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JAucepTaniuOHHUAT TPYA € anpoOMpaH, 00CbAEeH u
npeiokeH 3a oduIUAJHA 3alUTa OT KaTeapa
»CHe:xxknu cnoproe” npu HCA ,,Bacui JleBcku®.

JucepraniuoHHUsA TPyA Cbabp:ka 132 cTaHaapTHH
MAaIIMHONMUCHU cTpanuuu. OHarueneH e ¢ 11 Taéaumu,
59  ¢urypu. bubauorpadusta BrI0YBA 46
JINTEPATYPHU U3TOUYHUIIN, OT KOUTO 17 Ha KMIUpHLA,
27 Ha TaTHHULA ¥ 2 MHTEPHET pecypca.

3ammTaTa Ha AMCEPTANMOHHUS TPY/ Ie ce ChCTOM Ha
18.09.2024 r. or 15.30 yaca B 3a1a A3 na HCA ,,B.
JleBcKkH“.



YBOJ|

CHeXHHUTE CIIOPTOBC HMMAT CBOATA IMOIYJIAPHOCT
rpe3 BekoBeTe. MIcTOpuyeckoTo pa3BUTHE HA METOJUKHTE
3a o0ydeHHe B CKHTE MpPEMUHABA Mpe3 MHOro ertamu. B
HAYyaJioTO € HeOOXOIMMOCTTa OT M3IMOJI3BAHETO UM KaTo
CPEICTBO 3a MpenuTaHue, a MO-KbCHO — KAaTO MOOMWIIHA
CIIOPTHA EKUIIMPOBKAa BbB BOEHHOTO neno. [losBara u
Pa3BUTHUCTO UM KAaTO CIIOPTHU AWCHUITIIMHU € BAXKCH CTall
OT Pa3BUTHETO Ha CHEXHUTE crnoproBe. be3 cbmHeHHE
TOBa € CIOPT, 32 KOWTO MOXEM Ja TBBPAHM, Y€ € OT
I'bPBUTE NPEACTABUTEIIM B CIOPTHO- TYPUCTUUYECKU
YCIIyTH, 32 KO€TO OTKpuBame ¢akTu B HadasoTo Ha XIX
BEK.

BnusHue BbpXy HaumHa Ha OOy4yeHHME OKa3BaT
YCBBBPIICHCTBAHETO HA CKU EKUIIMPOBKATa, CTUIBT HA
LIaMIIMOHUTE U TI0SBaTa Ha HOBU CHEXKHU CIIOPTOBE U
qucuuIuHy. be3 3HadeHwe Janu craBa BBIPOC 34
IIPOYYBAaHE HA UCTOPUYECKU CBEIAECHUS 32 METOAMKUTE 3a
HayajlHO OOy4YeHHe B pa3JIMYHUTE BB3PACTH WIH 3a
BOJIEIIM CbBPEMEHHU CBETOBHM KOHIIETIIINH, B Ta3U cdepa
M3IbKBAT BUHAru MOJAEpHUTE CKU. lIprunHuTEe Morar na
OBbIaT pa3IMYHU: CE30HHOCTTA HA CIIOPTA U HETHPIIEHUETO
Ha JIOOMTENUTE Ja Cc€ JIOKOCHAT BCsIKa TOJMHA 10
MONYJIAPHUS CIIOPT; IIOCELIEHUE Ha pPa3iIuYHU CKHU
JIECTUHAILIUY U B3MOXKHOCTTA J1a Ce MpeKapa CBOOOIHOTO
BpeMe C JI0OMM CHOpPT B TMpHUpojaTa IO €IUH
3/1paBOCIOBEH Ha4uH; MOIIHO MapKETHHIOBO
BB3ACUCTBUE OT 3MMHATa TYPUCTHUYECKA HWHAYCTpUS
BbPXY MWIMOHU MOTPEOUTENN HA TO3U BUJ CIHOPTHO-
TYypUCTHYECKa ycIyra; HabJIOACHUeTO Ha ChbCTE3aHUsS OT
pa3IMyeH paHr ¥ Apyrd. BCBIIHOCT ChIIECTBYBAHETO HA



BHCOKHSI PEUTUHI U KOHKYPEHTOCT B TO3U 3UMEH CIOPT
Kapa eKCIepTUTE He caMO Ja CleaBaT MW Ipuiarar
edeKTUBHU OOYUYUTEIIHA CUCTEMH, HO U Jla TU aJanTHpaT
B HAUMOHAJIHHM, PETHOHAJIHHW, [0 BbB3PACT, IHUCTH,
eKUIMpOBKa, (u3Myeckara CIOCOOHOCT U JApYyru
OTIMYUTENHH ocoOeHocTH. OrpoMHaTa MOIMYJISAPHOCT Ha
CHEXXHHUTE CIOpPTOBE O€3 ChMHEHHUE c€ MAbDKM Ha
CIIOMEHATUTEe MOo-rope (akTH, HO € M pe3yiaTar oT
MapTHbOPCKaTa JEHHOCT HA EKCHEPTH OT LENHs CBAT,
oOeIMHCHN B CBETOBHATa MPO(ECUOHATTHA OpraHU3aIUs
Ha yuyutenute no cHexHu crnoproBe (MHTEPCKMU), na
HANpAaBAT NPEKUBIBAHETO OT NPAKTUKYBAHETO HA CHEXKHU
CIIOPTOBE MMO-BBJIHYBaIO. Kapanero Ha cku U cHOyOOpI
10 TJIAHUHCKUTE CKJIOHOBE CE€ € MPEBbPHAJIO B HAYMH Ha
KUBOT 32 MMWJIMOHM XOpa. 3a TAX € MPUCTPACTSABAILO
IIpEeKMBSIBaHE 3apaJy cBOOOJaTa U NPUKIIIOUEHUETO. bes
CbMHEHUE CIIOPTHUTE JEWHOCTU IIpe3 3umara HumaT
compasiHa  (PyHKIU, XapakTepusupama ce ¢
MEXKIYJIUYHOCTHA U BBTPEIIHOJUYHOCTHU BB3IAEHCTBUA,
KOWTO MOTaT J1a MPOMEHSIT )KUBOTa HA BCEKH, JOKOCHAJI CE€

A0 CHCKHUTEC CIIOPTOBC.

ITbPBA I'VIABA

CBbCTOAHUE HA ITPOBJIEMA 110
JIMTEPATYPHU JAHHU

1.1. EBosilolIMsI HA TEXHMKATA U 00y4E€HHETO MO CKH.

Koraro roBopum 3a mbpBaTa MeETOAMKA 32
o0y4eHue 1o CKH, MO>ke O TOBa € ,,TeJIeMapK TEeXHUKaTa.
SAnkoB (2009) s ommcBa KaTo TEXHUKA, B KOSTO ce€



H3M0/I3BaT JBa OCHOBHM BHJA 3aBOHM. EAWHUAT ommcBa
3aMHUTaIla KpPUBA, HAPEYEH IO-KbCHO ,,TeJIeMapk™, a
JIpPYTUsIT JaBa BB3MOXKHOCT Jia CE€ CIpe Ha KbCO
pa3CTOsIHKUE Ype3 PSI3KO 3aBUBAHE KbM CKIIOHA, T.HAP. CTUII
HXpUCTUAHMA . W nBaTa TepMHMHA ca HAMMEHOBAaHUE Ha
MECTHOCTH OT OKOJIHOCTTA Ha OcIo, KbJeTo ce popMupa
HoBata TexHuka. Connpe Hopaxaiim He camo € equH OT
Hal-TEeXHUYHHUTE CKUOPH, YTBBPAWIN CTUIIA TeJIEMapK, HO
€ YW YOBEKBT, HAMPABUJ €HAa OT HAN-PEBOIIOLIMOHHUTE
MIPOMEHU B KOHCTPYKIUATA HA CKUTE.

Toil BBBEXKAA TanuATa, WIH CTPAHUYHOTO
U3psA3BAHE HA CKUTE, MPU KOETO T€ Ca HAW-IIMPOKHU MpHU
BbpXa, HAW-TECHU B cCpeAaaTta U KbM Kpas OTHOBO
MOCTETIEHHO C€ pa3mupsaBar. Ta3u HOBa TeOMETpUs IPaBU
CKHUTE IT0-MaHEBPEHHU, MO-JIECHU 3a YIPABJIEHUE B 3aBOSI U
MMO-CTA0MJIHM Ha  KaHT. DBCBIMHOCT  IMOCOYEHUTE
XapaKkTEepUCTUKU B Ta3u €pa rOBOPAT 3a Bb3HUKBAHE 3a
nlesTa 3a KapBUHI CKUTE.

WNuTtepecHo e naa orOenexuM, ue TeleMapk
TEXHHKATa U EKUIHPOBKATA ca MOMYJSPHU U aKTyaJlHU U
B CbBPEMEHHOTO Pa3BUTHE HA CHEXHUTE CIIOPTOBE.
|.2. IIbpBHUTE O0YYHTETHH CHCTEMH.

[IspBUTE OOYyUYUTENTHN CHCTEMH CE€ OCHOBaBaT Ha
OMUTa OT OOYYEHHUETO M0 KapaHe Ha CKU IIPU BOSHHUTE.

XapakTepHO 32 HaBJIM3aHETO HAa CKU OOYUYECHHUETO B
EBporma e, 4ye ce mpemyara OCHOBHO ¢ KOMEPCHATHU CKU
BAaKaHIMU, NPH KOUTO C TNPUOPUTET ca XOTela |
MaHCUOHATHT, & CKUTE ca MOJHO JAOmbiHeHue (SHKOB,

2009.)



Basken etam oT pa3BUTHETO Ha CKH OOYUYUTEIIHUTE
CHCTEMH € IOosBaTa Ha ,,leM ™ TeXHHUKara. B Hauyanoto Ha
XIX B. ycmopeaHo C HaBJIM3aHETO Ha HOPBEXKKaTa
TEXHHKA ,,TeJIeMapK’ ce pa3BUBa U €1HA HOBA TEXHHUKa,
HapeyeHa ,eM*“. OCHOBOMOJIO)KHUK Ha TO3U CTUJ €
Matnac 3papcku (durypa 1) (Ankos, 2009), xoiito
3aroyBa Jia ce 3aHMMaBa aKTUBHO, BIIEYATJIEH OT KHUTATa
Ha @putro Hancen ,,Coe cku nipe3 ['pennanaus’. OcBen
4ye Half-BEpOSATHO € IIbPBUAT CKU YUHUTE, TOM € HapeyeH U
,,0aIaTa Ha ChBPEMECHHHUTE CKHU".

®urypa 1. Mamuac 30apcku

Tenemapk TexHHKaTa o0ade ce OKa3Ba HE MHOTO
MIPAKTUYHA U YJ00HA 32 3HAYUTEITHO IMO-CTPHEMHHU TEPEHHU.
3mapcku € eauH OT MBPBUTE, KOUTO OCHh3HABAT
HEOOXOAMMOCTTA OT JIOPA3BUBAHETO M B TTOCOKA KOHTPOJI
Ha CKOPOCTTa, CIIUPaHEe U TPOMsiHA Ha TTocokaTa. [IbpBuTe
ckH 3n1apcku nonmydasa npe3 1890 r. ot Hopserus. Te ca
¢ apmwkuHa 294 oM, mmpounHa 8 cM u Texart 4,075 kr.
Karo ca u3BuTH oTnpesn u ot3aa. 3MapcKu 3amoyBa j1a ce
CaMOYyCHBBPIIICHCTBA B oOnactTa JIunueHdena Ha OKOJIo



60 kM ot Buena. IIbpBOTO, KOETO OTUUTA, €, Y€ B TO3U CU
BHUJ| CKHTE€ Ca KpallHO HEyJAOOHM 3a allUHACKUTE
MectHocTu. [lopagu ToBa B CBOSL MPOTOTHI TOW THU
ckbesBa Ha 180 cM u mpemaxBa yiesi. [J[pyr HeroB npuHoc
e, 4e n3paboTBa OMHIYHTH, KOUTO IMaTeHToBa mpe3 1896 .
OJT UMETO ,, THITHEH(ETTOBKH

Te3sn OMHIYHTHM ca OrpaHMYaBad IO TOJISIMa
CTCIIEH JBIKCHMETO Ha IleTaTa BCTPAaHU 3a PasjiMKa OT
HOPBEXKKUTE OMHIYHTH, IPU KOUTO TOKBT HAa OOyBKara
MOJKEJI J1a CThIIBA OTCTPAHU Ha CKaTa.

3a nppB nbT npe3 1896 r. B cBosTa KHUTa
,» €XHUKA Ha CKM I'bP3ATSIHETO MPEJCTABS CUCTEMA 3a
oOydeHue, OoMmyJsipHa KaTo , JIuaueHdenIoBa cucrema.
Tst ce xapaktepusupaia ¢ MHUPOKO MOJOKEHUE HA CKUTE
MO/ BI'BJ €IHA CHPSIMO Apyra (IIeMIOoreH WM CHEXHO
payio). JlmmuendenmoBata cucreMa ce pa3BuBa ObpP30 H
nevyend MHOTO NpuBbpKeHUIM B Anmute. Cbe cBofATa
JIOCTBITHOCT TS C€ OKa3Ba MHOTO TOIXO/ISIIIA 32 00yUeHHe
Ha HAUYMHACIIH.

Jlpyra uHTEpecHa TEXHUKA, KOSTO 31apcKu
MOKa3Ba Ha CBOMTE YUEHUIIH, Ca IPEMSITAHUS C TIOMOIITa
Ha IeKaTa, KaKTO U CBOOOIHM cayiTa. 3apaiyd TOBA HIKOU
aBTOpPHU TO OMpPENENSIT KaTo OCHOBOIOJOXHHUK M Ha CKHU
akpoOaTHKara.

Tosu mcropudeckn GakT HU AaBa OCHOBAaHHUE Ja
CpeIIHEM Ta3u HJiesl B ChILIECTBYBAIlUs CTap CBOOOJCH
CTHJI B CKUT€ C OJIMMIIMMCKHUTE IUCIHIUIMHA CKH
akpobatuka, 6a0yHu, a MO-paHO M JAEMOHCTpaTHBHATA
ONMMITMHCKA TUCIHIUIMHA CKHA OayieT, BKJIIOYEHA B



[IbpBuTE 3UMHU oOJUMOUKCKH Urpu mnpe3 1988 r. B
Kanrapu, Kanana.

Benuko kazano AOTYK 3a 37apcKu My ONpeness
BOJICIIIA MTO3UIIHSI MEX/Ty aBCTPHIUCKHUTE THOHEPU B CKUTE
U J1aBa MOIIEH TIAChK 3a Pa3BUTHETO HA CKU 00YyUEHHETO
B Anmiute 1 EBpona (SIakos, 2009).

3acThITHUK Ha HOPBEXKKATa IIKOJIa B AJITUTE TIpe3
to3u nepuon e [lynkue (Snakues, 1988).

HeoOxonumoctra 3a  pa3BUTHETO Ha  CKHU
00y4eHHeTo ce Hajara OoT OBP30TO MOMYJISIPU3UpPAHE HA
ckute B EBpoma. Ta3u koHcTaramus ce HOJKperns B
(SuKoB, 2009). B HayanoTto Ha XX Bek 110 HHUIIMATHBA Ha
3napcku u bunrepu aere cucremu ce obenuHsBar. Topa
craBa ¢akr mpe3 1905 r. Bep3oro macoBusmpaHe u
pa3BUTHE HAa CKM OOy4YEHHMETO HajaraT BCe I0-0ce3aeMma
HYXXIa OT y4eOHHU rmomaraia 1o TeXHHKa U METOJMKa Ha
o0yyeHMe, KakTO W HeWHaTa IOCIEeI0BaTeIHOCT Ha
nzyvaBate. IIpes 1910 r. bwirepu wuznaBa mbpBOTO
yuyeOHO ToMarajo IO CKH CbC 3arjiaBHue ,,AJMHUNACKO
nbp3ajisHe cbC CckU. B Hero ca cbOpaHu Haii-
paunoHanHuTe eneMeHTH oT Jlunuendenn u Tenemapk
CUCTEMMHTE, KaTO B OCHOBATa My € TEXHHKaTa IIeMIIOOIeH,
BBbBe/IeHa OT M. 31apcku.

|.3. dakrTopu, BiIHAemM BBPXY Pa3BUTHETO Ha
AJINUIICKATA CKH TEXHHKA U METOJMKHUTE Ha o0yueHue
(mKoJin)

CTHrbT Ha HIAMIMOHWTE M CbCTe3aTeJIHUTE

CKH

CTiirsT Ha IIAMIIMOHUTE BUHATH € OWJT 0apoMeTHp
B Pa3BUTHETO HAa TEXHUKATa U 00yUYEHHETO IO CKH.



Cnopen @ypuamkues (1998) epomonusata Ha CKU
TEXHMKATa, [IOTJIEAHATa B PETPOCHEKLIUS, I0Ka3Ba, Y€ TS €
IIPETHPIISIA HE CaMO CEpUO3HM IIPOMEHH, HO € Ouia u B
IIPsIKa 3aBUCUMOCT U OT Hay4YHO-TEXHUYECKHSI IPOIrpec, OT
UKOHOMHYECKOTO M  COLUMAJIHOTO  pPa3BUTHUE  Ha
obmecTBoTo. CBBp3aHa € ¢ pa3BUTHETO HA CPEJCTBATA 32
MacoBa HMH(pOpManus M OCOOEHO Ha TeJIeBU3UATA MU
3acuiieHaTa OOMsIHa Ha OMHT MEXKIY ChCTE3aTEIUTE OT
BCUYKH KOHTMHEHTH B MHOTOOPOWHUTE CKU ChCTE3aHUS.
3a pa3BUTHETO U YCHBBPIICHCTBAHE HA CKU TEXHUKAaTa
0€3CIOpHO CBHUIECTBEH A1 UMAT M (aKTOPUTE KaTo
oI00psiBaHE Ha CKM EKUIUPOBKATa W MaTepHaIIHO-
TexHu4eckara 6a3a. Topa e 6e3cniopeH ¢axt. Hanpumep B
epara Ha JbPBEHUTE CKU M MEKHUTE KOXEHH OOYBKH HE
OMxa MOIJIM 1 Ce U3II0JI3BAT BeJleIHATa CKU TEXHUKA UIIH
JDKETHT, KAKTO U Bb3MOKHOCTTA 3a 0€3011aCHO U CUTYPHO
KapaHe I10 3aJIe[leHH CTPbMHU CKJIOHOBE, KOETO JHEC ChC
CbBpEMEHHATa CKHM EKUIIUpOBKa € oOuyailHo u 3a
mobuTenuTe OT CpeAHO HMBO. be3cmopHo B epaTta Ha
IbPBEHUTE CKM U TeJleMapK TeXHUKaTta € Ouio
M3KJIFOUYNATEIHO TPYAHO Ja CE€ yCBOSIBAT AJIUNCKUTE CKU
ymeHus. ToBa € Hajmarajgo Ja c€ TBhPCIT MOAXOISIIH
METOJMYECKHU ITBTHUIIA 32 YCBOSBAHETO HA CUTYPHOTO U
0€e30MacHo Ibp3aJiiHE ChC CKU. B To31 cMuChA 3rypoBcKU
(2023) xapakTepu3upa HaKpaTKo epaTa Ha AbPBEHUTE CKH
U KOXEHHUTE OOYBKH: ,,C TSIX WJIM CTOMII MPABUIHO, WU
nagam®. Taka TOM npaBu CpaBHEHUE CHC CHBPEMEHHUTE
QIMUWCKU CKU, KOUTO ca MO-JIECHU 3a 00y4YeHHe, HO B
CBIIOTO BpeMe KapaHeTo Moxe Jia Obae norpeurHo. Enun
OT OCHOBHHUTE (aKTOpU 3a pa3BUTHE Ha OOYUYEHHETO B
JINUKCKaTa CKU TEXHUKA € EKUITHPOBKATa.

10



EBojiionusi Ha CKM eKHIIMPOBKATA

Pa3zBuTnero Ha anmuiickata CKU EKUIHPOBKA
IIpEMUHaBa Mpe3 pas3IuyHu eTamu, 3a ToBa ca
JIOTIPUHACSUI HE CaMO HAyYHO-TEXHMUYECKUAT IPOTpec,
LIAMIIMOHUTE, KOUTO ca Pa3BUBAIM €KUIUPOBKATA, HO U
eKCIepTH B 00JIacTTa Ha OOy4YeHHETO, CKU (haOpHUKuUTe,
MexnayHaponHata ¢enepauus IO CKH U JIpYTH
cyOekTMBHM M 00ekTuBHU (akropu. Pa3ButHeTo Ha
EKUIIMPOBKATa € I'bPBUSAT (PaKTOp, KOUTO MpociesiBaMe B
Hali-paHHaTa HCTOpus Ha cku crnopra. fukoB (2009)
npocieAsiBa  ITbPBOOUTHOTO  OOydeHue, ,,aHTUYHATa
TEXHUKA* C JIbPBEHU CKU M IO-KBbCHO, IIPE3 CIIECIBAILNTE
eTanu, KOraro B CKHMT€ C€ WHTerpupaTr KaHTOBE H
miactMaca. BbBexnaHero Ha  KOHCTPYKIMMTE U
TEXHUYECKUTE XapaKTEPUCTHKH B IPOU3BOICTBOTO HA CKU
JaBaT Ipyro pa3BUTHE HA AJIMUNUCKUS CIIOPT. 3TYPOBCKH U
SukoB (2007) ommcBar pa3nMYHUTE KOHCTPYKIIMH:
nonnyperanoBu KAII koncrpykuus, KAII nbpBeH kiuH u
caHIBUY KOoHGurypanus. HaBnuzaHeto Ha KapBUHT
npoduna Karo TEXHMYECKa XapaKTepHUCTUKAa Hakapa
Lenusl CBAT Ja CMEHM cTapure cku. HecnydaiiHo 3a
KapBUHI CKHTE C€ TOBOpEIIEe, Y€ ca ,JIECHU CKH®, C TAX
BCHYKH 3aBHBaxa IMO-JIECHO U CE€ YyBCTBaxa MO-CTa0MIIHU
IIpY KOHTPOJIa HAa 3aKaHTBAHETO.

IHosiea nva UHTEPCKH

CepuiecTBeH NPUHOC KbM  Pa3BUTUETO  HA
O00y4eHHeTO TO CKHUTE JIOTPHUHACAT Ch3JABAHETO M
pazBuTtHeTo Ha MexayHapogHaTa MpodecHoHaTHa
OpraHM3alys Ha YYUTEIUTE IO CHEXHH CIIOPTOBE
(MHTEPCKM). Tlpe3 mpoaerra Ha 1951 1. B Lliopc,
Asctpus, ce nposexaa mbpuit MHTEPCKMH konrpec,
MHUIUUPAH U OPraHU3HpaH B CHPLETO Ha AIMUNUCKUTE
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cku. OTrroraBa /10 JHEUIHHU JHU B Pa3IMYHU TEPUOAU
(Ipe3 ABe WM YETUPH TOJAMHK) HA PA3TUYHU KOHTUHEHTH
PEIOBHO CE MPOBEXKIAT TE3U CBETOBHU ChOUTHS. [{enTa Ha
TE3W MEXKYHAPOJIHU CPEIU Ha eKCIEPTU € OOMsIHATA Ha
OIUT, CBbP3aH ChC CbBPEMEHHM KOHIIEIIIUM B TEXHUKATa
M METOJMKATa MO OOY4YCHHWE W TOMyJSIPU3HPAHETO Ha
CHEKHHUTE CIIOPTOBE.

PassuTHe Ha uHppacTpyKTYypaTa

[lepuonsTr B Kkpas Ha 50-Te TOAMHU C€
xapakTepusupa ¢ OBp30 pa3BUTHE HA MaTepUATHO-
TeXHUYECKaTa Oaza. [losBsiBaT ce II'bPBUTE
CHErOYyThIKBAIIM MAIlIMHK, N3KAYBATEIIHU ChbOPBKEHUS U
TaKuBa 3a MPOU3BOJICTBO HA U3KYCTBEH CHST.

|.4. CbBpeMeHHU XapaKTEePUCTUKHU HA 00y4YHTEJHUTE
CHCTEeMH

Boxenure cku HalMu B cBeTa UMAT pa3pabOTCHU
COOCTBEHU METOAWMKH 3a O0ydYeHHUE, YUATO KpaiHa Il €
MMEHHO KapBUHT'BT KaTo 0000IIeHO TOHITHE 3a
TEXHUYECKO CHBBPILIECHCTBO MU KapaHe Ha cku. [lo-mgomy
CUCTeMAaTH3HpaxMe METOAMYECKaTa MOCIeA0BATETHOCT
Ha U3yYaBaHHUTE EJIEMEHTH OT OOYYUTEITHUTE CUCTEMH Ha
€IHU OT Hall-yCIEIIHUTE B TO3U CIIOPT CTpaHH: ABCTpUS,
Cnosenus, lBeituapus, I'epmanus,.
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Taoauna 1. Cpagnenue na enemenmume 3a HA4AIHO
obyueHue MexHcOy pasiuuHume UKOJU.

[Enementn/
OdyuHTe1Hn Brarapcka | Apcrpmiicka | Ciosencka | IllBeiinapcka | Hemcka
CHCTEMH
IIpaBo cmyckaHe X X X X X
CHeXHO pajno X X X X X
Jbra ¢ pano X X X X X
CainyaHe X X X
Jnaronaiso X X X X
CIIyCKaHe
OcHoBeH 3aBoit X X X X X
rpyba dopma
OcHOBeH 3aBoit X X X
¢duna popma
3aBoii ¢ oropa Ha X X X
TOpHa/JI0JIHA CKa
3aBoll KbM CKJIOHA X X
3aBoii ¢ X X X X X
VCIODEIHI CKH

1.5. IlpoyuyBaHe Ha paBHOBeCHETO B CKHUTe.
1.5.1. XapakTepucTuka Ha paBHOBeCcHaTa (pyHKUMs Ha
4OBeKa.

Crnopes ki1acCMYECKUTE KOHIIEMIUN paBHOBECHATa
(GyHKIMS U3BJIHABA JIB€ OCHOBHHU 3aJauu:

e (CrabunusupaHe Ha 3pUTEIHOTO TOJIE.

o [logabpxaHe Ha U3MPABEHOTO MOJIOKEHUE HA
TSJIOTO U IJ1aBaTa — PABHOBECUETO Ha TSIIOTO.

Te3u aBe 3a1a9u Ce U3MBIHABAT ITPU YIACTHETO HA
OYHUTE U MOCTYPATHUTE pedIICKCH.
1.5.2. CucreMaTu3npaHe Ha CTPYKTYPEH Moe] HA CKU
PaBHOBECHETO.
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PABHOBECHA
PyHKUA Ha

7 ncwxonorwaeckn
ACNEKTIH

§ aHTpOMOMETPWMEH R

CTATYC i > PABHOBECHE _.-" _ pRAKTM I

METOAMYECKIA
ACMNEKTH

duamyecka .
AeecnocobHocT

i CEW EKMNVPDEKS s
% CHEXHW yCAOBWA

®urypa 2. Cmpykxmypen mooen Ha CKU pagHO8ecUemo
npU Kapamemo Ha CKU.

[IpoBeneHusT  aHanu3  Ha  JIMTEpaTypHUTE
W3TOYHULIM  HM  IIO3BOJIM  Ja  CTpyKTypupame
LIUPOKOCIIEKTBPEH MOJIE] HA PABHOBECUETO IIPU KapaHe
Ha CKU. B moBedeTo nurepaTypHU H3TOUHULIH AIMTAUCKOTO
CKM paBHOBECHE cC€ pasliiexJa B OHOMEXaHWYEH H
METOANYECKHU aCIEeKT.

IIpoyyBaiiku paBHOBecHaTa (YHKIHUS Ha
YOBEKa, OTKpHMBaMe, Y€ MHOI'O OT CBEJIEHHSTA 3a Hes ca
ChC CBILECTBEHO 3HAYEHUE 32 METOJMKATa Ha OOyueHHe
1o cku. Hkou oT TsX ca: 3puTenHara cUCTeMa OCUTYpsIBa
okoio 70% ot wuHOpManuUATa 3a OKOJIHUS CBAT;
JBY>KEHUETO B 3pUTEIIHATA Cpeja BOAU J10 Bb30yXkKIaHEe Ha
ONTOKMHETHYEH  e(eKT, TMOopaXkaal] YycellaHe 3a
MIPEMECTBAHE; AHTUTPABUTALIMOHHUAT MYCKYJIEH amapar
M3BBPIIBA Hall-Maiko paboTa Mpu CTOEX B y100HA 1034,
[JIE3EHHUTE CTaBU Cca  OCHOBHO  3B€HO, YHSTO
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CTa6I/IJ'II/I3aI_II/IH ocurypsaBa YCTOI‘/'ILII/IBOCTTa Ha TAJIOTO IIpH
H3IpPaBCH CTOCK.

buomexanuka

B cpaBHeHume ¢ paBHOBecHaTa  (PYHKIHS,
OMOMeXaHWYHATa XapaKTEPUCTHKAa Ha CKHM YMCHHSATA €
pasriegaHa  NPUOPUTETHO B CIEHUATM3HMpaHATa
JuTepaTypa IO CHEXHH croproBe. M3rpaxkmaHero Ha
PAaBHOBECHETO M MpPHJIAraHeTo IMpolleca Ha aHaIU3 OT
OroMexaHMYHa TEPCIEeKTUBA B aIMUHCKUTE CKH YMEHUS
ca go0pe o00OCHOBaHM W C€  U3CIeABaT B
CHelHalIu3upaHuTe MyOIuKaILIUH.
AHTpPONOMETPHYEH CTATYC U Bb3pacT

PBCTHT M TETJI0TO Ca KPUTEPUHTE, IO KOUTO CE N30Upa U
Ce HACTPOiiBa CKUITUPOBKATA, 33 JIa C€ OCUTYPH
0e301macHo, JOCTHITHO 0OyYEHHE.

IlcuxoI0ruYecKy acneKTH

[Ibp3ansiHero,  KOHTPONBT Ha  CKOPOCTTA,
CIUpaHeTo, 3ary0aTa Ha KOHTpOJia Ha IIEHThpa Ha
TEKECTTa Ha TAJIOTO M CTPAXbT OT MaJaHe ca CTpec
¢dakTopu, KOWUTO MoOraT Ja BIMUSSIT HETaTUBHO 3a
M3TPaXIaHETO U CTAOMIIM3UPAHETO HA CKU PABHOBECHUETO.

JIMIaKTHYeCKH ACTEeKTH

3ryposcku u SHkoB (2007) pasriexxaaT METOIUTe,
MPUHIIMIIATE HAa OOydYeHHe, eTanuTe Ha (QopmupaHe u
YCHbBBPILIEHCTBAHE Ha JBUTaTeNHUs HaBUK. OnucaHuTe
MearorTHYeCKd pa3/ied ca OCHOBAa 3a TpHJIaraHe Ha
eeKTUBHH METOAMYECKH TOIXOAM 3a H3TpaKIaHE Ha
PaBHOBECHETO.

MeToan4yecKH aclneKTH

15



B wMerogmuecka Hacoka eKCHEpTUTE CJeaBar
HAaYMHA HA TPEINoJaBaHe, MOJYEPTaH B OOYUHUTEITHHUTE
cucremu. lIpernosaBaHeTo € KOMIOHEHTEH MOAXOJ, MpU
KOHTO €KCHEpPTUTE IUIAaHUPAT IPOBEXKAAHETO HA ypoOKa
CbOOpPa3HO BH3PACT, MOJI, AKTYATHH yCIOBHS, IPOBEXK AT
aJickBaTeH W300p HAa TOIXOJAIIA CKUIUPOBKA, MHCTH,
W3KauBaTeIHU YCIOBUS U JP.

dDuznyecka 1eecrnocodHOCT

HuBoTo Ha pa3BuTHe Ha (U3MUYECKUTE KAuecTBa €
chliecTBEH (aKTop 3a W3TpaxkIaHe, MOATbpPKAHE W
yIOpaBieHUE Ha PAaBHOBECHETO IMPHU KapaHETO Ha CKH.
[locneqHOTO W3BBH CKUTE € CbCTaBEH €JIEMEHT OT
KOOpJIUHAIIMOHHUTE CIIOCOOHOCTU 4YOBeKa. Besko emaHo
(U3MYECKO KAYeCTBO BIIHASC MPSKO BBPXY CTATHYHOTO U

JUHAMUYHOTO paBHOBECHE IPU KapaHe Ha CKHU.
CKH eKHIIMPOBKA U CHEKHHU yCJIOBHUS
Anmuiickata CKH EKHIHUPOBKA CBC CBOHTE

CbCTaBHM €JIEMEHTH CKH, aBTOMaTH U 00YBKH Cbh3/1aBa I10-

rojsiMa CTaOMITHOCT TP KapaHETO Ha CKU. 3TYPOBCKHU H

CumeonoB (2020) ycraHoBsBaT Ha cTaOuiorpad, ue

HAYMHACIIUTE CKUOPH, ChC CKHM OOYBKM B HEyTpaiiHa

CKHMOpCKa CTOWKa, ca MO-CTaOMJIHM, OTKOJIKOTO C OOCH

Kpaka. B cBIIOTO BpeMe U3BEXKAAT aMIUIUTYTHH

konebanus Ha npoekuusara Ha OL[T npu crbBane, Toect

HEYCTOMYMBO paBHOBECHE. BCBITHOCT CKH OOYBKHTE

IpUJaBar Mo-rojsmMa cTabUIHOCT MPH CTaTUYHA TTO3ULHS

BBPXY CKUTE M, 00paTHO, HEYCTOHYNBO paBHOBECHE TPHU

Cr'bBaHe U pa3r'bBaHe.

CHexHM ycJI0BUS

CHeXXHHUTE CIIOPTOBE C€  TpaKTUKyBaT B
HETPEeKbCHATO TPOMEHSAIIM C€ YCJIOBUS. ToBa mpaBw
U3TPaX/aHETO Ha CKU PaBHOBECHETO MHOTO TpyJHA
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3aj1a4ya, W3UCKBAlla HENPEKbCHATa aJalTHBHOCT MpPU
yIpaBJIEHUETO Ha OanaHca.

I''/TABA BTOPA

HEJ, 3AJAYN U METO/IUKA HA
N3CJIIEABAHETO

I1.1. e Ha n3cJIeIBAHETO

Ha 6azara na wu3cnenBaHe Ha PaBHOBECHUETO B
ANMUIACKATE CKH Ja ce pa3paboTh W MpOBEpPH
e(beKTI/IBHOCTTa Ha HOB MCETOANYCCKU IIoaxoa B
W3rpakJaHe Ha alMUICKU CKH YMEHUS 32 HAaUWHACIIH.

I1.2. 3agauun Ha U3caeIBaHETO
3a 1mocTUraHero Ha 3ajajeHara I1eJl  CH
IIOCTaBUXME CIIECIHUTE 3a0a4N:

e [lpoyuBaHe M aHAIN3 HA EKCIEPTHUS OMUT HA
capyxkeHue ,bearapcko ckum yumiamime® cbC
3Ha4YeHHUE 3a IPOEKTa.

e Jla ce wm3cienBa aINUICKOTO PAaBHOBECHE IIPU
CHUMyJIallusl Ha CKM B JJaOOpaTOpPHM YCJIOBHUS 3a
Jiella ¥ Bb3pacTHHU.

e Jlace yCbBBPIICHCTBA CUCTEMATA 3 OLICHSIBAHE HA
QINMAACKUTE CKM YMEHMs 4Ype3 BKIIOYBAHE Ha
JOI'BJIHUTEIIHA KPUTCPHU.

e Jla ce onTumMu3Mpa  METOAMKATa  4pe3
CJIIMMHUHHUPAHC Ha BCPTHKAIHUTC IBVIKCHUSA ITPpU
YCBOSIBAHE Ha JIMUUCKU CKH YMEHHUS.
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e Jla ce CPaBHAT  PE3YNTATUTE  MEKIY
E€KCIIEpUMEHTAIHUTE U KOHTPOJIHUTE IPYHHU IPU
IIpOMsIHA HA METOJIMKaTa 3a 00yueHHe.

I1.3. MeToanka Ha u3cjeaABaHETO

CyOekT u3cnenBaHu JuLa:

v Crabuorpad — 25 mena, MOMHYETa U MOMYETA,
cliell TPEIBApUTEIHO POAUTENICKO ChIJIACHE;
BB3pAaCTHHU XEHU U Mbxke — 13 aymm 7 O6sixa He
BaJIMJIUPAHU PE3yITATH.

v’ Tlemarornvecku ekcrepument ¢ 200  aymm

KOHTpOJIHA rpyna »eHu u Mbxe; 200 gymm

eKCIIEpUMEHTaJIHa IPyIa )KEHU U MbKE.

e (OekTe MeTOAUKaTa Ha alNMuicKaTa CKM TeXHHUKA.

I1.3.1. Opranu3anus Ha U3CJIeIBAHETO

ITvpsu eman — 2015-2019 2.: npoyuBane Ha
OOyYUTETHUTE CHCTEMH Ha BOJEIIM CBETOBHU IMIKOJIH.
CronensiHe Ha WJAEHHUS TPOEKT (M3rpaxaaHe Ha
QIMUACKKM YMEHHUs 3a HauyMHaemu O0e3 BepTUKAIHU
JIBUKEHMSI) Cpel eKCHepTh OT uenus cBAT. Wpaeiinara
KOHIIeNUs Oellle MpeCTaBsiHa B JEKIUH U MTpaKTUYecKa
nexkuus (ybpkuonose) B MHTEPCKU kourpecute 2015 r.
— Ymyas, n 2019 r. — ITamnoposo.

Bmopu eman — 2019-2021 o.: wuscnenBaHe Ha
QIMMAACKOTO CKW pPaBHOBECHE C Jiella W BB3PACTHU B
nabopaToOpHHU YCIIOBUS, MPE3CHTUPAHE Ha TOTYYEHHUTE
pe3yNITaTH W U3BEXKIAHE Ha Te3aTa Ha JUCEPTAIMOHHHUS
TPy KaTo HEOOXOIUMOCT OT HOB MOJXOJ B 00y4E€HUETO
32 HAYMHACIIU CKUOPH.
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Tpemu eman — 2021-2024 2. PaszpaboteHa e
MIPOEKTOMETOIMKA 3a HM3TPaXKJIAaHE Ha AIMUUCKUTE CKU
yMeHHs 0€e3 y4acTUeTO Ha BEPTUKAIHU JIBUKCHHUS.
IIpoBexxnane Ha mnegarornyecku excrepuMeHT ¢ 400
yoBeKa (MBXKE W JKCHH), HA4YMHACIIH, OT (aKyaTeTH
,Cmopt®, ,Ilemarormka“ wu ,,O0mecTBEHO 37paBe,
3/IpaBHU TPIKU U TYPU3bM®, peloBHA U 3a/04Ha (opma
Ha oOyuenue. KypcoBere 051xa ¢ MpOIBIKUTEITHOCT CeIeM
JHU CbhINIacHO u3uckBaHusta Ha P3U 3apagu COVID
enuaemMuaTa. B To3m  eram  Osxa  pa3paboTeHU
JOMBIHUTETTHN KPUTEPUU 32 OLCHSBAaHE Ha alMUNUCKUTE
cku ymenus. [lpencraBsHe W myOJWKyBaHe Ha
pesynratute: B Hay4dHoto u3manue Journal of Applied
Sports Sciences; npe3 2023 r. B JleBu, ®uninanaus, B
nekuus ,Moaubunupane Ha METOJMKAaTa 3a HadajgHO
oOydeHuWe IO  annuiicka CKH  TeXHHWKa“. 4-Ta
MexayHapoaHa HaydHa koHdepenuus SPE Balkan SKI,
2022 r. B IlammopoBo, 5-a MeXIyHapogHa Hay4yHa
koHpepenis SPE Balkan SKI, 2024 r. B Porua,
Crnopennsi. DuHANM3MpaHe HA TUCEPTANMOHHUS TPy Ha
TO3U eTarl.

I1.3.2. MeToau Ha u3cieaBaHe:

HNupopmaunoHHo npoyyBane

bsxa npoydenu 46 nurepaTypHM H3TOYHHKA B
o0JjacTTa Ha UCTOPUYECKUTE CBEJEHUS B OOYUEHHETO 1O
CKH; CBBpEMEHHA XapaKTEepPHCTHKA Ha OOYYHUTEITHHUTE
CUCTeMH Ha BOJCIIUTE MIKOIW B bbiarapus; mpoydeHu u
CUCTEMATH3UPAaHU JAaHHU OT KJIWHHYHU W CIIOPTHU
W3TOYHMIIA, CBBP3aHU C paBHOBecuero. lIpoyuenu u
CUCTEeMATH3MPAaHU JaHHU OT MEXKIYHAPOJIHU HAydHU
npodecroHanmHu  CHOMTHS ~ CBhC  3Ha4YeHHE  3a
JTUCEPTAITUOHHUS TPY/I.
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Ilemaroruyeckn eKCriepuMeHT

[IpoBeneH e memarornyeckd EKCIEPUMEHT II0
BpeMe Ha y4eOHHUTE KypCOBE MO CHEXHH CIIOPTOBE ChC
cryaentute oT HCA ,,Bacun JIeBcku*, KOUTO ca OnMcaHu
B KOHTHHTCHTA HA M3ClIeBaHeTo. Te 0sXxa pasmpenensHu
Ha CJIy4YaeH MPUHIIUI Ha KOHTPOJIHHU U €KCIIEPUMEHTATHU
IPyNH MO MPU3HAK aOCOMOTHO HAayMHaenm ckuopu. C
KOHTPOJIHUTE Tpynu OOY4YEHHETO IO alllUiCKa CKHU
TEXHHKa CE IMPOBEKIAIIC IO YCTaHOBEHaTa YyuycOHA
rmporpama, ChIbpiKalla IOCJICIOBATEITHOTO H3TPaKIaHe
Ha €JIEMEHTUTE, U3rPaK/IaHe Ha OCHOBHHU CKH YMEHUS JI0
OCHOBEH 3aBOM. ExcnepumeHTanHuTe rpynu
MIpeMHUHABAaXa 00yUYEHHUE 110 MOAU(PHUIIPAHA METOAHYSCKA
rmporpama, KaTo OCHOBHUTE pasiuyusi Osxa: ¢ IbPBUTE
CTBIIKM TIPH CTHIIAJOBHIHOTO H3Ka4yBaHe ce (opmmpa
OCHOBHATa aJlMUCKa CTOWKA; MPHU MPABOTO CIIyCKaHE HE
ce pasyyaBaT HHCKa, CpElHa M BHCOKAa CTOWKa; MpH
MIpeMHHABaHE OT MPaBO CITyCKaHE B palio HE ce mpuiara
BHCOKO OOJIeK4YaBaHe; 3a MpOMsiHA Ha IMOCOKaTa He ce
M3MOJI3Ba BUCOKO OOJIEKYaBaHE; B YIPABICHUETO HE Ce
W3MOJI3Ba CI'BbBAIl YMPAaBISABAIl HATHUCK; JAHArOHATHOTO
CIyCKaHEe Ce 3ayyaBa I'bPBO C IMOJYpajo U CIleJ TOBa C
YCIIOpPEIHU  CKHM;  OsfiXxa  M3MOJ3BAaHU  PA3JIUYHU
METOAUYCCKU ITOIXOIH npu pa3ydaBaHe u
YCBBBPIICHCTBAHE Ha YMEHHSITA B CpaBHEHUE C
yCTaHOBEHATa 3a Mpeno/iaBaHa METOIMKa.

Komucust or Tpuma eKCHepTH OIlICHSBAIIIE
JEMOHCTPUPAHUTE yMEHUS TPU  KOHTPOJHHUTE U
eKCIIEpUMEHTATHUTEe Tpymu. 3a TMojoOpsiBaHe Ha
mpoleaypaTta 1O eKCIIepTHO  OleHsBaHe  Osixa
pa3pabOTeHH  MPOTOKOJIM  CBhC  CHIBPKAHHE  HA
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JNOMbIHUTETHUTE Kpurtepuu. Chiuure ce oOchauxa u
npuexa OT EeKCHepTeH CbhbBET Ha Karenpa ,,CHEXHU
croptoBe®. EKCIepTHOTO OIeHsIBaHE € 10 IecTo0aaHaTa
cUCTeMa JI0 JECETH, KaTO KpPaMHHUAT pe3yJiTaT € cpeaHa
OLIEHKa OT TpUMaTa OLECHHUTEIH.

Excniepture ca mnpenopaBaTend oOT Kareapa
»CHEXHU CHOpTOBE C TIIOBEUYE OT TMET TOJUHU
npodecroHalieH OmuT B 00YYEHHUETO M0 ajluiicKaTa CKu
METOJIUKA.

Crabmiorpadgcko  m3cjeqBaHe Ha  CKH
PaBHOBeCHETO NPH Jiela U Bb3pacTHH ¢ VR ounaa u
CKHM 00YBKH

Ortkiionenusara Ha npoekuusta Ha OLT copsimo
oropaTta ce H3MepBaT B CM, NOHEXe IulaTdopmara e
KanuOpupaHa crpsiMo radaputHute u pasmepu (76 cm —
JMaroHaNHoO oTcTosHue). YecToTata Ha u3MmepBaHe e 20
Hz, Teii xaTo criopen IuTepaTypHU TaHHU PABHOBECHUTE
Konebanus ca B nopsaabka 0,2-7 Hz m nuHamuyHara
rpeuika € B JonycTuMH HuBa. Yetupure natuniu (A, B,
C, D) ca mocraBeHM BBB BBPXOBETE Ha KBajpaTHA
mwargopma MeXJy TOPeH U JOJIeH IJIOT KaTO ONOpPHU
nanuy B praute. CBbp3aHu ca ¢ 4 €JHAKBH aHAJIOTOBU
yCHJIBATENsl, @ ETHOTUITHUTE UM CUTHAJIHU CE MoAaBaT KbM
BxojioBere Ha ALIIT Ha MukpokonTposiep Arduino Uno, a
ype3 USB kalen mocTenBaT B mamMeTTa Ha KOMITIOTHPA,
KBJIETO CE 3aIMCBAT U aHAIU3UPAT.

Umx.1=(A-C)/(A+B+C+D); Umx.2=(B -
D)/ (A+B+C+D)

Upes onucanaTa MareMaTH4ecka TpaHchopmanus
B MHMKPOKOHTPOJIEpAa CUTHAJIWTE OT JATYULUTE CTaBaT
HE3aBUCUMH OT TETJ0TO, KaTo MEpOJaBHA € CcaMo
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pasnukara, OTroBapsila Ha JBH)KEHUETO Ha MPOEKIUATa
Ha OLT cnpsimo omnopara.

bsxa u3non3BaHu oumia 3a BUPTyajHA PEaTHOCT
3a cmaptdorn. C BHUCOKOKAYECTBEHU JICIIH, KOUTO
ocurypsiat wuskimouutenHo 100 rpaaycoBo 3pUTETHO
noJie 3a MakcumaiHo 3D uzxussisane. Moaen Homido V2
Virtual reality headset, ¢ mien BuszyanHno Bb3aeicTBHE Ha
W3CIIEABAHUTE JIUIA M OTPAKEHUE BBHPXY pPaBHOBECHATA
yCTOMYMBOCT. 3a LIeTa 3a TOBA U3CJIeIBaHE Oellle 3aCHETO
BHJIEO C EKIIIbH Kamepa ,,GoPro9*, mo3uimonnpana Ha CKu
Kackata Ha JeMoHcTpaTopa. M3cnenBanute nuia
Ha0JIt0/1aBaxa CTepeo CUMYJIANNS Ha KapaHe Ha CKH, 4pe3
KOETO ce BB3/IeiiCTBAIlIe BEPXY OYHHUTE PEQIICKCH.

W3non3Banu ca cku OOYBKM 3a HauMHAClIH,
OTrOBApPSIIHN 0 HOMEP 32 BCSAKO M3CIEIBAHO JIUIIE.

TecToBHUTE YCJIOBHS €A CJIETHUTE:

e CTOeX B IMOKOH, KaTo CThHIIajaTa ca IMOCTAaBEHU
yCIopeiHO BbpXy IutaTdopmara (cradbunorpad),
CbC CKHOpCKM 00yBku — 50  cexkyHau
MPOBIKUTEITHOCT.

e (Croex B IIOKOH ¢ moctaBeHu oumia 3a BP, kourto
BB3MPOU3BEKAAT CKH CIIYCKaHE C JIEKH 3aBOH B
CIIOKOGH TEMII, ChC CKHOpCKH OO0yBkH — 50
CeKYyH/IH.

e CrOoex C HIKOIKOKPAaTHO CT'bBaHE Ha JIOJHUTE
KpalHUIM 110 CUTHAJI Ha OTIepaTopa ChbC CKHOPCKU
00yBKkH — 50 cekyHIu.

e OrlleHKa Ha paBHOBECHATa YCTOWYMBOCT O€3 oumiia
3a BP npu cToex B mokoil Bppxy maTdopmara ¢
6ocu crpnana — 50 cexyHu.
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11.3.3. MareMaTHKO-CTATHCTHYECKH METOIH 3a
00padoTKa Ha pe3yJITATUTE OT U3CJIeIBAHETO
BapuannoHeHn aHanu3 € HalpaBeH Ha 4YeCTOTara,
aMIUIATy1ata, (hakTopa Ha CTAOMITHOCT U U3MHHATHUS ITBT
or OUT, wu3uucineHure CpeaHd CTOMHOCTH  Ha
crabmiorpadckute mokasaTeiau 3a M3CIEABAHUTE TPYIIH.
3a jgeraiiyiHa olleHKa Ha cTabuiorpad)CKUTe IOKa3aTely €
HampaBeH (pakTopeH aHanu3. BapwamuoHeH aHanu3 1O
OLICHKM HA  KPUTEPHUH  MEXIy  KOHTpPOJIHA U
eKcriepuMeHTanHa rpyma. @DakTopeH aHaMM3  Ha
pasmupeHata o0oOIIeHa METOJIMKa 3a OICHSBAaHE Ha
CKHOPCKHUTE YMCHHUSI.
I'’'TABA TPETA

PE3YJITATHU U AHAJIN3

II1.1. IIpoyuBaHe U aHAJIHM3 HA €KCIIEPTHUS ONMT HA
Capyxenmne ,,BbJArapcko cku yumjinie® cb¢ 3Ha4eHue
3a MPOEKTAa

B nopeauma oT MeXIyHAapoJHUM HaydYHU H
eKCIEepTHU ChOMTHS CHELHATUCTU OT KaTenapa ,,CHEeXHH
cnoptose’ ipu HCA ,,Bacun JleBcku* B mapTHbOPCTBO
cbec CapyskeHue ,,bparapcko ckM yquiuiie’ mpeicTaBsiT
KpeaTUBHU  WJEHHM  OpPOEKTH,  IOMJIOKEHH  Ha
JTMCKYCHOHHU ae0atu. B HayyHu nokiagu, JIeKUUU MU
MpakTU4ecKa JIeKIHs (ybpPKIIONOBE) T€ MPE3EHTUPAT
HOBM METOJWYECKH MOAXOAW IIpU M3rpa)xJaHe Ha
QINMAACKUTE CKM YMEHHUS Cpel HAuMHACIIM CKUOPH.
JleMOHCTpUpaT HOBH YNpaXHEHUs, CBbpP3aHU C MpeHoca
Ha €CTEeCTBEHAa KbM ajIHiicka KOOpAUHALUSA; W300p Ha
MOAXOJAL] TEPEeH W OpHUEHTAlMs CHOPSIMO JIMHUATA Ha
HaKJIOHa W Jpyrd. B3aumoneicTBHETO MEXIy Hayka,
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MpakTMKa W o0ydeHHe € ychnemeH d¢opMar B
TeHEePUPAHETO HA 0OOCHOBAHU €KCIIEPTHU3H.

CTpeMeXbT KbM y4yacTHE B TaKWBa CHOUTHS HE
caMo JIOTIpHUHACA 32 IIUPOKaTa MEPCHEKTHBA BBHPXY
TeMara, HO ¥ OCHTYpsiBa IICHHU XOJI0OBE U 00paTHa Bpb3Ka
OT MEXITYHAPOIHH EKCIIEPTH.

II1.2. U3caenBaHe Ha aJNUICKOTO paBHOBecHE NPH
CUMYJIAIMS HA CKU B J1a00PaTOPHHU YCJI0BHS C Aela

AHaJIIM3BT Ha paBHOBECHATa YCTOWMYMBOCT Ha
W3CIICABAHUTE YYACTHUIM BKJIIOYBA HMHIUBUIYATHO
W3MEpBaHE Ha TIOKA3aTEIUTE IPH PA3JIMYHU YCIIOBHSL.
ToBa ca TecroBe ¢ M3MepBaHE HA CTOEK CHC CKHOPCKH
00yBKH, TIOCTABCHU C IICHTPOBETEC MM BBPXY IHAroHaia
MEXJy JAaTYUIUTE. YYAaCTHUKBT CTOM HEIMOJBHIKHO C
OTITyCHATH Kpa# TsUIOTO TOPHU KpalHUIM 32 Bpeme oT 50
cekyHau (Purypa 3).

Atay \
®urypa 3. Mzcredsane Ha pagHogecHama ycmouuugocm
CbC CKU 00Y8KU.

CrnenBamuar TecT € U3MEpBaHe Ha PaBHOBECHETO
0e3 mpomsHa Ha CTOWKara, HO C IOCTaBEHW OdYMia 3a
BUpTyaiHa peanHoct (Durypa 4).
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®durypa 4. Hzcrneosarne na pagHosecHama ycmouuueocm
C GUPMYATIHU O4UNLA U CKU 00YBKU.

anton-ampl.distr.
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®durypa 5. Omxnonenue na OL[T om yenmwvpa Ha
cmaobunozpaga npu u3cied8aHo iuye.

Ot Qurypa 5 ce BIXKJa, 4e CHHsTA rpaduka € C
Hail-HuCKHU cTOHHOCTH. CHOTBETHO IOCTaBSHETO Ha OYMJIA
3a VR yBennuaBa pazmaxa — BHojeToBaTta rpaduka. [1pu
MOCTIeTHOTO M3MepBaHe — 3eleHa rpaduka, ¢ Oocu
CThITIAJIa Ce MPEIU3BUKBA MMO-BHCOKA aMIUTUTYAA CIPSIMO
CTOEX CbC CKH OOYBKHM, ThH KaTo OoOcHTE CThMala
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HaMajsiBaT onopara BbpXy Iuie3eHa. llpu xbirara
rpaduka otkimonenuero Ha OL[T e mo-BUCOKO, THil KaTO
YYaCTHUKBT CBUBA JIOJIHUTE KPAHHULIN HIKOIKOKPATHO 110
BpeMe Ha u3cieaBaHeTo. OUeBUAHO €, Y€ 3ala3BaHeTo Ha
HHUCKHU cTOMHOCTH Ha nipemectBaHe Ha OLT npu cBuBane
Ha JOJHUTE KPalHUIIM € TPYAHO U M3HCKBA OOydeHHE B
CKMOPCKH YMEHHUS.

alex-ampl.distr.
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®urypa 6. Omrronenue na OL[T om yenmwvpa na
cmabunozpaga npu uzcied8ano auye.

[Ipu cnenBamus yuacTHUK oTKJIOHeHUsATa HA OLT
¢ ounyia 3a BP ca mo-HHUCKH cIIpsAIMO OCTaHAJIMTE YCIOBUS
Ha ABHUTaTeIHATA 3aJa4a, He3aBUCHMO OT U3KIIFOYBAHETO
Ha 3pUTEITHUS aHATTU3aTOP.

Ha Gazata oT MHOuWBHIyaTHUTE U3MEPBAaHUS Ha
YYaCTHUIUTE NMPABUM BapUAIMOHEH aHAJIN3 HA YECTOTAaTa,
aMIUIUTyAata, (hakTopa Ha CTAOMITHOCT U U3MHUHATHUS BT
ot OLT, koero e mokazano B Tabnuia 2.

THoxazamenu: X € cpegHOAPUTMETUYHA CTOMHOCT,
S e cpenHO KBaApaTUYHO OTKJIOHEHHWE, V € KoehUIHeHT
Ha Bapuanus, As e acumerpusa, Ex e ekcuec.
MakcumanHaTa ¥ MHUHMMAajdHaTa CTOWMHOCT OIpPEHENsT
pa3maxa, KOHUTO € pa3juKara MexAy JBETE I'PaHUIIM Ha
cpegHaTa CTOMHOCT — JIOJIHA M TopHA. Pasmpenenenuero
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Ha JaHHUTC 3a U3YUCICHUTC YCCTOTAa WM aMIUIATyda €
HpHGHI/ISI/ITeHHO B pPaMKUTC Ha HOPMAJIHOTO U OHNPCACIIA
HaJIM4Yu€ Ha 3aKOHOMEPHOCT 3a OaHHHUTEC, KOCTO €
OCHOBHATa 1 CJI Ha U3CJICIBAHCTO.

Tadauua 2. Bapuayuonen ananuz om oanHume om
cmabunoepagpckomo uzciedsane npu epynama oeyd.

f1[Hz] | rangellcm] | factor] | L1[em] | f2[Hz] | range[cm] | factor? | L2[cm] | £3[Hz] | range3[em] | factor3 | L3[em] | f4[Hz] | ranged[lem | factord | L4[em

wasi | 673 221 033 | 2139 | 599 168 078 | 4739 | 509 582 112 | 4920 | 636 57 089 | 4901

4 6,3 126 068 | 3767 | 111 331 047 | 4247 | 639 726 114 | 8675 | 588 2,95 05 | 6079

| salen | 676 1.63 113 6893 6.39 4.72 0.74 4400 | 6,14 6,42 1,05 5794 | 6,78 357 0,54 2859
| stef 6,52 36 0,55 3350 | 554 5,86 1,06 5442 | 603 132 2,18 11471 | 683 4,67 0,68 6614
| sostislay. | 6.83 3.2 047 21 6.3 3,71 0.59 3899 | 561 736 131 6257 | 6,85 3,08 045 2743
adi 582 3,02 052 2750 | 6.88 29 042 2498 | 492 8359 174 7377 | 665 5.2 0.78 7098

| ogniana | 563 3,69 0,66 3313 | 393 573 146 5215 | 364 883 242 6941 52 5,67 1,00 5169
| mikela | 6.56 5.56 0.84 4938 | 6.89 3.7 0.54 4453 533 50 0.94 4861 7.28 3.68 0.51 4792
| misho | 5383 5,71 098 6210 | 447 10,26 2.9 9396 | 346 719 2,08 5237 | 646 433 07 6946
kns 483 6,19 128 6397 638 5,7 089 7476 517 6,84 132 6243 5,69 6,67 1,17 6084

| koee 116 374 0,52 3777 | 664 5,04 0,76 5762 | 515 7.82 1,52 7600 | 7,18 i 043 3519
| kan 6,15 3,76 0,58 3936 | 691 3,15 046 3568 | 564 6,7 1,89 6119 | 694 419 06 4396
| kalown | 675 5,07 0,75 4913 | 585 867 148 8672 | 5.19 6.42 123 5314 | 6,53 6,28 0,96 6078
| kaloia | 7,05 45 0,64 4373 631 34 0,55 5109 | 473 595 1,26 5701 7,03 5,99 0,85 5812
| joana 598 433 0,72 3758 | 54 2,79 049 37124 | 612 5,14 0,84 4330 | 578 11 192 | 11138
| jasmipa | 629 6,34 1 6801 6,64 4,59 069 4693 | 497 6,7 135 3383 | 6,59 5,96 09 3699
gen 548 7,19 131 6350 137 265 036 2949 5,59 635 161 5352 724 3 042 2663

| georzi 114 219 039 3822 6.96 235 034 2364 6.04 113 187 9241 6,52 6.39 098 3801
(A1 5.7 6.97 122 3992 | 5.09 5.22 1.02 5992 | 3.7 153 406 | 15453 6 6.65 L1 5782
emo. 721 226 031 2060 721 275 038 2452 564 571 1.01 4641 137 2,65 036 2996

| _cma 6.19 444 0,72 6887 | 579 448 083 9560 | 499 11,20 224 9377 | 628 4.51 0,72 5583
dea 6,74 29 043 6120 | 6,64 4,85 073 6768 | 599 [N 129 7242 | 661 2,59 039 2598
|_brani 6.75 29 043 2732 | 639 1140 178 9945 517 544 0.94 4553 | 638 5.85 0.92 7428
| aton | 779 2,53 032 | 4148 | 142 373 050 | 3765 | 585 6,26 1,07 | 5962 | 125 3,03 042 | 8615
| alex 566 182 138 6759 | 6,16 561 091 6247 | 5,14 157 1,47 6724 | 588 5,85 0,99 5434
X 6,39 4,51 0,73 4623 | 628 485 0.82 534 | 530 7.69 156 6831 | 6,54 491 0,77 5474

s 0,67 1,73 0,33 1613 | 036 2,8 043 23 | 017 154 0,68 2498 | 0,57 188 0,35 2001

v 11% 38% 46% 35% 14% 47% 59% 42% 15% 3% 4% 7% 9% 38% 45% 3%

| As 022 0,35 0,67 0,06 | -116 1,64 1,65 075 | -1,05 172 219 206 | 0,52 126 145 0,70
Ex -0,02 -0.87 072 | 140 | 142 2,60 271 025 | 080 M 6,59 513 | 023 313 359 145

| Max | 179 782 138 | 6893 | 142 114 229 | 9945 | 639 153 406 | 15453 | 737 11 192 | 11158
Min 483 2,21 031 2060 | 393 2,35 034 2364 | 346 5,01 0,84 4330 52 2,59 0,36 2598

R 296 5,61 107 4833 | 349 9,05 1,95 7581 293 10.29 32 | 1nn | 217 841 1.56 8560

IMTokazaren fl e yecToTa Ha paBHOBECHHUTE
KosiebaHus TpH TecTa chC cku 00yBKU. [Ipu Hero
konebanusaTa Ha npoekiusaTa Ha OL[T ca oTuereHu B
CaHTHMETPH U Bapupa pa3iuydHO IPU U3CIIEIBAHUTE
muna. Toect paBHOBECHUTE KOJIEOAHUS MPH pa3IMYHUTE
YYacCTHHUIM B €KCIIEPUMEHTA HE [TOKa3BaT €JHAKBO
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YCTaHOBEH CTa0mInTeT Ipu Aena. ChlaTa TEHIEHIUS ce
Ha0JII0aBa IPU U3IMOI3BAHETO MPU BTOPHS TECT
HanpaseH ¢ VR oumina. [Ipu Hero ce HabaroaBar orie mo
roJIEMH aMILIUTYIU BapyUalus B YECTOTaTa HA KOJIeOaHUs
B nipoekuusita Ha OLIT. ITpu tpetus tect
XapakTepusupail kojaebanusaTa Ha npoekuusaTa Ha OLT
IIpU BEPTUKAIHU JBIKEHHS c€ HAOII01aBaT Hall TOJIEMH
OTKJIOHEHMS OTYETEHU B CAHTUMETPH Ha [IPEMECTBAHE
npoekuusta Ha OLT cripsimo onopata. CpaBHsABalKu
YEeCTOTHUTE KOJIEOaHHsI B IOBEJICHUETO HA MPOCKIUATA
Ha OLIT mexny xoauna B cku 0OyBKH U 0€3 CKU 00YBKHU
10 MaJIKU CTOMHOCTH ca peructpupanu mpu f1. Toect
CKHOpCKaTa 00yBKa OBJa/i1Ba YECTOTa HA PABHOBECHUTE
KoJieOaHus.

®@urypa 7. Copmyepno obpabomena epaguxa Ha
pasHoeecHU Kolebanus Ha cmadbunozpaga.

[TomydyenuTe  pe3ynTtaTd W [OCJeABaIlara
cTaTU4yecka o0paboTka Ha JaHHM HU TIO3BOJIABAT Ja
0000IIUM 3aKJIIOYEHHUs] 10 HW3BBPIIBAHUTE JIBUTATEIHU
3amaun OT u3cieaBanuTe Jinna. CKHOPCKUTE OOYBKH
JaBaT MO-TOJIIM CTAOUITUTET, OTKOJIKOTO ¢ OOCH Kpaka u
TOBAa C€ YJOCTOBEpsiBAa KAaKTO TI0 OTHOIICHHWE Ha
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nBrkeHuero Ha mnpoeknusata Ha OLT nmo nanmpednara
OMOpHa TUIONI, TaKa U MO OTHOIIEHHE Ha HaJJIbXKHATa
ornopHa miom. OT riegHa TOYka Ha OMOMEXaHMKaTa B
QIMUIACKUTE CKH, 3a€AHO CbC CKUTE€ M aBTOMATHUTE,
HaJUTBKHATA OTopa € OIlle MO-ToJIIMa, KOETO Ipenoara
OCHUTYpsIBaHE TOJIbPKAHETO Ha CTA0WIHO (DPOHTATHO
paBHoBecue. Ho Tyk o3HauaBa, 4ye HauyMHACIIX MOTaT Ja
CTOAT HENpaBWJIHO, 0e3 Ja ry0arT paBHOBECHATa
YCTOHYHMBOCT, HO B CBHIIOTO BpeMe Ja ryOsT TaKTHIIHOTO
BB3NPUATHE HA XOAWIATA U TEXKECTTA J1a C€ JOKAIU3Upa B
nonOeapunute.  Perucrtpupanure — pe3yntaTd  Ipu
CUMYyJIallMsl Ha KapaHe Ha cku ¢ VR oumiia mokassar, ye
npu Jena Ha 5-8-roauinHa BB3pacT HE Ce€ OTYUTAT
konebanusi Ha moneeHe Ha OLT B cpaBHenue 0e3
cumynaiuss U VR oumna. Karo mpu momuyerara ce
3a0ersI3Ba OIIle TI0-MaJlKa pa3iiiKa B MMOKa3aTeIuTe, KOETO
HU J]JaBa OCHOBAHUE J1a MPEANOI0KUM, Y€ Bb3/IeHCTBUETO
BBPXY 3PHUTEITHOTO BB3MPHIATHE OT JUHAMUYHA Cpe/ia He
BIIUSIC CHIIECTBEHO BBHPXY pPAaBHOBECHATA YCTOWYHBOCT
MpHU Jiella Ha BB3pacT 10 8§ roauHu. Te3u pe3ynraTu ce
MOKpPUBAT OT JAPYTH CBEICHUS, MPHU KOUTO aBTOPUTE
(Stambolieva, et al., 2012) ycTaHoBsABaT Mpu U3CjieABaHE
Ha TIOCTypajHaTa CTaOWIHOCT Ha 3/ApaBU Jela, ue
MOMHUYETaTa Ce€ JIOJESAT IO-MaJKO OT MOMYeTara Iio
BpeME Ha BB3pPACTOBUS HMHTEpPBaT OT 5-8 TOIUHMU.
[TogoOHO Ha BB3pACTEH, W3MOJI3BAHETO HAa 3PEHUETO 3a
MOCTOsHEH OanaHc € TOCTUTHATO Ha Bh3pacT 10 roguHH.
JlokazarencTtBa, de OOpBIIAHETO Ha TOUYKaTa Ha
MOCTypaliHaTa CTpaTerus Ha THXaTa MO3UIUS € Ha Bb3PacT
OT 8 TOJIMHU U € TI0-U3Pa3eHO MPU MOMHUYETA.

Crnen Ta3u BB3pacT Mpu MOMHYETATA U MOMYETATA
Ce OTYMTA HEYCTOWYMBO PABHOBECHUE, XapaKTEPU3UPAILO
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ce ¢ kosebanus Ha mpoeknuara OLIT okono m Ha
rpaHullaTa Ha 3aJHaTa HaJUIbXKHA OIOpHA IUIOL NpHU
MEeTUTE Ha XoauiaTa. Ta3u KoHcTaTaluusl O3Ha4aBa, 4e Ha
Jenara, KOMTO 3a MPbB IIBT KapaT CKH, CIyCKaHETO II0
CKJIOHA BJMS€ HEraTUBHO BBPXY MOIIBPKAHETO Ha
JUHAMHYHOTO PaBHOBECUE U € €JHAa OT BEPOSITHUTE
MpUYMHU 3a u3ocraBaHero Hazana. lllo ce otHacsa no
BEPTUKAIHHUTE JIBUKEHHUS, KOUTO ca 0OCKT Ha U3rpaxkIaHe
HAa OCHOBHUTE aJIHIICKU yMEHHsI 3a OOpeMeHsBaHE U
obsex4aBane, ctabuinorpadcKuTe U3caeBaHmsI TOKA3Bar,
Yye TP CI'bBaHE C€ HapylllaBa paBHOBECHATA yCTOMYMUBOCT,
oTuuTaiiku npemecrBanus Ha npoekuusTta Ha OLT xkbMm
MEeTUTE HA XOAWIaTa Mpu U3cieABaHuTe iula. BeposiTHa
IpUYMHA ca CKU OOyBKHUTE, KOUTO OIpaHHyYaBar
MOJBIKHOCTTa B Tje3eHHaTa craBa. OOpatHO, mpu
pasrbBaHe ce OTUMTAT MPEMECTBAHUS Ha MPOEKIUATA Ha
OLT xbM eauHus WIU KBM Jpyrus kpak. To3u Qaxt
CBBbp3BaME C NPUJIOKEHO IMO-TOJSIMO yCWJIHME TpHU
JNBUKEHUE Harope OT JOMHHAHTEH JOJE€H KpalHUK.
HecnyuaiiHo ToBa ca Haii-uecTuTe NMpoOIEeMH, KOUTO Ce
OTYUTAT TpU OOyYEHHETO Ha HayalHaTa aJnuiicka
TEXHHKA OT CHELMAIUCTUTE: IPU CI'bBAaHE — U30CTaBaHe
Ha3aj, a IpU pa3rbBaHe B MPABO CITyCKaHE — MPOMsHA Ha
MpaBOJUHEIHOTO ABMKEeHUE. ETo Kak ce ouepraBa nedar
[0 OTHOILICHHE Ha ,,HEOOXOAMMO* 1M € Ja olOyuaBame
Ha4yMHACLIUTEe Ha CI'bBAaHE U pa3rbBaHe, HE JIU € TBBHPJE
paHo, mpeaud Ja ca ce aJanTUpPaIM KbM CKHOPCKHTE
00yBKH, 12 YCBOSIBAT T€3H TEXHUUECKU MTPUIOMHU.

Cepuioro KOHIENTYaIHO MpOy4YBaHe Ha
paBHOBecHaTa (DyHKIIHS IIPU CUMYJIaLlUs Ha KapaHe Ha CKH
U CKU €KUITMPOBKa Oellle MOBTOPEHO C Bb3PACTHH.
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II1.3. H3caenBaHe Ha AaJNUICKOTO pPaBHOBecHe IPH
CHMYJIALMS HA CKU B J1a00PaTOPHH YCJIOBHS C Bb3PACTHH.

IToBropuxMe  ;abOpaTOpHHUTE  W3CIEABAHHS  C
BB3PACTHHU YYaCTHHUIIM, KOUTO HUKOTA MPEIN EKCIIEPUMEHTA HEe
ca Kapaju CKH.

[Ipn mbpBara mocraBeHa 3ajada yCTaHOBUXME
aMIUIUTYyIHUTE  KojeOaHusT TpU  JIBIDKEHHETO Ha
npoekuusita Ha OLT npu u3nbiaHsABaHE HA ABUTATEIIHUTE
3aaun 0e3 CKUOPCKH O0YBKH KaToO:

e 3aemane Ha ectecTBeH cToex (Durypa 8).

@urypa 8. 3aemaHe Ha €CTECTBEH CMOexC Ha
cmabunozpagh) npu 2pyna 8b3pacmuu.

®urypa 9. Ilpuxnsxeane (Cevsane — pazeveane) na
cmabunozpag npu epyna 6b3pacmHu.

e (CrpBaHe 10 IMOJYKJIEK CbC 3aabpiKaHE U
pasreBaHe JIo ectecTBeH croex (Purypa 9).

31



BbB BTOpaTa 3amaya — CbC CKHOPCKH OOYBKH,
perucTpupaxme  aMIUIUTYJHUTE  KoJeOaHus  TpH
nBr>keHueTo Ha npoekuusaTa Ha OLT npu u3nbiaHeHue ot
M3XOJHO TOJIOKEHHE HAa HEYTPAJICH CTOEX, CI'bBaHE JI0
MONYKJIEK (HHUCKAa CKHOpPCKA CTOWKAa) CbhC 3abprKaHe

(®durypa 10) u pasreBane 10 HeyTpasieH cToex (Durypa
11).

®urypa 10. Ilpukiaxsane (Cevsane — pazeveane) na
cmabunocpagh npu epyna 6b3pacmuu.

®durypa 11. 3aemaHe Ha €CTECTBEH Cmoedic ¢ 00yeKu Ha
cmabunozpag npu epyna 6b3pacmuu..

Tyk pe3ynraTuTe 1moka3BaT 3aBUILLICHH aMILTATYIU
Ha npemecTtBaHe npoeknusaTa Ha OLT, karo Te gocturar
rpaHULIUTE HA OMOpPHATA IUIOLL B 33/THO HAMPABJICHUE MTPU
3aeMaHe Ha HHCKa CKHOpPCKa CTOWKa W mbpBa (a3a Ha
pa3rbBaHe MpU BH3CTAHOBSBAHE HA HEyTpajHaTa Mo03a.
OTtHOBO KONeOaHHMATa B CTPAaHUYHO HAIPABIICHUE
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CBBIAJAT C ITbpPBaTa 3aJlaya, KaTo TyK HE ce 3adelsi3Ba
3aBUIIICHUE B CTOMHOCTUTE.

Ha 0a3ara Ha WHIMBHIyaJJHUTE W3MEpPBaHUS Ha
YYaCTHUITUTE IPABUM BapHAIIMOHEH aHAIU3 HA YECTOTATa,
aMIUTATY1aTa, (pakTopa Ha CTAOMITHOCT U U3MHHATHUS ITBT
ot OIIT, koero ¢ noka3zano B Tabnuia 3.

Ta6auua 3. Bapuayuonen ananuz Ha pezyimamume om
cmaobunozpagcoko uzmepsane npu 8b3pacmHume.

Hyema | fl al | factorl | 2 a2 | factor2 | 3 a3 | factor3 | 4 a4 | factord
zvgtelina| 52 | 081 0,15 567 | 027 0,04 458 | 156 034 459 | 091 0,18
vaba | 518 | 067 011 524 | 087 0.16 483 | 165 033 4,67 13 0,27
1 474 | 452 095 441 | 539 127 363 | 144 3,98 553 | 355 0,64
sibaa | 711 | 149 0,21 698 | 197 0,28 348 | 128 3,67 623 | 197 0,31
" sabipa | 701 | 144 02 644 | 174 0,27 533 | 702 132 716 | 432 0.6
mimi | 451 | 164 036 | 541 | 121 022 365 | 515 1.41 482 | 291 0.6
_maria | 735 | 2588 03% | 669 | 228 0,34 434 | 116 2,66 631 | 358 0,57
1ili 494 | 128 026 | 449 | 175 0,39 481 | 546 1,14 425 | 257 0.6
i 677 | 3,76 056 | 434 | 341 0,75 632 | 134 2,11 581 | 461 0,79
borislay | 614 | 029 0.05 646 0,73 0.11 4,64 143 031 692 | 0.06 0,009
6 2,09 035 603 | 245 0,41 4,06 9,5 234 693 | 276 0,39
aleks | 561 | 372 0,66 54 242 045 725 | 132 1.81 527 | 528 1
_adelipa | 39 | 372 0,95 509 [ 074 0,15 4,57 | 596 1.3 534 [ 1,03 0,19
X 573 | 218 040 | 560 | 196 037 474 | 793 1,75 571 | 268 047
s 106 | 133 029 | 083 [ 135 0,31 1,04 | 464 1,14 050 | 152 0,27
v 18% | 61% | 72% 15% | 69% | 84% | 22% | 39% | 65% 16% | 57% 56%

Pasmpenenennero Ha JaHHUTE 3a HM3YUCICHUTE
94eCcTOTa U aMIUTUTYAa ca MPHOIM3UTEITHO B PaMKHUTE Ha
HOPMAJIHOTO U OTPENEeNIT HAInYhe Ha 3aKOHOMEPHOCT 3a
TAaHHHUTE, KOETO € OCHOBHATA I1€J1 Ha U3CJIEBAHETO.

3a JneraiinmHa oOueHKa Ha crabwiorpadcekure
MoKa3aTeny HarmpaBuxMme (aKTOPeH aHalu3 Ha Te3H
XapaKTepUCTUKH — Cpe/iHa aMIUIuTyja range 1 3a tecta
CbC CKM 00yBKH, f1 yecToTa Ha paBHOBECHUTE KOJeOaHuUs
U u3uucieHus koedpunueHt range 1/fl Ha OGasata Ha
TOpEONHCaHuTe XapakTepucTuku. [1o mogodeH HaunH ca
B3€TH MPEIBU]] CTOMHOCTUTE Ha TE3U MOKa3aTeNu range 2,
2, range 2/f2 npu BTOpUS TecT ¢ ouniia 3a BP, mpu Tpetus
TECT, CBbP3aH C JIBUraTeIHa JIeiiHOCT, ca range 3, f3, range
3/13, a npu 4eTBBpPTHS TecT ca range 4, f4, range 4/f4,
U3ITBJIHEH ¢ OOCH CThIIANA.
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PesynTarure moTBBpK1aBaT Te3aTa 3a HEraTUBHOTO
BIIUSHUE HA JBUTAaTEJIHA 3aJa4d M CUMYyJalusaTa Ha
KapaHe Ha CKH BBPXY pPaBHOBECHATAa YCTOWYUBOCT MPHU
HAYMHACIIM  CKUOPH, KAaTo  MO-CHIIECTBEHU  Ca:
CKHOPCKHTE OOYBKH OCHTYPSIBAT 3HAYMTEIIHO IMO-TOJIIMa
CTaOUITHOCT B CpaBHEHHUE ¢ OOCUTE XOAMIIA, KOETO € BUIHO
KaKTO 110 OTHOIIICHUE Ha JIBH)KCHUETO HA MPOCKIMATA Ha
uentspa Ha Texectra (LIT) Bbpxy HampeuHata omopHa
IUIOII, TaKa W BBPXY HaIbKHaTa omnopHa mwiom. OT
rieaHa TodkKa Ha OMOMEXaHHMKaTa Ha aJllHHACKOTO
paBHOBECHE CKHOPCKUTE OOYBKH, B ChYETAHUE ChC CKUTE
M aBTOMATHTE, yBEIIMYaBaT HAJUTBKHATA OIOpPa, KOETO
MoJioMara TMoJUIbP)KaHeTO Ha CTa0MIHO (POHTATIHO
paBHOBECHE.

ToBa o0Oaue cpIIO O3HAuaBa, Y€ HAYWHACLIUTE
CKHMOpHM MOraT Ja 3aeMaT HENpaBUJIHHM NO3MULUH, 0e3 aa
ry0siT paBHOBECHaTa CHU YCTOMYMBOCT. ToBa MOXe Ja
7oBefe N0 3aryba Ha TAaKTUIHOTO BB3NPHUIATHE Ha
XOJUIaTa, MpPEeHacsiHe Ha TEXKECTTa KbM IOJ0eApUIUTE,
BB3MOKHU TPYIHOCTH IIPU U3TPaX/1aHe Ha OCHOBHUTE CKH
YMEHHS W TPYJHO TIPUBHUKBaHE KbM KoMmMdopTa Ha
oOyBKara.

I11.4. YcbBbpHICHCTBAHE HA CHCTEMATA 32 OLICHSIBAHE
HA AJNHUICKUTE CKH YMEHHMs 4Ype3 BKJIIYBAHE Ha
AON'bJIHUTETHU KPUTEPHH

3a IMMPOBEKAAHC HA NCAArOru4€CKus CKCIICpUMEHT
YCBBBPUHICHCTBAXMEC  CHUCTEMATa 3a OLCHABAHC Ha
OCHOBHUTE alIIHICKH CKH YMCEHUA 3a HAUNHACIIHU CKUOPH.
M3non3Bana Oemie 0Oa3oBa OLI€CHKa Ha HadaJlHu CKH
YUYUTCIN 3a IMPOBCKAAHC HaA MNPAKTHYCCKKU HU3IHUT HaA
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CTYZICHTUTE, YYaCTHUIM B CKU Kypca. OCHOBHUSAT MOIXO/
3a OOEKTHUBM3MpAHE HAa EKCHEPTHOTO OICHABAaHE €
WHTECTPUPAHETO HA JIOIBIHHUTE KPUTEPHUU 3a OIIEHKa Ha
enementute (ynpaxHenusita). B Tabmmma 4 ca
MPEJICTaBEHU JONBIHUTEITHUTE KPUTEPHHU, IO KOUTO CE
(dhopMupaxa OLIEHKUTE Ha JEMOHCTPUPAHHUTE EIICMEHTH.

Tabauna 4. [Jonvanumennu xpumepuu 3a oyeHaeane Ha
KOHMPONIHUMe U eKCnepuMeHmaiHume epynu.

Ilpago cmyckane Crexno pato Arra c paao Anaronanso OcHoBeH 3aBoi
cayckaHe

KoHTpoa Ha cKHTe
Pasnpeenenn ma TexecrTa
Tegoarpmane
KoRTpon Ha CKHTe H CKOPOCTTa
P:un'pe;(e:len HA TeXeCcTTa
Teaoarpmane
Kontpon ma ckuTe
Mpexsnpasne Ha TeaxecTTa
Tenoappmane
KonTpoa Ha CKHTe
Pasnpenenenn ma TexecTTa
AnNnmEAcKO NOBeIeHHE
JlmaromaaHo coycKaHe
Ipexoxn oT AEArOHAIHO CHYCKAHE
KBM ABIa ¢ pajso
Hpexoa oT ABra ¢ pano Keum
AHATOHAIHO CHyCKAHE

IILS. Onrumusupa Ha MeTOAHKATAa 4ypes
¢IMMHHMPAaHe HA BePTHKAJHUTE [ABHJKEHHUHd IPH
YCBOsIBaHE HA AJINMMUCKUTE CKH YMEHUS

B nacrosmara 3anaua, Ha 6a3aTta Ha yTBbp/EHaTa
METOJIMKA 32 HAaYaJIHO 00y4€HHE B aJIMUNCKA CKU TEXHUKA
B yuyeOHaTa mporpama Ha Bbarapckoro Cku y4MIIHILE,
IIpeMaxHaxMe: pa3ydyBaHETO Ha OCHOBHU YMEHHUS;
BEPTUKAJIHU  JBWXKEHHsS (CrbBaHe, pas3rbBaHe), W
JONBIHUXME HOBU yrpaxkHeHus. B Tabmuma 4 ca
IOKa3aHU pa3jindyriaTa B METOJAUKATa Ha o6yquHe 10 CKH
MEXIy EKCIIEPUMEHTAIIHU U KOHTPOJIHU IPYIIH.
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Taoauna 5.

Memoouxa

3a  oOyuenue  npu

EeKcnepumermajinume u KOHmpoJnume cpynu

ExcoepHMeHTATHH
TpyImH

KonTpo.1aH rpyna

- ITBPBII CTBIIKH (XONeHE IO PaBeH TepeH)
- BI]JIOEB II3Ka4YBaHe

- Buzgoge o0psmiane

- ITBpBH CTBIKH (XOIeHe IO PABeH TePeH)
- BHJIOBB I3Ka4yBaHe

- Bugose oOpsmane

- [IpaBo CITYCKaHe

- BILIOBe CTOIIKIL: ¢ IIPEHO, CPeIHO, 3aIHO
obpemensaBane

- BIIIOBE PABHOBECHE: CTPAaHHTHO, d)pD}lTHJ'EHD
PpaBHOBECHE

- IPaBoO CIIyCKaHe

- BIJOBE CTOHKH: C IPEIHO, CPEIHO, 3a1HO
obpemeHsABaHe

HIICKA, CpelHa, BHCOKa

- BILTOBE PaBHOBECHE! CTPaHITHO, @pOHIBJ'[HD "
BEPTHEKATHO paBHOBECHE

- IIPABO CIIYCKaHE -> CHEeXKHO Paflo ¢
Tpe/IHa/cpeIHa CTolIKa

- [IPABO CIIYCKAHE ->>CHEXKHO PAJo C
obnexgaBaHe

- ObI'a C pajlo C NPEXBBPIIAHE Ha TeXecTIa C
MalKH OTKJIOHEHNA OIH3KO 0 JIHHIATa Ha
HAKIIOHA

- Obra C palo c obnexJaBaHe B HACOIBAHETO

- ANaroHaJaHO CIIYCKaHE CBC CKI E IIOTYpalo

- AaroHaJIHO CIYCKaHe C YCIIOPEIHIL CKIT

- OCHOBeH 2aBoii, rpyda dopma Gez
obmexuaBaHe

- OCHOBEH 2aBoil, rpyoda dopma ¢ obrexdaBane

III.6. CpaBHsiBaHe Ha  pe3yJTaTHTE  MEXIY
€KCIePUMEHTAJIHHA U KOHTPOJIHM IPYNH NPU NPOMSIHA
HA MeTOANKATA 32 o0y4eHue.

Cnen  mpoBeXIAaHETO HA  TEJArOTHYECKHUs
eKCIIEpUMEHT 0s1Xa perucTpUpaHy 3HAYMMHU TOCTHKEHUS,
KOHUTO ce JIOKJIa/IBaT BBB BBIIPOCHOTO
HAY4YHOM3CJIEIOBATEJIICKO TMpoyuBaHe. Pesynrature oT
eKCTIEpUMEHTa C€ aHAJM3UPaT Bh3 OCHOBAa HAa OCHOBHH
QIMUNACKM CKM YMEHMsI, KOUTO ca IpEACTaBeHH upe3
KpUTEPHUHTE.

Ha ®urypa 12 ce wnaOmonaBa chllecTBEeHa
pa3yiika Ha YCBOCHOTO YMEHHUE ,,KOHTPOJ Ha CKOpOCTTa™
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C MOJIOKUTEJIEH PE3yJITaT B M0J13a Ha €KCIIEpUMEHTaIHaTa
rpyna. Ta3u TeHmgeHIMs ce HAONIOAaBa MPH BCUYKU
OCTaHaIM  U3CJEABaHM  TOKazaTenu  (yMeHHus) ¢
M3KJIIOUEHUS Ha MPEXBBPISHETO HA TexecTTa HAa Durypa
13. OueBUAHO HOBUSAT METOAMYECKH IIOAXOA HE €
MOBJUSJ ChHIIECTBEHO BBPXY TOBa OCHOBHO YMEHHE.
CrpuiecTByBauusaT NpodIeM 3a HAUWHACHIUTE CKHOPH —
TPYJHOTO TPEXBBPIIIHE HA TEXKECTTa KbM HEYI00HUs
Kpak, € ChIIECTBEH B METOJMKaTa Ha 00ydeHue, HO U TyK
MOIU(DHUIMPAHUAT ITOAXOJT CE€ HAMECBA MOJIOKUTEITHO TIPH
eKCIIepUMEHTAJIHATa IpyIa.

[Ipyu mpaBOTO CHycKaHe HATUCKBT C€ HAcOuBa
BBPXY IpPEJHATA U CpeJlHAaTa YacT Ha CTHIIAIOTO U JIBaTa
KpailHMKa U3MUTBAT €HAKBO yCUIIHE.

>51 4,42
oy
0,00
W ekcnepumeHTanHa KOHTPO/IHa

®urypa 12. Cpedna oyenka 3a KOHMpoOLA HA CKUMe npu
APaso cnyckame no wecmoobaina OYeHvbYHa CUcmemd.
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5,38 4,35

b gy

0,00

W eKcnepumeHTanHa KOHTPO/IHa

®durypa 13. Cpeona oyenxa npu pasnpeoenenue Ha
meogicecmma npu npago CHycKame no uecmooaima

OYEHBUHA cucmema.

Tabauna 6. Bapuayuonen ananus Ha ekcnepmuama
OYeHKa 3a omoeHume noKazamenu npyu KOHMpPOIHaAmMa u
eKCHnepUMenmanuama cpynu.

Toxazatean =m|| Ao 1:5:?::: t Bt

rpynn rpynm paziEka d d[es]
KoHTpOn Ha CKHTE/MPAEO CIYCKaHe 5.38 435 1,03 162 82 100
P; HA TeXeCTT2/IPaEo CIIyCKaHe 5,51 442 1.09 19.8 104 | 100
Tea0aspaEaHe IPaE0 CIyCKAHE 548 445 1,03 18.8 88 100
KoHTpoa HA CKHTE H CKOPOCTTA/CHERHO PaTo 547 433 1,14 209 86 100
Pasnp Ha pamo 5.76 432 14 25,0 20 | 948
TenoIEpEAHE/ CHEAHO PATO 538 4,40 0,98 182 15 100
KOHTPOT HA CKHTE TBTa C Pato 5.34 446 0,88 164 81 100
Tp Ha TEJRECTTa JEIA C paio 543 5,38 0,03 0.5 0.0 3.9
TefoanpEaHe/IEra ¢ pano 533 427 1,06 19,9 10,0 100
KoHTpon Ha ckHTe/ [[HATOHATHO CITYCKAHE 522 4,10 1,12 215 10.7 100
PaznpeneeHne Ha TeecTTa/{HarOHATHO CIYCK. 528 412 115 219 10,6 | 100
ANMHACKO MOBEIEHHE 5.31 409 121 229 112 100
OcHoBeH 33aB0fi ANATOHATHO 535 4,08 127 237 115 100
TMpexoz OT JHATOHATHO CIYCK. KBM ABIA C PATo 545 420 124 228 10,7 | 100
TTpexo7 0T A6ra ¢ Pato KbM THATOHATHO 543 420 122 26 112 | 100

B Tabmuma 6 ca TpeacTaBeHW OICHBYHUTE
KPUTCPUH 3a QIMUHCKH CKH YMEHHUS, H3MEPCHH B
KOHTPOJIHUTE U €KCIIEPUMEHTAIIHUTE IPyI. AHAJIN3BT HA
JAHHUTE TI0Ka3Ba, Y€ OIICHKUTE 3a YMEHUSTa IpH
EKCIIEpUMEHTAJTHATA TPYIIa Ca ChC 3HAYUTEIIHO MO-BUCOKH
CTOMHOCTM B CpaBHCHHE C KOHTpOJIHATa rpymna. ToBa
Ha0Jt0/IeHNe TO0Ka3Ba 3HAUMMHU MOJOOpPEHHsI B YMEHHUATA
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Ha CKHOpHTE, KOWTO Ca TIOJy4yWsId OoOydeHue dpe3
Mo uUIpaHaTa METOINKA.

[Ipn OLIEHKaTa Ha [IOKa3aTeIINTe oT
W3CIICIBAHUATA, pu KOHTO rapaHIiOHHATa
BapUaTUBHOCT JOCTUIa WM HajaBuiasa 95%, moxem c
rojisiMa CTENEH Ha YBEPEHOCT Ja 3aKIIoYuM, 4e
pesynraTuTe OT  CKCIEpUMEHTalHara rIpyma ca
CTaTHCTHUYECKH 3HAUYMMHM, a HyJeBaTa XWIOTe3a 3a
OTCHCTBHE HAa 3HAYMMOCT € OTXBBPJICHA.

W3BOJIM, IPENOPHKU Y MPUHOCH
U3BOIU

1. TIpoyuBaneTo Ha yuyeOHHTE MIPOTPAMHU 32 HAYATHO
o0y4YeHHe IO aJMHUICKa CKA TEXHUKA OT BOJACLIH
IIKOJIM Pa3KpHUBa CXOAHH METOJIUYECKH MOAXOJIH,
KOUTO AaKIEHTUpAT BBbPXY HU3TPAXKIAHETO Ha
QINMAACKUTE YMEHUS 4pe3 TEXHUKHU 3a CT'bBAaHE U
pasrbBaHe.

2. AHaIU3bT Ha EKCIIEPTHUTE AUCKYCHHU, TPOBEIEHU
0T bbArapckoTo cku y4uiIuIne Ha MEeXAyHapOIHU
cbOuTHs, (QopMylnupa LEHHHM METOAUYECKH
HACOKH 3a Hay4YHUs MOJXOJ MpPH MPOEKTHpaHe Ha
U3CIIEABAHETO 3a AUCEPTALIMOHHUS TPY.

3. Ha 06a3ara Ha pe3ynTature OoT cTadmIorpad)ckoTo
u3cieABaHe IIPU CUMYyJIAllMsl HAa KapaHe Ha CKHU
Moratr ga Obmar QOpMyIHpaHH  CIIEIHUTE
3aKJIFOUEHUS:

e [lpu nena Ha BB3pacT MeXAY 5 U 8 TOAUHM HE ce
HaOmo/laBaT  3HAYUTENHU  KoyiebaHWs B
MPOEKIUATA Ha IeHThpa Ha TexecTTa (OL[T) mpu
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BB3CHCTBHETO Ha BUpTyaHata peanHocT (BP) ¢
nomoiura Ha BP ouuna.

IIpu neua Ha BB3pacT Mexay 9 u 10 rogunu ce
HaO/lt0/1aBa 3HAUMTENHA pa3iuKa, MPH KOSTO
3pUTENHOTO BB3MPUATHE 3all0UBa JIa UTPae BaXKHA
poyis  3a TOJIbPKAHETO Ha paBHOBECHATa
YCTOMYHUBOCT.

[Ipu creBaHe cbC CKMOPCKU OOYBKH U 3a]IbpKaHE
B HHCKa CTOWKA NPOEKIMATAa Ha IIEHThpa Ha
texxectta (OLIT) ce noGamxkaBa 10 rpaHUITUTE HA
OToOpHaTa IUJIONI B 3aHATa MOCOKA, MOCTABSIUKH
HAaYMHACUIUTE BBB BB3MOXKHO  HECTAOMIHO
paBHOBecue. Ta3u TeHACHIMS ce HaOJt01aBa BbB
BCUYKHU BB3PACTOBH IPYIH U MPH JIBaTa MOJIA.
IIpu pasrpBaHe CbhC CKHOPCKH OOYBKH C€
HaOJlt0/1aBa TIPEMECTBAHE Ha TMPOCKIUATA Ha
LEHTbpa Ha TEXKECTTa MPEAUMHO KbM YIOOHUS
KpakK, KOETO BOJIM JO0 HaMaJsiBaHE Ha HalpeyHaTa
onopHa moml. Ta3u TeHAECHIHsS € XapaKTepHa 3a
BCHYKH BB3PACTOBHU TPYIHU U 3a J[BaTa IMoJIa.

ExcniepuMeHTamHoTO oOyueHue nojxoopu
S3HAYUTCIHO HAKOJKO KPHUTHYHMU aCIICKTa Ha
MpUI0OMBAHETO HA HAYAIHU YMEHHUS 32 aJIUICKU
CKH: TI0-100pa CTaOMIIHOCT; MO-700p0 CTPAaHUYHO
MperbBaHe; IO-Mallko M30CTaBaHE Ha3ald; To-
O0Bp30 amanTupaHe KbM CKH €KUITHPOBKATA.

[TocturHaTusT M0-BHCOK ycmex npu
eKCTIEpUMEHTAIHATA TPYIa BEPOSITHO € pe3yJiTar
OoT KoMOuWHaIusi OT (aKTOpH, BKIIOUUTEIHO
JiuricaTta Ha BEPTUKAJIIHU ABUXKCHU A, KOCTO BOAU 10
Mo-100pusi KOHTPON HAa CKHTE€ W TO- J0OpPOTO
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pasnpesielieHue Ha TErJIOTO BBPXY TIX, @ OTTaM H
Karo Isuio  mo-  jgobpa  MOOMIHOCT B
TEJIOAbPKAHETO Ha CKUOPA.

6. CwmsTame, 4e OonmpocTeHaTa TEXHHUKA 32 HACOUYBAHE
B 3aBOMTE, NPWIOKEHAa B EKCIIEpUMEHTAJIHATA
rpymna, BEpOSITHO TNomara 3a IMOCTUTaHe Ha Io-
no0pu pe3yaTaTd, KaTo ce Hu30srBa BHCOKOTO
o0JeKJyaBaHe, XapaKTepHO 32 KOHTPOJIHATA TpyTIa.

7. V3nom3BaHe Ha CKUT€ B ,JOJIypajlio* B
eKCIIEpUMEHTAJIHATA TPyIa MOXe Ja MPEA0CTaBU
MpeIMMCTBa B IIpolleca Ha pa3ydyaBaHe Ha
AJIHMIACKOTO TOBEICHUE, KaTo JONBJIHUTEIIHA
CTaOWJIHOCT, TMOYEepTaHa TEXKECT Ha JOJIHA CKa,
CTPAaHUYHO MPET'bBaHE U JIPYTH.

ITPEITIOPBKH

1. TlpenopbuBame MpoOABIKABAaHE Ha U3CIEIBAHETO
Ha paBHOBECHAaTa (YHKUMS NpU aIMUNHCKUTE
CKHOpH, KaTo TO TpsbBa Ja  BKIIOYBA
pa3zHoOOpa3HU ABUTATEIHH 33J]a4l, CBbP3aHU ChC
CKU YMEHHMSITA, B TaOOPATOPHU YCIIOBHUS.

2. IlpemoppumTenHo € Ja ce MpoBedaT IIO-
3aJJbJI00YEHN MPOYYBAHUS BbPXY Bb3AECHCTBHETO
Ha 3pUTENIHOTO BB3NPUSATHE BbPXY PaBHOBECHATA
YCTOMYMBOCT IIPH JieLa NOoJ 7-roJMIIHA Bb3pacT.
Te3u uzcnenBanus 1e Ob1aT OT roJIsIM UHTEPEC HE
caMo B KOHTEKCTa Ha CKM 00y4eHHETOo, HO U B I10-
IMpoKaTa cepa Ha IBUraTesHaTa MoAroTOBKa.

3. IIpenopbuBame KOHLENIHUATA 3a
MoauduIpaHaTa METOIMKA Aa ObJie U3CiIeIBaHa
[0 OTHOLIEHHE Ha OOyYeHHEeTO Ha 3aBOU C
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yCHOpEAHH  CKH, Karo ce€  aHalIu3upar
[IOTEHLIMAJIHUTE TMOJ3M 3a NoJ00psiBaHE Ha
e(deKTUBHOCTTAa Ha O0YUUTEITHHUS MIPOLIEC.

4. Tlpwu pasriexaane Ha npodiiema 3a U3rpakaaHe Ha
PaBHOBECHETO B CIIOPTa OU OUJIO MPENOPBUUTETHO
Jla ce MHTerpupa KIMHUYHATa EKCIIepTH3a B
O0Oy4YHUTETHUTE CUCTEMHU C L] NOCTUTaHE Ha IO0-
OBJIHO  pa3dupaHe W ONTUMH3AIMA  HA
TPEHUPOBBUHUTE TOTXOIM.

INPUHOCH:

1. CucrematusupaH € CTPYKTYpEH MOJEeN Ha CKH
PaBHOBECHETO.

2. llpunoxen e mnpodeCHOHATHUAT ONUT HA
bwirapcko ckm yuwiuiie B pa3pabOTBaHETO WU
peanu3anysITa Ha HaCTOSIINS HAyYeH IPOCKT.

3. yC’bBLpI_HeHCTBaHC € CHUCTEMAaTa 3a CKCICPTHO
OLICHABAHC Ha AIIMUANCKUTE CKU YMCHUA.

4. Ha 6a3ara Ha u3cieqBaHe HAa CKH PaBHOBECHETO B
a0OpaTOPHH YCIIOBUSI Ca U3BEJEHU CHIECTBEHU
apryMEeHTH, TOJKPEIsAIld HOBHUS METOAUYECKH
moaxoJ 3a 00ydeHue B alMUICKU CKU YMEHHS 3a
HauynHaen. EQeKkTuBHOCTTa HA TO3M TMOIXOH €
JTIOKa3aHa 4pe3 MeJarornyecku eKCIepruMeHT.
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INTRODUCTION

Snow sports have their popularity through the ages.
The historical development of training methods in skiing
has gone through many stages. In the beginning was the
need to use them as a means of livelihood, and later - as
mobile sports equipment in the military. Their emergence
and development as sport disciplines is an important stage
in the development of snow sports. It is undoubtedly a
sport that we can claim to be one of the first
representatives in sports-tourism services, for which we
find facts in the early nineteenth century.

Improvements in ski equipment, the style of
champions and the emergence of new snow sports and
disciplines have influenced the way we learn. Whether it's
researching historical accounts of beginner training
methodologies at different ages, or world-leading
contemporary concepts, modern skiing always stands out
in this area. The reasons can be various: the seasonality of
the sport and the eagerness of the lovers to experience the
popular sport every year; visiting different ski destinations
and the opportunity to spend leisure time with a favourite
sport in nature in a healthy way; the powerful marketing
impact of the winter tourism industry on millions of
consumers of this type of sport-tourism service; the
observation of competitions of different ranks and others.
In fact, the existence of high rating and competition in this
winter sport makes experts not only follow and implement
effective training systems, but also adapt them in national,
regional, age, slopes, equipment, physical ability and other
distinctive features. The immense popularity of snow
sports is no doubt due to the facts mentioned above, but it



is also the result of the partnership of experts from all over
the world, united in the world professional organization of
snow sports teachers (INTERSKI), to make the experience
of practicing snow sports more exciting. Skiing and
snowboarding on mountain slopes has become a way of
life for millions of people. For them it is an addictive
experience because of the freedom and adventure. There
IS no doubt that winter sports activities have a social
function, characterised by interpersonal and intrapersonal
impacts that can change the lives of everyone who touches
Snow sports.

FIRST CHAPTER

STATE OF THE PROBLEM ACCORDING TO
LITERATURE DATA

1.1. Evolution of technique and ski training.

When we talk about the first ski training
methodology, it is probably the "telemark" technique.
Yankov (2009) describes it as a technique that uses two
main types of turns. One describes a sweeping curve, later
called a "telemark™, and the other allows one to stop a short
distance by turning sharply towards the slope, the so-
called "Christiania” style. Both terms are the name of areas
around Oslo where the new technique was formed. Sondre
Nordheim was not only one of the most technical skiers
who established the telemark style, but he was also the
man who made one of the most revolutionary changes in
ski construction. He introduces the waist, or side-cutting
of the skis, where they are widest at the tip, narrowest in
the middle, and gradually widen again towards the end.
This new geometry makes the skis more maneuverable,

5



easier to control in the turn and more stable on edge. In
fact, the above characteristics in this era speak to the
emergence of the idea of carving ski.

It is interesting to note that telemark technique and
equipment are popular and relevant in the modern
development of snow sports.

I.2. The first training systems.

The first training systems were based on the
experience of military ski training.

It is characteristic of the introduction of ski
training in Europe that it is mainly offered with
commercial ski holidays where the hotel and pension have
priority and skiing is a fashionable addition (Yankov,
2009).

An important milestone in the development of ski
training systems was the emergence of the 'cue’ technique.
At the beginning of the 19th century, a new technique
called "shim" developed alongside the introduction of the
Norwegian "telemark" technique. The founder of this style
was Matthias Zdarsky (Figure 1) (Yankov, 2009), who
became actively involved after being impressed by
Fridtjof Nansen's book Skiing across Greenland. In
addition to most likely being the first ski teacher, he was
called the "father of modern skiing".



Figure 1. Matthias Zdarsky

The Telemark technique, however, proves to be not
very practical and convenient for significantly steeper
terrain. Zdarsky was one of the first to realize the need to
further develop it in the direction of speed control,
stopping and direction change. Zdarsky received his first
skis in 1890 from Norway. They are 294 cm long, 8 cm
wide and weigh 4,075 kg. They are curved at the front and
back. Zdarsky began to cultivate in the Lilienfeld area
about 60 km from Vienna. The first thing he reports is that
in this form the skis are extremely uncomfortable for
alpine terrain. Therefore, in his prototype he shortened
them to 180 cm and removed the chute. Another of his
contributions was that he made bindings, which he
patented in 1896 under the name "Lilienfelds".

These bindings largely restricted the heel's lateral
movement, unlike Norwegian bindings where the heel of
the shoe could step sideways on the ski.



For the first time in 1896 in his book "Technique
of Ski Skating" he presented a system of training popularly
known as the "Lilienfeld system". It was characterized by
a wide position of the skis at an angle to each other (a
shtempbogen or snow plough). The Lilienfeld system
developed rapidly and gained many supporters in the Alps.
With its accessibility, it proved to be very suitable for
teaching beginners.

Another interesting technique that Zdarsky shows
his students are pole flips as well as free somersaults.
Because of this, some authors also describe him as the
founder of ski acrobatics.

This historical fact gives us reason to meet this idea
in the existing old freestyle skiing with the Olympic
disciplines of ski acrobatics, bumps, and earlier the
demonstrative Olympic discipline of ski ballet, included in
the First Winter Olympics in 1988 in Calgary, Canada.

Everything said so far about Zdarsky defines his
leading position among the Austrian ski pioneers and
gives a powerful impetus to the development of ski
education in the Alps and Europe (Yankov, 2009).

An advocate of the Norwegian school in the Alps
during this period was Pulkier (Yanakiev, 1988).

The need for the development of ski training is
necessitated by the rapid popularization of skiing in
Europe. This finding is supported in (Yankov, 2009). At
the beginning of the twentieth century, on the initiative of
Zdarsky and Bilgeri, the two systems were merged. This
was done in 1905. The rapid massisation and development



of ski training necessitated an increasingly evident need
for teaching aids on technique and training methodology,
as well as its sequence of study. In 1910, Bilgeri published
the first instructional manual on skiing with the title
Alpine Skiing. It brought together the most rational
elements of the Lilienfeld and Telemark systems, and its
basis was the shtempbogen technique introduced by M.
Zdarski.

1.3. Factors influencing the development of alpine ski
technique and training methods (schools)

The style of champions and racing skis

The style of the champions has always been a
barometer in the development of technique and ski
training.

According to Furnadjiev (1998), the evolution of
ski technique, viewed in retrospect, shows that it has not
only undergone serious changes, but has also been in direct
dependence on scientific and technical progress, on the
economic and social development of society. It has been
linked to the development of the mass media, especially
television, and the increased exchange of experience
between competitors from all continents in the numerous
ski competitions. Factors such as the improvement of ski
equipment and facilities undoubtedly play a significant
role in the development and improvement of ski technique.
This is an indisputable fact. For example, in the era of
wooden skis and soft leather boots, there would have been
no use of the vedel ski technique or the jet ski, or the ability
to ski safely and securely on icy steep slopes, which today
with modern ski equipment is common for intermediate
level amateurs. Undoubtedly, in the era of wooden skis
and telemark equipment, it was extremely difficult to
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master alpine skiing skills. This has necessitated the search
for appropriate methodical ways to learn how to ski safely
and securely. In this sense, Zgurovski (2023) succinctly
characterizes the era of wooden skis and leather boots:
‘with them you either stand properly or fall'. He thus draws
a comparison with modern alpine skis, which are easier to
learn, but at the same time the skiing can be wrong. One
of the main factors in the development of training in alpine
skiing is equipment.

Evolution of ski equipment

The development of alpine ski equipment has gone
through different stages, not only scientific and technical
progress, the champions who have developed the
equipment, but also experts in the field of training, ski
factories, the International Ski Federation and other
subjective and objective factors have contributed to this.
The development of equipment is the first factor we trace
in the earliest history of skiing. Yankov (2009) traces the
primitive training, the "antique technique" with wooden
skis and later, through the subsequent stages when edging
and plastic were integrated into skis. The introduction of
constructions and technical features in ski production gave
another development to the alpine sport. Zgurovski and
Yankov (2007) describe the different constructions:
polyurethane KAP construction, KAP wooden wedge and
sandwich configuration. The advent of the carving profile
as a technical feature has made the whole world replace
the old skis. It's no coincidence that carving skis were said
to be "easy skis", they made it easier for everyone to turn
and felt more stable when controlling the edging.
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Appearance of INTERSKI

A significant contribution to the development of
ski education has been made by the creation and
development of the International Professional
Organisation of Snow Sports Teachers (INTERSKI). In
the spring of 1951, the first INTERSKI Congress was
held in Zirs, Austria, initiated and organized in the heart
of alpine skiing. Since then, these world events have been
regularly held on different continents at different times
(every two or four years). The aim of these international
meetings of experts is to exchange experiences relating to
modern concepts in technique and methodology in the
teaching and promotion of snow sports.

Infrastructure development
The period at the end of the 50's was characterized by rapid
development of the material and technical base. The first
snow-ploughing machines, lifting equipment and artificial
snow-making machines appeared.

I.4. Contemporary characteristics of training systems

The world's leading ski nations have developed their own
training methodologies, the ultimate goal of which is
carving as a generalized concept of technical excellence in
skiing. Below we have systematized the methodological
sequence of the studied elements of the training systems
of some of the most successful countries in this sport:
Austria, Slovenia, Switzerland, Germany,.
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Table 1. Comparison of the items for initial training
between different schools.

Elements/ .

Training systems Bulgarian | Austrian Slovenian Swiss German
Straight downhill b S X X s
Snow plough X X X X X
Snow plough turn X X X X X
Dragging X X X
Traversing A % % 2
Main turn, rough X X X X X
shape

Main turn, fine X X X

shape
Turn with support X X X
on upper/lower ski
Turn towards X X
the slope
Turn with parallel X X X X X
skis

1.5. Study of the equilibrium in skiing
1.5.1. Characteristics of the human equilibrium
function.

According to classical concepts, the equilibrium
function performs two main tasks:

e Stabilization of the visual field.

e Maintaining the upright position of the body
and head — the balance of the body.

These two tasks are performed with the
participation of the ocular and postural reflexes.
1.5.2. Systematizing a structural model of ski
equilibrium.
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Figure 2. Structural model of ski balance

The analysis of the literature allowed us to
structure a broad-spectrum model of balance in skiing. In
most of the literature, alpine ski balance is considered in
biomechanical and methodological aspects.

In studying the human balance function, we find
that much of the information about it is essential to the
methodology of ski instruction. Some of these are: the
visual system provides about 70% of the information
about the surrounding world; movement in the visual
environment leads to the excitation of an optokinetic
effect, giving rise to a sensation of displacement; the
antigravity muscular apparatus does the least work when
standing in a comfortable posture; the ankle joints are the
main unit whose stabilization ensures the stability of the
body when standing upright.

Biomechanics
Compared to the equilibrium function, the biomechanical
characterization of ski skills has been prioritized in the
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specialized snow sports literature. The development of
balance and the application of the analysis process from a
biomechanical perspective in alpine ski skills are well
grounded and explored in specialist publications.

Anthropometric status and age

Height and weight are the criteria by which equipment is
selected and adjusted to provide safe, accessible training.

Psychological aspects

Sliding, speed control, stopping, loss of control of
the body's mass center, and fear of falling are all stressors
that can negatively affect the building and stabilization of
ski balance.

Didactic aspects

Zgurovski and Yankov (2007) discuss the
methods, principles of training, stages of formation and
improvement of the motor habit. The pedagogical sections
described are the basis for the application of effective
methodological approaches to the development of balance.

Methodological aspects

Methodologically, the experts follow the way of
teaching highlighted in the training systems. Teaching is a
component approach where experts plan the lesson
according to age, gender, current conditions, make
adequate choices of appropriate equipment, slopes, lift
conditions, etc.

Physical capacity

The level of development of physical qualities is
an essential factor in building, maintaining and managing
balance when skiing. The latter, outside skiing, is an
integral element of human coordination abilities. Each
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physical quality directly influences the static and dynamic
balance in skiing.

Ski equipment and snow conditions

Alpine ski equipment with its component parts of
skis, bindings and boots creates more stability when
skiing. Zgurovski and Simeonov (2020) found on a
stabilograph that novice skiers, with ski boots in a neutral
ski stance, were more stable than with bare feet. At the
same time, they inferred amplitude fluctuations of the
OCM projection in flexion, i.e., unstable equilibrium. In
fact, ski boots confer greater stability in static stance on
skis and, conversely, unstable balance in flexion and
extension.

Snow conditions
Snow sports are practiced in constantly changing
conditions. This makes the development of ski balance a
very difficult task, requiring continuous adaptability in
balance management.

SECOND CHAPTER

AIM, OBJECTIVES AND METHODOLOGY OF
THE STUDY

11.1. Aim of the study
Based on a study of balance in alpine skiing to develop and
test the effectiveness of a new methodological approach in
developing alpine ski skills for beginners.

11.2. Objectives of the study

To achieve the goal, we set ourselves the following
tasks:

15



e Research and analysis of the expertise of the
Bulgarian Ski School Association relevant to the
project.

e To investigate the alpine balance with skKi
simulation in laboratory conditions for children
and adults.

e To improve the alpine ski skills assessment system
by including additional criteria.

e To optimize methodology by eliminating vertical
movements when learning alpine ski skills.

e To compare the results between the experimental
and control groups when changing the
methodology of training.

11.3. Methodology of the Research

Subject individuals studied:

v’ Stabilograph - 25 children, girls and boys, after
prior parental consent; 13 adult women and men; 7
were unvalidated results.

v’ Pedagogical experiment with 200 female and male

control group; 200 female and male experimental

group.

e The subject is the methodology of alpine ski
technique.

11.3.1. Organization of the study

First stage - 2015-2019: study of the training
systems of the world's leading schools. Sharing the
conceptual design (building alpine skills for beginners
without vertical movements) among experts from around
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the world. The conceptual idea was presented in lectures
and practical lecture (workshops) at the INTERSKI
Congresses 2015 - Ushuaia, and 2019 - Pamporovo.

Second stage — 2019-2021 2.: study of alpine ski
balance with children and adults under laboratory
conditions, presenting the results obtained and deriving
the thesis of the dissertation as a need for a new approach
in training for beginner skiers.

Tpemu eman — 2021-2024 2. A draft methodology
was developed to build alpine ski skills without involving
vertical movements. Conducting a pedagogical
experiment with 400 people (men and women), beginners,
from the faculties of Sport, Pedagogy and Public Health,
Health Care and Tourism, full-time and part-time. The
courses were seven days long as required by the RHI due
to the COVID pandemic. At this stage, additional criteria
were developed to assess alpine ski skills. Presentation and
publication of the results: in the scientific journal Journal
of Applied Sports Sciences; in 2023 in Levi, Finland, in the
lecture "Modification of the methodology for initial
training in alpine skiing technique”. 4th International
Scientific Conference SPE Balkan SKI, 2022 in
Pamporovo; 5th International Scientific Conference SPE
Balkan SKI, 2024 in Rogla, Slovenia. Finalisation of the
thesis at this stage.

11.3.2. Research methods:

Information study

46 literature sources in the field of historical
information in ski training; contemporary characteristics
of the training systems of the leading schools in Bulgaria;
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data from clinical and sport sources related to balance
were studied and systematized. Researched and
systematized data from international scientific
professional events relevant to the dissertation.

Pedagogical experiment

A pedagogical experiment was conducted during
the snow sports courses with the students of the NSA
"Vassil Levski", who are described in the contingent of the
study. They were randomly assigned to control and
experimental groups according to the sign of absolute
beginner skiers. With the control groups, alpine skiing
technique training was conducted according to the
established curriculum containing the sequential building
of the elements, building basic skiing skills up to a basic
turn. The experimental groups received training according
to a modified methodological program, the main
differences being: with the first steps of the step climb, the
basic alpine stance is formed; on the straight downhill, the
low, medium and high stance are not learned; on the
transition from the straight downhill to the snow plough,
high easing is not applied; on the change of direction, high
easing is not used; no folding control pressure is used in
steering; the traversing is learned first with half-rail and
then with parallel skis; different methodological
approaches were used in learning and refining skills
compared to the established taught methodology.

A panel of three experts evaluated the skills
demonstrated by the control and experimental groups.
Protocols were developed with additional criteria content
to improve the expert evaluation procedure. The same
were discussed and adopted by an expert meeting of the
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Snow Sports Department. The expert evaluation is on a six
point system up to ten, the final score being an average of
the three evaluators.

The experts are lecturers from the Snow Sports
Department with more than five years of professional
experience in teaching alpine skiing methodology.

Stabiliographic study of ski balance in children
and adults with VR goggles and ski boots

The deviations of the projection of the OCM
relative to the support are measured in centimetres because
the platform is calibrated to its overall dimensions (76 cm
- diagonal distance). The measurement frequency is 20 Hz,
since according to literature data the equilibrium
oscillations are in the range of 0.2-7 Hz and the dynamic
error is within acceptable levels. The four transducers (A,
B, C, D) were placed at the tips of a square platform
between the upper and lower tabletops as support thumbs
at the corners. They are connected to 4 identical analog
amplifiers, and their identical signals are fed to the ADC
inputs of an Arduino Uno microcontroller, and through a
USB cable they enter the computer memory where they
are recorded and analyzed.

Uoutp. 1=(A-C)/(A+B+C+D) ; U outp. 2= (B
- D)/ (A+B+C+D)

Through the described mathematical
transformation in the microcontroller, the signals from the
sensors become independent of the weight, only the
difference corresponding to the movement of the
projection of the OCM relative to the support is relevant.

Virtual reality goggles for smartphones were used.
With high quality lenses that provide an exceptional 100
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degree field of view for the ultimate 3D experience. Model
Homido V2 Virtual reality headset, in order to visually
impact the examined faces and reflect on the equilibrium
stability. For this study, a video was captured with a
"GoPro9" action camera positioned on the demonstrator's
ski helmet. Subjects observed a stereo simulation of skiing
through which ocular reflexes were influenced.

Beginner ski boots matching a number for each
studied person were used.

The test conditions are as follows:

e Standing at rest, with feet placed parallel on the
platform (stabilograph), with ski boots - 50
seconds duration.

e Standing at rest with VR goggles on replicating
skiing downhill with gentle turns at a relaxed pace,
with ski boots on - 50 seconds.

e Standing with repeated folding of the lower limbs
at the signal of the operator with ski boots - 50
seconds.

e Assessment of balance stability without VR
goggles while standing at rest on the platform with
bare feet - 50 seconds.

11.3.3. Mathematico-statistical methods for
processing the results of the study.

Variational analysis was performed on the
frequency, amplitude, stability factor, and path traveled by
the OCM, the calculated mean values of the stability
indices for the groups studied. Factor analysis was
performed for detailed evaluation of the stability indices.
Analysis of variance on criterion scores between control

20



and experimental groups. Factor analysis of the expanded
generalized methodology for assessing skier skills.

THIRD CHAPTER
OUTCOMES AND ANALYSIS

III.1. Study and analysis of the expertise of the
Bulgarian Ski School Association relevant to the
project

In a series of international scientific and expert
events, specialists from the Snow Sports Department at
NSA Vassil Levski, in partnership with the Bulgarian Ski
School Association, present creative conceptual projects
subjected to debate. In scientific papers, lectures and
practical lecture (workshops) they present new
methodological approaches in building alpine ski skills
among beginner skiers. They demonstrate new exercises
related to the transfer of natural to alpine coordination;
selection of appropriate terrain and orientation to the slope
line, among others. The interplay between science,
practice and training is a successful format in generating
sound expertise.

Seeking to participate in such events not only
contributes to a broad perspective on the topic, but also
provides valuable insights and feedback from international
experts.

I11.2. A study of alpine equilibrium in simulated
skiing under laboratory conditions with children

The analysis of the equilibrium stability of the
study participants involved individual measurement of the
indicators under different conditions. These were tests
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with standing measurements with ski boots placed with
their centres on the diagonal between the sensors. The
participant stands still with upper limbs relaxed by the side
of the body for a time of 50 seconds (Figure 3).

Figure 3. Study of equilibrium stability with ski boots.

The next test was a balance measurement without postural
change but with virtual reality goggles on (Figure 4).

Figure 4. Study of equilibrium stability with virtual
goggles and ski boots.
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Figure 5. Deviation of the OCM from the center of the
stabilograph in a studied person.

It can be seen from Figure 5 that the blue graph has
the lowest values. Correspondingly, the VR glasses
placement increases the spread - the violet graph. In the
last measurement, the green graph, bare feet induce a
higher amplitude compared to standing with ski boots, as
bare feet reduce ankle support. In the yellow graph, the
OCM deviation is higher as the participant flexes the lower
limbs repeatedly during the study. Obviously, maintaining
low OCM displacement values while flexing the lower
extremities is difficult and requires training in skiing
skills.
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Figure 6. Deviation of the OCM from the center of the
stabilograph in a studied person.

In the next participant, the deviations of ODM with
VR goggles were lower relative to the other conditions of
the motor task, regardless of visual analyser
disengagement.

Based on the participants' individual
measurements, we performed a variational analysis of the
frequency, amplitude, stability factor, and path traveled by
the OCM, which is shown in Table 2.

Indicators: X is arithmetic mean, S is root mean
square deviation, V is coefficient of variation, As is
asymmetry, Ex is excess. The maximum and minimum
values define the spread, which is the difference between
the two limits of the mean - lower and upper. The
distribution of the data for the calculated frequency and
amplitude is approximately within the normal range and
determines the presence of regularity for the data, which
is the main objective of the study.
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Table 2. Variational analysis of the data from the
stableograph study in the group of children.

fl[Hz] | rangel[em] | factorl | Ll[em] | 2[Hz] | range2[em] | factor? | L2[em] | £3[Hz] | range3[cm] | factord | L3[cm] | f4[Hz] | ranged[Jem | factord | L4[cm]
wasi 6,73 221 033 2139 5.99 4,68 0,78 4739 519 582 1,12 4920 | 636 5.7 0.89 4501
i 63 4,26 0,68 3767 7,11 332 047 4247 | 639 726 1,14 8675 5,88 2,95 05 6079
| salen 6,7 7,63 1,13 6893 6,39 4,72 0,74 4409 | 6,14 6,42 1,05 5794 6,78 35 0,54 2859
stef 6.52 36 0,55 3359 | 554 5,86 106 | 5442 | 603 132 218 | 11471 | 683 4,67 068 | 6614
| tostislay | 6.83 3.2 047 2977 63 N 0.59 3899 561 736 131 6257 6,83 3,08 0,45 2743
mdi 5,82 302 0,52 2750 6,88 29 042 2498 | 492 859 174 7377 6,65 52 0,78 7098
| ogniana | 563 369 066 | 3313 | 393 573 146 | 5215 | 364 883 242 | 6941 5,2 5.67 109 | 5169
| nikola | 6.56 5.56 0.84 4938 6.89 3.7 0.54 4455 533 5.01 0.94 4861 728 3.68 0.51 4792
|__mishe 583 5,71 098 6210 447 10,26 229 9396 346 719 2,08 5237 | 646 453 07 6946
ks 483 6,19 128 6397 6,38 57 089 7476 517 6,84 1,32 6243 3,69 6,67 117 6084
| koce 116 KL 0,52 3777 | 664 5.04 076 | 5762 | 5.15 182 152 7600 | 718 311 043 3519
kag, 6,15 3,76 0,58 3936 691 3,15 046 3568 564 6,7 1,89 6119 | 694 4,19 08 4396
| kaloan | 6,75 507 0,75 4913 3,85 8,67 148 8672 319 6,42 1,23 5314 6,53 6,28 0,96 6079
[ kalow | 7.05 45 064 | 4373 | 631 344 0,55 5100 | 473 595 126 | 5701 | 7,03 599 0,85 5812
| Joana 598 433 0,72 3758 574 279 049 3724 | 612 5,14 0,84 4330 | 578 11 192 11158
| jasmina | 629 6,34 1 6801 6,64 4,59 0,69 4693 497 6,7 1,35 3383 6,59 3,96 09 5699
gen 548 719 131 6350 137 165 036 2549 559 6.5 161 5352 74 3 042 2663
| georm 714 29 039 3822 696 235 034 2364 | 604 113 187 9241 652 6.39 088 5801
[T 5.1 6.97 122 5992 5.09 522 1.02 5992 3.7 153 4.06 15453 6 6.65 111 5782
| emo 721 226 031 2060 72 275 038 2452 564 571 L0l 4641 137 265 0.36 2996
| ema 6.19 444 0.72 6887 5.19 448 0.83 9560 | 499 11.20 2.4 937 6.28 4.51 0.72 5583
dea 6,74 29 043 6120 6,64 4,835 073 6768 599 77 1,20 7242 6,61 2,59 0,39 2598
[ bmni 6,75 2.9 043 2732 6,39 1140 1,78 99435 5,17 54 0.94 4353 6,38 5.85 0,92 7428
| —anlon 1,719 253 032 4748 142 3,13 0,50 3765 585 6,26 1,07 3962 125 3,03 042 8615
| alex 5,66 782 138 6759 6,16 561 091 6247 514 157 147 6724 5,88 5,85 0,99 5434
X 639 4,51 0,73 4623 6,28 4,85 082 5334 530 7,69 1,56 6831 6,54 491 0,77 5474
5 0,67 1,73 033 1613 | 086 228 048 | 2232 | 0,77 2,54 068 | 2498 | 057 1,88 035 | 2001
v 11% 8% 46% 35% | 14% 47% 59% 4% | 15% 1% 44% 7% 9% 38% 45% 37%
| As 022 0,55 0,67 006 | -116 1,64 1,65 075 | -105 1,72 2,19 206 | -052 1.26 145 0,70
Ex -0,02 0,87 072 | 140 | 142 2,60 27 025 | 030 N 6,59 513 | 023 3,13 3,59 145
| Max 1.79 7582 138 6893 742 114 229 9945 | 639 153 406 | 15453 | 737 11 192 11158
Min 483 221 031 2060 393 235 034 2364 | 346 5,01 0,84 4330 52 2,59 0,36 2598
R 2.96 5.61 1,07 4833 349 9,05 195 7581 293 10,29 32 1ma22 | 217 841 1,56 8560

Index f1 is the frequency of equilibrium
oscillations in the ski boot test. Here, the fluctuations of
the OCM projection were reported in centimeters and
varied differently in the subjects. That is, the equilibrium
oscillations in the different participants of the experiment
did not show equally established stability in children. The
same tendency was observed when used in the second test
made with VR glasses. In it even larger amplitudes of
variation in the frequency of oscillations in the projection
of the OCM were observed. In the third test characterizing
the oscillations of the OCM projection in vertical
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movements, the largest deviations were observed in
centimeters of displacement of the OCM projection
relative to the support. Comparing the frequency
fluctuations in the behaviour of the OCM projection
between feet in ski boots and without ski boots smaller
values were recorded at f1. That is, the skier's boot
mastered the frequency of the equilibrium oscillations.

Figure 7. Software processed graph of equilibrium
oscillations of the stabilograph.

The obtained results and the subsequent static data
processing allow us to summarize conclusions on the
motor tasks performed by the studied individuals. Ski
boots give greater stability than bare feet and this is
verified both in terms of the movement of the OCM
projection along the transverse support area and in terms
of the longitudinal support area. In terms of biomechanics,
in alpine ski, together with skis and bindings, the
longitudinal support is even greater, which implies
ensuring the maintenance of a stable frontal balance.
However, here it means that beginners can stand
incorrectly without losing equilibrium stability, but at the
same time lose tactile perception of the soles and the
weight is localized in the shins. The results recorded in a
skiing simulation with VR goggles showed that no
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oscillations of the OCM swing were reported in children
aged 5-8 years compared to no simulation and VR
goggles. With girls showing an even smaller difference in
performance, which leads us to hypothesize that the
impact on visual perception from a dynamic environment
does not significantly affect balance stability in children
up to 8 years of age. These results are supported by other
reports where the authors (Stambolieva, et al., 2012) found
in a study of postural stability of healthy children that girls
swayed less than boys during the age interval of 5-8 years.
Similar to adults, the use of vision for standing balance
was reached at age 10 years. Evidence that the reversal of
the still postural strategy point was at age 8 years and was
more pronounced in girls.

After this age, girls and boys show an unstable
balance characterized by fluctuations of the OCM
projection around and at the limit of the posterior
longitudinal support area at the heels of the feet. This
finding implies that for children skiing for the first time,
downhill skiing negatively affects the maintenance of
dynamic balance and is one of the likely causes of
backward lag. Regarding vertical movements, which are
the object of building the basic alpine skills of strapping
and easing, stabilographic studies have shown that balance
stability is impaired when folding, reporting shifts of the
OCM projection to the toe of the feet in the studied
individuals. A probable cause is ski boots that limit
mobility in the ankle joint. Conversely, in extension,
displacements of the OCM projection to one foot or the
other are reported. We associate this fact with a greater
force applied during upward movement of the dominant
lower limb. Not surprisingly, these are the most frequent
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problems reported by specialists when teaching beginning
alpine technique: backward lag when folding, and change
of straight-line movement when unfolding into a straight
descent. Thus a debate emerges regarding whether it is
"necessary” to teach beginners to fold and unfold, and
whether it is too early, before they have adapted to ski
boots, to master these technical tricks.

The same conceptual study of balance function in
simulated skiing and ski equipment was repeated with
adults.

II1.3. A study of alpine balance in simulated skiing under
laboratory conditions with adults.

We repeated the laboratory studies with adult
participants who had never skied before the experiment.

In the first task, we determined the amplitude
fluctuations of the OCM projection motion when performing
motor tasks without ski boots such as:

e Taking a natural standing position (Figure 8).

Figure 8. Taking natural standing position on a
stabilograph in the adults group.
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Figure 9 Squatting (Folding — unfolding) on
stabilograph in the adults group.

e Folding to half squat with hold and unfolding to

natural standing (Figure 9).

In the second task, with skier's boots, we recorded
the amplitude fluctuations of OCM projection motion
during performance from baseline to neutral stance,
flexion to half squat (low skier's stance) with hold (Figure
10), and extension to neutral stance (Figure 11).

Figure 10. Squatting (Folding - unfolding) on a
stabilograph in the adults group.
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Figure 11. Assuming a natural standing posture with ski
boots on a stabilograph in the adults group.

Here, the results show elevated amplitudes of
OCM projection displacement as they reach the limits of
the posterior support area when assuming a low skier's
stance and the first phase of extension when regaining
neutral stance. Again, fluctuations in the lateral direction
matched the first task, with no increase in values seen here.

Based on participants' individual measurements,
we performed a variational analysis of frequency,
amplitude, stability factor, and path traveled by the OCM,
which is shown in Table 3.
Table 3. Variational analysis of the results of stabilograph
measurement in adults.
Thvena | 0 | al [fatorl [ £ | a2 [factor2 | £ | a3 |factord | 4 | ad | factord |

_zygtelina| 5.2 081 015 567 027 0.04 4,58 1,56 034 499 091 0,18
valia 5,18 0,67 011 5,24 0,87 0,16 4,89 1,65 033 4,67 13 027
_ yalerio 474 4,52 0,95 441 5,59 1,27 3,63 144 3.98 5,53 3,55 0.64
_ silga 711 149 021 6,98 197 028 348 128 3.67 6,23 197 031
_ sabina, 7.01 144 02 6,44 1,74 0.27 5,33 702 1,32 7,16 4,32 0.6
__mimi, 451 164 036 sS4 121 022 365 515 141 482 291 0.6
_ maria, 7.35 289 0.39 6,69 2728 0,34 434 116 2,66 6,31 3.58 057
Ll 4,94 128 0.26 449 1,75 0,39 4,81 546 114 4,23 2,57 0.6
_ boiidar 6,77 3.76 0.56 4.54 341 0.75 6.32 134 211 5.81 4.61 0.79
_bhonslay | 614 029 0,05 6,46 0,73 011 4.64 143 031 6,92 0,06 0,009
_anamaria 6 2,09 0,35 6,03 245 041 4,06 53 234 6,93 2,76 0,39
_ aleks 5,61 372 0.66 5.4 242 0,45 7129 132 181 527 5,28 1
_ adglina, 39 372 095 5,09 0,74 0,15 4,57 596 13 534 1,03 0,19
X 5,73 2,18 0.40 5,60 196 037 4,74 793 175 57 2,68 0.47
S 1,06 133 029 083 135 031 104 4.64 114 0,50 152 027
v 18% 61% T2% 15% 69% 84% 22% 59% 65% 16% 57% 56%

The distribution of the estimated frequency and
amplitude data are approximately within the normal range
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and determine the presence of a pattern for the data, which
is the main aim of the study.

For a detailed assessment of the stabilographic
indicators, we performed a factor analysis of these
characteristics - mean amplitude range 1 for the ski boot
test, f1 frequency of the equilibrium oscillations, and the
calculated range 1/f1 coefficient based on the above
characteristics. Similarly, the values of these parameters
range 2, f2, range 2/f2 for the second test with VR goggles,
range 3, f3, range 3/f3 for the third test related to motor
activity, and range 4, f4, range 4/f4 for the fourth test
performed with bare feet were taken into account.

The results support the thesis of the negative
influence of motor tasks and simulated skiing on
equilibrium  stability in  beginner skiers, more
significantly: ski boots provide significantly greater
stability compared to bare feet, which is evident both in
terms of the movement of the centre of mass (CM)
projection on the transverse support area and on the
longitudinal support area. In terms of alpine balance
biomechanics, ski boots, in combination with skis and
bindings, increase longitudinal support, which aids in
maintaining stable frontal balance.

However, this also means that beginner skiers can take
incorrect positions without losing their balance stability.
This can lead to a loss of tactile sensation in the soles,
weight transfer to the shins, possible difficulty building
basic ski skills and difficulty getting used to the comfort
of the boot.

I11.4. Improvement of the alpine ski assessment system
by including additional criteria
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To conduct the pedagogical experiment, we refined
a system for assessing basic alpine ski skills for beginner
skiers. A baseline assessment was used to administer a
practical exam to beginning ski instructors of students
participating in the ski course. The main approach to
objectify the expert evaluation was the integration of
additional criteria for the evaluation of the items
(exercises). Table 4 presents the additional criteria that
were used to form the scores of the demonstrated elements.

Table 4. Additional evaluation criteria for control and
experimental groups.

Straight downhill Snow plough Snow plough turn Traversing Main turn

£

Ski control

Distribution of weight
Body control
Ski and speed control
Distribution of weight
Body control
Ski control
Weight transfer
Body control
Ski control
Distribution of weight
Alpine behaviour
Traversing
Transition from
traversing to snow
plough turn
Transition from snow
plough turn to traversing

IIL.5. Optimizing the methodology by eliminating
vertical movements when learning alpine ski skills

In this task, based on the established methodology for
initial training in alpine ski technique in the curriculum
of the Bulgarian Ski School, we have removed: learning
basic skills; vertical movements (folding, unfolding), and
added new exercises. Table 4 shows the differences in ski
training methodology between experimental and control
groups.
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Table 5. Training methodology for experimental and
control groups

Experimental Conteol gronn
group
- First steps (walking on flat ground) - First steps (walking on flat ground)
- Types of climbing - Types of climbing
- Types of reversal - Types of reversal
- straight downhill - straight downhill

- types of stands: front, middle and rear
low, medium, high

- types of balance: lateral, frontal, and

vertical balance

- types of stands: front, middle and rear

- types of balance: lateral, frontal balance

- straight downhill->snow plough with

front/middle stand - straight downhill->snow plough with easing

- snow plough turn with weight transfer with
small deviations close to the slope line

- traversing in semi plough - traversing with parallel skis

-main turn, rough shape without casing - main turn, rough shape with casing

- snow plough turn with easing in steering

I11.6. Comparison of the results between experimental
and control groups when the training methodology was
changed.

Following the pedagogical experiment, significant
achievements were recorded and are reported in the
research study in question. The results of the experiment
are analyzed based on basic alpine ski skills, which are
presented through the criteria.

In Figure 12, there is a significant difference of the
learned skill "speed control" with a positive result in favor
of the experimental group. This trend is observed for all
other studied indicators (skills) with the exception of the
transfer of severity in Figure 13. Apparently, the new
methodological approach did not significantly affect this
basic skill. The existing problem for beginner skiers,
difficult weight transfer to the uncomfortable foot, is
significant in the training methodology, but here again the
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modified approach positively interfered with the
experimental group.

In a straight downhill the pressure is directed on
the forefoot and midfoot and both limbs experience equal
effort.

551 44y
7
0,00
H experimental Control

Figure 12. Average score for ski control in straight
downhill on a six-point rating system

5,38 4,35
10,00 "
0,00
M experimental control

Figure 13. Average score for weight distribution in
straight downhill using a six-point grading system.
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Table 6. Variational analysis of the expert scores for the
individual indicators in the control and experimental
groups.

Indicators Experimental | Control | Abselute :::::::( ¢ |l n
groups groups  differvnce o i

{Controd of the skas strasght dowahill 53 435 168 192 82 | 10
[Weight distribution straight downhill 35 4 109 198 | 104 ] 100
Bodv control strmight downhill 54 a4 160 (L] 53 | w0
Ski and speed control'snow plough 540 3 L4 0.9 £6 | 10
Weight distribution snow plough | 5% a RSB L R
Hody contral saow plough 5 440 0.9 "2 73 | w0
Ski control i snow plough tum ) 440 o 104 B | w0
lf'f‘_ﬁ"E"? transfer i saow ;1l.'.|5lu rn 50 598 aes oy a0 | Iy
Body control saow ploagh urm LRl an 106 199 100 | 100
Ski control travorsing 523 410 L1 N3 187 | 100
Weight distnibation/triversing 328 a2 118 s 100 | 300
Alpine behaviour s e 151 2 112 | 300
Main turn traversing .35 408 127 2 108 | 100
emaition [oen traveraitg % sre plowgh turn 3 A48 0 1.4 s 102 | 100
Transsion from soow phoug® s 10 waversing s 420 22 26 12| =

Table 6 presents the alpine ski skill scores
measured in the control and experimental groups. Analysis
of the data shows that the skill scores for the experimental
group had significantly higher values compared to the
control group. This observation indicates significant
improvements in the skills of the skiers who received
training using the modified methodology.

In evaluating the metrics from studies where the
guaranteed variability reaches or exceeds 95%, we can
conclude with a high degree of confidence that the results
from the experimental group are statistically significant,
and the null hypothesis of no significance is rejected.
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CONCLUSIONS, RECOMMENDATIONS AND
CONTRIBUTIONS

CONCLUSIONS

1. The study of the curricula for initial alpine ski
technique training from leading schools reveals
similar methodological approaches that emphasize
building alpine skills through folding and
unfolding techniques.

2. The analysis of the expert discussions held by the
Bulgarian Ski School at international events
formulated valuable methodological guidelines for
the scientific approach in designing the research
for the dissertation.

3. On the basis of the results of the stabilographic
study in skiing simulation the following
conclusions can be formulated:

e In children between the ages of 5 and 8 years, no
significant fluctuations in center of mass (CM)
projection were observed when exposed to virtual
reality (VR) using VR goggles.

e In children between the ages of 9 and 10, there isa
significant difference where visual perception
begins to play an important role in maintaining
equilibrium stability.

e When folding with ski boots and holding in a low
stance, the centre of mass (CM) projection
approaches the limits of the support area in the
posterior direction, placing beginners in a possibly
unstable balance. This tendency is seen in all age
groups in both genders.
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When unfolding with ski boots, there is a shift in
the projection of the centre of mass predominantly
towards the comfortable foot, resulting in a
reduction in the transverse support area. This
tendency is characteristic of all age groups and
both genders.

Experimental training significantly improved
several critical aspects of acquisition of initial
alpine ski skills: better stability; better lateral
flexion; less backward lag; faster adaptation to ski
equipment.

. The higher success rate achieved in the
experimental group is likely to be the result of a
combination of factors, including the lack of
vertical movements, resulting in better control of
the skis and better weight distribution on them, and
hence generally better mobility in the skier's body
posture.

. We believe that the simplified cornering guidance
technique implemented in the experimental group
probably helps to achieve better results by
avoiding the high easing characteristic of the
control group.

. The use of the ski in a "half plough” in the
experimental group may provide advantages in the
process of learning alpine behaviour, such as
additional stability, weighted lower skis, lateral
flexion, etc.
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RECOMMENDATIONS

1.

4.

We recommend that research on balance function
in alpine skiers be continued and should include a
variety of motor tasks related to ski skills under
laboratory conditions.

It is recommended that more research be
conducted on the effects of visual perception on
balance stability in children under 7 years of age.
These studies will be of great interest not only in
the context of ski training but also in the wider field
of motor training.

We recommend that the concept of the modified
methodology be investigated in relation to the
training of parallel ski turns, analyzing the
potential benefits for improving the effectiveness
of the training process.

When considering the problem of developing
balance in sport, it would be advisable to integrate
clinical expertise into training systems in order to
achieve a fuller understanding and optimization of
the training approaches.

CONTRIBUTIONS:

1.

2.

A structural model of ski equilibrium is
systematized.

The professional experience of the Bulgarian Ski
School is applied in the development and
implementation of the current research project.
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3.

Improvement of the system for expert evaluation
of alpine ski skills.

On the basis of the study of the ski equilibrium in
laboratory conditions, substantial arguments
supporting the new methodological approach for
training in alpine ski skills for beginners are
derived. The effectiveness of this approach is
demonstrated through a pedagogical experiment.
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