2.Bo3MOXKHOCTh pacmmpeHusi Habopa uHTepdeiicoB 0e3 TI100ambHbIX
M3MEHEHHUH YCTPOMCTBA;

Takum oOpazom, paspaboTaHHbIN MpeodpazoBarens uHTEpPeiica USB-
SPI mo3Bomsier co3marh CBSI3b MEXKIY MEPCOHATBHBIM KOMIIBIOTEPOM U
MUKPOTIPOIIECCOPHBIMU YCTpoCcTBaMH. Takxke, B IEPCIEKTUBE TIAHUPYETCS
nepeqava JaHHBIX Ha Oombmme paccrosHUS (1o 50 MeTpoB) myTéM
nobaeiienust  mpeodpasosarenst  SPI-Ethernet. 3Drto  oOycnoieHO
HEOOXOJMMOCTBIO  TPOBOAWTh  KOHTPOJb  HMCCIEAYEeMOro  OOBEKTa
(MUKpOCXEMBI) BO BpeMsl UCTIBITAaHUH (00ydeHus) O€3 U3MEHEHUs peKuMa
paboThl (10cTaBKa 00BEKTAa K M3MEPUTEITHPHOMY KOMILIEKCY C OTKIFOYCHHEM
Y TIOCJICIYIOIIMM ITOIKITIOUCHUEM
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Onnolt U3 mpoOJieM B Hallle BpeMsl, SIBJISCTCS MOAACPKAaHUE XOPOIIETro
YPOBHSI 3JI0POBb U PpabOTOCIOCOOHOCTH oOpraHu3Ma. MMeHHO Xoporliee
3I0pPOBbE OpraHu3Ma M MpaBUIbHOE (PYHKIIMOHUPOBAHHUE BCEX €r0 CUCTEM, B
MEPBYIO OUepe/lb, BIMIET Ha KAYECTBO KU3HU U OJjaromnoiydus yenoneka. 1o
3TOM MPHUYMHE, INEPBOOUYEPEIHON 3aJadyei BO MHOIHUX CTpaHax SBISIETCA
perieHrue TpoOieM 3apaBOOXpaHEHUST W pa3padoTKa HOBBIX CIOCOOOB
JICYCHUS ¥ TUarHOCTUPOBAHUS CYIIECTBYIONINX 3a00JI€BaHU U TTATOJIOTHIA.

JInss mpUHATUA JOEUCTBUTENBHBIX CBEICHUM O COCTOSIHUM OpPraHu3Ma
4yeloBeKka ~ TpeOyeTcs  COBOKYMHBIM — TOAXOM K aHAIW3y  €ro
MOP(POPYHKITMOHAIBHBIX OCOOEHHOCTEH, C WCIOJIb30BAHUEM HOBEHIIIHMX
croco6oB uccienoBanusa. Mcxoas u3 3toro, 0co60¢ BHUMAHHE BBI3BIBACT
MeToj AekTpomuorpaduueckoro (OMI') aHanu3a ajanTaiMOHHBIX OT3bIBOB
HEPBHO-MBIIIIEYHON KOMILJIEKCa P padOTe Ha MBIIIIIBI TEJIa YeIOBEKa.



Onexkrpomuorpadus MO3BOJSECT PETUCTPUPOBATH AKTUBHOCTH MBIIIII 110
CpeACTBaM  DBJEKTPUUECKUX  TMOTCHI[MAJIOB  MBIIMIEYHOW  AKTUBHOCTH,
MOSBIISIIONIUXCS B CKEJIETHBIX MBIMIIAX TaludeHTa. TakuMm o0pa3om, ¢
MTOMOILBIO aneKTpoMuorpadum MBI MOXEM JUarHOCTUPOBATH
byHKIIMOHATBHBIE cOOM B cucTteMe ABwxkeHUs. [Ipubop, 3amuceiBarommit
rpadguyeckoe  mpeoOpa3oBaHHWE — MOTEHIMAla  3JCKTPUUECKOTO  IOJIA
CKEJIETHBIX MBIIII Ha3bIBaeTCs 3yekTpomuorpad. lcnonb3yeMblit B Hale
BpeMsi aJiiekTpomuorpad (muorpad) sBISETCS anmnapaTHO-MPOTPAMMHBIM
uHTEpQeiicoM, B KOTOPOM amnmnaparypa HUCIOJIHSIET poJib B3aUMOACHCTBUS C
NAlMEHTOM, a TMPOTrPpaMMHBIE CpPEJICTBA HYXHBI  JUIsl OCYILECTBIICHUS
QITOPUTMOB  YCOBEPILIEHCTBOBAHUS CHUTHANlA, €ro MpEJCTaBICHUS U
BBITIOJIHEHUS CEPBUCHBIX (DYHKIMM, HEOOXOAUMBIX I YCBOCHHUS H
skcniepumenTta. Ilpu pazpaborke OMI  pgaTyMika CTOUT  YYUTHIBATH
CIEAYIOIINE OCOOCHHOCTH:

o [lo cpaBHEHUIO C OpPYrUMU 3IEKTPOPHUINOIOTHUECKUMU MPUOOpaMu-
BBICOKAs 10JI0CA TPOITYCKAHMS 10 aHAJIOTOBOMY KaHaIy.

« O0OecrieueHUE OJHOBPEMEHHOIO OTOOPaKEHUS JaHHBIX MO 4-M
KaHaJIaM C YKa3aHHOW YaCTOTON AUCKPETU3ALIUH.

o OTHOBPEMEHHOE C BBIBOJOM CHUTHaJa KOHTPOJISI HECKOJbKUMU TUIIAMHU
CTUMYJISITOPOB.

o [I[puMeHeHrE TOJIBKO BBICOKOPA3PSAIHBIX (PUIBTPOB HUKHUX H
BEPXHMX YAaCTOT [IJII TEHEPUPOBAHUS HEOOXOJAMMOW YACTOTHOM MOJIOCHI
NPOIYCKAaHUs, a TaKkKe PEKEKTOPHBIX (UIBTPOB I  MOJABICHUS
3ariylieHus: IOMEXU;

o [lapannensHoe ¢ OTOOpaKEHMEM CHUTHAja 3BYKOBOE TMPUKPHITHE
3aIMChIBAIOIIEN DIEKTPOMUOTPAMMBIL. [ 1]

JlaHHBIE XapaKTEPUCTUKHU HAKJIAJBIBAIOT OMPEACIICHHBIC 3ampoChl K
pazpabotke OMI' ngaTumka, KOTOpble OYIyT PacCMOTPEHBI Jajiee, BHayaje
MIPUMEHUTENBHO K TPeOyeMbIM BO3MOKHOCTSIM, a 3aT€EM U KO BCEU cucreme
B 11e510M. [1]

beut cnpoexktupoBan OMI' natunk Ha OCHOBE MHUKPOKOHTpOJUIEpA
Muscule Sensor V3. Dnekrpuueckue MOTEHIMAIbl MBIIIEYHONH aKTUBHOCTH
PETUCTPUPYIOTCS CIIEIUATbHBIMU HAKOKHBIMH 3JIEKTpoJaMu. [lanee, curHan
MmocTymaeT Ha MHUKpokoHTpoiutlep Muscule Sensor V3. JlanHbIi
MUKPOKOHTPOJUIEp (DUIBTPYET, BBHIIPSAMIISECT U CTIIAXUBACT AJICKTPUUECCKUIN
MOTEHITUAN ¢ MBI yesmoBeka. [locie, curnan mocrymnaer Ha maty Arduino
Uno R3 ¢ nomoiibio KOTOpo# MoydeHHbIN curHai nepenaercs Ha [IK. [Ins
najapHenme o0pabotkm u  ucciaegoBanuii Ha IIK  Obputo  HammcaHo
IpOrpaMMHOE 0OECTICUCHHE.
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Pucynok 1 — OMI" gatumk Ha ocHOBe MUKpOoKoHTposutepa Muscule Sensor V3

Pa3paboTaHHbIll JaTYUK MOKET MPUMEHATHCS B Pa3IMYHBIX OC(epax: B
NCUXO(QU3UOJIOTUM Ui  M3YyYEHHUsT BO3PACTHBIX 3aKOHOMEpPHOCTEH; B
MEIUILMHE JJI1 AUArHOCTUKHU MOPAKEHUN NepupepruuecKoll U IEeHTPATbHON
HEpPBHOM cuCTEeMbl; B (U3MOJOTUM TpyAa MW CIOPTAa; NPU HU3YYEHUU
JBUTATENIbHOW (DYHKIIMU KUBOTHBIX U YEJIOBEKA; B MCCIEIOBAHUAX BbICHIEH
HEPBHOM [NIE€SITEIbHOCTU; B HWHXEHEPHOW IMICHUXOJIOTMHM (Hampumep, Mpu
MCCJIEIOBAaHUM YTOMJICHUS], BBIPAOOTKM JBUTATEIBLHOTO HABbIKA); JUIsl OLIEHKU
IIpU BOCCTAHOBJICHUM HAPYIICHHOW JBUTATENIbHOW (PYHKIMU B OPTONEIUU U
POTE3UPOBAHUU. [2 ]

JlanbHeime 1enpio paboThl OyayT TeCTUpoBaHHME W oTianka OMI
JaT4YMKA, MPOBEIACHUE HCCIEAOBAHUN SJEKTPUUYECKHUX MMOTEHLUMAJIOB MBIIIL]
JIIOAEY U aHAJIU3 TAHHBIX.
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