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AHHoTanus. 3a00JeBaHUs MBIILIEYHO-CYCTABHOIO KOMIUIEKCA SBIAIOTCS OJHHUM M3 BEAYIIMX HAIpPaBICHHH
B O0ECIICYEHHH CTOMATONOIMYECKOro 3I0poBbs. HapymeHus MBIIIEYHO-CYCTaBHOTO KOMIUIEKCA MOI'YT
NpOSBIATECS B BHUIEe cuUHApoMa KocTeHa, MIeNKalomeld YeNIOCTH, CHHAPOMOM O0o0NeBOH IUC(YHKIMH,
MOBBIIIEHHOM CTHPAaeMOCTH 3YOOB, CKOJIOB, TPELIMH, MBILEYHBIX CHAa3MOB, OOMSIMH MM 4YyBCTBOM
auckoMmdopra B Mblmmax. B uccnenoBaHuM ObUIM MOCTABIEHBI CHEOYIONIME LEMH: Pa3padoTaTh alrOpHTM
aHaJIN3a MaTTepHA JBIDKCHHUS MBIILIEYHOIO-CYCTaBHOTO KOMILIEKCA ITyTeM Pa3pabdOTKH alropuTMa PerncTparuy,
aHanu3a, QUIbTpAlMd U 00pabOTKM MHOTOKAHAIBHBIX AJIEKTPOMHOTPAMM MBIIII] YEFOCTHO-TUIEBOM 00JIacTH.
AHanu3 TNpeyioKEHHOro aliropuTMa 00pabOTKM MHOTOKAHANIBHBIX JIIEKTPOMHOrpaMM Mokaszan, 4yro 7,2 %
MHOTOKaHAJIBHBIX 3JIEKTPOMUOIPAMM HE yAAJIOCh IIPOaHAIM3UPOBATh H3-3a HAPYIISHUI allieHTaMH aJIrOpUTMa
aBrkeHns. Cpenl MpoaHATM3UPOBAHHBIX 3JIEKTPOMHOIPAMM IIPHUILIOCH OTKOPPEKTHPOBATh 8,7 % 3Ha4YeHHi
KOHTPOJIBHBIX TOYEK. AHANW3 IOIYYCHHBIX IAHHBIX IIOKa3al, YTO IJIsL TPYIIbl O0e3 HapymleHHH (yHKIuit
BUCOYHO-HIDKHEUYETIOCTHOIO CyCTaBa XapakTepHO npeoOmamaHue KkoddduuueHta pacciabieHus JeBoi
BUCOYHOW MBIl Hal KOI(GQUIMEHTOM IpaBOi MbIMIEL [y TIpynmsl ¢ HapylIeHHSIMH XapaKTepeH
MPOTHBOIONOXKHBIN pe3ynbTaT. [lomydeHHbIe TaHHBIE TaKKe CBHAETEIBCTBYIOT, YTO 3HaUeHHE Kod(duureHTa
cokatus Oonpine 2,5 JUid BHCOYHBIX MBI XapaKTePHO UL TPYNIBI ¢ HapYIICHHSAMH (QYHKIMI MBIIIEYHO-
CYCTaBHOI'O KOMIDIEKCAa BUCOYHO-HIDKHEUETIOCTHOIO CycTaBa. MaKCUMalIbHOE pa3eieHue UCCIEAYyEeMbIX TPYIII
HaOmomaercss mpu aHanmm3e KoddduimenToB pacciaalbneHuss BHCOYHBIX MBI, llpm aHamm3e TaHHOTO
ko3 duIMeHTa YyHaNoCh HCTUHHO OIPEACNUTh HAJMYWe WIM OTCYTCTBHE HApYIICHHH (QYHKIHMH BHCOYHO-
HIDKHEYeIrocTHOro cyctasa B 50 % ciydaeB, noxHO — B 16 %. Koaddunment paccnabieHust KeBaTeIbHBIX
MBI [TO3BOJMI TONYYUTh HWCTHHHOE COCTOSHHE BHCOYHO-HIDKHEUETIOCTHOrO cycTaBa B 24 % cmydaes,
noxHoe coctossare — B 8 %. Ilomyden BbIBo, 4TO KO3(p(HUITMEHT CxKaTHA MEHEe MPHUTONCH IS pa3IeIICHHS
ManeHTOB C HapyIeHWsMH M Oe3 HapylmleHWH (YHKIWA MBILIEYHO-CYCTABHOIO KOMIUICKCA BHCOYHO-
HIDKHEYEIIFOCTHOI'O CYCTaBa.

KawueBble cjioBa: YeNOCTHO-IUICBAsS 00JaCTh, BUCOYHBIC MBIIIIII, YKEBATEIbHBIC MBIIIIbI, KOIGPHUIIUSHT
CKaTUS MBI, K03 GUIMEHT paccaabIeHUs] MBITIII.
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Abstract. Musculoskeletal system disorders is one of the priority directions in dentistry. They can manifest
as Kosten's syndrome, snapping jaw, painful dysfunction syndrome, increased tooth abrasion, splits, breaks, pain
and spasms in muscles, etc. The study set the following objectives: to develop an algorithm for analyzing
the movement pattern of the muscular-articular system by developing an algorithm for recording, analyzing,
filtering and processing multichannel electromyograms of the maxillofacial muscles. Analysis of the proposed
algorithm for processing multichannel electromyograms showed that 7.2 % of multichannel electromyograms
could not be analyzed due to patients' violations of the movement algorithm; 8.7 % of electromyogram
checkpoint values were corrected. The group without dysfunctions of the temporomandibular joint
is characterized by the prevalence of the relaxation coefficient of the left temporal muscle over the coefficient
of the right muscle. The dysfunctioned group has the opposite result. The value of the compression ratio
of the temporal muscles exceeding 2.5 is typical for the group with dysfunctions of the temporomandibular joint.
The studied groups differ as much as possible when analyzing the relaxation coefficients of the temporal
muscles. When analyzing this coefficient, it was possible to truly determine the presence or absence
of violations in 50 %, falsely — in 16 % of cases. The coefficient of relaxation of the masticatory muscles made
it possible to obtain a true state of 24 %, a false one — in 8 %. We concluded that the compression ratio is less
suitable for separating patients with and without dysfunction of the temporomandibular joint.

Keywords: maxillofacial region, temporal muscles, masseter muscles, muscle compression ratio, muscle
relaxation ratio.
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BBenenne

[lon TepMuHOM «mapadyHKIMsS» B CTOMATOJIOTMH TIPUHSATO TMOHWMATH TOBBIIICHHYIO
HEIIeNIecO00pa3HyI0 aKTHBHOCTb, HATIPSHKEHHE, CIIa3M KEeBaTeITbHBIX, MUMHYECKAX MBIIIII], & TAKXKE MBIIII]
s3pIKa. YacTora BCTpeuaeMocTH napadyHKIMOHAIBHBIX MIPOSBICHUI BeliKa U coctaBisieT 10 81 % [1].
Taxoxke aBTOpaMu OTMeYaercs 3HAYNTENBHBIA BKJIAJ IMOIIMOHAJHHBIX HApYIIEHHH B 3a00ieBaHUS
BHCOYHO-HMKHEUEIIOCTHOTO CyCTaBa U MBIIII YeIIFOCTHO-HIIEBOI obnactu (UJIO) [2].

[apadynaknmn memm YJIO dgame onpenenstorcs Ha CTOMATOJOTHYECKOM IpHEME, MpH
Ype3MEepPHOM JMOIIMOHATHHOM W (HU3WUYECKWM HANpsHKEHWW TAMUEHTOB. Yalne BCTpPeYaroTcs
Yy CIIOPTCMEHOB, CBS3aHHBIX C CHJIOBBIMH W CKOPOCTHO-CHJIOBBIMH BHJIAMH CIIOPTa, TPY3YHKOB,
JATEHOOOMIIIMKOB, a TaKXKe Y Jojield, paboTa KOTOPBIX CBS3aHHA CO CTATUYECKUM TOJIOKEHHEM Tela
(B mo3e cuid). MEITCS CBEACHbS O B3aWMOCBS3W MexAy mapadyHkuusmad Meimn YJIO u
ncuxocouuansHbeiM - ctpeccom  [3].  JlaHHBle HccnenoBaHMW  MOATBEPXKIAAIOT POCT  YaCTOTHI
BCTPEUAEMOCTH 3a00JIeBaHUH MBIILIEYHO-CYCTABHOIO KOMIUIEKCA HECMOTpsl Ha CYIIECTBYIOIIUE
BO3MOKHOCTH paHHEH IMAarHOCTHKH U M KOMILJIEKCHOTO JICUCHUSI.

B cBsa3u ¢ poctoM HMHTepeca K JaHHOW mpoOiieme B paboTe HCCIENOBAIUCH MapaMeTphl
CKaTUsl M pacciaOieHus] MBI Ha OCHOBE MAaTeMaTH4YeCKOro aHaju3a 3Jjekrpomuorpamm (OMI)
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y TMAalueHTOB C HapyIICHUSMU MBIIIEYHO-CYCTABHOIO KOMILJIEKCa BHCOYHOHHMKHE-UEITIOCTHOTO
cyctaBa (BHUC) u nanpienTOB 6€3 HapyLeHui.

MeTO)IHKa NMPOBEACHUSA IKCIIEPUMEHTA

3amuch JaHHBIX UHTEpdepeHIoHHol 3nekTpoMuorpadguu meimm YJIO mpoBoauiack
OJTHOBPEMEHHO IO YEThIPEM KaHajaM B OTJIMYME OT METOJIWKH, MPEIJIOKECHHOUW B pabote [4], rme
CHUTHaJIBl CHUMAJUCh C MBI MoodepeaHo. JlaHHOe HccienoBaHUe MPOBOAMIOCH Ha MBIIINAX
m. masseter (xeBarenbHas) u M. temporalis (Bucounas) Gunatepansuo. CornacHo [5] cokpaiiieHue
m. masseter M TepegHeld wacTH m. temporalis BBI3BIBACT JABHXKEHHWE BBEPX HIDKHEH YEIIOCTH.

Haubonee 3HaumMbIM JJIsl aHanM3a MBI, YYaCTBYIOIIMX B JKEBATEIBHOM IPOIIECCE,
SIBJISFOTCSL. MX OMO3JICKTPUYECKUE CHTHAJBI B COCTOSHUU (PYHKIIMOHAJILHOW Harpy3ku. B pabote [6]
MPEIIIOI0KEHO ISl ONpeieNieHUsT (YHKIIMOHAIBHOW HArpy3KH MBI poBoauTh DOMI' B cocTossHUM
nepexeBbIBaHUs THIM. B pabore [7] ommcaH Takoll mapameTp aHajin3a COCTOSHUSI MBIIICYHO-
cycraBHoro komruiekca BHUC, kak moBTOpsieMOCTh »KeBaTelbHOro mnukia. OMHONH W3 OCHOBHBIX
npoOiieM JaHHOTO THIIA WCCIEOBaHUS, [0 MHEHHIO aBTOPOB, SIBIISIETCS HEYAOOCTBO OIpe/esIeHHs
(DU3HOIOTUYECKOTO COCTOSIHHS MBIII B TPAKTHYECKOH JEATENBPHOCTH, a TaKKe CIOXKHOCTh
CpaBHEHHS MEXIy cO00i pa3InYHBIX TECTOB, MPOBOANMBIX HA Pa3IMYHBIX MHUIIEBBIX CyOCTpaTax, KaKk
TBEPIBIX — N€YeHbE, ONCKBHUTHI, OPEXH, TaK U reie00pa3HbIX.

B mnposenenHoM wuccnenoBaHuy ObIT pa3pabOTaH MW TMPOBOAWJICS TECT Ha yIepKaHUE
MaKCHMaJIbHOTO MbIedHoro ycuiaus Muimr 9JIO. B pabore [4] Takke MTPOBOIHMICS TECT Ha
yAep)KaHWe MBIIIeYHOro ycminsa. OTIWYue HACTOSIIEro HMCCIEAOBAaHHSA 3aKII0Yaercs B TOM, YTO
MIpeUIOKEHHBIN aBTOpaMH TECT MPOBOANIICS OMIaTepaibHO, OTHOBPEMEHHO 10 YETHIPEM KaHAJaM.

ANTOPUTM YCTaHOBKH H3MEPHUTEIBHBIX 3JIEKTPOIOB OBUI CIEAYIOIIUM: OOIIUH D3IEKTPOJ
YCTaHaBIIMBAJICA Ha 3aIsICThsl PyK. 3aTeM Ha MEPEJHEI0 YacTh BHCOYHOW MBIIIIBI yCTaHABIMBAIU
3EKTPOJBI MOBEPXHOCTHBIE C TOCTOSHHBIM MEXKIJIEKTponHbIM pacctossHueM OII-1. Ha smexktpon
MpENBAPUTEIBHO HAHOCUJICS BBICOKOMPOBOAAIIMI Iellb, IIOCAE YEr0 AATYMK YCTAHABJIMBAJIM Ha
«IBUTATENbHYIO» TOYKY MBIIIIBI, KOTOPYIO HAaXOMAT MaNBIIATOPHO. DIEKTPOIBI (PUKCHPOBAIN TIPH
MOMOIIM  DJIACTUYECKOW JeHTHL. [l cheMa DIIeKTpPOMHUOrpaduuecKnX JTaHHBIX C JKEBATENbHON
MBIIIIBI HCIIONB30BANIKNCH YAIICYKOBBIE 3JEKTPOAbL. J[aHHBIN TUIT 3JEKTPOJOB MPUMEHSIICS € LEIbIO
Oosiee TOYHOTO M CTAOMIIFHOTO KOHTaKTa C TMOBEPXHOCTHIO KOXH. lIpn mpoBemeHny nccieqoBaHUs
OTPULATENBHBIA 3JIEKTPOJl YCTAHABIMBAJIM HAa MBIIICYHOE CyXOXuiaue. [1oMOKHUTENbHBIA 3IeKTpoL
YCTaHABJIMBAJUd Ha JABUIaTEIbHYH) TOYKY JKEBaTEJbHOM MbINIbL. Ha MOBEpPXHOCTh 3JIEKTPOAOB
MIPEeIBAPUTEIHHO HAHOCHUJICS BBICOKOIIPOBOAAIINI Teib. [lociie 3Toro 31ekTpoasl (GUKCHPOBAIH TIPH
[IOMOILY MEAUIIMHCKOTO JICUKOIIACTHIPSL.

Jusa crema 3ieKTpoMUOTpaUUecKUX NAHHBIX C JKEBATEIHHONW MBIIIIIBI HCIOIH30BAINCH
YaIeyKOBBIC ANEKTPOAbL. JJaHHBIH THIT 3JIEKTPOOB MPUMEHSIICS C IEThI0 00JIee TOYHOTO M CTA0OMIIEHOTO
KOHTaKTa C [OBEPXHOCTbIO KOXH. [Ipy HOpOBEAEHUM HCCICAOBAHUS OTPULATEIBHBIA 3JIEKTPOJ
YCTaHABIMBAJCS Ha MBIIIEYHOE CyXOXWine. I[loNOKUTENbHBIA  ANEKTPOA  YCTaHABIMBAJIU
Ha [BUTATEIbHYK) TOUYKY JKEBATEIbHOM MbIIIbL. Ha NOBEpPXHOCTH 3JEKTPOJOB MPEIBAPUTEIHLHO
HAHOCHJICS BEICOKOIPOBOISIIIINI T€Tb, TTOCIIE Yero EKTPOb! (PUKCHPOBAIH TP IIOMOII MEITUIIMHCKOTO
JIEHKOTIIACTRIPS. AJTOPUTM JUIsl TPOBENEHUST PYHKIMOHANBHBIX TecToB MbI YJIO Brirouan B ceds
MIOCTIEIOBATENFHOCTh COKPAIeHUsT M pacclaOiieHus] MBI manueHTamu. J[ns mpoBeaeHus TecTa
Ha YyAepaHWE MAaKCHUMAIBFHOIO MEBIIIEYHOr0 YCWIHS OBUI CO3[]aH BHICOPONWK, YIPABISIONIAN
JIEACTBUSIMU TIAITEHTOB. Y ITPOIIEHHOE MPEICTABICHHE BUIEOPOIMKA MTPEACTaBIIeHO Ha puc. 1.

‘ j
L ’

¢aza a ¢aza b dazac ¢aza d tazae
phase a phase b phase ¢ phase d phase e
0-25c 25-30¢ 3,090¢c 9,0-95¢ 9,5-12,0c

Puc. 1. U3menenne pasMepa M IBETA YHPABIAOUICTO ABKCHUAMHN HNAUCHTOB MapKepa B BUACOPOJIMKE
Fig. 1. Change of the size and color of the patients’ motion marker in the video
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B Buzaeoponrke HCMoiabp30BaIcs YIPABISIOMNA MapKep, KOTOPBI IMyTeM M3MEHEHHUs IIBeTa U
pasmepa MH(POPMHUPOBAN MalMEHTa O CHUJie cxKaTus/pacciabieHus Meimm. OMI Tecta Ha cxatue
3yO0B BKIItouaer math (a3 (cM. puc. 1): (aza a — MBIIIIBI HAXOIATCS B PaccIabICHHOM COCTOSIHUU
nepen ycuiueM, HaOmogaercst (OHOBas aKTUBHOCTh MbIII; ¢a3a b — cxartue 3y06oB, peskoe
yBEJIMUEHHE aKTHUBHOCTH MBIIIL C YPOBHS pacciabieHusi 0 MaKCUMalbHOTO YpoBHS;, (paza C —
yaep)KaHWEe MBIIIEYHOTO YCWIHs, y OOJBIIMHCTBA TAlMEHTOB HAOMIOJANCS TIOCTENEHHBIH chajn
aKTHBHOCTH, KOTODBI CBSI3aH C YCTaJOCTBbIO MbIm; (aza d — pacciabiieHue, pe3Koe CHHUKCHHE
AKTUBHOCTH MBIIII] MAKCUMAaJIbHOTO MBIIICYHOT'0 YCHIIUS IO YPOBHSI OCTATOUYHON aKTUBHOCTH; (haza e —
BOCCTaHOBJIEHHE, YMEHBIIICHUE aKTUBHOCTH MBIILII JIO TIOJTHOTO paccialieHus..

[Nocne nomydenus nanueix OMIT nmpoBomuiace npenodpadorka curnana OMI, ycTpaHsInch
apredakTbl YCIOBHO OECKOHEUHBIX 3HAYEHHH aMIUIUTYIbI, KOTOPHIE BBI3BAJIKMCH CMEICHUEM
AJIEKTPOJIOB BO BpeMs cheMa JIaHHBIX. KpoMe NaHHOTO BHJA IMOMEXH BO3MOXKHO TOSIBIICHHE IIYMOB,
CBSI3aHHBIX C KOJeOATENbHBIMK JIBUKEHUSIMH H3MEPUTEIBHOTO MPOBOJIA, COOCTBEHHBIMU HIyMaMHU
B HM3MEPUTEIBHOM O0OpYIOBaHHH, OKPYXKAIOIIUM 3JIEKTPOMArHUTHBIM u3ayueHueM [8], omgHako
JAHHbIC TIOMEXU HE BHOCST 3HAYUTENBHBIX M3MeHeHui B ¢opmy OMI curHana. [Ipu m3mepeHuu
amruutyn OMIT nuana3oH BO3MOXHBIX 3HAYEHHWH OBL BBICTABJIEH HAa W3MEPUTENBHOM INpUOOpe
or -5 g0 5 MB. Anamu3 momydeHHBIX HaHHBIX OMI' mokaszaj, 4TO MaKCHMAaJbHBIE AMILIATY/IBI
He3allyMJICHHBIX CHTHAJIOB He mpeBbimayin 5 MB. Mcxonss W3 3TOro, aMIUMTY[bI, TPEBBIIIAIONINE
7,5 MB, amoctepmopn ObUTM TPUHATH KaK 3allyMJICHHBIH CcUTHaNI. Takue maHHBIE, a TakKe
rpaHUvaIie ¢ HUIMU 3Ha4eHust BO BpeMeHHoM uHTepBaie +0,1 ¢ mpupaBHuBamcs K 0.

B nmuteparype npuBeneHbl pa3indHbIe XapaKTEPUCTUKU OLIEHKH TomydeHHbIX DMI curaanon
MBI B COCTOSIHUM ()YHKIIMOHAIEHOW Harpy3ku — cxartus. B pabore [4] olleHHMBaiach amInIMTy/a,
B [9] oLeHMBAaICA CHTHAI B YaCTOTHON 061acTH, B MccnenoBanuu [10] mpoBoauIack oleHKa CKaTHs 1
paccnabnenus. Micxols M3 aHanm3a BhINIENIEPEYUCICHHBIX padoT, ObLTO MPHHATO PEIICHUE B KAUeCTBE
MapaMeTpoB TecTa Ha yAEp)KaHWE MAaKCHMalbHOIO MBIIIEYHOTO YCHJIMS  HCIIONIb30BaTh
KOD (O (PUITUEHTHI CKATHS U PACCIIa0ICHHUS.

Jdnst HaxoxkIeHUs KOod(QQOUIMEHTOB CXKaTHs W pacciabieHuss HeoOXOIUMO IOCTPOUTH
orubaromiero OMIT curnanma. Ha puc. 2 mokasan mnpumep BHemHero Buga OMIT — kpuBas 1,
orubaromas OMI' — kpuBas 2. Taxke Ha puc. 2 MoKa3aHbl (Pa3bl U KOHTPOJbHBIC TOUKH JBHIKCHHS
BO BpEMSsI IIPOBEICHUS TECTA.

1

aMIITHTY 1A
amplitude
":7.

0.5

BpeMs, C
time, ¢

Puc. 2. [Tpumep moxygenasix OMI: 1 — manHbie 10 00padoTku; 2 — orubaromast OMI; 3 — rpaHumE! (a3
Fig. 2. An example of the received EMG: 1 — data before processing; 2 — EMG envelope; 3 — phase boundaries

Jliis moctpoenust orubaroiieii HeoOXOIUM TeEepeXoj] M3 CHUCTeMBI JAHHBIX OT —5 g0 5 MB
k cucreme or 0 no 1. Ha mepBom stanme oOpabGorku gaHHbix OMIT HE0OXOOUMO YCTPaHUTbH
OTpULIATEIbHbIC 3HAUYEHHSI aMIUIUTYA. DTO pealu3yeTcsi BO3BEAECHHEM KaXKJIOW TOYKH BO BTOPYIO
cTeneHb. B nmuTeparype ommcaH MeToJl YCTpaHEHHs OTPULATENbHBIX 3HAYEHUH aMrumTyx B OMI
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curHaie myreM ux orOpacwiBanus [8]. [anee, mis ymnpolieHus: mocienyromeid o0padOTKu JaHHBIX
ObUTO TPHUHITO pElIeHHE YMEHBIIUTh WX Pa3MEPHOCTb, YTO OBLJIO peaju30BAaHO YCpPEIHEHHEM
3HAQYEHUH II0 BPEMEHHBIM YYacTKaM MAIUTENbHOCTBIO 20 MC. DTO TPHUBEIO K YMEHBIICHUIO
pasmepHOCTH BXoaHOro BekTopa naHHbIX ¢ 24 000 mo 600 Toyek M yNPOCTUIO MOCHEAYIOLIYIO
o0pabotky. Cremyromieil mar — ycTpaHeHHE BBICOKOYACTOTHOTO IIyma. [Iisi 3TOro MCIONB30BaCs
YCPEAHSIOMUN GUABTP ATUTEIBHOCTBIO 25 Touek. [locaemHumM maroM mocTpoeHus orudaromiei ObL1o
HopMHpoBaHHUe 3HadeHuit ot 0 qo 1, 1y 4Yero NaHHBIE NENWINCh HA MaKCHMalbHOE 3HauCHHE.
OTO MO3BOJIUIIO CPABHUBATH MEXKy COOOM pas3indHbIe orubaromive. bes HopMalM3auyu aMILUIATY/IbI
oru0aroImnx MOr'YT OTIMYAThCS Ha JIBA MOPSIKA.

s ompenenenus nATH  (pa3 aKTUBHOCTH MBI IO JAHHBIM TeCTa Ha YyAEp)KaHUC
MaKCHUMallbHOTO ycuiusi HeoOxoaumo OMIT paszgenute Ha TATh WHTEPBAJOB, HAWTH IIECTb
KOHTPOJBHBIX TOYEK, cM. puc. 2. Touku A u F sBistrorcst HawamoMm u KoHIOM 3amucu. Touku B u E
OIPEIEIISIIOTCS MMyTEM aHallu3a aMILTHTY bl OTHOAIOIICH: TiepBast U TOCIEHSS TOUKH, ITPEBHIIIAIOIINE
rpannyHoe 3HadyeHue 0,05. s HaxoXKAEHUS OCTAJbHBIX KOHTPOJBHBIX TOYEK OINPENENsIOTCS JABa
WHTEpBaja JaHHBIX: Touka B miroc maTepBan B 1,5 ¢, Touka E munyc untepsan B 1,5 ¢. JlnurenbHOCTH
curfaia B 1,5 ¢ TOXJIECTBEHHA MHTEPBANy JUIMHOW B 75 orcueroB. [locie HaXOXIEHUS MHTEPBAJIOB
st KoppektHoro omnpenenenus Touek C u D HeoOxoanMo ycrpaHuTh d3dekt apedezxaHus KOHIA
yuacTtka cxarus (¢aza b) m mauango yuactka paccmabienus (dhaza d). DTo JOCTHTAETCS CMEIIEHHEM
KOHTPOJBHOW TOYKH. J[JIsi 3TOr0 MHTEpBaj CXKATHS YMHOXAETCS Ha B3BEIIUBAIOMWN Koddduiuent
cormacHo ¢opmyise (1), uHTEpBa) paccinalieHuss YMHOXaercs Ha KOI(PQHUIIMEHT COrJIacHO

dhopmye (2).

Aun = Aun® k™, 1)
A = Amnd -k, ()
rae i usmensercs or 1 no 75;

k=1,02; )

Amnf’, AM}’l‘d — 3HAYEHMe aMIUTUTYABI i-i TOUkKM wHTepBaja cxatus ((aselb) u paccmabdieHus
(dassr d?*‘

Amn”, Amn” — 3HaueHWe AMIUTMTYIbI i-i TOYKM WMHTEPBAJOB CXKATHSA/PACCIABIEHHs IIOCITe
i i

YMHOXEHHSI Ha B3BEITHBAIOIIHNA KO3 DHUIHEHT.

3areM, 1mociie HaXOXKICHHs BCEX KOHTPOJIBHBIX TOUYEK, MaHHbie (a3 b, d anmpokcumupyrorcs
JMHEHHON (YHKIMEH MO METOAY HaWMEHBINNX KBampaToB, ¢opmyna (3). Muoxurenb Ki sBisercs
Mepoil yria HakJIOHa KPHBOH M Janee HMeHyercs Kod(p(hUIMEeHTOM CxXaTusi (pacciabieHws).
Koaddumment k; mokaspiBaer cMelieHre KpUBOH OTHOCUTEIHHO HYJISI KOOPIUHAT.

Vi =k +k, 3)

rzie Xj — Bpems, C.

Ha puc. 3 m3o0OpakeH WHTEpBan 10 YMHOXXEHHUS Ha B3BemHBalommid KodhdummeHnr —
kpuBag 1. KpuBas 2 — pe3ynpTaT yMHOXKEHHS WHTEpBajla Ha B3BEIIMBAOMMK KOd(ummeHT
C TIOCTIeIYIOLIEeM NTPUBEACHHEM aMIUTUTYAbI K 1. Touka ¢ MakCHManbHOM aMIUTUTYION Ha HCCIIEyEeMOM

uHTepBasie oboznHayena Ci. [locie yMHOXEHUS Ha B3BEIIMBAIONIMN KOX(PQUIMEHT W NpHBEAECHHS

MakcUManpHONH ammumrtyasl K 1 ammmryna Touku C; pasHa 0,719. Ilocne B3BemmBaHMS Ha
*

HCCIIelyeMOM UHTEpBalle HaXoAAT TouKy Makcumyma — C, . Bo n30exanue uckaxenus GopMel CUrHaja

TOYKY MAaKCHUMyMa MPOCHUPYIOT Ha UCXOAHBIC JAHHBIC, TOYKA C2 . Taxkum 06pa30M, 13 MOJIYYCHHOI'O

YdaCTKa CixKaTusia B—Cz y61/1paeTcsI HUHTEpBAJl C KOJ1e€0aTeIIbHBIM nmpoueccoM OKOJIO MAKCUMAJIBHOI'O
3HAYCHUA aMIUIUTYJbl — TOYKH Ch.
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Puc. 3. UnrepBan cxarus: 1 — naHHbIE 10 yMHOKEHHS Ha B3BEIIUBAIOIMN KO QUIIMEHT; 2 — TaHHBIE TTOCIe
YMHOKECHUSI Ha B3BEIIMBAIOINI K03 ULIMEeHT
Fig. 3. Compression interval: 1 — data before multiplying by a weighting coefficient; 2 — data after multiplying
by a weighting coefficient

Oo6cy:kaenune

ITociie momydenus W 0oO0pabOTKKM JaHHBIX OBUIO TPOAHAIM3UPOBAHO 221 MHOTOKaHAJTBHBIX
OMI" mprm; YJIO. U3 vux 16 mHOrokanansHbeIx OMI (7,2 %) HE ymanoch mpoaHaIH3upOBaTh. JTO
MOIJIO OBITh BBI3BAHO HAapyLIEHUSIMHM [AllMEHTaMU BBINOJIHEHUS alrOpUTMa JEHCTBHUIl, a Takke
nedexkraMu perucTpanuy, TaKUMU KakK OTPbIBAHHME 3JIEKTPOAOB BO BPEMsI BBIIOJIHEHUS TECTOB WJIU
IUIOXOH KOHTAaKT MEXKAY H3MEPHUTENbHBIM 3JeKTpomoM u Koxed. Ilocme mporpammuoro pacuera
KOHTPOJNBHBIX TOYEK IOTPeOOBAIOCh BPYYHYIO OTKOPPEKTHPOBATH 3HadeHUs 286 Touek, 4To
coctapsieT 8,7 % OT BceX KOHTPOIHHBIX TOUYEK.

Ha puc. 4, a u3o0pakeHo pacmupenencHue Kodh(HUIMEHTOB pacciabiieHus IS MpaBod U
JIEeBOW BHCOYHOW MBI ['pynma 1 — manueHTsl, y KOTOPBIX HAOMOJaNUCh W3MEHEHHS B (PYHKIIUH
BHYC, rpynmna 2 — nanueHTsl, y KOTOpPbIX He HaOmoaaIuch u3Menenus B pyakinun BHUC.

W3 ananmm3a naHHbIX Kod(duimeHTa pacciabieHUss BUCOYHBIX MBIIII CIELYET, YTO UL
rpynmel 0e3 HapymieHui Oollee XapakTepHO mpeoOmamaHue KodddummenTa paccrabieHUs TeBOiM
MBIIIIEI HAJl IPaBOM, a 00JacTh mpeodmamanus KodpHUIeHTa MPaBod MBIIIIEI Ooiee XapaKTepHa
IUISL TPYIIIBI C HAPYLIEHUSIMH.

Hanneie o0 k03¢ duIreHTaM cKaTusl U JaHHbIE KEeBAaTENbHBIX MBIIIL ITOKa3anu ceOsi MeHee
ceneKTUBHbIMH. CeNeKTHBHOCTh METOJIa OIpeaensiiach cieayomuM oopazom. Haxoaunace pasHuna
MEXIy KOd(pPHUIHMCHTaAMH pacciabieHuss NpaBOil W JICBOW MbIIMIB,, cM. puc. 4, b. JlanHble
pa3buBaIKCh Ha TPU MOAIMANA30HA — 00IACTh C JAHHBIMU IPyMIIEl 1, 00JacTh ¢ JAaHHBIMU TPYIIIHI 2,
o0macTb €O CMEUIEHHBIMH JaHHbIMH. Jlajee ompeaensyics MPOLEHT MCTUHHOTO M JIOXKHOTO
cpabateiBanusi Merona. CeJeKTUBHOCTb pa3lelieHdsl IpyIn HokazaHa B TaOm. 1. MakcumanbHoe
paszeneHue Mexay rpynmnaMud Habmromaercss s Kod(hduuueHToB pacciaOieHus: Asl BUCOYHBIX
MBILIIII.

[lony4yeHHble IaHHBIE TaKXe CBUICTEIBCTBYIOT, YTO 3HAaueHHE KO3(PQHUIMEHTa CHKATHA
Oonbiue 2,5 U1 BUCOYHBIX MBIIII XapaKTepHO IS rpynmnsl ¢ HapymenusaMu ¢yHnkiuun BHUC. Takum
obpazoM, cocrosune BHUC no xosddunuenty pacciabieHnss BUCOYHBIX MBI ObLIO OMpeeneHo
ucTuHHO B 50 % ciydaes, J10kHO — B 16 %; 10 k03¢ uMeHTy pacciabiaeHus xKeBaTebHbIX MBI —
UCTHHHO B 24 % cnyvaes, n1oxHO — B 8 %.
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Puc. 4. Koapunmenr pacciabiennss BACOYHBIX MBI, TAe | — nanmenTs! ¢ Hapymenusmu B BHUC, 2 — 6e3
HApYIICHUH: @ — IPOCTPAHCTBEHHOE paclpeieNieH e, b — ructorpaMma pacrpeaenieH s pa3HuIilbl Ko3(QhHIHEHTOB
Fig. 4. The coefficient of relaxation of the temporal muscles, where 1 — patients with dysfunctions in the TMJ,
2 —without dysfunctions: a — spatial distribution, b —a histogram of the distribution of the difference in coefficients

Taoauna 1. CeleKkTUBHOCTS METO1a
Table 1. Selectivity of the method

Kpurepwuii cenexTuBHOCTH
Selectivity criterion
HctunHoe JloxHOoE Hctuanoe JloxHoe
HasBanue OIpENEIECHNUE OIIpENEIECHNE OIIpEIETICHUE OIIpEIETIEHUE
koddduLrieHTa HOPMAaJILHOI'O HOPMAaJILHOI'O HapyLICHMS HapyLICHUS
(Name of the coefficient) COCTOSIHUS COCTOSIHUS True definition of| False definition
True definition of | False definition of | violation, % of violation, %
the normal state, % | the normal state, %
paccna6neH1/m BHUCOYHBIX MBIIIII] 21 10 29 6
temporal muscle relaxation ratio
paccna6neHm JKEBATCIIbHBIX MBIIIII] 2 1 2 3 6
masseter muscle relaxation ratio
CXKaTHuA BUCOYHBIX MBIIH].[. ) 21 9 7 6
temporal muscle compression ratio
CXXaTus KEBATCIIBHBIX MI)I]:LIII ] 2 9 8 7 11
masseter muscle compression ratio
3akj10ueHue

B nmannoit pabore Opima pa3paboTaHa W TPEIOKEHA METOMUKA (QIIIBTPAUN IIYMOB
1 00pabOTKM MHOTOKaHANBHBIX 3JekTpoMuorpamm Meimr YJIO, a Takke aHamm3a COCTOSHUS
MBILIEYHO-CYCTaBHOI'O KOMILIEKCA. AHaiIW3 MPEAJIOKEHHOIO alroputMa oOpaOOTKM MOKas3aj, dTo
7,2 % wHorokanamepHbix OMI He ymamock NpOaHATU3UPOBATH. OTO MOTJIO OBITH BBI3BAHO
HapyIIeHUsSMH T[MalWeHTaMH aJropuTMa JAeHCTBUA win  nedextamu  dnekrtpojoB. llocme
MPOrpaMMHOI0 pacyera Mo MPEIJIOKEHHOMY aJITOPUTMY HPHUIIIOCH OTKOPPEKTUPOBATh BPYUYHYIO
8,7 % 3HaueHMH KOHTPOJILHBIX TOUEK. AHAIM3 IMOJYYEHHBIX JaHHBIX IOKa3aj, 4TO NpeolnagaHue
ko3 urmenta paccialneHus J€BOW BHUCOYHOW MBILILBI XapaKTepHO Ui TPYyNIbl 0e3 HapyLIeHHH
¢ynxkumit  BHUC, mnpeobnaganne xkoddduuuenta pacciabiaeHus NpaBod BHUCOYHOM  MBIIILBI
XapakTepHO Ui TPyNIbl ¢ HapymeHusiMH. llomyueHHble JaHHBIE TakXe CBHIETEIBCTBYIOT,
YTO 3HauUeHHEe Kod(HuIMeHTa cxaTusl Oonplie 2,5 Ui BUCOUHBIX MBI XapaKTePHO ISl TPYIIIBI
c HapywenusiMu pyakuumn BHYUYC. MakcumanbHOe pasfeneHue rpymnil HaOIoJaercss MpH aHaylnze
ko3 pumeHToB paccnabieHusi BUCOYHBIX MBI, YJaJllOCh WCTHHHO ONPENCIUTh HANIW4Yhe WIH
orcyrcrBue HapymeHuit BHUC B 50 % cnyuaeB, noxno — B 16 %. Koadduunent paccnabnenus
JKEBATEIbHBIX MBI MO3BOJIMI MOXY4YuTh HcTUHHOE cocTtosHue BHUC B 24 % cmyuaeB, J0xHOE
coctosiane — B 8 %. Mcxons u3 3TOro, mojiydeH BbIBOL, uTo OMI, momydeHHBIE OT KEBaTEIbHBIX
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MBI, U KOS(b(bI/IHI/IeHT CIKaTH MCHEC IPUTOAHBI I PAa3ACJICHUA I'PYIII C MTATOJIOTUsAMU U 0e3
MaTOJIOTHM B MBINICYHO-CYCTaBHOM KOMIIJIEKCE BUCOUYHO-HUIKHCUCIIFOCTHOI'O CyCTaBa.

10.
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