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Z obserwacji autora badań wynika, że naj-
bardziej krytyczny okazał się w ośmiu przypadkach 
czwarty tydzień treningowy, a w nim 12 trening na ob-
ciążeniu równym 90% CM. Stosowano tutaj inny wa-
riant realizacji obciążeń (np. 1 seria x 4 wyciśnięcia i 
4 serie x 3 wyciśnięcia) tzn. taki, aby suma podniesień 
sztangi wynosiła planowaną ilość 16 razy, przy zwięk-
szonej liczbie serii

Wnioski. 
- Z przedstawionego powyżej przeglądu metod 

i systemów treningowych wynika, że dla potrzeb roz-
woju rezultatu w wyciskaniu sztangi leżąc stosuje się z 
reguły metody izomorfi czne i polimorfi czne. W każdej 
z metodyk dominującym ćwiczeniem jest wyciskanie 
sztangi leżąc. 

 - Z podawanych przez autorów poszczególnych 
metodyk przyrostów rezultatu w wyciskaniu sztangi le-
żąc wynika, że najbardziej skuteczne są metody o cha-
rakterze izomorfi cznym, a wiec te metody i systemy 
treningowe, w których jedynym ćwiczeniem treningo-
wym jest właśnie wyciskanie sztangi leżąc.

 - Dużą skuteczność w rozwoju rezultatu w wy-
ciskaniu sztangi leżąc wykazują te metody i systemy 
treningowe w których stosuje się statyczne napięcia 
mięśniowe.

 - Interesującym jest fakt, że w szerokiej litera-
turze przedmiotu dotyczącej tego zagadnienia brak jest 
danych, o stosowaniu ćwiczeń ekscentrycznych w roz-
woju rezultatu w wyciskaniu sztangi leżąc. 

Literatura
Aldrige B. (1998): 6 najlepszych sposobów na klatkę piersiową. 1. 
W: Flex nr 1(8), str. 84-88.

Berger P. (1963): Comparison Between Static Training and 2. 
Various Dynamic Training Programs. W: The Res Quart. Nr 2, 
vol. 34, str. 131-135.
Dobrowolskij I.M.: (1972): Ispolzowanije statiko-dinamiczeskich 3. 
uprażnienij dlja razwitija siłowych kaczestw. Teorija i praktika 
fi z. kult. nr 7, str. 16-18.
Doleżal B., Thormodsgard M. (2000): Wielkie wyciskanie. 4. 
Popraw swoje wyniki w wyciskaniu o 25% w ciągu 12 tygodni. 
W: Flex nr 7(38), str. 54-60.
Kopański D. (1999): Próba wykorzystania metodyki treningowej 5. 
A. Zejnałowa dla potrzeb rozwoju rezultatu w wyciskaniu 
sztangi leżąc. Materiały Konferencji Młodych Pracowników 
Nauki nt. „Wychowanie fi zyczne, sport i zdrowie w badaniach 
naukowych” 1.06.1999 r., WNP-IKF, US Szczecin, str. 18-31.
Kopański R., Śmieja B. (2001): Propozycja nowej notacji 6. 
obciążeń treningowych w sportach atletycznych (podnoszenie 
ciężarów, trójbój siłowy, kulturystyka). W: Materiały Konferencji 
Naukowej nt. „Aktywność ruchowa ludzi w różnym wieku” 
PTNKF i US Szczecin, str. 377-387.
Sloan B.C. (2001): „Mega wyciskanie” – analityczne spojrzenie 7. 
na różne metody osiągania lepszych wyników w wyciskaniu na 
ławce płaskiej. W: Muscle nr 38, str. 54-58.
Tokarski G. (1993): Klub siłaczy – przedstartowy cykl 8. 
treningowy. W: Muscle&Fitness nr 4, str. 72-74.
Tokarski G. (1995): Jak poprawić swój rekord w wyciskaniu 9. 
leżąc w 3 miesiące o 20 kg i więcej. W: Muscle&Fitness nr 10, 
str. 55-57.
Vagman D. (1998): Przybliżone określenie jednego 10. 
maksymalnego powtórzenia. W: Flex – Kulturystyka, fi tness, 
sporty siłowe. Nr 10(17), str. 65.
Vagman D. (1998): Skarb trójboisty – wyciskanie wyczynowe. 11. 
W: Flex 10(17), str. 58-65.
Zajnałow A. A. (1976): Mietody razwitija siły nog. W: Tjażołaja 12. 
atletika – jeżegodnik, F i S, Moskwa, str. 29-31.
Zale N. (2001): Treningowe problemy. W: Muscle nr 42, str. 13. 
54-59.

Поступила в редакцию 16.05.2009г.
aprim@bk.ru

Tabela  18. 
Rezultaty wyjściowe wyciskania sztangi leżąc, wyniki sprawdzianu końcowego i przyrosty rezultatu w badanym 6 – 

cio tygodniowym okresie
L.P. Inicjały

Badanych
Rekord w wyciskaniu
przed eksperymentem

[kg]

Wynik sprawdzianu 
w wyciskaniu po 

eksperymencie [kg]

Różnica
wyników

[kg]
1
2
3
4
5
6
7
8
9
10
11
12

F.D.
K.K.
T.M.
K.W.
Ch.W.
P.M.
M.J.
M.R.
Sz.Z.
J.F.
Z.S.
K.D.

110
125
92,5
110
120
97,5
130

112,5
95

127,5
137,5

90

122,5
140

107,5
117,5
132,5
105

132,5
122,5
105
135

142,5
100

12,5
15
15
7,5

12,5
7,5
2,5
10
10
7,5
7,5
10

X
S

112,29
16,00

121,875
14,85

9,791
3,608

Tabela 19. 
Wyniki testu T – Studenta na istotność różnicy między rezultatem wyjściowym i końcowym w wyciskaniu sztangi 

leżąc
Rezultat wyjściowy

х1

Rezultat końcowy
x2

Przyrost rezultatu
x2- х1

Wartość krytyczna
przy α = 0,001

112,29 kg 121,875 kg 9,585 kg 4,78 kg
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Annotation. The aim of this paper is to present the lifestyle of gentry 
residing in Upper Silesia. The paper will mostly deal with their 
contribution into the establishment of health resorts in this region in 
the 19th and in the fi rst half of the 20th century. The paper will focus 
mainly on chosen noble families- mostly industrial tycoons, whose 
contribution into the development of Silesian resorts was, according 
to the author of the paper, the most signifi cant. These were: The 
Ballestrem`s, the Schaffgotsch`s, the Hochberg`s, the Promnitz`s, the 
Anhalt`s, the Zawadzki`s and others. Their actions led to the founda-
tion of many resorts in Czarków, Grabin, Kokoszyce, Trzebina, and 
to the development of the existing ones in Cieplice, Szczawno-Zdrój 
and Głuchołazy. The Upper Silesia lands, which had been a part of 
Prussia since Prussian-Austrian war (1740-1763) were returned to 
Poland in 1815 (1816) and became a part of Opole Province which is 
now a part of Opole and Silesia Province. 
Key words: gentry families, health resort, treatment.
Анотація. Мігала Маріуш. Роль і значення діяльності дворян-
ства Верхньої Сілезії з популяризації курортного лікування 
й зміцнення здоров’я у XIX – першій половині XX сторіччя. 
Ціль цієї статті полягає в тому, щоб показати добродійну 
діяльність дворянства, що жило у Верхній Сілезії в зазначений 
період. Стаття представляє головним чином їхній внесок у за-
снування і розвиток курортів у цій області в 19-ому і в першій 
половині 20-ого сторіччя. Стаття містить діяльність сімейств 
- головним чином індустріальних магнатів, внесок яких у роз-
виток курортів Сілезії був, відповідно до автора статті, самим 
значним. Це були сімейства: Баллестрем, Щаффгоц, Хочберг, 
Промнітз, Анхалт, Завадскі й інших. Їхня діяльність покладена в 
основу створення й розвитку багатьох курортів (Краків, Кошице 
та ін.). Верхня Сілезія, що була частиною Пруссії в результаті 
пруссько-австрійської війни (1740-1763), була повернута в Поль-
щу в 1815 (1816) і стала частиною Області Ополе, що у цей час є 
частиною Області Сілезії й Ополе. 
Ключові слова: сімейства дворян, курорт, лікування.
Аннотация. Мигала Мариуш. Роль и значение деятельности 
дворянства Верхней Силезии по популяризации курортного 
лечения и укрепления здоровья в XIX – первой половине XX 
столетия. Цель этой статьи состоит в том, чтобы показать бла-
готворительную деятельность дворянства, жившего в Верхней 
Силезии в указанный период. Статья представляет главным об-
разом их вклад в основание и развитие курортов в этой области 
в 19-ом и в первой половине 20-ого столетия. Статья содержит 
деятельность семейств - главным образом индустриальных маг-
натов, вклад которых в развитие курортов Силезии был, соглас-
но автору статьи, самым значительным. Это были семейства: 
Баллестрем, Щаффгоц, Хочберг, Промнитз, Анхалт, Завадски и 
другие. Их деятельность положена в основу создания и разви-
тия многих курортов (Краков, Кошице и др.). Верхняя Силезия, 
которая был частью Пруссии в результате прусско-австрийской 
войны (1740-1763), была возвращена в Польшу в 1815 (1816) и 
стала частью Области Ополе, которая в настоящее время являет-
ся частью Области Силезии и Ополе. 
Ключевые слова: семейства дворян, курорт, лечение.

Introduction
Gentry residing in Upper Silesia in the 19th cen-

tury and in the fi rst half of the 20th century, was a so-
cial group with knightly and noble traditions. They also 
had their family coats of arms, but their lifestyle, fam-
ily relations and fi nancial position were different from 
typical noblemen. This term included both aristocracy 
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and affl uent noblemen who did not have any aristocratic 
titles, but whose lifestyle was very aristocratic. One of 
a distinguishing feature of this group was management. 
They employed hired hand workers, they had a qualifi ed 
governing body and applied latest technologies. Anoth-
er important feature was their right to poses their own 
property of about 50 hectare (Jasiewicz K., 1995).

Silesian feudal lords had been gaining profi ts 
from their own medical water springs since the 18th 
century.  In most of the preserved records, gentry fami-
lies are described as industrial tycoons. Among them 
there were: The Ballestrem`s, The Schaffgotsch`s, 
Hochberg`s, The Promnitz`s, Anhalt`s, Zawadzki`s and 
others (Korzeniowska W., 1997). Their activities be-
came a part of rules established in 1797 by a Prussian 
King Frederick Wilhelm for a health resort in Lądek 
(Kwaśny Z., 1965).

The rules were imposed on all resort owners. At 
fi rst, this new idea required a signifi cant expenditure on 
resort construction and furnishing, but later on it gained 
enormous profi ts. Many resorts became very popular. 
Among them Kokoszyce, on Franc von Zawadzki prop-
erty, known also as “sulphur Lądek of Uppersilesians” 
(Wróbel A., 1991) or “Eastern Wörischofen” (Kutzer 
P., 1928) in Głuchołazy. 

The resorts had yielded most profi ts till the sec-
ond half of the 19th century. However, some of them 
became popular in the second half of the 19th century. 
Some of the resorts lost their prestige because they 
were neither maintained properly nor reconstructed. 
Moreover resort modernization in the industrial era was 
seen as unprofi table.

The Aim of the Work
The aim of this paper is to present the lifestyle of 

gentry residing in Upper Silesia. The paper will mostly 
deal with their contribution into the establishment of 
health resorts in this region in the 19th and in the fi rst 
half of the 20th century.

Results of work.
A very good example of this kind is resort 

in Czarków, the fi rst health resort in Upper Silesia. 
Czarków used to be the poorest village in Pszczyna 
State Country and the discovery of springs of mineral 
water and their medical properties changed the status 
of the forgotten and unnoticed village. The distinguish-
ing quality of the self-appearing water drew attention 
of Pszczyna prince Frederic Ferdinand Anhalt, who 
commissioned his court chemist to analyze the chemi-
cal properties of water. The analysis showed that the 
water had healing properties and in 1801 the Prince de-
cided to ask the Prussian King for permission to open 
a physiotherapeutic resort in Czarków. After more pre-
cise inquiries carried out by a local physician, in 1802 
Pszczyna Prince was given a permit to begin the con-
struction of the resort (Włodarska T., 1982).

The Hochberg’s family, King John Henry V in 
particular, opened a European standard resort in Szc-
zawno-Zdrój. In 1815, the king decided to turn Górne 
Szczawno village into a resort equipped with all neces-
sary devices. In the same year he employed a resort doc-
tor August Zemplin, who made the resort very popular. 
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In 1816, the Prince took the initiative and built a pump 
room of mineral water, a theatre, band room, several 
hotels and inns (Falkiewicz A., Starzewska A., 1975). 
Prince John Henry V known also as a patron of art con-
tributed to the reconstruction of Pszczyna Park into an 
English landscape park. It took place in the second half 
of the 19th century, and all elements of romantic archi-
tecture such as wide views, pools and ponds were used. 
Some architectonic elements like arch bridges, classic 
arbours, etc. were also characteristic of this place. King 
John Henry was said to have a “powerful obsession of 
constructing”. Due to his efforts, an enormous sanato-
rium “Grand Hotel” was built in Szczawno-Zdrój in 
1910 (Fürstin von Pless..., 1930).

Apart from enterprise, Upper Silesian noble 
families were also famous for being interested in 
traveling. Going to spring water resorts either in Up-
per Silesia or to neighbouring countries, became very 
fashionable. Cieplice property, which in the 14th cen-
tury belonged to Schaffgotsch family was visited not 
only by Silesian gentry, but also by aristocratic families 
like Radziwił, Sapiecha, Czartoryski, Potocki (Kwaśny 
Z., 1965). The dynamic development of the resort took 
place in 1812, when Earl Leopold Gotard Schaffgotsch 
purchased monastery property. Another fashionable 
resort Pokój (Carlsruhe) in Opole Province was also 
very popular in the 19th century. It belonged to Prince 
von Württemberg-Oels properties and it was a magnate 
manor in a garden place, which was closer to a clima-
totherapy resort.  

Many health resort patients visited also men-
tioned above Kokoszyce and Czarków resorts as well 
as Grabin in Silesian Opole region, which  at fi rst was 
a part of  Earl  Edward Promnitz`s properties. Later on, 
Grabin became a property of Earl Colonny-Walewski 
(Korzeniowska W., 1992).

Earl Franc Ballestrem from Pławniowice also 
contributed signifi cantly to the development of Upper 
Silesian resorts. He shared Prince John Henry’s pas-
sion for  constructing (Ehren H., 1935). Due to his so-
cial and charity activities many residential settlements 
and working class settlements were built. They were 
constructed within Earl’s industrial districts. The most 
important settlement was founded in Rokitnica village, 
now a quarter of Zabrze, which is famous for Medi-
cal Academy. Moreover, thanks to his efforts in Ruda 
a modern hospital, an orphanage and local school were 
opened (Neubach H., 1984).

In Głuchołazy, the biggest resort in Silesian 
Opole in the 19th century, F. Ballestrem helped to con-
struct two health holiday resorts: “Waldesruh”- for 
adults and “Waldschule” for children. They were both 
built in 1908, in a beautiful forest area, to celebrate 
the 50th wedding anniversary of the Ballestrem`s. The 
buildings were very modern and they were equipped 
with central heating, electric light, a ballroom and a 
modern kitchen. Separate rooms for baths and inha-
latorium were provided for asthma, tuberculosis and 
anaemia sufferers. The overall cost of the construction 
was about 500 marks. The resort covered the area of 
11 hectares and it included a near forest, a pond and 

a fi eld. In the summer they organized “Venice nights” 
with gondola trips and lanterns and in the wintertime 
the pond was turned into an ice ring.  Miners were al-
lowed to stay at “Waldesruh” with their families for two 
weeks. Moreover, the Earl paid for the costs of trans-
port, housing, and medical aid. He even gave pocket 
money of 3 marks (Kowalski R., 1998).

When talking about the infl uence of gentry on 
the development of Upper Silesian resorts, one can-
not forget Prince Gebhard Blücher von Wahlstatt, who 
owned Trzebina property located near Prudnik, and 
who was later a marshal of Prussian army and a leader 
who won battles with Napoleon and in Waterloo. Al-
though Prince Gebhard Blücher von Wahlstatt wasn’t a 
member of Upper Silesian families, the king expressed 
his gratitude for his bravery and in return for soldier’s 
pay and equipage lost during a 7-year-war he gave this 
property to him. Thanks to it, Trzebina became a well 
known, almost historical place, which was visited by a 
Prussian national hero. The villagers believed that in 
Trzebina the Prince had made a plan, which later on he 
put into operation, to attack Napoleon and to free Prus-
sia from a foreign rule (Otto C., 1909). 

The infl uence of gentry on the development of 
the resorts was noticed mostly by health resort visitors, 
who willingly visited Upper Silesian resorts and wa-
tering places. They were modern, well equipped, and 
they fulfi lled sanitary standards and offered entertain-
ment. They immediately gained prestige and approval 
abroad and they were competitive with bigger and 
more famous European resorts. The indirect evidence 
of this approval is an award which Vincenz Priessnitz, 
the founder of Gräfenberg resort in Austrian Silesia, re-
ceived from Emperor Ferdynand Habsburg in 1846. It 
was a 1st Class Civil Gold Medal which was the high-
est civil award, and had never been received before. It 
expressed the government`s gratitude for Priessnitz`s 
contribution into the development of hydrotherapy, 
and for making the unknown resort famous all over the 
world (Grünner O., 1997).

It is noteworthy that almost all resorts built in 
the 19th century were modelled on Gräfenberg resort 
and thanks to it they were noticed and appreciated by 
tourists and patients who were looking for relief. 

 Conclusion
Another example worth mentioning is Empress 

Augusta Victoria, who offered Głuchołazy help af-
ter the biggest fl ood in the history of this town. The 
total amount of the damage reached 800.000 marks 
and it was more serious than other fl oods in the 19th 
century. Nobody knows what the future of the town 
and resort would be without Empress’s help. She vis-
ited Głuchołazy on 10, August 1903 and he granted a 
substantial fi nancial aid, which enabled the town to be 
quickly rebuilt and the resorts and watering places to 
continue their activities (Migała M., 2003).

Although neither Emperor Ferdinand Habsburg 
nor Empress Augusta Victoria was a member of Upper 
Silesian gentry, they appreciated the actions of Upper 
Silesian gentry families and they motivated others to 
invest in health resorts. 
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Annotation. To test the dependence between the progression of the 
sport results (ended with the Polish records in the junior category in 
10 and 20 km)and the training loading complied in the beginning 
years of the training of two Polish Olympic contestants in the sport 
walking (G.S.’s 7th place in 50 km and B.K.’s in 20 km). Is any 
directly proportional dependence between the result pace of the sport 
walking in 10 and 20 km ended with the polish records in the junior 
category in both distances and the training structure and quantity and 
intensity of the training loading. The extensive growth of the training 
loading of the sport walker is not the only way to reach the mastery 
level in the sport walking for junior. The training quantity which does 
not exceed 3000 km a year where the superiority would be all of the 
oxygen agents with direct disposition of the oxygen-non-oxygen and 
non-oxygen-oxygen agents can be claimed as the enough stimulus for 
any sport walker. Too extended run training quantity complied by the 
sport walker in the junior category can have the negative infl uence 
on his sport level.
Key words: sport walking, junior category, sport result’s, training 
loading, correlation factor.
Анотація. Млечко Е., Судол Г., Мірек В., Ящанін Я. 
Аналіз тренувальних навантажень легкоатлетів Польщі 
по спортивній ходьбі. Спортивні досягнення польських 
спортсменів по спортивній ходьбі в останній декаді минулого 
сторіччя й початку XXІ століття в основному визначаються до-
сягненнями багаторазового олімпійського чемпіона Р. Коженев-
ского і являють собою результат вітчизняної школи в цьому виді 
легкої атлетики. Метою дійсної роботи з’явилося визначення 
залежностей між динамікою приростів спортивних результатів, 
обсягом й інтенсивністю тренувальних навантажень членів 
олімпійської збірної країни (Г.С. і Б.К.). Визначалася динаміка 
результатів обох спортсменів у вікових періодах молодшо-
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го й старшого юніорів, частота участі в змаганнях на різних 
дистанціях, обсяг і зміст тренувальних занять, їхня структура, 
зони інтенсивності й кореляційні зв’язки між спортивними по-
казниками й зонами тренувальних навантажень, їхнім обсягом і 
деякими кількісними характеристиками. Результати проведено-
го аналізу показують, що достатнім рівнем прояву адаптаційних 
процесів в організмі спортсменів, що займаються спортивною 
ходьбою є річний тренувальний обсяг, що не перевищує 3000 
км. Домінуючими повинні бути навантаження в аеробній (75%), 
аеробно-анаеробній (11%) і анаеробно-аеробній (14%) зонах. 
„Бігове тренування” у віковому періоді юніора, що перевищує 
10% занять по пересіченій місцевості, може впливати на спор-
тивну майстерність представників спортивної ходьби в цьому 
віковому періоді.
Ключові слова: спортивна ходьба, юніори, спортивний резуль-
тат, тренувальне навантаження, коефіцієнти кореляції.
Аннотация. Млечко Э., Судол Г., Мирек. В., Ящанин Я. Ана-
лиз тренировочных нагрузок легкоатлетов Польши по спор-
тивной ходьбе. Спортивные достижения польских спортсменов 
по спортивной ходьбе в последней декаде прошлого столетия и 
начала XXI века в основном определяются достижениями мно-
гократного олимпийского чемпиона Р. Коженевского и представ-
ляют собой результат отечественной школы в этом виде легкой 
атлетики. Целью настоящей работы явилось определение зави-
симостей между динамикой приростов спортивных результатов, 
объемом и интенсивностью тренировочных нагрузок членов 
олимпийской сборной страны (Г.С. и Б.К.). Определялась ди-
намика результатов обеих спортсменов в возрастных периодах 
младшего и старшего юниоров, частота участия в соревнованиях 
на различных дистанциях, объем и содержание тренировочных 
занятий, их структура, зоны интенсивности и корреляционные 
связи между спортивными показателями и зонами тренировоч-
ных нагрузок, их объемом и некоторыми количественными ха-
рактеристиками. Результаты проведенного анализа показывают, 
что достаточным уровнем проявления адаптационных процес-
сов в организме спортсменов занимающихся спортивной ходь-
бой является годичный тренировочный объем, не превышающий 
3000 км. Доминирующими должны быть нагрузки в аэробной 
(75%), аэробно-анаэробной (11%) и анаэробно-аэробной (14%) 
зонах. «Беговая тренировка» в возрастном периоде юниора, пре-
вышающая 10% занятий по пересеченной местности, может ока-
зывать отрицательное влияние на спортивное мастерство пред-
ставителей спортивной ходьбы в этом возрастном периоде.
Ключевые слова: спортивная ходьба, юниоры, спортивный ре-
зультат, тренировочная нагрузка, коэффициенты корреляции.

Introduction. 
All the successes of the Polish sport walkers in 

the last decade of the 20th century and in the beginning 
of the 21st century, mainly thanks to Robert Korzenio-
wski, are in the majority the effect of the Polish train-
ing school of the sport walking achievements. How-
ever, it would be rather diffi cult to fi nd in the literature 
any brief writings of its specifi cation. It appeared to be 
much better situation in the past. In the 80’s of the 20th 
century two historical publications were released and 
edited by T. Chmielewski [1] and K.Kisiel [2] focus-
ing on the Polish walkers’ training issue 25 years ago. 
Some preview of this uncomfortable situation was the 
publication of some training aspects of the Olympic 
champion [3]. For 10 years no attempts were under-
taken to continue mentioned problematic question. Ap-
parently, this situation was caused by the attempts to 
secure the secret of the training ways and hints.

Accepting the personal goods protection Uni-
versity of Physical Education in Krakow undertook 
with the acceptance of the trainers and athletes the re-
searches within the particular training subjects of the 
sport mastery development. In the main assumption 
they should lead to achieve the cognitive aims. Up to 
now experiences lead to the conclusion series of the 
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results cannot have the applicable value. In this publi-
cation we want to pay the attention to some of them.

Aim of the research. 
To test the dependence between the progression 

of the sport results (ended with the Polish records in 
the junior category in 10 and 20 km)and the training 
loading complied in the beginning years of the training 
of two Polish Olympic contestants in the sport walking 
(G.S.’s 7th place in 50 km and B.K.’s in 20 km).

Research question. 
Is any directly proportional dependence be-

tween the result pace of the sport walking in 10 and 20 
km ended with the polish records in the junior category 
in both distances and the training structure and quantity 
and intensity of the training loading.

Resources. 
The material regarding the result progression of 

two Polish walkers in the junior category. G.S. (years 
1994-1997) and B’K. (years 1998-2001) was analyzed. 
The documents came from the “Polish Athletics As-
sociation Bulletins”. From them the information come 
B.K. is the present Polish champion who achieved the 
record in 10 and 20 km in the mentioned category. The 
former record results belonged to G.S. Both of the con-
testants were the polish champions and achieved the 
nomination to take part in the Olympic Games in Ath-
ens. G.S. Won 7th place in 50km and B.K. 12th place 
in 20km. For a few years up till now they belong to the 
sport walkers’ world elite. In 2005 B.K. Won 7th place 
in the World Championship in Helsinki. The analyzed 
subject were also the documents gathered in the training 
reports during the starts period in the junior category. 
They were released to register the training loadings for 
the sport walkers. During 4 years: the number of starts, 
inside training, quantity (hours) and the outside train-
ing (km) with the division to the way of overcoming the 
distance (sport walking-run) and the exercises intensity 
were all sum up. To describe the inner loading factor 
(inner loading zone: oxygen, oxygen-non-oxygen and 
non-oxygen) Cempla and Mleczko (1989) method was 
used. The strength between the top results in the fol-
lowing years of the training in 10 km and complied 
training loading in the particular years was determined 
according to the value of the Spearman rang correlation 
factor.

Results. 
The development of the Polish champions' sport 

results of the sport walking in the junior category. 
Analysing all data enclosed in the table 1 we can see 
B.K. (the younger contestant) achieved worse sport re-
sults in the fi rst start season in the junior category in 5 
and 10 km.

He also began participating in the 20km distance 
quite lately. It took place in the last year of starts in 
the junior category. The older contestant’s (G.S.) result 
progression was more decreasing what caused the bet-
ter record result of the younger contestant. Besides that 
both juniors did not take part in 50km distance. Much 
later only G.S. Participated in it.

The start frequency of the researched contes-
tants in the junior category. Both Polish juniors did 

not differ according to the start number in the particular 
distances (tab. 2.). For their total quantity infl uenced 
fi rst of all G.S. Starts in the 3 km distance. What should 
be mentioned is along with the age of contestants the 
number of starts were reduced for G.S. and increased 
for B.K.

The total quantity of the training and its struc-
ture in the following years of the training of the Pol-
ish Juniors. From the comparison one can conclude 
both contestants complied in the junior category dif-
ferent reasons of the training loading (tab. 3). First of 
all, from the fi rst start year G.S.’s training was more 
quantitative than B.K.’s in each year. In the fi rst year of 
the observation the differences reached 1555,1km and 
only in G.S.’s training the tendency to enlarge the train-
ing quantity appears.

B.K.’s training shows in the older junior category 
a slight decrease of pace of the described training load-
ing’s element and its stabilization at the 3000km level 
a year. In the last year of the observation the difference 
reached 2000km. To underline its greatness the similar 
quantity of the training loading B.K, used to comply in 
the fi rst year of the junior category (tab 3). The same 
situation appeared in the quantity of the inside training. 
G.S. spent more time on complying it (52,7-71,9hours) 
than B.K. (18,15-53,10 hours). Analyzing the start ef-
fi ciency G.S.’s great training work (3654,7-5055,6km a 
year of the outside training and 52,7-79,1 hours of the 
inside training) gave this young contestant signifi cant 
advantages like Polish records but they were not com-
mensurable to the results achieved at this time by less 
working B’K. (2101-3112km).Worth mentioning is the 
quality differences in complying training loading of 
these two contestants. G.S.’s outside training enclosed 
more running as a training agent, especially in the fi rst 
year of starts in the junior category (34-38%) In the 
course of time the participation of this agent decreased 
and reached the level of 13% in the last year of the ob-
servation. B.K.’s training enclosed the running agent 
in the slight percent (min.0,7-6,6%) during the whole 
time of the observation.

The sport training quantity complied in the 
sport walking engaging three inner loading zones. 
Analysing the results from the tab 4. it can be assumed 
G.S. In the majority engaged the oxygen mechanism of 
the energy changes. Additionally, taking into consider-
ation “mixed agents” proportion it appears, in the older 
junior of G.S. The stronger agents non-oxygen-oxygen 
took the bigger part.

Interesting seems to be the fact in the third an-
alyzed season B.K. Reached the similar sport level as 
G.S. Another interesting fact is both being 18 years old 
reached the same high sport level using a very varied 
general quantity. The difference increased to 1400km 
for G.S.

The dependence between the sport result in 
10 km distance and the training loading complied by 
the contestants of the sport walking. In the table 5. the 
Spearman rang correlation factors between the results 
in 10km and the quantity of the loadings complied 
by both contestants were represented. Their analysis 



230

shows G.S.’s measurement presented the same strong-
est positive strength of the dependence between the 
rsult in 10km and the outside training quantity and effi -
ciency (rsp=1). The negative correlation with the train-
ing quantity appeared. B.K.’s measurement appeared 
with the exception of the training quantity all the other 
dependences were positive and high value. No negative 
correlation factors appeared.

Discussion. 
Basin on the presented and analyzed material 

the question comes: if the contestant B.K. Reached 
defi nitely the higher sport level why so intense train-
ing should be practiced? Maybe so tiring and exten-
sive training (above 5000km a year) can be positively 
estimated when it leads to the later possibility of par-

ticipation in the 50km distance. It seems for the present 
effects and needs of sport development for junior cat-
egory only the quantity of 3000km would be enough. 
For sure the need of elimination of the run agent as an 
training item should be considered. The B.K.’s expe-
riences and the correlation factors’ analysis show the 
negative infl uence on the G.K.’s result. Because of the 
traditions and habits it seems there is no need to try any 
run agents more than those which were used by B.K. 
(10% of the whole year training quantity). The great 
number of starts should also become the subject of 
some discussions. For sure the number was quite high 
in the G.S’s years of training.

Conclusions. 
The extensive growth of the training loading of 

Table.1 
The result progression of the younger and older junior of the Polish Olympic contestants

Season

I. (younger junior)
- junior młodszy 

mmłodszy
II.(younger junior) III. (older junior) IV. (older junior)

G.S B.K G.S B.K G.S B.K G.S B.K.

5 km 22.56 24.42 22.07 21.53 21.08 20.36 20.50 19.25,18

10 km 45.41 47.04 42.46 43.24 41.46 41.50 41.26 40.10,00

20 km - - 1:35.10 - 1:30.21 - 1:25,47 1:24,53

50 km - - - - - - - -

Table 2. 
The start frequency of the contestants of the particular start seasons

Testedy G. S. B. K.

Season 93/94 94/95 95/96 96/97 Sum 97/98 98/99 99/00 00/01 Sum

3 km 1 2 2 1 6 - - - -

5 km 5 4 2 2 13 2 4 3 4 13

10 km 6 8 12 8 34 7 10 7 8 32

20 km - 1 2 1 4 - - - 4 4

Sum 12 15 18 12 57 9 14 10 16 49

Table 3 
The quantity of the inside training “effi ciency” in the following seasons of the training and complied by G.S. and 

B.K. outside training including two groups of the training items

Season
Run % Sport walking % Outsider [km] „Effi cency” [h]

G.S B.K G.S B.K G.S B.K G.S B.K

I 38 3,6 62 96,4 3654,7 2101 52,7 18,15

II 34 6,6 66 93,4 4218,4 2379 60,8 21,40

III 21 1,2 79 98,8 4511,4 3112 67,3 53,10

IV 13 0,7 87 99,3 5055,6 2976 71,9 37.0
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the sport walker is not the only way to reach the mas-
tery level in the sport walking for junior.

The training quantity which does not exceed 1. 
3000km a year where the superiority would be all of 
the oxygen agents with direct disposition of the oxy-
gen-non-oxygen and non-oxygen-oxygen agents can be 
claimed as the enough stimulus for any sport walker.

Too extended run training quantity complied 2. 
by the sport walker in the junior category can have the 
negative infl uence on his sport level.
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Annotation. Decathlon in track and fi eld is a complex project, by 
the specifi c individual components, but does not mean that all of the 
simple sum of the individual, it is by the specifi c combination of a 
single indivisible integrity of the competition. All-around track and 
fi eld project to some extent a refl ection of a country’s overall level of 
athletics. Ukraine through the world’s best all-around athlete with the 
differences in test scores to prove that Ukraine and the world there 
is a big gap compared to the athletes. In order to fi nd differences 
between the subjective and objective factors and to explore ways to 
narrow the gap, this article attempts to the application of the theory 
of gray “advantage analysis” of Ukraine and the world all-around 
athletes compared.
Key words: decathlon, a gray system theory, analysis of advantages, 
comparison ,research
Анотація. Ван Синьна. Порівняльні результати дослідження 
спортсменів України й світу в чоловічому десятиборстві з 
використанням теорії сірих систем “Аналіз переваг”. По кон-
кретних окремих компонентах десятиборство в легкій атлетиці 
є складним видом спорту. Однак, його специфічні індивідуальні 
компоненти це не проста сума, а певна комбінація видів у 
неподільній цілісності змагання. Десятиборство до деякої міри 
є відбиттям загального рівня розвитку легкої атлетики в країні. 
Українські кращі спортсмени беруть участь у різних представ-
ницьких змаганнях і їхні результати мають великий розрив із 
кращими атлетами миру. Для того, щоб знайти розходження 
між суб’єктивними й об’єктивними факторами, а також вивчи-
© Wang Xinna, 2009

Table 4. 
The outside training quantity (run, sport walking) with division of its intensity to three inner loading zones
Loading 

zone 
Season

Oxygen % Oxygen -
-non oxygen % Non-oxygen –oxygen % Sum [km]

G.S B.K G.S B.K G.S B.K G.S B.K

I 75,9 76,3 10,6 7,7 13,6 16,0 2189,4 2100,9

II 81,5 77,2 7,9 8,5 10,6 13,3 4218,4 2379,0

III 73,8 72,5 9,6 14,5 16,6 13,0 4511,4 3111,5

IV 67,8 74,4 14,7 11,7 17,6 13,9 5055,6 2975,5

Table 5. 
Spearman rang correlation factor between the results in 10km and the loading quantity complied by G.S. And 

B.K. In the junior category.

10 km results and G.S B.K

outside training quantity 1 0,47

effi ciency quantity 1 0,87

oxygen loading 0,87 0,87

oxygen-non-oxygen loading 1 0,87

non-oxygen loading 0,87 0,87

the number of starts 0,30 0,87

sport walking quantity 1 1

run quantity -0,8 0,87
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ти шляхи скорочення цього розриву почата спроба застосування 
теорію сірих систем “Аналіз переваг” у порівнянні десятиборців 
України й світу.
Ключові слова: десятиборство, теорія сірих систем, аналіз пе-
реваг, порівняння, дослідження.
Аннотация. Ван Синьна. Сравнительные результаты иссле-
дования спортсменов Украины и мира в мужском десятибо-
рье с использованием теории серых систем «Анализ преиму-
ществ». По конкретным отдельным компонентам десятиборье 
в легкой атлетике является сложным видом спорта. Однако, его 
специфические индивидуальные компоненты это не простая 
сумма, а определенная комбинация видов в неделимой целост-
ности соревнования. Десятиборье в некоторой степени является 
отражением общего уровня развития легкой атлетики в стране. 
Украинские лучшие спортсмены участвуют в различных пред-
ставительных соревнованиях и их результаты имеют большой 
разрыв с лучшими атлетами мира. Для того, чтобы найти разли-
чия между субъективными и объективными факторами, а также 
изучить пути сокращения этого разрыва предпринята попытка 
применения теории серых систем «Анализ преимуществ» в 
сравнении десятиборцев Украины и мира.
Ключевые слова: десятиборье, теория серых систем, анализ 
преимуществ, сравнение, исследование.

Introduction
Decathlon is a technical track and fi eld com-

plex. Subkey is a game, and operation of technology, 
and competition in a long time running, jumping, vot-
ed to change rapidly, and the rules of strict high-skill, 
high-intensity comprehensive sports track and fi eld. 
Athletes not only need to have a good basis for the spe-
cial training and a comprehensive physical fi tness level 
and multi-purpose, all the technical and tactical profi -
ciency, but also have the courage to struggle and in-
domitable will of good quality to compete with the abil-
ity to respond rapidly moving. Although the campaign 

has been by all the individual specifi c component, but 
it will not mean a simple sum of all individual, it is by 
the specifi c combination of a single indivisible integrity 
of the competition. In the competition, determine the 
outcome of the principle of athletes to participate in the 
competition is the purpose of accrued points, that is, to 
decide the winning score. With the level of all sports, 
athletes overall strength, the lack of competition in any 
one of them scored, all-around game to lose its mean-
ing. All-around track and fi eld project to some extent 
a refl ection of a country’s overall level of athletics. At 
present, most of all-round study of movement for all-
round sports training, the all-powerful selection of ath-
letes, as well as technical analysis of elite athletes. Lack 
of all movement between the sub-item total score of the 
relationship between the research and analysis

Research purposes
Application of gray system theory “advantage 

analysis” of Ukraine’s best player and the world de-
cathlon best-owned projects, respectively, for compari-
son, to identify their respective advantages and disad-
vantages related to the project and its relationship with 
total score of the objective laws. In order to identify 
differences in the subjective and objective factors, and 
seek to narrow the gap.

Research results
all-around athlete performance comparison 
Yalta, Ukraine in 2008 through the National 

Championship men’s decathlon (formerly 8) of the to-
tal score and the 2008 Beijing Olympic Games men’s 

Table 1 
Ukraine and the world men’s decathlon results (before 8) 

1 2 3 4 5 6 7 8
 
Average
X

S p

2008 Ukraine 
Championship 
(Yalta)

8086 7258 7112 7002 6155 5870 5782 5165 6553.75 964.15
<0.01

2008 Beijing 
Olympic Games 8551 8527 8328 8253 8241 8238 8220 8551 8393.63 207.78

Table 2 
Championship in 2008 in Ukraine (Yalta) men’s decathlon results prior to the original eight 

1 2 3 4 5 6 7 8
1-8 of Total 8086 7258 7112 7002 6155 5870 5782 5165

Th
e 

in
di

vi
du

al
 re

su
lts

100 meters 10.65 11.36 11.74 11.26 12 12.52 11.49 12.34

Long jump 7.72 6.86 7.18 6.28 6.15 5.71 6.7 6.31

Shot Put 14.79 14.51 13.31 12.48 12.1 13 10.38 12.09

High jump 2.01 1.86 2.1 1.92 1.8 1.86 1.71 1.86

400 meters 47.46 49.46 51.61 49.39 52.22 53.8 55.32 56.28
100-meter 
hurdles 14.96 15.27 15.53 15.88 15.9 17.13 16.45 16.44

Discus 39.97 44.65 41.62 37.18 37.4 31 28.75 30.22

Pole vault 4.4 4 3.5 4.6 3.5 4 4 0
Javelin 49.82 52 54.59 49.32 40.34 39.38 45.27 47.58
1500 meters 262.3 293.6 292.4 305.7 285.6 284.2 334.1 334.2
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decathlon (formerly 8) to carry out the differences in 
test scores (see Table 1). We can see that the Ukrainian 
men’s decathlon results compared with the world all-
around performance gap. Differences in test p <0.01, 
signifi cant difference. 

Advantage Analysis  
Analysis of the advantages is the gray system 

theory in the correlation analysis, multiple comparison 
with a number of reference curves constitute a curve 
associated matrix, matrix, through its calculation of 
the quantitative factors, and then a large number of 
relevant factors to distinguish the main, sub, inferior 
factors that determine the course of comparison. That 
is, once again the relative of all the factors which im-
pact the overall schedule has about the process than 
the quantitative. Application of gray relational analysis 
theory, the principle of the individual all-around in the 
correlation of the total order to determine the size of the 
larger correlation for the advantages of their projects, 
their correlation times are the advantages of the project 
for the meeting, who owned a small correlation projects 
of non-edge. Through our country and the world’s top 
eight all-around advantages of athletes and non-edge 
contrast of the correlation analysis, analysis to calcu-
late the weight-related values can be found on their re-
spective total scores of the key factors affect the host,  
training in the use of reasonable methods to obtain bet-
ter training results, to improve the level of all sports. 

Ukraine men’s decathlon total score and indi-
vidual analysis of the advantages 

2008 championship in Ukraine (Yalta) men’s de-
cathlon results prior to the original eight (see Table 2). 

Analysis of these advantages 
(1) determine the factors listed 
Mother factor: y0 (decathlon total score) 

Sub-factors: x1, x2, x3, x4, x5, x6, x7 (individual results). 
(2) initialization processing (factors listed in paragraph 
1 of this data for the denominator data for the remain-
ing elements 
y0=(1,0.8976, 0.9799, 0.9845, 0.8790, 0.9537, 0.9850, 
0.8933 );
x1=(1,1.0667, 1.0335, 0.9591,1.0657, 1.0433, 0.9177, 
1.0740 );
x2=(1,0.8886, 1.0466, 0.8747, 0.9793, 0.9285, 1.1734, 
0.9418 );
x3=(1,0.9811, 0.9173,0.9376,  0.9696, 1.0744, 0.7985, 
1.1647 );
x4=(1,0.9254, 1.1290, 0.9143,0.9375, 1.0333, 0.9194, 
1.0877  );
x5=(1,1.0421, 1.0435, 0.9570, 1.0573, 1.0303, 1.0283, 
1.0174 );
x6=(1,1.0207, 1.0170,1.0225, 1.0013, 1.0774, 0.9603, 
0.9994  );
x7=(1,1.1171, 0.9321, 0.8933, 1.0059, 0.8289, 0.9274, 
1.0511 );
x8=(1,0.9091, 0.8750, 1.3143, 0.7609, 1.1429, 1.0000, 
0.0000 );
x9=(1,1.0438, 1.0498, 0.9035, 0.8179, 0.9762, 1.1496, 
1.0510 );
x10=(1,1.1193, 0.9959, 1.0455, 0.9342, 0.9951, 1.1756, 
1.0003)

(3) for the smallest difference and the polarization of 
the polarization maximum differential

 y and x1 | y0
(k)- x1

(k)| = |1-1|, |0.8976-1.0667|, 
|0.9799-1.0335|, |0.9845-0.9591|, |0.8790-1.0657|, 
|0.9537-1.0433|, |0.9850-0.9177|, |0.8933-1.0740| = 
(0,0.1691, 0.0536, 0.0254, 0.1867, 0.0896, 0.0673, 
0.1087)
Empathy 
y0 and x2=(0,0.0090, 0.0668,  0.1099, 0.1003, 0.0252, 
0.1884, 0.0485);
y0 and x3=(0,0.0835, 0.0626, 0.0469, 0.0905, 0.1207, 
0.1865, 0.2715);
y0 and x4=(0,0.0278, 0.1494, 0.0702, 0.0585, 0.0796, 
0.0657, 0.1944);
y0 and x5=(0,0.1445, 0.0636, 0.0275, 0.1783, 0.0766, 
0.0432, 0.1241);
y0 and x6=(0,0.1231, 0.0371, 0.0380,0.1222, 0.1237, 
0.0247, 0.1061);
y0 and x7=(0,0.2195, 0.0477, 0.0912, 0.1269, 0.1248, 
0.0576, 0.1578);
y0 and x8=(0,0.0115, 0.1049, 0.3298, 0.1182, 0.1892, 
0.0150, 0.8933);
y0 and x9=(0,0.1462, 0.0699, 0.0811, 0.0600, 0.0225, 
0.1646, 0.1577);
y0 and x10=(0,0.2217, 0.0160, 0.0610, 0.0552, 0.0414, 
0.1906, 0.1070)

Is the smallest total deviation of the levels 0, 2 
the largest difference of 0.8933 

(4) seek correlation (fi rst order correlation coef-
fi cient, and then order correlation) 

Correlation coeffi cient = (polarization of the 
smallest difference + 0.5 × polarization of the small-
est difference maximum differential polarization) / (the 
fi rst difference +0.5 × polarization maximum differen-
tial) 
(. . .  0.5 × 0.8933 = 0.4467) 
Y0 and x1 the correlation coeffi cient: 

ζ(1)0 
0+0.4467
0+0.4467= = 1;

ζ(2)0 
      0+0.4467
0.1691+0.4467= = 0.7254;

ζ(3)0 
      0+0.4467
0.0536+0.4467= = 0.0829;

ζ(4)0 
      0+0.4467
0.0254+0.4467= = 0.9462;

ζ(5)0 
      0+0.4467
0.1867+0.4467= = 0.7053;

ζ(6)0 
      0+0.4467
0.0896+0.4467= = 0.8329;

ζ(7)0 
      0+0.4467
0.0673+0.4467= = 0.8691;

ζ(8)0 
      0+0.4467
0.0896+0.4467= = 0.7120;
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That the correlation 

γ01= 1
8 × (1+0.7254+0.8929+0.9462+0.7053+0.8329

+0.8691+0.7120) =0.8355

Similarly y0 and x2 correlation 

γ02= 1
8  ×(1+0.9803+0.8700+0.8026+0.8167+0.9465

+0.7034+0.9021)=0.0.8777

y0 correlation with the x3 

γ03= 1
8  ×(1+0.8426+0.8771+0.9050+0.8315+0.7873

+0.7054+0.6220)=0.8214

y0 correlation with x4 

γ04= 1
8  × (1+0.9415+0.7497+0.8641+0.8843+0.8487

+0.8719+0.6967)=0.8571

y0 correlation with the x5 

γ05  =  1
8  ×(1+0.7555+0.8754+0.9419+0.7148+0.853

7+0.9117+0.7826)=0.8545

y0 correlation with x6

γ06 = 1
8  × (1+0.7839+0.9232+0.9216+0.7852+0.7832

+0.9476+0.8081)=0.8691

y0 correlation with x7

γ07  = 1
8  × (1+0.6705+0.9034+0.8304+0.7788+0.781

6+0.8858+0.7389)=0.8237

y0 correlation with x8 

γ08 = 1
8  ×(1+0.9749+0.8098+0.5753+0.7908+0.7025

+0.9675+0.3334)=0.7693

y0 correlation with x9

γ09 = 1
8  ×(1+0.7535+0.8647+0.8464+0.8797+0.9520

+0.7308+0.7390)=0.8458

y0 correlation with the x10 

γ10 = 1
8  ×(1+0.6683+0.9654+0.8799+0.8900+0.9152

+0.7010+0.8067)=0.8533

(5) depending on the size of correlation of individual 
(factor) weights of the total order 
Total correlation (total weight) Σγi = γ01 + γ02 + γ03 + 
γ04 + γ05 + γ06 + γ07 + γ08 + γ09 + γ10 = 0.8355 + 0.8777 + 
0.8214 + 0.8571 + 0.8545 + 0.8691 + 0.8237 + 0.7693 
+ 0.8458 + 0.8533 = 8.4072
γ01 (weight)= 0.8355

8.4072 = 0.0994;

γ02 (weight)= 0.8777
8.4072 = 0.1044;

γ03 (weight)= 0.8214
8.4072 = 0.0977;

γ04 (weight)= 0.8571
8.4072 = 0.1019;

γ05 (weight)= 0.8545
8.4072 = 0.1016;

γ06 (weight)= 0.8691
8.4072 = 0.1034;

γ07 (weight)= 0.8237
8.4072 = 0.0980;

γ08 (weight)= 0.7693
8.4072 = 0.0915;

γ09 (weight)= 0.8458
8.4072 = 0.1006;

γ10 (weight)= 0.8533
8.4072 = 0.1015;

While the total weight of each individual order as fol-
lows: 
γ02(long jump) = 0.1044 > γ06(110m column) = 0.1034 
> γ04(high jump) =0.1019 > γ05(400 meters) = 0.1016 > 
γ10(1500m) = 0.1015 > γ09(javelin) = 0.1006 > γ01(100 
meters) = 0.0994 > γ07(discus) = 0.1576 > γ03(shot put) 
= 0.0977 > γ08(pole vault) = 0.0915
Total World men’s decathlon and the advantages of a 
single analysis 

2008 Olympic men’s decathlon results prior to the 
original eight, as shown in table 3. 

In accordance with Ukraine over the same Na-
tional Championship men’s decathlon “advantage anal-
ysis” approach to the calculation steps and the Olympic 
Games men’s decathlon (formerly 8) the total weight of 
each single order of:
γ02(long jump) = 0.1218 > γ03(shot put) = 0.1092 > 
γ05(400 meters) = 0.1057 > γ08(pole vault) = 0.1013 
> γ07(discus) = 0.0998 > γ10(1500 meters) = 0.0996 > 
γ06(110m column) = 0.0938 > γ04(high jump) = 0.0926 
> γ09(javelin) = 0.0916 > γ01(100 meters) = 0.0845
Ukraine and the world men’s decathlon (formerly 
8) total score and individual “advantage analysis” 
comparing the results of 

As can be seen from Table 4: The advantages 
of the project, Ukraine’s advantages include the fi eld 
events and track projects to the long jump for the great-
est advantage, that advantage with the world’s best 
players and similar. Total score from the point of view, 
very different, a difference of 1839.88 points. Shows 
that the level of Ukraine’s movement compared with 
the world players, the larger the gap, it is necessary 
to improve performance, enhance the physical fi tness 
training, and individual skills training. 

Conclusion 
Through Ukraine and the world’s best decathlon 

performance comparison analysis, that the Ukraine’s 
shot put and pole vault is the weakest of the non-edge 
projects, the world’s best players all the advantages of 
these two projects, they should focus on the develop-
ment. In training should be planned and reasonably ar-
range the rhythm of the son of the training, the sub-item 
will be able to be co-ordinated development, thereby 
enhancing the overall training effectiveness, to world-
class forward.

Prospects for further research
Theoretical Analysis of decency through the 
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gray can be found in all movements of the sub-total 
score and the relationship between the comparative 
analysis. The future, we can use the gray system theory 
analysis of the ways to further training in the training 
of various indicators of the extent of the impact on the 
results, in order to provide a better all-round training 
theory.
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Table3 
2008 Olympic men’s decathlon results prior to the original eight

1-8 of Total
1 2 3 4 5 6 7 8

8791 8551 8527 8328 8253 8241 8238 8220

Th
e 

in
di

vi
du

al
 re

su
lts

100 meters 10.44 10.96 10.9 11.07 11.26 11.21 10.53 11.12

Long jump 7.78 7.61 7.33 7.37 7.08 7.68 7.56 7.29

Shot Put 16.27 14.39 14.49 16.53 15.42 14.78 15.15 13.23

High jump 1.99 2.11 2.05 2.08 1.96 2.11 1.96 2.05

400 meters 48.92 47.3 47.91 50.91 49.51 49.54 47.7 49.65
100-meter 
hurdles 13.93 14.21 14.15 14.47 14.21 14.71 14.37 14.37

Discus 53.79 44.58 44.45 50.04 45.17 45.5 48.39 45.39

Pole vault 5 5 4.7 5 5 4.8 4.3 5.2
Javelin 70.97 60.23 73.98 64.01 65.4 63.93 51.59 60.21
1500 meters 306.59 247.47 269.17 301.56 269.29 289.63 268.94 272.9

Table 4 
In Ukraine and the world men’s decathlon (formerly 8) total score compared with the single edge table 

C
om

pa
ris

on Advantages of the project Non-edge projects Average 
scores Differences 

between sub(Weight over 0.1) (Weight under 0.1)

U
kr

ai
ne

γ02(long jump)=0.1044

6553.75

1839.88

γ06(110m column)=0.1034 γ01(100 meters)=0.0994
γ04(high jump)=0.1019 γ07(discus)=0.1576
γ05(400 meters)=0.1016 γ03(shot put)=0.0977
γ10(1500m)=0.1015 γ08(pole vault)=0.0915
γ09(javelin)=0.1006

W
or

ld

γ07(discus)=0.0998

8393.63

γ02(long jump)=0.1218 γ10(1500 meters)=0.0996
γ03(shot put)=0.1092 γ06(110m column)=0.0938
γ05(400 meters)=0.1057 γ04(high jump)=0.0926
γ08(pole vault)=0.1013 γ09(javelin)=0.0916

γ01(100 meters)=0.0845
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