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[IpaBa Ha [AaHHYIO KHUTY TpPUHAAJIEKAT aBTOPY M 3alMIICHBI B
COOTBETCTBHHM C 3aKOHOM P® «OO0 aBTOPCKOM IMpaBe M CMEXHBIX IpaBax».
Hukakas 9acTh TaHHOW KHUTH HE MOXET OBITh BOCIIPOM3BEACHA B KaKOW OBbI TO
HU ObUIO (opMe W KaKUMH Obl TO HU OBLIO CpeacTBaMHu 0€3 IMHUCbMEHHOTO

paspCcuiCHus BJIaacCiibla aBTOPCKUX IIPaB.



BBenenue

JlanHass paboTa sABIAETCS MEPBOM MOHOrpaguen, MNOCBSILIEHHON
TEXHOJIOTUH BUOPOM300pPKEHHUs] W HCCICJOBAHUIO BUOPOM300pAKCHUS
yenoBeka. COBpEeMEHHBbIE HAayyHbIE JIOCTHIKEHHMs B Pa3IMYHBIX 00JIacTsIX
CBSA3aHbl C AHAJIU30M MHKPOMHpPA, KOTOPBIA MO3BOJISIET ONpPEAENATh oOIue
dbyHIaMEeHTaJIbHbIE 3aKOHOMEPHOCTH, CIIpaBe/UIMBbIE, B TOM YHUCIE U A
MakpoMupa. TexHoJoruss BUOPOM300paKEHUS ~ HM3MEPAECT M aHAJU3UPYET
MUKPOJBUKEHUS YEIIOBEKA, €€ MOKHO Ha3BaTh HAHOIICUXOJOTHUEH, TaK KaK OHA
MO3BOJISIET PETUCTPUPOBATH CMEIIIEHUE IIEHTPA TSKECTH YEIOBEKA C TOUHOCTHIO
710 HECKOJIbKMX HaHOMETPOB M HUCCIEA0BAaTh MOBEICHUE U COCTOSIHUE YEJIOBEKA
AQHAJIOTUYHO KJIACCUYECKOM TICUXOJIOTHH.

TexHuueckas 3ajadya onpenesaeHus: NCUX0(pU3n0IOrHUeCKOro COCTOSTHUS
YeJloBeKa OTHOCUTCS K OHOMETpHUH. buomerpuss oObeauHsieT (QU3HKY,
MaTEMaTUKY, MEIUIIMHY U TICUXOJIOTHIO JUIsl U3MEPEHUsT OMOJIOTMYECKUX W/HIIN
MOBEJICHYECKUX XapaKTEPUCTUK YeOBEKa C IEJIbI0 UJICHTU(UKAIIMN JIMYHOCTU
Y TICUXO0()H3HUOIOTHUECKOTO COCTOSTHUS YEIIOBEKA.

B nocnennee BpeMs GmomeTpus craja IIMPOKO W3BECTHA, MPEKIE BCETO,
Omaromapsi pa3BUBAIOIIUMCS TEXHOJOTHUAM UACHTU(PUKANNKN JHUYHOCTH U
omomerpudyeckuM  macnoptaM. OJHaKO  TEXHOJOTHH  OHOMETPHYECKOU
UACHTU(UKAIIMY 3apOJMIINCh 3a/10Jr0 /10 BO3HUKHOBEHHMSI YEJIOBEUECTBA, TaK
KaK CHOCOOHOCTM Yy3HaBaTh WM WACHTU(DUIIMPOBATH KaK OOBEKT, TaK H
COCTOSIHUE, TTPUCYIIU U HEOOXOIUMBI JTFOOBIM OHMOJIOTMYECKUM BUIAM.

bonee Toro, c TOYKM 3peHUS] DBOJIOIMOHHOW TeopuH, JHOOOH
OMONOTUYECKU BHJI, HECTIOCOOHBIM pPACMO3HABaTh TMCUXO(DHU3UOIOTHUECKOE
COCTOSIHUE JPYTroil 0coOu TaHHOTO BU/A, OOPEUYEH Ha BHIMUPAHUE.

C npyroil CTOpPOHBI, TEXHOJOTUS BUOPOU300paKeHUS] — 3TO aOCOIIOTHO
COBpPEMEHHAsl TEXHOJIOTHs, €€ TEeXHWYEeCKas pealn3alusi cTaja BO3MOXXHOU

TOJBKO B 21 BEKE BCIEICTBUE PA3BUTHS COBPEMEHHON KOMIIBIOTEPHOU TEXHUKH



U DJIEKTpOHUKH. [Ipm 3TOM BCA TEXHHYECKass MOIb COBPEMEHHOM HayKH
OOBSICHSIET TOJBKO YacTh TallH M 3aKOHOB, KOTOPBIE OIPENEISAIOT MOBEACHHE
KUBBIX CYIIECTB, a CYUIECTBYIOUIME B JAHHOE BPEMsI TEXHOJIOTMH MOJYyYEHUS
uH(popManmoHHOro u300paxkeHus dyenoseka (Y3U, SAMP, OO0I' u nppyrue)
OTOOpPaXKaIOT U3BECTHBIC (PU3NYECKHE CBOWMCTBA OO0BEKTa. ABTOpP CUHMTAET, YTO
BUOpoU300pakeHUE — ATO HOBOE (PU3MYECKOe H300pakeHue, MHGHOPMATUBHO
oToOpaxaroliee ncuxo(u3noIOrHYecKre mapaMeTphbl 4eJoBeKa, U MpuUrianaer
yuTaTeNs CAeNaTh COBMECTHBIM IIar BHepe] Ha IyTH HCCIEIOBaHUS 3TOTO
SIBJICHHUSL.

Ora KHUTA MOXET ObITh MHTEPECHAa CHEIUAINCTaM B  00JacTH
MICUXOJIOTUH, TCUXO(PU3HOJIOTUH, OUOMETPHUM M MEIULUHBI, a TaKKe
uccienoBaresnsaM, padoTtaromuM ¢ cucteMoil Vibralmage.

Monorpaduss  MOABOAUT  MPOMEXKYTOUHBIA  WUTOI  MHOTOJIETHUX
ouomerpuyeckuit pazpadorox Muoronpodunsroro Ipennpusitusa «3JICUCy u
paboT MO BBHIMOJHEHUIO TOCYJAPCTBEHHOTO KOHTpakTa OoT 23 wutons 2005 r.
Ne 02.435.11.6002 B pamkax QenepaibHOM 1EJIEBOM HAYYHO-TEXHUYECKOM
nporpammsel «VccnenoBanus U pa3pabOTKU MO MPUOPUTETHBIM HANpPABICHHUSIM
Hayku U TexHukm» Ha 2002 — 2006 rr. mo HNPUOPUTETHOMY HAIPABICHHUIO
«bezonacHocTh 1 mpotuBoaeiicTBue Teppopusmy» (III ouepens), Jlor Ne 1. BT
— 13.2/003, «Co3gaHue CHCTEMBI JUCTAHIIMOHHOTO OECKOHTAKTHOT'O
CKaHUpPOBAaHUS U UJACHTU(UKAIMU TCUXO(DU3UOIOIrMUECKOTO  COCTOSHUS
YeJI0BEKay.

ABTOp BBIpaXKaeT OTrpPOMHYI0 OrnarogapHocTs TaThsine JluaeHko -
OCHOBHOM CYINEpPMOJIENIM TPUBENCHHBIX BHOPOU300paKEHUN U PENAKTOPY
JAaHHOW KHHTH, a TaKkKe BCEMY KOJJICKTUBY OJICHC, paloTaloleMy Haj
pPa3BUTHEM JIaHHOM TEXHOJOTUH, MPEXKIE BCErO0 COABTOPY TEXHOJIOIMH
Anexkcanapy Ilramy, gupekropy «Oacuc» Jlrogmune PomanHoBOW U

IIporpaMMHCTy Baneputo AKUMOBY.



OtnenpHoe Oonbiioe cmacubo Anekcanapy Kammpuny wu  Hukn
Kinunnepy 3a CymiecTBEHHYHO TMOMOLIb M MOAJEPKKY B IPOJABUKEHUU
TEXHOJIOTUH BUOpOM300pakeHusi. MHOro Mosie3HOro s MOYepnHyJl OT OOIIEeHMS,
KPUTUYECKUX 3aMedaHuid U KHUr npo¢. PeBonpna MBanoBuua IlonoHHMKOBa,
€ro KOHIIeNIHs 00Iei Teopun MHPOpMalUU OKa3aja CyHIECTBEHHOE BIIUSHUE
Ha JaHHylo paboty. Crmacu6o npod. I'eopruto ['manppimey u JIu66y Tumcy 3a
PACKpBITHE BO3MOXKHOCTH 00BbsICHEHHS d(PdekTa BUOpon300pakeHsI Ha OCHOBE
XUMUU W TEePMOJAMHAMHUKU. Takxke Xouy mooOmaromaputh A.M.H. Huxomnas
HukonaeBnua Huxkonaenko, JI.M.H. Austekcanapa HukonaeBnua
[IlenmoBanpHuKOBa, 1.0.H. Muxaumna HwukonmaeBmua IlumepormmmHa  3a
MIPOBEJICHHBIE MHTEPECHBIE SKCIEPUMEHTHl MO CPABHUTEIBHBIM HCHBITAHUSIM
texHonoruu D3I wu  BuOpoumszoOpaxkenus, a Takke A.0.H. Hrops

AJ'IGKC&HI[pOBI/IIIa }KypaBHHa 3a UCCIICOOBaHU BI/I6p01/I306pa}KCHI/IH KHUBOTHBIX.



1. IlIcuxo¢u3uo/iorus 1 IMOUUM

[loBeneHne 4YenoBeKa M €ro 3MOLMHM BCETrAa HWHTEPECOBAIM YUYECHBIX.
Cuuraercs, yto kuura Yapasia lapBuHa «O BbIpa)K€HUU 3MOILIMI y YEJIOBEKA U
AKUBOTHBIX» [ 1], BnepBbie nu3ganHas B 1872 romy, mosouia HA4aJIO0 HAYYHOMY
M3YUYCHHUIO MHUpPa YeJIOBEYEeCKUX sMoluil. OpHako paboTa BEIUKOTO PYCCKOIo
¢usnonora NBana Muxainosuua CeuenoBa «Pediiekchl rooBHOTO Mo3ray [2]
Obuia omyOiukoBaHa emé paHee, B 1863 roay, W pealbHO OTKphbUIA 3Py
oObekTUBHOM Ticuxodu3nonoruu. OCHOBHOW Te3UC JaHHOW pabOThl — «BCE
BHEIITHUE TIPOSIBICHHUS] MO3TOBOW JIEATETLHOCTH MOTYT OBITh CBEJCHBI Ha
MBIIIEYHOE JABUKEHUE» — OCTAETCSI A0OCOJIFOTHO aKTYaJIbHBIM M Ha CETOAHSIITHUN
neHb. bonee Toro, 0OBEKTUBHOCTH ATOTO TE3WCA MOXKET OBITh B TMOJIHOH Mepe
OCO3HAaHa JHIIb celyac, KOrja MOSBUJIACh TEXHOJIOTUS BUOPOM300paKeHUs,
MO3BOJISIFOIIAS C MOMOILBI0 TEXHUYECKUX CPEJICTB MPOBOJUTH KOJIUUYECTBEHHBIN
Y KQYECTBEHHBIN aHAJIN3 MENbYANIINX MBIIICUYHBIX JIBUKEHUN U MEPEMENICHUN.
OcHoBarenb aHAIMTHYECKON mncuxosniorun 3. Dpeil Takxke YTBEpKIal O
CYIIECTBOBAHMHM HEPa3phIBHOM CBS3W MEXAY TICUXUKOH, (QU3HOIOTHEH U
SHEPreTUKON 4YesioBeKa [3], XOTd MEXaHU3M 3TOW CBSI3M HE OIPEJICNICH JI0 CUX
MOp M CYIIECTBYET MHOXECTBO PAa3JIMYHBIX MOAXOJ0B M TEOPUUA MO €ro
onpenesieHnto. [TONBITKM KOJWYECTBEHHOTO aHalv3a JABUKCHHI YelloBeKa st
aHaJIN3a €ro SMOLMOHAIBLHOIO COCTOSHUS MPEANPUHUMAIINCEH U panee. OIuH U3
HauOoJiee U3BECTHBIX CHEIUAIMCTOB B HUCCIEJOBAHUM AarpecCUBHOCTH B
XX Beke Konpan JlopeHi yTBepxkzaan, 4TO CYILIECTBYET HEpa3pbIBHAsl CBS3b
MEX]ly JIBUTATEIbHOM aKTUBHOCTHIO >KUBOTHBIX W YpPOBHEM arpeccuu [4], a
Opasmibckuii  micuxonior Mupa-u-Jlonec NpenIokKUI peaTbHYI0 METOIUKY
MUOKWHETUYECKON TUArHOCTHKH, TIOMYUUBIIIYIO HAaUOOJBIIEE paclpoCTpaHEHUE
B 00IIIel M KIMHUYECKOM IMCUXO0JIOTHH, a TAaK)Ke B TICUXOJIOTHH JUYHOCTH [5]. K

COXaJICHUIO, MCTOJHUKA MHOKMHETHYECKON AUAarHOCTHUKHU TPYAOCMKa,



HEAaBTOMATHU3WpPOBaHA M TpeOyeT pydHOM O0OpabOTKM pe3yJabTaTOB, dYTO
CYIIECTBEHHO OTPAaHUYUBAET €€ IPUMEHECHHUE.

B mnHacTtosimiee BpeMsi TPOBOAMUTCS OOJIBIIOE KOJUYECTBO PA3TUUYHBIX
Mcux0(U3NONIOTHYECKUX HCCIEOBAHUM C IEJIbI0 ONPENENIUTh MapaMeTphl U
METOJIUKH, MH(DOPMATUBHO XapaKTEPHU3YIOLIUE COCTOSHUE uernoBeka [6, 7], B
TOM 4YHCJI€ TI0 JBW)XEHUAM TIJa3 U rojoBel [8]. JlocTratouHo moOapOOHO
CUCTEMATU3UPOBAHHBIC 3HAHUSI OCHOBBI CEHCOPHOW (DU3MOJIOTHH HM3JI0KEHBI B
kjaccudyeckoil MoHorpaduu I'. Tamapa [9], ¢ 0coObIM BbIENIEHHEM BOMpOCa
TOPMOXKEHUSI B CECHCOPHBIX CUCTEMAX U HEUPO(U3UOJIOTUH.

Nudopmarmonnas Tteopus smorui akagemuka [1.B.CumonoBa [10]
HEpa3phIBHO CBSI3aHA C CHCTEMHBIM MOJx0ja0M [laBioBa K M3y4EHHUIO BBICIICH
HEPBHOM (MICUXUYECKOI) AEATEILHOCTH, MPOAYKTUBHA IJI aHAJIN3a MICUXOJIOTUU
AMOIIMI U U3YUYEHUS MO3TOBBIX MEXaHU3MOB PEAKIMI YeJOBEKa U KMBOTHBIX U
npejyiaraer olnme moAXoAbl W (GOpMYJIBI JJISI KOJMYECTBEHHOIO pacuera
OMOLUU.

O6mas Teopus uHbopmanuu npodeccopa P. U. [lononnukonsa [11, 12]
paccMaTpUBaeT U3MEpPEHUE TICUXO(DU3NOIOTHUECKIX MTapaMEeTPOB YEIOBEKa KaK
TUTIUYHYI0 OMOMETPUYECKYIO 3a7ady TPEThEro TMOKOJeHWs, a JIo0oi
OMoNOornyeckuii OOBEKT KakK CIOXHEHIIYI0 CHUCTEMYy IpuemMa U 00paboTKu
uH(pOopManuu.

Uepapxuueckass tepmoaunamuka mnpodeccopa I.II. I'maapimeBa [13] u
yenoBedeckass TepmoauHamuka (Human Thermodynamics) JI. Tumca [14]
UCCIIEAYIOT U aHAM3UPYIOT COCTOSIHUE OOBEKTOB B COCTOSTHUU PAaBHOBECHS, B
TOM YHCJIE YeJIOBEKa, C MOMOIIbIO OCHOBHBIX (PM3MUYECKUX 3aKOHOB - MIEPBOTO U
BTOPOTO 3aKOHA TEPMOANHAMHUKHU.

[Ipennaraemasi YWTATENIO TEXHOJOTHUS BUOPOM300paKEHUS BBISBIISICT
CYIIECTBYIOIIEE  MCUXO-(U3UYECKOE SIBJICHWE, B TOW WM HHOW CTENECHU
OTpakaroliee MepeurcIeHHbIE HayUYHbIE TEOPUH, NTepepadOTaHHbIE aBTOPOM JIJIsI

CO31aHusA pa60Ta10mero BapuaHTa CUCTCMbI TUCTAHIIMOHHOTO OCCKOHTAKTHOT'O
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CKaHUPOBAaHUA U HHCHTH@HK&HHH HCHXO@HBHOHOFHQ@CKOFO COCTOAHUA

YCJIOBCKA.
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2. Buabl n3o0pakeHus

Jis Toro 4YTOOBI OTBETHTH HA BOMPOC, YTO TIPEACTABIAECT COOOM
BUOpoU300pakeHUe, OMpeNeanM, dYTo Takoe uzo0paxenue. CyImiecTByer
MHOXECTBO pa3IMYHBIX ONpeAeIeHUH TepMUHA HU300pakeHHe, Hampumep,
n300pakeHne — 3TO TO, Kak Mbl BUIUM Mmup. Hamboree oOuiee ompeneneHue

n300pakeHus CIeaylomee: H300paKeHHE — AOTO BHU3YyaJbHOE OTOOpa)KeHHE

nauHbIxX ( http://en.wikipedia.org/wiki/Image ). I{BeTHOE n300pakeHuEe, KOTOPOE
MBI BUJIM, 3aBUCUT HE TOJIKO OT CBOMCTB OOBEKTa, HO TMPEACTABIAECT COOOM
CyOBEKTUBHYIO (PYHKIMIO HAIIEro CO3HaHUs, MpeoOpasyroliero (unyeckue
YaCTHUIIbI B 3puUTeNIbHBIE 00pa3bl. I3BECTHO, UTO IBETOBOE 3PEHUE MTUI] PA3BUTO
Jaydiie, 4eM y uernoBeka [15], a OONBIIMHCTBO MIIEKONUTAIOIIUX YTPATHIN
OOJIBIIYI0O YacTh IIBETOBOTO BOCHPHUATHS B TEPHOJE HBOJIOIUHU, KOTJa Beld
MPEUMYIIECTBEHHO HOYHOW 00pa3 >KWU3HU, T.€. BOCIPUHUMAEMOE KUBBIM
00BEKTOM M300pakeHne Bceraa cyorekTuBHO. C apyroil CTOPOHBI, MPUBBIYHOE
JUTSL HAC ONTHYECKOE U300paKEHNE XapaKTepU3yEeTCsl CBOMCTBAMU OTPAKEHHOTO
OT MPEIMETOB CBETa, T.€. y C€aMOro OOBIYHOTO MpeAMETa MOXKET ObITh
OecurCIeHHOEe KOJIMYECTBO BUAMMBIX TJIa30M H300paKEHUU, €CITU H3MEHSTh
CHEKTpaJbHBIA COCTaB TNajarouiero Ha mnpenMer cBera. (CrenoBaTelNbHO,
oObI4HOE 1BeTHOE H300paxkeHue (Puc. 1) 3aBUCHUT OT ONTHYECKUX CBOMCTB

mpeameTa, CBOMCTB Iagaromero Ha HEro CBCTa U CBOMCTB @OTOHpHGMHHKa.

Puc.1 Obviunoe uzobpasicenue


http://en.wikipedia.org/wiki/Image
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Puc.3 Penmeenosckoe uzobpasicenue

MoskeT mu n300pakeHne mpeaMeTa He 3aBHUCETh OT TOTO, KaKOW CBET Ha
Hero manmaer? Jla, MoxkeT, Hampumep, €CIU OTO TEPMOU300paKEHHUE.
TepmounzoOpakenue (Puc. 2) onpenensieTcss TeMrepaTypoi npeamera, HO, s
TOTO 4YTOOBI €r0  yBUJACTh, HYXKHBI CICIHAIbHBIC TEIJIOBU3UOHHBIC
doTtonpueMHuku. Takod  TEMJIOBU3MOHHBIN  (HOTOMPUEMHHK MPUHUMAET
TEIJIOBU3UOHHOE HM3TyYEHHE CaMOT0 OOBEKTa W MpeoOpa3yeT ero B BUIUMBIM
CBET MO ompeaeneHHOMY anroputMmy. CremoBaTenbHO, paclpeneieHne
(¢u3NYeCKMX CBOMCTB OOBEKTa B MPOCTPAHCTBE TMEpPENaeTCs C TMOMOIIbIO
MEPBUYHBIX HM300paKEHUH, 3aBHCSIIUX OT OMNPEACICHHBIX (U3HYCCKUX
napamMeTpoB WJIM TPOLECCOB. AHAJIOTMYHO TEIUIOBOMY H300paKEHHUIO,
peHTreHoBckoe n3odpaxenue (Puc. 3) otobpaxkaer ¢Gu3ndecKyr HHPOpMAITUIO

O MPO3PAYHOCTH OOBEKTA JIJIS1 PEHTIC€HOBCKUX JIyUEH.
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MoxHO mpuBeCTH OOJBIIOE KOJIUYECTBO MPUMEPOB TMepeladyd Wiu
KOJUPOBAaHUS H300pa)KeHUs, KOTJIa MbI Jaxe He 3aJyMbIBaeMcs, Kak
MPOUCXOJIUT PACKOAUPOBAHUE M YTO TPEACTABIsACT COOOM HCXOIHOE
n3o0paxkenne. Hanpumep, n3o0paxeHue KapThl MECTHOCTU KOJIUPYET BBICOTY
00BEKTa C TOMOIIBIO I[BETA, a JAHHBIM TEKCT KOAUPYET OYKBBI M CJIOBA C
MIOMOIIIBIO0 3HAKOB. Bce mpuBeIeHHBIE BBIIIE MPUMEPHI OTPAXKAIOT CTATHUYECKUE
(T.e. MOCTOSIHHBIE BO BPEMEHHN ) CBOKCTBA ITPEAMETOB.

A ecnu mompoOOBaTh OMPENETUTh H300pAKEHHE, XapaKTepHU3yIolee
JBUKEHUE TIPEAMETa, KaK MOKHO 3TO caenath? Bce 3HAIOT, 4TO 1l OOBIYHOMN
dbororpaduu ABMKEHHE M M300pakeHHWE — ATO BElIM HecoBMecTUMbIe. Eciam
MpeaMeT JIBUTAETCs, TO €ro HM300paKeHUE TMOIYUYUTCS CMa3aHHBIM WA HE
noixyuutcss BooOie. Ho Beab CKOPOCTh ABMIKEHHSI — 3TO TaKO€ K€ CBOMCTBO
npenMera, Kak M TeMmIepaTrypa, 3HAuuT, MOXHO CO3JaThb H300pakeHHe,
O0TOOpaXkarolllee CKOPOCTh JBMKEHUS OOBEKTa, a €CIM NPEeIMET COBEPIIAET
MEePUOIMYECKUE TEepPEMENICHUsI, TO TaKoe H300pakeHHe ClieqyeT Ha3BaTh

BUOpoun3o0pakeHueM [ 16].
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3. CoOcTBeHHbIE BUOpanun OMOJIOTHYECKHUX 00bEKTOB

Nnes mnonydeHuss BUOPOM300paKeHUs IMOSBWIACh, OTHOCHUTEIIBHO,
Cily4aiiHO, HO HE Ha ITycToM MecTe. Bo MHOroM 3TOMy criocoOcTBOBaia pabora
HaJ OMOMETPUYECKOM 3aIIUTHOW TEXHOJIOTHEHW OMpeAeNiCHUs Pa3HUIIBI MEXITY

KUBBIM OMOMETPUYECKUM MTapaMETPOM U €ro MOIJIEIKOM.

JlakTHJIOCKOIUSE

Pemas 3agady 3amuThl JaKTUIOCKOMHYECKUX CHUCTEM OT MOJJECIbHBIX
HOCHUTEJICH NaKTHJIOCKOMMMYECKOTO n300pakeHus (T.e. (asbIIUBBIX OTIIEYATKOB
NaibleB) MPU U3YUYEHUHU MyJIbCa B KOHUYMKAX MAJIbLIEB, OBLIIO OOHApPYKEHO, YTO
MyJbCAlMM KPOBM B  OJM3KOPACHOJIOKEHHBIX TOYKaxX Majblla MOTYT
CYIIIECTBEHHO OTJIMYAThCA MO amruutyne, (ase m gactore (Puc. 4). U sto
MPUTOM, YTO CKOPOCTh pPacHpOCTpPaHEHUs IyJIbCOBOM BOJHBI B cCOCyJax
YeJioBeKa JOCTaTOYHO BBICOKA M cocTaBisieT, npumepHo, 10 m/c. Ilpu Takoi
CKOPOCTHU paclpoCTpaHEHUs, IPEANOIArajoch, 4To OJIM3KO PacloyioKeHHbIE (Ha
PACCTOSIHUM HECKOJIBKO JIECATHIX MUJUIUMETPOB) COCY/Ibl M KATMJUIAPHI JOJIKHBI
MyJIbCUPOBATh CHHXPOHHO. DaKTUUECKU 0Ka3aJ0Ch, UYTO 3TO HE TaK, IOTOMY YTO
IpOLIECC MYJIbCAIIUM ONPEAENAETCS TAaKKE€  HAJO)KEHUEM U OTpaKEeHUEM
MyJIbCOBBIX BOJH OT CTEHOK COCYJOB M KalWUISIPOB, YTO JI€JaeT ero Ooiee
CIIOXHBIM W WH()OPMATUBHO HACBHIIIEHHBIM, Y€M JTO BHUIUTCS B IEPBOM
NpuOIMKeHUU. [[pyrumMu cioBaMu, Mbl YBUJIEIH, YTO BCE TOUKHU MMOBEPXHOCTH
KOXH Majbla YEeJIOBEKa COBEPIIAIOT MUKPONEPEMEIICHUS APYT OTHOCUTEIBHO
Jpyra Kak Ha MJIOCKOCTH, TaK U B MpocTpaHcTBe. [lynbcoBble BOIHBI TPOXOASAT
yepe3 Imajelr B TpexMepHoM mnpoctpaHcTtBe (Puc. 5), u TexHomorus
BU3YaJIM3allMKM 3TOTO SIBJICHHS TOJMyduiia Ha3BaHuUE oOBeMHOro mynbca [17].
Jyis Toro 4toObl 3aUKCHpPOBATH KApTUHY OSTUX TMEPEMEIICHU, OKa3alioCh
JOCTaTOYHBIM MPOCIEIUTh 33 WU3MEHEHUEM BO BPEMEHU BEJIWYHMHBI CHUTHAJNA,
XapaKkTepU3yIOUIEro Mpo3pavyHOCTh Majiblla B TOYKE WJIM CpPEIHEE 3HAYCHUE

NPO3PAavYHOCTH B 00JAcTH, T.€. TOT CMa3, KOTOPBIH MemaeT oOpa30BaHHIO
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oObraHOM (oTorpaduu. Ecnm HakomuTh BENIWMYMHY W3MCHCHHSI CHWTHAjla B
KaXXJ01 TOUKE, TO MO’KHO C(POPMUPOBATH HOBOE HH(POPMATUBHOE U300paKEHUE,
KOTOpOE€ OTpaXkaeT MapaMeTphl BHOpanuu AaHHOW TOYKM. Tak 4To mepBoe

BUOpoH300paxeHne ObUIO MOIYyYEHO KOHTAKTHBIM ITyTEM.

Doyou have
2bomb

inyour
Tuggage?

Puc. 4. HyﬂbCOGble 60JIHblL 6 Mpex 6ﬂu3K0paC7’lOJZ09fC€HHblx moy4kax naivya.

Puc. 5. Obvemnvui nynvc 6 nanvye.

IHoBeneHue KUBOTHBIX
He 3nato, Obuta Obl pazpaboTaHa 3Ta TEXHOJOTHS M HAIlMCaHA Ta KHUTA,
ecnu Obl y aBTOpa OBLT OBl HE AaHTJIMHCKUN KOKEp CHaHHENb, a Ipyras cobaka.

I/IBBeCTHO, YTO aHIJIMMCKUU KOKCp HMCCT HaI/I6OJ'IBIHy10 4aCTOTY BWIIAHUA
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XBOCTa (Cpeau Bcex MOpoJi co0akK), a Mo 4YaCTOTEe U aMIUIUTY/I€ BUJISIHUSI XBOCTA,
MOHUMAIONUN  XO35IMH, MOKET a0COJIOTHO TOYHO OINPEICIUTh HACTPOCHHUE
cBOel co0aku. AHITIMHCKUI KOKEp — 3TO OXOTHHUYBS MOpoja cobak, W 3Ta
(dyHKIUs (4acToTa BUJISIHMSI XBOCTa), O€3yCIOBHO, CBSI3aHA C OMNpPEEICHHBIM
HBOJIIOIMOHHBIM Pa3BUTHEM, TaK Kak co0aka JI0JDKHA KaK-TO CUTHAJIM3UPOBATH
OXOTHUKY O MpHUOJIMKAIOMIEHCss 100bIUe, MPUYEM TroJ0COBas CUTHATW3AIUs
HEBO3MOXKHA (MOXHO CITyTHYTh J00BIYYy), U coOaka JODKHA HAxXOJUThCA B
COCTOSIHUM MaKCHUMaJbHOM TOTOBHOCTHU K artake (ctoiike). ['enunanbubpiii JlapBuH
OOJBITYI0 9acTh CBOMX BBIBOJIOB M HAOIOICHUN OO0 AMOITUSX YEIOBEKA TAKKe
MPOBEPSI U MOJTBEPK/aj, HaOI0/1asi 32 MOBEJECHUEM KUBOTHBIX U, B MIEPBYIO
ouepenb, codak [1]. Ho, HaBepHOe, y HEro He OBUIO KOKepa, MOITOMY CBOM
HaOJII0/ICHNS] OH OCHOBBIBAJI HA BHEITHEM BUJIE 1 MUMUKE KUBOTHBIX.

Opaun u3 Hanbosiee M3BECTHBIX OMOJIOTOB W HCCIEAOBaTeNIeld arpeccuw,
naypeat HobGeneBckoit npemun 1973 roaa no gusuonoruu u meauiiuae Konpan
Jlopen1y mocie noarux JierT HaOMIOEHUN 3a Pa3IMYHBIMU BHJIAMH >KMBOTHBIX
yTBepkaan [4], 4YTO BHYTpUBHAOBAas arpeccHsl SBISETCS OOHUM U3
€CTECTBEHHBIX U HEOOXOIUMBIX (haKTOPOB IBOIIOINU BUIOB KUBOTHBIX U «TOT,
KTO CMOXET OINPEIETUTh NHTEHCUBHOCTh U YaCTOTY MEPEMELIEHUIN KUBOTHOTO,
TOT CMOJKET ONpENEIUTh YpOBEHb arpecCUBHOCTH». OJHAKO HOPMAM30BATh
OMpeNeNiCHHe AaMIUIUTYAbl W 4YacTOThl MEpeMEelIeHus B TO BpeMsi HeE
IPEeICTaBISIIOCh BO3MOKHBIM. K cokaneHuto, Kak 3To 4acTo ObIBAET, 3TH TPYAbl
ObTM  TIPOYUTAHBI 3HAYUTEIBHO TO3XKE, YeM IMOJIYy4YeHO TMEepBOe
BUOpoU300pakeHNE, 1 MHOTHE BEIIN MPUXOIUIIOCH OTKPHIBATH 3aHOBO.

HaGnronenue 3a yacToTrodl mepeMmelneHus XBocTa co0aku M ObUIO TEM
MOMEHTOM, ONpPEICIUBIINM (U3UOIOTHYECKY IO OCMBICJIICHHOCTh
BUOpon3oOpakeHUsT W WHGOPMATHUBHOCTH  TEpexoJa OT  aMIUIUTY/IbI
BUOpOU300paKeHUs K 4acToTe, 4To Oojiee MOApPOOHO OMUCAHO B CIIEAYIOIINX

riiaBax KHHUI'H.
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4. Yrto Takoe BuOpousodpaxkeHue

M3BeCTHO, YTO KU3HEIEATECILHOCTh YEIOBEKa M JIFOOOTO )KHBOTO 00BEKTa
CBsI3aHa C IIEJIBIM PSIIOM MEPUOJIUYECKHUX MPOIIECCOB (IbIXaHue, MyJibe, padboTa
CEHCOPHBIX CHUCTEM), MPOTEKAIOIIUX B Opranu3mMe. MHTEHCUBHOCTh MPOTEKAHUS
(U3HOIOTUYECKUX TPOIECCOB CBsI3aHA C COCTOSHUEM OpraHWU3Ma, KOTa
YEJIOBEK CIOKOEH W OTABIXAET, YacTOTa CEPICUYHBIX COKPAIICHUA W JbIXaHUS
MUHHMMAaJbHA, KOTJa YeJIOBEK BO30YKIEH, BO3pPACcTaeT 4yacToTa pabOThl cep/lia
W ydJamaercs  JObIXaHWe.  PasnuuHble  KOJIeOATENbHBICE  TIPOIECCHI
XapaKTepU3yrTCs IByMSl OCHOBHBIMU TMapamMeTpamMH — YacTOTOM W
amruintynoil. CienoBaTenbHO, €CIU YIACTCs TOMYyYUTh U300pakKeHHNE YeI0BeKa,
XapaKTepu3yrolee YacToTy U aMIUIUTYy JABMKEHHS KaXXIOW €ro TOUKH, TO TO
U300paKeHrue [OJDKHO MHGOPMATHBHO OTpaXkaThb ICUXO(PHU3UOIOrHYECKOe
COCTOSIHUE YeJIOBEKa B 11ej10M. BubpounzoopaxkeHne — 3To u300pakeHue, Kaxaas
TOYKa KOTOPOTO OTPaXKaeT MPOCTPAHCTBEHHO-BPEMEHHBIEC MTApaMETPhl BUOPAIINH
U IBWOKEHUS 00BEKTA.

[lepBoe mnonyuenHoe BuOpouzoOpaxkenue [18] oTpaxkano amIIUTyAy
NepeMEeIIeHUs]  KaKIO0M TOYKM JMIa 4YeloBeKa H  BOCHPUHUMAIOCH
pa3paboTuynkaMu, Kak Becenas mryTka. MHTepecHO ObLIO BHIETH CBOE JIUIIO,
KOTOpOe, B TIPUHIUIIE, y3HABaeMoe, HO pacKpalieHO B CTpPaHHBIC IIBETA,
KOTOpbIE HEMOHSITHO YTO OTpaxaroT. [[ocTaTo4HO MHOrO BpPEMEHHU IMPOIILIO,
KOT/Ia paccMaTpvBasi CBOM WJIM YYXKHME BHOPOM300paKeHUs, YAAIOCh 00paTUTh
BHUMAaHHE Ha UWHTEPECHBIE 3aKOHOMEPHOCTH HW3MEHEHHUS I1IBeTa W
HACBIIMEHHOCTH KapTUHKH. CIIETyIONUM IIIaroM, KOTOPBIM ceidac BBITIISINAT
COBEPIIECHHO OYEBUIHBIM, OBLIO MOJyYE€HUE BUOPOU300pAKEHHUS, OTPAKAIOIIETO
4acToTy, a He aMIUTUTy Ay BuOpauuu. [lorydeHHble YaCTOTHBIE KAPTUHKH CTaJIO0
MpoIle aHAIM3UPOBaTh, T.K. OKa3aJloCh, YTO HMMEHHO 4YacToTa BHUOpaIHi
YelioBeKa OOJIbIlIe YeM aMIUTUTyJa OTPa)KaeT JHEPreTUKY ero IBUIKEHUd, a

SHAYUT IICUXUYCCKOC COCTOSHHUC, OMOIIUH U 3J0POBLC. Kamnaﬂ TOYKa 49YCJIOBCKA
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COBEpIIIACT NMEPEMEIICHHS WM BUOPAIMH CO CBOCH YaCTOTOW W aMIUIUTYIOH, U

BH3y3J'IBHBIfI aHaJiu3 TaKou KapTHHKH OKa3aJICAd A0CTATOYHO HCIIPOCTBIM ACJIOM.

Puc. 6. Bubpouszobpasicenue, omobpasicarowee HakONJIeHHYI0 AMNAUMY0y subpayuii 6
Kaxcoou mouxe.

b

a) b)
Puc.7. Bubpouzobpasicenue (a), omobpasicaroujee HaKkONIeHHYI0 YACMOmy UuOpayull 8
Kaxcoot mouke ncegooyeemosou wkanou (b).

N300paxxennss Ha puc. 6 u 7 oToOpaxaroT aMIUIUTYyAy U 4YacTOTy
BHOpanuii ¢ IMOMOIIBIO OJHOM I[BETOBOM INKAJIbI, IPHUMEPHO COBITAJIAIOIICH C
KpUBOM BUAHOCTH T1ia3za [19]. MwuHHMManbHOMY 3HAYECHHUIO MapaMeTpa
COOTBETCTBYET (PUOJICTOBBIM I[BET, & MAKCUMaJbHOMY 3HAYEHUIO - KPaCHBIN
user. O4yeBUIHO, YTO 00a M300pa)KeHUsl JOCTATOYHO TMOXOXHU, TaK KakK TMpu
OTPENICNICHHBIX yCIOBUsAX (HO He Bcernaal!), OTpakalOT OTHOCUTEIBHO

KOppelIupyeMble IMapaMeTphl JBIKCHHsS OOBEKTa (Y4acTOTy M aMIUIMTYIy), a
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MPUCYTCTBYIOIINE OTIMYHS OTPAKAIOT PA3IMIHBIA AJITOPUTM pacdeTa U pa3HyIo
MOMEX0YCTOMYNBOCTh TTAPaAMETPOB.

BubpounzoOpaxenrue mo cBoMM (PU3UYECKUM CBOMCTBAM SIBIISIETCSI TaKUM
e TIePBUYHBIM, KaK U JPyTHe M3BECTHBIC M300paKeHUs, HapuMep, 0OBIIHOE
[[BETHOE H300paXeHHE OOBEKTOB, TEPMOU300paKEHUE WIN PEHTTEHOBCKOE
nzobpaxenne. Kaxmoe HX JTHX TNEPBUYHBIX M300pAKEHUN J1aeT CBOIO
HEMOBTOPUMYIO0 HHPOpMAIHIO 00 00BEKTE.

Bubpounzobpaxxenne OTpakaeT peanabHOe bu3uKo-
MCUXO(PU3NOIOTHIECKOE SBJICHUE W B 3aBUCHUMOCTH OT IEHM €r0 MPUMEHEHUS
MO>KHO TIPEIOKUTH PA3IMYHBIE OMPEACIICHUS TAaHHOTO TEPMUHA.

BubpouzoOpaxenne  — 3TO  M300pa)keHue,  OTpaAXKaIoIlee
MPOCTPAHCTBEHHO-BPEMEHHBIE ITapaMEeTPhI IBMKEHUS U BUOpAITUU O0BEKTA.

Bubpouzobpaxxenne — 3TO HWHTETpaIbHOE oTOOpakeHue
NCUXO0(U3HOIOTHUECKUX TTApaMETPOB YETIOBEKA.

Bubpounzobpaxenue dyenoBeka — 3T0 WHOOPMAIMOHHO-BEPOSITHOCTHOE
0TOOpaXKCHHE TEPMOJIMHAMUYCCKUX IIPOIECCOB YENIOBEKA, HAXOJSIIETOCS B

CTAIIMOHAPHOM COCTOSHHNHU MCXAaHUYCCKOI'O PABHOBCCHA.
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5. UneasibHoe BUOpOU300paxkenune

NneanpHoe BUOPOU300paKEHUE MOXKHO TMOJYYUTh, €CJIM U3BECTHA
TPACKTOPHsI IBIKCHHS B TIPOCTPAHCTBE KAXKIOW TOYKM 00BekTa. Torma MOXKHO
peaslbHO OTPEACTUTh AMIUTUTYly M YacTOTy MEPEeMEIICHUs s KaKIO0W TOYKH
Tela B TPEXMEPHOM TMPOCTPAHCTBE. B peampbHOCTH TMONydeHHE TaKOTO
UCaIbHOTO BHUOPOM300paKEHUSI HEBO3MOXKHO IO IEIOMY Py OOBEKTHBHBIX
IPHYYH.

JIyist monmydeHus TOYHBIX KOOPJIWHAT MPOCTPAHCTBEHHOTO M BEKTOPHOTO
NEPEeMEIICHHUs] KaXJ0W TOYKM HEOOXOJUMO MMETh XOTa OBl  CTEpeo
UHPOPMAIIMIO O TIEPEMEIICHUH, MOIYYSHHYI0 C JIBYX TEIEBU3MOHHBIX KaMep.
CmuBka n 00paboTka Takol MHGOPMAIMK B YCIOBUAX PEaTbHOTO BPEMEHH U
COBPEMEHHOT0 000PYIOBaHHS HE TIPECTABISIECTCS BOZMOKHOM.

Jlnst mosiydeHusl ONTHYECKOM HWH(OpManuu O MEepeMEUIEHUU KaXKI0u
TOYKH HEOOXOJUMO HMMETh XOPOIIUN ONTUYECKUM KOHTPACT MEXAY TOUYKAMHU
oOwvekta. Jlunmo yenoBeka mnpencTaBisieT o00BeKT, npumepHo 80% Touek
KOTOPOTO0 HE3HAYUTEIbHO OTJIMYAIOTCA OT COCEIHUX TOYEK MO KOHTPAcTy, T.e.
UMEET BBICOKHN KOA(POUIIMEHT TNPOCTPAHCTBEHHOW KOPPEINAIHMH, TOITOMY
OTIPECTUTH TOUYHOE TIEPEMEIICHHE IS KaKI0W TOYKH ONTHUYECKUMU METOAAMHU
MPAKTHYECKU HEBO3MOXKHO.

bricTponelicTBus CTaHIapPTHBIX COBPEMEHHBIX KOMIIBIOTEPOB
HEJ0CTAaTOYHO, YTOOBI YCIEAUTh 32 BEKTOPHBIM MEPEMEIICHHEM KaXKJ0W TOUKH
Tejga Jaxe B YCIOBHUSX IUIOCKOTO HM300pa)K€HUs, MOJy4aeMoro OT OJHOMU
TEJICBU3UOHHON KaMepPhI B PEKUME PEaTbHOTO BPEMEHH.

PeanbHble crcTeMBl HIyMST, W YPOBEHb IIIyMa BIUSET Ha IMOJIydaeMoe
BUOpoun3oopakeHue. Jjisi cnaboOKOHTPACTHBIX OOBEKTOB MIIM OOJlacTel 00ObhEeKTa
YpOBEHb IIyMa MPEBBIMIAET ONTHUYECKUNW KOHTPACT COCEAHHX TOYEK OOBEKTa,
YTO JIelaeT HEBO3MOXKHBIM OINTHYECKOE OMNpPENEICHUEe WX MepeMelICHHs.

[ToaTomy ObLIH pa3paboTaHbl METO/IbI MOy YCHUSI peagbHOrO
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BUOPOM300paKeHHsI, CYIIECTBEHHO OTIMYAIOIIETOCSd OT HUICATbHOTO, HO
MO3BOJIAIONIEr0 MH(GOPMATUBHO TepeaaBaTh ABIKEHUs yenoBeka. [lomydenHoe
peanbHOE H300paKeHHUE HMHTEPECHO HE TEM, YTO OHO CYILIECTBYET, a TEM,
HACKOJbKO MH(POPMATUBHO OHO MEPENAET JBUTaTEIbHYI0 aKTUBHOCTb OOBEKTA
uccinenoBanud. s mHGOPMATUBHOTO OTOOpaKEHUSI MUKPOJBUKEHUN TOJOBBI
yeJioBeKa ObUIM pa3pa0OTaHbl MPUHIIUIBI MOJIYYEHHUS! PeaIbHOTO U300paKeHuUs,
KOTOpO€ CYIIECTBEHHO OTJIMYAETCS OT HJICAJBHOTO, HO MAKCUMAJIbHO TOYHO

NnepcaacT IMHaAMHUKY JABHKCHUA YCIIOBCKA.
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6. PeasbHoe BUOpon3o0paxenue

Yrto ke mpeacraBisieT coOOW peanbHOE BHOPOM300paKEHUE M YEM OHO
OTaM4YaeTcs oT uaeanbHoro? OCHOBHOE OTJIMYHE PEaTbHOI0 BUOPOU300paKeHHS
CBSI3aHO C TMPEAJIOKEHHBIM MPHHIIMIIOM €ro TONY4YeHHS — HAKOIJICHHEM U
AHAJIU30M MEXKaApoBOM paszHocTu. [Ipum Takom mOAXOA€ CTaHIAPTHOE
n3o0pakenue (Kaap) HE aHAJIM3UpPyEeTCs COBCeM, a Bcs o0OpaboTka
OCYIIECTBISIETCSI TOIBKO C MEXKKAIAPOBOW Pa3HOCTHIO. DTO MPUBOIUT K TOMY,
9TO PE3KO COKpallaeTcss KOJIWYECTBO oOpabarbiBaeMoi uWHMOpPMAIUU, W
MOSIBJISIETCS.  BO3MOKHOCTH ~ BBITIOJIHATH ~ TpoliecC 00pabOTKM B peKUME
pearlbHOTO BPEMEHH, MPU 3TOM HE H3MEpsIeTCs peajbHOe MepeMelleHrue TOUeK
TeJa B IPOCTPAHCTRBE.

AMIuuTyna  (paccTosiHME) TMepeMEelleHUs KaxJAoW TOYKM O0ObeKTa
3aMCHSET aMIUIMTYJy W3MEHEHUsS CUTHaJa (DOTOUYBCTBUTEIHHOW MAaTPHIIBI B
TEJIEBU3HUOHHOM KaMepe, 4TO JaJIeKO HE BCETr/ia OJTHO U TOXKeE.

[Ipy HakOIJICHWH MEXKKaJIpPOBOH pPAa3HOCTH MPOUCXOIUT HAKOIICHUE
uHDOpMAIIMU O TEPEMENICHUH B KaXJIOM OJJIEMEHTE MATPHUIIbI, KOTOPHIA
npuOIU3UTENHEHO C(HOKYCHPOBAH Ha OIpPEACIIEHHON TOYKE MPOCTPAHCTBA, T.€.
MBI CIIETUM 3a TPOCTPAHCTBOM, a HE 3a 00BeKTOM. B 3TOoM ciywae dactora
M3MEHEHUS CUTHAJIA TOYEK B MTPOCTPAHCTBE KOPPEIHUPYET C YACTOTON JBMIKEHUS
TOUYEK Tella MPHU BHINOJHEHUH Ps/ia YCIOBUN, 00ECTIEYNBAIONINX aIeKBATHOCTh
peasbHOro BUOPOM300paKeHUST - HJealbHOMY. YacTh 3TUX YCIOBUU WIH
(bakTopoB KacaeTcs O0ObEeKTa HCCIENOBaHUN, Apyras — O0OOpyIOBaHUS U
HACTPOEGK MPOTPAMMHOTO OOECIEYCHHUs, NPUMEHSEMOT0 [UIsl TOJYYCHHUS
KaueCTBEHHOTO BHOpom3oOpaxeHus. JKemarenbHBIM SBJISETCS COBMECTHOE
BBITIOJITHEHWE BCEX HIKEMEPEUUCICHHBIX (DaKTOPOB KayecTBa, XOTA B

HCKOTOPBIX ClIydasaX IMPHUXOJUTCS KCPTBOBATHL OJJHUM B MHTCPECAX APYIOToO.
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Onruyeckuii KOHTPacT

Jns  mosnyueHuss WHGOPMATUBHOTO PEATBHOTO BHOPOM300paKeHUS
UCCIIeTyeMbIii O0BEKT JOHKEH UMETh OMPEAENIEHHBINM ONTHYECKUNA KOHTpPACT.
[lepemenienne 00beKTa ¢ MUHUMAJIBHBIM ONTUYECKUM KOHTPACTOM, HallpuMep,
Oenmbrii ymct Oymaru, paBHOMEPHO OKpallleHHas CTeHa, HE TMPUBOIUT K
MOSIBIICHUIO PeabHOTO BHOpom300pakeHUs. Ecnm Ha 0OBEKTE €CTh TOYKH C
BBICOKHUM OINTHYECKUM KOHTPACTOM, TO TOJIBKO WX JABMKEHHUE Oy/eT 3aMETHO Ha
peabHOM BUOpPOM300pakeHHH. Tak Kak ONTHUYECKUN KOHTPACT M300paKCHHUS
00BEKTa 3aBUCHT OT CIEKTPAIBHOTO COCTaBa MAJArOIIEeT0 CBETa, TO OH MOXKET
OBITH YJIYYIIIEH, HAlpUMEpP MPHU OCBEIICHUU 00BbEeKTa 00jiee KOPOTKOBOJIHOBBIM
(cuauM) cBeToM. B kadecTBe mpuMepa KOHTPACTHOTO ONTHYECKOTO OOBEKTa

MCIIOJIb3yEeM CTaH/IapTHYIO TEJIEBU3MOHHYIO TeCcTOBYIO Tabmuity (Puc. 8 u 9).

Puc. 8. Obviunoe uzobpasicenue Puc. 9 Bubpouszobpaosicenue mecmogot
MenesU3UOHHOU MeCmosol mabuybl. mabauywl, cogepuiaroujeli Heboavbuiue sUOPayUL.

JIBukenns o0beKTa

JI7ist monmy4deHusi Ka4eCTBEHHOTO M MH(OPMATUBHOTO BUOPOU300paKeHUS
OOBEKT WCCIICIOBAHUS JIOJDKCH COBEpIIaTh HE3aBUCUMBIC TEPUOIUICCKUC
MEPEMENICHUS] OTHOCUTENHHO (PUKCHPOBAHHBIX TOUYEK MpPOCTpaHcTBa. llpu
MOJIyYeHUH BHOpPOM300paKEHUS JBIKYIIUXCS OOBEKTOB (COBEPIIAIOIINX
MaKpOIIEPEMEIICHHs) HACTPOMKH BPEMEHU HAKOIUICHHUS BUOPOM300paKCHUS

0OBIYHO YCTaHAaBJIIMBAKOT 3HAYUTCIbHO MCHBIIC, YEM IIpH Ha6HIO,I[eHI/II/I 3a



24

O0BEKTaMH B CTAllMOHAPHOM PABHOBECHOM COCTOSHUHM (COBEPILIAOIINMHU
MUKPOTIEpPEMEIICHUS ).

31eck U Aajiee Moj CTAllMOHAPHBIM COCTOSIHUEM OOBEKTa Mbl IIOHMMaeM
OTHOCUTENBHO (PUKCUPOBAHHOE B IPOCTPAHCTBE PACIOJIOKEHUE OOBEKTa,
HanpyMep CTOAIIMN WM CUIAIIMNA HA OJTHOM MECTE YeJIOBEK, HAXOSIIUICS B
KBa3UPAaBHOBECHOM COCTOSIHUM, KOTOPBIM coBepuiaeT HeOosblnne (MUKPO)
IIEPEMEIICHMS U IBUJKEHHSI B IPOCTPAHCTBE.

HesaBucumocTs mnepemenieHnss oObEKTa TMOHMMAETCS KaK OTCYyTCTBHUE
MEXaHUYECKOTO KOHTAaKTa MEXAY NaHHBIM OOBEKTOM M JIPYTHM IPEAMETOM.
Hanpumep, BubponsoOpakeHue CTOAIIETO YEIOBEKa CYIIECTBEHHO OTIMYAETCS
OT BUOPOM300PAKEHUS CTOSILIEr0 YeIOBEKA, KOTOPBIM MPUCIOHWICS K CTEHE.
OTO NPOUCXOJUT NOTOMY, YTO YACTh SHEPIUU JBUKEHUS YEJIOBEKA MepelaeTcs
CTEHE, HW3MEHSETCS airoput™M paboThl BECTUOYJSIPHOrO amnmapara W 1o
MOJIyYeHHOMY BHOPOM300paKEHUI0 HEBO3MOXKHO OIEpEIUTh, Kakas YacTb
SHEPTUU TepelaHa, dTO 3aBUCUT OT ILJIONIAIA KOHTAKTa, (OPMBI U BUA YCUIIUN

U IpyTux (GakTopoB.

s >
f }
Puc. 10. Bubpouzobpasicenue uenosexa Puc. 11. Bubpouzobpasicenue uenogexa,
8 COCMOSHUU HE3A8UCUMO20 PABHOBECUSL. NPUCTOHUBULE2OCS K CINEHE.
[IpuBenennsie Puc. 10 - 11 mnoaTBepkIarOT yXyAlIEHHWE KadecTBa

BUOPOM300paKEHHS I 3aBUCUMOT0 00beKkTa (MPUCIOHEHHOTO K CTEHE), TaK

Kak uyeM 0oJiee HACBIIIEHO BUOPOU300paKeHHe, T.€. YeM OOJIbIlIe TOUEK 00bEKTa
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3aperuCTPUPOBAHO, TeM OoJbllle MHGOPMANMK O IBMKEHUU TOYEK OOBEKTa
MOJIYYEHO M TeM OJIFKe TOJMYyYeHHOE pealbHOE M300paKeHHEe K HIACaTbHOMY

BUOPOHU300paKEHUIO.

OcBelEeHHOCTh UCCIIeyeMOro 00beKTa

OOBeKT A0mKeH ObITh PaBHOMEPHO (B MPOCTPAHCTBE) U CTAOMIBHO (BO
BpemeHu) ocpenleH (Puc. 12). HepaBHOMEpPHOCTh OCBEIIEHHOCTH OOBEKTa B
MIPOCTPAHCTBE MPUBOAMUT K OTCYTCTBUIO BO3MOKHOCTH OIPEAEIICHUS IBHIKECHHUS
B CJIMIIIKOM SIPKUX M TEMHBIX 00JIaCTAX, TaK KaK B HUX OTCYTCTBYET ONTUYECKUN
KOHTpacT Mexay Toukamu oObekTa (Puc. 13) U 3T0 NpUBOIUT K YMEHBUIEHUIO
uHDOpMaTUBHOCTH BHUOpou3oOpaxkeHus. JltoO0oe u3MEHEHHE OCBEIICHHOCTH
00BEKTa BO BPEMEHU BOCIIPUHUMAETCSI PEaIbHON CUCTEMON BHOPON300paKeHus
kak BuOparuu oOwvekta (Puc. 14), Tak kak W3MEHSETCS BEIMYMHA CHUTHAlIA B
KOKIOW TOYKE TMOJYUYEHHOTO H300paK€HUS M MOSBISETCS  JIOKHOE

BUOpoU300pakeHue.

Puc. 12. Bubpouzobpaosicenue npu pasHoMepHOU NpoCmMpanCcmeeHHOU 0C8eUjeHHOCU

obvexkma.
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Puc. 13. Bubpouzobpasicenue npu HepagHOMepHOL NPOCMPAHCMBEHHOU OCBEUJeHHOCTU

obvexkma.

Puc. 14. Bubpouzobpasicenue npu HepagHOMEPHOU 8DEMEHHOU 0C8eUeHHOCMU 00bEKMA.

Dukcanusa Kamepbl

TeneBusnonHas kKamepa, HaOmogaromas 3a OOBEKTOM, JOJKHA OBITh
KECTKO MEXaHWYECKH 3aKpervieHa. PeanpHas cuctema BHOpom300pakeHHUsS HE
MOXET OTJIUYUTH JIBH)KCHHE OOBEKTa OT JBIKCHHUS KaMmephl. DTO TpeOOBaHUE
CYIIIECTBEHHO OTPaHUYHMBACT  BO3MOXKHOCTH MIPUMEHEHUS CHCTEMBI

BUOpoM300pakeHUs] HaA TpaHCIOpPTEe, TAe BUOpamMii Kamepsl U30€XKaTh
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HEeBO3MOXHO. [Ipuyem, ueM pganibpiie pacmojioKeH OOBEKT OT KaMephbl, TeM
MEHbIIIE JOKHA ObITh BUOpAIHs KaMephl 7151 o0ecrieueHus: TpeOyeMoro ypoBHS

nryma.
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o 7|

Ko #rd g ienry

Puc. 15. Bubpouszobpasicenue mecmogotl madauyvl npu 08UNCEHUU KAMEDD.

EcrectBeHHO, 4YTO eciau KaMepa U TecToBas TabauIa OCTaIOTCS
HEIMOJABW)XHBI, TO BUOPOM300paKEHHE HEMOABUKHOIO OOBEKTAa OTCYTCTBYET.
CxomHocTh M300paxeHuil Ha puc. 9 u puc. 15 noarBepkaeT paBHO3HAYHOCTh
BUOpOM300paKEHUM, TOTyYaeMbIX TIPU JBUKEHUU OOBEKTa U KaMephl,
CJIeIOBAaTEIbHO, JJIA BBISBICHUS JBI)KCHHI O0ObEKTa Kamepa He JI0JDKHA

coBepIIaTh BUOpaIIHA.

Pa3pemarmasi cnocOOHOCTH TeJIeBU3MOHHOMH KaMepbl

Pazpemaroiiiasi cnocoOHOCTh CUCTEMBI — 3TO HanboJiee BaXKHBIN MMapaMeTp
st 000M  (OTORJIEKTPOHHOM  CHUCTEMBI, OMNPEAENACTCS  ONTUKONH W
dboTonpueMHON MaTpUICH TeJeBU3MOHHOW Kamephl. PaccMoTpum  3TOT
mapaMeTrp TMoapoOHO, T.K. OT HETro 3aBUCIT TPAKTHUYECKH BCE Jpyrue

(GyHKIIMOHATBHBIC TTAPAMETPHI CUCTEMBI.



28

[TapameTp — paspemaromas CHOCOOHOCTh TEIEBU3HMOHHOM KaMepbl
AHAJIOTHYEH TapaMeTpy — pa3pelarolias CoCOOHOCTh BUOPOU300paKeHUS U
TENEBU3UOHHOTO u300pakeHus. OpHAKO OHM He SBIAIOTCA (OpMaTbHO
UJIEHTUYHBIMU, XOTSl MPU KOMIIBIOTEPHOM 00pabOTKE pa3HUIA MEXAY HUMU
NPAKTUYECKH OTCYTCTBYeT. HeKkoTopble TEXHUYECKHE OTIMYUS MEXAY
00pabOTKOW BHJIEO CUTHAJIa ¢ KaMmepbl U 0OpabOTKOW 3amucaHHOro B (haiin
CUTHAJIa KacaroTcsi OBICTPOJEHCTBUSA, TaK KaK YTEHHE 3amucaHHOro daina c
KECTKOTO JUCKA TpeOyeT MEeHbIIIE KOMIIBIOTEPHBIX PECYPCOB, YEM BBOJ] CUTHAJIA
yepe3 unHtepdeiic USB, u oOpaboTka 3ammcanHoro 6e3 cxkatus avi (aiina
3aHMMaeT, TpuMepHo, Ha 30% MeHbIIIe MOIIIHOCTH TMpoIeccopa, 4eM 00paboTka
®KUBOro BuAco. [lpu 3TOM mMepBUYHOE >KEJIAHUE HMETh MaKCHUMAaJIbHYIO
paspemaruy0 CIoCOOHOCTh CHUCTEMBI  OKA3bIBAETCS HEJIOTMYHBIM U3-3a
npo0sieM, CBS3aHHBIX C OBICTPOACHCTBHEM CUCTeMbl. MUHUMAaIbHOE 3HAUCHUE
ONpeJeNsieTcs] MOPOTOBbIM 3HAYEHUEM aMIUIUTY]Ibl €CTECTBEHHOW BHOpanuu
TeJla 4YeJO0BEKa, KOoTopoe, mo yrBepxkiacHur Mupa-M-Jloneca, cocrasiser
100 MxMm [5] 1 mpuMepHO COBMAAAET C MOJYYEHHBIM aBTOPOM 3HaueHueM. [lpu
MaKCUMaJIbHOM T[OJHOM BIIMCAHWM JIMIIA 4YeJOBE€Ka B  Kaap, U3-3a
TeJIeBU3MOHHBIX nponopunii kaapa 3(B):4(I") u BepTUKAIBHOTO pacmnoa0XKeHus
auna, Ha oOBEKT mpuxoautcs He Oosee 50% dIEMEHTOB O TOPU3OHTANH,
KOTOpbIE MOHO Ha3BaTh 3(P¢dekTuBHbIMU. CTaHAAPTHBIA pa3Mep Jula Mo
ropuzoHTasi  cocraisier 200-300 Mwm, clienoBaTeNbHO, Ppa3peliaroias
criocoOHOCTh B 0IHOM Kajpe Ha o0bekTe R = L/K, rae K — uncno a¢dexTuBHBIX
AJIEMEHTOB  MaTpUIlBl  TEJIEBU3MOHHOM  Kamepbl.  Takum  oOpaszowm,
TOPU3OHTAIBHOE pa3perieHue MaTpuilbl 640 371eMEHTOB MO3BOJISIET pa3inyaTh B
OJIHOM KaJpe OOBEKThl ¢ pazmepom He Oosiee 1mMm wim 1000 MKM, 4TO SIBHO
Hxke Tpebyemoro mpeaena B 100 Mxm. OpHako yBeIMYEHHE KOJIMYECTBA
oOpabateiBaeMbix KajapoB 10 50-100 mo3BOJsSieT yBEIWYUTH TOYHOCTH
onpeaeneHus: 00beKTa, IPUYEM ITO YBEIUUYEHHE TOYHOCTU MOXKET OBITh MPSMO

IMPOIMOPIMUOHATIBHO KOJIMYCCTBY O6pa6OTaHHBIX KaapoB WJIH IPOIIOPLHHUOHAIIBHO
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KBaJIpaTHOMY KOPHIO M3 3TOTO YHCJIa B 3aBUCMMOCTH OT XapakTepa JBHKECHHUS
oowektra [20]. Takum oOpa3oM, gaxke B XyAlIeM  Cly4ae, yBEJIMYCHUE
KojauuecTBa oOpaboTaHHbIX KaapoB A0 100 moO3BONSET pErucTpupoBaTh
KOOpAMHATBI 00beKTa ¢ TOYHOCTHIO 100 MKM. DTO HJIEHTHUYHO H3MEPEHUIO
TOYHOCTH TE€pEMEIICHUs] OOBEKTa, MPOU3OIIEANIEMY B TEUCHHE BPEMEHHU
HaKoIUIeHHs yka3zaHHbIX 100 kagpos.

CrnenmoBarenbHO, YMEHBIIIEHHE paspemarorieii cnocooHoctu Hmwke 500-
600 311eMEHTOB MO TOPU3OHTAIMU SIBJISIETCS NMPUHUUIHAIBHO HEIOMYCTUMBIM U
HE MOXET OBITh KOMIIEHCUPOBAHO JPYTUMH TapaMeTpamMu 00paboTKH
BUOpoU300pakeHus, CMOTPU PUCYHKH 15 u 16.

VYBenuuenue paspemaronieil cnocoOHOCTH MO TOPU3OHTANIM B JBa pasa
1200*960, TeopeTnyeckH, MOMKET TMPUBECTHU K YBEIMYEHUID TOYHOCTHU
onpejesieHus] BUOpalMii MpUMEpPHO B JiBa pasza, MPU YCIOBUU COXpPaHEHUS
YpPOBHSI IIyMa U CKOpocTH 00paboTku BujeocurHana. IIpoBeneHHbIC
UCCJIEIOBaHMS TOKa3aju, YTO JOOUTHCS OTOTO TIOKAa HEBO3MOXHO TIpHU
COBPEMEHHOM  YpPOBHE€  Pa3BUTUSl  TEXHHUKU. YBEJIUYECHUE  JIMHEHWHOU
paspemaronieil cnocoOHOCTH MATpULbl B JBa pa3a MNPUBOJUT K YMEHBLIEHUIO
Iomaan (OTOUyBCTBUTEILHOTO 3JIEMEHTa B 4 pa3a, yTO yBEIMYUBACT YPOBEHb
myma B 16 pa3, mpu coxpaHeHMH Iuiomaan ¢oronpueMHuka. CKOpoOCTb
TpebdyeMoii o0OpaboTku BuaeocursHaia Gopmara 640*480 3anumaer 60-80%
MOIIIHOCTH COBPEMEHHBIX MPOLIECCOPOB, & YBEINYEHNUE CTPOUYHOTO PA3PEIICHUS
B 2 pasza yBeJIUYHUT BpeMsi 00paboTku B 4 pasa, ClIeI0BAaTENIbHO, MPOLECCOp HE
CMOJKET paboTaTh B peKUME PeaIbHOTO BpeMeHU. TakuM 00pa3om, HECMOTPS Ha
TEOPETUYECKOE  TMPENNOYTEHHE PEeXKUMY C  OOJBIION  pa3peliaroniei
CIIOCOOHOCTBIO, TEPEX0]] K CTpoUHOMY paspemieHuto 6oiee 1000 amemMeHTOB B
JAHHBIA MOMEHT SIBIIIETCSI HEpEaJbHbIM, a ONTUMAJIbHBIM MPEICTABISIETCS
pasmep crangaptHbix kaapoB 760*580 (CCIR), 640*460 (avi, MPEG2 6e3

CKaATHUA).
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Puc. 16. Bu6p0u3o6paeﬂué uenosexa c Puc.17. Bubpousobpadicenue uenoseka ¢
paspewaroujeti cnocoonocmoio 640*480. paspewaioweti cnocoonocmoto 320%*240).

N3 pucynkoB 16 u 17 caeayer, uro BuOponsoOpaxeHue ¢ 0osee HU3KON
pa3zperaroieil criocoOHOCThIO OTIMYACTCS YXYIIIIEHHUEM KauecTBa, MOSBIECHUEM

(parMeHTOB U noteper HHPOpMAaITUU O IBUKEHUU MHOTHX DJIEMEHTOB.

Yacrora BBOJA KaapoB

Kak m mms mapamerpa paspemraromiasi CocOOHOCTh, BBIOOP YacCTOTHI
BBOJIa WJIM BPEMEHU MEXKIy COCEAHHUMHU 00padaThIBAEMBIMU KaJpaMH
ompenesieTcsl Kak TEXHHYCCKUMU, TaK U (PU3NOJIOTHICCKUMU OTPaHUICHUSMU.
[TepBruyHBIC PEACTABICHUS O YACTOTE aHAJIOTUYHBIX MPOIECCOB MPEIITOIATal0T
TE3HC, YTO YEM BBIIIIE YacTOTa BBOJIA KaJIpoB, TeM Jiydiie. [IpaBaa, 3TOT Te3uc
Cpa3y BCTYMaeT B MMPOTHBOPEYHE C MOIIHOCTHIO COBPEMEHHBIX TIPOIIECCOPOB, HO
€CM 3TO0 (PYHKIMOHAIBHO HEOOXOIUMO, TO MOIIMHOCTh 0OpaOOTKH, KOHEYHO,
MOKET OBbITh YBEJIMYECHA.

Bubpounzobdpaxenue ABJISETCS (bYyHKIIMOHATIBHBIM aHAJIOrOM
anekTposHIedanorpadun, a U3BECTHO, YTO YacToTa curHaioB DI orpannyeHa
muanazonom (0-30)['p  [21]. [Ipy »TOM TIpOBEJCHHBIE UCCIEIOBAHUS
napaMeTpoB BUOPOU300pakeHUs C TMOMOIIbIO OBICTPOACHCTBYIOIINX Kamep ¢
yactoroi kagpoB g0 1000 I'm He moka3aiM CYHIECTBEHHBIX pPa3Inuhil B
BUOpOM300pakKeHUU 4YeJIOBEeKa, MOJyYeHHOM IPU CKOPOCTH BBOAa Bbiiie (12-
15)Tu, mo cpaBHEHHIO CO CTaHIAApPTHBIM BHOPOU300pAKEHUEM. 210

OOBSICHAETCS 3aKOHAMM MEXAaHWYECKOM WHEpIUHU, KOTOpble (PUIBTPYIOT
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BBICOKOYACTOTHBIE MPOIIECChl. MeXaHn4YecKoe JBHKCHUE YacTel Tea YeIOoBeKa,
MpEeXIE BCEro TOJIOBbl, HE COAEPKUT YacToT, mnpesbimatrommx 10 I'g

[http://en.wikipedia.org/wiki/Vestibular_system], a nags perucrpanuu TaKuX

YacTOT BIMOJIHE JOCTAaTOYHO MMETh 4acToTy BBoAa kaapoB (12-15) I'm (B
COOTBETCTBUE C TEOPEMOM OTCYETOB Ywurrakepa — HailikBucra —
KorenbuukoBa — IlleHHOHa), eciaM HET HEOOXOJUMOCTH TOYHOIO
BoccTaHoBiIeHUST (opmbl curHama [20, 22, 23]. KomnuecTBeHHOE OTHOIIICHHE
MEXIY CTUMYJOM M OPraHOM YYyBCTB HOCHUT JOCTATOYHO CJIOKHBIA Xapakrep,
m3BecTHbl  3akoHbl  Dexnepa u  CruBeHca [9], mnpeanararomue
norapuMUYECKYI0 U OIKCIIOHEHIUATBHYI0 3aBUCHUMOCTh, COOTBETCTBEHHO.
VYHpoueHHo MNPUHITO CUYWTaTh, YTO OCO3HAHHAs pEakKius YeJOBeKa Ha
Bo3ielicTBHE O0bIuHO mpeBbimaet 0,1 cekyHny [24], 4TO TakKe COOTBETCTBYET
gactore 10 T'm. JlaHHoe mnCUXO(MU3MOIOTUYECKOE SIBJICHUE TO3BOJISET
WCIIOJB30BaTh CTaHJIApPTHbIE BeO Kamephl IJIsi KauyeCTBEHHOW perucTpaiuu
BUOpOU300paKEHUsST YEJIOBEKa, YTO CYIIECTBEHHO IMOBBIIIAET MPUMEHIEMOCTh
cucTemMbl U Metona. M3 atoro, ogHako, abCOMIOTHO HE CIEAYET, uTO Jrodas BeO
kamepa ¢ pazpemennem 640%480 u gactoroit BBoma kaapos (12-15) kampor B
CEeKyHJy TO3BOJIIET TOJYyYUTh KadyeCTBEHHOE H300pakeHHe denoBeka. Jlims
ATOTO HEOOXOAMMO, 4YTOOBI KaMepa uMeJla JOCTaTOYHBIM JUHAMUYECKUI
JMarna3oH 1 MUHUMAJIbHBIA YPOBEHbD IIIyMa.

OrnpeneneHne oNTUMaIbHONW YaCTOTHI BBOAA KAJAPOB MPH JTUCKPETU3ALUU
JBIDKCHUS — DTO OJIMH W3 OCHOBHBIX BOMPOCOB, TPEOYIOIMIMX AaTbHEHIIEro
W3YYEeHUS JJIs TOBBIIEHUS WH()OPMATUBHOCTH BHOpom3oOpaxkenus. [lo coeit
3HAYMMOCTH ATOT BPEMEHHOW ITUCKPET aHAJIOTHYEeH OINpEJCICHUI0 OuTa s
uHQOpMATUKHA, HA KOTOPOM OCHOBaHa BCS COBPEMEHHas ImdpoBas u
BBIYMCIIUTEIbHAS TeXHUKa. [IpaBHiIbHOE oOMpenesieHHe 3TOr0 BPEMEHHOIO
HMHTEpBAJIa MO3BOJISIET CYIIECTBEHHO YBEJIMYUTh OTHOIICHHE CUTHAI/IIYM MpPU
BBIBJICHUU  TpeOyeMbIX  TCUXO(PU3HOJOTHUYECKUX  XAPAKTEPUCTUK  C

MUHUMAJIBHBIMU IIPOTPAMMHO-AIIIIapATHBIMHA 3aTpaTaMU. B HaCTOAIICC BPCMA


http://en.wikipedia.org/wiki/Vestibular_system
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MIPEAIOJIaraeTcs, 4To MOBBIMIEHNE HH(POPMATUBHOCTH JOCTUTAETCS MPU YaCTOTE
BBoja  kampoB  f=(5-15)['m, mpuuem 1y BBISBICHUS — Pa3HBIX
MCUXO(PU3MNONIOTHYECKUX  MAapaMeTpOB  HUCHOJB3YIOT  Pa3Hyl0  4YacToOTy.
BepoaTHOCTHBIN XapaKTep U YPOBEHb LIyMa PeaibHOTO BUOPOU300paKeHUs HE
MO3BOJISIET  OJHO3HAYHO  NOJy4aTb W3  0Oojiee  BBICOKOYACTOTHOIO
BUOpOM300pakKeHUs MEHEE BBICOKOYACTOTHOE, KaXJ0€ BUOpOM300pakeHue
MH(OOPMATUBHO IMO-CBOEMY M YacTOTy BBOJAA CIEAYET OMPENEIsITh C YYETOM

MHOTHX (haKTOPOB.

Puc. 1 8.‘Bu6p0u306paofceﬂue, Puc. Puc. 20.Bubpouszobpasxicenue,
NOIyYeHHoe Npu Yyacmome 19.Bubpouzobpasicenue, HOYYeHHOe NpU Yyacmome
=10 xaopos/c NOJYYeHHOe NPU Yacmome f=2 kaopa/c

f=35 kaopos/c

[IpuBenennsle Pucynkn 18-20 moaTBepKaaroT, YTO yBEIWYEHNUE YaCTOTHI
00paboTku BUOpOM300pakeHUsT (YMEHBIIEHHWE BPEMEHU MEXAY KaJapaMu
MEXKaJpOBOM PpPa3HOCTH) NPHUBOJUT K HM3MEHEHUIO HH()OPMATUBHOCTH

BUOpOM300paKeHUS YeIIOBEKA.

JAuHaMuYecKuil UANa30H U YPOBEHb IIyMa

Bce aneMeHThI cucTeMbl JOJIKHBI 00ecneurBaTh MUHUMAJIBHBIN YPOBEHb
BPEMEHHOI'O IIyMa MpH MOJy4YeHUU u300pakeHus. [IpoBepuTth  KadecTBO
CUCTEMBI MO JAHHOMY I[apaMeTpy IpOCTO — HEOO0XOauMO CQOKYyCHpPOBATH

KaMepy Ha HENOABWXHBIM KOHTpacTHbIH 0OBekT. KauecTBeHHas cucrema
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MOKa)XET MPaKTUYECKU HYJIEBOW YpPOBEHb BHOPOM300paKEHUS, a MIyMsIas

CHUCTEMa BBISIBUT KOHTPACTHBIC JieTaiu o0bekTa (Puc. 21).

¢

Puc.  21. Bubpouzobpasicenue HenooSUdiCHOU  mecmogol  madiuyvl, NOJIYYeHHOe
MenesU3UOHHOU KAMEPOTU C 8bICOKUM YPOBHEM UYMA.

EcTecTBEHHO, 4TO ONpEEICHHOE 3HAYEHHE YPOBHS LIyMa MPUCYTCTBYET
y 11000 KaMmephl, OATOMY CPaBHEHHE KaMep CJIeyeT MPOBOJUTH MO €IUHOM
METOAMKE JJIS MOITyYeHUs! 00ObEKTHUBHBIX CPABHUTEIBHBIX PE3YJIHTATOB.

K coxanenuro, Ipou3BONUTENN TEJIEBU3HUOHHBIX KaMep PEIKO MPUBOIST
TEXHUYECKUE JaHHbIE O JTUHAMHYECKOM JMAala30He TEJIEBU3MOHHBIX Kamep, a
€CIIM TIPUBOJIAT, TO KKl MPOU3BOAUTENH MPOBOJUT UCIBITAHUS MO CBOCH
METOJIMKE, U CPAaBHUTENIbHBIN aHaIN3 3TUX JaHHBIX 3aTpyAHeH. [loatomy ObLIH
MIPOBE/ICHBl MCCIIEIOBAHUS YPOBHS IIymMa U JUHAMUYECKOTO Auarna3zoHa Oosee
50 TeneBM3MOHHBIX KaMe€p OT PAa3IMYHBIX NPOU3BOAUTEIEH M Pa3IMYHOIO
CTPYKTYpHOTrO BbINOJHEeHUs. [IpoBeneHHbIN aHanu3 Mokas3al, 4yTo MO JAHHOMY
napameTpy OOJBIIMHCTBO HCCIEAOBAaHHBIX KaMep HMMEIOT HU3KOE KadecTBO,
BBICOKHI YPOBEHb IIIyMa W HE3HAYUTEIbHBIN JMHAMUYECKUN TUANa30H, MPUIEM
0ojiee BBICOKOE KauyeCTBO M HHU3KUMU YpOBEHb IIymMa HMMEIOT JElIeBble BeO
Kamepel, a Oojee JOpOTHEe KaMKOAEphl, O0COOeHHO ¢  IudpoBoH
MHKPOIIPOIIECCOPHON 00pabOTKOM, MMEIOT 00Jiee BRICOKHH YPOBEHb IIyMa. Tak

KC, MOIHOC B HACTOAIICC BPCM:A, YBCIMYCHUC KOJIHNYCCTBA JJICMCHTOB MaTpHUII
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CHOCOOCTBYET  YBEJIMUYEHHIO YacTOThl BHUACOCHUTHAA M  YMEHBILIECHUIO
(OTOUYBCTBUTEIHLHON TUIOMIAAM d3JIeMEHTa, 00a 3Tux (akTopa MPHUBOAIT K
yBenuueHuto ypoBHs 1myma. CrangaptHo (TOCT 28951-91) nunamudeckuii
JMana3oH OINpeAeAeTCs Kak JIorapu(M OTHOIIEHHUS MAaKCUMaJIbHOIO CUTHANIA K
CPEAHEKBAAPATHUECKOMY OTKJIOHEHUIO IIyMa, MPU 3TOM MPAKTUYECKH BCE
UCCIICIOBAHHBIE  KaMEpbl SIBJISIIOTCS BOCBMHUPA3PSAAHBIMU, B 3TOM Clydae
MaKCUMaJIbHBIA YpPOBEHb CHUTHaNa cocraBisier 256 Out. [lpu ommHakoBOM
MaKCHUMaJIbHOM CHUTHajJ€ OIIEHKYy KayecTBa Kamepbl HH(OpMaTUBHEN
OCYILECTBJIATH 110 YPOBHIO IIyMa, TaK KaK 3Ta XapaKTEpUCTHUKA JIMHEWHO, a HE
norapumuyueckn orpakaeT KadecTBO. COIIacHO METOAMKE, TECTHPOBaHHE
YPOBHS IIIyMa OCYIIECTBIISIIOT HA KOHTPACTHOM TeCT TaOJIMIE, TaK KaK YPOBEHb
mymMa  BUOpOM300pa)KE€HUsSI  3aBUCUT  OT  KOHTPACTHOCTH  OOBEKTa,
MAJOKOHTPACTHBIM ~ OOBEKT  MMEET  3HAYUTEIbHO  MEHBIIUH  IIyM
BUOpOU300pakeHUs, YeM KOHTPACTHBIA OOBEKT. Tak ke CleAyeT Y4YUThIBaTh,
4TO A7  pErucTpaluy  IMEepeMElleHUs  aHAIM3HpyeTcs  4YepHo-Oenas
COCTaBJSIIOIIASl CUTHANA, W JIyYIIME MOKAa3aTeJid MO YPOBHIO IIyMa HMEIOT
KaMephl C alapaTHO BCTPOSCHHOW (PYHKIMEW MEepPEeKITIOUYeHUS B YEepPHO-OEIbIii
pexxuM paboTel. OTCyTCTBHE TakOW (PYHKIMHM TNPUBOAUT K YMEHBUICHHIO
nH(pOpMATUBHON MIomaaAd (OTOUYBCTBUTEIBLHOTO 3JIEMEHTa B 3 pasza u

YBEJIMYEHHIO YPOBHS IIyma B 9 pas.

HaumenoBanwue napamerpa En. nsm. HcTOYHUK BHOCOCUTHANIA
001 002 003 004 005
Paspemaroniasi cnocoOHOCTh TBJI 450 600 440 450 450
Cpennuii yposews 1rymos Ut 0,001 | 0,08 | 0,05 | 0,09 | 0,001
BUOPOU300paKESHHUSI
YactoTa BBOJIa TM(DPOBBIX KAAPOB | KaIPOB/C 12,5 15,0 14,2 15,0 15,0
YacToTHBIN AUana3oH I'n 0-11 0-10(0-10)0-10(|0-11

B kadecTBe MCTOUHMKA BUICOCUTHAJIA B U3/ICITUSX UCTIOIH30BAJIHCH:

001 — mudposas web kamepa Genius Video Cam Web V1(unatepdeiic USB 1.0)
002 — mudposoii kamkoaep Samsung VP-M2100S c 3anuckio avi ¢aitnos

003 — mudposas web kamepa Genius Video Cam Messenger (uatepdeiic USB 2.0)
004 — nudposoit kamrxoaep Sony DCR-HCI15E ¢ untepdeticom IEEE1394

005 — ananoroBas Bugeokamepa 577 F ¢ onudposmukom EZMaker ot AVerMedia.
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OnTtumanabHoe PaCCTOSIHHUE OT KaM€EPLI 10 o0beKTa

[Ipu ompeneneHNN ONTUMAIBLHOTO PACCTOSHHS OT KaMephbl 0 OOBEKTa
HE0OXO0MMO aHAIM3UPOBATH U MOAOUPATH clieayroue (GpakTopsl (IPH yCIOBUU
CTaOMJIBHOCTH BIIMCAHUS 00BEKTa B IKpaH MOHUTOPA):

a) pabouyuil yron oObEKTUBA;

0) OCBEIIEHHOCTh OOBEKTA;

B) MEXaHUYECKYI0 CTAOMIILHOCTh KaMephl;

') CTa0MJIBHOCTh BO3AyXa MEXIY KaMepoil 1 00BEKTOM.

[TapameTpbl OOBEKTMBA M OCBEUIEHHOCTh OOBEKTa MOTYT BIHUATH Ha
YpOBEHB IIyMa, a YBEIWYCHHE YPOBHsI IIyMa BHOPOU300paKEHUSI MPUBOIUT K
MOBBIIMICHUIO BEPOSTHOCTH OMIMOOK MPH UIASHTU(UKAIIUU COCTOSHUS OOBEKTA.
[Ipu yBenuueHWH paCCTOSTHUS OT KaMmepbl 10 OO0BEeKTa, JUisi KOMIIEHCAIUU
MOTEPH OCBEIICHHOCTH, HEOOXOAMMO YBEIMYMBATH OCBEIIEHHOCTh OOBEKTa
IPOMOPLUUOHATIBHO KBaJApaTy paccTosHUS A0 Hero. Jlig KoMIeHcaluu
MEXaHMYECKOM  HeCcTaOMIBPHOCTH  HEOOXOAMMO TPHUHHMATh  MEphl IO
YMEHBIIIEHUIO  COOCTBEHHBIX BHOpamuii Kamepbl, TMPUYEM IKECTKOCTh
MEXaHUYEeCKOW CcTabWin3aluu Kamepbl JOJDKHA OBbITh IPOMOPIIMOHANIbHA
pPacCTOSHUIO OT KaMephl 10 00bekTa. [Ipu aTom paccrosinue He 6onee 10 meTpoB
10 00beKTa He TpeOyeT OCOOBIX Mep M0 MEXaHWYECKOW CTaOMIN3aluy KaMephl,
a Juist pabOThI HA OOJIBIIUX PACCTOSHUSX JKECTKasi MEXaHWYECKas CTaOUIn3alus

KaMephbl SBJISETCS 0043aTEIbHOM.

HacTtpoiiku cucremMbl

HacTtpoiiku cucTeMbl JHOTAKHBI COOTBETCTBOBATh pElIaEMOM 3aaade. ITo
MOJIOXKEHHE C(HOPMYIUPOBAHO JOCTATOYHO IIMPOKO U MPEAyCMAaTPUBAET
MMOHMMAaHHE XapaKTepa PErUCTPUPYEMOrO MPOLECCA U BO3MOKHOCTEN CUCTEMBI.
[ToBTOpUM, YTO MHHUMAaJIbHOE BpEMs pEaKIMU YEJIOBEKa Ha  BO3JICUCTBUE
coctaisier 0,1c. DT0 03Hayaer, 4To UHTEPBAI IUCKpeTn3anuu asuxeHus 0,05¢

SABJIIACTCA NOCTATOYHBIM JJISA IMOJYYCHHUA aJICKBATHOI'O BI/I6pOI/ISO6pa)KeHI/I$[
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4eJioBeKa, a obmiee BpeMs HakoruieHus B 20¢ BKITIOYAET B ce€0s IEPHO] BpEMEHU
OCHOBHBIX (DM3UOJIOTHUECKNX TIPOIECCOB B OPraHM3ME 4YEJIOBEKa, KOTOpPbhIC
CBSI3aHBI C €T'0 SMOITMOHAIBHBIM COCTOSTHHEM. [Ipr 3TOM clieryeT moHUMaTh, 4TO
B 3aBHCHMOCTH OT BBIOPAHHBIX HACTPOEK W PEKUMOB, MBI MOXKEM TOJTydYaTh
COBEpPIIICHHO Pa3UYHbIC KapTUHBI BUOPOU300paKCHHS YEIIOBEKa, HE3aBUCUMO
VI 3aBHUCHMO XapaKTEPHU3YIOIINE €r0 COCTOSIHHE.

Hacrtpoiiku  cuctembl  BUOPOM300paK€HMs,  yCTAHOBIICHHBIE  TI0
YMOJYaHUIO0, PACCUUTaHBl HA TIOJIy4YeHHE BUOPOM300paKECHUs 4YeNOBEeKa W

OIpCACICHNUC €TO SMOIMMOHAJIBHOTO COCTOSAHUS.

Puc. 22. U306padicenue Puc. 23. Hzobpadicenue Puc. 24. Hzo6padicenue
yenoeeka npu HACMpoluiKe yenogeka npu U3MeHeHuu yenoeeka npu U3MeHeHuu
cucmembl N0 YMOTYAHUIO HACMpOUKU CUCTNEMbL NO HACMpOouKU CUCeMbl No
(N=100) ymonuanuio (N=10) ymonuanuio (N=2)

B Hacrosimiee BpeMs IpeajiaratroTcsi CIEIyHOUIME OCHOBHBIE HACTPOUKHU
cucteMbl mo ymomudanuto (Puc. 22), mambonee moJIHO, HA B3TJISAI aBTOPA,
OTpa)karolue ABUTaTeNIbHYI0 aKTUBHOCTh YEJIOBEKA:

N=100 — yncno kapoB HAKOIUICHHS] BUOPOU300PAKEHHUS,;

FPSi,=15 — BXo/Has 4yacToTa KaJIpoB;

FPS,«=5 —wu4acrora 06paboTKHu KaJpoB.

[Ipennaraembie HACTPOWKH MO3BOJISIIOT, B Clydyae HEOOXOAMMOCTH, OINPEAETSATh
KaK OBICTPOM3MEHSIOIINECS MapaMeTphl YejoBeKa, Tak U (PUKCHpPOBATH HU3KO

HaCTOTHBIC HU3MCHCHMUA. VYMeHblIIeHHE BpCMCHH HAaKOIIJICHUA
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BuOpom3oOpakenust g0 10 xagpoB (Puc. 23) wim go 2 xaapoB (Puc. 24)
CYIIECTBEHHO H3MEHSIET PETHCTPUPYEMYIO KAPTUHY M MOXET HPUMEHSTHCS
OTBITHBIM ~ TIOJIL30BATENIEM CHUCTEMBbl I  (UIBTPALMM  OMPEACIICHHBIX

HCI/IXO(l)I/ISI/IOJ'IOFI/I‘IeCKI/IX IMpouecCCOB.
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7. AHaan3 BUOPON300paKeHHs

Jl1s mpoBeieHrs aHaJIM3a MOJIy4aeMoro BUOPOU300paskeHUsT HEOOX0IUMO
OPUHATH HECKOJBKO  aKCHOM, KOTOpble€ JIErJIK B  OCHOBY  TEOPHH
BUOPOM300paKEHUS.

[TpuHATHE HEKUX MOCTYJIATOB UM AKCHOM JISKUT B OCHOBE JIIOO0M HayKH,
U TIEepBUYHAS MPABWIBHOCTb ATHX TOJOXKEHUH BO MHOIOM OIpeleyseT
nanbHelee pa3BuTue Teopud. [IpuHATBIE HA OCHOBE TEXHMUYECKUX H
NCUXO(PU3NOJIOTMYECKUX ~ 3HAHMM  aKCMOMBI  [O3BOJIMJIM  pa3padoTrarthb
OTHOCUTEJIBHO MPOCTYIO0 TEXHUYECKYIO CUCTEMY, TTO3BOJISIFOILYIO TUCTAHIIMOHHO
1 OECKOHTAaKTHO CKaHHUPOBaTh W HACHTU(PHUIIMPOBATH MCUXO(DU3UOIOTHUECKOE
COCTOSIHHE YEJIOBEKA.

1. lupopMaTHBHOCTH KBA3UPABHOBECHOTO COCTOSTHHS YeJI0BEKA

Mexanuueckoe xazupasHogecnoe coCmosiHue yYenosekd UHGOPMaAmueHo
ompasicaem e20 3MOYUOHAILHOE COCMOAHUE.

Du3nyecKuil U TEOPETUYECKUIM CMBICI 3TOTO MPEANOI0KEHUS MOSCHAETCS
B riaBe o0 sHepreTuyeckod mojenu sMmouuit. Ho, kak oObIYHO, BHayajie 3TO
OBLJIO YCTAaHOBJIEHO 3KCIEPUMEHTAIBHO, TaK KaKk BUOPOM300pakeHne 4eoBeKa,
COBEPIIAIOIIETO  OCMBICIEHHbIE  JBMXEHUS  (X0Ab0a,  JKECTUKYJIALHMS),
MPaKTUYECKU HE MOJJaBauCh MHGOpPMATHBHON 00paboTke. B TOo Bpems kak
Ha0JII0/1aN1ach SIBHASL 3aBUCUMOCTb BUOPOU300paKeHHsI ISl KpaWHUX BapUAHTOB
NCUXO(U3UOIOTMYECKOTO COCTOSIHUS (CIIOKOMCTBHE, SpOCTh) AN OOBEKTOB,
HaXOSIINUXCS B MEXaHUYECKH KBa3UPAaBHOBECHOM COCTOSTHUM.

[Tonx  MexaHWYeCKM  KBa3WPABHOBECHBIM  COCTOSSHUEM  4YeJIOBEKa
MTOHUMAETCSI CBOOOJHOE COCTOSIHUE MEXAHMUYECKOr0 paBHOBECHS (CTOS, CUJIS), B
KOTOPOM JIBUXKEHHUS OTPEAENSIIOTCS 0eCCO3HATENbHBIMU TPOIECCaMU, MPEXIE

BCEro paboTON BECTUOYIIAPHOI CUCTEMBI.
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2. UudopMaTHBHOCTH MAKCUMAJIbHOM YaCTOThI

Pecucmpupyeman maxcumanvuas uacmoma eubpayuil onpeoeneHHbIX
Y4acmkos mena UHGOpMaAmueHo Xapakmepusyem O8UdCeHUue 207106bl U
ncuxogusuoro2uiecKkoe cOCmosHue 4eno8exd.

JlaHHBIA TE3UC, MPU BCEU CBOEM KaXYIIEHCS MPOCTOTE, ITO3BOJISIET
CIEeJIaTh LEJbIM PAN BaXHBIX IpeanosiokeHni. Ho BHavane, HEKOTOpbIE
MOSICHEHUsT CyTH  jJaHHoro moctyinata. OH  MO3BOJIsIET  OTOPOCHUTH
pErUCTpUPYEMblE HU3KHUE YAaCTOTHl BUOpAIMH, MPEXKIE BCEro MOTOMY, YTO OHU
ONPENEIAIOTCA HE CTOJIBKO PEaIbHBIM JIBHXKEHUEM TOYEK Tejla, 8 0COOCHHOCTHIO
METO/Ia pErucTpanuu BUOpon300paxeHus u (GU3NOJIOTUEH Tejla YeTOBEKa.

Haubonee  wuHpopMaTuBHa  MakcUMaibHas  vacTtora  (parMeHTa
BUOpou3oOpaxkenus. Eciin olHa TOuka coBepIIaeT JBUKEHHUE N0/ YIPABICHUEM
MBIl Tejla WA JIMLA, TO COCEJHHUE TOYKH TOXKE COBEPLIAIOT II0XO0XKee
JIIBUKEHUE, HO C MEHBIIIEN YaCTOTON U aMIUIUTYAOM.

EcrecTBEHHO, YTO NEpEMENIEHUE COCEOHUX TOUYEK OIPEACISIETCS He
NCUX0(PU3NOIOrMUECKON MPUYMHOM, & aHATOMUYECKUMHU OCOOEHHOCTSIMU Telia
YEJIOBEKA, JKECTKOCThIO KOKU U OTHOCUTEILHOM aMOP(HOCTBIO TEa YEIOBEKA.
BusyaibHO 1OCTaTOYHO CIIOKHO BBIJICIIUTH OJJMHOYHBIE TOUYKU HA LIBETHOM WJIU
MOHOXPOMHOM HM300paX€HUH, OJHAKO, MaKCHUMajbHas 4YacToTa 3JIEMEHTapHO
BBIYUCIISIETCA 10 JTI000MY (hparMeHTy.

OTCcyTCTBHE ONTUYECKOTO KOHTPAcTa WJIA HE3HAYUTEIbHBINA ONTHYECKUN
KOHTPAcT MOTYT CYILIECTBEHHO HMCKaXaTh PETHUCTPUPYEMBIE B KAXKIAOU TOUKE
napameTpsl BuOpouszoOpakenus. [Ipu 3TOM, OIHAKO, MaKCHUMallbHas 4acTOTa
BUOpalMii Ha JOCTAaTOYHO TPOTSHKEHHOM Yy4YacTKE Tejla OKa3bIBaeTcs
MAJIOYYBCTBUTEJIILHOM K BEJIWYMHE ONTHUYECKOIO0 KOHTPACTa, T.K. BEPOSITHOCTH
MOSIBJICHUSI XOTS Obl OJTHOW KOHTPACTHOM TOYKM HA OOBEKTE yBEIMYHMBAECTCS C
YBEIINYEHUEM pazmepa AHAIIU3UPYEMOTO y4acTka. Hctopuuecku
TEJICBU3UOHHBICE CHCTEMBI HMEIOT B OCHOBHOM CTPOYHBIM  NPUHLIHI

CKaHUPOBAHUA. 10T IMPUHIMII HCIIOJIB3YCTCA )41 JJIA aHaJIn3a
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BUOPOM300pakeHNsI, KOTOPOE AaHAIM3UPYETCA MOCTPOYHO, C HAXOXKICHHEM
MaKCUMaJIbHOW YaCTOTHI BUOPAIIHIA JIJIST KaXKJI0M CTPOKH.

Crnenyer MOHMMATh, YTO LIEJIbIO TIOJYUYEHHS] BUOPOU300paKeHHS IBIISETCS
HanOoJjiee TOYHOE ONpPENEJICHUE MapaMeTPOB JBHXKEHHS TOJOBBI YEJIOBEKa B
COCTOSIHUM PaBHOBECHs, OHM OTPAXKAIOT IMCUXO(U3HOIOTHUYECKOE COCTOSIHHE
yesioBeka. [loaeMeHTHBIM MPOCTPaHCTBEHHBIA aHalu3 HEOOXoauM i Ooiee
TOYHOI'O ONPENEICHUS HWHTErPAJIbHBIX IApaMETPOB JBIKEHUS, IO3TOMY
[EPEX0] OT MO3JEMEHTHOI'O K IOCTPOYHOMY AHAJIW3Y JIOTMYHBIA IIAr B 3TOM

HalpaBJICHUH.

3. IIpocTpancTBeHHast HHPOPMATHBHOCTD

IIpocmpancmeennas HEPABHOMEPHOCMb 8UbOpoU3006padcenus
uHgopmamusHo xapaxkmepusyem coCmosiHue 00beKma.

[lepeuunoe  BUOpou3OOpakeHHWE  TPEACTaBIsAeT COOOM  MaTpHuily
MTHOBEHHBIX 3HaYEHUW aMILTUTY Il /WA YaCTOTHI BUOpAIIMil TOYEK Tea.

[IpocTpaHcTBEHHass  HEPAaBHOMEPHOCTb  3TOM  MATPHUILI  MOXET
ONPEENATHCS HEPAaBHOMEPHBIM (ACUMMETPUYHBIM) IBUKEHUEM TOUEK TEJa WU
ONTHYECKOW HEPABHOMEPHOCTHIO 00BekTa. JInio uenoBeka mpu (HpoHTAIHLHOM
HaOII0JICHUH MOYKHO YCIIOBHO CUYUTATh CUMMETPUYHBIM, TOATOMY HabJIrogaeMast
acUMMETpHsl BUOpAIMii CBUJETEIHLCTBYET O HEPABHOMEPHOCTH JIBHXKCHUS
oOBeKTa.

OyHKIMOHAIBHAS ~ aCUMMETpPUs  TOJOBHOTO  MO3ra  Omnpesesser
XapakTepUCTUKM JIMYHOCTH M BIMSET Ha TIOBEJIEHHUE 4elloBeka [25].
OnekTposHLeanorpa@uueckue MUCCIEeI0BaHUS IOKA3bIBAIOT CYIIECTBEHHBIC
pazuuvs B CHUMMETPUU DJICKTPUUYECKONM aKTUBHOCTH MO3ra [IJIsl 4eJOBEKa,
HaxOoJSIIErocs B aKTUBHOM COCTOSIHMM, ITIOATOMY Pa3/ieIbHOE U3MEPEHHE JIEBOU
Y MIPaBOW 4YacTU BUOPOU300paKEHUS YEJIOBEKA JIOJKHO CYIIECTBEHHO MOBBICUTH

MH()OPMATUBHOCTH aHAJIHU3A.
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ACUMMETPUYHOCTh TMPOCTPAHCTBEHHON W BPEMEHHOW COCTaBIISIOIINX
BUOpallMd BbI3BaHA BO MHOTOM (DU3MOJOTHYECKOW aCHMMETPHUYHOCTHIO
YeJIOBEYECKOro Tela W, NpexJe Bcero, (YyHKIMOHAJIBHOM acUMMeTpuen
MO3roBOM aKTMBHOCTH 4YeJOBeKa. [IpakTHUecKu 3TO peasu3yercs cieayroliuM
o0pa3oM: CHMHXPOHHO M HE3aBUCHUMO aHAJIM3UPYETCs JIeBas M IpaBas 4acTH
MoJIy4aeMoro  BUOpOM300pa)keHus,  T.€.,  HalpUMEp,  ONPENEISIOTCS
HE3aBUCHMbIE 3HAUYEHUS YacTOThl M aMIUIUTYJbl MO JIEBOW WU IMpaBOM YacTH

KaXKJI0M CTPOUKH BUOPOU300pAKEHHUS.

4. IlpocTpaHCTBEeHHO-BPpeMeHHAst HHPOPMATHBHOCTH

H3menenue npocmpancmeenHvlx Xapakmepucmux subpou3oopadcetus 60
8pemMenU UHGDOPMAMUBHO XapaKkmepusyem cocmosanue 06veKma.

Peructpanuss u3MeHeHus TNCUXO(MU3HOJOTUYECKUX TApaMeTpoOB  BO
BPEMEHU MPUMEHSIETCS JUIsl aHalu3a U3BECTHBIX (PU3MOIOTMYECKUX MPOLIECCOB
90T, OKT', KI'P u ap. Jlns Bcex mepeynciaeHHbIX (GU3U0JIOTHISCKUX MPOIIECCOB
U3MepeHrne (PU3UOIOTHYECKUX TMapaMeTPOB OCYIIECTBIISIETCS B ONPEIEICHHOU
ToOuke  Tena  (mpocTpaHcTBa).  MaTpuuHbld  HOPUHUOUI — TOJYyYEHHS
BUOPON300pakeHUsI O3BOJISIET MHBAPUAHTHO CyMMHUPOBATh 3HAYEHUS YACTOTHI
Y aMIUTUTY 16l BUOPOU300paKEeHUsI TI0 MPOU3BOJIbHOMY ()parMeHTy W/UIId BCEMY
KaJIpy ¥ NPOBOAMTH PA3IUYHYIO BHYTPUKAJIPOBYIO 0OpaOOTKY ISl MOTYYEHUS
MH(POPMATUBHBIX XapaKTEPUCTUK OOBEKTA.

HaubGonee mpoctoi, HO TOCTAaTOYHO MH(POPMATUBHOW XapaKTEPUCTUKON
BUOpOM300pakeHHsT  SBIIAETCS IPOCTPAHCTBEHHO-BPEMEHHAsh THCTOrpamma
pacrpeneneHuss 4YacToThl, IOJIY4YEHHas [0 BCEM DJJEMEHTaM MATpULbl H
HECKOJIBKMM  Kajpam. YacroTHas TuCTOrpaMMma  IIO3BOJIIET  COYETaTh
BO3MOXXHOCTH 0OpabOOTKM TOUYEUHBIX IMCUXO(U3HOIOTHUYECKUX XapaKTEPUCTUK
391", OKI', KI'P u npoctpanctBeHHbIx n3o0paxxkenuid Y3U, AMP ¢ nomomibio
[IlenoHOBCKOM Teopuu uH(popManuu [23], TaKk Kak IOJIYy4YaeMOE pEalbHOE

BUOpOU300pakeHHe — HTO HHPOPMAIIMOHHO-BEPOSTHOCTHAS XapAKTEPUCTHUKA.
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CnydaliHO€ 3HAaY€HWE YacTOThl WJIA aMIUTUTYAbl B KaKJIO0H KOHKPETHOM
TOYKE MOXET ONIPEAENATbCA MHOXKECTBOM IIPOLIECCOB, HO CTAaTUCTUYECKUE
XapaKkTepUCTUKU, TAKAE KAK MaTEMAaTHYECKOEe OXUIAHUE U JUCIIEPCHs,
JOCTaTOYHO TOYHO ONPENEISIIOT MH(OPMAIMOHHO-BEPOSITHOCTHBINA HCXOIHBIM

Imponcecc.
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8. [TapameTpbl BUOpON300paKeHUs

PeanbHoe BHOpon3oOpaxeHue oObEeKTa OTpa)KaeT MapaMeTphl ABMKEHUS
TOYEK OOBEKTa M 3aBHUCHT OT ONTHYECKOTO0 KOHTpAcTa MEX]Iy €ro TOYKaMHu.
Tonbko B TOM ciiydae, eciau KakJas TOUka 0OBbEKTa OTJIMYAETCs TI0 KOHTPacTy
OT COCeOHMX, BHOpoM300paxkeHne OyJeT MPUCYTCTBOBATh B KAXKIOM TOYKE
o0bekTa. OTOOpa)keHHUEe HAKOIUIEHHOM aMIUIMTYIbl HEepeMELIeHHs] B KaKIOu
TOYKE C MOMOIIBIO MCEBOIBETOBOM MIKAIBI CO3/]aeT N300paskeHne, OTJaIEHHO
HAaIlOMUHAIOIEE pealbHOE IIBETHOE M300pakeHHEe OO0BEKTa, WIM TEIUIOBOE
n300pakeHne, B KOTOPOM I[BET OTOOpaxkaeT TeMIeparypy. AMIUIUTYAHAs

COCTaBJISIIONIAs KaXKJI0M TOUKM BUOpOM300pakeHus onpeaensiercs no Gopmyie:

N
|
Axay ) ﬁ z ‘Ux,y,i ) Uxaya(i-l' 1) > T

i=1
X, Y - KOOpJIUHATHI TOYKH;
U yy,i- BEIMYMHA CUTHAJIa B TOYKE X, Y B 1-OM Kajpe;
U 4y (i+1)- BEIMYMHA CUTHAJIa B TOUKE X,y B (1+1) Kaape;

N - 4Kciio KaapoB, MO KOTOPHIM UAET HAKOIJICHUE aMIUIMTYTHOW COCTaBIISIFOILICH

BUOPOU300paKEeHHS.

OToOpakeHHe 4YacTOThl MMEPEMEIICHUS] B KakJoW Touke oOBekTa (Ha
CaMoOM JIeJie - IPOCTPAHCTBA) CO3AAET N300paXKeHUe, MOX0KEE Ha AMILUIUTYIHOE,
HO HECKOJIbKO OTJIMYAIOIIEeCs OT aMIUTUTYAHOIO IMPU OTOOpaKEHWUU €AMHOU
MICEBJIOIIBETOBOM IIKAJIOM, TaK Kak (PUKCUpyeTCs M3MEHEHHE CHUTHajla B TOUYKE

BHE 3aBUCHUMOCTHU OT aMIUIUTYbI, TOJbKO O mu 1.
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YacToTHasgs  COCTaBIAMOMIAs  KaXIAOW  TOYKH  BHUOPOM300paKeHHS

ompeaensercs mo Gopmyiie:

) 255N%Ai<> 0:1%
VN ;lgéz’dﬂizo 0

ECTCCTBGHHO, HCBO3MOXHO OIHOBPCMCHHO OT06pa3I/ITI> Ha IINIOCKOM

Iy

M300paXKeHUH B OJTHOM TOYKE JIBa YHCIa, TTOSTOMY MPH BU3YaJIbHOM IMPOCMOTPE
aMIUIATYTHOE U YaCTOTHOE M300pakeHHne 00BEKTa MOCIEAOBATEIHHO BHIBOIST
Ha 9KpaH MOHHUTOpA.

[TpuBenenHbie (GOPMYIBI TOATBEPKIAAIOT, YTO PEATHHOE AMILTUTYIHOE
BUOpON300pakeHHe OTPaKaeT aMIUIMTYAy U3MEHEHUS CUTHaJIa B KaXKIOW TOUKe
IPOCTPAHCTBA, a peaJbHOE YaCTOTHOE BHOPOM300paKEHUE OTpakaeT 4YacTOTY
M3MEHEHUS CUTHAJa B TOUKE MPOCTPAHCTBA.

B nmanpheiimem peanbHOe BUOpoOU300pakeHHE MBI OyJeM Ha3bIBaTh
npocto  BUOpouzoOpakeHWeM, JJid  YIpOILIeHUs TepMuHonoruu. llpu
BBITIOJTHEHUH OIMCAaHHBIX B TJ. 6 YCIOBHI pa3HHMIIA MEXIY MapaMeTpaMu
pEaTbHOTO W HUJCATLHOTO BHUOPOM300paKCHHUST MOXET OBITh MHUHHUMAaJbHA, B
9TOM CIIy4ae MOXHO TOBOPHTb, YTO BUOPOM300paKEHHE OTPAKAET aMILTUTY Ly H
4acTOTy MEpEeMEIICHUs OObEKTa.

To, uro BUOpoM300pakeHHE 3aBUCUT OT MApaMeTPOB JBIIKCHHS Tela,
ObUIO TIOHATHO Cpa3y, TaK Kak BHOPOM300pa’KEHUE MPUCYTCTBYET TOJBKO Y
KHUBBIX M JBIKYIIUXCS  O0bEeKTOB. OJHAKO TMOHATH  3aBUCUMOCTD
BUOPOU300paKeHUS OT TICUXO(U3HOIOTHYECKOTO COCTOSHHUS YelOBEKa
0Ka3aJ0Cch He MPOCTO.

Kak HU cTpaHHO, ouepemHas [OTajka WM HCTOPUYECKAs aHAIOTHS
MOMOTJIa OCO3HaTh WH(GOPMATUBHOCTH BHOpom3o0pakeHus. M3BecTHO, 4TO, B

HCKOTOPBIX ClIyYadx, AYHICBHOC COCTOAHHUC YCJIIOBCKA BH3YAIU3HUPYCTCA U
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oToOpakaeTcs B BUJE aypbl. BuOpon3obpaxeHue MpUCyIe KUBBIM OOBEKTaM,
€ClIi  4YeJOBEK WM JKMBOTHOE YMHpaeT, TO Npomajgaer M  €ro
BUOpoM300pakeHUe, TMO3TOMY Mbl  pEHIWIM  TNPEJACTaBUTh  BHEIHEE
BUOpom300pakeHNEe dYenoBeKa (OToOpakarolee aMIUIUTYJHYI0O U YaCTOTHYIO
COCTaBJISIIONIYI0 BHYTpPEHHEro BHOpom3zoOpaxkeHusi) B Buue aypsl (Puc. 25).
[Ipyuem B Hauaje, B BHJE KIACCUYECKOW aypbl, paJyalbHO PACTOJIOKECHHOU
BOKPYT T'oJIoBbl 4enoBeka. OJIHAKO paJHalibHOE PACIIONOKEHHE ayphbl TpeOyeT
0oJbIIIe 3aTpaT KOMITBIOTEPHBIX PECYPCOB, YEM CTPOYHAs MPHUBSI3KA, MPU ITOM
nH(GOPMATUBHOCTh HE TOBbIIIaeTca. Kpome Toro, crpodyHasi mpuBsi3Ka aypsl -
BHEIIHET0 BUOPOU300paKEHUs, IeJaeT €€ BU3yaJbHO OTJIMYHON OT PEIUTHO3HO-
HCTOPUYECKOH, 4TO, O€3yCIOBHO, MPABUIHHO, TaK KaK AJISl TOCTPOSHUS TaHHOM
aypbl HCTOJB3YIOTCS HAYYHO-TEXHUYECKHE TMPHUHITUIBI  XapPaKTEPUCTHKU

COCTOSAHUS YCIIOBCKA.

Puc. 25. Buympenuee (a) u enewnee (b) subpousodpasicenue (aypa) wenosexa.

B npouecce paboTsl Hal TEXHOJIOTMEN BHEIIHEE BUOPOU300paKeHUE WU
aypa Tmpolula CBOM IMyTh Pa3BUTUS B COOTBETCTBUU C HAIIMM I[OHUMAaHUEM
CMbICJa TEXHOJIOTUU ISl MAaKCUMaJbHOTO OTOOpa)KeHUs PHEPTUU JIBUKEHUS U
ncUX0(U3UOIOrMYECKUX TapaMeTpoB yesioBeka. Ha JaHHbI MOMEHT LIBET ayphl
OTpa)kaeT MaKCUMAJIbHYIO YaCTOTY CTPOKH BUOPOM300pakeHUs, a pa3Mep aypsl

CPEIHIOI0 aMIUTUTYAy BUOpAIlUU B CTPOKE.
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[To3xe MBI BepHEMCS K (PH3UYECKOMY CMBICITY ayphl, a TTOKa IeperaeM K
napamMeTpaM BUOPOU300paKEHUS, BHIOOP KOTOPBIX MPOUCXOIUT C TTOMOIIBIO

BU3YaJILHOTO aHAIIN3a 00pa3yIoNIelcs ayphl.

IlepBuyHbIC MapaMeTPbI

Haunbonee momHass W mpocTas XapaKTepUCTHKa JII0OOro oObekTa
BO3MOXXHa C T[OMOIIBI0 TEPBUYHBIX MMAPAMETPOB C  MHHUMAJbHOU
(YHKIIMOHAIBHOM  KOoppeisiiuend Mexay coboil. Ecimm  1aBa  mapamerpa
B3aMMOCBSI3aHbl, TO HET CMbICJIA KCIOJIb30BaTh KX COBMECTHO JJIA
XapaKTEePUCTUKU OO0BEKTa, JOCTATOYHO OJHOTO U3 HuX. I[loatomy s
XapaKTEepUCTUKU BHUOpon300paxkeHus: ObUIM BBIOpaHbl YeThIpe (HYHKUHUOHAIBHO
HE3aBUCHUMBIE TPYMIIbI MapaMETPOB, XapaKTEPUIYIOIMINX Pa3IUYHbIE CBOMCTBA —
aMILTUTYIY, YaCTOTY, CAMMETPHIO U 00pabOTKy BUOPOU300paKEHHUSI.

B kaxmoil rpynme mapameTpbl Tak)Xe YCIOBHO JACNSTCS IO BPEMEHU
OTpENEeNCHUs] WX OBICTPOJCUCTBUIO Ha TapamMeTpbl MaKCHMaJIbHOTO
obicTponiericTBust (Bpemsi HakoruieHus: npumepHo 0,1 cexyHpaa), cpeaHero
ObICTpOIeHicTBHS (BpeMsI HAKOIUICHUS MPUMEPHO | CEeKyH/Ia), MaKCUMaJIbHOTO
HakoruieHust (BpeMs HakorieHuss 10-20 cexyHn), aHaJIOTUYHO «BPEMEHHBIM
Tpuagam» Hukomnas boronto6osa [13]. DT BpeMeHHBIE IPYMIIbI OMPEACIISIIOTCS
Pa3IUYHBIMH MCUXO(PU3HOJIOTUYECKUMH MPOLIECCAMU B OpPraHU3ME YEJIOBEKa.
Tak kak MHMHMMalbHOE BpEMsI pEaKIMU YelioBeKa Ha Jr0o0e BO3ZCCTBHE
coctaBimsier 0,1 cexkyHIy, TO mapamMeTpbl MaKCUMAaJIbHOTO OBICTPOJCHCTBUS
OTBEYAIOT 32 PETUCTPAIUIO OBICTPO U3MEHSIOIINXCSA XapaKTEPUCTHK YEJIOBEKa.

CoOOTBETCTBEHHO TMapamMeTpbl BTOPOW TIpyMmbl (PUKCUPYIOT COCTOSHHS
YEJI0BEKa, U3MEHSIONMIMECA C 4acTOTOW npuMepHo 1 ['1, a TpeTher rpynisl - 3a
MEJIJIEHHO U3MEHSIONINECS COCTOSIHUS. Eciii 4enoBeK HaXOJUTCSd B CHOKOMHOM
M CTAallMOHAPHOM COCTOSIHMM, TO HaubOojee HHMOPMATUBHO €ro MOXKHO

XapaKTCpU30BaTh I1apamMeTpaMiu TpeTBeﬁ Ipymnbl, 1 ACTCKIOUKU JOKU H
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XapaKTepUCTUKU HECTAIMOHAPHBIX COCTOSIHUM Hambosiee WH(OPMATHUBHBI
rapameTpbl IEPBOU U BTOPOM TPYMIL.

Bua BuOpon3o0pakeHusi 4eJIoBeKa 3aMETHO OTIMYAETCS MPU PA3IUYHOM
BPEMEHH HAaKOIUICHUS MAapaMeTpoOB, AK€ €CJIM YEJIOBEK HaXOIUTCA B

cTallMoHapHOM cocTosiHuu (cM. Puc. 21, 22, 23).

9. DHepreTuveckast MoaeJab IMOLMM

“f wac 830ps8ycv, kak mpucma moHH mpomuaa .
Braoumup Buicoyxuii

CnenaHHoe MPEANOJOXKEHUE, YTO MHUKPOJBUKEHUS YEJIIOBEKa B
COCTOSIHUM PABHOBECHSI OTPAXAIOT €ro MCUXO(PU3UOIOTHYECKOEe COCTOSHUE,
OBLJIO TOJATBEPKJICHO CPABHUTEIBHBIMU HUCIBITAHUSIMU U U3MEPEHUEM
napameTpoB u3BecTHbIMH MeTofamu (OO0, KI'P, OKI') u ncuxonoruyeckumu
tectupoBanusMu (bacca-Jlapku, xaun Tect, Tect Jlromepa) [26]. Ilocae Toro,
KaK pe3yiabTaT MOJYY€H, OH MPEICTABISIETCS JOCTATOYHO OYEBUIHBIM, TEM
O6onee dTO CBSI3b  TNCUXO(DH3UOIIOTHYECKOTO COCTOSIHUS YEeJIOBEKa C
napaMeTpaMu €ro ABWXKEHUM cienyeT u3 padbot Japsuna, Ceuenona, Opeiina,
Jloneca, JIopeHna n 3aKOHOB TEPMOJNHAMUKH.

[lepBoili 3akoH TepMmoauHamMuku [19] omnpenenser mnpeoOpa3oBaHue
sHepruu. M3MeHeHue BHYTPEHHEH JHEpPrud 3aKpbhITOM TEPMOAMHAMUYECKOU
CUCTEMBI PaBHO CYMMe€ KOJIMYECTBA TEILJIOTHI, IEPEIAaHHON CHUCTEeMe, U padore,
COBEpILICHHOM cucTeMou. MareMaruyecku IIEPBBIM  3aKOH  MOYKHO
chopMyIUpOBaTh B BUJIE:

dU =060 — oW,
rne dU mnpencraBnsieT W3MEHEHHWE BHYTPEHHEH OJHEPruuM CuUCTeMbl, 00
MPEACTABIISAET KOJMYECTBO TEIUIOTHI, TIOJIydeHHOE CcHucTeMou, u oW
MPEJCTABIACT KOJIMYECTBO PAOOTHI, COBEPIIECHHON CHUCTEMOW OTHOCUTEIBHO
OKpy>Karomen cpeapl. B COOTBETCTBHM C HEPAPXUUYECKOW TEPMOJIWHAMUKOU

I'mappimieBa [13] MOXXHO yTBEpKIaTh, YTO YEJIOBEK, HAXOASUIUMNUCS B COCTOSHUU
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MEXAHUYECKOTO PAaBHOBECHUS, OJHOBPEMEHHO HAXOJIUTCS W B COCTOSIHUH
OMOXMMHUYECKOTO KBaszupaBHOBecus, U OW TIpelncTaBiseT cOO0W KOJIMYECTBO
paboThl, OCYIIECTBISIEMOM CHCTEMOW, B BHAE MHUKpoBHOpauuid. Cucrema
TEPMOPETYJIMPOBAHUSI YEJIOBEKA TMOJJACPKUBAET CTAOUIBLHOMW TEMIEpaTypy
YEJIOBEYECKOI0 TeJa, CIEI0BATENbHO, MOXXHO CYUTaTh, YTO AMOLMOHAJIbHAS
SHEPrusl JOJDKHA OBbITh MPOMOPIMOHATIbBHA JABUXKEHUSIM W MHUKPOBUOpAIUSM
T'OJIOBBI.

UYenoBek mpencTaBisieT cOO0M YpE3BBIYANHO CIOXKHYIO OHMOJIOTMYECKYIO
CUCTEMY, OJHAKO BBIMOJHEHHE 3aKOHA COXPAHEHUSI DHEPrUU SBISIETCS
00s13aTeNIbHBIM JIIA JIFOOOM 3aMKHYTOM CHCTeMBl. Eciam  SMOIMOHAIbHBIC
COCTOSIHUSI YEJIOBEKA OTIMYAIOTCS MEXOAY COOOM, TO OHM OOs3aHbI pa3INvaThCs
M3MEHEHUEM BHYTPEHHEH 5SHEPrud M COBEPIIAEMOW YEJIOBEKOM pPabOTOil.
CymiecTByeT BCEro HECKOJIBKO MEXAaHHW3MOB BBIJICICHUS DJHEPrUu,  3TO
BBIJICJICHUE TeIUla, W3JIydeHHE M COBEPIICHHE MEXaHMYeCKOW paboThl, T.€.
nBUKEHHE. 3adUKCUPOBATh HETEIJIOBOE U3IYyYEHHE YeNIOBEeKa JOCTaTOYHO
CJIO)KHO, OHO MMEET CJIa0yr0 SHEPreTUKy U OyleT pacCMOTPEHO B CIEAyIOIen
riaBe. M3BEeCTHO, YTO TEIUIOBBIE MPOIIECCHI, 0€3yCIOBHO, CBSI3aHbI C AMOLUSIMU
[27], KI['P oTpaxaeT mpoliecc TEPMOPETYJSLHUM U YCHEUIHO MPUMEHSIETCS B
JNETEeKIHUH JDKU [6] U ONpeieIeHur SMOILIMOHATIBHOTO COCTOSIHUSL.

[lepeBoag »HEpruM SMOLMOHAIBHOTO COCTOSIHMS B MEXAHUYECKOE
nBuxkeHue (paboTy) ABISETCS TaKMM K€ 3HA4YMMbIM, €CTECTBEHHBIM U
00s13aTeNIbHBIM MPOIECCOM IHEPTOPETYIISAINU, KaK U TEPMOPETYJISIHS, OJHAKO,
710 HACTOSILEr0 BPEMEHH, MOYEMY-TO CBSI3b MEXIY JBUKEHUEM M DMOLUSAMH HE
OblJ1a pacCMOTpEeHa KaK €CTECTBEHHOE CJIEICTBHE 3aKOHA COXPAHEHUsS YHEPTHUU.
UenoBeK, HAXOMSAUIUMUCA B COCTOSHUM HMOIMOHAIBHOTO BO30YXICHUS U
BBIHYKJICHHBIN HaXOJUTCS B (DUKCHPOBAHHOM IOJOKEHUU, HE OTIWYAETCS OT
KOKEpa  Ha  OXOT€, OH  BBIHYXKJIEH  COBEpIIaTh  MEXAHUYECKUE
MUKPOTIEPEMENIEHUsA, JJII TOro 4YTOObl  KOMIIGHCHPOBATH  BBIJICJICHUE

BHYTpCHHCﬁ OHCPIHUH. KOHG‘{HO, 4aCcTOTa W aMIUIUTylda 9THX HCpCMGH_IGHI/Iﬁ



49

3aBUCAT U OT CTEIEHH KOHTPOJS YEJIOBEKa HaJ CBOUM COCTOSIHUEM, M, €CIIU
YeJIOBEK MBITAETCSI CKPBITh CBOE COCTOSHUE, TO MBI UMEEM JIEJI0 CO CPBITHIMU
sMolsMU. [Ipu 3TOM MONHOCTHIO HCKIIOUUTH MHUKPONEPEMEIIECHUS TaK K€
HEBO3MOYKHO, KaK MMOHU3UTh TEMIIEPATypy CBOEr0 Teja J0 a0COJIOTHOIO HyJIs
no KenbBuHy. EcTeCTBEHHO, YTO MHTEHCUBHOCTh U XapaKTep MHUKPOIBUKEHUN
3aBUCUT OT KOJIMYECTBA BBIJEISIEMOM SHEPTUU, B CBOIO OYEpE[b, BhIIEIsEMas
DHEPrUs 3aBUCUT OT MEPEKUBAEMOI0 SMOLIMOHAIIBHOTO COCTOSIHMSL.

®dusnueckuii  B3MIAA Ha  BUOpOM300pakeHUE,  OTpa)karoIui
TEPMOJMHAMMYECKYIO MojJenb sMouuid [13, 14], npenmomaraer, dro Jro0as
AOMOIMS TMPEACTABISET COO00M (YHKIIMIO W3MEHEHUS KOJIMYeCTBa paboThI,
COBEPILIAEMOM YEJIOBEKOM BO BPEMEHHM M B NMPOCTPAHCTBE U, B OOIIEM BHJIE,
MOXET OBITh BhIpakeHa (OPMYJION:

ow W
E;=fie—;————
: flEdf d(x,y,Z)E’ e

E;— 1-ag smomus (arpeccusi, cTpecc, TPeBOKHOCTD U T.11.);

W — BPEMEHHOE M3MEHEHHUE KOJIMYECTBa PabOThI, COBEPIICHHOM
dt roJIOBOM 4YeJOBEKa, B BHUJE MUKPOJBIKEHUNH U
W MUKPOBUOpAITU;

d(x,y,z)

— IPOCTPAHCTBEHHOE PACIPEACIICHUE KOJIMYECTBA
paboThI, COBEPIICHHOM rOJIOBOM YelloBeKa, B BUIE MUKPOIBIKCHHM
¥ MUKPOBHUOpAITUiA.

[TpennoxenHass (yHKIUMOHAIbHAS 3aBUCHUMOCTH OMPEICIICHUS SMOIMMA
HOCHUT OOIIMI XapakTep U MOKET ObITh KOHKPETH3UpOBaHa B JanbHenmeM. [Ipu
3TOM OOJBIIMI HWHTEpPEC MPEICTABIAIOT (OPMYJbl [  ONpeaeseHUs
KOHKPETHBIX ~ 3MOLIMOHAJIBHBIX  COCTOSSHUM 10 NIPOCTPAHCTBEHHOMY U
BPEMEHHOMY pachpe/iefieHhI0 BUOpaluii ToJ0BbI 4YesioBeka. [l mpumepa u
oOCyXXJeHusl Jjajee MNpuBOAUTCA (opMyna [Uisl ONpENENeHUs  YPOBHS

arp€CCUBHOCTH YCJIOBCKA.
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Hepapxuueckas TepMmoauHamuka [13] paccMarpuBaeT  OOBEKTHI,
HaXOJISAIIUECS B PABHOBECHOM COCTOSTHUH, NMPUYEM MEXaHUYCCKOE PaBHOBECHE
JUTSL CIIO’KHOW CHUCTEMBI aBTOMATHYECKH TIPEJITOJIaraeT PaBHOBECHE M Ha BCEX
IPYTUX UEPAPXUUYECKUX YPOBHSAX - SHEPreTHUECKOM, OMOXUMHUYECKOM U T.J.

BuOpouzobpaxenue mjid MCHUXOJIOIMH aHAJOTUYHO H300pPETEHUIO
MUKPOCKOTIA /11 OMOJIOTHH, HA YPOBHE MUKPOJBMIKEHUN OTKPHIBAETCS HOBBIN
MUP SMOIMH, KOTOpPbIe MOTYT OBITh ONMpPENeNeHbl aBTOMAaTUYECKU C MOMOIIBIO
TEXHUYECKUX CpeAcTB. BubponzoOpaxkeHne - 3TO HaHOICHUXOJIOTHS, B KOTOPOM
CMEIICHUE IEHTPa TSHKECTH YeJIOBeKa B COCTOSHUU PAaBHOBECHUS HAa HECKOJIBKO
HAaHOMETPOB OTPa’KaeT MPOSIBIICHUE COZHAHMS M TOJICO3HAHUS.

YacToe UCronb30BaHUE aHAIIOTUN SIBJISIETCS] €CTECTBEHHBIM HA HA4aJIbHOU
CTa/IMM UCCJIEIOBAaHNUsA, TaK KaK OMpe/IeNIieHuEe 3aBUCUMOCTH MEXKIY SMOLIUSIMHU U
BUOpou3o0OpakeHneM TpeOyeT MpPOBEAEHUS OOIUPHBIX U Pa3HOIUIAHOBBIX
HKCIIEPUMEHTOB. JIoTMKa U aHaJOTUU B OTPEICTICHUN ATOM 3aBUCUMOCTH MOKET
ObITh €TUHCTBEHHBIM CIIOCOOOM, CIIOCOOHBIM CYIIECTBEHHO COKpaTUTh 00beM
MCCJICIOBAHUM, IPEATIOYTUTEIHHBIM SBISICTCSI TEOPETUIECKOE MOJICTUPOBAHUE C
MOCJICTYFOIITUM IKCIIEPUMEHTATBHBIM TTOTBEP)KICHUEM.

[Tpumepsl pacnpenencHus BHYTPEHHEW DHEPTUUM W pacyeT MmapaMeTpoB
BHOpPOM300paKEHUS IS COCTOSTHUSI arpeCCHH M TPEBOXXHOCTH PACCMOTPEHBI
nainee. BepoATHO, MOXHO TMPEUIOKUTh U JIPYTUE aJTOPUTMBI pacyueTa 3TUX
OMOIMOHAJILHBIX ~ COCTOSHUM, XOTS TPEIIOKCHHBIC BapHAHTBl  XOPOIIO
COTJIAaCYIOTCSl C OJKCIEPUMEHTAIbHBIMH JIaHHBIMU. ABTOp HaJeercs, 4YTO
npennaraemMasi  OOBEKTHBHAasi  DHEpreTHYecKas  MOJENIb  ONpeaeleHus

AMOIMOHATIBLHOIO COCTOSIHUSI CTAHET OOIIETIPUHITON B OJIMKaiiIeM Oy Tyiem.

Pacyer ypoBHs arpeccuu
PaccmoTpum pacuer smMonuid Ha NOpUMEPE COCTOSHHS arpeccuu. B

COBpeMCHHOﬁ IICUXOJOTHUH PA3JINYaAr0T oonee 200 Pa3JINYHBIX SMOIHNOHAJIBHBIX



51

cocrossHuid  (http://en.wikipedia.org/wiki/Emotion), npuueM i Kaxaou
KOHKPETHON 3MOLMUH MOXKET OBbITh OFPOMHOE KOJUYECTBO ompeneneHui. Jlis
COCTOSIHUSI arpeccCMy H3BECTHO OoJsiee cTa ompeneneHuit [26, 28], npuuewm,
HEKOTOPBIE UICTOYHUKHU OTHOCSIT arpecCuio K AMOIUAM, a aApyrue HeT. [Ipu stom
NPAaKTUYECKH BCE CUUTAIOT, YTO B COCTOSHUM arpecCUM YeJOBEK JOCTAaTOYHO
aKTUBEH W BO30YXKJEH, 3HAYUT JIOTMYHO MPEANOJI0XKHUTh, YTO B arpecCUBHOM
COCTOSIHUM YBEJIMYMBAETCS YacTOoTa BCeX (PU3MOJIOTMYECKUX IMPOIIECCOB,
POTEKAIOIINX B OPraHU3MeE YeNIOBEKa, 3HAUUT, U YaCTOThI BUOPON300paKEHUS.

DKCMEPUMEHTAIBHO HOATBEPKICHO, YTO MPHU YBEIUUYEHUU arpeCCUBHOCTU
MPOUCXOJUT YBEIUYCHHE  CpeAHEeW YacToThl BuOpomzoOpakeHus. OmHAKO
HEKOTOpBIE IICUXOJIOTUYECKHE COCTOSIHU S, HaIpuMmep, AKTUBHOM
COCPEOTOYEHHOCTH, TAK)KE XAPAKTEPU3YIOTCS YBEIWYEHUEM CPEIHEN 4acTOTHI
BUOPOU300paKEeHHMsI, XOTS IBHO OTJIMYAIOTCS OT COCTOSIHUSA arpeccuu. [Ipu sTom
ObLJIO OTMEUYEHO, YTO COCTOSHHE AaKTUBHOW cocpenoroyeHHocTH (Puc. 26)
XapaKTepu3yeTcsi MUHUMAJIbHBIM Pa30pOCOM YacTOThl BUOPOU300paKEHUS B
IJIOTHOCTH PACHPEICIICHUS], B TO BPEMS KaK B COCTOSIHUU arpecCUM MPOUCXOIUT
3HAQUUTENbHBIM  pa3dpoc B  pacmpeieneHUu  4acToTbl.  [logmeueHHas
3aKOHOMEPHOCTh MO3BOJISIET OMPEAENATh YPOBEHb arpecChy, Kak MPUBEAECHHYIO

cyMMmy cpennero 3HadeHust yactotsl 1 CKO pacnpenenenus 4acToThl.

M1=4,83426

5=1.13303

M2=4,65000
Load ...

M1=2,93402

5=0.55154
M2=3,20000
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Puc. 26. Tunosas eucmoepamma pacnpeoenenusi yacmomsl 0N COCMOSHUS
AKMUBHOU COCPEOOMOYEHHOCTU.

M1=6, 69259

5=0.52500
M&=7.45000

Load ...

M1=483315

5=0.96710
Mz=4,75000
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Puc. 27. Tunoeas cucmoecpamma pacnpeoenenus dacmomvl ONs a2PeccU8HO20
COCMOAHUS.

Kaxnoe pacnpenenenue (4acTOTHasi TUCTOrpaMma) IMIpeaiaraercs
XapaKkTepru30BaTh CIEeAYIOIIUMU OCHOBHBIMU MaTEeMaTUYECKUMHU
XapaKTepUCTUKAMU, MI1-  maremarnueckoe  OXHAaHHE  (CpeaHee
apu(pMETUUYECKOE 3HAUYCHHE IO PACHpPENENICHUI0), S - CPEeIHEKBaAPATHYECKOE
orkioHeHue (CKO xapakrepusyeT MMPHHY pacmupeaesieHus), M2 - 3HadyeHue
4acTOThI, COOTBETCTBYIOIIIEE MAaKCUMYyMY pacrnpeneneHus. M3 npuBeaeHHBIX
PUCYHKOB CJEAYET, UYTO MPEJIOKCHHbIE MaTEMAaTHUUYECKUE XapaKTEPHUCTUKU
YaCTOTHOTO pacIpeieNieHUs] 3HAUUTENIbHO 3aBUCST OT COCTOSIHUA YEJIOBEKa, UTO,
OJIHAKO, HE WCKJII0YAeT BO3MOXKHOCTh BBEJCHHUS HOBBIX HWH(GOPMATHBHBIX
MaTeMaTUYECKUX XapaKTEePUCTUK JUTSt O0TOOpaKEHUS YaCTOTHOTO
pacnpeneneHus.

[TonydeHHble 3aBUCUMOCTH HMMEIOT JIOTUYHOE TMCUXO(U3UOIOTHYECKOE
oObsicieHue. CocTosiHME  aKTHMBHOM  COCPEIOTOYEHHOCTH  CBSI3aHO €
YBEJIMUECHUEM KOHIICHTpAIUU U 4YacTOThI BCEX OCHOBHBIX

ncuxogu3nonorudeckux nporeccoB. [Ipu 3ToM cocpeoTOUYEeHHOCTh MTPUBOIUT
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K YMEHBIIICHUIO pa3dpoca YacTOTHl BUOpAIMiA, T.€. BCE TOYKH W OPTaHbl
YyeloBeka paboTaloT CHUHXPOHHO. [[ns cocTostHust arpeccuu, Hao0OpOT,
XapaKTEpHBl ACHHXPOHHBIC TMPOIECCHI, CBS3aHHBIE C TEM, 4YTO OJHH
NCUXO(U3NONIOTHUECKAE TPOLECChl  YCKOPAIOTCS, a Jpyrue, HaoOopoT,
TOpMO3ATCS. Takoe CIIOBECHOE OMNHMCAHHWE arpeCCHBHOCTH TMPHUCYTCTBOBAIO Y
MHOTHX BEJIHMKWX YYCHHBIX IMpoinioro, Hampumep, Japsuaa u Jlopenma. K
COXKaJIEeHWI0, = OHM  HE  00JajaTd  BO3MOXKHOCTSMHU  COBPEMEHHOMU
BBIUYMCIIMUTEIIFHOW TEXHUKH W BHUJICOCHCTEMaMH, MHAUe BUOpPOM300paKEHUE U
pacdeT 3MOIHIA MO mapaMeTpaM BHOPOM300paKeHUsI MOT OBITh OCYIIIECTBIICH HA
100-200 mer panee. Mcxonas W3 BBIMICU3IOXKEHHOTO, ObLIa TPENTIOKEHA

cienyromas Gopmysia pacuera ypoBHS arpecCUH:

1 —
F,+40 ”21 7 - F
512 e

)2

Agr =

Agr — ypOBEHb arpeccuy;

F,, — 4actora MakcuMyMa B THCTOIPaMMe€ IUIOTHOCTH PaCIpEACIICHUs YacToOT;

F; — Komu4ecTBO OTCUETOB C 1 -TOW YacTOTOI B TUCTOTpaMMe IJIOTHOCTH PaCIpeeNICHHs
4acTOTBI, TOJyd4eHHOE 3a BpeMs N KaJpoB;

n — YHuCJI0 OTCUYCTOB C MeX(KaHPOBOﬁ Pa3HOCTBIO BLIIIEC HOpOFOBOfI BN KaJpax.

[lepBast coctaBmsiromas yucauTenss (QoOpMysabl  pacueTa  YpPOBHS
arpeccuBHoctu (F,=M2) omnpenenser cMmelieHUe pacrnpeieseHuss M0 OCH
4acTOThl, MNpuYeM, Ooiee BBICOKAs YacTOTa KOJIEOAHUH COOTBETCTBYET
YBEJIMYECHHUIO YPOBHSI arpecCHBHOCTU. BrTopas cocraBisomas YuCaIuTes
onpenensiercss CKO (S Ha puc. 6 U 7) u xapakTepu3yeT HUPHUHY YaCTOTHOTO
pacnpezeneHus. boiee MmMMpOKoe pacnpeneseHue COOTBETCTBYET IOBBILIEHHIO
YPOBHSl arpecCUBHOCTU uesoBeka. lIpu MosydyeHHH HMCXOJIHBIX OTCUETOB C

noMoIiplo 8 OWUTOBOM Kamepbl Kod(duimeHT 3HameHaTenss 512 mo3Bojser
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U3MEpATh KOA(P(OUIIMEHT arpecCCUBHOCTH B  OTHOCUTENBHBIX  EAUHUIIAX,
mmeHsaonmica ot 0 (HyneBas arpecCMBHOCTb) 10 1 (MakcumaibHas
arpeccuBHOCTh). [IpuBeneHNE OCTAIBHBIX PacUYETHBIX MAPAMETPOB SMOIMM K
muanazony oT 0 mo 1 (wmm 0-100%) siBsieTcsl OpeAnoOYTUTEIbHBIM U B
aIbHEHIIIEM.

JanHast ¢opmynia omnpeaenseT MNPUBEIACHHBI YpPOBEHb arpeccuw,
MaKCUMAaJIbHOE 3HaueHue arpeccuu He mokeT mnpeBbimiath 100%. IIpu stom
MaKCUMaJIbHOE 3HAY€HUE THUCTOTPAMMbl MPOCTPAHCTBEHHOTO pacCHpeleieHus
4acTOThI, OINpPEAEISIEMOM MO MAaKCUMaJdbHOMY BpeMeHHM HakoruieHus (N=50
KaJpoB),  HAXOQuUTCA B  KpallHeW  mpaBod  4YacTH, a  I[IUPUHA
CPEIHEKBAAPATUUECKOTO OTKJIOHEHUSI YacTOThl paBHA BCEMY YAaCTOTHOMY
muanazony (Puc. 27). MaremaTudecku JOCTaTOYHO CJIOKHO H300pa3uTh
pacnpenenenue, coorBercTtByromee 100% arpeccun, OHO TPUOTUZUTETHHO
MOXET apOKCUMHUPOBATHCS CIOKEHHEM PaBHOMEPHOTO M AKCIIOHEHIIUATIBLHOTO

pacrpeneneHusl.

Pacuer ypoBHSl TPEBOKHOCTH

Jlns oToOpakeHHs ypOBHS TPEBOXKHOCTH HCIIOJIb30Baach BpEeMEHHas
owicTpoeiicTByOMas cocrapistomas (N=2) BuOpouzoOpakeHuss 0e3 yuera
MPOCTPAHCTBEHHOr0  pacrpeneneHus. llpu  xapakTtepucTukd  oOUIEro
NCUX0(U3UOJIOTHIECKOTO COCTOSHHS YEJIOBEKa C IOMOIIBI0 OrPaHUYCHHOTO
KOJIMYECTBA TapaMeTpoB  II€JIECOOOPAa3HO  HCIMOJB30BaTh  IMapaMeTpbl ¢
MHUHUMQJIBHON KOppENsAlMe, Tak KaK HEKOPPEJIUPOBAHHBIC IapaMETpPhI
XapaKTEepU3yIT 00BEKT ¢ MAKCUMAIbHOW MH()OPMATUBHOCTHIO. MI3BECTHO, UTO B
COCTOSIHUM TPEBOKHOCTH YBEIMYUBACTCS KOPPENSALMS BBICOKOUACTOTHOM
aKTHBHOCTH Mo3ra B aibda M Oera auama3oHax [26]. J[BH)KEHHS TOJIOBHI,
KOHEUHO, Oojiee HWHEPIMOHHBI, Y€M DJIEKTpUUeCKas aKTUBHOCTb MO3ra, HO
COOTHOIIIEHUE BBICOKOYACTOTHOM COCTABJIAIOIICH JBUKEHUS K HU3KOYACTOTHOM

Takke okazaioch wuHpopMmaTtuBHbIM. [IpemnoxenHas ¢opmyna pacyera
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TPEBOKHOCTHU TaKxke siBisieTcs npuBeaeHHoil k 100%, u, B ciaydae MOBBIIEHHOU

TPEBOXKHOCTHU, B CIIEKTpE BUOpaIMil yeroBeka ImpeodagaeT BbICOKOYACTOTHAs

COCTaBJIAOIIAS B JBUKEHUU IO OTHOLIEHUIO K HU3KOYAaCTOTHOM COCTaBIISIOIIEH.
VY denoBeka, HaxXOASIIETOCS B CIOKOWHOM COCTOSIHMM, MpeoOJiafaioT

HU3KOYACTOTHbIE  BUOpanuu, MW  CHEKTp  BUOpauuid  COOTBETCTBYET

AKCIOHEHIMAJIBHOMY 3aKOHY paclpeIeIICHHUs.

dopMyiia pacueTa TPEBOKHOCTH

fmax
B (f)

max

-_ 2
7T=_—2
fmax

S A (/)

0,1 . TIe

Pi (f) — cnekTpanbHas MOLIHOCTh paclpeaeseHUs] 4aCTOThl BUOPON300pakeHuUs;

finax— MaKCUMaJIbHAs YacTOTA B CIIEKTPE pacIpeie]ICHHs YaCTOThl BUOPOU300paKeHUSI.

M1=3,.50694
5=3.42425

ANMMWIWMWMWMWN——WJW M2=0.20000

Load ...

:

M1=5.12986
5=3.45410
Mz2=0.95000
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Puc. 28. Cnexmp uacmomsi unmezspanvHo2o cueHaia sudOpou30opadiceHus 06veKxma 6
CNOKOUHOM COCMOSIHUU (8EPXHULL 2PAPUK) U COCMOAHUU MPEBONCHOCU (HUNCHUL 2PAPUK).
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M1=2. 158550

5=1.53076
M2=0, 15000

Load ...

M1=4.55366

5=2 98746
M2=0, 15000

COa

1 2 3 4 5 b 7 8 9 H []F
z Bl

[ oie

=

Puc. 29. Cpasnumenvhvie pacnpedenerus 4aCMomHbiX CHeKMpPOo8 UOPOU300PAdNCEeHUs
00H020 COCMOSIHUSL 4eN08eKd, NOJIYYeHHble C PA3IUYHOU YACMOMOU Kadpos 5 K/c (8epxHull
epaghux) u 10 x/c (Hudicruil epagux).

W3 npuBegeHHsix Ha puc.28 rpaduKOB CIEIYET, YTO CHEKTP YacCTOThI
BUOpalMK YeJIOBEKa B CIIOKOMHOM COCTOSTHUM MOKET OBITh anmpoOKCUMHUPOBAH
DKCIIOHEHTOM, B TO BpeMs KaK CIEKTP YacTOThl BHOpalid YeIOoBEKa B
BO30Y’KJIEGHHOM COCTOSTHUU MPEJICTABISET cO00M 0oJiee CIONKHYI0 KOMOMHAIMIO
13 HECKOJBKUX PA3IMYHbBIX PacipeacicHu.

[IpuBenennsie Ha puCyHKax 28 u 29 rpadukd MOKa3bIBAIOT, YTO
YaCTOTHOTO Juara3oHa 5 K/C MOXET ObIThb HEIOCTAaTOYHO JIsi MPaBUIBLHOTO
OmpeIeSICHHs] IMOIMI YeJIOBEKa B TPEBOKHOM HIJIM BO30Y>KJI€HHOM COCTOSIHUH,
Tak kak BepxHui rpadux (Puc. 29) oOpwiBaeTcs HOCTaTOYHO PE3KO H
MOTPEIIHOCTh OMPEACNICHUs] TPEBOKHOCTU M0 mpeniaraeMoi dopmyiie Oynuer
J0CTaTOYHO Benuka. [IpucyrcTBrue B BUOPOU300paKEHUH aKTUBHBIX COCTOSIHUN
YeJoBeKa OTHOCHUTEIBRHO BBICOKOYACTOTHOM cocraBmstomei (5-10) I'n
MPEABSBISICT pa3InYHbIe TPEOOBaHUS K AaHAIW3Y BBICOKOYACTOTHBIX U
HU3KOYACTOTHBIX IPOIIECCOB, KOTOpPhIE HEOOXOIMMO OOBEIUHSATH B OJHOU

MIPOrpaMMHO-aIIapaTHON 00paboTKe.
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10. buonose uau aypa?

BOoAbIMIMHCTBO ~ yYeHBIX,  3aHUMAIOIIMXCA  M3YYEHHUEM  CIa0bIX
OMOJOTUYECKUX TOJIEH, MPENOYUTaeT UCIOJIb30BaTh TEPMUH «OHOMONIE», KaK
Hay4HbIM aHAJIOr PEJIUTHO3HOIO0 TEepMHUHA «aypa». Ha MoH B3rmsm, 3TOo HE
COBCEM KOPPEKTHO, T.K. 00a 3THUX TEPMUHA HECYT Pa3INYHYIO CMBICIOBYIO
Harpy3Ky M MOTYT HE3aBUCHMMO MCIIOJb30BaThCS B HAYYHOW TEPMHHOJIOTHH.
[TonpoOyem pa3nenuTh MOJTHOMOYUS MEXKAYy JaHHBIMA TEpPMHHAMH, [aB
Hay4HBbIE ONPEIAEIEHUS U TOMY, U JPYTOMY.

Haunem c aypsl. [log aypol cienyer moHMMaTh COBOKYITHOCTh CBOWCTB
YelloBeKa WM HMHTETPalIbHYI0 TCUXO(PU3HOJOTUYECKYIO XapaKTEPUCTUKY
o0bekTa. CBOIO aypy MOXET MMETh HE TOJBKO UYEJIOBEK WJIU KUBOTHOE, HO W
MECTO, KHHUTra, KapTUHa U T.J. Aypa 4eloBeKa BKIIOYaeT B ce0sl PU3NUECKYIO U
TYXOBHYIO COCTAaBIIAIOIIME €ro (PU3MOJIOTMYECKOr0 COCTOSIHUS — HACTPOEHHE,
SMOLIMK, BCE TO, YTO OIpeaensieT M o0pa3yeT COCTOSHHUE 4YeIOBEKa B
ONpEJEeNeHHbIE MOMEHT BpeMeHH. M3o0paxenue aypsl (dopma, 1BET U
aHATOMMYECKas MPUBA3KA) OTPAXKAET MHTErPATBHOE COCTOSHUE YEJIOBEKa.

buomnone sBngercs Quanueckoil XapaKTEpUCTUKOW, MPHUCYIIEH JTI0O00MY
OMOJOrNYEeCKOMY OOBEKTY, KOTOpasi BKIKOYAET M3BECTHBIC W/WIIM HEU3BECTHBIC
W3JIy4YEHUS TEIUJIOBBIX, CBETOBBIX, IPABUTALIMOHHBIX U AJIEKTPOMArHUTHBIX BOJIH,
00pa30BaHHBIX OMOJOTUYECKUM OOBEKTOM KaK Ha KJIETOYHOM ypOBHE, TaK U C
YBEIIMYCHUEM CTCNICHU WHTErpaliui OO0BEKTa, HAMpuUMep, OTIACIbHBIMU
OpraHaMy WJIM CUCTEMaMH U YEJIOBEKOM B LeJIOM. [Ipu Takon xapakTepucTuke
OMOIIOJSI, TEIJIOBOE M3yUYEHHE YEJIOBEKa SBISIETCS OJHOM M3 COCTaBIISIOIIMX
ouomnons. K coxaneHuto, Ipyrue u3BECTHbIE COCTABIISIIOUIME OMOMOJIS YEI0BEKa
UMEIOT  HEJOCTAaTOYHYK)  MOIIHOCTh  JUJIi  JIOCTOBEPHOM  perucrpauuu
COBPEMEHHBIMU TEXHUYECKUMU CPEJICTBAMU.

Cy1iecTByeT HEKOTOpasi TEXHUYECKAs CIIOAKHOCTh Pa3rpaHUUYEHUs TaHHBIX

TEPMUHOB, TMOTOMY 4YTO JI0O00€ HM3MEHEHHE COCTOSHHMS YeJoBeKa (ayphl)
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INPUBOJAUT K €CTECTBEHHOMY M3MEHEHHIO M3iaydeHus (Ouomons). ITo
AHAJIOTMYHO BCEM M3BECTHOMY 3aKkOHy OMa, Korja M3MEHEHUE CHJIbI TOKa B
MIPOBOJIHUKE BBI3BIBAET OJHO3HAYHOE M3MEHEHME NaJeHUs HampsbkeHus. [lpu
3TOM B DJJIEKTPOTEXHUKE HUKTO HE IyTaeT CWJIy TOKa W HaIpsOHKEHUE, X
U3MEPSIOT C TOMOIIBIO Pa3IMYHBIX, XOTS U CBSI3aHHBIX MEXIy CcOOOH,
¢u3nyeckux enuHull. Tak ke ciaeayeT NOCTyNaTh U B OMOMETPUH, PUYEM aypa
SBJISICTCSI OCHOBHOM HMHTETPAIbHOM XapaKTEPUCTHKON YeIoBeKa, a Ouorose
OJIHOM M3 (U3HUECKUX XapaKTEPUCTHUK, C MOMOIIBIO KOTOPOM YEIOBEK MOKET
BO3JICCTBOBATh Ha Jpyrue oObekThl. [Ipm 3TOM 4YenoBEeK MOXKET
BO3JICHICTBOBATh HA JIPYyTHE OOBEKTHI C MIOMOIIBIO CJIIOB, IPUKOCHOBEHHUM U T.II.,
4TO B OOJIBIIMHCTBE Clly4aeB Oojiee 3HAYMMO, YEM BO3JIEUCTBHE OHOIOJIEM.
JlpeBHME U300paK€HUs aypbl YEJIOBEKAa BCTPEYAKOTCS BO BCEX PEIIUTHUSAX,
IpUYEeM HU OJ[HA PENIUTHsS HE M300pakaeT aypy OTAEJIbHO OT uejoBeKka. Takow
MOAXO/ SIBJIAETCSA MPEANOYTUTENbHBIM U ¢ HAYYHON TOYKHU 3pEHUS, IOTOMY YTO
aypa — 3TO HE CBEYEHHE BOKPYI YEJIOBEKA, 3TO CaM YEJIOBEK C TEM, YTO €ro
OKpy»aeT M Xxapakrepusyer. Kiaccuueckoe CBEYEHHE BOKPYT UeJOBEKa
OTOOpa)KaeT COBOKYITHOCTb OCHOBHBIX IApaMETPOB, XapaKTEPHU3YHOUIUX
COCTOSIHHE 4EeJIOBEKa, KOTOpbIE TaKKe€ MOXXHO OOBEAMHUTH B OJJHO OCHOBHOE
CBOMCTBO, HAIPUMEP, MYIPOCTh, CBATOCTh U T.J., (PUKCUPYEMOE XYJI0)KHUKOM B
BUJIE IBeTa U (hopMbl aypsl. Clie10BaTENbHO, KIACCUUYECKOE OTOOpaKEHUE ayphbl
MOJIHOCTBIO COBIAJIAET C JAHHBIM HaMU ONpENIECJICHUEM UM Ha CaMOM Jiejie He
COJIEPKUT HUYETO MUCTHYECKOTO.

Bo3sBpamasich k BHENTHEMY BHUOPOU300paKEHUIO, OMPENETUM, YTO OHO
co0oll mpencraisieT - aypy uinu Ouomone? Tak kak ObUIO JOKa3aHO, YTO
BHEIIHEE  BHOpom300pakKeHHWE  CBA3aHO €  MCUXO(PU3HOJOTUYECKUMHU
XapaKTEPUCTUKAMHU YEJIOBEKA W MMEET YETKYH0 aHaTOMHYECKYIO MPUBS3KY, TO
BHEIIIHEE BUOPOM300paKEHUE MOXKHO OTOXAECTBIATH ¢ aypou. Ecnm Oyner
JOKa3aHO HaJU4Hhe HEKOTO OMOJIOTMYECKOro M3Iy4Y€HHUs, MPONOPLUUOHAIBHOIO

qaCTOTC BH6paHHﬁ TOYCK TCJIa YCJIOBCKd, TO BHCIIHCC BPI6pOI/I306pa}KCHI/IC
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MOXXHO Oyner cuutarh OuomoneM. Ha HacTosmuii MOMEHT OHOJIOTHYECKOE
U3IyYeHUEe C TpeanojlaraéMbIMH  [apamMeTpaMud He  OOHapyXeHo, H
MPEXIEBPEMEHHO HA3bIBATh BHEIIHEE BUOPON300paKeHUE OUOIIOIEM.

ABTOMaTHyecknue OMOMETPUUECKUE CUCTEMBI OTJIMYAIOT OJJHOTO YeJIOBEKa
OT JpYroro mno HUIACHTHU(PUKAUOHHBIM OHOMETpHuYecKUM mapameTrpaM. K HuM
OTHOCATCS OTIEYATKHU NaNbIEB, pa3Mep U (popma Jnia, pyKH, TEHETUYECKUNA KOJT
u T.1. HeBO3MOXHO cO31aTh TOYHYIO KOIIMIO OJHOTO YEJOBEKa, HaXe Yy
OJTHOSIMIIOBBIX OJIM3HELIOB WM KJIOHOB pa3Hble OTNEYaTKU NanblieB. B cBoem
OONBIIMHCTBE  OMOMETpPUYECKHWE  MapaMeTphl,  MPUMEHSIOMHECS IS
UACHTU(UKAIINY YeT0BEKa, HE3HAUUTEIbHO U3MEHSIOTCS B TEUEHUE BCEHl JKU3HU
yesoBeka. OJIHaKO 3MOIMOHAIBHOE COCTOSIHUE YeJIOBEKa MOYKET 3HAYUTEJIbHO
U3MEHUTHCS B TEUEHHE OJJHON CEKYH/Ibl, €CJIM OH YBUJIHT WJIU YCIBIIINUT BAKHYIO
s ce0s napopmanno. O0beaAHEHHE PU3NYECKUX U TyXOBHBIX I1apaMETPOB B
OJIMH HHTETPAJIIbHBIN IapaMeTp, KOTOPbIA Mbl Ha3blBa€M aypou, ITOCTATOYHO
YCJIIOBHO, MOTOMY YTO, Ha NEPBBIM B3IVIAJ, CYIIECTBEHHO YINPOIIAET MOJEIb
uccienoBanud. [Ipu 3TOM, 0HaKO, BOZHMKAIOT HOBBIE BO3MOXXHOCTH aHAaJIU3a
MapaMeTpoB aypbl YEIOBEKa, KOTOPBIX MOXET OBITh 3HAYUTENHHO OOJIbIIE, YeM
W3BECTHBIX, UCIIOJIb3YEMBIX JIJISl ONPEAECIECHUS ayphl.

PaccMOTpyM BO3MOKHOCTh TOCTPOEHHS aypbl Ha OCHOBE aHalu3a
BUOponsoOpaxkeHusi. PaHee s ToBOpuaA O TOM, YTO TNEPBbIE MONBITKH
BU3YQJIBHOIO aHaln3a BHOpPOM300paK€HUs HE Jalu  IOJIOKUTEIBHOTO
pesynprara. JeMCTBUTENBHO CIIOKHO BBIJCIUTh TOYKY, HE3HAYUTEIBHO
OTJMYAIOLIYIOCS MO IIBETY Ha (OHE MHOXECTBa JPYIMX IBETHBIX TOYEK.
[lepexon Ha wu300pakeHUE aypbl BOKPYI Tella CYLIECTBEHHO W3MEHSET
cutyauuto. Ilpu 3TOM, B COOTBETCTBHM C M3J0KEHHBIMH aKCHOMaMH
WHOOPMATUBHOCTH  BUOPOM3O0paKEHMs,  IBET  aypbl  ONpPEACNIeTCS
MaKCHUMaJIbHOW YaCTOTOM BHOpALMU TOYEK Teja B KaXI0M CTPOKE M300paKEeHUS
OTZIEJIbHO JIJIs JIEBOUM M MPaBOM YaCTH JBHXKYILETocs: (BUOPUPYIOIIETO) 00BEKTa,

a pasMep aypbl OTOOpa)kaeTcs CpellHeM 3HauyeHUEM aMIUIMTYIbl BUOpamuii B
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JAHHBIX YacTIX CTPOK. Takoil cyry0o mparMaTudeckuil moaxoa K BU3yalln3aluu
3HAUYMMBIX TApaMeTpOB BHUOpAIMii, OTHOCHUTEIHHO HEOXHUIAHHO, Nl OYEHb
MHTEpeCHbIEe pe3yibTaThl. OKa3aaoch, UTO TaKOE BUOPOM300paKeHHE YeTOBEKA
OYECHb IIOXOKE€ HA KJIACCHYECKYK0 aypy B €€ pasIM4HbIX JPEBHUX
OTOOpPAKEHUSX, HAPUMEpP Ha XPUCTHUAHCKUX HMKOHAX. Y OOJBIIMHCTBA JIIOJEH
BU3yaJIM3UpyeMasi aypa BOKpPYI TOJOBBI OKa3zajach 3HAYUTENIbHO Oosee
MHTEHCUBHAsI, YeM BOKpPYT Bcero tena. COBIAIEHHUs] Ha 3TOM HE 3aKOHYMUJIMCH.
BriOpanHas Takke M3 YHUCTO TEXHUYECKHX COOOpa)KEHUM IIKala ILBETOBOIO
KOJIMPOBAHMS YaCTOThI U aMILTUTYAbl BUOPAIIUU, UJICHTUYHASI KPUBOU BUTHOCTHU
rjia3a, oT (PMOJIETOBOTO IBETA ISl HU3KUX YaCTOT BUOpAIMH, 0 KPaCHOTO I1BETA
JUIsE  BBICOKMX YacTOT BHOpalMu, TMoOKa3aja XOpoIlee COBMAJEHUE C
uaeHTuQuKamen ncuxoPu3noaIoruueckoro COCTOSHUS YeI0BEeKa, ONMMCAHHOU B
Oynnuiickoit penuruu [29].

Oxkazanochk, 4yTo (hopma U IIBET ayphl, WM BHEIIHETO BUOPOU300paKeHMUsI,
MH(POPMATUBHO XapakTepusyeT (PU3HOJIOIMUECKOe COCTOSHHE 4YeJOBEKa U €ro
3I0pOBbe, a €€ H300pakeHMEe BO MHOTOM COBHAJACT C HCTOPUYECKUMU U
PENUTUO3HBIMU  M300paKeHUsIMU  aypbl. [lompoOyem omnpenaenuTs NPUYUHBI
JAHHOTO COBMAJCHMS. MaloBepOsTHO, YTO TAKOE COBIMAJECHHUE MOXKET OBITh
Cly4ailHbIM, CKOp€e BCEro OHO OmNpeleseTcs OOIMMH MeXaHU3MaMu
JIOTUYECKUX PACCYKJICHUM U SMIUPUUECKUMU JTAHHBIMU, TTOJTYUYEHHBIMU B XOJI€
pPa3BUTHA YEJIOBEUECTBA, MPOSBISIIOIIMMUCS Ha YPOBHE IOJACO3HATEIBHOIO
MBIIIUICHHUS.

B uem e 3akimouaercs cBsizb MeXIy aypoll u BubOpanumsmu? Ecmu
IPEANOJIOAKUTH EAUHCTBO MOCTPOEHUS SHEPTETUKH KUBOW U HEKUBOU MPHUPOIBI,
TO CTAHOBUTCS JIerde OTBETHTh HAa JaHHBIA Bompoc. B ¢usuke mukpomupa

BOJIHOBBICE M KBAHTOBBIE CBOMCTBA JIO0OOI0 QJICKTPOMAIrHUTHOI'O M3JIYUYCHUA
BCCraa MpuUCyTCTBYOT BMCCTC H IO OTACIBHOCTH. 9Hepr1/151 (i)OTOHa € 3aBUCHUT

OT 4acToThl u3nydenus V; € = h [V, roe h — 310 mocrosiuuas I[lnanka. Ecnu

IMEPEHECTU JIaHHBIﬁ IMPUHOUIT 3aBUCHUMOCTH OHCPIruM M3JIYUCHUSA IKHBOI'O
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00BEKTa OT YACTOThl Ha >XMBOW OOBEKT, TO MOJIYdYaeTCs, YTO HU3Iy4YCHUE,
UCXOJsIIee OT OJKUBOrO OOBEKTa, XapaKTepU3yeT €ro  SHEpreTHky,
CJIEI0BAaTEIbHO, MHTYUTUBHOE H300paKEHHUE aypbl BOKPYT YEJIOBEKa HMEET
JIOTUYHOE Hay4yHOe 00OCHOBaHUE. Sl HEe Xouy ceiluac OCTaHaBIMBATHCA Ha TOM,
HACKOJIBKO PEaNbHO BUJAETH aypy, KaK 3TO YTBEPKIAIOT MHOTME 3KCTPACEHCHI.
JlocTaroyHO CKa3aTh, YTO MO3I 4YelloBeKa M M0 3PQPEeKTUBHOCTH, U IO
OBICTPOJICHCTBUIO BO MHOTOM TPEBOCXOJIUT CcoBpeMeHHbie DBM, wu, ecinu
BBIUHCIICHUE aypbl U BUOPOU300pakeHHsI MOKHO MTpoBecTH Ha OBM, To mouemy
aHAJIOTUYHBIA BBIYMCIUTENBHBIN MPOLIECC HE MOXKET ObITh OpraHU30BaH B
rojose uenoBeka? Tem Oonee, yTO COBpeMeHHasl HayKa J0 CHUX IOp HE 3HAET,
KaK pealbHO OCYLIECTBIIAETCS MPOLECC MBIIUIEHUS, @ MBI, B paAMKax TaHHOU
KHWIM, BBIHYXKJIEHbl OCTaBaTbCsd B Mpelenax COBPEMEHHBIX 3HAHMI.
YenoBeueckuii ria3 o0JiajaeT Tak)Ke 3HAYMTENbHO OoJiblied (B JIECATKH pa3)
paspemiaronieil crnocoOHOCThIO, YEM BHUAEO KaMepa, a MMEHHO pa3peliaronias
CHIOCOOHOCTh ~ CUUTHIBAIOILEIO  yCTPOMCTBA  OMpeZeNsieT  BO3MOXKHOCTb
¢dbuKkcupoBaTh BHOpallMU, CJIEJI0BATEIBHO, YEJIOBEK MOXET BHUJETh aypy Ha
OCHOBE BUOPOM300paKeHUs 3HAYUTENBHO JIyUllle, YeM TeXHUYECKasi CUCTEMa.
KoHeyHO, MHOTHE yUEHbIE MOTYT YIIPEKHYTh U3JI0)KEHHYIO TEOPHUIO B TOM,
YTO MpeJiaraeéMoe U300pakxeHue ayphl SBIAETCS BUPTYAJIbHBIM WU YCIOBHBIM.
Opnako, Ha MOW B3MVISA, OHO HE Oo0Jee BUPTYaJbHO, YE€M OOBIYHOE
nzo0paxxenue. Eciu m3o0pakeHue nepefaeT peajibHble CBOWCTBA 00BEKTa, TO
€ro BHUPTYAJIBHOCTh WJIM YCIOBHOCTh CTAaHOBUTCS COBEPIIEHHO HEBAKHOMW.
['maBHBIM CTaHOBUTCS OOIIECTIPUHATOCTH IMPEAJIAraeéMoro yCJIOBHOTO IMOJAXOJA.
Ho Bce 310 ocTaercs cripaBeJIMBbIM TOJBKO IPH MEpPEaye peaibHbIX CBOMCTB
00BbEeKTa, MHAYE PAHO WM TMO3AHO OOUICTIPUHATHIA IMOAXOJA H3MEHSETCA U
00I1IeCTBO MPUHUMAET APYroe perieHrne. Aypa 1 B 3TOM IOHUMaHUH BbIIEpKaia
WCIIBITAaHUE BPEMEHEM, a TEPMHH, CYLIECTBYIOIIMN HE MEHEE IIECTH THICAY JIET,
BpSJ JIX SIBJSIETCS HENPaBWJIBHBIM M €r0 U3MEHEHHE B OukaiieM OyaylieM

MaJIOBCPOSATHO.
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[TosTOMy B CIEIYyIONIMX TJIaBaX Mbl PACCMOTPHUM Pa3JIMYHBIE TPUMEHCHUS
TEXHOJIOTUU BUOPOU300PAKEHHUS, UCTIONB3YS TEPMHH aypa B COOTBETCTBUU C

IMPUBCACHHLIM OIIPCACICHUCM.
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11. Ilpumenenue BudpoH300pakenus

Tenepb, korna 00bIlIas YaCTh KHUTH YK€ MPOIIeHA, MOKHO 3ayMaThCs
HA TEMYy — KOMY H JUIsSl 4Yero HY>KHO 3T0 BHOpoun3oOpaxenue? CaMblil mpocToit
OTBET — JUIsl pa3BJI€UEHHUs, MPOCTO HHTEPECHO TIOCMOTPETh Ha cel0sid u
OKPY>KaIOUIUX C JPYTrOd CTOPOHBI, TaK KAK HUKOTJIa U HUKTO HE BUJEJ PaHbIIIC.
MoxxHo BcrnoMHUTH Benukoro ®apanes, KOTOpBII OTBETHJ Ha BOIPOC
aHTJIMACKOW  KOpOJIEeBBI -  Kakas 10Jib3a MOXET ObITh C  3TOTO
AJICKTpOMAarHeTu3Ma, BelIukui ¢Gu3uk oTBeTwi. «Moxere au Bpi, Bame
BenuuectBo, mpeackazath Cyap0y TOJBKO 4YTO POJUBIIETOCs peOeHKa?»
BubpounzoOpaxeHue mnpeacTtaBisieT coO0OM TakoW ke TEpBUYHBIA BUJ
M300paKEHUSI, KaK PEHTTCHOBCKOE, TEIJIOBOE, YJBTPA3BYKOBOE, MAarHUTHO-
pPE30HAHCHOE WJIM OOBIYHOE IBETHOE u300pakeHue. IlepBUYHBIX BUIOB
M300paKE€HUsI HE TaK MHOTO Y KaXK/Iblid U3 HUX HAXOJUT IPUMEHEHHE BO MHOTHX
obOnactsix. Bce mepBuuHBIE BUABI HM300paKeHHM OBUIM KOTJA-TO OTKPBITHI U
pPa3BUBAINCH TOCTENEHHO, Ja)Xe Halle 3pEHUE — 3TO NPOLECC IUTEIbHOU
HBOMIOITUHU. BO3MOXKHO, T€ IpUMEHEHUS, KOTOPHIE MBI TIpearnojaraem, He OyIyT
peaNun30BaHbl, HO TaKXe, BO3MOXHO, YTO BUOPOM300paKEHHE HANIECT
IIPUMEHEHUE TaM, II€ U MPEANOJIOXKUTh ceiluac Henb3s. Bubpounzodpaxenue -
ATO EIWHCTBEHHBIN BUJ H300paXCHUH, KOTOPBIA MPHUCYI] OHOIOTHYECKUM
00bEeKTaM, TOJIKO KOIJla OHHU JKHUBBI, IOCJIE CMEpPTH BHOpPOM300paKeHUE
nponagaeT. 9To CBOMCTBO MO3BOJSET MPEANOI0XKUTh, YTO BUOPOU300paxKeHue
OTpaXaeT KaKWe-TO XapaKTePUCTUKH IMKUBOTO OOBEKTA, CBSI3AHHBIE C €ro
COCTOSIHUEM, T.€. HAy4YHO - OTpa)karolliue NCUXo(U3nOIOrMUECKUe MapaMeTphbl
00BeKTa, NI HEHAYYHO — aypy.

JocTtaTouHO  JaBHO  ApPHUCTOTENb  YTBEpP)KIal, UTO CYIIECTBYET
Hepa3pbIBHasl CBA3b MEXKIY JBI)KEHHEM M KH3HbIO. [lepeBoas 3TO npeBHee
YTBEPKJIECHUE HA COBPEMEHHBIM TEXHUYECKUN S3BIK, MOXHO CKa3aTh, YTO

mapaMceTphl I[BHF&TCHBHOﬁ AKTUBHOCTH XapaKTCPU3YIOT COCTOAHHC KHUBOTO
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00BEKTa, a mapaMeTpbl MUKPOJBIKEHUSI OTOOPaXKaloTCsi BUOPOU300paKEHUEM.
CrnenoBaTenbHO, ncuXo(pU3UOIOrnuecKas UH(POPMATUBHOCTD
BUOpOM300paKeHUsT ¥ IMUPOKHE  BO3MOXKHOCTH  €T0  MPAKTUYECKOTO

HCITOJIb30BAHUS HE BhI3BaJIa OBl YAUBIICHUA JaKC Y JPCBHUX I'PCKOB.

I[I’IaI‘HOCTI/IKa 310POBbS

MHorre y4YeHHBIC NPOIUIOTO HAXOAWIH CBSI3b MEXAY JBHraTEIbHOM
aKTUBHOCTBIO 4YEJIOBEKAa U COCTOSIHUEM €ero 310poBbsi. Hawubosee uerko
chOpMyIUPOBAT TPUHIMIBT MUOKWHETUYECKOW JAMArHOCTUKUA OpasuiIbCKUN
ncuxonor ap. Mwupa u Jlomec. OH yTBepxkaan, 4TO  3J0POBBIA YEJIOBEK
COBEpIIAET CKOOPJAWHUPOBAHHBIC JBMXKEHHUS, a Jo0oe 3abojeBaHUe
MPOSIBISICTCSI B HAPYIICHWH KOOPAWHAIIMU  JBWXKEHUH. OTCyTCTBHE [0
HACTOSIIIETO BPEMEHW MEIUIIMHCKOW JMATHOCTHUKU IO XapakTepy MBIKCHHMA
CBSI3aHO C TE€M, YTO CJIOXKHO MPOBECTH aHAIN3 MAKPO JABM)KEHHUH U JIaTh YETKYIO
JTMATHOCTUKY 3a00JICBaHUH B 3aBUCUMOCTH OT HapyIICHUH KOOPIUHAIUH.

B nmocimenHee Bpems HOSBWICS LENIbIA  psii HMCCIENOBAaHUN B
HelpodU3noIoruy, MOCBSIICHHBIX  aHAIM3y JBUXKEHUW TOJIOBBI YEJIOBEKa,
paboTe BeCTHOYIISIPHOTO anmapara U BeCTUOYISIpHO-OKyJIsipHOH peduiekc (BOP)
[30]. CoBpemMeHHass MeIWIIMHA JOCTAaTOYHO TOYHO IMPEACTABIACT MEXaHU3M
paboThl BecTHOYJsApHOTO ammapara, HoOemeBckas MpemMusi MO0 MEAWIMHE H
¢usnonorun B nanekoM 1914 rogy Obuta mnpucyxnaena PobGepry bapanu
(Barany, Robert) «3a pa®oThl 10 (pU3MOIOTUM U TMATOJOTUH BECTHOYJISPHOTO

armapara [http://en.wikipedia.org/wiki/Robert Barany]. [Tocnennue

HCCIIeIOBaHUSI B HEMPO(DHU3UOIOTHH YCIICIIHO PEIIal0T MOCTABICHHBIC 3aJ1aun
10 ONPEACIICHUIO M aHAJM3Y YHPABJISIOMINX CUTHAJIOB OT HEPBHOW CHUCTEMBI K
BECTHOYJISIPHOMY amnmnapaTy U CBSI3AHHOMY C 3TUMH CHUTHallaMH KOHKPETHBIMU
JIBW)KEHUSIMU B TpexMepHoM mpocTtpancTBe 3D [31]. [Ipu 3ToM aHaTOMUYecKas

JIOKAJIM3alusl MOCTaBICHHOU BHGKTpOMeXaHH‘I€CKOI>'I 3agadyu HC IIO3BOJIACT


http://en.wikipedia.org/wiki/Robert_Barany
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paccMOTpEeTh  CHUCTEMY LEIMKOM M 3aTPyAHSET  BBISBICHHE  OOIIUX
3aKOHOMEPHOCTEM.

[TpoGriema cBsizaHa Tak kK€ C T€M, YTO JI0 CHUX MOp HE ObUIM ONpeaeneHbI
o0mme eAWHHWIBI W  T[apaMeTpbl, KOTOPBIMH  MOXHO  OOBEKTHBHO
XapaKTepU30BaTh SHEPIeTUKY JBMKEHMsI ueloBeKa. MEIUKH U IICHUXOJIOTH,
OOBIYHO, TTOAXOMAT K XapaKTEPUCTUKE JBUKCHHSI aHATOMUYECKH, B 3TOM CIIy4ae
JBYO)KCHUS, ONpEIENIIeMble KaXJbIM OTIEIbHO B3SITHIM MYCKYJIOM, CBSI3aHBI C
JOKaJIbHBIM (PUM3MOJIOTMYECKUM MPOLIECCOM U HE MOTYT CKIIAJbIBATBhCA MU
oOpabaTeiBaTbcst cOBMECTHO. OHAKO CYIIECTBYIOT OOIME 3aKOHBI MPHUPOJIBI,
KOTOPBIM TMOJYHUHSIOTCS BCE JKUBbIE W HEXKUBBIE OOBEKTHI, 3TO 3aKOH
COXpaHEHHUs DJHEPrUM M 3aKOHBl TEepMOJWHAMUKH. BubpomzobpaxkeHnue
OTpa)kaeT JHEPIrHI0 JBIKEHUS (U3NYECKH HHTETPATbHO, WHBAPHAHTHO BO
BPEMEHM M IPOCTPAHCTBE, BHE 3aBHCHUMOCTH OT PACIOJIOKEHHsS OOBEKTa U
MO3BOJIICT CPAaBHUBATH MapaMeTPhl ABMKCHUS Pa3iINUHbIX 00BeKTOB. [IpuHITHIT
MOJIy4eHHUs] BUOPOU300paKeHHS HE TIO3BOJISIET 3a()UKCUPOBATH PA3HUILY MEKITY
JAB)KEHHEM HOCAa, yXa WIM IIEKH, T.e. BUOPOM300paK€HHE aHATOMUYECKH
0e3pa3NmMYHO, YTO COBCEM HETHUNHYHO Uil MenuuuHbel. [lpu  sTom
BUOpPON300pakeHNEe XapaKTepU3yeT JABMKEHHUS U SHEPTeTUKY 00bEKTa LIETUKOM,
YTO ¥ HEOOXOAUMO JIJIsl MHTETPATbHOM TUArHOCTHKH YeJIOBEKa.

Haunbonee mnonHON XxapakTepUCTHKOW BHOpoH300pakeHUs OObEKTa
ABJISIETCS] YACTOTHAs! TUCTOIPaMMa, NMPUYeM ObUIO OTMEUEHO, YTO HOPMaJIbHOMY
3IOPOBOMY COCTOSIHHIO YE€JIOBEKa COOTBETCTBYEeT HopmanbHOe (I'ayccoBckoe)

pacmnpeneneHue IIOTHOCTH YacTOThl BUOpon3o0paxenus yenoseka (Puc. 30).
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M1=437571

5=1.92831
Mz=a,30000

Load ...

:

M1=4.58315

5=0.96710
Mz=4,75000

Oa

1 2 3 a 5 6 7 Hz [v]F
[w]we

o
Save...

Puc. 30. T'ucmoepammvl pacnpedenenusi wacmomsl 8uOpouz0bpaddceHuss 0 OOILHO2O
(epunnom) uenogexa (8epxuuil epaux) u uenoseka, HAX00AWE20Cs 6 HOPMALIbHOM
COCMOSHUU (HUNCHUL 2PAPUK).

KoneyHo, 5T0 manmeko eme HE METUIIMHCKAs JIHArHOCTHKA, OJHAKO
OOBIYHOE MEJMIIMHCKOE O0OCIeOBaHUE TOXKE HAYMHACTCS C HW3MEpEeHus
TEeMIIepaTypbl, © HOPMaJIbHAsI TeMIepaTrypa — 3TO OOIIETPU3HAHHBIA MPU3HAK
HOPMAJILHOTO COCTOSIHMSI. Tak ’Ke€ W HOPMaJIbHOE pachpeaesieHue 4YacToT
BUOpAIMii - 3TO MPU3HAK HOPMAJBLHOTO COCTOSHHUS YEJIOBEKAa. BOJBIIMHCTBO
($aKkTOB, W3IIOKEHHBIX B OTOW KHUTE, IMIEPBOHAYAIBHO HAOIIOIANCH
HKCIIEPUMEHTAJILHO M TOJBKO MOTOM HAaXOJWIN TEOPETUYECKOE OOBICHEHHE.
Tak >ke MPOCTO HAWTH MOSICHEHWE COOTBETCTBUS HOPMAIBLHOTO PACIpEICICHUS
9aCTOTHl HOPMAJILHOMY COCTOSIHHIO YEJIOBEKA.

PaccMmoTpum oCcHOBHBIE (PU3HOTOTHYECKUE MPOIIECCHI, KOTOPHIE MPUBOIST
K 00pa3oBaHMIO BUOPOM300pakeHUsI 4YelioBeKa. B cooTBeTcTBHM € paboToi
BECTUOYJISIPHOTO armrmapaTa rojioBa Ka)a0ro 4eJI0BeKa COBEPIIIAET MepPEeMEICHUE
HaJIeBO-HAMPAaBO H BIEpEeA-HA3aJ] C OIpenejeHHOW dacTtoToi. Ha »aror

COMATHUYCCKUM mpoueCcC HAKIAAbIBACTCA CO3HATCIIbHBIC ABWIKCHHUSA  TCJIa
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(royioBBI) M MHUMHUYECKME IBMIKEHUS JHIA WIA XKeCcTUKyasiuus pyk. Korma
YEJIOBEK HAXOJAUTCA B HOPMAJIbHOM COCTOSIHWM, JABMKEHHE BCEX TOYEK I'OJIOBBI
YEJI0BEKA IPOUCXOIUT IMMPUMEPHO C OJHOW U TOM K€ 4aCTOTOM, HA ONPEEICHUE
KOTOPOM OKa3bIBAET BIIMSHUE IOTPEIIHOCTh M3MEpeHMH. Tak Kak ciydanHas
HOTPEIIHOCTh W3MEPEHUH (IIPU IPABWIBHBIX HACTPOWKAX CHCTEMBI) HMEET
HOPMaJbHBI 3aKOH pPacHpeiciieHus, TO MW PETUCTPUPYEMOE 3HAYEHUE
IJIOTHOCTHU PACIPENEIICHUS YaCTOThI UMEET TOKE HOPMAJIBHOE PACIPEIECICHHUE.
Ecnu e 4enoBek He340pOB, TO 3TO NIPUBOJUT K TOMY, YTO HEKOTOPHIE MBIIIIBI
JUIA  COBEPLIAIOT IIEPEMEIICHMS C NOBBIIIEHHOM YacTOTOW, a JpyTHeE,
Ha000pOT, KaK Obl Mapaau3yeT, WIK OHU JABUTAIOTCSA MeieHHer. HopmanbHbii
XapakTep IOTIPEIIHOCTH M3MEPEHHM, MOMKET TOJBKO HECKOJBKO «pa3Ma3aThby
PE3YJABTHUPYIOLIEE paCIpENeIeHue, HO HE H3MEHSET €ro Xxapakrep. Takum
o0pa3oM, Ha 4YacTOTHOM pacHpeleICHUH BHUOPOM300paKEHUsI IMOIy4YaeTCs
3aMETHBI MAaKCUMyM B 00JIACTM HHU3KUX YaCTOT, €CJIM 3HAUYMTENIbHAs 4YacTb
JIMLA COBEPILAET IIEPEMEILEHHs ¢ YaCTOTOM HHWXKE, YeM Jpyras 4yacTh jmna. U
Hao0O0pOT, €CJIM HEKOTOpask YacTh JINLA COBEPIIAET JABUKEHUS C YACTOTOMN BBIIIIE
OCHOBHOM, TO HaOJIOJAETCSl 3aMETHBI MAaKCUMYM B OOJIACTH BBICOKMX YacTOT

(Puc. 31).
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M1=0.74453

5=0.28351
Mz=0.55000

Load ...

M1=7.52094

5=1.42633

M e asne

Puc. 31. Yacmomuvie pacnpedenenus, xapakmepmvle O/ USMONCOCHHO20 COCMOSIHUS
(6epxuuil 2pagux) u 8030yHCOEHHO20 COCMOAHUS YeN0BeKA (HUNCHUL 2PpaghuK).

KoHeuyHo, 3TO TOJIBKO OCHOBHBIEC YHPOIIEHHBIE MOAXOJbI K THATHOCTUKE
30poBbsi. PeanbHOEe pacmpesieneHrne 4acToThl BUOpPOM300paKeHUsST ueJIOBEKa
MOXET UMETh JOCTATOYHO CJIOKHOE pacCIpele]ICHUE, OMPENEIIEMOE HE TOJIBKO
(bu3HoIOTHeH, HO U TICUXOJIOTHYECKIM COCTOSTHUEM YEJIOBEKA.

BectuOynsipnast cucrema B3aMMOJICHCTBYET C IIEHTPAIbHOW HEPBHOU
CUCTEMOU U MOJIy4aeT MH(POPMAINIO MPAKTUYECKH OT BCEX OPraHOB YEJIOBEKA,
MO3TOMY 3a00JIeBaHUE JTFOOOTO OpraHa BIMSET KaK Ha XapaKTep JBIKCHHUS, TaK
M Ha JBIDKCHUS TpPU TMOJAJEpXKaHUM OajaHCa U COCTOSHUS PaBHOBECHS.
OTKJIOHEHHE THUCTOTPaMMBbl YacCTOThl BHOpPOM300pakeHUsS OT HOPMAIbLHOTO
3aKOHA pACHpEeICHUs] CBHUJECTEILCTBYET 00 HU3MEHEHHH peXuMa padoThI
BECTUOYJIIPHOTO  amnmapara, UYTO MOXET OBbITh  BBI3BAHO  pEaJIbHOU

(U3HOTOTUYECKON TTATOJIOTHEH.
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B omnmmume ot mncuxodusmonormyeckux TecTtoB Mupa u Jlomeca wu
BECTUOYJISIPHO-OKYJISIPHOTO pediexca, aHATU3UPYIOIINX YeJoBeKa,
COBEPILIAIOIIETO CO3HATEIbHbIE JBUKEHHUSA, BUOPOU300paKEHHE IO3BOJISET
aHAIM3UPOBATh NMCUXO(QU3HOJIOTHI0 YEIOBEKAa HE B JIBH)KEHHH, & B COCTOSIHUU
paBHOBecuss uiu OanaHca. C TOYKM 3peHUs CEHCOopHOM dusuonoruu [9],
COCTOSIHHE pABHOBECHUS YEJIOBEKa — JTO TOXKE COCTOSHUE JBUXKEHUS,
OMpENENIIEMOE CUTHAIAMU, MOCBUIAEMBIMU OT MHOKECTBA HEPBHBIX OKOHYAHUH,
U TOJJEep>KaHUEeM IIOCTOSIHHOro OajaHca HABIMXKEHHS W sHepruu. [lpu sTom
aHanu3 0OOBEKTAa B COCTOSSHUM PaBHOBECUS MMEET LIEJBbIM psJl NPEUMYILECTB 10
CPaBHEHHMIO C AHAJU30M MAaKpO JBUKEHUMN, CBS3aHHBIX KAaK C TMOBBIIICHUEM
TOYHOCTH HU3MEPEHMM, TaK U C YBEITUYEHHUEM MH(OPMAIMOHHOW CTaOMIBLHOCTH

HCCIIeTyeMOT0 TIpoIiecca.

I[l/laFHOCTI/IKa NICUXHUIECCKOIo COCTOAHUSA

[Icuxonornyeckoe COCTOSTHHE 4YEJIOBEKAa OKAa3bIBA€T CYILECTBEHHOE
BIMSHUE Ha BUOPOM300pakeHHE YENIOBEKA, AK€ HE3HAUYUTEIbHOE N3MEHEHUE
IICUXOJIOTUYECKOTO COCTOSIHUS TNPAKTUYECKM MOMEHTAIBHO TPUBOJWUT K
U3MEHEHUI0 DJHEPreTUKU JIBWKEHUS U BuOpousoOpakeHus. [lpuuem
HOPMAJIbHOCTh  IICHUXOJIOTMYECKOTO  COCTOSIHUSL ~ TaKXE€  COOTBETCTBYET
HOPMAQJIbHOMY  3aKOHy  paclpelesieHus,  aHaJOTMYHO  MEIMIMHCKOMY
COCTOSIHUIO. BBUIO yCTaHOBJIEHO, YTO CIIOKOMHOE COCTOSIHUE XapaKTEpU3yeTCs
HU3KOYACTOTHBIMU BHUOpAlMsAMHU, a YBEIWYCHHE IICUXUYECKOW IHEPreTUKH
COCTOSIHUSA IIPUBOJUT K ITOBBILIECHUIO HaOI01aeMoi YaCTOTBI
BuOpouzoOpakeHus. I[lpuMeppl JUArHOCTUKM COCTOSIHMSI —4e€JOBEKa IO

4aCTOTHOM IMarpaMme npuseneHsl Ha Puc. 32 u 33.
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M1=f,38439
5=0,38685
Mz=6,45000
Load ...
M1=4,88315
5=0,26710
Mz2=4,75000
Oa
1 2 3 y 5 b 7 Hz F
W
[Joif

Puc. 32. Tunuunoe pacmpedenenue uyacmomovl eubpayuti 6 paboyem aKMUBHOM

COCMOAHUU HeNoBeKd, GepXHUll epagux coomeemcmayem 60bulell NCUXU4ecKoll
9Hepeuu u OonbLLel KOHYeHMpayuu 6HUMAHUSL.

M1=4.02727
5=0,40051
Mz2=4.10000
Load ...
M1=4.88315
5=0,9:5710
M2=4.75000
P
1 2 3 y 5 6 7 Hz F
Wy
o

Puc. 33. Tunuunoe pacnpedenenue uacmomvl GubOpayuii 8 COCMOSHUU OMObIXA
(6epxnuil epaghux) u HOpmarbHOM pabouem cOCMOAHUU (HUNCHULL 2PAPUK).
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Taxxe OBLIO YCTAHOBJIEHO, YTO HaJU4YME pa3Ipakaromux (HakTopos
MO>KET MIPUBOAMTH K IOSBIECHUIO MaKCUMyMa CIIpaBa OT OCHOBHOI'O, & HAJIMYUE
YCTAJIOCTH MOKET MNPUBOJUTH K MOSABICHHI0 MAaKCUMyMa B JIEBOM 4YacTH OT
OCHOBHOro. B mpenpinymiem pasznene yTBEpKIAloCh, 4YTO aHAJOTUYHbBIE
MU3MEHEHHS MOTYT OBbITh BbI3BAHBI HE TICUXOJOTUYECKUMH, a (PU3NOIOTHIECKUMU
MEXaHU3MaMH, M 3TO €lle pa3 MOJYEPKUBAET CBSI3b BUOPOM300paKEHUS C
NCUXO0(PU3MOJIOTHEN, @ HE TOJILKO C MCUXUKOU win ¢usnonorueid. Konedno, ¢
TOYKHU 3pPEHUSl JUATHOCTUKH, ObLIO OBl Mpolle, eclii Obl U3MEHEHHE TCUXUKU
BBI3bIBAJIO Obl M3MEHEHHE OJHUX T[apaMeTpoB BUOpOM300pakeHUs, a
buznonornyeckue M3MEHEHUs NpuBOAWIM Obl K ApyruM. Ho B opranusme
YeJioBeKa MCUXO(PHU3MOIOrMYECKUE MPOLIECChl B3aUMOCBSA3aHbl, U TO, YTO OHU
MOTYT HUMETh OJMHAKOBOE MPOSBIECHWE B BHOPOM300paKE€HUHU, TOJIBKO
NOTYEPKUBAIOT HEPA3PHIBHYIO CBA3b BHOPOM300paxeHUsi U MCUX0(pU3UOIOTHH.
N3 3TOro, KOHEYHO, HE CIEAyeT, YTO IO MapameTpaMm BUOPOU300paKEHUS
HEeJb3d JUAarHOCTHPOBATh WM WICHTU(DHUIIMPOBATh TMPUYUHBI, BBHI3BABIINE
U3MEHEHHE COCTOSHUS uvenoBeka. /i 3Toro HeoOXOoAMMO aHaTM3HPOBATH
HEKYI0 COBOKYNHOCTh MapaMeTpoB, HCXOJIi M3  SKCIEPUMEHTAIbHBIX
HaOJIIO/IECHUH U 3IpaBOTO CMBbICIIA.

S He xo4uy meperpyXxaTh JaHHYI0 KHUTY (OpMyJIaMH U pacdeTamu, MOs
3a/laya OMMCcaTh OCHOBHBIE IMPHUHIMIBI pabOThl BUOPOM300paKEHU U METO/I0B
pacdera McuxoPpu3noIOru4eckux mapamerpoB. C TEXHUYECKUMHU PE3yJIbTaTaMU
pacyera MapaMeTpoB MOXHO O3HAKOMHUTBCS B HAYUYHBIX CTaThiX WIH
TEXHUYECKOW JOKyMEHTalMu Ha cuctemy BuOpol3o0pakeHwus, XOTS U 3/1€Ch
OTIpEeICTICHHOW MaTeMaTUKHU U30exaTh He yjiaeTcs. MuHUMaIbHbIe TEXHUYECKUE
MOSICHEHUSI, HAJICOCh, adyT CaMOCTOSTENIbHYI0O BO3MOYKHOCTh YHTATEI0 ITOU
KHUTA TIPUHUMATh peIieHUusT W u300peTaTh CBOM BapUaHThl 00pabOTKH
BUOpOU300paKeHUs, HE 00s3aTEILHO COBNAAIONINE C ABTOPCKUMH.

Tak kak COBpEMEHHas KIacCH(PUKALHSI SMOLUUMOHAIBHBIX COCTOSHUI

BKJIIOYAaCT AOCTATOYHO 0oJIBIIIOE UX KOJIN4YCCTBO, TO, AJIA TOT'O YTOOBI COCTABUTh
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dbopMyInbl pacuera SMOIMIA M MPOBEPUTh UX HA MPaAKTUKE, HEOOXOAUM TPY.H
OTPOMHOIO KOJUUIEKTMBA KaK CTOPOHHUKOB, TaK M ONIIOHEHTOB JaHHOMN
TEXHOJIOTUM M BCECTOPOHHEE OOCYXJECHHE MOJIydaeMbIX pesyibTaToB. Torna,
BO3MOXKHO, B OyAylleM OOCYXJIE€HUE pa3IMYHbIX [CUXO3IMOIIMOHAIBHBIX
COCTOSIHUM MOYKHO OyAeT CBECTH K OOCYXIEHHUIO pa3IUYHbIX aJrOPUTMOB
pacdeTra SHEpruu JABWXKEHHUS U MapamMeTpoB BUOPOU300pakeHMsI, MCUXOJIOTHUS
npuOAM3UTCS K MEIUIUMHE W TOYHBIM HayKaM, a Mbl HOpUOIM3UMCS K

ITOHUMAHHIO IMPOLCCCOB, OIPCACIIAIONINX KU3Hb YCJIOBCKA.

JleTekuus JuKu

«Umerowuii  2naza, umobvl 6udemv, u
ywuy, — ymobwbl  CaBlUAMb,  MOJCEm
ybeoumuvcs, umo Hu OOUH CMEPMHbIU He
Mooicem  coxpanums mainsl. Ecau  ez2o
2y0bl MOaAmM, MO OH 2080PUM KOHUUKAMU
CBOUX NANbYes, NPUSHAKU JIHCU COYAMCS

U3 KAXHCOOU NOPbL €20 KOHCUN.
3. @petio
Pabota crammapTHOrO AerekTopa Joku [6, 32] OoCHOBaHA Ha PETUCTpAIUU
u3MeHeHus ncuxodusznonornyeckux napamerpoB venoseka (KI'P, OKI', UCC,
O0I, aprepuanbHOE U KaWJUISIPHOE JIaBJIICHUE, U T.J.) P OTBETE HA 3HAYUMBbIN
JUIsl UCTIIBITYyeMOTo Bompoc. [Ipu 3ToM peructpupyercs He J0Xb, a BOJIHEHHUE
UCIIBITYEMOTO, KOTOpOE MIPUBOJIUT K 3aMETHOMY HU3MEHEHUIO
ncuxo(U3nONIOrHYECKUX MmapaMeTpoB. PacumimdpoBka W aHamu3 3anucaHHBIX
pE3yNbTATOB  OCYIIECTBIAETCS CICHHAIUCTOM MO JIETEKIMH JDKUA WM
IICUXOJIOTOM,  MPOILIEAIIMM  CHEHUAIbHYI0  MOATOTOBKY. OTHOCUTEIHHO
OTPaHUYCHHOE YKCIIO KaHAJIOB BXOAHOU mH(MOopMarmu (00saHO He Oomnee 10) u
CXOXECTh CIy4yalWHBIX W 3HAYMMBIX M3MEHEHUU TMapamMeTpoB Tpedyer

HCOOHOKPATHOI'O ITOBTOPCHUA 3aJaBAaCMbIX BOIIPOCOB W BHHMATCIBHYIO

IKCTIEPTHYIO 00pPabOTKY PEe3yIbTaToB.
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BubponzobpaxeHue no3BoJII€T OLICHUTh MapaMeTpbl JABMXKEHHS KaXKJ10U
TOYKM Tejla, YTO B KAKOH-TO CTEMEHW SKBUBAJICHTHO MOJKIIOUYECHUIO
KOHTAKTHBIX JIaTYUKOB K TEIy UCIBITyeMoro denoBeka. [lo KomuuecTBy
BXOJHOM  uH(pOpManuu cuctemMa  BHOpou300paxeHus aHaJIOTHYHA
TPaIUIIMOHHOMY JeTeKTopy Jiku, uMeroriemy 100000 natuukoB, uyTo 6ojiee yem
B 1000 pa3 mpeBOCXOAUT caMble COBPEMEHHBIE KOHTAKTHBIE NETEKTOPBI JIKU
[33]. B mnpeapimymux riaBax ObUITM  OMHCAHBI  NCUXO(MH3HUOJIOTHICCKHE
MEXaHU3MbI,  ONpEACSIONINEe  W3MEHEHUE  pa3IMYHbIX  [apameTpoB
BUOpoM300pakeHUs, Hampumep, HWHOOPMATHBHOCTh CPEIHEW UYaCTOTHI WIH
mucnepcun  BuOparuii. JImst oneHKM CTaOMJIBHOCTH COCTOSTHHSI 4eJIOBEKa
cuctreMa gerekuun Joku BubOpoJloxs [34] Ha OCHOBE TEXHOJIOTHUU
BUOpPOU300paKEHUs PETUCTPUPYET U3MEHEHHME BO BPEMEHHU MEPBUYHBIX
napamMeTpoB BUOPOM300paKEHHUs, OMHMCAHHBIX B riaBe &. boibmoil o0beM
BXOJHOW MH(OpMaInu, a 3HAYUT 00Jiee BBHICOKAS JOCTOBEPHOCTH IMOTYyYaeMbIX
nmpu o0paboTKe TMEePBUYHBIX (OCHOBHBIX) TMapaMeTPOB BUOPOU300pAKEHUS
MO3BOJISIET OCYIIECTBIIATh JETEKIUIO JHKM B aBTOMAaTUYECKOM W/WIM PYyUYHOM
pEXKUME U B peaJIbHOM BPEMEHHU 0€3 MOBTOPEHHUS 3a/1aBa€MbIX BOIIPOCOB.

Aemomamuueckutl pesxcum oemeKkyuu 6epoanvbHou U 00eCTiedrBaeTCs
QJITOPUTMOM, BKJTFOYAIOIIINM CJICAYIOIINE OCHOBHBIEC OMEPAIINU:

- pukcupyercst nuana3zoH (HYJI€BO) U3MEHEHUSI KaXXJ0r0 U3 MEPBUUHBIX
napameTpoB BHOPON300pakeHus 3a onpeesieHHoe BpeMs (1o ymondanuto 10 c)
JI0 MOMEHTA 3aJIaHus BOIIPOCa;

- ¢uKcUpyeTcs uana3oH WU3MEHEHHS (PacueTHBIM) KaXIOoro u3
NEPBUYHBIX TAPAMETPOB BUOPOM300paKEHUs 32 BPEMSI BOIIPOCA WM OTBETA Ha
BOIIPOC;

- onpenenseTcs KOJIMYECTBO MEPBUYHBIX napaMeTpoB
BUOpOM300pakeHs, BBIMICANINX 3a MPEIeSbl HYJEBOrO JUana3oHa BO BpeMs

(uKcalu pacyeTHOro AUana3oHa.
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Cucrema onpcAcsICT  JIOXKb B TOM  ClIydac, CCIIM  KOJIHUYCCTBO
HU3MCHHMBIINXCA 3a I'paHunaMnu HYJICBOI'O Auaria3oHa [mapamMCcTpoOB

BUOpOHU300pakeHUs! TPEBBICUT YCTAHOBJIEHHOE TOPOTOBOE 3HAUYEHHUE.

Asmomamuueckuu peodrcum OoemeKyuu HegepOalbHOU JIHCU
oOecreuynBaeTcs aaropuTMOM, BKITIOYAIOIIUM CJIEAYIOIIME OCHOBHBIE ONEPALNU:

- (huxcupyercs nuana3zoH (HyJeBOI) H3MEHEHHUs KaXKIOro U3 MEePBUYHBIX
napamMeTpoB BUOPON300pakeHus 3a orpesiesieHHoe BpeMs (1o ymondanuto 10 c)
710 TEKYLIEr0 MOMEHTA, KOTOPBI MOCTOSIHHO CMEIAETCs BIEPE;

- (¢uKcUpyeTcs Ouana3oH W3MEHEHHS (pacueTHBIM) KaXIoro u3
MEPBUYHBIX MapaMeTpoB BHOpou3oOpaxeHus 3a omnpexaeneHHoe (10 c) Bpems
CJIEIyIOLIUI TIOCIIE HYJIEBOIO U3MEPEHMUS;

- onpeensieTcs KOJIMYECTBO NEPBUYHBIX napameTpoB
BUOpOU300pakeHMs], BBIIIEAIINX 3a Mpelebl HyJEBOIro JMana3oHa BO BpeMs
¢duKcaluu pacyeTHOr o AUAana3oHa.

Cucrema ompenensieT JO0Xb B TOM CJIydae, €ClIH KOJUYECTBO
M3MEHUBLIMXCS ~ 3a  [paHUIAMU  HYJEBOrO  JMarna3oHa  [apamMeTpoB

BHOPON300pakKeHUS MPEBBICUT YCTAHOBJICHHOE TIOPOTOBOE 3HAUCHHE.

Pyunoii  peoxcum  oemekyuu  6epbanvHOU  adcu  O00ECIEUHUBAECTCS
QITOPUTMOM, BKITFOUAIOIINM CIIEYIOIINE OCHOBHBIE ONEpalUu:

- ukcupyercs nuarna3oH (HyJIeBOW) U3MEHEHHS Ka)JI0T0 U3 MEPBHYHBIX
napamMeTpoB BUOPOU300pakeHUs 3a onpeiereHHoe Bpems (o ymomyanuto 10 c)
JI0 MOMEHTA OTPEIEISIEMOTO OIEPaTOPOM;

- (¢uKCHUpyeTCs Ouama3oH W3MEHEHHS (PAacueTHBIN) KaXIOro U3
MEPBUYHBIX IMApaMETPOB BHOPOM300paK€HUsI 3a  BpEMs,  OMpPEACIsieMoe

OIIEPaTOPOM;
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- onpeaensieTcs KOJIMYECTBO MEPBUYHBIX apameTpoB
BUOpOM300pakeHMsl, BBILIEAINX 3a Mpeleibl HYJIEBOro Juama3oHa BO BpeMs
(uUKcaly pacyeTHOro AUana3oHa.

Cucrema ompenenser JO0Xb B TOM CIydae, €CIM KOJIUYECTBO
U3MEHMBIIMXCA 32  TpaHMIAMU  HYJIEBOIO  JMana3zoHa  I1apamMeTpoB
BUOpOU300pakeHUs! MPEBBICUT YCTAHOBJIEHHOE MTOPOrOBOE 3HAUCHHUE.

Takum 00pa3om, ¢ MOMOIIBIO TEXHOJOTHH BHOPOU300paKCHHS MOXKHO
IPOBOJNUTh ABTOMATUYECKYIO JAETEKIMIO JDKM C y4eToM rojioca, 0e3 yuera
rojioca U B ONPEIEIEHHBIE MOMEHTBI BPEMEHU.

[Tonpo6GHOE onucaHue U HACTPOMKHU CHUCTEMBI B PEXHUME JETEKIUH KU
npuBeneHo B TexHuueckoM OnumcaHnu cuctemsl [35]. DKpaHHbIE HACTPOWKHU
CUCTEMBI ITPUBEICHBI HUKE HA pucC. 34.

Pacuer ypoBHus mxu [36] onpenensercs o dhopmyiie:

rae AP, — u3aMeHeHue CIIeIYIONINX MapaMeTpOB BUOPOU300paKeHHUS:
P, — mapameTp, U3MEHHUBIIUICS O0Jiee YCTAHOBICHHBIX MPEACIIOB;
P, — mapametp BuOpon300pakeHus, U3MEPSIEMbIN TP ONPECIICHUN YPOBHS JIXKHU;
K — k03¢ dpunueHT 3HaunuMOoCTH U3MEPSIEMOTO Piisy
N — YHUCII0 U3MEPSAEMBIX TapaMeTPOB;

m — 4YUCJI0O UBMCHUBIINXCS IIapaMETPOB.
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[Tapametpsl BuOponsoOpaxenust Al; A2; A3; A4; F1; F2; F3; F4; S1; S2; S3; S4; S5; S6; S7,

P1; P2; P3; P4 MOXHO OTKJIIOUATh U PErYJIMPOBATh B COOTBETCTBUU C HACTPOMKOM CUCTEMBI.
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Puc. 34. Okno npocpammvl Oemexyuu axicU C 8blBEOECHHBLIMU HA IKPAH HACMPOUKAMU
pe2ucmpupyemvlx napamempos ubpoU300pasceHus.

HecMoTpst Ha KaXKyIIyrOCs IPOCTOTY JAETEKIUH JDKH, paboTa ¢ CUCTEMOM
BUOpon300pakeHUs1 TpeOyeT MOCTOSHHOTO BHUMAaHMWSI, TTOHMMaHUS OCHOBHBIX
NPUHIIMIIOB pa0OThl CHCTEMbl H TIicuxojoruu. CremyeT y4UTBIBaTh, YTO
napaMeTpbl  BUOPOM300pPKCHHSI  SABJISIOTCS TAKUMH K€  IIEPBUYHBIMHU
NCUXO(PU3NONIOTHYECKUMU  TapaMeTpamMHu,  KakK,  HampuMmep  KOXKHO-
ranbBannueckass peakiusi (KI'P). Dto o3nawaer, 4yTo mpsimas KOppemsius
MEXIY JTHMH XapaKTepUCTUKAMHU OTCYTCTBYET, W, B HEKOTOPBIX CIIydasx,
U3MEHEHUE TCUXO(PU3UOIOTHIECKOTO COCTOSHUS MOXKET HE  BBI3BIBATH
U3MCHEHHUSI 00CMX XapaKTepucTuK. [Ipu TpoBeICHMHM TECTUPOBAHHM, OBLIO
OTMEUYEHO, YTO CHCTEMa BHUOPOM300PAKECHHSI YaCTO PETUCTPUPYET JIOKBL C
OTEPEKCHUEM IO OTHOIICHUIO K TPAJUIIMOHHOMY ICTEKTOPY, T.€. B MOMEHT
3aJlaHuds BOMpPOCa, a HE B MOMEHT OTBETa, TaK Kak (U3HOJOTHUYCCKUC
MEXaHU3MBbI, OIpeaesmue TepMmoperyisinuio u usmeHenue KIP  Goinee
WHEPIIMOHHBI, YeM BBI3BIBAIOIINE BUOPOU300paKEHHUE.

EcTecTBEHHO, YTO C MOMOIIBIO CUCTEMBI BHOPOM300paKEHUST BO3MOKHA

00paboTKa pe3yJIbTaTOB 3aITMCAHHOTO BHUJICO U IKCIIEpTHAsK (HEaBTOMATUYECKasT)
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OLI€CHKa JOCTCKLIHHKU JIKH, aHaJdOorudHass, HO HE€ aACKBaTHa:d, TpaﬂHHHOHHOﬁ

NETSKINH JDKH.

TexHos0rum 0€30MACHOCTH

B03MOXHOCTh TEXHONIOTUU BUOPOM300paKEHHsI MOIy4YaTh MHGOPMAIIUIO
O COCTOSIHMM YE€JIOBEKAa MOXET OBITh MCIOJIb30BaHA B AHTUTEPPOPHUCTHUECKOU
O0opb0e M BBISBICHUH arpeCCHBHBIX M MOTEHIIMAIBLHO OMACHBIX Jrojeh [26, 37,
38]. B arpeccuBHOM COCTOSIHMM 3HAYUTEIIBHO U3MEHSETCS TMHAMUKA ABUKCHUSA
YeJioBeKa, aKTUBUPYETCs paboTa HEPBHOM CHCTEMbl M YBEJIMYMBAETCS 4acTOTa
pabotel BecTHOyIsipHOrO amnmapara [9]. Bce 3T u3MeHeHHS MOryT OBITh
3a()MKCUPOBAHBI CUCTEMON BUOPOU300paKEHUs TUCTAHIIMOHHO, OECKOHTAKTHO,
IIPAKTUYECKA MTHOBEHHO (5 C) U B pEXKUME PEAJIbHOTO BpEMEHNU. MUHUMAaIbHOE
BpeMs, KOTOpO€ OOBEKT JODKEH HAXOJUTCS B TM0J€ 3pPEHUS CHUCTEMBI,
OrpaHUYMBAETCS TMOCTOSHHON BPEMEHM HAKAIUIMBAEMBIX (DU3HMOJIOTHYECKHUX
poreccoB. MakcuMalbHOE BpEMs, 3a KOTOpPO€ MPOUCXOIUT HAKOIUICHHE
uHpOpMalMU, TOXE OrPAaHMYEHO MAKpPONEPEMEIICHUSIMH 4YEJlIOBEeKa H
cocraBisier He Oomee 30c. Takum oOpasom, g MACHTH(PUKALHUH YPOBHS
arpeccud Heo0XOIuMO HaOMIOAATh 332 YEJTOBEKOM, HaXOMAIIMMCS Ha OJHOM
(UKCUpOBaHHOM MecTe, B TedeHue OT 5 m0 30c., 4TO BIOJIHE pEaANbHO,
HaIllpuMep, IMpU IACIOPTHOM KOHTPOJIE, KOHTPOJIE JOCTyHa B IOMELICHHE,
perucTpaluy U NoKymnke OMUIeToB U T.1.

CucreMa MOXKET BBISIBUTH YEJIOBEKAa arpecCHUBHOrO, BO30Y>KIEHHOIO H
TFOTOBOTO COBEPIINTH NPECTYIUIEHHUE, HO €CTECTBEHHO, HE MOXET BBIIBUTH
MPECTYMHUKA, HAXOMSIIErocsi B CIIOKOMHOM cocTosiHuu. Kpome Toro, ciemyer
YUUTBIBATh pAJ YCIOBUW U (PAKTOPOB, HEOOXOAMMBIX I OOECHeYeHHUs
aJIeKBaTHOTO BUOpOM300paKeHUs U TIEPEUMCIICHHBIX B I71aBe 6 JaHHOW KHUTH.

B 3amauy [aHHOW KHUTM HE BXOOUT OOCYXIEHUE IOPUINYECKUX
BOIPOCOB, KOTOpBIE, OE3YyCIOBHO, 3aTparuBaeT JaHHAs TEXHOJorus. SIBisercs

JIn BO3MOXHOCTbD CKPBITOT'O KOHTPOJIA 3a COCTOSHHUCM YCJIOBCKA
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BMCHIATCIIBCTBOM B 4YaCTHYIO JKW3Hb, WK MNPCAOTBPAIICHUC COBCPIICHUA

MPECTYIUIEHUS JOJKHO OBITh FOPUIMYECKH ONPABIAHHO, TOKAKET Oy MyIIIee.

Buopouszodpaxenue u peiurus

Hcnonb3oBaHuE B OJTHOM KHUTE CTOJIb PA3JIMYHBIX TEPMHHOB, KAaK aypa C
OJTHOM CTOPOHBI, U TEXHUKO-MEAUIIMHCKHUX C JPYroi CTOPOHBI, HaBEpHOE, Oy IeT
pasapaxarb MHOrux uurtareneid. [Ipuyem, HEZOBOJIBHBI OyQyT Kak MEAUKU U
(¢U3MKM 332 NMPUMEHEHHE HEHAy4YHOM TEPMUHOJIOTMHU, TaK U HETPAJULUOHHbBIC
UCCIIeIoBaTeI 3a OOWIMe CIEeUUaTbHONM TEXHUYECKOW W MEIUIMHCKOU
TepMuHosiorud. HecMoTpss Ha mMOHMMaHue 3TOM MPOOJIEMbl, U BO3MOXKHOE
CY)KEHHE Kpyra CTOPOHHHMKOB, aBTOP CUMTAET HCIOJIb3YEMYIO TEPMHUHOJIOIHIO
PABWJIHHOM IO CIIETYIOIIMM OCHOBHBIM ITPUYUHAM:

Hacrosimas Hayka oTaM4aeTcss TEPNUMOCTBIO K pPa3jIU4HbIM TOYKaM
3peHuss U He OOUTCS pa3sHOCTOpOHHUX auckyccuil [39]. Ecnu Tepmun aypa
UCIIOJIB3YETCSl PA3IMYHBIMKU PEIUTUAMM JUIsl XapaKTEPUCTUKUA 4YeJIOBEKa, TO,
BEpOSITHO, OH HE Tak IIoX. Kpome Toro, n3zo0pakeHue aypbl BOKPYI T'OJOBBI
YeJioBeKa, MOXKET UMETh KaK PEIMTMO3HOE, TaK U IMCUXO(PU3UOJIOTUYECKOE U
¢busnueckoe 0ObSICHEHHE.

B coBpemeHHONW Hayke Uil IIOCTPOCHHS TEOPUU  JIOIYyCKAETCs
UCIIOJIb30BaTh TEPMUHBI, UMEIOIUE PEIUTHO3HBIA CMBICT, €CIM TaKOW TEepMUH
HaumbOosee aJeKBaTHO TMepedaeT CMbICA sBiIeHUs. Hampumep, acTpoHOMHS
UCIIOJIB3YET TEPMHUH, TEMHAs DSHEPIHs, €CTECTBEHHO HE IpHaaBas emy
PENMIUO3HOTO CMBICIIA.

BubponzobpaxeHue - 3T0 TEXHOJIOTUs, OTpaXkarollias peajbHble CBOMCTBA
BelIel, BO3MOXKHO, OHA MO3BOJIUT JIy4Ille MOHATh NCUXO(PU3NOIOTHIO YETTOBEKA.
Ho 310 He o3Hauaer, 4To BUOPOM300pAKEHHE MOATBEPKIAET WIM OTPUIIAET
penuruto. [loaydeHHbIE pe3yIbTaThl, OTBEYAIOT Ha OJIHU BOIIPOCHI U MPUBOIAT K

JIPYTHM.
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EcrecTtBeHHO,  4YTO  TEXHOJOTHIO  BHOPOM300paKEHUS  MOXKHO
MCIOJIb30BaTh JJISl OJyYEHHUs ayphbl HE TOJBKO JIIOI€H, HO U BOKPYT IPEIMETOB,
KOTOpBIE CUMTAlOTCA CBATHIMH. [Ipum »STomM He cremyerT 3a0bIBaTh, dHYTO
BUOpoH300pakeHne PUKCHUPYET MEXAHUUYECKYI0 BUOPALIUIO JIFOOBIX MPEIMETOB,
U, €CIIU NPEIMET UMEET BUOpALMIO, TO MOSIBICHUE BUOPOU300paKeHUs U ayphbl
BOKPYT HETO TaK K€ peajbHO, KaK U BeC peaMeTa.

Tak >xe ecTecTBEHHO, UTO aypa 4YeJIOBEKa H3MEHSETCS MpU YTCHUU
MOJIUTBBI, TaK KaK M3MEHSETCS MCUXO(PU3UOJIOTHYECKOE COCTOSHUE YEJIOBEKA.
Ecnu npu HaxokaeHWu B LEPKBH WIM MOJIUTBE, HOPMAIU3YETCS COCTOSIHHME
YeJI0OBEKa, TO 3TO MOXKET OBITh BBISIBICHO CHCTEMOM BHOpon3oOpaxenus. boiee
TOTO, BO MHOTHX pEIWTHIX, MOJMTBA HEMOCPEACTBEHHO CBsS3aHa C
BBITIOJTHEHHEM TEPUOAMYECKUX BUKEHHM, HAKJIOHOB TeJa WM TOJOBBI, YTO
MOKET HOPMAaJIM30BaTh pabOTy BECTHUOYJSIPHOTO ammapara M HacTPOMUTH

YCJIOBCKA HAa OIIPCACIICHHOC COCTOSAHUC.

Puc. 35. H300pasicenue aypul (8Heuine2o uOpou30opasiceHus) 60Kpye ce2o 4eiosexda.
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To, uWro mnpum HaOMIOACHUM BUOPOM300paKEHUS dYEIOBEKa, aypa
HaOJII0IaeTcsl  TOJBKO BOKPYT TOJIOBBI 4elloBeka (mpumepHo y  90%
UCITBITYEMBIX), TOBOPHUT, TMPEXKAEC BCEro, O TOM, YTO TOJOBa YeIIOBEKa, O]
VOPaBJICHHEM  BECTHOYJSIPHOTO  ammapara, COBEpIIaeT  TEPEeMEIICHUS
(BuOpaIum) ¢ 4acToTOM, MpEBHIIAOIICH YacTOTy nepemelieHnuii tena (Puc. 35).
Ecnmu  fomycTuTh NpPaBHIIBHOCTH TMPEIIONIOKCHHUS, YTO YacTOTa BHUOpaIui
MPOTMOPIIMOHANIbHA ~ DHEPreTUKE  YeJOoBeKa, TO  JIOTUYHOCTh  JIPEBHETO
n300pakeHHus aypbl He OyJIeT BBI3bIBATh COMHEHHsS. KOHEYHO, M0 HEIaBHETrO
BPEMEHHU, OBLJIO HENb3sl CO3HATENBHO HW3MEPUTh YacCTOTy TMEpPEeMEIICHUN W
BUOpaIMii  4eIOBEYECKOro Tena, Ui DJTOT0 HYXXHBI KOMIBIOTEp U
TeJleBU3WOHHAas Kamepa. OJHaKo TIa3a 4YeloBeKa, 10 CBOMM IapamMeTpam
(pa3pemiatomias  COCOOHOCTh M JMHAMUYECKUM JMana3oH) MPEBOCXOIST
COBpEMEHHBIC KaMepbl, a MO3T 4YeJOBEKa HE YCTymaeT COBPEMEHHBIM
KoMIbroTepam. [loaTomy, ecnm mporpamMma pacuera BHOpaIuii 3ajlo’)keHa Ha
YPOBHE TMOACO3HAHUS, TO YEJIOBEK CAMOCTOSITEIILHO BIIOJIHE MOXET ONPECIIATh
4acTOTY M aMIUTUTYly BUOpaluii Jpyroro 4eioBeka, 3TO He 0ojiee CIIoKHAS
AITOPUTMHUYECKAS 3a/1ada, YeM pPaclo3HABaHHUE YETIOBEKA, T.C. MICHTU(DHUKAIUS
JUYHOCTU. 3HAYUT, BIOJHE MOXHO JIOMYCTHTh, YTO TIPH OIpPEAETICHHBIX
YCIIOBHSIX, YEIOBEK MOXKET BHJICTh aypy JIPYroro deioBeka. boiee Toro, eciu
dTa XapaKTepucTuKa WH()OpPMATHUBHA, TO, C TOUYKH 3PEHUS IBOJIOIHUH Pa3BUTHS
YeJI0BeKa, OMpeAeTICHUE YJHEPTETUKH MOXKET OBITh WIIA CTATh HEOOXOIUMBIM JIIsI
MIPOJIOJDKEHUS pa3BUTHA Buaa. Ho, BeposATHO, I TOro, 4TOOBI 3Ta (PYHKITUS
CTayia JOCTYITHOM ISl BCEX, JOJKHO MPOWTHU JOCTAaTOYHO BPEMEHH, MOKa OHa

AOCTYIIHA HCMHOTUM U HC BCCTraa.
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BuoOpon3o0paxenune Kak CpeacTBO AJIs1 Mccae0BaHus GaKTOpOB

BJIMAAHHUA HA YEJI0OBCKA

Texnonorus BUOpOU300paKeHUS OTJINYAETCS BBICOKOU
YYBCTBUTEJIBHOCTBIO MO CPABHEHUIO C JAPYTMMH METOJIAaMU HCCIIEOBaHUS U
ONPENEIICHUs] COCTOSHUS 4YenoBeKa. PU3MOJOIMYECKOM NPUYUHOW BBICOKOU
YyBCTBUTEIBHOCTHU SIBJISIETCSI BCECTOPOHHSAS CBSI3b BECTUOYJISIPHON CHUCTEMBI CO
BCEMHM OpPraHaMHM M CHCTEMaMH 4YeJIOBE€Ka M TO, YTO TpeOyeTcss MUHUMaJbHas
SHEprus njs HapylUIeHHUs pPABHOBECHS CJIOKHOM cUCTEMbl. MexaHnueckoe
paBHOBECHE TOJIOBBl YEJIOBEKAa AHAJIOTMYHO PaBHOBECHIO IIapa Ha BEpIIMHE
nupamMujbl, Majieiliee 3MOINUOHATIbBHOE BO30YK/IEHHWE BbI3BIBAET OTKJIOHEHHE
miapa B CTOPOHY, U CEHCOpPHash MYCKyJbHas CHCTEMa C OIPEIeJIEHHOM
3aJIepKKOI BOCCTAHABJIMBAET MOJI0KEHHE TOJIOBBI-1I1apa.

Bricokasi 4yBCTBUTENBHOCTh MOXET OBITh Kak JOCTOMHCTBOM, TaK H
HEJOCTaTKOM, B 3aBHCHMOCTH OT pemraemMoil 3agaun. K HemocraTkam, Tak ke
MOXHO OTHECTHM W TO, YTO YEJOBEKY CJIOKHO OCTaBaTbCid B CTaOMJIBHOM
MCUXO(PU3NOIOTMYECKOM COCTOSSHUM /1K€ B T€UEHUE HENPOAOKUTEIBHOIO
BpeMeHU. JIro0asi MBICIIb WM B3IJISII MOKET CYIIECTBEHHO U3MEHHUTH COCTOSIHUE
YeJioBeKa, a 3aKphIThlE IJ1a3a MPOBOIMPYET OoJjiee aKTUBHYIO PabOTy ApPyrux
OpPraHOB YyBCTB.

[TorTomy, Haubonee dOPEKTUBHBIM MOXKET OBITh HCIIOJIb30BAHUE
CHUCTEMbI BUOPON300pakeHUs JIsl UCCIIEAOBAaHUS BIUSHUS C1a0bIX (PaKTOpPOB Ha
YeJl0OBeKa, KOTOphlE HE MOTYT OBITh BBISBICHBI JAPYTMMH METOJaMHU H3-3a
HEJI0OCTAaTOYHOW YYBCTBUTEIBHOCTH. B KauecTBe mpumepa, MOXXHO MPUBECTU
MCCJIEI0BAHKE TI0 BIMSHUIO pabOTAIOIMIEro MOOMIIBHOTO Telle(poHa HA YETOBEKA.
bbl0 ycTaHOBIIEHO, YTO TMOCJHE pasroBopa MO MOOWIbHOMY TeledoHy, Yy
YyelloBeKa M3MEHSAETCA IUIOTHOCTh  paclpelieleHuss BUOPOU300pakeHus,
YBEJIMYUBACTCSl CPEIHSS YacToTa BUOPOM300paK€HUS W UIMPUHA AUCIIEPCUU
gacToThl BHOpon3oOpaxenus (Puc. 36). Jlns mOBBIIIEHUS CTaTHCTHYECKOU

JOCTOBEPHOCTH MCCIIEIOBAHUE MPOBOIWIOCH Ha 10 MCHBITYeMBIX, B TEUECHUE
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1 mMecsia, UIMTENBHOCTh TeNEe()OHHOIO pPA3roBopa COCTaBIsIA S5 MUHYT.
NuTepecHO OTMETHTb, YTO HE YJABalIOCh OINPEAETUTh MOHOTOHHOM
3aBUCUMOCTH, NOKa He OblIa HOpMalu30BaHAa TeMa Pa3roBopa. JTO O3HAYaeT,
YTO BJIMSIHUE TE€Mbl Pa3roBOpa MHOTJA MpeBbIIANO 3(PPEeKT oT TerepoHHOro
Bo3zaeicTBUs.  OnHako, Koria Tene(OHHBI pasroBOpP MCIBITYEMbIX, OBLI
OTPaHWYEH  MOHOTOHHBIM  CYETOM, YAAJOCh  BBIABUTH  3asBIICHHBIC

3aKkoHOMEepHOCTH. [TopoOHBIN OTUET O MPOBEACHHBIX MCCIICAOBAHUAX OIHUCAH B

pab6ote [40].

/ A |
16-

No Neutralizer MRET JP TW RU

9.24 €.14 13.05 15.88 12.77

Puc. 36. Cmamucmuuecxoe usmenenue wupunvr CKO wacmomul 8ubpou3oopasicerus
nocie 5 MUHYMHO20 pa32080pa NO MOOUILHOMY Meneq)OHYy ¢ UCHONb308aAHUEeM U Oe3
UCNONIL30B8AHUS HEIMPATU3AMOPO8.

TexHosorus BUOpON300paXkeHUsI MO3BOJIAET KOHTPOJIMPOBATh COCTOSIHUE
YeloBeKa B PEXKUME pEalbHOTO BpEMEHH, T.€. (PUKCHUPOBATH H3MEHEHHE
BUOpOM300pakeHUsI B Ty K€ JOJIIO0 CEKyHJbI, KOIJla M3MEHUJIOCh COCTOSTHHE
YeJloBeKa. OJTO MOXHO OIpPEAENATh C IMOMOIIBIO «OBICTPBIX» MapamMeTpOB
BUOPON300pakeHNs, HATIPUMED MApaMETPOB, OMPEACIAEMbIX 10 MEXKaIPOBOM
Pa3HOCTU JBYX COCEOHUX KajpoB. IIpu 3TOM, KOHEYHO, CIEAYyeT YUYMTHIBATH

BO3MOXHOCTDH BJIMAHUA CHy‘I&fIHBIX HOFp@IlIHOCTGfI Ha HOHY‘-ICHHBIﬁ pe3yabTar.
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VYBenuueHne BpPEMEHUM HAKOIUICHHS MEXKAIpPOBOW PA3HOCTH TO3BOJISET
MOBBICUTh TOYHOCTh U JOCTOBEPHOCTh M3MEPEHHUH, HO 3aTPYyIHSAET (DUKCAIUIO
OBICTPOTPOTEKAIOITIX TIPOIIECCOB. PesynbTarht MCCIICJIOBAaHUI
BUOpOU300pakeHns YeJIOBEeKa MOKa3aau, YTo BpeMs HakoruieHus 10 ¢ sBisieTcs
ONITUMATBHBIM TSI OTIPEACTICHUS COCTOSHUS YEJIOBEKA C TIOMOIIBIO TEXHOJIOTUU

BUOpOU300paKeHUsI.

KommiexcHoe ucciiefoBaHue COCTOSTHUA 4YeadoBeka MerogaMu DI u

BU

Jlpyrum HariasiAHBIM CIIOCOOOM aHaNIM3a U3MEHEHUSI COCTOSHUS YelIOBeKa
ABJISIETCSI UCCIEAOBAHME HW3MEHEHUsS BO BpPEMEHH OBICTPONEPEMEHHBIX
napaMeTpoB BUOPOU300paKEHHUSI U KOPPEJSIIUU CHEKTpoB dYacTtoT OO u
CUTrHaia BUOpOU300paKeHUSI. Curnan OBICTPBIX apaMeTpoB
BubOpouzoopaxenus (Al, F1, C1) npeacrasisier co6oil aHaIor HU3KOYACTOTHBIX
COCTaBJSIIOIIMX CUTHAJIOB AJIEKTPUYECKUX OTBelneHuit OO (menbra, Tera),
OpUYEM NPOBEACHHBIE HCCieNoBaHUs [26] moKa3anu 3HAYUTEIBHYKO CTEIEHb
Koppessinud Mexay napamerpamu D91 u B B yacTtotHOM nuamna3one Teta (4-
7,5) I'l nnst yenoBeka, HAXOSAUIETOCS] B arPECCUBHOM COCTOSIHUH.

Ha Puc. 37 nokasaHa CUHXpOHHAas 3alKCh CUTHAJIOB BUOPOU300paKeHUS
u D0, nonmyueHnHnas ¢ nomomibio cucteMbl VibraEEG [31]. ITapamerpsr BU,
0e3yclIoBHO, 0oJjiee HU3KOYACTOTHBI, 4eM mnapameTpbl DI, HO MOryT UMETh
3HAUUTEIBHYIO CTENEHb KOppessiiuu B quamnaszone 10 10 ' npu onpeneneHHoM

AMOITMOHAJILHOM COCTOSHUM YeoBeka (cM. puc. 38 u 39).
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Puc.  37.  Cunxpounas peecucmpayusi u obpabomxa napamempos IO u
suopouszoopasicenus cucmemout VibraEEG.

Hwuxe npuBeneH npumep pacdera Koppessiuus (B BHAE IPOrpaMMHOIO
OKHa) Mexay OOl curHajlaMu M CUTHajJlaMUd BUOPOM300pa’K€HUs B YaCTOTHOM
nuanazone O (tera) 4-8 I ans denoBeka, HAXOMASIIETOCS B CIOKOHHOM
coctostHuM (puc. 39) u arpecCUBHOM cOCTOsSTHUM (puc. 38).

[IpuBenennsle Ha pucyHkax 38 u 39 cBsa3u mexny anekrtpoaamu DT
(EEG1-EEG16) ycnoBHO (1IBET CBsI3U KOAUpPYeT KOADOUIIMEHT KOPPEIISIIHH)
OTOOPAKAIOT KOPPEJSAIUI0 MEX]Y CUTHAIAMH JIEKTPUUYECKONW aKTUBHOCTH JJIS
CTaHJAPTHO PACIOJ0KEHHBIX Ha TOJIOBE yenoBeka 31eKTpoaoB DI, HunkHss
touka EEG22 oroOpaxkaeT KOppesiihi0 CUTHAJIOB C KOXKHO-TaJIbBAHUYECKOM
peakiueit yenoBeka (d1exkTpoa Ha pyke). Bepxuue touku (Al, F1) oTobpaxkaror
KOPPEJSILUOHHBIE CBSI3M C OBICTPBIMU CUTHaJlaMu BHOpou3oOpaxenus (Al-
MEXKKaJpoBas pa3sHOCTh MO JBYyM Kajapam, FIl- xapakTepuctuka H3MEHEHUS
4acTOThl MO JBYM Kaapam). TaOmuua B mpaBodl yacTtu pucyHkoB 38 u 39
OTpaXaeT MAKCHUMAJbHBIM  KOXDPUIIMEHT  KOPPEJSIIUU Uil KaXJI0TO

PETUCTPUPYEMOIO CUTHAJA.
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medHcoy

subpouszoopadicenus (A1, F1) u D3I uenosexa 6 6030yi#c0eHHOM COCMOAHUU.
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napamempamu

Ha pucynke 38 mpuBefeH peanbHbI MPUMEP KOPPEISLMOHHBIX CBA3EH

(6onee 50%) [21, 41] curnanoB BU (Al, F1), curnanoB 16-tu orBeaenuit 290

(EEG1-EEG15) u curnana KI'P (EEG22). OueBuaHo,

YTO TapameTpbl

BUOPOM300paKEHUST HMMEIOT OOJBIIOE YHCIO KOPPEISALHMOHHBIX CBS3EH C

napameTrpamu D31, mpuyeM MaKCUMaIbHBIA KOIPPUITUEHT KOPPENSAINA UMEIOT

napametpsl Al u EEGI14 (75%). DOto o3Hadaer, 4to Aji1 BO30Y>KIEHHOIO

COCTOAHUA YCIOBCKA, I[CP’ICTByeT YTBCPKIACHUC CG‘-IGHOBa, 4qTO0 «BCC BHCIIHHC

IIPOABIICHUA MO3TOBOM ACATCIIBHOCTH MOT'YT OBITH CBCACHbBI Ha MBIINICYHOC

ABIMDKCHHUC» U, CIICIOBATCIIBHO, aHAJINU3 3H6KTqueCKOﬁ AKTUBHOCTH MOKET OBIThH

3aMEHEH aHaJIU30M JBUTATEIILHON aKTUBHOCTH, T.€. BUOPOM300paKCHHUS.
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Puc.  39. Ilpumep amanusa KopperiyuowHvlx ceésazell  mexcdy napamempamu
subpouszoopadicenus (A1, F1) u D3I uenosexa 6 cnokotHoM cOCmMosHUU.

B cnokoiHOM COCTOSIHUM 4Y€JIOBEKa KapTHHA KOPPEJALMOHHBIX CBS3EH
BU u 20l npuHIMnuansHO OTJIMYaeTcsl OT npeabiayiieil. Koppensuus mexay
napamerpamu B u 931" B TOM k€ 4aCTOTHOM JAMANa3OHE TETa, MPAKTUYECKU
OTCYTCTBYET, T.€. KOI'/Id YEJOBEK HAXOAUTCSA B CIIOKOMHOM COCTOSIHUM U y HETO
OTCYTCTBYIOT arpeCCUBHBIE MBICIH, TO €r0 MUKPOABUXEHHUS U IJIEKTpUUYECKas
aKTUBHOCTh Mo3ra pabotatoT HekoppenupoBaHHo (Puc. 39), 3Hauywmr,
ONPEIENSIOTCSA Pa3HbIMU (PU3UOJTOTUYECKUMHU MEXaHU3MaMHU.

OTOT NOpPOCTOM NpHUMEpP OYEpPEeAHOW pa3 IPAKTHUECKH JIOKA3bIBACT
MOTEHIHMAIBbHYI0 3P (EeKTUBHOCTh TexHojorun BU s pemrenus 3amad 1o

OIIPCACICHHUIO HCI/IXO(I)I/IBI/IOHOFI/I‘-IGCKOFO COCTOAHUA YCITOBCKA.
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12. Cucrema Aura-Vibralmage

KommiekTHOCTh mocTaBisieMoi cucteMbl BubponzoOpakeHusi BKIIOYAET
JIMCK C TIPOTPaMMHBIM OOECTICUCHHEM W 3aIUTHBIN KJTI0Y, YCTaHABIMBACMbBIN B
USB mopr. CraHpapTHbiii pabouyuid BapuaHT CHUCTEMBI COCTOUT U3
TEJIEBU3MOHHOW KaMepbl M TEPCOHAIBLHOIO KOMIBIOTEPA, HAa KOTOPOM
YCTaHOBIIEHO MporpammHoe obecrneuenue Vibralmage. [logpoGHoe omucanue
CUCTeMbl M HWHCTPYKIMS IO OKCIUTyaTallud TMpUBEJACHbI B TeXHUYECKOM
ONMHMCAHUHM CHUCTEMBl JIUCTAHIIMOHHOTO OECKOHTAKTHOTO CKAaHUPOBAHWS U
UACHTU(PUKAIIMH TICUXO0(PU3UOJIOTHIECKOTO COCTOSIHUS uesoBeka [35].

Ha sxpane cBoero MOHUTOpa MOJIb30BATENb CUCTEMBI MOXKET HAOII0aTh
n300pakeHne, BUOPOM300paKeHne W aypy OOBEKTOB, MPOU3BOJUTH 3aMUCh H
00paboTKy TMapaMeTpoB BHOpPOM300paKEHUsI, OINpPEIeIsiTh SMOIUOHAIBLHOE

COCTOAHHEC YCIIOBCKA U COCTOSSHUC 3/I0POBbSI.

Cucrema Bubpol3zobpaxxenus MPOU3BOJIUT ABTOMATHUYECKUI
MOHUTOPHUHT YPOBHS SMOILIMM, TAKUX KaK CTPECC, arpeccusi U TPEBOKHOCTb, a

TAKKC OCYHICCTBIIACT ACTCKIMIO JIDKU B PCKUME PCAJIbHOI'O BPEMCHU.

Cucrema Bubpol3o0pakeHuss MO3BOJISET AHAIU3UPOBATH 3aNKCAHHBIC
panee Buieo(haiibl (avl) U OCYIIECTBIATh SMOLMOHAIBHBI KOHTPOJIb YeJIOBEKA

B BUZcoMarTcpurajiax, rnoJry4CHHbIX C JIF000Tr0 UCTOYHHKA.

Cucrema Bubpol300pakenust aHanu3upyeT u peructpupyet 6onee 20-tu
napamMeTpoB BUOPOM300paKEHUsS] U TpejIaraeT MoJIb30BaTeNI0 OCYIIECTBISATH
HACTPOWKY CHCTEMBI B COOTBETCTBUM CO CBOMMH 3aJadaMd W OMPEACIsATh

TpebyeMblie ICUX0()U3NOIOTHUECKIE TTapaMeTPhl YeTIOBEKA.

[Iporpamma BubOpon3oOpakeHHs BKIIOYAeT B CeOS TpU HE3aBHUCHMBIX
IPOrPaMMHBIX MOJIYJISI: IPOTpaMMy JJisi paboThI ¢ kUBBIM BUaeo (Vibralmage)

Puc. 40, mporpammy uisi mpocMoTpa 3allMCaHHBIX BHUAEO W JIOT (ailioB



88

(LogViewer) Puc. 41, mnporpammy uisi TpOCMOTpa ¥ TI€YaTH apXuBa

3aMMCcaHHbIX BUOpon3oopakenuii manneHToB (VIPrinter) Puc. 42.

@ Vibralmage 6.0

ain Bupg  YcTaHomka  Crpaeka

HES 3O VIAVARLD f am M @

ey 48910
B 12.44
or 435
U
N

Puc. 40.Tunosoe oxno npocpammer Vibralmage

[Iporpamma Vibralmage mo3BosisieT KakJoMy MOJb30BATEN0 MPOBOIUTH
COOCTBEHHbIE JIMYHBIC WJIM HAY4YHbIE TICUXO(DU3UOIIOTMUECKUE UCCIEI0BAHUS U
HAaXOJUThCA HA  TEpPeAHEM  Kpae  COBPEMEHHOW  MCUXO(U3UOJIOTHUH.
UccnenoBarens, paboTaromudiéi ¢  CHCTEMOHM, TIOJNy4aeT  YHUKAJIbHYIO
BO3MOXXHOCTh OOBEKTUBHOTO KOHTPOJISI MCUXO(PU3UOIOTUUECKOTO COCTOSHUS
ce0s1, CBOMX OJMU3KUX WJIM MAIMEHTOB C MOMOIIBI0 CTAaHAAPTHBIX TEXHUYECKHUX

CPEIICTB.
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Hecmotrpss Ha 1O, uro cucrema BubOpoM3o0paxeHuss mnpenocTaBisieT
MOJIb30BATENISIM MHOXKECTBO TEXHHYECKUX MapamMeTpoB [UIsl PErucTparuu
NCUXO(U3HONIOTUYECKOTO  COCTOSHUSL ~ YeJIOBeKa, MHOTHE  I0JIb30BaTeNu
MPEIMOYUTAIOT XapaKTePU30BaTh COCTOSHUE YEJIOBEKA C MOMOIIBIO BHEUTHETO
BUOpOM300pakeHHUs B BUJE aypbl Ha peaJbHOM H300pakeHuu. Meron
BUOpOU300paKeHUs] ~ NPENOCTaBIsIeT  3HAYUTENbHYIO  CBOOOQY  BBIOOpa
PErucTpaliy COCTOSHUS, a BU3yallbHOE HAOIIOACHHUE ayphl O3BOJISET OBICTPO U
HarjasiIHO OLEHUTh IPAKTUYECKH BCE TCUXO(PU3UOJOTMYECKHE MapaMeTphbl
yenoBeka. KpaTkas unHTepnperanus (GopMbl U I[BETa aypbl MpUBEICHA HIXKE.
Orta kpatkas uHpOpMaLKsI HE OTPaHUYMBACT, a 33JAa€T MOJb30BATENI0 CUCTEMBI
OCHOBHBIC HANpaBICHUS aHaJIN3a COCTOSHUA 4YenoBeka. [IpmoOperas ombIT U
YUUTHIBasl CBOIO CHEIU(PUKY NPUMEHEHHs, KaXAbIH TMOJH30BATENb CHCTEMBI
MOJKET CYILIECTBEHHO Pa3HOOOpa3uTh W YINIyOUTh pe3yJIbTaThl aHAIU3a ayphl,

PaCKpBITh COKPOBEHHBIEC TAHBI AYIIIU U TEa YETOBEKA.

Kpatkas nHTepnperanus ipeta aypbl
= - KpacHblli — IBET aKTUBHOCTH U arpecCHm.

7KenTslil — IBET aKTUBHOW HACTOPOKEHHOCTH;

3esieHbli — [IBET XOPOILIETr0 CAMOYYBCTBUSI U HOPMAJIBHOTO
AKTUBHOT'O COCTOSIHUS,

~ CuHUI — 1IBET IOKOS;

®UONETOBBIN — IBET YCTAIOCTH.

Puc. 43 Unmepnpemayus yeema aypeoi.
[{BeToBas HEPAaBHOMEPHOCTH aypsl XapaKTepU3yeT

HCI/IXO(bI/ISI/IOJ'IOFI/ILICCKyIO HCYPABHOBCIHICHHOCTb COCTOAHUA YCIIOBCKA.
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Kparkuii anaaus ¢popmbl aypbl

1. Jlrobas acummerpus aypsl (dopma, LBET) CBHUIETEIBCTBYET 00
OTKJIOHEHHH OT MCUXUUECKON WU (PU3HOIOTHYECKON HOPMBI.

2. Jlro6o#1 pa3pelB paBHOMEPHOCTH aypbl XapaKTEpU3yeT OIpeeIeHHOE
OTKJIOHEHHE OT MCUX0()HU3NOTOTHIECKONH HOPMBI.

3. WpeanbHas aypa — MOHOLIBETHAsI, CHAMMETPUYHASI U PABHOMEPHAS.

Ilpumeyanue
JlaHHOE€ KpaTKoe ONUCaHWE CHPaBEAJIUBO JUIsl HACTPOMKHA CHUCTEMBI IO
YMOJYaHUIO U BHITIOJHEHHSI OCHOBHBIX MPABUII MOJTyYEeHUST BUOPOU300paKeHHUS:
a) PAaBHOMEPHOCTh U CTAOMIHLHOCTh OCBEIIEHHOCTH O0OBEKTA;
b) HMCHOJIb30BaHUE MAIOITYMSIIIIUX TEICBU3UOHHBIX Kamep;
¢) (poHTaNbHOE paCMoNoKEeHHEe 00BEKTa TIEpe]] KaMepo;
d) mMakcuMmanabHOE BIUCAHUE JINIIA OOBEKTA B IKPAaH MOHHUTOPA;

€) MEXaHWYeCKasi CTA0UILHOCTh KaMEpHI.

[lonHoe omnucanue TpeOOBaHUNW K  NPABWIBHOMY  MOJYYEHHUIO
BHOpOM300paKeHUS U3JI0KEHO B pasfene 2 Texaudeckoro OMMCaHus CUCTEMBI
JTUCTAHITMOHHOTO  OECKOHTAKTHOTO  CKAaHUPOBAaHUS W WACHTH(PUKAINH
Ncuxo(U3nuOJIOrHYECKOro cocTosiHUsL denoBeka (Komrmuiekranuss m HacTpoiika

cuctemsl Vibralmage mist nonydeHnrs BUOpOM300paKE€HUs YEIOBEKA).

IIpumMepsl perucTpanyu pasjuYHbIX COCTOSHUN YeJI0BeKa

HopmanabHoe cocTosiHne
HopmanpHO€ cocTOsiHME YenoBeKa XapaKTEPU3yeTCs PaBHOMEPHOCTBIO
nBera ©  (opMbl  aypbl BOKpPYT TOJOBBI, CYLIECTBEHHON IIBETOBOM

MOHOXPOMOTHUYHOCTBIO B HBeTOBOﬁ ramMmme CCpCIrHbI npennaraeMoﬁ I_[BCTOBOI\/'I
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IIKaJgbl. YPOBEHb arpecCMu WIM TOYHEE, B JAHHOM COCTOSHUH, YPOBCHD
akTuBHOCTH cocTtaBiseT 0.25-0.55. Yposens crpecca 0.2- 0.5.

YpoBeHb TpeBOKHOCTH He npespimact 0.4.

Bce ypoBHM mapaMeTpoB, XapaKTepU3YIOIINX dYMOIIMOHATEHOE COCTOSTHUE,
u3MepsroTcss B auanazone ot 0 go 1, mpuyeM, eCTeCTBEHHO, MUHUMAaIbHOMY
KOJMYECTBEHHOMY 3HAYEHHUIO TapaMeTrpa COOTBETCTBYET MHUHHUMAJIbHAS
WHTEHCUBHOCTH AMOITUH.

['ucrorpamma wacTOTHOTO pacmpeneiaeHuss Oau3ka K HOPMaJIbHOMY
pacmpeneneHnuio, a CIEKTp OBICTPBIX COCTaBISIONIMX BHOPOM300PKCHHUS
OJIM30K K DKCIIOHEHTE.

[Ipumepsl perucTpalii  HOPMAJIBHOTO COCTOSIHHMSI TPUBEICHBI Ha

pucyske 44.

Puc. 44 Ilpumepol aypul 015 HOPMATLHO2O COCMOSAHUS 4eN08eKd.

CtpeccoBoe cocTosiHuE

CtpeccoBoe COCTOSTHME XapaKTEePU3YEeTCs 3HAYUTEIHHBIMH pa3phbiBAMU B
aype W CyIIeCTBEHHOW IBETOBOW HepaBHOMepHOCThiO (Puc. 45). B nBetoBoM
CIEKTpPE ayphl NPHUCYTCTBYIOT MPAKTUYCCKH BCE IBETA, MPUYEM IIBETOBOU
Mepexoj]  OCYIIECTBISETCS JOCTATOYHO PE3KO, CHHUH IBET  MOXKET
COCEJICTBOBATH C KPACHBIM. YPOBEHb cTpecca BbICOkuH, 6oiee 0.7.

[Ipu 3TOM ypOBEHBb arpeccuu OObIYHO JOCTAaTOYHO HU3KUU, HEe Oosee 0.5,

a YpOBEHb TPEBOKHOCTH MOBBIIIEH, Oosee 0.4.
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I'mcrorpamma  4acTOTHOTO  PACHpEeneNeHUs  UMEET  HECKOJIBbKO
MaKCHUMYMOB, a CIEKTP CUTHAJIOB IIPEICTABIISET HaJIOKEHNE

HKCIIOHEHIIMAJIBHOTO U PABHOMEPHOI'O PACTIPEAETICHUIA.

Puc. 45 [Ipumepol aypul 011 uenogeka 6 cmpecco8oMm COCMOSHUU.

ArpeccuBHOE H/WJIHM TPEBOKHOE COCTOSTHHE

ArpeccuBHOE COCTOSIHUE HE BCErJa TPEBOYKHO, & TPEBOXKHOE HE BCET/A
arpeccuBHO. HO 10OCTaTOYHO 4acTO 3TH COCTOSHUS COIYTCTBYIOT APYT JAPYTY.
ArpeccMBHOE  COCTOSHUE  XapaKTepu3yeTcsi  00s3aTebHbIM  HAJIUYUEM
BBICOKOYACTOTHBIX BUOpalMii, T.€. HATMYUEM KpacHbIX 1[BETOB B aype (Puc.46).
[Tpu sTOM mIMpHHA aypbl OOBIYHO BBIIIE CPEIHEN U Pa3phIBOB MOXKET HE OBITh,
OJTHAKO IIBETOBasg U MPOCTPAHCTBEHHAss HEPABHOMEPHOCTh 0053aTEIbHO
MPUCYTCTBYET. YPOBEHb cTpecca 0OBIYHO HU3KHUH, He Ooee 0.3.

VYposens arpeccuu Boiie 0.7, ypoBeHb TpeBOXKHOCTH BbilIe 0.4.

I'mcrorpamMmma 4aCTOTHOIO pacHpelesIeHUss UMEET MaKCUMyM B IIPaBOi
YacTU JUana3oHa U CYLIECTBEHHYIO TUCIEPCUIO, & OTMOAOIas CIIEKTpa CUTHAIA

Ou3Ka K PAaBHOMCPHOMY PACIIPCACIICHUTO.



Puc. 46 Ilpumepwr aypul 015 yenosexa 8 azpeccu8HOM COCMOSHUU.
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3akjoueHue

Texnonorus BUOPOM300paKEHHs TOJKHA HAWTH JOCTATOYHO IIMPOKOE
MPUMEHEHUE B TOBCEAHEBHOM XU3HHU. JTO CBS3aHO C MPOCTOTON MPUMEHEHUS
CUCTEMBI W (YHJIAMCHTAIBHBIMA HAayYHBIMU ITOJOKEHUSAMH, JISKAIIUMH B
OCHOBE JTaHHOU TeXHOJIOTHH. [[OBTOPUM OCHOBHBIE U3 HUX:

BubpounzobpaxeHue - 3T0 HOBBIM IMEPBUYHBIN BUI W300paKCHHSI, aHAIOT
TEIJIOBOTO U300paKEHUS M MOXKET HAUTH MPUMEHEHUE KaK B OMOJIOTHH, TaK U B
TEXHUKE I TONydeHHs: HOBOM wuH(opMmanuu o0 OOBEKTE WCCIEeIOBaHUS,
HanpuMep B J1e(PEKTOCKOMUH, MAIIMHOCTPOCHUH, MPHUPOIONOIH30BAHNH,
HKOJIOTHUH U T.1I.

BubpomnzobpakeHne demoBeKa - 3TO HOBBIM CHOCOO HCCISAOBAHUS H
MOJIyYeHHUs] TMCUXO(PU3UOJOTUYECKOH HMHGPOPMALIMM O YEJIOBEKE, AaHaJoT
anekTpodHuedanorpadhruu, HO UMEIONIUA ONpPEACIICHHbIE MPEUMYIIECTBA,
CBSI3aHHBIE C BO3MOXKHOCTSMH OECKOHTAKTHOTO M CKPBITOTO IOJyYCHUS
uHpopmal 00 oObEKTE.

Bubpounzobpaxenue

3TO IPaKTHYECKOEe MOJITBEPKICHUE
TEPMOJIMHAMHYECKUX IPOIIECCOB, MPOUCXOMSAIIMX B JKUBBIX M HEXKHBBIX
00BEKTaX, OHO OOBEAUHSAET (U3MKY, MEIHULHMHY W IICUXOJOTHMI0 B EIUHYIO
peasibHy10 MOJIEIb.

BubpounzoOpaxeHnue - 3TO MNPOAYKT COBPEMEHHOM HAyKH M TEXHHKHU.
[Tonyuenre BUOpPOM300paKEHUSI HECKOJIBKO JIET HazajJ ObUIO HEBO3MOXKHO,
MI03TOMY TEXHOJIOTHUS BUOPOU300paKEHHSI HaXOAUTCA TOJBKO B CAaMOM Hauale
CBOETO Pa3BUTHS U IO MEpe Pa3BUTHS MOXKET OTKPHIBATh HOBBIE W HOBBIC
TOPU30HTHI.

beckoHTakTHOE M JUCTAaHIIMOHHOE OIPEJCIICEHUE YPOBHS arpeccuu
MO3BOJIUT COBEPIINTH pEaTbHBIA TEPEBOPOT B CHCTEMax OE30MacHOCTH,

pa3paboTaTh HOBOE TIOKOJICHHE OWOMETPUYECKHUX CHCTEM UACHTHU(DUKAINH
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COCTOSIHHS 4YEJIOBEKa W NEPECTPOUTH HOPUAMYECKYI0 CHUCTEMY Ha KOHTPOJIb
HAMEPEHUM COBEPILICHUS ITPECTYILUICHUMN.

[TpakTyecku MrHOBEHHBIM KOHTPOJIb M3MEHEHHSI COCTOSHUSL YelIOBEKa
MO>KET HAUTH MPUMEHEHUE B COLUOJIOTHH ISl KOHTPOJISI COBMECTUMOCTH JIFOIEH
B KOJUIEKTUBE U CEMbE, YTO OTKPOET HOBBIE BO3MOKHOCTH PAa3BUTHA 00IIECTBA.

KoneuHo, TexHonorusi BUOPOM300PAKEHUSI HUMEET M  HEKOTOpbIe
OrpaHUYEHHs, O KOTOPBIX JOCTaTOYHO MHOI'O T'OBOPWJIOCH B JIAHHOW KHMUTE.
TobKO MpPaBUIBHOE UCIIOJB30BAHUE CUCTEMbl U  aJCKBATHBIM  aHAIMU3
MOJyYEHHBIX PE3yJIbTaTOB OyJeT CHOCOOCTBOBAaTh YCHEIIHOMY Pa3BUTHIO
TEXHOJIOTMH BHOpou300pakeHusi. Bo3MOXHO, HOBbIE HMCCIEIOBAaHUS MOKAXKYT,
YTO TMPUBEJIEHHbIE B JaHHOM KHUTre (GOpMyJbl pacyeTa HSMOLMA H
MCUXO(PU3NOIOTUYECKUX COCTOSIHUI MOTYT OBITh MEPECMOTPEHBI U MU3MEHEHBI.
OnTumanbHble HACTPOMKU CUCTEMBI MOTYT CTaTh ApyruMu. Komnbrorepsl OyayT
0oJsiee OBICTPOJIEHCTBYIOIINE, & TEJIEBU3UOHHbBIE KaMepbl Oy IyT UMETh MEHbIIUN
ypoBeHb 1myma. Ho oleHka ncuxopu3noornyeckoro COCTOSHUSI YeloBeKa Ha
OCHOBE TEPMOJIMHAMUKH W DJHEPTUM JBWKEHHUS C IOMOUIIBIO TEXHOJIOTUU
BUOpOM300pakeHHsT 3aiiMeT CBOE MECTO B HCCIEIOBAHUM W JAMATHOCTUKE
COCTOSIHUSI YEJIOBEKa.

AHanu3 JABUTaTeIbHON aKTUBHOCTH YEJIOBEKA B COCTOSIHUM PAaBHOBECHS
MO3BOJISIET XapaKTEepPU30BaTh JHO0OE€ SMOIMOHAIBHOE COCTOSHUE YEJIOBEKa
napamMeTpamMu BuUOpouszoOpakeHus. Takod MOAXOJ K OMOIUSAM JIOJDKEH
CYILIECTBEHHO HM3MEHUTH IOJIO)KEHHE [l B IICUXOJOTMHU, NMPUONHU3UB €€ 10
CBOEH CyTH K TOYHBIM HayKaM M MeAuluHe. JIBUTraTenbHas aKTUBHOCTb - 3TO
noBeJieHUeCKas (yHKIMS 4YelloBeKa, W OHa JOJhKHA OBbITh CBSi3aHA C
HYMOLIMOHAIBHBIM COCTOSTHUEM B COOTBETCTBUU C OCHOBaMH MCUXO(U3HOIOTHH
[9] u dyHmameHTaNIbHBIMH pabOTaMU OCHOBOTIOJOKHHKOB COBPEMEHHOM
nicuxogioruu 3. @peniga [3] u K. FOnra [42].

HecMoTpst Ha JOrMYHOCTH MpENIaraéMoro MoJX0Jd, y HEro HaBEepHsKa

HaﬁIIGTCH N MHOXCCTBO IMPOTHUBHHUKOB, KOTOPBIC 6y,HYT YTBCPKIAATh, YTO BCC
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JIOW pa3Hble, U OJMHAKOBBIC TApaMeTphl ABUKEHUS MOTYT CYIIECTBOBATh B
Pa3TUYHBIX COCTOSIHUSIX JUISI OTJIMYAIONIUXCS TCUXOTHMOB. MOXHO BeCTH
OCCKOHEUHBIE DKCTIEPTHBIE TUCKYCCHU O CXOJHOCTH OTHOCHUTEIHHO OJIM3KHUX
OMOIMOHANILHBIX ~COCTOSHUW THIA SIPOCTh-THEB, CIOKOWCTBUE-YCTAJIOCTh,
pajoCTb-CYacThe M T.I., HO TOKA 3T XapaKTEPUCTUKU CYOBEKTHBHBI, TO
HEBO3MOYKHO JIOTOBOPHUTHCS O €IMHCTBE TCPMHUHOB.

Bo3moskHo, HaydHas ampoOarusi, CTaHAapTU3AIMs AJITOPUTMOB pacyeTa
SMOIIMI W MPUHATHE JAHHOTO MOJX0J]a 3aiiMeT He ojaHO AecsaTwierue. Ho 3to
HOPMAJIBHBIN ITyTh 3BOJIONMOHHOTO HAYYHOTO PA3BHUTHSI U, €CIIU HIES SBIISCTCS
11eJ1eco00pa3Hoi, TO OHa Hem30exkHOo modeaut. MHpopManus O TEXHOJIOTUU
BUOpOM300pakeHns BKJIIOUEHA BO BCeMHUpHYIO dHIMKIoneauo Wikipedia [43],
KaKk O CaMOM IOCJEAHEM JOCTHKEHUU B OOJACTH TCHUXOJOTHUU, OMOMETPUU U

MCIAHMIMHCKHUX I/I306pa}KeHI/II7L

Bubpounzobpaxenue - 3To HE 4UyJ0, a OOBEKTHUBHAsA W HMHTETpaibHas

I/IH(I)OpMaHI/IOHHO-BHGPFCTI/I‘IGCKEISI XapaKTCPHUCTHKA yeJioBeka!
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