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J{McepTauMOHHUAT TPY/ € 00CH/IeH U HACPOYEeH 32 My0JIUYHA 3a1UTA OT
pa3mIMpeH Hay4YeH KOJeruyM Ha Kareapa ,,yr00/1 U TeHHC” KbM (pakyJaTer

»Cropt* Ha HCA ,,Bacuu JleBcku* — Codusi, cberosin ce Ha 16.11.2021 r.

JlucepTauMOHHUAT TPYA cbabp:xka 193 cTaHAAPTHM MAIIMHONMCHU
crpanuiu. Ounarsened e ¢ 30 tabauuu, 38 ¢purypu m 12 npunoxeHus.
BbubanorpadusTa BriawuBa 172 JurepaTypHu U3TOYHHMIH, OT KOUTO 88 Ha

KMpUJIKLA U 84 Ha JJaTHHHULA

IIy0smyHaTa 3amuTa HAa JAUCEPTAIMOHHUSA TPYA IHEe ce CbCTOM Ha
28.02.2022 r. (moneaeanuk) ot 13.00 yaca B 3ama A2 B HCA ,,Bacua JleBcku®,

CryneHTcku rpaj.



YBOJA

B ncropuyeckoro cu pazButHe 0aAMUHTOHBT ThPIIM U3MEHEHUS B Pa3IMuHU
acriektu. TexHukara Ha  uWrpara HENPEKbCHATO €€  yChbBBPUICHCTBA,
BHCOKOKBATU(UIIUPAHUTE CbhCTE3aTeNd ce MpoduiInpaT MO JUCIUILIMHU.
IIpoyuyBaHusATa BBPXY CBHABPKATEIHUTE KOMIIOHEHTHM Ha CTHJAa HAa MUIpa Ha
OparapckuTe OaJMHUHTOHUCTKM Ca OCKBAHU, KOETO BOJIU M JO AOMBIHUTEIHH
TPYIHOCTH, CBBP3aHHU C OIIPEAEIISTHETO HA aICKBAaTHA TPEHUPOBBYHU Bb3/ICHCTBUS,
HAaCOYEHH KbM IOBUIIABAaHE KAUECTBOTO Ha ChCTe3aTenHaTa epeKTuBHOCT. HayueH
MHTEPEC 32 HAC NMPEACTABIABAT HACTHIIWIUTE POMEHH B TEOPUATA U MPAKTUKATA
Ha MHOTOTI'OJIMIIIHOTO IIJIAHUPAHE, IPEAU3BUKAHU OT TCHICHIIUUTE B Pa3BUTHUETO HA
urpata KbM IIpeo0JiafjaBailo M3IO0JI3BaHE Ha aTakyBamus cTwil. Te3u m penuna
JIPYTH BBOPOCU ca OOEKT U MOTHUB 32 HAallMCBaHE HA HACTOSILIHS JUCEPTALMOHEH
TPYA.

B npoBenenara exkcrnepuMeHTanHa paboTa ce mpeuiara mnporpama (1o
CBILECTBO CTPYKTYPHO-(YHKIIMOHAJIEH MOJIEN) 32 €IHOTOJIMIIHA MOATOTOBKA Ha
BUCOKOKBAIM(UIMPAHU CbCTE3aTENKM 1O OaIMUHTOH B JAUCIUIUIMHATA
»EJUHAYHO — JKEHHU', HACOYEHA KbM YCHBBPILICHCTBAHE HA CTWJIA UM Ha WIpa.
[Iporpamara ce ocHOBaBa Ha 3abJIOOYEH U JETalJICH aHAIN3 Ha CTPYKTypaTa Ha
urpara B Ta3u JUCUUIUIMHA HA BOJCIINUTE ECET Yy KAECTPAHHU ChCTE3aTEIKU KbM
HACTOSIMA MOMEHT, KOWUTO peaqu3upar B CbCTE3aHUSA OT HAW-BUCOK pPaHT

e(l)eKTI/IBHH TCXHUKO-TAKTHYCCKM MOACIM Ha HUI'pa C IIOAYCPTAHO AaTaKyBalllH

yAapHu.

I''TABA II'bPBA. TEOPETHNYHA ITIOCTAHOBKA N1 OBOCHOBKA HA
HNPOBJEMA

IIpe3 nocnenuute 10 rogunu B 6aAMUHTOHA ce HAOJIOIaBaT SICHU OeJie3u 3a
M3MEHEHHUE Ha CTPYKTypaTa u Mojiena Ha urpara. OcaoBatenno, M. Phomsoupha u
G. Laffaye (2015) mocTtaBaT BBIpoca 3a HyXJara OT YCHBBLPIICHCTBaHE Ha
CHUCTEMUTE 3a IMOJrOTOBKA HA ChCTE3aTE)IM HA BCUYKH PABHMINA: OT JCTCKA Bh3PacT

— 10 BI/ICOKOKBaHI/I(i)I/IHI/IpaHI/ITe CIIOPTHUCTHU, BKJIIOYHUTCIIHO MW  paHHATa



CrieruaIn3anys 1Mo JUCIHUIUIMHA, 332 J]Ja C€ OTTOBOPU HA HOBHUTE XapaKTEPUCTHUKU
Ha Wrpara.

[IpomeHuTE B CTPYyKTYypaTa, ChIBPKAHUETO M MOJIENIa Ha UTPa IMOCTABIT HOBU
MPEAN3BUKATEIICTBA [0 OTHOIIEHWE KAaKTO Ha IUIOCTHATAa TIOATOTOBKA Ha
0aIMUHTOHUCTHUTE, TaKa M HA OTACIHUTE U CTpaHU, B KOUTO aBTOPH KaTto A. SIHeBa
(2005, 2007), M. Golds (2016) u 1p. OTKpUBAT HEOIIOI30TBOPEHU BH3MOKHOCTH 32
ontummsupane. C.D. Manrique u J.J. Gonzalez-Badillo (2003) o6cwxaar
TEH/ICHIIUATA KHbM KOJMYECTBEHOTO YBEIMYCHUE HA WIPOBUTE JICHCTBUS B
ChCTE3aTEITHN YCIOBHUS M CHOCOOHOCTTa HAa WIpayuTe Ja WMIpoBU3upaT. B
nyonukanuute Ha J. Heller (2010) e moctaBeH ¢okyc Bbpxy paborata 3a
crienuaiHaTa M3APHKIMBOCT KaTO OCHOBA 3a HM3IMBIHCHHETO Ha Pa3sHOOOpa3HH
TEXHUKO-TAKTUICCKU JCHCTBUA.

AHanmu3bT Ha UTPOBUTE JNECUCTBHUS W 3HAYUTEITHUTE NMPOMEHU HA WUrpaTa o
MTOCOKa Ha CKOPOCT Ha MEePOTO, BCE MO-TOTATHO HABJIM3AII aTaKyBalll CTHJI Ha UTPa
(Luo Yvette Lun, 2003), pa3BUTHETO HA TEXHOJOTUUTE HA TIPOU3BOJICTBO HA PAKETH
(Kwan, M., et al., 2010) u penuna apyru cyOeKTUBHU U OOCKTHUBHU (HaKTOpH,
Hajarat 3HAYUTEIIHA TMPOMEHH B TPCHUPOBBUHHUS IMPOIEC M METOaWKaTa Ha
MOJITOTOBKA 3a JOCTUTaHE MaWCTOPCTBOTO HA BOJICUIUTE ChCTE3aTeNId B CBETA HA
0aJIMUHTOHA.

CbBpeMEHHMIT OaJMUHTOH C€ XapaKTepus3upa C MOJAYEPTAaHO aTaKyBalll,
arpecuBeH ctui Ha urpa (Duncan, M. J., 2016). HanpaBenusT oT Hac aHanu3 Ha
myOJVKaIMK 0 TeMaTa B IUCHUILIMHATA ,,EAMHUYHO — >KCHH' TOKa3Ba HIKOU
XapaKTEepHU 0COOCHOCTH.

Taka Hanpumep, OCKXEH]T CEPBHC € BCE MO-YECTO MPEANOUYNTAHUAT 32 HAYAJIO
Ha pasurpaBaHeTo. B Hamie u3cienBaHe € ycTraHoBeHO, ye 50,4% mpu keHute
M3MOa3BaT TO3M HavasieH yaap. Cropen A. Jacob et al. (2016), moTBbpaeHO U TIPH
HalIM HaOJIIOIEHUsI Ha CpeIld, OCOOEHO OTYETIMBA B JKEHCKUS CHHIBJI €
TEHJICHIUATA 3a MPOMSHA HAa CEPBUCA OT IBIBI (OPXEHI KbM KbC WIH TUIOCHK
OCKXEH/T CepPBHUC.

MHoro mo-mpernusHa € urpara Ha mpexkara. CHETHTe OT Hac JaHHU OT

BUJ/ICO3AMKCH HA CPEIU IMOKa3BaT, 4e 75% OT KbCHUTE Mepa MpU KESHUTS Ce



U3IIBJIHABAT C XapaKTEpHO ,,BbPTEHE Ha MepoTo (OTBHTPE HaBbH U OOpATHO),
KaKTO IpU MOCPEIIaHe Ha IEPOTO, TaKa U O BpeMe Ha pazurpaBanusira. [Ipu ToBa
U3ITBIHEHHE Ha yapa epoTo najaa 01130 10 (GUIeTo Ha Mpekarta, TO CTaBa TPYIHO
32 OTUTPaBaHE U B MHOTO CITy4ad yJIapbT € IeUeauBUl. B TO3u cMUCHII, BlIaIEEHETO
Ha Wrpata Ha Mpe)aTra € OCHOBEH KOMIIOHEHT U OT TEXHHUKAaTa Ha EJINTHUTE
ChCTE3aTEIKH.

B Te3u acnekTu, MOBHUIIABAaHETO HAa MailCTOPCTBOTO Ha CBCTE3ATENIUTE IO
0aIMUHTOH MOXE€ J1a C€ ThPCHU B MOJOOpsIBaHE KayeCTBOTO Ha MOJTrOTOBKaTa Ha
pesepBure. Criopes; Hac, KIOUOB (PAKTOp ce sBSIBA KAUECTBEHOTO M3MEHEHUE Ha
CHOPTHO-TPEHUPOBBYHUS MPOLEC HAa BHUCOKOKBATU(PUIMPAHUTE ChCTE3ATENU —
ONTHMH3UPAHE HE CaMO Ha MapamMeTpuTe Ha (GU3HMYECKOTO HATOBApPBAHE, AKIICHT
KOWTO mpeobiiagaBa B paboTaTta Ha OBJIrapCKUTE TPEHHOPU B MOMEHTA, HO H
YCBBBPIICHCTBAHETO Ha MEUEIMBIINTE Yapu 4pe3 NoJo0psiBaHE Ha aTaKyBalllMsl
CTHWJI HA UTpA.

B To3u KOHTEKCT, e(QeKTHMBHOCTTa Ha WurpaTa Ha OaJMHUHTOHHCTAa €
pe3yiTaTUBHA XapaKTEpHUCTHKA OT CTENEHTa Ha peaju3alus Ha KOMIUIEKCHHS
MOTEHIMAI Ha wurpada (Ppu3nyueckd, TEXHUKO-TAKTUYECKH, TCUXOJOTHYECKH),
pa3rbHAT B MHAUBUIYaJEH IUIaH U MposiBa B cnenuduka, 1eTepMUHApaHa U OT
JUYHOCTHUTE MYy OCOOEHOCTH, M MPOEKLUUATA Ha ChBPEMEHHUTE TEHACHILIMH B
pa3BUTHETO HAa OAIMUHTOHA BPXY MoJiena (CTU1a) Ha ChCTe3aTeNIHaTa My UIpa.

Pa3zpaborenata aBTOpcka mporpamMa MW HpUOIMKABaHETO 1O ChBPEMEHHUS
MOJIeJl Ha UTpa ca OCHOBAaHU HA YCTAaHOBEHUTE TEHJECHLMHU 3a BOACIIMS CTHJ Ha
Urpa, U3IM0JI3BaH OT ETUTHUTE B CBETOBEH Malllad 6aIMUHTOHUCTKH B JUCHIIMHATA
»EAUHUYHO — >KeHU. ETHOBpEMEHHO C TOBa C€ OTYMTAT WHIUBHUAYATHUTE
0COOEHOCTH Ha OBJITapCKUTE ChCTE3aTEINIKH, MOJYyUYEHO HA OCHOBATAa Ha OOEKTUBHA
uH(popMaLrs, KOSATO MO3BOJSBA Ch3JjaBaHe Ha 0a3a JTaHHU 3a BCEKU ChCTE3aTell,
TPEHUPAILl 32 BBPXOBH MOCTHKEHUSI U MPOCIIe/iiBaHe Ha pa3BuTHeTo My. Llenu ce
Ja Ce ONTHMH3UPAT TPEHUPOBBUHHUTE BB3ACHCTBUSA 3a YCHBBPIICHCTBAHE Ha
MOJIOTOBKAaTa Ha CBhCTE3aTEINTE C aKUEHT BBPXY MOJ0OpsIBaHE HAa KOHKPETHH
napamMeTpu OT TEXHUKaTa Ha aTaKyBallUTe yAapU.

Paoomna xunomesa



[Ipunaranero Ha nporpama 3a MNOJOOpsSBAaHE HA TEXHUKO-TAKTUYECKATa
NOATOTBEHOCT M B YACTHOCT — yCHBBPIIECHCTBAHE HA aTaKyBallWs CTWJI HA WIpa,
IIe MOBHUIIIM UTPOBaTa €PEKTUBHOCT Ha OBJITAPCKUTE ChCTE3ATENKH 110 OaIMUHTOH

B JUCLUIINHATA ,, ENMHUYHO — )KEeHU "

I'TABA BTOPA. LIEJI, 3BAIAYU, OPTAHU3AIIUA U METOJIUKA HA

N3CJIEJABAHETO

HearTa Ha MpoBeACHOTO U3CIENIBAHE € Jla CE€ Ch3aJe U anpoodupa mporpama 3a
CrielMaJiu3upaHa MOATrOTOBKa Ha ChCTE3aTENKUM MO OaJMUHTOH, HACOYEHA KbM
YChBBPUICHCTBAHE HA YJapuTe, ONTUMH3UpAIM aTaKyBalllisg CTWUJI Ha Wrpa B
IUCIMIUINHATA ,,EMMHNYHO — KeHn .

M3nbaHenunero Ha Taka jAedUHHMpaHaTa IeJ Mpearojara peliaBaHeTo Ha
CJIE€AHUTE OCHOBHU 3aa4M:

1. IIpernen u TeOpeTUYEH aHAIU3 HA CIEHUAIM3UPAHN U3TOYHHIIM, CBbP3aHU
ChC CHEIMaTHaTa MOJAr0oTOBKa MO 0aIMUHTOH, U3rpaKaaIia CbCTe3aTEITHUS CTUI
Ha UTpa B AUCUMUIUIMHATA ,,EAUHUYHO — )KEHU .

2. CuctemaTu3upaHe U CpaBHUTEJICH aHAIU3 Ha JJaHHU 3a UTPOBaTa JACHHOCT B
o¢uIMaTHI TbPBEHCTBA, PEAIU3UPAHA OT BOJICIIN B CBETOBHUS U OBJITAPCKUS CIIUT
CBCTE3aTEJIKHA 10 0aJJMHUHTOH B JUCIUIINHATA ,,EAUHUYHO — KeHn .

3. M3cnenBane paBHUIIIETO HA CIICIIMAIHATA MOJTOTOBKA HAa ChCTE3aTEIKUTE OT
EKCIIEpUMEHTAIHATA TpyNa MO0 TEXHUKO-TAKTUYECKH, UTPOBU U (PUBUUYECKH
MOKa3aTellu.

4. PazpaboTBane Ha mporpama (CTpyKTypHO-(YyHKIIMOHAJIEH MO/JIe] Ha paboTa)
3a YCHBBPIIEHCTBAHE HAa aTaKyBalllUsl CTUJI HA UTPa B TUCHMUILUIMHATA ,,EMMHUYHO —
KEHU MPU BUCOKOKBATUDUIIMPAHU OaIMUHTOHUCTKHU.

5. YcraHnoBsBaHe eeKTHBHOCTTA HA alpoOMpaHaTa mporpama rnpu ObJIrapcKu
BHUCOKOKBATM(UIIUPAHU ChCTE3ATENKHU MO0 OaIMUHTOH.

6. ®opMynupaHe Ha U3BOJIU, 3AKITIOYCHUS U TIPETIOPHKHU.

O0ekT Ha wu3CIEIBAaHETO ca KOMIIOHEHTH (UTpOBM IIOKAa3aTelu) B
chCTe3aTeHaTa  JEHHOCT,  JeTepMUHHpalld  CTWJIa Ha  UIpa  Ha

BUCOKOKBIM(UIIUPAHU OAJIMUHTOHUCTKH B JUCIUILIMHATA ,, EJMHUYHO — sKeHn” .



IIpenmer Ha u3CIEIBAHETO € BIMSHUETO Ha MpPUJIOKEHATa MOporpama 3a

YCBBBPIUICHCTBAHC HA aTAKyBadlllWA CTHII HA UI'pa B JUCHUIIJIMHATA ,,EI[I/IHI/ILIHO —

KEHU Ha eJIUTHU OBJATapPCKU ChCTE3ATEIKHU N0 0aIMUHTOH.

KoHTHHTeHT Ha wW3cieaBaHETO ca S5 OBJTapcKd BUCOKOKBATH(HUITUPAHU

chere3arenku, Tpenupaiiu B bK ,,Anera SlneBa - HCA” — 4 xenu u 1 neBoiika BbB

Bb3pacToBa rpyma noj 19 ronnHu, Kjiacupaiy ce cpei IbPBUTE OceM B JIbpkaBHO-

JUYHY IBPBEHCTBA U IbPBUTE TPU 0TOOPA B [Ibp3KaBHO-OTOOPHU ITEPBEHCTBA IIPE3

2017,2018 u 2019 roauna (Tabnuma 2.1).

Tao6auma 2.1

Enumnu cocmezamenku no 6adMme0H, BKJIIOYEHU npu uscneosane Ha ucposama

eghexmusrnocm 6 oucyuniunama ,, Eounuuno — ocenu” (EI')

KJACHUPAHE
Bb3pacroBa JJTII JJTIT JJTH J01I
HNwme, Damuiius rpymna 2017 2018 2019 2017, 2019
1.M.M. JKEHU 2 1 2 3
2.M 4. JKEHU 5/8 9/16 5/8 3
3.E.T. JKEHHU 5/8 3/4 5/8 3
4.J1.C. JKEHU 3/4 5/8 9/16 3
5111 nox 19 . 3/4 2 3/4 3

3a CpaBHEHHME Ha €KCIIEpUMEHTAJHAaTa Ipyla € IpoydeHa WIrpoBara

edexTuBHOCT Ha 10 dyXXaecTpaHHU ChCTE3ATEIIKH MO0 OaAMUHTOH, ITOITA IAIIN B TOII

10 ot CeroBHara panr-nucta 3a 2018 u 2019 ronuna (Tabnuua 2.2).

Taoauna 2.2

Enumnu cocmeszamenxu no baomunmon - c6emoeen ejaum, 6Ko4eru npu

uzcneosane Ha cmuia Ha uepa, Onpe()eﬂﬂu; uepoeama ed)ekmueﬁocm 6

oucyunaunama ,, Eounuuno — owcenu”

MscTo B CBeTOBHATA paHr-JmcTa

Hme Abp:xkaBa Crtun Ha urpa | 2018 2019
He Bangjao HP Kuraii aTaKyBalll 7 7
Pursala Sindhu Nunus aTaKyBalll 3 6
Sun Ji Hyin Kopes cMeceH 9 8
Beiwen Zhang CAIll CMeCeH 10 9
Nozomi Okuhara Slnonus aTaKyBalll 2 4




Ratchanok Intanon | Taiinann aTaKyBaIll 8 5
Carolina Marin Ucnanus aTakKyBalll 6 10
Chen Yufei HP Kuraii aTaKyBalll 4 1
Akane Yamaguchi | Snonwust cMeceH 5 3
Tai Tzu Ying Kuraiicko Taiine | aTakyBarg 1 2

MeToau Ha U3CJI€IBaHETO
® Ananu3 Ha cheyuanu3uUPAHU UIMOYHUUU

Ha ocHoBara Ha nnpoy4yeHu 88 IUTepaTypHU U3TOYHUIM HAa KUpWiKia u 84 —Ha
JATUHUIIA Ca OINHUCAaHW OYEepPTAHWTE TEHJCHIMM B CbBPEMEHHATa CIOpPTHA
TPEHUPOBKA M U3BEJCHH XapaKTEPHU OCOOCHOCTH B CTHJIA Ha Urpa Ha ECJIUTHH
chCTe3aTeNnu, KaTo 0a3a 3a m3rpaxnane Ha [lporpama 3a yChbBBPILIEHCTBaHE Ha
aTakyBall[Usl CTUJI HAa UTPa.

o Memoo Ha npAKO u KOC6eHO Had00eHue (3anuc-pecucmpayus Ha
uzposama OeiHocm)

TexHukata ¥ WHCTPYMEHTAPUYMbBT 3a CHOMpAHETO Ha JaHHUTE 3a
M3CJICIBAHETO € W3BBPIICHO Ype3 Kamepa WIM TMpPU 3aluc/Ha KUBO OT
BUjeonpenaBane, HamnpaBeHo ot BWF  kanman B HMuatepner. Ilpm
BB3IPOU3BEXKIAHETO HA 3aMUCUTE € U3I0JI3BAHO BUIEO ChC CTOM May3a. B mpoiieca
Ha ToJIMIIHATa eKCIIepUMEHTaliHa paboTa € pazpaboTeHa OpUrMHaIHA METOJIMKA,
U3TpaJicHa BBPXY CEMUOTHYHU CPEJICTBA, C IMOMOINTAa HAa KOSITO MOraT Ja ce
perucTpupaT B Xoja Ha UrpaTa TEXHUKO-TAKTUYECKU JIEUCTBHS Ha Haii-moOpuTe
qy>XJIECTPAaHHU U HAIlld ChCTE3ATENIKU MO 0aAMUHTOH. TSIXHOTO MPOCHEAsiBaHE B
roJisiMm Opoif Ma4oBe OT pa3IMueH PaHT MO3BOJISIBA JIa ce chOepe nHpOopMaIis KaKTo
3a OTAEJIHUTE ChCTE3aTENKH, TaKa U 32 aKTyaIHOTO ChCTOSIHUE HAa CTHJIA HA UTPA:

e 3aITUCH, POBEJICHU C JINYHOTO yIaCTHE HA JJOKTOPAHTA;
e CTAaTUCTUYECKH TMPOTOKOIH, OOpabOTeHH M CHUCTEMATU3UPAHH OT
JOKTOPAHTA.

W3non3BanaTa MeTOAMKA TaBa B3MOXKHOCT J1a ObJIaT perucTpupanu ooino 14
UTPOBHU TOKazaTesu (BUIOBE yJapH), pasmpenesieHn B 3 Tpymnu (aTakyBalllH,
3allUTHU, HEYTPAJIHU), YCTAHOBEHH 110 KPUTCPUUTE:

- npeumywjecmeeno usnvanenue — Opoil ynapu 1o BUI /Tpygma/,

OTHECEH KbM 0011us Opoit ynapu);



- cuzypHocm

IPEILKH, U IPEAU3BUKAHU TPEIIKH, OTHECEHH KbM OO OpOii;

HCCIIOJIYYJIMBH,

BKIIIOYUTCIIHO HCIPCIN3BUKAHU

- pe3yimamnocm — NeYEIUBILN YJIapH 110 BUJ, ChOTHECEHU KbM 00T

Opoit M3ITBIHEHU yaapH oT chinus BuA (Tadmmima 2.3).

Tabaununa 2.3
Heposu noxazamenu no epynu
BUJOBE YIAPU
ATAKYBAIIIN HEYTPAJIHU SAIIUTHHU CEPBUC

1. AtakyBalo u3TerisiHe 1.ITnocku 1. CrangaptHO 1. Ipasr

2. CxbcsiBaHe 2. ,,Konrpon” W3TETIISTHE - OpX

3. CMay 1 cMad C OTCKOK 3.3amuTa (Kbca) 2. 3amuTa (aBara) - bxx

4. ITomycmau u 06p30 ckbesiBaHe | 4.Kbco Ha Mpexarta 3. [loBnurane ot 2. Kne

5. KonTpaaTakyBaniu yaapu Mpexara - OpX

6. JloOuBane - Bkx

Ilpeumyuwiecmeenomo usnwviHenue Ha rpyrnarta oT yaapu € HHGOpPMaTUBHO
3a mpeoOajaBamys CTUJI Ha UTpa Ha cheTe3arenkure. M3uucnsaBsa ce kato OposT

Ha yJapuTe Mo TPyNu ce OTHece KbM o01us 6poit yaapu (Tabmuia 2.4).

Tadauna 2.4
Kpumepuu, noxazamenu u uncmpymenmapuym 3a onpeoensne Cmuia Ha uepa
. | Kpurepuu -
Ne cTI Ha HEpa IIpeobaanaBamu ynapu no rpynu HucTrpymenTapuym
1. ATakysain ATakyBalm ygapu bpoit /dsin
2. banancupan ATaxyBAllH yJ1apu, HEYTPAIHH Y IapH, bpoit /dsn
3alUTHY yAapu
3. 3amureH 3alUTHY yaapu bpoii / st
Tabnauua 2.5

Kpumepuu U nokasamenu Ha ucposama oetiHocm

Kpurepun IHokazaTenun MepHa eqHuLA
IIpenMy11eCTBEHO U3IIBIHEHUE 1o rpynu, BuA %
CurypHoOCT Ha U3ITBbIIHEHUE ITo rpynu, BuA %
peM3BUKAHN/HETIPEIN3BUKAHU TPELIKU
PesynratHocT ITo rpynu, no B Ha %
3aBbpIIBall yJ1ap

o Cnopmmno-neoazocuyecku eKcnepumenm
OCHOBHMSAT MEAaroru4ecky €KCIEepUMEHT € MPOBEACH B IMEpHojia Mecell
aBryct 2018 ronuna — mecei ronu 2019 ronuna. Pazpaboren e mozen (rmporpama)
3a YCHBBPIIEHCTBAHE Ha aTaKyBaluTe yjaapu B OaamuHTOHA. [Iporpamara naBa

BBH3MOXKHOCT 3a l'[OI[O6p}IBaHC Ha KOHKPETHHU TCXHUYCCKH IMOKA3aTC]IN U Pa3BUTUC



Ha CICLMAIIHUTE JIBUTATEIHU Ka4yecTBAa. AKIEHTHT € U3rPakJIaHETO HA aTaKyBalll
CTWJI Ha Wrpa y CbCTE3aTEIKUTE U YCHEHNTHOTO M €()EeKTUBHO MpHIIaraHe B
cheTe3aTeiHu yciaoBusa. ChIIHOCTTa HA METOJMKAaTa € KOHKpeTu3upana B ['11aBa
TpeTa Ha JUCEePTAMOHHOTO U3CIICIBAHE.

o Cnopmmno-nedazocuuecko mecmupane

3a KOHTpPOJI U OIIEHKa Ha MOATOTOBKATAa, B HAYAJIOTO U B Kpas Ha eKCIIEpUMEHTA
€ TIPIIOKEHa TECTOBa OaTepus, KOSITo BKIOYBa 15 moka3arenu. B 3aBucuMocT ot
uH(pOopMaIUATa, KOSITO HOCAT, Ca pa3Npeie]ieHU B 2 TPYIIN:

TecroBa Oarepust ,,A”: 3a ¢Qusznuecka MOATOTBEHOCT U CHEUU(PUYHU
JIBUTATEJIHU YMEHUS — 8 TTOKa3aTelu;

TectoBa 6arepus ,,b”: OMOMEXaHMYHU MOKAa3aTeIN U TOYHOCT HAa TEXHUKATA —
7 mokazaTenu ¢ 3 mojAnoKa3aTeau 3a BCeKku TecT (00mro 21).

[TogbopbT Ha TectoBa Oatepus ,A” € OCblIeCTBEH Ha 0a3zara Ha
MH(POPMAITMOHHO TPOYYBAHE 3a ONpEAC/IsIHE Ha BIUSHUETO HA W3CIEBAHUTE
MoKazaTreld ¢ [oJ00psiBaHe crHenuaiHara (u3uM4Yecka TMOATOTOBKA U
e(eKTUBHOCTTA Ha TEXHUKATA, PECIICKTUBHO — aTaKyBalllusl CTUJI HA UTPA.

OnucaHueTo Ha TECTOBETE M HOPMAaTUBHUTE TaOMWMIM 3a OIIEHKAa Ha
U3CIe/IBaHUTE TTapameTpu ca npeactaBeHu B [Ipusoxenne 4 Ha qucepTallMOHHUS
TPYX.

B TecroBa Oartepus ,,b” 3a u3cieaBaHe Ha OMOMEXaHUYHUTE IOKA3aTEIU:
ckopocT Ha ynapa (V km/4) u npuioxkeHa cuia (N) e u3moii3BaHa CEH30pHA
texHosnorus (Badminton smart sensor — Coolang Xiaoyu 2.0), ocHoBaHa Ha
KUPOCKOI W aKCEJIEPOMEThP 3a TpOCie/AsiBaHe ABMKCHHUSATA Ha pakeTarta.
[Iperu3nocTTa Ha yaapa € yCTaHOBEHA 4pe3 ajanTupaHe Ha CTaHAapTU3UPAHH

TecToBe, pa3paborenu ot A. Sluesa u 1. 3axapuena (2005) (Tabauma 2.6).

Taoauna 2.6
Kpumepuu u noxazamenu na uzcneosanemo

TecToBa Mepuu | Tounoct Ha | Ilocoka Ha
oatepus | [lokazaresu\Ilapamerpn ¢IUHHNIM | H3MEpBaHe | HApacTBaHe
A dusnuecka NoAroTBeHOCT
1. XBBpJISIHE HA IUTBTHA TOMKA C ABE pblie | M 1,0 +

(3 kr) 44
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2. CKOK IOBDKHHA OT MSICTO Cm 1,0 +




3. CusoBa U3IPHKIUBOCT Cex 0,1 +

4, ["'bBKABOCT - pAMEHEH IMOsC U KUTKU Cm 1,0 +

5. Crpunt 20 meTpa Cek 0,01 -

6. JIBmxeHue B 4 prbja Ha KOpTa Cex 0,01 -

7. bbp3nHa Ha KUTKaTa ¢ pakeTa HaJ bpoii 1 +
riaBa

b buoMexaHM4YHM NMOKA3aTeJH U MPEIU3HOCT HA TEXHUKATA

8. ATaxyBaio U3TeriasHe OT GOpXEeHa Mo | KM/4; 1,0 +
npaBa/IuaroHa N; Touku

9. ATakyBamio u3TerjiasHe otr oBbpxen mo | km/4; N; | 1,0 +
paBa/IuaroHan TOYKH

10. CkbCcaBaHe oT dbopxeHn mo | km/4; N; | 1,0 +
paBa/IuaroHan TOYKH

11 CkbcaBaHe oT OBBPXE] mo | km/4; N; | 1,0 +
paBa/IuaroHan TOYKH

12. 3abuBane 10 TmpaBarta/muaroHan ot | km/4; N; | 1,0 +
dbopxeny TOYKHU

13. 3abuBane 10 TmpaBarta/muaronan ot | km/4; N; | 1,0 +
oBbpxen (30BX) TOYKH

14. 3abuBane ¢ oTckok (30) km/4; N; | 1,0 +

TOYKH

o Mamemamuko-cmamucmuiyecku memoou 3a o00pabomka Ha
OaHHuUme
3a oOpaboTkaTa Ha JTaHHUTE € W3MOJ3BaH cTaTucTudecku maket SPSS 16.0.
[IpunokeHn ca aJTepHATHBEH aHaJIW3, BapHUAIlMOHEH aHaIM3, [-TECTHT 3a
3apucuMK u3Bangku Ha CtiogpHT (Student’s pare-sample t-test), xopenanuoHeH
aHaIu3.

Opranuszanus Ha U3CJIeABAHETO

Hayuno-n3cnenoBaTenckure JOEMHOCTM Ca OCBHIIECTBEHM B TpPH €Tala:
npeaBapurejieH (M. cenremBpu 2016 — m. cenrtemBpu 2017 r.), ocHOBeH (M.
okTtoMBpH 2017 — M. okToMBpH 2019 1.) 1 3akia04uTeIeH (Mecel HoemBpu 2019
— M. toHM 2021 r.), ciaeagBam B (XpOHO)JIOTMYECKa MOCIEAOBATEIHOCT U

B3aMMOCBBP3aHOCT OCHOBHHUTC U3CIICTOBATCICKHU 3ada4H.



I'TABA TPETA. AHAJIN3 HA PE3YJITATUTE
I111.1. Ananu3 na Ilporpamara 3a ychbBbpPIIEHCTBAHE HA aTAKyBalllUTe
yaapH NMpH BUCOKOKBATU(PUIHMPAHH ChCTE3aTeJU M0 0aIMUHTOH
Pazpaborenara ot Hac IIporpama 3a yChbBBPILIEHCTBAHE Ha aTaKyBallUTE yJIapu
IPY BUCOKOKBAM(DUIIMPAHU ChCTE3aTeNU MO OAIMUHTOH (’KEHH) € €THOTOAMIIIHA,
¢ AByIUKINYHA nepuoau3anus. O6xBama rnepuoaa ot mecerr aBryct 2018 roguaa

1o mecetl aBryct 2019 ronuna (®wur.3.1).

e = = e B = 23 & o =

ittt 1]

CepmmuaNe| 3233 3435363738304041424344 45464748 49505152 12345 6789 1011121314151617 1819202122  2B242%2% 2128293031

Mecey  |aBrycT CEmemspu OKTOMBDM  HOGMBPU  [eKeMBpM  sHyapu  despyapu MapT anpu Mail foHH forv

MKPL 2 5 4 3 8 3 5 3 4 3 4 4 4 5

M3LK Bpatorsavy basos | Cru6 | Kowtporen [OcHcber Kbchucher) Bovact. | O6uph. |  Cru6 | Monanen | Partm cber. [OcHoBHH CeT] KbCHA ChCT Bbacr.

Mepog | Mogroteutenex MpexogeH MMoaroTeuteneH MpexogeH

Luken MbPBM MAKPOLMKB Bropy Makpouyk®n

®@ur.3.1. Cmpykmypa nHa 2o0uwer mpeHuposvbueH niaH

[Iporpamara cregBa MeTOAWYECKAaTa JIMHUSA Ha TOCJIEIOBAaTEIHOCT Ha
CTPYKTYpHUTE €IUHUIM B TOJUINHATA IOATOTOBKA, KOSATO CE€ OINpeaens OT
TJIABHUTE CHhCTE3aHMS 32 TOJIMHATA, PA3IOJIOKEHU MPE3 MECell HOEMBPU U MECeIl
Mmait (IbpxkaBHO oTO0pHO mBpBEeHCTBO (JOIl) — cMecenn otOopu mpe3 eceHra u
MO-BUCOKHUAT BpbX — JbpkaBHO muuHO mbpBeHCTBO (JII1), mpoBexnaro ce npe3
IIPOJIETTA.

[lnanupaneTo W mepuoAM3alUsATa Ha CIOpPTHATa TPEHUPOBKA BKIIOYBA
CUCTEMATHU3UPAHO ONMCAHKUE, OPTaHNU3ALNS U ITOCIIEI0BATEHOCT Ha MOATOTOBKATA
Ha CIOPTUCTUTE W CbhCTe3aTeaHaTa UM JEHHOCT 3a CHOPTHO-ChCTE3aTEeNIHATa
roauHa. TpeHUPOBBbUYHUTE IJIAHOBE Ca U3TPAJCHH OT OTIENIHU 3BEHA, ChIbPKAIIH:

TPCHUPOBBYHN 3aHUMaHHA, CCIMHWYHHM MHUKPOLUKIN, MCECCUHHU MGSOHI’I%J?’II/I,




TOJIMIIIHA MAKpOIMKIIM, KOUTO Ca B3aUMOCBBP3aHU W MOJYMHEHH HAa OCHOBHATa
1EJT: MAKCUMAIHO NO00OPABAHE HA MEXHUKO-MAKMUYUEeCKama no020meeHocm 6
YACMHOCH — YCHE8BPUICHCIMBAHE HA AMAKYS8AU, CIMUJL HA UZPA U NPUOIUNHCABAHE
00 CbEpPEeMEHHUA MOOEel HA eNUMHUA OAOMUHMOHUCH.

OOGmuTe mapaMeTpy Ha HaTOBapBaHETO ca MPEJACTaBeHH B Tabymma 3.2.

Taoauma 3.2

OO0mm napamMeTpy Ha TPEHMPOBBYHOTO U CHCTE3ATEJIHO
HaTOBapBaHe
1. Bpo¥i TpeHHPOBBYHHU CEIMHUIIU 52
2. Bpo¥i TpeHUpPOBBYHU THU 266
3. bpoii TpeHrpoBKU 477
4. Bpo# TpeHUPOBBHYHU YaCOBE 945
5. Bpoii cheTe3aTeNIHN THA 36
6. Bpoii mounBHH THU 98

Obwu napamempu Ha HAMOBAPBEAHEMO

B roaumHoOTO miaHMpaHe Ha MporpaMara ca NPWIOKEHUW 14 Me301uKIIH,
ChCPEAOTOUYEHU B 2 MakpoluKkbia. OCHOBHUTE OT TAX Ca: BHBEXKJAIU, 0a30BH,
CTaOMIIM3UPAILH, NpEeACHhCTE3ATEIHH, MEKIUHHH, ChCTE3aTEIHU u
Bb3cTaHoOBUTENHU. [locnenoBarennocrra Ha M31] cnenBa noruka, cnopes Kosito
cinen BcrbnutenHUuTe M3L[ ce HapexnaT Te3u, B KOWTO II€ CE€ H3IMbIHABA
ocHOBHaTta pabota. Crnex 3amaynTe, KOUTO Ca 3aJOKEHU, CIEJ] HATPYMaHUS
HeoOxonuM o0eM OT oOia paboTa, ce MPUCTHIIBA KbM IIEJICHACOUEHO Pa3BUBAHE
HAa OCHOBHUTE KOMIUIEKCHU (D)aKTOPH HA CHOPTHUS PE3YNTAT B JUCIUILUIMHATA

,»EAMHUYHO — xeHu*. Chabpxanuero Ha [Iporpamara e npeacraBeHo B TaOIUIU

3.3,3.4,3.5,3.6,3.7.



I11. 1.1. Anasu3 Ha nporpamMara npe3 NOArOTBUTETHUA MEPHO

Tabauuna 3.3
Mooen na ¢uzuuecka noocomoska, noocomeumener nepuood, NbPeU MAKPOYUKbIL
OU3NYECKA ITIOAI'OTOBKA
MNOAI'OTOBUTEJIEH IIEPUO/J
OEJIN
v' VcraHOBsBaHE Ha HAYAIHOTO paBHUIIE Ha passuTHe Ha OII mo nmokasarenn
v' TloBumaBane Ha QPyHKIIMOHAIHATE BH3MOKHOCTH HA OpPraHu3Ma
v" KOMIUIEKCHO pa3BHBAaHE Ha JBUTATEIHATE KAUeCTBa
v/ Hsrpax/iaHe Ha CrielMaIHA TIOJrOTOBKA
BBBEK/IAILLL BA30B CIIEHIUAJIHO-BA30B
CEAMUI A Ne
32 33 34 35 36 37 38 39 40 41 42
PABOTHA 30HA
1 2 2-3 2-3 3 3 3-4 3-4 4 4-5 2-3

PaGornu 30Hu B | PaGoTHHN 30HM B cMeceH U aHaepOHO | PaGoTHH 30HM B cMeceH U aHaepOHO
AE, (TIMKONUTUYHO) OCHTypsIBaHE: (TTIMKOIUTUYHO), aHaepoOHO-aJIaKTaTHO
Ae-AH Ae-AH, AH-Ae ; AH (Tn) OCUI'ypsIBaHE:
OCHUTypSIBaHE Y: 140-165; 165-180; 180-195 | Ae-Awn, Au-Ae ; AH (m1); AH (an)
JILE 120-140 | yn/mus. IY: 140-165; 165-180; 180-195; 170-175
yI/MHUH KauecrtBa: ya/MUH.
KauecTBa: CunoBa U3ApBKIUBOCT; KauecTBa:
OOma cnta W3omeTpruna cuia CuioBa M3APBKIMBOCT;
Koopaunanms CKOpOCTHO-CHIIOBA H3JPBKIINBOCT; N3omerpuuna cuia;
I'eBKaBOCT B3puBHa cunma TOpHM W J0NMHM | B3puBHaA cuila TOpPHU M IOJHM KpaiHUIM
bananc KpalHuIU CKOPOCTHO-CHIIOBA M3IPBAKINBOCT;

bbp3uHa; bbp3uHa;

Koopaunanws; Koopaunanusi;

I'sBKaABOCT; I'eBKaABOCT;

bananc Bbananc
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IToAroTBUTETHUAT MEPUOJ ITPE3 ITBPBUS MAKPOLMKBJI € C MPOIBIIKUTEITHOCT
or 11 cemmuuu (MUKPOLMKIN), pa3feieHd B 3 ME30LMKIHA, a Mpe3 BTOpUs
MaKpOLUKBJ CbC 7 MUKpOUUKIN U 2 me3ouukim (durypa 3.1). B tadn. 3.3,3.4 u
3.5 ca mpeacTaBeH METUTE U ChIBPKAHUETO HA PA3IMYHUTE BHUIOBE MOATOTOBKA
pe3 MOArOTBUTEIHUS MIEPUOL.

Hamoesapeanuama, nacouenu 3a pazeueane Ha OUHAMUYUHA cuia (KaKkmo
Ha 007IHU, MAKa U HA 20PHU KPAUHUYU) Ca OPYZUAmM OCHOBEH AKUEHM 6 Haulama
MemoouKa, KOumo cuumame, e uie nosause Ha Gopmupanemo Ha amaxKysauy
cmun Ha cvcmezamenkume. V3nonssanu ca cnenuannonoarorsutentu (CITY) u
cweresarennu (CY) yrnpaxHeHus, ¢ Win 0e3 ypeu:

» CIIY ¢ nivmna monka — Ha pa3CTOSIHHUE, CPEIly CTEHA, C MapTHHOP, OT
MSICTO — B JIBHOKEHUE, OT PA3JIUYHU U3XOJHU MTOJI0KEHUS.

» CIIY ¢ enacmuuno cvnpomusjieHue — KOMIUICKCH C JIACTHIM, ITOJ
dbopmaTa Ha UMHUTAIIUU Ha yaapu 0e3 Iepo ¢ JACTUK;

» CY ¢ mescecmu Ha 20pHu u 00HU KPAUHUUU

e 0e3 mepo: ,,IBIKEHHE B KOpPTa C TEKECTH ‘, KOWTO Ieiau IMoAoOpsBaHe

TEXHHUKATa Ha MPUJIBUKBAHE B KOPTA;

® C Mepo: ,,MyJITHIIATHI ¢ peyBaHe Ha U3I'bIIHEHUE C U 0€3 TEeXKECTU Ha
nostau/TopHU Kpaaui. Cepun ot 110 20 repa u o6em 0 10-12 nmoBTopeHus.
[Ipomenure B KOMIOHEHTHTe Ha (U3UYECKOTO HATOBapBaHE Karo:
IPOIBDKATETHOCT, WHTEH3WBHOCT, TOYMBHU MHTEpPBalK, H300p HA METOA
MO3BOJISIBAT Jla C€ peraT KOHKPETHH 3a7aun (paboTa 3a onpeiesIeHO Ka4eCTRBO).
> L,MYIMUMAmbBA® ¢ medxcKka pakema — peayBaHEe Ha TEKKAa M JieKa
(IN4HA) pakeTa U U3MbIHABAHE HAa ONPEACIICH TEXHUUECKHU €JIEMEHT, B 3aBUCUMOCT
OT 3aJ]Ja4yuTe Ha MOJAroTOBKaTa (aTaKyBaIlly yJIapH, C TIOCTEIIEHHO YCIOXKHIBAaHE Ha
MPOCTPAHCTBEHUTE U BPEMEBUTE XapaKTEPUCTUKU HA IBUKEHUETO — HACOUBAHE B
ONPEAEIICHH 30HH, C PElyBaHE HA 30HU, C Pa3JIMYHA CKOPOCT, AMIUIUTYa HA IIEPOTO
U IPYTH).
PasBuBaneTo Ha Obp3unama u gpopmume i Ha nposeieHue B OAIMUHTOHA ca
OT TOJISIMO 3HAYEHHE 33 YCHhBBPIIEHCTBAHE KaKTO HA (PU3NYECKUSI KOMIIOHEHT, TaKa

M 3a p€lIaBaHC HAa TCXHUKO-TAKTHYCCKUTC 3aayvu. PaGorara 3a ToBa KauecTBO €



nenoroaumHa. [Ipe3 cmenuasHOMOATOTBUTENHUS €Talm B IMOJArOTOBKaTa ca
BKJIFOUEHH KOMOWHUpAHU YNpaKHEHUs 3a Obp3uHa (MpUIBUKBaHE, Obp3MHA HA
peaknmsTa, 4eCTOoTa Ha JBIKCHUATA, CKOPOCT HA CIWHUYHOTO [BIKCHHE) W
noBKocT — ,,SAQ training” (speed, agility, quickness).

NHoBaTHBHM Ca U KOMIUIEKCUTE OT CHEHUATHOMOATOTBUTEIHU YIPAKHEHHUS,
OTHACSIIIA C€ J0 PAa3BUBAHETO HA PAGHOGECHAmMA yCmMOU4UEocH (CTaTUYCH U
TUHAMUYEH OajaHC) Koopounauyus W 2beKaeocm. BUCOKOTO paBHHINE Ha
KOOPJIMHAIIMOHHUTE CIIOCOOHOCTH, OalaHC U MOABUKHOCT B OTACIHUTE CTABH Ca
HEOOXOAMMH TIPU HM3IMBIHCHUETO BHB BCHUYKW JBIKEHHUS B CIOpTa OaJMUHTOH,
OCBEH TOBa ca OT CHIIECTBEHO 3HAUCHHUE 32 MPEBEHIIM HAa TpaBMU. OU3HUECKUTE
HaTOBApBaHUS C Ta3W HACOUYCHOCT MPe3 OATOTBUTEITHHSI TTIEPHO]T Ca BKITFOYCHH BHB
BCHYKH ME3OIMKIN, a MICTOTO MM B OTHETHATa TPCHHPOBKA € KbM Kpas Ha
MOJTOTBUTEJIHATA YacT, MNPEIXOXKIAailku paboTaTa 3a OCTaHAJIUTE KadecTBa.
W3kmoueHne mpaBaT yrpaXHEHHUATA 32 ThBKABOCT, KOUTO CE€ MUBITHIHSABAT KAKTO B
HAYaJIOTO, Taka U B Kpasg Ha TPEHUPOBKATa W CJeJ] U3MbIHEHHWE HAa CHIIOBU
YIPaKHCHHUS.

CIIY 3a pa3eusane Ha paeHOBECHA YCMOUUUBOCHl, KOOPOUHAUUA U
2bBKABOCH BKIIHOUEAM KOMNIEKCU, USNBIHAGAHU Oe3 U C ypeou: Ha bananc 6opo,
c lacmuyu, ¢ medxcecmu, ¢ pakema (U3nviHeHue Ha yoapu c nepo).

B 0000menne, pe3 MOATOTBUTEIHUS TMEPUOJ MporpamMara 3a (U3HUECKO
BB3JICUCTBHE MPEMUHABA MPU CIIEAHATA MMOCIEI0BATEITHOCT:

v/ KOMIIIEKCHO Pa3BHBaHE U yCHBBPIIECHCTBAHE HA CHJIOBATa MOATOTBEHOCT,
CKOPOCTHO-CHJIOBUTE KaueCTBa, MOCTENIEHHO CHUYKaBaHe 00eMa Ha HaTOBAPBAHETO
Y TIOBHUIIIABaHE HA MHTCH3WBHOCTTA,;

v/ pa3BuBaHe Ha acpOOHH JIAKTATHH M AlaKTATHU BBH3MOKHOCTH (CKOPOCTHA
U3JIPHKIUBOCT, CKOKOBA paboTa, Obp3uHA);

v TPEHMPOBKM 3a pa3sBUBaHE Ha JAMHAMHYHA CHUJIA, JIOBKOCT, T'bBKABOCT,
PaBHOBECHA yCTOMYMBOCT TIPE3 IENIHSI IEPUO/I HA TIOATOTBUTEITHUS TIEPHUO/I.

[lenute W CHABpKAHWUETO HA TEXHHYECKATa TOJATOTOBKA  TIpe3

MOATOTBUTEIHUS TIEPUOJI ca MOKa3aHu B Tabiuia 3.4.

Ta6auud 3.4



Texnuxo-maxmuuecka no02omoeKa npes noo2omeumenHus nepuod

TEXHUKO-TAKTUYECKA TIOAT'OTOBKA

MNOATrOTBUTEJIEH NIEPUOJ

I''TABHHU LIEJIX

AN

YcraHOBsIBaHE HUBOTO Ha TEXHHUKO-TaKTHUECKATa MTOATOTOBKA HA ChCTE3ATEIKUTE
33.[[’[)J'I60‘{CHO YCBOsIBaHE U CTa6I/IJ'II/I3I/IpaHe Ha ABUT'aTCIIHUTC HABUIIU
yCT)BT)pH_IeHCTBaHe Ha TEXHHKAaTa Ha aTaKyBalllUTE yJapH 110 MOKa3aTCIIn:

- BapuaTUBHOCT, yCTOﬁ‘{HBOCT, aBToOMaTu3anus, NPEeIu3HOCT

- OMOMEXaHWYHHU KpUTEPHH (CKOPOCT, CHIa)
DopmMupaHe Ha HHAMBUAYAJICH aTaKyBalll CTHJI Ha UIpa

BBBEXKJIALl M

E3O0LHUKDJI (2)

MHUKPOLHUKBDBJI 1

MHUKPOLUKDBJ 2

1. ®opMupaHe Ha TpelcTaBa 3a aTaKyBall

ctun Ha urpa. Habmomenwe u ananu3 Ha | Oatepus ,,b”
MadyoBe Ha CBETOBHUS eNUT — ,,EnuHmdHO-
JKEHH"

1. IIpoBexnaHe Ha BXOASALIN U3CJICABAHHA Ha TEXHUKATa HA aTaKyBallH yJapH: TECTOBA

2.Ananmm3 Ha PE3YITAaTUTE U UBTOTBSIHE HaA 0T60pHa 1 MHAWBUAYyAJIHA IporpamMa
3.I/Irpa C Iepo — Bpa60TBaH_[I/I YHOpaKHEHU Ha TEXHUYICCKUTE CJIIEMECHTU

BA30B ME3OULNUKDBJ(S)
MHUKPOIIUKBJI 1 MHUKPOLIUKDBJI 2 MUKPOLUKDB.JI 3
1. Pa3yyaBaHe Ha TexHUKaTa Ha W3NbIHeHUE | 1.3axba004YeHO (meraitnHo) | 1.YceBBpIIEHCTBaHE Ha  TEXHUMKata  Ha
»CMad € OTCKOK” 2.YCBBBPIIEHCTBAHE Ha | padyyaBaHe Ha TEXHMKaTa Ha | U3IBJIHEHHE ,,CMad C OTCKOK - C IPUJIBU)KBAHE
TeXHHMKAaTa Ha aTaKyBalllUTe YAapy 110 30HU: | M3IMBIHEHHWE ,CMad C OTCKOK | 2.YCBHBBpIIEHCTBAHE HAa  TEXHHKAaTa  Ha

- 3a]JHa 30HA (aTaKyBaIllO U3TETIISHE)
3.CepBuc-miocpeniane: OEKXeH/ (aTaKyBali)

CKBCSIBAHE)

- bexxeHn (Kbe)

2.YCBHBBpPIICHCTBAHE HAa TEXHHKATa
Ha aTaKyBaIl[UTe yIapH IO 30HH:
- 3a7IHa 30HA (aTaKyBallo U3TETIIHE,

3.CepBuc-nocpeniase:

aTaKyBaIllUTe YAAPH 10 30HH:
3aJHa 30Ha (aTaKyBaIlo CKbCSBAHE, CMad)
3.CepBuc-miocpeniane: OekxeHI (aTaxKyBail,
KBC)

MUKPOLIMKDBJI 4

MUKPOLUKDBJI 5

1.YcpBBpIIEHCTBaHE Ha TEXHUKATA HA H3ITBJIHEHHUE ,,CMad C OTCKOK”
- ISTIOCTHO H3IThJIHEHUE

2.V ChBBpIICHCTBAHE HA TEXHUKATA HA ATaKyBall[UTE YaPH 10 30HU:
3aJ{Ha 30Ha-CMad, IpeIHa 30Ha-T00uBaHe
3.CepBuc-nocperane-TpeTu yaap (0eKXeHI-IbIbr U KbC)

1.YcopBBplICHCTBAHE HAa TEXHHWKATa Ha HU3IIBIHEHHE ,,cMad C
OTCKOK” B YCIIO)KHEHH yCNOBUS (IO BpeMe Ha TPCHUPOBBYHA
cpera)

2.YCBBBPIICHCTBAHE HA TEXHHKATa Ha aTaKyBalllUTe yAapu —
H3TETIIHE, CKbCABaHE, CMad, JOOHBaHE

3.Kom6unanuu: CepBuc-aTaka - mocpellaHe KOHTpaaTaka

COHENUAJHO-BA30B ME3OL UK DJ®4)

MHUKPOIIUKDBJI 1

MHUKPOLUKDBJI 2

1.YCBBBpIICHCTBAHE Ha yIapuTe OT NpeiHa 30HA: KbCH Iepa Ha
Mpexarta-QpopxeHa (¢ BbpTEIUBH IBIKEHHS ), JOOUBaHE OT POPXECHI
1 GeKXEH/T

2.V CHBBPIUICHCTBAHE aTaKyBaIlUTE yIapy OT 3a/iHa 30Ha Ha BUCOKa
CKOpOCT (M3TETIIsIHE [0 paBa U AUArOHaN)

1.YcpBbpiieHcTBaHe aTakyBallUTe yAapd OT 3aJHa 30Ha Ha
BHCOKa CKOPOCT (CKBCSBAHE T10 MPaBa U AUATrOHAN);
2.IlomoOpsiBaHe Ha ,,cMa4 C OTCKOK™ — TOYHOCT Ha yAapa

MUKPOLIUKDBJI 3

MUKPOLIUKDBJI 4

1.VchBBpIIIEHCTBaHE aTaKyBalllUTEe YAAapy OT 3aJHa 30Ha Ha BUCOKA
CKOpPOCT (CMad 110 IpaBa ¥ AXaroHai)

2.ITomoOpsiBaHe Ha cepBUC-TTOCPEIIaHe-TPETH yaap (OCKXCH IbIbI
U KbC CEPBUC)

1.ITonoOpsiBaHe TOYHOCTTA HA aTaKyBalUTe YAapy IPH BHCOKA
CKOPOCT U IIPOMSIHA HAa TEMIIO — MYJITUIIATbHI

1.1. o 30HU

1.2. B 1 kopT

1.3.MozeMupany UTpH, ¢ aKIEeHT aTaKyBalll yAapH

IIo oTHOLIEHME HA TEXHUKO-TAKTUUECKATa IIOATOTOBKAa OCHOBHHUTC 3aJa4YUTC

npe3 MBPBUSI €Tall Ca CBBP3aHU C HPEYCMPOICHE0, CHAOUIHOCH, YCIOUYUBOCH

U ycoéospuieHCcmedane Ha cneuud)ulmume ymeéenua u Hasuuu 6 eOUHCmEo ¢

osuzamennume Kauecmea. I'nasena 3adaua 6 noocomosxama e nOCMagaHemo Ha

OCHOeume 3a d)opmupaue Ha amaKyeauwi, cmujl Ha uzcpa u OmcmpaHa6aHemo Ha

cmapu cpewku om mexnukama.




Llenure Ha ncuxonozuueckama n0020Mo6Ka ca B 1B€ OCHOBHH HaIIPABJICHUS,
a UMEHHO TPEHUPOBBYHUSAT MPOIIEC U ChCTE3aHUETO:

v’ Jla OCHTYpH IIPEOIOISBAHETO HA YBEIHUEHHS 00EM U CIIEIMaIn3allisaTa Ha
M3MO0JI3BAHUTE METOAM U CPEJICTBA MO BPEME HAa TPEHUPOBBYHUS MPOIIEC;

v\ Jla OCHI'ypHM BB3MOXHOCT 3a M35Ba Ha MAKCHMAJIHHUTE IIOTEHI[MAIHH

BB3MOKHOCTHU Ha CbCTC3ATCIIKHUTC 110 BPCMC Ha CbCTC3aHUC.

II1. 1.2. AHaau3 Ha mporpaMara npe3 cbCTe3aTeJTHUs MePHo.
Bropusit mepuon — cheresaTeneH, € pas3ielieH Ha 3 ME30LUKbIa ¢
IPOIBIDKUTETHOCT 9 cenmuiu. ['maBHa 11en1 3a nepuoja €:

» HaBJIM3aHETO B ONTHMAajHa CIOpTHA (OpMa W peaju3upaHe Ha IbIHUSI
JIOCTUTHAT MOTEHIMAJ C 11eJI ONTUMAJIHO MPEJCTaBsIHE B OCHOBHOTO ChCTE3aHHE 3a
ce3oHa — JIppkaBHO 0TOOpHO mbpBeHCTBO (IOI1) — cMecenn oT6opH;

» TpoCeiiBaHe W aHAJIM3WPaHEe HAa WIPOBH IIOKA3aTeld, YCTAaHOBSBAaHE Ha
CTHUJIa HA UTPA U CPABHSIBAHE ChC CBETOBHMS )KEHCKH EJINT.

3a mocTUTaHe Ha Ta3Hu 11eJ1 ca U3IIBIHEHU CIEHUTE 3a1a4H:

v OCBIIECTBABAaHE Ha IOJATOTOBKATAa CIPSMO ILIAHUPAHUTE IMAPAMETPH H

yuactue B [JOII;

v\ npsKo HaONIOAEHHWE M 3alMC-PETMCTPalls Ha WrpoBara JEMHOCT OT

IBP>KaBHO OTOOPHO MMBPBEHCTBO — CMECEHU OTOOPH;

v/ aHaluW3 Ha pe3yJITaTuTe OT HabroJeHue Ha 3anucanute cpemm ot JJOIT —
CMECEHHM 0TOOPH, CpaBHSIBAaHE ChC CBETOBHUS KEHCKH €JTUT;

v/ aKTyalusdpaHe Ha IporpamMara.

KaTo ocHOBHO npaBuio, akuenmvm npe3 cbcme3ameanus Nepuood e Haco4ex
KbM 00CMUZAHEMO HaA MAKCUMAIHO PA36UmMue Ha CReYUAIHAma mpeHupanocm
Ha @DII ¢ eOuncmeo cvc cnopmuama MmexHuKa U MaKmuKa, u peaiu3upane 6
Hail-6ucoKa cmenen PYHKUYUOHATHUME 63MONCHOCIU HA OP2AHUIMA NO 6peme
Ha cwvcme3anue. ToBa, KOETO € OTIWYUTEIHO 3a ABTOPCKUS HU MOJEN €
3acunenuam obem om cpeocmea 3a pazeueane Ha OUHAMUYHA CUIA HA 20PHU U
00/IHU KpAUHUYU, KAKMO U padomama 3a cuia Ha MycKyaiHomo aopo — ,,Core

training” 6 eOuncmeo 3a pabomama 3a MEXHUKO-MAKMUYECKA No02omok¥a.



H3non3Banu ca INIMOMCTPUYIHU YHPAKHCHHA, HACOYCHU KbM PA3BHBAHCTO HaA

B3pHUBHATA CHJIa HA OOJIHHU KpaﬁHHHH. HCJII/ITG U CBABPIKAHHUCTO HA CTPAHUTC OT

IMOATrO0TOBKATA C€a MPCACTABCHU B CJICABAIIUTC T36J'II/II_II/I.

Taoauna 3.6

Dusuyecka no020mMoeKa - Cbcmesameliel nepuod, nvpeU MAKPOUUKDBL

OU3NYECKA IIOAI'OTOBKA

CBbCTE3ATEJIEH IEPUO/

LIEJIN

4 AOCTUTI'aHC HA MAKCUMAJIIHO pa3BUTUC Ha ClIClIUa/IHATa TDCHUPAHOCT Ha ®II B CAUHCTBO CBHC CIIOPTHATA

TCXHHUKA N TaKTHKa

v/ peajlusupaHe B Haii-BUCOKA CTENMEH (YHKIMOHAIHUTE BH3MOXXHOCTH HA OpPraHu3Ma IO BpEME Ha

CbCTC3aHUC

<]

3ama3BaHe W M35Ba HA CIIOPTHATa popma
OCHUTYpsIBaHE Ha TUIABEH MPEXO KbM CIICIBAILMS IEPHO.T

ME3OLMKDJI - 3AIAYU

Koutpoaen

OCHOBHH CBLCTE3aHUA

KbcHE cbeTe3anus

1) AnanTtaius KbM crieliu(UIHUTE YCITOBHS
Ha ChCTE3aHUATA,;

YcnoBusa 3a neiiHa
peanuzanus Ha

CHmkaBaHe Ha MaKCHUMAITHUTE
(PMBUYECKU U ICUXUYECKU

2) ®II — HacoyeHa KbM JIOCTHTAHETO Ha JOCTUTHATUS HU3NIECKU HaIPEKCHUS
MaKCUMaJHO pa3BUTHE Ha CIelMalHATa MIOTEHLIHAI
TPEHUPAHOCT B €AMHCTBO ChC CIIOPTHATA
TEXHUKA U TaKTHKa
CEAMMUI A Ne
43 44 45 46 47 48 49 50 51
PABOTHA 30HA
3-4 3-4-5 3-4-5 5 | 5 | 34 3-4 3 2-3

CpencrBa: cheTe3aTeTHH YIPaXKHEHNUS C
rojsiMa, cyOMakcHMainHa U MakCHUMaJHa
MOIIIHOCT;

IIY: 165-180;180-195; 170-175 yn./muH.
Hpoabmxkureanoct: 10 20 cex; ot 20 cex —
5 MuH.

KauecrtBa:

-,,SAQ” — speed, agility, quickness
*[MHAMMYHA CHJIA - JOJTHU KPAWHUITH —
710 2 ceqMUIM MIPEe OCHOBHOTO
CbCTE3aHME; TOPHU KPaHUIIH;
-CKOpPOCTHO-CHIIOBA U3JIPBAKINBOCT

* CHJI0Ba H3APBAKIUBOCT — CAMO Ipe3
IbPBHUSI MUKPOIHKBJI;

- ,,Core training”

- Jlunamuuen Gamanc

- I'sBKaBOCT

CpencrBa: cheTe3aTeIHA
YIPaKHEHHS ChC
cyOMakcuMaiHa 1
MaKCHMaTHa MOIITHOCT;
IMY: 180-195; 170-175
y1./MUH.
IIpoab/EKUTENHOCT: 10
20 cexk;

Kauecrna:

- bep3uHa;

- IuHamuyHa cuia Ha
TOPHU KpaliHUIM;

- ,Core training”

- Koopaunanus;
-JluramraeH Gananc

- I'eBKaBOCT

CpeacrTBa: CbCTE3aTECIHA U
CHEIHUAITHOIIOAT OTBUTEIHI
YIpaXHEHHsI ChC CyOMaKCcCHMaTHa
IO yMepeHa MOITHOCT

IIY: 180-195; 180-165; 140-165
yI./MUH.

Hpoasmxureanoct: ot 20 cex — 5
MHFH., OT 5-30 MUH.

Kauectna:

-bbp3una;

- CKOpOCTHO-CHIIOBa
M3IPHKINBOCT;

- Koopaunanus;

-PaBHOBeCcHa ycTOHYMBOCT;
-I"'bBKaBOCT.




CrpykTypara U ChIBPKAaHUETO HAa TEXHUKO-TAKTUYECKA MOATOTOBKA MPE3

CBCTC3aTCIIHUA IICPpUOA € IIPCACTABCHA B T3.6J'II/IHa 3.7.

Taoauna 3.7

Texnuxo-maxmuuecka no020mo6Ka — CbCmes3ameleH nepuod, nvpeuU MaKpoyuKs.i

TEXHUKO-TAKTHYECKA ITOAI'OTOBKA
CBCTE3ATEJIEH IEPUO/

I''IABHH IEJIN

v\ YCBBBPIIEHCTBAHE HAa TPHIOOWUTUTE IBMIATEIHW HABHULM, YBEIMYaBAHE Ha JUala3oHa Ha TAXHATA
BapHaTUBHOCT U 1eJICChOOPAa3HOCT, ChOTBETCTBAIIU HA YCIOBUATA HA TPEACTOSAIINTE ChCTC3aHHS

v'  3amasBaHe (ONTUMH3WpAHE) M TPUIAraHe Ha BCUYKK KOMIIOHEHTHTE Ha TEXHHKO-TAKTHYECKA
MIOATOTBEHOCT M IIPWJIATaHE B KOHKPETHU ChCTE3aHMS

v/ aHaJIM3 Ha CTUJIA HA Urpa [0 ONPEEIEHUTE UTPOBH TTOKA3ATENH, B ChCTE3ATEHH YCIOBUS

v M3rOTBSHE HAa MHAMBUIYAJIHU TEXHUKO-TAKTUYECKM MOJIENIM Ha 6a3a NPEICTABAHETO B ChCTE3AHUATA

KOHTPOJEH ME3O0OLUKDBI (3)

MUKPOLIMKBJI 1 | MUKPOLIMKBJI 2 | MUKPOLIMKBJI 3

1. I[OCTI/IFaHC Ha MakKCHUMaJlIHO pa3BUTHC Ha CICLUaJIHA TPCHUPAHOCT, B €IMHCTBO Ha CIIOPpTHATA TEXHHUKA,
TaKTHKA U (HU3MYECKa I0rOTOBKA

- YCBBBPIICHCTBAHE HA aTaKyBalllsd CTUJI HA UTI'pa YpE€3 MOACTINPAaHU YIIPAXKHCHHUA B YCIIOKHCHU YCIIOBUA:

- JBYCTpaHHa urpa c 2 cpemty 1;

- OrpaHMYaBaHE Ha IPOCTPAHCTBEHHUTE M BPEMEBUTE YCIOBHS 3a JIEHCTBHE Ha WIpajHOTO Iojie (Urpa B
OTIpe/ieNIeHH 30HH, BITIN);

- 3amaBaHe 3a U3ITBJIHEHNWE CAMO Ha aTaKyBallly JICHCTBHS;

- OorpaHWYaBaHE Ha W3ITBIHEHHETO Ha ONPEIEIICH BH yIapH, KOUTO TIOCTABAT ChCTE3ATENs B aTaKyBalla WITH
OTOpaHHTETHA TTO3UIINS;

- YCIIOXKHSIBaHE Ha CAMHTE TAKTHUECKH 3a/1aUH;

- pelIaBaHe HA TAKTHYECKH 3a7a4M Ha (JOHA Ha TICHXHUYeCKa U (PU3MIecKa yMopa

2. TIpoBexaaHe Ha KOHTPOIHH CPEIIN

3. AHaiu3 Ha MPEICTaBsIHETO

OCHOBHU CBHB CTE3AHUAQA)
MUKPOLIMKBJI 1 MUKPOIIMKBJI 2 MUKPOLIMKBJI 3

1. Ananu3upaHe Ha BU/ICO-3aCHETHTE MAuOBE M OTCTPAHSABAHE HA TEXHUKO-TAKTHYECKHU IPEIIKU

2. MopenupaHu TPEHUPOBBYHM CPEIH Ype3 MMOCTaBsIHE HA WHIMBUAYAIHH 33/1a4d ([0 OMpPEACICHH UTPOBU
MOKAa3aTeH)

3. HsrpaxxiaHe Ha TAKTUYECKH 3aMHCHJ CPEIy KOHKPETEH MPOTHUBHUK, aKIIEHTHPAaHE HA ONOPHHU CHJIHU U
ClTabu CTpaHu

4. TlpunaraHe Ha aTaKkyBall] CTHJ HA MIPA B TJIABHOTO ChCTE3aHHUE 3a MEPUO/Ia

KBbCHU CBCTE3AHUAQ)
MUKPOLIMKBI 1 MUKPOLIMKBJI 2 MUKPOLIMKBJI 3

1. Amnanus Ha MpEACTABAHETO B I'NITABHOTO CHCTE3aHUC, UPE3 Ha6J’IIOI[€HI/I€ Ha 3aCHCTUTE CpelIn
2. TexHUKO-TaKTHYECKa MOATOTOBKAa 4Ype3 3aJaBaHC Ha HWHAWUBUAYAJIHU 3adaqyd, C IOHUIKCHU OGCM,
HMHTCH3MBHOCT U HAIIPCIKCHUC

Hnosamuenomo ¢ npunoicenama om HAC MEMOOUKA € UHMEZPAMUGHOMO
cbhuemaesane Ha CKOKOGUmMe YRPaNCHEeHUsA U YCb8bPUIeHCIMEAHEM O HA MEXHUKO-
maxkmuyeckama noo2omoeka. ToBa ce MOCTUTa Ype3 M3IOJI3BaHE Ha cepus OT
MPENSTCTBUAS B MTPATHOTO TOJIE, MOCIAEABAHU OT yAap W /WM KOMOWHAIIUU OT
yaapu Bbpxy mnepo. M300pbT U yMEeHHMsITA HA TPEHhOpPA Jla U3CTpesBa Iepara B
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B T03u cMUCHI I01aBaYBT € TO3U, KOMUTO 103Upa MapaMeTPUTE Ha HATOBAPBAHETO,
KOWUTO MOTaT Jia C€ MPOMEHST M0 OTHOIIEHUE Ha:
- 00eM (Opoii MOACKOIHN) B EAMHUYHOTO M3ITHIHEHUE WU 00U 00eM
B cepus;
- UHTCH3UBHOCT — Ype3 HM3CTpeJIBaHe Ha IEepPOTO MPEaU MOCICTHUS
MOJACKOK, BBB (azara Ha MPEMUHABAHE HAJ TMPEMSITCTBUETO WIIU
CBOEBPEMEHHO C MPU3EMIBAHETO Ha ChCTE3aTeIs;

- CKOpOCTTa W aMIUIUTYyJiaTa Ha IepoTo;

- KoMOMHaIuATa (BI'bJI, 30Ha 32 OTUTPABAHE HA MIEPOTO), Upe3 KOETO Ce
pa3BUBAaT AaHTULMIIATUBHUTE YMEHHUS B ChCTE3aTEIKUTE.

JIOMBJIHUTEIHO Ca PEIIeHH W 3aJlayd, CBBP3aHM C TEXHUKO-TaKTHYEcKaTa
MOATrOTOBKA, KAaTO HAPUMED:

- 33J1aBaHE Ha 1EJIEBU 30HM 3a MOMNAaJICHNUE HA yJapa;

- YCIIOBUSI 32 BHJIa HA yJlapa — aTaKyBalll,

- I3M'BJIHEHKE HA Bapualus Ha yaapa (CMad ¢ OTCKOK);

- YC/I0OHCHABAHE HA YRPANCHEHUEO YPe3 U3NO0N36AHEe HA ,,meXCKa pakema
upe3 Koemo ce nocmuza eOUuHCmeo 6 padomama 3a OUHAMUYHA CUIA HA 00JIHU
U 20pHU KPAUHUYU, U YCHEOPUICHCHIBAHE HA MEXHUKAMA 8 YACMUYHO 300a0eHU
(npomennueu) yciosus.

[lo oTHOWIEHWE HAa maxkmuueckama noozomoeka — OCHOBHa (opma 3a
nojAramMaraHe yChbBBPIIEHCTBAHETO HA AarakyBallus CTAJ Ha Wurpa Impe3
ChCTE3aTEIHUSI TIEPUOJ C€ SIBABA aKkmueHama maxkmuka. VI3non3BaHu ca
CpeACTBaTa Ha MOJICJIMPAHUTE YIIPAKHEHHUS B YCIOKHEHH YCIIOBHS, UpE3 KOUTO CE
[[eJU: TPUHYK/JIaBaHEe Ha MPOTUBHUKA 3a CMSHA Ha TEMIIO, CUCTEMHU Ha UTIpa,
TaKTUYECKUTE KoMOnHaimu. OOCTaHOBKaTa C€ YCIIOKHSBA MO HIKOJIKO HaUYMHA:

- 4pe3 TAKTUYECKO MPOTHBOJCICTBHUE OT CTpaHa Ha MPOTUBHHKA, IO-
rojisMO OT TMPEABIKAAHOTO B ChCTE3aTEIHUTE TMpaBwia. Hampumep
JIByCTpaHHa urpa c 2 cpemy 1;

- OrpaHMYaBaHE Ha MPOCTPAHCTBEHUTE W BPEMEBUTE YCIOBUS 3a
JEHUCTBYE HA UTPATTHOTO T0Jie (MIrpa B ONPEEICHU 30HU, BIJIN);

- 3aJaBaHC 3ad U3IIBJIHCHUC CAMO Ha aTaKyBalllu I[GflCTBH?I;



- OrpaHWYaBaHE Ha M3II'BJIHEHUETO HA OMNpENENIeH BUJ yAapu, KOUTO
MOCTaBSIT ChCTE3aTENsl B OTOpaHUTENHA MO3UIMS (OEKXEHI OT 3aJHaTa 4acT
Ha KOpTa, U3IBJIHCHUE Ha TBJIBT ()OPXEH]] CEPBHC, MTOBIUTAHE HA TIEPOTO OT
Mpexara);

- 4Ype3 YCJOXKHSBaHE Ha CaMHUTE TAaKTUYECKH 3aJayd. 3a IeNTa I0
MpEeABAPUTEIIHO HaOeIsI3aH TUTaH WIIM BHE3AITHO CE JlaBa 3ajiada 3a BHACSHE
Ha IPOMEHHU B TaKTHKATa MO BPEME Ha CAMOTO YIIPaKHIBAHE;

- 4pe3 pellaBaHe Ha TaKTUYECKM 337aud Ha (poHa Ha TMCUXUYECKa U
dbu3uyecka ymMopa, KOeTo JAONPUHACS 3a MMOBUIIIABAHE HA MCUXOJI0THYecKaTa
MOJITOTOBKA U BB3MUTABA ChCTE3aTEIIHA U3IPHAKIUBOCT.

- U3rpaxaane Ha TaKTUYECKH 3aMUCHJI CPEIly KOHKPETEH MPOTUBHUK
(TpyAHO M3MIBIHUMO, TIOPATH HETPEIABUINMOCTTA U WHIANBUYAJTHOCTTa Ha
BCEKH MPOTUBHUK U May), aKIIEHTUPAHE Ha OMOPHU CHJIHU U C1abu CTpaHuU.

Ilcuxonozuueckama no02omoexa Npe3 CbCTE3ATETHUS MEPUOJ € HACOUYEHA
[JIaBHO KbM (pOpMHUpaHE Ha PEIIUTEIHOCT, CMEJIOCT, YBEPEHOCT B COOCTBEHUTE
CUJIM M BB3MOXXHOCTH. PazOupaHeTo 3a CTPYKTYpHUTE MPOMEHU B U3TPAXKIAHETO
Ha HOB CTUJI HA UTPa U MOTHUBAIIUS 3a MPUJIaraHe cpeiy npoTuBHUIUTE. M3non3sar
Ce TEXHHKH 3a MOJ00psBaHEe Ha KOHIICHTPAIIUATA, CAMOKOHTPOJIA Ha EMOIIUUTE TIO
BpEME Ha ChCTE3aHUE, OCHOBHO 4Ype3 JAUXATeIHW YIpaKHEHWs. 3ajaBar ce
WHAVUBUYAIHN, TIOCTIDKMMH 33/1a4d 32 U3MBJIHCHHE Ha TEXHUKO-TAaKTHUYECKH
MOJIEIIU Cpelry KOHKPETEH MPOTUBHUK, KaTO ce popMupaT yOeKIeH!s 3a CTIPaBSHE
B MPEJCTOSIIUTE ChCTE3aHUS.

1. 2. Cpasnumenen ananusz na EI' no mecmosa 6amepusn ,,A” - nauano u

Kpail Ha eKchepumenma

[Ipy mbpBOHAYAIIHOTO TECTUPAHE, PE3YyJATATUTE HA CHCTE3ATEIKUTE 3a TECT
»»X68bpilAHe Ha NAbMHAa monka - 3 K2” ca CpaBHEHH ¢ HOpMaTUBHU 3a 12 kiac Ha
CrHopTHH y4YMJIMIIA ¥ [TOKa3BaT cpeaHu croinoctu: X = 7,3 + 0,34 M — B rpanunu
Ha o1eHKa ,,MH. 1o0wp” (7,25 - 7,74 m). IIpu kpaitHOTO U3MEPBAHE € PETUCTPUPAH
3HAUUTEJIEH IPUPACT, KOUTO oTunTaMe upe3 nmokaszarens — Cohen’s d > 0,8 (2,98).

Cpennure CTOMHOCTM Ha OaJIMUHTOHUCTKUTE Bapupar or X 8,16 + 0,45 wm.
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[Tocturnarure pesynratu ca =7,75 M, (oueHpuna Taduuma CVY), KOeTo ChII0 €
JTIOKa3aTeJICTBO 3a MOJI00PSIBAHETO U MpaKTHYeCKaTa UM CTOMHOCT (Ta611.3.16).
Taoauna 3.16
Cpasnumenen ananuz na oanHume 3a EI' no mecmosa 6amepus ,,A” - nauano u

Kpau Ha ekcnepumenma

I n3cienBane II u3caenBane |[IpupacTt Ha pe3yJraTure

Ne na Tecr, ITokazaTen n X1 S, X S, d d% Cohend It P(t)

1.XB. IIbTHA TONKA TONMKA 7,30 0,34 18,16 0,45 |-0,86 -11,78 |2,985 6,67 99,74

2.CKOK Ib/IZKHHA 206,80 |7,66 (221,80 (7,19 |-15,00 |-7,25 |8,018 17,93 199,99

3.Cui0Ba H3APBKIMBOCT 126,60 (6,07 [182,40 (8,08 |-55,80 |-44,08 |5,908 13,21 99,98

4.I'bBKaBOCT 28,04 0,42 (29,22 0,74 |-1,18 |-421 |1,975 4,42 98,85

5.CnpunTt 20 M 3,20 0,06 |3,00 0,10 0,20 6,19 1,784 3,99 98,37

6./IBu>xenne B 4 brbja 10,54 0,27 19,50 0,33 1,04 9,87 2,703 6,04 99,62

ajfoojoajorjor oo

7.5bp3MHA HA KHTKATA 23,20 0,84 |25,00 0,71 |-1,80 |-7,76  ]4,025 9,00 99,92

IIpu tecT ,,CKOK ABJZKHHA OT MACTO” PE3YJITATUTE OT HAYAJTHOTO U3MEPBAHE,
CBILIO NMOKa3Bar HapacTBaHe: X=206,8+7,66 cMm (Bxoxsaumwm naHuu), X=221,8+7,19
cM (M3XOMSIIM JaHHHW) M TO-BUCOKATa €MIIUPUYHA CTOMHOCT Ha t KpUTEpUAT Ha
CtrombHT OT TabMWYHATa My 3a CHOTBETHHS 00eM Ha m3Baakata: (t emp. 17,93>
2,78), 0. 0,05; df 4. [TomoOpsiBaHeTO HA B3pMBHATA CHJIA HA JOJIHA KPaWHUIIA NMa
CUJTHO BIIMSIHHE W 33 YCHBBPIIEHCTBAHETO HA TEXHUKATA HA M3ITBJIHEHNE Ha yaapa
,CMad” ¥ ,,cMad ¢ OTCKOK” W MPEIANOCTaBKa 3a M3TpakJIaHe Ha aTaKyBalll CTHJI Ha
urpa.

Pesynrtarute mnpu Ttect ,,CwiioBa H3APBLKIMBOCT’ CHIIO IOKAa3BaT
CTATUCTUYECKU 3HAYMMU PA3IUKU U Ca C YYBCTBUTEIHO MO-BUCOKU CTOMHOCTH B
kpaitHoTo u3MepBane: Cohen’s d = 5,908. Cpennure CTOWHOCTH TMOMAgaT B
unTepBana: X=182,40+0,8 cek., orueren npupacr d (55,8 cek.). Taka nonydyenure
pe3yJITaTh Ha ChCTE3aTENKUTE onaaaT B olleHKa ,,OTian4eH” .

YcraHoBeHa € CTAaTUCTHYECKAa 3HAYMMa paslidka B PE3yJITaTUTE OT TecTa
»] BBKABOCT HA PaMeHEH MOsIC U KUTKU” B Kpas Ha €KCIIEPUMEHTa C BHCOKa
rapanmmonHa BeposiTHocT P(t): 98,8% u Cohen’s d =1,9.

[ToctmxeHnusiTa Ha W3caeaBaHara rpyna B Tect ,,Cnpunm 20 m” B Kpas Ha
MpPWIOXKEHATa TMporpaMa ChINO ca ce moaoOpwin. B HadaimHOTO TecTupaHe

ChCTE3aTEJIKUTE MOKAa3BaT pe3yJTaTH B IPaHUIUTE Ha OLEHKA ,,MH. 100bp”, a B




Kpas TIOKa3BaT MPHUPACT C BUCOKa MpakTtuyecka ctoiHocT: Cohen’s d=1,7 cpennn
croitnocTy oT X=3,00+0,10 cek.

B nocnennuTe nBa Tecta, cnenududHU 3a criopTa 0aIMUHTOH: ,,/[6uicenue 6
4 wvevaa” w ,bwvp3una na Kumkama”, TpU CHCTE3ATEIKUTE HACTBHIIBAT
CTATUCTUYECKU 3HAYMMH PA3JIMKU MO OTHOIICHHE Ha WU3MEpPBAaHMs IMpPHU3HAK, 32
KOeTO chIuM OT Koedurnenta Ha KoeH, crorBeTHO: 2,07 32 mecm Ne6 n 4,02 — 3a
mecm Ne7 1 I0-BUCOKATa eMIIMpPUYHA CTOMHOCT Ha KpuTepus Ha CTioabHT t - 6,04;
9,00 cpaBHeHa ¢ KpUTHYHATa 32 ChOTBETHATA M3BajKa. Pa3inukure MexXIy ABETE
M3CJIeIBAHUS Ca CTATUCTUYECKH IOCTOBEPHU C rapaHIIMOHHA BeposATHOCT P(t) 99,6;
99,9%.

[TokazanuTe W3XONAIIM JAHHM Ha CBCTE3aTEJIKUTE Cca TOBEYE OT
3a/I0BOJIUTEJIHA, C BHCOKA TapaHIMOHHA BEPOSTHOCT IO BCUYKH H3CJIC/IBAaHU
nokasarenu. OmnpeneneHo KauecTBOTO Obp3WHa (CTapToOBa), M3MEpPEHA C TECT:
»wCnpunm 20 m” ce NOBIYSABAa HAN-TPYIHO HA MPOMEHU, UMAWKHU MPEABU] MOJIA,
UHIAVBUYATHUTE Pa3Iudusl, TOAUHUTE U CIOPTHUS CTaXK HAa ChCTE3aTENIKUTE. 3a
CMETKA Ha TOBA, MOCTUTHATUTE PE3yATATUTE B TeCT ,,/[euncenue ¢ 4 wevaa”,
nokaszares 3a crnenuduyHata Obp3uHa B KOPTa, ca c€ MOAOOPUIN 3HAYUTETHO U
UMaT BHUCOKa TMPaKTUYECKa CTOMHOCT 3a YCBHBBPIICHCTBAHE TEXHUKATa Ha
MPUJBUKBAHE, PECIIEKTUBHO — U Ha yAapuTe (0O0CKT Ha M3CJIeABAHE B CIICBAIIIMS
aHaJIN3).

JlokazaHo € BIMSHUETO HAa B3PUBHA CHJIA B TOPHU U JIOJTHU KpalHUIIU: (TECTOBE
Nel u Ne2), kato pakTop 3a mogoOpsiBaHe B TEXHUKATA HA U3I'bJIHEHHUE HA yJIapUTE
HaJ TJIaBa U TEXHHWKATa Ha TpUABWXKBaHE B koprta. [lopamu Te3um mnpuyumHw,
cMsATame, 4e MOCTUTHATUST MPUPACT B U3XOJAHUTE Pe3yJITaTU € 3HaK 3a Jo0para
MeToauKka Ha padbota. OTyuTaMe, ye B JOCETAIHUTE TPEHUPOBBUHH IPOrpaMu
paboTara 3a CHJIOBAa U3JIPHKIMUBOCT (KOpEMHA U TphOHA MYyCKyJarypa) € ciiabo
3acernata. bazupaiiku ce Ha moo0OpeHusITa B pe3yITaTUTE OT TO3U MOoKa3aTe (TeCT
Ne3) u HacThIMIIMTE IPYTH TOJIOKUTEITHNA TPOMEHH, OTHACSIIIH CE JI0 U3ITBIIHCHHE
B TEXHUKATa HA YyJapuUTe Ha CHCTE3aTEIKUTE, OE3CIOPHO IIe MPOABIHKUM Ja

ONTHUMH3MpaMe TPEHUPOBBYHATA CH PabdOTa U B Ta3H MOCOKA.
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I11. 3. Ananu3 pe3yararure oT TecroBa Oarepus ,,b” - OHOMexaHMYHU

NMOKa3aTeJu ¥ TEXHUYECKA MOATOTBEHOCT B Kpasi HA eKCllepuMeHTa

a) Tabmuna 3.17 - CpaBHuTesleH aHaau3 Ha nokaszarena ,,CKOPOCT” -

KM/4 HA yIapuTe B HA4aJI0TO M KPasi HA eKCIepuMeHTa

[Ipu anmanu3a Ha ganHuTe OT Tabnuna 3.17 ce 3abens3Ba, 4ye MpH TPU OT
TectoBete: ,HMzmeziane om @opxeno”, ,Hzmeznane om Oevpxed” u

» CKkbeasane om Dopxend” Ma 3HAYMTEJIEH PUPACT IO U3CIIECABAHUS MTPU3HAK

,,ckopoct”. TTokasaren 3a ToBa € KoeuienTsT Ha Koen: (0,5=0,8), cboTBETHO:

0,764 3a mecm Ne8; 0,789 3a mecm Ne9 u 0,590 3a mecm Nel(). Kputepusar Ha
CTIOOBHT - t € ¢ Mo-BUCOKa eMIupuyiHa cToitHocT: (5,40; 5,58; 4,17), cpaBHeHa ¢
KpUTHUYHATA 3a ChOTBETHATa M3Baaka — 2,01. Paznukure Mexay ABETE Tpynu ca
CTaTUCTUYECKH JOCTOBEPHU C rapaHIimoHHa BeposTHOCT P(t) 99,9-100%.
Tab6auna 3.17
Pezynmamu om nposedenomo mecmupane 8 HAUAIOMO U 8 KPASL HA

excnepumenmannama paboma, noxazamen ,, CKOPOCT **

I u3caensane | II usciaeaBane IIpupacTt Ha pe3yJTaTUTE
Ne Tecr, ITokazaTes | n i s, % s, d d% Cog]en t P (1)
8.13T_@PX 50 | 155,06 | 19,51 | 171,94 | 20,01 | -16,88 | -10,89 | 0,764 | 5,40 | 100,00
9.13T _OBPX 50 | 159,74 | 20,97 | 177,08 | 19,40 | -17,34 | -10,86 | 0,789 | 5,58 | 100,00
10.CKC_@PX 50 | 115,52 | 14,81 | 126,88 | 18,26 | -11,36 | -9,83 | 0,590 | 4,17 99,99

11.CKC_OBPX 50 | 128,70 | 20,29 | 146,30 | 23,32 | -17,60 | -13,68 | 1,431 | 10,12 | 100,00
12.CMAY_®PX 50 | 168,74 | 18,26 | 199,60 | 17,52 | -30,86 | -18,29 | 2,226 | 15,74 | 100,00
13.CMAY OBPX |50 18588 | 17,17 | 200,62 | 21,34 | -14,74 | -793 | 1,039 | 7,35 | 100,00
14.CMAY OTCK |50 180,04 | 14,94 | 198,40 | 13,40 | -18,36 | -10,20 | 1,357 | 9,60 | 100,00

[Ipu ocrananute 4eTHUpH TECTa, MPUPACTHT HA TOKaszaTens ,,CKOPOCT € C
rofisim edext (Cohen’s d > 0,8), a rapanmuonnara BepositHocT P(t)=100%,
JI0Ka3aBa CTaTUCTUYECKATa 3HAYUMOCT Ha Pe3yJITaTUTE.

[To-rosiiM WHTEpEC 3a HAC MpEACTaBisiBa MPOCIEASIBAHETO HAa MPOMEHUTE B
CKOpOCTTa Ha yaapa ,,CMa4” U HETOBUTE MIPOU3BOAHU: mecmoese NeNe 12, 13 u 14.
Haii-chiiecTBeH mpupacT OT Ta3u rpyna (M OT BCUUKU U3CJIeIBaHU MTOKA3aTelNu) ca
OTYETEHU OT ChCTE3ATEIKUTE MPU U3MEPBAHE HA CKOPOCTTA Ha yJlapa MNpHU TeCT
Nel2: ,,Cmau om @opxend”, che cpeaun croitnoctr or X=199,6+17,7 km/4. npu

KpaliHOTO W3MEPBAHE.



MakcumanHara JOCTHTHaTa CKOpPOCT Ha yAapuTre OT rIpynara“cmay’ B
KpaiHOTO M3MEpBaHEe Ha eKcrepuMeHTaimHarta rpymna e: X max=230 - 248 km/u.
Bbnpekn 3HaYMTENHOTO MNOAOOpSBaHE HAa CKOPOCTTa Ha yJapa, pe3yiaTaTHTe
OTHOBO Ca HHCKH, CPAaBHEHHU C IOCTUTHATUTE OT MPEICTABUTEIIKUTE HA CBETOBHHUSI
xeHckn enuT: X max= 343 km/u — 372 xm/u. Cuutame, 4ye e(eKThT OT
BB3JICHCTBUETO Ha MPHIOKEHATa METOAMKa € M00Bp, HO HEAOCTaThueH 3a
MaKCHUMAaJIHO MPHUOJIMKABaHE JI0 MapaMEeTpUTe Ha elMTHaTta 0aAMUHTOHHMCTKA B
cBeToBeH Mamad. Otuntame U (pakTa, 4e eKCriepuMeHTAIHATA IPYyIIa, BBIIPEKH, Ye
ca eJIMTHU ChCTe3aTeNKu (3a bbarapus), He ce 3aHMMaBaT MPOPECUOHAIHO ChC
copT. ['onumHUAT 00eM Ha TPEHUPOBBUYHHUTE BB3ACUCTBUSA € 3HAUYUTEIHO IO-
MaJbK, CPABHEH C TO3H Ha CBETOBHHUS enuT. [lopanu Te3m npuunHu, cMsaTame, 4e B
MO-IBJITOCPOYEH IIaH Pe3yJTaTUTE 1IE MPOABIKAT J1a CE NOJA00PSIBAT MOCTENEHHO
U YCTOWYMBO, a TJlaBHA 1€l Ha TMOATOTOBKara Ie ObJe pa3BUBaHE Ha
MOTEHI[MAIHUTE BBb3MOXHOCTH Ha CbCTE3aTEIKUTE U NpUOIMKABaHE [0
pealn3upaHoOTo OT Hail-1oOpHUTe B CBETA.

0) Tabumua 3.18 - CpaBHuTe/IeH aHAJU3 HA IOKa3artea ,,CH/IA” na ynapa

IPH TbPBOTO U BTOPOTO M3CJIeIBaHe

Ta6auua 3.18
Pesynmamu no nokazamen ,,CHJIA” na yoapa, peanuzupanu npu nbpeomo u

8MOPOMO U3CNIe08AHE

I m3caenBane | 1l uscaenBane IIpupacT Ha pe3yJraTurte

e Tect, Hokazater "Tx s | X% | s d | d% |Cohend T | P

8.13T_@PX 50 | 18,92 | 1,35 | 20,22 | 1,20 -1,30 | -6,87 | 0,797 | 5,63 | 100,00
9.13T_OBPX 50| 17,86 | 1,39 | 20,08 | 1,37 -2,22 |-12,43| 1,850 | 13,08 | 100,00
10.CKC_®PX 50 | 1480 | 0,78 | 1584 | 1,08 -1,04 |-7,03| 1,074 | 7,60 | 100,00
11.CKC_OBPX 50 | 14,68 | 0,79 | 16,24 | 1,62 -1,56 |-10,63| 1,013 | 7,16 | 100,00
12.CMAY_®PX 50 | 18,08 | 198 | 21,32 | 2,24 -3,24 |-17,92| 1,714 | 12,12 | 100,00
13.CMAY_OBPX 50| 19,16 | 1,83 | 22,92 | 2,26 -3,76 |-19,62| 2,392 | 16,91 | 100,00
14.CMAY_OTCKOK 50 | 18,70 | 1,36 | 21,68 | 1,30 -2,98 |-15,94| 1,912 | 13,52 | 100,00

B HawanoTo Ha ekcriepMMEHTaaHaTa padoTa M3CIEABAHUTE CHhCTE3aTEIKH Ca
HAHACAIIM yAap IO IEPOTO C MpHIOXKeHa cuia, cpeano: X =14,68 — 19,16 N,
n3Mepena B tectoBe Nell ,,Ckwvcasane om oevpxeo” n tect Nel3d ,.Cmau om
06vpxed*, I1pu u3xoasMTe pe3yiTaTu ce HabJtoaBa MOBUILIABAHE HA CPEIHUTE

CTOMHOCTH 110 BCHYKH IIOKa3aTeaH, KOUTO Bapupar or X= 15,84 — 22 927N,



OTYETEHU MNpU TECTOBE ,,CKbCcagane om popxeno, ,,Cmau om 06vpxeo*.

IMoka3zaren 3a 3nauum npupact e koeduimenTsT Ha Koen: (0,5=0,8), choTBETHO:

0,797 3a tect Ne8. [1pu Bcuuku octananu tectoBe (Cohen’s d > 0,8), koeTo roBopu
3a eonam npupact Ha pesynrarure. Kputepust Ha CTIOOBHT - t € ¢ MO-BUCOKA
eMmupu4Ha cTolHocT: t emp 5,63 — 16,91 > 2,01, nmpu paBHUIIE HA 3HAYHUMOCT: O
0,05 u crenen Ha cBobOoma df = 49. Pasnukute MexAy [ABETe Tpymu ca
CTaTUCTUYECKHU JOCTOBEPHU C rapaHiimoHHa BepoaTHocT P(t) =100%.

Ha cnenBamara ¢urypa e n3o0paseHa 3aBHCUMOCTTa MKy MTOKA3aTEIUTe

,»CKOPOCT* M ,,cHJIa“, B HAYAJIOTO U B Kpas Ha U3CJICABAHETO.

CM_OBPX
CM_®PX
CM_OTCKOK
U3T_OBPX
H3T_®PX
CKC_OBPX
CKC_®PX

B Ckopoct_1 Cuaa_1 ®Ckopoct_2 HECuaa_2

®ur. 3.22. 3asucumocm medncoy noxazamenu ,,ckopocm’’ u ,,cuna’”’ Ha yoapa
npu NbPEOMO U BMOPOMO U3CTIe08AHE

Ha ¢ur. 3.22 ce 3abens3Ba miaBHO HapacTBaHE HAa CKOPOCTTAa Ha yjaapa,
YCIIOPEAHO C MPUJIOKEHA CUjia KbM Hero. MakcuMaliHaTa JOCTUTHATa CKOPOCT OT
CBhCTE3aTEIIKUTE CE IBMKHU B TpaHuli OT 145 — 225 KM/4 Npy BXOJSAIIUTE TAHHUA U
ot 160 — 248 xM/u kpas Ha uscneaBanero. [Ipunoxenara cuna X max Bapupa oT
16 — 23 N B Hauanoto — A0 18 — 24 N npu nocnegnute n3meppanus. C Hail-HUCKA
CKOpPOCT M NPWIOKEHA CHJIAa U TMPU JIBET€ HU3CIEABAHUS € PErHCTpHpaHa MpHU
TeXHUYECKU eneMeHT ,,CkbesiBaHe (opxeHa , cboTBeTHO 145 kM/u, 16 N —
Bxomam gaHHu U 160 kM/u, 18 N — m3xomsamu manau. ChbCTE3aTENKUTE ca
MOKa3aJIi MaKCUMajHa CKOPOCT W TpuiiokeHa cwia: X max = 225 km/4, 23 N B
HayajgHOTO Tectupane u 248 km/4, 24 N npu tect Ne 13 —,,Cmau ot oBBpXea‘ cies
TPEHUpPOBBYHATA Mporpama. BbOpeku mnpupacta W 1O JBaTa MOKA3aTENH:
»CKOpOCT® M ,cuia“ 3a BCHYKM HW3CJIEABAHU YJlapu, YYaCTHUUYKHUTE B

eKCIIepMMEHTalIHaTa paboTa ca ¢ pe3yJdTaTH, Jajged OT mocTurHatute 372 km/4



CKOpPOCT Ha CMad, U3MEPEH B O(DHIMAIHO CHCTE3aHHE HA CHCTE3ATEIKUTE OT
CBETOBHHUSI J>KCHCKHM €JIUT. BB3HHUKBAT BBIPOCH 3a ThPCEHE HAa HWHOBATHUBHHU
TPEHUPOBBYHU BH3JACHCTBHUS, ONTUMATHOTO UM IIPHUJIaraHe U HHTCH3U(HUINPaHe, C
1[eJ1 JOCTUTaHE 10 MOJIeIa Ha UTpa Ha CBETOBHMUS )KEHCKH €JIUT.

B) CpaBuuTesieH aHaau3 Ha mnokasarea L JIPEIIU3HOCT” na

TEeXHUYECKHUTE eJIeMEHTH B HAYAJIOTO M B KPasi HA eKCIePpUMEHTAa

3a ycTaHOBSBaHEC Ha HACTBIWJIMUTE IIPOMEHH B JBETE H3CIEIBAHUS IO
noKazarel ,,[IPEIU3HOCT” Ha TEXHUYECKUTE CJIEMEHTH € U3I0JI3BaH | KpUTEpUAT Ha
CriogbHT 3a 3aBUCMMU W3Bajku. I[lomydenute pesyiaratd npu oOpaboTka Ha
MAHHUTE ca IoKa3aHu B Tadiwuia 3.19.

Taoauna 3.19
Pesynmamu - nvpeo u émopo uzcnedsarne no nokazamei ,, npeyu3Hocm’”’ Ha

mexHuveckume eiemenmu

Ne Teer, ) I Pic.ne)maﬂe I n_sc.ne)maﬂe IIpupact }c[;) Eg:lynTaTnTe
Iokasaren X1 | S X2 | S2 d d% q t [P

8.13T_@PX 50| 22,40 | 1,52 | 27,00 | 0,71 | -4,60 | -20,54 | 4,034 | 9,02 | 99,92
9.13T_OBPX 50| 21,60 | 1,95 | 27,40 | 0,89 | -5,80 | -26,85 | 4,448 | 9,95 | 99,94
10.CKC_@PX 50| 22,00 | 2,35 | 27,20 | 1,30 | -5,20 | -23,64 | 2,907 | 6,50 | 99,71
11.CKC_OBPX |50 21,40 | 1,14 | 27,00 | 1,41 |-5,60|-26,17 | 3,083 | 6,89 | 99,77
12.CMAY_®PX |50 23,00 | 1,00 | 27,80 | 0,84 | -4,80|-20,87 | 3,681 | 8,23 | 99,88
13.CMAY_OBPX|50| 20,60 | 1,52 | 27,20 | 1,10 | -6,60 | -32,04 | 5,789 12,94 99,98
14.CMAY_OTCK|50| 17,60 | 2,70 | 26,20 | 0,84 | -8,60 | -48,86 | 4,412 | 9,86 | 99,94

AHanu3bT MO MOKa3aTeInuTe pa3KpuBa, Y€ MPU MIHPBOHAYATHUTE U3MEPBAHUS
CpEIHUTE CTOMHOCTH ca Bapupanu or X= 17,6 — 23 Touku. B kpas Ha nmpuiIo)KeHaTa
METOJUKA, ChCTE3aTEIIKUTE Ca PETHMCTPUPAIM CPEIHM CTOMHOCTH OT X= 26,20 —
27,80 Touku. 3abemnsi3Ba ce YCTOWYMBOCT HA pPE3yJITaTUTE MPU CpPaBHSIBAHE HA
CpPEIHUTE CTOMHOCTH BHB BTOPOTO H3CIIECBAaHE. YCTAHOBEH € TOJIIM MPHPACT
moj00peHa Mpenu3HOCT Ha ynapuTe. Jloka3aTencTBo 3a TOBa € KOSPHUIICHTHT Ha
Koen (Cohen’s d > 0,8) mpu Bcuuku TecToBe. JloCTUrHATaTa rapaHIMOHHA
BepositHocT P(t) > 95% e uHmukaTtop 3a cCTaTHUCTHYECKaTa 3HAYUMOCT Ha

pe3yJITaTuTe.
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Ha cnenpamara ¢urypa e m300pa3eHO MOCTUTHATOTO HWUBO HA TOYHOCT HA

YIAapUTEC 3a BCAKA CbCTC3ATCIIKA, U3PA3CHO B ITPOLICHTH, IIPpU ABCTC TCCTUPAHUI.

9 % 9194 93%
73008 700B7% 100000 L 1% o

H Bxoasiu

. HN3xopsamm
M.M. E.T. M.Y. J.C H.M".

®ur. 3.23. CpasHumennu 0aHHU NPU NBPEO U BMOPO UZCTIE08AHE NO NOKA3AME]L

, npeyusnocm”’ Ha mexHuyeckume eieMeHmu, peanusupaHu om omoeaHume

cvemesamenku (6 npoyenmu)

B HavanoTro Ha eKClepUMEHTa ChCTE3ATEIIKUTE Ca MOCTUTHAIM PEe3YyJITaTH B
rpaHuuTe ot 67 — 73%, KOUTO criopes olleHbYHaTa TabyMIla OTTOBAPST Ha OIEHKA
,»l00Bp*‘. B kpas Ha uzcnensanetro EI' e qocTrrHana npeny3HOCT Ha yAapuTe OT
87 —93%. ChcTe3arenkara ¢ Hail-HUCKHU Pe3yJITaTy IPH BXOASIIUTE TecToBe: 67%
— 1. 1. uMa Hail-BHCOK NpHpAcT TIpH BTOPOTO M3MepBaHe — 93%. ChHIiIacHO
OIICHbYHATA CKaJIa, OTYUTAME OTJIMYHO MOI00psiBaHE HA TOYHOCTTA HA yJapa Ipu
BCUYKHU ChCTE3aTEIKU B Kpasi Ha MpUJI0KeHaTa Iporpama.

Ha ¢urypa 3.24 e nokazaHo nojoOpeHHETO B TOUHOCTTA HA yAapUTE TIPEau U

ciel mpoBeJeHaTa nmporpama.

| 89% 91% 90% 89% 92% 90% 87%

T 74% 72% 73% 71% 76% 68% 5806 H3zxoasimu
' ' ' ' ' ' Bxoasimu
& & & & & &
) Nd ) N ® N $
7 S 7 Cr / @ 7 / °
@ & & © ol ™

®ur. 3.24. Cpasnumennu OaGHHU NPU NBPBO U BMOPO U3CAE08AHE NO
nokazamen ,,NPeyu3HoCm’’ HaA MeXHUYeCKume eiemeHmu (6 npoyenmu)
HabmromaBa ce mojaokuTenHa TMHAMHUKA 110 BCHUKHUTE ceieM nokasaress. Haii-
OTYETJIUBO ce€ 3a0esisA3Ba MPU TEXHUYECKU €JIeMEHT ,,CMau ¢ OTCKOK®, IPU KOUTO

ot croitHoct 58% HapactBa Ha 87%. Ha mnpaktuka, ToBa € yAapbT, KONTO



ChCTE3aTEIKUTEe HE W3MoJ3Baxa B uUrpoBa obOctaHoBka. HeobOxomumo 6Oe
IieJIeHacOYeHa paboTa 3a pa3yyaBaHEe M YChBBPIICHCTBaHETO My. [1og00peHueTo
ot 29% u pobmmkaBaHe MaKCUMAIHO O CTOWHOCTUTE HA OCTAHAIHWTE BUIOBE

yJIapH € SICeH Oelier 3a mpakTuieckara CTOMHOCT B METOIMKAaTa Ha paboTa.

I11. 6. 3aBuUcUMOCTH MeKIY M3CIEABAHUTE MOKA3ATEIM M0 TECTOBU 0aTepuu

B Kpast HA €EKCIICPUMEHTA

I11. 6.1. KopesannmoHHa 3aBUCHUMOCT MKy TeCTOBeTe 3a (pU3N4eCcKn
MOKAa3aTesu

Ha durypa 3.25 e mnpencraBeH KOpENallMOHHO-CTPYKTYPEH MOJIeNl Ha
B3aUMOBPB3KUTE MEXAYy (pu3mueckute KauectBa. llpu aHanm3a Ha JaHHUTE ce
3a0es13Ba, ye BPh3KUTE OT HAaUaJTHUTE U3MEPBaHMUsI ca Ce 3aMa3muin, HO ¥ 3aCHUJIHIIN.
B HauamoTo Ha ekcrnepuMeHTa, KOpeJlauuUTe ca OWIIM YMEPEHH W 3HAYUTEIHH
(ITpunoxxenne 11), mokaTo B Kpas Ha H3CIEABAHETO, IOJ BIMSHUETO Ha
MpWIOKEHaTa MporpaMa ce HaO0oJaBaT TOBEYE 3HAYUTEIIHM M TOJIEMU
B3auMOBpB3KU. (IIpunoxxenne 12). ToBa ce mposiBsiBa NpU BCUYKH MOKA3ATENH.
Januute, Hanpumep 3a TecT Nel , XBbpJiiHe Ha IUIbTHA TONKA* 1 TecT No7
,,BbpP3HMHA HAa KUTKATA*, TbPBOHAYAIHO ca Kopeiupapy 3naunTeHo (r=0,527),

JIOKATO MPHU BTOPOTO U3cienBaHe OenexaT rojasama 3asucumoct (r=0,887).
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B MCTOJMUKATa Ha pa60Ta ca BKJIIOYEHH TOJIIM 00eM OT cpeacrea 3a
YCBBBPUICHCTBAHC HMMCHHO HA B3pHUBHATa CHIIA H 6’bp3HHaTa Ha TOpPHHUTC
KpaﬁHHHI/I. CMHTaMe, gyc TOoBa <€ OCHOBHATa IIpyuiMHA 3a IIOCTUIHATUTC

nonoxutesnu pesynratu (dur.3.25).

,887 ,883

Tect 2

CKoOK a-Ha

,676

Tect 6 Tect 3

4 nLroJa \ 854 \
,988

CunoBa u3ip.

®@ur. 3.25. Kopenayuonno-cmpykmypen Mmooel HA B3aUMOBPBIKUME MeHCOY
Qusuueckume Kkawecmea (Camo 3HAYUMENHU U 20JleMU, CIAMUCMUYECcKU 3HAYUMU

Koeghuyuenmu Ha Kopenayus)

Nutepec 3a Hac mpeACTaBiIsBAT HOBUTE 3aBUCUMOCTH MPH BTOPOTO
n3cnenasane. Tosa ca: Mexay Tect Nel |, XBbpJisiHe HA IUIBTHA TONKA® U TecT Ne3
,CHJI0Ba M3APBKIMBOCT®, KOUTO Kopenupar B roJsima crereH: (r=0,824).
[TogoOpsiBaHeTo Ha cujaTa W CTa0WIM3AIUsATa Ha TMOsSCHATa MYCKyJarypa
€CTECTBEHO BJIMSC HA JIBUKEHUETO B TPYIA U TOPHUTE KPAHHULIU, TIPU XBBPIISTHETO
Ha IUThTHATA TOIKA, C KOETO ThJIKYBAaME rojisiMmata 3aBucuMoct. I1o chiara joruka
ce o0pa3yBa U Kopeaius MeXIy ,CKOK AbJKUHAY U ,,CHI10BA U3IPbKIUBOCT
—1=0,766. OTKpuBaMe HOBA 3aBUCUMOCT Mexk a1y TecT Ned (ImoKa3aTessT, i3MepBall]
I'bBKAaBOCTTAa HA paMEHHUS MOsAC U KUTKU) U TecT Nel ,, XBbpJisHe HA IJIbTHA
Tonka®“. [Ipennonarame, ye yBeiMueHaTa aMIUINTYa Ha JIBH)KCHHE B pAMEHHUTE

CTaBU U CWJIOBUAT KOMIIOHEHT Ca MPUYMHA 3@ PErUCTPUPAHATa roJasiMa Kopenarus



—1=0,765.

Ha O6a3ara Ha mnomydyeHuTe pe3ynTaTd W TEHACHIMSITa B H3MEHEHHSTA
(3acuyBaHETO) HAa BPB3KUTE, KAKTO M HAapacTBAHETO Ha Opos UM, MOXEM Ja
TBBPAUM, 4Y€ NPUIIOKEHATa ETHOTOJMIIHA METOJMKa Ha paboTa € oKa3aia

IMOJIOKUTCIIHO BJIMAHHUC BBPXY ITOKA3ATCIIUTC 3a (1)I/I3I/I‘I€CK3 IIOATrO0TOBKA.

1. 6.2. 3aBucumocTn mexkay ¢usudecknre kadecta (PK) mn
TexHuyeckure ymenus (TY) B kpasi Ha ekcniepuMeHTa
Jannute, npeacraBenu B [Ipunoxenus Nel2 u Nel3 nokassar, ye TeHAECHIMATA
3a TOBUILABAHE HA CHJIATA HA CHILIECTBYBAIIM 3aBUCUMOCTH CE€ 3ala3Ba.
O06o00111eHNTE JaHHU ca MpeJcTaBeHu B Tabnuna 3.21
Tabumuna 3.21
Yemanosenu sasucumocmu medicoy guzuueckume xavecmea (OK) u

mexuuueckume ymenus (1Y) 6 kpas na excnepumenma (8 6poii)

ITokazarenu KopenanunoHHa 3aBUCMMOCT MEXJ1y MTOKa3aTelu
[TppBO M3CHEIBaHE Bropo n3cnensane
OKuTY 3HAYUTENIHU | TOJIEMHU 3HAYUTENIHU | TOJIEMU | MHOTO TrOJIEMHU
15 10 10 27 8

[Ipu HavwaTHWTE U3MEPBAaHUS HE ce HAOII0IaBaT MHOTO TOJIEMH 3aBUCHMOCTH,
JIOKaTO B Kpas Ha eKCIepUMEHTa 3a0eis3BaMe oceM Ha Opoil MHOTO TroJIeMHu
KOpEJIally MEXIY CICAHUTE MOKA3ATEIIN:

» Tect Nel ,,XBbpJisiHe Ha ILTBTHA TONMKA® M IMOKa3aTEIUTE, W3MEPBAIIH
CKOpPOCTTa U MPUJIOKEHATA CHJIA HA CMaya — YETUPHU MHOTO TOJIEMU 3aBUCUMOCTH:
(r=0,921 — 0,949);

» Tect No7 ,Bbp3MHa Ha KHTKATAa* U CKOPOCTHO-CUJIOBHTE H3CJICIBAHH
KOMITOHCHTH TIpU YJapuTe — JIBe MHOTO TosieMu Bpb3ku: (r=0,973; 0,994);

» Tect Ne3 , CuytoBa H3APBKJIMBOCT U MIOKA3aTEIUTE 32 CKOPOCT U CUJjla Ha
yIapuTe — €IHa MHOro rojsiMa 3aBucumocT: =0,924, mer ronemMu Hu 1BE
3HAYUTEIIHU KOpEJalnHu.

» Tect No6 ,,/IBM:KeHHE B YeTHPUTE BI'bJa HA KOPTA* U CKOPOCTTA HAa CMaJa

— eIHa MHOT0 roigMa 3asucuMoct: =0,923.
33



BSaI/IMOBp’bBKaTa MCKAY OTACIHUTC CTPAHHW Ha IIOATOTOBKATa € JJOKa3aHa.
PC3YJ'IT3,TI/ITC OT HAIUTC JAaHHU I'O IIOTBBPKAABAT, HO U JOKAa3BAT G(I)GKTI/IBHOCTTa

Ha MPpUJIOKCHATa MCTOUKA.

I11. 6.3. 3aBUCUMOCT MeKIY TEXHUYECKHUTE MOKA3ATeN
[Ipn ananu3a Ha BXOASIIMTE JaHHU Oe€ IMOJYEpTaHA BHCOKATa KOpeJalus
MEXK]y TEeXHHYEeCKHUTEe YMEHMs, TOpaJh CXOJCTBOTO B U3MBJIHCHUETO Ha
TeXHUKaTa Ha TpuTe OCHOBHM atakyBamm ynaapu. (Ilpunoxenuwe 11).
N3cneaBannte B3aMOBPB3KH MEXKIY OTIEIHUTE IMOKA3aTeNd — ,,JIPELIM3HOCT,
,,CKOpOCT* ¥ ,,clia“ Ha yJAapuTe B Kpasi Ha eKCIepUMEHTaIHaTa padoTa 3ama3BaT
yCTaHOBEHATa TEHJICHIIMS 3a yBEJIMYaBaHE CUJIaTa Ha Kopenauuute. [Ipu BTOpoTo
m3cnensane (IIpunoxkenne 12) ce HaOmomaBaT CIEIHUTE MHOTO TOJIEMU
3aBUCUMOCTH, KOUTO TIPU BXOASNIUTE JaHHU HE ce OTKpuBaT. OCHOBHO, TOBa ca
KOpealuuy MeX/1y KOMIIOHEHTUTE Ha yaapa ,,cMau*:
» Tect Nel2.2 ,,CkopocT Ha ¢opxeHaA cMad®* U CHIOBHAT
KOMITOHEHT TpH 3a0uB OT 0BBpxen (TecT Nel3.3) — eqna MHOTO royisima
3aBUCUMOCT: =0,987, KaKTO U ChC CKOPOCTHO-CUJIOBUTE KOMIIOHEHTH
mpu cMad ¢ OTcKOK — TecT Nel4.2 u Ne 14.3 — nBe MHOro rosemu
3aBucumoctu: r=0,977; 0,989.
» Tect Nel2.1 ,,IIpeunsnoct gopxena cmau® u trectope Nel3.1
(mperu3HOCT OoBbpxea cMau), Nel4.1 (mperu3HoCT cMad C OTCKOK) CH
B3auMoOJIeicTBaT choTBEeTHO C: 1=0,992; 0,976.
» UeTnpu 3aBUCUMOCTH MEKTy CKOPOCTHO-CHIIOBUTE TTapaMeTPH
Ha TpuTe Buaa 3abuB (popxennm, oBspxen U ¢ oTckok): r=0,909 —
0,998.
B 3akiroueHne Ha HanpaBEeHUTE aHAIM3M 3a KOpEJallMOHHU 3aBUCHUMOCTH B
Kpas Ha eKCTIepUMEHTalTHaTa paboTa yCTaHOBSBAME:
v’ B3aMOBDPB3KUTE MEXIY H3CICIBAHMTE TPU KOMIIOHEHTa HapacTBaT OT
YMEpPEHHU Y 3HAUYUTEIIHA KbM 3HAYUTEIHU — FOJIEMU U MHOT'O T'OJIEMH 3aBUCUMOCTH;
v/ 3acuiiBa ce He caMo CTENEHTa Ha 3aBUCHMOCT, a M OPOST Ha BPH3KHUTE — Hali-
CUJIHO TPOJIMYaBa MEXK]y IMOKa3aTeJIuTe OT TecToBa Oarepus ,,A“ — ¢uznuecka

MOATOTBEHOCT W TecTtoBa Oarepus ,b* — TtexHumuecka moarorseHoct. OT



H3CJICAOBATCIICKA TJICAHA TOYKa TC3U JdaHHH Ca KOHKPCTHHU HACOKH 3a IIPAKTHUKO-
IMPUII0KHATA CTOMHOCT Ha e(l)eKTI/IBHOCTTa Ha MCTOAUKATA 3a YCbBBPIICHCTBAHC HA

aTaKkyBalllUTE yJ1apy Ha ChbCTE3ATEIKUTE.

II1. 7. CpaBHHUTe/IEH AaHAJIN3 HA CTIJIA HA UTPAa, UTPOBHUTE MOKA3ATEJIH 110
KpUTepuu:  ,MPeMMYNIeCTBEHO  M3MbJHEHHe*,  ,,CAHTYPHOCT’ H

»P€3YJTATHOCT” HA yJapHuTe B KPasi HA eKCIePUMEHTAa

I11. 7.1. CpaBHuTesleH aHaau3 Ha cTwjia Ha urpa Ha EI' B kpas Ha

eKCIlepUMEeHTAJIHATa padoTa

Hait-ronsim wuHTEpec 3a HAC MOPEACTaBISIBA CPABHEHHUETO HA CPEIHUTE
CTOMHOCTH U Ie(PUHUPAHETO HA IPOMEHUTE B CTUJIA HA UTPA HA OAIMUHTOHUCTKHUTE

IIPC3 BTOPHUA CbCTC3aTCIICH MAKPOLUKBJI, ITPCACTABCHO B Ta6n1/1ua 3.23.

Tadoaununa 3.23
Cpasnumenen ananuz na oanHume 3a EI" na yoapu no epynu - Hauano u kpaii Ha

eKcnepumenma

I uzcnensane | II u3caenBane IIpupacr Ha pe3yaraTure

- 3 =
owmsarer 1N 0] & | X2 ] S | d | d% |Cohend| T | P (1)

3amuTHH yaapu 2012645 | 21,24 | 19,15 | 19,34 |-7,30|-27,60| 1,295 |5,79/100,00

AraxkyBamu ynapu (30| 16,10 | 12,83 | 22,27 | 13,74 | 6,17 | 38,30 | 1,562 |8,55|100,00

Heyrpaauu ynapu (25| 18,64 | 22,77 | 23,36 | 21,67 | 4,72 | 25,32 | 1,355 |6,78|100,00

[Tpu ananuza Ha gaHHUTE OT TabnuIa 3.23 ce 3a0ens3Ba, 4e NPy BCUUKHU TPHU OT
€ €

MOKa3aTenure: ,3awumnu yoapu*, , Amaxysawu yoapu*, ,, Heympannu yoapu “

MMa IPaKTHUYECKU MIPUPACT Ha pe3yaTaTUTE ¢ roJisiM eekr. [lokaszaren 3a ToBa €

koedurentsT Ha Koen: (Han 0,8), chorBetHO: 1, 295 3a rpynara ot ,,3awumnu

yoapu‘; 1, 562 3a rpyna ,,Amaxysawiu yoapu* v 1, 355 3a rpyna ,, Heympannu
yoapu . Kputepust Ha CTIOABHT - t € C M0-BUCOKA eMIIUPUYHA CTOMHOCT: (5,79;
8,55; 6,78), cpaBHEHa ¢ KpUTUYHATA 3a ChOTBeTHaTa m3Bajka — 2,09; 2,06; 2, 04.
Paznukute mMexay JIBEeTe rpynu ca CTaTUCTUYECKH JOCTOBEPHH C TrapaHIIMOHHA

BeposTHOCT P(t) 100%. 35



Or IMPaKTHU4YCCKa I'JIC/;lHa TO4YKA, TC3U IIPOMCHHU B CPCIHUTC CTOMHOCTHU BOOAT OO

neduHUpaHe HAa HOB CTUJI HA UTpa MpH cbere3arenkute (¢ur. 3.25).

IIvpBo u3ciensane MW Bropo uscienBane

3amuren

Basancupan

ATtakyBaig

®@ur. 3.25. Cpasnenue Ha cmuniogeme Ha ucpa npu NbPEOMO U 8MOPOMO
uscneosame (6 npoyenmu)

VYcraHoBsBamMe, Y€ B HAYAJIOTO HAa EKCHEPUMEHTAa ChCTE3aTEIKUTE ca
JEMOHCTpUpAIN 3allUTEH CTUJ HA Wrpa, a B Kpas — MPEIUMHO AaTaKyBall.
Hamaparennute paeiictBusi ca ce noBummiin ¢ 5%, AOKATO OTOPAHUTEITHUTE
Oenexxar mnoHmwkeHue ¢ 9%. Oruumtame W yBenuMYaBaHE Ha ymnoTpebara Ha
HEyTpaliHu, W3rpaxaamu yaapu ¢ 6%. (B HacTosms MOMEHT) ChCTE3aTEIIKUTE
MOKa3BaT BOJIEL] aTaKkyBalll CTHJI Ha WUrpa, AOOIMKaBall c€ 10 TO3U, KOUTO €
XapakTepeH 3a CBETOBHUS JKEHCKH e€nuT. JleTalliHOTO pasriexaaHe Ha
CTPYKTYpPHUTE WM3MEHEHMS Ha UTPOBUTE MOKAa3aTeIu, WM3CJICABAHU MO BpeME Ha

O(l)I/II_II/IaJ'IHI/I Ma4oOBEC Ca MMPCACTAaBCHU B CJIICABAIIMTC aHAJIN3H.

I11. 7.2. CpaBHuTe/IeH aHAJIN3 HA MOKA3aTes ,,[IPEMMYIECTBEHOCT* HA
aTaKyBalllUTe yIapu B HAYAJI0TO M B Kpasi HA eKCIepUMeHTA
Ha ¢urypa 3.26 ca npeactaBeHH CpeIHUTE CTOMHOCTH Ha PEATU3UPAHUTE

atakyBaiu ynapu npu EI' B HauanoTo u B Kpas Ha ekciepumenTa (%).

II'bpBo u3ciienBane M Bropo u3cienBane

ATakyBallo u3TerJisine
CkbesiBaHe 12.3

Cmau
IMoaycmayu

KonTpaaraka

Jlo6uBane

®ur. 3.26. [ lpeumywecmeenocm ,,amaxa “ (6 npoyenmu)



[TonyyeHuTe OT HAaC TaHHM MTOKA3BaT, Y€ B Kpas Ha eKCIIEpUMEHTAIHATa paboTa
ce MOBHIIIaBa yrnoTpedaTa Ha BCUYKU aTaKkyBaiiy yaapu. [Ipu mbpBus mokaszaren
,»ATAKyBalll0 M3TErJsiHe pe3ynTraTuTe ca HapacHanu ¢ 1,7%. YBenudeHue ce
HaOJr0/1aBa Mpy MpUJIaraHeTo Ha yaapa ,,cMau’ — ¢ 1,4%. Hail-ronemu nsmeHnenus
CE€ OTUMTaT B M3MOJ3BAHETO Ha ,moiaycmad: ot 3,8% — B HayajgoTo Ha
eKCIIEpUMEHTa HapacTBa Ha 6,6% mpu BTOPOTO U3MEpBaHE. B KEHCKUS CHUHIBJI
MOJIyCMaybT, KaTO BapHalus Ha yjaapa ,,cMad‘ MHOTO YECTO € MO-TPEANOYnTaH,
ThH KaTo BHACS JOIBJIHUTEIICH €IEMEHT Ha U3HEHA/1a B MPOTUBHUKA, IIEPOTO JIETH
OCTpO U OBP30 HAAOIY, a ,,0TCEYEHOTO NIBMXKEHHE IO MEepyLIMHATa IO MpPaBH
HETPEABUANM U TPYJICH €JIEMEHT 3a OTUrpaBaHe. Y 1apsbT ,,lodycMad’ € 00eKT Ha
Mo-ACTalIHO M3CNIEIBAHE B CJECABAIMTE aHAJIM3H, 3acsralld pe3yJaTaTHOCTTa U
CUTYpHOCTTa Ha yaapute. [I0NOXUTETHM ca WM3MCHCHHSTA W TPU JEHCTBUATA
,koHTpaaTtaka*“. ToBa moka3Ba, 4ye ChbCTE€3aTECIKUTE Ca MPEMHUHABAIH MO-YECTO OT
3allUTHA B aTaKyBallla MO3WIIMSA, B Ch3/IaBaHE Ha BBH3MOKHOCTH 3a TIOCIIEBAIIN
HamnaJaTeIHU JIeUCTBUS. Y IapbT ,,JoOMBaHE cam Mo cede CH € W 3aBbpIIBAIlLl.
OTunTame MO-BUCOKAa WHUIIMATUBHOCT MPHU MPHUJIATAHETO MY CJed KbCU Iepa Ha
MpeKara, KakTo MU B KOMOWHAIIMM CJie]] aTaka OT 3aJHa U CpeAHa 30Ha, KaTo
JIOBBPIIBAIL PA3UTPABAHUSITA.

[Ipn HaAOMFONEHWETO HA WTPOBHUTE IMOKA3aTEIHM TPE3 MBPBHS CHCTE3aTEIICH
MaKpOIMKBJI YCTAHOBUXME CHIIECTBEHU PAa3INM4Msl IO OTHOIICHHE Ha M300pa Ha
W3MBJIHEHNE HA CEPBUC — JABIBI UIIU KbC MEXKY MPEICTABUTEIKUTE Ha CBETOBHMUSI
ST W HAIUTe CbhcTe3aTeNKu. M3BemoxMe HEOOXOIMMOCTTAa OT TMPOMSHA Ha
HaYyaJHWs yJap — MOBUIIaBaHE HA YecTOTaTa Ha M3IOJI3BaHE Ha ,,KbC CEPBUC,
KaKTO W 3aJaBaHe Ha MOJENIM, HACOYCHU KHbM YCHBBPIICHCTBAHE HA TEXHUKO-

TaKTUYeCKaTa TOJATOTOBKA: ,,CepBUC-TIOcpemane-Tpetu yaap“. (¢ur. 3.27).

B J[babr cepBuUC Knc cepBuc

82%

49% 51%
N
Bxoasimu gjaHnau HM3xoasmy JaHHA

®@ur. 3.27. [Ipeumywecmeenocm Ha nokazameJ ,,cepeuc * 6 Ha4aIOmo U 6 Kyas

Ha excnepumenma, EI" (%)



Pesynrature npu HadyamHWATE W KPaWHUTE W3CIEABAHMUSA MOKA3BaT CIEAHOTO:
51% ynotpeba Ha KbC OEKXEHJ| CEpBHUC CpeElly KOHCTaTUpaHute OT Hac 18% B
HA4yaJIoTo Ha ekcrepuMeHnTa u 49% u3mbJIHeHUE Ha ABIBT HOPXEH UIH OCKXEH]T
cepBuc, cupsmo 82% B HadasmoTo paboTata HU

[lenenacoueHata MeTOAMKA 3a MPOMSHA Ha HAYaHOTO MojaBaHe (MO-yecTa
ynotpeba) Ha KbCHs CEPBHC JOBENE /0 CBHIUICCTBEHH CTPYKTYPHH MPOMEHHU B
MOCTPOSIBAHETO HAa pa3urpaBaHUATa; MOJ00pHXa C€ BB3MOXKHOCTUTE 34
npeMUHaBaHE B CBOEBPEMEHHA aTaka, ,,JUKTyBaHE' Ha XOJa Ha pa3urpaBaHUsTA;

IMOBHUIITABAHC Ha CJICMCHTA Ha U3HCHAAA B IIPOTHBHHUKA.

I11. 7.3. CpaBHuTE/IeH aHAIN3 HA MOKA3aTeJNTe ,,CHTYPHOCT® B Kpasi Ha
eKCcrepuMeHTa
Ha ¢wur. 3.28 ca npencraBenu nanuute, peanuszupanu ot EI' mo mokazaren

,,CUTYpHOCT® Ha yJIJapuTe MO I'PyIH, IPHU IBPBOTO U BTOPOTO HAOIIO/IEHUE.

H Bxoasiu Hzxoasiu

ArakyBauu Heyrpanuu 3amuTHI

®ur. 3.28. Cpasuumennu dannu no noxazamen ,,Cucyprnocm* na yoapume,

peanuzupanu om EI" npu nvpeomo u émopomo uzcieosaue (%)

OTuuTa ce NOHMKEHUE Ha CTPELICHUTE yAapy OT Tpyna ,,amaxyeauiu “, Kato
ot 40% Opo#t JOIMyCHATH TPEIIKH B HAYAJIOTO HA WU3CJICIBAHETO CTOMHOCTUTE ca
Hamanenu 10 32%. Cuurame npomMsiHaTa 3a ChIIECTBEHA, NMPEABU MPOMEHUTE B
CTWJIa Ha Wrpa Ha CBHCTE3ATEIKHUTE: OT 3AlIMTEH B aTaKyBall, CbOTBETHO U
MOBUINIABAHETO Ha MPEHMMYIIECTBEHU HalaJaTesHu JIEUCTBUS, a ChIIEBPEMEHHO
MOHWYKaBaHE Ha JIONYCHATUTE Tpeliku. JlaHHUTE TOKa3BaT U yChBBPIIICHCTBAHE HA

aTaKkyBalIUTE JCHUCTBUS KAaTO YCTOMYMBH, aBTOMATU3UPAHUM NPUHOMH 34



e(eKTUBHO peaM3upaHe Ha pa3urpaBaHusaTa. B rpymnara Ha ,,Heympannu“ ynapu
HaOJI0/laBaMe HECHIIECTBEHU pA3Iudus OT NbPBOHAYAIHUTE M KpaWHUTE
m3mMepBanus. ChCTE3aTENKUTE Ca JOMYCHAIM MPUOIU3UTEIIHO PABEH MPOLICHT
rpemkn: 27% u 28% npu BTOpOTO HAOTIOICHHE.

B tperara rpymna ot nmokasarenu: ,,CHTYPHOCT* Ha 3auiumHuu yaapy siCHO JTUIH
YBEJIMYAaBAHETO Ha MPOLIEHTA CIPEILIeHH OTOpaHUTEIIHH AeHCTBUSI. ChCTE3aTEIKUTE
ca JIONyCHAaJIU Hal-rojisiMa ciabocT (HECUTYPHOCT) MMEHHO 10 TO3H IOKa3aTelsl —
33% B repBOHavyaHUTe NaHHU U 40% 1ipu kpaitHoTO HaOmoaeHne. OTaaBaMe To
Ha ¢akTa, Y€ aKIEHTHT B METOJUKaTa Ha paboTara € YCHBBPIICHCTBAHE Ha
HamajgaTeIHUTE JCWCTBUS W JIOMYCKAaHE HAa HM30CTaBaHE I10 OTHOIICHHWE Ha
YCBHBBPIICHCTBAHE HA TEXHUKATA MIPU €JIEMEHTUTE B 3alUTA.

Ha ¢urypa 3.28 ca npencraBeHr CTOMHOCTUTE MO MOKa3aTen ,,CUTYPHOCT Ha
rpyna ,aTakyBaliu® yJapd, peaju3hpaHd B Ha4yajloTo M B Kpas Ha

eKCIIepMMEHTaIHaTa padoTa.

Bxoasimu B U3xoasimu

JdoOuBane
KonTpaaraka
Hoaycmau
Cmau

CKncaBaHe 34%

ATaKyBaIHO HU3TErJasiHe

®ur. 3.29. Pezyrmamu no nokaszamen ,,cucypHocm‘ Ha 2pyna
,amaxkysawu “ yoapu, peaiusupany om cbcmezameKume 8 Hauaiomo u 8
Kpas Ha ekcnepumeHmanuama paboma (%)

Buaumo, cbhcTezaTenkuTe ca MOKa3aJld MHOTO IIO-HMCKM MPOILICHTH Ha
JOMyCHATU TPEIIKM TPU BCHUYKK aTakyBaly yaapu. W3kiodeHue mpaBsT
KOHTPAATaKyBaIlIUTE ACHUCTBUS, KOUTO UMAT NPHUPACT HA JIOMYCHATH TpelIKu OT 4%
— Ha 6%. Jlonyckame, 4ye MOBHUIIIEHATa HECUTYPHOCT Ha TMOKa3aTess ce AbJDKU Ha
M0-4€CTO TMOEMaHUsl PUCK OT CHhCTE3aTEIIKUTE 3a MpPEeMUHABaHE OT 3allUTHA B
KOHTpaaTakyBaia no3uius. Kato Hal-ChIIIeCTBEHH, OTOEIsI3BaMe MMPOMEHUTE B
noKasaren ,,CKbCcaBaHe™. SICHOTO cnajaHe Ha JOIycHaTUTE Irpelikud — 34% Jgpu

bpBOTO HaOMIOACHHE U 16% MTPH BTOPOTO, a CHIIIEBPEMEHHO MO-4ecTaTa ynorpeda



Ha ymgapa (or 10,5 % mo 11,3%) moka3BaT, yCTOMYMBOCT M CTaOMIHOCT Ha
TEXHUYECKUS CIIEMCHT — Ba)KCH aTakKyBalll yJap, KONTO € ¥ U3rpaxIalll, OCHOBEH

IIpru MOACIMPAHCTO HA OTACIIHUTC pasurpaBaHusi.

Enur © Hamm_1 =~ Hamm 2
62% 80%
° 45% 38% 55%
80 14%  9gop 20%

OO0 rpemiku Abasr cepsuc Kbc cepBuc

®ur. 3.30. Cpasnenue Ha nokazamen ,,cu2ypHocm “ — cep8uc 6 Hawaiomo u  Kpast
Ha excnepumenma (6 npoyenmiu,)

Ha ¢urypa 3.30 ca mpencraBeHu JaHHHWTE 3a ,,CUTYPHOCT® Ha eJleMeHTa
,»CEpBUC*.

Pesynratute couar, ye B HayajJoTO Ha M3CJEIBAHETO CHCTE3ATEIKUTE Ca
nomycHanu 14%0 rpeiiku oT U3MbJIHEHWETO Ha HavajeH ynap, (ot kouto 20% — 3a
KbC cepBuc u 80% — 3a ababr cepBuc). [Ipu BTopoTo usmepnaune, EI' mokazsa 9%
crpemeHu cepBucH (55% — xbe, 45% — npasr cepBuc). OCBEH KOJIMYECTBEHOTO
NOHWKABAHE HA CIPEIICHUTE CEPBHCHM C€ OTYATA U TpPOMsSHATa B
MPEeMMYIIECTBEHOTO M3MBJIHEHWE Ha BUJa cepBuc. B  Havaioro Ha
eKCIIEPUMEHTAJIHATA MPOrpaMa ChCTE3ATENKUTE Ca U3IMOI3BAIHN NPEAUMHO IbIIbI
dopxenn cepsuc (82% - ababr, 18% - KbC), TOKATO B Kpas HA HU3CIEIBAHETO
npeobJiailaBaio ChCTE3ATEIKUTE ca W30paliu Ja 3aloyHaT pa3urpaBaHeTo C
IpEAUMHO ,,Kbe OekxeHa cepBuc™ — 51%. ToBa HM 1aBa OCHOBaHHUE Jia OTIPEICIIUM
nmoJoOpEeHUeTo B ToOKazaTed ,,CUTYPHOCT® Ha eJIeMEeHTa ,,CepBHUC’ KaTO MHOTO
100po, UMalKu TIPEIBU/I M CPABHIBAHETO HA HAIIUTE ChCTE3aTEIKN ChC CBETOBHHUS
KEHCKH €JIUT, KOUTO UMAT 0011l Opoii JOMyCHATH Tpemiku oT cepBuc: 7,6% (38 %
IIPHU KbC CEPBUC U 62 % 3a TBIBI CEPBUC) U TPEUMYIIIECTBEHO U3NbJIHEHUE: 49,6%

- KbC cepBuc, 51,4% - apisr cepsuc (dur. 3.30).



Ha ¢urypa 3.31 ca npeacraBeHu JaHHUTE OT MPOMEHUTE B CUTYPHOCTTA MPHU

IMOCPCIIaHC Ha CCPBUC.

B Ayt “ Mpexka HOOwWO

0,
‘Iymzm ———t (V) 4550 55%

35%
Hamm_1 3205 65%

60%

Hammu_2 18% 2004

®@ur. 3.31. Cpasuenue na nokazamen ,,cucypHocm ‘ — nocpeujane Ha nepomo

Hauanomo u 8 Kpas Ha eKcnepumeHma (8 npoyerHmiu)

Pesynratute moka3Bar, 4ye B HAYAJOTO Ha W3CJEIBAHETO OBITapCKUTE
CBhCTE3aTEJIKU Ca JOMYCHAIM TOJISIM MPOIIEHT IPEIIKU IIPU MOCPEIaHe Ha CEPBUC —
32%, B TOBa uncao — 65% oTurpaBaHe Ha NEPOTO B MpexarTa v 35% U3BBH MOJIETO
— ,,ayT*. JlomycHature NpoOmyCKM ca MHOrO, B CPAaBHEHHUE C TE€3H, KOUTO ca
HanpaBeHU OT cheTe3areNkuTe OT cBeToBHUA enut: 10% (55% - ,,ayt™ u 45% -
Mpexa). [Ipu BTOpoTo u3cneBane HETOUHOCTUTE MPHU MOCPEIaHe Ha CEPBUC ca ce
nouwwkuid. EI' ca mormycnanu 18% rpemku: (60% - ,,ayt*, 40% - mpexa). Bernpeku
MoJOoOpEHUETO Ha CUTYPHOCTTAa IMpU IMOCpEellaHe Ha CEepBUC, CMsATaMe 3a
HEoOX0oMMMO B MeETOAMKata Ha paboTa [da ce akIeHTHpa T[oBeYe Ha
YCBBBPIIEHCTBAHETO HA €JIEMEHTUTE: ,,CEPBUC — MOCPEIIaHE — TPETU yaap™ upes
BKJIIOUBAHETO HA OTJIEJTHU TPEHUPOBBUHM 3aHUMAHMS, aKIEHTHUpAIU H3LSI0O Ha
TE3W €JEMEHTH. B roAMIIHOTO TUTaHWpaHe MOJXOJAIM MEePUoaM 3a pabora ca
KaKTO MOJATOTBUTEIIHUAT, TaKa W KAaTO Pa3TOBApBaIyd TPEHUPOBKU B OTACITHUTE
MUKDOIIMKIIA Ha ChCTe3aTenHusi mnepuoa. HeoOXomumocTra OT CHIIECTBEHO
mo00psiBaHE Ha CUTYPHOCTTA HA TPUTE €JIEMEHTAa (CEpPBHUC — MOCPEIIaHe — TPETH

yJap) € peajHo MOCTHUKUMA U HAJIOKUTEIHA.

41



Ha ¢urypa 3.32 ca npeacraBeHH JaHHHWTE 3a IOKa3aren ,,CUTYpHOCT Ha

IMOCPCIIAHC 3a OTACIIHUTC YAapH, B HAYAJIOTO U B Kpasa Ha CKCIICPUMCHTA.

152
8%

13%
9% 7% 8%
P2l N S
-19%
U3T ATH3T CKC CM ILUICM 1] KMP JAbB H3TMP

=¢—HauauJio Kpaii

®@ur. 3.32. Cpasnenue na nokazamein ,,cucypHocm ‘ — nocpeuwjane Ha nepomo no
81008 YOapu 8 HAYAJIOMO U 8 Kpasl HA eKCnepumMenma (8 npoyeHmu)

CroitHOCTHUTE MTOKa3BaT MOJA00PsBaHE HAa CUTYPHOCTTA Ha MOCPEIIaHe MIPH IIECT
OT TEXHUYECKUTE €JIEMEHTA U 3aIbPKaHE HA CTOMHOCTUTE NIPH 3 OT TAX. ['panuiure
Ha JIOMYCHATH MPOILIEHTHU TPEIIKU MIPH IBPBOTO U3CIEBaHEe Bapupart ot 2 — 24%,
JIOKaTO BbB BTPOTO Ha €KCcIieprUMeHTaaHaTa pabota ot 1 - 9%. 3abensizBame, e npu
aTakyBallUTe yaapu: ,CMad‘, ,,CKbCSIBaHE®, ,,aTaKyBallO0 W3TEIJsHE",
MOI0OpSIBAHETO HA CUTYPHOCTTAa MPHU TOCPEIIaHe € 3HAaYuTeNHa; JBOMHO ca
HaMaJleIu TPEUIKUTE MPHU MOCPeIaHe ¢ ,,aTakyBanio uirerisine’ (18% B Hauanoto
u 9% B kpas) u ,,cmau‘: (oT 10 kM 5%). Haii-scHO ce Bmka ciaabT Ha TPEIIKUTE
OT MOCpEIllaHe MpU eleMeHTa ,CKbcsiBaHe — orT 24% no 7% mnpu naBere
W3CJIeIBAHUSI.

Onpeneneno, mokazaren ,,CUTypHOCT® ce € MOAOOpHJI MO OTHOIICHHE Ha
rocperniaHe Ha nepoTo, HO penopbUBame, NpeaBu 1 GyHKIUATA MY, JOITBJIHUTEIIHO
YCHBBPIICHCTBAHE HAa €JIEMEHTa, KaTO OCHOBHO CpEJCTBO 3a IOCJIEABAIIOTO
pa3BUTHE B pa3UIrpaBaHETO M MAaKCHUMaJTHO OTCTpaHsABaHE Ha ,,ClAydyalHU -

HEINPEAU3BUKAHU TPEILIKH.



I11. 7.4. CpaBHuTeleH aHAJM3 Ha MNOKAa3aTel ,,pe3yimamuHocm Ha
NUTPOBHUTE MOKA3aTe/H, B HAYAJI0TO U B KPasi HA eKCIepUMEHTa
Ha ¢urypa 3.34 ca npeactaBeHu JaHHUTE 3a TICUYETUBIIH yAapH 1O TPYIIHU, B

Ha4aJIOTO U B Kpas Ha CKCIICPUMCHTA.
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®ur. 3.34. Cpasnenue na nokazamein ,, pe3yimamHocm “ Ha yoapu no epynu 6

Hauanomo u 8 Kpas Ha eKcnepumenma (8 npoyenmu,)

3abensi3BaMe, Y€ €IUTHUTE CHCTE3ATEIKU Ca PEeATU3UPAIIH ,,pE3YITATHOCT  Ha
pasurpaBanusara ¢ 47% araxkyBamu yaapu, 30% 3amutHu U 23% HEyTpaiHu,
JIOKaTO TIPpU HAaIUTE CBhCTE3aTEIKU TPU MOHPBOTO HAOMIOACHUE HaAN-4eCTO
3aBBPINBAIIMTE TEYENMBIIM YJapu ca OT rpynara Ha 3amutaute — 45%.
CnedenenuTe TOYKH OT atakyBaimu yaapu ca 35%, a ¢ Heytpanau — 20%. Ilpu
BTOPOTO  HaOdiojieHue  OBATapckuTe  OAAMUHTOHMCTKH Cca  MOBUIIWIH
e(eKTUBHOCTTA MO TOKa3aTenl ,,pe3yJTaTHOCT B rpymara ,,aTakyBallu' yaapu,
KaTo JOCTHUTAT OJIM3KHA CTOMHOCTH IO TE€3U HA CBETOBHUS €JIUT — 45%. 3HAUUTETHO
ce MOHM)KABA IMPOLEHTA Ha IEYENMBIIM 3alUTHU yaapu: oT 45 — 25%, a cbe
HeyTpanHu yxapu ca cneueneHu 30% ot pasurpaBanusita copsmo 20% npu
BXOISAIIMTE JaHHU. Ha MHeHuWe cMme, Y€ NOJNyYEeHUTE CTOMHOCTH JOKa3BaT
mojo0psiBaHe B peanu3aTtopckata e(EeKTUBHOCT HA OBJITAPCKUTE ChCTE3ATCIKH U
npuoOIM>kaBaHe KbM CBETOBHUTE TEHICHIIMM 3a aTakyBalll CTWJI Ha HUIpa B

IUCIMIIINHATA ,,EMTUHUYHO — KeHH .
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[TonpoOen ananu3 3a NPEUMYIIECTBEHO IEUENMBIIM aTaKyBallld YJIapu €

npencTaBeH B cienpaiara ¢purypa 3.35

® Hayano ™ Kpaii

35% 45%

J 506 506 7% 10%  109%15%  16%gep 5o g
ATAKA ATH3T CKC cM IICM BB

®ur. 3.35. Cpasnenue na nokazamer ,, pe3yimamuocm “ Ha yoapu om epyna

,Amaxysawu *“ 8 HAYAJI0MO U 8 Kpasi Ha eKcnepumenma (68 npoyenmu,)

Pesynrature ot rpadukara mokasBar, 4e€ CbhCTE3aTECIKUTE ca IMOJ00pUIH
peanuzaTopckaTa cu epEKTUBHOCT Ha aTaKyBallld yJapH MO TPU OT MOKa3aTeJINTE:
CKbCSIBaHE, IMOJycMad M cMad. B HauamoTto M B Kpas Ha W3CIEABAHETO
3aBbPIIBAIIMTE HANQJAaTeJIHU JACHCTBUA ca ChOTBETHO: 7 - 10% 3a ,,ckbcaBane’*; 6
— 8% 3a moJrycMau M ¢ Half-BHCOK MPUPACT HA 3aBbPIIBAHE HA Pa3UTPaBaHUATA €
yaapsT ,.cMad“ — or 10-15%. Ilokaszarenute ,,aTakyBallo U3TEINIsSHE U
,»KOHTpaaTaka®“ ca HamajgaTeIHW JEWCTBUS, HO W H3IPAXKIAIIMA EJIEMEHTH OT
pasurpaBaHusATa. 3ama3BaHe Ha CHIIUTE CTOMHOCTH KAaTO MEYEJIUBIIN TEXHUKO-
TaKTUYCCKH JEHCTBUS € HOpMaiHo. [1o oTHOIIEHHE Ha MoKa3aredn ,,Jo00MBaHe  Ha
MepOTO ChIO HAOII0IaBaMe 3ara3BaHe Ha CTOMHOCTHU TMPHU JBETE U3CIEIBAHUS —
5%. I1pu TO3U eneMeHT u3BeKaaMe HEOOXOIMMOCT OT YChBBPIIEHCTBAHETO MY, HE
TOJIKOBA OT TEXHUYECKA TJIEJIHA TOUKA, & O-CKOPO OT TAKTUYECKA, YPE3 3a/laBaHe
Ha KOMOUWHAIIMK ¢ U 0€3 TIepo, MOJICIUPAHN YIPAKHEHUS, CUTyalluu OT MpeaHaTa
JUHUS HA KOpTa W JAPYrH CPEACTBA, C 1IeJl MOBHUILIABAHE HA peaau3aTropckara
edextuBHOCT. Ilosuwasanemo om 10% (35 0o 45%) 6 Kpasa na npunosicenama
npozpama ca 000vp uHOUKamop 3a noooopsaeane Ha egexkmusHocmma u

npeumyuiecCmeenomo U3nvjiHenue Ha amaxkyeauius ydap.



HN3Boau u npenopbKu
Bp3 ocHOBa Ha aHanu3a IPWIOXKEHATa IIporpama, HacodyeHa KbM
YCBBBPIICHCTBAHE aTaKyBalllus CTWJ HAa Wrpa B JUCHUIUIMHATA ,,EAMHUYHO —
KEHU, MOTaT J1a C€ HAalpaBsT CIECIHUTE MU3BOJAU M MPENOPBKH, NMpaKTHUYECKaTa
peayin3anysi, Ha KOUTo OU cr1ocoOCTBaNA 3a MOBUILIABAHE HAa KAYECTBOTO HA y4eOHO-

TPEHUPOBBYHUS MIPOLIEC U PE3YITATHOCTTA HA ChCTE3aTENHATA JEHHOCT:

1. AHanmM3bT HA CTPYKTypaTa Ha Urpara B JUCUUIUIMHATA ,,EqMHUYHO-KEeHn
pa3Kpu BOJEIIWTE CTUJIOBE HAa WIpa, KakTo Ha OBJIrapckure, Taka U Ha
qyXXJAECTPAaHHUTE EJIMTHU ChCTE3aTENKHU, KOETO € 0a3a 3a ONTHUMM3UpPAHE Ha
TPEHUPOBBYHUTE BB3ACHCTBUSA M MOAOOPSBAHE KAYECTBOTO HAa ChCTE3aTeNHATA
urpa.

2. YcTaHOBSIBa C€, Y€ CBETOBHHSAT XCHCKH €JIUT BHUCOKOKBaJIH(PHUIIMPAHU
ChCTE3aTeNKU MO OaJMUHTOH B AMCLUUIUIMHATA ,,EAMHMYHO-)KEHU™ peanu3upar
OPUIIOKHO €(PEKTUBHU TEXHUKO-TAKTUUYECKH MOJENIU C MOJYEPTAaHO aTaKyBallH
yAapy U aTakyBalll CTUJI HA UTpa.

3. 3a onTUMU3MpaHE Ha YNPaABICHHETO Ha TPEHUPOBBUHUS MpOLEC B
TUCUUIUIMHATA ,,EqUHUYHO-KEHU" NpU BUCOKOKBATH(PUIIUPAHU ChCTE3ATEIKH IO
0aZIMHHTOH € pa3paboTeHa U EKCIEPUMEHTATHO amnpoOMpaHa OpPUTHMHAIHA TIO
CTPYKTYpa U ChIbPKaHHE IIPOrpaMa 3a yChbBBPIIEHCTBAHE HA aTaKyBAILUTE YIAPHU
B TOJIMIITHUS HUKBJ HA TOJITOTOBKA.

4. CtpykTypaTa U ChIbp’KaHUETO Ha MpuilokeHata ot Hac [Iporpama ciensar
[paBUJIHA JJOTUYECKA BPB3Ka U IPEAU3BUKBAT MOJIOKUTEIIHN IPOMEHN BB BCHUKH
CTpaHM Ha MOJrOTOBKAaTa HA M3CIlie[[BaHATa Ipymna, ¢ NoAYepTaHa HaCOYEHOCT —
U3rpakJaHe Ha aTaKyBalll CTUJI Ha Urpa.

5. Ha 6a3ara Ha aHanu3a Ha UrpoBaTa JAEMHOCT HAa €KCIIEpUMEHTAIHaTa rpyna
ChCTE3aTeNKU KOHCTaTUpaMe 1o100peHa e(h)eKTUBHOCT, CUTYPHOCT U pe3yJATaTHOCT
Ha TEXHUKO-TAKTUYECKUTE ACHCTBUS B OTACIHUTE Pa3urpaBaHusl.

6. Ilpu wu3cieaBaHe B3aUMOJCHUCTBHUETO MEXAY (U3NYECKUTE MOKa3aTeNH
(Obp3uHa, B3pUBHA CHJIA HA TOPHU KpPalHUIIM, U30METPUYHA CHJIA HA MYCKYJIHUS
KOPCET) U CKOPOCTHO-CHJIOBUTE MApaMETPH B TEXHUKATa Ha yAApUTE Ca PA3KPUTH
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/. YcTaHOBEHa € 3aBHUCHUMOCT MEXIy IMOKaszaTelu ,,CKOpoCcT U ,,chjia” Ha
yJaapa, KosiITO HapacTBa MPaBOJIMHEIHO U 3ama3Ba Ta3u TEHJCHIUS U B U3XOISIINTE
W3CJIeIBAHUSI.

8. B pesynrar Ha mpwiokeHaTa MmporpamMa € MojoOpeHa MaKCHMalTHaTa
ckopocT Ha ynaapa cMmad (oT 200 - 248 xkM/4), JOKa3aHO C BUCOKA CTaTUCTHYECKA
3HAYUMOCT.

9. [log BB3IEHCTBHETO HA TPEHUPOBBbYHATA IIpOrpama CbhbCTE3ATEIKUTE
IPOMEHSIT CTUJIA CH Ha UTPa OT ,,3alIUTEH KbM ,,aTaKyBalll ‘, B pe3yJTaT Ha KOETO
ce 700JMKaBaT 10 BOJCUIUTE B CBETOBHUSI €JIUT OaIMUHTOHUCTKH.

IIpenopbku

1. TexHuko-TaKTUYECKAaTa  MOATOTOBKA  HA  BHCOKOKBaTU(UIIMPAHUTE
ChCTE3aTEIKU 10 0aJMUHTOH J1a C€ HACOYM KbM YChBBPUICHCTBAHE HA BOJIECLIUS B
HACTOSIIIIMS €Tal OT PA3BUTUETO HA CBETOBHUS 0IMUHTOH aTaKyBalll CTUJI HA UTPa.

2. Ilpennarame Ha b® banMuHTOH ampoOupaHara OT Hac Nporpama 3a
YCBhBBPILECHCTBAHE HA aTaKyBallWs CTWJ HAa Wrpa B AUCUUIUIMHATA ,,ENIUHUYHO
’KEHU 3a MIpUJIarale B MOATOTOBKATa HAa OBJITaApPCKUTE OAIMUHTOHUCTKH.

3. Pa3zpaboTenurte oT Hac MOJIETH C IITMOMETPUYHA HACOUEHOCT, HHTETPUPAHU
C TEXHUYECKO YCHhBBPILIECHCTBAHE HA ATAKyBAIIMTE yAAapU /A CE€ MOMYJISIPU3UPAT C
1€ J1a HaMepsIT MSICTO B TPEHUPOBBUYHUTE MTPOTpamMu 10 04 IMUHTOH.

4. ITpenopbuBamMe Ha OBJIATapCKUTE CHOPTHU KiIyOOBEe MO OaAMUHTOH IO-
AKTUBHO M3IMOJI3BaHE HA CEH30pHA TEXHOJIOTHUSA 3a MPOCIEAsBaHE NBUKEHUATA HA
pakerara (CKOpPOCT U CWJIa Ha yjaapa), KOeTo OM ONTUMH3UPAIO KAaKTO KOHTPOJIA,
Taka U USIIOCTHUS CIOPTHO-TPEHUPOBBUEH MPOILIEC.

5. [IpenopbpuBamMe M3MOJ3BAHETO HA MPUIIOKEHHUTE OT HAC TECTOBAa OaTepus,
HOPMATHUBHM TaOJIMIIM U ChCTaBEHA 0a3a CPaBHUTEIHU PE3YITATH KATO HAJIEKIEH
OpUEHTHp 3a (u3MUecKaTa M TEXHHUYECKaTa MOATOTOBKAa Ha CHCTE3ATENIKU TIO

OaIMHHTOH.



IIpuHocu
Pazpaborena u ampobOupana e Ilporpama — IsUIOCTHA cuHcTeMa 3a
€IHOTOIUIITHA CIIOPTHA TIOJITOTOBKA Ha BUCOKOKBATU(UIIUPAHU CHCTE3ATEIKHU TI0
0aIMHHTOH B JucHMIUIMHATA ,,EnuHNYHO — >keHU'. JleTallmHO ca U3SCHEHU
dakTopu, oOycnapsIM ycrnexa W peanusnusaTa . OmnpenesieHa € CTENeHTa Ha
B3aMMO3aBUCUMOCT MEXK]1y T€3U (PaKTOPU U 3HAUEHUETO UM 3a TOCTUTAHE Ha BUCOK
U CTaOMIICH CIIOPTEH Pe3yJITat, C KOETO ce JJoka3Ba eheKkTuBHOCTTA Ha [Iporpamara

KaTO IroToB MOJCJ 3a pa60Ta C BHCOKaA ITPAKTUYICCKA pCaln3alu.
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INTRODUCTION

In its historical development, badminton has undergone changes in various
aspects. The game's technique constantly improves, and highly qualified players are
profiled by discipline. However, research on the content components of the style of
play of Bulgarian badminton players is scarce, which leads to additional difficulties
associated with determining adequate training impacts aimed at improving the
quality of competitive efficiency. Research on the content components of the style
of play of Bulgarian badminton players is scarce, leading to additional difficulties
associated with determining adequate trainingimpacts to improve the quality of
competitive efficiency. Of scientific interest to us are the changes in the theory and
practice of multi-year planning, e.g. called out from the game's development trends
to the predominant use of the attacking style. These and some other questions are
the subject and motive for writing this dissertation.

The conducted experimental work offers a programme (essentially a structural-
functional model) for one-year training of highly qualified badminton players in the
discipline "Women's Singles” aimed at improving their style of play. The
programme is based on an in-depth and detailed analysis of the structure of the game
in this discipline of the top ten foreign athletes to the present moment, who realize
in competitions of the highest rank effective technical and tactical models of the

game with emphatically attacking strokes.

CHAPTER ONE. THEORETICAL STATEMENT AND JUSTIFICATION
OF THE PROBLEM

Over the last ten years, badminton has shown clear signs of changing the
structure and pattern of the game. Reasonably, M. Phomsoupha and G. Laffaye

(2015) raise the question of the need to improve the training systems for athletes at



all levels: from childhood to highly qualified athletes, including early specialization
in disciplines, to meet the new characteristics of the game.

Changes in structure, content and model of the game pose new challenges in
terms of both the overall training of badminton players and its individual aspects, in
which authors such as A. Yaneva (2005, 2007), M. Golds (2016) and others find
untapped opportunities for optimization. C.D. Manrique and J.J. Gonzalez-Badillo
(2003) discuss the trend towards quantitatively increasing gameplay in competitive
conditions and the ability of players to improvise. The publications of J. Heller
(2010) focus on the work on special endurance as a basis for the implementation of
various technical and tactical actions.

The analysis of game actions and significant changes in the game in the direction
of pen speed, an increasingly totally attacking style of play (Luo Yvette Lun, 2003),
the development of missile production technologies (Kwan, M. et al., 2010) and a
number of other subjective and objective factors require significant changes in the
training process and methodology of preparation for reaching the mastery of the
leading athletes in the world of badminton.

Modern badminton is characterized by a distinctly attacking, aggressive style of
play (Duncan, M. J., 2016). Our analysis of publications on the subject in the
discipline of Women's Singles shows some distinctive features.

For example, the backhand serve is increasingly preferred to start the game. Our
study found that 50.4% of women use this opening shot. Furthermore, according to
A. Jacob et al. (2016), also confirmed in our match observations, the tendency to
change the serve from a long forehand to a short or flat backhand serve is particularly
pronounced in women's singles.

The net game is much more precise. Our video-recorded match data shows that
75% of the short feathers in women's are executed with a characteristic "spin" of the

pen (inside out and back), both when meeting the shuttlecock and during the play.



In this execution of the blow, the shuttlecock falls close to the fillet of the net, it
becomes difficult to be played, and in many cases, the stroke is a winning one. In
this sense, mastering the net game is an essential component of the technique of elite
players.

In these aspects, improving the mastery of badminton players can be sought in
improving the quality of reserve players’ preparation. In our opinion, a key factor is
the qualitative change of the sports-training process of highly qualified athletes -
optimizing not only the parameters of physical activity, an emphasis that prevails in
the work of Bulgarian coaches at the moment, but also improving winning shots by
Improving the attacking style of play.

In this context, the effectiveness of the badminton player's game is a resultant
characteristic of the degree of realization of the player's complex potential (physical,
technical-tactical, psychological), unfolded in an individual plan and manifestation
in the specifics, determined by his personal characteristics, and the projection of
modern trends in the development of badminton on the model (style) of his
competitive game.

The developed author's programme and the approach to the modern game model
are based on established trends in the leading style of play used by the world's elite
badminton players in the "Women's Single" discipline. At the same time, the
individual characteristics of Bulgarian female athletes, obtained on the basis of
objective information that allows creating a database for each athlete training for
excellence and tracking their development, are taken into account. The goal is to
optimise training impacts to improve athletes' preparation, emphasising improving

specific parameters of the attacking strokes technique.



Working hypothesis
Implementing a programme to improve technical-tactical preparedness and, in
particular, improving the attacking style of play will increase the playing efficiency

of Bulgarian badminton athletes in the discipline "Women's Singles".

CHAPTER TWO. AIM, OBJECTIVES, ORGANISATION AND

METHODOLOGY OF THE STUDY

The conducted study aims to create and approbate a programme for specialized
training for badminton athletes intended to improve the strokes which optimize the
attacking style of play in the "Women's Singles™ discipline.

The fulfilment of the objective thus defined implies solving the following main
tasks:

1. Review and theoretical analysis of specialized sources related to the special
badminton training, building the competitive style of play in the discipline
"Women's Singles";

2. Systematization and comparative analysis of data on the playing activity in
official championships, realized by the leading in the world and Bulgarian elite
badminton athletes in the discipline "Women’s Singles";

3. Study of the level of special training of the athletes from the experimental
group on technical-tactical, game and physical indicators;

4. Development of a programme (structural-functional model of work) for
improving the attacking style of play in the discipline "Women’s Singles" for highly
qualified badminton players;

5. Determination of the effectiveness of the approbated programme in Bulgarian
highly qualified badminton players;

6. Formulation of deductions, conclusions and recommendations.



Object of the research are components (game indicators) in the competitive
activity, determining the style of play of highly qualified badminton players in the
discipline "Women’s Singles".

Subject of the study is the implementation of the applied programme for
Improving the attacking style of play in the discipline "Women’s Singles" of elite
Bulgarian badminton players.

Contingent of the study are 5 Bulgarian highly qualified athletes training in BC
"Aneta Yaneva - NSA" - 4 women and 1 girl in the age group under 19 years, ranked
among the top eight in the National Individual Championships and the first three
teams in the National Championships for Teams in 2017, 2018 and 2019 (Table 2.1).

Table 2.1

Elite badminton players included in the study of game efficiency in the discipline
"Women s Singles" (WS)

Age Group RANKING
NICH NICH NICH NCHT
Name, Surname 2017 2018 2019 2017, 2019
1.M.M. Women 2 1 2 3
2.M.Ch. Women 5/8 9/16 5/8 3
3.E.T. Women 5/8 3/4 5/8 3
4.L.S. Women 3/4 5/8 9/16 3
5Y.Y. under 19 years old. 3/4 2 3/4 3

The playing performance of 10 foreign female badminton players ranked in
the top 10 of the 2018 and 2019 World Badminton Ranking List was examined to

be compared to the experimental group (Table 2.2).



Table 2.2

Elite badminton players - world elite, included in the study of the playing style

that determines the game’s effectiveness in the discipline "Women’s Singles"

Place in the World Ranking List
Name Country Playing style | 2018 2019
He Bangjao PR China attacking 7 7
Pursala Sindhu India attacking 3 6
Sun Ji Hyin Korea combined 9 8
Beiwen Zhang USA combined 10 9
Nozomi Okuhara Japan attacking 2 4
Ratchanok Intanon | Thailand attacking 8 5
Carolina Marin Spain attacking 6 10
Chen Yufei PR China attacking 4 1
Akane Yamaguchi | Japan combined 5 3
Tai Tzu Ying Chinese Taipei attacking 1 2
Methods of the study

e Analysis of specialized sources
On the basis of 88 studied literature sources in Cyrillic and 84 - in Latin,
the outlined tendencies in modern sports training are described and characteristic
features of the playing style of elite athletes are brought out as a basis for the
construction of the Programme for the improvement of the attacking style of play.
e Method of direct and indirect observation (recording-registration of
the gaming activity)
The technique and tools for collecting the data for the survey were performed by
camera or by live recording from a video broadcast made by a BWF channel on the
Internet. In addition, a paused video was used to play the tracks. In the process of



the annual experimental work, an original methodology has been developed, built
on semiotic means, with the help of which technical and tactical actions of the best
foreign and Bulgarian badminton players can be registered during the game.
Tracking them in a large number of matches of different ranks allows to gather
information for the individual players, as well as for the current state of the style of
play:

¢ recordings conducted with the personal participation of the PhD student;

e statistical protocols processed and systematized by the PhD student.

The methodology used allows to record a total of 14 game indicators (types of
shots), divided into 3 groups (attacking, defensive, neutral), established by the
criteria:

- preferential execution - number of shots by type /groups/ relative to the total
number of strokes);

- security — unsuccessful ones, including unforced errors, and forced errors,
relative to the total number;

- score - winning shots by type, relative to the total number of shots of the

same type (Table 2.3).

Table 2.3
Game indicators by groups
TYPES OF SHOTS
ATTACKING NEUTRAL DEFENSIVE SERVICE
1. Offensive clear 1. Drive 1. Clear 1. Long
2. Drop shot 2. ,,Control” 2. Defense (long) - FrH
3. Smash and jump smash 3.Defense (short) 3. Lift (net) - BkH
4. Half smash and fast drop 4.Net drop shots 2. Short
5. Counter-attacking shots - FrH
6. Net kill - BkH




The predominant performance of the group of punches is informative of the

prevailing style of play of the contestants. It is calculated by relating the number of

strokes per group to the total number of strokes (Table 2.4).

Table 2.4

Criteria, indicators and tools for determining playing style

Criteria — -

Ne| playing style Prevailing blows by groups Tools

1. Attacking Offensive shots Number/Share

2. Balanced Offensive shots, neutral shots, defensive shots Number/Share

3. Defensive Defensive shots Number/Share
Table 2.5

Criteria and indicators of gaming activity
Criteria Indicators Measurement

unit

Prevailing Performance

By groups, type

%

Security of execution
Forced/ unforced errors

By groups, type

%

Score

By groups, by the type of the
finishing blow

%




. Sports-pedagogical experiment

The main pedagogical experiment was conducted in the period August 2018 -
July 2019. A model (programme) was developed to improve the attacking strokes in
badminton. The programme allows to improve specific technical indicators and
develop special motor qualities. The emphasis is on building an attacking style of
play in female athletes and successful and effective application in competitive
conditions. The essence of the methodology is specified in Chapter Three of the

dissertation research.
e Sport-pedagogical

A test battery including 15 indicators was administered at the beginning and end
of the experiment to control and evaluate the preparation. Depending on the
information they carry, they are divided into 2 groups:

Test battery "A": for physical preparedness and specific motor skills - 8
indicators;

Test battery "B": biomechanical indicators and technique accuracy - 7
indicators with 3 sub-indicators for each test (21 in total).

The selection of test battery "A" was carried out on the basis of an informative
study to determine the influence of the studied indicators with the improvement of
special physical preparation and technique efficiency, respectively - attacking style
of play.

The description of the tests and normative tables for evaluation of the studied
parameters are presented in Appendix 4 of the dissertation.

In test battery "B", a sensor technology (Badminton smart sensor - Coolang
Xiaoyu 2.0) based on a gyroscope and accelerometer was used to track the racquet

movements to investigate the biomechanical parameters: impact velocity (V km/h)



and applied force (N). The precision of the stroke was established by adapting
standardized tests developed by A. Yaneva and Ts. Zaharieva (2005) (Table 2.6).

Table 2.6
Study criteria and indicators

Test Measurement | Measurement | Direction

Battery | Indicators\Parameters units accuracy of growth

A Physical fitness

1. Heavy ball throwing with two M 1,0 +
hands (3kg)

2. Standing long jump Cm 1,0 +

3. Strength endurance Sec 0,1 +

4. Flexibility - shoulder girdle and Cm 1,0 +
wrists

5. Sprint 20 metres Sec 0,01 -

6. 4 corners movements on the court | Sec 0,01 -

7. Wrist speed with racquet over Number 1 +
head

B Bio-mechanical performance and precision of the technique

8. Forehand Attacking clear | km/h; N; points | 1,0 +
straight/diagonal

Q. Overhead Attacking clear | km/h; N; points | 1,0 +
straight/diagonal

10. Forehand Drop shot | km/h; N; points | 1,0 +
straight/diagonal

11 Overhead Drop shot | km/h; N; points | 1,0 +
straight/diagonal

12. Forehand Smash straight/diagonal | km/h; N; points | 1,0 +

13. Overhead Smash straight/diagonal | km/h; N; points | 1,0 +

14, Jump Smash km/h; N; points | 1,0 +

e Mathematical-statistical methods for data processing
Statistical package SPSS 16.0 was used for data processing. Alternative analysis,
analysis of variance, Student's paired-sample t-test, correlation analysis was applied.
Organization of the research
The research activities were carried out in three phases: preliminary (September
2016 - September 2017), main (October 2017 - October 2019) and final (November



2019 - June 2021), following in (chrono)logical sequence and interconnection the
main research tasks.

CHAPTER THREE. ANALYSIS OF THE RESULTS

I11.1. Analysis of the Programme for Improvement of Attacking Shots in
Highly Qualified Badminton Athletes

The Programme we developed for the improvement of attacking strokes in
highly skilled badminton athletes (women) is a one-year, with two-cycle
periodization. It covers the period from August 2018 to August 2019 (Fig. 3.1).
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Fig.3.1. Structure of an annual training plan
The programme follows the methodical line of sequencing the structural units in
the annual training, which is determined by the main competitions of the year,
located in November and May (National Championships for Teams (NChT) - mixed
teams in the fall and the higher peak — National Individual Championships (NIC),
held in spring.
The planning and periodization of sports training includes a systematic

description, organization and sequence of athletes' preparation and competitive



activity for the sport-competition year. The training plans are made up of separate
units containing: training activities, weekly microcycles, monthly mesocycles,
annual macrocycles, which are interconnected and subordinated to the main goal:
maximum improvement of technical-tactical preparedness in particular -
Improvement of attacking style of play and approaching the modern model of the
elite badminton player. The general load parameters are presented in Table 3.2.
Table 3.2

General load parameters

OﬁHII/I mapaMeTpu Ha TPEHUPOBBYHOTO M CHCTE3aTECJIHO HATOBAPBAHE
1. Number of training weeks 52

2. Number of training days 266

3. Number of trainings 477

4. Number of training hours 945

5. Number of racing days 36

6. Number of days off 98

In the annual planning of the Programme, 14 mesocycles are applied,
concentrated in 2 macrocycles. The main ones are introductory, baseline,
stabilization, pre-competition, intermediate, competition and recovery. The
sequencing of the MOCs follows a logic whereby the introductory MOCs are
followed by those in which the main work will be performed. After the tasks have
been set, after the necessary amount of general work has been accumulated, the focus
moves on to the targeted development of the main complex factors of sports
performance in the Single - Women's discipline. The content of the Programme is
presented in Tables 3.3, 3.4, 3.5, 3.6, 3.7.



I11. 1.1. Analysis of the Programme during the preparatory period

Table 3.3

Model of physical training, preparatory period, first macrocycle

PHYSICAL TRAINING
PREPARATORY PERIOD
GOALS

v’ Establishing the baseline level of PT development by indicators
v"Increasing the body's functional capabilities

v" Complex development of motor qualities

v Building special preparation

INTRODUCTORY | BASIC | SPECIAL-BASIC
WEEK Ne
32 [ 33 [34 [35 |36 [37 [3 [39 | 40 | 41 | 42
WORKING ZONA
1 [ 2 23 [23 |3 |3 [34 [34 | 4 | 4-5 | 2-3
Working zone in | Working zones in mixed and anaerobic | Working zones in mixed and anaerobic
AE, (glycolytic) provision: (glycolytic), anaerobic-lactate provision:
Ae-An assurance Ae-An, An-Ae; An (ch) Ae-An, An-Ae; An (gl); An (al)
PF: 120-140 b/min | PF: 140-165; 165-180; 180-195 b/min. | PF: 140-165; 165-180; 180-195; 170-175 b/min.
Qualities: Quialities: Qualities:
Generalstrength Strength endurance; Strength endurance;
Coordination Isometric strength; Isometric strength;
Flexibility Speed-strength endurance; Explosive strength upper and lower limbs;
Balance Explosive strength upper and lower | Speed-strength endurance;

limbs; Speed;

Speed; Coordination;

Coordination; Flexibility;

Flexibility; Balance

Balance

The preparatory period in the first macrocycle lasted 11 weeks (microcycles),
divided into 3 mesocycles, and in the second macrocycle with 7 microcycles and 2
mesocycles (Figure 3.1). In Tab. 3.3, 3.4 and 3.5 present the objectives and content

of the different types of training during the preparatory period.

Loads aimed at developing dynamic strength (both lower and upper limbs)

are the other main focus of our methodology that we believe will influence the



formation of an attacking style in female athletes. Special preparatory (SPE) and
competitive (CE) exercises were used, with or without equipment:
» SPE with a heavy ball - at a distance, against a wall, with a partner, from the
spot - on the move, from different starting positions.
» SPE with elastic resistance - complexes with elastics, in the form of
Imitation strokes without a feather with an elastic rope;
» SW with weights on upper and lower limbs
eWithout a shuttle: "movement in the court with weights", which aims to
improve the technique of moving in the court;
eWith a shuttle: "multi shuttle” with alternating performance with and
without weights on lower/upper limbs. Series of 20 feathers and up to 10-12
repetitions.
Variations in exercise components such as: duration, intensity, rest intervals,
choice of method allow specific tasks to be addressed (work for a specific quality).
> "multi shuttle™ with a heavy racquet - alternation of a heavy and a
light (personal) rocket and execution of a certain technical element, depending on
the tasks of training (attacking shots, with gradual complication of the spatial and
temporal characteristics of the movement - targeting in certain zones, with
alternation of zones, with different speed, feather amplitude, etc.).
» — alternation of heavy and light (personal) racquet and execution of
a certain technical element, depending on the tasks of preparation (attacking strokes,
with gradual complication of the spatial and temporal characteristics of the
movement - targeting in certain zones, with alternation of zones, with different
speed, feather amplitude, etc.).
The development of speed and its forms of manifestation in badminton are of
great importance for the improvement of both the physical component and the

solution of the technical-tactical tasks. The work for this quality is year-round.



During the special preparatory stage, combined exercises for speed (movement,
reaction speed, frequency of movements, single movement speed) and agility -
"SAQ training"” (speed, agility, quickness) are included in the preparation.
Innovative are also the complexes of special preparatory exercises, relating to
the development of equilibrium stability (static and dynamic balance) coordination
and flexibility. A high level of co-ordination, balance and mobility in the individual
joints are necessary for performance in all movements in the sport of badminton, and
are also essential for injury prevention. Physical exercises with this focus during the
preparatory period are included in all mesocycles, and their place in individual
training is towards the end of the preparatory part, preceding work for the other
qualities. Exceptions are flexibility exercises, which are performed both at the
beginning and at the end of the training and after performing strength exercises.
SPW for developing balance stability, coordination and flexibility include
complexes performed without and with equipment: on a balance board, with
elastics, with weights, with a racquet (performing feather strokes).
In summary, during the preparatory period, the physical impact programme
proceeds in the following sequence:
- complex development and improvement of strength preparedness, speed-
strength qualities, gradual decrease of the load volume and increase of intensity;
- developing aerobic lactate and lactate capacities (speed endurance, jump
work, speed);
- training to develop dynamic strength, agility, flexibility, balance stability
throughout the preparatory period.
The objectives and content of technical training during the preparatory period
are shown in Table 3.4.



Technical-tactical preparation during the prep

Table 3.4

aratory period

TECHNICAL-TACTICAL PREPARATION

PREPARATORY PERIOD

MAIN GOALS

v Establishing the level of technical and tactical preparedness of the athletes
v Deep learning and stabilization of movement habits

v" Improving the technique of attacking strokes by indicators:

variability, robustness, automation, precision

biomechanical criteria (speed, strength)

v/ Formation of an individual attacking playing style

ENTERING MESOCYCLE (2)

MICROCYCLE 1

MICROCYCLE 2

1. Forming an idea of an attacking playing
style. Observation and analysis of matches of
the world elite - "Women’s Singles"

2. Analysis of results and preparation of team

1. Conducting incoming research on the technique of attacking blows: test battery ,,B"

and individual programme

3. Playing with a pen - working exercises of the technical elements

BASIC MESOCCLE (5)

MICROCYCLE 1 MICROCYCLE 2

MICROCYCLE 3

1. Studying the "jump smash" technique 1.
2. Perfecting the technique of attacking zone
shots:

- rear area (attacking withdrawal)

3. Service-receiving: backhand (attacking)

1. In-depth (detailed) study of the
"jJump smash" technique 2.
Improving the technique of attacking
strokes by zones:

- rear area (attacking withdrawal,
shortening)

3. Service-receiving:

- backhand (short)

2. Im

Improvement of the technique of "jump
smash" - with movement

proving the technique of attacking strokes

by zones:
- rear area (attacking withdrawal, shortening)
3.Service-receive: backhand (attacking, short)

MICROCYCLE 4 MICROCYCLE5

1. Improvement of the technique of "jump smash" - overall
performance

2. Refining the technique of attacking strokes by zone: rear-area-
smash, front-area-gain

3. Service-receive-third shot (backhand-long and short)

2.

3. Combinations: serve

1. Improvement of the technique of "jump smash™ in difficult
conditions (during a training match)

Improving the technique of attacking strokes - pulling,
shortening, smashing, extraction

-attack - meet counterattack

SPECIAL BASIC MESOCYCLE (4)

MICROCYCLE 1

MICROCYCLE 2

1. Improving front-area shots: short feather net forehand (with
spinning motion), forehand and backhand extraction

2. Improving attacking shots from the back area at high speed
(pulling straight and diagonal)

1. Improving attacking shots from the back area at high speed
(shortening along the straight and diagonal);
2. Improving the "jump smash™ — hit accuracy

MICROCYCLE 3 MICROCYCLE 4

1. Improving attacking shots from the back zone at high speed
(smash on the straight and diagonal)

2. Improving serve-receive-third shot (backhand long and short
serve)

1.1. by zones
1.2. on the whole court
1.3. modeled games, w

1. Improving the accuracy of attacking shots at high speed and
change of pace - multishuttle

ith emphasis on attacking blows

In terms of techno-tactical training, the main tasks in the first stage are related
to rebuilding, stability, stability and improvement of specific skills and habits in

unity with motor qualities. The main task in preparation is laying the



foundations for the formation of an attacking style of play and the elimination of
old mistakes of technique.
The goals of psychological preparation are in two main directions, namely the
training process and the competition:
v toensure the overcoming of the increased volume and specialization
of the methods and means used during the training process;
v to provide an opportunity for the expression of the maximum potential

of the athletes during competition.

I11. 1.2. Analysis of the Programme during the competition period
The second period, the competition period, is divided into 3 mesocycles lasting
9 weeks. The main objective of the period is:

» Getting into optimum sporting shape and realising the full potential
reached in order to perform optimally in the main competition of the season - the
National Team Championships (NTCh) - mixed teams;

» tracking and analyzing game performance, establishing playing style
and comparing with the world's female elite.

In order to achieve this goal, the following tasks have been completed:

v Implementation of the preparation against the planned parameters and
participation in the NTC;

v’ Direct observation and recording of game activity from the National
Team Championship - Mixed Teams;

v analysis of the results of the observation of the recorded matches of the
NTC- mixed teams, comparing with the world women's elite;

v" Programme update.

As a rule of thumb, the focus during the competition period is on achieving

the maximum development of the special training of the FP in unity with sports



technique and tactics, and realizing to the highest degree the functional
capabilities of the organism during competition. What is distinctive for our author's
model is the increased volume of means for developing dynamic strength of upper
and lower limbs, as well as the work for the strength of the muscular core - **Core
training" in unity for the work for technical-tactical training. Plyometric exercises
aimed at developing explosive lower limb strength are used. The objectives and
content of the sides of the training are presented in the following tables.

Table 3.6

Physical preparation - competition period, first macro cycle

PHYSICAL PREPARATION

COMPETITION PERIOD

GOALS

v reaching the maximum development of special training of PP in unity with sports technique and
tactics

maximizing the body's functional capabilities during competition

preservation and expression of sports fitness

ensuring a smooth transition to the next period

AN

MESOCYCLE - TASKS

Control

Main Competitions

Late Competitions

1) Adaptation to the specific conditions of
competitions;

2) PP - aimed at achieving maximum
development of special training in unity
with sports technigue and tactics

Conditions for full
realization of the reached
physical potential

Reducing maximum physical and
mental stresses

WEEK Ne
43 | 44 | 45 | 46 | 47 | 48 | 49 | 50 | 51
WORKING ZONE
34 | 345 | 345 5 | 5 | 34 34 | 3 [23

Resources: competition exercises with
high, submaximal and maximal power;
PF: 165-180;180-195; 170-175 b/min.
Duration: to 20sec; from 20 secs— 5min.
Quialities:

-,,.SAQ” — speed, agility, quickness
*Dynamic Strength - lower limbs - up to
2 weeks before the main competition;
upper limbs;

- Speed-strength endurance

*Strength endurance —only during the
first cycle;

- ,,Core training”

- Dynamic balance

- Flexibility

Resources: competition
exercises with
submaximal and maximal
power;

PF: 180-195; 170-175
b/min.

Duration: to 20secs;
Qualities:

-Speed;

- Dynamic upper limb
strength;

- ,Core training”
-Coordination;
-Dynamic balance

- Flexibility

Resources: competitive and
special preparatory exercises with
submaximal to moderate power
PF: 180-195; 180-165; 140-165
b/min.

Duration: from 20 secs — 5 min.,
from 5-30min.

Qualities:

-Speed;

- Speed-strength endurance;
-Coordination;

- Equilibrium stability;
-Flexibility.




The structure and content of technical-tactical training during the competition

period is presented in Table 3.7.

Table 3.7

Technical-tactical preparation - competition period, first macro cycle

TECHNICAL-TACTICAL PREPARATION

COMPETITION PERIOD

MAIN GOALS

v' improving the acquired motor habits, increasing the range of their variability and
appropriateness corresponding to the conditions of the upcoming competitions

v/ preservation (optimization) and application of all components of technical-tactical
preparedness and application in specific competitions

v analysis of the playing style according to the defined game indicators in competitive
conditions

v preparation of individual technical-tactical models based on performance in competitions

CONTROL MESOCYCLE (3)

MICROCYCLE 1 | MICROCYCLE 2 | MICROCYCLE 3

1.

Achieve maximum development of special training, in unity of sports technique, tactics and
physical training

improvement of the attacking style of play through model exercises in complicated conditions:
two-sided game with 2 against 1;

limiting the spatial and temporal conditions for action on the playing field (play in certain zones,
corners);

set to execute only attacking actions;

restricting the execution of certain types of blows that place the athlete in an offensive or
defensive position;

complicating the tactical tasks themselves;
tactical problem solving amid mental and physical fatigue

2. Conducting control matches
3. Performance analysis
MAIN COMPETITIONS (3)
MICROCYCLE 1 MICROCYCLE 2 MICROCYCLE 3
1. Analyzing video-recorded matches and correcting technical-tactical errors
2. Modeled training matches by setting individual tasks (according to certain game indicators)
3. Building a tactical design against a specific opponent, emphasizing supporting strengths and
weaknesses
4. Application of an attacking playing style in the main competition for the period

LATE COMPETITIONS (3)

MICROCYCLE 1 MICROCYCLE 2 MICROCYCLE 3

1.
2.

Analysis of the performance in the main competition by observing the filmed matches
Technical-tactical training by assigning individual tasks with reduced volume, intensity and
tension




What is innovative in our methodology is the integrative combination of the
jumping exercises and the improvement of the technical-tactical training. This is
achieved through the use of a series of obstacles in the playing field followed by a
kick and/or combinations of kicks on a feather. The coach'’s choice and skill to fire
the feather at the right moment is the key to maximizing the effect of the exercise.
In this sense it is the pitcher who doses the parameters of the load, which can be
varied in terms of:

- the volume (number of hops) in the single run or the total volume in the run;

- intensity - by firing the feather before the last jump, in the phase of passing over
the obstacle or in time with the competitor's landing;

- the speed and amplitude of the feather;

- the combination (angle, feather play area), which develops the athlete's anti-
grappling skills.

Additionally, tasks related to technical-tactical training are solved, such as:

- Setting target areas for hitting

- conditions for the type of strike - attacking

- execution of the variation of the hit (jump smash)

- complicating the exercise by using a "*heavy racquet", which achieves unity
of work for dynamic strength of lower and upper limbs, and refining the technique
in partially set (variable) conditions.

In terms of tactical training - the main form of supporting the improvement of
the attacking style of play during the competition period is active tactics. The means
of modelled exercises in complicated conditions are used, through which the
following are aimed: forcing the opponent to change pace, systems of play, tactical
combinations. The environment is complicated in several ways:

- by tactical opposition from the opponent greater than that provided for in the

competition rules. For example, a two-sided game with 2 against 1;



- limiting the spatial and temporal conditions for action on the playing field
(playing in certain zones, corners);

- assigning only attacking actions to be performed;

- limiting the execution of certain types of shots that put the player in a defensive
position (backhand from the back of the court, execution of a long forehand serve,
lifting the feather off the net);

- by complicating the tactical tasks themselves. For this purpose, according to a
predefined plan or suddenly a task is given to make changes in tactics during the
exercise itself;

- by solving tactical problems against the background of mental and physical
fatigue, which contributes to increasing psychological preparation and educates
competitive endurance.

- Building a tactical design against a specific opponent (difficult to implement
due to the unpredictability and individuality of each opponent and match),
emphasizing supporting strengths and weaknesses.

- Psychological training during the competition period is mainly aimed at
forming determination, courage, confidence in one's own strength and abilities.
Understanding the structural changes in building a new style of play and motivation
to apply against opponents. Techniques are used to improve concentration, self-
control of emotions during competition, mainly through breathing exercises.
Individual, achievable tasks are set to execute technical-tactical patterns against a

specific opponent, forming beliefs to cope in upcoming competitions.

I11. 2. Comparative analysis of EG by test battery ,,A™ - beginning and end of
the experiment
At the initial testing, the results of the female athletes for the test ,,Heavy ball

throwing - 3 kg" were compared with the norms for grade 12 of Sports Schools and



showed the average values: X = 7,3 + 0,34 m - within the mark "Very good" (7,25 -
7,74 m). In the final measurement, a significant increment was recorded, which we
report using the indicator - Cohen's d > 0.8 (2.98). The mean values of badminton
players ranged from X 8.16 + 0.45 m. The scores achieved were 27.75 m, (score
table SU), which is also evidence of their improvement and practical value (Table
3.16).

Table 3.16
Comparative analysis of EG data by test battery ,,A" - start and end of the
experiment
Test No. Indicator N 1 Esearch II_research Growth of the results
’ X1 S Xz S, d d% Cohend |t P (t)

10,54 0,27 19,50 0,33 [1,04 9,87 2,703  [6,04 99,62
23,20 0,84 ([2500 (0,71 1,80 |-7,76 (4,025 9,00 99,92

6. 4-corner movement
7.Wrist Quickness

1.Heavy ball throwing 5 |7,30 0,34 8,16 045 |-0,86 |-11,78 2,985 |6,67 99,74
2.Long Jump 5 206,80 [7,66 221,80 (7,19 [-15,00 |-7,25 8,018 17,93 199,99
3.Strength endurance 5 126,60 1|6,07 |182,40 8,08 |-55,80 |-44,08 [5,908 13,21 (99,98
4.Flexibility 5 [28,04 042 29,22 0,74 |-1,18 |-421 |L975 |4,42 98,85
5.5print 20 m 5 3,20 0,06 (3,00 0,10 10,20 6,19 1,784 3,99 98,37
5
5

In the test ,,Standing Long Jump", the results of the initial measurement, also
show an increase: X=206,8+7,66 cm (input data), X=221,8+7,19 cm (output data)
and the higher empirical value of the t criterion of Steudent than its tabular for the
corresponding sample size: (t emp. 17,93> 2,78), a 0,05; df 4. The improvement of
the explosive power of the lower limbs also has a strong influence on the
improvement of the technique of executing the smash and the jump smash and a
prerequisite for building an attacking playing style.

The results for the “Strength Endurance” test also showed statistically
significant differences and had significantly higher values in the final measurement:
Cohen's d = 5.908. The mean values fall in the interval: X=182.40+0.8 s, increment
d (55.8 s) reported. Thus, the results obtained by the athletes fall within the

"Excellent" rating.



There was a statistically significant difference in the results of the “Shoulder
girdle and wrist flexibility” test at the end of the experiment with a high probability
of P(t): 98.8% and Cohen's d =1.9.

The performance of the study group in the **Sprint 20 m** test at the end of the
applied programme also improved. In the initial testing, the athletes showed results
within the range of "Moderately good™ and at the end they showed an increment with
high practical value: Cohen's d=1.7 mean values of X=3.00+0.10 sec.

In the last two tests, specific for badminton as a sport: **4 corners Movement"*
and ""Wrist speed™, statistically significant differences occurred in the female
athletes in terms of the measured trait, as judged by the Cohen's coefficient,
respectively: 2.07 for test No. 6 and 4.02 - for test No. 7 and the higher empirical
value of the Stewart's t criterion - 6.04; 9.00 compared to the critical value for the
respective sample. The differences between the two tests were statistically
significant with a P(t) probability of 99.6; 99.9%.

The outputs of the athletes shown are more than satisfactory, with high
probability guarantees in all the examined indicators. Certainly the quality speed
(start) measured by test: 'Sprint 20 m' is the most difficult to influence changes,
considering gender, individual differences, years and sports experience of the female
athletes. On the other hand, the results obtained in the test *'4 Corners Movement™,
an indicator of the specific speed in the court, have improved significantly and have
a high practical value for improving the technigque of movement, respectively - and
the strokes (subject of study in the following analysis).

The influence of explosive strength in upper and lower limbs: (tests No. 1 and
No. 2), as a factor of improvement in the technique of execution of overhead strokes
and the technigue of movement in the court. For these reasons, we believe that the
achieved increment in the baseline results is a sign of good work methodology. We

report that in the previous training programmes, the work for strength endurance



(abdominal and back muscles) was little affected. Based on the improvements in the
results of this indicator (test #3) and the other positive changes that have occurred
concerning the performance in the technique of the athletes' strokes, we will

undoubtedly continue to optimize our training work in this direction as well.

I11. 3. Analysis of the results of test battery ,,B'* - biomechanical indicators

and technical preparedness at the end of the experiment

a) Table 3.17 - Comparative analysis of the indicator ""SPEED" - km/h of

the strokes at the beginning and end of the experiment

When analysing the data from Table 3.17, it is noticeable that in three of the
tests: the ""Forehand clear™, the ""Overhead clear' and the ""Forehand drop™* there
Is a significant increase in the investigated attribute "speed”. This is indicated by the
Cohen's coefficient: (0.5=0.8), respectively: 0.764 for test 8; 0.789 for test 9 and
0.590 for test 10. The Student's t criterion has a higher empirical value: (5.40; 5.58;
4.17) compared to the critical value for the respective sample: 2.01. The differences
between the two groups are statistically significant with a probability of P(t) 99.9-
100%.

Table 3.17
Results of the testing conducted at the beginning and at the end of the experimental
work, indicator "SPEED"

I research 11 research Growth in the results
Ne Test, Indicator |n = S, % S, d 4% OICohen R P (1)

8.FRHN CLEAR |50 |155,06 19,51 17194 20,01 |-16,88 |-10,89 0,764 [5,40 100,00
9.0VHD CLEAR |50 |159,74 20,97 177,08 19,40 |-17,34 |-10,86 |0,789 [5,58 100,00
10. FRHN DROP 50 |115,52 14,81 |126,88 (18,26 |-11,36 |-9,83 0,590 4,17 99,99

11.O0VHD DROP |50 |128,70 [20,29 [146,30 |[23,32 |-17,60 |-13,68 [1,431 10,12 {100,00
12.FRHN SMASH |50 |168,74 18,26 [199,60 17,52 |-30,86 |-18,29 (2,226 15,74 |100,00
13.0VHD SMASH |50 |185,88 [17,17 |200,62 [21,34 |-14,74 |-7,93 1,039 (7,35 ]100,00
14 JUMP SMASH |50 |180,04 [14,94 ]198,40 13,40 |-18,36 |-10,20 1,357 9,60 |100,00




In the remaining four tests, the increment of the “speed" parameter was of large
effect (Cohen's d > 0.8), and the probability of guarantee, P(t)=100%, proved the
statistical significance of the results. Of greater interest to us is the tracking of
changes in the speed of the smash stroke and its derivatives: tests 12, 13 and 14. The
most significant increment of this group (and of all the investigated indicators) was
reported by the female athletes in the measurement of the impact velocity in test No.
12: "Forehand smash', with mean values of X=199.6+17.7 km/h at the final
measurement.

The maximum impact speed reached by the smash group in the final
measurement of the experimental group is X max=230 - 248 km/h. Despite the
significant improvement in impact speed, the results are again low compared to those
achieved by the representatives of the world female elite: X max= 343 km/h - 372
km/h. We consider that the effect of the impact of the applied methodology is good
but insufficient for maximum approaching the parameters of the world elite
badminton player. We also consider that the experimental group, despite being elite
athletes (for Bulgaria), are not professionally engaged in sport. The annual volume
of training impacts is significantly smaller compared to that of the world elite. For
these reasons, we believe that in the longer term, the results will continue to improve
gradually and steadily, and the main goal of the training will be to develop the
potential capabilities of the athletes and approach the realized by the best in the

world.



b) Table 3.18 - Comparative analysis of the impact "STRENGTH"

indicator during the first and second study

Table 3.18
Results of the indicator "STRENGTH" of the stroke, realized during the first

and second research

. I research 11 research Growth in the results

NeTest, Indicator " T O (X s d d% |conendlT P

8.FRHN CLEAR 50 (18,92 1,35 20,22 (1,20 -1,30 |-6,87 (0,797 5,63 (100,00
9.0VHN CLEAR 50 (17,86 1,39 (20,08 [1,37 -2,22 -12,43 (1,850 13,08 |100,00
10.FRHN DROP 50 ]14,80 0,78 [15,84 |1,08 -1,04 -7,03 |1,074 {7,60 {100,00
11.0VH DROP 50 (14,68 0,79 16,24 |1,62 -1,56 -10,63 (1,013 7,16 |100,00
12.FRHN SMASH 50 |18,08 1,98 21,32 (2,24 -3,24 -17,92 11,714 12,12 100,00
13.0VHD SMASH 50 (19,16 1,83 22,92 2,26 -3,76  |-19,62 (2,392 16,91 (100,00
14.JUMP SMASH 50 |18,70 1,36 21,68 (1,30 -2,98 -15,94 11,912 13,52 {100,00

At the beginning of the experimental work, the studied athletes applied a feather
stroke with an applied force, on average: X =14.68 - 19.16 N, measured in Test
No0.11 ""Overhead Drop" and Test No. 13 ""Overhead Smash™. In the output results,
there was an increase in the mean values of all indicators, which ranged from X =
15.84 - 22.92 N, recorded in tests "Forehand Drop", "Overhead Smash". An
indicator of significant increment is Cohen's coefficient: (0.5=0.8), respectively:
0.797 for test No 8. For all other tests (Cohen's d > 0.8), indicating a large increment
of results. The Student's t criterion has a higher empirical value: t emp 5.63 - 16.91
>2.01, at a significance level: a 0.05 and degree of freedom df =49. The differences
between the two groups are statistically significant with a probability of P(t) =100%.



The following figure depicts the relationship between the indicators "speed”

and "strength", at the beginning and at the end of the study.
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Fig. 3.22. Dependence between "speed™ and "strength™ of the stroke during the

first and second study

In Fig. 3.22, there is a smooth increase in impact speed parallel to the strength
applied to it. The maximum speed reached by the female athletes range from 145 -
225 km/h at the input data and from 160 - 248 km/h at the end of the study. The
applied strength X max varied from 16 - 23 N at the beginning - to 18 - 24 N at the
last measurements. The lowest speed and applied strength in both studies was
recorded in the technical element "Forehand Drop", respectively 145 km/h, 16 N -
input data and 160 km/h, 18 N - output data. The competitors showed maximum
speed and applied strength: X max = 225 km/h, 23 N in the initial testing and 248
km/h, 24 N in test No. 13 - "Overhead Smash™" after the training programme. Despite
increments in both "speed" and "strength™ for all strokes tested, the participants in
the experimental work performed far from the 372 km/h smash speed achieved as

measured in an official competition of the world's elite female athletes. Questions



arise about the search for innovative training influences, their optimal application
and intensification, in order to reach the playing pattern of the world female elite.
c) Comparative analysis of the "ACCURACY" index of the technical

elements at the beginning and at the end of the experiment

To detect the changes that occurred in the two studies within the "accuracy"
indicator of the technical elements, the Steudent's t criterion for dependent samples
was used. The results obtained from data processing are shown in Table 3.19.

Table 3.19
Results - first and second study on the indicator "accuracy" of the technical

elements

I research IT research Growth in the results
X S X s d ldw g"he” T P@®
8.FRH CLEAR |50 22,40 (1,52 [27,00 1[0,71 |-4,60 |-20,54 (4,034 9,02 99,92
9 OVRH_CLEAR |50 21,60 1,95 [27,40 (0,89 |-5,80 |-26,85 4,448 (9,95 (99,94
10.FRH_DROP 50 [22,00 (2,35 27,20 (1,30 |-5,20 [-23,64 2,907 6,50 (99,71
11.0VRH_DROP |50 [21,40 1,14 27,00 1,41 |5,60 |-26,17 3,083 16,89 (99,77
12.FRH_SMASH 50 [23,00 [1,00 [27,80 0,84 [-4,80 |-20,87 3,681 (8,23 (99,88
13.0VRH_SMASH|50 [20,60 [1,52 27,20 1,10 [-6,60 |-32,04 5,789 (12,94 99,98

14.JUMP SMASH |50 17,60 2,70 [26,20 0,84 |-8,60 |-48,86 4,412 19,86 99,94

NeTest, Indicator |n

Analysis of the indicators revealed that the mean values ranged from X= 17.6 -
23 points in the initial measurements. At the end of the applied methodology, the
female athletes registered mean values of X= 26.20 - 27.80 points. There was a
persistence of results when comparing the mean values in the second study. A
significant increment of improved stroke accuracy was found. This was evidenced
by Cohen's d > 0.8 in all tests. The achieved probability of guarantee P(t) > 95% is

an indicator of the statistical significance of the results.



The following figure plots the level of stroke accuracy achieved for each athlete,

expressed as a percentage, in the two tests.
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Fig. 3.23. Comparative data for the first and second test on the indicator
"accuracy" of the technical elements realized by the individual athletes (in per
cent)

At the beginning of the experiment, the female athletes achieved scores in the
range of 67 - 73%, which corresponded to a score of "Good" according to the
evaluation table. At the end of the study, the EG had reached a stroke accuracy of
87 - 93%. The competitor with the lowest score in the incoming tests: 67% - Y. Y.
had the highest increment in the second measurement: 93%. Therefore, according to
the evaluation scale, we report excellent improvement of the stroke accuracy in all

athletes at the end of the applied programme.



Figure 3.24 shows the improvement in stroke accuracy before and after the
programme. There were positive trends in all seven indicators. The latter is most
noticeable in the technical element "Jump Smash", which increased from 58% to
87%. In practice, this is the stroke that the athletes did not use in a game setting.
Focused work was needed to learn and perfect it. The improvement of 29% and
getting as close as possible to the values of the other stroke types is a clear sign of

the practical value in the methodology of work.
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Fig. 3.24. Comparative data for the first and second study on the indicator

accuracy" of technical elements (percentage)

I11. 6. Dependencies between the studied indicators by test batteries at the

end of the experiment

I11. 6.1. Correlation dependence between tests for physical indicators
Figure 3.25 presents a correlation-structure model of the relationships between
physical attributes. When analysing the data, it can be seen that the relationships
from the initial measurements have been maintained but also strengthened. At the
beginning of the experiment, the correlations were moderate and significant
(Appendix 11), while at the end of the study, more significant and large correlations
were observed under the influence of the implemented programme. (Appendix 12).

This was evident for all indicators. The data, for example, for test No 1, "Heavy



ball-throwing " and test No 7 ", Wrist speed”, were initially significantly
correlated (r=0.527), while in the second study, they showed a large correlation
(r=0.887). This is because a large number of tools were included in the methodology
to improve specifically the explosive power and quickness of the upper limbs. We

believe that this is the main reason for the positive results achieved. (Fig.3.25).
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Fig. 3.25. Correlation-structure model of relationships between physical attributes

(significant and large, statistically significant correlation coefficients only)

Of interest to us are the new dependencies in the second study. Between test No.
1, "Heavy ball throwing", and test No. 3 "Strength endurance”, which correlate
to a large extent: (r=0,824). The improvement of the strength and stabilization of
the lumbar musculature naturally influences the movement in the trunk and upper
limbs in heavy ball throwing, with which we interpret the large correlation. By the

same logic, a correlation between "Long jump" and "Strength endurance" is



formed - r=0.766. We find a new correlation between test 4 (the indicator measuring
the flexibility of the shoulder girdle and wrists) and test 1, *Heavy ball throwing".
We suggest that the increased amplitude of movement in the shoulder joints and the

strength component cause the high correlation recorded — r=0,765.

On the basis of the obtained results and the tendency in the changes
(strengthening) of the links, as well as the increase in their number, we can claim
that the applied one-year work methodology had a positive impact on the physical

fitness indicators.

I11. 6.2. Relationships between physical qualities (PQ) and technical skills
(TS) at the end of the experiment
The data presented in Appendices 12 and 13 show that the trend of increasing
strength of existing dependencies is continuing. The aggregated data are presented
in Table 3.21
Table 3.21
Established relationships between physical qualities (PQ) and technical skills (TS)

at the end of the experiment (number)

Indicators Correlation dependences between physical qualities and technical
skills
First research Second research
PQuTS significant high significant high very high
15 10 10 27 8

In the initial measurements we do not observe very large correlations, while at
the end of the experiment we observe eight very large correlations between the

following indicators:



»> Test Nel ,,Heavy ball throwing*“ and the indices measuring the
velocity and applied force of the smash - four very large correlations: (r=0.921 -
0.949);

> Test Ne7 ,Wrist Speed* and the speed-force components examined in
the strikes - two very large relationships: (r=0.973; 0.994);

> Test Ne3 ,,Strength endurance“ and the speed and power components
of the strokes - one very large relationship: r=0.924, five large and two significant
correlations.

» Test Ne6 ,,4 corners movement* and smash speed - one very large

correlation: r=0.923.

The interrelationship between the different aspects of preparation is proven. The
results of our data confirm it, but also prove the effectiveness of the applied

methodology.

I11. 6.3. Relationship between technical indicators

The analysis of the input data highlighted the high correlation between the
technical skills due to the similarity in technique execution of the three main
attacking strokes. (Appendix 11). The examined correlations between the individual
indicators - “precision”, "speed” and "power" of the blows at the end of the
experimental work maintained the established trend of increasing strength of the
correlations. In the second study (Appendix 12), the following very large
correlations were observed that were not found in the input data. Mainly, these are
correlations between the components of the ,,smash" stroke:

Test Nel2.2 ,,Forehand Smash Speed“ and the power component of the
overhead smash (test No. 13.3) - one very large correlation: r=0.987, and with the
speed-power components of the rebound smash - test No. 14.2 and No. 14.3 - two
very large correlations: r=0.977; 0.989. Test Nel12.1 ,,Forehand Smash Accuracy“



and tests No. 13.1 (Overhead Smash Accuracy), No. 14.1 (Jump Smash Accuracy)
interact with r=0.992; 0.976, respectively.

Four correlations between speed-power parameters of the three types of smash
(forehand, overhead and jump): r=0.909 — 0.998.

At the end of the experimental work, we conclude the correlation analyses:
The correlations between the three components under study increase from moderate and
significant to significant - large and very large correlations;

Not only the degree of dependence, but also the number of correlations increased

- the strongest correlation is between the indicators of test battery “A" - physical
preparedness and test battery ,,B" - technical preparedness. From the research point of
view, these data are concrete guidelines for the practical-applied value of the
effectiveness of the methodology for improving the attacking strokes of female
athletes.

I11. 7. Comparative analysis of the style of play, the game indicators
according to the criteria: ""priority performance, "'security' and *‘score of
the shots at the end of the experiment.

I11. 7.1. Comparative analysis of the playing style of EG at the end of the

experimental work

Of most interest to us is the comparison of the averages and the definition of the
changes in the badminton players' playing style during the second competitive macro
cycle, presented in Table 3.23.

Table 3.23

Comparative analysis of stroke EG data by group - start and end of experiment

I research II research Growth of results

X1| Su X2 | S d | d% |[Cohend| T | P(t)
Defensive shots 20| 26,45 | 21,24 | 19,15 | 19,34 |-7,30|-27,60| 1,295 |5,79|100,00
Offensive shots 30|16,10 | 12,83 | 22,27 | 13,74 | 6,17 | 38,30 | 1,562 |8,55|100,00
Neutral shots 25|18,64 | 22,77 | 23,36 | 21,67 | 4,72 | 25,32 | 1,355 |6,78|100,00

Indicators n




When analysing the data in Table 3.23, it is noticeable that there is a practical
increase in the results of all three of the indicators: 'Defensive strokes', 'Attacking
strokes', 'Neutral strokes’ with a large effect. An indicator of this is the Cohen's
ratio: (above 0.8), respectively: 1, 295 for the group of "*Defensive Strokes'; 1, 562
for the group of ""Attacking Strokes'" and 1, 355 for the group of "*Neutral Strokes™".
The Student's t criterion has a higher empirical value: (5, 79; 8, 55; 6, 78), compared
to the critical value for the respective sample: 2, 09; 2, 06; 2, 04. The differences
between the two groups are statistically significant with a P(t) probability of 100%.

In practical terms, these changes in averages lead to the definition of a new style

of play for female athletes (Figure 3.26).

First Study = Second Study

Defensive
Balanced

Offensive

Fig. 3.26. Comparison of playing styles in the first and second study
(percentage)
We find that at the beginning of the experiment, the female athletes demonstrated
a defensive playing style, and at the end - a predominantly offensive style. Offensive
actions increased by 5%, while defensive actions decreased by 9%. We also report
a 6% increase in the use of neutral, building strokes. (Currently) female athletes are
showing a leading attacking playing style approaching that which is typical of the
world's female elite. Detailed consideration of the structural changes in the game
performance examined during official matches are presented in the following

analyses.



I11. 7.2. Comparative analysis of the ""predominance’ of attacking strokes
at the beginning and at the end of the experiment
Figure 3.26 presents the mean values of the realized attacking strokes in SW at

the beginning and at the end of the experiment (%).
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Fig. 3.27. Advantage "attack" (percentage)

Our data show that the use of all attacking strokes increases at the end of the
experimental work. For the first metric, "offensive withdrawal," the results increased
by 1.7%. An increase was observed in the application of the "smash" stroke - by
1.4%. The largest changes were recorded in the use of "half smash™: from 3.8% - at
the beginning of the experiment increased to 6.6% at the second measurement. In
women's singles, the half smash, as a variation of the smash stroke, is very often
preferred, as it brings an additional element of surprise to the opponent, the
shuttlecock flies sharply and quickly down, and the "cut off* movement of the
feather makes it unpredictable and difficult to play. The "half-smash" stroke is the
subject of more detailed study in the following analyses, concerning stroke
performance and security. Positive changes are also observed in the "counterattack™
actions. This indicates that the female athletes moved more frequently from a

defensive to an attacking position, in creating opportunities for subsequent offensive




actions. The "drop™ stroke was also itself a finishing stroke. We note a higher
Initiative in its application after short feathers on the net, as well as in combinations
after attacking from the back and middle zone, as a finishing play.

When observing the game indicators during the first competition macro cycle we
found significant differences in terms of the choice of service execution - long or
short between the representatives of the world elite and our players. We brought up
the necessity of changing the initial stroke - increasing the frequency of using the
"short serve", as well as setting patterns aimed at improving the technical-tactical
preparation: “serve-receive-third stroke". The results at the initial and final
examinations show the following: 51% use of short backhand service versus the 18%
we found at the beginning of the experiment and 49% performance of long forehand

or backhand service, versus 82% at the beginning of our work (Fig. 3.27).

E Long Serve Short Serve

82%

49% 51%

Incoming Data Outgoing Data

Fig. 3.28. Prevalence of the indicator “service" at the beginning and at the end
of the experiment, EG (%)

The targeted methodology of changing the initial serve (more frequent use) of
the short serve led to significant structural changes in the construction of the rallies;
improved opportunities to transition into timely attack, "dictate™ the course of the

rallies; increase the element of surprise in the opponent.



1. 7.3. Comparative analysis of "'security' indicators at the end of the
experiment
Figure 3.29 presents the data realized by the SWon the indicator "Security" of

the impacts by group, in the first and second observation.

EIncoming =~ Outgoing

Offensive Neutral Defensive

Fig. 3.29. Comparative data on the "Security” indicator of the strokes

implemented by the SW in the first and second study (%)

There was a decrease in the number of erroneous strikes by the "attackers"
group, from 40% at the beginning of the study the values decreased to 32%. We
consider the change to be significant, given the changes in the playing style of the
athletes: from defensive to attacking, and consequently the increase in preferential
offensive actions, while at the same time lowering the errors made. The data also
prove the improvement of attacking actions as sustainable, automated ploys for the
effective implementation of rallies. In the group of "neutral” strokes, we observe
non-significant differences from the initial and final measurements. The female
competitors made approximately the same percentage of errors: 27% and 28% in the
second observation.

In the third group of indicators: the "security" of defensive strokes clearly shows
the increase in the percentage of erroneous defensive actions. Female competitors
committed the greatest weakness (insecurity) in this particular indicator - 33% in the
initial data and 40% in the final observation. We attribute it to the fact that the



emphasis of the work methodology is the improvement of offensive actions and the
admission of a lag in terms of improving the technique in the defensive elements.
Figure 3.29 presents the values of the "security" metric for a group of "attacking"

strokes implemented at the beginning and at the end of the experimental work.
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Net kill 6%8%
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Fig. 3.30. Results for the indicator “certainty” of the group of “offensive”
strokes, realized by the competitors at the beginning and at the end of the

experimental work (%)

Apparently, the players showed much lower error rates in all offensive shots.
Exceptions are counter attacks, which have an increase in errors from 4% to 6%. We
assume that the increased uncertainty of the indicator is due to the more frequent
risk taken by the athletes to move from a defensive to a counter attack position. As
the most significant, we note the changes in the “drop shot” indicator. The clear
decrease in errors - 34% in the first observation and 16% in the second one, with the
more frequent use of the stroke (from 10.5% to 11.3%) prove the resilience and
stability of the technical element - an important offensive stroke, which is also

constructive, a main one in the modeling of individual plays.



Figure 3.31 presents the data about “certainty” of the “serve” element. The
results show that at the beginning of the study the athletes admitted 14% errors from
the execution of the initial stroke (of which 20% - for short serve and 80% - for long
serve). In the second measurement, the SW shows 9% wrong serves (55% - short

serve, 45% - long serve).

Elite Our athletes 1 Our athletes 2

62% 80%
° 45% 38% 55%
80 14%  9gop 20%

Errorsin general Long Serve Short Serve

Fig. 3.31. Comparison of the “certainty” indicator — a serve at the beginning and

end of the experiment (percentage)

In addition to the quantitative reduction of the wrong serves, the change in the
predominant performance of the type of serve is also reported. At the beginning of
the experimental programme, the contestants used mostly a long forehand serve
(82% - long, 18% - short), while at the end of the study the contestants mostly chose
to start the play with mostly a “short backhand serve” - 51%. This gives us reason
to define the improvement in the “certainty” indicator of the “serve” element as very
good, given the comparison of our athletes with the world's female elite, who have
a total number of serve errors: 7.6% (38% in short serve and 62% for long serve)

and preferred performance: 49.6% - short serve, 51.4% - long serve (fig. 3.30).



Figure 3.32 presents the data from the changes in the “certainty” element when

receiving a serve.
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Fig. 3.32. Comparison of the indicator “certainty” - receiving the shuttlecock at

the beginning and end of the experiment (percentage)

The results show that at the beginning of the study the Bulgarian athletes made
a large percentage of mistakes when receiving the serve - 32%, including - 65%
playing the shuttlecock in the net and 35% off the field — “out”. The number of
omissions is huge, compared to those made by the world's elite athletes: 10% (55%
- “out” and 45% - net). In the second study, inaccuracies in receiving a serve
decreased. SW made 18% of mistakes: (60% - “out”, 40% - net). Despite the
Improvement of certainty when receiving a serve, we consider it necessary in the
methodology to focus more on improving the elements: “serve - receiving - third
stroke” by including separate training activities, focusing entirely on these elements.
In the annual planning, suitable periods for work are both the preparatory and
relaxation trainings in the individual microcycles of the competition period. The
need to significantly improve the certainty of the three elements (serve - receiving -

third stroke) is realistically achievable and urgent.



Figure 3.33 presents the data on the “certainty” of the reception for the individual

strokes at the beginning and at the end of the experiment.
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Fig. 3.33. Comparison of the indicator “certainty” - receiving the shuttlecock at the

beginning and end of the experiment (percentage)

The values show an improvement in the certainty of reception in six of the
technical elements and retention of the values in 3 of them. The limits of percentage
errors in the first study vary from 2 to 24%, while in the second one of the
experimental work from 1 to 9%. We note that in the case of offensive strikes:
“smash”, “drop shot”, “offensive clear”, the improvement of certainty at the
reception is significant; they have doubled the errors in meeting with “offensive
clear” (18% at the beginning and 9% at the end) and “smash”: (from 10 to 5%). The
decrease in reception errors in the “drop shot” element is most clearly seen - from
24% to 7% in both studies.

Certainly, the “Certainty” indicator has improved in terms of meeting the
shuttlecock, but we recommend, given its function, further improvement of the
element, as a key tool for further development in the play and maximum elimination

of “accidental” - unprovoked mistakes.



I11. 7.4. Comparative analysis of an indicator “performance” of game
indexes, at the beginning and end of the experiment
Figure 3.33 presents the data on winning strokes by groups, at the beginning and

at the end of the experiment.
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Fig. 3.34. Comparison of the “performance” indicator of strokes by groups at the

beginning and end of the experiment (percentage)

We notice that the elite athletes have achieved “effectiveness” of the plays with
47% offensive strokes, 30% defensive and 23% neutral, while in the first observation
our athletes' most often final winning shots are from the group of the defensive ones
- 45%. The points earned from offensive blows are 35%, and with neutral - 20%. In
the second observation, the Bulgarian badminton players have increased their
efficiency in terms of “performance” in the group of “offensive” strokes, reaching
close values to those of the world's elite - 45%. The percentage of winning defensive
strokes is significantly reduced: from 45 - 25%, and with neutral strikes 30% of the
plays are won compared to 20% in the input data. We are of the opinion that the
obtained values prove an improvement in the realization efficiency of the Bulgarian
athletes and approaching the world trends for an offensive style of play in the

discipline “Women’s Singles”.



A detailed analysis of predominantly profitable offensive strokes is presented in

the following Figure 3.35
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Fig. 3.35. Comparison of the "performance" indicator of strokes by a group

of "attackers" at the beginning and end of the experiment (percentage)

The results from the graph show that the athletes have improved their scoring
efficiency on attacking strokes on three of the indicators: drop shot, half smash and
smash. At the beginning and at the end of the study the final offensive actions are
respectively: 7 - 10% for “drop shot”; 6 - 8% for half smash and, with the highest
increase in the completion of the plays is the stroke "smash™ - from 10-15%. The
indicators “offensive clear” and “counter attack” are offensive actions, but also
building blocks of the plays. Maintaining the same values as winning technical and
tactical actions is normal. Regarding the indicator “drive” of the shuttlecock, we also
observe the preservation of values in both studies - 5%. With this element we bring
out the need for its improvement, not so much from a technical point of view, but
rather from a tactical one, by setting combinations with and without a shuttlecock,
modelled exercises, situations from the front line of the court and other means to
increase implementation efficiency. An increase of 10% (35 to 45%) at the end of
the applied programme is a good indicator for improving the efficiency and

superior performance of the attacking stroke.



Conclusions and recommendations
Based on the analysis of the applied programme aimed at improving the
offensive style of play in the discipline “Singles — Women”, the following
conclusions and recommendations can be made, the practical implementation of
which would help improve the quality of the training process and the effectiveness

of the competition activity:

1. The analysis of the structure of the game in the discipline “Women’s Singles”
revealed the leading styles of play, of both Bulgarian and foreign elite
athletes, which is the basis for optimizing training effects and improving the
quality of competitive play.

2. It is established that the world's women's elite, highly qualified badminton
players in the discipline “Women’s Singles” implement applied effective
technical and tactical models with strong attacking strokes and offensive style
of play.

3. In order to optimize the management of the training process in the discipline
“Women’s Singles” for highly qualified badminton players, an original in
structure and content programme for improving the offensives strokes in the
annual training cycle has been developed and experimentally tested.

4. The structure and content of the applied Programme follow a correct logical
connection and cause positive changes in all aspects of the preparation of the
study group, with a strong focus - building an offensive style of play.

5. Based on the analysis of the game activity of the experimental group of
athletes, we find improved efficiency, certainty and effectiveness of technical
and tactical actions in the individual plays.

6. Inthe study of the interplay between the physical indicators (speed, explosive

force of the upper limbs, isometric force of the muscular corset) and the



speed-force parameters in the technique of strokes, large dependencies
important for sports practice were revealed.

There is a relationship between the indicators “speed” and “force” of the
impact, which increases in a straight line and maintains this trend in the
outgoing studies.

As a result of the applied programme, the maximum speed of the smash
impact (from 200 - 248 km/h) has been improved, proven by high statistical
significance.

Under the influence of the training programme, the athletes change their style
of play from a “defensive” one to an “offensive” one, as a result of which

they become closer to the world's leading badminton players.

Recommndations

1.

The technical and tactical training of the highly qualified badminton players
should be aimed at improving the leading in the current stage of
development of the world badminton offensive style of play.

We offer the Badminton BF the programme we have tested to improve the
offensive style of play in the discipline “Singles” women for use in the
training of Bulgarian badminton players.

The models developed by us with plyometric orientation, integrated with
technical improvement of the offensive strokes is to be popularized in order
to find a place in the badminton training programmes.

We recommend to the Bulgarian badminton sports clubs more active use of
sensor technology for tracking the movements of the racquet (speed and
force of impact), which would optimize both the control and the overall

sports training process.



5. We recommend the use of the applied test battery, normative tables and
comparative results as a reliable guide for the physical and technical training

of badminton players.

Contributions

A programme has been developed and tested - a comprehensive system for one-
year sports training of highly qualified badminton players in the discipline
"Women’s Singles". The factors determining its success and realization are clarified
in detail. The degree of interdependence between these factors and their importance
for achieving high and stable sports results is determined, which proves the

effectiveness of the Programme as a ready model for high practical realization.
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