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HccaenoBanne BeCTHOYJISIPHOTO anmapaTa B aBUAKOCMHYECKO
MeaNIuHe

PHIII] Hesponocuu u netipoxupypeuu M3 PF1,

I'Y «223 yenmp asuayuonnoii meouyurnvt BBC u eotick [1BO BC Pb»2,

'V «432 I'nasnuiiti soennsiii kiunuveckui meouyunckui yenmp BC PB»3

B crarbe npeacTasieH 0630p myOaukauii 1 GyHIaMEeHTAIBHBIX UCCIIEIOBAHMI,
PacKpBIBAIOLIMX OCHOBHBIE HANPaBJIEHUs U3yUYEHUs BECTHOYIISIPHOIO amnmapara B
aBMaKocMuyeckon Meauuuue cepeauubl XX - Hayana XXI Beka.

KittoueBble ci0Ba: BECTUOYIISIPHBIN anmapart, BeCTUOysipHas JuchyHKLINS,
aBUAKOCMUYECKAsk MEIUILIMHA.

[IpodeccronanbHblil 0TOOP B aBUAKOCMUYECKON MEAUIMHE — BasKHAs MEIUKO-
colMaibHas 3a1a4da. 3BeCcTHO, YTO MOHATUE «BECTUOYJIISIpHAS HOPMa» HACTOJbKO
BapuaOeNbHO, YTO MPAKTUYECKU KaxK1as BeCTHOyIoMeTpudecKkas JabopaTopus
MPUIEPKUBACTCA CBOCH KHOPMBI». Y 3I0pOBOI0 YEJIOBEKA MOKET OBITh U TUIO- U
runeppedaekcus JabupHuHTa, U, 0€3yCIOBHO, IPEANOYTEHHUE MTPU 0TOOpE OYIET OTAAHO
JUIAM C MUHUMAJIbHOM BO30YJIUMOCTBIO aMITyJIIPHBIX U OTOJMTOBBIX PELIENTOPOB.
Cy1iecTByeT Tak ke psJl 310pOBbIX JIHII, Y KOTOPbIX UMEETCs TaK Ha3biBaeMas «O0JIE3Hb
nBrxeHus». OnHa U3 3a7a4 MPOPECCUOHATIBHOTO 0TOOPA — BBISIBICHUE ITUX JIHLI.
N3BecTHO, 4TO BecTUOYIIsIpHast TUCHYHKIUS TPOABISAECTCS TPEMs TUIIAMU PEAKIIMA:

- BECTUOYJI0-MOTOPHBIMH;

- BECTUOYJI0-CEHCOPHBIMU,

- BECTUOYJIO-BET€TaTUBHBIMU.

K nepBpIM OTHOCAT HUCTarM M peakliMi OTKJIOHEHUS, KO BTOPBIM T'OJIOBOKPYKEHUE,
pEaknIo MOCTBPALIEHUS, K TPETHUM — TOIIHOTY, PBOTY, IOTJIIMBOCTh, CEpALECONEHUE,
KojieOaHue Mmysbca, apTepUalbHOrO TaBJIECHUS U T.1.

CtuMynsiiysi BECTUOYIIPHOTO aHAIM3aTOpa MPUBOJIUT K BECTHOYIISIPHOM
aCUMMETPHH, BO BPEMS KOTOPOU pa3BOPaYMBAIOTCS BCE TPU ONMCAHHBIE BBIIIE THUNA
peaKIuu.

[Ipu oTGope AETUNKOB U KOCMOHABTOB I'JIaBHBIM 00pa30oM UCHOJIb3YIOT TaKUe
BECTUOYIIAPHBIE TECTHI, KOTOPBIE MO3BOJISIOT ONPEAENIATh (PYHKIIUIO CTATUYECKOTO
paBHOBECHS, KOOPAUHALIMIO IBUKEHHM, COCTOSIHUE U YCTOMYMBOCTD anmnapara
CTaTOKOHMI, BECTUOYJIOCEHCOPHYIO U BECTUOYIOBET€TaATUBHYIO PEaKTUBHOCTD.
OOBsICHSIETCS ATO TE€M, YTO MPH IEUCTBUM NMPAMOIUHEHHBIX YCKOPEHUH MOCTOSTHHOMY
pa3pakeHHIO TI0JIBEpraeTcs TJIaBHBIM 00pa30M amnmapaT CTATOKOHMM, a MOIYKPY>KHbIE
KaHaJIbl Pa3IpakatoTCsl B MEHbBIIIEN CTENIECHH.

PeanbHblil mosneT —ocoboe cocTosiHue, IpU KOTOPOM Ha OMEepaTopa BO3ACHCTBYIOT
KOMILJIEKC BHEIIHUX BO3JAEHUCTBUN, IPUBOAAIIMNX K UCKAKEHUIO [IPUBBIYHON CEHCOPHOU
uH(popMauu.

[IpoBeneno pyHaaMeHTaNbHOE UCCIAEA0OBAHNE (PYHKIITMOHAIBHOI'O COCTOSHHUS
BECTHOYJISIPHOTO aHAJIM3AaTOpa MPU U3MEHEHHOW PEaKTUBHOCTH opranusMa (Jlamaes
5.B.). [Ipoananu3upoBaHbl BIMSHUE HA BECTUOYIISIPHBIA aHATU3ATOP TUIIOKHHE3UH,
HEBECOMOCTH, BBICOKHX TEMIEPATYp, U3MEHEHHsI OOMEHa BEILECTB, pa3paboTaHbl
cpencTBa papMakosornueckon npodunaktuku. Marepuanbsl paboOThl Jadld BO3MOXKHOCTh
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YCTaHOBUTH XapaKTep BECTUOYIISAPHBIX peakluid Ha (pOHE N3MEHEHHOW PEaKTUBHOCTHU
OpraHu3Ma U BIIEPBbIE BbICKA3aTh IIOJIOKEHUE O CYLIECTBOBAHUU ONIPEACICHHBIX
3aKOHOMEPHOCTEH B HANPaBJIIEHHOCTH BECTUOYJIOCOMAaTHUYECKUX U BET€TaTUBHBIX
peakiuii mpu aeiictBun GpakTopoB nosieta. [lokazano, B 4aCTHOCTH, YTO BCSIKast
aKTHBAaLlMs BETE€TATUBHBIX PEAKIIMI, BOZHUKAIOIIAS MO/ BIMSHUEM TMIIOKUHE3UH,
HEBECOMOCTH, IOBBILICHHONW TEMIIEPATYPHI OKPYKAIOLIEU CPEbl, YCKOPECHUN
COIPOBOXIAETCS TOPMOKEHUEM BECTHOYIISIPHOrO HUCTarMeHHOTo pediekca [14].

B 1977 r babusik B.W. ony0iankoBan 3KkCriepUMEHTAIbHBIE UCCIIE0BAHMS HA TEMY
PEaKLHU IJIa30ABUTaTEIILHOIO AlIapaTa U UX CEHCOPHBIE KOMIIOHEHTHI IIPU COYETAaHHOM
JEHUCTBUU BECTUOYIIAPHBIX U 3pUTENBHBIX pa3apaxkureseil. B Hanpasienun
MPAKTUYECKOTO MPUMEHEHUS PE3YJILTATOB UCCIEIOBAHUS IPEITIOKEHbBI O HOBBIX
METO/IOB UCCIEA0BAHMS (PUKCALIMOHHON U ONTOKMHETUYECKON (DYHKIIMH YEJIOBEKa B
YCIIOBUAX JEHUCTBUS BECTUOYISIPHBIX pa3/IpaXKUTEIICH:

- c11oco0 uccaea0BaHus YCTOMYMBOCTH (PUKCALIMOHHON PYHKIIMU 3pUTENBHOTO
aHaJIN3aTopa B YCIOBUAX JECUCTBUS YIJIOBBIX YCKOPECHUH,;

- c11oco0 uccaea0BaHMs ONITOKUHETUYECKOW (PYHKIIMHM 3PUTEIBHOIO aHaJIu3aTopa B
YCIIOBHUSX NEHCTBUS YIVIOBBIX YCKOPEHHU,

- c11oco0 uccaea0BaHus TUIOJOTHYECKUX 0COOEHHOCTEN ONTOKMHETUYECKOTO
HUCTarMa;

- c11oco0 Kccaea0BaHMsl BIMSHUS BECTUOYISAPHON CTUMYJISIIMN HA TUIIOJIOTHYECKHE
0COOEHHOCTH ONTOKMHETUYECKOI'O0 HUCTArMa,;

- crioco0 UccleI0BaHMs CEHCOPHBIX KOMITOHEHTOB ONTOKHMHETHYECKOro HUcTarma [1].
B 90-e rojibl MUHYBILIETO CTONETHS paOOThI, OCBAILLEHHbIE BECTUOYISIPHON
PEaKTUBHOCTH 3aTparuBajiv TEMbl BECTUOYIIO-TJIa30/JBUTaTENbHBIX PEAKIUHN B
Pa3IUYHbBIX YCIOBUSX, BIUSHUE BECTUOYISPHBIX BO3AEHCTBUN HA (DYHKIIMIO MHBIX
AQHAJIN3aTOPOB, DKCIIEPUMEHTAIIBHBIE UCCIICIOBAHUS HA )KUBOTHBIX, U3YUYEHUE
BEPTUKAJIBHBIX BECTUOYIOOKYISIPHBIX, LIEPBUKOOKYJISIPHBIX pe(IIEKCOB, U3yUYEHUE
(apMaKOJIOTrHYECKUX CPEJCTB TEPAIMU BECTUOYIOBEr€TATUBHBIX PACCTPOMCTB,
M3y4aJIoCh BO3JIEWCTBHE BUOpALIMK HA MEXaHU3Mbl BECTUOYIOPETUKYIIOKOPKOBBIX
B3auMOOTHOIIEeHUH. [IpoBoAMIIOCH N3yUeHUE BECTUOYISAPHONU (PYHKIIMU B HEBECOMOCTH,
BECTUOYJIO3pUTENBHBIE B3aUMOICUCTBUS, CO3iaBaiach OMOMeXaHU4eCKask Teopus
BECTUOYJIIPHOTO anmnapara, u3y4aioch BO3/IEHCTBIE MEPErPy30K HA CEHCOPHBIE
CUCTEMBI, U3YHaINCh MOKA3aTEIN BECTUOYIAPHON PYHKIIMN NPU MUHUMAJIbHON
OMOPHOW TAaKTWJIBHOW W MPONPHUOLIENTUBHON addepeHTanuu.

Hexortopsie yciioBus peaIbHOTO M0JIETa, BAXKHEUIIIUMU U3 KOTOPBIX ABJIAETCS YaCTUYHAS
CEHCOpHas JenpuBalus, 00yClIOBIE€HHAs CHUKEHUEM YPOBHsI ONOpHOH adpepeHTannu
Y MAHMMU3AIUU MBIIIEYHOW aKTUBHOCTH MOJAENMPYET UMMEPCUOHHAS TUIIOKUHE3NS.
JlaHHbI€ yCIIOBUS MPUBOJAT K MOAYJISIIMK BECTUOYIIOTIa30/IBUraTEIbHBIX peakuuii. B
1991 r. JI.H. Kopuunosoii, O.H. Kmomnukosoii, C.b. Kopcynckum, B.I'. Ko3nosoit
U3Yy4aJIUCh BECTHOYIIOIIa30/IBUTATENbHBIE PEAKIIUU B YCIOBUAX UMMEPCUOHHOM
TUIIOKCUU IIPU ITONOJHUTEIBHOM IPONPUOLIENITUBHOM, ONTOKUHETUYECKOU U
BECTUOYJIOONTOKMHETHYECKOU cTUMYIsiuuu. [IpoBeieHHbIe ucclieIoBaHus MOKa3alH,
YTO UMMEPCUS, U3MEHSAIONIAsl XapaKTEePUCTUKN TaKTUIbHOIPOIIPUOLENITUBHON
addepeHTaMU U HE OKA3bIBAIOLIAS MPSMOI'0 HEMOCPEICTBEHHOI'O BIUSAHMS Ha
penenTopsl BECTUOYIISIPHOTO anmnaparta CylleCTBEHHO U3MEHSET TJ1a30/IBUraTeIbHbIC
peakuuu, 0COOEHHO CBS3aHHbIE C KOPTUKaIbHOU QyHKIuel. [lonyueHHble JaHHbIE
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CBUJIETENIBCTBYIO O PACTOPMAKMBAHUU BECTUOYIISIPHBIX [IEHTPOB B YCIOBHSIX UIMMEPCHUHU.
TopMO3HOM XapakTep TaKTUIBHOIPOPUOLICIITUBHBIX BIUAHUNA HA pEaKIUU
BECTUOYJIOTIa30/IBUTATEILHOTO KOMIUIEKCA YOS IUTENBHO MPOIEMOHCTPUPOBAH B
MCCJIeI0BAHUSIX NTPU IPUMEHEHUH B YCIOBUSAX UMMEPCHUH MPU JOMOIHUTENBHONU ONIOpe
[10].

DyHKIMS JTI000M CHCTEMBI YeTIOBEKa-0NepaTopa B aBUAKOCMHYECKUX CUCTEMAaX
MPAKTUYECKU BCETAa OCYIIECTBISIETCS Ha (POHE IEUCTBUSI BECTUOYISIPHBIX
pa3apakKUTEIICH.

OueHkol cocTOsHUS (PYHKIIMU 3pUTEIBHOTO aHAJIU3aTOPa B YCIOBUSAX BECTUOYIISPHBIX
BO3JIeMCTBUI 3aHUMAaNKCh pall aBTopoB. B 1937 r. E.M. benoctoukuii u C.A. Mnbuna
MCCJIeI0BAIIM BIUSHUE BECTUOYIISPHBIX pa3/ipaKeHU MOJIETUPYEMBIX BpalllEHUEM B
kpeciie bapanu (mpo6a OP Bosiueka) B TeMHOTE, Ha CBETOBYIO UyBCTBUTEIBHOCTD IJ1a3a.
ABTOpPBI OTMEYAJIM CHUKEHUE CBETOBOI UyBCTBUTENIBHOCTH IOCIIE BECTUOYIIPHOTO
pazapaxenus. M.H. @apdens B TOM ke roy npu npoBeneHun npoObl Bosiueka BbISBUI
YJIMHEHUE 3pUTEIIbHOM XPOHAKCHUU Y JIUIL C BICOKOW BECTUOYISPHON BO30YIUMOCTHIO
1 YKOPOUEHHUE €€ Y JIUII C MOHMKEHHOU Bo30ynumocTthio. B 1967r. T.A. [letposa ¢
COABTOpPaMH U3YyYaJld CKOPOCTh BOCCTAHOBJIEHUS OCTPOTHI 3pEHMS BO BPEMsI TEMHOBOM
aJlanTalMy 1Mocjae OTOJIUTOBOM MpoOkl Bosiueka. bblio ycTaHOBIEHO, YTO Y JIMIL €
OTJINYHOM MEPEHOCUMOCTHIO ATOM MPOOLI CKOPOCTH TEMHOBOM aJlanTaiuu Jubo He
M3MEHSIACh, TMOO MOBbIaNack. [Ipy muoxoi nepeHoCUMOCTH TPOOBI OTMEYANIOCh
3HAYUTEIbHOE 3aMeIJIcHIe TeMHOBOM afanTanuu. F. Guerdry (1968r.), uccienys
OCTPOTY 3PEHHUsI BO BpEMs BO3AEHUCTBUsI HA YEJIOBEKA YIVIOBBIX YCKOPEHUU Pa3InYHOU
seymmunHbl (10, 20, 30°/¢c2) npu TpanenueBuIHON IporpaMMe BpaeHus (IITUTEeIbHOCTb
IIaTO 2 MUH), 0OHAPYKUIJT JOCTOBEPHOE CHIDKCHHUE JUHAMUYECKON OCTPOTHI 3pEHHUSI.
CHMKEHre 3TOro nokKa3aTtess BO3pacTallo ¢ yBeJlnueHueM yckopenus. Knapk u
coaBTophl (1975r.), cpaBHMBas YPOBEHb aKKOMOJAIMH J10 U mociie 30-CeKYHIHOTO
BpateHus co ckopocthio 200%c (yckopenne Topmoskenus nopsaka 100°/c2), ormevanu
OTYETJIMBOE YBEJIMYEHHE YPOBHS aKKOMOJALIUU JUTUTENLHOCTRIO 10 16,4 c,
nocienytomiee ero B reuenue 90 ¢, a 3aTeM BHOBb HE3HAYUTEIHHOE MOBBIILICHHE.
Pe3ynbpTaThl Hccne0BaHUS TOKA3alld, YTO BO3/IEUCTBHE HA YEJIOBEKA YIIOBOTO
YCKOPEHMSI 3HAYUTEJIbHON BEJIUYMHBI IPUBOAUT K MOJOKUTEILHON aKKOMOAAINH I1a3,
TaK YTO PE3KOCTb 3pEHUSI yMEHbIIIAeTCs B Ipeienax ero nanpHero suaenus. C.C.
Mapxkapsia ¢ coaBropamu (1973r.), uzyuas octpoty 3penus nocie npoosr HKYK,
OTMEYaJI €€ HEU3MEHHOCTh Y BHICOKOYCTOMUYMBBIX JIMI U CHUKEHHUE Yy JIUI] CO CpeaHel
¥ HU3KOH ycToiunuBocThio. B.. Aponos (1961r.), uccneays riiyOMHHOE 3pEeHHUE MOCIIe
30 o6opotoB kpecna bapanu co ckopoctbio 180°/¢ ( ¢ mayzamu mo 30 ¢ Mexy
kaxabivu 10 o6opoTamu), OOHAPYKUIT €ro yXyaiieHrue (MMOBBIICHHE TOPOTOB) Y JIHIL C
MOBBINICHHON BECTUOYIISIPHOM BO30YAMMOCTBIO U yIyUllleHUue (CHI)KEHUE TOPOTOB) Y
JIUL, YCTOMYMUBBIX K BECTHOYJISIPHBIM BO3JICHCTBUSIM.

B.U. Konanes (1970r.) nmociie CTUMYJISIIUN 00CIETYEMbIX Ha YEThIPEXIITAHTOBBIX
kauensax (dactora 16-17 B MMH, MaKCHUMaJIbHas JUIMTSIILHOCTD KauaHus 30 MUH) 110
MOSIBJICHUS CIa0bIX CUMIITOMOB YKaUMBaHUsI OTMEYall CHUKEHUE BO30yAUMOCTH
3pUTEIBHOTO aHaIu3aTopa (YBeIMYCHHE aJICKBATHBIX ONTHYECKOW peo0a3bl, XpOHAKCHH,
TOIAKCHUH), Ta0MIBHOCTH MHTEPBAJIa IUCKPETHOCTH ), HE3HAYUTEIIBHOE TOHUKCHHE
OCTPOTHI 3peHust [2].

C no3unuu 6€30MacHOCTH MOJIETa PUCK HAPYIIEHUS] TPOCTPAHCTBEHHON OPUEHTUPOBKHU
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B YCIIOBUSAX BO3JIEUCTBUSI MEPETPY30K B CIOKHBIX METEOPOIOTHYECKUX YCIOBUAX OYET,
BEPOSITHO, BBIIIE Y JIETYUKOB C IPEATOUYTUTEIBHO 3pUTEIBHON MOIAJIbHOCTHIO
BocnpuATHs. OgHAKO MOSBICHUS JTJAOUIBHBIX, MEHSIOLUXCS WILTIO3UN MOXKET CO3/1aBaTh
ropaszio OOJbIIYIO CJIOKHOCTh B ONPEEICHUU JIETYUKOM CBOMX MPOCTPAHCTBEHHBIX
KOOpPJMHAT, (aKTUUECKH MPUBOJUTH €r0 K COCTOSIHUIO CUTYal[MOHHOU
IIPOCTPAHCTBEHHOMN HEOIIPEIEIIEHHOCTH U BEICOKOMY PUCKY IIOJIHOU IIOTEPU
MPOCTPAHCTBEHHON OPHEHTUPOBKH [4].

Takum 00pa3oM, 10Ka3aHO BIUsHUE BecTUOYIIApHOH adPepeHTaunn Ha 3puTeIbHbIE
(GyHKUMH, YTO OYE€Hb BXKHO ISl TPEHUPOBKHU OMEPATOPOB JIBUKYIIUXCS CUCTEM.
Oco0eHHOCTH apTUKYJISLIUU [IPU BECTUOYJIOBEre€TaTUBHBIX peakuusax nzydanu ['.E.
[Iepbauenko, O.A. Bopobwes, B. B. 3apurikuii (1993r.). MccnenoBanus nokasanu, 9To
MOJ1 BIIMSIHUEM 3PUTEIbHO-BECTUOYISPHBIX PA3ApaKUTENCH, MPUBOASIINX K PA3BUTHIO
BECTUOYJIOBEr€TaTUBHBIX PEAKIIMii, BOSHUKAIOT UCKaXXEHUS B IIpolieccax
pedeoOpazoBaHus Ha 3Tane GOHAIUUA PEYEBOTO CTUMYJIA, MPOSBIISIONIUECS B CHUKEHUU
MHTEHCHUBHOCTHU PEYEBOTO CUTHAJIA ITPU OTHOCUTEIBHOM ITOCTOSIHCTBE YaCTOTHBIX
XapaKTEPUCTHUK CIIEKTPa. BepoATHON NPUYMHON dTUX U3MEHEHUM SABIISIETCS HAPYILICHUE
BEreTaTHBHOIN HEPBHOM peryisnuu pedeoopasyromux ctpykryp [30].

[IprMeHUTENBHO K 33Jja4aM aBUAKOCMUYECKON MEJUIMHBI U3y4daeTcs mpodiaema
B3aMMOJIEUCTBUS BECTUOYISIpHOU 1 cityxoBoi cucteM. O.A. Bopooses, C.B. CkpebHes,
A.N. KyxapKkuH OLIEHHBAJIH BIMSHUE BECTUOYIISPHBIX pa3IpaK€HU HA COCTOSIHUE
oprasa cjyxa o JanHeiM uMriegancomerpun (1993r.). ABTOpBI cenaau BbIBOJ, YTO
M3MEHEHHUE aKyCTHUECKOro pediiekca noj BAUSIHUEM BECTUOYIIPHBIX pa3ipakeHHil B
aBUALIMOHHOM MOJIETe NPUBEAYT K CHIKEHUIO IIYMO3AUIUTHON (PYHKIIMU CTPEMEHHON
MBIIIIBI, @ 3TO MOXKET BbI3BaTh CHUKEHHE CIIyXa IIPU NEPUOJAUYECKUX BO3IEUCTBUAX
MHTEHCUBHBIX IIYMOB B COUYETAHUU C PA3APA)KEHUEM BECTHOYIISIPHOTO ammnapara, a
TaKXKe YXyIIICHUEe pa300pUYUBOCTH PEUH, T.€. CHUKCHUE KAauecTBa PainocBs3u [6).

B 1997 B pabote A. A. lllunosa, A. B. Konapauyka, C. I1. Cupenko «bruomexanuka
BECTUOYJIIPHOTO anmnapaTa» MoJly4eHbl MATEMAaTUYECKUE BbIPAKEHHUS,
XapaKTepU3yIollKe 3aBUCUMOCTb BECTUOYIISIPHON CTUMYJIALIMUA OT TapaMeTPOB
B3aMMHBIX NIEPEMEIICHHUN YeIoBeKa U ABMKYLIelca cucteMbl. [Ipu 3ToMm HE0OX01MMO
MOAYEPKHYTh, YTO MTOJIYUYEHHBIE PE3YJIBTAThI B OTJIMYHUE OT MPEICTABICHHBIX paHEE
OPYTUMH HCCIIEIOBATEISIMU JUIs1 YACTHBIX CIIy4aeB B 3HAYMTEIBHON CTEIIEHH
XapaKTepU3yIoT O0IINe 3aKOHOMEPHOCTU. DTO MO3BOJISIET UCIIOIB30BATh UX JJIS aHAU3a
HIKPOKOTO KPyTa HE TOJBKO IKCIIEPUMEHTAIBHBIX, HO U PEeajIbHBIX (TIOJIETHBIX)
cuTyauuii. MareMaTuyecKkuii aHalu3 MOBEECHUS KYIOI0-3HAOIUM(OTUYECKON CUCTEMBI
(MoNyKpYy)KHBIC KaHAIBI) B CUCTEMaX C HCKYCCTBEHHOU TAKECTHIO O3BOJISCT
MIPOTrHO3UPOBATH CHEU(PUUECKHUE PEAKLIUH BECTHOYIOOKYISIPHOM CUCTEMbI U3MEHEHHUS
B CCHCOpHOU cdepe (WUTo3nn), a TaKKe MPEIBUACTh CUTYaIlHH, YCYTyOISIONIue
BEPOSITHOCTh Pa3BUTHs 00Je3HU JBUKEHUsA. C Ipyroil CTOPOHbI, OH J1a€T BOZMOXHOCTb
(bopMynupoBaTh KOHKPETHBIE PEKOMEHAAIMH, TIPU BBIITOJIHEHUH KOTOPBIX TaKas
BEPOSATHOCTh CHMXKAETCA. DTH PEKOMEHJALNH KACAIOTCS HE TOJIBKO CTPYKTYPHI U
KOMITOHOBKH Pa3BUTHs a3POKOCMUYECKUX CUCTEM, HO U OCOOCHHOCTEHN ABUTATEIbHOTO
MOBEJICHUS B HUX orepaTopos [29)].

[IpoBenensl uccien0BaHus B3aUMOACHCTBUS 3pUTENBHOM, BECTUOYIISIPHON U
MIPONPHUOLIENTUBHON CUCTEM B IIPOLIECCE MTPOCTPAHCTBEHHON OPUEHTUPOBKH YEJIOBEKA B
YCIIOBHS BO3/ICHCTBUSI OOKOBBIX U MIPOJI0JILHO-00KOBBIX meperpy3ok (1.B. byxtusipos,
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O.A Bopo0ObeB, M H. Xomenko). B pe3ynbrare uccieaoBanusi moJiyueHbl JaHHbIC, YTO B
YCIIOBUSAX JEHUCTBUSA MEPErPy30K Y JIETYUKOB B MPEANOUYTUTEILHO BECTUOYIISPHO-
MIPONPELENTUBHON MOJAJIbHOCTBIO BOCIIPUATHS UIUTFO3UM MPOCTPAHCTBEHHOIO
nojioskenust (MIIT) 6ynyT BeIpaK€HHBIMHU, HO ¢1a00 3aBUCAIIUMH OT HAJTUYHS U
XapakTepa BU3yAIbHBIX OPUEHTUPOB. OTHAKO Y JIETYMKOB C MPEANOYTUTEIBHO
3puTenbHO MoganbHOCThio Bocpusitus UIIII B ycrnoBusax neperpy3ok 0ynyT
c1a00BBIPAYKEHHBIMU NP HAJTMYUH a/I€KBATHBIX BU3YaJIbHBIX OPUEHTUPOB, HO OYIyT
PE3KO BO3pacTaTh B ClIydae UX OTCYTCTBHUS WIJIHM CJIOXKHOTO XapakTepa [4].

N3yyanach posib BECTHOYISIPHBIX SIAEP MPOIOJTOBATOrO MO3Tra B MEXaHU3ME
LHEHTPAJIBHOI'O B3aUMOICUCTBUS JTAOUPUHTHOM U 3KCTpanaOUpUHTHON adPepeHTHBIX
cucTeM B ycloBusx BosaeicTeus Buopanuu (C.M. MunocsH, O.I'. banaBanmksa, C.I'.
CaaxsH, [[.U. Anamsin). Llenbio paGoThI SBUJIOCH H3yYCHHE BECTHOYIIO-,
PETUKYJIOKOPKOBBIX B3aUMOOTHOIIEHUI TPU BUOPALIMHU, BBISIBICHUS YAECIBHOTO
3HAYEHUS JTAOMPUHTHOMN U IKCTPATAOMPUHTHON cUCTEM B (POPMUPOBAHUU
MOCTBUOPALIMOHHBIX CBUTOB 3JIEKTPUUYECKONW aKTUBHOCTU KOpHBI. Pe3ynbTaThl
MCCJIeI0BAHNN MMOKa3aJIM, YTO BbINAJeHUE JTAOUPUHTHON PYHKIUU OCIA0ISIET OTBETHYIO
pEaKLnI0 KOpbl Ha BUOPALIMOHHOE BO3JEHCTBUE, OJTHAKO MOJHOCTHIO €€ HE CHUMAET.
JlauHbli pakT CBUAETENBCTBYET 00 YHAaCTHU OMO3IEKTPUUECKON aKTUBHOCTH KOPHI B
MeXaHU3Me 0OHapYKEHHBIX U3MEHEHHI Mpy BUOPAIMOHHBIX BO3ACHCTBUSAX HE TOJIBKO
Ja0UPHUHTOB, HO U HEBECTUOYIISIPHBIX BXOJI0B (IIPOMIPHOIECTITUBHBIX, COMAaTHYCCKHX,
BUCIEPIBHBIX | JIp.) [17].

upokomaciuTaOHble OMOTOTHYECKUE IKCIIEPUMEHTHI C )KUBOTHBIMU B HEBECOMOCTH Ha
MPOTSKEHUHU MHOTHUX JIET ObUIM MOCBAILEHBI U3yYEHUIO BECTUOYIsIpHON QpyHKIMU. Bo
BpEMs MOJIETOB HA PaKeTax, MpU CBOOOJIHOM NaJeHUH, NapadoIMYeCKUX MoJeTax Ha
caMoJIETax, OIbITaX HA UCKYCCTBEHHBIX CIIyTHUKAX 3EMJIU, TUIOTUPYEMBIX
KOCMUYECKHUX KOPaOJIAX U OPOUTANIBHBIX CTAHLIMAX UCCIEA0BANIN MTOBEJECHUE, TTO3HBIE
peakiuy, peakliiyd YCTAaHOBKU B30pa, BECTUOYIIOrIa30ABUraTeIbHbIE PeaKlny,
MPOBOJWIIM JEKTPOPUZUOTIOTHYECKHE U MOPPoIoTHUecKHe hcciieqoBanus. OTCyTcTBUE
CHJIBI TSDKECTH BBI3BIBACT y dKHBOTHBIX BCEX BHIOB (PbIO, aMpuOUid, ITUI U
MJICKOTIMTAIOIIMX) TUITUYHBIC PEAKIIMU HA HEBECOMOCTb: MTPOCTPAHCTBEHHYIO
J€30pUEHTALINI0, UICUE3HOBEHUE YCTAHOBOYHBIX Pe(IEKCOB U aTakcuio. B HeBecomocTH
IIPOUCXOJUT CEHCOPHAs MEPECTPOMKA: CBOETO pOJa KUTHOPUPOBAHNE CTABILETO
HEeaJIeKBaTHBIM HOBOM CUTYyallMd BECTUOYIISIPHOT'O BXO/1a U BO3PACTaHUs POJIM 3pEHUS B
MPOCTPAHCTBEHHON OpUEHTAlUU. DKCIEPUMEHTAIBHBIM TyTEM ObLIO YCTAHOBJIEHO, YTO
CO3JJaHHE UCKYCCTBEHHOM CHJIBI TSYKECTH C MOMOILBIO PaAUaIbHBIX YCKOPEHUM
BenuurHou 0,39 u 6osee kak Obl BO3BpAIIAeT )KUBOTHBIX K HOPMAIbHOMY «3€EMHOMY»
noBeJieHuIo [7].

B pa6otax U. A. Cxmiora, C.A. JluxaueBa, M.I. TapaceBnua ocoboe 3HaUeHUE
OTBOJIMTCS] U3YUYEHHIO BEPTUKAIBHBIX I1a30/IBUTaTENIbHBIX PEAKIIMI Yy ONIEpaTOPOB
JIBIKYIIUXCSI CUCTEM C TAKMMHM MapamMeTPaMU MEPEMEIIEHUS, TP KOTOPBIX IPOUCXOAUT
CTUMYJISILIAS PA3IMYHBIX OT/IETIOB BECTUOYJIAPHOTO anmnapara, u3MEeHEHUE YCI0BUI
MEXOKYJIIPHOTO B3aUMOIelcTBUs. Pa3paboTaHbl METOUYECKHUE TPUEMBI HCCIIEIOBAaHUS
BEPTUKAJIBHBIX BECTHOYIOOKYISApHBIX pedexcon (1993 — 1999 r.r.)
[21,23,20,22,18,19].

Pa3paboTana koMIbplOTepHAas IporpaMmma Mo3BOJISIIOLIAs MyTEM pa3ieibHON U
COUYETAaHHOU 3PUTENILHON U BECTUOYISAPHON CTUMYJISIIUN OKYJIOMOTOPHBIX PEaKLUi U
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uM(pOBOIA 3aITMCH OTBETHBIX JABMXKEHHH IJ1a3 MOAy4aTh OOBEKTUBHYIO HH(POPMALIHIO O
COCTOSIHUU Pa3HbIX YPOBHEHW OKYJIOMOTOPHOW U BECTUOYIIAPHBIX CUCTEM, YTOUHSATh
XapakTep BeCTHUOYIO3pUTEIbHBIX B3aUMOICHCTBUI OCYIIECTBISATH TOMMUYECKYIO
JUArHOCTUKY U IPOTHO3UPOBATH KAYECTBO BBHIOJIHEHUS CIEAIIEH ONepaToOpCKOM
nesitenbHOCTRIO (JI.M. UepHoObuTbcKHi, 1995r.). Pa3zpaboranHasi KOMIbIOTepHAS
nporpamma «OKyJIOCTUM> MO3BOJISIET OCYIIECTBISATh CTUMYIISILIUIO TJ1a30/IBUTaTEIbHBIX
peakuuii 1 OTHOBPEMEHHYIO HU(PPOBYIO 3aMHUCh JIEKTPOOKYJIOIPaMM B TOPU30HTATIBHOM
Y BEPTUKAJIBLHOM OTBEICHUSIX U KOOPJAMHAT JBUKYILIETOCS CTUMYJIUPYIOIIETO
nu3o0paxenus [26].

JI. H. Kopnunosa u coaBT. B 1996 r. ony0MKOBaJId pe3ynbTaThl UCCIEAOBAHMS
CIIOHTAHHBIX U BBI3BAHHBIX BEPTUKAJIBLHOU JIMHEMHOW U CUHYCOUIAIBHON
ONTOKMHETHUYECKOW CTUMYJISIUEN OKYJIOMOTOPHBIX PEAKIIUN B HEMIPOIOJKUTEIbHBIX U
JUIMTETBHBIX KOCMUYECKHX nosieTax. [lokazaHo, 4To aganTaius K HEBECOMOCTH MpHU
XOpolIeM CyObeKTUBHOM CaMOYyBCTBHI U OTCYTCTBUU aHOMAJIbHBIX BEr€TaTUBHBIX
peaKui COMPOBOKAANACH NEPECTPOMKON BO B3aUMOJAEUCTBUUA CEHCOPHBIX CUCTEM.
3aperucTpupoBaHHbIE U3MEHEHUS CIIOHTAHHON OKYJIOMOTOPHOM aKTUBHOCTH
(CHIOHTaHHBIM BEePTHKAJIBHBIA HUCTAIM) M BEPTHKAJILHOTO ONITOKUHETUYECKOTO
HHUCcTarMma (B mapamerpax aMILTUTYAbl U KO3 PHUIIMEHTA YCUICHHUS BEPTUKATBLHOTO
ONTOKMHETHYECKOr0 HUCTarMa) B MEepHo,T HAaYaJIbHOU ajanTanuu K HeBecomoctu [12].
JI. H. KopHuioBa 1 COaBT. 3aHUMAJIUCh ONPEAEIEHUEM BIMSIHUS CHUKEHHOM
MPOINPHUOLIENTUBHOM, TAKTHIILHON U OMOPHOH addepeHTalun Ha BECTUOYISAPHYIO
(GYHKLHMIO U TTOKAa3aTeNH 3PUTEIbHO-MaHYalbHOTO CIEKEHHUS C UCIIOJIb30BaHUEM /-
cyTouHo# «cyxoir» ummepcun (2008r.). IMMepCHOHHBIN KCTIEPUMEHT MOKa3all, 4TOo
peakiys opranu3mMa Ha OIMOPHO-TIPONPUOLENTUBHYIO JENPUBALIMIO 3aBUCUT OT POJIU U
yAEJIBHOTO BKJIaJIa TOr0 WK UHOTO adyPpepeHTHOrO BXoa B (popMUpPOBAHUU
IIPOCTPAHCTBEHHON OpUEHTALIMU. XapaKTep U3MEHEHM [T0Ka3aTeNIeN 3pUTEIIbHO-
MaHYyaJIbHOTO CIEKEHUS U BECTUOYISAPHON QYHKIUU ONPEEseTCs] COUETaHHbIM
BIIMSIHUEM Pa3INYHBIX aQPEepEeHTHBIX CUTHAJIOB M UX COOTHOIIeHUeM [11].

Takum 00pa3oM J0Ka3aHO TECHOE B3aUMOJEHCTBUE aHATIN3aTOPOB COCTABIISIOLINX
eANHYI0 (YHKIMOHAIBHYIO CUCTEMY IPOCTPAHCTBEHHON OpUEHTALUU —
BECTUOYIIIPHOTO, 3pUTENILHOTO, MPONPUOLENITUBHOIO, MHTPOLIENITUBHOTO. [laHHOE
B3aMMOJIEUCTBHE JIETJIO B (DU3UOJIOTMUECKYIO OCHOBY TECTUPOBAHUS ONEPATOPOB
JIBUKYILUXCSI CUCTEM, pa3pabOTKy HOBBIX TECTOB.

J171s1 BBISIBIICHMS] KAYECTBEHHOM XapaKTEPUCTUKHU CTATOKUHETUYECKOW YCTOUYUBOCTH
00BIYHO MPUMEHSIOT P00y PoMOepra u uccieaoBanne MoxXoaku (Xoap0a 1Mo mpsmMoi,
npoda «IMoBOPOT», TECT (PJIIAHTOBOM MOXOJKH, «alararmimuii» tect Mykyna, npoda
oToNMUTOBOM Mmoxoku 1o A.X. MunbkoBckomy). B 80-¢ rojibi MUHYBIIIETO CTONETHS JUIS
po¢eCCUOHATIEHOTO 0TOOPA U AKCIIEPTU3HI MPEITIOKEHBI 00 BEKTUBHBIE METO/IbI
perucTpanuu CTaTOKHHETUYECKON YyCTOMYMBOCTH — cTadbmiiorpadus, kedanorpadus.
Hawubonee noctynHbiM U3 HUX siBisiercs kedanorpadus (A.M. Boxokosa, 1973r., B.T.
bazapos, 1976r., B.I'. bazapos, A.W. Knumenko, 1984r.) — Meton rpaduueckoit
peructpanuu QyHKIMHA paBHOBeCHs [2].

Kedanorpadus no3posnsieT 00beKTUBHO OLIEHUTh (PYHKLIMIO PABHOBECHSI, OJJHAKO B CUITY
psja OpUCYIIMX JAaHHOW METOJMKE HEJJOCTATKOB OHA HE Halllla IOCTATOYHO IIUPOKOTO
pacnpocTpaHeHHs B KIMHUYECKON mpakTuke. OOLUM HEAOCTATKOM Pa3Iu4HbIX
MoauduKanuii kedaaorpapuu ABISETCA TO, YTO MPU ITOM PErUCTPUPYIOTCS
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(aKTHYECKH IBU>KEHHSI TOJIOBBI, SIKOOBI OTPa)KaloIKe NepEMEICHUS BCEro Tena,
OJTHAKO CIIEZyeT UMETh B BH]Y, UTO TOJI0OBA COBEPIIACT IBMKEHUS M OTHOCUTEITHHO
TYJIOBHINA U 3TO UCKA)XaeT UCTUHHYIO KapTUHY KoJjieOaHui Tena. BaXHBIM HETOCTATKOM
kedanmorpadun siBISETCS HU3KAs YyBCTBUTEIBHOCTH MPUMEHSIEMBIX IPUOOPOB, UX
UHEPIIMOHHOCTh M CJIOXHOCTh 00PaOOTKH MOJTyUYEHHBIX KPUBBIX [3].

CrabuioMeTpusi OCHOBaHa Ha APYroM NpHUHIUIE OOBEKTUBU3ALMN HAPYILIEHUN
MOJIJIEpKaHUsS BEPTUKAIBLHOM 103kl — HA PETHCTPAIMH OTKIOHEHUS! MAcChI Tela.
CymiecTByeT cTaTU4ecKasi CTaOMIIOMETpHs, TPU KOTOPOM MCHIBITYEMBbI TOMEIIASTCS Ha
HENOJBMKHYIO MIATPOpPMy U JTUHAMHYECKAs, TPH KOTOPOH miaaTdopma ¢ IOMOIIBI0
CTHEIMATFHOTO MEePEXOHOT0 OJI0OKA COBEpIIAeT KoneOaTeNbHbIe TBUKEHUS HEOOIBIION,
10 20 MM, ammuTyAsl. OAHAKO MPH CTAOMIOMETPUHN YUYUTHIBACTCS JIHIIb OTKIOHEHHE
LIEHTPA MAcChl TeJa, AaHAJIN3 Bceil OMOMEXaHMYECKOM CHUCTEMBbI, yHacTBYIOLIEH B
MOJI/ICpYKaHUHM BEPTUKAIbHOU 1036l HeBo3MOkeH (B.M.Ycaues, /I.E.MoxoB),

(C.A.JIuxaueB u coaBT.) [16, 25]. Jlnsa ycTpaHeHHs 3TOT0 HEIOCTATKA MPEII0XKeHa
YCOBEPIICHCTBOBAaHHAS METOMKA U3YUEHUS O3Bl — KPAHUO-KOPTO-Tpadusi.
CriermanbHOE YCTPONCTBO MO3BOJISIET OIICHUTH B3aUMOPACTIONOKEHUE Pa3TUIHbBIX
JacTei Tena, npu nojaepxkanuu BeptukainbHoi no3sl (K.-®. Knayccen).

Ha stanax pa3BUTHsI aBUAKOCMUYECKOW METUIIMHBI JJIs1 OTIPECIICHUs] yCTOMUYNBOCTH
arrapara CTaTOKOHUN UCI0JIb30BaIUCh ciieayronue meroguku. B.1. Bosiuek BriepBbie
COOOIIMIT O IBOWHOM OTBITE C BpAIllCHHEM, HA3BaHHBIM UM OTOJMTOBOM peaKiuei B
1926 rogny. [IpoOa coueraer pazapakeHHE MONYKPYKHBIX KaHAJOB BpalllEeHUEM U
ammapaTa CTaTOKOHHIA B Pe3yJbTaTe MOCIEAYIOIIEeT0 N3MEHEHUS MTOJI0KEHHS TOJIOBBI
obcnenyemoro. [ns onpenenenus: GyHKIMOHATBHON YCTOMYHUBOCTH K JJTUTEIIHHBIM
npsiMmosinHeHbIM yekopeHusM K. JI. Xwuos (1936) npemioxuin uccieqoBanue Ha
CTHEIMATFHBIX YETHIPEX-IITAHTOBBIX KAUeNsiX, YCTPOCHHBIX TAKUM 00pa3oM, uTo MpH
pacKkauMBaHWH IUIOMIA/IKA, HA KOTOPOU HAXOJIUTCS 00CIIEyeMbIid, TOCTOSTHHO OCTAeTCS
napauieTbHON TOPU30HTY. DTO 00ecIeYnBaeT MPEUMYIIIECTBEHHOE Pa3ApaKeHHE
PEIEeNTOPOB CTATOKOHUHM M CBOJUT JI0 MUHUMYMa pa3pakeHue TOTYKPYKHBIX KaHAJIOB.
OO0 ycToitunBOCTH anmapaTa CTATOKOHHH CYIAT MO0 BPEMEHH MOSBICHUS Y UCIIBITYEMOTO
BECTHOYIIOBETETATUBHBIX PEaKnii — MOOJIETHEHNUS, XOIOAHOTO M0Ta, TOUTHOTHI,
YXYALIEHUS] CAMOYYBCTBHS.

[Tpu oTOOpe TETYNKOB, KOCMOHABTOB PEKOMEH/IYIOT UCIOIB30BaTh TECTHI Ha
NEPEeHOCUMOCTh K yckopeHusim Kopuonuca. Yckopenust Kopruonrca BO3HUKAIOT 9acTO
IpU MOJIETaX HA CaMOJIeTe, B CAyJasiX, KOTJa CaMOJIeT JIETUT C PAaBHOMEPHOH

CKOpPOCTBIO, a JIETYMK COBEPIIACT MPU 3TOM HAKIOHBI TOJIOBHI M TYJIOBHUIIA BIEPE],
Ha3aJ, BIpaBo, BieBo. [lo meroauke M.W. bpsuosa (1965) o6cneayeMoro cuasiiero ¢
3aKpBITBIMU TJ1a3aMu B Kpeciie bapanu u HaknmoHeHHbIM Briepes Ha 90° TynoBuia,
HAYMHAIOT PAaBHOMEPHO Bpalath co ckopocthio 180°/c. B naHHOM MeTOIMKE H3ydaeTcs
MOKa3aTelb, KOTOPBIA XapaKTePU3yeT MOPOT BECTUOYIOCOMATHUECKON peaKinu
orkionenus. A.C. Kucener (1966), ucxos U3 TOro, 4To rojioBa U TYJOBHIIE JCTUYHKA
(kocMOHaBTA) B MOJIETE OTKUHYTHI HAa3a]] K OOBIYHO €My PUXOIUTCS BBITPSIMIISATHCS
C3aJ1 — Hamepe/1, MPEIOKUI CIIOCO0 UCCIIEIOBAHUS BECTUOYIISIPHON YCTOMYNBOCTH
MIPH MTOMOIIN TaK Ha3bIBAEMOTO «IIepeIHero» u «3aaHero» Kopuomnuca. OnbIT COCTOUT B
TOM, YTO 00CJIEIyeMOro ¢ 3alPOKHHYTOW Ha3al rojJoBoi Ha 45° 1 3aKpBITBIMHU TJIa3aMH
Bpaiarot B kpecie bapanu co ckopocthio 180°c, 1. e. 1 060poT 3a 2 cexyH bl Bo
BpeMsl BpallleHHs OH BBITIOJIHAET BpallleHre TOJI0BOH BIepe ] WK Ha3al. B nanHoi
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METO/IMKE U3Y4aeTcsl BpeMsl TIOSIBICHUS BEr€TaTUBHBIX HAPYLIECHUH.

B meTonuke HenpepbiBHOW Kymysisiiinu yckopenuit Kopuonuca (HKYK) C.C.
Mapkapsia u coaBTopoB (1966) ncnbiTyeMoro BpamiarT B Kpeciie co ckopocThio 180°/c
C 3aKpBITHIMHU I1a3aMU MIPU BEPTUKATBHOM MO3UIMH royioBbl. B kKoHIe 5-r0 00opoTa Ha
(oHE paBHOMEPHOTO BpallleHHs 00CIe1yeMblii HAUMHAET BBITIOJIHITH HAKJIOHBI TOJIOBOM
OT MPABOTO K JIEBOMY Ijieuy v oOpaTHO Ha yrou He meHe 30°. Kaxknoe nBukenue
rOJIOBBI OT IJIeYa K IJIevy JJIUTCSA 2 CEKYHAbl U KOHTPOJIUPYETCS CAMUM UCIBITYEMBIM
BO BpeMEHH Npou3zHeceHUs: Hudp «21» n «22». B 1aHHON METOIUKE TaKkKe U3ydaeTcs
BpeMsI MTOSIBJICHUS! BET€TATUBHBIX HAPYILICHUM.

J1J1s1 BBISIBIIEHUSI CEHCOPHBIX PEAKIUI U CKPBITBIX POpM BecTUOYIIOBEreTaTUBHOM
HEYCTOWYMBOCTH UCIOJIb3yeTCS METOAMKA UCCIEOBaHUS BECTUOYIOCEHCOPHOM
YyBCTBUTEJIBHOCTH, B YACTHOCTH, ONPEIETCHUS NIUTIO3UU TPOTUBOBPAILEHHUS B LIEAX
npodeccruoHanbHoro oroopa. O6cneayeMoro ¢ 3aBsi3aHHBIMU TJIa3aMU BPAIlalOT B
kpecie B Teuenue 20 cekyHn co ckopocthio 180°/c. Iocie ocTraHoBKH Kpeciia
OTMEUAIOT M0 CEKYHIOMEPY CO CIOB UCHBITYEMOTO MPOAOJIKUTENBHOCTD UILTIO3UH
MPOTUBOBPALIEHUS U €€ BbIPaKEHHOCTh. [IpogomKUTENIbHOCTD BECTUOYISIPHON
WJUTIO3UU TPOTHUBOBPALLEHUSI MOXKET OTMEYATh M CaM UCIBITYEMBIH IMyTEM Ha)XaTusl Ha
BMOHTHUPOBAHHYIO B KPECJIO KHOIKY 3JIE€KTPOCUETYNKA BPEMEHHU, COEAMHEHHOIO C
yepHIIbHO-THmymumM npudopom (C.C. Mapkapsia 1971 r). s pacrio3HaBaHus
CKPBITBIX (POPM BeCTUOYIISIPHON HEYCTOMYMBOCTH MCIOIB30BAJICS METOA
OJIHOBPEMEHHOT0 KOMOMHUPOBAHHOIO pa3/ipakeHUs] aMITyJIIPHBIX PELENTOPOB U
CTaTOKOHMI BECTHOYJISIPHOIO armapaTa Wik IBOMHOTO BpalleHHs] UCIIBITYEMOTO Ha
nenrpudyre (B.I' bazapos 1964 r, K.JI. Xunos 1969 r). B nanHoit MeToquke u3ydaercs
BECTUOYJIOBEr€TaTUBHASL PEAKTUBHOCTD UCTIBITYEMOTO.

B aBHanmoHHON 1 KOCMUYECKOU MEIUIIMHE UCIIOIb3YETCSI HEKOTOPBIE
AKCIIEPUMEHTAIbHBIE MPOOBI, OJTHON U3 HUX SBISETCS IEKTPOCTUM YIISIIIUS
BecTuOysipHoro ananusaropa (11.C.Heuaes, 1938; M.JI.EmenbsHoB u coasrt., 1962;
K.JI. Xunos, 1969). ITo muenuto C.H. XeunnamBuiu u coaBropoB (1984),
MPEUMYILECTBA FNEKTPOCTUMYJISIIMU BECTUOYIIIPHOTO aHAIM3ATOPa, [0 CPABHEHUIO C
BpAIIATEIbHOW U KAJTOPUYECKOW CTUMYJISILIUEN, 3aKIF0YAETCS B BO3MOKHOCTH
MTHOBEHHOT'O ¥ TOYHO J03WPOBAHHOIO BO3ICUCTBUS HA BECTHOYIApHYIO adPepeHTHYIO
MMITYJIbCALIMIO BHE MPSIMOM 3aBUCUMOCTHU OT €€ U3MEHEHU, 00YCIOBIEHHBIX BIUSHUEM
aJIeKBATHBIX pa3/IpaXUTeNIel, YTO UMEET OOJIbIIIOE 3HAUCHHE JIJISl UCCIIE0BAHMS
BECTUOYIIAPHON (PYHKIIMU B KOCMUYECKOM TOJIETE.

[Ipu pacrio3zHaBaHUU CKPBITBIX (POPM BeCTUOYISIPHON HEYCTOMYUBOCTH, TPEOYIOIINM
CHeuaibHOr0 000PYI0BAHMS, UCIOIB3YETCA METO OJJHOBPEMEHHOTO
KOMOMHHUPOBAHHOTO pa3/Ipa)K€HUs! aMITyJISIPHBIX PELENTOPOB U CTATOKOHUI
BECTUOYJIIPHOTO annapaTa Win JBOMHOr0 BpallleHUs UCTBITYEMOro Ha LIEHTpUudyre —
JBUL] (B. I'. bazapos, 1964; K. JI. Xunos, 1969).

OO6cnenoBanue MPOBOJUTCS HA UEHTPUPYTe, KOTOpas MPEACTaBIsIET COO0M KPYIIIyto
TOPU30HTANBHYIO TIATHOPMY TUAMETPOM S M, IPUBOJAUMYIO B IBHIKEHUE
anekTpoMoTopoM. Ha paccrosinum 2 M oT neHTpa miaThopMbl YKPEIUISIOT
Bpamatonieecs kpecio bapanu. B koHiie 3-if MUHYTBI pABHOMEPHOI'O BpallleHUS
HeHTpUPyru 00caeyeMoro noABEPraoT AOMOJIHUTETLHOMY BPAILEHUIO B Kpeciie
bapanu. [Tocne npekpalieHus BpalleHus OLEHUBAIOT CTENEHb BECTUOYIOBEr€TaTUBHBIX
peakuuid. IBULI, coznaer ycnoBust 61M3KHe K €CTECTBEHHOMY YKaUYMBAHHUIO U

8



MPEACTABIIAECT UHTEPEC IPU BpaueOHO-IETHOM IKCIIEPTU3E CKPBITHIX (POopM
BECTUOYJIOBEr€TaTUBHON HEYCTOMYMBOCTH.

Merton, npeaHa3HaYEHHBIN I UCCIIEI0BAHUS IIOPOrOBbIX 3HAYEHUN CEHCOPHOMN U
HUCTarMEHHOM peaklny, a Takxke pedIeKcoB BECTUOYIIIPHOIO aHAJIU3aTopa Ha
MOCJIEYIOIIME PAaBHOMEPHO BO3PACTAIONINE HAAIOPOTrOBbIE CTUMYJIbI, Ha3BaH
KynyJiomeTpueil. s mpous3BoacTBa KynyJIOMETPUU HEOOXOANUMO
ANEKTPOBpALIAOUIEECs KPECIO ¢ JOCTATOYHBIM JIMANa30HOM YIIOBBIX ckopocTeld — ot 0
10 90 — 1200/c. O6c¢neayeMoro ¢ 3aKpbITBIMHE IJIa3aMH BPAIAIOT ¢ HaYaJIbHBIM
yckopenueM 0,50/c2 10 mocTmkeHus 3aJaHHOHN MMOCTOSTHHON CKOPOCTH, PABHOMEPHOE
Bpanienue niautcsa 20 — 40 ¢, 3aTeM Kpeciao OCTaHaBIMBAIOT, ONPEASISIOT BO3ZHUKIIO JIN
YyBCTBO MPOTUBOBpalleHus. MccneqoBanue NOBTOPSIOT MMOCIe 3 MUHYTHOTO MEPEPHIBa,
CKOpOCTh yBennuuBaroT. [IpoOy BeimonHs0T 0T 3 10 10 pa3. Pe3ynbraThl 3anUCHIBAIOT B
Buje rpaduka. BHenpeHue MeToia B KIIMHUKE OIPaHUYEHHO HEOOXOJUMOCTHIO
MPUOOPETEHHSI JOPOTOCTOAIIETO FIEKTPOBPALLIAIOIIETOCS KPecia ¢ JOCTATOYHBIM
IMana3oHOM (PMKCHUPOBAHHBIX YTJIOBBIX CKOPOCTEH, OOJIBIIMMU 3aTpaTaMy BPEMEHHU Ha
UCCJIeI0BAHNE, BBEICHUEM B IITAT HHKEHEPHO-TEXHUUECKUX PAOOTHUKOB JJIs
00CITy)KUBaHUS anmapatypsl [2].

Takum 00pa3oM, Bce MpeIoKEHHBIE TECTh OCHOBAHbI Ha IByX OCHOBHBIX MPUHLUIIAX:
- MaKCUMaJbHOE pa3pakeHHe BECTUOYISIPHOrO — OTOJIMTOBOIO UM KYNYJIIPHOTO —
pPELEnTOPHOTO anmnapara;

- y4€T OTBETHBIX BECTUOYJIO-CEHCOPHBIX U BECTHOYII0-BEr€TaTUBHBIX PEAKIIMM, KOTOPhIE
MaKCUMaJIbHO 3aTPYIHSIOT paboTy onepaTopa ABMXKYILIMXCS cucTeM. Bectuodyio-
MOTOpPHBIE PEAKIIMHM YUYUTHIBAIOTCS B MEHbILIEH cTeneHu. [lo-cymecTBy, olueHnBaeTcs
«BECTHOYISIPHAS» BBIHOCIMBOCTb UCIIBITYEMOTO.

Tem He MeHee TPU MPOBEACHUU JIETHOM SKCIEPTU3BI PErUCTpaIvs OKYyJIoTrpaduieckoit
pEaKLU TaK K€ MPEJCTABIIACT 3HAUCHHE.

B Hacrosiiee Bpemsi CyIIeCcTBYET iBa OCHOBHBIX METOJa OKYyJIOrpaduu:
ANIeKTpoHUCcTarMorpadus U BUJI€OHUCTAarMorpagusi.

OnekTpooHuctarmorpadus OCylecTBIsEeT rpapUUecKyro 3auch HUCTarMa,
ABJIAIOIIETOCsl OTHOM U3 HauboJiee LIEHHBIX B IMaTHOCTUYECKOM OTHOILIEHUU PEAKIIUEH.
OH HeceT B cebe cBefieHUs 0 (PYHKIIMOHAIBLHOM COCTOSIHUM YIIIHOTO JaOMPUHTA,
ONTOMOTOPHOM CHUCTEMBI U HEKOTOPBIX BaXKHEHIIMX 00pa30BaHUI LIEHTPATbHOM
HepBHOU cucteMbl (A.E. Kypamsuiu, B.W. Babwusk, 1970r.) [13].
OnexTpoHucTarMorpadus mo3BOJIIET U3YyYNUTh JUHAMUKY BECTUOYIIIPHBIX PACCTPONUCTB
IPU NPOJAOHKUTENIHOM JIETHOM paboTe, U3yYUTh KOMIIEHCATOPHBIE BO3MOKHOCTHU
BECTUOYJIIPHOTO anmnapara, peluTb BONPOC HEOOXOIUMOCTH IPUMEHEHUS U

3 PeKTUBHOCTH HEeCTIEU(UUECKUX U CTIEUPUIECKUX METOJIOB BOCCTAHOBJICHUS
BECTUOYIIAPHON QYyHKUMHU. DT METOAMKA 3aBOEBBIBAET BCE OOMIBIIYIO U OOJIBLIYIO
NOMYJSIPHOCTh CPEAU Bpauel-IKcrepToB. boiee HOBBIM U COBEPILIEHHBIM METOJIOM
perucTpanuu HUCTarma siBjasieTcsi BugeoHucrtarmorpadusi. Metos oTiinyaeTcsi BICOKOM
TOYHOCTBIO, SKOHOMUEN BPEMEHU ISl HCCIIEZI0BaTeNsA, OTCYTCTBUEM apTe(aKTOB MpU
peructpanuu. [lanmeHT HajieBaeT Ha rOJIOBY MacKy, B KOTOPYIO BCTPOEHBI JIBE
crenuaibHble Jerkue nHppakpacHble BUaeokamepsl. Kamepsl GUKCUpYIOT Mebyaiiiime
JIBUKEHUS TJ1a3 U MEepealoT X Ha BUACOMOHUTOPHI C MOCIEAYIOIUM KOMIbIOTEPHBIM
oOcueToM. Bpamaroieecs kpecio o0ecnednuBaeT J03UPOBaHHYIO Harpy3Ky, MapaMeTphl
KOTOpOM 3aJ1al0TCs HCCIEe0BATEeNIEM B 3aBUCUMOCTHU OT MOCTaBJIECHHBIX
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JUArHOCTUYECKUX 3a1a4 [5].

Oxynorpadus mo3BOJISIET PETUCTPUPOBATH OTBETHYIO PEAKLIMIO Ha BECTHOYIISIPHOE,
OKYJIOMOTOPHOE, LIEPBUKO-OKYJIOMOTOPHOE BO30YXKIEHHUE, OLICHUBATH €€
KOJIMYECTBEHHO U XPaHUTh MHPOPMALIMIO B CIIEHUATIBHBIX 0a3ax, YTO MO3BOJISET
OCYIIECTBIISITh JMHAMUYECKOE HAOIIOJEHUE 32 UCTIBITYEMbIM.

BosnelicTBre JIMHENHBIX, YIVIOBBIX U KOPHOIUCOBBIX YCKOPEHUN IIPU BBIIIOJTHEHUU
TaKUX MUIOTAXKHBIX (QUTYp, KaK IEPEBOPOT, OOUKA, BBOJ U BHIBOJ U3 MUKUPOBAHHUS,
BUPaX, METIS MOXKET CIIOCOOCTBOBATH PAa3BUTHIO UIUTIO3UI MPOCTPAHCTBEHHOTO
ITOJIO’KEHHSI, BBI3bIBATh HAPYILIEHHE KOOPANHALIMYN ABUKEHNUN B NIOJIETE U BO3AYIIHYIO
0one3Hb. B HacTosimiee Bpemsi BeCTUOYIIApHbIE HAPYLIEHUS 3a4acCTyI0 CTAaHOBSITCS
OUYEBUIHBIMHU BO BpPEMsI IIEPBBIX MOJETOB MOJIOABIX aBUATOPOB. U Ha 3TOT (hakT
NEepPBBIMU 00PAILIalOT CBOE BHUMaHUE UHCTpYKTOpa. OHM K€ B psiJe CiydaeB U
MHULMUPYIOT HAPaBJIEHUE TAKUX JETYUKOB Ha BPau€OHO-TIETHYIO0 KOMHUCCHIO.
Pa3paboTka u BHEpEHHE COBPEMEHHBIX, a TAK)KE HIUPOKOE UCIIOJIL30BAHUE PaHee
M3BECTHBIX METOJIOB UCCJIE0BAHMS BECTUOYIISIPHOTO anmapara sBJIsSeTCs aKTyaJlbHON
3aauelt u g 6oJiee KaueCTBEHHOI0 0TOOpa aOUTYPUEHTOB, MOCTYNAIOIINX Ha JETHBIE
(bakynbTeThl, U 111 o0ecnedeHus: 6e30MacHOCTH moJyieToB. OHOM U3 TaKUX pa3paboTOK
ABJIAETCS MPOBeAeHUE QYHKIMOHAIBHBIX HAIPY30YHBIX TECTOB C
aNieKTpoHHcTarMorpaduueckoit perucrparueii (Jluxauer C.A., Mapbenko W.I1.) [15].
be3ycinoBHO, HEOOXOUMO MPOBECTU OLIEHKY JABYM Pa3JIMYHBIM MOJX0JaM B SKCIIEPTU3E
— ¢ MAKCUMAJIbHOW CTUMYJIALIUEN U MUHUMAJIbHOU CTUMYJISALIUEH.
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