CIIPABKA 3A OCHOBHUTE HAYYHHU ITPUHOCHU
B TpyAOBeTe Ha 4i.-kop. AHA0H PaneB Koces

I. Pedyexc Ha pastarane. BzaumoneiicrBue MeXxay nponpuouentuBHu pedJiaekcu M BOJEeBU
nBuKeHnsa. Muraresaen pedaexc (MP) B HopMa 1 HaTOJIOT U,

1. Iloka3zaHo €, Y€ BBHIIHUTE CMYIIABALIM BB3ACHCTBUS CHHXPOHM3UPAT MMIIYJICUTE Ha
ortaennute aeurateann emuaund (JIE), karo dopmupar MmakcuMymMu B UHTepdepeHTHATa
enektpomuorpama (EMI'), kouTo He oOTpa3siBAT MOMEHTHATa BB3OYAMMOCT HA CIUHATHHUTE
MoTtoHeBpoHH. (ITyOmukarmm NeNe 1,45 14 26 u 27)

2. lloka3aHo e CBIIECTBYBAHETO Ha TPEAHACTPOMKA HAa CHHHATHUTE pPe(ICKTOPHU
MEXaHM3MH B 3aBHCHMOCT OT JIBUraTellHaTa 3ajadya B OTTOBOpP Ha pa3TsAraHe Ha Myckyna. Tasu
IpeHacTpoliKa 3aBUCM M OT Tuma (KO-KOHTpaKUUATa WIM pEHUIPOYHA aKTUBALlUg Ha
AHTaroOHUCTUTE) HA MpelIBapUTelHaTa TOHUYHA MycKkynHa akTuUBHOCT. (IlyOmukammm NeNo
2,3,5,6,7,8,10,25,69 u 119)

3. IlpemnoxkeHo € HOBO YCTPOMCTBO 3a M3CJEIBaHE Ha MPOIPHOLENTUBHUTE pedIieKCH Ha
MYCKYJIUTE Ha pbKaTa. YCTPOHCTBOTO MOXE€ Ja ObJe H3MO0I3BaHO M IpU H3CIEIBAHE Ha
JIBUTATEeTHATa KOOpAMHALMS TPH NEPUOJUYHU M EAMHUYHU BOJIEBU JBUKCHHS, KaKTO H 3a
u3cliie/iBaHe Ha e)eKTa OT HacThlBamaTa MyckyiaHa ymopa (ITyomukanuu Ne 113)

4. IlpennoxkeH € HOB METOJ 3a KolndyecTBeHa onenka Ha EMI oTroBopute Ha MuratenHus
peduiekc (MP) ¥ OpPHUHIMIIHO HOB XaOWTyallMOHEH WHICKC, KOWTO TMO3BOJISIBA Ja C€ OICHIBA
BIUSHUETO HAa 4YecToTara Ha crumynanus. [lokasaHo e cbliecTByBaHeTO Ha acumerpus B EMI
orroBopute Ha MP nipu knunnuHo 3apasu auna. (Ilyonukamuu NeNe 9,11 u 16)

5. M3cnenBanu ca U3MEHEHUATA Ha €IEKTPUUYECKH U MEXaHWYEeCKU Npeau3Bukanus MP npu
NAIMEHTH C €IHOCTPAHHU XeMHUC(HEpPHH JIE3UH, KaTo ca OMMCaHW JIB€ OCHOBHHU TPYINU MAI[UEHTH.
[lpy manueHTH C eIHOCTPaHeH TpeMop (XEMHUIAPKHMHCOH CHHAPOM) € HaMepeHa MOHIKEeHa
BB30y/IMMOCT Ha HEBPOHUTE Ha (QalMaJHUTE MOTOpPHHU S7pa, Ha-BEepOSATHO IbJDKAIIO CE Ha
(GYHKLIMOHATHO HapylIeHHe Ha KOHTpajaTepajHaTa eKCTpanmupaMHJalHa MOTOpHa CHUCTEeMa.
(TTyonukarmu NeNe 11,12,15,17 u 18)

B mo3u pazoen ca 060owenu pesyrmamume om 22 nydauxauyuu, KOumo umam 3adensia3aHu
06uo 150 yumupanus.

II. EXCTPATEPUTOPHAJHN AKIMOHHW MOTCHIHUAJIM HA OTHejaHu aBuraresau exumaunu (JE).
HNHTpaneayJapHy NOTEHIHMAJIHN U eKCTPAIleJVJIAPHU NOTEHINAJTHH MM0JIETAa.

6. [IpeiokeH € MeTo/ 3a OLIEHKa Ha MPOJBIDKUTEIHOCTTAa Ha pepEKTOPHUS EPHOA Ha O-
MOTOHEBPOHUTE TMpPU EJICKTPHUYECKa CTHMYyJanus Ha OTAeiAHM japuratendu eaununu (/IE).
(ITyOnuxarmst Ne 13)

7. Cp3afieH € IPUHLUITHO HOB TOJKOKEH HUYKOB Pa3KJIOHEH €JEeKTPOJ, KOUTO MO3BOJIABA
CEeNIEKTUPAHETO M CTAOMIHOTO OTBEXJaHe Ha NoTeHuuanure ot otaenHu JIE npu BHCOKa,
BKJIFOUMTEIHO MaKCHMMaJlHa, MYCKYyJHa aKTUBHOCT U IO BpPEME€ Ha JBI)KEHHE C TOJIsiIMa CKOPOCT.
(ITyonukarmu NeNe 23,24.28,29,31,56 u 98).

8. IpemnoxkeH e MeTo (Ha EKBUTETIIOBHUTE (DYHKIIMHN), KOMTO TIO3BOJISIBA CPABHSIBAHETO HA
ceneKTUBHOCTTa Ha pasznnuHu EMIT enextpoau. M3ydeHo e BIMSHMETO Ha KOHHUrypanusra Ha
Pa3KJIIOHEHUTE €JIEKTPOJIU B 3aBUCHUMOCT OT MO3UI[MOHUPAHETO UM CHPSAMO 00JIacTTa Ha MOTOPHUTE
TUTOYKU M OPHEHTALUATA UM CIIPSIMO Xo/1a Ha MycKynHuTe BiakHa. ([TyOmmkarm NeNe 34 u 98)

9. IlpeanoxkeHu ca pa3IuyHU KOH(PUIYpaLUU OT NOBBPXHOCTHH PAa3KJIOHEHH EJIEKTPOIH 32
OTBEKJAaHE Ha aKTUBHOCTTA OT OTAeNHU J[E B MajKky MOBBPXHOCTHO PA3MOJI0KEHU MYCKYJIH, KaTo €



olucaH pexuma Ha umityicanus Ha JIE oT Ha3aaHWTE MYCKYJH IO BpeMe Ha pa3indHute (a3 Ha
nuxatenHus nukbi. ([TyOmukamun NeNe 33,39 u 98)

10. Mi3yueHO € BIUSHUETO Ha JbJDKUHATA HAa MYCKYJla, YeCTOTaTa Ha MMITYJICAIMS U IIpara Ha
aktuBupane Ha JIE BBpXy ckopocTTa Ha pasmpocTpaHEHHE Ha BB3OYKIECHHUETO MO MYCKYTHHUTE
BiakHa. [loka3aHo e, 4e cKopocTTa Ha pasnpocTpaHeHue xapakrtepusupat JIE B choTBeTcTBHE C
“npunnumna Ha pazmepa’. ([Tyomukarus Ne 33,38,40 u 41)

11. Tlpu wusmoi3BaHEe Ha KOMOHWHAIMM OT CJCKTPOAU C Pa3IHUYHO MEXTYECIECKTPOIHO
pa3CTOSIHHE € MMPECMETHATA CEIEKTUBHOCTTA Ha MeToja “‘source derivation” mpu EEL" oTBexxnanus ¢
IeNT ONTUMHU3anusITa My. HarpaBeHH ca W CpaBHEHHUS Ha Pa3lIMYHU BapHaHTH Ha merona “current
source density analysis”. (ITyomukanuu NeNe 30 u 32)

12. UzcnenBanu ca mMpOMEHHUTE Ha OOIIUs HOHEH TOK Ha aKIIMOHHH IMOTCHIIUAN B MYCKYIIHO
BJIAKHO Ha ’ka0a MpH MPOABIDKUTETHA aKTUBHOCT. 3ydeHa € 3aBUCMMOCTTA Ha OOIIUsl HOHEH TOK B
3aBHCUMOCT OT Temmneparypara. (ITyomuxarm NoNe 21 u 22)

13. TlpecMeTHaTH ca eKCTparelyJapHUTE TOTEHIMAIH, TeHEPHpPAHU OT TOTEHIMANIa Ha
JCHCTBUE HAa OTACITHO MUCIMHU3UPAHO HEPBHO BJIAKHO. YCTaHOBEHO €, Y€ MPOCTPAHCTBEHOTO
pasmpeenieHIe Ha eIEKTPOTOHUYHHUTE IMOTCHIIMAIY € TT0I00HO Ha TOBA HA Pa3MpOCTPAHSABAIIUTE CE
akuroHHu noteHnuanu. (Ilyomukamuu NeNe 35 u 37)

14. TlpecmerHatm ca MOACITHO AaKIHOHHUTE TIOTCHIMATA ¥ HOHHHUTE TOKOBE
pa3npOCTpaHsBAllK CE B MUCIMHH3UPAHH YOBCIIKU BJIAKHA TPU WHTEPHOAATHA JIEMHUCITUHH3AIINS.
HampaBeHa e KOMIIOThpPHA CHUMYJAIUs NP HEBPONATHH CBBP3aHU ¢ (DOKaTHA JEMUCITHHU3AIIMS.
PesynraTi Morar jia ce u3noi3Bar B kiinHudHata npaktuka. (Ilyonukarwm NeNe 57 u 99)

Cb3121eHUAT NPUHUWIIHO HOB NMOJKOXKEH KUYKOB PA3KJIOHEH eJIEKTPOI,
IOCTABH _HAYAJI0TO HAa M3CJIACABAHMATA HA AKTHBHOCTTA HA _OTACJHHTE
ABUIAaTEeJHN eIWHUIM HA YOBEKAa NpPH _peajHu JaABMxkeHusi. Ejgekrpoabt ce
OTJINYaBa C BHCOKA CEJEKTHBHOCT M CTA0MJHOCT npu BWKeHus. Te3m
€JIEKTPOAU Ce M3M0J3BAaT B HAKOJIKO Jadoparopuu B CAIll, Kanaga u
ABcTpaJus.

B mo3u pazoen ca ob6o6wenu pezyimamume om 22 nydauxkayuu, KOUmo umam 3a0ea:i3aHu
06wo 340 yumupanus.

111. EQMHNYHO ¢ChbKpallleHHE HA IBUTaTeJHUTE eMHHUIH.

15. N3cnenBanu ca napaMeTpuTe Ha €IMHUYHOTO ChKpaileHue Ha JIE mpu mHTpamycKyliHa
MHKpocTUMYyanus. HarmpaBeHo € u cpaBHUTETHO H3CIIeIBaHE C METO/[a HA YCPeAHsABaHE Ha 00IaTa
MYCKyJIHa cuiia oT noteHuuanure Ha eana JIE (STA - meron) mpu BosieBa MYCKYJHAa aKTHBHOCT,
KaTo € MOKa3aHO Y€ B pe3yiaTaT Ha YacTHYHUS TETaHyC, CTOWHOCTHUTE Ha MapaMeTpuTe Ha
€IMHUYHOTO CHKpAIIeHUE MPU TO3M METO]| ca 3aHMKEHH 10 OTHOLIEHHE Ha peaJIHuTe CTOMHOCTH,
KaTo TO3M e(eKT e Hail-MasbK MO0 OTHOIICHHWE Ha MaKCHMajHaTa CKOPOCT Ha ChKpalleHHeE.
(ITyOnuxarmu NeNe 42,43 u 48)

16. MeToabT Ha MHTPAMYCKyJHaTa MUKPOCTHUMYJIALMS € W3IOJI3BaH MPH M3CICIBAHETO Ha
NalMEeHTH ¢ YacTHYHA XpOHWYHa JneHepBauus u [lapkuHcon cunapom. Ilpu mbpBHs THN MalMeHTH
cujiaTa Ha €JMHUYHOTO CHKPAIIEHHE U BPEMETO 3a JOCTUTAHETO MY Ca YBEJIHMUCHH B CPAaBHEHHE ChC
CTOMHOCTHUTE TpH 37apaBu juna. [Ipu namuent ¢ [TapkUHCOH CHHAPOM MaKCHMaJHaTa CKOPOCT Ha
KOHTPAaKIMS € MO-HHCKa, a BPEMETO 3a IMOJypelakcalus € YABDKeHo. Pesyntature ca B
CHOTBETCTBUE C U3BECTHUTE MPOMEHM Ha XMCTOXUMHYHUTE CBOMCTBa Ha Myckyna. (IlyOmmxauuun
NeNe 43u 53)



17. V3cneaBanu ca ciiyyauTe Ha NpeAu3BUKBaHE Ha F-0TroBop mpu JBUraTeHU €AMHULM C
pa3iuuHa rosieMuHa. HamepeHnu ca gaHHM, 4e NpU HUCKA YECTOTA HA CTUMYJIALUS BEPOSITHOCTTA 32
npenu3BUKBaHe Ha F-oTroBop He 3aBucH OT rosemuHara Ha JIE. M3kinroyeHue mpaBsaT caMO MabK
opoit IE mHoro ronemu J{E, npu KOMTO BEPOSATHOCTTA 3a MpEAU3BUKBaHE HAa F-O0TroBop € MHOro
rossima (6m3ka 1o enuauIa). ([Tyomukammm NeNe 42 u 44)

B mo3u pazoen ca 06006wenu pezyimamume om 5 nyboaukayuu, KOumo umam 3adensazanu oouio
206 yumupanus.

1V. MexaHu3My Ha KOHTPOJ H TIpPajallds _Ha MVCKVJHATA cuJja. (B_Te3W M3CJIeIBAHHMS Ca
HM3I10JI3BAHU OIIMCAHUTE B pa3ae.a 11 MOJAKOKHH JKHYKOBH PAa3KJIOHEHH €JEeKTPOIH)

18. Omnucan e pexuma Ha akKTHUBHpaHe, UMITYyJICAallUs U U3KIIIOYBaHe OT akTUBHOCT Ha JIE no
BpEME Ha W30KMHETUYHM KOHLEHTPUYHM M EKCLEHTPUYHU JABMXKEHUS C pa3jMyHa CKOPOCT.
[Toka3aHo e, 4e B 3aBUCUMOCT OT aHATOMUYHHUTE U (DYHKIMOHAIHU OCOOEHOCTH Ha MYCKYNa NpHU
KOHLEHTPUYHO JBW)KEHHE, HApacTBAaHETO HA MYCKYJIHAaTa CWJIa C€ OCBIIECTBABA IJIABHO 4pE3
IPOCTPAHCTBEHOTO KOJUpaHEe — BKIIOYBAHETO B aKTMBHOCT Ha HOBU JIE (MycKynu reHepupaiu
3HAUYMTENIHA cwiia U ¢ TojsiM Opoit JIE) uiu mocpeACTBOM YECTOTHOTO KOJMpPAaHE - HapacTBalla
yecToTa Ha uMmnyncauuss Ha aktuBHUTe JIE (Myckynu ywacTBalild B M3IBJIHEHUETO Ha (PUHHU
MaHUIYJaTUBHU JABMKEHUA U ¢ Manbk Opoil JIE). Ilpm excueHTpuyHU ABMXKEHUS YECTOTHOTO
KOAMpaHE MMa CBIIECTBEHA pOJIA NPU IOHMKABAaHE HA MYCKYJIHAaTa Cuia U IIpU ABETE I'PyIHU
myckyi. (I[lyonuxamum NeNe 45,46,47,50,52,58,60 u 66)

19. VYcranoBuxme chuiecTByBaHeTo Ha rpynu JIE ¢ pa3nuyHa 3aBUCHUMOCT 4ecTOTa Ha
UMITYJICAlIUS-MYCKyJTHa JBJDKMHA, KaTo MpeodiiajaBaliarta 4acT ca € I0-BHCOKa YecToTa Ha
UMITyJICAIUs NIPH MO-Majka MycKyiaHa abipkuHa. (ITyonukannu NeNe 51 1 61)

20. [IpomenwuTe B pesxuMa Ha uMmyscanus Ha otaenante JE e u3ydeH npu npoabiKUTEITHN
MYCKYJIHU CBKpAaILEHUs Npeau3BHKBalM ymMopa. Ilo oTHomEeHne Ha HapacTBaHETO Ha MYCKYJIHATa
CWJIa aJanTanusaTa KbM IPOMEHEHUTE (YHKIMOHAJIHM YCJIOBHUS C€ IIOCTUIa TJaBHO upe3
MEXAHU3MHUTE Ha IPOCTPAHCTBEHO KOAMpaHE. MeXaHM3MHUTE Ha YECTOTHOTO KOJUPAHE Ha
MYCKYJHaTa CHJIa UTpasiT ChIIECTBEHA POJIs 3a ajanTanusara BbB (a3ute Ha penakcanus. [lokazano
€, 4e MOJBP)KaHETO Ha CTAalMOHApHAa MYCKYJHAa CHJa B YCJIOBHUSTa Ha HACTBIIBAHE Ha yMoOpa ce
MOCTUTA TJABHO 4Ype3 PEKPYTUPAHETO Ha HOBM MoO-BucokomparoBu JIE, xouto mmaT mo-Hucka
IbpBOHAYANIHA YECTOTa Ha HUMIYJICAalUs U ca Mo-0bp30 yMmopseMu. TUNHYHHUAT XapakTep Ha
npexonHarta umnysicanus Ha JIE npu TAXHOTO BKJIIOYBAaHE B aKTHBHOCT ce 3amaspa. (ITyOnukanuum
NeNe 36,55,59,60,65 u 73)

21. Tloka3aHo e, 4e HaJMYUEeTO HAa MYCKYJIHAa aKTHUBHOCT TOBJIHsIBAa BOJIEBUSI OTTOBOP, KOHTO
3aBUCH OT HUBOTO Ha KO-akTuBarus Ha aHTaronuctute. (Ilyomukammm NeNe 100 u 107)

Pesyararure oT Te3W wu3CIAeABAHUS HMMAT (YHIAMEHTAJIHO 3HAYeHHe 34
ABUraTeaHaTa HeBpopusuosorusi. Te HMMAaT W HECbMHEHO MPAKTHYECKO
3Ha4YeHHe 32 CHOpTHATa (U3HOJIOrUsT — TPEHHPOBBYHHMS MNpouec M
(pYHKIMOHAJHOTO BB3CTAHOBSIBaHe cJiel MycKyJHa ymopa. IlosyyeHure HOBHM
JAHHU 32 MEXaHU3MHMTE Ha reHepHpPaHe U KOHTPOJ HAa MYCKYJIHATa CHJIA MMAT
3HAYEHHE M 32 TAKHBA NPHJI0KHHA 00/1aCTH, KATO €ProHOMMUS, pexaduJanuTauus u
KHMHe3UTepanus.

B mo3u pazoen ca 0b60owenu pezyimamume om 17 nybauxayuu, Koumo umam 3a6ensnA3aHu
06w0 663 yumupanus.



V. Untepdepentnata EMI', oTBeleHa OT KOKHATA NMOBbLPXHOCT. OcpeHEHH NMOTEHIHAIN U
CKOPOCT HA NMPOBEKIAHE HA AKIMOHHNUTE NMOTEHIIHAJY 0 MYCKVJIHHUTE BJIAKHA.

22. Ilpenyoxen e ynoOeH 3a PyTUHHO U3IOJI3BaHE METOJ] 33 OLEHKAa HAa (PYHKIIMOHATHOTO
CHCTOSIHME Ha MYCKYJHTE. MeTOIbT M3IMO0JI3Ba OTBEXAaHe Ha uHTepdepenTtHata EMIT oT koxHara
MOBBPXHOCT C Pa3KJIOHEHU €JIEKTPOJU C TOJIIMO MEXIIYIOIIOCHO Pa3CTOSHUE U OCPEIHSBAHETO U
no HUBO. IIpy BCHMUYKM OCTaHaJM METOIM M3IOJI3BALIU OTBEKIAHUS OT KOXHATa MOBBPXHOCT C€
MOJIy4yaBaT CHIIECTBEHO 3aBUIICHU CTOMHOCTU 3a CKOpocTTa. [Ipm enexTpuuecku Npeau3BUKaHU
MYCKYJIHU CBKpAIIEHUS M3MOJI3BAHETO HA TE3W EJIEKTPOIM, HaMalsiBa 3HAUYMTENHO apTedakra ot
ctumynanusaTa. CpaBHUTENIHOTO U3IOJI3BaHE HA YECTOTaTa Ha TbpHOBeTe (OOpbLIAHUATA B
unteppepentaara EMI') u Ha TAxHAaTa aMIUIMTYy/Ja, JONBIHUTEIHO MOBHIIaBa MH(OpMAIMOHHATA
BB3MOKHOCT Ha Tipeiokerus mero. (ITyomukanuu NeNe 19,20,49,54,62,67,68,70,74, 101 u 103)

23. C u3moi3BaHe HAa CIHOMEHATHUTE TO-TOPE EJIEKTPOAM Ca IMPOBEIACHU HM3CICIBAHHS 32
npomenute B EMI' mpu HacThlBaHe Ha MYCKyJHa ymopa HpH HPOABIDKUTENTHO MOABbpP)KAHE Ha
pa3IUYHO MO TOJIEMUHA M30METPUYHO Yycuiue. IlokazaHo, 4e IpHU BUCOKU YCHIHS ChILECTBYBA
no0pa Kopenanus MEXIy CTOMHOCTTa Ha cujiaTa, KOATO HamallsiBa C HACTHIIBAHETO Ha ymopa H
CKOpPOCTTa Ha pAa3NpOCTPAaHEHHUE HA BB3OYKIEHHUETO II0 MYCKYJHUTE BJIAKHA. AHaIU3bT Ha
ThpPHOBETE B KOMOWHaIUs C METOAa Ha ocpeaHsBaHe Ha uHTepdepentHatra EMI' moxe ma ce
U3II0JI3Ba 3a OLIEHKAa Ha ChOTHOIIEHWE BHUcOKomparoBu/HuckomnparoBu [E. (IlyOnmkammm NeNe
49,54,62,67,68,70,74,101,103 u 104)

24. Cow3gmazeHa € TOpTAaTHBHA amaparypa 3a H3II0JI3BaHE HAa METOJIa Ha OCPEIHCHHTE
MOTEHILIMAIH, KOUTO € 0COOCHO MOJXOMAI IPHU U3CIeABaHe Ha CIOPTUCTH. MeToaa u amaparypara
Morar Ja ObJaT U3I0J3BaHE 3a OICHKAa Ha (PYHKIMOHATHOTO CBHCTOSHHE HA CIIOPTUCTH.
(ITyonukammu NeNe 109,115,116 u 117)

Ilpenyioxken e yno0eH 3a PYTHHHO H3MO0J3BaHe HEWHBA3UBEH
eJIEKTPOMHUOrpa)cKu MeTo] 32 OLEeHKa HAa (PYHKUMOHAJIHOTO ChCTOSIHME HA
MYCKYJIMTE W3MO0J3BAll NPUHUWIIHO HOBAa KOH(MUIypauusi OT NOBbPXHOCTHHU
€JIEKTPOIU — PA3KJOHEHU eJEeKTPOAM M OCpPeIHSIBAHE HA MHOEJEeKTPHYECKHTE
curHajum mo HuBO. Cb3aaJeHa e MOPTATHBHA KOMIKTHPHU3MPAHA amapartypa
M03BOJISIBAIA PWJIATAHETO HA METO/Ia U3BbH J1a00paTopusTa.

B mo3u pazoen ca 0b60o6uwenu pezyrmamume om 16 nybauxayuu, Koumo umam 3adena3aHu
06uo 150 yumupanus.

VI. Perviaanusg Ha ABUrareJgHaTa aKTUBHOCT — HM3CJEIBAHHMS C METOAAa HA TPAHCKPAHHMAJIHA
marauTHa crumyaanusa (TMS) Ha MoTOpHATa KOpAa.

25. N3cnenBanusita, ¢ U3MOI3BAHETO HA JBOMKA MAarHUTHUA CTUMYJM Ha MOTOpHaTa Kopa Ha
KJIMHUYHO 37paBU JIUIIA, TIOKa3Ba pa3jIMyHATa 3aBUCUMOCT Ha MHTPAKOPTUKATHUTE MHXHOUpAIIN U
dacuuTHpalli HEBPOHAIHM MEXAaHW3MH OT HWHTEH3UTeTa Ha KOHAWLMOHHUPAIIUS CTUMYIL.
[TosmyueHnuTe pe3ynaTaT MoKa3BaT €EAHOBPEMEHHOTO JECHCTBUE HA BaTa MEXaHU3MAa, HE3aBUCUMO OT
MEXIYCTUMYJIHHUSI WHTEpBaJl, KaTO € YCTAHOBEHO, Y€ JIATEHTHHUS IMEepUoJ Ha TNpeAU3BUKAHUTE
MNOTEHIMATIHN € MO-4yBCTBUTEICH MHIUKATOP 32 MHTPAKOPTHKAIHATA (PacUIMTALUS B CPaBHEHUE C
ronemuHara Ha npeausBukanus orropop (MEII). (Ilyomukanuu NeNe 72,75 u 82).

26. YcraHOBEHO €, Y€ HMHTPAKOPTHUKAJIHATa WHXUOMIMSA € IMO-CHJIHO HM3pa3eHa IpH Io-
BB3pacTHU Juna. [Ipum mpunaraHeTo Ha MycKyidHa BuOpaunus He ce HaOI0JaBaT Bb3PACTOBU



pasinyMsi, KOETO Ce€ CBbp3Ba C aJalTUBHU IPOMEHHM B MEXAaHM3MHUTE Ha CETUBHO-JBUIaTe/IHATa
unterpanus. (Iyonukarmus Ne 81)

27. Iloka3zaHOo €, 4e eAMHUYHA IOJMparoBa MarHUTHa CTUMYJalUs Ha MOTOpHAaTa Kopa
NOBJIMABA TOHWYHaTa umiyncauus Ha JIE, karo Te3u ImpoOMEHU ca 4YyBCTBHUTEJIEH HHAMKATOp 3a
UHTPAKOPTHUKAIHUTE MEXaHU3MM Ha HHXUOMIMA U (dacwinTanus. YCTaHOBEHO e, 4e edekra
WHXUOMIIMS € 3HAYUTEIHO MO-IBIBI OT TO3H, KOMTO ce Mpearnoaramie Ipyu U3ciaeIBaHus ¢ ABOHKa
MarHuTHU ctuMyiu. [lokazaHo e, 4e KO-aKTUBHOCTTAa Ha MYCKYJIMTE aHTArOHUCTH CE ChIIPOBOXK/A C
noBuileHa HHTpakopTukanHa naxuoumms ([yonukamuu NoNe 84 u 85)

28. TpanckpanuanHata MarHuTHa crtumyinauus (TMS) e usnon3BaHa 3a HBpPBU IBT 32
U3CIIeIBAaHE 33 MIICWJIATEPATHUTE OTTOBOPH M CBBP3aHUTE C TAX MHTPAKOPTUKATHA (aCUIUTALIUSL
(ICF) n unrpakoptukanna uaxuoumnms (ICI) B mokoit u mpu eIHOCTpaHHa MYCKYJHA aKTHBHOCT.
[Tosryuenu ca pe3yaTaTd B IOJKpENa HAa XUIIOTE3aTa, Y€ KOPTUKATHUTE MOTOHEBPOHHU, aKTUBUPAHU
OpU €BOKMpaHE Ha WIICWJIATepalHW OTIOBOPH, C€ pa3iuyaBaT OT Te3H, CBBP3aHU C
KOHTpaJaTepalHUTE KOPTUKOCIMHAJIHU NIbTHUINA. YCTaHOBEHO €, Y€ 3a pas3jidka oOT
KOHTpaJIaTepAIHUTE OTIOBOPH HMIICHIATEPATHUTE Ca ChIIECTBEHO AaCUMETPHUYHU IO OTHOLIEHHE Ha
crumynupanata xemucgepa. Comioro ce orHacs u 3a ICF u ICI. ToBa moka3Ba ocobeHnara poist Ha
UIICUJIATepATHUTE KOPOBU BIIMSHUS NP ONpeAessiHEe Ha MpEeANoYnTaHaTa pbKa 3a U3BbPIIBAHE HA
NpEUU3HU MaHUIYJaTUBHU JBWKeHUs. [lodydeHu ca HOBM JaHHM 3a KOPOBUTE MEXaHU3MU
o0yciaBsIy KOAKTUBAIMATa HA MYCKYJIUTE aHTarOHUCTH, KOUTO MOKa3BaT 4e T€ Ce Pa3jnyaBaT OT
TE3W, OOYCNaBSIIM PEUUIPOYHATA AKTUBAIMS HA AHTAarOHUCTUTE W 4Y€ HaW-BEPOSTHO Pa3IHMYHH
HOIYyJallMM MOTOPHU HEBPOHM Ca CBBP3aHU C KOAKTUBALMATa M pPELUIpPOYHATAa AKTUBALMS Ha
MYCKYJIHUTE. Y CTAHOBEHO €, Y€ MUHTPAKOPTUKAIHATA HHXUOUIMS C JIBJIra JIJATEHTHOCT U KOPTUKAJIHUS
HEepuoJl Ha MBJIYaHE ca 3HAYMMO IO-MaJKHU NpH KOAaKTUBalus Ha aHTaroHucture. (IlyOmmxarmu
NeNe 95,108,114,124,126, 130, 132 u 133).

29. HamepeHo e, 4ye NOBMIIABaHETO Ha BB30yIMMOCTTa Ha MOTOpPHaTa Kopa B HEpHUO],
IpeIXoXKaall JBWKEHHETO He € MOHOTOHHO. Cnex JocTuraHe Ha MaKCHUMallHa CTONHOCT,
BBH30yAMMOCTTa HaMalsiBa ¢ MPUOJIMKaBaHETO CH KbM BOJIEBUS OTroBop. B mepuona mpeaxosxaary
BOJIEBOTO JABMkeHHe nmpomeHuTe Ha ICl 3amouBa mo-kbcHO oT To3u Ha ICF, kato ca m mo-cnabo
uzpazenu (ITyomukaru NeNe 93 u 96)

30. Onucan e uHTepBa ciensaml TMS, B KOWTO JBMKEHHUETO HE MOKe Aa 3amouHe. [Ipu
HaJANparoBa CTUMYyJalus, TO3M UHTEpPBaI € Hal-abJIbl pu ABoiiHa TMS ¢ 13 ms unTtepBai. Ilpu
MOJIparoBa CTUMYJAIMs TO3M MHTEpBajl ce Haba0JaBa caMoO, KOraTO MHTEH3UTETa Ha CTUMYyJa €
no-sucok ot npara 3a ICF. Tosa nokasBa, ue ICF nonpunacs 3a 3a1bp’KaHETO HAa U3IBIHEHUETO HA
BOJIEBOTO JIBI)KEHHE. YCTAaHOBEHM ca IPOMEHUTE Ha PEaKIMOHHOTO BpEeME€ OT MOMEHTa Ha
npuiarane Ha TMS. IlokazaHo €, 4e yIbJKaBaHETO Ha PEAKLMOHHOTO BpEME IpU NpUJIAraHE Ha
MarHuTHa CTUMYJanus coiio e cBbp3ano ¢ ICF. (ITyomukarmu NeNe 93,96 u 108)

31. Tlokazan e pazmuunus edekt Ha 3onmuueHa u J[mazemama BBPXY BB30yIMMOCTTa Ha
MOTOpHAaTa KOpa, KaTo ca MOJy4YeHM U pe3yiTartd 3a cneuuduyHara posis Ha OEH307HMa3eNuH
penentopure (BZ1) 3a KOHTpoa HA UHXUOUTOPHUTE HEBPOHAIHHU BEPUTH B IIbPBHUYHATA MOTOPHA
kopa. (ITy6nukanus Ne 91).

32. VYcraHoBeHO e, 4Ye 4-aMUHONEpPHIWHA TPH TANWEHTH C MHOXECTBEHA CKJIepo3a
MOHMKaBa MAaTOJOTUYHO BUCOKMA mpar npu TMS, U nmoBHIIaBa aMIUTUTYAUTE HA MPEIU3BUKAHUS
OTTOBOp, BBIIPEKU 4e HAMa Mo100peHue Ha kinHuyHata kapTuHa. (ITyonuxamus Ne 94).

33. HuckouectoTHa BUOpaIysl Ha ISUIOTO TSUIO C€ M3IOJ3Ba Mpe3 MOCIeIHUTE FOJUHU TPU
pexabmiuraluu ¥ B TPEeHUpOBBYHM mporecu. M3momsBaiitku TMS Hamepuxme, ye BuUOpauusra
NOBHIIaBa BB30YIUMOCTTa HA KOPTHUKOCIMHAIHHUS TPakT M TMOBMIIABA WHTPAKOPTUKAIHATA
UHXUOUIMS ¢ KbC JareHTeH nepuo. (ITyomukarus Ne 112)

34. Ilokazano e, ue TMS Moke na ce u3MoJ3Ba 3a U3CIEABAaHE HA IIPOMEHUTE B KOpOBaTa
BB30YAMMOCT NP 3ay4aBaHETO Ha HOBU aABurarennu 3aaauu. (ITyomukamms Ne 112)



Cob3nagena e (¢ napenme Ha donpanusaTa Asexkcanabp ¢on Xymo00.J1T)
¢IMHCTBEHATA Y HAC JladopaTopus 3a u3cjaeIBaHe HA YOBEUIKHS MO3bK C METO01a
HA TPAHCKPAHUAJHATA MATHUTHA cTUMYJIanusA. JIabopaTtopusita e o0opyaBaHa U
¢ KOMNIOTHPU3HPAHA CHCTEMAa 3a yNpaBJjieHHEe HA eKCIlepUMEeHTa, chOupaHe,
chbXpaHeHue U o0pabdoTkaTa Ha naHHM. Ts1 pa3mosiara u ¢ KOMIUIEKT anapartypa
NMO3BOJISIBAIl  CTUMYJAanUsi ¢ JABOMKA HMIYJCHM 32 H3CJeABaHEe HA
HHTPAKOPTUKAJHHUTE MEXaHU3MH, KOHTPOJUPAIIH Bb30YAUMOCTTA  HA
ABMraTeJHaTa kopa. B Ja0oparopusita 10 MOMeHTa ca PpadoOTWIH TpPUMA
PEeI0OBHU TOKTOPAHTH, 3AIMTIWIH YCIEIHO TUCEPTAIUNTE CH.

B mo3u pazoen ca oooowenu pezyimamume om 20 nybaukauyuu, Koumo umam 3a0enia3aHu
00w0 534 yumupanus.

VII. CeTHBHO-IBUTaTEeIHA HHTErPALMA B HOPMA U MATOJIOTHS.

35. CpaBusBaiiku edexra Ha MyckymnHaTta BuOpanus (MB) BbpXy MOTOpPHO Npenn3BUKaHUS
norenuuan (MEP) mpu TpanckpanuanHa enekTpuyecka crumynanus (TES) wu tpanckpanuanna
marauTHa ctumyianus (TMS) e ycranoBeno, e dacunmuranusra Ha MEP npeanssukana ot MB ce
J'BJDKY Ha CyMpacnuHaNHU (Hail-BeposTHO KopoBu) Mexanu3Mu. (IIyonukammu NeNe 63 u 76)

36. YcraHoBeHa € 3aBHCHMOCTTA Ha (haCHIUTALMATAa HA MOTOpHATa KOpa OT 4ecToTaTa Ha
MycKyJHaTa BuOpanus. Onucan e oOpaTHus epeKT Ha MHXUOMLKS MO OTHOLIEHHWE Ha aHTaroHUCTa
Ha BuOpupanus Mmyckyn. [lokazaHo e, 4ye penunpoyHute e€(pekTh BHB BHOpPHpAHHS MYCKYT U
HEroBHMsI AHTArOHUCT MMAT pa3jIM4YHO Pa3BUTHE IO BpeMe Ha BHOpauusATa, KaTo 3aBUCSIT IIO-
pa3IuYeH HauuMH OT YecToTaTa Ha MycKyjaHaTa BuOpauus. ToBa mokasBa ydyacTHETO Ha Pa3IMYHU
HEBPOHAJIHM MEXaHW3MH, BKJIIOYMTEIHO AKTUBUPAHETO HA Pa3JMYHU PELENTOPHHU BXOJOBE.
@acunurtanusata Ha MEP BbB BuOpupanus Myckyn ce AbJKM Ha akTHUBUpaHe Ha la BimakHara OT
MYCKYJIHUTE BpeTeHa, JoKaTo B umHXuOuuusara Ha MEP B aHTaronucra ce BBBIMYAT M JPyru
nuHaMuIHA MexaHopetnenTopH. (ITyomukarm NeNe 63,64 u 76)

37. MyckynHata BUOpalus yabJKaBaT JEHCTBUETO Ha MHTPAaKOpTUKAJIHATa MHXUOULUSA, U
HEHHOTO JEMCTBHETO MOKE J1a C€ MPOSBH U MPU MO-IBJITH MEXIYCTUMYJIHU UHTEPBAJIH, IPU KOUTO
JI0 cera € YCTaHOBEHO CaMO BJIMSHHMETO Ha MHTpakopTHKanHaT ¢acunutauus. [lokazaHo e, ue mnpu
MyCKyJHaTa BUOpalusi MoraT Jla c€ aKTUBHUPAT MHTPAKOPTHKAIHU MEXaHHU3MH C pa3iIM4eH eeKT
BbPXY BB30yAMMOCTTAa HAa NUPAMHUIHUTE HEBPOHH. To3u (akT MMa BaXKHO METOAOJIOTHYHO
3Hau€HUE U € U3I0JI3BaH MPH U3CIEABAaHU B KOUTO MYCKYyJIHAaTa BHOpaIus NpeAu3BUKBAT yCelllaHe
3a JIBW)KEHUE — T.H. ,,AIIO30pHO JBM)KEHHE. YCTaHOBEHO €, ue NIpu BUOpaIMs ce MOIyIupa
BB30y/IMMOCTTa Ha MOTOpHATa KOpa M WIICHJIAaTepalHO Ha BHUOPUpPAaHUS MYCKYJ, KOETO IIOKa3Ba
TpaHCKao3aJIHu noBiusiBanus ot la BiakHara. (ITyomukarmu NeNe 71,76,80,120 u 127 )

38. [IpomsiHaTa B eekTa Ha MYCKYJTHATa BUOpAIUs MPH TAIUCHTH C IIEPBUKAITHA JUCTOHUS
NOKa3BaT reHepaIn3upaHo HapylllaBaHe Ha KOHTPOJIa Ha BXOJHATa MPOINPHOLENITUBHA HHPOpMALIUs
KbM MOTOpHaTa Kopa. YCTaHOBEHHM ca W IPOMEHU B MpepadoTKaTa Ha MPONPUOIECNTUBHATA
uHpopManus npu OOJHM OT aMUOTpo(UYHA JaTepaliHa ckiepo3a. HapyiieHusita Ha CETHBHO
JBUTAaTeTHATa WHTErpanus npu MyckymnHa Bubpauus npu 6oxuu ¢ [lapkuncon cunapom (IIC) u ¢
MyJATHCUCTEMHA aTpodust oT nmapkuHcoHOB TUIl (MCA) chlllecTBeHO ce pa3nuyaBar. Te3u pa3iuuus
ca 0coOeHO TMOJIe3HH 3a AudepeHIuanHaTa IUarHOCTHKa MEXIy JBeTe 3a00yiIBaHMs, KOUTO B
HauvanHus eranm Ha MCA uMar enHakBa KIMHUYHA Xapaktepuctuka ¢ Te3u npu I1C. (Ilyonukanun

NeNe 77,80,90,105,106,110,118,119,122 u 129)



C_ropHuTe W3CJIeABAHHUS C€ IM0JAra HA4YaJ0TO HA W3CJIe[BAHUATA HA
edekTa Ha NpPONPUOLENTHBHATA CTUMYJAUMs _BbPXY Bb30yIMMOCTTAa HA
ABurareanara kopa. Iloanydyenure pe3yaratu Hapex ¢ (yHIAMEHTAJHOTO CH
3HAaYeHHWe UMAT U TOJISIMO 3HAYEeHHE 32 Pa3BUTHE Ha PexadMIUTANMOHHHUTE
TeXHUKH U3MOJI3BAINM CTUMYJIAIUS HA MPONPUOLENTHBHUTE adepeHTH — NpoLec
Pa3BHBAaIl ce YCKOPEHO Mpe3 MOCJIeJHUTEe HAKOJIKO FOAMHH

HN3noa3BaHeTo 32 MLPBU NbT HA MYCKYJHA BUOpaNusi U TPAHCKPAHUAJHA
MATHUTHA CTUMYJIAIUsA NPH pell HeBpPOAerecHePaTUBHU 3a00JIABAHUA ce OKAa3Ba
0co0eHO moaXoAsiia 32 M3SAICHABAHe Ha HapylleHuTe QYHKUMH TpH
npepadoTkarta Ha NPONpHOLENTHBHA HH(OpMAUMs, KAKTO H 3a OlleHKa Ha
TepaneBTUYHUA e(eKT Ha PA3TUIHN MeJUKAMEHTH.

B mo3u pazoen ca 0b6oouwenu pezyrmamume om 16 nybauxauuu, Koumo umam 3adens3anu
oowo 499 yumupanus.

VIIl. U3caenBanusi ¢ M3MO0J3BAHETO HA CePUS OT TPAHCKPAHHAJIHNM MATCHUTHM CTHUMYJIH
(rTMS) ¥ ¢ MeTOIa HA TPOWHATA CTUMYVJIAIIUS.

39. YcranoBeHo e, ye unxubupamara rTMS (Hucka yecToTa ¥ MOANPAroB HMHTEH3UTET) Ha
Jopco-JaTepaiHaTa npedpoHTaiHa Kopa MoBiIMsBa epedpaiHaTa XeMOIMHAMUKA, TPEIU3BUKBANKA
MPEXOJHO TMOHW)XEHHE Ha CKOPOCTTa Ha KPHBOTOKA Ha WIICMJIATepaiHa IiepedpaiHa apTepus,
MOCJIEIBAHO OT MOBHIIABAHE HAa CKOPOCTTA B KOHTpaJlaTepaiHaTa Iiepedpaina aprepus. Hanpasena
e oleHka Ha edekra Ha rTMS 3a Tepanus npu xponuyHa Oonka. ITokazano e, ye rTMS HsaMa
TepaneBTHUYEH eQEeKT MPU NAUEHTH C IIEPBUKAIHA JUCTOHUS U Y€ B TO3U CIIydail He KOPTHKAIIHU, a
CYOKOPTHKAJIHU MEXaHM3MHU ca OTTOBOpHH 3a matosorusta. ([Tyomukammn NeNe 78, 79,83 u 88)

40. TlokazaHo e, dYe MeToJa Ha TpOWHATa CTHUMYJNAlUS € TIO-4yBCTBHTEICH OT
KOHBeHIMOHaTHaTa TMS mpu oleHKa Ha yBpeXJaHHATa Ha LIEHTPAJHUTE MOTOPHU HEBPOHU H
MOXe Ja ObJe HM3MOoN3BaH 3a Ju(epeHIralHa JTUAarHOCTUKAa Mexay [lapKHHCOH CHHApPOM U C
MYJITHCUCTEMHA aTpousl OT NApKUHCOHOB TUI — JBE 3a00JISIBAHUS C €IHAKBU KIMHUYHU KapTHUHH.
(ITy6mukarmu NeNe 87 u 97).

B mo3u pazoen ca 0606wenu pesynmamume om 6 nybaukayuu, Koumo umam 3abenazanu oouio
337 yumupanus.

1X. KoMIOTBpHO MOAeJIHPAHEe M UHMCJIEHH eKCIePpMMEHTH HAa NpoIecCHuTe HA TeHepalusd,
IPOBECKAAHEC U aJallTAIM{ B YOBCIHIKHUTEC HCPBHHU BJIAKHA.

41. Tlpe3 mocieAHUTE TOANHH, C M3MOI3BAHETO HAa MYJITHIAMENapeH MOJEIN, ca IMPOBEICHU
U3CIIeIBAaHMsI Ha MIPOLIECUTE CBBP3aHU C MPOBEKIAHETO U aJaNTallHOHHUTE MIPOLIECH B HOpMA U TIPU
CHUMYJIIpaHe Ha XPOHWYHO BB3MAIMTENHA JEMHUEIWHU3UPAIIA TTOJWHEBPONATUS W TIPU Pa3INIHU
TUNIOBEe amMuoTpouyna natepanna ckiepo3a (AJIC). M3cneaBaHusTa ca MpPOBEJACHU HE CaMO BBHB
(U3NOTOTHYHUS TEMIIEpATypeH qUara3oH, HO ¥ P XUTIOTEpMUs U Xxuneprepmusi. [lomyuenure ot
Hac pe3yjiTaTH IOKa3BaT, ye npu cumyinupane Ha AJIC mpocneneHUTe OT HAac TeMIIEpaTypHO-
3aBHCUMH TIapaMeTpH (BpeMe KOHCTaHTA ,,CHJIA-TIPOIBIIKUTEITHOCT , Pe00a3HCHU TOKOBE W IHKJIN
Ha BBH3CTAaHOBSBAHE), OTpa3sBaT HapylleHaTa (YHKUUS Ha HOAAIHUTE W HUHTEPHOJAIHUTE HOHU
KaHAIM W Morar jJa ObJaT W3MOJ3BaHH, KaTo CIENU(PHYHA HHIUKATOPU 32 YBpPEXKIAHETO Ha
motopHute HepBH. (ITyOnmkamuu NeNe 121,123,125,128,129 u 131).



