Hayuno-nonynsipnoe nznanue Cepus '""Hayka u "7KuBasi dtuka'""

CO3HAHUE I CUXODPI3NKA

Coopnux 1995

Apyr Moi, 3HaHne, OTSArYeHHoe 3eMHbIMA OTHSAMK, K Hawum BepLUMHaM He
nosefeT. 3HaHue 3HaHM Po3Hb. Korga-To CkasaHo 6bi10 O 3EMHOI MyapoCTy,
KOTOpas siBNsnach BPaxaoil NpoTue bora. 3To 3HaHue - 310. OT HEro BOiiHbI,
W paspyleHus, n BCe yxacsl, He pa3 nocelaswme 3emno. OT Hero TbMa, HO

He CgeT Jlyuywe coBcem 6€3 Hero, Yem C HUM, TO/NKAIOWMM HA YHUYTOXEHNE
YyenoseyecTsa v NnaHeTsl. 3HaHne CBeTa, Mupy Hecylwee mup 1 pacugeT, v
co3jalolee LEeHHOCTU ayxa, ero Mbl XOTUM yTBEpAUTbL Ha 3emne, Bo uMs
O6uiero bnara. He Bo umsi Gnara OTAENbHbIX TMYHOCTEN, KNacCoB U

HapO/0B, HO BCEX, BCEX, BCeX. HoBas Hayka HoBoro Mupa facT 3TO 3HaHue
NOLAM, HayKa, HEe OTpULaKoLan AeHCTBUTENLHOCTb CYWEro ! KOCMUYecKue nyTi
yenoseyecTsa. K 3se3fam ganekum, K JanbHum Mupam yCTPEMUT OHa

YenoBeKa, K NO3HaHNIO TailHbl fanekux MupoB 1 TaitHbl MpocTpaHcTBa. OTKPbLITO
BCe, AOCTYNHO BCe, NOOEHbI CBOW Ber yCTPemnseT Hayka K MO3HaH!Ho

BCEro, 4TO BOKPYr. Mpaxn "Arkm Moru", T. 1, mait 7.

COSHAHVE N NNCUXO PU3SNKA

Hapsigy ¢ KpWBIU3HOI BaXKHEMLWIM CBOWCTBOM NPOCTPaHCTBa-BPEMEHU SBNSETCS
Takxe n Kpyyenue. 3Ta dousnyeckas aes, BblAsuHyTass O. KapTaHoM, NeXUT B
OCHOBE KOHLENUUN CT.MH-TOPCUOHHOT O B3aUMOAENCTBUA (NONS KPYYeHns),
aKTVBHO Pa3BMBAEMON B HACTOSLEE BPEMS KaK B TEOPETUYECKOM, TaK U1
aKCnepuMeHTaIbHOM acnekTax.

Ha NpoTsXeHn MHOTUX A4eCATKOB neT npobnema 4OCTOBEPHOCTH Ncu-doeHOMEHOB
1 BO3MOXHOCTM X HAYYHOrO OOBLACHEHUA CyXuna NnpeaMeToM OCTPbIX, HO

noyTH 6ecnnofHbIX anckyccuid. CUTyauus cTana MeHATLCS e NocnegHee Bpens.

C nosiBneHneM HafleXHbIX OMbITHBIX AaHHbIX BbIABUHYTbI 1 HECKO/bKO
TEOPETUYECKUX CXEM, MPETEHAYIOWNX HA HOBM3HY B NOCTAHOBKE
ncuxodousnyeckoil npooGnembi.

Heo6bluHble CBOICTBA NOMNelt KpyyeHnst No3BONST HAAEesAThCS Ha NPOrPecc B
NOHUMAHUM NPUPO/p! Ncu-cpeHomeHoB. COOPHIK aipeCcoBaH B NEPBYHD OYEPEb
cneuvanicTam B 061acTy donsnki, HO MOXET ObiTh TakKe MHTEPECEH I LINPOKMM



Kpyram Hay4YHOil O6LeCTBEHHOCTH.
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NPEANCNOBIE

Ha py6exe Hawero Beka Obina BblABMHYTa NpOrpamma "ceegerns donsnkin K
reoveTpun” (Knudodpopa, DiHWTENH). 3Ta naes okasanacb BeCbMa
NNOAOTBOPHOI NpU CO3aaHNN 06LEN Teopun OTHOCUTENBHOCTH: NOHATHE
KPWBM3HbI NPOCTPAHCTBa-BPEMEHN BbII0 CONOCTABNEHO C rPaBUTALMOHHbIM
B3aUMOAE/iCTBUEN.

Mexay Tem KpuBi3Ha NPOCTPAHCTBA HEe eINHCTBEHHAS €ro XapaKTepucTuKa,
KOHCTPYKTUBHbIE BO3MOXHOCTI TEOPUN 3HAUMTENbHO PACLINPSIOTCS, €CNM BBECTMU
B 060POT /Ipyroe reoMeTpuYeckoe NoHsTIE - KpydeHne. B HacToslee Bpevs
YCUINS MHOTUX BbAAKOUMXCS TEOPETIKOB HaNpPaBneHb! Ha peann3auno Takoro
NoAX0Aa B paMkax KOHLEnUun CNMHTOPCUOHHLIX noneit (noneit Kpyyerust). 3To
[aeT BO3MOXHOCTb PAaCcCMOTPETD C efNHbIX NO3LiA Lenblit psif, Kasanoch Obl,
Pa3HOPOHbIX NPOGAEM, B TOM UNCNE BECHMA AANEKMX OT TeX, C KOTOPbIMM

UMEeeT Aeno TPaauUMOHHas Hayka.

K uncny nocnefiinx OTHOCUTCS 1 TaK Ha3blBaeMas ncuxodpusnyeckas npobnema.
B HEKOTOPOM BECbMa YaCTHOM U OTHOCUTENLHO HOBOM acnekTe - 3TO BONPOC O
COOTHOLEHUN NCUXONOTUYECKNX M don3nonornyecknx npoueccos. B 6onee
LUIMPOKOM U /3Ha4anbHOM CMbICNE - 3TO BONPOC O MECTE 1 PONK CO3HaHUSA BO
BceneHHoi.

MoaToMy TEPMUH "Ncuxodpnsnka” NpUMEHTENBHO K 06CYXAaeMOil Hamn Teme
MOXXET BbI3blBaTb BO3PaXEHNA. [leno B TOM, YTO HaunHasA ¢ KoHua XIX Beka OH

Mo NpeumyLlecTsy UCNONb3YEeTCH 419 Ha3BaHWA BeCbMa creumdonieckoro
pasgena aKCnepuUMEHTaIbHOM NCUXONOTU, U3yYatolero, Hanpuvep,
KONMYECTBEHHbIE OTHOWEHNS MEXAY CUION PasfpaXNTens u BeNUMHOM
BO3HMKAKOWEro olylueHns. Mexay Tem, Bce 60nbluee Y1Ccno asTOPOB UCNONb3yeT
ero B ropasgo 6onee obwWeM 1 BEPHOM KOHTEKCTE, BOCXOAALEM K
U3HaYaIbHOMY MOHUMAaHWIO NCUXOCPU3NYEecKoil Npobnemsl. Pedb 34eck NaeT Kak o
doeHoMeHax, LEMOHCTPUPYIOWMX PO/b CO3HAHUA B (OM3MYECKOM MUPE, TakK U O
NOMbITKaX NOCTPOEHUA doU3NYECKMX KOHLENUNA, B KOTOPbLIX CO3HaHNe 1 MaTepust
TPaKkTYylOTCA B pamMkax euHoro noaxopa.

Ha NPOTSXEHUN MHOTUX AECATKOB NET NPOGNEMY COOTHOWEHUS CO3HAHUS U
dou3n4eckoro MMpa NPUHATO BbINO CUMTaTh cKopee counocoddCKoil, uem
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eCTEeCTBEHHOHAYYHON. UTO e KacaeTCsa IKCNePUMEHTALHOIO ee acnekTa. To
OH NOYTU BCELENO HAXOAUTCS B KOMNETEHLMA Napancuxonorum, K KoTopon
nofasnsitoliee 60MbUMHCTBO YYeHbIX OTHOCUIOCH BECbMA HACTOPOXXEHHO, EC/U HE
BpaX4eOHO. MHOrouMCNeHHble KPUTHKI NOCTOSAHHO YKasbiBam (M He 6e3
OCHOBaHWS1) Ha BECbMa HEBLICOKYH) JOCTOBEPHOCTL COOBWAEMbIX AaHHbIX. FCHO
ObINO 1 ApYyroe: BO3MOXHOCTN COBPEMEHHOI HayKn IBHO HELOCTATOUHbI A/
Ka4eCTBEHHOro 06bACHEHUSA ncu-cpeHomeHa.

B nocnegHue rogpl cuTyauus ctana 3aMeTHO MEHATLCA. C OfHOU CTOPOHDI,
YCUMMAMU MHOTUX KBaMCPULMPOBaHHbIX CneuuanMcTos (Cpean KOTopbIX 1
aBTOPUTETHbIE CPU3NKN-IKCNEPUMEHTATOPBI) ObIMM NPOBEAEHBI UCCNEeL0BaHNS,
YAOBNETBOPSAIOLME CaMbiM CTPOIMM METOLNYECKIM TPeboBaHuAM. Tenepb
peanbHOCTb NCK-CPEHOMEHOB MOXHO CUMTaTb TakKuUM )€ TBEPAO YCTaHOBNEHHbIM
doakToM, Kak, Hanpumep, Bpawenne 3emn Bokpyr ConHua. beiCTpo pacTeT u
MOHMMaHWe TOro, YTO NOLOGHbIE ABNEHNS HE eCTb /Mib CBUAETENLCTBO O
HEKMX "pPe3epBHbIX BO3MOXKHOCTSAX MO3ra”, HO O/MKHbI paccMaTpPrBaTLCA B
ropasgo 6onee BOXHOM KOHTEKCTE, & UMEHHO, KaK UCTOUYHUK YHUKANbHOI
nHdbopmauum 06 yCTPOICTBE Mpa B LienoM. TO 06CTOATENLCTBO, YTO OHa
cneflyeT TOMbKO 13 OMbITOB, B KOTOPbIX "HEYNOBUMbIN Cpatona” - CO3HaHKe
UrpaeT KNHYEeByo POfb, CBUAETENLCTBYET, UTO CO3HaHNE U MAaTEePNS Ha
KakOM-TO O4YeHb ryOOKOM OHTO/OrMY4eCcKOM ypoBHE 06PasyloT eAUHCTBO. ATOT
YPOBEHb O HEJABHEr O BPEMEHU Bbln HEAOCTYNEH MOKa HUKAKIM
3KCNepUMEHTaIbHLIM METOAAM, KPOME TeX, KOTOPbLIMA pacnonaraeT
napancuxonorus.

B KOHLEe Npownoro Beka nepef TeopeTuyeckorn donsnkoin ctosna npobnema
COOTHOWEHNS [ByX BUAOB MaTepuu: "rpyboil” (BewecTso) 1 "TOHKON"
(n3nyueHne, acpup). AcHo, yTo Byayuwmii Bennkuit CuHTE3, TO €CTb
06beNHEHNE BCEX M3BECTHBIX BUAOB B3aMMOLENCTBUI B pamMkax eauHoM
KOHLENUMN, HEe MOXET OblTb OKOHYATE/bHbIM W YCNEWHbIM, €CU NPU 3TOM He
OyneT peleHa n ncuxodpusnyeckas npobnema. Beap npu Bceit CBoeil
3K30TUYHOCTI NCUXOCPU3NYECcKIe sBNeHns NpeacTasnstoT coboi YacTb
peanbHOCTH, YaCcTb NPUPObI. ECM TpaauuMoHHas donsnka He MOXXET OObSACHUTH
3TOT acnekT peaibHoCTU, TO CNeAoBaTeNbHO, OHA NPOCTO HENosHa.

Heo6bluHble CBOICTBA Nonelt KpyueHusl, cneytolie u3 TeopeTUIeCKUX

COOGPAXKEHNA 1 OBHAPYKEHHbIE IKCNEPUMEHTANBHO, NO3BONSIOT HAAESAThCS, UTO
MMEHHO B PaMKaX CMUH-TOPCUOHHBIX NPEACTAaBNEHWUA B NOHUMAHIN
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NcMXodouU3nYECKIUX SIBNEHNIA MOXET GbiTb JOCTUTHYT CylleCTBEHHbI Nporpecc.

HacTosAwuM u3gaHmem MexoTpacnesoi HayuHO-TEXHNYECKNA LeHTp BEHT
HauMHaeT Ny6nKaunio cepun COOPHNKOB, MOCBALEHHbIX AaHHOMY KPYr Npo6nem.
B AaHHOM BbinycKe NpeLCTasneHbl 4oKnaasl COTPYAHUKOB LieHTpa, caenaHHbie Ha
Poccuiicko-AvepinkaHckom cemnHape "Vision of the Future” (C.-MeTepbypr,

man 1993 r.).

Akumos A. E., Buxru B.H.
O PUINKE N NCNXODPUI3NKE
BeeneHve

du3mMyeckas Hayka, U3yyarolasn camblie NPOCTLIe W Npu 3TOM Hanbonee obume
3aKOHOMEPHOCTM NPUPOALI, UIMEET AEN0 BCEr0 C YeThbPbMSA doyHAAMEHTaNbHbIMM
B3aMMOENCTBUSAMA. [INS KaXA0ro B3auMOAeNCTBISA CYWeECTBYHT COOCTBEHHbIE
Teopun. NpeanoyTeHre NPUHATO OTAaBaTb KOHLENUMAM, KOTOPbIE CNOCOGHSI,
NCXOAS U3 OHNX W TEX Xe NnepsbiX cPU3NYecKnx NpuHLMNOB, OObACHUTD
Hanbonbllee Yncno pasHoPOAHbIX 30PdOEKTOB. Tak BO3HIKNA efHas Teopus
3NEeKTPOMarHUTHOro 1 cnaboro B3auMoAENCTBUA. M0 YTBEPXKAEHUIO NPUSHAHHBIX
aBTOPUTETOB, NOCTPOEHNE eanHol Teopun nonsa (ETM) - cynepobbeauHeHNs
BCEX YEeTbIpeX B3aMMOAENCTBMIA Kak anoddeo3a OPTOLOKCaNbHO! HayKN - Aeno
Heaanekoro 6yayuero.

Ha dooHe 3TOro OXuagaemoro ycnexa KaKeTCA CTPaHHbIM Hanyue rpynmbl
IKCNEPUMEHTATbHBIX [aHHbIX, KOTOPbIE HEBO3MOXHO OOBACHNTL, NPUBNEKAS
NOHATUA Byayweil ETMN. TN AaHHble BO3HUKAIOT HE TOMbKO B GOU3NYECKMX
3KCNEPUMEHTAX, HO U B XuMuK, Bruonorum, neuunHe. OCOBEHHO WHPOKO OHM
NpeAcTaBneHbl T.H. NapaHoPMa/bHBIMIA UK NCUXOCOU3NYECKIMU SBNEHUSMA.

Pe3ynbTaThl TakuxX 3KCNEPUMEHTOB BbIrNAAAT- Kak NPaBuno, goaHTacTUYEeCKuM,
HEAO0CTOBEPHbIMA. K TOMY e X 3a4acTyto GblBaeT TPYAHO BOCNPOM3BECTH. Kak
CneficTBIE, HayuHas Cpe/a NoNsPU30BaHa Ha CKENMTUKOB, KOTOPbIE CYNTAOT
OMNbITbl HEKOPPEKTHbBIMA, 1 ONTUMMCTOB, OTMEYALOLIMX HENONHOTY Haubonee o6LKX
dousnueckux npeacTasneHuii o MNpupoge.

HakonneHue Bce HOBbLIX NPOTUBOPEUNBLIX Pe3yNbTaTOoB /b ycyry6n$-|eT



CUTYaumto. NMo3TOMy eCTECTBEHHbIM BbIFNSIANT NOSIBIEHNE IKCNEPUMEHTANbHBIX U
TeopeTNyecknx paboT B 06nacTy cpu3ikn, KOTOPLIE NOABEPralT COMHEHMIO
CTapble B3rsifibl. IKCNePUMEHTATOPbl TPAANUMOHHO NbITaOTCS 060CHOBATb
CYLIECTBOBAHNE HOBbIX CPU3NYECKMX Noneii u YacTiull, a TEOPETHUKM, KakK
NPaBuno, CTPOSIT MOAENM C PaclMpPEeHneM NOHSTU NPOCTPAHCTBA U BPEMEHM U
Apyrux doyHaaMeHTanbHbIX KaTEropwii, YTO A3ET HOBbIE 0ObACHSKOUME
BO3MOXHOCTMU.

O[iHaKo, paclumpeHne cofepxannst cpyHaameHTabHbIX KaTeropuii 3aTparusaeT He
TONMbKO OU3NKY, HO BCHO Hayky B LienoM. OCO6EeHHO 3TO OTHOCUTCA K BONpOCam
MMPOBO33PEHYECKOr0 TO/KA. 103 TOMY NOMLITKNA NPUHATL HOBEIALWY TEOPUIO NnWb
Ha OCHOBaHUI ee COrnacusi C OnbITOM NOPOXAAT TPYAHOCTH 0bLWedpnnocodockoro
XapakTepa.

BaXkHO NOHSATb, KakiM 06Pa30oM NONOXEHUST HOBEIAWNX TEOPWIA MOT/M Obl MOMOYbL
B 0ObSICHEHIM NPOTMBOPEUMBLIX GON3MYECKIX PE3YNLTATOB U NCMXOCU3NYECKIX
dpeHoMeHoB. Kakoe MecTo MOXeT 3aHATb CO3HaHue B Takoii rMnoTeTUYeCKo
KapTuHe Mnpa? OTBETbI Ha 3TV BONPOCHI 3aBUCST OT BbLIGOPA TOUKN 3PEHUS,

B HacToslweil paboTe BbiGpaHa rpynna TEOPUN, onuparoliasicsl Ha annapaT
ancpdoeperunansHoil reomeTpur adddprHHbIX NPOCTPaHCTB. O6CyXaaeTCs
BO3MOXHOCTb MCMOMb30BaTb OOLEKT 3TUX TEOPWii - TOPCMOHHOE none (none
KpyYeHus)-ana 06bACHEHNST SKCNEPUMEHTaNbHBIX PE3YNbTaTOB NCUXOGOU3NKN.
ANEMEHTbI BbICLEN HEPBHOI AEATENLHOCTI YeN0oBEKa NPONINKCTPUPOBaHbI
npoueccami acCoLMaTUBHON NaMATY C UCNONb30BAHEM MOZENN HEAPOHHOIA

ceTn. O6CyXaaeTca TakkKe BO3MOXHaS Npupoaa B3auMoAeicTBIS TOPCMOHHOMO
nonst 1 Co3HaHsl, COOTHOLEHNE OCHOBHLIX GOUNOCOCPCKNX KaTeropmii
KOHLeNumen TOPCUOHHOTO Nonsl.

[laHHasA paboTa He UMeeT Lenblo YyoeauTb uuTaTens B peaibHoCcTy
NcUXogou3n4ecknx SBNEHUn 1 TOPCUOHHOTO NoNst. ATO AeNno
eCTEeCTBEHHOHaY4YHON NPaKTUKN. 34ECh Xe npegiaraeTcsa psf 4OCTaTOYHO
o6wWux NpeAcTaBneHNi A, KOTOPbLIE MOrM Bbl COCTaBUTb OCHOBY NSt 0ObACHEHUS
doeHomeHa NcMXodounkn ¢ TOUKK 3PeHNsT cpnankn. HTepecHo 6bIN0 NOMbITaTbCS
OTBETUTb Ha BONPOC O MecTe COo3HaHUA YenoBeka B TOM rMnoTeTUYECKOM

MMpe, B KOTOPOM peanbHO TOPCUOHHOE none u ncuxodonsnka. Kakas
MEeTOZO0N0rNs Haykv Morna 6bl COOTBETCTBOBATL TakoMy mupy? Kak Boobuie
NMOHMMATb PeanbHOCTb NCUXOCPU3NKN?

VI



ABTOPbI, HE ABNASACL NpodoeccoHanbHbIMY dounocodoamn, CO3HaTENbHO YXOAAT OT
onpefenexns MecTa npegiaraemoil UM CXembl OTHOLWEHNIA UAeanbHOrO U
MaTepuanbHoro B fepese dpnnocodocknx CUCTEM U OT CKO/bKO-HNOY b

[eTalbHO NPOPabOTKN BO3HUKAIOWMX NP 3TOM BONPOCOB.

TOPCHOHHOE None Kak 06LEKT HayKi

B o6uei Teopun OTHOCUTENLHOCTN A.SNHWTEIH BNepsble nokasan rnyookyro
B3aMMOCBS13b aBCTPAKTHOrO reOMETPUYECKOrO NOHATUA KPUBU3HBI NPOCTPAHCTBA
¢ dousnyeckumn npobnemamn rpasuTaym. O4HaKo, CO3aaTh eANHYH0 TEOPU0
rpasuTaLun 1 3NeKTPOMarHeTU3Ma, B KOTOPOI 3NEKTPOMArHUTHOE None Takxke
npoucxoauno bl N3 0COBLIX reOMETPUYECKNX CBONCTB NPOCTPAHCTBRA,
A.QiiHWTeiHy He yaanock. Tem He MeHee, reomeTpusaums donsnieckux noneii
OCTaeTCs NpuBNEKaTENbHON NPOrpaMMoil ANs TeOpeTUYECKO doU3NKN Ha
NPOTSHKEHNM BCErO CTONETYS.

KpvB13Ha NPOCTPaHCTBA HE eANHCTBEHHASA €ro XapakTepucTiKa. Ha BO3MOXHYHO
CBA3b HEKOTOPbLIX (OM3NYECKIMX BENMYMH C APYTUM FTEOMETPUYECKUM NOHATUEM -
Kpy4YeHuem NpocTpaHCcTBa - 0bpaTun BHuMaHne 3.KapTaH B 1922 rogy. Ero

uaen Obiu PasBuThI, U B HACTOSILEE BPEMS CYWeCTBYeT HECKO/bKO Teopui,
NpeAcKasblBarowWmX NPUHLMIANEHO HoBble dousndeckue adodpekTbl. OH1 nonyymnm
Ha3BaHne adpdpekToB TopcuoHHoro nons (TMM). B cBoto ouepedp Teopun,
KOTOpPbIE TaK WK UHAYe YYUTHIBAKOT KPYYeHne NpoCTPaHCTBA-BPEMEHH, Mbl
Ha3blBaem 34ecb Teopuamun TI1.

CornacHo yka3aHHbIM TEOPUAM, UICTOYHIKOM TIT MOTYT CNYXMUTb Kak BpallleHus]
CUCTEM FPaBUTUPYHOUMX YaCTHL, TaK U X COOCTBEHHbIE YTNOBbIE
MOMEHTbI-CMWHbI. MTO3TOMY AMHAMUKA MUKPOYACcTHL, CO CMUHOM paccMaTpuBaeTCs
Kak afieKBaTHbIl 30HA 415t 06HapyxeHust TM. O630p TakuX IKCNEPUMEHTOB AaH
B Pab0Tax COBPEMEHHbBIX YYEHBIX.

KakoB aKkcnepumeHTanbHblii cTaTyc TMN? Mpexae Bcero OTMETMM, YTO KOHCTaHTa
CMUH-TOPCUOHHOTO B3aumogencTens (ans TI ¢ pacnpoCcTpaHeHnem) 4O Cux nop
He onpefeneHa. 3TO 3aTPYAHAET npefcKasaHne HabMAaeMoCT TEX WK UHbIX
adpdpekToB T, pa3paboTKy COOTBETCTBYHOWMX NPUOOPOB. B TO Xe Bpems aTo
O3HayaeT W OTCYTCTBIUE NPUHLUNMAILHLIX 3aNPETOB Ha 3aMETHOE NPOSBNEHNE
TOPCHOHHbIX 3pdpekToB. CywecTsyeT, Aanee, Lenblil P 3KCNepUMEHTOB,
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HanpuMep, KOTOPbIE COBPEMEHHAA OPTOAOKCabHAA Hayka He MOXET OObSACHUTD
B NpuHUMne. OO6WM B TaKOro poja aKCnepuMeHTax SBNSeTCsa Haanune
HEeYNOBUMbIX JanbHOAENCTBYHOWNX CPU3NYECKNX CUN. YCTAHOBNEHO, YTO 3TO He
3NEKTPOMarHnTHele cunbl. C ApYroil CTOPOHbI, FPaBUTaUMOHHbIE CUlbl 3aBE0MO
CMMLIKOM Cnabbl, YTOObI BbI3BAaTL HabNAaemble 3dodpeKkTbl. B 3TOI cuTyauum
€CTECTBEHHO BbIrMafAT NONbITKA OObSACHUTL ONbITHbIE [aHHblE B pPaMkax Teopui
n.

MonbITKN UCnonb3oBaTh TeOPUI TI npeanpuHUMannCb A4 OObACHEHNA aHOMaN
BeCa rmpockona, Ans 06bACHEHNS B3aUMOAEACTBUA NONSAPN30BaHHbIX Na3epHbIX
nyyeit. CywecTBoBaHMe T.H. "NATON CUNbl" Kak HAOMOAAEMbIX OTKNOHEHUA OT
3aKOHa BCEMMPHOIO TATOTEHNS OOBACHANOCH C TOYKM 3PEHNA KOHLenym Tr1.

Bbina n3noxeHa Teopus CMNH-TOPCUOHHBIX B3aUMOAENACTBUI NPU CTONKHOBEHUM
MONsAPU30BaHHbIX NPOTOHOB. Bonpocs! dounsuku Tl paccMoTpeHbl 6enee noapobHo
B APYrX CTaTbAX 3TOro COOpPHMKa.

Mcnxodousmnyeckne SABNEHNs Takke BbIXOAAT 3a PaMki TPaaULNOHHbIX
NPeACTaBNEHN O YeTbIPEX B3aUMOAENCTBIUSAX. VI3BECTHbI MHOrO4UCNEHHbIE
3KCNEPUNEHTAbHbIE AaHHbIEe O JanbHOAENCTBYIOWEN TenenaTuieckoil ceAsn. B
HEKOTOPBLIX OMbITaX Y4aCTHUKOB U30MPOBaIN APYT OT ApYyra PasiuyHbIMM
3KPaH1POBaHHLIMU KaMepamit, YTO He CNYXWUNo NPEenaTCTBUEM ANA nepeaaun
nHdoopmauum. N3BecTHbl 3d0dOeKTbI NCUXOKMHESA - MbICNEHHOTO BO3AENCTBIS Ha
douznyeckne npubopsbl, ACHOBUAEHNA, PETPOBNAEHUA U NPeACcKa3aHusa Byaywero.
B HacToslee BpeMs BO MHOTMX CTPaHax akTUBHO U3yyaloT T.H. a(ppekT
Maxapuiwn. OH COCTOUT B NO3UTMBHOM NCUXOCPU3NYECKOM BO3LENCTBUN HA XO[
Kakoro-nmbo CounanbHoro SIBNEHNSI, HanpUMEP, BOWHBI NOCPEACTBOM
KO/NEKTUBHON CUHXPOHHOW MeauTaumun. NpakTuka KONNEKTUBHON MeauTaLnm
peann3oBaHa B pamkax MexayHapoaHoi Accoumauum Maxapuwi, ee uccneayot
COTHM HayyHbIX LEHTPOB MO BCEMY MUPY.

Be3ycnoBHO, B NOTOKe COOGLEH! T 0 NCMXOdU3NYECKNX IKCNEPUMEHTAX BEeNNKa
0151 NOXHbIX. MHOTE 3KCNEePUMEHTbI HEKOPPEKTHO NOCTABNEHbI 1 HE
BbIA€PXMBAIOT KPUTUKM. OfIHAKO, HEGONbLIASH YaCTb OMbITOB BCE-TakKM
3aCNYXMBAET CEPbE3HOrO BHUMAHNS: 3TI OMbIThl COOTBETCTBYHOT TPE6OBaHMSIM
HayyHOI METOA0NOrMI B TOIA MEPE, B KaKOii 3TO BO3MOXHO.

MonbITKM 0GBACHNTL NCMXOCDU3NYECKIE SBNEHUS B PaMKax KoHUenuu TMN moryT
0Ka3aTbCA YCnellHbiMi. NMOCKONbKY YpaBHeH!s! TT CyWleCTBEHHO HEMMHENHbI, TO
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OHO He 06513aHO MOAUMHATLCS laXe NPUHLMNY cynepno3uuui. MoaTomy
cBoiicTga T MOryT OKa3aTbCs BECHMA HEOObIYHbIMK. B YaCTHOCTM, none
TOYEYHOTO UCTOYHNKA, XOTSA 1 06naflaeT CBOCTBOM AanbHOAEACTBUS, MOXET
Npu 3TOM He OTBEYaTb 3aKOHY 0OPATHbIX KBAJPATOB.

B y3kom cubicne T ecTb 06beKT Kakoil-nnb6o Teopun Tr. ECTb OCHOBaHUSA
nonaraTb, YTO TOPCHUOHHOE NoNe B WMPOKOM NOHUMaHUN, HE TOMbKO Kak

06bEKT KOHKPETHON TEOPUM, HO KakK OTPaXeHNe reoMeTPUYeCKnX CBONCTB
NPOCTPaHCTBAa-BPEMEHI, KaK XapakTepucTuKa cpnusnyeckoro sakyyma,
oTpaxaemast CTON UK MHOM CTENEHbIO NOMHOTLI Pa3HbIMK TEOPUAMMA, ABNSETCS B
onpefeneHHoM CMbICNie NepPBOOCHOBON BCEX MaTepuanbHbIX noneil. VIMeHHo B
3TOM WMPOKOM CMbIC/ie Mbl ByAemM NoNMb30BaThLCA NOHATHEM TI1, 0603Ha4as UM
NPOSABNEHUSA B OObIYHOM NPOCTPAHCTBE BONEe-MeHee YCTONUMBLIX BaKyyMHbIX
BO3MYLEHNI 11 CBA3bIBAS 3TU BO3MYLLEHUS Kak ¢ adodoekTamn TI B dousmke, Tak

N C NCUXOCPU3NYECKIMU ABNEHUSMN.

Kakne csoiicTsa TI* cneayoT U3 OnbiTa?

ECnm cuuTaTb, YTO NPUPOa NCMXOGOU3NYECKUX SIBNEHNIA CBA3AHA CTOPCUOHHBIM
nonem, TO 0 ero o6lKX CBOACTBAX - 3HEPreTUYECKNX, UHCPOPMALIMOHHBIX,
BPEMEHHBIX - MOXHO CYANTb NO 3KCNEPUMEHTaNbHbIM AaHHbIM.

* 1IN - TOPCUOHHOTO NOJAl.

SHepreTuyeckuii macwtad TI BeIFNAANT NPOTHBOPEUNBO. C OAHON CTOPOHI, B
NCUXOKNHE3E, CyAs N0 BCEMY, NPOSBNATCA cunosble csoilcTea T1. NMpeameTsl
Nof AENCTBUEM YCUINA MbICIW ABUTAOTCSA Tak, Kak ecin Obl peanbHast
dovznyeckasn cuna cosepliana 3aMeTHYH0 N0 YENOBEYECKUM NePKaM PaboTy.

C Apyroit CTOPOHbI, 06pallasiCh K OnbITy TenenaTm, K aKkCrnepumMeHTam no
BO3[EMCTBMI0 PaCTBOPOB BELECTB Ha GUONOTNYECKUE KNETKN Yepes
MeTannyecKne aKpaHbl, NPUXOANUTCSH, NO KPailHel Mepe Ha MHTYUTUBHOM
YPOBHE, 3aK/HUMTh 06 1CUe3atoLemManon aHeprm nepeHocumka nHgoopmauun.
MoXeT ObITb, B fjanbHeilllem, C pa3sBuTUEM TEOPUM TOPCUOHHLIX NONEN,
NOSIBUTCA U UX Knaccudonkauns. Ha cerofiHa O4eBuaHO TONMbKO TO, YTO valle
AOCTYMHbI OOCYXAEHNO Te ncuxodpnsnyeckne agpdpekTsl, B KOTOPLIX 3aMeTHas
domsnueckasd paboTa He coseplaeTcs. Torga Tl npeAcTasnsaeTca ousnyeckum
areHToM No NPeuMylecTBY C OYEHb HIU3KOI S3HEPrOEeMKOCTbi0. Kpome Toro, ans
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TN B NPOTUBONONOXHOCTb M3BECTHBIM CPU3NIECKIM NONSIM SHEPTUS, BEPOATHO,
BOOOLIE He SBnseTCA doyHAaMEHTaNbHON XapaKTEePUCTIKOIA.

Ecnu aneproemkocTb Tl mana, TO ero nHgpopmalnoHHas eMKOCTb, HanpPOoTYB,
NPeLCTaBNAeTCs yaBUTENbHO BO0MbWOiA. ledCTBUTENbHO, B TenenaTuiecknx
CeaHcax peawmsyeTcs nepefaya BecbMa 3HaUMTENbHBIX 0OLEMOB HGDOpPMALK.
O[H 13 Y4aCTHUKOB ceaHca dOUKCUPYET B CO3HaHUN onpefeneHHblii 06pas,
nofo6ne KOTOPOro BO3HMKAET B CO3HaHUN nepuunmeHTa. CXoACcTBO
nepesasaemMoro 1 NPMHATOro 06pPa3os YaCTO OKa3blBAETCH A0BO/LHO MOJHbIM.
Ho no maTemaTn4ecKkim OLeHKaM BEPOATHOCTb C/y4ailHOro NosiBNEHUS Takoro
CXO[CTBA Ypes3BblyaiHO Mana. NocnefHee Kak pas u 03HayaeT 6onblioe
KONMYeCTBO nepepaHHoit nHdoopmaumu.,

[TloXoxas cuTyauns umeeTcs B ceaHcax NpeasnaeHns, ACHOBUAEHNA 1
peTpoBNaeHNA. ECTb CBUAETENLCTBA, YTO HEKOTOPbLIE SKCTPACEHCH! YCNelwHo
CTaBAT MeANUMHCKVe AnarHo3bl no cpoTorpadpusm. Bo Bcex aTux ciyyasx
aKcTpaceHcopHoro socnpuAaTua (9CB) UMEKOT MECTO 3HAUUTENbHbIE NOTOKK

nHcpopmamm.

NepenaHHas MHGOOpMaLMs 3a4acTyo OGblBa€T HACTONLKO OONbLIOIA. YTO ee
nepepaya nocnesoBaTe bHbIM BOUYHBIM KOAOM C Pa3yMHbIMA dou3nyeCKumn
napaveTpam noTpebosana bbl CTONETUA. DTO roBOPUT 0 npeobnagaqm 8 CB
MeXaHW3MOB napainenbHoil nepegayn u npuema nHdpopmaumn. nst Toro 4Toobbl
nepepaya ocylecTsnsnacb NocpeAcTsom Tr1, OHO [LOMKHO B TaKOM Clyyae

MNETb ONpPefeneHHble CBOCTBA. A M1e”- HO, YPaBHEHUS NONS AOMKHbI

A0NycKaTb COCTOSAHUSA T CO CNOXHON U YCTOIUMBOIA
NPOCTPaHCTBEHHO-BPEMEHHON CTPYKTYPOW, KOTOPAas BbiNONMHANA Obl PO/b
HocuTens uidoopmaumn. YpasHeuns Tl Kak pa3 06na4atoT HeoOXoauMbIM A1st
3TOr0 CBOWICTBOM: OHI HENMHENHDI.

[cuxodomsnyeckne goeHomMeHsbl 1 APPEeKTLI, B KOTOPLIX NPOSBNSETCA
NanbHOENCTBINE HEN3BECTHOI NPUPOALI, MEIOT elle OfHM 0bLiee CBOMCTBO.
XapakTepHblii MacliTab BPeMEHN 3TUX NPOLECCOB, YyBCTBUTENbHbIX K AEACTBUIO
TN (MuHYTBI M BONee), 0COOBEHHO APKO BbIPXKEH MPU y4acTu GBUONOTrMYECKNX
cucTem. Habnogaemblit MacluTab Bpemern ans paboTbl 3KCTPaCEHCOB 60/blle
MUHYTbI. VHAYKUNS U3MEHEHMIA NapaMeTPOoB KNETOUHbIX NONYNALMA unu GakTepui
nocpeCcTBOM AUCTAHUMOHHOIO AeACTBIUA BUONOrNYeCKn-akTUBHLIX NPENapaTos
BO3HWKAET Mmub Yepe3 20-30 MuHyT. UCTaHTHOE BO3AENCTBME HEOOPATMMbIX



NPOLEeCCOB Ha CBOWCTBA BELWECTBA - Me/IeHHbI NPOLECC C XapakTepHbIM
Bpemerem 0.1-1 yac. imetoTcsa 1 gpyrue akcnepumeHTanbHble doakThl,
CBUAETENbCTBYIOWME O Ha/MUUW CNEKTPA XapaKTEePHbIX BPEMEH OT MUHYT [0
HECKOMbKNUX CyTOK 1 6onee.

[o-suaumonmy, umeeTcs rnybokas B3anMOCBA3b MEXAY MeANeHHOCTbLI0 NPOoLEeccoB
9KCTPACEHCOPHOr0 BOCNPUATUSA, UX HEOO/bLON 3HEPrOEMKOCTbIO 1, HANPOTVB,
60/bWOI MHCPOPMALMOHHON EMKOCTbI0. Tak, B NPOTUBONONOXHOCTL NpoLeccam
ACB, enHNYHblE aKTbl AAEPHBIX NPOLECCOB, HanpuMep, ObICTPbI, 3HEPTOEMKN ¢
ManouMHdoOpMaTIBHLI. B pamkax KBaHTOBOW TeOpUN 3Ta CBA3b MHTEPNpPeTUpyeTCs
KaK NPOsiBNEHNE COOTHOLEHNS HeonpeaeNneHHOCTH BPeENA-3HEPIUS. ..

[lonycTiM, 4TO B OCHOBE sBneHin SCB nexaT donsnueckine nonesole (TM)
NPOLECCHI C O4YEHb HU3KOW 3HEprieil, KOTopble TakKe YA0BNeTBOPSIOT
COOTHOLWEHNO HEONPELENEHHOCTH. XapaKTepHblii 3HepreTyecknint Macutab s
9CB-dheHoneHOB, OTBEvatolii BpeMeHn T 6onee MUHyTLI, COCTasuT E"10™ apr.
3aTpyaHNTENLHO NPEeACTasnTb dousnieckuii Npubop, CNOCOGHI N3MEPSTL CTONb
Masble aHeprun. MoxeT ObiTb UMEHHO BUONOTNYECKNE CUCTEMBI YCTPOEHS
MPUPOLON Kak eCTeCTBEHHbIE X U3MepuTenu? ECim 3TO Tak, TO Kakue
domsnyeckmne MexaHnambl MOryT OGbITb OTBETCTBEHHbI 3a cpeHomeH SCB?

Cn1HOBbIE CUCTEMBI U HENPOHHbIE ceTn B Mogenm SCB

3apsgpl, Kak 1 Maccbl, B3auMOLENCTBYIOT APYr C A4PYroM NoCpeacTBOM
nopoxgaembiX UM nonei. NMocKonbKy CNuH paccMaTPUBaeTCs Kak MCTOYHUK TI,
TO OOLEKTOM, YyBCTBUTE/bHbIM K BO34ENCTBUO TI1, AOMKHA BbITb CNNHOBas
cuctema. Mpuyem cucTema CNHOB UMEET NPEUMYLECTBO B OTHOLEHUN BEINYNHDI
adodpekTa nepes MHAVBUAYaTbHbIM CIMHOM MUKPOYacTHLbl. CnoXxHas
HepaBHOBECHAas CMMHOBAsA CTPYKTYpa, 067afarowasa LOCTaTOYHO 6O/blLMM
3arnacom KBasuBbIPOX/AEHHbIX N0 3HEPrN COCTOSHUIA, MOXET BbINONHATbL PO/b
CUCTEMbl, B KOTOPOW AencTsane Tl cnoCOBHO HakanIMeaTbCA v NPUBOANTD K
3aMeTHbIM MaKPOCKOMNYECKM U3MEHEHUAM. VIMEHHO TakKas CUTyauns
pean3yeTCs B MarHUTHbIX CUCTEMax BOIM3M TOUYKM (pa3oBOro nepexopa
BTOPOr0 pOAa; Mable BO3MYLEHNS BHEWHNX YCNOBWIA NPUBOAAT TOrAa K
OONbLMM N3MEHEHNAM BHYTPEHHUX NapameTpoB. CucTema B3auMO4EeNCTBYHOWMX
CMUHOB SABNSIETCA Takum 06Pa3oM CBOEOOpasHbIM yCunuTenem mManbix agpdpexkTos
K&XA0ro OTAENbHOro ChuHa.
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ECTECTBEHHO NPeAnonoXnTb, YTO MEXaHU3M GUoNornieckoro aencTeus T
pean3yeTcs NOCPeACTBOM CNMHOBOIA noAcucTeNMbl. MocneaHsis, ¢ OHOM
CTOPOHbI, NOJABEPXKEHA AeNCTBINO I, a C APYroil - BIMSIET Ha 3NEMEHTaPHbIE
aKTbl OUOXUMNYECKNX PeakLUni. NPUYEM CHbl ANEKTPOHOB CKOPEE BCETO He
UMEIOT OTHOLWEHMA K 06CyxaaembiM npoLeccam. Bo3byxaeHHble COCTOSHNS
3NEKTPOHHbLIX CMMHOB KaK NPaBuio SABNATCA KOPOTKOXMBYLWWMA. B OCHOBHOM Xe
COCTOSAHNN 3NEKTPOHHbIE CMUHbI, Y4aCTBYA B KOBNEHTHbIX XUMUYECKUX CBA3AX
MONeKyNbl, 06Pa3ytoT napbl C HyNEBLIM CyMMAPHbIM CMIMHOM.

B TO e Bpems U3BECTHO, YTO CNNHOBas NOACUCTEMA SAEP HEKOTOPLIX
acCOoLMMPOBaHHbIX XWUAKOCTEN, BKIOYas BOLY, CPaBHUTE/NbHO €1abo CBA3aHa C
TENNoBbIMM KONe6aHNsIMN aTOMOB W MONEKYN; TO Xe UMEET MecTo Ans
HEKOTOPbIX HEGOMbWNX aTOMHLIX FPYNMUPOBOK BHYTPU MaKpPOMONEKYNSAPHbIX
rno6yn. Takne COCTOSIHUSA SIEPHLIX CMINHOBLIX CTENeHein cBo60abl, 6yayuu
NOCTATOYHO [ONrOXMBYLMMA, MOT/N Bbl, C OAHO CTOPOHBI, BbITb
YyBCTBUTENbHbIMI 30HAamMK TI, a C APYroil - BIMATL B HEKOTOPOWN CTENEHM Ha
NPOTEKaHNe BUOXMMUYECKNX NPOLECCOB. BnsiHne KBaHTOBbIX COCTOSIHMIA
ANEPHbIX CMINHOB Ha XO[ XMMAYECKMX PeakUnii K HaCTOSILENY BPEMEHM NOYTY HE
uccnenosaHo. CuMTaeTcs, YTO AaHHble adpdpeKThbl, eCint 1 CyWecTBYT, TO
OYEHb Manbl U3-3a MaNOCTN SHEPIN MArHUTHO-CNMHOBLIX B3aUMMOAEACTBMIA N0
CpaBHEHMO ¢ Tennosoil. OfHaKo 3TOT KpPUTepWii 3apaHee HeNpurogeH, Korga
COCTOSIHME CMUHOBbLIX CTENeHen cB060AbI METACTaoUNbHO Wi HEPABHOBECHO.

Kak y)Ke roBopunoch, CnMHOBbIE 0OBLEKTLI SABNSAOTCH UCTOYHUKamn T, a
CNOXHas CMMHOBAsA CTPYKTYpPa - UCTOYHUKOM T, coflepiKallero crneuudpuyeckyro
MHGOOPMALMO O COCTOSHIAM CIMHOBOI CUCTEMbI. HETPYAHO BUAETD, YTO Takas
CTPYKTYypa 06/1afaeT CBOMCTBOM NamMATH, OOYCNOBNEHHbIM METACTaOUILHOCTbIO
CMHOBbLIX CTeneHeil cBO60bl. B TO e BpeMs OHa SBNSIETCA NPUEMHUKOM Npy
[0CTaTOYHOM NabUNbHOCTY CNUHOB M NepeaaTynkom Tr. MoaTomy npu
OCYLECTBNEHUN B33UMOAENCT3NS ABYX CNOXHBIX CMUHOBbIX CUCTEM
3aTPYAHUTENLHO BbILENUTL CPpeaun HUX OfHY CUCTEMY Kak NPUEMHUK, a ApYryto
KaK nepegaTynk nHdoopmaumn. BeneAcTane B3auMOAeACTBIUSA U3MEHEHNS
NPONCXOAAT B 06EUX CUCTEMAX OJHOBOEMEHHO.

Takum 06pa3oM nonyyaeT 06bSICHEHNE AanbHOAENCTBYOWAs CBA3b MEX MY
KynbTypam1 KNeTOK, BUpycamn, pacTeHusiMi. Koppensiuns COCTOSHUA CNHOBbIX
cTeneHeit cB060/bl aTOMOB 1 MONEKYN BUONOTMYECKNX KNETOK NPUBOANT K
KOpPEensuum GUoNOrnYeckoro coYHKLMOHMPOBAHNS KNETOK.
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Broxummyeckne n 0CO6EHHO BUONOrMYECKUe CUCTEMbI KaK 30HAbI UK AaTUMKH
TN MNET NpenuMyLecTBo nepes, domsnyeckumn cucTemami. B HUX NPOMCXoanT
npotecchbl, 6rarogapsa KOTOPbLIM MUKPOCKONNYECKNE U3MEHEHUS CIMHOBOW
NoACMCTEMbI MPUBOAAT K Habnogaembim adpdpekTam. KOHeYHo, COCTOsIHNe
CMMHOBOI NOACUCTEMbI MOXHO UCCNefoBaTh U cousnyeckumn MeTogamm,
Hanpumep, U3MepeHnem MarHTHON BOCNPUUMYNBOCTH. HO Takue u3mepeHus,
OYyayun CIMWKOM rpy6bIM 30HAOM, GE3HAAEXHO NOPTAT Camo
MHJDOPMALMOHHO-ENKOE CNMHOBOE COCTOSHNE.

ECTb BECKE OCHOBaHUA NonaraTh, YTO Hanbonee afeksaTHON ANs

BO3AeiCTBNSA Tl XNUBON CUCTEMOII SIBASIETCSA MO3I XMBOTHbIX 11 YENOBEKA,
KOTOPbIA N0 CBOUM MHCODOPMALMOHHBIM NapameTpam Aaneko NpeBOoCXOAUT apyrue
Guonornyeckmne u dousnyeckne MHANKaTopP.l. AnntocTpauneinl 3Tomy CnyxuT
npakTuka TenenaTun, Guonokayum, IKCTPACEHCOPHOr0 BOCIPUATUSA - ANS
4e/IoBeYEeCKOro Mo3ra, OfbIThl - A1 XMBOTHbIX. Kakum o6pasom TI Morno Obl
OKa3blBaTb BO3AENCTBME HA PaboTy MO3ra?

/13B€CTHO MHOXECTBO 3DDEKTOB OUONOTMYECKOrO AEeNCTBIUSA CNabbiX MarHUTHbIX
nonen. MeroTcs AaHHble 06 300dOEKTUBHOCTN PEXIMOB, 0OECNEUMBAIOLINX
CMHOBLIA PE30HAHC HEKOTOPLIX SAEP. ITO CBUAETENLCTBYET O Nepesaye
N3MEHEHUI B COCTOSHUN SIAEPHbIX CNIMHOB NO KpailHel Mepe Ha YPOBEHb
G1ONornYecknX KneTok. ECTeCTBEHHO NPeanonoXxuTb, YTo Tl yepe3 COCTOsH1E
CMHOBOI NOACUCTEMbI HEKOTOPbIX COCTAaBNAOWMX HEAPOHA MOXET BAMATD Ha
COCTOSH/E CaMOr0 HeilpOHa 1 TeM CaMbIM OKa3blBaTb [elCTBUE Ha NPOLECCHI
accouuaTVBHOI NamMATH, 06Pa3HOro MbIEHNS YenoBeka um pedoneKTOPHYH
[EeATEeNbHOCTb XWUBOTHOTO.

C [pyroit CTOPOHbI, MEXaHN3M FEHEPUPOBaHUSA MO3TrOM MHGDOPMALUOHHO-ENKOT O
TN He AAceH. OnpefeneHHble MO3roBble KNeTOuHbIe CTPYKTYPbl PACCMOTPEHbI Kak
adodoeKTIBHbIE NONEBLIE U3NyYaTeM, HO peyb Wwna 0 IM-paguaumn. JonycTumo B
KayecTBe runoTesbl CYNTaThb, YTO CBA3b "COCTOSHNE CMMHOBOM NOACUCT EMbI
HeilpoHa - Guonormyeckoe CocTosHIE HelpoHa" paboTaeT B 06€e CTOPOHSI.
Torga COCTOSIHNE HEVPOHHOI CETU NOPOXAAI0 Obl OTBEYatLEe emy COCTOSHNE
CMMHOBOI NOACUCTEMbI 1 COOTBETCTBYHOWEee emy Tl (TOPCUOHHOE none).

OCHOBHOIl acnekT paboTbl KOPbl FONOBHOTO MO3ra - aCCOUMATUBHOE MblllNEH!E Y
YENoBEKa U YCNOBHbIE U GE3YCNOBHbIE PETONEKCHI Y XMBOTHbIX YaCTO
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paccMaTpuBaeTCA B TEPMUHAX MOAENE HEPOHHLIX CETENl - COBOKYNHOCTEN
OO0/bIIOro YMCNa CBA3AHHbIX MEXAY COOOM 3NEMEHTOB, YCTPOEHHBIX MO aHanorum
C HEPBHbIMI KNeTKami 1 HeilpoHamn. COCTOSIHNE NPOCTENeil HEMPOHHON CeTu
n3 N B3aUMOAEACTBYHOUMX [ABYXYPOBHEBbIX 3NEMEHTOB ONMUCHLIBAETCS MONOXEHNENM
TOYKM B M-MEpPHOM KOHCPMIypauuoHHOM NPOCTpaHCTBe. COCTOSIHME KaXA0ro 13
3NEMEHTOB B NOCNEAYHOUNIA MOMEHT BPEMEHN GNarofaps HalMunio CBA3N
onpeaensieTcs CyMMapHbIM AeACTBUEM HA HEFO APYruX 3NEMEHTOB B HACTOSLMNNA
MOMEHT BPEMEHM.

/13 HEKOTOPOro HavanbHOrO COCTOSIHMA HeilpoHHasa ceTb (HC) 3BontoumoHnpyeT
B YCTOWYMBOE KOHEYHOE COCTOSHME, onpejensiemnoe BelninHoin u
pacnpefeneHnem CBs3eil Mexay aneMeHTamm-HeipoHami. STI CBA3M MOXHO
OpraHu3oBaTh B npouecce "06yyeHns HC" uan 3anomnHaHusa Tak, YToobl
KOHeyHoe cocTosiHme HC coBnagano ¢ Hanepep 3afaHHbIM. HeKoTopblii 06pa3 B
BUZE 3a[aHHOro cocTosHna HC 3anoM1HaeTCs, 3anuChbiBaeTCA B CBA3AX MEXY
aNEMEHTaM1 11 3aTeM MOXET ObITb BOCMPON3BELEH B BUAE KOHEYHOTO COCTOSAHNS
asontoumonmnpytolleit HC. CywecTseHHO, YTO ceTb 13 N aNeMEHTOB Npu YPOBHE
olwnbok socnponssenerns 0.1% B COCTOSHUM "3aNOMHUTbL" U BOCMPOU3BECTY
oko70 N/10 M-mepHbix 06pa30s!

My 3TOM XapaKTEPHO, YTO JOCTATOUHO UMETh ML HE3HAUNTENBHYIO 0N
nHchopmaLum 06 06pase, KOTOPbIA HYXXHO BCIOMHUTbL. TOUKa KOHGOUIYPALMOHHOTO
NPOCTPaHCTBA, COOTBETCTBYHOWAA HauanbHOMY COCTOsIHMIO HC, OKa3blBaeTcsl
613KOIH K KOHEYHOI TOUKe, KOTOpasi OTBEYAET Hy)XXHOMY 06pa3y, 1 npoLecc
3BO/IIOLMM 0BECTIEUNBAET KOHEYHOE COCTOsIHME HC UMEHHO B 3TOIl TOUKE.
MPUGMM3NTENbHO TaK YCTPOEH MEXAHU3M aCCOLMATUBHOI NaMsTh KOPbI

ONIOBHOIO MO3ra YeNoBEKa U XKUBOTHbIX.

Mogenb HC ¢ anemeHTam1-HENpPOHamM1, GUONOrMYyeckoe COCTOSHINE KOTOPbIX
B3aMMOCBSI3aHO C CPU3NYECKIUM COCTOSIHUEM UX CMIMHOBO NOACUCTEMDI,
BbICTYNAtoOLEN B CBOIO OYepefb B POn npuemMHo-nepedaTynka TI, no3sonseT
0OBACHUTL TenenaTuieckyto CBA3b cnefytowum obpasom.

Kak y)xe roBopunoch, B3auMoAeiicTaie CMHOBLIX CUCTEM CO CNOXHOM
CTPYKTYPOil Yepe3 TOPCUOHHOE None NPUBOANT K U3MEHEHINO COCTOSHNA KaX/0ik
3 cucTem. Ecnm ansa B3auMoAEeicTBINS NPOCThIX 06LEKTOB, HANPUMEP
ANEKTPUYECKMX 3aPsSI0B, JOCTATOUYHO OBLHOCTY X NPUPOALI, TO /1S
30PJOEKTUBHOrO B3aMMOENCTBUS CNOXKHBIX 0OLEKTOB, KaKiMI ABNSIIOTCS CUCTEMbI
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MHOTUX CMHOB HeO06X04/Ma OOWHOCTb U 60/ee BLICOKOro NopsaKa - HEKOTopas
WAEHTUYHOCTb NPOCTPAHCTBEHHON CTPYKTYPbI CUCTEM, aHANOTNYHBIA XapakTep
NOPOXAaemMblX UM TOPCUOHHBLIX Noneil. Torga Ans BO3HUKHOBEHUS CBSA3N MEXIY
AByMsi OTAenbHbiM HC yepe3 TOPCUOHHOE none HeobXoamNo, B YaCTHOCTH!,
YTOObI Bbi 6/N3KN COCTOSAHUSA HENPOHHBIX CeTEN. VHbIMM CnoBami, TOUKY,
npeAcTasnsowme coctosHnss HC B KOHGoUrypaunoHHOM NPOCTPAHCTBE, AOMKHI
ObITb GAU3KN.

"HacTpoilka" aKCTpaceHca Ha 0GLEKT CBSI3M aCCOUMNPYETCSA TOrfAa C BbIXOLOM
TOYKM B KOHCPUIypaLMOHHOM NPOCTPAHCTBE COCTOSHUIA HC B 3afjaHHYt0 061aCTb.
ATO CONPOBOXAAETCA BO3HUKHOBEHNEM 0OPA30B, AMOLNOHANILHO OKPALEHHBIX
BUAEHWIA, YYBCTB, CBSI3aHHbIX C 0OBLEKTOM TenenaTuieckoii ceasn. bonee

TOro, BONEBOE CO3[aHne 3TUX 06Pa30B CNYKUT UHCTPYMEHTOM HAaCTPOWKMN Ha
006beKT cBA3M. Npuyem CEeHCUTUBY LOCTATOYHO NPUHATL COCTOSHE TO/bKO
MMb HanomMUHatoLEee YEM-TO COCTOSHME 0ObEKTA. Mlocne Takoro "afpecHoro”,
HENONHOr0 3a/laHNs COCTOSIHMA 0ObEKTa 1 "3alennenna™ ero HeMPOHHOI ceTy
nocnefHsas npuaeT B HEO6XoAUMOe COCTOSIHNE B NpoLecce eCTECTBEHHOM
3BOMOLMM NO MEXAHW3MY acCOLMaTUBHON NamMAaT. HOrAa n cam 3KCTpPaceHc
(CeHcNTVB) BragaeT B U3MEHEHHOE COCTOSHWE NPX YAaYHOM B3aUMOAEACTBUN C
0ObEKTOM; B3aUMOAENCTBINE CONPOBOXAAETCS UIMEHEHNSIMM B OBEMNX
B3aMMOENCTBYHOWMX CUCTEMAX - HEAPOHHLIX ceTAX. CunbHOE AMTENLHOE
3MOLMOHANILHOE HanpsXKeHne WHANMBIUAYYMA COOTBETCTBYET BO3HUKHOBEHNIO
)KECTKOI, Ma/io MeHSLoWeCs npu B3auMogencTeun cTpykType HC - aTo
COCTOSIHME KaK Obl NepeaaeTCcs UM HaBsA3bIBaeTCA ON3KMM, OKPYKatOLKM
noaAM,

TenenaTuyeckast CA3b, Kak 3BECTHO, OCOOEHHO XOPOLO YAAeTCA Mexay
POLCTBEHHNKaMM, YTO MOXHO TPaKTOBATb Kak FreHeTNYeCKOe CXOACTBO UX
MO3r0BbIX CTPYKTYP. B 3TOM cnydae cocToAHuA HC onuchiBaloTCA TOUKamu
KOHCPUrypaLunoHHOro NPOCTPAHCTBa, KOTOPbIE 3aBEAOMO PACNONOXEHb! Heaneko

Apyr oT gpyra.

MonTeprencT Kak NposiBneHine 6eCco3HaTENbHOIO

OnbIT NOKa3bIBAET, YTO LENEHaNPaBNeHHas napaHopManbHas AesTeNbHOCTb Mo
3apaHee 3a/laHHOl NporpamMve - NCUXOKMHE3, TeNenaTuieckasi nepeaada
MHCPOPMALNM-A0CTATOYHO PEAKOE SIBNEHNE. INEIOTCA OCHOBaHWA NonaraTh, YTo
ncuxodousnyeckas AesiTeNbHOCTb OTHOCUTCS B GOMbIWIMHCTBE CNyyaes K cpepe
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6€eCCO3HAaTENLHOIO - NCUXNYECKON AEATENLHOCTH, He NPefCTaBNEHHOI
06pa3amv Co3HaHIUs. TenenaTus XUBOTHbIX NPOUCXOAUT, NO-BUAMMOMY, Ha
6ecco3HaTeNbHOM YpOoBHe. TNPOosiBNEHNE MHTYULMN YenoBeka, kKoTopas byaeT
PaccMOTPEHa Hami fanee Kak OfiH U3 BUIOB NCUXOCOU3NYECKOIi PaboThbl, TakKe
ecTb 06nacTb 6ecco3HaTensHoro. OCo3HaHHbIE MapaHopManbHble akThl cneyeT
NOHUMATb TOr/a KaK TPYyAHOBOCNPOU3BOANNbIE 3CDCOEKTHI, BKNtOUatoLne B cebst
CTaauto YaCTUYHOTO YNpaBNeHnst 6eCCO3HATENbHbIM CO CTOPOHbI CO3HaHMS.

B TOM, 4TO HEKOTOpas CTeneHb Takol yNpaBnsieMoCcT UMEET MECTO, OCOObIX
COMHEHMIA He Bbi3blBaeT. OO IMOLMOHABHBIA TOHYC YeNnoBeKa OTHOCUTCS K
nposiBneHnsiM cdoepbl 6ecco3HaTeNbHoro. HeKOTOPbLIM IKAAM, HaNpuMep,
apTuCTaM yJaeTcH, OAHAKO, YCUIMEM BOMM YNPaBNSTb CBOUM SMOLMOHA/bHBIM
COCTOSIHNENM. [13BECTHO, YTO CO3HATENBHOE YAepPXaHue YbioKu Ha nuue B
TeyeHne HeCKONbKUX MAHYT "pa3MaryaeT" NCUXUKy YenoBeka, fenaeT ero

6onee fobpoxenatenbHbiM, O CBA3N NCUXOIN3NKN C GECCO3HATENBHBIM TOBOPUT
W NPaKTVKa MeauTauu1, KOTopas OTKPLIBAET, C OAHON CTOPOHLI, COMNAcHO C
BOCTOUHbIMY PEINTMO3HBIMA KAHOHaMK, JOCTYN K 6@CCO3HATEe/NbHOMY U HepeaKo
COMNPOBOXAAETCH, C APYroil CTOPOHbI, NapaHopMaNbHbIMA SBNEHNSAMA. BeposiTHO,
CTeNeHb YnpasneHns UHANBMAyyma cdpepoit cBoero 6ecco3HaTeNbHoro
onpefensieT ero cnocobHOCTb B NCMXOCOM3NMYECKOI 06MacTH, CNOCOBHOCTh
doopM1poBaTb ycunMeM BOM 0CO6EHHbIe ACPUDEKTHBHbIE TOPCUOHHBIE NONS.

VImes B BIAY BO3MOXHOCTb 6eCCO3HaTEeNbHON reHepauyum TN (TOPCUOHHOTO
nonsi), MOXHO NPeNoXnTb 0ObACHEHNE PefKM HEBOCTPOU3BOANMBIM COOLITUSAM -
nonTeprencTam 1 BHE3anHbIM “MaTepuam3aunsn” 06bEKTOB MACCOBOI0
PENUINO3HOr0 CO3HaHUA. TepPMUHOM "nonTeprencT" 0603Ha4aeTCa Uenblit paa
AABNEHNA, CXOAHbLIX NO BHELWHUM NPKU3HAKaM, HO Pa3HbIX N0 CBOEI Npupose.

3aecb naeT peyb TONbKO 06 OJHOM TUNe, KOTOPbIA CBSA3aH C MHAYKUMEN
nonTeprencTa 0CO6bIMM COCTOSAHUSAMN MO3Ta.

C TOuKM 3peHna KoHuenuu TM, nonTeprencT B yKa3aHHOM CMbICNE - 3TO
NPOSIBNEHNSI NONOXMUTENLHOI 0OPATHOIA CBSA3M, KOT1a MHAMBUAYaANbHOE UK
rPynnoBOe CO3HaHWe B3aUMOAENCTBYET C UM Xe NOPOXAEHHbIM TI uau,

NpaBuibHEE CKa3aTh, C UHAYLMPOBAHHOI CO3HaHNEM Yepe3 Gecco3HaTeNnbHoe
nedpopmauyeil CTPYKTYPbl NPOCTPaAHCTBa-BpeMeHn. OnbiTbl CBUAETENLCTBYIOT, YTO
yem sipye uaeanbHblii 06pa3 B CO3HaHUM YENOBEKa, TEM CNbHEE

CONyTCTBYHOLEE EMy NapaHoOpMaNnbHOE siBneHne. JonycTim, 3TO siBneHne

COCTOMT B C/ly4aliHOM POXAEHN HEKOETO NONEBOr0 MaTepHanbHOro cpaHToMa
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naen-obpasa, 06bLEKTMBHO-PEANbHOIO Kak UCKAXEHUS FreOMeTPUYECKUX CBONCTB
NPOCTPaHCTBa-BPeMEHI. Takoil oaHTOM, BOCNPUHIMAEMbIA 3aTEM NOCPELCTBOM
0O6bIYHbIX OPraHoB YyBCTB. CMOCOOEH fJanee yCUInTb BePY B PeanbHOCTb
06pasa, "nopasnTb BOOOPaXKEHNE" 11 3aCTaBUTb CO3HaHNE B3aUMOAEACTBOBATD

C naeanbHbiM 06pa3om Bce 60nee MHTEHCMBHO. TOora TOPCUOHHBIA cpaHTOM
YCUNMBAETCA W KPYr 3aMblkaeTCH.

MoXeT BO3HUKHYTb Cnefytowmit BOnpoc. 13BeCTHO, YTO 3Heprus
3NeKTPOMarHMTHOro Nons, CNOCOBHOrO BbI3BAThb BaKyyMHble adpdpekTsl, T.€.
3aTPOHYTb Ny6GKHHbIE CBOICTBA MPOCTPAHCTBa-BPEMEHH, BECbMA BE/NKA.

Kakum ke 06pa3oM OTHOCUTENBHO MaJio 3HEeProemKie NPOLECCh CO3HAHUSA MOTYT
M3MEHUTb CTPYKTYPY NPOCTPaHCTBa-BpeNMEHN? Bo-nepsbiX, Kak yxe
FOBOPUIOCH, NOHATUE SHEPIUN HE SBNAETCS, NO-BUAUMOMY, BNO/HE

afeksaTHbIM ansa Tr. To ecTb, C OAHON CTOPOHDI, 3TOT BOMNPCC B HEKOTOPOIA
CTEeNeHn HeKOPPEKTHO nocTasneH. C Apyroit CTOPOHbI, NPOLECCH CO3HaHMS,
BEPOSATHO, HE HYXAAKTCH B 3NEKTPOMArHITHOM NOCPEAHNKE AN COOBWEHNSA C
BaKyyMOM. /I3MeHeHne CTPYKTYPbl NPOCTPAaHCTBa-BPEMEHN 34ECh MOXET
NPONCXOANTb HENOCPEACTBEHHO Yepe3 CNH-TOPCUOHHOE B3aUMOAECTBME.,

TOPCUOHHOE None - MaTepust unn naes?

Bonpoc o6ycnoenex Agyms acnekTawu nposienenuin TI. Bo-nepsbiX, Kak yxe
roBOpunocCh, Tl COOTBETCTBYET CBOICTBY KPYYEeHUS NPOCTPaHCTBA.
TOpCUOHHOE None MaTepuanbHo, NOCKO/bKY CBOMCTBO KPY4YeHUst NPOCTPaHCTBa
KaK TakoBOoe OOLEKTWBHO, HE 3aBUCUT OT CO3HaHusA. Ecim byaeT

YCTaHOB/IEHO, YTO Hanbonee NoJHOe OnucaHne KapTWHbI MMpa LOCTUTaeTCA B
MHOr006pPasnsAX C KpyyeHnem, To donsnko-reomeTpuieckne 0ObeKTbl
COOTBETCTBYIOWMX TEOPWIA, B YaCTHOCTM TI1, Wn none Kpyyenus cnedyeT
NPU3HaTb OOLEKTUBHON PEaNbHOCTbIO.

Bo-BTOPbIX, B paMkax NPUHATON MOoAen ofHa u3 doyHKUmiA Mo3ra -

Npon3soACcTBO TI KakKoii-MMb0o CNOXHON NPOCTPaHCTBEHHO-BPEMEHHOIA
KOHdourypauun. [pyrumn cnosam, CO3HaHne 1 (Mnu) nogco3sHaHme

OKa3blBaeTCS CNOCOOHbIM YUCTO PEeCPNEKCHBHO, MbICNEHHO USMEHATb BHYTPEHHIOW
NOK&/IbHYK CTPYKTYPY NPOCTPAHCTBA. TeM CaMbiM COOTBETCTBYHWEE TaKum
n3meHeHnsIM T CTaHOBUTCA OOLEKTOM UAEaTbHbIM, 3aBUCALMM OT CO3HaHUS.

B Mmupe, B KOTOPOM peabHbl ABNEHNUA I'ICI/IXOdZ)I/BI/IKI/I, 06yC}'IOB}'I6HHbIe Kpy4yeHnem
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NPOCTpPaHCTBa, TI npeAcTaBnseT 0ObEKT OAHOBPEMEHHO MATEPUaIbHbIA U
naeanbHblil. Onnpasicb Ha 3Ty ABONCTBEHHOCTb, MOXHO NPEANOXUTb CheayHoLyHo
MHTepnpeTauuio KaTeropui MaTepuanbHoro 1 naeanbHoro, OCHOBaHHYHO Ha NX
06WHOCTK € noHsATHem aedoopmaunm dousnyeckoro Bakyyma. MaTepus-aTo
UCKPWBNEHNS 1 CKPYTKN NPOCTPaHCTBa-BpeneHn um gedpopmaumn domsmyeckoro
BakyyMa C OTHOCUTE/bHO NPOCTON BHYTPEHHEN CTPYKTYPOM: YacTulpl - 6onee
YCTOWYMBLIE 1N IOKANbHbIE, NONS - MEHEE YCTOWUMBLIE 1 pacnpefeneHHble. aev

- 06beKTbl pedpnekcun Co3HaHUA, B3aMMOCBSA3aHHbIE C OCOBEHHbIMI, CNOXHO
OpraHn30BaHHbIMM CTPYKTYpamMn cpusnyeckoro sakyyma. B npouecce pedonexcum
HEKOTOPOW Uen CO3HaH1e NPUXOANT BO B3aUMOAENCTBME C OTBeYatoLen eil
CTPYKTYPOIil Bakyyma. B obuem cnyyae NPOMCXOANT U3MEHEHNE CTPYKTYPbI 38
CYeT reHepauun Mo3rom COoTBeTCTByloWero TIl. Takke MeHAeTCa CTPYKTypa
CBSA3€l MO3r0BOIl HENPOHHOI CETH, TEX CBA3EN, KOTOPbLIE COOTBETCTBYIOT
06pasHoMy BOCNPUATUMA [aHHOW uaen.

CnoxHble cousnyeckne TOPCUOHHbIE NONs NOPOXAAOT, C OAHOI CTOPOHbI, 0COBLIE
COCTOSIHUS MO3ra, T.e. aGCTPAKTHbIE 1 KOHKPETHbIE 06Pa3bl B CO3HAHNN

YenoBeka n 0CobYo AeATENLHOCTb 6ECCO3HaTENbHOr0. C APYroii CTOPOHI, OHU
camit NOPOXKAaeMbl OCOGbIMM COCTOSHUSIMM MO3ra, HO NPI 3TOM KaK 6bl 0TOPBAHbI
OT CO3HaHIS!, B HEKOTOPOIA CTENEHN He 3aBUCAT OT HETO, CylleCTBYOT
CaMOCTOSITENbHO 1 MOTYT GblTb BOCIPUHATbI APYrUM MO3rOM. TakuM 06pa3om,

TN kak Aedpopmauynst CTPYKTYPbI NPOCTPAHCTBA-BPEMEHN BbICTYNAET HEKOEH
npamaTepueii, NepsuyHOl PeanbHOCTb0, KOTOPast NPUBOAUT K KaTEropusim
MaTEePUaNbHOTO 1 MAEaNLHOTO.

[nanekTika MaTepuaibHoro 1 naeanbHoro Kak B3aMMoOTPULAOLWmMX U
B3aUMOAONONHAOWMX dOMNOCOCPCKMX KaTEropuii Ansi 0603Ha4EHNST PeanbHOCTy
CTpounach Ha NPeAnoNOXEHNSIX O CNpaBeAMBOCTY CPU3NYECKON KapTHHbI MAPa
HbloTOHa-EBKNMAQ, a 3aTeM Mupa PumaHa-IiHWTenHa. OTKPbITUE KBAHTOBOI
dov3nKM NPUBENO K COMHEHUIO B NONHOTE OOWENPUHATON AnaneKTikn
MaTepuanbHOro 1 NaeanbHoro. ATO COMHEHME OCHOBAHO Ha PSA/e M3BECTHBIX
KBAHTOBO-MEXaHU4eCKNX NOCTyNaToB 1 NapafoKCOB, B KOTOPLIX NPOSBIAETCA
aKTuBHasA ponb HabnogaTens. KoHuenuusa Tr1, ecnv OHa afieksaTHa peanbHoCTH
B elle 6ofblueit CTENEHN, CHAMAET AuanekTuyeckoe npoTusopeumre
"MaTepus-ngen”, NOCKO/bKY 3TN KaTeropum NepekpLIBatOTCA B TON Mepe, B
KOTOPOil MHAMBNAYANbHOE CO3HaHWE CNOCOBHO GECCO3HATENBHO UMM OCO3HAHHO,
YCUNEM MbICIIM MPOWU3BOANTL U3MEHEHME CTPYKTYPbI (KPUBU3HDI, KPY4eHIs)
NPOCTPaHCTBaBPEMEHN. ECM Takasi CNOCOOHOCTbL CO3HaHUA NPU3HAETCS

XVIII



peanbHoii, TO UMEET CMbICN FOBOPUTL O HEMYCTOM NEPECEYEHINM MHOXECTBA
MaTepnanbHbIX 0GLEKTOB U NAEaNbHbIX 06bEKTOB PeanbHOro M1pa.

PeanbHOCTb NCUXOON3NKIN 03HAYaET PeanbHOCTb B3aUMOAEACTBUSA naeanbHbIX 1
MaTepuanbHbIX 0ObEKTOB. NEPEHOCUMK Takoro B3aMMOAENCTBUS [OMKEH,
OYEeBNIHO, 06NaAaTh Kak CBOACTBaMM MATEPUanbHOro, TaK W MaeanbHOro u B

TO Xe BPeMsi CaM SIBNSATbCA 0OBLEKTOM peanbHoro mupa. Kakumm MoryT ObiThb
3T 0ObEKTHI?

ioeanbHbiM 06bEKTaM UMK MAESM, NPeACTaBNEHHbIM B CO3HaHUM 0bpa3amm, Kak
y)X€ roBOpuUioCh, conyTcTayeT TI1, reHepupyemoe MO3roM. Beegem noHstue
MaTepuanbHoil 060104KKM naen. CKaxeM, YTO 418 KOKA0NA UAen cylecTsyeT
CONnyTCTBYHOWAsA MaTepuaibHass 060/104ka - cpusnyeckoe TIM, npou3soaumMoe
MO3roM, pedoneKkcUpyroWnM LaHHyto Uaeto. JTOTMYHO AonyCTUTb, YTO B CUNY
HEe/MHEeHOCTY YpaBHEHNI, KOTOPbIM ya0BneTBOpseT TI1, HeKOTopas 4acTb
060n104€eK OKa3blBa€TCS YCTONUMBLIMA OObEKTaMU. DTU MaTEPHabHbIE 060N0UKM
- CBOE0bpasHble TOPCUOHHbIE CPaHTOMbI - COXPAHAKTCA U NOCNe nepekyeHns
MO3ra B pyroe cocTosHue. MNoLCo3HaTEe/bHON MO3r0BO AeATENbHOCTY
COOTBETCTBYT COOCTBEHHbIE (PaHTOMbl. OCTabHble 060NM0UKN CPaBHUTENBHO
ObLICTPO penakcupytoT, ucyesatoT. PaHTOMbI 061aAat0T, NO-BUANMOMY, Kak
CBOIICTBaM1 MaTEepPUaibHOro, Tak U N4eabHoro.

Puc.1 Knaccudoukaumsa peanbHbiXx 06beKTOB. / - ngeun, 00beKTsl,
NpeACTaBNEHHbIE B MHAMBUAYAIbHOM CO3HaHUN obpasami; M - matepus; MO -
MaTepuaibHble 060/10YKI - TOPCUOHHBIE NONS, COMYTCTBYKOWNE naeam: F -
doaHTOMbI - ycTONuMBbIE MO; O - NycTble MHOXeCTBa; AN~ MaTepusi, 0 KOTOPOIA
HUYero He n3secTHo; A*-MO, conyTCTBylowWMe naesam HemaTepuanbHbIX
06beKTOB; A - HeycTolumeble MO uaeil MaTepuanbHbIX 06LEKTOB.

PaccmoTpuM cnegytoume Knacchl peanbHbiX 06beKTOB, puc. 1. M- MaTepuasbHble
0ObEKTHI B TPAAULMOHHOM CMbICNE, KaK YCTONYMBbIE HE3ABUCUMbIE OT CO3HAHUS
006beKTbl; / - ngeanbHbie 06LEKTHI B TPAANLMOHHOM CMbICTE, KaK UAen,
npeACcTaBNeHHbIE 06pa3amn MHANBKAYANbHOrO CO3HaHUSA; MO - MaTepuaibHble
o6onoukn (MO) naeit, BO3HMKaKOWME B NpoLecce ux pedonekcun.

PaccvoTpum nogpo6bree knacc MO. B u3secTHoM cMbicne MO, Kak 3aBucumble OT

CO3HaHus1, He ABNAOTCS MaTepueil, T.e. naeanbHbl. B TO e BPENS OHU He
BNOMHE WAeaNbHbl, GYay4un MaTepuanbHbIMA 060N0UKaMM. STa IBOCTBEHHOCTb
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NoKa3blBaeT, YTO NPOCTOE NPOTUBONOCTAaB/EHNE MATEPUATBHOIO NAeaIbHOMY
y)X€ HeOCTaTOUYHO AN ONUCAHUSA CNOXHBIX OTHOLEHMIA, BO3HUKAKOLMX
MexayoobvekTamn ncuxodpusnkn. CkasaHHoe nossonseT BbigenmTs MO kak
OTAENbHbIA KNacc peanbHbiX 06beKTOB. MpK 3TOM BaXHO He nyTaTb MO ¢ ux
HOCUTENEM - TOPCUOHHBIM noseM. MO conyTCTBYIOT UAESAM, NOPOXAAOTCS UK,
00yCNOoBNEHbI NAESMN U HE CYWECTBYHT, B OT/Mume oT TI1, KaK TakoBble, BHE
3aBUCUMOCTY OT UAen.

OuesngHo o06bveKTaM pedoiekcun CO3HaHNA MOTYT CNYXWUTb KaK MaTepuasbHble,
TaK  HemaTepuaibHble 06bEKTLI. HO cpefn BCeX MbICMMbIX 0OBbEKTOB,
MHOXECTBO KOTOPbIX 3KBMBANEHTHO Knaccy MO, HaillyTCA 1 Takue, KOTopble
O/IHOBPEMEHHO CO CBONCTBOM BbITb 06LEKTOM pedonekcun elle n MaTepuabHbl,
CyWeCTBYIOT Camu No cebe, He3aBuCMO OT CO3HaHUA. OHN COCTaBNSAIT
nogmHoxectso /A, U F .

B mHOXecTBe A U F MbICMMbIX MATEpPUanbHbIX OObEKTOB MOXHO BbIAENMTb
NOAMHOXECTBO F 06bEKTOB, KOTOPbLIE MaTEepPHabHbI MIMLb NOCTO/bKY, NOCKONbKY
NPeAcTaBNsT YCTONUMBLIE MATEPUanbHbIe 0060N0YKM, "OTOpPBaBWNECS" OT naen
W CyWeCTBYyloLWWe nocne 3Toro CaMoCTOATENLHO B BUAE MaTEPUabHbIX
doaHTOMOB. Kak nopoxaerue naei aTn doaHToMbl OAHOBPEMEHHO WaeabHbl. OHM
AOCTYMHbI KaK MaTepuabHble 06beKTbl OpraHam YyBCTB, a Kak WaeanbHble

BXOAST B HENOCPEACTBEHHOE B3aUMOJENCTBME C CO3HaHNEM. MaTepuanbHble
0060N0YKM - HE (PaHTOMbI - SIBNSIOTCS BCErO Wb 3nMdDEHOMEHaM UaE,
NOGOYHLIM NPOAYKTOM pedonekcun naei, He OKasblBatoLM Ha NocneaHue
HUKAKOr O BINAHUA. dPaHTOMbI XXe He NPOCTO COMyTCTBYOT, NOPOXAAEMbI UAEAMY,
HO 1 camy NOPOXAaDT COOTBETCTBYHOLWME naeun.

daHTOM B3aMMOAENCTBYET C UAEEN U NOTOMY uaeaneH, B To xe Bpems, OH
MaTepuaneH kak dousnyeckoe none. Takum 06pa3om, oaHTOMbI UrPaKT POb
NepeHOCUMKOB B3aUMOAENCTBUA naeabHbIX 1 MaTepuanbHbIX OObEKTOB -
NcUXodou3n4ecKoro B3aMMogencTBus.

BaxHO OTMETUTb Cnefytolee. MaTepuanbHble 0ObEKTHI YIPaBNSHOTCSA 3aKOHaMK
dou3uKK, B YaCTHOCTU 3aKOHOM COXPaHEHUs! sHeprm. aeanbHsle 06bLEKTI
MMEKT CBOM 3aKOHblI (OYHKUMOHMPOBaHNS. TOPCUOHHbIE (DaHTOMbI YNPaBNATCSA
TakuM 06pa30oM, He TOMbKO 3aKoHamu couanku. Mo3TOMy NpK B3aMMOAENCTBIM
(oaHTOMOB C MaTepuanbHbIMM 06beKTaMn don3nyeckine 3aKoHbl MOTYT HapylWaTbCS.
B cBOlO o4yepefp, B3auMogeicTene ¢paHTOMOB C NpoLeccamm CO3HaHA
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A0MNyCKaeT BO3HNKHOBEHNE TaKNX NCUXUYECKNX CbeHOMeHOB, KOTOpPbIE IEerko
OTHeCTV K 0671acTu NcuxonaTonorum.

AnekTpomarHuTHoe none (AMM) Takxe conyTCTBYeT pPaboTe CO3HaHUA B BAE
BO/H, /CMyCKaeMbIX 3NEKTPUYECKIMA TOKaMN HEPBHOW AeaTensHocTu. OpaHako,
OHO NOAYNHAETCSH NMHENHBIM YPaBHEHUSIM 1 HE 0OPa3yeT YCTONUMBLIX
KOHdpurypauuii B Bakyyme. MM MOXET HOCUTb KOCBEHHO XapakTep uaeasbHoro
TO/bKO B BUAE KOMNOHeHTa TI1, o6pasytoliero doaHTom-naeto. MM cywecTsyeT u
camo no cebe, BHe CBA3N C uaeabHbIM 06bekTamn. daHTOM Xe NopoXaaeTcs
CO3HaHWeM B CBA3N C nAeabHbIMI 0ObEKTaMM U TOMbKO NOCNe 3TOr0 MOXET
CyWecTBOBaTb OTHOCUTE/NbHO CaMOCTOATENbHO Kak YCTONuMBas KOHGoUrypaums
TM. B aTom cumbicne TIT npuHuMnuanbHo oTandaeTcsa oT ISMIM, yTo u faeT
OCHOBaHME CYNTATb €ro Kak MaTepuanbHbiM, Tak U uaeansHsIM nonem, a MM
TOMbKO MaTepuanbHbIM nonem, ocobeHHoil doopmoit TT, NPOsBASIOWEi CBOCTBA
TO/LKO MaTepuu.

HoBOe 3HaHWe Kak npoaykT SCB*

ECTb OCHOBaHNSI nonaraTh, YTO HOBOE 3HaHWE BO3HMKAET Kak NPOAYKT
B3aMMOJENCTBIUSI CO3HaHNS C BHELWHEI cpefoN, C HEKUM MHADOPMALMOHHBIM
nonem, Npuyem 3To B3aMMOAENCTBME NO CBOEI NPUPOAe SBseTCA
NcUXocpnsnyecKmm.

*3CB - 3KCTpaceHCopHOe BOCNpUATHE.

HoBsoe 3HaHue, Byay4n HOYMEHOM CO3HaHUSA, OObEKTOM UHTENNEKTYaNbHOIO
COo3eplaHusa, NPeaCcTasnseT onpeeneHHbld Knacc naei. Takue ugen no3sonsoT
6onee-MeHee yCnewHo onucaTh Xog COObITHIA B OTHOCUTENBHO HeLaneKom
npownom n éyayuem. 3HaHne - aTO 06pa3Hoe OTPaXEHNE B CO3HAHUN
3aKOHOMEPHbIX, YCTONUMBbIX, BOCNPOM3BOANMbIX CBA3EN MEX/Y OObEKTamM
peanbHoro mupa. Camm CBA3N HeMaTepuaibHbl, He CyWEeCTBYIOT Kak TakoBble,

6e3 onpefensumx ux 06LeKToB. MpeACTaBNeHHbIe B CO3HAHIN, OHU ABNAITCS
3HaHWeM N OJHOBPEMEHHO 0OLEKTOM peanbHoCTy - ugeaun. OTKyaa xe bepyTcd
HOBbIE uaen?

YAO6HbIN 06LEKT AN PacCMOTPEHUSA 3TOr0 BONpPOCa - POPMyIMPOBKa U

[10Ka3aTeNbCTBO MaTEMATNYECKUX YTBEPXAEHMA. D OpPMyIMPOBKA TEOPEMDI
BO3HMKAET [0 €€ [10Ka3aTeNbCTBa U SBASeTCS NPOAYKTOM MHTYULWN
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MaTemaTuka. Nocne doopMynMpOoBKI CneayeT aHanms - 4OKa3aTeNbCTBO WK
OMNPOBEPXXEHNE UN, HAKOHEL, YTBEPXAEHNE O HEBO3MOXHOCTU Kaknx-nmbo
3aKntoyerunil. OYeBnaHO, HOBOE 3HaHWe BO3HWKAET Cpasy nocne OfHOro U3
Tpex UCXO0L0B npoueayps! aHann3a. Ho Takke o4eBUAHO, YTO OCHOBHAA YaCTb
3TOr0 HOBOIO 3HaHWS 3aKNtoyeHa B DOPMYIMPOBKE TEOPEMbI, ABNSAIOLECS
pPe3ynbTaTOM MHTYULWM - TBOPYECKOrO aKTa.  nniib HEOCHOBHAA YacTb,
BbipaXaemas B BuAe CUMBONOB "Aa" Uik "HeT" B OTHOLWEHUM UCTUHHOCTY

NaHHON dDOPMYNMPOBKIA, NOSIBNSIETCS Kak Pe3yNnbTaT NOrMYeCKON AeSTENbHOCTM!.
Takum 06pa3om, co3aaTh HOBOE 3HaHWe - 3TO 334aTh BONPOC
(cchopmynpoBaTh CyXAEHNE), Ha KOTOPLIN cneayeT oTBETUTL "aa" um "HeT".
[MpOBECTYN Takyto CreuyanbHyo rpaHulLy Mexay "ga" u "HeT" - 6onbloe
UCKYCCTBO,

[laxe korga doopmanbHO-NOrnyYeckuii NyTb AoKa3aTeNbCTBa N0 KakuM-1mbo
NPUYMHAM 3aKPbLIT, OOPMYIMPOBKA YTBEPXAEHNS COAEPXUT B cebe HoBOE
3HaHWe, rpaHuLbl cnpasesMBOCT KOTOPOrO YCTaHaBMBaeT HayyHas
npakTuka. MPOCTOoN NpuMep 3TON CUTYyauun AaeT BenMkas Teopema depma*.

"CyX[eHne 0 ToM, YTOo ypasHeHne dPepma X"+y"=z" and ntoboro HaTypanbHOro
"2 He UMEET PELWEHNI B LeNbIX HEHYNEBbLIX YAChax X, Y, Z, 6e3ycnewHo
MbITAOTCA AoKa3aTb ¢ 1630 r. B TO Xe BPEeMS He Hail[leH 1 KOHTpRpuMep K
Teopene. [paHuLa ee cnpasesMBoOCTH CO BPEMEHEM OTO/BUIaeTCA: OHa
A0Ka3aHa yxxe ana n"125x10” MporpavwMbl PasBUTUA IKOHOMUKY, KaK Npasuno.
OCHOBaHbI Ha AKCTPaNONALNM 3aKOHOMEPHOCTEN pa3suTUs oblecTsa B byaylee.
YTBEpXeHne 0 TOM, YTO IKCTPanonAuus UMEET CMbIC/, COCTaBNAET HOBOE
3HaHWe, rpaxuLbl CnpasesIMBoCT KOTOPOIro YCTaHaBMMBaOTCS COLMaNbHON
NPaKTUKOMN.

HoBOe 3HaHWe BO3HUKAET UHTYMTUBHO Kak pe3ynbTaT 06006LeHns yxe
N3BECTHbIX UCTUH. Kak aTo nponcxoauT? CornacHo A.lMyaHkape, doopmynMpoBka
[,0Ka3yemon Ha OCHOBE HECKO/bKUX aKCOM TeOpeMbl OKa3biBaeTCH WUpe Mo
CBOEMY COZlepXaHnto, HeceT B cebe CylecTBEHHO 60rble HAdopMaLuK, HeXenu
MCXOZHbI HABOP aKCoM U NO3TOMY NPEeACTaBNsieT HOBOE 3HaHue. NpeaMeToM
BHUMaHMA yaHkape 0Ka3blBaeTCA MeTO[ MaTeMaTNYeCKON MHAYKLUUNA UK
0606LeHre Habopa NCXOAHbIX nocbinok. Obobuatowan naes B noTeHuuane
COAEPXNT Kak PSAL NOCHINOK - aKCUOM, TaK 1 ele JONONHUTENbHO GEeCKOHEYHbII
PAL CXOAHbIX NOCkINOK, CnegosaTensHo, 06006LLeHe B METOAE MaTeMaTUYecKom
MHAYKUMN BBICTYNAET KakK HEKMd MUCTUYECKMIA PPaLMOHa/bHbIA aKT CO3HaHNS -
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03apeHne, BCeACTBIE YEero 0ObEM 3HaHUA Kak Obl YBEINUMBAETCS Ha
GECKOHEYHYIO BENNYMHY.

[Toxoxue SBNEHNs Mbl HAOMOAAEM B NHOOOM TBOPUYECKOM aKTe, KOTOPHIA Npu
BHUMATENbHOM PACCMOTPEHUM OKa3biBAETCA 060O6LEHNEM NPeAweCTByOWEro
onbiTa. Hanpumep, aKkcnepuMeHTanbHas AeATENbHOCTb Kak TBOPYECKast He
OT/MMYaeTCSA OT TEOPETUKO-MATEMATUYECKOI 1 SIBNSIETCS BCENO MMllb
cneuncpnyeckum cnocobom ao6biBaHNs "aa" n "HeT". OCHOBHOI O6BLEM 3HAHMS U1
3[€Cb CO3/aeTCH NPK NOMOLWN MHTYUTUBHOI NOACO3HATENLHON MO3IOBOIA
NeATeNbHOCTMW.

OTKyfa Xe CO3HaHNe U3BNEeKaeT OrpoMHble 06bEMbI MHGDOPMALMA? XapaKTepHO,
YTO NOYTM BCE 3HAHME TOYUHBIX HayK NONYYEHO HE CPOPMaNbHO-NOTUYECKMM

nyTeM, a NoCPeACTBOM UHTYULMA. DTY CBSA3b MOXHO ObINO Obl OOBACHNTH
Hanunem Hekoero "MHGDOPMaLUMOHHOrO GaHKa'", C KOTOPbLIM 1 B3aUMOAEACTBYET
CO3HaHue. MbICMb 3Ta He HOBa W paccMaTpUBAeTCS BCAKMA pas, Koraa
o6palaoTCcs K NapagoKCcy TBOPYECTBa UK K NopasuTenbHoMy GoEHOMEHY
npeasuaeHusl. Kpome Toro, npeacTasneHne o MMPOoBOM MHCDOPMALMOHHOM BaHke
uMeeT rny6okue KopHi 1 B dounocodonm MnaToHa, Neitbruua, WennmHra,

[erens, apyrux npeacTasuTeneil 06beKTUBHOrO naeanmanma.

/13BeCTHblE AanbHOAENCTBYOWME NOAS N0 PSAY NPUYNH HE MOTYT ObIThb
HOCUTENsIMM NOA06HON MHApOopMaLUM. Pa3yMHO NO3TOMY BbI4ENMTbL MEXAHN3M
B3auMMOEeNCTBNS Tl C HEPOHHOI CETHIO MO3ra Kak Cnocob obueHust
WHOMBUAYANbHOTO CO3HaHWA C KOCMMYeCKM H6aHkom nHdpopmaummn. Cam 6aHK
MHdbopMaLM NPeLCTaBNAETCA NPU 3TOM MHOXECTBOM CaMOCTOATENbHbIX
YCTOI4MBbIX OOLEKTOB TUNA 0AHTOMOB, KOTOPbIE OAHAKO HE NMOPOXAEHDI
MHAMBUAY&bHBIM CO3HAHWEM, a SBASOTCA OTPAXEHNEM YHUBEPCANbHLIX Uaeil,
CylWeCTBYOWMX KaK Obl BHE BPEMEHM 1 NPCCTPAYCT33, a MO3r-CBOe0bpasHbIM
GUOKOMNBIOTEPOM.

/IHTepeceH B 3TOI CBA3N ApamMaTHYeckuii Bonpoc, obeyxaaswuniics M.4esncom.
Ecmm npouecc 3Bonouum MaTepum B 06WKMX YepTax yXe NOHAT, TO
NPOVUCXOXAeHNe dou3n4ecknx 3aKOHOB B TOM BUAE, B KAKOM OHM CYLECTBYIOT,
COBEPLEHHO He ACHO. 13BECTHO, YTO Nt06asA HUYTOXHENWAA Bapuauns
napameTpoB (PyHAAMEHTabHBIX 3aKOHOB NpKBENa Obl K HEYCTONYNBOCTM MaTEPUN
M KOCMMYecKoil kaTacTpodoe. CnefyeT M TOrAa CYNTaTh, YTO 3aKOHbI NpUposp
He CNyyailHbl 1 3aflyMaHbl N0 Hekoemy "TeHunanbHomy MnaHy™?
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3ak/toyeHne

MosiBnenne rnobanbHbIX naeii B donsnke ConPOBOXAAETCS NePEOCMbICIEHNEM
Npo6nembl CUHTE3a N4eanbHOro M MaTepuanbHOro. B aToil cuTyauum KOHLenuus
TN (TOPCUOHHOTO NONS) Kak peanbHOCTH, KOTopas Morna 6bl HeCTu B cebe
CBOIICTBA MAeanbHOr0 1 MaTepuanbHoro, BbIMSAUT CBOEBPEMEHHOI ¢
nepcneKkTUBHOIA.

KoHuenumsa TN npefcTaBnsieTca HeOObIYHO EMKON, NOCKOMbKY OHa, SBNSASICH N0
CyTv dou3NYecKoil KoHLenumen, OCTaBNsAeT BO3MOXHOCTb A1 CONOCTaBNEHUSA C
PENUrMO3HbIM BUAEHNEM MUPA. He UCKIHOYEHO, YTO 3Ta KOHLEMNUMA OKKETCS
rny6oKo cBA3aHHOI ¢ dounocodomeint 06LEKTUBHOIO naeann3ma. Ee paspaboTka
Morna 6bl 4aTb TOrAa HEOXMAaHHbIe UHTEepPNpPeTauun PasnyHbIM PENUTrMO3HbIM
CloXeTaM. YMECTHO 3aMeTUTb, YTO HEKOTOPbIE GOU3NKN NPUXOAAT K
HEeo6X0AMMOCTY OCMbICNEHNS CPUNOCODCKNX acNEeKTOB PENUrui C TOUKN 3PEHNS
donsnkn. STOP.MeHpoy3, P.YTuama n MHorue apyrve.

BecbMa CylwecTBeHHO, YTO noHAaTue TM (kak nonsi reoMeTpuyeckinx CBONCTB
NPOCTPAHCTBAa-BPEMEHN) UNEET HE TONbKO (OU3NYECKOE, HO U APKO BbIPXXEHHOE
dounocodpckoe cogepxanne. O6Cyxaas B3aMMOOTHOWeEHUA T ¢ Apyrumm
doyHAAMEHTNbHBIMU NOHATUAMU, TakuMK Kak MaTepus U Uaes, HEBO3MOXHO
ONMMPAaTHLCA Ha OOWENPUHATLIE METOAONOIMYECKNE NPUHUMMBI HAYKM, MOCKO/bKY
OHN SABASAKOTCA NPON3BOAHbIMY OTHOWEHUA oyHAAMEHTaTbHBIX KaTeropuii.
Mepeuncmm aTu NPUHLANGI:

1. InanekTnyeckoe BblaeneHne obbekTa 1 CyobeKkTa no3HaHus.

2. BocnpoussoauMocTb COCTOSAHUA UCCneayemoro oobekTa. ATO yKasblBaeT Ha
TO, YTO 0OBLEKT NPU3HAETCA CYWECTBYHOWMM TOMLKO BO B3aUMOAENCTBIN C
MO3HaoWWM CYOBLEKTOM.

3. HoBasi Teopust onpefensieT rpaHuLlbl NPUMEHUMOCTY CTapOoil.

34eCb COAEPXUTCH HESIBHOE YTBEPXAeHNe 06 YCTONUMBOCTY 3aKOHOB MPUPOAbI.
B 4aCTHOCTW, OHM HEe 3aBUCAT OT CyObLEKTA, YTO YCTaHAB/MBAETCA BO

B3aUMOZEACTBUN C HUM. DTV NPUHLMNLI OTAMYAKOT HayYHOE MMPOBO33PEHNE OT
BOCTOYHbIX KOHLeNUWiA BbITus, B KOTOPbIX MHANBAAYANbHOE CO3HaHNE He
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NPOTUBONOCTaBNEHO MPUPO/E, a BKIOYEHO B HEE.

OyeBnaHO, HEKWIA Cnabblil YPOBEHbL B3aUMOAEACTBIS MHAMBIAYANbHOrO CO3HAHNS

C MaTepueii kak 06bEKTOM PeanbHOCTYN HESIBHO JOMYCKAETCS U Hay4HON
MeTofonoruneit. MoaTomy CTPOrid Hay4HbIi NOAXOL K N3YYEHNO SBNEHNIA
NCUXOCPN3NKN BOMOXKEH MMllb B TEX adpdpeKTax, B KOTOPbIX U3NEpPSIEMas
BE/MYMHA UCTIbITHIBAET TOMKO MaOe USMEHEHNE NOA AENCTBUEM YCUINS MbICIU.
CywecTsyrouas HayyHast METOLONOIMs NepecTaeT, OfHaKo, COOTBETCTBOBATb
TEM rpaHsiM OTHOWEHWIF GOYHAAMEHTaNbHbIX KATEropuii, KOTOPbLIE BCKPLIBAIOTCS B
ncuxocdpusnke-npyn OTHOCUTENBHO BLICOKOM YPOBHE B3aUMOAENCTBUS CO3HAaHNA W
MaTepuu.

[lOCTaTOYHO OYEBMAHO, YTO MbICNIEHHOE BO3AENCTBIE Ha MaTepPUaibHble OObEKTHI
NOCTENEHHO NpuUobpeTaeT CTaTyC HayyHOro doakTa. 34ech cpabaTbisaeT
KpUTEpPU Hay4HON UCTUHHOCTY B BUAE NPAKTUYECKON AeATeNbHOCTHN. ITO
OYeHb BXKHO, TaK Kak HayKa B TakOM Clyyae JOMKHA BHECTU KOPPEKLMIO B
CBOM METOAO/NOrMYECKUe NPUHLMMLI, B YACTHOCTY, HE NPOBOANTL aBCOMOTHYO
rpaHb Mexay CybbeKkToMm n 06bEKTOM NO3HaHUA. Befp OnbITbl NOKa3biBakOT:
OOBEKT - UCcnesyemoe COCTOSIHNE MaTepum - B PSAE Clyyaes NpeLckasyemo
38BUCUT OT COCTOSIHUA MCUXMKM MO3HAKOWEro cybbekTa. HeBO3MOXHO Torja
CTPOro oTAemTb 06beKT OT "npubopa’-co3HaHns. Noxoxasa cuTyaums
peann3yeTcs B BUAE OTHOLEHMIA MMKPOYaCTHLb! 1 MaKpOonpnéopa B KBaHTOBOI
MEXaHuKe.

KoHuenuus T no3BonsieT MHTepnpeTnpoBaTh 3TO 06CTOATENLCTBO Gnarofaps
TOMy, YTO KaTeropus TI1 BKIOYAETCHA B OTHOWEHUSA KaK KaTeropuil
MaTepuanbHOro 1 NAealbHOro, Tak U KaTeropuii CyobekTUBHOO ¢
06bekTNBHOro. Kpome Toro noHstue Tl uMeeT He TO/MbKO OOBbSCHAIOWYH Cuny
He ABNAETCA NO3TOMY NPOCTO M3NOXKEHNEM ONbITHLIX AaHHLIX B NPOU3BO/LHO
NPWAYMaHHbIX TepPMUHAX. TOPCUOHHOE NONe UMEET PearbHylo OCHOBY B BUAE
aKcnepuMeHToB doM3nyecKoro ypoBHs, rae npesckasyemo npossaaTCA

3o doeKTbl, HEOOBLACHUMbIE B PamMKax TPaAULUMOHHbIX NPEeACTaBNeHuil. IMEHHO 3Ta
dou3nyeckas OCHOBa KnafeT eCTEeCTBEHHbIE Npeserbl NPUMEHUMOCTY AUXOTOMUN
MaTepus - nges u 06beKT - CyObeKT. [OHATHO, YTO METOL0N0rYecKue
NPWHLUMNLI HAYKW, KPUTEPUN UCTUHHOCTH HAY4YHOr O 3HaHWA, KpuTepui

HaYYHOCTM TEX W UHBIX CYXIEHUI 1 BbIBOAOB O doakTax, B KOTOPbIX
NPOSABNAOTCS BbllUeHa3BaHHbIE NPEAENbl, HYXAATCA B 060CHOBAHHOI
koppensym. B 3akntouenne cdoopmynmpyem OCHOBHbIE UAeN 3TOi paboThl. 1.
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TopcuonHoe none (TMM) Kak none reoMeTpPUYECKNX CBOICTB
NPOCTPaHCTBa-BPEMEHN ABNSETCH YA0OHbIM OOLEKTOM ANS NOMbITOK
MHTepnpeTauun NCUXodouU3nKL C TOUKM 3PEHNs consmk.

2. COCTOsIHNE HEKOTOPbIX CIMHOBLIX CTENEHEi# CBOGOAbI aTOMOB 11 MCEKYN
61ONOrNYECKNX KNeTOK, B YaCTHOCTY HEAPOHOB FONOEHOTO MO3ra.
He6e3Pa3nuHo Anst dOYHKUNOHMPOBaHUS nocneaHux. Mogen HelipoHHbIX ceTeil
NOMOralT NOHSATb BO3MOXHbIE MEXaHN3Mbl AKCTPACEHCOPHOIO BOCNPUATHS.

3. CTpyKTypa cousnyecknx noneii conyTCTBYOWMX BbiClel HEePBHOI
NESATeNbHOCTY B CUNy HENMHEHOCTY YPaBHEHHIA NoNst MOXET OKa3aTbCs
YCTONYMBOI 1 janee CylEeCTBOBATb CaMOCTOSITENLHO B BUE NONEBOro oaHTOoMa
noewu.

4. Wccnenosaust ncuxodousnyecknx sSenerinii npuHUMNnanbHo He MoryT
YAOBNETBOPUTL TPEOOBAHNAM CYWECTBYHOWEN Hay4YHOI METOAONOT N U HYXAA0TCS
B pa3paboTKe cneuuanbHbiX MeTO/I0B.

ABTOpLI BnarogapsAT poccuiickoro dousmka A. B. MOCKOBCKOIO 3a Psifi NONE3HbIX
COBETOB 1 3aMeyaHuil.

Akumos A. E., budru B. H.
KOMNBKOTEPBI, MO3I 1 BCENEHHAA KAK ®UN3NYHECKAA NPOBEMA

BbiCTpas KOMMbIOTEepH3alns NPaKTUYECKOi AesTENbHOCTI YEN0BEK],
NOTPEGHOCTb BO BCE 6ONEE MOLIHBIX BbIMUCIUTENbHBIX MallMHAX NOCTaBUM PSIA,
Ka3anocb, Bbl YUCTO TEXHUYECKUX BONPOCOB, OGHAPYXKUBLIMX HEOXIAAHHO
rnybokoe dousnyeckoe coaepxanne. K uncny Takux 0THOCUTCS BONPOC O
CYWLeCTBOBaHUN NPEIEN0B COBEPIIEHCTBOBAHUSI KOMNbIOTEPOB. 0 Mepe passuTus
doyHaaMEeHTanbHbIX JOU3NYECKUX Teopuii, COBEPLIEHCTBOBAHINSI COBPEMEHHbIX
TEXHONOTii NPON3BO/ICTBA BbICOKOTOUHbIX YCTPOICTB U CBEPXUNCThIX
MaTepuanos, NPeACTaBNeHns 0 Npefenax BO3MOXHOCTEN 3NeKTPOHHbIX
BbIUMCIMTENbHBIX MaWH NOCTOSHHO PacLNPSIOTCS. MaTepuansl 1 donsnyeckme
3dpoeKTbI, Nexalle B OCHOBE KOMNbIOTEPOB TOr0 UK MHOFO NOKONEHWS], BNONHE
COOTBETCTBYIOT COCTOSHIK HayK 1 YPOBHIO TEXHONOTWiA. Pa3suTue
doyHAameHTaNbHbIX NPEACTaBNEHNA NPUBOANT HE TONbKO K CMEHE Napaauribl, HO
M K NPUHUMNNANbHBIM U3MEHEHNAM B MHCTPYMEHTAX NO3HaBATENLHOIO NPOoLecca,
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B TOM uncne IBM (31eKTPOHHO-BbIYUCIUTEbHBIX MaLLMH).

[na Hayana obpaTuMcA K UX NCTOPWUM, KOTOPAs HaCUUTbIBAET HECKO/bKO
MOKONEHMi KOMMbIOTEPOB. Kak 13BecTHO, nepsble IBM Obinn COBPaHbl Ha
3NEKTPOHHbLIX Namnax - yCTPONCTBAaX C XapaKTepHbIM pasmepom B 10 cm 1
BPEMEHEM NEepEKNoYEHNA U3 OAHOI0 COCTOAHNA B Apyroe ~10”c. NocneaHee
onpefenseTcsa pa3MepoM namnbl 1 CpefHeil CKOPOCTbIO 3NeKTPOHa B namne
~10"cw/c. dusnyeckne 3akoHbl, onpeaenstoue napameTpsl oyHKUMOHPOBAHSA
3NEKTPOHHOW Namnbl, 3TO - Knaccuyeckas AMHaMmKa 3apsKEeHHbIX YacTul B
3NEeKTPUYECKOM Nnone. YMEHbLEHNIO pa3vepoB faunsi NPensaTCTBOBaI0
YBENNYEHNE BPENEHN NepekioyeHns 13-3a poCcTa EMKOCTH, BENNYNHA CKOPOCTH
3NEeKTPOHOB TakKXe Oblfa OrpaH1yeHa.

Tak Kak paboTa KOMMboTepa ConpsiXeHa C OrPOMHbIM YUCIOM OnepaLmil
nepekNoYeHns 3NEMEHTOB, TO €ro MOWHOCTL - M y06HO XapakTepn3osaTb
KONNYECTBOM BO3MOXHbIX NEPEKNOYEHMIA B €INHILY BPEMEHM B eAUHULE 0ObEN],
T.€. NPOCTPAHCTBEHHO-BPEMEHHON NNOTHOCTLIO onepauuii M=t" 1. CywecTsyoT
W Apyrue TexHnyeckue napameTpbl, KOTOPbIE ONPeenatoT npeumyllecTsa Tex
WIN WHBIX BLIYNCIMTENBHLIX MaWnH. OAHAKO HAC MHTEPECYIOT Npexze BCero
NPUHLUNMANbHBIE Pa3uns, CBA3aHHbIE C .M3MEHEHNEM dOM3NYECKIX NPUHLMNOB,
MONOXEHHBIX B OCHOBY AECTBUA KOMMbIOTEPOB AaHHOrO NOKONEHUS. A 3TU
OT/M4YMA Nerye BCEro NPOCNeauThb Ha NpuMepe Takoil dousnyecKoil
XapakTepPUCTUKM, KaK NPOCTPaHCTBEHHO-BPEMEHHASA MNOTHOCTb NEPEKOYEHNI]
WM MOWHOCTb BbIYNCANTENBHON Cpeabl. MPUGAM3NTENbHbIE OLEHKM BNOMHE
AOCTaTOYHbI NS HAWWX Lener, NOCKONMbKY MOWHOCTN KOMNbIOTEPOB PasHbIX
MOKONEHMIA N pasHbIX CPU3NYECKNX YPOBHE OTNMYAKTCA HA MHOTO NOPSKOB.
OuesngHo, 4To Ana nepsbix IBM mowHocTs M cocTasnana okono 10" eauuny (8
cucTene raycca).

Cnepytoliee nokonexne 3BM 6bii0 OCHOBAHO Ha MOMYNPOBOAHNKOBLIX Npubopax -
anofax U TpaHsucTopax. Pusika nonynpoBOAHUKOB - 3TO YXKe KBaHTOBas
dou3uKa, HO KBaHTOBbIE MPUHLMMLI 34ECh, KaK U KnacCuyeckast AuHamvka B

namnax, camu no ce6e He OrpaHNuMBatOT Npesenbl BO3MOXHOCTEN 3NEMEHTOB.
[Mpeaensl B OCHOBHOM Oblfi ONpPeAeNneHsl CKOpee TeXHNYeCKUM TPYAHOCTAMN.

BhICTPO/ENCTBIE TPaH3UCTOPOB CBS3aHO CO CKOPOCTbLI0 3NEKTPOHHBIX NPOLECCOB

B NONynpoBOAHNKOBOM nepexoe, MMetrolem HeCKO/MbKO 60}'IbLLIyP0 EMKOCTb, YeM
XapaKTepHasa emMKoCTb Namn. [To3ToMy Bpems NnepekntoyeHns cambiX nepsbiX
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TPaH3UCTOPOB 6biN0 GOoNblLe, YEM Y Nlamn, a B COBPEMEHHbIX Npubopax Takxe
umMeeT BennunHy okonokO” 3HaunTeNbHbIA NPOrpecc nonynpoBOAHNKOBLIX IBM
CBA3aH Npexae BCero C MabiMi pasmepami nonynpoBOAHNKOBLIX 3N1EMEHTOB:
MOLHOCTb KOMNbOTEPA 3aBUCUT OT TPETLEN CTENEHN pasMepa NeMEHTa I
BCEro /Mib OT NEPBOW - BPEMEHN NEePEKNOYEHUs. NlepBble TPaH3UCTOPbI UMeH
pasmep -1 cM. B passuTum MUKPO3NEKTPOHHON Nonynp”304HNKCBON TEXHUKM
pa3nnyaroT 3Tanbl Co34aHusA HTerpaibHbix cxem (UC), KoTopble UMenn B OAHOI
NonynpoBOHNKOBOIA NnacTuHe Ao 10" TpaH3ucTopos, 6onbwnx NC - BAC (go
10" TpaH3NCTOPOB) 1 CoBPEMEHHbIX cynep BUC, koTopble cogepxaT B 1ev?
MUNIIMOHBI 3NEMEHTOB, a Pa3Mepsbl aneneHTa npuoamkatoTea K HOem. Takum
00pa3om, MOWHOCTb BbIYUCUTENLHON CPefbl COBPEMEHHBIX KOMMbIOTEPOB
cocTasnaeT -10"°. B HacTosAWee Bpems TexH1Ka MMKPOMUHUaTIOpu3auum B
MUKPO3NEKTPOHNKE LOCTUINa TaKOro COBEPLEHCTBA, YTO OFpPaHUYeHus,
CBSA3aHHbIE C KBAaHTOBOW (OU3MKOIA NONYNPOBO/AHNKOB, BbIABUIAOTCS Ha NEpBbIi
nnaH. CywecTsyroWe cneunaibHbie OLEHKN Nporpecca B 3TOil 061aCTh MOXHO
ObIN0 6Gbl OXapakTepu30BaTb NPELENbHON MOWHOCTbLIO 415 NONYNPOBOAHUKOBOW
TEeXHONOorun BennuuHoin M-10".

BO3MOXHble KpyMHble, NPUHLMNMAbHbIE JOCTKEHINS B YNyuyllieHIm
NOTPEeBUTENLCKNX CBOACTB CBA3LIBAOTCA C PA3BUTUEM CEAYHOLNX HanpPaBNeHil.

1. MonekynsipHast aneKkTpoHuKa. Beaywumi dpusnyeckumn npoleccamn 34ech
ABNATCA NEePeXofbl aTOMOB W MONEKYN U3 OLHUX YCTONUNBLIX COCTOSHNI B
apyrue. 3T nepexo/bl CBA3aHbl B OCHOBHOM C U3MEHEHUEM KOHApUIypaLmil
3NEeKTPOHHbIX 06/1aKOB C XapaKTepHbIM BpemeHeM ~10~"c (paccMaTpuBaloTCs U
NPOTOHHbIE MONEKYNAPHBIE KNKOUM C HECKO/bKO 60/bLWIM BpemeHem ~107°c).
Pa3mepbl aTOMHOMONEKYNIAPHbIX KOHCTPYKLUMA, 061afatowmx Tpeobyembimm
TPUrrepHbIMM CBOACTBaMM, OLEeHMBatOTCA Kak 10" -IO”CM, Tak 4TO MOWHOCTb
BbIYUCUTENLHON Cpeabl Morna 6bl 34eck cocTasuTbh M ~ 10™. OTnune oT
COBPEMEHHOr0 YPOBHA 10" 1O0CTATOUHO CYLECTBEHHO, YTOObI MOXHO ObINO
OXWAATb PEBOMOLUMOHHBLIX N3MEHEHMNIA.

MogepHI13aLMs aNeMEHTOB MONEKYNAPHON 3NEKTPOHIKN OFPaHiieHa CBONCTBaMM
3NEKTPOHA KaK KBAHTOBOW YaCTHULbl. BEMNUMHBI MACChI 1 3apsia SNEKTPOHA
OnpefenatoT pasvepsl aToMa, a CNeA0BaTENbHO 1 MONEKYNSIPHOTO Tpurrepa. 113
YpaBHEHWiA KBaHTOBOW 3NEKTPOANHAMIKM cneflyeT MacliTab BpemMeHu
3NEeKTPOHHbIX NEPEXO/0B. MepelliarHyTh 3TU NPEAEN!, HE BbIXOAS 3a PaMKy
KBAHTOBOW 3N1EKTPO/ANHAMIKM, HEBO3MOXHO.
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2. BonokoHHasa onTuka. Pa3snTue BbICOKON TEXHONOIMN 3NEMEHTOB BOIOKOHHON
ONTWKW NO3BONIO NOCTAaBUTb BOMPOC O CO3/aHiM BbIMUCIMTENBHO! Cpesbl,
OCHOBaHHOIA HE Ha 3NEKTPOHHbIX, a Ha CPOTOHHBIX NpoLeccax. Kasanoch 6Obl,
MCNO/Nb30BaHNE B KAYeCTBE COCTABHOW YacTu Tpurrepa ooToHa, 6e3MaccoBoll
KBAHTOBOW YaCTULbl, PACNPOCTPaHSAIOWENCA CO CKOPOCTbLI0 CBETA, LOMKHO ObiNO
Obl NPUBECTN K PE3KOMY YBENYEHNIO MOLHOCTY Bbluncneruid. OfHako,
KBAHTOBbIE NMPUHLMMLI U 34ECH BLICTYNAT CEPLE3HLIM OrpaHnuuTEeNem
BO3MOXHOCTEN. MUHUMANbHbIE pa3Mepbl "CPOTOHHOrO anemMeHTa", OYEBMAHO, He
MOTYT ObITb MEHbLE [/MHbI BOMHbI POTOHA, KOTOPas ANS WMPOKO LOCTYMNHOro
ONTMYECKOro AnanasoHa coctasnseT -0,5 10"* cMm. Bpemsi cpabaTbiBaHus
TaKoro runoTeTNYecKoro anemeHTa nopska L/c. MOWHOCTL KOMNbIOTEpa,
NOCTPOEHHOI O Ha 3TUX 3NEMEHTaxX, He NpeBbillaeT, OYeBUAHO, BennunHy M~10"
TO eCTb, KOMNbIOTEPbI HA BONOKOHHOW ONTUKe 1 IBM Ha OCHOBE MONEKYNAPHOI
3NEeKTPOHUKM MEIOT OfMHAKOBbI NPeAen MOWHOCTMU.

PeanbHblil ONTUYECKUA TPUrrep AOMKEH CUIbHO OTAMYaTbCA OT "GOOTOHHOIO
aNeMeHTa" yXKe XOTS Obl NOTOMY, YTO 0653aH COAEePXaTb U HEKWIA
BELECTBEHHbI KOpMyC A7 "noiMaHHoro dpoTtora". OfHako, caMoe cepbesHoe
3aTPYAHEHNE B NPUOIMKEHUN K npefenam paboTbl ONTUYECKUX TPUrTEPHbIX
3NEMEHTOB U MONEKYNSAPHBIX KKOUEN COCTOUT B APYroM KBaHTOBOM NMPUHUMNE.
/138eCTHO, 4TO Nt0GOE HAbNOAEHNE Hafl KBAHTOBbLIM OOLEKTOM MM CYUTbIBAHNE C
Hero nHdoopmaumn 0 ero COCTOSIHUA HEN3BEXHO NPUBOANT K U3MEHEHIIO
COCTOSIHNS 00bEKTA. DTO U3MEHEHNE TEM CepbesHee, yem 6mke K KBaHTOBOMY
npeaeny Mol Haxogumcs. Ecnm 6bl yaanochk Kakum-nmbo cnocobom co3gath
KOHKPETHYI0 NporpamMy Ans peleHrs onpefeneHHon 3aja4qm Ha KoMnbloTepe,
NPUGIMKEHHOM K KBaHTOBOMY npeaeny (oyHKUMOHMPOBaHNS €ro 3/1EMEHTOB, TO
Takasi nporpamvma cpaboTana 6bl TOMbKO OAMH Pas, Nocne Yero NpuiLnoch Bbl
CO3/aTb ee 3aHOBO.

MpoBeaeHHbIi aHaM3 NOKa3bIBAET, YTO OLEHKN MOLHOCTY KOMNbIOTEPHOI cpefpl,
CO3/1aHHOIA Ha Ga3e MONeKynsiPHON ANEKTPOHNKM U ONTUYECKUX INEMEHTOB
BECbMa NPUGM3NTENbHLI. TONKO PE3KOE OTANYME UX OT MOLHOCTH
COBPENEHHbIX NONYNPOBOAHNKOBbLIX 3N1EMEHTOB NO3BONSIET NPUAATH UM CMbICH
HEKUX YCNOBHbIX FPaHuL. Ho BONPOC O TOM, MOXHO M NPEeO0A0NETh KBAHTOBbIE
NPeAensl ¥ MbICIMTb BLIYNCIUTENbHYHO cpey ¢ 6onbliei, yem 10N MOWHOCThIO,
BCE )€ He MMWEH cMbicna. MOCTaHOBKa Takoro BONPOCa CTaHOBUTCS NMOHSTHOI,
eCNM YYecTb NOSIBNEHNE U Pa3BnUTHe don3nYeckux naei n Teopui,
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NPEeTEeHAYUMX Ha YCTaHOBNEHUE TPaHUL, NPUMEHUMOCTI CaMoil KBaHTOBOIA
Teopum.

MepBbiii OBONLHO HEOXMAAHHBIA B KOHLENTYaNbHOM CMbICNE MMMY/LC 3TOMY
sonpocy npugan C.Jlem. OH BOO6Pa3nn HEKYH0 KOCMOTOHUYECKYH KOHCTPYKLMIO -
NCKYCCTBEHHBIN MAP. CO3/aHHbI YENOBEKOM W HACENEHHbIA CKYCCTBEHHBIMN
xutensawi. C.Jlem npoaHam3upoBan NPoLecc pelleHus npobnem CBoero
NPONCXOXAEHNS CPU3NKaMN -KUTENAMA UCKYCCTBEHHOTO MUPA U 3aMeTus1, YTo
nosefeHne dousnKoB UCKYCCTBEHHOrO MAPa COOTBETCTBYET NOBEAEHNI0 (OU3NKOB
MMpa peanbHoro. [okasaTbh ¢oakT CBOEro COTBOPEHNS OHW HE MOTYT, U

MO3TOMY UX UCKYCCTBEHHbIA MAP O4Y€Hb MOXOX Ha PaboTy “UNJOPOBOIl MALWMHBI".
Ho Torga '.' YenoBeyeckuii MMp 1 CO3HaHNE Kak CBOWCTBO MO3ra MOXET, Mo
3ambicny C.Jlema, UMETb TOYHO TaKOe Xe UCKYCCTBEHHOE NMPOUCXOXAEeHNe, a

BCA BceneHHas npeAcTaBnATb CUCTEMY BNOXEHHLIX APYr B ApYyra MUPOB -
nepapxmyecknx CTPYKTYpP, HEKui BceneHckuii cynep-KomnbloTep B aTux
MbICIEHHbIX MOCTPOEHUAX HET, KaK NOHUMAET W aBTOpP, CKOMbKO-HUOYAb
rnybokoro gon3nyeckoro Cofepanns, OfHaKo X 3BPUCTUYECKASA LLEHHOCTb
HECOMHEHHa.

ynogo6neHne mo3ra cynepruraHTCKOMy KOMMbIOTEpY - BcenerHol CTasuT psag,
rny6okux cpunocodpckinx BONPOCOB, HanpuMep, o Lenn BcenenHoi, o
NO3HaBaEMOCTU ee YeNoBeKOM. BO3HUKalOT 1 6onee NpocThie BONPOCH 06 06wWwX
Jou3MKO-TEXHNYECKNX TPeboBaHNaX, KOTOPbIM JOMKHA Obina bl YA0BNETBOPATD
Takasi BCeNneHckas "Undoposas MawnHa", 0 dousnyecknx npuHUMnax, Ha KOTopbIX
OHa Morna 6bl OYHKLUMOHNPOBATL MK HA KOTOPbLIX OHa MOrna 6bl BbITh
nocTpoeHa. 138eCTHbl paboThl Ha 3Ty Temy A.ThtopuHra, P.Menpoysa u ap.
THIOPVHT B OCHOBHOM 1CCNefoBan Co3faHne nporpamM, MoLeMpyHoWmX CNoXHbIe
0ObEKTbI 1 NPOLECCHI, Takne Kak paboTa camoro nporpavMmMcTa, B

3aBUCUMOCTYW OT 0ObeMa MalMHHO NamMaTh 1 Tuna IBM. P.TMeHpoy3

aHaM31pPOoBaN BO3MOXHOCTL CONOCTaBNEHNs PaboThl Ye/0BEYECKOro MO3ra npu
ero TBOPYECKOM, NpPaLMOHaIbHOM XapakTepe 1 paboTbl HEKOEro COoBepPLUIEHHOIO
KOMMbloTepa. B kayecTse npumepa, Ha KOTOPOM XOPOLLO 3aMeTHa pasHuLa B
[eiACTBIM MO3ra 1 KomnbloTepa, P.MeHpoy3 NpuBOAUT U3BECTHYH TeOpeMy O
HenonHoTe efens, YaCcTo MHTepPNPEeTUPYeNyHo B BU4E YTBEPXAEHNA, YTO
MHOXXECTBO CYLECTBYIOWNX MaTEMATUYECKNX UCTUH WMPE MHOXECTBA UCTUH
doopmanbHO JoKa3yeMbix. MO3r cnocobeH npeofoneTh 3TO OrpaHuyeHne
NnocpeACcTBOM MPPaLMOHaIbHOrO TBOPYECKOIO aKTa, B TO BPEMs Kak KOMNbITep
TaKoil BO3MOXHOCTbIO He 06/1afaeT 1 CnocobeH CO3/aBaTh TO/MLKO “NMHENHYH0
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KOMOWHALMIO" N3BECTHbIX 3HaHMA. P.MleHpoy3 CunTaeT, YTo 3TU

06CTOATENLCTBA NOATBEPXKAAIOT Ha/MYMe HEKOero "sceoblero nHepopmaLoHHOro
GaHKa", OTKyJa YeNoBeyecKuii MO3r CnocobeH u3BnekaTs MHGpopmMaLmio, a
KOMNbIOTEP - HET. BONpoC 0 BO3MOXHOI NpupoAe 3TOro "6aHka AaHHbIX" M He
obcyxpaancs. Ho HeTpyaHo BnaeTb doMnocodoCKuii acnekT aTOro Bonpoca,
KOTOPLIi IMEET KOPHU B N3BECTHbIX KOHUENUUAX 0ObEKTUBHOIO naeanm3ma.

PaKTOpPbI BPEMEHM 1 NPOCTPAHCTBA MO OTHOWEHNIO K KOMMbIOTEPHbIM NPOGAEMaM
[0 CUX NOp CneuuanbHO He UccnefoBanncb, XoTHA paboTsl P.lMeHpoysa no
CBOEMY [IyXy Hanbonee Gn3KM Takoil NOCTaHOBKE BONpoca. [1eiCTBUTENLHO,

€ro BblBO/bl YKa3blBAKOT Ha HEMONHOTY CYWECTBYOWNX NpeACTasneHni o
peanbHOM MPE U, KaK CneacTsie, Ha He0OXOAMMOCTbL NepecMoTpa
yrnyénexHus ocHosononararowmx donsniuecknx ngein. Co cMeHoi HayyHoil
napagurmbl NOSIBNSIKOTCA W HOBblE NPeenbl TEXHUYECKMX BO3MOXHOCTEil
KOMNbIOTEPOB.

Kak 0TMeuanocs Bbllie, NPOrpecc B 06nacTi KOMNbIOTEPHON TEXHUKI 0T PaHNYEH
nelicTBeM 3aKOHOB KBAHTOBOIA cpuankn. OHAKO, cama KBaHTOBasi TEOPUS He
SIBNAIETCS NOMHOCTbHIO 3aBEPLUEHHON.

[TponCXoXaeHne 1 rpaquLpbl cnpaseAnMBoCTY NOCTYNATOB KBaHTOBOW COU3NKY
CEerofHs He 6onee SACHbI, YeM BO BpemMeHa Cnopos bopa 1 JiHwTeiHa.
[peofoneHne ee TPYAHOCTEN, Kak nonaratoT, CBSA3aHO C Pa3BUTUEM eAUHON
Teopun nons (ETM), UEHHOCTb KOTOPOW COCTOUT HE TONMbKO B TOM, YTO OHa
HangeT oblee NPOUCXOXKAEHNE YETbIPEX U3BECTHbIX dDOPM dOU3NYECKMX
B3aMMOENCTBUIA, HO U AACT HOBble KAY€CTBEHHO OT/MYHbIE OT HUX COOPMbI.
XapakTepHbli doyHaameHTabHblil MacwTab ETM - nnaHkoBckas gimHa L~1,6 10
cM. COOTBETCTBYHOWAS OLEHKA MOWHOCTM BbIMUCIMTENBHO CPe/bl N0 KpaiHel
mepe M~c/1-*~10" noucTuHe cpaHTacTUuHa. STy BENNUNHY 3aTPYAHUTENBHO
WHTEPNPEeTNPOoBaTb, TaK Kak Ha MacwTabax L TePAT CMbIC/ Camit MOHATUA
BPEMEHM 11 NPOCTPaHCTBa. Mbl 6€3YCNOBHO Aanekn OT TOro, YTOOb NPeAOXNTL
KaKoe-TO KOHKPEeTHOEe TeXHMYeckoe YCTPOMCTBO KOMMbOTEepa, XOTS Obl
OT/a/IeHHO OTBevatolee TakuM MacluTabam. MOXHO nb YTBEPXAATb, YTO 32
ATUMN Lncppamn CKpbIBAETCA KaKoe-TO HOBOE KaueCTBO, MOHATL KOTOPOe
3Haunno 6bl 6onble, YeM NPOCTO YAOBNETBOPUTL HayyHbIl MHTEpec. Ho
pacluMperre npeacTasnexnii 06 OCHOBOMONAratlUMx dousn4eckux Maesix cnocobHo
NOAHATb W MbICIEHHYO NNaHKY BO3MOXHOCTEI KOMNbIOTEPOB.
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/13BECTHO, YTO HECMOTPS Ha GE3YCNOBHLIA YCNEX KBAHTOBOW TEOPWM B
OnuCaHUM CBOWCTB BEWECTBA U OCOOEHHO NOPaXatoWMe CBOEN TOYHOCTbIO
Npe/cKa3aHnst KBapPTOBOW 3NEKTPOANHAMMKM, PSS, BblAAIOWMXCA TEOPETUKOB HE
NpKU3HaBan 1 He NPU3HAeT aKCMOMATUYHOCTb UCXOLHBIX KBAaHTOBbLIX MPUHLMMNOB U
BEPOATHOCTHYO UHTEPNPETaLU0 BONHOBOW CoYHKUMM. A.QIHWTENH nonaran
YpesBbluaiHO FNyGOKUMN uaen PumaHa O CBA3N doN3NKN 1 TEOMETPUN 1 CUnTan,
yTO passnTine OTO (06wWass TEOPUST OTHOCUTENLHOCTH) C €€ TPaAULMOHHBIM
06bLEKTOM - KPUBU3HOW NPOCTPaHCTBA-BPEMEHN - AACT AeTEePMUHUCTNYECKYIO
TPaKTOBKY KBaHTOBbIX NPUHLMNOB U, KPOME TOr0, NO3BOMMT HailTK
reoMeTPUYECKyto OOLHOCTb N3BECTHBIX K TOMY BPEMEHN PaBUTALMOHHOIO 1
3NEeKTPOMarHNTHOr O B3auMOLEeNnCTBHN.

MonbITKM AaTb €UHYI0 FeoMeTPUYECKY0 TPaKTOBKY KBAHTOBOI MEXaHMKE,
rpasuTaluM, INEKTPOMArHETU3NY, a celiuac B 3TOT CNUCOK 106aBNEHbI Clabble
1 CUNbHble SiiePHble B3auMOAeNCTBusI, He npekpauarTcs. C Apyroil CTOPOHb!
M3BECTHA NONbITKA [)K.Ynepa npuaaTh Camoii reomeTpum, MeTpPIYecKum
XapaKTepuCTHKaM NPOCTPaHCTBA-BPEMEHN KBAHTOBbIE CBOWCTBA.

CornacHo KBaHTOBOW reoMeTPOAMHAMMKE. efuHas Teopns AOMKHA BKIKOYaTh B
cebst Tpu cpyHAaMeHTaNbHble KOHCTaHTbI: KOHCTaHTY [N3HKa h, KOHCTaHTY
Knaccuyeckoi anekTpoauHammkn C 1 KOHCTaHTY Knaccuieckoii rpasutaumm G.
ITW KOHCTaHTLI, KaK y)Xe OTMeyanoch, Ja0T eANHCTBEHHYI0 KOMOUHALMIO C
PasMepPHOCTbIO A/MHBI - MNaHKOBCKYtO amHy L = 1,610 cM. B KBaHTOBOIA
anekTpoanHamke (KOL) BennunHbl 3NeKTPOMarHUTHbIX NONEN UCTbITLIBAIOT T.H.
BaKyyMHble CpayKTyauuu, n Tem 60ofblue, Yem MeHbLUe 3/1EMEHT NPOCTPAaHCTBa.
OHN CTAHOBATCA IKCNEPUMEHTAILHO OLYTUMbI Ha PaccTOAHMAX ~10-"" cum
(Hanpuvep, casur N1am6a). [K.Yunep nonaran, YTo Ha ele MeHbLMX
PacCTOSHNAX [LOMKHbI NOSABUTLCA COAYKTYaUun METPUYECKNX CBOICTB
NPOCTPAaHCTBAa-BPENMEHN, KOTOPbIE Ha PACCTOAHUAX -L NpUBEAYT K HapYWEHMIO
OJJHOCBA3HOCTY NPOCTPAHCTBA, T.€. K U3MEHEHUIO NOKa/IbHOI TONONOriK
NPOCTPaHCTBA 1 K NOSBNEHMIO B MaclTabe L neHoo6pa3Hoil CTPYKTYpbI
du3myeckoro Bakyyma, rae NnoHATUA BPEMEHM 1 NPOCTPaHCTBa BOOOLEe
CTaHOBATCA HEONpPeaeNeHHbIMA.

[K.Yunep o6palaeT BHIMAHUE HA CBA3b NOKANbHON TOMONOMMN NPOCTPAHCTBA C
TaKuMM CBOICTBaMI MUKPOOGLEKTOB Kak 3apsi U cniH. CylecTBEHHO, YTO No
[K.Yunepy CBOICTBO YaCTHLbl UIMETb CMIMH MOXET MHTEPNPETUPOBATHLCS He
TONbKO KakK CBOICTBO CamOii YaCTHLbl, HO U Kak CBONCTBO reoMeTpun
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NPOCTPaHCTBA UMETb ABY3HAUHYIO TOMONOMNI0, CBA3AHHYIO C KPYYeHuen
penepHoil CTPYKTYPbI NPOCTPaHCTBa. MaTemaTnyeckuii annapaT KBaHTOBOIA
reoneTPOAMHaMMKY NOKa AeTalbHo He pa3paboTaH, OHa HOCUT cKopee
KOHLENTYaNbHbI XapakTep, HO He XapakTep nocneaoBaTeNnsHoN dousnyecKoil
Teopun. OHaKo BONPOC, NOCTABNEHHbI €t0: "SABNSIETCS NN SKCNEPUMEHTabHAs
yacTNLA BO3OYX/AEHHbIM COCTOSHUEM reoMeTPUM NPOCTPAHCTBA?", a Takke
reoneTpuieckas MHTepnpPeTauns CBA3M CrHA C KPYYEHUEM CTPYKTYPbI
NPOCTPaHCTBA HAXOAATCS B pycne uaeit PumaHa n SHWTENHa O CBA3N dOM3NKM

C reoMeTpueit n KPUBM3HOIM NPOCTPAHCTBA. Mexay Tem Ha BO3MOXHYH CBA3b
HEKOTOPbIX CPU3NYECKNX BENMYMH C APYroil reoMeTpuyeckor abecTpakumen -
KpYy4YeH1em NpoCTpaHCTBa - 0bpaTun BHUMaHe 3.KapTaH ele B 1922 r. Ero
uaen nonyuunn passuTue, 1 B HACTOSLEE BPEMS CYWeECTBYET CNeKTP Teopwmil,
npeAackasbisarowmx dousnyeckne adodoekTsl, NonyunBlLMe Ha3saHne 3dodoekToB
TOPCUOHHOrO NONst. ICTOYHMKOM TOPCUOHHOIO NONSA, COMNAcHO 3TUM
NPeACTAaBNEHNSIM, CNYXAT BPAWEHNUA CUCTEM YaCTWUL Un UX COOCTBEHHbIE
YINIOBblE MOMEHTbI - CMkHbI. [TPOBEPKa 3TUX TEOPUIA 3aTPYAHEHA U3-3a
HeonpeeneHHOCTI KOHCTaHTbl CMIMH-TOPCUOHHOIO B3aUMOLENCTBUA 419 Teopui
C pacnpoCTPaHSIOWMMCA KPYYEHNEM, a TaKxKe 1 BO3MOXHOI HENOMHOTOIA camnx
Teopwuil

B pawvkax ofiHOI 13 Takux Teopuii - Teopun Pusnyeckoro Bakyyma,
06O0ralleHHOIi BBEJEHNEM JONONHUTENbHbLIX WECTM YINOBbIX KOOPAMHAT,
ONUCbHIBAIOLMX OPUEHTALMIO TOUYKM YETHIPEXMEPHOIO NPOCTPAHCTBAa-BPEMEHH,
yaaeTcs, No-BuauMONY, NPUGAN3NTLCS K NOCTPOEHNKD eAUHON
reoMeTPU30BaHHOM CPU3NIECKON KapTIHLI Mpa. CornacHo aTol Teopuy,
MaTepuanbHble YaCTULbl, KaK 11 BCE N3BECTHbIE BIAbl B3aMMOAEACTBIN MEXAY
HUMI - NONSI, CYyTb OCOGEHHbIE, (B CNyyae YacTUL OTHOCUTENBHO YCTONRUMBLIE)
MCKaxkeHnsi Pusnueckoro Bakyyma uan UCKPUBNEHUST N CKPYTKM
NPOCTPaHCTBa-BpemMeH. BOnHOBbIE CPYHKLNM KBAHTOBOI MEXAHUKM -
MaTepuanbHble Nons - Takke NPeAcTaBNAT 0COObIe KPYYEHNSI NPOCTPAHCTBA.

TeopeTuyeckne KoHuenuun passusatoTca [.U.1L1noskIM Ha OCHOBE aHanu3a
BaKYYMHbIX YPaBHEHUA MHIWTEHa. Takium 06pa3oM, TEOPUS JOMKHA
NPOAYUMPOBaTh XapakTepHble dousnyeckne MacwTabel, onpegensieMsie "nonHbim
HabopoM" doyHAaMeHTabHbIX KOHCTaHT h, C, G. TO, YTO B 3Ty TPOWKY BXOAUT
CKOPOCTb CBETA, HE O3HAYaeT, YTO OHa NPeACTaBNSEeT B TEOPUM
MaKCUMa/bHy0 CKOPOCTb Nepefayn CUrHanoB. ITa CKOPOCTb SABNAETCS
€CTEeCTBEHHbIM MaClUTaboM U3MEPEHNS CKOPOCTEN 31EeKTPOMArHUTHbIX BO/H B
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3BKNMA0BOI reoMeTpun. ECTb OCHOBaHUSA nonaraTh, YTO CKOPOCTb
pacnpoCTpaHeHnss TOPCUOHHLIX BOMH HA MHOTO NOpPsAAKoB npesbilaeT C. 3TO
cneflyeT, B YaCTHOCTH, U3 IKCNEepPUMEHTOB akaaemka M.M./laBpeHTLesa.
MO3TOMy B TEOPUN TOPCUOHHBIX NONEil MOryT NOSIBUTLCS "HOBbIE
doyHaMeHTa/bHble MaclTabbl" AMHbI 1 BPEMEHN.

[TOMMMO TpPaANLMOHHBIX CNOCOBO0B BBEAEHNA TOPCUOHHBLIX noneil (nonei
KPYy4Y€Hus1), OHW MOTYT OblTb BBEAEHbI DEHOMEHONOMNYECKN Yepes CNMHOBO
NoNsAPN30BaHHbIe COCTOSAHNS DU3NYecKoro Bakyyma. dPu3MYECKUil Bakyym
NpeACTaBNAeTCA Kak COBOKYMHOCTb 3/1EMEHTOB - "dOUTOHOB", KOTOpPLIE MOTYT
HaXOA4NTbCA B COCTOAHUAX C Pa3HOil nonspusaumein. PUTOHbI UMEIOT MO MEHbLEN
Mepe Apa MeTacTabunbHbIX COCTOAHMA: 3" S T. €. MOryT paccMaTpuBaThCS
KaK [BOWYHbIE 3NeMEHTHI. [peanonaraeTcs, YTO COUTOHbI UMEKOT NapaMeTpsl
nopsaAKa NnaHKOBCKUX: BpeMs nepekntouernsa 10°c, pasvep 10-" cw.

VHTepnpeTaunsi TOPCUOHHBIX NONE Kak MeTacTabulbHbIX COCTOSHUIA CIMHOBO
nonsipu3osaHHoro Mdusnyeckoro Bakyyma no3sonseT copopmyimpoBaTh NOAXOS, K
CO3/aHNK0 KBAHTOBbLIX TOPCHUOHHBIX BblYNCMTENbHBIX MawkH (TBM). Co3gane TBM
Ha 3NeMeHTHOI 6a3e C napameTpamn NopsLKa NNaHKOBCKUX NPEACTaBNANo Obl
co60il Hensmepumo 6onblee, Yem NPOPLIB B 061acTb IBM HOBOrO NOKONEHUI.
Mpy BCeil PaHTaCTUYHOCTYM TaKoro NPoeKTa Teopus JONyckaeT BO3MOXHOCTb
ero peanmsayum, XoTS, OYEBUAHO, 418 3TOro NOTPebyeTcA 3HauMTeNbHOe
yCcune B PasBuTUM "TOPCHOHHON TeXHoNorum".

MaTepuanbHol cpefoil, U3 KOTOPOI ByAeT KOHCTpyupoBaThCst TBM. sBuTCS
dusmnyeckuit Bakyym. Befp ecnn cospemeHHble IBM sBnstoTcA
NonynpPOBOAHMKOBLIMK, TO 06CYX/aemble TOYHEE BCEro Obin0 Obl HA3BATb
nonesbiMu. Mpu 3TOM ABe Npo6iemsl ByayT OCHOBONOMararwumi. Bonepsbix, 3TO
npo6sema crneuyatbHOro CTPYKTYPUPOBaHNA HEKOTOPOro 06bema NPOCTPaHCTBA
B COOTBETCTBIM C NpuHLUMNamm nocTpoerus TBM. Bo-BTopbiX, 3TO npobnema
pa3paboTKn CPeACTB Auanora onepaTopa ¢ Takon BbIYUCIUTENLHON CTPYKTYPOI
(nonesoit TBM). MocneaHsisi npobnema UMeeT HeNOCPEACTBEHHYIO CBSI3b C
6uodon3nyeckumm cnefCTeUAMA TOPCUOHHON KOHLENUuM,

llccnenoBaHusl NnocneaHnX AecATUNeTUi NoKasanm, YTO CYWEeCTBYOT COEHOMEHS
HETEMNNOBOro 6GUONOrNYECcKOro AeACTBIUS ANEKTPOMArHUTHLIX noneit. B To xe
BPEMSI MeXaHn3mbl Takoro [eiicTsns He BNonHe sicHbl. Mpeanonaranm, B
YaCTHOCTM, YTO AESTENLHOCTb GUONOrMYECKIX OOBLEKTOB HEGE3PA3NNUHA K
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COCTOSIHUIO CMUHOBBIX CTENeHell cBo60/bl MONEKYN, BXOASUMX B COCTaB KNETOK.
MOCKONbKY TOPCUOHHbIE NONS FTEHETUYECKM CBA3AHbI CO CMIMHOBLIMA CTENEHAMN
CBOOO/Ibl, TO BO3HMKAET BO3MOXHbIA MEXAHU3M BUONOrMYECKOro AeiicTBus
TOPCIOHHBIX NONeN, ONoCcPEeA0BaHHbIA CMHaMA MONEKyN. ECAn B KauecTse
KNeTOK BbICTYNatoT KNeTK) MO3ra C 0COGEHHO TOHKON! OpraHu3aumeil -
HEPOHbI, TO ECTECTBEHHO NPEANONOX!Tb, YTO TOPCHUOHHbIE NONs ByayT
MHAYUNPOBATb HEKMe 06pa3bl CO3HaHWSI. ECm, B CBOKO ouepep,

BUOXMMAYECKNE NPOLIECChI CO3HAHUSI NPUBOAAT K BO3HUKHOBEHUIO ONPEAENeHHbIX,
CBOMCTBEHHbIX MIMEHHO 3TUM KOHKPETHbIM aKTam CO3HaHUs1 yNopsii0UYEHHbIX
CNUHOBLIX CTPYKTYP, TO HE UCKNOUYEHa CUTYaLWst, KOora 06pa3am CO3HaHNs
OyayT B3aUMHO OAHO3HAYHO COOTBETCTBOBATH XapaKTepHble TOPCUOHHbIE
M3nyyeHnsi. B pamkax u3noXeHHbIX NpeAcTaBNeHUA BOMOXHO, YTO Npu
BO3/E/CTBUN BHEWHIX TOPCUOHHBIX NONENi B MO3re, B ero KneTkax
CchOPMMPYIOTCS CNMHOBbIE CTPYKTYPbI, KOTOPbIE BbI3OBYT B CO3HAHIM
COOTBETCTBYtOlME 06Pa3bl 1 OLYLIEHNS.

B 3TOM Cnyyae MOXHO COOTHECT) CO3HAHMID Ero MaTepuaibHblil HOCUTENb B
BUE TOPCUOHHBIX noneit. Toraa, Bo3spalasic K npobnene paboThl onepaTopa
C TOPCUOHHOM BbIYUCNMTENBHOI MAWWHOW, pean30BaHHON Ha PU3NYEeCKOM
Bakyyme, MOXHO NpPeAnonoXunTb, YTO CO3HaHME OnepaTopa, NPOABNSIoLEeecs
yepes TOPCHOHHbIE NONS, AaCT BO3MOXHOCTbL NPAMOro A4OCTYna onepaTtopa K
npoueccopy TBM 6e3 TpaHCnsauuoHHoi nepudpepun. OnepaTop CMOXET H3 OCHOBE
"NpoKona" Bakyyma COGCTBEHHbIM CO3HAHMEM BCTPONTLCS B Takyto T6M 6e3
BCSIKUX NPOMEXYTOUHbIX YCTPONCTB, pean30BaB TOPCUOHHbIA KaHan 06MeHa
nHdoopmaupeit. Mpu Takom noaxoae MHAMBKAYanbHOe Co3Havne 1 TBM
(TOPCHOHHBIX BbIYUCIUTENbHBIX MaWwnH) Ha Pusnyeckom Bakyyme 6yayT paboTaTh
Kak efHoe Lenoe.

CfenaHHble BbIBOAbI NO3BONSAOT NPEANONOXNTb, YTO UHANBUAYAbHOE CO3HAHUE
Kak CPYHKUMOHaNbHas CTPYKTYpa BKIOYaeT B Ce6S He TOMbKO COOCTBEHHO
MO3T, HC U CTPYKTYPUPOBaHHbIA 5 BUAE TCPCUOHHCH BbIMMCIUTENBHON MALLMHBI
du3nyeckuit Bakyym B NpOCTPaHCTBE OKONO MO3ra-T.e. ABNsieTCA
CBOe006pasHbIM "GUOKOMNLIOTEPOM",

V13n0XeHHble naen MoryT AaTb HENPOTUBOPEUMBYIO CPU3NYECKYHD OCHOBY A/t
06bsACHEHNST (PEHOMEHA NEPLENTHBHON nepedayn tHdoopmaLm.

BTopas npobnema, KOTOpas BbITEKAET 13 Hallero PacCMOTPEHNS, CBA3aHa C
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3K30TN4Yeckoil uaeeil BecenenHoil kak Cynep-9BM wnm AbcontoTa. Ecm He
yrayenaTbCA B UCTOPUIO 3TOI MAeu, BOCXOAsWEN, BEPOATHO, K APEBHUM
BENYECKUM TEKCTam W UNEBLIEI pa3BuTHe B paboTax npeAcTasuTenel
06bEKTVBHOIO Maeanm3ma, TO Ha YPOBHE COBPEMEHHOI HayKn HEOOXO0AMMO
yKa3aTb Ha yxe ynomnHaswytocsa nybnukauuio C.Jlema, 1 6onee nosgnue

paboTbl. B paMkax TpaAuUMOHHbIX NPeACcTaBneHuii paccmaTpusaTb BeeneHyto
KaK HeYTO LeNoCTHOe W B3aMMOCBA3aHHOE, BEPOSITHO, He UMEeNo Obl CMbiCH,
€C/ Y4eCTb, YTO, C TOUKM 3PEHNA OBLENPUHATLIX TEOPUI, BPENS
B3aVMOZENCTBUS MEX Y NPOTUBONONOXHO PACNONOXEHHbIMY YaCTSAMY BcenenHoi
couamepumo ¢ ee Bo3pacTom. OfHaKO, B paMkax KOHLEMNUWii TOPCUOHHOTO

nons, LOMyCKatoWmX CBEPXCBETOBY CKOPOCTb, CTAHOBUTCS BO3MOXKHbIM
paccMOTpeHne BcenerHol Kak LeNoCTHON CUCTEMbI, a Aen NoNeBbIX
(TopcuoHHbIX) TBM no3Bonsit0T 06CyX4aTh NOAXOA K npobneme BcenenHoil kak
Cynep-BM. Ecnv npuHATL NPeAnonoXeHne 0 TOPCUOHHOI ocHose aToi Cynep-BM
W BCMOMHUTb U3NIOXKEHHYO Bbllle KOHLENLMI0 TOPCUOHHON NPUPOALI CO3HaHNS, TO
CTaHOBUTCS OYEBNAHBIM, YTO CO3HaHWE Kak aTpubyT peanbHOCTH OKa3blBaeTCA
yacTbto Cynep-TBM (BceneHHoit), BCTPOEHHOI B Hee Hanbonee eCTeCTBEHHbIM
06pa3om B cuny 0BWHOCTH doU3NYECKNX NMPUHLMNOB.

CdpopmynnpoBaHHble NOAXOAbI NPEACTaBAAT COBO0I naen, BbicKasaHHbIe MLb B
camoii obueit doopme. ViccneoBaHnst B 3TUX HaNpPasneHUsIX, OAHaKo,
NPeACTaBnATCA AOCTAaTOYHO NEPCNEKTUBHLIMK BCNEACTBUE HAKOMNEHMS]
3KCNEPUMEHTaNbHbIX CBUAETENCTB PEaNbHOCTU TOPCUOHHBIX NONEN U UX
NPaKTNYECKOrO NPUMEHEHNSI.

Mockosckuii A. B., Mup3anuc . B.
COSHAHVE 1 dUSNYECKIN MUP
BeepeHxue

ECnv He ObITb C/MWIKOM TOYHBIM, MOXHO CKa3aTb, YTO NPOo6nembl "Co3HaHne u
dousnyeckas peanbHOCTb" B COBPEMEHHOI HayKe Kak Obl U He cylWecTsyeT. He
CylLecTByeT NOTOMY, YTO €CTECTBO3HaH/E C CaMOoro Kayana CTPEMUIOCh K
CO3/aHni0 0ObEKTUBHOM KaPTHHLI MMPA. TO €CTb K TakoW ero Mofesn, KoTopas
MO BO3MOXHOCTU 6blna Gbl MHBAPUAHTHA K NHOOOIA NOKaNbHOM, "NNYHOIR",
MPUBSI3aHHON K KaKoMy-TO onpefeneHHoMy HabnogaTenbHOMy NyHKTY, TOuke
3peHns. TeHaeHUua n3baBuTbeCA OT BCEro CyObeKTUBHOIO, "YenoBeYeCcKoro -
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C/MLKOM YENOBEYECKOro", YpesBblyaiiHO BaXHa, OHa 3a/0XKeHa B CaMoM, Tak
cKasaTb, FeHOTUNEe eBPONENCKON HayKu.

MocnegosaTenbHOe NPOBEAEHNE 3TOI MHAM NOTPEBOBANO MUraHTCKNX
MHTENNeKTYyaNbHbIX YCUINA, HO B KOHEYHOM CYETE NPUHECNO MHOTOYUCNEHHbIE W
BrieyaTnawowme nnogpl. HeyansuTensHo NO3TOMY, YTO BCE, YTO MOXET ObITb
Tenepb UCTO/NKOBAHO KaK NOMbITKA BEPHYTLCA K TEMaM, HaBCcera, ka3anoch

Obl, OCTaBNEHHbIM B HENPO/a3HbIX AEeOPSX Pa3HOro Poja apxauyeckux,
[OHAYYHbIX, "OKKYNbTHbIX" NOCTPOEHNI, BbI3bIBAET OCTPYH PEaKUNo OTTOPXKEHNS
M 3a4aCTYHO OLEHNBAETCA KaK HECOMHEHHbII NPU3HAK COLMaNbHOrO,

KyNbTYPHOr 0, Hay4yHoro v T.4. W T.N. - AeKaJaHca.

Mexy TeMm BO3MOXHas! CBSI3b CO3HaHUSA 1 MaTepun 06CyXaaeTca ceiiac
[I0BO/IbHO aKTWBHO, U Mbl BbIAENAM f1BA HANOGONEE BaXHbIX acnekTa 3TOl TeMbl.

Mpobnema peaykuum

Mepsblit U3 HIX CBSI3aH C NPOGNEMO TaK Ha3biBAEMON PEyKLMN BONHOBOIA
cYHKUMN B KBAHTOBOIH MEXAHUKE. DTOT OUYEHb CTapblii BONPOC, KOTOPbIA CTOS
0COGEHHO OCTPO B NPOLECCE CTAHOBNEHNSI TEOPUM, NPOAOMKAET NPUBNEKATh
BHUMAHWE CPU3NKOB 1 B HACTOSILIEE BPEMS.

[TPUHATO CUMTaTb, YTO IBOMIOLNS KBAHTOBOW CUCTEMbI, ONUCHIBaEMAS
ypasHeHnem lWpeauHrepa, UMeeT BNOMHE AeTEePMUHNPOBaHHLI XapakTep. Ho B
MOMEHT U3MEepeHUst, Npu Nnepexoie CUCTEMbl B OAHO U3 KOHEYHbIX COCTOSHMIA,
HEBO3MOXHO yKa3aTb 3apaHee, Kakoi Bbibop byaeT caenad. bonee Toro,
CUYNTaETCA, YTO NMPUYNHBI, BIMSAIOWME HA UCXOL, 3TOr0 COOLITUSA, HE TONbKO
HEeN3BECTHbI, HO NONPOCTY OTCYTCTBYIOT (KBAHTOBbI UHAETEPMUHN3M). VHbIMM
CNoBamu1, B TaKOW MOMEHT COCTOSIHUE MUPA HA MTHOBEHWE Kak Obl nepecTaeT
NOAYMHATLCS 3aKOHam NPUPO/bI, B HENPEPbIBHOM LEenu NPUYKH 1 CnecTBuiA
BO3HMKAET HeyCTpPaHumblii pa3pbis. C camoro Havana 6bi10 ACHO, YTO 3Ta, Ha
nepsbli B3rnsag, NokanbHasi Npo6aema ecTb OCHOBAaTENbHas Opellb B cammx
KOHUENTYyanbHbIX OCHOBaX He TO/MbKO CPU3NKN, HO U BCETO eCTECTBO3HaHNS.
MO3TOMYy Ha NPOTSKEHUM AECATKOB NIET OHA CNYXNUT NPEAMETOM OXXUBNEHHbIX
AUCKYCCHIA,

MPWHUMN CynepnosunuuA 1 BUPTYanbHbli MU
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B kBaHTOBOW Cpu3nkKe JeiCTBYET NPUHLMN CynepnosnLm, COracHo KOTOPOMY,
€C/I CUCTEMA MOXXET HAXOANTHLCS B COCTOSHUAX, ONUCHIBAEMbIX CPYHKUMAMM 7,
fA,..\,..., TO OHa MOXET HaxOAUTLCA U B COCTOSHUN. COOTBETCTBYHOLEM
NMHEHO KOMOMHALMIA 3TUX CPYHKUWIA. MOCKONbKY KO3GOADULMEHTbI B KOMOMHALK
CYTb KOMNJEKCHbIE YiCNa, [aHHAA KOMMO3WULMSA HEe eCTb YNCTO MeXaHYeckas
CMecCb, a pe3yNnbTaT 0c060ro pofa HTepdpepeHLun NoTEHUMaNbHbIX
BO3MOXHOCTE.

HarnsagHoi nnnrocTpauneit CBoicTBa MHTeppepeHLMN NOTEHUMANBHOTO CRYXUT
XPECTOMaTUHbIA NpUMEP MHTEePdIEPEHUMN YacTuL, Hanpuvep, POTOHOB, Ha
aKpaHe C ABymsi wensmu. Pacnpeaenexine 0TCYeTOB TakoBO, Kak eciit Obl
NoBEJEHNEN KOXAOro cpOTOHa ynpasnsna BONMHa, B3auMOAECTBYOWasA cama ¢
co60il N0 3aKOHaM BOMHOBOW ONTUKK. B Takom B3auMoAenCcTBIN Yy4acTBYIOT
anbTepHaTVBHbIE, UCKNOUatoWMe APYr Apyra BO3MOXHOCTY ("CPOTOH MOXET
neTeTb TOMLKO Yepes ofHy wenb"). CneflyeT OTMETUTb, YTO CBOWCTBO
KBaHTOBOW Cynepnosuumin TMWEHO HarnsaAHOCTM, NOCKOMbKY 34eCh

CKNafblBalOTCA He BEPOATHOCTH, a BOHOBbIE COYHKUMM, - NpUMep € Audopakumen
J0OTOHOB /Mlllb OANH U3 HEMHOTUX, KOTOPBIA MOXHO XOTb Kak-TO M306Pa3nTh,

Takum 06pa3om, ecim ByksaibHO CNefoBaTh CTPYKTYPE KBaHTOBOr0O
doopmanuama, TO BECb MUP KaK Obl pacnafaeTcs Ha fga. [lepBsblil - CBOEro

pofa KBaHTOBOE 3a3epKaibe, rae OLHOBPEMEHHO CYWeECTBYIOT U NO
CBOEO06pa3HbIM 3aKOHaM B3auMOLENCTBYIOT NOTEHUMaNbHO BO3MOXHbIE COCTOSAHNS
BcenenHoit. IBONOLMS 3TOr0 MMpPa ONUCLIBAETCSA, HaNpPUMEP, YPaBHEHNEM
lpepuHrepa, Tak YTO MOXHO rOBOPUTL O HENPEPLIBHOM NOTOKE
MHTepdoepupyoWNX NOTEHUMAbHBIX BOSMOXHOCTEN, "BUPTYanbHbIX NyTei",
"TeHeil", "06/1aKOB BEPOATHOCTU" U T.4. U T.M. - HABOP MeTadoop MOXHO
NPOLOMKUTb, HO TNaBHOE 37eChb B NapafoKCaIbHOM, HEBO3MOXHOM B
K1accuyeckom Mupe B3auMMOAeiCcTBIM TOro, Yero Kak bl 1 HeT. BTOpOil nnaH

- 3TO peasbHblil, MAKPOCKONMYECKMIA MUP, NPOCTPAHCTBO AENCTBATE/MbHbIX
COObLITHIA, B KOTOPOM HET MECTA HEONPEAENEHHOCTH, [ABYCMbICIEHHOCTH, a eC/u
3TO 1 BO3MOXHO, TO /Mlb Gnarofaps Hawemy HEe3HaHUI0 TOro, YTO NPOUCXOANT

Ha camom Jene.

Mbl BUZMM, YTO BUPTY&TbHbIA MUP Pa3UTENbHO OTIMYAEeTCH OT PEeabHOrO.
Mpexae BCEro OH HensmepuMo molHee, 6orave. Tak, ecnu
NocnefoBaTeNbHOCTb PeaibHbIX COBbITHIA yNOAOOUTL Cene Ha My3blKa/lbHOM
MHCTPYMEHTE, TO KBAHTOBLIA aHanor nogo6eH cumdooHUM, NapTUTYPa KOTOPOI
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COZIEPXUT BECUNCNIEHHOE MHOXECTBO MENO/MIA.

[e e NpOoXoaNT rpaHuua Mexay AByMst Mupamn? UYTo npespawaeT
NOTEeHUanbHoe B peanbHoe? ECTb M Takce NpeBpalleHne HeKnii dousnyeckui
NpoLecc, KOTOPLIi CyWeCcTByrwas TeOPNs NOKa He B COCTOSHAM ONncaTh?
3a€ech Lenblii Kpyr BONPOCOB, FPYNNMPYHOWMACA BOKPYT Npo6nembl peayKumn
BOMHOBOIA GOYHKLMK. MOAaBNSOWEE YUCNO TEOPETUKOB CUMTAET, YTO rpaHnLa
MEXAY BUPTYabHbIM 1 PeabHbIM AOMKHA NPOBOANTLCS 13 MACLTabHbIX
coobpaxeHuil. Fpybo roBops, KnacCu4eckuii Mup - 3To Mup 6onbLMX
MaKpOCKOMMYECKUX TeN, AN KOTOPbIX KBAHTOBbIE 3GDCPEKTHI HECYWECTBEHHDI, @
Nepexo U3 NoTEHUMaNbHOrO B peabHoe NPOUCXOAUT, Hanpuvep, npm
B3aUMO/ENCTBIM MUKPOYACTMLbI C NPUOGOPOM.

Moaxon BurHepa

Mexay Tem pag TeopeTykos, Takue, kak KO.Buriep, ['ScnaHba u gp.,
CYNTAIOT 3Ty TOYKY 3PEHUA HEeOCTAaTOUYHO NOCNEA0BATENbHOI 1, C TOUKM
3PEHNA KBAHTOBOW MAE0NOMM, BHYyTPEHHE NPOTUBOPEUNBOM. MO X MHEHUIO,
NOTMYECKN 3aBEPLEHHAA CUCTeMa B3rNA40B TPebyeT CunTaTh, YTO U
MaKpOCKONUYeCKuii Nnpnéop nocne B3aMOAEACTBIUSA C KBAHTOBbLIM OOLEKTOM
TaKXKe AOMKEH OblTb ONUCaH Cynepnosnumein HeCOBMECTUMBbIX COCTOSIHUI (CHOXET,
onecTsile obbirpaHHblii 3.lpeanHrepom B ero 3HaMeHuToM "napagokce KoTa").
OKoHyaTeNbHOoe "CX/oMNbIBaHe" BONHOBOTO NakeTa NPOUCXOANT TO/LKO B
CO3HaHuN HabntogaTensi. Tonbko CO3HaHWe 06naJaeT YHUKaNbHbIM CBONCTBOM -
CO3HaBaTb camoe ceb4. IMeHHO CNOCOOHOCTb K MHTPOCNEKLMN 1 CYXUT
CTapTOBbIM MEXAHN3MOM NSt NEPEeX0Aa BCEN CUCTEMb
MUKPOOOBLEKT-NPUOOP-CO3HaHNE B ONpeaeneHHoe COCTOsHIE.

AHaNOrMYHO TOMY, KaK 3KpaH JaeT BO3MOXHOCTb (DOTOHaM 13 CBETOBOIO
NOTOKa NPUobpecTy onpeseneHHoe MecTo B NPOCTPaHCTBe (KOTOPOro OHM A0
B3aMMOLENCTBUS C HUM NPOCTO He UMenn), Co3HaHne HabnraaTens
OCTaHaBMMBaeT BUPTYa/bHbI NOTOK, BHE3AMHO 3aMOpaxuBaeT ero.

C 3TOil TOYKN 3PEHNSA "NPUHLMN PeanbHOCTH" COAEPXUTCA He B cpnsnyeckom
MMpPeE, a B NNOCKOCTMW CO3HaHUA. JIHUA Aemapkauun Mexay noTeHuuanbHbIM 1
peanbHbiM NPOXOAUT HE NO MACWTabHOI (MUKPO-MakpO) OCH, a Mexay
donsnueckum (adpemepHbIM!) 1, Tak CKa3aTb, NCUXUYECKUM, CO3HATENbHBIM
(peanbHbim!). dunocodpckan nosvunst NPAMO NPOTUBONONOXHASA, KaK Mbl BUAUM,
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TOM, C KOTOPOI CTapTOBaNa EBPONENCKas Hayka.
Mup 3BepeTTa

He MeHee pafukanbHbIi NOAXO0[ Pa3BMBaeTCSA B KOHUENUMN IsepeTTa. [0 cux
Nop eCTEeCTBEHHbIM, Kak Obl CaMo COO0IH pasyMeroWMMCA CBOICTBOM BceneHHoil
npeanonaranach ee eAMHCTBEHHOCTb, YHUKaIbHOCTb - HUKOMY U3 COU3NKOB He
NPUX0AMNa MbICb YCOMHUTLCS B 3TOM. MeXay Tem, UCXOA4A U3 BechMa

rny6oKMX COOBpaxXeHuii, IBePEeTT NPUWEN K BbIBOAY, YTO HEKOTOPLIE NPOGNEMDI
TeopeTnyeckorn consnki nonyyaloT HEOXNAAHHOE pelleHne, ecnn NPeanonoXnTb,
YTO Hal MAP HE YHUKANEH, HC CYWeCTByeT B 6ECUNCNIEHHOM MHOXECTBe
PaBHONPaBHbIX KOMuiA. Mbl HabntogaeM uwb OfHY U3 HUX. PONb CO3HaHMA B

Takom Mupe - kapanHanbHa. OHO BbIGUPaeT OANH CLEeHapuii MMpa U3 COoHMa
BO3MOXHbIX. Brarofapsi Takomy NoAxoAy NOSBNAETCS, B YaCTHOCTH,
OpUrMHaNbHBIA CNOCOO YCTPaHEHNS! KBaHTOBOIO NHAETepMuHM3Ma. CornacHo
JBEPETTY, B KXKA0M KBAHTOBOM NEpPeXoie peamsyoTcs cpasy Bce
BO3MOXHOCTY - MMP PacllennseTcs Ha CTONMbKO KOMWA, CKO/bKO BapuaHTOB

eCTb Y [JaHHOr0 KBAHTOBOIO nepexofa. Konum naeHTuuHbl (3a NCKNoYEHNeN
OfHOIN fieTanm), CyWeCTBYT CaMOCTOATE/bHO M BO BCEX OTHOLEHNAX
paBHOLEHHbI. BO3HMKAET BONPOC: NOYEMy Xe Mbl He BUAMM paclyenneHns mupa -
Beb HaONOLAETCH TONMbKO OJHA KOMNUS 3 MHOTUX.

OTBeT TakKOoB: CO3HaHNe HabnaTens Kaxzapli pa3 okasbiBaeTCA B O4HOM 13
BO3MOXHbIX BETBEN. DBEPETT NPEN0XIT OCTPOYMHYO aHaoruo: HabnogaTens,
HAXOJAWMIACA B 3aKPbITOI KatoTe PaBHOMEPHO ABKYWErocs CyfHa, He 3avevaeT
ero fgmkenns. CornacHo npuHLMNY OTHOCUTENLHOCTM C PaBHbIMA OCHOBaHUSIMM
MOXHO FOBOPUTb Kak TO, YTO KOpab/b paBHOMEPHO NpubnnxaeTcs K 6epery,
TaK 1 YTO Geper ApMmKeTCS K Kopabnto.

MOA06HO 3TOMY C PaBHbIM OCHOBAHMEM "TO, YTO NPOUCXOANT" MOXHO
TPaKTOBAaTb W KaK ABWKEHNE COOLITUIAHOrO PsAa MUMO HEMOABUKHOIO CO3HaHUSA,
M Kak nepexof CO3HaHUs C OfHOIA BETBI MPa Ha APYrY!HO.

CneflyeT OTMETUTb XapakTEepPHY0 OCOOEHHOCTb 3BEPETTOBOM KapTHHbI MUPA: B
Heil TakxKe NoSBNAETCA U CNYXNT CYWeCTBEHHO HEOOXOAUMbIM 3NEMEHTOM BCEil

KOHCTPYKLMNA CTOMb HEOObIYHbIA Anst CPnU3NYECKOn Teopun 0OBLEKT Kak CO3HaHue.

HY)KHO, KOHEYHO, UNETb B BUAY, YTO NPW BCEil CBOEN Kaxylleiics
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9KCTPaBaraHTHOCTY UAESA, YTO CO3HaHNE y4acTBYyeT B PeayKuu1 BONHOBOI
doyHKLMK, HE eCTb HEYTO CnyyaiHoe. TNosBneHre 3TOoil naen o06yCnoBNEHO
BECbMa W BeCbMa rnybokumu npuunHami. Peyb 34eck BOBCE He WAEeT O
HenocpeaCcTBEHHOM AaBNEHNN KaKIX-TO HEOOBACHEHHBIX KCNEPUMEHTa/TbHLIX
(0aKkTOB, HO CKOpEee O BHYTPEHHEN NIOr1Ke KBaHTOBOW TEOpUH, B KOHTEKCTE
KOTOpPOil No3uuusa Burdepa (1 IsepeTTa) He TONMbKO He BbIrNSAAUT abcypaHOi,
HO eCTb BCEro /b JOCTAaTOYHO NOCNEL0BATENLHOE ee passuTie. 1 Bce xe
YenoBeky, Aanekomy oT doyHAaMeHTabHbIX NPOGNEM KBaHTOBOW MEXAHUKM, 3Ta
TemaThka MOXXEeT NOKa3aTbCs HECKO/bKO CX0MaCTUYECKONH, OTOPBAHHOM OT
[EeACTBUTENbHBIX NPOGEM COBPEMEHHOI HayKM.

[laHHble napancuxonoruy

Mexay Tem CylWecTBYeT OrpPOMHbI MaCCHB IKCNEPUMEHTabHLIX AaHHbIX, KOTOPbI
MOXHO paccMaTpuBaTb Kak NPSMOe U HeJBYCMbICNEHHOE CBUAETENbCTBO, YTO
npo6nema ponn Co3HaHns B doU3M4eCcKoM MUpe He eCcTb HeYTo adpemepHoe, a
MNEET cepbesHble (pakTnyeckne oCHoBaHuA. Peub UAeT O pesynbTaTax
MHOTOYMCNIEHHbIX NapancUxXonornyecknx nccneaoBaxuil.

Bonpoc 06 X HayuHOIt LEHHOCTM, NOXanyii, OMH U3 CamMblX GONE3HEHHBIX.
Kasanocb 6bl, 10 6GnarononyYHoOro 1 OKOHYaTENbHOr0 pPa3pelleHns 3Toro
BOMPOCA HENMb3SI B CBOUX PACCYXAEHNAX ONMPAThCS Ha Pe3yNbTaTbl 3TUX
3KCNEPUMEHTOB.

CKenTuKN FOBOPSIT, YTO Napancuxonorus elle He CKopo NonyyuT NPaso
CUMTATLCS NONMHOLEHHOI HaYKOM, NOCKONbKY €€ 9KCNEPUMEHTIbHbIE
pe3ynbTaTbl HEJOCTOBEPHbI, 3a4aCTY0 HEBOCNPOU3BOAMMbI, 1 BCEa OCTaeTCs
BO3MOMHOCTb OGbSICHATb MX OWMOKaMN SKCNEPUMEHTA UK NPeaHaMEePEHHbIM
o6maHoM. CornacHo Apyroii TOUKe 3PEHMs], yXKe NPOBEIEHO OCTaTOYHOE
KOMNYECTBO SKCNEPUMEHTOB, Y0BNETBOPSIIOUMX OGLENPUHSIThIM HayUHbIM
CTaHAapTaM, a YNOPCTBO CKENTUKOB OGBSICHIMO Nllb TPAANLMOHHBIM
KOHCEPBATU3MOM HayKM.

MoxeT 6bITb, "KOHCEepBaTM3M" 34eCh He caMoe yfayHoe Cnoso. Beap
CMOCOBHOCTb HayKn OOBACHATL HOBble CPakTbl UK camor YacTuiHO
a[anTUPOoBaTLCA K HIM - MOpasuTesbHa. Ee KOHUenTyalbHas MOLb 1
MeToAn4eckoe 60raTcTso KaxyTcsa NoyTy 6e3rpaHnyHbiMi. Et0 Gbinn peLleHs
NPO6aEMbl TaKoN ray6OKHbI, CNOXHOCTM U KPacoThl, Ha DOHE KOTOPbIX 3aHATHUA
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BCAKOro poja "napaHaykamn” KaXkyTca AEeTCKUMU UTpamil B NeCOYHULE.

Hayka MOXXeT OTBeuYaTb TO/MbKO Ha T€ BOMPOCH, KOTOPbLIE Cama Npu3HaeT
OCMbICNIEHHbIMU. B uem cMbicn Xu3HU? Kakoro ueTa donorucToH? eiicTsyeT mm
CO3HaHNe Ha MaTepun? 3TO TeMbl OAHOIo PAAa, ogHoro copTa. OHN MOXEeT
ObITb M UIMEIOT KaKOW-TO CMbIC/, HO BCE XXe 3a Npejenamm Hay4Horo Auckypca.
Hayka 3aTpyaHAeTCa JaTb Ha HUX OTBET BOBCE HE NOTOMY, YTO OHU
Hepa3peLMO CNOXHbI, & NOTOMY, YTO UX Kak Obl HE NOHUMAET. CMbIC/ XNU3HK,
doNOrNCTOH, CO3HaHNe - TakMX CMOB HET B COBAPE ECTECTBEHHbLIX HayK.

Nlerko, kasanocb Obl, BO3Pa3nTb: HaNuNe CO3HaHUs abCONOTHO LOCTOBEPHbIN,
HenoCpPeACTBEHHO [aHHbIA, HECOMHEHHbI dOaKT No6Oro CyobEKTUBHOIO OMbITA.
HeTpyaHo npepasuaeTs 1 0TBeT. Canoe cnaboe 38BeHO B 3TOM aprymeHTe -
CNOBO "CyObEKTYBHBIN". Hayka CTPEMUTCSI UMETb €0 TOMbKO C 0OBLEKTUBHbIMK
doakTamn, yTBEPXXAEHNAMM, CTapPaTE/NbHO U3rOHAA U3 CBOErO MaTepuana BCAKMIA
CyObLEKTUBHBIN 3nemMeHT ("'cy6bekTUBHO SACHO", yTO ConHLE BpalaeTcs BOKPYr

3emm - "06beKTIUBHO", "Ha caMom Aene”, Bce HaobopoT).

MOXHO NOHATL NO3TOMY TEX, 4N1A KOro napancuxonoruyeckas 4eaTensHocTb
/MieHa peanbHoro npegmeTa. OfNH U3BECTHBI KPUTHUK Napancuxonormn gaxe
cchopmynmposan HeuyTo bpoae MeToa0N0rMYeckoro "npuHumMna BolITecHerus™. OH
paccyaan npuMepHo Tak: AaHHble NapanciXonorum HaCTONLKO YYXKAbl ero
Hay4YHOW UHTYMUMN, NPeACTAaBNEHNO O TOM, KaK YCTPOEH MUP, YTO ec/in

OLHXAbl eMy NPeACTasAT NPOTOKON YCNEWHOro TenenaTuyeckoro
3KCNepuMeHTa, OH By4eT roToB AONYCTUTbL HaMYMe CKO/b YrOAHO

3aMbICNIOBATbLIX W MAOBEPOSATHLIX aPTEdIaKTOB, HO TOMBLKO HE NPW3HABATb
peanbHOCTb ABNEHUSA.

XOTA Takasi no3uuus 1 BbIFNALNT HECKONbKO KpalHeid, XXUBO HanoMuHas CHOXeT
C anMuuKnamm B cucteme mupa Mronomest, ei He OTKaXeLb B
nocnefoBaTensHOCTH 1, Camoe rNaBHOe, B ACHOM NMOHUMaHUM TOro, HACKO/LKO
MaTepuan napancuxonorun Yy)xepoaeH COBPEMEHHON Hayke. s aganTauum ero
NPUAETCA 3an1aTuThb LeHy, pasmepbl KOTOPOIt TPYAHO Aaxe NPuean3uTeNbHO
OLEHNTb. 3HAUUT TO, YTO K&XKETCHA yApYyyatoLM KOHCEpBaTU3MOM, ECTb Ha
camMoM Jiene COBEpLIEHHO HOpMa/bHaA PeakLUs OTTOPXEHNS Yy>KepPOLHOro
MaTepuana, CBoero poga 6opbba 3a YUCTOTY UAENHOro reHodooHaa. "bBorCh
[aHaiLes, fapbl NpUHOCAWMX"... B TakoM NOAXOAE 1 NeXaT KOPHM "60pbbbI C
MKeHayKoi" B Poccuu 1 MONYanMBoro HENPUSATUA napancuxonorui "4ncToil
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HayKOi1" B CTpaHax 3anagHoro mmpa.

Torga CTaHOBUTCS NOHSATHO, MOYEMY OXMBNEHHBIE AUCKYCCUM MO
NcUUCCnejoBaHNsIM UMEKOT NevanbHy0 OCOBGEHHOCTD - BO3HUKAS C U3BECTHOIA
NEPUOANYHOCTbIO, KOHYATHCS KaK Bbl HUYEM: X OBbIYHbIA PE3YNbTATOTCYTCTBIE
TaKOBOr0. HauuHasi C NPOLWNOro BEKa, MOXHO YKa3aTb HECKONMbKO MOA06HbIX
LUMKNOB. JIErko TaKxe cfenaTb 1 NPOrHO3: 3TN XOXAEHUs N0 Kpyry oyayT
NOBTOPSITLCS 1 B OYAYLEM C TEM e NPUOMM3NUTENLHO UCXO/OM.

Bce CKa3aHHOe [JaeT HaM OCHOBAHWUSI BO3AEPXAThCSA OT [ETaNbHOI0 06CYX/AEHNS
BOMPOCa O 0CTOBEPHOCTY NCH-CPEHOMEHOB. DTa TEMA OTAENbHOI CTaTbi. B
NOCNeAyHoUMX PACcCYXAEHNAX Mbl NPOCTO GyaeM UCXOAUTbL U3 Tesnca 06 ux
peanbHOCTU. 3aHATb MMEHHO TaKyH MO3WLMIO HaM NO3BONAT W BbIBOAI
HECKOMbKUX HE/aBHIX PaboT, B KOTOPLIX NPUBEAEHb PE3yNbTaThl 0606IEHHOrO
aHanM3a OrPOMHOrO MAacCHBa AaHHbIX Napancuxonoruu.

UuTaTenb MOXET CKasaTb, YTO Aaxe ecm ncn-3docpeKTbl i MNEKOT MECTO, OHM
OYEHb Maflbl UM PEAKK, a NOTOMY UX NPU3HAHNE He TPEGYET CyleCTBEHHbIX
3NMEHEHWIA B CNoXUBLIECA MOAenm mpa. Kak 6Bbl cavoe 6onbliee, YTo cneayeT
caenaTh - 3TO 06aBUTb HECKOMbKO Kypbe3HbIX AeTaneil K kapTe, rnasHble
KOHTYPbl KOTOPOI JaBHO 1 XOPOLLO U3BECTHI.

Takoil noxof KKeTCs pasyMHbIM. B camoM aene, nerko npuBecTit MHOro
NPMMePOB, KOrAa AP0 UCTUHbI COAEPXUTCS YXKe B NEPBOM, TMHENHOM
NPUGMIKEHNN, @ BCE NOCNEAYIOUME YTOUHEHINS HE MEHSIKOT ero.

Ho BCe Xe BO3HUKAKT CUTYauum, Kora O6HapyXeHne KOMMYeCTBEHHO MabiX
3d0peKTOB CNYXUT NPU3HAKOM TOTO, YTO CYWECTBYHWAsA MOLENb HYXXAAETCA B
KayeCTBEHHOM u3meHeHun. OTKpbITUE Bekkepens, Kak U3BECTHO, COCTOANO
"/MWb" B TOM. YTO aTOMbl HEKOTOPbIX (OYEHb HEMHOTX) 3/IEMEHTOB
PaAnoakTVBHbl, TO €CTb MHOTAR, KpailHe pefKo, HO pacnafatoTCs.

Torpaa Mbl OKasblBaeMCS B NO3uLuM cnefosaTenst (M afBokaTa), KOTOPbIi,
ONMPAsiCh b Ha ABA-TPW AOCTOBEPHbIX DaKTa, NMbITAETCA 406PaTLCS A0 CyTH
[ena n CTPEMATCS NN 3TOM Kak MOXHO A0Mblie 06XOANTHCS NLb NOTUYECKUMM
aprymeHTamu.

Mcuxodonsnyeckiii napafoke
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B cBOMX [JanbHENWnNX pPaccyXAeHnsix mbl 6yaem nCXoauThb U3 Tesica o
peanbHOCTY ABYX TaknX doyHAAMEHTaNbHbIX NCU-SABAEHNIA, KaK NPEKOrHALNS 1
NCUXOKNHE3. HET 0COBOI HYX bl A0Ka3bIBATb, YTO UX OOBSCHEHWE B paMKax
COBPEMEHHON CoN3NKN, N0 KpanHel mepe, 3aTPyAHUTENLHO. M03TOMY NOCTaBuM
BOMPOC MHAYe: B KaKOii U3 CyWECTBYOWMX CPM3NYECKIX KOHLENLMA 3TN SABNEHNS
UNEKT OTHOCUTENLHO BbICOKME LWAHCHI Ha 0ObSCHEHNE?

HayHem ¢ npekoruuumm. Mpexzae Bcero OTMETUM, YTO YXKe camo ee
CyLleCTBOBaHNe NPEACTABNAETCA TAXKE/bIM, NOYTU Hepa3pPEeLUMbIM NapPajOKCOM.
[laxe ecnm Mbl KaK-TO CMOXeM OObACHUTL SAICHOBUAEHME, BBEASA, Hanpurep,
MOHATIE O KaKMX-TO HeOObIYHbIX Cnocobax nepenaun Hdpopmammn, Nonb3ysch
KOTOPbIMA ONepaTop "CUMTHIBAET TEKCT" C HEKUX MHGDOPMALMOHHBIX MATPWL, -
[aXe 1 B 3TOM C/lyyae CyWeCTBOBaHNE NPEKOTHULAN B TPaAULMOHHOM Hay4YHOM
NpeLCcTasNeHn ecTb abcypL, NOCKO/bKY Oyaylee - 3TO TO, YTO ele He
nponsowno. OueHb TPYAHO 06BACHUTL NoNyyYeHue MHdpopmaLum OT TOro, Yero
elle HeT.

[leno, ogHako, He Tak 6e3HafexHo, Kak MOXXEeT NOKa3aTbCA Ha NepBblil

B3rnsA. HaunHasi ¢ TpUALUATbIX FOA0B, B CPU3NKE CYWECTBYHOT U YCNELHO
Pa3BMBAIOTCS TaK Ha3blBaEMbIE TEOPUM NPSAMOro B3aUMOAENCTBUA YacTuL, (OHN
TaKXe UMEIT Ha3BaHE COBPEMEHHBIX TEOPUiA AanbHOAENCTBNS). X
NPUHLMNMaNbHAsh HOBWU3HA COCTOUT B NPEAnonoXeH o doopMabHOM
paBHONPaBMi 3ana3fbIBatoLNX U ONEPEXAIOWMX PELEHNA BONHOBOIO YPaBHEHUSI.
PaKTUYECKN 3TO O3HAYaeT, YTO B TAaKOrO poja Teopusix Hapsidy C OBbIYHbIM,
MPVBbIYHBLIM HAM MPUYMHHBIM TOTOKOM - OT MPOWNOro K Gyayweny, BBOAUTCA B
Urpy n 06paTHbIA BO BPEMEHM NOTOK - OT GyAyWero K npownomy

KOHeuHo, camblii NepBblii BONPOC, Ha KOTOPbIA JOMKEH ObITb NONYYEH OTBET:
rnoyemy e, HECMOTPS Ha (POPMabHYIO CUMMETPUIO [BYX KOMNOHEHTOB, B
[eACTBUTENbHOCTN HAONOAAETCA MMLb 3ana3fblBatolias KOMNOHeHTa? 3Ta
KntoueBas npo6nema 6bina peleHa Yunepom n deiiHmaHom. CornacHo 1x

NoAXoAy, YCKOPSAWMACA 3apsij NOPOXAAEeT Kak onepexarowme, Tak 1
3anasfblBatolne BonHbl. OKpyXatoline YacTulbl (abcopbep) Takke NPUXoasT B
[BWKEHIE 1, B CBOIO O4Yepeb, U3Ny4atoT NONs C aHaNOrMYHOI CTPYKTYPOIl.
/icxoHas n BTOpPUYHAs BOMHbI MHTEPCPEPUPYIOT, NPUYEM UCXOL MHTEPPEPEHLUN
KapAuHanbHO 3aBUCUT OT TOrO, B KaKOW MEPE AaHHbli COPT M3Ny4eHus
WHTEHCUBHO B3aUMOAECTBYeT ¢ abcopbepom, B pon KOTOPOro BbICTYNaeT BCE
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BEWeCTBO BcenexHoil. Yo6eauTenbHO NokasaHo (TEOPETUYECKM U
3KCNEPUMEHTALHO), YTO A/ BCEX YETbIPEX N3BECTHbIX BILOB B3aNMOAENACTBIUSA
[O/MKHA HAbNAATLCA TO/MBKO 3ana3fblBatolias BOMHa. HO U3 3Tux xe
COOBPaXEHHi cneayeT, YTO A1 U3NYYEHNST C KAYECTBEHHO UHBIM MEXaHU3MOM
B3aVMOZENCTBUS C BELECTBOM MOXHO OXMAATb HAMUMA Onepexatolel
KOMNOHEHTbI.

ITak, npu3HaBass peaibHOCTb NPEKOrHULMMA, Mbl CKTOHAEMCS K TOMY Y4TO Halla
BceneHHast UMeeT CyleCcTBEHHOE CXOACTBO C MOAENbI0 Yunepa-deitHmaHa. 3To
MMpP, B KOTOPOM Yy)Ke BCe Mpou3owWno, Aaxe byaylwee KOTOPOro B 3BECTHOM
CMbICNE Y)Ke CyLecTByeT.

3[ecb BCe XECTKO CBA3aHO, NPUYEM "XEeCTKOCTb" TakoW CBA3M ropasfo
6onblue, Yem B MMpe NanIacoBCKOro AeTepMiH13ma, NOCKONbKY OHa CKpenneHa
[BYMSI MPUYMHHBIMA MOTOKaMK - NPSAMbIM M O6PATHbIM. B HEM HET MecTa Hu Ans
CNenoro cnyyasi, H1 Ans CBOGOAHON BOMM, HO €CThb /Wb UINKO3US TaKoil
cB06O/b!, NpKU4eM, B COOTBETCTBUN C LyXOM TEOPUM, Mbl TakK Xe LOMKHbI
nonaraTb, YTO NPUYNHA STON UNNKO3MN CTOMb XKE HEOA0NMMA, KaK 11 BCE
NPWYKHBI B 3TOM NPEABEYHO COCTOSABLIEMCA MUPE.

ATa 0COBGEHHOCTL MOAE/MN Oblia OCO3HAHA Y)Ke Ha MepBbIX 3Tanax popmMMpoBaHNs
Teopun. OauH 13 ee cosgaTenei - Hemeukuii dousnk TeTpoge - NoAYepKuBan:
"CO/Hue He u3ny4yano 6bl, ecnu 6bl OHO ObIO0 OAHO B NPOCTPAHCTBE, U

HUKaKue Apyrue Tena He cMornu 6bl NOrNOTUTL €ro paguauuio...". lpyrou
aBTOp, HMYEro, OfHaKO, He 3HaBLWMIA HN O TeOPUN JaNbHOLENCTBUSA, HU O
dousuke BooOLEe, Hanucan b Te Xe rofbl HEYTO OYEHb NOXOXEE:

BbITb MOXET, Npexae ryd yxe poauics wenot

/1 B 6€34PEBECHOCTY KPYXUINCS NUCTHI.

VI Te, KoMy Mbl NOCBALAEM OMbIT,

[lo onbiTa nprMobpenm YepThl.

OO6cyanm Tenepb SABNEHUe NCUXOKMHEe3a. ATUM TEPMUHOM 0003HAYaK0T BIUSIHIE

BONEBOI0 YCUINS ONEPaTOPa Ha yAaneHHble OT HEro 0GbEKTHI M NPOLECCHI.
[CMXOKMHE TUYECKOE BO3AECTBUE KaK Obl BTOPraeTCs B NPUUMHHO
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00YCNOBNEHHBI XOZ COObLITHIA. [IO3TOMY AN OOLSICHEHNS NCUXOKMHE3A
npeanoYTUTENbHa Takasi MOAENb MMPa. KOTopas 6o/blue NoXoXa Ha
KBAHTOBOMEXaHNYECKYH0. B Takoil Mofem ecTb MeCcTO U Ansi NPeLCTaBNeHus O
csoboae Bonu. Korfa HeT XecTKoi npefonpeaeneHHocTy, dpaTanbHoil
NPeLpeLEHHOCTH, NOHATHNE 3TO HE KXETCHA abCypaHbIM.

/ITaK, pasHbiM Ncu-doeHoMeHam COOTBETCTBYHT MPUHLUNUAILHO OT/INYHbIE MO
CBOVM KayecTBaMm MOZENU: NpeAensHo e TEPMUHNCTUYECKasA - NPEeABUAEHNIO 1
WHOETEPMUHNCTUYECKAA - NCUXOKUHESY [1oNy4aeTCcs, YTO UCKOMAsA KapTuHa
MMpa AO/MKHA COBMelaTb HeCOBMECTUMOE: ObiTb OJHOBPEMEHHO 1 AOCTATOYHO
NNacTUYHON, AONYCKATb BO3MOXHOCTb 3a30PO0B B MPUUYMHHBIX LENsX, HO BMECTe
C TeM 1 NPefeNbHO XKECTKOI, 3aCThiBen (YNTaTeNb MOXXET BCNOMHUTL HEYTO
aHaIoOrYHoe: flyanu3m BOMHOBbLIX 1 KOPMYCKYNSAPHbLIX CBOCTB MAKPOYaCTMyL,
34€ech TaKkke NpUXoauTcs roBOPUTL O HEKNX "KeHTaspax"”, PasHula KOHEYHO B
TOM, YTO Y HaC peyb BAET O KOHCTPYKLUM M1pa B Lenowm).

Takum 06pa3om, Bcakasa byaywaa Teopus, NpeTeHayrowas Ha 06bACHEHNS
NCU-AABNEHUA, JOMKHA MNETH TaKXKe W CNOCO6bI Pa3peLleHns 3TOro CepLe3HOro
npoTusopeyus. Mbl Gyem Ha3bliBaTb €ro "ncuxodomsnyeckum napagoKkcom”.

CuHTeTuyeckasd moaenb

Takumn pecypcami, No-suanmMomy, obnafaeT pPacCMOTPEHHAA Hawn paHee
"CUHTeTuYeckas mogens". OHa coyeTaeT fBa NoAxoaa - 3BEPETTOBCKMIA 1
pa3Bi1BaEMblil B COBPEMEHHbIX TEOPUAX AanbHOAEACTBINSA. MHOXECTBO BO3MOXHbIX
COCTOSHUIA BceneHHoi 06pa3yoT KOHTUHYYM (MOTEHUMaNbHO) PaBHOLEHHbIX
9BEPETTOBCKNX KOMUiA, KXKAas U3 KOTOPLIX eCTb MUP Yunepa-PeitHvana.
BHyTpYW KaXA0A U3 KONWii BCe COOLITUS YXKe NpefpeLeHbl, COCTOAMC.
BHYTPEHHAS )XECTKOCTb KOHCTPYKUMIA peann3yeTcs, Kak Mbl BUAENN, ABONHOM
NPUYMHHO-CNeACTBEHHON CBSA3bIO ([Ba NOTOKA NPUYNHHOCTH).

UTO e NopoxXaaeT Winto3nio TeYEHNSt COBLITHIA? BO3MOXHBI [Ba PaBHOMPaBHbIX W,
No CyTu fiena, HeOTMYUMbIX NOAXOA: ABWKEHUE MAPOBOI TMHAM MUMO
"HENOABKHOI 0" CO3HaHNS 1 [ABKEHNE CO3HaHNS BAONb MUPOBOWN NMHUL®,

Ho Torpa u KBAHTOBbIIi CKAYOK MOXHO OOBSICHUTb HE TOMbKO Kak

"npeabsBneHne"” HabnaaTento OAHON U3 BOMOXHBIX KOMUA, HO U KakK CMelleHne
CO3HaHNs C OAHOI BETBN Ha ApYryt0. Ham ocTaeTcs 106aBUTh "OYEHDb
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HEMHOr0": NPEANONOXUTb, YTO CO3HaHWE A0 HEKOTOPON CTENEHN CNOCOBHO
BMSITb Ha HanpaBNeHne Takoro CMELEHUs 1 ero, Tak CKasaTb,
MHTEHCUBHOCTb.

*9TUABE PaBHONPaBHbIE TOYKM 3PEHNA COOTBETCTBYIOT [BYM COCYLECTBYHOWNM B
€BPONENCKOI Tpaauumn KOHUenuusim Bpemeru. Nepsast Haubonee SCHO
cdbopmynMpoBaHa B crewluanbHOil Teop OTHOCUTENbHOCTU. 34eCh NOA
BPEMEeHEeM NMOHMMAKOT TO M TO/MbKO TO, YTO NOKA3bIBAOT Pa3/MYHOro POLa 4achl.
[lpyroii noxop pa3suT, Hanpuvep, B dounocodockux cuctemax A. beprcoHa,
M.Xaitgerrepa. CornacHo emy nepexwveaHine Bpemenn ("BPeMEHHOCTL") -
doyHAaMEHTabHbI DEHOMEH CO3HAHUA, OfHA U3 BXKHENWMX KOMNOHEHT ero
CyLLHOCTW.

Torpaa 1 NCUMXOKMHE3 MOXHO TPaKTOBaTb HE TO/MbKO Kak BO3AE/CTBME BONEBOIO
YCUINA Ha XOf, OObEKTMBHLIX COOBITUN, HO U KaK LieNieHanpaseHHoe
nepemelleHne BHyTPN "kaTanora BO3MOXHOCTEN" K TEM KONUsIM, KOTOpble
COOTBETCTBYIOT XeNaeMoMy ucxogy.

Toraa co3HaHne MOXHO YnoAo6uTb Nerkoil YacTule, yBnekaeMmoil NoTOKOM
XXNAKOCTU: 3[€Cb "€CTECTBEHHbIA X0/ Belel" COOTBETCTBYET ABWKEHNO MO
NaMMHAPHBIM IMHUAM, & NOMbITKN Nepexosa C OAHON TPaeKTOPUN Ha APYryto
[OMKHbI COMPOBOXAATHLCA UMNYNLCOM, NePneHANKYNSPHbIM NOTOKY. ECM Takoil
uMnynbC Hesenuk, byayuee 6onee-MeHee npenckasyemo, Ho 1 "BoneBble
ycunua" He NPUBOAAT HEMELNEHHO K 3aMEeTHbIM U3MEHEHUAM: "KaTanor
BO3MOXXHOI0" YCTPOEH TaK, YTO KOnu1 00pasyloT HenpepbIBHOE U 4OCTATOUHO
NIOTHOE MHOXECTBO, &, 3HAUUT, NLb NPOAOMKUTENbHbIE I OAHOHANPABNEHHbIE
yCuinsa MOryT AaTh pesynbTar.

ABTOPbI XOPOLIO MOHUMAIOT, YTO PACCMOTPEHHas 3[ECh MOJENb BECHMA
HEOPTO/OKCANbHA, HO Y HEE ECTb, Ha Halll B3rNs/, ABa BaXKHbIX

npenvylecTsa. NepBoe Mbl yXXe 06Cyau - BO3MOXHOCTb PaspelleHust
ncuxodousnyeckoro napagokca. BTopoe cocTouT B TOM, YTO 3[€Ch HAXOAUT
[0CTaTOYHO €CTECTBEHHOE 0ObSICHEHE TaK Ha3biBaeMblil oeHoMEH
PEeTPOAaKTUBHOCTY. Ero MOXHO paccMaTpMBaThb Kak Pa3HOBUAHOCTb
NCUXOKMHE3a, HO B JAHHOM Cyyae peub UAET Kak Obl O BAMSIHUK HA COBbITHSI.
NPONUCXOAMBLINE B NPOLLNOM.

deHoMEH PETPOAKTUBHOCTH
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BO3MOXHOCTb PETPOAKTMBHOIO, TO €CTb 0OPATHOIO BO BPEMEHI AeiCTBMS,
OACKYTUPYeTCs B cBSA3N ¢ paboTamn I.LUmuaTa. TeopeTuyeckue 1
3KCNEPUMEHTANbHBIE NCCNEA0BaHUST DEHOMEHA ObIMN HAYaThI CBbIlLE ABYX
NeCATKOB NET TOMY Ha3af, v NPOJOMKAKTCA 10 HACTOSAWETO BPEMEHU.

B 1971 ropgy I'.lUmuAT BnepBsblie NOCTaBWUA ONbIT, UCXOA4 KOTOPOro ABNAET
[EeP3KIA BbI30B HE TOMbKO OCHOBAM BCEIl COBPEMEHHOI Hayky, HO, Ka3anoch

Obl, 1 camoMy 34paBoMy CMbic/y. Cxema 3TOro OfbiTa TakoBa: reHepaTop
C/yyailHbIX COBbITHIA BblAAET NOCNEA0BATENLHOCTb GUHAPHBIX YNCEN, CKAXKEM, U3
Hynel n eauHnL, KOTopble PerncTPUPYTCA Ha nepdponeHTe unu MarHuTOCPOHOM.
Kak reHepaums, Tak n doukcaums YucnoBoi nocnefosaTenbHoCTI NPON3BOANTCS
aBTOMaTHYecku, 6esyyacTua HabnogaTens. Mo ycnosuaM aKCnepuMeHTa HUKTO
He UMeeT AOCTyna K AaHHbIX 40 TeX Nop, NokKa, OHW He ByayT npeLbsABNeHb!
UCnbITyEMOMY B CUTYaLMN NCUXOKMHETUYECKOTO 3KCNepuMeHTa. PaHee
3adpMKCUPOBaHHASA, HU HUKOMY He U3BECTHasA ClyyvaitHast nocnefoBaTeNbHOCTb
NpebsABIAeTCS onepaTopy, HanpuMep, B Bu4e CnabbiX/CUNbHbIX LWENYKOB Uim
K€ BCMbleK KpacHOro/3eneHoro ceeta. 3ajaya COCTOUT B TOM, YTOObI
"BONEBbIM yCUIMEN" LOOUTLCA NPEBLILEHNS KOMMYECTBA, CKaXKEM, CUbHBIX
LENYKOM Haf, cnadbimu,

B KOHTPONbHOM SKCNEPUMEHTE OfHA NONOBUHA PaHEE 3annCaHHON
nocneaoBaTeNbHOCTH NPEAbABIAETCA UCTILITYEMOMY, MEXAY TEM BTOpas,
urpatolast ponb goOHOBOIA, OLEHMBAETCS TONMLKO KOMMbIOTEPOM. lpeanonaraeTcs,
YTO B KOHTPO/NLHOI NONOBUHE AOMKHbI OTCYTCTBOBATL UMEHHO T€ aHOMabHble
0COOEHHOCTU pacnpefeneHust CyyaitHbiXx COObITHIA, KOTOPbIE HAabNOAAOTCA B
YacTy, NOABEPratoLeiics BO3AEHCTBIN. ITOT KOHTPO/bHbIA TECT U CYXUT
[0Ka3aTeNbCTBOM CylecTBoBaHNst agocpekTa. OH TakKe CHUMAET runoTesy, YTo
CBOWCTBA CNyyaiHOM NocneaoBaTeNbHOCTH U3BECTHbI UCTILITYEMOMY NOCPEACTBOM
BHEYYBCTBEHHOI O BOCMPUSTUSI.

34paBblit CMbICN NOACKA3bIBAET HaM, YTO YCUIUS UCMLITYEMOTO NONYYUTb TO UK
MHOE NpEBbILEHNe, HanpuUMep, Y1cna eavHIL Hag YNCNOM Hyneil, 3apaHee
obpeuyeHbl Ha NpoBaN: Befp COObITUSA, OT KOTOPLIX 3aBUCENO, KAKOBO [OMKHO
ObITb NPEBbILEHNE U LOMKHO M OHO BbITh BOOOLLE, Y>KE COCTOANOCH. ITO
Npou30WNo, Hanpuvep, TorAaa, korga 6bin BKIHOYEH reHepaTop CyyvaitHbIX
yucen n pesynbTaThl ero paboTsl ObiMM 3a0PUKCUPOBaHDI. VI3MEHUTL 3TO YXe
COCTOSIBLIEECS PELLEHNe Bbille YENOBEYECKNX CUN...
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Mexay Tem, 06pa3 donsnyeckoin peansHoCTH, PUCyemMoi KBaHTOBOW GOU3NKOIA,
3aCTaBNAeT, KaK Mbl )K€ BUA4ENM, YCOMHUTLCA B @OCONOTHON MCTUHHOCTY
BbIBOJa, OCHOBAHHOIO Ha 3[PaBOM CMbiCNe - NPO6neMa U3MEPEHUs B KBaHTOBOIA
MEeXaHuKe 1 BO3MOXHAs PO/b HAGMOAATENA CNYKAT UCTOUYHUKOM TakuxX
COMHEHMIA.

Kak Mbl noguepkiBan, 0 CUX NOP HET SICHOTO M NPOCTOr0 OTBETA Ha
BOMPOC, B KAaKOM Clyyae pe3ynbTaT CNyyaiiHoro npouecca MOXHO CuuTaTb
COCTOSIBIIMMCS: KOF]a OH Y)e 3apEerncTPUPOBaH MaKPOCKOMMYECKI UK Xe
TOMbKO TOrAa, KOrfa HabnogaTenb caenan ero YacTbio CBOEr0 CO3HaHUS.

Mbl BUAUM, 4TO Gnarogaps paboTam LUnnaTa NoABNSETCA WaHC npuaaTh 3TOMy
ka3anoch Obl 6e3HaAEXHO MeTadom3M4eCcKoMy BONPOCY BMNONHE KOHKPETHbIN
9KCNEPUMEHTAbHbIA CMbIC/. BO3HMKAET NPSAMON U HArNsAAHbIA CNocob ero
pelWeHns: NonbITaTbCs NOCPELCTBOM NCUXOKMHETUYECKUX BO3AEACTBIA BIMATD
Ha CnyyaliHble NPOLECCHl, UCXO[, KOTOPbIX, C KNaCCUYECKON TOUKM 3PEHIS, YKe
onpegenes.

IMMAT NOHAN, YTO €Cu BUrHEPOBCKas MHTepnpeTaums KBaHTOBON Teopum
BEPHa, TO 1 Pe3ynbTaThbl NCUXOKUHETUYECKOTO BO3AENCTBUSA Ha MULEHD YXKe
nocne ee 06LEKTHBHON douKcaLun MOTYT BbITb HE MEHEE YCNELWHbIMIA, YEM B
TPaAMUNOHHOM NMCUXOKNHETUYECKOM OMbITE, NOCKO/bKY AaXe HA 3TOW CTagnm
npupo/a elle Kak Gbl He NpPUHANA PeLeHns 06 CXoae CnyyanHbiX COObITUA.

Y)Xe B nepBbiX NpeasapuTeNbHbIX IKCNePUMEHTAX, BbiNONHEHHLIX [.LUMuarom B
1971 ropay 8 MHcTuTyTe napancuxonorum (CLA), 6bin1 nonyyeHsl pesynbTaThl,
CBUAETENLCTBYIOWME O BO3MOXHOCTM NCUXOKMHETUYECKOrO BO3AENCTBUSA Ha yXKe
3aperucTpUpPOBaHHbIe YMC/OBbIE NOCeL0BaTENLHOCT. [iccnesoBaHns Bbinm
NPOAO/MKEHDI B Cneflytollem roay ABymsa ApYrimMin UCCnefoBaTensmi, KoTopsie
TaKxe nonyuunn obHagexusatowme pesynbtathl [ibid]. B aTux onbiTax
reHepaTop ChyyailHbIX Yucen Bbigasan CiyyaiiHyto nocnefoBaTeNbHOCTb U3 dpp
1, 2, 3 1 4, doukcupytolytoca Ha nepdponeHTe, K KOTOPOI HUKTO HEe UMen
[0CTyna A0 MOMEHTa NCUXOKMHETUYECKOr0 BO3AeiCTBusA. Bo Bpenst
aKCnepuMeHTa UCTbITyembll ("HabnogaTens"”) cuaen nepes naHenbio ¢ YeTbipbMA
namnamn, Kaxaoi 3 KOTOPbLIX COOTBETCTBOBaM Undopsl 1, 2, 3, 4. Ero

3a/la4a COCTOSA/a B TOM, YTOObI 3aCTaBUTb famny, COOTBETCTBYHOLYIO uudppe 4,
BCMbIXMBATb Yalle, YeM Tpu Apyrne. Pe3ynbTaThl ero "nonagaHuii™ B MULEHS,
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TO €CTb BCMbIXMBaHWA Hy)i(HOVI Namnbl, CbVIKCVIpOBaﬂl/ICb dBTOMaTN4YEeCKN.

OpfuH 13 3KCnepuMEHTaTOPOB B3/ B UCTLITYEMbIE ONEepaTopa, paHee
NOKa3aBLWEro Xopolme pe3ynbTaThl B APYruX NCu-TecTax. ITOT UCMbITYEMbIA U
B TeCTax C NCUXOKMHETUYECKMM BO3LENCTBUEM Ha Y)KE 3anuCaHHble
nocnefosaTtensHocTy, caenas 4100 NOMbITOK BKNKOUUTL HYXKHYHO namny, Cymen
3aCTaBuTb flamny HOMepP 4 BKNKOUNTLCA Ha 72 BKIKOUYEHUS BOfblLe, YeM 3TO
CnefoBano Obl OXMAATb NO TEOPUM BEPOSATHOCTU. Mexay Tewm, rpynna Hayras
B3ATbIX UCMbITYEMbIX B 4700 aHanor4yHbIX NOMbITKaxX NOAy4Mna Milib CnyyailHble
pe3ynbTaTbl. B 060MX cnyyasix MUALEHU NOCTynan ¢ OfAHOM 1 TOI Xe
nepdponeHTbl. Ee Hencnonb3oBaHHasa B AKCNepUMEHTaX YacTb Obina 3aTem
MpOCYMTaHa Ha KOMMbIOTEPE, HO 3HAUMTENBHOrO NPEBbILEHNS Ldppsl 4 Takke
HalileHo He 6bIn0. Ele oauH akcnepumeHTaTop, paboTas No TOW Xe CXeme, HO
C 1CMO/Mb30BaHMEM LPYrOro O4aPEHHOr0 UCMbITYEMOro, TakKe Noayynn
3acnyxuvsatole BHUMaHUS pesynbTathl: 3 8930 NONbITOK 3aXeyb namny HoMep
4 ycrnelwHbIX 0Ka3anoch Ha 158 6orblie. Yem cnefosano 6bl N0 Teopum
BeposATHOCTH [ibid].

B nocnegytowme rogpl .LUMMAT passui u yrnyoun cBon uccnefoBaHns: cHavana
B MHCTUTYTeE napancuxonorun, a ¢ 1975 ropga 8 Mind Science Foundation.
OCHOBHasi CXema 3KCNepuMeHTOB OCTaBaslaCb HEM3MEHHOI, BapbUPOBANCH Lb
CNoco6bl NPeabsABNEHNA MUWEHM UCTILITYEMOMY, CNOCO6 donkcaunm
nocnefoBaTeNbHOCTEl U HEKOTOPbIE ApYyrue YCnosus

[.MnaT Hawen, 4To ANs NCUXOKUHETUYECKOTO BO3LENCTBUSA HECYLECTBEHHO,
reHepupytoTCS M MALIEHN OAHOBPEMEHHO C BO3ZENACTBUEM, NN TaKOMY
BO3/ENCTBIMIO NOABepraeTCca NpeasapuTeNbHO YKe 3aperncTpupoBaHHbie, HO
HUKOMY He 13BeCTHble MuieH [ibid].

MOXHO /M B TakoM Cnyyae roBopuTh 06 abCONKOTHON CPu3nYeCKoii peanbHOCTH,
He3aBMCUMOI OT HabnraaTens? CornacHo BUrHEPOBCKOI MHTepnpeTaLmn
KBAHTOBOI TeOpIUN, abCONTHON OU3NYECKON PEANbHOCTY Kak TaKOBOW He
CYWeCTBYEeT, BEWN CTaHOBATCS peanbHbIMM TONMbKO TOrAa, KOraa npuBnekatnT K
cebe BHUMaHWe YenoBeka-HabngaTens.

Torza u B NCUXOKMHETUYECKOM SKCNEPUNEHTE C 3apaHee 3aperucTpupoBaHHbIMI
MULEHAMM PeLeHre 0 ToM, BbITb "opny" uin “peluke”, BIHOCUTCH He TOoraa,
KOrfa MAWEHb FreHepupyeTCs 1 3TW pesynbTaThl JOUKCUPYIOTCA, a Mib TOrAa,



KOTia UCMbITYEMblil, NONY4MB CUTHAN O CTENEHN YCNEWHOCTH CBOENO
MCUXOKMHETUYECKOT O yCunus, BUanT “opna” um “peLxy".

UTo e GyaeT, ecnm Ha OfiHy W Ty Xe NpPeaBapuTENbHO 3a0pUKCMPOBAHHYIO
NoCNeA0BaTENLHOCTL MUWIEHE! NOOYePeIHO BO3AEICTBYIOT [Ba UCMbITYEMbIX?
SKCNEepPUMEHT MOKa3an, YTO NCUXOKMHETUYECKOE BO3/ECTBIE NepBOro
MCMbITYEMOro - "npeaHabnoaaTens” - 61oKMPYeT Takoe Xe ycunne BTOporo
MCnbITYENMOrO.

OO6cyxaast nonyyeHHble pesynbTaTsl, cam I.LUMnAT paccMaTpusaeT age
rMNoTe3bl: BOMOXHOCTb 06PATHOIO BO BPEMEHN NCUXOKMHETUYECKOrO
BO3E/ACTBISA 1 BUFHEPOBCKYHO KOHLEMUMI0 KBAaHTOBOIO KOMManca, CKNOHSSICh KO
BTOPOIl TOYKE 3PEHMS.

FACHO, YTO pe3ynbTaTbl OnbITOB I.LUMMATa HAXOAAT U B Hawen MoAeM
eCTeCTBEHHOE OnucaHne, NOCKOMbKY 3BEePETTOBCKUIA NOAXOL MOXHO
paccMaTpuBaTh Kak OfHY U3 KOHKPETHbIX peanu3auui obwei ugen Burkepa.
HeBO3MOXHO M3MEHUTb COfepPXKaHne yxe OTCHATOro counbma. HUIKTO He vewaeT
HaM, OfiHaKO, BbIOpaTb KMHOCPUIBM C 3aflaHHbIM COAEPXKaHNEM, BEb BapUaHTOB
UX 6ECUUCNEHHOE MHOXECTBO. Torfa HeT NPUHLUMIUATLHON Pa3HULbl, N0 KaKoMy
KPUTEPUO - COOTBETCTBUIO NPOWLIX UMK BYAyWMX COOLITUA - AenaeTcs BbI6OP.
B pamkax OfiHOM KOMuM COObITUSA NPUHUMNNANBHO HE OTAMYalTCa APYr OT

Apyra, Befp OT/Mune NPOWNOro OT 6yaywero B Lensax NpUYMHHOCTY BeChMa
YCNOBHO.

Mpo6nema cOOTBETCTBIS. DaKTOP BPEMEHN

FCHO, YTO PacCMOTPEHHast 3AeCh MOZENb MMPA HE TONbKO OTKPbLIBAET
NEPCNEKTYBY PElLEeHNs KakX-TO BONPOCOB, HO 1 NOPOXAAeT MHOIO HOBbIX. B
[aHHOI paboTe Mbl He ByaeM NOAPOBHO X 0BCYXAaTb, OFPaHNUMMCS MMLlib
CaMbIM/ KPATKUMM 3aMeyaHNsIMA

UuTaTenb Npexae BCEro MOXET CKa3aTb, YTO HAPUCOBaHHASH HaMK KapTWHa
BbIFISIANT CAMIIKOM CPaHTACTUYHO. Befb He TONMbKO B HayYHOW napaaurme, Ho v
C No3uLymM 06bLIYHOTO 3[PABOrO CMbIC/a CO3HaHNE U MaTepust - BNONHe
aBTOHOMHbIE CYLIHOCTM.

BceM SICHO, UTO CO3HaHIe - NacCUBHbI HABNAATENb TOrO, YTO NPONUCXOANT
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BHE HEro. TO Kak Obl 3pUTENb, CUASAUMA B 3ane KMHOTeaTpa. 34ech
HabNaaeMOE 1 HABNIOAAOUMA Pa3aeneHbl NPOCTPAHCTBOM KUHO3aMa, a
06bEeANHEHBI TONKO NOTOKOM CPOTOHOB U3 NPOEKLMOHHOTO annapaT. /iib Korza
XY [10XXECTBEHHbI YyPOBEHL CPUNbMA AOCTATOUYHO BbICOK, MOXET BO3HUKHYTb
MNNIO3NA coyyacTusl. Bnpouem 3To cBoero poga gookyc, Mpax. BoT ceaHc
OKOHYEH, B 3a/1e 3aKUraeTCs CBET U Ny6/Ka HaNpPaBnsieTCs K BbIXomy,
HABCTPEUY, TaK CKa3aTb, OGBLEKTUBHON PeanbHOCTM. .

[l CTOPOHHNKA donMnocodpcKoro peannsma gaHHas cxema abCcontoTHO BepHa. s
aBTOPOB - BEPHa, HO 1Wb KaK NepBoe 1, Noxanyil, BTOPOe NpuonmxeHue.

Korpga xe peub 3aX0AuT 0 TPEeTbEM NOPSALKe, TO TYT YMECTHO BCMOMHUTD
3KCNEePUMEHTANbHbIE [aHHbIe Napancuxonorun u KBaHTOBOMEXaHNYECKINe
aprymMeHTbl, KOpOYe roBOPS, BCE TO, O YEM HaNMCaHa Hawa CTaTbs.

[1ns BOCTOYHOTO MyZpeLa - BCe Mbl NPOddaHbl, NOCKONbKY BHELWHUA MIP B
NeiCTBUTENbHOCTI €CThb U031, "Mana", MHBIMA CNOBaMi, HA KAKOM-TO
doyHameHTabHOM (M NOKa HEAOCTYMHOM HaweMy pa3yMeHNo) YPOBHE
Habnrgaemoe 1 Habnoaatolmii CoBnaaaroT.

Kak e Ham 6biTb C 3TOI MHOXECTBEHHOCTbO N0AX0A0B? MOXHO, KOHEUHO,
TBEPAO 3aHATb OZHY U3 KpailHuX NO3uLuii 1 AepxaTh KPYrosyto 060poHy. Ho
XOTeNoch 6bl UMETHL GONee WMPOKKIA B3rNsiA, NPN KOTOPOM BCE TOUKN 3PEHNs
HAXOAST CBOE 3aKOHHOEe MECTO.

byzem onATb paccyxzaTb No aHanoruu. CeeT - BOMHA UMK YacTuua? - OTBEeT

Ha 3TOT BOMPOC 3aBUCUT OT KOHKPETHBIX YCNOBUIA NPOBEAEHNS SKCNEPUMEHTA,
TO eCTb OT COYETAHNSA HEKNX NapameTpPOoB, ONpeaensowmnX, Kakne CBoiCTBa
AOMUHUPYIOT. 3HauUT 1 Anst 06CYXAaemMoro Hamm Bonpoca 6bi1o bl XOPOLLO
NOHATb, Kakne e ¢oakTopbl CYLECTBEHHb! AN BbI6Opa pPa3yMHON No3uuum,

MOXXHO NPeAnoNoXNTb, YTO NPU NPOUMX PaBHbIX YCIOBUAX TakiM napameTpoM
sBNsieTCS BpeNsi. He cywecTsyeT abCONOTHO 3aMKHYTbIX CUCTEM, HO C APYroii
CTOPOHbI, ANA [ABYX YaCTell eAuHON CUCTEMbI MOXHO YKa3aTb TakoW NPOMEXYTOK
BPEMEHH, B TEYEHNE KOTOPOrO UX AONYCTUMO CUMTaTb aBTOHOMHbIMM. Yem
MEHbLe UHTEpBaN, TEM TOYHee "agnabaTuyeckoe npubamkeHue".

UeM MeHblle paccMaTPUBAEMbIii NPOMEXYTOK BPENMEH!, TEM NPeanoYTUTENbHeE
no3uumst donnocodockoro 1 donsinyeckoro peannsva. Becbma cnabasi, Ho
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aKCnepuMeHTabHO OBHapYyXMBaeMas 3aBUCUMOCTb X0Aa Cpu3nyeckux npoLeccos
OT CO3HaHMSA MOXET ObITb HallfleHa 3a BPEMSI, XapaKTEePHbIM MacLITabowm
KOTOPOro CNYXWUT, Hanpuvep, NPOAOMKNTENLHOCTL Cepui OnbITOB LUMnaTa uim
[DkaHa 11 [toHHe. TO eCTb HECKONbKO MecsLles. Uem 60rblie paccMaTpuBaemblil
nepuoj, Tem 6onee BEPHO TO, YTO CO3HAaHNE HE TOMbKO NAaCCHBHbIN
HabntogaTeNb, HO BCe B BONblueil CTENEHN U, TaK CKa3aTb, aBTOP CLEHApHS.
3aecb, BMAMMO, MACLWTabbl 3aB€10MO OO/blIE BPEMEHN YENOBEUECKOM XIU3HN.
HeTpyaHO npuBecTu MHOTO CBUMAETENLCTB B NO/Mb3Y CNpPaseAMBOCTU Takoro
B3rNA4a, HO BCe OHN NOTPEOYT OT Hac BbIXOJa 3a paMku CTaTbi. UuTaTens,
3HaKOMbIil C COOTBETCTBYIOWEI IMTepaTypoil, 6e3 Tpyda MOXET cAenaTb 3TO.

KonnekTusHoe cO3HaHue?

EC Mbl NPeANONOXNUM, YTO CO3HaHNE - aKTUBHBIN Y4aCTHUK dDOPMUPOBAHIS
dou3nyecKoil peabHOCTH, C HeN36EXHOCTLIO BO3HUKAET W BTOpas npobnena.
O[IHO 13 ee NPOSIBNEHUIA - U3BECTHbIIA "napafokc Apyra Burdepa". CyTb ero
OYeHb MPOCTA: NoYemy pasHble HabnLaTenm, UICXOAA U3 PasHbIX, Tak

CKas3aTb, LEHTPOB HAabNAEHNS, UNEKOT Aeno ¢ obuiel dousnyeckoi
peanbHoCTbH? M0406HbIA e BONPOC BO3HUKAET B 3BePEeTTOBCKON MOAENM MUPa:
MOXHO /I CYMTaTb, YTO PasHble HabNtAaTeM CyWeCTBYOT B OAHON BETBY
MHOXECTBa BO3MOXHbIX UCXOL0B? FCHO, YTO 3TN U MHOXECTBO NOJ06HLIX
BONPOCOB AO/MKHbI BO3HUKATbL, KaK TOMLKO Mbl Nepexoium OT no3uuum
LOBPOTHOrO pu3Myeckoro peannsma K MOLENM BATHEPOBCKOro Tuna.

ECTb HECKONbKO BO3MOXHOCTEIi PEWEHNST 3TOIi NPOGNENDI - YKOKEM ABE, B
N3BECTHOM CMbiCNiE, NPEAENbHO Pa3nnyHbIX. MepBas MOXET COCTONATb,
HanpumMep, B TOM, YTO NOCTaBNEHHbIN B NapafoKce Buriepa sonpoc
TPaKTyeTCs B lyXxe KBaHTOBOI# NAEONOMN, HE UNELMA NPAMOTro
3KCNEPUMEHTANLHOIO CMbICNA U, CNEeA0BaTENbHO, NeTadon3nyeckmil. BTopas -
NPVHSTH B KQYECTBE MUNOTE3bl, YTO OTAENbHbIE, KAXKYLWMECS aBTOHOMHbIMA
CO3HaHMS1, aBBTOHOMHbI MLlib B N3BECTHbLIX NPEAENax, HO COCTABNSIKOT YacCTu
HEKOro eMHOro Nonst CO3HaHUSA. FICHO, YTO Takoil NoAxo/ 06elaeT 0ObACHNTD
MHOFO€, XOTS 1 BbIXOANT AaneKo 3a NPe/ensl He TONbKO CPU3NYECcKoil Teopun,
HO 11 doMNOCOCDCTBOBAHNS, ONMPAIOLErOCA HA ECTECTBEHHOHAYYHbI MaTepUan.
STOT He BNOMHE NPUEMNEMbII B paMKax Hay4HOI CTaTbi XOA MbiCNeil NHTepeceH
TEM, YTO 3[1eCb BUAHbI TOUKN HAMOONbLWEr0 ECTECTBEHHOIO COMMKEHNS
NOAXOA0B, BbIPaCTaKOWNX U3 EBPONENCKON Hay4yHOI Tpaauumi u BOCTOYUHBIX
MeTacpu3nyecknx KoHuenumii. Caenaem elle HeCKONbKO OCTOPOXHBIX LWaros B
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3TOM HanpaBneHuu...

Mup 3BepeTTa - 3TO MMP, B KOTOpPOM ecTb BCP. Ho Tawm, rae ecThb BCe. No
CyTV HET Huyero. OnpefeneHHoCcTb, YHUKaNbHOCTb Mupa TpebyeT
CYLLEeCTBOBaHNS KakOro-TO BbIGMPAIOWEro Ui KOHCTPYMPYHOWEro NPUHLMNG,
paccekarlWero BeCb MAP Ha TOT, KOTOPbIA "eCcTb", U TOT, KOTOPLII Nlb MOT
Obl ObITb. ATO COpa3MepHOE "BCEMY MPY" CO3HaHKE 1 eCTb TOrAa
OEACTBUTENbHBIA UCTOYHIK BPEMEH MMPA U €0 3aKOHOB. [IBIKEHNE MAPa €CTb
[B/KEHNE 3TOro rnobanbHOro Co3HaHus.

BeCKOHEeuUHbIl CKaY0K OT HEro K oTAenbHbIM NHAMBUAYanbHbIM CO3HAHNAM
KaXXeTCA He CTO/b HenpeoaoinmbIM, ecnn 4onyCcTnTb, YTO NPONacTb OTHIOAb HE
nycTa, a 3ano/iHeHa HUICXOAALMM TOKOM CO3HaH!A.

Takoe BHyTpeHHee POACTBO MHAMBUAYaNbHbIX CO3HAHMI NO3BONAET HaM NOHAT,
MOYEMY XXE MUPbI, B KOTOPbIX HAXOAAT CEOS1 OT/AENbHbIE UHANBIAYATbHbIE
CO3HaHIS1, OKa3blBAOTCS YaCTAMN OIHOrO 6ONLWOro MMpa. Toraa Mup, B
KOTOPOM Mbl CEOS1 OGHAPYXXMBAEM CO BCEM KOMMNEKCOM CPU3NYECKNX,
aCTPOHOMUYECKUX, FEOMETPUYECKNX U T.4. U T.N. 3aKOHOB, "HayanbHbIX
FPaHNYHbIX YCNOBMIA" - 3TO HE TOMbKO PE3yNbTaT JBOMOLUMN STOTO MIAPA, HO
UTOT [ABKEHNS NO HEKON TPaeKTOPNUM KONNEKTUBHOTO CO3HaH!s B (a30BOM
NPOCTPAHCTBE BO3MOXHbIX MUPOB.

Tpu Nporpammbl

CTaHOBUTCS ACHO, YTO Napancuxonorus - 3To He CTOMbKO YYeHne o
"pe3epBHbIX BOMOXHOCTSAX YENOBEYECKON NCUXIMKN", CKONbKO CBOEr0 pPoja
3KCNepUMEHTaNbHas METacpN3NKa, UCTOUHUK YHUKANbHON MHCpOpMaLum O
CBOWCTBAxX MUpa B LENOM.

B nocnegHne rofsl ycuans BbiAaloWNXca TEOPETUKOB HanpasieHbl Ha Co3MaHne
TaKol BCeobbemntoleil Mogenu mmpa, B KOTOPOIi BCe MHOroobpasne 3akOHOB
NPUPOLb! BbIBOAUNOCH Obl 13 MUHUMATEHOTO YICTA YHUBEPCA/bHBIX NOCTYNATOB.
AMNUPUYECKOIt OCHOBOWN 34ECh CNYXAT, rNaBHbIM 06Pa30M, JaHHble acTPOCPN3NKN
N don3NKIN 3NEMEHTAPHBIX YacTUL. 3aKOHOMEPEH BONPOC - MOXET /i By ayWni
"Benukuit CHTE3" ObIThb YCNElEeH NPu UTHOPUPOBaHUN NPOGNEMbI CO3HAHNS?

Celyac Mano KTO COMHEBAETCS B 3TOM - Bedb BCA NCTOPKUA, Npnyem He
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TONbKO CPU3NKM, HO 1 HayKy B LIENOM, MOXET CNYXUTb NPEAEnbHO SICHON
[eMOHCTpaLVeil TOro, YTOo Takoii NOAXOA He TONbKO AONYCTUM, HO W
nnogoTeopeH. OfHAaKO, ICHO W APYroe: PaHo WM NO3AHO AOMKHA
OGHAPYXNTLCS €r0 OrPaHUYEHHOCTb.

M30mMpoBaHHasa cucTema, abcontoTHO TBEPAOE TENo, NOCKOe NPOCTPAHCTBO -
NOHSATYUS BNONHE 3aKOHHbIE, HO MWL B NPeAenax onpeAeneHHoro Kpyra
npo6nem. BcenexHasi, B KOTOPOIA HET TOM0. YTO Mbl Ha3bIBAEM CO3HAHNEM -
TaKasi )Xe TeopeThyeckas abCTPaKLNs, Kak 11 BCE NEPEUNCTEHHbIE.

Torfa He KaxeTcsa abcypaHol 3afa4a NOCTPOEHNSI eCTECTBEHHOHAYYHOI
KapTWHbI MMPa, B KOTOPOI1 MaTepus 1 CO3HaHMe 06Pa30Bani Obl Takoe Xe
OpraHnyeckoe eanHCTBO, KaK CUMbHble, Cnabble 1 ANeKTPOMarHUTHbIE
B3aMMOAENACTBIS B €NHOI TeopuM nons. B HacTosilee Bpems CPOpMyMpPOBaHbl
naeitHble OCHOBbI TPEX OTHOCUTENBHO HE3aBUCUMbIX Hay4HO-UCCNEA0BaTENbCKIX
nporpamM, Ans KOTOPLIX PELEHNe 3TON 3afaum, eC He FnaBHast, TO OfHa U3
NepcnekTUBHbIX Lenei.

[epBast CBSA3aHbl C HanpasNeHUEM, peanusyembim B MexayHapoaHoM
yHuBepcuTeTe Maxapuim. BTopas npeAcTasneHa UNKNOM TEOPETUYECKUX U
3KCNEPUMEHTANbHBIX PabOT, NPOBEAEHHBIX B MPUHCTOHCKOM YHUBEPCUTETE NOj
pykoBoacTBoM P.[KaHa. 1, HakOHeL,, TPETbs Pa3BNBaETCA KaK CylleCTBEHHas
YaCTb UCCNE0BaHMA CMIMH-TOPCHUOHHBIX B3aMMOLENCTBUIA.

Mporpamma MIU

Becbma 06WMpHas HayyHO-UCCNeLoBaTeNbCKas Nporpawma paspabarsiBaeTcs
rpynnoit COTpyaHuKOB MexayHapoaHoro yHusepcuteTa Maxapuwm (MIU). B Heil
NPUCYTCTBYIOT Kak TeopeTnyeckue, Tak n IKCNepuMEHTabHbIE acneKThl,
NPUYEM KaX/plil U3 HUX BECbMA UHTEPECEH.

Ee ngeonorunyeckoe 060CHOBaHMe Hanbosnee noaHo NpefCcTaBneHo B

MHOT QUUCIEHHbIX Ny6MMKaumax donsmka-TeopeTuka [.XerenmHa. Cnegys
BENYECKOW TpaauLMM, OH CXOANT M3 Tesuca: NogobHO TOMy, Kak Bce
MaTepuaibHble 06bEKTHI €CTb YaCTI efnHON doU3NYeCKoil CyOCTaHLMM, TakK U
pasnnyHble UHAMBUAYAbHbIE CO3HAHNA CnefyeT paccMaTpuBaTh Kak NPOSBNEHNS
€/I'HOT O YHUBEPCANbHOTO CO3HaHMSA.
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Ha dpeHomeHanbHOM YpOBHE MaTepUs 1 CO3HaHMe KOHTPACTHO Pa3/nyHbl No
CBOMM CBOWCTBaM, OZHAKO HNYTO He MelaeT HaMm NOCTYNMPOoBaTb, YTO Ha
KakOM-TO JOCTAaTO4YHO OYHAAMEHTAIbHOM YPOBHE OHU COCTaBAAT €ANHCTBO.
STOT XOA MbICN anpuopu MOXET 1 He BbI3BaTb OCOOLIX BO3PAXKEHUI Y)KEe XOTA
Obl NOTOMY, YTO 6bIN HE pa3 pa3paboTaH B MHOrOUNCIEHHbIX JOMNOCOCPCKMX
cucTemax.

HeopanHapHOCTL npeanaraemoro [.XerenmHom noaxoga COCTOUT B
yTBEPXAEHUN, YTO Pa3suTre cousnku JOCTUINO TAaKOro 3Tana, Korga 06bLeKToM
ee 1ICCNe0BaHnA CTaHOBATCA OHTONOMNYECKe CTPYKTYpPbI, 06lme Kak ans
NPOSIBNEHHOr0, dOU3NYECKOr0 MUPa, TaK U 415 NnaHa CO3HaHUA. 3HAUUTENbHbII
ycrnex B NOCTPOEHUN TEOPUS CO3HaHNS MOXET ObITb 0becneyeH bnarogaps
BbIENEHNIO NPOCTENWNX 1 Hanbonee cpyHaaMeHTaNbHbIX CTPYKTYP CO3HaHNS,
KOTOpble, Kak cuuTaeT [l.XerenmH, IMeroT BeCcbMa TOYHOE COOTBETCTBUE
dom3nyeckM CTPYKTYpam 3aKOHOB NPUPOAbI.

CoTpyaHukn MexayHapoHOro yHuBepcuTeTa Maxapuium nonaratoT, YTO Takoil
MOXO[ MOXET CNyXWUTb CEPbE3HOI NAE0NOrMYecKor 1 TeopeTuieckoil 6a3oil Ans
Lienoil cepun pa3paboToK, 6asnNpyHOWMXCS H3 TEopUM CYyNnepCcTPYH, NPUYEM He
TONbKO B 06N1aCTH COU3NKN, HO U BECbMA LWMPOKOM CMEKTPE HayUHbIX U

counanbHbIX Nporpamv. Mbl OTMETUM Wb OLHO U3 TakuX HanpasneHui -

NOMbITKI BO3AEACTBUS Ha XOA COLMaNbHbIX NPOLECCOB C NOMOLLbHO
LieneHanpasnerHoN KonneKTBHON MeanTtauun (adpdoekT Maxapuuwn).

[epBble Takue uccnegosaHns Gbinn nposefeHsl B 70-e rofpl, n B HUX

U3yyanach AuHamuKa npecTynHocTyu B 22 ropofax CoefnHerHbix WraTax (¢
Hacenenuem nopsagka 25 Toic. Yenosek). CornacHo ony6imMKoBaHHbIM OTYETaM,
YPOBEHb NPECTYNHOCTH YyMEeHbWancA B Tex 11 ropogax, rae’'nocraTovHoe
KONMYecTBO (He MeHee 1%) xuTeneit NpPakTUKOBaN TPaHCLeLEeHTaIbHYHO
MeauTauuio. Mexay Tem B 4pyrux ropogax (B3sTbiX B KAY€CTBE KOHTPO/bHbIX)
OHa NpojomKana pacTu. B fanbHenwenm aHanornyHble uccnefosaHns obim
NPeanpuUHATLI C GOMbLWIMM Pa3Maxom, Korfa "o6bekTami BO3AEACTBUA™ CRyXum
y)XXe He OTAENbHbIe TOPOoAa, HO Lienble CTPaHbl U AaXe rpynnbl CTPaH, Npuyem n
3[1eCb COOOLAETCH O HaMYMU NONOXMTENBHOrO adodpekTa.

UuTaTens Bnpase yaAMBUTLCS, YTO JeiCTBINe CTONb HEBONLLIOI FpynMbl

NMPaKTUKYKOLWKUX MeanTalnio MOXET OKa3aTb 3aMETHOE BNAHKNE. [laxxe ecnm Mol
nosepum, 41O Takoe |U,el\/IICTBI/IG B MPUHUMNE BO3SMOXHO, HE OKaXKETCA /I OHO
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noAo6HbIM cnabomy pagmocurHany Ha gooHe MHOrOKPaTHO NPEBBbILAOWMX ero
LUYMOBbIX NOMEX?

HeoxuaaHHbI BbIXOA U3 Tynuka npeanoxun K. Apton (Takke coTpyaHuk MIU). OH
HanomHun 06 13BeCTHOM B dou3nke peHoMeHe cBepXpaamalmui, npu KOTOPOM
WHTEHCUBHOCTb, M3Ny4aemast KOrepPeHTHbIMA UCTOYHUKaMU, OKa3blBAETCS
NPONOPLUNOHANLHON HEe NePBOI CTENEHN, HO KBALPATY UnCna OTAE/bHbIX
u3nyyateneit. Takum ob6pasom, adopekT Maxapuium MOXXHO TPaKTOBaTb Kak
0C060ro pofa noneBoit apdEKT CO3HaHNS.

34€ecCb CNOBO KOrepPeHTHOCTD - KNOYEeBOE. Y)XXe W3 WKO/bHON ONTUKK U3BECTHO,
YTO XapakTep n3ny4yeHus AByX NOAOGHbIX NCTOYHUKOB MPUHLMNMAIBHO
OT/MYAETCA OT HANOXEHNS U3nyyaTenen, gpasbl KOTOPbIX MEHSKOTCA XaOTUYECKA.
Uem 60rblie YMCNo TakuX UCTOYHMKOB. TeM 6onee pasuTeneH KOHTPacT, !
HarNsAHbIA NpUMep TOMY - U3NyyYeHue nasepa C LebiM CNeKTPOM CBOICTB,
HEBO3MOXHbIX AN O6bIYHBIX UCTOYHUKOB. BiauMo 1 npu KONNEKTUBHOI

MeauTauu1 NPOUCXOANT HEYTO BPO/E “Na3epHON KOrepPeHTHOCTH", OCTPOTa U
30PPEKTUBHOCTb KOTOPOM BLICTPO (Kak Ir) pacTeT C YBENMUYEHUEM UiCNa €€
Y4aCTHUKOB.

DKONOrnsi CO3HaHus

Pas3BuBas 3Tu NpeACTasNeHUs, MOXHO BbICKa3aTb MMNOTESY, YTO KaYEeCTBEHHbIE
OCOGEHHOCTY KO/NEKTUBHOrO CO3HaHNS (B YaCTHOCTH. CTEMNeHb ero
KOrepeHTHOCTH, UK e, HaNPOTWB, XaOTUYHOCTH) ECTb HE TO/bKO
coupabHblil, HO 1 0C060ro pofa dousnyecknii qakTop, BANSIOWMA Ha XO[,
CTUXUiiHBIX NpoLeccoB. CBUAETENLCTBOM 3TOI0 MOXET ObITh 3aMeTHOE
YBE/NYEHNE CENCMUYECKON aKTUBHOCTM B 30HAX OCTPbIX MEXHALMOHANbHBIX
KOHJD/IMKTOB.

B 3TOM CMbIC/IE CaMo OGLECTBO BLIOUPAET (OCO3HAHHO UMM HET) TOT MU, B
KOTOPOM €My 3aTeM NPUXOANTCS CylleCTBOBATb. Tak BECbMa ECTECTBEHHO
BO3HUKAET NOHSITIE 3KONOTMN CO3HAHNS CO BCEM KOMNNEKCOM COOTBETCTBYHOWMNX
3KONOrMYeCKoMy noaxoy TeMm. CTaHOBUTCS TaKXKe SICHON ¥ OFPaHNYEHHOCTb
CYWECTBYHOUEro 3KONOrMyeckoro noaxo/aa, KOTOPbIA HYXAAETCS B CylL/ECTBEHHOM
[IONONHEHNA CTIMCKA PacCMaTPUBAEMbIX UM CPAKTOPOB: HAPSAY C TaKuwK
TPaauUMOHHBIMA, KaK BO3flyX, BOAA U T.A., COCTOSHNE KOMNEKTUBHOIO

CO3HaH!S1 OKA3bIBAETCS O/HUM U3 KIHOUEBbIX.

LvIl



KBaHTOBasA MeXaHWKa Kak MeTasA3blK

B n3BeCTHOII cTaTbe [IKaH 1 [JOHHE UCXOAAT U3 TOrOo, YTO "PeanbHoCTb
BO3HUKAET TO/bKO B pe3ynbTaTe B3auMoLeNCTBUA CO3HaHNA CO CBOMM
OKpYy)XeHueM". NMo3TOMy Kak KOHLEeNTYya/bHbli annapaT, Tak 1 doopmanmam
KBAHTOBOI MEXaHUKK, KOTOPbIE NepBOHaYa/IbHO ObINN NpeaHa3HaYeHbl Ans
OMNCaHUA YNCTO cpusnyecknx goeHOMEHOB, OKA3bIBAOTCSH NPUIOAHBIMA ANS
NPefoCTaBNeHNA OBWMX XapakTepPUCTUK CO3HaHWS, B3aMMOAENACTBYIOWEro C
OKpyxeHnem. Obuas TeopeTnyeckan cxema BuIrNAAUT TakuM 06pa3oM: CO3HaHue
MOAENMPYeTCS KBaHTOBOMEXaHMYECKO cpyHKumen LpeanHrepa, ero oKpyxeHue -
COOTBETCTBYyIOWE doopMOoil noTeHynana. Torga ypasHerne WpeauHrepa 3agaet
COOCTBEHHbIE OYHKUMM 1 COBCTBEHHbIE 3HAYEHNS, KOTOpPLIE 3aTeM 1
NHTEPNPETUPYITCA Kak NPeACTaBNeHUs IMOUNOHANBHOTO 1 KOTHUTUBHOIO OMbiTa
WHAMBUAYANbHOTO CO3HAHUA B [JaHHOW KOHKPETHOI cuTyauun. Kak cuutaroT
aBTOpbI, B TaKOM KOHTEKCTE LeNblil PS4 TPaguUNOHHbIX TEM KBaHTOBOIA

MeXaHUKI (Jyanm3M BOMHA-4aCcTULA, NPUHLMN HEONPELENEHOCTN U T.4.)

Nony4atT HEOXNAAHHbIA U NHTEPECHDIA CMbICN, ONUCHIBAS OMbIT KONNEKTUBHOTO W
WHAMBUAYANbHOTO CO3HAHKA.

OCHOBOI NPEANOXEHHOI MOAENN CRYXINKM [1BA BHYWUTENbHbIX MO 0ObEMY 1
UTOram LyKNa 3KCNePUMEHTOB, NPOBEAEHHbIX aBTOPAMN B TEYEHNE MHOTUX NET.
Mepsbiii LMKN NPeACTaBNsN UCCNEA0BaHNE HU3KOYPOBHEBOO NCUXOKIMHESA C
MCNONb30BaHNEM Pa3HOOB6PA3HbIX MEXAHUYECKNX 1 ANEKTPOHHbIX YCTPONCTB.
XapaKTepHo, YTO A5 BECbMa Pa3nnuHbiX (oU3nYeCKMX 06bEKTOB PesynbTaTbl
KpaiHe CXOXM, YTO MOXET CNYXUTb CEPbe3HbIM CBUAETENLCTBOM UX
doyHaaMEHTanbHOCTH!.

BTOpOii MacciB NpeacTaBneH OnbiTami N0 SICHOBUAEHMIO, NPUYEM 3HAUNTENbHAS
YaCTb X OCYWECTBNEHA B TaK Ha3biBAEMOM NPEKOTUTIUBHOM BapUaHTe, KOraa
NEPUMNMEHT PErUCTPUPYET CBOW BNeYaTNEHUS] O MALEHN 0 TOTO, KaK OHa
NPefbsiBNeHa areHTy, a BO MHOTUX Clyyasix [axe W [0 BbiGopa MALIEHM.
OTNMeYaeTCs, YTO B Npeaenax TOYHOCTU IKCePUMEHTA HE OBHaPYXXEHO
3aMEeTHOIA 3aBUCMOCTM OT PAcCTOSHUA (BNNOTb 10 MEXKOHTUHEHTaNbHbIX, B
HECKONbKO ThICSY MUIb), KOTOPAsi OMKHA Obina Obl HAGNKAATHCS NPU
MEXaHU3NMe Nepeaaun MHApopMaLyn, CBA3aHHOM C PacnpPOCTPAHEHUEM BOSH.
ABTOPbI NOAYEPKIMBAIOT TaKXKeE, YTO HET KaKOI-NMBO OLLTUMOIA 3aBUCMMOCTH
TOYHOCTY NepLenuu OT BPEMEHHOTO MHTEPBANa.
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Mo mHeHnto [xaHa u [lloHHe, NPSIMOE MCMO/Nb30BaHNE COBPEMEHHON OU3NYECKOId
TEopUn He UMEET OCOOBIX LWAHCOB Ha yCnex B 06bACHEHNM NCu-GDEHOMEHOB,
XOTS NOMbITKA CAENaTb 3TO HEOJHOKPATHO NPeAnpuHUManCb. Heobxoauma
OCHOBaTENbHasA CMeHa uccneaoBaTeNbCKoil napagurmsl. Ho Takoi
KOHLENTYaNbHbIA CABUT HYXAAETCS B NPUHUMNMANBHO HOBOM MOHATUAHOM
annapate, KOTOPpbIii ele He co3aaH. ECTb 1 BbIXOA U3 3TOr0 Tynuka?

O/H 13 BO3MOXHBIX CNOCOOOB - PaCLMPEHNE CMbICNA YXKE UMEHOWNXCA NOHATUI.
/13 ICTOPUN HayKN MOXXHO NPUBECTI MHOTO NPUMEPOB, KOrAa Takoii, Bpoge Obl,
YACTO CEMaHTUYECKNA XOf OKa3ancs BecbMa NioLOTBOPHbIM (GMKANLNIA K
o6cyxaaemoil Teme - "BonHa BEPOSITHOCTK"). HO BeAp CNONb30BaHNE CNOBa B
HeOoOblYHOM pacLMpPUTENLHOM 3HaYeHUn ecTb MeTadoopa. [kaH 1 [toHHe 1
npegnaraloT paccMaTpuBaTb KBAHTOBYH MEXaHWKY Kak Komnnekc metadpop, ¢
MOMOLLbK KOTOPBIX MOXHO MOMbITaTbCA AaTb CUCTEMHOE OnUCaHne dpeHomeHa
CO3HaHuAA.

[oueny e He NCUXONOorus U GUONOrKsl, a UMEHHO KBAHTOBAsi MEXaHUKa, CTO/b
nanekasi No CBOEMy UCXOAHOMY NPEAMETY, MOXET CNyXUTb OCHOBOI Ans
NOCTPOEHUS MOZENEli NCU-SABNEHINI? BbiNo Gbl HEBEPHO yMATb, YTO AEN0 3AECh
TO/bKO B 6OraTCTBE Y YHUBEPCATLHOCTI €€ MaTEMAaTUYECKOrO annapaTa - 3To
06CTOATENLCTBO, KOHEYHO, CYLECTBEHHO, HO HE FNaBHOE.

CoBpEMEHHbIE "HayKi O XMBOM" A0 CUX NOP HAXOAATCA NOA CUAbHEMWAM
B/NSIHUEM PEeLYKUMOHNCTCKOrO NoXozaa, Kak Obl Npoaomkast (M NoCTeneHHo
NpeoLonesas) ULe0NOrNYeCKyo UHePLUI0 NPOLWNOTro Beka. Mexay Tewm
XOMMCTUYECKMIA NOLXOL, BNepBble Haubonee nocneoBaTesbHO U NNOA0TBOPHO
peann30BaH UMEHHO B KBAaHTOBOI MEXaHWKe, a, CnefoBaTeNbHO, U3 BCEro
MHOXXECTBA COBPEMEHHbIX Hay4YHbIX TEOPUl OHa OKa3anach Haubonee
NOArOTOBNEHHON K BOCIPUATIIO NCunpobnembl. MOXHO yKa3aTb MHOIO NPW3HaKOB
3TOrO - KaK BeCbMa KOHKPETHbIE aHaorn Mexay HEKOTOPbIMA NCu-CPEHOMEHaMN
N TaK Ha3blBAEMON KBAHTOBOI HENOKANbHOCTHIO, TaK 1 GoNee WMPOKMn Kpyr

Tem; napannenm Mexay BOCTOYHbIM MUICTU3MOM 11 KBaHTOBOW KapTUHOI M1pa.
[103TOMYy KBAHTOBAA TEOPUS HAUYMHAET BLICTYNATb Kak CBOEro poja MeTassblK,
LUMPOKO NPUMEHAEMbII 1 3a NPeLenamn UCXOAHOro Kpyra dousnyeckux 3agau.

Monst KpyyeHns 1 ncu-goeHoMeHb|
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Bnepsble NpeacTaBneHle 0 KpyyeHnn kak 06bekTe cousnieckoil Teopuu
BO3HMKNO B M3BECTHOI paboTe 3.KapTaHa. B KOHUE NATUAECATbIX rof0B GbinK
NPEeANPUHSATLI NOMbITKA NOCTPONUTL TEOPUIO FPABUTALMN C KpydueHuem. T.Knbén u
[.lUuma yKa3ann Ha BO3MOXHYH) B3aUMOCBSI3b KPYUYeHNsi NPOCTPAHCTBa-BPENEH
C COGCTBEHHbIM MOMEHTOM UMMYNbCa. B3pbIBHOI POCT uncna nyGamKauuii
nocneaosan nocne craTeit KonunHckoro 1 TpayTMaHa, pacCMOTPEBLINX
KOCMONOrnYeckue cneacTans Teopun (YCTPaHeHne CUHrynsipHocTy). K
HACTOSILEMY BPEMEHN ONYBNKOBaHbI MHOTWE COTHU PaboT, NOCBSALIEHHbIX TO
Tewme, N HECKONbKO KOHKYPUPYHOWMX NOAXO/0B aKTUBHO Pa3BMBAIOTCS B
nMTepaType. IKCNEPUMEHTaNbHBIN CTATYC KOHUENLMM OCHOBAH KaK Ha MPsiMbIX
OMNbITaX, CBUAETENbCTBYHOWMX O MAKPOCKOMMYECKOM NPOSIBAEHNN Noneil
KPYYeHIs1, TaK 1 BECbMA OBWMPHOM 1 Pa3HOOOPA3HOM MAcCKBE [aHHbIX,
KOTOPbIit MOXET ObITb OCMbICNEH KaK MANKOCTPaUMs doyHAAMEHTaNbHON PO
KpYy4eHust B cousnyecknx npoLeccax.

ECTb OCHOBaHWSI nonaraThb, YTO [aHHas KOHUENUMs MOXeT OKa3aTbCs KNo4eBoil
M Ana pewenus neuxodousnieckoil npobnemsl. Brnepsble aTa naes 6bina
BbiCKa3aHa A.E.AkuMOBbIM B paboTe. bonee aeTanbHO rMnoTesa passinTa B
cTtatbe A.E.AkumoBa n B.H.buHru. 1o ux mHeHuto, nHauBuayanbHoe COo3HaHue
CMOCOBHO NPON3BOAUTD U3MEHEHUE CTPYKTYPLI NPOCTPAHCTBA-BPEMErn. B cuny
30 PEKTOB HENMHENHOCTN Takne U3MEHEHNS MOTYT CO3/aBaThb YCTOUMBLIE
06pa3oBaHnsi, TO eCTb CylEeCcTBOBaTb kKak 0c060ro poaa TOPCHOHHbIA dOaHTOM.
Torja OTKpbIBAETCA BO3MOXHOCTb (U31NYECKOro OOBLACHEHUSA HE TONbKO
nepenayn MbICIM Ha PacCTOsHNe, ACHOBUAEHNSA, HO U TaKuX, Ka3anoch Obl,
6e3HafeXHO "OKKYNbTHbIX" dDEHOMEHOB, KaK NONTEPreicT, NPKU3HEHHbIE
npu3paku u Tak ganee.

CornacHo I./.lUunosy, pa3pabaTbiBaemast M BEPCUA "Bakyym" UMEET CBOUM
0ObEKTOM TaKOWi OHTONOrMYECKINA YPOBEHb, Ha KOTOPOM dou3nyecKoe 1
NCUXNYECKOE B 3HAUMTENBHOI CTENEHN CoBnaaaroT. NMoCTympyeTcs, YTo
OCHOBY BCEX WU3BECTHbIX KBAHTOBbIX NO/NEN COCTAaBAAET HEKOTOPOE NepBnyHoe
TOPCUOHHOE Nofe, KOTOPOE ECTb COBOKYNHOCTL 3NEMEHTaPHbIX
NPOCTPAHCTBEHHO-BPEMEHHbIX BUXPEN, HE UNEIOWMX SHEPTUN, HO NEPEHOCALNX
nHcpopmaumto.*

B n3secTHOIi cTaTbe .LUMMAT npeanoxun runoTesy, CornacHo KOTOpPOil

NCU-SIBNEHNSA CBA3aHbI C KO/NANCOM BONHOBOM CPYHKUMW. BnocnecTsun aTa
naes 6oina passuta O.K. e boperapom B KOHTEKCTE NpeAcTasNeHnit 0 Pom
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onepexarolmx NOTEHLMaN0B B SIBNEHUN SNHILITERHOBCKOI KOppensuu. Bo3moxHas
PONb SABNEHNSI KBAaHTOBOI HENOKANLHOCTI B NCMcpeHoMeHax 06CyXanach paHee.
CpaBHUTENbHO HEAaBHO ObINO BbIABMHYTO NPEANONOXEHNE, YTO, NO KpaitHeN
Mepe, HeKOTOopble NPOSIBNEHNS KBAHTOBOI HENOKaNIbHOCTI MOTYT GbITb
PaccMOTPEHbI B KOHTEKCTE CMMHTOPCUOHHBIX NPEACTABNEHMIA 1, B YaCTHOCTM!,
ObIM NPEANOXEHbI CXEMbI SKCNEPUMEHTOB A1 NPOBEPKM NPEANONOXEHNSI O TOM,
YTO BOMHOBOW KOMManc CONpPOBOXAaeTCA TOPCUOHHLIM BO3MYLLEHNEM. TaKiM
06pa30oM NosABNSIETCA ele OAUH acnekT, B KOTOPOM runoTesa o
CMH-TOPCUOHHOM NPUPOLE NCU-ABNEHMIA MOXET ObITb KOHKPETHO pa3paboTaHa.

[pUHAMAs BO BHUMaHWE BO3MOXHOCTb TOPCHUOHHON MHTEepnpeTaLm BONHOBON
doyHKUMK, HETPYAHO NPOCNEAUTb CBA3b KBAHTOBO-MEXAHMYECKOTO U
TOPCUOHHOIO NOAX0Aa K ncu-doeHomeHam. Kak Mbl BUAEeM, CyleCTBEHHbIM
3NEMEHTOM PACCMOTPEHHOIA Hami B N.7 MOAENN MAPA CAYXWUT NPeACTaBneHne o
peanbHOCTY Onepexarowwyx BofH. B doopmanbHbiil annapaT Teopun obe
KOMMOHEHTbI BXOAAT CUMMETPUYHO. ECAM U3Ny4eHne AaHHOrO Tuna nornowaeTcs
AOCTaTOYHO CUMbHO, TO Gnarofaps B3aUMOLECTBIIO C BEWECTBOM BcenerHoil
onepexarolast KOMNOHEHTA, KaK Y)Ke OTMeuanoch, cuesaeT. Kputepwuil
A0CTaTOYHOCTN MOXHO CDOPMYMPOBATb, HANPUMEP, TaK: eCit U3nyyeHue,
MCMYLEHHOE 13 HEKOTOPOI TOUKM, HE UNEET HUKAKNX LWAaHCOB BLIATY 3a
npegens BcenexHoii, To B 4aHHOM MecTe OyayT HabntofaTbCsA TONMbKO
3anasfplBatolue BOMHbI. B MHOM cyyae HaboAaeTcs u onepexarouas
KOMNOHEHTa. TakiuM 06pa3oM, CyleCcTBOBaHE GDEHOMEHA NPEKOTHALMM MOXET
03HauaTb, YTO CYWECTBYET HEKOTOPLIN CPUINIECKUI areHT, UMEeoLLWIA
ONEPEXatOLLY0 KOMMOHEHTY W, CNeA0BaTeNbHO, NOMNOWAKWMIACA BELWECTBOM
BceneHHolt CywecTBeHHO cnabee, Yem nons, OTBETCTBEHHbIE 3a YeThIpe poja
doyHAaMEHTaNbHbIX B3aUMOLENCTBMUIA.

* [POCTblE PacCyX/AEHUst NOMOTYT NOHATb NPUHUMNMANBHYK OCOBEHHOCTb NONS
KPYYEHMS], BRXHYIO NS 06CyXAaeMoro sonpoca. Cymma MMHEHbIX BEKTOPOB
eCTb Takxe MHeiiHbI BekTop. Co3eplas BEKTOP, Mbl HE MOXEM CKa3aTb,
Kakasi napa ero cocTasuna v Gbina i 3Ta napa BoooGLle. [ns BpallieHns aena
06CTOST MHaye. Cymma [ByX BpallieHuii He ecTb TPeTbe BpalleHne O6pasHo
rOBOpPS, BPallEHNs] HE YMUPAOT B CBOEI CMME. HO COXPaHSIOTCS KakK
MHAVMBNAYaNbHOCTY, a NPU HEKOTOPbIX 06CTOATENLCTBAX MHCpOpMaLMA 06
MCXO[IHbIX KOMNOHEHTaX MOXET GblTb BOCCTAHOBNEHA. STO BEChMA BAXHOE
06CTOSTENbCTBO OT/MYAET CNUH-TOPCUOHHOE NoNe OT BEKTOPHbIX noneii.
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ECTb cepbesHble TEOPETHYECKIE W IKCNEPUMEHTANbHBIE OCHOBAHISI NONaraTh,
YTO TaKuM NOCPEAHNKOM SBNSIETCA TOPCHUOHHOE None, NOCKONbKY MEXaHU3M ero
B3a/MOAENCTBIUSI C BEWEeCTBOM CYLECTBEHHO OTNYAETCA OT, Hanpuvep,
3NEeKTPOMArHUTHOr0. Pe3ynbTaTbl NPOBEEHHbIX PaHEE IKCNEePUMEHTOB TOXE
MOXXHO TPaKTOBaTb KaK HalnuMe Takoit KOMNOHEHTbI. HO 3TO 03HauaeT, YTo
eC/M PacCMOTPEHHAs HaMu MOENb Mpa B O6WKMX YepTax COOTBETCTBYET
[eliCTBUTENLHOCTY, €r0 NPUYMHHO-BPEMEHHAA TKaHb UMEET TOPCUOHHYH
OCHOBY.

3aknyast 3TO KpaTKuii 0630, KOTOPLIN HE CTaBi CBOEN LiENbo
CPaBHUTENbHbIN aHanM3 OCOOEHHOCTEN PACCMOTPEHHbIX HaMu NPOrpamM, OTMETUM
MMlb, YTO HET HUKAKMX UAENAHbIX NPEnATCTBIAN UX Byayulemy COMMKEHNIO I
B3aVMOBNUAHNIO*.

/13BeCTHO, YTO KOrfa B dousnke nosBASATCA HOBblE B3aUMOAENCTBUA, UMK, Kak
FOBOPWIM B NPOLIOM BEKE, HOBbIA POA CI, TO NMOHaYany 3TO MOXET
BOCNPUHUMATLCS MMlb KaK HeGO/bloe [06aBNEHNE K Y)Ke CNOXIBLIEACA KapTUHe
MMpa. B KOHUE KOHLOB OKa3blBaeTCs, YTO Takoe COBbITHE C HEM3BEXHOCTb
NPVBOANT K pafnKanbHOMy U3MEHEHUIO HAWero NOHUMaHUS YCTPONCTBa
BcenenHoit. MOXXHO NO3TOMY HaAEATLCA, YTO Pa3BUTHE CrNH-TOPCUOHHOI
KOHLeNuun npveedeT K 6onee rny6oKoMy NOHUMaHWKO NCUXOdoM3NYEeCKOil
npPoGEMb.

3akoyeHne

3HaunNT M BCe CKasaHHOe, YTO npobnema "co3HaHne n dousnyecknii Mp™ yxe

B GMvKalwne rofpl UMeeT WaHC nepecTaTb 6bITb TEMOW TOMLKO doUIoCodoCKMX
CNEeKyNsauuil 1 CTaHeT OAHUM 13 pa3fenos HopManbHOI (B CMbicne TKyHa)

HayKu?

Kak mbl BUAEMM, ANSt ONTUMMCTUYECKON NepCneKkTMBbl eCTb ONpeaeneHHble
OCHOBaHMs1, HO, C APYrOi CTOPOHbI, GbINO Gbl BAXXHO NOHATH, NOYEMY
napancuxonorus 1 HopmanbHasi Hayka NpeAcTaBnAlT coboii kak Gbl Ape
HECMELLMBAOLMXCS XIAKOCTH, CYLECTBYIOT KaK Obl B 1ByX Pa3HbiX N3MEPEHNSX.

Hanbonee 4yacTo BCTPeyaoleecst 0GLSICHEHNE - HEBLICOKAS OCTOBEPHOCTS,

COMHUTENbHAs LIEHHOCTb Napancuxonornyeckoro Matepuana. Cnopy HeT -
MOXXHO NMPUBECTY MHOFO NPUMEPEB FPYObIX METOANYECKNX OWNOOK, CaMoOBMaHa. .
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a B psfie Cnyyaes v CO3HATENbHON MUCTUCDUKALMM,

*B 4aCTHOCTH, pa3paboTKa TEMbl "3KONOIMN CO3HAHNS" MOXXET NOCHYXNUTb
o6Lieil Lenbio Takoro conmxerms.

Ho Befpb N0LOGHbIE CHOXETHI BCTPEYaOTCA U B TPAAULNOHHOI HayKe. B To xe
BpEeNs HeNb3A He BUAETH U APYroro: K HaCTOSALEeMy BPEMEHI BbINOMHEHO
3HaUMTENbHOE KOMMYECTBO PaboT, YA0BNETBOPSHOWNX CaMbM BbICOKIM
METOLNYECKUM KPUTEPUAM N ONYONKOBAHHBIX B COMMAHBIX HAYYHbIX U3LAHUSX.
Takum 06pa3oM, pacxoxee MHeHne 06 OTCYTCTBUM Y Napancuxonorim
CepbesHoi aKcnepuMeHTanbHOI 6a3bl - CBOEr0 PO Npefpaccynok. [leno Tyt
CKOpee B NPOSBNEHNM O4eHb NPOCTOro 0OLEKTUBHOIO 3aKOHa. Ha3oBem ero
YCNOBHO "npasunom nopsifka coopkn”. Nogo6HO TOMY Kak BCSKMiA CIOXHbIIA
MeXaHn3M, COCTOAWMIA U3 BOMLLOTo Ynucna feTanen, LonyckaeT MMilb
OrpaHMyeHHoe Y1Ccno Cnocob0B ero MOHTaXa, Tak 1 npoLecc 0bpeTeHns
"Benukoro CuHtesa" umeeT KpUTUYeCcKue TOYKM, 3Tanbl, NocnefoBaTeNbHOCTb
KOTOPbLIX HEe MOXeT ObITb HapylweHa. Hanpumep, cHayana obvenHeHne
3NeKTPNYecTsa 1 MarHeTM3Ma, 3aTem ONTUKa KaK YaCTb 3NEKTPOANHAMUKN,
nocne 3Toro Teopus 3neKTPocnadbbiX B3auMOAeACTBUA U T.4. -
nocnefoBaTensHOCTL AeTepPMUHUPOBaHa He UCTOPUYECKI CNOXMBLLMMIACSA
06CTOATENLCTBaMM, HO YCTPOCTBOM MUPA Kak Lenoro. 3aMmeTHslil nporpecc
NCUX0-COU3NKN KaK HEKOTO aHanora UCTOPUYECKOro NyTu 3NeKTPO-MarHeTU3va
crefyeT OXuAaTb TO/LKO NOCNe TOro, Korfa cama dousnka OKaeTcs roTosou
K TakoMmy cuHTe3y CTapTOBOI TOYKOW CUHTE3a, BOSMOXHO, NOCNYXNT
KOHUENUWs CMH-TOPCUOHHBLIX B3aUMOAENCTBIUA. YUTO Xe KacaeTcs, Tak
CKa3aTb, CyObEKTMBHbIX NPOSIBNEHMIA JAHHOTO 3aKOHa, TO Y Hac NoKa HeT
OCHOBaHMI1 OXMAATb KaKX-TO 3aMeTHbIX U3MEHEeHNn. HopmanbHoe CBOMCTBO
HOPMaNbHOI HayKu - 3TO cnenoTa K TeM ¢pakTam, KOTOPbIX OHa HEe MOXET
0ObACHUTL. 34€eCh Nnone LeATENbHOCTY [ABHO U3BECTHbLIX 1 XOPOLO
OTpPabOTaHHbIX MEXAHW3MOB BbITECHEHNS Yy)KEPOAHON MHGDOPMaLMK BMECTE C ee
HocuTenamu. /ivwb Korga nosBNsieTCS BO3MOXHOCTb afanTauum, Heo6Xo4NMOCTb
3anpeTa 1cyesaeT W BUHOTpag nepecTaeT ObiTb 3eNeHbIM.

ECnm e roBopuTh 0 6onee OTAaNEeHHO! U NPeanoYTUTENbHOI NepcnekTise, To
aBTOPbI CYNTAIOT MONE3HBIM NPUBECTY UMTATY U3 KHUrM J.H.ToncToro:

“TONbKO NPaBubHOE PasyMeHne XU3HN AaeT LOMKHOE 3HAYEeHWe 1 HanpasneHne
Hayke BOOOLLE 1 KaXAO0N Hayke B OCOBEHHOCTH, pacnpefensis ux no BakHOCTY
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X 3HAYEHUSI OTHOCUTENBHO XKU3HU. EC/N XKe pasyMEHNe Xn3Hi He TakoBo,
KakiM OHO BMIOXXEHO BO BCEX HAc. TO 1 Cama Hayka OyaeT NnoXHasi.

He TO, 4TO Mbl HA30BEM HAaYKOW, ONPEAENUT XM3Hb, & Halle NMOHATUE O XKU3HH
onpefenMT To, YTO cneayeT NpuU3HaTh HayKoW. A noTomy Ans TOro, 4Toob
Hayka Oblna HayKoil, JOMKEH ObITb NPEX/E PELIEH BONPOC O TOM, YTO €CTb
HayKa 1 YTO He eCTb HayKa, a fid 3TOro JOMKHO OblTb YSAICHEHO NOHATUE O
XN3HK",

MepeyeHb TeocodoCKoii MTepaTyphl, HEOOXOAUMON A1t [IyXOBHOTO
COBEPLIEHCTBOBAHMS:

1. E.Nnucapesa "Yenosek BuaumbliA U HEBUAMMBIA"
2. C.B. CTynbruxckuii "Kocmniyeckune nerexgpl Boctoka™

3. "O Kapwe v NepesonnoueHnn™ (no Tpyaam E.MN. bnasaTcKoi U KHUram
"YXusoit STukK")

4. AH. Knuzosckuii "OCHOBbI MUPONOHUMaHKS HoBOW dnoxu"

5. EN. Pepux "Mucema™ 1, 11, 1l Tom

6. "OKKkynbTu3M 1t lora" 1, Il Tom (nucema E.N. Pepux 8 Espony)
7. "Mncema E.N. Pepux B Amepuky” 1, 11, 1ll Tom

8. ckaHpepXatym (E.N. Pepux) "Yawa BocToka"

9. "MucbMa MaxaTm" (Mepenncka KocMuyecknx Yuutenen ¢ aHrnmicKumm
UHTENNUTeHTamm)

10. Hatanbst PokoTosa (E.N. Pepux) "OcHosbl Byaansma”
11. NN.®. benmkos "330Tepuyeckan buorpadoms Pepnxos”

12. b.H.A6panos "Tpaxut Arkm oru" 1-X111 Tom
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13. "Yuenne Xpama", "Teorexesuc”, "330Tepuka ana HadmHarowmx", “C
[opHOi BepwmHb!”

14. H.A.YpaHoB "OrHenHbiit nogsur” 1, Il Toum; "YKemuyr nckanui'";
"Pasmblwnas Hag "becnpepensHocTbio™ t - VI]] Tom; "O6 acTponorum™;
"HecTn pagocTs"”

15. E.N. bnasaTckasi "Pa3obnayenHas 3unaa” 1, Il Tom; "TaitHas [JoKTpuHa"
1,11,111 Tom: "Hosblit MaHapnoH"; "TaliHble 3HaHuA"; "CKpuxanm Kapmbl";
"Tpun xenanns"; "Kapma cyab6sl"; "fonoc besmonsusa™; "Teocodockuii
cnosaps"; "Muckbma"; "Kapmuueckue sugeHusa”; "HepHasa marus B Hayke"; "3
newep u aebpei MHgocTaHa"; "3aragoyHsle nnemeHa Ha Fonybbix ropax";
"[lyp6ap B Nlaxope"; "CvepTb n 6eccrepTne"”; "Teppa MHKOTHUTO"; “M1CbMa
KCuHHeTTY"; "Kntou K Teocodpum; "N36paHHble cTaTei” 1, Il YacTb

"Tumanaiickne bpaTtba™; "IMMKCUP XN3HK" 1 T.4.

16. Yuenne "Xusas OTuka": "308", "O3apeHne”, "O6umHa", "Artn fora",
"BecnpenensHocTb" 1,11 yacTb; "Mup OrHexHbin” 1, 11, 11l yacTb;
"Cepgaue", "Mepapxusa”, "Ayn", "bpaTcTeo”, "HaasemHoe" 1, Il yacTb:

"KpunTorpavwmel BocToka", "HanyTcTsne soxar"
CsefieHns 06 asTOpax

AkMOB AHATONNA EBreHbeBmy - AMPEKTOP MeXayHapoaHOro UHCTUTYTa
TeopeTH4ecKol 1 npuknagHon dousnku Poccuiickoil Akagemn eCTeCTBEHHBIX
HayK, akafemuk MexxayHapoHO Akagemin sHepronHcpOpMaLMOHHBIX Hayk,
reHepanbHblii AMPEKTOP MEXOTPACNEBOr0 Hay4YHO-TEXHUYECKOTO LeHTPpa
BEHUYYPHBIX U HETPAAULMOHHBIX TEXHONOIWNA, I.MOCKBa. MOCKOBCKMiA AnekcaHap
BUKTOPOBWMY - BEAYWMIA HAYYHbI COTPYAHUK MeXayHapo4HOrO UHCTUTYTa
TeopeTnyeckon 1 npuknagHon dousnku Poccuiickoil AKagemn eCTeCTBEHHBIX
Hayk, r.Mocksa.

3neil MeHsIeT CBOO KOXY, MTULbl - ONepeHbsi, AEPEBbS MMCTbSI, YENOBEK -
060N0uKN, a naen - oopMbl CBOEr0 BbipaxXeHusl. iaeu, Boipaxaroume

HENPENOXHbIE UCTUHbI XKI3HN, - 6ECCMEPTHbI, HO CPOPMbI UX BLIPAKEHNSI MEHSIHOTCA
O/IHOBPEMEHHO CTEYEHUEM 3BONHOLMK CO3HAHNA U MbIC. DTO YCNOoBIE Hafo

NOHSATb OYeHb WMPOKO. MbiCb OCTAHOBUTbL HENMb3S!, PABHO Kak 1 YOUTb UAEHO.

Noes cnsiHust iByx MupoB, naest nx o6benHeHust GyaeT yTBepXaeHa B
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CO3HaHUM yenoseka. ATO TpebosaHne Isontouun. s Isontouun 6e3pasnnyHo,
KaK 9TO OCYWEeCTBUTCS, ecnn Lenb 6yaeT AOCTUrHyTa. Penurnsi B 3ToM He
npeycnena, HO NPeycneeT Hayka, KOTOpasi YBEPEHHO lWaraeT, cama He 3Has
TOro. B 06nacTb! Hespumoro Mupa. Mpako6ech! 1 LepKOBHUKK ByayT BOMUTL!

W NPK3blBaTb Kapbl HEOECHbIE HA TEX, KTO NOMAMO WX OCMENNNCS B3SATb B CBOM
PYKVU KNtOuM OT BpaT B LapcTBO 3HaHns 1 CeeTa. Ho MMp ocTaeTcs Bce Tem

e, UCTUHA CTPOEHNST MUPO34aHna HEN3MEHHOI N OTKPLITLIE, U elle HEOTKPbITbIe
3aKOHbl MaTepui HEN3MEHHbIM B OCHOBE CBOEIA. A BCE HENOHUMaHNe, Bce
NPOTUBOPEUMS, BCS TEPMUHONOIUS, CNOPbI, HEBEXECTBO - BCE 3TO OCTaeTCA
HEeOTbEMNENbIM JOCTOSHNEM NOLEN, HE MOTYLWMX BMECTUTb SABNEHNS Yy A0BNLHON
OTHOCUTENbHOCTM BCEX CBOWX 3HaHMiA, LOCTYMHbIX YMy YENOBEKA HA HACTOALLEN
CTYNEHN ero 3BOMKUNOHHOIO Pa3suTHs. HEOOXOANMO NMOHSTO, YTO He
CylWecTByeT Npeaenos NO3HaH!A MMpa 1 3aKOHOB €ro , YTO B

BecnpefensHoCTH XMBET YeNoBEK, YTO Jaxe MaTepusi B BbIPaXEHNM TOHYaALLMX
CBOMX NPOSABNEHNI TOXe Gecnpe/ernbHa 1 No3HaHa 0 KOHLUA BO BCem obbeme
CBOEM 11 BCEX BbISIBNEHMAX CBOUX ObITb HE MOXET. K uemy yHmkaTb MaTepuio,
CBO/SA €e K TOMy. YTO B [laHHbli MOMEHT NO3HaHO Balleil HayKoii? OHa elle
TOMbKO CTOMT Ha NOpOre BenMyanwmnx OTKPbLITHA B 06nacTv 6ecnpesensHoro!
MO3HaBaHUA MMPa U TEX 3NEMEHTOB, N3 KOTOPbIX OH COCTOUT.

[panu "Artn orn”, T.2. § 374.

Kocmnyeckoe npefHasHayeHne YenoBeka COBEpLUEHHO He NoHUMAeTCA. Heyxenu
[laHa emy XW3Hb A8 TOro, YTo6bl GECCMbICIEHHO NPO3A6aTh Ha KOpe NnaHeTh
B TeYeHUe HeCKONbKIX AEeCATKOB €T, YTOOLI 3aTem yidTi B HEObITHE U
ncuesHyTb? HeT Hnyero 6onee abcypaHoro, Hexenn nogo6Has HenenocTb.
CoTBopuom MnameHHbIX /IOrocos npegHasHayeHo ObiTb YENOBEKY, U B 3TOM -
CMbICN BOMNOWEH!I ero Ha 3emne. CKOpO Hayka OTKPOET BpaTa B Mup
Hespumblit, fOKaXeT doakT BHENNOTHOrO CyWwWeCcTBOBaHUSA AyXa, NONyumT
oTnevaTks HaagsemHoro Mupa u yTeepauT CBA3b AByX MMpOB, n TOraa nepea
4e/i0Be4eCTBOM BCTAHET BOMPOC - 3a4emM U NS YEero OHO CyWecCTByeT. YueHne
YK1BOI STWKN JacT OTBET Ha BCE 3T BONPOCHI. MOMOryT 1 3anucu aTu. Bee
OyfLeT NoAsam faHo, KOrfa BPems HaCTaHeT NPOCHYTLCA. ban3ko OHO, U Hafo
3apaHee NPUroToBNTbL Uy Ans ayxa. MNo3aHo O6yAeT roToBuTb, Korga Hago
OyfeT pas3faTh. BOT noyemy Tak MHOro gaeTcs ceitvac. Pagu bygywero
[aeTCA, KOTOpOoe NpubamKaeTCa HeoTBPaTUMO. YXoaAwas MATas paca
CONPOTYUBNSAETCA XECTKO HE3BEXHOCTI OrHEHHON. HO CPOKN NOAXOAAT, U BCe,
YTO He COOTBETCTBYET CTYNeHu DBOMIOLMM, CO CLEHbI CoildeT. byayuee
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YenoBeyecTsa u 3emnn HaCTOMLKO He COOTBETCTBYET HaCTOSWENY ee
COCTOSIHUIO, YTO Jaxe TPYAHO NPeAcTasnTb cebe, Kak BOMNOTUTCS OHO B
peasnbHble dOOPMbl, HO OHO CY)XXAEHO, 1 OCYWECTBNEHNE ero Hen3oexHo. 1 nuua
AN fyxa 6yaeT OveHb HyXHa. [oToMy 3a00T/IMBO COGEPEM KXY KPOXY,
K&Ky KPYNuLy CBepX NnocbinaemblX Mbicneil. Bce npurognTcs, 6o Bemko
pasHoobpasie co3HaHni. 3ab0TMBO BCe nogbepeM. onog fLyxa BenukK.

Ipanu "Aenu Hozu" 3 m., $550
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