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AOCNIAXEHHA IHTEHCUBHOCTI TA TPUBAJIOCTI
3BYKIB PUTMIYHOIO cyrnpepoBoay
HA BAPABAHI HATPABAHHA «YKPAIHCbKUU FOMAK»

Bonodumup Makcumrok, Inns @emucos

MnuTaHHs peanbHOT TPUBANOCTI PUTMIYHUX OANHULL MY3UYHOTO BUKOHAHHSA MOPIBHAHO 3 HOTALE LLUMPOKO 06-
FOBOPIOETLCS B HAYKOBOMY CBITi Ik My3UKO3HaBLAMMW, TaK i Mcuxonoramu, ane AOChifKEeHHS B3aEMO3B'A3KY MiK
TPUBAnICTIO Ta iIHTEHCKBHICTIO 3BYKIiB (HEe 3 TOYKM 30pY CMPUWHATTHA) Hapasi BiACyTHi. [ONOBHOO NEpeLUKOao TyT
BMCTYNAae BiACYTHICTb MOXIMBOCTI Matu AOCTOBIPHY iHOPMAaLito MPO IHTEHCUBHICTL Yepes ayaiofopPiXKY.

CT1aTTsa OnuCye iHLWWIA — He Yepes3 3BYKOBWI CUrHam — cnocib oTpumaHHsa AaHuX Npo TpYBarnicTb Ta iHTEHCUB-
HiCTb 3BYKiB rpu Ha 6GapabaHi  pesynsrati 4oChioXeHb.

Knroyoei cnoea: iHTEHCUBHICTL, TpMBanicTb, LMS-aHanizaTtop, TeH30OMETpisA, My3nyHEe BUKOHABCTBO, My3UYHe
CNPUAHATTS.

An issue of real duration of rhythmical units in musical execution in comparison with notation is widely discussed
in the scientific world both by musicologists and psychologists. However, at present there are no investigations on
the interconnection (not in terms of perception) between the sounds duration and intensity. The main obstacle here
is the absence of the possibility to have accurate information about sound intensity through the soundtrack.

The article is dedicated to the description of another way (not through a sound signal) to receive data about the
duration and intensity of sounds from drum playing and the results of the investigation.

Keywords: intensity, duration, LMS-analyzer, strain gage measurement, musical execution, music perception.

OcTtaHHIM YacoMm y CBIiTOBI My3MYHIA Hayui TpuBanicTio 3BykiB (abo MixX TpuBanicTio i
aepani 6inblIoro po3noBCOAXKEHHA HabyBae Ty4HICTIO), HA Hawy AymKy, € 0B’ekT aHani-
TeHOeHUis 0O 3acTOCyBaHHS KOMM'IOTEPHUX 3y — ayaiodann 3anucy (abo «ayaiosisyanb-
TEXHOMOrIN B aHanisi akTiB MYy3M4YHOro BU- He 306paxeHHsa» [7, c. 38]). AKWOo CTOCOBHO
KOHaBCTBa 3aranom i TBOpIB HApoAHOI My- TpuBanocTi 3BYKIB aydiodawnn fae [oBoni
3Mkn 3okpema [2; 3; 6; 7; 11-13; 15-17]. O0O’€KTMBHY KapTWHY, TO CTOCOBHO [Y4YHOCTI
Komm’toTepHun aHania 4O3BONMB 3arfsiHyTM  MOro LOCTOBIPHICTb OOMEXYeTbCs AvHaMiy-
B npouecn Ta nobaunTun seuwa, ki obmexe- HUM fianasoHoOM MikpodhoHa (3okpema, Mak-
HO (PiKCylOTbCA NIOACBKMM ByXoM. OgHUM i3  CcUMarbHUM 3BYKOBMM TUCKOM), i, BiAMNOBIAHO,
Taknx SBULL, € CMiBBIAHOLIEHHA MiXK TYYHICTIO HEOOXIigHICTIO perynioBaHHA PiBHA  3anucy,
(ska € CryxoBUM CMPUMAHATTAM iHTEHCUMBHOC-  BiACTaHHIO Bif MikpodOHa 00 AxXepena 3Byka
Ti aMmnniTygM KOnvBaHb TiMna, WO 3BYYMTb) i  TOLLO. YHACNIAOK LUbOro ryyHicTb, iKY Yye BU-
TpMBaniCTIO 3BYKiB. Y LbOMY HanpsMi SOCNi- KOHaBeLb, i r'y4HiCTb, Ky 6a4nTb Ha ocummno-
[PKEHHSA NuLe po3novmHaloTbes. FK 3acBig- rpami gocnigHuK, He BignoBigaloTb O4Ha oA-
UMB NUCT BiO, OOKTOpa MWUCTELUTBO3HABCTBa, Hin [7, c. 47].
npodpecopa-ctunengiata  (professorstipen- CyyacHa ykpaiHCcbka [ocnigHuusa Tpagu-
diat) YHisepcutetry B Ocno M. MoxaHccoHa  LilHOT BoKanbHOi My3ukn A. MasypeHko, sika
(Mats Johansson) Big 30 4yepBHa 2018 poky, BWKOPUCTOBYE B CBOI pobBOTi KOMM IOTEPHUI
MidKHapogHa rpyna BY4eHuX, Lo rnpautoe 3apas  aHanis ayaiosanuciB, OKpecroyun 3aranbHy
Hag peanisauieto npoekty TIME [25], nuwe KapTUHY KOMMT'IOTEPHUX AOCMIAKEHb HAPOAHOT
nnaHye 6patuca 3a OOCMiAKEHHS MUTaHHSA  MY3MKW, KOHCTaTye, WO «AuHamika n temoép
B3aEMO3B’s13KY TPMBAIOCTi Ta rNyYHOCTI. nigoarTecs 06pobui [LWNSXOM aKyCTUYHOro

[ONoBHOK nepeLwkoao Ha Wwnaxy [o- adHanisy. — B. M., [. @.] i MOXyTb y nogarb-
CNifXXEeHHA B3aEMO3B’A3KIB MK TYYHICTIO Ta LOMY CnyryBaTu AN CKnagaHHA KOMMIeKcy
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napameTpiB, ane noku Wo Taki JOCNigXEeHHs
3HaxoAAaTbCs B Npoueci po3pobku i He 3acTo-
COBYIOTbCS B @aHanNiTUYHIM NpakTuui» [2, c. 97].
lMTaHHA B3aEMO3B’SI3KY MiXK TMYYHICTHO (iH-
TEHCUBHICTIO) i TpMBanicTio € Hag3BWYanHo
LiKaBUM 3 TOYKM 30pYy MCUXOMOril My3U4YHOro
BMKOHaBCTBa Ta IXHbOro BMNMMBY Ha CNpuUK-
HATTS BUPA3HOCTI MY3UKU, LLLO 3BYUUTD.

H. Toga, skui NnpucBATUB He OOHY Mpauto
po3pobLi Teopii BUPaA3HOCTI Y HOTHI TOHarb-
Hi My3uLi, cnuparYnChL Ha TEOPIt0 CKOPOYEH-
HS YacoBux NpoMmixkiB [14] Ta igeto Biaxoay
BiL ’KOPCTKOI METPWUYHOCTI, BKasyBaB, LLO
«3aBepLlleHa Teopis BMPa3HOCTI Mae Bpaxo-
BYBaTW IHTEHCUBHICTb Ta iHLWi APYropsifaHi BU-
paxanbHi 3acobu, Ak BibpaTo; K i iHLWi nepe-
MiHHI B My3U4Hi CTPYKTYpi, Ui 3acobu Bupas-
HOCTi He € He3anexHumn» [23, c. 51].

PagsHcbkmin yyeHnin, akagemik b. Tennos,
y OOKTOPCbKi ancepTtadii (ynepiue ony6niko-
BaHa B 1947 p.), cnuparo4ymcb Ha SOCHiOXKEH-
Ha P. CtetcoHa [20; 21] Ta I Byapoy [24],
AKi NPOAEMOHCTPYBanu iCHyBaHHA MOCTINHUX
N3N y CNPUUHATTI TPMBANoOCTi OQHaKOBUX
3BYKIB Yy 3B’A3KY i3 IXHbOK HarofoLeHiCTIo
(akueHTOBaHI 3BYKM BMAaBanucs LOBLUMMMU,
a TpuBanicTb HeakUeHTOBaHWX 3BYKiB nepeq
HUMK abo nicns HUX cTabinbHO HegooLiHoBa-
nacs), BUCYHyB NpUMyLLEHHN, Wwo ansa dop-
MYBaHHS BPaXXeHHSA PiBHOMIPHOCTI MYy3MYHOIO
pPyXy HeobXigHO NogoBXyBaTW MPOMIDKKK, SIKi
NOyTb 3a akueHToBaHUMU 3ByKamu [5, c. 208].

lMoka3oBi AoChimAXEeHHS CAPURHATTA  iH-
TEHCMBHOCTI (aKUeHTOBaHOCTI) Ta TpuBanoc-
Ti 3BykiB Oynu nposegeHi [.-A. MNosenom i
I OkkepmMaHOM, SiKi NPOAEMOHCTPYBanu siBU-
e BUHWKHEHHSI CNYXOBOI iNto3il akueHTyau,i
3BYKIiB Y €KBITOHOBMX ! MOCMNigOBHOCTAX (nep-
LIOro — y BMMNaaKy OOHAKOBMX MPOMIXKKIB MiX
3ByKaMu, i Apyroro — y Bunagky 306inbLUeHHS
naysu nicna nepworo 3Byky Ha 10 %) [18].
[MoBepHYTUM BiOYYTTA aKUEHTOBAHOCTI nep-
LLIOro 3BYKY BAABANOCS LWMASXOM 30inbLUeHHS
NOro iHTEHCUMBHOCTI He MeHLe, sk Ha 4 dB.
HocnigxeHHua, nposeaeHi X. TekmaHom npo-
AEMOHCTpyBanu, WO y BUNagKy HeKopenso-
BaHUX (pi3HOHanNpaBreHnx) 3MiH [YyYHOCTI
(IHTEHCMBHOCTI) Ta TPUBANOCTi, NapameTpPOM,
AKNA Jobpe iKCYyeTbCH Ha CryX, BUCTYNaEe iH-
TEHCUBHICTb 3BYKiB, ane He iXHA TpuBanicTb,
a ofHoHanpasreHi 3MiHW iHTEHCUBHOCTI Ta

TpVBarnocCTi 3BYKiB Ha CNyx BU3Ha4aloTbCs 4O-
BOSi KOPEKTHO [22].

TakMm YMHOM, OTPUMAHHS 1 aHani3 gaHnx
CTOCOBHO TpMBArocTi Ta IHTEHCUBHOCTI 3BYKIiB
peanbHOro My3nM4HOro BUKOHAHHS SIBNSIE He-
abuskun iHTepec.

Cnocib oTpumaHHA gaHMX Ta 06’eKT go-
cnipkeHb. Hamm 6yno 3HamaeHo iHWWKA, HixX
aHani3 aygiodpanna, Wnisgx oTpUMaHHA OaHux
CTOCOBHO TpMBAnocCTi Ta Fy4HOCTi (iHTEHCKB-
HOCTI) 3BYKiB, Ik JO3BOSIUB YHUKHYTN OBMe-
XeHb, CTBOPIOBaHMX MikpodoHoM. Llen crnoci6
nonsirae B 3HiMaHHi TeH3ocurHanis (curHanis,
Lo gakoTb iHdhopmauio npo Mipy aedopmadii
MOBEPXHi) 3 NOBEPXHI MYy3NYHOrO iIHCTPYMEHTA,
B AaHomy Bunagky — 6apabaHa 3 Tapinkoto,
6e3nocepegHbO B MOMEHT rpy Ha HboMmy. [Ins
LbOro Ha MembpaHy Ta HEPYXOMY HWXHIO Ta-
pinky 6apabaHa Oynv HakneeHi TEH304aTHNKN,
CUTHanM 3 SKMX OKPEMUMM KaHanamu Hagxo-
OUNKn Ha peecTpaTop BiOpauifHMX, aKycTud-
HUX i TeHsocurHanis LMS SCADAS Mobile
(BpobHUK — Benbrisl), 3 noganbLUOK Bidyani-
3aujieto, 3anMcoMm i aHanisom Ha KOMM'OTepi.
OaHi dopmyBanuca asTomMatuyHO Yy BUrNAA;
Tabnuub Excel. MNMikn gedopmadii, siki Bigodpa-
anv MOMEHT HaHeCceHHs yaapy no MeMopaHi
«BynaBkoO» (OepeB’sHOI NarnyKow, Ha KiH-
Ui SKOI 3 TKaHMHK 3pobneHa M'ska rosieka) Ta
PYXIMBOIO, BEPXHLOI TaPIfIKO N0 HEPYXOMIN
HWXKHIN Tapinui Bmbmnpannca Bpy4Hy.

HocnigxeHHs ©6ynn npoeegeHi B IHCTUTYTI
mMexaHikn im. C. . TumoweHka HAH Ykpai-
HUM 3a iHILiaTMBOK KepiBHUKA OOSTbKITOPHOrO
aHcambnio «boxndi» Inni ®etncoea Ha 6asi
LleHTpy KONMeKTMBHOrO KOpUCTYBaHHA (Kepis-
HUK — MPOB. H. C., OOKTOp pisMko-marema-
TUYHUX Hayk Bonogumup Makcumiok). [o-
cnigxxyeanacs rpa Ha 6apabaHi 3 Tapinkoto
aBTEHTUYHOro My3ukaHTa 3i c. ligranHe Isax-
KiBCbKOro panoHy KuiBcbkoi obnacTti Baneh-
TvHa HdaBugeHka (1950 p. H.) i BTOPUHHOIO 2
BUKOHaBUsS Ha OGapabani AHapis JleBdeHka
(1991 p. H.) 3. MopibHi gocnigxeHHs 3a gono-
MOrO0 LbOro obnagHaHHA aHi 3a KOPAOHOM,
aHi B YKpaiHi paHilue He npoBoAMINCS.

Ha noyatky gocnigXeHb BUKOPUCTOBYBanu-
CA Nvwe ABa Aatyvkm — oguH ByB npukpinne-
HWIA 3HU3Y Tapinku, Apyrni — 3ropy 30BHILLHBbOI
CTOPOHN MeMOpaHu. Takmm 4mHOM Oynu 3a-
nucaHi BUKOHaHHS 25 nuctonaga 2016 poky



BOJIOAUMHUP MAKCUMIOK, VI ®ETHCOB. JOCAI/PKEHHA IHTEHCHBHOCTI TA TPUBAJIOCTI
3BYKIB PUTMIYHOI'O CYITPOBO/JTY HA BAPABAHI HATPABAHHA «YKPATHCHKHH I'OITAK»

B. aBuaeHka, 2 rpyaHa 2016 poky A. JleByeH-
Ka. Y noganbwiomMy o membpaHn 6apabaHa
Oyno npuKpinneHo we oavH AaTyuk — 3HU3Y
MeMOpaHu, WO A03BONWUNO OoTpumaTth BinbLu
[OOCTOBIpHY YacoBY KapTUHY HAHECEHHS yaapis
OynaBKoO aBTEHTUYHUM BUKOHABLIEM, OCKiflb-
KV BiH yaapsiB He nuiie no LUeHTpy MembpaHwu,
ane n 3ropu Ta 3HWU3Y. Takox Le A03BONUMO
YHUKHYTU MOXMBOrO BMNAMBY AedhopMalin
MembpaHu, ki BAHUKanu BHaCMiAoK yaapis no
Tapinui (tak 6yno 3giicHeHi 3anucu B. [aBu-
aeHka 8 yepsHsa 2017 p.) 4.

KpuTuKa fOCTOBIpHOCTIi OTpMMaHuxX Aaa-
HUX. Y npoueci poboTn i3 nporpamHMM 3a-
besneveHHaAM LMS Test.Xpress (Bepcia 3B)
Oyno BUABMEHO HMU3KY OCOONMBOCTEN, sIKi HE
AatoTb NiacTaB roBOpUTM NPO abCONOTHY TOY-
HICTb OTPMMaHUX JaHuX. 3anexHo Big po3Mi-
py doparmeHTa gaHunx, KM BUBaAHTaXKyBaBCH,
nporpama cama Bu3Ha4yana maclitab ix Bu-
knagy. To6To, aaHi gedopmadii ogHoro n To-
ro camoro 4acoBoro pparmeHTa, BUKNnageHo-
ro WwMaTtkamm pisHol JOBXWUHW, Bigpi3HANMUCS.
Mpy BMBaHTaXEHHI pparmMeHTiB, Binblnx 3a
20 c, yci gaHi gedopmadii po3miltysanucs 3
iHTepBanom 0,04 c. Jlnwe npu BUBAHTaXKEHHI
dparmeHTamu, He Binbwmnmm 20 ¢, nepioany-
HICTb YaCoBOrO iHTepBasy PO3MILLLEHHA AaHUX
3HUKana, ane Kpok, 3 SK1UMm nporpama BUBaH-
TaxyBana AaHi, 6yB 6inbLlnmM, HidXX KPOK npwu
BUBaAHTa)XEHHI LIbOro X pparMeHTa LumaTKkaMmm
no 10 ¢ (nepesaxHo Big 0,005 ¢ no 0,01 c npu
BMBaHTaXeHHi pparmeHTamum no 20 ¢ Ta 3ge-
oinbworo Big 0,001 ¢ go 0,005 ¢ npu BMBaH-
TakeHHi dparmeHtamm no 10 c¢; ane B 06ox
BMNagKax 3yCTpiYaeTbCs KPOK BUBAHTaXEHHS
3 iHTepsanom Big 0,0003 ¢ go 0,001 c). Yac
NnosiBM TUX YK IHLWKX NiKiB gedpopmauii Ta mipa
nedopmauii He3Ha4YHO BapitolTLCS 3aneXxHo
Bif TOrO, Y/ BUBAHTAXYIOTbCS LLUMATKWM JAHUX
no 10 yn no 20 cekyHa. Y Ui po3Bigui MK Ko-
puctyBanuca gaHumu, OTpUMaHMMKU BHacni-
[OK BMBaHTaXkeHHs pparmenTis no 20 c.

lHoai nporpama no-pisHOMY BUBaHTaXyBa-
na faHi ogHiei 1 TiEl camoi 4ingHKN My3uku, 3a-
NEXHO Bif TOro, YN Hel 3akiHYyBaBCs BUBaH-
TaXEHUN dparmMeHT, 4M MNoYMHaBCSA HacTyn-
HUK. ik, Ha KA MU OpPIEHTYBaNUCs, 3asBu4yain
nuwIaBcs HE3MIHHMM, ane iHodi nporpama no-
KasyBarna iHwWy nikosy gedopmadiio 3 NeBHUM
YacoBMM BIOXWITEHHSM. Y Takumx BuNagkax,

Ha BiodaneHHi Bi4 3aKiHY4eHHs gaHux danna
(maHi BMBaHTaXKyBanucsa HaMu i3 «3anacomy),
3aBXON MOXXHa Oyno 3HanTK NikK, SKi B PisHNX
dannax 3biranucs, WO yMOXNNBOBANO ne-
pexig Big ogHoro Excel hanna go iHworo.

MuTaHHa oo abcontoTHOI TOYHOCTI AaHUX
BUKNUKaKOTb ABa BMNagku (Ha TpU HarpaeaH-
HS1), B OOHOMY 3 SIKMX YaCOBWI IHTEpBan Mix
OBOMa ydapamMu CTaHOBUB ofHe 1N Te came
YMCNO 3 TOYHICTIO 4O YETBEPTOro 3Haka nicns
KOMW, a B APYroMy — MakcMmarbHa Mipa ae-
dopMaLlii NoBepXHi ABOX NOCNiNb yaapiB cTa-
HOBWMIA OgHEe N Te caMe YUCIIO 3 TOYHICTIO OO
TPETLOro 3HakKa nicnsa Komu.

Omxe, BCi OTPUMaHi AaHi He MOXHa crpum-
MaTn ByKBanbHO, a Nue AK TpeHa TiEl Ym iH-
ol cknagoBoi — vacy abo gedopmadiii.

Oco6nuBocTti gecdopmyBaHHA mnoBepx-
Hi 6bapabaHa Ta NnpuMHUMNK BUGIPKU AaHUX.
®poHT pedopmMyBaHHs MembpaHu 1 Tapin-
KN Mae pisHuin xapakTtep. NMpu gedopmyBaHHi
MemMbpaHn B 000X BMKOHABLIB cCriocTepirae-
MO HacCTynHy AMHaMiKy HapOCTaHHS (PPOHTY,
sgKa HamnbinbLl SACKpaBO BUSBMASETLCA B MO-
MEHT HaHeceHHsA nepworo yaapy °. Cnepuuy
3'ABMAETLCA NiK-«NEepeaBiCHUK», SIKWUA, BOde-
BWAb, BIOMNOBIAAE MOMEHTY TOpKaHHA MeMbpa-
HU M’SIKOKO YaCTMHOLO roniBku «Bynaskuy». Llen
nik y 3—8 pasiB 6inbLUNI 3a piBEHb LLYMIB Y CTaHi
cnokoto MmembpaHun. CTpiMKO 3a HUM HacTynae
e oauH nik, Sk, MMOBIPHO, BignoBigae Mo-
MEHTY MaKCUMasibHOMO CTUCKaHHS M’SIKOI Yac-
TMHKU «Oynaekun» i gedopmadii Membpann nig
BMMAMBOM TBepaol nanuyku. Llen nik, akun mu
Ha3BeMO «nepLuMn HanbinbLwmn niky, y 3-8 pa-
3iB Oinbwm 3a nik-«nepeaBiCHUMK». HacTynHi
nikv, NepLUIMn 3 SKMX HacTynae 3 iHTepBarom,
LLIO BignoBigae nepiogy KonveaHb Membpaxm ©,
nepeBakHO Oynn MeHLUI B4 NepLioro Hambine-
Loro niky, ane iHoAi NepeBuLLyBann NOKa3HUK
aedopmalii nepworo Hanbinbworo niky. Mpwn
noganbLuin poboTi 3 JaHUMK, MOKA3HMKK Oe-
dopmauii apyrmx nikie Texx 6ynm BpaxosaHi.

Y npoueci rpu nik-«nepegicHNK» ryduTbes
B MiKkax 3racaHH4d, i BMOKPEMUTM KOro npak-
TUYHO HEMOXIMBO. ToMy MW BUpILLIMAN Opi-
EHTYBaTUCA Ha NepLumi HanbinbLmm nik i BU-
MiptoBaTK YacoBi iIHTepPBaNn MK UMK NiKaMu.
@OpoHT gedopmadii, AKMN IKCYETBCS HDKHIM
OaTYMKOM, Ma€ NodibHy KapTuHYy, 3 TiEl nuwe
BiAMIHHICTIO, LLO NiK-«NepeaBiCHUK» nepeBax-
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HO Ma€ MiHYCOBI 3Ha4YeHHs, TOOTO, MembpaHa
npy UbOMY HEe PO3TAryeTbCs, a CTUCKAETLCA.
HwxHin gaTuvk 3aBxaum nokasysas gedopma-
L0 MEHLLY, HiXXK BEPXHIiN, LS pisHULA B cepen-
HbOMY CTaHOBUTb 2—3 pasu. [pu obpaxyHky
4YacoBUX iHTepBaniB MiX nikamu gedopmadii
HarpaBaHHs1 «YKpaiHCbKUA ronak», wo ©Oyno
BUKOHaHe 8 yepsHA 2017 poky, Hamu Gpascs
nepLwnn HanbinNbLWKA MiK TOro gatyunka, KU
dhikcyBaB Moro HanwwBuaLe (BpaxoByro4u, LLO
BMKOHaBELb BECb YaC 3MiHIOBAB TOYKY HaHe-
CeHHs1 yaapiB), ane npu opmyBaHHi rpadika
rYYHOCTI MW 3aBXOW NMOCMYroByBanucsa LaHu-
MU gedopmalii BEpXHbOro gatymka, OCKifb-
Ku BiH BigobpaxaB MakCuMarnbHUA CTyniHb
Aedopmaldii. [aHi ctocoBHO aedopmyBaHHSA
Ta YacoBuX iHTepBanis Bynu okpyrneHi 4o Tpe-
TbOrO NiCMs KOMW 3HaKa.

OpoHT gedhopmaLlii Tapinkm Mmae pisHy KapTu-
Hy B aBTeHTU4YHoro (B. [laBuaeHko) Ta BTOpUH-
Horo (A. JleB4eHKO) BUKOHaBLA, LLO Bigobpaxkae
pi3Hi nigxogn 0o ii BUKOPUCTaHHSA. PPoOHT ae-
dopMyBaHHs HXKHBOI Tapinku y B. [aBuaeHka,
SKUA rpaB Ccnaayun, HacTynae 3aBxaun niaBHoO i
MakcumMyM npunagae 3asBuyan nicrs Makcu-
Mymy gecopmyBaHHA MeMOpaHu  (OCKinbKu
cnoyaTky BEpxXHS Tapinka TOpKaeTbCs nue
KPaeM OOHOrO AKOroCb BOKY HVXKHBLOI Tapirku,
a Mi3sHiLLe — HakprBae CODOI0 BCHO HVXKHIO Tapir-
Ky). B A. JleB4eHKka, SIKM rpaB CTos4U, (OPOHT
nedopMyBaHHS  HWKHBOI Tapinkym HacTynas
CTPIMKO (TOMY LLO BMKOHaBeLb OMB BEPXHBOIO
TapInkow MO HWXHIW NeprneHanKynapHO BHU3) i
BUNEPEKaB NiK AedOpMyBaHHSI MEMOPaHMW.

YHacnigok JoaatkoBux OOCHiAXKeHb 3’Acy-
Banocs, WO ygapu no Tapinui npoxogatb Y
OaTyuK, 3aKkpinneHun 3ropy MembpaHu, ane
Len BNnvB AN aHanisy rpm o6ox BUKOHaBLIB
He OyB 3Ha4HMM. [nsa nokasHukie rpu A. Jles-
YeHKa LeWn BMNMvB € BigvyTHILWWM, ypaxoByio-
4y HaNpsM yaapy Tapinkow Ta BUNEpemXeHHS
HUM yaapy «bynaBkoto». MOMEHT HaHeCEeHHS
yoapy «OynaBkol» B HbOrMoO NpPOCTEXYBaBCS
Haa3BMYaWHO BMpPAa3HO, HATOMICTb BU3HAYNUTU
TOYHY Mipy Aedpopmalii noBepxHi MemMbpaHu
y BUNagKy OgHOYacHMX yaapiB npasoko (Oy-
naBka) i niBoto (Tapinka) pykoro ctano HeMox-
NBMM, OCKINbKM OO0 MNokasHuka gedopmadii
MeMOpaHu MynbTUMAiKaUinHO  goaaBanacs
yacTuHa gedopmadii MembpaHu Big yaapy Ta-
Pifikoo MO Tapinui.

Ha ubomy eTani gocnigkeHb Mu npauoBa-
nn nuwe 3 gaHnmu, siki ynn oTpumani 3 no-
BEpPXHi MembpaHun 6apabaHa B pesynbrarti rpu
«BbynaBkotoy. AHanizyBanu BUKOHaHHSA Harpa-
BaHHA «YKpaiHCcbkui ronak» B. [aBuaeHkom
25 nuctonaga 2016 poky, 8 yepsHa 2017 po-
Ky Ta A. JleB4yeHkom 2 rpyaHsa 2016 poky.

Oco6nuBOCTi BMKOHAaBCbKUX  CTURIB.
B. [laBnaeHKo nepeBaykHO BUKOPUCTOBYE CTUSb
rpy, SIKMA BiH HA3MBaE «rpatu nepebopomy,
TOOTO nigbuBaTM KOXHY BIiCIMKY HarpaBaHHS
(cepegHst abcontoTHa TpuBaniCTb OAHIET BiCiM-
Ku, abo, AK Lie Ha3MBaETbCA B 3aKOPAOHHNX Npa-
uax — inter onset interval (I0l) 7 mixx yoapamu,
O BiONoBiAaTb BOCBbMIN HOTHIA TpuBanoc-
Ti, B 000X BMKOHABLB CTAHOBWUTb MPUONN3HO
0,2 c). Yoapv TpuBarnicTio B ogHy YetBepTHy (/O]
SKNX CTaHOBUTL NpmnbnunaHo 0,4 ¢) TpannsoTb-
€A B HbOro 3Ha4HO pigwe (Hanpuknag, nig vac
BMKOHaHHA HarpaBaHHS «YKPaAiHCHLKUA rornak»
25 nuctonaga 2016 poky 3 435 ynapis, HaHe-
ceHux Bynaskoto no membpaHi, nuwe 71 yoap
BiQNOBigaB YBEPTKOBIN TpMBASIOCTI, pewiTa go-
piBHIOBaNM TPUBANOCTI BiCiMKM). Llen ctunb rpu
€ iHOuBigyanbHMM i YCBiAOMMEHUM, IO BUPI3-
Hsie B. [laBuageHka 3-nomiK iHLIMX BUKOHAaBLIB
Ha B6apabaHi. Ha 3anutaHHs1, sik Ha3BaTu CTUNb
rpw, KON BiH rpae, BOAPSOYM Ha KOXKHY YBEPTb
(iHoai onga pisHomaHiTHOCTI B. [laBnaeHKo rpae
Josoni TpuBani AQiNgHKM  MY3UKKM, HaHOCAYU
yaapu 3 NepiognyHIiCTIO YBEPTKK), BUKOHABELIb,
dakTu4Ho, He BignosiB: «Hy, Tak BCi rpaloThb.
lpatn 6e3 nepebopy».

Ctunb rpmn «Bynaskoto» A. JleByeHka ca-
Me BianoBigae BU3HAYEeHHIO «rpaTu 6e3 nepe-
Oopy». lig Yac BUKOHAHHA HUM HarpaBaHHS
«YKpaiHcbkuin ronaky» 2 rpygHs 2016 poky 3
225 ypnapie nnwe 20 ygapis Bignosigano Bi-
cimuj, BCi iHLWI — YBepTU;.

PopmyBaHHSA rpacikiB iIHTEHCUBHOCTI 1
TpuBanocTi. Ha ocHoBi gedopmadii MoxxHa
BUHECTU BpaXeHHs Npo cuny yaapy, i, Bia-
NOBIAHO, NPO MOro NyYHICTb, XO4a, 3BMYaNHO,
nepeBecTn oauHULi BUMipY aedopmadii — Mi-
KPOCTPENHN B OANHULI BUMIPY rYYHOCTI — ae-
umbenun € npobnematnyHmum. Tomy Mipy ge-
dopmMaLii MM BBaXKaEMO NMOKA3HUKOM CTYMNeHs
iHTEHCMBHOCTI TOrO YK iHLIOrO yaapy.

Micna 36opy iHcopmaLii npo cuny yoapis
no MmembpaHi Ta YacoBWX iHTepBarniB MiXX HUMW,
B nporpami Origin Hamn Gynun cdopmoBaHi Ta
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3BYKIB PUTMIYHOI'O CYITPOBO/JTY HA BAPABAHI HATPABAHHA «YKPATHCHKHH I'OITAK»

HaKnageHi oaMH Ha OauH rpadoiky IHTEHCUB-
HoCTi (HacnpaBai — gedbopmadii) M TpMBanocTi
(ams. in. 1-7). Mpadik iHTEHCMBHOCTi NO3Ha4YeHO
NYHKTUPHOIO fiHi€to, rpadpik TpmBanocTi — cy-
LinbHO niHieto. JliBopyd uudpamu nosHave-
Ha dedopmauis membpaHu B MIKpoOCTpenHax
(1 uS=107%), aka e nponopuinHo cuni yaapy
no Hin (onsa BUKOHaHb 25 nuctonaga 2016 p. i
2 rpygHa 2016 p. — Big 0 go 900, anga BMKOHaH-
Ha 08.06.17 — Big 0 go 1200), 1 Ui BENUYUHK
CTOCYHOTbCA MYHKTUPHOI MiHil IHTEHCUBHOCTI.
Mpasopy4 undpamu Big 0,0 oo 1,0 nosHayeHa
TpuBanicTb (y cekyHaax), i Ui BENUYUHU CTOCY-
HOTbCS CyUINbHOT NiHil. Ti TOYKM CyUiNbHOT NiHil,
sKi 3HaxoaaTbes Ha piBHi 0,2 ¢, BignosigaroTb
BiciMUj, Ti, WO 3HaxoadaTbca Ha piBHi 0,4 ¢ —
yBepTUi. TOYKM, SKi NO3HAYaOTb IHTEHCUBHICTb
(kBagpaTh Ha MYHKTUPHIN NiHiT), BUNepemKaTb
TOYKM, SIKi MO3HAYal0Tb TPUBATICTb (TPUKYTHUKN
Ha CyUINbHIN niHiT), TOMy WO BOHW Bignosiga-
I0Tb yaapy «bynaekoro» No MmembpaHi, a Tpusa-
nicTb —YacoBoMmy iHTepBany Mix yaapamu (/0/).

Bynn cdopmoBaHi rpadikv ons KoXHoro
BUKOHaHHS HarpaBaHHSA «YKpaiHCbLKUI ronak»
(25 nuctonaga 2016 p., 2 rpygHa 2016 p. Ta
8 yepBHs 2017 p.).

CninbHe Ta BigMiHHe B rpi Ha 6apab6aHi
KOXXHOro BUKOHaBUSA. Busisunocs, wo cuna,
3 skoto A. JleB4EHKO HAHOCUB yaapu no memo6-
paHi, € 3Ha4HO MEHLLOO, HiXK cuna, 3 KOk Ha-
HocvB yaapwu B. laBnaeHko. Yepes ue B rpadi-
Ky rpu A. JleB4eHka niHis ry4HoCTi B BinbLUOCTI
BUNaKiB ONMHAETLCA Nig, NiHiE TpMBanocTi.

In. 1

Y B. [JaBngeHKa HaBiTb Yy TUX MOMEHTaX,
KONW BiH HaHOCWUTb ydapu 3 MNepioguyHICTIO
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YBEPTKK, TYYHICTb BCE OAHO BigobOpaxaeTbca
HaA niHielo TpuBanocTi.

In. 2

O6MipKOBYHOYM  MPUYMHY  TOrO, YoMy
A. JleB4yeHko rpae Tuxiwe 3a B. [JaBngeHka,
Oyno BpaxoBaHO Te, WO BiH rpaB cToa4Yn i BU-
6uBaB nig rpy gigens — 6inbLl TUXOro iHCTPY-
MEHTA, HiXX rapMOHb.

Ane BucyBaeMO e ogHe NpUnyLeHHs, Ha
sAKe HawToBXHYNu Ti Micuqa, ae A. JleBdeHko
HaHOCWB ydapu 3 iHTepBarnom BiciMku (y 12,
24,28, 32, 36, 54 Ta 55 Taktax). HanbinbLwi ni-
KM IHTEHCUBHOCTI yaapiB NpPOTAroM TaHLo, Lo
CMiBMipHi 3 iIHTEHCUBHICTIO yaapiB, 3 SIKOK rpas
B. [daBugeHko, npunagaroTb Ha 4BepTb, dKa
onuHANaca nicnsg BUKOHAHUX NOCMifb ABOX Bi-
ciMOoK (kpiMm 32 TakTy). Moxxemo cTBepaXyBaTy,
LLO Y BCiX BUNaaKax BiCiMKM Bynu CBOEPIAHUM
«TpaMnniHOM» AN HapOLLyBaHHSA ry4HOCTI.
Wrana TpweanccTi (scale of

duration), sivoTa |mnote)

=10

Weana intowcmanocTi
[scale of intensity), p5
900 -

B00 -
o8

o Ea
-5 maarae P

480
nyHl THpHA nisiw (dotted ling) - rpadi iMrencaBRocT (grapgh of Imtensity)
'E,'IJIJ'-LH.! niwin (solid ling) - rpadgin vpusanccti (graph of duration)

In. 3



TEOPIA

Taknum YMHOM, 3aHMXKEeHa FYYHICTb rpu, no-
piBHsHO i3 B. [laBngeHkom A. JleByeHka, Mo-
xe ByTu nos’a3aHa came i3 NOCTIMHUM 3acTo-
cyBaHHsIM ygapis 3 /Of uBepTku.

MMicna nobygosu rpacikiB 3’acyBanocs, Lo
cuna, 3 SIKoK HaHocunucs ygapu oboma Bu-
KOHaBUSAMMU, € HE BMMALKOBOIO, a NigKOPEHOLO
neBHin noriui. MNMpyn UbOMYy B aBTEHTUYHOrO
BuKkoHaBus (B. [laBngeHka) cnocTepiraloTbcs
Jekinbka napanenbHO iCHYHUYMX KOHLemnLUin,
AKMMMW BU3HAYaETLCA cuna yaapy.

[Ons o6ox BMKOHaBLUIB MpuUTaMaHHe BWU-
KOPUCTaAHHA HapPOLLEHHSA TYYHOCTI A0 KiHUS
KOXXHOI YaCTUHW TaHUo, dka oxonmte 4 4yo-
TUPUYBEPTKOBUX MY3UYHUX TakTu. BuasneH-
HA 3aKOHOMipHOCTeN NobyaoBU KOXHUM BW-
KOHaBLUEM Takmx AWHaMIYHUX XBUIb (XBWUIb
HapOLEeHHs1 Ty4HOCTi) NoTpebyoTb AodaTKo-
BOro aHanisy, ane Bi3yanibHO Ha OCHOBI rpa-
dikiB MOXHa Bia3HaunTK, Wwo B. [JaBuaeHko
NoYMHae HapoLlyBaTh MYYHICTb LUBMALLE, HiXK
ue pobutb A. JleB4eHkKO, i Nik y HbOro npuna-
[A€ 4acTo BXE Ha OCTaHHI0 YBEPTb TPETbLO-
ro TakTy, YETBEPTUM TaKT Haye «3akpinnoe»
LIIO TYYHICTb.

|Eluana rrscummoct
|scale of infensity] ||5

Lllckna rpHBanGCT (scalke
of durstion), S'voma |mate]

a-* a - e P
e ¥ - *

174 T
17-th measune 18-4 194 Wi
" - . . . - - - = - - ot 0
Mystepsia nliin {doBed ling) - rpadsls Immemcnnnect (graph of istensity]
Cyuinkua nivin [sofid ling) - rpacic tpeaanocti [graph of duraticn|

In. 4

Y A. JleBdyeHka xBunsa NpsiMye OO0 OCTaH-
HbOI YBepPTi YeTBEepPTOro, OCTaHHLOrO TaKTy
(amHamivHy xBunio A. JleByeHka gus. in. 1, 3).

Taki BiAMiHHOCTI B N0Gya0Bi XBUITb TEX MO-
XYTb BMANBATM Ha 3ararnbHy ryyHicTb Harpa-
BaHHSA B KOXXHOMO BUKOHaBLISA.

B3aemopgifa MiX iHTeHCUBHICTIO U Tpu-
BanicTio yaapiB. fAckpaBol 0COGNUBICTIO
rpu B. [laBngeHka € Te, Lo Npy BUKOPUCTaHHI
HuUM yaapis 3 /Ol 4yBepTi, B HBOro Mawxe 3a-

BXOW Pi3KO 3pocTae iHTEHCUBHICTb yaapy, no-
piBHSHO 3 yaapamu 3 /Ol Bicimkn. Ha mantoHky
BUOHO, IO TPMBAniCTb N iIHTEHCUBHICTb Y LNX
BMNagkax 36inbLUyoTbCS NPSIMO NPONOPLINHO
i rpacbikn TpMBanocTi N IHTEHCUBHOCTI NOYTb
Maixe napanenbsHo.
Lllgana iHTEHEMBHOETI

{scale of intensity), pS
B0 ~

Weana tpueanccTi (scale
of duration}), s/woTa note]
o 10

18

{ 0.8

30

o i .
» w - L w

45 TaET
5 measune 4T 45k

o T r T 1o
Myvcrpsa nivir (dotted |ine) - rpadgin inmescuesocTi (graph of intensity)
Cyuinkma ninin (solid ling} = rpadiix Tpunanocti (graph of duration)

In.5

ABTEHTUYHUIN BUKOHaBeLb 30iNbLUEHHAM
iHTEHCMBHOCTI Ha4yebTo nigkpinntoe 36inb-
weHHs O/ (nogibHe siBULLE MU MOXEMO CMo-
cTepirati i B rpi A. JleByeHka y TUX BMNagKkax,
KON BiH BMKOPUCTOBYE BiCiMKM). JloriyHUM €
NpUNyCTUTK, WO Y UMX BUNAJKax TpuBanictb
BMNNMBAE Ha IHTEHCUBHICTb, @ He HaBnakw,
abo wWo ui OoBi cMctemMmn — TpUBanicTb Ta iH-
TEHCUBHICTb — iCHYIOTb 0HO4YacHo. Lle Takox
NiATBEPOXKYETLCS K TUM, LLIO CTpubkonogidHe
30inblUEeHHS IHTEHCUBHOCTI HE 03HaYae, Lo 1
10! cTpnbkonopfibHo 36inbLUYETLCA, aaxe Miku
iHTeHcuBHOCTI y B. [JaBngeHka 3ycTpivyaroTb-
cs i B rpynax 3 BiCIMOK. Baxnueo posymiTu,
LLIO aBTEHTUYHUI BUKOHaBELb HE 3HA€E HOTHOI
rpamoTn, B pO3MOBI 3 HUM CTario O4EBUOHUM,
o BiH He npopaxoBye OOBrMW yaap Tpusa-
NOCTAMU KOPOTKOro yaapy, To6To He aymae
npo Te, WO OAWH AOBrMi yaap no 4acy Moxe
OOpiBHIOBATU OBOM KOPOTKUM. TOMY MOXHa
rOBOPUTU MPO CUHKPETU3M SABMLL TpuBanoc-
Ti Ta IHTEHCUBHOCTI B CBIQOMOCTI HapogHO-
ro BMKOHaBUSA Yy LbOMY BUNAgky i Npo ixHin
B33aEMO3B’SI30K, KONMW He nuille MOXHa po3-
rnagatv BAAuB iIHTEHCUBHOCTI Ha TPMBanicTb,
ane n HaBnaku, BB TPUBANOCTI, Ky Tpeba
BUTPUMATK, HA CUIY, sika 3aCTOCOBYETLCS B
MOMEHT HaHECEHHS yaapy.
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BOJIOAUMHUP MAKCUMIOK, VI ®ETHCOB. JOCAI/PKEHHA IHTEHCHBHOCTI TA TPUBAJIOCTI
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HeopgHopas3oBo Hamu cnocTepiranocs siBu-
e B3aEMO3B’A3KY Mi>XX CUIoKo yaapy i Tpusa-
nicTio HacTynHoro 3a Hum /Ol B rpynax yaapis,
SKi Npy HOTaUil BignoBigatoTe 0OAHAKOBUM HOT-
HVMM TpMBanocTsaM. Y BUNaaky 36inblUeHHS iH-
TeHcuBHOCTI yaapy, /O Tex He3Ha4YHO 36inbLuy-
BaBCS, Y BUMAAKY 3MEHLUEHHS — TEX 3MEHLUY-
BaBcs. Lle sBue cnocTepiranocs B 060x Bu-
KOHaBUjiB Ha GapabaHi, ane 30e6inbLoro BOHO
npuTamaHHe BTOPMHHOMY BUKOHAaBLIIO, B SAKOTO
KifIbKICTb TakMX B3aEMOMOB’A3aHMX yaapiB cTa-
HoBuna OGinblwicTeb. lMpunyckaemo, WO oaHa-
KOBa UM pi3Ha CNPSIMOBAHICTb IHTEHCUBHOCTI
N TpuBanocTi (y AaHOMy BUMagKy — ygapis,
ane, BoueBWAb, Oyab-AKUX MY3UYHO-PUTMIYHMX
ABMLL) NO3HAYAETLCA HA CIIyXOBOMY CMPUNHST-
Ti XapakTepy My3uku. BUKOHaHHS1 aBTEHTUYHUM
BapabaHLLMKOM 3BYYano eHEPrinHiLLMM.

OpHoHanpaeneHe 30iNbLUEHHS] iHTEHCUB-
HOCTI Ta TpMBanocTi BMKOHaBUAMK Jobpe Ko-
pentoeTbes i3 pesynbrataMmn gocnigpkeHb Tek-
MaHa [22, c. 187], npoTe B rpi B. [laBngeHka
NPUCYTHE SBMLUE, SIKE YACTKOBO CMpPOCTOBYE
BWUCHOBOK YY€HOro npo Te, WO iHTEHCUBHICTD i
TpuBanicTb CNpUAMaroTbCA NIOOUHOK K NeB-
Ha Hepo3finbHa CYKYMnHiCTb. BoyeBnapb, Uewn
BMCHOBOK BipHMI ANs cryxadiB, npote Tpeba
BpaxoByBaTK, WO MYy3UKAHT Y MOMEHT Bnac-
HOro0 BMKOHABCTBA Ma€ 30BCiM iHLLE BigvyTTH
Yyacy — 4ac Ha4yebTO POo3LUMPIETLCSA Ta CMo-
BiNbHIOETBCA. Llen cTaH MOXHa MOpPIBHATKM i3
BiOQUYTTAM «PO3LUMPEHHS» Yacy, ke nepe-
XnBalTb nogn y muti HeBesneku [1, ¢. 12].
Axkwo B pocnipxkeHHax Tekmana /Ol cTtaHo-
BB 210 mc [22, c. 184], To IOl mix yoapamu
nig Yac BUKOHaHHSA 8 yepBHsa 2017 poky 6yB
onm3bko 200 Mc i HWKYe, Nig Yac AKX BUKOHa-
BeLlb YCTUraB BUBIPUTK Yac MiX yaapamu i pos-
TawysaTu iX Y NEBHIA ANHAMIYHIA nporpecil.

Y UbOMY KITHOYi MOKa30BUM € SIBULLIE, SIKe
CMoCTepIiracTbCs B KOXXHOMY YETBEPTOMY Tak-
Ti (WO BiANOBigAe OCTAHHLOMY TaKTy KOXHOI
YacTMHM TaHU0) BUKOHaHHA B. [JaBuaeHka.
Y uboMy TakTi, rpadik iHTEHCMBHOCTI SIKOro
rpagiyHO Haragye KOpoHy 3 Tpboma 3ybus-
MW, cepefHin NiK iHTEHCUBHOCTI, WO npwu-
nagae Ha 4eTBepTy BICIMKY i nepeBaxHO
€ HanbinbWmnM y TakKTi, YacTO NOEAHYETHLCSA
3i CKOpPOYEHHsIM TpuBarocTi 4YeTBepTol Bi-
CiMKM BiHOCHO TPMBarnocCTi TPeTbOI Ta M'ATol
BiCIMOK 8.

In.6

MoxHa roBopuTU MNpPO 3HAYHy MaucTep-
HICTb BMKOHAaBLsl, OCKifbKkK cTabinbHO po3ai-
NATW iIHTEHCUBHICTb | TPUBANICTb, SKi B LIbOMY
MiCLi nepeBaXKHO pi3HOHanpasrieHi, € cknaa-
HMM 3aBOaHHAM Ofs MY3MYHOIMO BMKOHAHHSA
Ta KOHTPONIO.

Hamu 6yno npoaeMoHCTpOBaHO ABa KI4o-
BUX Nigxoaun oo B3aemogii iHTEHCUBHOCTI 1 Tpu-
BarocTi, 9Ki He € pe3ynbrataMmy BMNagKOBOCTI,
a MalTb CTabinbHy MOBTOPOBaHICTL. BapiaH-
TOM pi3HOHaNpaBneHoi B3aeMogii iHTEHCMBHOC-
Ti Ta TpWBanocCTi B aBTEHTUYHOIO BMKOHABLIS
TaKOX € BMNadKW, Konu nik iH-TEHCUBHOCTI Bi3y-
arbLHO MNOBTOPIOE MonepeaHin nik TpUBanocTi.

In.7
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Lle aBuwe nputamaHHe 3gebinbLioro aons
AaBTEHTUYHOrO BMKOHaBLSA (y BTOPMHHOMO BO-
HO Tpanunocda nuue oauH pas). Taki Bunag-
KN DIKCYIOTbCA BUKMIOYHO Ha nepexodax Mix
TakTamu, Konum OCTaHHIN yaap y TakTi Mae 4eT-
BEPTHY TpuBanicTb, a NepLwmmn y HacTyrnHomy
TakTi — BOCbMYy TpuBarnicTb abo 4eTBepTHYy
TpueanicTb i3 meHwum /Ol. Lle cBiguntb npo
Te, WO BUKOHaBLj, 3 ogHoro 60Ky, OTpUMYy-
HOTbCA NEBHOT NOTiKWU AUHAMIYHOIO PO3ropTaH-
HA TBOPY, a, 3 ApYyroro, — MaroTb NEBHi YacoBI
MEXI, SIKUX TEX MYCATb AoTpumyBaTmucs. Han-
BiporigHiwe, wo B 060X BMKOHABLIB TaKi BU-
nagkv He € NpogyMaHUMM Ta OCMUCIEHUMMU,
a 3B’A3aHi 3 NEBHUM MY3UYHUM BiguyyTTSM.

BucHoBKkWU. BuKOpUCTaHHA MeToAy TeH-
30METPUYHUX OOCHiMKEHb OIS BUSABMEHHSA
4YacoBUX i AMHAMIMHUX XapaKTEPUCTUK aKTIiB
BMKOHAHHS MY3VKN Ha YAApPHUX iHCTPYMeEHTax
€ Haa3BMYaWMHO MEepPCneKTUBHUM HanpsMoMm,
Xo4a Ha e MOMEHT BiH i He BMKOPUCTOBY-
€TbCA gocrnigHukamu. Ha BigmiHy Big aygio-
3anucy, SKMM IKCYETbCS KONMMBAHHA MOBIT-
ps, WO Ainwno Ao MikpodoHa, uen Metof
[03BOMNsE OTPUMYBaATM AaHi NPO KONMBaHHS
membpaHun bapabaHa Ge3nocepenHbo 3 ii no-
BepxHi. Lli gaHi oTpumytoTbcs aBTOMaTUYHUM
LWNAXOM Y MOMEHT BMKOHaHHS, BignoBigHO,
3HMKae HeoOXigHICTb y dopMyBaHHiI ayaioBi-
3yanbHOro 3006paXKeHHsi, 9ke OOCMiaHVK Mae
npoiHTepnpeTtyeaTtu. BignosigHo, 06’ eKTUBHO
IKCYETBCHA KOHTaKT BUKOHABLS i3 MY3UYHUM
iHCTpyMEHTOM (cuna ygapy Ta MOMEHT Moro
HaHEeCeHHs1), a He pOo3rMsaAacTbCa HACNiAoK
LbOro KOHTaKTy (3By4aHHs1). BoyeBugpb, Wwo B
aygioanni MOMEHT TOpKaHHS M’SIKOi YacTu-
HW «BynaBKn» HEMOXIMBO MOMITUTYK B3ararni.

ABTOMaTMYHUI BUKMaA4 [GaHUX Yy BU-
magi Tabnuui  Excel [03BOMNSE  YHUKHYTU
Cy0’eKTMBI3MY, SSKUIN BUHMKAE NMPU BU3HAYEHHI
MOMEHTY aTaku 3ByKy npu poboTi 3 aHanisom
aypiosisyansHoro avina. PopmyBaHHSA rpa-
dikiB y nporpami Origin [0O3BONSE BidyarbHO
OXOMUTK HE3PIBHAHHO BinbLUy KinbKiCTb 3BY-
KOBUX ABUL, (3pyYHUM ANS aHanisy € ogHo-
MUTTEBE cnocTepexeHHa 3a 150-180 Tou-
Kamu rpadiky), HiX ue [03BOMSATb MY3UYHI
KOMM'IOTEPHI nNporpamu, Taki sk Praat, Adobe
Audition Ta iH.

BusasneHi nig yac pobotn 3 nporpamHumM
3abesneveHHam LMS-aHanizamopa Bagu

(Hacamnepen — 3anexHicTb AdeTanisauii ga-
HUX Bif po3Mipy dparMeHTa, KM BMBaHTa-
XYETbCH; ONTUManNbHUM A58 AOChiAXeHb BU-
ABUIOCA BMBaHTaXeHHA doparmeHTiB rno 20 ¢)
He JO3BOMSATL FOBOPUTM MPO NOBHY TOYHICTb
OTpMMaHux gaHumx. MoxHa odikyBaTu, LLO B
HacTyMnHUX Bepcisax nporpamHoro 3abesne-
YeHHd Taka Baga Oyae BigcyTHbOW. Ane He-
Ma€e CyMHIiBY B TOMY, LLO OTPMMaHi AaHi Bia-
noBigalTb TpeHgaM 3MiH iHTEHCUMBHOCTI Ta
TpuBanocTi yaapis. [1po agekBaTHICTb AaHUX
TeH304aTuuKIB cBigvaTb aygiodannu, cdop-
MoBaHi LMS-aHarnizamopom.

OTpumaHi paHi ceig4aTb nNpo ynopsaaky-
BaHHA ygapiB no membpaHi GapabaHa 3a
MEeBHOID CXEMOK AMHaMIYHOIO PO3rOpTaHHS,
KynbMiHaUis AKoro npunagae Ha 3akiHYeHHs
KOXHOI YacTuHM TaHuto. Lls cxema € 6inbLu-
MEHLL MOCTINHOK ANst KOXXHOMo 3 BUKOHAaBLIIB.
lpadikn iHTEHCMBHOCTI yaapis cBigyaTb, LLO
ANsA 4-4BEpPTHOrO MY3MYHOIO TaKTy HarpaBaH-
HA «YKpaiHCbKMA ronak» npuTtamaHHa iHwa
iepapxisi HaronoLWeHOCTi YeTBEPTEN, aHiX Le
NPUMHATO B aKkafeMivHii My3uui (3 CUMbHUM
aKLEHTOM Ha Hancnablwin B akagemidyHomy
TakTi 4-1 4BepTi).

PisHomaHITHI 3a TpuBanicTio ygapw, ski 3a-
CTOCOBYIOTbCS Nig Yac rpu (KOpoTKi Ta QoBri),
cnpusAloTb BiNbLUii BUPA3HOCTI BUKOHAHHA 1
LWMPOKIA OWMHAMIYHIA aMnniTy4i BMKOHAHHA,
i HaBMakn, OAHOMaHITHICTb IXHbOI TPMBANOCTI
3MeHLWye ANHaMiYHy amnniTyay BUKOHAHHS i
MNOro BMpasHiCThb.

ICHYBaHHSA MNOPOriB CAPUUAHATTA MEHLUUX,
HiXK 3adpikcoBaHO B OOCHIOKEHHAX CITyXOBO-
ro CNpUNHATTS EKBITOHOBMX MOCNiIAOBHOCTEN
3BYKiB, CBigYUTb NPO Te, WO MY3UKaHT Y MO-
MEHT BWKOHaHHS nepebyBae B CTaHi po3Lwin-
PEHHS i CMOBINbHEHHS Yacy.

CnocTtepiraetbCa  ABULLE  CUHKPETU3MY
TpuBanocTi YacoBoro npomixky (/0l) Ta iHTeH-
CUBHOCTI yaapy npu nepexogax Bif KOPOTKMX
TpuBanocTen A0 OOBIMX — Y UMX BUNAAKax
posrun /O] ctabinbHO € NPOMNOPLiAHO rONOCHI-
LIMM 3a KOPOTKUIN. Take X aBuLle BigMIYaETb-
cq i Ans 4Yacosux iHTepBani., siKi Npy HoTauil
No3Ha4yarTbCA O4HAKOBMMW HOTHUMMK TpuUBa-
NnocTaAMMU, KOmnn 30inbLUeHHS abo 3MEHLUEHHS
iHTEHCMBHOCTI yaapy BiANOBIOHO NO3HAYaETb-
Cs1 HA HEe3Ha4YHOMY 306inbLUEHHI 200 3MEHLLEH-
Hi YacoBOro NPOMIXKKY 40 HaHeCeHHS HacTyn-
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HOro yaapy, Wwo 30e6inbloro npuTamMmaHHo rpi
BTOPWHHOIO BMKOHABLS.

3 iHworo 60Ky, cnocTtepiraeTbCca sBuLlE
pPO3MEXOBYBaHHS AMHaAMIYHOI Ta 4acoBol
NOriku po3ropTaHHs HarpaBaHHS W iCHyBaH-
HA napanenbHO ABOX CUCTEM, O4Ha 3 SKUX
noe’si3aHa 3 iIHTEHCUBHICTIO yaapiB, a gpyra —
i3 TXHbOIO TPUBANICTIO, LLIO NepeBaXHO Bnac-
TMBO pi aBTEHTUYHOIO My3MKaHTa.

MpumiTkK

1 OpHakoBWX NO BUCOTI, TPUBANOCTI Ta iIHTEHCUBHOCTI.

2 BTOPUHHUMW BUKOHABLSMUW HA3MBaOTbCA My3UKaH-
TW, SIKi BIOPOAXYIOTb B YMOBaX MiCTa CiflbCbKy MY3WUKY,
nepeBa)kHO MOCHYTOBYOYMCh ayaio3anucamu CiflbCbKUX
MY3UKaHTIB | BracHol OnbKIOpHO-eKCneamLiiHo
NPaKTUKOIO.

Ixepena Ta nitepatypa

3 B. [JaBnaeHko cynpoBOAKyBaB Py Ha BiEeHCbKil
ABopaHi rapmoHi Inni ®etucosa, A. JleB4eHko — rpy
Ha oigeni npodecinHoro MysmkaHTa-nonictunicrta Mu-
xanna Kavanosa.

4 MoyyTn Ui BUKOHAHHS MOXHa 3a MNOCUMAHHSM:
https://www.youtube.com/watch?v=HCwj8TsqibQ.

5> Ha ocHOBI gaHuX gartyvka, po3TalluOBaHOro 3ropu
mMembpaHu.

8 Nna 3anucie 25.11.2016 ta 02.12.2016 uewn iHTep-
Ban crtaHoBuB 6nn3bko 0,02 c, Wo BiANoBigano yacto-
Ti membpann y 50 Ny. Ang sanucis 08.06.2017, yepes
BOSIOFCTb NPUMILLEHHS | 3HWKEHHSI HaTsKKM MeMbpaHu,
uen iHtepsan 6ys 6nukuni go 0,03 c.

7 10l — ue YacoBuit iHTepBarn Mix No4aTKOM CUrHarniB,
y AaHOMY BUMaAKy — MK HAGHECEHHSIM yaapiB.

8 Y ubOMY TaKTi BUKOHaBeLb rpae pUTMIdHY dirypy,
sika Mae€ iHLe rpynyBaHHA BOCbMWX TPMBANOCTEW, HiXK B
iHLIMX TakTaX. FAKLLO CKpi3b BOHWU rPYnyoTbCA MO ABi, TO B
OCTaHHBbOMY TaKTi KOXKHOI i3 YaCTWMH BMKOHaBELb IPYmye ix
no Tpu — 3 BiCiMKK + 3 BiCiMkM + 1 uBepTb (abo 2 BiCiMKHN).
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SUMMARY

The article is dedicated to the description of the process and results of measuring of a strain
of membrane of the drum with plates by strain gage in the context of musical execution in tra-
ditional Ukrainian dance Ukrainian Hopak tune in the authentic and secondary performances
(https://www.youtube.com/watch?v=HCwj8TsqibQ). The main purpose of the investigation is
to study the way the drum-players from various musical surroundings (authentic rural and
secondary city), experience and age (authentic player was born in 1950, secondary revivalist
one —in 1991) work with duration and intensity of stick blows during the musical execution. The
drummers have used one and the same drum, connected to LMS SCADAS Mobile broad-band
eight-channel system (Belgium). Authentic performer has played with the diatonic accordion
accompaniment, the revivalist one has played with fiddle accompaniment. Both musicians (ac-
cordion player and fiddle player) have been the secondary city performers of traditional dance
music.

Previous studies on the listener’s perception of the duration and intensity of tones in the
equitone sequences have shown that the intensity of the tones affects the perception of tone
duration [20; 21; 24]. Furthermore, the duration can influence on the subjective perception of
the tones accentuation. Loudness and duration can compete in the listener’s mind for the de-
termination of tones accentuation [18]. The perception of the tones duration and intension is
true mainly in most cases when the tones intensity and time are changed in one direction [22].

Many works are dedicated to the real duration of rhythm units during the musical execution
[4; 6; 8; 9; 10; 11; 12; 13; 16; 17; 19], but the issue of the connection between the duration
and intensity has not been investigated yet. The absence of real mechanisms to measure the
sound loudness, which the musical performer hears is considered as the main problem in this
field. Audio records, which are the main object of the research, do not provide real information
about loudness. One should never forget that microphones record only air fluctuation. The
strength of recorded waves depends on the distance to the microphone; minimum of sound
pressing, that can be captured and the maximum of sound pressing, that microphone can re-
cord without compression, depends on the sensitiveness and dynamic range of microphone
and so on.

The method we have used implies recording of changing patterns of drum’s membrane
strain with the help of LMS SCADAS Mobile system and analyzing them on PC with LMS Test.
Xpress (3B version) software. The absence of a sound signal is the peculiarity of this method.
LMS Test.Xpress software is creating Excel tabs with data about the power of strain in different
moments. This software is peculiar for its necessity to download fragments not longer, than
20 s.

The process of searching for the moment of dealing a blow in this tab is quite simple. We
have used data with precision to the third symbol after the comma for the duration. The dura-
tion of 8-th note values is around 0,2 s, the duration of 4-th note values is around 0,4 s.

The graphs of duration and intensity of beats are created manually in Origin software, based
on the collected data.

Consequently, we can observe (pic. 1, 3 and 4) that both drum-players use the intensity
increase during four measures with meter 4/4 (which comprises one part of tune; the hierarchy
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of accents here differs from the classical music — the strongest note here is the fourth 4-th). Au-
thentic village player (pic. 4) starts to grow the intensity faster, than the secondary city player
(pic. 1 and 3), also he reaches a high point of intensity faster, than revivalist player. City player
also increases intensity during the fourth measure, whereas authentic player keeps high level
of intensity for main blows of forth measure (in this measure he plays mainly rhythm 3+3+2 (in
8-th) and accents each first 8-th of each segment). Different approach to the wave of intensity
structure can generate the lower level of beat intensity (compared to an authentic player), that
city player has (compare, for example, pic. 1 (revivalist player) and pic. 2 (authentic player)).
Also it can be a result of using mainly the 4-th notes during the execution. It can be observed
(pic. 3), when the city drummer uses two 8-th notes, the intensity of the next 4-th note is in-
creased rapidly and looks similar to the one by authentic drummer (pic. 2, 4 and 5) — the 8-th
notes have become a spring-board for high intensity of the 4-th note.

In authentic drummer’s performance, we can note that the intensity of beat usage is a way
to keep or create (because authentic drummer doesn’t know notes and doesn’t count the
length of the long beat by short beats) duration of long beats — the intensity and duration of
long beat (4-th), that appears after short beats (8-th), mainly grow up proportionally to each
other (pic. 5). These occasions have good correlation with results of H. Tekman experiments,
which have shown that classification [by listeners. — I. F.] should be easier if intensity accents
are paired with timing accent [22, p. 184]. Therefore, in these cases, syncretism of duration
and intensity for authentic player can be discussed.

But in patterns, also performed by the authentic drummer, in each fourth measure where
there is a rhythmical group 3+3+2, we can find cases, when the intensity and duration diverge
to different sides — intensity increases but duration decreases. These phenomena we find for
fourth 8-th (first 8-th of second «3»). For this 8-th the drummer does a strong accent all the
time, so the graph of intensity of this rhythmical group resembles a crown shape every time
(pic. 6). But duration of this 8-th is mostly less than the duration of the third and the fifth 8-th or
decreases a little, which means that the performer is able to divide perception of duration from
perception of intensity.

The divergence between the intensity and duration can be also found in patterns, when the
highest point of intensity follows the high point of duration (pic. 7).

For the authentic drummer, the number of beats, in which the intensity and duration diverge,
predominates over the number of beats, in which the intensity and duration varies in a corre-
lated manner. As for the revivalist drummer, the opposite situation can be observed. It can be
assumed that the interaction between the intensity and duration of notes (not only blows) dur-
ing the musical performance influences on our perception of the character of music. Execution
by authentic drummer sounded more energetic.

Hence, it can be affirmed, that H. Tekman’s conclusion, that time and intensity accents are
not processed by completely independent channels [22, p. 181] is relevant for listeners, but it
may work in another rules of perception for music performers, because the best of them can
process information from duration channel and intensity channel separately. It can be affirmed,
that throughout musical performance, the performers have another, slower feeling of time,
similar to the one people have in the moments of danger.

Using LMS SCADAS Mobile system for the investigation of rhythm in live performances with
different kinds of drums is the best way for this moment and gives a lot of information about
interaction between intensity and duration of beats.

Keywords: intensity, duration, LMS-analyzer, strain gage measurement, musical execu-
tion, music perception.
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