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Beenenne

Hapymenus perymsiuuu B cHUCTEME YNpaBICHUS JBUKCHHEM, MPOSIBIISIOIINECS
MOBBIICHHBIM TPEMOPOM WJIM  TPYJHOCTBIO BBHITIOJTHEHUS TPHUBBIYHBIX JIBUKCHHIA,
OOBEIUHSIOT CHUHAPOMOM MapKUHCOHW3MA. [Ipu Kakymiencss MpOCTOTE CHUMITOMATHKHU
CJI0)KHOCTh YCTAQHOBJICHUS JHArHO3a ONpeAessieTcs] MHOTO(aKTOPHOCTHIO MOBPEKIAOIINX
Bo3aciicTBuif[l]. B atom cioydae ocoboe  3HAYCHHE ~ MPHOOPETAIOT  METOJbI
WHCTPYMEHTAJILHOW OLIEHKH MATOJIOTHYECKOTO COCTOSIHUS IICHTPAIBHON HEPBHOW CHUCTEMBI
(IHC). Tpemorpadust (TI') sBisercs BakKHOM ammapaTHO-TIOBEACHUYCCKOW METOIMKOM
uccleoBaHud  (YHKIUMOHAJIBHOIO  COCTOSIHMSI ~ NICUXMYECKOM  JEeATeNIbHOCTH U
WH/IUBHTY ATbHO-TICUXOJIOTUIECKUX OCOOCHHOCTEH JIMYHOCTU. TpeMop — HENpOU3BOJILHBIC
PUTMHYHBIEC TBUKEHHUS KOHEYHOCTEH, rOJIOBBI, SI3bIKA U APYTUX YacTel Teja, BOSHUKAIOIINE
BCJIE/ICTBUE TIOOYEPETHOTO COKPAIICHHUS MBIIII-arOHUCTOB U MBIIII-AHTarOHUCTOB.

AKTYaJIbHOCTH TeMbI

[lomyuenue TpemMoporpaMMbl, HEMOCPEACTBEHHO (PUKCUPYIOIIECH ABUraTENbHbIE
(eHOMEHbI, MOXXET OCYIIECTBIATHCS Kak MPsSMbIM, TaK U KOCBEHHbIM MeToaoM. [lpu
OpsIMOM METOJIE HEMOCPEICTBEHHO PETUCTPUPYETCs (EHOMEH IBUKCHHS, HAmpuMep C
MOMOIUIbIO CUTHAJIA, TIOJTYYaeMOT0 C aKCeIePOMETPUUECKOT0 aTYHKa.

B HacTosiiee BpeMs JOCTOBEPHO OIpENENEHbl MapameTpbl (PU3HOJIOTHUECKOrO U
NaToJIOTMYECKOTO TpeMopa W pa3paboTaHbl aBTOMAaTH3MpoBaHHBbIC cuctembl TI[2,3].
Opnako, curaan TI, kak © OONBIIMHCTBO OHOJOTHYECKUX CHUTHAJIOB SIBJISFOTCS
HECTAllUOHAPHBIMM  KBAa3UTapMOHUYECKHMMH, UYTO  OOYCIIOBJIEHO  CTOXaCTHYECKUM
XapakTepoM ¥ IUKIMYHOCThIO OHOJOTHYECKHX TMporeccoB. HanoxeHne HEeCKOIbKUX
COITyTCTBYIOIUX MPOIECCOB 3aTPYyIHSICT HW3BICYCHHE WH(POPMATHUBHOW YaCTH CHUTHAJIA.
[losToMy akTyanbHBIMU SIBISIFOTCSL 3a/layd, HANpaBiCHHbIE Ha YCOBEPIICHCTBOBAHUE
METOJIOB M CPEJICTB PETUCTPAIUH, 00paOOTKU U aHATN3a TPEMOTPaMM.

eab padoThl

B coBpeMeHHBIX cucTeMax Tpemorpaguu i OLIGHKH [apaMeTpoB Tpemopa
UCTIONIB3YIOT MaTeMaTHUSCKUH ammapar npeooOpasoBanusi dypbe [2], koTopoe, mpu Bcex
CBOUX JIOCTOMHCTBaX, 00JIaJjacT PSIJIOM HEJOCTATKOB (TpeOyeT 3HaHUs CUTHANA B Oy IyIIeM,
OTrpaHUYEHHE YHKCIa TapPMOHHUK CIIEKTpa, Oa3ucHas (YHKIMs OIpeaesieHa B WHTepBaje
BpeMeHH (-00;+00) U HEe ONMHUCHIBACT MEPEernajibl CUIHAJIOB ¢ OCCKOHEUHON KPYTHU3HOH U JIp.).
AnbprepHaTuBOi npeoOpazoBanuio Dypbe sBiIsIETCS BEHBIET-NPEe0Opa3oBaHKUe, KOTOPOE B
HACTOsIIEe BpeMs YCIEIIHO MpUMEHsieTcsl B 00JacTH MPUKJIaIHON MaTeMaTuku, o0paboTKu
CUTHAJIOB W M300paKEHUN, CBA3M M CPEICTB TEICKOMMYHHKaluid. B oTimume oOT
npeoOpazoBanusi ~ Dypbe,  BeWBIET-MPeOOpa3OBaHWE  IMO3BOJSET  MPEICTABIATH
HECTAllUOHAPHbIE CHUTHAJIbI, JIETKO BBISABIATH HMX JIOKAJbHBIE OCOOCHHOCTH, a TaKke
HEMOCPEACTBEHHO OIpPEAEATh BPEMEHHYIO JIOKAIMU3AIMI0 YAaCTOTHBIX COCTABJISIFOIINX
curHana [4].

Opnako JUIsi Kaxa0i KOHKPETHOM 3amaud HeoOXoIuM Moa00p ONTHMAabHbBIX
NapaMeTpoB Pa3I0KEHHUS.

[lenpto JMaHHOHM CTaThbU SIBJSETCS OMPENEIICHHWE HAWIYYIIEro Crocoba peanu3aiuu
BelBIeT-QuIbTpauu  TpeMorpapuueckoro CHUTHajda Ha OCHOBE aHallM3a BIUSHUS
napaMeTpoB BeHBJIeT-QUIbTPAlMM Ha KAayeCTBO MJEHTHU(PHUKAIUM CTOXACTHUYECKON
COCTaBJISIONIECH TPEMOTPaMMBbI IPOU3BOIBLHOTO JIBUKCHHUS.

MexaHu3Mbl reHepaluu TpeMopa

[IpyuuHbl pa3BUTUS TpeMoOpa 10 CHX THOp BO MHOTrOM HesicHbl. [lpenmonararor 2
OCHOBHBIX  MexaHuW3Ma  (opmupoBaHuWsi  TpemMopa. HaJIWYHE  [EHTPAIBHBIX |
nepudpepudecknx  ocipuiinui - [1].  lleHTpampHas — ocumUIAIUS  0OECIICYMBACTCS
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epebeIoTaIaMOKOPTUKAIBHON  cucTeMor, CHoCOOHOCTh K PUTMUYECKUM paspsiaam
ornpezensieTcs: 0COOBIMU CBOICTBAMHM HMOHHBIX KaHAJOB B HEHpoHaxX, a (opMUpOBaHHUE
reHeparopa ApoXKaHUs BO3HUKAET NPU CUHXPOHU3ALUU PUTMHUYECKOW MaTOJOTHYECKOM
aKTUBHOCTHU TPYIIbI HEUPOHOB. [I[pUunHAMU CHHXPOHU3ALMKU MOTYT OBITH (POPMUPOBAHUE
MaTOJOTUYECKUX MEKHEHPOHHBIX CBsizeH, neadpepeHTanns nuin nHble MEXaHU3MBI.

B pasButum Tpemopa U mojAep>KaHUM PUTMUYECKON AKTUBHOCTU €r0 T'€HEpaToOpOB
CYIIECTBEHHAs] POJb MPUHAMICKUT UUPKYISLIUU HMITYJIbCOB IO HEHPOHHBIM Kpyram.
[Tepudepuueckas ocumianus o0bsIcHIAETCS peduiekcoM pacTsokeHrs. OHa IPOIyIHPYETCs
nepudepuuecKMMH 4yBCTBUTEIbHBIMU OKOHYAHUSMHU, KOTOPbIE PEPIIEKTOPHO UHAYLUPYIOT
ABUratesibHbie MoAy siuu. [lpu nepudepruyecknux MexaHu3Max UCTOUHUKOM PUTMUYECKOMN
AKTHBHOCTH SIBJISIFOTCS] OCIMJUISIIIMU B {yraX CEHCOMOTOPHBIX KpyroB [1,2].

OCHOBHBIM  MEXaHU3MOM  (OPMHUPOBAHUS  TpEMOpa  CUUTAIOT  TPAHCIISILIHIO
OCHWIISITOPHOW aKTMBHOCTHU lieHTpasibHOU HepBHOU cuctembl (IIHC) k nmepudepudeckum
MBIIIIAM, & PUTMHYECKasi aKTUBHOCTb MBI BeJET K TpeMopy. [Ipu 3ToM crnekTpaibHbIN
aHaJlM3 TIOKa3bIBaeT MUK HA YAaCTOTE TPEMOpa KaK B aKCEJIEPOMETPUUECKOM CIIEKTpe, TaK U
B CIIEKTPE JIEKTPOMHUOTPAMMBbI. DTH OCHWUISIIUU HA3bIBAIOT IEHTPAIBbHBIMU; B OTJIMYHUE OT
MEXaHUIECKU-PEPICKTOPHBIX  (MepUdepryecKuX) OCHMWUIAUA OHU XapaKTEePU3YHOTCS
[ICHTPAIbHO YCTAHOBJICHHOW YaCTOTOM M HE 3aBUCAT OT MEXaHUKH KOHe4HOcTH [3]. D10
MPUHIMIHAIBHOE Pa3Inuhe MEXIY JBYMsS MEXaHU3MaMH MOXET ObITh UCIOJIb30BaHO MPHU
i depeHIMpOBaHUN  YCWIEHHOTO (DU3HOJOTUYECKOTO TpEeMOpa U  IMaTOJOTHYECKOTro
ACCeHLMaIbHOro Tpemopa. Ha MexaHMKy KOHEYHOCTH MOXHO JIETKO IMOBIHATH, JOOaBUB
JOTIOJTHUTEINIbHBIN TPY3 Ha UCCIIEyEeMYI0 KOHEYHOCTh, TOCKOJIbKY YBEJTMUYEHHE Beca BEJIET K
YMEHBIIEHUIO PE30HAHCHOM 4acToThl. YacToTa TpeMopa yMEHBUIUTCS C JOMOIHUTEIbHBIM
Ipy30M B cilydae MEXaHUUECKU-PEIIEKTOPHBIX OCHMIIISIUI U OCTaHETCSl HEU3MEHHOM Mpu
HEHTPAJIbHBIX OCHWIUIIMAX. Harpy3ka KOHEYHOCTH NMpU MEXaHUYECKH U PEePIEKTOPHO
YCUJIIEHHOM (PU3HOJIOTUYECKOM TPEMOPE ACUCTBUTENILHO 3HAYUTEILHO YMEHBIIAET YaCTOTY
[1]; 9TO MO3BOJISIET c/IENMaTh BBIBOJI, COrJIACHO KOTOpoMy DT SIBIISICTCS LIEHTPAIbHBIM.

HesaBucumMocTs apoxkaHusi B pa3HbIX KOHEYHOCTSIX YKa3bIBA€T HA TO, YTO CYIIECTBYET
HECKOJIbKO HE3aBUCUMBIX OCHMIJUIATOPOB JIJISl KaXKJI0M KOHEUHOCTH, BOBJICUEHHOM B TPEMOP.
Yerkoe pazaenieHUe pa3MYHBIX BHUAOB TPEMOpa B 3aBUCUMOCTH OT TeHeparopa
OCUWUIALMN yCIOBHO. B3anMmonelicTBue Mexay UEHTPaJbHBIMU U TMEpUPEPUUECKUMU
MEXaHUYECKUMU PEQIIEKTOPHBIMU OCHMJUISIIUSAMUA BO3HUKAET MEPUOAMYECKH IMPU BCEX
BUJAX LIEHTPAJBLHOTO TPEMOpa, YTO MOMKET MPHUBOJUTH K HEKOTOPHIM CHOHTaHHBIM
GIIoKTyalusM B 4aCTOTE TPEMOPA U €TI0 3aBUCUMOCTH OT MOJIOKEHUSI KOHEYHOCTH.

Bompoc, sBnsercss 1M TpeMop aOCOJIOTHO PUTMUYHBIM KojeOaHHWEM, OCTaeTcs
cnopHsiM. Hu oauH BuHI Tpemopa He HpPOAYLUUPYETCS CTPOTO CHUHYCOMAAIbHBIMU
ocuwsinusaMu. [lo naHHBIM akcenepoMeTpuu Oosiee PEryJspHbIM U PUTMHYHBIM 10
nepuoauyHoctu  siBasiercss DT, ¢opma BOJIHBI KOTOPOro OJMKE K CHHYCOUJE.
XapaKkTepucTHKa MAPKUHCOHUYECKOTO TpemMopa 0oJiee CIOKHA 32 CYET BO3MOXKHOU CMEHbI
pucyHka (QIeKCHI—IKCTeH3Hs, POHAIMA—CYUHALUSA), B pe3yJibTaTe popMa BOJIHBI TAKOTO
TpeMopa HempaBUiIbHAas 1 HEPUTMUYHASL.

Marepuajbl 1 METOAbI

CranmapTHas mpoleaypa BEHBIET-QUIBTPAMK COCTOUT B TOAABICHUU ITyMOBOM
COCTABJISIIOIICH CHUTHAIa U BOCCTAHOBJICHUH MH(POPMATUBHON COCTABIIAIONICH U BKIIOYACT
creayrorue 3tamnbi[5,6]:

* BeliBner-pa3iioxeHue CurHaa.
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* Boibop M mpuMeHeHHue mopora JUisl JETaTU3UpYIOMKNX Koe(hPHUIMEHTOB KaKJI0TO
YPOBHSI Pa3JI0KEHUS.

* BeiiBiieT-BOCCTaHOBJIEHHE HA OCHOBE UCXOIHBIX KOe((PUIIMEHTOB anpoKCUMalIUU U
MOAU(PUIIUPOBAHHBIX JIETATUIUPYIOMINX KOe)PUIIMEHTOB.

Opnako, cTaHaapTHas Mpoleaypa BeHBiIeT-QUiIbTpaluu HE YUYUTHIBAET OCOOCHHOCTH
curnana TI. Tlpenmaraercss amanTupoBaThb METOA JUIS BbLACTICHHUS HEPETYISIPHBIX
OCLWUISIUHN U ONPEAENIUTh HA0Op ONTUMANIbHBIX TAPAMETPOB BEHBIET-PUIbTPALIUU.

[Ipenmaraempiii  METOL

Jlerekrop Ouenka

BeﬁBHeT-q)I/IHI)Tp alnuun —»|CTOXaCTHYECKOM —» CTOXaCTHYECKOM
o ! AKTUBHOCTH KOMIIOHEHTBI
aJalITUPOBAHHBIN K L !
TI',cxemaTH4eCcKku BuiGop
’ ™ TIBIT —» ontuMaabHOTO [—» BbiOop mopora —»| OBI1 Peryaprbie
npeicTaBieH Ha puc.l. —mwweemns Gasuca ocAIT
Kaxk BUJIHO, TS - Heperyumpinie

OCHMJIALIUA

peanu3alnuyd  JaHHOTO
METO1a HEOOXOTUMO
ONpEJEIUTh ONTHUMAJIBHBIA THUN M 0a3uc pa3iokKeHUs U BbIOpaTh MOPOr (QUIbTpaLUH.
OnTuManbHBIN 0a3KC Pa3IoKEHUs ONpeessieTcss 0a3uCHON BeUBIET-QyHKIIMEH U YPOBHEM
pasnoxxenus. [Topor onpezaensercs TUIIOM OPOTOBOM (QYHKIIMK U TIOPOTOBOM NIEPEMEHHON

Kak mnokazanu wuccnenoBanusi, s annpokcumarnuu TIT HaumydmumMm  oOpa3om
MOJXOIUT BEUBJIET-MPEOOpa30BaHUE C UCIOJb30BaHUWEM ajroputMa Mamna. Ho BeiiBuer-
MaKkeTHOe MpeoOpa3oBaHUE JaeT OOJIbIIE BO3MOXHOCTEH Il (UIBTPAllUd CUTHAJIA —
OOJIBIINM KOJMYECTBOM KOC(PPHUIIMEHTOB MOXKHO OTIEPUPOBATH, BhIJICIICHIE HAMITY4IIero (¢
MO3UIIMY MaKCUMyMa SHTPOIIMH) JIepeBa Pa3ioKeHUs!, ONPECICHHE ONITUMAILHOTO YPOBHSI
pasnoxkenust ansa curHana. [lostomy mnsa ¢unbrpanmu TIT OblI0 MpUMEHEHO BeEWBIIET-
MakeTHOEe IpeoOpa3oBaHUeE.

O0630p nuTepaTypsl MOKa3aja, YTO HET YETKUX PEKOMEHIAIMI MO BBIOOPY Oa3MCHBIX
BeiiBietoB [4,6]. Beibop ontumanbHOro 0Oa3uca BEWBICTOB IS Pa3jIOKEHHS CHUTHAjA
SABJISIETCS TPYAHOM M TIIOKa MAaTeMaTHYeCKHM HE pEIIeHHOM 3amadei. M3BecteH psn
KpUTEPUEB TMOCTPOEHHUS “XOpommux” BEHBIETOB, HO, TE€M HE MEHee, HauIyulias
KOMOWHAIIMsl ATHUX CBOWCTB HEW3BECTHA. BBIOOP KOHKPETHOTO BEWBJIETa 3aBUCUT OT
JAHHOTO aHAJIM3UPYEMOTO CUTHAJa W ONpPEAENSeTCs] MHTYUIMEeH U MPaKTUYECKUM OIBITOM
uccnenoaress[l].

B kadecTBe OCHOBHBIX TpeOOBaHMII K BeWBIIET-0a3uCy, MPUMEHIEMOMY B 00paboOTKe
TI" MOoXkHO yKka3arb:

1. obecnedyeHue peKOHCTPYKIIUHA CUTHAIA,;
2. oOecrieyeHHWe  HEMPEPBIBHOTO W JUCKPETHOrO  MPeoOpa3oBaHUM  C

IPUMEHEHHUEM aJITOPUTMOB OBICTPOrO BeliBieT-npeodpasosanus (BBIT).

Jlis TpoBepKY BIHMSIHUS TUTIA 0A3UCHOM BeWBIIET-(YHKIINH HA KA4ECTBO
npeacrasienus curnana DKI' BeiOpanb! BelineTsl Xaapa, Jooemmu, Cumnera, Koitdnera u
B-cnnaiiHoBeie  OMOpPTOTOHAJBHBIE BEHBJICTHl PA3IUYHBIX TMOPSIKOB, Kak Haumbosee
OTBEYAIOIINE JAHHBIM TPEOOBAHUSIM.

Omnpenenenue MNOPOroBOM NEPEMEHHONM MPOUCXOJUT HAa OCHOBE  JETEKIUU
CTOXaCTUYECKOM KOMIIOHEHThI TI'. JIeTeKTOp CTOXacCTHYECKOM aKTUBHOCTU OIPEACIISIET,
NPHUCYTCTBYET JHM Ha BXOJE TOJE3HBI CUTHAN, JHOO BXOJHOW CHUTHAN SIBIISIETCS
JE€TOPMUHUPOBaHHBIM. W3 CBOICTBA OPTOrOHAIILHOCTU BEUBIIET-TIPEOOpa30BaHuUsl CIEAYET,
94TO OEJNBIN TayCCOBCKMU IyM OyneT mpeoOpazoBaH B HAOOp BeiiBiIeT-Koe(UIIMECHTOB,
HOpMaJIbHO paclpeiefieHHbIX B KaXIOM y3je BeilBier-nmakeT aepesa. s ompezeneHus

Puc.1. Cxema anantuBHOM BeliBneT-¢puiabTpauun TI
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COOTBETCTBHSI ~ PACIPENCIICHUS  BEUBICT-KOCPPUIIMEHTOB  HOPMAIBHOMY  3aKOHY
UCIIOJIb30BAaH CTATUCTUYECKUN METOJ MHTEPBAILHOTO OlICHMBaHUs. B kauecTBe mapamerpa
OLICHUBAHUS TIPUHATA HOPMHPOBAHHAS  ABTOKOPPEISIIIMOHHAS  (DYHKIUS  BCHBICT-
KOC(PPUIIMEHTOB B |-OM y3JIC:

R
k=%
Ro
1 N=k{ : .\ _.
re Ry N EO (CiJ _CJ)(CiJ+k ‘CJ),

¢! —BeitBner-koedduuments B j-om yaie (i=0..N),

cl - BBIOOPOYHOE CpE/IHEE BEUBICT-KOSPDUIIMESHTOB B |-OM Y3JI€.
21
Mo3KHO MOKa3ath, 4To aucnepeus (g D(rk ) = N (ma k=1,2...).

X
a
Torna, cpaBauBas 'k co 3HaYCHHEM i—m (rme o — ypoBeHb 3HAUMMOCTH, Xg —

KBaHTWJIb PACIPEICIICHUS, COOTBETCTBYIOIIMN YPOBHIO 3HAYUMOCTH (1), MOXKHO TOBOPHTb,
YTO BEHBIET-KOCPPUIUEHTHI COJAEPKAT JETEPMUHUPOBAHHYIO KOMIIOHEHTY CUTHAJIA MPU

‘WPT& (m1s BeIOpanHoro a=0,95 X;=1,96). B npotuBHOM ciy4ae, BeHBIET-

Koe(DULMEHTHl CYUTAIOTCS CTOXACTHMYECKOM KOMIIOHEHTOW M TMOoJyIexaT AajibHeHIIeMy
OLICHUBAHMUIO.

Koeddummentsl croxactuueckoir kommnoHeHTsl TI' pacmpeneneHbl B KaXIOM Y3Iie
BEUMBJIET-NIAKET JEPEBA C PA3JIMYHOM JHCHEPCHEH, MOATOMY OLEHKY HMX IapaMeTpoOB M
ofpeziesieHHe MOPOTOBBIX YPOBHEH HEOOX0UMO MPOU3BOJUTH OTAEIBHO B KaXKIOM Y3IIE.

JUisi OlleHKM MapaMeTpoB CTOXAaCTUYECKOM KOMMNOHEHThI TI' mpuHSTH BRIOOpPOYHOE

_ 5 .
cpennee C u BpIOOpOUHAas Aucnepcus 0~ COOTBETCTBYIOIIMX BeWBIET-KOE()PUIIMEHTOB.

j .
[ToporoByto nepeMeHHyto & HeOOXOAMMO ONPEICTUTh TaK, YTOOBI ‘Ck‘ <0 ¢ sanaunoit

BEPOSITHOCTBEO a. Torma P ES Xg (=0, rnme Xa JBYCTOPOHHHMM  KBaHTHIIb

pacnpesielieHus: Ha YpOBHE 3HAYHMOCTH .
T a=0,95 Xy =1,96,u, ecnu BMecto I B3aTH €ro oneHky I, 1o ‘9‘ S XqO0 = Xg O
c 95% BeposiTHOCTBIO. Takum 00pa3oM, B KadecTBE IOPOrOBOM TMEPEMEHOW B y37e

OPUHUMAETCS 3HAYCHHE ‘9‘ =X,0 =1960 . AmnanormuHo mOpOroBHIE MEPEMEHHbIC

ONPEENSIIOTCS U1 KaXKJI0TO y3/1a BEMBIET-MIaKeT JIepeBa.
[loporoBass  ¢unbTpanus Koep(UUUEHTOB MOXKET ObITh  OCYIIECTBIEHA C
MCIOJIb30BAaHUEM PA3JIMUHBIX TOPOTOBBIX TEXHHUK:

(x) = X, [x=6,

0, wunaue.
x—-sgr(x)g, [¥=6,

0, unaue.

KecTkuit mopor: Ty

Msirkuii mopor: TS (X) =
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CynepMsrkui nopor: To(x) = X= Si(r(;zg'q_ea)e’ ¥=6,

PesyabTaThl

DKCNepUMEHTAIbHBIE UCCIIEIOBaHUS MPOBOAWINCH Ha cepun TI'-curHanoB ¢ mpoOou
«pa3BelCHHE PpYyK» CHATBIX Yy 3J0POBBIX JIIOAEH TMpu TOMOIIM pa3paboOTaHHOTO
U3MEpUTEIIbHOTO MOoayJs[/,8] ¢ MOJCTMPOBAHUEM HEPETrYJISIPHBIX MAaTOJIOTUYECKUX

ocuwuAnuid. B xaduectBe kputepus kadecTBa (MIBTpAIMM B3ATa HOPMa BOCCTAHOBIICHUS
CUTHAJA!

N 2

2 Z‘SBLIX[n]‘

B O L enls (VLY
I, [N 2]

rae NOrM — HOopMa BOCCTAHOBJICHHUS CHTHajda (B MPOIEHTaX), S,[N] — HCXOIHBIH
curHal, S;,,[N] — curnan nmocne uiaprpanmu. JJaHHBI KPUTEPU Jajiee UCTIOIb3YETCs IS
OTpeJIeIeHHs ONITUMAIBHOTO Crloco0a peanu3aluu anropurMa seiBier-guibtpanuu TI.

Ha ocHoBe skcrepuMeHTaNIbHBIX JaHHBIX B KadecTBE 0a3WCHOW (YHKIIMHM BEUBIIET-
pasnoskeHus ObL1 BeIOpaH BetiBiaet Koitdiera 3-ro mopsiika (coif 3).

beutn mpoBeneHbl UCCIEAOBAaHUS 3aBUCUMOCTH CTEIIEHH BOCCTAHOBJIICHHSI CHUTHaja
HEPETYJISIPHBIX IMATOJOTMYECKUX OCHWUIALMM OT YpPOBHS BEHBJIET-PA3JIOKEHUS IPU
¢bunsrpanuu TI-curnana (puc.2).

Jlns T mpu ucnosib30BaHMM B KayecTBe 0a3MCHOTO BeiiBieT COIf 3 onTuMasbHbIHM
YPOBEHb PAa3JIOKEHHUsS OJMHAKOB M HE 3aBUCUT OT YPOBHS HEPETYJSIPHBIX KOMIIOHEHT
(puc.2).

bl mpoBeneH CpaBHUTENBHBIM aHalM3 KayeCTBa BOCCTAHOBIICHUS HEPETYJISIPHBIX
MATOJIOTMYECKUX OCUWULALMA IpU HKCIOJNb30BAHWM CTAHJAPTHOIO METOJA BEWBIIET-
bubTpaluu U IpeaToKeHHoro agantuposansoro Kk TT'(puc.3).

norm,%
102
101 A
100 ___\//

99 A

98 A
T - -
96 A

T T T T T T T 95

T
2 3 4 5 6 7 8 9 10 o4
YPOBEHb Pa3JIoyKEHHS T T T T T T T

~
o

(2]
o O O
1 N 1

—_——— — e

=N w b a
o O
1 1

otkioneuue normot 100%
)
h

o

[N

— — — YpOBEHb HEPETYIHIPHBIX OC] i 10% 0 0 30 50 100
YPOBEH, HEpELyIDIpRRD OSTUTHAI ot Al 0 i1l 268 di 116 Troces” @, %
YPOBEHb HEPETYIBIPHBIX OCIIISIIi 5%

— ajanTHuBHas QWIBTpALMs = = = CTaHAaprHas QuibTparms
Puc.2. OTkiI0HEHUE HOPMBI Puc. 3. Hopma BoccTaHOBNIEHHS CUTHAIA
BOCCTAHOBJIEHUS ITATOJIOTHYECKOTO HEPETYJSAPHBIX NMATOJOTUYECKUX OCIHUIUISLINAN
curnana ot 100% 151 pa3nuuHbIX MIPU CTAHJAPTHOM M aIaNTUBHON (DUIbTpALINH
YPOBHEH pa3okKeHUs (nts coif3 lev =6 mu=0,1)

Od4eBUIHO, YTO TMPH WCIONB30BAHUH QJAlITUBHOW BEHBIET-QUIBTPAIIUN MOXKHO
TOOUTHCS BBIJCICHHS HEPETYJIIPHBIX MATOJOTUYECKHUX OoCIIIIsAIui 6mu3koro k 100%.

Ha ocHoBe mpoBeAEHHBIX HCCIIEOBAHUNA, MOKHO C(OPMYIHPOBATH MOCIEIOBATEIHLHOCTh
BBITIOJIHEHHUSA 3TanoB BenBneT-QpuibTpauun T1':
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1  Bsare 2" oTcueToB curnana.

2  OnpenenuTtb CONEPKUT JIM pacCCMATPUBAEMbIN YUACTOK PETYJISIPHbIE OCHMIUISILIMU
WM SIBJISIETCS] CTOXACTUYECKUM.

3 Ecam yuacTok SBISETCS CTOXaCTHYECKHMM, TO TIPOBOJUM OIICHKY YpPOBHEH
CUTHAJIa BO BCEX y3JIaX BEHBJIET-MAKET JI€PEBA.

4  BbINOJHUTH MOJHOE BEUBJIET-MIAKETHOE MPEOOpa30BaAHUE.

S5 Brimenuth amanTuBHBIN 0a3uC W3 MOJHOTO JE€pPeBa, T.C. 33/1a€TCsl MaKCHUMAaIbHO
BO3MOXKHOE Pa3JielicCHHE PETYJISPHBIX W HEPEryJSIPHBIX OCHWLIANUN (MpH YCIOBHH, YTO
npeoOpasyemblii hparMeHT COAECPIKUT U TC U APYTHE).

6 VYpesarb k03(DPUIIMEHTHI B BBIACICHHOM 0a31ce C UCIOIH30BAHUEM CYTIEPMATKOM
MMOPOTOBOM TEXHHUKHU.

7  BemonHuTh 00paTHOE BEUBIIET-TIpeoOpa3oBaHue.

8  BrruecTh MONyYECHHBIN CUTHAT U3 UCXOIHOTO.

BoiBOoABI

Takum 00pa3oM, MOXKHO CHEJIATh BBIBOJ, YTO HAWIYYIIAM ([0 KPUTCPHIO KavyecTBa
BBIJICJICHUSI CTOXACTUYCCKOW KOMITOHEHTBI TPEMOTrpaUuecKoro CHrHajia) crnocooom
pealiMzalvyd BeUBNET-QUIBTPALMU SBISETCS peaju3als, OCHOBaHHAs Ha aJrOpUTMeE
BEUBIIET-TIAKETHOTO Pa3NIOKeHUsI C HMCToJib3oBaHueM BelBieta Koddrera 3 mopsaka B
KauecTBe 0Oa3MCHOTO M CYyHEpMSTKOM MOpPOroBOil (UIbTpAllMKM C aJanTalMed MOpOTroBOM
MEPEMEHHON K YPOBHIO CTOXaCTUUYECKOM cOocTaBisitonlel curnaina. [Ipu e€ ncnosib3oBaHuu
MOKHO JOOUTHCSI pa3lieleHHs PEryJSPHbIX M HEPEeryJspHbIX OCHWUIAIMA OJU3KOro K
100% npu ux pa3nMYHBIX YPOBHSX, UYTO MO3BOJISIET BBLACIATH TPEMOP, O0YCIOBICHHBIN
LHEHTPAIbHBIMUA MEXaHU3MaMH, U nepudeprudecKkuil MeXaHn4ecKuid peaeKTOpHbINA TPEMOP.
[IpyMeHeHrne OMMCAHHOTO MeToJa (UIBTpAallMM B COBPEMEHHBIX TpeMOrpapuuecKux
CUCTEMaX MO3BOJIUT MOBBICUTH TOYHOCTh HEMPOICUXOJUATHOCTUKH 32 CUET BO3MOKHOCTH
BBISIBJICHUSI HOBBIX JMArHOCTHMYECKUX TIOKAa3zaTeled, a TakkKe TMPOBOJAUTH KOHTPOJb
5$(GEeKTUBHOCTH  ONEPAaTUBHOTO M KOHCEPBATHBHOIO  JIEYEHMs]  MAlMEHTOB  C
MapKUHCOHUYECKON CUMIITOMATHUKOM.
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V/IK 616-71

InenTudikamis cToxXacTHYHOi CcKJIaa0BOi Tpemorpadiunoro curnaay/ E.B. Jlinuuk,
A MN.CaBunubkuii // Bichuk HTY «XIII». Cepis «HoBi pillleHHSI B Cy4acHUX TEXHOJOTisIX». — XapKiB:
HTY «XIII». — 2012. Ne 50(956).C. 58-65.

Po3rnsiHyTo mNWTaHHA MiABUINEHHS 1H(GOPMATUBHOCTI TpeMorpadiuHUX HJaHHUX MUIIXOM iX
binpTparlii 3 BUKOPHCTAaHHSIM BEHBIET-TeXHOJOTIH. Po3poOneHuii Ta omucaHuid y CTaTTi METOJ
J03BOJIsIE€ 30eperTH iHpOPMAaTUBHI CTOXAaCTUYHI CKJIaJ0BI TPEMOIpaMMH 1 MOKe OyTH BUKOPUCTaHUM B
CyJaCHHUX aBTOMAaTH30BaHUX CHCTeMax HeWporcuxoaiarHocTuku. .. 3. bubmiorp.:8. Ha3s.

Kiro4oBi ciioBa:TpeMop, apKiHCOHI3M, HEPETYJIAPHI OCIMJIIALIT, BEHBIET-TIEPETBOPCHHS.

UDK 616-71

Identification of tremography signal stochastic component / E. Linnik, A. Savitsky
/[Bectauk HTY «XIIN». Cepusi «HoBble penieHns B COBPEMEHHBIX TEXHOIOTUsIX». — XapbkoB: HTY
«XTIW». — 2012. Ne50(956). C. 58-65.

Questions of tremography daiaformtiveness increase by a way of wavelet-filtering are
considered. The method allowing to save the treamgy informative stochastic components is
developed and described in article. It can be usedthe modern automated systems of
neuropsychodiagnostics. Im.:3 : Bibliogr.: 8.

Keywords: tremor, Parkinsonism, irregular oscillations, wateétansform
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YIOCKOHAJIEHHS OPTAHI3ALIIT HHACAKHUPCBKHUX
INEPEBE3EHDb B YMOBAX KOHKYPEHIII

Jlana CTaTTS TPUCBSYYETHCS MIABUIICHHIO KOHKYPEHTOCIPOMOXHOCTI 3aTi3HUYHOTO TPAHCHOPTY
VYkpaiHu BITHOCHO TOBITPSHOTO Ta aBTOMOOUIBHOTO TPAHCIOPTY. 3a YMOBU MIATPUMKHA Ta
MOKpAIEHHsT HOBOI IIHOBOi Ta CEPBICHOI MOJITHKH Ha 3aJi3HUYHOMY TPAHCHOPTY 1 Hagami Oyne
KOHKYPEHTOCITPOMOXHICTh Ha BUCOKOMY piBHi. Ii1.:1. biGmiorp.:9 Ha3s

Kir04oBi cjioBa: macaxupchKi MepeBe3eHHs, PyXOMUHN CKJIa/1, KOHKYPEHTOCIIPOMOXKHICTB,
MIBUJIKICHUH PYX.

Beryn. OcHOBHOIO 3a/1a4eto poOOTH 3a113HUYHOTO TPAHCIIOPTY € MOBHE Ta CBOEYACHE
3a/I0BOJICHHSI TIOTpeO HaceleHHs KpaiHum y mnepeBe3eHHsX. Jlns 11 3a0e3meueHHs Ha
3QIIIBHUILIX YKpPAiHU Jll€ PO3Tally’KeHa CUCTEMA PyXy MacaKUPChKUX MOI3IiB.

AHami3 Ail0YMX MapumipyTiB, CTATUCTUYHHUX JAaHUX IO KOXKHOMY TOi3Qy PO YHCIIO
MICIIb Ta iX peami3aiiio, 3BITHICTb MNPO IIOCTAHIMHE BIAMPABICHHS Ta TYCTOTY
MacaKUPOIMOTOKY, MPOTO3HUIIIT 10 3MIHU JIFOYMX MApPLIPYTIB HAa JCHHI MOi37U JaayTh HOBY
iHdopMaIlilo KepiBHUKAM 3aJi3HUYHOTO TPAHCIOPTY 3 OpraHizaiii macakKHUpPChKUX
MepPEeBE3CHb Ta JOTIOMOXKYTh MOIMIIATHA 00CTYyTrOBYyBaHHS MACaAXHUPIB.

Biacranb KOXXHOTO MapIIpyTy BCTaHOBIIIOE€TbCS 3a TapuHUM KEpIBHUILITBOM, Hac B
JI0pO31 BU3HAYAETHCS 3 KHIDKOK PO3KIIAAY PyXy MACAKUPCHKUX IMOi3/11B 32 CTAHOM JiI0Y0TO
rpadiky pyxy moizmiB — 1i gadi pospaxoBaHi B OJIb. Ilicis BuU3HAUYeHHS NHUX JaHUX
pO3paxoBaHa MapuIpyTHA MIBUIKICTh JJIsI KOXKHOTO MapHIpyTy CIiyBaHHS MOi371a OKPEMO
TYJId Ta B 3BOPOTHOMY HaIpsIMKy 3a dopmysioro (1).

© A. C. HEUUTAWIEHKO, O. B. IIEBYEHKO, 2012
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