tic gid da dé xud't phuong phdp ti€n hanh va ddnh gid tuong
ddi khac nhau.

V. L. Karpman (1968) c6 dua ra cong thitc tinh chi s6 P. W. C 170:

P.W.C 170 =N, + (N, - N)) x (170 — f,) / £, — f,

Trong d6 : N;: Cong sui't vin dong ban dau.
N,: 12 cong suat vin dong lan sau, diéu kién N, > N,.
f;: Tan sd tim dAp khi 1am viéc vdi cong sudt N;.
f,: Tan so tim ddp khi lam viéc vdi cong sui't N,
Trang thi€t bi:
- Xe dap lyc k€.
- Pong ho bam gidy.
- M4y g0 nhip.
- M4y do dién tim.
- 6ng nghe tim.
Cdch tién hanh test:
LAy mach yén tinh, ky hiéu 1 f,.
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VDV dap xe v6i cong suat N,
+ Nam nit VDV trén 16 tudi thi dit N1 tir 40 — 60W.
+ N€&u nhd hon 16 tudi thi N1 tir 30 — 35W.
+ N&u duéi 12 tudi thi dit N1 = 20W.
Pai véi van dong vién cdc nhém modn thé thao khic nhau thi tuy
thudc vao trong lugng co thé ma chon N1 cho phit hgp theo bing
sau:

Bdng 1. 48: Céng sudt N1 cho cdc van dong vién cdc nhom mon thé
thao khdc nhau va can ndng khdc nhau.

Moén  thé Can ning (kg)

thao 55-59 | 60- 64 | 65-69 | 70-74 | 75-79 |80 -84 >85

Stc manh, 50 65 80 80 80 100 100
nhanh

Béng, doi 50 65 80 100 115 130 130
khdng

Mon stc 80 100 115 150 150 150 165
bén

- Sau khi dap xe 3 phiit, mach 6n dinh, do nhip tim (10gidy x 6) d6 1a
fi.

- Sau d6 ti€p tuc dap xe § mic N, v6i cong sudt c6 mic gip doi Ny,
song chinh x4c hon 12 dua trén két qua f; ma chon f,

Bdng 1. 49. Chon céng sudt N2 (W) theo két qud f;.

N1 N2 (W)
(W) F, (An/phiit)
90 - 99 100-109 |  110-119 |120- 129

50 165 140 115 100
65 200 165 130 115
80 230 200 165 140
100 265 230 200 165
115 300 265 230 200
130 315 285 250 215
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150 330 300 265 230

- Sau khi dap xe § mic N, khodng 2 phiit (1a ltic nhip tim da ting 1én
on dinh) do nhip tim (10 gidy x 6) tinh mach f,.
- Cho van dong vién nghi.
Cdc budc tinh todn sé liéu.

Céc s0 liéu N1, N2 tinh tt W ra KGm/1phiit nhu sau:

1 W= 0,102 KGm/giay.

1 W/l1phit = 0,102 KGm/gidy x 60 = 6,12 KGm/1phiit.
Céc sd liéu c6 dugc tinh todn theo cong thic trén, ta c6 két qua
PWC. 170 clia tirng VDV. P4nh gi4 k&t qua: Dya vao bang 1. 50.

Bdng 1. 50: Bdng ddnh gid chi s’ PWC 170.

Nhém mon PWC 170 Kgm/1'/k
thé thao Ké Yé&u Tr. Tot RAt
m binh tot
Stic bén <16 [16-20 |21-26 |27-29 >29
Béng, d6i khing <14 [14-16 |17-23 [24-26 >26
Sttc manh, nhanh <10 [10-13 |14-19 |20-22 > 22

1. 3. Step - Test Haward:

Test nay dugc nghién cttu tai trudng dai hoc Haward (M§) 1994.
Y tudng clia test nay 12 nghién ctu qud trinh hdi phuc (theo sy thay
ddi mach) sau khi ngitng hoat dong c6 tinh dinh huéng trén lugng
van dong chuén.

Trang thiét bi:
Buc c¢6 kich thudc khdc nhau.
Pdng hd bam giay.
M4y d€m nhip.

Cdch tién hanh .

Luong van dong & dang bugc 1én, buSc xudng buc. Chiéu cao
cla buc va thdi gian thuc hién test tuy thudc vao gidi tinh, Iita tudi
va muc phat tri€n thé luc clia van dong vién. (xem bang 1. 51)
Bdng 1.51 : Chiéu cao ciia buc va thoi gian thuc hién.

Nhém thuc hién Chiéu cao buc | Thdi gian (s)
(cm)
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Nam > 18 tudi 50 5
Nit > 18 tudi 43 5
Nam tir 12 — 18 tudi 45 - 50 4
Nit 12 — 18 tudi 40 4
Thi€u nién 8 — 12 tudi 35 3
Thi&u nhi 8 tudi 35 2

VDV thuc hién test can budc 1én xudng buc theo tin s& 30 1an
trong mdt phiit, theo mdy d€m nhip phat ra tan s6 120 1an/1phit.
Mot budc 1én xudng bao gdm 4 chuyén dong va mdi chuyén dong
dé twong duong véi 1 nhip cia mdy d€m nhip.

- Van dong vién dit mdt chin l1€n buc.

- Van dong vién dit ti€p mot chan nita 1én buc.

- Van dong vién xudng mot chan xudng san nha (chin 1én trudc).
- Van dong vién xudng mot chan con lai xuéng san nha

Khi thyc hién thAn ngudi & tu thé thing va chan ding trén buc
phdi thing

Sau khi k&t thic test VDV ngdi nghi.

Bit ddu tir phit tht 2 sau khi ngung vin dong, d€m mach hdi
phuc cho VPV 3 1an, mdi 1an 30 gidy: tir gidy 60 — 90; tir 120 — 150
va tir gidy 180 — 210, tri s6 mach tuong dng Ia fi, £, .

Chi s6 Step — test dugc tinh theo cdng thifc:

t.100
(f1+ 2+ f3).2
HST : chi s& step — test.
t : thdi gian thyc hi€n test tinh theo gidy
100: Nhim thé hién k&t qua test theo s6 nguyén
2 : Nhim thé hién chi s& mach tim trong mdt phuit.
f1, £, f3 : chi s6 mach hoi phuc & 30 gidy phiit thit 2, thit 3, thit 4.
Bi€u danh gia:

<55 la kém;

55-64 la yéu;

65 —-79 la trung binh;

80 -89 Ia tot;

> 90 1a rat tot.
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1. 4. Test danh gia nguéng mach:

Ngudng mach 12 mach t6i da dat dugc & cudng dd t6i da ma mach
khong thé ting thém. PE theo ddi va khong ché cudng do van dong ta
c6 thé sit dung chi s6 ngudng tan sd tim.

Ngudng tin so tim = Ps (tinh) + 75% [Ps (max — Ps (tinh) |

Trong d6: Ps (tinh) Ia mach yén tinh.
Ps (max) 1a mach t6i da sau lugng van dong.
- Cdch tién hanh:
- Cho VDV ngdi nghi 15 - 20 phiit, do mach yén tinh 30 gidy x 2.
- Pap xe dap luc k& v6i cong sudt t6i da: 1528, 50 KGm tudng duong
250w.
- Thdoi gian thyc hi€n 1a 15 gidy, do mach sau LVD 1a 10 gidy x 6.
1. 5. Test Létundp:

Test Létundp con goi 1a test cong nimg lién hdp cla Létundp
dugc cong bd nim 1937. Test dva trén co sd sy bién ddi clia cdc chi
s6 mach, huyét 4p t6i da, huyét dp tdi thi€u, thdi gian hdi phuc sau
khi thyc hién 3 lugng van ddng dic trung cho 3 t& chit van dong.

Phuong phdp ti€n hanh:

- Po mach, huyét 4p trong yén tinh, cdm gidc chli quan ngudi thuc

nghiém.
- Ngudi thyc nghi€ém thyc hi€n 3 lugng van dong la:
+ Pitng 1én ngdi xudng 20 1an/30 gidy
+ Chay tai chd tin s6 toi da 15 gidy.
+ Chay 3 phiit tan s& 180 bu6c/phiit.
- Sau khi thyc hién xong lugng van dong thit 1, nghi 3 phuit.
- Sau khi thyc hién xong lugng van dong thit 2, nghi 4 phuit.
- Sau mdi lugng van dong do mach va huy€t 4p & mdi phit nghi va
dién vao bing.
Bdng 1.52: Bdng ghi két qud thuc nghiém Létunop.

Thdi gian | Mach | Sau ding 1€n | Sau khi chay 15 | Sau khi chay 3 phut

(gidy) Yén |-ngdixudng | gidy
tinh | Thai gian Thd1 gian (phit) Thd1 gian (phtt)
(phut)

I 12 3 [1 |2 |3 |4 |1 [2 |3 |4 |5

10
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20
30
40
50
60

Huyét dp

1. 6. Test cooper:

Test do mot bac sy ngudi My (cooper. K) nam 1970. Y tudng ciia
test 12 xdc dinh quing dudng t6i da ma van dong vién c6 thé chay trong
thdi gian 12 phiit. Thdi gian ndy dugc chon trén cd s& két qua thuc
nghiém. Test muc dich danh gid ning luc hoat dong thé luc cla vin
dong vién, né€u trong 12 phit d6 van dong vién chay cang dai thi kha
ning hoat dong thé luc cang tot.

Trang thiét bi:

- Chay trén dudng chay quanh sdn béng (sdn van dong).

- DPong hd bam gidy.

Phuong phdp ti€n hanh:

TruGce khi thyc hién test vin dong vién phai khdi ddng, sau d6 vao
1énh xudt phét chay c6 badm gid, van dong vién chay ding 12 phit va
cho dirng lai, do quang dudng chay 1a chi s6 d€ d4nh gid cong suat hoat
doéng cua co.

Ddnh gid két qua :
K&t qua thuc hién test dugc danh gid theo bang sau (bang 1. 53 ).

Bdng 1. 53: Bdng ddnh gid két qud (Km) test cooper chay 12 phiit.

Gidi Tudi Néng luc thé luc
tinh Kém Yéu Tr. binh Tot RAt tot

Nam <30 <L)5 15-19 [20-24 |25-27 |>28
30-39 | <14 1,5-1,84 | 1,85-2,24 | 2,25-2,64 | > 2,65
40-49 |<1,2 13-1,6 [1,7-2,1 |22-24 |>25
> 50 <11 12-1,5 [1,6-1,9 120-24 |>25

N <30 <14 1,5-1,84 | 1,85-2,15 | 2,16-2,64 | > 2,65
30-39 | <1,2 13-1,6 [1,7-2,1 |22-24 |>25
40-49 | <1,1 1,2-14 |1,5-1,84 | 1,85-23 |>24
> 50 <09 1,0-13 [14-1,6 |1,7-2,15 |>2]2
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1. 7. Ki€m tra chifc ning tim — mach biing phueng phdp cin lam
sang:

Do khoa hoc ngay cang phat trién, hién nay y hoc thé duc thé thao
st dung phuong phap cin Idm sang dé€ kiém tra cu tric va chifc ning
tim mach trong tip luyén thé duc thé thao nhu : chup x quang tim, ghi
dién tim do, siéu Am tim, chup dong — tinh mach ... c6 do tin cdy rat
cao nhim nang cao stic khoé va chdn dodn, phat hién sém nhitng bénh
ly vé tim — mach.

Do 4nh hudng ctia tip luyén thé duc thé thao, ciu tric clia tim c6 sy
thay ddi, thé hién & gidn budng tim va sy phi dai cd tim cda cdc van
dong vién luyén tip chii y&éu & cdc mdn sitc bén wa khi t6i da. Gidn
budng tim 1Am cho lugng mau chifa trong cic budng tim ting 1&n, d6 1a
yé&u t& quan trong d€ ting thé tich tAm thu khi cin thi€t. Phi dai cd tim
lam ting luc bép clia tim, titc 13 1am ting thé tich tAm thu.

Theo Letundp (1940), khong phai tit cid cic mon thé thao déu lam
thay d6i vé mit cdu tric cda tim, 1am co tim phi dai va ting thé tich
budng tim. Sy ting d6 day clia thanh tim chii y&u 13 tAm th't trdi, d6 1a
do tim clia cdc van dong vién co bép nhiéu ddy mdu di theo nhu cau
clia van dong co bip. Qua nghién citu dng dua ra k&t ludn sau: DPdi véi
van dong vién sitc bén thi tim gidn to, d6i v4i van ddng vién sifc manh
thi cd tim day 1€n.

Nha khoa hoc Kox di nghién cttu & cdc van dong vién, két qua cho
thdy cdc van dong vién tip luyén siic bén ua khi t8i da cé trong lugng
tim trén mot kg thé trong (tim / “Kg” trong lugng co thé) cao hon & van
dong vién cdc mon hoat dong sitc manh va tdc¢ do. Qud trinh van dong
c6 anh hudng rit 16n d&€n cau tric cla tim, c6 thé din dé&n phi dai co
tim va ciling ¢6 thé 1am ting thé tich budng tim. Hai chi s§ trén ting
déu din d&n sy ting trong lugng clia tim.

Nha nghién cttu My Reindell di nghién cttu va dua ra két qua so
sanh su khdc nhau giita thé tich budng tim & ngudi binh thudng va cic
van dong vién nhu sau:

Bdng 1. 54. So sdnh sy khdc nhau gita thé tich budng tim & nguoi binh
thuong va cdc vdan dong vién.

Mon thé thao S6  ngudi | Thé tich tim | Thé  tich
thuc nghi€ém (cm3) tim’kg  co
thé
Ngudi thudng 67 790 11,3
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VDV chay ngin 30 782 11,0
VDV chay trung binh | 86 876 12,8
VDYV chay dai 66 923 13,5
VDYV xe dap 18 1104 15,5

Dudi anh hudng clia tip luyén thé duc thé thao tim sé& phat trién to
hon ngudi binh thudng, do thé tich budng tim gidn rong, phi dai cd tim.
Co tim day 1én tr 0,5 dén 1 cm, tim to hon, chic va khde, dudc goi la “
tim thé thao”, vi th€ tin s& mach cla cdc vdn dong vién gidm hon
nhi€u so v6i ngudi binh thudng, khodng 40 — 45 lan/phit. Piéu dé cho
thdy ring tim hoat dong kinh t&, it ti€u hao ning luong hon va cé thdi
gian nghi dai hon nhung vAn ludén cung cip di mau cho cd thé trong qua
trinh van dong, nghia 13 khong lam cho thé tich phit ctia mau bi giam
di, vi dong thdi vdi gidm nhip tim, lvc co bép clia tim, tic 1a thé tich
tAm thu da ting 1én do phi dai co tim va gidn budng tim.

Thé tich phiit cia dong méu trong nghi ngdi clia vin dong vién trinh
dd cao thap hon so v6i ngudi thudng, do nhu cdu vé mdu cda td chic
thap hon, vi chiing st dung oxy tif mau tot hon.

II. Cic test ki€m tra chitc niing hé ho hap:

Trong qud trinh ki€m tra v ddnh gid cdc chdc ning hé hd hip doi

vdi ngudi tip luyén thé duc thé thao, hién nay cdc nha khoa hoc da st
dung mot s6 test thong thudng cé dd tin cdy va chinh xdc rit cao nhu
sau:
2. 1._Test VO,max (ml/phiit) : Pdnh gid kha ning hap thu oxy toi da.
La lugng oxy t6i da ma co thé c6 khd ning hap thu dugc trong thdi gian
mdt phit khi tudn hoan, ho hdp dat hiéu suit t3i vu. Pay chinh 1a
ngudng tdi han kha ning hip thu oxy cdia co thé. VO,max c6 do tin ciy
cao, danh gia ning lyc wa khi va kha ning hoat dong thé luc tdi da cla
VDV ciing nhu trinh do tdp luyén clia van dong vién. Do chi s& nay c6
hé s6 di truyén khd cao (trén 80%) ma trong thuc tién thé thao thudng
st dung trong tuyén chon van dong vién tré.

Céc nha khoa hoc dd nghién cttu rat nhiéu va cho thdy: Lugng hip
thu oxy tdi da khong nhitng 12 mdt chi tiéu sinh Iy quan trong phin 4nh
mic dd cao thdp clia cdng ning tim, phdi clia con ngudi khi vin dong
cuc dai ma con 13 chi tiéu rdt quan trong trong viéc tuyén chon VBV
sttc bén. Vi lugng hip thu oxy tdi da chii y&u chiu 4nh hudng clia cic
y&u td di truyén tir 66 — 93% (Svalts — 1970, Klissouvas — 1972), do d6
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phuong phéap ki€m tra, du bdo va danh gid VO,max la yé&u t6 rit quan
trong trong tuyén chon tai ning tré

DPé& xdc dinh chi s6 VO, max, c6 thé sit dung cdc phuong phdp truc
ti€p va gidn ti&p.

Phuiong phdp truc tiép xdc dinh chi s6' VO, max:

Nhim xdc dinh chi s6 VO, max ngudi ta dua ra mot s6 phuong phap
nhung chi 2 trong s6 d6 dudc thira nhan. Ca 2 phuong phdp déu dua
trén nguyén tic tiéu ton hét sy dy trit viéc huy dong hé van chuyén oxy
va tiéu thu oxy trong qud trinh hoat dong co. P€ dat dudc diéu d6 van
dong vién can thuc hién mot loat cong sudt van dong ting dan va trong
qud trinh d6 do sy hip thu oxy. Trudng hgp thit nhi't cdc cong sudt van
dong khac nhau thuc hi€n li€n tuc, trudng hgp thit hai 1a gitra ching c6
giai doan nghi ngoi. Hién nay dé xdc dinh chi s6 VO, max ngudi ta
thudng st dung lugng van dong trén xe dap luc k€ hoidic trén thim chay
(fredban). It khi ngudi ta st dung budc buc hodc thyc hién cdc bai tap
thé thao (bdi, chay, dua xe dap...).

Nguyén tic chung cho tit cd phudng phdp xdc dinh VO, max dé 1a
thuc hién lugng van dong c6 cong suat bing hodc 16n hon cdng suit tdi
da ctia mdi c4 thé€. Chinh lugng van dong nhu vay din dén sy huy dong
t01 da hé thng ddm bdo oxy cho co hoat dong.

Nhitng dic di€m cd ban ciia sd dd ting cong suat van dong theo bac
thang trén xe dap luc k€ dudgc trinh bay & bdng sau:

Bdng 1.55 . Chi 56 céng sudt vdn dong va thoi gian cho phép (udc
tinh) & titng thang vdn dong khi tién hanh test VO, max trén xe dap luc
ké vdi hoat dong thé luc mét dot tang dan cuong do van dong (tdn s6
dap pé dan 60 vong/phiit) .

Dbéi tugng Nhém Giéi tinh Lugng van dong
nghién citu tudi W (0dt) | t (phit)
Van dong vién |-Tré Nam — ni 20 -50 1-3
-Trudng Nam 50-80 1-3
thanh N 30-70 1-3
Nhitng ngudi khoé | -Tré Nam — nit 15-30 1-3
c6 chudn bi thé -Trudng Nam 20 - 60 1-3
luc kha thanh Nir 15-50 1-3
-L6n tudi Nam 10 - 50 24
N 10 —40 2-4
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Nhirng ngudi cé -Tré Nam — nit 10 -25 2-4
thé luc, sic khoé | -Trudng Nam 15 - 40 2-4
kém thanh Nir 12-30 2-4
-Lén tudi Nam 10-25 3-4

Nir 10 - 20 3-4

Khdc v6i phuong phap xe dap luc k€&, khi ti€n hanh test VO, max
trén thim chay c6 3 cich dé ting lugng vin dong: chi ting toc d6 thim
chay; ting do ddc clia dudng chay; ting cd tdc do va doc dudng chay
cung mot lic (bdng 1.56). Kinh nghiém cho thi'y d6i twgng nghién citu
ti€p nhan ché& dd tuong ddi “bing phing”, ché dd 3 tuong d6i “doc” con
ch& do thit hai do huy dong du trit thich nghi nén chi€m quing trung
gian.
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Bdng 1. 56. Cdc chi s6 udc chitng téc do chuyén dong (V m/s) va géc nghiéng (G%) ciia bdng chay & thang luong van
dong ddu tién, su tang trudng téc do (Av m/s) va géc nghiéng (AG%) & titng thang van dong tiép theo (thoi gian & mot

thdang luong vdn dong tir 1 — 3 phiit).

Ché€ do | Cac dic D6i tugng nghién citu
lugng diém hoat Véan dong vién Ngudi khoé c6 thé luc khd Ngudi khoé cé thé luc y&u
van dong | dong cla Tré | Trudng thanh Tré Trudng thanh Lén tudi Tré | trudng thanh Ldn tudi
Tredban | Nam-nit | Nam | nit Nam-nit | Nam nit Nam |N@ | Nam-nit | nam nit nam nit
Tha 1 \Y 2-3 25-3 |12-3|1,5-2 1,5-2,2 | 1,5-2 | 1,2-1,7 | 1-15|1-1,5 1-1,75 | 1-1,5 | 1-1,5 | 1-1,25
G 0-5 0-5 0-5]0-3 0-5 0-3 0-3 0 0 0-2 0-2 0 0
AV 0-5 0-5 0-510-25 0-25 0-25 [0-25 |0-25|0-25 0-25 [|0-25 |0-25 [0-25
AG 0 0 0 0 0 0 0 0 0 0 0 0 0
The2 |V 2-3 2-4 2-3 11,525 1,5-2 1,5-2 | 1-1,25 | 1-1,7 | 1-1,25 1-1,25 | 1-1,7 | 1-2 1-1,5
G 0 0 0 0 0 0 0 0 0 0 0 0 0
AV 0 0 0 0 0 0 0 0 0 0 0 0 0
AG 2-5 2-5 2-512-4 2-14 2-4 1-4 1-4 |1-4 3 2-3 1-3 1-3
Tht3 |V 2-3 25-3 (2-31(1,5-2 1,5-2 1,5-2 |1-1,75 | 1-1,5 | 1-1,5 1-1,75 | 1-1,5 -1,5 1-1,25
G 0 0 |0 0 0 0 0 0 0 0 0 0
AV 0-5 0-5 0-510-25 0-25 0-25 [0-25 |0-25|0-25 0-25 |0-25 0-25 [0-25
AG 2-3 2-4 2-4|12-3 2-3 2-3 1-3 1-2]11-2 1-2 1-2 | 1-2 1-2
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Nhim chon sd d6 t6i wu ting lugng van dong khi thuc hién test
VO,max trén cd s& Iita tudi, gidi tinh va kh3 ning hoat dong thé lvc c6
thé chon theo so @6 ctia (badng 1. 57). Khi so sdnh cdc s6 & badng véi cic
chi s6 khi thuc hién thang bic dau tién ctia lugng van dong dé€ diéu ch&
s6 d6 luong van dong ti€p theo (ting hodc gidm cudng do6 van dong).

Né&u VO, max dugc x4c dinh bing mot loat lugng vin dong riéng 1¢
thi chi s6 mifc ting lugng van dong twong dng véi lugng van dong trong
test ting lién tuc 1 1an (xem bang 1. 55 va 1. 56). Tuy nhién thdi gian
hoat dong & tirng mifc cong suat caAn phai ting I&n it nhat 1a 5 — 6 phiit,
thdi gian nghi giita cdc ddt van dong phai chon sao cho né dd d€ hoi
phuc sau lugng van dong trude.

Van dé quan trong clia test VO, max 1a dat d&€n do tin ciy clia tirng
doi tuong. Tiéu chuin co ban d€ dat dugc VO, max dé 1a hién tugng
“lam bing” (leveling off) xuit hién dudng ngang trén dd thi, sy phu
thudc sy hap thu oxy vao cong suit van dong. Hién tugng d6 ching t6
da can kiét hoan toan viéc huy dong du trui ctia hé van chuyén va tiéu
thu oxy c6 nghia 13 dat t6i gidi han hoat ddng thé luc clia van dong
vién.
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Bdng 1. 57. Cdc tri s6 udc chiing cdc thang lugng vdn dong(N) ciing
nhu su tang trudng tan sé tim dap (f) va sw hdp thu oxy (AVO,) & titng
thang luong van dong & so dé 161 wu khi tién hanh test VO, max & nhitng
doi tugng khdc nhau.

Pdi tugng | Nhém tudi Gidi tinh Chi s6 trong dgi (uSc tinh)
nghién N Af AVO,
et (I/phtit) (ml/ph)
Vian Tré Nam-nit |4-6 20-25 |250-600
dong Trudng thanh | Nam 4 -7 15-20 | 600 - 1000
vién N 4-17 15-20 |400-3800
Ngudi Tré Nam-nit |3 -6 15-20 |200-400
khoé c¢6 | Truéng thanh | Nam 3-6 10-20 |250-750
th€ luc N 3-6 10-20 |200-600
kha Lén tudi Nam 3-6 5-10 100 — 600
N 3-6 5-10 100 — 500
Ngudi Tré Nam-n&t |3-6 10-25 | 100-300
khoé c¢6 | Trudng thanh | Nam 3-6 5-20 200 - 500
thé  luc N 3-6 5-20 150 — 400
yé&u Lén tudi Nam 3-5 3-10 100 — 300
N 3-5 3-10 100 — 250

Yéu cdu vé dia diém va trang thiét bi:
Phong thi nghi€m.
M4y phan tich khi.
Xe dap luc k& hoic fredban.
Mady dién tim va mau huynh quang 3.
Chu#n bi thudc cAp citu trong thuc nghiém.
Phuong phdp va trinh ty tién hanh:
TAt cd cdc ddi tugng thuc nghiém déu phdi c6 sy chi dinh clia bic si,
kém theo ECG ghi di c3 12 chuyén dao.
Van dong vién phdi l1am quen va hi€u yéu ciu, muc dich va cich
thuc hién.
TruGce khi thuc hién test van dong vién nghi 45 — 60 phait.
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Van dong vién khdi dong trén xe dap luc k€ v6i cudng do 40 — 60%
VO, max (du bdo)

Van dong vién nghi 10 — 15 phuit.

Tién hanh thyc hién test (ch€ do ting lugng van dong va trinh ty
ghi cdc chi sO sinh 1y) theo nhiém vu va dic diém clia ddi tugng. Su
hap thu oxy va cdc chi sd sinh 1y khdc thudng ghi & cudi thang van
dong (30 gidy cudi cung).

Diénh gia két qua test VO, max:

Bdng 1. 58. Bdng ddnh gid VO, max déi vdi van dong vién.

Gi6i | Nhém | Nhom VO, max(ml/ph/kg)
tinh |tdi | thé thao |RAtt5t | TSt | T.binh | Y&u Kém

Nam | > 18 Nhom A >78 | 68-78 |57-67 |46-50 <46
Nhom B >68 |[60-68 |50-59 |42-49 <42
Nhom C >58 | 51-58 |46-50 |[41-45 <41

N | >I8 Nhom A >69 | 60-69 |50-59 |40-49 <40
Nhom B >59 | 52-59 |44-51 |36-43 <36
Nhom C >50 [46-50 |[41-45 |36-40 <36

Nam va | >18 Nhom A >70 | 62-70 |53-61 |45-52 <45
ntr Nhom B >60 |54-60 |47-53 |40-46 <40
Nhom C >56 | 46-56 |41-45 |35-40 <35

Ghi chu:

-Nhém A: Trugt tuyét, chay 800m, di bd thé thao, nim mon phdi hop,
dua xe dap, bai 200m, bin sting...

-Nhém B: Cdc modn béng, doi khang, chay <800m, boi <200m, nhay
cao, thé duc nghé thuit, trugt bing nghé thuit...

-Nhém B: Thé duc dung cu, ¢ ta, cic mon ném dy....
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Bdng 1. 59. Bdng ddnh gid VO, max déi vdi nguoi khoé binh thuong.

Giédi Nhom VO, max(ml/ph/kg)
tinh tudi RAt tOt | Tot T. binh Y&u Kém
Nam <25 55 |49-54 [39-48 |33-38 33

25-34 52 |45-52 |38-44 |32-37 32
35-44 50 |43-50 |36-42 |30-35 30
45 -54 47 140-47 |32-39 |27-31 27
55-64 45 137-45|29-36 |23-28 23
> 64 43  133-43 [27-32 [20-26 20

N <20 44 138-44 |31-37 [24-30 24
20-29 41 36 -41 [30-35 |23-29 23
30-39 39 |35-39 |28-34 |22-27 22
40 - 49 36 [31-36 |[25-30 [20-24 20
50-59 34 129-34 123-28 | 18-22 18
> 59 32 127-32 |21-26 |16-30 16

Phuong phdp tinh gidn tiép xdc dinh chi s6" VO, max:
+ Dua trén két qud test Cooper.

Gitra k&t qua ctia test chay 12 phiit va chi s VO,max c6 tudng quan
tuyén tinh chit (hé sd tuong quan v = 0,897) do vy n6 cho phép st
dung test Cooper dé€ xdc dinh chi s6 VO,max theo bing sau (bang
1.60).
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Bdng 1. 60. DBdnh gid VO,max theo thanh tich chay 12 phiit (mét).

Thanh tich | VO,max Thanh tich VO,max

chayl2 phut (m) | (ml/ph/kg) chay12 phut (m) (ml/ph/kg)
1000 14 2500 45,9
1100 16,1 2600 48,0
1200 18,3 2700 50,1
1300 20,4 2800 52,3
1400 22,5 2900 54.4
1500 24 .4 3000 56,5
1600 26,8 3100 58,5
1700 28,9 3200 60,8
1800 31,0 3300 62,9
1900 33,0 3400 65,0
2000 35,3 3500 67,1
2100 37,4 3600 69,3
2200 39,5 3700 71,4
2300 41,45 3800 73,5
2400 43,8 3900 75,6

Chiing ta dya vao thanh tich chay 12 phiit (m) rdi tra theo bing trén
hoidc ta cling c6 thé tinh theo cong thifc sau: Pon vi do VO,max Ia
ml/phut/kg

VO,max = X. 0,02 - 5,4.
Trong d6 X 12 k&t qua chay 12 phiit tinh bing mét
+ Dua trén két qud test P.W.C 170.
Theo cong thitc cua V. L. Karpman va cong sy .
D&i véi ngudi binh thudng khoé manh ta st dung cong thifc sau:
VO,max =1,7. PWC 170 + 1240 .
D01 vdi van dong vién ta sit dung cong thifc sau:
VO;max =2,2. PWC 170 + 1070 .

Hoat dong thé duc thé thao thudng xuyén lam bi€n ddi cd ban
vé trang thdi cd ning clia cdc cd quan hé ho hap nhu 16ng nguc dudc
nd ra va co gidn tot, cd ho hap phat trién do dé 16ng nguc 16n hon va
dung tich sdng ctia phdi ting 1én. P6 14 mot trong nhitng diéu kién
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quan trong nhat d€ ting cudng kh3 ning cung cip oxy cho cd hoat
dong.

O ngudi duge huan luyén, ho hdp & trang thdi nghi, chAim va sdu
hon. Tan s6 hd hip trung binh 10 — 16 1An/phiit va dung tich song (phé&
hoat Iugng) ting (4500ml — 6000 ml ddi v6i nam, 3500 — 4500ml ddi
véi nit), cu thé 1a cdc vin dong vién boi 16i. Thong khi phdi t6i da clia
van dong vién c6 thé dat tir 150 — 250 lit/phit. Chi s6 nay ting lén
cung vdi trinh do luyén tap.

0] ngudi dudc huin luyén, thé tich khong khi bd sung 16n hon thé
tich khong khi du trit cling 13 chi tiéu tdt clia chitc ning ho hap.

Qud trinh tap luyén thé thao con lam ting hiéu s& 16ng nguc hit vao
— thd ra, tan s6 hd hap gidm khodng 10 — 12 lan/phit, ting do siu ho
hap va trao ddi khi tot.

II1. Céc phuong phap kiém tra chitc ning thin kinh.
3. 1. Phén logi loai hinh thén kinh:

Loai hinh than kinh 12 t8 hgp tdc thudc tinh than kinh, phdn dnh
ning lyc hoat dong clia than kinh va c6 hé s& di truyén rit cao.

Do linh hoat clia cdc phin ng than kinh dugc dic trung bdi toc do
ti€p thu dong tdc, toc dd ti€p thu k§ — chié€n thuit, khd niing tu stta
chita nhitng dong t4c sai, thira, trang thai tot tru6c va sau thi dau, thich
nghi nhanh véi cdc diéu kién, mdi trudng khic nhau.

Theo cdc nhi khoa hoc tuyén chon thé thao cida Trung Qudc thi
nhitng chi s6 hé than kinh, phdn xa, dic di€m tri tué c6 muc di truyén
rit cao (khodng 60 — 90%). Ngoai ra, né con su chiu chi phdi clia hoan
canh moi trudng, ty nhién, xa hdi, gido duc va tinh tich cuc cia chu
thé€, dong thdi ching ludn cé sy tic dong tuong hd 1in nhau. Chinh vi
th€, viéc tuyén chon nhitng dic di€m tdm 1y d6 phdi dudc ti€n hanh
trong chinh nhitng mdi quan hé d6 & tirng c4 nhin cu thé va trong
nhém. Tuy theo mdi mdn thé thao cu thé ma chiing ta phin loai than
kinh va bit ddu tuyén chon theo d6 tudi phit hop.

Dua vao cdc thudc tinh cta than kinh 12 sitc manh, do linh hoat va
tinh cAn bing I. P. Pavlép d3 phan chia thanh 4 loai hinh than kinh nhu
sau:

-Loai I: Manh, cin bing, linh hoat.
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-Loai II: Manh, cAn bing, khong linh hoat.
-Loai III: Manh, khong cin bing
-Loai IV: Than kinh yéu.

Nhu vdy, d€ phan loai, loai hinh than kinh phdi sit dung cic loai
test tAim 1y d€ xdc dinh va phan loai loai hinh than kinh.

3. 2. Cdc test danh gid miic do tdp trung ciia hé thén kinh.

D€ dinh gid mic d6 tip trung cda hé than kinh cé thé si dung
phuong phdp sodt bang. Trong thuc tién ki€m tra y hoc thé thao cdc
nha nghién cttu da dé xuat nhi€u loai bang khdc nhau, nhung tit cd
déu dua trén cd s chung nhat 1a cho ngudi dugc ki€m tra gach 14y mot
tin hiéu da dudc chon trudc vao d6 trong mot khodng thdi gian nhat
dinh, k€t qud ddnh gid dua vao ty 1€ tin hiéu gach ding véi tin hiéu
gach sai hay bd sét. Su khdc biét clia cdc phuong phap la st dung tin
hiéu don hoic tin hiéu kép (c6 kém theo tin hiéu tc ché).

- Test soat bang vong hé¢ Lomdont.

Phuong phdp 14p test dudc tié€n hanh theo nguyén tic trén, két qua

danh gid theo cong thifc sau:

0,4536N —2807n

T

Trong do:
S: 1a lugng don vi thong tin (bit/gidy).
N: S4 tin hiéu theo bang (tdng lugng tin hiéu quy dinh khi lap test).
n: SO tin hiéu gach sai hay b sot.
t: Thoi gian 14p test
K&t qud thu dudc ddnh gid nhu sau:
Néu S trén 1,57 : Chifc ning hé than kinh tot.
Né&u S tir 1,26 — 1,57:  Chifc ning hé than kinh kh4.
Néu S tir 0,96 — 1,26:  Chifc ning hé than kinh trung binh.
Né&u S tir thap hon 0,96: Chifc ning hé than kinh kém.
3. 3. Test kiém tra chiic ndng thdn kinh thuc vat.
Céc test kiém tra chifc ning than kinh thuc vt chi yé&u dudc dua
trén cd s su bi€n ddi ciia mach dudi mot kich thich nao d6 dé€ xdc dinh
dd cAn bing truong luc trung tAm giita giao cAm va phé giao cdm. Cic
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kich thich dugc st dung cé thé 1a co hoc, héa hoc hay nhiét d6. Ngoai
thong s6 mach c6 thé st dung phuong thifc do nhiét d6 da hay lugng
mo hoi dé€ ddnh gid.

- Thit nghiém Asnhera.

Thit nghiém nay 1a th nghiém 4n mit, dva trén cd s cia phin xa
mit — tim dic trung cho tinh hung phan clia than kinh phé giao cdm.

Tién hanh:

Ngudi dugc ki€m tra & tu th€ nim, do mach yén tinh, sau d6 ding
hai ngén tay cdi va trd 4n nhe 1én con ngudi trong tu thé€ nhim véi thdi
gian 10 gidy, sau d6 do mach 2 1an. K&t qua thi¥ nghiém dugc danh gid
bing cdch so sdnh gi4 tri mach truc va sau thuc nghiém.

Cdch ddnh gid:

+ N&u mach gidm tir 5 — 12 1an/phiit chitng té hung phan cia than
kinh phé giao cim trong yén tinh § mic trung binh.

+ N&u mach gidm trén 12 1an/phit, hung phan phé giao cdm troi
mach gidm dudi 4 14n hay khong ddi, ta n6i hung phan phé giao cdm
hay hung phan giao cdm trdi trong yén tinh.

+ Né&u mach gidm trén 24 1an/phiit thi phin xa mit — tim dudc coi
12 bi€n dang.

- Thy'c nghiém thay ddi tu thé.

Thuc nghiém nay c6 thé dp dung theo hai phuong phap:

Thay d6i tu thé tif nim sang ding ( thudng st dung).

Thay d6i tu thé tir ditng sang nim.

Tién hanh.

Ngudi lap test & tu th€ nim yén tinh (khong kich thich) tir 3 — 5 phiit
sau d6 ding diay. LAy mach truc khi ditng va ngay sau khi ditng. K&t
qua thir nghiém dugc ddnh gid bing cdch so sanh mach dugc do hai 1an
trude va sau khi ding.

Cdch ddnh gid:

- N&u mach sau thit nghiém ting trong khodng 4 — 8 lan/phiit, chic
ning than kinh thyc vat tot.

- N&u mach ting trén 8 lan/phit hung phan clia giao cdm trdi trong yén
tinh, ngudc lai ting dudi 4 14n hodc khong d6i thi hung phan phé giao
cam trdi trong yén tinh.
3. 4. Test kiém tra chiic ndng thing bing.
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Ki€m tra chic ning thing bing 12 ki€m tra sy phdi hop cta vé dai
nio, t§ chic dudi vd, hé thong tién dinh, ti€u nio va hé cdm thu co —
khép. Ki€m tra chitc ning thing bing déng vai trd quan trong trong
viéc thuc hién va hoan thi€n cidc dong tdc trong qud trinh tip luyén,
ngodi ra con phat hién nhitng rdi loan vé kh3 ning giff thing bing cd
thé trong khong gian va con ddnh gid mic do mét mdi cda vin dong
vién sau tap luyén.

Ki€m tra chifc ning thing bing gdm ki€m tra thing bing tinh va
thing bang dong.

Kiém tra thang bang tinh (test Romberg) : Gom 2 tu thé:

- Tu thé€ thit nhat: La tu thé don gidn dugc dp dung cho ngudi 16n
tudi va tré em. Ngudi dudc thuc nghiém ding tu th€ nghiém, hai tay
giang ngang, hai chan khép sidt nhau, miii chin no cham got chén kia,
méit nhdm va tinh thdi gian thyc hién.

- Tu th€ thtt hai: Thit nghiém nay cé do khé cao, thudng 4p dung
cho ngudi trudng thanh va van dong vién. Nguoi dudc thuc nghiém
ding trén 1 chan tru, chdn con lai co g6t cham gdi chin tru, tay giang
ngang, mit nhim va tinh thdi gian thuc nghiém.

Cdch ddnh gid:

Né&u ngudi thuc nghiém ding vitng vang, ngén tay va mi mit khong
run trén 15 gidy, chic ning thing bing tinh 1a t6t. Néu thuc hién dudi
15 gidy, xud't hién hién tuong run ngén tay, mi mit thi chifc ning thing
bing tinh kém. P&i v6i van dong vién thi tiéu chuin trung binh 1a 28
gidy.

Kiém tra thang bang dong.
C6 thé st dung 3 phuong phap sau:

- Quay ghé& Baran.

Thuc hién trén gh€ quay Baran, ngudi thuc hién & tu thé ngdi, tay,
chan dé€ ding vi tri quy dinh, diu cdi cim sit nguc, mit nhim. Sau d6
quay gh& 10 vong, toc dd 1 vong/2giay, khi ngirng phai budc xudng va
di lai ngay theo dudng da dinh sin. K&t qud ddnh gid nhu sau: N&u di
vitng vang, ding quy dinh thi chifc ning than kinh tot; néu thi€u ty tin,
di ding quy dinh, chifc ning than kinh trung binh; néu 130 d4o, chéch
huéng thi chitc ning than kinh kém.

- Quay Parotxki.
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Thit nghiém nay dudc st dung rong rdi vi don gidn, khdong nhiéu
phuong ti€n dung cu ddc biét. Ngudi thuc hién test lam ddng tic xoay
dau quanh truc thing ding theo mot chiéu huéng nhat dinh, mit nhim,
t0c dd 2 vong/lgidy. K&t qud dugc ddnh gid theo thdi gian giit thing
bing. O ngudi khoé c6 k&t qua trung binh 12 27 gidy, van dong vién dat
la 90 gidy.

- Thut nghiém tay — miii.

Ngudi dugc ki€m tra § tu thé ding, mit nhim, yéu ciu ding ngén
tré khi gip cing tay ctia cinh tay dudi thing trudc mit chi chinh xdc
vao chdm miii clia minh. N&u chi 1&ch hay tay run, diéu d6 ching td
chic ning thing bing dong kém.

3. 5. Test kiém tra chitc ndng thdn kinh - co.
Ghi dién co do.

Nhim x4c dinh thdi gian tiém tang co va dudi co, thdi gian co co
cuc dai, tin s6 co co va truong Iyc co. Pién cd d6 1a phuong phap ghi
dong dién sinh hoc xuit hién trong co van véi dung cu 12 mdy ghi dién
co. Trinh d6 tap luyén cang cao thi cdc chi sd cang nhd.

Test Tepping.

Goi 12 test dAu chdm, ddnh gid do linh hoat cd ning.

Dung cu:

Biit bi, gidy khd 20 x 20 dugc chia 1am 4 6, ddng hd bam giay.

Tién hanh:

Ngudi thuyc hién test dung tay thuin chdm lién ti€p theo vong xody
0c v4i toc dd t6i da. Thoi gian thuc hién 1a 40 gidy, mdi 6 10 gidy va
chuyén 6 theo khiu 1énh.

Ddnh gid:

K&t qud danh gid dua vao gid tri trung binh s& ddu chdm trén 1 gidy
thuc hién dudc. Trung binh 7 di€m/1gidy.

Test do cam gidc luc co.

Test ndy c6 gi4 tri thuc tién cao, ddnh gid dd nhay cdm co bip trong
viéc phan phdi Iyc cho tirng hoat dong. Pay 1a mot thong s6 du bdo
trinh d6 ky thuit, cu thé 12 mén béng ban, béng 16, cau 16ng, vd
thuat...

Dung cu: may do Iy co hoidc luc k& bép tay loai 30 — 50kg.

Tién hanh thuc hién:
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Thuyc hién theo nguyén tic chung 12 cho ngudi thuc nghiém luc co
co tdi da, ti€n hanh tir 5 — 10 1an ¢6 quing nghi.

Bdnh gid két qua:

N€&u gid tri tuyét ddi cla sai sd cang nhd thi cdm gidc Iyc cd cang
t6t. Tuy nhién, né con phu thudc vao tri s6 trung binh clia cic mon thé
thao khdc nhau nén c6 su khac biét kha 16n.

3. 6. Test kiém tra danh gid khd ndng phdn xa:(B6iKé, sinh Iy hoc)
Phan xa don:

Dung cu: Mady phan xa 4m thanh hodc dnh siang.

Tién hanh:

Ngudi dugc ki€m tra ngdi vdi tu thé thodi mdi, dAu ngén tay trd cla
tay phai dit nhe trén cdc phim ngit ctia mdy, khi nghe tin hiéu thi 1ap
tiic 4n phim dé tit Am thanh hoic 4nh sdng, thuc hién 15 1an.

Ddnh gid:

B4 k&t qué 1an nhanh nhit va 1an chAm nhat.

Tinh gi4 tri trung binh cong ctia 13 1an con lai.

K&t qua dugc phan thanh 5 loai: t8t; khd; trung binh; dudi trung binh
va kém.

X trung binh (x) =200 + 20ms.

Phan xa phiic.

Hay con goi la phdn xa lya chon. Trong mot chudi kich thich khong
diing 1 kich thich ciing tdn s6 ma dung 2 tan sé khdc nhau (dnh sdng d
va 4nh sing xanh hodc Am thanh cao va Am thanh thdp). Trén co s
thdi gian phdn xa cta doi tugng ching ta khdo sdt dugc qud trinh e
ché& phan biét va qud trinh ton lvu hung phan, néu nhu trong qud trinh
ki€m tra c6 cai biy (it nhat 5 1an biy “16i”) chiing ta con d4nh gid dugc
tinh chi't qud trinh than kinh ctia d6i tuong tinh cin bing, tinh linh hoat,
tinh cudng do.

Dung cu: My do phan xa Am thanh, dnh sang.

Tién hanh:

Ngudi dugce thuc nghiém ngdi tu thé thodi mdi, ngén tay trd clia tay
phdi dit nhe trén cdc phim ngit cia mdy. Tin hiéu sé& phat v6i 2 tan s6
khac nhau. P&i tugng ki€m tra chi 4n phim khi nghe 4m thanh cao (khi
nghe Am th4p thi khong) hodc dnh sdng dd, 4nh sdng mau xanh. Ngudi
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dugc thyc nghi€ém phdn xa nhanh va chinh xdc. Tin hiéu s€ dudgc phat
50 1an.

Ddnh gid:

- Tinh X trung binh cta thdi gian phan xa (mic d6 trung binh 1a 360
+ 35ms).

- Tinh % mic biy “16i” dé xdc dinh tinh cAn bing cla qu4 trinh than
kinh, n€u mic biy bing hoic 16n hon 50% thi thin kinh khong cin
bing.

- Tinh X trung binh cda thdi gian phdn xa ddp @ng trudc biy so v6i
sau bdy va so v4i phin xa don d€ d4nh gid tinh linh hoat clia qué trinh
than kinh ciing nhu qu4 trinh tdn luu hung phan.

Trong 50 1an thyc nghiém tim hiéu cda 10 1an diu va 10 1an cudi theo
cong thuc:

tt - b
Néu: Hiéu sd d6:
<-4 thi than kinh manh.
-4 dé&n 15 thi than kinh trung binh.
> 15 thi than kinh y&u.

IV. Kiém tra y hoc su pham thé duc thé thao.

Ki€m tra y hoc su pham trong tap luyén thé thao 13 mdt hinh thic
kiém tra y hoc do bdc si thé thao va huin luyén vién hoic gido vién
huéng din cing ti€n hanh dong thdi ngay trong qud trinh huin luyén
thé€ thao nhim muc dich chung 13 d4dnh gia lugng van dong clia bai tap,
budi tip....tdc ddng lén co thé ngudi tip va nhitng bi€n d6i tAm - sinh
ly clia ngudi tap.... Trén co s§ d6 dé diéu chinh lugng vin dong mot
ciach hdp ly trong qué trinh hudn luyén nhim ning cao sitc khoé va
thanh tich thé thao.

Trong hudn luyén thé thao (HLTT) hién dai, viéc kiém tra y hoc su
pham dé danh gid LVD thé luc trong HL 13 khong thé thi€u dudgc trong
quy trinh cong nghé dao tao tdi ning TT. B4i 1€, n€u x4c dinh dudc
dnh hudng ctia LVD su pham di giy ra trong cd thé VPV, tic 1a LVD
sinh 1y thi khong thé sip x&p LVD su pham mdt cdch hop 1y, khong thé
danh gid hiéu qua HL, dy bdo ting trudng trinh do tap luyén va trang
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thdi sung stc thé thao

Céc phuodng phép y - sinh hoc ki€m tra d4dnh gia hiéu qué clia cong
tdc huan luyén thé thao (HLTT) thudng dudc st dung dé phan tich k&t
qua tdp luyén cia VDV sau mét quda trinh HL dai han. Phudng phdp
ludn va quan di€m nhu vay 13 ding din bdi 1& ning lyc van dong, trinh
dd tap luyén va thanh tich TT nhat thi€t phai thong qua qud trinh tip
luyén theo mot chuong trinh, k€ hoach va ndi dung HL 1au dai, tudn
theo nhitng quy luat, nhitng nguyén tic khoa hoc mdi cé thé ning din
1én dudc.

Bdi vay, n€u khong dinh ky ki€m tra y hoc su pham ddnh gid chat
lugng cda cdc bai tip, budi tip thong qua LVD nhim diéu chinh va tai
diéu chinh k& hoach va ndi dung HL s& khé c6 thé dat dugc hiéu qua
ctia cong tac HL.

Né&u chiing ta chi dya vao cidc phuong phdap dinh gid trinh do tap
luyén va kiém tra thanh tich chuyén moén sau nhitng chu ky HL dai
ngay dé xem xét hiéu qui HL thi s& khong con y nghia kip thdi phat
hién va di€u chinh nhitng bat hgp 1y trong cidc budi tip hing ngy.
Viéc ki€m tra y hoc su pham trong tap luyén d€ theo ddi su bién ddi co
thé VPV trong qud trinh ti€p thu cdc LVDP (khong ngirng ning cao) va
tim hiéu cdch d4nh gi4 sy thich nghi v6i LVD sé& gitp cho HLV c6 co
s& khoa hoc d€ diéu chinh LVD mdt cach hdp 1y phit hdp cho tirng ddi
tugng VDV, ddng thdi phdt hién sém nhitng bi€n ddi khong phi hop,
c6 hai cho stic khde van dong vién dé diéu tri, nghi ngoi va hdi phuc.

4. 1. Nhi¢m vu ciia kiém tra y hoc su pham.

Ki€m tra y hoc su pham thé duc thé thao (TDTT) bao gém cic

nhiém vu sau:

- P4nh gia diéu kién tap luyén va cong tic t6 chic tip luyén.

- P4nh gid lugng vin dong clia cdc bai tip, budi tap 1én co thé ngudi
tap trong qud trinh huan luyén va cé su d6i xt c4 biét trong tip luyén.

- Xd4c dinh trang thdi sic khde va trang thdi chic ning nhim ddnh gid
ndng lyc van dong va trinh d§ tip luyén trong nhitng giai doan khac
nhau ctia qué trinh hudn luyén.

- P4nh gid va lva chon cdc phuong tién, phuong phdp nhim thic diy
qud trinh hdi phuc sau lugng van dong 16n.

4. 2. T4 chiic kiém tra y hoc su pham.
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Thong thudng, ki€m tra y hoc su pham theo chu ky, giai doan huin
luyén trong mdt nim nhu ki€m tra sau cdc chu ky huin luyén, giai
doan huan luyén vd con 4p dung mot s6 1an kiém tra thudng ky cho
tirng bai tip, budi tap..

Kiém tra y hoc su pham dugc phan hai dang: Ki€m tra y hoc dinh ky
va ki€m tra y hoc thudng k3.

- Ki€m tra y hoc dinh ky: Nhiém vu chinh cia ki€m tra 13 d4nh gid
hiéu qué 1au dai cia tap luyén véi muc dich chinh 12 nhim hoan thién
k& hoach huin luyén.

Viéc ddnh gid cda ki€m tra y hoc dinh ky 13 ti€n hanh ki€m tra ca
trong yén tinh, ngay trong vin ddng va sau van dong, c6 thé két qua
d4dnh gid mdi chinh x4c va c¢6 hiéu qua. Cic test dugc sit dung c6 thé 1a
cac bai tap chung, bai tAp chuyén mon (phai dugc chuin hda trudc khi
ap dung) hay céc test trong phong thi nghi€m.....

- Kiém tra y hoc thudng ky: Nhiém vu chinh clia ki€m tra 1a ddnh gid
hiéu qua tp luyén tifc thdi va hiéu qud vao cdc ngay ti€p theo cia
budi tap (chAm).

+ Pdnh gid hiéu qud titc thoi: Cé thé sit dung cdc hinh thifc t§ chitc
ki€m tra y hoc su pham nhu sau:

Theo dbi truc ti€p trong budi tip (bao gdm tirng ndi dung, tinh chit, dic
di€m ctla tirng bai tap).

TruSc budi tip luyén va sau 20 — 30 phiit tap luyén, c6 thé sit dung
lugng van dong bs sung.

Kiém tra trong ngay tp luyén vao cdc budi sang, chiéu.

Ki€m tra danh gid trén gitip cho HLV didnh gid LVD cda bai tap,
budi tip thudc loai ndo, ddng thdi biét dugc tinh chit, dic tinh cia bai
tap thudc ving ning lugng nao (yém hay wa khi...)

+ Pdnh gid hiéu qud chdm: Cé thé st dung mdt trong cic hinh thifc
t6 chifc sau:

-M&i sang tru6c cac budi tap.

-Vao budi sing va budi chiéu hang ngay.

-Vao dau va cudi mdi chu ky nhd.

-Vio ngay ti€p theo sau budi tip (sau 18 — 20 gid sau budi tap).

Ki€m tra ddnh gid trén giip cho HLV 14p k& hoach phan phdi LVD
trong tiing chu ky nhd va ddnh gid mic @6 hdi phuc sau LVD budi tip
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va c6 thé rit kinh nghiém dé€ ting hodc gidm cho budi tap sau.

4. 3. Cdc phuong phdp trong kiém tra y hoc su pham.

Céc phuong phép trong ki€ém tra y hoc su pham thudng duing 1a:
- Phuong phdp phdéng vdn: Phéng van huin luyén vién, vin dong
vién...(hdi cam gidc chd quan trong qua trinh tdp luyén...)
- Phuong phdp quan sdt su pham: quan sit nhitng ddu hiéu mét méi
bén ngoai nhu md hdi, sic mit...
- Phuong phdp y hoc lam sang: ki€m tra cin do, mach dap, huyét 4p,
nhip hd hap...
- Phuong phdp cdn lam sang: xét nghi€m mau, sinh h6a mau va nuéc
ti€u; ghi dién tim, dién co dd va truong lvc cd...

Mot di€m quan trong trong ti€n hanh ki€m tra y hoc su pham 1a dp
dung cdc tht nghiém chdc ning, trong d6 thit nghiém Iugng van dong
lap lai va thi nghiém lugng van dong bd sung chi€m vi tri dic biét. DE
d4dnh gid mdc do bai tip, budi tap...tdc dong 1én cd thé ngudi tip, cAn
phéi xdc dinh cudng d6 va khoi lugng cia bai tap.
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CHUONG II.

CO SO Y — SINH HOC CUA CONG TAC HUAN LUYEN
NANG CAO NANG LUC VAN PONG VA TRINH PO
LUYEN TAP.

A.CGO SO SINH LY HOC pl"JA NANG LUC VAN PONG, TRAO POI
CHAT VA CHUYEN HOA NANG LUQNG SINH HOC.

Trao d8i chi't va ning lugng trong cd thé sdng con goi 13 chuyén héa
ning lugng sinh hoc, ban chdt cia hoat dong séng. Trén cd s§ trao ddi
chdt va ning lugng ma cédc sinh vat séng thuc hién dugc cdc hoat dong
song. Mot trong cac hoat dong sdng quan trong nhit clia con ngudi do 1a
hoat dong van dong. Cac hoat dong van dong rit da dang va phong phu
ddng thdi bao gid ciing gin lién vao hoat dong co bip nhat dinh.

I. Khdi niém vé ning luc hoat dong thé luc:

Khdi niém ning lyc van dong dudc st dung rong rdi trong nhi€u lanh
vuc khoa hoc, dic biét 1a trong vin héa thé chit, nhung cho dén nay it cé
tdc gia dua ra khai niém cu thé. Mot khai niém chung nha't dugc thira
nhén trong 1y luan thé€ thao 1a:

Kh3 niing hoat dong thé Iyc con goi 12 ning luc van dong, 1a kha ning
thyc hién mdt co bip nhit dinh nao d6 véi thanh tich cao. Ning Ivc van
dong cang cao thi hoat dong cang hoan thién va cang hi€u qua. Qua trinh
hoat dong thé duc thé thao 12 mot qua trinh tic dong c6 muc dich nhim
nang cao ning lyc van dong cla con ngudi, né dudc gin lién véi cdc mit
hoat dong va nhu vay c6 thé thidy khi ning hoat dong thé luc c6 tinh
chuyén modn hda cao. 0] day ta chi dé cip dén ning luc van dong trong
hoat dong TDTT. V& ban chat d6 chinh 13 qué trinh tao ra sy thich nghi
clia c¢d thé con ngudi v6i cdc hoat dong co bip nhd hoan thién sy diéu
khién va phdi hop hoat dong giita cac hé chifc ning trén cd s bi€n doi
sdu sic vé cdu tric, chifc phan sinh 1y va sinh héa bén trong clia co thé
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theo quy ludt thich nghi phd thong dudi cic kich thich do hoat dong thé luc
gdy nén. Miic dd thich nghi clia cd thé vdi mot hoat dong cu thé nao d6
dat dugc bing tap luyén dic biét goi 1a trinh do tap luyén.

Theo TS Nguyén Ngoc Cir thi kha niing hoat dong thé luc 1a bi€u hién
tap trung clia ning luc hoat dong clia tit cd cdc cd quan trong co thé con
ngudi, 1a khdi niém chung nhat phdn 4nh kh3 ning thich nghi clia cdc co
quan trong cd thé véi lugng van dong. Do d6 qud trinh tip luyén vdi cic
bai tAp thé chit c6 dinh hu6ng chuyén mon cao ma kha ning hoat dong
thé luc vira c6 dic tinh chuyén mon, nghia 13 nhitng bi€n ddi thich nghi
dugc dién ra theo nhitng dinh huéng nhA't dinh.

Theo TS Mensindp thi ning luc hoat dong thé Ivc clia con ngudi 1a mot
khdi niém rong dugc xdc dinh bdi nhiéu y&u t6. C4c y&u td co ban dudc
phan chia nhu sau:

- Phdt trién t& cha't sitc manh - tdc dd va dic biét 13 sy phdi hdp hoat

dong than kinh cd (Trinh bay & phan V chuong I).

- Kha niing ning lugng sinh hoc (y&m khi va wa khi) clia co thé.

- K§¥ thuit thyc hién bai tap.

- Chién thuat thi dau.

- Chuan bi tAm 1y ctia van dong vién.

T6 chat sttc manh — t6c dd va kha ning ning lugng sinh hoc tao thanh
nhém yéu t6 tiém ning (kha ning bén trong). K§ chi€n thuit va sy chuin
bi tAim 1y cia VDV tao thinh nhém yé&u td hiéu suit, y&u td nay xdc dinh
mic d6 thé hién cdc y&u to tiém ning trong di¢u kién cu thé cla ting
mon thé thao, gitta hai nhém y&u t& nay c6 su tic dong tuong hd cho nhau
va tao nén ndng lyc van dong.

Theo Aulic thi kh3 ning hoat dong thé Iyc 13 ning luc tiém ting cda
VDV dé dat dugc nhitng thanh tich nh4t dinh trong mo6n thé€ thao dudc lya
chon. Dudi tdc dong c6 chi dich clia qua trinh hudn luyén TDTT khé ning
hoat dong thé luc c¢6 su bi€n d6i theo dinh huéng chuyén mdn va dugc
xem nhv trinh d9 luyén tip va ning luc niay dugc thé hién cu thé & mic
dd chuin bi ky thuat th€ thao, mitc do chuin bi thé luc, chién thuit, dao
ddc va trf tué....Chinh 12 mifc d6 thich tng cla cd thé van dong vién ddi
V@i tac dong ctia lugng van dong.

Ning luc hoat ddng thé Iyc va trinh dd tap luyén c6 mai lién hé phu
thudc vao hinh thic hoat dong thé luc ciia mon thé thao. Vi du: Trang thai
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chic niing ctia hé van dong oxy dudc coi 1a chi s sinh Iy ¢o bdn clia ning
luc van dong, song ta thdy & cdc mdn siic bén thanh tich phu thudc vao
lugng hap thu oxy t6i da vi vdy khai niém ning luc vin dong va trinh do
tap luyén gin nhu tuong dong. Song, trong mot s& mon thé thao nhu thé
duc, bong ban....thi trinh do tdp luyén dugc dua vao k§, chi€n thuat va su
phdi hdp dong tac, do vay nhitng chi s6 ning luc hoat dong thé luc khong
phdn 4nh ddy dd trinh d6 tap luyén.

Ning Ivc hoat dong thé Iyc biéu thi tinh trang chiic ning clia cd thé va
trong hoat dong thé chit né dugc bi€u hién qua cdc td chit thé lyc: sic
nhanh, sitc manh, siic bén , su khéo 1éo vi mém déo, d6ng thdi con thé
hién & su phoi hop dong tdc thong qua hoat dong than kinh co.

Su bi€n d6i thich nghi cda ning lvc hoat dong thé Iyc 1a sy bi€n doi
bén trong cd thé con ngudi. V& miit sinh hoc sy bi€n ddi nay dién ra theo
hai hudng:

- Bié&n ddi v& mit cdu tric va chifc ning sinh hoc cla t6 chitc. Cdc
dic di€m hinh th4i bi€n ddi phit hop, cdc chi tiéu sinh 1y dn dinh &
mitc d0 cao nhdm duy tri sy cAn bing ndi modi do qud trinh hoat
dong thé luc gy nén. Nhd d6 ma ning luc vin ddng ngay cang
dudgc tdng 1én.

- Su bi€n d6i clia hé than kinh trung wong theo huéng ngdy cang hoan
thién hé thong hung phan va trc ché

- V& mit su pham, ting cao kh3 ning chiu dung lugng vin dong va
thanh tich thé thao trong tap luyén v thi dau.

Nhu vay, ning luc hoat dong thé Iyc 13 mot khdi niém tdng hgp, dic
trung cho kha ning hoat dong clia tit ca cdc cd quan trong cd thé, 1a phdn
tng thich nghi ctia co thé dudi tic ddng cliia lugng van dong.

Moi hoat dong sdng clia co thé déu c6 sy tiéu hao ning lugng. Trong
hoat dong TDTT ndéi ri€ng va cdc hoat dong van dong ndi chung phu
thudc vao dudng huéng cung cap ning luong (dic tinh van dong) cho cédc
hoat ddng ma ndng luc vin dong dudc chia ra: Nang luc van dong ua khi
va niing lyc van dong y€m khi.

II.Chiéc ning hé than kinh — cg¢ trong viéc phat trién té chat sic
manh ¢d va to chit siic nhanh - téc do.
2. 1. Chiic ndng théan kinh — co:
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Bao gdm: “ciu tric sdi cd van, co ch& co co va phin loai sdi cd” ( xem

chuong 1, phcfn A, mucV).
2. 2. Siic manh cua co:

Trong hoat ddng vin dong cta con ngudi, sic manh dic trung bGi mic
dd cing dudc tri€n khai bdi cdc co. Nhd sy diéu hoa than kinh ma cling
mot nhém cd, nhung lai ¢ thé trién khai mot luc cing thay doi tir vai gam
dé&n hang chuc kylogam. Su sit dung stic manh c6 thé rat chinh x4c, nhat
12 trong nhitng dong tdc phdi hop ddoi hdi dd chuin xdc cao nhu ném 16,
danh bong...

Nhitng yéu t6 dnh hudng dén siic manh co:

Nhitng dic di€m vé ciu tao clia cd c6 dnh hudng 16n dé€n stic manh.
Tap luyén lam cho co phi dai, tao diéu kién ting cudng stic manh
va gay nhitng bi€n d6i trong td chifc xuong, khép va day chiing.
Nhitng dic di€m vé héa hoc clia co c6 ¥ nghia rat 16n d6i vdi viéc
phdt trién sifc manh.

Co ché sinh Iy ciia viéc phdt trién sitc manh:

C6 rat nhiéu co ch€ sinh 1y tao diéu kién cho sy phat trién sitc manh
bing cdch cdi thién sy phdi hop hoat dong gifta cdc chic ning van dong
va chifc ning thuc vat. Trong d6, nhitng co ch€ sinh 1y quan trong nhat
gdm c6:

Ting s& lugng don vi van dong dudc dong vién trong cdc co chi
van.

Uc ché& hoat dong cta cdc cd d6i khang.

Truyén dén cd nhitng xung dot thong qua hé than kinh giao cdm.
Luc cing co t6i da phu thudc vao s6 ludgng sdi ¢d co. Nhitng nghién
cttu thuc nghiém cda nhiéu tic gid da chitng minh ring trong nhitng
phdn tng khong diéu kién, chi c6 mdt s§ sgi cd chit khong phdi tat
cd cdc soi clia co. Huan luyén dé€ phat trién sitc manh 1am hinh
thanh & ngudi nhitng phdn tng c6 di€u kién cho phép dong vién mot
s6 lugng don vi van dong 16n hon.

Sttc manh t6i da khong chi lién quan v6i hoat ddng cia céc trung
tAm than kinh chi huy cdc cd chii vdn ma con lién quan dén hoat
dong clia cdc cd doi khdng. Trong cdc dong tic c6 toc do déu va
khong mang vt ning, stic manh 12 k&t qua clia su cing cd chd van
va cd doi khdng, nhung su cing c¢d chd van manh hon. Trong cic
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dong tdc c6 mang vdc vat ning hoic gidt cuc, su cing co d6i khiang

gidm va c6 thé gidm t6i khong. Vi vy, d€ phat tri€n sifc manh ti

da, trong huan luyén can phdi hinh thinh nhitng phdn xa c6 di€u
kién phdi hgp hoat dong clia cdc trung tim than kinh dé cédc co chd
van c6 thé co trong khi hoat dong clia cdc cd ddi khang bi tc ché.

- Ngoai ra, hé than kinh trung uong bing nhitng phin xa c6 diéu kién
va khong diéu kién, con ¢ dnh hudng dén dinh dudng cda cic cd
thong qua cdc diy than kinh thuc vat dic biét 1a day than kinh giao
cdm. Nhitng day than kinh ndy lam ting hoat dong cd tim (Papldp)
va cta co van (O6cbéli).

- Khi van dong, nhat 13 khi thi ddu, hé than kinh giao cAm hung phan
va 1am ting khd ning hung phin, tinh linh hoat clia ¢d ning, khd
ning hoat dong clia cdc co va cdc trung tAm than kinh. Su cung cip
mdu cho cdc cd quan hoat ddng dugc diéu hoa bdi hé than kinh thuc
vat. Cdc hormon dugc ti€t ra nhiéu khi hé than kinh giao cdm hung
phan, dic biét 12 Adrenalin 1am ting kh3 ning hoat ddng clia cdc co
va stfic manh ciing ting. Huan luyén vé sitc manh vdi ta con doi hdi
hé tim mach phdi hoat ddng rat cao vi trong mot budi tip VBV ¢6
khi phdi nang t6i 15 — 20 tan.

Vai tro ciia hormon trong qud trinh diéu khién khoi lugng co.
O nam gidi vai trd cia hormon & tuyé&n thugng thin nhit 12 androgen vi
ham lugng androgen nam gidi nhi€u hon nit giGi. Sy phat trién khdi lugng
O ting cung véi sy ting ty 1& hormon androgen. Ngudi ta quan sat thdy do
diy cd & Iita tdi 6 — 7 tudi bit dAu ting khi d6 cd thé da tao androgen. O
Ita tudi 11 — 15 tudi da bi€u hién phat duc. Pic diém Ia tudi hoc sinh siic
manh cd di phét trién tuong tng. Chi tiéu nay,d nam gidi cao hon nit gidi
bdi vi cdc em gdi két thic sy phat trién khdi lugng co bip trong thdi ky
day thi. N&u nit gidi do hdu qua bénh ly nao d6 giy kich thich ndi tiét
androgen & tuyé&n thugng than thi s& 1am ting lugng co bip, bi€u hién tot
phdt tri€n cd va sitc manh co.

Thuc nghiém trén dong vat, diéu ch&é hormon androgen (ddng hod) tao
nén nhitng dd tong hgp protéin do k&t qua ting khdi ludng cd so huin
luyén ma tao nén sifc manh. Pong thdi cho két qui nd cd ma khdng cé su
tham gia ctia androgen va cdc hormon khac (hormon sinh trudng, hormon
thyroxin)
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Hiéu qud ciia hoat dong dong va hoat dong tinh ddi vdi su phdt trién
sitc manh.

C6 thé st dung c4 hoat dong ddng va hoat dong tinh d€ phat trién sic
manh. Sau 15 — 20 budi huin luyén bing nhitng bai tip vSi hoat dong
dong, stic khoé manh clia mot s6 nhém cd c6 thé ting tir 35 — 80%.

Theo mdt so tdc gid, cho cdc co tip luyén theo ché do6 ding trudng v6i
luc cing co tdi da ciing 1am cho sifc manh cdia cd ting cao. Vi vay, dé
phdt trién sifc manh, cé thé cho cdc co tip luyén phdi hdp theo ci ché dd
ding truong va ding trudng. Nhitng bai tip vdi ch€ dd hoat dong ding
trudng clia c6 c6 mit tot 12 thdi gian tAp luyén ngdn va hinh dnh dugc
nhitng dudng lién hé tam thdi dong vién dugc mot sd lugng don vi van
dong cao nhat néu tp “ging stc tinh luc” véi luc cing cd toi da.

Mot bai tip gdm 5 — 6 dong tdc tinh chi kéo dai tir 2 — 3 phiit.

Mbi dong tdc chi kéo dai 5 — 6 gidy. Nhung nhitng bai tdp nay lai ¢6
nhitng mit khong tot nhu sau:

- Lam giam kha nang tha 1dng cuia cg.

- Lam gidm t6c dd trién khai dd cing co.

- Lam gidm khd niing phin biét tinh vi cudng do, thdi gian va tdc do

cang co.

Trong dai da s& cdc mon thé thao, lai rdt can c6 su th3 16ng dudc cic
co quan va phan biét mot cdch tinh vi luc cing co. Chinh vi th€ ma trong
nhitng bai tap phat trién sitc manh, hoat dong clia cidc cd vin chi€m mot
phan cht y&u. Vé trong lugng ta thich hdp nhat d€ phat trién siic manh, y
ki€n cia cdc tdc gid ciing khong thong nhat. Cé ngudi (Hellinger 1961 —
1966) cho ring trong lugng ta c¢6 hiéu qua nhat 1a 2/3 lyc cing co tdi da
(ch& d6 hoat dong ding truong), cé tic gid (Menvéep 1960) lai chi truong
st dung trong lugng ta bing 50% trong lugng t6i da. Nhung lai c6 nhitng
tdc gid (Zimkin 1956, Mondgardp 1958, Berger 1960, Nagle 1960) cho
ring trong luong ta thich hop nhat khong phai 1 tiéu chudn c6 dinh. Trong
lugng nay thay dsi tuy theo trinh do tap luyén clia cdc d6i tugng, nhip do
dong tic, thdi gian nghi giita cdc budi tap....

2. 3. Toc do cuia co:

Cong suat tdi da (t6c dd) d€ danh gid toc do thuc hién dong tc, thdi ky
tiém tang cda phin ¢ng ddi vSi kich thich bat ngd hoic khi tinh hudng
thay d8i.
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Cong suat toi da 12 k&t quad phdi hgp sitc manh va stc nhanh co t6i uu.
Cong sudt phu thudc vao nhin t& hinh thdi, chiic ning clia cd thé véi tic
dong sitc manh va tdc dd cia ching.

Yé&u t6 sinh 1y quyét dinh tdc dod 13 tinh linh hoat clia qud trinh than
kinh nghia 13 chuyén nhanh cda qud trinh hung phan thanh @c ché va cic
qud trinh ¢ ché thanh hung phan trong cdc trung tim than kinh. Tinh linh
hoat con 1am cho cd c¢6 khd ning chuyén nhanh tir trang th4i nghi sang
trang thdi 1Am viéc, mit khdc chuyén ti€p nhanh tir trang thdi co sang
trang thdi tha 16ng va ngugc lai. Tinh linh hoat cd ning cla cdac c¢o quan
van dong ciing ting 1én. Nhitng bai tap phat tri€n tdc d6 lam cho thdi tri
gidm nhiéu. P6 12 mot chi tiéu gidn ti€p vé sy ting cudng tinh linh hoat.
Ngoai ra thdi tri clia cdc co tham gia tip luyén tdc do nhich lai gin nhau
hon (K6xdpxkaia, Koriakina 1952)

Y&u td sinh hdéa quyét dinh tdc do cé lién quan dén hoat tinh cla
miozin hay ATPaza nghia 1 né lién quan dén sy dong vién nhanh ning
lugng hod hoc. Trong mdt s mdn thé thao, cic cd phdi co nhanh véi
cudng dod cao va kéo dai. Cho nén phdi néi tGi sitc bén téc do. YEu td sinh
héa c6 lién quan dén stc bén toc d6 1a khd ning tong hgp khong c6 oxy
nhitng mai lién két fotfo gidu ning lugng va su thich nghi cda co thé doi
vdi hoat dong trong di€u kién thi€u oxy. Nhu vay hoat tinh clia cdc men
gluco — phan (glycolyse) cling tang.

Té&c @6 dugc thé hién bdi toc dd thuc hién dong tic, khong c6 lién quan
dé€n phan tng doi véi kich thich bat ngd thudng gip trong cdc mdon ném
ddy vi mot s6 dong tic mang tinh chit tdc dd — sitc manh. Trong loai
dong tdc nay, tdc do thuc hién hoat dong van dong phdi hgp 1a yé&u td
quan trong quyét dinh thanh tich (thanh tich ném lao, ddy ta...). P& dat
dugc tdc dd cudi ciing cao trong cdc dong tic ném diy, cho tham gia hoat
dong ndi ti€p nhau va ngdy cang thém cdc cd mdi c6 mdt y nghia co bdn
(Farfen 1960).

T&c dd thé hién bdi thdi ky tiém ting clia phan tng ddi vdi kich thich
ba't ngd hoic khi tinh hudng thay ddi thudng gip trong cic mon thé thao
ma VDV phdi c6 phdn tng trd 16i nhanh d6i v6i nhitng di€u kién ludn thay
ddi (cic mon béng, quyén anh...). Tdc d6 phidn ng rit quan trong trong
xuat phat chay cu ly ngdn va nhitng hinh thdi hoat dong tuong tu (nhu xuat
phdt chay, bdi, ...). Trong mdt s& mon thé thao khic (chay cu ly dii, ném
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d4y, nhay...) thi thdi gian tiém tang clia phdn ¥ng c6 ¥ nghia kém quan
trong hon.

G VDV tap luyén vé tdc do, thdi ky tiém ting cha phdn ¢ng ngdn hon
& nhitng ngudi binh thudng . Do k&€t qua ctia nhitng bai tdp c6 hé thdng,
thdi k¥ tiém tang clia phdn &ng van dong gidm va nhip dong tdc ting 1én
(Ghelestein 1958, Txugankdp 1963, Zatxuwoxki 1965), 4p dung phuong
phdp ghi dién co d€ do thsi ky tiém tang khi co co c6 y thitc va khi tha
16ng cd, ngudi ta thdy rang n€u trinh d tp luyén cao thi hai chi tiéu nay
nhich lai gin nhau, chd y&u 13 thdi ky tiém tang cia phdn &ng thd 18ng co
gidn (Fédordp 1958). Khi xudt hién mét mdi, nhitng bién ddi vé thdi ky
tiém tang cla phan tng thd 18dng co ciing thé hién dau tién.

Tdc @6 thé hién bsi nhip co co va van tdc chuyén dong trong khong
gian, thudng lién quan dén cdc hoat ¢6 chu ky nhu: di bo. chay, boi, chéo
thuyén, dua xe dap.... Van toc chay khong chi dugc xdc dinh bdi thdi ky
tiém tang va nhip dong tdc ma con bdi luc dap sau cla cd. Khi lam dong
tdc & cing mot khdp, tdc dd co cd gidm néu lyc cin ting dic biét 1a néu
tadng trong lugng mang vac (Farfen 1960).

Trong cdc dong tidc cé chu ky, néu ting trong lugng mang vac thi nhip
dong tic gidm. Do k&t qud cia huin luyén, nhip t6i da cia dong tic c6
thé ting 1én gdp rudi hoic gap ddi. Vi du: Nhip tdi ta dong tdc cia canh
tay 12 30 trong 20 gidy, sau hudn luyén c6 thé 1én t6i 61 trong 20 gidy. Do
k&t qui cla nhitng bai tip c6 hé thong, vin tdc chuyén dong sau khi da
ti€p thu dugc k§ ning dong tic chay, bai.... ¢6 thé ting gip rudi hoic gip
d6i (Zimkin 1960).

Toc @6 thé hién bdi tinh chinh x4dc vé thdi gian clia dong tdc, dudc néi
dé&n d6i v6i dong tdc bAm gid cla trong tdi khi VDV vé dich. Trong trudng
hgp ndy, khong phai thdi ky tiém ting (vi VDV c¢6 thé & trong thi trudng
cla trong tdi trong nhiéu ngay nén khong con 12 mot kich thich bat ngd
nita) ma tinh chudn x4c vé thdi gian cda dong tic mdi cé y nghia. Sai sd
mic phdi khong nhitng chi do 1am ddng tdc chAm ma con do lam dong tic
qué sém. Nhitng cong trinh nghién citu dic biét da cho thdy ring do két
qué cla nhitng bai tdp c6 hé thong néu vat kich thich xut hién trong thi
trudng tir 0,5 — 1 gidy trudc khi cAn phan tng thi tinh chuin xdc vé thdi
gian clia phan &ng van ddng cao. Sai s6 trong 50% trudng hdp khong vugt
qud 20ms (Zimkin 1956).
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IT1. Cong niing tuin hoan va hé hap ddi véi viec phat trién sitc bén.

Trong hoat dong clia co, stic bén cé dic tinh 13 sy duy tri trong thdi
gian dai kh3 ning hoat dong clia con ngudi va sic dé khing clia co thé
doi véi mét mai.

Stic bén 12 mot khdi niém c6 lién quan t6i nhiéu bi€u hién khdc nhau
cla hoat dong song. Stic bén dugc sit dung rong rdi trong lao dong chan
tay va lao dong tri 6¢ va con bi€u thi dic di€m tic dong trén cd thé cla
nhitng yé&u t6 khdc nhau ctia moi trudng bén trong va bén ngoai.

Thoi gian hoat dong c6 lién quan chit ché v6i nhip van dong va khoi
lugng manh vdc. Khi hoat ddng v4i nhip t6i da va khdi lugng mang véc toi
da, stic bén chi vao khodng vai gidy d&€n vai chuc gidy.

Su nang cao stic bén do nhitng bai tip thé Iyc c6 hé thdng, cé ban chat
rat phifc tap va lién quan dé€n nhitng bi€n ddi vé hinh thdi, sinh 1y, sinh
hod trong cd thé.

Nhitng bi€n d6i vé hinh thdi bao gdm su xay dung lai ciu tric cla co,
day ching, xuong va nhitng bi€n ddi trong cic cd quan thuc vat, nhitng
bi€n d6i nay khong giong nhau né€u phat tri€n siic bén bing nhitng bai tip
mang tinh chat gidng nhau.

Nhitng bi€n d6i vé sinh 1y bao gébm su cdi thién hoat dong cda cic
trung tAm than kinh va sy di€u hoa than kinh ddi véi van dong ciing nhu
doi véi cdc chitc ning thuc vat. Do d6, khd ning hoat dong ciia cd thé
ting l1&én. Ciing nhu d6i v6i mét mdi, mot khia canh khic clia sic bén,
nhitng qud trinh x4y ra trong hé thong thin kinh 13 nhitng yé&u t& quan
trong nhit va c6 tinh chit quyét dinh d&i véi sy phat tri€n stic bén.

Su hinh thanh phdn xa c6 di€u kién 1a mot trong nhitng y€u t6 quan
trong 1am cho su diéu hda cdc chic ning cia co thé dudc hoan thién.
Trong mdi loai lao dong chin tay hay trong mdi bai tip thé Iuc, ning cao
sitc bén dugc kém theo sy hinh thanh nhitng phdn xa c6 diéu kién dic biét
cho hinh thdi hoat dong d6 cda cd. Vi du: Khi chuyén ddng nhanh nhu
chay, boi... sitc bén cé dic tinh 1a sy hinh thanh nhitng phdn xa c¢6 diéu
kién cdi thién sy diéu hoa hoat ddng clia co va cdc chifc ning thuc vat nhu
ho hap, tudn hoan.... Nhung sitc bén d€ duy tri tu thé ciia VDV bin sting
hay dé€ duy tri tu th€ him ngang trén vong treo lai doi hdi rat cao ddi véi
céc trung tAm than kinh diéu hoa hoat dong clia cic cd. Hoat dong clia cic
chitc ning thuc vat lai khong c6 yéu cau gi dic biét, Siic bén trong chay
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va boi ¢6 nhiéu dic tinh tuong ty vé diéu hoa tudn hoan va hé hip nhung
trong phan xa c6 diéu kién vé diéu hoa nhiét va phdi hdp ddng tic trong
hai loai hoat dong nay ciing khiac nhau. Cho nén, sitc bén dic biét v6i
mon chay, cling khong hoan todn tudng tng vdi sitc bén can thi€t ddi vé6i
boi 16i. Trong hoat dong clia cdc nhém cd nhd, siic bén c6 lién quan dén
kha ning clia hé thian kinh trung uong duy tri sy phdi hop dong tic trong
thoi gian dai.

Nhitng bi€n ddi vé sinh héa bao gdm sy ting cudng kha ning tong hop
c6 oxy va khdng cé oxy nhitng mdi lién k&t photpho gidu ning lugng va
sU ting cudng du trif ning luong ciia cd thé chi y&u la lugng glucogen du
trif trong gan va co. Nhitng bi€n d6i vé sinh héa ciing khic nhau tuy theo
thdi gian va cudng do clia nhitng bai tip stic bén.

Nhu vay, cling nhu sifc manh va tdc dd, stic bén cling dic hiéu d6i vdi
tirng loai vin dong. Tuy sic bén c6 nhitng dic diém khdc nhau, nhung
ciing c¢6 nhitng nét chung. Nhitng phdn xa cé di€u kién ning cao stic bén
doi vdi chay, c6 thé dugc sit dung mot phan 16n hodc toan bo ddi véi mot
loai hoat ddng khac ctia cd nhu di bd.

Xuat phat tif nhitng tinh chit chung va nhitng dic di€m riéng, ngudi ta
c6 th€ chia ra cdc loai sic bén nhu sau: stic bén chung, suc bén tdc do, stc
bén tinh va siic bén trong hoat dong vé sifc manh
+ Stéc bén chung: Sttc bén chung bi€u thi kh3 niing clia con ngudi hoan
thanh mdt cdng viéc c¢é cudng dd nhat dinh trong mot thdi gian dai o vai
chuc phiit d&€n hang chuc gid. Stic bén chung dudc huin luyén biing nhitng
bai tip c6 di chuyén nhu chay. di bd nhanh, boi, dua xe dap, cdic mdn
béng... Nhu vay cdi thién sy diéu hoa hoat dong cla cdc chic ning thuc
vat nhu tudn hoan, ho hip, bai ti€t, nhiét d9, trao doi chat...Tir “sic bén”
12 mdt quy udc. Nhitng phan xa c6 diéu kién va nhitng bi€n ddi trong co
thé cdi thién sifc bén chung khong thé ning cao dudc stic bén d6i v6i mot
loai van dong bat ky nao dé. Tuy vay, sitc bén chung c6 4nh hudng t6t doi
véi sy thue hién nhiéu loai hoat dong trong sdn xuit va trong ddi sdng nén
dit mang tinh chat qui uSc tir “ sitc bén chung” vin dugc phd bién rong rii.

Su phét trién va sy phdi hdp chiic ning clia cdc hé thdng, sy ting
cudng du trif ning lugng clia cd thé, khd ning dong vién day di hon cédc
ngudn du trif ning luong, hoat dong cé hiéu quad clia cdc men thuc hién
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cdc qud trinh oxy héa trong cdc co quan hoat dong, tinh 6n dinh cao vé co
ning cla cdc trung tAm than kinh 13 cd s§ clia sitc bén.
+ Sifc bén toc do:

Nhanh hoic nhanh nhit trén nhitng cy ly ngdn. Tinh &n dinh vé co ning
cla cdc t&€ bao than kinh va hé thdng thin kinh — cd ddi vdi nhip cao 14 cd
s& clia stic bén tdc @6 § VDV chay cu ly ngin. Tinh 6n dinh cao lién quan
dé&n qua trinh hdi phuc x4y ra nhanh trong diéu kién thi€u oxy. Trong hoat
dong véi cudng d6 duéi cuc dai va cudng dd 16n, cd thé phai chiu dung
tinh trang thi€u oxy héa dé dang bi tich liiy trong co thé 1am phan tng clia
t6 chic mang tinh chit axit. Do d6 ma han ché& kha ning ti€p tuc hoat
dong.

+ Siic bén tinh:

Sttc bén tinh 1a kh3 ning duy tri gdng sitc tinh Iyc lién tuc va kéo dai.
Strc bén tinh clia cdc co b, than (cidc cd thudng xuyén hoat dong tinh) thé
hién cao hon so véi cdc ¢d G chi. Trong ludng mang vdc cang nhd thi ging
stc tinh cang cao va duy tri 1au.

Bdng 2. 1. Thoi gian trung binh duy tri gdng siic tinh (phiit) ciia cdc nhém
co khdc nhau véi trong lugng mang vdc bang 80, 60, 40 va 20% siic manh
161 da (theo Topbin).

Nhom co Trong lugng mang vac %
80 60 40 20
Dudi cénh tay 0,22 1,00 1,27 4,35
GAp cdnh tay 0,41 1,34 3,16 9.73
Dubi dui 0,57 1,38 2,28 6,90
Gap dui 1,50 1,25 3,28 6,00
Ngira c6 1,95 3,80 11,38 64,24
Gap co 1,25 1,95 4,65 27,75
Udn thin 3,58 7,30 27,25 62,51
Gap than 0,78 3,98 19,17 74,13

Trong nhitng bai tap thé duc, cé khi phai duy tri gdng sic tinh véi trong
lugng mang vic gin t6i da nhu khi him ngang trén vong treo. Vi thé, chi
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c6 thé duy tri dugc dong tdc trong mot thdi gian ngan. Ngugc lai khi di xe
dap, dau va than dudc giit rdt 1au § mot tu thé vi trong lugng mang vic
nhd va vi cdc co § ¢d va than cé stic bén tinh cao.

+ Sitc bén trong hoat dong vé siic manh:

Sttc bén trong hoat dong vé sttc manh 1a khd ning duy tri hoat dong
dong véi trong luong mang véac 16n. Trong mot sd trudng hop, hoat dong
dong clia mot s6 cd lai kém theo ging stic tinh cla cdc co khdc (ning ta).
Trong hoat dong thé thao, nhitng dong tic vé siic manh thudng dugc thuc
hién trong nhitng khodng thdi gian rit ngin. Cho nén, stic bén trong hoat
dong vé stiic manh thé hién bdi kh3 ning lip lai nhiéu 1an dong tic. Loai
sitc bén nay c6 lién quan d&n tinh 6n dinh vé cd ning clia hé thdng tim
mach ddi v6i nhitng y€u t6 khong thuin 1¢i xudt hién khi ging stic.

Nhitng bai tip thé luc dic biét con ting cudng siic bén, ddi vdi gia tdc
hodc giam phan dp oxy trong khong khi.

Keresty dua vao sy phin chia cdc viing cudng do trong bi€u d6 Farfel
va dic tinh sinh 1y cda tirng viing cudng do dé khio sit vé sifc bén.

Nhitng dic tinh quan trong nhat vé mit sinh 1y hoc clia cdc viing cudng
d6 dudc chu y tdi la:

- Mitc dd phét luc ctia hé co: Cudng d6 hoat dong ciia hé co c6 thé

dugc danh gid bing tdc do chay.

- Cong suit clia tim trong tirng viing cudng dd dudc ddnh gid bing luu

lugng phit cda tim.

- Mitc do trao ddi chit va su dién bi€n clia moi trudng bén trong dugc

du dodn biing nhu ciu oxy va ng oxy phan trim (%) so vdi nhu cau.
Tir day, ta thdy dudc qud trinh trao ddi chit dién ra & diéu kién
thi€u oxy (cin biing gid) hay di oxy (cAn bing that).

- Tiéu hao ning lugng trong viing cudng dd bi€u thi bing kylocalo

(Kcal).

Mtic cao nhit cda tirng loai chi tiéu c6 thé c6 dudc trong vin dong thé
duc thé thao. Vi du: Téc d6 10m/s, ng oxy 18 lit, Iuu lugng phiit cda tim 32
lit, ti€u hao ning lugng 2.500Kcal... dudc coi 1a 100% cidc mac do khac
nhau clia cdc chi ti€éu dem so sdnh véi gid tri 16n nhat d€ c6 dugc ty s6%.
Vi du: Luu lugng phit cta tim & cu ly chay 200m 1a 12 lit, so v6i gid tri
cao nhat 32 1it 1a 37,5%...
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Trén cd s& sd liéu d6 cho thiy sitc bén clia cic mon thé thao chu ky
chia Iam 3 loai nhu sau:

o Sitc bén hé co:

Dic di€m ndi bat nhat & ving cudng dd cuc han 13 sy sdn sinh sifc
manh dong Iyc 16n nha't ciia hé co @€ ddm bio tdc dd cao.

Mic di tuan hoan, hd hip ting nhanh nhung chua dat dudc dén gid tri
cao nhit va cudng dd hoat dong hé cd 16n tdi mic tuan hoan, hd hap
khong kip cung cAp oxy. Thanh tich trong cy ly ndy chii y€u phu thudc vao
kha niing lan viéc vdi cudng dd cao nhdt cia hé cd trong sudt cy ly trong
di€u kién thi€u oxy. Sy tiéu hao ning lugng va cung cip oxy ciing nhu Iuu
lugng phiit ca tim déu & mifc rt thap.

e Sifc bén tudn hoan:

Trong cac cu ly thudc ving cudng dd dudi cyc han, mic du cudng do
hoat dong hé co 16n nhu 400m, nhung gidm dan & cdc cu ly 800m va
1500m.

Chi s& dic trung cho céc cy ly nay Ia tim va tuan hoan phai hoat dong
& cudng do cao nhit trong sudt thdi gian vin dong. Cong sudt va kha ning
lam viéc vdi cong sudt 16n trong thdi gian dai cda bd mdy tudn hoan cé
tinh quyé&t dinh ddi v6i thanh tich trong cdc cu ly nay. Tuy vay cé thé
VDV van phdi ciu ng oxy t6i gid tri 100% (khodng 18 lit). V&i ng oxy cao
nhu vay cd thé khong chiu dung dudc thdi gian dai, nén VDV phdi ging
sifc v6i tdc do nhanh nhi't &€ mau chéng hoan thanh hét cu ly.

Ba yé&u t& quan trong d€ hoan thanh cy ly trong viing cudng do nay la:

- Ky thuit cao d€ tiét kiém sic.

- Tuan hoan c6 cong sud't 1én van chuyén oxy nhiéu.

- Kh3 ning chiu dung nd oxy cao va hinh thanh dugc trang thdi dn

dinh gi.

Trong 3 y&u t6 nay thi chifc ning bd mdy tuan hoan chi€m vi tri chd
yéu.

Trong ving cudng do 16n cic dic di€m néu trén, nhat 1a khd ning van
chuyén oxy ctia tudn hoan cang rd rét, bdi viy qud trinh trao d6i chat
chuyén dan sang diéu kién c6 dudng khi & cdc cu ly 5.000 — 10.000m. Ng
dudng khi chi chi€ém 15,5% - 28,3%.

e Siic bén ndng lugng:
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Pic di€m sinh 1y trong cudng d6 trung binh kha o rét v6i cdc viing
cudng do trén & chd sy tiéu hao ning lugng ting vot trong cdc cu ly clia
ving cudng do nay va 16n nhat & cy ly maratong.

Tim, tudn hoan va su trao d6i chit phai hoat ddng mdt cich kinh t&
trong thdi gian dai hang ti€ng ddng ho. Cudng dd hoat dong cia hé cd
gidm téi mic hoat ddng & trang thai on dinh that, khong cé nd oxy. T6c dd
trong chay maratdong la 17km/ gid, ti€u hao oxy la 2 — 3 lit/ phat. Bay
chinh 13 sttc bén giGi han hay trang thii 6n dinh, cin bing t3i da va hiéu
sudt sinh cdng clia hé co 16n nhat.

Thanh tich trong cdac cu ly thudc ving cudng d6 nay doi hdi va phu
thudc vao:

- Miic d6 du trit ning lugng va kha ning huy dong kho du trif ning

lugng.

- Tinh chat kinh t& ciia c4c qud trinh trao ddi chat.

- Su can bing cda cdc hoat dong than kinh va thé dich.

Chay maratdng doi hdi tiéu hao 2.000- 3.000Kcalo, s6 ning lugng nay
16n gip 2 lan lugng glucogen du trit trong co thé VDV c¢6 trinh do tip
luyén t6t. Trong thuc t€ thi nhd sy tiéu hao cd lugng md nita va sy hoat
dong ti€t kiém cda hé co cling nhu sy kinh t€ clia qué trinh trao d6i chat
c6 dugc nhd hoat tinh cia cdc men cao do luyén tip ma cd thé vin dd
ning lugng cung cap.

C3 3 loai stic bén cd s§ nay cho thad'y noi dung huin luyén clia tirng loai
c6 ty 1€ khac nhau.

Tuy phan thanh 3 loai, nhung d6 chi 12 néu 1én mit chi y&u, phat trién
mdt loai siic bén nao dé khong phii chi chd trong mot mit ma chd y cd
nhitng y&u t& khic. Vi du: C4 3 loai déu can c6 sy hoat dong clia tuan
hoan, can chiu dyng n¢ dudng khi, tiéu hao ning lugng...

Do 4nh hudng clia tip luyén sitc bén, cu tric clia tim cé sy thay doi,
thé hién & gidn budng tim va sy phi dai co tim clia cdc van dong vién
luyén tdp chd y&u & cdc mon stic bén wa khi t8i da. Gidn budng tim 1am
cho lugng mdu chita trong cdc budng tim ting 1&én, d6 12 yé&u t& quan trong
dé ting thé tich tAm thu khi cAn thiét. Phi dai cd tim 1am ting Iyc bép cla
tim, tifc 1a 1am ting thé tich tim thu.

Theo Letundp (1940), khong phdi tit ci cdc mon thé thao déu 1am thay
d6i vé mit cAu triic clia tim, 1am cd tim phi dai va ting thé tich budng tim.
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Su ting dd day clia thanh tim chd yé&u 1a tAm that trdi, d6 1a do tim cla
cdc van dong vién co bép nhiéu diy mdu di theo nhu ciu clia van ddng co
bdp. Qua nghién citu 6ng dua ra k&t ludn sau: DPoi vdi vdan dong vién siic
bén thi tim gian to, doi véi vdn dong vién sicc manh thi co tim day lén.

Nha khoa hoc Kox d3 nghién cttu & cdc van dong vién, két quéi cho
thdy cdc van dong vién tp luyén sitc bén wa khi t6i da c6 trong ludgng tim
trén mot kg thé trong (tim / “Kg” trong lugng co thé) cao hon & van dong
vién cdc mon hoat dong sitc manh va tdc dd. Qud trinh van ddng cé dnh
hudng rat 16n d&n cau tric clia tim, c6 thé din dé&n phi dai co tim va ciing
c6 thé 1am ting thé tich budng tim. Hai chi s6 trén ting déu din dén su
ting trong lugng cua tim.

Nha nghién citu My Reindell da nghién ciu va dua ra két qud so sdanh su
khdc nhau giita thé tich buong tim & nguoi binh thuong va cdc van dong
vién nhu sau: Bdng 2. 2

Moén thé thao S6 ngudi | Thé tich tim | Thé tich
thuc nghi€ém (cm3) tim/kg cd
thé
Ngudi thudng 67 790 11,3
VDV chay ngin 30 782 11,0
VDYV chay trung binh 86 876 12,8
VDV chay dai 66 923 13,5
VDV xe dap 18 1104 15,5

Qud trinh tp luyén th€ thao dnh hudng t6i tirng thdi k¥ ciia chu chuyén
tim, thay ddi thdi gian cla titng chu chuyén tim, cd hai thdi ky dudc rit
ngin, thdi tAim thu ngidn hon thdi tAm truong, vi viy mdu tr§ vé tim nhiéu
hon.

Du6i 4nh hudng cda tAp luyén, nhat 1a tdp sic bén cd tim day 1én tir
0,5 d€n 1 cm, tim to hon, chic va khée, dugc goi 13 “ tim thé thao”, vi thé
tan s6 mach cda cdc van dong vién gidm hon nhiéu so v6i ngudi binh
thudng, khodng 40 — 45 lan/phit. Piéu dé cho thdy ring tim hoat dong
kinh t&, it tiéu hao ning lugng hon va c6 thdi gian nghi dai hon nhung vin
ludn cung cip dd mau cho cd thé trong qué trinh vin dong, nghia 13 khong
lam cho th€ tich phiit cia m4u bi gidm di, vi ddng thdi v6i gidm nhip tim,
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lu'c co b6p clia tim, tic 1a thé tich tAm thu di ting 1én do phi dai co tim va
gian budng tim.

Thé tich phiit ctia ddong mdu trong nghi ngoi cla van dong vién trinh do
cao thdp hon so v6i ngudi thudng, do nhu cau vé mdu clia td chic thap
hon, vi chiing st dung oxy tif m4u tdt hon.

Tan s6 mach khong nhitng phdn 4nh tinh hinh hoat dong clia tim mach,
hd hap ma giifa tin s& mach vdi cong sudt van dong c6 quan hé tuyé&n tinh
rat chit ché (Sjostrand, 1947;Wahlund, 1948). Trong y hoc thé thao dung
tan s mach dé€ xac dinh LVD.

Hoat dong thé luc véi stic bén thudng xuyén 1am bi€n d6i cd ban trang
thdi chitc ning clia hé hd hap, 16ng nguc dugc nd ra va co gian tdt, do d6
16ng nguc 16n hon va dung tich song (phé hoat lugng) ting cao (tir 4 — 6 lit
doi v6i nam, 3 — 4 lit d8i vSi nit) so vdi ngudi khong tip luyén, cu thé 1a
cdc van dong vién boi 161. Thong khi phf;i t0i da ca van dong vién c6 thé
dat tr 150 — 250 lit/phut. Chi s6 nay ting 1én cling vdi trinh do luyén tap.

Qu4 trinh tip luyén thé thao con lam ting hiéu s6 10ng nguc hit vio —
thd ra, tin s6 ho hap gidm khodng 10 — 12 1an/phiit, ting dd sdu hd hap
va trao ddi khi tot.

Khi cudng do tip luyén ting I€n thi lugng oxy ting tuong ng. Lugng
oxy can thi€t & thdi ky hoat dong co va thdi ky hdi phuc dude goi 12 tdng
lugng nhu ciu oxy. Ludng nhu cau dudc sit dung trong mot phiit goi 12
lugng nhu cau oxy/phiit.

Phuiong phdp tinh tong lugng nhu cdu oxy khi tdp luyén nhu sau :

Téng lugng nhu ciu O, = Lugng nhu ciu O, tip luyén + Ludng O, hap
thu khi hodi phuc — Lugng hap thu O,/phiit yén tinh x (thdi gian tap luyén
+ thdi gian hdi phuc).

Cuong do hoat dong cang 1on, thoi gian duy tri cang dai thi gid tri tong
Iwong nhu cdu oxy cang nhiéu. Song gid tri téng luong nhu cdu oxy
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khong phdn dnh cuong dé hoat dong ma chi tuong quan dén thoi gian

hoat dong. bdng 2. 3.
Mo6n thé | Cudng d | T.gian | Lugng Tong Gidtri | Ty l1é
thao. | (m/gidy) | hoat nhuciu | ligng nhu | g % ng
dong O./ph(L). | cau Ox(L). O,L). |0,
Chay ngin 9,8 | 1020 |40 7-14  |6,3-12,5 90%
Chay trung 89-68 |1-4 [8525 [19-20 19 | 89-53%
binh
Chay dai 6,3—5,3 | 829’ 4,5-6,5 50 - 100 15 5-10%
Marathon 5 >2gi6 | 2-3,5 > 500 5 RAt
nhd

Khi luyén tip ving cudng d6 dudi t6i da va c6 khd ning duy tri
trong thdi gian dai, VDV ting kha ning ho hip ngoai va kha ning hung
phan cao & trung tAim ho hip. Pdi véi VPV cip cao yéu cau kha ning
hé trao d6i ning lugng wa khi cao. Dung tich song dat tdi da tir 7 — 8 lit
oxy, thong khi phdi tdi da dat 180 — 200 lit, ltic yén tinh tin s& ho hip
dat 5 - 8 chu ky, tdc do hit vao cuc dai la 1,5 - 1,8lit, do sdu ho hap 3,4
- 3,5lit . O nam gi6i (20 - 23 tudi) tham gia tap luyén dung tich song
(3.300 = 200ml); VO,max tudng ddi ctia nam c6 tap luyén khodng 40 -
50 ml/phit/kg. Nhitng VDV nam xudt sic VO,max tuyét d6i 6 - 7
lit/phit; VO,max tuong d6i 85 - 92 ml/phit/kg. Khd ning hoat dong wa
khi con phu thudc dic di€m mon thé thao. Nhitng VPV stic bén kha
ning nay cao hon, modn thé duc dung cu kha ning nay thdp hon. Pic
di€m hé thong trao ddi ning lugng wa khi c6 quan hé véi hoat dong thi
dau ctia mot s6 mon TT cu thé.

DP6i véi VPV c¢6 thanh tich thé thao cao, thi VO,max tuyét ddi va
VO,max tuong d6i cao. VDV bdi 10i cdp cao VO,max tuyét doi 1a
5,16lit/phit (4,46 - 5,81lit/phit). Qua thyc tién chitng minh : ding
cudng dd hoat dong wva khi ning cao dudgc kha ning thich tng ctia hé
thong trao ddi ning luong wa khi. Nhitng VPV c6 dung lugng hé thong
wa khi thi niing luc thich ¢ng LVD t6t. Ngudi it tdp luyén khi hoat dong
cuong do VO,max = 70% (70%VO,max) thi thoi gian hoat dong kéo
dai 30phit (3,2lit/phit), VDV c6 t& chit bén cao, khi hoat dong 70%
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VO;max thi duy tri hoat dong trong 2 gid, VDV cuy li dai, hoat dong
cuong do 70% VO,max thi thoi gian duy tri hoat dong 3 - 4 giG. Nhirng
VDV thé€ gidi trinh d cao kh4 ning wa khi sit dung 100% VO,max hoat
dong duy tri trong 10 phiit, ding 95% VO,max c6 thé duy tri hoat dong
vugt trén 60 phit, n€u ding cudng d6 80% VO,max thi cé thé duy tri
hoat dong trong 2 gid. Qua nghién citu chitng minh ring, néu ding
cudng do 90 - 95% VO, max thi ham lugng Acid lactic khong tdng theo
thdi gian hoat dong. Dudi tdic dong tap luyén c6 hé thdng, cdc nhan t6
ciu thanh hé thong wa khi dudc cdi thién. Khi ding cudng dd trén
ngudng yém khi thi kha ning uva khi cia VPV ting.

Nhu vy, tan sudt sit dung VO,max va ngudng y&ém khi 1a chi tiéu
quan trong d€ dinh gid khad ning hoat dong sic bén clia van dong
vién.

IV. Pic di€m sinh 1y cda niing lu'c vin dong:

Trao d6i chit va ning lugng 13 ban chit cda sy song & moi sinh vat vi
moi hoat ddng song déu c6é su tiéu hao ning lugng. Trong hoat dong
TDTT mitc d6 tiéu hao ning lugng cho qud trinh van dong rat 16n, né phu
thudc vao cudng dd, thdi gian va khdi lugng van dong, dic diém mon thé
thao va cdc y€u td cia moi trudng bén ngoai.

Kha ning ning lugng sinh hoc ciia cd thé 13 mot yé&u td sinh héa quan
trong xdc dinh ning luc hoat dong thé luc clia cd thé.

Hai qud trinh co badn cung ciAp ning luong cho cd thé ching ta hoat
dong thé luc 1a chuyén hod ning luong wa khi va chuyén hod ning lugng
yé&m khi (xem chuong I, phdn A, muc VI). Mdi loai hinh hoat dong thé luc
khdc nhau, hodc c6 th€ néi mdi mdn thé thao, tuy thudc dic di€m k§
thuat, t& chdt chuyén mon riéng biét cia né, ddi hdi mdt qud trinh trao ddi
chat, chuyén héa ning lugng dic trung. Nhu vy, xét vé ban chit, huin
luyén ning cao thanh tich thé thao ciing chinh 13 qud trinh hudn luyén
ning cao ning lyc thich nghi ciia mot hé thdng trao d6i chi't ndo d6 véi
cudng do va khdi luong van dong cia mot mon thé thao tuong tGng, 13 co
s& clia sy nang cao ning luc van dong va thianh tich cda mon thé thao d6.

Ning luong do qud trinh trao d8i chit ua khi va yém khi cung cip cho
co thé hoat dong dugc khdi quit trong (bing 2.4.)
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Bdng 2. 4. Khdi qudt qud trinh cung cdp ndng luong va khi va yém khi.

Qua trinh trao doi Chat cung cip niing | Chat tai tong hgp ATP
chat lugng
Trao ddi chat y&m khi
- Hé Phosphagene. ATP CP(CP+ADP=ATP+C)
- Hé Glycolysis ATP Glucogen --> A lactic
Trao d6i chat wa khi
- Hé thdng oxy hod ATP budng, dam, mgd -->
CO, + H,O + Uré ...

Ching ta bi€t ATP 1a chat truc ti€p cung cAp ning lugng cho moi hoat
dong clia co thé, bao gdm tir hoat dong ciia t& bao than kinh trung wong
dén sy co bép cia co tim, nhu dong clia rudt, hap thu cdc chit dinh dudng
qua thanh rudt non, tich lu§ dudng glucose vao cdc kho du trit nhu gan va
co bip, oxy héa cdc chit dinh dudng dién ra trong cic ty lap thé d€ duy tri
thdn nhiét...nhung quan trong hon, né 1a chit tryc ti€p cung cip ning
lugng cho co biap hoat dong va lugng du trit ctia né nhi€u hay it c6 ¥ nghia
quyét dinh dén tinh chat va kh3 ning van dong thé luc, nhat 13 nhitng hoat
dong doi hdi cudng d6 va tin sd cao. ATP 1 ngudn ning luong chi yé&u
va quy hi€m, c6 vai trd rat quan trong nhung nguodn du trit trong cd bip lai
rat it, chi dd cung c4p cho co thé hoat dong v6i cudng dd cuc han trong
vong 0,5 — 1 gidy di can kiét, n6 luon dugc tdi tong hop d€ ti€p tuc duy tri
sy van dong cd thé. Ngudn ning lugng dé€ tii tong hop ATP 1a do qud
trinh trao d6i chit va khi hoic yé€m khi cda cdc chdt mang ning lugng
khic nhu dudng, dam hodc md cung cip. Pang chid ¥y 1a lugng du trit ATP
trong cd bip 12 chi tiéu phu thudc kha chit ché vao dic di€m di truyén
clia loai va chlng tdc. Po di truyén clia ATP va CP dugc xdc dinh 1a 89%
va 67%. Piéu d6 c6 y nghia 1a tdc dung ctia huin luyén, dinh dudng va
cic y&u td moi trudng chi c6 11% d6i véi ATP va 33% do6i véi CP, va dé
nang cao dugc trit lugng cdc hgp chit quan trong nady trong cd bip, nhat
12 ATP khong phdi 1a chuyén dé dang.

Thyc ti€n cho thdy su cung cAp ning lugng cho moi hoat dong clia co
bip déu Ia nhitng ty 1& pha tron khidc nhau cda cd 2 qud trinh trao doi chat

181



wa khi va y&€m khi. Nhitng ty 1& khdc nhau d6 c¢6 y nghia quyét dinh doi
véi viéc phat huy ning luc hoat dong thé luc 16n hay nhd.

Su chuyén héa tir ning lugng do cdc qud trinh trao doi chi't khdc nhau
tao ra thanh ning luc van dong phu thudc vao 3 y€u td chd yéu sau:

- Ning luc chuyén héa ning lugng cia mot hé thong trao d6i chat.
Céc tiéu chi ddnh gid ning luc chuyén hod ning lugng bao gdm ca
kho du trit vat chdt mang ning lugng, khdi lugng vat chit huy dong
vio qud trinh trao d6i chat, toc d6 phan gidi, hoat tinh cda cdc men
tham gia phan dng...

- Cong suit clia cdc hé thong trao ddi chat: Ba hé thong trao ddi chat
12 hé phosphagene, hé glucolysis va hé oxy hod sinh nhiét, mdi hé
c6 khd ning séin sinh ra cong khdc nhau. Do vdy mdi hé thdng trao
ddi chat sé tao ra kha niang hoat dong thé luc khic nhau.

- Hiéu suit st dung ning luong cliia cd thé VDV. Pay la vin dé hiéu
sudt sinh cong clia co thé trong tap luyén va thi diu thé thao, mot
chi tiéu tdng hop phan 4nh trinh d luyén tip va hiéu qui cda cong
tic huan luyén thé thao. Hiéu suit sinh cong cang cao biéu hién
phian héa ning ma co thé di st dung dé chuyén thanh dong ning
hitu ich trong hoat dong thé lvc cing 16n. Trinh d6 luyén tap cao c6
hiéu suit sinh cong 16n hon trinh do tip luyén thap, cd thé VPV c6
hiéu sui't sinh cong 16n hon ngudi binh thudng.

4. 1. Trao doi chét yém khi: (xem muc VI, phan A, chuong I).

Ning lugng cung cip cho cdc hoat dong yém khi dugc bdo ddm nhd hai
hé thdng cung cAp ning lugng chinh 1a hé phosphagen va hé gluco phan,
mdt phian ning ludng dugc sit dung tir hé oxy ho4.

4. 1. 1. H¢ phosphagen 132 hé ddm bdo ning lugng dua vao ch€ do hoat
dong ciia ATP va CP va dya vao sdn phdm dao thdi con goi 1a hé phi
lactat.

Phén tng phan gidi ATP va CP dién ra trong di€u kién khong c6 dudng
khi va khong tao ra axit lactic. Qud trinh nay dién ra nhu sau:

+ ATP.(Adenozin triphosphat):

Phan gidi: ATPaza

ATP > ADP + 8Kcal

Trit lwuong ATP trong co bdp: ATP cé miit trong tit cd cdc t€ bao trong

cd thé. C6 25mmol/kg c¢d kho (hodc 0,05 — 0,5% trong lugng cd tudi = 4 —
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6mmol/kg cd tudi). ATP c6 trong toan co thé khodng 120 — 180mmol
(Immol = 1 phan t& gam). ATP chi c6 thé cung cdp ning lugng cho cd
hoat dong khoang 0,5 — 1 giay.
Téc dé phdn gidi: Phan gidi 11,2mmol/kg/1 gidy va cong suit t6i da c6
thé dat dugc chua dén 1 gidy.
Con dudng tii tong hdp ATP trong hé photphogen dién ra nhanh nhat
12 18y ning lugng tit CP theo qud trinh phdn ¢ng thuan nghich sau:
ATP < — ADP+P+E
CP « — Creatin+P+E
CP + ADP < — ATP + Creatin
+ CP (creatiphotphat):
Mot phan tf creatin = P. Khi gidi phéng moi lién k€t — P thi cho niing
lugng 13 9Kcal. Ning lugng nay dugc sit dung dé tdi tong hgp ATP theo
phdn tng sau:

CP Kinaza
CP + ADP <« — ATP + Creatin.
Khi bi tiéu hao can kiét thi xay ra phan @¢ng thuin:
CP + ADP - ATP + Creatin.

Khi ATP qua cao thi xay ra phan &ng nghich:

ATP + Creatin - CP (dv trit) + ADP.

CP c6 nhiém vu cung cip ning lugng tdi tong hdp ATP ma thoi.

Trit luong ciia CP: Lén gdp 3 1an so v6i ATP, 0,5% trong cd lic yén
tinh, 77mmol/kg trong lugng co khd (tuong duong 15 — 16mmol/kg cd tuoi),
tong dif lugng trong lugng cd thé 450 — 510mmol.

Téc dé phan gidi: 8,6mmol/kg co bip/1 gidy, dat mic cong suit toi da
nhé hon 1 gidy. Theo Mensnhicop, 1986 CP c6 thé st dung sau 5 — 6 gidy,
ldc nay trit lugng con 1/3 thi s& x3y ra qué trinh cung cip ning lugng dé
tai tdng hdp CP tit Glucogenolizic (gluco phan).

4. 1. 2. Hé¢ Gluco phdn: (hé ning lugng lactat).

LA qud trinh phan huy dudng glucose va glucogen trong diéu kién yém
khi, khong c6 sy tham gia cia oxy. Pén acid pyruvic va axit lactic theo
con dudng Embdas — Meyerhif. Qud trinh nay dudc goi la dudng phan
“glucolyse” hay con goi la hé lactat.

Khi dy trit CP trong cd tiéu hao dén mifc con 1/3 tic 1a & nhitng gidy
tht 5 — 6 trong cudng d6 cuc han thi viéc cung cAp ning lugng s& phdi 14y
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tr qud trinh phan huy Glucogen (glucogenolizic) hodc phian huy glucose
(glucolizic). Pong thdi x4y ra & mitc d6 khidc nhau. Nhung trong cd vain
chii y&u 12 glucogene phan. Pic di€m chd yé&u cia qud trinh dudng phin
y&m khi 12 tao axit lactic, vi vy goi 12 hé yém khi ldctat.

Glucogen trong t&€ bao dudc thodi hda thanh Glucose nhd sy tham gia
cda mdt hé thdng enzym.

Glucose dugc phosphoryl hod tao thanh theo con dudng dudng phén, tu
khong bi oxy héa truc ti€p ma phdi qua giai doan chuin bi, trong giai doan
nay bi phosphoryl hod 2 1an tao hexosediphosphat, ti€p theo 12 su oxy hod
triozephosphat dén axit lactic. Cdc phdn @ng trén déu xdy ra trong bao
twong cla t€ bao.

Trong diéu kién t6 chifc dugc cung cAp di oxy, su tao thanh axit
pyruvic sé& ti€p ndi vdi chu trinh axit citric va chudi hoé hap t&€ bao. Trong
trudng hdp t6 chic khong cé di oxy, cd co trong diéu kién yém khi, axit
pyruvic s& dudc chuyén thanh axit lactic. TAt ¢4 cdc qué trinh trén dién ra
theo phdn ¢ng thuan nghich phu thudc vao diéu kién cung cip dudng khi.

Moi t€ bao co thé déu c6 thé phan gidi glucogen thainh ATP. Qu4 trinh
phin gidi dudng trong co chii y&u 1a phan gidi glucogen, con trong céc td
chitc khdc c6 thé phan gidi c4 hai loai dudng trén.

K&t qua chung clia gluco phin c6 thé vi€t dusi dang phuong trinh sau:

C6H1206 + 2ADP + 2H3PO4 > 2C3H603 + 2ATP + 2H20
Glucoza A. lactic

[C¢H 10051, + 3ADP + 3H;PO,4 > 2C5HgO5 + [CgH9O5],.1 + 3ATP + 2H,0.
Glucogen A. lactic

Trong chudi cdc phin tng dudng phan tao ra dugc 4 phan tit ATP song
ciing tiéu hao mat 2 ATP, do vay thuc chit qud trinh gluco phan chi thu
dugc tir 1 phan tr glucose ¢6 2 phan tir ATP.

Trit lugng: Trong cd: 365mmol/kg cd kho, du cho van ddng cuc han tir 2
— 3 phiit, néu cudng d6 khodng 70% VO,max thi c6 thé tir 6 — 9 phit. Kha
ning tdi tao ATP = 250mmol/kg cd khd, tinh chung toan thé co bip thi du
tr glucogen tdi tao dudc 1030mmol ATP (Hultman, 1990), 1000 —
1200mmol ATP (Mensnhicop, 1986).
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Téc dé phan gidi: So v6i ATP, CP thi t6c dd phan gidi glucogen va
glucose chAm hon nhiéu. Phan gidi 5,2mmol/kg co bip/1 gidy, khodng 5 —
6 gidy mdi dat cong suit toi da. Nhu vay cong sudt phan gidi glucogen chi
bing Y (5,2/19,8) hé photphagene.

Vai tro: Glucose va glucogene cung cip ning ludng cho qud trinh t4i
tong hop ATP, CP. N6 13 ngudn duy trit 16n: YEm khi: 1000 — 1200mmol
ATP. C6 thé cung cAp ning lugng 2 — 3 phiit (va khi), oxy héa thi c6 thé
tdi tdng hdp tdi 13.000mmol ATP.

Qud trinh cung cip ning lugng bao gdm dudng phin yém khi va oxy
ho4 khit trong chu trinh Krebs v oxy hod sinh nhiét cho chudi hé hap (cé
oxy tham gia). ATP, CP va glucogene thuc hién qua trinh phan giai la chi
ti€u ddnh gid ndng luc va trinh dd tap luyén. Hé photphagen dugc ddnh
gid qua cdng sudt van don t0i da & 15 gidy. Ning lugng phin gidi
glucogen dudc ddnh gid qua cong sudt van dong dudi t6i da trong vong 45
gidy.

Pudng phan y&m khi c6 hiéu sud't thap, chi c6 29% tong ning luong du
trit vao cdc lién két cao ning lugng ciia ATP. Tuy vy n6é c¢6 y nghia rat
16n truc ti€p bd sung cho kho du trit ATP ma khong cin thong qua céc
bu6c trung gian. PAy 12 quéd trinh yém khi lactat. T6c dd phan gidi
5,2mmol/kg/gidy. Sau gan 5 gidy dat cong suit toi da.

Can luu y qué trinh dudng phan & t&€ bao hong cau thAim chi ngay ca khi
c6 di oxy ciing ludn tao thanh axit lactic vi trong t€ bao hdng cau khong
c6 mit cac enzym oxy hda axit lactic.

4. 2. Hé phdn gidi va khi:

Ning lugng ddm bdo cho cdc hoat ddng vung wa khi (khi lugng oxy
cung cAp di cho nhu ciu clia hoat dong) 1a do hé oxy héa ddm nhiém
chinh.

Hé oxy héa 1a hé ddm b3o ning luong chinh va chi y&u cho cd thé
trong cdc hoat dong cd bdp. Qua qué trinh oxy hda sinh hoc cdc cd chat
mang niang lugng dudng, dam, md... da gidi phong mot lugng 16n ning
lugng cho cd thé dé duy tri than nhiét va cung cip ning lugng cho cédc
hoat ddng sdng ciing nhu tich lily dudi dang cdc lién két gidu ning lugng.
Can hi€u riing qud trinh oxy hda sinh hoc hoan toan khidc qud trinh dot
chdy. Qud trinh ndy dién ra mdt cdch tr tr, tirng budc, khong c6 Iira,
khong ting nhiét do, oxy ctia khong khi ma co thé hap thu dugc khong
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tryc ti€p phdn &ng v4i cacbon va hydro ctia chit hitu ¢d va ning lugng
dudc gidi phéng ra dan dan, dugc tich lily lai néu chua cin thiét si dung
ngay.

Thuy&t hién dai vé ho hip t&€ bao da gidi thich mdt cdch toan dién,
chinh xdc vé su st dung oxy, gidi phéng khi cacbonic va nuéc.

Khi cacbonic dugc tao thanh trong qua trinh khit caboxyl ctia phan t&

chat hitu cd
decacboxylase

Phdn tng nay khdng gidi phéng nhiéu ning lugng.

Nu6c dugce tao thinh nhd mot day chuyén cdc phin tng trong chudi hd
hap t€ bao, tdch hydro ra khdi cd chat va cudi cling tdi oxy, dugc hoat hda
va dé dang két hop d€ tao thanh nuéc.

Qud trinh van chuyén hydro téi oxy tao thinh nudc gidi phong rat
nhiéu ning luong va d6 1a ngudn ning lugng phong phi ctia cd thé

Ta c6 thé thdy riing cdc co chit ban diu clia qua trinh oxy héa t& bao
12 dudng, dam, m& déu bi thodi héa trong t& bao t6i modt sdn phdm chung
12 gbc acetyl ¢6 2 cacbon. Goc acetyl nay dudc gin lién vdi coenzym A.
Qud trinh oxy hda ti€p tuc clia acetyl — coA din dén sin pham cudi cling
la CO, va H,O dudc goi 1a chu trinh axit citric hay chu trinh Krebs, 1a mdt
chu trinh oxy hod hi€u khi.

Trong cédc t€ bao va td chifc, glucose ty do dugc tao ra mdt phan do
thodi héa glucogen 14y tif ngoai bién vao. Su bi€n héa cia glucose c6 thé
theo nhiéu c4ch:

- Theo con dudng gluco phan.

- Theo chu trinh pentose phosphat.

- Theo con dudng axit tricacbonic.

Céc axit pyruvic dudc hinh thanh tif nhitng con dudng ké trén trong
diéu kién t&€ bao clia td chiic dugc cung cip di oxy s& dudc chuyén vao
trong ty thé va dugc dot chay hoan toan trong chu trinh Krebs.

M3 va axit béo trong cd bip cé lugng du trit 16n nhat, 13 ngudn ning
lugng c6 khd ning cung cip cho qud trinh tdi tdng hgp ATP véi s6 lugng
khong han ché trong nhitng hoat dong kéo dai nhi€u gid d&én nhiéu ngay.
Tuy vay, toc do oxy héa va cong sudt va khi cia md rat thap, chi tuong
duong v6i 1,4mmol ATP/kg cd bidp/l gidy bing Y2 cOng sudt oxy hod
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glucose va 1/8 toc do phan gidi clia ATP, sau 30 phit méi dat dugc cong
sudt t0i da. N6 chi thich hop vé6i vai trd 1a ngudn bs sung khi cic ngudn
ning lugng khdc da sip can kiét trong nhitng cu ly, thi ddu kéo dai nhi€u
gid v6i cudng do trung binh hodc dén nhiéu ngay vdi cudng dd thap.

MG dudc phan tich thanh glycerol va cac axit béo. Glycerol theo con
dudng Embden — Meyerhof tao thanh axit pyruvic, con cac axit béo theo
con dudng B - oxy hda cua Knoop tao thanh acetyl — Co A va di vao vong
Krebs.

Cac axit amin ngoai sinh hay ndi sinh khong dugc st dung sé thodi hda.
Su thodi hda acid amin khac nhau theo nhitng con dudng ri€ng biét.

Nhu vy cdc co chidt mang ning lugng qua cdc qud trinh di héa da tao
ra cdc trung gian d€ dua t6i vong Krebs. Tir cdc chit nay cdc hydro cia
cha't dot cudi cing dugc dua qua chudi ho hiap t&€ bao va ciing dudc oxy
héa tao thanh nudc.

Nhu vay chu trinh acid citric 1a giai doan thodi hda cudi clung clia
chung cdc co chit dudng, dam, md dién ra trong diéu kién hi€u khi, c6
hiéu ng cao vé mit ning luong.

Tém lai, mdt vong chu trinh axit ddt chdy mot phan tir 2 cacbon sé&
cung cAp ning lugng du trit tuong duong 12 ATP.

Qua tim hi€u cdc hé ddm bdo ning lugng cho hoat dong co, ta c6 thé
nhin thay:

- Ning lyc van dong yém khi phu thudc rat nhiéu vao du trit ning
lugng trong cd thé va cdc to chifc t& bao khic, ciing nhu phu thudc
vao mifc dd dn dinh cao clia ndi mdi trong diéu kién ndng do pH
mau giam.

- Qu4 trinh tip luyén c6 hé thong va khoa hoc lam ting ti€t dién
ngang sinh 1y ctia sgi c¢d va bé cd. Sy ting ti€t di€én ngang dién ra
dong thdi theo 2 xu huéng vé6i ty trong khdc nhau phu thudc vao
thdi gian tdp luyén va dic tinh cia mon chuyén sau, § giai doan
mdi tham gia tdp luyén va G cdc mOn hoat dong tinh lyc va hoat
dong trong ving cudng dd cuc han, dudi cuc han sy ting trudng qua
dudng dién ra chii y€u theo xu hudng phi dai cd tuong, con giai
doan sau va & cdc mon sitc bén dién ra theo xu hudng phi dai to co.
Su ting trudng qua dudng (ting du trif ndng lugng) ting kha nang
chiu dung ndng dd axit lactic cao trong mau, ciing nhu ting hoat tinh
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clia cdc enzym xtc tiac 1a c¢d sd sinh hoc d€ ning cao ning luc van
dong y&m khi.

- Ning luc hoat dong hi€u khi phu thudc nhiéu vao hé van chuyén
oxy cling nhu cdc enzym xuc tdc cdc qud trinh oxy hda sinh hoc
dién ra trong t€ bao.

Qua nghién ctu nhitng bi€n ddi 1au dai va tic thdi cia hé tim mach, hé

hd hap dudi dnh hudng ctia tap luyén FOTT da di dén k€t luin chung 12
tdt cd cdc chi s6 sinh 1y clia hé van chuyén oxy déu bi€n ddi theo hudng
thich nghi véi lugng van dong: Ting thé tich budng tim, ting luc co bép co
tim, gidm nhip tim, ting thé tich tim thu va gidm thé tich phit trong yén
tinh dong thdi ting do day va dan tinh clia hé thong mach ting dung tich
song.

V. Pic di€m sinh Iy cdc ving cuong do.

5. 1. Khdi niém:

Céc dang bai tAp thé thao rat da dang va phong phi. Cic dang bai tap
chii y&u c6 cac bai tap dién kinh, thé duc dung cu, boi 16i, cic mon béng,
vO....

Nhung cdc dang bai tip clda cdc mdn thé thao néi trén khong gidng
nhau, hinh thitc hoat dong cdch biét, 4nh hudng d€n cdc nhém cd tham gia
hoat ddng, chifc ning cd thé ciing cich biét. Do vdy, cAn phdi tim hiéu
dnh hudng ctia ching dén hinh thdi, chifc ning, ti€n hanh huin luyén ning
cao, gido duc thé chat hop vdi stic khod ngudi tip va moi trudng.

Trong qué trinh hudn luyén, cudng dd vin dong va cong suit co thé 1a
co s8, 12 hat nhan cda thanh tich thé thao. Do viy cdc quy trinh d€ ning
cao cudng dd van dong va cong suit cd thé 1a van dé tién quyét cia VDV
th€ thao v van dé ndy cdc nha y — sinh hoc thé thao ¢6 vai trd tién phong.

Do d6, tim hi€u dic di€m sinh 1y clia cdc ving cudng d6 huin luyén
thé thao dé€ sip x&p cong tic huin luyén, cong tic gido duc thé chit mot
cdach hdp 1y va khoa hoc 13 van dé rit cAp bach va can thiét.

5.2. Su phan loai c4c bai tap thé thao.

Hién nay, ngudi ta phian loai cdc bai tip thé thao véi cin cit khic nhau,
nhung d&€n nay cdc tic gid sinh 1y hoc va cédc tdc gid vé€ 1y luan va phuong
phdp hudn luyén thé thao cin ctt vio mot s6 dic di€m sau didy d€ phan
loai:

5.2. 1. Cdn cvi vao hoat dong co:
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Su phan loai nay dva vao tinh chat bi€u hién hinh thic co bép co dé
phan loai, bao gdm hoat dong dong luc v hoat dong tinh luc:

- Hoat ddng dong lvc: Khi cd ti€n hanh hoat dong, cdc co doi khing
va nhém co co thay nhau co dudi, toan bo mit xich cd thé di dong
trong khong gian, hoat dong chinh clia co 1a dong luc (ddng truong),
loai hoat dong ndy mét mdi xuat hién muon.

- Hoat dong tinh lyc: Khi ti€n hanh hoat dong, cdc nhém cd & trang
thdi cing thing cd lién tuc, cdc mit xich co thé duy tri dn dinh va tu
th€ twong ddi c6 dinh, tinh luc, co hoat dong chii y&€u véi hinh thic
dang trudng. Cdc dong tic ndy mét mdi xuat hién sém.

5. 2. 2. Cdn cii vao tinh chdt dong tdc:

Su phan loai nay dya vao dic di€m cu tric k§ thuat dong tic, chia cic
bai tAp thé thao thanh 3 loai hoat dong: hoat ddong c6 chu ky, hoat dong
khong c6 chu ky va hoat dong c6 tinh hdn hdp.

e Hoat dong cé chu ky:

Bao gom cédc bai tip c6 tinh chu k¥ nhu di bd, chay, bdi, di xe dap....
Khi ti€n hanh tip cdc bai tAp ndy, & giita cdc trung tAm than kinh cda vd
nio hinh thanh tinh nhip di€u va tinh hé thdng ciia qua trinh hung phan va
trc ché. Do ciu tric dong tdc don gidn, hdp vdi quy luat van dong cla co
thé, dugc 1ap di 1ap lai nhiu 1an, cho nén sy lién hé chuyén giao giita cic
nhém co doi khdng rat rd rang, dong tdc k§ thuat rat dé ti€p thu, dé cling
cO, nhung mudn ning cao phdi qua qud trinh tp luyén gian khd.

Muc dich cdia cdc bai tip phat trién stic manh cd bip dudc goi tit 1a bai
tap stic manh. Hinh thic hoat dong co chi yé&u 1a tinh luc ndm phat trién
dod day clia ¢, con cdc bai tAip dong luc nhanh, tinh t&, chi ti€t nhim phat
tri€n sttc manh toc do.

e Hoat dong khong co chu ky:

Bao gdm cédc bai tap lién tuc theo mdt trinh ty khdng giéng nhau, nhu
mon thé duc dung cu, moén nhay, ném, vé....Khi tap luyén, chic ning hoat
dong clia cdc trung khu thin kinh vé nio rit phitc tap. Cho nén, hoc céc
dong tac k§ thuat nay rat khé, phdi tdp luyén 1au dai. Do dong tdc ciu tao
phiic tap, da dang, phong phd, nén cian phdi phan cdc bai tap thanh cic
mat xich don riéng 18 d€ tip luyén..

e Hoat dong cé tinh hén hop:
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Loai hoat dong nay 1a su k&t hgp cdc dong tic c6 tinh chu ky va khong
chu ky, nhu cdic mon bong...

Khi tdp cdc bai tAip ndy, VDV vira phdi hoc tot cac dong tic c¢6 chu ky
va phédi nim vitng cdc k§ thuat dong tdc khong chu ky, nén thuc hién dong
tdc rat da dang, phong phd, cAn phai c6 tinh linh hoat than kinh cao va tap
luyén lau dai thanh phadn xa c6 diéu kién.

5. 2. 3. Cin cit vao su phdt trién cdc to chdt thé luc:

Do cédc bai tip trong cdc mon thé thao rit da dang, khi co hoat dong
biéu hién cdc td chat thé luc va ning luc van dong khong gidng nhau.
Song chiing ta bi€t ring: Ning luc vin dong bi€u hién & 5 t& chat: sic
manh — stfc nhanh manh — stc bén — mém déo va linh hoat. Ngay nay,
ngudi ta thudng gbép sttc manh — siic nhanh manh thanh mdt nhém c6 lién
k&t chit ché v6i nhau goi 13 t6 chat nhanh — manh, dong thdi ciing gdp t6
chat mém déo — khéo 1éo — linh hoat va mdt phan clia t& chit nhanh —
manh thanh kha ning phoi hgp vin dong. Nhu vay, trong thuc tién thé
thao, ngudi ta quan tAim dém 3 mit t6 chat:

- T& chat nhanh — manh.

- To6 chatbén.

- T6 chat kha ning phdi hop van dong.

5. 3. Diic diém cia cdc ving cuong do.

Theo phan loai cdc bai tip chu ky theo cudng d6 van dong (V. X.
Pharphel — 1945) tinh dén mdi lién hé va phu thudc qua lai gitra thdi gian
va cudng dd van dong tdi da. Su tuong quan ndy da dudc A. V. Hill dé cap
dén tir nhitng nim hai muoi cia thé ky XX. P& phan tich sy phu thudc vao
t0c do vao thdi gian thuc hién bai tAp, ngudi ta st dung 10garit thip phan
cho tién lgi,nghia 12 trén cdc truc toa do khong dit cdc gia tri tuyét doi
cia tdc do va thdi gian thuyc hién bai tdp ma dit 1d6garit thip phin clia
chiing. Trén dudng cong bi€u thi su phu thudc tdc dd va thdi gian thuc
hién bai tAp V. X. Pharphel nhin thiy c6 3 di€m giy khic va 6ng phin
chia toan by cdc bai tdp c¢6 chu ky thanh 4 viing cudng dd van dong khac
nhau: vung cuong d6 cuc han; ving cuéng do can cyc han; vung cudng do
16n va vung cudng do trung binh. 0] vung cuong do van dong cuc han thi
van toc trung binh 13 mot s& dn dinh.
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5. 3. 1. Ddc tinh sinh ly vang cuong do van dong cvc han:

e Dic diém chiic nang vin dong:

Hoat dong cd vdi cudng do cuc dai dic trung cho mot nhém nho cac
bai tdp dong luc ¢ tinh chu ky, cy ly chay tr 100 — 200m, t6c do trung
binh 12 9,4 — 10,1m/ gidy, thdi gian c6 thé duy tri tir 10 — 30 gidy.

Hoat dong v6i cudng do tdi da c6 dic diém 12 tdc d6 co va dudi § mot
s6 nhém co dat mitc rit cao. Tinh hung phan cao va mirc dd linh hoat chifc
ning clia hé than kinh trung vong ciing nhu td¢ dd qud trinh than kinh c6
vai trd quan trong dé thuc hién cdc bai tap c6 cudng d6 van dong tdi da.

e Ddc diém trao doi ndng luong:

Luong oxy toi da do mau c6 thé mang dén cdc td chic va t& bao 1a 5 —
6 lit/phiit. Nhung & nhitng gidy dau tién (tir 10 — 29 gidy) su tiéu hao oxy &
vao khodng 1 — 2lit/ gidy. Vi vy & vling cudng do van dong tdi da nhu
cau oxy chi ddp tng dugc tir 4 — 6%, nén nd oxy vao khang 94 — 96%. Do
st mit cAn d6i nghiém trong gifta sy hap thu oxy va kha ning cung cip
thuc tién nén ning lugng diing d€ co cd giai doan diu 12 CP va ATP. T4i
tong hop ATP trong khi 1am viéc 12 nhd qud trinh gluco phan.

o Trang thdi cdc chiic ndng thuc vat:

Khi hoat dong v4i cudng dd van dong tdi da cdc chitc ning thuc vt
chua dat midc t6i da vi thdi gian 1am viéc con qud ngidn. Do tinh tré tuong
ddi nén hoat dong clia tim mach va hd hdp chua dat t6i da. Chay & cu ly
ngin sy thich @¥ng ting cudng tudn hoan dé 13 tin s6 tim dip ting rit
nhanh, né€u chay 100m va 200m thi mach c6 thé dat tir 170 — 190 1an/phiit,
huyé&t 4p t6i da dong mach ngay sau khi chay cé thé 1én dén 180 —
190mmHg.

Khi hoat dong v6i cudng dd tdi da VDV chi kip thd dudc vai 1an, thong
khi phdi khong 16n va kha ning hap thu oxy chi 1a 1,5 — 2 lit/phit. Chi s6
hap thu oxy qué thdp so v6i nhu ciu oxy 1a 35 — 40 lit/phiit, do vay toan
bd hoat dong vdi cudng do tdi da x3y ra trong diéu kién thi€u oxy.

Thé tich phit khi chay cu ly ngin khong vuot qua 15 — 18 lit, lugng
dudng § trong mau sau van dong gidm. Nong do acid lactic trong mau sau
khi chay 100m l€n t61 132mg%, sau khi chay 200m 1a 198mg%.

5. 3. 2. Ddc diém sinh Iy viing cuong do van dong cdn cuc han:

e Dic diém chiic ndng van dong:
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Hoat ddng co véi cudng do gan tdi da, thdi gian hoat dong kéo dai tir
20 gidy d€n 3 — 5 phit. C4c cu ly chay 1a 400m dén 1.500m, toc do trung
binh Ia 6,8 — 8,7m/ gidy. 0] ving cudng do cin cuc han toc dd chay gidm
nhanh tor 9,13 — 7,1m/gidy. Khi thuc hi€n cdc bai tdp v6i cudng do van
dong cAn cuc dai doi hdi sy thé hién sitc bén & nhip do cao.

e Dic diém trao doi nang lugng:

Nhu ciu oxy ting I&én theo su gia ting toc do trén dudng chay, & VBV
dién kinh giita kha ning hoat dong yé€m khi clia cd thé va cudng dd vin
dong c6 moi twong quan ty 1& thudn: Néu cudng dd van dong cang 16n thi
nd oxy cang nhiéu. Nhu cau oxy cao: chay 400m 13 24 lit/phiit; chay 800m
la 14 lit/phit; chay 1.500m la 8 lit/phat.

Thoi gian chay 400m hét khodng 50 gidy do vay nhu cau oxy 1a 20 lit,
ma thyc t€ chi cung cAp dudc 3 lit, vi vAy ng oxy & chay cu ly 400m 1a 17
lit.

Qud trinh trao d6i ning lugng y&ém khi 1a ngudn co bam d€ tdi tong hop
ATP trong hoat dong v6i cong suit can cuc dai. Hiéu qud clia qué trinh sit
dung ning lugng yém khi phu thudc vao cong suit cia hé men § t€ bao
va ngudn du trit ning lugng dé tdi tong hop ATP bing con dudng y&m khi.
T4i tdng hop ATP bing con dudng yém khi khi bit diu cong viéc nhd
ning lugng phan gidi CP. Thoi gian t6i da d€ phan gidi CP kéo dai tir 2 — 3
gidy. Pha glucd phan dat t6i da khi 1am viéc dugc 1 — 2 phiit.

Qud trinh glucd phan vé mit ning luong 1a khong cé 1gi nhiéu, vi sdn
phdm ciia qué trinh d6 13 acid lactic, ma acid lactic lai 1a chd't du trif ning
lugng 16n va kha ning d6 chi trd thanh hién thyc trong diéu kién cé oxy.
Do d6 ning lugng cia sdn phaAm y&ém khi chi bdo ddm cho hoat ddng co
cing thing trong vong vai phit. Sy tich tu nhiéu sdn phdm chua dugc oxy
héa hoan toan sé& 1am ting qud trinh tii tong hdp ATP wa khi dudc x4y ra
& phit thit 3 — 5 clia cOng viéc nghia 12 d€n cudi bai tip vdi cudng do cin
cuc dai.

o Trang thdi chiic ndng thuc vit:

Khi hoat dong véi cudng dd van dong cin cuc dai, tin so tim dip ting
nhanh va c6 thé 1én d&€n 2001an/phiit, huyét 4p tSi da ngay sau van dong
c6 thé 1én 180 —190mmHg. 0] vung cudng dd cin cuc dai, chic ndng hd
hap dat mifc do t6i da, song do nhu ciu oxy I6n nén phan I6n ning lugng
cho su co ¢d vAn nhd qua trinh gluco phan.
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Hoat dong cia hé tudn hoan ciing dat d&€n muc t3i da, thé tich phit c6
thé dat tir 24 — 25 1it. Sau khi hoat ddng vdi cudng d6 cin cuc dai ma dirng
ngay lai thi cic bom cd khong hoat ddong din dén lam gidm dong mdu trd
vé tim, do vay rat c6 thé x3y ra soc trong luc. Hé thong mao mach & chi
dudi gidn ra kéo theo mdu & phan trén co thé ciing don xudng, diéu d6
din dén rdi loan tudn hoan, 1am gidm tudn hodn ndo giy nén sy mat y
thitc tam thdi. Nén sau khi chay xong cu ly cian phdi chuyén sang di bd
trong vai phut.

D€ duy tri sy can bing ndi modi cdc hé thdng dém clia mau phdi lam
viéc gitip cho co thé hoat dong cd 1au dai hon. Sy cin bing ndi mdi trong
ving cudng dd cin cuc dai khong phdi 1a sy cin bing thit vi cin bing
trong diéu kién ng dudng khi dugc goi 1a cin bing gia.

Pic diém ndi bat cia qua trinh trao ddi chat & viing cudng d6 cin cuc
dai 12 nong d6 acid lactic trong mdu cao, thdi gian di dai dé A. lactic ting
trong vin dong tir 150 — 227mg%. A lactic k€t hgp vdi cdc chit ki€m trong
mdu tao ra A cacbonic va A cacbonic ti€p tuc phan gidi thanh khi cacbonic
va nudc khi€n vé cudi cu ly VDV thd rdc, tan s6 ho hip ting cao.

M4u bi acid héa. Nu6c ti€u thudng xudt hién protéin niéu va A lactic.
Thdi gian hdi phuc sau van dong & viing cudng d6 cin cuc han phu thudc
vao tong lugng van dong va dao dong trong mot gidi han 16n tir vai gid
dén vai ngay.

Bdng 2.5 Néng do A lactic trong mdu khi chay & nhitng cy ly thudc viing
cuong do cuc dai va cdn cuc dai (N. I. Volkov).

Chi s6 Cu ly chay (m)
100m 200m 400m 800m 1.500m
T6c do chay (m/s) 8,92 8,47 7,72 6,89 6,29
A. Lactic (mg%) 132 198 227 211 163

5. 3. 3. Ddc diém sinh Iy viing cuong do van dong lén:
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e Dic diém chiic nang vin dong:

Nhitng hoat dong thé thao nim trong viing cudng dd van dong 16n c6
dic diém 13 nhip d6 bai tip cao thuc hién trong mot thdi gian tuong ddi
dai. Thoi gian van dong tir 5 — 6 phiit dén 30 — 40 phiit, § cdc cu ly chay
3.000m, 5.000m, 10.000m, di bd thé thao 3.000m; boi 300m; 1,500m; dua
xe dap 10km, 20km. T6c dd chay 3.000m trung binh khodng 6,56m/gidy
va & cy ly 10.000m la 6,09m/gidy.

o Ddc diém trao doi chét:

Khi hoat dong & viing cudng do van dong 16n nhu ciu oxy cao hon khi
ning cia hé tim mach vin chuyén oxy dé€n cdc cd quan tham gia vin
dong. Tuy vay, ty 1& gilta sy hap thu oxy va nhu ciu oxy cao hon khi hoat
dong véi cudng do cuc dai va cin cuc dai. Sy hdp thu oxy dat hon 80%
nhu cau oxy. Theo gia tri tuyét d6i thi sy hdp thu oxy & ving cudng do
van dong 16n dat gi4 tri t8i da VO, max. Do vay phin 16n (80 — 90%) ning
lugng cho su co cd la do qua trinh oxy ho4.

Ng oxy sau van dong v6i cudng do 16n chi€m khodng 10 — 15% tong s&
nhu cau oxy, c¢6 nghia 12 ng oxy khodng 12 — 15 lit. Sy tiéu tdn niing lugng
trén mot don vi thdi gian it hon tir 8 — 10 14n so v6i hoat dong & viing cuc
dai va cidn cuc dai (xem bang). Hoat dong vGi cudng d6 van dong 16n doi
héi tong s6 ning lugng tiéu tdn kha 16n. P6 1a trong qud trinh van dong
phdi huy dong phan 16n cdc nhém cd 16n tham gia, hon nita & viing cudng
dd 16n toc do thuc hién cdc bai tp cao.

Bdng 2. 6. Mot s6 ddc diém sinh Iy cdc viing cuong do van déng khdc

nhau (theo V. X. Pharphel; Banister,; N. 1. Volkop...).

Chi so Vung cudng do van don
Cucdai | Can cuc dai 16n Trung binh

Thai gian hoat ddng t6i da | 20 gidy 20s — 5 phut | 3-5 phut | > 30 phut
Tong ning lugng tiéu hao | < 350 630 3150 42000
(KJ)
Ty 1& hap thu oxy so véi | 1/10 1/3 5/6 1/1
nhu ciu oxy
Ng oxy (lit) 8 18 212 <4

Trang thai chiic nang thuyc vat:
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Tuin hoan va ho hip hoat dong & mic tdi da. Thong khi phdi dat
120 — 140 lit/phit. CAn Ivu ¥ 13 thong khi phdi & gidi han 120 lit/phiit
ho#ic cao hon thi hiéu suit sit dung oxy tir khi hit vao s& gidm 1,5 — 2
1an so véi khi hoat dong c6 chi s thong khi phdi tir 60 — 90 lit/phit. sy
thd doc tao ra sy mat ning lugng va su tiéu thu oxy bd sung cho hoat
dong clia cidc co ho hap va cdn tr§ su co cd ging sic nhim dat hiéu
qua cao.

Sy ting tan s6 co bop clia tim khi chay & cu ly dai xdy ra trong vong
3 — 4 phiit sau khi xudt phat va & VDV dat 160 — 180 lan/phiit, & giai
doan nudc rit khi sip vé dich, tin s6 tim dip cé thé 1én 2001an/phiit.
Thé tich phiit dat 25 — 30 lit. Mic du tuan hoan ho hap dat mifc hoat
dong t0i da, nhung nhu cau oxy khi hoat dong & viing cudng do 16n vain
khong ddp tng dudc (6n dinh gid).

Su ting ti€t hormon cla tuyén thudng thin kéo theo su thay ddi
ndng dod ion K va Ca trong mau. Sy ting ndong dd ion K din dén ting
tinh hung phan clia trung tAim hd hap va 1am cho c¢d tim th3 16ng t6t hon
& ky tdm truong. Sau khi ngirng van dong thdy ting ion K trong nudc
ti€u.

Su tiéu ton ning lugng 16n trong viing cudng do 16n 1am gidm dudng
huy€t con 70 — 80mg%. Sau van dong dudng huyét ting 1én 130 —
200mg% (binh thudng: 100 — 120mg%). Su ting dudng huy€t sau van
dong 1a k&t qua ciia viéc ting cudng dudng tif gan van ti€p tuc ma sy
tiéu hao dudng & co rat dang ké.

Hoat dong véi cudng dd 16n kém theo hién tugng ting bach ciu dén
12000 — 15000/ml mdu. Do sy tich tu sin pham cta qud trinh trao d6i
chat y€m khi nén néng do A lactic & méu ting cao (d€n 200mg%) va
xuat hién protéin niéu (0,4%).

Nguyén nhan chinh ctia sy gidm kha ning hoat dong c¢d bip & viing
cudng dd 16n 1a do sy cing thing cda hé than kinh - thé dich diéu hoa
cdc chifc ning sinh 1y va sy tich tu cdc sin phim cda qud trinh trao d6i
chat yém khi din d&€n mat cAn bing ndi moi. Giai doan hdi phuc &
viing cudng do 16n kéo dai tir 1 d€n vai ngay.

5. 3. 4. Ddc diém sinh Iy vang cuong do trung binh:
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* Pdc diém chiic ndng vdan dong:

Nhitng hoat dong thé luc & ving cudng d6 trung binh 13 nhitng bai
tap co tinh chu ky vd&i thdi gian hoat dong lau hon 30 — 40 phut, dugc
thyc hién véi tdc do trung binh. Cdc cy ly chay tr 20 d€n 42km, boi
5km, dua xe dap tir 50 — 200km, di bd thé thao tir 10 — 50km. Sy gidm
toc dd chay & ving cudng dd vin dong trung binh khong nhiéu, néu
tinh theo sy khic nhau 16n vé thdi gian vin tdc: tir toc dd chay
5,7m/gidy & cu ly 20km xudng toc do 5,3m/gidy & cu ly chay marathon.

* Pédc diém trao doi chat:

Nguén ning lugng chinh ddm bdo cho hoat dong co & viing cudng
dd trung binh 13 ning lugng nhd qué trinh oxy héa. Qud trinh trao ddi
chat c6 su tham gia cla oxy sé& gidi phong ngudn ning lugng 16n diing
dé tdi tong hgp ATP va dé hdi phuc cdc chat hitu cd bi phin gidi trong
qué trinh trao ddi ch't y&€m khi.

Do ddp @ng dugc nhu cau oxy trong vin dong nén dic di€m ndi bat
§ ving cudng dd trung binh 13 co thé hoat dong trong diéu kién on
dinh. Nhu ciu oxy 1a 3 — 4 lit/phiit, con khd niing cung cAp oxy la tir 4 —
4,5 lit/phat.

Hoat dong & vung cudng d6 van ddng trung binh c6 sy ti€u hao
ning lugng tuong d6i khong 16n chi khodng 1,2lit, song tong ning
lugng tiéu hao khodng 42.000KJ cao hon rit nhiéu so v6i tong ning
lugng ti€u hao & cdc ving cudng d6 van dong cin cuc dai va 16n.

* Ddc diém chiic ndng thuc vit:

Hoat dong & ving cudng d6 vian dong trung binh sé giy ra nhirng
bi€n ddi cdc chi s6 hoat ddng clia tim mach it hon so véi viing cudng
dd van dong cin cuc dai. TAn sd tim dip trung binh tir 150 — 170
lan/phiit, tuy nhién khi ting tdc do thi tin s§ tim dap s& 1én d&én 189 —
190 1an/phiit. N&u hoat dong vdi cudng dd déu din sé tao nén sy hoat
dong ti€t kiém clia tim. Huy€t 4p dong mach & ving cudng do van
ddng trung binh ting khong ding k&, huyét 4p t6i da dao dong vao
khoang 130 —150mmHg. Sau khi chay xong cu ly dai hodc marathon c6
trudng hgp huyét 4p dong mach gidm. D6 1a k€t qua hoat dong co bép
clia ¢6 tim giam sit do bi mét moi khi hoat ddng cd qua 1au.

H6 hap & ving cudng dd nay rat nhip nhang va tuong Gng v6i su
van dong ciia VPV. Thong khi phdi vao khodng 60 — 80 lit/phiit, tuy
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nhién khi ting t6c do thi chi s6 d6 c¢6 thé dat 100 — 120 lit/phiit.

Hoat dong § viing nay, chiing ta thi'y c¢é sy thay d6i t& bao mau. Su
thay ddi clia cong thifc bach cau dé 13 ting lugng bach ciu trung tinh.
Né&u trinh d6 tip luyén thdp thi thdy xuit hién trong mdu VDV pha
ting bach ciu tdi sinh. Khi bach ciu trung tinh ting va bach ciu wa
acid gidm, c6 th€ xuit hién dang bach ciu non. N&u thdi gian van ddng
kéo dai, kiét sitc khong tuong ng v6i su chuan bi chifc ning ciia VBV
c6 thé din dén pha ting bach cau cd suy thodi kéo theo su gidm s&
lugng bach cau va dic biét 1a t€ bao bach cau limpho. Giai doan ting
bach ciu suy thodi bi€u hién su cing thing qud mdc cia tit cd ciac hé
thdng ¢ quan va cdc cd quan tao mdu. Lugng dudng trong miu cia
VDV khi hoat dong co v6i cudng dd trung binh gidm xudng con 40 —
50mg%, giam ngudn dy trit cdc chit tao ning lugng, trong d6 cé glucid
din d€n lam gidm lugng a. Lactic trong mdu & cudi thdi gian van dong,
trong khi nd oxy van ting. Di€u nay dudc gidi thich 1a & diy da c6 ca
lipid cing tham gia vao qua trinh tao ning lugng cho cd hoat dong, &
viing cudng dd trung binh thi lipid bdo ddm tdi 80% tong ning lugng
tiéu hao trong qud trinh van ddng co. Khi oxy héa lipid thi hé s& ho hip
gidm tir 1,0 xuéng con 0,8 — 0,7.

V& chifc ning bai ti€t do ra md hoi nhiu tiéu hao ning lugng 16n,
sau vin dong c6 thé gidm tir 2 — 4 kg trong ludgng cd thé, nén nudc ti€u
dudc tao ra it, c6 hién tugng thi€u oxy & t& chic than, trong nudc ti€u
xuat hién protéin niéu tir 0,1 — 0,2 dén 0,5 - 0,7%, n6ng do axit lactic &
nudc tiéu khdng vudt qui 100mg%.

Thdi gian hdi phuc phu thudc vao khdi lugng cong viéc va thdi gian
van dong, vi vy né c6 thé kéo dai tir 24 gid dén vai ngay, thim chi
vai tuan.

VI. Pic di€m cdc trang théi sinh 1y co thé xuit hién trong hoat
dong TDTT.

Trong qué trinh hoat dong va thi ddu thé thao, trang thai chic ning
co thé clia VPV c6 nhitng bi€n ddi nhit dinh. Cac trang thdi d6 1a:
Trang thdi truSc van dong; trang thai bit ddu van dong; trang thdi on
dinh, trang thai mét moéi va trang thai hoi phuc.

6. 1.. Trang thdi trudc vdn dong va khoi dong:
6. 1. 1. Trang thdi trudc van dong:
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Céc chi sd sinh 1y cia cd thé c6 thé dién ra ngay trong lic yén tinh
khi ching ta suy nghi, tinh todn, chuan bi cho viéc tip luyén hoic thi
dau. Mitc do sy dién bi€n cdc chi s6 sinh ly tuy thudc vao tinh chit
phifc tap, cudng do ding sic va tAm quan trong clia cdng viéc huin
luyén hoic thi @u ma cd thé chiu dung.

TruSc khi hoat ddng va thi ddu thé thao, nhat 13 nhitng gidi thi dau
quan trong, trang thdi co thé clia VPV xuit hién nhitng bi€n d6i manh
mé vé sinh 1y, ta goi 12 trang thdi trudc vin dong, trang thdi nay c6 thé
x4y ra trude vai gid hodc vai ngdy trude khi van dong va thi dau.

Vé co ch€ ciia nhitng bi€n d6i trudc van dong, cic tic gid Krogh,
Lindhard 1913 — 1914 cho ring tin s& va do sau ho hip ting 1én khi
nghe 1&énh va ciing do su lan tod hung phin tir ving vin dong cia vd
nio sang nhitng trung tim khic. C6é tdc gid cho ring sy xuat hién
glucoza — niéu va mot sé dau hiéu khic vé qué trinh hung phan § VBV
trude khi thi ddu c6 lién quan dén sy ting lugng adrenalin dugc dd vao
mau. Qua d6 cho thi'y nhitng bi€n ddi trudc van dong va thi dau cé thé
hinh thanh theo nhitng quy luit ctia sy hinh thanh phdn xa c6 diu kién.
Nhitng phadn xa c6 diéu kién tru6c van dong & ngudi phic tap hon vi ¢6
hé thong tin hiéu thd hai.

Nhitng bi€n ddi cac chi sd sinh 1y — sinh héa ndi ti€t trudc van dong
dugc gidi thich bing cdc dién bién cé lién quan mat thi€t v6i nhau xdy
ra trén vd ndo, trong hé thdng 1u6i va trong hé limpic (hé ndy bao gdm
th€ trai, thily hdi ma va tam gidc mac tao nén). Hé nay c6 lién quan
chit ché véi doi thi viing dudi ddi, than ndo. TS chitc 1u6i c6 lién hé
gidn ti€p véi vé ndo. N6 1a trung tAm dudi vé ndo cla hé than kinh
dinh dudng, cling 1a ndi bit ngudn nhitng 4n tuong clia v ndo. Hung
phan ving ndy gdy ra sy tinh tdo mau chong hinh thanh phdn xa ¢6
diéu kién, gitip cho qud trinh phan tich tdng hgp x4y ra trén vé nio
dién ra thuin 1gi, né tham gia diéu hoa cic phidn xa badm sinh nhu tu
vé, ban ning sinh duc. Hé limpic 12 noi bit ngudn clia nhitng xtic cdm
va dong cd tap trung chi y.

Theo sy gidi thich cia Limdisley thi nhitng kich thich d&én tir moi
trudng bén ngoii qua cidc co quan cdm thu dén doi thi, to chitc 1u6i &
than nio va cudi cung l1én vd nido gdy nén hung phan trén v4, su hung
phin trén v3 khuyé&ch tin rong ra nhiéu trung khu vin dong va dinh
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dudng. Theo mdi lién hé tam thdi dd dugc hinh thanh do tip luyén
TDTT giy ra & cic trung khu hung phan phat di nhitng xung ddng than
kinh chay ra ngoai bién giy ra nhitng bi€u hién vé mit van dong va vé
mit dinh dudng clia sy hung phan. Nhitng tin hiéu phdn hdi tir co bip,
tf moi trudng trong chay vé t6 chic 1u6i va 1én vé ndo lai gép phan
lam ting cudng qué trinh hung phin, cit nhu vy theo mot chu ky tu
kich thich. K&t qua 1a tuy theo tinh chat kich thich bén ngoai ban dau
va hoan cénh thyc t€ ctia mdi trudng ma trang thii hung phan trén vé
nio sé& hinh thanh véi cudng dd 16n hay nhd va bi€u hién qua cic trang
thdi tim ly va su dién bié€n trong c¢d quan vin dong va dinh dudng: cu
thé 1a xdc dong, lo Au, hdi hop, chin tay run , tinh nhip diéu dong tic
thay d6i, tudn hoan hd hip ting cudng hoat dong, trao d6i chat ting
1én, dudng huyét va ndi moi thay doi, ndi ti€t td ting theo chiéu hudng
ting truong luc giao cam.

Nhiing dién bién sinh ly trong trang thdi trudéc van dong:

Nhitng ki€m tra dién bi€n vé chic ning dinh dudng cho thiy hoat
dong cia bd mdy tuan hoan ho hap va trao d6i chi't ting 1én rd rét.

Nim 1974 Can di chd y thdy VPV quyén anh va thé duc dung cu
trude khi budc vao tip luyén cé nhitng thay ddi sau: Tiéu hao oxy, tin
s6 ho hap, thong khi phdi va hoat ddng ctia tim gy ra do nhiéu y&u t&
than kinh.

Lecstman kiém tra thong khi phdi va tiéu thu oxy trong yén tinh, sau
d6 néu nhiém vu 2 phiit nita s& ding 1én ngdi xudng 30 1an. Pua dong
hd cho hoc sinh va ki€m tra trang thdi tru6c van dong thdy két qua sau:
Sy dién bi&n clia mach va huyé&t 4p nhu sau, mach ting 10 lan/phit;
59% ting huy€&t 4p tAm thu tr 5 — 10mmHg, 41% s6 ngudi khong ting
huy€t 4p tAm thu, 68% s6 ngudi ting huyét 4p tAm truong tr 3 — 13
mmHg.

Bertina ki€m tra 8 VPV chay 30Km va th4y riing nhitng VDV chay
t0t nhat, mach dip trong trang thai trudc van dong cao hon nhitng VBV
c6 thanh tich thap hon.

Daridanova kiém tra trao d3i chat cd s vao sing sém ngay c6 thi
d4u ciing thdy nhitng VPV c6 thanh tich t5t sy hap thu oxy ting nhiéu
hon nhitng ngudi ¢6 trinh do thdp hon.

Kereszty cho ring mitc dd bién d6i trang thai sinh 1y tru6c van dong
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khong chi phu thudc vao trinh d6 tap luyén cia VDV ma con tuy thudc
vao loai hinh than kinh va tAm Iy tdc thdi . Vi du: VDV gip doi thi
manh, hoic do tinh chit quan trong ctia cudc thi ddu...vi cudng do, tinh
can bing va tinh linh hoat clia qué trinh than kinh 12 nhitng y&u td rit
quan trong doi v6i sy hinh thanh trang thai tAm 1y trude van dong.

Trang thdi truéc vdan dong cé thé thé hién dudi cdc hinh thiic sau:
+ Trang thdi sdn sang: Cudng do6 hung phin, sy cin bing va tinh linh
hoat cdc qud trinh than kinh & mifc vira phdi tao di€u kién cho cdc phan
xa van dong va phin xa dinh dudng (tudn hoan, hd hap, ndi tiét...)
twong &ng v4i hoat dong sip t6i. CAm xiic ciia VDV hung phin vira
phai, ham muén thi ddu, trang thdi sin sang bio ddm cho co thé hoat
dong tot nhA't trong thi d4u.

+ Trang thdi bon chon: Trang thdi ndy qué trinh hung phin trong hé
than kinh trung wong thé hién qud manh va lan tod rong kém theo
nhitng bi€n d6i manh cla cdc chic ning thyc vat. Nhitng bi€n d6i dé
1am hao phi ning lugng dy trit clia co thé va 1am mA't cAn biing clia qua
trinh than kinh. Trang th4i bon chdn 12 mot bi€u hién bat 19i clia trang
thdi trude thi ddu. Vi vay phdi c6 nhitng bién phdp di€u hoa lai trang
thdi nay dé€ bdo ddm giit dugc kh3 ning vin dong can thi€t tru6c khi
vao thi dau.

+ Trang thdi tho o: Trang thdi nay, qua trinh &c ch& chi€m uu thé trong
hé than kinh trung vong. Thdi gian phdn xa van dong don gidn kéo dai,
kha ning hinh thanh c ch& phan biét gidm. Him Iuogng acid lactic ting
cao.

Céc trang thai trudc van dong cé thé diéu chinh dugc bing nhiéu
bién phdp khdc nhau, phu thudc vio dic diém cia trang thai va dic
di€m loai hinh than kinh cia VPV. Vi viy cin phai:

- Lam quen véi di€u kién thi dau.

- Tap thi ddu nhitng tran d4u 16n.

- C6 phuong phap khéi dong chuyén mon.

- Ty biét di€u hoa trang thdi tAim 1y.

- CAn phai c6 ch€& d@o sinh hoat &n dinh, trdnh pha v& dinh hinh dong
tdc trudc khi thi ddu.

6. 1. 2. Ddc tinh sinh ly cua khdi dong:
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D€ khic phuc trang thdi trude thi ddu khong tot va d€ rit ngin qua
trinh bit ddu vin ddng, ngudi ta thudng st dung nhitng dong tdc tudng
ty nhu hoat dong sip t6i, chuyén tit cd cdc chifc ning clia co thé tir
trang thdi yén tinh sang trang thai van dong. Thuc hién nhitng dong tic
trude khi van ddng dudgc goi 1a khGi dong.

Khdi dong cé hai phan: khdi dong chung va khdi dong chuyén mon.

+ Khéi dong chung: nhim ting cudng cdc chic ning cd thé nhu ting
cudng khd ning hung phan cia hé than kinh trung wong, hé van
dong...tao diéu kién thuin 1di cho co thé tir trang thdi yén tinh sang
trang thdi van dong.
+ Khéi dong chuyén moén: nhim giy tinh trang hung phan thich hgp
nhit & cdc phan hé van dong tham gia vao hoat ddng sip tdi va lam
ting cudng cdc chic ning thyc vat phuc vu cho hoat dong sip tdi. Cic
dong tic clia khdi dong chuyén mon vé phdi hdp, két cdu bién dd, nhip
diéu va stic manh c6 tuong tu nhu hoat dong sip t6i d€ nhic lai nhitng
dinh hinh vin dong.

Phan khdi dong chung d6i v6i cic mon thé thao cé thé tuong tu
nhau, nhung khéi dong chuyén mon phdi phdn dnh diy dd dic di€m
cua hoat dong sip t6i.

Khoi dong co tdc dung nhu sau:

- Ting cudng tinh hung phan cda hé thin kinh trung uong, rit ngin
thdi gian phan xa don gidn, ting cudng hoat dong cla cdc tuyén ndi
tiét.

- Rit ngdn thdi tri cda cdc ¢d van, ting cudng khd ning hung phén,
tinh linh hoat cd ning cua hé vin dong, ting hoat tinh cia cdc men va
tdc dd cla cdc qué trinh hod hoc x4y ra trong co.

- Ting cudng hoat ddng cia toan bd hé thong ddm bdo dinh dudng
va van chuyén oxy clia cd thé (hé tim mach, ho hap). Ting thong khi
phdi, tdc @6 trao doi khi giita ph€ nang va mdu ting, ting thé tich tAim
thu va tan s& co bép clia tim...

- Tang cudng dong miu & da va thic ddy qud trinh bai ti€t md hoi,
trao d6i nhiét.

- Ting cudng trao d6i chat, lam ting nhiét d6 clia cd, ting kha ning
co rit va tdc dd cdc phdn &ng héa sinh clia cd

- Tdng kha ning dan hdi clia day chiing va khép, ting do linh hoat
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va ti€t dich & khdp.

Khéi dong thudng kéo dai tir 15 — 30 phiit, khong nén tao hung phian
qud mic va gdy mét moi qua do.

6. 2. Trang thdi bdt ddu van dong, cuc diém va ho hdp lan hai:
6. 2. 1. Trang thdi bdt diau vdn dong:

Khi bit ddu van dong, kha ning hoat dong clia cd thé ting din lén.
Thai ky ddu clia mdi hoat dong dudc goi 1 thdi ky bit dau van dong
hay con goi 13 su khdi thi. V& ban chat, trang thdi bit ddu van dong 1a
giai doan thich nghi ctia co thé€ v6i nhitng yéu ciu cao clia vin dong.

Co ché€ sinh 1y clia qué trinh bdt ddu vin dong 13 sy hinh thanh din
hién tugng wu thé€ van dong dic trung cho mdt hoat dong nao dé. Trong
qud trinh van dong cd, nhitng xung dong hudng tam tu nhitng cd quan
cdm thu ban thé va cd quan cAm thu bén trong dudc ting cudng va tao
di€u kién hinh thanh hién tugng wu th€ van dong

Trang thdi bit ddu van dong, tirng chic ning clia cd thé c6 nhitng
bi€n d6i nhim bdo ddm cho viéc hoat dong cd bip, Nhitng bi€n d6i d6
véi muc dich 12 phit hgp véi yéu ciu cla van dong sidp t6i. Trang thdi
bt diu van dong x4y ra cdc qud trinh sau:

- Bi€n d8i su diéu khién than kinh va than kinh thé€ dich d8i véi cic
chitc ning vin dong va dinh dudng phit hdp v6i yéu ciu van dong.

- Xdc dinh co cdu dong tac phu hgp v6i nhiém vu van dong.

- Nang cao cic chic ning dinh dudng( hé tim mach, ho hap, trao ddi
chat...) d&€n mutc cin thiét d€ ddm bio nhu ciu dinh dudng clia vin
dong.

Su bién doi chitc ndng trong trang thdi bdt ddu van dong tudn theo
cdc quy ludt sau:

- Sy bi€n ddi ting cudng cdc chic ning xdy ra khong dong déu,
nghia la cdac chiéc ning xdy ra khong cung mot lic. Cac chdc ning van
dong bi€n ddi nhanh hon so véi chifc ning dinh dudng.

- Téc @6 bi€n d6i cdc chic ning sinh 1y ty 1& thuin véi cudng do
hoat dong trong trang thdi bit dau van dong, nghia 1a cong suit hoat
dong cang 16n thi sy ting cudng chifc ning ban diu x4y ra cang nhanh.

Vi vdy ma thdi gian clia trang thai bit diu van dong ty 1& nghich
v4i cong sud't van dong.

Céc chitc ning sinh 1y dudc ting cudng khong déu. Hién tugng ting
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cudng khong déu thé hién rd nha't trong cdc chic ning dinh dudng

Cung cap ning lugng & trang thdi bit didu van dong chd y&u 1a do
qua trinh y€m khi

Nhitng van dong vién cé trinh do tip luyén thi trang thai bit diu
van dong xay ra ngin. C4c bién phdp xoa bép, vat Iy tri liéu, khdi
dong... déu c6 tic dung tot ddi vdi trang thdi bit ddu van dong.

6. 2. 2. Cuc diém va ho hdp lin hai:

Trong nhitng hoat dong kéo dai vdi sy cing thing thé luc, tinh
trang phoi hgp gifta hé van dong va co quan nodi tang thé hién y&u hon.
Sau khi bit dau hoat dong vai phit, trong cd th€ cé thé xud't hién mot
trang thdai gidm sdt tam thGi kha ning hoat ddong trong vin dong kéo
dai goi 12 cuc di€m. Nguyén nhan cda trang thdi cyc di€ém 13 sy hdn
loan diéu hoa chifc ning tam thdi do nhu ciu cla cdc co rit cao ma
kha ning cia hé van chuyén oxy chua kip ddp @ng. Vi vdy cdc sin

phdm trao d8i chit yé€m khi con tich lai trong mdu va cd gy nén trang
thai trén.

Su khic phuc trang thdi nay, VDV phdi c¢6 y chi va nd lyc 16n va
vudt qua nhitng cdm gidc khé khin dé chuyén sang trang thai dé chiu
hon trong van ddng, dudc goi 13 ho hap 1an hai.

Cuc di€m thudng hay xuit hién & nhitng van dong vién méi tap
luyén hodc & VPV ¢6 trinh do tip luyén thap, khong khdi dong day
dd.. Thai di€m x4y ra cuc diém phu thudc vao cudng dd va thdi gian
hoat dong.

6. 3. Trang thdi on dinh:

Trong nhitng hoat dong thé lyc kéo dai v6i cudng do 16n hoic trung
binh & viing ning lugng wa khi, sau thdi ky bt dau vin dong s& xuat
hién trang thai 6n dinh. Trong trang thdi nay hoat dong clia cd thé dudgc
gilt § mitc dd c6 dinh trong mot thdi gian. Giita cd va va cdc cd quan
ndi tang hinh thinh mot sy phdi hgp t6i wu d€ ddm bdo nhu ciu dinh
dudng cho vin dong. Trang thii tuong ddi 6n dinh vé chic ning khi
thuc hién cdc hoat dong thé luc néu trén, goi 1a trang thdi 6n dinh.

Ngudi ta phan biét trang thdi 6n dinh thanh 2 loai: trang thdi on
dinh that va trang thdi 6n dinh gid
+ Trang thdi én dinh thdt: xdy ra khi hoat dong v6i cudng do trung
binh. Pic trung clia trang thdi dn dinh that bdi sy phdi hop chit ché
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gilta hoat dong cia hé van dong va cac ¢ quan dinh dudng. Co quan
hoat dong dudc cap dli oxy va chat dinh dudng. Nhitng chi s6 vé ho
h4p, tudn hoan déu dudc 6n dinh & mot mitc nha't dinh cAn thi€t @€ ddm
bdo nhu cau van dong. Co ché xudt hién clia trang thdi dn dinh that
trong hoat dong kéo dai phu thudc vao nhitng dic di€m c4 nhan va
trinh do tap luyén.
+ Trang thdi én dinh gid: xay ra khi hoat dong vdi cudng do 16n va
dudi cuc dai, hoat ddng nay phai kéo dai tir 3 — 5 phit trd 1€n. Trang
thdi 6n dinh gia sy tiéu thu oxy dugc 6n dinh & mifc rit cao, bing hoic
gin bing gidi han cung cip oxy ciia cd thé. Tuy vy, nhu cdu oxy vin
khong dugc thod min hoan todn, nén nd oxy ting dan. Hé tuan hoan
va ho hdp trong trang thii 6n dinh gid ting rat cao, c6 thé gan bing
muc gidi han.
6. 4. Trang thdi mét moi:

6. 4. 1. Khdi niém mét moi:

Mét méi 1a trang thdi sinh 1y cda co thé thé hién bao gdbm toan bd
su bi€n d6i x3y ra trong cdc cd quan, hé thdng khdc nhau va toan bo co
thé trong giai doan hoat dong thé luc va cudi ciing din d&€n khong con
kha ning ti€p tuc hoat dong. Trang thdi mét mdi cé dic tinh 1am gidm
kha ning hoat dong tam thdi, dudc bi€u hién trong chi thé cdm gidc
mét moi. Trong trang thai mét mdi, con ngudi khdong con kha ning duy
tri cudng dd va thuc hién ky thudt hoat dong hay budc phai ngirng hoat
dong tiép.

Qud trinh dién bi€n cda mét mdi 1am gidm sy hung phan va su diéu
hoa cda than kinh hay t€ bao, 1am r6i loan chifc ning ctia hé thdng
men cung cAp cho qud trinh trao ddi chat va hoat dong co. Khi sy mét
mdi ting 1én thi nhip tim ting 1&én, hd hdp hoat dong nhanh hon, thé
tich tAm truong gidm xudng.

Cudng do hoat dong co cang I6n thi bi€u hién sy thay ddi chifc ning
din dén qud trinh mét mdi cang sém va rd. Mit khic sy mét mdi d6
con phu thudc vao tinh chit clia bai tap, diéu kién bén ngoai, cd tinh
va mdc do tip luyén ctia VDV.

6. 4. 2. Nguyén nhén va co ché mét moi:

Khi thyc hién nhitng bai tdp khdc nhau thi nguyén nhan mét mdi

ciing khac nhau. Nghién citu nhitng nguyén nhian chinh vé mét mdi gin
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lién véi hai khdi niém cd ban:

Pinh vi cia sy mét mdi, ¢ nghia 1a sy xdc dinh nhitng hé chinh,
nhitng thay d6i chifc ning trong d6 xdc dinh sy bit dau trang thai mét
moi.

Céc cd ché clia sy mét mdi, c6 nghia 1a sy thay d6i cu thé rd rang
trong qud trinh hoat dong ctiia nhirng hé chitc ning chinh gdy nén mét
moi.

Theo sy dinh vi cia mét mdi, thi ¢6 3 nhém hé co ban bdo ddm cho
viéc thuc hién mot bai tap bat ky:

- Cdc hé diéu khién- hé than kinh trung wong, hé than kinh thuc vat
va hé thé dich — hormon.

- Hé bido ddm dinh dudng cho hoat dong cd, hé hé hdp, mau va tuin
hoan.

- Hé van dong va than kinh ngoai bién.

Sy mét méi lién quan dén sy thay ddi trong qia trinh hoat dong cia
hé than kinh thuc vat va cdc tuy€n ndi tiét. Nhitng bi€n ddi trong hoat
dong cla cic hé d6 cé thé din dé€n r6i loan trong sy diéu hoa chifc
ning dinh dudng, cung cAp ning lugng cho sy hoat dong co.

Nguyén nhin gdy nén mét mdi 12 do nhitng bi€n ddi trong sy hoat
dong cta nhitng hé bdo dim dinh dudng, truc hét 1a hdo hap va hé
thong tim mach. Hiu qua chinh cda nhitng thay d6i d6 1a gidm kha
ning van chuyén oxy ctia co thé con ngudi hoat dong.

Su mét mdi lién quan dén sy thay d6i ngay trong hé than kinh — co,
12 do két qud clia sy bi€n ddi cd, khdp than kinh- co trong qud trinh
hoat dong. Trong bat ky mot dinh vi ndo trong s6 dinh vi néu trén, thi
mét mdi co bao gid ciing gidm tinh dan hdi, hinh thanh 3 c¢d ché chinh
cua sy mét moi.

- Su suy mon ngudn dy trit ning lugng.

- Sy tich lu§ sdn phd&m ctia qué trinh phdn huy va chuyén hod cic
chit tao ning lugng.

- Do thi€u hut oxy trong qu4 trinh van dong.

Ngay nay, trong ¢ ch€ phat sinh mét méi khi van dong cédc co co
thé€ phan ra nhitng yé&u td sau:

+ Trong qué trinh co co xuit hién, nhitng xung dong hudng tAm lién
tuc tir cd quan cam thu cda cac ¢ hoat dong. Nhitng xung ddng nay
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lam thay ddi trang thdi cd ning clia hé than kinh va hé van dong. Do
anh hudng cua nhirng xung dong nay ma qua trinh phian giai ATP trong
cdc t& bao than kinh chi€ém wu th€ so vdi qud trinh tdng hop. Ty 1&
ATP/ADP gidm, din dén tc ché bdo vé. Cdc hoat tinh clia cdc men
cling giam.

+ Khi co cd, c6 nhitng bi€n d6i vé hod hoc cta t6 chic co. Nhitng
bi€n ddi nay kich thich nhitng cd quan cdm thu va ciing 1am ting thém
nhitng xung dong chay lién hé than kinh trung wong.

+ Khi hoat dong kéo dai, nhitng sdn phaAm chuyén hod di vio miu
va gy ra nhitng bién ddi ndi modi nén tdc ddng trén cic cd quan cim
thu & cdc ving phdn xa & thanh mach va c6 thé truc ti€p dnh hudng
dé&n hé than kinh trung uong.

+ Hung phin ciia t€ bao & hé than kinh trung wong khong phdi
khong bi€n d8i trong qud trinh vin ddng cdc cd vi ring nhitng t€ bao
nay cé siic bén co ning kém nha't va chéng bi kiét qué nhit so vé6i cic
t€ bao khic clia co thé.

+ Khi van dong chifc ning cda nhiéu hé thong, trong d6 cé céc
tuyén ndi ti€t, dic biét 1a tuyén yén va tuyén thugng thin déu bién
doi.

6. 4.. 3. Ddc diém mét méi trong cdc loai hoat dong thé luc khdc
nhau:

Trong mdi hinh thiic hoat dong c¢d khdc nhau lai c¢6 nhitng r6i loan
khdc nhau trong cdc hé thong chic ning co ban cda cd thé. Cho nén
nhitng yé&u t6 chii dao clia co ché phat sinh mét mdi cling khic nhau.

Trong hoat dong co chu ky:

+ Hoat déng vdi cuong do cuc dai: thi mét mdi xuat hién 1a do su
gidm sit tinh linh hoat c6 ning va phdt trién Gc ché § cdc trung tAm
than kinh . P6 1a do k&t qud clia qud trinh hung phan manh cia cic
trung tim van dong ddm bdo cho cd thé van ddng & tdc dd cuc dai va
do nhip, tin sd cao cla nhitng xung ddong huéng tAm tir cdc cd hoat
dong. Pic di€m cd ning cla cdc co cling thay doi. Khd ning hung
phan va tinh linh hoat cd ning clia cdc co sau van dong véi cudng do
cuc dai giam (thdi tri ting).
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r
! I’ha vd cac qua trinh
didu hoa trong HT'T

Lam mit sur dfmg bé

cac nhip heat déng

Pha v suf Thigu cac qué-
diéu hoa bén trinh phuc hoi
trong cd (cac
don vi chie

nang) Thigu tudn hoan

mau va ho hap

Tieéu hao ning
lugng di trir

Tich lay cac san
phdm chuyén hoa

Hinh 2. 1. Cdc yéu té dnh hudng t6i sy tdng mét méi khi chiu cdc tdi
trong cuc tri.

+ Hoat déng vdi cuong dé dudi cuc dai: thi mét moi khdong nhitng
chi do hung phan va kéo dai hon & cdc trung tAim vin dong d€ bdo ddm
t0c do hoat dong cao ma con c6 nhitng xung dong rat manh tir c6 quan
cdm thu ban th€ va hod hoc & co va do cdc chiic ning thuc vat (ho hap,
tuan hoan) khong bdo ddm dugc nhu ciu cho co thé hoat dong. NJ oxy
ting d€n mifc giGi han nén kh3 ning dong hod nhip xung ddng ly tim
ctia cd giam. Cac ddng tac thuc hién mot cach khé khin.

+ Hoat dong vdi cuong do I6n: thi hoat dong trong trang thdi dn
dinh gid. Mét mdi phat sinh do r6i loan clia moi trudng bén trong vi cd
thé bi thi€u oxy kéo dai. Tuy hé tudn hoan, ho hdp dugc ting t6i mic
cao nhit, nhung ng oxy van x4y ra trong mot thdi gian dai. Vi th€ tinh
linh hoat cd ning va khd ning co rit clia co gidm, tuan hoan trong co bi
r6i loan nén nhitng xung dong huéng tAm ti¥ co ting Ién.
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+_Hoat dong vdi cuong do trung binh: 1a hoat dOng trong trang thai
6n dinh that, y&u t& cht dao trong cd ché phat sinh mét mdi & day 1a sy
xudt hién ¢ ch€ trén gi6i han trong cdc trung tim than kinh do 4nh
hudng ctia nhitng xung dong huéng tim don diéu kéo dai. Do su tiéu
hao cdc ngudn du trit glucid, dudng huyét gidm 38 —40% nén gidm kha
ning hoat ddong clia hé than kinh trung uwdng cla cic cd quan phan tich
va cdc ¢d. Do vay, sy phoi hgp van dong bi roi loan va sy phdi hgp
gifta hévan dong va cdc co quan cung cip oxy ciing bi rdi loan, dong
thdi c6 thé kém theo rdi loan diéu nhiét. Ngoai ra con gidm stit chic
ning ndi ti€t, dic biét 1a tuyé&n yén, tuyén thugng than cé vai trd quan
trong trong sy phat sinh mét mai.

Trong hoat dong khong co chu ky:

Nhitng bi€n ddi trang thdi co ning clia cdc trung tim than kinh c6
mot vai tro cd ban trong su phdt sinh mét moi. Nhirng hoat ddng khong
c6 chu ky phdi ludn gidi quyé&t nhitng yéu cau van dong phifc tap nén
doi hdi tinh linh hoat cao clia hé than kinh. Vi vay tao di€u kién cho
xuit hién tc ch€ trén gidi han, gdiy nén mét mdi § hé than kinh trung
uong.

Trong hoat dong tinh:

Mét méi khi hoat ddng tinh 13 do su phat tri€n cda tc ché bdo vé.
Co ludn & trang thdi cing, vi vy ludng xung dong hudng tAm di dén
trung tAm than kinh sé& tdt manh. P& duy tri ciing cd tinh, t&€ bao thin
kinh phai tao ra ludng xung dong cé tin s6 cao. Nhung nhitng bién doi
§ t6 chitc than kinh co ngoai bién ciing xuat hién khi mét mdi do hoat
dong tinh (Hass, 1927; Giucov, Zakharian 1959 — 1960).

6. 5. Ddc diém sinh Iy ciia qud trinh hoi phuc:

Thoi ky hdi phuc bit diu ngay sau khi ngirng vin ddng. Cic co
quan va chifc ning cd thé sé& x4y ra nhitng bi€n d6i d€ dua cic cd quan
va chifc ning d6 trd vé trang thdi truc lic van dong. Cic dién bién -
bi€n ddi d6, goi 12 qué trinh hdi phuc hay 1a trang thdi hdi phuc.

Nhitng qu4 trinh hdi phuc dién ra theo hinh lan s6ng va khong déu
(H2.2).

+ Pha phdn tng khong thich hdp nhit cia co thé d6i vdi hoat dong
vao khodng phiit thit nhat d€n phit thi ba ctia thdi ky hdi phuc. Trong
khodng thdi gian nay nhu ciu oxy, ng oxy ting téi mifc cao nhat cling
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véi mach dap ting, lam cho hiéu suit cd hoc gidm.

Sigu phuc héi

Mitc ban dau Trd vé miic
= ban dau

Hoat ding Nghi

% 100 — Cuoing dé
Téc dé

BPé mai

Mite phuc héi

Ghi chui: Céc chi s8 trude khi ha dong lue duge coi la 100%, Thoi
gian ha dong luc - 1 thang.

Hinh 2. 2. Dong thdi tiéu hao va phuc héi du trit ndng luong.
Su thay doi do 6n dinh cdc chi s6 khdc nhau ciia sy van dong.

+ Pha phan ng thich hdp nhit cia cd thé vao khodng tir phiit thi 6
dén phit thit 9 ctia thdi k¥ hdi phuc. Tiéu hao ning lugng cla cd thé
gidm, phdn ng cla tim t6t hon.

Qua nghién cttu cia Phobor, di dua ra két luin vé nhitng séng dao
dong clia qud trinh hdi phuc va thdy ring giai doan hdi phuc vugt mic
th€ hién manh, dic biét 1a sau nhirng hoat dong manh.

Céc nghién cttu sinh hod hoc vé€ qu4 trinh hdi phuc ciing chitng minh
riang: Su khdi phuc lai nhitng chd't du trit bi tiéu hao trong van dong nhu
CP, ATP, glucogen va cdc men... cling xay ra theo nhitng giai doan
sau: hdi phuc, hdi phuc vugt mifc va trd vé mitc khdi diém dusi dang
dao dong tit din (Embden, Lost, Iacoplev...). Giai doan hdi phuc vugt
muc du trit kiém cda mdu x4y ra vao khodng 30 — 60 phiit, sau khi
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chay, vin dong... vdi mic cing thing, cudng d6 toi da trén thim quay
(Vinaricky, Kuncova, 1960).

Hién tugng hdi phuc vugt mitc cia khd ning hoat dong va clia
nhitng qué trinh sinh hod hoc trong thdi ky hdi phuc rd rang c6 lién
quan v&i nhitng bién ddi vé trang thdi co ning ciia hé than kinh.

Céc qud trinh hdi phuc cdc chifc ning khic nhau cda co thé khong
x4y ra dong thdi. Trong qué trinh hdi phuc sy tiéu hao oxy, thong khi
phdi, huy€t 4p va mach sau van dong tr§ vé mifc khdi diém cling mot
luc.

Qud trinh hdi phuc du trit ning lugng trong co th€ x3y ra nhu sau:
ATP hdi phuc rat nhanh chi trong vong vai phit hodc vai gidy, CP hoi
phuc chim hon. Glucogen phdi mat ntra gid t6i vai gid dé hdi phuc
(Iacoplev, 1955). Ham lugng protein hdi phuc chAm hon (Tragoviet,
1964).

Vi vay, trang thdi hdi phuc dugc chia thanh hai giai doan: Giai doan
s6m va giai doan mudn.

+ Giai doan héi phuc sém: 1a giai doan hdi phuc nhim dua nhitng
bién d6i cta céc chiic ning vin don, thuc vat cin bing ndi modi vé mitc
khdi di€m véi thdi gian ngédn tir vai phit dé€n vai gid.

+ Giai doan hoi phuc mudn: 1a giai doan xay dung nhiim hinh thanh
nhitng bi€n d6i vé ciu tric va cd ning cla cic cd quan, to chic co thé
thong qua tac dung thich nghi — dinh dudng ctia bd phin giao cam trong
hé than kinh thuc vat. Thdi gian hdi phuc kéo dai tir mot d&€n nhiéu
ngay sau van dong.

Trang thai hdi phuc khong thé coi nhu 14 thdi ky thanh todn nhitng
bi€n ddi x4y ra trong van dong dé co thé trd vé trang thdi trudc van
dong. Né&u thé, thi khong thé hoan thién co thé bing cich tip luyén va
huan luyén dudc. Thyc ra nhitng phdn ¢ng dau vét sau van dong va tap
luyén khong mat di hoan toAn ma con ton tai, tich lu§ va dudc ciing c&
dan dugi hinh thic trinh d6 tip luyén cla co thé. Sy tich lu§y nhitng
phan tng diu vét khong phai chi khu trd trong nhitng bi€n ddi chic
ning clia cdc c¢d quan va td chifc ma con thé hién ca trong nhitng bi&n
ddi vé hinh thdi va ciu tric clia cdc hé thdng. Nhitng bi€n ddi nay thé
hién & sy tich lu§ nhiéu ning lugng hon trong cd vin va cd tim
(Paladin, 1954; Iacoplev, 1962).
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B. CO SG SINH HOA HOC UNG DUNG TRONG HUAN
LUYEN TDTT.

Sinh héa hoc thé thao nghién cttu nhitng quy luat bi€n ddi vé mit sinh
héa trong cd thé VPV khi thuc hién nhitng lugng van ddng thé thao khic
nhau.

Nhim d4p @ng nhitng yéu cau phdt tri€n vé 1y luin va thyc hanh cla
cac lanh vuc khoa hoc c¢d ban, khoa hoc ¢o s§ va khoa hoc chuyén nganh
TDTT nhu sinh 1y hoc TDTT, y hoc TT, ly luidn va phudng phdp huin
luyén TT, vé sinh va dinh dudng TDTT.... trong vai chuc nim gan day,
nhitng cong trinh nghién ctu cd ban vé sinh hda hoc TDSTT di 1am sdng
td cdc quy luat chung clia sinh héa hoc trong qué trinh huidn luyén ning
cao ning luc vin dong, phat tri€n trinh dd tap luyén va trang thai sung sic
thé€ thao.

Céc k&t qua nghién citu da chitng minh ring : Bin chat sinh hda hoc
clia qué trinh trao d6i chit va niang luc chuyén héa clia cidc hé thdng cung
cAp ning lugng cho co thé van dong trong qué trinh tap luyén thé thao méi
thuc sy 12 y&u td quyét dinh ning luc hoat dong thé Iyc ciing nhu kha
ning chiu dung ctia VDV d6i véi lugng van dong 16n clia bai tip, va ring
nhitng bi€n doi thich nghi, trudc hét phai 13 nhitng bi€n d6i thich nghi vé
mit sinh héa dién ra bén trong co thé VDV sau nhitng lugng van dong hgp
1y ctia bai tap. dudc thuc hién trong nhitng chu ky huan luyén dai han méi
12 c¢d s& bén virng cla trinh do luyén tip va trang thdi sung stc thé thao.

Tién trinh di d&€n nhitng k&t ludn néu trén, cdc nha khoa hoc sinh héa
TDTT da tap trung nghién cttu va dat dugc thanh tyu to 16n gép phan cdi
thién phuong phdp huidn luyén ning cao thanh tich thé thao gin lién véi sur
trao d6i chi't va chuyén héa ning lugng trong co thé.

I. Niing lyc ctia cic hé thong trao ddi chat va ning luc van dong:

Céc cong trinh nghién ctfu cda Saltin — 1986, Hultman 1990 va nhiéu
nha khoa hoc khic vé ning luc clia cidc hé thong trao d6i chat trong co thé
VDV cic mon thé thao, d3 ludng héa dugc cdc yé€u t& ciu thanh cla
ching, bao gdm mic dd du trit clia cdc vat chdt mang ning lugng nhu
ATP, CP, glucogen, lipid trong co bip, toc dd phin gidi, cong suat tdi da,
hiéu suit sinh héa, thdi gian t6i da c6 thé cung ciAp ning lugng va kha
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ning tdi tdng hop cdc lién k&t cao ning lugng trong phan t ATP cla céc
vat chidt mang ning lugng néu trén (xem bang 2. 7).

Bdng 2. 7. Mitc do du tri, khd ndng tdi tong hop ATP, thoi gian t6i da cé
thé cung cdp ndng lugng ciia cdc vat chdt mang ndng lugng trong co bdp
VDV (Saltin 1986, Hultman 1990).

Hé trao d8i chat

Lugng du triv

Kha ning tdi tao

Thoi gian t6i da cung cAp ning

(mmol.Kg-ID) ATP lugng
(mmol.Kg-ID) | Cudng d6 max | Cudng dd 70%
Yé&m Khi
- ATP 25 100 0,03 phut
-CP 77 100 6 — 8 gidy | 0,50 phut
- Glycolyzic 365 250 (tdng 1030) 2 —3 phit | 6 — 9 phut
Ua khi
- Glucogen 365 13000 1 -2 gio nhiéu gid
- Lipid 49 khong han ché€ nhi€u gi¢ | nhi€u ngdy
Ghi chu:

- mmol.Kg-ID: S& mili phan tif gam trong 1 kg trong lugng co kho.
- Kha ning tdi tao ATP, tinh theo co thé VDV c¢6 trong lugng cd bip
la 20kg, md 15kg, VO,max 4 lit/phut.

Bdng 2. 8. Téc dj phdn gidi va cong sudt 101 da ciia cdc vat chdt mang
nang luong (Saltin 1986).

trinh trao

Qua

Cong suat toi da

Thdi gian can dé dat cong

Nhu ciu  oxy

doi chat (mmol. ATP.Kg— | suat toi da (mmol O2.ATP-1)
1.S-1)

Yé&m khi

- ATP 11,2 nho hon 1 gidy 0,0

-CP 8,6 nho hon 1 gidy 0,0

- Glycolyzis 5,2 nhd hon 5 gidy 0,0

Ua khi

- Glucose 2,7 Sau 3 phut 0,167

- Axit béo 1,4 Sau 30 phut 0,177

212




Ghi chu:

- mmol ATP. Kg — 1. S — 1: S6 mmol ATP ma 1 kg cd bip st dung
trong 1 gidy.
- mmol O2. ATP — 1: S6 mmol oxy can cho viéc tdi tong hgp 1 mmol

ATP.

Bdng 2. 9. Nhu cdu ndng luong va khd ndng cung cdp vé sé luong va cong
sudt ciia cdc hé théng trao déi chdt trong co bdp VPV chay cdc cy ly

(Hultman 1986).
Caccyly Nhu ciu ning lugng Kha ning cung cip
Cong suit | S6 lugng Coéng suat | SO lugng Ngudn
(a) (b) toi da (a) (b) cung cip

100 2,6 0,43 4,4 0,67 ATP + CP

400 2,3 1,72

800 2,0 3,43 2,35 1,50 Glycolyzic

1500 1,7 6,0 0,85-1,14 | 84,0 Oxy  hoa
dudng

Marathon 0,9-1,0 |150,0 0,4-0,6 4000,0 Oxy  hod
Lipid

Ghi chu:

- (a) 1a Pmol.min — 1: SO phan tif gam ATP tiéu hao trong 1 phit.

- (b) 1a Pmol : S& phan tf gam ATP

T nhitng k&t qud nghién ctfu ma céc tdc gid da nghién cttu va cong bd
vé€ niing lvc clia cdc hé thong trao ddi chat (bdng 2.7 ;2.8;2.9) cé thé
néu mot s6 nhan xét vé mdi quan hé chit ché giita ning luc trao ddi chat

va ning lyc van dong clia co thé nhu sau:
1. 1. Hé thong trao d6i chat yém khi va ning lu'c van dong:

+ Ndng luc phosphogene:

Bao gém 2 hgp chit mang ning luong 12 ATP va CP, thuoc hé ning
lugng y&m khi phi lactat ( khong sdn sinh acid lactic khi phan gidi). Hé
nay c6 trit lugng rat thap, nhung c6 tdc dO va cong suit phin gidi rit cao.
Thdi gian d€ dat cong suit toi da chua d&€n 1 gidy va thdi gian tdi da c6
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thé€ cung cip ning luong cho nhitng hoat dong vdi cudng dd cuc han clia
ATP va CP chi trong khodang 6 — 8 gidy la can kiét.

Vé6i ning luc nhu trén, hé phospagenen khdng ¢6 kha ning thod man
day dd nhu cau ning lugng cho nhitng hoat dong thé Ivc yém khi cé toc
dd cao qua 10m/gidy, kéo dai trong vong 10 gidy nhu chay 100m, néu
khong c6 gidi phdp hitu hiéu (bao gdm ndi dung va phuong phdp huin
luyén thich hgp) d€ niang cao kho du trit créatin phosphat (CP) trong co
bip.

Tuy vay, hé phosphagene lai 1a ngudn cung cip ning ludng chi y&u va
c6 hiéu qud cao cho nhitng loat dong tdic ma k§ — chién thuat doi hdi toc
dd cuc han, sitc manh toc do t61 da kéo dai khong qua 6 — 8 gidy.

+ Ndng lugng glycolyzis:

La hé cung cip ning ludng y€m khi do qud trinh phan gidi cia dudng
glucose va glucogene cho co thé hoat dong. Pic di€m chi y&u cla qud
trinh dudng phan yém khi 12 tao ra acid lactic (Al), vi vay hé glycolizic
cling con goi 1a hé y€m khi lactat. H&é nay c6 cong suit yém khi t6i da
tudng ddi cao, phdi sau 5 gidy mdi dat cong suat tdi da, thdi gian t6i da ma
hé nay c6 thé cung cip ning lugng v6i cong sud't cuc dai clia né 1a 2 — 3
phiit. Piéu nay cé nghia la khi ATP va CP trong co bdp dd can kiét, cdn
huy déng dén ning luong duong phan yém khi thi téc do van dong sé gidm
di V2 so vdi toc do cuc dai ciia hé phosphagene.

Tuy nhién trong thuc tién hoat dong TDTT hiu nhu khong c6 cu ly,
hang muc nao huy dong don doc mdt hé ning lugng ma thudng 1a ning
lugng hdn hdp cia 2 hodc 3 hé cung cung cip. Vi vay hé ning lugng hdn
hop phosphagene — glycolyzis da thyc su 13 c¢d s& vat chat quyét dinh niing
lyc vin dong va thanh tich cia VDV nhiéu mon thé thao chu ky va phi
chu ky.

1. 2. Hé thong trao ddi cha't wa khi va niing lvc van dong:
+ Ndng luong oxy héa glucose va glucogene:

Theo phan tich trén, hé nay cé tdng lugng du trit glucogene trong cd
bip rat cao, toc dd oxy hda va cong sudt wa khi clia glucose va glucogene
12 2,7mmol, tuy gin gdp ddi 1an cong suit ua khi cia md va lipid, nhung
chi bang %2 cong sudt yém khi ctia ban thin n6 va bing % cong sudt hé
phosphagene, sau 3 phit mdi dat cong suit t6i da tuong ng véi thdi gian
can thi€t d€ hé tuan hoan va ho hip dat dugc midc d6 hoat dong 6n dinh.
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Thdi gian c6 thé cung cap ning lugng cho nhitng hoat dong thé lvc vdi toc
dd wa khi t8i da trong thdi gian khodng 1 — 2 gid va tdc do 70% VO,max
trong nhiéu gid.

+ Ndng luong oxy héa mao va acid béo:

M3 va acid béo trong co bip clia VPV ¢6 trit lugng rat cao, 1a ngudn
ning luong c6 khd ning cung cAp cho qud trinh tdi tong hop ATP véi sd
lugng khong han ché trong nhitng hoat ddng kéo dai nhiéu gid d€n nhiéu
ngdy. Tuy vay, toc d0 oxy héa va cOng sudt ua khi cia md rat thap, chi
bing 1/8 toc dd phan gidi cia ATP, sau 30 phit mdi dat cong suit toi da,
né chi thich hop vé6i vai tro 13 ngudn ning lugng bo sung khi cdc ngudn
ning lugng khdc di sip can kiét trong nhitng cu ly thi ddu kéo dai nhiéu
gid, v6i cudng do trung binh, d&€n nhi€u ngdy véi cudng do thap.

Trén c¢d sG phéan tich va didnh gid trén cling cac bang (2. 7; 2. 8; 2. 9)
da 1am sing té ning luc clia cdc hé thong trao ddi chat, cic tic gid da
khiang dinh ring: Chinh nhitng ning luc clia cidc hé thong trao ddi chat
khdc nhau, thé hién trén cdc mit tdng lugng du trit vit chidt mang ning
lugng, tdc d6 phan gidi, cong suit t0i da, hiéu suit sinh héa va thdi gian
t6i da c6 thé cung cap ning lugng 1a co sé vt chat cda ning lyc van dong
va khi v y&€m khi cda VPV cdc mon thé thao va ring sy bién ddi thich
nghi clia cdc hé thdng trao d6i cha't d6i v6i lugng van dong clia cdc bai tap
wa khi va y€m khi thong qua qud trinh hudn luyén mot cdch hé thong va
lau dai méi thuc su 1a yé&u t6 quyét dinh cdc t& chat thé luc chuyén mon
nhu tdc do, sitc manh toc do, siic manh tuyét doi, siic bén tdc dd, siic bén
va khi cia VDV.

Cin cif vao dic diém sinh héa cla qud trinh trao ddi chat va chuyén
héa ning lugng khi luyén tdp va thi ddu cdc mon thé thao khdc nhau.
Phiing Vi Quyén (Trung Qudc) da tong hdp két qua nghién cttu cla nhiéu
tic gid dd cong bd, dé xuat cdch phan loai mdi ddi véi cdc mdn thé thao
va khing dinh ring qud trinh hudn luyén ning cao thanh tich thé thao phdi
dua vao dic di€m chuyén héa ning lugng clia cic hé thdng trao ddi chat
va tuin theo nhitng quy luit bi€n ddi thich nghi vé mit sinh héa cla ting
nhém mon thé thao da dudc phin loai ma lga chon nhitng ndi dung va
phuong phdp huin luyén thich hgp, tap trung phdt trién ning luc clia cdc
hé thong trao ddi chi't va chuyén héa ning lugng dic trung cho tirng nhém
mon thé thao, mdi c6 thé mau chéng phat trién cic td chat thé lyc, ning
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cao dugc nang luc van dong, trinh dd tap luyén va hiéu qua cia cong tac
huan luyén.

Theo cdch phin loai nay, tit ¢ cdc mon thé thao chu k¥ va phi chu ky
hién c6 dudc sip x&p theo 5 mién ning lugng sau day:

+ Mién ndng luong phosphagene: Bao gdm cdc mon thé thao c6 dic di€m
k¥ chién thuat va t& chat thé luc doi héi phai c6 téc dd toi da, sitc manh
toc do 16n, tin s& dong tic hoic tdc dd mot dong tdc nhanh, d6 13 cic mon
clf ta, ném lao, ta xich, ddy ta, cic mon nhdy cao, nhdy xa, nhdy sio, chay
100m...

+ Mién ndng luong hon hop phosphagen va glucolyzic: Bao gdm cic mon
thé thao chu ky nhu chay 200m, bdi 50m va cdc mon phi chu ky nhu béng
0, bong d4, bong chuyén, bong ban, ciu 16ng, ciu may, vat tu do, vat )
dié€n, v thuat, karate, teakwondo, judo, ... Pic di€ém sinh héa ndi bat clia
nhitng mon thé thao nay 13 ning lyc dy trit phosphagen 16n, khai thic t6i
mifc t6i da ning lugng creatin phosphat, CP can kiét sau van dong, lugng
AL trong m4u thap.

+ Mién ndng lugng glycolyzic: Bao gdom cic mon chay 400m, boi 100m,
xe dap 1000m...

+ Mién ndng lugng hon hop glycolyzic va oxy héa glucose. Bao gdm céc
mon chay 800m, 1500m, boi 200m, 400m....

Nhitng mon thé thao thudc mién ning lugng glycolyzic va hdn hop
glycolyzic — oxy hod dudng c6 chung mot dic diém ndi bat 13 lugng AL
trong mau cao va rit cao, ¢6 thé trung binh tir 12 — 15 va c6 thé dat tSi gid
tri t81 da 22 — 25mmol/lit. Kh3 niing chiu dung clia VDV ddi v4i nong do
axit lactic cao trong mdu 1a y&u t§ c6 y nghia quyét dinh dat dudc thanh
tich thé thao cao trong cic mon thudc 2 mién ning lugng nay.

+ Mién ndng luong oxy héa: Bao gdm cic modn chay 3000m va 5000m,
boi 1500m, chay marathon, xe dap dudng dai....

Su phan loai nay da tr§ thanh co s& khoa hoc cho nhitng d8i méi vé nodi
dung va phuong phdp huin luyén d6i vdi cdc mon thé thao, chiing ta cin
sém ti€p cAn va tng dung dé€ niang cao hiéu qua huin luyén.

Su phan loai cdc mon thé thao theo dic di€m trao ddi chat dién ra bén
trong cd bip VPV khi tham gia tdp luyén va thi ddu cdc mon thé thao chu
ky va phi chu ky (so dd. 2. 1).
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S6 @6 2. 1. Cdc loai hinh trao ddi chdt ciia cdc mon thé thao.

Cac hé théng trao d6i chit va
cung cip wing ligng Lhi luvén

. - - i
Trao doichat véem klu

Hé plhosphagen

Hé glveolvzis

A—

Trao 446 clé't via Lhi

Mang ludng Hé&n bhdp Ning lutng Hé&n hdp glyco- Maing hdng
phosphagen phospha- glycolyzis lyzis va Oxy Oxy hod
| | | |

Cta, ném Chay 200m, Chay 400m, Chay 800m, Chay 3000m,

lao, ta xich, bai, S0m 1 bai 100m, 1500m, boi S000m, chay

némdia, 88y || do, B, 1§, lkm xe dap 200m, 400m || Marathon,

ta, nhdy cao, B,chuyén, t8c dd cao, céc kiéu bati 1500m,

xa, sao, golf, B.d4a, var, viet di, xe

chay 100m, cac mdn vo dap, duting

V., judo, dai, di bo
lkaratedo, dién linh

Qua sd dd trén, cho chiing ta nhin thdy rat nhiéu mon thé thao c6 nhu
cau ning lugng thudc loai hinh hdn hgp clia 2, thAm chi cd 3 hé ning
lugng ciing cung ciAp theo mdt ty 1& dic trung ndo d6 tuy dic diém ky
chi€n thuit tirng mon.
K&t qua nghién ctfu clia Gollnich, 1973 vé ty 1& % clia cdc hé ning
lugng tham gia vao qud trinh van dong vdi tdc dd toi da trong cdc cy ly

chay, vdi thanh tich tinh theo thdi gian van dong (bang 2. 10).
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Bang 2. 10. Ty [ cdc hé ning luong yém khi va ua khi trong cuong do vin
dong cuc han vdi thoi gian khdc nhau (Gollnick 1973).

Thdi gian vin dong | Trao ddi yém khi % Trao d6i wa khi %
10 gidy 87 13
1 phiit 60 40
2 phiit 40 60
5 phiit 20 80
10 phit 9 91
30 phiit 3 97
60 phiit 1 99

Céc tac gia Maglischo 1982; Burke 1986 cling c6 cdc cong trinh
nghién cttu vé ty 1é cla cdc hé thong tham gia cung ciAp ning lugng
trong thi ddu cdc cy ly bdi va dua xe dap. K&t qué nghién citu clia cdc
tdc gia néu trén dudc trinh bay 6 bang 2. 11 va 2. 12

Bdng 2. 11. Cdc hé ndng luong chii yéu trong thi ddu cdc cu ly boi
(Maglischo 1982).

Thdoi gian boi Cu ly (mét) Hé Hé Hé
Phosphagene | Glycolizis | oxy hod
% % %o

10 — 20 gidy 25 - 50m 78 20 2
40 — 60 gidy 100m 25 65 10
1,5 — 2 phut 200m 10 65 25
3 — 5 phit 400m 7 40 53
5 — 6 phut 400m 7 38 55
7 — 10 phut 800m 5 30 65
10 — 12 phiit 1.000m 4 25 70
14 — 18 phiit 1.500m 3 20 77
18 — 22 phiit 1.500m 2 18 80
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Bdng 2. 12. Cdc hé ndng luong chii yéu trong thi ddu cdc cu ly xe dap
(Burke 1986).

Cu ly duong dua Thanh tich thi ddu | Hé Hé Hé
(gid, phut, gidy) Phosphagene Glycolizis | oxy hod
% % %
100km quéc 10 3h55 — 4h10 - 5 95
100km trén bai 2h05 — 2h15 5 10 85
100km dong doi 2h10 — 2h20 - 15 85
25 dim dbng ddi Oh52 — 0h60 5 15 80
10 ddm trén sin 20 phuat — 25 phut 10 20 70
400m dudi theo 4,45 — 5,05 phiit 20 55 25
1000m t6c do 1,07 — 1,13 phit 80 15 5
Ting toc vé dich 0,11 — 0,13 phiit 98 2 -

K&t qua cong trinh nghién citu ciia Fox 1979 da cung c4p mot cdch
nhin tdng quat vé ty 1& cdc hé ning luong dudc huy dong trong luyén
tdp va thi ddu cia hau hét cic mon thé thao, rit ddng dugc quan tim
trng dung trong qua trinh dao tao VDV (bang 2. 13)
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Bdng 2. 13. Cdc hé thong ndng luong tham gia vao qud trinh luyén tdp

cdc mén thé thao (Fox 1979).

Céc moan thé thao

Ty 1& cdc ngudn cung cip ning lugng (%)

Hé Phosphagene | Hé glycolizis | HE oxy

va glycolizis | va oxy héa hda
Béng rd 85 15 -
Bong da 90 10 -
Golf 95 5 -
Thé duc dung cu 90 10 -
PAau ki€m 90 10 -
Boi ldn
-50m tu do 98 2 -
- 100m céc ki€u 80 15 5
-200m céc ki€u 30 65 5
- 400m céc ki€u 20 55 25
- 1.500m 10 20 70
Tennis 70 20 10
Béng chuyén 90 10 -
Vit 90 10 -
Pién kinh
- 100 — 200m 98 2 -
- 400m 80 12 5
- 800m 30 65 5
- 1.500m 20 55 25
- 3.000m 20 40 40
- 5.000m 10 20 70
- 10.000m 5 15 80
- Marathon - 5 95
Chéo thuyén 20 30 50
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Céc tac gia ciing chi ra ring tuy theo thdi gian tham gia tp luyén
va su phét trién clia trinh d6 luyén tap, ty 1& % clia cac hé thong tham
gia cung cAp ning lugng sé& ngdy cang bién ddi theo huéng thich nghi
véi yéu ciu luyén tip va thi ddu cia cic mon thé thao chit khong cd
dinh vinh vién nhu s6 liéu di cong bd trong cdc bang.

Cong trinh nghién cttu khoa hoc clia Fox cung c4p cho chiing ta
nhin thiic méi vé phuong phap luan khoa hoc, c6 gi4 tri bd sung cho 1y
thuy&t huan luyén hién dai. Khong chi tip trung phat tri€én don doc mot
hé ndng lugng nao dé didc trung cho cy ly chinh hodc mdén chinh, ma
quan trong hon 13 phai chd y phét tri€én ddng bo mot ty 1& hop 1y cac hé
nang lugng dic trung cho cy ly hodc mdn chinh. Bdi 1€, khong mot hé
ning lugng don ddc nao di sic didp Gng yéu cau cung cAp ning lugng
cho mot mon thé thao, 12 mot dang hoat dong thé luc dic thu, ludon
vuon t6i dinh cao ky luc mdi, né doi héi phdi dudc bd sung ning lugng
tif nhitng ngudn khdc d€ tan lyc phit huy tiém ning sinh hoc va kha
ning hoat dong thé luc t8i da trong tap luyén va thi dau.

Vi v@y, doi véi VDV cdp cao ciing khdng thé chi tip trung huin
luyén mon chinh ma phdi coi trong sy két hgp gitta mdn chinh va mon
phu, giita ning luc yém khi v4i ning luc wa khi, gitta kh3 niing chiu
dung nong do axid lactic cao trong m4u véi kh3 ning hap thu oxy tdi
da theo mot ty 1& thich hop véi tirng mon thé thao.

T k&t qua nghién citu & cdc s6 liéu trén, ching ta thdy rd hé ning
lugng phosphagene va hdn hgp phosphagen — glycolyzis chi€m ty 1&
phin trim rit cao trong cdc cu ly ngin. Hai hé thong nay c6 toc do
phan gidi va cong suit rat cao, lai khong cin c6 oxy tham gia vao phdn
ting chuyén héa ning lugng nén ching c6 vai trd quyét dinh d6i véi
thanh tich cda cdc cy ly ngin 13 nhitng cu ly can c6 toc do cao, siic bén
yém khi tot.

Céc cy ly thudc viing cudng dd 16n trong bi€u dd Farfel nhu chay
800m, 1.500m, bdi 200m, 400m cé nhu cau ndng lugng thudc hé hdn
hgp glycolyzis — oxy héa kha cao, tit 55 — 65%. Phat trién ning lyc clia
hé ning lugng hdn hgp nay sé tao tién dé cho sy ning cao ning luc
van dong va t& chit thé luc chuyén mon clia VDV tham gia tip luyén
va thi ddu cdc cu ly cla cdc mon thé thao néi trén.

Céc cu ly trung binh va cy ly dai chii y€u do hé ning ludgng oxy héa
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(glucose va axit béo) cung cap, chi€m ty 1& 77 — 95% tuy mon thé thao.
Tuy vay ciing cAn phdi n6i thém ring phat tri€n ning luc cda cic hé
thong phosphagene va glycolyzis d6i v6i VDV céc cu ly trung binh va
cy ly dai theo mot ty 1& thich hgp (5 — 20%) theo dic di€m tirng mon 14
rat can thi€t, nhim ning cao khd ning thuc hién chi€n thuit, trong
nhitng khodng khic quyét dinh c6 thé phat huy uu thé tdc dd, ting tc
vuot doi thli trén dudng dua hoidc ting toc do khi lao vé dich gianh
thing 1gi.
I1. Phuong phap phat trién ning luc cic hé cung cidp ning lugng va
nang luc van dong.

Ning luc clia cdc hé cung cidp ning lugng cé thé bi€n ddi thich nghi

va dudc ning cao trong qud trinh hudn luyén lau dai, nhd d6 céc to
chit thé luc, ning lyc vin dong va trinh dd tAp luyén ciing phat trién
tuong ng. Tuy vay can luu ¥ ring khong phadi bat ky phuong phdp va
ndi dung huin luyén nao ciing c6 thé mang lai hiéu qué cao trong viéc
phat tri€n ning luc cia hé cung cAp ning luong.

Do dic di€m vé ciu tric hod hoc va tdc dd chuyén héa gidi phong
ning lugng cla cdc phan tr vat chdt trong cdc hé ning lugng cé su
khéc biét I6n, vi vAy niing luc cung ciAp ning lugng giita cac hé thong
trao d6i cha' ciing rat khac nhau.

Mudn ph4t trién ning luc cda mdi hé ning lugng cin Iva chon ndi
dung va phuong phap huan luyén phit hgp véi dic di€m cia chiing méi
c6 thé mau chéng dat dugc hiéu qua mong mudn.

Nha khoa hoc Fox da nghi€n cttu va cho chiing ta nhitng ndi dung va
phuong phap huan luyén c6 tinh nguyén 1y cin bdn, c¢6 thé tham khio,
lura chon d€ hudn luyén ning cao ning luc clia hé thdng cung cip ning
lugng khac nhau.
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Bdng 2. 14 Cdc phwong phdp, ndi dung va hiéu qud phdt trién ndng luc
cdc hé théng cung cdp ndng lugng (Fox 1979).

Phuong phdp huin [ No6i dung huin Ty 1é phét tri€n %
luyén . luyén . ATP - CP Glycolyzis | Oxy hoa
Glycolyzis Oxy héa (ua khi)
Chay ting toc cyc | 50 — 120m ting dan 90 5 5
han dén tdi da
Chay nhanh t6c¢ dd | chay nhanh cu ly 2 8 90
déu dai hay boi
Chay chdm tdc do | Chay cham cu ly 2 5 93
déu dai hay boi
Chay 1ap lai toc | Giita hai lan tdc do 85 10 5
do cuc han cuc han xen k&
chim
Chay gidn cédch|50m tdc d6 cuc 20 10 70
tdc do cuc han han, 60m chim.
2. =3km
Huin luyén gidn | Giita 2 1an tip c6 0-80 0-80 0 - 80
cach (interval) thdi gian nghi quy
dinh
Chay chdm Chay chdm 2km - - 100
Chay lap lai Nhu chay gidn cach 10 50 40
nhung thoi gian tap,
nghi giita dai hon
Trod choi toc dd Chay nhanh va 20 40 40
cham thay nhau
Huén luyén t6c do | Lap lai toc do cuc 920 6 4

han nhiéu 1an, thi
gian nghi gilta dua
dé hdi phuc

IT1. Khong ché lugng van dong thich hgp nhim khoa hoc héa céng tic
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huin luyén ning cao ning luc cdc hé ning lugng va ning luc vin
dong.

Thuit ngit khong ché lugng van dong thich hgp dugc hi€u theo nghia
1a giit cho cudng d0, thdi gian va mat d6 van dong tuong d6i 6n dinh &
muc tuong dng v4i ndng luc ctia 1 hé, hodc hdn hgp 2 hé niang lugng dang
cAn ph4t trién, bdi 1& khi cudng do va thdi gian van dong thay ddi c6 nghia
12 co thé di chuyén sang st dung ning ludgng clia hé khdc, bai tip vi vay
s& khong con phit hdp v6i muc dich, nhiém vu dé ra ban dau.

3. 1. Axit lactic trong mdu (Blood Lactate — BLa) la chi tiéu ddc trung va
co do tin cdy cao trong theo doi va khong ché lugng van dong thich hop.
Axit lactic 12 sdn phdm clia qud trinh dudng phin yém khi
(glycolyzis). Phdn tng dién ra tir sy khit acid pyruvic theo phudng trinh
sau: (xem phan Axit lac tic trong mdu chudng I)

CH3. CO. COOH + NADH ---> CH3. CHOH. COOH + NAD -
Acid pyruvic Acid Lactic

Khi luyén tdp v6i lugng van dong c6 thdi gian va cudng dd khac
nhau, cdc hé ning lugng uva khi va yém khi s& tham gia cung cAp ning
lugng v6i nhitng ty 1& khdc nhau nén ndng do acid lactic trong mau
ciing rit khdc biét. Vi vay, dung chi tiéu acid lactic trong mdu d€ theo
doi ddnh gid ndi dung, phudng phdp huan luyén va cudng do van dong
ddi v6i viéc phat trién ning luc clia tirng hé ning lugng mon thé thao
tuong Ung.

Theo cic hoc gid Kinderman (1979), Stergman va cdng su (1981),
Wasserman (1986), Phiing Vi Quyén (1992) ...acid lactic ngdy cang
dudc Wng dung rong rii trong HLTT, 14 tiéu chi d€ bi€t cudng d6 van
dong, ddnh gid kha ning thich nghi clia co thé vdi tap luyén. Pic biét
AL dugc coi 1a chi tiéu trong viéc danh gid sttc bén va 1a phuong tién
khong thé thi€u dudc trong HL sic bén clia mdn béng d4., ludng acid
lactic tinh con phdn 4nh mitc @6 hdi phuc clia cd thé sau tic dong clia
bai tap trude d6 va trang thdi tAm 1y trudc va trong thoi ky thi dau.

Bdng 2. 15. Ty 1é % cdc hé cung cdp ndng lugng, nong dé BLa trong
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vdn djng vdi thoi gian va cuong do khdc nhau. (Neumanm 1988).

C4c hé thong Thoi gian vin ddng hét siic
chdc ndng <35 giay [0,35-2 |>2-10 >10-35 [35-90 |[90-360
phut phut phut phut phut
Mach (I/phit) 185-200 | 190-210 | 180-190 175-190 | 150-180
Oxy 61 da% > 100 100 ] 95-100 90-95 80-95 60-70
Hé nédng lugng %
- Ua khi <5 20 60 70 80 95
-Y€&m khi phi lactat | >95 80 40 30 20 5
-Glycolyzis
- BLa (mmol/l) <10 10 20 40 60 80
<10 18 20 14 8 4

Bdng 2. 16. Luong acid lactic trong mdu sau khi chay cdc cu ly khdc
nhau. (Duong khué Sinh va cong su 1987).

Culy (m) . BLa (mmol/l) .
100 9,46 +1,33
400 11,78 £ 1,28
800 15,19 + 1,87
1500 13,33 £2,42
5000 12,70 £ 1,92

10.000 11,90 £2,63

Marathon 4,08 + 6,33
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Phuing Vi Quyén tong hdp nghién cifu qua bang 2. 17 duéi day, cho
thdy ndi dung, phuong phdp huin luyén, cudng dd van dong va pham
vi bi€n dong hop 1y clia ndng @6 BLa ciia VPV khi tap luyén phat trién
ning luc cic hé ning lugng khic nhau trong cic mon thé thao. Noi
dung trinh bay trong (bang 2. 17) hién dang dugc tng dung rong rai
trong thuc tién huin luyén & hdu hét cic mon thé thao, dic biét dat
hiéu quéd cao trong hudn luyén cédc loai stic bén va dugc ddnh gid 1a
mot budc d6i méi dot phd vé phuong phdp huin luyén sau khi 4p dung
s phan loai mGi ddi vdi cdc mdn thé thao theo dic di€m trao ddi chat




va chuyén héa ning lugng cia ching.

Bdng 2. 17. Nong dé axit lactic thich hgp trong hudn luyén ndng cao

ndang lyc cdc hé ndng lugng (Phing Vi Quyén 1987).

Hé nang Phosphagene Glycolyzis H.hgp Oxy hoa
Iugng Glycolyzis
va Oxy hoa
Mbén thé thao |chay 100m, cit chay 400 - Chay 1500m, boi | Chay cu ly dai,

ta, ném défy, 800m, boi 400m marathon, dua
mon nhay 100-200m xe dap dudng
dai
Phuong phdap, | HL yém khi, AL | HL AL t5i HL chiu dung Hudn luyén
bién phdp thap, 1ap lai sitc | da: 1-2 phiit | AL 1-2 phut, ngudng yém khi:
hudn luyén manh t3i da, cudng do t6i | cudng do 16n, Chay dai lién
nghi giita 30 da, nghi gitta | nghi giita 4-5 tuc, tdc do
gidy 4-5 phut phut nhanh
Noéng do AL 4-6 25 -30 8-12 4
thich hgp
(mmol/l)

Khi vin dung vio huin luyén mdt mon cu thé, cin phai bi€t 16 mon
hoic cu ly trong mon thé thao dé doi hdi phat trién mot hé ning lugng hay
hdn hgp nhitng ning lugng ndo. Sau d6 phdi cin ct viao dic di€m ky
chi€n thuit ctia mon thé thao cu thé ma lya chon nhém dodng tdc thich hgp
dé€ dua vio bai tip, cin c nhiém vu huidn luyén nhim phat tri€n niang luc
clia hé ning lugng ndo, cdc td chat thé lyc chuyén mon gi, ning cao ning
luc van dong vé mit ndo ma lya chon phuong phdp huin luyén thich hgp,
ddng thdi thong qua dinh lugng ndng @6 BLa trong hoic sau luyén tip dé
theo doi khong ché lugng van dong sao cho phit hdp v6i yéu cau va nhiém
vu huén luyén.

3. 2. Acid lactic la chi tiéu nhay cam trong ddnh gid siic bén.
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Theo cac nha khoa hoc Kinderman 1979, Stergman 1981, Wasserman
1986, Phung Vi Quyén 1992...Acid lactic (AL) ngay cang dugc tmg dung
rong rai trong huin luyén thé thao, 1a tiéu chi dé nhan biét cuong do van
dong, danh gia kha niang thich nghi cta co thé véi tap luyén va sy phat trién
cua nang lyc van dong. Pac bi¢t AL dugc coi 1a chi ti€u rat ¢6 hiéu qua
trong viéc danh gia sitc bén va di tré thanh phuong tién khong thé thiéu
dugc trong huin luyén surc bén cua cac mén thé thao chu ky nhu chay, boi,
dua xe dap....

Mdi twong quan gitta sirc bén v6i ndong dd AL trong mau con cao hon ca
v6i lugng hap thu oxy toi da (VO,max). (xem bang 2. 18).

Bang 2. 18. Khéng ché lwong vdn déng hop Iy trong cdc phiong phdp
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huan luyén nang cao cdc loai nang lyc van dong.

Phuong phap Cuong do va Dic diém trao doi Khéng  ché
huan luyén luong van dong chét LVD
Huin luyén yém |5-10 gidy cuong d6 | ATP, CP phan giai|Sau VD, ndng
khi néng ddo AL | VD cuc han, nghi| vdicong suatritcao |d6 AL khong

thap, phat trién toc
dd, sttc manh toc
do

gitta 30-90 gidy, 5
dot VD, moi dot 8-10
1an 14p lai

qua 3-4mmol

Huén luyén AL tdi
da, phat trién stc
bén tdc do

30-60 giay CbVD
cuc han, nghi gitra 4-
5 phut, 2-3 dot VD,
mdi dot 3-5 lan lap
lai, gifr toc do

Cong suat glycolyzis
tdi da, sau van dong
AL tich liiy cao trong
mau

Sau VD, néng
do AL mau vuot
qua muc
25mmol

HL kha nang chiu
dung AL, nang
cao stc chiu dung
yém khi

1 phat CBVD tiép
cin Cb VO;max,
nghi gitta 4-5phuit,
lap lai nhiéu lan, AL
tang cao trong mau

Duy tri VD dai, AL
cao, cac to chuc co
quan bi modi truong
acid kich thich manh
mé, sdu sic

VDV uu td can
gitt mirc AL 10-
12mmol

HL gidn céach,
cuong do cao phat
trién strc bén yém
khi

2-4phut VD toan suec,
nghi gilra 2-4phut,
lap lai cho dén khi
kiét strc

Co bap trao doi chat
wa khi t6i da, nang
cao nang luc str dung
OXy

AL dat muc
twong doi cao
khdéang 9mmol

HL ngudng lactat,
nang cao nang luc
ua khi tbi da

Dung CD ngudng
yém khi VB 30-
45phut

Kich thich san sinh
AL trong co dang
hoat dong va toc do
khir AL dat rat cao

Duy tri muc AL
méau on dinh &
4mmol

HL wa khi 6n dinh
O muec to1 da, nang
suc bén chung

CbVD dudi ngudng
yém khi duy
45phit, AL 6n dinh

tri

Hoan toan trao doi
chét va khi

Nong d6 AL
mau thidp hon
murc 4mmol
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Trudc day trong huan luyén stc bén, ngudi ta thuong s dung chi tiéu
VO,max hoic ding mach dap suy déan VO,max dé danh gia hiéu qua huan
luyén. Nhung hi¢n nay, véi trinh do tap luyén dugc nang cao, ngudi ta sur
dung chi tiéu AL trong mau dé danh gia su ting truong cua stc bén va ¢ do
nhay cam hon. Nguoi binh thudng sau 4-6 tuan tap luyén strc bén. VO,max
tang 7%, trong khi d6 AL trong méu thay d6i 16%, VDV wu ta 14 tuan huan
luyén VO,max khong d6i, nhung AL mau bién d6i 5%, vi vy AL trong mau
dugc danh gia 1a chi tiéu nhay cam trong huan luyén.

Pé tmg dung chi tiéu AL trong mau vao viéc danh gia sy phat trién st
bén, chung ta nén hiéu va nim viing cac khai niém quan trong sau:

o Nguwéng yém khi ( Anaerobic Threshold — AT ) .

Nha khoa hoc Hollmann da thuc nghiém hoat dong trén xe dap luc Kké
v6i cac thang cudng do van dong ting dan. Ong phat hién khi nang toc do
dap xe dén mot thang cuong do nhét dinh nao do, lugng thong khi phéi dot
nhién ting nhanh hon hiéu suat hip thu oxy. Ong goi cai thoi diém tuong
tmg v6i lugng thong khi phoi va luong hip thu oxy nay 1a “ diém hiéu suét
thong khi phoi t6i uu, dong thoi dé nghi goi thang cuong d6 16n hon mirc
nay 1a gidi han strc bén ua khi.

Sau nay Wasserman 1964, 1973 ciing tién hanh nhiing thuc nghiém véi
trinh tuy tuong tu va phat hién théy rfmg khi toc dd van dong dat dén thang
cudng d6 nao do, cac chi tidu vé trao d6i khi nhu hiéu suat ho hap, luong
thong khi phdi, lugng CO, tho ra... déu dot ngdt bién d6i theo hudng phi
tuyén tinh. Ong 1 ngudi dau tién dé xuat ldy cong suat hodc gia tri VO,max
tuong Gng v4i thoi diém ting phi tuyén tinh cta cac chi sé ho hip néu trén
lam dinh nghia cho khai niém “ngudng yém khi”, dong thoi cin cir vao su
bién doi ctia ndng d6 AL trong mau, tac gia cling dua ra nhan xét rang khi
dat toi ngudng yém khi ciing c6 nghia 13 su khoi dau cia chimg toan huyét
do trao d6i chat (ching acid hoa mau do acid lactic — lactic acidosis).

Can ctr vao dic diém bién doi néng do AL trong mau khi van dong,
Kinderman 1979 d3 dua ra dinh nghia: Nguwéng yém khi la mirc chuyén héa
nang lwong trude khi AL ting toc tich lily trong mau khi hoat déng thé luc,
dong thoi liic nay ¢ xudt hién kém theo nhitng bién doi vé cdc chi tiéu hé
hdp nhw heong théng khi phéi ting, hiéu sudt trao déi khi giam, lwong CO,
tho ra tang....

o Ngwong Lactate (Lactate Threshold — LaT). .
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Khai niém nay duoc hinh thanh trén co s& can ctr vao mdi quan hé phu
thudc cta sy bién d6i ndng d6 AL trong mau vao sy bién d6i ciia cudng do
van dong ma dé ra. Néng do AL trong mau tai mdt thoi diém nao do trong
qua trinh hoat dong thé luc, thuc chét 1a két qua cua sy can béng gitta lugng
AL san sinh tir co bép di vao mau va luong AL bi khtr di khéi mau.

Khi nang dan LVD co bip theo cac cuong do khac nhau, ndng d6 AL
trong mau ciing s& tuy thudc sy ting dan cta cuong d6 VD ma ting 1én
(Skinner 1980).

Hién nay cac nha khoa hoc déu thong nhat ding AL trong mau ¢ mirc
4mmol/lit tmg dung vao thuc tién kiém tra xac dinh ngudng lattate trong
phong thi nghi¢ém hoac trén san bai va xac dinh khai niém ngudng Lactate
nhu sau:

Nguéng latate (LaT) la khdi niém chi lrong hdp thu oxy , cong sudt hodc
téc do van dong thé luc tai thoi diém néng do acid lactic trong mdu dat toi
gid tri 4mmol/lit va dimg ky hiéu AT, dé chi nguong yém khi (AT) hodc
nguong latate (LaT).

Qua hai khai niém ngudng yém khi (AT) va ngudng latate (LaT), chiing
ta thiy ro mdi quan hé théng nhat ctia 2 khai niém nay. Ching cing bao ham
nhitng ndi dung gidng nhau nhu: déu 1a diém khoi dau ctia ching toan huyét
(tich tu acid lactic), hiéu suat thong khi phoi t6i wu, gidi han sttc bén wa
khi..., do d6 tao nén kha nang va pham vi rai cho su lya chon céc phuong
phap k’iém tra xac dinh cac ngudng nay dé theo doi va khoa hoc hoa cong
tac huan luyén.

e Ngwéng yém khi cd thé (Individual Anaerobic Threshold —
IAT) .

Mot s6 nha khoa hoc Kuel 1979; Stegmann va Kindermann 1981 cho
rang s& 1a khong hop 1y néu nhat loat quy dinh ngudng yém khi tmg véi muc
AL trong mau khoang 4mmol/lit vi nhu vay l1a chua tinh dén dic diém ca thé
vé dong hoc cua AL trong va sau van dong dé tim ra gia tri ngudng lattate
ctia ting VDV ma x4c dinh ngudng yém khi ca thé ctia ho mdi phu hop véi
dic diém riéng ting ngudi. Bang cach d6, Stegmann di tric nghiém 64
VDV va sinh vién TDTT. Két qua cho thy pham vi dao dong cua noéng do
AL trong mdu Gng véi ngudng yém khi ca the (IAT) khé ro, tor 2,1 —
4, 6mmol/lit

o Khéi diém tich tu acid lactic (Onset of Blood Lactate
Accumulation — OBLA)

230



Jakobs 1981 goi thoi diém nong d6 AL trong mau dat tGi mirc 4mmol/lit
trong phong thyc nghiém van dong voi cuong do ting dan 1a khoi diém tich
tu acid lactic trong mau (OBLA). Két qua nghién ctru vé6i sd luong 16n mau
thuc nghiém da chimg minh rang khi ndng do AL ¢ mirc 4mmol/lit, tbc do
van dong co mbi tuong quan cao do véi suc bén cia VDV, vi vay, xac dinh
OBLA 1a bién phap quan trong dé theo ddi hiéu qua huén luyén sirc bén.

3. 3. Cuong dp vin dong twong irng voi nguong vém khi (AT4) ciia VDV
mét s6 mon _thé thao va y nghia ciia né trong danh _gid sirc bén.

Cuong do van dong (CDBVD) dugc xac dinh béng toc d6 van dong trén
bang chay (treadmean) trong phong thi nghiém hodc trén san bai, don vi do
1a m/gidy hodc Km/gid, ciing c6 thé xac dinh bang cong suit tinh ra Watt
trén xe dap luc ké. Strc bén duoc danh gia bang thoi gian van dong ti da
hodc quang duong dai nhét da thuc hién duoc véi cuong do nhat dinh.

Két qua ctia nhiéu nha khoa hoc cho thay: Khi AL trong mau cia VDV
dat toi mic 4mmol/lit, tbc d6 chay co twong quan cao voi stc bén chay. Vi
vay bang cach do cuong d6 VD (téc d6 hodc cong suit) tai ngudng lactate
(hay tai ngudng yém khi, ngudng thong khi phoi, giéi han wa khi tbi da,
OBLA, AT4...tly vao thiét bi sin co.) chung ta c6 thé danh gia dugc ning
luc wa khi tdi da ctia VDV, vé thuc chét 13 sirc bén wa khi tdi da, mét t6 chat
thé luc quan trong d6i vai tat ca VBV ¢ hau hét cac mon thé thao, va 1a co
& cua stc bén yém khi. C6 thé dé& dang nhan ra tbc d6 hoic cong suat tai
ngudng lactate cang 10n, nang luc wa khi ciing nhu strc bén wa khi cang cao.

Cuodng d6 VD tuong (mg voi ngudng lactate ctia mot s6 VDV cép cao
mot s6 mon thé thao dugc gidi thidu & bang sau: (bang 2. 19)

Bang 2. 19. Cuong do van dong on dinh ¢ mirc AL trong mau 4mmol/lit

ciia VPV mét sé mon thé thao..

Mén thé thao Cuong dd Phuong phap Téc gia
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Pua thuyén

Nam: 220Watt Tay cheo Teseh 1984

Nir: 137 -

Cuta 100 -

Chay dai 5,15m/gidy Bing chay doc 1,4% | Hess 1984

Chay 400m 4,50 - Bang chay, khong Svedenbag 1984
doc

Chay 800m Bing chay doc Fohrenbach 1984

Nam 4,96 — 1,4%

N 3,99 -

Chay 1.500m Bang chay, khong Svedenbag 1984

Nam: 5,60 — dbe

Nir: 4,26 -

Marathone 5,50 - Bang chay, khong Svedenbag 1984
doc

5 mon phdi hop 4,70 - Bing chay doc 1,4% Hess 1983

Boi 101 1,35 - Boi tu do Olbrechf

DPua xe dap 317Watt Xe dap lu ké Hess 1983

Qua sb liéu ¢ bang trén cho thdy VDV cu ly dai ¢ téc do hodc cong suat
ngudng yém khi cao hon 1d rét so voi VDV chay cu ly ngin, dic biét 13
Marathon, dua xe dap va dua thuyén, ching t6 cuong do ngudng yém khi 1a
chi tiéu c6 ¥ nghia thyc tién rat 16n trong viéc theo ddi danh gia sy phat trién
strc bén wa khi va hiéu qua cua cong tac huin luyén strc bén wa khi.

Can chu y rang chi ¢é thé dung cwong dé nguong yém khi dé hudn luyén
phat trién sirc bén wa khi t6i da méi dat dwoc hiéu qua cao trong hudn luyén suc
bén wa khi. Béi néu cuwong dé VD cao hon nguong yém khi sé khién cho co thé
phdi phdt huy nang liwong dwong phdn yém khi (glycolizis) va nhw vdy khéng con
Y nghia phat trién nang luc wa khi t6i da, va néu cuong dé dudi ngudng yém khi
chi co thé phdat trién suc bén chung.

3. 4. Phuong phap rng dung chi tiéu AL trong huin luyén sirc bén wa
khi.

3. 4. 1. Két hop xdc dinh ngwing yém khi (AT ,) v6i do cam gidc ging sirc
(Rating of Perceived exertion — RPE) trong huén luyén .
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VDV c6 kha ning nhan cam kha chinh xac mirc d6 ging sirc thé lyc cua
ho trong qué trinh tap luyén. Khac voi cam giac tée do, do cam giac ging
sttc (RPE) thudng biéu hién bang cam gidc mét moi voi nhitng mirc d6 khéc
nhau.

Trinh d6 tap luyén cua VDV cang cao, kha ning nhan cam muc do ging
stre thé luc cia ho cang tinh té va chinh xac, vi vay trong huin luyén strc bén
ua khi, dinh lugng né)ng do AL trong méau tai hién truong dé xac dinh
ngudng lactate (AT4) két hop véi do cam giac gang suc (RPE) cia VDV
tuong ung voi thoi diém AT 4 nay, 1a mot trong nhitng phuong phap don
gian, c6 hiéu qua kinh t& dé khéng ché cudng do van dong thich hop trong
huan luyén strc bén wa khi cia nhiéu mén thé thao.

Khi néng do AL trong mau vuot qua 4mmol/lit va cam gidc chu quan
RPE cua VDV dat t6i muic cao, chimg to CDVD di qué 16n so véi yéu cau
huén luyén sirc bén wa khi. Lac ndy ngudn ning luong cung cip cho co thé
khéng chi 14 oxy héa duong ma co thé phai huy dong dén ning luong duong
phan yém khi, khién cho AL trong mau vuot qua ngudng AT4, hiéu qua
huan luyén stc bén wa khi s& giam.

3. 4. 2. Huén luyén theo mach dip ¢ ngwong lactate (HR 4).

Mach dap ¢ ngudng lactate (LaT) 1a chi tiéu duoc xac dinh bang cach lay
mach dap cung lac voi dinh lugng AL khi cuong do VD dat muc né)ng do
AL trong méu la 4mmol/lit, ky hiéu 1a HR4 (Heart Rate).

Trong céc bai tdp phét trién sirc bén wa khi co thé dung mach HR4 dé
nhan biét ngudng lactate (AT 4) ma diéu chinh CBVD cho phu hop véi muc
tiéu phat trién strc bén ua khi, khong can thuong kiém tra AL trong mau &
mdi bai tap. Tuy vy, sau mot giai doan huan luyén can kiém tra lai dé xac
dinh mic HR4 méi va danh gia hiéu qua huan luyén. Vi du: Pau chu ky
huén luyén HR4 do duoc 1a 160 lan/phut, cudi chu ky 13 165 lan/phut. Do
mach dap tir 120 — 180 lan/phut, c6 méi tuong quan duong tuyén tinh voi
cudng do va cong suat VD, nén c6 thé danh gia 1a cuong d6 ngudng yém khi
c6 duoc nang 1én, sirc bén ua khi cia VDV di tang truong va cong tac huan
luyén c6 hi¢u qua.

3. 4. 3. Sip xép cwong dj va thoi gian VD trong huin luyén cdc loai

stic bén wa khi.

Sép xép cudng d6 va thoi gian VD hop 1y 1udn 1 van dé quan trong hang
dau, luén duoc cac nha khoa hoc va HLV quan tam, la tién dé dé dat hiéu
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qua cao trong huan luyén phat trién nang lyc cac hé ning luong, cac to chat
thé luc va nang luc van dong. Tuy vay, thé nao 1a cuong do va thoi lugng
van dong hop 1y trong hudn luyén phat trién cac t6 chat thé luc, cu thé 1a st
bén wa khi va phai c6 mirc chuén dé co can ctr lam dinh luong.

Kindermann va nhiéu nha khoa hoc khac cho rﬁng sau khi xac dinh duoc
ngudng lactate cac thé (IAT), c6 thé dung IAT lam méc chuan dé dinh mirc
cudng d6 VP trong hudn luyén strc bén ua khi. Ong d dé ra 3 phuong phap
sau ddy dé sap xép cuong do trong huan luyén:

e Huin luyén ngudng lactate tiéu chuan (huan luyén stc bén
tbi da).

Huén luyén ngudng lactate tiéu chuan co thé coi 1a loai phwong phap
huin luyén strc bén rat cang théng, kich 1iét va hao ton thé luc. Trong moi
bai tap, phai dung cudng d6 ngudng lactate ca thé, nhung phai duy tri déu
dan CDVD do trong sudt thoi gian chay khong dudi 30 — 40 phat méi c6
hiéu qua tot.

Theo chuyén gia Trung Qudc, Phung Vi Quyén, dung cuong do IAT
dé huan luyén, c6 thé giam bét cu ly chay mdi tuan tir 200km voi cudng
d6 khac nhau xudng con 150km ma trang thai sung sirc va ning lyc thi
dau van dugc nang cao nhanh hon. Nhiéu tic gia khac ciing cho rang
phat trién strc bén ua khi tdi da chi c6 thé dung cudng d6 bang hoic thap
hon tbc do IAT mdt it m&i dat dugce hiéu qua cao. Huén luyén strc bén
cudng d6 ngudng lactate co thé sap xép mdi tuan 1 — 2 1an.

e Huain luyén phat trién strc bén chung.

Str dung cuong d6 thap hon téc d6 ngudng lactate ca thé 10 — 15%,

thoi lwong VD mdi 1an tap khoang 30 phut.
e Huin luyén khéi phuc sirc bén:

Dung cudng d6 van dong thap hon tbc do ngudng latate ca thé 20 —
25%, thoi gian mdi 1an tap ciing khoang 30 phut, thuong ap dung sau thoi
ky diéu chinh, trudc khi budc vao thoi ky hudn luyén méi dé khoi phuc
strc bén chung.

3. 5. Phwong phdp xdc dinh ngwong yém khi cd thé (IAT).

Ngudng yém khi ca thé (IAT) c6 vai trd nhu 1a mot phuong tién rat
quan trong 1am mirc chuan dé diéu tiét cuong d6 van dong (toc do, cong
suat) trong huan luyén phat trién sic bén ua khi, vi vay khong chi cac
nha khoa hoc ma ca HLV déu mong muén c6 dugc mot phuong phap dé
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thuc hién dé xac dinh no, nhim khoa hoc héa cong tac huin luyén.

Stegmann 1981 cho rang gitta ca thé VDV, do dic diém sinh hoc cta
ho rat khac nhau nén dong hoc cia AL & mdi ngudi VPV ciing khac
nhau va vi vay ngudng yém khi ca thé (IAT) ciing khic nhau. Ong la
nguoi dé xuat phuong phap xac dinh IAT trén co s 1ap dd thi dong hoc
ciia AL dé tim ngudng yém khi ca thé cho timg VDV.

Nghia cta tir dong hoc ctia AL la ding dé chi dic diém cdc pha bién
thién ciia nong dé AL trong mdu theo sw bién thién ciia thoi gian va
cwong dé VP tang dan tir khéi diém dén téi da va trong thoi ky héi phuc
sau van dong.

Néng do cua AL trong mau tai mdt toi diém nao d6 trong qué trinh
nang cao cudng do van dong theo cac thang khac nhau phu thudc vao toc
d6 khuyéch tan ctia AL tir co bap vao mau va téc d6 khir AL trong mau
14 qua trinh mang nang dic diém ca thé, n6 phy thudc chit ché vao lira
tudi, gidi tinh, trinh d6 luyén tip va dic biét 1a dic diém di truyén ca thé,
trong d6 phai tinh dén do di truyén cua cac chi tiéu sinh Iy nhu kha ning
hap thu oxy tdi da, lugng hong cau va hemoglobine trong mau, cac chi
ti€u sinh héa nhu hoat tinh cua cac men LADH, NADH, MDH...

Nong d6 AL trong mau ting cao, 1a két qua cua tbc do khuyéch tan
AL vao mau 16n hon toc d6 khir né trong mau.

Khi CBVD tang dan, dén mot thang nao do, tbe do khuyéch tan cua
AL vao méau bang téc d6 khtr né trong mau, ddy chinh la thoi diém img
Vi ngudng yém khi cd thé cia VPV, toc do van dong vmg voi thoi diém
nay dwoc goi la toc do nguwdng lactate cd thé.

Stegmann dwa ra phuong phap 1ap do thi dong hoc cua AL dé xac
dinh ngudng yém khi ca thé nhu sau:

e Cuodng d9, thoi diém kiém tra AL va mirc ting cong suit:

Dung cac thang cuong do ting dan trén thiét bi do céng suat hodc trén
san dién kinh va ldy méau kiém tra nong d6 AL vao cac thoi diém néu
trong (bang 2. 20) nhu sau:

Bang 2. 20. Phuwong phdp xdc dinh cdac thang cuong do va thoi diém ldy
mdu trong trdc nghiém nguéng yém khi cd thé.

Thiét bi do Cong sudt | Muc ting Thoi diém ldy mau dinh

cong suat khai diém mdi thang lugng nong dd AL
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Bang chay - Luc yén tinh
Nam 3m/gidy 0,5m/gidy - Ngay sau mdi thang.
N 2,5 - 0,5 - - Ngay sau thang cubi
Xe dap cung va dau cac phat 2, 5,
Nam 50Watt 50Watt 10 ky hoéi phuc sau van
Nir 50 - 50 - dong

Trén san dién kinh
Nam 8km/gid 2km/gid
Nir 8km/gid 2km/gid

Theo thudng quy, mdi thang cudng d6 duy tri on dinh trong 3 phut,
cudi phut thtr 3 cia mdi thang cuong d6 déu 1dy mau dé dinh luong nong
d6 AL, ghi cong suat (Watt) hodc téc dd (m/s) ddng thoi ldy mach dap dé
c6 thé xac dinh duoc nhip tim ngudng yém khi cé thé, sau nay tng dung
vao huin luyén strc bén wa khi. Cuong do van dong phai tang dan cho

dén khi kiét stc.

e V& db thi:

Dua vao dit liéu thu dugc sau trac nghiém, vé dd thi biéu dién sy bién

thién ciia nong do AL theo su ting dan cia cuong do va thoi gian van
dong ( xem dd thi) , cling chinh la dd thi dong hoc cua AL.
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Do thi 2. 1. Phuwong phdp xdc dinh nguéng yém khi cd thé (IAT) bang
acid lactate (Stegmann 1981) .

e Xic dinh nguéng yém khi ca thé (IAT).

Két thuc VD 1a thoi diém cudng d6 dat gia tri cao nhat (muc kiét sirc),
mg voi nong d6 AL trong mau dat mirc cao nhat. Sau VD, AL trong co
bép tiép tuc khuyéch tan vao mau lam cho ndng d6 cta noé tiép tuc ting
cao thém mdt mirc nita r6i mdi ha dan trong ky hoi phuc sau VD. Tir A
ké mot duong song song voi truc hoanh cit dudng hodi phuc cua AL tai
diém B. Tir diém B ta ké mot duong thang tiép tuyén giap doan cong phi
tuyén tinh phia dudi tai diém C. Né)ng dd acid lactic tai diém D trén truc
tung tmg voi diém C chinh 1a ngudng yém khi c thé IAT cua VDV,
tuong ung voi IAT trén truc hoanh la tdc do hodc cong suét va mach dap
ngudng yém khi ca thé. (xem do thi trén).

Khi trinh d6 luyén tap cia VDV di dugc nang cao, ngudng yém khi
c4 thé ctia ho ¢6 xu hudng tién t6i ngudng yém khi AT 4, vi vay qua mét
chu ky huan luyén nén kiém tra xac dinh lai IAT dé Iya chon cuong do
ngudng yém khi ca thé méi cho phi hop véi yéu cau huin luyén phat
trién strc bén ua khi t6i da.
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IV. Phuong phap dung chi tiéu AL danh gia ning luc trao doi chat
wa khi va yém khi ciia VDV.

4. 1. Phwong phdp dung téc dé ngwong lactate AT 4 dinh gid sirc
bén wa khi:

Mader 1976 cho rang c6 thé dung toc d6 chay & ngudng lactate AT 4
(ndng d6 AL trong mau = 4mmol/lit) dé danh gia nang luc trao ddi cht
wa khi ctia VDV. Ong dua ra cac tiéu chan dé danh gia sau:

- Khong ¢6 stc bén: Toc d6 AT4=3,0 0,5m/s.

- Strc bén thap : Téc do AT4= 3,5 0,4m/s.
- Strc bén trung binh: Tdc dd AT4= 4,0 — 4,7m/s.
- Stre bén cao - Tdc d0 AT4 =48 — 5,2m/s.

- Dinh cao sttc bén : Tdc dd AT4 = 5,3 — 5,8m/s.

Kiém tra cudng d6 AT4 ctia VDV theo trinh ty sau: Mdi thang cuong
do thyc hi¢n 5 phut, tang dan 0,4m/s, toc do bang chay 1%.

4. 2. Phwong phdp ddnh gid ning lwc dwong phan yém khi:

Szogy 1986 1a ngudi dé xuat phuong phap dung chi tiéu AL dé danh
gia ning luc cia hé duong phan yém khi (yém khi lactate). Pén nim
1988 phuong phép nay dugc IOC khuyén khich tng dung rong rai trong
kiém tra y hoc TDTT.

Ning luc yém khi lactate 1a yéu t6 c6 y nghia quyét dinh ddi véi t6
chat strc bén tbc d6 va sirc manh cia VDV trong nhiéu mén thé thao, vi
vy can phai hiéu va tmg dung dé danh gia hiéu qua cia cong tac huan
luyén.

Trinh tu cac budc nhu sau:

e Dinh luong ndng dd AL trong mau lac yén tinh.

e Khdi dong.

e Trén xe dap luc kr61 dat tde d6 100 vong/phut, hodc cong suét
600watt, dung hét stc dap 45 gidy, ghi lai tong luong cong
(TLC) da thuc hién trong 45 giay.

e Sau van dong 6 phut ldy méu kiém tra AL trong mau.

e Tinh thuong s lactate (LQ) theo cong thirc sau:

Lo Tong lugng cong trong 45 gidy (KJ)

Bién thién gia tri AL (mmol/lit
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Bién thién gia tri AL = Gi4 tri AL sau van dong 6 phiit — AL yén tinh

LQ cang 16n chirng té nang luc h¢ nang lugng glycolizis cang cao, strc
bén tdc do tét.

4. 3. Phwong phdp danh gid nang luc hé phosphagene (ATP, CP).

Ning luc hé phosphagene 13 co s& cua té chat toc do va stic manh tdc
d6. Phuong phap danh giad cling tuong ty nhu danh gid nang lyc hé
glycolizis, chi khéc vé thoi gian van dong. Trinh ty dugc thuc hién nhu
sau:

e Pinh luong ndng d6 AL trong mau lic yén tinh.

e Khoi dong.

e Trén xe dap luc ké dat toc do6 100 vong/phut, hodac 600watt,
dung lyc t6i da dap 15 gidy, dén gidy tha 5 phai dat cong suat
t6i da, ghi tong lugng cong (TLC) di thuc hién trong 15 gidy.

e Sau van dong 6 phut ldy mau dinh luong AL’

e Tinh thuong s6 ATP (ATP quotiens — AQ) theo cong thirc

AQ Tong lugng cong trong 15 gidy (KJ)

Bién thién gia tri AL (mmol/lit
Bién thién gia tri AL = gia tri AL sau van dong 6 phut — AL yén tinh.

AQ cang cao, nang lyc hé phophagene cang cao, toc d¢ va sttc manh toc
do cang 16n.
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