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Ynep>xaHnue BepTUKA/JIbHON IO3HI,
[IPSIMOCTOSIHME U OMItefiaibHast IOKOMO-
IouA — 3TO KJIIYEBbI€ KOMIIOHEHTDBI (byHK-
HMOHaHbHOﬁ CUCTEMBI aHTI/II‘paBI/ITaLU/II/I n
BeHell 9BOJIIOLIMY YeJIOBEKa B €TO0 IIPUCIIO-
COOUTENIBHOII [1eATENBHOCTH K CYIIeCTBO-
BaHMIO B TPABUTALMOHHOM II07Te 3eMJII.

VIsyueHreM MeXaHI3MOB ITOfiiepXKaHUA
BePTUKA/IbHOIL O3Bl B HOPMe U IIPU pas-

BUTUY Psfia MATOJIOTMIECKUX COCTOSHMIA
opraunsma, popMIpOBaHIs KOMIIEHCATOP-
HBIX MEXaHM3MOB MO3HOI PETY/IANVN 3a-
HUMaeTcs1 0cobast 06/1aCTh YeIOBEYECKOTO
3HaHUA - HOCTypororus (0T /1at. postura —
103a). O6 aKTyaIbHOCTH BBIfIe/IEHIsI 9TO-
IO MeVKO-010/IOrNIeCKOro HallpaB/IeH s
B OTZE/IbHYIO HAYKy CBUIETE/IbCTBYET CY-
I[eCTBOBAHUE 32 PyOeXKOM HeCKOJIbKIX ac-
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COLIMALINIA CIIeLMa/IIICTOB B 00/1aCTH IIOCTY-
pOnOruy, B YaCTHOCTY aBTOPUTETHENIIEN
Association frangaise de posturologie.
HpI/IBeﬂeM OCHOBHbBI€ CBE€IE€HNA O M€E-
XaHM3Max NOJflep)XKaHNA BePTUKATbHOI
03Bl ¥ O COBPEMEHHOII CTabUIOMeTpu-
4eCKOJ1 UarHOCTUKE, KOTOPbIE B ITOCIE] -
HUe TOfIbI IPUXONAT Ha CMeHY Mudam u
OTKpOBEHHBIM ¢aHTasuAM. [lonydeHue



00bEKTUBHBIX JAHHDBIX CTAI0 BO3MOYKHBIM
C BHeJIpeHNEM B CTabMIOMEeTPUIECKYIO
OVArHOCTUKY alITOPUTMOB BeKMOPHO20
aHanu3a cmamoKuHesuzpammol, sIBJIAI0-
LIUXCSA IPUOPUTETOM POCCUIICKUX MCCTIe-
IoBaTesnein.

VieprkaHye 4e7I0BEKOM BEPTUKAIbHOI
II03bI COIIPOBOXK/IAETCSI €T0 MUKPOKOJIe-
6aTenbHBIM (B CpaBHEHMM C Tabapuramu
4eoBeKal) IpoIeccoM, OUeHb PefKo 3a-
METHBIM 1PV BI3YaIbHOM HaO/IIOfIeHI 32
aKTOM €CTeCTBEHHOr0 KOM(pOPTHOTO CTO-
sAHYA. [IpONCXORAT JOCTAaTOYHO CIIOXKHBIE
rapMOHMYeCKue KonebaHms KaK o01ero
nenTpa mMacc (OLIM), Tak 1 LieHTpa HaB-
nenns (IIT) cTonm Ha MIOCKOCTb OMOPBI,
KOTOpbIe B CUITY 00BEKTUBHBIX 00CTOA-
Te/IbCTB He COBIAZAIOT IO AMIUIUTYAE
u pasHOCTH.

]} - sT0 Ta MHTerpajsbHasd TOYKa Ha
IUIOCKOCTY OIIOPBI, B KOTOPYIO B peab-
HOM BpeMeH! 00'beMHOe FeOMeTPUIecKoe
TeO — 4Ye/IOBEK, MMEIIINI, BO-TIEPBBIX,
PasIMYHYIO IJIOTHOCTDb TKaHell OpraHu3-
Ma, ¥, BO-BTOPBIX, YCTAHOBJICHHBIN He
B BUJie HeCr16aeMoro mpsiMoro yyda (mmm
JKECTKOTO LIMIMHApPA), @ HOCTOSIHHO Me-
HAWINIT B COUTEHEHNAX TYNTOBUILA B3a-
UMHYIO KOHQUTYPaLVIO ero CETMEHTOB,
Kak Obl ycpefHAETCA B XOfie MOJAepxKa-
HMS CBOEI BEPTUKANIbHON CTOMKY. TakuM
obpasoM, MBI mopdepkuBaeM, 4to 1]
He SABJ/IAETCS OTOOPaKeHMeM MPOEKINN
OLIM uenoBeka Ha IJIOCKOCTb OHNOPBI
u xornebarenpHble mpomeccer OLIM n LT
He TOXIeCTBEHHBI (MX OTOXXIeCTBIIe-
HIe — pacIpocTpaHeHHas ommnbka uc-
cnegosareneit). O6mum csoricteom 1I]]
n npoekuuy OIIM ycToiunBO CTOALETO
(He majaroIero) YemoBeKa AB/AETCS JINILb
TO, 4TO JIOKANM3YIOTCA OHM B Ipefiefiax
KOOpPAMHAT I'PAaHMUIIBI ONOPBI YeIOBeKa
(T.H. CTOIIHOTO IOIUTOHA).

Cmamoxunesumempus (cuH. cmabu-
oMempus) — METOJ KaueCTBEHHOTO U
KOIMYEeCTBEHHOTO aHajm3a Konebaresnb-
Horo nponecca I/l Ha I0CKOCTY OIOpPBI
BePTMKATbHO YCTAHOBIEHHOTO WU, YTO
UCTIONb3YeTCA peXke, CUJAIIETO YeloBe-
Ka. MeTOoJ CITy>XUT ISt OLleHKY GYHKIUY
PaBHOBECHA VI MEXaHM3MOB IO/ i€ P>KaHA
YeJIOBEKOM BEPTUKAJTbHON O3Bl — KaK
B HOPME, TaK Ji IIPY Pa3/INYHbIX [1ATONIOT -
YeCKMX COCTOSAHMUAX. [IpeanouTnTebHpIM
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SIBJISIETCSL OOLIEIPU3HAHHBIN B MIPOBOI
Hay4YHOII TMTepaType TEPMUH CHMAMOoKU-
Hesumempus (OykBanbHasA pacmngpos-
Ka — 3MepeHNe IBVDKEHNUA Yel0BeKa, T.e.
Koje6aTenpHoro nporecca L1, Hens6ex-
HO BO3HKAIOIIETO BO BpeMs 0becIiedeH s
YeJI0BEKOM CBOEIT CTATUKM, IIPOU3BOIBLHO-
rO HOAJEepPIKaHUs BEPTUKAIbHOI MO3BI),
a He TepMIUH CaOuioMempus.

B ycmoBusIX IOCTOSIHHO [eNICTBYIO-
[[er0 TPABUTALMOHHOTO IO/ 3eMIn
IpPOLIeCC OTK/IOHEHNs TejIa YeloBeKa OT
BepPTUKany B MHPOPMALVIOHHOM IIaHe
ABJIsIETCS AOCOMOTHO HEOOXOUMBIM IS
MOC/IeYIONIero BOCCTAHOBIEHUA yTpa-
yyBaeMoro paBHoBecusA. C 9TON TOUKU
3peHMs y 3[I0pPOBOrO YeloBeKa PYHKIINIO
paBHOBeCUs MOXXHO OXapaKTepu3OBaTb
KaK yCTOIT4MBOe HepaBHOBecHe. VI B 3TOM
HOJ/IeP>KUBAIOIIEMCS «HEePaBHOBECUI»
B I[e/IAX CTabMIM3anuu BepTUKAIbHON
11036l (PYHKIMOHUPYET IPENMYI[eCTBEH-
HO TOHMYeCKas MyCKy/IaTypa.

MHcTpyMeHTaIbHBIM O0ecredeHy-
eM MeTofla CmamoKuHe3uMempuu Ha
COBPEMEHHOM 3Talle CIyXaT nocmypo-
epadureckue KOMNbIOMEPHbIE KOMNILEK-
cvl — crmabunomempudeckie aHAIU3AMO-
pui. Knro4eBbIM ammapaTHBIM MOAYIEM
nMI060r0 cTabunoaHanM3aToOpa ABAACTCA
crabunomnardopma, KOTopas 10 peak-
LVIAM OIOPBI Ha YeThIpe (pexe — Ha Tpnu)
TeH30/jaTYMKa PV IOMOIIY KOMIIBIOTEp-
HOJI IPOrPaMMBI OIIpefie/sieT CKOMYIO
pesynbrupyroomyto — ]I croamero Ha
wiatdopMe YenoBeKa, a 3aTeM I10 CIlel -
QJIBHBIM QJITOPUTMAM IIPOVCXOUT AHATIN3
KojebarenbHOro nponecca sroro L1

Hamm nccnegoBaHus BBIIOMHAIOTCA Ha
COBpeMeHHOM oTedecTBeHHOM Crnabuoa-
HAU3AMmMope KOMNbIOMePHOM C 6uono2UHe-
cKoti obpammoii céa3vio «CmabunAn-01»
(paspaborka u mpomussopcTBo OO0
Hayuno-megnimuckas ¢pupma «CraToKuH»
u 3A0 «OKB «Putm»). HactoTa muckpe-
TU3ALUM CTaOMIOMETPUYECKOTO CUTHANA
9TOro KoMIulekca cocrassiet 50 .

Tpaekropus nepememtenus ]I geno-
BeKa B JIByMEpHOII CHCTeMe KOOPAMHAT
B XOfie TIOA/iep>KaHUA UM BEPTUKATbHOI
TI03BI VM TIPY BBITIOTHEHUY TPOU3BOTIb-
HBIX TECTOBBIX JIBVDKEHUIT HOCUT Ha3BaHUe
«ctatoknHesurpamma» (CKT). DnemeH-
TapHOe pas/IoXKeHNe KomebaTeIbHOro Ipo-
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Ijecca 110 HaIrpaB/IeHsIM FOPU30HTAIbHO
II0CKOCTH (ITOCTpOeHMe rpadMKOB 13Me-
HeHIUA BO BPEMEHN aMIUINTY/IbI OTK/IOHEe-
Hus L] B carUTTanbHOM U PPOHTAIBHOM
HaIlpaB/IeHNAX) HOCUT Ha3BaHMe «CTabu-
JIOTpaMMay.

ITpu npoBeeHNH CTATOKMHE3UMETPUN
YUUTBIBAETCS POJIb OT/E/IbHBIX aHA/IN3a-
TOPHBIX CUCTeM (C/yXa, 3peHMs], JOIOI-
HIUTENbHOM IPONPUOLENTUBHON HATPY3KN
VUIN IeTIPUBALIMY 9TOM XKe MOJa/IbHOCTIH,
OLieHKa PO/IU MaHAUOY/ISIPHOTO, T.€. HIDK-
HedemocTHOro addepeHTHOrO BXOa)
B yAep>KaHNM BePTUKAIbHOI MO3bI.

Ha ocHOBe mpefbAB/IeHNA YeNTOBEKY
«barapen» TecToB mpodeccopom B.J. Vca-
4yeBbIM (CaHKT-IleTepOypr) mpejioxeH
IIOC/Ief{OBATeIbHBIN aITOPUTM IIPOBefie-
HIUS MCCTIE{OBAHMsA, B KOTOPOM KaXK/jast 13
Ipo6 OTBeYaeT Ha CBOII KPYT BOIPOCOB;
BBIYHUC/ISIIOTCSL COOTBETCTBYIOMINE KO-
(PUIIMEHTBI IOCTYPAIbHON CUCTEMBI.

YcToitunBoCTh, paBHOBECHE

WIN {UHAMUYeCKas cTabmamsammsa?

Teno 4enoBeka B BEPTUKA/JIbHOM II0O-
NOKeHUU 06/magaeT GOAbLUIMM 3aIIacOM
¢dusugeckoit ycroituuoctu. Ilnomans
obmactu nepemeenus L1 cTon mo oT-
HOIIEHMIO K IUIOIIA/{/ IOJIUTOHA ONOPHI
C OTKPBITBIMM IJIa3aM}y He IMpEeBBIIIAET
1%, a c 3akppIThIMM TT1a3aMu — 1,5%. [Taxxe
y HALMeHTOB, CTPA/JAOIIUX BeCTUOYIAp-
HBIMIU PACCTPOMCTBAMM VI JETCKUM
1epeOpanbHBIM IIAPaINIOM, 3TOT ITOKaA-
3aTe/lb He NPEeBbIIIAET, COOTBETCTBEHHO,
51 10% [1]. HecmoTpst Ha 90%-Hbli1 3a-
mac Gpu3NIecKoit yCTOMIMBOCTH, ST IIa-
LMe€HTbI TOCTOSIHHO IIOfIBEP>KEHBI PUCKY
TmaieHuns.

B dem xe cekpeT GU3NONTOTUIECKOTO
(heHOMEHA YCTOIYMBOCTH Te/la YeJIoBeKa?
PaspenseMas 60/IBIIMHCTBOM IIOCTYPOTIO-
roB (usnYecKas TEOPUs IePeBePHYTOro
MasITHUKA HE B COCTOSTHUU OOBSICHUTD Me-
XaHU3M HOjflep>KaHusA paBHOBeCHUA Teja
B BEPTUKAJILHOM IIO/I0>KEHNM.

Teno demoBexa mpepcTasiser coboit
MHOTO3BEHHYIO ¥ MHOTOYPOBHEBYIO CH-
CTEMY HANpPs>KEHHON I1eI0CTHOCTU -
tensegrity, HaXO[ALIYIOCS B IIOCTOSIHHOM
newkeHun [2]. K genoseky 6onee mpu-
MEHMMO IOHATHE OMONMHAMUKM, a HE
6MOMeXaHUKM MIM KUHeMaTuku. Temo



HerepI)IBHO BBIBOOUTCA U3 COCTOAHUA
PaBHOBeCHUA IbIXAaTe/IbHBIMU JIBVKEHNA-
MU; TUIPOAMHAMIYECKIIMY CMTaMU KPOBM
NIpY COKPALEHMAX Cepyilia; MepUCTasb-
TUKOV KMIIEYHMKA; KPAaHNOCAKPATbHBIM
puTMOM U 607ee MefIeHHBIMU PUTMa-
MI: MOTU/JIBHOCTBHIO TKaHEN C nepmo,‘th
25-35 cek., MeJIEHHBIMI IIOCTYpanb-
HBIMU KOJIeOaHMAMM C IIEPUOJOM OKOJIO
60 cex., MeJI/IEeHHbIM «IIPUINBOM» C IIe-
puopom okomno 100 cexynp. brarogapsa
Ha/JIN4NI0 TOJIEHOCTOIHOIO IIapHUpa
Hamuie Tejao HCYCTOI“/I‘II/IBO n (bMSM‘IeCKI/I.
It aHaTOMO-(U3MONIOrUYeCKIe 0CO-
6eHHOCTY 0OYCTIOB/IMBAIOT BEIPAXKEHHYIO
TEHJEHINIO K MMafieHUI0.

V1 MBI HeltpeMeHHO yaj Obl, ec/iut 65l
He OBIIO COOTBETCTBYIOIETO LIeHTPa/IbHO-
To HepBHOI‘O MeXaHnu3sma, HPCHHTCTBYIO-
mero nageHuo. Tem He MeHee caM (akxT
HepMaHeHTHOI‘O «IIageHuA» — BEINKOe
6maro s yenmoBeka. brarogapst pasmnd-
HbIM CeHCOprIM cucremMam, Ir/itaBHbIMU 13
KOTOprX ABNIAKTCA HpOHpI/IOHeHTI/IBHaH,
BeCTI/IGY}THpHaH n SPI/ITeTIbHaH, HalI MO3r
monmy4yaeT MHGOPMALNIO O Ipoljecce OT-
KJIOHEHMS OT BEePTUKAIN.

Ecnum ¢usmdyeckyu pplya>kHble BeCh
B COCTOSIHMM PaBHOBECHS HEIIO[BIVDKHBI,
TO HUBMOMOTMYECK ITOKOI O3HAYaeT OT-
CyTCTBME OOPATHOI CBA3M /11 KOPPEKIUN
OTKJ/JIOHEHMNA Tej1a.

bnaropaps neHTpasbHOMY HEPBHOMY
MeXaHIU3MY MOCPEACTBOM «MO3aNIHO»
aKTUBaMM MBINIIL] HpOI/ICXOI[I/IT exe-
MOMEHTHAaA KOppeKLU/IH yTpaqMBaeMoro
paBHOBeCI/IH, an/{qu ABVIJKEHIME COBep-
maeTcst B Hanbosiee BBITOJJHOM HAaIPaB-
JIeHNN, B «39HeprocbeperawiiemM» peXnme,
C ONTMMAJILHBIM IMHENHBIM U YIIOBBIM
yckopenneM. IToka Mbl He 3HaeM, Kak
(QYHKUMOHMPYET 3TOT BeIMKOJEMHBII
MEeXaHU3M, HO €IrO BHEIIHEe HpO}IBHeHI/Ie
MOYXHO 0003HAYUTh NMHAMUYECKONM CTa-
6unusanuent [3].

TpapunmonHas

craburoMeTpuyecKas fUArHOCTUKA

CoBpeMeHHOIT CTabMIOMETPUM 4y Th
6oree 60 net. Ee samoxa Havyamach ¢ pas-
TeNnbHOM perncTpauyy nepememenns 1 ]]
cTOI 10 GPOHTANN U CAaTUTTA/IN IIPU I10-
MOIM ABYXKOOPAMHATHOIO CaMOIMCLA
[4]. TakuM 06pa3oM, CIOXKHOE IBVDKEHIE
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]I cTom packiajfplBajoCch Ha BE CO-
CTaBJIAIOILME, A 3aT€M aHAU3MPOBAJIOChH
6e3 y4eTa ero MHTErPaTbHOTO XapaKTe-
pa. OCHOBHBIMM ITapaMeTpaMIU CITYKUIN
cpenuee cmeienne L] mo ¢poHTanu
U CarMTTaJIM, 9aCTOTA M aMIUINTYAA KO-
nebanmii, a Takke oO1as mIMHa cTabu-
norpamm. ITosgHee Hayan NpUMeHATbCA
CIIeKTPa/TbHBIN aHAMNU3 CTAOMIOTPAMM
C IOMOIIBI0 MEJIEHHOTO IpeobpasoBa-
Hus Oypboe.

C mosABIeHNMEM IepPCOHANTbHBIX KOM-
IIBIOTEPOB BO3HMK/IA BO3MOYKHOCTD aHA/IN-
3a CKI. ITo MaTeMaT4ecKOMY OXKU/JaHMIO
toyek CKI' ompepnensanuch KOOpAMHATEI
1T cton. Hamnbomnee mpoCThIM ¥ MOHAT-
HBIM sABsieTcsa ananu3d naowaou CKT.
OO6111enpMHATHIM CYUTAETCS OTIpefieneHIe
mnomaay CKI o 95%-HoMy oBepuUTenb-
HOMY 3JUIMIICY, XOTSI BO3MOXXHO BBIUMC-
JieHe ee MO BBIITYK/IOMY M/IM BOTHYTO-
My nonurony. Ciaenyer oTMeTUTDb, 4TO
OpMEHTAlMs Ha OLIeHKY MCK/IIYNTENTbHO
wromazan CKI obrajaet cepbesHbIMI He-
JocTaTKaMM. YKa3aHHaA IUIOUIAb KpaliHe
HecTaby/IbHAa BO BpPEMEHM C TeH/[eHI{Mell
YBeNMMYeHM 110 S9KCIIOHEHLIMATbHOMY 3a-
KOHY, o6/ajjaeT o4eHb GO/MBIION Bapua-
6€JIbHOCTBIO Y OJJHOTO ¥ TOTO JKe Ye/IoBeKa
[PV IOBTOPHBIX MCCTEfOBAHMSIX [5].

BTOpBIM OCHOBHBIM ITOKa3aTeneM sB-
nsaercsa gauHa CKI.

TpeTbuM MOKa3aTeneM CIYXUT cped-
Huil paduyc omxnonenus II]1.

Han6onee nudpopMaTuBHBIM OKasa-

JIOCh MICIIO/Ib30BaHe YeTBEPTOTO [TOKa3a-
Teslsl — cpedHeil cKopocmuy nepemeuseHus
LT - pyimunt CKI, reneHHOM Ha BpeMA Kc-
cnenoBanus. Ero mHPOpMaTuBHOCTD BBI-
TeKaeT 113 HOPMMPOBAHHOCTH 110 BPEMeHM
U OTPa)KEHUs CpefHell XapaKTepUCTUKI
JuHaMMKy nepemertenus 1] crom.

OpHako BCe 9TU IIOKasaTeln 00beau-
HAET OJHO OTpUIIaTe/IbHOE KadecTBo. OHM
He OTPa)KaIoT BCell AMHAMVKU IIpolecca
nepememenns 1], mo KxoTopoit MOXXHO
ObIIO 6BI CYUTD O JVHAMMIYECKOI CTa-
OVIM3AIY BEPTUKAIBHOTO IIOTOXKEHMS
tera. OO6pasHO TOBOPSI, ITO BCETO JIMIIb
3acTeiBLINE POTOrpaduM UTOrOBOTO IPO-
1jecca, cfle/laHHble B Pa3/IMYHBIX PaKyp-
cax.

VI3 Bcero apceHana crabunomerpuye-
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CKUX ITIOKasaTesiell, IpeoKEeHHBIX A
HpOBEJeHNA TPAJUIMOHHOI CTabuIOo-
MeTPMYECKOI [UATHOCTUKMU, HA CETofi-
HALIHWIA leHb MOYXKHO C JOCTATOYHOI CTe-
HeHbIO HaJIeXKHOCTH OIMPATHCA Ha KOOP-
puHats! LJT cToII, CpefHIOn CKOPOCTD ero
nepeMelleHN U CIeKTPajbHbIN aHAaIU3
CTabuIorpaMm.

Bexropnbiit anamms CKI

CoBpeMeHHOe COCTOSIHME KOMIIBIOTEP-
HOIT CTAaTOKMHE3VIMETPUN ITPVIMEHNTEND-
HO K 3aadyaM KJIMHUYECKO HEBPOIOTUN
U HellpopeabuIMTaluy XapaKTepusyeT-
Csl TIOMICKOM HOBBIX IMOAXOZIOB K Ol[€HKe
BEPTUKA/TIbHOI O3l YeNOBeKa C HO3UITHIA

€€ ecmecmeeHHOCmU, xomgﬁogmuocmu
u 3negeonom2e6neuu;l. M3BecTHO, 4TO

JacaMI yfiep)KuBaeMas 340POBBIM YeJlo-
BEKOM BePTHUKa/IbHAs 11032 6e3 IPU3HAKOB
KaKoro-m6o fuckoMgopTa 1 yTOMIEHNA
[peAnonaraeT Hajanu4dme cQPOpMUpPOBaH-
HBIX B 9BOJIIOIIMM ITPY IIepeXOJie Ye/IOBeKa
K IIPSIMOCTOSIHUIO 11 OMITeja/IbHOI JIOKO-
MOLMY HEKVIX MeXaHU3MOB IT0 O TYIMM3a-
LM TIPOLIECCOB Y/lep>KaHUA BePTUKallb-
HOIJA IT03bl ¥ MUHMMM3AL MY S9HEPro3aTpar
IIpY BBHIIIOJTHEHMY 3TOJ BeCbMa CIOXKHO
OpPraHM30BAHHOI JIBUTATE/NIbHON CHMHEp-
ruu. YaepxxaHue paBHOBeCHs, CTabumIm3sa-
LU BEPTUKA/IbHO O3Bl B IPOCTPAHCTBE
IeVICTBUTENbHO SABSIOTCS CIOXKHENIINM
IBUTATE/IBHBIM aKTOM C BOBJIEYEHUEM
B HErO aKTMBHOCTM [IeCATKOB MBIIII] TY-
JIOBUILA U KOHEYHOCTE, @ He COCTOSHM-
€M «IIOKOsI», KaK 9TO IpefCTaB/IAeTCs Ha
IIepBbIIT B3IIAL, [6].

Bextopnbrit ananus CKI kayecTBeHHO
U3MEHNTI JOCTOBEPHOCTD CTaOMIOMETPH-
YeCKOJl IMarHOCTUKY, OCYILeCTBIIAEeMOIi
paHee UCK/IIOUUTEIbHO M0 KIACCUYeCKUM
aJITOPUTMaM aHaIN3a TPaeKTOpPUM Iepe-
mernenns [1]] uenoBeka. Hemanbiit Bkma
B pa3BUTHE KOHIENIN}Y BeKTOPHOTO aHa-
mmsa CKI BHecmu 3apybexxHble MCCIeRO-
Batenu [7, 8], OffHAKO 3aBepIICHHBIN BUJ,
TOCTYIIHBIIL JI/IS ICIIONIb30BAHNA B IIPaK-
TUYEeCKONl MefMIVHe ¥ CIOpTe, OHA IIO-
ny4nia 6marogaps paboTaM poCCUIICKUX
yueHbIX. Ha 4eM >ke 0CHOBaHbI IPMHIIMIIBI
BekTopHOro aHanmm3a CKI'?

Kak yxa3sbIBanoch, 4acToTa AUCKpETH-
3alMM, T.e. TeKYILero olpoca KOOpAuHaT
I, cocraBnser 50 Iu. 9To 0o3Hauaer,



YTO MBI IME€EM BO3MOXXHOCTb aHaJIM3M-
POBaTh COOBITIIS, Pa3BOPAUNMBAIOLIIIECs HA
BpeMEeHHOM OTpe3Ke 3aperucTpUpOBaH-
nott CKI mpopomxuTenbHOCTbIO 20 MCeK.
Ykasannsle orpeskyu CKI mexny nByms
COCeIHMMM TOYKaMM OTcYeTa (HpUHU-
MaeM NX 3a HpsIMble JIMHUU), TIOMUMO
CKaJIAPHBIX XapaKTepUCTUK, 0OTafaroT
1 BeKTOPHBIMI IIPU3HAKaMU — OT OTpe3-
Ka K OTPe3Ky MEHAIOT CBOE HaIlpaBJIeHIe.
B mraHe ke BeMMYMHBI NMPOIEHHOTO
myTr 3a 9Tu 20 MCeK MBI TaK)Xe BUJUM
ONpefle/IeHHYI0 NVUCIIEPCUI0 TTOKa3aTessa
IIHBI BEKTOPOB — IIPOJIJIEHHBII Ty Th Ha
cocennux orpeskax CKI mMoxxeT BecbMa
CYlLIeCTBEHHO OTIMYAThCs MO BeNYMHE,
IeMOHCTPUPYS HepaBHOMEPHOCTD JIMHET-
Horo nepemertenus []]]. Takum o6pasom,
Ha/INLO ABe IepeMeHHbIe XapaKTepUCTI-
ku BekTopoB CKI - ux HampapieHue
U BeJIYMHA.

Bexropst CKI, npusepnénuble B 1c-
XOJIHYIO TOUKY KOOPAMHAT B BIJE CBOEO-
6pasHOI «06IaYHON» JYAaTPAMMBI, CIIY-
>KaT HaTMBHBIM VICXOJHBIM MaTepuajoM,
IIPUIOKEHME K KOTOPOMY COBPEMEHHBIX
MaTeMaTU4YeCKUX aITOPUTMOB U II03BO-
JINJIO TIOMYYINTD PSIf| <HOY-Xay» B aHA/IU3e
MeXaHU3MOB PETY/IALUN BePTUKATbHOI
103bl. DTN HOBBbIE MOAXOABI K aHANMMU3y
MeXaHMU3MOB PETY/IALUN BePTUKATbHOI
103BI OTPA’KEHbI B IATEHTE Ha n300peTe-
Hue Ne 2175851 «Croco6 KauecTBEHHOI
oueHky QyHKIMM paBHOBeCUs» [9].

VHTerpanbHblil IOKa3aTe/lb aflalTa-
I[UY YeloBeKa K TPaBUTAIIOHHOMY OKPY-
JKEHVI0 Ha OCHOBE BEKTOPHOTO aHajIN3a
CKT HocuT HasBaHye KaueCTBO (pyHKIIN
pasHoBecus (KPP). YuusepcanbHoe 3Ha-

Pucynox 2.
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Pucynox 1.

OKCIOHEHINATTbHBII 3aKOH pacHpeene s TNHENHOi CKOPOCTH
BeKTOPOB M mromanu ana pacyera KOP

100% T-—————-

1T 2 3 4 5 8 7 8 9

JeHIe 3TOTO OKa3aTes MOATBEePXKIAeTCA
caepyoumM GakToM: B OTIMYNE OT APY-
TMIX XapaKTePUCTUK BEKTOPHOTO aHa/IN3a
VMMEHHO TpolueHTHas BenuunHa KOP B
HOC/IelOBaTe/IbHO 3apPeryCTPUPOBAHHBIX
CKT opnoro yenoBeka (korga ero QyHk-
IIVIOHA/IbHOE COCTOSAHNE 32 OTHOCUTENBHO
KOPOTKMUIT IPOMEXYTOK BpeMeHU He yCIie-
JIO CYILeCTBEHHO M3MEHMUTDCH) SABIACTCA
IpaKTU4YecKu ofnHaKoBoil. HabmomaeT-
Cs1 MMHMMAaJIbHasl BAPMATUBHOCTD IIOKa-
sarensa KOP, moguépkupas ero BHICOKYIO
MHQPOPMATMBHOCTD J/Isl OLIEHKI IIOfAEp-
SKaHUA 03B

QyHKUMA pacnpefeeHus NMHeNHON
CKOPOCTH BEKTOPOB 110 KOJIbIIAM PaBHO
IOV TIOAYMHACTCA SKCIIOHEHIINATb-
Holl 3aBucumoctn (puc. 1). ITapamerp

10 11 12 1 -zone

KOP paccunrpiBaeTca B Bujie IPOLEHT-
HOTO OTHONIEHW ITOWAAK S, OTpaHu-
YeHHOJI KPVMBOJI 9KCIIOHEHTBI, K IJIOaN
NPAMOYTONIbHMKA S, OTPAHUIEHHOTO OCS-
MU KOODPAMHAT, BEPTUKA/TIbHOI IpaHuIlei
50 30HBI ¥ TOPU3OHTA/NbHON TpaHUIEN
Ha ypOBHe 00Iero KOnMn4ecTBa BEKTO-
poB.

B xauecTBe mpumepa NPUBOAUM Tpa-
(uKM 3aKOHA pacIpefie/IeHus 1 Pe3yb-
TaTbl pacyeTa KOP spoposoro yenoseka
C OTKPBITBIMU U 3aKPBITBIMM IJIa3aMIU
(puc. 2).

Jpyroit mokasarenb BEKTOPHOIO aHa-
msza CKI' - kxos¢dunueHTt pesxoro
M3MeHeHNs HAIpaBIeHUs JXBIDKEHU
(KPMHT) - oTo6pakaeT ONTUMaNIbHOCTD
9Heprosarpar yejoBeKa B IIpoliecce yep-

rpa(l)I/IKI/I 3aKOHA pacNpeencHNsA ¥ p€3YyIbTAaThl pacueTa KoP 3JOPOBOrO Y€I0BEKA C OTKPBITBIMM U 3aKPbITBIMU ITa3aMM

['ma3a OTKpBITHI ['ma3a 3akpbIThI
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>KaHMA BEPTUKAIbHOI N03bL. B mopnepxa-
HUM paBHOBecUA QYHKIVIOHVUPYeET Ipen-
MYIIleCTBEHHO TOHMYeCKas MyCKy/nIaTypa,
KOTOpas /Il IpefoTBpallieHN s MajleHNs
YeI0BeKa «MO3aMIHO» IIepepacipefenser
HaIpsDKeHNe MeX]y pasIN4HbIMU TPYII-
TIaMJ MBIIII] 1 OCYILECTB/IAET CBOIL MeTa-
60/1113M B 9KOHOMHBIX C ITO3UIUII 9HEP-
ronorpebeHns aHa9POOHBIX YCTOBUIX.
B pesynbrare cTonb IenecoobpasHOl
MBIIIIEYHO-TOHMYECKOI IesITeNbHOCTH, 6e3
BOBJIEUEHIS B Hee «ObICTPOI» (asideckot
MYCKY/IaTypbl, KOleOaTeIbHbI IIPoLece
LI]T ocyiiecTBIAETCSA 110 IJIABHBIM J1yTaM,
C MMHMMaJIbHBIMU 3aTpaTaMy SHEpPIuim,
YTO ¥ XapaKTepu3yeT HOpMajabHOE, KOM-
¢dopTHOE B CyOBEKTUBHOM IIaHE CTOSHIUE
3[J0pPOBOTrO 4Ye/loBeKa. B MaTeMaTnieckoM
mraHe Beruucinenue nokasarens KPVH]
3aK/II0YAeTCS B MIPOLIEHTHOM OIIpefesie-
HUU JOIY TeX BEKTOPOB, YTOJ OTK/IOHe-
HIUA KaXJIOTO M3 KOTOPBIX OT HaIpaBJle-
HIS OPeIbIAYIIero BeKTOpa COCTaBAeT
45 rpagycos u 6onee. Takoe n3MeHeHne
HanpasneHys aByokeHus L1 (245°) cun-
TaeTCsA Pe3KUM, HEOITUMA/IbHBIM.

Ecnm e mocTypanbHas cucrema de-
noBeka QYHKIMOHUPYET HeTapMOHIYHO,
7160 MMeeT MeCTO TOT VIV MHOI aTONO-
IMYeCKMIl IPOLecc, MOPasUBIINIL MO3TO-
Bble CTPYKTYpPHI obecredeHns GpyHKIUM
paBHOBeCHUs, TO B IOAJEP>KAHNN BEPTHU-
Ka/IbHOJ TO3Bl JOIOTHUTEIbHO 3afieil-
crByeTcsi u ¢asmueckas MYCKyaarypa,
Tpebyolas ropasfo 6oblLIero 1 Helle-
71ec00OPasHOTO B JAHHOM C/Iydae pacxofia
sHepru. Ypemmdenue nokasarens KPVH]L
B 9TUX CIy4asiX CIIOCOOHO BBISIBUTH OT-
KJIOHEHMS pa3/IM4HON HAIPABIEHHOCTI.
ITpu cBOeBpeMeHHOI KOMIIEHCALUN YeJI0-
BEKOM OTKJIOHEHUII eTo Te/la OT BepTHKa-
7, CKOpocTh ABVDKeH:A LI]T To/KHa OBITh
MUHUMa/IbHOIL. JIF06ble HapyIlIeHNus B CTa-
61IM3anuy BepTUKAIBHOTO IIOIOXEHNUS
Tejla IPUBOAT K 3aJep>KKaM U OLIbOKam
B KOPPEKIINY OTK/IOHEHUIL. DTO BbIpaka-
€TCS B YBEIMYEHUN JIMHEHOM CKOPOCTH
nepemertenns L] u peskux nsMeHeHNAX
HaIpaBJIeH)s €TO ABVDKEHUA.

Hecmorps Ha To uTo KDP 3apexkomen-
moBas cebsA C IOMOKUTENbHO CTOPOHBI
U YCIIEIHO Mcnonb3yercsa B Poccun 60-
nee 15 j1eT, ocTaBaach HEY/JOBIETBOPEH-
HOCTb T€M, YTO OH He Y4UMbleaem y2enosyro
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Pucynox 3.

Bapuanusa mraoBeHHbIx 3HaueHUiT PIIC 3m0poBoOro yemopeka

C OTKPBITHIMY I''Ta3aMU B TEYEHIE 45 c.

Junamuka O®JIC - I'ta3za OTKpBITHI

100

-100

Toukn orcuera

ckopocmo nepemewserus L[/, a maxoice He
ompaxcaem JUHAMUKY npouecca noodep-
Acanus pasrosecus mend. I109TOMY B Ka-

yectBe QakTOpa AUHAMIYECKOI CTaOMIN-
sanun (OJIC) Opura pesIoKeHa IO b
CeKTOpa, «3aMeTaeMasd» MOCTeAYIOUM
BEKTOPOM OTHOCUTEIbHO HallpaBIeHUs
HpeAbIAyIero BeKTopa. PasMepHOCTD
OIC (Mm/c)*xpaguan/c. YMeCTHas B JaH-
HOM C/Ty4ae aHa/IOTVsI — VIO b CEKTOpa
Ha 1000BOM CTeKJIe aBTOMO O/, 041 -

Pucynox 4.

eMas IOCTOSSHHO JBVDKYIENCA IEeTKO.
HJunamuxka OJJC 3m0poBOro uyemoBexa
C OTKPBITBIMMY U 3aKPBITBIMU I7IA3aMI OT-
pakeHa Ha puc. 3 n 4.

Vipes nogo6HOro pacyeTa IpyHAJIe-
JKUT BEIMKOMY HEMEIKOMY acCTPOHOMY
Voranny Kemnepy, nepBooTKpbIBaTeNI0
3aKOHOB [IBVDKeHMs TaHeT COJTHEeYHOI
CUCTEMbI, KOTOPBIN OKa3aj caefylolee:
KOTZIa TJIaHeThl MepeMeIlaloTcs Mo 3I-
JIMIICOBMUJHOM TPaeKTOpUM, TO IIOIAlb,

Bapuanusa mraosennsix 3HaueHNiT OJIC 3mopoBoro yemoBeka

€ 3aKPBITHIMI IIA3aMHU B TedeHue 45 c.

Junamuka ®JIC - I'masza 3aKpbITHI
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KOTOPYIO «3aMeTaeT» X PajuyC B ef-
HUIIY BpeMeHMU, OfjMHaKoBa. B orinmune
ot 3akoHa Kentepa, juHamMmuyeckas cra-
6unM3anus BepTUKAIBHOTO IIOIOXKEHNS
Te/la MPOSIBJISAETCA B CTOXAaCTUYECKOM
usmenennu OIC BcrencTBME TOCTOSH-
HOT'O MPOTUBOJENCTBUS IIPOLIECCOB, Jie-
CTAOMIM3MNPYIOINX M CTAOMIM3UPYIOLUX
paBHOBeCHE Teja Ye/I0BeKa.

Boobute nmeHHO BBIfaomiics ppaH-
1rysckumit mocryporor P.-M. Gagey (2004)
BBeJI IOHSTIE QUHAMUYECKOU cmabuiu3a-

UUU 8ePMUKAILHO20 NOIONHEHUS 1end, KO-
TOPO€ OCHOBBIBA/IOCH HA IIPeJCTaBIEHNN
0 HeJIMHENTHOCTH IIpoliecca IepeMelle A
I cTom. 3To fano HOBBI TOMYOK B pas-
BUTVM BeKTOpHOTO aHanusa CKI.

CTajo IMOHATHO, YTO HEOOXOAMMO

OIleHMBATh BCI0 OMHAMUKY Ipolecca
cTabunmnsanuy M aHaIN3UPOBATb OFHO-
BpPeMEHHO KaK JIMHeIHOe, TaK U YITIOBOe
nepemeenue 1T cron. [Tapamerpom un-
TerpanbHOV OLIEHKM JIMHETHOTO U yT/IOBO-
ro nepemeenys L J1 B ;uHaMuKe Kak pas
n Boictynaet OIC. [lucnepcus sHadeHnit
9TOro (aKTOpa OTPa’KaeT MHTErPAIbHYIO
XapaKTePUCTUKY AMHAMMUIECKON cTabu-
NMU3aLMUM BePTUKAIBHOTO IOTOXKEHUA
tena. Tak ke, kak 1 KOP, oHa Bpipaxka-
eTcs B IIPOILeHTaX U Ha3BaHa VHaekcoMm
ouHaMu4deckoin crabunmsauuu — MIC
(10, 11].

ITo ®JIC u NJC MOXHO CyauUTb 06
a¢pdexTrBHOCTH MH0OOTO BUAA JTEUEHNS
(puc. 5), a TakXKe peaOuINTaLNN IIPK pas-
JINYHBIX 3200/IEBAHNSX, O CTENIEHV TPEHN -
POBAHHOCTY CIIOPTCMEHOB.

Tax xak maccus 3HaueHust OIC npn
Ka>KIOM 06C/IeloBaHNM OOIBIIION, TO MIMe-
€TCsl BO3MOXKHOCTb IIPOBOJUTD OLIEHKY
CTAaTMCTUYECKON 3HAYMMOCTH Pa3INdNA
pesy/IbTaToB Map 06CIefOBAHNIT OJHOTO
nanyeHTa npu nomomu F-xpurepnus Ou-
nrepa [y fucrepcuii. B faHHOM nmpumMepe
F=3,63 (p<0,001).

I yro6cTBa mo/Ib30BaTenelt CO3AaHO
BHEIIHee MUKPOIIPOLIeCCOPHOE KOHBEP-
TopHOe USB-ycTpoiicTBO, KOTOpOE II03BO-
s1eT Ipe06pPa3oBBIBATD MACCUB KOOP/V-
Hat LIJT (X; Y), HO/Ty4eHHBIX TPY TOMOIIN
IIPOTPaMMHOr0 0becreYeHns CTaTOKIH-
3MIMETPOB TI0OOT0 OTEYEeCTBEHHOTO MU
3apy0eXXHOTO NPOU3BOLUTEN, B CBOKY
sHaueHuit MIJIC n pucnepcuu OLOC pna
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pacdera CTaTUCTUYECKON JOCTOBEPHOCTH
pasnuyns.

ITonesHbIM ¥ HATIAMHBIM [I/I MPaK-
TUKYIOLIMX Bpaveil MOAXO0I0M OKa3aach
BO3MO>KHOCTB CO3/JaH 3BYKOBOTO 00pa-
3a IJIC - uncnoBoit MaccuB IepeBOfUTCA
B OJHOTOHAJIbHBII 3BYKOBOJ CUTHAJ, Xa-
PaKTePU3YIOLINI YPOBEHD IMHAMMIIECKOI
crabummsanun [11, 12]. Ilo BbICOTE 3BY-
Ka Bpa4 MOXXET JIETKO OPMEHTUPOBATHCA
B BBIPQ)XEHHOCTI AMHAMITYECKOIl cTabu-
JM3aLyy BEPTUKATbHOTO ITOJIOXKEHNA Tea
Ka)XJIOTO Y€/I0BEKa I CY/IUTD O €€ IIOIOXKMI-
TEJIbHBIX VIV OTPULIATE/IbHBIX U3MEHEHN -
AX Ha 3TaIlaX peabVINTaIVM VTN 110 Mepe
IporpeccupoBaHus 3a6oneBaHms.

Pucynox 5.

OnucaHHasd MeTOJO/NOIUA MOAKpeI-
JleHa TIaTeHTOM Ha M300peTeHMe HOMep
2380035 «Cmoco6 oneHku (yHKINO-
HanbHOTO cocTosaHus denoseka (MIIIC)»
¢ nmpropuretoM ot 26.01.2009 r. [13].
USB-ycrpoiictBo npoussoputcss OO0
Hayuno-mepumuHckas ¢pupma «Craro-
KIUH», T. MocKBa.

Takum 06pasom, BEKTOPHBII aHAIN3
CKT oTkpbls1 HOBOE HallpaB/IeHNE B OLIeH-
Ke AVHAMMIYeCKON CTaOVIN3aIuI BepTH-
Ka/JIbHOTO IONIOKeHMA Tena. Vcronp3ya
€ro, Bpay MoxkeT 1o nokasarento MJIC,
BBIPA)KEHHOMY B IIPOLIEHTAX U NPeJCTaB-
JICHHOMY B BUJie 3BYKOBOTO 06pas3a, olje-
HUBATb 3P PEeKTMBHOCTD JICYEHN, a TaK-

Juuamuka ®JIC manuenrta P-Ba c BecTubynonarueii 5o nedeHns (BBepxy)
M IOCTIe Te4eHN: (BHU3Y) - I/Ta3a OTKPBITHI

HOuaamuka ®JIC go meyeHus BecTubyIonarum
NOC=72%)
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XKe Ha 9Tanax 00CIeoBaHNs U JedeHNs
IIPOBOZIUTD CTATUCTUYECKYIO OLIEHKY JI0-
CTOBEPHOCTM Pa3INyMsA BapUaTUBHOCTHU
nokasatens OJIC ogHoro manyueHTa, a He
TPYIII JINII, 9YTO MMeeT MeCTO IIPU UCIIOTIb-
30BaHMM BPa4OM UCK/IIOUUTETbHO K/IACCH-
Yyeckux napameTpos aHanusa CKI.
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MeouyuHckas KomnbliomepHas mexHuKa
01151 Heeposozauu, Helipoghusuosozuu,
cnopmueHol MeOuyuUHbI U peabunumosnozauu

«Helipomuorpad» — anektpoHeripommorpad (Bce BUAbI Mrobya-
TOW, rNo6anbHO 1 CTUMYAALIMOHHON SN1eKTPOHENpoMMorpadum) ¢ pe-
rUCTpaLyieil COMaTOCEHCOPHbIX, 3PUTENbHDBIX 11 CIYXOBbIX Bbl3BaHHbIX
noTeHLManoB

«HeiipomMunocTom» — 31eKTPOHEpPOMIOrpad Ans CTOMATONOTN 1
KOCMETOOr

«Heinpocencop - Heitpo-KM» — anektposHuedanorpad ¢ tono-
rpaduyecKM KapTMpPOBaHNEM 61O3NEKTPNYECKON aKTVBHOCTY FON0B-
HOTO MO3Ta Vi aHANIN3aTOP 3PUTESbHBIX N KOTHUTUBHBIX BbI3BaHHbIX MO~
TeHLManos

«CtaToKuHesumetp - CrabunAH» — CTabUIOMeTpUYECKNiA aHanu-
3aTop GYHKLMM paBHOBECWSA, MEXaHK3MOB YMPaBEHMA MO30M 1 CTaTo-
KWHETUYECKOW YCTONUMBOCTY; TPEHAXEP AnA peabunnutaumm fsura-
TeNbHO-KOOPANHATOPHBIX HapYLIEHUA MeTofoM bronornyeckoin o6-
paTHoW CBA3N

«BupgeoaHanus ABMKEHNI» — OLOMEXaHNYECKII KOMMIEKC 1S
BVCTAHLMOHHOIO M3yYeHUsA KNHEMATUK ABUXKEHUI ONTUYECKUMMN Me-
ToAaMy (KOMMbIOTEPHBIA aHaNN3 BUAEOPAAA ABKEHUIN C MOCTPOEHN-
eMm [iBymepHom 1 06bEMHON Mofieneli) 1 MblLLeYHON aKTUBHOCTU C pe-
rmcTpaymnen guHamuyeckon SMI

«OKynocTUM» — KOMMJIEKC ANS BECTVOYNOMETPUYECKOTO, OTOHEB-
POMOrYECKOTO 1 MCUXODU3NONOTYECKOTO TECTUPOBAHMUA C CUHXPOH-
HOW perucTpaLmen n aHanm3oM ABUXKEHWNIA rofoBbl, PEHOMEHOB Clle-
XEHUS, Pa3NMYHbIX BULOB HICTarMa 1 ApYrux rasofBUKeHUI; TpeHa-
XEp ana 60pbObl C FONOBOKPYKEHEM

«Omera-HelipoaHanu3aTop» — KOMMEKC AN CUHXPOHHOW peru-
CTpauuu Knaccuyeckoin 331 1 cBepxXmMe/IEHHON O1O3NEKTPUYECKON
AKTUBHOCTM TOIOBHOTO Mo3ra (Q-noTeHuUmana), AUarHoCTUKK paga
QYHKLIMOHANbHBIX 1 MaTONOFMYECKNX COCTOAHUI OpraH13ma

«HenpodHeproKaprorpap» — Komniekc anis Tonorpapmyecko-
rO KapTUPOBAHWA SHEPreTNYECKOro MeTabonn3ma ronoBHOro Mo3ra
C aHanM30M JUHAMWKI NOKa3aTeNnemn ypoBHA NOCTOAHHBIX MOTEHLMA-
0B, ANA OLIEHKIN PErMOHAPHbIX 1 r106abHbIX SHepro3aTpaT Mo3ra

«KomT3IMn — aHanu3atop GyHKLIMOHANbHOTO COCTOAHNA OpraHn3Ma
1 3HepreTvkn MepugmnaHoB 1 bAT naumeHTa. Peann3oBaH 3KCKNO3VB-
HbI MeTog conocTaBneHus TectoB . Hakatanu n K. AkabaHe ¢ dopmu-
pOBaHUeM VHAVBMAYanbHOI pedraeKcoTepaneBTNYeCcKo peLienTypbi

«lonoc» — Komnekc (I)OHeTVIKO-I'ICI/IXOJ'IOFI/ILIGCKOFO MOHUTOPWUH-
ra 0CO6EHHOCTEN INYHOCTU 1 aKTYyaJIbHOro NCUXNYECKOro COCTOAHNA
YenoBeKa No akyCTM4yeCknm napameTpam peyn

«FapMOHMA» — POTaLMOHHbIN KOMMbIOTEPHDIN CTEHS, ANA BECTU-
OynoMeTPUYECKOro TECTMPOBAHMUA B YCIIOBYAX MOLIArOBOrO IKCLIEH-
TprcuTeTa

«AKop[l - MynbTuMunocTUM» — QyHKLMOHaNbHBIA Nporpam-
MUPYeMbI SN1eKTPOCTUMYNATOP MbilL (8 KaHanoB), aganTupyto-
WMIACA Nof Temn XoAbbbl YenoBeka, ANA BOCCTAHOBUTENBHOTO Jle-
YeHWA ABUraTeNIbHO-KOOPAMHATOPHBIX HapyLWeHWUA Npu opTone-
BO-HEBPOJIOTNYECKON MaToNOrMm U CMOPTVBHO TPaBMe

«MepanToH» — annapat TPaHCKPaHMANbHOW 3eKTPOCTUMYIA-
LIM FONOBHOTO MO3ra (Me30AM3HLedanbHON MogynALMY); NOBbILa-
€T BO3MOXHOCTY afanTvBHON PEerynaumy opraHusma nyTém cenek-
TUBHOW aKTUBALUV OMNOVAHON CUCTEMbI

« MoHmax «no0 Kno4» Ha 6aze 3aKaszyuka

+ KomnnekcHoe o6yyeHue none3oeamens

« lMocmoaHHaa memoou4eckaa nodo0epKa

» BbecnnamHoe o6Ho8/1IeHUE Npo2paMMHO20 obecneYyeHus
- lubkoe yeHoobpazoeaHue u cucmema cKUdOK

Poccusn, 119602, MockBa, a/a 285, Ten. (495) 741-1440, ten./dakc (499) 160-9154
E-mail: statokyn@aha.ru e http://www.statokyn.ru



