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YBOJ

B nocnennuTe necetmieTHs YIpaKHEHHSATa C TEXECTH KaTo
HAYMH 32 YCHBBPIICHCTBAHE HA (PU3MUECKOTO pa3BHTHE, MOJOOpsIBaHE Ha
3/IpaBOCIIOBHOTO CHCTOSIHME M 3a MOBHIIaBaHe Ha paboTOCmocoOHOCTTa
mpuo0nxa rojasMa IMOMYyJIIPHOCT B CBETOBEH Mamad. Te3n ynpakHeHus
ca W3BECTHH OIIe OT JPEBHOCTTa — AaTJIETUTE B AHTHYHHUS CBAT ca
OTJIEJISLTM 0COOCHO BHMMAHME Ha Pa3BUTHETO HAa CHJIATA M TIOCTHUTAHETO
Ha XapMOHHYHO TEJOCIOKEHHE C MOMOINTA Ha YNPaKHEHUS C TEXKECTH.
HHTepechT KbM HaApacTBaHETO Ha MYCKyJaTypaTa ¥ pa3BUTHETO Ha
cunara ce Bb3paxnaa npe3 XIX Bek. Pa3sBuTueTro Ha ChCTE3aTEIHHUAT
00AMOMIIMHT B TIOCIETHUTE TOAMHM B IIOCOKA Ha TOJEpHUpaHEe U
HachpYaBaHE HA HATPYMNBAHETO Ha MPEKOMEPHO KOJIMYECTBO HA MYCKyJTHA
Maca (B HAKOH CITy4au, TPaHUYEIIOo C aTONIOTHA), 3a8/IHO C IPEeKOMEepHaTa
ynorpeba Ha aHaOOJIHU CTEPOMAN W ApYrH 3a0paHEHH CyOCTaHIMH KaTo
pactexxen xopmoH, IGF-1, uacynun, dhonucrtaTud u Ap., B TOISIMa CTENEH
HAJIO)KMXa Ha TO3W CIIOPT HEraTWBEH UMUK M OTOIBCHAXa MHOTO XOpa,
KOWUTO TPHU JIPyTH OOCTOATENCTBa Omxa m30pamu OoamOuMnAWHTa KaTo
CpPEeZCTBO 32 MOJAbprKaHe Ha 100po 31pase u paborocrocoOHoCT. [Tomyun
ce Mpa3HMHA B HaJIMYHUTE (OPMH 3a CIOPTYBAaHE 3a 37ApaBe, KOATO
OTBOPH BB3MOXKHOCT 3a MOsIBaTa Ha pa3iMYHU T€UEHHS W METOAMKH Ha
TPEHHPOBKA, HACOUYEHHM KBM DAa3BUTHETO Ha “HEPyHKIMOHATHHUTE U
HepaboTemy” MYCKylIH Ha KYyJTYypUCTHTE. 3a CHKaJeHHWe, He BHHAru
CHOPTHO-METOANYECKUTE IIeNN 05fXa BOJACIIMTE Ipe]l KOMEPCHATHUTE |
MapketuHrosure. OT gpyra crTpaHa KyITypHCTHYHATa METOAMKA U
yHOpaxHeHus OsXxa TNPEeoTKPUTH, KaTO CPEACTBO 3a IMOJ00psBaHE Ha
¢u3ngeckara JeecrocoOHOCT B MHoOro cmoprose. llpm crnoprucru-
JMOOUTENN, TS € €IUHCTBEHATa, KOATO BKIIOYBA HATOBAPBAHETO HA BCHYKU
MYCKYJIH B TSJIOTO C I IIOCTHUTAaHETO Ha xumneptpodus u opopMsHe Ha
MyCKyJlaTypaTa W/Win peayluupane Ha CyOKyTaHHaTa aJuno3Ha ThkaH. U
BCE TaK, OCHOBHATa paboTa B aHAepOOEH PEXHUM C MPOIBIDKUTETHOCT 15-
30 cexyHOM TpH CTaHAApTHA OOJMOWMIAMHT TPEHHPOBKA, KAKTO U
OTPaHWYaBAaHETO Ha YNPAKHEHHATa O €JHOCTaBHU M JIBYCTaBHH HE
yCIsiBa /1a MOCTUTHE MSJIOCTHO Pa3BUTHE Ha (YHKIHMOHATHUS KamaluTeT
Ha opraHu3Ma. ToBa HHM CTHMylIHpa Ja WOTBPCUM TPEHHUPOBBYHA
MeToAuKa, Oa3supaHa Ha KyITYPHUCTHYHHTE IPHHIMIIN, KOSATO Ja €
HacOo4YeHa KbM IIapajieJHOTO YCHBBPIICHCTBAHE Ha (hU3MUECKOTO
pa3BHUTHE U JIEECTIOCOOHOCT.



HEJI 1 3AJAYHN HA U3CJIIEABAHETO

I]enma Ha nucepTaLMOHHUS TPYJ € Ja C€ YCTAHOBU BIIUSHUETO OT
MpUJIaraHeTO Ha TPEHHPOBBYHM METOIWKH Ha KPOC(HT, KyITypHU3BM U
(YHKIIMOHAJIIEH KyJITypuU3bM BBPXY TEJIECHHUS CBHCTaB W (hU3MUecKaTa
JIeeCcTIOCOOHOCT MPH CTIIOPTUCTH-TIOOUTETH B CHIIOBUTE CIIOPTOBE.

[IponstuganiuTe OT 1ENTa 3a0ayu ca:

1.

2.

Ha ce pa3paboT TpeHUPOBHUHA METOIUKA 32 (PYHKIMOHAIEH
60O INHT (KyITypHU3BM).

Ha ce chopmupa rpyna oT y9acTHUIH B U3CIEABAHETO — JINIA
OT JBaTa TOJa C ONHT Ha JIIOOWTEICKO HUBO B CHJIOBHTE
CIIOPTOBE.

VYyactHumure aa OBAAT IOJUIOKEHH IIOCIENOBAaTETHO Ha
BB3/ICHICTBHETO HAa aHATM3UPAHUTE METOAWKH HA TPEHHPOBKA
Ha KpOC(HHUT, KIACHYECKH KYyJITYpHU3bM U (YHKIIHOHAJIECH
060 AMOMITUHT.

Hda ce m3MmepsaT 06a3oBuTe (Tpeau BCAKA WHTEPBEHIIHS) H
KpaifHuTe (ciex BCSIKAa MHTEPBEHINS) [TOKA3aTeNIM Ha ChCTaBa
Ha TejlecHaTa Maca M (u3WyeckaTa J1€eCIOoCcOOHOCT Ha
YYaCTHUIIHTE.

Pesynrartute na 0b1aT aHATM3MpaHW CTATUCTHYECKH U Ja ce
CPaBHAT e(eKTHTe BBpPXY TENECHUS ChCTaB M (pu3mueckara
JIeecTIoCOOHOCT Ha M3CJIeIBaHNUTE METOIWKH Ha TPEHHPOBKA
Ha KpOC(HHT, KIACHYECKH KYyJITYpHU3bM U (YHKIIHOHAJIECH
OO MOVIIIHHT.

Ja ce wu3BBpPIIM CpaBHHUTEIHA XapaKTePHCTHKA Ha
BB3JICHCTBHUATa HAa TPEHUPOBBYHUTE METOIMKH HAa KPOC(HHT,
¢yHKIIMOHAIEH OOAMOWIOMHT ¥ KyATYpH3BM W Ja ce
ompeneny HaW-epeKTUBHaTa OT TAX [0 OTHOUIEHWE Ha
M3CIIeIBAHUTE TTapaMeTpH.

OPI'AHM3ALUA HA U3CJIEIBAHETO

N3zcnenBanero Oerre mpoBeaeHO B IeproAa anpui — oau, 2018 u
anpun — tonu, 2019 Ha TeputopmaTra Ha (utHec neHTHp “Ilaypp eHp
6rotn” m Hannonanua crioptHa akagemus “B. Jlescknu “ B rpag Codus.



KOHTHHI'EHT HA U3CJIEJIBAHETO

KontuarenT Ha mscneaBaneTo 0sixa 11 mgymu ot nBara mona (6
MBXE W 5 jKeHH) Ha Bb3pacT Mexnay 20 m 32r, Kkato cpemHara BB3pacT
6emre 26.3+3.3r (cpeaHa CTOWHOCT+CTAaHAAPTHO OTKIOHEHHUE). CIIOPTHUAT
CTa)X Ha ydvacTHUIHMTEe Oeme wMexay 1.5 wm 7.5r, kKaro maHHUTE
3akperisaBaxme 10 0.5t (cpenno 3.8+1.91).

METOJIHU HA U3CJIEJIBAHETO

Onpenesisine Ha TeJIeCHATA Maca U CbCTaBa i

Tenecnata maca Oerre u3MepBaHa B KMJIOrpaMu ¢ To9HOCT 10 0.1
Kr. ChCTaBBT Ha TeJecHaTa Maca Oelle OmpeAessH B HAa4ajJoTO U B Kpas
Ha BCEKHM €Talm OT MW3CJIEABAaHETO TIOCPEJACTBOM MeETOoAa Ha
O6uoenekTpuuHusA nMIenanc. MismepBanu Osixa TeixecHaTa Maca, HHJIEKCHT
Ha TelecHaTa Maca M OTHOCHUTEIHOTO KOJMYECTBO (B TPOLEHTH) Ha
MacTHaTa ThKaH. l3mon3BaHaTa amapaTypa Oemie eJIeKTpOHEH KaHTap
mapka Tanita, mogen SC-331S Total Body Composition Analyzer.

OueHsiBane Ha pu3HYeECKATA 1eecCOCOOHOCT

KopexTtHara mpomenypa Ha CIOPTHO-IEAArOrHYECKO TECTHUpPaHe
M3HCKBAa TECTOBETE € Jia Ce IpaBsT NPH €IHAKBH YCIOBUS M C €IWH U
CBIIM €KUM BHB BCEKH €Tall Ha M3CJICBAHETO 32 J]a HE C€ KOMIIPOMETHPAT
pesyiaTaTtute OT ImpoMsHaTa B obcrostencTBaTta. IlonOpamu cMme TecToBe,
KOMTO HE H3WCKBAaT HAJMYME Ha CIEIHalHa amapaTypa, JJabopaTopHHU
yciIoBUS 1 00y4eH nepconan. Pusndeckara AeeclocoOHOCT U IPOMEHHTE
i 06s1Xa M3MEPBAaHM C MIOMOINTA Ha TECTOBE 3a OMpeZeNsiHe Ha HHBOTO Ha
pa3BUTHE Ha CJIEIHWUTE IBUTATENHW KadecTBa: 0OMa H3JPBXKINBOCT,
CKOpPOCT ¥ eKCIUIO3UBHA CHJa, CHJIOBA W3APBKINBOCT, JIOBKOCT.
W3non3BaxMe CTaHJApPTHU TECTOBE 3a BCIKO €IHO OT THIX:

Obwa uzopvorcaueocm:

3000 M. rmaako OsraHe ¢ BUCOK cTapT. TecThT Oemre mpoBeXIaH
Ha CTaHJapTHa TapTaHOBA aTiIeTH4Yecka nucra ¢ AbmkuHa 400 M Ha
tepuropusata Ha HCA “B. JleBckn”. Pesynrtature 6sixa H3MepBaHH C TOYHOCT
ot 0.01 cexk.

Cropocm u eKcnio3usHa cuna (eKCcni03usHoOCm,):



30 M. yCKOpeHHE OT HUCBK cTapT. TECTHT c€ ChCTOM OT 3 U3MBIHEHUS HA
30 MeTpoBO CHPHMHTOBO OsraHE OT CTAPTOBA MO3UIMS HHUCBK CTapT C
moumBKa OT 3-5 MHUH MEXAay Tsax. B3ema ce Hail-moOpusT pes3yinTart.
Pesynrarute 6sixa n3mepBanu ¢ TouyHocT ot 0.1 cek.

CKOK Ha IBDKMHA OT MACTO C JBaTa Kpaka. Pe3ynrarpT ce oTumTa OT
JUHUATA Ha OTCKadaHe A0 Hail-OnM3KaTa TOYKa Ha KOHTAKT C 3eMATa CIeN
oTckaganeto. llpoBexmar ce 3 ommra W ce B3ema Hal-7OOPOTO
noctmxenne. Pesynrature 6s1xa u3mepBanu B MeTpu ¢ TouHocT 70 0.01 m.

Cunosa uz0pvocIUBOCm:

Tect moBaurane Ha IIaHra OT TWJIEH Jjer: M3momsBaxme maHra ¢
Maca paBHa Ha Ta3W Ha arjiera npu MbxeTre U Ha 70% OT Ta3u Ha aTiera
npu xeHute. Ilpenu Tecta ce u3nbaHsABaxa 2-4 pasrpsiBalliy CEpUU C IO-
HUCKA WHTEH3UBHOCT. TecThT ce MIpoBekKJalle B €IHH OIUT, KaTo
n3MepBaxMe Oposi Ha YCHENIHHUTEe IOBTOPEHHUS C IIBJIHA aMIUIUTYAA.
Pesynrarute 0sxa N3MepBaHHU B CEKYHAM C TOYHOCT 710 | cexk.

Jlosxocm:
Tecm na wywpkena . TecTbT ce NpOBEXAA MO CIEJHUA HAUNH:

- amIeThT 3acTaBa 0oc ymO0OHO Ha J1BaTa Kpaka, KaTO MOCTaBs pPhIETe
CH Ha KPBCTa;

- TOBOWTa EIWHHUAT KPaK U IOCTaBs NPBCTUTE HA KpaKaTra BBPXY
KOJITHOTO Ha CPEUTyTIOJIO0KHUS,

- IOoJ KOMaHJa Ha aCHCTEHTa BIUTA TETaTa W 3acTaBa HA MPBCTH, IPH
Ta3W KOMaH/Ia Ce BKIIIOYBA U XPOHOMETHPBT;

- Oajancupa KOIKOTO MOXeE IoBede Oe3 Na JOIMyCKa Ierara Ja ce
JOTIpe 10 3eMsATa U 0e3 Nla OTINIeNs MPBCTUTE Ha APYTUAT KpaK OT
KOJISIHOTO;

- aCHCTEHTHT 3aIMCBa MOCTUTHATOTO BPEME;

- TECTBT C€ MOBTAPS U C IPYTHUAT KpPak;

- 3ammucBa ce MO-IOOPHAT pe3yiTaT OT ABaTa Kpaka.

TpeHUPOBBLYHU METOAUKH

ExcriepuMeHTHT ce mpoBee B TPU YaCcTH, BCAKA OT KOUTO Oerne ¢
NPOABIDKUTENTHOCT oOT 4 ceamuuu. M3nos3BaxMe MPOTOKON  3a
pPaHIOMHM3UpPAHO CpaBHUTENHO u3cienBaHe (crossover study), kato
W3CIICIBAHUTE NHUIa OfXa MOAJaraHu Ha 3 pa3INYHd WHTEPBEHIHH C
€IHOCEIMUYHO TPEKHbCBAHE MEXKIY TAX U BIOCIEACTBHE eheKTuTe Osxa
MOJJIOKEHN HA CTATUCTUYECKM aHaiW3 U cpaBHeHme. CTapTUpaxme c
MeToAnKa 3a (PyHKIMOHAIeH OOJUOWIIIUHT, MOCJIEeIBaHa OT TakaBa 3a



KpocHT M 3aBBpIIMXME EKCIEPUMEHTa C KyITYPHCTHYHA METoauKa. B
HAYaJIOTO M B Kpasl Ha BCEKH €Tall Ce NMPOBEKaxa TECTOBE 32 OIpe/elsTHe
Ha HUBOTO Ha Pa3BUTHE HA JABHUTaTeIHUTE KadyecTBa M CE€ H3MepBalle
ChCTaBa Ha TeJecHaTa Maca. [pUTe TPEeHHPOBBYHM METOJNKH ca
C€HepreTHYHO  EeKBHUBAJEHTHHW  (OOmMAT  €HEeprueH  pas3xon  OT
HAaTOBAPBAHETO € KOHCTAHTEH) C I1€J KOPEKTHOTO OLIEHsABaHE €(EeKTUTE OT
npunaraneto uM. IlpakTukyBaHata ¢u3n4Yecka AakKTHBHOCT Oeme C
pa3IMYHU KOMOMHAIMK Ha KOMIIOHEHTHTE CH — 00€M, YeCTOTa, IUTBTHOCT
1 WHTEH3WBHOCT — HO yHH(HIMpaHa 332 BCHYKH yYAaCTHHIH IO CIEIHUSA
HA4YMH: OOIIMAT €HEePTHEH pa3Xxo] B €AMHHIN META0OJIUTEH €KBHUBAJICHT
Ha ycuiuero (Metabolic Equivalent of Task - MET) e exBuBanenTeH Ha
cenMuyHa 6a3a. CyuramMe, ye W3MONI3BANKN YHUQHUIUPAHH W3MEpBaTEITHH
eAMHUIM 3a (u3uUecKkaTa aKTHBHOCT, INE YCIEeM CTaTHCTHYECKH
KOPEKTHO J1a CpaBHSABaM€ KOJIMYECTBEHO (PM3MUECKH HATOBApBAaHHA C
paznnuHu napaMerpu. CeIMUYHHUAT €HEPTHEH eKBHBAJIECHT Ha BCAKA €HA
oT mpmiaranute Meroamku Oeme cpemno 60 MET-uaca, xouto Osixa
pasmpeneNeHn B 3aBUCHMOCT OT 4YeCTOTaTa M WHTEH3MBHOCTTa Ha
TPEHUPOBBYHHUTE CecHH. V3mon3Baxme NpPUOMMKEHHS 3a EHEPTHUHUSA
eKBUBAJICHT HA pa3NW4YHATE THUMOBE (U3NYECKH HATOBapBaHUS,
mpeocTaBeH oT pa3padorka Ha Jette M, Sidney K, Blumchen G, 1990. He
CMe TIOCTaBSUIM CIIEI[MAIHM W3WCKBAHMWA KbM XPAaHUTEIHHUSA PEKHUM Ha
YYaCTHUIIHUTE.

Kpocgum:

W3non3Banata METOAMKA C€ ChCTOELIE OT 4 TPEHUPOBBYHH CECUU
CEMHYHO, MPOBEXKAAHU B JHUTE IOHEJIEIHHUK, BTOPHUK, YETBBPTBK H
neThK. M3nbIHABaHUTE yIIpakHEHHUS 0s1Xa OIpe/eNieH! PEeIBAPUTEIHO U
He 0sXa MPOMEHSHH 3a [AJaTa MPOABIKUTETHOCT Ha Iporpamara. Beska
TPEHUPOBKA ce cbcToenle oT §-10 ynpakHEeHUs, KOUTO CE U3IbIHSABAXA B
61okoBe, 0e3 MoYMBKa MEXAY TAX (MOZOOHO Ha MeToAa Ha KpbhroBara
TpeHHpoBKa). Beska cecus ce cperoene oT 4 6510Ka ¢ MPOIBIKUTETHOCT
ot 8-10 muH. Bceku. llanocTHara mporpama € mpejacTaBeHa MoAPoOHO B
IIpunoxenue 2 Ha AUCEPTALUOHHUS TPYA.

Kynmypuszvm:

Wznomn3BaxMe TpeHUpOBBUEH CIUIUT 4+1 (4 TpEHHpPOBBUHHU [HH,
MOCNIEABAaHM OT €IUH TIO0YMBEH). VI3MbIHSABaHUTE YyNpaKHEHUs Osxa
OTpeAeNeH: IIpeIBApUTETHO W He OsIXa TNPOMEHSHH 3a IsIara
MPOABDKUTETHOCT Ha MporpaMaTa. Besika TpeHHpoBKa ce chCToele oT 8-
10 ynpaxHeHHs, KaTO HHTEH3UBHOCTTA Bapupaie mexay 70% u 85% ot



ITIM (moBTOopeH makcumym). IIpoasxkuTenHOCTTa HA €HA cecus Oerne
85-90 muH. MHTEpBaNmUTE MEXIY CEPUHUTE M YIPAKHEHHUATA 051Xa MEXTY
90 m 120 cex. llanmocTHara mporpama e IpejacTaBeHa MHOAPOOHO B
IIpunoxenue 3 Ha AUCEPTALUOHHUS TPYA.

MaTeMaTHYeCKH H CTATHCTHYECKH METOIH
H3non3BaxMe CASIHUTE CTATUCTHYECCKUA METO/IM:
*  Bapuayuonewn ananus.
*  CpasHumenen aHanus.
* [Ipoyusamenna cmamucmuxda.
*  Ananus na xosapuayuume (ANCOVA).

AHAJIN3 HA PE3YJITATUTE
BBHTPI'PYIIOBHU PA3JIUKU B PE3YJITATUTE
DyHKUMOHAJIEH 00AMONJIIMHT

Ha Ttabn. 1 ca mpenctaBeHH BBTPETPYNOBHTE PA3IUKH II0
W3CIICIBAHUTE TMapamMeTpu TpH [pHilaraie Ha METOoAWKaTa Ha
¢byakunoHanmaust OomuOmiauar. OT BCHYKH HW3CIEABAHU ITIOKA3aTENH,
Te3W, CBBP3aHM C PA3BUTHETO HA [BUTATEIHWTE KadecTBa — o0Ima
M3JIPBAIINBOCT, CKOPOCT W B3PHBHA CHJIAa W CHJIOBA H3APHKINBOCT
(ceotBeTHO p=0.0001, p=0.026, p=0.033 =m p=0.007) — mnokazBar
CTaTHCTUYECKH JOCTOBEPHM HM3MEHEHHMsS B pe3yJiTaT Ha IpHjaraHara
Meroanka. HsiMa ma KoMeHTHpaMme BeIMYMHATa Ha PA3NIUKHUTE, THU Kato,
OYaKBaHO, T€ HE ca 0COOEHO JIpaMaTUYHHM, TOPAJAN OTHOCUTEITHO KpaTKaTa
MPOABDKUTEIHOCT Ha ekcnepuMmeHta. Cammuar ¢akt, 4e oTduTame
CTaTHCTHUYECKa JOCTOBEPHOCT B TE3W IapaMeTpH, € JIOCTaThYHO
MOKa3aTesleH 3a e(eKTHBHOCTTa Ha METOAWKAaTa Ha (YyHKIIMOHAIHUSA
KyJITypHU3BM ITI0 OTHOLICHHWE Ha Pa3BUTHETO Ha JIBUTATEITHHUTE KAa4ecTBa.
IIlo ce oTHaca m0 cbhCTaBa Ha TeJecHaTa Maca, €IWHCTBEHO
OTHOCHTETHOTO KOJIMYECTBO HAa MAcTHATa THKAH C€ Peaylrpa JOCTOBEPHO
(p=0.044). Ha ¢ona Ha nmuncarta Ha npomsHa B U'TM u TenecHaTta Maca,
TO3u (pakT OM MOTBJ Ja ce MHTEpHpeTHpa KaTo NMPOMSHA B TEIECHUS
ChCTaB — ITOBHUINABaHE HA KOJIMYECTBOTO HAa aKTHBHATa TEJECHA Maca 3a
CMeTKa Ha peAyIlHpaHeTO Ha aOCOIMIOTHOTO U OTHOCHUTEITHOTO KOJIUYECTBO
Ha MacTHaTa THKaH.

TectpT 3a nOBKOCT W OajgaHC HE OTYHTA CTATUCTHYECKU
JOCTOBEpHHU pa3nukd. IlpuimaraneTo Ha ocTaHaNWTE JBE TPEHUPOBBYHU
METOJUKH JTOCTOBEPHO MOJ00pSIBa T€3U KadeCcTBa.



Tabm. 1
BeTperpynoBu pa3nuku B U3CIEABAHUTE MMapaMeTpU IpH NMpHIaraHe Ha
METOJIMKa Ha TPEHUPOBKA Ha (YHKIMOHAIECH OOANOMIIMHT

MapameTsp Cpenna Cr. t Cr. na P
OTKJIOH. cBoOOaa

Tenecna maca -0.46 0.73 -2.099 10 0.062
% MaCcTHA TbKaH -0.30 0.43 2.307 10 0.044
UTM -0.03 0.48 -0.269 10 0.794
H3apbxanBoct -0.65 0.47 4.535 10 0.001
CKOK HA IbJ/IKHHA 0.06 0.08 -2.609 10 0.026
Yckopenns -0.10 0.13 2.472 10 0.033
Tuaen Jer 1.18 1.16 -3.357 10 0.007
Tect “Ilbpken” -0.27 1.90 -0.476 10 0.645

Kpocdur

[Ipu xpochur MeroamkaTa yCTAHOBHXME CTATUCTUUECKU
JIOCTOBEPHU PA3JIMKU BHB BCHUKH H3CJICABAHN MMOKA3ATENH, C U3KIIOUCHUE
Ha Te3W CBBP3aHU C B3pHMBHATa cwia M ckopocrra (tabdn. 2). MuTepec
MIPEICTABIIABAT IPOMEHNUTE B TIOKA3aTEIUTE HA TEIECHATA Maca U ChCTaB.
Tenecnara maca ce peAynupa 3aeIHO C IMOBHIIABAHE HA OTHOCHUTEIHOTO
KOJTMYECTBO Ha MacTHaTa ThKaH. ToBa oO3HauaBa, 4e 3a pas3iuKka OT
BB3/ICHCTBHETO HA METOAMKATa Ha (PYHKIMOHATHUS OOTUOWIIWHT, TYK
TpaHchopManmsiTa Ha TSUIOTO € CBOPOBOJACHA C peaylnupaHe Ha
a0COJII0THOTO M OTHOCHUTEIHOTO KOJIMYECTBO HAa aKTHBHATA TEJICCHA Maca.
B nomsianenue, B aOCONIOTHH CTOWHOCTH, IPOMEHHUTE B TEJecHATa Maca
ca TMO-MaJIKH TpU KPOCPUT METOAMKATA B CpPaBHEHHE C Ta3u IO
¢byakunonanen 6oxubmnauar. CregoBaTenHo, HE3aBHCUMO, 4€ Kpochur
yCIsiBa Ja TOCTHTHE PEAyKIUs B TeJIecHaTa Maca, TSI UMa I0-CKOPO
ecTeTndeH e¢gexkT u Om TpsAOBaso Ja CBBp3aHa C BIONIABaHE Ha
MOKa3aTeNuTe Ha OTHOCHTEIHUTE CHUJIOBH IapaMmeTpu. ToBa 3aKIIOUcHHE
ce MOTBBPKaBa OT PE3YITATHTE B TECTOBETE 32 CKOPOCT M B3pHBHA CHJIA
— W TpH JIBaTa HE CE€ OTYUTAT CTATUCTUYCCKH ITOCTOBEPHHU PA3IHUKU Ha



¢ona Ha BnomasaHe Ha pesynrature ¢ 0.07 mua mpu 30 mMeTpoBHUTE
yckopenus U ¢ 0.03 M. npu IBATUSA CKOK OT MSICTO.

Tabm. 2
BbTperpynoBu pa3ivku B U3CICABAHUTE MAPaMETPH TP MPHIATaHE HA
METO/IMKA Ha TPEHUPOBKA HA KPOCHUT

IMapameTnp Cpeana Cr. t CT. Ha P
OTKJIOH. cBodoaa

Teaecna maca -0.10 0.19 -1.883 10 0.089
% MAaCTHA TbKaH 0.17 0.19 3.012 10 0.013
UTM -0.03 0.06 -1.901 10 0.086
HM3apbaxauBoct -0.09 0.10 -2.988 10 0.014
CKOK Ha IbJKHHA -0.03 0.07 -1.406 10 0.190
Ycekopenns 0.07 0.13 1.789 10 0.104
Tunen Jjer -0.36 0.50 -2.390 10 0.038
Tect “Illbpkena” 1.09 1.37 2.631 10 0.025

TecThT 3a omnpejeNsiHa Ha CHIIOBaTa M3IPHAIUBOCT (IOBIUTAHE
Ha [[aHra OT THJIEH JIeT) M0Ka3Ba CTaTUCTUYECKH JOCTOBEPHO BIIOIIABAHE
B pesynratute (p=0.038). ExmHcTBEeHWTE TECTOBE 3a JBUTATCITHUTE
KadecTBa, KOUTO OTYHUTAT MOMOOpEeHHE ca TO3W 3a 00Ima U3IPHKINBOCT
(p=0.014) u TO3m 3a ;moBkocT u Oamanc (p=0.025). Jlokato u3BECTHO
nonoOpeHre B JIOBKOCTTA € OYaKBaHO NpU Ta3u MeTojauka (mopanu
apceHana W OT pPa3sHOOOpa3HU CpeAcTBAa Ha TPEHUPOBKA), TO TE3U
pesyaTratu ca 0coOEHO TOKa3aTeTHW II0 OTHOIIEHWE Ha (u3mdeckaTa
(YHKIIMOHAIHOCT — METOJMKAaTa Ha KPOC(HUT HE yChsBa Ja MMOCTHTHE
(MOHEe B KPaTKOCPOYEH IUIAH) pa3BUTUE HA PANIMYHHUTE HPOSBICHUS Ha
CHJIaTa KaTo JIBUTATEIHO KAYeCTRBO.

Kyarypuszsm

[lo oTHOmEHWME HA MpOMSHATA B W3CIEABAHUTE MapaMeTpH,
METOJMKATa Ha KOHBEHIIHMOHATHHS KYJITYpHU3bM B MHOTO OTHOIICHHUS CE
MoApeXaa KAaro MEXKIWHHO 3BEHO MEXIy Te3d Ha Kpochur u
¢byakunonanmaus OomuOminauar (tadn. 3). IlpomsHara mapameTrpute Ha
TelecHaTa Maca M ChCTaB € €JHOIOCOYHA C Ta3W NMpU (PyHKIIHMOHATHUS
KyATYpU3BM, C Ta3W pa3jinKa, 4€ MpPH BCUYKKA TOKA3aTEIW CE OTYUTAT
CTAaTUCTHYECKH JIOCTOBEPHH pas3Nukhu. Pemykuusara B OTHOCHUTEIHOTO
KOJIMYECTBO HA MaCTHAaTa ThKaH € IM0-3HA4YMMa NpU (YHKIIHOHATHUS
oomubmiauar — 0.35% cpemy 0.26% — mokaro TenecHata mMaca ce



[IOKa4yBa B MO-TOJIIMA CTEIEH IPU KyJITypUCTHYHATa Meronuka — 0.6 kxr
cpemy 0.46 kr (HemocToBepHO cratucTUdecku). ClieOBaTEeIHO, U TIpU
JABETC MCTOAHUKHU CC Ha6HIOZ[aBaT €IHOIIOCOYHU NPOMEHU — TMOBHUIIIABAHEC
Ha a0COJIOTHOTO M OTHOCHTEIHOTO KOJMWYECTBO HA aKTHBHATA TEJIECHA
Maca (MycKyJHa Maca) U peaylnupaHe Ha OTHOCHUTETHOTO KOJMYECTBO Ha
MacCTHaTa ThbKaH.

Tabmn. 3
BbTperpynoBu pa3ivku B U3CICABAHUTE MAPaMETPH TIPHU MPHIIATaHEe Ha
KyJITypUCTUYHATA METOJIMKA Ha TPSHHPOBKA

IMapameTrnp Cpeana Cr. t CT. Ha P
OTKJIOH. cBodoga

Tenecna maca 0.60 0.56 3.529 10 0.005
% MacTHa TbKaH -0.26 0.24 -3.614 10 0.005
UTM 0.20 0.18 3.547 10 0.005
HN3apbxauBocT 0.10 0.36 992 10 0.344
CKOK Ha IbJIZKHHA 0.05 0.07 2.390 10 0.038
Yckopenns -0.08 0.11 -2.324 10 0.042
Tunen Jer 1.72 1.19 4.811 10 0.001
Tect “Illbpkea” -0.72 0.64 -3.730 10 0.004

AHanu3bpT Ha Tabn. 3 MOTBBpXkAaBa Te3W mpeanoioxeHus. Ilo
OTHOIIIEHHE HAa OTHOCHTEIHWTE MPOSBICHHS Ha cuiara (IPeMEeCTBaHETO
Ha COOCTBEHOTO TSJIO B MPOCTPAHCTBOTO), CKOPOCT M B3pHBHA CHIIA,
MEeTOAMKaTa Ha (QYHKIHOHATHUSA OOJUOMIAMHT € TMOo-yCHemHa —
mogobperne ¢ 0.06 M B ckoka Ha naemkmHAa copsmo 0.05 M 3a
KyarypuctuuHara Meroauka u ¢ 0.1 mume cpemy 0.08 mMuH mpu 30
METPOBUTE yCKOpeHHA. [Ipm cmmoBaTa M3APBAKINBOCT €PEKTHTE ca B
moJi3a Ha KyJTypu3Ma — HoBUIIeHHE ¢ 1.72 noBTopeHus cupsmo 1.18 3a
¢dhyHKUIHOHATHAS 00 TMOWIIIUHT.

ObmaTta M3APHKIUBOCT C€ BIOIMIABA M NPU KYJITYpPHUCTHYHATA
METOAMKA, Makap U HexocToBepHo cratuctuuecku — 0.1 cek; p=0.344.
Cropen Hac, TOBa € B M3BECTHA CTETEH HEOYaKBaHA Haxo/Ka Ha (oHa Ha
MOBHUIIEHaTa MYCKyJHa Maca M chenupukara Ha CpeJacTBaTa Ha
METOJMKaTa, KOWTO Ca OPHEHTHPAaHH OCHOBHO KBM pa3BUTHETO Ha
CHJIOBaTa U3JIPBAKIINBOCT.

WnTepec mpeacraBisiBa OTYETEHOTO BIONIaBaHe (CTATHCTHYECKH
JIOCTOBEPHO) B pe3yJNTaTHUTEe Ha TecTa 3a JIOBKOcT M Oamanc. Ilo Hamre
MHEHHe, e/lHa OT IMPUYMHHTE 3a TO3HM (peHOMEH O MOorJia J1a ce€ KOpPEeHH



CBIIO B MOBUIIEHOTO KOJIMYECTBO HA AKTHBHATA TeJleCHa Maca Ha ()OoHA Ha
OTHOCUTENHO KpaTKaTa MNPOABJDKUTENHOCT Ha  €KCHEepUMEHTa —
YYaCTHMLIMTE IPOCTO HE Ca paslojlarajii C AOCTaThbYHO BpEME 3a Ja
“oprmazesar” W ‘“‘ympaBnsABaT® e(EKTHBHO HOBaTa MYCKyJHAa TBKaH.
Bingnue B mponeca oka3Ba M BHCOKOTO CBABPKAHME HA H30JUPaHU
YIOpaXHEHHs] B IIporpamaTa 32 CMETKa Ha KOMIUIEKCHUTE MHOTOCTaBHU
TaKuBa.

MEXIAYI'PYIIOBU PA3JIMKHU B PE3YJITATUTE

TesiecHa Maca u TeJjieceH ChCTAB

Ha T1abm. 4 ca mnpenacraBeHW BBTPETPYIOBUTE pA3IUKH B
rapaMeTpuTe Ha TeJIeCHaTa Maca M ChCTaB IO YYaCTHHIM M KAaTO CPEeIHU
croitHocTH. Te3W NaHHM NaBaT Hai-o0ma mpeicTaBa 3a edeKTHTEe Ha
M3CIeBAaHUTE METOJUKM BBPXY Te3W mokasarenu. Ha Oazata Ha
TabiuaTa ce YCTaHOBSABAa MPEBB3XOJCTBOTO Ha METOAMKAaTa Ha
(yHKIIMOHAIHNSA OOJUOWIAMHT HaJX Ta3W HAa KPOCQHT IO OTHOIIEHHE Ha
TpaHchopmanusaTa Ha TEIECHUS ChCTaB — peAyIIMpaHe Ha MAacTHaTa ThKaH
W TIOBHIIABAaHE Ha KOJMYECTBOTO Ha aKTHUBHATa TeJecHa Maca
(MyckynHaTa TBKaH). /JIBeTe KyATYpHUCTHYHH METOJWKH [OBHIIABAT
TenecHaTa Maca cboTBeTHO ¢ 0.46 kr m 0.6 Kr, KaTo ChHILIEBPEMEHHO
peaynupaT OTHOCHTETHOTO KOJWYECTBO Ha aaumo3HaTta ThkaH ¢ 0.3% u
0.26%. Kpocthut meTongukaTa peayiupa akTuBHaTa TeiaecHa maca ¢ 0.11
KT Ha (hOHa Ha NOBMIIaBaHe Ha IMPOIEHTa Ha MacTHa ThKaH ¢ 0.17%.

Tab6mn. 4
BbpTerpynoBu pasiiMky B IapaMETPHUTE HA ChCTaBa HA TEJIECHATA Maca
Vuacrn Tbl:ﬁ{ T™Mk | TM6 "f‘l’)lg’[ oM | %M I/I;éw TM | uTM
ine
1 11 0.5 13 | -06 | o1 02 | 037 | -015 | 040
2 L7 | 03 13 | o1 05 | -02 | 057 | 010 | 042
3 0.5 0 0.5 0.1 0.1 0 0.08 | 000 [ 0.5
4 12 | o1 12 | o1 02 | -04 | 040 [ -003 | 038
5 03 | -1 0.1 03 | 02 0 0.08 | -003 | 0.03
6 0.8 0.1 L1 0.1 0 08 | 040 | 003 | 038
7 02 | -01 | 01 | o1 02 | -03 | 008 | -0.04 | -004
8 02 | 02 | 03 | -04 | o1 03 | 001 | -009 | -0.3
9 0.4 0 0.5 0.1 02 | -02 | 015 | 000 | 021
10 09 | 02 05 | -13 | 04 | -05 | -1o8 | 008 | 020




11 -0.4 -0.2 0.5 -0.7 0.3 0 -0.62 -0.08 0.21

Cpenno 0.46 -0.11 0.6 -0.3 0.17 -0.26 0.04 -0.04 0.2

Jlerenna: TM — TtenecHa maca (kr); %M — mpoueHT MactHa ThkaH; UTM — MHAEKC Ha TelecHaTa
Mmaca; G0 — pyHKIHOHANEH O60AUOMIANHT; K — KpochuT; 6 — KyaTypu3sM (00 JHOHIIUHT)

Tenecna maca

Tabn. 5 ceappka pesyiaTaTuTe OT TecTa 3a MEXAYTPyIOBH
pasznuku o merogukara Ha ANCOVA. CraTuctudeckara JOCTOBEPHOCT
Ha pa3NIHKUTe B e(EeKTUTe Ha TpHIaraHUTe METOAWKH € OTpa3eHa B
rpadata “I'pyna” u e cvc croitHocT 0.007. ToBa moka3sBa, ue MeXIy TPHUTE
CpaBHSIBAaHH METOJWKH CBHINECTBYBAT CTAaTUCTHUYECKH JIOCTOBEPHH
pasIuYusg MO OTHOIICHHWE Ha pa3Mepa Ha e(eKTHTe MO TO3W IMOKas3aTell.
CxomHH ca KOHCTaTaIllMUTE W MPHU OCTAHAIUTE MapaMeTpHh Ha MOJeINa, C
M3KITI0YeHne Ha cBoOomuus koedumuent — p=0.21. CuegosatenHo,
HE3aBHCHMO OT OTHOCHUTEIHO MajKus 0o0eM Ha M3ClIeBaHaTa H3BajKa,

ANCOVA ycmemHO Mojenupa BB3ACHCTBUETO Ha IPHIAraHUTE
METOIUKHU.
Tabm. 5
TecT 3a MEXXIYTpyNOBH Pa3IUKU (TeJIecHa Maca)
7 C— Coop Ha Crt. Ha Cpeana F p
KBaJpaTuTe | cBO00JA | KBagpaTHYHA
Kopur. mogen 7959.69 3 2653.23 9877.90 0.00
CB00. koed. 0.42 1 0.42 1.57 0.21
Perp. xoed 7957.44 1 7957.44 29625.35 0.00
I'pyna 3.14 2 1.57 5.84 0.007
I'pemka 7.78 29 0.26
O6wmo 175943.22 33
Kopur. c6op 7967.48 32

Ha cnenpamara tabnuma (Tabn. 6) ca IpeACTaBeHN pe3yiTaTHTe
CPaBHABAHETO Ha PA3JIUKHTE B €(EKTUTEe Ha MPHUIATaHUTE METOIMKH IO
JABoiiku. He ce ycTaHOBSIBa CTaTUCTHYECKA JOCTOBEPHOCT B PA3IUKHUTE B
eeKTUTe EeIUHCTBEHO MEXJTy KyITYpPHUCTHYHATa METOJWKAa M Ta3u Ha
¢byakunoHanmaust  OommOmiauHT. Pasnmkara e  Hal-TolmsAMa  MEXIY
METOJMKAaTa Ha KJIACHYECKHs KyJITypu3bM M Ta3u Ha kpochut — 0.71 kr,
ciieZiBaHa OT Ta3u MEXJy (QYHKIHOHATHUS KyJITypu3bM U Kpochut — 0.57
KT W Ta3u Mexnay asere Oomubmimuar meroamku — 0.13 kr. Teswm



KOHCTaTallid ca B TOJsIMa CTENEH OYaKBAaHM MPEIBUI aKIEHTa, KOMTO
MOCTaBA KyJTYypUCTHYHATa METOJUKA BBPXY MYCKyJIHaTa XUnepTpodus.
I[lo cpmure mnpwuynHM GYHKOHOHATIHUAT OOXMOWIAWHT  TOCTHTa
CPaBHHTEJIIHO BHCOKO IIOBHIIEHHE Ha KOJIMYECTBOTO HA aKTHBHATa
TeJecHa Maca.

Tabmn. 6
MexayrpynoBy pa3iuKy 10 ABOHKH (TellecHa Maca)
()] (@)] Cpenna Cr. )4 95% noBepuTeeH
rpyna | rpyma | padamuka (I- | rpemka Toana Topna
2 rpaHuIA rpaHuIa

b K 0.71 0.22 0.003 0.25 1.16
$o 0.13 0.22 0.555 -0.32 0.58

K 0 -0.71 0.22 0.003 -1.162 -0.25
$o -0.57 0.22 0.014 -1.03 -0.12

Do 0 -0.13 0.22 0.555 -0.58 0.32

K 0.57 0.22 0.014 0.12 1.03

Jlerenna: ¢p6 — pyHKIHOHANIEH OOANOWIINHT; K — KPOCHUT; 6 — KyATypr3bM (00 JUOHIIUHT).

Omuocumento KOIu4ecmeo Ha MACMHAMAa MovKaH

Tabn. 7
TecT 3a MEXXIYrpyNoOBH pa3IvKy (MacTHA ThKaH)
7 P— Coop Ha Crt. Ha Cpenna F p
KBaJpaTuTe cBo0OIa KBaJpaTHYHA
Kopur. 281.80 3 93.93 1131.10 0.00
Monea
CB00. koed. 0.22 1 0.22 2.73 0.109
Perp. xoed. 281.40 1 281.40 3388.57 0.00
I'pyna 1.46 2 0.73 8.80 0.001
I'pemxa 2.40 29 0.08
(01131101} 8092.02 33
Kopur. coop 284.20 32

Tabn. 7 mpexncraBd pe3yATaTUTE OT TeCTa 3a MEXAYTPYIOBH
pasznuku o merogukara Ha ANCOVA. CraTuctudeckara JOCTOBEPHOCT
Ha pa3NIuKUTe B e(PEeKTUTe Ha MTpHIIaraHUTe METOAWKH € OTpa3eHa B



rpacdata “I'pyna” u e cwve croitHocT 0.001. ToBa moka3sBa, ue MeXIy TPHUTE
CPaBHABAHM METOAMKH CBIIECTBYBaT CTaTHCTUYECKH JOCTOBEPHHU
pa3iauuus 1O OTHOLIEHHWE Ha pa3Mepa Ha e(eKTHUTE IO TO3M IOKa3aTell.
OcTtaHanuTte mapamMeTpy Ha MOJiea ca ChI0 CTATUCTHYECKN TOCTOBEPHH,
C U3KIIIoUeHne Ha cBOOoaHMS KoeduimeHt — p=0.109.

CpaBHeHHETO Ha pa3iIUKUTe B e(QEeKTHUTe Ha MpHIaraHuTe
METOJWKHU JIB€ IO JBE € MpEJCTaBeHO Ha cieaBamara Tabn. 8. He ce
YCTaHOBSIBA CTaTHCTHYECKa JOCTOBEPHOCT B pAa3jIHKUTE B e(exTure
€IMHCTBEHO MEXAYy KyJITypUCTHYHAaTa MeETOAWMKa M Ta3d Ha
¢yHKIIMOHAIHNSA OOMMOMIANHT, BEPOATHO IOpaaW MajKus W pasMmep —
0.03%. Pasmuumsata ca Hail-romemMum MeXIy ~ METOAMKaTa Ha
(YHKIIMOHAIHUSA KyNITypu3bM U Ta3u Ha kpochur — 0.46%, cieasana ot
Ta3u MeXAy KyaTtypusbM H Kpochut — 0.43. Te3n koHcTaTanmmu ca B
rojsiMa CTENEH OYaKBaHW TNPEIABUA  BB3ACHCTBHETO Ha  JIBETE
KyJITYpPUCTUYHH METOJIWKH B IIOCOKA peIynHpaHe Ha KOJWYECTBOTO Ha
MOJKOKHATA aJWII03HAa THKAaH. B W3BECTHA CTeleH € W3HEeHAaBaIlo
M30CTaBaHETO Ha METOJAMKaTa Ha KpocuT 1O TO3M MOKa3aTel.
[IpunaranuTe B Hed CpeACTBA Ha TPEHUPOBKA BKIIIOYBAT MHOKECTBO

Tabmn. 8
Mex1yrpynoBH pa3iuKy N0 ABOHKHU (MacTHA ThKaH B %)
@ (6)] Cpenna Cr. )4 95% noBepuTeleH
rpyna | rpyma | pasamka (I- | I'pemka Toana Topna
D rpaHuna rpaHuna

b K -0.43 0.123 0.002 -0.68 -0.17
b6 0.03 0.123 0.798 -0.22 0.28

K 0 0.43 0.123 0.002 0.17 0.68

b6 0.46 0.123 0.001 0.21 0.71

¢o 0 -0.03 0.123 0.798 -0.28 0.22
K -0.46 0.123 0.001 -0.71 -0.21

Jlerenna: ¢p6 — pyHKIHOHANIEH OOANOWIIMHT; K — KPOCHUT; 6 — KyATypr3bM (00 JUOHIIUHT).
Hnoexc na menecnama maca

Tabn. 9 ceappka pesyiaTaTHTe OT TecTa 3a MEXAYTPYIOBU
pasznuku o merogukara Ha ANCOVA. CraTuctudeckara JOCTOBEPHOCT
Ha pa3juKUTe B €(PEeKTHTEe Ha NpUJIaraHUTe METOIAWKH € OTpa3eHa B
rpadata “I'pyna” u e cvc croitHocT 0.194. ToBa moka3sBa, ue MeXIy TPHUTE



CpaBHSIBAaHH METOAWKH HE CBIIECTBYBAaT CTATHCTHYECKH JIOCTOBEPHU
pa3TuYms 0 OTHOIIEHUE Ha pa3Mepa Ha €()eKTHTE IO TO3H IMOKa3aTel.

Paznmukute B edexTHTe HA TMPUIATAHUTE METOJUKH Ca CPaBHEHU
mo nBoiikm Ha cienpamara Tabn. 10. He ce ycranoBsiBa cTaTuCTHYECKa
JIOCTOBEPHOCT B PA3IUKUTE B €(PEKTUTE IIPU HUTO €THA OT MU3CICABAHUTE
METOAMKN — KOJOHKaTa “‘p”’ oT tabmumara. [lo Ta3m mpuumHa, me ce
BB3ABPKUM OT KOMCHTHpPAaHE Ha CTOMHOCTHTE Ha Pa3IUKUTE MEXKIY
edexktuTe Ha MHTepBeHNMHUTE. Ha oHA HA YCTAHOBEHUTE CTATHCTHUECKH
JIOCTOBEPHU pa3MUKH B €(QEKTHTEe NPH OCTAHANUTE IIOKa3aTeNu Ha
TeJecHaTa Maca M ChbCTaB, CYNTAME, Y€ MHAEKCHT Ha TeJecHara Maca He €
0COOCHO TOAXOASII 3a OLEHABAHETO WM TMPH  KPATKOCPOYHH
WHTEpBEHIIMN. HaumHbT HA WM3YHCISBAHETO MYy peAylupa pa3MepbT Ha
W3MEHEHHUATa B TEJIECHATa Maca, KOETO MpH TPETHpPaHHUsS C HUCKA
MPOIBIDKATETHOCT U HEroJaeMu edeKTH, OM JTOBENO 10 TPEIIKU OT THUIl 2
NP aHAJTNU3UpPaHEe HA CBOTBETHUTE BB3/IEHCTBHUA.

Tabn. 9
Tect 3a Mmexxayrpynosu pasnuku (MTM)
H3Toynuk Coop Ha CT. Ha Cpenna F y
KBaJipaTuTe cBoOOaa KBaJipaTH4YHA
Kopur. mogen 286.95 3 95.65 1017.05 0.000
CB00. Koed. 0.01 1 0.01 0.16 0.686
Perp. koed. 286.70 1 286.70 3048.50 0.000
I'pyna 0.32 2 0.16 1.73 0.194
I'pemka 2.72 29 0.09
O6mo 21305.44 33
Kopur. coop 289.67 32
Tabmn. 10
MexayrpynoBH pa3iuKy MO ABONHKU (MAacTHA ThKaH)
@ (6)] Cpenna Cr. )4 95% noBepuTeneH
rpyna | rpyma | pasauka (I- | I'pemka Toana Topna
2 rpaHuIA rpaHuIA

0 K 0.23 0.13 0.078 -0.02 0.50

$o 0.16 0.13 0.227 -0.10 0.42

K 0 -0.23 0.13 0.078 -0.50 0.03

$6 -0.07 0.13 0.558 -0.34 0.19

$o 0 -0.16 0.13 0.227 -0.42 0.10

K 0.07 0.13 0.558 -0.19 0.34

Jlerenna: ¢p6 — pyHKIHOHANIEH OOAUOWIIMHT; K — KPOCHUT; 6 — KyATypr3bM (00 UOHIIUHT).




O01ma u3IpbAIUBOCT

Tabm. 11
BuprerpynoBu pasnuku B 06maTa U3APHKINBOCT (B MUH. )
YyacTHHK $o 0 K
1 0.1 0.5 0
2 0.15 0.5 -0.2
3 -0.05 0.1 -0.1
4 0.2 0.7 -0.25
5 0.05 -0.2 0.05
6 0.1 0.3 -0.1
7 0 -0.3 -0.15
8 0.1 0 0.05
9 -0.05 -0.2 -0.2
10 0.1 0.2 0
11 0.1 -0.4 -0.15
Cpeano -0.07 0.11 -0.1
Jlerennga: $6 — QyHKUMOHANEH OOAMOMIIMHT; K — KpochuT; O — KyITypU3bM

(6011OHITUHT).

Ha Tabn. 11 ca mpencraBeHH BBTPETPYHOBHTE pas3iIUKH B
pesyararure (B MuHyTH) Ha Tecta “3000 M rmagko Osrane” 1Mo y4acTHUITH
M KaTo CpeIHU CTOWHOCTH 3a TPUTE M3cieaBaHn MeTonnku. Ha Oazara Ha
TabJuIaTa ce yCTaHOBSIBAa MPEBB3XOJCTBOTO HAa METOJMKAaTa Ha KpochuT
HaJg Ta3w Ha (QYHKIUOHATHHS OOMUOWIIWHT 110 OTHOIICHHWE Ha
Pa3BUTHETO HA JBUTATEIIHOTO KauecTBO — mogodpenne ¢ 0.1 MuH crpsMo
takoBa ¢ 0.07 mumH. OuakBaHO, KyJTypUCTHYHaTa METOAHMKA HE
mogo0psiBa 00maTa U3APHKIUBOCT —MOCTIKEeHHATA ce Biuomansar ¢ (.11
MUH.

Tabn. 12 mpeacraBs pe3ynaTaTuTe OT TECTa 3a MEXKAYTPYIOBH
pasnuku o Metogukata Ha ANCOVA. Craructudeckara JOCTOBEPHOCT
Ha pa3juKUTe B €(PEeKTHTEe Ha NpUJIaraHUTe METOIAWKH € OTpa3eHa B
rpadata “I'pyna” u e cve croitHocT 0.001. ToBa moka3sBa, ue MeXIy TPHUTE
CPaBHSIBAaHM METOJMKHU CBIIECTBYBAT CTAaTUCTUYECKH JIOCTOBEPHH
pa3iauyus MO0 OTHOIIEHHE Ha pa3Mepa Ha e()eKTUTE 10 TO3H MoKa3aTel.




Tabmn. 12

TecT 3a MeXXAYTPYNOBH pa3IuKU (0011a U3APBKIUBOCT)

H3TouHuK Coop Ha Crt. Ha Cpeana F y
KBaJpaTHTe cBo0oOaa KBaJpaTH4YHA
Kopur. moaen 15.64 3 5.21 53.78 0.000
CB00. xoed. 0.74 1 0.74 7.70 0.010
Perp. xoed. 15.56 1 15.56 160.56 0.000
I'pyna 1.91 2 0.95 9.85 0.001
I'pemika 2.81 29 0.09
O0mo 5819.97 33
Kopurupan 18.45 32
cbop
Tabn. 13
MexayrpynoBH pa3ivKy MO ABOWKH (0011a H3APHKINBOCT B MHH)
()] (@)] Cpenna Cr. )4 95% noBepuTeeH
rpyna | rpyma | padamuka (I- | rpemka Tlonua Topna
2 rpaHuIA rpaHuIA
0 K 0.18 0.13 0.172 -0.08 0.45
b6 0.61 0.14 0.000 0.32 0.90
K 0 -0.18 0.13 0.172 -0.45 0.08
b6 0.42 0.14 0.004 0.14 0.71
$o 0 -0.61 0.14 0.000 -0.90 -0.32
K -0.42 0.14 0.004 -0.71 -0.14

Jlerenna: ¢p6 — pyHKIHOHANIEH OOANOWIIMHT; K — KPOCHUT; 6 — KyATypu3bM (00 UOHIIUHT).

PasnukuTe B eekTUTE HA MPUIIATaHUTE METOAMKH 110 JBOWKH ca
Mpe/ICTaBeHN Ha cienBamiara Tabn. 13. He ce ycTaHoBsiBa cratucTuyecka
JOCTOBEPHOCT €IWHCTBEHO MEXAY KyATYypHUCTHYHaTa H  KpochHUT
MetogukaTta — p=0.172, xaTo u aOCOMIOTHUAT pa3Mep Ha pa3iIHKaTa ChIIO0
e Hail-ManbK OT Tpure usMepeHu — 0.18 muH. Pa3snukara e Haif-roinsama
MEXIy MeToAuKaTta Ha (YHKOHOHATHHUS OOJUOWIITMHT W Ta3u Ha
Kiacuyeckus KynaTypus3bM — 0.61 MuH, cieaBaHa OT Tasu MEXIy
¢yHKIMOHAIEH KynTypu3bM u  Kpochut — 0.42 wmuH. OdUeBHIHO



(YHKIMOHAIHUAT OOAMOMIAMHT € TOo-yclemeH OT Kpochur B
MOBJIUSABAHETO HA 001aTa U3IPHKIUBOCT (ITOHE B KPATKOCPOUCH ILIAH).

CkopocT M B3pUBHA CHJIa
Ha Tabn. 14 ca mpexnctaBeHH BBTPETPYIOBHUTE pPa3iIMKH IIPU
TECTOBETE 3a ONpENENIAHE Ha CKOPOCTHHUTE BB3MOXHOCTHM U B3pHUBHATa
CUJIa MO YYaCTHHULIM M KaToO CpedHU cTOoMHOcTH. Te3u JaHHU naBaT Haii-
obma mpencraBa 3a eeKTUTE HA W3CIEABAHUTE METOAMKU BHPXY TE3H
mokasarenu. Ha 6a3ata Ha TabnumaTa ce yCTaHOBSIBA MPEBBH3XOACTBOTO HA
MeToAnKaTa Ha (pyHKIHOHATHUS OOAMOWIAMHT HAJ OCTAaHAIWTE IBE U
npu xasara tecrta — 0.06 m copsamo -0.03 M u 0.05 M npu Tecta “ckok Ha
neipkuHA oT Msacto” u -0.1 cex copsimo 0.07 cex u -0.08 cex (chOTBETHO
3a KkpochuT W KynrypuctmdHaTta MeToauku). OCBEH TOBa, OYAKBaHO,
KJIacH4YeCcKaTa KyJITYpPUCTHYHA METOJIUKA € MO-YCIEIIHa OT KPOC(hHT To
OTHOIIICHUE HA PA3BUTHETO HA CKOPOCTHHUTE M €KCILIO3WBHUTE KAUeCTBA —
M3BECTHO €, € MYCKYJIHATa XUIEPTPOPUS CHIIHO KOPEIHUpa C BCHUKH
MIPOSIBJICHUSI HA CHJIATA.
Tabn. 14
BeprerpynoBu pa3nuku B pe3ynTaTHTe OT TECTOBETE 3a B3PUBHA cHUa (B M.) U
CKOPOCT (B CEK.)

Y4yacTHHK CI ¢o CIA x CAo Y ¢o Yk Yo
1 0.1 -0.1 0 -0.1 0 -0.2
2 0.15 -0.15 0.05 -0.2 0 -0.1
3 -0.05 0 0 0.1 -0.2 0.1
4 0.2 0.05 0 -0.2 0.2 -0.2
5 0.05 0 0 0.1 0 0
6 0.1 -0.05 0 0 0.1 -0.2
7 0 0 0 0 0 -0.2
8 0.1 -0.1 0.05 -0.2 0.2 0
9 -0.05 0.1 0.15 -0.1 0.1 -0.1
10 0.1 -0.1 0.2 -0.3 0.3 0.1
11 0 0 0.15 -0.2 0.1 -0.1
CpeaHo 0.06 -0.03 0.05 -0.1 0.07 -0.08

Jlerenna: ¢6 — dynkunonanen 60auOMIIHAHT; K — KpochuT; 6 — KynTypussM (6oxubmnaunr); CI —
CKOK Ha JBJDKHHA OT MSACTO (M); Y — 30 M- yCKOpEHHe OT HHCBK CTapT (CEK).

CKOK Ha ObAdICUHA OM MACMO

Tabn. 15 mpeacraBs pe3ynaTaTuTe OT TECTa 3a MEXAYTPYIOBU
pasznuku o merogukara Ha ANCOVA. CraTuctudeckara JOCTOBEPHOCT
Ha pa3juKUTe B €(PEeKTHTEe Ha NpUJIaraHuTe METOIAWKH € OTpa3eHa B
rpacdara “I'pyna” u e Bucoka, 0.014. CnegoBarenHo, MOAETHT yCTAaHOBSIBA



CTaTUCTUYECKU JIOCTOBEPHM pa3liUudsg MEXKJy TpPUTE CpaBHIBaHU
METOJMKH 10 OTHOIIEHWE Ha pa3Mepa Ha eQEeKTUTE MO TO3W IOKazaTel.
[Ipy BcuuYKM oOcCTaHaIM MapaMeTpU Ha MOJeNla ChLIO Ca H3YHUCICHU
CTaTUCTUYECKU JIOCTOBEpHHM npoMmeHnuBu. Karo wusmo, pesynrarure
MO03BOJISIBAT MOCTPOSBAHETO HAa KOPEKTEH MOJE] Ha Bb3JECHCTBHUETO Ha
MpUIIaTaHUTE METOIUKH ImocpencTBoM metonnkata Ha ANCOVA.

Tabmn. 15
TecT 3a MeXXIYrpyNOBH Pa3IUKU (CKOK Ha JIBJKMHA OT MSICTO)
H3TouHuK Coop Ha Crt. Ha Cpeana F y
KBaJpaTuTe cB00OIa KBaIpaTHYHA
Kopur. moaea 1.96 3 0.65 120.37 0.000
CB00. koed. 0.02 1 0.02 4.95 0.034
Perp. koed. 1.95 1 1.95 358.09 0.000
I'pyna 0.05 2 0.02 5.00 0.014
I'pemika 0.15 29 0.01
O0mo 166.05 33
Kopur. co6op 2.12 32

PasnukuTe B eekTUTE HA MPUIIATaHUTE METOAMKH 110 JBOWKH ca
mpenctaBeHn Ha Tabm. 16, He ce ycraHoBsSBa cTaTHCTHYECKa
JOCTOBEPHOCT B  pasNUKUTe B e(EeKTUTe EIUHCTBEHO  MEXAY
KyJITypHUCTHYHATa METOANKA M Te3W Ha (PYHKIHMOHAIHUSA OOAMOMIIUHT —
p=0.848, xaro codtyeppT mpemocrtaBs mnpudbmmkenne or 0 M 3a
abCONIOTHUAT pa3Mep Ha pasnukaTta. l1lo Tasw mpuuMHa W pa3IUKUTE
MEXIy KyJATYpUCTHYHHTE METOAUKH U KpochUT ca CBC CXOAHHU
ctoitHocT! — 0.08 M 1 0.09 M. Te3n KoHCTaTAIMK KJIacupaT KpochuT Karo
He 0c00EHO MOAXO/AIIa METOANKA 32 Pa3BUTHETO Ha B3pHUBHATA CHJIA HA
nonHuTe KpadHuou. OueBHIHO (YHKIHOHATHHUAT OOJUOWIIUHT U
KyJITypHU3MBT Ca IO-YCIIEIIHM CTpPAaTerMd B TOBa OTHOIIEHHE (TIOHE B
KpaTKOCPOUEH IIIaH), HE3aBUCUMO OT (hakTa, 9e KpocHUT METOAMKaTa €
MTOCTPOEHA OCHOBHO BBPXY KaTHUCTEHUYHU YIPAKHEHUS .

Tabn. 16
MexayrpynoBy pa3iuKy Mo ABOWKH (CKOK Ha IBJDKHHA OT MSICTO B M.)
()] (@)] Cpenna Cr. )4 95% noBepuTeneH
rpyna | rpyma | padamuka (I- | rpemka Tlonua Topna
) rpaHuna rpaHuna
0 K 0.08 0.03 0.013 0.02 0.14
$o 0.00 0.03 0.848 -0.07 0.05
K 0 -0.08 0.03 0.013 -0.14 -0.02




¢o -0.09 0.03 0.008 -0.15 -0.02
$o 0 0.00 0.03 0.848 -0.05 0.07
K 0.09 0.03 0.008 0.02 0.15

Jlerenna: ¢p6 — pyHKIHOHANEH OOANOWIANHT; K — KPOCHUT; 6 — KyATypr3bM (00 JUOHIIUHT).
30 mempa yckopenue om HUCHK cmapm

Ha ta6um. 17 ca mokazaHu pe3ynTaTuTe OT TECTa 32 MEXAYTPYIIOBU
pasznuku o merogukara Ha ANCOVA. CraTuctudeckara JOCTOBEPHOCT
Ha pa3MKUTe B eheKTUTEe Ha MpHiIaraHuTe MeTonuku (rpadara “I'pyma”)
e Bucoka, 0.009. CrmemoBaTenHO, MOAETHT YCTAHOBSIBA CTATHCTUYECKU
JOCTOBEPHU DPA3NU4Ms MEXAY TPHUTE CpaBHABAHM METOAMKH II0
OTHOIIIEHHE Ha pa3Mepa Ha e(eKTHTe 1Mo To3u mokaszaren. CxomHu ca
pe3ynTaTHTe W 3a BCHYKH OCTaHanu mapameTpu. CriemoBaTenHO, MOJEN
6asmpan Ha wMetoankatra Ha ANCOVA ©Om oTpaszdBanm KOPEKTHO
BB3JICHICTBHETO Ha NpUJIaraHUTe METOAMKH TII0 OTHOIIeHHWE Ha
CKOPOCTHHTE Ka4ecTBa

PasnukuTe B epekTUTE HA MPUIIATaHUTE METOAMKH 110 JBOWKH ca
cpaBHeHHM Ha Tabin. 18. Ilogo0HO Ha MpPeAXOTHUS TECT, HE yCTAaHOBSIBaMe
CTaTHCTHUYECKAa JOCTOBEPHOCT E€IMHCTBEHO MEXAY KyJITypHCTHYHATA
METOAMKa M Ta3W Ha (yHKOHMOHANHHA Oommbunamnar — p=0.759, kato
abCONIOTHUAT pa3Mep Ha paziukara e MuauMaieH — 0.02 cex. CrOTBETHO
U Pa3IUKNATE MEXIY ABETE KyITypPHUCTHYHH METOAMKH M KpocHT ca cbe
cxonnu croitHoctu — 0.15 cex u 0.16 cex. M Tyk, B U3BECTHa CTEIEH
HEOYaKBaHO, Kpoc(hUT ce OTIMUaBa KaTo Hal-HEyCHelHaTa METOUKa OT
TPHUTE 10 OTHOLIEHWE Ha PAa3BUTHETO Ha CKOPOCTHHUTE BH3MOXXHOCTH Ha
CIIOPTHCTHUTE.

Tabn. 17
Tect 3a Mexxayrpynosu pasznuku (30 M yckopeHue OT HUCHK CTapT
H3TouHuK Coop Ha Crt. Ha Cpeana F y
KBaJpaTuTe cBo0oOaa KBaJpaTHYHA
Kopur. moaen 3.56 3 1.18 69.77 0.000
CB00. xoed. 0.00 1 0.00 0.14 0.707
Perp. xoed. 3.52 1 3.52 206.72 0.000
I'pyna 0.18 2 0.09 5.52 0.009
I'pemika 0.49 29 0.02
O61o 641.18 33




Kopur. coop

4.05

32

Tabm. 18
MexayrpynoBu pa3nuku no aBoiku (30 M yCKOpeHHEe OT HUCHK CTapT B CEK.)
@D (@)] Cpenna Cr. )4 95% noBepuTeneH
rpyna | rpyma | padauka (I- | I'pemxa Toana Topna
D rpaHuna rpaHuna

0 K -0.15 0.06 0.011 -0.26 -0.04
¢o 0.02 0.06 0.759 -0.09 0.13

K 0 0.15 0.06 0.011 0.04 0.26
¢o 0.16 0.06 0.005 0.05 0.28

b6 0 -0.02 0.06 0.759 -0.13 0.09
K -0.16 0.06 0.005 -0.28 -0.05

Jlerenna: ¢p6 — pyHKIHOHANIEH OOAUOMIINHT; K — KPOCHHUT; 6 — KyATypr3bM (00 JHOHIIUHT).

CuioBa U3APBKIUBOCT

Tabxn. 19
BoprerpynoBu pasiuku B pe3yiratute ot tecta “[loBaurane Ha maHra ot THIEH ne?"” (B
[IOBTOPEHUS).

YyacTHHK TJI ¢6 TJ k TJI 06
1 1 0 3
2 2 -1 3
3 0 0 0
4 2 -1 2
5 0 0 1
6 0 -1 1
7 1 0 0
8 1 0 2
9 1 0 1
10 4 -1 3
11 1 0 3

Cpenno 1.18 -0.36 1.72




Jlerenna: 6 — dyHkuoHaneH 6oanOMIAMHT; K — KpocduT; 6 — KynTypussM (6oaubmnaunr); TJI —
[IOBTOPEHHUS THJICH JIeT

Ha Tabn. 19 ca npeacrtaBeHu BBTPErpyNoOBUTE PA3IUKU IIPH TECTa
3a ompeneisiHe Ha cwiioBaTa u3gpexinBocT (IloBaurane Ha manra ot
TUJICH JIET) 10 YYAaCTHHUIM U KaTO CPeIHU CTOMHOCTH. Te3n MaHHU naBatr
Haii-o0ma mpeacraBa 3a e(pEeKTUTE Ha HM3CIEABAHUTE METOJUKH BBPXY
To3u mokasaren. Ha VYcraHoBsiBa ce IMAEpPCTBO Ha KyATYpPHCTHYHATA
METOJMKa HaJ ocTaHanuTe aABe — 1.72 moBtopeHusa crpsamo -0.36
noBTopeHns 1 1.18 moBTopeHus (ChOTBETHO 3a KPOCUT M (HYHKIMOHAIIEH
6oaubmnuar). [lomobHM pe3ynTaTH HE ca HEOUAaKBaHHM — CPEACTBAaTa U
METOOUTE TpH  KyJITypu3Ma ca OpPHUEHTHPAaHH OCHOBHO  KBbM
Mo00psIBAaHETO MMEHHO Ha CHIJIOBaTa M3JAPHKIMBOCT (Makap M KaTo
CTpaHW4YEH e(eKT Ha IMOCTUTaHaTa MyCKyJqHa xuneptpodwus). B nzBectHa
CTETIeH € M3HEHAJBAIl Pe3yATaThT Ha KPOC(HUT METOAMKATa — HE CaMo, 4e
HE Ce yCTAaHOBSBAa MOJ0OpEHNE B CHIIOBaTa M3APBAINBOCT, a HAIPOTHUB,
Ha0mI0jaBa ce BIIOIIABAHE Ha ITOCTIKEHHATA, KOETO, KAaTo Ce B3eMe
MpeaBUi, Y€ METOAMKaTa € MpuiaraHa ciej KyJITypUCTHYHaTa, e
MOKa3aTell 3a pa3TpeHHpaHe Ha OpraHW3Ma IO OTHOIIEHHE Ha CHJIOBATa
M3JIPBAKIINBOCT.

Tabm. 20
TecT 3a MEXXAYTpYOBY pa3nuKky (MOBIUTAHE HA IIAHTA OT THJIEH JIET)
H3TouHuK Coop Ha Crt. Ha Cpeana F y
KBaJpaTHTe cB0O0Ia KBaJpaTHYHA
Kopur. mogen 156.39 3 52.13 76.17 0.000
CB00. koed. 17.50 1 17.50 25.58 0.000
Perp. Koed. 138.15 1 138.15 201.87 0.000
I'pyna 22.70 2 11.35 16.58 0.000
I'pemka 19.84 29 0.68
Oomo 5884.00 33
Kopur. c6op 176.24 32

Tabn. 20 mpexacraBs pe3yiaTaTHTe OT TECTa 3a MEXKAYTPYIOBH
pasznuku o merogukara Ha ANCOVA. CraTuctudeckara JOCTOBEPHOCT
Ha pa3MKUTe B e(heKTUTEe Ha MpHiIaraHuTe MeTonuku (rpadara “I'pyma”)
€ U3KII0YUTEITHO BUCOKa — coTyepsT npenactass npudmmxenne ot 0.000.
CrnenoBaTenHo, pa3nu4Ms MEXJIy TPHUTE CpPaBHABAHM METOAMKH IO
OTHOIIEHHE Ha pa3Mepa Ha e(eKTHuTe N0 TO3M TIoKa3aTen ca
CTaTHCTUYECKH IOCTOBEpHH. CXOIHU Ca W3YHCIEHHUSATa W IPU BCHUYKH
OCTaHaJIN IapaMeTpy Ha MOJeTa.



PaznukunTe B eekTUTE Ha MPUIIAraHUTE METOAMKH IO JBOWKH ca
npeacTaBeHn Ha Tabn. 21. Benukm Te ca CTaTHCTUYECKH JTOCTOBEPHU
(xomonara “p”). Ilo orHomieHme Ha aOCOMIOTHUS WM pa3Mmep, Haid-
3HAaYMMH ca T€ MEXIY KyITypHCTHYHaTa M Kpochut meroaukure — 2.01
MTOBTOPEHHNS, CIEABAHM OT TE3U MEXAy (YHKIMOHAIEH OOAMOMIIMHT U
kpochur — 1.29 moBTOpEeHHS M MEXAY KyATYPHU3bM H (YHKIIHOHAJIECH
6omubOmnauar — 0.72 moBTopeHms. Pesynrtarure scHO HEeMOHCTpHpAaT
OPEBB3XOACTBOTO HAa KJIACUYECKaTa KyJITypUCTHUYHA METOJUKA Hal
OCTAaHAIUTE JBE IO OTHOLIEHHE Ha pa3BUTHETO HA JBUTATEIHOTO
Ka4yeCTBO CHJIOBA U3JPBKIUBOCT.

Tabm. 21
MexayrpynoBy pa3iuKy 1Mo ABOWKH (OBAMTaHe Ha MIAHTA OT THJIEH JIET B TIOBT.)
()] (@)] Cpenna Cr. )4 95% noBepuTeNeH
rpyna | rpyma | padamuka (I- | rpemka Tlonua Topna
D rpaHuna rpaHuna
0 K 2.01 0.35 0.000 1.29 2.73
$o 0.72 0.36 0.051 -0.0 1.45
K 0 -2.01 0.35 0.000 -2.73 -1.29
$6 -1.29 0.36 0.001 -2.02 -0.55
$6 0 -0.72 0.36 0.051 -1.45 0.01
K 1.29 0.36 0.001 0.55 2.02

Jlerenna: ¢p6 — pyHKIHOHANIEH OOANOWIIMHT; K — KPOCHHUT; 6 — KyATypu3bM (00 JHOHIIUHT).

JloBkocT
Tecm na wyvpkena

Ha Tabn. 22 ca mpeacTtaBeHn BBTPErPyNOBUTE PA3IUKH IIPH TECTa
3a OMpeeIsTHe Ha pa3BUTUETO Ha JIOBKOcTTa (Oamanc) (Tect Ha mrppkena)
0 Y4YaCcTHUIM U KaTro cpelHu croiiHoctu. Cnopen NaHHUTE, Hall-
edeKkTUBHA € KpocHUT MeToauKaTa — mogoOpenne Ha pesynratute ¢ 1.09
cek, ciemBaHa oT ¢GyHKuHoHANHUS Oomubmnauar ¢ 0.27 cexk u
KyITYpUCTUYHATA METOAMKA C BIOLIABAHE HA mocTuxeHusTa ¢ 0.72 cek.
B nombnHeHme, MpakTHYECKW BCHUYKH YYaCTHUNM WIM ca 3alasmiin
pesyntaTure cH 0€3 MpOMAHAa WM ca TH BIOIIWIM B pPe3ydTaT Ha
MpUjlaraHeTo Ha KyATypHUCTHYHAaTa MeToAuka. llpm ocrtamamure nBe
METOJUKH JaHHWTE Ca MO XETepOTeHHO pa3lpenesieHH — HaOlIro1aBar ce
KaKTO MoAo0peHus, Taka W BiomasaHug. Cropen Hac To3W (HEHOMEH e



pesyarar ot crenudukaTa Ha KjlacudeckaTa OOTUOMIIMHT METOIMKa —
AKIIEHTHT € MOCTABEH BBPXY H3IIBIHCHHETO HA JIOKATHA W W30JUPAHU
VOpaKHEHHUS, KAaTO  KOMIUIEKCHHTE  TaKWBa, KOUTO  H3HUCKBAT
CUHXPOHU3UPAHETO aHTAXHpaHE Ha PA3INYHU 110 TOJIEMHUHA W JIOKAIWS
JBUTATEIHN SIUHUIN 3aeMaT He moBede oT 30% OT TPEeHUPOBBIHHS 00EM.
ObpatHO, pu KpochHUT W (QYHKIMOHATHHUS KYJITypHU3BM Ca 3acCTBIIEHH
MHOXECTBO KOMIUJIEKCHH MHOTOCTABHU YIPAXKHEHHUS U €CTECTBEHH 3a
JoBeKa ABMKEHUS KaTo OAraHe, cCKauaHe, HAOUpaHe U T. H.

Tabm. 22
BbprerpynoBu pasnky B pe3ysNTaTUTE OT TeCTa Ha IIbpKena (B CeK.).
YyacTHHK Do K B
1 0 1 -1
2 2 2 -1
3 2 -1 0
4 0 2 -1
5 1 0 0
6 1 2 -1
7 3 2 -1
8 -3 2 -1
9 -2 0 0
10 2 3 -2
11 1 -1 0
Cpenno 0.27 1.09 -0.72

Jlerenna: ¢p6 — pyHKIHOHANEH OOANOWIIMHT; K — KPOCHUT; 6 — KyATypr3bM (00 JHOHIIUHT).

Tabn. 23 mpexacraBs pe3yiaTaTuTe OT TECTa 3a MEXKAYTPYIOBH
pasnuku o Merogukata Ha ANCOVA. Craructudeckara JOCTOBEPHOCT
Ha pa3MKUTe B e(heKTUTE Ha MpHiIaraHuTe MeTonuku (rpadara “I'pyma”)
e BHCOKa — co(pTyeppT mpenctaBs npubmmxenne ot 0.022.
CrnenoBaTenHo, pa3nuyusATa MEXAY TPUTE CPAaBHSIBAHM METOJIWKH IIO
OTHOIIEHHWE Ha pa3Mepa Ha e(eKTHTe N0 TO3M ToKa3aTen ca
CTaTHCTHUYECKH A0CTOBepHH. OT OCTaHANUTE MapaMeTpH HE Ce M3MepBa
JOCTaThbYHO BHCOKAa JIOCTOBEPHOCT €IWHCTBEHO TpH CBOOOAHUSA
koedumment Ha mozgena — p=0.233.

PaznuknTe B eexTHTE Ha MpUIaraHUTE METOAMKH Ca CPaBHEHU
o JABOWKHU Ha Ta6m. 24. Bcwukuy OTYETEHW PA3NHMKU Ca CTATUCTHYCCKHU
JocTOBepHU (KonoHata “p”). Haii-chImecTBeHN ca Te MEXKIY METOIUKHUTE
Ha Kpocur m KynTypuspM — 1.76 cek, cieaBaHHM OT TE3H MEXAY




KyITypu3bM W (QyHKnuoHaneH Oommbmnamar — 0.93 cex u Mexnay
kpochut u ¢(ynkumonaneH OomubmnguHr — 0.83 cek. CTaTUCTHYECKH
JOCTOBEPHU Ca €AMHCTBEHO Pa3U4MATa MEXay Kpochut u 6oanOmIanar
Meroaukute — p=0.006. Karo nsamo, Te3n pe3yaTaTd NOTBBPXKAABAT
HAIPaBEHUTE TIIO-TOPE Pa3CHKAECHUS IO OTHONIEHHE Ha e(eKTHUTEe Ha
TPUTE U3CIEIBAaHW METOAWKH BBPXY pa3BUTHETO Ha BUTATEITHOTO
Ka4eCTBO JIOBKOCT.

Tabn. 23
TecT 3a MEXXIYIPYHNOBU Pa3IMKU (TECT Ha HIbPKEIA)
H3Tounuk Coop Ha CT. Ha Cpeana F V4
KBaJpaTure cB000aa KBaJIpaTHYHA
Kopur. mogen 1075.36 3 358.45 182.76 0.000
CB00. koed. 2.90 1 2.90 1.48 0.233
Perp. xoed. 1068.57 1 1068.57 544.84 0.000
I'pyna 17.12 2 8.56 4.36 0.022
I'pemika 56.87 29 1.96
Oomo 58925.00 33
Kopur. c6op 1132.24 32
Tabn. 24
MexayrpynoBH pa3ivKy MO ABOUKH (TeCT Ha NIbPKEa B CeK.)
()] (@)] Cpenna Cr. )4 95% noBepuTeneH
rpyna | rpyma | padauka (I- | Ipemxa Tlonua Topna
2 rpaHuna rpaHuia
0 K -1.76 0.6 0.006 -2.99 -0.54
¢o -0.93 0.6 0.129 -2.16 0.28
K 0 1.76 0.6 0.006 0.54 2.99
¢o 0.83 0.6 0.175 -0.39 2.05
$o 0 0.93 0.6 0.129 -0.28 2.16
K -0.83 0.6 0.175 -2.05 0.39

Jlerenna: $p6 — pyHKIHOHANEH 60ANOMIANHT; K — KpochuT; 6 — KyaTypu3sM (00 JHOHIIUHT)

N3BOJHU U ITPEINIOPBKHU

n3Boam
Pa3zpaborenara meToauka 3a (pyHKIMOHAJIEH OOJUONIINHT MOXKE
na ObAe ycHemrHO mIpuiaraHa 0e3 MpeaBapHTeNHa IMOATOTOBKA
nw o0ydeHHe IpH XOopa ¢ MHHHMAJIEH TPEHHPOBBUEH CTaX B
cmiioBUTE crioproBe. Heobxonnmo e ennHCTBEHO Ja Obae modpe




YCBOGHAa TEXHMKAaTa Ha W3NBIHEHHWE Ha  H3IMOJI3BAaHHUTE
YIpPaXHEHHS C YTEXKHEHUS.

Ilo oTHOmeHWe Ha pa3BUTHETO HA JBUTATEIHUTE KadecTBa,
CBBP3aHM C IPOSBICHHATA HAa CHUJIATa, METOJMKATa JIEMOHCTpHpa
OTIMYHU KpaTKoCcpo4dHH pesynraTH. Ha (oHa Ha BHCOKOTO HUBO
Ha TPaBMH MPHU KPochHUT, QYHKIHMOHATHUAT KYJITYPU3BM € €llHa
6e3cropHO Oe30macHa 1 yCIelHa aITePHATHBA.

HezaBucumo, ye xpochuT neMOHCTpHpa Hail-moOpuTe pe3yiaTraTtu
OT TPUTE METOJUKHU 110 OTHOLIEHHE Ha Pa3BUTHETO Ha aepoOHaTa
M3JIPBAJINBOCT U JIOBKOCTTA, (DYHKIIMOHATHHUAT KyIATYPHU3BM Ce
ouepraBa KaToO MOTEHTHa METOJWKa 3a CHHXPOHH3WUPAHO
YCHBBPIICHCTBAHE Ha BCHYKH JBUTATEITHH Ka4eCTBa.

MeronukaTta Ha GyHKIHOHAICH OOTUOWIIUHT ce JAOOIMKaBa 10
KyJITypUCTHYHAaTa 10  OTHOUIEHWE Ha  ONaronpusATHHUTE
aJanTalliOHHU TIPOMEHHM B TEJIECHUS CHCTAaB — IOBHINABAaHE Ha
OTHOCHUTETHOTO KOJMYECTBO Ha AaKTHBHATa TelleCHa Maca |
peayiupaHe Ha TOBa Ha aJuIO3HATA THhKaH. 15 MOCTUra TOBa Ha
(oHa Ha MO-yMepeHO NOBHIIaBaHE Ha TEJEeCHaTa Maca, KOeTo s
MpaBu 0COOEHO MOAXO/AIIA 33 MPUIOKEHHE TPU XO0pa, LEISIIIN
PEeAYKIINS Ha TeIeCHUs 00eM.

Kpatkocpounure  amanTanMOHHM  TNPOMEHH, CBBP3aHH C
MpUlaraHeT0 Ha METOAWKAa Ha (QYHKIHOHANEH KYyJITypU3bM
HaAMHUpaT H3pa3 B MOJOOPSBAHETO Ha ISUIOCTHATa AaTJIETHYHA
BH3WsS Ha TpaKkTUKyBammure 5. B TOBa oOTHOmEHme, TS e
3HAYUTEITHO MO-yCIIEeNTHa OT KPOCRHT.

HHPEIIOPBKHA

1.

Cunrame, 4e MeToguKaTa HAa (DYHKIMOHATHHUS OOJMOWIAMHT
cilenBa Jga  Obae  MOMyJsIpU3MpaHa Cpell  PEeKPearmoHHO
CIOPTYBaIllUTE M BBBEJCHA KAaTO €JIEMEHT OT eJHa LAJIOCTHA
CTpaTerus 3a MOmOoOpsBaHE HA 3APAaBHHA CTATyC, (PU3NIECKOTO
pa3BuTHE U (hrU3HUECKaTa JEeCIIOCOOHOCT.

MetoaukaTta Ha QYHKIHOHAIHUS KyITYpH3bM OM Moria ga 0b1e
npujaraHa B KOHAMIMOHHWTE IPOTpaMH HAa MHOTO CIIOPTHH
mucimiuman. [lo Hame maeHne, T Ou O6mia 0cOOeHO ycrenHa B
CIIOPTOBE, B KOWTO CE€ M3MCKBAT MOIIHU M B3pWUBHU ycwius, 6e3
Ja ce TOBWINABa 3HAYMUTEIIHO TEJEeCHAaTa Maca, Kato 0OopoOa,
JUKYJI0, XBBPIISIHAATA B JIeKaTa aTietuka, MMA u ap.

Huckusar tpaBMaTu3bM, H3MOI3BAaHETO HA €CTECTBEHH 3a TSIIOTO
MHOTOCTaBHU YIPaKHEHHS W HE 0COOEHO CKBIIOTO HEOOXOIMMO



obopynBaHe, TMpeBPHIIAT TPEHUPOBBYHATA METOIMKA Ha
¢byakuroHaNmHUsT OOAMOMNAWMHT B OCOOEHO TMOAXOASAIIA 32
MpPaKTUKYBaHE OT WHAWBUAM B TUHHEUKBPCKA BB3PACT U OT
nBarta mosa. Cunrame, ye OM OMIIO MTOAXOAAIIO Aa Ob/e BEBEIEHA
B YUYWIHMINHATA TIporpaMa 10 (U3WYECKO BB3IUTAHHUE TIO]
¢dbopmara Ha cBOOOJHO-M30MpaeMa AUCIIUILINHA.

4. Edexture Ha GYHKIINOHATHHASAT KYITypU3bM BBPXY
MOBUIIIABAHETO HA CHJIOBHUTE BH3MOKHOCTH M TpaHC(HOPMUPAHETO
Ha TEIIECHUA CHCTaB, KAKTO M MPOCTOTAaTa, AOCTHIIHOCTTA U
0e30macHOCTTa HA METOAMKATa, IO MPEBPBIIAT B MOIXOJAI 3a
MpakTUKyBaHE 3aHMMaHWE 3a WHAWNBUAM B HalpeaHala u
cTapdecka Bb3pacT.

HNPUHOCHU HA JUCEPTALIMOHHUSA TPY/ (cnopea aBTopa)

IIpencraBena € UOAIOCTHA  METOAUKA HAa  TPEHHUPOBKAa  3a
(yHKIIMOHAJIEH KyJITYypU3bM, KaTo e(heKTUTE il ca TeCTBAaHU B PEATHU
YCIIOBHSL.

VYcraHOBEHH ca pas3lnyusaTa BbB BB3JACHCTBUATA Ha IOIYJSIPHU
TPECHUPOBBYHU METOJUKHU I10 OTHOWMICHUE Ha TCJICCHUA CHCTaB U
¢u3ngeckara 1eecrnocoOHOCT.

TectBana w gokazaHa € e(QEeKTHBHOCTTa Ha  aBTOpCKaTa
TPEHHPOBBYHA METOAMKA [0 OTHOIIEHHE Ha IIOCTUTaHETO Ha
3/IpaBOCIOBHHU (YHKIIMOHAIHHU aallTAllHOHHH TPOMEHH.

Pa3paboTtenara Meronrka Ha (GYyHKIIMOHAIEH KYITYPH3bBM € 0COOEHO
MOJIXOJsIIa 3a TMPWIOKEHHE 32 pa3INYHU [EJIeBH TPymH — OT
PEKpEeannoHHO CIIOPTYBAIIHU A0 ChCTE3aTEeNN B PA3INYHN CIIOPTOBE.

HYBJIUKAIUU, CBbP3AHU C JUCEPTAHIUOHHUSA TPY [

MuseB, M. OCHOBHM TPHHIHIHA Ha MNEPUOIU3ANUAATA B
IpeachcTe3areHaTa MOATOTOBKA B MBXKKHS KylITypu3bM — CrmopT
u Hayka, Ne 1-2, 2020.

MuseB, M. OCHOBHM TPHHIHIHA Ha NEPHOTU3ANUITA B
npeachcTe3aTeNHaTa NOArOTOBKA B MBXKKHUS KyATypu3zbM — Il vact
— Cnopt u Hayka, Ne 3-4, 2020.
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INTRODUCTION

In recent decades, weight training as a way to improve physical
development, improve health and improve performance has become very
popular worldwide. These exercises have been known since ancient times
- athletes in the ancient world paid special attention to the development of
strength and achieving a harmonious physique with the help of weight
training. Interest in muscle growth and strength development was revived
in the 19th century. The development of competitive bodybuilding in
recent years towards tolerating and promoting the accumulation of
excessive muscle mass (in some cases bordering on pathology), together
with the excessive use of anabolic steroids and other banned substances
such as growth hormone, IGF-1, insulin, folistatin, etc., There was a gap
in the available forms of sports for health, which opened the possibility
for the emergence of various trends and training methods aimed at
developing the "non-functional and non-functioning" muscles of
bodybuilders. Unfortunately, the sports-methodological goals were not
always the leading ones before the commercial and marketing ones. On
the other hand, bodybuilding methods and exercises have been
rediscovered as a means of improving physical performance in many
sports. In amateur athletes, it is the only one that involves loading all the
muscles in the body in order to achieve hypertrophy and muscle formation
and / or reduction of subcutaneous adipose tissue. And that's it again, the
main work in anaerobic mode with a duration of 15-30 seconds in a
standard bodybuilding workout, as well as limiting the exercises to one-
piece and two-piece fails to achieve full development of the functional
capacity of the body. This stimulates us to look for a training
methodology based on bodybuilding principles, which is aimed at the
parallel improvement of physical development and capacity.

PURPOSE AND OBJECTIVES OF THE STUDY

The purpose of the dissertation was to evaluate the effects of the
training methods of crossfit, bodybuilding and functional bodybuilding on
body composition and physical fitness of amateur athletes in strength
sports.

The objectives of the study were:

1. To develop a training methodology for functional

bodybuilding.



2. To recruit a group of participants in the study - people of both
sexes with experience at the amateur level in strength sports.

3. Participants should be successively exposed to the effects of
the studied training methodologies of crossfit training,
classical bodybuilding and functional bodybuilding.

4. To measure the baseline and post-experiment parameters of
body composition and physical fitness of the participants.

5. To analyse statistically the results and to compare the effects
of the studied methodologies on body composition and
physical fitness.

6. To perform a comparative characterization of the effects of
the training methods of crossfit, functional bodybuilding and
bodybuilding and to determine the most effective of them
regarding the studied parameters.

ORGANIZATION OF THE STUDY

The study was conducted in the period April - July, 2018 and
April - July, 2019 at the fitness centre "Power and Beauty" and the
National Sports Academy “Vassil Levski ” in Sofia.

CONTINGENT OF THE STUDY

11 people of both sexes (6 men and 5 women) aged between 20
and 32 years, with a mean age of 26.3x3.3 (mean=standard deviation)
were the contingent of the study. The sports experience of the participants
was between 1.5 and 7.5 years, and the data were rounded up to 0.5 years
(average 3.8+1.9 years).

RESEARCH METHODS

Evaluation of body weight and its composition

Body weight was measured in kilograms to the nearest 0.1 kg.
Body composition was determined in the beginning and end of each stage
of the study using the bioelectric impedance method. Body mass, BMI
and the relative amount (in percent) of adipose tissue were measured. The
equipment used was an electronic scale Tanita, model SC-331S Total
Body Composition Analyzer.



Assessment of physical fitness

The correct procedure of sports-pedagogical testing requires that
the tests be performed under the same conditions and with the same team
at each stage of the study so as not to compromise the results of the
change in circumstances. We have selected tests that do not require
special equipment, laboratory conditions and trained staff. Physical
performance and changes were measured using tests to determine the level
of development of the following motor qualities: general endurance, speed
and explosive power, strength endurance, agility. We used standard tests
for each of them:

Basic endurance:

3000 m dash running with a high start. The test was conducted on
a standard tartan athletics track with a length of 400 m on the territory of
NSA “V. Levski”. Results were measured with an accuracy of 0.01 s.

Speed and explosive power (explosiveness):

30 m acceleration from low start. The test consists of 3 performances of
30-meter sprint running from a low start starting position with a break of
3-5 minutes between them. The best result is taken. Results were
measured with an accuracy of 0.1 s.

Long jump from a place with both feet. The result is reported from the
bounce line to the nearest point of contact with the ground after the
bounce. 3 attempts are made and the best achievement is taken. Results
were measured in meters with an accuracy of 0.01 m.

Strength endurance:

Bench press test: We used a barbell with a weight equal to that of
the male athlete and 70% of that of the female athlete. Before the test, 2-4
warm-up series with lower intensity were performed. The test was
performed in one attempt, measuring the number of successful repetitions
with full amplitude.

Agility (balance):
Stork test. The test is performed as follows:
- the athlete stands barefoot comfortably on both legs, placing his
hands on his waist;
- raises one leg and places the toes on the knee of the opposite;
- under the command of the assistant he raises the heel and stands on
his toes, with this command the chronometer is turned on;



- balance as much as possible without allowing the heel to touch the
ground and without detaching the toes of the other foot from the
knee;

- the assistant records the time achieved;

- the test is repeated with the other leg;

- the better result of both legs is recorded.

Results were measured ii seconds with an accuracy of 1 s.

Training methods

The experiment was conducted in three parts, each lasting 4
weeks. We used a protocol for a randomized crossover study, as the
subjects were subjected to 3 different interventions with a one-week break
between them and subsequently the effects were subjected to statistical
analysis and comparison. We started with a functional bodybuilding
methodology, followed by a crossfit method and finished the experiment
with a bodybuilding methodology. At the beginning and at the end of each
stage, tests were performed to determine the level of development of
motor skills and body composition was measured. The three training
methods are energy equivalent (the total energy consumption of the load
is constant) in order to correctly assess the effects of their application. The
practiced physical activity was with different combinations of its
components - volume, frequency, density and intensity - but unified for all
participants as follows: the total energy expenditure in units of metabolic
equivalent of effort (Metabolic Equivalent of Task - MET) is equivalent
on a weekly basis . We believe that using unified units of measurement for
physical activity, we will be able to statistically correctly compare
quantitative physical activity with different parameters. The weekly
energy equivalent of each of the applied methods was an average of 60
MET-hours, which were distributed depending on the frequency and
intensity of training sessions. We used approximations for the energy
equivalent of different types of physical activity, provided by Jette M,
Sidney K, Blumchen G, 1990.

Crossfit:

The methodology used consisted of 4 training sessions per week,
held on Mondays, Tuesdays, Thursdays and Fridays. The exercises
performed were predetermined and were not changed for the entire
duration of the program. Each workout consisted of 8-10 exercises, which
were performed in blocks, without a break between them (similar to the
method of circuit training). Each session consisted of 4 blocks lasting 8-10



minutes each. The overall program is presented in detail in Appendix 2 of
the dissertation.

Bodybuilding:

We used a 4 + 1 training split (4 training days, followed by one
weekend). The exercises performed were predetermined and were not
changed for the entire duration of the program. Each workout consisted of
8-10 exercises, with the intensity varying between 70% and 85% of 1PM
(repeated maximum). The duration of one session was 85-90 minutes. The
intervals between sets and exercises were between 90 and 120 seconds.
The overall program is presented in detail in Appendix 3 of the
dissertation.

Mathematical and statistical methods
We used the following statistical methods:
* Variation analysis.
*  Comparative analysis.
*  Exploratory statistics.
*  Analysis of covariance (ANCOVA).

RESULTS
WITHIN-GROUP DIFFERENCES

Functional bodybuilding

On the table. 1 are presented the within-group differences in the
studied parameters when applying the methodology of functional
bodybuilding. Of all the studied indicators, those related to the
development of motor skills - total endurance, speed and explosive power
and strength endurance (respectively p = 0.0001, p = 0.026, p = 0.033 and
p=0.007) - show statistically significant changes as a result of the applied
methodology. We will not comment on the magnitude of the differences,
as, as expected, they are not particularly dramatic due to the relatively
short duration of the experiment. The very fact that we report statistical
significance in these parameters is sufficiently indicative of the
effectiveness of the methodology of functional bodybuilding in terms of
the development of motor skills. As for body composition, only the
relative amount of adipose tissue is significantly reduced (p = 0.044).
Against the background of no change in BMI and body mass, this fact
could be interpreted as a change in body composition - an increase in the



amount of active body mass at the expense of reducing the absolute and
relative amount of adipose tissue.

The agility and balance test does not report statistically significant
differences. The application of the other two training methods
significantly improves these qualities.

Table. 1
Within-group differences in studied parameters when applying the methodology
of functional bodybuilding

Parameter Mean St. dev. T DF y
Body weight -0.46 0.73 -2.099 10 0.062
% adipose tissue -0.30 0.43 2.307 10 0.044
BMI -0.03 0.48 -0.269 10 0.794
Endurance -0.65 0.47 4.535 10 0.001
Long jump 0.06 0.08 -2.609 10 0.026
Accelerations -0.10 0.13 2.472 10 0.033
Bench press 1.18 1.16 -3.357 10 0.007
Stork test -0.27 1.90 -0.476 10 0.645

Crossfit

In the crossfit methodology we found statistically significant
differences in all studied indicators, except for those related to the
explosive force and speed (Table 2). Body weight is reduced along with
an increase in the relative amount of adipose tissue. This means that, in
contrast to the impact of functional bodybuilding techniques, here the
transformation of the body is accompanied by a reduction in the absolute
and relative amount of active body weight. In addition, in absolute values,
the changes in body weight are smaller in the crossfit technique compared
to that in functional bodybuilding. Therefore, although crossfit manages to
achieve a reduction in body weight, it has a rather aesthetic effect and
should be associated with a deterioration in the relative strength
parameters.

The test for determining strength endurance (lifting a barbell from the
occipital leg) shows a statistically significant deterioration in the results (p
= 0.038). The only tests for motor qualities that reported improvement
were that of overall endurance (p = 0.014) and that of agility and balance
(p = 0.025). While some improvement in agility is expected with this
technique (due to its arsenal of various training tools), these results are
particularly indicative in terms of physical functionality - the crossfit



method fails to achieve (at least in the short term) the development of
various manifestations. of strength as motor quality.
Table. 2
Within-group differences in studied parameters when applying the crossfit
training methodology

Parameter Mean St. dev. T DF 4
Body weight -0.10 0.19 -1.883 10 0.089
% adipose tissue 0.17 0.19 3.012 10 0.013
BMI -0.03 0.06 -1.901 10 0.086
Endurance -0.09 0.10 -2.988 10 0.014
Long jump -0.03 0.07 -1.406 10 0.190
Accelerations 0.07 0.13 1.789 10 0.104
Bench press -0.36 0.50 -2.390 10 0.038
Stork test 1.09 1.37 2.631 10 0.025

Bodybuilding

Table. 3
Within-group differences in studied parameters when applying the bodybuilding
training methodology

Parameter Mean St. dev. t DF p
Body weight 0.60 0.56 3.529 10 0.005
% adipose tissue -0.26 0.24 -3.614 10 0.005
BMI 0.20 0.18 3.547 10 0.005
Endurance 0.10 0.36 992 10 0.344
Long jump 0.05 0.07 2.390 10 0.038
Accelerations -0.08 0.11 -2.324 10 0.042
Bench press 1.72 1.19 4.811 10 0.001
Stork test -0.72 0.64 -3.730 10 0.004

Regarding the change in the studied parameters, the methodology
of conventional bodybuilding in many respects is arranged as an
intermediate link between those of crossfit and functional bodybuilding
(Table 3). Changing body mass and composition parameters is similar to
that of functional bodybuilding, with the difference that statistically
significant differences are reported in all indicators. The reduction in the
relative amount of adipose tissue is more significant in functional
bodybuilding - 0.35% vs. 0.26% - while body weight increases more in



bodybuilding - 0.6 kg vs. 0.46 kg (unreliable statistically). Therefore, in
both methods there are one-way changes - increasing the absolute and
relative amount of active body mass (muscle mass) and reducing the
relative amount of adipose tissue.

The analysis of table. 3 confirms these assumptions. In terms of
the relative manifestations of strength (moving one's body in space), speed
and explosive force, the functional bodybuilding technique is more
successful - improvement by 0.06 m in the long jump compared to 0.05 m
for the bodybuilding technique and by 0.1 min against 0.08 min at 30
meter accelerations. In terms of strength endurance, the effects are in
favour of bodybuilding - an increase of 1.72 repetitions compared to 1.18
for functional bodybuilding.

The general endurance also deteriorates in the bodybuilding
methodology, although unreliable statistically - 0.1 sec; p = 0.344. In our
opinion, this is a somewhat unexpected finding against the background of
increased muscle mass and the specifics of the means of the methodology,
which are oriented mainly to the development of strength endurance.

Of interest is the reported deterioration (statistically significant) in
the results of the agility and balance test. In our opinion, one of the
reasons for this phenomenon could also be rooted in the increased amount
of active body weight against the background of the relatively short
duration of the experiment - the participants simply did not have enough
time to "master" and "manage" effectively. new muscle tissue. The
process is also influenced by the high content of isolated exercises in the
program at the expense of complex multi-joint ones.

BETWEEN-GROUP DIFFERENCES IN RESULTS
Body mass and body composition

On the table. 4 are presented within-group differences in body
mass and composition parameters by participants and as mean values.
These data give the most general idea of the effects of the studied
methodologies on these indicators. Based on the table, the superiority of
the functional bodybuilding methodology over that of crossfit in terms of
the transformation of body composition - reducing adipose tissue and
increasing the amount of active body mass (muscle tissue). Both
bodybuilding methods increased body weight by 0.46 kg and 0.6 kg,
respectively, while reducing the relative amount of adipose tissue by 0.3%
and 0.26%. The CrossFit method reduces the active body weight by 0.11



kg against the background of increasing the percentage of adipose tissue
by 0.17%.

Table. 4
Within-group differences in the parameters of body mass composition
Pa;:litcip TMfb | TMk | TMb %th %Mk | %Mb I;)M ITMk | BMIb
1 L1 0.5 1.3 -0.6 0.1 0.2 0.37 -0.15 0.40
2 1.7 0.3 1.3 -0.1 0.5 -0.2 0.57 -0.10 0.42
3 0.5 0 0.5 0.1 0.1 0 0.08 0.00 0.15
4 1.2 -0.1 1.2 -0.1 0.2 -0.4 0.40 -0.03 0.38
5 0.3 -0.1 0.1 0.3 0.2 0 0.08 -0.03 0.03
6 0.8 0.1 L1 -0.1 0 0.8 0.40 0.03 0.38
7 0.2 -0.1 -0.1 0.1 0.2 0.3 0.08 -0.04 -0.04
8 0.2 0.2 0.3 0.4 0.1 0.3 -0.01 -0.09 -0.13
9 0.4 0 0.5 0.1 0.2 0.2 0.15 0.00 0.21
10 0.9 0.2 0.5 -1.3 0.4 0.5 -1.08 0.08 0.20
11 -0.4 0.2 0.5 -0.7 0.3 0 -0.62 | -0.08 0.21
Averag | 0.46 -0.11 0.6 -0.3 0.17 -0.26 0.04 -0.04 0.2

Legend: TM - body weight (in kg); % M - percentage of adipose tissue; BMI - body mass index; fb -
functional bodybuilding; k - crossfit; b - bodybuilding (bodybuilding).

Body weight

Table. 5 contains the results of the test for between-group
differences according to the methodology of ANCOVA. The statistical
significance of the differences in the effects of the applied methods is
reflected in the column “Group” and has a value of 0.007. This shows that
there are statistically significant differences between the three compared
methodologies in terms of the size of the effects on this indicator. The
findings are similar for the other parameters of the model, except for the
free coefficient - p = 0.21. Therefore, despite the relatively small sample
size, ANCOVA successfully modelled the impact of the applied
methodologies.




Table. 5
ANCOVA (body weight)

Source Sum of DF Mean F p
squares square
Corrected 7959.69 3 2653.23 9877.90 0.00
model
Intercept 0.42 1 0.42 1.57 021
Regr. coeff. 7957.44 1 7957.44 2962535 | 0.00
Group 3.14 2 1.57 5.84 0.007
Error 778 29 0.26
Total 17594322 33
Corrected sum 7967.48 32

Table. 6
Pairwise between-group differences in body weight (in kg)
@ (6)] Mean St. error )4 95% confidence interval
group | group | difference Lower limit | Upper limit
aI-J

b k 0.71 0.22 0.003 0.25 1.16
fb 0.13 0.22 0.555 -0.32 0.58
k b -0.71 0.22 0.003 -1,162 -0.25
fb -0.57 0.22 0.014 -1.03 -0.12
fb b -0.13 0.22 0.555 -0.58 0.32
k 0.57 0.22 0.014 0.12 1.03

Legend: fb - functional bodybuilding; k - crossfit; b - bodybuilding (bodybuilding).

On the next one table (table 6) the results are presented comparing
the differences in the effects of the applied methodologies in pairs. There
is no statistical significance in the differences in the effects only between
the bodybuilding methodology and that of functional bodybuilding. The
difference is the biggest between the methodology of -classical
bodybuilding and that of crossfit - 0.71 kg, followed by that between
functional bodybuilding and crossfit - 0.57 kg and that between the two
bodybuilding methods - 0.13 kg. These findings are largely expected
given the emphasis the bodybuilding methodology places on muscle
hypertrophy. For the same reasons, functional bodybuilding achieves a
relatively high increase in the amount of active body weight.



Relative amount of adipose tissue

Table. 7
ANCOVA (adipose tissue)
Source Sum of squares DF Mean square F P
Corrected 281.80 3 93.93 1131.10 0.00
model
Intercept 0.22 1 0.22 2.73 0.109
Regr. coeff. 281.40 1 281.40 3388.57 0.00
Group 1.46 2 0.73 8.80 0.001
Error 2.40 29 0.08
Total 8092.02 33
Corrected 18420 39
sum

Table. 7 presents the results of the test for between-group
differences according to the ANCOVA methodology. The statistical
significance of the differences in the effects of the applied methods is
reflected in the column “Group” and has a value of 0.001. This shows that
there are statistically significant differences between the three compared
methodologies in terms of the size of the effects on this indicator. The
other parameters of the model are also statistically significant, except for
the free coefficient - p = 0.109.

The comparison of differences in the effects of the applied
methods two by two are presented in the following table. 8. There is no
statistical significance in the differences in the effects only between the
bodybuilding methodology and that of functional bodybuilding, probably
due to its small size - 0.03%. The differences are the largest between the
methodology of functional bodybuilding and that of crossfit - 0.46%,
followed by the one between bodybuilding and crossfit - 0.43. These
findings are largely expected given the impact of both bodybuilding
methods in reducing the amount of subcutaneous adipose tissue. To some
extent, it is surprising that the crossfit methodology lags behind in this
indicator. The training tools used in it include many




Table. 8

Pairwise between-group differences in adipose tissue (in %)

@O (6)] Mean St. error )4 95% confidence interval
group | group | difference Lower limit | Upper limit
I-J)
B k -0.43 0.123 0.002 -0.68 -0.17
fb 0.03 0.123 0.798 -0.22 0.28
K b 0.43 0.123 0.002 0.17 0.68
fb 0.46 0.123 0.001 0.21 0.71
fb b -0.03 0.123 0.798 -0.28 0.22
k -0.46 0.123 0.001 -0.71 -0.21

Legend: fb - functional bodybuilding; k - crossfit; b - bodybuilding (bodybuilding).
Body mass index

Table. 9 contains the results of the test for between-group
differences by methodology and on ANCOVA. The statistical significance
of the differences in the effects of the applied methods is reflected in the
column “Group” and has a value of 0.194. This shows that between the
three compared methodologies there are no statistically significant
differences in terms of the size of the effects on this indicator.

Table. 9
ANCOVA (BMI)
Source Sum of squares DF Mean square F p
Corrected 286.95 3 95.65 1017.05 0.000
model
Intercept 0.01 1 0.01 0.16 0.686
Regr. coeff. 286.70 1 286.70 3048.50 0.000
Group 0.32 2 0.16 1.73 0.194
Error 2.72 29 0.09
Total 21305.44 33
Corrected 289.67 32
sum

The differences in the effects of the applied methods were
compared in pairs of the following table 10. No statistical significance
was established in the differences in the effects of any of the studied
methods - column "p" of the table. For this reason, we will refrain from
commenting on the values of the differences between the effects of the
interventions. Against the background of the established statistically

significant differences in the effects of the other indicators of body weight



and composition, we believe that the body mass index is not particularly
suitable for their assessment in short-term interventions. The method of its
calculation reduces the size of the changes in body weight, which in the
case of treatments with low duration and small effects, would lead to type
2 errors in the analysis of the respective effects.

Table. 10
Pairwise between-group differences in adipose tissue
@ (6)] Mean St. error P 95% confidence interval
group | group | difference Lower limit | Upper limit
-3

b k 0.23 0.13 0.078 -0.02 0.50
fb 0.16 0.13 0.227 -0.10 0.42
k b -0.23 0.13 0.078 -0.50 0.03
fb -0.07 0.13 0.558 -0.34 0.19
fb b -0.16 0.13 0.227 -0.42 0.10
k 0.07 0.13 0.558 -0.19 0.34

Legend: fb - functional bodybuilding; k - crossfit; b - bodybuilding (bodybuilding).

Base endurance

Table. 11
Within-group differences in base endurance (in min.)
Participant Fb B K
1 0.1 0.5 0
2 0.15 0.5 -0.2
3 -0.05 0.1 -0.1
4 0.2 0.7 -0.25
5 0.05 -0.2 0.05
6 0.1 0.3 -0.1
7 0 -0.3 -0.15
8 0.1 0 0.05
9 -0.05 -0.2 -0.2
10 0.1 0.2 0
11 0.1 -0.4 -0.15
Average -0.07 0.11 -0.1

Legend: fb - functional bodybuilding; k - crossfit; b - bodybuilding (bodybuilding).




On the table. 11 are represented the within-group differences in
the results (in minutes) of the test “3000 m smooth running” by
participants and as average values for the three studied methodologies.
Based on the table, the superiority of the crossfit methodology over that of
functional bodybuilding in terms of development of motor quality is
established - improvement by 0.1 min compared to that of 0.07 min. As
expected, bodybuilding methodology does not improve overall endurance
- performance deteriorates by 0.11 min.

Table.12
ANCOVA (base endurance)
Source Sum of squares DF Mean square F ¥4
Corrected 15.64 3 5.21 53.78 0.000
model
Intercept 0.74 1 0.74 7.70 0.010
Regr. coeff. 15.56 1 15.56 160.56 0.000
Group 1.91 2 0.95 9.85 0.001
Error 2.81 29 0.09
Total 5819.97 33
Corrected 18.45 32
sum

Table. 12 presents the results of the test for between-group
differences according to the ANCOVA methodology. The statistical
significance of the differences in the effects of the applied methodologies
is reflected in the column “Group” and has a value of 0.001. This shows
that there are statistically significant differences between the three
compared methodologies in terms of the size of the effects on this
indicator.

The differences in the effects of the applied methods in pairs are
presented on the following table 13. Statistical significance is not
established only between bodybuilding and crossfit methodology - p =
0.172, and the absolute size of the difference is also the smallest of the
three measured - 0.18 min. The difference is greatest between the
methodology of functional bodybuilding and that of classical
bodybuilding - 0.61 min, followed by that between functional
bodybuilding and crossfit - 0.42 min. Obviously, functional bodybuilding
is more successful than crossfit in influencing overall endurance (at least
in the short term).




Table. 13
Pairwise between-group differences in base endurance (in min)

@ (6)] Mean St. error )4 95% confidence interval
group | group | difference Lower limit | Upper limit
-3
b k 0.18 0.13 0.172 -0.08 0.45
fb 0.61 0.14 0.000 0.32 0.90
k b -0.18 0.13 0.172 -0.45 0.08
fb 0.42 0.14 0.004 0.14 0.71
fb b -0.61 0.14 0.000 -0.90 -0.32
k -0.42 0.14 0.004 -0.71 -0.14

Legend: fb - functional bodybuilding; k - crossfit; b - bodybuilding (bodybuilding).

Speed and explosive power

In table. 14 are presented within-group differences in tests to
determine speed capabilities and explosive power by participants and as
means. These data give the most general idea of the effects of the studied
methodologies on these indicators. Based on the table, the superiority of
the functional bodybuilding methodology over the other two in both tests
is established - 0.06 m compared to -0.03 m and 0.05 m in the test "long
jump" and -0.1 sec compared to 0.07 sec and -0.08 sec (respectively for
crossfit and bodybuilding methodologies). In addition, as expected, the
classical bodybuilding technique is more successful than crossfit in terms
of the development of speed and explosive qualities - it is known that
muscle hypertrophy strongly correlates with all manifestations of strength.

Table. 14
Within-group differences in the tests for explosive strength (in m.) and speed (in
sec.)
Participant SD fb SD k SD b In fb In k Inb
1 0.1 -0.1 0 -0.1 0 -0.2
2 0.15 -0.15 0.05 -0.2 0 -0.1
3 -0.05 0 0 0.1 -0.2 0.1
4 0.2 0.05 0 -0.2 0.2 -0.2
5 0.05 0 0 0.1 0 0
6 0.1 -0.05 0 0 0.1 -0.2
7 0 0 0 0 0 -0.2
8 0.1 -0.1 0.05 -0.2 0.2 0
9 -0.05 0.1 0.15 -0.1 0.1 -0.1
10 0.1 -0.1 0.2 -0.3 0.3 0.1
11 0 0 0.15 -0.2 0.1 -0.1
Average 0.06 -0.03 0.05 -0.1 0.07 -0.08




Legend: fb - functional bodybuilding; k - crossfit; b - bodybuilding (bodybuilding); SD - long jump
from a place; Y - 30 m - acceleration from a low start.

Long jump

Table. 15 presents the results of the test for between-group
differences according to the ANCOVA methodology. The statistical
significance of the differences in the effects of the applied methods is
reflected in the column “Group” and is high, 0.014. Therefore, the model
found statistically significant differences between the three compared
methodologies in terms of the size of the effects on this indicator. For all
other parameters of the model, statistically significant variables were also
calculated. In general, the results allow the construction of a correct model
of the impact of the applied methodologies using the ANCOVA
methodology.

Table. 15
ANCOVA (long jump)
Source Sum of squares DF Mean square F p
Corrected 1.96 3 0.65 120.37 0.000
model
Intercept 0.02 1 0.02 4.95 0.034
Regr. coeff. 1.95 1 1.95 358.09 0.000
Group 0.05 2 0.02 5.00 0.014
Error 0.15 29 0.01
Total 166.05 33
Corrected 2.12 32
sum

The differences in the effects of the applied methods in pairs are
presented on the table. 16. No statistical significance is established in the
differences in the effects only between the bodybuilding methodology and
those of the functional bodybuilding - p = 0.848, as the software provides
an approximation of 0 m for the absolute size of the difference. For this
reason, the differences between bodybuilding methods and crossfit have
similar values - 0.08 m and 0.09 m. These findings classify crossfit as not
very suitable methodology for the development of the explosive power of
the lower limbs. Obviously, functional bodybuilding and bodybuilding are
more successful strategies in this regard (at least in the short term), despite
the fact that the crossfit methodology is built mainly on calisthenic
exercises.




Table. 16
Pairwise between-group differences in long jump (in m.)

@ (6)] Mean St. error )4 95% confidence interval
group | group | difference Lower limit | Upper limit
-7
b k 0.08 0.03 0.013 0.02 0.14
fb 0.00 0.03 0.848 -0.07 0.05
k b -0.08 0.03 0.013 -0.14 -0.02
fb -0.09 0.03 0.008 -0.15 -0.02
fb b 0.00 0.03 0.848 -0.05 0.07
k 0.09 0.03 0.008 0.02 0.15

Legend: fb - functional bodybuilding; k - crossfit; b - bodybuilding (bodybuilding).
30 meters acceleration from a low start position

On the table. 17 are shown the results of the test for between-
group differences according to the ANCOV A methodology. The statistical
significance of the differences in the effects of the applied methodologies
(column “Group”) is high, 0.009. Therefore, the model found statistically
significant differences between the three compared methodologies in
terms of the size of the effects on this indicator. The results are similar for
all other parameters. Therefore, a model based on the ANCOVA
methodology would correctly reflect the impact of the applied
methodologies on the speed qualities.

The differences in the effects of the applied methods in pairs are
compared in table. 18. Like the previous test, we do not establish
statistical reliability only between the bodybuilding methodology and that
of functional bodybuilding - p = 0.759, as the absolute size of the
difference is minimal - 0.02 sec. Respectively, the differences between the
two bodybuilding methods and crossfit have similar values - 0.15 sec and
0.16 sec. And here, somewhat unexpectedly, crossfit stands out as the
most unsuccessful methodology of the three in terms of developing the
speed capabilities of athletes.



Table. 17
ANCOVA (30 m acceleration)

Source Sum of squares DF Mean square F p
Corrected 3.56 3 1.18 69.77 0.000
model
Intercept 0.00 1 0.00 0.14 0.707
Regr. coeff. 3.52 1 3.52 206.72 0.000
Group 0.18 2 0.09 5.52 0.009
Error 0.49 29 0.02
Total 641.18 33
Corrected 4.05 32
sum
Table. 18
Pairwise between-group differences in 30 m acceleration (in sec.)
@ (6)] Mean St. )4 95% confidence interval
group | group diff;’r;)“ce Error Lower limit | Upper limit
b k -0.15 0.06 0.011 -0.26 -0.04
b 0.02 0.06 0.759 -0.09 0.13
k b 0.15 0.06 0.011 0.04 0.26
b 0.16 0.06 0.005 0.05 0.28
b b -0.02 0.06 0.759 -0.13 0.09
k -0.16 0.06 0.005 -0.28 -0.05

Legend: fb - functional bodybuilding; k - crossfit; b - bodybuilding (bodybuilding).

Strength endurance

In table. 19 are represented the within-group differences in the
test for determining the strength endurance (Lifting the barbell from the
occipital leg) by participants and as mean values. These data give the most
general idea of the effects of the studied methodologies on this indicator.
Leadership of the bodybuilding methodology is established over the other
two - 1.72 repetitions compared to -0.36 repetitions and 1.18 repetitions
(respectively for crossfit and functional bodybuilding). Such results are
not unexpected - the means and methods of bodybuilding are oriented
mainly to the improvement of strength endurance (although as a side
effect of the achieved muscle hypertrophy). The result of the crossfit
methodology is somewhat surprising - not only is there no improvement




in strength endurance, but on the contrary, there is a deterioration in
performance, which, taking into account

Table. 19
Within-group differences in the bench press test (in repetitions).
Participan BP fb BP k BP b
1 1 0 3
2 2 -1 3
3 0 0 0
4 2 -1 2
5 0 0 1
6 0 -1 1
7 1 0 0
8 1 0 2
9 1 0 1
10 4 -1 3
11 1 0 3
Average 1.18 -0.36 1.72
Legend: fb - functional bodybuilding; k - crossfit; b - bodybuilding (bodybuilding); TL - repeated
occipital leg
Table. 20
ANCOVA (bench press)
Source Sum of squares DF Mean square F P
Corrected 156.39 3 52.13 76.17 0.000
model
Intercept 17.50 1 17.50 25.58 0.000
Regr. coeff. 138.15 1 138.15 201.87 0.000
Group 22.70 2 11.35 16.58 0.000
Error 19.84 29 0.68
Total 5884.00 33
Corrected 176.24 32
sum

Table. 20 presents the results of the test for between-group

differences according to the ANCOVA methodology. The statistical
significance of the differences in the effects of the applied methodologies
(column “Group”) is extremely high - software evaluates an
approximation of 0.000. Therefore, the differences between the three
compared methodologies in terms of the magnitude of the effects on this



indicator are statistically significant. The calculations are similar for all
other parameters of the model.

The differences in the effects of the applied methods in pairs are
presented in table. 21. All of them are statistically significant (column
"p"). In terms of their absolute size, the most significant are between
bodybuilding and crossfit methods - 2.01 repetitions, followed by those
between functional bodybuilding and crossfit - 1.29 repetitions and
between bodybuilding and functional bodybuilding - 0.72 repetitions. The
results clearly demonstrate the superiority of the classical bodybuilding
methodology over the other two in terms of the development of motor
quality, strength endurance.

Table. 21
Pairwise between-group differences (bench press)
@ (6)] Mean St. error )4 95% confidence interval
group group difference Lower limit | Upper limit
-7

b k 2.01 0.35 0.000 1.29 2.73
fb 0.72 0.36 0.051 -0.0 1.45
k b -2.01 0.35 0.000 -2.73 -1.29
fb -1.29 0.36 0.001 -2.02 -0.55
fb b -0.72 0.36 0.051 -1.45 0.01
k 1.29 0.36 0.001 0.55 2.02

Legend: fb - functional bodybuilding; k - crossfit; b - bodybuilding (bodybuilding).
Agility
Stork test

On the table. 22 presents the within-group differences in the test
for determining the developed agility (balance) (stork test) by participants
and as means. According to the data, the most effective is the crossfit
technique - improvement of the results by 1.09 sec, followed by the
functional bodybuilding by 0.27 sec and the bodybuilding technique with
deterioration of the achievements by 0.72 sec. In addition, virtually all
participants either maintained their results unchanged or worsened them
as a result of applying the bodybuilding methodology. In the other two
methods the data are more heterogeneously distributed - both
improvements and deteriorations are observed. In our opinion, this



phenomenon is a result of the specifics of the classical bodybuilding
methodology - the emphasis is on the implementation of local and isolated
exercises, such as complex ones, which require the synchronization
engagement of different in size and location motor units occupy no more
than 30% of the training volume. Conversely, in crossfit and functional
bodybuilding there are many complex multi-joint exercises and natural
human movements such as running, jumping, recruiting, etc.

Table. 22
Within-group differences in stork test results (sec.).
Participant fb k Bb
1 0 1 -1
2 -2 2 -1
3 2 1 0
4 0 2 -1
5 1 0 0
6 1 2 -1
7 3 2 1
8 3 2 -1
9 -2 0 0
10 2 3 2
11 1 -1 0
Average 0.27 1.09 -0.72

Legend: fb - functional bodybuilding; k - crossfit; b - bodybuilding (bodybuilding).

Table. 23 presents the results of the test for between-group
differences according to the methodology of ANCOVA. The statistical
significance of the differences in the effects of the applied methodologies
(column “Group”) is high - the software presents an approximation of
0.022. Therefore, the differences between the three compared
methodologies in terms of the magnitude of the effects on this indicator
are statistically significant. Of the other parameters, a sufficiently high
reliability is not measured only at the free coefficient of the model - p =
0.233.

The differences in the effects of the applied methodologies are
compared by pairs on the table. 24.All reported differences are statistically
significant (column "p"). They are most significant between the methods
of crossfit and bodybuilding - 1.76 sec, followed by those between




bodybuilding and functional bodybuilding - 0.93 sec and between crossfit
and functional bodybuilding - 0.83 sec. Only the differences between
crossfit and bodybuilding methods are statistically significant - p = 0.006.
In general, these results confirm the above considerations regarding the
effects of the three studied methods on the development of motor agility.

Table. 23
ANCOVA (Stork test)
Source Sum of squares DF Mean square F p
Corrected 1075.36 3 358.45 182.76 0.000
model
Intercept 2.90 1 2.90 1.48 0.233
Regr. coeff. 1068.57 1 1068.57 544.84 0.000
Group 17.12 2 8.56 4.36 0.022
Error 56.87 29 1.96
Total 58925.00 33
Corrected sum 1132.24 32
Table. 24

Pairwise between-group differences (Stork test in sec.)

@ (6)] Mean St. P 95% confidence interval
group group diff(ell:;;nce Error Lower limit | upper limit
B k -1.76 0.6 0.006 -2.99 -0.54

b -0.93 0.6 0.129 -2.16 0.28
K b 1.76 0.6 0.006 0.54 2.99
b 0.83 0.6 0.175 -0.39 2.05
b b 0.93 0.6 0.129 -0.28 2.16
k -0.83 0.6 0.175 -2.05 0.39

Legend: fb - functional bodybuilding; to - crossfit; b - bodybuilding (bodybuilding

CONCLUSIONS
The methodology for functional bodybuilding can be successfully
applied without prior experience in people with minimal training
history in strength sports. It is only necessary to master the
technique of resistance exercises.
Regarding the development of motor skills associated with
strength, the methodology achieved excellent short-term results.

CONCLUSIONS AND RECOMMENDATIONS



As opposed to the high level of injuries in crossfit, functional
bodybuilding is an undeniably safe and successful alternative.
Although crossfit demonstrates the best results of the three
methodologies regarding the development of aerobic endurance
and agility, functional bodybuilding excels as a potent method for
the synchronized improvement of all motor skills.

The methodology of functional bodybuilding is similar to
bodybuilding in achieving favourable adaptive changes in body
composition - increasing the relative amount of lean body mass
and reducing that of adipose tissue. Concomitantly, it increases
body weight only moderately, which makes it particularly suitable
for use in people aiming to reduce body volume.

The short-term adaptation changes to the functional bodybuilding
methodology are related to the improvement of the overall athletic
vision of its practitioners. In this respect, it is significantly more
successful than crossfit.

RECOMMENDATIONS

We believe that the methodology of functional bodybuilding
should be promoted among recreational athletes and introduced as
part of a comprehensive strategy to improve health status,
physical development and physical fitness.

The methodology of functional bodybuilding could be applied in
the fitness programs of many sports. In our opinion, it would be
especially successful in sports that require powerful and explosive
muscle efforts without significantly increasing body weight, such
as wrestling, judo, track and field, MMA and others.

The low injury record, the use of multi-joint exercises that are
natural for the body and the relatively affordable equipment, make
the training methodology of functional bodybuilding especially
suitable for practice by individuals of teenage age of both sexes.
We believe that it would be appropriate to introduce it in the
school curriculum in physical education in the form of an optional
classes.

The effects of functional bodybuilding on the increase of strength
abilities and transformation of body composition, as well as its
simplicity, accessibility and safety, make the methodology
suitable for practicing by senior individuals.



CONTRIBUTIONS OF THE DISSERTATION (according to the
author)

A complete training methodology for functional bodybuilding Bac
developed, and its effects were tested in real environment.

Differences between the effects of popular training methodologies
regarding body composition and physical fitness were evaluated.

The effectiveness of the functional bodybuilding training
methodology for promoting healthy functional adaptive changes were
proven.

The methodology of functional bodybuilding is especially suitable
for application in diverse target groups - from recreational athletes to
competitive athletes in various sports.
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