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crened ,,/JOKTOP” B npogecuonanno HanpasJjieHue
7.4. O01IeCTBEHO 3ApaBe
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JlucepTallMOHHUAT TPYA ChIbpka 172 cTaHIapTHU MAIIMHOMHCHU CTPAHMIIM.
Tpynst € onarnenex ¢ 21 tabnuim, 7 1uarpaMu U IOCTOBEPEH CHUMKOB MaTepHal.
Hanuunu ca 4 npunoxxenus. bubnuorpadckara cpaBka cbabpika 162 3arnaBus, oT

kouTo 32 Ha kupuiuna u 130 Ha nmaTuHUIIA.

3amuTara Ha AUCEpTAMOHHUS TpyA 1ie ce cbeton Ha 25.03.2024 ot 13.00 vaca B

Ha FO3VY ,,Heodwut Puncku”, Ha 3aceianue Ha HAYyIHOTO KYPH.

Marepuanure 1o 3amurara ca MmyOJMKyBaHU HAa WHTEpPHET cTpaHunara Ha HO3Y
,2Heobutr Puickn” u ca Ha pa3nolioKEHHWE HA HWHTEPECYBAIIUTE C€ B

YHUBEpPCUTETCKAaTa OMOJIMOTEKA.



CBKPALIEHUA

JIEJK - 1eiHOCTH OT eKeJHEBHHUS KUBOT

JAUC - nucrajHa uHTEepdaaHreaiHa cTaBa

N.I1. — u3X0aHO MOJIOKEHHUE

KT - kunesurepanus

JIOK - JleyeOHa puskyJarypa

MBK - makcuMaJiHa BOJIeBA KOHTPaKIUA

M®C - meTakapnogdanaHreajgna craBa

MO®TO - MmupacumaaiHi TEXHUKH 32 0CBO00KIaBaHe HA HATIPEKEHNETO
HMT - HepBHO-MYCKYJIHHU TeXHUKH

HCIIB - HecTepOMIHU NPOTHBOBB3NMAJINUTEIHH CPEACTBA
IIUP - nocTuzoMeTprYHA peslaKcalus

IHAC - npokcuMaiHa HHTep(AJIAHTeaTHA CTABA

ITHMY - nponpuouenTHBHO HEPBHO-MYCKYJIHO yJIeCHSIBaHe
IOT - no3uMOHHO-0CBO00KIABAIIM TEXHUKHU

PH - peunnpoyHa MHXUOH LM

TT - Tpurepna Touka

DCFs - 1b100KkH iepBUKAJIHHU (JieKcopHr

NDI - Neck disability index (muagekc 3a HecIocoGHOCT)

PNF - IlponpuonentuBHa HeBpomyckyinna @acuaurauus
TENS - TpanckyTaHHA eJleKTPUYECKAa HEPBHA CTUMYJIAIUSA

VRT - Bupryajna peajiHoCcT



1.BbBEJEHUE

Aptpo3Hata OojecT MNpeACTaBisiBa XPOHUYHO 3a00JisiBAHE HA OMOPHO-
JIBUTATEJIHUS amapar, NpU KOETO ce HalOioAaBa JereHepanus Ha 3acerHaTUTe
THKaHM.

JlereHepaTUBHUTE M3MEHEHUS Ha TPHOHAUYHHS CTHJIO Ca 4YECTO CPEIIaHO
3a00JsIBaHEe W TPEACTABISABAT CEPHO3CH MEIUKO-COIMATICH MpoOJeM, M3UCKBAII
KOMIUIEKCHA Mporpama 3a Je4eHue, pexaduinTaius U MpeBeHITHs.

CbBpEeMEHHHUTE YCIOBUA Ha JKUBOT U OO0E3JIBIXKBAHETO Ch37aBar
0JIarONpUSATHU MPEINOCTABKU 3a PA3MPOCTPAHEHUETO Ha 3200 IIBAHETO.

[uitnata obnacT Ha TPHOHAUHUS CTHIAO € MOMJIOKEHAa HAa 3HAUYUTEITHU
JTUHAMUYHU ¥ CTATUYHU HaTOBAPBAHUS, KOETO YECTO BOJM J0 OOJIKM M OrpaHHYCHA
MOJBUKHOCT.

[TogoOpsiBaHeTO0 M MOAIbP)KAHETO Ha (PYHKIMOHATHOTO CHCTOSHHUE Ha
MalMEeHTH C LIEPBUKOAPTPO3a € OT ChILECTBEHO 3HAYECHNE UMEHHO 32 KQU€CTBOTO UM
Ha YKUBOT.

JInarHoCTUIIMpAaHETO Ha IEPBUKOAPTpO3aTa B paHEH CTaJAuil OTKPUBA
BB3MOKHOCTH 32 €(EeKTUBHO UM CBOCBPEMEHHO KOMIUJIEKCHO JieueHHue. TakoBa
JedyeHre oOxBallla HE CaMO MEIMKAMEHTO3HU TMOJXOJU, HO M pa3HOoOOpa3HU
(bUBUKAIHU Tepanuu KaTo €JIEKTPO-, CBETJIIO-, BOJO-, TOIUIO- U OaJHEOoJICUeHHE,
KaKTO U Macax W KuHe3uTepanus. Te3u MeToau ca HaCOYeHU KbM O0JIeKuaBaHe Ha
0oJKaTa U CKOBAHOCTTA, KAKTO M KbM TMOJICHUJIBAHE Ha OTCia0eHa MyCKyJaTypa u
KOpUTHUpaHE Ha HapylIeHWsATa B JBUTATEIHUTE MOJEIU. BbIopeku ue
JIETCHEPATUBHUST TIPOIIEC HE MOKE Jla ObJe HAITBIHO CHPSH, IIEJITa € J1a ce 3a0aBu

HETOBOTO Pa3BUTHE U Ja c€ MOA00pH GyHKITMOHAITHOCTTA.



2.PABOTHA XMIIOTE3A

HpI/IJIaFaHeTO Ha Hay‘{HOO6OCHOBaHa dBTOpPCKa, OcJacHaCcoOdYCHa
KHMHC3UTCPAIICBTHUYHA IIPpOI'paMa, BKIOYBaAlla MacCaXX, CIICOUAIIM3UPAHN MaHYaJIHU
TCXHUKHN H KHHCBHOTeﬁHHHF, O TIOBNMSJIA IIOJIOKHTEIIHO BbPXY 6OJIKaTa,
Q)YHKHI/IOH&IIHI/ITG BbB3MOKHOCTH, pa6OTOCHOCO6HOCTTa N Ka4CCTBOTO HA KUBOT Ha

MAIMEHTUTE ChC IIEPBUKOAPTPO3a.

3.HEJ U 3AJAYHN HA ITPOYUYBAHETO

L{enma Ha IPOYYBAHETO € JIa C€ Ch3/1aJ1aT U OIIEHAT TPH KMHE3UTEPAIIeBTUYHI
METOAUKH C aHAJIUTHYHHM JICYeOHH YHOpaKHEHUS MpU TMAIMeHTH C IIuiHa
CIOHIWJIAPTPO3a, €IAHaTa OT KOWTO JONBJIHCHA C MaHyalHH METOOH |
KMHE3UOTCUITUHT | J1a ¢€ Mpociaean €(heKThT OT MPUIIOKECHUETO UM.
3aoauu na npoyusanemo:

1. la ce mnpoyuum JuTeparypaTa, Kacaellla aHaTOMO-(PU3MOJIOTMYHUTE
0COOCHOCTH Ha ILIEPBHKAJIHUS ) Ha TPbOHAYHUS CTHIO, CHITHOCTTA HaA
JIETCHEPATUBHUTE W3MCHCHHMsI TIPH IIEPBUKOAPTPO3a M TOAXOIUTE TpH
JICUEHHUETO WM.

2. Jla ce mombepar mNOAXOIANIM TECTOBE 3a (PYHKIMOHAJTHA OIICHKA Ha
MAIMEHTUTE C IIEPBUKOAPTPO3a.

3. ExcrnepumeHTamHaTa METOJAMKA Ha KHUHE3WTEpanus Ja ce MPUIIOKH Ha
MOJXOMSII KOHTHMHIEHT MAaIllMeHTH C IEePBHKOAPTpPO3a M Ja CE CPaBHU C
pyTHHHATA.

4. Jla ce mpocneAsT W OTYETAaT HACTHIIBAIIUTE MPOMEHH B CYOCKTHBHUTE

OIUIAKBaHUS U OOCKTHBHUTE ITOKA3aTEIIH.



5. Ja ce ananusupa QyHKIIMOHAIHUA €PEKT OT MPHIIOKEHaTa KUHE3UTEPAIHsI
[IpU TPUTE TPYIIU.

6. [la ce HanpaBsT U3BOM 3a eekTa Ha MOJOPaHUTE OT HAC CPECTBRA.

7. Ilomyuenute pe3yaTaTv OT IPOBEICHOTO MPOYYBAHE JIa CE aHAIM3UPAT U Jia
C€ ChIIOCTABSIT.

8. Ot pe3ynrarure, aHalIM3a U CPAaBHEHHETO UM JIa C€ U3BEAAT U3BOJHU U Ja ce

JajaT IPEnopbKY 3a IMPAKTUKATa.

4.OPTAHMU3ALIUSA HA ITPOYYBAHETO

[IpoyuBaneTo e nmpoBeZieHO B PexpeaTnBHUS LEHTbp Ha Y HUBEPCUTET ,,I o11e
Hemue* — lun, P. Makegonus npe3 nepuona ampuin 2013 - moemBpu 2015 r.

Bcuuku Ha6JIIOIIaBaHI/I IManrCHTH Ca IIPOBCIIN KYPC HA JICHCHUC OT 20 IIpoucaypHu.

5. XAPAKTEPUCTHUKA HA U3CJEABAHUA KOHTUHI'EHT

N3cnenpanu ca 106 manueHTy ¢ MMitHA CIOHAMIAPTPO3a - 49 OT TAX ca MbKe
u 57 ca xeHu — ecuuku Ha v3pacm om 20 0o 65 coounu. Te ca pa3npeneneHu B Tpu
rpymnu
1. HaGnrogaBanute OOJTHU ca pa3/ielieHd B TPU TPYHH MPUIIOKEHH B Tabmua 1:
1. A rpyna (xontponna) — 37 unauBuAu, (21 Mmbexe u 16 xeHn)
2. b rpyna (excniepumenTanta) — 40 uaauBuau (18 Mbxe u 22 KeHH)

3. B rpyna (excnepumenTanna) — 29 uaausuan (10 mbexe u 19 sxeHn)



Tabnuya 1. Habarooasanume 601U ca pazoenenu 8 mpu epynu

A rpyna b rpyna B rpyna 06110
Mpbxke 21 18 10 49
XKenn 16 22 19 57
OO0 37 40 29 106

2. Ha Ta6n1/1ua 2 ca HAHECEHU JAHHUTC 34 I10JIa U Bb3PaCTTa Ha Ha6J'IIOI[aBaHI/IT€

IHarucHTH.

Tabnuya 2. Bv3pacm u non

Be3pact | A rpyna b rpyna B rpyna O6m10
Mpbxe | Kenu |Mpxke |XKenu |Mpxke |Kenu
20-30ron |3 2 1 2 1 2 11
31-40ron | 8 3 4 5 3 6 29
41-50ron | 4 8 7 8 5 9 35
51-65ron |6 3 6 7 1 2 25
3. Ha Ttabmuma 3 ca mpencraBeHM mpodecuuTe C KOUTO C€ 3aHUMaBaT
MAIUEHTUTE
Tabauya 3. [Ipogecus
['pymna noJ I-tpyma | ll-rpyma | lll-rpyna | IV-rpyna | V-rpyna
A MBIKE 6 5 8 2 0
YKEHH 4 0 10 0 2
b MBJKE 4 4 3 7 0
YKEHH 8 0 9 0 5
B MBIKE 3 2 1 2 0
KEHU 9 0 4 0 6
06110 106 36 11 35 11 13




4. Ha T3.6JII/IHa 4 ca MpCaACTAaBCHU IIPUYUHUTC 34 O6OCTp51He Ha CUMIITOMHTC

Tabnuya 4. I[lpuyunu 3a obocmpsne Ha cumnmomume

I'pyna | mon | ¢us.HATO | MPUHYIH- PA3ZKO IIPOCTY | C€30HHA
-BapBaHe TeJIHA JBIDKEHUE na
1103a
A MBKE 2 4 1 6 8
JKEHH 1 3 2 4 4
b MBXE 1 2 2 5 8
JKEHU 0 7 1 5 9
B MBXE 1 2 0 3 4
JKEHU 0 5 2 5 7
OO6110 5 23 8 28 40

6.METOAU HA U3CJIEABAHETO

[Ipu mpuemaHe Ha MANMEHTHTE C€ W3BBPIIBAT KIWHWYEH TMIpPETiie] |
(GYHKIIMOHATHY U3MEPBAHUS W M3CIICABaHUS, JAHHUTE OT KOUTO CE HAHACAT BBPXY
paboteH ¢ut. [IoBTOpHOTO HyHKIIMOHAIHO U3CIICABAHE CE U3BBPINBA B TIOCIICTHUS
JieH oT JedeOHust Kype. Onpenens ce cTernenTa Ha JUCHYHKINS Ype3 MOKa3aTeIUTe
3a necrabumm3anus - Neck disability index (uHaekc 3a HeleecrmocoOHOCT), KOUTO Ce
OTYUTAT U CPABHSABAT B 3aBUCUMOCT OT 0011111 cOOp Touku (MakcumasieH 50). OcBeH
W3MEpBaHUATA Ha AaKTUBHATa CTaBHA IMIOJBMXKHOCT, KOWTO TIOJJICKAT Ha
oOpaboTBaHe W CpaBHSIBaHE, 3a OMpeneisHe Ha e]exTa OT NpoBEXKIaHATa
KWHE3UTEpanusl HHUE TpHiiaraMe ChINO MaHyaJHO HW3CJICJIBAHEC W MaJlanus Ha
muitHaTa obyact. To naBa cBeeHUE 3a MPUYMHATA, JTJOKAIH3AIUATA, TUCHYHKIHITA,
MIPOBOKUPAHETO HAa CHUMITOMAaTUKaTa W JAp., ¢ KOUTO Ja C€ ChOOpa3uMm mpu

IMpruJIaraHe Ha KHHE3UTCPAIICBTUYHUTC CPCACTBA.



MGTOI[I/IKaTa Ha N3CJICABAHC BKIIIOYBA:

J aHaMHe3a,

. OrJIE];

o (yHKIIMOHAIIHO U3CTIEABAHE:
" AKTUBHO,

" [IaCHUBHO;
° MJINAanus U IPOBOKAIINSA,

o JIPYTH TECTOBE.

. ABTOPCKA METOAUKA HA KHHE3HUTEPAIIUA
7.1.11en u 3a1a44 HA CHIENMAJIU3MPAHATA KMHE3UTEPaNeBTUYHA

METOIHUKA

Hea: /la ce monoOpsaT (yHKIMOHAIHUTE BH3MOKHOCTH M Kauye€CTBOTO Ha
’KUBOT IIPU MALUEHTUTE CbC LIEPBUKOAPTPO3a

3agaum:

1. Jla ce namanu OoJKOBaTa CHUMIITOMATHKA M Ja C€ Mpeojoiee CyOCKTUBHUS
TUCKOMGOPT.

2. Jla ce mogo0Opu MOABMYXHOCTTA HAa TPHOHAYHUS CTHIO B LIEPBUKATHHS 511

3. Penyumpane Ha MyckysHuUs AucOaiaHc MPU TOPeH KPbCTOCaH CUHIPOM.

4. Jla ce momoOpu crabuiu3alusTa Ha JiomaTkaTta M IIMAHATa 00JacT u
KOOpAWHAILIUATA HA IBIKEHUSITA UM

5. OOyueHue Ha MAUMEHTUTE B MPABUIHO TEIOABPKAHE U EProMETPUYHO
M3ITBIHCHNE Ha IEHHOCTH OT €KETHEBHETO.

6. OOpazoBane Ha OonHUS 3a u30ArBaHe Ha JedHOCTH W (aKTOpU C

HeOIaronpusITHO BIMSHUE BbPXY OoJiecTTa.



7.2.MeToanKa HA U3CJIEABAHETO

= A rpyna/ KOHTpoJHa, n=37/
e Je4eOeH Macax
® AHAIUTUYHH YIPAKHEHUS
® yKa3aHUs 32 CAMOCTOSITEIIHO U3ITBJIHEHUE HA YIIPAKHEHUATA CIIE]T
o0eHaTa MOYMBKa
® [IPENOPHKU 3a Mpe/a3BaHe OT M0Jy4aBaHE HA PELUUBYU B

AOMaAaIllIHU YCJIOBHA.

® b rpyna / ekcniepumenTaana, n=40 /
e noctu3zoMerpuyHa penakcanus (ITUP)
® [pecypa BbpXYy TPUTEPHU TOUKHU
® MEKOThbKaHHU TEXHUKH 332 MOOMIIM3AITUS
® KWHE3UOTEHUIIMHT
® yKa3aHUs 32 CAMOCTOSITEIIHO U3ITbJIHEHUE Ha YIIPAKHEHUSTA CIIE]T
o0OeHaTa TOYMBKA
® [PENOPHKU 32 MPE/Ia3BaHe OT MOyYaBaHE HA PELUIUBU B

AOMaIIHU yCJIOBUA.

= B rpyna / ekcnepumMeHTaHa, n=29 /
® METOAMKa KaTo MpH rpyna A JTONbIHHEHA C:
e noctuzomMerpuuna penakcaunus (ITUP)
e 00paboTKa HA TPUTEPHHU TOUKH.
® yKa3aHUs 32 CAMOCTOSITEIIHO U3IbJIHEHUE HA YIPAXKHEHUSTA CIe]T

o0e1HaTa IIOYKUBKa
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® [IPENOpPbKH 3a MPEANa3BaHe OT MOJYyYaBAHE HA PEUUIUBU B

AOMAalIHU YCJIOBUA.

Knacuuecku neueoen macaic

OT U3X0IHO IMOJIOKEHHE JIST Ce MpuJiara peJlakCHpall Macak Ha IIHITa U Ha
pPaMEHHMSI TOSIC, BKIFOUUTEIHO U ICATOBUIHUTE MYyCKYJIH. OT U3XOIHO MOJIO0KCHHE
THWJIEH JIeT — Macax Ha m.sternocleidomastoideus, a ot cexex - Ha OKOCMEHaTa 4acT

Ha rjiaBarta.

AHanumuyHu 1e4eOHuU ynparcHenus
CnenBar ymnpakHEHHs 3a JIONATKaTa W pPaMEHHHS TOsIC, 3a IIWWHATAa,
KOpEMHAaTa U TpbOHAaTa MyCKyJaTypa:
® penaKkcupally yrnpaxHeHHUS;
® AHAIUTUYHM YIPAKHEHUS 32 PA3IMYHU MYCKYJIHHU TPYIIH;
® H30METPUYHU YIPAKHEHUS;

® AaBTOpCIaKCalu:.

Oopadomka Ha mpuzepHu mouKku

OOpaboTuxMe TpHUrepHHTEe TOYKM Ha mM.trapesius, m. levator scapulae
mm.scaleni, mm.suboccipitalis, M.sternocleidomastoideus

Ha BcuykyM akTUBHM TPUTEPHU TOUYKH CE€ MpUJIArat mo 5-6 UCXEMUYHH
KOMIIPECHUHU, KOUTO MOTraT Aa €€ ChUCTAAT C BBPTCIMBO ABMIKCHHUC II0 ITOCOKA Ha
yacoBHHKOBaTa crpeika (5-10 cek Ha m3mbiaHeHue). B maysute ot 12-15 cek ce

H3IIBJIIHABA PUTMUYHO JbIOBUIHO PA3TATraHC HA MYCKYJIa B JIBETC IOCOKH.
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Hocmuzomempuuna penaxcayusn (ILHP)

[INP npunoxuxmMe Ha MYCKyJUTE C IIOBUIIEH MYCKYJE€H TOHyC: M.
sternocleidomastoideus, m. trapezius pars descendens, m. levator scapulae, u m.
pectoralis major.

Bpemero 3a n3oMeTpruHa KOHTPAKIIUS CPEILly MaHyalIHO ChIIPOTHUBIEHHUE OT
kuHe3utepaneBta € 14-15 cekynnu ¢ uarensuret 10-20% oT MakCUMaTHOTO YCHIINE
u ¢a3za Ha penakcauus 10-15 cexynnu. TeXHUKUTE 32 BCEKH MYCKYJI C€ MTOBTapsIT 3-

4 pTH. BpeMe 3a mpoBexaaHe Ha TEXHUKUTE - OKOJIO 10 MUHYTH.

MeKkombKanHu MEXHUKU 30 MOOUUIAUUA — MOOUTUIUPAUL MACAHC
WsnbinsBamMe ru mo Mertoaukata Ha (Kpaitmkukosa, JI., 2011) B
IpOIbIKEHNE HA 5-7 MUHYTH C 15-20 nBM>KEHUS B MOCOKA!
e PaszTpuBane c eqHOMMEHHA pOTallUs Ha IIUIHUS J5UT1 HA TPBOHAYHUSI CTHIIO
e PasrpuBaHe ¢ pa3HOMMEHHA pOTallus Ha IIUWHMS 7 Ha TPhOHAYHUSA
CTBJIO

e PazTpuBane ¢ eKcTeH3Us Ha MUWHUS [ HAa TPHOHAYHUS CTHIO

e PaztpuBane c narepanHa Quiekcusi Ha MIUHHKUS AU HA TPHOHAYHUS CTHIIO
e PasrpuBane ¢ MOOMIM3AIIMS HA ITUHHUS ST B TOCOKA Ha (iieKcust

e MekoTbkaHHaTa 00paOOTKa B KOMOMHAIUsl ¢ (pyiekcus U poTanus Ha

ITUAHUS 151 Ha TPBOHAYHMS CTHIIO

Kunezuomeiinunz
[ToTcTaBssHETO KMHE3WJICHTATA NP MAIMEHTH C IICPBUKOAPTPO3a € CIICTHUS:
e I3pexBame okoiio 20 cm "Y" nenTa ot ienta. [loctaBsime qotHUS Kpaid
OT JIGHTaTa, 0e3 J1a pa3Tarare JeHTaTa, B IEHThpa Ha TPhOHAYHHUSI CTHIIO

Ha okoJio 5-10 cMm nof Bpara.

12



e HaxksonsiBame riiaBaTa Ha MalMeHTa HAMpPE] U HaJsBO. 3ariouBame Jaa
nmpuiarame JiscHaTa JIEHTa Harope oT JscHara cTpaHa Ha Bparta. Cren
TOBA Ha ChIIMS HAYMH MOCTaBAaME U JiABaTa JICHTA, MO MpEIUIlIHATA
CTBITKA 3a MPOTUBOIIOJIOKHATA CTPAaHA Ha BpaTa.

e Cnen ToBa uspsaszBame "I" ieHTa ¢ nbKUHA IpUOIM3UTENHO 10-12 cM.
Pa3kbcBaMe xapTheHaTa MOJI0KKa Ha JICHTAaTa B IIECHThpa Ha JIEHTaTa
U pa3KpuBaMe€ IIEHTpaJlHaTa 4YacT Ha JenuiaoTo. M3monsBaiiku
MUHUMAJHO HAMNpPEKEHUE, MOCTaBsIME JIEHTaTa BbPXY OITbHATaTa 4acT

Ha musgTa. Hanecsame Kpaunoiara OT JICHTaTa oe3 pasTAaraHe.

8.PE3YJITATU U AHAJIN3

[TonyyenuTe pe3ydATaTd OT HANIETO W3CIEABAHE TI'M 00pabOTUXME C
nporpamara Statistica 10.0® StatSoft Inc. M3smonssaxme omepanuure 3a
JECKPUIITHBHA CTATUCTUKA t —TECT MEK/y 3aBUCHUMU IIPOMEHJIMBU 3a MIPOBEPKaA Ha
pa3IMKUTE W TAXHATA 3HAYUMOCT Mexay uzMepBanusata, ANOVA (one way)
nombiHeHa ¢ post hoc TectyBane nmo Turkey HDS 3a cpaBHeHue u onpesensHe Ha
3HAYUMOCTTa Ha PA3NIUKHUTE MEXKIY IpynmuTe. 3a BCUYKU CTAaTUCTHYECKH TECTOBE

Oere onpeeneHo paBuuie Ha 3HauuMocT P = 0.05.

8.1. Tect 3a 60a1xa BAC
B tabnuua (5), Tabmuma (6) u nuarpama (1) ca npeactaBeHu pe3ysTaTd OT
MpoBeIeHMs t- TeCT 3a CpaBHEHHE HA Pe3yJITaTUTE MOJTY4YEeHU OT TecTa 3a OoJKa.

Kputepuii 3a noctoBepHocT ( p ) € moctaBeH Ha rpanuia 0,05 — moctoBepHO p <

0,05
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Tabauya 5. Ananuz na pezyrimamume om mecma BAC 3a oyenka na 6onkama 6

I'pynu 4, bu B

Tect |I'pyma [N | X1 | X2 X2-X1 | S(X2 |t Df p
BAC | A 37 | 7,242,772 |4,51 -1>,$310) 21,0 |36 0,00
b 40 |7,45]130 |6,15 1,18 g2,7 39 0,00
B 29 | 7,44 \217 |5.27 0,95 39,6 28 0,00
0

Crnopen nannurte B Tabnuna 5, HaOnMogaBamMe Hall-royiiMO HamalsiBaHE Ha
oonkara B I'pyna b, ot 7,45 (BAC) no 1,30, u naiti-manko B I'pyna A, ot 7,24 no
2,72. ToBa moka3Ba, 4e MPUWIOKEHUTE KMHE3UTEPANIEBTUYHA METOJIUKH Ca UMAaJU

pasznueH ePeKT BbPXY Pa3IMyHUTE IPYNH HNAI[UECHTH.

Tabauya 6. Cpeonoapummemuunu cmotinocmu om Tecma BAC no epynu u

U3CAe06aHUs
BAC I'pymn | Cpenno N
APUTMETHYHO

1 UscnenBaune A 7,24 37
b 7,45 40
B 7,44 29

2 N3ciaenBane A 2,72 37
b 1,30 40
B 2,17 29

Tabnuua 6 MOMBJIHUTETHO WIIOCTpUpA TE3W PE3yJITaTh, KaTo MPEJOCTaBs
CPEIHOAPUTMETUYHH CTOMHOCTH 3a IBPBOTO M BTOPOTO HM3MEpPBaHE BBB BCSKA
rpyna. Te3u HOaHHU TMO3BOJSBAT MO-TBJIOOK aHaMM3 Ha e(EeKTUBHOCTTa Ha

Pa3INMIHHUTC MCTOANKH, ITPHUJIIOKCHU BbB BCAKA I'PyIIad.
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7.45 7.44

72

1.8

lpyna A pyna b lpyna B

Jluacpama 1. Cpasnenue na pesynmamume om mecma 3a oyeHKa Ha boaxama

OcBeH TOBa, B Jluarpama 1 ce BuXkJa sSICHA BH3yalu3alUs HA Pa3jIUKUTE B
HaMaJlIsIBAaHETO Ha OoJyikaTa Mexay rpynure. CTaTUCTUYECKH 3HAUUMUTE PA3JIUKU B
pe3yATaTUTE OT THPBOTO M BTOPOTO U3MEPBAHE MOTUEPTABAT IMOJIOKUTSTHUS €HEKT
Ha KUHE3UTEPANEBTUUHUTE METOIUKHU.

HamansBaneTo Ha 0oJikaTa € sICEH MOKAa3aTes 3a MOJIOKHUTENIHUS e(DEeKT Ha
MPUJIOKEHUTE KUHE3UTEPANEBTUYHU METOJUKH. [lo-u3paszeHoTo HamansiBaHe Ha
O6onkara npu ['pynma b cmsaTame 4e ce IbDKM Ha TPHIOKEHUTE CPEACTBA KAaTo
MMOCTU30METPUYHATA peNlaKcalysl KOSITO BOAM JO HaMajsiBaHE HA MYCKYJIHOTO
HaIpe)XeHHe U MoJI00psBaHE Ha T'bBKABOCTTA. TOBa chueTaHO ¢ oOpaboTKaTa Ha
TPUTEPHUTE TOUKH M MEKOTHKAaHHUTE TEXHUKH OCUTYpsiBa TOAAbpP)KAHE Ha
HOpMaJiHa PYHKIHMS U KOOPJIMHALIMS KOUTO Ca OCHOBA 3a PAa3BUTHE HA IBUTATEITHUTE
kadecTBa. CMATaMe ¥ 4e yrnoTpedaTa Ha KHHE3MOTEHTTMHT UMa rOJISIMO BIIUSIHHE, ThIA
KaTo JICHTaTa NOJIbpKa PYHKIUATA U YKPENBa CTPYKTypaTa mpe3 1enust jJeueOeH

KypPC U CJIe]Jl IPUKIIIOUYBAHE Ha MPOLICyPUTE.
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8.2. Cpeanm CTOMHOCTH W BAPHATHBHOCT HA M3CJIeABAHUTE

MOKAa3aTeJId 32 CTABHA MOABMKHOCT B IIMIHATA o0J1acT

8.2.1. Cmaena noosusccnocm 3a pirexcuama (6 cm) na mpume 2pynu

Tabauya 1. Pezynmamu om uzmepeanus Ha CmasHa NOOBUNCHOCH NPU ¢hieKcus Ha

wuAama 3a 6cAKa cpyna

Tecr I'pyma [N | X1 | X2 | X2- |S(X2- |t Df |p
X1 | X1)
376,02 2,56 |3,45 |0,64 32,3936 |0,00
®nekcus | b 406,22 [1,30 |4,92 | 0,72 42,67 139 |0,00
29 16,27 | 2,17 | 4,10 |1,01 21,8328 |0,00

Hameto M3CJICABAHC IIOKAa3Ba CXOAHO HHMBO Ha CTaBHATA IMOABHIKHOCT IIPHU

dexcus Ha MUATA TIPU MOCTHIIBAHE 32 JIeueHHEe BbB BCUUKU Tpu rpynu. B Tabmuna

7/ ca TpeacTaBeHU pe3yJITaTUTE OT TecTa 3a (ICKCHs, KbJIAETO ce HabiroaaBa

3HAUYUTETTHO MOAOOpeHue BbB BCcHMUkM rpynu. Hampumep, B ['pyna A obembT Ha

daekcusTa e Hamaisut ot 6,02 cM 110 2,56 cm, B I'pyma b o1 6,22 cM 110 1,30 c™m, a B

I'pyna B ot 6,27 cMm 110 2,17 cm.
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Tabauya 8. CpasHumenen aHanusz HA CPeOHOAPUMMEMUYHUME CMOUHOCU 3d

@rexcus na wuama npeou u cieo aededHuUs Kype

Onekcus I'pymu | Cpenno N
APUTMETHIHO

1 UscnenBane A 6,02 37
b 6,22 40
B 6,27 29

2 N3cienBane A 2,56 37
b 1,30 40
B 2,17 29

Tabnmuua 8 mnpenocrtaBs CpeIHOAPUTMETUYHH CTOMHOCTH 3a o0OeMa Ha
(drnekcusTa B HAYaJOTO M B Kpas Ha M3CieABaHETO. Te3W NaHHU MoauepTaBaT
3HAQYUTEIHOTO TOJOOpPEeHUE BBB BCUYKM TpPynd W ToMaraT Ja ce€ OICHU

e(l)eKTI/IBHOCTTa Ha IIPUIIOKCHUTC KHHC3UTCPAIICBTHUYHHN MCTOIUKH.

71T 62 6.22 6.27
6 -
c |
4 |
> = 17
2 7 3
.
0
Ipyna A lpyna b Category 3

Jluacpama 2. Cpasnenue na pesyramume om cmasHa NOOBUNCHOCM 34 (heKCUsl
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Huarpama 2 Bu3yaJdu3upa TE3M pe3ydTaTH, MOKa3BAWKH CTATUCTUYECKU
3HAYUMH PA3NMUKU MexAy rpynure. OcoOeHO 3a0€NeXHUTEIHO € 3HAYUTEITHOTO
HamaJisiBaHe Ha o0eMa Ha Quiekcusta B ['pyna b, koeto e cBbp3aHo cbC cnerupuiHu
TEXHUKH, NPUJIOKEHU B Ta3M TIpyna, KaTo IOCTU30METPUYHA peJakcauus H
00paboTKa Ha TPUTEPHHU TOUKH.

Te3u pesynratu mnopuepraBaT 3HAYEHUETO HAa WHAWBHIyaU3UPAHUTE
MOJIXOIM B KHHE3UTEPANHUsITa U KaK Te MOTaT J1a BIUSAT Ha Pa3IMYHUTE acleKTH Ha
(yHKIHMOHATHOCTTa NpH MAalMeHTH C LEepBUKOApTpo3a. BkirouBaHeTo Ha
pa3HOOOpa3HU METOIUKHU, aJalTHPaHU KbM HYKIUTE Ha BCsSKa I'pyla MalueHTH,
MOXXE Ja JOBele /0 3HAYUTETHH IMOAO0OpeHHs B TIXHATa TMOABMXKHOCT U

o0OJsiekuyaBaHe Ha OoJIKara.

8.2.2. Cmaena nodsusicHocm npu eKCmeH3us Ha wiuama

Ta@zuua Q. HS’M@pGClHl/l}Z HA CMABHA NOOBUNCHOCT npu eKCmeH3Uusl Ha wuAama 3a

8CUUKU cpYNU

Tect I'pyma | N X1 X2 X2- | S(X2- |t Df |p
X1 | X1)
Excrensus | A 37 |15,78 16,97 [1,18 |1,32 543 |36 |0,00
b 40 16,17 | 19,47 13,30 [1,20 17,3539 0,00
B 29 15,86 [18,86 | 3,00 | 1,19 135128 0,00

B m3cneasanero Hu, npencraBeno B Tabmuma 9, ce HabmomaBa 3HAYUTEITHO
nojoOpeHre B CTaBHATa MOABMXKHOCT MPHU €KCTEH3MS Ha IIUSATa BbB BCUUKU TPU
uscnensanu rpynu. [Ipu ['pyna A 06emMbT Ha eKCTeH3HsITa € HapacHal oT 15,78 cm
10 16,97 cm, mpu I'pyna b ot 16,17 cm no 19,47 cm, a ipu I'pymna B ot 15,86 cm 10
18,86 cMm. ToBa nmoka3Ba, e MPUI0KECHUTE KHHE3UTEPAIIEBTUYHN METOJIUKHU ca OUIIN

e(l)eKTI/IBHI/I B HOI[O6p$IBaHeTO Ha IIOJABHKHOCTTA Ha IKUATA IIPU ITAIMUCHTHUTC.
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Tabauya 10. Cpeonoapummemuunu cmouHOCMU 3a eKCMeH3Usl Ha Wusama npeou u

ceo eyeOnuUst Kypc

Exkcrensus ['pynu | Cpenno N
APUTMETHIHO
1 Uscnensane A 15,78 37
b 16,17 40
B 15,86 29
2 N3ciaenBane A 16,97 37
b 19,47 b 40
B 18,86 29

Tabmuua 10 AONBJIHUTETHO WIIIOCTpUpA TE3U PE3YyJTaTH, MPeNoCTaBINKU
CPEIHOAPUTMETHUYHU CTOMHOCTM 3a o0eMa Ha eKCTEH3UATa Npeaud U ciel
JedeHueTo. Te3n JaHHU MOoAYEepTaBaT 3HAYMMOCTTA HAa WHIAUBULYAIN3UPAHUTE
TE€paneBTUYHU TMOJAXOJU, M3MOJI3BaHU B PA3JIUYHUTE T'PYIHU, U TAXHOTO BIUSHHE

BBPXY HOI[O6p$IBaHeTO Ha (bYHKIJ;I/IOHaJ'IHOCTTa.

20 - ppanid 18.86
s V7 ' 16.97
16
14
12
10
g -
6 -
4 -
2
0
pyna A pyna b pyna B

ﬂuaepama 3. Cpaeﬁeﬂue Ha pesyaamume oni cnaeHa NOOBUNCHOCI 30 eKCMEH3Us.
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B [duarpama 3 ce BH3yalM3upaT pe3yiNTaTUTE OT CTaBHA IMOJIBMIKHOCT 3a
EKCTEeH3MsI, KaTO CE TMOKa3Ba CTATUCTHYECKU 3HAYMMA PA3]IMKa MEXITYy BCUYKU TPH
rpymu. To3m anHanmu3 momkpernst (akta, 4e pa3IMIHUTE KHUHE3UTEPAITICBTUYHU
METOJIMKM WMAaT pPAa3UYHO BB3JCHCTBUEC BBPXY CTaBHATA IOJBIXKHOCT TIPU
€KCTEH3Us Ha IIMATa, KOETO € 0COOEHO BaKHO 3a Pa3pabOTBaHETO Ha €(PEKTUBHU

CTpATCTHUM 34 JICUCHHUC Ha ITAOUCHTU C HCPBUKOAPTPO34a.

8.2.3. Cmaena noosuscnocm npu jiamepaien HAKJIOH HA Jis160 HaA wuima

Tabauya 11. Pe3ynmamu om usmepsanemo Ha aamepaneH HAKIOH HA T80 HA

wusama no epynu

Tect I'pyma | N X1 X2 X2- | S(X2- |t Df |p
X1 [ X1)
Jlatepanen | A 37 116,35(14,48 |186 |1,05 10,7136 | 0,00
HaKJIOH b 40 16,70 | 12,72 | 3,97 |1,14 21,98 | 39 0,00
JSIBO B 29 116,86 11341 13,44 |1,24 1495128 0,00

B wnametro wuscnenBane, mnpencraBeHo B Tabmuma 11, ce Habmomasa
3HAYUTETHO IMOJO0O0PECHUE B JIaTCPaHUS HAKJIOH Ha JISBO HA IIHUSITA TPH BCUYKH
uscnenaBanu rpynu. B 'pyna A, narepaaHusT HaKJIOH ce monoopsBa ot 16,35 cM 10
14,48 cm, B I'pyna b ot 16,70 cm o 12,72 cm, u B I'pyna B ot 16,86 cm no 13,41
cM. Te3u pe3ynraTu oka3Bar, 4e MPUI0KECHUTE KHHE3UTEPAIIeBTUYHN METOIUKH Ca
OwM ePeKTUBHU B MOJOOPSBAHETO HA JIaTepajiHaTa MOABMIXKHOCT Ha IIUATA MPHU

INaImuCHTUTC.
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Tabauya 12. Ananu3 Ha cpeOHoapummemudHume CMOUHOCMU 3a 1amepaieH HaKIoH

HA 1560 Npeou U cied ae4eOnust Kypce

Jlarepanen Hakiod | I'pynu | CpeaHo N

JSIBO APUTMETHUIHO

1 Uscnensaune A 16,35 37
b 16,70 40
B 16,86 29

2 N3cinenBane A 14,48 37
b 12,72 b 40
B 13,41 29

Tabnumna 12 nombiaBa Te3W JIaHHHM, KaToO MPEAOCTaBsS CPEIHOAPUTMETHUHH
CTOWHOCTH 3a 0OeMa Ha JIaTepaTHHSI HAaKJIOH Ha JIIBO MPEH U CIIe]] ICYCHHETO. ToBa
moJ4epTaBa 3HAUYUMOCTTA HA WHIAMBUAYAIM3UPAHUTE TEPANCBTUYHHU TMOJIXOAH U

TAXHOTO BIIMSHUE BBPXY MOJA0OPABAHETO HA (PYyHKIIMOHAIHOCTTA.

18 « 1635 16.17 16.86
16 - A48
1 72 41
12 -
10 -
8 -
6 -
4 -
2 -
0
pyna A pyna b [pyna B

Huacpama 4. Cpasnenue na pe3yniamume om cmasHa NOOBUICHOCT 3a JlamepaieH
HAKJIOH HA JI180 HA WUAMA
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B Jluarpama 4 ce Bu3yanuszupaT pe3ydTaTHTE OT CTaBHA IMOJBUYKHOCT 3a
JaTepalieH HaKJIOH Ha JIIBO, KAaTO C€ IOKa3Ba CTATHCTHUYECKH 3HAYMMa Pa3uKa
MEXAy BCUUKHU TpH Ipynu. OcobeHo 3a0eNeKUTETHO € 3HAYUTEIIHOTO No1I00peHne
B ['pyna b, koeTo e cBbp3aHO cheC crieluUIHN TEXHUKH, PUITIOKEHU B Ta3U IPy1Ia,

KaTo MOCTU30METPUYHA peslakcanus 1 00paboTKa Ha TPUTEPHHU TOUKH.

8.2.4. Cmaena noosusicnocm npu n1amepaien HaAK10H HA OACHO HA

wusma

Tabauya 13. Obem na Osudicenuama npu iamepaner HAKloH HA 0SICHO HA WUAMA
no epynu

Tect I'pyma | N X1 X2 X2- | S(X2- |t Df |p
X1 | X1)

Tatepanen | A 37 11654 | 1462 | 191 | 0,59 196036 |0.00
HakJIoH 40 | 16,60 | 12.80 |3.80 |0.60 395539 |0,00
IISICHO

20 11631 | 1344 | 2.86 | 063 241028 0,00

!

B mamero wuscnmensane, mpenactaBeHo B Tabmmma 13, ce nHaOmomaBa
nojoOpeHre B JlaTepaaHUs HAKJIOH Ha JSCHO Ha IIMATA MPU BCUYKH W3CIICABAHU
rpymu. [Ipu I'pymna A, narepalHUST HaKIIOH ce mo100psiBa ot 16,54 cM 1o 14,62 cwm,
npu ['pyna b ot 16,60 cm o 12,80 cm, u npu I'pyna B ot 16,31 cm 1m0 13,44 cm.
Te3u pe3ysaTraTy MOKa3BaT, Y€ MPUIIOKEHUTE KMHE3UTEPANEBTUUYHU METOJUKU Ca
OwM ePeKTUBHU B MOJOOPSBAHETO HA JIaTepajiHaTa MOABMIXKHOCT Ha IIUATA MPHU

INaImuCHTUTC.
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Tabauya 14. CpasnumenHu cpeOHOApUMMEMUYHY CMOUHOCMU 34 JamepaseH

HAKJIOH HA OACHO HA WUAMA Npeodu U cied Ne4eOnUs KypcC

Jlatepanen ['pynu Cpenno N
HAKJIOH JSICHO APUTMETHUYHO
A 16,54 37
1 UscnenBane | b 16,60 40
B 16,31 29
A 14,62 37
2 Uscnensane | b 12,80 b 40
B 13,44 29

Ta6Jmua 14 AOITbJIBA TC3UW AdHHH, KAaTO IIPCHOCTAaBA CPCIHOAPUTMCTUYIHHN

CTOMHOCTH 3a oOeMa Ha JaTCpaIHUA HAKJIIOH Ha JSACHO IIPCAH U CJIICH JICUCHUCTO.

Tosa nmoaucpraBa 3HAYMMOCTTAa HA MHAWBUAYAJIU3UPAHUTC TCPANICBTUYHHU ITOAXO0OAN

" TAXHOTO BJIIMAHUC BbPXY HOI[O6p$IBaHeTO Ha (I)YHKHHOHaJ'IHOCTTa.

18

16

14

12

10

16.54

16.6

16.31

.62

2.8

3.44

lpyna A

pyna b

pyna B

Juacpama 5. Cpasnenue Ha pesyramume om cCmagHa NOOBUNXCHOCM 3a 1AMeEPAleH

HAKJIOH HA OICHO HA WUSAMA
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B Jluarpama 5 ce Bu3yanusupaT pe3yiTaTHTE OT CTaBHA IMOJBUYKHOCT 3a
JaTepalieH HaKJIOH Ha JIACHO, KaTO CE€ MOKa3Ba CTaTUCTHYECKH 3Ha4MMa pa3juka
MEXAYy BCUUKHU TpH Tpynu. OcoOeHo 3a0eneKUTENHO € 3HAUUTEITHOTO MoJ00peHne
B ['pyna b, koeTo e cBbp3aHO ChC cIeMPUIHN TEXHUKU, TPUIIOKEHU B Ta3 U IpyI1ia,

KaTo MOCTU30METPUYHA peslakcanus 1 00paboTKa Ha TPUTEPHHU TOUKH.
8.2.5. Cmaena noosusxicnocm npu pomayus Ha 1160 HA WUAMA

Tabauya 15. HUzmepsanus Ha cmasHa NOOBUNCHOCM HpU pOMAyusi HA JIsIB0 HA
wuAma 6 pasiuyHume 2pynu

Tect I'pyma | N X1 X2 X2- | S(X2- t Df p
X1 | X1)

Poramus | A 37 | 1689 | 1454 | 235 |1.45 981 |36 |000
TABO 40 17,10 |1322 |3.87 |1,38 1774139  [0,00
29  [17.20 | 1400 | 320 | 144 119228 |0.00

op]

B Hnamero wuscnenBane, mnpencraBeHo B Tabmuma 15, ce HabmomaBa
3HAYUTETTHO MOI00peHre B CTaBHATA MOABUKHOCT MPU POTAIUS Ha JISIBO HA IIUATA
BbB BCHUKM u3cienBanu rpynu. [Ipu I'pyna A, o6eMbT Ha poTanus ce nogoopsisa
ot 16,89 cm 5o 14,54 cm, ipu I'pyna b ot 17,10 cm o 13,22 cm, u ipu ['pyna B ot
1720 cm go 14,00 cm. Te3um pesyatatd mMoOKa3BaT, 4Ye MNPUIIOKCHUTE
KUHE3UTEPANleBTUUHU METOJMKU ca Ouiii e(EeKTUBHU B MOJOOPSBAHETO Ha

poTamrOHHAaTa IIOJABHKHOCT Ha IIKWATA IIPU ITAIMUCHTHUTC.

24



Tabauya 16. Cpednoapummemuunu pe3yimamu 3a pomayus HA Js180 HA WUAMA

npeou u cieo ieyebHuUs Kypc

Porauus nsaso ['pynn Cpenno N
apUTMETUIHO
A 16,89 37
1 UscnenBane b 17,10 40
B 17,20 29
A 14,54 37
2 UscnenBane b 13,22 b 40
B 14,00 29

Tabnmuma 16 mombiBa Te3W MaHHU, KaTO MPEIOCTaBS CPEIHOAPUTMETUIHHU

CTOMHOCTH 3a oOema Ha poTanud Ha JIIBO IIPpCIW K CJICA JICHCHHCTO. Tosa

moadyepraBa 3HAYUMMOCTTA Ha HMHAWBUAYAIHU3UPAHUTC TCPAIICBTHYHH IMOAXOAU H

TAXHOTO BIIMSHUE BBPXY MOJA0OPABAHETO HA (PYHKIIMOHAIHOCTTA.

18
16
14
12
10

A~ O

_~16.89 17.1 17.2

14

.22

M Havano

| m Kpau

lpyna A pyna b pyna B

Huacpama 6. Cpasnenue Ha pesynamume om CmagHa NOOBUNCHOCH NPU POMAYUSL

HA JIA160 HA WuAma Ha wusiama
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B Jluarpama 6 ce BU3yalu3upar pe3yJTaTUTE OT CTaBHA MOABUKHOCT IPU
poTalnus Ha JIABO Ha IIMATA, KaTO C€ MOKa3Ba CTATUCTUYECKU 3HAUYMMa pa3iiuKa
mexay rpynure. Hait-3HauntennoTto nogodpenue ce Habmoaasa B ['pyna b, koeto

nogdepraBa eeKTUBHOCTTA Ha TIPUIIOKEHUTE METOUKH B Ta3H IpyTia.
8.2.6. Cmaena noosusxcnocm npu pomayus Ha OACHO HA WIUAMA

Tabnuya 17. Uzmepsanusa na cmasna noOBUICHOCH NPU POMAyus HA OSACHO HA

wusama npeou u cieo ae4edOHuUst Kype

Tect I'pyma | N X1 X2 X2- | S(X2- t Df p
X1 | X1)

Poramms | A 37 | 1710 | 1467 | 243 |1.40 105236 | 000
fRCHO 40 1710 1327 3,82 |1.44 16,7 139 0,00
29 [17.20 |14.00 | 3.20 | 1044 119228 | 000

op]

B Hnamero wuscnenBane, mnpencraBeHo B Tabmuma 17, ce HabmomaBa
nojo0peHre B CTaBHATA MTOABMYKHOCT IIPH POTAIIMS HA JSICHO HA IIHUSITa BB BCUYKH
uzcnensanu rpynu. [lpu ['pyna A, 06eMbT Ha poTanus ce nmoaoopsisa ot 17,10 cm
1o 14,67 cm, npu I'pynia b ot 17,10 cm o 13,27 cm, u ipu ['pyna B ot 17,20 cM 10
14,00 cm. Tesm pe3ynratud IOKa3BaT, 4ye MNPUIOKCHUTE KHUHE3UTEPANCBTHUHH
METOJIMKH ca Ouiii e()eKTUBHU B MOJI0OPSIBAHETO HA POTALIMOHHATA MOJIBHXKHOCT Ha

IysTa IMpyU IMaAOUCHTUTC.
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Tabauya 18. Cpednoapummemuunu cmotuHocmu 3a 06ema Ha pomayusi Ha OSICHO Ha

wuama npeou u cieo ieyedHuUs Kypc

Poranus msicuo I'pymu | Cpenno N
apUTMETUYHO
A 17,10 37
1 UzcnenBane
b 17,10 40
B 17,20 29
A 14,67 37
2 U3cnenBaune 5 13.27 10
B 14,00 29

Tabmuua 18 mombiBa TE3W JaHHU, KaTO IPEIOCTaBS CPEIHOAPUTMETHYHU
CTOMHOCTH 3a OOeMa Ha pOTalusl Ha JSICHO TNpeaud M clie] JedeHueTo. Tosa
MoTYepTaBa 3HAYMMOCTTA HA HWHJIWBUIYAJTU3UPAHUTE TCPANCBTUYHH TOJIXOIU U

TAXHOTO BJIMAHUC BBPXY HOI[O6p5[BaHeTO Ha (bYHKI_[I/IOHaJ'IHOCTTa.

17.2
18 - 17.1 17.1
16 - .67 a
27
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8 -  Kpai
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4 -
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Huacpama 7. Cpasnenue Ha pesynamume om CmagHa NOOBUNCHOCH NPU POMAYUSL
Ha O5ICHO HA WUAmMa
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B Jluarpama 7 ce BU3yalM3HpaT pe3yJTaTUTE OT CTaBHA MOABUKHOCT IPH
poTainus Ha JICHO Ha IIMATA, KaTO CE€ MOKa3Ba CTATUCTUYECKU 3HAYMMA pa3juKa
MeX Ay BCUUKH TpH rpynu. Haii-3HauntenHoto nogodpenue ce Habmonasa B ['pyna

B, KOCTO 1moa4cpTaBa e(l)eKTI/IBHOCTTa Ha IIPUIIOKCHUTC MCTOIUKH B TA3U I'pYyIIA.

9. TUCKYCUS

KakTo 6emre cnoMeHaTo mo-rope, aBTopckaTa METOJAMKAa Ha KHUHE3UTEpamusl
Ipy MalMeHTH CbC UEPBUKOAPTpO3a € Mporpama, BKIIOYBAIla MEKOTbKaHHA
MoOwin3anusi, oOpaboTka Ha TpurepHu Ttouku, [INP, kuHesnorednuHr wu
aHAIUTUYHM ynpaxHeHus. [IpunoxeHuTe cpencTtBa Ha KMHE3WUTEpamusTa ca Io-
(yHKUIMOHAIHU U crioMarat 3a Mo-0bp30TO Bb3CTaHOBsIBaHE Ha OosiHUTE. [laHHUTE
OT HAIIUTE U3CJIEIBAaHUS IIOKa3BaT, Y€ NPUIIOKEHATa OT HAC METOJMKAa Ha
KWHE3UTepanus MojrnoMara peaylupaHeTo Ha OoJjikaTa, yBeJIuMYaBa CTaBHaTa
MOABMKHOCT, MOAOOPsBa MyCKYJIHATa (PYHKIMs, KAKTO U KAYECTBOTO HA KUBOT Ha
O0onHute. MekoTbKaHHaTa MOOWIM3alMs, [OCTU30METPUYHATA peslaKkcalus,
o0paboTKaTa Ha TPUTEPHUTE TOUYKU, B ChUETAHUE C AHAJTUTUYHUTE YIPAXKHEHUS 32
MIUATa U PaMEHHUS TO0SC, ca KJIIOUYOB MOMEHT OT JiedeHuero. [logabpxkanero Ha
edekTa ce ocUrypsiBa OT npuiaraHe Ha KuHe3uonoruuHus reu. [Ipunoxennero um
BOAM JO CTAaTUCTUYECKH JOCTOBEPHO IMIOBIUSBAHE HA CUMIITOMHUTE CIPSIMO
NPUIIOKEHUETO Ha CTaHJapTHAaTa METOJMKA Ha KUHEe3UTepanus u (u3noTepanus.
Haii-noOpu pe3yataTé oTuyuTaMe MpU KOMOMHUPAHOTO TMPUJIOKEHHE Ha
MaHyaJTHUTE TEXHUKH U YIPOKHEHUATA U KUHE3HOTEHA.

Omie cnen mbpBaTa CeAMHIA MAUMEHTHTE OT EKCIEPUMEHTAIHHUTE TPYyNU

ITOKa3BaT HO-,2106pI/I JaHHW Ha HU3CIACABAHUTC IIOKA3aTCIM, 3a pa3jibuka OT
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NAlMEHTUTE OT KOHTPOJIHATA TPYIIa, PU KOUTO MOJ00pEHUE OTYMTaXME Hail-paHo
cies BTOpara CeAMULA OT JICUEHHUETO.

CTOMHOCTHTE OT MOJTYUYECHHUTE PE3YITATU PU NALUEHTH ChC LEPBUKOAPTPO3a
HU MTO3BOJIABAT Ja HAIIPABUM CJIETHUTE KOHCTATallNH:

1. YcraHoBuxMe 3HAUMMO HaMalisiBaHE HAa CyOEKTHMBHOTO ycellaHe 3a OoJika.
[Ipy nmanueHTUTE U OT TPUTE TPYIHU CE MOTBBPAU 3HAYMMO HAMAJCHUE HA
OIUIAKBAHUATA IIPU KpaWHOTO wu3ciensaHe. [lanmenture ot rpyma b ce
MOBJIMSIXa HAal-ObpP30 M HaW-3HAUMUTEITHO MO OTHOUIEHUE HA TO3M MOKa3aTel.
IIpy manuenture OT rpyna B cplio ce ordyere HaMallABaHE CTEIIEHTAa Ha
0oJkaTta, a mpu KOHTpOIHATa OOJIKAaTa ce MOBIMS He3HaUuTeHO. Cunutame, ye
TOBA C€ ABJDKM HAa TEXHHKUTE CBBP3aHHU C IPEOJOJSBAHE HAa MYCKYJIHHS
cnazpM (Macak, MEKOTbKaHHM TEXHUKH 3a MmoOwmmsauus u I[INP).
VY CIOKOSIBAaHETO HA TPUTEPHUTE TOYKH HAMAJISIBA HOUMLIETITUBHOTO JIPA3HEHE
U Bb3CTaHOBSABA CIIOCOOHOCTA 3a MPABUJIEH U MO-II'BJIHOLEH KOHTPOJ, a ITbK
[INP penakcupa MyCKyJuTE U Bb3CTaHOBSIBA IbJKUHATA UM. Edexture Ha
[IAP, KkouTO BKJIIOYBAT pa3TsIraHe W HU30METPUYHA KOHTPAKIUS
€HOBPEMEHHO CTUMYJIMPAT MEXAHOPELEIITOPUTE U IIPONPUOPELENITOPUTE HA
MYCKYJHUTE U CTABUTE, KOETO OT CBOSI CTPaHa HaMaJisiBa yCEIIaHETo 3a 0oJIKa.
HamansBaneto Ha 6onkata cien [TMP Moxxe ma ce 1bkKu 1 Ha MHXUOUTOPHUS
CyXoxuieH pediekc Ha [onmku, akTUBHpaH MO BpEME Ha M30METPUYHATA
KOHTpPAaKIHMsl, KOETO BOJAM JI0 pe(piieKCHa perakcalus Ha MyCKyJa.

2. TexHUKUTE 3a MEKOThbKaHHAa MOOWIM3anus, mMacaxsbT, kKakto U [IMP Osxa
HACOUYEHHU KbM [MPEOJIOJISIBAHE HA MYCKYyJIHHUA gucOananc. OTdyeToxme
CTaTUCTUYECKM 3HAYMMH [OJIOXKUTEIHU PE3YJNTaTH II0 OTHOLICHHWE Ha
HaMaJIIBAHETO HAa XWIIEPTOHYCa HA CTAaTUYHUTE MYCKYJIU INpPHU JBETE
EKCIIEPUMEHTAIIHUA Ipynu. HamansiBaHeTo Ha TOHyca € 3HAYMMO IPU TPUTE

rpynu — Hau-rosiMo 3a rpyna b, ciiensa rpymna B v npu KOHTpOIHATA JIUIICBA.
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3. B pesynrar Ha Ka3aHOTO MO-TOpPE, YCTAHOBUXME MOAOOpsIBaHE HA CTaBHATa
MOJABM)KHOCT B IIMUHUSA OTAEN Ha TrpbOHAYHUA CTHIO B CaruTalHa,
(poHTaJIHA U TpaHCBep3aiHa paBHUHU. OTYETOXME CTATUCTUYECKH 3HAUUMHU
HOJIOKUTENHU PE3YyJTaTH MPU BCUUKUTE U3MEPBaHUS BbB BCUUKH PaBHUHHU.
Cnopen Hac 3a MOCTUTAaHE HA TE3H PE3yJITaTh Hall-ChIIECTBEHA € POJIsiTa Ha
IPUIIOKEHUETO HA MEKOThKaHHUTE TEXHUKHU 332 MOOMIIM3aLKs, B KOMOMHALINSA
C AHATUTUYHUTE YINPaKHEHUs 3a MIHMHHUS OTAENT Ha IphOHAUHUS CTHIO.
CraBHaTa NOABMKHOCT IIPH TE€3M MALIMEHTH € 00YCIOBEH OT HUBOTO HA OOJIKA
U OT IPOMEHUTE HaCTHIIWIN B ThKaHUTE. PaHHaTa peaykuus Ha OoJikarta /1aBa
BB3MOKHOCT 3a I[O-PAaHHOTO pa3JBWXKBaHe. lIpuiioKeHUTE TEXHUKU
noJAroMarar J1a C€ yBEJIM4YM Pa3TErJIMBOCTTA HA ThKAaHUTE YpE3 HAMAJISIBAaHE
Ha (hacluuaIHUTE OrpaHUYECHUs], TOJOOPsIBaHE HA ThKAHHUSA KPBBEH NOTOK U
MEXaHUYHO OCBOOOXJaBaHE HA XMIIEPTOHUYHHU MYCKYJIM, KOETO MOA0OpsBa
LHEpPBUKAJIHATA CTaBHA [OJBWKHOCT. B momydeHuTe pe3ydataty OT
M3MEpPBaHUsATA Ha CTaBHATA MOABUKHOCT 3a0eiiA3BaMe yBEIMUYECHHE Ha 00eMa
npu Bcuuku rpynu. Haif-ronsiMo nogobpeHue uma rnpu naudeHTUTe OT rpyna
b, a Hail-manko npu Te3u OT rpymna A.

4. AHanUTUYHWTE YHOPaXKHEHUS HMaT KIIOYOBAa pois 3a MNogoOpsBaHe U
HOJbp KaHe Ha IPaBUJIHATA CTOMKA U HAMaJIIBaHE HA HAPEXKEHUETO BbPXY
CTPYKTYPHUTE €JIEMEHTH Ha IpbOHAaYHUS CTHJIO, KOETO OOSICHSABA TOJISIMOTO
noj00peHue Ha Te3u pe3yaratu npu ['pyna b.

Karo ms10 He ce OTKposiBaT HSKaKbB HAOOp OT OOEKTMBHHM H3MEPUTEIH,
KOUTO ca (pakTOpH 3a BCUUKU CYOCKTUBHH Pe3YJITaTH, T.€. 3HAUMMUTE (HaKTOpH ca
pa3nuuHu (KaTo MW3CJIEeNBaHMUS M KaToO TEXHUS HaOoOp) 3a BCEKH CYOEKTHBEH
u3meputen. [IpaBu Bnedarsienue, obade, MposIBIBAHETO HA ChUIECTBEHO Pa3INYHU
pe3ynaTatu 3a rpyna b cipsamo Te3u npu rpyna B v koHTposiHaTa rpyna A, T.e. ¥ TyK

CC IIOTBBPIKIAaBa Ha6n}0z[aBaHaTa Ha BCAKO HHMBO OT HU3CJICABAHCTO pa3IMYHaA (HO-
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CWJIHA) IPOsiBa Ha pe3yJitaTtute 3a rpyna b, T.e. npu rpyna b nmame no-uecra nposisa
Ha pa3yivKa MEeXIy JIBETE€ M3MEpPBaHUs, KaKTO U 3HAYUTENHA U TI0-CUJTHA TUHAMUKA
MEXJly TSIX - BCHUKO TOBA CPAaBHEHO C aHAJIOTMYHMUTE 3a rpyna B m koHTponHara
rpyna A.

B 3axirouenue MoxeM 1a 0000IMM, Y€ MPUIOKEHUETO HA KHHE3UTEpaIlns,
BKJIIOYBA[0O KOMOWMHUPAHETO HA MAaHyaJHUTE TEXHUKM M aAHAIUTUYHUTE
yOpaXHEHHsI, B KOMOWHAIMS C MIpUJIaraHe Ha KMHE3UOTeNa, BOAMU 0 MO-0bp30 U
TpPaiflHO OT3ByYaBaHE Ha CHMIITOMAaTHKaTa MPH MAIMEHTH CHhC LEPBUKOAPTPO3a.
W3cneaBaHeTo J0Ka3a  IMOJIOKHUTEITHUTE NPOMEHU B OTAEITHUTE AacCHEeKTH Ha
KauyeCTBOTO Ha XMBOT Ha MAalMEHTUTE, MPOSIBEHU OIlle HAa BTOpara CEAMHIA OT

3all0YBAHCTO HAa KMHC3UTCPAIIUATA.

10.M3BOJIU

AHanM3bT HA TIOMYUYEHUTE PE3YJITAaTH OT MPOBEACHOTO M3CIEABAHE HU JaBa

OCHOBAHME J1a HAIIPaBUM CJICAHUTE W3BOIM:

1. Pa3pabGorenute U anpoOUpaHu OT HAC CICHHAIU3UPAHN KUHE3UTEPANICBTUYHU
METOJMKH OKa3BaT TOJIOKHUTENICH TePalleBTHUCH e(PEeKT BBPXY IMOBIUSIBAHE Ha
0oJkara, cTaBHATA MOJBUYKHOCT, MyCKYJIHHS TUCOATaHC U KAYECTBOTO HA KUBOT
MIPH TAIIUEHTH ChC IIEPBUKOAPTPO3a.

2. 3HAYUMO W TOJOXKHUTEIHO Ce To00pHXa U3CIeABAaHUTE MMOKA3aTeNu, KOETO NMa
IPSIKO OTHOIIEHUE KbM MOJ0OpSIBAaHE TOCTYPAIHUSI KOHTPOJI Ha M3CIICIBAHUTE
TaIUEHTH.

3. ABTOpPCKHTE METOIUKH JI0OKa3BaT TMO-OBP30TO U €(PEKTUBHO TMOBJIMSBAHE
WHTEH3UTEeTa Ha OOJKaTa CHpsIMO KOHBEHI[MOHAJIHATA METOJIMKA, KOETO HMMa

OTHOIIICHHEC KbM HO,Z[O6p$IBaH€ Ha Ka4C€CTBOTO Ha KUBOT Ha U3CJIICABAHUTC JIUIIA.

31



AHanu3bT Ha pPe3yJITaTUTE HU JJaBa OCHOBAHUE J1a TBBPAUM, Y€ MPUIIOKEHUETO
Ha aBTOPCKUTE KOMIUIEKCHU METOAUKH BOJIU JI0 3HAYUMO [OA0OOPEHUE HA BCUUKHU
OOEKTUBHM U CYOEKTHUBHHM IOKA3aTe€IM Ha HU3CIEABAHUTE JIMLA C OTYETIIUB
IpEBEC HAa EKCIEPUMEHTAIHATa METO/IMKA, B KOSITO IPUOPUTETHO CE€ aKLIEHTHPa
BbpPXY KOMOMHHpaHE Ha MaHYyaJJHU MEKOTbKAHHM TEXHUKH, aHaJIUTUYHA
TPEHUPOBKA U KUHE3UOTEUIINHT .

OcBeH TOBa, 3HAYUTEITHOTO [TOJOOPEHUE HA CTOMKATa U (PU3NIECKOTO CHCTOSHUE
BOJM 10 HaMaJsiBaHE HAa HY’KJaTa OT OOJIKOYCIOKOSIBAIM MEIUKAMEHTH, KOETO
€ BaYKHO KaKTO 3a (U3NYECKOTO, TaKa U 3a ICUXMYECKOTO 3/]paBe Ha MAIlUEHTUTE.
HamansBaneTto Ha 3aBHCUMOCTTa OT MEAMKAaMEHTH U BB3MOXKHOCTTa 3a
HNOJIbp KaHe Ha aKTUBEH U 37paBOCIIOBEH HAUMH Ha KHUBOT Ca KIIOYOBU (PaKTOpU

3a HOIIO6pHBaH€ Ka4CCTBOTO HA JKMBOT Ha XOpaTa C HCPBUKOAPTPO3a.

11.MPEITIOPBKUA

BaxauTe ChbBETH M MPEMOPHKH, KOMTO TEPameBTHT TPsAOBA Ja OTIPaBH KbM
NEWHOCTUTE B €XKEAHEBHETO HA MAIMEHTUTE C MOJO00HA CHUMITOMATHKa ca
CICABAIMTE: aBTOCTPCUMHI, €PrOHOMHUS M TPABHUIIHO W HEMPABUIHO IpHU
MeXaHU4YHa 00JIKa.

[IpenopwruBaT ce pasznuyau GOpMH Ha CKCIHEBHA JBUTATENIHA AKTUBHOCT
(XomeHe, Typu3bM, IUTyBaHe, MUIATeC, Hora Wiu JIpYyr OJU3BK JIO MAIlUCHTUTE
BUJI acpOOHO HATOBApBaHE), CTPUKTHO CJICIBAHE HA TIPETIOPHKUTE U HACOKUTE HA
KHHE3UTEPANeBTUYHUSI €KUMl W PEJIOBHO H3IBJIHCHHE HAa YNPAKHEHUATA B
CBOOOJHOTO BpeMe, B KBIITU U HA pAaOOTHOTO MSCTO.

3a ychmemHo JCYCHHE Ha IEPBUKOAPTPO3aTa MPEIophbwKaMe METPOIUKa Ha

KHMHC3UTCpAIINA Ja BKHOYBA MadHYyaJlHU TCXHHUKHW KAaTO ITOCTU30MCTpHUYHA
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penakcauus (IIUP), npecypa BbpXy TpUT€pHU TOUKH, MEKOTHKaHHU TEXHUKH 32

MOOMJIM3aIIHsI, KHHE3HOTCHITHHT

12. ITPUHOCH

12.1. Hay4yHOTEeOpeTUYHH PHUHOCH

B®B3 ocHOBa Ha aHaim3a Ha Hay4YHaTa JIUTCpATypad, HHUC p3.3pa6OTI/IXMe u
YCIICUIHO BHCAPUXME JABC OPUIMHAIHKW MCTOJHWKH 3a H3IIOJI3BAHC HAa MAaHYyaJIHU
TCXHUKH W CIHCOUAIM3UPAHU YIIPAKHCHUA H KUHE3UOTCHIINHT 3a JICYCHHE Ha
LIEPBUKOAPTPO3a.

Hamero u3cneaBane nogkpens KOHUENIUATA 32 €PEKTUBHO BIHUSIHUE BbPXY
MManUCHTHU C HCPBHUKOAPTPO3a YPC3 CUCTCMATHYHO M HCJICHACOYCHO IIpUIAraHC Ha
KHHC3UTCPAIIWA: MHTCTpAalusd Ha YIIPA)KHCHHA, KOM6I/IHHpaHI/I C MaHyaJIHU TCXHUKHN

U KUHE3UOTEHUITHHT.

12.2. Hay4yHONPUII0KHN IPUHOCH
PeBynTaTI/ITe OT HaAmCTO IIPOYUYBAHC IIOTBBPKIAABAT BB3MOKHOCTTA 34
3HAUUTEITHO HaMajisiBaHe Ha Ooykata W MoAoOpsiBaHEe Ha (PYHKIMOHAIHOCTTA U

Ka4CCTBOTO HA KUBOT IIPU IIAMUCHTH C HCPBHUKOAPTPO3a.

12.3.1IpakTHYEeCKH NPUHOCH

BueapssaneTo Ha pa3pabOTeHUTE OT HAC METOAMKH B KIIMHMYHATA TIPAKTHKA
AaBa OTIIMYHH PE3YJITAaTH B JICHCHHUCTO Ha CHMIITOMHUTC Ha HOECPBHKOAPTPO3aTa.
KoMmOuHupaneTo Ha MaHyaJHU TEXHHUKH, CHEHU(UYHU YOPAKHEHUA U
KHMHE3UOTEUIIMHT € OT ChIIIECCTBCHO 3HAYCHUC 3a ITIOCTUTI'aHETO HA YCTOI\/JI‘—II/IBI/I C(I)GKTI/I

U I0JI00peHre B Ka4e€CTBOTO Ha KMBOTA HA MAIIUEHTUTE C LIEPBUKOAPTPO3a.
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12.4 Ilpeasio:keHUuNATa 32 ObAEIIU U3CJIeABAHUS

[Ipemyoxkenusita 3a OblelM M3CIACABAHUS MOTaT Ja  BKJIIOYBAT
pa3paboTBaHETO HA HOBU METOH U MOAXO0/IM, KOUTO J1a AOMPUHECAT 3a 0-100pOTO
pazOupaHe ¥ e(pEeKTUBHOCT Ha JICUCHUETO:

e HMuoBammm B (PU3MOTEpANIeBTUIHUTE TEXHUKH: l3crmeaBaHero Ha HOBHU
(¢u3NOTEepaneBTUYHN TEXHUKH, KOUTO BKJIIOYBAT U3MOJ3BAHETO Ha
CbBPEMEHHU YCTPOMCTBA M HMHCTPYMEHTH, MOXKE Ja Jajie IMo-A00po
pazOupaHe 3a €(peKTUBHOCTTA Ha TPAJAUIIMOHHUTE METOJUKHU U Ja BOIHU IO
OTKPUBAHETO HA HOBU MOAXOAHM 32 JICUCHUE.

e OcreonaTuyH! HHTEpBEeHUMH: Pa3paboTBaHe Ha H3CIEIBAaHMS, KOUTO C€
dboKycupar BbpXy BB3JCHCTBHETO HAa OCTEONMATUYHUTE MHTEPBEHIIUU BBHPXY
CTPYKTYpHUTE U (YyHKLIIMOHATHHU acCleKTH Ha LiepBUKoapTpo3aTa. ToBa Moxe
Jla BKJIIOUBA M3CJIeIBaHE Ha CEU(UYHU OCTEONAaTUYHU MAaHEBPHU U TEXHUTE
edeKTH BbpXy MoJ00psiBaHE HA MOABUKHOCTTA U 00JIeKUYaBaHe Ha OOJIKaTa.

e Ilcuxomoruuecku crtpareruu: HM3cineaBaHeTo HA  BIMSIHUETO  HA
MICUXOJIOTUYECKUTE HHTEPBEHUMU KAaTO YacT OT MYITHUAUCUUILIMHAPHUS
noAXOJ KbM JiedeHueTo. ToBa MOXKe Ja BKIHOYBA HM3y4YaBaHE Ha
e(EeKTUBHOCTTA Ha pa3IMYHU BHUJIOBE TICUXOTepamnusi, KOTHUTHUBHO-
NOBEJICHYECKA TEepanus UM PEIaKCallMOHHU TEXHUKH.

o [lepconamuzupanu neueOHU crpateruu: PaspaboTBaHe Ha W3CJIE/IBAHMS,
KOUTO ce (OoKycHpaT BBPXY CbH3AABAHETO HAa HWHIAUBUIYAIHU Je4eOHU
IJIAHOBE, KOWUTO Ja OTroBapsT HAa KOHKPETHUTE HYXAU M CHhCTOSIHUSA HA
nanueHTuTe. ToBa MOXKE Ja BKJIIOYBA aHAJIM3 HA Pa3IMYHU METOJIU 3a
NEPCOHATM3ALIMS Ha JICYEHUETO U TAX Ha TEXHUS AbJITocpoueH egekr. Takupa
W3CIIEJIBAHUST MOTaT Ja TOMOTHAT 3a pa3pabOTBAaHETO HA TO-TOYHU H

e(eKTUBHU JIeueOHHU TJIaHOBE.
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e TexHOIOTUU U AUTUTAIHU UHCTpyMeHTH: 3cneaBaHe Ha Bb3MOKHOCTHUTE 3a
UHTETpUpPAaHE HA CHBPEMEHHM TEXHOJOIMM W JAWTCMTAIHU WHCTPYMEHTH B
nedyeOHUs mpouec. ToBa MoOXe Ja BKIIIOYBAa pa3paboTBaHE HAa MOOHIIHU
IPUJIOKEHUS 3a CIIE/IEHE Ha ChbCTOSTHUETO, BUPTYAJIHA U IOIbJIHEHA PEATHOCT
3a TepaneBTUYHU LIEJIM U M3M0JI3BaHE Ha W3KYCTBEH MHTEJIEKT 3a aHAJIU3 Ha
ne4eOHNUTE PE3YNTATH.

e MexIyHapolqHO CBHTpyAHHYECTBO: PasmmpsBane Ha oOxBaTa Ha
M3CIIEIBAHUSATA YPE3 MEKIYHAPOJHO CHTPYAHUYECTBO, KOETO IO3BOJISBA
OoOMEH Ha 3HAHUS U ONUT MEXIY Pa3IuYHH KyJITypH U 3IPaBHU CHUCTEMH.
ToBa Moxe na AoBeae A0 HOBH OTKPUTHS M TMOAXOAU B JICUYEHUETO HA
LEPBUKOAPTPO3aTa.

e OOpatHa Bpb3Ka OT MauMeHTUTe: BKItOuBaHe Ha oOpaTHa Bpb3Ka OT
HNalMeHTUTE 3a OLEHKa Ha e(EeKTHMBHOCTTa U YJOBJIETBOPEHOCTTAa OT
paziuyHUTE JieueOHM moaxoau. ToBa MoXe Jla MOMOTHE 3a pa3pabOTBaHE Ha
HO-TIAIIUEHTOLEHTPUYHH CTPATETUH 32 JICUCHHE.

Te3u mpennoxeHus 3a ObACIIM U3CIEABAHMS MMAT MOTEHIMAla Ja JAOBEAaT 10
3HAYUTEITHU MOJ00OpEHUs B JIEYEHUETO Ha IIEpBUKOAPTPO3aTa, Kato ce Gokycupar
BBPXY MHOBAILIMHU, IEPCOHAIM3AIMS U UHTEIPUPAHE Ha PA3IMYHU CHEIHAIU3UPaHU

MOIXOIH.
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1. INTRODUCTION

Osteoarthrosys is a chronic disease of the musculoskeletal system in which
degeneration of the affected tissues is observed.

Degenerative changes of the spine are a common disease and represent a
serious medico-social problem requiring a complex program of treatment,
rehabilitation and prevention.

Modern living conditions and immobility create favorable conditions for the
spread of the disease.

The cervical region of the spine is subjected to significant dynamic and static
loads, which often leads to pain and limited mobility.

Improving and maintaining the functional status of patients with cervical
arthrosis is essential for their quality of life.

Diagnosing cervical arthrosis at an early stage opens up opportunities for
effective and timely complex treatment. Such treatment includes not only medicinal
approaches, but also various physical therapies such as electro-, light-, water-, heat-
and balneotherapy, as well as massage and kinesitherapy. These methods are aimed
at relieving pain and stiffness, as well as strengthening weakened muscles and
correcting disorders in movement patterns. Although the degenerative process
cannot be completely stopped, the goal is to slow its progression and improve

functionality.

2. WORKING HYPOTHESIS

The application of a scientifically based proprietary, targeted kinesitherapy

program, including massage, specialized manual techniques and kinesio taping,



would have a positive effect on the pain, functional possibilities, work ability and

quality of life of patients with cervical arthrosis.

3. AIM AND OBJECTIVES OF THE STUDY

The aim of the study is to create and evaluate three kinesitherapeutic methods

with analytical therapeutic exercises in patients with cervical spondylarthrosis, one

of which is supplemented with manual methods and kinesiotaping, and to track the

effect of their application.

Obijectives of the study:

1.

To study the literature concerning the anatomic-physiological features of the
cervical spine, the essence of degenerative changes in cervical arthrosis and
approaches to their treatment.

To select appropriate tests for functional assessment of patients with cervical
arthrosis

The experimental methodology of kinesitherapy should be applied to a
suitable contingent of patients with cervical arthrosis and compared with the
routine one.

To monitor and report the changes in subjective complaints and objective
indicators.

To analyze the functional effect of applied Kinesitherapy in the three groups.

To draw conclusions about the effect of the means selected by us.

From the results, their analysis and comparison, draw conclusions and give

recommendations for practice.



4. ORGANIZATION OF THE STUDY

The study was conducted at the Recreation Center of University "Goce
Delcev" - Shtip, Republic of Macedonia during the period April 2013 - November

2015. All observed patients underwent a course of treatment of 20 procedures.

5. CHARACTERISTICS OF THE RESEARCHED CONTINGENT

106 patients with cervical spondylarthrosis were studied - 49 of them were
men and 57 were women - all aged from 20 to 65 years. They are divided into three
groups.

1. The observed patients are divided into three groups attached in table 1:
A group (control) — 37 individuals, (21 men and 16 women)
B group (experimental) — 40 individuals (18 men and 22 women)

V group (experimental) — 29 individuals (10 men and 19 women)

Table 1. The observed patients are divided into three groups

A group B group V group Total
Men 21 18 10 49
Women 16 22 19 57
Total 37 40 29 106
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2. Table 2 shows the data on the sex and age of the observed patients.

Table 2. Age and gender

Age A group B group V group Total
Men | Women | Men Women | Men Women
20-30year | 3 2 1 2 1 2 11
31-40year | 8 3 4 5 3 6 29
41-50year | 4 8 7 8 5 9 35
51-65year | 6 3 6 7 1 2 25
3. Table 3 shows the occupations of the patients
Table 3. Profession
Group gender I-group | - group | IHl- group | I\V-group | V- group
A Men 6 5 8 2 0
Women 4 0 10 0 2
B Men 4 4 3 7 0
Women 8 0 9 0 5
\Y Men 5 2 1 2 0
Women 9 0 4 0 6
Total 106 36 11 35 11 13




4. Table 4 presents the causes of exacerbation of symptoms

Table 4. Reasons for exacerbation of symptoms

Group | gender | physical | forced sharply | acold |seasonal
load posture | movemen
t
A Men 2 4 1 6 8
Women 1 3 2 4 4
B Men 1 2 2 5 8
Women 0 7 1 5 9
\ Men 1 2 0 3 4
Women 0 5 2 5 7
Total 5 23 8 28 40

When patients are admitted, a clinical
measurements and tests are performed, the data of which are plotted on a work
sheet. The repeated functional examination is performed on the last day of the
treatment course. The degree of dysfunction is determined by the destabilization
indicators - Neck disability index, which are calculated and compared depending
on the total number of points (maximum 50). In addition to the measurements of
active joint mobility, which are subject to processing and comparison, we also
apply manual examination and palpation of the neck area to determine the effect
of the conducted kinesitherapy. It provides information about the cause,

localization, dysfunction, provocation of symptoms, etc., which must be taken

6. RESEARCH METHODS

into account when applying kinesitherapeutic agents.

The research methodology includes:

e medical history;

examination and functional




e inspection;

¢ functional study:

o active;

o passive;

e palpation and provocation;

e other tests.

7. AUTHOR METHOD OF KINESITHERAPY

7.1. Aim and objectives of the specialized kinesitherapeutic methodology

Aim: To improve functional possibilities and quality of life in patients with

cervical arthrosis

Objectives:

1. To reduce pain symptoms and overcome subjective discomfort.
2. To improve the mobility of the spine in the cervical region.

3.
4

. To improve the stabilization of the scapula and neck area and the

Reduction of muscle imbalance in upper cruciate syndrome.

coordination of their movements

Training patients in correct posture and the ergonomic execution of
activities of daily life.

Educating the patient to avoid activities and factors with an adverse effect

on the disease.



7.2. Research methodology

» A group / control, n=37/

medical massage
e analytical exercises

¢ instructions for independent performance of the exercises after the

lunch break

e recommendations for preventing relapses at home.

» B group / experimental, n=40/
e postisometric relaxation (PIR)
e pressure on trigger points
e soft tissue mobilization techniques
¢ Kkinesio taping
¢ instructions for independent performance of the exercises after the
lunch break

e recommendations for preventing relapses at home.

= B group / experimental, n=29 /
e methodology as for group A supplemented with:
e postisometric relaxation (PIR)
e trigger point processing.
e instructions for independent performance of the exercises after the
lunch break

e recommendations for preventing relapses at home.



Medical massage

Starting from a lying position, a relaxing massage is applied to the neck and
shoulder girdle, including the deltoid muscles. From the starting position, laing down
supine - massage of the m.sternocleidomastoideus, and from a sitting position - on

the hairy part of the head.

Analytical exercises
The following are exercises for the scapula and shoulder girdle, for the neck,
abdominal and back muscles:
¢ relaxing exercises;
o analytical exercises for different muscle groups;
e isometric exercises;

e self-relaxation

Treatment of trigger points

We worked on the trigger points of: m.trapesius, m. levator scapulae
mm.scaleni, mm.suboccipitalis, m.sternocleidomastoideus

5-6 ischemic compressions are applied to all active trigger points, which can
be combined with a clockwise rotational movement (5-10 seconds per execution).
In the pauses of 12-15 seconds, a rhythmic arcuate stretching of the muscle is

performed in both directions.

Postisometric relaxation (PIR)
We applied PIR to the muscles with increased muscle tone: m.
sternocleidomastoideus, m. trapezius pars descendens, m. levator scapulae, u m.

pectoralis major.
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The time for isometric contraction against manual resistance by the

Kinesitherapist is 14-15 seconds with an intensity of 10-20% of the maximum effort

and a relaxation phase of 10-15 seconds. Techniques for each muscle are repeated

3-4 times. Time for carrying out the techniques - about 10 minutes.

Soft tissue mobilization techniques - mobilizing massage

We perform them according to the methodology of (Kraijikova, L., 2011) for

5-7 minutes with 15-20 movements in the direction:

Rubbing with the colateral rotation of the cervical spine

Rubbing with ipsilateral rotations of the cervical spine

Rubbing with extension of the cervical spine

Rubbing with lateral flexion of the cervical spine

Rubbing with mobilization of the cervical spine in the direction of flexion
Soft tissue treatment in combination with flexion and rotation of the

cervical spine

Kinesio taping

The application of kinesio tape in patients with cervical arthrosis is as follows:

e Cutan approximately 20cm "Y" strip of tape. Remove the paper backing from

the anchor. Place the anchor of the tape strip without stretching the tape, in

the center of the spine about 5-10cms below the anchor of the neck.

e Tilt head forward and to the left. Begin applying the right tape tail up the right

side of the neck. Be careful not to apply the tape tail over loose hair. Using

the left tape tail, repeat the previous step for the opposite side of the neck.

Once applied in the correct place, it is important to rub both tape tails to

activate the adhesive.
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e Next, cutan "I" strip of tape approximately 10-12cm in length. Tear the tape's

paper backing in the center of the tape strip and expose the centre portion of

the adhesive. Using minimal tension, apply the tape strip over the strained

portion of the neck. Apply ends with no stretch. Rub the tape. Application

complete.

8. RESULTS AND ANALYSIS

We processed the results of our research with the program Statistica 10.0®

StatSoft Inc. We used descriptive statistics operations t -test between dependent

variables to test differences and their significance between measurements, ANOVA

(one way) supplemented with Turkey HDS post hoc testing to compare and

determine the significance of differences between groups. A significance level of p

= 0.05 was set for all statistical tests.

8.1. Pain test
Table (5), table (6) and diagram (1) present the results of the conducted t-test

to compare the results obtained from the pain test. Credibility criterion (p) is set at
the limit of 0.05 - reliable p < 0.05

Table 5. Analysis of pain test results for pain assessment in Groups A, B and V

Test |Group |N | X1 | X2 X2-X1 | S(X2 |t Df p
-X1)
pain | A 37 7,242,772 |4,51 1,30 | 21,0 |36 0,00
4
b 40 |7,45|1,30 |6,15 1,18 | 32,7 |39 0,00
2
B 29 | 7,44 2,17 |5,27 0,95 | 29,6 |28 0,00
0
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According to the data in Table 5, we observed the greatest reduction in pain
in Group B, from 7.45 (VAS) to 1.30, and the least in Group A, from 7.24 to 2.72.
This shows that the applied kinesitherapeutic methods had a different effect on

different groups of patients.

Table 6. Arithmetic mean values of the Pain Test by groups and studies

Pain Test Groups | Arithmetic mean | N
values
1 Research A 7,24 37
B 7,45 40
\ 7,44 29
2 Research A 2,72 37
B 1,30 40
V 2,17 29

Table 6 further illustrates these results by providing arithmetic means for the
first and second measurements in each group. These data allow a deeper analysis of

the effectiveness of the different methodologies applied in each group.
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Diagram 1. Comparison of pain assessment test results

Furthermore, diagram 1 shows a clear visualization of the differences in pain
reduction between groups. Statistically significant differences in the results of the
first and second measurements emphasize the positive effect of kinesitherapeutic
methods.

The reduction of pain is a clear indicator of the positive effect of applied
kinesitherapeutic methods. We believe that the more pronounced reduction in pain
in Group B is due to the applied means, such as post-isometric relaxation, which
leads to a reduction in muscle tension and an improvement in flexibility.
This combined with treatment of trigger points and soft tissue techniques ensures the
maintenance of normal function and coordination which are the basis for the
development of motor skills. We also believe that the use of kinesio taping has a
major impact as the tape maintains function and strengthens the structure throughout

the treatment course and after the procedures.
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8.2. Average values and variability of the studied indicators of joint mobility
in the cervical region

8.2.1. Joint mobility for flexion (in cm) of the three groups

Table 7. Results of neck flexion joint mobility measurements for each group

Test Group [N | X1 | X2 |[X2- |S(X2- |t Df |p
X1 | X1)
A 376,02 2,56 |3,45 |0,64 32,3936 |0,00
Flexion |B 406,22 [1,30 |4,92 | 0,72 42,67 139 |0,00
\% 296,27 | 2,17 | 4,10 [ 1,01 21,8328 |0,00

Our study showed a similar level of joint mobility in neck flexion at treatment
admission in all three groups. Table 7 presents the results of the flexion test, where
significant improvement was observed in all groups. For example, in Group A the
flexion volume decreased from 6.02 cm to 2.56 cm, in Group B from 6.22 cm to

1.30 cm, and in Group V from 6.27 cm to 2.17 cm.

Table 8. Comparative analysis of arithmetic mean values for neck flexion before and

after the treatment course

Flexion Group | Arithmetic mean | N
values
1 Research A 6,02 37
B 6,22 40
V 6,27 29
1 Research A 2,56 37
B 1,30 40
Vv 2,17 29
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Table 8 provides arithmetic mean values for flexion volume at the beginning
and end of the study. These data highlight the significant improvement in all groups

and help to evaluate the effectiveness of applied kinesitherapeutic methods.

6.2 6.22 6.27

3 .56
17

1.3
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Diagram 2. Comparison of joint mobility results for flexion

Diagram 2 visualizes these results, showing statistically significant
differences between groups. Of particular note was the significant reduction in
flexion volume in Group B, which was associated with specific techniques applied
in this group, such as postisometric relaxation and trigger point treatment.

These results highlight the importance of individualized approaches in
kinesitherapy and how they can influence different aspects of functionality in
patients with cervical OA. Incorporating a variety of techniques adapted to the needs
of each group of patients can lead to significant improvements in their mobility and

pain relief.
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8.2.2. Joint mobility in neck extension

Table 9. Measurements of joint mobility in neck extension for all groups

Test Group | N X1 X2 X2- | S(X2- |t Df |p
X1 X1)
Extension 37 15,78 116,97 | 1,18 | 1,32 543 |36 0,00

A
B 40 16,17 | 19,47 |1 3,30 | 1,20 17,35|39 0,00
\/ 29 15,86 | 18,86 | 3,00 | 1,19 13,5128 0,00

In our study, presented in Table 9, a significant improvement in neck
extension joint mobility was observed in all three study groups. In Group A, the
extension volume increased from 15.78 cm to 16.97 cm, in Group B from 16.17 cm
to 19.47 cm, and in Group V from 15.86 cm to 18.86 cm. This shows , that the
applied kinesitherapeutic methods were effective in improving the mobility of the

neck in the patients.

Table 10. Arithmetic mean values for neck extension before and after the treatment

course
Extension Group | Arithmetic mean | N
values
1 Research A 15,78 37
B 16,17 40
\% 15,86 29
2 Research A 16,97 37
B 19,47 b 40
\% 18,86 29
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Table 10 further illustrates these results, providing arithmetic mean values for
extension volume before and after treatment. These data highlight the importance of
individualized therapeutic approaches used in different groups and their impact on

functional improvement.

20 - 19.47 18.86
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Diagram 3. Comparison of joint mobility results for extension

Diagram 3 visualizes joint range of motion results for extension, showing a
statistically significant difference between all three groups. This analysis supports
the fact that different kinesitherapeutic methods have different effects on joint
mobility during neck extension, which is particularly important for the development

of effective treatment strategies for patients with cervical arthrosis.
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8.2.3. Joint mobility with left lateral tilt of the neck to the left

Table 11. Results of measurement of left lateral tilt of the neck by group

Test | Group | N X1 X2 X2- | S(X2- t Df p
X1 X1)

left A 37 16,35 | 14,48 | 1,86 | 1,05 10,71 | 36 0,00

lateral | B 40 16,70 | 12,72 | 3,97 |1,14 21,98 | 39 0,00

tilt \/ 29 16,86 | 13,41 (3,44 |1,24 14,95 | 28 0,00

In our study, presented in Table 11, a significant improvement in the left

lateral tilt of the neck was observed in all studied groups. In Group A, the left lateral

tilt improved from 16.35 cm to 14.48 cm, in Group B from 16.70 cm to 12.72 cm,

and in Group V from 16.86 cm to 13.41 cm. These results showed that applied

Kinesitherapeutic methods were effective in improving lateral neck mobility in

patients.

Table 12. Analysis of arithmetic mean values for left lateral tilt before and after the

treatment course

Left lateral tilt Group | Arithmetic mean | N
values
1 Research A 16,35 37
B 16,70 40
\ 16,86 29
2 Research A 14,48 37
B 1272 b 40
V 13,41 29
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Table 12 supplements these data by providing mean pre- and post-treatment
left lateral tilt volume values. This highlights the importance of individualized

therapeutic approaches and their impact on improving functionality.
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Diagram 4. Comparison of joint mobility results for left lateral tilt of the neck

Diagram 4 visualizes the joint mobility results for left lateral tilt, showing a
statistically significant difference between all three groups. Particularly noteworthy
was the significant improvement in Group B, which was related to specific
techniques applied in this group, such as post-isometric relaxation and trigger point

treatment.
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8.2.4. Joint mobility with right lateral tilt of the neck

Table 13. Joint mobility in lateral tilt of the neck to the right by groups

Test | Group | N X1 X2 X2- | S(X2- t Df p
X1 X1)

Right | A 37 16,54 | 14,62 1,91 |0,59 19,60 | 36 0,00

lateral | B 40 16,60 | 12,80 [ 3,80 |0,60 39,55 | 39 0,00

tilt \% 29 16,31 | 13,44 | 2,86 | 0,63 24,10 | 28 0,00

In our study, presented in Table 13, there was an improvement in the right

lateral tilt of the neck in all studied groups. In Group A, the lateral slope improved

from 16.54 cm to 14.62 cm, in Group B from 16.60 cm to 12.80 cm, and in Group

V from 16.31 cm to 13.44 cm. These results showed that applied kinesitherapeutic

methods were effective in improving lateral neck mobility in patients.

Table 14. Comparative arithmetic mean values for lateral tilt of the right side

of the neck before and after the treatment course

Right lateral | Group Arithmetic N
tilt mean values
A 16,54 37
1 Research B 16,60 40
\V 16,31 29
A 14,62 37
2 Research B 12,80 b 40
V 13,44 29

Table 14 supplements these data by providing arithmetic mean values for right

lateral tilt before and after treatment. This highlights the importance of

individualized therapeutic approaches and their impact on improving functionality.
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Diagram 5. Comparison of joint mobility results for right lateral tilt of the neck

Diagram 5 visualizes joint mobility results for right lateral tilt, showing a

statistically significant difference between all three groups. Of particular note was

the significant improvement in Group B, which was related to specific techniques

applied to the pelvis and group, such as postisometric relaxation and trigger point

treatment.

8.2.5. Joint mobility with left rotation of the neck

Table 15. Measurements of joint mobility during left rotation of the neck in the

different groups

Test Group | N X1 X2 X2- | S(X2- t Df p
X1 | X1)
Left A 37 16,89 | 14,54 | 2,35 | 1,45 9,81 |36 0,00
rotation | B 40 17,10 | 13,22 | 3,87 |1,38 17,74 | 39 0,00
\% 29 17,20 | 14,00 | 3,20 | 1,44 11,92 | 28 0,00
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In our study, presented in Table 15, a significant improvement in joint

mobility with left rotation of the neck was observed in all studied groups. In Group

A, the rotational volume improved from 16.89 cm to 14.54 c¢cm, in Group B from
17.10 cm to 13.22 cm, and in Group V from 17.20 cm to 14.00 cm. These results

show that the applied kinesitherapeutic methods were effective in improving the

rotational mobility of the neck in the patients.

Table 16. Arithmetic mean results for left rotation of the neck before and after

the treatment course

Left rotation Group Arithmetic mean | N
values
A 16,89 37
1 Research B 17,10 40
V 17,20 29
A 14,54 37
2 Research B 13,22 b 40
V 14,00 29

Table 16 supplements these data by providing arithmetic mean values for the

volume of left rotation before and after treatment. This highlights the importance of

individualized therapeutic approaches and their impact on improving functionality.
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Diagram 6. Comparison of joint mobility results in left rotation of the neck of the

neck

Diagram 6 visualizes joint mobility results for left neck rotation, showing a

statistically significant difference between groups.

The most significant

improvement was observed in Group B, which highlights the effectiveness of the

applied methods in this group.

8.2.6. Joint mobility with rotation to the right of the neck

Table 17. Measurements of joint mobility in right rotation of the neck before and

after the treatment course

Test Group | N X1 X2 X2- | S(X2- t Df p
X1 | X1)
Right | A 37 17,10 | 14,67 | 2,43 | 1,40 10,52 | 36 0,00
rotation | B 40 17,10 | 13,27 | 3,82 | 1,44 16,7 |39 0,00
\/ 29 17,20 | 14,00 | 3,20 | 1044 11,92 | 28 0,00
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In our study, presented in Table 17, there was an improvement in joint

mobility with right rotation of the neck in all studied groups. In Group A, the

rotational volume improved from 17.10 cm to 14.67 cm, in Group B from 17.10 cm
to 13.27 cm, and in Group V from 17.20 cm to 14.00 cm. These results show that

the applied kinesitherapeutic methods were effective in improving the rotational

mobility of the neck in the patients.

Table 18. Arithmetic mean values for the volume of rotation on the right side of the

neck before and after the treatment course

Right rotation Group | Arithmetic mean | N
values
A 17,10 37
1 Research B 17.10 20
V 17,20 29
A 14,67 37
2 Research B 13.27 20
\% 14,00 29

Table 18 supplements these data by providing arithmetic mean values for right

rotation volume before and after treatment. This highlights the importance of

individualized therapeutic approaches and their impact on improving functionality.
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Diagram 7. Comparison of the results of joint mobility with rotation to the right of

the neck

Diagram 7 visualizes the joint mobility results for right neck rotation, showing
a statistically significant difference between all three groups. The most significant
improvement was observed in Group B, which highlights the effectiveness of the
applied methods in this group.

9. DISCUSSION

As mentioned above, the author's methodology of kinesitherapy for patients
with cervical arthrosis is a program including soft tissue mobilization, treatment of
trigger points, PIR, kinesio taping and analytical exercises. The applied means of
kinesitherapy are more functional and help patients recover faster. The data from our
research show that the kinesitherapy methodology applied by us helps reduce pain,

increases joint mobility, improves muscle function, as well as the quality of life of
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patients. Soft tissue mobilization, post-isometric relaxation, trigger point treatment,
combined with analytical exercises for the neck and shoulder are key points of the
treatment. Maintenance of the effect is ensured by application of the kinesiology
tape. Their application leads to a statistically reliable effect on the symptoms
compared to the application of the standard methodology of kinesitherapy and
physiotherapy. We report the best results with the combined application of manual
techniques and exercises and kinesio tape.

Already after the first week, the patients from the experimental groups showed
better data on the studied indicators, in contrast to the patients from the control
group, in whom we reported improvement at the earliest after the second week of
treatment.

The values of the obtained results in patients with cervical arthrosis allow us
to make the following findings:

1. We found a significant reduction in the subjective sensation of pain. A
significant reduction in complaints was confirmed in patients from all three
groups at the final examination. Group B patients responded the fastest and
most significantly in terms of this indicator. Patients in group V also
experienced a reduction in pain, while pain in the control group was
marginally affected. We believe that this is due to the techniques associated
with overcoming the muscle spasm (massage, soft tissue mobilization
techniques and PIR). Soothing trigger points reduces nociceptive irritation
and restores the ability for proper and more complete control, while PIR
relaxes muscles and restores their length. The effects of PIR, which include
stretching and isometric contraction, simultaneously stimulate the
mechanoreceptors and proprioceptors of the muscles and joints, which in turn

reduces the sensation of pain. Pain reduction after PIR may also be due to the
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Golgi’s inhibitory tendon reflex activated during isometric contraction,
leading to reflex relaxation of the muscle.

2. Soft tissue mobilization techniques, massage, as well as PIR were aimed at
overcoming muscle imbalance. We reported statistically significant positive
results regarding the reduction of static muscle hypertonus in both
experimental groups. The decrease in tone is significant in all three groups -
the largest in group B, followed by group V and absent in the control group.

3. As a result of the above, we found an improvement in joint mobility in the
cervical spine in the sagittal, frontal and transverse planes. We reported
statistically significant positive results in all measurements in all planes. In
our opinion, the most essential role in achieving these results is the application
of soft tissue mobilization techniques, in combination with analytical
exercises for the cervical spine. Joint mobility in these patients is determined
by the level of pain and tissue changes. Early pain reduction allows for earlier
movement. The techniques applied help to increase tissue extensibility by
reducing fascial restrictions, improving tissue blood flow and mechanically
releasing hypertonic muscles, which improves cervical joint mobility. In the
obtained results of joint mobility measurements, we notice an increase in
volume in all groups. The greatest improvement was seen in patients from
group B, and the least in those from group A.

4. Analytical exercises have a key role in improving and maintaining correct
posture and reducing stress on the structural elements of the spine, which
explains the great improvement in these results in the first experimental group.
In general, no set of objective measures stand out that are factors in all

subjective outcomes, i.e. the relevant factors are different (as studies and as their set)
for each subjective measure. It is striking, however, that significantly different

results were observed for group B compared to those for group V and control group
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A, i.e. and here the different (stronger) manifestation of the results for group B
observed at each level of the study is confirmed, i.e. in group B we have a more
frequent manifestation of a difference between the two measurements, as well as a
significant and stronger dynamic between them - all this compared to the analogous
ones for group V and the control group A.

In conclusion, we can summarize that the application of kinesitherapy,
including the combination of manual techniques and analytical exercises, in
combination with the application of kinesio tape, leads to a faster and more
permanent resolution of symptoms in patients with cervical arthrosis. The study
proved the positive changes in the individual aspects of the quality of life of the

patients, manifested as early as the second week after starting the kinesitherapy.

10. CONCLUSIONS

The analysis of the results obtained from the conducted research gives us
reason to draw the following conclusions:

1. The specialized kinesitherapeutic methods developed and approved by us have a
positive therapeutic effect on influencing pain, joint mobility, muscle imbalance
and quality of life in patients with cervical arthrosis.

2. The studied indicators improved significantly and positively, which is directly
related to improving the postural control of the studied patients.

3. The author's methods prove a faster and more effective influence on pain intensity
compared to 