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JlucepTalluOHHUAT TPyJ ChAbpKa 219 crpanuny,
oHarneneH cbe 112 ¢urypu, 34 tabmmnum, 19 canmvkwy, 1
nuarpama u 9 mpuiiokenusi. bubnanorpadusita BrirouBa
204 wm3tounuka (35 Ha kupwiuia, 168 Ha martunuma, 1
yebcaiir).

Odunmannara 3amura Ha JUCEPTAUOHHUS TPYI
ie ce ceetod Ha 24.03.2020r. ot 14:00 gaca B 3a;1a A3 Ha
Hammonanna cnoprtHa axkagemus ,Bacun JleBcku®,
Crynentcku rpan, Codusi, Ha 3aceaHHe HA HAyYHOTO
KYpHU.

Marepuanure no 3amuraTa Ha AUCEPTALUOHHUS
TpyA ca MyOJIMKYBaHM Ha MHTEPHET CTpPaHMIIATa U ca Ha
pasnonoxkenne B Oubnmorekata Ha HCA , Bacun
JleBcku®.



N3I10JI3BBAHU CBKPAILIEHUSA

HHC - nenTpanHna HepBHA CUCTEMA

HKC - nenTpaiHo KOPpAMHAIMOHHO CMYILICHHE
[IP - mocTypanHu peakuuu

PII - pednexcHo mba3eHe

PO - pednexcno obpbIiane

CM - crioHTaHHa MOTOpPHUKA

NT'M® - uzmepBane Ha TpyOr MOTOPHHU (YHKITUN



YBOJ

-BUA

Kbpmageckusar nepuos /ot kpast Ha 17" mecer 1o
12" mecer/ € MHOTO BaXK€H, Thi KaTo 0e0eTo nmpeMuHaBa
OTIpe/IeICHN OHTOTECHETUYHU CThITaNa Ha
HEBPOMOTOPHOTO pa3BHTHE. B Ta3m BB3pacT € 0coOeHo
OarompusATHO CTUMyJuMpaHeTo Ha jenara. [lpu
HapylleHus: B HEBPOMOTOPHOTO pa3BUTHE Ipu Oedera
TEpaneBTHYHUTE PE3YJITaTH ca Mo-100pH B CpaBHEHHUE C
TE3W TIPH IO-TOJIEMHTE Jiella, Thii KaTo BCe OIle HE ca
(¢uKCHpaHW TATOJOTHYHA MOTOPHUKA W 3aMECTHUTCITHU
neurarenau monenu (Vojta V., 1988, 1974, 1976, 1981,
1984). KwpmadeckusaT mepuoj Ha JETETO € MEpUo] Ha
MHOTO MHTEH3MBHO Pa3BUTHE Ha MO3bKAa U CUCTEMHTE B
opranusma (Shonkoft, 2010).

MHoro BaXHO € Ja ce MpocieasBa Pa3BUTHETO
Ipe3 MbpBaTa roJInHa OT KUBOTA Ha JIETETO, Thil KaTO aKo
ca HaJIMIIe HIKOU PUCKOBE 3a Pa3BUTUETO, OM MOTIIO Ja ce
n30erHar Bb3MOXHHU HEOIAronpUsTHU MOCIIETUIH.

Mo3bKBT € H3KIIYUTETHO TMOJATIMB  Ha
BB3JICHCTBUSA TMpe3 KbpMauecKkaTta BB3pPacCT, IOpaau
HEBPOIUIACTHYHOCTTAa U € B CHhCTOSHUE J1a KOMIICHCHpA
npoOieMH, KOraTo ce MOJAMNOMOTHE C MOJIXOJsIIa
WHTEPBEHIIHSL.

OcHoBHa 3a/aua B neauaTpruvHaTa
KUHE3UTepanusi € Ja ce€ JOCTUTHE ONTHMAlHO WIIN
HOpPMAaJHO pa3BUTHE Ha JeTeTo. ToBa M3MCKBa Ja ce



[I03HABAaT  €TalMUTe Ha Pa3BUTHETO U MUHUMAJIHUTE
OTKJIOHEHUS] B HEBPOMOTOPHOTO Pa3BUTHE.

N3yuaBaHeTo U OLICHSBAHETO HA HAPYIIECHUS IIPE3
II'bpBaTa roJiMHa OT Pa3BUTHUETO Ha JETETO € BaXKHO, 3a J1a
ObJaT pa3KpUTU HABPEME OTKJIOHEHMSI B HEBPOMOTOPHO
pazButue. llenta e ga He ce MPONMyCHE MHOTO BaKeH
MepHOJ] OT Pa3BUTHETO Ha LIEHTpAJHATa HEPBHA CHCTEMA
/ITHC/, a uMeHHO KbpMaueckarta Bb3pacT. B To3u nepuoj
MO3BKBT Ha JIETETO € BCE OIlle MOJUEPTAHO IIJIaCTUYEH U
1o-100pe ce npucnocoo6siBa KbM BBHIIIHU Bb3/IEHCTBUS U
MaHUITyJali. XapakTepHa OCOOEHOCT Ha MO3bKa €
HEropara CIIOCOOHOCT Ja Bb3IpUeMa U Jia ce Ipuyyana.
Ta3u HeroBa cmocoOHOCT € TOJKOBa TUIMYHA, Y€ JaBa
BB3MOXHOCT JIa C€ MpaBH MPOrHO3a B 3aBUCUMOCT OT
3penocrra Ha [THC u oT peakuuute cnpsiMo CTUMYIIHTE
Ha OKOJIHAaTa cpeja.

[IpoyuBanus BBB Bpb3Ka C H3MOJI3BAHETO Ha
Bb3MOXXHOCTUTE Ha HE3peNus MO3bK 3a LEIUTe Ha
pexabmiuranusaTa ca MHOro aktyanHu. [IpencraBsHero
Ha JI0Ka3aTeJCTBa 3a OJaronpusTHO Bb3JICHCTBUE BBPXY
HEBPOMOTOPHOTO PAa3BUTUE HA JIETETO B paHEH NEpPUOJ,
O0u pompuHecao 3a obOorarsBaHe Ha TEpPANEBTUYHUTE
MIPaKTUKU.



PABOTHMU XHUITIOTE3HU

1. IIlpu pHCKOBH KbpMaueTa, HAa KOUTO e
NPWIOKEHA KOMOMHHUPAHA KHHe3WTepaneBTUYHA
MeTOoAuKa, ©OM MoOrl0 Ja ce  MOANOMOIHe
OT3BYYaBaHETO HAa TNPUMUTUBHUTE PpedJiekcu H
a0HOPMHOCTTA B MOCTYPAJTHUTE PEeAKIMHU.

2. Ilpn puckoBu KbpMaveTa KOMOMHUpPAHATA
METOIMKA MOKe /1a OKaxe OJIaronpusiTHO BJIMSTHHE
BbPXY CHOHTAHHATA MOTOPHKA.

3. Mexxay [0HOCEHMTEe W HeIOHOCEHHTE
KbpMaueTa OM MOTI.J10 Aa HAMaA CBIIECCTBEHU Pa3/InIud
10 OTHOLIEHME HA HAPYUIEHUSITA B HEBPOMOTOPHOTO
pasButue /cremen Ha IIKC/ B kpas Ha
eKCIepuMeHTAJHUS NepHo.

IEJ Y 3AJJAYUM HA TUCEPTALIMOHHMS TPY [

Hean:

Jla ce mpoyyd BIMSHHUETO Ha KOMOWHHpaHa
KMHE3UTEpalleBTUYHA METOJMKAa Ipd KbpMaudeTa C
HapyIIEeHHUs] B HEBPOMOTOPHOTO Pa3BUTHE.

3agauM HA IPOYYBAHETO:

1. Ma ce cp3mane coOCTBEHa KHWHE3WTEpareBTHYHA
METOJMKa, KOSITO BKJIIOYBA eleMeHTH OoT Boilita
TepanusTa, MeToaukara Ha I7neHH J[loman u
KoHIemnusaTa Ha boobar.



KunesutepaneBtuynara  Meroauka Ja  ce
IIPWIOKH BBPXY KbpMadeTra C HapylIeHUS B
HEBPOMOTOPHOTO pa3BUTHE 3a mepuos OT 12
Mecena.

Ha ce mpocnemat e(eKkTuTe MO TOKa3aTeIuTe
NPUMHUTUBHU peQIIeKCH, MOCTYypalHH peakluH,
CIIOHTaHHa MOTOpPHKa IpE3 CKCICPUMCHTAIHUA
MIEPUOI.

Jla ce yctaHoBHM edekTa BbpPXy pa3BUTHETO Ha
KbpMaueTaTa MO OIpe/eJeHUTe I[oKazaTeian 3a
nepuoja Ha HaOJIOAEHHWE, KaTo C€ HalpaBu
CpaBHEHME MEX/y IOHOCEHUTE U HEJIOHOCEHUTE.
Jla ce mpoyuyn AMHAMHUKAaTa Ha TPUMUTUBHUTE
pediiekcu MpU PUCKOBU KbpMaueTa M Ja ce
HampaBU CpaBHEHUE MEXIy [OHOCEHHUTE U
HEJIOHOCEHUTE.

Jla ce mpoyyn AMHaMUKaTa Ha IMOCTypajHaTa
PEaKTUBHOCT U J]a C€ HAIIPaBU CPABHEHUE MEKIY
JOHOCEHUTE U HEJJOHOCEHUTE KbpMaueTa.

Jla ce mnpoyus [AMHAMUKaTa Ha CIOHTAaHHATa
MOTOpHKa TP PUCKOBU KbpMaueTa M Ja ce
HampaBU CpaBHEHUE MEXIy [OHOCEHUTE U
HEJIOHOCEHUTE.

Jla ce HampaBsT KOHKPETHH M3BOOM U Ja ce
0000IIAT NOTY4YEHUTE Pe3yATaTH.

Jla ce HampaBsT IpenopbkU BBB BpbB3KA C
MPAKTUYECKOTO pUI0KEHUE Ha
KHHE3UTepaneBTHYHATa METOIMKA.



KOHTUHI'EHT 1 OPTAHU3ALIUA HA
N3CJIEIBAHETO

KonTunrentsT BriItouBa 40 puCKOBH KbpMayeTa,
C  HapymeHus B  HEBPOMOTOPHOTO  pa3BUTHE.
Pasmpenenienn ca B jaBe rpynu — jgoHocenu /20/ u
nemoHocenu /20/ u ca koutunrent Ha ,, MLIJITIP “, Ctyn.
rpan, Codus.

OcHoBeH kpuTepuit mpu mnogdopa  Oemre
KbpMadeTaTa Jia ca ¢ HayaliHa jauarsosa:. ,,lleHTpanHo
kopauHanuoHuo cwmymienune (IIKC)“ I™ cremen /1-3
abHOpMHHU TocTypanHu peakiuu */ u I[P crenen /4-5
AOHOPMHHM TIOCTYPAJTHU PEAKIIUU **/, IO TMarHocTHYHaTa
cxeMma Ha Baryias Boiira.

Pa:mpezle.rlel-me Ha KbBpMaueTaTra Ha
AOHOCEHHM H HEJOHOCCHH

50,009 (206p.) '/
\/ I" 50,00% (200p.)
- H.

@ur.1.Pa3npenenenre Ha KbpMayeTa Ha
JIOHOCEHU U HEJIOHOCEHU

IIpy  mBpBOTO  HM3CIEABaHE  JIOHOCEHUTE
KbpMaueTa ca ¢ KaJIeHJapHa Bb3pacT CpeHO 3 Mecena u
5 nHU, HEJOHOCEHUTE — 3 Mecela U 3 JHU /KOpUTHpaHa
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BB3pact/. Hawannata xanenmapHara

HEJIOHOCEHUTE € CPEAHO 5 Mecela v S5 THHU.

Bb3pacT Ha

Pasnpenenennero Ha KbpMaveTaTa Mo CTENEH Ha
HKC e mpeacraseno B Tabm.1.

Tabnuna 1.Pa3npenenenre Ha KkbpMayeTara o CTENEH Ha
LKC

I crenen na | II crenmen Ha O6mo
Kbpmauera IKC * IKC **
bp. % bp. % bp. %
JoHocenn 12 30 8 20 20 50
Henonoceun 12 30 8 20 20 50
06110 24 60 16 40 40 100

HeBpoMoTOopHOTO pa3BuTHE ce u3ciensa 4 mbTu
3a 12 mecedueHn mnepuoa. HawanHoTo wu3cienBane € B
Hayajotro Ha 3™ wMecen /3 MeceuyHa BB3pacT Ha
kbpMaueTo/. MaTepBanbT Mexay 2™ u 37 uscneaBane e
3 mecena. MaTepBanrsT Mexay 37° u 4™ uzcnensane e 6
Mecena. KpallHOTO u3cnenBaHe € B Hayayioto Ha 15™
Mecery /15 meceuna Bb3pact Ha kbpmaueTo/ /Cxema 1/.

Hauano
H3Cae1Bane

Bropo
H3cae/1Bane

Tpeto
H3Cae/1Bane

Kpaiino
H3C/e/1BaHe

[TspBH TpIMECTD Bropu tpvectp Tperu TpvECTBD YeTBLpTH TPIMECTD

Cxema 1.Cxema 3a opranusanusi Ha U3CJI€JBAHETO
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INOKA3ATEJIA 3A HABJIIOJJEHUE

3a omeHka Ha e€(EKTHBHOCTTa OT INPUIIOXKEHATa
KOMOMHHUpaHa KHHE3UTEpaneBTUUHA METOJIUKa
U3II0JI3BAXME CJIETHUTE NOKA3aTEIH:

3a HapyIlIeHHs] B HEBPOMOTOPHOTO Pa3BUTHE

* Ilpumumuenu pegnexcu - 13 HeoHaTaaHu, 5
opodanuanuu peakiuu u myckyier touyc (Vojta
V.,1988);

* Ilocmypannu peaxyuu /[IP/ — 7 /no Boiita/
(Vojta V.,1997);

3a mpocrnensBaHe Ha IBUTATEITHOTO Pa3BUTHE
Ha KbpPMA4eTO
*  Cnoumanna momopuxa /CM/

Tect 3a wm3MepBaHe Ha TrpyOM MOTOPHHU
¢byaxkuun  /UI'M®P/,  (Russell D.,2000) - 69
JIBUTATEIIHU YMCHUSI.

Crarucruueckn meroam: Yecmomen awnanus,
MpoBEpKa Ha XUMOTE3U - t-kpumepuii Ha YunkokcvH U
t-kpumepuii na Cmioowvnm. [IpoBepkH Ha XHUIOTE3M 3a
3HAYUMOCT U-mecm Ha Man Yumnu.
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COBCTBEHA KMHE3UTEPAIIEBTUYHA
METOIUKA

[Tpu BCHYKHU W3CIIeIBAaHU KbpMayeTa
NPUIOKUXME  KOMOMHHpaHa  KUHE3WTEpaneBTUYHA
METOJIMKA, U3rpajiecHa Bb3 OCHOBA HAa TPU METOJUKH OT
HeBpoOpa3BoWHaTa KuHe3uTepanus /Ha Bammas Boiira,
b.bo6ar u I'menn Jomawn/.

Ilen na kunezumepanuama :

[IpeononsBane Ha HapylIeHUsATa B
HEBPOMOTOPHOTO pa3BUTHE Ha Jela B KbpMmadeckaTa
BB3pacT M HaMaJiIBaHE Ha pHCKAa OT JBHUraTEIHHU
HapyIICHHUS.

3adauu Ha Kunezumepanuamd :

1. Ort3ByuaBaHe HAa MPUMUTUBHUTE PEIICKCH;
2. Tlotuckane Ha nepcucTupamm pediekcu,
3. Or3ByuaBaHe Ha aOHOPMHHUTE MOCTYpallHU

peaKuuu;

4. Pa3BuTHE Ha CIIOHTAaHHATA MOTOPHKA,

5. Jlocturane Ha nepuoauTe 3a [OsBaTa Ha
CbOTBETHHU JBUraTEIHU YMEHHs Ha KbpPMaveTo;

6. Pa3BuTHe Ha MpaBUIHA CEH30MOTOPHUKA;

7. HopmanusupaHe Ha MyCKYJIHUSI TOHYC;

8. Kopurupane Ha HepaBUIIHUTE TEJIECHU TO3H;

9. UsrpaxkpaHe Ha NpaBUJIHA CXeMa Ha TAJIOTO U
OpHEHTAIMS B IPOCTPAHCTBOTO;

10. braronpusiTHo BB3/IEICTBUE BBPXY

IICUXOCMOIIMOHAIHOTO CHCTOSAHUC.

12



W3rpagenata oT Hac KHUHE3UTEpalneBTHYHA
METO/JMKa  BKJIIOYBA  CJIEJAHUTE  €JIEMEHTH  OT
M3MO0JI3BAHUTE METOIUKHU:

1. PeduiekTopHO CTUMYITHpPaHA JIOKOMOITHS -

,pedrexropHo npuaBmKBane” /MeTon Ha BoliTa/.

2. JloxoMoTOpHHM yrpaskHeHUs 110 JlomaH - mbi3eHe,
oOpblllaHe, Jla3eHEe BBPXY HAKIOHEHA [bCKa,

Mozenupane no Temnbs @eid, BUC C U3MOI3BAHE

Ha MpbUKa, MpecKkayaHe Ha CTHJIOH, XOJEHE IO

CTHJIOA, U JP.

3. PaBHOBECHM W KOPJIWUHAIIMOHHU YIPAXHEHHS /TI0
boGat/ ¢ wu3mon3BaHe Ha TepaneBTUYHA TOTKA

/ronsima HagyBaema Tomnka/ “Swiss-Ball”.

KOMBUHUPAHA KUHE3UTEPAIIEBTUYHA
METOIHUKA

Peghnekmopno cmumynupana n10Komoyus-
Ilpunyunvm na Bouma.

B namara mporpama M3MOJ3BaxMme JBara BUIa
pedaexkTopHO nMpuIBIWKBaHE: peduiekcHO mbi3eHe /PI1/ u
pednexcuo obpoiane /PO/.

Ot Peghnexcnomo nwvnzene w3INOI3BaAXME €IHO

yIpa>KHEHHE.
CrannmaptHaTa  HO3MIMA  C  aKTUBUpaHE
€IHOBPEMEHHO Ha JIB€ IIyCKOBM 30HU - MEIUAJICH

eMUKOHJIUI Ha XyMmepyc /epic.medialis humeri/ wu
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JIaTCpaIHuA H3PACTbK Ha II€THaTa KOCT
/proc.lat.tub.calcaneil.

Cunmka 1. PednekcHo mbii3eHe - akTUBHPAHE 10
kopem /1*° ynpaknenue/

Om Pegpnexcnomo oopvuyane n3roa3Baxme JI8e
yIpaXHEHUS:
e IInpgBa (asa - akruBupane 1mo rpb0. AKTUBHUpaHE
Ha TpbIHATa 30HAa MeXAy 6-7 wmm 7-8 pedpo.
KomOunupa ce ¢ myckoBa 30Ha proc.mastoideus.

oA T D ey R S VL - s B

Cuumka 2. ITepBa ¢asa Ha pediekcHO 0OpblaHe
- aKTHBHUpaHe 10 rpb06 /2P° ynpakHenune/
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e Bropa ¢aza - akTuBHpaHe OT CTpaHUYEH JIET.
WznomBaxme KOMOMHAIMATA OT JBETE IIYCKOBH
30HH — Scapula/margo med./ u spina iliaca anterior
superior.

Cammka 3. PO BTOpa (aza - akTUBUpaHE OT
crpanuueH Jjier /37 ynpaskHenue/

Ynpasicnenua no memooa na I'nenn /loman

B pasznuuHuTe mepuoaM Ha  MPOYUBAHETO
M3MO0JI3BaxXMe U 100aBsSXMe HOBH YIIPAXKHEHUS [0 METO1a
Ha JlomMaH, Tbi Karo KbpMauyeTo IMpH pacTeka u
Pa3BUTHETO HAATPAXKIA HOBU BUTATEITHU YMEHHUS U Ce
pa3BHBa CIIOHTAHHATAa MOTOPHKA.

Om nwpeus 0o emopusa nepuod /om 3™ 0o
6" meceu/

* IIba3eHe 110 HAKIOHEHA OBHCKA , KOATO € 4acCT OT
Cbhb3J1a/ICHA OT HAC KOHCTPYKI U
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1 A
Cuumka 4. [Ibi13eHe Mo 1bCKa ¢ HAKJIOH HAA0Ty

* OOpbImaHe 1O HAKJIOHEHA JIbCKAa /OT TPHO IO
KOpEM 1 OT KOPEeM I10 TpB0/

Caumka 5. O6pbIaHe 1o IbCKa ¢ HAKIOH
HAI0JTy
Om emopua 00 mpemusn nepuoo /om 6™ 0o
9™mut yeceu/

*  VYmopaxHenus 3a mMoaenupane no Temnbin Dei,
npeacTaBeHu Ha ¢ur.l u 2.

,»KpBCTOCAaHO MOJIenpaHe
»XOMOJIaTEpAIHO MOJeInpaHe
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®wur.2 . Kpbscrocano ®wur.3. XomonaTepaiHo
MO/IeTHpaHe MO/JIeTAPaHe

*  VYmpaxHeHus C JOCT

CHuMKa 6. CHuMKa 7. CuaumMKa 8. Buc

Crumynupane Ha CaMOCTOSITEITHO Ha JIOCTa
3aXBallaHETO 3a 3axBallaHe Ha JIOCTa
nocta oT 3™ Mecerr | BHUC 0T 4™ Mecell
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* KobMm ympaxHeHusTa 3a WBI3CHE J100aBHXME
yOpaxHeHuss ¢ Ja3deHe. [Ilpu HOpMaIHOTO
JBUTATEITHO Pa3BUTHE TOBA C€ CIydBa B IEpPHOJA
ot 7" mo 9™ mecem.

Cunmka 10. JIazene Cuunmka 11. JIazene
CamMoCTOsITEITHO 10 XOPHU30HTATHA Ha 10J1a

JIa3€He MO JIbCKA C CcThI0a

HAKJIOH Harope

Om mpemus 00 uemevpmusn nepuoo /om 9™ oo 15™"**
Mmeceu/

B 1031 nepuos no6aBuxme orie 3 ynpakHeHus 1o
metonaa 'menn Jloman. M3non3Baxme ch3aaeHara OT HacC
KOHCTPYKIIUSl  /XOpM30HTajdHa CThJI0a U  CThIOA
TPUT'BJIHUK, KOUTO MOXE Ja C€ H3I0JI3BaT B
koMmOuHaru/. [lpucmnocoOnenusita ca croBaeMu U ca
MIPUJIOKMMHU B IOMAIITHU YCJIOBHSL.
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Caumka 12. Cunmka 13. M3npaBsae  Caumka 14. Xonene
[IpemunaBane Ha CTHJI0a TPUBI'BIHUK € BHC IO CTHJIOA

10 XOpHU30HTAJIHAa

cThiI0a

Hespopas3eoiino neuenue no konuyenyuama na booam

Benuky ynpakHEHUsI ce M3ITBJIHSBAT BBHPXY
MOJBIKHA OIOpa /TepameBTHYHA  TOMKa/, KOETO
CTUMYJIMpA MOCTypalHaTa PEaKTUBHOCT U JIBUTaTEIHUS
koutpos (Shumway-Cook, A. Woollacott, 2001).

PaBHoBecHute u KOPpAMHAIIMOHHUTE YIIPAXXHCHUSA

Morart ga 6’]5,[[3T MO,[[I/I(I)I/II_II/IpaHI/I IO MOoAXO A1l HAYMH 3a
BCSAKO KbpMauc.
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1. YnpaxHeHusi mo Kopem

\

Caumka 15. Canmka 16. Ymp. 3a Canmka 17. Yrp.
VYmp. 3a MPEeIMHUITHUYHA/ITTAaHHA 3a JyITaHHA OTI0pa
MpOTSTaHe oropa

Ha pBIETe

Harpesn 3a

oropa

2. YpaskHeHHUsI OT KOC CeJeXkK M celesk

Cuumka 18. Ymp. 3a Cuumka 19. Ymp. 3a noctypaiien
M3MpPaBsIHE OT JIET JI0 CEAEK KOHTPOJI U PaBHOBECHHU PEaKLUU
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PE3YJITATU U AHAJIN3

Junamuka Ha npumumueHume pegpiexcu npu
00HOCeHume Kvpmavema

Ot 18™ pannu peduiekca W MYCKYJIHHS TOHYC
CTATUCTUYECKH JIOCTOBEpHU pa3iauuus 3a ,HopMma’
/yBennyeHue Ha OpOAT U MPOLIEHTA IOHOCEHH KbpMaueTa
B HopMa/ mMa mpu 8 pedrekca W CTaTUCTHYECKH
JOCTOBEPHO  MOJOOpeHHe  /HopManu3upaHe/ 1O
OTHOIIIEHWE Ha MYCKYJHHUS TOHYC. YBEIMYaBaHETO Ha
KbpMaueraTa /Opoi, MpOLEHT/ ¢ HOPMAajJHU pPaHHU
pednexcu mpu KpaHOTO HM3CIEABAaHE € JOCTOBEPHO 3a
ciegHuTe pediekcu: CThIajleH eKCTEH30PEH, JUIaHEH
XBaTaTeJeH, CThIAJIeH XBaTaTelieH, CyInpamyOnyeH,
KpPBCTAT €KCTEH30PEH, OMOPEH €KCTEH30PEH, aCaHbOPEH,
pednekc Ha 3aBBpTaHE.

Haii-ronssma mocroBeproct /P<99,9%/ uma 3a
MYCKYJIHUSI TOHYC U peduiekca CThIAJIEH EKCTEH30PEH
/durypu 4 u 5/.

Myckyaen Tonyc CTBIANeH eKCTeH30pen
244 T v M -
20 4 20 - 19(95%)

16(80%)
16 14(70%) 16 -
12(60%)

8(40%)

12 4 12 -

8 6(30%) 8-
4020%)

4 4 1(5%)

Hauano ma mcresane Kpaii na mscepagero Hauato na m3c1e1Bane Kpaii 5 mscienBaseTo
B HOpMA TATONOTHIHA B HOMA IATOTOTHYHA

*PayamkaTa MekTy 1 0 4 mcte1sane P <09,9%/ *PasTHRATa Me&TY | B 4 3cTenpane /P <09.9%/

@ur.4. Myckynen Tonyc  @ur.5.CTbaneH eKCTeH30peH
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ITpu Octananute 7 peduiekca pa3audusiTa ca ChIIo
noctoBepan  /P<95%/. Pednekcure ca:

CTBIIAJICH XBaTaTCJICH,

JUTaHEH
XBaTaTeJICH, CyIpanyOnyeH,
KpPBCTAT EKCTEH30PEH, OMOPEH EKCTEH30PEH, ACAHChOPEH

u pedriekc Ha 3aBbpTaHe /ur.6-12/.

Jl‘lﬂ]lel{ XBararejicH Crhnajien XxBararesien
A u
» 20 (100%) " 195%)

16 (80%)
16 - 16
11(55%
- 2 ¢ “9 (45%)
8 8
4(20%)
¢ 0(0%) “ 1%
0 0
Hauato Ka E3cTeIBARE Kpait Ha m3cI1e1BaRETO Hauato Ka E3cTeIBARE Kpait Ha m3cI1e1BaRETO
B HOPMA TATONOTHYHA B HOPMA TATONOTHYHA
*Pasamkara MexTy 1 14 mcaetsane P <95%/ *Pasamkara MexTy 1 14 mcaetsane P <95%/

®wur.6./lmanen xBarareineH Our.7.CThIIalicH XBaTaTeIeH

Cynpany6isen Kpnerar excremsopen

2 : : -

0 20(100%) 0l 1903%)

15(75%)
16 13(63%) 16
2 -
7(35%)

8- 8- S(25%)

4 0% 4- 15%)

0 0

Hamano £a mc1emBane Kpait 52 mcIeTBaReT0 Hagato Ba E3xcTeaEe Kpaii Ba mc1eBaneTo
B HOpMA TATOTOTHYHA B HOpMA TIATOIOTHYHA

*Pa3IHEATA Me&TY 1 H 4 B3cTe1Bane P <05%/ *PasaHkata MexTy 1 H 4 mcaesane P <950/

@ur.8.Cymnpanyondex @®ur.9.KpbcTaT eKCTEH30peH
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Onopen excrensopen Acancnopen
Ay -
A 19(95%) 20(100%)
" 15(75%) ] 16(80%)
16+ 373
2 -

81 SEs%) 8 4(20%)
4 16%) 1 0(0%)

Haato 5a m3cTeTBaHe Kpait Ba E3CTeTBAHCTO Hauano Ba mcnepane Kpait Ba m3cre18ageTo
B HOMA TATOTOTHTER BHOPMA IATOTIOTEHA

*PavIHRATA Me&1Y 1 H 4 m3cTensane P <054/ *PasIHKATA MeXTY 1 H 4 m3ceTBane P <05%/

®ur.10.0nopen ekcrenzopen  dur.11.AcanbopeH

Pediexc Ha 3aBbpTaHe
20(100%)

16(80%)

4(20%)

0(0%)

Hauamo Ha m3cIeABaHe Kpaii Ha H3cIe0BaHETO
B HOpMA IIATONOTHYHA

*Pazmmkara mexay 1 u 4 u3caensane /P <0500/

®ur.12.Pednekc Ha 3aBbpTaHe

Junamuxa na npumumusnume peghiexcu npu
HeO0OHOCeHUume KbpMmauema

3a 7 peduiekca MMa JIOCTOBEPHO MOA00peHue
/HopManu3upane/. JlocToBepHO € momoOpeHueTro Ha
MYCKYJTHHUS TOHYC. YBEIMYaBaHETO Ha KbpMadeTara
/Opo#, TpOIEHT/ ¢ HOPMadHH paHHU pedIieKCH MpU
KpallHOTO W3CleIBaHEe € JIOCTOBEPHO 3a CIIEJAHUTE
pediiekcH: IIaHeH eKCTeH30pPEeH, CThIIaJeH eKCTEH30PEH,
cympamyOWueH,  KpbCTaT  €KCTEH30peH,  JUIaHeH
xBatareneH, peduiekc Ha [ananT, pediekc Ha 3aBbpTaHe.
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Haii-ronsima  mocroBeproct /P<99,9%/ uma 3a
MYCKYJIHHST TOHYC M Pe(ICKCUTE IJTaHCH CKCTEH30PEH,
CTBIIAJICH  EKCTEH30PEH,  CyNpamyOWdYeH, KpPbCTaT
ekcreH3opeH /¢ur.13-17/.

MyCK’yI[EI{ TOHYC ,]l.lIaHEH EKCTeH30peH

2] 24
20 19 (95%) 20 20(100%)

16 16
12 10(50%) 10(50%) 12 u ts‘“')g 5%

8 8

4 4

1(5%) 00%)
0 0 —
Hauano Ha H3cTeBane Kpait Ha H3cTeapaneTo Havwano Ha m3crenBane Kpaii Ha mcrepasero
B HOpMA TATOTOrHYHA B HOPMA IMATOIONTHA
*PasaukaTa Meaay 1 4 micaeasane /P <0990/ *Pasankara vekay 1 1 4 m3caenBane P <99,9%/

®ur.13.Myckynen Tonyc @wur.14./[maHeH eKCTeH30peH

Crenanen €KCTEH30pEH Cynpam'ﬁlmen
4 u ’
20 - 19(85%) 20 20(100%)
16 16

n 12(60%)
- 106 o) 12 4
8(40%)
8 8
41 16%) H 00%)
0 0
Hagano #a m3cTemBane Kpaii 52 mcreTBaneTo Havano Ba m3cieBane Kpaii Ba m3c1e8aneTo
BHOPMA TATOTOrHYHA B HOpMA IATOTOTHIEA
*Pa3IHKRATA MEATY 1 H 4 H3c1e1Bane/P <99,9%/ *Pa3aHkaTa MeRTY 1 H 4 E3cae1Bane P <99,9%/

@ur.15.Crpnanen excrenzopen Pur.16.Cynpanyouuex

KpbeTar eKkcTeH3opeH
24
20(100%)
20
16 12 (60%)
12
8 (40%)
8
4
0(0%)
0
Hauazno Ha u3crepane Kpaii #a wiciepaneTo
B HOpMa MATOJOIHYHA
*Pasaukara Mexay 1 1 4 wicaeasane /P <99,9%/

@ur.17.KpbcTar €eKCTeH30peH
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[Tpu ocrananute 3 pediekca pa3IuuusaTa ca ChIIo
noctoBepun  /P<95%/. Pednekcure ca:  yiaHeH

xBarareseH, pediekc Ha ['ananT u pediekc Ha 3aBbpTaHe
/pur.18-20/.

AnaneH xparateien Pednexc na Tanant
24 24
20(100%) 20(100%)
20 - 20
16 - 16 - 15(75%)
i 11(55%) .
2 9(45%) 2
§ 81 3(25%)
4- 44
0(0%) 0(0%)
0 1]
Hagano ma mcie8ane Kpaii B2 mcie8aneTo Hauato Ea mcTeTBane Kpait 5a E3cTeBaBeTO
B HOPMA TATONOrHYEA B HOPMa TATOTOTHIE]
*Paikara Mex1y 1 0 4 m3cae1sane/P <05%/ *Pasmkara Me&1y | £ 4 m3caesane P <95%/

®wur.18.Inanen xBararenen @wur.19.Pednexc na ['anant

Peduiexc Ha 3aBbpTane
24 -
20(100%)
bl
x 16(80%)
16 -
12
s 4
4(20%)
4 4
0(0%)
0
Hauano ra H3c1e1BaRE Kpait Ha m3c1e1BaRETO
B HOPMA IIATOTOTHYEA
*PasamkaTa Me&1y 1 0 4 m3caesane/P <954/

®ur.20.Pedrnexc Ha 3aBbpTaHE
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Cpasnenue Ha npumumusHume pegaekcu npu
HAYAIHOMO U KPATHOMO U3C1e06aHe Medcoy OOHOCEHU
U HEOOHOCEHU Kbpmauema

Hsama cpuiectBeHu pasnuuust Opu BcUuku 17
pednekca /P>95%/. Camo mpu cThIaJeH XBaTaTEICH U
JUTaHEH EeKCTEH30PEH MMa JOCTOBEPHA pa3linKa MEXIy
rpynute /P<95%/. Ilpu nnaHHUS e€KCTEH30peH pediekc
JOCTOBEpHATa pasiiKa € T[opaagd ToBa, 4Ye IpH
JOHOCEHUTE pediexkchbT HE ce HU3Cie/ABa, JI0KaTo Mpu
HEJIOHOCEHUTE ce u3cienna 3a poaenure npeau 32 I'C.

3a MYCKyJTHHS TOHYC IOCTOBEPHO TOAO0OpEHHE
/HOpManu3upaHe/ UMa MPU JOHOCEHUTE M HEJJOHOCEHUTE
KbpMadera. [IpaBu BIievaTIieHUE pa3imKaTa B IPOMEHUTE
Ha TOHYyCa NpH JBeTe rpynd. JJoHOCeHUTEe KbpMmaueTa ¢
,IIaTOJIOTUsI” Cca C XHUIIOTOHYC, JOKAaTO TIOBEYETO
HEJIOHOCEHH Ca C XHIIEPTOHYC.

Pe3ynmamu 3a nocmypannume peakyuu

Ot 7™ moctypallHU peakluHu THpU TOHOCEHHTe
KbpMayeTa CTAaTHCTHYECKH JOCTOBEPHH  pa3JIuKu
/yBenMYaBaHe Ha peaklUuTe B HOpMa/ HUMa IIpH
6 peakuumu. Bucoka craTHcTHYEeCKa JIOCTOBEPHOCT
/P<99,9%/ uma 3a 3 peakuuu: TpakLMOHHA peakIys,
Peakuust Ha Jlannay u Peakius Ha BoiiTa /¢ur.21-23/.
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Tpaxuuonna peakuns Peaxuus Jlanpay

20 - 19.(95%) 20 - 19.95%)
16(30%)
16 - 16
12(60%)
12- 12
8(40%)
S 4
4(20%)
4
1(5%) L(5%)
0 0
Hawano ua m3c1eIBane Kpait 5a mc1eBaneTo Hawano Ha w3cTeBARE Kpaif 5a m3c1e1BageTO
B HOPMA TaT0IOrHIHA B HOPMA TATONOTHTHA
*PasTikata Mea1y 1 54 metesane/P <99,9%/ *PaviHRaTa Me&Ty 10 4 m3c1e18aHe P <00,9%/

@ur.21. TpakuronHa peakuus Our.22.Peakius Ha

Jlannay

Peakuns na Boiita

20 - 18(90%)

16 - 14(70%)

12 4

8- 6(300%)

44 2(10%)

0

Hauato Ha mcieIBaHe Kpaii 5a H3CTI2IBAHETO
B HOMA T4TOTOrHTHA
*Pa3IHRATA Me&TY 1 0 4 B3cTe1Bane P <99,9%/

®ur.23.Peaknus Ha Boiita

C mo-majka CTaTUCTUYECKAa JIOCTOBEPHOCT
/P<95%/ ca: XopuszonTanna peakius Ha Komuc, Peaxiust

Ha Ilaiinep M30ept, Beprukamna peakmuss Ha Komuc
/ur.24-26/.
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Xopuzontaina peakuus na Peaxuus na [aiimsp u W3oepr
%, Konme 0, BEst)
20(100%)
20 - 16 -
16 -
12(60%) 127 100s00) 10650%
12-
8(40%) 8
B 4
1
4 0(0%) 1(3%)
0 0
Hagano Ha H3cTeaBane Kpaii 5a mciesanero Hava1o Ba mc1eBage Kpaif a E3C161BaHET0
B EOPMA TATOTIOTHYE] BHOpMA TIATOT0TEIEA
*Pas1ukata Me&ay 1 i 4 mscae1sane/P<05%/ *Pasamkara MexTy 18 4 meaensane P <95%/
®ur.24. XopuzonTanna peakius dur.25.Peakius Ha
Ha Komuc [Taitrep U36epT

Beprukanna peakuns va Koine

20(100%)

12(60%)

8(40%)

0(0%)

Hagano Ha m3cneasane Kpaii Ha m3cIe1BaReTO
BHOPMA TATONOTHTH

*PavTmkata MexTy 1 1 4 m3caesane/P <05%/

®ur.26.Beprukanna peakuus Ha Konuc

Ot 7™ mocTypallHM peakUud MpH HEJOHOCEHHTe
KbpMayeTa CTAaTHCTHYECKH JOCTOBEPHH  pa3JIUKU
/yBeMYaBaHe Ha peakUMUTe B HOpMa/ MMa HpU S
peakuuu.  Bucoka  cratucTHuyecka  JIOCTOBEPHOCT
/P< 99,9%/ uma 3a 3 peakuuu : TpaklIHOHHA peakIys,
Peaxuus Ha Jlannay u Peakrus Ha Boiita /¢ur.27-29/.
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Tpaknuonna peakuns Peaxuus Janay
2 18(30%) 18(90%) 204 18(90%)
16 - 16
12 - - 11(55%)
9(45%)
8 8
4 2am 210%) 4 2(10%)
0 0
Hauano ka m3cneaBane Kpaif Ba m3creBaRETO Hawano Ba mcneTBage Kpaif B2 H3CTeTBAHETO
B EODMA TATO0rHIEA B HOPMA TIATOOTHYHA
*Pa3HRATA MeRTY 1 B4 H3cae1sane P <09,9%/ *PasTHKATA Me&IY 1 H 4 H3cTeaBane/P <09,9%/

@®ur.27. Tpakiuuonna peakuuss  dur.28.Peaknus Ha

Jlannay
Peaxuus na Boiita
20 18 (90%)
16
13 (65%)
12
8 7(35%)
4 2 (10%)
0~
Havano Ha H3cIe1Bane Kpait Ha H3cneIBaHETO
B HOpMa TaTOJIOTHYHA
*PasHKaTa Mex1y 1 0 4 H3c1e1BaHe /P <99,9%/

dur.29.Peakus na Boiita

C nmo-manka CTaTUCTUYECKAa JIOCTOBEPHOCT
/P<95%/ ca: XopuzonTanna peakius Ha Komuc, Peakuus
Ha [Taiinsp U30ept /ur.30-31/.
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Xopuzoutanna peakuus na Peaxuus Ha Ilaiinsp n H3bepr

20 7 Komne 1500 20 19(95%)

16+ 14¢0%) 16 1

12 (60%)
12 12
8(40%)
8- 6(30%) §
4 2(10%) 4]
1(5%)
0 0
Hauano na m3c1eIBane Kpaii na m3c1eIBaHETO Hagano 5a meiesane Kpaii 5a mc1e1BaneTo
B HOPMA IATOIOTHYHA B HOPMA IIATOIOTHYHA
*Pa3IHKaTa Me&TY 1§ 4 H3cTeaBane P <95%/ *PasaEkara Mex1y 1 6 4 m3caensage /P <05%/

®wur.30.XopuszoHrtanna peakuus dur.31.Peaknus Ha
Ha Komuc [Taitrep U36epT

Cpasnenue Hna nocmypannume  peakyuu  npu
HAYAIHOMO U KPAUHOMO U3cj1e08ane mexicoy 0OHOCEeHU
U HeOOHOCeHU KbpMauema

Hsama noctoBepHu paziuuus npu 6 moctypaiHu
peakuuu /P>95%/. Camo mpu BepTHKaIHATa peakius Ha
Konuc wuma 1octoBepHa paszinuka MexAy TpyHnuTe
/P<95%/. OOscHsiBaMe Ta3u pas3lidka C TOBa, Y€ IMpU
HEJOHOCEHUTE KbpMauyeTa BEpTHKAJHATA pEakius Ha
Komuc e B maronoruss mpu 6 OT TAX, KaKTO MpuU
HAYalHOTO, TaKa ¥ IPU KPaHOTO U3CJIe/IBaHe, T.€ JIUIICBA
MIPOMSIHA.
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Yecmomno paznpeoeneHue Ha Kbpmavemama
/OOHOCEHU U HEOOHOCEeHU/ 6 OmoeIHuUme U3C1e06anHul
/om 1°°° 00 4™°/ 6 3asucumocm om cmenenma na I[KC

YecTOTHOTO pasmpesiesieHHe Ha JOHOCEHHTe KbpMadeTa
e mpencTaBeHo Ha (urypu 32-35.

Crenen Ha LIKC I n3cieaBane

40% (86p.)

60% (126p.)

m [IppBa crenen Ha [IKC ®Bropa crenen Ha [IKC

®wur.32.PaznpeneneHre Ha TOHOCEHUTE
KbpMaueTa B 3aBUCHUMOCT OT cteneHnTa Ha [[KC - 1™®°
nsciaensane /3™ mecen/

Crenen na HKC II uzcaenBane
10% (26p.)

—_—

.55% (116p.)

m]Ippea crenen Ha LIKC ™ Bropa crenen Ha LIKC
Hopma

35% (76p.)

®ur.33.Pa3npenenenue Ha JOHOCEHUTE
KbpMayeTa B 3aBUCHMOCT oT cteneHTa Ha L[KC - 277°
uscneaBaHe /6™ mecen/
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5% (16p.)

Crenen Ha I[KC III m3cnenBane

30% (66p.)_\

60% (126p.)

5% (16p.)
m1I5pea ctener Ha [KC  WBropa ctenen ma [IKC

B Tpera ctener Ha [IKC M Hopua

®wur.34.PaznpeneneHre Ha TOHOCEHUTE

n3ciaensane /9™ mecen/

Crenen na LIKC IV n3cneasane
5% (16p.)
5% (16p.)

90% (186p.)

B]Ippea creneH Ha IKC  mTpera cremen Ha [TKC
Hopma

®ur.35.PaznpenencHue Ha JOHOCEHUTE

usciensade /15™ mecen/

KbpMadeTa B 3aBUCHMOCT OT cterneHTa Ha [[KC - 3™

KbpMayeTa B 3aBUCHMOCT oT cTeneHTa Ha L[KC - 4™
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YecTOTHOTO  pasmpeiieiieHUe  Ha  HeJOHOCEHHTe
KbpMadera € TpeacTaBeHo Ha ¢urypu 36-39.

Crenen na LIKC I usciensane

40% (86p.)

60% (126p.)

B Ispea crener Ha [[KC W Bropa ctener ma ITKC

®wur.36.PaznpeneneHre Ha HETOHOCEHUTE
KbpMaueTa B 3aBUCHUMOCT OT cteneHnTa Ha [[KC - 17®°
n3ciaensade /3™ mecen/

Crenen na IIKC II u3cneaBane
15% (6p)

25% (56p.)

60% (126p.)

m[Inpea crened Ha [IKC W Bropa ctenes Ha [TKC
Hopma

@ur.37.PaznpenencHue Ha HEJOHOCEHUTE
KbpMayeTa B 3aBUCHMOCT oT cteneHTa Ha L[KC - 277°
uscneaBaHe /6™ mecen/
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Crenen na IKC III m3cnensane

40% (36p.) 45% (96p.)

5% (18p.) 10% (26p.)
B [Ippea crener Ha lIKC W Bropa cemen Ha LIKC
B Tpeta crener va LIKC = Hopma

®wur.38.Paznpenenenre Ha HETOHOCEHUTE
KbpMadeTa B 3aBUCHMOCT OT cterneHTa Ha [[KC - 3™
n3ciaensane /9™ mecen/

Crenen na LIKC IV u3caeaBane
15% (36p)

5% (16p.)

80% (166p.)

B [Inpea crener Ha[[KC W Tpera ctemen Ha I[KC
Hopua

®ur.39.PaznpenencHue Ha HEJOHOCEHUTE
KbpMayeTa B 3aBUCHMOCT oT cTeneHTa Ha L[KC - 4™
uscnensane /15™ mecen/

34



Hunamuxkama na cmenenume na I[KC npu

Kbpmauema /00OHOCEHU U HeOOHOCEeHU/ e npeoCcmasena
Ha guzypa 40.

CpaBHeHHEe MeXKTY TOHOCEHH H
HeJ0HOCeHH B HAYAIOTO U B KPasi HA
H3C/IeIBAHUS IIePHOJ

m J[oHOCRHH

m Henornocernn

O6wo

[1IKC NOKC  TIKC (Kpait I IIKC
(Hauamo Ha  (Hauamo Ha Ha (Kpait Ha
H3CTIEIBAHETO ) H3CIEIBAHETO ) 3¢S ABAHETO ) I3CISABAHETO)

®ur.40.Crenenu Ha [IKC B Hauanoto u kpas Ha

H3CJICABAHCTO IIPU JOHOCEHH U HEJOHOCCHHN KbpMayd€Ta

1 -BOTO

CpaBHsABallKM JaHHUTE OT u 47

H3CJICABaHC IIpU JOHOCCHUTC U HCJOHOCCHUTC KbpMadeTa

YCTAHOBUXME, Y€ HAMA JOCTOBCPHU PA3JINYIHUSL.

OTtbenszBame o-100po pa3BUTHE npu

JOHOCCHHUTC KbpMau€Ta OT HAYAJIHOTO H KpaﬁHOTO
H3CJICABAHC B CPABHCHUC C HCAOHOCCHUTC.

35



Pesynmamu 3a cpyoama momopuka

CpaBuuxme pesynratute /opoit Touku/ ot tecta UMD
MEXKIY nvpeus W emopus nepuoou /A u Al/ npu
JIOHOCEHHTE H HEeIOHOCEHUTe KbpMaueTa /¢ur.41/.

80,00
70,00
60,00
30.00 37,55 40,10
40,00

30,00
2000 13,90 15,30
10,00

JloHOCEeHH HezxoxoceHH

mA mAlL

®ur.41.CpaBHeHHE HA pe3yNITaTUTE /OPOM TOUKH
oT tecta UT'M® mexnay nvpsus u emopus nepuoau /A u
Al/ ipu JOHOCEHHUTE U HETOHOCEHUTE KbpMaueTa

[Ipu  noHOCeHWTE  WMa  CTATHCTHYECKU
JOCTOBEPHO YyBenuueHue Ha Opoar touku /P=99,9%/,
CJICZIOBATEIIHO KbpMaveTaTa ca MPUAO0OWIIH JBHIATEITHUA
YMEHUS, ChOTBETHH 32 Bb3PAcTTa, OT IPHOHO M KOPEMHO
MOJIOXKEHHE, OOpBIIaHE.

HpI/I HEJOHOCCHUTE HMMa CbhIIO CTATHCTHUYCCKU

JOCTOBEPHO yBenuueHue Ha Opoar Touku /P=99,9%/.
[TpunoOwim ca ChOTBETHH JABUTATCITHH YMEHUSI.
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CpaBHuxMe pesynrtature /Opoil TOUKW/ OT Tecra
NTM®D mesncoy emopus u mpemus nepuoou /Al n b/
IIpY IOHOCEHUTE 1 HEIOHOCEHUTe KbpMmaueTta /¢ur.42/.

80,00
70,00
60,00
0 37,5539.80 an,10 #3950
40,00

30,00
20,00

10,00

JloHOCEHH HegoHocenn

AL L D3]

®ur.42.CpaBHeHHE HA pe3yNITaTUTE /OpOit TOUKH
oT Tecta UT'M® mexnay emopus 1 mpemusi NEPUOIN
/Al n B/ mpu MOHOCEHHUTE U HETOHOCEHHUTE KhpMaUueTa

[Ipu JAOHOCEHUTE HE YCTaHOBUXME
CTaTHUCTUYECKU JocToBepHa pasznuka /P=79%/ mo
OTHOIICHHE HAa JBUTATEIHUTE YMEHHs B IMO3UIUHUTE 32
celexa.

[Ipu HemOHOCEHHUTE, 32 pa3uKa OT JOHOCEHHTE,
MMa CTaTUCTHYECKU JIOCTOBepHa paznuka /P=95%/ 3a
JIBUTATEITHUTE YMEHUS B MO3UIIMUTE Ha ceiexa. Moxe 1a
00SICHUM TO3M Pe3yNTaT MpU HEJJOHOCEHUTE KbpMadeTa ¢
MO-UHTEH3UBHOTO WM pa3BUTHE B CpPaBHEHUE C
JIOHOCEHUTE.
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CpaBHuxme pesyaratute /Opoit Touku/ OoT Tecta
UT'M® mexny mpemusa U yuemevpmusa nepuoan /b u
B,I',JI/ p 10HOCEHUTEe W HETOHOCEHHUTE KbhbpMayeTa

/ur.43/.

80,00 73,25
70,00

70,05

60,00

50,00 43,60
39,80

40,00

30,00

20,00

10,00

JloHOCEHH HenoHocenn

ub mo0mo BT JT

®ur.43.CpaBHEeHHE HA pe3ynTaTuTe /Opoit Touku/
oT tecta UT'M® mexay Tpetus u ueTBbpTHs nepuoau /b
u B,I',Jl/ npu noOHOCEHHUTE U HEIOHOCEHUTE KhpMaueTa

W B nBeTe rpymnu AOHOCEHH W HEJOHOCEHW HMa
CTAaTHCTUYCCKH JIOCTOBEPHO YBEIIMUYCHUE HA OPOST TOYKU
/P=99,9%/, xoeto o3HayaBa, Ye KbpMaueTaTa ca
npuaOoOWIM  JIBUTATEIHW  YMEHHS, CBOTBETHH 3a
BB3pACTTa, YCTUPHUOIIOPEH CTOCK, JIa3€HE, IBJIBI CEICK,
KOJICHCH CTOEK M H3IMOJI3BaHE Ha PBIETE, M3IPaBIHE,
CTOEX M Ha4eHKH Ha XoJieHe. Cunutame, 4e TO3U pe3yaTaT
ce AbJHKH Ha CTUMYJIMPAHETO Ha ABUTATETHOTO Pa3BUTHE.
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CpaBauxme pesynrarure ot Tecra UI'M® mexay

nBpeUsA /Havalo Ha U3CIEBAHETO/ U Yemevpmusa /Kpaii

Ha  W3CIEIBAHETO/

IIepuoIn

3a  JOHOCCHHUTC n

HEJIOHOCEHUTE KbpMmadera /¢ur.44/.

80,00
70,00
60,00
50,00
40,00
30,00
20,00

10,00

13,90

73,25

70,05

JloHOCEHH

¥ Havano Ha H3CTEABAHETO

Henmonrocern

B Kpail Ha H3CIeBAHETO

®ur.44.CpaBHeHHE HA PE3YNITATUTE OT TECTA
NT'M® mexay nvpsus /Hadaio Ha U3CIICIBAHETO/ 1

uemevpmus /Kpail Ha U3cieABaHEeTO/ IEPUOAU 3a
JIOHOCEHUTE U HEJJOHOCEHUTE KbpMaueTa

[Tonyuenute pe3ynTaTH IOKa3BaT JOCTOBEPHO
/P=99,9%/ mnomobpeHne Ha JABUraTeIHUTE YMEHWUS,
CHOTBETBAILY HAa BB3PACTTA, IIPH IBETE IPYIU KbpMaUeTa.
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HampaBuxMe mpoBepka Ha XHUIOTE3HTE 32
pasnuuuiTa Ha 27" rpynu /I0HOCEHH U HEJJOHOCEHH/ TIPH
HAYAJTHOTO U KpaiiHoTo n3cnensane /¢ur.45/.

8000 - 73,25
70,00

70,05

60,00
50,00
40,00
30,00
2000 13,9015,30

1000 _ -

1 (Ha9aTHO) H3C/IEBAHE 4 (xpaiiHo) H3CIEIBAHE

B JloHoceErH W HemoHoceHH

@ur.45.TTpoBepka Ha XUIIOTE3UTE 32 Pa3THIUAITA
Ha 27"° rpynu/ JOHOCEHU U HEAOHOCEHU KbpMadeTa/ pu
HAYaJTHOTO ¥ KPaHOTO W3CJIC/IBaHE

CpaBHfIBafIKPI JaHHUTC YCTAHOBUXME, Y€ HIMA
CTATUCTUYCCKU NOCTOBCPHHU PA3JIMKKU MCEKAY TI'PYHUTC
IIpU HAYaJIHOTO H KpaﬁHOTO HU3CICABAHC.
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CpaBHeHHeTO Mex 1y 27 rpynu /1oHOCeHH U
HeIOHOCeHH KbpMadera/, 3a Bceku nepuon /1,2,3,4/ na
W3CJIeIBAHETO € MPeICTaBeHo Ha (ur.46.

80,00 7325
70,00
60,00

5000 A 43,60
' 30,80

v

70,05

40,10
1000 3755

30,00
2000 4 q300 1530

[TxpBo Bropo Tpeto YerrpTO
ICIefBaHe  MICTIGNBAHG  M3CNENBAHE  H3CTeMBaHe

m/lonocern  mHemoHoCeHH

®ur.46.CpaBHeHHE MEXTY 27" Ipyny /TOHOCEHU
1 HEJIOHOCEHU KbpMadeTa/, 3a Bceku nepuon /1,2,3,4/ na
M3CJICABAHETO

CpaBHEHHETO TpU BCHYKM [EPHOAM IOKa3a
CTaTUCTHYECKH HEJOCTOBEpHA pa3jiMKa OTHOCHO Ipydara
MOTOpUKa, M0 Opoii Toukum oT Tecta UHIM®
3a mepBU /P=75%/, BTOopu /P=70%/, Tpetu /P=75%/ u 3a
4eTBbpTH neproa /P=31%/.
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U3BOH

Cp3nanenara oT Hac KOMIUIEKCHA
KMHE3UTEepaneBTUIHA METOJINKA, BKJIOYBAIIla
MOJIXOJSIIM eleMeHTH 0T BoilTa Tepanusra, meToaa
Ha ['nmenn Jloman u koHuenmustTa Ha bobar e
epeKTUBHa TIpuU KbpMaueTa C HapylueHUS B
HEBPOMOTOPHOTO Pa3BUTHE.

[Ipunaranero Ha KuHeE3WTepamuss OT paHHATa
KbpMauecka BbB3pacT, 3a |2 MeceueH mnepuon, ce
OTpazsiBa OJArOMPUATHO BHPXY Pa3BUTHETO KAKTO HA
JIIOHOCEHH, TaKa U Ha HEJOHOCEHH Oedera.
BbnaronpustHo e MOBJIMSIBAHETO Ha
MPUMUTHBHUTE/PAaHHN PEIICKCH TPU TOHOCCHHUTE U
HEJOHOCEHUTE  KbpMaueTa.  AHAJIOTMYHU  ca
MIPOMEHHUTE, MPOSIBSABALIH CE C YBEIMYaBaHE Ha OpOsT
KbpMaueTa 3a HOpMa OTHOCHO 8 peduiekca mpu
noHoceHute u 7 peduiekca npu HegoHocenute. [Ipu
CPaBHEHHMETO MEXKIY IOHOCEHUTE U HEJOHOCEHUTE
KbpMaueTa HsMa CbHIIECTBEHA pa3ivkKa IMpH
W3CIeABaHUATA.

CrIiecTBeHO ce mo100psiBa MYCKYITHHSI TOHYC, KaKTO
IpU JOHOCEHHUTE, Taka W TpPH HEIOHOCEHUTE
KbpMayeTa, KOETO OOsCHsABaMe C IpHJIOKeHaTa
KUHE3UTEepamusl.

HNma mnonoxxuTenHa JUHAMUKA Ha TOCTYpaJIHHUTE
peakuuu npu ABeTe rpynu KbpMadera. 90% ot
noHocenute U 80% OT HETOHOCEHUTE KbpMayeTa ca B
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HOpMa 3a TIOCTYpaJlHUTE peakuuu B Kpas Ha
MPOYYBAHETO.

Hamansasar KbpMaueTaTa c entpanno
KOOpDJAMHAIIMOHHO CMyIleHne. B Hadanoro Ha
W3CIICIBAHETO BCHUYKHA KbpMaudeTa, JOHOCEHU U
HenoHocenu, ca ounu ¢ LIKC, nokaro B xpas ¢ [IKC
ca ocraHamu 10% ot ponHocenure u 20% ot
HEJIOHOCEHUTE.

Nwma 3naunmo nogoOpeHre Ha rpydaTta MOTOpHKA IIPU
JIOHOCEHWTE W HEJAOHOCEHWTE KbhpMmadera. JIBere
TPy KbpMaveTa ca MpUI00MIH JBUTATSIIHA YMECHHS
OT TPHOHO W KOPEMHO TOJIOKEHHWE W OOpBIIaHE.
JIBurarenHuTe yMEHHUS B HO3UIMHMTE 3a CEleka ca
JOCTOBEPHO no00peHun 32 HEJOHOCEHUTE
KbpMaueTa. Kppmaderara /TOHOCEHH U HEAOHOCEHU/
ca NpuaOOMIM JIOKOMOTOPHHM JBHUTaTEIHU yMEHUS,
CbOTBETHU 3a BB3PACTTa, UYETHUPUONOPEH CTOCK,
Ja3eHe, IbJIbI CEeNeK, KOJICHEH CTOeXK U U3IOJI3BaHe
Ha pblieTe, U3MPABSHE, CTOSK M HAUCHKH Ha XOJICHE.
[TonokUTETHOTO MOBIUSBAHE HA TpydaTa MOTOpPUKA
CBBbp3BaM€ ChC CTHUMYJIHMPAHETO Ha ABUTATEIHOTO
pa3BHUTHE HA KbpMaueTaTa.

PannoTo mpuwiarane Ha KuHe3uTepamnwus, ciex 37
Mecel, TMNpud KbpMaueTa C  HapylleHHus B
HEBPOMOTOPHOTO pa3BUTHE nojmnomara
MIPEOJI0JISIBAHETO HA HAPYILICHUATA.
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INPUHOCH

[Ipuioxxena € oOpuUrMHAIHA KUHE3UTEpaNeBTUYHA
METO/JMKa TpU KbpMaueTa C HapylleHUs B
HEBPOMOTOPHOTO Pa3BUTHE.

Y Hac He e mOpujgaraHa  KoMOWHHpaHa
KMHE3UTEepaneBTUYHa METOJUKa MpU JIOHOCEHU H
HEJOHOCEHH  KbpMadera ¢  HapylleHHs B
HEBPOMOTOPHOTO Pa3BUTHE OT Hali-paHHA Bb3PacT.
[IpoyueHo e BIMSHHETO Ha paHHA KHWHE3UTEpamus
BbPXY pedieKcHaTa JEeHHOCT, MOCTYpaIHU PEAKINH
rno BoliTa, CIOHTaHHa MOTOpWKa NpU JOHOCEHH W
HEJIOHOCEHM KbpMaueTa 3a 12 MecedyeH nepuo.
IIpocneneHa € pOWHAMMKAaTa Ha IIOKa3aTeNHd 3a
HEBPOMOTOPHOTO PAa3BUTHE U € YCTAaHOBEHO, Y€ HAMA
CBIIECTBEHU Da3NM4uusi MEXAY JOHOCCHUTE H
HEJOHOCCHUTE KbpMayeTa.

Pannara pexabunuranus, BKIOYBAIIA IPEJIOKEeHATa
KOMOMHUpaHa  KUHE3UTEpaleBTU4YHA  METOJAMKA,
JONpUHACA 3a  CBUIECTBEHO MOAOOpEeHHe IO
OTHOLICHHE Ha  JIBUraTeIHOTO  pPa3BUTHE  HA
KbpMayerara.

OO00CHOBaHO ca H3IOJI3BAHU KHUHE3UTEParneBTUUYHU
CpEICTBa IPU KbpMayeTa, JOHOCEHU U HEJOHOCEHH,
3a IIPEOI0JISIBaHE Ha HapylIEHUATa B
HEBPOMOTOPHOTO Pa3BUTHE.

Kune3utepaneBTuyHara METOAMKA € OPUTMHAIHA C
KOMIIJIEKCHOCTTA CH, C HOBU aBTOPCKH €JIEMEHTH.
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WznomsBanu ca crenuanHd TMPHUCIIOCOONEHHS 3a
MOIU(PHUIMPAHU YIIPAKHCHHS — TBCKA, XOPU3OHTATHA
CTHJI0A U CTHJIOA TPUTBIHHUK, KOUTO Ca CI'bBAaCMHU H
MPHUCIIOCOONMHU 3a TOMAIIHa ynorpeoda.

N3non3Banu ca CIEIMAITHO n3paboTEHU
OHATJICUTEIHM  MaTepuanu  /Tabna,  ¢urypu,
CHUMKH/, CBC CBIIECTBEH aBTOPCKU IPHHOC.
OmnarneauTeTHUTE MaTEpUAIN MOTAT J1a C€ U3I0JI3BAT
u na MOATIOMOTHAT neuaTpuIHaTa
KHHE3UTEpaANeBTHYHATA MTPAKTHKA.
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ABBREVIATIONS USED
CNS - central nervous system
CCS - central coordination disorder
PR - postural reactions
RC - reflex creeping
RR- reflex rolling
SM - spontaneous movements

GMFM - Measurement Test for/ Gross motor function
measure



INTRODUCTION

The infancy period /from the end of the 1% month
until the 12" month/ is very important as the baby
undergoes certain ontogenetic stages of neuro-motor
development. At this age, it is especially favourable to
stimulate children. In neuro-motor developmental
disorders with infants, therapeutic results are better than
those with older children, since pathological motor skills
and compensatory motor models and movement
patterns are not fixed yet (Vojta V., 1988, 1974, 1976,
1981, 1984 ). The infancy period is a period of very
intensive development of the brain and the body systems
(Shonkoff, 2010).

It is very important to monitor the development in
the first year of the child's life when there are some
developmental risks so that any possible adverse effects
could be avoided.

During the infancy period, the brain is extremely
susceptible to impacts due to its neuroplasticity and is
capable to compensate for problems when aided with
appropriate intervention.

The main objective of pediatric kinesitherapy is to
achieve the child’s optimal or normal development. This
requires a precise knowledge of the stages in development
and the minimal abnormalities in neuro-motor
development.



Studying and evaluating disorders in the first year
of child's development is important in order to timely
detect any abnormalities in neuro-motor development.
The aim is not to miss a very important period in the
development of the central nervous system /CNS/, which
is the infant age. During this period, the child's brain is
still eminently plastic and is better adapted to external
influences/impacts and manipulations. A characteristic
feature of the brain is its ability to perceive and learn. This
ability is so typical that it enables to make a prediction
depending on the maturity of the CNS and the responses
to environmental stimuli.

Studies regarding the use of immature brain
capacity for rehabilitation purposes are very relevant.
Presenting evidence of the beneficial effect on the neuro-
motor development of the child at an early age will
contribute to the enrichment of therapeutic practices.



WORKING HYPOTHESES

1. With infants who are treated using combined
kinesitherapy methods, the disappearance of primitive
reflexes and the abnormality in postural reactions
could be facilitated.

2. With infants at risk, the combined methods
may have a beneficial effect on spontaneous
movement.

3. There could be no significant difference
between full-term and premature infants in terms of
neurodevelopmental disorders /a degree of CCD/ at
the end of the experimental period.

DISSERTATION’S GOAL AND OBJECTIVES
Goal:

To investigate the effect of combined Kinesitherapy
methods with infants with neuro-motor developmental
disorders.

Study’s Objectives:

1. To develop our own kinesitherapy methods that
incorporate elements of Vojta therapy, Glenn
Doman's methods and Bobat's concept.



. The Kinesitherapy methods should be applied to
infants with neuro-motor developmental disorders
for a period of 12 months.

. To track the effects on the indicators of primitive
reflexes,  postural  reactions,  spontaneous
movements during the experimental period.

. To determine the effect on the infants

development according to the defined indicators
for the observation period by comparing the full-
term and premature infants.

. To study the dynamics of primitive reflexes with
infants and to make a comparison between full-
term and premature infants.

. To study the dynamics of postural reactivity and
to compare infants and preterm infants.

. To study the dynamics of spontaneous movement
with infants at risk and to compare the full-term
and premature infants.

To make specific conclusions and summarize the
obtained results.

. To make recommendations regarding the practical
effect of the used kinesitherapy methods.



CONTINGENT AND STUDY’S
ORGANIZATION

The contingent includes 40 infants at risk with
neuro-motor developmental disorders. They are divided
into two groups — full-term /20/ and premature /20/ and
are a contingent of Dpkids, Studentski grad, Sofia.

The main criterion for selection was that infants’
initial  diagnosis should be: "Central Coordination
Disorder (CCD)" degree | / 1-3 abnormal postural
reactions * / and dgreee Il / 4-5 abnormal postural
reactions ** /, according to Vaclav Vojta's Diagnostic
Scale.

PasnpejiesieHHe Ha KbLPMAYETATa HA
JOHOCEHHM H HE[TOHOCEHH

50,009 (206p.) '/
\/ ‘/ 50,00% (206p.)

= JToHOCEHH = Henonocenu

Figure 1: Distribution of infants in full-term and
premature

In the first study, full-term infants had a calendar
age of 3 months and 5 days on average, premature infants
were 3 months and 3 days / corrected age. The initial



calendar age of premature infants is on average 5 months
and 5 days.

The distribution of infants by CCD degree is
presented in Table 1.
Table 1. Distribution of infants by CCD degree

| degree Il degree Total
Infants CCD * CCD **
Nr. % Nr. % Nr. %
Full-term 12 30| 8 |20 20 50
Premature 12 |30 8 |20] 20 50
Total 24 60| 16 40| 40 100

Neuromotor development is examined 4 times
over a 12-month period. The initial study is at the
beginning of the 3" month /3 months of infant age/. The
interval between the 2" and 3" studies is 3 months. The
interval between the 3" and 4" studies is 6 months. The
final study is at the beginning of the 15" month / 15
months of infant age / /Scheme 1/.

Scheme 1. Scheme of the study’s organization
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MONITORING INDICATORS

The following indicators were used to evaluate the
efficacy of the combined kinesitherapy methods:

For neuromotor developmental disorders

* Primitive reflexes - 13 neonatal, 5 orofacial
reactions and muscle tone (Vojta V., 1988);

« Postural reactions / PR/ - 7 / by Voita / (Vojta
V., 1997);

To track the infant's motor development
 Spontaneous movement / SM/

Measurement Test for/ Gross motor function

measure (GMFM), (Russell D., 2000) - 69 motor skills.

Statistical methods:

Frequency analysis, hypothesis testing — Wilcoxon
t-test and Student t-test. Man-Whitney u-test for
hypothesis significance testings.
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OWN-DEVELOPED KINESYTHERAPY
METHODS

With all studied infants, we used combined
Kinesitherapy methods based on three
neurodevelopmental kinesitherapy (by/of Vaclav Voijta,
B.Bobat, and Glenn Doman).

Goal of kinesitherapy:

Overcoming disorders in the neuromotor
development of infants and reducing the risk of motor
disorders.

Kinesitherapy objectives:

1. Disappearance of primitive reflexes;

2. Suppression of persistent reflexes;

3. Disappearance of abnormal postural reactions;

4. Development of spontaneous movement;

5. Achieving periods for the emergence of
appropriate infant motor skills;

6. Development of proper sensorimotor skills;

7. Normalization of the muscle tone;

8. Correction of incorrect body postures;

9. Developing a proper body scheme and space
orientation;

10. Favorable effect on the psycho-emotional
state.
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Our own-developed kinesitherapy methods
include the following elements of the used methods:

1. Reflex-stimulated locomotion - “reflex
movement” (Vojta’s method).

2. Doman’s Locomotor Exercises - creeping,
rolling/flipping, crawling on a sloping board, Temple
Fay’s modeling, stick-hanging, ladder-jumping, ladder-
walking, and more.

3. Balance and coordination exercises / by Bobat
/ using a therapeutic ball / large inflatable ball / **Swiss-
Ball”’.

COMBINED KINESITERAPY METHODS
Reflex-stimulated locomotion - Vojta's principle.

In our program we have used both types of reflex
locomotion: reflex creeping / RC / and reflex rolling
IRR /.

We have used one exercise from Reflex Creeping.

The standard position with the activation of two
trigger zones simultaneously - the medial humeral
epicondyle /epic.medialis humeri / and the lateral
calcaneal tubercle /proc.lat.tub.calcanei/.

13



Photo 1. Reflex Creeping — Activation /Initial
position- in prone position / 1% Exercise /

We have used two exercises from Reflex Rolling:

 First phase - activation/initial position - in
supine position. Activation — pressure at the intercostal
spaces in the thoracic zone /at the intercostal spaces/
between 6-7 or 7-8 ribs. It is combined with trigger zone
proc.mastoideus

Photo 2. First phase of reflex rolling - activation
in supine position / 2" exercise /
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» Second phase — sidelying position activation.
We have used a combination of both trigger zones -
scapula / margo med./ and spina iliaca anterior superior.

Photo 3. Second phase of RO — initial
position/activation: sidelying / 3™ exercise /

Exercises by Glenn Doman’s method

During the different periods of the study we have
used and added new exercises applying the Doman’s
method because with the infant’s growth and
development, new motor skills are built and spontaneous
movements are developed.

From the first until the second period / from
the 3" until the 6™ month /

* Creeping on a sloping board which is a part of
a construction we have designed

15



11
Photo 4. Creeping on board with downward slope

* Rolling on a slope slope board /from supine to
prone position and from prone tosupine position //

Photo 5. Rolling on board with downward slope

From the second until the third period / from the
6™ until the 9" month /

» Temple Fay modeling exercises are presented in
Figures 1 and 2.

““Cross Modeling™’
‘“‘Homolateral modeling”’
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Figure 2.Cross modeling Figure 3.Homolateral

modeling

» Exercise with a horizontal bar/stick

Photo 6.Stimulation
of the

horizontal bar/stick
gripping since the
3@ month

Photo 7.Independent Poto 8.Hanging

gripping and on the
hanging since the 4™ horizontal
month bar/stick
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* We have added crawling exercises to the
creeping exercises. In normal motor development this
occurs in the period from the 7! until the 9" month.

Photo 9. Photo 10.Crawling Photo 11.Crawling on

Independent on a horizontal the floor
crawling on a slope ladder
board

From the third until the fourth period / from the
9™ until the 15" month /

During this period, we added 3 more Glenn
Doman exercises. We used the construction we had
designed /a horizontal ladder and a triangular ladder,
which can be used in combination/. The facilities are
easily to dissembled and are applicable at home.
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Photo 12.Walking on ~ Photo Photo 14.Walking in

a horizontal ladder 13.Straightening/Standing  hanging
in upright position on a position on a
triangular ladder horizontal ladder

Neurodevelopmental treatment according to
Bobat’s concept

All exercises are performed on a movable
support (therapeutic ball), which stimulates postural
reactivity and motor control (Shumway-Cook, A.
Woollacott, 2001).

Balance and coordination exercises can be
modified appropriately for any infant.
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1. Exercises in prone position

Photo 15.An exercise Photo 16.An exercise Photo 17.An exercise
for for for

stretching arms forearm/palm support palm rest/support
forward for support

2. Exercises in side-sitting and sitting position

Photo 18.An exercise Photo 19.An exercise for
for straightening postural

from lying/supine control and balance
position to sitting reactions

position
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RESULTS AND ANALYSIS

Dynamics of primitive reflexes with full-term
infants

Of the 18" early reflexes and the muscle tone,
statistically significant differences in the "norm"
/ increase in the number and percentage of infants brought
back to normal / have been found in 8 reflexes and
statistically significant improvement / normalization /
regarding the muscle tone. The increase of infants
/ number, percentage / with normal early reflexes in the
final study is reliable for the following reflexes:

With  the highest statistical significance
/ P <99.9% / for: muscle tone and step extensor reflex.

MyeKkYiIen ToRYe Crhnanen eKcTen3open
. JVR) J 2
20 4 20 - 19(95%)
16(80%)
16 14(70%) 16 -
12(60%)
2 ! 8(40%)
8 - 6(30%) 8-
4(20%)
4 4 1(5%)
0 0
Hauano ma meie8ane Kpaii na m3ce1pagero Havwato na m3c1e1BaHe Kpaii 5a mscienBaneTo
BHOpMA TATONOTHIHA B HOPMA TIATOTOTEYHA
*Pavamkara MekTy 1 0 4 mcte1sane P <09,9%/ *PasTHRATa Me&TY | B 4 3cTenpane /P <09.9%/
Fig.4.Muscular tone Fig.5.Step extensor

For the other 7 reflexes, the differences have also
been significant (P <95%): palm grip, step grip,

21



suprapubic, cruciate extensor, supporting extensor, lift,

and rotation reflex.

I[:lﬂ]lel[ XBararejeH CT'I)II?L]IEH XBaTrarejieH
M - 2 -
A A

” .
- — - 10O5%)
16 (80%)
16 - 16 -
11(55%)
12- 12- ¢ )9 (45%)
8- 8-
4(20%)
4- 4- "
Py 1(5%)
0 0
Hauato Ha mcTe1Bane Kpait 5a m3c1e18ageTo Hauato Ha mcTe1Bane Kpait 5a m3c1e18ageTo
B HOPMA TATONOTHYHA B HOPMA TATONOTHYHA
*Pasamkara MexTy 114 meaetsane P <054/ *Pasamkara MexTy 114 meaetsane P <054/

Fig.6.Palm grip

Fig.7.Foot grip

*PayTHEATA MeRTY 1 0 4 W3censane P <95%/

Cynpanyiaen Kpberar excrensopen
- : : -
- 0000 - 19(85%)

15(75%)

16 13(65%)
124 12-

] 7(35%) !
3 8 a5
4 0% 4 16%)
0 0

THamano £a m3c1eTBage Kpait 52 mcIeTBaRETO Hagato Ba E3cTeTBaEe Kpaii Ba mcIeTBaHeTO
B HOpMA TATOTOTHYHA B HOpMa TIATOIOTHYHA

*PasInkaTa Mex1y 11 4 m3c1e1sane P <95%/

Fig.8.Suprapubic

Fig.9.Extensor cross
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Onopen ekcrensopen AcanchopeH
4 - 4
- 19058 . 20 (100%)
- i - 16(30%)
16 - 15(75%) 16 -
12 12
§- 8-
5(25%) s00%)
4 16%) 44 .
0 0
Hagano 5a mcreBane Kpaif Ha mcTeBageTo Hawano ra mscreIBane Kpait ra mcreBaseTo
B HOPMA TIATOTOTHYE] BHOPMA TITOTOrHYHA
*PALIHRATA MeRTY 1 H 4 B3cIe1Bane P <05%/ *Pazamkara Me&Ty 1 04 mcaetsane /P <95%/

Fig.10.Extensor support  Fig.11.Elevator

Peduiere Ha 3abpTane
24 4
20(100%)
20 -
16 (80%)
16 -
12 -
8 -
4(20%)
4 4
0(0%)
0
Hauano na mcienpane Kpait Ha m3c127BaHETO
B HOPMA TATONOTHYHA
*PazHkara Me&y 1 6 4 H3c1eaBane /P <95%/

Fig.12.Rotation reflex

Dynamics of primitive reflexes with premature
infants

For 7 reflexes there is a significant improvement
/ normalization /. The improvement in muscle tone is
certainly reliable. The increase in infants / number,

percentage / with normal early reflexes in the final study
is reliable for the following reflexes:
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The highest statistical significance (P <99.9%)

are: muscle tone, palm extensor, foot extensor, suprapubic
and cruciate extensor.

Mycky/1eH ToHyC Jlnanen excTensopen

29 24
0 1995%) 0 20(100%)

16 16

12 10(50%) 10 (50%) 12 u fs""’g s

8 g

4 4

15%) 0(0%)
0+ 0 —
Hauano Ha usciesane Kpait na nscaeasaneto Hamano na meneaBane Kpaii na mciempaneto
B HOpMA TATOTOTHYHA B HOpM2 NATOIOMHHHA
*PasaukaTa Meaay 1 4 micaeasane /P <0990/ *Pasankara vekay 1 1 4 m3caenBane P <99,9%/

Fig.13.Muscular tone Fig.14.Palm extensor

Crrmanen €KCTEH30peH Cynpam'ﬁlmell
o pI :
20 - 19(95%) 20 - 20(100%)
16 16

n 12(60%)
- 106 o) 12 4
8(40%)
8- 8-
44 16%) H 00%)
0 0
Hauato sa m3cTeBate Kpaii Ha H3cTenBaHeTO Havano Ha H3cTenBane Kpaii Ha H3c1e1BaReTO
B HOPMA TIATOI0rHYHa BHOPMA TIATOTOTHIEA
*PA3THRATA MERTY 1 B 4 H3c1e1BaRe P <99,9%/ *PasIHkaTa MeRTY 1 H 4 B3cae1sane P <99,9%/

Fig.15.Foot extensor Fig.16.Supububic

KpbeTar ekcTeHsopen
24
20(100%)
20
16 12(60%)
12
8(40%)
8
4
0(0%)
0
Hayano Ha H3creasade Kpait Ha m3cie18aneTo
B HOPMa TATONOTHYHA
*Pazaukara Mexay 11 4 micaeasane/P <09,9%/

Fig.17.Cross Extensor
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Of the other 3 reflexes, the differences have also
been significant (P <95%): palm grip, Gallant’s reflex,
and rotation reflex.

Jnanien Xpararesien Pedurexc na Fanant
244 24
20 (100%) 20(100%)
20 A 20 1
16 - 16 1505%)
11(55% )
121 ¢ ‘)9 (45%) 124
§ 8 525%)
4 44
0(0%) 0(0%)
0 0
Hawano Ba E3cTeIBaze Kpaif Ba E3CI6IBARETO Haa1o Fa E3CTeIBAKS Kpait Ba E3cTeIBaRETO
B HOPMA TATONOrHIHA B HOPMa. ITOTOTHYHA
*PalTHRATA MeRTY 1 H 4 H3cTe1Bane P <95%/ *PaxTHKATA MeRTy 1 B 4 H3cTeTBane P <95%/

Fig.18.Palm grip Fig.19.Galant’s reflex

Peduiexc Ha 3aBbpTane

24 -
20(100%)
M -
2 16(80%)
16 -
12
s
4(20%)
4 4
0(0%)
0
Hauano ra n3c1e1BaRe Kpait Ha m3c1e1BaRETO
B HOPMA IIATOTOTHYEA
*Pasamkara Me&1y 1 0 4 m3caesane/P <95%/

Fig.20.Rolling reflex
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Comparison of primitive reflexes between full-term and
premature infants in initial and final study

There have been no significant differences in all
17 reflexes (P> 95%). Only with foot grip and palm
extensor there have been a significant difference between
the groups / P <95% /. In the palm extensor reflex, the
significant difference is that with the full-term infants the
reflex is not examined, while with the premature infants it
is examined for those born before 32 gestational week.

For the muscle tone, there is a significant
improvement /normalization/ with both full-term and
premature infants. The difference in the tone changes with
the two groups is striking. Full-term infants with
'pathology’ have hypotension, while most premature
infants are hypertonic.

Results for postural reactions

Of the 7 postural reactions with full-term infants,
statistically significant differences /increase in normal
responses/ have occurred in 6 reactions. High statistical
reliability/ P <99.9% / has occurred for 3 reactions:
Traction reaction, Landau’s reaction and Vojta’s reaction.
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20 4

12 5

Tpaxuuonna peakuns Peaxuus Jlanpay
19(95%) 20 - 19(95%)
16(30%)
16 -
12(60%)
12 4
8(40%)
4(20%)
4
1(5%) L(5%)
0
Hawano ua m3c1eIBane Kpait 5a mc1eBaneTo Hawano Ha w3cTeBARE Kpaif 5a m3c1e1BageTO
B HOPMA TaT0IOrHIHA B HOPMA TATONOTHTHA
*PasTikata Mea1y 1 54 metesane/P <99,9%/ *PaviHRaTa Me&Ty 10 4 m3c1e18aHe P <00,9%/

Fig.21.Tractional reaction

Fig.22.Landau’s reaction

Peakuns na Boiita

18(90%)

14(70%)

6(30%)

2(10%)

Havano Ha H3CTeBaHe Kpaii a H3cTe/BaHETO

B HOpMA TNAaT0I0rHYIHa

*PasIHKara Me&1y 1 H 4 H3c1exsane P <99,9%/

Fig.23.Vojta's reacti

on

With less statistical reliability / P <95% / are:
Collis Horizontal reaction, Piper Isbert’s reaction, Collis
Vertical reaction.
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XopusonTanna peakuus na Peaxuns na [aiinnp u H3bepr

% Kone 0 B

20(100%)
20 - 16 -
16 -
12(60%) 127 100s00) 10650%
12-
8 (40%) g

E 4

| 41
4 0(0%) 1(3%)
0 0

Hauano 5a E3c1eBane Kpaii 52 H3c1e1BaReTO Hava1o Ba mc1eBage Kpaif a E3C161BaHET0
B EOPMA TATOTIOTHYE] BHOpMA TIATOT0TEIEA

*Pas1ukata Me&ay 1 i 4 mscae1sane/P<05%/ *Pasamkara MexTy 18 4 meaensane P <95%/

. . . . . ,
Fig.24.Collis Horizontal Fig.25.Piper Isbert’s
reaction reaction

Bepruxanna peakuns na Kosme
24 -

20(100%)

20 -
16 -

12 (60%)
12

8(40%)
g
4 4
0(0%)
0
Hagano Ha m3cneasane Kpaii Ha m3cIe1BaReTO
B HOPMA TATOTOTHIER
*PavTmkata MexTy 1 1 4 m3caesane/P <05%/

Fig.26.Collis Vertical reaction

Of the 7 postural reactions with premature infants,
statistically significant differences /increase in normal
responses/ occurred in 5 reactions. High statistical
significance / P <99.9% / has occurred for 3 reactions:
Tractional reaction, Landau’s reaction and Vojta’s
reaction.

28




Tpaknuonna peakuns Peaxuus Janay
2 18(30%) 18(90%) 204 18(90%)
16 - 16 -
12 - - 11(55%)
9(45%)
8- 8
4 2(10%) 2(10%) 4- 2(10%)
0 0
Hauano ka m3cneaBane Kpaif Ba m3creBaRETO Hawano Ba mcneTBage Kpaif B2 H3CTeTBAHETO
B EODMA TATO0rHIEA B HOPMA TIATOOTHYHA
*Pa3IHKATA MeATY 1 H 4 mce1sane P <99,9%/

*PayTHKATA Me&Ty 1 H 4 H3cIeIBage /P <99,9%/

Fig.27.Tractional reaction

Fig.28. Landau’s Reaction

Peakuns na BoiiTa

18 (90%)

2 (10%)

20
16
13 (65%)

12

3 7(35%)

4

0

Havano Ha H3CIIeIBaHe
B HOpMa

*Pa3THKaTa Me:xR1y 1 H 4 H3c1e1BaHe /P <99,9%0/

Kpait Ha H3cIeBaHETO
TTaTOMOTHIHA

Fig.29. Vojta's reaction

With less statistical certainty / P <95% / are: Collis
Horizontal reaction, Piper Isbert’s reaction.
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24

16 -

XOp]ﬂOHTa.TIHa peaknud Ha
Kosme 1500

14(70%)

6(30%)

2(10%)

Peaxuus Ha Ilaiinsp n H3bepr
20 19(95%)

12(60%)

8(40%)

16%)

Hauano na m3c1eIBane Kpaii na m3c1eIBaHETO
B HOPMA IATOIOTHYHA

*Pa3IHKaTa Me&1y 1 H 4 H3cae1BaHe P <95%/

Hagano 5a meiesane Kpaii 5a mc1e1BaneTo
B HOpMa NATONOrHYHA

*Pazamkara mexay 1 0 4 mcaensane /P <05%/

Fig.30.Collis Horizontal
reaction

Fig.31. Piper Isbert’s
reaction

Comparison of postural reactions in the initial and final
study between infants and preterm infants.

postural reactions (P> 95%). Only in the Collis vertical

There has been no significant differences in 6

reaction there is a significant difference between the
groups /P <95% /. We explain this difference with the fact
that with premature infants Collis vertical reaction is in
pathology in 6 of them, both in the initial and final study,
i.e. there is no change.
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Frequency distribution of infants/ full-term and
premature / in the different studies / from 1st to 4™ study
/depending on the CCD degree

The frequency distribution of full-term infants is
presented in Figures 32-35.

Crenen Ha LIKC I n3cienBane

40% (86p.)

60% (126p.)

B [Ispea crener Ha [IKC ®Bropa cremer Ha [IKC

Figure 32. Distribution of full-term infants
depending on the CCD degree -1% study / 3" month /

Crenen na HKC II uzcaenpane
10% (26p.) —————

35% (76p.) . .
55% (116p.)

mITppea ctenct Ha LIKC W Bropa ctenen Ha LIKC
Hopma

Figure 33. Distribution of full-term infants
according to the CCD degree - 2" study / 6" month /
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Crenen Ha I[KC III m3cnenBane

30% (66p.)_\

5% (16p.
) 60% (126p.)

5% (16p.)
m1I5pea ctener Ha [KC  WBropa ctenen ma [IKC

B Tpera ctener Ha [IKC M Hopua

Figure 34. Distribution of full-term infants
according to the CCD degree - 3"study / 9" month /

Crenen na LIKC IV u3cnegsane
5% (16p.)
5% (16p.)

90% (186p.)

B]Ippsa creneH Ha IIKC  mTpera cremen Ha [TKC
Hopua

Figure 35.Distribution of full-term infants
according to the CCD degree - 4" study / 15" month /



The frequency distribution of premature infants

is presented in Figures 36-39.

Crenen na IIKC I m3caeapane

40% (86p.)

60% (126p.)

B IIspea crener Ha [[KC M Bropa ctener ma [TKC

Figure 36. Distribution of premature infants

depending on the CCD degree -1% study / 3" month /

Crenen na I[IKC II u3cneapane
15% Gop)—___

25% (S6p.)

60% (125p.)

B[Inpea ctemeH Ha[IKC W Bropa ctemer Ha [IKC
Hopma

Figure 37. Distribution of premature infants

according to the CCD degree - 2" study / 6" month /
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Crenen na IKC III m3cnensane

40% (36p.) 45% (96p.)

5% (18p.) 10% (26p.)
B [Ippea crener Ha lIKC W Bropa cemen Ha LIKC
B Tpeta crener va LIKC = Hopma

Figure 38. Distribution of premature infants
according to the CCD degree - 3"study / 9" month /

Crenen na IKC IV uscaensane
15% (36p.)

5% (16p.)

80% (166p.)

B [Ippsa crener HalIKC W Tpera ctemen Ha LIKC
Hopua

Figure 39. Distribution of premature infants
according to the CCD degree - 4" study / 15" month /



A comparison of CCD degrees with full-term and
premature infants at the beginning and the end of the
study is presented in Figure 40

CpaBHeHHEe MeXKTY TOHOCEHH H
HeJ0HOCeHH B HAYAIOTO U B KPasi HA
H3C/IeIBAHUS IIePHOJ

m J[oHOCRHH

m HeoHOCEHH

06mo [1IKC NOKC  TIKC (Kpait I IIKC
(Hauamo Ha  (Hauamo Ha Ha (Kpait Ha
H3CTIEIBAHETO ) H3CIEIBAHETO ) 3¢S ABAHETO ) I3CISABAHETO)

Fig. 40 CCD degrees with full-term and
premature infants at the beginning and the end of the
study

Comparing the data of the 1% and 4" studies with
full-term and premature infants, we have found that there
are no significant differences.

We have noticed a better development with full-
term infants from the initial and final studies compared to
that of the premature infants.
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Results for Gross motor function measurement

A comparison of the results / number of points / of the
GMFM test between the first and second periods /A and
Al/ with the full-term infants and the premature infants is
presented in Figure 41.

80,00
70,00
60,00

50,00

40,10
40,00 37,55

30,00
20,00 al 13,90 15,30
1000 -

JloHOCEHH HexoHoceHH

mA mAl

Figure 41. Comparison of results / number of
GMFM test points between the first and second periods
/A and A1/ with the full-term infants and premature
infants

With full- term infants, there is a statistically
significant increase in the number of points /P =99.9% /,
therefore, the infants have acquired motor skills
appropriate for this age, from the supine and prone
positions,and rolling.

With premature infants, there is also a
statistically significant increase in the number of points /
P =99.9% /. They have acquired relevant motor skills.
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A comparison of the results / number of points / of
the GMFM test between the second and third periods /Al
and B/ for full-term infants and premature infants is
presented in Figure 42.

80,00

70,00

60,00

5000 43,60
37.5539,80 40,10

40,00 -

3000

20,00

10,00
JloHOCEHH Henonocern

AL L D3]

Figure 42. Comparison of results / number of
GMFM test points between the second and third periods
/Al and B/ with full-term infants and premature infants

We have not found a statistically significant
difference (P = 79%) regarding motor skills in sitting
positions.

With premature infants, unlike the full-term
infants, there is a statistically significant difference (P =
95%) for motor skills in the sitting position. We can
explain this result with premature infants with their
development which is more intensive compared to that of
full-term infants.
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The comparison of the results / number of points /
of the GMFM test between the third and fourth periods /B
and C, D, E/ with full-term infants and premature infants
is presented in Figure 43.

$0,00 5
732 70,05
70,00
60,00
50,00 43,60
39,80
40,00
30,00
20,00
10,00
JloHOCEHH HenoHocenn
ub mo0mo BT JT

Figure 43. A comparison of the results / number
of points / of the GMFM test between the third and
fourth periods / B and C, D, E / with full-term infants
and premature infants

There has been a statistically significant increase
in the number of points in both full-term and premature
groups (P = 99.9%), which means that the infants acquired
age-appropriate motor skills, four-pronged position,
crawling, long sitting, knee position and use of arms,
straightening, standing and primary walking patterns. We
believe that this result is due to the stimulated motor
development.
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The comparison between the first / the beginning
of the study / and the fourth / the end of the study /
periods with full-term infants and premature infants is
presented in Figure 44.

50007 73,28 70,05
70,00

60,00

50,00

40,00

30,00

2000 A 13,90 15,30

10,00

JloHOCEHH Henmonrocern
B Hayano Ha H3CIeBAHETO B Kpail Ha H3CIeBAHETO

Figure 44. A comparison between the first / the
beginning of the study / and the fourth / the end of the
study / periods with full-term infants and premature
infants

The obtained results show a significant
(P =99.9%) improvement in age-appropriate motor skills
with both infant groups.
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The test of the hypotheses regarding the
differences between the 2 groups /full-term and premature
infants/ in the initial and final study is presented in Figure
45,

8000 - 73,25
70,00

70,05

60,00
50,00
40,00

30,00

2000 13,0015,30
1000 _ -
- T 1
1 (HauanHO) H3CTEOBAHE 4 (kpaifHo) H3CTISIBAHE

u JlorocerH M HemonoceHH

Figure 45. Testing the hypotheses regarding the
differences between the 2 groups /full-term infants and
premature infants/ at the initial and final study

Comparing the data, we have found that there are
no statistically significant differences between the groups
at at the initial and final study.
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The comparison between the 2 groups /full-term
and premature infants/ for each period (1,2,3,4) of the
study is presented in Figure 46.

80,00
70,00
60,00
5000 A 43,60
e s 00 B8

30,00
2000 4 13,90 1530
10,00

325 70,05

HBpEO Bropo Tpeto YerrpTO
ICIefBaHe  MICTIGNBAHG  M3CNENBAHE  H3CTeMBaHe

m/lonocern  mHemoHoCeHH

Figure 46. A comparison between the 2 groups
(full-term and premature infants), for each period
(1,2,3,4) of the study

The comparison for all periods has showed a
statistically unreliable difference in gross motor skills, by
the number of points of the GMFM for the first / P = 75%
/, second / P = 70% /, third / P = 75% / and the fourth
period /P =31%//.
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CONCLUSIONS

1. The complex kinesitherapy methods we have
developed, incorporating appropriate elements of Vojta
therapy, Glenn Doman's method and Bobat’s concept, is
effective with infants with neuro-motor developmental
disorders.

2. The use of kinesitherapy methods from early
infancy /for a 12-month period/ has a beneficial effect on
the development of both full-term and premature infants.

3. There have been observed a beneficial effect on
the primitive / early reflexes with full-term infants and
premature infants. Similar changes occur with the
increase in the number of infants for a norm in 8 reflexes
with the full-term infants and in 7 reflexes with the
premature infants. There is no significant difference in the
comparison between full-term infants and premature
infants.

4. There is a significant improvement in muscle
tone in both full-term infants and premature infants,
which is explained by the provided Kinesitherapy
methods.

5. There is a positive dynamics in postural
reactions with both infant groups. 90% of full-term
infants and 80% of premature infants are in norm for
postural reactions at the end of the study.
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6. The number of infants with Central
Coordination Disorder has reduced. At the beginning of
the study, all infants, both full-term and premature infants,
have CCD, while at the end of the study infants with CCD
remained are respectively 10% of the full-term infants and
20% of the premature infants.

7. There is a significant improvement in gross
motor skills with both full-term infants and premature
infants. Both groups of infants acquired motor skills from
the back and abdomen and flipping. Motor skills in
seating positions are significantly improved for premature
infants. Infants /both full-term and premature/ have
acquired locomotor skills appropriate for their age,
quadrilateral posture, crawling, long seat, knee posture
and arm use, straightening, standing and primary walking
patterns. The positive effect on gross motor skills is due
to the early stimulating of the infant's motor development.

8. The early applying of the Kkinesitherapy
methods, after the 3rd month with infants with neuro-
motor developmental disorders helps to overcome the
disorders.
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CONTRIBUTIONS

1. Original kinesitherapy methods for infants with
neuro-motor developmental disorders have been applied.

2. So far in our country, the combined
Kinesitherapy methods have not been applied with full-
term and premature infants with neuro-motor
developmental disorders from an early age.

3. The effect of early kinesitherapy on reflex
activity, Vojta’s postural reactions, and the spontaneous
movement with full-term and premature infants over a 12-
month period has been studied.

4. The dynamics of indicators of neuromotor
development have been monitored and it has been found
that there are no significant differences between full-term
infants and premature infants.

5. Early rehabilitation, including the proposed
combined Kinesitherapy methods, contributes to a
significant improvement in the infant's motor
development.

6. Kinesitherapeutic devices/methods have been
reasonably used with full-term and premature infants to
overcome neuro-motor developmental disorders.

7. The kinesitherapy methods are original in their
complexity, but with some new own-developed elements.
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8. Special facilities for modified exercises have
been used — a slope board, horizontal ladder and triangular
ladder, which are foldable and suitable for home use.

9. Specially-developed visual materials /boards,
figures, photographs/ have been used, with significant
author's contribution. These materials can be used to
support pediatric kinesitherapy practice.
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