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B cmambe onucaHbl CO8peMeHHbIe UHGhOPMamuUBHbIE an2opummbl OUEHKU cmamoKuHe3uepaMmMbl rnpu rnposedeHuU cma-
bunomempuyeckux uccredosaHull, OCHOB8aHHbIE Ha 8apUayUOHHOM aHalu3e Maccugea 3Ha4yeHull fUHelHbIX 6eKIMopoe cmamo-
KuHe3uzpammbi. [pueedeHbl anzopummsl pacdema U ¢hu3uoosuyeckol uHmepnpemayuu eedyieao nokasamerisi 8eKmop-
HO20 aHasnu3a cmamokuHe3ugpammbl — Kavecmea yHkyuu pasHosecusi (KOP). OnucaHb! Hogeliwue noodxo0bli 8 BeKMOPHOM
aHanuse — oueHka rpouyeccos duHamuyeckol cmabunu3ayuu eepmukanbHoU No3bl Yernoseka. BoiyucneHue uHmeepansHol
8enuY4uHbI npu 0aHHOM uccrnedosaHuu — VIHOekca duHamuyveckol cmabunudayuu (MAC) — enepebie no3eonusio uccriedosa-
mero ydecmb 8 €OUHOM rloKa3amerie xapakmepucmuKu 0OHO8PEMEHHO MPOUCX00Ue20 U SIUHEUHO020, U 27108020 CMeWeHUs
ueHmpa OasfieHus Cmon Yesioeeka, m.e. oueHUMb KornebamernsHoe 08UXeHuUe o cmabunusayuu eepmukasnbHOU Mo3bl 8 C80-
em ecmecmee, 6e3 UCKYCCMBEHHO20 PacyfieHEHUSsT Ha KOMIOHEeHMbI, HEBO3MOXHbIe Opye 6e3 dpyea.

KnioueBble cnoBa: cmamokuHe3uepamma, UeHmp 0asieHusi cmori, 8eKMOPHbIU aHanu3, UHelHbIl 8eKmMop cmamoku-
He3uepaMMbi, 8apuamueHOCMb 3Ha4YeHUl 8eKMopo., Ka4ecmeo hyHKUUU pasHoeecusi, QuHaMuveckasi cmabunusayusi rnosbl,
NuHeliHoe cMmeweHUe ueHmpa 0aenieHusi, yaroeoe cMmeuweHue ueHmpa 0aeneHusi, UHOekc OuHamuyeckol cmabunusayuu,
3Hepao3ampamal fpu yoepxxaHuu fno3sbl.
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The article presents the modern informative algorithms for evaluating statokinesiogram in stabilometric research, based
on variational analysis of the data array of linear vectors of a statokinesiogram. Algorithms are described for calculating and
physiological interpretation of the main indicator of a statokinesiogram vector analysis — Quality of balance function (QBF).
The modern approaches to vector analysis are described — estimation of the processes of dynamic stabilization of the vertical
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posture of a human being. Calculation of an integral value in this research — Index of dynamic stabilization (IDS) — for the first
time allowed to take into account all characteristics of the simultaneously happening linear and angular deflection of the pres-
sure center of the feet, i.e. to estimate the oscillating motion of the vertical posture stabilization as it is, without artificial division

into indispensible components.

Key words: statokinesiogram, pressure center of the feet, vector analysis, linear vector of a statokinesiogram, variation of
vector values, quality of balance function, dynamic stabilization of the posture, linear deflection of the pressure center, angular
deflection of the pressure center, index of dynamic stabilization, energy expenditures when keeping the posture.

YaepxaHue BepTMKasbHOM MO3bl, NPSAMOCTOSIHME U
6unoganbHas NOKOMOUMS — 3TO KJ/OYEeBble KOMIMO-
HEeHTbl MYHKLMOHANIbHON CUCTEMbl @aHTUrpaBMTaumm u
BEHeL, 3BOJIIOLUMKN YenoBeka B ero npmcnocobumtenbHom
AessTeNbHOCTU K CYLLEeCTBOBAHMIO B rPaBUTAUMOHHOM
rnone 3emnu.

N3yyeHneM MexaHW3MOB noajepXaHusi BepTUKalb-
HOM MO3bl B HOPME 1 NpX pasBUTMK psiga naTosiornye-
CKMX COCTOSIHWI opraHm3ama, opMUPOBaHUS KOMMEH-
CaATOPHbIX MEXaHM3MOB MO3HOM perynsauum 3aHmMaeTcs
ocobass obnactb 4yenoBeyvyeckoro 3HaHuMsS — MNOCTYpoO-
normsa (nat. postura — no3a). O6 akTyasibHOCTU BblI-
AesleHns 3Toro Meanko-bnonornyeckoro HanpasneHus
B OTAENbHY HayKy CBUAETENbCTBYET CYyLLEeCTBOBaHME
3a pyb6exxoM HecKOJsIbKMX accoumaumin cneunanmcros B
obnactun nocTyponorum, B 4acTHOCTU, aBTOPUTETHEN-
weri Association francaise de posturologie.

MpuBeaemM HEKOTOpPble OCHOBHbIE CBEAEHUS O MeXa-
HM3Max noadep)XXaHus BepTUKaNbHOM MO3bl U COBpe-
MeHHOWN cTabunoMeTpuyeckor AMArHOCTUKKN, KOTOopble
B NocnegHue roAbl NPUXOAST Ha CMeHy Mudam n oT-
KpPOBEHHbIM daHTasmnaM. T[lonyyeHne o6BbEKTUBHbBIX
AAHHbIX CTasi0 BO3MOXHbIM C BHeApeHueM B cTabuno-
MeTpUYeCcKyl AMAarHOCTMKY anropMTMOB BEKTOPHOIO
aHanmsa CTaToKMHEe3nrpaMmmsl.

YaepxaHuve 4enoBeKOM BepTUKaNbHOM MO3bl CONpo-
BOXJAAETCSA ero MukpokosiebaTtesnbHbIM (B CpaBHEHUM
c rabaputamm 4yenoseka!) NMpoLECCOM, O4YeHb penko
3aMeTHbIM MpU BM3yanbHOM HabnaeHMM 3a akToM
eCcTeCTBeHHOro KOMdOpPTHOro CcTosAHMA. [pouncxoasT
AOCTaTOYHO C/IOXHblE rapMOHMYeckme konebaHums kak
obuwero ueHTpa Macc (OUM), Tak 1 UeHTpa AaBNeHUs
(LLA) cton Ha NnoCKOCTb ONOpbl, KOTOpPbIE B CUY 06b-
€KTMBHbIX 06CTOSATENbCTB HE COBMNAZAT MO aMnnTy-
ae n gasHocTu.

LU — >To Ta uHTerpasnbHas TOYKa Ha MJOCKOCTU
0onopbl, B KOTOPYO B peasibHOM pexuMe BpeMeHU 06b-
€MHOe reoMeTpuyeckoe Teno — 4YesIOBEeK, MMEIOLWNHA,
BO-MEPBbIX, PasfMYHYIO MJIOTHOCTb TKaHel opraHn3ma
1, BO-BTOpbIX, YCTAHOB/IEHHbIN HE B BUAe Hecrmbaemo-
ro NpsAMoro ay4da (Man XecTkoro umMnanHapa), a nocro-
AHHO MEHSIIOWMN B COUYSIEHEHMSX TYNOBMLLA B3aUMHYIO
KOH(pUrypaumio ero cerMeHToB, Kak 6bl «ycpegHsieT-
cs» B Xo4e noaAep>XaHusi CBOEN BepTMKaNbHOM CTOM-
k. Takum obpasom, Mbl nogyepkuBaem, 4to LI He
aBnsieTca otobpaxeHnem npoekunun OLIM yenoseka Ha
NJI0CKOCTb ONopbl U kKonebaTtenbHblie npoueccbl OLM m
L/ He ToXXaecTBeHHbI (MX OTOXAECTB/IEHME — pacrnpo-
CTpaHeHHas owunbka nccnegosatenen). O6WMM CBON-
ctBoM U v npoekuun OLM ycTonumeo croswero (He
rnajatollero) YyenoBeka SABASETCA NMWb TO, YTO JlOKa-
NIN3YIOTCA OHWU B Npeaeniax KoopAnHaT rpaHuLbl Ornopsbl
yenoBeka (T.H. CTOMHOroO NoaAnroHa).

CratokuHe3snmeTpusi (CUH. cTabuioMeTpusi) — Mme-
TO4 KAyeCTBEHHOro M KONMWMYECTBEHHOrO aHajnusa Ko-
nebatenbHoro npouecca L Ha naockocTu onopel
BEpPTMKa/NbHO YCTaHOBMIEHHOIO UK, YTO UCMOJSb3YeTCA
pexe, cuasiwero yenoseka. MeTog CNyXWUT ANS OLEH-
KN OYHKLMN paBHOBECUS U MEXAHU3MOB NoaaepXKaHus

4YeslIoBEKOM BEPTUKANIbHOW MO3bl — Kak B HOPME, Tak U
Npyv pasfnyHbIX MaToOAOrMYeckmx cocTtosiHuax. Mpea-
NOYTUTENbHbIM ABNSETCHA 06LWenprU3HaHHbIN B MUPOBOM
Hay4YHOW nuTepaType TEepPMUH <«CTaTOKUHEIUMETPUSI»
(bykBanbHasa pacwmdpoBka — M3MEPEHME ABUXEHUS
yenoseka, T.e. konebatenbHoro npouecca L4, Hens-
6exHOo BO3HMKalLWero Bo Bpems obecneyeHus yeno-
BEKOM CBOEl CTaTWKK, NPOM3BOJILHOIO noaaepaHus
BEpPTUKA/IbHOW MO3bl), @ HE TEPMUH «CTabUIOMETPUSI>.

B ycnoBuax MOCTOSIHHO AEWCTBYHIOLWEro rpasmtaum-
OHHOro noss 3eMnn Npouecc OTK/IOHeHMs Tena 4veno-
BEeKa OT BepTuKanuM B MHPOPMALMOHHOM MnaHe sBns-
eTca abcontoTHO HeobxoAMMbIM ANa NOCneayloLwero
BOCCT@HOB/IEHMSA yTpaymBaeMoro pasHoBecusi. C aTomn
TOYKW 3pEeHUs Yy 340pOBOro yenoseka GyHKUMIO paB-
HOBECUS MOXHO OXapaKTepu3oBaTb KaK YCTOM4YMBOE
HepaBHOBecue. M B 3TOM MNOAAEPXMBAKOLLEMCH <«He-
paBHOBeCUM» B Lenax crabunmnsaunm BepTUKaNbHOWM
no3bl GYHKUMOHUPYET NPENMYLLECTBEHHO TOHMYECKas
MycKynaTypa.

WHcTpyMeHTanbHbiM obecneyeHneMm ™MeToda cra-
TOKMHE3UMETPUMN HA COBPEMEHHOM 3Tane CcryxaT no-
cTyporpadmyeckme KOMMbIOTEPHblE KOMMAEKCbl —
ctrabunomeTpuyeckme aHanumsaTtopbl. KnwoueBbiM an-
napaTtHbiM MogyneMm nwboro crabunoaHanusaTtopa
anseTca crabunonnatdopma, KoTopas Mo peakum-
SIM OMOpbl Ha YeTbipe (pexe — Ha Tpu) TeH3o4aTyunka
npy MOMOLUM KOMMbIOTEPHOM MporpamMmbl onpeaenser
NMCKOMYIO pe3ynbTupytowyto — LU cTroawero Ha nnat-
¢dopMe yenoseka, a 3aTeM Mo cneunanbHbIM anropuT-
MaM MpoucxXoauT aHanu3 konebatenbHOro npouecca
atoro UA.

TpaekTopua nepemeweHns L yenoseka B AByMep-
HOM CMCTeMe KOOPAMHAT B X04e NoAAepXaHUS UM Bep-
TUKANbHOW MO3bl WIW MPU BbIMOJHEHUN NPOU3BOJIbHBIX
TECTOBbIX ABMXEHUW HOCUT Ha3BaHWEe «CTaTOKMHe3u-
rpamma» (CKI). DneMeHTapHOe pa3noxeHue koneba-
TeNbHOro npouecca nNo HanpasieHWUSIM FOpU30HTasb-
HOM MJIOCKOCTU (MOCTpOeHne rpaduKoB M3MEHEeHUs
BO BpeMeHM aMnauTyAbl OTKAOHeHus L B carmtTans-
HOM M (PPOHTaNIbHOM HamnpaB/eHUsX) HOCUT Ha3BaHue
«cTabunorpamMmma».

Mpwn npoBeAeHUN CTaTOKMHE3UMETPUN YUUTbIBAETCS
po/iib OTAENbHbIX aHaNM3aToOpHbIX cUCTEM (cyxa, 3pe-
HWUS, AOMNOSIHUTENbHOW MPONPUOLENTUBHOMN Harpyskmu
WM genpuBauum 3TOM Xe MOAANbHOCTU, OLUEeHKa posnun
MaHOMBYNAPHOro, T.e. HMXHEeYENtCTHOro adpdepeHT-
HOro BX0A4a) B YAEPXXaHUW BEPTMKASIbHOM MO3bl.

Ha ocHoBe npeabsiBneHuns yenoseky «batapen» Te-
cTtoB npodgeccopom B.UN. YcaueBbiM (CaHkT-MeTepbypr)
npeanoxXxeH nocnegosaTeNbHbINA anropuTM NpoeBeaeHns
nccnenoBaHuMs, B KOTOPOM Kaxkaas M3 nNpob oTsedaeTr
Ha CBOW KPYyr BOMPOCOB; BblYMNCASAOTCA COOTBETCTBYIO-
wne KospdUUNMEHTbI NOCTYpPanbHON CUCTEMBI.

YCTOMUYMBOCTb, paBHOBEcCMEe WU AWHaMu4e-
ckaa ctabunusauusa?

Teno 4yenoBeka B BepTUKANbHOM MOSIOXEHUN 06-
nagaet 6onbwuM 3anacoM GU3NYECKON YCTOMYUBO-
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ctu. Mnowaab obnactn nepemeweHuns L cton no ot-
HOLUEHMIO K MAOWAAN MOJSIMFOHA ONnopbl C OTKPbITbIMU
rnasamm He npesbiwaeT 1%, a C 3aKpbITbIMK F1a3amMu
— 1,5%. [axe y naumeHTOB, CTpajalrowmx BeCTUby-
NAPHbIMW pPacCcTpoMCTBaMN MUNM AeTCckuM uepebpanb-
HbIM Mapasan4yoM, 3TOT NoKasaTeslb He NpeBblllaeT co-
OoTBeTCTBEHHO 5% 1 10% [1]. HecMoTps Ha 90% 3anac
pu3nyecKkor yCTonumBOCTHU, 3TU NauMeHTbl NOCTOSHHO
NoABEpPXXeHbl PUCKY NaAeHUS.

B uem e cekper dusmnonormyeckoro @eHomeHa
yCTOMUYMBOCTM Tena 4denoseka? Pasgensemas 6onb-
LWNHCTBOM MOCTYpONOros ¢uamyeckas Teopus nepe-
BEPHYTOro MasiTHUKa He B COCTOSHMU O6BbACHUTb
MEXaHWU3M MNoAAepXaHWs paBHOBeCMSA Tena B BepTU-
KanbHOM MonoxeHun. Teno 4enoseka npeacTasnser
cobo MHOrO3BEHHYKD M MHOMOYpPOBHEBYID CUCTEMY
HanpshXeHHOW LenoCcTHOCTM — tensegrity, HaxoasLwy-
l0Cs B MOCTOSIHHOM ABuMXeHun [2]. K yenoBeky 6onee
NPUMEHMMO noHsaTUe 6MoanHamMmkn, a He bnomMexaHu-
KW UM KNHEMaTUKN. Teno HenpepbIiBHO BbIBOAUTCH U3
COCTOSIHUS paBHOBECUS AblXaTeNbHbIMU ABMXEHUSIMU;
rmapoAnHaMMYecKMMmn cunamm KpoBM MpU COKpalle-
HUAX Cepaua; NepucTanbTUKON KULLIEYHMKA; KPaHWO-
caKkpasibHbIM pUTMOM K Bonee MeasieHHbIMU pUTMaMu:
MOTMILHOCTBIO TKaHel c nepuogoM 25-35 cek., mea-
NEHHbIMW NOCTYypanbHbIMKU KOoNebaHMaMKU C NEPUOAOM
0oKosi0 60 ceK., MeaneHHbIM «MNPUINBOM>» C NMEPUOAOM
okosio 100 cek. Bnarogapst HanMUMKO roaEHOCTOMHO-
ro WwapHupa, Halwe Tesi0 HeyCTOMYMBO U (PU3UYECKMU.
3TN aHaToMo-du3nonormyeckne ocobeHHocTn o0b6y-
C/MIOBNMBAIOT BbIPAXEHHYK TEHAEHUMIO K MajeHuto.
N Mbl HenpeMeHHO 6bl ynanu, ecnun 6bl He 6bINO CoO-
OTBETCTBYHOLLEr0 LleHTpasbHOro HEPBHOIMO MexaHu3Mma,
npensaTCTBYIOLWEro NnageHnio. Tem He MeHee, caM dakT
NnepMaHeHTHOro «najeHns» — Benukoe 6naro ans ye-
noseka. bnarogaps paznnyHbIM CEHCOPHbIM CUCTEMAM,
rNaBHbIMU N3 KOTOPbIX SBASIOTCA NponpuoLenTuBHas,
BECTUbynsapHaa u 3puTenbHas, Haw MO3r nony4vaer
nHdOopMaLno 0 NpoLecce OTK/IOHEHMS OT BepTUKanu.
Ecnun dpusmnyeckun pblvaxkHble BeCbl B COCTOSIHUW paBHO-
BECUSA HEMOABWXHbI, TO PU3NONOrMYECKM NOKOM O3Ha-
yaeT oTcyTcTBMe o6paTHOM CBSA3M ANS KOppeKkuuMn oT-
K/IOHEHUS Tena.

Bnarogaps uUeHTpasibHOMY HEPBHOMY MeXaHuU3My
nocpeacTBOM «MO3aW4YHOW» aKTMBaLWUM MbIWL, Mpo-
UCXOAUT €XEMOMEHTHas KOppeKUUst yTpadMBaemMoro
paBHOBECUS, NMpUYEM ABUXKEHME COBEpLUAETCH B Hau-
6onee BbIFOAHOM HampaBfieHWMW, C ONTMMasnbHbIM K-
HEWHbIM U YITIOBbIM yCKOpeHMeM. [loka Mbl He 3HaeM,
KaK (PYHKUMOHUPYET I3TOT BESIMKONEMHbLIA MEXaHU3M,
HO ero BHelHee NposiB/ieHNne MOXHO 0603HaunTb Au-
HamMnyeckon ctabunmsauuven [3].

TpagMunoHHasa ctabusiomMmeTpunueckas guarHo-
CcTUKa

CoBpeMeHHOI cTabunometTpum 4dyTb 6onee 60 ner.
Ee snoxa Hauanacb C pasgefibHONM permcrpaumun nepe-
mMeweHus L cton no ¢ppoHTanm n carmtranu npm no-
MOLLM ABYXKOOpAMHATHOro camonucua [4]. Takum o6-
pas3oM, crnoxHoe asmxeHune L cton packnagbiBanocb
Ha ABe COCTaBnsAlLWMe, a 3aTEM aHaNM3npoBasnoch 6e3
y4yeTa ero nHTterpanbHoro xapakrepa. OCHOBHbIMK Na-
pameTpaMu CiyXxunun cpegHee cmewenume U4 no dpoH-
Tannm n caruTTanm, Yyacrtota n amnantyaa konebanum,
a Takxe obwasa anmHa ctabunorpaMm. NosaHee Havan
NPUMEHATLCA CreKTpasbHbIM aHann3 crtabmnorpamm c
MOMOLLbIO MeaneHHoro npeobpasoBaHus dypbe.

C nosiBNEHWEM MepCOHanbHbIX KOMMbLIOTEPOB BO3-
HWUKa BO3MOXHOCTb aHanm3a CKI. o maTemMaTuyecko-
My oxuaaHuio Todyek CKI onpenensnucb KOoOpAWHaThHI
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U4 cron. Hambonee npocTbiM M MOHSATHBIM SIBNSETCSH
aHanu3 nnowaan CKI. O6wenpuHATbIM cuMTaeTcs
onpeaenenne nnowaan CKI no 95% poseputesibHOMY
N/INMCY, XOTS BO3MOXHO BbIYUC/IEHWE €€ MO BbiMy-
KNOMY WX BOTFHYTOMY nonuroHy. CneayeTr OTMETUTDb,
YTO OPUEHTALMS Ha OLUEHKY UCKIKYUTENIBHO MoWwaan
CKI obnapaeT cepbe3HbIMM HegOoCTaTKaMn. YKasaHHas
niaowasab KpaiHe HecTabunbHa BO BPEMEHMU C TEHAEH-
UMEN yBeNMYEHUS MO 3SKCMNOHEHUWANbHOMY 3aKOHY,
obnagaet oveHb 60nbLwON BapnabenbHOCTbIO Y OAHOIO
M TOro Xe 4yesioBeka Mpu MNOBTOPHbIX UCCNeAOBaHUAX
[5].

BTOpbIM OCHOBHbIM MOKasaTeneMm sABNASETCA AJIMHA
CKT.

TpeTbuM NoKasaTeNneM CIy>XUT CPpeAHMn pagnmyc oT-
KnoHeHuns L.

Hanbonee wnHbOpMaTMBHBIM OKa3anoCb MCMOAb30-
BaHWe nokasaTens cpegHelr CKOpOCTM NepeMeLleHus
U4 — anunubl CKI, geneHHOM Ha BpeMs nccneaoBaHus.
Ero nHcdopmMaTMBHOCTb BbiTEKAeT N3 HOPMUPOBAHHOCTM
Mo BPEMEHWU U OTPAXEHUS CPEeAHEN XapaKTepPUCTUKM
OMHaAMUKN nepeMelleHuda U4 cron.

OaHako BCe 3Tu Nokasatenu obbeAuHsIET 04HO OT-
pvuatensHoe kayectBo. OHUM HE OTpaXkalT BCEN ANHA-
MUKW npoLecca nepemMelleHms L1, no KOTOpor MOXHO
6b1110 6bI CYyAUTb O AMHaAMM4Yeckon ctabunusaunm Bep-
TUKanbHOro nonoxeHus tena. Obpa3Ho roesops, 3TO
BCEro Nulb 3acTbiBwmre otorpadum UTOroBOro npo-
Llecca, caenaHHble B pasnMyHbIX paKypcax.

M3 Bcero apceHana ctabmnoMmeTpruyeckmx rnokasare-
nen, npennoxXeHHbIX AN NpoBeaeHUs TPaaMLMOHHOMN
CTabMnoMeTpuYecKoOn ANArHOCTUKU, Ha CEroAHsILLHUI
OE€Hb MOXHO C AOCTAaTOYHOW CTEMNEHbI HaAEXHOCTU
onmpaTtbCa Ha KoopAawuHaTbl L[ cTon, cpeaHi CKO-
POCTb €ro NepeMeLlleHNs N CNEKTPabHbIM aHanus cra-
6unorpamm.

BeKkTOpHbIW aHanus CKIr

BeKTOpHbI aHann3 CTaTOKMHE3UrpaMMbl KaYeCTBEH-
HO WU3MEHWT AOCTOBEPHOCTb CTabunomeTpuyeckon am-
arHOCTUKM, OCYLLECTBASEMON paHee WCKAUYNTENbHO
Mo KNAaCCMYECKMM anropMtMaMm aHanusa TpaekTopuu
nepemeuwleHna L denoseka. Ha 4yeM >Xe OCHOBaHbI
MPUHLKUMbI BEKTOPHOIO aHanmsa?

KomnbloTepHasa ctabunomeTpus npeanonaraet guc-
KPETHYIO perncrpauunto koopamHat U cton ¢ yactoTomn
40-50 My npu noMmown aHanoro-umdposoro npeobpa-
30BaTens ¢ nocneaytowen obpaboTkon aToro Mmaccmea
OAHHbIX creyuanbHON KOMMbIOTEPHOW MPOrpamMMon.
Takum obpasom, CKI npeactaBnsiet coboli nocnenosa-
TeNbHbIM pSA 3Ha4YeHu koopauHat LU cron.

MepBbIM NoOMNbITaNncs npoaHanMaMpoBaTb BeCb Mac-
cuB aaHHbix CKI K.-H. Mauritz [6]. OH noMewan ueHTp
MCKYCCTBEHHOW cncteMbl koopanHaT B ueHTp CKI (Tou-
Ky ee MaTeMaTM4ecKoro oxugaHusa) u pasbusan BCto
NAOCKOCTb Ha 16 cekTopoB. Mo pe3ynbTaTtaM BblYUC-
NleHna cpepHero paccrosHus B MM oT ueHTpa CKI go
BCEX ANCKPETHbIX TOYEK, MonaBLUMX B KaXAblN U3 cek-
TOpOB, CTpPOWSacCb Kpyrosas rucrtorpaMmma MnoaoxeHus
L4 cton mo TMNy «po3bl BETPOB». DTa rMcrorpamma
AEMOHCTpUpoBana npeobnagaHve OTK/OHEHUS B pas-
JNINYHbIX HanpaeneHusx (puc. 1).

T. Okuzono [7] nocTpoun Kpyroeyto rMcTtorpaMmmy no
Apyromy npuHumny. CHavana oH COeaAuHWN BCe AuUC-
KpeTHble Toukn CKI™ mexay coboit. Monydymnnace nocne-
[OBaTeNbHOCTb BEKTOPOB, MMEKLMX OMNpeaeneHHYIo
ONVHY 1 HanpasneHune (puc. 2).

Kaxkabl1 BEKTOp NMOMeLLancs CBOENn HavanbHOWM ToY-
KON B LEHTP MCKYCCTBEHHOW CUCTeMbl KOOpAWHAT, a
3aTeM paccyuTbiBanacb CpeaHsas ANMHA BEKTOPOB, MNO-
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PucyHok 2.

PucyHok 1.
LeHTpa BeKkTopbl CTaTOKMHE3UrpaMMmbl

KpyroBass rucrorpaMmma roJioXXeHus
AaBJieHua cton

16 1 Y
15 2
14 3 o
i
13 4 o
’_ — X
12 5 W
11 6
10 7
9 8

PucyHok 3.
CratokumHesnrpamma (csneBa) u BEKTOpPHas cTaTokumHesurpamma (cnpasa) no T. Okuzono, 1983

%

PucyHok 4. PucyHok 5.
BekToporpaMma B CUCTEME KOOPAMHAT JIMHENHO BekToporpaMMa C HaJIOXKEHHbIMU KOJbLlaMyu
CKOpOCTH paBHOM Nsiowanm

v, 2

| v

A

Vi

HEBPOJIOI'UA
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PucyHok 6.
DKCNoHEeHUMaNbHbIA 3aKOH pacnpeaeneHns IMHEMHOW CKOPOCTU BEKTOPOB M nJiowanm ANa pacyéra
KoP
___________________ 78,
100% T -~~~ e e e — 7 /
| /
I f
Loy
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I/
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|
I
|
I
|
|
|
|
|
|
|
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PucyHok 7.

Fpadmkmn 3aKOHa pacnpepesieHUs U pe3ynbTaTbl pacueta KOP 340poBOro yesoBeka € OTKPbITbIMU U

3aKpPbITbiMU INia3aMm

Fna3za oTKpbITHI

Fna3za 3akpbiTbl

100 qrmm e e m e

e

a0l
B0
40

204

91,63 %
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30

50

404
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76,41 %
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PucyHok 8.

®dparMeHT BEKTOPOB CTaTOKMHE3UrpamMmbl C
0603Ha4YeHHbIM YrJ/IOM OTK/IOHEHUSA a BekTopa BC
oTHOCUTeNnbHO TpaekTtopun AB! Bektopa AB

X, mm B!

naBLINX B Kaxabl n3 18 cektopos no 20 rpagycoB Kax-
Abl. 3aTteM cTpounack BekTopHas CKI. BektopHas CKI
3HauUMTENbHO OoTAMYanacb oT o6biyHOM CKI™ (puc. 3).

Y 3poposbix nuy T. Okuzono Bblgenun 6 Tu-
noB BekTopHoM CKI: UEHTPOCTPEMUTENLHLIN TUN

HEBPOJIOIvsl

(centripetal), anddysHbii TN (diffuse), nepeaHe-
3agHuUM Tun (antero-posterior), MynbTULEHTPUYECKUI
Tmn (multicentric), natepanbHo-KonebatenbHbIN TUN
(lateral-swaying) n 6onee cTabunbHbIA NPU 3aKPbITbIX
rnasax Tun (more stable-with eyes closed).

Mpun nepndepnyecknx NopaxeHmnax BecTmbynspHom
cuctembl B BekTopHOn CKIT OH Habnogan 3Hadutenb-
HOe yBenmM4yeHue natepasnbHbliX kKonebaHuii Tena, a npm
LLeHTpanbHbIX MOpaXeHusx — kKonebaHun B nepegHe-
3aZiHeM HanpaBieHuu.

MonoxunTtenbHbIMM KayecTBamMm 060MX BblleyKa-
3aHHbIX crnocoboB o06paboTkm crabunomeTpuyeckomn
MHbOPMaLNM ABNSETCS YYET BCEX AMCKPETHbIX TOYEK
pernctpupyemoro crtabuioMeTpnyeckoro curHana.
BekTopHasa CKI uMeeT npenmyLecTtso B TOM, YTO pac-
yeT BEeJINYMHBI M HanpasneHusa cMmeweHna U npo-
BOAMTCSA 6€30THOCUTESIbHO MaTeMaTM4ecKoro LeHTpa
CKTI'. OnvHa BekTopoB (L) oTpaxaeT SIMHENHYI0 CKO-
pocTb nepemewenus U VmM/cek = Lmm x 1/f anc-
KpeTusauaumun. Tem cambiM, oTobpakaeTcs He npe-
obnagatowee nonoxenne L B CKI, a npeobnagaHune
CKopocCTUu nepemeleHus U/ B onpeaeneHHbIX Hanpas-
NeHunsx.

O6a meTona 3a 6onee yem 30-TW NETHIOK UCTOPUIO
CBOEro CyLeCcTBOBAHWSA He HalUIW WMPOKOro npume-
HEHUS B KJIMHWYECKOW MNpaKTMKe, a CcaM BEeKTOPHbIN
aHaau3 ero aBTopaMu He COBEpLLUEHCTBOBAJICS.

Hawe BHMMaHMe npuBreksia BO3MOXHOCTb M3y4e-
HMS MPW NOMOLUM 3TOro MeToAa JIMHENHON N Yr/I0BOM
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ckopocTeln nepemewennsa L. UccneposaHusa nposo-
AOVMNCb Ha oTeyecTBeHHOM CrabunoaHanusartope
KOMMNbIOTEPHOM C 6Moniornueckom obparHom cea-
3bl0 «CtabunAH-01>. YacTtoTa AnckpetTmnsaumm cra-
6bunomeTpuyeckoro curHana cocrasnsana 50 u.

Bbio npeanoxeHo 19 BEKTOPHbIX MOKasaTenemn.
Bbluncnsemaa no sektopam CKI cpeaHsass nuHerHas
CKOpoCTb 6blla 3KBMBAsieHTa paHee BbIYNCISIEMOMN
cpedHel CKOPOCTM, KaK YacTHOrO OT AeNeHUs AJIMHBbI
CKI" Ha BpeMs nccnefoBaHus. DTOT NokasaTesib onpe-
OEeNsancad CYMMOW 3HAUYEHUM NIMHEMHOW CKOPOCTU BCEX
BEKTOPOB, AE/IEHHOM Ha NUX KOJIMYECTBO, U Bblpaxancs
B MM/CeEK.

KpoMe aHanusa cpegHen NMHENHOW CKopocTu 6bina
npeanpuHaTa nonbiTka pa3paboTku MHTEerpanbHoro
BEKTOPHOIro nokasaTens no GyHKUMW pacrnpeneneHms
BEKTOPOB JINHENHOM ckopocTh. OH 6bin Ha3BaH «Kaye-
CTBO dyHKUMKN paBHOBecusa» (KOP). Ansa 3Toro crpou-

Jlacb BEKTOpOrpamMmMa B CUCTEME KOOPAMHAT JIMHENHOWN
ckopoctu: V , MM/cekK; ¥ MM/cek (puc. 4).

BenuumHa naowaau ueHTpasbHOW (NepBOi) 30HbI
S, duKcMpoBaHa v onpefesieHa Ha OCHOBE JKCrepu-
MeHTasbHbIX UCCNeA0BaHNI pasfINYHbIX rPynn A4en.
BennuunHa BHelWwHero paguyca i-ro Konbua onpeaens-
eTca no gopmyne:

[i-S,
T

OyHKUMSA pacnpeneneHust TIMHENHOM CKOPOCTU BEK-
TOPOB MO KONAbLaM paBHOW naowWaan NoAUYMHAETCS
3KCMOHEHUManbHOM 3aBMcnmMocTu (puc. 6). NapameTtp
K®P paccunTbiBaeTCcsa B BUAE NMPOLEHTHOr0 OTHOLe-
HUs naowaan S,, orpaHUYeHHON KPUBOW SKCMOHEH-
Tbl, K MJOWAAN NPSAMOYrofibHMKa S,, OrpaHMYEHHOro
OCSIMW KOOpAMHAT, BEPTUKANbHOM rpaHmuen 50 30HbI

R =

1

PucyHok 9.
AMHaMMKa MFHOBEHHOM JIMHEMHO CKOPOCTU NepeMeLleHns LeHTpa AaBJIeHus
MrHoBEeHHaA NMHe HHaA CKOPOCcTh 3a 2 ceKyHAe! npu =50y
20
18 Al
16 R
14 , R
£ 1 » ) e |
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PucyHok 10.
ﬂMHaMMKa MrHOBEHHOM yrnosoﬁ CKOpPOCTM nepemMeLleHnsa UeHTpa AaBieHusA
MrHoBEeHHaR yrnoBaA CKOpPOCTk 3a 2 ceKyHAbI npu =50y
200
150
100 h ]
: m ¥
g 50 *
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-100
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PucyHok 11.
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Bapuauus MrHoBeHHbIX 3Ha4YeHu ®1C 340poBOIro YenoBeKa C OTKPbITbIMMU IJla3aMu B TeueHue 45 ¢

100

OuHammka @OC - MNasa oTKpbIThI

80
60

dac

-40

-60

-80
-100

To4kHn oTcuyéTa

PucyHok 12.

Bapuauusa MrHoBeHHbIX 3Ha4YeHui ®/1C 340pOBOro YesoBekKa C 3aKpbiTbiMU I1a3aMu B Te4eHue 45 ¢

100

OuHamuka POC - MNasa saKkpbIThI

80
60

40

i.|||.||]|l||l . ol

20 L |||J N [

300

-100

To4ku ocyéTa

W rOpM30OHTaNbHON rpaHuuen Ha ypoBHe obliero Ko-
JInyecTBa BEKTOPOB.

B kauyectBe npuMepa npuBoOAMM rpaduKku 3aKoHa
pacnpeaeneHns n pesynbtaTbl pacdeta KOP 3p0po-
BOrO 4YesloBeKa C OTKPbITbIMM W 3aKpbITbIMU ra3amu,
Nosly4YeHHbIE MPU MOMOLLM BXOAALEro B COCTaB KOM-
nnekca «CrtabmnAH-01» nporpamMmHoro obecnedeHus
«CtabMep» (puc. 7).

Mpn nomowm aHanmsa sekTopos CKI nosBnnack Ho-
Bas BO3MOXHOCTb pacyeTa yr10BOW CKOPOCTU nepeme-
weHunsa UA. Kaxabin nocneaytownii sektop CKIM oTko-
HEH OT TpaekTopuu NpeabliayLLero Ha onpeaeneHHbIN
yron a (puc. 8). Mpu 3TOM yrnosasi CKOpoCTb COCTaB-
nset a/t v BbipaxaeTcsa B °/cek. lNpu yacToTe AnCKpe-
Tnsaumm 50 Ny t=0,02 cek. (1/50 u).

Mpn cBOoeBpeMEHHOW KOMMEeHCauuMn 4YenoBEeKOM
OTK/IOHEHWI ero Tena OT BepTUKaAIW, CKOPOCTb
aBuxenunsa U aonxHa 6biTb MMHUMANbHOW. J1l06bie
HapyweHusa B cTabnnnsaumm BepTMKanbHOro noso-
XeHWs Tena nNpuBoAsAT K 3ajepXkam un owmnbkam B
KOppeKuMn OTKIIOHEHUN. DTO BblpaxaeTcs B yBe-
JIMYEHNN NMHENHON CKOpOCTM nepeMelweHna U4 wm
pe3KnUX U3MeHeHUsSX HanpaB/IEHNA ero ABUXEHUS.

AHanNM3 AWHaAMWUKW JIMHEWMHOW W YrnOBOW CKO-
poCTell MnokKasan HeNIMHENHbIN (CTOXacCTUYEeCKUn)
xapakTep ux nameHenusa [8]. Ecnm nuHenHas cko-
pOCTb WMMeeT TO/IbKO MOJIOXKUTENbHbIE 3HAYeHUSN
(puc. 9), To yrnosasi CKOpoCTb Nepnoamyeckum npu-
HUMaeT NOJIOXUTENIbHble N OTpuLUaTe/lbHble 3Ha4e-
Husa (puc. 10).
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PucyHok 13.

AvnHamuka ®AC naymeHTa P-Ba c BecTubynonarmein o seueHma (BBepxy) m nocsie sieyeHusa (BHU3Yy)

= rfa3a OTKPbITbI

Ounamuka OC go nevenuna eectubynonatum

(MAC=T2%)
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5 |
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Toukw oTcueTa
OuHamuka @OC nocne ne4eHWA BecTUbyNnonaTum
(MOC=86"%)
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500 1000 1600 i)
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Toukk oTcuéTa

HecMmoTps Ha To, uTo KOP 3apekomeHaoBan cebs c
MOJSIOXUTENbHOM CTOPOHbI U YCMELHO UCNOoNb3yeTCs B
Poccun 6onee 15 net, octaBanacb HeyLOBNETBOPEH-
HOCTb Te€M, YTO OH He yYuUTbIBAET yIJIOBYI CKOPOCTb
nepemelieHus L/], a Takxke He oTpaxaerT ANHAMUKY

npouecca noaaepxaHus paBHoBecus T1esa. Nostomy
B kadectBe QdakTtopa [AuHamuuyeckoinn Crabunusauum

(®4C) 6bina npeanoxeHa nnowanb cekTopa, <«3a-
MeTaeMas» Mnocrneayrowmnm BEKTOPOM OTHOCUTESIbHO
HanpasfeHMs npeablaywero BekTopa. PasMepHoOCTb
®AC (mM/c)?xpagvaH/c. YMecTHas B AaHHOM cly4yae
aHanorms — naowaab cekTopa Ha n1o6oBOM CTekne
aBTOMO6MASA, ouuMwaeMas MNOCTOSHHO ABUXKYLencs
weTtkor. OuHammka O®C 340poBOro yesnoeseka C OT-
KPbITbIMW U 3aKPbITbIMU r1a3aMn OTPaXeHa Ha pUCYH-
Kax 11 n 12.

Naoes nogobHoro pacyeta npuHagnexumT BEIMKOMY
HeMeukoMy acTpoHoMy WoraHHy Kennepy, nepsooT-
KpblBaTeN0 3aKOHOB ABMXeHWS nnaHeT ConHeyHoWn

CUCTEMbI, KOTOPbIN AOKasan cneayrllee: Korga nia-
HeTbl NepeMeLwarnTcs Mo 3/JIMNCOBUAHON TpaeKTo-
puvu, TO naowaib, KOTOPYK <«3aMeTaeT» uUX paanyc
B eAVHMLY BpeMeHUu, oanmHakoBa. B oTnnume ot 3a-
koHa Kennepa, amHamudeckas crabunmsaumsa Bep-
TUKANbHOrO MOJIOXEHUA Tena NposBASETCS B CTOXa-
CTM4YecKkoM uameHeHun ®C BcneacTtesme NOCTOSAHHOMO
NpPOTUBOAENCTBUS MPOLLECCOB, AeCTabunmsampyrowmx
n cTabunmnsnpyowmnx paBHoBecme Tena yenoBeka.

Boobuwe nMeHHO BblgalWMNCa GpaHLy3CKUI no-
ctyponor P.-M. Gagey (2004) BBen noHsATWE AuHAa-
MuYecKoun ctabunmnsaunmn BepTUKaibHOI0 10J10XEHNS
Tes1a, KOTOPOE OCHOBbLIBA/IOCb Ha MpeaCTaBNEHUU O
HEeNIMHENHOCTW npouecca nepeMeweHusa LI cton. 21o
[as0 HOBbI TONMYOK B pa3BMTUM BEKTOPHOIO aHanumsa
CKT.

CTano nMoHATHO, 4TO HeobxoAMMO OLUEHMBATb BCH
AVHaMUKKY npoLuecca cTabmnmsaunmm n aHanmsmpoBaTb
0AHOBPEMEHHO KaK JINHENHOE, TaK 1 YrnoBoe nepeMe-
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weHue LA cton. MNapaMeTpoM MHTerpasibHOM OLEHKMU
JINHENHOro M yrnoBoro nepemewenus U B gMHaMu-
Ke Kak pa3 u Bbictynaer ®C. Ancnepcms 3Ha4YeHUN
3TOoro dakTopa OTpaxaeT MHTerpanbHyl XapakTepu-
CTUKY AMHaMuM4yeckon ctabunmsaunmm BepTUKasbHOro
rnosnoxeHud Tena. Tak xe, kak 1 KOP, oHa BblpaxaeT-
CS B npoueHTax 1M HasBaHa NHaekcoMm [uHamumnueckomn
Crabunusaumm — NAC [10].

Mo ®4C n NOC mMoxHO cyanTb 06 3pPeKTUBHOCTU
ntoboro Buaa neueHuns (puc. 13), a Takxe peabunuta-
LMK NpU pasinyHbix 3abonesBaHnsax, 0 CTENeHN TPeHu-
pPOBaHHOCTWN CMOPTCMEHOB.

Tak kak Maccu 3HadeHunin ®AC npu kaxaom obcne-
AO0BaHMM 60NnbLWOK, TO MMEETCS BO3MOXHOCTb MPOBO-
OVUTb OUEHKY CTaTUCTUYECKOW 3HAYMMOCTU pasnyms
pe3ynbTaToB nap obcnenoBaHnii OAHOMO NauUMeHTa Npu
nomowm F-kputepus ®duwepa ana aucnepcuin. B aaH-
HOoM npumepe F=3,63 (p<0,001).

Ons ypobcTtBa nosb3oBaTesien CO34aHO BHeELHee
MUKPOMpPOLLECCOpHOe KoHBepTopHoe USB-ycTpoiicTBO,
KOTOpOe no3BoJisleT npeobpa3oBbiBaTb MacCUB KO-
opavHaTt U4 (X; Y), nony4yeHHbIX Npyv MNOMOLIM MpO-
rpamMmHoro obecneueHust ctabunorpadgos ntboro or-
€YeCTBEHHOIro uan 3apybexHoro npousBoauTens, B
cBoaKy 3HadeHuin UOC u gucnepcumn ©C ans pacyeta
CTaTUCTMYECKON AOCTOBEPHOCTU pPasnmyus.

MonesHbIM M HarnsgHbIM AN NMpakTUKYOLWMX Bpa-
yern NoAxoA0M OKasanacb BO3MOXHOCTb CO34aHUs 3BY-
KoBoro obpasa NWAC — umcnoBoi MaccMB NepeBoauTCS
B OAHOTOHAsIbHbIN 3BYKOBOW CWUrHas, XapaKTepusyto-
WMA ypoBEHb AMHAMU4Yeckon ctabunmsauum [9, 10].
Mo BbICOTE 3BYKA Bpa4 MOXET JIErKO OPMEHTMPOBATLCS
B BblIpa)XE€HHOCTU AMHaMM4Yeckoh ctabunusaumm Bep-
TUKANbHOIO MOJIOXEHMS Tena KaxAoro 4esoBeka u
CyAuTb O ee MONOXMUTENbHbIX UIN OTPULATESNbHbIX U3-
MeHEeHMsAX Ha 3Tanax peabunutaumMm Unm nNo Mepe npo-
rpeccmpoBaHus 3abonesaHus.

OnucaHHas MeTOA0N0rMSA NoAKperneHa NaTteHToOM Ha
n3obpeteHme N22380035 «Cnocob oueHKkn (yHKLMO-
HasbHOro coctosHus Yyenoseka (MOC)» ¢ npuopuTeToM
oT 26.01.2009 r. [11]. USB-ycTpoicTBO NpomM3BoAMUT-
ca OO0 HayuHo-mMeaumuumHckasa ¢wupMma «CTaTOKUH»,
r. Mocksa.

Takmm ob6pasom, BeKTOpHbIM aHanu3 CKI oTkpbin
HOBOE HamnpaB/iieHWe B OLEeHKe AMHAMWU4YeCcKOoW cTabu-
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Nn3aunm BEPTMKaNbHOro NoaoXeHus Tena. icnonbsys
ero, Bpay Moxet no nokasartento VMAC, BbipaxeHHOMY
B MpoueHTax W npeacTaBfieHHOMY B BuAe 3BYKOBOIO
obpasa, oueHuBaTb 3PPEKTUBHOCTb JIEYEHUS, a TaK-
€ Ha 3Tanax obcnefoBaHUs U Jle4eHUs NpPoBOAUTL
CTaTUCTMYECKYIO OLEHKY [AOCTOBEPHOCTU pasnmuuns
BapuaTtMBHOCTKU nokasatens ®C ogHoro nauuneHTa, a
He rpynn nuu, YTo UMEET MecTo MpU UCMOIb30BaHUN
BPa4YoOM WCKJIIOUYMTENIbHO KJIAaCCUMYECKMX MapamMeTpoB
aHannsa CKT.

JINTEPATYPA

1. YcaueB B.WU., MNeyopuH M.E. KoMmnbtoTepHas ctabunomeTpus B
OMArHoCTUKE HapylieHust dyHKUUMM paBHOBECUS Tena fnpu AETCKOM
uepebpanbHOM napanuye u oueHke adeKTUBHOCTU nedeHuns // Boc-
CTaHOBUTENbHAas MeauMuMHa M peabunutauma — 2006: MaTepwuansbl
III MexayHapoaHoro KoHrpecca. — M.: 3kcnonpecc KoHdepeHumn,
2006. — C. 96-97.

2. Parsons J. Tensegrity — unifying concept // ®yHKUMOHaNbHblE
HapyLleHns TKaHel Tena 4yenoBeka M BOCCTAHOBNEHWe dYHKUNI op-
raHusma: Matepuanbl MexayHapoaHoro cumnosunyma. — CM6: Uspa-
Tenbckuii gom CN6MAMO, 2005. — C. 124-139.

3. lMaxe N.-M., Bebep B. MocTtyponorusa. Perynsauns n HapyLlieHus
paBHOBecus Tena 4yenoseka: nepesof C dpaHuysckoro / Moa pea.
B.U. YcaueBa. - CIN6: Uspatenbckunini som CMN6MAMO, 2008. — 316 c.

4. babckui E.B., lN'ypduHkenb B.C., Pomenb 3.J1. HoBbIi cnocob
nccnefoBaHWst YCTOMUYMBOCTU CTOSIHMA 4venoBeka // PU3MON. XYpH.
CCCP. — 1955. — T. 12, N23. — C. 423-426.

5. Usatchev V.I., Sliva S.S., Belyaev V.E. Stabilometric testing of
a postural system // Abstracts of the XVII* Conferense of ISGGR. —
Marseille, 2005. — Vol. 21, suppl. 1. — P. 151.

6. Mauritz K.-H. Standataxie bei
Untersuchungen zur Differential-diagnostik
gestorter Haltungregulation. — Freiburg, 1979.

7. Okuzono T. Vector statokinesigram. A new method of analysis of
human body sway // Pract. Otol. Kyoto. — 1983. — Vol. 76, N°10. —
P. 2565-2580.

8. YcaueB B.N. OueHka pauHamuyeckon crabunmsauum ueHTpa
AaBNEHNst CTOMN MO AaHHbIM aHanW3a BEKTOPOB CTaTOKMHE3Urpammbl /
B kH.: M.-M. laxe, B. Bebep MocTyponorusi. Perynsumsi 1 HapyeHus
¢yHKUMM paBHOBECKS Tesa YyesnoBeka: nepesos ¢ dpaHuysckoro / Mog
pea. B.W. YcaueBa. — CMN6: W3patenbckuii agom CMN6MAMO, 2008. —
C. 291-296.

9. Usachev V.I. Estimation of dynamic stabilization of vertical body
position in diagnostics of effectiveness of treatment and rehabilitation //
Abstracts of the 5™ International Posture Symposium. — Bratislava,
2008. — P. 53.

10. Ycaues B.W., OoueHko B.U., KoHoHOB A.®., ApTemoB B.I. Ho-
Bas MeToAo0NIorns CTabunoMeTpUYeCcKoW AWMArHOCTUKM HapyLlUueHus
dyHKUMN paBHOBecus Tena // BecTH. oTopuHonap. — 2009. — N93. —
C. 19-22.

11. YcaueB B.WN., AptemoB B.l., KoHoHOB A.®. Crnocob6 oueHku
dyHKUMOHanbHOro cocrosHus venoseka (MAC) / MaTeHT Ha n3obpe-
TeHne N22380035. — M., 2010 (npuoputeT oT 26.01.2009 r.).

Kleinhirnlastionen,
und Patofhysiologie



Haykoemkue mexHonoz2uu - npakmu4yeckou mecuyuxe u cnopmy!

r

HAYYHO-MEAHITHHCKAS ®HPMA

(DepepanbHas nMUeH3na
Ne ®C-99-04-000847-14 ot 23.01.2014 .

H

Meduyumc mexHuKa

dnf weaponozuuy, Hedpodguiuonozuy,

{ !II':‘l''-'-'l:n'-:_’“"-llnl MECirtiU Bl U :!'_"- abunumaonouu

«Heipomuorpad» — snekTpoHepommorpad (Bce BUAbl Uronbya-
TOW, IM06anbHON U CTUMYNALMOHHON SNeKTPOHepommorpadun) c pe-
rMcTpaumen CoMaToCEHCOPHbIX, 3PUTENIbHBIX U CITYXOBbIX BbI3BaHHbIX
noTeHuuanos

«HepoMuocTom» — 3neKTpoHenpomMrorpad As1s CTOMaToNorv n
KocmeTosnoruu

«HenpoceHcop — Heitpo-KM» — 3nekTpo3aHuedanorpad c Tono-
rpadunyecknum KapTMpoBaHNEM G1I03IEKTPUYECKO aKTUBHOCTM FOJTOB-
HOro MO3ra 1 aHanM3aTop 3PUTENIbHbIX U KOTHUTUBHbIX BbI3BaHHbIX MO-
TeHUManos

«CTaToKMHe3umeTp - CTabunAH» — CTabUIOMeTpUUYECKIA aHaNN-
3aTop GYHKLMUM PaBHOBECKA, MEXaH3MOB YNpaBneHnsa No30n 1 cTaTo-
KWHETUYECKOWN YCTOMYMBOCTY; TPEHaXEP ANA peabunutaumm aura-
TEeJIbHO-KOOPAMNHATOPHbIX HapYyLeHNA MeToAoM 6ronornyeckon o6-
paTHON CBA3N

«BupaeoaHanus ABMXeHNIN» — OGMOMEXaHNYECKUI KOMMEKC Ans
OVCTaHLNOHHOTO U3YUYeHNA KMHEMATVKIN ABVXKEHN ONTUYECKUMY Me-
TofaMU (KOMMbIOTEPHBIN aHann3 BUAEOPAAA ABVXKEHUIA C MOCTPOEHU-
eM [iBYMepHO 1 06bEMHON Moaenel) 1 MbilUeYHON aKTUBHOCTH C pe-
rucTpauven auHammueckom SMI

«OKYnoCcTMM» — KOMMJIEKC AfA BECTUOYNIOMETPMYECKOrO, OTOHEB-
POJIOrMYECKOro 1 NcMxohr3noNorMyeckoro TeCTUPOBAHNSA C CUHXPOH-
HOW perncTpaumeii U aHanM3oM ABUXKEHWIA ronoBbl, GEeHOMEHOB Cre-
XKEHWA, Pa3NMYHbIX BUAOB HUCTarMa 1 pYrux rnasoABMKEHNI; TPeHa-
XEp AN 60pPbObI C rONOBOKPYXKEHVEM
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«Omera-HenpoaHannsaTtop» — KOMMeKC ANA CUHXPOHHOW perun-
cTpaumm Knaccmyeckon 331 1 cBepxMeasieHHON 61031eKTPUYECKOn
aKTVBHOCTW rOfIOBHOrO Mo3ra (Q-noTeHumana), AUarHocTMku psapa
bYHKLMOHANbHBIX 1 NAaTONOFMYECKUX COCTOAHWUIA OpraHn3ma

«HepodHeproKaprtorpad» — komnekc ansa tonorpaduryecko-
ro KapTUPOBaHWUA SHEPreTMYeCKoro MeTabosim3ma rofoBHOro Mo3ra
C aHafM30M AMHAMUKM NOKa3aTenel yPOBHA MOCTOAHHbIX MOTEHLMa-
OB, ANA OLEHKM PErvoHapHbIX 1 Fo6anbHbIX SHeprosaTpaT Mo3ra

«KoMT3M — aHanmn3atop GpyHKLMOHaIbHOrO COCTOAHNA OpraH13ma
1 3HepreTMkn mepuamaHos n bAT nauueHTa. Peann3oBaH 3KCK031B-
HbIli MeToq conocTaBneHus TectoB . HakaTtaHu u K. AkabaHe ¢ dopmu-
poBaHWeM NHAVBUAYaNIbHON pedneKkcoTepaneBTUYECKOW peLienTypbl

«fonoc» — Komnnekc ¢0HeTVIKO-I'ICVIXOJ'IOFI/ILIeCKOFO MOHUTOPWUH-
ra 0CO6eHHOCTEN MMYHOCTU 1 aAKTyaJ1IbHOIo NCUXNYECKOro COCTOAHUA
yesioBeKa Mo aKyCTuyeCKUm napameTpam pedn

«FapMOHMNA» — POTaLMOHHbIN KOMMbIOTEPHbIN CTEHS, AN1A BECTU-
6YNIOMETPUYECKOTO TECTUPOBAHWA B YCJIOBUAX MOLIArOBOrO SKCLIEH-
TpucuTeTa

«AKopl - MynbTUMMNOCTUM» — QYHKLMOHANbHbIA NPOrpam-
MUPYEMbI 31eKTPOCTUMYNATOP MbiwL, (8 KaHanoB), afanTUpyio-
LWMINCA NoA TemMn XoAb6bl YenoBeKa, ANA BOCCTAHOBUTENbHOTO Jle-
YeHVA ABUraTe/ibHO-KOOPAUHATOPHbIX HaPYLUEHUN NpK opTomne-
[0-HEeBPOJIOrNYECKOW NaToNIOrnn U CNOPTUBHOW TpaBme

«MynbTUMNOCTUM-12» — NPOPECCUOHANBbHBIA MUKPOMpPOLieC-
COPHBIN NEKTPOCTUMYNATOP MbiLL, (12 KaHaNoB) C BO3MOXHOCTAMM
ynpaBneHna pexmmamun ctumynaumum ot MN3BM; He3aBncMmoe npo-
rpaMMMpoBaHMe NMapaMeTPOB KaXXAoro U3 KaHasoB C UX obbeanHe-
HVeM B 3alaHHYI0 LIKNorpammy

«MepanToH» — annapaT TPaHCKPAHWAIbHON 3EKTPOCTUMYJIS-
LM rofIoBHOMO Mo3ra (Me3oamaHuedanibHON MOAYIALMM); MOBbILA-
€T BO3MOXHOCTV afanTUBHOW Perynaunumn opraHu3ma nyTém cenek-
TUBHOWM aKTUBALUM OMNOUAHON CMCTEMBI

- Mowmam snod knwoys Ha Gaze 3axasduka
Komnnekcwoe obByyenUe nonsioaamenn
Mocmoaxwaa memoduyeckan noddepuira
Becnnamuoe ofHogneHUe NpozpamMmiozo obecneyeHun
Fubkoe yewoobpaozosanue U cucmema ciudoK
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