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CPABHUTEJILHBIIA AHAJIN3 BO3SMOXKXHOCTEM YJIbTPA3BYKOBOI'O
UCCJEIOBAHUSA U MATHUTHO-PE3OHAHCHOM TOMOT PA®UU
METO/IOB JJUATHOCTHUKH Y ITAIIMEHTOB C TATOJIOTUEH
BUCOYHO-HUKHEYEJIIOCTHOI'O CYCTABA
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Pe3lome. B crarbe mokazaH CpaBHUTENBHBIA aHAIM3 MEXAY (QYHKIUMOHAJIBHBIMU METOJaMU
JUarHOCTUKH  BHUCOYHO-HIDKHeuentocTHoro cycraBa (BHYC), wMexny  ylibTpa3ByKOBBIM
uccnenoBanueM (Y3M) m marautHO-pe3oHaHcHoW Tomorpadueir (MPT). HccnenoBanwsr 40
nauuentoB (80 cyctaBoB), B Bo3pacTe oT 18 mo 45 ner (25 wenumH u 15 myxuun). [IpoTokon
MPT-uccnenoanust BHUC cocrosina uz pynknuonansHbeix nmpob B pexxumax T-1, T-2, PDW, T-1,
3D B akcuanbHbBIX, CAarUTTAJIbHBIX M KOpoHanbHbIX MiockocTax. g Y3W BHYC ucnonb3oBanu
armapat - Philips En Visor ¢ momMomipio TrHEHHOTO natyuka ¢ pabodeit yactoror 7,5 - 14 Ml u
JUIMHOW anepTypsl 45,0 MM, MakcuManbHas riyouHa ckanupoBanus 30,0 mm. IIpoBoaunace Y3U
BH3YaJIU3allis TOJIOBKH, AUCKA, KAlCYISIPHO-CBSI304HOTO U MbltieyHoro anmnapata BHUC.
KuroueBble cjioBa: BuCOUHO-HMXHeudentocTHoro cycrasa (BHYC), marautHo-pe3oHaHCHOMN
tomorpadhuu (MPT), ynerpasBykoBoe wucciemoBanme (Y3M), cycTaBHOW IUCK, aKCHAJIBHOE,
CaruTTajgbHOE U KOPOHAJIBHOE IJIOCKOCTH, CYCTaBHOE IIPOCTPAHCTBO, MEKKBAPTEIbHASI TOYHOCTb.

CAAMAM BLJLIBIMKBI )KAAK MYYHYH IMATOJIOT'USICHI BAP
BENTANTAPIAIBI YJIBTPAJOBYI U3NIJIOO ’KAHA MATHUTTHUK-
PE3OHAHCTBIK TOMOTPA®UA TUATHOCTUKAJIBIK METOIJIOPYH

MYMKYHUYJYKTOPYH CAJBIIITBIPMA TAJLTOOCY

9.M. Meip3abexoB, A.b. MambiTOBa
b.H. Enpuun ateiaparsel, Keipres-Poccnsa CriaBsH yHUBEpCUTETH
(Pextop — T.u.1., mpod., YAU KP akanemux Hudanser B.1.)
bumikex m1., Keipreiz Pecniybnukacsl

Kopyrynay. Makanaga caamail buapliikel  kaak  MyyHyH CbDKM, nmarHocTHKachHBIH
(GYHKIMOHAIIBIK  BIKMAJIApbIHBIH, yibTpanoOym wuigee (YJW) kaHa MarHUTTHK-PE30HAHCTHIK
toMorpadusHbH (MPT) canpiureipma ananu3u kepceTyireH. 18 xamran 45 jkaiika yeinHky (25 asin
xaHa 15 spkek) 40 Geitran (80 myyn) usungenred. CbDKMuyn MPT usunneenyn nporokony T-1, T-
2, PDW, T-1, 3D pexumaepuHIeru akCHaIAbIK, CarUTAJIbIbIK >KaHA KOPOHAIIBIK TETU3IUKTETH
¢dynknmonanaeik TecrrepaeH Typrad. ChbDKMuyn Y3U yuyn anmapat konnonysras - Philips En Visor
7,5 - 14 MI'n mmTee >XbIUTHITBI kaHa 45,0 MM OalIbIHBIH Y3YHAYTY, MaKCHUMAJYy CKaHEpIioe
teperauru 30,0 MM G0TOH CHI3BIKTYY AaT4uK KOnaoHroH. CbDKMHyH OalibiH, AUCKUH, KarCyabIK-
OaliaHpIIITYY jkaHa OyauyH anmapaTbiH Y 3U BU3yanu3anuschl )kacajraH.

Heru3rm ce3mep: caamail bUIIBIMKBI JKaak MyyHY, MAarHUTTHK-PE30HAHCTBIK TOMOrpadus,
YIABTPAYHAYK U3WINO6, MyyH JTUCKH, aKCHAJIBIK, CATUTAJIBBIK jKaHa KOPOHAJIIBIK TETU3AUKTED, MYYH
MEUKUHUTH, KBAPTHIIb apaJIbIK TAKTHIK.
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COMPARATIVE ANALYSIS OF THE POSSIBILITIES OF ULTRASOUND AND MRI
DIAGNOSIS METHODS IN PATIENTS WITH TEMPOROMANDIBULAR PATHOLOGY

E.M. Myrzabekov, A.B. Mamytova
Kyrgyz-Russian Slavic University named after B.N. Yeltsin
(Rector — d.t.s., prof., Academician of the NAS of the KR Nifadyev V.I.)
Bishkek, the Kyrgyz Republic

Summary. The article shows a comparative analysis between functional methods for diagnosing
the temporomandibular joint (TMJ), between ultrasound (US) and magnetic resonance imaging
(MRI). 40 patients (80 joints) aged 18 to 45 years (25 women and 15 men) were studied. The
protocol of MRI examination of the TMJ consisted of functional tests in the T-1, T-2, PDW, T-1,
3D modes in the axial, sagittal and coronal planes. For ultrasound of the TMJ, a device was used -
Philips En Visor using a linear probe with an operating frequency of 7.5 - 14 MHz and an aperture
length of 45.0 mm, a maximum scanning depth of 30.0 mm. An ultrasound visualization of the
head, disc, capsular-ligamentous and muscular apparatus of the TMJ was performed.

Key words: temporomandibular joint (TMJ), magnetic resonance imaging (MRI), ultrasound
(ultrasound), articular disc, axial, sagittal and coronal planes, articular space, interquartile accuracy.

Beenenue. 3abosieBanus BHCOYHO-  Tak M BU3yanpHOro ucciaenosanus BHUC. [lns
HIDKHEYEIIFOCTHOTO cycraBa (BHUC)  ¢ysxumonanpHOM  Busyanusaumn  BHUC
IPEJICTaBISIIOT CO00Il TEeTepOreHHyK TpYyHIy  MOXHO HCIIOJIb30BATh MArHUTHO-PE30HAHCHYIO
CKEJIETHO-MBIIIEYHBIX W HEpPBHO-MBIMICYHBIX  ToMmorpaputro (MPT) wu  ymapTpasBykoBoe

nccienoBanue [3,4].

Heab. M3yunuts naHHbIe (YHKIIMOHAIBHBIX
METOZIOB HMCCJICBOBaHUSI y TMAIMEHTOB C
narosnorueit BHUC.

Marepuanbl U METOABI

B uccnenoBanue Bouwiu 40 marueHToB (25
KEHIIMH U 15 MyxuuH), B Bo3pacte oT 18 1o
45 gner. Ilaumentsl ObUT OTOOpaHBI TOCHE
MpeABAPUTEIHHOTO AHKETHUPOBAHUS u
KJIIMHUYECKOTO oOcrnenoBaHus, KOTOpbIE
peAbSIBISUIIN kano0bl Ha auchynkmmuo BHUC
TaKue Kak: XpYyCT, UIEIYOK, JAeBUHALUA U
nedrekcus Npu OTKPBIBAHMM pPTa, OO0IM B
oomactu BHUYC wu keBaTeNbHBIX MBIIIIAX
(Tabm. 1, 2).

COCTOSIHUH, 3aTparuBaloOUIMX BeCh KOMILIEKC
BHCOYHO-HWKHEUETIOCTHOTO  CyCTaBa TaKHe
KaK: JKEeBaTEJbHbIE MBIIIIBI W  KOCTHBIC
komnoHeHThl. uchynkimss BHUC nopaxaer
1o 15% B3pocibIX ¢ MUKOM 3a00JIEBAEMOCTH B
Bo3pacte oT 18 no 45 ner. Auchynxkuuu BHUC
MoJlpa3fieNiieTcsi Ha  BHYTPUCYCTaBHbIE U
BHecycTaBHble. OOIIKME CHMOTOMBI BKIIIOYAIOT
007 Unu AUCHYHKIMIO YETIOCTH, 00JIb B yXe€,
roloBHyro Ooms u Oomp B Juue [1,2].
Otnonorus JUCHYHKINN BHUYC
MHOTr0()aKTOpHasi U BKIIIOYAaeT OMOJIOTHYECKHUE,
HKOJIOTUYECKHE, COLIMAIbHBIE, YMOLIMOHAIIbHBIE
U KOTHUTHUBHBIE Tpurrepel. /luarHoctuka u
neuenne BHYC tpebyroT, Kak KIMHHYECKOTO,

Tabnuna 1 - Hannune 601€3HEHHOCTH M THIIEPTOHYCA B )K€BATEIBHBIX MBIIIIAX

bosae3nennocts (+, - ) I'mnepronyc (+,-)
OcHoBHBIE KeBaTe/IbHbIe MbIIIIbI

Cnpasa CaeBa Cunpagsa CaeBa
Bucounas mbimna 1(+) - - 1
JKeBarenbHas Mplla 1(+) - 2 1
JlaTepanibHast KPHUIOBUIHAS MBIIIITIA 9(+) 13 (+) 8 9
MenuanbHasi KpbUIOBHAIHAS MbIIIIA 6 (+) 4 (+) 3 4
Bucounoe npukpernienue 3(+) 2(+) - -
Hroro 20 (cnpasa) | 19 (cneBa) | 13 (crpaBa) | 15 (cneBa)
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Tabnuua 2 - @ynkunonanabable HapymeHust BHUC

H BHYC
DYyHKIHOHAIBHBIE IPU3HAKHU B Hopme apyuieHusi B Hroro
BHYC Cnpasa(+,-) | CuaeBa(+,-)
['unepMoOUIBHOCT CYCTaBHBIX
rosioBok BHUC (>0,5-1 cMm.) 4-4,5 cm 6 (1) 6 (+) 12
['MmoMoOUIBHOCT CYCTaBHBIX
ronoBok BHUC (<0,5-1 cm.) 4-4,5 cm 1(+) 1 (+) 2
Bbonb nmpu TPAHCBEPCATBLHOM Te ‘roiws BErm: 2 (1) 1) 3
JIBMKCHUH HUKHEH 4eITI0CTH
[I{ea4oK B KOHIIE OTKpBIBaHUS pTa | He MomKHO OBITH 9 (+) 11 (+) 20
II)]:FISH‘IOK B HayaJie 3aKpbIBaHUs S P — 7(4) 6 (+) 13
Kpenurauus He nomxHO OBITH 2 (1) 2 (1) 4
Hccnenyemble manueHTbl ObLTM pa3feMHbl  3XOTE€HHOCTh TKaHEeH, MIPOU3BOIUIIOCH

Ha 2 rpynnsl 1o 20 uenosek. B nepByro rpymnmy
BolLIM maruenTsl npoxoausmue MPT BHUC,
BTOPYIO  TpYIIy  COCTaBMJIM  MAlUEHTHI
npomeamue Y 3.

[Mpumensum anmapar Y3U - Philips En
Visor ¢ [OMONIBI0 JWHEHHOrO IaTdhka C
paboueii wactoroit 7,5 - 14 MI'n u pnmuHO#
arepTypsl 45,0 MM, MakcuMaibHas TITyOWHA
ckanupoBanusa 30,0 mMm. IIpoBomunace Y3U
BU3yalM3alusl TOJOBKH, AHMCKa, KamCyIspHO-
CBA304YHOro M MblmeyHoro ammapata BHYC.
Beinensimics  Moposorudeckre  3JIEMEHTHI,
IIPOM3BOJWIOCH  OIPENETICHUE  pa3MEpHBIX
BEJIMYUMH, OIpe/ieNsiiach OTHOCUTENIbHAS

CpPaBHCHHME aHAJOTMYHBIX MapaMeTpoB 000uX
CYyCTaBOB, OIICHUBAJIOCHh (DYHKIIMOHUPOBAHUE
CycTaBa M OTACJIbHBIX €ro DJIEMEHTOB B
JTUHAMHKE.

B xone uccnegosannst BHUC, natunk Y3U
pacrionarajcsi B CIEAYIOUIAM 00pa3oM: II0
TOPU30HTANK TapauienbHo  DpaHkpypTCKOi
IJIOCKOCTH  TOJA  YIJIOM 35-65°. Jost
HCCICAOBAHNS MCAUAIBHOTO W JIUCTAIBLHOTO
MTOJTFOCOB CYCTaBHOHM TOJIOBKH W OIPEICIICHHS
IIMPUHBI BEHTPOJATEPATBLHOTO M JIUCTAIBHO-
JaTepabHOTO OT/AeNIa CYCTAaBHOW I JATYUK
VY3U ycraHaBIUBaIH MO BEPTHKAIH O] YTIIOM
90° k ®pankdyprckor MmIOCKOCTH (Tadm. 3).

Ta6numa 3 - Y3U xapakrepucTuka CTpYKTyp cyctaBa npu auchynkiun BHUC

[TpuzHak VY31 BHUC narosorus, (n=20)
TouumHa Kancynsl CycTaBa, MM 0,63+0,23

[[InprHa nepenHero otaesna CyCTaBHOM SN, MM 1,02+0,29

[IIupuna cpeHEro oTaena CyCcTaBHOM IEIN, MM 1,2+0,09

IIInpuna 3a1HEro oTaeNa CyCTaBHOM IEIN, MM 6,07+0,25

[IIypuHa KancyJibHO-IIEEYHOI0 IPOCTPAHCTBA, MM 1,98+0,68

[ITvprHa naTepagbHON KPBUIOBUHOM MBIIIIBLI, MM 14,83+2,15
MoOMJILHOCTE TOJOBKH HMXKHEH YEJIFOCTH, MM 12,55+2,32
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MPT nposoawiach C  HCIOJIb30BaHUEM
anmapara PHILIPS INGENIA HDI 1.5 Tesla.
IIpoTokon MPT-uccienoBanus BHUC
BBIMIOJIHEHO € (YHKIIMOHAJIbHBIMU MpoOaMu B
pexumax T-1, T-2, PDW, T-1, 3D B

AKCUAJIbHBIX, CaruTaJlbHbIX W KOPOHAJIBbHBIX
IUIOCKOCTAX. M300paxkeHus ObUIM MOJTyYESHBI
Kak B 3aKpbITOM, TaK MW B OTKpPbLITOM
NOJIOXKEeHUH  HiwkHed  yemoctd. [lupuna
CYCTaBHOM  SIMKH, cyctaBHoro  Oyrpa,
CyCTaBHOM  KarCyJbl U JaTepaibHas

MIOBEPXHOCTh MEXKJYy CYCTaBHOW T'OJIOBKOU
HIDKHEN YEeNIOCTU U3MEPSIIN B TPEX TOUKAX KaK
B 3aKpbITOM, TaK U B OTKPBHITOM TOJIOKECHUN
HWDKHEH YeTFOCTH BO BCEX IIOCKOCTSAX (Ta0m. 4).

CratucTUyecKnii aHaln3 KOJUYECTBEHHBIX
JAHHBIX OBLUTM TMPEACTaBICHBI CPEAHUM U
CTaHIaPTHBIM OTKJIOHCHHEM TUTSt
pacrpeieNéHHbIX JaHHBIX W MEIHWaHOM C

MEKKBAapTHIIbHBIM JTUANa30HOM. TOYHOCTh NSt
KOJMYECTBEHHBIX JIAHHBIX OIEHUBAJIACh C
MOMOIIBI0  KOO(PPUIIMEHTa  MEKKIACCOBOM
koppermsiiim (ICC) w  CBSI3aHHOTO C  HHM
Kputepus 3HaUuMOCTU. KauecTBEeHHbIE TaHHbIE
AQHAJIM3UPOBAINCH C MOMOIIBIO OMUCATENHLHOM
CTaTUCTUKH, a CBSI3b MEXIYy KaueCTBEHHBIMHU

NEPEMEHHBIMH  TPOBEPSUIaCh C  TTOMOIIBIO
kputepus Puiepa.
UccnenoBanuss BHYC, mnonydeHHble c

IIOMOILBI0 yIbTpa3BykoBoro 1 MPT meronos,
CpaBHMBAINCh W oIleHMBaIHch 1o Bland &
Altman u K03QPUIHEHTOM BHYTPUKIACCOBOU
koppensiiun (ICC). YpoBeHb 3HAYMMOCTH OBLIT
ycTaHoBieH Ha ypoBHeE p <0,05. 3nauenus ICC

BappupoBaia ot 0,964 1o 0,995, wuto
CBUJIETEIIbCTBYET 00 OTJIMYUTEIIEHOM
KOoppelsiiuyd ~ MEeXIy  ABYyMsS  MeETOIaMu

uccnenoBanus BHUC (tab6mn. 5).

Tabnuua 5 - 3nauenus ICC ans MPT u ynbTpa3ByKOBBIX U3MepEeHH 115 j1eBoro u npasoro BHUC

IIpoexuun MPT u Y3U nas
npasoro u Jesoro BHUC npu
OTKPBITOM H 3aKPbITOM
NO0JIOKEHHUH pTa

BayTtpukiaccoBas
KOppesIIus

95% noBepuTENbHBIN HHTEPBAI

Huxunit

Bepxuuii ipenedn
npeen p pel

MPT TtpancBepcaibHO clieBa
3aKphITas

VY3U cneBa TpaHCBEPCAIBHO
3aKpbITas

0,971

0,950 0,984

MPT neBslit npOIOABHBIN
3aKPBITHIN

V3U neBblii IPOIOIbHBIN
3aKpBITHIN

0,993

0,987 0,996

MPT cneBa TpaHcBepcaibHas,
OTKpBITas

V3MU cneBa monepevyHoe OTKPHITON

0,995

0,992 0,997

MPT neBslit npOIOIBHBIN

OTKPBITBII

V3U neBblii IPOIOIbHBIN
OTKPBITHII

0,964

0,938 0,980

IIpoexuun MPT u Y3U nas
npasoro BHYC npu oTkpsITOM
U 3aKPbITOM I0JIOKEHUH PTa

MPT mnpaBas TpaHCBepcaiabHas
3aKpbITas

V3U npaBast TpaHCBEpCATIBHAS
3aKpbITas

0,988

0,979 0,993
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MPT npaBast npononbHas
3aKphITas 0,993 0,987 0,996
VY3U npaBast npoaosbHas
3aKphITas
MPT npaBoe TpaHCBEepcaIbHOE
OTKPBITOE 0,995 0,991 0,997
VY3U npaBoe nonepevyHoe
OTKpPBITOE
MPT mnpaBblil IpOAOJIBLHBIN
OTKPBITHII 0,991 0,984 0,995
V3U npaBslii IpoAOIbHBIN
OTKPBITHIN
[TateHTHI C OJAHOCTOPOHHEN NPUBBIYKOU Juarnoctuka  guchynkimun  BHUC B
KEBaHMUA MMeIM Oosiee BBICOKHME IIOKA3aTeId  OCHOBHOM 3aBHUCST oT KJIMHUYECKUX
CMEIIEHUsI CYCTaBHOTO JHCKAa KIEpeau 1O  CHMITOMOB, BBIOOD TOYHOTO U HAJEKHOTO
CPaBHEHUIO C NMAIMUEHTAaMH, Y KOTOPBIX HE OBUIO  MeToja BU3yaJIN3alNH pu OLICHKE
[IPUBBIYKY OJJHOCTOPOHHETO JKEBAHHUS. muchyakimn  BHUC — umeer  wimoueBoe

Cpennue HOKa3aTeu Pa3HHULBI B
m3Mepenusix mexay MPT u  ynerpasBykom
3aBUCEIM OT IOJIOKEHHUS HUKHEH YeNOCTH U
JOKanu3alMu  jJatyvka. B menom s
YABTPa3BYKOBBIX M3MEPEHUM CpeqHssl pa3HHUIa
cocraBmuna B nquanasone ot -0,182 go +0,130 MM
1o cpaBHeHUIO ¢ u3Mepenussmu MPT (tabu. 6).

3HauU€HHWE TMPU BHIOOpPE TAKTHKU JICUCHUS.
Takum oOpazom mnoaAepxkuBacTcs KOM(OPT
MaIleHTa U YMEHBIIAETCs MCUXO0JOTHYecKast 1
SKOHOMUYECKAsI HAarpy3Ka Ha MallUeHTa.

Tabnmuna 6- Cpennsisi pazHunia B usMmepenusx Mexay MPT u Y3U B 3aBUCHMOCTH OT TMOJOXKEHUS

HW>KHEH YeIIFOCTH U JJOKaJIMU3allu1 JaTYHKa.

IIpeneant
Ipoekuun MPT u Y3U Pasnuna coorseTcTEs (95%)
AJIA HpaBOFO u JEeBOIro B C e/THEKBAPATHUYHOE
BHYC N P p Huxnsas | Bepxuuii
cpeZ[HeM OTKJIOHEHHE
MPT n Y3 cuesa 40 | 0,041 0.134 0229 | 0312
TPaHCBEPCAILHO 3aKPHITO
MPT uY3Hcnesa 40 | 0,019 0.071 0,125 0.163
HpOﬂOHBHBH/I 3aKprTbII/I
MPT 1 Y3H cnesa, 40 | 0,031 0,046 0,062 | 0,125
HONEPEYHO OTKPHITAs
MPI'n YW nessn 40 | 0,011 0.150 -0.291 0313
HpOIIOJIBHBH/I OTKpLITBH/I
MPT"n ¥ SH npapas 40 | 0,032 0,069 0,106 | 0.171
TpaHCBepcaJILHaSI 3aKprTa51
MPT u Y31 npasas 40 | 0,016 0.056 0,09 | 0,129
HpOﬂOJIbHaSI 3aKpLITa$I
MPT u ynprpa3zByKoBOE
HCCIIE0BAHUE TIPABOE 40 0,027 0,043 -0,059 0,113
HOHepeque OTKpI)ITOC
MPT u Y31 npasstid 40 | 0,026 0.132 20,079 0.132
HpOﬂOHBHBH/I OTKpBITBH/I
Bectauk KI'MA um. N.K. AxynbOaeBa 68 2022 Ne 3




BOIPOCHI XUPYPTHUECKON CTOMATOJIOT U

HiccnenoBanue  OBIIO  TPOBEAEHO A
OIICHKU U cpaBHeHUs: meroaoB Y3U u MPT,
JUIS BU3YyalM3allMM TOJIOKEHUSI CYCTaBHOTO
QUCKa y TAlUeHTOB ¢ KajlobamMu  Ha
nuchyakmurn BHUC Hapsay ¢ KIMHHYECKUMU
cumntomamu. O6o3Hauenus Se, Spe, Ac, PPV
u NPV pans ynpTpa3ByKOBOM BHU3yalU3alMHU
BHYC ¢ Touku 3peHust NOJ0KEHUS CYyCTaBHOTO
nucka. Kpome Toro, maMepeHusi, moaydeHHbIE
HA OCHOBE YIBTPa3BYKOBBIX H300paKeHUH,
CHJIBHO KOppEIUpPYyrTCcs ¢ n3mepenusimu MPT.

3akiiloueHue

Takum oOpazom 1ipu BBIOOpE MeTonaa
QUarHoCTHKU mpu 3aboneBanusx BHUC, Bpau
JOJDKEH TIIATEIbHO BBIOMPATH MOIAXOMASIIYIO
pPaguOJIOTUYECKY0  TEXHHMKY, a  TakKke
MalMeHTa, B COOTBETCTBUU C KIMHUYECKUMU
MIpU3HAKaMU u cumnromamu. Lenn
BBIOpDAaHHOTO METOJAa HCCIEAOBaHUS JIOJDKHA
VIYYIIUTh TOYHOCH MOCTAHOBKM JUarHosa u

BHU3YaJIU3UPYIOIIETO HCCIICJOBAHMUS "
pa3IMYHON CTENEHBIO YYBCTBUTEIBHOCTU U
cienuuanocty. [lpuariMass  BO  BHHMaHUE
BbICOKHME 3HaueHus Se, Spe, Ac, PPV u NPV,
OOHapy)XCHHBIC 1T  OLEHKH  IOJIOKCHHS
CYCTaBHOTO Jucka, ¥Y3UW MOXHO MPEeAJIOKUTH B
KayeCTBE JONOJIHEHHS K OOBIUHBIM METOoJaM
Bu3yanuzaruun BHUC. U3 npeumymects Y3U,
TaKMX  KakK; HEMOHU3UPYIOIIEEe  M3Iy4YEHUE,
JIOCTYITHOCTh, MPOCTOTa HCIOJIB30BAHUSI U
MOJIY9CHHS N300pakKeHHUI B pealbHOM BpEeMEHHU
no HeBbICOKOM 1eHe. MPT octaeTrcs 30JI0ThIM
CTaHIAPTOM JUISI HUCCJIEAOBAaHMUS CYCTaBHOTO
gucka. MPT He TOIBKO MOKa3bIBACT HAIUYHC
WM OTCYTCTBHE CMEIIEHUSI CYCTaBHOTO JHCKA,
HO U CBS3aHHBIE C HUM KOCTHBIC H3MCHCHUS.
V33U - 5T0 HOTEHIMAJIBHO MHOTOOOEMIAFOIITHHA
METOJ] BHM3yaJM3alUd Uil  JUarHOCTHKHU
nosioxenust nucka BHYUC, kotopoe Tpebyer
JATbHEUIIETO UCcClieoBaHus 00jiee B IUPOKOM

pe3ynpTaTa JIEUEHUS B COOTBETCTBMM C  MacTiuTade.
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