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Oco0.1uBOCTI NOKa3HUKIB CTUMYJIsILiiHOT Miorpadii M’ s13iB KMCTI y My3HKaHTIB

Jst mociimKkeHHs 0CO0IMBOCTEN MOKa3HUKIB CTUMYJISLiHOT Miorpadil M’A3iB KMCTI Y My3HKaHTIB OyJi0 MpoBe-
JeHo enekTpomiorpadiune nocnimkenHs 20 oci0, mopineHnx Ha ABi rpynu: My3ukantu — 10 oci6 i nemy3ukantu — 10 ocid
BiZIMOBiTHO. Pe3ynbTaTu HAIIMX €KCMEPUMEHTIB YKa3ylOTh Ha Te, 1110 MOpPOroBa CUjiad CTUMYIY Y IpyIli MmiaHicTiB Oyna
JOCTOBIpPHO HIDKYOIO ISl 000X PYK, HiJK Y KOHTPOJNBHiH Tpyti. [Toka3zaHo, MI0 BeTMYMHA CHJIN CTUMYITY, TiJl 4ac SKOT
peecTpyeTbCsl MaKcUMasibHa M-BiAMOBib, JOCTOBIPHO HMKYA y IOHAKIB, 110 IpaloTh Ha (opremiaHo. YcTaHOBIEHO,
IO MOKAa3HUKNW MAaKCUMaJIbHOI JaTeHTHOCTI M-BIAMOBini y MiaHICTIB OynM MOMITHO HWKYMMMU, HOPIBHSIHO 3 KOHTPO-
JieM, ajie IOCTOBIPHUX BiIMIHHOCTE! He BUSBJIEHO. B rpyri miaHicTiB MOKa3HUKK aMILTITY 1 M-BiAMoBiai Oynu 3Ha4HO
BUILMMH, TOPIBHAHO 3 KOHTposeM. [Ipy MopiBHSHHI OCHOBHMX MOKa3HWKIB M-BiamoBini 060X pyk y miaHIiCcTiB Ta
KOHTPOJTIO0, 3HAYHUX BiAMIHHOCTEH MiX MPaBOIO 1 JIIBOIO PYKOIO Y KOXKHIl 3 TPYI HE BUSBIICHO.

Karouosi ciioBa: enexktpomiorpadisi, CKeleTHi M 31, My3UKaHTH, TOBiIbHI pyxu, M-BiImOBiIb.

IHocTranoBka HaykoBoi npoGJemMu Ta ii 3HaveHHsA. [luTtaHHs QyHKUIOHYBaHHS HEPBOBO-M’S30BOTrO
anapary JIIOJUHU € OJHI€I0 3 aKTyaJbHUX Mpo0JieM cydacHoi ¢i3ioorii, sKi iHTEHCHMBHO IOCHIDKYIOTb
chOrofiHi. My3uKaHT — e oJiHa i3 Hebaratbox mpodecii, sKiil T0IMHA NPUCBAYYE ceOe 13 caMOro JIUTHH-
cTBa. ['pa Ha My3WYHUX IHCTpyMEHTaX IMOB’s3aHa 3 BEJIMKMMU HABAaHTA)KEHHAMM Ta BUMarae neBHUX M’s30-
BUX 3ycWiib. ['pa Ha My3MYHHX IHCTPYMEHTAX, SKIIO abcTparyBaTHCsl Bil €CTETHUYHUX TMOHATh MUCTELTBA,
ABJIsIE COOOI0 TUMOBY TPYAOBY HisUIbHICTb. APTUCT, LIO MiJl Yac rPU HA MYy3UYHOMY iHCTPYMEHTI 3aHypeHUi
y CBIT MY3MKHM, MOXKE€ HE MOMidaTh 00’€KTUBHOI ()i3MYHOT BTOMH, HEPBOBOIO MEPEHANPYXKEHHs i, HaBiTb,
6omo. Cepell pi3HOMaHITHUX METO/IIB TOCTiIKEeHHs! QiI3UUHUX SIKOCTEH pyKH, a came 11 HepBOBO-M’SI30BOT0
anapaTy NpoBiJiHe Micle 3aiiMae enekrpomiorpadis — peecTpallis KOJIMBaHb €IEKTPUYHUX TMOTEHLIaNIB Y
ckeneTHUX M’s3ax [3]. Lle MOXKHA MOSCHUTH MOXKIMBOCTSAMHU eJIEKTpoMiorpadiuHoro MeToay aHanizy
ycnixaMy PO3BUTKY TEXHIKH, 110 a0 3MOry 3poOUTH Lieil MeTO TOCTYNHUM UIsl (i3ioNoriuyHux nadoparo-
piii Ta KIiHiYHMX ycTaHoB [1].

Ha cboroaHi icHye 3HauHa KijbKicTb MyOuiKaliid B HAYKOBHX JKypHa/laX, JOCUTb LliKaBUX MOHOrpadiii,
MPUCBAYCHUX JOCITIPKEHHIO €JIEKTPUYHOT aKTUBHOCTI HEHpPOMOTOpHOro amapaty. Xo4a OilbIIicTh 13 HUX
BUCBITIIIOE KJIIHIYHE BUKOPUCTAHHS Liel MeTOAUKY. [TuTaHHs, 110 po3risaanucs, JOMOMOXKYTh MiATBEPAUTH
a00 K JIOMOBHUTH TEOPETUYHUI MaTepiall, 0 CTOCYEThCS BU3BHAYCHHS XapakTepy 3MiH (QyHKIIOHAILHOTO
CTaHy M’sI3iB Mijl BIUIMBOM I'PH HA MY3WYHHUX iHCTPYMEHTAX.

Meta nociimKeHHsl MOJArae y BUBUEHHI 0cOOIMBOCTEH MOKA3HUKIB CTUMYALIKHHOT Miorpadil mM’sa3iB
KHUCTI y My3uKkaHTiB. BusHayanu noporu 30ya1MBOCTI MOTOHEWPOHIB y MY3MKAHTIB Ta OCi0 KOHTPOJBHOI
rpyIy, a TAKO)K OCHOBHI napametpu M-BilnoBiii (Cuiy CTUMYJY, aMIUTITYAY, JIATSHTHOCTh) anapary BepX-
HiX KiHLIBOK .

Marepiajm i MeToaH JOCTIIZKEeHD. Y JOCHTIHDKSHHSX B3SJIM Y4acTh YOJNOBIKH BikoMm 18—21 pik, ychoro
20 oci6. Yci Oynu 310pOBUMH 3rifHO i3 MequuHuMK Kaptamu 086/y. JlocimkyBanux 6yi10 NofdineHo Ha OBl
rpymnu: My3ukanTH — 10 oci6 Ta Hemy3ukaHTH (KOHTponb) — 10 oci6. B rpymny My3ukaHTiB YBIHIIIH CTY/IeH-
TH IHCTUTYTY MHCTELTB, My3UUHHUX KOJIC/DKIB Ta FOHAKH, AKi € YYACHUKAMH MiCLIEBUX MY3WUUHHX Ipym. Yci
ocobu 1i€l rpynu TparoTh HA My3UUHUX iHCTPYMEHTaX MOCTiHHO Ta JOcUTh JOoBro (Bix 3 mo 12 pokie). V
rpyny HEMY3WKaHTIB YBiMIIIM cTyaeHTH OionoridyHoro QakyneTeTy, fiKi A0 MY3WYHOIO MHCTELTBa He
MaroTh Oe3MmocepeIHbOr0 CTOCYHKY 1 HIKOJM He Tpalii Ha GopTeniaHo abo iHIMX MY3UYHUX iHCTPYMEHTaX.
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Haire ekcriepuMeHTanbHe TOCITIHKEHHS MOJIATAIO0 Y BUBUSHHI ocoOnuBocTell M-BilMOBIi/li KOPOTKOTO
BiJIBiTHOTO M’513a Benukoro nablis kucti (m. Abductor pollicis brevis.). JlochimkeHHS TpOBOWIIN 32 JOTIO-
Mororo 0araToyHKIIIOHATBLHOTO KOMIT IoTepHOro komriekey «Heiipo-MBIT», BUKOPHCTOBYIOUH METOUKY
crumynsiiiinoi EMIT. Jlng 3Haxo/pkeHHS PYyXOBMX TOYOK JIOCHTI/KYBaHOro M’s3a Oyna BHMKOpHCTaHa
texHounoris «belli-tendon» [3]. Kpok ctumyny — 0,1—-1 MA. BenuunHy cTumyny nindupany iHAWBiTyalbHO
B KOXKHIH TOYLi CTUMYJISLIT A0 OTpUMaHHS MaKCUMAaJIbHOI Ta CTIMKOI BiAMOBiAi. 30UIbIICHHS CTUMYJISALIT
BiZIOyBaJIOCS 3 MOCTYMOBUM CTYMIHYACTUM MiA00POM cuii cTpymy (Bia 2 1o 30 MA).

[Tpu 0OpoO1i OTpUMAHUX NaHUX BUKOPUCTOBYBAIM METOJIM BapialliiiHOT CTATUCTUKH 3 OL[IHKOIO t-KpH-
Tepito CThIO/IGHTA, a came: BU3HAYAJId cepelHE 3HauYeHHs NMOKa3HUKiB (M), BenuuuHy cepeaHbOli MOMUIIKU
(fm), kpuTepiii JOCTOBIPHOCTI (t) MPU MOPIBHSIHHI CEpeIHiX BEIUUMH i CTYMiHb BipOriAHOCTI H BiAMiHHOC-
Ti (p). Pi3HuLIIO ABOX cepeHiX BEJIMUYMH BBAXKAIM JOCTOBIPHOIO MpH 3HaueHHAX t > 2,0 1 p < 0,05.

Buknaaa ocHoBHOro MatepiaJy ii 00IpyHTYBaHHS OTPHMAHHUX pe3yJbTATIB Aocaimkenns. CtTumy-
JALI0 HEepBa MPOBOAMIM CTUMYJIIOBAJIBLHUM €JIEKTPOJOM B TOULI CTUMYJALII «3am’sicTok» — Ha 1—3 cm
NMPOKCUMAaIbHIlIE JIiHIi POMEHeBO-3ar’ ICTKOBOro cyryioda. CTUMYJISILi0 BUKOHYBAIW MPSIMOKYTHUMH M-
nynbcamu TpuBaticTio 0,2 mc (200 Mkc). BennunHa ctumyny niabupaeTbest iHAUBILyaabHO B KOXKHIM TOUL
CTUMYJISLIT 0 OTPUMaHHI MaKCUMAJIbHOI Ta CTiliKol BiqnoBini. 30UIbIICHHS CTUMYJIALIT BiIOyBajgocs Npu
MOCTYMOBOMY CTYMiHYacTOMY Mifidopi cunu ctpymy (Bia 2 no 30 MA) [5].

3rigHo i3 pe3yiapTaTaMH JOCIIKEHHS B 00CTEXyBaHO! IpyNH MiaHICTiB MOKa3HUKHU MOPOrOBOro CTH-
MyJay M-BianoBini Oynu Takumu: ass npasoi pyku — 4,3 = 0,8 MA; ans niBoi — 6,1 £ 0,5 MA. BianosinHo y
00CTEe)KYBaHMX KOHTPOJIBHOT Tpynu: ajst npasoi pyku — 10,1 = 1,2 MA; ans niBoi — 9,2 + 1,8 MA. Cnin
3ayBaKUTH, IO MOPOrOBa CUJIa CTUMYJy B TPy MiaHicTiB Oyia TOCTOBIPHO HUKYOKO JUis 000X PYK, HIXK Y
KOHTpOnbHIH rpyni (puc. 1). Lle cBiqunTh npo Te, 1o WBUAKICTb peakiii Ha NoApa3HEHHs y MiaHiCTiB Oib-
11a, HiXK Y rpyni KOHTPOJIIO.
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Puc. 1. Anani3 noporis BuHMKHeHHs1 M-BinnoBiai y mianicti (I) Ta koHTpoabHoi rpynu (II) (MA), M £ m

OtpumaHi pe3ysbTaTH BKa3ylOTh Ha Te, 10 MiX MOKAa3HUKH CUJIM CTUMYJLY, TIPH SIKil peecTpyBav MaK-
cuMajibHy M-BiANoBiAb, y ABOX AOCIiAKYBaHUX IPYIl BCTAHOBJIEHO BiporiaHi BigmiHHocTi (p < 0,05). byno
MOKAa3aHo, WO y rpymi MiaHiCTiB 3HAUYEHHs CUJIM IMIYJIbCy, MPH SIKUX PeecTpyBaiuM MakcuMalbHy M-Bin-
MOBi/b, NopiBHIOBaIM 16,3 MA s npaBoi pyku i 20,1 MA nns niBoi. BonHouac y rpymi koHTpomo — 29 MA
11 paBoi pyku Ta 27,6 MA aiis niBoi (puc. 2). Cnig 3ayBaXkUTH, IO AJ1s1 OTPUMaHHS JOCTOBIPHUX pe3yJb-
TaTiB CTUMYJSALI0 B 000X rpynax JOCTiIXKyBaHUX OCi0 3AiMCHIOBAIM iMIyJbCaMH CyNpaMakCUMalbHOI
cuiu (p < 0,05).
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Puc. 2. Mokazuuku cuinu ctumyJy niadicrtiB (I) Ta kouTposasHoi rpynu (II) (MA), M+ m
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[NopiBHIOIOYN MOKA3HUKH JATEHTHOCTI M-BIIMOBI/I Y JIBOX TPpyNMax, i3 puc. 3 BUAHO, IO MOKA3HUKU
ICTOTHO BiAIpi3HAIOTbCA Y IOHAKIB, SIKi peryJsipHO rparoTh Ha GopTeriaHo, Ta Y KOHTponbHOI rpynu. [lokas-
HUKH MaKCHUMaJIbHOT JJATEHTHOCTI M-BI/IMOBI/li Y MiaHICTIB Oy MOMITHO HUXKYMMH, MOPIBHSIHO 3 KOHTPO-
JieM, ajie JOCTOBIPHUX BiIMIHHOCTEW He BUSBICHO. Y TpyIli MiaHICTiB JATeHTHUI nepioa M-Biqnosizi cra-
HoBUB 2,15 £ 0,3 Mc ans npaBoi pyku i 2,32 £ 0,5 mc g niBoi. Y KOHTpobHil rpymi — 3,2 + 0,49 mc ans
npaBoi pyku i 3,4 + 0,27 Mc ans niBoi BignosiaHo (puc. 3).
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Puc. 3. llokazuuku nateHTHocTi M-Bianosiai mianictiB (I) Ta koHTpoabHOI rpynu (II) (mc), M £ m

Byno nokasaHo, 1o y rpyni KOHTPOJIIO HAHMKYI 3HAYEHHs JIATEHTHOro nepioay M-Bianosini Oynu
piBHMME (1715 ipaBoi pyku 1,3 mc Ta anis niBoi 1,4 mc), HaiiBuii (npaBa pyka — 3.4 mc, niBa — 3,6 mMc) Bif-
noBigHo. BonHoyac y rpymni miaHicTiB MakcHMallbHi 3HAUY€HHs JIATEHTHOTO Mepioly CTAHOBWIM: Ui MPaBoi
pyku — 2,7 mc; and aiBoi — 2,9 Mc, a MiHimManbHi: 41 npasoi pykd — 1,1 mc i 1,15 mc ans niBoi BinnoBigHo.
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Puc. 4. NMokazuuku ammiaityan M-sianosiai nianictis (I) Ta kouTpoasHoi rpynu (II) (MB), M £ m

3rigHo i3 pe3yibTaTaMu MPOBEISHOrO eJIEKTPOMIOrpadivHOro AOCHTIKeHHS B oOcTexeHUX oci0, ski
CTaHOBWJIM PYIMY XJIOMNLIB, L0 NOCTIiHO rpanu Ha ¢opTeniaHo, CrocTepiraal JOCTOBIPHO BULLI NOKA3HUKH
ammityau M-sianosini (4,3 = 0,5 MmB (mpaBa pyka) i 4,7 = 0,3 MB (s1iBa pyka)), mOpiBHIHO i3 KOHTpOJIeM
(2,8 £ 0,8 MB (mpaBa pyka) i 3 + 0,64 mB (11iBa pyka)). Byno nokazaHo, 10 y KOHTpOJIi HAHHMKYI 3HAYECHHS
ammlityau M-BianoBiai ans npasoi pyku Oynu piBHumu 0,18 MB, nns aisoi — 0,24 mB. BinnosigHo Haii-
BUIII 3HAYEHHS J1J1s npaBoi pyku — 1,16 MB, ms niBoi — 0,363 MB. B Toii xe yac y rpyni miaHicTiB HalBUIIL
3HAYeHHS aMILUTITYIU JUIs TipaBoi pyku ctaHoewiu 1,12 mB, ms nisoi — 0,305 mB. BignoinHo MiHiMallbHI
3HAYCHHS aMIUTITYIU JUTS ipaBoi pyKu miaHicTiB ctanosunu 0,12 mMB, muis niBoi — 0,18 MB.

BHCHOBKH Ta mepcneKTHBH MOJAJIBIIONO JOCTiKeHHs. Pe3ynbpraTy, ki MA OTpUMaH, BKa3yrOTh
Ha Te, 10 Y MiaHICTiB MOpPOroBa cuila CTUMYJY Oylia JOCTOBIPHO HIKYOIO, Y HHUX CTOCTEpirajd MoMiTHO
HIDKY1 TIOKA3HUKM JIATEHTHOCTI 1 O1TbI BUCOKY aMIIiTyly M-BiAMOBiAi JOCHiHKyBaHUX M’ S3iB, MOPIBHIHO
3 KoHTponieM. Ha Haury aymKy Ta IyMKy 0arathbox yueHWX, el (akT € HacligkoM (GyHKI[IOHALHOT mepe-
OYJOBH HEMPOMOTOPHOIO arapary BEpXHiX KiHIIBOK i OiIbIl EKOHOMHOT'O BUKOHaHHS pobotwu [6]. Haii-
iMOBIpHille, 1Ie TIOB’S13aHO 3 OCOOTUBOCTSAMHU TPU HA MY3UYHOMY iHCTPYMEHTI, ¢ BUKOHABLIIO TOBOAUTHCS
BUKOHYBATH BIPaBH BU3HAUCHOTO XapaKTepy YNPOIOBK TPHUBAIOTO MEpioy, O BUMArae ImiJBHUIIEHOI eKo-
HOMHOCTI 3/IiIHICHIOBAaHUX PYXiB. AJIaNTHBHI TIPOIIECH Y MIaHICTIB MPHU PETYJISPHUX M’SI30BUX HABaHTAXEH-
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HSX KHUCTEH PyK CNpsMOBaHI Ha TMOCHJIEHHS Ta KOOPAMHALIIO B3a€EMOJii HEHMPOHAJIBHUX M’S30BHX CTPYK-
TYyp [2; 4]. ¥ noaanboMy 3amjiaHOBaHO BUBUSHHS 0COOIMBOCTEN 010€eKTpUYHOT aKTUBHOCTI M SI31B KUCTI
MY3HKaHTIB-CTPYHHHUKIB Ta MOBEPXHEBUX M’A31B CMIUHU Y npodeciliHuX MiaHiCTiB.
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Aopamuyk Oubra, [Tanamuna I'aguna. Oco0eHHOCTH NMoKa3aTeseil CTUMYJISIUHOHHON MUOrpaduu MbIIIL
KHCTH Y MY3BIKAHTOB. [l u3yuyeHUs OcOOEHHOCTel MokazaTeneil CTUMYJALMOHHOW MuOrpaduu MbILILL KUCTH Y
MY3bIKAHTOB ObLJIM MPOBEAEHBI 3eKTpoMUorpaduueckue uccnenoBaHus 20 yenoBek, cpean KOTOpbIX 10 My3bIKaHTOB
n 10 HeMy3bIKaHTOB. B 3KcnepuMeHTax perucTpupoBaiy Mapamerpbl CTUMYJSIMAOHHON OMIT cTyneHTOB MHCTHUTYTa
UCKYCCTB U YYAaCTHUKOB MECTHBIX MY3bIKaJbHBIX rpymi. MccnenoBaHue NpoBOAMIM C MOMOLIBIO MHOTO(YHKLMOHAb-
HOro KOMIIbroTepHOro koMmiekca «Heitipo-MBII», ucnons3ya meronuky ctumynupytomeid OMI. Pesynbratsl Hammx
3KCMEPUMEHTOB MMOKA3bIBAIOT, YTO MOPOT0Basi CHJIa CTUMYJIa OblIa JOCTOBEPHO HIKE B rpymnie nuaHucToB. [lokaszaHo,
YTO BEIMYMHA CUJIbI CTUMYJA, BO BpeMs KOTOPOIl PErucTpuUpyercsi MaKCUManbHblii M-OTBET, JOCTOBEPHO HUXKE Y
IoHOUIeH-My3bIKaHTOB. CpelHUe TMOKa3aTe MaKCUMaJbHOW JIATEHTHOCTHM M-OTBeTa y NMUAHWCTOB OBLTM 3aMETHO
HIKe, M0 CPAaBHEHHUIO C KOHTPOJIEM, HO JOCTOBEPHBIX OTIAMYMI He oOHapyxeHo. [lokasarenn ammiutyasl M-oTBeTa
3HAYMTENIBHO BhILIE Yy MYy3bIKaHTOB. CpaBHUTENIbHHBII aHATN3 OCHOBHBIX MOKa3areneil 00enx pyK y MMaHUCTOB U IPyI
KOHTPOJIsl HE MMOKa3aJl 3HAYNTEbHBIX OTIIMYMI MEX Iy MpaBoil U 1eBOil pyKkoil.

KnatoueBble ciioBa: 31eKTpoMuorpadus, CKeNeTHbIE MBIIILBI, My3bIKaHTbI, TPOU3BOJIbHBIE JBHXKEHNUS, M-OTBET.

Abramchuk Olga, Palaschyna Halyna. The Characteristics of Indicators of Hand Muscles Stimulation Mio-
graphy by Musicians. Electromyographic researches were conducted under 20 persons divided into 2 groups (10 mu-
sicians and 10 non-musicians) to study the characteristics of indicators of hand muscles stimulation miography by
musicians. The results of our experiments indicate the threshold stimulus intensity is obviously lower for both hands in
the group of pianists, than in the group examined. It is specified that the strength of the stimulus during which the
maximum M-response recorded is significantly lower in youths who play the piano. It is registered, that indexes of
maximal latentness of M-response.by pianists are remarkably lower comparatively to control, but reliable differences
are not established. It is shown that in the group of pianists indexes of amplitude of M-response are considerably higher
comparatively to control. At comparison of basic M-response indexes of both hands for pianists and control, conside-
rable differences are not found between right and left hands in each of the group.

Key words: electromyography, skeletal muscle, musicians, voluntary movements, M-answer.
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i1 ecTPOHY HA ceKpelil0 KOMIOHEHTIB JIiMiAHOI NIPUPOIN 3 5KOBYI0 Y CAMOK IIYPiB

V rocTpux mocmimax BUSBIEHO, MO Yepe3 OBi 3 TOJOBWHOO TOAMHM TICIS BHYTPIIIHBOTIOPTAJIBHOTO BBEACHHS
caMkaMm mypiB ecTpoHy (8 mr/100 1) y ’koBUi 3MEHIIYeThCS KOHUIEHTpauis ¢ocdomiminis Ha 22,95 % (p < 0,001),
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