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PestoMe
Ha excnepw*reut'anauiil incrpyuenranauik ma\eni lxopaTyunnx pyxie qypia aun-
.teHo ponb MosoqKa, xBocrarux eAep i uoropnoi ropu y nporpauyaanni fr Ko,+rpo-
nrcaanni wangxnx, 6anicrutnux pyxia. flocni4xeunfl n{roBoAnnocb KoMnfleKcHo, a
BUKOpUCTaHHqM enercrpoQisionori,rut'tx (peecrpa4in MorapHrLx fioren+ianie, ax-
rueuocri oKpeMux nefiponie pisuux crpyKryp y,TBapuH, gxi ue cnnnra, npn BuKa-
uanni nnuu pyxia), noaeginxoewx (annua crnuynn4ii xeocrarux i sy6.racrnx n4ep, a
raxox o6oporHoro ra deso6opat'noro BuKnnqeuuc ocrauuix Ha xapaKTep pyxia),
Tetrepeecrpauiiluux uero4ia s auxopucraHHgM aBTaMarngOBaHOro Koun'torepnoro
onpaurcBaHHfl eKcnepuMeHTanbHuxnaHux. [7axa\auo, uJo Mo^,ttoK, ocodnnao froro
sy6uacri sqpa, npnqerni go npenporpaMyBaHHfl tuBt44Knx, 1anicruquux pyxia, a
MoropHa Kopa - nepeaaxHo go ix peanisa4ii. Bc-ranaaneHo pottb xBocrarux n4ep y
nigroroa4i fr nocnigytououy xonrponi crepeorunHux fianicruqnux pyxia. Bweueno
aeaeuo4ito Mix Mogo,rKoM, xBocraruMn flApaMu h uoropuon Kopoto a peryna4ii
tuBrlAKux, 6anicrnqnux pyxie. ApryueHryrcrbcs BucHoBKu npo aucoxi nnactuyui
anacruaocil ueilponia MoS}qKa i uoropuoi xopu, a raKox tlpa nogifinicrt poni \ux
crpyKryp y peryna4ii tuawgxux pyxie.

Bcryn
MexaHigrun, u4o sa6eeneqyoru perynnqiro pyxia, qiraenrru

lur 14 poKe xono AocniAH u ri e pis n rax cneqianuHocre fi . Oco6n ra -
ey arryanuxicrb BoHn Ha6yeaoru y ue.quqHii nparrnr4i, ocr-
inuxu nignaHHn saxoHouripHocrefi perynnqii pyxia .qo3Bon hrb
eipHo rparryBarr naroreHe3 pyxoBr4x nopyueHb i, aiAnoeiqxo,
ga6e3ne.{hru ai46ip AoqiauHoi rarrrur ix ycyHeHun.

Ha renepiurniil rac gocnrnyri eHarni ycnixn y anereHHi
Qieionorii pyxie aogrnn fi orpuuanr iHreHcreHhft poeer,lror
eKcnep[MeHranoHi AocniAxenHq Hefipoeisionoriqnux ue-
xaHielaie qeHTp€rlbHoro KepyBaHHfl pyxaMh [Apuraecrrafi c
coaBr., 1990; EyprarKoBa c coaor., '1987; Bapnr,rHcran, Bacn-
nueaa,1994; ,Q,errrpeuro, 1993; haaxooa, 1991 ;l4o@ee, 1991;
Koenoacxan, 1 976; Kponoroe, noHor\rapea, 1 993; Cropoxyx,
1990; Cyaopoa, 1994; Tonxynoe, 1999; Oar-rapgxnx, 1g95;
lllanroe c coaar., 1988; Armstrong, 1988; Brooks et al., 1973;
Donoghue et al., 1998; Fu et al., 1993; Glickstein, 1992;
Jueptner et al., 1997; Lemon, 1993; Uinas, Simpson, 1981;
Niedermeyer, 1998; Orlovsky et al., 1999 ra in.l.

lllupore BuKoptlcraHHn HoairHix r'rreroAia AocnigxeHu ia
Bt4KopxcraHHsM ocraHHix .qocqFHeHb rexuixn AogBonrno Ha-
6rugurrcn 4o po3Kpurrs iHruunux MexaHie[aia, xorpi ei46yea-
rorbcs B {HC nig vac 4oeinuuhx pyxie. O4nar, npu AocrarHbo
aenhrifr rinurocri po6ir, nprceeqeHhx anaaiey eneMeHrapHnx
pyxiB, yce ule Manoqrcnexxi eigorr,tocri npo perynnropHi npo-
qecta cKna.qHux Koopgt4HoaaHhx arriB, nri crnagaorb npucro-
coeHi pear4ii qinicnoro opraHisuy.

O.qnieo e npo6nelr, ulo o.{iKye cBoro BrpiueHHs, e Bcra-
HoBneHHf, cryneHn y,rac:i roxuoro s KopKoBl4x i ni4xopxoaux
yrBopeHb y nporpaMyBaHni pyxie ra ix xoperqii. He auKntaxae
cyuHiay re, u1o Qopr.ayeaHHe p)D(oBl4x KoMaHA ra ix peanisaqin
e pesynbrarou iHrerparraxoi giRnuHocri 6araruox crpyKryp
Mo3Ky. Y 3a'nsqy s L$lM HaggBxqafiHo eaxnree BhBqeHHr B3ae-
uoei4xocrn uix crpyrrypaMu, cri ehnoahaoru ea opraHisa-
rUto p17lxie, a raKox poni 4ux asaeuoai4HochH y npoqeci niAro-
rosxil fi guKoHaHHc AosinuHLtx pyxie. BnpiLueHHq tlt4x nuraHb
pieH ruu Mero4aMu Ao3Bonxrb pogKpl4Tr4 crna4ni perynnropxi

raexaHiarrrr, rorpi ea6esneqyorb ggiMcneHHn raroi xmrreeo
eaxnneoi Oynrqii, qK pyxoBa. L{e, neptu sa Bce, crocyerbce
AaexaHiglie nporpaMyBaHHn X iHir-litoaaHHn pyxia crpyKrypaMll
ronoBHoro Mo3Ky. 3oxpeua ei4ouocri npo nph{erHicru Ao
iHiqioeanHs goeinunnx pyxia rraoeovxa fi 6asanuHnx raHrniie
erpafi Hegocrarni ra y neeHifi uipi rraicraru nporrapivra. He
BcraHoBneHo cryniHu ysacri 4ux crpyKryp y nporpavyeanri fi
nocrigyrovifi roper4ii pyxoBt4x nporpaM. Bi.qcyrHi AaHi napa-
nerbHoro .qocniAxeHnq 4uuauixu nefi poHnoi arrfi gHocri Nro-
soqKa, 6asafiuHrx [aHrniie i uoropnoi Kopt4 B igenrurHrx yuro-
Bax npr ehroHaHHi neBHoro rnny pyxie. BiAcyrHi gani cro-
coBno B3aeMo,qii Nlix Mo3oqKoM, 6aganuHnrun raHrnisnar ra
MoropHolo Kopoto y rBap!4H, lqo He cnrqru, SeanocepegHuo
nig vac BktKoHaHHs pyxia. He npoBogrnucu rounneroHi Aoc-
nigxeHna 3 BrBr{eHHr iHiuioeauHa AoeinuHux pyxie is sany-
qeHHnM pi3Hl4x eKcneprMeHTanbHrx preroAie.

Mdroro po6orn 6yno enavrarn Ha eKcflepuureHraauHifr
ixcrpyuenranuHifi uoAeai ixogo6yeHux pyxie qypie ponb Mo-
3otrKa, xBocrarnx flAep i Mo'ropHoi xopr,r y nporparuynaHui ri
KoHTponoBaHni uLur4rlrx, 6alicrnsHux pyxia.

Marepiann ra MeroAH
Ans oqinxn asaenaogii Mo3oqKa (M) a xeocrarrMu flApaMh

(Xfl) fi acrauoBneHHfl Xoro poni e perynar4ii pyxie sgificHroea-
nacn peecrpa4ir arruaHocri rnirnn Kopl,t Mo3o.{Ka (KM) fi sy6-
qacrrx flAep (3fl) nph el.teKrpxvHiri cruuynrqii Xtt y npoqeci
Br KoHaH Hs rrjBt4AKl,tx, 6an iCru q H rx pyxia ( tll 5P). flOOgranorr -
Mh eneKTpl4qHuMl,l CTl4MyrlaMu nOApa3HOBanUCb KOHTpanaTe-
panuni (crocoeno xinqiexm, nxifi Hagaaanacb nepeBara) Xgl, a
eiAee.qeH Hq nefi poHnoi arruaHocri s4iicHtoeanocc ei.q incina-
repanuxoi xopu fi 3tl rr,roso,{ra. l-lpn uoxnueocri a xoxnouy
excneplruexri AocnigxyeanacR iunynucHa arerheHicru Heft poHie
(lAH) yrasanrx crpyKryp Ha rpyt du.qu nnnueia - pyx, crl4Myne-
qic Xtl ra ix noeAHaxus. Becu KoMnneKc ennugie uoxna 6yno
&ocn|q,urra rinurn Ha rpunaJlo Qyurqionyovnx xnirunax. flpn
staceneHxi IAH cnorarry BuaHaqanil iI ge'ngox g Bt4KoHyBaHuM

21018
Vxpaina,
u.BiHHnq"R, eyn.fluporoea, 56



pyxoM, a noriM Aoclli$rcyeanu BnnrB Ha arruaxicru Aeox il-lultlx

annreie. fl oeAnaHufi ennu e g.qi ft cHoBaBcs cni4yolut"t i{'tHoM :

y MoMeHT BlrcBneHutl pyxy QororpaH3ucropoM SaflycKaBcn

ereKTpocrt4Myttf,rop, nrmft renepyBaB nooAllHoKuf crnMyn

npnuoxyrHoi Ooprura rpraanicro 0,1 uc, chnoo 0,1-0'4 uA'

3anycx cruuynsuii sAifictlneaBcfl qepes rpnrepnril npracrpii'

Enerrpnvnnfi crnMya BnflrBaB Ha rofloBKy Xf a nepuy Qasy
IUEP, ro6ro niA qac ercreHeii nepegnnirrn.

3 ueroo BmBr{eHHs BnnnBy M na uoropHy Kopy (MK) npu

snroHaHHi IIIEP peecrpyBanacb IAH MK npi4 crnMytlcqii rox-

rpanarepanbnux 3fl, enroHaHHi ixoAo6yeHux pyxis' a raKox

nph noeAHaHnx BnnuBzx (pyxax i enerrpnrnifi crraturynqqii 39)'
ilpm cruuynnqii 3ff peecrpyBanrcf, peaxuii He rinuru He[-

ponie MK, ane il ronosru Xtl.

Pesynrrarr
Enerrpwwi peax4ii uertponie Kopu MosoqKa i sy6uactnx

Mep npu crnuynn4ii xaod arux q4ep y HapKorusaBaHux rBa-

pun i raxux, ulo He cnnnrb.
3uinr rnirrHHoi artnaxocri npr noeAnaHux BnnnB€x npo-

cniAroeaHo y 124 aehponie (51 y KM i 73 y 39)' Ocrinurn
peaKqii npra uuopry e KM fi 3fl eiq6yeanncb oAl'lor[nHo'
gAiicHoeaacs aHanis sciel cyxynHocri AocniAxenrx neflpoHie'

flopiennHnn npoQinie peaKqifi HeilpoHie Mo3oqKa nph noeAHa-

Horay ennnei g ananoriqHuvtu rinuru npr pyxax (pnc' 1) noxa-

3ano He3Haqny ix sruiuy a nepurifi 'lacrrHi i enpaxeHy - y

4pyrift. ilr ai,q,outo, nepua HacrnHa rpr4aoi npoQinie eiA6uaae

npoqecn, nri s4ificnroorucs nh BnflnBoM rinurn pyxy' lqo no-
qaBcn. ,{pyra x qacr[Ha 3yMoBneHa 9K pyxoM, rax i annneoM

noApa3HeHHfl X9. 3a cBoeto Qoprvroro utl '{acrhHa xpraeoi nog,i-

6Ha Ha raKy x npra iaonuoeaHoMy noApa3Henui X9'

Aeqri rpyAHouli npu aHanisi npe4craBaeHl'lx Kpt4Bxx no-

e'qgaHi 3 HeoAHaKoBop rinsxicro nefipoHie, pearqii Korpt4x

n'rgcyuoaani npu noeflHaHouy annuai (n = 1241 i riluru npu

plxax (n = 210). Orpiu roro, arrueHicru He ecix xeipoHie npe4-

craBneHux nonynnqiil gocnig2xyeanacb flK nph noeAHaHoMy

ennugi, rax i npu pyxax. l4eanuHvttr,l asanig rvrir 6yru npn yuoai

AocniAxexHs pear4ii oAHl4x irux cauux nefipoxie npn ecix

B,4A€X BnflvlBie. Tara Moxnreicru 6yna gocnrnyra nph BUB-

.reHHi aKruaHocri 64 neftpoxie. ls qiei rinurocri suitlpeanil
cBofo qacrory pospqAie Ha eci rpu npe4'nenexns 17 aeh'
poHie sy6racrllx eAep i 14 xeftponia ropu uoeolra' Y

6inuLuocri elana,qrie egaer",loeigHocunu 6ynu cyffeBuMu' Konlt

aiAiri.{anncq enpaxeni guinr rniruHHoi aKTnBHocri nx npu

enerrpurnifi crnuynnqii xBocrarrx e.Eep, lar i npn py<ax' Ar-

rusHicru yciei cyKynHocri q,nx nefipoxie (31) npn eneKrpuq-

HoMy noApasHeHHi ronoeril xBocraroro RApa ranbqyBanacb;

orpiu roro, y 4 xnirnu Kopl4 Mo3ot{Ka iAeox rnirnx ery6racro-

ro fl Apa KoporKorpt4 Bane r€rfl bMyBaH Hq gaMi Hloear@r roHiq -

Hom s6y4nueoo peaxqien. BnxoprcraHHs noeAHaHfi noA-

pa3HeHb Bt4cBhno anruqinaropHi (ennepegxanvi) auiHn raa'

floHKar pospsAia nefipoHie, qxi eh6yBantlce,[o BvleBnerflre p]xl'
Taxi nepereopeHHs 6ynra xaparrepHi nx gnn xninaH xopn

Mo3oqKa, rax i Anq xairuH sy6racrnx sgep. 36yAtlnei pearqii

HeipoHiB, noe'ReaHi 3 Bt4KoHaHHf,M pyxia' npn noqAtEll|}fi Bruu-

B€x craBafln Koporult4Ml,l ft iHrencnenul,tfi. Y rux enfta$€x' ronvt

nefipoH npra pyxax s6yAxyBaBcfl ga roxi'{Hltr'r rHrior', no€nHa-

Hhi ennue npu3Bo4hB Ao notlBt4 QaanvHoi armeaqii' flpn-
KnaAoM BhcnoBrleHoro Monfrb cnyryBarn peaxqii (puc' 2)

HeipoHa sy6.racroro cnpa (xagpu A-B) i sefipoHa KopH Mo-

sosra (ragpn l--E). O6r,rAea neilponu pearyPrb na eci rpr
BnIhBh.

tk shAFto Ha npe.qcraBneHoMy pt'tcyH{y' eneKrphrtHa crh-
Myaaqiq ronoBKl4 xBocraroro rgpa (xa4rra B, E) nprsao4nru
g,o KoporKottareHTHoro ranbMyBaHHtl aKrtaaHogri' fl pn pyxax

3
r
i
F

E

Pnc. 1. l-paQivHe BupaKeHHc cyrur ecix pearr{ii neipoHia (ix

npoQinie) ay6vacrnx agep i Kopl4 Mo3ot{Ka. Bepxni rpnei -
npu pyxax, HuxHi - npu noegHaHouy ennuei. 0 - tuoMeHt en'

cBneHHe pyxy.
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Pnc. 2. Pearqii xefiponie sy6'racroro qapa (A-B) i ropu wto-

eorra (l--E) npu crepeorunHrx 6aricrnqHr4x pyxax (A' l-)' enex-

rpr4qHoMy nogpaeneHHi xBocrarhx saep (8, E) ra ix noe4nauni

(6, A).

A
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3'flBnqorbca aKrnBaqii QasuvHoro (xaAp A) iroxivnoro (ragp
l-) runie. flpr noe4Haxouy ennrai s6y4nrei pearqii craorb
iHreHcheniunuu (nepucrnuynoHi ricrorpaur peaxr4ifr Ha KaA-
pax 5 i.[), rpuearicrs ix srrleHu:yerucn.

Cyrreerur crano il re, ulo npu 6araropa3oBt4x noeAHaHhx
BnnnBax (pyxoei ra eneKrpl4qHifi cruuynnqii xeocraroro agpa)
eig6yaaeruce rpalqyarrbHe s6inbueHHn peaxr4ifr. |le uoxHa
6yno npocniAKyBarr Ha npnKna4ax neprcrnMynunnx ricror-
paM, orprMaHxx Ha oAHoMy fi rouy x HeipoHi Ha noqarKy
noegHaHoro BnnuBy ra npu ioro rpueanouy erxopucrarHi.
3apeecrpoaaHi e raxhx yMoBax pearqii Heiponia Kopl4 Mo-
soqxa i sy6vacroro eApa noKa3axo Ha puc. 3.

9r au4Ho, iHrenoaeHicru peaxqii sa xinuricro poepcAie
nocrynoBo 3pocrae e uipy noBropeHHq noegHaHhx ennneia.
Tari sNaiHr enahtxnu ceoe eigAgepKaneHHe a nonynnqifinux

fttt
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Prc. 3. Pearqii uefipoxia ay6racroro n.qpa (A-B) i xairruu
nypKiH'e (l--E) npu'noeAHaHux BnnuBax (crepeorr,rnnrx 6ani-
crl,rriHr4x pyxax i eneKTpxr{HoMy noApagHeHHi xsocraroro ngpa).

npoQinnx nigcyruoeanrx pearqifi 31 xefipoHa Kopt4 Mo3oqKa
I sy6vacrrx n4ep, arnaeHicru Rxhx gvriHoeanacs npr acix rpuox
Bflnraax (prc. 4).

CniecraeneHHn npoQinia ecix pearqii npr pyxax {eepxnn
rpraea) 3 raKLtMl4 npu noegnanvxBnnuBaxcaigvrru npo goc-
roeipne (p<0,05) ni4anu.lexnR nrrouoi aarr HeipoHie, u1o ar-
n4Byrorbce, e iHrepaaai 160-48 Mc Ao MoMeHry Br,tflBneHHc
pyxy,

3uiHn 4pyroi .tacruHu neprcruMynunnx ricrorpaM nph
noegHaHoMy ennhsi 6ynu nogi6xi Ao BcraHoBneHrx npta eneK-
rpurrHoMy nogpasnexHi rofloBKt4 xeocraroro ngpa. Paaou s
rnu, rpneanicru ranuNaiaHoi nay3[ craB€rna Koporluolo, u{o BKa-
gye Ha neBHe gHuxenHc rarsilriaHoro eQer4r s 6oxy xeocra-
rvrx sAep y npoqeci Bt4KoHaHHn 4oeinuHux pyxie.

Bapro ai4nairurt,l, ulo npu pearyBaHni xnirux flypriH'e xopra
Mo3o{Ka Ha crnMyncqio xeocraroro q4pa ranbMyBaHHsM 3
nocni4yrovoo arrreaqiep, noe4nani noApa3HeHHfl npaKr[qHo
He BnlhBanr Ha BunBneHHn qnx pearqifi. Pasott a ruu, si46y-
Banocs sHaqHe g6inuueHHs qacrol4 pogps4ie xeipoxie go
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Pnc. 4. lpaQivne BnpaxeHHe cyur ecix pearr.1ifi xefiporie.
ey6racrnx s4ep i ropra MosoqKa (ix npoginie) npra 6anicrrv-
Hr4x pyxax, crnuyan4ii xBocraroro ra ix noegnaxouy ennnei.

HaHeceHHc noe4HaHxx nogpa3HeHb. l_le uoxHa npoinocrpy-
aarr peaxqinMh rpbox rniruH flypriH'e nph crr4Mynsqii ro-
JroBKr4 xBocraroro eApa a npoqeci pyxie (prc. 5).

B
-512

Prc. 5. Ficrorparur peaxqifi rpuox pisxux xnirnH flyprin'e ropr
Mogor.f Ka nph noeAHaH ux BnnnBax {crepeorr,rnHnx 6aaicrnr-
Hl,rx pyxax i enerrpurxoMy noApa3HeHHi xsocraroro ngpa).

ArrheHicru 82 nefiponie Mo3o{Ka Bt4BqeHo npil ABox oK-
peMhx Bnfl[Bax - crepeorrnHouy 6alicrrvnoray pyxoei i enex-
Tpr4eHoMy nogpa3HeHHi xBocrarnx n4ep. Bnnerflocb, ulo
6inuuicru nefipoHie, cri sMiHoeann qacrory pospngie y sB'f,3-
Ky 3 pyxoM, pearyBann raKox Ha eneKTpuqHy cruuynnqin ro-
JroBKl4 xBocraroro flApa. flpn pgax nepeBaxanlt peanlii ro-
rfoBHt4M r{t4HoM s6ygvai, a npu crl,tMyneqii - raluuieni. lacr-
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Ka HeipoHiB, eKi pearyBann npv pyxax i nph eneKrprr{Hifi

crl4Myngqii xBocraroro nApa, 6yna cyrreBo 6inuLuoo, nix npr

BhnaAKoBoMy ix poan pr,rginenai (x2=47, 86 ; p<0'00 1 )'
Peaynurarr qiei cepii eKcnephMeHria ceiAqars npo ulinuHy

B3aeMoAiD vix vogo'{roM i 6asanuHnuu ranrnisuil B npo-

qeci peri'ncqii pyxie. 
'{orasou 

llboMy e urpoKa KoHBepreH-

uic Ha oAHux i rux caurx neipoHax exoAia npu pyxax i s 6ory

xBocraroro n4pa. [1pra nogpasrleHui roroBKl4 xBocraroro qApa

pearyBano 53,670 Heiponie, npr pyxax - 47,60/o, a npu ix no-

eAHaHOMy snnnai - 45,1o/o, ulo 3HaqHo nepeBru{ye eunaAxoei

Berf rr{hHl4 (25,5o/o).

HaqsHicru eenrtxoi rinurocri HeipoHie Mo3oqKa, nri peary-

torb Ha crrMynqqio xsocraroro eApa' BKa3ye Ha re' u{o Ae3op-

raHisaqiq MaaoHKy pospngie, qKa BtaHilKae npn LlboMy' Moxe

npu3BoAt4rl,t Ao nopyuJeHHe uJBhAKl4x, 6aricrrv Hrx pyxi e'

Y nprpognrx yMoBax Mo3oqoK orpl4Mye iH0oprraauito aiA

6aganunvtx raHrniie, qo Heo6xiAHa ,qnn MoAyncqii pyxoeux

KoMaHA Ha iloro erxoAi. f]oApasHeHHe xgocraroro qApa B

npoqeci pyxy Moxe cnorBopoBarr qefi 3e'Rsor i renepyearr

e6ii e roproBo-Mo3ot{KoBifi nerni' PcAot\r AocniAHrrie ecra-

HoBneHo [Buchawald et al., 1961; Kitsikis, Rougeul, 1968;

Wilburn, Kesner, 19741, r4o crruynnqin xBocraroro tt.qpa nph-

3Bo.qhrb Ao Hey3rogxeHHs pyxoBtlx peryfl gTopHhx MexaHigtvtis

Ha piaHi uoropHoi xopn, 6aaanuHnx raHrniie i cAep ranaN4ycy'

Hauri pesynurarn csig,raru npo SHaqeHHt B TaKux nopyueH-

HRx cnorBopeHHs ft Mo3oqKoBoro BLlxoAy. fli4reep4xye anc-

noBneHe BTHTKHeHHfl a xopi uoeorra ra fioro sy6'{acrHx sA-

pax KopoTKonaTeHTHOro r€ubMyBaHHC' tKe nonepeAxye Mox-

nlasicru paHHuoi r'aograQiraqii Mo3oqKoBoro BnxoAy i, rarru sr-
HoM, Moxe 6yrn ppuvrHoto pyxoBt4x nopyueHb'

BraropracraHHs noeAHaHl4x noApa3HeHb npn3Bogrno Ao cyr-

reeoi nepe6yAoBu aKTrlBHocri neipoHie Moeo'rxa. Ue euce-

necb y s6inuueHHi Kpyrl43Hl4 i iHreHcngHocri axrvreaqii, sra
nepeAyBana MoMeHry BreBneHHc pyxy. Tara'{irra i 3aKoHo-

uipHa auiHa pncyHKa pogpnAie Heiponie y HoBl'lx yMoBax e

noKa3HnKoM .q,reoeuxFloi nnacrylgHocri cncreur, cra eiAnosi-

Aae 3a perynnqiro [uBt4AKl4x, 6anicruqHnx pyxia. flpr gHrxeHni

uaAifi Hocri qiei crcrena ra aiA6yeaerucc uo.qu0i raqis MoropHl4x

KoMaHA, qo 3a6e3ne'{ye KoMneHcaqin pyxoerax nopyu'reHu' l-ti

.qaH i n iAree pAxylorb pe3yn braru e Kcnepx MeHri e e noK€Irl bH 14 M

oxonoAxeHHnu sy6vacrnx eAep [Kosaoecran' 1976; Brooks

et al., 1973; Moroz, Bures, 19811, ronra QyHrqioHanuHe ix eux-

rtoqeHHf, BnKnhKano cKopoMt4Hyqi nopyrueHHn AoeinuHrx
pyxie.

Bnnue enexrputnoi cruuynn4ii sy6qacrux flAep Ha p,uHa-

r,ttixy nehponHoi aKTuBHocri uoropnoi xopu npw ewxouauui

crepeorn n Hux 6an i cruu n nx PYxi a.

Ycuoro s uoropHii xopi sapeecrpoBaHo peaKqii 86 Hei-
poHie. 3 qiei rinurocri e 38 neilpoHie .qocaiAxyBanacb aK-

rnaHicru npn crrMyntlqii sy6vacrrax ngep. 26 HeilpoHie (68'40/o)

pearyBaar, 12 (31 ,60/ol - He gNaiHoeanu qacrorl4 Qonoeoi
inanynucnoi arrreHocri. flepeeaxaovrM rilnoM pearqii 6ye

s6yg.;nuanh. flo.qi6Hr,ru qnHoM pearyBaflo 16 nefipoHie (42'1o/ol'

flfl rarux peaxqii cKnaAaB 5- 18 r'rc (9,87+1 ,24 ucl. Arrraeaqii

sAiicHtoeanucs roJloBHl4M i{l4HoM Qaarrno. Tpneanicru ix He

nepeBilqyBana 160 uc. ToHiqne s6yAXeHHc 6yno xaparrep-
HxM Ane eiAnoeiAei 4 neiponie. lunynucHa arruaHicru 7 xnirnx

uoropHoi KopH npx crrauynnqii sy6qacrhx cA,ep r€InbMyBanacb'

Yci raruMieHi peaxqii ei4pisnnancn KoporKHH r|fl i uarop
rpraaricrn. Tinuru y rpbox nefipoHia 6yno eigmireHo ABo-

Pnc; 6. Pearr-{ii ueiporie uoropxoi Kopn npx crruynnqii xox-
TpanarepaJrbnoro ey6vacroro gApa Mo3oqKa- A-B - nocrcru'
raynsui ricrorparran s6ygnuenx peaKqif; F - nocrcrruynuna
ricrorpaMa ranut'aieHoi pearqii'

QasHi ei,qnoei.qi (s6yAxeHHe-ranbMyBaHHe - 2 nehpown h
ranbMyBaHHn-s6y4xenHn - 1 neipott).

Trnoei nocrcrl,tMynbHi ricrorpar'rn peaxqii HeipoHie uo-
ropHoi ropr npra cruurynnqii sy6'tacrhx eA@ norca:ano na pnc. 6.

fli4cyrraoeyeaHHc ecix pearqiil HefipoHie uoropHoi Kopn 3a

inrepeananar qacy noKa3ano, ulo cBoro MaKcltuyuy $agurHi
s6yAnrei pearrlii Aoccraorb vepes 32 uc nicns HaHeceHHe

noApa3HeHb i nigrprauynrbcc Ha qboMy piaHi 6inn 100 nac.

Menru erpaxeHe roHi.{He g6yAxeHHc nigrprauyerucc Ao 320

uc. MarcruyM ranur.aieHmx pearqifi npnnaAae Ha inrepean 80

Nac nicnc noApa3HeHHa (Puc.7).
CrtaNayncqis sy6racroro tApa B]4Kopl4croByBanace raKox y

npoqeci Br4KoHaHHfl trtB14AK14x, 6aricrh'{Hhx pyxia. 3anycr nog-
pa3Horoqr4x crruynia s4iicnoBaBcc QororpaHsucropoM GlMt4-

MLr pyxaMr. Bnnua noeAHaHhxAifi npocnigroBaHo Ha peaKq-

inx 23 HeipoHie. Sinuuicru ig nnx ennpo6oayaan[ctl raKox
npil pyxax 6es crruynnqii. floeAnaHi BnnuBt4BuwtnKanv cyrreei

srvriHr uanonry pospsAie xeilponia uoropHoi xopu. flepul ea

Bce qe npoflBnnnocu y s6iruulenHi ix arrreaqii Ao noqarxy
pyxy. ffr 6yno norasaHo, rotoBHl4M npoeBoM pearqii HefipoHia

voropnoi Kopm npu uJBl4AKl4x, 6anicrrqHnx pyxax 6yna ix

Qaaurna arrraeaqig, MaKcLlMyM nxoi nprnagaB Ha noqarKoBy

Qasy pyxy. [1pn noeAnaHnx BntllaBax, 9K npaBuno' s6inuueHHs
qacrorr4 pogpcAie nefipoHia noqnHanocb sa 240-200 Mc ao
MoMeHry BrflBneHHe pyxy fi rpuBano go 400 uc. Kpiu roro'
6inuuricru peartlifi npn qboMy sAiicHtoeanacR ga roHi'{Hr4[4

rrnoM. flpnxnagor"a raKoi 3MiH14 ManoHKa pospnAie e pearqin

HefipoHa, qo npeAcraBneHa Ha Prc. 8.

flpr urengrux, 6anicrnqnnx plxax Qaeuuna arrueaqiR Lluo-

ro neipoHa BuHrKarla sa 80 Nlc Ao MoMeHry Bl4gBneHHs pyxy

hrpuaanaao 200 Mc. fligenqeHHe qacrorh pospc,qie nefipo-
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Pnc. 7. l-paQivxe ni4cyuoayeanxn pearr4ifi ycix sapeecrpo-
eannx uefiponia uoropuoi Kopl4 (aa iurepeaaaur,r vacy) npra
eaerrpr,rrii crmMyncqii KoHTpanarepanbHux ay6.{acr[x sAep
Mo3oqKa. Bicu op4unar - MoMeHr nojlpasHeHHs.

I"
. -512 0 +512 nrc

Prc. 8. Pearqii Heipoxa uoropHoi Koph npu weuryxux,6an-
icrr.{Fn4x pyxax (A) i noe4xanni ix s enerrpnqHoo crrMyne-
qieo ey6racroro n4pa (E).

Ha npr noe,qHaHl4x BnnrB€x (raap 5) noqnHarocb Ha 160 rrac

paHir.ue.

YcR nonyanqin HeipoHie uoropnoi Kopu npfi pyxax (cyr4-
iauHa niHia) i npr noegxanouy ennuei (nyHrrnpna niHin) npe4-
craBfleHa Ha phc. L

Ha pncynry qirro npocni.qKoByerbcfl cyrreBe s6inuuexHs
npn noeAHaHoMy Bnnl4Bi qacoBoro giana3oHy ilunynucHoi ar-
rr4BHocri HefipoHiB MoropHoi Koph nepeA MoMeHToM Bl4eB-
fleHHr p)Dry..Qpyra vacruna KpuBoi aig6raaae peaxr4ii neiponie
xa o6u4ea BnnuBu, ro6To Ha pyx i enerrpurny crnuynnqio
sy6vacrux ngep. 3aeprae xa ce6e yBary, u.to sa ceoeo eop-
Molo BoHa He Haralye xpuei, orpuuaxi npn pyxoai a6o npr
enerrprrnii crruynnqii sy6,{acroro n4pa. flogpasxenHn ey6-
qacroro eApa, sKe ganycKaerbcq a npoqeci pyxy, He BuKnnKae
nacrinuru cyrreBoro aKThByBaHHg neiponie uoropnoi xopr,r,
eK qe M€rno uicqe npr crruynnr4ii sy6vacroro ngpa 6es pyry.
Cropirue ga Bce, nouipna aKTuBaqie neftponie noe's3aHa g
peaniaaqieo pyxy. Crnuynnqin x sy6sacroro fliqpa nuuJe

Pnc. 9. fli4cyrvroaaHi sa inrepeaaaMla qacy pearqii refipoHie
uoropHoi Kopx npu uJBl4AKhx, 6anicruqHhx pgax i noegHanui
ix e enexrpnqHoo crhMynn4iero ey6racroro sApa. Bics a6c-
ql4c - qac y uc; aicu opAxHar - riauricru xeipoHie.

nigrpruye ra s6inuuye roHi,{He s6y4xexHr Heiponia Morop-
Hoi ropu.

Ha 1 1 HefipoHax 6yno ennpo6yeaxo aci rpn engr ennuaie
- pyxu, cruuynnqii sy6vacrux n4ep ra ix noe.qHaHHc. peeynu-
rarr aH:rai3y peaxqii qnx nefipoHie (prac. 10) noxaaanu ix
noAi6Hicru s npoananisoBaHoo ar,rrqe (prac. 9) cyrynnicro
pearyoqux HeipoHia.

3MiHil arrreHocri xeipoHiB, arrnnxani noegnaxuM noA-
pa3HeHHeM, 6ynu ctarucrryHo Aocroeipnraur e nopieHnnr+i e
pearqiauu rinuxu nph p)D€x. BoHn anpaxanrcs niAcunen-
HeM aKTuBaqii e npouixxy ei.q 250 Mc Ao MoMeHry BtacBneHHn
p1xy. Taxuu rhHoM, s6ygu:ll'ei peaxqii noqnHanucb na 150-100
Mc p€rHiue, Hix rinuru npu caMux pyxax. BrneneHa peopraH-
isaqin uanoHrie pospngie neipoHia naoropHoi KopH e aig6rar-
rFM aHrrqrnaropHl,tx ( aunepe4xaornx) pearqii, ulo posaia-
Batorbcq eHacnigor noeAHaHnx ennueie. Oco6nreo BoHH 814-
paxeHi nph rpl4B€rnoMy Bl4KopxcranHi Taxnx snnusia. y n,sru
eKcnephMeHrax yganocc 3 ogHoro 3anucy eu4inurn no.qei i
6inuure nepncrrMyaunnx ricrorpaur peaxqii oAHoro fi roro
x HefipoHa. ix cniecraeneHHq noKa3ano, ulo Brnepegxap,{r4i
eQerr s6inuruyerucn nponopqiino rinuxocri noe.qHaHb.

l-lo.qi6Hi suiHn neipoHHoi arrneHocri shcaneHo i y rvro-
sorry (fioro xopi i sy6racrux ngpax), xoqa xapaKrep ix.qer.qo
inuui. l-le ceigruru npo ercoxi nnacrra.{xi enacrreocri Hei-
ponie crpyrryp (r.aoaovra i uroropxoi ropra), nri npurerxi 4o
KoHTponto goainuHrx pyxie.

Bnnua enercrputnof cruuyna4ii sy6qacrux s4ep Ha AuHa-
uixy nefiponuoi axrueuocrixaocrarux sAep npu auxoxauui
crepeorn n H nx 6an i cruu n ux pyxi e.

flpr crunaynnqii sy6vacrux flAep peecrpyBalrrcn pearr4ii xe
rinurr Heiponie uoropHoi Kopu, ane fi ronoerr xBocrarux
n4ep. [e AaB€rno moxauaicru, oxpiru paxiute BcraHoBneHrx
aQepeHrnrx ga'qaria Mo3oqKa s xBocrar[Ml4 sApaMu, oxapaK-
repn3yBaru eQepexrni t, TaKUM quHoM, orpuMar[ 3ar€rnbHe
yeBneHHn npo 4ao6irxi esaeuoaignocnxr uix t_l,t4Ml4 crpyKn/-
paMh. Orpirra qboro BcraHoBnpBanucb oco6nueocri fi
ai4uinnocri a pearqinx xBocrarux nAep eh rarux uoropuoi
KOpr4.

Y raapnx, cri He cnngru, npn nogpagnenxi sy6racrilx ggep
6yno sapeecrpoBaHo iunynucxyarrnsxicru 72 reiponia xox-
rp€rnarepaflbHl4x xBocrarux eAep. pearyaano 37 xeiponie
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Pnc. 1O. fli4cyrr,loaani 3a iHrepBanaMr qacy pearqii 11 nei-
ponie uoropuoi Kopl4 nph uBl4AKl4x, 6anicruqHrx pyxax (cyq-,

inuna ninis), enerrpuvttii crrrraynnq,ii sy6racroro s,qpa (nepe-
prBqacra niHiq) ra ix noegnauui (nyHrrupna aixin)'

(51 ,4o/o). Flx i e uoropHii ropi, y ronoeqi xBocrarux nAep eneK-

rpl4qHa crhMynqqiq 3y6qacrux qAep BrKnrKana nepeBaxHo
g6yAnraei pearqii. Boxr 6ynu ecraHoeneFli y 27 aeilponia
(37,5o/o). OAHax, Ha eiAutiHy eiA MoropHoi ropr, 6inuu-ricru rnirrH
s6yp2ryaanracb ga roHir{HLlM rrnoM. Tpraanicru pearqifi crna-
gafla 100-300 uc, a B n'srl4 Heiponia Haeiru nepeBru{yBana
500 rvrc. floqaror pearrlii He 6ya Hacfinurn panHiu, nr y neil-
ponie uoropHoi ropvt. Y eiAnoeigHocri g nocrcrrMyrlbHl4Ml4

ricrorpauaun, y nepuui 6in (norarroei 16 uc) arrneaqig er-
fflrKana y 24 (33,3o/o) rnirrH. 3vtiHr x qacrorl4 posprgie peurr
HefipoHia aig6yeaaocn a nocaiAyori 6inm ricrorpau' Y Aen-
Krx BunanK€x (2 xeipoHn) s6y4nreuu aiqnoeiAs[a nepeAyBa-

rl4 KoporKorpnaani nepiog,r ranbMyBaHHtl. Bi4noei4i y Brr-
nsgi nepeeaxHoro ranbMyBaHHf, Bl4tlBtleHo y 8 neipoHie
(11,1o/ol.

fliAcyraoeyeaHHq pearqifi sa inrepeanaMu qacy npeAcraB-
reHo Ha prac. 11. flpn nopiensHHi ix npoQinie g araaori'lHl4-
Ml4 B MoropHifi ropi Bt4cBflflerbcfl 6inuu erpaxeHhft roHi'{Hr[
xapaKrep a6y4nnerx Peaxqifi .

BianoeiAes,qarnicru 27 HeXpoHie xBocrarnx n4ep 6yno

npoaHanisoeaHo npta pyxax, a raKox npn noeAHaHoMy ennrei
pyxie i enerrprqHoro no4pa3HeHHe KoHrpanarepanux rax sy6-
qacrhx rAep. YsaranuHeHi pe3ynbrarr eKcneprMeHrie geuoH-

crpyrorbce napuc. 12.
Xaparrep rpnaoi, cra eiA6ueae e6ygnraai peaxqii (HaA aiccto

a6cqnc) nph noeAHaHouy ennrei He 3a3HaB gHa'{Hl'lx gr4iH.

4e erasye Ha re, ulo crrvynnqin sy6racrnx flAep y npoqeci
pyxy npaKrhr{Ho He BnnnBae Ha noe'cgaai s pyxaur arrraaqii
nefiponie rofloBKlt xBocrarux flAep. He 6yno ennsneHo Ao no-
qarKy pyxy raKox rirrrx anruqhnaropHl,tx peaxqii, nri qirro

npoeBnnnuce e uoropHifi ropi npn aHanoriqHnx ennheax. [l-lo

x ropKaerbcf, ran uMieHhx peaxqii, To B14 Kopl4cr?H He fl oe.QFl€t:

HUX nOApa3HeHb npr3BoAl4Tb,qo Br paxeHoro, crarrcrrq Ho

AocroeipHoro (p<0,05) ix s6inuureHHc nicnq ernenenxn pyxia

(ni4 eicco a6cr4rac). Tare ranuuyBaHHe He 6yno annaneno Hi

npn isonuosaHoMy no.qpa3xexxi ey6racrux RAep, ni npu py-

xax. Yce qe cBi.q,ql4rb npo ni4cunenxc ranuMieHoro eQerry s

6ory ey6sacroro sApa e npoqeci Bl4KoHaHHe utaugxux, 6ani-

crrrxux pyxie.

flpu cniecraaneHHi pearqiil o4Ht4x i rux caunx neiponie
xBocrarltx eAep 9K niA,{ac pyxia, rar i npu noeAnaH}rx Bnnm-

B€x BcraHoBneHo, ulo y 6inuuocri s aux(7 xefipoHie) cyrreBux

Pnc. 11. fli,qcyMoey8aHHq sa inrepeaaaMn '{acy peaKqil
Heftponie ronoBKr4 xBocrarrx flAep npu crrMyacqii KoHrpana-

repanbHnx ey6vacrnx cAep.HaA eiccto a6cqnc - s6y4nrai
pear4ii; ni.q aicclo a6cqrc - ranuMieni pearqii; eics a6cqhc -
r{ac y Mc; eicu opAnHar - o/o aehpoaiB, u{o pearyB€rrl}r.

ei4ldir-r rlocrei He 6yno.
Xaparrep pearyBaHHe peuru nefipoHie ehpisHqecc. Aaa

nefipoHra, nri nph plxax aKrhByB€Ittl4cb, nph noe!,naHoir! ennuei

Pnc. 12. fliAcyiaoeyeaHHt 3a iHrepeanaun vacy peaxqii xefi-'
ponie ronoeru xBocrarrx qAep npu ulBl4gKl4x, 6aaicrnrxrx pyxax
(cyqirui ninii) i npra noeAHaHoMy snnuei (nepepnevacra niuie).
HaA eicclo a6cr{nc - s6yAnnei pearrlii; niA aicclo a6cqrc -
ranuNaiaHi peaxr-liT; aics a6cquc - qac y Mc; eics oppmuat - o/o

reipoHie, u{o pearyBantr.

4ocroaipno He g[aiHtoeanr qacrorl4 Qonoaoi illnynucHoi ar-
rheHocri. Paaou is rrNd, y qortdpbox Heftponie, nri ne pearyea-

nr nph pyxax, cnocTepiranhca pearqii y BnnaAK€x noeAHaHo-

ro BnfluBy. Y oAnoro g Ht4x 3'qBnnflocb rarlbMyeaHHs nican
crrilayncUii, ulo 3anycKanacq pyxaMn, y peulrl4 - gtvtixu eh6y-
Banvcr craa,qniute. l-lpurorray y ABox raxnx xefipoHie peaxqii
BuHnKanu4o MoMeHry BucBreHHs p1xy. OcranHe intocrpyerucn
Ha pmc. 13.

Ha xagpi 5 norasaHo neprcrrMyJluny ricrorpar'ay pearqii
xeipona xBocraroro eApa B npoqeci Bt'tKoHaHHe pyxie. 9r
arAHo, qixi guiHr npr qboMy si4cyrui. OAxar, qeil xe Heil-
poH pearye npu noeAHaHnx noApa3HenHnx (xa4p A). Y quouy
B u na4Ky Bt4 H r,r Kae crarrcrnr{ Ho gocroeipne ran bMyBaH Hs u4e
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sa 't60 Mc go MoMeHry BuqBneHHfl pyxy. Hepes 80 uc nicns
BnqBneHHc pyxy ralbMyBaHHc gaNliHloerbcq Bhpaxenuu roni-
I{HI4M 36YAXEHHflM.

Flpornnexno aAiicHtoaanrcc pearqii Aeox inulux HefipoHie.

B oAnoro 3 Ht4x Ao MoMeHry BhFBneHHtl pyxy cnocrepiranocq
e6yAxenHs ; Korpe npn noeAHaH[x Bn-nilBax He npoeBlf, nocb'
gare nicn Ht4x Br4Ht4K€lflo raflbMyBaHHc HefipoHHoi arrreHocri.
B inuoro, HaBnaK[, eaMictu raflbMyBaHHq nph noegHaHoMy

annt,tei 3'qensnacs s6y4nnea peaxLliq.

HaeeAeHi AaHi ceiA,{arb npo re, qo y AeqKux rnirrH ro-
nOBKl,l XBOCTaThx qAeB nph nOeAHaHilX BnflhBax TaKOX CnOC-

repiraorucn aHrhuhnaropHi st\tiHt4 pearcqiil, o4Har xaparrep ix
inrurai, a anpaxeHicrb 3HaqHo Hhxqa, Hix y HeipoHax Morop-
Hoi ropn.

BiAnoeiAesAarHicru 9 Heftponie xBocrarrx qAep AocniA-

u 
1,.

-512 0 +512 Mc

Prc. 13. Pearuii neftpoua.ronoBKl,l xBocraroro cApa nph
erroxaHFti pyxis (6) i npr noe4naHoruy ennurei (A).

xeHo Ha eci rpu erAn annhBie - pyxl4, clarvrynql{ilo sy6lacro-
ro RApa ra ix noegnanun. CniecraBneHHn npoQinie peaKqif

uux Hefiponie niAreeplxye pe3ynbrarn Bhu-le HaBeAeHoro

aHaniay.

O6roeopexxn
Orprarvrani pe3ynbrarh ceiAvaru npo re, qo eci AocniAxeni

crpyKryph Mo3Ky (rvrosoror, xeocrari egpail uroropHa ropa)
nprfiuaoru yqacrb y perynnrlii tllBl4p,Kl4x, 6anicrurHnx pyxie.

PasoNa e rru, cryninu raroi yvacri'Heo.4HaKoBa Alff roxnoi g

6rx. flepu 3a Bce ue crocyerbcn NtexaHigtvtie nporpaMyBaHHq

AaHo[o erAy pyxie. l-lpoeiAHa ponb y rarrx vexaHi3Max Hafle-

xl4rb Mo3orrKy, oco6nreo ftoro sy6vacroMy rApy. Brrnpqen-
Hs ocraHHboro, orpiv 3ararbHl4x pyxoBl4x nopyueHb, nptr3Bo-

Ar4rb Ao saroHolipHoro s6inuueHHa Ilfl pyxoeoi iHcrpyueH-
raauHoi pearuii. l-eneparlin paHHix poapnAie neiponie Ha Bil-

, xoAi uogoqra (ey6racri ngpa) uoxe gAiicHtoearrl Mo.qyntoto-

.ynh ennue Ha MoropHy xopy..l-{e y3roAxyerbce 3 yflBreHHeMvl

npo re, ulo 3anporpaMoeaHi pyxu e4ificHtolorbcs 3a np]4Hq14-

novr eiArpil.roi nerni, yHacniAox HagxoAXeHHR crrHanie y uo-
ropHy Kopy eig, nigroproBhx crpyKryp, lepu 3a Bce eiA vto-

sovra [3aaprc, 
'1982]. Cucreua eiArpnroi nerni e ocHoBHoMy

noqnFraerbce e acou,iarneHtax noJlex Kopl,l Mo3Ky. Y urypie

niAreepAxeno Hasesictu t-lt4x ge'ssrie [Angaut, Cicirata' 1990].

Mogynroroqufi ennne Mo3oqKa Ha MoropHy ropy ni.qreepg-

xyrorb pesynbraril eKcnepurueHrie, y nrrx QynrqionanuHe err-
. firoqeHHe ey6racrrax sAep BttKJlt4Kano y 6inuu.tocri neiponie

MoropHoi Kopu MaBn, ulo He cnnerb,3arprMKy noqarKy il euiHn

Qasnoi npnpoAr ix pospn4ie npr 4oainuHouy pyxoei, a raKox
3arpilMKy enerrpouiorpaQisHrax pearr-lifi [Meyer-Lohmann et

al., '1977; Miller, Brooks, 1,9811. Segnocepe,qHe 3€rnyqeHHe

MO3OqKa AO SI'riH napauerpia pyxie ecraxoBfleHo y n]o,qeil

Mero.qoM no3nrpoHHo-euicifinoi rouorpaQii [Jueptner et al.'

1997 a, bl.
lnQopua4in npo saAyu plory neperBoptoerbcq e nierynnx

Mo3oqKa B nporpaMy pyxy fi noeepraerbon qepe3 BeHrpona-

rep€rflbHe gApo ranaMycyiqo MoTopHoi xopn ra Ao cnhHHoro

Mo3Ky r{epe3 nipauiAHufi tr-rngx. Biqcyrxicru nosinuHoro He-

rarlrBHoro noreHqiany (etaHrrae a AoAarroeifi uoropxiil, npe-

r'aoropnii AinnHrax ra nepennHii rvroropttifi fopi ;y sAopoerx

4ocni4xyeanrax.sa 1,0-1,5 c Ao noqarKy 4osinuHoro pyxy) y

xBopr4x ig cr,rHApotvtorvr PaMgec Xanra (ayuoeneHnft nouKoA-
xeHHqM ronoBHr4M r{uHoM sy6vacroro FApa ra fioro aQepenr-
Htax unnxie) noecHoerbcs caMe ruM, t4o nperaoropni fi'tuoropHi
ginaHxr Kopr BennKr4x nierynu SHaqHy qacrlrHy aQepeHrauii
orpl4Mylorb lepe3 BeHrponarepanbHe cApo 3 Mo3oqKa

[Shibasaki et al', 1'986]. C]rrreeo, qo aKrueHicru orpeut'rx rnhnH

flypriH'e noe'qgaHa He g arrneHicro oKpeMhx M'nsie, a s nee-

nrun iHrerparhBHl4Mvt acneKraMu Aoeia uHoro pyxy riH4ierr
lMano et al., 19901.

Fk ecraHoeneHo B Haurx eKcnepuMeHTax, Haeiru nph ABo-

6ivnor'ay erKnroqeFlFti sy6vacrnx ngep i pyxosux poanagax, nri
Br4HrKaorb gHacnhor qboro, TBapvtHl4 qepe3 neeHfti rac 6yaut

cnpouoxHi Br4KoHyBarlr pyxrt, lqo cnpnuoeani Ha AocerHeHHg
il,tervr (Ao6yeaHHe xapqoBux KyttboK is roAieHhlli). Orxe, i 6ee

Mo3oqKa (ftoro sy6qacrrx n4ep) rBapnHu 3.qaTHi nptrcrocoBy-
Baruce Ao Br4KoHaHHr crepeorunHr,rx plxie y neaHiil nocnhoe-
nocri. Uinrou oqeBttAHt4M e po3Bl4ToK KoMneHcaropHrx gtvtin

y vexaHisuax perynnqii pyxie. Tari suiHn uornn aig6yrrcn aa

paxynox cninuHoi AisnuHocri uoropHoi ropr i xaocrarux n4ep.

OynrqioHanuHa ponb L{hx eiAJlinie Mo3Ky B perynnqii urBhA-

xnx, 6aaicrusHutx pyxie noKa3aHa B Haurx eKcnep[MeHTax' a

BnKJrloqeHHtl KOXHOTO 3 Hl,lX npr3aOAUTb AO nopyuleHHc 3AaT-
-Hocri ehroHaHHn 4aHoi pyxoeoi iHcrpynaeHranunoi peaxqii

[Martin, Webster,1974; Peterson, '1934; Siegfried, Bures, 1979].

O,reehAHo, nicns e[Knp.teHnn sy6racr!'tx f,Aep i, orxe, gueH-

ueHHe MoAyntoloqoro BnnnBy Ha MoropHy ropy, eig6yeaerucn

e6insueHHq noroKy curHanis Ao Hei s 6ory xBocrarrx eAep.

3a paxynor quoro fi iloxe sa6esne{yBarncfl 3anycK 3anpor-
paMoBanux pyxie. OAHar npu LlboMy srvlirloerucs xapaKrep
ocraHHix, sHr4yerucn ix utet44xictu, BTpaqaerbcn 6alictrqnicru.
Yce qe cai4rnru npo nepexig Ha HoBy nporpaMy KoHrponto
pyxie, nra Qopuyerucn 3a paxyHoK crcreMh 6asanuHi ranrnii
- MoropHa Kopa, a rarox 6insuroro Bnnney sropornoi aQe-
peHraqii ei.q peqemopHoro anapary.

Crae uinrou oqeBnAHo, u1o B npnpogHl,lx yMoB€x Bl4KoHaH-

nc AocniAxyaaHoi Hairu incrpyneHranunol pyxoeoi peaKqii

s.qiicH loerucn 3aqqFKh y3ro.qxenift AiqnuHocri ltogoqKa, xBoc-

rarnx qAep i Moropnoi ropn. Tara gisnunieru uoxe 6yrr sa-
6eene.{eFra rinuxu npu HaeBHocri ulinuxnx Qynr4ionanunnx
ge'sgria utix r.1nru crpyKrypaMh. ToMy saB.qantrnu xau.loi po-

6orn h 6yno AocniAxeHHs xapaKrepy rcaeMoBiAttocnn uo-
3oqKa 3 6asanuHnrvtl,i raHrnicMr4 ft ruoropnoo Kopoo.

OrpnuaH i y Haunx nonepeAnix,qocnigxeHusx I Eparycu,
Mopoa, 19781 pesynurarlr csiq{aru npo xanericlu pianomarir-

Hhx gs'csrig MosoqKa 3 xBocrarnMn nApaMH. 3riAno AaH[x
ananisy HeipoHHnx pearqifi Koph MoSoqKa, a raKox AaHt,lx

aireparypn MoxHa ysBATn Kayparo-Mosoqxoei 3e'caxh cniAy-
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tor{l4M et4HoM. OAnH ig u:nnxie.q,o Mo3oqKa npoxo,qurb qepeg

Hr4xnro oflr,rBy, cKa orpr4Mye aQeperru nK npf,Mo ei,q xaocrarrx
e.qep, raK i nicnc nepeMhKaHHs y 6nigifi rqyni fi ropuii cy6-
craxqii. 4efi urnsx yreopexrafi aa3equMu BonoKHaMil, cri xa'
paKrepu3ylorbce Manoo Luenggicno npoBeJleHHs. .Qpyrrfi unnx
aa6eanerye Harqxo.qxeH Hc KayAaro- Mo3oqKoBrlx iunyn ucie
qepes cApa ranaMycy i pernrynnpxol Qopuaqii y cxna.q,i exb-

.qy, yrBopeHoro MoxoBurt4Mt4 BoaoKHaMn. Y cncreui KayAaro'

Mo3oqKoBr4x sa'ssrie naenqt,rfi exiA e nepeeaxap'{nu. froro
arrngaqis npu crr4Mynsqii ronoexu xBocrarux nAep, 9K npaBn-

no, npnBo.qr4ru 4o 6noryeaHHe MoxoBhroro Bxo,qy.

Ha ei4rvriny ai4 ennrey xeocrarrx eAep Ha Mo3oqoK (nepe'
B€DKHo ranbMianoro), sK npaBr4ro, nporunexrrft xapaKrep Mae

BnnhB y gBoporHoMy HanpeMKy - s 6ory Mo3oqKa xa xsocrati
eApa.

3y6racre n.qpo nepe.q,ae ixQopuaqio B MoropHy Kopy ro-
JloBHr4M '{l4HoM 

qepe3 BeHrpanuHi narepanune i nepeAse sApa

TanaMycy. BeHrponarepanbHe sApo ftuaMycy craHoBuru ixre-
pec tl.{e fi rouy, tr-1o orpiu Mo3ot{KoBt4x iunynucia, Tyr nepeMn'
Katorbcn iunynucu, nxi npnuyorb Ao MoropHoi ropn eiA 6a-
s€rnbHnx raHraiia. Ponu quoro eApa ranaMycy He Bnqepnyerb-

ce nepeMr4Kaororo Qyuxtlieo. BenrponarepanbHe t4po npr-
qerHe Ao inrerparuaxrx npoqecia uosry is ga6esne'{eHHR[a

3aKnoqHoro erany MoAynnqii pgoeoi nporpaMu nepeAii pe-

anisaqieo MoropHolo Kopolo [Mopo3 c coaBr., 1990; Mopog
gi cnieaer., 1997, 19981. Moropna Kopa, y cBoo qepry, Mae

HrexiAHhfi BnnytB sK Ha Mo3oqoK, rar i na xeocrari gApa.

l-onoexy yBary B HauoMy Aocni.qxexni 6yno npuAinexo
nhraHHqM egaeMoaiAHoctdH npt,r peanigaqii pyxia uix MoSotl-
xoia i xsocrarhMr,r nApaMn. Nrs quoro 4ocniAxyBanacb aK-

rheHicru HeipoHia BKasaHnx crpyKryp nph eneKrphqrifi cru-
rvryncqii oAniei g Hr4x, pyxax ra npr ix noqAnaHoMy ennLrei. Yxe
cniecragneHHs peaxqifi oAxux irrlx caMux xeftpoxie Mo3orlKa

npu pyxoei fi crruynnqll ronoBKt4 xBocrarhx 9,0,ep noKa3ano

arcoruft crynixu roHeeprexqii. qe ceiAquru npo aaxnueicru
KayAaro-Mo3oqKoBt4x enn[eig y npoueci Bl4KoHaHHs pgie. Bn-
Kopl4craHHq noefl,HaHvtx annneie (pyxy i crnr,aynnqii) cnpnt{14'

nsno guinn xapaKrepy neiponnnx peaxuifi MosoqKa. flo8pas-
HeHHR xBocrarnx ca,ep nicnR nouarxy pyxy, ni4 rac fioro nep-
uoi Oagra (ercrenaii nepeAnniqqs), er I isonuoBaHe noApas-
HeHHr, BuKnnKaflo nepeBaKHo ranuMieHlrfi eQem. 3Aasanocu,
rniruHHa arrheHicru Ao noqarKy plxie xe noBnHHa glrixloea'

Thcb npu noe.qHaHttx noApa3HeHHflx. Pagout s rnu, 6yro ecra-
HoBneHo ii cyrreey peopraxigaqio. Oco6nheo vixo aona npo'
sB.nsnacb B oAHr4x i trx caunx neipoHia qK npn plxoai, rar i

npu noe,qHaHni fioro gi crnMynsqiep eApa. Big6yeanace en'
nepe.qxaoqa (axrnqunaropxa) eruixa ManoHKa pogpsgia Hefi '
ponie, nra xapaKrepnsyBaflacb BvlHl4KHeHHsM Koportlll4x ra
iHreHcuexux 6anicrrqnnx pyxis. Taxi neperBopeHHs craBann
oco6nhao BhpaxeHuMvt npu 6araropa3oBoMy suxoprcranxi
noeAHaHux annreia. 3eeprae na ce6e ysary, ulo pogalrBanncb

BoHh He rinurlr a xopi tuloaovra, ane i sy6racrnx gApax.

BcraHoaneHa y Haurx AoclliAxennsx nepe6y4oaa po6oru
xeiponia Mo3oqKa npr noefl,HaHrx noApagHexxsx ceiA'{t4Tb npo
ix ehcori nnactrqni enacrueocri, qo sa6esneqye nphcrocy'
BaHHs Ao HoBrlx yMoB i posenror KoMneHcaropxt4x uexaHiglrrie

y perynsqii ruBrlAKt4x, 6anicrnqnux pyxia. He BvlKnoqeHo, l4o

BnnhB xBocrarrx sAep npr noe4HaHouy snnuei creopne WoBll

gne MoropHoro HaBqaHHq B Mosor{Ky. 3rigno reopii Mappa

[Man, 1969], ocHoBorct p]rxoaoro HaBqaHHe e irqAxQiraqh sna'
crneocrefi chHanciB napanenbHhx BonoxoH ra rnirnrax
flyprix'e nh ennreou na:tsqoro Bxo4y. EQermexbru cnxancia
nap€rnenbHux BonoKoH npilix ogxoracHoMy s6ygle*ti a na-
seqvrMr4 BofloKHaMn nharqyerucs fi xnirnnn lly6ix'e Haaqa-

torbce pearysatu tinsrr ra s6ygSenxq napanenbruo( Bono-

ron. Y qypie MosoqoK gan) {aerbcs B HaBqaHHe ftut<)BHlrM tll'l-

HoM Ha 10-15.qxi xurre, ronu aig6yaaerbce npoqec yrBopeH-

H9 cr,rHanril{Hnx roxtarrie xa rnirnxax fl1prin'e napanenbHr-
Mta BonoKHaMr fi Aerexepaqin crxancig Ha Hld siA nassq]rx
BonoKoH [Petrosini et al., 1990; Zion et al., 1990]. 3rt4to npu-
nyulexHn JlniHaca gi cnieaeropaun [Llinas et al., 19751, ronoB-

Ha ponb y pyxoBoMy xaaqanni aa6esneryrerucn brerparne-
xoro Oyxrqieto onhBo-Mosoqroeoi cugreur. flplten+icru na'
sflr{t4x BonoKon go enpo6nenHn yuoenopeQnerropnoi peaxqii

ni4raeppqyerucg inuruun AocniAHHraMr ffud@r, Mles, 19861,

xoqa He eci e.{exi Aorpt4Myorbcs roqK}t 3opy, npo ponbna3f,-

u oro (nianonogi6Horo) BxoAy et( reHeparopa AparorprBafl ux

nnacrvrqHr'lx euin eQemnaHocri cuHarma.tHoi lepqAari, qo e
oclroBorcl HaBqaHHR [Bloedel, Zuo, 1989].

flpo nnacrurHi gt,tiHr e ropi uoeorKa cBi4{arb raxox pe-

synbrarll eKcnepuMeHrie Xeuopi lHamod, 19761. Asrop ecra'
HoBnB, ruo ittto6inigaqin xoeoHapoAxeHnx xiurox npnrxirye
AicnrHicru MoxoBl4Tl,rx BortoKoH, nopwtye nopmanuae gospi -

BaHH$.naHqrcrra: iaoxogl.lTi BonoKHa - SepHr,rcri xdlr|+al - ru|irn-

xr flyprix'e. Ha yracrs MoxoBttrltx BonoKoH y nepegaqi a
Mo3oqoK inQopua[ii npo ytuoenrfi crnuyn Be3ytorb raxox
inui AocniAxraxra [Lavond et al., 1987]. lcxye rixox npnny'
uleHHg, ulo B HoBt4x eKcnepuMeHT€mbHllx yiloaa( y KrlanTllKy

Mo3oqKa BnHuKaprb nnacrlr,{xi guixtt, xorpi ea6€neHyorb
aAanraqio eecrn6yno-orqynnpHoro pe$nexcy.p tgot yuoa [lto,
19811. Tenep yxe BusHanoo e npnqerHicru refipoxaaunrx
Mepex Mo3otrKa ao QopiayeaHxc cniAia nau'sri ffhompson,
19851. BcranoBreHo, tqo acoqiaruBHe HaBqaHHs npn3BoAxrb

Ao noKanbHrx mo4uQixar{ifi AexApnrie xniruH l'lypxix'e
[Schreurs et al., 1991]. Ha nporesi Bcboro xnrrq, 3(xpeMa B

panxi poxr, 6esnepepano sAificxtoerbcr nporparra HaBqaHHs

Mo3oqKa, rqo peanis)rerbcs a unporclry crerrpi ocnaaHto< pyxis.

Poernngy npouecie HaBqaHHe e ropi uoeorxa e ocraHxii qac

npn.qinneruce sHaqna yeara AocniAHnxie [OaxapgxnH c co-
aer., 1990; Strehler, 1990; Hesdor, lvarsson, 19941. npllqerHicrb
Mo3o,.rKa Ao rorHirueHrx npoqecie y nnAeE ni.qrgepAxeHo

MeroAoM uarxirnoro pesoHaHcy [Leiner et al., 1 989; 1 9941.

Y nprapo4xr,rx yMogax in$opuaqin, qo Hap/YoAtlrb eh xgoc-
rarnx ngep y Mosor.toK, o{eBHAHo, xeo6xiana am xoperuIi fioro
pyxoBnx KoMaHA Ha e!4xoAi. Tara ropexqin Moxe BuKnnKarncg

ranbMyBaHHq M aKTlrBHocri xefi ponis MoSoqKa. Faatuyear*n
arrheHocri xairrn flyprin'e Moxe cnpnnrn nocna6nexno ix
npurxiryovoro BnnhBy Ha aKrt,teHicru xefipotlia ey6ncrnx ngep.

3 inuroro 6ory, xaocrari ngpa uaoru ranuMieHhfi gnnns i Ha

Hefipoxu sy6vacrrax ngep. Touty MoxHa creepAlryBar,t npo
noAeiftHufi BnflnB xBocrarrx egep na sy6racri - noneruyo-
vufi vepes xnirrnu flyprin'e i ranuuiexlri vepee ronarepani
BonoKoH aQepenrxux exoAie Mo3oqKa. 3asgsxrt tlboMy Moxe
KoperyBarlrcs erxiq, sy6qacrnx e.qep. HedAouo rinsxr, e sxufi
uouerr gAificHoerbcs raxa roperqin - nepeA noqarKoM p)fiy,
qr e npoqeci ioro poeantxy. Haui aani ceiA'{arb, t4o MaKon-
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Manbne Qasnrne a6yp2xeann B MosottKy 3'98n9etucc paxiure,

nix y xeocrarurx nAp?lx. Taxru qnHoM, paHHe aKT,lBaqis xei-
ponis uoeovKa He noByrHHa KoperyBarncn a 6oxy ocranxix.
OAnax, eux[rHexxh 6inuru nigmboro MaKcrtManunoro s6ygSex-
xn xefipoxia xBocrarltx ngep Moxe cnpunrx Qopuyaanno e

Mo3o{(y peaxqifi 3a r}tnoM Qaexrx. 3 inruoro 6ory, y ronoeqi
xaocrarux f,Aep nepeA nolarKoM pyxie e'nennerbce 3HaqHe

ranbMyBaHHs xefipoxxoi arrusnocti, ulo noBuHHe uarn Qyxx'
qioxanuxvrfi ceHc npn nporpaMyBaHxi u:suArrx, 6anicru'{ttt4x
pyxia., flpurnirexnn arrrsHocri nefiponia xBocrarrx eAep

asinuxse xeipoxvt MosoqKa, nonerurye Aisnunnfi craH ix i ea-
6eanerye raoxnueicr QopuyeaxHn MosoqKoM pyxoBttx KoMaHA.

Cxna.qxi gsaei,toaiAHocl,tHlt Mc,SorKa i xaocrarhx gAep y
npoqeci peanisaqii pyxie. He ArBneqrcb na xeeennxy inrex-
cuericrs crruynia, sxi xaxocrnucb Ha xBocrari sApa, BnKnn-

rani Hnlrn BnnrBta 6eayuoaxo Aanexi eig npupogxtq.i':ToMy
cruuynrqin nig vac pyxy Moxe nopyuyBarlt HopMarnury B3ae-

noAio uix qnun crpyKrypaMh, cnorBoptoBaru Qopuyaannn
plrxoBr4x KoMaH.q Ha euxoAi Mo3oqKa i nepepuaau ioro ge'ce-

Kr4 3 MoropHoo Kopolo. Hau:i flani BKa3yorb Ha cyrreBe sHa-
qeHHs npta qboMy nopyuJeHHs HopM€lttbHt4x eaaeMoeiAHocatx

ioro s Mo3or{KoM. B ycnxouy pasi, nonea a ropi t"loaovxa fi
ay6racrux egpax KoporKonareHrHoro raflbMyBaHHs npta crl4-
riaynnqii ronoBKr4 xBocrarnx sAep gano6irae paHxii uo.qrQi-
raqii Mogo,{xoBoro B}rxoAy, tt{o 6egcyranieHo Moxe npn3Becr}l

AO p)p(oBl4x nopyureHb.
YsroAxexa AiRnunicru sa6esneryerucs fi saeAtrh 3Bopor-

HoMy Bnnuey Mo3oi{Ka Ha xaocrari n4pa. lsonuoBaHe noApa3-
nexHn ay6racrltx sAep y Haulrx AocniAax Ha reapunax, Rri He

cnflgrb, M€rno nepeB€D(Ho aKTuBytoqnhannus Ha nefipoxu ro-
JroBKr4 xBocrarux tlqep. HoeAxaxi rIoApa3HeHHs (crruynsuis
sy6vacrrx sAep, u4o sanycKanacb pyxoM) c},TTeBo He BnflhBa-
nn Ha AnHaMixy e6y4nnenx pearqifi xeftpoxia ronoBKl4 xBoc-
Tarlrx nAep. Pagou g ruM, nicnn noeAHaHhx snn[sie eig6yaa-
nocs neperBopeHHe peaxqiX neipoxie gi g6inuu.lexHsu

r<inuxocri pearyp.rlrx 3a ranuhaieHvrM TnnoM. Moxnneo qe gy-

MoBfl eHo niAahqemxnlit eQexruexocri ranuraigxl,lx ixrepnei-
poHie. tDyaxqioranune ripu3HaqeHHr ranuilieHoro eQerry a
6ory sy6sacrl,tx sAep y npoqeci pyxy, oqeBvtAHo, nonerae I
guexurenxi BnnlrBy caMoro eApa Ha ixui crpyxryplt MogKy.

floeAnaHi noApagHeHHs He BnKnuKafih HacrittbKl4 cyrr€-
Br,rx BunepeAxanrux pyx stvtix peaxqii nefiponie ronoBKl,l xBo-

crar[x sAep, gri cnocrepiranncb y MosoqKy. [e uoxe BKa3y-

Barn Ha MeHu Bnpaxeni ix nnacru,{Hi gnactugocri. OAnax
peaxqii pngy xefiponia r'raflil araixu xapaxrepy i 4o noqarKy
pyxy, xoqa eoxn 6ynu, sK npaB[nor neoAxopiAnuMu, ulo Moxe
6yrn noa'ssa*o 3 rereporennicro xefiponia ronoaKl,t xBocra-
Tl,rxsAep.

Taxnm qrHoM, orpumaxi pegynbrar[ cBiA,{arb Ha Kopl4crb
egaerroehHocttt tirix Mogo{KoM ixeocrarnuta f,ApaMu, qo 3a'
6eenevyerucn Aeo6iqnuut4 ge's3KaMu uix xtttun. Crpyrrypu
Maorb oAHa Ha oAHy nporunexHni ennre: xsocrari eApa BnK-

flHKaorb nepeBaxHo ranuMiaxni eQexr, a sy6racri sApa -
s6ygayorral. Yce qe aa6eanerye q,npryneqiro e6yAXeHHc e

cucreui Mogor{oK-xBocrari ngpa, eKa Moxe Qynrqionyearr ar
TaK€I, rrlo caMa perynKlerscq. flharqeHHs aKTuBytoqoro Bnnu-

By MoaoqKia Ha xeocrari qApa npu3BoAltrb,qo niAct4tleHHe 3Bo-
porHboro ranui,risHoro EnnrBy, i xaenaxn. oco6nueo Moxe

spocrarn ponb B3aeMoAii t'rtix qrun crpyKrypaMu npu niAro-
roeqi fi auroHaHxi Aoginuxltx p)rxiB, y rouy vucni uB14,4Kl4x,

6anicrnqnnx. YgroAxeHa ix ginnuHicru sa6esnevye roHxi ue-
xaHistru nporpaMyBanxn fi xonrpono uBt4gKl4x, 6anicrn'{xl,lx
pyxiB.

3y6lacri sApa ennuAaorb aKrueytoqe Ha MoropHy Kopy.

Xaparrep BrrnnBy ne guintoerucc.niA qac BfiKoHaHHa tllBu.q-

xux, 6anicrnqnnx pyxis. OAHax cyrreeo nepe6y4oeynrbce pe-

arqi(nefiponie uoropHoi Kopt4 Bxe Ao noi{arKy pyxie. 3e'nsor
posprAie xefiponie uoroproi Kopr4 3 Bl4KoHyBaHHMl4 pyxaMu

nonerae e nocei MaKcrMyMy Qasnnx g6yAflueux pearqifi na

noqarKy pyxy. floaropni noe.qHani no4pasHennn ey6racrnx
cAep niA rac p16is BnKnrKatorb 6inuu parrxe BUHuKHeHHR

arrneaqifi. Orpiu roro, eiA6yaaerbcc sr'tiHa ii cauoro ix xapax-

repy. Peaxqii neffpoHie uoropnoi xopr na6yeapru roHi'{xoi
cnpcMoBaHocri. Yce qe cei.q,qnru npo 3Ha.{Hy nepe6ygoay a

po6ori neilponie rraoropxoi xopn, npo ix eHcori nnacruqHi ena-

crhaocri. BuseneHi Hauu nepe6ygosu a po6ori neiponie uo-
ropHoi ropu i'r Mo3or{Ka npn yrpyAHeHHi tuen4rux, 6anicrnq-
nrax pyxie (enrnraxannx noeAHaHrMu nogpa3HeHHsrrn) ceh'{aru
npo re, qo r4r crpyKrypu eiAxoccrucc Ao oAxiei chcreMh, cKa

perynpe eragaHi pyxr. Boxra sa6esnevyorb npoqecr KoM-

nexcaqii npn nopyueHHi rrtehAxl4x, 6anicrn'{Hrx pyxia. Mox-
,rhBo, TaKilM t{l4HoM, roBopt4Tr4 npo peopraHieaqio ge'csrig xe
rinurn ecepeAhxi 6y4u-aroi crpyKrypu, ane i y cucreui, y

AaHoMy BunaAKy cl4creui perynnqii pyxie.

tlpo qinuHy QynxqioHanuHy esaevogio Mo3oqKa 3 Morop-
Hoto Koporo npfi nporpaMyeaHni fi roxrponi uleugxttx, 6ani-
cn4qHl4x pyxis ceiAqarb pesynbrarn aHaniey arrhsHocri oAhtl4x

irrx caunx Heiponie uoropHoi Kopr,t Ha aci rpr ergut ennneie
(cuuynn4iro sy6,racrhx eAep, pya ra ix noeAxaHHc). Siauuticru
HeftpoHia, axrneHicru eKt4x KopenoBana 3 pyxoM, pearyBanr
npla noApa3Henni xoHrpanarepaflbHt4x sy6racrrx n4ep. Ta-
ruhancoxuil cryninu xoHeeprenr{ii na Hefiponax uoropnoi ropr
ceigquru Ha Kopt4crb Bhpa(eHoi sgaeli4oAii Mix 4hMl4 crpyKry-
paMil B npo.r-1eci niAroroexr i peanigaqii pyxia. t{nu qe pa3

nigxpecnpeTbcr graqeHHs B nporpaMyeaHHi rueragxux pyxie

c%rnanie, nri npnuyoru B MoropHy ropy aig Mo3oqKa.

Brxognvn s oco6nusocrefi Heftponnux pearqifi npt4 Bt4-

roxaHni plxie i noeAHaHux BnrlnBax, xeocrari n4pa ehirpaors
BaxnnBy ponb y niAroroaqi i ronrponoaanni u:augrnx, 6ani-
cn4qHr4x pyxie. flpu rlboMy cyrreBe 3Ha'{eHHR HanexllTb B3ae-

uoaii ix 3 MosoqKoM. flonerruyorufi e$err crunaynnqii ey6ua-
cn4x sAep Ha arrlreHicru nefipoHie ronoBKt4 xBocrarllx flAep
nig rac Br4KoHaHHs pyxia nprarnii{yerbcf,..Einurue roro, npr
noeAHanux BnnnBax Aocroaipno s6inuuyerucr xinuxicru Heft -
poxie, artnaHicru Rxlrx ranbMyerbcg, PaeoM 3 Tv,tM xapaKTep

arrreaqifi nefiponie xBocrarux R4ep, noe'R3aHnx 3 pyxaMn,

npaKTnqHo ne guiHoerucs, rrlo nigreepg;xye ponu qiei crpyK-

rypn B nhroroeqi fi peanisaqii crepeornnH[x 6anicril,{Ht4x
pp<ie. O4nar ai4cyrxicru Btapa(eHvtx BrnepeAxapvrx (axrn-
q,nnaropnrx) gMiH affinsHocri Hef,poxie ronoeKt4 xBocrarux
n.q,ep npu noe,qHaHilx BnnilBax cBiArll4Tb npo re, qo q9 ponb

eigpiaxnerucs ehraroi Mo3oqKa i raoropxoi ropu. Heocrpia-

ryMy I qinouy Hanexurb ponu xefipottHoro cepeAoBl,tt4a, B

srouy cneqianisoeaHi MexaHi3Ml4 Kopt4 crBopotorb y3aranb-

xeny xeftpoxHy MoAenb caoeiAinnuHocri [Tonrynoa, 1998].
L{s uo.qenu e inQopr'la4ifiHoto ocHoeoto Ans Aicnunocri eQe-
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peHTHr4x ct4cTeM MO3Ky.

Tarnru q[HoM, enrogaxnfi HaMn KoMnnexc AocniAxelu

AosBon*e posKpttru Aesxi uexanigun nporpaMyBitxan, iriq|p-
BaHHe, a raKox nocnigyororo Konrpono tuBylArllx, 6anicrnq-

nnx pyxie. Axanis pearqift xefipoxnoi arrusnocfi MosoqKa'

xBocrarux cAep i vroropnoi Kopn noKasap, qo ql crpy(ryph

npufiuaoru 1niacrb e iHit{ioeaxxi AaHoro s}rgy p)xis' llpo qe'

nepu 3a ece, ceig'laru gani npo qac noqarKy guiN'{actorn

posps4ie Heipoxie, noB's3anux 3 p1p€Mll (pt'tc' 14)' fx snAmo,

6inuuicru nefipoxie ycix AocniAxyBaHnx yrBopeHb Mosl(y 3a-

nyqaorbcc e po6ory Ao MoMeHry BneafleHne pyry (cyqinuxa

""ptr*-"*" 
nixis), a rarox Ao fioro icrnnxoro noranqy (nyx'

rrupxa ninin). Oco6nneo cyrreBi Bnnepepxaloli slvlixt4 qacro'

rn pogpsAie y rnilasax MosoqKa i xeocrarnx sAep' Y uoroprifi

Pnc. 14. l'icrorpauu noqarKy pearrlii xeipoxia pioxltx c:pyr'
wp np, BttKoHaHHi llJBttAKhx, 6anicrnqxrx pyxia' flo oci a6c'
,t'; - *"" y Mc; no oci opAnnar - xinuxicru xefipoxia (xani6-

poera 5 xeftPouie).

xopi nopng s Hefiponaun, Rxi arruayaanhcb &o noqarKy pyxy'

BnraneHo 3Haqny xinuricru ogrnrqu, 3uixa qacrort'l pogpsnie

ro6ro g ix peaniaauien.
CniscraBnelrxs peaKrifi yciei gocnip)reroi nonynsrii rcft-

poxia y roxnifi gi crpyKDp ga ix rpreanicro Aa€ tlo{y xapaK'

repcrnrqy afixaufxn neipor'rxoi aKrylBtlocri' nos'srl- a niAl!'
roBKoo X ahxoxamxnM uBr4Arnx, 6anicru'rtlnx pyris' Marcn'

uyu e6ypnr,telx peaxqifi xeftpoxie pisrnax crpycryp npnnaaae

xa pisxi inrepaann racy. fio noqarKy pyry eix ngonsm€f,bcn

rinbKn B Moso{qy, npv$loMy B ay6'{acrnx tgpax rpr6ruaxo ma

20 mcrpaniure, xix y xopi uoao*a. BsaeuoAh xa nefipora:t

ay6uacrnx RAep alfiLlByoqoro EnnllBy {epe3 xo'Iarepafl Mo-

oorrKoalrx $(oAie iranuuisxoro - g 6ory xoprt MGDfia' cflpxqe

uogynsqii BttxoAy qboro sApa y elrrneAi qirrufi gfroBtlx Ko-

uanA, sxi npf,MyKtrb y Moroplly ropy. niArEegA:rem{ru poni

Mogoqxa B nporpaMyBaxxi urguAxl4x, 6anicrnnnu pyxie e ra'
Kox pe3ynbrarn AocniAie 3 EnKntoqeHHsM 316'racnfi sAep'

nicnn soro o;rresos6inulyerucn Jlfl rann pydi nopyut)'€flbcf,

ix crpyrryPa.
B irtiuhoeaHxi t-ttBt,rgrnx, 6anicrnrtrx pyxie npniuaoru

yqacrb i xaocrari qApa, 3Ha{Ha xinuricru xniilH erufi pearye

(oco6nraeo ranbMyBaHHeM) Ao no{arqy pW' EnerrpnHa cr!l'
trynnqin R4ep npltsBoAlrrb Ao o/rreeor 3artrtre{ pyry' Y nigro-

roadi Qaai pyxy egaeuoAin qiei crpy<rypn 3 rrrt<xn(ou Moxe

KoperyBaru Qopuyaaxxe sanycKao{xx crrrxa'* .qp rrcropxoi

KOpr.r.

Peaxqii xefiponia uoropxoi Koplr nF{ si(oHamrl uB}14'

xnx pyxie Hocnrb f,cKpaBo enpaxexni g6yanrertl Qaetunnft
xapaKrep. Arrr,rear$i noAi6roro rnrry, Rx i e xofi rco{xa' B}l'

HvrKaorb AO norlirxy p)p(y, tqo caigrrru npo -x rpnen{cru Ao

ixiqiaqii utBvtA(t4x, 6anicrn'{Hl'lx pyxie- Paaorr 3 Thm, 38'R3ot(

MaKcvtMyMy 36y41exxn nefiponia uoropxoi xopn si u'!a]tAxllu

pvXoM, t.tlo Bxe noqaBcg, ceiAquru npo re, trto ruxlaxa ponb

qloro ei.qAiny Kopvl Mosl(y B 6eenocepeAnili ioro peanigauii'

3 yparyeatxnu Qar<rie i rinoree osraHnk porF rrcxta croep-

rr(yBarlr, trlo MoropHa Kopa' exa orplriqe neFilOepfiHi e)toAt't

qepeg nepBlrHHy coMaroceHcopHy xopy i uogo'{roai ann}rBtr

qepe3 sgpa r:rnaMycy, npnfiuae y{acrb y enxoxaxxi npoxc}l'

uanunrx i AncranbHrx plxie ronrpanarepan$rx xintfie(x, ro-

noBHhM rlltHoM repes nipae,rigxni rparr.
Heo6xiAxo rarox eiAMirnrn, qo uexaxiaMn np$paMyBaH'

nn pyxie utinuno noe'R3axi a Ainnuxicrp qexrpia 6ionoriqxnx

uorreaqifi , nri ixitlioors qinecnpnuoeaxi noseAiHxosi affta
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CEBEBEI,TUM WITH NUCLEI CAUDATUS
IN N,EGUT,ATION OF MOVEMENTS
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Summary
On the exryrimental instrumentat model of rats food-getting movements were

studied the role of cerebellum, nuclei caudatus and motor cortex in prqramming
and controt of quick, ballistic movements. The investigation vras integnted with

the use of etecirophysiologicat (registration of motor potentials, aetivity of same

neurons of different structulres in' animals, who don't sleep while moving), fuhaviour

linituence of dimulation of nuclei caudatus and nuclei dentatus and also reversible
'and 

unreversible interruption of their influence to the mode of movements),

telerecording methdswiih the use of automatic computer experimental.information
processing.- lt was proved that cerebellum, especially it's nuclei dentatus are
'responsible 

for reprogramming of quick, ballistic movements and motor cortex -
iosit1 for their ieaiiation. tt was also shown the role of nuclei caudatus in
prepiration and subsequent control of stereotype ballistic move.ments. The
'interaction 

between cerebellum, nuclei caudatus and motor cortex in regulating
quick, battistic movements lyas studied. The conclusions on higher plastlc

iZiirii"iiti"" of cerebetlum and motor cortex neurons and also about the similariU
'of 

role of this structures in regutation of quick movements are well grounded'


