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Endurance training (Aerobic exercise)
— Cardiopulmonary & peripheral benefit
Strength training (Resistive exercise)

— Peripheral benefit

Flexibility training: ROME & stretching

Balance & coordination training
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e UARINRIIIW = ATP

ATP = ADP + Pi + energy
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Metabolic pathways: ADP —> ATP

* Anaerobic metabolism
— Creatine phosphate system: 8319 BuA D (30 3%’1ﬁ)

— Rapid glycolysis (lactic acid system): RIN/ANALIN (1-2
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 Aerobic metabolism

— Aerobic oxidation system: 831971 @3N (36-38 ATP) L4l
INNALIAT VAILARD = CO, nU H,0
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— ATPPG System
— Lactic Acld Syelem
—— Ouverall Paformance
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T= Threahold Point
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. ONTNRIFHY WHNe > I Anaerobic 411
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Pulmonary ventilation (V)
e
¢« YTWN: 6 L/min
o o A X .
o AANNNI: PWNUW 15 — 25 LN
— panmadunfitunans =2 NG tidal volume

— ganfnadnen =2 NIy RR



r 2 Y
11 1d
o V02 = 5@37ﬂ731%ﬂ@ﬂ%ﬁ]%°ﬂ90i’]0ﬂ']El

— UANAMUNRBNVAININTTNNTN

—- §1M@eae VO, = uan cardiovascular fitness 284a% i

+ VCO, = damIginianiuanlasanlod

VO,

Untrained

Trained

Intensity




Annoarnhir ThrachnalA
M1IACIUVILV T1THTOI1TUIU

A o Y v A = A 6V 1 A Q
. Lwaaaﬂﬂqﬂﬁﬁuﬂﬂﬂﬁg‘@%uﬂ ﬂ’]iLLﬂﬂLﬂﬂﬂ%ﬂqeﬁvlllLWElﬁWﬂﬂ‘.U

ﬂ')']ﬁJﬁﬂGﬂ']inﬁ/\N']%TaﬂﬁlqﬂﬂqEl 9 (#Taal,ﬁam’ﬁﬁ’m’mmaa
anaerobic pathway 11218

+ 1iaNIFzENTaY lactate UAZNNIAIVDY CO, =2 metabolic

acidosis 4500
Lactate Curve 4000 — ’VCO?
< 3500 —
E 3000 —
£ 2500
_ _ &' 2000 —
a1 O
> 1500 —
1000 —
' - 500 —
’ 150 - 200 25 250 218 | 300 450 0 [ | l |
0 1000 2000 3000 4000

Power (Watts)
VO, (ml/min)



Annoarnhir ThrachnalA
M\11AdCIUVIUV 11HIHTOI11VUIU

~ U o [+ & o / U W)
Ut 23N anIe lbnIa NN RS I@]ElL%W’]ﬂ%I%dﬂ’J ellymala
A3 lwaantinasluszaudnnin anaerobic threshold

R T YR LU RS Lt

Sedentary 50-60% VO, _ =2 highly-trained 70-90% VO

2max



Oxygen Consumption
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02 Deficit

>

02 Debt

02 Debt

Oxygen Consumption

>
Time
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* 1 metabolic equivalent (1 MET)
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MVQO, = double product (DP) = rate pressure product (RPP)
= HR X SBP
« Anginal / ischemic threshold Cold

MVOZ After eating
- Myocardial demand After smoking
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— lFuunaaniiag (WA peripheral resistance)
— 2ONRNRIIUYINKAN / 18t (WY venous return)

— Significant isometric component (LWd peripheral resistance)
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lFuunaaninag (WAL peripheral resistance)

. DANANRILUYINUAN / 18 (LAY venous return)

« Significant isometric component (LN¥ peripheral

resistance)
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Heart rate (HR) = AATINILAUVBINA LD
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Stroke volume (SV)
JUAILARZAI
Cardiac output (CO) = USunaulaanaanannnalabu 1 w1

= HR X SV
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HR
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HR

rest
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(Preload)
Diastole Systole
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CO =HR x SV

YUSNN 4 - 5 [a3/UN =2 aaninad 20 363/u1h
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. Response = MiAaUauadvadImelwamefiaansnas
— HR, BP, RR, VO2, MVO2, etc.
— lFUBNITAUANMNRENVBINTBONTINRS
- muqulﬁa&i‘lmzé’uﬁﬂaa@ﬁﬂ
. Adaptation = anuLlAsuuasmsasInenvasemeamn
Nammﬂﬂ'ﬁaaﬂﬁﬂé’aLi’luﬂﬁz'{i’]
_ Yselyw NdaInTannITasnings

— Intensity, duration, frequency
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Trained

Anginal threshold

Intensity
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HR
— J0URVITWNAIFIFG (HR_ )
i q max
— J9URzVITNITFNTDY (HR reserve) #3a Karvonen's method
= | w P~ |
— TWNITVDUSAN + 20 W38 + 30

JrauaNNLniay (Rate of perceive exertion, RPE)

MET
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LT Q’ﬂ’mmﬂq 60 1) dagn1slkaaniinas 70% HR

X

HR =220 - 70 = 150 A33/1¥

70% HR __ = 70/100 x 150 = 105 A33/U1%
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HRR = HR __ — HR

rest

WAt mune (Target HR) = HR__ + %HRR

LT Q’ﬂ’mmﬂq 60 1 ea9n1slipaninad 50%HRR TNT

=

VWENN 90 ATI/UN
HRR = 150 — 90 = 60 A3J/411
50%HRR = 50/100 x 60 = 30 A3/W N

Target HR = 90 + 30 = 120 @39/419



Borg Scale
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Very, very light
Very light
Fairly light
Somewhat hard
Hard

Very hard
Very,very hard
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Aerobic Exercise

INTENSITY % HR MAX %HRR RPE
Light 35-54 20-39 10-11
Moderate 55-69 40-59 12-13
Hard 70-89 60-84 14-16
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— AFanARaINUMTaantnaInNaIzingda bl (specificity)



. LULAT8Y (Cooling down)
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U dgj 1 = A o A 1 U Q = A
gainsuthatieduiiaanaufugriala treanni =2 15ea
Aanlunsuite =2 aNauan + ¥ lad eI wrTn

— 952118 lactic acid =2 aaNIILANNZASILaZLYEN
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700 ml =2 WiNdIunmseadngiala = i preload
21y MVO,

INUAMNLRLIGENITNA pulmonary edema

gunpiifidnazilinasaiaadinlamanads iiuany
dunusIulaiy —> LW after load = MVO,

JANlanaiia arrhythmia
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(Resistance Training)

NNY0aNANRILNALNNAIITULDILT (Strengthening Exercise)

TIVWNNIANAINLIE (muscle mass) LazinadnaiuLiha

(muscle strength)

Qu/ g Qu/ =Y =Y J Qu/
naaitald 0, JsednTawuinau =2 aansls o,
W2 AT WA BN D R

v & . ¥ o M aad »
NANLHELTILTITU 2 ¥idanTIuds g leadnlas laia
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NIUIuaveITzuuUIZ8 N (Neural adaptation)
o = a ;a éj
e UYUUTER NN BIUTL'RNTATNNNIND Y
o oo % dqz G:I é/ v (o 3% 1 (9
e FAIRINANLHLNNTBLasLFW a8 v 8a)
e AR laaILe 2-3 RUSHLIN
mM3vensavaauwlanauiia (Muscle hypertrophy)
R . &
o LNNNIRNRIVULWD (Muscle mass)

e 6-7 /UANR
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. 2dEinnENeLIwlTIe W (Calisthenic exercise)
JEAULLN: T8N WU RS BNUUU
eauUBNag: wall slide, QWRILN
SeURIN: TaNH, squat jump, sit up
. DFENNTNANEKEN (Weight training)
s, INTE, QIR

weight training machine
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LULLARE Y A7 (Dynamic exercise): Isotonic / Isokinetic
 |sotonic / Isokinetic

o A . . :
Luyagnun (Static exercise): Isometric

¢ NITEUMINUTITTLULTZAN — Ny BP =2 M
after load =2 Ay MVO,
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Repetition Maximum (RM)

v

. 1RM = wunnenle 1 59 wad lauisngnea e
g/ e dl U/ gj 2 1 1 v/
. 10 RM = siwunfnenle 10 @39 L& laINIT0eNsta ba

e NIANRUATZAUAINNRAWN

~ 10 RM x 10 A33 x 3 1@

— 9882189 1 RM 114 70% Va4 1 RM x 10 34
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A4 ANNNRIDNIITAUNNAINLLEAN (fatigue) DILLNAAINN
A v o X

RSB RI L AINAINLILD

SELAUAMNABD LUTHNANBALIIWIUATINGD

nm3saniadduza (set) SUTIAN uIRTILlALLe

AAAAAA'\ P~ A BN o~ a1

dedfirh TN b1 1110 b

11 1 session AI3UNMIBONMAINA NI GaRAY Ua

(Circuit training)
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+ AANLAEINNTBBNHAILLLLINIIBLNUR (static / isometric)

. 32749 valsava effect
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(Flexibility Training)

. NIBANTINAILNEAINEETD (Range of motion exercise:
ROME)

A = | % dgj . .
o NFYALRYUANAINLWD (Stretching exercise)



Circumduction
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