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COBPEMEHHbBIE AJTTOPUTMbI
CTABUNTOMETPUYECKOMN ONATHOCTUKA
NMOCTYPAJIbHbIX HAPYLWEHAU

V.u.ep)KaHMe BepTMKaﬂbHOﬁ no3bl, NPAMOCTOAHUE U 6unoaanbHas IOKOMOLUMSA — KNHOYEBbie KOMMNOHEHTbI ¢yHKUMOHaJ1bHOﬁ cucre-
Mbl aHTUrpaBUTaL UK. ﬂonyquﬂ; 00bEKTUBHbIE AAHHbIE O MO3HOA perynauuu ctano BO3MOXXHbIM 6narop.ap;| BHeAPEHUI0 B KNUHU-
YeCKYyH NPaKTUKy CTaTOKUHE3UMETPUU (C'raﬁunome'rpml) - MeToAa KaueCTBEHHOro M KOJIMYeCTBEHHOro aHaiM3a KonebaTe/ibHOro
npouecca WeHTpa AaB/ieHua CTon Ha NJIOCKOCTb ONOpbl BEPTUKA/IbHO YCTAHOBJIEHHOrO MK, YTO UCNONb3YeTCA pexe, cuafalero
yenoBeka. KauectBeHHO M3MeHun AOCTOBEPHOCTb CTaGMﬂOMETPM‘-IECKOﬁ AUNArHOCTUKHU BeKTOprIﬁ aHanus, ucnonb3ya KOTOPbIﬁ
Bpay MOXeT oueHuBaTb 3¢¢eKTMBHOCTb JleyeHus, a TaKXKe Ha 3Tanax o6cnenoBaHUs U nedyeHus npoBOAUTb CTAaTUCTUYECKYIO
OL,eHKY AO0CTOBEPHOCTU pa3/Iina BapuaTUBHOCTU NOKasaTena ¢aK'ropa AMHAMUYECKOM cTabunusauum ((D.EI.C) nauueHTa.

Kntouesole cnoea: cmamokuHesumempus, N0Cmyposio2usl, 8epmMuUKaabHas No3d, 8eKMOPHbI aHANU3, KAYeCM80o QYHKUUU pasHo-
secusi (KOP), pakmop ouHamuydeckol cmabunusayuu (PLAC).
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MODERN ALGORITHMS OF POSTURAL DISTURBANCES IN CLINICAL PRACTICE

Hold upright, vertical body position and bipodal locomotion-the key components of a functional system of Antigravity. Get objective
data about the postural regulation was made possible thanks to the introduction into clinical practice statokinezimetrii (all)-method
of qualitative and quantitative analysis of oscillatory process of Center of pressure stop on a plane of leg vertically-installed or that
you are using less of a seated person. Qualitatively changed the accuracy of diagnosis of stabilometric vector analysis, using which
a doctor can assess the effectiveness of treatment, as well as the stages of examination and treatment to conduct statistical
assessment of the credibility of the differences of variability of dynamic stabilization Factor indicator (FDC) of the patient.

Keywords: statokinezimetrija, posturology, vertical body position, vector analysis, quality of function of an equilibrium (FCC) dynamic

stabilization factor (DFF).

LepXKaHue BepTMKaNbHOM MO3bl, NPSMOCTOSIHWE U

bunoaanbHas NTOKOMOLUMS — 3TO K/KOUEBbIE KOMMO-

HeHTbl QYHKLMOHANbHOM CUCTEMbI AHTUrpaBuUTa-
LMW U BEHeL, 3BOMIOLMM YenoBeka B ero npucnocobutens-
HOM [EeATenbHOCTM K CYLLeCTBOBAHMIO B rPaBUTALMOHHOM
none 3emnu.

M3yyeHneM MexaHM3MOB MOALEPXKAHWUS BepTUKANbHOM
no3bl B HOPME 1 NPU Pa3BUTUM pSAa NATONOMMYECKUX COCTO-
SHWUIA OpraHn3ma, GOPMUPOBAHMS KOMMEHCATOPHbIX MeXa-
HW3MOB MO3HOM perynauuMmn 3aHumaercs ocobas o6nactb
4enoBeYeCckoro 3HaH1g — NOCTYpOnorus (nat. postura — no3a).
06 aKkTyanbHOCTM BblAENEHUS 3TOM0 MEAMKO-6MONornyecko-
ro HamnpaBfNeHWs B OTAE/bHYI0 HAaYKy CBUAETENbCTBYET Cylle-
CTBOBaHMe 3a pybexXoM HECKONbKMX accoLMaLmii cneumanu-
CTOB B 06n1acTV NOCTYpOnOruu, B YaCTHOCTM aBTOPUTETHEN-
wen Association frangaise de posturologie.

lpuBeneM HeKkoTOpble OCHOBHblE CBEAEHWS O MeXaHW3-
Max MOALEPXKaHWUS BepTMKaNbHOM MO3bl M COBPEMEHHOW
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CTabMIOMEeTpUYECKOM AMATHOCTUKK, KOTOpble B MOCieaHue
roAbl NpMXoaaT Ha CMeHy MUdaM M OTKPOBEHHbLIM (DaHTa3u-
aMm. MNonyyeHne 0ObeKTUBHbIX LAHHbIX CTaN0 BO3MOXHbIM C
BHEApPEHWEM B CTaBMNOMETPUYECKYO AMATHOCTMKY anropuT-
MOB BEKTOPHOIO aHanM3a CTaTOKMHE3UTPAMMbl.

YoepaHue 4enoBeKOM BEpTWMKaNbHOM MO3bl COMPOBO-
XOAETCS ero MUKpokonebaTenbHbIM (B CPaBHEHMM C rabapu-
TaMu 4yenosekal) NpoLeccoM, o4YeHb pefko 3aMEeTHbIM Mpu
BM3yaNbHOM HabMOOEHMM 33 aKTOM eCTeCTBEHHOIMO0 KOM-
dopTHOro crosHus. MponcxoaaT LOCTAaTOYHO CIOXKHbIE rap-
MOHMYeckne konebaHusd Kak obuwero ueHtpa macc (OLUM),
Tak M ueHTpa pasnenus (L) cton Ha maocKoCTb onopebl,
KOTOpble B Cuy 0ObeKTUBHbLIX 0BCTOSATENbCTB HE COBNAAA0T
no amMnauTyae u hasHoCcTu.

L - 370 Ta nHTerpanbHasg To4Ka Ha NIOCKOCTU OMOpbl, B
KOTOpYH B peanbHOM pexunme BpeMeHW 0ObeMHOe reome-
Tpuyeckoe Teno — YenoBeK, MMEeOLLMIA, BO-NepBbIX, pa3funy-
HYI0 MIIOTHOCTb TKaHeM opraHu3Ma M, BO-BTOPbIX, YCTAHOB-



NEHHbIA He B BMAe HecrnbaeMoro NpsamMoro nyya (Mnm xecrt-
KOro UMAMHAPA), @ MOCTOSAHHO MEHSIOWMIA B COUNTEHEHUAX
TYNOBMLLA B3aMMHYH KOHMOUIYpaLMIO ero CErMeHToB, Kak Obl
«yCpeLHseTCs» B Xo4e MOLAEPXKAHMS CBOEM BepTMKANbHOWM
CTOMKK. Taknm 06pa3oM, Mbl noavepkunBaem, yto LU He aBng-
etca otobpaxkeHnem npoekuun OUM yenoeka Ha nno-
CKOCTb 0Mopbl, U KonebaTenbHble npouecchl OLUM u LI He
TOXAECTBEHHbI (MX OTOXAECTBNEHME — pACNpOCTPaHeHHas
owwnbka uccneposatenei). Obwmm ceoicteom L n npoek-
umm OUM ycToiumBo crosiwero (He mafatolero) yenoBeka
SABNSETCS NULWb TO, YTO NTOKANM3YIOTCS OHWU B Npeaenax Koop-
[MHAT rpaHuLbl ONopbl YenoBeka (T.H. CTOMHOMO MOAMIOHA).

CmamokuHe3umempusi (CUH. cmabuiomempus)) — MeTOf,
KaQYeCTBEHHOIO M KONMYECTBEHHOIO aHanu3a konebatenbHo-
ro npouecca LUJ Ha nnockocTv onopbl BEPTUKANbHO YCTa-
HOBNEHHOIO MW, YTO MCMONb3YETCa pexe, CUASLLErO YenoBe-
Ka. Metop cnyxut ongd oueHku @YHKLMM paBHOBECUS U
MeXaHWM3MOB NoAAEPXKAHWUS YENOBEKOM BEPTUKANbHOWM NO3bl
KaK B HOpMe, Tak M MpU pa3nyHbIX NaTON0rMYeCKMUX COCTOS-
Huax. lpegnoyTuTenbHbIM 9BNSeTCs 0OWenpuU3HaHHbIA B
MWPOBOW HAYy4YHOM NMTEpaType TePMWH CMAmoKuHe3ume-
mpus (BykBanbHas pacwudpoBKa — M3MepeHue ABUKEHUS
yenoeeka, T. e. konebaTtenbHoro npouecca UM, HenzbexHo
BO3HMKatOLLEro BO Bpems obecneyeHus 4YenoBEKOM CBOEMN
CTaTWKM, MPOM3BObHOIO NOLAEPXKAHUS BEPTUKANbHOM NO3bl),
a He TepMuUH cmabusiomMempusl.

B ycnoBumsax NocTosiHHO OeMCTBYHOWENO rPaBUTALMOHHOIO
nons 3emMau NpoLLEecc OTKIOHEHWS TeNa YenoBeka OT BepTHKa-
M B MHOOPMALMOHHOM M1aHe gBAsieTcs abcontoTHO Heobxo-
[MMbIM [N NOC/IeayloLlero BOCCTaHOBIEHMS YyTPa4YMBAEMOrO
paBHoBecus. C 3TOM TOYKM 3peHus y 340pPOBOrO YenoBeka
(DYHKUMIO PaBHOBECMS MOXHO OXapaKTepu30BaTb Kak yCTOM-
YyMBOE HepaBHoOBecCKe. /1 B 3TOM NOAAEPKMBAKOLLEMCS KHEPaAB-
HOBECUM» B LeNSX CTabunmnsaumm BepTUKanbHOM No3bl GYHK-
LIMOHMPYET NPENMYLLLECTBEHHO TOHMYECKAs MyCKynaTypa.

Y0ep)xaHue YesosekoM 8epmuKanbHoli No3bl
conposoxxodemcs e20 MUKpokosnebamenbHbIM

(8 cpasHeHuu ¢ 2abapumamu Yenoseka!) npoyeccom,
o4eHb pedKo 3aMeMHbIM NpuU BU3YaANTbHOM
HabnodeHUU 3a aKMoM ecmecmBeHH020
KOM®OpPMHO020 CMOAHUS

MHCTpyMeHTanbHbiM 0bBecnevyeHnemM MeTofa Cmamoku-
He3umMempuu Ha COBPEMEHHOM 3Tane CnyaT nocTyporpadu-
4yeckne KOMMbITEPHblE KOMMIEKCbl — CTabunoMeTpuyeckme
aHanusatopbl. Knwo4yeBbiM anmapaTHbIM MoayneM no6oro
ctabunoaHanusatopa sBngetca crabunonnardopma, kotopas
no peakuusam Onopbl Ha 4YeTbipe (pexe — Ha Tpu) TeH304aT-
4yMKa Npu MOMOLLM KOMMNbIOTEPHOW NPOrpamMMbl onpeaenset
MCKOMYIO pe3ynbTupytowyto — L ctosawero Ha nnathopme
4enoBeKa, a 3aTeM Mo CNeunanbHbIM anropuTMaM NPoOMCXo-
OWT aHanu3 konebaTtenbHoro npouecca storo L.

TpaekTopua nepemewieHns LU yenoseka B ABYMEPHOM
CcUCTeMe KOOPAMHAT B X04e NOALEPXKAHUS UM BEPTUKANBbHOWM
No3bl UAW NPU BbINONHEHUM MPOU3BOJIbHbBIX TECTOBbIX [LBU-
XEHWM HOCUT HasBaHue «cTatokuHesurpamma» (CKT).

JnemMeHTapHoOe pasnoxeHue konebaTenbHOro mpouecca no
HanpaBneHWsIM TFOPU3OHTANIbHOM MNOCKOCTM (MOCTpOEeHme
rpaduKoB U3MEHEHMS BO BPEMEHW aMMNIUTYbl OTKNOHEHMS
U B carmMTTanbHOM M GPOHTANbHOM HaMpaBNEHUSX) HOCUT
Ha3BaHue «CTabunorpamMman.

Mpy npoBeLeHWM CTATOKMHE3UMETPUU Y4YUTbIBAETCS
pofib OTAENbHbIX AHANU3ATOPHbLIX CUCTEM (C/IyXa, 3PeHus,
[LOMONHUTENBHOM NPONPUOLLENTUBHOM HArpy3ku Uu fenpum-
BaLMM 3TOM K& MOAANbHOCTY, OLeHKa POM MaHAMBynspHO-
ro, T. €. HWXXHEeYentoCTHoro addepeHTHOro BXoAa) B yaepKa-
HWMU BEPTUKANbHOM NO3bI.

Ha ocHoBe npenbsBneHus YenoBeky «baTapen» TeCToB
npodeccopom B.N. YcaueBbiM (CaHkT-leTepbypr) npenno-
XEH MOCNeA0BaTeNbHbIV aNropuT™M NpoBeAeHUs UCCnefoBa-
HWS, B KOTOPOM Kaxaas M3 npob oTBevaeT Ha CBOW Kpyr
BOMPOCOB; BbIYMCAAIOTCH COOTBETCTBYIOLME KOIDDULMEHTDI
MOCTYpanbHOM CUCTEMBI.

YCTOMYMBOCTb, PABHOBECUE MU
ONHAMUYECKASA CTABUTU3ALUA?

Teno yenoeeka B BepTUKANbHOM MONOXeHMM obnagaet
60nblWIMM 3anacoM duanyeckon yctonumsocTu. [Mnowanb
obnactn nepemeuteHuns LI cton no oTHOLWEHMIO K NAOLAaM
MOSIMrOHA OMOPbI C OTKPbITBIMM FNa3aMu He npeBbiwaeT 1%,
a € 3aKkpbITbiMK Tnazamun — 1,5%. [laxxe y naumeHToB, cTpasa-
IOWMX BeCTUOYNAPHbIMU PACCTPOMCTBAMKU WMAM  [ETCKUM
LepebpanbHbIM NapanmMyoMm, 3TOT NoKa3aTeNlb He NpeBblWaeT
cooteeTcTBeHHO 5 1 10% [1]. HecmoTpa Ha 90%-Hbil 3anac
®U3nYecKor YyCTOMYMBOCTH, ITU MALMEHTbI MOCTOSHHO MOA-
BEPXKEHbI PUCKY NaAEHMS.

B ueM e cekpeT ¢pm3nonormyeckoro GeHomMeHa ycTtonuu-
BOCTM Tena yenoseka? Paspensemas 60MblUMHCTBOM MOCTY-
pO/oroB GusmMyeckas Teopusi NepeBepHYTOro MasTHUKA He B
COCTOSHUM 0OBACHWUTb MEXAHM3M MOALEPXKAHMS paBHOBECUS
Tena B BEPTUKANbHOM MONOXEHMU. Teno yenoBeka npeancras-
nset cobol MHOTO3BEHHYK WM MHOTOYPOBHEBYK CUCTEMY
HanpsXKeHHOM LEeNnoCTHOCTM — tensegrity, HaxoAsLyCca B
MOCTOSHHOM ABMKeHun [2]. K yenoseky bonee npumeHnMo
NOHATME OUOOMHAMUKM, @ HE BUOMEXAHUKM UK KMHEMATUKM.
Teno HenpepbiBHO BbIBOAWMTCS M3 COCTOSIHUS paBHOBECUS
[bIXaTeNbHbIMU ABUXKEHUAMMU; TMAPOAUHAMUYECKMMU CUNAMM
KPOBM MpWU COKPALLEHMSIX CephLa; NepucTanbTMKOM KuLley-
HWMKA; KpaHMOCaKpanbHbIM pPUTMOM M Bonee MeaseHHbIMMI
pUTMaMu: MOTUSIBHOCTbIO TKaHel C nepuogom 25-35 cek,
MeaSIeHHbIMU MOCTypaNbHbIMK KoNebaHMIMM C Nepuomom
okono 60 cek, MesIeHHbIM «MPUIUBOM» C NMEPUOLOM OKOJO
100 cek. bnaropaps HanMuMl TONEHOCTOMHOMO LUApPHKMPaA
Halle Teno HeyCcTonYnBo U GU3MYECKU. ITU aHAaTOMO-DU3N0-
normyeckme 0CobeHHOCTU 0BYCNOBANBAKOT BbIPAXKEHHYIO TEH-
[EeHUMIO K MafeHuto. M Mbl HenpeMeHHOo Obl ynanu, ecin Ol
He OblI0 COOTBETCTBYIOLWLErO LEHTPaNbHOTrO HEPBHOMO Mexa-
HW3Ma, NPeNATCTBYIOWEro NafeHunto. TeM He MeHee caM dakT
nepMaHEeHTHOro «nafeHus» — Bennkoe Gnaro ansg Yyenoseka.
Bnarogaps pa3nnyHbIM CEHCOPHbBIM CMCTEMAM, MMABHbIMKU U3
KOTOPbIX SBASKOTCS MPOMNPUOLIENTUBHAS, BECTUMOYNSpHas |
3puTeNbHas, HalW MO3r MonyyaeT MHPOopMaLMio 0 npouecce
OTKJIOHEHUS OT BepTUKanu. Ecnn pusmnyeckn pblyaskHble BeChl

117



B COCTOSIHMM PaBHOBECMUSI HEMOABWXHbI, TO PU3MONOTMYECKM
MOKOW 03HaYaeT OTCYTCTBME 0OpaTHOM CBSA3M AN KOpPeKLMM
OTK/IOHEHMS Tena.

bnaropaps UeHTpanbHOMY HEPBHOMY MEeEXaHW3My
NnoCcpeaCcTBOM «MO3aMYHOM» aKTUBALMM MbILUL, NPOUCXOAUT
€XEMOMEHTHAs KOpPeKUMs YTpauyMBaeMOro paBHOBECHUS,
npuyeM [OBWXEHWEe COBepLlIaeTcs B Hambonee BbIFOAHOM
HanpaBneHMK, C ONTUMANbHBIM JIMHENHBIM U YINOBbIM YCKO-
peHueM. [oka Mbl He 3HaeM, Kak BYHKLMOHWUPYET 3TOT BEU-
KONEMHbIA MEXaHW3M, HO ero BHellHee MPOosB/IEHNE MOXHO
0603HaunTb AMHAMMUYeCcKomn ctabunmsaumnen [3].

TPAAMUUNOHHASA CTABMJIOMETPUYECKAS
OUATHOCTUKA

CoBpeMeHHOM cTabunomeTpmm 4vytb 6onee 60 net. Ee
3Moxa Hayanacb C pa3faenbHoi perncTpaumm nepemMeLleHms
LA cton no dpoHTanu M caruTtany npu noMoLm OBYXKO-
opAauvHaTHoro camonucua [4]. Takum 06pasom, cnoxHoe
nuxeHune LU cTon packnanbiBanocb Ha ABe COCTaBASO-
lwMe, a 3aTeM aHanM3npoBanocb 6e3 yyeta ero uHTerpasnb-
Horo xapaktepa. OCHOBHbIMW NapaMeTpaMu CNyXKMAu cpef-
Hee cMeuweHWe L[ no dpoHTanu M carutTanu, 4actoTa M
amnanTyga konebaHuid, a Takxke obwas AnnHa crabwno-
rpamm. No3gHee Hayan NPUMEHATLCS CMeKTPasbHbIA aHa-
13 cTabunorpamMm € NOMOLLbIO MeaneHHoro npeobpasosa-
Hus Oypbe.

C nosiBNeHMEM MepCOHaNbHbIX KOMMbOTEPOB BO3HMKIA
BO3MOXHOCTb aHanusa CKI. Mo mMatematMueckomy oxuaa-
Huto Touek CKT onpepensanucs Koopau-
Hatbl LU cton. Hanbonee npoctbiM K
NMOHSATHLIM ABASIETCA aHanM3 naowaau
CKT. O6LenpuHATBIM cuMTaeTcs onpe-
nenenne nnowaan CKI no 95% pose- 16
pUTENBHOMY 3/IJIUMCY, XOTS BO3MOXHO 15
BblYMC/IEHWE €€ MO BbINYKAOMY WK
BOrHYTOMY nonuroHy. CnenyeT oTMETUTD,
YTO OpPMEHTALMS Ha OLLEHKY MCKIOYU- 13

14

Pucynok 1. KpyroBas ructorpamma
NONOXXEHUS LIeHTPA AABNEHUS CTON

OpHako BCe 3TM MokasaTtenu obbenmHsAeT 0fHO OTpULa-
TenbHoe kayectBo. OHW He OTpaxatoT BCEW AMHAMMKM Mpo-
uecca nepemelyermsa L, no KoTopod MOXHO Oblno Obl
CyouTb O [AMHAMM4YecKoW cTabunusaumm BepPTUKANbHOTO
nonoxeHus tena. O6pa3Ho roBops, 3T0 BCErO NMLLIb 3aCTbIB-
wme doTorpadum UTOroBOro Mpouecca, CAenaHHble B pas-
JIMYHBIX paKypCax.

N3 Bcero apceHana ctabuioMeTpUyeckux nokasaTtenew,
NPeaNoXeHHbIX ANS NpOBeAeHWs TPaAWMLMOHHOM cTabuno-
METPUYECKOW AMArHOCTUKM, Ha CErOAHALHMUIA AEHb MOXHO C
[LOCTAaTOYHOM CTemneHbto HALEXHOCTM ONUPATLCS HA KOOPAM-
HaTbl LU cTOn, CcpeaHio CKOpOCTb €ro nepeMelleHus u
CNeKTpanbHbIi aHanu3 ctabunorpamm.

BEKTOPHbIN AHAJIU3 CKT

BeKTOpHbIN aHanM3 CTaTOKMHE3UTPaMMbl KayeCcTBEHHO
M3MEHWN AOCTOBEPHOCTb CTaBUIOMETPUYECKON AMATHOCTM-
KW, OCYLLeCTBNSEMON paHee UCKAUYMTENBHO MO Kaaccuye-
CKMM anropuMTMaMm aHanusa Tpaektopuu nepemellerus L
yenoseka. Ha yem e OCHOBaHbl MPUHUMMbI BEKTOPHOTO
aHanusa?

KomnbloTepHas ctabunomeTpus npennonaraeTt AMCKpeT-
Hyt0 perncTpaumio koopamHat LU cton ¢ yactoton 40-50 Ty
npyv NoMoLWM aHanoro-unmdpoBoro npeobpasosatens c
nocnepytolien 06paboTKoM 3TOro MaccvMBa AAHHbIX CNeum-
anbHOW KOMMbIOTEPHOM NporpamMmoin. Takum obpasom, CKT
npencraBngetr coboi nocnenoBaTeNbHbIA psa 3HAYEHMI
koopauHaTt L cTon.

MepBbIM NOMbITANCS NPOAHANU3N-
poBaTb BeCb MaccuB AaHHbix CKI K-H.
Mauritz [6]. OH nomewan LUEHTP
MCKYCCTBEHHOW CUCTEMbI KOOPAMHAT B
1 ueHTp CKT (Touky ee MaTemMaTMyecko-

2 ro oXupgaHus) u pasbusan BCH nio-
CKOCTb Ha 16 cekTopos. o pesynbra-

TaM BbIYUCIEHUS CpefHEero paccros-

4 HMa B MM oT ueHtpa CKI po Bcex

TenbHo nnowaan CKI obnapaet cepbes-
HbIMW HeAoCTaTKaMu. YkasaHHas nno-

12
Wanab KpaiHe HecTabubHa BO BPEMEHM
C TeHaeHuMen yBeNMYEHUs Mo 3KCMo- 11
HeHLManbHOMY 3aKoHY, 061afaeT 04eHb 10

60nbLW0N BapnabenbHOCTbIO Y OAHOMO U
TOr0 e YenoBeka Mpu MOBTOPHbIX
ncenenoBaHuax [5].

BTopbiM OCHOBHbIM MNoOKasatenem

rpamMmbl
asnsaetca aamnHa CKT.

TDETbl/IM noKa3satenem CnyxuT cpen- Y

HWI pagnyc OTKNoHeHus L.
Hanbonee MHboOpMaTMBHbLIM OKa3a-

N10Cb MCMONb30BaHMeE NOKA3aTens cpea-

Hel ckopoCcTu nepemeuwenns UO -

PucyHok 2. BekTopbl CTaTOKUHE3M-

[MCKPETHBIX TOYEK, MOMNaBLMX B Kax-
[bI 13 CEKTOPOB, CTPOMACH KPYroBas
rmcTtorpamMma nonoxenus LU cton no

6 TUMNY «pO3bl BETPOB». JTa rMCTOrpam-
7 Ma LeMOHCTpupoBana npeobnagaHue
OTKNOHEHMS B Pa3/IMYHbIX Hanpasne-
Huax (puc. 1).

T. Okuzono [7] nocTpoun Kpyrosyto
rmcTtorpamMMy no  Apyromy npuHLMMY.
CHavana oH coefuHMA BCe AMCKPETHbIE
Toukn CKI mexpay cobow. MNMonyunnacs
nocefoBaTeNbHOCTb BEKTOPOB, UMEI0-
WMX OMpefeneHHy0 AAWHY U Hanpas-
nexue (puc. 2).

Kaxgbit BEKTOP NOMeLLancs CBoewn

nnvHbl CKT, neneHHol Ha Bpems uccne-
[oBaHUA. Ero nHPOpMaTMBHOCTL BbITe-
KaeT U3 HOPMMPOBAHHOCTU MO BPEMEHMU
M OTPAXEHUS CPEeLHEN XapaKTePUCTUKM
OMHaMuKK nepemelexms LI, cron.
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X HayanbHOW TOYKOM B LEHTP WCKYC-
CTBEHHOW CMCTEMbI KOOPAMHAT, @ 3aTeM
paccyMTbiBanach CpeaHss AfMHA Bek-
TOpOB, MOMaBWMX B Kaxablh u3 18
cekTopoB no 20 ° Kaxabli. 3aTeM CTpo-



Pucynok 3.  CratokuHesurpamma (cneBa) M BeKTOpHasi CTaTOKMHE3UrpaMMa
(cnpasa) no T. Okuzono, 1983

Pucynok 4. Bektoporpamma B cucteme
KOOpPAMHAT IMHENHOM CKOPOCTH

Vy

PucyHok 5. Bektoporpamma c Hano-
KEHHbIMM KO/IbLLAMM PaBHO# NAOLWAAK

Hawe BHMMaHWe npuBnekna BO3-
MOXHOCTb M3Y4YeHWs Mpu MNOMOLLM
3TOr0 MeTofa JIMHEMHOW W YrNOoBOM
ckopocTtew nepemewteHns U Uccneno-
BaHMS MPOBOAMAWCL Ha OTEYEeCTBEH-
HOM CTabunoaHanusatope KOMMbloTEp-
HOM C Buonornyeckoit obpaTHOM CBS-
3bt0 «CTabunAx-01». Yactota amckpe-
TM3auMmn CTabUNOMETPUYECKOrO CUTHA-
na cocrasnana 50 Tu.

boino npennoxeHo 19 BeKTOPHbIX
nokasatenei. Boluncnsemas no Bekro-
pam CKI cpenHsis nnHeMHas CKOpoOCTb
Oblna 3KBMBANEHTa paHee BblyMCse-
MOW CpeflHeil CKOpOCTU KaK 4acTHOro
ot peneHus pnumHbl CKI Ha Bpems

V. nccnenoBaHMs. 3TOT nokasaTesb onpe-
y

LEensncs CyMMOW 3HAYEHUN NUHENHON
CKOPOCTW BCEX BEKTOPOB, AENEHHOW Ha
MX KOMIMYECTBO, M BbIpaXasncs B MM/cek.

Kpome aHanusa cpegHent nuHen-
HOM ckopocT, 6bina npeanpuHATa
NonbiTKa pa3paboTKM MHTErpanbHOro

nnaco BektopHas CKI. BektopHas CKI 3HaunTenbHO otinya-
nacb ot 06biyHown CKT (puc. 3).

Y 3popoBbix auny, T. Okuzono Bbiaenun 6 TMNOB BEKTOP-
Hor CKT: ueHTpocTpemuTenbHbli TMN (centripetal), anddys-
HbI TMN (diffuse), nepegHe3anHWin TN (antero-posterior),
MyNbTULEHTpUYECKnin Tun (multicentric), natepanbHo-kone-
H6atenbHbl TMN (lateral-swaying) n 6onee cTabunbHbIN NpK
3aKpbITbIX r1a3ax Tun (more stable-with eyes closed).

Mpu nepudepuyecknx MOpaxKeHUsIX BeCTUOYNIpHON
cuctembl B BektopHoi CKI oH Habnwopgan 3HauutenbHoe
yBennMyeHne natepanbHbiX konebaHui Tena, a npu LeH-
TPanbHbIX MOPAXeHUsX — KonebaHwit B nepeaHesafHEM
HanpaBneHuw.

[oNOXMTENbHBIMKW KayecTBaMM 0OOMX BblLlEyKa3aHHbIX
cnocoboB 06paboTkM cTabunomMeTpuyeckon MHOopMauum
ABNSETCA y4YeT BCeX [LMCKPETHbIX TOYeK permcTrpupyemoro
crabunomeTpuyeckoro curHana. BektopHas CKI umeet npe-
MMYLLECTBO B TOM, YTO PacyeT BEMYMHbI U HanpaBneHWs
cmellenmns LU npoBoanTcs 6€30THOCUTENBHO MaTeMaTtuye-
ckoro ueHTpa CKT. InuHa BekTopoB (L) oTpaxaeT AnHelHyo
ckopocTb nepemellerms LU VMm/cek = Lmm = 1/f auckpeTn-
3auaumn. Tem cambiM oTobpaxaeTcs He npeobnapatkolyee
nonoxeHune LU B CKT, a npeobnagaHne ckopocTu nepeme-
weHus LI B onpeneneHHbIX HanpaBneHusXx.

0O6a meTona 3a bonee yem 30-N€THIOK UCTOPUIO CBOETO
CYLLECTBOBAHMS HE HALLIMU LWIMPOKOrO NPUMEHEHUS B KIIUHU-
4eCKOM MpaKTMKe, a CaM BEKTOPHbIA aHanu3 ero aBTopamu
He COBepLUeHCTBOBANCA.

V. BEKTOPHOro nokasatens no dyHKumm
pacnpefeneHns BeKTOPOB JMHENHOM
ckopoctn. OH 6bln Ha3BaH «KauecTBO
dyHKumMM  paBHoBecusy (KOP). [ng
3TOro CTPOMNach BEKTOpOrpamMMa B
cucTemMe KOOPAMHAT IMHEMHOM CKOpo-
cm: V,, MM/cek; Vy, MMm/cek (puc. 4).

Ob6nako BepLlMH BEKTOPOB paszfie-

NANOCh HA N 30H KOAbLAMW pPaBHOMW naowaam (puc. 5).
BennumHa nnowann UeHTpanbHOW (MepBOM) 30HbI S;
durKcHpoBaHa M onpefeneHa Ha OCHOBE 3KCMepUMEHTasb-
HbIX WMCCNEefOBaHWMI pas3nuMyHbIX rpynn nwofei. BennunHa
BHELUHero paguyca i-ro Konbla onpepensercsa no dopmyne:

@DyHKUMS pacnpeneneHms NTMHENHOM CKOPOCTU BEKTOPOB
MO KOMbLIAM PaBHOM NAOLAAM NMOAYMHAETCS IKCMOHEHLMANb-
HOW 3aBMCMMOCTH (puc. 6). MapameTp KDP paccuntbiBaeTcs B

PUCYHOK 6. DKCNOHEHLMaNbHbI 3aKOH pacnpepeneHus
NMHEHOI CKOPOCTH BEKTOPOB M MIoWaau Ans pacyera KOP

100%
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PucyHok 7.  [padpmku 3akoHa pacnpeaeneHus u pesynbratbl pacieta KDOP 300poBoro yenoseka ¢ OTKpbITbIMU M 3aKpbITbIMM [1a3aMK

Mhasa OTKPbITbI Mha3a 3aKpbITbl

100y--mmmrmmmm e rererrery I0T—T——T——T—————T—T—————————————

l i

80+ | 80 '

. |

60- {60 :

] 1

] 1

40 i 40 t

20/ os! 20 o/ |

91,63%: 76,41%

0t LRI R e B ) LR e b e e | 0 e LBt A B o Bum St LBt S at e e e e i |

0 5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 50

PucyHok 8. MparmeHT BekTOpOB BMAE MPOLEHTHOro 6onee 15 net, octaBanacb HeyL0BNETBOPEHHOCTb TEM, YTO OH
CTaTOKMHE3UrpaMMbl C 0603Ha- OTHOLUEHMA NnoLWwaan He YUMTbIBAET YINOBYIO CKOPOCTb NepemelleHms LU, a Takke
YEHHBIM YITIOM OTK/OHEHHS Q S, OrpaHMYeHHOM He oTpa)aeT OMHAMMKYy npouecca NoaaepXKaHUs paBHOBe-
BeKkTopa BC oTHOCHTENbHO KPWBOW 3KCMOHEHTbI, K cua Tena. Mostomy B KavecTBe dakTopa AMHAMUYECKOW
nnowaamn npsamo- Crabunmzaumn (®OC) 6bina npeanoxeHa naowanb CeKTopa,

Tpaektopuu AB! sektopa AB
yronbHuka S,, orpaHm-

YEHHOro OCsIMM KOOp-
[MHAT, BEepPTMKaNbHOM
rpaHuuein 50 30HbI U
rOpM30HTaNbHOM rpa-

HULEN Ha YpOBHe
Y, MM obLlero  Konuyecrsa
BEKTOPOB.

B kauyectBe npu-
Mepa NpuMBOLMM rpa-
dvKM 3aKoHa pacnpe-
[LeneHns u pesynb-
TaTbl pacyeta KOP
340pOBOro YeNnoBeka C OTKPbITbIMU M 3aKPbITbIMU F1a3amu,
NosyyYeHHble NpM NOMOLLM BXOAAWEro B COCTAaB KOMMieKca
«CrabunAn-01» nporpammHoro obecneverHuns «CrabMen»
(puc. 7).

Mpu nomowm aHanmsa Bektopos CKI mosBunack HoBas
BO3MOXHOCTb pacyeTa YrnoBoK ckopocTv nepemelleHns LUI.
Kaxpapin nocnepytowmin Bektop CKIM 0TKNOHEH OT TpaekTopun
npeaplayLwero Ha onpefenexHslii yron a (puc. 8). Mpu 3TOM
YINoBas CKOPOCTb COCTABASET o/t v BblpaxaeTcs B °/cek. Mpu
yactote amnckpetusaumm 50 My t = 0,02 cek (1/50ML).

MNpn cBOEBPEMEHHOW KOMMEHCALMM YeNoBEKOM OTK/O-
HEHWI ero Tena OT BEPTUKaNM CKOpOCTb ABmxeHns LU nomx-
Ha ObITb MMHMMaNbHOM. Jllobble HapyLweHus B CTabununsaumm
BEPTMKANIbHOIO MOMOXEHMS Tena NpUMBOAAT K 3a4epXKKaM U
owmnbKaM B KOpPEKLMMN OTKIOHEHWIA. DTO BbIpaXKaeTcs B yBe-
NIMYEHUN NIMHENHON CKopoCTu nepemelteHns LI n peskux
M3MEHEHMWSAX HAaNPaBNeHUS ero ABMKEHMS.

AHanu3 OMHAMUKKM NIMHEMHOM W YrNOBOM CKOpPOCTER
NoKasan HelMHEeNHbIM (CTOXaCTUYECKMIA) XapaKTep UX u3Me-
HeHuns [8]. Ecnn nuHeriHas ckopoCTb MMEET TONbKO MONOXM-
TenbHble 3HaveHus (puc. 9), To yrnoBas CKOpOCTb Nepuoamye-
CKM MPUHMMAET MONOXMUTENbHbIE M OTPULLATENbHbIE 3HaYe-
Hug (puc. 10).

Hecmotps Ha 10 yto KOP 3apekomeHpoBan cebs c nono-
XWUTENIbHOW CTOPOHbI M YCMewHo ucrnonb3yetca B Poccuu
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«3aMeTaeMaa» NocnenylWwmmM BEKTOPOM OTHOCUTENbHO
HanpaBneHus npeablayuero Bektopa. PasmepHocts ®C
(MM/C)2 x pagmaH/c. YMECTHast B JAHHOM C/lydae aHanorns —
nnowaab CeKTopa Ha 1060BOM CTek/ie aBTOMOOMAS, oUMLLA-
eMas MOCTOSHHO ABWXKylencs weTkon. OuHamuka OOC
3[0pPOBOr0 YenoBeka C OTKPbLITbIMM WM 3aKPbITbIMK FNa3amMu
OTpaxeHa Ha pucyHkax 11w 12.

PucyHok 9. [luHaMuka MrHOBEHHOI IMHENHOI CKOPOCTH
nepemelLLeHns LIeHTPa AaBNEHUS

MrHoBeHHas nuHenHas ckopocTb 3a 2 cekyHabl npu f = 50 My
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PucyHok 10. [luHamuKa MrHOBEHHOW YINOBOH CKOPOCTH
nepeMelLeHHs LEHTPa AABNEHNS
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Pucynok 11. Bapuauma MrHoBeHHbIX 3HaueHuii O/IC
3/,0pOBOr0 YeI0BEKA C OTKPbITbIMM [N1a3aMu B TeueHue 45 ¢

[vHamuka ®LC - [nasa oTKpbIThI
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PucyHok 12. Bapuaumsa MrHoBeHHbIX 3HaueHuii O[IC
3/,0pOBOr0 Ye/I0BEKa C 3aKpbITbIMM [/1a3aMM B Te4eHue 45 ¢

OvHamuka ®AC - Masa 3akpbITbl
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Moes nopgobHOro pacyeta MNPUMHAANEXWUT BENUKOMY
HeMeLKOMy acTpoHoMy MoraHHy Kennepy, nepBooTKpbiBaTe-
N0 3aKOHOB ABWXeHUS nnaHeT CONHEYHOWM CUCTEeMbI, KOTO-
pbl [lOKa3an cnefyllee: KOraa naaHeTbl nepemeLlarTcs
no 3MAMNCOBUMAHOM TPAeKTopwuW, TO MOWAAb, KOTOPYHO
«3aMeTaeT» UX paguyC B eAMHULY BPEMEHM, OLMHAKOBA.
B otnnume ot 3akoHa Kennepa anHamuyeckas ctabunmsaums
BEPTUKANIbHOIO MOIOXKEHMS Tea NPOosABNSETCS B CTOXacTuye-
ckoM un3MeHeHnun ®OLC BCneacTBUME MOCTOSIHHOMO MPOTUBO-
[efCTBMS NPOLLECCOB, AeCTaBUNU3NPYIOLLMX U CTabuUAn3npy-
lOLLMX paBHOBECHE Tena YenoBeka.

Boobuie MMeHHO BblAANOWMIACS DPaHLY3CKMIA NOCTYPO-
nor P-M. Gagey (2004) BBen noHgtne duHamuyeckoli cmabu-
U3aUUU 8EPMUKATLHO20 NOJIOXEHUS MeNd, KOTOPOe OCHOBbI-
BaNOCb Ha MPEeACTAaBNEHMM O HEIMHEMHOCTM NpoLecca nepe-
Mewenuns LU cron. OTo [ano HOBbIA TONYOK B Pa3BUTUM
BeKTOpHOro aHanusa CKT.

CTano noHSTHO, YTO HEOOXOAMMO OLEHMBATb BCHO AMHA-
MWKy mpouecca ctabunmsaumn u aHanmM3nposaTb OLHOBpeE-
MEHHO KaK JIMHEeNHOe, TaK 1 yrnosoe nepemellexue LU cton.
[MapaMeTpoM MHTEerpanbHOM OLEHKM TIMHEMHOrO U YIrI0BOro

nepemeluerms L1 B auHamuke kak pas u Bbictynaet OOC.

[ucnepcus 3HaUeHMI 3TOro hakTopa OTPaXKAET UHTErpasb-
HYI0 XapaKTepuUCTUKy AMHAMWYECKOW CTabunmsaunm BepTy-
KasbHOro nonoxeHus Tena. Tak xe kak u K®P, oHa Bbipaxa-

€TCs B NPOLEHTaxX M Ha3BaHa MHAEKCOM AMHAMMUYECKOW CTa-
6unmsaumn (MOC) [10].

Mo ®CA v MOC MoxHO cyamTb 06 3hdekTMBHOCTM NtobO-
ro Buaa neyenus (puc. 13), a Takke peabunutaumm npu pas-
NIMYHbIX 3ab60neBaHMAX, O CTeNeHN TPEHMPOBAHHOCTK CMOp-
TCMEHOB.

Tak kak mMaccue 3Havenuin ®OC npu kaxpom obcneno-
BaHWM 6OMbWON, TO MMEETCS BO3MOXHOCTb MPOBOAMTb
OLEHKY CTaTUCTUYECKOM 3HAYMMOCTM Ppa3NnuMs pesynbra-
TOB map obcnefoBaHWi OAHOTMO MauMeHTa MNpu MOMOLM
F-kputepus ®uwepa ong amMcnepcuit. B naHHoM npumepe
F=3,63(p<0,001).

[ns ynobcTBa nonb3oBaTtenei Co34aHo BHELWHee MUKPO-
npoueccopHoe KoHBepTopHoe USB-ycTpoiicTBO, KOTOpoe
no3gonseT npeobpasosbiBaTb Maccme koopauHat LI (X;Y),
MOJSYYEHHbIX MPM MOMOLLM MNporpaMMHoro obecnevyeHus
ctabunorpadoB Nt0OOro 0Te4yeCcTBEHHOTO MM 3apybexHOro
npousBoamTens, B cBoaky 3HaveHmit MOC n aucnepcun ®OC
[N9 pacyeTa CTaTUCTUYECKOW LOCTOBEPHOCTH Pa3inyms.

MonesHbiIM M HarsaHbIM A8 NPaKTUKYIOWMX Bpayein
NMOAXOLOM OKa3anacb BO3MOXHOCTb CO3[4aHMS 3BYKOBOMO
obpasa MAC - ymcnoBoM MaccuB nNepeBOAMTCS B OHOTO-
HaNbHbIM 3BYKOBOW CWrHaM, XapakTepu3yrlowmuii ypoBEeHb
AMHaMuyeckon ctabunmsaumn [9, 10]. Mo BbicoTe 3ByKa Bpau
MOXET ErKO OPUEHTMPOBATLCS B BbIPAXKEHHOCTU AMHAMMYE-
CKOW CcTabunm3auum BepTUKANbHOTO MONOXKEHMS Tena Kax-
[Or0 YenoBeKa M CyauTb O ee MONOXKMUTENbHbIX UK OTpULa-
TENbHbIX M3MEHEHMIX Ha 3Tanax peabunutauum unu no
Mepe nporpeccupoBaHuns 3abonesaHus.

Pucynok 13. Aunamuka ®AC naumeHTa P-Ba ¢ Bectubyno-
narueii 0 Ie4eHus (BBEpXY) U Nocie neveHus (BHU3Yy) -
FNa3a OTKPbITI

[vHamuka ®AOC fo nevenus sectubynonatum (MAC = 72%)
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IvHamuka POC nocne nevenns sectmbynonatumn (MOC = 86%)
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OnucaHHag MeToaonorMs MnoakpenneHa naTeHToM Ha
n3obpeteHne N22380035 «Cnocob oueHkn (yHKLMOHAMb-
Horo cocTtosiHus uyenoseka (MAC)» ¢ npuopuTeTom OT
26.01.2009 r. [11]. USB-yctporicteo npoussogutcs 000
«Hay4yHo-mMenmumHckas Gupma «CraTokuHy, . MockBa.

IMone3HbiM U Ha2NAOHLIM 071 NPAKMUKYIOUWUX
spadeli N00Xo00M 0KA3a/1ACb BO3MOXHOCMb
co30aHus 38yko8020 obpaza UAC - yucnosoli
Maccus nepeaodumcs 8 00HOMOHGJIbHbIL 38YK0BOU
Cu2Han, xapakmepu3sylouwjuti yposeHb GUHaMu4ecKol
cmabunusayuu

TakuM 06pa3oM, BEKTOPHbIM aHanM3 CTaTOKMHE3Urpam-
Mbl OTKpbIJI HOBOE HAMpaBfieHWe B OLEHKe AWHAMMYeCKon
CTabunmsaumnm BEPTUKANbHOIO MOAOXKEHMS Tena. Mcnonb3ys
€ero, Bpay MoxeT rno nokasatento MAC, BbipaxeHHOMY B Npo-
LleHTax v NpeACcTaBNeHHOMY B BM/e 3BYKOBOro 06pasa, oue-
HMBaTb DHEKTUBHOCTL IEYEHUS, @ TaKXKe Ha 3Tanax obcne-
[IOBaHUS W JeYeHusi MpPOBOAMTb CTAaTUCTUUECKYIO OLEHKY
[IOCTOBEPHOCTM pa3nuumns BapuaTMBHOCTM nokasatens POC
O[HOr0 MaUMEHTa, @ He rpynn fiuL, YTO UMEeeT MeCTo Mpw
MCNONb30BaHMM BPAYOM  UCKIOYUTENBHO KNACCUYECKMX
napaMeTpoB aHaNM3a CTaTOKUHE3UTPAMMBI.
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