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B nocneotue 2000t 603poc 3aKOHOMEPHDLIL UHMEPeEC K NOCHYPONOUHeCKUM UCCIe008aHuAM (nam. postura —
no3a) é HeépoNO2UY U HelipopeabUNUMAUUY, K KOMNIEKCHOI OUeHKe NPOUeccos pezyiAuul 6epmuKanvHoll
no3vl U MeCHO C8S3AHHIX C Hell UCNOTHUMETbHBIX MEXAHU3MO8 PA3TUMHBIX 271A3008UNCEHUTI U YCMAHOBKY
207108b1 8 npocmpancmee. Ycnexu 0aHH020 HANPABTIEHUS HEBPOIOZUHECKOL OUAZHOCUKU NOOKPENIAIOMCS
803MONCHOCMSIMU UCNOTb308AHUS COBPEMEHHBIX NOCIYPONIOZUMECKUX U OKYTI0ZPAPUUECKUX KOMNDIOMEPHDIX
KOMN/IEKC08, 6 MOM Huc/le PA3PabomanHvIX U ceputino 6bINYCKAEMbIX OmeuecmeeHHOl MeOUUUHCKOL npo-
MouluneHHocmo1o, 8 yacmuocmu, Hayuno-meduyuncroii pupmoii "Cmamoxun’”, u 0ocmynHvix wmiupoxomy

Kpyzy KIUHUUUCMO8.

pr,HHO NIEPEOLIEHUTD POJIb ITIA30[BUTATE/IbHO CUCTE-
MBI B KI3HENEeSITeTbHOCTY Ye/IOBEKa I ee 3HaUYeHMe /I
OVIATHOCTUKM Pa3/IMYHbBIX MATOIOIMYECKIX COCTOSHUIL
I'masopBurarenpbHas cucTeMa perympyeTcs CIOXKHOI ne-
papxuell MHHEPBAaLVIOHHBIX MEXaHN3MOB, PaCIIO/IOXKEH-
HBIX Ha Pa3HbIX YPOBHAX HepBHOII cucTeMbl. CTOMb 06-
LIVPHOE NPEJCTaBUTENbCTBO MHHEPBALIIOHHBIX MEXAHI3-
MOB [BUTAaT€/IbHOTO allllapaTa IJIa3 B HEPBHOI CUCTeMe
SIBJIAETCA IPUYVMHOM BO3HUKHOBEHNA CaMbIX Pa3/INYHbIX
HapyLIeHN IBVDKEHNI I71a3 IIPY 0YaroBbIX, A1 dy3HbIX
¥ 0TYacTy (PYHKIMOHAIBHBIX ITIOpakeHNsAX Moara. C ipy-
TOJ CTOPOHBI, BBICOKAsi TOYHOCTD PETUCTPALIVIN JIBVDKE-
HUI I71a3 U UX YeTKMEe KOPPEIALUA C aKTUBHOCTBIO JI0-
KaJIbHbIX HEMIPOHHBIX I'PYII Ha PA3HbIX YPOBHAX HEPB-
HOJ1 CUCTEMBI SIBJISIIOTCS IPEANOCHUIKON 00'beKTUBHOI
IOVarHOCTUKU B HEBPOJIOTMM, PEaOMITUTONIOTUN U TICU-
xodusuonoruu (A. P. llaxuosuy, 1974).

Hucrarm kak oco6oe mopoxx/ieHue I71a3ofBuraTe/ib-
HOJ aKTUBHOCTH, C YeTKOJ CMEHOI 6bICTp017[ U MeJJIeH-
HOV (a3 HUCTarMeHHOTO IVKIIA, ITOSIBISETCS B 9BOJIO-
LIIOHHOM PAZlY ¥ OCTaTOYHO BHICOKOOPIaHM30BaHHbBIX
TeIVIOKPOBHBIX >KMBOTHBIX. DojbIllas 4acTh pasHOBUJ-
HOCTel HUcTarMa (MCK/IIoYas CIIOHTaHHBI HUCTarM U
HEKOTOpBIe IPYTVe ero BU/bI) OHO3HAYHO 1 BEKTOPU-
a/IbHO HaIIPaB/IEHHO CBA3aHa C IBUTATe/IbHOI CUTYyaLN-
€1 IlepeMeILeHNA OpraHyu3Ma 4€/10BeKa U, B YaCTHOCTH,
€T'0 T'OJIOBBI B IIPOCTPAHCTBE, € IOCTOAHHO MEHAIOLIVIM-
€Al 3pUTENIbHBIM OKPY>KeHMeM. B 3ToM oTHOIIeHUN Hu-

CTarM Kak IIpOsABJIEHIE XUSHENEATENbHOCTY HECET ABHO
HO3UTUBHYIO HAIIPaB/IEHHOCTD B IIAHE TIPUCIIOCOOIe-
HUA OpraHM3Ma K CYIIeCTBOBaHMIO B IPAaBUTALIVIOHHOM
nosie 3eMJIU B YCIOBUSAX IIPOU3BOIbHON JBUTATE/IbHOM
aKTMBHOCTY U IIaCCUBHBIX nepeMeniennit (M. M. Jlepa-
I0B, 1984).

HapepHoe, He MOKa)KeTCSA CIMIIKOM KaT€TOPUIHBIM
K/TaCCUYIECKOe YTBEPXKIEHME, YTO BO MHOTOM HECOCTOS-
TeJIeH B CBOVX a/IalITallIOHHBIX BO3MOXKHOCTSAX YeTI0BEK,
Y KOTOPOTO WM OT POXKIEHMA UK BCIENCTBIE KAKOTO-
760 MaTOIOTMYeCcKOro Ipolecca He CPOPMIPOBAHA M
paspylleHa HUCTarMOT€HHas CHCTEMA.

Cy1ecTByeT MHEHIE O TOM, YTO, CIIOCOOCTBY: Ooree
IUINTENTbHOM (PMKCALVIV 3PUTETbHBIX 00pa30B Ha CeTYaTKe
IIPY YITIOBBIX CMELIEeHUAX FO/IOBbI U I71a3, FeHepUpPyeMblit
aJleKBaTHO CUTYalL[V HUCTATM I103BOJIAET 3 PEKTUBHO
00pOTHCS C TOMOBOKPY>KEHVEM, OCLVJUIONICHAMY U JI-
JII030PHBIM BOCIIPUATIEM JeiicTBUTeIbHOCTI. C Opyroil
CTOPOHBI, Te3UC 00 YHMBEPCATTbHOCTY U BBICOKOII CTETIeHN
HeOOXOAMMOCTH IKOOBI TPOMCXOsIel puKcarym 3pu-
Te/IbHBIX 00pa30B Ha ceTYaTKe IIPY YITIOBBIX IIepeMellie-
HILAIX 9e7IoBeKa (COITIACHO 9Tl BepCuM CyObeKT OTKIIOH-
IOIIVIMVICSA TVTa3aMU KaK OBl ITPOO/DKAET BUMIETD YIUIbIBA-
IOIIIVIe 13 TIOJISA 3PEeHYIS IIPeIMETHI) IAJIEKO He OeCCIIopeH,
4TO 1 OyZeT MPOJEMOHCTPUPOBAHO HIDKE.

IIpu xaxxymieiics MpOCTOTe U U3YIEHHOCTY MOJENN
IIOPOXKJEHMA HICTAarMa MHOITA BCII/IBIBAIOT ABHBIE IIPO-
TUBOPEYNA B TPAKTOBKE PE€3y/IbTaTOB VCCIENOBAHMIA.
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Omnpepenenne HUCTarMa Kak pUTMIYECKOI I/Ia30BIUTa-
TeJIbHOV PeaKInL, COCTOSIIIET M3 MeJJIEHHBIX (CTIeMIAIINX)
1 OBICTPBIX (BO3BPALIAIONINX I71a3 B ICXOIHOE IIO/IOXKe-
HIle B OpOTe) KOMITIOHEHTOB, SIB/ISIETCSI ONCATE/IbHBIM
1 He [0 KOHIIa 000CHOBaHHBIM. A. A. Mutbkuu (1982)
ITO3BOJIMII cebe Ha3BaTh HUCTArM 'GMOIOTMYecKoi Oec-
CMBICTIUIIEN", YTO CBUAETENbCTBYET O HEOIOHUMAHNN
VIM CYIJHOCTU 3TOVI (pusmosorndeckoit peakuym. Heko-
TOpBIE aBTOPBI CK/IOHHBI IPYHIDKATD POJIb BECTUOY/LAP-
HOJI CUCTEMbI B pea/lM3aluyl HUCTarMEHHOW peaKLn
(0.K. fHos, B.C. HoBukos, K. B. Iepacumos, 1997).

B HacrosieM coob1ieHny o6Cy>KaeTcsi, BOCHOBHOM,
aCIIeKT B3aMMOJIeVICTBIS BeCTUOY/IIPHOIL, 3pUTEIbHOM 1
IpornproLenTuBHON addepeHTaIN TPUMEHNUTETBHO K
0COOEHHOCTSIM U XapaKTePUCTMKaM HICTArMa; aHain-
3UPYIOTCS AVIATHOCTUYECKVIe BOSMOYKHOCTH MOO0OHOI
MHTepIpeTaly HUCTATMEHHBIX IPOSABIEHNUI B OLIEHKe
COCTOSIHMS opranuaMa 1 9¢peKkTuBHOCTY peabumnra-
I[VIOHHOTO IIpoljecca.

Mopdomnorndeckoii peIoCcbUIKON JOCTATOYHO Tec-
HOTO B3aVIMOJIEVICTBUS CEHCOPHBIX IIOTOKOB OT BECTU-
OY/IAPHBIX PELIeNITOPOB 1 OT CKeIeTHO-MBIIIIEYHOI! IIPO-
IPUOLIEIITUBHOM CUCTEMBI CTTY)KUT 3HAYUTE/IbHOE B3a-
VIMOIIPOHVMKHOBEHME KJIeTOYHBIX 37IeMEHTOB HIDKHETO
BeCTUOY/IIPHOTO s/[pa, @ TAK)Ke HEXXHOTO U K/IVTHOBU/ -
HOTO AJep NIPOIPUOLIENITUBHON ITepEeNAIOIIeN CUCTEMBL.
B 10 >ke BpeMmsi BIIO/THE 3aKOHOMEPHBIM BBITJIAANT 00/1a-
HaHye peIeKTOPHBIMY AKTaMI BeCTHOYILAPHOI CICTEMBI
(BC), B 4aCTHOCTH, HUCTAarMOM OIIpefie/IeHHOTO 3amaca
IPOYHOCTY K AEVICTBUIO MHOTOUYVC/IEHHBIX IIPVBXOJS-
X GaKTOPOB; HEKOTOPbIE M3 HUX HOCAT JeCTPYKTUB-
HBIIT XapaKkTep 1 HeOe3pas3IMIHbI /i1 OpraHU3Ma.

DeHOoMeHONOTUSA BECTUOY/IO-IIPONIPIOLEIITUBHOTO
B3aMMOB/IVISTHUS TIPU PA3IMYHBIX MATOMTOTUYECKUX CO-
CTOAHMSAX He OTPAaHMYMBAETCA /IUINDb M3MEHEHNEM aK-
tuBHOCTU BC OoTpuiiarenbHOro 3HaKa, yrHeTeHueM ped-
JIEKTOPHOJ aKTUBHOCTU. VIHTepecHbI HaOIIOieHNsI IO
Pa3BUTHIO MPPUTATUBHBIX MPOLIECCOB B JeATENBHOCTU
BC, ckaspIBaoOIIMXCs U Ha ITapaMeTpax HUCTAarMa, pu
IOHOIIIECKOM ypmomnarndeckoM ckommose (T. Sahlstrand,
B. Petruson, 1979), a Takxe 110 pOpMIUPOBAHNIO BECTH-
Oy/IApHBIX AUCHYHKIMI Y 60/TBHBIX C HEBPOTOTMYECKN -
MU IIPOSIBJIEHMSIMY TIOSICHUYHOTO OCTEOXOHAPO3a, CIla-
ctiyeckoit kpusorteeii (C. A. JIuxaues, 10. H. Pymixesny,
2004; V. A. CxitroT 11 cOoaBT., 1983; 1999; A.JI. llleBenes,
1983), y 6onbubix [ILII (K. A. Cemenosa, B. 1. [lonen-
Ko, 1988; B. V. lotienko u coasT., 2005).

B T0 >xe BpeMs 3apoK[jaeTCsl 3aKOHOMEPHOE COMHe-
HIE B CAMOJOCTATOYHOCTI MCC/IEOBAHMS MCKIIOYN-
Te/IbHO BeCTUOY/IAPHOTO HUCTArMa 110 TPaJUILIOHHOMY
B BeCTVOY/IO/IOTUY aITOPUTMY IIpU ITACCMBHOM Bpalle-
HUY TAI[MEHTa Ha KpecIe C 3aKPbIThIMM T1a3amMiut. U meii-
CTBUTEBHO — B €CTECTBEHHOM KU3HENEATETbHOCTH Ye-

JIOBeKa MY peannsanuy UM 6oraTeliiero CrieKTpa Ipo-
M3BO/IbHBIX IBVDKEHWI VI ITPY ITACCUBHBIX IIepeMelleHMAX
B IIPOCTPAHCTBE BCer/ja MMeeT MeCTO KOMIIEKCHAsS HH-
CTarMeHHasi peaKiys C H.COMHEHHBIM BK/IJIOM B ee pas-
BUTME ONTIYECKO (BeIb BCE IBVYDKEHVIS IIPOVMICXOMIAT C OT-
KPBITBIMM IVTa3aM!) U IIPOIPHOLICIITYBHO (B OCHOBHOM,
LIepBUKOTeHHOIT) MHpOpManuu. VI3ydeHrne ecTeCTBeHHO-
ro BMJa HICTarMa — OIITO-BeCTUOYIO-1[epBUKaIbHOTO
(OBIIH) — y HeBponOrM4ecknx OONbHBIX U SAB/IAETCA
Han6osee MHPOPMATVBHBIM.

OueHb BaKHO CPaBHMBATb XapaKTePUCTUKN YTIOMSA-
HYTOTO BBIIIe HUCTArMa IIpy IIPOU3BO/IbHBIX TOBOPOTAX
TOZIOBBI € OTKpbITbIMY IMazamyu — OBIH — c mapame-
TpaMU JAPYTUX TUIIOB HUCTArMa: YMCTO BeCTUOYIAPHO-
ro (BH), onro-Bectubynsapuoro (OBH) u Bectnbymo-
nepsukanbHoro (BITH).

HoBb1i1 anroput™m nsydeHus HUCTaIMEHHON peak-
IUN C TIOC/Ief0BAaTe/IbHBIM BBIKTIOUEHNEM 13 TeHepa-
IV HUCTarMa ¥ BHOCSIINX B HETO CBOJ BKJIAJ CEH-
COPHBIX IIPOIeCCOB (ONTUYECKOTO, IPOIPOLeITUB-
HOTO LIePBMKAJIbHOTO, BeCTUOY/ISIPHOTO) NPEJIOXKEH B
1993 rogy npodeccopom B.11. YcaueBpim. DTOT anro-
PUTM IOAKYIIAeT MPOCTOTON IMPOBeNEeHNA NCCIeNoBa-
HIS, TaK KaK He TpeOyeT MajOfOCTYIIHOTO OOMbIINH-
CTBY Bpauell 3/IeKTpOBpalljaTe/IbHOTO CTeHAa. B Tpe-
OyeMBbIX IIpefieiaX YIIOBOTO CMelleHNs (IIpMMepHO Ha
90 rpamycoB) mMacCMBHOE CMHYCOManbHOe (T.H. MasAT-
HUKOOOpa3Hoe) BpalljeHle [alieHTa BpayoM 3a CTPO-
ro GUKCUpPOBaHHOE M PEKOMEHIyeMoe BpeMs (C Iomy-
nepropoM 4 cex, T.e. ¢ yactoroit 0,125 1) Mo>keT ObITH
BBIITOJTHEHO BPYYHYIO Ha OOBIYHOM OeCIIyMHO Bpala-
foleMcst OQVICHOM Kpecite.

Oxkynoepaguueckue uccned06aHus IPOBOANIN IIPK
TIOMOIIY OT€YeCTBEHHOTO ANNAapaTHO-IIPOrPaMMHOIO
koMmmiekca "Heiipo-KM — Onekrponncrarmorpad”
(paspaborka u nmpoussozcTeo HM® "Craroxun", Mo-
CKBa). B cooTBeTCTBMY C MEXXTYHAPOAHBIM CTAaH/IAPTOM,
IIpOBefieHIIe OKY/IOTpaIecKmX MCCIefOBaHNIT B 00513a-
Te/IbHOM HOPsJKe COITPOBOXK/AeTCsA CMUHXPOHHOI 3aI1-
CbIO KTHEMATIYeCKIX ITapaMeTPOB YITIOBOTO CMEIeH
TOTIOBBI (YITIOBast CKOPOCTb, YTO/I IOBOPOTA VY HAKJIO-
Ha). VIHBIMM c71OBaMM, BCe M3ydaeMble I/Ia30/BVDKEHII
KaK Obl IOMEIAIOTCA B CUCTeMY KOOPAMHAT JBVDKEHMI
TOJIOBBI ¥ pACCMATPMBAIOTCSA 3TH JIBA K/Iacca BUTaTeb-
HOI1 aKTMBHOCTY B HEPa3pbIBHO CBA3NL.

BH permcrpupoBany npu ocylecTBAAEMOM Bpa-
4OM MasTHMKOOOpPa3HOM BpallleHUM Kpec/ia ¢ CUJs-
IIMM B HeM TaleHToM (CHauana BpauieHue Ha 90 rpa-
IYCOB BIIPaBO C YCKOpEHNEM, IIEPeXOfoM Yepe3 TOUKY
MaKCHMabHOI YTIOBOJ CKOPOCTH BpallleHMs Kpecnia
U TIOCTIElYIOIUIM 3aMeJl/IeHJeM [0 TIOJTHOM OCTaHOBKY
KpeciIa; MOTOM — TaKOJ >Ke MK/ BpallleHNs BJIEBO) C
3aKPBITBIMU ITTA3aMIL.
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OBH — mpu TOYHO TaKOM ke MasATHUKOOOpa3sHOM
BpallleHM! Kpec/la M CUJAIIEro B HeM MallieHTa, HO C OT-
KPBITBIMU [71a3aMIU.

B 3TVX IBYX ONMCaHHBIX MOJE/AX MOPOXKIEHNA HU-
CTarMa CKOPOCTb YIJIOBOTO JBVKEHVA T'OJIOBBI ObIIa
TOXKJ,eCTBEHHA CKOPOCTM JIBVDKEHNA Kpecia, T.e. I0JI0-
’K€HJe TONOBbI 10 OTHOUIEHNUIO K IIOJIOKEHUIO Kpeca
He MEHS/IOC.

BIIH perucrpupoBanyu Npy aKTUBHBIX IIOBOPOTaX
MIAIVIEHTOM TOJIOBBI 33 4 CeKyHADI 13 KPalHeTo JIeBOTO
OTBeJleHM B KpaiiHee IIpaBoe (3TOT yroJI TAKXKe COCTaB-
nsieT npuMepHO 90 TPajfycoB) ¢ 3aKPBITHIMU ITIa3aMIL.
1141 BBIABIEHNA aCUMMETPUIT B CTUMYJ/LALMN TaOVIPVH-
TOB 3TO JKe BpallleH}J e OCYIIeCTB/IAeTCA U B IIPOTUBOIIO-
TIOKHYIO CTOPOHY.

OnbIT OKa3bIBAET, YTO IPY AKTMBHBIX IIOBOPOTAX
TOJIOBBI M3 HEIIOABVKHOTO IOIOKEHNUA JIO ee IOMTHOM
OCTAHOBKI, B IPOTVBOIIONIO>KHOM IIOJIOXKEHNM IpaduK
IVHAMMKU YIJIOBOJ CKOPOCTY F'O/I0BBI BO BpEMEHU IIPO-
TeKaeT [0 CMHYCON/IaJIbHOI 3aBUCUMOCTU — T.€. B CO-
OTBETCTBUM C TOJI )K€ MaTeMaTN4ecKoil pyHKIMe [u-
HaMUKM YITIOBOJ CKOPOCTM, KOTOPYIO MBI JOCTUTaeM
PYYHBIM BpallleHMeM HaljieHTa Ha Kpecye U3 Heloj-
BVKHOTO TI0JIOXKEHNA JI0 €T0 IO0/IHO OCTaHOBKU. [lan-
HOe 00CTOATENIbCTBO IPEACTAB/IAETCS OYEHDb BaXKHBIM,
TaK KaK BO BCeX YeTbIpeX MOJe/AX IOPOXKIeHN A HICTar-
Ma MBI CTpeMIUMCcA K yHupuKanym pusndecknx pakTo-
POB (B JAaHHOM C/Ty4ae — MeXaHIYeCKOJl SHEPIUN YIIO-
BBIX YCKOPE@HMI1), CIOCOOCTBYIOIINX TeHepalyiy HICTar-
MEHHOJ peaKIUNn.

OBILIH (camblit p131MOIOTMYHBIN V1 MHTEHCUBHBII U3
BCeX M3y4JaeMbIX BUIOB HUCTAarMa) — IIpY ONJICAHHBIX B
HpenbIayllel Mpode aKTUBHBIX II0BOPOTAX I'OJIOBbI, HO
y>Ke C OTKPBITBIMIU I71a3aMIL.

Kax MbI BuinM, o61myM CBOVICTBOM Yy ONMCAHHBIX
BBIIIIE YeTBHIPEX BUJOB HMUCTAarMa SABJAETCA 00A3aTeNb-
HOe IPUCYTCTBME BpPaIaTeIbHOTO KOMIIOHEHTa (aK-
TUBHOTO IIPY JIBVDKEHUAX TOJIOBBI MU ITACCUBHOTO IIPU
BpaleHNM Ha kpecre). K KaXIoMy U3 9TUX HUCTarMoB
YMeCTHO IIPYIMEHNTD OIpefie/ieH e "BpalljaTe/IbHbIil HY-
cTarM', B OT/INYME OT He M3y4aeMbIX B HACTOSAIIEN pa-
00Te KaJloOpMIeCcKOro HUCTArMa, Tak>ke OTHOCAIIETOCH
K IpYIIIie BeCTUOY/IAPHBIX HUCTATMOB, ¥ YUCTO ONTHYe-
CKOTO HJICTarMa B MOJE/IM IBIDKEHNS OOBEKTOB B II0JIe
3peHMs MaleHTa.

Pesynbratrhl MccnenoBaHms OKa3anu, YTO B HOpMe
CKOPOCTY MeJJICHHOJT 1 ObICTPOI a3bl, a TAKXKe aM-
IVINTYAA HUCTAarMa BO3pacTaloT B 3aKOHOMEPHOII I10-
cnepoBarenpHocT BH-BITH-OBH-OBIIH. C nenbio
MuHuMu3anuu sddexra rabutyanun remecoobpas-
HO JICC/Ie0BAaTh pas/MyuHble TUIBI BpaljaTeIbHOTO
HUCTarMa B cnefytoueM nopsagke: OBIIH — OBH —
BIIH — BH.

BBefieHO OHATIE ONITO-BECTNOYIO-IIepBUKATbHON
(yHKIIMOHANBHOI CHCTEMBI, Peann3yIolell HICTar-
MEHHYIO peaKLMIO; YMeHbIIIeH/ € BbIPAKEHHOCTY TIOKa-
3aTesiell HUCTarMeHHOJI peaKLuu Mbl 00'bsICHsAeM ie-
IIYITOM CeHCOPHO MHQOpMaLuu B 3Toi cucteMe. Han-
MeHbIlIasi UHTeHCUBHOCTD BpaiarenbHoro BH cBA3ana
C OTCYTCTBHMEM IOATBEP)KAAIOLEN BpallleHN e OITIYe-
CKOI1 1 LiepBUKaybHOI addepenrtanym. [To-Bupumomy, B
IJHC nMeeT MeCTO aKTMBHBIIL TPOLIECC PETYIALUYU CHTIBI
pedIeKTOpHOro OTBETa, HallpaBIeHHbIN Ha CHIDKEHME
VIHTEHCUBHOCTY Hellenecoo0pas3Hoii B TOJOOHBIX YCIIO-
BUSAX peakuyy — cpabatbiBaeT QYHKIM 9Heprocobepe-
xerys1. Ham Mo3r (ero onto-BecTu6yo-LepBuKaabHast
crcTeMa) Kak OBl CIIpaBe/INBO PacCy)X/jaeT: 3a4eM pe-
anM30BbIBAaTb HUCTAIM, €CIM Mbl HUYETO He BUAUM, a
TaKOKe HeT ¥ HUKAKON MHPOPMALM O IPOV3BOILHOM
YIJIOBOM IlepeMellleH!H TONOBbL, HOATBEP>K/JaeMOM aK-
TUBaIyel MeHbIX IPOIPHNOLETITOPOBY?

Vcxops 13 Hab/moiaeMbIX 3aKOHOMEPHOCTET, MOXKHO
OIIpefeNNThb HUCTArM IIPY IIOBOPOTE T'OIOBBI C OTKPbI-
teiMU T1a3amu (OBIIH) kak ycTaHOBOYHYIO I71a30/1BI-
raTe/IbHYI0 peaKLMIo, IPefHAa3HAYeHHYIO JIA 1e/Ieco-
06pa3HOro CUTYALY ONIEPEXKAIOIIETO BhIBEACHIA I71a3
B CTOPOHY IOBOPOTa TONIOBBI (YTO COBCEM He HaO/Iio-
maetcs B BH). ITpoucxonar onTumanpHOe IPU TaKOM
Ollepe>XeHNM IPOCTIeXBaHMe 00BEKTOB OKPY>Kalollei
06CTaHOBKM V1 MAKCYIMA/IbHO PaHHAA QUKCAVA CBOUM
B30POM KOHEYHOV 3pUTENIbHON L€/ OCYLECTBIIAEMO-
O IIOBOPOTA T'O/IOBHI (T.e. MH(POPMALMOHHO 3HAYNMO-
TO A/1s1 YenoBeka obpasa). C mo3uuuii Teopuu yrpasJie-
HIIA 9TOT (PeHOMEH IIPefiCTAB/IAETCS HaM HI YeM MHBIM,
KaK M/UTIOCTpaLyeli IpMHLINIIA CTPaTerny IpegBUAeHIA
Oynyuiero. VIHTeHCMBHOCTD OIlepeKalollero BhIBefie-
Husd a3 B Mogenu OBH u BITH HocuT nmpomesxyTou-
HBIII XapaKTep, ABJIAACH 60jIee BBIPAXKEHHOI BCe-TaKy
B OBH, uem B BITH.

He cormacyiorcsa ¢ yKopeHMBILENCA TOYKOM 3peHN
HalIy HaOJTIOfeHMs IIPY HUCTarMax C 3aKpbITBIMU I7Ia-
3amyu — BH u BIIH, mpu KOTOPBIX IPOCIEXNBAETCA SAB-
HO€ OTCTaBaHMe OT IaCCUBHOTO WM aKTMBHOIO YIJIO-
BOT'O CMEIIE€HNA TOIOBBI MEJIEHHOTO KOMIIEHCATOPHOTO
CMelleHMs I/IA3HBIX S16710K B IIPOTMBOIIONIOKHYIO Bpallle-
HUIO CTOPOHY, 0cob6eHHO B Moaenu BH, BnoTs o guc-
COLIMMPOBAHHOI KPUBOJ TUIIA "HOXKHUIL' B HACTarMeH-
HBIX IIMKJIaX Ha IIMKe BpalleHNs Kpeca.

I[TpucoenHeHMe ONITIYECKOTO aKTOpa B HOPOXKe-
Huy Huctarma (OBH), 0oco6eHHO B coueTaHUM C LIePBU-
KaJIbHBIM ITpornipuolenTuBHbIM BkagoM (OBLIH), BbI-
PaBHMBaET ONMCAHHYIO BBILIE JUCCOLMALINIO CKOPOCTH
MeJlJIEHHOV KOMIIOHEHTBI HUCTAarMa M CKOPOCTM Bpallle-
Hust win Kpecna (OBH), mnn ronosst (OBIJH).

IIpu aHanMM3e HUCTArMOB C y4acTHEM LIETHOM IPO-
IPUOLIETIIVIV HEMa/IOBRKHOE HAaOTIOfIeHIe 3aK/TI0YaeTCsT
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U B 0OOHapy>keHnn peHOMeHa IreHepaluy epBoro Hul-

CTarMeHHOTO IVIK/Ia He C MelJIEHHOTO KOMIIEHCATOPHO-

O OTK/IOHEHNsI I[TTa3HOTO 516710Ka, a € ero OBICTPOTO CaK-

Kai4ecKoro "6pocka’ HEeMOCPeCTBEHHO U3 CPEHErO

(bU3M0IOTNYeCKOTO TI0/IOKEHIsI B OpOMTe, IO BpeMeH!

COBITAJIAIOIIETO C HAYa/IOM aKTMBHOTO IIOBOPOTA TO/IOBBL.

9To yKasbIBaeT Ha TO, YTO CUCTEMa yIPABICHN [IBU-

YKEeHVIeM I7Ia3 MMeeT C/IOXKHYI0 U HEOTHO3HAYHYI0 MOp-

donornueckyio CTpyKTypy 1 GyHKI[OHA/IBHYIO Opra-

Husanuo. B. A. ®ummabiM (2002) sKCIeprMeHTaTbHO

[I0Ka3aHO, YTO HUCTaTMEHHBbIE peaKunuu, 0O0yCIOB/IeH-

Hble O[HOBPEMEHHBIM [IeJICTBIEM YIIOBOTO YCKOPEHN,

ONTMYECKUX CTUMYJIOB M aKTHBaLMell eiHON Ipo-

IPUOLETILINY, Pa3bITPLIBAIOTCA HA (POHE CIIOHTAHHOI

MUKPOCAKKaJU4eCKOl aKTUBHOCTH I1a30ABUraTe/Ib-

HOro amnmapara. VIM ke BliepBble BBICKa3aHO MHEHIIE O

TOM, YTO B HUCTarMe He MeHee BOKHYIO poJib (B I1aHe

"cTpeMieHMs" K ICKOMOMY OOBEKTY) UrpaeT ObICTpast

¢daza (B. A. G, 1992).

ITo pe3ynbTaTaM 9THX HaOMIOEHUIT MOXKHO ChopMy-
JIMpPOBATh IIpeABapUTE/bHbIE, He BIIOIHE YK/Ia/IbIBAIOLI-
€cs1 B JIOHO TPAAMIIVIOHHBIX IIPEACTAB/IEHNIT O MeXaHU3-
Max reHepaluy HICTarMa, BhIBOJIBL:

* BO BpeM: HICTarMa HeT CTIeXXeHMA 32 00'beKTaMM OKpY-
JKaroleil 00CTaHOBKY, YTO IPOTUBOPEYUNT IIPUIIVICHI-
BaeMojl paHee HICTarMy SIKOOBI ero 6110I0rn4ecKoi
11e71eCO00Pa3HOCTI U BBICOKOJ 3HAUMMOCTH B I/IaHE
60pbOBI C WITIO3MAMM, TOTOBOKPY>KEHMEM M OCLIUII-
JIONICHSIMM. — Ha CaMOM [ieJie I/1a3a mmbo OTCTAIOT OT
IapaMeTpOB BpallleHVs Kpecya/ToNoBbL, o onepe-
XAIOT;

o IIPMOPUTET CAKKa/bl HAJ| IPOTUBOBPALlEHNEM I/Ia3 B
[IePBOM HUCTAarMEeHHOM L{MK/Ie IPYBHOCUTCS IPOIIPY-
OLIEIITOpaMI IIen;

* TIPOTPECCHBHOE CMellleHNe I71a3 U3 LIeHTPaIbHOI 110-
3UIVM B OpOUTE B CTOPOHY BpAIL[eHN OCYIIeCTB/IAET-
s 3a CYET ONTOKMHETHUKIL.

BriBOp, He MpeTeHAYIOLINIT Ha "PeBU3NI0" KTaccuye-
CKMX TIPeCTaB/IeHNII O MeXaHN3MaX HOPOXKAEHNS HUl-
CTarMa ¥ COOTBETCTBYIOLINIT KAHOHAM "3aKOHOB DBasib-
Ia", IOATBep>KAAeTCs HabmoieHneM 3a peHOMEeHOTIOor et
Haybos1ee TPaAUIIMOHHOTO ¥ XOPOILIO U3Y4EHHOTO, MOHO-
MOJa/IbHOTO B CBOEM IIPOMCXOX/ICHNY BPalljaTeIbHOTO
BH. On 3ak/04aeTcs B TOM, YTO peaKIysa IPOTUBOBpa-
I[eHM I71a3 B 9TON 'padMHIPOBAHHON ', IPAKTUIECKI
He BCTPeYaroleiics B eCTeCTBEHHOI KU3HeesITe/TbHO-
CTU 4YeJIoBeKa, MOfIeNM HUCTarMa obecrednBaeTcs 1o-
JIyKPY>KHBIMM KaHa/IaMJ YIIHOTO Ta0MpPUHTA.

Takum 06pasom, 15 CCIefOBaHMsA ONITO-BeCTUOYIIO-
IIepBUKA/TbHOI CYCTEMBI ITPY PasINIHbIX BU/AX 1aTO-
norun ymsHoro nabupunTa u ITHC Heob6xopnmo usy-
Y4aTh CPaBHUTE/IbHbIE XaPAKTEPUCTUKH YeThIPEX TUIIOB
BpalllaTeNIbHOTO HUCTAarMa. YKa3aHHbI/ CPaBHUTE/IbHBII

aHa/IM3 IO3BOJISAET CYAUTH 00 YIaCTUM Pa3/INIHbIX CEH-
COPHBIX CHCTEeM B 00eCIIeYeHIY STO I1a30/|BUTATE/Ib-
HOJI peaKIVy 1 O IUCCOLVMPOBAaHHBIX PacCTPOICTBAX
Me>KCEHCOPHOTO B3aVIMOJIe/ICTBIUS TPV HEOTHOPOHOII
B Mop¢dodyHKIMOHAIbHOM ITaHe matonoruu. [Ipoze-
MOHCTPUPOBaHHbIE Ha KAYeCTBEHHOM YPOBHE 1 KO-
4eCTBEHHO IIPOCYNTAHHbIE PAa3/INYMA YeThIPEeX TUIIOB
HICTarMeHHOI peaKIV Vi JO/IKHBI OBITH II0/I0XKEHbI B
OCHOBY indepeHIanbHON AMATHOCTUKY AUCPYHK-
IIVIJI ONITO-BeCTUOYIO-1[ePBUKATbHON CYCTEMBIL.

JHCTpyMeHTa/IbHBIM ObecredeHeM MeToa cma-
MoKuHe3umMempuy Ha COBpeMEHHOM 9Talle CITy>KaT I10-
cTyporpaduyeckre KOMIbIOTePHbIe KOMIIJIEKCBI —
cTabmnomMeTpuyeckue aHaausaropsl. KinooueBbIm am-
IapaTHBIM MOAY/IeM NI000ro cTabuioaHanusaropa
ABNIAETCA cTabunonnaTdpopma, KOTOpasd 10 peakiu-
sIM OIIOPBI Ha YeThIpe (peXke — Ha TPU) TEH30[ATUM-
Ka IIpY OMOIIY KOMIIBIOTEPHOII IIPOrpaMMBbl OIIpefie-
JISIeT ICKOMYIO Pe3y/IbTUPYIOLIYI0O — LEHTP JaB/lIeHNA
(IIO) crosimero Ha miatdhopMe YemoBeKa, a 3aTeM IO
CIIeIVIa/IbHBIM aJITOPUTMaM IPOMCXOIUT aHAJIU3 KOJIe-
6aTenbHOrO mpouecca sroro IJI. OnHUM U3 yAa4HBIX
BapMaHTOB TaKOV MEAULVHCKON TEXHUKN ABIAETCA
IIMPOKO PACIPOCTPAHEHHBIN B Poccum oredecTBeH-
HBIII alllIapaTHO-IPOrpaMMHBII KoMitekc — Crabu-
ToMeTpudYecKuii aHanu3arop "CTaTOKMHe3MMeTp —
CrabunAH" (coBmectHas paspaborka OKDB "Putm" —
HM® "CraTtokun").

TpaexTopus nepemerenus L1 ]] yenoseka B gByMep-
HOII CMICTeMe KOOPAVHAT B XOfie IOfiiepyKaHA VIM Bep-
TUKAJIbHON ITO3BI VJIV TPV BBIITOJTHEHNUM IIPOU3BOJIb-
HBIX TECTOBBIX ABVDKEHMIT HOCUT Ha3BaHMe 'CTAaTOKU-
He3urpamma'.

BekTOpHDIIT aHa/IN3 CTATOKMHE3UTPAMMbI KA4eCTBEH-
HO M3MEHWI JOCTOBEPHOCTD CTAOMIOMeTPIYeCKOIl ya-
THOCTYVIKY, OCYIIECTB/IAEMOII paHee UCKTIOYNTEe/IbHO 10
K/TaCCHYEeCKUM aITOPUTMaM aHa/M3a TPaeKTOpUN Iepe-
Memenn [1]] yenmoBexa. Ha yem >ke OCHOBaHbBI IPUHLIN-
IIbI BEKTOPHOTO aHamm3a? B KoMIIbI0TepHOM KOMITIEKCe
"CratoknHesumerp — CrabmnAH" yacToTa JUCKpeTH-
3alnu, T.e. TEKYIIETo OIPOca TPAeKTOPUY IepeMelle-
nus ]I, sBnseTcs mist CTO/Ib HU3KOYACTOTHOTO KOJIe-
0aTeIbHOTO Ipolecca JOCTaTOYHO BBICOKOI U COCTaB-
nset 50 I11. 9To 03HaYaeT, YTO MBI MIMeEeM BO3MOYXHOCTD
aHA/IM3MPOBATh COOBITIIA, Pa3BOPaYMBAIOIIeCs Ha Bpe-
MEHHOM OTpe3Ke 3aperCTpUpPOBAHHOI CTaTOKNHE3N-
TpaMMBbI IPOZIO/DKUTETBHOCTBI0 20 MCeK. YKasaHHbIE OT-
PEe3KIU CTAaTOKMHE3UTPAMMBI MEXJY ABYMS COCETHIMMI
TOYKaMM OTcYeTa (MIPUHMMAaeM VX 3a IpsAMBIe TMHAN),
IIOMMMO CKaJIAPHBIX XapaKTePUCTHUK, 00/IafIal0T U BeK-
TOPHBIMU ITPU3HAKAMI — OT OTPe3Ka K OTPE3KY MEHSIOT
CBOE HaITpaB/leHNe. B rane e BeM4IMHBI IPOI/IEHHOTO
myTi 3a 3Tu 20 MCEK MbI TaK)Ke BUIVIM OIIPEZENIEHHYI0

64

MELJTAMH-5KCIMPECC N2 1 (195) 2008 r.



HEBPOJ 1

IMCIIEPCUIO TIOKA3aTesA I/IMHBI BEKTOPOB — IPOJifieH-
HBIii Ty Th HA COCEHMUX OTPEe3KaX CTATOKMHE3UTPAMMBI
MOXKeT BeCbMa CylLlleCTBEHHO OTIMYAThCA [0 BeINYIHE,
IEeMOHCTPUPYs HEPAaBHOMEPHOCTD /IMHEMHOTO IIepeMe-
menys LI]1. Takum o6pasoM, HaMUIIO Be IepeMeHHbIe
XapaKTepUCTUKN BEKTOPOB CTATOKVMHE3UTPAMMbI — UX
HaIpaBJIeHNe M BeINYNMHa.

B oTHOWmIEHNN HuCcTIepcUY aOCOMIOTHO BeTMYMHBI
BEKTOPOB CTaTOKMHE3UTPAMMBL, KOTOPas OTPakaeT CTe-
IIeHb HepaBHOMEPHOCTH MMHeHOTo Nepemertenns LT]]
Je/loBeKa, C/IefiyeT IPUBeCTy OOIeIPU3HAHHYI0 TOY-
Ky 3peHus, 4To 1I000e ABUraTeIbHOE eiiCTBYe — LIIaT,
OpOCOK, IMK/INYECKNIT TPYLOBOI ABUTATeIbHBI HABBIK
U T.JI. — TeM JIy4llle, ONITMMa/IbHell OPraHN30BaHO, YeM
CTEPEOTUIIHEN, C MEHbILIEI BApUATUBHOCTHIO OHO IIPO-
MICXOANT. VI 9Ta CTEPEOTUITHOCTD 0OBEKTUBHO OTPasKa-
€T CTeIIeHb TPEHMPOBAHHOCTH, 3aTpadeHHbIe YCUIIUS
Ha OTPabOoTKY /M000T0 IBUTATEIBHOTO HaBbIKA. A Befib
yZiep>KaHye paBHOBECU A, CTaOM/IN3alIVis BEPTUKATbHON
II03bI B IIPOCTPAHCTBE TAK)KE ABIAIOTCA CIOXKHEIIEeN
IBUTATE/IbHO CUHEprueli, a He COCTOsAHMEM "TIOKOsA ',
KaK 3TO IIPeICTaB/IsAeTCA Ha IIePBbII B3]

BekTOpbI CTaTOKMHE3UTPAMMBI, IPUBEICHHDIE B UC-
XOJJHYIO TOUKY KOOPAMHAT B BUJe CBOeoOpasHoil "06-
JIaYHOI" AMarpaMMBbl, CTyXaT HaTMBHBIM MCXOJHBIM
MaTepyaioM, IPUIOXKeH!e K KOTOPOMY COBPEMEHHBIX
MaTeMaTMYeCKNX aITOPUTMOB U TI03BOJIN/IO IOy IUTh
psA "HOy-Xay" B aHa/IM3e MeXaHM3MOB PeryJIALuy Bep-
TYIKaJIbHOJI IT03BI, OTPa>KEHHBIX B [IATEHTe Ha M300peTe-
Hye Ne 2175851 "Crioco6 kauecTBEHHOI OLjeHKM (PYHK-
nuu pasHoBecus” (B. V1. Ycaues, 2001).

VHTerpanpHblil IOKa3aTe/lb ajalTalluy delMoBeKa K
TPaBUTALIOHHOMY OKPY>KE€HNIO Ha OCHOBE BEKTOPHO-
TO aHa/IM3a CTATOKMHe3UTPaMMBbl HOCUT Ha3BaHue Ka-
yecTBO QpyHKIuMU pasHOBecus (KPP). YuusepcanbHoe
3HaYeHNe 3TOTO [TOKa3aTeNsA MOATBEPKAAETCA U TAKUM
(baKTOM: B OT/INYYE OT [PYTUX XapaKTePUCTUK BEKTOP-
HOTO aHA/IM3a MMEHHO IpoleHTHas BenndnHa KOP B
MOCTIENOBATE/IbHO 3aPETUCTPUPOBAHHBIX CTATOKMHE3M-
rpaMMax OfHOTO YesioBeKa (Korzia ero QyHKIOHaTbHOe
COCTOSIHME 32 OTHOCUTE/IBHO KOPOTKMUIL IIPOMEXYTOK
BpeMeHM He YCIIeIO CYIeCTBEHHO M3MEHUTDLCA) ABIA-
eTCsl IIpaKTU4YecKy ofrHakoBoil. HabmogaeTcs MyuHu-
MaJIbHas BapMaTUBHOCTD NoKasaTensa KOP, uto mogyep-
KJBAeT ero BBICOKYIO MH(POPMATUBHOCTD /I OLIEHKN!
MO ep>KaHM TTO3bI.

Jpyroii mokasareb BEKTOPHOTO aHa/IM3a CTaTOKU-
Hesurpammbl — KoaddunmeHnt peskoro nsmMeHeHus
HanpasneHus aByokenus (KPMH]I) — oro6paxa-
€T CTeNleHb ONTUMAaTbHOCTH 9HEPro3aTpaT Ye/loBeKa B
mpolecce yaep>KaHNsA BepTUKaIbHOM O3Bl Y 3[0po-
BOTO YejIoBeKa QYHKIMIO paBHOBECUsI MOXKHO OXapak-
TE€pPU30BaTh KaK yCTOM4YMBOE HepaBHOBecKe. V B 3TOM

HOJ/iepXKMBAIOIIeMCs "HepaBHOBecUM' (PYyHKLMOHUPYeT
IPeVMYIeCTBEHHO TOHIYeCKast MyCKy/IaTypa, KoTopas
IULsI TIpeROTBpalleHNsI TafleHNsI YenoBeKa "MO3an4Ho"
THiepepacnpesensieT HapsDKeHMe MeXY PasInIHbIMU
TPYIIIaMU MBIIIL] ¥ OCYLIECTB/IAET CBOJ MEeTabO/IN3M B
9KOHOMHBIX C ITO3UILINIL SHEPronoTpebIeHNs aHadpoO-
HBIX YC/IOBUAX. B pesymbraTe cTomb 1enecoobpasHoir
MBIIIIeYHO-TOHIYECKOI IeATEeIbHOCTY, 6e3 BOB/IeUeH s B
Hee "OBICTPOIT" (pa3ndecKort MyCKy/IaTypsl, KonebaTenn-
HbIi1 mpouecc 1] ocymiecTsseTCA 0 IJIABHBIM JyTaM,
C MUHMMAa/IbHBIMU 3aTPaTaMy SHEPTUY, YTO U XapakK-
Tepu3yeT HOpMa/bHOe, KOM(POPTHOE B CYyOBEKTUBHOM
I/IaHe CTOSIHME 3[J0POBOTO 4YelI0BeKa, 3aKPeNUBIIETo
yAep>KaHye BePTUKATbHOI [T03bI HA YPOBHE IIPOYHOTO
aBTOMaTM3Ma. B MaTeMaTnuecKoM IIaHe BBIYNC/IEHNE
nokasatenss KPVIH]I 3axmo4aeTcs B IPOLIEHTHOM OIIpe-
JieTIeHVM IOJIV TeX BeKTOPOB, YTO/I OTKIOHEHMA KaX/j0-
TO U3 KOTOPBIX OT HaIlpaBJ/IeHN NPEAbIAYIEro BEKTO-
pa cocTaBjseT 45 rpagycos n 6onee. Takoe n3MeHeHue
HanpasneHus gemkenus L[] (= 45°) cuuraercs "pes-
KUM', HEOIITYMAJ/IbHBIM.

Taxkum o6pasom, ¢ IpyuBIeYeHNEM /IS aHA/IM3a Ka-
4JecTBa I03HOI perynauus nokasarens KPVIH]I crano-
BUTCSI BO3MOXKHBIM OLIEHUTH CTENIeHb KOM(OPTHOCTH,
T.H. "9HEPreTMYeCKYI0 CTOMMOCTD" (@ He "Teperraumn-
BaeM'" /I MbI?) TAKOTO MHOTOKOMIIOHEHTHOTO J{BUTa-
TETbHOTO aKTa, KAaKMM ABJIAETCA yAep)KaHMe BepTu-
KaJIbHO IO3BI.

O6061mas N3/I0)KEHHBIIT MaTepual, CIeAyeT OTMe-
TUTD, YTO KOMIUIEKCHOE MHCTPYMEHTaIbHOe 00CIefo-
BaHJe HEBPO/IOTMYECKUX OONBbHBIX C IPUBIEUYCHIEM
METOIOB KOMIIBIOTEPHOII CTATOKMHE3UMETPUN U OKY-
norpaduu B 3HAUNTEIbHOI CTENIEHN IOBBIIIAET JOCTO-
BEPHOCTb HEBPOJIOTMYECKOI JUATHOCTUKY, OCOOEHHO
B TOJI €€ 4acTy, Koraa TpebyeTcss 00 beKTUBHO OLEHUTD
CTelleHb 3aBepIICHHOCTI HellpOpeadINTAaLIN, OIITH-
Ma/TbHOCTDb 9HEPro3aTpar ABUTATENbHBIX QYHKINUIL,
BKITIOUast BXKHE NI TIpoIiecc )Xu3HeobecrnedeHns —
HO3HYIO PETY/IALYIO.
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