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Abstract. Local vibration (LV) is innovation as a part of training method that helps athletes to
regain the power and get ready for next training faster. There are many discussions about
how to increase moving speed in cross-country skiing. Many scientists research the
possibilities of increasing moving speed in this sport. Cycle duration in different moving
strides along different course terrains is stated, including even stride cycle duration
separately for the leg and arm movements. It is proved by many studies that moving speed
depends on stride cycle duration. A pilot study was carried out. Two LASE specialization
students participated in the study. The following methods were used in the study:
videoanalysis, LV manipulations, the stating experiment and mathematical statistics. The
videoanalysis was made with Panasonic digital video camera (50 Hz), and the obtained data
were processed using a videoanalysis program. LV manipulations were done to the muscles
m. Erector spinae, m. Latisimus dorsi, m. Deltoideus, m. Trapecius and m. Triceps Brachi
using 100 Hz frequency and different pressure on the muscles. The total LV application time
was 10 min. with 30 min. relaxation. The obtained data were processed using mathematical
statistics. The results: having stated the result difference before LV and after it. The results
testify significant improvement of diagonal stride results, what is showed by the difference of
the mean results. The results: having stated the result difference before LV and after it, it was
stated that the mean moving speed of both students (S1 and S2) in the cycle before LV was
4.14m/s (S1) and 3.97m/s (S2), but after the application of LV the mean moving speed in a
cycle was 4.51m/s (S1) and 4.25m/s (S2), thus the difference of the means was 0.37m/s (S1)
and 0.28m/s (S2).
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levads
Introduction

Daudzi zinatnieki, ka B.FitzPatrick, A.Forsberg, U.Berg, pieveérsusies
parvietosanas atrumu palielinaSanas iesp&jam distancu slépoSana. Lielaka dala
petijumu tiek balstiti saistiba ar skabekla maksimala patéripu un citam
fiziologiskam T1paSibam slodzes laika. Tiek noteikts cikla ilgums dazados
parvietoSanas solos ar dazadu trases reljefu, pat noteikts sola cikla ilgums
atseviski kaju darbibai un roku darbibai (Nilsson, 2002).

Daudzos pétijumos pieradas, ka parvietoSanas atrums ir atkarigs no sola
cikla ilguma. Vislielako atrumu slépotaji uzrada parvietojoties vienlaikus
bezsoli, kur parvieto$anas atrumu nosaka muguras, ka art roku muskulu speks.
Tadel seviSki liela loma distancu slépoSana ir muguras un roku muskulu
spekam. Pamatojoties uz J. Nilssona un citiem pétijjumiem, var secinat, ka
atkariba no dazadam biomehanikam strukturalam izmainam parvietoSanas
tehnika, tieSi atgridiens ar nijam ir viens no noteicoSiem faktoriem
parvietoSanas atruma palielinaSana. Uzskata, ka pie dazada sniega seguma, gaisa
temperatiiras, sniega temperatiiras, gaisa mitruma un slé€pju apstrades 1patnibam
parvietosanas slidsolt ir par 5 — 15% atraka neka klasiskais stila, tacu pie dazadu
apstak]u sakritibas, lielakoties meteorologisko apstaklu ietekmé, parvietoSanas
klasiskaja stila var but pat lidz 10% atraka, ka parvietoSanas slidsoli. Ka viena
no inovativam treninu lidzekla sastavdalam pasaulé tiek izmantota lokala
vibracija, kas palidz sportistiem atrak atjaunoties un sagatavoties jaunam
treninam.

Sporta mehaniskas vibracijas izmanto ka masazas lidzekli, un, ka treninu
veidu. Jau daudzus gadus vibracijas treninus izmanto ka treninu Iidzekli, un
agrak tai atveélgja tikai divu veidu uzdevumus: vibracijas stimulus izmantoja
speka palielinaSanai, un ar vibraciju diezgan sekmigi palielinaja atseviskas
biomotoras spéjas ar visa kermena vibracijas platformam. Ja vibracija ka
masazas veids un rehabilitacijas lidzeklis bija zinama jau daudzus tiikstoSus
gadu, tad vibracija ka treninu lidzeklis pavisam nesen. Zinatnieki ir konstat&jusi,
ka vibracijai sporta faktiski ir divu veidu iedarbibas formas: pirma ir saistita ar
akiito vai nekavejoso iedarbibu, bet otra ar ilgtermina vai hronisko iedarbibas
variantu, ko miisdienas sauc par vibracijas treniniem, kurus realizé ar tadiem
paSiem nosacijumiem, ka visus pargjos sporta realizétos lidzeklus.

Misu pilotpetijuma merkis ir noteikt lokalas vibracijas akiito efektu
parmainus divsoli.
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Metodologija
Methodology

Eksperimentala veida ar testa vingrinagjumu palidzibu tika noteikts divu
LSPA Sléposanas katedras specializacijas studentu: vid€jais parvietoSanas
atrums, vid€jais sola cikla garums, sola cikla ilgums parmainus divsoli ~ 50m
distancé. Testa vingrinajumi tika filméti kustiba no sana ar digitalo video
kameru Panasonic (50Hz). Iegiitais videomaterials tika apstradats ar
videoanalizes programmu KinezioVideoAnalyzer 3.0. Péc tam matematiska
legiito rezultatu apstrade ar tas sekojosu analitisku iegiito rezultatu analizi.
Lokalas vibracijas trenini tika veikti ar Vibromassager WM-1, S/N09/01 (skat.
l.att.), ar frekvenci 100 Hz, amplitidu 2 mm un variativu spiedienu uz
muskuliem m. Erector spinae, m. Latisimus dorsi, m. Deltoideus, m. Trapecius
and m. Triceps Brachi. Lokalas vibracijas pieliktais laiks bija 10 min, kam
sekoja 30 min ilga pasiva atpiitas pauze. Eksperiments notika 03.03.2015.
PriekuJu slépoSanas un biatlona bazé (C&su Olimpiskais centrs). Gaisa
temperatiira bija -3°C ar svaigi uzsnigusu mitru sniegu. Testa vingrinajumi tika
1zpilditi ar Fisher RCS slidsola slépeém un dazada garuma Swix nijam.

1. attéls. Vibromassager WM-1, S/N09/01 lokala vibroiekarta
Figure 1 Local device of vibration Vibromassager WM-1, S/N09/01

Pétijuma rezultati
Results of research

Sportistiem atruma un kustibu biezumu — tempu — limit€ tehniska
meistariba. Augstvertiga tehniska sagatavotiba raksturojas ar kermena sviru,
stavok]u vieglumu un ekonomiskumu, ar labu neiromuskularo koordinaciju, kas
ietekmé efektivu energijas realizéSanu un lidz ar to lielaku kustibu atrumu.
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Atrumu nosaka ne tikai kustigums un labi sinhronizétas neiromuskularas
iesp&jas, bet ar1 kustibu biezums — temps, ko realiz€ precizi nervu impulsi un
spécigas kontrakcijas. Tap€c atram un eksplozivam kustibam ir jabiit garantétam
ar augsta Itmepa jaudas izpausmém. Spéciga koncentréSanas ir loti svarigs
faktors, lai sasniegtu lielu atrumu (Krauksts, 2003). Parmainus divsolis ir
tehniski sarezgits parvieto$anas veids, lai gan daudzi uzskata, ka prot So
parvietoSanas veidu, toties tehniskais izpildijjums slidoSajam solim ir
sarezgitaks, neka kapjosajam.

LAIKS, m/s

FREKVENCE 0,04s
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2. att€ls Parmainus divsola cikla atrums pirms lokalas vibracijas (1. students)
Figure 2 Diagonal stride cycle velocity before local vibration (1. student)

Parmainus divsoli pielieto Iezenos kapumos (3 — 6°), bet sliktas slidamibas
gadfjuma — art lidzenuma. Viens cikls sastav no diviem vienadiem slidoSiem
soliem un diviem atgriidieniem ar niiju un slépi. Viens slidosais solis ilgst 0,50 —
0,87 s, un Saja laika slépotajs parvietojas 2,6 — 3,5m. Vidgjais parvietoSanas
atrums ir 4,2 — 6,4m/s. Vienas minites laika slépotajs veic 52 — 70 ciklus
(Grants, Ukins, 2001; Kops, 1989; Cepulenas, 2005). Vidé&jais atrums 11 ciklos
abiem LSPA studentiem pirms loalas vibracijas bija 4,14m/s (skat. 2.att.) un
3,97m/s, bet péc lokalas vibracijas seansa 4,51m/s (skat. 3.att.) un 4,25m/s, kas
liecina par atruma pieaugumu 0,37m/s un 0,28m/s.
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3. attels. Parmainus divsola cikla atrums péc lokalas vibracijas (1. students)
Figure 3 Diagonal stride cycle velocity after local vibration (1. student)

Savukart vidgjais cikla garums 11 ciklos abiem LSPA studentiem pirms
lokalas vibracijas bija 3,03m (skat. 4.att.) un 2,92m, bet pec lokas vibracijas
seansa rezultats uzlabojas attiecigi veidojot 3,15m (skat. 4.att.) un 3,01m, kas
sastada 12cm un 9cm pieaugumu uz vienu ciklu. Aplikojot noslepotos 11
ciklus, konstat€§jam, ka abiem LSPA studentiem noslépota distance sastada
33,33m un 32,19m, bet pec lokalas vibracijas iedarbibas rezultats uzlabojas par
1,32m un 0,91m, kas savukart sastada 34,65m un 33,10m. Pavaditais laiks
distancé abiem LSPA studentiem pirms lokalas vibracijas seansa ir 8,14s (skat.
5.att.) un 8,20s, bet pec Lokalas vibracijas tas ir samazinajies par 0,33s un 0,28s,
tadgjadi rezultats veido 7,81s (skat. 5.att.) un 7,92s. Nosakot atseviSku kermena
dalu kustibas atrumu rokam, kajam un gurniem abiem LSPA studentiem,
konstatgjam, ka pirmajam slépotajam rokas parvietoSanas atrums testa
vingrinajuma pirms lokalas vibracijas bija 4,68m/s, bet péc lokalas vibracijas
rezultats palielingjas uz 5,06m/s.
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4.attels. Parmainus divsola cikla garumi pirms un péc lokalas vibracijas (1. students)
Figure 4 Diagonal stride cycle length before and after local vibration (1. student)
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5.attels. Parmainus divsola cikla laiki pirms un péc lokalas vibracijas (1. students)
Figure 5 Diagonal stride cycle time before and after local vibration (1. student)
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Kaju darbibai pirms lokalas vibracijas iedarbibas rezultats sastadija
5,51m/s, bet peéc lokalas vibracijas iedarbibas 5,28m/s, tacu gurni pirms lokalas
vibracijas parvietojas ar 4,00m/s lielu kustibu atrumu, bet péc lokalas vibracijas
4,43m/s lielu kustibu atrumu. Otram LSPA specializacijas studentam rokas
parvietosanas atrums pirms lokalas vibracijas seansa bija 4,50m/s un p&c lokalas
vibracijas seansa rezultats palielinajas uz 4,81m/s.

Kaju darbibai pirms lokalas vibracijas iedarbibas rezultats veidoja 5,48m/s,
bet péc lokalas vibracijas seansa 5,26m/s. Gurni pirms lokalas vibracijas
parvietojas ar 3,88m/s lielu atrumu, bet p&c lokalas vibracijas iedarbibas
4,31m/s.

Secinajumi
Conclusions

Iegiitie dati abiem LSPA specializacijas studentiem liecina, ka péc lokalas
vibracijas pielietoSanas uzlabojies ir parvietoSanas atrums, sola cikla garums, ka
ar1 kopgjais pavaditais laiks distanc€ — 11 ciklos. Vidgja parvietoSanas atruma
uzlabojums abiem studentiem p&c lokalas vibracijas seansa ir 0,37m/s un
0,28m/s. Noslépotais distances kopgarums ir uzlabojies par 1,32 m un 0,91 m,
tadgjadi, katra cikla noslépota distance ir palielinajusies par attiecigi 12 cm un 9
cm. Pavaditais laiks distanc€ uzlabojas par 0,33s un 0,28s, kas sastada aptuveni
1/3 dalu no cikla. Pirmajam studentam roku parvietoSanas atrums uzlabojas par
0,38 m/s, bet kaju parvietoSanas atrums samazinajas par 0,23 m/s, tacu gurnu
parvietosanas atrums uzlabojas par 0,43m/s. Otrajam studentam roku darbibas
atrums uzlabojas par 0,31m/s, bet kaju darbiba atrums samazinajas par 0,22m/s,
tau gurnu parvietoSanas atrums palielindjas par 0,43m/s. Uzraditie rezultati
testa vingrinajumos péc lokalas vibracijas ir uzlabojusies, tadéjadi dodot iesp&ju
pilnveidot treninus un atrak atjaunoties pé€c tiem gan studentiem, gan augstas
klases sportistiem.

Summary

Many scientists in their researches have used different vibration frequencies, amplitude
and time of vibration to determine the immediate and short term effect. The scientist opinions
on vibration frequency range varies starting from 5Hz to 300Hz and more. But the amplitude
is from 1mm to 10mm and more, as well as the time of vibration varies from 5 seconds to
even 30 minutes. In the same way the number of repetitions varies from one single repetition
to several months. A tonic vibration reflex is delivered when local vibration is applied on a
specific muscle and only the muscle, on which the local vibration device has direct impact,
receives the excitation (Cardinale & Bosco, 2003; Rittweger et al., 2002) as the muscle
spindles are innervated in a simultaneous manner in every vibration cycle (Issurin, 1994,
1996, 1999) and it leads to increased total activity of the muscle (Gilhodes et al., 1986).
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However it is important to indicate that for the tonic vibration reflex a direct vibration impact
on muscle or sinew with frequencies >100 Hz is required. For the purposes of the study of
skiers the vibration device was set on 100Hz frequency, 2mm amplitude and the vibration
time in session was 10 minutes.
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