MIHICTEPCTBO OCBITU I HAVKU YKPATHU
TEPHOITJILCHbKU HAILIIOHAJILHUM TEXHIYHUI YHIBEPCUTET
IMEHI IBAHA ITVJIYOA
®AKVYJIBTET IMPUKJIAJHUX IHOOPMALIMHUX TEXHOJIOTTIA TA
EJIEKTPOIHXKEHEPII
KA®E/IPA BIOTEXHIYHUX CUCTEM

BIMUYK POMAH MUKOJIAMOBUY

YK 611.73:611.83.519.23

YAOCKOHAJIEHHA METO/1IB OINIHIOBAHHA CTATUCTHUK
EJEKTPOMIOCHUI'HAJY Y KOMIPIOTEPHUX MIOT'PA®IYHUX
CUCTEMAX

163 «bioMenuuHa iHXEHEP1sDH»

ABropedepar

JUIIOMHOI poOOTH Ha 3400yTTSI OCBITHBOTO CTYIICHSI «MaricTp»

TepHoniib
2018
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Poboty Bukonano Ha kadeapi OIOTEXHIYHMX CHUCTEM TepHOMUIBCHKOTO
HaIllOHAJIBHOTO TEXHIYHOTO YHiBepcuteTy iMeH1 IBana Ilymios MinicTepcTBa ocBiTH
1 HayKu YKpaiHu

KepiBHuk poooru: KaHIUJAT TEXHIYHUX HAYK, TOIEHT,

TOTIeHT Kadeapu 010TEXHIYHUX CUCTEM
Hlagpina I'annna MuxaiijiiBHa,

TepHOMINBCHKUHN HaAllIOHAJIBHUIN TEXHIYHUN YHIBEPCUTET
iMeHi IBana Ilymros,

PeleH3eHT: KaHIUAAT TEXHIYHUX HaYK,
3aBiyBau Kadeapu pajaioTeXHIYHUX CUCTEM
Ayneunb Bacuib JIroooMmupoBuY,

TepHONUIbCHKUH HAIIOHAIBHUM TEXHIYHUN YHIBEPCUTET
imen1 [Bana [lymros

3axucT Bindyaerbes 22 mortoro 2017 p. o 10%° roxuni Ha 3acinanni exzaMeHaniifHoi
koMicii No22 y TepHONUIbChbKOMY HalllOHATHLHOMY TEXHIYHOMY YHIBEpPCHUTETI iMeH1 [BaHa

[Tymros 3a agpecoro: 46001, m. TepHomins, Byn. TexkctunbHa, 28, HaBYanbHUN KOpIryc Ne9,
ayn. 9-507.
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SAT'AJIBHA XAPAKTEPUCTHUKA POBOTHU

AkTyajabHicTb Temu. Ha croroanimmHiii nexs enekrpomiorpadiune (EMI)
JIOCHDKEHHS. € TPOBIIHUM HEIHBa3iMHUM METOJOM  OIIHIOBAHHS CTPYKTYPHO-
(YHKITIOHaJTLHOTO CTaHy M's131B Ta JIIarHOCTUKU HEPBOBO-M'I30BUX 3aXBOPIOBAHb.

Enextpomiorpadis (Mio — Mm'si3u 1 rpado — munry) Oa3yeTbCs Ha JOCITITHKEHHI
OloeneKTpUYHUX MOoTeHIIaliB — enekrpomiocurHainiB (EMC), 110 BUHUKAIOTh B CKEJIETHUX
M’si3aX JIIOJIMHU TIpU TIOPYIICHHI M'S30BUX BOJOKOH, 30KpeMa iX HEPBOBO-M S30BOi
AKTUBHOCTI.

Enextpomiorpadiro sk METOJI MIarHOCTUKA B MEAMIIMHI 3aCTOCOBYIOTH JIJIS
BUSIBJICHHS PIBHS YpPaXK€HHsI HEPBOBO-M'SI30BOTO amaparty (3 orjisaay Ha (yHKIIIOHAIBHY 1
CTPYKTYpHY Oy/J0BY HEPBOBO-M'S30BOI CUCTEMHM), BU3HAUCHHS MICILS Ypa)K€HHS M'SI3IB 1
HEpBIB, BHU3HAYCHHS  IIOIIMPEHOCTI  mporecy  (JOKaabHUM, TMOMIUPEHUNH  abo
reHepali30BaHMil), BU3HAYEHHS XapakTepy YpaKeHHs (aKCOHaJbHE, JEMIEIIHI3yI0Ye,
3MIIIIaHE).

OkpiM yTOYHEHHSI TEPBUHHOIO XapakTepy VIIKOIKEHHA M S31B, OJHUM 13
rojioBHUM 3aBAaHHsM EMI' gocnipkeHHs € — OL[IHIOBaHHS CTPYKTYPHO-(YHKI10HATBHOTO
CTaHy CKEJIETHHUX M S31B Ta aKTUBHOCTI MIOJAMCTPO(PIYHOrO MPOILECY HUISIXOM BUBYEHHS
cnoHTaHHOi akTuBHOCTI (CA), mapameTpiB noteHiaimiB pyxosux oauHuup (I1PO), EMI'
MaKCUMAQJIbHOTO CKOPOYEHHS Ta TOPIBHSAHHS IUX [OKA3HUKIB 3 KJIIHIYHUM JTaHUMHU.
BaxxnmuBuM 1 o1iapHUM € Bu3HaueHHS EMIT mokasHUKIB, SKI MIATBEPIKYIOTh KIIHIYHI
JlaH1 CTOCOBHO MOKa3aHb YW MPOTUIOKA3aHb JI0 ONIEPATUBHOTO BTPYYAHHS, B TOMY YHUCII 3
BUKOPUCTAHHSAM CKEJIETHUX M 531B. 3 TEOPETHYHUX TO3UIINA 3pO3yMijo, M0 MpHU
nokazHukax EMI-mociimpkenHs, sKi CBiA4aTh NPO 3HWKEHY (QYHKINIO M A31B, iX
BUKOPHUCTAHHS B ONIEPATUBHOMY BTPYYaHHI HEMOKJIUBE.

Po3ymiHHS Ta TpakTyBaHHS pe3yabTaTiB Oyab-sikoro EMIT mociimkeHHs JIeXuTh y
IJIOIIMHI BUBYEHHS MapaMeTpiB MOTEHI[IaliB PyXOBOi OJUHUII, SIKA CKJIATAEThCS 13
anb(pa-MOTOHEHPOHY, HOT0 aKCOHY 3 MHOXHMHHUMH TEPMIHATBHUMH PO3TaTyKCHHSIMH,
HEPBOBO-M'SI30BOr'0 CiHAICa Ta CyKYMHOCTI M'SI30BUX BOJIOKOH, 1110 IHHEPBYIOTHCS JTaHUM
MOTOHEHMPOHOM. (OCHOBHUM  €JlEKTPO(DI310JIOTIYHUM TMPOSBOM AKTHUBHOCTI PYXOBOIi
OJIMHUII € TOTEHIlIAJ, 10 (POPMYETHCS yciMa M'SI30BUMHU BOJIOKHAMHU, SIKI BXOJSTH JIO il
ckiaay. Lleit moTeHmiaa npuitHATO HA3UBATH MOTEHIIaoM pyxoBoi ogunwuii (ITPO) [1-3].
Ho napamertpis ITPO BigHOCATH TpUBAJICTh, aMILTITYly Ta Gopmy noTeHmiany. Came ix
aHaJIi3 € OCHOBOIO JIOCII/KEHHS CTaHy PYXOBO1 OJIMHHMIII.

[lepeayMoBoOIO JJ1si IPOBEACHHS €JIEKTPOMIOrpadiqyHOro JAOCTIKEHHS € HasBHICTD
MOTY>KHOTO apceHaly MEIUKO-AIarHOCTUYHOI TeXHIKM. Ha pHHKY MeIMYHOI TeXHIKU
HasBHUE mupokuit ciektp KMC, 30kpema Meaukop MG-440, Neuropack MEB-9404K,
M-TEST (maykoBo-BupoOHMYe mignpuemctBo DX-Cucremu, VYikpaina, Xapkis),
Agilent/HP 1510A (I"apniena, Texac, CIIIA) Ta inmi.

Komm’rorepna  wmiorpadiuna cucrema (KMC)  yMOXIUBIIOE — HPOUEAYPY
BUMIPIOBaHHS Ta OIliHIOBaHHs BiactuBocTel (cratuctuk) EMC. B ocHoBi ycix KMC €
MatemaTuuHa Moaenb EMC, sika B CBOIO Uepry BU3HAUYAE CTPYKTYPY METOIB OIIHFOBAHHS
CTAaTUCTHUK JOCIIKYBAaHUX CUTHAJIB K MTOKa3HUKIB CTaHy HEPBOBO-M S30BOi CHCTEMH.

3a pe3ynbTaTamMy MPOBEACHOTO aHaIi3y BCTAHOBJICHO, IO BiIOMI MaTeMaTH4YHI
mozeni EMC 0a3yioTbes Ha 1eTepMIHOBAHOMY Ta CTOXaCTUYHOMY MiIX0/1aX.


http://www.delrus.com.ua/cat/funktsionalnayad/oborudovanie8/elektromiografi/meb9404k.html
http://dx-sys.pulscen.ru/
http://www.8a.ru/firms/f1454.php
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HetepminoBani moneni EMC 3a cTpykTyporo mpocTin, ajie BOHH HE BPaxOBYIOTh
npUTaMaHHy MIOCHUTHATY BJIACTUBICTh BHUIIQJKOBOCTI, SIKa 3yMOBJIEHa MHPUPOAOI0 HOro
OPOI>KEHHS.

Croxactuuni mozeni EMC y Bumisiai CTalioHapHOTO BHITAJIKOBOTO IPOIIECY €
HaNOUIbII TomupeHuM sipoM cydacHux KMC. Pe3ynbraroM MeTOJIB OIlIHIOBaHHS IpU
TaKoOMy IMIJIXOA1 € MaTeMaTU4yHEe CIIOIBaHHS, NUCHIEPCis, KOpeysiiiHa (QyHKIIis, CIEKTp
aMILUTITYIHUA Ta crekTp mnoTyxHocTi. [IpoTte icHyroui ctoxactuuni moneni EMC He
BpPaxoBYIOTh Y CBOIM CTPYKTypl BIACTHBICTh MOBTOPIOBAHOCTI (IIUKIIYHOCTI), 3yMOBIICHY
[AKJIIYHAMA TIPOIIECAMH B OPTaHi3Mi JIOJWHU (AWXaHHS, CEPIEOUTTS TOIIO) SK €IWHIN
CUCTEMI.

OT1xe, 0OIpyHTYBaHHs ajekBaTHOI MateMaTnuuHoi Mojaesni EMC ta ygockoHaeHHs
METO/IiB OILIIHIOBAHHS MOT0 CTaTUCTUK JIJI1 KOMIT IOTEPHUX MiorpadiuHUX CHCTEM 3 METOIO
PO3LIMPEHHS] MOKJIMBOCTEH CBOEYACHOI JIIaTHOCTUKU 3aXBOPIOBAHb HEPBOBOi-M’SI30BOT
CUCTEMHU JIFOJUHU € aKTYaJbHOIO HAyKOBOIO 33/1a4€l0.

Merta i 3agaui pociigkeHHsi. MeTor0 JOCTiIXKEHHSI € YAOCKOHAJIEHHS METO/IIB
OIIHIOBAHHSI CTaTUCTUK €JIEKTPOMIOCUTHATy Ha 0a3l aJeKBaTHOI MaTeMaTU4YHOI MOJEl
TUTSL KOMIT' FOTEPHUX MIOTpa(iuHUX CUCTEM.

JloCcsiITHEHHS 11i€1 METU BUMAarae po3B’si3aHHs TaKUX 3a]1a4:

1. IlpoBecTn aHami3 BIJOMHUX MAaTeMaTUYHUX MOJEJCH Ta METO/IB OI[IHIOBAHHS
CTaTUCTHUK €JIEKTPOMIOCUTHAIB ISl OOIPYHTYBaHHS HAIIPSIMKY HayKOBOTO JOCII1KEHHS.

2. IloOynyBaTu MaTeMaTH4HY MOJEJb €IEKTPOMIOCUTHANY, SIKa BPaxOBYE y CBOii
CTPYKTYpl HO€JHAHHS BJIACTUBOCTEW NEPIOAMYHOCTI 13 BUMAAKOBICTIO, U PO3B’SI3aHHS
3aJ1a4 CBOE€YACHOTO BUSBJICHHS 3MiH Y (YHKIIOHYBaHHI EpUPEPUIHOT HEPBOBOT CUCTEMH.

3. YIOCKOHQJIUTH BIJOMI METOJAU LUIAXOM OOIPYHTYBAaHHS HOBOI'O CTaTUCTHUYHOTO
METO/y OLIHIOBaHHS CTATUCTUK €JIEKTPOMIOCUTHAILY 3 METOIO PO3IIUPEHHS MOXKIUBOCTEN
KOMIT IOTEpHUX MiorpadiyHUX CHCTEM.

4. Po3poOutn mporpamHe 3abe3meueHHs I aBTOMATH30BAHMX KOMII FOTEPHUX
eJIeKTPOMIOrpadiB 3 METOIO IIATHOCTUKH CTaHy MepuepruyHOi HEPBOBOI CUCTEMHU.

5. TlpoBecTu ekcnepuMeHTalbHI JOCIIIMKEHHS HaJ €JIEKTPOMIOCUTHAJIIB MAIlIEHTIB
CTaHaX HOPMHU Ta MaTOJIOTI.

O06’exT D0CIIZKEHHS: TIPOIEC OI[IHIOBAHHS CTATUCTUK €JIEKTPOMIOCUTHATY

IIpenmer focCaifKeHHsI: MaTeMaTHYHA MOJAENb  EJIEKTPOMIOCHTHATY IS
KOMIT FOTEpHUX MiorpaiyHUX CUCTEM

Meroau nociimkeHHS MOOYy/IOBaHO Ha 0a3i €HEePreTHYHOI Teopii CTOXACTHYHMX
curtaniB (ETCC). Jlnsa nporpaMHoi peanizaiii BUKOPUCTAaHO MaKeT MPUKIAJHUX MPOTpam
MATLAB.

HayxoBa HOBU3HA 0o/iepKaHUX PE3yJIbTATIB.

1. Brnepiie oOrpyHTOBaHO MaTeMaTUYHy MOJENb €IEKTPOMIOCUTHATY Y BUTIISAIL
NEepIOIMYHO KOPEIbOBAHOTO BHUIAJAKOBOIO MPOIECY, IO JAajJ0 3MOrY OJHOYAaCHO
BpaxyBaTH B OJIHIM MaTeMaTWYHINA CTPYKTYpi MEpPIOJAMYHICTh Ta BUNAIKOBICTb, YUM
OiJBULIEHO  1HQOPMATUBHICTH  OLIHIOBAHHS  CTAaTUCTUK  €JIEKTPOMIOCUTHAIY B
KOMIT IOTEpHUX eJIeKTpoMmiorpadax.

2. Brnepie 3acrocoBaHo HOBI B 00JIacTi A1arHOCTUKH CTaHy MepuepudHoOi
HEPBOBOI CHCTEMH HOBI 1H(GOPMATHBHI O3HAKH E€JNEKTPOMIOCUTHANYy, IO HUMH €
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KOpEJAIIiNHI KOMIIOHEHTH, SK1 aJeKBaTHO BIANOBIIAIOTH CTaHy mnepudepruyHOi HEPBOBOI
CUCTEMH.

[IpakTuyHe 3HAYEHHSI OJIEP:KAHUX Pe3YJbTATIB MOJATAE Y TOMY, IIIO PO3pPOOIICHE
mporpamMHe 3a0e3MedYeHHS Ja€ 3MOTYy aBTOMATH30BAaHO OIIHIOBATH €JICKTPOMIOCHTHAIH y
CKJIa/ll KOMIT IOTEPHUX eJIeKTpoMiorpadis.

Anpodanis. BuknageHi B JUIUIOMHIA poOOTI pe3ynbTaTd JOMOBigamvcsa 1
obroBoproBaiucs Ha X BceykpaiHCbKill CTYOEHTCHKIA HAayKOBO-TE€XHIUHIA KOH(MepeHIIil
Ll [pUpOTHNYI Ta TYMaHITapH1 HayKu. AKTyaiabHI nmuTaHHA (25-26 kBiTHS 2017 poky) Ta
XX nHaykoBii KoH(pepeHIii TepHOmiIbCHKOro HalllOHAJILHOTO TEXHIYHOTO YHIBEPCHUTETY
imeHi IBana Ilymros (17-18 tpaBus 2017 poky).

Crpykrypa ta obcsr. J[umiomua poboTa CKIama€eThes 13 BCTYIY, BOCBMHU PO3JIIIIB,
BHUCHOBKY, BHK/IaaeHuX Ha 107 cTopiHKAX, CIIMCKY BUKOPUCTAHUX JKepes 3 72 HA3BH HA 6
cTOpiHKAX, 1oaaTKIB HA 19 cTopiHkax. 3araibHui 00cAT poOOTH CTAHOBHUTD 132 CTOPIHKH.

OCHOBHUMH 3MICT POBOTH

Y BeTynmi OUIIXOM  aHaMi3y BIIOMHX MaTEMaTHUYHUX MOJIEICH Ta METOMIB
OLIIHIOBAHHS EJIEKTPOMIOCUTHANIB C(HOPMOBAHO AaKTyaJIbHICTh POOOTH, METy 1 3ajadl
JOCJIIIKEHHSI, BU3HAYEHO OO0 €KT, MPEAMET 1 METOAM JOCIIKEHHS, MOKa3aHO HAyKOBY
HOBU3HY Ta MPaKTUYHE 3HAYEHHSI OTPUMAHUX PE3YyJbTATiB, PO3KPUTO MUTAHHS arpoOlarlii
pe3yabTaTiB poOOTH Ha KOH(PEPEHITISX.

Y nepmiomy posaiai «Ousin BitoMHX MeTOXiB OHIHIOBAHHSI CTATHCTHK
€JIeKTPOMIOCUTHAJIIBY» TIPOAHATI30BAHO HAYKOBI Tpalll pI3HUX ABTOPIB, MPUCBIYCHI
JOCIIHKYBaHIH MTpoOIeMaTHIIl.

[Tomano Heipodi310I0TriuHI OCHOBH €JIeKTpoMiorpadiyHOr0 METOAY JOCIIIKEHHS,
OCHOBHI TIPUHIIUIIU PEECTpAIlli eJIEKTPOMIOCUTHANIB, a TaK0X BHUJIJICHO 3arajbHi
MPUHIUIN OLIHIOBAHHS €JIEKTPOMIOCUTHAJIB Ta METOJM CHEKTPAIbHOTO OLIHIOBAHHSA. 3
MPUBEJEHUX BUIIE MaTepialy, MOKHA BUAUIMTH OJUH (DaKT Mpo T€, IO HA CHOTOJIHI YCI
METOJ OIIHIOBaHHS €JIEKTPOMIOCUTHAIIB 0a3yloThCsi Ha MaTeMaTU4HIA Mojell
€JIEKTPOMIOCUTHAJTY Y BUTJISIII CTAI[IOHAPHOTO BUMAAKOBOTO mpotecy. [Ipote st Mmoaens €
XMOHOI, TOMY IO €JIEKTPOMIOCUTHAJI XapaKTepPU3YEThCS MEBHOIO MOBTOPIOBAHICTIO Ta
BUMAJKOBICTh, IO CBIIYUTH MPO HASBHICTH MEPIOUYHOT HECTAI[IOHAPHOCTI MPOLECY.
Tomy po3poOjieHHS HOBOI MaTeéMaTH4YHOI MOJEJl Ta METOAIB  OLIHIOBaHHS
€JIEKTPOMIOCUTHAITY, sIKI MalOTh 3MOTY BPaxOBYBaTH y CBOIM CTPYKTYypl NEPIOJUYHICTh Ta
BUIIAIKOBICTh (30KpeMa He CTaI[ilOHAPHICTh) € aKTyaJIbHOI HAYKOBOIO 3a/1a4€HO.

Y npyromy po3aiji «MaTeMaTHYHA MOJe]b €JIeKTPOMIOCHTHAJY» 3 PE3yJIbTaTy
OI[IHIOBAHHS  BJIACTUBOCTEH IMOBIpHICHUX xapaktepuctuk EMC Ta onmcanux
BJIACTUBOCTEH TMEPIOJIMYHO KOPEIbOBAHUX BHIIAJIKOBUX TIPOIECIB BHUILIUBAE, IO
MaTreMaTUyHa MOJENb MPOLIECY TAKOTO KJacy Ja€ 3MOry aJeKBaTHO OMKMCATH CUTHAI, a
caMe BpaxyBaTh IO€JHAHHS BHIIAJIKOBOCTI Ta TMEPIOAUYHOCTI CHUTHAILYy, a TOMY 1
po3pooutu Meton oriHioBaHHSI EMC BUXOs4M 13 CTATUCTUKU TaKUX CUTHAIIB JJIs 3a/1a4
CBOEYACHOI JIarHOCTUKH NepuepruuHOi HEPBOBOI CUCTEMH.

Y tperbomy po3aijai «MeToa OWIHIOBAHHS CTATHCTHK eJIEKTPOMiOCHTHAIY»
OMMCAaHO CTPYKTYpHY CXEMY peecTpalii Ta OI[IHIOBaHHS €JIEKTPOMIOCUTHAIB.
[IpoananizoBano cuHdasznuii Meron ouiHioBanHas EMC sk IIKBII, BubGip skoro
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OOTPYHTOBYETHCS IIBUIKOJIEID Ta IPOCTOTOI peami3amii 1 MiHIMI3aIlI€l0 BXITHUX
napameTpiB. [pyHTYIOUMCh Ha OIepaNisx, sSKi € CKIaJ0BUMH TIPU peaiizalii cuadasHoMy
METOMi, PO3POOJICHO aNropuT™M CHH(GA3HOTO OIIHIOBAHHS EJIEKTPOMIOCUTHANY IS
PO3IIMPEHHS] CBOEYACHOTO J1arHOCTYBaHHS (YHKI[IOHATBHOTO CTaHy nepudepudHoi
HEPBOBOi CHCTEMH 3 METOI0 MOJAIBIIOT0 PO3POOJICHHS MPOrPaMHOTO MOIYJS s
aBTOMATHU30BAHUX KOMIT IOTEpHUX MioTrpadis.

y YeTBEPTOMY po3aiJi «Pe3yabTaTu OI[iHIOBAHHS CTATUCTUK
eJIEKTPOMiOCHTHAJly Ta iX iHTepmperaunis» po3poOJICHO METOA  OLIHIOBaHHS
MaTEMaTUYHOI MOJIENl €JIEKTPOMIOCUTHAIY SIK MEPIOJUYHO KOPEIbOBAHOI'O BHUIIAJIKOBOIO
IpolIecy, SIKW BpaxoBYy€e B cO01 MeXaHi13M (POpMyBaHHs CUTHATY, OE€IHYIOYU BIACTUBICTD
BUITQJIKOBOCTI 13 TOBTOPHICTIO, IO € BIJACTMBUM JJIA JOCIHIDKYBaHMX CHUTHaIIB. 3a
JIOTIOMOT0I0  TIporpamMHoro 3abesmneueHHss Matlab pospobieno mporpamy (puc.l) mus
ABTOMATH30BAHOTO OIIIHIOBAaHHS €JICKTPOMIOCHUTHATIB 13 TpadiuyHO OOOJOHKOK JIJIs
ABTOMATU30BAHUX KOMII FOTEPHUX E€JIEKTPOMIOrpapiyHUX CHCTEM, 33 JOMOMOIOK0 SIKOTO
MOYKHA JIETKO OI[IHIOBATHU JIFOOUM TUI €JIEKTPOMIOCUTHATY (HOpMa YU MATOJIOTIs).

apasempu enexmposocuzHany 12 ] T T T o i

MoTywHicTs, uE:
o
T

Besaims napauerpn

Howmep xomnowesT, k

(HOpM™Ma)

Hacos yianaso cex

MorysHicTs, MB®
T

1 2 3 4 5 6 7 8 9 10
Howmep xomnowenTw, k

(maTosoris)
Puc.1. Pesynbratt po60TH NporpamMu cMH()a3HOTO OLIIHIOBAHHSI €JIEKTPOMIOCUTHAITY
Y BUTJIS/Il YCEPETHEHUX KOPEJSIIIHHUX KOMIIOHEHT
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Ha puc. 1 BuaHO, 110 3HAYEHHS MAKCUMYMIB OI[IHOK YCEPETHEHHX KOPEISIIHHNX
KOMITOHEHT €JIeKTPOMIOCHUTHATY JUIsi HOPMHU Ta TMATOJIOTIi 30CepeKeHl Ha OJHUX 1 THX
caMHX HOMepax, IMMPOTe aMILTITYAHI 3HAYCHHS OLIHOK Pi3HATHCS MiX c00010. ToMy OIIHKH
YCEPEMHCHNX KOPEISIINHUX KOMIIOHCHT € YYTJIWBO-KUIBKICHUMH TIOKa3HUKAMU IIPH
pPO3pI3HEHI PI3HUX CTaHIB mnepudepuyHoi HEPBOBOI CHUCTEMH JIOIWHUA (HOpMA YU
I1aTOJIOTis).

Y waromy po3miai  «ChemiaaibHa 4YacTHHA»  OINKMCAHO  METPOJIOTIYHE
3a0€3MEeUCHHS] MEIUKO-010JI0TIYHUX JOCHDKEHh 3a JIOMIOMOTOK  KOMIT FOTEPHOTO
eleKkTpoMiorpada Ta TPOBEACHO OOIPYHTyBaHHA BuOOpy Matlab sk mporpamHoro
3a0e3reueHHs] sl PO3B’sI3aHHS HAyKOBOI 3a/ladi, a caMe OIIHIOBAaHHS CTaTHUCTHK
€JICKTPOMIOCHUTHATY Ha 0a3l MOJielll Y BUTJISI MEPIOTUYHO KOPEITHOBAHOTO BUIIAKOBOTO
IIPOIIECY

Y mocromy po3aiji «O0rpyHTyBaHHSI eKOHOMIYHOI epeKTHBHOCTI» HA TiACTaBI
BUKOHAHUX PO3PAXYHKIB TA HOPMATUBHUX JAHUX BCTAHOBJICHO, IO ITUTAHOBA KAIBKYJIAIIS
BaApPTOCTI MPOBEACHHS A0CIKeHb 1o Temi ctanoBuTh 40670,89 rpH., a kinpkicHA oriHKA
HAYKOBO-TE€XHIYHA e(EeKTUBHICTh HAYKOBO-JOCIITHOI pPOOOTH, sKa 3IIHCHIOIOTHCS
CKCIIEPTHUM  NUIAXOM 334  JCCATHOQIHHOIO  IIKAJIOK | BH3HAYAETHCS K
cepennboapupmMernune, mo ckiaanae 0,71 Big MakcumanpHOro umciaa 1, a peKoMeHaaii
no pesynpraraM BukoHaHHS HJIP Moxyte Oytu chopmynboBaHi TiCIs PeTEIHHOTO
aHaITI3y OTPUMAHKX PE3YJIbTATIB.

Y cboMoMy po3aiji «OxopoHa mpani Ta 0e3nexka B HAA3BHYAHWHUX CHTYaIisIxX»
chopMyIHLOBAaHO PEKOMEHJallli 10 OXOpPOHM Tpali 3 NUTaHb EJIEKTPOOE3NeKn
00CITyroBYIOYOT0 MEPCOHATY MpPH EKCIUTyaTallli KOMIT IOTepHOI MiorpadivyHOl CHCTEMH,
Oyzne 3abe3reueHo Oe3neuHi YMOBH Mpalll IpH ii eKCIuTyaTarllii i THM caMUM MIHIMI30BaHO
PU3UK YIIKO/KEHHSI TIEPCOHANY EJIEKTPUYHUM CTpyMoM. OmnucaHo 3aXoau OCOOMCTOI
Oe3rekn TepcoHany IIeXiB, J1abopaTopii MO BHUTOTOBJICHHIO EJIEKTPOHHOI MEIMYHOT
amapatypH.

Y BocsMomy po3aijii «ExoJiorisy BCTAHOBIIEHO, IO MPH MPOBEICHHI BUPOOHHYNX
nporeciB MOHTXKY | CKJIQNAHHS KOMIT FOTEpHOI MiorpadiuyHOi CHUCTeMH 3aCTOCOBAHO
TEXHOJIOTIYHI MeToau | 3aco0H, sSKi CTBOPIOIOTH MIHIM&JIBHHMIA BIUIUB HA HABKOJUIIIHE
CEepeIOBHIIIE

VY momarkax HaBeAeHO TeKTH mporpam, po3pooieni as [TK (OC Windows).

BUCHOBKHA

Y  aumuioMHii  poOOTI Marictpa poO3B’sI3aHO  aKTyallbHY HAyKOBY 3ajady
yIOCKOHAJICHHSI METO/IIB OLIHIOBAHHS CTATUCTUK €JIEKTPOMIOCHTHATY Ha 0a3l aJeKBaTHOI
MaTeMaTUYHOT MOJIETI JJIT KOMIT FOTEPHHUX M1OTpadiqHUX CUCTEM.

[Tpu bOMY OTpUMaHO TaKi pe3yJIbTaTH:

1.V pe3ynbrari OIMsAAy 1 OLIHIOBAaHHA BIJIOMHUX MaTEeMaTHYHUX MoOAeen
€JIEKTPOMIOCUTHANIB,  SIKI ~ BUKOPUCTOBYIOTBCS MpPU  MOOYIOBI  KOMIT IOTEPHHUX
MiorpadiuHUX CUCTEM JJIA 1arHOCTUKYU (PYHKIL1OHAJIBLHOTO CTaHy nepudepuyHoi HepBOBOT
cucTeMH, C(POpMYJIbOBAHO OCHOBHI BUMOTH IIOAO IMOOYJOBM MaTE€MaTUYHOI MOJENI
€JIEKTPOMIOCUTHAy: BpaxyBaHHS BHUIAJKOBOCTI Ta TMOBTOPHOCTI (TMEPOITUYHOCTI)
€JIEKTPOMIOCUTHAITY.
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2.00rpyHTOBaHO MaTeMaTUYHY MOJIETb €ICKTPOMIOCUTHATY Y BUTJISIII MEP10IAYHO
KOPEJIbOBAHOTO BMIIaJKOBOTO IMPOIIECY, SIKa Ha BIAMIHY BiJ BIIOMHUX BpPaxOBYE y CBOiif
CTPYKTYpl TIO€AHAHHS CTOXACTHYHOI TMPUPOAM Ta TOBTOPHOCTI (MIEPIOJUYHOCTI)
€IIEKTPOMIOCUTHAITY.

3.Ha 06a3i oOrpyHTOBaHOT MaTEeMaTHYHOI MOJENl Yy BHIJISAL TMEPIOAUYHO
KOPEJIhOBAHOTO BHUMAJAKOBOTO TIPOIECY YIOCKOHAJICHO BIJIOMiI METOAW OIIHIOBAHHS
[UIIXOM 3aCTOCYBAaHHSA CHUH(pA3HMIA METONy ISl OIL[IHIOBAHHS €JIEKTPOMIOCHTHANY, SIKUH
YMOXUIMBHB PO3IIUPEHHS MOXKIMBOCTEH IIOJO OI[iHIOBAaHHA CTaHy MepupepuaHoi
HEPBOBO1 CHCTEMH JIFOIMHH.

4.Ha 6a3i cuH(}pa3zHOrO METOJy OIlIHIOBAaHHS EJIEKTPOMIOCUTHAIIY pPO3p00JIeHO
nporpamMHe 3a0e3nedeHHs B cepefoBmili Matlab nisi aBTOMaTH30BaHUX KOMIT FOTEPHUX
enexkTpoMiorpadiB 3 METOI CBO€YACHOI JIIarHOCTUKH  (DYHKIIIOHAJIBHOTO CTaHy
nepudepuuHOi HEPBOBOI CHCTEMHU.

CIIUCOK OINIYBJIKOBAHUX ABTOPOM ITPAILLb 3A TEMOIO POBOTH

1. Biiuyk P. VY nockoHaneHHS METO/I1B OIIHIOBAHHS CTaTUCTUK
€JIEKTPOMIOCUTHAY Y KOMIT I0TepHUX Miorpadiunux cucremax / biituyk P. // 30ipHuk Te3
X BceykpalHChKO1 CTYJEHTChKOT HAyKOBO-TEXHIYHOI KoHdepeHii ,Ilpuponnudi Ta
rYMaHITapHI HayKu. AKTyalnbHI nuTaHHsa ", 25-26 kBiTHA 2017 poky. — T. : THTY, 2017.
— Tom 1. — C. 261-262. — (Cexuisi: PagioenekTpoHH1 610TE€XHIYHI CUCTEMH).

2. Ocamuyk M. ImiTamiiina mojens enektpokapaiocurnany / M. Ocanuyk, P.
biituyk, M. XBoctiBchkuii / Matepianu XX HaykoBoi koHdpepeniii THTY im. 1. Ilymtos,
17-18 tpaBus 2017 poxy. — T. : THTY, 2017. — C. 133-134. — (ImoBipHicHI MoJei
010 13MYHUX CHUTHAJIIB 1 IMOJIB Ta OOYMCIIOBAJIbHI METOIW 1 3aco0m iX imeHTHdiKamii,
npuiago0yyBaHHS ).

AHOTAIIS

biituyk Poman MukonaiioBud. Y 10CKOHaJIGHHS METOMIB OIIIHIOBAaHHS CTaTHCTHUK
€JIEKTPOMIOCUTHATY Y KOMIT FOTEPHHUX MiorpadiuHux cucteMax. — Pykomnuc.

Jurnmomua pobora marictpa 3a cnemiaiabHicTIO 163 «biomenuyHa 1HXKEHEPis»,
TepHOMITBCHKUI HAIIIOHATILHUN TEXHIYHUNA yHiBepcuTeT iMeH1 IBana [lymiost, TepHorib,
2018.

B pumnmomuHii  poOoTi  MaricTpa  OOIPYHTOBAaHO  MaTeMaTU4yHy  MOJIEb
€JIEKTPOMIOCUTHAJY Y BUTJISIAI IEPIOAMYHO KOPEJIHOBAHOTO BUIIAJKOBOTO MPOIIECY, sIKa Ha
BIJIMIHY BIJl BIJOMUX BPaxOBY€ y CBOIM CTPYKTYpl MO€JHAHHS CTOXAaCTUYHOT MPUPOAU Ta
MOBTOPHOCTI  €JIEKTPOMIOCUTHATY, WLI0 € BJIACTHUBUM JUIsl CHUTHAIIB O10JOTTYHOTO
noxo/keHHs. Ha 06a3i oOrpyHTOBaHOI MaTE€MaTUYHOI MOJEIl y BHUIJISIAl TMEPIOAYHO
KOPEJIhLOBAHOTO BHUIIQJIKOBOTO TPOIECY YAOCKOHAJICHO BIIOMI METOJM OIlIHIOBAHHS
IUISIXOM ~ 3aCTOCYBaHHS ~ CHMH(pA3HOTO  METOAY JUIA  OI[IHIOBaHHS  CTATUCTUK
EJIEKTPOMIOCUTHATY B KOMIT IOTEPHUX MiorpadidyHUX CUCTEMaXx, sIKHUH Ja€ 3MOTY OIIHUTH
MOMJIUBOCTI CBOEYACHOI JIIATHOCTHKW CTaHy TNepu(epruyHoi HEPBOBOI CHCTEMH.
Po3pobieno mporpamHe 3a0esnedeHHs B cepemoBuimi Matlab mias koM roTepHHX
MiorpaiYHIX CUCTEM HA OCHOB1 CHH(A3HOTO METOAY OI[IHIOBaHHS €JIEKTPOMIOCHUTHAITY.
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KimouoBi cnoBa:  EnexTtpomiocurHana, MareMaThyHa MOJENb, MEPIOJAUYHO
KOpEJNhOBAaHWM BUMAJAKOBUN TIpollec, CUH(A3HUN METOJ OIIHIOBAHHS CTAaTHUCTUK,
KOMIT IOTepHa MiorpadiyHa cucTema.

ANNOTATION

Biychuk Roman. Improvement of methods of estimating electromiosignal statistics
in computer miographic systems.

Master's diplom work on specialty 163 «Biomedical Engineering», Ternopil
National Technical University Puly, Ternopil, 2018.

In the thesis of the master the mathematical model of the electromiosignal in the
form of periodically correlating stochastic process is substantiated, which, unlike the
known, takes into account in its structure the combination of steady nature and the
repetition of the electromiosignal, which is characteristic for signals of biological origin.
On the basis of a substantiated mathematical model in the form of a periodically correlated
stochastic process, the known methods of evaluation have been improved by the use of a
common-mode method for the evaluation of electromiosignal statistics in computer
miographic systems, which makes it possible to evaluate the possibilities of timely
diagnosis of the state of the peripheral nervous system. Software developed in the Matlab
environment for computer miographic systems based on the common method of
estimating electromiosignal.

Keywords: Electromiosignal, mathematical model, periodically correlated stochastic
process, in-phase statistical estimation method, computer miographic systems



