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Xun3HeaesTenbHOCTL YenoBeka NPOTEKAET B AOBOJIbLHO Y3KOM C/l0e MylaHETApHOW
aTtMocdepbl, BHE 3TOr0 XXM3HEHHOrO NMPOCTPAHCTBA Y€10BEK CYLLECTBOBATb HE MOXET.
Jlioan nNoTpebnsioT 0AMH M TOT XKe NMaHEeTapHbIM NPOAYKT, B BMAE aTMocdepbl, BOAbl U
T.O., COCTOSILUMA M3 OOHWUX M TEX XE aTOMOB. XOTMM Mbl, JIIOAM, WIN HET, HO Y Hac Y
BCEX OAHM U Te e 0bLme 3neKkTpoHbl. Kaxabii BAOX, Kaxaoe bueHne cepaua, Kaxaas
MbIC/lb COMPOBOXAAETCA KOMIMIEKCOM 3/1EKTPOXMMUYECKMX peaKLni B Tene YeioBeka U,
B TO Xe BpeMs, siBNseTca dparMeHTamyn rnobanbHbIX peakumid W MpoueccoB B
NH(OPMALMOHHOM MOMe MNNaHeTbl, BCENEHHOW. Halle Teno MnocTosiHHO noTpebnser
nHdopmaumio 06 OKpyxalolwem NPOCTPaHCTBE U, B CBOK Oyepedb, pacrnpoCTpaHsieT
nHpopMaumio o cebe, Npu YEM MapaMeTpbl U XapaKTEPUCTUKU 3TOM WHMOpMaumm
[ANEKO BbIXOAST 3@ paMKKU NO3HAaBaeMoro.

"HeHaBWCTb - 3TO KMUCNOTa, KOTOpas pa3befaeT Aylly; BCE paBHO, HEHaBMAMLIb
NN CaM MM UCMbITbIBaEllb HEHABUCTb Apyroro”. Pemapk .

MHdopMauma B  KaXAOM  YesioBEKE  ABMSIETCS  HEOTHLEMIEMOM  YacTbio
NH(POPMALIMOHHOIO MOAS MJIAHETbl M HAaXOAMT CBOK KOHKPETHYIO peanv3aumio B BUAE
N3MEeHeHMs1 MapaMeTpoB MHMOOPMALIMOHHOIO MNOMS MIAHETHI.

Mpeanocbinka co3paaHna nHpobuoToma

N3yyeHne ApeBHUX U COBPEMEHHbLIX (MNOCOMCKMX AOKTPUH U HAYUHbIX OTKPbITUIA
[ano BO3MOXHOCTb  0006WMTb  MHOXECTBO  MpoTMBOpeuMBbiX  (DakToB U
MCMXOMIOrMYECKMX 3aKOHOMEpHOCTEW. 3Ta MHGOPMaLMOHHas nnatdopMa obbeanHsieT
Takue Bewwn, Kak ydyeHue [udaropa w [lnaToHa, KOCMOrOHWYECKMEe KOHLEenuuu
apesHero Ervnta, byaamsm u XpuCTMaHCTBO, Hay4dHble W3biCKaHWA BepHaackoro,
Ymxesckoro, bepuaze, Marnyeckne TeEXHMKN HapOAHbIE METOAUKMN T030MCKaTENbCTBA U
6uonokaumn. [na BblYUCIEHUS OMTUManbHbIX MApaMeTpoB MHAOOMOTOMa MpPULLNIOCH
pa3paboTaTb ABa METOAA BbIYMC/IEHWUS YMCIA T€, MOTOMY YTO 3TO Obl0 €AMHCTBEHHOM
BO3MOXXHOCTbIO MPOBEPUTb TOYHOCTb MaTeMaTUYeCcKUX pacyeToB, M MNoHagobunacb
HoBas (Xopowo 3abbiTas CTapas) MeToauMka pacyeTa yrioB. B xoge TeopeTuMyeckmx
paboT 6bin BbISIBNEH psii 3aKOHOMEPHOCTEN, NPUCYLUMX NPaBUIbHLIM MHOMOrPaHHMKaM
(tenam lMnatoHa), nupammaam ErvnTta u ctpoenHnto AHK, 4TO M NOCNY>XMNO OCHOBOM
AN KOHCTPYKTUBHOMO peleHnss uHdobuotoMa. Pe3ynbtaT Ha numuo, UHGOOMOTOM,
caMmM (paKkTOM CBOErO CyLUECTBOBAHMS, HArnsiAHO AEMOHCTPUPYET, YTO 060N YenoBek
YCUJIMEM BOSIN U LiENEHANPaBEHHON MbIC/IbIO MOXET B/MSITb Ha rPaBMTaLMOHHOE none
N U3MEHSTb B MPOCTPaHCTBE NOSIOXKEHWE MaTepuanbHOro obbekTa.

NHDOOBNOTOM - 3TO BMONOKALMOHHAs CUCTEMA, COCTOSILLAS M3 HECKOMbKMX MoAaynen,
KaXabli M3 KOTOPbIX CBOEW (POpMON MOBTOPSIET OAMH W3 OCHOBHbIX MEPBUYHbBIX
CNocoboB coeanHeHUs aneMeHTapHbIX Yactuy. CTpykTypa nHpobuotomMa noBTOPSET B
YBEIMYEHHOM BUAE CTPYKTYPY buonormyecknx bunbTpoB-aHann3aTopoB MHOpMaunm B
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XMBbIX TKaHsIX. MpuHUMN aencTens MHGOOMOTOMa OCHOBAH Ha Pe30HAHCHOM aKTMBaLMM
MpOLIECCOB 3HEProMH(MOPMALIMOHHOIO ObMeHa Mexay OMOCUMCTEMON «YEeNloBEK» W
OKpY>XaloLenh peanbHOCTbIO. AKTUMBMPYSI MEXaHM3Mbl MPSAMOA M 06paTHOM peakumm
3HeprovHgopMaLmMoHHOro obmMeHa Ha yposHe [HK. DHMOCMCTEMaA «4enoBeK» SBNSETCS
CTPYKTYPHbIM MoApa3AenieHNEM M HEOTbEMJIEMOM 4acTbl0 WMHMOPMALMOHHOIO MONS
BceneHHoW. Bce pencteus, Bce parMeHTbl Oyaywlen >XM3HM KaXAoro KOHKPETHOro
yenioBeKa YXe CyLEeCTBYIOT B MH(OPMaLMOHHOM nofie BceneHHoM M B MiaHeTapHOM
6aHke maen. Tak unM nHaye, BeCb NMIAHETapHbIA KOMMIEKC YE0BEeYECKUX cyaeb yxe
npegHayeptaH W 6yger peanu3oBaH B NPOCTpaHCTBE M BpeMeHW. Ha ponio
(un3nyeckoro 4enoBeka OCTaAeTCA /MLWb MPONyCTUTb Yepe3 CBOe CO3HaHWe U Teno
nHpOpMaLmMIo, CNyCKaeMyto Ha HEro M3 naaHeTapHoro 6aHka uaew M peannsoBaTb 3TU
Naen KOHKPETHbIMK AencTBusaMu. Ecnv yenoBek co3HaTeNbHO MponyckaeT yepe3 cebs
3HaHWSA N DUKCUPYET UX B peasibHOCTU NPaBWbHLIMU AEUCTBUSMU, TO TakoW YET0BEK
bynet obnarogetenbcTBoBaH BceneHcknM (nnaHeTapHbIM) MHQOPMAUMOHHBLIM MOSEM,
XW3Hb ero 6yaeT Nerkov u NpUSITHOM, BCE XenaHus 6yayT UCNONMHSATLCS CaMu COBOM,
6e3 ycunuin, yenosek ByaeT 340poB, cYaCTNMB, 6oraT AyXOBHO M MaTepuanbHO. Ecnu
YeNioBEK MbITAETCA YKIOHUTLCS OT peanu3aunm cBoer cyabbbl, To KocMoc BkOYaeT
MEXaHM3M 3HEPreTUYeCcKon KOMNeHcauum, 1 cyabba Takoro YesnioBeka BCe paBHO byaeT
peanu3oBaHa B KOHEYHbIX COObITUSIX, TOMbKO MpU 3TOM 4enoBek 6yaer cTpagaTtbhb
MOpanbHO U usmnyeckun, byaet 6oneTb, TEPSTb AEHbIM U UMYLLECTBO, ByaeT HecyacTeH
B 3TOM MMpe, MOTOMYy YTO CBOMMM AEUCTBUSIMM MbITAETCS W3MEHWUTb CTPYKTYpY
naaHeTapHoOro WMHMOPMALMOHHOIO MONS M, COOTBETCTBEHHO, MOJlyYaeT B Harpay 3a
CBOM MOCTYMKM MPOTMBOAENCTBME Lenon nnaHetbl. «CMupeHHoro [ocnoab Beger,
CTPOMTMBOro - BOMOYMT!»

CBOMM BO3AENCTBMEM Ha u4enoBeka MHMOOMOTOM cCrnocobeH pa3bnoknpoBaTb CaMble
TOHKME 3HepreTuyeckme KaHasbl, 4YeM CrnocobCTBYET YCTAHOBMEHUIO OMTMMAsbHOro
SHMOPEXMMA MEXAY YENOBEKOM M MH(OPMALIMOHHLIM NOMEM NnaHeTbl (BceneHHon).

Y niogen, Nepuoanyecky NoABEPraloWwmMxcsl BO3AEUCTBUIO MHGDOBMOTOMA, yny4llaeTcs
CaMO4YyBCTBME, MOBbIWAETCS  paboTOCNOCOOHOCTb,  Pa3BMBAETCA  UHTYMUMS U
npeasuaeHne. NHhobMOTOM MO3BONSIET YeNoBeKy «BCMOMHUTb» cebs M 0Co3HaTb Ha
YpOBHE MHC(OPMALUMOHHBLIX noner, Ha ypoBHe [AHK un peanu3oBaTb CBOKO Cyabby B
ONTUMANIbHOM 3HEProMH(MOPMALIMOHHOM peXnMe U TeM 0bpecTn 340poBbe M yCrnex B
XKU3HW.

NHDOBMOTOM paccunTaH M CKOHCTPYMpoBaH B 06bEMHOM pexkume pl(p2(p3(p4 .... B
3aBMCUMOCTU OT Konmn4yectsa Moayniel. OCHOBHBIM 3/1EMEHTOM COOTHOLLEHWUS IMHENHbIX
napameTpoB siBnsieTca "j* (1,618033...) k03 dMUNEHT "30/10TON Npornopummn”.

KoHCTpyKUns npegycMaTpuBaeT ABe adanTauMOHHbIX MoAMMUKALMKU: JIMYHOCTHYHO
n  oducHyr. JIMYHOCTHaAsS  MoauduKaumMsi  pacno3Haér u  TpaHcdhopMmupyeTt
nHdopMaumoHHoe none yenoseka (MMNY) B COOTBETCTBUMM C  JIMYHOCTBIO XO35IMHA.
OdwmcHas mMoaundurKaums TpaHcopmmpyetr - rapmoHusupyetr UMY B
"obLueyenoBeyeckmx napaMeTpax”, B COOTBETCTBUM C 3aKNaAKoW BHYTPEHHErO MOAY/S.

Mockonbky MHGOOBMOTOM aganTUpOBaH B NaaHeTapHOM MacwTtabe,, TO IMYHOCTHbIE
MY  rapmoHu3upyroTcd B MacwTabe Bcero uH@OpMaunoHHoro nons. [puHumn
B3aMMOAENCTBMSI o4YeHb npocT: UMY , Haxoasawwmincs B 30He AencTBus MHMOGMoTOoMa,
CTPYKTYpupyeTcs M po3upyetcs (npeobpa3oBbiBaeTCsl), 3@ CYET  KOHCTPYKTUBHOIO
peweHns npubopa 4YaCTUYHO "racutca”, peanusyscb B Buae paboTbl (ABMXKEHUS
mMoaynen), oborawaercs MHMOPMaUMEN, 3aN0XEHHOM BO BHYTPEHHWMM MOAYNb, M
pacnpocTpaHseTcs B MH(MOPMAUMOHHOM Mofe, rapMOHU3MPOBaHHOE B 3aKOHax 4ucia
"p" 1 "30/10TON nponopumn”, aaanTMpOBaHHOE B COOTBETCTBUM C JIMUHOCTLIO XO35IMHA
WK rpynnbl NloAen.
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Naoewn, 3anoxeHHole B MHGOOMOTOM, "3anucbiBaloTca" Ha UMY “ rapMOHUMYHO
pacnpoCTpaHAoTCS B (M3MYECKOM BaKyyMe.

Pa3paboTaHbl HECKONIbKO MoandUKaumnin nHpobroma 1 cnocobbl NPUMEHEHMS.
MHpobuom C ueHTpanbHbIM  MoayneM B ¢GoOpMe nNUpaMuabl, KOTOPbIN
npeaHasHayeH, B NepByto oyepeab, AN :
- cTabunusauun MHPOPMaUNOHHOIO (hOHa XNNNLWA;
- NoAaBNeHNs NATOreHHbIX 30H
- HEMTpanM3aumMm HeraTMBHOM 3HEPreTUKM NPOCTPAHCTBA.
NHhOBMOM C BHYTpEHHUMU MoaynsamMui B (opMe MNpaBUIbHOMO MHOrOrpaHHWMKa
(NpenMMyLLeCTBEHHO TeTpasapa), KOTOpbIM NpeaHa3HayeH ans :
- AKTMBHOro npeobpasoBaHnsi MHGPOPMALMOHHOIMO (oHa noMeleHus u 6buonons
Yyenoseka, nepepacnpegeneHne  sHepreTM4yeckux  MoTokoB,  (opMUpoBaHMe
Gronormyeckm NpUEMIEMOro SHMOPEXKMMA B KOO YenoBeka, AoMa, oduca.
MHDOOBMOTOM C BHYTpPEHHMM Moaynem B (OpMe aTOMapHOro sapa, KOTOpbIN
npeaHasHayeH ang :
- nHAMKaumMm 6uononsi, MNpOrHO3upoBaHus U 6Guonokaumu, TpaHcopMauun u
paccenBaHus
LienieHanpaBfieHHOro MblC/IEHHOMO MOTOKa.
YKa3aHHble CBOMCTBA XapaKTepHbl ANs BCEX BMAOB MH(POOMOTOMAa, B OMMUCAHHbIX
MoanduKaumsax 3aHnMatoT nopsaka 30-40% OT uMcna BCEX XapaKTEePUCTUK.

Peakuus ntHhpo6MoTOMa Ha B3rnsAa YenoBeka

OcHoBHOE  nonoxeHuve  WHpobMoToMa B
cobpaHOM BuAe — 3TO Kaxkaash NPOCTPAHCTBEHHas
ero cTpyktypa (¢oTto 1), BUCUT Ha OYeHb TOHKOM
MPOYHON HUTK TaKNM obpazom, yTO
OTLEHTPUpPOBaHHas Kaxaas cocTaBnsoLas
nHPObNoTOMa N BCEW CTPYKTYpbl MOCTOSHHO BUCUT
B nomelleHnn. Ecnm B NOMeWeHUun HET MNOTOKOB
BO34yXa, HET B3rns4a Ha Hero 4enoseka, TO
NHGHOBNOTOM HAXOAUTCSA B COCTOSIHUM MOKOSI.

Ecnn yenoBek cocpefoTOuMT CBOM B3rnsg wam
MbiCllb Ha O6MOMH(OTOM, TO BCE CTPYKTypbl €ro
HauYMHAIOT MOCTEMNEHHO MOBOPAYMBaTbLCA CHayana B
OfHY CTOPOHY (3TO MOXeT 6bITb HECKOMBbKO MOSIHbIX
060p0oTOB), @ 3aTeM BpallaeTCs B APYryd CTOPOHY,
TO €eCTb MpOUCXOAST MeASIeHHble KpyTsawmecs
konebaHmsa. Ecnm  He CMOTpM  4enoBeK Ha
NHGHOBMOTOM, MOMOXEHME ero BO3BpalLAeTCs B
NCXOAHOE.

doT0 1.

BnngHue pacctosiHus oT 4enosBeka WHGOOMOTOMA He BAMSIET Ha BpalleHue
NHHOBNOTOMA, OAHAKO, OHO AOMKHO OblTb HE MeHblue 0.5 M, YTobbl He 6bII0 NPSIMOro
TEN/I0BOr0 BO3IENCTBUS TeNa YenoBeka Ha MHGPOOMOTOM.
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N ewé Takas sMnNupuyeckas 3aBUCMMOCTb. [lepBOHayanbHOK HarpasneHue
BpaLleHns nHpobmnoTomMa 3aBUCUT OT NONS Yenoseka. s My>UnHbl — 3TO BpalleHue B
NpaBylo CTOPOHY, @ ANs XeHLWMHbl HA0bopoT — B nesyto (1).

Ecnn nHhObMOTOM BUCUT Hag CTynIoM (KpecsioM) yenoBeka 3a pabounM CTonoM, TO
BnsiHME MHGPOBMOTOMA CBOAUTCSA K BbIPABHMBAHUIO LUMPKYNSUMW SHEPTUU XKU3HWU,
3HEPruM «UmM» MO MepvanaHaM OpraHusMa, M BblpaBHMBAHMIO O6LLEN GUO3HEPreTUKM
opraHusma.

Bo3gevictBue MHGOOMOTOMa Ha MHGOPMALIMOHHOE MOJE MOMELLEHMSI.

NHbOopMaLUMOHHOE nofnie KOHKPETHOro MpPOCTpaHCTBa 06pa3oBaHO nepeceyeHueM
nonen Bcex OOBLEKTOB, HAXOASLIMXCS B HEM, 3HEProMHGOPMALMOHHBLIX MOTOKOB,
NPUCYLUMX MECTHOMY pesnbedy, 0COBEHHOCTSMM reonormMyeckoro CTpoeHMs NoYsbl. JTU
BUAbl 3HEPrUM ObIBAOT ManoONpUroaHbl Ans HOPManbHOM XU3HEAEATENIbHOCTU JII0AEN.
MHDOOBMOTOM, HaxoadWMACS B MOMELLEHMWN, M3MEHSIET CTPYKTYpYy WM puTM ntoboro
NMHMOPMaUMOHHOro nons  (MoToka), MpUMBOAUT €ro B COOTBETCTBME C JIMMHOCTBIO
xo3amHa. Moa Bo3gencTeneM MHobMOTOMa MHGOPMaUMOHHOE nonie obpeTaeT HOBbIN,
61MonorMyeckn MNpUEMNEMbIN y30p M JIEMKO YCBAMBAETCS YE/TIOBEKOM, XXMBOTHbLIMM,
pacTeHUsIMMU.

B nomeweHuun, roe npomssoanTcs cbopka MHPOOMOTOMOB, OYEHb XOPOLLO PacTyT
pasfinyHble pacTeHus.

NHhOBMOTOM pearvpyeT Ha MbIC/IEHHbIE MNPUKA3aHUS. YCUIMEM MbICAIN MOXHO
BbI3BaTb [ABWXXEHME MoAaynen MHGOOMOoTOMa, a Mpu AOCTAaTOYHOM MCUMXOSIOrMYECKOM
TPEHMPOBKE MOXHO MNPOBOAMTbL 3/IEMEHTapHOe TeCTUPOBaHWE UMNOTETUYECKMX
CUTyauu M NporHo3upoBaHue 6yayulero. MHMOBMOTOM, C MO3MLMKM YenloBeYEeCKUX
HOPM MOBeAeHus, MNPOSIBNSET 3fIEMEHTbl CO3HATeNbHOCTM W Y3HABaHWUS XO35IMHA.
HeogHOKpaTHO OTMeYyanocb, YTO MHMOOUOTOMbI ANUTENbHOE BpPeMs HaxoAswumecs y
APYrUX NIOJIEN, MOMEHSNIN CBOM «XApPaKTEP» U Y)XE MEHEE OXOTHO PearnpyroT Ha Mowu
MbIC/IEHHbIE MPUKAa3aHUS U HAaNpPOTUB, aKTUBHO pearvpyroT Ha KaXxaoe CI0BO XO35IMHa,
AaXke Koraa TOT OTB/IEYEH MOCTOPOHHeN becenow, Moaenyu MHGOOMOTOMa NpMXoasT B
ABMXEHME OT Manerwmx nepenagoB HaCTPOEHUS YenoBeKa.

Cwna B3rnsiga

[Na3za — 0AMH U3 BaXkKHbIX OPraHOB YesI0BeKa, XXMBOTHbIX, KOTOPblE AAOT OCHOBHYIO
nHbopMmaumio 06 okpyxatoweMm Mupe (bonee 80 NPOUEHTOB MHQOPMaUUKM NOCTynaeT
yepes rnasa).

MNepeHocunkamMn MHbOpMaUMM B AaHHOM Criydae sBnsoTCs (oToMbl. Bnarogaps
(oToMaM yenoBek BOCMPUHUMAET OKPYXKatoLLYHO AENCTBUTENBHOCTb.

O cBOMCTBax Ny4yewn 3peHns YerioBEKY M3BECTHO C HE3aMaMsITHbIX BpeMeH. B Hapoae
n3haBHA CUMUTAETCS, YTO B3rnaj YenoBeka, HaxXOAsALWerocs Ha nopore cMepTun, HeceT B
cebe KOMoccanbHy0 3MOLUMOHAJIbHYIO CUy, CMOCOBHYI0 HAHECTM HENonpaBMMbIA Bpea
TEM, Ha KOro oT CMOTPWT.

MHOrMM 3HaAKOMO OLUyLleHWe, YTO KTO-TO CMOTpWUT B 3aTtbiiok. ObopaudnBaemcs:
«B3rNs4 AasuT»... AMEpUKaHCKME ydeHble YHuBepcuTeTa KBUH3 noaTeepannu, 4to B 95
MPOLEHTAX C/ly4YaeB YY>XOW B3rNsi4 OLIYLIAETCS YE/I0BEKOM AOCTAaTOYHO 4eTko. Nnas3a
YyenoBeKa W3My4YaloT HEKYK 3HEepruto, npupoaa KOTOPOW OCTAeTCsl HeAoCTaTOYHO
N3yYEHHOMN.

AHrnumnckni ¢usmk Y. Pocc B 1925 roay npoBen psd  3KCMEPUMEHTOB MO
BO3AENCTBUIO B3rNsiAa Ha MUHWUATIOPHYKD METa/IMYECKY0 Cnvpanb, NOABELIEHHYO Ha
LLIENKOBOW HUTH.
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[Ansi MHOrMX NOAEN NOSTyYanochb, YTO B3rNs4 3acTaBfsa/ pa3BopaYnMBaTLCS Cvpanu
BOONb Jlydel 3peHus. M3 3TUX UCCnegoBaHWM YYeHbI caenan BbiBOA, YTO a3
M3Ny4aeT 3/1EKTPOMarHUTHbIE BOJTHbI.

CoBeTCckMiM  paaModusnk B.KaXKMHCKMIM M3ydyan MbICIEHHOE BO3AENCTBME HaA
PaCcCTOSIHUN WM MPULLEN K BbIBOAY, YTO JyYM 3peHUs 3TO BMopaanaLNOHHbIE U3TyYEHNS
Mo3ra. Barnsa cnocobeH nayyaTb MbICIN.

AHIMACKUA  yyeHblin B3HCOH XepbepT npeanonaraeT, 4YTo [Nla3  WUCMycKaeT
6rorpaBUTaLMOHHBIE BOJHbI.

MnoTesa 0 NpueMe n nepeaaye MbiC/IeN C NMOMOLLbIO B3r/isiAa 06pasbl BO3HUKAIOT B
MO3re M NepefaloTcs Ha CeTyaTKy rnasa, Nnoxoxe UMeeT MoATBepXaeHue. Brnepsblie B
1973 rogy Bpay — MNcuMXuaTp 3KCMEPUMMEHTANIbHO [0Ka3as, YTo 3puTesibHble 06pasbl
BO3HMKAIOT B MO3re W MepefalTcs Ha CeTyaTKy rnasa, OTCloAa  M3MyyatoTcs B
NMPOCTPaHCTBO. [loxoXe [OKasaHO, 4YTO YEeNoBEYEeCKMM a3 CrnocobeH wcnyckaTtb
cnabble pPEeHTrEHOBCKME WM KOFEPEHTHbIE (SlTa3EpHbIE) U3NTYYEHUS.

OTMeTUM YyHuKanbHbin deHoMeH H.C.KynarvHon (1926-1990 r.r.): OHa MbIC/IbO
3acBeunBana potomMaTepuanbl, 3KCNOHMPOBasa Ha (POTOMNEHKY 3aKa3aHHble el Urypbl
M CUMBOJbI: 3BE3Abl, KPECTbl, BYKBbI; CNOCOOHOCTb TENEKMHE3Y U Ap.

O mexaHu3Me geincreBus nHgpobroma.

Mpobnema npupoabl 3peHUss M MbICIM  YENOBEKa, €€ MONeBOM CTPYKTYpbl,
MaTepuanbHa /i1 MbICNb, TaKMe UCCIeAoBaHWs AAaBHO MHTEPECYEeT WUCCeAOBaTENen, M
paboTbl B TOM HanpasfieHnn BeAETCS B pa3fiNyHbIX CTPaHax A40CTaTOYHO AaBHO. epBoe
YCTBPOMCTBO AN AETEKTMPOBaHS  CBepXcabbix nonerm 6bino  paspaboTaHo
H.MbiwkuHbiM [1]. Janee 31 paboTbl pa3suBanucb B paboTax ApyrMx aBTOpoB [2-5].
OTHOCUTENBHO CWNbl B3rNs4a YeoBeKa CyLWeCcTBYET MHOM0 pasfiyHon uHgopMauum c
APEBHUX BpeMeH. Hanpumep, B | Beke Hallen 3pbl PUMCKUIN y4yeHbli MnnHui CTaplunii
B CBOeN «ECTeCTBEHHOM WCTOpUM» W3Naraa HAKOMMEHHbIE B @HTUYHOCTM 3HaHWS,
onucan «uaps 3Men Bacunucka, KoTopbi 061aaan cnocobHOCTbIO YOMBaTb HE TONIbKO
S0M, HO 1 B3rNsiA0oM. ABMLEHA Nucan «4acTo aylwa BAMSIET Ha YyXKOe TeNno, Hanpumep,
npu BO3AEUCTBUM AypHbIM rna3oM. ®unocod ®oma AKBUHCKWUIA, MPUYUCIEHHBIA K JIUKY
CBATbIX, MpuWen K BbiBOAY, YTO BCIEACTBME CUIbHOrO AYLIEBHOMO HanpsKeHus
NPONCXOANT N3MEHEHNE B 3/IEMEHTaxX Tena 4venoseka. [NaBHbIM 06pa3oM 3TO KacaeTcs
rnas, KotTopble 0CobbIM N3NTy4eHneM Kak bl 3apsKatoT BO34yX Ha pPacCTOSHUM.

OTMeTMM, 4YTO C TOYKM 3peHust HGMO3HEProMH(OPMALMOHHOrO BO3AEUCTBUSI WK
NPUHLMNMANBHOW Pa3HULbI MeXAY «B3rnsAoM Bacunucka», nopyn M CrnasoMm, clofa Xe
cnenyeT OTHECTU U TeNleKUHes.

Mo-BuamMMoMy, Bcs NpobreMa COCTOMT B TOM, KaKOM CMEKTP YacTOT NPUCYTCTBYET B
«Jly4ax 3peHunsi» YeoBeKa.

SlBneHne TenekuHesa B nocneaHune rofbl MHTEHCMBHO M3y4valoT B [NPUHCTOHCKOM
yHuBepcutete (CLLA) nog pykoBoacTBOM  AokTopa P.[kaHa. YdyeHble 3TOro
YHMBEpPCUTETA [A0Ka3anu, YTO YeIoBEK CBOEM MCUMXMKOM MOXET BO3AEWCTBOBATb Ha
MaTepuasbHble 06bEeKTHI.

B LenoM MOXHO cKasaTb, YTO CUfla MbICK, B3rns4a Yenoseka crnocobHa BANATb Ha
usnyeckne Tena. ITO MPUHUMNNANIBHO BAUSET Ha COBPEMEHHYKD HAydHYIO KapTUHY
mMupa. P.[kaH pa3paboTan KOHUENUMIO KBAaHTOBO-MEXAHWYECKOro B3aMMOAENCTBUSA
CO3HaHMSA C PU3NYECKMMU CUCTEMAMMN.

B [4] coobwaeTca o paboTax, Beaywmxcs ydeHoiMu MUOU(Mocksa), B 4aCTHOCTU
OTMEYAETCS, YTO POCCUMCKME YYEHblE CO34anu NpuMbop, KOTOPbIA NIOBUT MbICIU NOAEN.
B [5] coobLiaeTcs, YTO yyeHble U3 UCCenoBaTeNbCckoro LeHTpa Ames, aMepuKaHCKoro
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a3pOKOCMMYeckoro areHTctBa NASA co3ganu npubop, CMOCO6HbIM  (MKCUPOBaTb
MbIC/IEHHYIO peyb YenoBeka.

YYeHbIN YCTaHOBWN, YTO CMSION YMa MOXHO BNMSITb HA CaMble pa3Hble Npubopbl u
Xuakve cpefbl. 3TO CBEPXTOYHbIE XPOHOMETPbI, Jla3epbl, 3/1eKTPOCXEMbI, FeHepaTopbl
3/1EKTPOMArHUTHOIO U3JTy4eHUsl, SMYSIbCUN KONJIOUAHbIE PacTBOpbI, BOAA U Ap.

NHMOTOM, NO HaweMy MHEHMIO, OTHOCUTCA K psdy BeCbMa 4YyBCTBUTENbHbIX
WHANKATOPOB MOMEBON CTPYKTYpbl (DM3NYECKOr0 NPOCTPAHCTBA.

dusnyeckme MexaHu3Mbl TaKMX CBEpXC/IabbiX B3aMMOAEWCTBUA OCTalOTCA MoKa
NpobaeMHbIMU U AUCKYCCMOHHbIMU. OTMETUM NuWb, 4YTO BMEPBblE 3TW  BOMPOCHI
obcyxxganuce B pabotax Akumosa A.E. [6], KasHaueeBa B.[1, bypnakosa J1.A. u ap. Kak
6bl cerogHa He Ha3blBa/MCb MOAS MbICAM 4YenoBeka [6,7], 3TO ecTb cBepxcnabble
3HEProMHMOPMaLIMOHHbIE B3aUMOAEUCTBUSI NPUPOADI.

M3yyeHne 3TuX Nonen n nx UCnonb3oBaHue, 3To byayliee GU3NYECKON HAYKMK.
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