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Ҭ ꜚ ӈ Ҋ ľ̔ ֲᵣ ꜚ Ҭⱳ ̆ Ӟ ҹᵣ

ꜚ ᵬ Ȃ ѿ ᵣ ̂ ȁ ȁ ȁ ȁ̃

ף ̂ ᶫ └̃ ̂ ῤ№ ̃

ȂĿ 

ꜚ ῒ Ҋ₃ץ ’Ҭ ̔ Ҋ ̂

ӟ̆ ȁ̃ ̂ ӟ̆ ҈ҩ ᵣ ῤ

̃ ᵣ ҍẫ Ҭ Ȃῒ

Ῑȁ ף ȁ ȁ ҍ ȁ ȁῤ ȁᵣ ȁ

└ȁ ȁ Ȃ ꜚ Һ

ᵣ ꜚ Ҭ ⱬȁ ⱬȁ ꜚ ̕ ̕ Ῑ

ᶫ └ᵣ ̕ ҍ ȁ ̕ ̕ᾥ Ȃ 

╠׆ ꜚ ӈҬ ץ ₮̆ ꜚ ѿҩ ȇ̆

ꜚ Ȉ ℮ Ҭ ῒ ῤ ׃ Ȃ ̆

Ҋ ῏ԍ ꜚ ₃ ῤ ԅ╧ ̆ ̔ 

ѻ Ῑ 

ѻ  

ѻֲᵣ  

ѻ⇔  H

ᴋᵥѿҩ҉ץ ᵬҹѿҩץ ׃ ̆ ҹ ױ

ῤ ҹү Ȃ ѿҩҺ ҹῒ ү ҹΐ ᴇṿ

ӥ  

Ҋ ֓ ↓ ץ ῏ ꜚ ҹᶭ Ȃ ̆

֓ № Ҍ ѿᴆ Ԋ̆ ҹ Ҍֽ ѿ

ҩȂᶛ ̆ №̂ 1 ̃̆ ҍ ῏̆ Ҭ

̆ ԍҬ №̂ 2 ̃ ԅ̆ ̆

֓ ԅ ҬȂ 

Ҋ ҬҌ ῒ ’̔ 

1. ̂12 ̃ 

2.Ҭ- ̂47 ̃ 

3. ȁ ȁ ̂8 ̃ 

4. ֲ ꜚ ҍ ֲ ꜚ ӊ ≢̂10 ̃ 

5. ̂4 ̃ 

6. ҍ ̂5 ̃ 

7.ѿ ̂7 ̃ 

4 Ҭ Ӟ ץ 2 3 ׃ ̆p ׆

ҍ ̆ ῒᵬҹѿҩ № ׃ ṿ Ȃ 

 

Â 100  

Â ꜠  

 



ꜚ ω 2 ̆2014 
 

ѿ Ҋץ ̆ ᵣ ᾥ ᵣ

ᵣ ̂www.bispdatenbanken.de, ᾧ ῀ ȁ̃ⱴ ᵣ

ҍḤ Ҭ ̂www.sirc.ca, Ҍ ᾧ ῀ Ȃ̃ 

׆ ӥ ҉ ѿ ῐ ז̆ ̔ 

 

- ᾙ ̂Dr.Jürgen Schiffer̃ 
̔j.schiffer@dshs-koeln.de 

 

ү ԅ̆ᵖ Ҍ ҹ Ȃ 

 

 

 

1 Sprint events   

 

Bret, C.; Messonnier, L.; Nouck Nouck, J. M.; Freund, H.; Dufour, A. B.; 

Lacour, J. R. 

Differences in lactate exchange and removal abilities in athletes 

specialised in different track running events (100 to 1500 m) 

Ҍ ̂100-1500 ̃ ꜚ Ӳ ҍ ⱬ  

International Journal of Sports Medicine, 24 (2003), 2, pp. 108-113 

№ Ҍ Ӳ ⱬ Ȃ

ᶭ Ғ ̂100- 400 /800- 1500 ̃̆ 34 № ң

Ȃ ᾢ 1№ ҹ25.2Ὲ / ꜚ̆ 90№

ꜚ ҩֲ Ӳ ̆ ѿ Ạ ₱

̔[Ӳ ]( )=[ Ӳ ]( ) +A1(1- e exp- Gamma1t) + A2(1- eexp-

Gamma2t)Ȃ ᴇӊ╠ ҍ ᵬ Ҍ ҍ Ӳ

ⱬ Gamma1 ̆ Ҭ ҉

̂p<0.001̃ Ȃ Ӳ ᵣ ⱬ Gamma2 ң ӊ

₮ Ȃ׆Ғ ҹ800 ҉ץ 16 ꜚ Ҭ ̆

ῒ ̆ ╠ ⌠ ᴋⱵ ̆Gamma1 ҍױז

ꜚ ῏̂r=0.55,p<0.05 ̃Ȃ ҹ̆Ӳ ⱬᵌӍ

ꜚ 2№ ⱬ ̆ ῒ 800 ̆ ⌠ ᵬ Ȃ 

 

Dawson, B.; Fitzsimons, M.; Green, S.; Goodman, C.; Carey, M.; Cole, K. 

Changes in performance, muscle metabolites, enzymes and fibre types 

after short sprint training 

‖┬ ꜚ ȁ ף ֟ ȁ  

European Journal of Applied Physiology, 78 (1998), 2, pp. 163-169 

ҍ ⱬ ̆ ֲ ̂<10 ̃ ꜚ

ȁ ף ֟ ȁ Ȃ9 ẫ

6 ҉ץ ῤ 16 ӟ ῤ Ȃ ҹ

30- 80 ̆ғ ҹ 90- 100%Ȃ Ҭ̆ 20- 40

‖┬ ӟȂ ╠ ̆№≢ ⱬ̂ ȁ ̃ȁ

̂10 ҍ40 ̃ȁ ⱬ̂ ҉ ̃ ‖┬
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ⱬ̂6¦40 ‖┬ ̆ ң ӊ ᴡ 24 ̃ Ȃ ̂

ᶷ ̃ ף ֟ ȁ Ȃ ‖┬

̆ 40 ‖┬ ̂p<0.01̃ ȁ ҉ ̂p<0.05̃ ȁ

‖┬ ̂p<0.05̃ ̂p<0.01̃ ₮ԅ Ȃ

Ҋ̆ATPҍ Ȃ ̆

ⱴ̂p<0.025̃ , Ҋ ̂p<0.01̃ , ᵖ ̆ ҍ

ȂII ᶛ ⱴ̂p<0.05̃ Ȃ

֓ ̆ 6 ‖┬ ̆ ץ ױ ⱬȁ

‖┬ ⱬȂ ̆ ӟ̆ ץ II Ҭ

ᶛȂ  

 

Gorostiaga, E. M.; Asiáin, X.; Izquierdo, M.; Postigo, A.; Aguado, R.; Alonso, 

J. M.; Ibáñez, J.  

Vertical jump performance and blood ammonia and lactate levels during 

typical training sessions in elite 400-m runners 

400 ꜚ ῖ Ҭ ҍ Ӳ  

Journal of Strength and Conditioning Research, 24 (2010), 3, pp. 1138-1149 

12 400 ꜚ 6 ῖ

ȁӲ ԅ№ ̆ῒҬ ῖ

60- 300 ̆ ҩֲ400 80- 105%ӊ

Ȃ ̆ ⌠ Ӳ ⱴ̂14- 23mmol/L̃ ҍ

̂50- 100[mu]mol/L̃ ’ ᵌȂ ׆ ӟ⌠ ӟ ⱴ

ῤ Ḡ ̆ ῒ ҍ

῏̆Ӟҍ Ҋ ̂6- 28%̃ ῏̆ ҍ 8- 12mmol/L Ӳ

ȁ Ҋ ῏Ȃ ѿ ҍ

̂ ҍ Ῥ ATP ῏̃ ῏̆ ѿ ̆ ῒז Ḡ

ATP Ῥ ף ֓ ῤ Ҭ ₃ ̆ ᶏᴨץ

ꜚ ԈҬ ֟ ꞋȂ 

 

Grandys, M.; Majerczak, J.; Zapart-Bukowska, J.; Kulpa, J.; Zoladz, J. A. 

Gonadal hormone status in highly trained sprinters and in untrained 

men 

ΐ ꜚ ҍ ꜚ  

Journal of Strength and Conditioning Research, 25 (2011), 4, pp. 1079-1084 

̆ ⱬ ᴪ /

̆ ѿ Ӟ ҹ ꜚ № Ȃ ̆ ѿ

ᶭ Ȃ ̆ ҹ ѿ ᶫᶭ Ȃ

̂16ֲ ̃ ̂15ֲ ̃ѿ ӊ

̆ ῒᵣῤ ԅ Ȃ ̆ ȁ

ȁ ꜚ ҍ ӊ

̂p>0.05̃ ȂῬ ѿҩ Ҭ8 ꜚ

̆ Ȃ ԍ 8 ꜚ ̆ ᵞ

12׆̂ ᴍ ̃Ҭ ԍ Ғ

̂ 3 ̃ Ȃ ҹ̆ ꜚ ̂ ꜚ
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̃ҍ ̆ң Ȃᵖ ̆ ԍ

̆ ѿҩ ῤ̆

Ȃ ԍ ̆ ױ Ҍ

ᶏ Ȃ  

 

Hautier, C. A.; Wouassi, D.; Arsac, L. M.; Bitanga, E.; Thiriet, P.; Lacour, J. R. 

Relationships between postcompetition blood lactate concentration and 

average running velocity over 100-m and 200-m races 

100 ҍ200 Ӳ ҍ ӊ ῏  

European Journal of Applied Physiology, 68 (1994), 6, pp. 508-513 

12 ꜚ ꜚ

Ҭ ҍ Ḡ ⱬң ӊ ῏ Ȃ ῤ

100 200 ‗ ҍ‗ 3№ ῤ̆ ԅ ̆ ῒ

Ӳ ԅ Ȃ ╠35 ԅ ἝȂ100 ҍ200

Ӳ ṿ№≢ҹ8.5mmol/l̂ ‰ ҹ0.8̃ȁ10.3mmol/l̂ ‰ ҹ

0.8̃Ȃ ҩҍ ꜚ Ҍΐ ῏῏ Ȃ ԍ200 ҉ץ ̆ Ӳ

ҍ 165 Ḡ ῏῏ Ȃ ԍ ⱴ100 ҍ200 ңҩ

9 ꜚ ̆ Ӳ ҍңҩ ҬḠ

ⱬӊ ҹ ῏῏ Ȃ Ӳ ṿ ץ ₮ ꜚ Ҭ

’Ȃ ‰ҹ 1mmol Ӳ ԍ≠ 3.30ml/O2/kg֟

Ȃ ѿ ‰̆100 ԍ 0.275ml/O2/kĝ ‰ ҹ

0.02̃̆ 200 ↕ ԅ0.433ml/O2/kĝ ‰ ҹ0.03̃Ȃ ֓ ṿ ץ

̆ ԍ ꜚ ץ̆ Ҭ ꜚ ҹᶛ̆ ᶫ

ᶛ ⌠55%Ȃᵖ ̆ └ ҍῒז ᶫ Ҭ ᴪ

Ӳ ҍ ꜚ ӊ ῏ Ȃ 

 

Javierre,C.; Calvo,M.; Diez, A.; Garrido, E.; Segura, R.; Ventura, J. L. 

Influence of sleep and meal schedules on performance peaks in 

competitive sprinters 

ҍ ꜚ  

International Journal of Sports Medicine, 17 (1996), 6, pp. 404-408 

№ 8 ꜚ ’̆ ᵀ ҍ

ꜚ ꜚ Ȃ 5 ҩ Έ 8 ꜚ

Ȃ ῤ̆ ԅ 80 ȂῒҬ̆ ѿ ҍ

῍ ԅ8 ̆ ԋ ҍ ԓ ԅ9 ̆ ҈ ԅ7 Ȃ

̂ ѿ ҍ ̃ῤ̆ ꜚ 80 ҉ Ҋ 13 ῤ

̆ ῬҊ ̆ ⌠15 15׆̆ Ῥ ̆ 19

⌠ Ȃ ԋ ̂ / ҍ ╠ң ̃ ҍ

҈ ̂ / ҍ ңҩ ̃ №≢₮

17 ҍ21 Ȃҍ ̆ ԋ ҍ ҈ ̆ ꜚ 80

⌠ ҹ ̂ ԋ p<0.01, ҈ p=0.001̃ Ȃ

ԓ ̂ / ╠ңҩ ̃ ꜚ Ҋ ҍ ҉

ҍ ѿ ’ ᵌȂᵬ ҹ̆ ҍ

└̆ ᶏץ ꜚ ⱳ ₮
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̆ ꜚ Ȃ 

 

McDougall, J. D.; Hicks, A. L.; MacDonald, J. R.; McKelvie, R. S.; Green, H. 

J.; Smith, K. M. 

Muscle performance and enzymatic adaptation to sprint interval training 

ҍ  

Journal of Applied Physiology, 84 (1998), 6, pp. 2138-2142 

ҹ ⱬȁ

ꜚ ᵬ Ȃ12 ẫ ̂ ҹ22¤2 ̃ ҉

̆ 7 Ȃ ῤ ҹ 30 ῃⱬ‖┬

̆ ҹ2- 4№ ̆ ҹ 3 Ȃ ᾢ̆ ѿ ̆

ӟ 4 ғ ң ӊ ᴡ 4№ ̆ ̆ ⌠ ҂ ̆

10 ғ ң ӊ ᴡ 2.5№ Ȃ 30 ╠ ̆№

≢ ⱳ ȁ Ạⱳ Ȃ ╠ ̆

9׆ ᶷ ̆ ῤ

̆ῒҬ ȁ ȁ ȁӲ ȁ

ȁ ȁ 3- - CoA Ȃ ҹ30

₮ⱳ ȁ Ạⱳ ₮

Ȃ ғ ȁ ȁ ȁ ȁ

Ӟ ̂p<0.05̃ Ȃ ҹ̆ Ḃ ғ

‖┬ ӟ̆ ᴪ ҍ ⱴ̆

ⱳ ₮ ҍ Ȃ 

 

Meckel, Y.; Atterbom, H.; Grodjinovsky, A.; Ben-Sira, D.; Rotstein, A. 

Physiological characteristics of female 100 metre sprinters of different 

performance levels 

Ҍ ꜚ 100 ꜚ ᵣ  

The Journal of Sports Medicine and Physical Fitness, 35 (1995), 3, pp. 169-

175 

҈ Ҍ ꜚ ᵣ

Ȃ30 ⱴԅ ̆ ױז 100 ̆ ῒ№

҈ҩҌ ≢̔ ̂11.8¤0.1s̃ȁѿ ̂12.7¤0.1s̃ȁ

̂14.2¤0.1s̃Ȃ ԅץҊ ̔ ȁⱬ ̂Ҋ

ӟ̃ȁᵣ № ̂ ̃ȁ ȁ ̂ ᵝᵣ╠ ̃ȁ

ף ̂ ̃ Ȃ № Ԋ T

ԅ№ ץ̆ Ҍ ≢ӊ Ȃ №

̆҈ ӊ ҍ ⱬ Ȃᵣ

№ ҍ ҍ ȁѿ ҍ ӊ ₮ ̆

ᵖ ̆ ңҩ ҍѿ ӊ ₮ Ȃ ѿ

ṿ ҍѿ ӊ ₮ Ȃ ԍ

̆ ᴋ ң ӊ Ȃ ῏ ᵀ 100

ҍ ӊ ῏ Ȃ 100 ҍ ȁ ⱬ ȁ

ӊ ΐ ῏῏ ̆ᵖҍᵣ № ӊ

῏῏ ̆ ῒҍ ȁ ӊ
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῏῏ Ȃ ᾝ № ҹ̆ ҍⱬ

ԑ ץ 100 ̂R=0.92̃ Ȃ ҹ̆Ҍ ꜚ

ꜚ Һ ≢ ԍ ֟ ȁⱬ

Ȃ Ҭ̆ ȁ ȁ ῤ ῒז

Ҍ ꜚ ꜚ ӊ Ȃ 

 

Olesen, H. L.; Raabo, E.; Bangsbo, J.; Secher, N. H. 

Maximal oxygen deficit of sprint and middle distance runners 

ꜚ ҍҬ ꜚ ṽ 

European Journal of Applied Physiology, 69 (1994), 2, pp. 140-146 

6 ҙᵩҍ8 Ғҙ Ҭ ꜚ ⱬ

ꜚ Ҭ ṽȁ ᵣȁ ᵀ ᶫ

ⱬȂ ҈ ῤ̆ ⱬ ꜚȂ╠ң ҹ15%

҉ ̆ Ҋ ꜚ№≢ 1№ 2- 3№ ⌠

ⱬ Ȃ ҈ ̆ ҹ1% ҉ ̆ғ ѿ

Ҋ ꜚ2- 3№ ⱬ Ȃ ױ ҉ 400 ̂ҙᵩ

ṿҬᵝ ҹ64.8( ҹ62.2- 69.6) ̆ Ҭ Ғҙ

ṿҬᵝ ҹ49.4( ҹ48.5- 52.0̃ )ҍ800 ̂ҙᵩ

ṿҬᵝ ҹ158.8( ҹ153.3- 170.2) ̆ Ҭ Ғҙ

ṿҬᵝ ҹ115.2( ҹ113.3- 123.3 ̃̃ ԅ Ȃ

ҹ15% 2- 3№ ⱬ ꜚ╠ҍ ꜚ ׆̆┴ ῤ Ȃ

̆ Ӳ ҍ ȁ № ȁ

ȁӲ Ӳ Ȃ ҉

ҍ ҉ Ԏ ṿ ⱴԅȂ ҍ ҉

Ҭ̆ ҍҬ Ғҙ ꜚ ԍҙᵩ ̆ ң

ṽȁ № ȁӲ ῒ ȁ Ӳ ҍCP

₮ Ȃ ̆ ҉ ̆ ҍҬ

Ғҙ ꜚ Ӳ ҍԋ № ̆pHṿ ᵞȂῬ ̆

ҍҬ Ғҙ ꜚ ᵣῤ ῤ Ȃ

ѿ ̆ Ҭ Ғҙ ꜚ ᵣ ꜚᶫ

̆ҍ ̆ ᶭ Ȃ 

 

Pendergast, K. 

Energy systems and the 400 m race 

ҍ400  

Modern Athlete and Coach, 28 (1990), 2, pp. 37-40 

ᶏ ᵣ ῏ ꜚȂ ꜚ ѿ ҹ

҈ ̆ ATPȂҊ ֓ ᶫ ATP

̆ғ №ᾟױ ԍ400 Ҭ̆ ֓ ̔1. ᶫ

̕2. Ӳ ᶫ ̕3. Ӳ ᶫ Ȃ ᶫ ҍң

ᶫ Ҍ ’Ҋ ꜚץ Ȃ400 ⱳ ᶭ ԍ ⱬ

̆ ⌠ ≠ Ȃ ҈҉ץ ᶫ ץ

̆ ᴪ └ Ȃ ̆ᾣ Ӟ Ҍ Ȃ ֓ ᶫ

ꜚ Ҭ ⌠ ≠ ̆ ꜚ Ҭ̆ ꜚᵬ
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‗ԍӲ ꜚ ȂẊ ᵰ ⌠ 100 ӊ╠̆ᴪ Ӳ

ᶫ ⱴ Ȃ ᵰ 100 ҹ11 ̆ Ӟ 400

Ҭ̆ 41.3ץ ╠300 ̆ 8.7ץ 100 ̆ Ҋ

῍ ᶏץ 50 Ȃ ѿ ׅ̂ 100 ҹ11 ꜚ ̃̆ᵰ‗

╠200 Ҭ ̆ 22.5 ̆ ᴪ ᵣῤCP

Ữ Ȃ 200 Ҭ Ӟ 100 13.75 ̆ 200

↕ҹ27.5 ̆ 400 ᴪҹ50 Ȃ ̆ ⌠̆

200 ꜚ Ӳ ᶫ ̆ ѿ ꜚ ᴪ ᵞ Ȃ

22.5ץ̆҉ ╠200 ̆ ᵰ Ҋ Ҍ Ҍꜚ Ӳ ̆ ғ ⌠

200 ᵝ ᵣῤӲ Ȃ ⌠ ̆ ꜚ ᶫ

̆ ↕ ҹ16.9 / ԅȂẊ Ҋ ̆ Ӈ 200

ꜚҬ ᴪ 30.4 ̆ 400 ↕ҹ52.9 Ȃ ̆

ꜚ Ӳ ᶫ Ȃ ױ Ҍԅ ҍCPӊ ‰ ῏

̆ᵖ ץ ѿ֓ ṿ Ȃ ᾢѿҩ ᵀ ╠

Ҭ ᶃ ҹ90% 100 ̆Ӟ ҹ12.22 / Ȃ ’

ԍӲ ҍ Ӳ ӊ ₮Ȃ Ҍױ ῃ

Ҭѿ Ḡ ̆ ץ ̆400 ᴪ ⌠48.9 ȂᵖԊ ᴋ

ᵥֲ ץ ѿ Ḡ Ҋ ȂӞ ѿҩ 400 ꜚ ץ

ῃ Ȃ ᵬҹ ᶃ ꜚ Ӳ ᶫ

- Ҋ Ȃ ╠200 90%ץ ̆ Ӈ 200

Ҭ̆ ᴪ ᵞ⌠ 85%̆ 25.9 Ȃ ̆400 ҹ50.3 Ȃ

ԋ ᵀ ╠200 Ҭ̆ ᶃ └ 95% 100 ̆

11.6 Ȃ ᴪ ╠200 Ҭ 23.2 ̆ ԍ200 ꜚ ҹ22

ꜚ ̆Ҍᴪ ῃꜚ Ӳ ᶫ Ȃᵖ ̆ ᵣCP ᴪ

⁞ ̆ғӲ ᶫ ꜚ ̆ ₮ Ӳ ̆ Ҍ ᾧ

ᵞȂᴨ 400 ̂Ӟ Ӳ ̃ ҹ

ῒ80% 100 Ȃ 95% ⌠80%̆ Ӟ 200 ᴪ

87.5% 100 ̆ 25.1 Ȃ ̆ ꜚ ץ

48.3 400 Ȃ ̆ ԍ100 ҹ11 ꜚ

ѿ 400 Ȃ╠ȁ 200 ҹ1.9 ̆ Ӟ

400 ᴨ ꜚ ӊ 1.5- 2.0 ῤȂ ѿ №

ῖ ̆ᵖ҉ץ № ԍ 400 Ȃ

ᵞԍ ꜚ 100 Ҭ ꜚ ̆ ץ ῒ

Ȃ ꜚ ᵣΐ Ӳ ᶫ ̆ ғ ꜚ Ӳ ᶫ

҉Ӟΐ Ȃ ̆ ז 23.0ץץ 200

̆ ῃ ץ ╠200 Ҭ97.5%ץ ̆ ᴪ 23.6 ̆

200 Ҭ↕ 92.5%ץץ ̆ 24.8 Ȃ Ҋ ̆

48.4ץץ 400 Ȃ 

 

Spencer, M. R.; Gastin, P. B. 

Energy system contribution during 200- to 1500-m running in highly 

trained athletes 

ꜚ 200 -1500 №  

Medicine and Science in Sports and Exercise, 33 (2001), 1, pp. 157-162 
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̔ ҉ 200 ȁ400 ȁ800 ȁ1500 ꜚ̆

ҍ ᶫ ᶛȂ ̔20 ꜚ ̂ ≠֒

̃ ⱴ ̆ ꜚҒ №≢ҹ200 ̂3ֲ̃ȁ400 ̂6ֲ̃ȁ800

̂5ֲ̃ȁ1500 ̂6ֲ̃̆ ̂ml/kg/min ̃ ṿ¤ ‰ №≢ҹ

56¤2ȁ59¤1ȁ67¤1ȁ72¤2Ȃ Ԏ Ⱳ ҍ ᶫ

ᶛȂ ̔ 200 ȁ400 ȁ800 ȁ1500 Ҭ ᶛ

№≢ҹ29¤4ȁ43¤1ȁ66¤2ȁ84¤1%̂ ṿ¤ ‰ ̃Ȃ 200 ȁ400 ȁ

800 ꜚ Ҭ̆ Ԏ ṿӞ ӊ ⱴ̆ 1500 ꜚҬ

ѿ ṿ̂47.1¤3.8mL/kg̃ ⱴȂ ԍ400 ȁ800 ȁ1500

̆ ꜚ 15- 30 ῤ̆ ץ ᶫ ҹҺ Ȃ

̔ ѿ ̆ Ҭ̆ ᶫ ᶫ Ҭ

ᶛ ̆ ғ ᴰ Ҭ ᶛ Ȃ 

 

Yano, T.; Matsuura, R.; Arimitsu, T.; Yamanaka, R.; Lian, C. S.; Yunoki, T.; 

Afroundeh, R. 

Ventilation and blood lactate levels after recovery from single and 

multiple sprint exercise 

ҍ ‖┬ ӟ ᵣ ҍ Ӳ  

Biology of Sport, 28 (2011), 4, pp. 233-237, 

URL:http://biolsport.com/fulltxt.php?ICID = 965487 

‖┬ ӟ 5№ ̆ ҍ Ӳ

῏Ȃ ң ̆ ѿ ҹ ‖┬̆ ѿ

ҹ ҹ6№ 5 ‖┬Ȃ ѿ ‖┬ ҹ30№

Ȃ ‖┬ Ҭ ҍ5 ‖┬ ӟ Ҭ

ᵌȂ 5 ‖┬ ӟ Ҭ̆ ᵣ Ӳ ԍ

‖┬ ӟ Ҭ Ӳ ̆ᵖ ̆ ‖┬ ӟ 50

ҍ5 ‖┬ ӟ Ҭ ᵌ Ȃ 5№ ̆

ᵣ ҍ Ӳ ӊ ῏ Ȃ5 ‖┬ Ẓ ԍ ᶷȂ ‖

┬ ӟ Ҭ COϜ№ ̆ ԍ5 ‖┬ ӟ Ҭ

COϜ№ Ȃ׆ ֓ Ҭ ץ ⌠̆ҍ Ӳ ῏ └

COϜ№ Ȃ 

 

2 Middle- and long-distance events  Ҭ ꜚ  

 

Araneda, O. F.; Guevara, A. J.; Contreras, C.; Lagos, N.; Berral, F. J. 

Exhaled breath condensate analysis after long distance races 

₮ ᵣҬ‛₀ №  

International Journal of Sports Medicine, 33 (2012), 12, pp. 955-961 

№ ₮ ᵣҬ ‛₀ ̆ ᵀץ ₮ ӄ Ḇ

ҍ Ȃ 12ֲ ȁ12ֲ ȁ17ֲ ҈ ẫ ҙᵩ ̂

ȁ ̃№≢ 10Ὲ ȁ21.1Ὲ ȁ42.2Ὲ Ȃ ӊ╠ҍ

20№ ȁ 80№ ̆№≢ ױז ₮ ᵣҬ ‛₀ Ȃ ‛

₀ Ҭ H20ȁNO2ȁҘԋ pHṿ Ȃ 10Ὲ ‛₀ Ҭ

H20ȁNO2 ╠ ̆21.1Ὲ 20№ ȁ80№
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Ҭ‛₀ Ҭ NO2ȁH20 ₮ Ȃ ԍ42.2Ὲ

̆ 20№ ȁ80№ ҬNO2 ⱴ̆ H20 20№

ⱴȂ10Ὲ ҍ42.2Ὲ ң ₮ ᵣ‛₀ ҬҘԋ ҍpHṿ

Ȃ42.2Ὲ Ҭ ₮ ᵣ‛₀ ҬH20ҍNO2 ṿ

10Ὲ Ȃҍ10Ὲ pHṿ ṿ ̆21.1Ὲ ҍ42.2

Ὲ ṿ ȂH20 ҍNO2 ҍ

῏̆ pHṿ ῏Ȃ ҹ̆ ꜚḆ

̆ Ȃ ҍ ‰ ꜚ ῏Ȃ  

 

Armstrong, L. E.; Maresh, C. M.; Whittlesey, M.; Bergeron, M. F.; Gabaree, 

C.; Hoffmann, J. R. 

Longitudinal exercise-heat tolerance and running economy of collegiate 

distance runners 

ꜚ ꜚ ⱬҍ  

Journal of Strength and Conditioning Research, 8 (1994), 3, pp. 192-197 

ҹ ⱬ ꜚ ▲ ᵣ ꜚ ⱬҍ ꜚ

̆ 5 №≢ ‏ ῤ ̂T1̃ ҍ ңҩ

̂T2ȁT3̃ ң Ҭ 3 20№ ▲ ᵣ ꜚȂ

ⱬ ѿ ̆ 17.5 ҍ Ҭ Ȃ ᵌ ̆

T1- T3 ̆ ꜚ Ӟ Ȃ ꜚ ҍ ꜚ╠

῏ ̆ Ҭ̆ ꜚ ᵣ ѿ

ҩ Ȃ ҍ Ҭ̆ ⱬҍ ꜚ

Ȃᵖ ̆ ҍ₮ ̆ ֓ ֟ ԅ

̆ ᶏ ҉ ₮ Ȃ 

 

Bertuzzi, R.; Bueno, S.; Pasqua, L. A.; Acquesta, F. M.; Batista, M. B.; 

Roschel, H.; Kiss, M. A. P.D.M.;Serrão,J. C.;Tricoli,V.;Ugrinowitsch, C.  

Bioenergetics and neuromuscular determinants of the time to 

exhaustion at velocity corresponding to VO2max in recreational long-

distance runners 

‗ ҙᵩ ץ ꜚ ⱬ

ҍ  

Journal of Strength and Conditioning Research, 26 (2012), 8, pp. 2096-2102 

‗ ҙᵩ ץ ꜚ ⱬ

ҍ Һ Ȃ20 ҙᵩ 5 ῤ

Ҋ5ץ ̔̂ã ̂b̃2

̆№ ꜚ ҍ ὅ ̂c̃ ꜚ ⌠ⱬ

̂d̃ ꜚ ⱬ ̂ẽ ⱬ Ȃ ⱬ

ꜚ Ҭ̆Ӟ№ ԅ ҍ ᶫ ᶛȂ ᾝ №

̆ 3ҩ ꜚ ⱬ Ȃ֟ ץ

84.1%̂ p=0.001̃ ̆ ⱬ ꜚҬ ҍҊ

ⱬ ⱬ ץ 10%̂ p=0.014̃ Ȃ҉ץ ̆ ֟ ȁ

ȁҊ ⱬ ‗ ҙᵩ ꜚ ⌠ⱬ

ҍ Һ Ȃ 



ꜚ ω 2 ̆2014 
 

 

Bosquet, L.; Delhors, P.R.; Duchene, A.; Dupont, G.; Leger, L. 

Anaerobic running capacity determined from a 3-parameter systems 

model: relationship with other anaerobic indices and with running 

performance in the 800 m-run 

҈ ‗ ꜚ ⱬ̔ 800 Ҭ̆ҍῒז

ꜚ ῏  

International Journal of Sports Medicine, 28 (2007), 6, pp. 495-500 

    800 Ҭ 3 ‗ ꜚ ⱬ̂

ֽ ≠ Ҭ Ữ ̃ҍῒז ꜚ

Ȃ17 ΐ ̂ ҹ66.54¤7.29ml/min/kg̃

҉ ꜚ ⱬ ̆№ ҍ

‗ ץ≢№̆ 95%ȁ100%ȁ105%ȁ110%ȁ120%

5 ꜚ ⱬҍ Ԏ̂ Ԏ̆

110%̃ ̆ 800 № ꜚ ̂800 Ҭ ̃ҍ Ӳ

̂ Ӳ ṿ̃Ȃ ꜚ ⱬ̂467¤123 ̃ҍ Ԏ ῏

̂56.35¤18.47ml/kg; r=0.57;p<0.05 ̃̆ᵖ ҍ Ӳ ῏

̂15.08¤1.48mmol/l; 

r = - 0.16;p>0.05̃Ȃ ҹ ץ Ԏ ᵀ ꜚ ⱬ ̂

Ҭ ̃ Ԏ ̂p<0.01, =1.99̃Ȃ

ҹ̆ ꜚ ⱬѿ ̆ᵖ ̆ Ԏ ץ ҹ

‰ ̆ Ҍ ҹ ⱬ ᶫ ℗ Ȃ 

 

Bragada, J. A.; Santos, P. J.; Maia, J. A.; Colaço, P. J.; Lopes, V. P.; 

Barbosa, T. M. 

Longitudinal study in 3000 m male runners: relationship between 

performance and selected physiological parameters 

3000 ̔ ꜚ ҍ ῏  

Journal of Sports Science and Medicine, 9 (2010), 3, pp. 439-444, URL: 

http://www.jssm.org/vol9/n3/12/ v9n3-12text.php, 

http://www.jssm.org/vol9/n3/12/ v9n3-12pdf.pdf 

№ 3000 ῒҍ ῏ Ȃ

18 ΐ Ҭ ңҩ ῤ 6 ̂

3 ̃Ȃ Ҋץ ԅ ̆ ȁ ȁ

ȁ Ӳ ҹ4mmol/L ȁ3000 Ҭ ꜚ Ȃ ṿ

Ҋ̔ ꜚ 19.59- 20.16km/hȁ ꜚ 197- 207mL/kg/kmȁ Ӳ

ҹ4mmol/L 17.2- 17.7km/hȁ 67.1- 72.5mL/kg/minȁ

19.8- 20.2km/hȂ ꜚ ҍ

ӊ ῏ Ȃ ῤ ꜚ Ҋ ̆ ңҩ ӊ

Ҋ ҹ0.06km/hȂ Ӳ ҹ4mmol/L ҍ

ץ ꜚ Ȃ ̆ ҍ

Ӳ ҹ4mmol/L ҍ ꜚ ῏῏ ̆ ғ ץ

3000 Ȃ 3000 ᶃῈ ҹ̔y=0.646+0.626x+0.416z

̂R2=0.85̃ ̆ ̆yҹ3000 ̂km/h̃ ȁxҹ Ӳ ҹ4mmol/L

http://www.jssm.org/vol9/n3/12/
http://www.jssm.org/vol9/n3/12/
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̂km/h̃ ȁzҹ Ȃ ⱬ ңҩ ̂ Ӳ

ҹ4mmol/L ҍ ̃ ̆ ҍ ꜚ

ңҩ ̆ ꜚ Ȃ 

 

Brisswalter, J.; Legros, P. 

Daily stability in energy cost of running, respiratory parameters and 

stride rate among well-trained middle distance runners 

ΐ Ҭ ȁ

 

International Journal of Sports Medicine, 15 (1994), 5, pp. 238-241 

ᴨ Ҭ Ҭ

ҩᵣ ȁ ȁ ȁ ȁӲ ȁ № Ȃ

ױ 4 75%ץ ̂15.8¤0.2km/h)

Ȃ ῤ ҩᵣ ȁ ȁ

ȁ ȁ ₮ ̆Ӳ ӊ

̂0.5¤0.3,p<.025̃Ȃ ̆ ҩᵣ (0.2 -

10.6) ȁ ̂0.9- 8.8̃ȁ ̂0.7- 9.3) ̃ ₮ ҩᵣ

Ȃ ῒҬ ̂0.2- 2.6̃Ȃ ӊ ῏

Ȃ ֓ ̆ ȁ ȁ ȁ ȁ

ᴇ Ҭ ̆ ֓ ץ ᵀ ⅞

̆ Ȃ ҹѿ ̆

ᵖ ԍ Ҭ ̆ ҍ ₮ ҩᵣ

Ȃ 

 

Camus, G. 

Relationship between record time and maximal oxygen consumption in 

middle distance running 

Ҭ Ҭ ҍ ӊ ῏  

European Journal of Applied Physiology, 64 (1992), 6, pp. 534-537    

ⱴ800 ҍ1500 69 ᵣ Ғҙ ҍ

̂VO2max̃ӊ ῏ ԅ Ȃ ̆ ҍ ӊ

῏῏ Ȃ =f̂ ̃ ₱ ῏

̔ ̂1500̃ =698e** - 0.0145 ̕ (800m)=272e**-

0.011 ̕p<0.001Ȃѿҩ῏ԍ ꜚ Ὲ ⌠

ԅ ҍ Ὲ Ҭ̆ ѿ Ὲ ԍ ⱴ ̆

s/0.025ץ ₱ Ȃ ⌠ ҍ ⌠

῏̂p<0.001̃ Ȃ ҹ̆ =f̂ ̃₱

῏ ץ ҉ Ȃ 

 

Daniels, J.; Daniels, N. 

Running economy of elite male and elite female runners 

ȁ ꜚ  

Medicine and Science in Sports and Exercise, 24 (1992), 4, pp. 483-489 

20 ҍ45 Ҭ ᵬҹ Ȃ ԅ



ꜚ ω 2 ̆2014 
 

ȁѿ ↓ ҉ ץ̆ꜚ ӊ Ҍ

ӊ ȁ ȁ Ӳ Ȃ ̆ҍ ̆

ȁᵣ ғ ̆ ṿ Ȃ ꜚ

̆ ѿ ꜚ ̆ ᴪ

̆ᵖ ̂VO2max̃Ҋ Ὲ ᵣ ꜚ1Ὲ

VO2̂ ml/km/kg̃ ̆ ӊ Ȃ Ӟᴪ

̆ ̆ ꜚ ΐ Ȃ

̆Ῥ ΐ ꜚ ̆

ᴨ̆ל ҍ ᴨל Ȃ

800/1500 ȁ3000/5000/10000 ȁ ̆800/1500

ץ ̆ᵖ Ȃ ȁ

ҹ ᵌȂ ₮ ꜚ ᵞԍῖ

̆ ҹΐ ̆ Ӟ

№ ҩ ꜚ ΐ ⌠ ᵬ Ȃ ҹ̆

҉̆ ΐ ̆ᵖҌ ml/km/kgץ

Ӟ Ȃ 

 

Duffield, R.; Dawson, B.; Goodman, C. 

Energy system contribution to 1500- and 3000-metre track running 

1500 ҍ3000 Ҭ  

Journal of Sports Sciences, 23 (2005), 10, pp. 993-1002 

1500 ҍ3000 ̆ ᶫ

ҍ ᶫ ᶫ ᶛ Ȃ10 3000 ̂ 8ȁ 2̃ 14

1500 ̂ 10ȁ 4̃ ꜚ ⱴԅ Ȃ

ῤ ԅ ӟ ҍ1500 3000 ӟȂ ȁ

ṽ ȁ Ӳ ȁ ȁѿ֓ ף

ᶫ Ҭ ᶛȂ ԍ3000 ̆ ᶛ̂

ԍ ṽ ̃ᵣ ȁ ҉№≢ҹ86%ȁ94%̆ 1500 ҉↕ҹ

77%ȁ 86%Ȃ ԍ Ӳ ᶫ ᶛ̂ᵖ

p>0.05̃ ̆ ᶭ ṽ ₮ ᶛѿ ᵞȂ ҹ̆

╠ѿ֓ ԍ ֓ ԍ ᴆҊ ᶫ ᶛ

’Ȃ 

 

Ferley, D. D.; Osborn, R. W.; Vukovich, M. D. 

The effects of uphill vs. level-grade high intensity interval training on 

VO2max, Vmax, Vlt, and Tmax in well-trained distance runners 

҉ ҍ ΐ ꜚ ȁ

ҍӲ ῏ ȁҍ ῏ ῒ

 

Journal of Strength and Conditioning Research, 27(2013), 6, 1549-1559 

        ҉ ӟ ꜚ ⱬ Ҭѿ ̆ᵖ

ᵬҹѿ ῖ ̆҉ ӟ ץ ῀ ̆ ⱴץ ῒ

Ȃ ҉ ҍ

ȁҍ ῏ ȁҍ Ӳ ῏
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ⱬ̂ ҍ ῏ Ḡ ⱬ̃Ȃ 32 ΐ

̂ 27.4¤3.8ȁᵣ 64.8¤8.9kgȁ 173.6¤6.4cmȁ

60.9¤8.5ml/min/kg̃№ ⌠ ̂12ֲ ̃ȁ

̂12ֲ ̃ȁ └ ̂8ֲ̃Ȃ ҍ Έ

ῤ№≢ 12 ҍ12 ӟῤ ̆ └ ↕Ḡ ױז

ῤ Ȃ ╠ ȁҍ ῏ ȁҍ Ӳ

῏ ȁ ⱬ ᴇ ꜚ Ȃ 3¦2 №

ҩ № ̆ғ ҍ ӊ

̂p<0.05̃ Ȃ῏ԍ ꜚ ̆ ̆ ԍΐ

̆ ҍץ ῏ ̆ ҍ

ᴪ ⱬ ̆ᵖ Ҋ ̆ᴰ ᴪ֟

Ȃ 

 

Grant, S.; Craig, I.; Wilson, J.; Aitchison, T. 

The relationship between 3 km running performance and selected 

physiological variables 

3Ὲ ꜚ ҍ ӊ ῏  

Journal of Sports Sciences, 15 (1997), 4, pp. 403-410 

    № ѿ ѿ ↓ ҍ 3Ὲ Ҭ

ӊ ῏ Ȃ16 ΐ Ҭ- ̂ 22.4¤4.2ȁ

ᵣ 63.5¤6.2kgȁ 73.3¤6.7ml/kg/min ̃ ̆

ץ ױז ȁ3 ̂12.9ȁ14.5ȁ16.1km/h  

14.5ȁ16.1ȁ17km/h̃ ̆ ᴆҊ ȁ Ӳ

ᴆҊ ȁ Ӳ ᴆҊ ҍ ȁ Ӳ ҹ

4mM ҍ Ȃ ῤ200 3Ὲ ӟ̆ ᴇ ꜚ

’̆ῒҬ ҹ9.46¤0.74№ Ȃ Ӳ ᴆҊȁ4mM ᴆҊ

ᴆҊ №≢ҹ16.0¤1.8ȁ17.1¤1.9ȁ20.7¤2.1 

km/h̆ ֓ ҍ3Ὲ ̂19.1¤1.5km/h̃ Ҍ

̂p<0.05̃ Ȃ ֓ Ҭ ҹ ҍ3Ὲ ̂5% ̃

῏Ȃ ᵬҹ 3Ὲ ҹ Ӳ ᴆҊ ҍ

4mM ᴆҊ ̂ΐ ῏ rҹ0.93̃̆ ᴆҊ

ⱬ ̂r=0.86̃Ȃ ҍ3Ὲ ӊ

῏ Ȃ ᾝ № № ҹ̆ Ӳ ᴆҊ

3Ὲ ̆ ғ 3Ὲ

87%̆ ῒזᴋᵥ 3Ὲ Ҍᴪ Ȃ

ҹ̆ ѿ Ҭ̆Ӳ ᴆҊ

3Ὲ ꜚ Ȃ 

 

Halvorsen, K.; Eriksson, M.; Gullstrand, L. 

Acute effects of reducing vertical displacement and step frequency on 

running economy 

⁞ ᵝ ҍ  

Journal of Strength and Conditioning Research, 26 (2012), 8, pp. 2065-2070 

ᵣ ᵝ ҍ ̆ 16
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16km/h ףꜚ Ȃ ̆

VDȁSF ң ӗ Ȃ ѿ ץ ̆ ҹ ₮

ṿҍ ╠ ṿȂ ṿ ҹ ᵞ⌠ҩֲ ṿ 5% 10%Ȃ ֓ ṿ

ҹ ṿ Ȃ ’ ֓ ṿ ᴪ ף

ⱴ̆ ҩ ץ № ҍ Ὲ ᵣ ₮Ȃ ῏

Ȃ ̆ ᾝ № ̆VDҍSF ӗ ҍ ӊ ῏

῏ ̂0.28̃Ȃ№ ῏ ̆SFҍ ᵣ ӊ ῏῏ ̂-

0.19̃̆ VDҍ ӊ ῏῏ ̂0.16̃ȂVDҍSFӊ ̆

└ Ȃ ̆ ⌠ ⁞ Ȃ

ᵣ ⌠ ӊ ҍ ӊ ῏῏ Ȃ ̂

R200.07 0.12̃Ȃ ֓ ṿ ᵞ VDҍSFӗ Ҋ ̆

ᴪ ̆ᵖ ᵞ Ӟᴪ

ᵬ ᵞȂ῏ԍ Ҭ ҍ Ȃ 

 

Hanon, C.; Thomas, C.; Chevalier, J. M.; Gajer, Bruno; Vandewalle, H. 

How does VO2 evolve during the 800 m? 

800 Ҭ ᵥ ̙ 

New Studies in Athletics, 17 (2002), 3/4, pp. 61-68 

ץ Ԉ 800 ̆ 800 Ҭ

̔ 100 Ҭ ҉ ҍҊ Ȃ ̆ ץ₮ ⱳ

ӟ Ȃ ױ ̆ᶭ ץ 800

№ 3 Ҍ ̆№≢ҹ̔1̃╠315 ̆ ⌠ ̕2̃ 215

̆Ӟ 315- 530 ̆ Ḡ Ҍ ̕3̃ 270 ̆

ᵞ ⌠80%Ȃ ץ ₮ ѿҩ ̆ ꜚ ԍ

Ԋ ̆ᶏ ⌠ ̆ ғ Ȃ ץ ₮̆

ᵞ ̆ Ӟᴪ ⌠ Ҋ Ȃ 

 

Helenius, I.; Tikkanen, H. O.; Helenius, M.; Lumme, A.; Remes, V.; Haahtela, 

T. 

Exercise-induced changes in pulmonary function of healthy, elite long-

distance runners in cold air and pollen season exercise challenge tests 

‛ ꜚ Ҭ ӟ ꜚ ẫ ꜚ ⱳ

 

International Journal of Sports Medicine, 23 (2002), 4, pp. 252-261 

῏ԍẫ ꜚ ᴆҊ ⱳ

Ȃ12 ẫ ꜚ ⱴ Ȃױז ₮

ⱳ ҍ ̆Ҍ Ȃױז Ҋ Ҭ ԅ

ꜚ ̂ECT̃ ̆ ғ ҬӞ ԅ ꜚ

Ȃ ң Ҭ ӟ ̆ FEV1ȁPEFȁFVC FEV1/FVC

ṿ̆ Ȃҍ ꜚ╠ ̆FEV1 ‛ ᴆҊ ꜚ

10№ ̂p=0.028̃ 20№ (p=0.033) ṿ ⱴ ̆

Ҭ ꜚ 10№ ̂p=0.024̃ 20№ (0.010)

Ӟ ⱴ ȂFEV1 ṿ̂SEM̃ ̆ ‛ ᴆҊ ҹ+2.6

̂0.6%̃ ̆ Ҭҹ+2.7̂0.9̃%Ȃ ̆PEF ṿ ‛ ᴆҊ ӟ
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10№ ̂p=0.071̃ ҍ 20№ (p=0.0029)Ҋ ̆ Ҋ

10№ ̂p=0.060̃ 20№ ̂p=0.010̃ Ҋ (p=0.0076)ȂPEF ṿ

̂SEM̃ Ҋ ‛ ᴆҊҹ5.9̂1.0̃%̆ Ҭҹ6.0

̂1.8̃%Ȃ Ҭ ꜚ ⱴԅFEV1 ṿ̆

ҍ∆ ̆PEFṿ Ҋ ԅȂ ̆PEV1ṿ ꜚ Ҋ ץ ҹ

ꜚ ӟ Ȃ 

 

Hewson, D. J.; Hopkins, W. G. 

Specificity of training and its relation to the performance of distance 

runners 

Ғ ҍ ꜚ ӊ ῏  

International Journal of Sports Medicine, 17 (1996), 3, pp. 199-204 

Έҩ ̆ ԅ 119 234 ꜚ

̂59% Ȃ̃׆ Ғ ҍ ᶃ ꜚ ӊ ῏

Ȃ ꜚ ҹ26¤10 ̆ ꜚҒ ҹ800 -

̆ΐ ҍ ≢ ҕ 82¤7% ᶃ Ȃ ױז̆

ȁ ╠ ȁ ץ̆ ҹ ᵝ ⱬ ̆Ҭ ҍ

Ȃױז ⅞ ₮Ғ ̆ ῒ ‰

ꜚ Ȃ ԍ Ғ ꜚ ̆Ғ

ᵬ ̆ ᵬ ᵣ ꜚ ҍ Ҭ

’ӊ ῏ Ȃ ѿҩҍ ꜚ ῏ Ҭ ҍ

̆ ץ Ғ ꜚ Ҍ ᵬ Ȃ

̆ ꜚ Ҍѿ ҍ Ғ ῏ Ȃ 

 

Hoffman, R. L. 

Effects of training at the ventilator threshold on the ventilatory threshold 

and performance in trained distance runners 

ץ ԍ ꜚ ꜚ  

Journal of Strength and Conditioning Research, 13 (1999), 2, pp. 118-123 

Ҍץ ̆ ῒ ̆

֟ Ȃ № ᴪ

ץ ̆ ̆ ᶫ῏ԍ Ḥ Ȃῇ ΐ

ꜚ ҍ ̆ ҉

ȂῒҬ Έ ῤ̆№≢ ץ

3 20№ ̆ ץ

ѿ Ȃ ⌠ ҈ Ῥ ̆ ҈

₮ ̆ ҈ ῤ

Ȃ ̆ ѿ ױ ҈

̆ᵖ ̆ҍ ӟ҈ ᵌ̆ ӟѿ

ױ ᵞ ̆ ⱴ ’ ᵌ Ȃң

̆ ꜚ 36%Ȃ ̆ Ӟ ץ

Ҭ ѿ ̆ ғץҬ

̆ ץ Ȃ 
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Houmard, J. A.; Costill, D. L.; Mitchell, J. B.; Park, S. H.; Chenier, T. C. 

The role of anaerobic ability in middle distance running performance 

ⱬ Ҭ ꜚ  

European Journal of Applied Physiology, 62 (1991), 1, pp. 40-43 

ⱬҍҬ ꜚ ӊ ῏ Ȃ10 ΐ

ꜚ ̂5Ὲ ̔16.72SE0.2№ ̃ ꜚ ̆ 4

└ ῤ ԅ Ȃ ֓ ѿ ↓ ῤ ̂

ȁ ȁMargariaⱳ ̃̆ ғ ѿȁԋȁ ῤ200

҉ 5Ὲ Ȃ № ̆ Ҭ ꜚ Ꞌ

̂r̂ ̃=0.63̃ҍMargariaⱳ ̂W/kğ r(

)=0.18, ̕W̆ r( )=0.05̃ ץ Ҭ ᵣ 86%

̂p<0.05̃ Ȃ № ̆ ꜚ Ꞌ ⱬ̂

ȁⱳ ̂W/kg̃ ̃ҍ ⱬ( ̆ml/kg/min )ң ῍ Ȃ

֓ ̆ ΐ ꜚ Ҭ ꜚ ֟

Ȃ 

 

Houmard, J. A.; Hortobagyi, T.; Johns, R. A.; Bruno, N. J.; Nute, C. C.; 

Shinebarger, M. H.; Welborn, J. W. 

Effect of short-term training cessation on performance measures in 

distance runners 

Ả ꜚ  

International Journal of Sports Medicine, 13 (1992), 8, pp. 572-576 

14 Ả ̆ ᴪ 12 ꜚ

֟ ȂẢ ̆ Ҋ ԅ3ml/kg/min̂ ṿ¤ ̆

61.6¤2.0VS58.7¤1.8ml/kg/min,p<0.05̃Ȃ

Ҭ̆ ꜚ Ꞌ ᵞ⌠1.2№ (13.0¤0.5vs11.8¤0.5 min,p<0.001)̆

ғ ץ № ⱴ9 ⱴ(p<0.001)Ȃ ң ꜚ Ҭ̆

ץ № ⱴ11 ⱴ (p<0.001)̆ᵖ ꜚ

̂75ҍ90 ̃ ȂҌ ῒז ᵞ

( -5.1¤1.9) ̂-25.3¤2.6,p<0.05̃Ȃ ̂

̃ Ҍ Ȃҍ ̂- 4̃̆ ꜚ Ꞌ ҍ

₮ ᶛ ̂№≢ҹ- 9ҍ+6̃ Ȃ ֓ ̆

Ҭ ᵞ Ȃ Ҭ̆

ꜚ Ꞌ ץ ⌠ ̆ᵖ ῏ԍҊ

Ҍ Ȃ 

 

James, D. V. B.; Doust, J. H. 

Oxygen uptake during moderate intensity running: response following a 

single bout of interval training 

Ҭ Ҭ ’̔ѿ ↓  

European Journal of Applied Physiology, 77 (1998), 6, pp. 551-555 

8 ⱬ ̂ 25̂ 6̃ ̆ 1.79̂0.06̃ ̆

ᵣ 70.5̂6.0̃Ὲ ̆ ᵣ 12.5̂3.2̃̆ 62.9

̂1.7̃ml/kg/miñ ѿ ↓ ῤ ̆ ᾢ 1,ѿ
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2,72 3Ȃ ῤ ҹ1Ὲ / 6 800

̆ ѿ ӊҊ̆ῒҬ ӟӊ ҹ3№ Ȃ

1ȁ2ȁ3 ̆ ῤ 50%ץ 15№

15№ ₮ ᵣ ̆ ȁ ȁҺ ᵣⱬ Ӳ

Ȃ ᵣ ₮ ȁ ֜ Ȃ ╠

ҍ ץ̆┴ 1ȁ2ȁ3ӊ╠̆ ᵣ ҍ ̆

’Ȃ ῤ ┴ ̆ Ҭᵣ

Ҋ ’ Ȃ № ₮ ӊ

Ȃ ᵣ ҈ Ҭ ̆ Ӟ

Ҍ Ҍ Ҍ ᵣ ̆ғ

ⱳ Ȃ 1⌠ 2̆ ṿ ⱴ̆ ҹ

2.128(0.147) - 2.200(0.140)l/min, ҹ(125(17) - 132(16) / № ), Һ

ᵣⱬ 9(2) - 11(2)Ȃ ֜ ⱴ(0.89(0.03) - 0.85(0.04)) Ȃ

֓ ̆ᵄ ⱬ ̆ Ҭ ꜚҬ̆

Ȃ ғ ̆ ԍף ̆

≠ ̆ ѿ ץ ⱴ 31%Ȃ 

 

Jones, A. M. 

A five year physiological case study of an Olympic runner 

ѿ ᾥ ꜚ ԓ ҩ  

British Journal of Sports Medicine, 32 (1998), 1, pp.39-43 

̔ ѿᵝҕ ⱬ

̆ ғ ֓ ҍ3000 ꜚ Ȃ ̔

1991- 1995 ԅѿ ᵀȂῒҬ ᵣ №ȁ

ȁ ꜚ ȁӲ Ȃ ̆ Ȃ

Ҭ ⅞ȁ ҍ Ȃ ̔ 1991- 1993

ӊ ̆3000 ԅ8%̆ ׆ ץ ̆ Ḡ Ȃ ̆

1991׆ 73ml/kg/minҊ ⌠1993 66 ml/kg/minȂ

ҩ Ҭ ̆ Ӳ km/h 15.0׆ ⱴ⌠18.0km/h̆ 16Ὲ

/ Ҋ 53ml/kg/min׆ ⌠48ml/kg/minȂ

ⱴ̆ᵖ ꜚ ⁞ ᶏ

ⱴԅ̆1991׆ 19.0Ὲ / ⌠ԅ1995 20.4Ὲ / Ȃ ̔

3000 Ҍ Ȃ ғ̆ ῃ

⅞̆ ⱴ҉ ᵣ ̆ ᵣ ̆ ȁӲ

ṿȂ ᵣ ֓ ԅ ꜚ ̆ ғ

3000 Ȃ 

 

Karp, J. R. 

Heart rate training for improved running performance 

ҹ  

Track Coach (2001), 158, pp. 5035-5039 

ҹ ᵣ ̆ ᴪץѿ ⱴȂ ҉̆ ӟ ҍ

ѿ ῏ ̆ ̆ Ȃ ̆ң

῏ ↕ ҹ ԅ̂ ⱴ⌠ѿҩ ̃Ȃ ԍ ⱬ̆ ץ



ꜚ ω 2 ̆2014 
 

Ȃ ᵬҹץ ꜚ Ȃᶛ ̆ ꜚ

ץ̆ ᴪ֟ ̆ ץ

̆ ↕ ᴪ ᵞȂ ң ‗ ̆ ѿ

≠ ꜚ № Ȃ ץ 220⁞

Ȃᶛ ̆ѿ 20 ֲ ҹ № 200 ̂220- 20̃ ̆

ғ70- 80% 140- 160 / № Ȃ ԋ ᵀ

≠ ꜚ Ȃ ₮ ױֲ̆ ҹ

Karvonen Ȃҹ ꜚ ̆ ӗץ № ӊ╠ ⁞

Ȃ Ῥⱴ҉╠ ӗ Ȃ ҍ ӊ

ҹ Ữ Ȃ ҉ ᶛ Ҭ20 ֲ ҹ50 / №̆

Ӈ70- 80% Ữ ץ ҊῈץ ⌠̔ Ữ =̂220-

20̃ - 50=150 / №̆ ᵞ = (150¦0.70)+50=155 / №̆ =̂150¦

0.80̃+50=170 / №ȂKarvonenῈ ῒ ⌠ ̆ ҹ ѿῈ ץ

ҍ ꜚ ῏ Ȃᶛ ̆75% Ữ ԍ75%

Ȃ ѿ ̆ᵬ ץ ⌠Ғ ̂ ҍ

ȁ ȁ ̃Ȃᵬ ᶫԅ῏ԍ ᵬҹ

Ḥ Ȃ 

 

Karp, J. R. 

ñI canôt catch my breathò: lungs and distance running performance 

ľ Ҍ҉ ԅĿ̔ ⱳ ҍ  

Track Coach (2005), 175, pp. 5577-5579 

╠ֲ ̆ Ҍᴪ └ ⱬ ꜚ ⱬ̆ ῒ ԍ

ֲ Ȃ └ᶭ ԍ ҍף ̆ᵄ ꜚҍ

ѿ Һ Ȃ ױ ᵬ ̆ Ӈ ᴪ ҹ ꜚ

̆ ᴪ ̆ ᴪ Ȃᵖ ̆ҕ ҉

ꜚ ҹ ̆ Ȃ ᵣ ⱬ̆

ᵣ ̆Һ ⌠ ᵣᵣ ̆ᵣ ֲᴪ

ⱳ Ȃ ⱬҍ ӊ ῏ Ȃᵖ ̆ ῤ

Ȃ ῀ ᶷ Ȃ ᶷ ᵬ

ҍ ₮⌠ ̆ῒҬ ꜚ Ȃ

Ҭ̆ ᾟ№ ̆ ѿץ Ȃ

ᾟ№ ץ ₮ Ȃꜚ ῤ

⌠ꜚ Ҭ ⱬ ̂ ҹ № ̃Ȃ ֲ ҌẠᴋᵥԊ

̆ꜚ Ҭ ҍ ҹ97- 98%̆ № ҹ100mmHgȂ

ԍẫ ̆ ᶏ ̆Ӟ Ḡץ Ȃꜚ

ᵞ̆ ꜚ Ҍᴪ Ȃᵖ ̆ № Ҋ ҹ 70mmHg

̆ꜚ ᴪҊ Ȃ ’ ̆

ΐ ҉ ̆ ѿ֓ΐ ꜚ ᵞ ᴨ

ⱬ ꜚ ҉ Ȃҍ Ҍ ̆ ҹ ̂ ̃Ҍ

ᴪ ֟ Ȃ ̆ ᴪ └ᴨ ⱬ ꜚ ꜚ ̆ ֓

ᴨ ⱬ ꜚ ף ̂ ₮ ȁ ȁ

ᵣȁ ̃ ҹ ⱬ̆ ֓ ⱬ ⌠ ᴰ

ⱬ̆ Ḇᶏ ᾟ Ȃ ̆ ᴪץľ Ŀ
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└ ꜚ ̂ ̃ Ȃᵖ ῒז ⱬ ⌠

ᴰ ⱬ ̆ ѿҩ Ȃ 

 

Karp, J. R. 

An in-depth look at VO2max 

῀№  

Track Coach (2007a), 180, pp. 5737-5742 

№ Ȃ ̆

ҹ ⱳ ̆ ҹ Ȃ ҹ ץ

ᴇѿҩֲ ᶃ Ȃ ᾣ ᴨ

Ҍ ̆ᵖ ץ ╠ ᴆȂ ṿҌ

̆ ꜚ Ҍᴪ ̆ ῒ Ҭ ̂800- 3000 ̃

̆ ҹ ֓ ̆ ᴪ ⌠ 100% Ȃ

ԍ ≠ Ȃ ̆ ᵣ Ҭ

Ȃ ⌠ ѿ ̆ᵬ Ҋ῏ԍץ₮ ₃ҩ ̔1.

ָӇ‗ ̙2̆ Ҭ ̆ └̙3. ᵥ

̙4. ᵥ ̙5. ᵥ ̙ ꜚ ץ

̙7. ץ ꜚ̙ 

 

Karp, J. R. 

An in-depth look at running economy 

ꜚ ῀  

Track Coach (2008), 182, pp. 5801-5806 

ꜚ ץ ꜚ Ȃ

Ӳ ᵬ ̆ ҹ ѿ

ꜚ Ȃᶛ ̆ң ΐ

̆ᵖ 7:00 ꜚ ̆ Aᶏ 70% ̆ Bᶏ 80%

Ȃ A ̆ ̆ ԍA ΐ Ȃ ̆

A ⌠ҍB Ꞌ ̆↕ ץץ Ȃ ץ

ѿץ ꜚ ̆ῒҬ ⱬ └ȁ ȁ

ᵣ ȁ ȁ ҍ ⱬ ’Ȃ ꜚ ⱬ └

̂ Ҋ ᵝ ҍ ̃̆ ז ꜚ

ᴪ ΐ Ȃ ̆ΐ ᶛ ꜚ ̂ῖ

̃ ᴪΐ ̆ ҹ ԍ ꜚȂἝ

֒ҍ ḇ ֲ֒ѿ ׆̆ ╩ ҉ ̆ ȁҊ Ҍ ̆ ΐ

ꜚ ̆ ҹ ᶏ ᵣ Ȃ

Ḡ ѿ ҹ ̆ᵖ ԍ ҈

̂ ԅ ̆ Ӳ ̃ Ғ Ạ⌠

Ȃ ̆ΐ ⱬ ꜚ ᴪΐ

̆ ѿ ױ ₮ ̆ ₮

̂ 70 ̃ ᴪ Ȃ Һ ׆ ᵣҍ

ⱴ ̆ң ᴪ ᴆҊ ⌠ⱴ Ȃ

ץ ꜚ Ạ⌠ ̆ ̆ ꜚ

ѿ Ȃ ѿ ҹ
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ꜚ̆ ᴪ תּ Ȃ ̆

ץ ⁞ ᵣ ̆ ̆ ҍ ꜚ

ᵄ Ȃ 70- 75 ̆ ᴪ ҹ

ꜚ Ȃ ԍ ҍ ̆ ץ

Ҍᴪ ꜚ ֲ ⱴ Ạ⌠ ꜚ ΐ ̆

ΐ ꜚ ̆ ̆ ץ Ҍ ᴴ ’Ҋ

ꜚ Ȃ ԅ ץ ̆ ̆ ̂ Ӳץ

20- 30№ ̃ҍ ̂ 2 4- 6 4 ̃

ץ ꜚ Ȃ ѿ Ҍ ̆ ҹ ҍӲ

ԅ̆ץᴋᵥ ꜚ Ӟ Ȃ ̆Ҍ

Ӳ ⌠Ạץ ⱴ ꜚȂ Ҭ ̆ѿҩ

Ạ⌠ ֟ ⱬ ≠ Ȃ Ạ⌠ ⱴΐ ̆

ῒҬ ѿ ̆ ѿ תּ ҍ Ҭ̆ ѿ

ⱬ Ȃ ̆ ⱳ ץ

ꜚ ̆ ᵬ └Ȃ ̆ ꜚ ῤ

Ҭ ⱴ ӟ ̆ ץ Ȃҍ Ҍѿ

̆ ᶷ ԍⱳ ⱬ ̆ ᶷ ԍ Ȃ

ӟ ῤ Ҭ̆ᴪ ҍ Ȃ

ץ Ȃ 

 

Karp, J. 

Chasing Pheidippides: the science of endurance 

̔ ⱬ  

Modern Athlete and Coach, 47 (2009), 3, pp. 10-13; also in: New Studies in 

Athletics, 24 (2009), 4, 9-14 

ⱬ Һ ᵣ Ҋ₃ץ ̔1. ̆2. ף.3̆ ̆4.

Ȃ1. ̔ ⱬ Һ ₮ ҍ

Ȃ ᶷ ̆ ̆ ̆↕ ץ ₮

ȂῒҬ ⱬ ѿҩ ᶷ ᵣ Ȃ

̆ ⱬ ѿҩ ̆ ץ

̆ ↕ ѿ ҹ ⱬ ꜚ ꜚ Ȃ

2. ̔ ѿ ⌠ Ҭ̆↕ᴪ ≠ ҹ ᶫ Ȃ

Һ ‗ԍ ᵣҍ Ȃ

̆↕ ׆ ᵣ ᴪ ̆ῒҬ

ᵣῤ ҍ ף ῏ Ȃ ᵣῤ Ӟ ‗ ⱬ ѿҩ

̆ ҹ ῤ ֟ Ỳ ᵬ ATP֟ ⌠ ᵬ

Ȃ ̆ ₮ ҍ ҍᶏ ’ ⱬ̂

̃ № Ȃ ֲ ҹ

ᴇѿҩֲ Ȃ3.ף ̔ ⱬ ⌠ѿ֓ף

̆ῒҬ Ӳ ҍ ‖ ⱬȂᶛ ץ̆ ̆

Ӳ ᴪ׆ ῤ ̆ Ȃ ץ ꜚ ̆ ף

̂҈ ҍ ᴰ ̃ Ҍ҉ ҬҘ ֟ ̆ ᴪ

ⱴᶭ ԍ ֟ ATPȂ ̆Ҙ Ӳ ̆ ғӲ

ԍ ̆ Ӳ ₮ ȂӲ ᴪᶏ ҍ Ҭ
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̆ ף Ҭ ҍ Ꞌⱴ▲ȂӲ Ȃץ ѿ

ꜚ̆Ӳ ᴪ ῒ Ȃ ҹ ѿ

̆ ҬӲ ᴪ Ӎ ⱴȂӲ ң ӊ Ҭ

̆ѿ ῃ ᶫ ̆ ѿ ҍ ῏ ף

̂ ף ̃Ȃ4. ̔ ֟ ⱬ ᴪ Ȃ

ᾢ̆Ҭ Ḥ ⌠ ꜚ ᾝ̆ ꜚ ᾝᴪּת

̆ ꜚ ᵝȂ Ḥ ⌠ ꜚ ᾝ ̆ Ә ↕

ᴪ ⌠ Ȃ ᴪḆᶏ ₮ ̂ ҹ

̃̆ᵄ ῀ ̆ ׆ Ҭ ₮Ȃ ѿḤ ̆

ҹꜚᵬ ᵝ̆ ᴰ ῀⌠ ҬỮ ῤȂ ̆

׆ Ҭ ₮ ̆ ῀⌠ ̂ ꜚ ҍ ̃ ̆ ҍ

Ȃ ̆ ꜚ ҍ Ȃ ҍ ̆

ѿ - ׆ ꜚ ᵝ ̆

ᵝ Ȃ ̆ ҍ ꜚ ̆ Ȃ ̆ ῤỮ

ATP№ № ̆ № ῤ ̆ Ḇᶏ Ȃ 

 

Klein, R. M.; Potteiger, J. A.; Zebas, C. J. 

Metabolic and biomechanical variables of two incline conditions during 

distance running 

ң ᴆҊ ף ҍ ⱬ  

Medicine and Science in Sports and Exercise, 29 (1997), 12, pp. 1625-1630 

ᴆ ꜚ Ҭ ₮ ף ҍ

ⱬ ᵬ Ȃ6 ΐ ̂4 ȁ2 ,

27.2¤7.8 ̆ 63.7¤7.5mL/kg/miñץ

3 ҹ35№ ꜚȂ ѿ ̂ └ ̃ ҹ0%Ȃ ң

̆ғ 5- 15№ ̂ Ã ҍ20- 30№ ̂ B̃ ң ꜚ

Ҭ̆ ҹ5%Ȃ ̆ ȁ ȁ

№ ȁRER Ȃ Ἕ ȁ ꜚ ȁ

ȁ ẁ ȁ ῏ ȁ ῏ ’ȁ

┴ ȁ ꜚҬ ῏ ’ Ȃҍ

└ ̆A Ҭ ̂+18%̃ ȁ ̂+11%̃ ȁ №

̂+24%̃ ȁRER̂ +8%̃ ̆ҍB Ҭ ̂+19%̃ ȁ

̂+10%̃ ȁ № ̂+25%̃ ṿ҉ ₮ Ȃ ꜚ

Ҭ̆A ҍB ӊ ṿ ȂҌ ꜚӊ

̆ ⱬ Ӟ Ȃ ֓ ̆ ẁ

ᵥ̆ 35№ ꜚ Ҭ Ȃ ғ̆ 10№

5% Ҭ̆ ꜚ └ Ȃ ̆ 10№ 5%

̆ Ῥץ ꜚ Ҭ̆ ҍ ⱬ

Ӟ Ȃ 

 

Kutsar, K. 

Some physiological aspects of middle distance training 

Ҭ ѿ֓  

In: J. Jarver (ed.), Middle distances: Contemporary theory, technique and 
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training (pp. 56-57). Mountain View: Tafnews Press, 1997; first published in: 

Modern Athlete and Coach, 30 (1992), 3, pp. 38-40 (title: Some physiological 

aspects of middle distance running) 

└ Ҭ ⅞ ̆ Ȃ

ᵞ̆ ⱬ ⱴץ Ȃ 

 

Lake, M. J.; Cavanagh, P. R. 

Six weeks of training does not change running mechanics or improve 

running economy 

Έ Ҍᴪ └  

Medicine and Science in Sports and Exercise, 28 (1996), 7, pp. 860-869 

Έ ╠ ̆ ҍ ꜚ ̂ ̃

Ȃ15 3.36m/sץ҉ 10№ ꜚ̆

ԅ ἝȂ ҉ ꜚ ҍ

Ȃ ױ №⌠ ҍ └ ̆ Ҭ Ҍ ᴋᵥ

ῤ Ȃᴋᵥѿ ꜚ ╠ȁ ӊ ₮

Ȃ └ Έ Ȃᵖ ̆

̂57.7¤6.2vs61.3¤6.3ml/kg/miñҍ ꜚ

₮ ̂p<0.01̃ Ȃ ≠ №

̂71.6¤7.9vs69.3¤6.9%̃ҍ ̂169¤15vs161¤15/№ ̃

ᵞ̆ᵖ ̆

̂41.0¤4.5vs42.4¤4.3ml/kg/miñ̂p<0.05̃ Ȃ ꜚ

ᵬ ̆ ⱬ ᵬ Ȃ

ⱬ Ȃ 

 

Lemberg, H.; Nurmekivi, A.; Maegi, T.; Nirk, A. 

A simple guide to energy-based selection of training means in distance 

running 

Ҭץ ҹ  

In: J. Jarver (ed.), Middle distances: Contemporary theory, technique and 

training (pp. 61-63). Mountain View: Tafnews Press, 1997 

└ Ҭȁ ⅞Ҭ ѿҩ ҹ Ҍ

ᶫ ̆ ᵥ ҩ Ȃᵬ Ҭ׃ ԅ ᶏ ץ

ᵬҹ ‰̆ ‗ ѿ Ȃ 

 

Loftin, M.; Warren, B.; Mayhew, J. 

Comparison of physiologic and performance variables in male and 

female cross-country runners during a competitive season 

ȁ ꜚ ҍ ꜚ  

Sports Medicine, Training and Rehabilitation, 3 (1992), 4, pp. 281-288 

ѿ ᴝ 5 ҍ5 ╠ң ҍ҂

ⱴԅ Ȃ № ҍ № ̆ ҍ ≢

ҍ ȁᵣ № ꜚ Ȃ

ᵣ Ҋ ȁ ᵣ ⱴȁ ⱳ ȁ
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ⱴ ԍ ȂῒҬ ⱳ ҍ ꜚ

ᵣ ̂ ץ̆̃ ⱴȂ

̂214 / № ̃Ҭ̆ ץ ₃ ≢ Ȃ

Ҭ̆ ȁ ̂ml/min/kgᵣ ̃

⌠ ̆ ғ Ꞌ ̆ ҹҍ╠ ̆

ױ ꜚ Ҋ ԅ5ṐȂ ᵣ ȁ ᵣ ҍ ӊ

Ҭ ῏̂ ҹr=0.48~- 0.71̃Ȃ ̆ ᵣ ȁ ᵣ ̆

214ץױ / № Ҭ Ҋ ԅȂ 

 

MacDonald, R. 

Heat acclimatisation strategies for endurance athletes 

ⱬ ꜚ  

Modern Athlete and Coach, 40 (2002), 1, pp. 38-41 

῏ԍ ̂ ȁᾣ ȁᵬ ȁ ᷅

̃̆ ѿ֓ ԑ‖ Ȃᵖ ̆ ѿ ץ ̆

ᵬҹ ҩ ⅞ ѿ №̆ ᴪ ҹ

Ȃ Ҭ ץ ̆ῒҬѿ Ȃ

ѿ ̆ῒ ᵌ Ҭ ᵟȁ ̆

ҬҽⱲ Ȃ ᴪ ѿҩ ̂

̃Ȃ ԋ ↕ ⱴ ӊ╠ Έ Ȃ ꜚ

ң ̂ ᵣ ⌠39£̆ ғ

ѿ └ 20№ ̃Ȃ ̆ ѿ ̂

60№ ⱴ⌠90№ ̃Ȃ ֓ ӊ ̆ ꜚ ץ

Ғ ῤ ̂ Ҭ ꜚ ̆3¦2¦200 ¦26

¦60 ̆ 5№ ̃Ȃ ѿ ῤ ץ ѿ Ҭ ‴

Ȃ ҈ ≠ 14 ⅞Ȃ

̆ ̆ 14 ̆ ғ Һ ҹ╠

3- 6 ̆ ⅞ 14 Ҍᴪ Ȃ ̆ 14 ғ

ץ ҹ ̆ ῃ

̂ ⌠ ᵣ ҍ Ҍץ ᶛ ̃Ȃ ԍ ֓Ҍ ָӇ

ᴆҊҌ ꜚ ̆ ѿ֓ ᾟ

Ȃ ԍ ѿ ΐ Ԉ ̆

ץ ֲ ᵬҹѿ ꜛ ̂ ҍ Ҭ ȁ

ȁⱴ ȁⱴ ̃Ȃ ⱴ ᴪ └ ᵣ Ȃ

└̆ ᴪᶏ ᵣ ғ ̆ ᴪ ₮

ҍᵣ Ȃ ᴇ╠ ׃ ⅞ ̆ᵬ ⱬ ꜚ

Έ ⅞̆ᵖ ⅞̂14 ̃ ᴪҹ ꜚ

̆ ֓ ꜚ ̂ ȁ ̃ ᾛ

ῒז Ȃ ѿ ⅞̆ ԍ

ꜚ ̂ ȁ ̃̆ ҹױזҌֽ ᴆ̆ ғ

ᶏῒ ’ ̂ җ ȁ ȁ ‴ ̃Ȃ ԍ

ѿ֓ ꜚ ̆ҍѿ ӞҌ ̆

ֲ ץ ҹѿ ̆ ץ

ѿ Ȃ ꜚ ̆ ᴪ ┬
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̆ ᴪ ᵣ ⱬғ ꜚ ץ̆

Ȃ ғ ӊ Ӟ ꜚ └ᵬ ⁞ ̆

ⱴҌ ҉ Ȃ 

 

Maffulli, N.; Testa, V.; Lancia, A.; Capasso, G.; Lombardi, S. 

Indices of sustained aerobic power in young middle distance runners 

Ҭ ꜚ Ḡ ⱬ  

Medicine and Science in Sports and Exercise, 23 (1991), 9, pp. 1090-1096 

16 ⱬ ꜚ ԅ ̆ ȁӲ

ȁ ṿ̆ ҍ ҍ ӊ

ץ̆ Ӳ Ȃ ȁ ȁ ȁ Ӳ

̂ ѿ ’Ҋ Ҍ ṿ̃ӊ ΐ ῏῏ ̆ ҹr

ҹ0.82- 0.90Ȃ ῏ ҬӲ ҍ

₮ ṿȂҍ ⱬ ꜚ ᵌ̆

ꜚ ⱬ ױז ѿ № ₮ Ȃҹ

ꜚ ̆ ץ ⌠ ѿ ҬȂ 

 

Magness, S. 

The fallacy of VO2max 

 

New Studies in Athletics, 24 (2009), 4, 15-21 

ᶏ ᵬҹ ᴇ ꜚ ⱬ ̆ҍ

ᶏ ᵬҹ ῒז ⱬ ꜚ ⅞ ₮ Ȃ

ᾢ 20ҕ׆̆ 20 ף ̆ ᵬҹѿ ̆ᵬ

ԅҹָӇ ѿ ᵣ ꜚ Ҭ Ȃ ѿ

╠ ̂ ῒ Ҭ └ ̃̆ Ῥ ᴇ̆ץ

Ҭ Ȃ ץ̆ ҹ ᴪ

Ҍ ֲӊ ₮ ̆ ӊ ̆ Ӟ

ꜚ Ҍ ⌠ ᵬ ̆ᵬ ҹץ ῏

Ҍ ѿ ᶃ ┬ ̆ Ṝ Ȃ ᶏ ᵬ

₮ ז̆ ҹָᴪ Ӈ ѿҩ Ҍᴪ

̆ Ҭ ̆ Ҋ ғ֟ Ҍ

̆ ҍ ꜚ Ҍΐ ῏ ҉̙ 

 

McConell, G. K.; Costill, D. L.; Widrick, J. J.; Hickey, M. S.; Tanaka, H.; 

Gastin, P. B. 

Reduced training volume and intensity maintain aerobic capacity but not 

performance in distance runners 

⁞ ҍ Ḡץ ꜚ ⱬ Ҍ Ḡ  

International Journal of Sports Medicine, 14 (1993), 1, pp. 33-37 

̆ ԍ ꜚ ̆ Ḡ ╠ Ҋ ᵞ70%

ғ̆ Ḡץ ҍ5Ὲ Ȃ

ᵞ ҍ ̆ ꜚ Ȃ10

ᵣ ’ ̂ ҹ63.4¤1.3ml/kg/miñ ꜚ זץ
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ӟױ ԅ ̂71.8¤3.6Ὲ / ̃ҍ ̂ 76%>70%

̃ Ȃ ̂- 66%̃ ȁ ̂- 50%̃ ȁ ̂

<70% ̃ 4 ᵞ Ҭ⁞ Ȃ 4 ᵞ

Ҭ̆ ҉ Ḡ Ҍ Ȃ ׆ ҍ

Ҭ ₮ ȁ Ȃ ҉ ӟ ȁ

ȁ Ḡ Ҍ ̆ᵖ ̆ ӟ PERȁ4№ 95%

̂8.39vs9.89mmol/l̃ Ӳ ᵞ Ҭ

Ȃᵀ ₮ ᵣ № Ӟ ⱴԅ̂10.4vs11.8̃̆5Ὲ 4׆

16.6¤0.3№ ⱴ⌠4 ᵞ 16.8¤0.3№ ̂12 ̃Ȃ

10 Ҭ 9 4 ᵞ Ȃ Ҋ̆ ԍ ֓

̆ ҍ ᵞԅ̆ᵖ ⱬᶭ Ḡץ ᵟȂᵖ ̆

4 ᵞ Ҭ̆ ԍḠ 5Ὲ Ȃ 

 

Morgan, D. W.; Daniels, J. T. 

Relationship between VO2max and the aerobic demand of running in 

elite distance runners 

Ҭ ꜚ Ҭ ҍ ӊ ῏  

International Journal of Sports Medicine, 15 (1994), 7, pp. 426-429 

Ҭ ꜚ ҍ ꜚ Ҭ

̂ ̃ӊ ῏ Ȃ ѿ ’̆ ҹ 1994

ᾥ ̆ ԅ22 ̂ ҹ27¤2 ̆ ҹ178.6¤6.8̆ᵣ ҹ

64.1¤5.6Ὲ ̆10Ὲ ҹ28.89¤1.05№ ̃ ҍ ꜚ

Ҭ Ȃ 4ץױ ̂4.47- 5.50m/s̃ 6№

ץ̆ꜚ ꜚ Ҭ ’Ȃ № ꜚ 2

№ ᵣ Ҭ Ȃ ֓ ṿץ ԍ

̆ ₮ ṿȂ ֓

┴̆Ḃ Ȃ ԍѿ ̆

ץ Ҍ ѿ ҍ ̆ ץ

ᶏ Ȃ ̆ ҍ ꜚ Ҭ №≢ҹ

75.8¤3.4ml/kg/minȁ184.6¤8.6ml/kg/kmȂ ῏ № ̆

ҍ ӊ ῏ ῏ ̂r=0.59;p<0.01 ̃Ȃ ֓

̆ ꜚ ᴨ ӊ ̆ ҍ

ӊ ῏῏ Ȃ 

 

Morgan, D. W.; Craib, M. 

Physiological aspects of running economy 

 

Medicine and Science in Sports and Exercise, 24(1992), 4, pp. 456-461 

῏ԍ ꜚ ̆ ꜚ ᴪ

̆ ғᴪ ֲ ꜚ └ Ȃ Ҭ ꜚ

ҩᵣ ȁᵣ ȁ ȁ ȁ ȁ ≢ȁ ҍ

ⱬȁ ȁ Ȃ ԍ Ҭ ῒ ꜚ ӎ

῍ ѿ ̆ ̆ ≢ȁ ᴆ̆ץ

ᵬ̆ץ ҍ Ҭ ⌠
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̆ ғ Ҭ ѿ Ạ₮ Ȃ 
 

Nurmekivi, A.; Lemberg, H.; Maaroos, J.; Lusti, .; Jürimäe, T.  

Running performance and aerobic working capacity in female runners 

ꜚ ҍ ᵬ ⱬ 

Medicina Dello Sport: Rivista Trimestrale Della Federazione Medico-Sportiva 

Italiana, 51 (1998), 2, pp. 221-225 

ѿ Ҭ- ꜚ Ҭ ΐ

ף Ȃ20 ̆ ҹḴӏ -ҕ ̆ № ҈ ̆№

≢ ̂Ã 400- 800 ̆8ֲ̂̕B̃ 1500- 3000 ̆7ֲ̂̕C̃ ̆5

ֲȂ ҹ13Ὲ / ꜚ Ҭ ȁ ȁ ꜚ

ԅ Ȃ /Ὲ ѿ A Ҭ ᵞ̆ C Ҭ

̂52.0¤2.6-59.9¤2.4ml/min/kğp<0.05- 0.01̃Ȃ ῤ ᵝᵣ

A Ҭ ᵞ̂p<0.05̃ ̆ғ ᴆҊ̆ C Ҭ

ᵞ ̂p<0.05̃ Ȃ /Ὲ ҍ ꜚ

C Ҭ ᵞ̂p<0.01̃ ȂA Ҭ ҍ

ꜚ ӊ ῏̂ ҹr=- 0.65̆p<0.05̃ Ȃ B Ҭ̆

̂ /Ὲ № ̃ҍ ꜚ ӊ ῏̂r=0.90̆p<0.01̃ Ȃ

C Ҭ̆ᵣ ꜚ ֟ ̂r=- 0.94̆p <0.01̃Ȃ

῀ ֽ̆B Ҭ ץ ꜚ

Ҭ 94.9%Ȃ ̆ ҹ̆ Ҭ- Ҭֽ̆ ꜚ

ץ ҉ Ҭ ꜚ ’Ȃ 

 

Padilla, S.; Bourdin, M.; Barthelemy, J. C.; Lacour, J. R. 

Physiological correlates of middle-distance running performance 

Ҭ ꜚ ῏  

European Journal of Applied Physiology, 65 (1992), 6, pp. 561-566 

ҹ ⱳ ⱬ ᵬҹҍ ≢ ῏ ꜚ ̆ 1500 ҍ

300 ꜚ ̆ ₮ң Ҭ ̂24 ȁ14 ̃Ȃ ₮ ҍ ꜚ

῏ ̆ Ҭ ѿ ≢ ꜚ

Ȃ ╠ ңҩ ῤ̆ ҍ ꜚ ’

Ȃ ᾛ ᴆҊ Ḡ ̆ 1500 - 3000

va, x¦Av/va, ᶛ̆ ѿ Ȃ ԍ

ѿ ̆v=va,max(tva,max)Ȃ ңҩ Ҭ̆va,maxҍ

῏Ȃ ₮ ѿ Ҋ ῏ ̆ ȁ Ҭ ᵌ Ȃ

ҍtva,maxӞ ₮ Ȃ ȁ Ҭ ₮ ҍ ᵣ ӊ

῏ Ҍѿ Ȃ ΐ ᵣ ’Ҋ̆ ꜚ

10̕ ױ ᵞ ᵣ ԅ Ȃ ң Ҭ̆

ꜚ ҍ ῏ ̆

̆ ₮ ᵞ ’ Ȃ ң Ҭ̆ ֓῏ Ҍ Ȃ ΐ

’Ҋ̆ҍ ̆ ᴪ va,maxȂ ̆ ȁ ң

≢ӊ ԍ / ῏ Ȃ 

 

Ramsbottom, R.; Williams, C.; Kerwin, D. G.; Nute, M. L. G. 
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Physiological and metabolic responses of men and women to 5-km 

treadmill time trial 

ȁ 5Ὲ ꜚ ҍף  

Journal of Sports Sciences, 10 (1992), 2, pp. 119- 129 

╠ֲ 5̆Ὲ ҍ ԍ 4mM Ӳ

ӊ ῏ Ȃ ̆ ῏ԍ 5Ὲ Ҭҩᵣ

Ḥ Ȃ ̆ ӟ̆

ⱬ ̂9 ȁ8 ̃ 5Ὲ Ҭ ҍף Ȃ

ҹ 18.77¤1.27 № ̆ ҹ21.80¤1.98 № Ȃ

҉̆ ҹ17.68¤0.39 № ̆ ҹ20.70¤2.16 № Ȃ

ӟ Ҭ̆ ȁ ≠ 90% ȁ82% ȁ

98% ғ֟ ᵌ Ӳ Ȃ ֓ΐ ѿ ȁ

5Ὲ ꜚҬ ₮ ᵌ ҍף ̆p Ҭ̆

5Ὲ Һ ױז Ȃ 

 

Rolim, R.; Santos, P. 

Stress intensity evaluation in cross country running for elite young 

athletes 

ꜚ Ҭ ⱬ  

In: J. T. Viitasalo, The way to win: proceedings of the International Congress on 

Applied Research in Sports held in Helsinki, Finland, on 9-11 August 1994 (pp. 

247-250). Helsinki: Finnish Society for Re- search in Sports and Phys. 

Education, 1995 

῏ԍ ꜚ № ̆

Ҭ ⱬ ҍף ᴨל №ҍ ӈȂ 8 ꜚ

Ҭ ̆ ױז ӄ Ȃ ֓ ҹ12.51(¤0.38)

̆ᵣ ҹ 38.6 (¤4.8) Ὲ ̆ ҹ 150̂ ¤5.8̃ ȂҬ ∆

3 Ȃ №ҹңҩҌ № 1̔. ̔

⅞̆ ꜚҬ Ӳ ̂BL̃ ҍ ̂HR̃

ṿȂ2. ̔a)1500 ̂ᶏ Sport Tester ̆ת 5

̃̕ b)500 ̆ῒҬ№ ԍ 1500 Ҭ 500

̕c)1000 ̆ῒҬ№ ԍ 1500 Ҭ 1000

Ȃ ҈ҩ ѿҩ Ҭ ̆ғ ң ӊ 48 ̆

Ḡ Ữ ץ Ȃ ̂ ҍ ̃Ҭ̆

5№ ҍ 10№ ׆̆ ̆ YSI 1500 ꜚ№

Ӳ Ȃ ҹ 1̔. ѿ

ⱬ Ȃ2. ѿ ꜚ ̆ ̆ ᵣҬ

Ȃ3. ᵬҹᵣ Ҭױ ̆ ̆ғ

ȁ ȁ ᴆ ⱴץ Ȃ 

 

Svedenhag, J.; Sjoedin, B. 

Body-mass-modified running economy and step length in elite male 

middle- and long-distance runners 

Ҭ- ꜚ ᵣ ḱ ꜚ ҍ  
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International Journal of Sports Medicine, 15 (1994),  6, pp. 305 - 310 

ҹ⁞ ᵣ Ҭ ̆ ҍ

ᴨᾢ ҹml/kg**0.75/min Ȃ Ҭ̆ ᴨ Ҍ Ҋ

ᵣ ḱ ꜚ ԅ ̆ ғ ѿ ҍ ֲᵣ

῏ Ȃ26 ῖ Ҭ- ꜚ ⱴԅ ̂4

̃ҍ ꜚ Ȃ17 6ҩ ῤ ̂2- 4 ̃

Ȃ ̂12 ֲ̃ 4mmol/l Ӳ Ҋ ҍ

ԍҬ ̂14ֲ Ȃ̃ 15 km/h Ҋ

ᵞ̆ ҍ ṿ ̆ 1815 km/h Ҋң ṿ ᵌȂ

ҹ 18km/hҍ 15 km/ĥ168vs173 ̃ ̆ң ̆

ᵖ Ҭ 1km/h ’Ҋ Ȃ ֓

ᴆҊ ҍᵣ ῏̆ ҍҊ ῏Ȃ ҍҊ

̆ 15 km/h Ҋ ₮ᵞ ̆ᵖ 18 km/h Ҋ ₮ ῏

Ȃ 15km/hҍ 18 km/hң ᴆҊ̆ ꜚ ṿҍ Ҭ

῏ Ҍ Ȃ ҹ̆ ╠ ̆ҍҬ ̆ᴨ

ꜚ ̆ᵖ Ȃ ̆ ᵣ

ḱ ꜚ ҍ ӊ ῏ Ҍ Ȃ 

 

Telford, D.; Saunders, P. 

Heat strategies for Olympic track and field team: Athens 2004  

ᾥ ̔2004 ῖ 

Modern Athlete and Coach, 42 (2004), 3, pp. 8 - 13 

ҍῒז ᴪҬῒז ꜚ Ҍ ̆ ꜚ ̆

ᵣ ꜚ ‗ Ȃ ꜚ ῤ ȁ ╠‰ ȁ ӄ

ץ̆ ╩ ȁ №Ȃ ̆ ꜚ ҍ ᴪ

Ҭ ⌠ Ҍ ѿ ↓ ᾢ ⅞ҍ Ȃ

ҬҺ Ҭȁ ̆ ҹ ֓ ꜚ ȁ

Ҋ Ҍ ⱬ Ȃ ̆ ֓ ꜚ ꜚ

⌠ / Ȃ Ҍ ȁ ԅ̆

ױז ῤ ̆ ῒ ҍ

ῖ Ҭ ӎ ̆ ᴪ ҳ Ҋ Ȃҍ

ꜚ ῏ ѿҩ ῤ ȂӞ ᴋᵥ

Ḇᶏ ῖ Ҋ ᶃ Ȃ ѿ῏ԍ ꜚ Ҍ ҍҩֲ

Ҭ̆ҹ ᶫԅ Ȃ ֓ ᶏ Ҋ 1̔.

ֲ Ҭ ̆ ≠֒ ̂ ҍ‏ Ȃ̃2.

ҍ ̆≠ ҍ Ȃ 

 

Thomas, D. Q.; Fernhall, B.; Granat, H. 

Changes in running economy during a 5-km run in trained men and 

women runners 

ΐ ѿ ȁ 5Ὲ Ҭ ꜚ  

Journal of Strength and Conditioning Research, 13 (1999), 2, pp. 162-167 

̆ 5Ὲ Ҭ̆ ꜚ ᴪ Ȃᵖ ̆῏ԍ

ῤ └ ֲ Ȃ ̆ 5Ὲ 40



ꜚ ω 2 ̆2014 
 

̂21 ȁ19 ̃ ꜚ ȁ № ȁ Ӳ Ȃ

∆ ̆ ̂ ̔30.8̆ ̔21- 48

̕ 5̔4.9 ml/kg/min, ¤ 6.9̃ ץ҉

5 Ὲ ꜚ̆ ѿ ԍ 80- 85% Ȃ ᶫԅ

╠ Ҭ̂P1̆ 5№ ῤ̃ҍ Ҭ̂P2̆ 1№ ̃

Ȃ ‗ ꜚ Ȃ ңҩ Ҭ ȁ № ȁ

Ȃ P1ҍ P2ӊ ̆ ṿ ⱴ ̂p<0.01̃̆ ғ ȁ

ӊ ’ ᵌȂ 5Ὲ Ҭ̆ ꜚ ҍ № ṿ ῏

̂r=0.64;p< 0.05 Ȃ̃ ≢ № ̆ ꜚ ҍ №

῏ ̂r=0.80;p <0.05̃ ԍ ̂r=0.59;p< 0.05 Ȃ̃ ꜚ

ҍ Ӳ ӊ ̂r=0.45;p< 0.05̃̆ ꜚ ҍ № ӊ

̂r =0.61;p<0.05̃ Ҭ ₮ ῏̆ Ҭ ₮ ῏

Ȃ № ̆ № ȁ Ӳ ȁ ȁ ≢

ԅ Ȃ≠ ̆ ᾝ № ̆ №

ᵬҹץ ̂p<0.05̃ Ȃ ῒזᴋᵥ Ȃ ȁ

ᾝ ң̆ ΐ ̆ № ᵬץ

ҹ ̆ ῒזᴋᵥ ץ ⌠ Ȃ 

 

Unnithan, V. B.; Timmons, J. A.; Brogan, R. T.; Paton, J. Y.; Rowland, T. W. 

Submaximal running economy in run- trained pre-pubertal boys 

╠ ꜚ  

The Journal of Sports Medicine and Physical Fit- ness, 36 (1996), 1, pp. 16-23 

ᵣҬ ₮̆ ѿ ⱴ ⱴ ҍ Ȃל

ⱳ ᵬ ῃԅ Ȃ Ҭ̆

ҍ ҍ Ҭ

ҍ ꜚ ԅ ᴇȂ33 ╠ ⱴԅ

Ȃ №ױ ң 1̕5 ΐ ̂ 11.7¤1.06 ̆

ṿ¤ ̃ҍ 18 ̂ 11.3¤0.90 ̆

ṿ¤ Ȃ̃2 2ҩ ̂4x3№ ̃ ῤ ̆ᵄ

2 ץ Ȃ ̆ ԅ Ȃ

ΐ Ҭ ṿҹ 60.5¤3.3 ml/kg/min̆ └ ↕ҹ

51.1¤4.3ml/kg/min (p< 0.001)Ȃ ңң Ҭ̆ ꜚ

Ȃ ̆ ңҩ Ҭ̆ᴋᵥ ꜚ ң ₮

Ȃ ̆ ꜚ Ҋ̆ Ȃ ҍң

ӊ ң ȁ ᴰ Ҍ Ȃ 

 

Vourimaa, T. 

Running economy and its control 

ꜚ ῒ └ 

Modern Athlete and Coach, 30 (1992), 1, pp. 7-10 

ᵬ ꜚ ӈҹ ҍ ṿȂ ԍ Ҭ

ҍ ҉ Ҍѿ ̆ ̆ ꜚ ֓ ̆ᵖ

ᴪ ᴇṿȂ ̆ ѿ֓ ̆ ѿ

ꜚҬ ꜚ Ȃ Ӳ ᵬҹץ Ҭ ꜚ
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Ȃ ѿ Ҍ Ҋ ⱬ Ȃ ץ

Ἕ№ ≠ ⱬ № Ȃ Ḡ ꜚ

ⱬ Ȃҍ Ḡ Ғ ⱬ

Ḡ ꜚ ῏ Ȃ 

 

Xu, F.; Montgomery, D. L. 

Effect of prolonged exercise at 65 and 80% of Vo2max on running 

economy 

65%ҍ80%ץ ꜚ   

International Journal of Sports Medicine, 16 (1995), 5, pp. 309-315 

ץ 65%ҍ 80% ꜚ

Ȃ14 400 ץ≢№҉ 65%ҍ 80%

ң ң 90№ ꜚȂ ץ 188 ҍ 228 / №

҉ ꜚ Ҭ̆ 90№ ӟ╠ҍ ꜚ ̆ ꜚ

ᵬҹ Ȃ ץ 65% ꜚ Ҭ̆ᵣ Ҋ

1.3 Ὲ Ȃ 85- 90№ ̆ 5- 10№ 143 / № ̆ ⱴ⌠ 85- 90№

150 / № Ȃ ץ 80% ꜚ Ҭ̆ᵣ Ҋ 1.4 Ὲ

Ȃ 85- 90№ ̆ 5- 10№ 161 / № ̆ ⱴ⌠ 85- 90№

165 / № Ȃ 90№ ꜚ ꜚ ץ̆ l/min

ҍ ml/kg/min ң ’ ⱴȂץ 80%

90 № ꜚ ⱴ ’ ԍ 65% Ҋ

ⱴ ’Ȃ ֓ ץ̆ 65%ҍ 80%ң 90№

ӟ̆ᴪḆᶏ ⱴ̆ ꜚ Ȃ 

 

Zacharogiannis, E.; Farrally, M. 

Ventilatory threshold, heart rate deflection point and middle distance 

running performance 

ȁ Ҭ ꜚ  

The Journal of Sports Medicine and Physical Fit- ness, 33 (1993), 4, pp. 337-

347 

ᴰ ҉̆̓͂ ԍ ꜚ ⱬ Һ Ȃ ѿ

Ҭ ꜚ ҍ ӊ ҍ

῏ Ȃ 10 ҍ 2 ꜚ

№ ̆ ԍ ̂ ṿ¤ ‰

=15.3¤2.36km/h̃ ҍ 3000 ̂r=- 0.984,n=12̃ ꜚ Һ ῏Ȃҍ

̂ ṿ¤ ‰  =16.75¤2.38̃ ҍ

̂ ṿ¤ ‰ =55¤6ml/kg/min Ӟ̃ҍ 3000 ῏

̂ r=0.94ȁr=0.82 n̆=12̃ Ȃֽ ҍ ῏ ץ 3000

ꜚ 96.3%Ȃ ᾝ № ₮ ҍ ṿҌ

ᴪ ᴇṿῬ ⌠ ᵬ Ȃ

̆ᶛ Ҭ ꜚ ᵀ ҍ Ȃ 

 

3 Half-marathon, marathon and ultra-marathon events 

ȁ  
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Burr, J. F.; Bredin, S. S. D.; Phillips, A.; Foulds, H.; Cote, A.; Charlesworth, S.; 

Ivey, A. C.; Drury, T. C. 

Systemic arterial compliance following ultra-marathon 

ῃ ꜚ  

International Journal of Sports Medicine, 33 (2012), 3, pp. 224-229 

ױֲ ҍ ῐ Ҍ ̆p ̆ ῏ԍ ⱴ

ꜚ ֟ ԅ Ҍ Ȃ ֓ ̆

ꜚ ̆ ⱳ ᴪ ⌠ ̆ᵖ ̆ ׂ̆ ꜚ

ⱳ ԅҒ Ȃ Һ ⱴ

Ҋῃ ꜚ № Ȃ

̂HDI CR- 2000̃ ̆ ⱴ ̂ 20- 40 ̂31.2¤6.8 ȁ̃

120- 195Ὲ ̃ӊ╠ҍӊ ̆ 26 ẫ Ҋ ꜚ

ҍҌ Ȃ ⌠ ̆ ꜚ

₮ ̂8.5¤3.4 -7.7¤8.2mL/mmHg¦100,p=0.65̃̆ ᵖ

ꜚ ₮ ԅ ᵞ ̂16.1¤4.4⌠13.5¤3.8mL/mmHg¦10(p= 0.003 Ȃ̃

ⱬ ҍ ꜚ ᵞ ῏̆p ׅ

Ȃ 

 

Cade, R.; Packer, D.; Zauner, C.; Kaufmann, D.; Peterson, J.; Mars, D.; Privette, 

M.; Hommen, N.; Fregly, M. J.; Rogers, J. 

Marathon running: physiological and chemical changes accompanying 

late-race functional deterioration 

ꜚ̔ᵄ ⱳ ҍ  

European Journal of Applied Physiology, 65 (1992), 6, pp. 485-491 

21 ΐ ѿ ̆№ Ҭ̆

̆֞ ң ̆ ᴪ ᵞ

Ȃ7 ῃ Ҭ / ̂GẼ ҍ 6̆

̆8 ҍ ᶛҹ 1:1 Ȃ ╠ 2/3

̂29Ὲ ̃ Ҭ ҈̆ ̆p ễ

̆ғ ⁞ Ȃ 1/3 Ҭ̆ ף

Ҋ 37.2%̕ 1:1 ễ

8 Ҋ 27.9%̆ ῃ / ễ Ҋ

18.2%Ȃ 6 Ҭ̆11 ̂ 5ֲ̆1/2

4 ֲ̆ῃ 2 ֲ̃ ῀ / / Ȃ10ֲ

⌠ 39 29Ὲ ̆ғ Ҋ 10Ȃ ֓Ḡ

Ҭ 1 ֲ ғ Ҋ Ȃ11 / /

Ҭ 5ֲ₮ Ҋ ̆ғ ᴋᵥֲ Ȃ ̆

ԍᵣ ȁ Ҋ ᵞȂ 

 

Child, R. B.; Wilkinson, D. M.; Fallowfield, J. L.  

Effects of a training taper on tissue damage indices, serum antioxidant 

capacity and half-marathon running performance 

⁞ ᴴ ȁ ⱬ ꜚ  
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International Journal of Sports Medicine, 21 (2000), 5, pp. 325-331 

῏ԍ ⁞ ̂ ᵞ ̃ ᴴ ҍ ꜚ

Ȃ 7 ꜚ ҉№≢ ң

ꜚȂ ѿ ꜚ ѿ̆ҩ Ḡ

ῒ ̆ ⁞ ↕ ѿ ῤ ᵞ 85%Ȃ

ѿ ╠ҍ ꜚ ┴ Ȃ Ҋ

҂ ԋ ╠ҍ ꜚ ┴ Ȃ №

ⱬȁ ȁ Ȃ ҬҘԋ ᵬҹ

Ȃ ῤ̆ ѿ ҍ ԋ ꜚҬ ꜚ

̆ ң ̂ └ 86.75¤2. 65№ 87.67¤2.87№ VS

 85.62¤2.81№ 85.39¤3.52 № Ȃ̃ ⱬҍ

ⱴ ̂p<0.05̆ № ̃̆ ᵄ ꜚ

̂p<0.025,t Ȃ̃ ң № ̆

ѿ ꜚ Ҙԋ ⱴ̂p<0.05, t Ȃ̃ ң ̆

ⱬ Ȃ ⁞ ᴪ ᵞ֓̂

⁞ 149¤22% VS 269¤55% p̆<0.05, t - Ȃ̃

ԍ ̆ ̆ ⁞ ᵞ ᴴ̆ᵖ ̆ ꜚ

ץ Ȃ 

 

Gatterer, H.; Schenk, K.; Wille, M.; Raschner,C.; Faulhaber, M.; Ferrari, M.; 

Burtscher, M. 

Race performance and exercise intensity of male amateur mountain 

runners during a multistage mountain marathon competition are not 

dependent on muscle strength loss or cardiorespiratory fitness 

ҙᵩ Ҭ ꜚ ҍ ꜚ Ҍᶭ

ԍ ⱬ ⱬ 

Journal of Strength and Conditioning Research, 27 (2013), 8, pp. 2149-2156 

ҙᵩ ⱬ ̆

Ҭ ῏ ҍ ᴴ Ȃ ̆ 2010 Transalpine ӊ

╠̆ 16 ԅ ҉ Ȃ Ҍ ̆ᶏ Ḃ

ת ȁ ̆ ѿ ̆ ⱬ

ԅ Ȃ ҩ ҩ ҍ Ҭ ⱬҬ ᴋᵥ

῏ ̂ ȁ Ȃ̃ ѿ ̆ ҹ

81¤7%̆ ₃ҩ Ҭ̆ ᵞ⌠ 73¤6%Ȃ ҈ ̆ᵬҹ

ᴴҍ ᴴ ⌠1100¤619 U/L̆ ғҍ 1ҍ 2

Ҭ Ҋ ῏̂ r=- 0.616,p<0.05 Ȃ̃ Ҭ̆ ⱬ Ҋ ̆

ᵖҍ ꜚ Ҍ ῏Ȃ ҹ̆ Ҭ̆ ꜚ Ҍ

ᶭ ԍ ᴆҊ ⱬ Ȃ ̆ ѿ ̆ Ҋ ̆

Ḡ ̆ ԍ ⱬ Ҋ Ȃᵬ ᶫ ֓ ̆

ꜚ ԍ Ҭ ѿ Ҍᾟ№ҍ

Ȃ ̆ Ҭ ⌠ ῒז ᴪ

╠ ѿ ᵬ ̂ Ῑȁ ȁ ҍ ῤ

Ȃ̃ 

 



ꜚ ω 2 ̆2014 
 

Huebner-Wozniak, E.; Lerczak, K.; Sendecki, W. 

Effect of marathon run on changes in some biochemical variables in 

plasma of amateur long-distance runners 

ꜚ ҙᵩ Ҭѿ֓  

Biology of Sport, 10 (1993), 3, pp. 173-181 

ꜚ╠ 1 ҍ ꜚ 15№ ׆̆ 15 ҙᵩ

̆ ȁ ҍ № ꜚ

ⱳ ᴇȂ ꜚ Ҭ ҍ

ⱳ ⱴ̆ Ḡ Ҍ Ȃ ԍ ̂Һ Ã

̂Һ B̃ ֲ ̆ Ȃᵖ ꜚ ̆Һ AҬ ҍ

ⱳ ᵞԍҺ BȂ ꜚ ҍ

ⱳ ῏ ̆p Ҍҍױ ꜚ ΐ

῏Ȃ ҹ̆ ױז Ҍ ̆ᵖ ץ

̆ Ȃ 

 

Joyner, M. J. 

Modeling: optimal marathon performance on the basis of physiological 

factors 

̔ ԍ ӊ҉ ᶃ ꜚ  

Journal of Applied Physiology, 70 (1991), 2, pp. 683- 687 

ԍ ╠ֲ ᴨ ꜚ ȁӲ ȁ ꜚ

Ҍ ҉ ꜚ ̆ ῏ԍ └ֲ ӄ ꜚ

└ Ȃ ╠ ̆ Ӳ ҍ ѿ

῏ ̆ ῏ ᵣ ҬḠ ᴪ ԍ ca.3000 ̆p

ҹ ף ⱬ ԅ҉ Ȃ ꜚ ᴪҍ Ӳ ԑ

ᵬ ̆ ῍ ‗ Ӳ ᴆҊ ꜚ ̆ ѿ ᵌԍ̂ ᵞ

ԍ ̃ Ҭ ꜚ ҩᵣ Ḡ Ȃᴨ Ҭ ֓ ѿ ↓

ᵀ ꜚ ╠ҕ ̂2:06:50̃ Ȃ

₮ ҹ 1:57:58 ̆Ẋ ᴆ ҹ 84 

ml/kg/min̆Ӳ ҹ 85%ғ ꜚ Ȃ ѿ№

׆̆ ̆ ꜚ ̆ ╠῏

ԍ ӄ ‗ Ῥ ӈ̆ ⱴץ Ȃ 

 

Loftin, M.; Sothern, M.; Koss, C.; Tuuri, G.; Vanvrancken, C.; Kontos, A.; Bonis, 

M. 

Energy expenditure and influence of physiologic factors during 

marathon running 

ꜚ Ҭ ҍ ᵬ  

Journal of Strength and Conditioning Research, 21 (2007), 4, pp. 1188-1191 

‗ ҙᵩ ꜚ ҍ Ȃ

20 ҙᵩ ̂10 ̆ 41¤11.3 ̆10 42.7¤11.7 ̃

ⱴԅ Ȃ ̆ ץ ╠ ꜚ

ѿ ҉ ӟ̆ X ת ᵣ №

Ȃ ң ṿ ᵌ ̂ :76.2¤6.1% , 



ꜚ ω 2 ̆2014 
 

:75.1¤5.1% ̃̆ ᵖ ṿ

̂52.6¤5.5ml/kg/min ̃ ԍ ̂41.9¤6.6 ml/kg/min Ȃ̃ץ׆

1 ӟҬ ץ ₮ ҍ̆ ̆

Ҭ ̂2792¤235 ̃ ԍ ̂2436¤297̃Ȃ

ᵣᵣ № ҍ Ҭ ⌠ ῏῏ ̂r ҹ 0.50- 0.87 Ȃ̃

̆ ̂r=- 0.73̃ ̂r = - 0.73̃ҍ Ҭ

῏῏ Ȃᵬҹѿ ̆ ҍ № Ҭץ ῒ

(r= 0.74) Ȃ ֓ ᵣᵣ ꜚ ֟ ѿ

ᵬ Ȃѿ ̆ҍᵣ ̆ᵣ ȁ ғ

ȂҌ ̆ Ḡ ױז ̆

ғᵄ ̆ ⁞ Ȃ 

 

Nurmekivi, A.; Lemberg, H.; Kaljumaee, U.; Maaroos, J. 

The relationship between marathon running performance and indices of 

aerobic power during the competition period 

ҍ ᶫ ӊ ῏  

Sports Medicine, Training and Rehabilitation, 9 (2000), 4, pp. 253-261 

╠ ̔̂ 1̃ ⱴ ╠ѿ┴ ⱳ

₮ҍ ӊ ̂̕ 2̃ ῏ ҍ ╠ ῏

Ὶ Ȃ5 ΐ ⱴԅ Ȃ ԅ

҉ Ȃ ȁ ꜚ ȁ ȁ ҍ

ȁ ⌠ ҍ ԅ Ȃ

̆ ꜚ ҍ ꜚ ῏̂r=- 0.89̃ ҍ ⌠

῏̂ r=- 0.95 Ȃ̃ № Ӟ

ѿҩ Ȃ ̆ ꜚ ҍ ⱳ ₮ ӊ

῏ ̆ ԍ ⱴȁ ⱳ ↕Ҋ ╠

̆Ḇᶏ Ҭ ԅ ᶃ ꜚ ᴆȂ 

 

4 Differences between black and white runners 

ֲ ꜚ ҍ ֲ ꜚ  

 

Bosch, A. N.; Goslin, B. R.; Noakes, T. D.; Den- nis, S. C. 

Physiological differences between black and white runners during a 

treadmill marathon 

ֲ ꜚ ҍ ֲ ꜚ ҉  

European Journal of Applied Physiology, 61 (1990), 1-2, pp.68-72 

ҹԅ ╠ ֲ ꜚ ꜚ ֲ ꜚ ᵬ̆

ᴨ ȁ ȁ Ҭ ̂Lmax̃ȁ

( VThr)ȁ ȁ ̂V1̃ ȁ ̂VT̃ȁ ̂f ȁ̃

֜ ̂RER̃ ԅ Ȃ ֓ ꜚ ҹ ᶃ 42.2 Ὲ

ԅ Ȃ ꜚ Ҭ̆ ң Ҭ̆ ֲ

Ҭ ҍ ῒ̆ ң ѿ ̆

Ȃ ֲ ꜚ ᵣᵣ Ȃҍ ֲ ꜚ ̆

ֲ ꜚ ᶛ ̂ ֲ ṿ 82.7̆ 7.7 
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vs ֲ ṿ 75.6, 6.2̃̆ ᵖ ṿ҉ Ȃᵖ

̆ 42.2 Ὲ Ҭ̆ ֲ ꜚ ᶛ ̂

ṿ 76%̆ 7.9%vs ṿ 68%, 5.3 ȁ̃ ֜ ̂ ṿ 0.96,  

0.07 vs ṿ 0.91, 0.04̃ ̂ ṿ 56 / № , 11vs

ṿ 47 / № , 10̃̆ ᵞ Ȃ ҍ ᵞ

̆ң ῍ ֲ ꜚ V1- Ӳ ᵞԍ ֲ ꜚ ̂ ֲ ꜚ

ṿ 1.3 mmol/l ̆ 0.6 vs ֲ ꜚ ṿ 1.59mmol/l̆ 0.2 Ȃ̃׆

ѿ ץ ₮̆ ֲ ꜚ ꜚ ԍ ֲ ꜚ ѿ

ҍ̆ ֲ ꜚ ̆ ֲ ꜚ ⱬ Ҭץ ᶛ

Ȃ 

 

Fudge, B. W.; Kayser, B.; Westerterp, K. R.; Pitsiladis, Y. 

Energy balance and body composition of elite endurance runners: a 

hunter-gatherer phenotype 

ᴨ ⱬ ҍ ᵣ №̔  

In: Y. Pitsiladis, J. Bale, C. Sharp & T. D. Noakes, East African running: towards 

a cross-disciplinary perspective (pp. 85-101). London: Routledge, 2007 

ԍ ᵬҹ ᵣ ẫ ҍ ꜚ

ӈ ԅ ̆ ҹ ̆ ֒ ץ ╠₃Ὲ Ҭץ ԍױז

ᵣ ̆ 5- 10%Ȃ ѿ ҍѿ֓ױז̆҉ ꜚ ᵌ ̆

ȁ ₯ ⅞ Ȃ ֓ Ҭ̆ ľ ᵣ ĿȂᵬ ᶫԅ῏

ԍ ֒ ȁ ᵞᵣ ӄ ȁֲ ᵣ №

῏ Ȃ ῒ ᵬҹ - ҍ ̆ғ ָӇ

ԍ ̆ ̆ Ữ ̂ҍᵣ ̃ ̆

ᵄ ᵣ ᵞ̆ ᵣ ᵞ ץ ӄ ⱬ ᶫѿ֓ Ȃױז

ԅ ױז̆ қ ꜚ ₃ ԍҕ ӄ Ҭ

ᵝҬ ₮ Ȃ 

 

Luery, H. M.; Eleftheriou, K. I.; Montgomery, H. E.  

Genetics and endurance performance  

ᴰ ҍ ⱬ  

In: Y. Pitsiladis, J. Bale, C. Sharp & T. D. Noakes, East African running: towards 

a cross-disciplinary perspective (pp.234-256). London: Routledge, 2007 

ᵬ ҹ̆ ῒҍץҊ ̆ ȁ ҍ≠

̂ ȁ ₮ ȁ ȁ ꜚ ȁ̃

ꜚ Ȃױז ⌠̆ 100 ҍ ꜚ ῏̆ᵖ ѿҩ ץ

ᴨ ⱬ ꜚ ҍ ֲ ⱬ ӊ ҉ Ȃץҍ

Ꞌғ ⱬ ῏ ≠ ACE Iҹᶛ̆ ѿ ᵌ

Ӎҍ ⱬ ῏ Ȃ 

 

Moore, B.; Parisotto, R.; Pitsiladis, Y.; Kayser, B.; Sharp, C. 

Erythropoietic indices in elite Kenyan runners training at altitude: 

effects of descent to sea level 

֒ᴨ ⱬ Ḇ ̔ ᵞ⌠
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In: Y. Pitsiladis, J. Bale, C. Sharp & T. D. Noakes, East African running: towards 

a cross-disciplinary perspective (pp. 199-214). London: Routledge, 2007 

ᵬ ̂ҍ ≠֒ᵣ ᵬ̃ ֒ ꜚ

’ ԅ Ȃ ױז̆ ᶫԅѿ֓῏ԍ

EPOᶏ OFF- hr ̆ Ҋ ̂ ̃

ԅ Ȃ ѿ ᶫԅ ≠ ̆ ֒

ṿ Ҍ ᴋᵥ ľ Ŀ ̆

ғ ֓ ҍ ‰ ҍ ῏Ȃ 

 

Myburgh, K. H.  

Understanding the dominance of African runners: exercise biology and 

an integrative model 

ꜚ Һ ̔ ꜚ ҍ  

In: Y. Pitsiladis, J. Bale, C. Sharp & T. D. Noakes, East African running: towards 

a cross-disciplinary perspective (pp.134-158). London: Routledge, 2007 

ᵬ ѿ ꜚ ᴨל Ȃ ̆

̆p ҹқ ꜚ ꜚ ⱬ

ꜚ ԇԅ ≢῏ Ȃ ѿ ᵣ ԅ₃Ӎ ҩ

ῤ ̆ ғ ҍ ꜚ ӊ ԑᵬ ץ̆ ῒ ┴

Ȃ 

 

Noakes, T. D. 

Studies of physiological and neuromuscular function of black South 

African runners 

῏ԍ ֲ ꜚ ҍ ⱳ  

In: Y. Pitsiladis, J. Bale, C. Sharp & T. D. Noakes, East African running: towards 

a cross-disciplinary perspective (pp. 159-198). London: Routledge, 2007 

ᵬ ₮ ̆ ҩֲ ꜚ Ҍ └

̆ ѿ ץ ľ └ ĿȂױז ғ ԅ

῏ֲᵣ ȁ ȁ ȁף ȁ ҍҬ ӊ ԑ

ᵬ ̆ ҹ̆ ꜚ Ҭ Ꞌ Ҭ ⌠

Ḥ ᴰ ᵞ̆ץ ⌠Ҭ Ḥ ᴰ ⱴ ȂױזẊ ̆

ῤ ԑᵬ ľҬ └Ŀ ֲ ꜚ ҉ ᶫ

Ḥ ₮̆ ֲ ꜚ ױז̆ ץ ῃ Ҭ Ḡ

ꜚ Ȃᵬ ≢ ₮̆ ȁ Ῑȁ ᴪ

Ҍ ῤȂ 

 

Saltin, B.; Larsen, H.; Terrados, N.; Bangsbo, J.; Bak, T.; Kim, C. K.; Svedenhag, 

J.; Rolf, C. J. 

Aerobic exercise capacity at sea level and at altitude in Kenyan boys, 

junior and senior runners compared with Scandinavian runners 

֒ ȁҬ ҍΐ ѿ ҉

ꜚ ⱬҍ  
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Scandinavian Journal of Medicine & Science in Sports, 5 (1995), 4, pp. 209-

221 

֒ ꜚ Ҭ ȁ

Ȃ ֒ ̂14.2¤0.2 ̃ҍ

Ȃ ѿ ̂2000 ҍ̃ ҉ ̆ ҹ₃

֒ҍ Ȃ ѿ ҉̆ ֒

ҹ 47(44- 51) ml/kg/min ̆ ᵌ ҍ Ҭ̆ Ҍ ҹ

̆ ץ 62(58- 71)ml/kg/min Ȃ ֒

̆ ѿ ҉ ṿҹ 68¤1.4 ml/kg/min̆ ҉ҹ

79.9¤1.4 ml/kg/min̆ғ ҩֲ ṿ ץ ⌠ 85ml/kg/minȂ ᴨ

ѿ ҍ ҉ Ҍ ̆p

ᵝ ץ ⌠ ṿ ҍ ⌠ ѿ֓ ֒ ṿ

ѿ Ȃץ ѿ Ҋ ꜚ ֒ ҉

̆ ғ ᵣץ ̆ ml/kg ̆ ⱴ Ȃ ֒

Ӳ ѿ ᵞ ғ̆ ֒ ᵞ

̆ ᶏ ꜚ ҊȂ ҹ̆ ᵣ ꜚ

⌠ ѿ֓ ֒ ṿ ̆ ᵣ ꜚ ҍ

Ȃ ⱬ ꜚ ȁ ҬᵞӲ ҍᵞ ז

ױ ҹ Ȃ 

 

Saltin, B. 

The Kenya project ï Final report 

֒ ⅞-  

New Studies in Athletics, 18 (2003), 2, pp. 15-24 

ᵬ ꜛ ң ⅞ ץ̆

֒Ҭ- ⱳ Ȃ ѿҩ ֒ ѿҩ

Ẓ ҍҸ ң Ȃ ᵣ ȁֲ ᵣ

ȁ ȁ Ӳ ҍ ȁ ҍ ȁ ꜚ ȁ

≠ ȁ5000 ҍ ꜚ Ȃ ԋҩ

῏ԍᴨ ֒ ҍҸ Ȃ ֲᵣ ȁ

ȁ Ӳ ȁ ҍ ȁ ꜚ Ȃ ԍ

ԍ ₮ Ȃ 

 

Scott, R. A.; Goodwin, W. H.; Wolde, B.; Ony- wera, V. O.; Boit, M. K.; OôConnell, 

W. 

Evidence for the ónaturalô east African athlete 

ľ Ŀқ ꜚ  

In: Y. Pitsiladis, J. Bale, C. Sharp & T. D. Noakes, East African running: towards 

a cross-disciplinary perspective (pp. 257-282). London: Routledge, 2007 

ᵬ ῏ԍľ Ŀқ ꜚ ῏ ̆ῒҬ № ץ

ᴰ Ȃ ױז̆ ֲ ᵣ

Ȃ ױז̆ ҍ ᵣ ̂

̃̆ ң ԍ ᴰ ̂ ᵣ ̃̆ ѿҩ ᴰ

̂ Ҍᴪ ᵣ̆ғ mtEVE Ȃ̃ ῒ ױז ⱳ ꜚ
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Ҋ ᵣDNAȂ ⱬ ⌠ Y ᵣ №ĺ ԍ ̆ῒ

Ṑᵣ Ṑᵣ ᴰ ᾟ ̂ Ҋ̃ ᴰףף

ĺױז ҍ ḇ ֒ᴨ ꜚ ῏ ҈ ᵣ Ṑ ĺ

̙ ױז̆ ̆ Ṝ Ҍᴪ қ

̆ᵖ ̆ ץ ѿ ᵣ ѿ ᴨלȂ ғױז ̆ᴋ

ᵥѿ ץ ᵞ ⌠ľ Ŀ ꜚ ̆ ╠῏ԍқ ꜚ

ᴨ ‗ ѿ Ȃ ᵬ̆ ῒҍ

└ ꜚ ꜚ ѿ┴ Ḡ Ȃ 

 

Saunders, P. 

Physiological differences that contribute to East African dominance of 

distance running 

қ ᴨל  

Modern Athlete and Coach, 45 (2007), 2, pp. 34-36 

қ ᴨל ױֲ ῏ԍҹָӇ

ױֲ ꜚ Ȃ └ ץ ̔1. ҉ ̕

2. ᴰ 3̕. Ṝ 4̕. ᴨל 5̕. Ȃᵬ ѿ

└ № ̆ ₮ ̆ ᴰҍ ᶏ қ֒ ꜚ

ῒז ꜚ Ҭ Ȃ ̆ ѿץ

қ ꜚ Ḡ Ԉⱬ қ ꜚ ̆ Ӟ ≠ ҍ

ᴨל ῤ ῒז ̆ қ ֲ ⱳ ⌠ᵬ Ȃ 

 

5 Race walking   

 

Brisswalter, J.; Fougeron, B.; Legros, P. 

Effect of three hours race walk on energy cost, cardiorespiratory 

parameters and stride duration in elite race walkers 

҈ ꜚ ȁ  

International Journal of Sports Medicine, 17 (1996), 3, pp. 182-186 

ᴨ ץ 3 ̂C̃ ȁ

̂VẼȁ ̂RF̃ȁ ȁ ȁ Ӳ ȁ ᵣ

Ȃ ױ 3 ꜚ ̆ 2

ꜚ ̆ ҹ12.2¤0.5km/h(74.7% )Ȃ

ҍ ṿ ₮ ⱴ̂p<0.05̃ , ғ ȁ ᵣ ȁ

₮ ᵞ̆ Ӳ ҍ Ḡ Ҍ ̂ ṿҍ

ҩᵣ Ȃ̃ ̆ ȁ ȁ ȁ ȁ

ᵣ ҩᵣ ₮ Ȃ ֓ ̆

ꜚ ⱴ Ҭᵄ ꜚ ̆p Ӟ

⌠ └ ’Ҋ̆ ̆ Ḡץ

Ȃ ̆ѿ֓ ₮ ⱴ ꞋȂ ₮ԅ Ꞌ ̆ ≠

ȁᵣ └ ᵞ Ḡ Ȃ 

 

Brisswalter, J.; Fougeron, B.; Legros, P. 

Variability in energy cost and walking gait during race walking in 
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competitive race walkers 

ꜚ Ҭ ҍ  

Medicine and Science in Sports and Exercise, 30 (1998), 9, pp. 1451-1455 

̔ ΐ ꜚ ̆ ץ

3 ꜚ ҍ Ȃ ̔9

ᵬҹ Ȃ ѿ ῤ̆ ѿ ̆ ҩץ

ֲ 3 ╠ȁ 2

ӟ̂6№ 0̆% 1̆2Ὲ / Ȃ̃ 2

҉ Ҭ̆ ױ 2ҍ 4№ Ἕ̆ ғ 4- 6 №

Ȃ ₮ң Ȃѿל ̆ ױ

ғ ̂ - =8.4%̃̆ᵖ ᶭ ꜚ ↕

₮ ꜚ Ȃ ѿ ̆ ױ ף

̆ɐ ȁ ҍ Ҍ

ҍ ҉ Ȃ ̔ ֓ ̆ ⱴ ̆ ꜚ

Ḡץ ױז ꜚ Ȃ ғ̆ ꜚҬ̆ Ꞌ

ᵌ └ҍ └ ᵬ Ȃ 

 

Yoshida, T.; Udo, M.; Iwai, K.; Muraoka, I.; Tamaki, K.; Yamaguchi, T.; Chida, 

M. 

Physiological determinants of race walking performance in female race 

walkers 

ꜚ  

British Journal of Sports Medicine, 23 (1990), 4, pp. 250-254 

8 5 Ὲ ꜚ Ҭ ҍӲ

Ҋ ȁ ȁ4mM ȁ4mM ȁ

ץ̂ ‰ Ҋ ’̃ ӊ ῏ Ȃ

ᾝ № ̆ ᵬҹ 5 Ὲ ꜚ

Ȃ ԍ 4mM ҍ 5 Ὲ ꜚ ῏ ̆

̆ ҹ ѿ Ȃ ⱴҹ 4mM ԋ

̆ ̆p ⱴ ῒז ᵬҹ

̆ ᾝRṿ ₮ ⱴȂ ̆4mM ҍ

ᵬҹ ̆ ץ ̂97%̃Ȃ ̆ Ӳ ̆

4mM ̆ ץ ҉ 5Ὲ Ҭ

Ȃ 

 

Yoshida, T.; Udo, M.; Chida, M.; Ichioka, M.; Makiguchi, K.; Yamaguchi, T. 

Specificity of physiological adaptation to endurance training in distance 

runners and competitive walkers 

ҍ ꜚ ⱬ Ғ  

European Journal of Applied Physiology, 61 (1990), 3/4, pp. 197-201 

5 ҍ 6 ⱬ

Ғ ᵀȂ Ҭ̆ ҍ ӟ

̂ ҹ 2.86¤0.21m/s̆ ҹ 4.02¤0.11m/s̃ Ҭ 4mM

Ӳ ῏ ⱴ⌠ ῤ Ҭ̆ ғ ӟ 20№ ̆
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ӟ 6 ̆ 8 Ȃ ̆ ӟ ҹ Ȃ 6 ץ

ԍӲ ̂ 3.33m/s ̃ 120№

ῤ Ȃ ⱴ ̆ Ӳ ṿҍ 3000

҉ ₮ ⱴ̂ Ӳ Ҋ ̆Ӳ Ҋ ̆ҍ 4mM Ӳ

῏ ̆ҍ 4mM Ӳ ῏ Ȃ̃ ̆ Ӳ ҍ

₮ ̂ Ӳ Ҋ ҍ̆ 4mM Ӳ ῏ Ȃ̃ ̆

ῤ Ҭ Ӳ̆ ȁ ꜚ ₮

Ȃ Ӳ̆ ҍ 4mM Ӳ ῏ Ҋ Ӳ

ҍ ᵬ Ȃ ̆ ⱬ

ꜚ ̆ ꜚ ѿ Ȃ 

 

6 Throwing and jumping events  ҍ  

 

Berkoff, D. J.; Cairns, C. B.; Sanchez, L. D.;Moorman, C. T. 

Heart rate variability in elite American track-and-field athletes 

ᴨ ꜚ  

Journal of Strength and Conditioning Research, 21(2007), 1, pp. 227-231 

ⱴ ᴪ Һ Ȃ ץ

֜ ҍ◐֜ Ȃ ̆ ⱬ ꜚ ӄ Ҍꜚ ֲ

◐֜ ⱬ Ȃ Һ ᵬ Ҍ Ȃ Ẋױ

ⱬ ꜚ ҍⱳ ꜚ ӊ Ȃ

145 ̂58 ̃ ꜚ 2004 ᾥ ӊ╠ ԅ Ȃ

ⱴ ̂Omegawavẽ ꜚ ԅ Ȃ ҍ

≢̆ № Ȃ Ҭ ҹ 24.8 Ȃ ≢ ץ ̆

̆ҍ PNN50̂ p<=0.04̃ ̂p<=0.01̃ Ȃ

№ ̆ ≢ᵬ ӊ ̆ ῒזᴋᵥ№ ֜ԑᵬ

Ȃҍҙᵩ ꜚ ꜚ ̆ᴨ ꜚ ◐֜ Ȃ

ױ ̆ ≢ ̆p ꜚ ҍ ꜚ ӊ

Ȃ ԍ №ȁ ҩ ᵬ ᵬ

̆ ѿ ׅ Ҍ ̆ ѿ Һ ҍ ẫ

Ȃ ѿḤ ᴇṿ ̆ ץ ꜛ ᵀ ꜚ

Ȃ 

 

Faber, M.; Spinnler-Benade, A.-J.; Daubitzer, A. 

Dietary intake, anthropometric measurements and plasma lipid levels in 

throwing field athletes 

ꜚ ῀ ȁֲᵣ  

International Journal of Sports Medicine, 11 (1990), 2, pp. 140-145 

ԍ ꜚ ̆ ̆ 2 ҍ 15

ꜚ ̂ ̃ ῀ ȁֲᵣ Ȃ

4 ᵣ № Ȃ ᵬҹ ‰̆ 53

Ȃ ԍ ȁ ̆ᵣ № ҍ ᵣ ҍ Ҭ ҈

῏̆ ҍ ᶛ ῏Ȃ 5 ҍ 3

Ȃ 7 ױז ῀ Ȃ ҍ
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ҍ ҉ ̆ Ȃ ̆ ֓

ꜚ ⱴ Ҭ ̆ ғ ᵞ ҩ Ȃ ̆

̆ ꜚ ⁞ Ȃ 

 

Kyriazis, T. A.; Terzis, G.; Boudolos, K.; Geor- giadis, G. 

Muscular power, neuromuscular activation, and performance in shot put 

athletes at preseason and at competition period  

ꜚ ╠ ҍ ⱬ ȁ ῐ ꜚ  

Journal of Strength and Conditioning Research, 23 (2009), 6, pp. 1773-1779 

̆ ╠ ҍ

ңҩ ȁ ⱬ ȁҊ Ȃ ╠ ҍ

12 ̆ 9 ԅ Ȃ

ӟ Ҭ̆ ԅ ᶷ ᶷ ’Ȃ ╠ ҍ ̆

ⱬ ҬҊ ⱬ ҍⱬ ԅ Ȃҍ ╠

̆ ⱴ 4.7%̂ p<0.05̃ ̆ 1RM ⱴԅ 6.5%̂ p<0.025̃ Ȃ

̆ ᴰ Ҭ ꜚ ⱴ̂p<0.025̃ Ȃ ̆

ҍ ⱬ ῏̂ r=0.66,p<0.05 ҍ

r=0.70,p<0.05 ̃̆ ᵖ ҍ ⱬ ῏ ȂҊ ӟ 1RMҍ

῏ Ȃ ֓ ̆ ԍ ꜚ ̆ҍῃ ⱬ ̆Ҋ

ⱬ ꜚ ѿҩ ̆ Ȃ 

 

Liu, H.; Yu, B. 

Effects of phase ratio and velocity conversion coefficient on the 

performance of the triple jump 

҈ ꜚ Ҭ ᵝ ҍ ᵬ  

Journal of Sports Sciences, 30 (2012), 14, pp. 1529- 1536 

ᵝ ҈ ꜚҬ ѿ ᵬ Ȃ ȁ ȁ

ᶭ ᵝ ӈ ҈ Ȃ ᵝ ҈

ꜚ ᵬ Ȃ Ҭ̆ ԅ 13 ᴨ ҈ ҈

ꜚ Ȃ ҈ ⱬ ̆ ᵄ

ꜚ ҈ץ Ҭᴋ ѿ Ҭ

ᵝ ᴨ Ȃ Ҭ Ȃ

0.35 ҍ 0.55 ӊ ̆ ῒזң

̂P=0.007,P=0.001)Ȃ 0.80 ҍ 1.30 ӊ

̆ ῒזң

̂P=0.001,P=0.002)Ȃ 0.60 ҍ 0.75 ӊ ̆ ҍ Ҭ̆Ҍ

ѿ ᶃ ̆ ҈ ꜚ Ӟ Ȃ 

 

Terzis, G.; Spengos, K.; Kavouras, S.; Manta,P.; Georgiadis, G. 

Muscle fibre type composition and body composition in hammer 

throwers 

ꜚ ҍ ᵣ № 

Journal of Sports Science and Medicine, 9 (2010), 1, pp. 104-109, URL: 

http://www.jssm.org/vol9/n1/15/v9n1-15text.php,  

http://www.jssm.org/vol9/n1/15/v9n1-15text.php
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ΐ ҍᵣ №

Ȃ6 ΐ ԅץҊ ̔Ҋ ȁ ҽȁ ȁ

ȁ ȁ ̆ῃⱬ ҩ ӟ ѿ Ȃ X

ת № ᵣ №Ȃ ᶷ ᶷ ҍ

Ȃ8 ᵣ Ғҙ └ Ȃ Ҋ ȁ ҽȁ

ӟ №≢ҹ245¤21ȁ132¤13ȁ165¤12Ὲ Ȃ ᵣ

(85.9¤3.9Ὲ VS62.7¤5.1Ὲ (̆p<0.01) )Ȃ Ҭ ҹ II

ᶛҹ 66.1¤4%̆ └ ↕ҹ51¤8%(p<0.05)Ȃ Ҭ ԍ IIA

(7703¤1171vs.5676¤1270ëm2,p<0.01)Ȃ ꜚ

ҍ ᵣ ῏̂r=0.81,p<0.05) Ȃ̃ ֓ ̆ҍ Ҍ ҍ ꜚ

̆ ᵣ ҍ II ᶛ Ȃ ғ̆

⌠ ꜚ Ȃ 

 

7 General  ѿ ῤ  

 

Cort, M. 

Keeping you cool in summer 

Ḡ ‴  

Modern Athlete and Coach, 47 (2009), 1, pp. 14-15 

ꜚҬ ᴪ ꜚ Ҋ Ȃ ҍ ᵣ ᴪ ⌠ Ȃ ᵰ

ꜚ ᵣῤ׆̆ ₮ ᵣ ̆ Ҍꜚ Ȃ ꜚ Ҭ̆

‴ ȁ ғ Ṝ̂15£C̃̆ ᵣ ῀ ᴪ ⱴȂ ᶏ

ꜚ ̆ ꜚ ꜚ ̂ᵞ ̃ ҹѿ

Ȃ ̆ ꜚ Ҭ̆ Ҍᴪҍ ᵣѿ ץ

┬ ᵣ ῀ Ȃ ̆ Ṝ̆└ ⅞ ῏ Ȃ

ᾟ ᵣ̆ ӊ╠ҍӊ Ȃ

Ҭ̆ᵣ ᵞԅ ̆ ᵰ ᾟ ᵣȂ ₃ҩ

̆ ᾟ ᵣ 1.5Ṑ ̆ Ḡ ᵰץ Ҋ

Ҋѿ ῤ ῏ Ȃ̂ ᵰ Ҭ 1Ὲ ᵣ ̆ Ӈ ԍ1L

ᵣ̆ ᾟ1.5Ṑᵣ ᵣ̃Ȃ ⱴ ץץ

ⱴ⌠ ᵣҬ̂ Gastrolyte, Hydralyte ̃̆

̆ ҈ ȁ ȁ Ȃ ̆ ᵰ ҬҤ

ֽ̆ ᾟ ᵞ ᵣ̆ ҍ ̆ Ҍᴪ

Ȃ 

 

Dempster, S. 

Energy systems and the developing athlete 

ҍ Ҭ ꜚ  

Modern Athlete and Coach, 46 (2008), 4, pp. 12-16 

ױ ҍ ҉ҍ ֲ Ҍ Ҍױז̆ ֲ Ώ̆

Ҍ ҍ Ȃ ᵣҬ

Ȃ ױ Ҍ ҍ Ȃ ̆ҍ ֲ ≠ױז̆

ғץѿ ᵞ ȁ Ȃ ̆ Ӳ ⌠20 ץ

http://www.jssm.org/vol9/n1/15/v9n1-15pdf.pdf
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Ȃ ױ ꜚ ᵬ ⅞ ӈ ̆ ғ ץ

ҍ ̆└ ѿҩ Ȃ ҉ ԍѿҩ

ꜚ ̆ ꜚ ᶃ ҹ ̂

Ӳ ̃̆ Ӳ ᵬȂ ᴋᵥ ⅞ ӈ

̆ ҹ ԍ ҍ ꜚ ̆ ῤ ῃҌ

Ȃ׆ ҉̆ ױ ᵣҬ ҉ ̆ ⌠ ⌠14- 15 Ȃѿ֓

׆ץ ѿ ѿ ᵬ̆ ѿ֓ ↕ᴪ

̆ ⌠ Ȃ ҉̆ Ҍ ᴋ ֟ Ӳ ҉

ᵣ ῤ ̆ᵖ ӟ ꜚ ҍ ꜚ ̆ ױ

Ἕ Ȃ Ҭ ѿ ̆ Ȃ׆

̆ ᴪᶏ ꜚ ѿ ҬḠ ̆ ᶛ ̆

Ҍ 17 ̆ᵄ Ԋҙױז ᶃ ╠Ȃ 

 

Karp, J. R. 

Muscle fiber types and training  

ҍ ꜚ  

Track Coach (2001), 155, pp .4943-4946 

ֲ ҈ Ҍ Ȃ ̂ 1̃ ҹ

ғ Ꞌ ⱬ Ȃ ҉̆ ױ ꜚ ᾝҍ

ȁ ᵣҍ Ȃ׆ ̆

Ҭ ̂ѿ ȁ ꜚ ̃ᶫ ᵞ̆

ᵞ̆ Ữ ү ҈ ̂ Ữ Ȃ̃ Ҭ

Ҭᶏ ̆ᵖ Ȃ̂ ҈ ȁ

ᴰ Ȃ̃׆ⱳ ҉ ̆ ԍ ֟ ᵞ ⱬ ꜚ̆

ҍḠ ᵬȂꜚל Ҭ ꜚ ᶏ Ȃ

̂ II ̃ ҹ ғ Ꞌ ⱬᵞȂ‗

ץ № ̆ ̂ Ҭ Ữ

ᵝ ̃ ȁ Ҭ ATP

̂ ATP Ȃ̃ ң Ҭ ҍ Ȃ

ᴪ ѿ № Â A IIA ̃ҍ B̂ B II B̃ Ȃ A

Ҭ Ꞌ ⱬ̆ ҍ Bң ’

Ȃ ҉̆ A ꜚ ᾝҍ ȁ ᵣ

ȁҬ ҍ Ȃ ҍ ҉

̆ ҈ Ữ Ҭ Ȃ ΐ ҍ Ȃ

ⱳ ҉̆ A ԍᵄ ⱬ ֟ ꜚ̆ 400

Ȃ ѿ ̆ B Ꞌ ̆ ȁ

ꜚҬ̆ ȁ ȁ Ȃ ֓ ֟

ⱳ Ȃҍ A ѿ ̆ B ꜚ ᾝ

̆ᵖ ᵞ ᵣҍ Ȃ ױ

ҍ ̆ ҈ ̆ ̆ Ȃ ᴋᵥ

ꜚ Ҋ̆֟ ⱬ ‗ԍ Ȃ ѿҩꜚ Ҭ̆

̆ ֟ ⱬ ԍ ֟ ⱬȂ

’Ҋ̆ Ҭ Ḡ Ҍ ̆ ҍ ֟ ⱬ

Ȃ ꜚ Ҭᴪ ⱬ Ȃ ᴋᵥ Ҋ̆ ֟
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ⱬ ⱴ̆ᵄ ᶛ ⱴȂ ̆ ᴋᵥⱬ ₮ ̆

ⱴᵄ ᶛ ⱴȂ ꜚ Ҭ̆ ᶛ

Ȃᶛ ̆ᴧ ⱬ ꜚ ᶛ ̆ᵖ ҍ

Ȃ Ҭ ᶛ ᶏ ױז ֟

ᵄ ⱬ ҍⱳ Ȃ ꜚ

₮ ѿҩ ̆ ̆ Ȃ

̆ ‗ ̆ ץ ̆

ҩֲ ҍף ⱬ ץ Ҍ Ғ Ȃ

ԍ ѿ Ḥ ̆ᵬ ⌠ԅ תּ ȁ ȁ

ӈȂ 

 

Karp, J. R. 

My love affair with lactate 

Ӳ ẁ  

Track Coach (2005), 171, pp. 5463-5465, 5468 

׆ Ӳ ҍ Ꞌӊ ῏ Ȃ ꜚ

Ҭ̆Ӳ ⱴ ̆ῒףז Ӟ ̆ ṿ ̆ ҹ

ȂӲ ῃ ̆ ꜚ

ᵬҹף Һ Ȃ ᵬҹҺ ᶏ ̆

̆ Ӳ ̆ ᴪ ҍ Ҭ Ȃ ̆ ҍῒז

ҬATP ֟ ̆ ᴪ pHṿҊ ̆

Ҭ ̆ ֟ ꞋȂᵖ ᶏ Ꞌ֟ Ҭ ᵬ ⌠ѿ֓

ױז̆ ҹ ῒףז ȂӲ ҌֽҌᴪ Ꞌ̆

Ҭ ֟ ṕ ⌠ ᵬ ̆ ῏ ȂӲ Ḡ ֓ №

ᶛ̆ Ḡ ᵬ ᵬȂӲ ᵬҹ

̆ ᵬ ̆

̂ Ữ ̃̆ ҍ ᵬץ

ҹ ᶏ ̆ ץ Ҋ ꜚȂ Ӳ ᴪ ҹ

֟ Ȃ׆ ̆ѿҩӲ ṿ ףץ Ҙ ף ̆ᵄ

Ӳ ṿ ѿ ’̆ ≠ԍҘ Ӳ ̆ Ҍ

⌠҈ Ҭ Ȃ Ӳ ṿ ꜚ ̂ ҉ ̃

̆ ҹױז ̆ ֓ ᵬҹҺ ᶫ

Ȃ ꜚ Ӳ ṿ ̆ ᴪ ꜛԍ ᶭ ԍ

ᶫ ꜚ Ȃ ̆Ӟᴪ֟ Ӳ ṿ̆ 400ҍ800

Ȃ Ӳ ѿᴆ ԊȂ 

 

OôConnor, H.; Olds, T.; Maughan, R. J. 

Physique and performance for track and field events 

ꜚ ᵣ ҍ ꜚ  

Journal of Sports Sciences, 25 (2007), Suppl. 1, pp. 49-60 

ֲ Ҭ ̆p ץ ΐ̆ᵣ ҹ

ꜚҬ ꜚ ᵣ ᶫԅᶭ Ȃ ֓ ᴪ֟ ҉ ̆

ᵣ ⱳ -ᵣ ᶛȂ ҍ ꜚ ᴪᶭ ҩֲ

Ԋ ȁ ľ Ŀ ⱳ ̆ Ḥ⁞ ᵣ
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ᴪ Ȃ ᴪ ᶏ ꜚ Ҍ ȁҌ └

̆ ᴪ ⱴ ῙҌ ҍ Ȃ ꜚ ҍ ̆

ᵖ ѿ֓ ꜚ ᵣ Ҋ ̆ ҹᵣ ‗ Ȃ ꜛ

ꜚ ᵣ └ Ғ ױ ֲᵣ ̆ ғ ꜚҒ

┴ ҍ Ȃ ⁞ ᵣ ҍ Ҍ ꜚ ҉ ̆

ῒ ҍ ה Ȃ 

 

Platonov, V. N. 

Principles of biochemical adaptation in training 

Ҭ  

In: J. Jarver, Middle distances: Contemporary theory, technique and training 

(pp. 71-75), Mountain View: Tafnews Press, 2002 

↕̆ Ҭ ѿ֓ ̆ Ҭ Ғ

ȁ ף Ȃ 

 

Thibault, G.; Péronnet, F.  

It is not lactic acidôs fault 

Ҍ Ӳ  

New Studies in Athletics, 21 (2006), 1, pp. 9-15 

    ҹ̆Ӳ ꜚ Ꞌȁ ȁ Ȃᵬ ױ ѿ

₮ ̆ ԅ ױז Ȃױז ₮̆ Ҭ

Ӳ ᵞ ̆ Ꞌ̆ ғ ҬӲ Ӟ

₮ ꞋȂ ҹ ױז̆ ⌠̆ Ҋ̆ ꜚ

Ҍ ‗ԍ ꜚ֟ Ӳ ⱬ̆ ‗ԍ֟ Ӳ ⱬȂױז

- ѿ ̆ ף ҍ ף ᶫ

- ⌠̆ ╠ Ȃױז ҹ̆

̆ Ҍᴪΐ ױֲ ҹ ΐ ᵬ Ȃ 
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¥ ᾟ ῞¥ ᾫ ЃJürgen Schiffer & Heinz MechlingЄ 

Cologne: Sportverlag Strauß, 2013, 431 pp., ISBN: 978 -3-86884-149-7 

 

ѿ ׂ ῖ ̆ ┘ ԍ ӊҬȂҕ ῃ

ӥ ȇ ῃӥȈ ȇBrockhausȈ ҌῬץ ₮ Ȃ2012

ȇ̆ ᾥ ᴶȈ̂ Macmillañ ῖӞ ҌῬץӥ ┘ ῖȂ

ֲ֓ ҹ ֲפ Ḥ ̆ ѿ֓ῒֲז↕ Ạľ׆ ┘ Ҭ

⌠ ĿȂ ῃӥ ľ Ŀ̂ Wikipediã̆ ῖ ľleoĿ 

ľleoĿ̆ ľdict.ccĿ ҹ ױ ԅ ῒ ⱳȂ

ᶏ Ғ ̆ Ӟױ ҍ Ḵ ̆ Ҭױ ѿ֓ ῖ̂ leõ̆ᶏ

ױ ץ ῏ ῀ ῖ ץ̆ ᶏזῒ׆ ⌠

Ȃ 

ѿ ̆ ֲ֓ᵌӍ Ḥᴋ ┘ ῖȂױז ҹ׆ Ҭ

⌠ ӎῤ ľҤ ĿȂ ҍѿ֓ᴧ ῖ Ҭ

Ҍ ѿ ̆ ľ Ŀ̂Wikipedia Ȃ̃ 

ᶏ ̆ ֓ ┘ ῖ ҹ Ҍ ̆ ѿֲף

ᶏ ױז Ȃ 

⌠ ֓ ȇ̆ꜚᵬ ῖȈ ₮ ᵌӍ ѿҩץ ҽ

Ȃ Ӈ̆ ῖ ᴨל ָӇ ̙ 

 

 

ӥ  

Wörterbuch Bewegungsund  
Trainingswissenschaft 

Deutsch-Englisch / - ̂ ԋ ̃ 
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ᾢ̆ ῖ ԅ ̆ ꜚ Ғ

ῗ¥ ᾥ ȁ ̂Heinz Mechlinğᵝԍ ᵣ ̂German 

Sport Universitỹꜚᵬ ꜚ ̂Institute for Movement and 

Sports Gerontologỹ ╠ ̃ ¥ ᾙ ̂Jürgen Schiffer̆ᵝԍ

ᵣ ꜚ Ҭ ӥ ̂Central Library of Sports Sciences̃

◐ ז̆ ҍᵣ ꜚ ῏ ῖ ᵬ ȇ ꜚ Ȉ

̃̆ ῖ ῤ ѿ֓ץ ┘ Ғ ῖ̆ ᴋᵥ

ῖҬ̆ Ҍ⌠ Ȃ 

ῒҬᴋץױ ₮ ѿ ҹᶛ̆ ῖ 76 Ҋץ 19 ҩ

̔ Bewegungsrückkopplung ̆ Bewegungsschema ̆

Bewegungsschnelligkeit ̆ Bewegungsschwierigkeit ̆ Bewegungssehen ̆

Bewegungsselbstkonzept ̆ Bewegungssinn ̆  Bewegungssonifikation ̆

Bewegungsstabilität ̆ Bewegungsstärke ̆ Bewegungsstereotyp ̆

Bewegungssteuerung ̆ Bewegungsstil ̆ Bewegungsstörung ̆

Bewegungsstruktur ̆ Bewegungssystem ̆ Bewegungstalent ̆

Bewegungstaxonomiĕ BewegungstechnikȂῒҬ Bewegungssinn̆

Bewegungsstörung Bewegungssystem ľleoĿ ῖҬ ⌠̆

ץ Bewegungssinn Bewegungssystem ץ ₮

Ȃ 

Ḃ ץ ̆ Ӟΐ Ғҙ ῖ ῖ ̔ Ҍ Ғ

ױ ᶏ Ȃ ᾙ ᾥ ̆

ױז ᶏ ѿ ꜚ ῖȁ ꜚ Ғ Ғ ̆

Ȃ ᶛ ’Ҋ̆ ԍ ȁ

Ҭ ץ ̆ ᶏ ₮ Ȃ ԍᶏ

ױ ᴪ ֓ ̆ ԍ ‰ ̆ ԍ

ᶏ ױ ̆ Ҍᴪ Ẋ̆ ӞҌ Ȃ 

ȇꜚᵬ ῖȈ ѿҩ Ȃ ԍ ױ

῏ ̆ꜚ ᵬ ꜚ ᵣ Ȃ ңҩ

ῒҍ ꜚ ℗ ῏̆ ꜚ ȁ ȁ ꜚ ⱬ

ᵬҹꜚץ ꜚ Ȃ ̆ ֓ Ӟ ῀ ῖȂ

ῒ ꜚᵬ ̆ Ȃ 

ȇꜚᵬ ῖȈ̂ 2007̃ ѿ Ҭ̆

ῖ Һ №ҬȂ ̆ҹԅ ᾧҺ №Ҍ ̆ ῖ

ᶏ ҉ ᵌӍ ԅȂ ̆ ҍ ῖ Һ

№№ ̆ ῀ԅ ῖ ľ Ŀ №Ȃ ӌ ̆

ῖҬ ῀ ̆ ᴪ ̆p Ḡ

ԅ ᴋᵥѿҩ׆ ҉ Ȃɒ ̆

Ausdauertraininĝ aerob é̃̆Ӟ Ausdauertraining ̂

Ausdauer é̃Ҋ ⌠Ȃ 

̆ ῒ ̆ ֓ ѿҩ ׅ̆

ῖ Һ №̆ ↕ ױ ᴪ Ȃᶛ ̆ ԍ Abprallwinkel

̂ Rückprallwinkel̃̆Ambidextriê Beidseitigkeit̃̆Ausbelastunĝ

Maximalbelastung ̃ ̆ Blutlaktatspiegel ̂ Blutlaktatkonzentration ̃ ̆

Kraftplattform̂ Kraftmessplattẽ̆Stretchinĝ Dehneñ̆Trainingsfrequenz
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̂ Trainingshäufigkeit̃Ȃ 

ȇꜚᵬ ῖȈ̂ 2007̃ ѿ Ҭ̆ ԅ 5320 Һ

̆ῒҬ 1770 ԅῒ ̆ 4800

Ȃ ԋ Ҭ̆ ԅ 8820 Һ ̆ῒҬ 3075
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ῖ ₮ 66% ῏ 100% ῏ Ȃ ᾢ
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Һ ᵬҹ Ȃ 

҉ ѿ ῖ̆ Ӟ ץ ᵬ ῖ̆ ᶏ

ῖҬᵬҹ Ȃ 

̆ ῖ ѿ ӯ ᴪ ᶫѿҩ ̆ ῀ ῖ

Ȃ ҩ Ҭ̆ ᶏ ῀

ῤ Ȃ 

ӊ ȇ̆ꜚᵬ ῖȈҬ № ̆ Ҍ ᴋᵥῒ

ῖҬ ⌠Ȃ ῖҌ ԍ ֓ ꜚ ῖ ≢ӊ ̆ ԍῒ

ԍ ԍ ̆ ῖ Ҭ↓₮Ȃȇꜚᵬ
ῖȈΐ ┘ ᶏ Ȃ ԍ ׆

̂ ̃ ꜚ ῐ ױֲ ̆ ֓ᴨל ᶏ

ῖṿ ӯ Ȃ 
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╦   

ľ ῃ ꜚ Һ Ŀ̂ http://www.alltime-athletics.com̃ ѿҩ

ꜚ ̆ ῖ Ғ ¥ ̂Peter Larssoñ

Ȃ └ ԍ ̆Һ ץ ȇ

Ȉ̆ ᵖ ₃ Ḥ Ȃׂ ̆

ҹ Һ Ḥ ᶫ Ȃ 

   

ľ ῃ ꜚ Һ Ŀ ԍ 1997 5 ̆ῒ ̆ №

ᶏ ױ ⱬ̆ ҉ ḂȂ׆ ῀ ̆ ѿ

⌠ ᶫ Ḥ ̆ ‰̂ 1 Ȃ̃ 

 

1 ľ ῃ ꜚ Һ Ŀ῀  
 

Һ׆ ῀ ̆ ΐ ҈ҩ ̔ 
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