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fnasa 11

EO3HAHWE I MbILLNEHNE

Co3HaHue 1 MbiwneHne

Koneny XX Beka npuBeA MHOTUX y4eHbIX K H/ee 0 HEOOXO0ZH-
MOCTH pPacCIIMPeHHUs] KapTHHbI MHPA, TO €CTb CMEHe Hay4HOH
napaaurmbl. OzHO M3 HamboAee CyIIECTBEHHbIX BbICKa3blBa-
HUH B 9TOM HaNlpaBA€HHH — CAMsIHHE HayKd U peauruu. K3
NIEPBOM YaCTH KHHTH CAEJYET, UTO y:Ke T0pa CHCTEMATU3HPO-
BaTh MOKA 3ara/IovHble ZIASI HaC MCUXO(PU3HUECKHEe (DEHOMEHDI,
MIPOSIBASIIOIINECS B TaK Ha3bIBAEMbIX aHOMAAbHBIX SIBACHHUSIX:
SICHOBHZIEHHE, TEAEKHHe3, TeAelaTHsl, TeAelIOPTalus, IKCTPa-
CeHCOpHUKa. JKCIEPUMEHTbI TOKa3bIBAIOT, YTO OCHOBOH SIBAE-
HHUH DHEPTOUH(POPMALIMOHHOTO OO6MeHa SIBASIETCS YEAOBEUECKOE
cosnanue. | loaTomy, B mouckax mMexaHusma aHOMaAbHbIX SIB-
AEHHH, Mbl BbIHY2K/J€Hbl PACCMaTPHBATb (PUBHUECKHH MHP H
cosHaHHe Kak eauHbli mpouecc. Ho ecan pusuueckuit mup
AIOZISIM 3HAKOM M B KaKOW-TO CTEIlEHH U3Yy4eH, TO MHP CO3Ha-
HUsI COCTOMT M3 CIIAOIIHbIX BOIPOCcoB. B HayuHoli AuTepaType
TI0 [ICUXOAOTHH CYILECTBYET MHO?KECTBO OIPE/IEACHHUH TIOHSITHSI
«CO3HaHHE», YTO TOBOPUT O CAO?KHOCTH JIAHHOTO (JeHOMEHa, HO
JAAbHEHIIIeE JBHKEHHE BIlepesl TpeOGyeT OCTAHOBUTbCS HA OJi-
HoM u3 Hux [77].

Oco6eHHOCTD *KUBOTHBIX U YeAOBEKA COCTOUT B CIIOCOOHO-
CTU BbIZIEAUTb Cebsl U3 OKPY:KAIOIEH CPeJbl, MOJEAHPOBATD
BHEIIHHH MHp, NpeBUAeTb. Des aTolt criocobHOCTH 6bIAO 6bI
HEBO3MO?KHO CKOABKO~-HHUOYZIb pa3yMHOE MOBEEHHE 2KHBOTHDIX
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HAM YeAOBeKa B U3MEHSIIOIIMXCS YCAOBHAX. DTy cnocobHocTh
HHJMBHJA, TIPUBOJSAIILYIO K BbIIEACHHIO cebs U3 OKpy:Ka-
I01LEro MHpPa, Ha30BeM cosHanuem. F.aunbiii pouecc camo-
Pa3BUTHsSI MUpA TIPUBOAMT K €r0 CAMOTIO3HAHHIO, K TIOSIBAEHHIO
mosra. OH criocob6eH MbICAHTb abCTPaKTHO, 06pa30BbIBATH 06 -
IL[Me TOHATHS, OTPbIBATbCS OT PEAABHOCTH, PE(PAEKCHPOBATD,
TO eCTh BHZETb U usydatb cebs co croponbl. OzHuM U3 BbIC-
IIIUX KOMIIOHEHTOB CO3HAHMSI SIBASETCSI MbIIIAEHHE — CIO-
co6HocTb A1060T0 MO3ra (HE TOABKO UeAOBEUECKOro) OTpa-
2KaTb JeHCTBUTEABHOCTb H HCIIOAb30BATb MOAYYEHHYIO HH-
(opmanuio ara Bbibopa obpasa geiicteuil. B npobaeme
(OPMHPOBAHHsI MbIIIAEHHS] Ha TIEPBbIH MAAH BbI/IBUTAETCs He
CIOCOGHOCTb MaTepUH K TMaCCHBHOMY OTParKeHHIO, a aKTUBHAs,
JesteAbHas cTopoHa cosHanus [19—22].

MsBectHa koHLenuus KAacCHYECKOH MaNIMHHOH MOZEAH
MO3ra KaK CHCTeMbl 'POMaZHOH CAOXKHOCTH, 06pa30BaHHOH
KOMOUHAIIMeH OrpaHUYeHHOTO YHCAA TeAe(OHHBIX KOMMYTATO-
poB U cyeTHbIX MamuH. | [pu 3ToM oTAEABHBIE PYHKIIMOHAAD-
Hble CTOPOHbI CO3HaHHUsA (MaMsATb, BBIYMCAHTEAbHbIE OTIepaLIHH
U ZIpyTHE) ZOCTaTOYHO XOPOMIO OMHMChIBAAUCH Ha YPOBHE KAAC-
CHYeCKHX TIOHATHH U TIoAJaBaAUuCh MozeAupoBanuio [ 23].

Bosmo:kHOo AM co3gaTh MozieAb MO3ra 3 TEXHHYECKHX HAH
GHOAOTUYECKHX DAEMEHTOB?

ITOT NMOZAX0Z, MPOTHBOPEYHT KaK 3aKOHAM (PUSHKH, TaK M
mbiaenust. [ Ipogeccop Mockosckoro yausepcurera H. M. Ko-
603eB TOKa3aA, YTo MPEANONOKEHHe 06 OTBETCTBEHHOCTH 3a
TPOLIECChI MbIIIAEHHs HEKOTOPbIX MHOKECTBEHHbIX 110 CBOEH
TIPUPOZIE MOAEKYASIDHbIX HAH CHCTEMHbIX MEXaHHU3MOB HeJOITy -
crumo [20].

Mosr siBAsieTCSt HEBEpPOSITHO CAO2KHOH CHCTEMOH, KOTopast
npu paboTe ZOAKHA MOTPEOASITD DHEPTHIO U, CAEZOBATEABHO,
6e3B03BpaTHO TepsTh ee. | [ocaeannii npouecc koandecTBeHHO
XapaKTepU3yeTCs CHelMaAbHbIM (DU3UYECKMM MapaMeTpoM —
SHTPOITHEN.

PaccMoTpUM ¢ 3THX MOBMIIHE TIPOLIECC MBIIIACHHSI, OCHOB-
HOM 3aKOH KOTOPOTO TAACHT: BCAKHH ()OPMarbHO-AOTHYEC-
Kuil BbIBOJ (0Ka3aTEABCTBO T€OpPEM, TIOCTPOEHHE CUAAOTH3B-
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MoB¥), MOBTOpPEHHDIH MHOTO pas, 1aeT a6COAIOTHO HeM3MeH -
Hble pesyAbTarbl. VlHbIMU cAoBaMH, MOCTpOEHHAs U3 MHOME-
CTBa 9AEMEHTOB, 3aB€/IOMO SHTPOIHUIHAS CHCTEMa — MO3T —
crocobHa K MbIIIAEHHIO, TIPH KOTOPOM SHEPTHs He 3aTpavHBa-
eTcs, TO eCTb K 6e39HTPONUHHOMY TPOLIeCCy.

CaezoBaTeAbHO, MEXaHU3M MbIIIACHHS CAEZYET HCKATb B
cHCTeMax, Mpolieccax, Y KOTOpbIX MepeHoc HHPOoPMaHu He
Tpe6yer 3aTpar 3Hepruu.

B uccaenosanusx npobaeMbl cOBHaHMS B NICHXOAOTHH H
HeHPOTICUXOAOTHH OTMedaeTcsl ele ogHa (yHZaMeHTaAbHas
yepTa — (PEHOMEH IIEAOCTHOCTH: FOAOBHOH MO3T pearupyer
Ha pasjpazkeHHe Kak HejeAuMas cucrema. Fmenno sto cBoii-
cTBO Hamrero cosHauus otMetuA J. [llpeaunrep eme B 1948
roay B coeit kuure [24]: «Cosnanue Hukorza ue nepe:zsuba-
eTcsl Kak MHO2KECTBEHHOCTDb, a Bcersa Kak eaunoe». Lleaoct-
HOCTb B MOBEJIEHUH MO3Ta U 6e39HepreTHUecKas nepejaya
HH(OPVMALHH B PA3SAHUYHDIX €r0 OTAEAAX OTAHYAET MO3T OT
IBM wu apyrux kubepHeTHuecKHX yCTPOHCTB.

Monckn KBaHTOBO-MEXaHNYECKON
KoHUenunn co3HaHns

CymecTBytoT AM QU3HYECKHE CHCTEMbl, 06AAZAIONIHe STHMH
ceoiictBamu? /la, B TexHMKe M3BECTHDI TaK Ha3bIBaeMble CITH-
HOBbIE CTeKAA, 06 azatomue cBoicTBoM enoctHoctu. Cpesol,
06Aazar01ed CBOUCTBOM LIEAOCTHOCTH, SIBASIETCSI (PUSHYECKHU
Bakyym. On npouusbiBaer Bcio Beeaennyo. 1o nospoasier
paccMaTpuBaTh BceaeHHyIo Kak eZuHOe LIeAoe.

B ¢usuyeckux cucremax yauBUTEADHBIM CBOHCTBOM 11€AO-
CTHOCTH H IlepeJadd HHPopMaluH 6e3 3aTpaT d9HepruH obAaza-
I0T KBaHTOBO-MexaHHU4eckue cuctembl. | lostomy B garbHeii-

* Cu/l./IOZMB.M — JAEAYKTHBHOE AOTHYECKOE 3aKAIOYE€HHE, COCTOsALIEE U3 JBYX
IIOCBINOK U BbIBOZA. Hanpumep, BC€ YETbIPEXYTOAbHHKH HMEIOT YETbIPE CTOPOHDI,
KBaZpaT — Y€TbIPEXYIOAbHHK, CA€ZLOBATEADHO, KBaZpaT HMEET YETbIPE CTOPOHDI.
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1IIeM OCTaHOBHUMCS Ha TIOMCKe KBAHTOBO-MeXaHHYeCKOH KOHIIET -
IIMH CO3HAHMS.

B 1936 roay raypeatr Hoberesckoii npemuu aatckuii gu-
suk Huabc Bop 06paTur BuuManue Ha BO3MOXKHOCTD MCIIOAb-
30BaHMs KBAHTOBOH MEXaHHKH JAS peIlleHHs IPOBAEMbI CO3HA-
uus [25]. K passutuio aToit ugen BepHyAHuCh AMIIb B ceMuze-
csAThIX rozax npottnoro Beka [26—28]. Boiau Boickasaus a0-
raZik 06 aHaAOTHH B CBOMCTBaX KBAHTOBOTO TOASl U COCTOSIHHUSI
CO3HaHHs1, KOTOPOE, T10-BUAMMOMY, TIOPO:KAETCs] BOBHUKHOBE -
HHEM KOTepEeHTHOTO COCTOSIHHUS U Tak Zanee. Kpuruueckuit ana-
AU3 3THUX PabOT COAEPMKHUTCA B MOHOTpaQUU PHUAOCOPa
. 3. Uexmucrpo [22]. B 1961 roay aurauiickuii pusux bo-
Y3H C(POPMYAHPOBAA HPHUHIIMIT BbIBOAMMOCTH, COTAACHO KOTO-
poMy Bce HabAIOZaeMble MaKpPOCKOMHYECKHE CBOHCTBA TEA
ZIOAZKHbI BbIBOZUTBCS U3 DAEMEHTapHbIX cBOHCTB yacTul. Ha-
npuMep, TeMIepaTypa U ZaBAeHHe CBS3aHbI C JIBHZKEHHEM MO-
AEKYA, SAeKTPHYECKHH TOK — C JIBHKEHHEM DAEKTPOHOB, OIl-
THYECKHE CBOMCTBA CpPeJl — C TMOTAOIIEHHEM, U3AYYEHHEM H
paccesiHHEM (DOTOHOB.

Boysn noaaraer, uto umeercs cBsisb crivHa 9AeMeHTapHOH
yacTHIIbl U niporiecca Mbimaenus. | lonpobyem pasbsicuuTb mo-
HSITHE «CITHH», OHO HIHPOKO HCMIOAb3YETCS B (DU3UKE DAeMeH-
TapHbIX YaCTHI M 6yJeT YaCTO BCTPEYaTbCsl B ITOH KHHTE.
B kBanTOBOH MexaHMKe YaCTHIbI 06AaZAI0T CBOHCTBOM He3a-
TYXalOILEro BpallleHHUsi BOKPYT CO6CTBEHHOH OCH, BpallleHHe 3TO
MOZKET TIPHHUMATb /IBa 3HAYEHHs — [0 YaCOBOH MAM TIPOTHB
4acoBOH CTPEAKH. JTO CBOMCTBO HasbIBalOT criuHOM. Bpare-
HHe CIIMHOB 0ObIYHO CXeMaTHYeCKU H306pazkaeTcsi B BUJE CTPe-
AOK, 06paIleHHbIX BBePX HAM BHU3 (BpalleHue B Ty HAH HHYIO
cropony). Ecau cucrema cocrout us AByx yacTHi, To UX CIH-
HbI, COTAACHO 3aKOHaM (DH3MKHM, BCErza MPOTHBOMOAOZKHO Ha-
npasaenbt T4. CrimHoM Mo2keT Takzke 06Aa1aTh CAOZKHAs KBAH-
TOBO-MeXaHHYeCKasi CHCTeMa B IIeAOM, HallpuMep, CITMH aToM-
HOTO AZpa, CITMH aToMa U Tak gaiee [31].

[ IpeacraBum cebe, 9TO CIIMHBI MHOTOYHCAEHHBIX YaCTHIL
CO3JIAI0T OTpPeZIeAeHHYI0 KOH(Hrypaumio (3aHMMaroT onpeze-
AEHHOE TOAOzKeHHe). ITa KOH(UIypallHsi U CO3JaeT LeAOCT-
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HOCTb, XapaKTePHYIO JAs TIOCTYTIAIOLIEr0 pas/pazKuTeAs, TIpH
APYTOM pas/ipa:KeHUH BOSHUKAET UHasi KoHPuUrypauus. Baxmo
OTMETUTb, YTO BCsl 3Ta CHCTEMa pearupyeT Ha TOCTyMaroliee
paszpazkeHHe Kak HeJeAuMasl eJMHHIIA.

[lerocTHOCTD B OBeAeHMH MO3ra U Aezkalliasi B €70 OCHOBE
HecuroBasi (6e3sHepreTHyecKas) CBA3b COObITUH B Pa3AHYHbIX
ero orzaeaax oraudaiot Mosr ot IBM u apyrux kubepueruue-
CKHX YCTPOHCTB.

Uro :xe U3 cebst peicTaBASET «COBHATEABHOE COCTOSTHHE»
Bosmo:kHo, uTo 0HO CBsI3aHO C KAKUM-TO YpOBHEM Bo36y:x/e-
HHS1 HEPBHOU CHCTeMbI, KOI/Ia TOAOBHOH MOSI' HAUMHAET (yHK-
IIMOHUPOBATb KaK €JHHOEe LIEAOE, U 3TO Iepe:KMBaHUE H €CTb
CO3HaHHe.

MmvnnukatusHble cessu B Mpupoae

HMmnaukatusubiii — ot rpeudeckoro caosa implico («uepas-
pbIBHBIM 06pa3oM cBsAsbiBalo» ). | lycTb panee cymectsoBara
CBsI3b MeK/Y JABYMsl CUCTEMaMH, a Tellepb OHAa OTCYTCTBYET.
Mo:zxHo AM B 9TOM cAydae 4TO-HMGYAb CKasaTb O MOBEAEHUU
OJIHOH U3 CHCTEM B TO BPEMsI, KaK BO BTOPOU IIPOUCXOJSAT U3ME-
nenusa? BsauMozelicTBie KBaHTOBbIX CHCTEM MOzseT 6GbITh 06-
Hapy2KeHO U TOI/IA, KOIZia (PU3UYECKasl CBsI3b MeK/y CHCTeMaMH
OTCYTCTBYeT, XOTs1 paHee oHa umeAa Mecto [29]. Ecau atu cuc-
TeMbI CBSI3aHbI MEK/Ly COO0I0 HeJeAUMbIM 00pa30M, TO MeXIY
HHUMH ZI0OA?KHA COXPAHATBCS KOPPEMSIIIMSL: OHA COXPAHSIETCs] U TOT -
/12, KOI/la B3aUMOJIEHCTBUE «BBIKAIOYAETCsI» M CUCTEMbl 3HAUH-
TEAbHO yZlaAeHbl APyYT oT Apyra. Mubivu croBamu, oTBeT Ha Mo-
CTaBAEHHBIA BOIIPOC /IOA?KEH ObITb YTBEPAUTEABHBIM, TaK Kak
MH(OPMALMS OT OZHOH CUCTEMBI KaK-TO IIEPEAAETCS APYTOM.

(Dusuyeckuii Bakyym sIBASETCS KBaHTOBO-MEXaHHYECKOH
CHCTEMOH, 0OAQZAIOILEN CBOMCTBOM II€PEAABATh HH(POPMALIUIO
6e3 sarpat sHeprud. OHo 66110 06HAPY2KEHO BKCIIEPUMEHTAABHO
B cepeauHe XX Beka.

PaccMoTpuM MOAEKyAy U3 ABYX aTOMOB C NIPOTHBOIOAO -
HO HarpaBAeHHbIMH criHamu. | lycTb Moaekyaa pacrarach Ha
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aToMbl 6€3 U3MEHEHHs! TIOAHOTO MOMEHTa KOAUYECTBA JIBUZKE-
HHSI, ¥ aTOMbI Pa3OIIAHCh Ha PAcCTOSHHE, MPH KOTOPOM HC-
KAIOYeHO 06brdHOe pusuyeckoe B3aumozencTeue. OkasbiBaeT-
Cs1, YTO TIPH STOM KaKoe-TO B3aUMO/IEHCTBHE UMEET MeCTO, IPO-
SBASSICh TIPH M3MEHEeHHH CBOHCTB (X0Ts 6bI CIiMHA) OHOM U3
yacTHl cuctembl. | [0 7aHHBIM 3THX U3MepeHHI MOKHO TIpes -
CKa3aTb COOTBETCTBYIONIYIO KOMIIOHEHTY (CITHH BTOPOH YacTH-
11b1), KaK eCAM 6bl MbI IPOBEAU HaJ, Hel OTepalivio H3MEPEHHUSl.
ITO U SABASETCS CAE/ICTBUEM 11EAOCTHOCTH CHCTEMbI.

[To aromy nosoay gurocod M. 3. Llexmucrpo samerna,
YTO C TO3ULMM KAQCCUYECKHMX BO33PEHHH TaKasi B3aHMO3aBH-
CHMOCTDb CTaBIIMX a6COAIOTHO HH/IUBH/LyaAbHbIMH YaCTHIL TIPH -
06peTaeT OTTEHOK Yero-To MUCTHYECKOTO, TeAeNaTHIeCKOro, a
ellle U coBepInarolerocs ¢ 6eckoHeuHol ckopoctbio [22].

Keanrooe BsaumozelicTBue aToMOB B UCXOZHOH MOAEKyAe
CBSI3bIBAET 06a aTOMA B LIEAOCTHYIO CUCTEMY, a (PU3UYECKast He-
ZleAMMOCTb MHpa Ha CyGKBaHTOBOM ypOBHE 06ecIedMBaeT 11eA0-
CTHOCTb CHCTeMbI cO BceMH ee Tozpasaeramu. | lotentparbubie
BO3MO2KHOCTH /IBYX POJIMBIIMXCS TTOZICHCTEM OKa3bIBAIOTCS BCe-
I7la COTAACOBaHHBIMH MezK /Ly COBOM: OTpeieAeHHe CITMHOBOH KOM-
TIOHEHTbI TIEPBOTO aTOMa MIHOBEHHbIM 06pa30M H3 BOBMOKHbIX
COCTOSIHHH CIIMHOBOM KOMITOHEHTbI BTOPOTO aToMa BbIGHpAET Ty,
KOTOpasi 06eCIIeYHBAET COOTBETCTBHE C HX LIEABIM.

MsBecTen kAaccuueckuil ONbIT aMepHUKAaHCKUX (PUBHKOB
C.Z. Wu u J. Chaknov no usyuenuio moaspusaloHHbIX
CBOMCTB /IByX raMMa-(poToHOB (0603HaYUM HX 3HAKOM Y ), BO3-
HUKAIOIIMX TIpH pacraze IMi-HoAb-Me3soHa (T1°)

w0 =yT +vd,

B KOTOPOM YT U ’YJ/ 0603HaYeHbl KBAHTbI C Pa3AMYHbIM Ha-
[IPABAEHHEM BPAILEHHUSI TI0 ¥ IIPOTHUB YaCOBOH CTPEAKH.

[ Ipu Takom pacriazie POTOHDI OAZKHDI YAAAATBCA CO CKO-
POCTSIMH, OAUBKHMH K CKOPOCTH CBETA, U 3TO HE MO3BOASIET UM
UMETh MexKIy COOOH CHAOBOE B3aHMO/EHCTBHE.

OnbiT noaTBep:KAAT HAAUYHE B3AUMHOH KOPPEASIIUH B
OPUEHTHPOBAHHOCTH CITMHOB KaxK/IOU Mapbl (DOTOHOB, POKAA-
IOLLENCS TIPH Pacriaze, U KOHLIEMNLUIO (PU3HIECKON HeZEAUMOC-
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1 Mupa Ha cybkBanToBoM yposHe [30, 31]. Dror BHIBOZA Ka-
KETCs IMKMM: TIpeZICTaBUM cebe, YTO OJIUH (POTOH HAXOZHUTCS B
Cauxr-I lerepbypre, a Bropoii — B Yukaro. Ecau npu atom
M3MEHHTb OPHEHTALIMIO O[HOTO, TO TYT K€ H3MEHUTCS Ha POTH-
BOTIOAO2KHYIO H OPHEHTALIMSl BTOPOTo (JOTOHA, HO B LIEAOM CHCTe-
Ma ZIOA?KHA COXPAHUTDb TPEKHIOI0 KOH(PUTYPALIHIO CITHHOB.

STo 03HaYaeT, YTO HEOOXOZHMO JOMYCTHTh BO3MOZKHOCTD
HEHepPreTHYeCKUX B3aHUMOJIEHCTBHH Mexay TO0/CHCTEMAaMH.
Kak otmeuaer akazemux A. /l. Arexcanzpos: «Cpsasp vac-
THLL... He €CTb, KOHEYHO, MeXaHHYeCKasi CBS3b TOCPEZCTBOM
BEPEBOK MAM CHA; 9TO eCTb 0co6asi (popMa CBASH B 3aBUCHMOC-
TH OT ycAoBuH...» [32]. Ozna us BaxHeHIIMX 3aCAYT KBaHTO-
BOH MeXaHHKH COCTOMT MMEHHO B TOM, YTO OHa OTKPbIAA HOBYIO
(pOPMy B3aUMHOMU CBSI3H SIBAEHHH B aTOMHOH 0BAACTH.

Mrak, kBaHTOBbIE CBOHCTBA CHCTEMbI KaK HEZEAUMOH eZH-
HHIIbI BbI3bIBAIOT B3aUMHYIO COTAQCOBAHHOCTDb TOTEHIIMAAbHBIX
BO3MOKHOCTEH ee TI0/ICHCTEM He TOAbKO MPH KM3HH CHCTEMbI,
HO U TIOCAE ee pacraza, Kora HeT CHAOBBIX (PU3HUYECKHX B3aH-
mozectBui [33]. 3aech umeeT MeCTO UMIIAMKATHUBHBIH, TO €CTh
HeJIeAUMDbIH, XapaKTep CBA3H, a He (DM3HYECKHH, 06YCAOBACH-
HbIH TepeHOCOM dHEPTHH MAM uMmryAbca [22]. Dta cpasb ko-
PEHHbIM 06pPa30M OTAMYAETCS OT MPUBBIYHOH IPHYMHHO-CAE/L -
CTBEHHOH CBSI3H AEMEHTOB B CHCTeMaXx.

Takoro poza cBs3M Mezkzy MOTEHIIMAABHBIMH BO3MOZKHOC-
Tamu AByx nozcuctem akagzemuk B. A. Dok HasbiBaer «uecu-
AOBBIMH B3aHMOZIEHCTBHAMH», «AOTHYECKMMH CBA3SMH». lem
CaMbIM OH MOJYEPKHYA MMIIAHKATHBHO-AOTHYECKHH, a He (H-
3MYECKHH XapaKTep CBSA3H, XOTS U Te, U JpyTrHe 06beKTHBHbBI U
MartepuaAbHbl. B mocaeanuii rog XX cToreTHs McHaHcKue U
aBCTPUHCKHE (PUBHUKH DKCIEPUMEHTAAbHO TOATBEPAHAH STH
BBIBOZIbI €Ille pas.

He stum Am 06bsicHAIOTCA TPYAHOCTH PETHCTPALMH SHHO-
(peHOMEHOB OGbIYHbIMU MIPUGOPAMH, TIPHCIIOCOOAEHHBIMU JAS
(PUBHYECKOTO, TIPHBBIMHOTO JIASl HAC MPOCTPAHCTBA, M PETUCT-
PHUPYIOIIMMH, B KOHEYHOM HTOTE, H3MEHEHHsI MacChl, SHEPTHH,
UMITyAbca M Tak Zaaee? Ecam gpenomennr snepromupopmari-
OHHOTO O6MeHa MPOSIBASIIOT UMIIAMKATHBHbIH XapaKTep CBSI3H,
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HUMEET MECTO KOPPEASILIUS IIOTEHLIHAABHBIX BO3MOKHOCTEH CH-~
CTeMbl, TO U CHOCOObI PETUCTPALUU JIOAXKHDbI 6bITh MHbIMU. B
BBICKa3bIBAHUSIX HEKOTOPBIX HUCCAEZOBATEAEH MPOCKAKUBAET
MBICAb O MPUHLIMITHAABHOH HEU3MEPHMOCTH TAaKOro poja (e-
nomenos. Ho atoro s Toe ne monumaro. Ecau kakoii-au6o
(peHOMeH OKasbIBaeT CyObeKTHBHOE HAH OObeKTHBHOE BAHSIHHE
Ha YTO-AM60 MAM KOro-AHOO, U B pe3yAbTaTe ITOTO IPOHCXO-
JUT U3MEHEHHe KaKoro-Aubo rapamerpa, TO OH MOzKeT ObITb
3apErHCTPUPOBaH. A eCAM HHUKAKOTrO BAMSIHHSI HET, TO M I'OBO-
PUTb HE O YeM, TO eCTb, MIPOCTO HET (PeHOMeHa. JTOH TOUKH
3pEHHsT Mbl MIPUIEPKUBAAUCH BO BPEMST HAIIIUX HCCAEOBAHHH.



Fnaea 12
DVI3NYECKII BAKYYM

CD\]HD,GMEHTaJ'IbeIe B3anmMopgencTensg

Ormeuanoch, 4To 1Be 0CO6EHHOCTH XapPaKTEPH3YIOT KaTErOPHIO
CO3HAHMS, a UMEHHO: CBOMCTBO €ro IEAOCTHOCTH M MMIIAHKA-
THUBHBIH crloco6 nepezaun uH(opMauuu. Bosuukaer Bompoc,
MOKeT AM 06AaZaTh MOZOOHBIMU CBOMCTBAMH MPOCTPAHCTBO
Bceaennoii. Hactuuno oTBeT Ha Hero cozep2kUTCs B 0HOM U3
HallPaBAEHUH TEOPETHYECKON (PUBHKU — TEOPHH (PUBHIECKOTO
Bakyyma. Huxe Gyzer naHo kpaTkoe M3AOKEHHE OCHOBHDBIX
uzell TOH TEOPHH, YCIEIHO pa3pabaThblBaeéMOl B HacTosIlee
BpeMsi MOCKOBCKUM (usukom, akagemuxom PAEH IT'. M. [1u-
noebm [5]. Llentparbnoii uaeeii stoii Teopun siBAsieTcs yT-
Bepaxzenue, uto B | [pupoze cymectsyer nsaToe yHzaMeHTaAb-
HOE B3aHMOZIEHCTBHE, TTOAE KOTOPOTO MOAYYHAO Ha3BaHHE TOP-
cuonnoro (oT @p. torsion — cKpyuMBaHHe, BpaIleHHUe).

Ha npotsxenuu nocaegHux gecsTuAeTHi CUMTAAOCh, UTO BCe
M3BECTHDIE SIBAEHHS! TIPHPO/IbI HCUEPTIHIBAIOIIE OObSICHSIOTCS de-
ThIPbMsl (PYHZAMEHTAAbHbIMU B3aMMO/IEHCTBUSMMU: JIBYMsl JlaAb-
HOZleHCTBYIOIMMH (TPaBUTAILIHOHHBIM M SAEKTPOMATHUTHbIM) H
ABYMsl KOpoTKozeHcTBytomuMH (cuabHbIM 1 cAabbiv). OzaHnako
B Teyenue XX BeKa HaKOMHUAUCh OIbIThI, KOTOPbIe HE MOTAH
6bITh 06bsicHeHbI B pamkax 3Tod kouuermu. CoTBopeHHbiit
coBpeMeHHOH Hayko#l o6pas Bceaennoit ssasiercsi, 6esycaoB-
HO, yZ06HbIM: OH TMO3BOASIET OPraHHU30BbIBATb HAOGAIOJEHHUS H
OOBSICHATD ZlaHHbIE HEKOTOPbIX onbiToB. Ho aToT 06pas caum-
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KOM 4YacTo MPUHUMAIOT 34 TIOAHOE M BCECTOPOHHEE OIHCAHUE
PEAABHOCTH.

Kpome Toro, npearnorararoch, 4to ¢ nomonpbio H3BeCTHbIX
TpUGOPOB BO3MOKHO 3apETHCTPUPOBATH AIOOblE B3aHMOJIENUCT-
BUsL MeKy OObEKTaMH U CyObeKTaMH, B TOM YHCAE H AOGOH
HOCHTEAb MH(OPMALIUMH, OCYILECTBASIIOIINN JAHHOE B3aUMOJIEH -
creue. Ho, kak otmeuaroch, Bce coBpemennbie npu6opbt npH-
CIIOCOOAEHBI JIASI PETHCTPAIIMM U3MEHEHHs] MATepHH, SHEPTHH,
uMIyAbca (KOAMYECTBA ZBUKEHHS), MOMEHTa KOAUYECTBA J[BU-
*KEHHs1 ¥ CBABAHHOTO C 9THMH MapaMeTPaMH TlepeHoca HHPopMa -
umn. Kceratn, o npupose undopmanmu coBpemenHas (usHKa
BbICKa3bIBAETCS HEOAHO3HA4HO. Jlo CHX T0p HesICHO, CYIeCTBY-
€T AHM ellle KaKOH-HUOY/(b, KPOME OTMEUYEHHbIX, HOCUTEAb HH(OP-
MaluH. [eopHsi TODCHOHHBIX TTOAH — TPaAMIMOHHOE HallpaB-
AeHue B Teopetndeckor usuke. OHo HacuutbiBaeT 60ree cTa
Aet. B coBpemennom Buzie aTa TEOpHs onMpaeTcst Ha uzeH PpaH-
ysckoro maTemMatuka . Kaprana, koTopbiii B nepsoii uetsepTH
XX Beka ykasana Ha cymectBoBanue B | [pupoae Bsaumozeiict-
Buil ((PHBHYECKMX TTOAEH), CBABAHHDIX C BPAILlEHHEM TeA, U CO-
3/IaA MaTeMaTHYECKUH alapar JAs 3aKPYYeHHbIX IPOCTPAHCTB.

FeomeTpusauus husnkm

Caeayer 3ameTuTb, uTO B HayKe 0CO6YIO POAb HIPAET CBA3b reo-
MeTpPHYECKHX U (PUBHYECKHX MpeacTaBAenud. Kazxzpii pas npu
CO3/IaHHH HOBOH (DYH/IaMEeHTaAbHOH TEOPHH MEHSIIOTCS TIPEZICTaB-
AEHHS O TEOMETPHYECKUX CBOMCTBAX TPOCTPAHCTBA COOBITHH.
Khaccuueckas mexannka Horotona paccmarpusaer eBkau-
ZI0BO MIPOCTPAHCTBO C TPEMs KOOPAHHATAMH X, U, Z; @ TAKzKe Mpo-
CTPaHCTBO, BPeMsl, MaTepHIO HE3aBHCHMbIMH JIPYT OT ApyTa. B ce-
peaune XIX Bexa npogpeccop Kasanckoro yuusepcurera
H. Y. No6aueBckuii nokasan, 4To MOMUMO €BKAMZOBOH reoMe-
TPUH MOTYT CyILIECTBOBATD H JIPyTHE, ONTHChIBAIOILME HCKPUBAEH-
HOe MPOCTPAHCTBO. AHAAOTHYHbIE HZEH GbIAM BbICKAa3aHbl He-
menxuM MareMatukom Pumanom. B maware XX Beka atu reo-
MeTpUYECKHE TIPE/ICTABAEHHSI GbIAM HCIIOAb30BaHbl CO3ZATEAEM
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TeopHH OTHOCHTeAbHOCTH A. DiHIITEHHOM, KOTOPbIH paccMar-
pHBaA HCKPUBAEHHOE TIPOCTPAHCTBO M YeThIpe KOOPAMHATBI: X,
y, z uct (c — cxopoctb cBeTa, t — Bpems). B mupe Diinnrreii-
Ha MPOCTPAHCTBO, BPEMsl U MaTepHsi CBs3aHbl Mezk/ly coboio, a
TPHMPO/Ia TPABHTALIMOHHOTO MOASI TIPE/ICTaBASIETCS Yepes KPHBU3BHY
YeThIPEXMEPHOTO TIPOCTPAHCTBA; MPeJieAbHasi CKOPOCTD Tepe/ia-
4K dAeKTpoMarHuTHOro curHara ¢ = 3 - 100 cm/c.

Pa6oter Kaprana B 60-x rogax XX Beka HcrioabsoBan rpo-
deccop Oxeopackoro yuusepcureta P. [lenpoys ara usyue-
HUS HOBOTO (DYHZIaMEHTaAbHOTO B3aUMO/IEHCTBHSA, TIOPO2K/IEHHOTO
MOMEHTOM BpAIILIeHHsI TeA, TO €CTh TOPCHOHHBIX MoAeH. PaboTh
Kaprana u [ lenpoysa mozkHo paccmatpusath kak zaibHeliee
PasBUTHE W/IEH O CBSI3U MexK/ly TeOMeTpHeH U (PUSHKOH.

B 70-x rogax mpomaoro Beka MOCKOBCKHMH (PU3BHK
I". M. [11unos o6patur BHUMaHHe Ha TAOGAABHYIO POAb TOPCH-
onnbix noaeit. OH ocyIecTBUA MaTeMaTHUECKOE OTTHCAHHE 0CO-
6oro cocrosuust [ [pupoapt — Tak HasbiBaeMoro (hpU3HYECKOTO
BaKyyMa, [IpH 3TOM 6bIAO BBEJIEHO ZIeCTHMEPHOE MPOCTPAHCTBO
cobbrruii. [ Tocaeanee ormmcpiBaeTcst ¢ momonpbio YeThipex TpaHc-
ASLIMOHHBIX KOOPJMHAT X, Y, Z, Ct M IIeCTbIO YTAOBBIX MEKZY
ocsimu xy, X"z, y~ z (ymabr Diinepa) u x"ct, yct”, z"ct.

ABCONIOTHOE KHNYTON.
Cemb ypoBHei peanbHOCTH

Uro Takoe abcortotHoe «HMuTO»? Ha 10T, B 0611€M-TO, SICHDIH
H YeTKHH BOTIPOC He TaK-To MpocTo oTBeTuTb cxozy. Camo mowns-
tHe BeAukoit mycToThI pogHAOCh ellle HECKOABKO ThICSMEAETHH
nasaz. s nee, cornacno npeacrasaenusm Bocroka, Bosuukator
Bce MaTepHaAbHble 06bekTbl. OHHU ABASIOTCS ee 4acTbIO H B 3TOM
cmbicae uAnosopHbl. | lapagokc: B Beaukoii mycrore nocrosmao
COBEPIIAIOTCS] AKThI TBOPEHHS PEAAbHbIX 06beKTOB!
Amnrauiickuii Matematuk Kauggopa mucar 8 1979 rozy,
YTO B (DU3UYECKOM MHPE He TIPOHCXOZHUT HHUYEro, KpOMe H3Me-
HEHHs KPMBU3HbI TIPOCTPAHCTBA. [0 €CTb MaTepus TPeJCTaB-
ASIET COBOH CTyCTKHU NIPOCTPAHCTBA, CBOEOHPA3HbIE XOAMBI KPH-
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susHbl Ha naockoctu. [ M. I1lunos B cBoelt Teopuu pusmye-
CKOTO BaKyyMa pasBHMBaeT 3TH H/eH M BBOJHT CeMb ypOBHeH
pearbHoctu (puc. 43): TBepaoe Tero (3emas), KHAKOCTD
(Boza), ras (Bosayx), nrasma (OroHb), (PM3HYECKHH BaKyyMm
(3¢up), nepsuuHbIe TOpcHOHHDIE MOAA (MOAE co3HaHUA), ab-
contotHoe «HH4TO» (DokecTBennas monaza). B kaaccuuec-
KOH (PU3HKE U3BECTHbI YeThIPE arperaTHbIX cocTosTHUA (ypoBHs
PEarbHOCTH): TBEpZOe TEeAO, KHAKOCTD, ras, naasma. Cymiect-
ByeT TaKzke «(pU3HYecKHi Bakyym» (IsIToe cocTosiHue) — oc-
HOBHOE, TO €CTb dHEpPreTHYEeCKH HU3IIee KBAaHTOBOE COCTOSTHHE
TOASl, B KOTOPOM OTCYTCTBYIOT SAEMEHTapHbIE YaCTHIIbI. JTOT
YPOBeHb PeaAbHOCTH HEBO3MOKHO HabOAI0/IaTh, BCE HAIIM 3HA-
HHUSl O HEM — pe3yAbTaT KocBeHHbix usmepenuit. CpoiicTBa
(PU3HYECKOro BaKyyMa Ipe/ICKa3bIBaIOTCs TeOPHeEH H ITOATBEpK -
Jarorcst sxcrepumentom [9, 36].

(Dusuyeckuit BakyyM MOKHO pacCMaTPHBATh KaKk MaTPHUILY
BO3MOKHOH MaTepHH Pa3AMYHOH MpHpozbl. YacTHibl HeoTae-
AMMbI OT OKpYzKarolero ux npoctpatctsa. « Ouu npegcrabas-
10T CO60M Kak Obl CryIlleHHe HEMIPEPBIBHOTO TIOASI, IPUCYTCTBY -

I ‘ ABCOMIOTHOE (HNYTO ‘

[MNepBMYHOE TOPCMOHHOE Mone

Cy6cuavka

Pusnyeckuin Bakyym /

MNnasma

]

>KupgkocTb

=

Vi

0O6bekTnBHasA huanka
A
<

Tseppoe Teno 3

Vil
L

Puc. 43. Cemb ypoBHEM peanbHoCTy.
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IOIEro BO BCEM IPOCTPAHCTBe. JacTHIIbI MOTYT CIIOHTAHHO
BOSHHKATb U3 ITyCTOTbI M CHOBa McYe3aTb B Heil... Bakyym Ha-
XOZUTCS B COCTOSTHUH ITyCTOTBI H, TEM He MeHee, MOTEHIIMaAbHO
COJZIePKUT Bce (POPMbI YaCTHIL Mupa» [J].

[ TosiBAeHHIO MaTepHaAbHBIX HAaCTHIL MPEZIIECTBYIOT Tep-
BUYHbIE BaKyyMHbIe BO36Y:KeHHUsI, (PU3HYECcKas MOJEAb KOTO-
pbIX — (PUTOHHOE CTPOEHHE BaKyymMa — Oblaa MperozKeHa
A. E. Axumosbiv [36] u 6yzeT paccMoTpeHa Huzse.

I". M. [lunos mumert, 4ro «... cyuecTyommas Hay4Has U
TeXHHUYEeCKasi AUTepaTypa OTPazKaeT B OCHOBHOM CETOHSIIHHE
3HAHMSA O TIEPBbIX YEThIPEX YPOBHAX PEAAbHOCTH, KOTOPbIE pac-
CMaTpPHBAIOTCS KaK YeTbipe (Ja30BbIX COCTOSIHUA BelecTsa. Bee
H3BECTHbIe HaM (PUBHYECKHE TEOPHH, HayHHAs OT MEeXaHHKH
HpbroTona u koHyast coBpeMeHHbIMH TeOPHSMH (DYHAAMEHTaAb-
HbIX (PUBMYECKUX B3aMMOZEHCTBHH, 3aHUMAIOTCSI TEOPETHYEC-
KMM M 9KCIIepUMEHTAAbHbIM H3yYeHHeM TOBeJEeHHUs TBepabIX
TeA, KHJKOCTEH, ra3oB, pasAHYHbIX MOAEH M dAeMeHTapHbIX
vactuil. [ locaezuue aBazuaTh AeT MosiBASIIOTCS BCe HOBbIE U
HOBbIe (DAKTbl, KOTOpbIE YKa3bIBAIOT Ha TO, YTO CYIIECTBYET
ellle iBa YPOBHSI, 9TO yPOBEHb MEPBUYHOTO MOAs KpydeHust (A
YPOBeHb TOAsl CO3HAHMSI, a TaKze TOPCHOHHOTO MOASI) U YpO-
BeHb abCOAIOTHOTO ,,HuuTo” [5, 6, 37]. D! ypoBHM npu3sHAa-
IOTCSI MHOTHMH HCCAZI0BATEASMH KaK YPOBHH PEaAbHOCTH, Ha
KOTOPBIX 6a3HPYIOTCS ZJABHO YTEPSHHbIE TEXHOAOTHHY .

Hrax, Bce HauMHaeTcs ¢ aBCOAOTHOM MyCTOTbI, AGCOAIOTHO-
ro «HHuTO» (TepBbIi ypoBEeHb PeaAbHOCTH ), KOTOPOe UMeeT /iBa
COCTOSIHUSI — HeyTopsizoueHHoe u yriopsizodenHoe. O Heyro-
PSZI0YEHHOM COCTOSIHUM HEAb3sl CKa3aTb HUYETO OTIPeIEAeHHOTO,
3/1eCb HET HM HabAIOZATEAs, HU MaTepHH. YIOpPsiI0UeHHOe CO-
crostnue (BTOPOH ypOBEHb PEaAbHOCTH) — COCTOSIHHE TIPOHY-
MepOBAHHOTO TIPOCTPAHCTBA, KOTZIA CYIIECTBYET CHCTEMa OTCHe-
Ta, B ZaHHOM cAyyae zecstumepHas. Onepaumio nepexoga ot
HeyTIopsiZlo4eHHOro cocTosus K yrnopsiaouennomy [ M. 111u-
T10B BO3AAraeT Ha «IepPBUYHOE CBEPXCO3HAHHE», AOOABASsS TIPH
3TOM, YTO 3TOT TPOLECC 3a TPAHbIO €r0 TEOPHUH H TPOUCXOJUT
KaK CIIOHTAHHO, TaK U 0/, BO3/IEHCTBUEM HEKOTO aKTMBHOTO Ha-
yara — Dora, He MozzaI0IErocsi aHAAUTHYECKOMY OIHCAHMIO.
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ZlBa HUKHUX ypOBHSI, BKAIOYAsl YaCTHYHO BaKyyMHbIH ypo-
BeHb, 00PasyIOT «CYObEKTHBHYIO (DU3HKY», MTOCKOABKY OCHOB-
HOU AEHCTBYIOIIMH Ha HUX (JAKTOP — CO3HAHHE, a OCHOBHAsI
SHEPTHsl — TCHXHYecKasl. YIIOPSZIOYEHHOe COCTOSTHUE aBCOAIOT-
HOTO «HHYTO» Ha3bIBAIOT TaK:Ke MePBUYHbIM TOPCHOHHBIM TTOAEM.
Ero cTpykTypy Mo2KHO MpescTaBUTD B Buze MepeKpyHeHHbIX HH-
TeH, U3 TepeKPyIEHHbIX MPSMBIX «COTKAHO» MePBHYHOE TOPCHOH-
HOE TI0A€, €r0 COCTABASIOIINE MepeKPyUeHbl, HO He HCKPHBAEHDI.
Ha stom yposHe TopcronHoe moAe npesicTaBAsIET co6010 dAeMeH-
TapHble BUXPH, He MepeHOCAIIHe SHEPTHH, HO MepeHOCAIIHe HH-
@opmarmo. [eomeTpust mpocTpaHcTBa Ha 9TOM ypOBHE MPE/ICTaB-
AsIeT co60I0 /IECSITUMepHOE TIPOCTPAHCTBO (4eTbIpe TPAHCASIIHOH-
HbIX KOOP/IMHATDI H IIECTb YCAOBHDIX ), IPHYEM KPUBHU3HA ET0 OKa-
3bIBAETCs PABHOH HYAIO, a Kpy4eHHe OTAMYHO oT Hyas [38].

[ Ipouecc uckpusaenus, cornacuo u Teopun A. Diinirreii-
Ha u TeopuM (pusuyeckoro Bakyyma I. M. I1lunosa, sxsusa-
AEHTEeH TIOSIBAEHHIO IpaBUTAIMM, Macchl, aHeprud. | leppuunoe
TOPCHOHHOE TIOAE He MCKPHBAEHO, a 3aKPy4eHO, OHO He Tiepe-
HOCHT SHEPTHIO.

[Mone co3HaHuA

Kak ykasbiBaroch Bblilte, epBUYHOE TOPCHOHHOE MOAE COCTOUT
us nepexpydennbix npsiMbix ([Llumos nasbisaer ux uneprmona-
mu). OHu ABASIIOTCS AeMEHTapHBIMH CTPYKTYPAaMH M MOTYT
umetb nipaBoe (R) u Aesoe (L) kpydenue. Ito gaeT BosMozk-
HOCTb JBOMYHOTO KOZMPOBaHUsl M TI03BOASIET TipezcTaButb R u L
Kpy4eHHe KaK HOCUTeAU HHpopMaluu. B pesyabrate poxkaenus
Ha TepBOM YPOBHE MOAeH KPy4eHHs! BOSHMKAIOT MepBHYHbIE BHX-
PH — HOCHMTEAH MH(POPMAIMH, U MOAHAas MHPOPMALMA 0 HX
pozzieHHst 6blaa paBHA HYAIO; Ha BTOPOM YPOBHE JIOAZKEH Bbl-
TMIOAHSATBCS 3aKOH COXPAaHEHHs! HH(OPMALIH. JTOT 3aKOH BbITTOA-
HsieTcst, ecAu uucAo nipabix N, u aesbix N, Buxpeit mpu poxze-
HHM TIOA# KpydeHust octaetcst ogunakosbim N, = N .. B meymo-
PSIZI0YEHHOM COCTOSIHHHM TAOGAAbHbIH 3aKOH COXPAHEHHsl DHep-
MM BbITASZUT TaK: HeT HU HabArozaTeAs, nu Bemectsa (0 = 0).
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Bamerum, uTo HaAMuHe ZBoMdHOTO Koza (TMpaBoe M AeBoe
Kpy4YeHHe ) TI03BOASIET 3allhcaThb AI0OYI0 HH(POPMALIHIO, a B3a-
MMOJIeHCTBHE MeKAy MepeKpydeHHbIMH MpsAMbIMH (HX MOKHO
Tpe/ICTaBUTb TaK:ke KaK AeBO- U MPaBO3AKPYYEHHbIE BHXPH)
ZlaeT BO3MOKHOCTb 60.A€ee TMOKOTO MPeZICTaBAEHHUsT 3TOH HH(POP-
MalIMH, HaTIOMHHAIOIIEr0 HeHPOHHbIE CeTH B Mo3Ty. Beromuum,
YTO C MOMOIIbIO IBOMYHOTO KOJlda — TOYKH U THPE — MOKHO
TIPeCTaBUTb AI0GOE MIPOU3BE/IEHHE AMTEPATYpPbl, XOTs 6bl M0~
amy A. C. I'lymkuna «Eprenuit Onerun».

[ leppuunbie moAst KpydeHHst HOCAT pasHble Ha3BaHHSI: TIOAE
CO3HaHMS, HH(OPMALIMOHHOE TIOAE, €JUHOE TOAE, TOPCHOHHOE
rnoAe. DTO CBA3aHO C PABAHYHBIMU MOAXOAAMH K €T0 U3YYEHHIO.

OrmeTum psizi HEOOBIMHBIX CBOMCTB MEPBHYHbIX TOPCHOH-
HbIX MIOAEH:

CIOCOGHOCTb XPaHUTh U MePEHOCHTb UH(OPMalHio 6e3 3a-
TpaT Hepruy (MMIIAMKATHBHAsI CBSI3b);

CKOPOCTb TNepeIadl HH(POPMALIHH He OrpaHUYeHA CKOPOCTDIO
cBeTa;

3HAKOBOE B3aHMO/IEHCTBHE TOPCHOHHBIX MoAeH (uHepIMO-
HOB) OTAMYAETCs OT 3HAKOBOTO B3aUMOZIEHCTBUS B SAEKTPO-
marnetusme. CTpyKTypbl, UMeIOIIHE OJMHAKOBOE HarlpaB-
renne sakpyTku R, u R, npursrusarorcs, a nporusoro-
AozHO 3aKpydennbie R, u R, orraikusatorcs;
MHQOPMALIHsl MOKET PAaCIOCTPAHATHCS KaK B Gyzaylee, Tak
H B NIPOIILAOE;

B [IPOCTEHUIIIEM CAydae TOIOAOTUSI TOPCUOHHBIX MIOAEH UMeeT
KOHYCOOOPA3HYIO CTPYKTYPY.

Bepuemcs k poxaendio yacTui Ha ypoBHE (PMBUYECKOTO
Bakyyma. | [porcxozut pozkzenue 4acTHIL Kak C OAOKHTEAb-
HOM m™, Tak U C OTPULIATEABHOH MacCOH M ™, ¥ 3aKOH COXpaHe-
HHs1 Macchl iprobpeTaeT Bug m* + m~ = (). dror npouecc co-
OTBETCTBYET MHpaM C NPaBoi U AeBoi Matepuei. | loroxurean-
Hble MacChl B3aUMHO TIPUTATHBAIOTCS U 06pasyloT HabAIO/ae-
Mble Bo BceAeHHOH rarakTHKM, OTpHIIATEAbHbIE MAcChl B3aHM-
HO OTTaAKMBAIOTCS, 06pasysi paBHOMEPHBIH (POH MAOTHOCTBIO
p~=10"r/cM’, p* umeet ToT 2% MOpsazok. [ losTomy nornas
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CpeZHssl IAOTHOCTb BellleCTBa B BaKyyMe JO U IIOCA€ pozze-
HUSI BCETZla paBHA HYAIO.

[ To-Buaumomy, ¢ mepedrcAeHHbIMH CBOHCTBAMM TepBUY-
HbIX TOPCHOHHDBIX TOAEH CBsI3aHbl «aHOMAAbHbIE» SIBACHHSI,
KOTOpbIE PAaCCMATPUBAAUCh B TIEPBOH YaCTH KHHIH.

Martepus, uHpopmaums, cosHaHue

Hrax, nepsuunoe Topcuonnoe more — 6e3aHepreTHIECKOe
B030Yy2K/ieHHe aOCOAIOTHOrO BaKyyMa, 6e3 Macchbl U 3apsizia, HO
obAazaroliee CIIMHOM M crocobHoe B3auMozeiicTBoBaTh. Kak
y2ke YIIOMHHAAOCh, TaKHe TOASI MOPOKAAIOT MAaTepHIO, U B TO
?Ke BpeMsl OHH IIPeJICTaBASIIOT U3 cebst HHPOPMALIIOHHOE TIOAE,
cozepzkaiee HHPopMaLHIO 060 BCceX BO3MOKHBIX COOBITHAX B
npomnirom, HacTosiieM u 6yzyiiem. IMozHO peAnoAoKUTb, 4TO
THIPOMCXOZUT PasBUTHE STOTO HH(POPMAIIMOHHOTO, [OHKOTrO MHpa,
€ro HelpepbIBHOE YCAOKHEHHE COTAaCHO 3aKOHAM CHHEpreTH-
kH (CM. TPETbIO YaCTb KHMTH).

3aech oK AAIOTCS KaPTHHbI MEPa COObITHH, 3HAHHUSI O «BCEM
U BCsT», 3aKOHbI YIIPaBA€HHs, KOTOpPbIE HAIIPABASIIOT BO3HHKHO-
BEHHE MAaTEPUH U3 BaKyyMa, €€ Pa3BUTHE B IIPOSIBAEHHOH (POPME,
a Takzke Bsaumozercteus marepun (V) u uapopmarmonnoro
noasa (M), koropoe mbi 0603HaunM caegyromum 06pasom:

—
M N
e

B npouecce Bzaumogeiicteuss M W Bosuukarot ycroii-

4HBbIE MOAEBbIE 06pa30BaHHs — MbIC;(I)OprI. Mo:zxno npea-
TOAaraTh, YTO MbICAE(OPMbI 0B6AAZAIOT CBOHCTBOM LIEAOCTHOC-
TH, TO €CTb POK/AIOTCS KaK HeJleAUMasi CHCTeMa M MPOSIBASIIOT
cebst kak ezuHoe. VIbicAeopMbl — cBOero posia BUSHTHAsI Kap-
TOYKa KOHKPETHOTO MaTEpPHAAbHOrO 06beKTa B CTPYKTYpe HH-
popmarmonHoro noas. Ha puc. 44 npeacraBaena cxema atux
npoueccoB. Bee marepuarbnoe (M) u ugearnnoe () norpy-
2KEHO B aBCOAIOTHOE «HHMYTO», B KOTOPOM IMOTEHLIMAAbHO, a 3a-
TeM SIBHO CYIIECTBYeT MepBHYHOE TOpCHOHHOE moAe. | locaes-



156 m OyneHes I H.

AGCONOTHOE «HUYTO»

MepBUYHbIE TOPCMOHHbBIE MONst

VIHchopmaLvoHHoe none

Martepus Mbicnedhopmbl

Puc. 44. Knaccudmkaums 06beKTOB peanbHOCTH.

Hee HAUMHaeT CHHepPreTHYeCKH pa3BUBATbCs U CO3JaBaTh Hora-
Thle, pasHOOOpasHble KapTUHbI MHpa (MbICAE(OPMBI), TaKzKe
poxszaercst Mmatepuarbubiii Mup. . K. I1lunos naspisaer co-
3HAHHEM B3aMMOJIEUCTBHE MATEPUH C HUH(OPMALMOHHBIM IO~
AeM, TO €CTb MBICAe(DOPMbI SIBASIFOTCSI TIPOZYKTOM CO3HAHHUS.
ITO HECKOABKO MHOE OIpe/ieAeHHe TIOHSTHS «CO3HAHME», YeM
IPUBEZIEHHOE B IIPEAbIAYILEN TAaBe, 0/JHAKO, «BblieAeHHE cebst
U3 OKPY?KaIOIEro MHUPa» U «B3aUMOJEHCTBUE MATEPUH C HH-

(POPMALIUOHHBIM TIOAEM» B 4eM-TO co3By4Hbl. /lelicTBUTEADHO,

nocaegHee (BBaHMOACﬁCTBHG M I/I) MO2KHO CBsI3aTb C

«—
IIPOLIECCOM «BbIZEACHHS» . paHee MbI YKa3bIBaAH, YTO CyLLIECT~

BY€ET MHOTO OIIpeIe A6éHUH TIOHSITHS «CO3HAHHE» , KazK/I0e U3 HUX

MOTYEPKUBAET KAKYIO-HUOY/ZIb 0COOEHHOCTh ITOrO Ipoliecca.
Hrak, nposiasieTcst ocHOBHOE KauecTBO CO3HAHMS, CIIOCOOHO-

ro 10 OTPeJIEACHHIO BbIZEAATD cebsi U3 oKpy:karomero mupa. s

9TOr'0 CAEAYET, UTO Arobast MaTepH obAaziaeT CO3HaHHEM, IIPH 9TOM

YyeM BblIllle cTerneHb B3aumozerctsuss M Y, TeM Bbillle co3Ha-

e
nue mMatepuu. Ha 3emae Hanboree akTHBHO 3TOT mporecc Mpo-
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HCXOZMT TI0CPEZICTBOM TOAOBHOrO Mosra JeroBeka, T. e. ueroBe-
YeCKOe CO3HAHHE CIIOCOBHO MOAKAIOYAThCS K MEPBUYHOMY TTOAIO U
Yepes Hero BO3/EHCTBOBATD Ha «IPyOble» YPOBHH PEAAbHOCTH.

[ Toasoas vroru pasaery «Matepusi, ungopmarys, cosHanve,
npuBezieM He60AbIyIO0 BbizepkKy us pabotbi . M. 111unosa [38].
«KCIIePUMEHTbI [TOKA3bIBAIOT, YTO OCHOBHBIM HHCTPYMEHTOM TICH-
XO(HBHKHU SBASETCS YeAOBEYECKOE CO3HAHHE, CTIOCOOHOE ,, TIOKAIO-
yaTbcsi. K TEPBHYHOMY TTOAKO KpydeHus: (MAM eZIMHOMY TIOAIO CO-
3HaHUs1) M Yepes Hero BO3/IeHCTBOBATb Ha ,,'pybble” YPOBHHU pe-
aAbHOCTH — TIAA3MY, T'as, 2KH/IKOCTb U TBepZI0e TeAo. Brioane Be-
POSITHO, YTO B BaKyyMe CYIIECTBYIOT KPHTHYECKHe TOUKH (TOuKH
6udypraumn — Ilpum. asm.). /[locraTouno nesHauMTEABHDBIX
BO3/IEHCTBUH Ha 3TH KPUTHYECKHE TOYKH ,,[TOAEM COBHAHHS  JAS
TOTrO, 4TO6bI Pa3BHTHE COOBITHH TPHBEAO K POKCHHIO H3 BaKyy-
Ma AM60 TBEPZIOTO TeAa, AM6O KHAKOCTH, rasa v Tak Aaree. Cyie-
CTBOBaHHE SIBAGHHsI TEAETIOPTALIMM TIPeJIMETOB YKasbIBaeT Ha BO3-
MOZKHOCTb ,,yXOZIa B BAKYyM  H ,,pOK/ICHHSI U3 BaKyyMa  He TOAb-
KO DAEMEHTapHbIX YaCTHIL HAH aHTHYACTHII, HO U 6OAe CAO2KHBIX
(PU3UYECKUX OOBEKTOB, MPEJCTABASIIOIIUX COGOH OFPOMHbIE YIIO-
PAZI0YEHHDbIE CKOTIAEHHST 9THX YaCTHIL. ..

He uckatoueno, uto siBrenue TenekuHesa... o6bsicHsieTCs
croco6HOCTbI0 YeroBeka Bosmymath (Dusuueckuit Bakyym
BOAM3H IIpegMeTa TAKUM 00pa30M, YTO BOSHUKAIOT MOASI H CHADI
MHEPIMH, BbI3bIBAIOIINE JBUKEHHE TIPEZIMETax.

Axagemuk PAEH A. E. Akumos o6pamaer BuuManue Ha
TO, YTO SHEPreTHYeCKHH MacIITab TOPCHOHHBIX TOAEH BbITAS-
aut npotuBopeunBo [39]: TopcuoHHbIE MOAST TIPOSBASIOT Kak
CHAOBbIe CBOHCTBa (IICHXOKHHE3, AeBHTALMs1), TaK U MHPOP-
MAaLIMOHHbIE C «HCYe3alolle MaAOH 3aTpaTol dHepruu» (TeAe-
narusi). [ lpu aTom uHorza nepesannas uH(popManus GbiBaeT
HACTOABKO GOAbIIOH (AMar€Hos Mo (hpoTorpaHu), uTo ee repe-
Jlaya ZIBOMYHbIM KOJZOM CTaHOBMTCSA TMpobaematuunon. Otme-
yaeTcs ele ogHa ocobeHHocTb aas (penomenos IHMO —
BpeMsl Tpoliecca OT MUHYTBI 10 CyToK. Buaumo, cymecTsyer
B3aMMOCBSI3b Mexky MeAAuTeAbHocTbio nponeccos IHHMO,
HX MaAOH HEPrOEMKOCTbIO M, HallpOTUB, GOABIIOH HH(OPMa-
THBHOCTbIO. Ty B3aUMOCBSI3b CAeZlyeT B Gy/ylieM 0GHaPYKHTb.
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Mogenb ®Puanyeckoro Bakyyma

B npeapiaymux paszerax wacto ynmomunanrcas (Duswmueckwuit
Bakyym kak nepsoocHosa ctpoenusi Beeaennoit. Eine pas sa-
JlaIMMCs1 BOTIPOCOM, 4TO 2ke U3 cebs npeactapasier (Dusuyec-
kuil BakyyMm, kak Mo:KHO TpeJCTaBHTb €ro MOZEAb.

Ara npobaeMa 06CyzKAaNACh HA TIPOTSKEHUN BCell BTOPO
noroBunbl XX Beka. O6brano (Dusuyeckuii Bakyym paccma-
TPUBAETCs KaK MaTepHuaAbHasi Cpe/la, H30TPOITHO 3aMOAHSIONIAs
Bce MpPocTpaHCTBO (MMerolee KBaHTOBYIO CTPYKTYPY) U HeHa-
6A10/1aeMasi B HeBo3MyTeHHoM coctossud. OH nposiBAsieT cebst
yepes PAYKTYallUH.

B rase 11 6b1r0 BBesieHO MoOHATHE cliMHA U MpeCTaBAeHa
ero MozeAb. V0:KHO pacIIHPUTD NpeCTaBACHHE O CITHHE KaK O
IHMPKYAHMPYIOIIEM TIOTOKE SHEPTHH, 06pasyIoleM Tak HasbiBa-
eMblil BoAHOBOM makeT. CHcTeMy TaKHX KOAbLIEBBIX BOAHOBBIX
TMaKeTOB MOKHO COCTABHTb M3 SAEKTPOHOB M MO3UTPOHOB. | lo-
BUTPOH — YaCTHIIA, TOKECTBEHHAs BO BCEX OTHONIEHMSAX C
9AEKTPOHOM, HO C TIOAOKHTEAbHBIM 3aps/oM. leopeTHdyecku
npeAckasaA cymecTBoBaHue Takod wactuubl 1. Jupax B
1928 rozy, a sxcnepumentarbHo ee obHapyxuA B 1932 rozy
K. Auzgepcon. reKTpoHEHATPaABHOCTD SAEKTPOHHO-TIO3HTPOH -
HOTO BaKyyMa 6y/IeT HMeTb MECTO, KOIZla KOAbLIEBble BOAHOBbIE
TaKeTbl SAEKTPOHA U TIO3UTPOHA OYZYT BAOKEHBI ZIPYT B ZIpyTa.
[ Iyctb criumbl Takux MakeToOB MPOTHBOMOAOZKHDI, TOIVIA CHCTE -
Ma CKOMIIEHCHPOBaHa H TI0 3apsi/laM M IO CITMHaM. |akyio cHc-
TeMy U3 BAO2KEHHbIX KOABLIEBBIX [TaKETOB Ha3bIBAIOT (PUTOHOM
(puc. 45). Ynopsanouennas naoTHasi yrakoBKa (UTOHOB pac-
cMaTpHUBaeTcst Kak yrpoiuenHast mogeAab (Dusuueckoro Baky-
yMa. DAeKTpOHHO-T03uTpoHHast MogeAb (Dusuueckoro Baxy-
yma npearozkena | . Jlupakom, a usmenennas unrepnperanus
aTol Mozeau 6bina npearoxkena B 1989 roay A. E. Akumo-
BbIM M TOAY4YHAa HasBanue mMozeau Jlupaka—Akumosa [36].

PaccmoTpum Hanbornee BaxkHble criyyan Bo3MyLLEHUA Puanye—
ckoro Bakyyma pasnuyHbIMU BHELUHUMU UCTOYHUKAMM.

1. VcTouHnK BO3MYLLEHWA 3apsad g, Torga ero AencTeue
6yneT BbipaxXeHo B 3apsifoBOM MONApU3auun, Kak 3To YCHNOBHO
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a
N
-

DUToH

Puc. 45. ®utoHHas cTpykTypa Pusnyeckoro Bakyyma.

n3obpaxeHo Ha puc. 46; COCTOsiHVE 3apshoBo NonapusaLmm
dPusnyeckoro Bakyyma MoXeT BbiTb UHTEPNPETMPOBAHO Kak
aneKkTpomMarHuTHoe none (E—none).

q

Puc. 46. E-none. Sapsposas nonapusauns dusnyeckoro Bakyyma.

2. MNMycTb NCTOYHMK BO3MyLLeHU — Macca m. A. E. Akimvos
BbICKa3bIBAET MPeanonoXeHue, YTO B 3TOM Clly4ae BO3MYyLLEe—
Hve Pusunyeckoro Bakyyma BypeT BbipaxaTbCst B CUMMETPUY—
HbIX KonebaHWAX 3anemMeHToB (hUTOHOB BAOSMb OCW, KaK 3TO 130~
bpaxeHo Ha puc. 47. Takoe cocTosHne Puanyeckoro Bakyyma
MOXeT 6bITb 0XapakTepn30BaHO kak rpaBuUTaumoHHoe none (G-
none). AuHamnyeckas nNpopofbHas Nonspusaums NpUBOAUT K
HE3KpaHMPYEMOCTW MpaBUTaLMOHHOIO MNoss.

Pvc. 47. G-none.
CnunHoBsas npogonbHasn nonspusauma Pusnyeckoro Bakyyma.
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3. MycTb UCTOYHMKOM BO3MYLLEHUS ABMAETCH KI1AcCU4ec—
KWiA CnvH — S, OPUEHTUPOBAHHLIN, KaK Ha puvc. 48, Torga CrnvHbl
()MTOHOB MNPV COBMafeHUN C OPUEHTAUMEN CMMHA UCTOYHUKA
COXpaHSAT CBOK opueHTauuto. [py NpoTMBOMOMNOXHOM MOM0—
XXEHUM MCMbITAOT NOA AENCTBUEM UCTOYHMKA UHBEPCUID, 1 Pu—
3myeckuin Bakyym nepenper B NMonoxeHne nornepeyHon CriHo—
BOV MONApM3aumn. 3TO COCTOSHME MOXHO PaccMaTprBaTh Kak
cnuHoBoe none (S—none).

> (C

> s 213 q

-

Sr

S

Puc. 48. S—none.

Hrak, mozkno rosopurb, uro MDusuueckuit Bakyym cyme-
CTBYeT B pasAMYHbIX (pasoBbix coctostHusax — FEGS-cocros-
HusAX, KoTopbiM cooTBeTcTBYIOT EGS-noas. Takue npeacras-
AeHus T103BoAsIOT paccMatpuBath (Dusuueckuit Bakyym kak
eauHOE TOAe, TO ecTb | [puposa He Hy:kzaeTcss B rumoresax
«0bbe/IMHeHHs», TaK Kak B Hed ectb Aumb (Dusuyeckuit Ba-
KYYM H €ro MOASIpU3ALIMOHHbIE COCTOSIHHSI.

B sakatouenue ormerum, uro akagemux PAEH A. E. Axu-
MOB, kpoMe npearozsennod um EGS-kounenuuy, passusaer
HaY4HbIH T10/1X0/ K U3yYeHHIO TOPCHOHHDBIX TTOAEH H TPeJAaraeT
TeXHHYeCKHe YCTPOHCTBA (TOPCHOHHbIE TEHEPATOPDbI) A reHe-
PHPOBaHHUsI ITHX TOAEH, OCYIIECTBASET HHCTPYMEHTaAbHbIE HC-
CAEZIOBaHUSI PA3AUYHBIX MTOCAEACTBHH BO3/EHCTBHsI STHX TIOAEH.

Hsgareancreo «BECb» — JOBPBIE BECTHU
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fIPQBJIEMA
MIIPOBOIo PASYMA

WHdopmauvnonHoe oTobpaxeHue

3 npeanroxennoit Boime mogean CosHauus caeZyeT, 4TO Kazk-
ZIOMy aKTy CO3HaHHsl COOTBETCTBYET CBOSI CITMHOBAasl CTPYKTYpa
B MO3Ty, KOTOpasi IPUBOZHT K COOTBETCTBYIOIEMY TOPCHOHHO-
My u3AyYeHHIO0. KOHLIENIMA TOPCHOHHBIX MOAEH MO3BOASIET Ha
CTPOToi (PU3UYECKOH OCHOBE TIOZORTH K 06bACHEHHIO (peHOMe -
HOAOTHM NapariCHXOAOTHH, 3KCTpaceHcopuku. Kpome Toro, Bos-
mozkHo cooTHectH Cosnanmio u Mbimaenuo ux mMaTepHanb-
HbIA HOCHTEAb B BHJIe TOPCHOHHBIX TTOACH.

H3r0zxeHHbIe BbIlIe NPeANOAOKEHHS O3BOASIOT CAEAATD
CAeZyIOIIMH IMar B U3y4eHHH Mpobaembl Muposoro Pasyma.
Hanomuum B c2xaToit popMe 9TH MpeATIoA0KeHHs.

K getbipeM pyHzaMeHTaAbHBIM B3aHMOEHCTBHSAM BO3MOK -
HO 06aBHTb IATOE — CIHHOPHbIE B3auMozeHcTBHs (Top-
CHOHHDbIE TIOAS, KpYYeHHE ).
CriHopHbIE B3aUMOZEACTBUS MPUBOJAT K OMPEAeAeHHOH
KapTHHE pacIipeZleAeHHs] CIIHHOB B (DPM3HYECKOM BaKyyMe,
KOTOPDBIH MOKHO pacCMaTpPHMBaTh KaK XPaHHUTEAb MHPOPMa-
nun. Yepes gusHueckuil BaKyyM OCYIIECTBASIETCS U TIepe-
Zaya HH(OPMAIIHH 6AAroapsi H3MEHEHHIO ero (JasoBOro CO-
CTOSHHSI MAM KOH(UTYPALMH CITHHOPHOTO TOAS.
Bbrickasano npeznorozkeHHe 0 CyIeCTBOBaHMM H COXpaHe-
HUH HH(OPMAIMOHHOTO 0TO6pazkeHHs1 KaK JOTIOAHEHHsS KO
BCEMy TEAECHO BOSHHKAIOIIEMY H MPeXOZsIIeMy.

6 Ha nopore Tonxoro Mupa
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Bce aT0 zaet nam Bosmo:sHOCTD paccmatpuBath Beenen-
HYI0O KaK TMIAHTCKHH KOMITbIOTEp € GECKOHEUHOH MaMSIThIO, C
HH/IMKaTOpaMH 6€CKOHEYHbIX pasMEPOB B YCAOBHSIX HEOTPAHH -
yenHoro Bpemenu. VI0:HO pU3HATb, YTO B HeZpPax aTOrO YCT-
POHCTBA COAIEPKUTCS «6ECKOHEYHDbIH CBOJ, HCTHH», 9TO CBOETO
POZla «KOAAEKTHBHOE CO3HAHHE», K KOTOPOMY, 6bITh MOZKET, B
TOH MAU HHOM CTETIEHH UMEIOT JOCTYII OTAEAbHbBIE AIOJIH.

Ecau cosnanue onepaTtopa umeeT CIMHOBYIO IPUPOLLY, PO-
SIBASIIOIYIOCS Yepe3 TOPCHOHHbIE TIOASI, TO, B TIPHHIIMIIE, OIle-
paTOp UMEET BO3MOKHOCTb MOAKAIOYATbCA K MPOLIECCOPY TOP-
cuonnoit IBM 6e3 TpaHcAsLMOHHON Mepudepur myTem Tpsi-
MOTO B3aMMO/IEHCTBHUsI C LIEHTPAAbBHBIM IPOLIECCOPOM Yepe3s
KaHaA TOPCHOHHOTO obMeHa MHpopmanuei [39].

Hrak, B coorBetcTBHY ¢ n3roxkeHHbIMH Barasizamu CosHa-
uue u Mbimnenue, a B npegere — Beemupnbiit Pasym, npea-
crabaenbl B Dusuueckom Bakyyme ne aberpaxTtho, a yepes kou-
KPETHYIO (PUSHYECKYIO CYIIIHOCTb — TOPCHOHHbIE TIOAS], KaK CITH-
HOBbIe MoAsipu3aLoHHble coctosiuusi (Dusuyeckoro Bakyyma.

Taxas xapruna I [pupoapt ammaer cmbicaa Bompoc o Tom,
uto nepsuuno: Matepus uau Cosnanue, Tak Kak 3TO pasHble
MIIOCTACH €/IMHOH CYIIHOCTH H 0 CBOEH TIPHUPO/IE HEAEAHMBI.

Paccemorpum Beenennyto kak neaocthyto cucremy: sest Bee-
AeHHas niponusana cpeaod — (Dusuyeckum Bakyymom, npez-
CTaBASIIOIIEH CIIMHOBYIO CHCTeMy M obAajaroliel cBOHCTBaMH
TrOAOTPaMMbl. JTO yzKke TIO3BOASIET 06CY2K/aTh KBAHTOBbIH M0/
xoz k ipobaeme Beeaennoit kak k ezgunomy nenomy. Feau npu-
HATb MPeATIOAOZKEeHHe O TOopcHOHHOH (crmHOBOM) ocHoBe Bce-
Aennol kak cynepIBM u BeomuuTh KoHLEnmHMIO TOpcHOHHOMN
npupoabt Cosnanus, To moxuo npezacrasutb CosHanue kak
opranmyeckyio dactb cynepIBM (Bceaennoit), Berpoennyo B
Hee HauboAee ectecTBeHHbIM 06pasoM. Ha ocnose BcemmpHoro
OTIbITa M TIPUHATDIX B pa3AHYHblE BpEMeHa, OT ZPEBHOCTH ZI0 Ha-
MUX AHeH, purocockux KoHuenuud, akagzemuk PAEH
A. K. AkuMoB cTpoUT LIENoYKy TepMHHOB, B JAHHOM CAYYae pac-
CMaTpUBaeMbIX KaK CHHOHHMbI: «MHp Hzei» | [aaTona, «camo-
Pa3BUBAIOIIMICS yX» | ereast, «<KOANEKTHBHOE 6€CCO3HATEABHOE»
FOura, «a6coaror» HpioTona, «cemantuyeckyio BcereHHyI0»
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Haxumosa, «noocdepy» Bepnapackoro, «CynepdBM» I len-
poysa. Bce 3T TepMuHBI MOKHO 06bEAMHUTD POZOBBIM TMOHS-
tuem Beemupnbiii Pasym, nau Beesbimmuit, uau Bor [36, 39].

OTH uzeH Bee yallle BCTPevaloTcsi B nedatH. Paccy:kaenu-
M Ha 6AM3KYI0 Temy nocssinena uszannasi B 1989 rozy kuura
npogpeccopa Oxcdopackoro ynusepcurera P. [ lenpoysa [40].
Bosmozkno au, cnipammusaer [ lenpoys, cmozeanposaTsb uenro-
Beueckoe cosHanue? K zaree mpuBoaurcs caegyromas uenb
paccy:/IeHHi: KOMIIbIOTepy A paboThl Hy:KHa TPOTpaMMa;
3a/1a4a, KOTOPYIO OH pEIlaeT, J0AZKHa ObITb TIpeCcTaBAeHa KaK
MI0CAeZI0BaTEAbHOCTb KOHEYHOrO YHMCAA dAEMEHTAapHbIX 3aZad.
Ho Takoe orpanuyenue HenpueMaeMo, ecAu pedb HZET O TexX
3azayax, rze paboTaeT He TMPOCTO AOTHKA, a HEYTO, HasblBae-
moe osapenueM, uatyunueil. I [ycrb, npeanoaaraer I lenpoys,
B mamaTth coepuienHoii DBM Bueceno Bce, uto B cBoe Bpems
snax (Dapazeit 06 arexrpuyectse u Marnetusme. /laree nmocras-
AEH CAEZYIOIIHH BOMPOC: MOXKHO AH HAJIEAThCS, UTO CITYCTS Ka-
KOe-TO BpeMsl Ha JHUCIIAee MosiBsiTca ypasHenus Makcseara?
[ Tonpo6yiiTe 0TBETUTD Ha STOT BOMPOC CAMOCTOSITEABHO.

TpaHcueHAeHTanbHaa MeguTauus

s paccMoTpenHoii 3aech KOHLEMIMH CAeZYET COOTHOIIEHHE
TaKUX (PUAOCOPCKHUX MIPOTUBOIIOAOKHOCTEH, KAK MaTepHaAbHOE
U UjleaAbHOE, OObEKTUBHOE U CyObEeKTHUBHOE, U TaK /JaAee.

Paccmorpennas cxeMa 06bCHSIET BO3MO2KHOCTb TIPSIMOTO
CAHSIHHS CO3HAIOIEro ymMa ¢ roAeM cosHanus. | Iponecc Takoro
causnus (MeauTaLus ) 6bIA H3BECTEH HECKOABKO ThICSY AeT Ha-
3a/l U SIBASACS METOZIOM IIO3HAHMs B JPEBHEH BeJHYECKON Ha-
yke — Aiopsege. Oxasanrocn, [ [pupoaa nosaboturace o Tom,
4TO6bI MbI HMEAH BO3MO2KHOCTb HMETb TIPAMYIO cBsizb ¢ Abco-
atorom. OTcroza caezyer, 4To Kazapli YeAOBEK MO2KET Hero-
cpeactBenHo obratbcesi ¢ borom, ecan Bory ato 6yaer yrozauo.
B macrosiee BpeMsi TeXHUKOH MeJMTaLMH BAAJEIOT MHOTHE
AIOZIM, CYIIECTBYIOT yUPE:KAEHHs, Te U3y4alOTCsl OMbIT U TeX-~
HoAorus atoro npouecca [37, 39].
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Hanpumep, 8 CLLIA ocnoBan Me:xxaynapoaubiii uacTH-
TYT 110 TPaKTHYECKOMY MPHUMEHEHHIO TaK Ha3bIBaeMOH TpaHC-
uenzentarbHoll mezurauuu (TM) B Meauuuue, nayke, sko-
AOTHH, COLMOAOTHH. DTOT MHCTHTYT 6bIA coszan B 1972 roay
aHrAMCKuM (pusukoM u urocodom Maxapwim, a B 80-e rogpt
(PUBUYECKUHI (PAKYABTET MHCTHUTYTA BOSIAABUA U3BECTHBIH (DU~
BUK-TEOPETHK MPOPeccop XareAHH — CIeLHaAUCT M0 CyTiep-
crpynam. /l. Xareaun yTBep:Kzaet, 4TO TEXHOAOTHS €/JUHOTO
noas Maxapuinu oTkpblBaeT mMupoYaHIIHe FOPH30HTHI YEAO-
BEYEeCKOMY CO3HAHMIO ITyTeM CAHSHMS CO3HAIOIIETr0 yMa C eZH-
HbIM TIOAEM — TIOAEM CO3HAHHMS, OTIPEEASIONINM BCe 3aKOHbI
npupozpl. Koneunast ueab nporpammbr TM — noaustue ye-
AOBEYECKOTO pasyMa Ha ypOBEeHb eMHOTO MoAsl. loraa, 1o Mue-
HHIO aBTOPA, YeAOBEYECTBO HAYHET *KUTb B COTAACHH C 3aKOHa-
mu [ Ipupozaer. Cyas no nmy6aukanusm, pearusauus psaga 1 M-
TporpaMM TIPUBOJHUT K TIOAO2KHTEAbHBIM pesyAbTatam [37].

Mrak, kAl0u K HOHUMaHHIO PabOTHI MO3ra CAEZYET HCKATb
B KBaHTOBbIX 3a/la4aX, MperoAaras, 4To re-To umeeTcs «6ec-
KOHEYHbIH CBOJL HCTHH», K KOTOPOMY HMEET JOCTYIl YEAOBEK,
HO KoTopble HegocTynHbl art IBM.

KoHuenuus Tonkoro mupa B. H. BonueHko

B 4em cocrout orAmume HBOro oT HemuUBOro? ATOT BOMPOC
6bIA U OCTaeTcst peamMeToM auckyccuii. He Bbiaepaxusaer kpu-
Tuku KubepHeTHueckoe onpezerenue xusuu: «Cucrema xu-
Basi, €CAM B Hell 3aKAa/IbIBaeTCsl Tepe/iaBaeMast 1o HaCAEZCTBY
MHpOPMaLIHsi, TIpeTeprieBIlasi U3MeHeHHe HH(OpPMalUsl TaKzKe
HacAezyeTcs». Herpyano nmokasatb, uto TakoMy orpeseAeHHIO
YZIOBAETBOPSIET U TIPOLIECC POCTa KpUcTaAroB. | [pusesennpie B
TpeTbel YaCTH KHHTH yKa3aHHsl 06 OTKPbITOCTH, HEPABHOBEC-
HOCTH, HEAHHEHHOCTH, CAMOOPTaHU3AIIMH, HESHTPOITMHHOCTH H
CHHeprusMe, HeJOCTATOYHbI A XapaKTePHCTUKU KHBOTO.
Opurunanbroe npezcraBrenne o /lyXoBHOM MHpe HU3A0-
KMA B psze cBoux pa6ot npogeccop MI'TY um. Daymana,
aoxrop Texuudyeckux Hayk B. H. Boauenko. B ero ocnose ae-
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Puc. 49. dnarpamma—mopens MHhopMaLMOHHO—3HEPreTUHECKOro
npocTpaHcTBa 1 BuTansHocTu (/[EV) BcenenHoi.

2KMT MOHATHEe HMH(OPMaHOHHO-3HepretHyeckoro (M) mpo-
crpanctsa Beeaennoit (puc. 49).

[pepnaraemas mopens VI3—npocTtpaHcTea Ha MNOCKOCTY Npea—
CTaBnseTCsa B KOOpAMHaTax: nHopmaums I, aHeprua E n Butanb—
HocTb V =1/E. Panxupys Bce cucteMbl BceneHHowm no ocu pocta
BUTaNbHOCTW OT HEXMBbLIX (BUTANbHOCTL BM3Ka K HyM) K Xu—
BbIM (BUTaNbHOCTb CTpeEMUTCHA K BECKOHEYHOCTW, @ 3Heprus —
K Hynto), nony4aem guarpammy /13 npoctpaHcTea YHvBepcyma.
[py 3TOM pPOCT BUTANbHOCTY CBA3aH HE TOMbKO C KOMYECTBOM,
HO 1 C Ka4eCTBOM MHopMaLmn 1 NPUBOANT K POCTY CNOXHOC—
Tn cmucTeM. To ecTb NMPOMCXOANT COBEPLLEHCTBOBaHME KOCHOMO
BELLiecTBa, ero nepexof K XvBbIM cucTemam 1 K Hanbonee op—
raHvn3oBaHHoM hopme — Kk Yenoseky. Ocb BUTANbHOCTY HanpaB—
neHa, cnefoBaTenbHO, K YMEHbLLEHWIO 3HTPOMMUM — 3TO «CTpena
Xn3Hwy. [NapannensHo No Apyron «cTpene BPEMEeHW» uaeT pocT
3HTPOMUM OISt KOCHOMO BellecTsa. EquHmLen namepeHus aHepre—
TMYHoCcTY Byaem npuHumats Bt/ cv® (unu BT/ cm>2), yoenbHom nH—
thopmaTmBHocTM — 6UT/(C - cm3) (unn 6ut/(cm® - 4)). JeBbin
BEPXHWI yron gvarpaMMbl COOTBETCTBYET BbICOKOW 3HEPreTUHHO—
ctn (mo 10 B1/cm®) mpu manon uHgopmatusHocT (10 6ut/c),
T. €. NNa3MeHHbIM npoleccam. [na oueHku npefenos nHhopma—
TmBHocTM B. H. BonyeHko npepnaraet ncnonb3oBaTb Tak Hasbl—
BaeMbIn Npefen bpemmepmana Ang rmnoTeTUYECKOro CynepKoM—
nblOTEpa Ha KBAHTOBbIX NEPEXOAaXx U 3NeKTPOHHbIX YPOBHAX aTo—
MoB. OH npumMepHo cooTteeTcTByeT 10% Gutam.
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PacueTbl NoKasbIBAIOT, YTO CyTIEPKOMITbIOTED, 0BAAZAIOIIHE
emkoctbio 10% 61T, Z0A2KeH HMeTb MacCy U Bpemsi :KM3HH, CpaB-
HUMbIE C MACCOH M BpEMeHeM :KM3HU 3eMAu. B kauectse un-
(POPMALIMOHHOU STYEHKH UCIIOAb30BAACS KazK/[bIH aTOMHBIH ypO-
BeHb B aTOMax, 06PasyIOIMX BEIeCTBO JeMAH.

[ [punumast Bo BHEMaHMe 330TepHYECKHEe MOZEAH CTPOEHHUS
mupa, B. H. Boadenko nocaeaosateabno pacemarpusaer map-
CTBa MMHEPAAOB, PACTEHHH, *KMBOTHBIX H YEAOBEKA, a OT HEro
MepexoAUT K MHPOPMALHOHHBIM MoAsM loHkux mupos. Jlasa
BCEX ITHX CHCTEM MPHBOJATCA OLEHKH SHEPreTHMYHOCTH U HH-
(popMaTHBHOCTH, Ha 6a3e KOTOPbIX U MocTpoeH puc. 49.

ZJlAst HexKMBBIX CHCTeM, KaK BHZHO U3 9TOTO PHCYHKA, Xa-
paKTepHbI GOAbIITHE 3HAYEHHS SHEPTHH U MaAble 3HAYeHHs HH-
¢popmarusHocTH. Haobopor, :kuBble cHcTeMbl HMEIOT OTHOCH-
TEABHO MaAyIO HEpPrHIO M BbICOKYIO CTereHb HH(OPMAaTHBHOC-
tn. Hanpumep, Aazephast TexHOAOTHS 1a€T IAOTHOCTH MOIIHO-
cru nopsaaka 10°—10% Br/cm?, npu sToM uHpOpMAaTHBHOCTD
atux TexHororuit Heseauka: 10—100 6ut/(c - r).

ZIAst :KMBBIX CHCTEM XapaKTepHa BbICOKast yieAbHast HH(Op-
MaTHBHOCTb M MaAasl yzaeAbHas sHeprus. Moxuo npearmono-
»KHTb, YTO KHBblE CHCTeMbl, 06Aa/lalolIHe OYeHb BbICOKOH
YZIeAbHOH HH(OPMATUBHOCTbIO M HUYTOXKHO MAAOH YAEAbHOH
SHepryel, MOTYT IepPexX0AuTh B TOHKOMaTepHaAbHYIO (HAH Zy-
XOBHYI0) 06AACTb KU3HH, TIPH KOTOPOH Tpybasi MaTepHaibHast
060A0UKa OTCYTCTBYeT. 0 ecTh BUTaAbHOCTb V siBAseTCS Xa-
PAKTEPUCTHKOHN /ZyXOBHOCTH.

B Toukom mupe sneprus E 6auska k HyAto, a HHpOpMaLIHs
cTpemutcsi K 6eckoHeuHocTH. Fe Teoperudecku gocTHumbIi
npegea I > 10" 6ur/(c - r). Do 3HAUEHHE TOAYYEHO, HCXOAS
U3 HaMMEHbIIHX MbICAUMbIX B COBPEMEHHOH (DH3UKE TaK Hasbl-
BaeMbIX IAaHKOBCKHX pasMepoB (aaunbt 10~ em, Bpems 10-+¢).

M3 amarpammbl BUAHO, YTO M HeKHUBbIE CHCTEMbI HMEIOT
TIAOTHbIE T€A» B TBEPJOM, KH/IKOM U ra3006pa3HOM COCTOSI-
uuu. Ho uBble cucTeMbl, KpoMe TIAOTHOTO TeAa, JOAZKHbI CO-
JleprKaTh BHICOKOPA3BHTbIE HH()OPMAIIMOHHbIE COCTABASIOIIUE.
Hayka aeraer macToiiuusble MONbITKH paso6paTbCsi B HHX.
Bepuemcs k puc. 49 u otmetum, uto sasucumocts E (V) coor-
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BETCTBYET HEKOTOPOH THIIep6OANYECKOH KPUBOH, B TO ke Bpe-
msi unpopmatusaocTb (V) Auneiino usmensietcst ¢ poctom
sutarbHocTH V. B IEV -npoctpancTBe MOKHO BbIZIEAUMTD Xa-
pakTepHble Toukd (06AaCTH), B KOTOPBIX MPOUCXOAAT HEKHE
npeobpasopanus (M1D-npeobpasosanus), HasoBeM HX TOUKa-
MH CHHTYASIDHOCTH.

Bbizeaum xapakTepHble TOYKH CHHIYASPHOCTH: 3T0 O 1 £
TOYKH, OTBEYalOIIMe HayaAy W KOHILy LIMKAA PasBUTHs; ZaAee
[3-rpaHuIIBI — TEpexo/ OT KOCHOTO K 2KHBOMY BellecTBy; Y-6a-
pbep — TpaHHIa Me:K/y BellleCTBeHHbIM U loukum (HHpOp-
MAalLIMOHHbBIM) MHPOM.

B o6ractu B-cunryaspuocTi peaausyercs nepexoz oT koc-
HOTO K :KMBOMy. B Tepmunax cumepreTuku [3-6apbep MoxHO
paccMaTpHUBaTbh KaK 00OAaCTb OM(YpPKALMH, ITOCAE IPOXOzKe-
HHs1 KOTOPOH aTTPAKTOP KOCHOTO MpeobpasyeTcsi B aTTPAKTOP
*KUBOTO BelllecTBa. JTo npeobpasoBanue Hocut K13 -xapaxrep.
Hanpumep, Bupyc (ue:xuBas ynopsizouenHas cTpyktypa —
KBa3HKPUCTAAA) TMPEBPAIaeTcss B aKTUBHDbIH 2KHBOH BHPYC,
ronazias B KMBYIO KAeTKy. FIAu Hekuii MoAeKkyAsipHBIE aHCAaMOAD
HE:KHBOTO BelllecTBa BJAPYT NMPHOGPETaeT HOBblE CBOMCTBA, He-
Kyl0 «:HBYIO» cuAy. | loporosoe cocrosiuue «:kusHb—He
»KH3Hb» COCTABASIET B 3TOM CAydae 3aragky. Krax, na [3-6apn-
epe MpHoGpeTaeTcss MH(OPMALIKsl O TOM, KaK paHee HE:KHBOH
CHCTEME CTaTb :KUBOH.

Mo:sno npeacraButh, uTo Y-6apbep Tak:ke BbITOAHSET
AHAAOTMYHYIO POAb, @ HMEHHO: COSHAHHE 4YeAOBeKa BXOJMT B
KOHTaKT C CO3HaHHeM [OHKOro MHpa, TMPOHHKAasi B TOT MHP
depes HeKuH Y-6apbep.

Boxaee noapobuas kapTuna passutus YHusepcyma OT TO4-
Ku O K Touke L2 paccMoTpena B page crateit B. H. Boauenko u
B ero kuure [41].



