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IMpenuciioBue

Ha pybesice nauezo 6exa bvina b108uHyma npocpamma «ceedeHust (husuxu
Kk eceomempuuy (Knughgopo, Ounwmerin). Oma uodesa okazanacy 6ecbma
NI000MBOPHOU NpU CO30aHUU 00Wel meopuu OMHOCUMETbHOCIU. NOHAMUe
KPUBU3HbL NPOCMPAHCMEA-6PEMEHU ObLIO0 CONOCMABIEHO C 2PABUMAYUOHHBIM
83AUMOOEUCMBUEM.

Meosicoy mem  KpuusHa  npocmpancmea He — eOUHCMBEHHAs — e20
Xapakmepucmuka, U KOHCMPYKMUGBHbIE B03MONCHOCMU Meopuu 3HAYUMENTbHO
PAcuupsiomcs, eciu 68ecmu 8 0060pom Opyeoe 2eomempuiecKkoe NoHsmue —-*
KpyueHue. B Hacmoswee 6pemsa YCUNUS MHOSUX BblOAIOWUXCS MEOPEmuKos
HANpasnenvl Ha pearu3ayulo maxkozo nooxooa 6 pamMKax KOHYEnyuu CHuH-
MOPCUOHHBIX noJell (noeti KpyyeHus). Imo oaem 803MOHNCHOCHb PACCMOMPEms
C €OUHBIX NO3UYULL Yenblll psio, KA3AI0Ch Obl, PA3HOPOOHbIX NPOOTIeM, 8 MOM YUCTe
gecbMa OaneKux om mex, ¢ KOmopvbiMu umeem 0eno mpaouyuoOHHAs HAYKA.

K uucny nocneonux ommocumcs u max Hazvlaemas NCUxopuuueckas
npobnema. B nexomopom eecbma uacmHom u OMHOCUMENLHO HOBOM ACHEKMe —
9MO BONPOC O COOMHOUIEHUU NCUXONOSUYECKUX U (DUBUOTI0SUYECKUX npoyeccos. B
bonee WUpoKom U USHAYATILHOM CMbICTIE — 2O 8ONPOC O Mecme U PO COZHAHUSA
60 Bcenennoti.

Tlosmomy mepmun «ncuxopusuka» nPUMEeHUmMeNIbHO K 00CyHcoaemMou Hamu
meme Modicem 8bl3bleamy 803padiceHusl. [leno 6 mom, umo Hauunas ¢ konya XIX
8eKa OH NO NPeUMyWecmsy UCNOAb3Yemcs Ol HA3BAHUS 8eCbMA CHeYUDUUECKO20
paszoena  IKCNEPUMEHMANbHOU  NCUXOI02UU,  U3yuarowezo,  Hanpumep,
KOUYECMBEHHbIE OMHOUICHUS MedHCOy CUNOU  pasopaxcumens U GeauduHou
so3HuKarowezo owywen»" Meocoy mem, 6ce bonbulee YUCIO A8MOPO8 UCNOIb3Yent
e20 8 20pazoo Oofee oOwWemM U 6EPHOM KOHMEKCMe, 80CX00AUeM K USHAYATbHOM)
NOHUMAHWIO Ncuxoghusuueckou npodnemvl. Peuv 30ech uoem kak o @enomeHax,
O0eMOHCMPUPYIOWUX DOJIb CO3HAHUSL 8 (U3UYECKOM Mupe, mak U O NONbIMKAX

nocmpoeHus qbu:fuqecmx KOHL;el’lZﬂ/llZ, 6 Komopslx CO3HAHUe U mamepus



MPAKMYIOMCsL 8 PAMKAX e0UH020 N00X00a.

Ha npomsidcenuu mroeux decssmxog iem npoonemy cOOmHOWEHUs. CO3HAHUS
U ¢usuueckoco mupa npuHsmo OwLI0 cuumams cKopee QuiocopcKoll, uem
ecmecmeeHHOHayuHou. Ymo dice Kacaemcs dIKChepUMEHMANbHO20 ee AcheKma, mo
OH NOYMuU BCeyeno HAXOOUMCs 8 KOMHeMmeHYuu Napancuxonocuu, K KOmopoll
nooasnawuee DONLUUUHCINEO YYEHbIX OMHOCUIOCH BECbMA HACMOPOICEHHO, eCllU He
8pascoebHo. Mmuoeouucnenuvie Kpumuku NOCMOAHHO YKa3vlieanu (U He 06e3
OCHOBAHUSL) HA B8ECbMA HEBLICOKYIO OOCHOBEPHOCHb COOOUWAeMbIX OaHHbIX. ACHO
ObLIO U Opy2oe: B03MONCHOCMU COBPEMEHHOU HAYKU S68HO HEOOCMAMOYHbl Ois
KAuecmeeHH020 00bACHeHUs NCU (DeHOMEHA.)

B nocneonue 200vt cumyayus cmana s3amemno meHamocs. C 00HOU
CMOPOHbL  YCUNUAMU ~ MHORUX — K8ATIUPDUYUPOBAHHLIX — CHEYUAIUcmos (cpeou
KOMOPBIX U asmopumenmvle QU3UKU-IKCNePUMEHMAMopbl) Obliu NPOBeOeHbl
uccne0o8anuss,  yO08Iemeopsaowue  CambiM — CMpocUM — MemoOUudecKum
mpebosanusm. Tenepsb peanbHOCmb NCU-PEHOMEHO8 MONHCHO CHUMAML MAKUM dHCe
meepoo YCMAHOBNIEHHLIM (aKmoM Kax, Hanpumep, 6paujeHue 3emiu OKpye
Connya. bBvicmpo pacmem u nonumanue mozo, umo no0odHbvle A6IeHUsL He eChlb
JUUDb CBUOEMENbCMBO O HEKUX «PE3EPEHBIX BO3MONCHOCHIAX MO32a», HO OOJHCHBI
paccmampusamscs 8 20pasoo 0oiee BAaNCHOM KOHMEKCme, d UMEHHO, KaK
UCMOYHUK  YHUKAIbHOU UHopmayuu o6 ycmpoticmgee mupa 6 yeiom. 1o
006CMosMenbCmao, 4mo oHaA clledyent MoabKO U3 ONbIMOG, 8 KOMOPbIX «HEYI0BUMbILL
Groudy — coznanue uspaem KiroUesyio poib, CEUOEMeNbCmaEyem, Ymo COHAaHuUe U
mamepusi HA KAKOM-MO OYeHb 21YO0KOM OHMOIOSUYECKOM YPOBHE 00pasyiom
€OUHCMBO. DMom YposeHb 00 HeOasHe20 6peMeHU Obll HedoCmyneH MNoKa
HUKAKUM IKCNEePUMEHMANbHLIM Memo0am, Kpome mex, KOmopulMu pacnoiazaem
napancuxonocusi.

B xonye npowwnoco eexa neped meopemuyeckol @HUIUKOU CMOIA
npobiema COOMHOWIEHUsE O08YX 6UO08 Mamepuu. «2pyoouy (sewecmso) u
«MOHKOUY (uznyuenue, >¢pup). Acno, umo 6yoywuti Benuxuti Cunmes, mo ecmo

00beOuHeHue 6cex U3BECMHbIX BUO08 B3AUMOOCUCMBULl 8 DAMKAX eOUHOU



KOHYenyuu, He Modcem Oblmb OKOHUAMENbHbIM U YCHeWHbIM, eClu Npu 9MOoM He
O0yoem peuwena u ncuxoguszuueckas npooaema. Beov npu eceli ceoeli
IK30MUUHOCMU NCUXOPU3UYECKUe S8NEHUsI NPe00CMAasisaiom cobol Yacms peaib-
Hocmu, yacme npupoosl. Eciu mpaouyuonnas ¢usuxka ne modrcem O0O0bSCHUMb
9MOM ACNEeKm peaibHOCMU, Mo, Cle008amMeNbHO, OHA NPOCHO HENOJIHA.
Heobviunvie ceolicmea noneri KpyyeHus, creoyioujue u3z meopemuyecKux
cooopadicenull U OOHAPYHCEHHblE IKCNEPUMEHMANLHO, NO3BOJIAIOM HAOEsIMbCsl,
YUmo UMEHHO 8 pAMKAX CHUH-MOPCUOHHBIX NPeOCmAGIeHUll 6 NOHUMAHUU
NCUXODUBUYECKUX S8NEHULL MOJCEM OblMb OOCMUSHYM CYUWeCMBEHHbII NPOPecc.
Hacmoswum uzoanuem Medsicompacnesoli HAyUHO-MEXHUYECKULL YeHmp
BEHT nauunaem nybnuxayuio cepuu COOPHUKOS, NOCEAUEHHLIX OAHHOMY Kpy2
npoonem. B nepeom evinycke npeocmaesieHvl O0OKIA0bl compyoHuxkos Llenmpa,
coenannvle Ha Poccuiticko-Amepuxanckom cemunape «Vision of the Futurey (C.-

llemepb6ype, mati 1993 2.).
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BBenenue

Ecnu He OBITH CIMIIKOM TOYHBIM, MOXXHO CKa3aTh, YTO MPOOJIEMBI
«Co3HaHUWE U (PU3UUECKasi peTbHOCTE» B COBPEMEHHOW HayKe KakK Obl U HE
cymecTtByeT. He cymecTByeT nMoToMy, 4TO €CTECTBO3HAHHUE C CAMOI'0 Hayaja
CTPEMUJIOCH K, CO3/IaHUI0 OOBEKTUBHOM KapTUHBI MUpPA, TO €CTh K TaKOW €ro
MOJIETIM, KOTOpas IO BO3MOXKHOCTM Oblla Obl WHBapUaHTHA K JHOOOH
JOKAJbHOM, «JIMYHOW», TNPHUBA3AHHOM K KaKOMY-TO OIPEIEICHHOMY
HaOMOAATEIbHOMY IMYHKTY, TOUYKE 3peHus. TeHACHIUs U30aBUTHCS OT BCETO
CYOBEKTHBHOTO, «Y€JIOBEYECKOTO — CIIMIIKOM YeJIOBEUECKOT0», UPE3BBIYAIHO
BA)KHA, OHA 3aJI0’K€HAa B CAaMOM, TaK CKa3aTb, I'€HOTUIIE E€BPONEHUCKOMN
HAYKH.

[TocnenoBarenbHOE MPOBEACHUE ATOM JUHUU MOTPEOOBAIO TMTAHTCKUX
UHTCJUICKTYaJIbHBIX ~ YCWJIUMW, HO B  KOHEYHOM; CU€Te€ MPHUHECIO
MHOT'OUYHCIICHHbIE W BHOEYATIAIOUIME IUIOAbl. HeyauBHUTENbHO MO3TOMY, YTO
BCE, UTO MOKET OBITh TENEPh UCTOJKOBAHO KaK IMOMbBITKA BEPHYTHCA K TEMaM,
HaBCET/1a, Ka3ajgoch ObI, OCTABICHHBIM B HEIPOJIA3HBIX JEOPSIX pa3sHOTO pojia
apXanyecKHnX, JOHAYYHBIX, «OKKYJbTHBIX» IIOCTPOCHUM, BBI3BIBAET OCTPYIO
pEaKIUI0 OTTOPIKEHMS, U 3a4acTylO0 OLICHUBACTCS KaK HECOMHEHHBIM IMPHU3HAK
COLIMAJIBHOT0, KYJIbTYPHOI'0, HAYYHOTO U T. 1. U T. I1. — J€KaJaHca.

Mexay TeM BO3MOXKHas CBA3b COZHAHUS U MAaTEpHUU | 00CyKaaeTcs
ceiluac JOBOJIBHO akTWBHO [l -14], u Mbl BbIenMM JABa HauOoJee BaKHBIX

acCIIeKTa dTOM TEMBI.

1. IIpo6aema pexykuun

[TepBrIii U3 HUX CBS3aH ¢ POOJIEMOM TaK HA3bIBAEMON PEIYKITUH BOJTHOBOM
(GyHKIIMY B KBAaHTOBOM MEXaHUKE. DTOT OYEHb CTaphIil BOMIPOC, KOTOPHIN CTOSIT
0COOEHHO OCTPO B MPOIECCE CTAHOBJICHHS TEOPHUH, MPOJOJIKAET MPUBJICKAThH
BHMMaHUe (PU3UKOB U B HacTosIee Bpems [15-17].

[IpuHATO CuUMTaTh, YTO 3BOJIIOLUS KBAaHTOBOW CHUCTEMBI, OIKCHIBAEMAas

ypaBHeHueM lllpenuHrepa, uMeeT BIIOIHE AETEPMUHUPOBAaHHBIA xapakrtep. Ho B



MOMEHT M3MEPEHHUs], IPU NEPEXOJIE€ CUCTEMBI B OJHO M3 KOHEUHBIX COCTOSIHHIA,
HEBO3MOKHO YyKa3aThb 3apaHee, Kakoill BbIOOp Oyzaer caenadH. boinee Toro,
CUMTACTCSI, YTO TMPHUYMHBI, BIUSIONIME HA WCXOJ JTOTO COOBITHS, HE TOJBKO
HEM3BECTHBI, HO MOMPOCTY OTCYTCTBYIOT (KBAaHTOBBIM UHJIETEPMUHU3M). NHBIMU
CJIOBaMH, B TaKOM MOMEHT COCTOSIHME€ MHpa Ha MTHOBEHHUE Kak Obl MmepecTaeT
NOAYUHATHCS 3aKOHAM MPUPO/JIbI, B HENPEPHIBHON 1€MW MPUYUH U CIIEICTBUI
BO3HUKAET HEyCTpaHUMBIN pa3pbiB. C caMoro Hayana ObUIO SICHO, YTO 3Ta, Ha
MEePBBIN B3TJISA, JIOKaTbHAs MpoOJieMa eCTh OCHOBaTelIbHAs Opelib B CaMuX
KOHIICTITyaJIbHBIX OCHOBaX HE TOJBKO (DU3UKH, HO U BCETO €CTECTBO3HAHUSI.
[TosTOoMy Ha MPOTSIHKEHUM JECATKOB JIET OHA CIY>KUT MIPEAMETOM OKUBJICHHBIX

JACKYCCHM.

2. IlpuHUMNI Cynepno3uumMu ¥ BUPTYAJIbHBIA MUP

B kBanTOBOI (huU3MKe ACHCTBYET MPUHIUI CYINEPHO3UIIMU, COTJIACHO
KOTOPOMY, €CJIM CHUCTEMA MOYKET HAXOJWUThCS B COCTOSHUSAX, OMUCHIBAEMBIX
byukusmu Wy, W,, Wg,..., To oHa MOXET HAXOIUTHCSI U B COCTOSIHUH,
COOTBETCTBYIOILIEM JIMHEHHOM KoMmOuHaumu 5Tux QyHkuuid Ilockonabky
kKod(phunmeHTel B KOMOMHAIMM CYyTh KOMIUICKCHBIC UHCIIa, JaHHAsS
KOMITO3MIIMSI HE €CTh YHCTO MEXaHW4eckash CMeCh, a pe3ysibTar 0co0oro poja
uHTEp(HEePEHITNH MOTEHITMAIBHBIX BO3MOKHOCTEH.

Harnsgnoit wimocTpanuedd cBoiicTBa MHTEpHEPEHIINH MOTEHIIMATHLHOTO
CIY)KUT XpECTOMATUHHBIM mnpuMmep HUHTEpPEpPEHIIMU YacTHIl, HaMpUMep
¢GoTOHOB, Ha PKpaHE C AByMs HIeNsMH. PacrpeneneHne OTCYETOB TaKOBO, Kak
ecnmi OBl TOBEIGHMEM  KaxJaoro  (QoroHa  ymopaBisuia  BOJIHA,
B3aMMOJICHCTBYIOIIAsl caMa ¢ COOOM MO 3aKOHaM BOJHOBOW ONTHKU. B Takom
B3aMMOJICHCTBUM YYaCTBYIOT QJIbTEPHATUBHBIC, WCKIIOYAOLIME JApyr Jpyra
BO3MOXKHOCTH («(OTOH MOXKET JIETeTh TOJBKO uepe3 OAHy uienby). Chemyer
OTMETUTh, YTO CBOWCTBO KBAaHTOBOW CYIEPHO3UIIMU JIMIIEHO HATJISIAHOCTH,
MOCKOJIBKY 3/1eCh CKJIAJIbIBAIOTCSI HE BEPOSATHOCTH, a BOJHOBbIE (DYHKIMHU, —

npuMep ¢ audpaxknuei GOTOHOB JIMIIb OJAWH U3 HEMHOTHX, KOTOPBIA MOKHO



XOTbh KaK-TO U300Pa3UTh.

Takum o00pa3om, eciau OyKBaJIbHO CJIEIOBAaTh CTPYKTYpEe KBaHTOBOTO
¢dopmai3Ma, ToO BeCh MUpP Kak Obl pacmagaercs Ha aBa. [lepBeiii — cBoero poma
KBaHTOBOE 3a3epKalibe, IJIe OJHOBPEMEHHO CYIIECTBYIOT M IO CBOEOOpa3HbIM
3aKOHaM B3aMMOJICMCTBYIOT MOTEHIMAIIBHO BO3MOXKHBIE COCTOsIHUS BeeneHHoum.
DBOJIIOLMS 3TOI0 MUPa OMUCHIBAECTCS, HaNpUMep, ypaBHenuem IlIpeaunrepa, Tak
YTO MOXHO TOBOPUTH O HENPEPHIBHOM TIOTOKE HMHTEPHEPUPYIOMIHNX
NOTEHLMAIBHBIX BO3MOXXHOCTEW, «BUPTYAJIbHBIX MYTEi», «TEHEW», «00JAKOB
BEPOSTHOCTH» U T. A. U T. I. — HAOOp MeTadop MOXKHO MPOAOIKHUTH, HO
[JIABHOE 37€Ch B IApaJOKCAIIbHOM, HEBO3MOXHOM B KJIACCHYECKOM MHpPE
B3aMMOJICHCTBUM TOTO, Yero Kak Obl W HET. BTOpoil miaH — 3TO peanbHbIN,
MaKpOCKOIUYECKUNA MUP, TPOCTPAHCTBO ACUCTBUTENBHBIX COOBITHH, B KOTOPOM
HET MECTa HEOIPEAEIEHHOCTH, IBYCMBICIEHHOCTH, a €CJIA 3TO U BO3MOXKHO, TO
TG OJ1aroiaps HaleMy HE3HaHUIO TOTO, YTO MPOUCXOIUT HA CAMOM JIEJIe.

Ms1 BUIUM, 4TO BUPTYAJIbHBIN MUDP PA3UTEIBHO OTIIMYAETCS OT PEaJbHOIO.
[Ipexne Bcero oH HeM3MepUMO MoliHee, boraye. Tak, eciiv mociea0BaTeIbHOCTh
peasibHBIX COOBITUM YHOJOOMTH COJO Ha MY3bIKAILHOM HWHCTPYMEHTE, TO
KBAaHTOBBIA aHAIOr TMOA0OEH CUM(OHUHU, TAPTUTYypa KOTOPOM CONEPKUT
OecunciieHHOE MHOKECTBO MEJIOIUH.

I'me xe mnpoxoaur rpaHuna MexAy IByms mupamu? UYUro mnpeBpamaer
MOTEHITMATIbHOE B peanbHoe? EcTh M Takoe mpeBpalrieHrne HeKuid (U3MUecKui
IPOLIECC, KOTOPBIN CYIIECTBYIOMIAsl TEOPHs IIOKA HE B COCTOSIHMM ONHUcaTh? 31eCh
LEJBIN KPYT BOIPOCOB, TPYIIUPYIOIIMIACS BOKPYT MPOOJIEMBbI PEIYKIIMU BOJHOBOM
¢yukimu. [lomaBisitomiee YUCIO TEOPETHUKOB CUUTACT, UYTO TPaHHULA MEXITY
BUPTYAIbHBIM U pEASTbHBIM JIOJDKHA TPOBOIUTHCA W3 MACIITAOHBIX COOOPaXEHUH.
I'py6o roBops, KilacCCHYECKUN MUP — 3TO MHUP OOIBIINX MAKPOCKOITMYECKUX Ted,
JUIE  KOTOPBIX KBaHTOBbIE d3((EKThl HECyIIeCTBEHHBI, a Tepexon U3
NOTEHIMAIIBHOTO B PEaIbHOE IPOUCXOIUT, HANpHUMEp, NpPHU B3aUMOJECHCTBUU

MHUKPOYACTHUIIBI C IPHOOPOM.



3. Iloxxox Burnepa

Mexny Tem psa TeopeTukoB, Takue, kak [O. Burnep, 'Ocnanps u np.,
CUMTAIOT 3Ty TOYKY 3PEHUSI HEIOCTATOYHO IMOCIENIOBATEIbHON U, C TOUKH 3pPEHUS
KBaHTOBOM HJICOJIOTHH, BHYTPEHHE MPOTUBOPEUHMBON. [10 MX MHEHUIO, JTOTrHYECKU
3aBEpIIICHHAs CUCTeMa B3MVISJIOB TPeOyeT CuuTarh, YTO M MAaKpPOCKOIUYECKUN
npuOOp IOCIIE B3aMMOICHCTBHSI ¢ KBAaHTOBBIM OOBEKTOM TaKKe JOJKCH OBITh
OMKMCAaH CYNEPIIO3UIMEH HECOBMECTHMBIX COCTOSHUM  (CHOKeT, OJecTsie
oObirpansbiii  O. IllpenuHrepoM B €ro 3HAMEHHTOM «IApaJOKCE KOTay).
OKOHYATENIbHOE «CXJIOMBIBAHUE)» BOJIHOBOTO IIAKeTa MPOMCXOAUT TOJBKO B
co3HaHuM HaOmonatens. TonbKo co3HaHue 00JaaeT YHUKAILHBIM CBOMCTBOM —
co3HaBarh camoe ceOs. MeHHO crmOCOOHOCTP K WHTPOCHEKIMH U CITY>KUT
CTapTOBBIM MEXaHHW3MOM JJIs TIepexojia BCEM CHCTEMbl MHUKPOOOBEKT-TIPUOOP-
CO3HaHME B ompeeneHHoe coctosiHue [10-14].

AHaJIOTMYHO TOMY, KaK dKpaH JaeT BO3MOXKHOCTb ()OTOHAM W3 CBETOBOTO
MOTOKA TPHOOPECTH OMPEIETICHHOE MECTO B MPOCTpaHCTBE (KOTOPOTO OHHU JI0
B3aUMOJICUCTBUSL C HHUM TMPOCTO HE WMENH), CO3HaHWe HaOIromaTes
OCTaHABJIMBACT BUPTYAIbHBIN MIOTOK, BHE3AITHO 3aMOPAKHBAET €TO0.

C »oTOl TOUKM 3pEeHMSI «IPUHIMI PEATHLHOCTHY» COJEPKUTCS HE B
dbu3pyeckoM MHUpe, a B IUIOCKOCTH CO3HAHWA.. JIMHUS JeMapKaiyd MExmy
MOTEHITMAILHBIM U PETbHBIM IMPOXOIUT HE TI0 MacIITabHOM (MUKPO-MaKpO) OCH, a
MeXTy duzndeckuM (3deMepHbIM!) U, TaK CKa3aTh, ICHXUYECKUM, CO3HATEIILHBIM
(peasmeabIM!). Drrtocodckast TO3UIKS TPSMO TPOTUBOIOIOKHAS, KaK MbI BHIVM,

TOM, C KOTOPOY CTapTOBajia €BPOIEHCKasl HayKa.

4. Mup IBeperra

He mMeHnee pagukanbHbIA TOIXO PAa3BUBAETCA B KOHLENIMN JBeperrta. J[o
CUX TIOp €CTECTBEHHBIM, Kak Obl caMO COOOM pa3yMeroIuMCs, CBONCTBOM
Bceenennon npeanosaragach €€ €JUHCTBEHHOCTb, YHUKAJIBHOCTb — HUKOMY U3
(U3UKOB HE TPHUXOAWIA MBICIh YCOMHHUTBCS B 3TOM. MeEXIy TeM, HUCXOIs U3

BEChbMa TIIyOOKHX COOOpaKEHH, DBEpeTT MpHUIIEe] K BBIBOIY, YTO HEKOTOPHIC



npoOJieMbl TEOPETUYECKOM (PU3MKHM TOy4aroT HEOXKUJAHHOE pEIICHHUE, €CIH
NPEANOJIOKNUTh, YTO HAlll MUP HE YHUKAaJEeH, HO CYUIECTBYET B OECUHCIEHHOM
MHO>KECTBE paBHOMNpPaBHbIX Komuid [18-20]. Mbl HaOmoAaeT JUIIb OJHY U3 HUX.
Posnb co3Hanusi B TakoM Mupe — KapJuHaigbHa. OHO BBIOMpAET OJUH CLIEHAPU
MUpa W3 COHMAa BO3MOXHBIX. briaromapss TakoMy NOJIXOALY NOSBIISETCS, B
YaCTHOCTH, OPUIMHAJIBHBIM CIIOCOO YCTpaHEHHs KBAaHTOBOTO HHJAETEPMUHHM3MA.
CornacHo JBeperTy, B KaXIOM KBAaHTOBOM IIEPEXOJIE PEATM3YIOTCSA Cpa3y Bce
BO3MOKHOCTH — MUP PaCILEIUIIETCS Ha CTOIBKO KON, CKOJIBKO BAPUAHTOB €CTh
y JIaHHOTO KBaHTOBOro nepexoja. Konmuu MIEHTUYHBI (32 MCKIFOUEHHWEM OIHOU
JIeTalli), CYIIECTBYIOT CaMOCTOSITEIbHO KM BO BCEX OTHOIICHHSX PABHOLICHHBI.
BosHukaer Bompoc: modyeMy k€ Mbl HE BHIMM pACIICIUICHHMS MHpa — BENb
HaOJII0IAeTCs TOJTLKO O/IHA KOTHS U3 MHOTHX.

OTBeT TakoB: CO3HaHKHE HAOIIONATENS KaKIbI pa3 OKa3bIBAETCS B OJJHOM U3
BO3MOYKHBIX BETBEH. DBEPETT MPEAJIOKII OCTPOYMHYIO aHAJIOTUIO: HAaOII01aTellb,
HaXOJSIIMICS B 3aKPBITOM KAIOTE€ PABHOMEPHO JBMXKYILETOCS CyIHA, HE 3aMe4aeT
ero apwkeHns. CornacHO NPUHILIMITY OTHOCHTENBHOCTU C PABHBIMU OCHOBaHHSIMU
MOYKHO TOBOPHTH Kak TO, 4TO KOopabib paBHOMEPHO MPHUOIIKAETCs K Oepery, Tak
U 4TO Oeper ABHKETCS K KopaOo.

[Tono6HO 3TOMY € paBHBIM OCHOBAaHHMEM «TO, YTO HPOUCXOIUT» MOYKHO
TPaKTOBATh U KaK JABM>KEHHE COOBITUMHOTO Psiia MUMO HEMOABHKHOTO CO3HAHUS,
Y KaK MEepPEXO0/ CO3HAHUSA C OTHOW BETBU MHpaA Ha APYTYIO.

Crnemyer OTMETUTH XapakTEpPHYI0 OCOOEHHOCTb 3BEPETTOBON KapTUHBI
MHUpa: B HEW TakkKe MOSBISIETCS U CIY)KUT CYUIECTBEHHO HEOOXOIUMbIM
AJIEMEHTOM BCEW KOHCTPYKIIMM CTOJh HEOOBIMHBIA i1 (DU3MUYECKOW Teopuu
O0OBEKT KaK CO3HAHHUE.

HyxHO, KOHEUHO, UMETb B BHUIY, YTO IIPU BCEU CBOEH KaKyLIECUC
DKCTPABaraHTHOCTH WJEd, YTO CO3HAHUE Y4YacTBYeT B PEXYKIMH BOJHOBOU
dbyHKIMHU, HE ecTh HeuTo ciyyaiiHoe. [losiBieHue 3Tol unen o0yciIoBIeHO BechMa
U BecbMa TINyOOKMMH MpuuMHamMH. Peub 31ech BOBCE HE HAET O

HCIIOCPCACTBCHHOM JAABJICHHMH KaKHUX-TO HEOOBSICHEHHBIX OKCIICPUMCHTAJIbHBIX



¢dakToB, HO CKOpee O BHYTPEHHEH JIOTMKE KBAaHTOBOM TEOPHH, B KOHTEKCTE
KOTOpo# no3unius Burnepa (u DOBeperTa) HE TOJBKO HE BBINISIIUT aOCYpAHOM, HO
€CThb BCEro JMIIb JOCTaTOYHO IMOCieoBaTelnbHoe ee paszButue. M Bce xe
4eJIOBEKY, JaJIeKOMy OT (PyHJaMEHTaJIbHBIX MPOOJIeM KBAaHTOBOW MEXAHWKH, AT
TEMAaTUKa MOXKET TI0KA3aTbCA HECKOJBKO CXOJACTUYECKOM, OTOPBAHHOW OT

JICUCTBUTETHHBIX TTPOOJIEM COBPEMEHHOM HAYKH.

5. /laHHbIe MapPanCUX0J0TUU

Mexay TeM CyILIECTBYET OIPOMHBIM MAacCHUB AKCHEPUMEHTAIBHBIX JAHHbBIX,
KOTOPBIA MOKHO paccMaTpuBaTh Kak MPsSMOE M HEJIBYCMBICICHHOE CBHUJIETEIILCTRO,
9TO Tpo0IeMa POJIM CO3HAHHS B (PM3HMUYECKOM MHPE HE €CTh HEuTO A(eMepHoe, a
UMEeT cepbe3Hble (hakTHueckue ocHoBaHUs. Peub wumer o pesyibrarax
MHOTOUYHMCJICHHBIX TapariCUX0JIOTHYECKUX UCCIICIOBAaHUA.

Borpoc 00 ux Hay4HOM [IEHHOCTH, TIOYKATYH, OWH U3 CaMbIX OOJIe3HEHHBIX.
Kazanock 0b1, 0 671aronoxyyHOro ¥ OKOHYATEIBHOIO Pa3pelieHus TOro Bonpoca
HEJTB351 B CBOUX PACCYKICHUSX OIUPATHCS HA PE3yIbTaThl 3TUX HKCIIEPUMEHTOB.

CKenTuKu TOBOPAT, YTO MAparCUXOJOTHsl €IIe HE CKOPO IMOJYYHT IPaBo
CUMTATHCS TIOJTHOIICHHOW HAayKOM, TIOCKOJIbKY €€ SKCIIEPUMEHTATIbHBIE PE3yJIbTaThl
HEIOCTOBEPHBI, 3a4aCTyI0 HE BOCIIPOM3BOAMMBI, U BCETJa OCTAETCSI BO3MOYKHOCTh
OOBSICHUTh HX OIIMOKAMHM OHKCHEPUMEHTa WIM TNpeIHAMEPEHHbBIM OOMaHOM.
CorylacHO Jpyrod TOYKE 3pEHHUsA, YK€ IPOBEICHO JIOCTATOYHOE KOJUYECTBO
AKCIIEPUMEHTOB, YJIOBJICTBOPSIONIMX OOIICTIPUHATHIM HAy4YHBIM CTaHAApTaMm, a
YIOPCTBO CKETITUKOB OOBSICHUMO JIUIIH TPAAUIIMOHHBIM KOHCEPBATU3MOM HayKHU.

Mosker ObITh, «KOHCEpBAaTH3M» 3/IECb HE CaMO€ YyJayHoe CcJIoBO. Benb
CIOCOOHOCTh HAayKu OOBSICHATh HOBblE (AKTBl WJIM CaMOM  IJIACTUYHO
aJanTUpoOBaThc K HUM — Topa3uTenbHa. Ee KoHIenTyalibHas MoIb U
METOJIMYECKOe OOraTcTBO KaXyTCs TMOYTH Oe3rpaHuuHbIMU. Ero ObUIM pelieHbl
npoOieMbl TaKOW TITyOWHBI, CIOKHOCTH M KpacoThbl, HA (DOHE KOTOPBIX 3aHATHUA
BCSIKOT'O POJIa «IapaHayKaMI» KaXKyTCs IETCKUMU UTPaMH B TIECOYHUIIE.

HayKa MOZKCT OTBCYATH TOJIbKO Ha TC BOIIPOCBHI, KOTOPLIC CaMa IIPHU3HACT



ocMbIciieHHBIMU. B uem cmbicn sxu3an? Kakoro 1iseta dutoructon? [leiictByer iu
CO3HAHME Ha MaTepuio? ITO TEMbl OJJHOTO Psifia, OMHOTO copTa. OHU MOXKET OBITh U
MMEIOT KaKOW-TO CMBICH, HO BCE K€ 3a NpeAeslaMu HaydyHoro auckypca. Hayka
3aTpyIHSETCS JaThb Ha HHUX OTBET BOBCE HE IIOTOMY, YTO OHHM HEPA3pPELIMMO
CJIOXHBI, @ TIOTOMY, YTO UX Kak Obl HE mOHUMaeT. CMBICH KU3HH, (JIOTUCTOH,
CO3HaHUE — TAKUX CJIOB HET B CJIOBAPE €CTECTBEHHBIX HAYK. *

Jlerko, kazanoch Obl, BO3pa3UTh: HAJIMYME CO3HAHUA AOCOJIIOTHO
JIOCTOBEPHBIA, HEMOCPEACTBEHHO JaHHBIMA, HecoMmHEeHHBIM ¢akT TH0O0TO
cyOBeKTUBHOTO ombiTa. HerpyaHo nmpenBunets u otBeT. Camoe ciaboe 3BE€HO B
ATOM apryMeHTE€ — CJIOBO «CYOBEKTHBHBII». Hayka cTpeMuTcs UMETh Jeio
TOJILKO C OOBEKTUBHBIMU (DAKTAMH, YTBEPKIACHUSIMHU, CTAPATEILHO U3TOHSS U3
CBOETr0 Marepualna BCSIKUNA CyObEKTUBHBIN 3JIEMEHT («CYOBEKTUBHO SICHO», YTO
Connile Bpaiaercss BOKPYr 3eMJIM — «OOBEKTUBHO», «HAa CaMOM JeJie», BCe
Ha000pOT).

MOXHO TOHATH MO3TOMY T€X, IS KOro MaparcuxoJIorudecKas
NEeSATENbHOCTh JIMIIEHA pealbHOro mnpeaMera. OOUH M3BECTHBIA KPUTHK
Naparcuxoyiornd  Jaxke c(GOpMyJIHpPOBaJl HEUTO BpOJIE€ METOJO0JIOTHYECKOro
«OpUHIUIIA  BbITeCHEHUs)». OH  pacCykaal TOpPUMEPHO Tak: JIAHHBIC
[IapariCUXO0JOTUHA HACTOJIBKO YYXIbl €r0 HAYYHOM UHTYUIIMH, IIPEICTABICHUIO O
TOM, KAaK YCTPOEH MHUp, 4YTO €CIM OIHAXIbl €My MPEICTaBAT IPOTOKOII
YCHEIIHOTO TENENaTUYECKOro SKCIEpPUMEHTa, OH OyJeT TOTOB JIOMYCTUTH
HAJIMYME CKOJb YTOJHO 3aMBICIIOBATHIX M MAaJIOBEPOSITHBIX apTedakToB, HO
TOJIbKO HE MPU3HABATH PEATBHOCTD SIBIICHUSL.

XOTs Takasi MO3ULHS U BBINVISIAUT HECKOJIBKO KPAaHE!, )KUBO HAITOMUHAS
CIOKET C DJIWLUUKIaMH B cuctemMe Mupa Ilromemes, el HE OTKaXKellb B
MOCJIEIOBATENLHOCTH U, CAMOE TJIAaBHOE, B SICHOM IOHUMAaHUU TOTO, HACKOJIBKO
Marepuai napancuxojJOruy 4y>KEpOJeH COBPEMEHHOM Hayke. [l aganranuu
€ro TMpUAETCA 3aIUIATUTh ILEHY, pa3Mepbl KOTOPOM TPYyAHO  Jaxe
OpUONU3UTENIBHO  OLEHHUTh. 3HAYUT TO, UTO KaXETCAd YIApYdaroluM

KOHCCPBATU3MOM, €CTb Ha CaMOM JACJIC COBCPIICHHO HOpMaJ'H:HaH pcaKnuAd



OTTOP)KEHHUSI UYKEPOJAHOTO MaTrepuana, CBOEro poja Ooppba 3a UUCTOTY
uaeitHoro renodonna. «borock maHaiieB, Aapbl TpPUHOCAIIUX»... B Takom
NOJXOJE M Jie)KaT KOpHU «OOprOBI ¢ JDKeHaykoi» B Poccum u Mom4annBoro
HENPUATHS MTAPANICUXOJIOTUN «YMCTOW HAYKOID» B CTpaHax 3amaJgHoro Mupa.

Torga cTraHOBUTCS MOHSATHO, MOYEMY OKHMBIICHHBIE JMCKYCCHM IO TICH-
UCCIICIOBAaHUSIM MMEIOT TMEYalbHYI0 OCOOCHHOCTh — BO3HHKAsl C W3BECTHOU
NEPUOJIUYHOCTBIO, KOHYATbCS KaK Obl HUYEM: WX OOBIYHBIA pE3yibTaT —
OTCYTCTBME TakoBOro. HaunmHas ¢ mpouwioro Beka, MOKHO YKa3aTb HECKOJIBKO
0I00HBIX ITUKJIIOB. JIETKO TakyKe CAeNaTh M MPOTHO3: 3TU XOXKACHUS 0 KPYTY
OyIyT NOBTOPSTHCS U B OyIyIIEM C T€M K€ IPUOIUZUTENbHO UCX00M [21]. -

Bce ckazanHOEe HaeT HaM OCHOBAHHsI BO3JAEPKATHCS OT JETAIBHOIO
o0cyX/IeHHs BOTIpOca O JOCTOBEPHOCTHU MCU-(HEHOMEHOB. JTa TeMa OTACIbHON
cTatbu. B mocneayonmx pacCy ACHUAX MbI POCTO OyJeM MCXOAWUThH U3 Te3Hca
00 WX pealbHOCTU. 3aHATh UMEHHO TaKyIO MO3MIIMI0 HaM IMO3BOJSAT U BHIBOJbBI
HECKOJIBKUX HEAaBHUX paldOT, B KOTOPBIX MPUBEIEHBI PE3yIbTaThl 0000IIIEHHOTO
aHaJIM3a OrPOMHOT0 MAaCCHUBA JAHHBIX MApaCUXOJIOTUH [22-27].

Uurarenb MOXET CKaszaTh, YTO Jaxe €ciu MCU-3(Q@PEKThl U HMEIOT
MECTO, OHM OY€Hb Majbl WIH PEAKH, a MOTOMY HMX IpHU3HAHUE HE TpeOyeT
CYIIECTBEHHBIX M3MEHEHUM B CIOXXUBIIEHCS mojaenu mupa. Kak Obl camoe
OoJbliiee, 4TO CIAEAYET ClIeNaTh — 3TO J00ABUTh HECKOJIBKO KypbEe3HBIX JeTallei
K KapTe, [NIaBHbIE KOHTYPbI KOTOPOW JaBHO M XOPOUIO U3BECTHBI.

Takoll Mmoaxox KaxkeTcss pa3yMHbIM. B camoMm Jerne, JIETKO IPUBECTH
MHOTO PUMEPOB, KOTAA SAPO UCTUHBI COJAEPKUTCA YXKE B MEPBOM, JTUHEHHOM
NpUOIM>KEHNH, a BCE MOCIIEAYOIINE YTOUYHEHHS HE MEHSIOT €ro.

Ho Bce e BO3HUKAIOT CHUTyallMM, KOT/Ia OOHAapy>KEHUE KOJIHMYECTBEHHO
ManbiX 3((EKTOB CIYXUT MPU3HAKOM TOrO, 4YTO CYUIECTBYIOIIAs MOJENb
HYXJAaeTCd B KaueCTBEHHOM u3MeHeHuu. OTKpeiTue bekkepens, Kak
U3BECTHO, COCTOSIJIO «JIUIIb)» B TOM, 4YTO aTOMbl HEKOTOPHIX (OYEHBb
HEMHOI'MX) 3JIEMEHTOB paJUMOaKTHUBHBI, TO €CTh WHOIJA, KpalHE PEeaKo, HO

pacimagaroTCA.



Torma wmbl oka3zbiBaemcst B [lo3unmm cnenmoBarens (Wid ajgBokara),
KOTOPBIM, OMUpasch JWIIb Ha JBa-TPU JIOCTOBEPHBIX (paKTa, IMbITACTCA
T00paThCs 10 CYyTH Jefia, U CTPEMUTCS TIPH STOM KaK MOYKHO JIOJIBIIIE O0XOIUTHCS

JIMIb JIOTUYCCKUMH apI'YMCHTAMU.

6. Ilcuxopusnyeckuii mapagokc

B cBoux nanmpHEHIIMX pacCyKACHUSIX Mbl OyJeM UCXOIUTh U3 Te3uca o
peaTbHOCTH IBYX TakuX (PyHIaMEHTAbHBIX ICU-SBICHUH, KaK MPEKOTHUIUS U
ncuxokuHe3. Her oco0oil Hy»Ibl OKa3bIBaTh, YTO WX OOBSCHEHUE B paMKax
COBpEMEHHOU (hU3UKH, 110 KpailHel mepe, 3aTpyaHuTensHo. [loaToMy noctaBum
BOMPOC HMHAue: B KAKOW U3 CYMIECTBYIOUIMX (PU3MYECKUX KOHUEHIUN 3TH
SBJICHUSI UMEIOT OTHOCUTEIFHO BBICOKHE IIAHCHI Ha 00BsicHEHUE?

Hauynem c¢ mpexornumuu. IIpexxnae Bcero OTMeTuM, 4ro YK€ CaMO €€
CyLIECTBOBAHME  IPEACTABIACTCS  TKEIBIM, [OYTH  HEPA3PEUIMMBIM
napajgokcoM. Jlaxe eciii Mbl Kak-TO CMOKEM OOBSICHUTH SICHOBUJCHHE, BBEIA,
HampuMep, MOHATHE O KaKUX-TO HEOOBIYHBIX CIIOCO0aX mepeaayn nHpopmaluy,
MOJIB3YACh KOTOPBIMH OINEPATOP «CUUTHIBAET TEKCT» C HEKUX MH(OPMAIMOHHBIX
MaTpull, — JaX€ M B OTOM CJIy4Yae CYLIECTBOBAaHME IPEKOTHHULIMU B
TPaJIUIIMOHHOM HayYHOM HpE/ICTaBICHUU €CTh a0Cypll, MOCKOJBbKY Oymyllee 3To
TO, YTO e1le He Mpou3ouuio. O4eHb TPyAHO OOBICHUTH MOJydeHrne HH(OpMALIUU
OT TOT'0, YEro €IIIE HET.

Jleno, ogHaKo, HE Tak OE3HAIEkKHO, KaK MOXET MOKa3aThCs Ha MEpBBIN
B3I, HauumHas ¢ Tpuauarblx rofoB B (U3UKE CYIIECTBYIOT M YCIEHIHO
pPa3BUBAIOTCA TaK HAa3bIBAEMBIE TEOPUH IMPSMOTO B3aMMOACWUCTBUS YacTHLl (OHU
TaKk)Ke MMEIOT Ha3BaHUE COBPEMEHHBIX Teopuil AanbHOAeicTBus) [28-32]. Hx
OPUHLMIIMATIbHAS HOBHM3HA COCTOMT B MPEANOJOXKEHHUH O (HOpMaIbHOM
PABHOIIPABUM  3aIla3bIBAIOIIMX M ONEPEXKAIOIIUX PELIEHUH BOJIHOBOIO
ypaBHeHHs. PAKTUUECKH 3TO O3HAYAET, YTO B TAKOTO POJIa TEOPHUAX HAPSAY C
OOBIYHBIM, TNPUBBIYHBIM HaM [PUYUHHBIM IOTOKOM — OT MPOHUIOTO K

OynyiieMy, BBOJUTCS B UTPY U 0OpaTHBIA BO BpEMEHHU MOTOK — OT OyIyIIEro K



IPOILJIOMY.

KoneuHo, camblil nepBbIil BONIPOC, HA KOTOPBIM JOJIKEH OBbITh MOJyYEH
OTBET: MOYEMYy K€, HECMOTPs Ha (POpPMarIbHYI0 CHMMETPHUIO ABYX KOMIIOHEHT, B
JEWCTBUTEIIBHOCTH HAOMIONAeTCsl JIMILIb 3alla3fblBarolliasi KOMIIOHEHTa? Ota
KJIroueBas mpooisiema Obuia perieHa Yuinepom u Gerinmanom [28-29]. CornacHo
UX TOAXOAY, YCKOPSIOIIMMICS 3apsiji IMOPOXKIAET KaK OIEPEKAIoLIUe, TaK U
3ana3/pIBarolue BojHbl. OKpyXkaromue yacTuipl (abcopOep) Takke NpUXOAT B
JIBIKCHUE W, B CBOIO OYEPEb, M3IIYHYAIOT MOJISI C AHAJIOTMYHOU CTPYKTYpOM.
HcxomHast ¥ BTOpUYHAs BOJIHBI MHTEpGEpUPYIOT, NpPUYEM HCXOA HHTepde-
PEHIMU KapJIMHAJIBHO 3aBUCHUT OT TOT'O, B KAKOW MEpPE NaHHBIMA COPT U3ITyUYEHUs
MHTEHCUBHO B3aUMOJICUCTBYET ¢ abcopOepoM, B pOJI KOTOPOTO BHICTYIAET BCE
BelecTBO  Bcenennoil.  YOenutenbHO — MOKa3aHO — (TEOPETUYECKHM U
AKCIIEPUMEHTAJIbHO), YTO JJIi  BCEX  YEThIpEX  H3BECTHBIX  BHJIOB
B3aMMOJCUCTBUS JOJKHA HAOJI01aThCsl TOJBKO 3amasjbiBatomias BoiHa. Ho u3
ATUX K€ COOOpaKEHHUH CJENyeT, YTO ISl M3JIy4EeHUS C KadeCTBEHHO WHBIM
MEXaHU3MOM B3aMMOJCHCTBUS C BEIIECTBOM MOXHO OXHAAThb HATWYUSA
OTIEPEKAOIEH KOMIIOHEHTBHI.

Wrak, npu3HaBas peanbHOCTh MPEKOTHUIIUH, MbI CKIIOHSIEMCSI K TOMY, YTO
Hama BceneHHas MMeeT CYIIECTBEHHOE CXOJACTBO C MOJENBIO YHiepa-
®eliHMaHa. OTO MHUp, B KOTOPOM Y€ BCE NMPOU30LLIO, 1axe Oyaylee KOToOporo B
U3BECTHOM CMBICIIE YK€ CYILIECTBYET.

311eCh BCE KECTKO CBA3aHO, IPUYEM <GKECTKOCTBY» TaKOM CBA3M ropaszio
Oonblle, 4YyeM B MHpE JAllJIACOBCKOTO JETEPMUHU3MA, TOCKOJIbKY OHa
CKpeIUIeHa JBYMsI MPUYMHHBIMM MOTOKAaMH — MPSAMBIM U 0OpaTHbIM. B Hem
HET MeCTa HU JJIs CIIENOro ciyvasi, HU Al CBOOOJHOM BOJIM, HO €CTh JIMILb
WJTIO3USI TAKOW CBOOOIBI, MPUYEM, B COOTBETCTBUU C TyXOM TEOPHH, MbI TaK K€
JOJDKHBI T10J1araTh, YTO MPUYMHA 3TOW WIUIIO3UU CTOJb K€ HEOJOJIMMA, KaK U
BCE MPUYMHBI B ’TOM IPEIBEYHO COCTOSIBLIEMCSI MUpE.

OTta 0COOEHHOCTH MOJENM OblJa OCO3HaHAa YK€ Ha IMEpBBIX ATamax

dbopmupoBanust Teopun. OfuH U3 ee co3aarenein — Hemenkuit puszuk Terpoae —



nomyepkuBasl: «CojHIlE HE u3mydano Obl, ecid Obl OHO OBUIO OJHO B
OPOCTPAHCTBE, W HHUKAKWE Jpyrue Tella HE CMOINIA Obl MOTJIOTUTH €ro
paauanmio...» [30]. pyroit aBTOp, HUYErO, OJIHAKO, HE 3HABUIMK HU O TEOPUU
NaJbHOACUCTBUSI, HU O (pU3MKE BOOOIIE, HAMKUCAT B T€ K€ T'OJIbl HEYTO OYEHb
noxoxee [33]:

Bvimv mooicem, npearcoe 2yb yorce poouncs wenom

He bezdpesecrnocmu Kpyscunucs aucmel,

U me, komy mvl noceswaem onvim,

/o onvima npuobpenu uepmul.

OO6cynuM Tenephb SIBJICHHE TICUXOKHHE3a. DTUM TEPMHUHOM OOO03HAYAIOT
BIIMSTHUE BOJICBOTO YCWIJIHSI OIepaTropa Ha YIOaJEHHBbIE OT HETO OOBEKTHI U
npouecchl. [IcuxokuneTnueckoe BO3EHCTBHE Kak Obl BTOPraeTcsi B MPUYUHHO
o0ycioBieHHbI X0A coObITuil. [lodToMy 111 OOBSCHEHHS TNCHUXOKHMHE3a
IPEANOYTHTENIbHA TaKas MOJIEb MUpPa, KOTopas O0JIbIle MOX0Ka Ha KBAHTOBO-
MexaHu4eckyro. B Takoil Mozmenu ecth MECTO W AJIsi MIPEJCTaBICHUS O CBOOO/IE
Bosii. Korzia HeT skecTKOoM npeaonpeesieHHOCTH, (haTaabHOU npeapenieHHoe™,
MOHSTHE 3TO HE KaXKETCs a0CYpIHBIM.

Wtak, pasHBIM T1icH-(EHOMEHaM COOTBETCTBYIOT IPHHIIMITHAILHO
OTJIMYHBIC 10 CBOMM KaueCTBaM MOJIENU: TMPEETbHO JICTEPMUHUCTHYECKAS —
NPEIBUICHUIO U WHACTEPMUHUCTHYECKass — IMcuxokuHe3y. [lomyuaercs, 4to
UCKOMas KapTMHAa MHpa JOJDKHAa COBMEIIATh HECOBMECTHMOE: OBITh
OJIHOBPEMEHHO U JIOCTATOYHO IJIACTUYHOM, JIOMYCKAaTh BO3MOKHOCTh 3a30POB B
NPUYUHHBIX IEMAX, HO BMECTE C TEM U TMPEIENbHO MXECTKOW, 3aCTHIBIICH
(uuTaTeTh MOXKET BCIOMHHUTH HEYTO AHAIOTUYHOE: Iyajn3M BOJHOBBIX U
KOPITYCKYJISIPHBIX CBOMCTB MUKPOYACTHII. 3/1€Ch TaKXKe MPUXOJUTCS TOBOPUTH O
HEKHX «KeHTaBpax». Pa3HHWIIa KOHEYHO B TOM, YTO y Hac pedyb HUACT O
KOHCTPYKIIMU MHUpPA B LIEJIOM).

Takum oOpazoM, Bcskas Oyaymias Teopus, NpeTeHAyIolmas Ha
OOBSCHCHUSI TICH-SBJICHHM, JOJDKHA WMETh TaK)Ke U CIOCOOBI pa3perieHus

3TOTO  CEPhE3HOTO  MpoTHBOpeuus. Mbl  OyaeM — Has3bpiBaTh  €ro



«HCI/IXO(bI/IBI/I‘-IeCKI/IM mapaaoKCOM».

7. CHHTeTHYECKAsA MOJeJIb

Takumu pecypcamu, NO-BUAMMOMY, O0JalaeT pacCMOTpPEHHAas HaMu
paHee «cuHTeTHUecKas ™ojnenb» [34]. Ona coueraer naBa MNOAXOJA —
3BEPETTOBCKAM M Pa3BUBAEMbII B COBPEMEHHBIX TEOPUAX HAIBHOJCUCTBUS.
MHOXECTBO BO3MOXHBIX cOCTOSSHUN BceneHHol 00pa3yloT KOHTUHYYM
(MOTEHIMAIbHO) PABHOLEHHBIX ABEPETTOBCKUX KOMHUM, Kaxias U3 KOTOPBIX
ects Mup Yuiepa-®Oeitnmana. BHyTpu Kakoil U3 KOMHI BCe COOBITHSA YXkKe
MpEIPEUICHbI, COCTOSUINCh. BHYTpPEHHSIS )KECTKOCTh KOHCTPYKIIHUM peannu3yercs,
KaK Mbl BUJENIH, JBOWHONW NPUYMHHO-CIEICTBEHHON CBS3bI0 (IBa IMOTOKA
OPUYUHHOCTH). UTO ke MOpOoKAAeT WILTIO3UI0 TeueHUs] cOObITUN? B0o3MOXKHbI
JIBa PAaBHONPABHBIX U, TIO CYTH JI€JIa, HEOTIMYMMBIX MMOAX0A: ABUKEHUE MUPOBOU
JIMHUY MUAMO «HETNOJIBU>KHOT0» CO3HAHMSI, U IBUYKEHHUE CO3HAHUS BJ0JIb MUPOBOU
JTUHUU®,

Ho Torma wm KBaHTOBBIH CKAa4OK MOXKHO OOBSCHHTH HE TOJBKO Kak
«TpeAbSBIICHUEY» HAOMIOAATENI0 OJHOM M3 BO3MOXHBIX KOMNHMIM, HO M Kak
CMEIIIEHUE CO3HAHWSI C OJHOM BETBM Ha Jpyryr. Ham ocraercs m00aBUTH
«OYEHb HEMHOIO»: MPEIIOIOKUTh, YTO CO3HAHUE 10 HEKOTOPOW CTENEHU
CHOCOOHO BIIMATH Ha HAIpPaBJIEHUWE TAKOIO CMEMICHHWS W €ro, Tak CKa3athb,
WHTEHCUBHOCTb.

Torma ¥ NICUXOKMHE3 MOKHO TPAKTOBAaTh HE TOJIBKO KaK BO3IAECHCTBUE BOJIEBOTO

yYCUIIMA Oa X0 0OBEKTHBHBIX CO6BITPII>1, HO M KaK D»ICJICHAIIPaBJICHHOC

*JTH /B PaBHOMpABHBIC TOYKW 3PEHUS COOTBETCTBYIOT JBYM COCYIISCTBYIOIIMM B EBPOICHCKON
TPaIMLMK KOHICIIMSAM BpeMeHH. [lepBas HamOonmee scHO cOpMyIMpOBaHA B CIEIMAIBHOH TEOpUH
OTHOCHUTEJIBHOCTH. 3/IeCh O] BPEMEHEM TIOHHMAIOT TO M TOJIBKO TO, YTO MOKa3bIBAIOT PA3TMYHOIO PO Yachl.
Jpyroii moxon pa3sut, Harpumep, B (hruitocoBckux cuctemax A. beprcona [35, 36], M. Xaiinerrepa [37].
CoracHO eMy mepexMBaHHEe BpeMeHH («BPEMEHHOCTBY) — (yHIaMEHTAJIbHbIH ()EHOMEH CO3HaHUS,

OJTHA U3 BKHEHIIINX KOMITOHEHT €TI0 CYIITHOCTH.



NEPEMEILCHHE BHYTPU «KaTajaora BO3MOXHOCTEW» K TEM KONUSAM, KOTOpbIE
COOTBETCTBYIOT JKEIAEMOMY UCXOLY.

Torma co3HaHWe MOXHO YHOJOOWUTH JIETKOW 4YacTHIE, YBJIEKaeMOU
IOTOKOM  MJKOCTH: 3[I€Cb «ECTECTBEHHBIH XOJI BEUIEH» COOTBETCTBYET
JBM>KEHUIO TIO JIAMUHAPHBIM JIMHUSIM, a TIOIMBITKH NEPEX0/ia ¢ OJHOU TPAEKTOPUH
Ha JIPYTYIO JIOJDKHBI COIPOBOXKIATHCS UMITYJIBCOM, MEPIEHANKYIISIPHBIM ITOTOKY.
ECJIM TakoM HMIYJbC HEBENMK, Oynyuiee Oojee-MeHee NpeicKa3yeMo, HO U
«BOJIEBBIE YCWIMSDY HE NPUBOAAT HEMEIJIEHHO K 3aMETHBIM HW3MEHEHUSIM:
«KaTajor BO3MOXHOI'0» YCTPOEH TaK, YTO KOIHU 00pa3zyloT HEMpEephIBHOE U
JOCTAaTOYHO IJIOTHOE MHOKECTBO, a, 3HAYUT, JHIIb IPOJOJIKUTEIbHbIE U OJTHO-
HaNpaBJIEHHBIA YCUIINS MOTYT JaTh PE3yJbTar.

ABTOpBI XOpOILIO MOHUMAIOT, YTO PACCMOTPEHHAs 3]I€Chb MOJIENb BEChbMa
HEOPTOJIOKCAIbHAsI, HO y HEE €CTb, Ha HAIll B3IJIAJ, JIBA BAXKHBIX NMPEUMYILIECTBA.
[lepBoe MBI yke 0OCYIMIM — BO3MOXKHOCTh pPa3pelieHusi MCUXO0(PU3NIECKOro
napajgokca. BTopoe cocTOMT B TOM, 4YTO 34E€Chb HAXOAUT JIOCTaTOYHO
€CTECTBEHHOE OOBSCHEHHE TaK Ha3bIBacMbIi ()EHOMEH PETPOAKTHBHOCTU. Ero
MO’KHO paccMaTpUBaTh Kak Pa3sHOBUIHOCTb ICUXOKMHE3a, HO B JAHHOM CIly4yae

PE€Yb UACT KaK OBl O BIIMSIHUH Ha CO6BITI/I$I, IMPOUCXOJHMBIINC B ITPOIIJIOM.

8. ®eHOMEH peTPOAKTHBHOCTH

B03MOXHOCTH PETPOAKTHUBHOTO, TO €CTh 0OPATHOTO BO BPEMEHH JICHCTBUS
muckyTupyercas B cBsizu ¢ paboramm [ Imuara. Teoperuueckuwe u
AKCIIEPUMEHTANIbHBIE HCCIIeIOBaHUsl (peHOMEeHa ObUIM HavaThl CBBIIIE JABYX
JIECSITKOB JIET TOMY Ha3aJl U IPOJOJIKAIOTCS JI0 HACTOAIIETo BpeMeHu [38-47].

B 1971 romy I'. IlIMuar BhoepBbI€ MOCTABUI OIBIT, MCXOJ KOTOPOTO
SBJSAET NEP3KUM BBI3OB HE TOJIBKO OCHOBAaM BCEH COBPEMEHHOW HAyKW, HO,
Kazanoch Obl, U caMoMy 3/paBoMy cMbicity [38]. Cxema 3TOro omeiTa TakoBa:
reHepaTop CIy4yailHbIX COOBITHI BBIJAET MOCIIEA0BATEIbHOCTh OMHAPHBIX YHCEIL,
CKa)KeM, M3 HyJIeW W €IWHHI], KOTOPhIE PETUCTPUPYIOTCS Ha TMep(OICHTE WIN

marautoponoM.  Kuk  reHepamusi, Tak uU  (QHUKCAIMSA ~ YHCIOBOU



MOCTICIOBATEIbHOCTA ~ MPOW3BOAMTCS ~ aBTOMAaTHYeCKH  0e3  ydacTus
HaOmoaarens. [1o ycrmoBusM dKCIIepuMEHTa HUKTO HE UMEET JIOCTyIa K JaHHBIM
70 TeX TOp, TOKa OHU HE OYIyT MPEIBSBICHBI HCIBITYEMOMY B CHTYaIlud
IICUXOKMHETUYECKOT0 3KcnepuMeHTa. Panee 3agukcupoBaHHasi, HI HUKOMY HE
U3BECTHAS CiIy4yaiiHas IIOCJIEIOBATEIbLHOCTh MPEABSIBISCTCS — OIEpPaTopy,
HampuMep, B BHUJE CIAOBIX/CUJIBHBIX  IETYKOB WM K€  BCIBIIIEK
KpPacHOT'0/3eJIEHOTO CBeTa. 3a/1aua COCTOUT B TOM, YTOOBI «BOJIEBHIM YCHIIMEM)»
TOOWUTHCS TIPEBBIMICHUS KOJIMYECTBA, CKaXXEM, CHJIBHBIX IIEITYKOM HaJ
ciaObIMu.

B KOHTpONMBHOM 3KCHEpUMEHTE OJHA IIOJIOBMHA paHee 3alriCaHHOU
MOCJICTOBATECIIPHOCTH TPEIBSBISETCS HUCIBITYEMOMY, MEXIy TEM BTOpasd,
urparomias  poib  (POHOBOM,  OIEHUBACTCS  TOJIBKO  KOMIIBIOTEPOM.
[Ipeamonaraercs, 94To B KOHTPOJBHOH IIOJIOBUHE JOJDKHBI OTCYTCTBOBATH
UMEHHO T€ aHOMaJbHbIe OCOOEHHOCTH pacHpelesICHUs CIy4YailHbIX COOBITHIA,
KOTOpbIe HAOJIOAIOTCd B YACTH, TMOABEPraromieiics BO3ACUCTBUIO. ITOT
KOHTPOJILHBIA TECT W CITy’)KUT JO0Ka3aTelIbCTBOM CylnecTBoBaHUs dddekra. OH
TaK)K€ CHUMAeT THUIOTe3y, 4YTO CBOMCTBA CIy4yalHOW MOCIIEN0BATEILHOCTU
U3BECTHBI HCITBITYEMOMY ITOCPEACTBOM BHEUYBCTBEHHOTO BOCTIPUSTHS.

31paBblii CMBICIT TIOJICKA3bIBACT HAM, YTO YCHIIUS UCIILITYEMOTO TIONYyYUTh
TO WIA HWHOE IMpEBBIICHUE, HANpuUMep, Yucia €AUHMI] HaJl YUCIIOM HYJICH,
3apaHee OOpeuYeHbl Ha MPOBAT BEAb COOBITHS, OT KOTOPBIX 3aBHCENO0, KAKOBO
JOJIKHO OBITH TIPEBBIIICHUE W JOJKHO JIM OHO OBITh BOOOIIIE, YK€ COCTOSIIOCH.
DTO MPOU30IILI0, HAPUMEP, TOTAA, KOTAa ObUT BKIFOYECH T€HEPATOP CITyYalHBIX
ylucell U pe3yibTaTbl ero padboThl ObuUM 3aduKCUpoBaHbl. M3MEHHUTH 3TO yike
COCTOSIBIIIEECSI pEUICHUE BhIIIE YETOBEYECKUX CHUII.

Mexny Tem, o0pa3 (U3HYECKOW peaNbHOCTH, PUCYEMOW KBAaHTOBOM
bu3HNKOM, 3acTaBisieT, KaK MBI YK€ BHJEIH, YCOMHUTHCA B aOCOITIOTHOM
UCTUHHOCTH BBIBOJIa, OCHOBAHHOT'O Ha 3J[PaBOM CMBICJIE — MpoOIeMa U3MEepeHus
B KBAHTOBOW MEXaHUKE M BO3MOJKHASI POJIb HAOIIOJATENS CIIyKAT HCTOYHUKOM

TaKUX COMHEHUU.



Kak mbl moguepkuBaliv, 10 CUX MOpP HET SICHOTO U MPOCTOrO0 OTBETA HA
BOIIPOC, B KaKOM CcClly4ae pe3yJbTaT CIy4alHOrO MpOIEecca MOXKHO CUYUTATh
COCTOSIBIIMMCS: KOT/Ia OH Y€ 3apEerUCTPUPOBAH MAKPOCKOMUYECKH WU K€
TOJILKO TOT/a, KOTJa Hab0JaTesb CAeall ero YacThi0 CBOET0 CO3HAHMUS.

Me1 BuauMm, uto Onaromapst padoram IlIMuara nosiBisercs maHc NpUAaTh
ATOMY Ka3aJloch Obl 0€3HAJE)KHO METaPU3NYECKOMY BOIIPOCY  BITOJTHE
KOHKPETHBIM 3KCIIEPUMEHTAIbHBIN CMbICI. BO3HUKAET NpsIMOW U HAIJISAAHBIN
Croco0 ero pelieHusl: MOMBITAThCS TMOCPEACTBOM IMCUXOKUHETUUYECKUX
BO3JCUCTBUM BJIMUATH HA CIIy4alHbIE IPOLECCHI, HUCXOJ KOTOPBIX, C
KJIACCUUECKOM TOUKH 3PEHMUSI, YK€ OMPECIICH.

[IMUAT TOHSJI, YTO €CIIM BUTHEPOBCKAs HWHTEPIpETAlds KBAHTOBOM
TEOPUHU BEPHA, TO U PE3YJIbTaThl ICUXOKMHETUYECKOTO BO3ACUCTBHS HA MHILIECHb
YK€ Moclie ee OObEKTUBHOM (PUKCAllMU MOTYT ObITh HE MEHEE YCIICIIHbIMH, YEM
B TPaAUIMOHHOM IICUXOKHMHETUYECKOM OIIBITE, MOCKOJIbKY JaXke Ha 3TOMU
CTaJAuM TpHUpoja elle Kak Obl He MpHUHsIa pelieHus o0 MCXOJAe CIy4YalHBIX
COOBITHIA.

VYxe B NEpBBIX MNPEABAPUTEIBHBIX JKCIEPUMEHTAX, BBINOJIHEHHBIX [
muarom B 1971 rogy B MHcTUTyTe naparncuxonoruu (CLIA), Obutd moyyeHsbl
pe3yNbTaThl, CBUJIECTEIBCTBYIOINIME O BO3MOXHOCTH IICUXOKHUHETHYECKOIO
BO3JICMICTBUSA HA YK€ 3apETHCTPUPOBAHHBIC YHCIIOBBIE IOCIEN0BATEIBHOCTH
[40]. UccnenoBanust ObUI MPOJOJKEHBI B CIEIYIOIIEM TOAY ABYMS IPYTHMMH
UCCIICJIOBATEISIMU, KOTOPBIE TAaKKe IMOJYYUIN OOHA/ICKHUBAIOIINE PE3YJIbTaThl
[ibid]. B »Tux ombITax reHepaTop Ciay4yalHBIX YHWCEN BbIAABAI CIIyYalHYIO
nocaenoBaTeIbHOCTh U3 1udp 1,2, 3 u 4, dukcupyromnytocs Ha mephosieHTe, K
KOTOpOMI HUKTO HE HMEN JOCTylla JO0 MOMEHTAa ICUXOKHHETUYECKOTO
BO37€eHcTBUsA. BO BpeMs sKclieprMEHTa UCHBITYEMbI («HAOMIOAATENbY») CUAET
nepes MaHelblo ¢ YETHIPhbMS JIAMIIAMHU, KaXJ0i M3 KOTOPBIX COOTBETCTBOBAIIN
mudper 1, 2, 3, 4. Ero 3amaua cocroszia B TOM, YTOOBI 3aCTaBUTh JamIly,
COOTBETCTBYIOITYIO u(pe 4, BCOIBIXUBATH Yallle, YeM TpH IpyTue. Pe3yapTaTel ero

((HOH&ﬂ&HHﬁ)) B MHIOICHB, TO CCTb BCIIBIXMBAaHU HYH(HOﬁ JIaMIIbI,



(buKCHpPOBATUCH ABTOMATHYECKH.

OnuMH M3 3KCNEPUMEHTATOPOB B3sJI B MCIIBITYEMbBIE OIEpaTopa, paHee
MOKa3aBIIET0 XOPOIIHUE PE3YIbTaThl B JPYTUX MICU-TECTaX. ITOT UCTIBITYEMBIN U B
TECTaX C TICUXOKMHETHYECKMM BO3JCHCTBHEM HA YK€ 3allMCaHHbIC
nocaea0BaTenbHOCTH, caenaB 4100 MonbITOK BKIIFOUATH HYXKHYIO JaMITy, CyMel
3aCTaBUThH JIaMIly HOMEp 4 BKIIOYUTHCS Ha 72 BKIIOYEHUS OOJbIIE, YeM 3TO
clieioBaJio Obl OXKHMJIAaTh 10 TEOPUU BEPOATHOCTU. MeExXIy Tem, rpymma Hayraj
B3iThIX MCHbITYeMbIX B 4700 aHajnOrM4YHBIX IIONBITKAX MOJIY4YWsIa JIMIIb
CllydaliHble pe3ysbTaThl. B 000MX Cilydasx MUIICHU MOCTYyNAJId C OJHON U TOU
xe nepdosieHTsl. Ee Hencnonab30BaHHAs B AKCIEPUMEHTAX 4YacTh ObLIa 3aTeM
IPOCYHMTAaHA Ha KOMITBIOTEPE, HO 3HAYUTEIHLHOTO MPEBBIICHUS TU(PPHI 4 TakKe
HaiieHo He Obu1o [40].

Eme onun »skcnepumeHTtatop, padbotas mo TOH JKE€ CXeMe, HO C
UCIIOJIb30BAHUEM JIPYTOrO  OJAPEHHOTO0  HCIBITYEMOrO, TaKXe IOIYYnl
3aCIIyKMBAIOIINE€ BHUMAaHUS pe3ysbTaThl: U3 8930 MONBITOK 3a)Xedb JaMILy
HOMEp 4 yCHENIHbIX OKa3anoch Ha 158 GoJblile, 4eM clieIoBajio Obl O TEOPUU
BeposTHOCTH [ibid].

B nocnenyromue roaer I'. IIIMuaT pa3zsuit u yriryOusin CBOM UCCIICIOBAHUS:
cHavyasia B HMHctuTyTe mnapancuxonorud, a ¢ 1975 roma B Mind Science
Foundation. OcHoOBHas cxeMa »JKCIIEpUMEHTOB OCTaBajach HEU3MEHHOM,
BapbUPOBAIUCH JIUIITH CITOCOOBI PEIBSIBICHUS MHUIIICHA UCIIHITYEMOMY, CITIOCO0
dbuKcalmy Mocjaea0BaTeIbHOCTEN 1 HEKOTOPBIE IPYTHE YCIOBUA.

I IImuar Hamen, 4YTo IS NCUXOKHHETHYECKOTO BO3JCHCTBUS
HECYILIECTBEHHO, T€HEPUPYIOTCS JIW MHUIIEHU OJHOBPEMEHHO C BO3JICHCTBUEM,
WIM  TakoMy  BO3JCHCTBUIO  TIOJIBEPracTcss  IPEABAPUTENBHO  yXKE
3aperucTPUPOBAHHbIC, HO HUKOMY HE U3BECTHbIE MUIIEHH [ibid].

MoXHO JTU B TakOM CIydya€ TOBOPUTH 00 aOCONIOTHOW (PU3NYECKOMN
peanbHOCTH, He3aBUCUMON oT Habmogarens? CoriacHO BHUTHEPOBCKOU
WHTEPIPETAINN KBAHTOBOU TE€OPUH, A0COTIOTHON (PH3NUECKON PEaTbHOCTH, KaK

TaKOBOﬁ, HC CYHICCTBYCT, BCIIN CTAHOBATCA PCAJIbHBIMH TOJIBKO TOI'ld, KOI'dad



IPUBJICKAIOT K ce0e BHUMaHHUE YeJI0BEeKa-Ha0II0AaTeIs.

Torma W B ICUXOKMHETHYECKOM  DJKCIIEPUMEHTE C  3apaHee
3apErUCTPUPOBAHHBIMU MUIIECHSIMHU PELIEHHE O TOM, OBITh «OpIYy» WIH
«pELIKE», BEIHOCUTCS HE TOT1a, KOIla MULIEHb TEHEPUPYETCS U 3TU PE3YIIbTAThI
(GUKCUpYIOTCSA, a JTUIIb TOT/1a, KOTJIa UCIIBITYEMBIH, MOJYYUB CUTHAJI O CTEIIEHU
YCHEIIHOCTH CBOETO IICUXOKUHETUYECKOTO YCHIINS, BUIUT «OPJIA» I «PELIKY».

UYro e OyneT, eciii Ha OJIHY U Ty e MpeABAPUTEIHHO 3aPUKCUPOBAHHYIO
IOCJIEOBATEIBHOCTh MUIIEHEN MOOYEPETHO BO3ACUCTBYIOT JABA HCIBITYEMBIX?
OKCIIEpUMEHT  II0Ka3aj, 4YTO IICUXOKMHETUYECKOE BO3JCHCTBUE IIEPBOrO
UCTBITYEMOT0 — «IIpeHadIoaaTeNs» — OJOKUPYET TAKOE K€ YCHIIME BTOPOTO
ucneITyemMoro [45].

OO6cyxnas moirydyeHHble pe3ynbTarhbl, cam [. [lIMuar paccmarpuBaeTr e
TUNOTE3bl: BO3MOXHOCTh OOpPaTHOrO BO BPEMEHH ICUXOKHMHETUYECKOIO
BO3/JICHCTBUS U BUTHEPOBCKYIO KOHIICTILIMIO KBAHTOBOI'O KOJIJIAIICA, CKIOHAACH KO
BTOpOU Touke 3peHus [44-45].

ScHo, uto pesynbrarhl onbITOB [, [lIMuaTy HAXOAAT M B HAlIEW MOAEIH
€CTECTBEHHOE  ONHUCAHUE, IIOCKOJIbKY  OSBEPETTOBCKMM  MOAXOI  MOKHO
paccMaTpuBaTh Kak OJHY U3 KOHKPETHBIX peanu3anuil oomel uaen Burnepa.

HeBo3MOXHO M3MEHUTH CoepKaHHUE ykKe OTCHsATOro ¢guibma. HUKTO He
MelIaeT HaM, OJIHaKO, BbIOpaTh KMHOMDUIBM C 3aJaHHBIM COJECP)KaHUEM, BEIb
BapHAHTOB MX OECUMCIIEHHOE MHOXXECTBO. Torgja HET NPUHLIUIHAIBHON
pa3HUIBl, O KAaKOMY KPUTEPUI0O — COOTBETCTBHUIO MPOLUIBIX WM OyAYyLIUX
coOblTii — gnemaercs BbIOOp. B pamkax ofHOM KomMHM  COOBITHA
IPUHLMIIAAIBGHO HE OTIMYAIOTCS IPYr OT JApYyra, BeAb OTIMYHE NPOLLIOro OT

6y,HYHICFO B ICILIX IIPUIMHHOCTH BCCbMa YCJIIOBHO.

9. IIpodaema coorBeTcTBUSA. DAKTOP BPEMEHH.
SIcHO, 4TO paccMOTpeHHas 3/1eCb MOJENb MHUpPa HE TOJBKO OTKPHIBAET
NEPCIIEKTUBY PEILICHUS KAKUX-TO BOIPOCOB, HO M MOPOXKJIAET MHOTO HOBBIX. B

JTaHHOUW paboTe MBI HEe OyJeM MoJApOOHO MX 00CYX HaTh, OTPAHUYUMCS JIHIIb



CaMBIMH KPaTKUMHU 3aMEYaHUSIMHU.

Uurarens mTpexae BCEro MOXKET CKa3aTh, YTO HApHUCOBAHHAs HaMHU
KapTHHA BBITJIIIUT CIUIIKOM (aHTacTHYHO. Beap HE TONBKO B HAy4YHOU
napajurMe, Ho U C MO3UIMKU OOBIYHOIO 3[IPaBOT0 CMBICJIA CO3HAHUE U MaTepHs
— BITIOJTHE aBTOHOMHBIC CYIITHOCTH.

BceM scHO, 4YTO cO3HaHME — IIACCHBHBLIM HAONIOJATEIL TOrO, YTO
IPOUCXOAUT BHE HEro. DTO Kak Obl 3pUTENb, CUIAIIMNA B 3aJie KMHOTEATpA.
3nech HaOMOgaeMoe U HaOMIOJAONIUI pa3AesieHbl TPOCTPAHCTBOM KHUHO3aJa, a
OOBEMHEHBI TOJBKO MOTOKOM (DOTOHOB M3 TMPOEKIIMOHHOTO arrmapart. JIummb
KOT/Ia XYIOKCCTBCHHBIH YpPOBEHb (WIbMa JOCTATOYHO BBICOK, MOXKET
BO3HUKHYTh WJUTIO3US coy4yacTus. Bripouem 3To cBoero poaa dokyc, mupax. Bot
CEaHC OKOHYEH, B 3aJie 3a)KUraeTrcs CBET W MyOJiMKa Hampasisiercs K Bwixony,
HABCTpEUyY, TaK CKa3aTh, 00bEKTUBHON PEAIbHOCTH...

s croponHuka ¢uiocodckoro peanusma JaHHas cxeMa aOCOJIOTHO
BepHa. J[Ji1 aBTOpOB — BepHA, HO JIMIIb KAaK NEPBOE M, MOXKAIYyH, BTOPOE
npubmmnkenne. Korma ke peds 3aX0JUT O TPEThEM MOPSAKE, TO TyT YMECTHO
BCIIOMHUTH OSKCIEPUMEHTAJIbHBIE JaHHBIE MapariCUXOJOTMH M  KBAaHTOBO-
MEXaHUYECKHE apTyMEHTBI, KOpoue TOBOpS BCE TO, O YEeM HaIMCaHa Hala
CTaThsl.

JlJisi BOCTOYHOTO Myjpelna — BCe MbI MpodaHbl, TOCKOJIbKY BHEIIHUN
MUD B JIEHCTBUTEILHOCTH €CTh WLTIO3MS, «Maiisy, HHBIMHA CJIOBaMH, Ha KaKOM-
TO (pyHIaMeHTanbHOM (M TIOKa HEIOCTYITHOM HAallleMy pa3yMEHHIO) YpOBHE
HaOJTI0JTaeMOe ¥ HaOJTIOIA0IINMA COBMAIAIOT. -

Kak xe HaM OBITH C 3TOM MHOXKECTBEHHOCTBIO ITOAX0I0B? MOKHO,
KOHEYHO, TBEPAO 3aHATh OJIHY U3 KpallHUX MO3UIUMH U JAepiKaTh KPYTrOBYIO
obopony. Ho xortenocs Obl MMeTh Oosiee IMMPOKHMA B3IUIAN, NMPU KOTOPOM BCE
TOYKH 3PEHUSI HAXOJSIT CBOE 3aKOHHOE MECTO.

Bbyzaewm onsTh paccykaaTh 1o aHanoruu. CBeT — BOJIHA WIM YacTUia? —
OTBET Ha OTOT BOMPOC 3aBUCUT OT KOHKPETHBIX YCIIOBHH TMPOBEIACHUS

OKCIICPUMCHTA, TO CCTb OT COUYCTAHHA HCKHUX IIapaMCTPOB, OIPCAC/IANOIINX,



KaKhe CBOMCTBAa JOMHUHUPYIOT. 3HAYUT U I OOCYKJIaeéMOTrO HaMu BOMpOca
ObUTO OBl XOPOIIO TMOHSTH, Kakue K€ (PaKTOpbl CYIIECTBEHHBI 1Jisi BhIOOpa
pPa3yMHOM MO3ULINH.

MOXHO OpeAIoa0okKUTh, YTO NPU MPOUYUX PABHBIX YCIOBUAX TAKUM
napaMeTpoMm sBiseTcs Bpems. He cymectByeT aOCOMIOTHO 3aMKHYTBIX
CHUCTEM, HO C JIPyrod CTOPOHBI, JUISl JBYX YacT€l €IUHOM CHUCTEMbI MOYXHO
yKa3aThb TaKOW MPOMEXYTOK BPEMEHHU, B TE€UEHHE KOTOPOrO0 HX JOIMYCTUMO
CUMTATh aBTOHOMHBIMU. UeM MEHbIIIe HHTEPBAJ, TEM TOUHEE «aanadaTHIECKOe
PUOITNKEHUEY.

UeMm MeHbLIE paccMaTpUBAaEMbBIM IPOMEXKYTOK BPEMEHHU, TEM
IPEeANOUYTUTENIbHEE TO3UIUsA  (GUIOCOPCKOT0 ©  (U3UYECKOTO peaausma.
Becbma cnabas, HO SKCIepMMEHTAIbHO OOHApYy)KHMBaeMas 3aBUCHUMOCTh XO/a
bu3MUecKnX TMPOIIECCOB OT CO3HAHUS MOXET ObITh HalJeHa 3a BpeMs,
XapaKTepHBIM MacIITabOM KOTOPOTO CIIYKHUT, HAIPUMEP, MPOJI0JDKUTEIEHOCTD
cepun onbIToB [IMuara nimm J[>xana u rorHe [3], TO €CTh HECKOIBKO MECSIEB.
Uem OoJibllie paccMaTpUBaEMbIi MEPUOJ, TEM 00JIee BEPHO TO, YTO COZHAHUE HE
TOJIBKO MAaCCUBHBIA HaOIIOAaTeNlb, HO BCE B OOJBIICH CTENEHH U, TaK CKa3aTh,
aBTOp cleHapus. 371ech, BUAMMO, MacIITaObl 3aBeAOMO OOJbIlIEe BPEMEHU
YeJI0BEYECKON JKM3HU. HeTpylHO MpPUBECTH MHOTO CBHJETEIBCTB B IOJIb3Y
CIPaBEAJIMBOCTU TAKOI'O B3IJIAJla, HO BCE OHU MOTPEOYIOT OT HAC BbIXOJa 3a
paMKu cTatbu. YuraTenb, 3HAKOMBINA C COOTBETCTBYIOILIEH JIMTEPATYpoOil, Oe3

TpYya MOXKET CIIeNaTh 3TO.

10. KossiekTuBHOE cO3HAHME?

Eciu MBI [peanonokuMm, 4YTO CO3HAHHWE — aKTUBHBIM YYaCTHHUK
dbopmupoBanusi (U3HUECKOM PEaTbHOCTH, C HEU30€KHOCTHIO BO3HUKACT U
BTOpasi mpobsiema. OJHO W3 €€ MPOSBICHUIM — W3BECTHBIN «IapajioKC Ipyra
Burnepay». CyTb ero ouyeHb mpocra: modyeMy pasHble HaOIIOAAaTeNH, UCXOMs U3
pa3HBIX, TaK CKa3aTh, IICHTPOB HAOIIOACHUS UMEIOT JEJI0 C O0IIei (pu3nuecKkon

peanbHOCTBIO? [lOoMOOHBIN k€ BONMPOC BO3HUKAET B SBEPETTOBCKON MOJENU



MUpa: MOXHO JIM CUMTaTh, YTO pa3Hble HAOIIOJATENM CYIIECTBYIOT B OJHOM
BETBM MHOXECTBA BO3MOXHBIX HCXOAOB? SICHO, YTO 3TH M MHOXKECTBO
NOAOOHBIX BOIIPOCOB JIOJDKHBI BO3HUKATh, KaK TOJBKO MbI TEPEXOAMM OT
HO3UIMU JOOPOTHOrO (PU3NYECKOTO pealin3Ma K MOJIENIM BUTHEPOBCKOTO THIIA.

EcThb HECKONIBKO BO3MOXHOCTEH pelIeHUs] ITOW MpPOOJIEeMbl — YKaMeM
IIB€, B U3BECTHOM CMBICIIE, IIPEAECIbHO pa3iIu4HbIX. IlepBas MOeT coCToATS,
HAIIpUMEP, B TOM, YTO IIOCTABJICHHBIN B ITapaJokce Buruepa Bonpoc TpakTyercs
B -JyX€ KBAHTOBOM HJICOJIOTHH, HE UMEIOIIMUHN MPSAMOr0 3KCIEPUMEHTAIBHOTO
CMbICJIa U, CJIeJIOBAaTeNbHO, MeTapu3nueckuil. Bropas — npuHATH B KauecTBe
TUIOTE3bl, YTO OTHEIbHBIE, KaXYIINECS aBTOHOMHBIMU CO3HAHMS, aBTOHOMHBI
JMIIb B W3BECTHBIX NpEleiax, HO COCTABILIIOT YaCTH HEKOTO E€QUHOrO IOJIA
CO3HaHUA. SICHO, 4TO TakoM MOAXO0J o00Oemaer OOBSICHUTb MHOTOE, XOTA U
BBIXOJIUT JalleK0 3a Tpelelbl He TONbKO (PU3MYECKOH TEOpuH, HO U
¢unocodcTBOBaHUSA, ONMUPAIOIIETOCS Ha €CTECTBEHHOHAYUHBIM MaTepuai. JToT
HE BIIOJIHE NPUEMJIEMBIM B paMKaxX HAy4HOH CTaTbU XOJ MBICIEH HHTEPECEH
TE€M, YTO 3[€Ch BHUAHBI TOYKH HAMOOJBIIET0 €CTECTBEHHOI'O COJIMKEHUS
IIOAXOJ0B, BBIPACTAIOIIMX W3 €BPOIECUCKON HAy4YHOM TPAJHULMU U BOCTOYHBIX
MeTapuznyeckux KoHuenuui. CaenaeM erie HECKOJIbKO OCTOPOXKHBIX IIaroB B
JTOM HaIIPaBJICHUH.

Mup OBeperta — 3TO MUp, B KOTOpOM ecTb Bce. Ho Tam, rae ects Bee, MO
cyth HeT Hu4dero. OnpeneneHHOCTb, YHUKAIBHOCTh MHpa  Tpedyer
CYIIECTBOBAHUSI KAaKOIO-TO BBIOMPAOIIETO WM KOHCTPYHMPYIOLIETO MPUHIIMIIA,
PacceKaroIero BeCb MUp Ha TOT, KOTOPBIA «ECTb», U TOT, KOTOPBINA JIUIIIb MOT ObI
OBITb. DTO COpa3MEPHOE «BCEMY MHPY» CO3HAHHE U €CTh TOT/Ia JCHCTBUTEIIbHBIN
VCTOYHHUK BPEMEHU MHpa U €ro 3aKOHOB. J[BMKeHHE MHUpa €CTb IBHKCHHUE
3TOr0 ri1I00aJbHOr0 co3HaHus (cM. Takxke [13]).

beckOHEUHBII CKAa4OK OT HEro K OTHEIbHBIM HWHIWBUAYAIBHBIM
CO3HAHMAM Ka)eTCs HE CTOJIb HEMPEOJOJIMMBIM, €CIIU JOIYCTUTh, YTO IPOIACTh
OTHIOJIb HE IIyCTA, a 3alI0JIHEHA HUCXOAIINUM TOKOM CO3HAHUS.

Takoe BHyTpeHHEE POACTBO MHAMBUAYAIBHBIX CO3HAHWUU IO3BOJISET HaM



HOHSTh, TOYEMY JK€ MHpPBl, B KOTOPBIX HaxoJIT ce0s OTAEIbHBIC
UHIAMBUIYJIbHBIE CO3HAHUS, OKA3bIBAIOTCS YACTSIMU OJJHOTO OOJIBIIOT0 MUpa. ™

Torma mup, B KOTOpoM MBI ce0si OOHAPYKHBAEM CO BCEM KOMIUIEKCOM
(U3nUeCcKrUX, aCTPOHOMMYECKUX, F€OMETPUYECKMX U T. A. U T. II. 3aKOHOB,
«HAYaJIbHBIX M TPAHUYHBIX YCJIOBHI» — 3TO HE TOJBKO PE3YJbTaT IBOJIIOLUU
3TOT0 MHpa, HO HTOI JBW)XEHUS IO HEKOH TPACKTOPHUU KOJUIEKTUBHOI'O

CO3HaHu:A B (1)&30BOM IMPOCTPAHCTBC BO3MOKHBIX MUPOB.

11. Tpu nporpamMmmabl

CraHOBUTCA SICHO, YTO MAapancCUXOJOrus — 3TO HE CTOJIBKO YYEHHE O
«pE3EPBHBIX BO3MOXKHOCTSIX YEJIOBEYECKOM IICHUXUKW», CKOJBKO CBOEro poja
AKCIIEpUMEHTabHAsE MeTa(pu3uKa, WCTOYHUK YHHUKaIbHOWM HH(OpManuu o
CBOMCTBaxX MHpPA B LIEJIOM.

B nocnenHue rofpl yCcuiMs BBIIAIOIIMXCS TEOPETUKOB HAIpaBJICHbI Ha
CO3/IaHUE TaKOW BCEOOBEMITIOINIEH MOJIENM MHpa, B KOTOPOW Bce MHOroodpasue
3aKOHOB MPUPOJBI BBIBOAWIOCH Obl U3 MHUHUMAJIBHOTO YHCIA YHUBEPCAIBHBIX
MOCTYJIaTOB. DMIUPHUYECKOW OCHOBOM 3/€Ch CIyKaT, TJIaBHBIM 00pa3oM,
JaHHble acTpodU3UKU W (U3MKH DIEMEHTAPHBIX YaCTHUIl. 3aKOHOMEpEH
BOIIPOC — MoOXxeT Ju Oynyuui «Benukuit CuHTE3» OBITH YCHEIIEH MpHU
UTHOPUPOBAHUH MPOOIEMBI CO3HAHUS?

Celiuac MaJl0 KTO COMHEBAETCS B 3TOM — BEJlb BCS MCTOPHSI, IPUYEM HE
TONBKO (U3WKHA, HO U HAYKH B I1IEJIOM, MOXKET CIYXKUTh TMPEICTbHO SCHOM
JIEMOHCTpPALMEN TOTO, YTO TAKOM MOJXO0J] HE TOJIBKO JIOIMYCTHM, HO U TJIOAOTBOPEH.
OpnHako, SCHO W Jpyroe: paHO WM TO3JHO JO/DKHA OOHAPYXHUTHCS €ro
OTrPAaHUYEHHOCTb.

N3onmupoBanHas cucteMa, abCOJIFOTHO TBEPAOE TEIO, TUNIOCKOE MTPOCTPAHCTBO
— TMOHATHS BIOJHE 3aKOHHBIE, HO JMIIb B IIPENENax OMNpPEAETICHHOIO Kpyra
npobsieM. BeenenHasi, B KOTOpOi HET TOro, YTO Mbl Ha3bIBa€M CO3HAHHEM — TaKas
e TEeOpeTHYECcKasi adCTPaKLKs, KaK U BCE IEPEUHCIICHHBIE.

Torma He kakeTcs aOCypIHOWM 3a/aya IOCTPOCHUSI €CTECTBEHHOHAYYHOU



KapTUHbI MHpPA, B KOTOPOM MaTepusi M CO3HaHUE OOpa3oBaId Obl Takoe xKe
OpPraHUYEeCKOE €IMHCTBO, KaK CWJIbHbIE, Clladble M 3JIEKTPOMArHUTHBIC
B3aMMOJICHCTBHSI B €IMHOW TeopuH nouid. B Hacrosuiee Bpems c(hopMyJIMpOBaHbI
UJICHHBIE OCHOBBI TPEX OTHOCHUTEIIBHO HE3aBUCHUMBIX HAy4YHO-HCCIIEI0BATEIbCKUX
nporpamm, Uil KOTOPBIX PELIEHUE 3TOM 3aJaud, €CJIM HE TJaBHas, TO OJIHA U3
MEPCIEKTUBHBIX LIETIEH.

IlepBasg cBsizaHa C HaIPABICHUEM, pEATM3YEMbIM B MEXIyHapOIHOM
yHuBepcurere Maxapumm. Btopas mnpencraBieHa IMKIOM TEOPETUYECKHX H
3KCIIEPUMEHTANILHBIX paloT, MpOBEeIeHHBbIX B [IpUHCTOHCKOM YHUBEpCUTETE IOA
pykoBoactBoM P. Jxana. M, HakoHEL, TPEThs pPa3BUBACTCA KaK CYIIECTBEHHAs

4acTh UCCIEIOBAHUIN CIIMH-TOPCUOHHBIX B3aUMOJICHCTBUM.

12. lIporpamma MIU

Becpma o01mpHas HaydHO-HCCIeIoBaTeIbCKas IporpaMma paspadarbiBacTCs
TPYIION cOTpyTHIUKOB MexmyHapoHoro yuuBepceutera Maxapur /MIU/. B Heit
MIPUCYTCTBYIOT KaK TEOPETUYECKUE, TAK U SKCIICPUMEHTAIBHBIE ACTIEKThI, IPUYEM
KaXK/IbI U3 HUX BECbMa UHTEPECEH.

Ee wuneonorndeckoe 0OOCHOBaHWE HamOOee TMOJHO MPEJICTaBICHO B
MHOTOUHUCIICHHBIX —MyOrmkanusax —¢usuka-teopetuka JI. Xeremuna. Crenys
BEIMYECKOM Tpagullik, OH HCXOIUT W3 Te3uca: MOAOOHO TOMYy, KaK BcCe
MaTepHaIbHbIE OOBEKTHI €CTh YaCTH CAUHON (M3MYECKOW CyOCTaHIMH, TaK U
pa3IM4YHbIC WHIMBUYyAJIbHBIC CO3HAHUS CIIEAYET PAacCCMAaTPUBATh KaK MPOSBICHUS
€IMHOT0 YHUBEPCAIBHOTO CO3HaHUA [48].

Ha ¢enomeHnansHOM ypoBHE MaTepysi M CO3HAHNE KOHTPACTHO PA3IMIHBI IO
CBOMM CBOMCTBaM, OJJHAKO HUYTO HE MEIIAET HaM IMOCTYJIMPOBATh, YTO HA KAKOM-
TO JOCTATOYHO (hyHIaMEHTAJILHOM YPOBHE OHM COCTaBJIIIOT €UHCTBO. DTOT XOJ
MBICITH alPUOPU MOXKET U HE BBhI3BaTh 0COOBIX BO3PAXKEHUH YK€ XOTS OBl TOTOMY,
yT0 OBUT HE pa3 pa3paboTaH B MHOTOYUCIEHHBIX GUIOCO(CKUX CUCTEMAX.

Heopaunaprnocts npemmaraemoro /I, XereamHoM MNOAXOJa COCTOUT B

YTBEP)KJICHUHU, YTO Pa3BUTHE (PU3UKU JOCTHUIJIO TAKOTO 3Tara, Korjaa oObEeKTOM ee



UCCJICIOBAHUSI CTAHOBATCS OHTOJIOTHYECKHE CTPYKTYphI, OOIIME Kak s
POSIBICHHOT0, (PM3UYECKOTr0 MHpA, TaK U Ui IJIaHA CO3HAHUS. 3HAUUTEIbHBIN
ycrex B TMOCTPOCHHHM TEOPUU CO3HAHUS MOXKET OBITh oOecmeueH Omaromaps
BBIJICJICHUIO MPOCTEUINX U Haubosee (yHIaMEHTAIbHBIX CTPYKTYp CO3HAHUA,
KOTOpble, Kak cuutaeT J[. XereiuwH, UMEOT BecbMa TOYHOE COOTBETCTBUE
(bU3NYECKUM CTPYKTYypaM 3aKOHOB TIPUPO/IBI.

CotpynHukn MexayHapoaHOro yHHBEpcUTeTa Maxapully MojararT, 4To
TAKOM IOXOJ MOXKET CIIy’)KMTh CEPbE3HOW HJIECOJIOTMYECKOW U TEOPETUYECKOU
0azoi uIa 1enon cepuu pa3pabOTOK, OABMPYIONMIMXCS HA TEOPHUH CYMEPCTPYH,
IpUYEM HE TOJILKO B 00JIaCTU (PU3MKHU, HO M BEChMa IIMPOKOM CIEKTPE HAYUHBIX
U COLIMAJIBHBIX IporpaMM. Mbl OTMETHUM JIMIIIb OJAHO W3 TaKUX HAMpaBICHUN —
NOMBITKM  BO3JECWCTBHS HAa XOJ COLMAJIBHBIX NPOLECCOB C IOMOIIBIO
HeJIeHAapaBJIeHHON KOJUIEKTUBHON MeauTauuu (3¢ dext Maxapumm).*

[lepBbie Takue uccnenoBaHus ObUTH MpOBeNeHBI B 70-€ TOAbI, 1 B HUX
u3ydaiach JuHamuka rnpectynHocTd B 22 ropojax Coemunennsix Illtatax (c
HaceJIeHUEeM Mmopsiaka 25 ThIC. yenoBek). CornacHo onmyOJMKOBAaHHBIM OTYETaM,
YPOBEHb MPECTYNHOCTH YMEHbIIANCA B Tex 11 ropomax, rae OOCTaTOYHOE
KonmmuecTBO (He MeHee 1 %) JKuTened NPaKTUKOBAIM TPAHCIEH/ICHTAIBHYIO
MeauTanu. Mexay TeM B Ipyrux ropogax (B3sIThIX B KAYECTBE KOHTPOJIbHBIX)
OHa TpOJOJDKaNa pacTu. B nanbHelieM aHaJIOrMYHBIE HMCCIEAOBaHUS ObLIN
OPEIIPHHATEL ¢ OOJNBIIMM pa3MaxoM, KOrjaa «0OBEKTaMU BO3JEWUCTBUS» CIIY-
KUIN YK€ HE OTIENbHBIE rOpOJa, HO ILIEJbIE CTpaHbl M JAK€ TPYIIbI CTPaH,
pUYEM U 3]1eCh COOOIIAETCS 0 HATUYMU MOJIOKUTENTBHOTO 3 deKTa.

Uwurarens BOpaBe YAUBUTHCS, YTO JEHCTBUE CTOJIH HEOOJBIIOW TPYIIIHI
MPAKTUKYIOIIMX MEIUTALMIO MOKET OKa3aTh 3aMETHOE BIUSHUE. Jlaxke eciiu Mbl
NOBEPUM, YTO TAaKO€ ACHCTBHE B MPUHIIUIE BO3MOXKHO, HE OKAXKETCS JH OHO
oJIOOHBIM c1aboMy paJiMOCUTHATY Ha (D)OHE MHOTOKPATHO MPEBBIMIAIOIINX €TI0
ITyMOBBIX ITIOMEX?

Heoxxunannbiii Berxo u3 tynuka npeaioxui K. Jpron (Takxke coTpyIHUK

MIU). On HanoMHUJI 00 M3BECTHOM B (pu3uke (peHOMEHE CBEpXpajHalliu, Mpu



KOTOPOM  WHTEHCHUBHOCTb, H3Jydyaemasi KOT€PEHTHbIMHU  HCTOYHUKAMH,
OKa3bIBACTCSl MPOMOPLUUOHATIBLHOM HE TEpPBOM CTENMEeHH, HO KBajpaTy uYucia
OTIENbHBIX W3NMydareneid. Takum oOpazoMm, 3ddext Maxapumm MOXHO
TPaKTOBATh KaK 0cO00Tro poja mojieBoit a¢dext cozHanus [49].

31eCh CIIOBO KOT€PEHTHOCTh — KIIFOUEBOEC. YKE M3 IIKOJIBHOW ONTHKU
M3BECTHO, YTO  XapakTep M3Iy4YeHUs JIByX IMOJOOHBIX  HCTOYHUKOB
OPUHLIUNHAIBHO OTJIMYAETCS OT HAJIOKEHUs u3iydaresiei, (a3bl KOTOPBIX
MEHSIOTCS XaOTHYEeCKU. UeM OOoJIbIlie YHMCIIO TaKWX HWCTOYHHUKOB, TeM Ooiiee
pasuTENIeH KOHTPACT, U HATJISIHBIN TpUMEp TOMY *- U3ITydeHHUe Ja3epa C MebIM
CIIEKTPOM CBOMCTB, HEBO3MOXKHBIX JJIsI OOBIYHBIX UCTOUYHHUKOB. Buaumo u npu
KOJUIEKTUBHOM  MEOUTAllMM  MPOUCXOAUT  HEYTO  BPOJIE  «Ia3epHOHU
KOFEPEHTHOCTI, 0CTPOTa U 3 (HEKTHBHOCTD KOTOPOI OBICTPO (KaK I1°) PacTeT ¢

YBCIIMYCHUCM YHCJIa €€ YHAaCTHHUKOB.

13. DK0J10TUs1 CO3HAHUSA

PasBuBass 9STHM TIpeACTaBICHHWS MOXHO BBICKAa3aTh THUIIOTE3y, YTO
KauyeCTBEHHbIE OCOOCHHOCTH KOJIJIEKTUBHOTO CO3HAHUS (B YaCTHOCTH, CTENEHb
€ro KOTEPEHTHOCTH, WM >KE, HAMPOTHUB, XAOTUYHOCTH) €CTh HE TOJBKO
COIMAIbHBINA, HO U 0co00TO pona (u3uyueckuit ¢GakTop, BIMSIOMNUNA HA XOJ
CTUXUIHBIX TMpoueccoB. CBUAECTENBCTBOM 3TOTO MOXET OBITh 3aMETHOE
YBEIMYCHNE CEHCMHUYECKON aKTUBHOCTH B 30HAX OCTPHIX MEKHAIMOHATBHBIX
KOH(ITUKTOB.

B aTOM cMBICIEe camo 001IecTBO BRIOMpAET (OCO3HAHHO WM HET) TOT MHP,
B KOTOPOM €My 3aTeM MPUXOJIUTCS CYIIeCTBOBaTh. TaK BeChbMa €CTECTBEHHO
BO3HHMKAET  MOHSTHE  OKOJOTUM  CO3HAHHUS CO  BCEM  KOMILIEKCOM
COOTBETCTBYIOIIUX JKOJIOTUIECKOMY MOAX0ay TeM. CTaHOBHUTCS TakKe SICHON U
OTPAaHUYEHHOCTh  CYIIECTBYIOIIETO  OKOJOTMYECKOTO  IMOAX0Ja, KOTOPBIN
HYXKJAeTCsl B CYIIECTBEHHOM JIOMOJIHEHHHM CIIMCKAa pPACCMATPUBAEMBIX UM
(dakTopoB: HapsSAy C TAaKUMU TPATUIMOHHBIMU, KaK BO3AyX, BoJga U T. .,

COCTOSAHHC KOJUICKTHUBHOI'O CO3HAHMA OKa3bIBACTCA OJHHMM M3 KIIIOYCBBIX.



14. KBaHTOBasi MEXaHMKA KAK METasI3bIK

B wu3BectHo cratbe [4] [xan u J[tOHHE HCXOOAT U3 TOrO, YTO
«pEATBHOCTh BO3HMKAET TOJBKO B PE3yJIbTATE B3aUMOACHCTBHS CO3HAHUA CO
CBOMM OKpyXeHuem». I[lo3ToMy Kak KOHIENTyalbHBIM ammapar, Tak |
dopManu3M  KBAaHTOBOM  MEXaHUKH, KOTOpbIE IE€pBOHAYAIbHO  OBLIN
npeIHa3HAaYeHbl Ul OMUCAHUS YUCTO (PU3HUECKUX (PEHOMEHOB, OKa3bIBAIOTCSA
OPUTOAHBIMU  JUISI  MPEAOCTABIICHUS OOIIMX  XapaKTEPUCTHUK CO3HAHMS,
B3aMMO/ICHCTBYIOLIETO C OKpykeHueM. OO1asi TeopeThyeckast CXeMa BBITJISIUT
TaKUM 00pa3oM: CO3HAHUE MOEIUPYETCS KBAHTOBO-MEXaHMYECKON (yHKIuEi
penunrepa, ero okpykeH1Ue — COOTBETCTBYIOLIEH (hopmoi noreHmana. Toraa
ypaBHenue Illpeamarepa 3amaer CcoOOCTBeHHbIE (YHKIIMM W COOCTBEHHBIC
3HAYEHHs, KOTOpBIE 3aTEM MW UHTEPHPETUPYIOTCA KaK MPEACTaBICHUS
SMOLMOHAJIBHOIO W KOTHUTHUBHOIO ONBITA WHIWBUAYAJIBHOTO CO3HAHHS B
JAHHOW KOHKPETHOM cuTyauuu. Kak cuuTaroT aBTOpBI, B TAKOM KOHTEKCTE
LEJBIN psiJl TPAAULMOHHBIX TEM KBAHTOBOM MEXaHUKHU (yaau3M BOJIHA-4aCTHIIA,
IOPUHLIMIT HEONPENEIEHOCTH U T. J.) MOJYy4YaroT HEOXKUAAHHBIA U MHTEPECHBIN
CMBICJI, ONHUCHIBAsI ONBIT KOJUIEKTUBHOTO U UHAMBHUIYaJIbHOI'O CO3HAHUS.

OcCHOBOW TMPENJIOKEHHOM MOJENHA CIYKWIM JIBa BHYILIMTEIBHBIX IIO
00beMy M WUTOTaM LMKJIAa SKCIHEPUMEHTOB, IPOBEJICHHBIX aBTOPaMU B TEUCHHE
MHOTUX JieT. [lepBblil UMK TpEeACTaBisi MCCIEHOBAHUE HU3KOYPOBHEBOTO
IICUXOKWHE3a C  HCIOJB30BAHHEM  pPa3HOOOpa3HbIX MEXAaHWYECKUX U
JJIEKTPOHHBIX ~ YCTPOWCTB. XapakTepHO, YTO I BECbMa Pa3JIMYHBIX
¢u3nyecknx OOBEKTOB pE3yJIbTaThl KpailHE CXOXH, YTO MOXKET CIY>KUTh
CephE3HBIM CBUICTENTLCTBOM MX (PYHAaMEHTAIHHOCTH.

Bropoii maccuB TpenCTaBIEH ONbITAMU [0 SICHOBUACHHUIO, IIPUYEM
3HAQYUTENbHAS YacTh MX OCYIIECTBIEHA B TAaK HA3bIBAEMOM INPEKOTMTUBHOM
BAapUAaHTE, KOIAa MEPLUUNNEHT PETUCTPUPYET CBOM BIICYATIICHHUS O MUIICHU J10
TOT0, KaK OHa MpeIbsBICHa areHTy, a BO MHOTHX Clydasx Jake U J0 BbIOOpa
mumieHd. OTMeyaercs, 4YTro B MpeAesax TOYHOCTH 3KCIEpUMEHTa He

OOHapy»eHO 3aMETHOM  3aBUCUMOCTH OT paccTOsHUS  (BIUIOTH IO



MEXKOHTUHEHTAIBHBIX, B HECKOJIBKO THICSY MHJIb), KOTOpasi AOJDKHA ObLia Obl
HaOMOaTbcsl MpPU  MEXaHM3ME Tnepenayd  MHQPOpMaluu, CBSA3aHHOM C
pacipoCTpaHEHUEM BOJIH. ABTOpPBI NMOJYEPKHUBAIOT TAKKE, YTO HET KAKOH-JIMOO
OLLLyTUMOM 3aBUCMMOCTH TOYHOCTH NEPLIETIIIMHA OT BPEMEHHOI'O MHTEPBAJIA.

[Io muennto [Ixana u JltoHHE TPAMOE MCIOJIB30BAHUE COBPEMEHHOM
(bU3UYECKON TCOPUHM HE MMEET OCOOBIX IAHCOB HAa YCIIEX B OOBSICHECHUU IICH-
(EHOMEHOB, XOTS TOIBITKU CHENaTh 3TO HEOJHOKPATHO MPEANPUHUMAIHUCE.
Heobxoanma ocHoBaTellbHAsi CMEHA HCCIeA0BaTeNbCKo napagurMel. Ho Takoi
KOHUENTYaIbHbIA CIABUT HYXKJIAETCS B MPUHUMUIIMAIBLHO HOBOM MOHSATUHHOM
anmapare, KOTOPBbIH ellle He co31aH. ECTh 1M BBIXOJ U3 3TOrO TyIHKa?

OpvH 13 BO3MOXHBIX CIIOCOOOB — PaCIIUPEHUE CMBICIIA YKE UMEFOLINXCS
noHATUHN. M3 HCTOpUM HAYKH MOXHO ITPUBECTH MHOTO NMPUMEPOB, KOrJa TaKOM,
Bpojie Obl, YHCTO CEMAaHTHYECKUH XOJI OKa3aJicsi BECbMa IUIOJOTBOPHBIM
(Ommkaiimmit K oOCy»KIaeMoil TemMe — «BOJHA BeposTHOCTW»). Ho Bemb
UCMOJIb30BAHME CJIOBA B HEOOBIYHOM pACHIMPUTEIBHOM 3HAYEHHH €CTh
metadopa. JxaH u /[foHHE 1 npeiaraloT paccMaTpuBaTh KBAHTOBYIO MEXaHUKY
KaK KOMIUIEKC MeTadop, C MOMOIIBI0 KOTOPBIX MOXHO TOMBITaThCS JaTh
CUCTEMHOE onrcaHue (eHOMEHa CO3ZHAHMUS.

[Touemy >ke HE MCUXOJIOTHS M OMOJIOTHS, @ UMEHHO KBAaHTOBAs MEXaHUKA,
CTOJIb AaJIeKasi IO CBOEMY MCXOJHOMY NPEIMETY, MOXKET CITy’)KUTh OCHOBOM ISt
MOCTPOCHUS MOJieNiel MCH-aBJIeHUI? bbuto Obl HEBEPHO yMaTh, UTO JIEIO 3]1€Ch
TOJILKO B OOTraTCTBE M YHUBEPCAJIBLHOCTH €€ MareMaTW4ecKoro ammapara — 3TO
00CTOSITENILCTBO, KOHEUHO, CYIIIECTBEHHO, HO HE IJIaBHOE.

CoBpeMEHHbBIE «HAYKH O JKUBOM» JI0 CHX IOp HaXOAATCS IO
CWJIBHEUIIUM BIMSHUEM PEAYKIIMOHUCTCKOTO MOXO0/a, Kak Obl mpojoixkas (u
MOCTETIEHHO TMPEO0JI0JIeBasi) MACOJIOTHYECKYI0 HHEPIUIO MPOILLIOro BeEKa.
Mexty TeM XOJIHUCTUYECKUI MOAXO0J BIIEpBble Hanbosiee MOCIEA0BaTENbHO U
IJI0IOTBOPHO PEAIM30BaH HIMEHHO B KBAHTOBOW MEXAHHUKE, a, CJIEA0BATEIBHO, U3
BCET0 MHOXECTBAa COBPEMEHHBIX HAy4yHBIX TEOpPUH OHA OKa3ajach Hamboiee

MOJITOTOBJICHHOM K BOCHPHATHIO TICH-TIPOOJIeMbl. MOXHO yKa3aTb MHOTO



[IPU3HAKOB DTOI0 — KaK BECbMa KOHKPETHBIC aHAJIOIMU MEXIY HEKOTOpPBIMU
ncu-GpeHoOMEeHaMU U TaK Ha3bIBAEMOW KBAaHTOBOM HEJIOKAJbHOCTBIO, TaK U OoJiee
IIMPOKUM KPYr TEM: IMAPAUIENM MEXKIYy BOCTOYHBIM MMCTHULHM3MOM U
KBAaHTOBOW KapTUHOM Mupa. [109TOMy KBaHTOBasi TEOpUSA HAYMHAET BBICTYIATh
KaK CBOETO pOJia METasA3bIK, LIIMPOKO NPUMEHIEMBIN U 3a IPEACIAMU UCXOIHOIO

Kpyra (pu3nueckux 3ajad.

15. Iloass kpy4eHusi v ncu-peHOMeHbI

BriepBeie mpencTaBiieHue 0 Kpy4eHUH KaK OObEKTe (DU3MUECKON Teopuu
BO3HUKJIO B U3BecTHOM pabore D. Kaprana [50]. B KoHIlE MATHUAECATHIX T'OJ0B
obutn [IpeaAnpUHATH MONBITKA TOCTPOUTHh TEOPUIO TPABUTALUU C KPYUCHHEM.
T. Ku66xn [51] m M. lluma [52] ykazaium Ha BO3MOXXHYIO B3aUMOCBSI3b
KpYy4YeHUsI TMPOCTPAHCTBA-BPEMEHU C COOCTBEHHBIM MOMEHTOM HMITYJIbCa.
B3peiBHOI pocT uncia myOiuKanui mociaeaoBan nocie crareid KomamHckoro
[53] u Tpayrmana [54], pacCMOTPEBIIUX KOCMOJOTUYECKUE CIICACTBUS TCOPUU
(ycTpanenue cuHTyIsipHOCTH). K HacTosmeMy BpeMeHH OImyOIMKOBaHBI MHOTHE
COTHM pPa0OT, MOCBALICHHBIX 3TOM TeME, M HECKOJIbKO KOHKYPHPYIOIINX
IOJIXO/IOB aKTUBHO Pa3BUBAIOTCS B JATEpaType [55, 56]. DkcnepuMeHTaNbHbIN
CTaTyC KOHIIEMIHMH OCHOBaH KaK Ha MPSAMBIX OMBITAX, CBUACTEIbCTBYIOIIUX O
MaKpOCKOITUYECKOM MPOSBICHUM TOJEH KpydeHHUs, TaK U BeCchbMa OOMIMPHOM
U Pa3HOOOpa3HOM MAaCCHUBE JAHHBIX, KOTOPBI MOXET OBITh OCMBICICH Kak
wutocTpanust GyHAaMEHTaIbHONW POJIM Kpy4yeHUs B (U3UYECKHUX MPOIeccax
[56].

EcTh ocHOBaHus moJsiarath, YTO JaHHAsI KOHIIEMIIUS MOXKET OKa3aThCs
KJIIOYEBOM W JUId pelleHus ncuxoduznyeckoi npoOsiembl. BriepBeie sTa uies
Obu1a BhickazaHa A. b. AkuMoBbIM B pabote [56].

Bonee nmeranbHO rMnorte3a passura B ctathe A. E. AxkumoBa u B. H.
bunru [57]. Tlo WX MHEHUIO, WHIAUBUAYAIHHOE CO3HAHUE CIIOCOOHO
MIPOU3BOJIUTH U3MEHEHUE CTPYKTYPhI IPOCTPaHCTBA-BpeMeHu. B cuity addexTon

HEJTMHEWHOCTH TaKue U3MEHEHUSI MOTYT CO3/1aBaTh yCTOWUYHUBBIE 0Opa3oBaHus,



TO €CTh CYIIECTBOBaTh KakK 0cCO00ro poja TopcuoHHBIA (antom. Torma
OTKPBIBACTCSI BO3MOXHOCTh (DU3MYECKOTO OOBSICHEHHUSI HE TOJBKO Tepeadyu
MBICIIH Ha PacCTOSTHUE, SICHOBHUJCHHS, HO M TaKHX, Ka3aJIoCh Obl, O€3HAICKHO
«OKKYJIbTHBIX» ()€HOMEHOB, KaK MOJTEPreicT, IPMKU3HEHHbIE MPU3PAKU U TaK
naee. .

Cornacuo I'. U. IlunoBy, pa3pabaTbiBacMasi UM BEpCHs BaKyymMa WMeEET
CBOMM OOBEKTOM TaKOW OHTOJIOTMYECKHM YpPOBEHBb, HA KOTOPOM (DPU3HUYECKOE U
NICUXMYECKOE B 3HAYUTENIbHOU cTeneHu coBnajarot [58]. [loctynupyercs, 4To
OCHOBY BCEX M3BECTHBIX KBAaHTOBBIX IOJIEM COCTABISIET HEKOTOPOE MEPBUYHOE
TOPCUOHHOE  TOJIE,  KOTOpPO€  €CTb  COBOKYIIHOCTH  3JIEMEHTapHBIX
MIPOCTPAHCTBEHHO-BPEMEHHBIX BUXPEU, HE UMEIOIINX SHEPTUU, HO MEPEHOCSIINX
uHGOpMAITHIO.

B u3BectHoM crarbe I'. [IIMuAT mipennokui runoresy, CoraiacHO KOTOPOU
NICU-SIBJIGHUSI CBSI3aHBI C KOJUIAicOM BOJIHOBOW (yHkiuu [43]. Bnocneacteuun
sta unes Ovuia pazsutra O. K. ne boperapoMm B KOHTEKCTE MpeACTaBICHUN O
pOIM ONEPEKAOIINX NOTEHIHNAIOB B SIBJICHUH SWHIITEMHOBCKOW KOPPEISLINN
[59]. Bo3MoxkHast poJib SIBJICHHSI KBAHTOBOW HEJIOKAIBHOCTHU B ICU-(EHOMEHAX
obOcyxnanace panee B [34]. CpaBHUTEIBHO HEJABHO OBLIO BBIIBUHYTO
IIPEAIIOIOKEHNUE, YTO II0 KpallHEd Mepe HEKOTOPBIE MPOSBICHUS KBAaHTOBOU
HEJIOKATBbHOCTH MOTYT OBITh PAaCCMOTPEHBI B KOHTEKCTE CIUH-TOPCUOHHBIX
IPEICTAaBICHUN M, B YaCTHOCTH, OBUIA TPEJIOKEHBI CXEMBI HKCIIEPUMEHTOB
JUIL  TPOBEPKU  NIPEAIOJOXKEHHST O TOM, 4YTO BOJIHOBOM  KOJUIAIC
CONMPOBOXKIAETCA TOPCHOHHBIM  Bo3MmylueHuem [60]. Takum obOpazom

NoABJACTCA €€ OAHWH AacCIICKT, B KOTOPOM TIHIIOTE3a O CHHH—TOpCHOHHOﬁ

*[IpocThie pacCy IeHUsI TIOMOTYT HOHSTh NPHHIUIHAIBHYI0 OCOOCHHOCTD OISl KPYUYCHUS, BXKHYIO
Juist obcyxkaaemoro Bonpoca. CyMMa JIMHEWHBIX BEKTOPOB €CTh TakKXkKe JIMHeWHbIH BekTop. Cosepuiasi BEKTOp,
MBI HE MOXKEM* CcKa3aTh, Kakas Mapa ero CoCTaBWiIa U Oblia I JTa mapa Booodie. /[ BpameHus aena o0CTosT
unavye. CymMMa JIByX BpalleHUil He ecTh TpeThe Bpauienue. OOpa3Ho roBopsi, BpallleHHs HE YMHUPAIOT B CBOEH
CyMMe, HO COXPaHSIOTCS KaK HMHAWBUIYaJbHOCTH, a IPH HEKOTOPBIX O0CTOsTENIbCTBAX HH(pOpMauus 00
HCXOJHBIX KOMIIOHCHTaX MOXET OBITh BOCCTAHOBJICHA. JTO BEChbMa BAXKHOE OOCTOSATEIIHCTBO OTIMYACT CITHH-

TOPCHUOHHOE I10JI€ OT BEKTOPHBIX ITOJICH.



IPUPO/IE TICU-SIBJIICHUN MOKET ObITh KOHKPETHO pa3zpaboTaHa.

[IpunuMass BO BHHMMaHHE BO3MOXXHOCTb TOPCHOHHON WHTEpPIpPETALUU
BOJTHOBOW (DYHKITMH, HETPYAHO MPOCICIUTH CBSI3b KBAHTOBO-MEXAaHHMUYECKOTO U
TOPCHOHHOTO TT0/1X0/1a K TIcK-peHoMeHaM [60, 64].

Kak Mbl BUzi€NH, CYyIIECTBEHHBIM JIEMEHTOM PACCMOTPEHHOW HaMH B 1.
7 MOZEIIN MUpPA CIIY>KUT IPEACTABICHUE O PEATIbHOCTH OIEepekaroluX BoiaH. B
dbopManbHBIN anmapar TeOpuu 00€ KOMIOHEHTHI BXOIAT cUMMeTpuyHO. Eciu
U3IyYEHUE JAHHOTO THUMA MOTJIOIIAETCsl JIOCTaTOYHO CUJIbHO, TO Onarojaps
B3aHMOJICMCTBUIO C BELIECTBOM BceneHHON omepekaromiasi KOMIIOHEHTA, Kak
y>K€ 0TMeYaJioch, ucue3zaer. Kpurepuii 7o0cTaTOUHOCTH MOXKHO CHOPMYJIUPOBATh,
HAMpUMEp, TaK: €CIH U3IyYEHUE, UCIYIICHHOE U3 HEKOTOPOl TOUKH, HE UMEET
HUKAKUX IIAHCOB BBINTH 3a mpenensl BeeneHHOM, TO B JaHHOM Mecte OyayT
HABITIOAATHCS TONBKO 3aMa3IbIBAIOIIIE BOIHBL *B HHOM ClIydae HaGII0aeTcs U
omepexaromias KOMIIOHEHTa. TakuM o00pa3oMm, CyIIecTBOBaHHE (EeHOMEHA
NPEKOTHUIIMH MOXET 03HA4aTh, YTO CYIIECTBYET HEKOTOPHIA (PU3NYECKUI areHT,
UMEIOIINA ONEPEeKAONIYI0 KOMIOHEHTY, W CJIEIOBATEIbHO, MOTJIOMIAIOITUICS
BellecTBOM BceneHHol cyliecTBeHHO ciadee, 4eM IoJisi, OTBETCTBEHHBIC 3a
YeTbIpe poJa PyHIaMEHTAIbHBIX B3aUMOJCHCTBUM.

Ecth cepbe3Hble TEOPETUYECKUE U OIKCIIEPUMEHTAIbHBIE OCHOBAHMS
nosiaratb, 4ro TakuM [locpeTHUKOM SIBJISIETCS TOPCHOHHOE II0JIE, MOCKOJIBKY
MEXaHU3M €ro B3auMOJCIHCTBUS C BEIECTBOM CYLIECTBEHHO OTJIMYAETCS OT,
HallpuMep,  JJEKTPOMArHUTHOro.  Pe3ynbraThl  NpPOBEACHHBIX  paHEE
AKCIIEPUMEHTOB TOXKE MOXKHO TpPAaKTOBAaTh KaK HaJM4he TaKOW KOMIIOHEHTHI
[61,62 ]. Ho 310 03Hauaer, 4To eciu pacCMOTPEHHAsi HAMH MOJIETb MUPa B OOIINX
YepTax COOTBETCTBYET [EWCTBUTEIIBHOCTU, €r0 NPUYUHHO-BPEMEHHAs TKaHb
MMEET TOPCUOHHYIO OCHOBY.

3akovyas 9TOT KpaTkuii 0030p, KOTOpBI HE CTaB,MJ CBOEH IIEIBIO
CpPaBHMUTENbHBIA aHAIM3 OCOOCHHOCTEM pPACCMOTPEHHBIX HaMHM MPOrPaMM,
OTMETUM JIMIIIb, YTO HET HUKAKNX HACWHBIX MPEMATCTBUA WX Oymyriemy

CONIMKEHUTO M B3AMMOBIIUSHHUIO *.



N3BectHO, uTO KOT/Ia B (pM3UKE MOSBISIFOTCS HOBBIE B3aWMOJICHUCTBUS,
WJIA, KaK TOBOPUJIM B MPOIIJIOM BEKE, HOBBIM POJI CUJI, TO IOHAYATY 3TO MOYKET
BOCTIPUHUMATKLCS JIMIIb Kak HEOOJbIoe M00aBICHHE K YK€ CIIOKHUBIICHCS
KapTUHE MHpa. B KOHIlE KOHIIOB OKa3bIBae€TCid, YTO TaKOE COOBITHE C
HEN30€KHOCTh MPUBOJAUT K PaJAUKAILHOMY H3MEHEHUIO HaIlero MOHUMAaHUS
ycTporcrBa BceneHHOM. MOXHO MO3TOMY HaJEsIThCsS, YTO PpPa3BUTHE CIIMH-
TOPCUOHHOM KOHUENIMU TpuBeneT K Ooyiee TIIyOOKOMY TMOHHUMAHUIO

NCUXO(PHU3HUUECKON TPOOIEMBI.

3akiiouenne

3HaYNT JIM BCE CKa3aHHOE, YTO MpobieMa «CO3HAHUE U (PU3UUICCKUN MUP
yke B Ommkaillmme roisl MMEET IIaHC IepecTaTh ObITh TEMOW TOJBKO
bunocodpCckux CHEKyJsIUUA U CTAaHET OJHUM W3 Pa3JejIoB HOPMaIbHOU (B
cMmeicie T. Kyna) nayku?

Kak .Mbl Buzgenu, s ONTUMHUCTUYECKONW TEPCIEKTUBBI €CTh
OIpeJielIeHHbIe OCHOBaHMsA, HO, C JIPyroil CTOPOHBI, OBUIO OBl BaKHO INOHATH,
MOYEMY Maparcuxojorusi 1 HopMalibHasl HayKa MpPeCTaBIs0T co00i Kak Obl /1BE
HECMEIIUBAIONIUXCS  JKHIKOCTH, CYIIECTBYIOT Kak OBl B JBYX Ppa3HBIX
U3MEPEHUSX.

Haubonee wacto BcTpewaromeecsi OObSICHEHHE —  HEBBICOKas
JIOCTOBEPHOCTh, COMHUTEIbHAS IIEHHOCTh MapariCuX0JOTHYECKOTO MaTepHaa.
Criopy HET — MOXXHO TMPHBECTH MHOTO TPUMEPOB TPYyObIX METOAUYECKHX
oIMOOoK, caMooOMaHa, a B psfe Cay4yaeB M co3HaTelibHOM Muctudukanuu. Ho
BeJb MOJO0HBIC CIOKETHI BCTPEUAIOTCS M B TPAIWIMOHHON Hayke. B To xe
BpeMsi HEJb3sl HE BUIETh W JPYroro: K HACTOAIIEMY BPEMEHH BBITIOJHEHO
3HAYUTEIIbHOE KOJIMYECTBO pPabOT, YIOBICTBOPSIONIMX CAMbIM BBICOKAM
METOJUYECKUM KPUTEPUSIM U OIMyOJMKOBAHHBIX B COJMIHBIX HAYYHBIX

HN3JaHHUAX. Takum 06p2130M PaCX0KECC MHCHHUC 00 OTCYTCTBUM Y IAPAIICUXOJIOTHHU

*B wacTtHOCTH, pa3pabdOTKa TEMbI «IKOJOTHH CO3HAHUS» MOXET MOCTYXHUTh OOIIeH HeIhio

TaKOTO COMMIKEHUS.



CEpbE3HOM IKCIIEPUMEHTAILHOM 0a3bl — CBOETO POj mpenpaccynok. Jemo Tyt
CKOpee B MPOSBJICHUU OYEHb MPOCTOr0 OOBEKTHBHOIO 3akoHa. HazoBem ero
YCIIOBHO «IpaBWJIOM Topssika cOopkm». [1oj00HO TOMy Kak BCSIKMI CJIOKHBIN
MEXaHU3M, COCTOSIIMA H3 OOJIBIIOr0 YHCHa JeTalel, IOMyCKaeT JIUIIb
OTPaHUYCHHOE YHUCJIO CIOCOOOB €ro MOHTaXa, TaK M Mpolecc OOpeTeHus
«Benukoro CuHTe3a» MMEET KPUTHUUECKUE TOYKH, 3TaIllbl, MOCIEAOBATEILHOCTh
KOTOpbIX HE MOXeT ObITh HapymieHa. Hampumep, cHayana oObeauHEHUE
3JIEKTPUYECTBA M MArHeTU3Ma, 3aTEM ONTHKA KaK 4acTh JJICKTPOJWHAMUKH,
IIOCJIE 3TOTO TEOPHs AJIEKTPOCIIA0bIX B3aWMOJCUCTBUM M T. JI. — IIOCIICJOBA-
TEIBHOCTh  JCTEPMUHHMPOBAHA HE  HCTOPUYECKH  CIOXKHUBIIMUMHUCS  00-
CTOSITEJIbCTBAMHM, HO YCTPOMCTBOM MHpa Kak LEJIOro. 3aMETHBII Mporpecc
NCUX0-(U3UKU KaK HEKOT'0 aHaJIora UCTOPUYECKOTO MYyTH JIEKTPO-MarHeTu3ma
CIEeAYyeT OXKUJIaTh TOJBKO MOCIIE€ TOro, KOT/1a cama (Pu3rKa OKaxeTcs TOTOBOM K
TakomMy cuHTe3y. CTapTOBOM TOYKOM CHHTE3a, BO3MOXHO, TIOCIIYXHUT
KOHILIETIUSI CIIMH-TOPCUOHHBIX B3aMMOAEUCTBUAN. UTO 7K€ KacaeTcs, Tak CKa3arhb,
CyOBEKTUBHBIX MPOSIBJICHUNA JAHHOTO 3aKOHA, TO Yy HAac MOKAa HET OCHOBAaHUMU
OKHUJATh KaKUX-TO 3aMETHBIX U3MEeHEeHUI. HopMallbHOE CBOKWCTBO HOPMAaJIbHOM
HAyKH — 3TO CjenoTa K TeM (akTaM, KOTOPBIX OHAa HE MOXET OOBSICHUTH.
3nech TMoje JEATETbHOCTH JIaBHO W3BECTHBIX W XOPOIIO OTPabOTaHHBIX
MEXaHU3MOB BBITECHEHUS Uy>KEPOJHOU MH(GOPMAIIUU BMECTE C €€ HOCUTEISIMHU.
JIumie KOTJIa TIOSIBISIETCS BO3MOXKHOCTH aJIalTallid, HEOOXOIUMOCTh 3ampeTa
MCUE3aeT U BUHOTPAJ] IEPECTACT OBITH 3€TICHBIM.

Eciu xe roBopuTh O 0oJjiee OTHAJCEHHOW U MPEANOYTUTEIHHOM
MEPCIIEKTUBE, TO aBTOPBI CYUTAOT MOJIE3HBIM IPUBECTU LUTaTy U3 kauru JI. H.
Touncroro:

«ToNbKO TNPaBUIBHOE pa3yMEHHE >KU3HU JACT JOJHKHOE 3HAYEHUE U
HampaBJieHUE HAyKe BOOOIE U KaXIOW HayKe B OCOOEHHOCTH, paclpeaesiss ux
[0 BJXHOCTH MX 3HAYEHUS OTHOCUTENBHO XU3HU. ECM ke pasymMeHee KM3HU
HE TaKoro, KaKMM OHO BJIO’KEHO BO BCEX HAC, TO M camMa HayKa OyJeT JIOKHasl.

He TO, 4YTO MBI HAa30BCM HaYKOﬁ, OIIPCACIIUT JKU3Hb, A HAIIC IIOHATUC O



U3HU OIpPENENIUT TO, YTO CclieAyeT NpHU3HaTh Haykoil. I moromy mig Toro,
yTOOBI Hayka ObUIa HAyKOM, JOJDKEH OBbITh MPEXKIE PEelieH BOIMPOC O TOM, YTO
ecTb Hayka W 4To He ecTh HayKa, aJijisl 3TOTO i IOJDKHO OBITh YSICHEHO MOHSTHE O

KU3HN» [63].
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3BPUCTUYECKOE OBCYKJIEHUE ITPOBJIEMBbBI
MMOUCKA HOBBIX JAJIBHOJEVMCTBUM.
EGS-KOHIENIINU
AKHMOB A.E.



Ha mnporspkeHun mocneqHux JAeCATHICTHA B (U3UKE CIOXKHIACH
CUTyalus, KOrJa B TEOPETHYECKHMX U DKCIEPUMEHTAIBHBIX paboTax
UCCIIeI0OBATENE pa3HbIX CTPaH, NPEICTABIAIOIIMX Pa3Hble MPOPECCUOHATBHbBIE
UHTEPECHl, OBLIM yKa3aHbl HAOJt0/aeMble MM TEOPETHUYECKU MpeICKa3aHHbIE
3¢ (dexThl, 3HAUYUTENbHAs YacTb KOTOPBIX paccMaTpuBaiach JHOO Kak
dbenomeHoorus, MO0 cocTaBisa MPOOIEMbl, HE HAXOIUBIIINE OOBSICHEHUS Ha
ypoBHE mporeccoB. Creayer OTMETUTb, YTO 3HAYUTENbHAS 4YacTh TaKHX
s dexToB ObLIa CBS3aHA C MOBEICHUEM OOBEKTOB, 0OJIATAIONTNX CIIMHOM WA
YIJIOBBIM MOMEHTOM BpPAaIlCHUS.

Buaumo, BrepBble HEOOBIYHOE TMOBEJACHUE IUHUPYIOMHNX OOBEKTOB
op10 otMeueHo Y. Oxcnm w3 PouecTepckoro yHHMBEPCHTETa HAa MpUMEpe
AHOMAJIBHOT'O Pa3JINyuusl B PACCESIHUM HEUTPOHOB HA OPTO-U mapasojopoze [1].
OKCHepUMEHThl TMOKa3ajd, 4YTO pAacCcesiHUE HEWTPOHOB Ha MOJEKYJax
napaBojiopoJia (cuHrieTHoe coctosiuue) B 30 pa3 cuiibHEe, YeEM Ha MOJIEKYJIax
OpTOBO/I0PO/JIa (TPUILIETHOE COCTOSHUE).

B 80-e romer ObUTO OOHApPY)KEHO, YTO CIMHOBAS TIOJSPHU3AIUS
aTOMApHOT'0 BOJOPO/IA MPEMSATCTBYET €ro 00bEUHEHUIO B MOJIEKYJIbI 12].

B nocnennue roasl B BpykxeBeHCKON M AparoHCKoOW JabopaTopusx
OBLITM BBITIOJTHEHBI SKCIIEPUMEHTBI, B KOTOPBIX MMOKA3aHO, YTO MPOTOHBI, CITUHBI
KOTOPBIX ~ OPHUEHTUPOBAHbI  MPOTHBOMOJOXKHO  CIMHAM  MPOTOHHOMU
MOJIAPU30BAHHONW MUIICHH, TT0 00pa3sHOoMy BhIpakeHWt0 A. Kpwuia, mpoxomast
CKBO3b IMPOTOHBI MUIIIEHN Kak OynTo 0e3 B3aumojeinictBus [3, 148, 149]. Ilpu
OJIMHAKOBOW OpPHEHTAIlMU CIIMHOB MPOTOHOB B IMYYKE U MHUILICHH PACCESTHUE
OPOUCXOJUT B YJOBIETBOPUTEIBHOM COOTBETCTBUUM C TEOPETUYECKUMU
npenacrapieHusMu. HeoObluHOE MOBeIeHNE CIIMHUPYIONIUX YaCTUIl HAOJI01amu
Ha MHOTMX YCKOPHUTEJISIX B pa3IM4HBIX dKcniepumenTax [175].

OxcnepumentanbHo B. I'. bapeimesckum u M. U. Tloaropeuxkum ObL10
YCTaHOBJIGHO, YTO TIPU NPOXOXKJIECHUU HEUTPOHOB Yepe3  CIIMHO-»O
NOJISIPU30BAHHYI0 MUIIEHb BO3HUKAET IMpeneccuss HeUTpoHoB. Ilpu sTom

BCIIMYKWHA IIPCHCCCHH TAKOB4, KaK CCJIIH OBI I10JIC, BBI3BIBAIOHICC IIPCUICCCUIO,



OBIJIO HAa HECKOJBKO TOPSJAKOB OOJbIIE BEIWYMHBI MArHUTHOTO TIOJIA,
co3maBaemMoro sapamu MuineHu [4]. B skcnepumeHTtax ¢ *He mnokasaHa
3aBUCUMOCTb TEIUIOMPOBOAHOCTH I'e€usl OT COCTOSIHUS SIIEPHBIX COUHOB [7, 8],
TEOPETUUECKU TIpe/icka3zaHHas paHee i razoB [9—I10], a mo3gHee—ms
TBEpAbIX Teu [11].

Ha ycranoBke st nu3mepenus jiemooBckoro capura FO. JI. CokonoBbsiM
YCTAHOBJIEHbI HEOObIYHBIE d(DdekTsl B uHTEepPEepeHIHH BOJOpPOJaA B
cocrostHusix 2S1/2 m 2P1/2 [12—14], xoTopble HE yAasoch OOBSICHHUTH
TPaAUIIMOHHBIMU TIPE/ICTABIICHUSMH.

Crnenyet yka3aTh Ha TaKu€ MPAKTUUECKU Ba)KHbIE 00J1aCTH, KaK SEPHBIC
criiHOBble BOJHBI [15, 16] m nceBmomarnerusm [17, 18], rae mpusHaercs
CIIMHOBAs MPUPOJA HAONIOAAEMBIX SIBJICHUH, OAHAKO HE YyNaeTCs MOCTPOUTH
MCYEPMBIBAIOIIECE UX OMUCAHUE B paMKaxX 3JIEKTPOJUHAMHUKHU, 32 UCKIIOUCHUEM
YACTHBIX CIIy4aeB WM (PEHOMEHOJIOTUYECKOTO MOAXO0A.

Hakonen, oTMeTHM MIMPOKUNA KPYr OKCIEPUMEHTOB, B TOM YHCIIE
MBICIICHHBIX, CBSI3aHHBIX C MPOOJEMO KBAHTOBOW HEIOKAIBHOCTH, HAIIPUMED,
a¢ddext AaponoBa-boma, nmapanokc DinmreitHa—Ilomonsckoro—Po3ena [19],
KOTOpPbIE XOTSI W MMEIT KBAaHTOBO-MEXaHMUYECKOE OOBSCHEHHE, HO
POJIOJKAIOT OCTaBaThCS MPEIMETOM HEYTHUXAIOIIUMX CIIOPOB (CM., HalpUMep,
[20—22]). Hns paccmaTpuBaeMoro Kpyra SIBJICHHH CYIIECTBEHHO TO, 4YTO
00BEeKTaMH KBAaHTOBOW HEJIOKAIBHOCTH SIBISIIOTCS OOBEKTHI, 00Jamaronue
CIIUHOM.

CoBMecTHOE pacCMOTPEHUE YAaCTH M3 YKa3aHHBIX IKCIEPUMEHTATbHBIX
pe3ynbTaTOB, KaK  TMPOSBICHHE CHOUHOBOW  ()EHOMEHOJIOTHH,  OBLIO
ocymiecTBiieHo [S1].

Hapsny ¢ skcriepuMeHTaMu ¢ MUKPOCKOTTMYECKUMHU OOBEKTAMU, B Psijie
Clly4aeB HaOJNIOAANWCh JanbHOJEHCTBYIOMME A(G(EKTh WU SBICHUS Ha
MaKpPOCKOITUYECKOM YPOBHE.

NmMOepT 00HApY WII, 9TO TIOJMSIPU30BAHHAS IO KPYTY AJIEKTPOMArHUTHAS

BOJIHA MWCIBITBIBAET CHOC HW3 IUIOCKOCTH TajieHuss [23], mOpu KOTOpOM



HaIPaBJICHUE CHOCA ONPEIEISAETCS 3HAKOM CIIMPAJIbHOCTH.

A. K. Tam u B. Xannep HaOmronanu OTTaIKMBAHME W NPUTIKEHUE
HUPKYJISIPHO TOJIAPU30BAHHBIX JIa3epHbIX Jydell [24]. Otu skcne-pumJins
JIOTUYHBI B pAly paccMaTpPUBAE€MBbIX, €CIIM YUYECTh CBS3b MOJIIPU30BAHHBIX I10
KpPYT'Y BEKTOPHBIX MOJI CO COIMHOM [25].

CaMocToATENbHBIA ~ MHTEPEC  IPEACTABIAIOT  DKCIIEPUMEHTHI,  Jie-
MOHCTPHUPYIOIIIME TaK Ha3bIBAEMBIM «THpOCKomuueckuii 3ddexr», [26—29],
ocrapuBaeMblii HEKOTOpbIMU ucciienoBarensamMu [30, 31]. OTu sKcHepUMEHTHI
MOTYT CBHUJETEIbCTBOBATh, cieays [27], 0O HaIW4YuHd B3aUMOJICHUCTBYIOIIHX
CIUHUPYIOIIHX TEl.

B1966 r. K. H. IlepebeitHocom u apyrumMu OblIa MPOJEMOHCTPUPOBAHA
AKCIIEpUMEHTAJIbHASL CUCTEMa IMepefayd HH(OpMaluu CKBO3b MaCCHBHbBIC
JKpaHbl, B KOTOPOM IMepeAaTduK W MPUEMHUK ObUIM CO3JaHbl Ha OCHOBE
MEXaHMYECKUX Bpalllarouuxcs cucrem [32].

B acrpodusuke sddekTsl, CBA3aHHBIE C TaKUMHU OOBEKTaMHU, Kak,
HanpuMep, 3BE3/1bl .WIJIM YEPHBIE JbIPbI, OOBIYHO PACCMATPHUBAIOTCA B CUCTEME
napameTpoB MQJ—wmacca, 3aps, MmomeHT Bpaiienus [33, 34]. B yactHoctu, P.
M. Banbaom ObLIO MOKa3aHO, YTO YEPHBIE JBIPHl C MOMEHTOM BpalieHus 6J
B3aMMOJICMCTBYIOT C YAaCTHUIIAMHU CO CIIMHOM S Tak, 4To 6J=6s. Ilpuuem 6=1,
€CJIM MOMEHT BpAIlEHUS W CIHH OJIHOHAIIPABIIEHbI, YTO COOTBETCTBYET
OTTAJIKWBAHUIO, U 0=—1, €CIM MOMEHT BpAIlIEHUS U CIIHH TPOTHUBOIOJIOKHBI,
YTO COOTBETCTBYET IPUTSIKEHUIO.

W3BecTHBI MOAXOABI, B KOTOPBIX SIBJIIEHUS, OOBIYHO CBSI3BIBAEMBIE CO
«CKpBITOM Maccoil» BceineHHOH, OOBACHAIOTCS 4Yepe3 B3aUMOJECHCTBHUE,
ONpPENEIIAEMOE BPAIlICHUEM TaIaKTHK.

B pesynbrare MuoronetHux HaOmoaenuit C. D. Iunons u ap. [355],
MOKa3aHa Koppensanuss (HopM TOJMMOJAIBHBIX THCTOTPAMM PA3JIMYHBIX I10
IPUPOJE MPOIECCOB JaXKE MPHU UX OOJIBIIOM MPOCTPAHCTBEHHOM Pa3HECEHUHU.

Eme pa3 ormerMM, 4YTO mNpH BCEW BHEIIHEW Pa3HOPOAHOCTH

PacCMOTPEHHBIX IIPUMEPOB, B HUX €CTh HeuTo odmiee. Kak yxe oTMedanock, BO



BCEX CITydasiXx OOBEKTHI B HAOJIOJAEMBIX MPOLIECCaX M IKCIIEPUMEHTaX WIW B
SIBJICHUSX MPUPOJLI 00JIaIal0T CIMHOM, MMEs B BHUAY KIACCHUUYECKUW CIUH
[36—41], unu yriaoBsIM MOMEHTOM BpalllEHHUS.

Q@opMalbHO NPUBEACHHBIE MPUMEPHl IEPBOHAYAJIBLHO  BbI3BIBAIOT
ONIYIIEHUE HUCKYCCTBEHHOCTM M  MPOU3BOJBHOCTM HMX  COBMECTHOIO
paccmoTpenus. OHAKO ClielyeT HAOMHUTh: TOXE Ka3ajJoCch Obl Pa3HOPOHBIC
IIPOLIECCHI U SIBJIEHUS, HAIIPUMED, KyJIOHOBCKOE PACCESHUE 3aPSAKEHHBIX YACTHI]
Ha 3apsmgax, audpakmuio cBeta, 3(PGEKThl TYHHEIMPOBAHUSA, PaJAHOCBI3b,
ANEKTPOJBUTATEIM ¥ T. . OOBEOUHSAIOT (yHIAMEHTAIBHBIE CBONCTBA
aJeKTpoMarHeTusma. Eciiu mpu3HaTh KJIacCHYECKU cnuH (PyHAaMeHTaIbHbIM
MPOSIBJICHUEM MPUPOABI, HApAdYy C 3apsiioM U MacCoi, TO 3MOLMOHAIbHBIC
IPOTUBOPEUHS] W TICUXOJOTHYECKOE HENPUATHE CHUMAKTCA JOCTATOYHO
POCTO.

IIpuBeneHHBbIE BBIIE pE3YJbTAaThl, MPU HUX COBMECTHOM aHAJIU3E,
NO3BOJIIIOT C  JIOCTAaTOYHBIM  OCHOBAHMEM  NPEANoOJiaraTb  HaJu4yue
cnenuUIecKnX B3aMMOJICUCTBUM W TIOJICH, MOPOKIAEMBIX KIACCHUYCCKUMHU
CIIMHAMM WJIH YIJIOBBIMM MOMEHTaMU BpaileHuil. VX cBolcTBa, Kak 3TO
BBITEKAET U3 MPUBEICHHBIX TPUMEPOB, CBUACTEIBCTBYIOT, UTO, €CJIM 3TH MO
CYIIECTBYIOT, TO OHHM JIOJDKHBI SIBIISITbCS TAKUMHU K€ YHHBEPCAIbHBIMHU, KaK
AJEKTPOMArHUTHBIE U TPABUTAI[MOHHBIE, TPOSBISIOIINECS U HA MUKpPO- U Ha
MAaKpOCKOIIMYECKOM YPOBHE.

Bcenen 3a paboramu I'. Terpone, A. JI. ®okkepa u 5. U. @penkens [42—
45] B 20-e ronpl, a tak xe padoramu J[x. A. Yunepa u P. I1. ®@elinmana [46,
47] B 40-e ronpl, B OCIEIHUE ACCATUIETHUS MPOBOJAWINCH PAOOTHI MO MOUCKY
HOBBIX JaJIbHOJICUCTBUN (cM., Hampumep, [48—51]). Ortmedanoch, YTO
CIENaHHBIE IO CUX TMOP OMBITHI OCTABJISIOT €IE JTOBOJBHO MHOTO OCJIBIX ISITEH
Ha KapTe NAIbHOJCHUCTBUM. Y Ka3bIBaJOCh TAKXKE, YTO HEJIb3S1 CUUTATh HCKIIIO-
YEHUEM U CYIIECTBOBAHUE HeaOeleBbIX JaIbHOAEHCTBUM [52].

B pycne pabot 1mo moucky HOBBIX (yHIAMEHTAIBHBIX TOJEH HAXOIATCS

pabotel o ckansipabiM ToisM [1. Mopaana u S. P. @aiipu [53, 54], npuBeamue



K CcKanspHo-TeH3opHOM Teopuu Woppana— bpanca—/uxe [55, 56].
[IpencraBngeT uHTepeC KOHILENINS TEH30pHBIX noJieit B. Y. Mapycsika [57].

Hapsimy ¢ »TuM, BBICKa3bIBAIMNCh B KATETOPUYECKOW (OopMe MHEHHUS O
HEBO3MO>XHOCTH CYIIIECTBOBAHMS HANbHOACHCTBUN KPOME AJIEKTPOMArHeTu3mMa
U TpaBUTaluu (CM., Hanpumep, [58, 59]).

BepoaTHO nepBbIM MpSIMBIM YKa3aHUEM Ha CYLIECTBOBAHUE B MPHUPOJE
0co00ro JaabHOJEUCTBYIOIIETO IIOJIS, MOPOXKAAEMOro KpydeHHeM, Oblia
J0TajiKa, BbICKa3aHHas B Hadase XX Beka J. KapraHoM 0 cCylecTBOBaHUHU
MOJIEH, MOPOXKAAEMBIX IUNIOTHOCTHIO YTIIOBOIO MOMEHTA BPAIllCHUSI.

B tot xe nepuon Bpemenu B Poccun BHE BCsSIKOM CBA3M ¢ paboTamu O.
Kaprana mnpodeccopom Pycckoro ¢usuko-xumudeckoro obmectsa H. II.
MBIIIKUHBIM ~ OBUTM  TIPOBEJIEHBI  AKCIIEPUMEHTAIbHBIE HCCIIEIOBAHUS C
KPYTUJIBHBIMU TNPUOOpaMu, KOTOpPBIC, IMO-CYIIECTBY, SBUIHUCH OTKPBITHEM
€CTECTBEHHOTO IMPOSIBICHUS NAJbHO-IECHCTBYIOIIUX TMOJIEH, CBSI3aHHBIX C
kpydenueM [60, 61]. B 70-e rogsl momo0HbIe dKCIIepuMeHThI BeinoaHui B. C.
benses. PaGorsr H. II. MplikuHa, BUAUMO, NPEIBOCXUTWIM HAa MHOIO
JECATUICTUN 0OHApYKEHUE TaK Ha3bIBaeMOU «IsAToM cuiib» [62, 63]. IIpupona
«TSITON CUJIBI», CBSI3bIBa€Masi OOBIYHO C OApUOHHBIM 3apsiiOM, BOCXOJUT K
pabote JIu u fnra, 1955 r. [64]. OgHako gake TEOpPETHUYECKU OAPHMOHHOE TI0JIC
JaeT B3aMMOJISHCTBHUE cabee IPpaBUTAIIMOHHOTO B 10° pa3 [59], uTo uckIovaeT
BO3MOXHOCTb €r0 HaOJIFOICHHUS.

Pa6oter 3. Kaprana u A. DiiHmreiiHa B 20-€ TOIBI 3aJ0KUIA OCHOBBI
TEOpUHU, KOTOpas B TMOCIEIHUE JecsATUiieTHs Obula Ha3BaHa Teopuei
Oitnmreitna—Kaprana: TOK (cm., Hanpumep, [65—67]), koTopasi cocTaBisieT
4acTh OOIIMPHON TEOPUU TOPCUOHHBIX TMOJIEH (TTOJIeH KpyUEeHUS).

B mponuioMm BbICKa3bIBAIMCH MPEANONOKEHUS, YTO «UCTUHHBIC» TOJIS
(HEeKOMMYTAaTUBHBIC KAJTHMOPOBOYHBIC TIOJIS WM TOJIA «IEPBOTO KIacca» B
tepMuHoyorun P. Ytusmel) cBszanbl ¢ @usnueckuMm Bakyymom [68, 69]. C
ATUX MO3ULUM MPEJCTABISIOCh 1E€eCO00pa3HbIM MOMNBITATHCS MOHSTH

MCXaHHM3M B3aI/IMOI[eI‘/JICTBI/H>'I, CBA3aHHBIX C KIACCHYCCKHUM CIIMHOM, XOTi OBl Ha



YPOBHE yHpOUIEHHBIX Moxened. Chnenaem psll IpeIBapUTEIbHBIX 3aMEYaHHM.
bynem paccmarpuBate ®Pusnueckuii BakyyM Kak MaTrepUalbHYXO Ccpeny,
M30TPOITHO 3aIOJIHSIONIYIO BCE MPOCTPAHCTBO (M CBOOOJHOE MPOCTPAHCTBO U
BEIIECTBO), UMEIOIIYI0 KBAHTOBYIO CTPYKTYPY M HEHaOII0JaeMyto (B CpeIHEM)
B HEBO3MYIIEHHOM COCTOsIHUU. Takoi Bakyym omuceiBaetTcsi onepatopom <0]
[70]. Pa3Hble BakyyMHbIE€ COCTOSIHUSI BOSHUKAIOT MPU HAPYUIEHUU CUMMETPUU
U UHBapuaHTHOocTH Bakyyma [71]. B yacTHbIX ciy4yasx Ipu pacCMOTPEHUU
pa3HBIX (U3HUECKUX MPOIECCOB M SBICHUN HAONIOAATENh OOBIYHO CO3/aeT
aZIcKBaTHBIE TEM Ipoueccam M sBieHUAM Mouenu Pusnueckoro Bakyywma.
Hcnonb3oBanue pasHbix Mozenen dDusznueckoro Bakyyma XapakTepHO s
COBPEMEHHOW acTpOoPU3UKH, B KOTOPOH HWCMOJB3YIOTCS B  KadeCTBE
KOHCTPYKTHBHBIX MOJIENICH, HAlpUMEp, B—BaKyyM, BakKyyM YpPHY, BaKyyM
bynsbBapa, Bakyym XapTias—XOKKUHIa, BaKkyyM Punjmepa u

T.J.

B coBpemennol mnHTeprnperaunn dusndeckui Bakyym mpencraBisiercs
CIIO)KHBIM KBAHTOBBIM JTUHAMHUYECKHUM OOBEKTOM, KOTOPBIA MpPOSBIsSET cels
yepe3 ¢uykryauun. TeopeThudeckuil moaxoj cTpouTcs Ha kKouuenuusax C.
Baitnbepra, A. Canama u Il I'nemoy.

Opnako, Kak 370 OyAeT SCHO U3 JajJbHEHIIero aHalin3a, ObIJI0 MTPU3HAHO
1eJeco00pa3HbIM  BEPHYTHCSI K DIJIEKTPOHHO-TIO3UTPOHHOM  MOJENHU
®usnueckoro Bakyyma II. J/lupaka, B HECKOJIBKO W3MEHEHHON MHTEPIPETALIUN
srou moxaenu. Bosepar k moxemsam II. Jlupaka, HeCMOTpsSs Ha H3BECTHBIC
HEJAOCTaTKM W MPOTUBOPEUUsS ITOW MOJEIH, MOXKHO OyIeT CcuyuTaTh
ONPABIAAHHBIM, & CAMM MOJEIIM HE MCYEPHABIIMMM CBOEr0 KOHCTPYKTHBHOT'O
MOTEHIIMAJIa, €CJIM OHU MOMOTYT C(POPMYJIMPOBATH BBIBOIbI, HEMOCPEICTBEHHO
HE BBITEKAIOIINE U3 COBPEMEHHBIX MOJEIEH.

B 10 xe Bpems, yunrtsiBas, 4To Bakyywm omnpenensercs Kak COCTOSHHE
0e3 yacTul, W, UCXOJd M3 MOJENHM KJIACCHYECKOTO CIHMHA KaK KOJBIIEBOTO
BotHOBOTO makera [39] (cmemyss tepmuHonoruu benmHdante [41]—

UPKYJHUPYIOIIETO TOTOKAa JHeprum), OyneMm paccMarpuBath Bakyym Kak



CUCTEMY M3 KOJIBIEBBIX BOJHOBBIX MMAKETOB 3JEKTPOHOB M MO3UTPOHOB, a HE
COOCTBEHHO AJIEKTPOHHO-TIO3UTPOHHBIX Map.

[Ipy oneneHHBIX NPEANONOKEHUAX HETPYJHO BUJIETh, UYTO YCJIOBHUIO
UCTUHHOM 3JIEKTPOHEUTPATILHOCTH 3JIEKTPOHHO-MTO3UTPOHHOTO Bakyyma Oyner
OTBEYATh COCTOSIHME, KOTJa KOJBIEBbIE BOJHOBBIE IAKEThl 3JIEKTPOHA U
MO3UTPOHA OyAyT BIOXKEHBI Apyr B Apyra. Ecaum mpu 3TOM CHOUHBI 3THX
BJIO’KEHHBIX KOJIBIEBBIX MAKETOB MPOTUBOIOJIOKHBI, TO Takas cucTema OyJler
CaMOCKOMIIEHCUPOBaHa HE TOJIBKO IO 3apsJaM, HO U M0 KIACCHYECKOMY CIIHHY
U MarHuTHOMY MOMEHTY. Takyio CHCTeMy U3 BIJIOKEHHBIX KOJBLEBBIX
BOJTHOBBIX MMaKeTOB OyjieM Ha3bIBaTh GUTOHOM (puc. 1).

[InotHast ymakoBka ¢QutoHOB [72] Oymer paccMaTpuBaThCS Kak
ynporieHHas mojaens @usnueckoro Bakyyma (puc. 1).

[Tone3no ormeTuTh, 4TO B SKcniepuMenTax A. Kpumia [3] HaOmtomaembie
3¢ (}eKTs paBHOCUIBHBI JEMOHCTPAIMA BO3MOXKHOCTH pEaH3allid IMyCTh U
JUHAMHYECKUX, HO BJIOKEHHBIX COCTOSIHUM B CHCTEMAaX C IPOTHUBOIOJIOKHBIMU
CIMHAMH, KaK U B MpeaArnoiiaraeMond Moaenu (puroHa. YKakeMm TakkKe Ha eIle
OJIHO Ba)XXHOE OOCTOATENHCTBO, MOATBEPIKAAIONICEe, [0 KpailHel wmepe,
JOIYCTUMOCTh (PUTOH-HOM Mojenu. B coorBeTcTBUU ¢ Mozeinbio JI. brepkena
[73—75], MOXHO TOCTPOUTH BJIEKTPOJMHAMUKY, HE MpHOEras K IMOHATUIO
¢uToHOB, 0aszupysch TOJBKO HAa B3aUMOJCHCTBYIOIIEM  3JEKTPOHHO-
NO3UTPOHHOM moJie (Mmonenb J[. bbepkeHa He JNuIEHa psia TPYAHOE-TEH).
[IpencraBnenrie 0 KBaHTaX KakK »JJIEKTPOHHO-MO3UTPOHHBIX TMapax ObLIO
ucnosib3oBaHo bpoitno [76], nezaBucumo ot JI. beepke-na. Torma xe 4. b.
3enpa0oBUMY TNOKa3ayl [68], 4TO NpW HAIMYUMU DJIEKTPOMArHUTHOrO NOJIA B
Bakyyme mpoOMCXOIWUT POXIECHHE DIIEKTPOHHO-TIIO3UTPOHHBIX Tmap. B
pe3ynbTaTe ATOro MOSBISETCS OTIMYHAs OT Hyjs sHeprus Bakyyma, xoTopas
paccMarpuBaeTcs Kak dHeprus 1nons.  CBs3b  ANEKTpOMarHeTusma U
baykryanuu Bakyyma otmerwn JI. A. Puiaun [166]. Panee ananoruuHbie
uaew, HO MJis TpaBUTAIMOHHOTO Toyss Obutk chopmynupoBansl A. /.

CaxapoBsIM [69].



dopManbHO TIPH CHUHOBOM CKOMIIEHCUPOBAHHOCTH (PUTOHOB HX
B3aMMHasi opueHTalus B aHcamOie—B dusnmyeckom Bakyyme, kazanoch Obl,
MOKET OBITh MPOU3BOJIbHA. OJIHAKO UHTYUTUBHO MPEJCTABIACTCS, yTO Bakyym
o0Opa3yeT yHopsIOYeHHYIO CTPYKTYpy C JIMHEWMHOW YIaKOBKOH, Kak 3TO
uzobpaxeno Ha puc. 1. Hnes ynopsgoueHHocTH Bakyyma, BUIUMO,
npuHaanexuT A. JI. Kupxxuauny u A. JI. JTunge. beuio 661 HAaUBHO ycMaTpUBaTh
B IIOCTPOCHHOM MOJENM HCTUHHYIO CTpYKTypy Pusmueckoro Bakyyma. Ito
o3Hauajio Obl TpeOoBaTh OT MoOJENH OoJblIe, YeM Ha TO CHOCOOHA
VCKYCCTBEHHAs CXEMA.

PaccmoTtpum Hambosiee BaKHbIE B MPAKTUYECKOM OTHOIICHUU CIydau
Bo3myeHuss Gusnueckoro Bakyyma pa3HbIMM BHEIIHUMU UCTOYHUKAMU. JTO,
BO3MOKHO, IOMOXET OLIEHUTh PEATUCTUYHOCTh PA3BUTOTO MOAXO/IA.

1. IlycTh MCTOYHMKOM BO3MYUIEHUs SBISIETCA 3apAn—q. Eciaum Bakyywm
uMeeT (QPUTOHHYIO CTPYKTYpy, TO JEWCTBHE 3apsiia OyJeT BBIPAXEHO B
3apsiioBoi  monjspuszanuu  @usznueckoro Bakyyma, Kak 3TO  YCIIOBHO
n3o0paxkeHo Ha puc. 2. OTOT CIaydall XOpolIO H3BECTEH B KBaHTOBOM
anexktpoauHamuke [77]. B wactHOocTH, JIPMOOBCKMI CHABUT TPaJUIIMOHHO
OOBSICHSIETCSL 4epe3 3aps/IOBYI0 TMOJSPU3AIUIO  AJIEKTPOHHO-TIO3UTPOHHOTO
®dusunueckoro Bakyyma [1].

Ecimu yuecTs yxe ynoMmsHyTyro Mojensb . beepkena, npeacrasienus .
b. 3enpnoBuua [68], a Takxke [73], TO COCTOsIHUE 3apsiIOBOM MOJsApU3ALUU
DU3nYECKOro Bakyyma MOJKET OBITh VHTEPIIPETUPOBAHO KakK
anekTpoMaruutHoe nose (E—rmoue).

2. IlycTh UCTOYHUKOM BO3MYIIECHUA SBJISETCS Macca—T. B omimune ot
OPEeabIAYLIEro ciiydas, KOTrJla Mbl CTOJIKHYJIUCh C OOLIEU3BECTHOW CHUTYallUEH,
31eCh OyJeT BBICKA3aHO TUIOTETHUYECKOE TMpe/roioxkeHue. Bo3myieHnue
Oduznueckoro Bakyyma maccoii m OyJeT BBIpaXaTbCsi B CHMMETPUYHBIX
KOJIeO0aHUSIX 2JIEMEHTOB (PUTOHOB BJOJL OCH HAa LIEHTP OOBEKTa BO3MYILEHUS,
KaK 3TO YCJIOBHO H300pakeHo Ha puc. 3. Takoe cocTtossHEE (HUIUIECKOTO

Bakyyma MoOkeT OBITh OXapaKTepu30BaHO, KaK rpaBuUTanroHHOe mone (G—
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none). Kak yxe ormeuanoch, A. JI. CaxapoB BBel MNpeACTaBICHUE O
rpaBUTAllMOHHOM TIoJie Kak cocrtogHun Pusnueckoro Bakyyma [69], uro
COOTBETCTBYET W3JIOXKEHHOW Mojenu rpaBuTauuu. llonsgpusanuoHHble
COCTOSIHUS TpaBUTAIIMHU 00CYKIAIUCh B [59].

Jlunamuyeckass NpoOAOJbHAs MOJSPU3aLUSI COOTBETCTBYET CBOWCTBY
HEAKPAHUPYEMOCTH rpaBUTALIMOHHOrO ToJisd. B. A. Bynun [78], a mo3:xe B. A.
HyOpoBckuii [79], He paccmaTpuBasi MEXaHU3M TpaBUTALlMU, HO TpEJIoiaras,
YTO TPaBUTALIMOHHBIE BOJHBI SIBJSIOTCS MPOJIOJIBHBIMU BOJHAMU B yIPYroMm
®dusnueckoM Bakyyme, mokaszanu, 4TO CKOPOCTh TakuX BOJH OyJeT HMMEThb
nopsiiok 10° ¢. (Ha 9Ty poGieMy ecTh U Apyrie ToukH 3peHus [79]).

O6blyHO B (u3MKE HE paccMaTpPUBAIOTCS TEOPHH, CBSI3aHHBIE CO
CBEPXCBETOBBIMHU CKOPOCTSMHU. JTO CBSI3aHO C TEM, UTO B 3TOM CJIy4yae MHOTHE
MBICIIEHHBIE ~ JKCIIEPUMEHTHl  MPUBOASAT K  HAPYIIEHUIO  MPUYUHHO-
CJIEICTBEHHBIX CBsi3ell. OJHAKO BO3MOXHO, YTO Ha 0Ooyiee BBICOKOM YPOBHE
3HAHUM «CBEPXCBETOBasi KartacTpoday» OyIeT MpeojloJieHa, TaK ke Kak Oblia
IPE0I0JIEHa «YJIbTpauoIeToBas KaTacTpoday.

[Ipennaraemsplii MOAXOA K HMHTEPIPETALlMM MEXAHU3MA TPaBUTALMU HE
ABJISIETCA YEM-TO dK30TUYHBIM. B Teopusx mHAynMpoBaHHOU rpaBuTanuu [80]
IPaBUTALIMOHHOE II0JIE PAacCMaTpUBAETCs Kak CIEACTBUE JEKOMIICHCALUU
Bakyyma, koTopas BO3HUKAET IIpHU €ro nojsipuzanuu [68, 69, 81].

B paborax byropuna [82,83], a Taxxe bepmanckoro u Mexenp-KuHa
[84, 85], momydeHbl OICHKM YacTOTHl KOJIEOaHW, XapaKTEPHOW JUIs
rpaBuTaimn. OxHAKO pa3dpoc STHX OLEHOK OYeHb BEIHK M cocrapiser ot 10
n0 10* T, EcTh OCHOBaHME HpPEIONAraTh, 4TO OOJiee PeaJCTHYHA 06IacTh
gacror 10°° - 10% I'mw.

Eciu mexaHu3M TpaBUTalMM ACHCTBUTENBHO CBA3aH C MPOJOJIBHOM
CIIMHOBOM Tossipu3annet @usnyeckoro Bakyyma, T0o B 3TOM cilyyae NpUaeTcs
OpU3HATh, YTO NPUPOJA TpPaBUTAUUM TAKOBA, YTO AHTUTPABUTAIIUM HE
CYILIECTBYET.

3. IlycTh MCTOYHMKOM BO3MYILEHHS SIBJISIETCS KIACCUUYECKHI CIIMH—S.



bynem npenmonarate, 4TO AEHCTBHE KIIACCHYECKOTO CnMHA Ha DU3MYECKUN
Bakyym Oyner 3akmtouaTbesi B clefayromieM. ECiau HCTOUHMK MMEET CIWH,
OpPUEHTUPOBAHHBIN KakK yKa3aHO Ha puc. 4, TO CHOUHBI (PUTOHOB, KOTOPHIE
COBIIAJIAlOT C OPUEHTALMEN CIIMHA UCTOYHUKA, COXPAHSAIOT CBOKO OPUEHTALIHIO.
Te cnuHbl (UTOHOB, KOTOPBIE MPOTHUBOIOJIOXKHBI CIMHY HCTOYHUKA, O]
JCUCTBUEM MCTOYHHMKA HWCIBITAIOT HWHBEpcUIO. B pesynpratre Pusmuecku
BakyyMm mnepeiiier B COCTOSHHME IMOINEPEYHON CIMHOBOM MOJSPU3ALMHU. ITO
HOJISIPU3ALIMOHHOE COCTOSTHUE MOXHO MHTEPIPETHUPOBATH KAK CIIMHOBOE IOJIE
(S—momne) —TI10J1€, MOPOXKAaeMOe KJIACCUYECKUM CIIUHOM.
ChopmynupoBaHHBINA MOJIX0JI CO3BYUYEH MPEJCTABICHUSIM O MOJSAX KPy4deHUSs,
Kak KoHaeHcare map ¢pepmuonHos [150].

[Tonsipu3aliuoHHBIE CIHMHOBBIE COCTOSIHUS Sgp M S MNPOTUBOpEYAT
sanpery Ilaymu. Opgnako coriacHo koHuenuuu M. A MapkoBa [86] mpu
IUIOTHOCTSIX TOpsAKa TUIaHKOBCKUX[S9, 87] pyHmameHTanbHble (U3HUYECKUE
3aKOHbI MOTYT UMETh JPYTOM, OTIIMYHBIA OT U3BECTHBIX BUA. OTKa3 OT 3ampera
[Maynu nns takod cnenu(puUecKod MaTepuanbHON cperbl, kKak DH3NUEeCcKHii
BakyyMm gomyctum, BEpOsITHO, HE B MEHBIIIEN MEPE, UYEM B KOHLIEIIUU KBAPKOB.

B cooTBeTcTBMU ¢ H3JIOKEHHBIM MOJIXOJOM MOXHO TOBOPUTh, YTO
equHas cpena—dusnyeckuii Bakyym MoeT HaxOAMThCsS B pa3HbIX (Pa30BBIX,
TOYHEE, NOJIIPU3AUUOHHBIX COCTOSHUAX—EGS cocrosHusx. Orta cpega B
COCTOSIHUUM 3apsiZIOBOM MOJIApU3AlMU MPOSIBISAET CeOsl KaK AIEKTPOMArHUTHOE
nosne (E). Drta xe cpena B COCTOSSHUM CHMHOBOW IMPOIOJILHON MOJISIpU3AIUuU
nposBiger ceda kak rpaButaunoHHoe nojie (G). Hakxonen, Ta xe cpena—
@usnuecknii BakyymM B COCTOSHMM CIMHOBOW IIONEPEYHOM MOIAPU3ALUHU
nposiBisier cebsi kak crnuHOBoe Tmoje (S). Takum o6pazom EGS—
NOJISIPU3alMOHHBIM cocTosiHUAM Dusnueckoro Bakyyma coorBercTByroT EGS
—TI0JISL.

Bce Tpu mnons, mnopoxxmaemple HE3aBUCHUMBbIMM KHHEMATHYECKUMHU
napaMeTpaMu SIBJISIIOTCS YHHMBEPCAJIbHBIMHU, WM MOJSMH TNEPBOro Kiacca B

TepMuHONIOTMH P. YTHsMa; 3TH TONA MPOSBISIOT ce0sd MU HA MHKPO- U Ha



MUKPOCKOITMYECKOM YpPOBHE. 3JeCh YMECTHO BCHOMHUTH cioBa . .
[Tomepanuyka: «Bcsa  ¢usuka—sTo  ¢u3uka Bakyymay».  Pa3Buthie
NPEICTABICHNS TIO3BOJISIIOT C HEKOTOPBIX OOMMX TMO3WIMA TOJOUTH K
npoOieMe, 1o KpailHe#l Mepe, YHUBepCcaabHbIX MoJiel. B npennaraemoi Moenu
ponp enuHoro nmnonsa urpaer Dusndeckun Bakyym, nossipuzanyoHHbIE
(pazoBbie) cocTostHUST KOTOPOTO TPOsBIAIOTCS Kak EGS—rons. CoBpemeHHas
npupoja He HykJaeTcs B «oobenunenusx». B Ilpupoae ects nmump Bakyym u
€ro TMOJSIPHU3AIMOHHBIC COCTOSHUSA. A «OOBEIWHEHUS» JIHUIIb OTPAKAIOT
CTEIIEHb HAIIETO IOHUMAHUS B3AUMOCBSI3H IOJIEH.

[Touarue ¢azoBoro cocrosuuss Dusznueckoro Bakyyma wu mnon-
SPU3AIMOHHBIX  cocTosiHUK ~ @usmueckoro Bakyyma B o0meir  ¢opme
UCIIOIB30BAJIOCH BO MHOTUX paboTax (cMm. Hampumep, [33]). B mpomrmom
HEOJHOKPATHO OTMEYAJIOCh, YTO KJIACCHYECKOE II0JI€ MOXKHO PaccMaTpuBaTh
Kak coctosiHue Bakyyma [68, 69]. OnHako NOJISIpU3aLUOHHBIM COCTOSIHUSIM
®dusnueckoro Bakyyma He mnpuipaBanoch TOW (PyHIaMEHTaIbLHOH POJIH,
KOTOPYIO OHM B JCHCTBUTEIIBHOCTH HUrparoT. Kak mpaBuio, He 00CYKIaloCh,
Kakue mnoispu3zanuu Bakyyma umeroTcss B BUIy. B HM3II0KEHHOM NOAXOIE
nossipu3anus Bakyyma mo f. b. 3enpnoBuuy [68] mHTEprperupyeTrcs Kak
3apsiioBasi Mojsipu3anus (3JEKTPOMArHUTHOE T0JIe); nossipu3anus Bakyyma mno
A. . CaxapoBy [69] wuHTepnpeTupyercsi Kak CIOMHOBasE MPOAOJIbHAs
nosisipu3anus (rpaBUTALMOHHOE MOJIE); a MOJISIpU3aUst AJ1sl TOPCUOHHBIX MOJeH
VHTEPIPETUPYETCA KaK CIIMHOBAs MONIEPEYHAs MOJISIPU3ALHsL.

N3noxeHHble B3IJsbl COOTBETCTBYIOT KOHUENIUU «MHPOPMALMOHHBIX
A—rmioneiw» P. VYTusiMbl, COIJIaCHO KOTOPOM KaXXJIOMY HE3aBUCUMOMY
napaMeTpy 4acTHIl a; (eHle pa3 yTOYHUM—KHHEMATUYECKOMY Iapamerpy, Ha
yTO crpaBeinBo ykazan JI. A. JlajgamieB) COOTBETCTBYET CBOE MaTepHabHOE
noJjie |, uepe3 KOTOpoe OCYLIECTBIISIETCS B3aMMOCHCTBHE MEXKIY YacCTHIIAMH,
COOTBETCTBYIOIIEE JAHHOMY HapameTpy. B oTinune ot moseil BToporo kjiacca,
CBSI3AHHBIX C CHUMMETPHSIMH IPOCTPAHCTBA, MOJS MEPBOro Kiacca (Kaaudpo-

BOYHBLIC HOJ'I?I), Kak oTmeyan P. yTHSIMa, HUMCIOT CBiA3b C 4YaCTHOaAMHU—



UcTOYHUKaMu mnojid. EGS—koHuenuusa JaeT UAC MOJISPU3ALHMOHHBIX
cocrosinuii Pusnueckoro Bakyyma B kauecTBe 0011IE€T0 MPUHIIUIIA.

[TockosibKy Henb3si YTBEpPKJaTh, YTO HEBO3MOXHBI JpPyrue IMoJ-
SApU3ALMOHHBIE  COCTOSIHUS, KPOME pAacCMOTPEHHBIX Tpe€X, TO  HET
NPUHIUNHAIBHBIX MPUYUH, YTOOBI alpHOPU OTPHULIATH BO3MOXKHOCTH JPYTHX
nanbpHOercTBruil. He mckimoyena BO3MOKHOCTb, UTO KOHIEHIIASI A—IIONEH U
MOJIAPU3AILMOHHBIX cocTosTHUM Pusnueckoro Bakyyma (¢ha3oBbIX cocTOSHUMN
Ousnueckoro Bakyyma) MojioXKUT Ha4yalo NpopbiBa B 00JIaCTh HOBBIX
NAJIbHOAECHUCTBUIA.

YHUBEpCAIBbHBIE MO, MOPOXKAAEMbIE KIACCUUYECKUM CIIMHOM, MOHO
OBl OBLIIO MHTEPIIPETUPOBATH KaK aTbHOACHCTBYIONINE CIU-HOPHBIE MO [72].
Teopernuecku CIIMHOPHOE NAIbHOACHCTBHE paccMaTpUBaloCh
uccnegoatensimu mkosbl J[. JI. MBanenko [67]. Haubosiee u3BECTHBIMHU
paboTaMu MO CIIMHOPHOMY aHAJIU3Y U CIIU-HOPHBIM TOJISM ABISIOTCS [88—94].
Takas mHTepnpeTauys HE NPOTUBOPEUUT MPEAbIAYLIEH TOYKE 3PEHUS, €CIU
y4€CTh, YTO TOPCHUOHHOE II0JIE MOXET OBITh BBIPAXKEHO C MOMOIIbIO Mapbl
CIIMHOPHBIX ToJiel. Bompoc o ToM, kakast Touka 3peHusi 6oJiee npaBUIIbHAS, HE
aBisieTca npocTteiM. Tak, M. A. MapkoB OTMeuas, 4yTo «C CaMOro Haydaja
nosiBJIeHUS B (PM3MKE CIUHOPOB BOZHHKIIA U KUBET Ujes GyHIaMEHTAIbHOCTH
MMEHHO CIIMHOPHBIX TOJIEH, KOTOPBIE, BO3MOYKHO, ONPENEISAIOT CTPYKTYPHO U
Bce nipyrue nodis» [95]. [lonesno B cBsizu ¢ uaesmu M. A. MapkoBa HalIOMHUTh
Mbicib  JIx. A. VYwiepa, 4ro (Qu3nueckoe CynepnpoCTpaHCTBO JOJDKHO
JIOTIOJIHUTENIBHO BKJIIOYATh B ce0s MapaMeTpbl CIIMHOBOUM CTPYKTYphI [87], uTO
U TIOKa3aHOo B JJaHHOU pabore.

B psine ocHoBomnonararomux paboT NOCHeIHUX JIET IPSIMO YKa3bIBAIOCh
Ha crnuHOBYIO npupoay [96—100] topcuonnbix nosein. Kak yxxe ormedanocs,
MOHSATHE TOPCUOHHBIX MOJIEH BOCXOAUT K uaesaM J. Kaprana u A. DitHuiTeliHa,
a B IIOCJEIHHE NeCATHICTUS K HucciemoBanusm Ku66aa [65] u Ilumer [66].
Pa3BuTHe KOHIENIIMM TOPCUOHHBIX TMOJEH MOAPOOHO  HUBJIOKEHO B

ananmutraeckom oo3ope A I1. Edbpemona [167]. B nononHnenre Kk 5ToMy MOKHO



pekoMmenaoBaTh 0030psl [101,102]. BBemeHre TOPCHOHHBIX TOJIEH ¢ TTOMOIIBIO
teopun @Pusnueckoro Bakyyma ocymectBieno [I'. M. IHunosemm [103].
Bepaemcs k mozmensaM MOnsSpU3alMOHHBIX cocTosHuM Pusnyeckoro Bakyyma.
Cnenyer oOpaTtuTh BHMUMaHUE Ha TOT (PaKT, 4TO B pamMKax MOCTPOEHHBIX
MoJeNied W TPaBUTAIMOHHOE II0JIE MU TOPCHOHHOE II0JIE CBSI3bIBAETCA CO
CIMHOBBIMM  IMOJSPU3ALMOHHBIMM  COCTOSIHUSIMU. ['paBHUTallMOHHOE TOJIe
CBSI3bIBACTCSI C NPOJOJBHON CIMHOBOM TMOJSpU3AMENd, a TOPCHOHHOE—C
nonepeyHoil. B CBA3M C 3TUM YMECTHO HAlOMHUTh, 4YTO OJHHUM H3
HANpaBJICHU B TpaBUTAIMUM OBUIM KOHIICTIIMH, B KOTOPBIX MPUPOJIA
IpaBUTALIMM CBSI3bIBAIACH CO CIUHOM. [lo3ke KpydeHue (TOPCHOHHOE TOJIe)
paccMaTpuBaioCh Kak CaMOCThATENbHAs (PU3MYEcKas peasbHOCTh, MMOPOXKIae-
Mas KJIacCHYEeCKUM crnuHOM (cM. Hampumep, [150]). B pamkax mnpexHux
IIPEACTABICHUN CBsI3b CIIMHA C TpaBUTAllME M KPYYEHUEM CoO3[aBaja
IPOTUBOPEYMBYIO CUTyalHi0. B pa3BuBaeMbIX MOAXOJAaX 3TO NMPOTHUBOPEUYUE
yCTpaHsieTCcs, T. K. TpaBUTaUUs M KpPYYEHUE CBA3BIBAIOTCS C PA3HBIMU
CHMHOBBIMH MOJSPU3ALUOHHBIMU COCTOSIHUSMH.

B T0 xe Bpemsi OJM30CTh MOJSPU3ALMOHHBIX COCTOSTHUN TpaBUTAIUU U
KPYUYEHHUs TIO3BOJISIET MPEIIOJIONKUTH BO3MOKHOCTh CYIIECTBOBAHHUS OJIM3KHUX
WIM COBHAJAKOUIMX CBOMCTB IPaBUTALMOHHBIX M TOPCHUOHHBIX IOJEH U HX
CYIIECTBEHHOE OTJIMYHUE OT AIEKTPOMArHUTHBIX noJiei. Kak ormevanock B psaae
paboT TOPCHUOHHBIE MOJISI HE JKPAHUPYIOTCS MPUPOJHBIMU CpEJaMU Kak U
IpPaBUTALIMOHHBIE TIOJIS, MpaBaa, NO pa3HbIM NphuuMHaM. Ecin cienoBath
OCTPOEHHBIM MOJEJIAM, TO TPAaBUTALIMOHHOE MOJIE HE IKPAHUPYETCS, T. K. OHO
paccMaTpuBaeTcsl Kak NpoaosibHble KoneOanusi B Dusmueckom Bakyywme.
TopcuoHHOE 10JIe HE PKPAHUPYETCS B CHIIY CHEU(PUKH CIIMHOBBIX 3P HEKTOB,
CBSA3aHHBIX ¢ KiaccuueckuM cnuHoM. (ITogoOHas cutyanus Oblia paccMOTpeHa
JI."B. Okynem [52, ctp. 122]). OnHako, Kak OyJeT MoKa3aHO B JaJIbHEUIIIEM,
3Hasi, YTO TOPCUOHHOE MOJIE CBA3aHO C MOMNEPEUYHOW CIMHOBOMW MOJIsIpU3alUen
OKa3aJIOCh JOCTATOYHO MPOCTO CO3/aTh 3KpaHbl JJIs TOPCHOHHBIX M3IyYEHUU.

K sTOoMy 0OGCTOSITENBCTBY MBI €I1I€ BEPHEMCSI YyTh MO3XKE. 37ECh K€ OTMETUM,



YTO TIOHUMaHUE (PU3MYECKUX MPHUHIIMIIOB OSKPAHUPOBAHUS TOPCHUOHHBIX
U3JIyYEHUN U YMEHUE JIeJIaTh TOPCUOHHBIE DKPAHBI CHIIPANIO KIIOYEBYIO POJIb
JUTS perieHusT OOJIBIIIOTO YKCiIa MPUHITMITHAIEHBIX BOIIPOCOB.

OrMmeruMm emie psg  CBOWCTB TOPCHUOHHBIX —MOJEH—BaXXHbIX IS
JaJIbHEHIIIEro aHajIu3a.

B oTauune OT MCTOYHMKOB 3JIEKTPOMATHUTHBIX U TPABUTALUOHHBIX
NOJIEH, CO3JAIOLIMX TOJISI C  LEHTPAIbHOM CUMMETPUEH, HCTOYHUKHU
T(*»UOHHOTO TOJISI—CO3/al0T TMOJsi C OCEBOM CHUMMETpPUEH, Kak »3TO
n3o0paxkeHo Ha puc. 5. ChouaHpyrommid O00BEKT CO3[a€T B JABYX
IIPOCTPAHCTBEHHBIX KOHYCAaX MOJISIPU3ALMI0, KOTOpas B OJHOM HaIlpaBICHUU
COOTBETCTBYET JIEBOMY TOPCHOHHOMY MOJIIO—S;, a B JPYIrOM IIPaBOMY
TOPCUOHHOMY  nofi0o—Sg. Ha  akcHalbHbIi  XapakTep  MOJsApU3aALUU
TOPCUOHHBIMU MCTOUYHUKAMHU, BUJIUMO, BIEPBbIE ObUIO yKa3aHO TapyTMaHOM U
Komuunckum [99, 100].

N3BecTHbIE B HACTOSIIEE BpPEMsI SKCHEPUMEHTHI TOBOPSAT O TOM, YTO
TOPCUOHHBIE TIOJII MOPOXKIAIOTCS HE TOJBKO CIIMHOM, HO M BPALIEHHUEM TEl.
[locnenqHee HUKaK HE CJIEAYET W3 M3BECTHBIX TOPCUOHHBIX TEOPHUH, HO
NOATBEPKAAECT NpaBUIbHOCTh uued J. Kaprana. Ecnu Bpaiienue, BKIIOYas
KJIACCUUECKUW CIHWH, CTAalMOHApHO (HE U3MEHsEeTCs YrjoBas 4acToTa,
BpalAOIIAsICAd Macca pacnpeliesieHa pPaBHOMEPHO OTHOCUTEIBHO — OCH
BpalllCHMs], HET MPELEeCCUU, HyTaluh U T. 1.), TO B 3TOM CIIy4ae HCTOYHHK
CO3J1a€T CTaTUYECKOE TOPCUOHHOE MoJjie. Ecim BpaleHne HecTauuoOHapHO, TO
TaKOW MCTOYHHK, TOPOKIAET BOJHOBOE U3IIyUEHHE.

IIpenBapurenbHble  JKCHEPUMEHTAIBHBIE  UCCIEAOBAaHHS  CBHUJE-
TEJIbCTBYIOT, UYTO CTaTUYECKOE TOPCHOHHOE II0JIE  CYLIECTBYET Ha
(UKCUpOBaHHOM MHTEpBaJie OT HWCTOYHMKA M HAa OTOM HHTEpBaje
WHTEHCUBHOCTD TOJSl WCTBITHIBAET JUIIL ClIa0ble BapHaIliU C PACCTOSHUEM,
KOTOpbIE MOTYT OBITh OXapaKTepU30BaHbl KaK HAJIMYME MPOCTPAHCTBEHHBIX
gacToT (puc. 6). {1 TOPCHMOHHBIX BOJH HAJIMYUE IPAHUL, KAK y CTATUYECKOTO

TOPCHOHHOTO TM0OJis, He oOHapykeHo. OpHako Bompoc 00 UW3MEHEHUU
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TOPCUOHHOTIO ITIOJISL C PACCTOSIHUEM OCTAETCS TOKA OTKPBITHIM.

B skcnepuMeHTax ¢ TOPCHOHHBIMM BOJIHAMH HET MOKAa OJHO3HAYHBIX
pEe3yJIbTATOB O 3aBUCUMOCTH MHTEHCUBHOCTH TOJIS OT pacctosiHud. [lomyueHune
BBIBOJJA O 3aBHCUMOCTM HWHTEHCUBHOCTH TOPCHUOHHBIX HW3JIIYYEHHH OT
pPacCTOSIHUSI MOXET OBITh OCJOXKHEHO TEM, YTO TOPCHOHHBIE BO3JIEUCTBUS
BO3MOXHO HOCAT MH(OPMAIIMOHHBIN, a HE SHEPTeTHUECKHI XapakTep. B sTom
cilly4ae TPYAHO CKas3aTh, MOYEMY HA Pa3HBIX PACCTOSIHUSIX HE HaOIIofaeTcs
pa3nuyue B BO3JACHUCTBHUM: TO JIM M3-32 OTCYTCTBUSA 3aBUCUMOCTH MOJISI OT
pacCTOsIHUS, TO JIM B CUJIy MCUE3AIOIIE MAJIBIX 3aTPAT SHEPIUM Ha JTOCTHKEHUE
TOTO WJIM UHOTO PE3yJIbTaTa TOPCUOHHOTO BO3JIEUCTBUSA, TO JIU B CUITy TOT'O, YTO
BO3JEMCTBHE HOCUT XapaKTep «CIyCKOBOTO MEXAHU3MA.

YuuThIBasg, 4TO TOPCUOHHOE MOJIE MOPOKAAETCA KIACCUYECKUM CIIMHOM
WM YTJIOBBIM MOMEHTOM BpallleHHUs, TOPCUOHHOE MoJie OyIeT BO3ACHCTBOBATh
Ha OOBEKTHI CO CIIMHOM WJIM YTJIOBBIM MOMEHTOM BpAIICHUS.

OOmenpuHATON  TOYKOM  3peHus  SBJISETCS  YTBEPXKACHHE, UTO
duznueckuii Bakyym Beger ce0st kak cBepXTeKydast )KHIKOCTh. Hapsmy ¢ aTum
pAI KUcclieoBaTeNel MPUIEPKUBAINCH TOUKU 3PEHUS, KOTOpask CylIECTBOBAJIA
Ha 3¢up BOo BpemeHa Hpiorona, uto ®dusmueckuil Bakyym Bemer celsa Kak
TBeploe (ympyroe) Tteno. B TpagulMOHHOM TMOJXOJE€ 3TU TOYKHU 3PEHUs
UCKIIIOYAIOT Jpyr JApyra. B COOTBETCTBUM C TPEACTABICHUAMHU O
MOJSPU3ALUOHHBIX  cocTossHUsAX — Dusmueckoro  Bakyyma  cBOKCTBa
CBEPXTEKYYECTH COOTBETCTBYIOT €ro  3apsgoBOW  mojsipu3amuu. EcThb
OCHOBAaHUE MpeamnoiaraTb, 4YTO B COCTOSHUM CHMHOBOM MOJISIpU3ALUU
Ousnuecknii Bakyym mposiBisieT CBOMCTBA yIPYTrOW CPEIbL.

Takum o00pa3oM yKa3aHHbIE TOYKH 3pEHHUS HE SBISAIOTCS MPOTHU-
BOPEUYMABIMU,— OHU COOTBETCTBYIOT Pa3HBIM MOJSAPU3ALMOHHBIM COCTOSIHUSIM
®usnueckoro Bakyyma. C 3Tux no3uuuii BeiBoabl B. A. bynuna [78] u B. A.
JlybpoBckoro [79] HE BOCHPUHUMAIOTCS Kak a0COJIFOTHO
MIPOTUBOECTECTBEHHBIE.

y“II/ITBIBaSI, 4TO TOPCHOHHBIM IIOJIKIM  COOTBCTCTBYHOT COCTOSAHMA
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IIOIIEPEYHON  CHMHOBOM monspu3aunu  Pusmyeckoro Bakyyma, T. e.
cocrosiHusaM, korna Pusmueckuit Bakyym mnposiBiser ce0s kak cpena ¢
UJCAIBHOM YNPYTrOCThKO, €CTECTBEHHO NPEAIOI0XKUTh, YTO TOPCUOHHBIN
CUTHAJI OYJIeT pacpOCTPAHITHCS CO CKOPOCThIO 3HAYUTEIHHO BBIIIE CKOPOCTHU
CBETA. OKCIIEPUMEHTAIBHBIM CBUAECTENIBCTBOM B MOJb3y JTOTO SBISIOTCS
paboter H. A. Ko3ssipeBa [104, 109] mo perucrtpanuu 3Be3]l B UX UCTHHHOM
nojioxkeHMM Ha HeOe. [lpuHuMas BO BHUMaHUE psii OCOOEGHHOCTEH H3THUX
SKCIIEPUMEHTOB, MOXHO NPEAINOI0XKUTh, YTO B HHUX PETHCTPUPOBAIOCH
TOPCUOHHOE W3IIy4eHHE 3Be3]. Psa  oueBUIHBIX Cia0bIX CTOPOH B
skcnepumentax H. A. KosblpeBa, KOTOpbIe OTMEUan U OH caM, BO3MOKHO,
3aTpyAHWIN OBl CCBUIKY HA HHUX, HO 3TH DKCIIEPUMEHTHI Ha 0ojiee CTpOTOon
OCHOBE OBLIM YCIICIIHO MOBTOpeHBI rpynmnoit M. A. EraHoBoi#l moa pykoBoO/I-
ctBoM akajnemuka M. M. JlaBpentbeBa [105]. B 1991 r. Obui mosyuyeHbI
nosnoxurenbHble pe3yiabTathl A. @. Ilyravem B 'AO AH YCCP [106]. Dto,
KOHEYHO, €I1I€ HE OKOHYATEIbHOE TOKA3aTEIbCTBO, HO YKE IOCTATOYHO BECKOE
OCHOBAHHUE, YTOOBI OTHECTUCH K MTPOOJIEME C JIOTKHBIM BHUMAHUEM.

[Tone3no ykaszaTth B CBSI3W C 3THUM Ha HEOOBIYHOE MOBEICHHE OOBEKTa
3C395, KOTOpPBIM MO UMEIOIIKUCS OLIEHKAM JBHXKETCS CO CKOPOCTBHIO OOJbIIEH
ckopoctu cBeta [ 107], XOTS W TPEANPUHUMAIOTCS TOMBITKH OOBSICHUTH
HAOJIIOICHHSI HE BBIXO/IS 32 MPEJIEIIbl CTAHJAPTHBIX TEOPHUH.

OTmeTnM emie OJHY BaXXHYIO OCOOEHHOCTh TOPCHOHHBIX mojeil. Ilo
AHAJIOTMU C TEM, KaK Ha yPOBHE BEIIECTBA BO3JICMCTBHE MArHWTa CO3JACT Ha
(deppoMarHeTKe OCTaTOYHYIO HAaMarHMY€HHOCTb-, BO3/IEUCTBHUE TOPCUOHHOTO
MCTOYHUKA CO3JAET «OCTATOYHYIO» MOJAPU3ALMIO 10 KJIACCUYECKOMY CIUHY
KaK Ha YpOBHE BeIECTBA, Tak U B PusnueckoM Bakyyme. [Ipu 3T0M ciMHOBBIE
NOJIAPU3ALIMOHHBIE COCTOSIHUS SBJISIIOTCA MeTacTa0mibHbIMU. C MOMOIIBIO
TOPCUOHHBIX TI'€HEpaTOpoB (MCTOYHMKOB) Ha BEIIECTBE W Ha YPOBHE
®uznueckoro Bakyyma MoXeT OBITH 3alKMCaHO TOPCHOHHOE IOJIE 3aJIaHHOMN
MIPOCTPAHCTBEHHOU CTPYKTYPHI.

YuuTeiBasg, 4YTO BCe Tena o00Jadar0T HEHYJIEBOW CIIMHOBOM YIIO-



PANOYEHHOCTBIO, IPUYMHA KOTOPOU JTIOCTATOYHO OYEBHUIHA, TO BCE TEIA UMEIOT
COOCTBEHHOE TOPCHUOHHOE I10JIe, KOTOpPO€ B HEKOTOPOMl OKpPECTHOCTH Tl
CO3/1aeT TMOJIIPU3ALMI0 CBOOOJHOTO MPOCTPAHCTBA, B pE3yJbTaTe YEro
BO3HUKAIOT TOPCUOHHBIE (PAHTOMBI (3TH (PAaHTOMBI MOTYT PETUCTPUPOBATHCS HA
ocHoBe Metoauku Kupnuan [108], moguduuupoBannoit H. B. benomecTHbIX.
HNHTepecHble TEXHUYECKUE PELICHUS HaWAeHbl uccienosarensimMu u3 Jloc-
Anjpkeneca. J[pyrue texuuueckue pemienusi 0butn nipeioxxensl B CCCP P. @.
ABpaMeHKO).

IIpp ompeneneHHbIX  YCIOBUSAX  HABEACHHOE  (MHAYLMPOBAHHOE)
TOPCUOHHOE Tojie (UKCUpyeTcs Ha YpoBHE BemiecTBa. EcCTh OCHOBaHHE
CUUTATh, YTO COOCTBEHHBIE TOPCHOHHBIC MOJIA (PUKCHPYIOTCS M HA OOBIYHBIX
(pororpadusix O6aarogaps climHaMm BeulecTBa 3Mysbcuu. HeoObruHOe noBeneHne
dotorpaduii (poTOIIEHOK), BEPOSATHO, BIEPBbIE UCIIOIB30BAT B CBOMX padoTax
6omee 50 ner Hazam Ao6pame [109], a mo3guee I'. Meponumyc, K. Anrton, B.
KnyT, e JIa Bopp u np.

CyniecTBylOT BecbMa BECKHE, B TOM YHCIE M 3KCIEPUMEHTAJbHbIE,
OCHOBAaHMS CYMTaTh;, YTO TaK Ha3blBaeMas «IIaMsThb BOJBD) PpEATU3YETCS
Oylaroapsi TOJSPU3ALMM BOJBI IO KJIACCUYECKOMY CIUHY COOCTBEHHBIM
TOPCUOHHBIM  TOJEM  MOJIEKYJl pacTBopeHHoro BemiectBa [110] (B
JNEMCTBUTEIBLHOCTHU MPOLIECC BOSHUKHOBEHUS MTaMSATH BOJbI 00JI€e CII0KEH, YEM
3TO U3JIOXKEHO 371ech [176]).

TeopeTndecku Npu aHaau3e YaCTHOIO Cilydas CTPYKTYPUPOBaHHUS BOJIbI
ouononumepamu H. A BylbeHKOBBIM BBEACHO MOHATHE «IUCHUPALMOHHOIO
Moxynisi» Boabl [111], T. e. dpakTama BoAbl, KOTOPBIA MOBTOPSIET CTPYKTYPY
Oouononumepa. B TopcuoHHOM Moaenu «Mmonaynb bynbeHkoBa» 3TO He
abctpakTHas (pakTtajibHas Komusg OWONONMMeEpa, a BOAHBIA KjacTep,
OPOCTPAaHCTBEHHAs  CIMHOBasg  MOJSIpU3alUsl  KOTOPOTO  IOBTOpPSIET
IPOCTPAHCTBEHHYIO CIIMHOBYK CTPYKTYpy OJToro Ouomnonumepa. Takue
CIIMHOBBIE KJIACTepbl BOABI 00pa3yloTCs MpU JCHCTBUM Ha BOAY MOJEH

MOJICKYJI, COOCTBEHHOE TOPCHOHHOC IT0JIC KOTOPBIX HHTCHCHUBHCC TOPCHUOHHOI'O



MoJIsE MOJIEKYJ BOJbl. MIMeHHO mosTOMy TpyaHO HaOmoAaTh 3PGEeKT mamsTu
BOJBI JUISI MHOTUX HU3KOMOJIEKYJIIPHBIX COEAMHEHUH.

O¢ddexT mamATH CymecTByeT HE TOIbKO B Boje. Ero MoxHo HabmoaaTh
HE TOJBKO IpPU PACTBOPEHUM BEUIECTB B BOAE, HO M JHUCTAHIMOHHO, Kak,
HaIpuMep, IPU NEPE3ANKCH JIEKAPCTB 110 METOAUKE DO

Mogens monspu3anuMOHHBIX  cOCTOssHMM  @Dusnyeckoro Bakyyma
M03BOJIMJIa YCTAHOBUTH BECbMAa BaXKHOE 00CTOSATEIBCTBO. YK€ OTMEYANIOCh, YTO
TOPCHUOHHOE MoJe (UKCUpYETCs B ciaydasx, korna Pusnueckuii Bakyym
NEPEXOAUT B COCTOSTHUE CIIMHOBOM IOINEpevHO nojspusauuu. OIHaKO MOKHO
chopmynupoBarh 0oJiee OOIIMI MOAXO0/, ONUPAsCh HA KPUTEPUU CUHEPTETHKHU.
Bynem cuutath, 4YTO TOpPCHOHHOE moOJe€ (UKCUPYETCs BCerjga, Kornaa
®usnueckuii Bakyym HaXoquTcs B CHUHOBO HEPABHOBECHOM COCTOSIHUU.

B cBsa3u ¢ aTuM eue pa3 BepHeMcs K puc. 2. HeTpynHo BUETh, 4TO IpU
3apsaoBor nosspusaunu dusudeckoro Bakyyma 3apsiaoBoe paclIeruieHue
(GUTOHOB NMPUBOIUT U K CIIMHOBOMY IPOCTPAHCTBEHHOMY paciieruienuio. B
pe3yibTaTe CHUHBI OKAa3bIBAlOTCS HECKOMIIEHCUPOBAHHBIMU, 4YTO Oyjer
PABHOCHJIBHO TOSIBJICHUIO TOPCUOHHOM KOMIIOHEHTHI B 3JEKTPOMAarHUTHOM
noJsie. Eciiy rpaBUTallMOH  HbIE U TOPCUOHHBIE MOJISl MPOSIBISIIOTCA B «UYUCTOM
BUJE», TO DIIEKTPOMAarHUTHBIE TIOJ BCErJa COJEpPKAT TOPCHUOHHYIO
KOMITOHEHTY, UTO SIBJIIETCS BaXXHBIM (DyHIaMEHTaNbHBIM (hakToM. TOpCHOHHOE
nojne Oyaer HAOMIONAThCS KaK B OJCKTPOCTATHUECKOM TIOJe, TaK U B
AJIEKTPOMATrHUTHOM U3JIyYEHUU.

Henonumanue 3Toro o0CTOATENBCTBA YACTO MPUBOAUIO K TOMY, YTO
MHOTHE  SIBJICHMS, MOPOXKIAEMbIE 3JEKTPOMArHUTHBIMU  HCTOYHUKAMHU,
0€3yCHEIIHO MbITAIUCh O0BSICHUTH 3JEKTPOMATHUTHBIMU SIBIICHUAMU. B cBs3n
C 3TUM HE00X0UMO OTMETUTH padoThl B. I1.

Kaznaueewm [112], [13ens Kanbwxkens, XuneoYuuna [113,114] u ap. Tak,
B JKCIIepUMEeHTax Xujaeo Yuuja ObUIO YCTaHOBJIEHO, YTO pa3pabOTaHHOE UM
YCTPOMCTBO PEAarnpoBaAJIO HA BKIIKOUEHHE reHeparopa Ha yactore 13,0 [T npu

SKPAaHHPOBKE PETUCTPATOpPAa M IMPU METAIUIMYECKOW 3arilylike Ha BBIXOJIE



BOIHOBOZIa. OOBICHUTH, HAOIIOJaeMOE  SBIIGHHE MOXKHO, 3Has, 4YTO
AJIEKTPOMArHUTHBIA CUTHAJ B BOJHOBOJE BO30YXKIAET TOPCUOHHBIM CUTHAJN Ha
TOM K€ 4acTOTE, KOTOPBIN HE SKPAHUPYETCS.

YMecTHO OTMETUTh TaKXe, YTO Peaklus ONepaTopoB OMOJIOKAIMHM Ha
3JIEKTPOMArHuTHoe wusnydyenue [172, 173], Buaumo, CBsi3aHA C YKa3aHHBIM
CBOMCTBOM 3JIEKTPOMArHMTHOTO TOJISI HOPOKIATh TOPCUOHHYIO KOMIIOHEHTY.

bonbiioe  konmuuecTBO  MccienoBareieil, padoTalIMX C  JJeK-
Tpoctatuyeckumu cucteMamu (Knemnu, Haitnep u ap. [115,116]) ne cmornu
JaTh JOCTATOYHO YOEIUTETHLHOTO OOBICHEHHS HAOI01aeMbIX MU SIBIICHUHN W3-
a OTCYTCTBHUS TOHHMMAaHUS POJIMU CIHUHOBBIX SIBJEHUM U HX CBSI3U C
AJEKTPOMArHUTHBIMU SIBJICHUSMH.

C nposiBIIeHHEM pa3IMYHbIX CBOMCTB TOPCUOHHBIX MOJIeH Hayka XX Beka
CTaJKMUBaJdach JIOBOJbHO uYacto. IIpu »TOM OTCYyTCTBHE TIOHUMAHHUS Y
UCCIeIoBaTesIeil CIIMHOBOM MPUPOJBI HAOII0IaeMbIX TPOILIECCOB W SIBICHUUN
OPUBOAMIO K TOMY, 4YTO Ka)Iblil aBTOp JaBajJl CBOE Ha3BaHUE IMOJSAM U
U3IIyYEHUSIM, KOTOPbIE MOTJIM ObITh OTBETCTBEHHBI 32 HAOJIIOJAEMBbIE MPOLECCHI
U sBieHus (psii aBTOPOB padOTalld TOTAa, KOT/Ia CIUH €Ile HEe ObLI OTKPHIT).
Crozia, BepOsATHO, CIEAYET OTHECTHU: TiceBaomMarueTusm [17, 18]; «maryro cuny»
[62]; «mmycThie BOJIHBD» [163]; 3HaunTenbHY0 9acTh peHomenonorun H. Tecna;
«Hepruto u3nyueHus» [enpu Mypa, «raxuonneie nons» DelinOepra,
«cBobomnyr sHepruto» [[. A. Kemmm, [117] «3HEprur TpaBHUTAIIMOHHOTO
noss» A. Haitnepa, «duepruto npoctpanctsay P. Illad-dbpanke u . Xappuca
[115]; «emuHoe mnose» Maxapumu-XerenuHa [157]; «3HEpPrur0 myCTOTHI»
Peiixenbaxa; «okuBoii MmarHetmsm» @D. Meccmepa; «OMOKOCMUYECKYIO
suepruto» I'. Ueponumyca; X— cuny Umena; N—muznyuenne bionmano [118];
«nongepMoropubie cwiiby H. II. Mbimkuna [60, 61]; «JIydHnCTyI0 3HEPTUIO»
AbGpamca [155]; O—musnyyenune wiam opron Paiixa [159]; M—mone (Mop-
dorenernyeckoe mone) Iangperika wu Xaiika [158[; Z—uayun A. JL
UmKeBCKOT0; «paJndCcTe3ndeckoe u3mydeHne» u «hopmosoe» moie [119]; V—

nosst un YV— wanydenus [120]; X—arenr Mopu-ama [121]; «OumomnspHbie



noysi» B. Kporma [161]; «6uosnekrpomarautasie mons» I1. Jlmakypasa; JI—
nosie A. A. JleeBa; OCHOBHY}O KOMIIOHEHTY «MUTOI€HETHUYECKUX JIydei» A. A.
I'ypBuua [122]; rnaBHbI (AaKTOp B «3€PKATBHOM LUTOMATUYECKOM P heKTe»
B. II. Kaznaueem [112]. DTOT mepeyeHb MOXKHO CYLIECTBEHHO PACHIUPHUTb.
Jloragka O TPUCYTCTBUM KaKOW-TO 0Omend (U3NYECKO CyUIHOCTH B
pa3Hoo0Opa3Hol (HEHOMEHOJIOTHUH BBICKA3bIBAJaCh paHEe Pa3HbBIMU aBTOPAMH, B
YaCTHOCTH, B Haubosee noyHou popme AuTBopToM Illumoii B 1989 r.

MHoroo0pasue MnoaxogoB K IMOCTPOEHUID TEOPUU TOPCHUOHHBIX MOJIEH
(cm. 0030p A. II. Ebpemosa [167]) TOBOpUT O TOM, YTO TeOpUs DUHINTEIHHA-
Kaprana (TOUK) emnie He oOpena KOHTYPBI IOCTATOYHOTO COBEPIIICHCTBA.

BepositHo mepBbiM cephe3HbiM yeriexoM TOK ObuTO mosydeHne TOYHBIX
pelieHnid I HECTAUMOHAPHBIX KOCMOJIOTUYECKUX MOJENEH, U3 KOTOPBIX
BBITEKQJIO, YTO Yy4Ye€T CHOUH-TOPCHOHHBIX B3aUMOJACHCTBUN MNPUBOAUT K
yCTpaHeHuto cuHrylsipaoctu [99, 100].

bbuto naHo TeopeTrmyeckoe OOOCHOBAaHME YMOMMHABIIETOCS B Haudaje
HEOOBIYHOI'O0 XapakTepa B3aUMOJACHCTBUS IMOJSPU30BAHHBIX [0 CIMHAM
NpoTOHOB Nydka U muieHu [123]. Crneunanucram no Qpusnke 3JeMEHTapHBIX
YacTHI] U3BECTHO JJOCTATOYHO MHOTO 3KCIEPUMEHTOB, B KOTOPHIX HaO01aeTCs
HEOOBIYHOE TOBEJICHUE CITUHOBO OPUEHTUPOBAHHBIX YacThll. OOBIUHO B TAKUX
CUTyalusiX (PEHOMEHOJOTUYECKH BBOAMUTCS MOTEHIMAN, KOTOPBIA IMO3BOJISET
HOJIYYUTh PE3YJbTaThl, COIVIACYIOIIMECS C IKCIEPUMEHTOM. Takue 3Kcrnepu-
MEHTBI TPEOYIOT, KaKk U B CIy4ae TMOJISIPU30BAHHBIX IMPOTOHOB, OICHKU C
MO3UIIMI  CIOUH-TOPCHOHHBIX  B3aUMOJCHUCTBHHM  (B3aUMOJECUCTBUNA  TO
KJIJACCUYECKOMY CIHHY). TeopHsi TOPCHOHHBIX IIOJIEM IO3BOJWIA JaTh
oObsicHeHHE (aKTy TPUTSHDKEHUS W OTTAJKMBAHUS JIA3€pHBIX JIyded B
skcniepumentax A. K. Tama m B. Xanmepa [124—126], yero He ynaBanoch
caenartb C TOMOIIBK  TPAaAUUMOHHBIX  mOpenacraBieHud. JlocTraTouHO
3¢ (PEeKTUBHBIM OKa3alicsd MOJAXO0Jl K MHTEPIPETAlMU TaK HAa3bIBAEMOM «IISTOU
CWJIbl», KaK MpOSBIEHUS CHUH-TOPCUOHHBIX B3aumojaeucTBuid [127].

VYKkazaHHbIE SKCIEPUMEHTHI OB paccMOTpeHbl B [51] Kak M0Ka3aTelnbCTBO



pEaNbHOr0 IMpPOSIBJICHUS CIMHOBOIO JalbHOJIEWCTBHS B paMKaxX KOHLEHNLWU
TOPCUOHHBIX IOJICH.

B. ®.*IlanoBeim, FO. T. ChITOBBIM OBLIO MOKA3aHO, YTO HAOIIOJAEMYIO
aHU3O0TPOINHUI0 bepra M0oXHO 00BSCHUTH KOCMOJIOTUYECKUM BpailieHueM [164].

B oTHomeHuum psAga  IKCIEPUMEHTOB  MMOSBHUJIACH  BO3MOXKHOCTH
OTKa3aThCsi OT (PEHOMEHOJOTMYECKOTO0 OINUCAaHUS W NOJOUTH K HX
UMHTEpIIpETalMd HAa YpPOBHE Ipolecca. B 4YacTHOCTH, MOSBWIACH
OPUHIMIHAIBHAS ~ BO3MOXXHOCTh  C()OPMYyJIMpOBaTh  HOBBIM  MOAXOA K
UHTEPIPETALNN YK€ YIOMHMHABIIMXCS SKCIEPUMEHTOB, NPUBOISIIINX K
napagokcy DIIP [128]. IlycTs mpolecc aHaTHIALUHI NAPhI € € MPOMCXOAUT TI0
CXeMe, B KOTOPOW W3 TOYKHM, € PEATU3YETCS AHHUTWISALHS, BBUICTAIOT B
IPOTHBOIIOJIOKHOM HampaBiieHun ABa f—kBanta. OOnagasi COMHOM 3TH
KBaHTBbl CO3[Ja€T B HEKOTOPOW O—OKpPECTHOCTH CHUHOBYIO MOJISPU3ALMIO
®usznueckoro Bakyyma. B mponecce 1BMKEHHUSI KBAHTOB OHU OCTABJISAIOT BJIOJIb
CBOCH TpPAGKTOPUU CIHUHOBO TMOJIAPU30BAHHBIA IIHYp. ODTOT WIHYp Oyner
OpPEICTaBIATh COOOW WICANbHBIA TOPCHOHHBIM KaHal CBSI3U CIMHOBBIN
BOJIHOBOJ MEXJly pa3JIeTAlOIIMMUCS KBaHTaMu. Torga HW3MEHEHUE yria
NOJIAPU3ALMK Y OJHOTO M3 KBAaHTOB CO3/Ja€T TOPCHOHHOE BO3MYILEHHUE,
KOTOpO€ II0 TOPCUOHHOMY KaHaly, - CIHMHOBO IIOJIIPU30BAHHOMY
OuznueckoMy Bakyymy (S—=kanany), Oyaer mnepeaaBaTh BO3ACHCTBUE OT
OJIHOTO KBaHTa K JpyroMmy [129]. Dto Bo3ueiicTBue OyleT peaibHO, €CIu
IPABUIBHO MPEAINOJIOKEHUE O CKOPOCTH paclpOCTPAHEHHS TOPCHOHHBIX
curHasioB. Takum o0pa3om, NOSIBUIACH BO3MOKHOCTh PaCCMOTPETh KBAHTOBYIO
HEJIOKAJIbHOCTh KaK IMPOSIBICHUE «CKPBITHIX MapamMeTpoB» [22], posib KOTOPBIX
BBIIIOJIHSIET TOPCUOHHOE TOJIE.

Kak u nonobaer mo00il cepbe3HOil TEOPUU, TEOPUST TOPCUOHHBIX MOJIEH
IPOJAEMOHCTPUPOBAJIa JIOCTATOYHO OOJIBLIYIO IpeJCcKa3aTeib-Hylo cuily. Bee
MOJIyYEHHbIE K MOMEHTY BBIXOJA HACTOAILIETO HU3JAHUS IKCIIEPUMEHTAIbHBIE
pe3ynbTaTel  OBUIM  CHayala  TEOPETHUECKH  MpenackasaHbl.  YacTb

AKCIIEPUMEHTOB, B OCHOBHOM (PYH/IaMEHTAJbHBIX, IJIAHUPYETCS PEaTU30BaTh.



OOBIYHBIM  BO3paXEHHEM TPOTUB PACCMOTPEHHUS JIOOBIX JKCIIe-
PUMEHTAIBHBIX PE3yJIbTATOB, KOTOPHIE MOIJIM Obl CBUJIETEIILCTBOBATH B MOJIB3Y
MPOSIBJICHUS TOPCHOHHBIX TOJIEM W CIHHH-TOPCUOHHBIX B3aWUMOJCHCTBUU,
SBIIIETCS YTBEPXKJEHUE, UTO TOPCUOHHBIE d(PPEKTHI HE MOTYT HAaOIIOJAThCS, T.
K. KOHCTaHTa CIHMH-TOPCUOHHBIX B3aUMOJCUCTBUM HMEET NOPSIAOK J10-¥—
10,

Ho B 3TOM yTBEpkKIAEHNHU CYIIECTBYET XOPOIIO U3BECTHAS CIIEHUAINCTAM
HEKOPPEKTHOCTh. Y Ka3aHHAs YPE3BbIYANHO MaJIasi KOHCTAHTA aBTOMATUYECKU
BO3HMKAaeT TOJbKO B  Teopun OuHmrTeiiHa—Kap-trana (TOK) 6e3
pacnpoCTpaHEHUs] KPY4YEHHUs, KOrja [ TOJIEM TITOTEHUS U KPy4deHUs
VCIIOJIB3YETCS €IMHBIN JarpaHKUaH C €IMHOM KOHCTAHTOM CBSI3U, KOTOpAst JUISl.
CIIMH-TOPCUOHHBIX B3aUMOJEHCTBUI OKa3bIBAETCS NPOMOPLUUOHAIBHONW HE
ToJIbKO G, HO U h, 4TO U onpenenseT MaJIOCh KOHCTAHTHI.

Onnako mpu mepexofe K TEOPUsIM C PacIpOCTPAHEHUEM KpPYyUeHUsS B
JarpaHkuaH MoMuMoO G BXOJHMT MHOXKECTBO TOPCHOHHBIX KOHCTAaHT CBS3U U
CChUIKA TMpH 3TOM Ha KOHCTaHTy u3 TOK 0e3 u3iayuyeHHs SBISETCS aKTOM
npou3Bojia. B pamMkax Teopuu KpydyeHHUsl C PacCIpOCTPAHEHUEM TEOPETUUYECKHUE
KOHCTAHTbl CIHH-TOPCUOHHBIX B3aWMOJECUCTBUN OTJIMYAIOTCS y Pa3HbIX
aBTOPOB Ha JECITKM TOPANKOB. Takum 00pa3om, cieayeT NpHu3HaTh, 4TO B
TOPCUOHHBIX TEOPUAX C UCTOYHMKAMHM C HM3JIYYEHHUEM BOMNPOC O KOHCTAHTE
CIIUH-TOPCUOHHBIX B3aUMOJICUCTBUIA OCTAa€TCsI OTKPBITHIM, a OOCYXJICHUE
TOpCUOHHBIX 3(hPexToB (d9PPeKToB KpydeHHs) HE TOJBKO HE JHUIICHO
OCHOBAHMI1, HO SIBJISIETCS BECbMa aKTyalbHOU npobiemoii. bonee Toro, MEHHO
SKCIIEPUMEHT MOJKET MO3BOJIUTh IOJIYYUTh PEAJHbHOE 3HAUYCHUE KOHCTAHTHI
CIIMH-TOPCUOHHBIX B3aUMOJICHCTBUM.

HexoTopbie sKCriepuMEHTBHI, YKa3aHHbIE B Hayajie HACTOsAIIEH padoThI,
MOTYT OBITH PACCMOTPEHBI KaK SKCIIEPUMEHTHI, TIOJITBEPKAAB IOIIUE PEeaIbHOE
IPOSIBJIEHWE TOPCUOHHBIX MOJEH W CIHH-TOPCUOHHBIX B3auMmozencteuil. K
3THUM 3KCIIEPUMEHTaM CJIEIYyET OTHECTHU: Pa3JINuhe B PACCEIHUN HEUTPOHOB Ha

opTO- U mapaBojopoje [1], aHoMabHAS BEIWYKMHA TPELECCUHU HEUTPOHOB TP



IPOXOXKJEHUU Yepe3 CHUHOBO TOJSPU30BAHHYIO MHUIIEHb [3], HEOOBIYHOE
U3MEHEHHE MHTEHCUBHOCTH MHTepdEepeHIUMu BOAOpoja B coctosHuu 2S1/2 u
2P1//2, [12—14], cHOC MONSIPU30BaHHOMN MO KPYTy JIEKTPOMArHUTHON BOJIHBI
U3 IUIOCKOCTH TMaJICHUSI B 3aBUCHUMOCTH OT 3HaKa CHH-pajibHOCTH [23],
U3MEHEHHE Beca THMpPOCKONAa TPU HECTALMOHAPHOM  (HEPaBHOBECHOM)
cocrosiHuu [26—291, actpodusnueckne 3(h(PEeKThI, CBA3AHHBIE CO «CKPBITON
Maccon», psia SBJICHHN B JWHAMHKE COJHEYHOM CHUCTEMBI, B TOM YHCIE, B
COJIHEYHO-3€MHBIX CBs3sIX M T. JA. OpHako B OTHOLIEHWHM 3THX
OKCIIEPUMEHTANILHBIX PE3yJbTATOB W MPUPOJHBIX SBICHUH HEOOXOIUMO
IPOBECTH TEOPETHUECKUE HMCCIEOBAaHUS, KaK 3TO ObUIO CHEJIaHO, HampHuMep,
U1 okcnepuMeHToB Tama m Xanmepa ¢ B3aMMOJEWCTBHEM Ja3€pHBIX JIydeu
cuauana Haiikom u Ilpagxanom [124], a 3atem }O. H. O6yxoBeiM, II. M.
[Iponunbsm 1 U. B. Skymmnsiv [125, 126].

AHali3, TOPOBEACHHBIN BBIIIE, IO3BOJIMII HapsAly C YHIOMSHYTBIMH
YaCTHBIMU CJIEICTBUSIMH, CJCIIAHHBIMM I10 XOJAY HW3JI0KEHUS, CIENaThb Pl
NPUHIUIHAIBHBIX BHIBOJIOB.

Bo-nepBbIX, MOSBUIOCH OCHOBAHUE BBICKA3aTh MPEAIIOIOKEHHE, KAK yKeE
OTMEUaJIOCh, UTO pa3HOPOAHAs (PEHOMEHOJIOTHS, CBA3aHHAs CO IIUHUPYIOUIUMU
00BbEKTaMH, PpAacCMOTpPEHHass B. Hayaje HacTOAlEeH paboThl, BO3MOXHO
onpenensiercss crneuupruueckuMu JaibHOICUCTBYIOIUMH B3aUMOJIEHCTBUSIMU
CIIMHOBOM MPUPOJBI, B KOTOPBIX POJIb MaTe€pUaIbHOW CpeAbl—IIEpPEHOCUHKA
B3aUMOJICMCTBUM BbINONHAECT Pusnuecknii BakyyM co CIMHOBOW MONEPEYHOU
HOJISIpU3aLAEH.

Bo-BTOpbIX, OBUIO BBICKA3aHO NPEIAINOJIOKEHUE, YTO IOCTPOEHHAs
Mozenb duznyeckoro BakyymMa cO CHOMHOBOM MONEPEYHOM MOJISIPU3ALIUEN,
UHTEPIPETUPOBAHHAS KAk S—II0je, MOXET OBbITh OTOXIECTBIEHA C
TOPCUOHHBIMH TNOJISIMU. CBHIETENBCTBOM B IMOJb3y 3TOr0 ObLI, B YAaCTHOCTH,
TOT (yHAAMEHTAIbHBIA (PaKT, YTO CIUHOBAs TONEpeYHas MOoIspHU3anus
®usnueckoro Bakyyma mnopoxzaanach CIMHOM; B TO K€ BpEMs, KaK YyxKe

OTMCYAJIOCh, MHOI'MC HCCICAOBATCIM CUHHUTAIHM, YTO IIPHUpPOda TOPCHOHHBIX



IIOJIEN TAKXKE CBSI3aHA C KJACCUYECKUM CITMHOM.

B-Tperbux, BaXXHBIM CIEACTBUEM ITOCTPOCHHBIX MOJEIIEH SBUIOCH
NOHUMaHUE NPHUHIMUIIOB CO3/JaHHUSI TOPCHOHHBIX T'€HEPATOPOB (TOPCHOHHBIX
MCTOYHUKOB)» MOXKHO yKa3aTh Ha YeThIpe Kacca TAKUX '€HEPaTOPOB.

I. Tak ke Kak B DJIEKTPUYECTBE IEPBUYHBIMM HCTOYHUKAMU IIOJIS
ABJISIIOTCS  3apsiibl  DJIEMEHTAPHBIX YacTUL, TOYHO TaK K€ IEPBUYHBIMU
UCTOYHUKAMHU TOPCUOHHOT'O MOJsS (11 KOPPEKTHOCTH MOXKHO J00aBUTh,—KaK
IPABUJIO) SIBJISIIOTCSI CIIMHBI 3J€MEHTapHbIX YacTull. OroBopka «Kaxk MpaBUIIO»
CBA3aHA C TEM, YTO IEPBUYHBIM MCTOYHMKOM TOPCHUOHHOI'O IIOJIA HApALy C
AJIEMEHTAPHBIMU YaCTHULIAMU SBIISIIOTCS, Hanmpumep, Y—kBaHThel. HyxHO eme
pa3 HAlOMHHUTB BO3MOXHOCTb CYIIECTBOBAaHMS TOPCHOHHOTO IIOJS WU B
OTCYTCTBHUM CIIMHUPYIOLIUX OOBEKTOB.

Tak ke Kak B DJEKTPUYECTBE YACTO NPUXOIUTCS HMETh JEJI0 C
KOJUICKTUBHBIMU  JJIEKTPUYECKMMHU  TIOJIAMHM, IOPOXKAAEMBIMU  CUCTEMAaM
JIEKTPUYECKUX 3apsiioB (A1pa, aTOMBbI, 3apsDKEHHBbIE Tejla U T. 1.), TaK U B
KPY4YEHUN NPUXOIUTCA UMETh JIE€J0 C KOJUIEKTMBHBIM TOPCHOHHBIM IIOJIEM OT
CIIMHOBOI'O YHOPSAOYEHHbIX cucTteM. Hampumep, sro0ast sjiepHas CIMHOBas
MUILIEHb SIBIIAETCSI WCTOYHUKOM TOPCHOHHOro mons. IIpocTpaHcTBeHHas
CTPYKTypa TOPCUOHHOTO I10JIS TUX UCTOYHHUKOB IIPEJICTABJIEHA HA pUC. 7.

Takoe xe TOpcHOHHOE Toje OyJIeT MMeTh Tejo, obiagaroiiee Jiro0oi
CIIMHOBOW  yHOPAJXOYEHHOCTBIO—SIEPHON, AaTOMHOM, MoneKkyiaspHou. Ilpm
HaMarHW4WBaHUU deppomarHeTrka IIPOUCXOJIUAT YIIOPSAOYEHHE
IPOCTPAHCTBEHHONW  OPUEHTAllMM  MOJIEKYJSIDHBIX ~ TOKOB,  CO3JAIOLINX
IIEPBUYHBIE MATHUTHBIE TOJIA. DTO YHNOPSAOYEHHE NPUBOAUT K IOSBICHUIO
KOJUIEKTUBHOTO MAarHuTHOro noiisi. OJIHAaKko ynopsIO4eHHE OpUEHTaluu
MAarHUTHBIX MOMEHTOB aBTOMATHMYECKH YINOPSAJOYMBAECT M KJIACCUYECKUE
CIIMHBI, IIOPOXKAAEMBIE IBUKECHUEM JJIEKTPOHOB B KOJBLEBBIX MOJIEKYJISIPHBIX
TOKax. B pe3yinbrare BO3HMKAaeT KOJUIEKTUBHOE TOPCHOHHOE moje. Takum
oOpa3oM, J1t000H IMOCTOSTHHBIM MarHUT MMOMHUMO MAarHUTHOTO MOJs 0o0Jazaer

TOPCUOHHBIM 10JIEM (pHC. 8).
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He npuberas k MOHATHUIO TOPCUOHHOTO TIOJISI, HO, UCXO/s U3 TOHUMAHUS
HEOOBIYHOCTU 00BEKTOB co cnuHOoM, A. Ilepec ykazan Ha creuupuuHOCTh
NOCTOSIHHBIX MarHUTOB, KaK MOJSPU30BaHHBIX MaKpOCKomuueckux tei [175].

[Tocnennue oOCTOSTENHCTBO JAET BO3MOXXHOCTH OOBSCHUTH SIBIICHUE,
U3BECTHOE KaK «OMarHMYMBAaHHE BOJbDY, KOTOPOE 3aKJIIOYAETCS B MU3MEHEHUU
OMOJIOTUYECKON AaKTUBHOCTH BOJIbI, B TOM YHCII€ W JTUCTWIUIATA, TOCIE
BO3JECTBUA HAa Hee MarHUTOM. C TpaJWLIMOHHOW TOYKHU 3pEHHS JAEHCTBOBATh
MarHuTOM Ha JUCTWILIAT, SBISIONIMNCA AMAMarHETUKOM, HE MMEET CMBbICTA.
Opnako »ddext nHabmomaeTcs YCTOWYMBO U MOXKET OBITh MPUOOPHO
3aperucTpupoBaH. Eciy mpu 3TOM y4yecTh HalMuMe y MarHuTa TOPCUOHHOIO
1oJisl, KOTOPOE YIOPSAOYMBAET CIMHOBYIO CTPYKTYPY BOJBI, TO XapakTep
SBJICHUSI CTAHOBUTCS MOHATHBIM. I3MeHEeHne CBOMCTB BOJBI MPU JEHCTBUU Ha
HEe MarHuTa MPOMUCXOAMT 3a CYET JIEUCTBHUS HE MArHUTHOTO, & TOPCHOHHOIO
HOJIS.

VYKka3zaHHOE€ CBOMCTBO MAarHUTHOTO MOJIS MOPOXAAaTh TOPCHOHHOE IIOJIE,
1O BCEH BEPOSITHOCTH, SBISETCS OAHMM U3 BAXHEUIIUX (PAKTOPOB peaKIHUU
OTiepaTopoB OHOJIOKAIIMM peardupoBaTh Ha MarHuTHoe mose [168—171].
Omneparop OuoNOKaIMU, BUAUMO, B OOJIBIIEH Mepe pearupyer Ha TOPCUOHHYIO
KOMIIOHEHTY MarHUTHOI'O I0JIs, @ HE COOCTBEHHO MarHUTHOE MOJIE.

2. PaHee yxe OTMEYalOCh, YTO JJIEKTPOMArHUTHOE IOJE IMOPOXKIAET
TopcuonHoe noje. OTcroaa cpasy CleayeT, YTO MOAABISAIONIAs YacTh MPUOOPOB
ANEKTPO- U PAAUOTEXHUKU, PAJAUODIEKTPOHUKU SIBIAETCS HCTOYHHKOM
TOPCUOHHBIX H3JIy4YEHHU M MOTrYT OBITb MCHOJb30BAHBl KaK TOPCUOHHbBIE
rerepaTopsl. EctecTBeHHO, uT0 0c00eHHO 3(hPeKTUBHBIMU OYyIIyT YCTpPOICTBA,
CO3JAIOIIME  BBICOKOBOJBTHBIE  MOTEHUMAIbl, KOTOpPbIE MPHUBOAAT K
BO3HUKHOBEHHUIO MHTEHCUBHBIX CTAaTUYECKUX TIOJIEH. Bricokon
3 PEKTUBHOCTHIO 00JATAI0T PATUOTEXHUYCCKUE YCTPOMCTBA, TIE HMEIOTCS
OpraHU30BaHHbBIEC KOJIBIIEBBIE WJIM CIIMPAIIbHBIE 3JIEKTPOMATHUTHBIE MPOLIECCHI,
HayuHas OT KaTymku ¢ TokoM 110 JIBB u maruerponon. CymiecTByeT 00JIbII0e

pazHooOpasue  paguOTEeXHUYECKHMX U PaAJUOdJIEKTPOHHBIX  MPUOOPOB,



OPUTOJIHBIX JJI1 HCIOJb30BAaHUS B KayeCTBE TIE€HEPATOPOB TOPCHOHHBIX
uznydyeHuil. OnHako Tpedyercs sSCHOE IMOHUMAHUE TOTO, YTO T€HEPUPYIOT
TaKH€ UICTOYHUKH: CTATUYECKOE WJIM BOJHOBOE TOPCUOHHOE M3IyUEHUE; KaKOBa
IIPOCTPAHCTBEHHAs] CTPYKTypa O3THUX IIOJIEHM WIM HU3JIy4YEHUH; KaKOB CIEKTP
TOPCUOHHBIX YaCTOT (BOJHOBBIX U MPOCTPAHCTBEHHBIX) U T. 1. B psae ciayyaes
yI0OHBIM UCTOYHUKOM TOPCHOHHBIX U3IYYEHUH MOTYT OBITh TpaHC(HOPMATOPHI
Tecna (BO3MOXHO 3/1€Ch KPOETCs pasrajka ciioB Tecibl, «...0lnbarTcs Te, KTO
JYMAET, YTO B MOEH CUCTEME MEPEAAETCS IEKTPOIHEPTUS» ).

B nenmaBueM mnpouuioM.psigom aBropoB B CCCP u B npyrux crpaHax
pa3paboTaH psJ TOPCHUOHHBIX T'€HEPATOpPOB, XOTS pa3Hble pa3padbOTUMKU
Ha3bIBaJld CBOM TE€HEPATOpbl IMO-IPYyroMy, B KOTOPBIX HCIOJIb30BAIUCH
ANEKTPO- U PATUOTEXHUYECKHUE BJIEMEHTHl. OTMETHUM HEKOTOpPbIE U3 HUX:
reHepatopsl A. A. bepuaze—CTaxoBCKOro, HCIOJIb30BaBIIETO OOBHEMHbBIC
PE30HATOPbl M Pa3IMYHbIE KPUCTaJLUIbl; reHepaTopbl A. T. H. I'. A. Cepreesa,
UCIIOJIb30BABIIETO IJIOCKUE U OOBEMHBIE KOHACHCATOPHI CO CIENHUAIbHBIMU
HanonHutensiMu; redeparopel H. E. ®@enopenko; renepatopst A. A Jleesa,
reneparopel b. [I. ITponuna, reneparopsl C. H. TapaxTus ¢ ucnoiab30BaHUEM
yCTpoHCTB THHa kKaTtymek [enbmroinsua, renepatopsl B. H. JXBupOiuca,
reHeparopsl B. B. BoObips. Uucino oredecTBEHHBIX pa3paOOTYUKOB MOXKHO
OBLIO OBl CYIIECTBEHHO PACHIUPUTD.

3. I'eHeparopsbl, CO31aHHBIE HA OCHOBE CHEHHAIBLHO OPraHU30BAHHOTO
CIIMHOBOTO  aHCaMOJIsI WM  CHEIUAIbHO OPTaHM30BAHHOTO  BpAICHUS
MarepuagbHOM cpeabl (1oJs Wik  Tena). BeposTHO TakuMu MEPBBIMU
TOPCUOHHBIMH HUCTOYHHKamMu Obutn TeHeparopsl K. H. Ilepebeiinoca c
BpallalOIIMMHUCA MaccaMM W 3allaTeHTOBaHHbIE TreHeparopel B. M.
IOpoBuIIKOrO, KOTOPBIM HCIOJIB30Ball B CBOEM YCTPOMCTBE BpaILAIOIIEECs
marHutHoe mnone (B. M. IOpoBuukuii mnepBbIM BBICKAa3adl MBICIL O
HEOOXOMMOCTH  HUCIOJIb30BAaHUSI ~ CIIMHOPHOTO  JANbHOJNCHCTBUS IS
oObsicHeHus psiia ¢usmyeckux sBieHuil). B Hacrosimee Bpems B Poccum

pa3paboTaHO ®  TMPOM3BOAMUTCS  OOJIBIIOE PA3HOOOpa3Me TOPCHOHHBIX



reHepaTtopoB. Takue TreHepaTopbl JOMYCKAlT IUIABHYIO IEPECTPOUKY
TOPCUOHHBIX YaCTOT, BBEJCHUE PA3JIMYHBIX BUJIOB MOAYJIALMMI, BO3MOXKHOCTD
TE€HEpalyy IPAaBBIX W JIEBBIX TOPCUOHHBIX IIOJEH, OCYIIECTBIISIOT IUIABHYIO
PEryJIUpPOBKY BBIXOJHON MOIIHOCTH U T. [I.

B pasHbIX reHeparopax HCHOJB3YIOTCS pa3Hble pabouue Cpenbl, Kak
OOBEKT BpallleHUs: IOTOKHU AJIEKTPOHOB, T1a3Ma, 0€3MaccoBbIC TOJIS U T. 1.

4. Oco0Oblii Ki1acc TOPCHOHHBIX I'€HEPATOPOB COCTABISAIOT YCTPOMNCTBA,
UCTIOJIB3YIOIINE Pa3IMuHbIe TeOMEeTpUudYecKue u Tomnonoruueckue ¢popmel. C ux
HOMOIIIbIO JIOCTUTAIOTCS T€ ke APQPEKThl, UYTO U C HCIOJIB30BAHUEM JIPYTUX
VCTOYHUKOB TOPCUOHHBIX H3IydeHH. OIHAKO B paMKax CYIIECTBYIOIINUX
TOPCUOHHBIX TEOPHI MOKAa HE yJaeTcsl OOBSICHUTh MX paboTy (B HacTosmiee
BpeMsI BEAYTCS TEOpETHYECKHe padoThl B ATOM HarpaBieHuu). OpHako Ha
(eHOMEHOJIOTUYECKOM YPOBHE MOXHO BBICKA3aTh PsiJl NPEANOIOKEHUH.

Kak yxe ormewanocs panee, ¢urtonsl B ®Puszmueckom Bakyywme,
BEPOSTHO, B3aUMOJICHCTBYIOT MEXJy COOOH, a HX CIMHOBBIE CBOWCTBA HU
aKCHMalbHAasi CHMMETPHsSI TPUBOJUT K TOMYy, 4YTO (UTOHHAsA CTPYKTypa
®dusnueckoro Bakyyma o00pa3yerT 53BKIMJ0BO IMPOCTPAHCTBO, B KOTOPOM
(GuTOHBI MMEIOT JIMHEHHOE paccioeHue. BHeceHne B Takoe HPOCTPAHCTBO
HEJIMHEHHOTO TE€OMETPUYECKOT0 MM TOMOJOTMYECKOr0 OOBEKTa JIOJIKHO
IPUBHECTH B OJTYy JMHEHHYK Cpely BO3MYLICHHME TIE€OMETPUYECKOW WU
TONOJIOTUYECKON Npupoabsl. HepaBHOBeCHOCTh (BO3MylleHHE) B PU3HUYECKOM
Bakyyme npuBOAMT K TOMY, YTO B HEKOTOPOHW OKPECTHOCTH YKAa3aHHOTO
00BbEKTa BO3HUKAET MEpepacrpesieieHue OpUEHTAaluu CHUHOB. B pesynbraTe
3Ta 00JacTb MO OTHOUICHUIO K BHEIIHEMY MPOCTPAHCTBY MPOJOJIKAET
OCTaBaTbCsi CaMOCKOMIIEHCUPOBAHHOM (B  JaJbHEHIIMX HCCIIEJOBaHMSIX
IPEACTOUT BBISICHUTH, B CHJy KaKUX INPUYMH TONOJIOTMYECKOE BO3MYILECHHUE
®usnueckoro BakyymMa npuBOAMT K INEpEpacCHpeleICHUI0 TOPCUOHHBIX, a HE
AJIEKTPOMAarHUTHBIX WM  TpPaBUTALMOHHBIX  MOTeHUManoB). CHMHOBBIE
HOJISIPU3ALMOHHBIE COCTOSIHHSI TOMIOJIOTMYECKON PUPOIBI MPOSIBISIIOT CeOsI Kak

TopcuoHHBIE TIoJA. [loaToMy 1erecoobpa3Ho paccMaTpuBaTh Tejla Pa3ITuYHON



GbOopMBI KaK MCTOYHHUKH CTATUYECKOTO TOpcHOHHOTO moisa. [Ipu stom Hamo
OTMETUTh, YTO ATH TOPCHUOHHBIE TOJISI JCHCTBUTEIHHO MOPONKIAIOTCS JIUIIh
¢dopmoii. Takue CUHOBBIC MOJSAPU3AUOHHBIE COCTOSIHHS (CTAaTHYECKHE TOP-
CHUOHHBIE TOJIs1) MOPOXKAAIOTCS KaK MOHOJMTHBIM KOHYCOM, HE 3aBUCHUMO OT
TOT0 U3 KaKoro MaTepuasia OH CIENaH, TAK U MOJbIM KOHYCOM CO CKOJb YTOAHO
TOHKHUMU CTEHKaMHU.

[Ipumeps! KOHGUTYpALUU TOPCUOHHBIX TOJIEH B OKPECTHOCTH KOHYCOB U
UWJIAHAPOB NPUBEACHBI COOTBETCTBEHHO Ha puc. 9 m puc. 10. Herpynno
BUJIETb, YTO TOMOJOTMYECKOE BO3MYUIEHHWE NPUBOAUT K BO3HUKHOBEHHUIO
IPOCTPAHCTBEHHO COATAHCHUPOBAHHBIX MO 3HAKY Sg U Sp TOPCHUOHHBIX MOJIEH.
3HaK TOJIT MOXET ObITh YCTAaHOBIJICH IO BO3JECHCTBHIO (UTYp HA Pa3TUIHBIC
00bekThl: HampuMmep, B [130] moka3aHO BO3JECHCTBHE TOPCHOHHOTO IO
KOHYyCa Ha KPUCTAJUTU3ALUI0 MULEISIPHBIX CTPYKTYP.

OKCNEpUMEHTAIBHO OBLIO YCTAHOBIIEHO, YTO MAaKCHUMYMBI JIEBOTO
TOPCUOHHOTO TIOJII BHYTPHM KOHyCa HaXOIUTCS HA €ro BBICOTE B TOYKaXx,
KOTOpPBIEC JEISAT BBICOTY Ha TPU paBHBIC YacTU (TOUKU «B» U «C» HA pucC. 9).
Take SKCHEPUMEHTATbHO OBbUIO YCTAaHOBJIIEHO, YTO TOPIBI «KOPOTKOIO»
Hunmunapa (D>H/2) cozparor 30HBI MOJSIpU3ALUMU C TPABbIM TOPCHOHHBIM
noJieM, a «kopoTkoro» (D<H/2)—c neBbIM TOPCHOHHBIM TIOJIEM.

B orcyrctBuM mnoHumanus  usnMdeckol  mpupoabsl  3PGEeKToB,
BO3HUKAIOIINX B OKPECTHOCTH Tea pa3Hoil (opMbl (3(h(HEeKTOB, KOTOpHIE HE
yIaBaJIOCh OOBSICHUTH HA OCHOBE M3BECTHBIX (DU3UYECKUX MPEICTABICHUH ), 3TH
a¢hdexThl  Ha3pBaIM  «(POPMOBBIM  TIOJIEM»,  «U3JIydeHUEM  (Qopm»,
«paguo3cTe3ndeckuM u3imydeHuem». llo 3Toli mpobieme nmeercs: oOmMpHas
pasHopoaHasi Jmreparypa (cMm., Hampumep, [119,131,132]), Taxxke Oosblioe
KOJIMYECTBO MATEHTOB (CM., Hanpumep, [133, 134]).

BeposaTHO, mepBbIMM TOPCHOHHBIMH TE€HEPATOPAMHU, HCHOJIb3YIOIIUMHU
addextr dopm, ObUIM THUpPAMUIIBI KaK KyJIbTOBbIE COOpYyKeHus B Erunte u
JIPYTUX CTpaHax, a TaKXke WMWIM U Kynosia XxpamoB. llepBeiMu mpubopamu,

UCTOYHHMKAMH H3Jy4yeHUH Ha ocHOBe »ddexra GopM, ecnu He oOpamarbcs K



Puc.9. ﬂuaepamma HanpaeleHHoCcmu cmamuieécCKo2o mopCuOHHO020 noJiA,
€c030a68aemozo KOH)YCOM.
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JIpeBHOCTH, ObLTH reHepaTopsl A. A. bepunaze—CraxoBckoro.

ChopmynupoBaHHBIA MOJIXOA MO3BOJWI Ha (DU3UYECKOM YpPOBHE
MOJIOWTH K OOBSCHEHHUIO psANa SBICHWN, B YAaCTHOCTH, TMOHATH d(DPexT
MOJIOCTHBIX U COTOBBIX CTPYKTYp, oOHapyxkeHHbIN C. B. 'pe6ennuxoBbiM [135,
136].

5. EcrecTtBeHHO, 4TO OOMIMPHBIM KJIACCOM TOPCHOHHBIX TE€HEPATOPOB
SIBJIAIOTCSl YCTPOIMCTBA, CO3aHHBIC MTyTEM KOMOMHAIIMU TTPUHIUIIOB, JIEKAIINX
B OCHOBE MPEIbIAYLIMX YEThIpEX KJaccoB reHeparopoB. ComuieMcs JUIlb Ha
JIBa YAaCTHBIX MPUMEpPA B KaUe€CTBE HArIsAHOM WiuTtocTpauuu. FOpoBuikum B.
M., a nmo3xe bobsipem B. B. Obutn mpensiokeHbl TOPCUOHHBIE T€HEPATOPHI C
UCII0JIb30BaHUEM MEXaHUYECKU BPAIA€MbIX MATHUTOB.

B marente [137] omnmcaHo YCTpOWCTBO, Cyasl 10 KOHCTPYKIUH,
SIBJISIONIEECS]  TOPCUOHHBIM ~ T'E€HEpPaTOpPOM, B  KOTOPOM  BO3OyXIEHUE
TOPCUOHHOTO TOJSl JOCTUTAaeTcs Onarojapsi KOMOWHAIMM TOTOJOTUYECKOTO
s dexra (kmacc 4 TOPCMOHHBIX TEHEPATOPOB) U ANEKTPUUECKOU MOJSPU3ALUU
(kmacc 2 TopcuoHHBIX reneparopoB). CoriacHo 3Tomy nareHry (puc. 11), B
HIECTHAILATUYTOJBHYIO0 TMpsiMytlo mpusMmy (1), YacTb CTOpPOH KOTOpOH
BBITIOJITHEHA Kak JieHTa MeOuyca, BBeJeHbl JBe Mapbl (2) OPTOrOHAJILHO
PaCIOJIOKEHHBIX 3JIEKTPOoJIOB ¢ HampsbkenueM 1o 300 kB. Ha dactu cropon
MOTYT OBITh pa3MelleHbl Konyca uin oBouabl (3). [locTosHHOE 2MIeKTprUYecKoe
HaIpPsDKEHUE MOPOXKAAeT NEPBUYHOE TOPCUOHHOE IOJIE, KOTOPOE BO30YXKIaeT
WHTEHCHBHOE TOPCHOHHOE MoJjie 3a cueT dPpdekra dhopm. CorracHO yTBEpKIe-
HUIO aBTOPOB MaTeHTa mpu paboTe Takoro reHeparopa B paauyce 10 m
Habmoganuch paszHooOpasubsie dddexTsl. Tak, Hampumep, yBEINYHBAIACH
CBBIIIIE JIBYX pa3 pacTBOPUMOCTb COJICH, yAaBajOCh MPOBOAUTH XHUMHYECKUE
peakiuyu NpW YaCTUYHO WM TIOJIHOCThIO YJIaJIGHHOM KaTajlu3aTope,
ymenbinanach 10 10% rpasutanus. Kak 370 1 10JKHO OBITH IPU TOPCHOHHOM
BO3JICHCTBUM, CO3JaBa€MOE CTAaTHMYECKOE TI0JIe TMPUBOAUT K CIIMHOBOM
noymsipuzanun  Ousznueckoro  Bakyyma, KkoTtopas  yaepKMBaeTcs — Kak

METacTaOUIBHOE COCTOAHHUEC, YTO OTMCYAJIOCHh BBbIIIC. DTO MO3BOJIMIO IIpu



UCIIOJIb30BAaHUU JTAaHHOTO TOPCHOHHOTO TeHepaTopa HaOI0IaTh MHOTHE
3 PeKThl 10 YeThIpEX AHEH MOCIIE €r0 BHIKIIOUCHUS.

B narenrax B. Kponmna [160] onucan reneparop, B KOTOpoM pabouee
BELIECTBO TIOMEILAJIOCh MEXJy TojitocaMu MarHutoB. [lepneHaukymnspo
CWJIOBBIM JIMHUSIM MarHuTa BBOJWJIOCH JJICKTPOMAarHUTHOE W3JIydYeHUE Ha
pa3HbIXx yactorax (mo matepuanam B. Kpomma B guanaszone ot I'm go I'Ti)*
JUIsl BO3JCHCTBUS Ha pabouue BelecTBO. B Takoil KOMOMHAIIMM MarHUTHOTO
MOJIT M DJIEKTPOMATrHUTHOTO W3MydeHus renepatop B. Kpomma moxker ObITh
UHTEPIPETUPOBAaH  Kak  TOpcHOHHBIA.  PaGodee  BemecTBO  3aTem
UCIIOJIB30BAJIOCh B JICUEOHBIX IENISAX WU ISl U3TOTOBJICHUS JICKAPCTBEHHBIX
IpenapaTos.

Jpyrum mpumMepoM TOPCHOHHOTO TeHepaTropa C HCIOJIb30BaHUEM
KOMOWHAITMOHHBIX TPHUHIIMIIOB SIBJISIETCSI YCTPOWCTBO, pa3paboranHoe I[3eHB
Kanpwkenem (paboTa ycTpoWicTBa MHTEPIPETUPOBAIACH ABTOPOM KaK «OHO
CBY cBsa3by). ['enmepatop mpeactaBisinm coboit  00beMHYIO  GuUTyDY,
COCTaBJICHHYIO M3 IUIOCKMX MATUYTodbHUKOB (1) (ceueHuwe ycTpoicTBa
n300paxkeHo Ha puc. 12). Ha yacTu 3TUX NATHUYTOJbHUKOB pa3MeIleHbl KOHyca
(4). Curnan c 3TOro ycTpoiicTBa CHUMaeTcs ¢ MOMolbl0 TpyOok (5). Buytpu
00BeMHOM (DUTYpHI pa3MEINIeH TeHepaTop CTAaHAAPTHBIX CUTHAJIOB (2) U 00BEKT-
matpuna (3). O6bexT (3) noaseprayics Bo3JAeHCTBHUIO TeHEpATOpa CTaHAAPTHBIX
curnanoB—I'CC (2) na gactore nopsanaka 11,0 I'Tu. TopcuonHasi KOMIOHEHTa
AIIEKTPOMArHUTHOTO CUTHaJa BO30Yy:K/1ajla TOPCHOHHOE M3IydeHue 00bexTa (3)
Ha COOCTBCHHBIX XapPaKTEPUCTHUYECCKUX TOPCHOHHBIX  YacToTax. ITO
TOPCHOHHOE T0JIe ycuiamBaercs 3a cueT 3ddexra dopm (1) u (4). Topcuonnoe
u3nydenne (pokycupyercs B BEpIIMHAX KOHYCOB (4) U CHUMAETCs C MOMOIIbIO
MOJIBIX BOJIHOBOJIOB (aBTOpP, OLIMOOYHO MoJjiarasi, 4To padoTa €ro yCTpoucTBa

UMEET 3JIEKTPOMATHUTHYIO TPUPOJ1Y, UCIIOJIH30BAJI BOJIHOBO/IBI. )

*[Ipumeuanwne: Takas KOHCTPYKIIHSI HE MOXeT paboTaTh Ha 4aCcTOTaX BbIIIe HECKOIbKUX MI T
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14 MONOROZUS ECRUM PEIOKAM OPOM.
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HerpyaHo mNOHATH, YTO 4YMCIO BO3MOXKHBIX BapUaHTOB TOPCHUOHHBIX
TE€HEepPaTOpOB, KOTOPbIE MOTYT ObITH CO3/1aHbl Ha OCHOBE KOMOHMHAITMOHHOTO
KpuTepusi, OoueHb Beluko. (Co3gaHue TOPCHUOHHBIX T'€HEPATOPOB OTKPHLIO
IIMPOKUE BO3MOXKHOCTH TPOBENCHUSI (PYyHIAMEHTAJbHBIX, MPUKIATHBIX U
TEXHOJIOTUYECKUX AKCTIIEPUMEHTAbHBIX HCCIIEIOBAHUM. OcHOBHbIC
HaIIPaBJICHUS TAKUX UCCIIEIOBAHUI pacCMaTPUBAIIUCH B [72].

35ech Ke 1LeIecoo0pa3HO OCTAHOBUTHCS TOJIBKO HA MPUHIUIHATIBHBIX
Bonpocax. Bce co3naHHble TeHepaTopbl COAEpPXKAIM SKPAaHUPOBKY OT
ANIEKTPOMATHUTHBIX M3IYyYeHUH, YTOOBI UCKIIOUNUTHh BO3MOXKHOCTh B IpOIIeCCe
OKCIEPUMEHTOB  ONIMOOYHO TIPUHATH BO3JCHCTBUS  DJIEKTPOMArHUTHOTO
IPOUCXOKCHUSI 32 TOPCUOHHBIE.

Kpome »TOro, ecrecrBeHHo, TpeOOBaIOCH /O OKCIEPUMEHTOB Ha
OOBIYHOW  METPOJIOTMYECKOW  ammaparype  MHOATBEPAUTh  OTCYTCTBHUE
3JEKTPOMArHUTHBIX U3YYEHUN OT TAKOI'0 SKPAHUPOBAHHOT'O FEHEPATOPA.

Bo-BTOpBIX, BBIOMPANUCH DKCIEPUMEHTHI, B KOTOPBIX OXKUIAIOCH
nosiBJIeHUEe TakuxX 3(PQPEKTOB, KOTOpbIE OBUI0O OBl HEBO3MOXKHO IOITYYUTh
TPaJAULIMOHHBIMU, B TOM YHUCJIE SJIEKTPOMArHUTHBIMU BO3/ICUCTBHUSIMU.

B-tpetbux, HeoOxoaumo ObLIO, XOTA Obl B MPEIBAPUTEIIBHOM IUIAHE,
MOJIYYUTh SKCHEPUMEHTAIIHOE IMOJATBEPKICHUE CIIMHOBON (B KIACCHYECKOM
NOHUMAaHUU CIIMHA) MPUPOJIbI M3IIyYEHHs] pa3pabOTaHHBIX T'eHepaTopoB. Jlis
3TUX Iened Obula TpenoKeHa M pealn3oBaHa CleAyomas —uies
skciepuMeHToB. TopcuonHbii renepatop (1) (puc. 13A) co3maetr TOpCHOHHOE
u3llydeHue Sgr B Y3KOM JuarpamMme HampaBjieHHOCTH. [lo u3MeHeHuro
XapakTepUCTUK OOBEKTa BO3JEUCTBUSL (4) NHpPU BKIIOUYEHUU TOPCHOHHOTO
reHeparopa (1) u ompenensieTcss Hanuuue BO3ACHCTBUS. 3aTeM BblIOMpaeTcs
Marepuana Co CTPYKTYpOM CIHMHOBO YIOPSJAOYEHHBIX MOJEKyJd. B pesynbrare
IJIaCTUHA M3 TAaKOro Marepualia UMEET OPUEHTUPOBAHHOE TOPCHUOHHOE IOJIE,
KaK KOJUICKTMBHOE TIOJie MOJEKYJISIpHBIX CIHUHOB. B crenyromeit (daze
AKCIEPUMEHTA JIy4 OT TOPCUOHHOTO FeHEepaTopa NEPEKPHIBACTCS ABYMSI TAKUMU

MOJICKYJIIPHBIMU  INIACTHHAMH  C OﬂHOHaHpaBHeHHOﬁ OpHeHTaHHeﬁ nx
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coOCTBEHHBIX TOpcHOHHBIX moneit (puc. 13B). Ilpu satom duxcupyercs Takoi
K€ pe3yJbTaT BO3JEHCTBUS TOPCHOHHOI'O T'€HEpATOpa, YTO U B MPEAbIAYILIEM
CJIy4yae B OTCYTCTBUH IIJIACTUH. MOJSPU3ATOPOB.

Hakonen (puc. 13C), 1y4 OT TOPCHOHHOTO IeHepaTopa MepeKphIBACTCS
IBYMSl MOJSPU30BAHHBIMU IUIACTUHAMU C OPTOrOHAJILHOM OpHUEHTAlMed HX
COOCTBEHHBIX TOPCHOHHBIX MoJyiel. B 3TOM cilyuae He HaOIO1aeTCsl HUKAKUX
s dexToB TOpcMOHHOTO BO3AeicTBUsA. Takas cutyaius MOXKeET ObITh TOJBKO B
ClIydyae CHMHOBOM NPUPOABI C TMONEPEYHOM MNOJApU3ALMEH HU3IIy4YeHUs,
CO371aBa€MOT0 TOPCHOHHBIM TeHepatopoM. [Ipu sTom Habmomaembiii dddexT
onpenensieTcs: B3aUMOJEHCTBUEM IMONEPEYHO MOJISPU30BAHHOIO CIHUHOBOTO
(TOPCMOHHOI'0) TOJIA € OPTOTOHAJIBHO CKPEIIEHHBIMU TNOJSMH IJJACTUH
MOJIAPU3ATOPOB (BIIEPBBIE CKPEILEHHbIE MOJISPU3ATOPhl HCHOJB30Bal A. A.
JleeB B kauecTBe 3aTBOPA OAHOTO U3 CBOMX F€HEPATOPOB).

YroObl ONTHYECKHE AaHAJOTH HE [JOBJIEIM MpU HHTEpPIpEeTalun
pEe3yJbTaTOB, B KAUECTBE TOPCHUOHHBIX MOJISIPU3ATOPOB MOYKHO HCIOJIb30BAThH,
HanpuMmep, TAHYTYIO MOJUATWICHOBYIO IUIEHKY, CEPUHHO BBIIIYCKAaEMYIO
IPOMBIIIJIEHHOCTbIO. TEXHOJOTWS M3rOTOBJIEHUS ATOM IUIEHKH TaKOBa, 4YTO
HOJIUMEPBl  00pa3yloT YNOPSAOYEHHYIO OJHOHAIpPAaBICHHYIO CTPYKTYpY.
OnHOHANPABIEHHOCTh  IOJMMEPOB  CO3/1a€T  MOJEKYJISPHYIO CIUHOBYIO
YHOPSIAOYEHHOCTh. DTO, B CBOKO OY€pE/lb, IPUBOJUT K TOMY, UTO B IJIOCKOCTHU
IUICHKM B HANpPABJICHUM YIMOPSAOYEHUS OPHEHTAIMU MOJHUMEPOB BO3HHUKAET
KOJUIEKTUBHOE TOPCUOHHOE TMoJje. J[Be CKpelleHHble [0 OpUEHTALUUHU
NOJIMMEPOB  MOJUATWICHOBBIE  IJIEHKM  Mpo3pauHbl s cBeta (M
paauonpo3pavyHbl  Ass  OONBIIMHCTBA  JWAMA30HOB), HO 3(PPEKTUBHO
SKPAaHUPYIOT H3JTy4YEHUE TOPCHUOHHOrO reHeparopa. CpaBHEHHE YKa3aHHOIO
METO/Ia C MHOTOYMCICHHBIMHM IMAaTEHTaMM 3aMaJHbIX CTpaH, MpeasiaraBuIMMu
pasnu4HbBIe CHOCOOBI IS  YMEHBIICHUS BIUSHUA TaK  Ha3bIBAEMBIX
re€ONaTOreHHBIX 30H, MOKA3bIBAET, YTO MHOTHE W3 3TUX MOJXOJ0B COAEPKAIN
IpaBUJIbHBIE JIOTAJIKH, HApPUMEp, MCIOJIb30BAHUE MATE€pPUAIOB C JIMHEHMHOU

cTpykTypoi [156], HO OTCYTCTBHE MOHMMAHUS CIIMHOBON MPUPO/IbI U3ITYyUYCHUMN



HE T03BOJIMJIO HUKOMY CJI€JIaTh PEIIAIOIINI Iar—HUCIO0JIb30BaTh CKPEIIEHHBIE
auHeitHble cTpyKTyphl. (IIpeaBapurtenbHas >KClepUMEHTalIbHAs IPOBEpKa
AKPAHUPYIOIIETO JACUCTBUS MOJMATUIIOBBIX TUICHOK ObLTa ocymiecTBiieHa A. B.
CaMOoxuHBIM B paboOTe MO M3YYEHUIO BIMSHHUS TOPCHUOHHBIX H3JIyYEHUH Ha
CKOpPOCTh OcelaHus >puTpouutoB B 1989 r. Cucremarnueckue HCCIEIOBAHUS
BIUSHUS TOPCHOHHBIX HW3JIYYEHHH Ha MeMOpaHbl KJIETOK 3PUTPOLMUTOB U
AUM(GOIUTOB, B TOM YHUCJIE M C MCIOJIB30BAHHEM HKPAHUPYIOIIMX IUICHOK,
Obutn BhITIONTHEHBI B 1990 r. rpynmoit mox pykoBoactsoM B. B. Amabockoro
npu yuactuu FO. @. [Teposa).

DKCHEpUMEHTBI, PACCMOTPEHHBIE BbIIIE, MOXKHO PEANM30BaTh HA OCHOBE
0osee CTPOroil METOAMKH, BBIMIOJIHUB UX MO cxeme puc. 14. [lng uccnenoBanus
UCIIOJIb3YETCSI TOPCHUOHHBIA TeHepartop (1) ¢ CHUMMETPUYHBIM TOPCHOHHBIM
U3JTy4YeHHUEM B MIPOTHUBOIOJIOKHBIE CTOPOHBI OT reHepaTopa. B orinuune ot puc.
13C, 00bexThl BO3AEHCTBUA (4) pa3MENIaroTCs CHMMETPUYHO ClieBa M CIIpaBa
OT TOPCHOHHOTO TeHeparopa. B mpocTpaHCcTBE MEXAY TE€HEPATOPOM U
00beKTaMU BO3JIEUCTBUSA (4) pa3MelIaroTcs TOPCUOHHbIE MOJspU3aTopsl (2, 3)
Tak, 4TOObl OHM MEPEKPHIBAIM KOHYC TOPCUOHHOTO u3inydeHus. [lpu sTmx
YCIIOBUSX, €CJIM TMOJAPU3ATOPbl UMEIOT OJHOHAIPABICHHYIO OPHUEHTAIUIO
TOPCUOHHBIX TOJIeH, TO Habmomaercs 3¢ dEeKT BO3ACUCTBUS Ha OOBEKT, Kak
ecni  Obl  mossipu3aTopoB  He Obuio. Eciu  opuentanmuio noboro w3
HOJIAPU3ATOPOB MEPEBECTH B OPTOTOHAIBHOE IOJIOKEHUE MO OTHOIICHHIO K
Ipyroi mmactuHe, TO 3(PGEeKT BO3MCUCTBUSA HcUYe3aeT B 000MX OOBEKTax,—
cieBa u crpaBa (IIPOBEPKY TAKOM CXEMbl SKCIEPUMEHTA BIEPBbIE BHIMOIHUI B.
J. IIpoHun).

Takum o0pa3om, HaOIOgAETCS SBJIIEHHE, KOTOPOE MOXXHO HH-
TEPHPETUPOBATh KAaK 3alUpPaHUE CIMHOBO IMOJSPU30BAHHOTO IMPOCTPAHCTBA
Mexay miaactuHamu (2) u (3), Kak eciii Obl ATO MPOCTPAHCTBO BEJIO Ce0sl Kak
TBEPJIOE TENO.

Baxxnpie ¢yHIaMEHTATBHBIE JKCIEPUMEHTHI KaCaIMCh OIPEaeIeHUs

XapaKTepa H3JIYyUYCHHUA TOPCHUOHHBIX HCTOYHHKOB. EcrecTBeHHBIE MCTOYHHKU



TOPCUOHHOTO TMOJs, KaK, HampuMep, KpUCTAUIBl C MOJSPU30BAHHBIMU
AJIEPHBIMM CIIMHAMU, OOBIYHO HCIIOJIb3yEMbIE€ KaK SIIEpHbIE MUILEHU (puc. 7),
Wi  (EeppOMArHeTHKM, HUMEIOIIME TOPCHOHHYIO COCTABJISIOLIYI0 3a CUeT
YHOPSA0YEHHUST MOJIEKYJIIPHBIX TOKOB IO 3aMKHYTBIM KOHTypaM (puc. 8),
00pa3yroT MPOCTPAHCTBEHHYIO CTPYKTYPY KOJUIEKTUBHOIO TOPCHOHHOTO MOJIf,
YIOBJIETBOPSIOUIYIO TPAAUIIMOHHBIM MpezcTaBieHusIM. ClIMHbI, KaK HICTOYHUKH
TOPCUOHHOI'O TOJs, MOPOXKAAIT JBa KOHyCa JMarpaMMbl HaIlpaBICHHOCTH
TOPCUOHHOTO MOJsL Sg U Sy, UCXOJASAIIKME B IPOTUBOIOJIOKHBIE CTOPOHBI, YTO
COOTBETCTBYET IIPEACTABICHUSIM O KJIIACCHYECKOM CIIHHE.

AHanoruyHo OOCTOMT JIeJJ0 M C TaK Ha3bIBAEMbIMU MACCHUBHBIMU
TOPCUOHHBIMH TE€HEpPATOpaMH, HCTHOIB3yomuMu «dhdext dopmey (puc. 9,
10). Jpyras kapTuHa HaOi0JaeTcsi, Korja B KaueCcTBE TOPCHUOHHBIX
TE€HEPAaTOPOB MCHOJb3YIOTCS AKTUBHBIE TOPCUOHHBIE T'€HEPATOPhl, B KOTOPBIX
MOMEHT BpallleHUus CO3JAaeTCid C UCIOJIb30BAaHUEM BHEIIHETO0 HCTOYHUKA
sHepruu. B 3aBucMMOCTH OT OpraHU3alMd MOMEHTA BPAILLEHUS B TOPCUOHHOM
reHepaTope B JBYX HPOTHBOIOJOXKHBIX HAMPABICHUSIX OTHOCHUTEIHHO
TOPCUOHHOI'O T€HEpaTopa BO3HMKAET JMOO TOJBKO IPAaBOBUHTOBOE, JHOO
TOJIBKO JIEBOBUHTOBOE TOPCUOHHOE T0JI€, KaK yKa3aHo Ha puc. 15.

Taxas aquarpamma 1moJjst He MOXeT ObITh CO3/1aHa KJIACCUUYECKUM CIIMHOM.
HcToyHMKOM TOJIE B 3TOM Cllyda€ MOXET OBITh TOJIBKO CIHPaJIbHOCTD.
DKCIIEpUMEHTBI, PACCMOTPEHHBIE B JAHHOM COOPHHKE, CBHUAETEIBCTBYIOT, YTO
«CTIMHOBBIE» U «CIHPAJIbHBIE» UCTOYHUKH (IF€HEepaToOphl) 1EMOHCTPUPYIOT, YTO
HaOII0jaeMble TIPU WX BO3ACUCTBHUU SIBICHUS HIEHTHUYHBI. OJHAKO HATU4ME
«CTIMHOBBIX» M «CIUPATBHBIX» UCTOYHUKOB CO3/1al0T B TEOPETHUECKOM ILIAHE
HETPUBHAJIbHYIO CUTyaluto. MHTyuLMs 10ACKa3bIBa€T, YTO TOPCUOHHBIE I1OJIS
B JICCTBUTENBHOCTH MOTYT OKa3aTbCsl KOJUIEKTUBHBIM IPOSBICHUEM OIU3KHX,
HO HE TOXJIECTBEHHBIX CYIIHOCTEM.

Co3naHne TOPCHOHHBIX TE€HEPAaTOPOB M  BBIIYCK HX B KayecTBE
OPOMBIIUICHHBIX ~ 00pa3lloB  MO3BOJWIM  MPUCTYNUTh K  peallu3aluu

IITUPOKOMACIITAOHBIX HCCIACAOBAHUM C IIEJIbIO OMNpESICHNUS BO3MOXKHOCTH W



3¢ ()EKTUBHOCTH MPUMEHEHHUSI TOPCUOHHBIX METOJIOB M TOPCUOHHBIX CPEJICTB B
pa3HBIX O00JAaCTAX: CO3JaHME HOBBIX HMCTOYHUKOB JHEPTUM, TpPAHCIIOPTA,
MaTEpPHaJIOB C HOBBIMH CBOWCTBAaMH, Iepeaadn nHpopmaiuu, OMOTEXHOIOTHH,
MEJULHUHE, CEIbCKOM XO3SMCTBE M T. [. bbula mocTaBieHa 3ajaya CO3JaHUS
CyMMBbl TEXHOJIOTUH Ha HOBBIX (PU3MUECKUX MPUHIHUIAX—TOPCUOHHBIX
TEXHOJOTUN (S—TEXHOJIOTHI), KOTOPhIE MOTJIM OBl CO3/aTh MaTepUATBLHYIO
OCHOBY HOBOM nuBriM3anuu X XI Beka.

Hapsiny ¢ stum Obuta paspabortana mporpamMma (pyHIaMEHTaIbHBIX
TEOPETUYECKUX U MPUKIAAHBIX (IKCIEPUMEHTAIbHBIX) MCCIEAOBAaHUNA B
00J1aCTU TOPCUOHHBIX MOJIEH.

Nmeer cmbicnm oOpaTuTh o0co0O€ BHUMAaHME Ha JBa BaXXHBIX
CaMOCTOSITEJIbHBIX ~HAIIPABJICHUS] MCCIEAOBAaHUWA. OTO NPUHUMUIIBI CHUHTE3a
TOPCUOHHBIX BBIYMCIUTENbHBIX MamuH (BM) u Ouodusnueckue ciencrBus
TOPCUOHHOW NapagurMbl.

B nmnocnenHue roapl BO MHOTHX HCCIEIOBAHMSAX aHAIU3UPOBAIINCH
nepcnekTuBbl pasButuss OBM. Ilpu 3TOM MOCTOSHHO OTMEYanach OJIU30CTh
JNOCTHXKEHUSA (PU3MYECKUX TIPENIeSIOB COBEPLICHCTBOBAHUSA XapPaKTEPUCTHK
BBIYUCIIUTENBHBIX cpeacTB (cMm. Hampumep, [138]). B 1o ke Bpems
MHTEPIPETAs TOPCUOHHBIX TOJICH KaK METAaCTAOMIBHBIX COCTOSTHUN CIIMHOBO
nossspuzoBanHoro ®dusmueckoro Bakyyma mo3Bossier copmynupoBaTh
NPUHIUIHAIBHO HOBBIM MOJXOJl K CO3/JaHUI0 KBAHTOBBIX (TOpCUOHHBIX) BM.
Onementsl Ousnyeckoro Bakyyma—GUTOHB UMEIOT MO MEHBIIEH Mepe Tpu
METacTaOMIIbHBIX COCTOSIHUS: Sg, SR U Si, T. €. MPEJICTABJISIIOT COOON TBOUYHBIE
aneMeHThl. DUTOHBI, BUAUMO, UMEIOT TapaMeTpbl HE OOJBINE TUTAHKOBCKUX:
BpeMst nepekmoueHuss—I10 " cek, pasmep— 1 O™ cm. Cosganme BM Ha
AJIEMEHTHOM 0a3e ¢ TakMMHU XapaKTepUCTUKAMHU TMpPEeACTaBIsuio Obl coOoM
HEU3MEpUMO OoJiblie, YeM mpopsiB B o6macte BM HOBOro mokonenus. [lpu
Bcel (DaHTAaCTUYHOCTH TaKOrO0 IMPOEKTAa OH B MPHUHIUIIE pPEATM3yeM, XOTH,
OYEBHJIHO, W TOTpeOyeT MPEONOJICHHSI TPOMAIHOTO 4YHCIAa HAYYHBIX U

UHKEHEpHBIX pobaem. B topcuonnsix BM (TBM) MmarepuanbHoii cpenoi, u3
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KOTOpO# OHa OyJeT KOHCTpyupoBaThes, siBisieTcss Gusnueckuit Bakyywm. [Ipu
3TOM JiBe TmpoOjieMbl OyJayT OCHOBOMOJIaralomumMu. Bo-mepBbIX, 3TO Tak
3anporpaMMHUpPOBATh HEKOTOPBIM O0OBEM MPOCTPAHCTBA, YTOOBI €r0 CTPYKTypa
COOTBETCTBOBaJIa CTpykType BM (momxonbl K 3TOMY C pa3HbIX MO3UIUN
nzyuyanuch [lopunsiMm JI. M. n HezaBucumo ABpamenko P. @. u HuxomaeBoi
B. N.). IIporpammupoBanue ®@uszndyeckoro Bakyyma MOXKeT OCHOBBIBATHCS Ha
CTaTUYECKOW CTPYKTYype, WM Ha JUHAMHYECKON apXUTEKType, WIH aJalTHB-
HOM apxutrekrype. llocnmenHue nBa BapuaHTa NOPAKTUYECKUM HE JOCTYITHBI
o0br9HBIM DBM. Bo-BTOpBIX, HEOOXOAMMO 3HATH MIPUHITUIIBEI M1 UMETH CPEACTBA
auanora ornepartopa (IoJib30BaTelis) ¢ TAKOW BBIYMCIUTEIBHON CTPYKTYpOWl Ha
®usnueckoM Bakyywme.

[Tocnennee 06CTOATENHLCTBO UMEET HEMOCPEICTBEHHYIO CBSI3b CO BTOPBIM
HaIpaBJICHUEM HCCIECJOBAaHUN—ONOPU3UUECKUMU CIIEJCTBUSAMH TOPCHOHHOM
napagurmel. C T1ex mnop kak Y. JIUTTI yKazal Ha aHaJOTHI0 MEXIY
HEHPOHHBIMU CETSAMH UM MarHuTHbIMU cucTemamu [139, 140], a Ix. Xondunm
MoKa3ajl 4YTO TaKUe CETH C CHUMMETPUYHBIMU CBSI3SIMU DKBHBAJICHTHBI
cnuHOBbIM  cTeknam  [141, 142], Bo3HUKIA BO3MOXKHOCTH  CTPOMUTH
KOHCTPYKTHUBHBIE MOJEIIA MEXaHU3MOB MoO3ra. Ba)XHOM oOKa3ajiach aHaJorusd
MEXKJly TE€M, UTO Ka)KIbli HEUPOH CBS3aH CO MHOTUMH APYTHMMHU HEUPOHAMHU, C
JNATbHOACHCTBUEM B CIIMHOBBIX CTEKJIaX, KOTJa Ka)KJblil CIIMH CBSA3aH Cpa3y Co
MHOTUMU JPYTUMH CIIUHAMH.

OTH OpelCTaBICHUS MO3BOJISIIOT MOCTPOUTh HOBBIM MOJIXO/, KAK TOJBKO
YKa3bIBAa€TCS BO3MOXXHOCTh OTKa3a OT MOHMMAaHUSA CIWHA KaK MAarHUTHOTO
MOMEHTa, YTO B CBOK) OYEPEAb A€T BO3MOXKHOCTH PACCMOTPETH CIIMHOBOE
CTEKJIO KaK aHCaMOJIb OOBEKTOB C KJIACCHUYECKMMHU CnMHamMu. B 3ToM ciyuae
CIIMHOBOE CTEKJIO IIPEACTABJISETCA CHUCTEMOM, B KOTOPOM BO3MOKHBI
IIPOU3BOJIbHBIE TTPOCTPAHCTBEHHBIE CIIMHOBBIE KOH(MUTYpalUU, MOPOKIAOITIE
TOPCUOHHOE ToJie. B TO k€ BpeMs BHELIHEE TOPCHOHHOE II0JIE MOXKET
(bopMHUPOBATH TPOCTPAHCTBEHHBIE CTUHOBBIE CTPYKTYPHI B CTUHOBOM CTEKJIE.

HOCTpOCHHaH MOACJIb IIO3BOJEACT IIPCAIIOJNOXKHUTL, YTO KaXKIOMY aKTy



CO3HAHUSI COOTBETCTBYET CBOsI CIMHOBAas CTPYKTypa B MO3re, KOTOpas
MPUBOJUT K COOTBETCTBYIOUIEMY XapaKTEPUCTUUYECKOMY TOPCHOHHOMY
U3JIy4eHUI0. B TO ke BpeMs, ImpU KaKJIOM BHEIIHEM XapaKTEPUCTUUYECKOM
TOPCUOHHOM M3Jy4Y€HUU B MoO3re Oyner (opMupoBaThCsi CBOSI CIUHOBas
CTPYKTypa, KOTOopasi OyJAeT COOTBETCTBOBAThH OIPEJCICHHOMY BOCIPUSTHIO B
Co3Hanuu.

Orcroga MOXHO cAelarb psifi BBIBOJOB. Bo-NepBbIX, CONOCTaBIIsA
(EHOMEHOJIOTHIO TApPaliCUXOJOTHH W, B YACTHOCTH, JKCTPACEHCOPH-KU
[120,143,145] co cBoiicTBaMU TOPCHOHHBIX MOJICH, HETPYAHO BUJEThH, YTO
KOHLEMUHKA TOPCUOHHBIX MOJed mo3BossieT chopmyiupoBaTh 3((PEeKTUBHbBIE
noaX0Abl K OOOCHOBAaHWIO ATOM (PEHOMEHOJOTUHM Ha CTPOro (Pu3ndecKoi
ocHoBe [145] u ncnonp30BaTh €€ s IUIAHUPOBAHUS SKCIEPUMEHTOB. B 3TOM
HaIpaBJIeHUN UHTEpecHbIe uccaenoBanus BoinonHensl H. H. Jlebenesoit, H. H.
JIro6umoBeiM, B. b. Ctpenen, A. H. Xnynosckum, C. A. JIbrTaeBbiM # J1p.

Bce Bblllle CKa3aHHOE MO3BOJISIET € JOCTATOYHOM OIPEAEIEHHOCTHIO
TOBOPUTH, YTO Maparncuxojioruuyeckas (EHOMEHOJOTHsI OCHOBBIBAE€TCS Ha
3aKOHAX MUKpOMHpA U QyHIaMEHTAIbHBIX B3auMoiehcTBUsIX. [t 00bsicHeHus
3TOM (DEHOMEHOJIOTUU HE TpeOyeTcs BBEICHUS CrelnpUUecKoro Hauaaa B BUJIE
Ouorone, paaudCTe3u-4€CKOro N3IyUeHUs U T. .

Bo-BTOpBIX, MOABUIAcCh BO3MOXHOCTb COOTHeCTM CO3HaHUIO W
MBIIIJIEHUI0O WX MaTepUAIIbHBII HOCHUTENb B BHUJEC TOPCHUOHHBIX IMOJEH.
bin3kumMu B KOHUENTYalbHOM OTHOIIEHUU K Pa3BUBAEMbIM IPEICTABICHUSIM
obutn uneu Jx. Xerenuna [109, 146, 156], B KOTOpBIX NpaBUILHOE TOHUMAHUE
pomu Emmuoro Ilons B mnpomeccax Co3HaHMS HE MNPOABHHYJIOCH 10
otoxaectBieHuss Eaunoro Ilons ¢ ®usnueckum Bakyymom, B KOTOpbIE HE
ObUTM JOTOJIHEHBI HUJICAMH (PYHIAMEHTAIbHONW POJM CIHUHOBBIX CHUCTEM U
TOPCHUOHHBIX IOJIEH.

Cytb nnei [Ix. XerennHa JaeT €ro cxema, MpeAcTaBlIeHHas Ha puc. 16.
JleBast 4acTh 3TOM CXEMBI OTPAXKAET CYLIECTBYIOIINE B3IJISIbI B TEOPETUUECKON

busuke Ha ipobaemy ExuHoi Teopuu noiiss. HoBEIM B cxeme sIBIsieTCs MpaBast



4acTh, KOTOpas MO CYyIIECTBY O3HayaeT, yTo cpepa Co3HaHuss U MplIeHUS
uMeeT MarepuaibHyl0 OcHOBY B Bujae Emunoro Iloss. Ilo3naB ¢usuky
Enunoro I[omns, MoxHO NOHATH Qu3ndeckyto npupony Co3nanus, MpleHus,
KomnexkruBaoro Pazyma. Ilpunuunuansao noaxon k. XereanHa HE BbI3BAET
BO3paXEHUH, XOTA HACTOPAXKHBAET JOBOJIbHO (POpMaANIbHOE COINOCTaBIECHUE
Benuuecknx — mpeacraBileHHMM @ € TEOpUEM  CYHEPCTPYH,  KOTOpas
paccmatpuBaetcs JIk. XerenuHoM Kak usndeckas ocHoBa Enunoro Ioss.

Ecnu xe ydecTb pa3BUTBIE NPEICTABICHUSA O POJIX TOPCUOHHBIX ITOJIEN B
buzndeckon npupoae CozHanus u MuimmieHusi, To cxema J[>k. XerennHa moria
Obl MpPUHATH BUJ, MPEACTABICHHbIM Ha puc. 17. DTOT BapUaHT CXEMBbI
nokasbiBaet, uto Co3nanne, Mpiuenne u KomnektuBHbil Pazym cooTHOCATCS
¢ Enmuneim Tlomeit wyepe3 Ttopcuonnble mojia. (KBaHTOBBIM mogxon K
mexanu3maM Cosnanus uccienoBancs P. I'. Ixxanom u B. JIxx. [uasom [152]).

Bunumo, Oosiee mpaBWIIBHBIM SIBIISIETCSl MPEJICTaBICHUE O (DU3MUECKOMN
npupone Co3HaHuss W MBIIUIEHUST KaK CHOUHOBBIX IOJISIPU3ALIMOHHBIX
cocrossHusAx Pusmuyeckoro Bakyyma m oroxnectBienun Enmnoro Iloms ¢
Ouznueckum  Bakyymom (EGS—xkoHuenuuu). DT  B3MIAABI  OTpa’kaer
Meractpykrypa B3aumocBsasu [Ipupoasl, 3Hanusa u Yenoseka, npuBeeHHAs Ha
puc. 18. 'BBoauth B 3Ty CTPYKTypy pasiudHbleé TEOpUUd OOBETUHEHUS
NPEACTABISACTCS M3JIUIIHUM, T. K. OHM OTPAaKalOT JHIIb CTYINEHU B HAIIEM
nonnManuu [Ipupoasl. B moctpoeHHON Moaenn Bce MOJIsi MOTYT OBITH MPSIMO
IIPEJCTABJIEHBI MTOJISPU3ALUOHHBIMU cOCTOsIHUAMU Puznueckoro Bakyyma.

B cootBercTBUM ¢ n3nokeHHbIMU B3rsiaaMu Co3Hanue U Mebllienue, a
B mpenene Bceemupneli Pasym npencraBinensl B @Dusnueckom Bakyyme
(Emuaom Ilome) He aOcTpakTHO, a 4Yepe3 KOHKPETHYI (U3UYECKYIO
CYIIIHOCTb—TOPCUOHHBIE TOJIsSI, KAK CIUHOBBIE MOJISPU3ALMOHHBIE COCTOSIHUSA
®uznueckoro Bakyyma. MokHO 000CHOBAaHHO TPEIONIOKUTE, 4TO0 Co3HaHUE
Kak (yHKIHMOHAJIbHAST CTPYKTypa BKJIIOYaeT B ce0s CIUHOBBIM OHO-
KOMITBIOTEp—MO3T KaK CIMHOBOE CTEKJIO, U €r0 BHEIIHIOIO 4aCTh-TOPCUOHHYIO

BBIUUCIIUTEIILHYIO MAIIUHY (TBM), OXBATBIBAIOLILY IO CIIMHOBO



NOJISApU3aUUOHHBIN Pu3nyeckuid Bakyym B IpOCTPaHCTBE OKOJIO MO3ra.

CdopmynupoBaHHbIe MPEACTABICHUS HAJI0 paccMaTpuBaTh JUIIb Kak
MOCTAHOBKY 3a/1a4yM, TPEOYIONIYyI0 YTIyOJIeHHOW MpopaboTKH, OCOOEHHO eciu
YYECTh U3BECTHYIO OIPAHUYEHHOCTh MOJENIA CIIMHOBOTO CTEKJIA ISl ONKMCAaHUs
MEXaHU3MOB MO3Ta.

Eme omna npoOnema, KoTopash BBITEKAaeT W3 CICIAHHBIX BBIBOJIOB,
CBsI3aHa ¢ dK30THYHOU ujaeeit Beenennoit kak CynepBM. Ecnu He yriyOnarbes
B HCTOPUIO 3TOM HJIEH, BOCXOISIIEH, BEPOATHO, K JIPEBHUM BEIUYECKUM
3HAHWSM, U UMEBIIEH pa3BUTHE B Ooyiee MO3JHUE BpeMeHa (Hampumep, B
pabotax @., lllennuura), To Ha ypOBHE COBPEMEHHOW HayKH HEOOXOJIUMO
ykazathb Ha wuccienoBanne C. Jlema [148] m Oomnee mo3mnioro padoty P.
ITenpoy3a [149], a Takke IPUMBIKAIOIIUE K ATOM MPoOIeMaTHKe UCCIIeI0BaHuUs
psana astopoB [150—154]. B pamkax TpaguUHMOHHBIX NPEACTABICHUN
paccMarpuBaTh BcelleHHYI0O Kak HEUTO II€JIOCTHOE B3aMMOCBSI3aHHOE,
BEPOSITHO, HE UMEJIO ObI CMbICIIA, €CIIU YUYECTh, YTO B OOILENIPUHSATHIX TEOPUIX
BpeMsl B3aUMOJICUCTBUS MEXKy MTPOTUBOMOJIONKHO PACTON0KEHHBIMU YaCThIMU
Bcenennoit comsmepumo ¢ ee Bo3pactoM. OJQHAKoO, €Clu ydecTb, YTO BCS
Bceenennas nponusana cpenoi—®Pusnueckum BakyyMoM, y4ecTb Takke, Kak
oTMeuasnoch panee, uro Ousnueckuit Bakyym cornacuo B. K. AGnexoBy u ap.
o0nazaeT CBOMCTBOM TOJIOrPAMMBI, ¥ MPUHATH BO BHUMAHUE €r0 CBOMCTBA Kak
CIIMHOBOW CHUCTEMbI (POJIM TOPCHOHHBIX TMOJEH C UX HEOOBIYHBIMU
CBOWCTBaMH), TO CTAaHOBUTCSI BO3MOXHBIM paccMoTpeHue BceneHHON Kak
IEJIOCTHOM CHUCTEMBbI, a HACU TOJIEBBIX (TOPCMOHHBIX) BM mo3BOJSAIOT HE
a0CTpaKTHO, a BMOJIHE KOHKPETHO OOCYKJIaTh KBAHTOBBIN MOAXO0 K MpobIemMe
Bcenennoit kak CynepTBM (AOGcomtora),—mnoaxoa, KOTopeld uckan P.
[Tenpoy3 [149] (AOGconoTy B JaHHOM KOHTEKCTE MOXXHO COOTHECTH «MHP
uae» llnarona, «camopasBuBaronuics nayx» Ierens, «KomiexkruBHoe
O6eccoznarenbHoe»  IOura, «AOcomor»  HbloToHa,  «CEeMaHTHYECKYIO
Bcenennyo» Hamumosa, «Hoocdepy» Bepnanckoro B ee pacrmmpeHHOM

00001meHHoOM MoHMMaHuu. KOHCTPYKTHBHOCTH COBMECTHOTO PAacCMOTPEHUS
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aTux KoHueniui ormeyvan FO. Illepenenko).

Ecnu npuHATh OpenonoxkeHue 0 TOPCUOHHOM (CIIMHOBOM) OCHOBE 3TOM
CynepTBM (AOGcomroTa), ¥ BCIIOMHUTH W3JI0KEHHYIO BBINIE KOHIICTIIIHIO
TOPCHOHHOMN Npupoabl Co3HaHUsA, TO CTAHOBHUTCS O4EeBUAHBIM, 4TO0 CoO3HaHHE
okasbiBaeTca opranndeckoil yacteto CynepTBM (Bcenennoit), BcTpoeHHOW B
Hee HamboJiee EeCTeCTBEHHBIM O00pa3oM B CHJIy OOIIHOCTH (PU3UYECKHUX
OPUHLHUIIOB (YHKIIMOHUPOBAHUS.

@yH/1aMEHTaJIbHbIE, MPUKIIAIHBIE U TEXHOJIOTMYECKUE HCCIETOBAHUS B
o0acTi TOPCUOHHBIX MMOJIeH HaxonsATCs B Hadaje nmyTtu. Kak u moboe HOBOE
HaInpaBJIeHUE B HAYKE U TEXHUKE, OHO YSI3BUMO JJIsI KPUTHKH, T. K. KOJIMYECTBO
BO3HUKAIOLIMX BOIPOCOB ropa3fo OoJiblie OTBETOB HAa HUX. Kpome 3Toro, Kak u
B IpPOLUIbIE BEKa, TPYAHOCTH CTAHOBIEHUS HOBBIX IPEICTaBICHUN
HNOPOXKIAIOTCS MHEPUUEH U KOHCepBaTHU3MOM MblluieHus. [IpumepoB ToMy BO
BCE BpPEMEHA Ype3BbIYAHO MHOro. JlOoCTaTOYHO BCIIOMHUTH YIOPHOE
orpunanue JlaByaspe CyIECTBOBaHHS METEOPUTOB, WM cioBa [laynu, Ha3BaB-
HIero WA chuHa B paborax YnenOeka u ['yacmura «rimymod upaeei», yto,
opaB/a, HE IOMELIAJI0 €My HECKOJbKO IO3KE C(POpMyIHpoBaTh OJIUH U3
OCHOBOITOJIATAIOIIMX NPHUHIIMIOB KBAHTOBOM MEXaHUKH, Ha3BaHHBIM e€ro
uMeHeM. OfHAKO Jaxke HMMEIUIAascs TeopeTHYecKas W JKCIEpUMEHTAIbHas
0a3a mapagurMbl TOPCUOHHBIX IIOJIEH, B TOM YHCJE NPEJICTaBICHHas B
HACTOsIIIeM COOpPHHMKE, MO3BOJSET paccMaTpUBaTh TOPCHUOHHBIE MOJSA Kak
TaKyI0 K€ pE€aJbHOCTh, KaK JIEKTPOMAarHeTU3M U TPABUTALIHS, a TAKKE BCEISET

YBEPEHHOCTH B 00JIbIIIOE Oy IyIlIee ATOTO HAIIpaBJICHUS HAYKH.
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ABJIEHUSA IICUXOPU3UKHU U TEOPUA
OUBNYECKOI'O BAKYYMA
HINIOB I'. .



1. Beenenne

Konern nBaamaToro Beka XapakKTepU3yeTcs MpOoIEcCaMH, KOTOphIE C
HEN30eKHOCTh NMPHUBEAYT HAC K CMEHE KapTwHbl Mupa. OgHuUM H3 HamOojee
CYILIECTBEHHBIX SIBJICHUN COBPEMEHHOCTH, MPU3HABAEMBIX MHOTUMHU BEAYLIUMU
UCCJIeIOBAaTEIsIMU KaK y Hac, Tak M 3a pPyOekKoM, OKa3bIBAaETCA MPOLECC
CIMSIHUASL HAYKU W peauruu. VMIMEHHO C MO3MUMU TaKOro €IMHOrO 3HAHUS O
peabHOCTU MOTYT OBITh CHCTEMAaTH3UPOBAaHBI IOKA 3arajoyHble ISl Hac
ncuxodusndeckrue (HEeHOMEHBI.

B nocnepnue roabl raseThl, paauo, KypHaJIbl U TEIEBUJICHHE IOYTH
€XKEJHEBHO COOOINAIOT HaM CBEACHUSA O SBICHHUSAX, KOTOpbIE TMOJIYYUIIU
Ha3BaHUE aHOMAJbHBIX. MBI y3HaEM O Pa3IUYHBIX TOBTOPSIIOLIUXCSA COOBITUSX,
CBA3aHHBIX C TICUXMKOW 4elloBeKa (SICHOBUACHHUE, TEJICKUHE3, TeJenaTus,
TeJenapTalus, JICBUTALUsI, IKCTPOCEHCOpUKA W T. 1.) Bce »Tu cBeaeHwus,
BBI3BIBAIOIIME Yy €CTECTBOUCHBITATENS 3AIIUTHYI0 PEAKIUI0 B  BUIE
«MOJO3PUTENIBHOTO CKEICHCa», CKOpPEee BCEro TOBOPSIT O OrPaHUYEHHOCTH
CYIIECTBYIOIIUX HAY4YHbIX 3HaHUU. Takas TOYKa 3pEHUS] HAXOJHUT CBOE
NOJATBEPXKIACHUE B  BBIBUHYTOM  aBTOpPOM  Iporpamma  BceoOuiei
OTHOCUTEIBHOCTH U TeopuH (pusnyeckoro Bakyyma [1, 2], OcCHOBHOH LeNbIO
KOTOpPOH SBJISIETCSI TONBITKA OOBEIUHUTH TIPENICTaBlIeHUs KylabTyp BocTtoka u
3amana 06 okpyxaromeM Hac mupe. OJHUM U3 CYLIECTBEHHBIX PE3yJbTaTOB
TEOpUHM BaKyyMa SIBJISETCS CHCTEMAaTHKa TNCUXO(DHU3NYeCKUX (PEHOMEHOB B
COOTBETCTBUHM CO CIEAYIOIIMMH CEMBIO YPOBHSIMHU (DU3UYECKON pealbHOCTH
(cm. Puc. 1): tBepmoe Teno (3emiist), KUIAKOCTh (BojJa), ra3 (BO3ayX), Ijia3zma
(oronn), ®usnueckuii Bakyym (3¢up), mepBudHbie TOpCHOHHBIC 1O [3] (TIoTe
co3Hanus [4]), A6comotHoe «Huuto» (bokecTBeHHast MOHaQ).

JleHcTBUTENBHO, CYHIECTBYIOIIAs HaydyHash M TEXHHYECKas JUTepaTypa
OTPa)KaeT, B OCHOBHOM, JIOCTUTHYTBII Ha CErOJHAIIHHI I€Hb YPOBEHb 3HAHUS
NEPBBIX YETHIPEX YpPOBHEW pPEATbHOCTH, KOTOPBHIE paccMaTpHUBAIOTCA Kak
yeThipe (Da30BBIX COCTOSIHMSI BeIIecTBa. Bce wm3BecTHhie HaMm (u3uyeckue

TCOPHH, HAUMHAA C MCXAdHHUKHU HrroToHa u kKoHYas COBPCMCHHBIMU TCOPHUAMU



byHIaMEHTATbHBIX bu3HYecKuX B3aUMOJICHCTBUH, 3aHUMAIOTCS
TEOPETUYECKUM U IKCIEPUMEHTAIbHBIM HM3YyYEHUEM IOBEACHUS TBEPJIBIX TEIl,
KUJKOCTEH, ra30B, Pa3IU4HbIX MOJEH U 3JIEMEHTAPHBIX YaCTHII.

3a nmocneaHue ABAALATH JIET HAPACTAIOIIMM TEMIIOM TOSBIIAIOTCS (DAKTHI,
KOTOpbIE YKa3bIBalOT HA TO, YTO CYUIECTBYIOT €Ill€ JBa YPOBHS, 3TO YPOBEHb
NEepBUYHOIO TOJISI KpydyeHus (wim 1onst co3HaHusi [4]», a Takxke
UH(OPMAIIMOHHOTO TOJIsl) U ypoBeHb AOcomoTHoro «Huuto». DT ypoBHU
NPU3HAIOTCS MHOTMMH HccienoBareiasiMu [3,4] Kak ypOBHHM pealbHOCTH, Ha
KOTOpBIX Oa3UpylOTCS JaBHO yTepsHHble YeloBe4eCTBOM TEXHOJIOTHH.
OCHOBHBIM METOJOM TMO3HAHUSl PEATBHOCTH B TAKUX TEXHOJOTUSAX SIBISETCS
MEAWUTAalUs, B OTIIMYUU OT pedIEKCUHU, UCHOIB3YEeMOW KaK METOJ MO3HAHUS
OKpY’Kalolllero Hac Mupa B OOBEKTHUBHON (usuke. J[Ba HUKHUX YpOBHA,
BKJIFOYAsi YaCTUYHO U BaKyYMHBIN YPOBEHb, 00pa3ylOT CyObEKTUBHYIO (PU3UKY',
MIOCKOJIbKY OCHOBHBIM (paKTOPOM™ B SIBIIGHHUSX DPA3HOTO pOJa Ha HIDKHHUX
YPOBHSIX, SBJISIETCS CO3HaHWE (TOJEThl WOroB, TEJNEKUWHE3, SCHOBHJICHHUE,
naparncuxoyiorus, onbeiTel Ypu I'emnepa u T. n.). OCHOBHOM SHeprueu,
NEHCTBYIOLIEH Ha HIDKHUX YPOBHSIX, SIBJISIETCS TICUXUYECKasi SHEPTHsi, KOTOPYIO
HaM TPEJICTOUT, IO-BUJUMOMY, OCBauMBaThb B Onwxkaiimem Oyaymem. B
HacTosIIee BpeMsi yudeHble Oosiee yemM B 120 cTpaHax MHp 3aHUMAIOTCS
MHTEHCUBHBIM HU3Y4YEHHEM BTOPOTrO YypoBHA. JlJisi 3TOTO co3daHbl Hay4HbIE
IIEHTPHI, OCHAICHHBIE COBPEMEHHBIM OOOpYJOBaHHEM, H pa3pabOTaHbBI
Hay4HbI€ MPOTPaMMbl THUIIA MPOTrpaMMbl TpPaHCUEHICHTAIIbHOW MEIUTAIINU
Maxapuimm Maxem Horu [4], no3Bomsronue MOJIy4aTh peajibHbIE TOCTATOYHO
BHYILIUTEIbHBIE JOCTHKEHUS BO MHOTHX OOJIACTSIX YENOBEUECKOW >KH3HH; B
3I0pOBbE, y4yeOe, SKOJOTUU, HayKe U T. J. DTU JOCTHKEHUS YOeAUTEIbHO
MOKa3bIBAIOT, YTO MPOTHUBOMNOCTABICHUE MAaTEPUATBHOIO M HUACAIBHOTIO,
MaTepud WU CO3HAHUA, HAYKH U PEINTUH, YXOIAIIEH KOPHSIMU BO BTOpPOHU
YPOBEHb, 3HAYUTEIBHO OrPAHUYMBAET HAIM MPEJCTABICHUS O PEaTbHOCTH.

CKopee BCCTO0 BCC OTH IMNMPOTHUBOIIOJOKHOCTH COCTABJIAIOT JHAJICKTHUYCCKOC

*ITO TepMHUH B3AT U3 )KypHaia «CoBpeMeHHas Hayka u Bennaeckue 3Hanms» [4].
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€IMHCTBO HAa BCEX YPOBHAX PEAJIBHOCTH U OJHOBPEMEHHO IIPOSIBIIIOTCS B
PAa3IMYHOM CTEIIEHU B TOM UM UHOU CUTYaLIUH.

[TonsaTHo, yTO 6€3 y4eTa HUKHUX TPEX YPOBHEH KapTUHA MUPA OKAXKETCS
HernonHoil. boiiee  TOro, NPOUCXOOUT CHUSHUE COBPEMEHHBIX METOJOB
u3yueHusi (U3UYECKUX 3aKOHOB C MMOJYYCHUEM «YUCTOTO 3HAHUSA», MyTeM
B3aUMOJICMCTBUSL YEJIOBEUYECKOIO CO3HAHUSA C «IIOJIEM CO3HAHUSD), KOTOpOE,
COTJIACHO Hay4yHOU nporpamme Maxapuiiu-XareiauHa [5], mpeactaBisier co0oi
€IUHBbI UCTOYHUK KakK JUIsl 3aKOHOB ecTecTBo3HaHus (cM. Puc. 2), tTak u s
00IIIeCTBEHHBIX 3aKOHOB [6].

JIBa cmoco0a TMO3HAHMS PEATBHOCTU: €CTECTBEHHOHAYYHbIH (JeBas
4YacTh) M 4Yepe3 MeAuTalnio (MpaBasi 4acTh) OOBEAUHSIOTCS HA YPOBHE IO
CO3HAHHUS.

[TosTomMy mon ncuxodusukoi (cyOpu3MKON) MOHMMAIOTCS SIBJICHUA,
OCHOBHOM NPUYUHOM KOTOPBIX OKa3bIBACTCSI CO3HAHUE YEJIOBEKA, a OCHOBHOU

TEXHOJIOTHEH — MCOUTALIH.

2. O cBsI3M MeXIYy eAMHOM TeopHeH MoJisl M Teopueil pusnyeckoro Bakyyma

MHorue apeBHHE TpPaKTaTbl BOCTOYHOW (uiocouu yTBEPKAAIOT, YTO
VCTOYHUKOM BCEro CYILEro SBJIETCSA IIyCTO€ IPOCTPAHCTBO WM BaKyyM B
COBPEMEHHOM IMOHATHM. Pa3BuTHE HAayKu NMpUBENO (PU3UKOB UMEHHO K TaKOMY
e MPEACTABICHUIO 00 UCTOYHHUKE MaTE€pUH J000r0 BHIA U MOJIOKHWIO HaYaio
U3YYEHUIO IATOro (Iocjie TBEPAOro Tejla, XUAKOCTH, ra3a M IUIa3Mbl)
BaKyyMHOT'O COCTOSIHMSI pE€aJbHOCTH Ha 0a3e COBPEMEHHOTO MaTEMaTUYECKOTO
anmnapara 1 HOBBIX COBEPIIEHHBIX TPHOOPOB.

Yxe B HayaJe JBAaaLATOrO BEKa, IIPU CO3JaHUM KBAHTOBOWU
JNeKTpoauHaMUKA — Makcsemna-/lupaka ¢ OJHOM CTOPOHBI U TEOpPUU
rpaBUTAIMK ODWHINTEHHA C JPYyrod B TEOPETUYECKOW (DU3MKE TMOSBUIICS B
KayecTBe 00BEKTa MCCIIEI0BAaHUS HOBBIN ypOBEHb pealbHOCTH — Dusnueckuii
BakyyMm, mpu 3TOM pasHble II0 CBOE€W MNPHUPOAE TEOPUM JAABajId pPa3HbIC

npeAcTaBieHus 0 HeM, Eciu B Teopun DUHIITEHHA BaKyyM paccMaTpUBAETCS
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KaK IIyCTO€ YETBIPEXMEPHOE IMPOCTPAHCTBO-BPEMS, HANCICHHOW I€OMETPUEH
Pumana, To B a3sekTpoauHamuke MakcBemia-J{upaka Bakyym (rio0ajibHO
HEUTpAJIbHBIN) MpPEACTaBIseT COOOM CBOEro poja «KUIIIUH OYJIbOHY,
COCTOSIIIMM W3 BUPTYAJIbHBIX YACTUL — DJJEKTPOHOB W AHTUYACTUL —
MIO3UTPOHOB.

JlanpHenmee pa3sBUTME KBAHTOBOW TEOPUM IO IOKA3alo0, 4YTO
OCHOBHOE COCTOSIHME BCEX KBAaHTOBBIX Iojie — @Pusnyeckuid Bakyym
00pa3yroT HE TOJBKO BUPTYaIbHBIE AIEKTPOHBI U TO3UTPOHBI, HO U BCE JAPYTrUe
U3BECTHBIE YaCTUIbl W AHTUYACTUIIbl, HAXOASUIMECS B BUPTyaJIbHOM
COCTOSIHUH.

Jlist Toro, 9ToObl OOBEIUHUTH 3TH JBAa PA3JIUYHBIX TMPEICTABICHUS O
BakyyMe OWHINTEHHOM ObUIa BBIABMHYTa MpoOrpaMMma, MOJy4YMBIIAs Ha3BaHUE
mporpaMMmbl  euHOM Teopuu Tons  [7]. B Teoperuueckoit  Pusmke,
MOCBSIIIIEHHOM 3TOMY BOIpOCY, ObLIU cHOpMyIHMpOBaH JBE IIIO0ATBHBIC HJICH,
NPEANOJIaraIfe co3aaTh €AUHYI0 KapTHHY MHpa, 3TO: mporpamma Pumana,
Knupdopna u DiiHmTeiHa, cOrigacHO KOTOPOH «...B (PU3UYECKOM MHpE HE
OPOUCXOJUT HHUYETr0 KPOME€  HM3MEHEHUS  KPUBHU3HBI  IIPOCTPAHCTBA,
MOJAYMHSIONIETOCST (BO3MOXKHO) 3aKOHY HENPEpBHIBHOCTH [8]», W mporpamma
laitzen6epra-MBanenko, mpeamnogaramIias MOCTPOUTh BCE YACTHUIIBI MaTepUu
u3 yactul] cnuHa 1/2. TpyaHocTu B 0ObEIMHEHUM 3TUX JBYX IPOrpaMm, IO
MHEHHUIO YYEHUKA DIHIITEeHA U3BECTHOTO TeopeTuka J[oHa

Yuiiepa, COCTOUT B TOM, YTO: «...MBICJIb O MOJIYYCHHH NOHATUS CIIMHA =
U3 OJIHOW JIMIIb KJIACCHUYECKOW TE€OMETPUM MPEACTABISIETCA CTOJb kKe!
HEBO3MOXHOH, KaKk UM TOTEpsBIIAasg CMBICI  HAJEXKJIa  HEKOTOPBIX™
UCCIEN0BATENEH MPEKHUX JIET BBIBECTM KBAHTOBYIO MEXAHUKY W3 TEOPUHU
oTHOCUTENbHOCTU [9]». Yumep Bwickazanm 3tu cioBa B [960] romy, uwras
JeKuuu B MexayHapoiHOH 1mikoJie GU3NKu uM. DHpUKoy Depmu, 1 TOKa eIlle
HE 3HaJl, YTO YK€ B 3TO BpeMs ObLIM HayaThl ¢ OnecTsmue padoTsl [lenpoysa
[10, 11], xoTopble TOKa3bIBAIOT, YTOL WMEHHO CHHHOPHI MOTYT OBIThH

ITOJIOKCHBEI B OCHOBY KJIaCCHUYECKOMU T'COMCTPHUH U YTO KMCHHO OHHU OIIPCACIIAIOT



TOIIOJIOTUYECKUE U T€OMETPUUYECKUE CBOWCTBA MPOCTPAHCTBA-BPEMEHU TAKHUE,
Hanpu-1 Mep, KaKk ero pasMepHOCTb M curHartypa. [loatomy HOBas kapTuHa
MUpa, 0 MHEHUIO aBTOPA, MOXKET OBbITh HailfieHa JUIIb Ha IMyTU, OOBEIUHECHUS
IIPOrpaMMBbl Pumana-Knuddopna-Oiinmreitna-I ait3en6epra-lBanenko-
Ilenpoy3a ¢ MHOrTOuYMCIEHHOW (EeHOMEHOJIOTHEH, HE YKJIaJbIBaloluecs B
COBpPEMEHHbIE HayuHble TmpeacTaBieHus. (Celyac CTaHOBUTCS SCHBIM, YTO
porpaMmMa €MHON TEOpUH MoJis nepepocia B reoputo duznueckoro Bakyyma,
KOTOpas MpU3BaHa OOBSICHUTH HE TOJIBKO SIBICHUS OOBEKTHBHOW (PU3WKH, HO U

HCI/IXO(bI/ISI/I‘IeCKI/Ie SIBJICHMUS.

3. OcHoBHBbIE cBOiicTBa AOCOTHOTHOr0 « HU4UTO)

OnHuM U3 OCHOBHBIX TpEeOOBaHUM, KOTOPbIE HEOOXOAUMO MPEABIBUTH K
OdusznveckoMy Bakyymy, 3TO OTCYTCTBHE KaKUX-TUOO KOHCTaHT (WU
byHKIMKA), XapaKTepU3YIOIIUX OTO COCTOSIHHE pealbHOCTH. Bakyym
IpeCcTaBsieT co00M «MaTpHUIly BO3MOXKHOTO» B MPHUPOAE U M3HAYAIBHO HE
MOKET OBITh ONPEICIICH YeM-HUOY1b? KOHKPETHBIM. ECI MBI BBEJIeM MOHSITHE
SDHEPrUU-UMITYJIbCA U T[OHATHE YETBIPEXMEPHOIO MOMEHTa HUMIIYJIbCa
®dusnueckoro Bakyyma, TO 9STH BaKyyMHbI€ BEIUYUHBI COXPAHSIOTCS
TJI00QJIBHO U MOTYT OBITH CUMBOJIMYECKH 3alUCAHbBI B BUJIC TIAPhI TOXKIECTB

0=0,(A.0)

0=0.(B.0)
OJIHO U3 KOTOpbIX (Tok1ecTBO (A.0)) sIBIsSETCI CUMBOJIUYECKUM BBIPAKEHHUEM
3aKOHA COXpaHEHUs JIHEPTUHU-UMITYJIbCa, @ BTOPOE — 3aKOHA COXpPaHEHUS
YETBIPEXMEPHOrO MOMEHTa wummyabca. (CocTosiHME Bakyyma, KOTOpPOE
ONUCHIBAETCS TPUBEACHHBIMU BBIIIE TOXKIECTBAMU COOTBETCTBYET IEPBOMY
YPOBHIO peanbHOCTH — AbcomoTHOMY « Huutoy» (1 AGCOMIOTHBIN BaKyyM).

AOCONIOTHBIA BaKyyM HMEET JBa pAa3jIUYHBIX COCTOSHHUSA, OJHO U3
KOTOPBIX  COOTBETCTBYET  YMOPSJOUYEHHOMY  COCTOSIHHIO  AOCOJIIOTHOTO
BaKyyMma, a JAPYyroe HEymopsI0YE€HHOMY, KOrJa HEBO3MOXHO CKa3aTh HUYETO

KOHKpeTHOTo. HeyrmopsgodeHHOe COCTOSHHE aHaJUTHUYECKH MOXET OBITh



3anmyMcaHo B Buae cuctembl ToxkiaectBa (A.0) m (B.0), COOTBETCTBYIOIIMX
NepBOMY YPOBHIO peaibHOCTH AOcomoTHoMy «Huuto» (cm. puc 1). Ha stom
YpOBHE HET HHUYEro KOHKPETHOTO, HET HHU HaOmroAarens (CO3HaHUS) HH
BEIIECTBA (MAaTepUM). DIEMEHTbl HEKOTOPBIX KOHKPETHBIX MOHATUNA Ha MEPBOM
YPOBHE TOSIBIISIIOTCS B MOMEHT mpejacTaBieHusi AbcontotHoro «HuuTto» kak
0e3rpaHUYHOTO, YIIOPSA0UYEHHOTO MHOT000pasusl (TOYKH TaKOTO0 MHOT000pa3us
IPOHYMEPOBaHbI) C 3aJaHHON Te€OMETpHEil, COOTBETCTBYIOLIEH TI'€OMETPUU
abcomoTHOrO Mapamnenu3ma [12] co cTpykTypHbIMU ypaBHeHHsiMH KapTana

CICAYOIICTIO BHaa

v[keam] = eb[kTa|h|m] = O, (A.I)
R bim = —ZV[kTa\bhn] _2Tca[ch\b\m] =0,
(B.I.)
i,j,k..=0123, a,bc. =023,
3mech ef— . Guznueckuil 6azuc (cucrema orcyera), 7,; — TOPCUOHHOE

a

TnoJsie, MoposKAatoiee Kpy4eHHe reoMeTpur aOCOTITHOTO Mapajuiean3ma, Ry,

— Ten3op Pumana, omnucheIBaromuid KpPUBU3HY TE€OMETPUU aAOCOIIOTHOTO
napajiean3ma.

Toxnecta (A.1) u (B.1) omuceBaror Gesrpannunoe 4° mepHoe (110
TPAaHCIALMOHHBIM KOOpJAUHATAM xi) IIyCTOE IIPOCTPAHCTBO c
MICEB/IOCBKIIMIOBON T€OMETpHEl (YacTHBIM cliydall T€oMeTpuHr abCOIOTHOTO
napajuienusMa), KpydeHue M KpUBHU3HA KOTOpOro paBHbl Hymwo. Ilyctoe, HO
IIPOHYMEPOBAHHOE IIPOCTPAHCTBO IPEAINOJIAracT CyIECTBOBAHUE «IIEPBUYHOTO
CO3HAHUA», CMOCOOHOro oco3HaTh AOcomotHoe «Hwuuto» u cnenate ero
YIOPSAAOYEHHBIM. BO3MOXHO Ha 3TOM YPOBHE PEAJbHOCTU pELIAoIee
3HAYEHUE WUIPACT IEPBUYHOE CO3HAHUE» BBICTYIIAIOIIEE B POJU AKTUBHOIO

Hayayia — bora u He nmogaronieecs AHAJIMTUYCCKOMY OITMCAaHUIO.

4. IlepBu4HbIC TOPCHOHHBIE MOJIS.
[Iepexon ¢ mepBOro ypoBHs PEAIbHOCTH HA BTOPOW YPOBEHb — YPOBEHB
MEPBUYHOT'O TOPCHOHHOTO IOJS OCYIIECTBISACTCS MO0 CIIOHTAHHO, JIMOO MO

I[CﬁCTBHGM BHCINHNUX TOPCHUOHHBIX HOHCﬁ, KOTOPBIC, BO3MOKHO, SABJISIOTCA



HOCUTENSIMU «IoJisi co3HaHus» [4], mpu stoM ToxnaectBa (A.l) u (B.1)
pEeBpaIaloTCs B YpaBHECHUS,

v[keam] _eb[kTa\bhn] = O, (AII)
R pim = =2V, T b = 2T cti T “joim) = 0, (B.ID)

OMKCHIBAIOIINE JUHAMHUKY TEPBUYHOTO TOPCHOHHOTrO mojsi. Ha sTom ypoBHe
TOPCHOHHOE TI0JIE TIPEJCTABISET COOON 3JIEMEHTApHBIC MPOCTPAHCTBEHHO-
BPEMEHHbBIC BUXPH, HE TIEPEHOCAIINE SHEPTHUU, HO TEPEHOCSIINE NHDOPMAILIHIO.
['eomeTpuss mpocTpaHcTBa Ha OTOM  YPOBHE IMPEACTABISIIOT  COOOMU
JECATUMEPHOE MHOT0OOpa3ue (YEThIpe TPAHCIAIIMOHHBIX KOOPANHATHI U MIECTh
YIJIOBBIX), TIPUYEM KPUBHU3HA €T0 OKa3bIBACTCS PAaBHOM HYJIO, a Kpy4yeHHE
OTJIMYHO OT HYJIS U yoBaeTBopseT ypaBHeHusM (A.ID) u (B.II).

[TockonbKky B pe3ylnbTare pOXKIACHUS TOJIS KPY4YeHHUS BO3HUKAIOT
NIEPBUYHBIC BUXPH — HOCUTEIHM MH(OpMAIMU M MOJTHAS MHPOPMAIHS 10 HX
pOKJIeHUsT ObLTa paBHA HYJIIO, HEOOXOAMMO MOTPpeOOBATh BHITIOJTHEHHUS 3aKOHA
coxpaHeHus: HHPOpMaIMKU. ITOT 3aKOH BBIMOJIHIETCS, €CJIU YHUCIIO MPaBBIX U
JICBBIX BUXPEH MPHU POXKICHUU TIOJISI KPYUEHHUST OKA3bIBACTCS PABHBIM, TIPH 3TOM
ypaBHEHHUE MEPBUYHO BO30YKIECHHOTO BaKyyMa pPacHICIUIIIOTCS Ha MpaBble (+)

U JIEBBIE (-) ypaBHEHMUSI CJICAYIONIETO BUIA

+ + +

Ve n+T e =0, (AID)
R =2V T = 2Ty = 0, (B.II)
Ve n+T we' =0, (A.IT)
R jn = =2V, T i 0= 2T "tu T 1y = 0, (B.IT')
rae e ,+ e/  —TpaBble H JIEBbIe TETPaibl (CHCTEMBI OTCYETa, B KOTOPBIX

.
NPOM3BOJAATCS HAOMOAEHUsA), @ aT, W T, - IPABBIE U JIEBbIE TOPCUOHHBIE MOJIS.

B camowm niene, nonnoe kpyuenue B ypaBHeHusix (A.Il) pacuieruisieTcst Tak, 4To

CyMMa IIPaBbIX U JIEBBIX TOPCUOHHBIX MOJIEH BCET1a OCTAETCA PAaBHOU HYJIIO

+

T'w1 =T+ T 1410,



+

HOCKOJIBKY T’ =T ' #[1].

[TockonbKy 70 W TOCHE€ POXKIEHUS NEPBUYHOTO MOJS KPYUCHHS U3
AbcomotHoro «Huuto» o0mee konudecTBO WHGOPMAIMM HE MEHSETCS, TO
MOHO paccMarpuBaTh ToxkaecTBa (A.0) u (B.0) kak aHAIUTUYECKYIO 3aIMKCh
3aKkoHa coxpaHeHus uHpopmarmu. OTMETHM, YTO JUII OJHOTO M TOTO K€
00BeKTa — TEPBUYHOTO TOPCHOHHOTO TIOJISA, MBI HCIIOJIB3YeM DPa3INYHbIC
Ha3BaHUs («IOJIE CO3HAHUS», WH(DOPMAIMOHHOE IIOMe, €AUHOE MOoJie). ITO
CBSI3aHO C PA3JIMYHBIMHU MOXOJAaMHU K €ro u3ydeHuro. B yactHocTH, nporpamma
TpancuengeHranpHOM  Meaurauuu  Maxapumm — Maxem Woru [4],
npeArnosiararolias aKTUBHOE B3aWMOJICUCTBUE YEJIOBEYECKOIO0 Mo3ra ¢
NEPBUYHBIM TOPCUOHHBIM MOJIEM, MpPEIaraeT Ha3blBaThb 3TO IOJIE «IIOJEM
CO3HAHMS», HEKOTOPBIE MCCIEN0BATENN MNPEANOYUTAOT HA3bIBATh NEPBUYHOE
TOPCHOHHOE TIOJIE TI0JIeM WH(OpMAIu, TPOHU3BIBAIOIINM TPOCTPAHCTBO. DTO
noiie HeceT B cebe wuHopmanuio o Bced peanbHOCTH. OHO CIOCOOHO
BO3JICMCTBOBATh HA CO3HAHUE YEJIOBEKAa U B PE3yJIbTaTe 3TOr0 BO3JCHCTBUS
MPOUCXOUT BepOanu3alusi HAy4YHOTO UM PEJIUTHO3HOTO 3HAHUS (SIBJICHUS).

B nameii ctpane AxumoBbiM A. E. pa3BuBaeTcsi Hay4dHbId MOIXOJ K
W3YUYEHUIO TEPBUYHBIX TOPCHUOHHBIX Mojed [3, 17], KOTOpbIA HCHONB3YET
UCKYCCTBEHHOE T'€HEPUPOBAHHUE OTHUX IMOJEH C TOMONIIBI0 TEXHHUYECKUX
YCTPOMCTB, a TaKXe€ OCYIIECTBISIET WHCTPYMEHTAIbLHOE UCCIIEIOBaHUE
Pa3IUYHBIX MOCJIEACTBAN BO3JACHUCTBUS ATHX IIOJEH HA JKUBBICE U HEXKUBBIC
00BbeKThl. COBOKYIMHOCTb 3KCIIEPUMEHTAIBHBIX U TEOPETUUECKUX PAadOT B 3TOM
HaIpaBJICHUH JIA€T OCHOBaHUE HA3BaTh 3TH IOJISI TOPCUOHHBIMU TOJISIMHU.

Cy1iecTByeT Tpu OCHOBHBIX CBOWCTBA MEPBUYHBIX TOPCHUOHHBIX MOJIEH,
OTJIMYAIOUIUX UX OT U3BECTHBIX (PU3NUYECKUX MOJIEH, ITO:

a) CIIOCOOHOCTh TOPCHOHHBIX IIOJIEH IEPEHOCHUTh MH(pOpMaIuoo 06e3
nepeHoca SHePTun™;

06) nmnepenaBaTh HMHGPOPMAIMIO CO CKOPOCTHIO  MPEBBIIIAIOIIYIO

*C sHeprueil B 0OBIYHOM IIOHUMAHHUHM CBA3aH OTIMYHBIN OT HyJIs TEH30p PUMaHOBOM KPHBH3HBI R



CBeTOBOI KOHYC
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Puc.3. Topcuonnwie nons W noseonsom uccneoosame sce npocmpancmeo, sxniouas npownoe u 06nacmo ceepxceemosbix

cKopocmell.



CKOPOCTb CBETa;

B)  pacmpoCTpaHSATbCS HE TOJbKO B Oyjyllee, HO U B MPOILIOE (CM.
Puc. 3).

Topcuonnbie mosist W MO3BONSIOT HCCIENOBAaTh BCE IPOCTPAHCTBO,
BKJIFOYAsI MPOIIIIOE M 00JIaCTh CBEPXCBETOBBIX CKOPOCTEH.

[To-BUIMMOMY MMEHHO C 3THUMH CBOWCTBAaMHU MEPBUYHBIX TOPCHOHHBIX
MOJIEH CBSI3aHbl BCE T€ «AaHOMAJbHBIC» SIBIICHUS, KOTOPhIE Mbl HAOIIOJaeM B
NCUXO(PU3NIECKUX IKCTIEPUMEHTAX.

OTMeTuM, 4YTO B Ha BEPXHHUX YETHIPEX YPOBHIX PEAIHHOCTH YXKE
BO3HUKJIA PA3HUIIA MEXK/Ty TIOHATHEM SHEPTUH U MHPOPMAIIUH.

Nudopmanus B TepMOAMHAMHMKE  OKAa3bIBAaCTCS  MPONOPUUOHAIBHOU
HeraduTtponmu  [13], T. €. W3OBITKY pPaBHOBECHOW JHTPOIHMHM  HAT
HepaBHOBECHOM. [lo3TOMY CHrHay, NEPEHOCAIIMN SHEPTrUI0, HE MEPEHOCUT
uHpopManuio, eciu MpU 3TOM HE MEPEHOCUTCS Hera’HTpomnus. B ciydae
NEPBUYHBIX TOPCHUOHHBIX MOJIEH 3HEPrusi BOOOIe paBHA HYJIIO. JTO O3HAYAET,
YTO TOPCHUOHHBIE MOJISI MOTYT TEPEHOCUTH - HEra’HTPONUI0 0e3 mepeHoca

SHEPTHUH.

5. Bakyym 1 BUpPTyaJibHbIe COCTOSIHMSI MaTepuu!

Ha TtperbeM ypoBHE BakyyMHBIE YpaBHEHMS OIHCBIBAIOT MaTEPHUIO
pPa3IMYHOM  NPUPOABI, HAXONAILYIOCA B  IOTEHIMAIBHOM  BaKyyMHOM
CcOCTOSIHUM. I10CKONIBKY IOJIHAs DHEPIrUs U MOJIHBIM YIJIOBOM MOMEHT MAaTepuu
U JI0 U TIOCJIE €€ POKICHHS U3 BaKyyMa JOJDKHBI ObITh PaBHBI HYJIO, TO YK€ B
IIOTCHIUAJIBHOM COCTOSHMM CHUCTEMa BAKyyMHBIX YpaBHEHUN JIOJDKHA
ONMUCHIBATh KAK NPABYI0 TaK W JIEBYD MAaTEPUU C PUMAHOBOW KPHUBU3HOW M

KPYYEHHUEM, OTJINYHBIM OT HYJIA

+ +

) +
V[k eaj]“r‘Tl[kj] e’ = 0, (A.]H)

+ + +

R jom+ 2V[k T m+2T e T jim =0, (B.]H)



Ve n+T e =0, (A.)

Ei_/km +2V[k7i|j|m +2Tic[kfc\_/\m] =0, (E.]H)

Bakyymubie ypaBuenus (A.111), (B.111) He conxepxkaT HHKaKuX
bu3HUeCKMX KOHCTAaHT W MPEACTABISIIOT COO0OM MaTpHIly BO3MOXXHOTO B
npuposie. Ux TouHble pemieHus, coaepxkamue KoHCTaHTBHI wiu (QYHKIIUU
WHTETPUPOBAHUS, OMHUCHIBAIOT BUPTYaJIbHbIE COCTOSIHUSI MaTepuu, KOTOpas
BBICTYIIA€T, B JAHHOM CJIy4yae, B BUJIe HEKOTOPBIX reomMeTpuueckux oopa3on. C
NOMOILIBIO MpeoOpa3oBaHuil, HaIpUMep KOH(POPMHBIX, MOXHO NEPEUTH OT
ypaBHenuil (A.111) u (B.111) ypaBaenusim (A.11) u (B.11) unu k ypaBHeHUSIM
(A.1) u (B.1). Dt0 o03Hauaer, 4YTO pa3IUYHBIC COCTOSHHS BaKyymMa HOCST
OTHOCUTEJIBHBIN XapaKTep U B ’TOM CMBICJIE pABHOIIPABHbBI MEKTy COOOH.

Mbl  MOXeM  Temepb  OmpeneiauTh  cyOhu3umKy Kak — (U3uKy
NOTEHIIUANBHBIX ~ COCTOSIHMM. MaTepuM, ONMHUCHIBAEMBIX COOTHOIIECHUSIMHU
(A.0)—(A.111) u (B.0)—(B.111). DT cooTHOIIEHUSI MPEACTABISIOT COOOM
AHATMTUYECKYIO pealM3alldi0 HW3BECTHOr0O Ha BoOCTOKe IuaneKTUYEeCKOro
yTBepxkaeHUusa — «Bce ecTb HUYTO, HUYTO €CTh BCE», MOJYUUBIIETO Ha 3araje
dbopmy dpunocodckoro tesuca «Bece B MUpe OTHOCUTEIBLHO». J{J1 TOTO, 4TOOBI
pacUIMPUTh COBPEMEHHYIO TEOPUIO OTHOCUTEIBLHOCTH JI0 3TOTO, prtocodckoro
TE3WCa, aBTOPY MPUIILIOCH BBECTH BCEOOINI MPUHIIAIT OTHOCUTEIIBHOCTH [2].

W3 uctopuu (U3MKU WM3BECTHO, YTO BCSKUW CYHIECTBEHHBIN IIar B ee
Pa3BUTUU CBS3aH C BBIJBIKEHHUEM HOBOTO (PYHIAMEHTATHOTO (PU3UUYECKOTO
npuHiuna. Takoill npuHOMN ObUT HaWIEeH aBTOPOM B pe3yJbTaTe aHaIHM3a
TPYJHOCTEH  COBPEMEHHBIX  (PyHIAaMEHTaNbHBIX  (U3MYECKUX  TEOPH.
Oxkazanoch, 4TO MCTOYHUKOM OOJBITUHCTBA TPYIHOCTEH TaKUX TEOPUU Kak
KJIaCCUYeCKass MEXaHWKa, JJIEKTpPOJMHAMUKa (KJIaccHMuecKkass M KBAaHTOBAs),
TEOPHSs TPaBUTALIMKM DUHINITEIHA SBJISIETCS OIPAHUYEHHOCTh CIEIUATBHOTO UITH
00111eT0 MPUHIIUIIOB OTHOCUTEIHLHOCTH, Ha KOTOPBIX COOTBETCTBYIOIIUE TEOPUU
OCHOBaHbl. B pe3ynbrare ObLT BBEIEH HOBBIM (U3MYECKUN MPUHIUI —

IPUHITUI BCEOOIEl OTHOCUTEIHHOCTH, 0000IAIONNI KaK CTICIIHAIbHBIN TaK U

O6H1Hﬁ IIPpUHOUIIBI OTHOCUTCIIBHOCTH, H YTBep)KI[aIOIHI/Iﬁ OTHOCHUTCIIbHOCTD



Bcex (u3myeckux mosieid. MakTuYecKku MPUHIUI BCEOOIIEH OTHOCUTEIbHOCTH
npeacTaBisier cobo ¢puznveckyro peanusanuio ¢puaocodpckoro tesuca: «Beé B
MHUpPE OTHOCUTENbHO». TakoBa cTeneHb 0000UICHUS (PU3NUECKOTO MPHUHIIHIA,
JIeKAIlEr0 B OCHOBE TEOPUU BAKyyMa.

[To ompenenenuto, usnueckas BenuuuHa SBISETCS OTHOCUTEIBHOM,
eciii oHa myTeM HekoToporo [IpeoOpa3oBaHust WM OTOOpaXEHUs, UMEIOILIETO
(bU3UYECKUI CMBICI, MOXET OBITh OOpalleHa B HyJb (JOKaJbHO WIH B
HEKOTOpPOM 00JIacTH MPOCTPAHCTBAa-BpeMeHM). Takumu cBoiicTBaMHu 00J1aat0T

Bce nouis, Bxosmuii B cootHomienus (A.1)-(A.111) u (B.1)-(B.111).

6. CnuHOpHAas NPUPO/Ia BAKYYMHBIX YPABHEHUH

DKCIEpUMEHTAIbHBIE UCCIEA0BAaHUSA TOPCUOHHBIX TOJIEW YKa3bIBalOT HA
NIyOOKYIO CBSI3b ATHX TMOJIEH CO CHUHOPHBIMM MOJIAMHU [3], OJIHAKO YpaBHEHUS
(A.1)—(A.111) m -(B.1)—(B.111) cnuHopHbIX TIONIEN He conepxkaT. Tem He
MeHee, BAKYYMHbIEC YPaBHEHHUS MOTYT OBITh MPEJICTABIEHBI B CHUHOPHOM BH/JIE,
eciu caenys Ilenpoy3sy [11], ¢ caMmoro Hayana BBECTU CIIMHOPHYIO CTPYKTYpPY
POCTPAHCTBA-BPEMEHH C T€OMETPHUI aOCOIIOTHOTO Napaliean3Ma.

Mbl BBeIEM KOMIUIEKCHBIE TIPOCKTHMBHBIE KOOpAMHATBI € U I,
OTIpeIeIAIONIME OOBIYHbIC TPAHCISIMOHHBIE KOOPAMHATEL X =ct, X =X, X'=y,
X’=7 TEOPUN OTHOCHTEIBHOCTH CIIEyIOMM 06pazom [11]

cz=%@5 i), x=%(&ﬁ+n&_),

y= SETE) 2= (L )

KpoMe Toro, Mbl BBEJIEM CIIMHOPHYIO cucteMy otcuera [5] 0% u iB(C(=O,1)
HOPMUPOBKOU

01" =—1,0" =1,

(1)

0*v, =-0,0* =0, 1", =0,

o

OTPEICIIAIONTYI0 OOBIYHBINA BEKTOPHBIN 0a3uc B BUE



A : , . 1. , »
el =—=6 "o (0°0" +1M17), ch =—0ca (0“1F —120"),
"2 V2
. 1 . ) . ) 1 ) . .
et =—=06 45 (0%1" +170"), el =——0 "4 (090" —1™1P), 2
5 =5 2)
a,p=01, 0,1
rie c'oy — cuMBoabl WuHpenpna Ban nmep Bapmena [18], coBmamaromme ¢

MarpuiamMu [laynu B 1CeBOOEBKIMAOBOM MpoOCTpaHcTBe. M cimHOpHOU
cuctreme orcuera mpaBbie (A.l111), (B.111) u neswmidi (A.111), (B..111)
yYpPaBHEHHUsI BaKyyMa pACIICIUISIIOTCA HAa YPAaBHEHUS MATEPUU U AHTUMATEPUU
TaKk, 4YTO MPH POXICHUA MATEPUM W3 BaKyyMa »JJEMEHTApPHbIC YACTULbI

POXIAIOTCA HE TapaMHu, a kBajapuramu [ 14] coriacHo cxeme

Pacmieruisis, Hampumep, ypaBHEHHs (;1.111), (}_73.111) Ha YypaBHEHUSA
MaTepud U aHTUMATEPUH, Mbl MOJYYaEM CIEAYIOLIYI0 CUCTEMY HEIMHEUHBIX
CIIMHOPHBIX YypaBHEHHMH [l5], oONMChIBaIOIMX MOTEHUUAIBHBIE COCTOSAHUS
IIPaBOM MaTepuu

acDGiAB _aABGiCD = (TCD‘)APGiPB +GiAB(Tgc)RB -

. _ . (A1)
—(T;)c o'ro—c'c(Ty,) b
=0,,T ) T..+ +
R i sl =0Ty = (T, )F - (T ) B FE (B.III)
+( )D T +( ) B DF FE’ ]
U aHTUMATCPHUH
i i P i i R
0 0 ABP—a‘ABG CD‘=(TCD)/A1 c'rs+0C AB(TgC)RB - (;I.HI)
—(T,p)e o'm—c'cr(Ti)p,
R/:BCD _aCDTA+B aABTgD ( ) il —(T, )BFT
+( AB) CTI:D—I—( ) BT +[ AB°® CD] (BI[I)
A,B,D..=0,l, A,B,D..=0,1
3necb o'ss — crnuHOpHBIC cuMBOJBI Hpromena-Ilenpoysza [19] c
KOMIIOHCHTaAMHU
G(I)O =O);BUQ6B, Glii =G;Blal_s,
3)

i i pna-P i _ i anp
Gy =0,,0°17, o =0,70"



BAKYYM

JIEBBIU MUP
JIEBASI JIEBASI
MATEPHUS AHTUMATEPUS

IIPABBIN MUP

[\

ITPABASA
MATEPUSA

ITPABASA
AHTUMATEPUSA

Puc.4. Pooicoenue xsadpue uz saxyyma. Ilpaswiii u neswiii mupwl onucwviearomes ypasnenusmu (A.111), (B.111) u (A.111), (B.111)
coomeemcmeenHo. [Ipasvle u nesas mamepuu u AHMUMamepuu ONUCHIBAOMC CNUHOPHBIMU VPAGHEHUAMU.




R....T

FEDB®

aR T;. - cnuHOpHbIe 2Xx2 Matpulsl Kapmenu [16] (3Hak+o3Havaer

FEDB> FE>" FE
SPMUTOBO CONPSIKEHUE).

JIByXKOMIIOHEHTHBIC ~CIHUHOPBI  0%,i® WIrparT poJib MOTEHIIMAIOB

TOPCUOHHBIX TMOJE€A M YJOBIECTBOPSIOT CHUCTEME HEJIMHEHWHBIX CIMHOPHBIX
YpPaBHEHUU BUJA
vV, 0,=v0,0,0, —a0,0,7,B0,1,0, +£0,1,1, — @)

—-11,040, +p1, 0,1, +01,15 0, —kt, 1,415,

Vite =v0,0,0, —20,0,T, —pn0,1,0, +m0, 1,1, — )
—ytaoﬁﬁx +ai, 0,1, + B, 6;@ —El, L0,
o0oOwiaronye HeJIMHEWHbIE CIMHOPHBIE ypaBHEHMs [ alizenOepra-lIBaHeHKo.
Taxum oOpazom, nporpamma Knunddopna-Pumana-Dii-uireiina-Iaiisendepra-
VBaHEHKO HaXOJUT CBOIO peajHM3alMIi0 B paMKax I'e€OMETpPUU aOCOIIOTHOTO
napasuieJn3Ma co CIIMHOPHOM CTPYKTYpO, IPU 3TOM CTPYKTYPHBIE YpaBHEHUS
reOMEeTpUH aOCOTIOTHOTO Mapajjien3Ma OMUCHIBAIOT PA3IUYHBIE COCTOSHHS
@usnueckoro Bakyyma. [lomoOHble k€ ypaBHEHHUS MOJIy4aroTCsl I10CIe

CIIMHOPHOI'O PACIIEIUIEHUs JIEBOW MAaTEPHH.

7. YpoBeHb 3JJIEeMEHTAPHBIX 4YaCTUIl WU moJei. Pokaenume mMarepuu u3
BaKyyMa

Ilepexon Marepun U3 BUPTYaIbHOI'O COCTOSHUS B PEAIbHOE MPOUCXOAUT
1ocJie TOro, Kak TeoMeTpusi abCOIIOTHOTO Napajijien3Ma KOHKPETU3UPYETCs B
pe3yJibTare CIIOHTAaHHOU (DIYKTyallud WU MOJI BO3JECUCTBUEM YK€ POKICHHOU
U3 BakyyMa Mmarepuu. KOHKpeTHass TeOMETpHsl COAECPKUT B MX OCHOBHBIX
XapaKTEPUCTUKAX KOHCTAHThI WM (PYyHKUINHU, UMEIOIINE (U3NUECKUE 3HAUCHHUS.
B sTom J cinyuae Bo30yKIeHHOE BaKyyMHOE 00Opa3oBaHUE MPOSBISET ceOsl Kak
peanpHasg yacTMUna WM mojne. VHbIMM CcIOBaMHM, IPOUCXOIUT POKIACHUE
peanpHOM MaTepuy W3 BaKyyMa, T. €. NEPEXO0J Ha YETBEPTHIM, YPOBEHb
peanpHOCTH, [IpM 3TOM pOXKIAEHHAs MaTepUsi OMMCHIBAETCA PACIIUPEHHOU
CHUCTEMOW CIMHOPHBIX YpaBHEHUM OWHINTEWHA -SHra- Muuica 1is npaBou u

JIEBOW MaTEpUU Y aHTUMAaTepuu. /(s mpaBol MaTtepuu 3T YPaBHEHUS UMEIOT



Bu [15]

aCDGiAB_aABGiCD = (TCD)iGiPB +GiAR(T5C)g -

P __i i +\R (AS)
_(TAB)CG PD _GCR(TBA)D’
+S
2D yop = NE 458 ey = VT iy (B™.1)
CABCD aCD AB+8AB CcDh (TD)iTFB +(TD+C)§TAF - +S
(B*S.2)
_(TAB)CTFD_( )D cF AB’ CD] ABCD’

rjie KOHCTAaHTA V MOXeT TNPUHAMATh 3HAaueHHs Vo=8TIG/c'mus ciyuas
rPABUTALIOHHOTO  B3aHMOJCHCTBHA WIH v, = 8Te/mc’ mia  ciydas
3JIEKTPOMATHUTHOTO B3auMojeiicTBus. YpasHenus (B'. 1) mpeacTaBusior
co00l CIMHOPHYIO 3aIIUCh MOJIHOCTHIO T€OMETPU3UPOBAHHBIX (BKJIFOUYAsl TEH30P
SHEPrUU-UMITyJIbCA MATEPUHU) YpaBHEHUN OWHINTEHHA, IPU 3TOM HCTOYHUK B

o0IIEM Clydae OINpPENENAETCS 4Yepe3 ABYXKOMIIOHEHTHBIC CIIMHOPBI T,... B

00IIEM CiTydae OIpPEeAENsIeTCsl Yepe3 IBYXKOMIIOHEHTHbIE CIIMHOPHI 0, i® 1 ux

o v+ o
npousBoanbie. C apyroit cTopoHsl, ypaBHeHus (B'.2) mpencraBisitor coboit
MOJIHOCTBIO T€OMETPU3UPOBaHHbIE ypaBHEeHMs SIHra- Musuica, B KOTOPBIX TOK

T ., TAKIKE OTIPEIENAETCA Yepe3 ABYXKOMITOHEHTHBIE criHHOpHI 0%, i/

YpOBEHb DJJIEMEHTApHBIX YacTUL M IIOJIEH IM03BOJISIET YCTAHOBUTH
COOTBETCTBHE CHUCTEMbI BAaKyyMHBIX ypaBHeHu# (A), (B) ¢ pyngamentanpHbiMu
ypaBHEHUSIMU COBPEMEHHOW (M3MKM TaKUMH, KaK YpaBHEHUS OWHINTEWHA,
Sura-Mwuuica, Makcsenna- Jlopenua, Jupaka u 1. n. TopcuoHHble mons npu
STOM OKAa3bIBAIOTCS MOJSIMM WHEPLUUU, TEMU CaMbIMU MOJSMU HMHEPLHUH,
KOTOPBIE BBI3bIBAIOT CHUJIbI MHEPUMHU B YCKOPEHHBIX CHUCTEMAaX OTCYETa.
BonHoBble (YHKIMM KBAaHTOBOM TEOpUM, CIEAYIOLIEH W3 BaKyyMHBIX
YPaBHEHUH, BBIPAXKAIOTCA YEpe3 IOTEHIMAIbl TOPCHOHHBIX IIOJIEH, POJIb
KOTOPBIX HIPAIOT JBYXKOMIIOHEHTHbIE crmHopbl 0%, i (moTeHmmansr mos
WHEPIIMH) YIOBJICTBOPSIONINE B OOIIEM ciiyyae cucreme ypaBHeHuu (5), (6).
[TosTomy ypaBHenus (5) u (6) cieayer paccMaTpUBaTh KaK YpaBHEHUSI KBAHTO-

BOI TEOPUH MOJISL, CIEAYIOLIEH U3 BAKYYMHBIX ypaBHeHHil (A), (B).



8. O «cBA3M KBaHTOBBIX BaKyYyMHBIX CIHHMHOPHBIX TOJiell ¢
ncuxopu3n4ecKUMHM MOJISIMH

Tounsle pemeHus BakyymHbIX ypasuenumii (‘A%) u ('B®) ommceiBaror
BaKyyMHbIE BO30YK/I€HHUs, KOTOPbIE MOTEHIIMAIBHO MOTYT CTaTh HAOII01aeMOM
Ha OIbITE MpaBoOll Marepued paznuuHoro Buaa. Hampumep, chepuyecku-
CUMMETPUYHOE 4YacTH MOJOOHOE peUIeHHEe BaKyyMHBIX YpaBHEHMI,
colepkamiee OXHY NPOM3BOAHYIO KOHCTaHTy uHTerpupoBamms W',
XapakTepu3ymllylo JaHHoe Bo3OyxaeHue, omnpeaensercss ClaeayoUm
Ha0OpOM CHUHOPHBIX Tosiek [20], 3amucaHHbBIX B 0003HaUCHUSIX (hopMannzma
Hpromena-Ilenpoysa [19]

Pemienue ¢ KyJJOH-HbIOTOHOBCKMM MOTEHIMAJIOM

1. KoopauHatst X\ == u, x' =r, x°, X°. (6)

2. KomnonenTtsl cumBojioB HubtoMeHa-Ilenpoysa

G(l]o = (0,1,0,0), Gll] = (17 U,0,0), G(l)l = p(0,0,P, lP)a

% =(1,0,00), o!'=(-U100), o= —L(o,o,l,i)
2pP
U=-1/2+¥"/r, P=Q)"*(+¢C /4), ¢=x"+ix’,
YO = const.
3. CriuHOpHBIE KOMITOHEHTHI KO3 PHUIIMEHTOB BpaleHus Puyaan

p=—1/r, a=-p=—0"/r, y=V"/2r%,

w=-1/2r+¥°/r*, a’=¢/4.

4. CriuHopHble KOMIOHeHTHI Pumana: W,=W=- W/r’  Merpuka Pumana

peuienus (6) uMeeT BU

0
ds? = [1— 23] Ja’u2 —2dudr —r*(d0° +sin’ 0de ). (7)

Ecniu  mepeditu  k  cdepuueckuM  KOOpJAMHATAM C  [OMOIIbIO

npeoOpa3zoBaHUil KOOPJIMHAT BUJIA

_ 0 dr o
ct=Xx E, r=x,
(CC_)I/Z x3 (8)
0=—""—=, tangp=—,

C(A+1/458) X



TO B 9THUX KOOpJAHMHATaX MCTPHUKaA Pumana 3anuiercs kak

29

r

A

ds* =(1-=——)c’dt’ —(1-=—)"dr* —r*(d0’ +sin’0de*). 9)

Kpome Toro, B 311X ke koopauHarax merpuka Kuinunra-Kaprana mis
petnenus (6) uMeeT BU
_ (TOBZ rdit — 2(Y° -r) 02— 2(W° —r)sin’0
2r v 7

dr? = o>, (10)

[lepexon BakyyMHOro BO30YXXACHHMS M3 BHUPTYaJbHOTO COCTOSIHUS B
peaJlbHOE IMPOM3OWIET TOrza, KOrja KOHCTAHTa , XapaKTepU3yromlas
B3aUMOJCHCTBHE, OyIeT BbIpaKeHa uepe3 (PU3NYeCKHe KOHCTaHThl, B
YaCTHOCTH, BaKyyMHOE€ BO30Y’KIEHHE OMMCHIBAECT I'PABUTUPYIOLIUI UHEPLUOH,

€Cln

MG
Y= (11)

c

35ech ¢ - CKOpocTh cBeTa, M - Macca uHepuuaona, G - rpaBUTalMOHHAs
OCTOSIHHASL.

OTO0 o03Ha4yaeT, uYTO B JAHHOM CJlIyyae BaKyyMHO€ BO30YyKIeHHE
OMKCBIBAET POXKIACHHYIO M3 BaKyyma I'paBUTHPYIOILYIO YacTHUIy C Maccoil M,
JBUKYIYIOCS C JOCBETOBOM CKOPOCTH (OpaguoH).

[Ipu = -1/2 nonyyarorcs eie ABa pelieHus!, ONMchIBarolIre chepuyecku-
CUMMETpPUYHBIE O0BEKThI ¢ Maccod M (He 00s3aTeNbHO MOKOS), IBUXKYIIHECS

CO CBETOBOM (JIFOKCOM) M CBEPXCBETOBOM (TaXMOH) CKOPOCTSIMU

0 0\
is? =[_ " ]czdf-(‘ " j dr? —r>(d0* +0°do>), (12)

r r

0 0\
ds2=(_1_2\P chdﬁ—(‘l_ﬂ j dr* —r*(d0” +sinh*0de®),  (13)

r r

Bri6upas xonctanty W B Buze W = ¢ (14)

Mbl TIOJIy4yaeM TPUIUIET PEIICHU ISl OMUCAaHUSI POXKICHHOW M3 Bakyyma
yacTulbl 3apsiaa ¢ Maccoid m [21]. Koncrantel (11) u (14) MmoxxHO npeicTaBUTh

B BUAC



Y0 = MG/c* = e (15)
¢ Mc
2
‘I’fzez/mczzc—i, (16)
hc mc

rre a=e*/hc u f=M>G/hc

Oe3pa3MepHble KOHCTAHTHI, MO KOTOPBIM MOYKHO NPOU3BOIHUTH PA3I0KECHHE
ypaBHEHHH B  YAaCTUYHOM  CiIy4ae CJaObIX  JJIEKTPOMAarHUTHBIX |
IpaBUTAIIMOHHBIX ToJiel. KpoMe Toro, ncnonb3ys BHITMCAHHOE BbIIIE PEIICHUE
U COOTHOWIEHUS (4), MOKHO «IIPOHOPMHUPOBATH» ypaBHEHUs (5) u (6) Mo 3TUM
Oe3pa3MepHbIM KOHCTaHTaM. B 3ToM cilydae Mbl MOJIy4MM KBAaHTOBBIE
ypaBHeHMs Ui JBYyXKOMIOHEHTHbIX crmuopoB 0% i | comepxamme
nocrosiuuyto [lnanka h.

Hcnonb3yss HOpPUHUMII  COOTBETCTBUS B  NPUOJIMIKEHUH  CJIA0OBIX
JJIEKTPOMATrHUTHBIX M TIPaBUTALUOHHBIX IIOJIEH, MOXHO YBHJIETh, 4YTO
BaKyyMHbIE€ YPaBHEHHSI M HMX TOYHbBIE DPEILIECHUS OIHUCHIBAIOT 3apsDKCHHbIE U
HEUTPAJIbHBIE KBAHTOBBIE M KIJIACCUYECKHE YACTHULBI, JUISl ONMHCAHMS KOTOPBIX
OOBIYHO HCIIOJIB3YIOTCS Takhe (PyHIaMEHTaJbHbIE€ YpPaBHEHHUS KaK ypaBHEHUS
OunHireHa, Makcsemna, [{upaka, llpenunarepa u 1. 1. B nonoysHenue x 3tum
YPaBHEHUSIM  IIOJNy4YalOTCAd  ypaBHEHHUsA, COJEp)KallMe MHHUMbIE (WM
KOMIUJIEKCHBIE), @ TaK)K€ OTpPULATENbHBIE MAacChl M 3apsbl, JBHXKYLIUECS CO
CBEPXCBETOBBIMH CKOPOCTSIMU M BCIATh IO BpeMeHH. [1o-BUAMMOMY HMMEHHO

ATH CBOICTBAa BaKyyMHBIX YpaBHEHUN OMNHUCHIBAIOT Ty Ooraryio (eHome-

HOJIOTUIO, KOTOpPas Ha6J'IIOI[aeTC$I B HCI/IXOQ)I/IBI/I‘-IGCKI/IX SABJICHUAX.

9. 3ak0ueHue

Ha ceropnsiminuii AeHb cyliecTByeT OOrarhlii (pakTHUECKHil MaTepual,
OTHOCSIIMUCA K  TNCUXO(DU3WYECKUM  SBJICHUSAM, OJIHAKO  ITPOYHOMU
TEOPETUYECKOM OCHOBBI B MMEIOIIUXCS paboTax, BKJIOYas paboOThl XareianHa
[4—6] u [xana [21], HeT mo cux mop. JIroOble NMONBITKU 1aTh OOBSICHEHHUE
CyHIECTBYIOIIUM (akTaM B OTpPBIBE OT COBPEMEHHOW HAyKH HE MOTYT

CUUTATBCA YCIICHIHBIMHU, IMOCKOJIbKY PCAJIbBHOCTL MPCACTABIIACT coOoi CIMHOC



esoe, a ncuxousuka, ¢ OAHON CTOPOHBI, U CBOEBpEeMEHHas (pu3mKa ¢ Apyroi
NPEICTABISIOT COO0H pa3InyHbIEe TPAHU €IMHOTO IIETIOTO.

B nacrosimeidr pabore OBLIO MOKa3aHO, YTO HEKOTOPBIE BEChbMas*oOIIne
CBOMCTBa MCUXO(PU3UUECKUX SBJICHUN (HANpUMEpP, CBEPXCBETOBAs Iepenaya
uHpopmaluu 0e3 mnepegaud 3HEpruu), cienyrorT u3 Teopun Dusmyeckoro
Bakyyma. DJrta Teopus sBIsSE€TCA pe3yibTaTOM €CTECTBEHHOI'O pPa3BUTHS
bu3nueckoil HAyKd M TOITOMY HEYAUBUTEIBHO, YTO HMEHHO SIBJICHUS
NCUXO(U3UKHU TPEACTABISAIOT CO0OW BECOMBIM apryMEHTOM MAJisi O0OOIICHHS
COBPEMEHHBIX (PU3UYECKUX TEOPUH.

OKCIIEpUMEHTHl  TIOKAa3bIBAIOT, YTO  OCHOBHBIM  HHCTPYMEHTOM
NCUXO(U3UKH SBISETCS YEIOBEYECKOE CO3HAHHE, CIOCOOHOE «IOIKITIOYATHCS»
K nepBuyHOMY Toit0 Kpyuenust (WM equHOMY TOJII0 CO3HAHMS) U Yepe3 HEero
BO3/ICIICTBOBAThH Ha «TPYOBIe» YPOBHH PEATbHOCTH — TIIIA3MYy, T'a3, KUAKOCTD U
TBepoe Teno. BronHe BeposSITHO, UTO B BaKyyMe€ CYLIECTBYIOT KPUTHUECKHE
TOUYKH (TOYKH OM(YpKAIMK), B KOTOPBIX BCE YPOBHU PEATTLHOCTH MPOSIBIISIOTCS
OJTHOBPEMEHHO BHUPTYaJIbHBIM 00pa3oM. JlocTaTOYHO HE3HAUMTEIBHBIX BpP3
NEHUCTBUN HA 3TH KPUTHUYECKUE TOYKH «IIOJIEM CO3HAHUS» MJIsi TOr0, YTOOBI
pa3BuUTHE COOBITHIA MPHUBENO K POXKIACHHUIO M3 BaKyyma OO TBEPAOTO Tela,
a100 KUAKOCTH WM rasa U T. 1. CyllecTBOBaHHE SIBICHUS TeJernapTaluu
IPEIMETOB YKa3bIBAET HA BO3MOXHOCTh «yXOJa B BAKYyM» M «POXKIACHUS W3
BaKyyMa» HE TOJBKO JJIEMEHTApHBIX YacCTHI[ M aHTUYacTHI, HO U Oosee
CIOXHBIX (U3MUECKHX OOBEKTOB, TMPEJCTABISAIOMIUX COO0OM OTrpoMHOE,
YHOPSA0YCHHOE CKOTUICHUE 3TUX YACTHII.

BaxxHo OTMETHUTH, YTO KpOME TPaBUTALMOHHOTO U 3JIEKTPOMArHUTHOTO
noJiel, Teopust PU3NYECKOro BaKyyMma BBIIETSIET 0COOYIO POJIb MOJIF0 CO3HAHUS,
dbuzuyeckum HocutTeneM sBisercs [lone mHepuuu (TOPCUOHHOE TMOJE). ITO
(pu3nyeckoe moJyie NOPOKIACT CUIIbl MHEPLIUHU, ACUCTBYIOUINE HA JIOObIE BUABI
MaTepU B CWIy HX YHUBepcaldbHOCcTH. He uCKIIOYeHO, 4YTO SIBICHUE
TeleknHe3a [22] (mepeaBmwKeHHWE  MPEAMETOB  Pa3IUYHOM  MOPOIBI"

NCUXO(PU3UICCKUM  YCHIIUEM)  OOBICHSACTCS  CIIOCOOHOCTHIO  UeloBeKa



Bo3MymaTh Pusnueckuii Bakyym BOMM3M mpeaMmera TakuM o0pa3oMm, 4TO
BO3HUKAIOT ITOJISI M CUJIbI HHEPLIVM, BBI3BIBAOIIUE JBUKEHHE IIPEIMETA.

ABTOp BBIpaXXaeT HAAEKAY, 4YTO UMEHHO Teopust Pusnueckoro Bakyyma
OKa)XeTCs TOW HAyyHOW OCHOBOM, KOTOpas MO3BOJUT HAC OOBSCHUTH CTOJIb

3araO4HbIC ABJICHUS KaK SIBJICHUA HCI/IXO(bI/ISI/IKI/I.
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O ®PU3UKE U IICUXOPU3SUKE
AKUMOB A.E., BUHI'M B.H.



1. Beenenne

duznyeckas Hayka, U3ydarouiasi caMble MPOCThIE M MPU 3TOM Hambojee
o0lmue 3aKOHOMEPHOCTH HIPHUPOABI, HMEET JeJI0 BCEro C YEThIPbMS
byHIaMEHTAIbHBIMU  B3aUMOJICUCTBUAMU. [ Kaxa0ro B3auMOACUCTBUS
CYILIECTBYIOT COOCTBEHHble Teopuu. llpenmoureHne NPUHITO OTAABaTh
KOHIIENIMSIM, KOTOpbIE CIOCOOHBI, MCXOAS M3 OJHHUX MU TeX K€ IePBbIX
Gu3MUeCKUX TMPUHIIMIIOB, OOBSCHUTH HAaWOOJNbBIIEE YHUCIO PAa3HOPOIHBIX
sd¢dekroB. Tak BO3HHMKIA €IUHAS TEOPHUS BJICKTPOMArHUTHOTO U CJIadOro
B3auMoaeucTBUM. [l0 yTBEpKIIEHUIO IPU3HAHHBIX ABTOPUTETOB MOCTPOCHUE
eaquHoir Teopun 1 mons (ETII) — cynepoObenuHEHHs] BCEX UETBIPEX
B3aMMOJCHCTBUI Kak anmodeo3a OpTOJOKCAIbHON HayKh — JENI0 HEAaleKOro
Oynymero [1].

Ha ¢one sToro oxumaemoro ycrmexa KaXeTcsl CTPAaHHBIM HaJIU4He
IpyHmbl AKCIEPUMEHTAIbHBIX JIaHHBIX, KOTOpPbHIE HEBO3MOXXHO OOBSCHUTD,
npuBiekas noHsTus Oynaymeidt ETII. OTu naHHbIe BO3HUKAIOT HE TOJBKO B
¢u3nYecKuX HKCIEPUMEHTaX, HO U B XUMHH, Onoioruu, Mmeaunune. Oco6eHHO
IIMPOKO OHU TPEJICTABIICHBI T. H. MAPaHOPMAJIBLHBIMHU WU MCUXO(U3NIECKUMU
ABJICHUSIMHU. Pe3ynpTaThl TAaKUX OHKCIEPUMEHTOB BBITVIANAT, KakK IPaBUIIO,
(aHTacTHYECKUMU, HETOCTOBEpHBIMU. K TOMy ke uX 3a4acTyro ObIBaeT TPYAHO
Bocripou3BecTu. Kak cimencteue, HaydHas cpeia MOJIIPU30BaHA HA CKENTHKOB,
KOTOPBIE CUHUTAIOT OIBITBI HEKOPPEKTHBIMHM M ONTHMHUCTOB, OTMEYAOIIHNX
HEMOJIHOTY Haubonee oOmmx ¢u3nMIecKux npeacTaBieHuid o Ilpupone.
Hakomnnenue Bce HOBBIX NPOTUBOPEYMBBIX PE3YNbTATOB JIMIIb yCYryOJser
CUTYyalHIO. IToaTomy €CTECTBEHHBIM BBITJISAIAT MOSIBJICHHE
AKCIIEPUMEHTAJIBHBIX U TEOPETHUYECKHX paboT B o0yiacTh (PU3MKH, KOTOpHIC
[OJIBEPral0T COMHEHMIO CTapble B3IJISABL. DKCIEPUMEHTATOPHl TPAAUIIMOHHO
IBITAIOTCS 00OCHOBATh CYIIECTBOBAHHE HOBBIX (PM3UYECKUX TOJEH U YacTull, a
TEOPETUKH, KaK TIPaBUJIO, CTPOAT MOJEIM C PACIIMPEHUEM MOHSITUN
IPOCTPAHCTBA M BPEMEHU U JIPYTrUX (PYHIAMEHTAJbHBIX KAaTE€TOpUM, YTO NAeT

HOBBIE OOBACHSIONIME BO3MOXKHOCTH. OHAKO, pacIIUpeHUE COJEpPKAHUS



byHIaMEHTAIbHBIX KaTETOPHUil 3aTparuBaeT HEe TOJBKO (PU3UKY, HO BCIO HAYKY
B LIEJIOM.

Oco0eHHO 3TO OTHOCUTCA K BOIpPOCaM MHPOBO33PEHUECKOTO TOJKA.
[ToaTOMy MONBITKM TPHUHATH HOBEHMIIYIO TEOPHUIO JHIIbL HAa OCHOBAHUU €€
COTJIacHUsl C OIMBITOM MOPOXKJIAIOT TPYJIHOCTH 001IePUI0COPCKOro Xapakrepa.

BaxxHo MOHSATH, KaKUM 00pa30M MOJIOKEHUS HOBEHIINX TEOPHUM MOTJIU
Obl MOMOYL B OOBSCHEHUN NPOTUBOPEUUBHIX (PUIMYECKUX PE3YIbTATOB U
ncuxodmsndeckux henomeHoB. Kakoe mecto moxer 3aHsaTh Co3HAHUE B TAaKOH
TUNOTeTUYeCKOr KapTuHe mMupa? OTBETHI Ha ATH BOMPOCHI 3aBUCAT OT BHIOOpA
TOYKH 3PCHHUS.

B mnacrosimeit paboTe BbIOpaHa Tpyla TEOpUN, OMUPAOIIAsCA Ha
anmapat  auddepeHunanbHOM  reoMeTpur  a@PUHHBIX  MPOCTPAHCTB.
OOcyxmaeTcsi BO3MOXHOCTh  HUCIIOJIB30BaTh OOBEKT JTUX TEOpUH —
TOPCUOHHOE TMOoJe (Moje KpydeHHUs) i OOBSICHEHUS HKCIEPUMEHTATbHBIX
pEe3yNbTaTOB MCUXO(PU3UKU. IJIEMEHTHl BBICIIEH HEPBHOM JESATEIBHOCTU
YeJIoBeKa MPOWUIIOCTPUPOBAHBI IMPOIECCAMH  ACCOLIMATUBHOW TaMSITH C
UCIIOJIb30BAaHUEM MOJIeNM HEeHpoHHOU ceTu. OOCyk)aaeTcsl Takke BO3MOXKHAs
npupojia B3aUMOACHCTBUS TOPCUOHHOTO moJjis U Co3HaHUS, COOTHOIICHUE
OCHOBHBIX (PMIOCO(CKUX KATETOPHM ¢ KOHIICTIIIHEH TOPCUOHHOTO TTOJISI.

JlanHass pabota He HMMeEeT Ielibl0 yOenuTh YuTaTessl B PEalbHOCTU
ncuxodusndeckux siBiaeHWM [2, 3] W TOPCHOHHOTO TOJSA. ITO JEN0
€CTECTBEHHOHAYYHOW MPaKTHKU. 3JIeCh XK€ MpeajaraeTcss psa AOCTATOYHO
OoOIIUX TMpEeNCTaBICHUN, KOTOpPhle MOIJIM OBl COCTaBUTh OCHOBY ISt
oObsicHeHHsT (peHOMEHa MCUXO(PU3UKUA C TOUYKH 3peHus ¢u3uku. MHTEpecHO
ObUIO TMOMBITATHCS OTBETUTH Ha Bompoc o mecTe Co3HAHMS 4YelloBEeKa B TOM
TUIIOTETUYECKOM MHUpPE, B KOTOPOM PeaIbHO TOPCUOHHOE MOJIe U TICUX0(pHU3HUKA.
Kakass meTomonorusi Hayku Moryia Obl COOTBETCTBOBaTh Takomy mupy? Kax
BOOOIIIE TOHUMATh PEeaTbHOCTh NCUXO(DU3UKU?

ABTOpBI, HE SBISASCH TIpodeccnoHaTbHBIME (PrutocodamMu, CO3HATEIBHO

¥XO0OAT OT OIPCACIICHUA MCCTa HpezmaraeMoﬁ UMM CXEMbl OTHOIICHMU



UJCATBHOTO M MAaTePUAILHOTO B JiepeBe (PMIOCOPCKUX CUCTEM M OT CKOJBKO-

HUOY/Ib JE€TAIbHON MPOPAOOTKU BO3HUKAIOUIUX IPU 3TOM BOIIPOCOB.

2. TopcuoHHOE MOJIe KAK 00bEKT HAYKH

B oOmieit Teopun OTHOCUTEIBLHOCTH A. DUHINTEHH BIEPBBbIC MOKa3al
rIIyOOKYIO0 B3aUMOCBSI3b aOCTPAaKTHOI'O I'€OMETPUUYECKOTO MOHITHS KPUBU3HBI
OPOCTpaHCTBA ¢ (usmueckumu npobiemamu rpaBuTanuu. OIHAKO, CO3/4aTh
€AUHYI0 TEOpUI0 TIpaBUTAllMM M  DJEKTPOMAarHeTu3Ma, B  KOTOPOH
AJIEKTPOMArHUTHOE MOJIE TAK)KE MPOUCXOAMIIO Obl U3 OCOOBIX T€OMETPUUYECKUX
CBOMCTB IpOoCTpaHCTBa A. DOHWHIITEHHY HE ynalock. Tem He MeHee,
reoMeTpu3anus GU3NYECKUX TMOJIeH OCTaeTCsl MPUBIEKATEIBHON MPOrpaMMOil
Ul TEOPETHUYECKON (U3MKM Ha MPOTSHKEHUH Bcero croyetus. Kpususzna
OPOCTPAaHCTBA HE €AMHCTBEHHAs €ro xapakTepucThka. Ha BO3MOXHYIO CBSA3b
HEKOTOPBIX (DU3MUECKUX BEIUYHMH C JPYIMM T'€OMETPUYECKUM IOHSATHEM —
Kpy4eHHEM IPOCTpaHCTBa — oOpatwi BHUMaHue D. Kapran B 1922 rony. Ero
u7eu ObLIM Pa3BUTBI U B HACTOSALIEE BPEMs CYIIECTBYET HECKOJBKO TEOPUH
[4,5], npeacka3bIBalOIIMX MPUHIMIIMAIBLHO HOBBIE pu3nyeckue 3pdextel. OHU
nojsyunsin Ha3BaHue 3pdexroB TopcuonHoro mnons (TII). B coro ouepens
TEOpPHUH, KOTOpbIE TaK WJIM HWHA4YE€ YUYHUTHIBAIOT KPY4YEHHE IPOCTPAHCTBA-
BpPEMEHU, MBI Ha3bIBaeM 31ech Teopusmu TII.

CoryiacHO yKka3aHHBIM TEOpHUsM, UCTOYHUKOM TII MOryt ciykuTh Kak
BpAILlEHUSI CUCTEM I'PAaBUTHUPYIOIIMX YaCTHUILl, TaK U UX COOCTBEHHBIE YIJIOBBIC
MOMEHTbl — chnuHbl. [lo3TOMy JAMHaAMMKa MHKPOYACTHI] CO CIHMHOM
paccMaTpHUBaeTCsl Kak aJeKBaTHBIN 30HA Aiid oOHapykeHusa TII. O630p Takux
AKCTIIEPUMEHTOB JIaH, HalpuMep, B padoTax [4, 5].

KakoB skcniepumentanbhblii ctatyc TII? Ilpexnae Bcero ormMeTuMm, 4To
KOHCTaHTA CIIMH-TOPCUOHHOI'O B3aUMOJICUCTBUS (nns TII c
pacupocTpaHEeHUEM) JO CHX IIOp HE OompelereHa. IJTO  3aTpyIHSET
npeackasanue Habmogaemoctu Tex win HHBIX 3¢pdexkroB TII, paspaboTky

COOTBETCTBYIOIIMX MPUOOPOB. B TO ke BpeMsi 3TO O3HAYaeT U OTCYTCTBHUE



MPUHIIMITHAIBHBIX 3alPETOB Ha 3aMETHOE TPOSBIICHUE TOPCUOHHBIX d(PPEKTOB.
CymectByer, pnanee, Llenblid pan sKkcnepuMeHTOB, Hampumep [6]—][12],
KOTOPbIE€ COBPEMEHHAasi OPTOJOKCaldbHAs HayKa HE MOXET OOBSICHUTH B
npuHiune. OOmMM B TakOoro poja SKCIEPUMEHTaX SBISETCS HalUYue
HEYJIOBUMBIX JAJIbHOJCUCTBYIONIUX (DU3UUECKUX CHJI. YCTaHOBJIEHO, YTO ATO
HE DJIEKTpOMAarHuTHble cuibl. C Apyroil CTOPOHBI, IPaBUTALIMOHHBIE CHIIbI
3aBEJIOMO CIIMIIKOM CJa0bl, 4TOOBI BbI3BaTh HaOonaeMbie A dekTol. B atoi
CUTyalldd €CTECTBEHHO BBITJIAJAT MONBITKU OOBSICHUT ONBITHBIC JAHHBIE B
pamkax teopuit TII.

[TonbiTkn Mcnonb3oBaTh Teopuro TII mpennpuHuManucs B pabote [6]
JUIsl OOBSICHEHWsT aHOMajuu Beca rupockoma; B [13] — mis oObsicHEHUS
B3aUMOJICHCTBUS MOJAPU30BAHHBIX JIa3epHbIX Jyueit [14]. CyiiecTBoBaHue T.
H. «ISITOM CUJIBD) KaK HaOJII0JIaeMbIX OTKJIOHEHUW OT 3aKOHAa BCEMUPHOTO
TATOTEHUS OOBACHSIIOCH C TOUKHU 3peHus koHuenuun TI1 B padote [15]. B [ 16]
U3JIOKEHA TEOpHUsl CIHUH-TOPCUOHHBIX B3aWMOJEHCTBUU MPHU CTOJIKHOBEHUH
NOJISIPU30BaHHBIX TPOTOHOB. Bompockr ¢usuku TII paccmorpenst 6onee
noIpoOHO B APYTUX CTATHAX ITOTO COOPHUKA.

[Tcuxoduzruueckue SBICHUS TAKXKE BBIXOIAT 3a PaMKH TPATUIIMOHHBIX
IIPEJACTABICHUM O YEThIPEX B3aUMOJCUCTBUAX. V3BECTHBI MHOIOYMCIIEHHBIE
AKCIEPUMEHTAIIbHBIEC JIaHHBIE O NaJbHPACHCTBYIOIIEH TEIENaTUYECKON CBS3U
[17]. B HEKOTOpBIX ONbBITaX YYACTHUKOB M30JMPOBAIM JApPYyTr OT JApyra
pa3IMUYHBIMU  DKPAaHUPOBAHHBIMM  Kamepamu [18], dYTO He cCIyXuio
IOpensTCTBUEM AJiA nepeaaun uHpopmaiuu. M3BecTHbl 3QGeKTsl ICUXOKHHE3a
— MBICIIGHHOTO BO3JICHCTBUS Ha (uinueckue npubopsl [19], scHOBUIeHUS,
perpo Buuenus u llpenckazanusi Oyaymiero [2]. B Hacrosiee Bpems BO
MHOTHX CTpaHaX aKTUBHO M3y4daroT T. H. 3gdext Maxapumu. OH COCTOUT B
[To3utuBHOM  MCUXO(MU3MYECKOM  BO3JAEHCTBUNM HAa XOJ  KaKoOro-iuoo
COLIMAJILHOTO SIBJICHUSI, HAllpUMEp, BONHBI MOCPEACTBOM KOJUIEKTUBHOM CHH-
xpoHHoil meautanuu [20]. IIpakTuka KOJJIEKTUBHOW MEAUTAIlMi peaan3oBaHa

B paMmkax MexayHapoaHoil Accomuanuu Maxapuilii, €€ HCCISAyIOT COTHHU



Hay4HBIX LIEHTPOB 10 BCEMY MUDY.

be3yciioBHO, B MOTOKE COOOIIEHUN O ICUXO(PU3NYECKUX IKCIIEPUMEHTAX
BEJIMKA JI0JIS1 JTOKHBIX. MHOTHE 3KCIIEpUMEHTBI HEKOPPEKTHO NTOCTABJIEHBI U HE
BBIICPKUBAIOT KpUTUKU. OJHAKO, HEOOJbIlIasg 4YacTh ONBITOB BCE-TAKU
3aCITy>KMBAET CEPbE3HOI0 BHUMAHMS: 3TH, ONIBITHl COOTBETCTBYIOT TPEOOBaHUSAM
Hay4YHOU METOJOJIOTMU B TOM Mepe, B KAKOH 3TO BO3MOXHO.

[TonpITKH OOBSICHUTH NMCUXO(PU3NYECKUE SIBJICHUS B PAMKaxX KOHLEMIIUU
117 moryr oka3zarbcsa ycnemHbMu. [lockonbky ypaBHenus TII cymectBeHHO
HenuHeWHbl [4, 21], OHO He 0053aHO TOAYMHATHCS JaKE MPUHIIUAITY
cynepno3unuu. [loatomy cBoiictBa TII MoryT okazaThcs BecbMa HEOOBIYHBIMU.
B dactHOCTH, MOJIE TOYEUHOTO HCTOYHUKA, XOTA M OO0JaJaeT CBOHCTBOM
JaNbHOJEHCTBUSL, MOXKET MPU 3TOM HE OTBEUYATh 3aKOHY OOpAaTHBIX KBAJpPaTOB.

B y3kom cwmbicie TII ects o0bekT kakoi-nubo Tteopun TII. Ecth
OCHOBAHHUs II0JIaraTb, 4TO TOPCUOHHOE II0JIE B IIMPOKOM IIOHMMAaHUH, HE
TOJIbKO KaK OOBEKT KOHKPETHOW TEOpUH, HO KaK OTPaKEHHUE MeOMETPUUECKHUX
CBOMCTB MPOCTPAHCTBA-BPEMEHH, KaK XapaKTEPUCTHKA (PU3NUYECKOTO BaKyyMa,
OoTpakaemasi C TOM WM HMHOW CTENEHbI TMOJHOTHI Pa3HBIMH TEOPHUSIMU,
SABJISIETCSA B ONPENEIEHHOM CMBICH? ITIEPBOOCHOBOM BCEX MATEPHUAIBHBIX TOJIEH.
NMeHHO B 3TOM HIMPOKOM CMBICIE MBI OyJeM MoJib30BaThCs moHstheM TII,
o003Hauass WM TPOSBICHHUA B OOBIYHOM MPOCTPAHCTBE OoJiee-MeHee
YCTOMYMBBIX BaKyyMHBIX BO3MYIIEHHMM WM CBSA3BIBAs JTHU BO3MYIIECHHUS KakK C

s dexramu TII B husmke, Tak U ¢ ICUXOPUZNYECCKUMH SIBICHUSIMU. |

3. Kakue cBoiictBa TII ciexyror u3 onbita?

Ecnu cuurath, 4TO mnpupoja NCUXO(PU3WYECKUX SIBIICHUW CBsI3aHa C
TOPCUOHHBIM TOJIEM, TO O €ro OOIIMX CBOMCTBAX — DHEPreTUYECKUX,
UH(GOPMAITMOHHBIX, BPEMEHHBIX MOXHO CYJIUTh IO SKCIEPUMEHTAIbHBIM
naHHbIM. ODHepretuueckuii Macmtad TII Beirsiaut npotuBopeunBo. C ogHOM
CTOPOHBI, B TICUXOKHUHE3€, CyJs MO BCEMY, MPOSBISIIOTCS CUJIOBBIE CBOWCTBA

TII. [IpeameTsl Mo MEHCTBUEM YCHIIMS MBICITH JIBUTAIOTCS TaK, KaK €CJIH Obl



peanbHas Qu3nMyeckas cuia COBEpIIajia 3aMETHYIO M0 YEJIOBEYECKUM MeEpKaM
paoory.

C npyroii ctopoHbl, oOpamjasicb K oneiTy Ttenenatuu [17], k
sKcriepuMenTaM [12] mo BO31eWCTBUIO PACTBOPOB BELIECTB HA OMOJIOTUYECKUE
KJIETKH 4Yepe3 METaJUIMYECKHE SKpaHbl, MPUXOAMUTCS, MO KpailHeW Mmepe Ha
UHTYUTHBHOM YPOBHE, 3aKJIIOUUTh 00 MCUE3aI0T MaJjOW SHEPIHH MEPEHOCUHKA
uHpopmaiu. Moxxet ObITh B JalIbHEUIIIEM, C PA3BUTUEM TEOPUHU TOPCHOHHBIX
noJield TOSIBUTCSA M Kiaccudukanus. Ha ceromHs o4eBHIHO TOJIBKO TO, YTO
qaiie JOCTYyIHBI OOCYXJIEeHHIO Te mncuxoduzndeckue 3OQPeKTsl, B KOTOPHIX
3ameTHas (¢uszndeckas padbora He coBepmiaercs. Torma TII mpencrabisieTcs
(U3NYECKUM areHTOM MO MPEUMYIIECTBY C OYEHb HU3KOH IHEPrOEMKOCTHIO.
Kpome toro, mist TII B mpOTUBOMOIOKHOCTh U3BECTHBIM (DU3UYECKUM TOJISM
SHEpPrus, BEPOSITHO, BOOOIIE  HE  ABISIETCS byHAaMEeHTaIbHON
XapaKTEPUCTUKOM.

Ecnu sueproemxocts TII mama, To ero uH(oOpManmoHHasi €MKOCTb,
HAMPOTUB, TMPEACTABIACTCS YAUBUTEIBbHO OOJbIIONW. JIeHCTBUTENBHO, B
TeJIeNaTHUYeCKUX CEeaHcaxX pealn3yercs Iepegada BechbMa 3HAUYUTEIbHBIX
00beMoB nHpopManuu. OANH U3 YYaCTHUKOB ce€aHCa (PUKCUPYET B CO3HAHUU
onpesieneHHbId  o0pa3, MMoj00He KOTOPOro BO3HHUKAET B  CO3HAHUU
nepuunueHTa. CXoACTBO MepeJaBaeMoro M MPUHATOr0O 00pa3oB  4YacTo
OKa3bIBa€TCAd JIOBOJIBHO MOJHBIM. HoO 1O MareMaTnyeckuM OLIEHKaM
BEPOSITHOCTh CIIyYaHOT'O MOSIBJICHHSI TaKOrO CXOACTBa YpE3BbIYANHO Mara.
[locnennee kak pa3 W oO3HayaeT OOJIBIIOE KOJUYECTBO MEPEAAHHOU
uHpopManum.

[Toxoxast cuTyalsi UMEeTCsl B ceaHcax MPEBUJICHUS, SCHOBUJICHUS U
peTpoBHieHUs. ECTh CBUIETENBCTBA, YTO HEKOTOPBIE 3KCTPACEHCHI YCIEIIHO
CTaBAT MEIUIIMHCKUE TUarHossl mo ¢ororpadusm [2]. Bo Bcex 3Tux cimydasx
skcTpaceHcopHoro Bocnpustus (DCB) UMET MecTo 3HAYUTENbHbIE MOTOKU
uH(opManum.

[lepenannas wHbOpMaIMs 3a4acTyl0 ObIBA€T HACTOJBKO OOJBIION, YTO



ee Iepedada IMOCIEAOBATENIbHBIM  JIBOMYHBIM  KOJOM C  pa3yMHBIMHU
¢u3nueckuMu napaMeTpaMu MoTpedoBaja Obl CTOJETUH. DTO TOBOPUT O
npeobnaganun B OCB MexaHuW3MOB NapajUleIbHOW MepeJayd U I[puema
uHpopmarmu. s Toro 4yToOBI Mepenaya ocyliecTBisuiack nocpeactsom TII,
OHO JOJDKHO B TakOM Clydyae HUMETh OIPECIICHHbIE CBOMCTBA. A HMMEHHO,
YpPaBHEHHUsI TMOJs JOJDKHBI Jomyckarb coctosstHus TII co cinoxHOM H
YCTOMYMBON MPOCTPAHCTBEHHO-BPEMEHHOW CTPYKTYpOW, KOTOpPAsl BBINOJHSIIA
061 ponb HOocuTenst uHpopmaruu. YpaBuenus TII kak pa3 oOnamaioT HEOOXO-
JTUMBIM JIJISI DTOT'O CBOMCTBOM: OHU HEJIMHECHHBI.

[lcuxodpuznueckre @GeHomeHsl U IP(PEKTH, B KOTOPHIX MPOSBISAETCA
JTATbHOACHCTBHE HEM3BECTHON MPHUPOJIbI, UMEIOT €€ OJHO OOIlee CBOWCTBO.
XapakTepHblii MacimiTad BpeMEHH HSTHX MPOLIECCOB, YYBCTBUTENIBHBIX K
neiictButo TII (MuHYTBI M OoJiee), OCOOEHHO SIPKO BBIPAXKEH MPHU yYaCTUU
ouosnornyeckux cucreM. HaOmromaembiii Macmtad BpeMeHH Il paboThI
AKCTPACEHCOB Ooiibllie MUHYTHI [2, 19]. MHAyKIUS W3MEHEHUN MapaMeTpoB
KJIETOYHBIX NOMYJSAUMKA WIA OaKTEpHl MOCPEICTBOM JHUCTAaHIIMOHHOTO
NENCTBUS OMOJOTMYECKU-aKTUBHBIX MPENapaToB BO3ZHUKAET JIMIIL yepe3 20—
30 munyt [12]. JluctanTHOE BO3JEHCTBHE HEOOPATUMBIX IPOIIECCOB Ha
CBOMCTBA BEIIECTBA -~ MEIJICHHBIN MpoIEcC C XxapakTepHbIM BpeMeHeMm 0.1—1
qac [8]. ImeroTcs 1 Apyrue sKCrepuMeHTaIbHbIE (PaKThl, CBUIETEIbCTBYIOLINE
0 HAJIMYMU CIEKTpa XapaKTEPHBIX BPEMEH OT MUHYT J0 HECKOJIBKUX CYTOK U
ooiee [2].

[To-Bugumomy, umeercst rayOoKas B3aUMOCBSA3b MEXY MEIJIEHHOCTBIO
IIPOLIECCOB 3KCTPACEHCOPHOTO BOCHPHSATHS, UX HEOOJIBIIONW 3HEPrOEMKOCTHIO
W, HAOpoTWB, OOJBIIOW  HMHPOPMAIMOHHOM  emKocThio. Tak, B
IPOTUBOIOJIIOKHOCTH TporieccaMm DCB, eAMHUYHbBIE aKThI SAEPHBIX MPOLIECCOB,
Hampumep, ObICTPBI, PHEPTOEMKU B MaJIOMH(POpMaTUBHEL. B paMkax KBaHTOBOM
TEOPUU OTa CBA3b MHTEPHPETUPYETCS KaK MPOSABIEHUE COOTHOIIEHUS
HEONPEJEICHHOCTH BpeMs-3Heprus. Masnble n3mMeHeHus: 3Hepruu E He MoryT

OBITh 3aUKCUPOBAHBI B MPOIECCAX MPOTIKEHHOCTHIO MEHBIIIE
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CkopocTh W BHeprus SAEPHBIX M APYTMX KBAaHTOBBIX IPOLECCOB
OpUOJIU3HUTENBHO YIOBIETBOPSET 3TOMY COOTHOLUEHUIO.

HomyctuMm, yto B ocHOBe siBneHuid JCB nexar ¢u3ndeckue MoJieBbie
(TTI) mpouecchl ¢ OUYEHb HUBKOW SHEPruei, KOTOPhIE TaKXKE YIOBIETBOPSIOT
COOTHOIICHHUIO HEOIPEACIICHHOCTH. XapaKTePHbI YHEPreTHUYECKU MaciiTad
st DCB-penomenoB, oTBevaroniuii BpemeHu T 0Oojee MHHYTBHI, COCTaBUT
E<10™® spr. 3aTpy HUTENHEHO NPECTABUTh (DU3NUECKHUil IIPHGOP, CIOCOOHBIIA
U3MEPATh CTOJNb Majible SHepruu. MoxeT ObIThb MMEHHO OHOJOrHYecKHe
cucreMbl ycTpoeHbl [Ipuponoil kak ecTtecTBeHHblE X u3Mepurennu? Eciau 3to

TaK, TO KaKuc Cl)I/ISI/I‘-IeCKI/Ie MCXaHHU3MbI MOT'YT OBITh OTBETCTBECHHBI 3a CI)GHOMeH

9CB?

4. CniuHOBBIE CUCTEMbI M HelHPOHHBbIE ceTu B moaeau JCB

3apsapl Kak ¥ MacChl B3aUMOJCHCTBYIOT JAPYT C JIPYroM IMOCPEICTBOM
MOPOXKIAeMbIX UMM Tosiel. [ToCKONMbKY CIMH paccMaTpuBaeTcsl Kak UCTOUHHK
TII, TO 00BEKTOM, YyBCTBUTCIBHBIM K Bo3zaciictBuio TII, gomkHa OBITH
criiHOBas cuctema. I[lpuueM cucTeMa COMHOB HMMEET MPEUMYIIECTBO B
OTHOIIICHWH  BeIWYMHBI d(ddekra mepeq  UHIUBHAYAIbHBIM  CIIUHOM
Mukpouactuilbl. CokHas HepaBHOBECHAs CIIMHOBAs CTPYKTypa, 0OJiamarorias
JIOCTATOYHO OOJIBIIIMM 3aMacoM KBAa3WUBBIPOKACHHBIX MO SHEPTUU COCTOSTHUU,
MOXKET BBINOJHATH POJb, CHCTEMBI, B Kotopoil naerictBue TII cmocoOHO
HAKaIUIMBaThCs U MPUBOJAUTH K 3aMETHBIM MAaKPOCKOPUYECKUM H3MEHEHHSIM.
NmenHo Takasi cUTyalusi peaJu3yeTcsi B MarHUTHBIX CUCTeMaxX BOJU3M TOYKHU
¢da3oBOro mepexoja BTOPOro Poja; Majible, BO3MYIIEHUS BHEIIHUX YCJIOBHUH

IIPHUBOAAT TOrJda K OOJBIIIMM HM3MEHCHHUSIM BHYTPCHHUX ITapaMCTPOB. Cucrema



B3aMMOJICHCTBYIOIIUX CIUHOB SIBIISIETCA, TaKUM o00pa3oM, CBOCOOpa3HbIM
yCHIIMTENEM MajbiX 3P(HEKTOB KakA0ro OTACIBHOIO CIUHA.

EcrecTBeHHO NPEANONIOKUTh, YTO MEXaHU3M OMOJIOTUYECKOTO JACHCTBUS
TII peanusyercs MOCPEACTBOM CIMHOBOM moacucTeMsbl. [locimennss, ¢ ogHou
CTOPOHBI, ITOABEpKeHA necTuio TII, a ¢ qpyroil — BiIMET HA dJIEMEHTApHbIE
OMOXUMHUYECKUX peakiuil. [lpuyeM CHUHBI SJIEKTPOHOB CKOpEE BCEro He
UMEIOT OTHOIIEHUSI K 00CyX)IaeMbIM mporeccaM. Bo30yxkaeHHbIE COCTOSTHUS
3JIEKTPOHHBIX CIIMHOB KaK MPAaBWIO SABJISIOTCA KOPOTKOXKHMBYIIMMHU. B
OCHOBHOM € COCTOSIHUH DJIEKTPOHHBIC CIMHBI, Y4YacTBYSl B KOBAJIEHTHBIX
XUMUYECKUX CBSI3IX MOJIEKYJIbI, 00pa3yloT mapbl C HYJEBBIM CyMMapHBIM
CIIMHOM.

B 1O e BpeMs U3BECTHO, 4TO CIIMHOBAs IOJCUCTEMA SIIEP HEKOTOPBIX
ACCOIMUPOBAHHBIX JKUJIKOCTEH, BKJIIOUasl BOAY, CPABHUTEILHO CJ1a00 CBsI3aHaA C
TEMJIOBBIMU KOJIEOAHUSIMH aTOMOB M MOJIEKYJ; TO K€ HMEET MECTO s
HEKOTOPBbIX HEOONBIINX aTOMHBIX IPYMIHUPOBOK BHYTPH MAKpPOMOJIEKYJISIPHBIX
ro0yn. Takue coCTOSHUSA SAEPHBIX CHUHOBBIX CTETMEHEW CBOOOABI, Oyaydn
JOCTAaTOYHO  JIOATOXKUBYIIMMH, MOTJIM Obl, C OJHOM CTOPOHBI, OBITH
YyBCTBUTENIBbHBIMU 30HAamu TII, ac apyroil — BIMATH B HEKOTOPOW CTENECHU
Ha MPOTEKaHWEe OMOXUMHUYECKUX MPOIECCOB. BlMsHIE KBAaHTOBBIX COCTOSHUN
AJIEPHBIX CIIMHOB Ha XOJ XMMHUYECKUX PEAKLHU K HACTOSAILEMY BPEMEHHU I10YTU
He uccnenaoaHo [22]. Cuuraercs, 9To JaHHbIE Y)QEKThI, €CIU U CYIMECTBYIOT,
TO OYEHb MaJIbl U3-32 MAJIOCTA YHEPITUA MAarHUTHO-CIIMHOBBIX B3aUMOJCHCTBUI
[0 CPAaBHEHUIO C TEIIOBOW. OJHAKO 3TOT KPUTEPUN 3apaHEe HEMPUTOEH,
KOrJa COCTOSIHUE CIIMHOBBIX CTENEeHEH CBOOOJbI METacTaOWIbHO —WJIU
HEpaBHOBECHO [23].

Kak y»xe roBopuiioch, CIMHOBBIE OOBEKTHI ABJISIOTCS UCTOUHUKaMu TI11,
a CIOXHas CHUHOBas CTpykrypa — uctounukom TII, coxepxaiero
cnenupuyeckyro MHGOPMAIIMIO O COCTOSHMM CHMHOBOW cuctembl. HeTpynHo
BUJIETh, YTO TakKasl CTPYKTypa o0amaeT CBOMCTBOM IMaMsITH, 00YCIOBICHHBIM

METacTaOMIIBHOCTBIO CIIMHOBBIX CTEINeHeW cBoOoabrl. B TO ke Bpems oHa



SABJISIETCSI TPUEMHUKOM TIPU  JIOCTATOYHOM  JTAOWJIBHOCTA CHUHOB H
nepenarunkoM TII. IlooTomMy mpy OCYIIECTBIEHUMH B3aWMMOACHCTBUSA IBYX
CJIOKHBIX CIIMHOBBIX CHUCTEM 3aTPYAHUTEIBHO BBIIEIUTh CPEAU HUX OJIHY
CUCTEMY KakK MPUEMHUK, a IPYTyl0 Kak nepenatyuk uHdopmanuu. Beneacraue
B3aUMOJICHCTBUS U3MEHEHUSI MPOUCXOIAT B 00EUX CUCTEMAX OJTHOBPEMEHHO.

Takum oOpa3zom moy4aeT OOBSCHEHHUE NaJbHOACUCTBYIONIASI CBS3b
MEXIYy KyJIbTypamMu KIETOK, BUpyCaMH, pacTeHUsMU. Koppekuus cOCTOSHUI
CIIMHOBBIX CTENEHEH CBOOOIBI aTOMOB M MOJIEKYJI OMOJOTHYECKHX KIIETOK
PUBOJIUT K KOPPEJSIITUN OMOTOTHYECKOTO (DYHKIIMOHUPOBAHUS KIIETOK.

buoxumuyeckre U 0COOEHHO OMOJIOTMYECKHUE CUCTEMBI KaK 30HbI WU
natauku TII mMeroT mpeumymiecTBo mepen (GU3MYecKku) cucremMamu. B HuX
IPOUCXOMAT MPONECCHI, OJarogapsi KOTOPbIM MHKPOCKOIMYECKUE W3MEHEHUS
CIIMHOBOM TOACUCTEeMBbl TpuBOAAT! HabmogaeMbiM 3ddexrtam. Koneudno,
COCTOSIHUE CIIMHOBOW TMOJCUCTEMBI MOKHO HCCJENI0BaTh M (U3HUUYECKUMU
METOJaMU, HallpuMep W3MEPEHWEM MarHUTHON BocnpuuMuuBocTH. Ho Takue
u3MepeH» OyIy4yd CIUIIKOM TpyObIM 30HIOM, O€3HaIekKHO MOPTIT CaMo
UH(OPMAIITMOHHOEMKOE CIIMHOBOE COCTOSIHHUE.

Ecte Beckue ocHOBaHMS TMonaratb, 4ro HauOosee aJeKBaTHO s
Bo3aevicTBus TII >XuUBOM CHUCTEMOM SBIISICTCS MO3I >KHMBOTHBIX M YEJIOBEKA,
KOTOpBI IO CBOMM HMH(POPMALMOHHBIM TapamMeTpaM JajieKo IMPEBOCXOJUT
apyrue Ouosiormdeckue W (Gu3NUecKue WHIUKATOphI? WiumrocTpammein sTomy
CIIYKUT TIPAKTUKA TeJeNaTu!, OMOJIOKAIMU SKCTPACEHCOPHOT'O BOCTIPUSATHS JIJIS
YEeJI0BEYECKOr0 MO3Tra, OmbIThl-[24] — nnsa xkuBOTHBIX. Kakum o6Gpazom TII
MOTJIO0 OBbI OKa3bIBaTh BO3/ICHCTBHE HA pabOTy Mo3ra?

N3BectHO MHOXECTBO A(PHEKTOB OHMOIOTHYECKOro IEHUCTBHUS ClIa0bIX
MarHuTHbBIX Tosieit [25,26]. Umerotrcs ganHbie 00 3G(HEKTUBHOCTH PEXKUMOB,
o0ecreynBaOIINX CHOUHOBBIM PE30HAHC HEKOoTophlie saep [27]. Oto
CBHUJIETEJIbCTBYET O IEpeladye U3MEHEHUN B COCTOSHHE SIIEPHBIX CIIMHOB I10
KpailHEl Mepe Ha YpOBEHb Ouosiorudecku™  kieTok. EcrecTBeHHO

MPEANoN0XUTh, 4T0 TII yepe3 CoCTOSAHUN CIIMHOBOM IOJICUCTEMBI HEKOTOPBIX



COCTaBJISIFOIIMX HEMPOHA MOXKET BIIUATH HA COCTOSIHUE CAMOr0 HEMPOHA, U TEM
CaMbIM OKa3bIBaTh JICMCTBHUE HA MPOIIECCHI ACCOIUMATUBHON MaMsATH, 00pa3HOTO
MBIIUICHUS YeI0BEeKa I Pe(IICKTOPHYIO AESATEIbHOCTD )KUBOTHOTO.

C  1opyrodl  CTOpOHBI,  MEXaHU3M  T'E€HEPUPOBAHUS  MO3IOM
uHdopmanmonHo-emkoro TII He siceH. OmnpeneneHHbIE MO3TOBbIE KJIETOUYHBIE
CTPYKTYpBl paccMOTpeHbl B pabore [28] kak d(hPEKTHUBHBI IOJCBBIC
U3JIy4yaTenu, HO peub ma o OM-paguanuu. J[onycTuMo B KaueCTBE TUIIOTE3bI
CUUTaTh, YTO CBSI3b «COCTOSIHUE€ CIIMHOBOW IIOJICHCTEMBI HEWpOHA —
OMOJIOTUYECKOE COCTOSIHUE HelpoHa» paboTraB B 00e cTopoHBl. Torma
COCTOSIHUE HEUPOHHOW CETH MOPOXKJaao Obl OTBEYAIOIIEe €My COCTOSIHUE
CIIMHOBOM TOJICUCTEMBI U COOTBETCTBYIOMIEE eMy TII.

OcHOBHOI acnieKT paOOThl KOPHI TOJIOBHOT'O MO3Ta — aCCOIMATUBHOE
MBIIUICHUE y YEJIOBEKAa MU YCIOBHbIE U O€3yCIOBHBIE Yy J>KMBOTHBIX YacTO
paccMaTpuBaeTCs B TEPMHUHAX MOJIEJIE HEUPOHHBIX CETEd — COBOKYIHOCTEU
OOJBIIOTO0 YHCIA CBSI3aHHBIX MEXIYy COOOW 3JEMEHTOB, YCTPOEHHBIX 10
aHAJIOTUM C HEPBHBIMU KJIeTKaMu U HelipoHamu [29]. CocTosiHue mpocTeiieit
HEHPOHHON ceTu u3 N B3aMMOACHCTBYIOIIMX JBYXYPOBHEBBIX 3JIEMEHTOB
OTUCBHIBACTCS TMOJOKEHUEM TOUYKH B N-MEpHOM KOH(MUTYpaAIlMOHHOM MPO-
ctpaHcTBe. COCTOSHME KaXJOTO M3 AJIEMEHTOB B MOCIEAYIOIIMHA MOMEHT
BpeMeHU Orarofaps HAJIMUYUIO CBS3U ONpPENENsieTCss CYMMapHbIM IEHCTBUEM Ha
Hero npyrux 311eMEHTOB B HACTOSIIMIA MOMEHT BPEMEHH.

N3 HekoToporo HavalbHOro coctossHUsl HelpoHHas cetb (HC)
SBOJIIOIIUOHUPYET B YCTOMYMBOE KOHEYHOE COCTOSIHUE, OIpEaeisieMoe
BEJIMYMHOW M PACHPENICIICHUEM CBSI3ed MEXAY 3JIeMEHTaMU-HeUpOHaMH. JTU
CBSI3M MOKHO OpraHu30BaTh B mporecce «o0ydenus HC» wim 3anomMuHaHus
Tak, 4ToObl KoHeuHoe coctosiHue HC coBmagano ¢ Hamepea 3aJaHHbBIM.
Hexotopeiii o0pa3 B Buae 3amanHoro cocrosuus HC 3amomuHaeTcs,
3aMKMCHIBACTCS B CBA3SIX MEXKIY DJIEMEHTaMU U 3aTeéM MOXET ObITh
BOCIIPOM3BEACH B BHUJE KOHEYHOTO COCTOSIHUA 3BoironuoHupytomed HC,

CymectBeHHO, 4TO ceTb U3 N DJJIEeMEHTOB TMpU YypPOBHE OIIHUOOK



BocripousBegeHus 0.1% B COCTOSIHUM «3allOMHHUTBY» M BOCIPOU3BECTU OKOJIO
N/10 N-mepubix 00pa3oB!

[Ipu >TOM XapakTepHO, YTO JOCTATOYHO MUMETh JIMIIb HE3HAYUTEIbHYIO
nomo uHopmanuu 00 oOpasze, KOTOpbIA HYKHO BCIHOMHUTH. Touka
KOH(PUTYpallUOHHOTO  TPOCTPAHCTBA,  COOTBETCTBYIOIIAsh  HadyaJbHOMY
cocrosiunio HC okaszpiBaeTcs" OIM3KON K KOHEYHOW TOYKE, KOTOpas OTBEUAET
HY’)KHOMY 00pa3y M TMpOIECC HBOJIIOIUU 00ECIEUMBAET KOHEYHOE COCTOSTHUE
HC wumenno B »Toii TOouke. [IpuOAM3UTENHPHO TaK YCTPOCH MEXaHU3M
aCCOIMAaTUBHOM MaMATH KOPbI TOJIOBHOTO MO3ra Y€JIOBEKA U dKUBOTHBIX.

Mogens HC ¢ »nemeHTamu-HeHpoHamMu, OMOJIOTHYECKOE COCTOSHHE
KOTOPBIX B3aMMOCBSI3AHO C (PU3WYECKUM COCTOSHHEM WX CIIMHOBOU
MOJCUCTEMBI, BBICTYMAIOLIEH B CBOK OYEPEAb B POJM MNPHUEMO-NIEPENATUHUKA
TII, mo3BoJIAeT OOBACHUTH TEICHATUYECKYIO CBA3b CIAEAYIOLIUM 00pa3oM.

Kak yxe roBopwiioch, B3aUMOAECHCTBUE CIIMHOBBIX CUCTEM CO CIIOKHOU
CTPYKTYpOW Yepe3 TOPCHOHHOE IIOJIE MPUBOAUT K H3MEHEHHIO COCTOSHUS
KaX0i u3 cucreM. Eciu 71 B3aMMOJENHCTBUS MMPOCTBIX OOBEKTOB, HAIIPUMEP
ANEKTPUUECKUX 3apsA0B, JOCTATOYHO OOIIHOCTH WX MPUPOIBI, TO A
3O PEeKTUBHOTO B3aUMOJICUCTBUSL CIIOXKHBIX OOBEKTOB, KAaKUMHU SIBIISIOTCS
CUCTEMBI MHOTHX CIIMHOB HEO0XOJuMa OOITHOCTH M 00Jiee BBICOKOTO MOPSIKA
— HEKOTOpas HWJECHTHUYHOCTb IPOCTPAHCTBEHHOW CTPYKTYpbl CHCTEM,
AQHAJIOTUYHBIA XapakTep MOPOXKAAEMBIX UMU TOPCHUOHHBIX moJie. Toraa s
BO3HUKHOBEHUSI CBS3U MexAy IByMs oTAenbHbiMU HC. depe3 TopcuoHHOE
noJyie He0OXOAUMO, B YACTHOCTU, YTOOBI OBLIM OJIM3KU COCTOSTHUS HEHPOHHBIX
cereii. MHbIMH crnoBaMM, TOYKH, THpeAcTaBiswonme coctosHuss HC B
KOH(UTYPaLIMOHHOM IPOCTPAHCTBE, TOJKHBI OBITH OJIM3KU

«Hactpoiika» 3KkcTpaceHca Ha OOBEKT CBSI3M aCCOLMUPYETCs| Toraa C
BBIXOJIOM TOYKH B KOH(PUTYpallMOHHOM mpocTpancTBe coctosanii HC B
3aJlaHHyI0  00JacTb. JTO COMPOBOXKIAETCSA BO3HUKHOBEHHEM 00pa3oB,
OMOITMOHAILHO OKPAIIICHHBIX BUJCHUHN, UYYBCTB, CBS3aHHBIX C OOBEKTOM

TeJenaTuueckoi cBsizu. boiee TOro, BojieBoe CO3/laHnEe ITUX O00Pa30B CIYKUT



WHCTPYMEHTOM HACTPONKU Ha OOBEKT cBsi3u. [IpuyemM CEHCHTHBY HOCTATOYHO
IMPUHATH COCTOSIHUE TOJIBKO JIUIITh HAIIOMUHAIOIIIEE YEM-TO COCTOSIHHE 00BEKTA.
ITocne Takoro «aApecHOro», HEMOJIHOTO 3aJlaHusl COCTOSHUS O0BEKTa U
«3alerUIeHus» ero HEeWPOHHOW CEeTH MOCIEeAHsS NpuiaeT B Heobxomumoe f
COCTOSIHUE B  TMPOLECCE ECTECTBEHHOW HBOJIOUMU 10  MEXaHU3MY
accouuaTtuBHON mnamsaTu. MHOrga M cam 3KCTpaceHC (CEHCUTHB) BIAJAET B
U3MEHEHHOE COCTOSHUE TMIpU YAAuYHOM B3aUMOJCHCTBUU C OOBEKTOM;
B3aUMOJICCTBHUE COITPOBOXKIAETCS WU3MEHEHUSIMU B obenx
B3aMMOJICHCTBYIOIINX CUCTEMAX — HEUPOHHBIX ceTsAX. CUIIbHOE IIUTEIbHOE
SMOIIMOHAJILHOE HaIpPSHKEHUE WHIUWBHAYYMa COOTBETCTBYET BO3HMKHOBEHHIO
KECTKOM, Majo MEHSIOUIEHCs Mpu B3aumojnencteuu crpykrype HC — arto
COCTOSIHME KakK OBl MepefaeTcsl WJIM HaBs3bIBACTCA OJM3KHUM, OKPYKAIOUIUM
JFOJISIM.

Tenemaruueckast CBsI3b, KaK HM3BECTHO, OCOOCHHO XOPOIIO YIAeTCs
MEXIy POACTBEHHUKAMH, YTO MOKHO TPAKTOBAaTh KaK N€HETUYECKOE CXOACTBO
UX MO3TOBBIX CTPYKTYp. B 3TOM cityyae cocrosinust HC onuckIBaloTCs TOUKaMu
KOH(UTYpallUOHHOTO  MPOCTPAHCTBA, KOTOPBHIE 3aBEIOMO  PACIOJIOKEHbI

HEeJaJIeKo JIPYT OT Jpyra.

5. IToaTepraiict Kak NposiBjieHHe . 0€CCO3HATEJIBHOI0

OmeIT  MOKa3bIBaCT, UYTO  IIeJICHANpaBICHHAs  MapaHOpMalbHas
NEeATENbHOCTh TIO0  3apaHee 3aJlaHHOM  MporpaMMe —  TICUXOKHHE3,
TejemaThuyeckas rnepefgada MHEGOPMAIMKM JOCTAaTOYHO PEIKOE SBJICHHE.
NmeroTcss ocHOBaHHWSI ToJIaraTh, 4YTO TCUXO(PU3MUYECKas JACSITEIBHOCTD
OTHOCHUTCS B OOJILIIMHCTBE Ciiy4yaeB K cepe 6eccoznatenbHoro Ilcuxuyeckoi
TEATENHHOCTH HE TIPEACTABICHHON 00pa3aMu CO3HaHMS. TenenaTus )KUBOTHBIX
[2, 30] mporcxoauT, MO-BUIUMOMY, Ha 6ecco3HaTeIbHOM YpoBHe. [IposiBieHue
UHTYUIIMN YeJIoBeKa, KOTopas OyJeT pacCMOTpEeHa HamMu Jajnee Kak OAuH u3L
BUJIOB TICHXO(MU3UUECKOW PabOThI, TakKe €CTh 00JIacTh OECCO3HATEIHHOTO.

Oco3HaHHbBIC [MapaHoOpMaJIbHBIC aKTBI CICAYCT IIOHHMMAThb TOr'Za KakK



TPYIHOBOCTIPOU3BOAUMBIE 3((DEKTHI, BKIIOYAIONTUE B C€0S CTAANIO YACTHIHOTO
yIpaBiieHHUsI 0€CCO3HATENbHBIM CO CTOPOHBI CO3HAHMUS.

B ToM, 4TO HEKOTOpas CTENEeHb TAKOW YNPABIIEMOCTH HMEET MECTO
0COOBIX COMHEHHMI He BbI3bIBaeT. OOIIMK 3MOLMOHAIBHBIM TOHYC YeJlIOBEKa
OTHOCUTCS K MpOsiBIEHUSIM cepbl Oecco3zHaTenbHOro. HekoTopbiM JHOIsM,
HallpuMep, apTUCTaM YJAeTcsi, OJHAKO, YCHUJIMEM BOJM YIPABIATH CBOUM
SMOLMOHAJIBHBIM COCTOSIHUEM. I3BECTHO, YTO CO3HATEIBHOE YIEp KaHUE
yJIBIOKM Ha JIMIE B TEUEHHE HECKOJBKUX MHUHYT «Pa3MArdaer» MNCUXUKY
YelioBeKa, Jenaer ero Oosjee moOposkenarenbHbiM. O CBSI3M MCUXO(PHU3UKHU C
Oecco3HaTENIbHBIM TOBOPUT U MPAKTUKA METUTALUM, KOTOpas OTKPBIBAET, C
OJHOM CTOPOHBI, COIIACHO C BOCTOYHBIMH PEIIUTUO3HBIMA KAHOHAMU JOCTYN K
Oecco3HaTeIbHOMY M HEPEIKO COMPOBOXKIAETCA, C JPYrol CTOPOHHBI,
napaHopMaibHbIMU ~ siBieHUAMU [20]. BeposiTHO, cTeneHb ympaBlieHUs
UHAUBHIyYMa c(hepoiil cBOero 6ecco3HaTeIbHOr0 ONPEEIsieT ero CrnocoOHOCTh
B rncuxopu3ndeckol 007acTu, CrnocoOHOCTh (OPMUPOBATH YCUIIMEM BOJHU
ocoOeHHbIC Y(PPEKTUBHBIC TOPCUOHHBIE TOJIS.

Nmes B BUAY BO3MOXHOCTH OeccozHarenbHOM reHepamuu TII, MoxkHO
NPEAJIOKUTh OOBSICHEHHWE PEIKUM HEBOCIHPOU3BOJAUMBIM COOBITUSIM —
MOJITEPTeicTaM M BHE3AIlHBIM «MaTepUalu3aiusiM» OOBEKTOB MacCOBOTO
PEMTUO3HOTO CO3HAHUA. TepMUHOM «IOJATEPrericT? 0003HaUYaeTCs UEeIblid psij
SIBJICHHM, CXOJHBIX MO BHEIIHWM MNPU3HAKAaM, HO Pa3HBIX MO CBOEH IPUPOAE.
3nech UAET pedb TOJBKO 00 OJIHOM THWIIE, KOTOPBIM CBSI3aH C WHIYKIUEH
noJiTepreicTa 0COOBIMU COCTOSIHUSIMU MO3Ta.

C touku 3penus koHuenuuu TII monreprelcT B yKa3aHHOM CMBICIE —
ATO MPOSIBIICHUS TOJOXKUTEILHON OOpaTHOW CBS3M, KOTJla WHIWBHIYaIbHOE
WY TPYIIIOBOE CO3HAHUE B3aUMOJICUCTBYET C UM K€ NOpOoXaAeHHbIM TII uin,
npaBWIbHEE CKa3aTh, C MHAYIMPOBAHHOW CO3HAHHMEM yepe3 OecCcO3HATeNbHOE
nedopmalriel CTpyKTypbl IpOCTpaHCTBa-BpeMeHU. ONbIThl CBUAETEILCTBYIOT,
9TO 4YeM spye HACaTbHBII 00pa3 B CO3HAHUM 4YEJIOBEKa, TEM CHIIbHEE

COIYTCTBYIOIIIEE €My MapaHOpMalibHOE sBJICHHE. J[OMyCTUM, 3TO SIBIICHUE



COCTOUT B CIIy4allHOM POKJICHUHM HEKOETO IMOJIEBOTO MaTepHUalbHOTO (haHTOMA
ujen-oopaza, OOBEKTUBHO-PEAIBHOTO KaK HUCKWKEHUS TE€OMETPUUECKUX
CBOMCTB TPOCTPAHCTBAa-BpeMeHH. Takoil ¢aHTOM, BOCIPHUHHMACMBIA 3aTEM
MOCPEJICTBOM OOBIYHBIX OPraHOB YYBCTB, CIOCOOEH Jajee YCUJIUTh Bepy B
pearbHOCTh 00pasza, «Iopa3uTh BOOOpaKEHUE» U 3aCTaBUTh CO3HAHUE
B3aMMOJICCTBOBATh C HWJCAIbHBIM 00pa3oM Bce Oojee MHTEHCHMBHO. Toraa
TOPCUOHHBIN (PAaHTOM YCUIIMBAETCS U KPYT 3aMbIKACTCSl.

MoxeT BO3HMKHYTH CIEAyIOIIUA Bompoc. I3BecTHO, 4YTO »HEprus
AJIEKTPOMArHUTHOTO TI0JISI CIIOCOOHOTO BBI3BaTh BaKyyMHBIC 3(P(hEKThI, T. €.
3aTpPOHYTh TJIyOMHHBIE CBOMCTBAa MPOCTPAHCTBA-BPEMEHU BEChbMa BEJIMKA.
Kakum xe o0pa3oM OTHOCUTEIHRHO Maj0 SHEPrOEeMKHE MPOILECChl CO3HAHUS
MOTYT M3MEHHUTh CTPYKTYPY HpPOCTpaHCTBa-BpeMeHHU?! BoO MEpBBIX, KaK yxkKe
TOBOPWJIOCh, TIOHSITUE OHEPrUU HE SBISAETCS, MO-BUIUMOMY, BIIOJIHE
anexBaTHbIM 111 TII. To ecTh, ¢ OMHOM CTOPOHBI, 3TOT BOIPOC B HEKOTOPOWU
CTEIIEHH HEKOPPEKTHO mnocraBieH. C Apyroil CTOPOHBI, MPOLECCHl CO3HAHUS,
BEPOSITHO, HE HYXKJAIOTCS B AJICKTPOMATHUTHOM MOCPETHUKE JJISI COOOIICHHMSI C
BaKyyMOM. l3MeHeHHe CTpYyKTypbl IPOCTPAHCTBA-BPEMEHU 3/€Ch MOXKET

IMPONUCXOAUTHb HECTIOCPCACTBECHHO YC€PEC3 CIIMH-TOPCHOHHOC BBaHMOHCﬁCTBHC.

6. TopcuoHHoe 1oOJIe — MaTepus WK uaesa?

Bompoc o0ycnoBnen nByms acnekramu mnposiBaeHuit TII. Bo-mepBbix,
KaK y»e€ roBopuiioch, TII COOTBETCTByeT CBOMCTBY KpPYYEHHs ITPOCTPAHCTBA.
TopcuoHHOE  MOJE€  MaTepualbHO, IIOCKOJIBKY  CBOMCTBO  KPY4Y€HUS
IPOCTPAHCTBA KaK TAKOBOE OOBEKTUBHO, HE 3aBUCUT OT co3HaHwms. Ecnm Oynmer
YCTaHOBJIEHO, YTO HauOoJiee MOJHOE OMHCAHHE KapTUHBI MUpPA JOCTUTAETCS B
MHOTroo0Opasusix C KpydeHueM, TO (PU3UKO-TeOMETpUYECKHUE OOBEKTHI
COOTBETCTBYIOLIMX TeOpui, B yacTHOCTH TII wmim mone KpydeHus ciaeayer
NpU3HATh 00OBEKTUBHOMN PEeabHOCTBIO.

Bo-BTOpBIX, B pamMKax TPUHATOW MOJENH OfHA W3 (PYHKIIUHA MO3ra —

npousBoacTBo TII  kakoi-muOO CIOXKHOW MPOCTPAHCTBEHHO-BPEMEHHOM



KoHQurypauuu. JIpyrumu cinoBamu, co3HaHME U (WIM) TOJCO3HAHUE
OKa3bIBAE€TCAd CIOCOOHBIM YHUCTO PEQIEKCUBHO, MBICIICHHO HW3MEHSTh
BHYTPEHHIOIO  JIOKAJIBHYIO  CTPYKTYpy MNpOCTpaHCTBa. Tem  caMbIM,
COOTBETCTBYIOIIEE TakuM M3MeHeHusIM TII craHoBUTCS 0OBEKTOM HICATbHBIM,
3aBUCSIINM OT CO3HAHUS.

B mupe, B KOTOpOM peasbHbI SBJICHUS MCUXO(DU3UKU OOYCIOBICHHbBIE
KpydyeHuem rmpoctpaHctBa, TII mnpenacraBinsier 0OBEKT OJAHOBPEMEHHO
MaTepUaJIbHBIA W uAealbHbld. Onupasch Ha 3Ty JBOMCTBEHHOCTh, MOYKHO
IPEIJIOKNATh CIECAYIOUIYI0 HWHTEPHPETALUI0 KATerOpUid MaTepUajJbHOTO U
UJCAIIbHOIO, OCHOBAaHHYI0O Ha HUX OOLUIHOCTH C TOHSATHEM Jedopmanuu
¢usnyeckoro Bakyyma. Martepuss — 3TO HUCKPUBJICHHS H  CKPYTKHU
IpOCTpaHCTBa-BpeMeHU uiu  Jaedopmanuu  (PU3MYEecKoro Bakyyma C
OTHOCHUTEJILHO TMPOCTOM BHYTPEHHEH CTPYKTypoW dacTuibl — Oojee
YCTOWYMBBIE U JIOKAJIBHBIE, MOJS — MEHEE YCTOMYMBBIE M PacHpelCICHHBIE.
Nnen — o0bekThl pediiekcun Co3HaHUs, B3aMMOCBS3aHHBIE C OCOOCHHBIMU
CJIOKHOOPIaHU30BAaHHBIMU CTPYKTypamu (pU3MUYECKOro BakyyMa. B mponecce
pedaekcud HEKOTOPOM HAEeH CO3HAHWE NPUXOJAMT BO B3aUMOJEHCTBUE C
OTBEYAIOIIeH el CTpyKTypoil Bakyyma. B o0iieM ciydae mpouCXOguT U3Me-
HEHUE CTPYKTYPHI 32 CYET T'€HEPALIMU MO3TOM cooTBeTcTBYromero T11.

Takke MEHsIeTCs CTPYKTypa CBSI3€d MO3TOBOM HEUPOHHOW CETH, TEX
CBSI3€i, KOTOPBIE COOTBETCTBYIOT OOpa3HOMY BOCIIPHATHS JAHHOU UICH.

Cnoxuble (u3MUecKHe TOPCUOHHBIE TOJS TMOPOXKAAIOT, C OJHOM
CTOpPOHBI, 0COOBIE COCTOSIHHUSI MO3Ta, T. . A0CTPAKTHbIE U KOHKPETHbIE 00pa3bl
B CO3HAaHUU YEJIOBEKAa U OCOOYIO JIEATENIbHOCTh Oecco3HarenbHoro. C oaHoU
CTOpPOHBI, OHU CaMH MOPOKIAAEMbl OCOOBIMH COCTOSIHUSIMU MO3Ta, HO TPU 3TOM
Kak Obl OTOPBAaHBI OT CO3HAHUS, B HEKOTOPOW CTENEHHU HE 3aBUCAT OT HETO,
CYILIECTBYIOT CaMOCTOSITEIbHO M MOTYT OBITh BOCHPHHSTHI JIPYTUM MO3TOM.
Takum o6pazom, TII kak pedopmainus CTPYKTypbl HPOCTpPaHCTBa-BPEMEHU
BBICTYIIAET HEKOEH IpaMaTepuer, IMEePBUYHOM PEAJbHOCTBIO, KOTOpas

IMPUBOAUT K KaTCTOPUAM MATCPHUAJIBHOI'O U NACAJIBHOTIO.



JInanexTrka MaTepuagbHOIO U UACAIBHOTIO KAK B3aMMOOTPULIAIOLIUX U
B3aMMOJIONOJIHAIOMIMX (PUIOCOPCKUX KAaTEropuil st 0003HAYEHHS PEaIbHOCTH
CTpOWJIach Ha MPEANOJOXKEHUIX O CIHPaBEIMBOCTH (PU3NYECKONW KapTHUHBI
mupa Herorona-EBkimnaa, a 3arem mupa Pumana-DitHmreliHa. OTKpbITHE
KBaHTOBOWM ()U3MKM TMPHUBEIO K COMHEHHIO B TOJHOTE OOILIENPUHATON
JTUAIEKTUKH MATEpUAIbHOTO U MAECAIBHOI0. DTO COMHEHHE OCHOBAaHO Ha psilie
U3BECTHBIX KBAHTOBO-MEXAHMYECKHX IOCTYJIaTOB M MapaJoKCOB, B KOTOPBIX
nposBIIAE€TCS akTUBHas poab HaOmoparens. Konuenums TII, ecim ona
aJieKBaTHa PEaJbHOCTU B €le OOJbLIeH CTeNeHH, CHUMAET JAUAJICKTUYECKOe
IPOTUBOPEYHE «MATEPUSI-UAET», TOCKOIBKY 3TU KaTETOPUHU MEPEKPBIBAIOTCS B
TOW Mepe, B KOTOPOH HMHIWBUIYyaJbHOE CO3HAHHE CIIOCOOHO OeCCO3HATEIhHO
WIN OCO3HAHHO, YCWIMEM MBICIM NPOU3BOAUTH H3MEHEHHE CTPYKTYpbI
(KpUBU3HBI, KpyY€HHMs) NpPOCTpaHCTBa-BpeMeHH. Eciu Takas crnocoOHOCTh
CO3HAHMA IIPU3HACTCA PEaJbHON, TO HMEET CMBICI TOBOPUTH O HEIyCTOM
NEPECEUCHUH MHOYXECTBA MAaTE€pUAIbHBIX OOBEKTOB M HJICATBHBIX OOBEKTOB
peanpHOro MUpA.

PeanbHocTh niCMXO(H3MKH O3Ha4YaeT pealbHOCTh B3aUMOJCHCTBUSA
UJCabHBIX U MaTepuagbHbIX 00bEKTOB. IlepeHOCUHK TaKOro B3auMOAECUCTBUS
JOJDKEH, OYEBHJHO, O0NanaTh Kak CBOHCTBaMM MaTepUaibHOro, TakK M
UJCATBHOTO M B TO XK€ BpEMSl caM SBISITHCS OOBEKTOM peajbHOrO MHpA.
Kakumu MoryT OBITH 3TH OOBEKTHI?

WNneanbHblM 00BEKTaM WM HJEAM, NPEJCTABICHHBIM B CO3HAaHUU
o0Opa3zaMH, Kak y»e roBopujoch, comyTctByeT TII, reHepupyemoe MO3roMm.
BBeneMm monsTHe MartepHalbHOM 000104YkH uaeu. CKakeM, 9To I KaKIou
U CYIIECTBYET COMYyTCTBYIOIIAas MarepuaibHas 000Jouka — (Quanyeckoe
TII, mpou3BoguMOe MO3roM, pedIEeKCUPYIOUUM JaHHYI uaero. Jlorudano
JOIIyCTUTh, YTO B CWJIy HEJIMHEWHOCTH YPAaBHEHHUH, KOTOPBIM YIOBJIETBOPSET
TII, HekoTOpast 4acTb 00OJIOYEK OKA3bIBAETCS YCTOMYMBBIMU OOBEKTaMH. ITH
MaTepUalbHbIe 000JOYKM — CBOCOOpa3HbIE TOPCHOHHBIE  (haHTOMBI

COXpPaHAOTCA MW IIOCJIC IICPCKIIOYCHHUA MO3ra B APYroc COCTOAHHUC.



ITonco3HaTenbHOM MO3TOBOM JCSATEILHOCTH COOTBETCTBYIOT COOCTBEHHBIC
danToMbl. OcTanibHbIe 000JI0YKU CPABHUTEILHO OBICTPO PEIAKCUPYIOT, UCUE3a-
10T. @aHTOMBI 00J1a/1a10T, MO-BUAMMOMY, KaK CBOMCTBAaMU MaTEPUAIbHOTO, TaK
U uaeanbHoro. [loscHuM cka3zaHHOE.

PaccmoTpum crienyromiue Kiacchl pealibHbIX OOBEKTOB, puc. 1. M —
MaTepHaIbHbIE OOBEKTHI B TPAAUIIMOHHOM CMBICIE, KaK yCTOWYHBBHIE
HE3aBUCUMBIE OT CO3HAHUA OOBEKTHI; / UieaabHble OOBEKTHI B TPAJAUIIMOHHOM
CMBbICJIE, KaK WJEH, MpeICcTaBiICHHbIE 00pa3aMy WHJUBUIAYAIBHOTO CO3HAHMS;
MO — wmatepuansubie o6onouku (MO) umei, BO3HHUKAIONME B MPOIIECCe UX
pedekcun.

Paccmorpum mnonpodbnee knacc MO. B usBectHoM cmbicie MO, kak
3aBUCHMBIE OT CO3HAHUS, HE SIBIAIOTCA MaTEpUEH, T. €. uaeaiabHbl. B TO *ke
BpeMsI OHU HE€ BIIOJIHE UJI€alIbHbI, OyJy4d MaTepUaIbHBIMU O0OJIOYKaMU. JTa
JBOWCTBEHHOCTh  IIOKa3bIBa€T,  4YTO  IPOCTOE€  MPOTHUBOIOCTABIICHUE
MaTepUaJbHOrO0 HJCAJTbHOMY YK€ HE JOCTAaTOYHO [JISl ONHMCAHUS CIOKHBIX
OTHOIICHUH, BO3HUKAIONINX MEXIy oObekTamu mncuxodpusnku. Cka3zaHHOE
NO3BOJISIET BBIIEAUTE MO Kak OTACNbHBIA KJIAcC pealbHbIX 00bekToB. [lpu
3TOM BaXHO He myTaTh MO C HX HOCHUTENEM — TOPCHOHHBIM mojieM. MO
COMYTCTBYIOT UJESAM, TMOPOXKIAIOTCA UMH, OOYCIOBJICHBI HACSIMU U HE
CYILIECTBYIOT, B oTanuue oT T1I, kak TakoBbI€, BHE 3aBUCUMOCTHU OT UAEH.

OueBunHO OOBEKTAaMU pPEQPIEKCHH CO3HAHHUA MOTYT CIYKUTh Kak
MaTepHallbHbIle, TaK W HeMaTepHalibHble OOBEKTHl. Ho cpeam  MBICIHMBIX
00BEKTOB, MHOKECTBO KOTOPBIX IKBUBAJIEHTHO Kjaccy MO, HallnyTcs U Takue,
KOTOPBIE OJTHOBPEMEHHO CO CBOWCTBOM OBITh OOBEKTOM pedJICKCHU eIie U
MaTepHalibHa, CYHIECTBYIOT caMu IO cebe, He3aBUCUMO OT co3HaHus. OHu
COCTaBIISIOT IToAMHOXKecTBO A3;UF.

B wmuoxectBe A3;UF MbBICIHMMBIX MaTepuUambHBIX OOBEKTOB MOKHO
BBIICJIUTh MOAMHOXECTBO F 00BEKTOB, KOTOpbIE MaTepUaIbHbl JIUIIb
MOCTOJIBKY, TTIOCKOJIBKY TIPEICTABIISIOT YCTOMYMBBIE MaTepHUAIIbHBIE 000JIOYKH,

«OTOPBABIIHUCCA» OT I/II[ef/'I N CYHICCTBYIOINUC IIOCJIC O3TOI'0 CaMOCTOATCIBHO B



BUJIe MaTepualbHbIX ¢aHToMoB. Kak mopoxkiaeHue wuzael >t (GaHTOMBI
OJIHOBPEMEHHO wujeanbHbl. OHU JOCTYNHBI KakK MaTepuajbHble OOBEKTHI
opraHaM 4YyBCTB, a KaK UJCallbHbIE BXOISAT B HENOCPEACTBEHHOE
B3aMMOJICHCTBHE C CO3HaHMEM. MaTepualibHble 000JIOYKM — HE (PaHTOMBI
SIBJISIIOTCSL  BCErO  JIMIIb ANU(PEHOMEHAMHM HUJIe, MOOOYHBIM MPOTYKTOM
pebnexkcun uAEH, HE OKA3bIBAIOIIMM HA TMOCJICAHHE HUKAKOTO BIWSHUS.
@aHTOMBI K€ HE IPOCTO COMYTCTBYIOT, MOPOXKAAEMBbI UACSIMH, HO U CaMH
NOPOXKIAIOT COOTBETCTBYIOIINE UJIEH.

@aHTOM B3aMMOJEHUCTBYET C UJIEEH U NMOTOMY HjeaneH. B To e Bpems,
OH MarepualeH Kak ¢uzndeckoe nose. Takum 006pazomM,MO (anToMBI UrparoT
pOJib MEPEHOCYUKOB B3aUMOJICUCTBUS UACATbHBIX U MaTEpPUAIbHBIX OOBEKTOB
— NMcUX0(U3HUUECKOTO B3aUMOJICHCTBUS.

Baxxno otmeruts cienyrouiee. MarepuanbHble OOBEKTHI YIPABISIOTCA
3aKOHaMHu (PU3UKHU, B YACTHOCTH 3aKOHOM COXpaHEHHUs >Hepruu. WneanbHbie
00BEKTHl UMEIOT CBOU 3aKOHBI (DYHKIIMOHHpOBaHUSA. TopcHOHHBIE (aHTOMBI
YOPABJISIFOTCS. TaKUM 00pa3oM, HE TOJBKO 3akoHamMu ¢usuku. [lorTomy mpu
B3aMMOJICUCTBUM (PAHTOMOB C MaTepUAIbHBIMU OOBEKTaMU (HU3UUYECKUE
3aKOHBI MOTYT Hapymiatbca. B cBoro ouepenn, B3aumojencTBUE (PaHTOMOB ¢
IpoLeccaMy CO3HAaHMUS JONYCKAaeT BO3HUKHOBEHHE TAaKUX IMCUXUYECKUX
(heHOMEHOB, KOTOPBIE JIETKO OTHECTU K 00JIACTH MCUXOMATOJIOTUH.

OnexkrpomarauTHoe noJie (OMII) Takxke comyTcTByeT paboTe COZHAHUS B
BHUJIE BOJIH, UCIIYCKAEMBbIX JJIEKTPUYECKUMHU TOKAMHU HEPBHOM JEATEIBHOCTH.
Onnako, OHO TOMYUHSETCS JIMHEWHBIM YpaBHEHHSIM U HE o0pasyer
YCTOWYUBBIX KOHpuUrypauuid B Bakyyme. OMII MoOXeT HOCUTH KOCBEHHO
XapakTep UJearbHOro ToJbKO B BUae koMmrnoHeHT TII, oOpasyromiero gpaHToM-
unero. OMII cymectByer m camo 1o cebe, BHE CBSI3M C HACAIbHBIMHU
oObekramu. DaHTOM Ke TOPOXKIAECTCA CO3HAHHEM B CBS3U C. HJI€ATbHBIMU
00BEKTaMH U TOJIBKO TIOCJIE€ 3TOr0 MOXKET CYIIECTBOBaTh OTHOCHTEIIbHO
CaMOCTOATENFHO, Kak ycTtoWuuBas koHduryparus TII. B atom cmeicie TII

IMPUHOUIINAJIBHO OTJIMYACTCA OT QMH, qTO U Ja€T OCHOBAHHC CUHUTATb €0 KakK
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Puc.1. Knaccugpurayus peanvuvix 06vexmos. I — uoeu, oovexmol, npedcmasiennvie 8 UHOUBUOYAIbHOM CO3HAHUU obpazamu, M —
mamepus; MO — mamepuanvrbvle 060104KU — MOPCUOHHbBIE NOJIA, conymcemeayrouue uoeim, F — gpanmomsr — ycmotiuusvie MO, O —

nycmole MHOJcecmsa, A; — mamepusi, 0 KOMopoul Huye2o He uzgecmuo, A; — MO, conymcmayrowue udesam HemamepuaibHbLX

00vexkmos,; A; — neycmouuugvie MO uoeii mamepuaibHbvlx 00beKmos.



MaTCpUaJIbHBIM, TdK M HIACAJIbHBIM IIOJICM, a OMII ToIBKO MaTCpUAJIbHBIM

nosieMm, ocobennoi popmoii TII, mposiBsroNIEi CBOWCTBA TOJIBKO MAaTEPHUHU.

7. HoBoe 3HaHMe Kak npoaykr JCB

EcTh OocHOBaHUA moJiaraTh, YTO HOBOE 3HAHHWE BO3HUKAET KaK MPOJIYKT
B3aMMOJICHCTBHSI CO3HAHUSA C BHEIIHEH Cpejioi, ¢ HEKUM HH(GOPMAIMOHHBIM
NoJIEM, TPHYEM HOTO B3aUMOJEWCTBHME IO CBOEW MNPUPOAE SBIAETCS
NCUXO(PHU3NIECKUM.

HoBoe 3nHanme, Oyaydun HOYMEHOM CO3HaHHs, OOBCKTOM HHTEI-
JIEKTYaJIbHOT'O CO3E€PLAHUs, MPEACTABIAECT ONMPEACIIEHHbIN KiIacCc uuaeu. Takue
UJeU TO3BOJISIIOT OoOJee-MeHee YCIEIIHO OMucaTh XOJ COOBITUH B
OTHOCUTEIBHO HEJNAJIEKOM MPOIUIOM M OyayuieM. 3HaHue — 3To oOpa3zHoe
OTpaXE€HUE B CO3HAHUM 3aKOHOMEPHBIX, YCTOMYMBBIX, BOCIPOU3BOAMMBIX
CBs3ell MeXIy oOBbeKTaMH peaibHOro mupa. Camu CBSi3U HeMaTepUalbHBI, HE
CYLIECTBYIOT  KaKk  TakOBble, 03  oOmpeleisiomux ©UX  OOBEKTOB.
[IpencraBneHHble B CO3HAHWM, OHHM SBJIAIOTCS 3HAHUEM M OJHOBPEMEHHO
00BEKTOM pealbHOCTH - uaesiMu. OTKy1a xe 6epyTcsi HOBbIE Uen?

VY 100HBII 00BEKT 711 PACCMOTPEHUS ATOr0 Bompoca — (hopMyIMpoBKa
U JI0KA3aTEIbCTBO MAaTEMATHYECKUX YTBEPKICHHUI. DOpPMYJIHPOBKA TEOPEMBI
BO3HMKAET JI0 €€ JOKa3aTelibCTBA W SBIIAETCS NPOAYKTOM HHTYMIIUU
MaTematuka. [locie GpopMymupoBKH clenyeT aHalIu3 — J0Ka3aTeIbCTBO WIIH
OTIPOBEPKEHUE WM, HAKOHEL, YTBEP:KIECHHUE O HEBO3MOXHOCTU KaKHUX-JIHOO
3aknroyeHuil. O4eBUIHO, HOBOE 3HAHME BO3HUKAET Cpa3y IOCIEe OJIHOTO U3
TPEX UCXOJ0B MPOLEAYphl aHanu3a. Ho Takke 04eBUIHO, YTO OCHOBHAS 4acCTh
ATOr0 HOBOT'O 3HAHUS 3aKir04eHa B (OPMYJIUPOBKE TEOPEMBI, SBISIOLIEHCS
pe3yAbTaTOM HMHTYUIMUM — TBOPYECKOrO akTa. W nuIllb HEOCHOBHAs 4acTb,
BbIpakaeMasi B BUJIE CUMBOJIOB «J1a» WIIH «HET» B OTHOLICHUH HCTHHHOCTH
JaHHOUW (OPMYIUPOBKH MOSBISETCS KaK Pe3yJbTaT JOTUYECKON NeATEIbHOCTH.
Takum o00pa3om, co31aTh HOBOE 3HAaHWE — 3TO 337aThb  BONIPOC

(chopmyIHpOBaTh CYXKJICHHE), HA KOTOPBIM CICAYET OTBETUTD «J1a» WU «HET».



[IpoBecTn Takylo CHENUANBHYIO TPAHHUILY MEXKIY «Ia» M «HET» — OO0JbIIoe
UCKYCCTBO.

Jlaxxe xorma (hopmManbHO-JTOTHYECKAN MYTh JOKA3aTEIhCTBA MO KaKHWM-
A100 MPUYHMHAM 3aKPBIT, POPMYIHPOBKA YTBEPKIACHUS COJAECPKUT B ceOe HOBOE
3HaHUE, TPAHUIBI COPABEUIMBOCTA KOTOPOTO YCTAaHABJIMBAET Hay4Has
npaktuka. [Ipoctoit mpumep 3Toit cuTyanuu naet Benukas reopema dOepma®.

HoBoe 3HaHue BO3HMKAET MHTYUTHBHO, KaK pe3yJbTaT OOOOIICHUS YKe
u3BecTHbIX HcTUH. Kak 310 mpoucxoaut? CornacHo A. Ilyankape [31]
dbopMynMpoBKa JOKa3yeMOW Ha OCHOBE HECKOJIBKUX aKCHOM TEOPEMBbI
OKa3bIBAa€TCAd IIMPE IO CBOEMY COJEpPKAHUIO, HECET B cebe CYIIECTBEHHO
Oonpire wWHGOpPMALWK, HEXKETH MCXOAHBI HA0Op aKCHOM U MO3TOMY
npencrapiser HoBoe 3HaHue. [Ipeamerom BHuUMaHus IlyaHkape okasbpIBaeTcs
METOJ MaTeMaTUYeCKOW WHAYKIMU WM 0000IIeHue Habopa HCXOJAHBIX
nocbiiok. O06o6IIaroas uaess B MOTEHIIUATIE COJEPKUT Kak Psiji MOCBUIOK—
aKCHOM, TaK W elle JIONOJHUTEIbHO OECKOHEUHBIN PSJl CXOJHBIX IMOCBHUIOK.
CrnenoBarenbHO, 0000IIEHUE B METOJIE MATEMATUYECKON UHAYKIIUHA BBHICTYAET
KaK HEKM MHUCTUYECKUW HpPpAlMOHAIBHBIA aKT CO3HAaHMS — O3apeHue,
BCIICJICTBHE 4Y€ro 00beM 3HAHMM Kak Obl yBEIMYMBACTCS Ha OECKOHEUHYIO
BEIINYUHY.
[Toxoxwue siBIeHUs Mbl HaOIIOAaeM B JI0OOOM TBOPUYECKOM aKTe, KOTOPBIM mpu
BHHMATEIbHOM PAaCCMOTPEHHM OKAa3bIBAe€TCsl 00OOIIEHUEM MPEIIIECTBYIOIIETO
onbiTa. Hampumep, skcnepuMeHTaldbHasl AESATEIbHOCTh KaK TBOpYECKas HeE

OTIIN4YacTCA oT TCOp €TUKO-MaTeMaTHYECKOU u ABJIACTCA BCCTO

*CyxaeHue o ToM, 4to .ypaBHeHue ®epma xH-y z" mias mo00ro HaTypaabHOro m>2 He
WMeeT PelIeHUH B eIbIX HEHYJIEBBIX YUCIIaX X, Y, Z 0e3yCIeNIHo mbITatoTes noka3ark ¢ 1630 r. B o
K€ BpeMs HE HalileH W KOHTp NpuMep K Teopeme. |'paHmIla ee CIpaBeUIMBOCTH CO BpPEMEHEM
OTOIBHTACTCA: OHA JOKa3aHa yxe mmst < 125x10°. TIporpaMMbl pasBHTHS SKOHOMHKH, KK [IPABHIIO,
OCHOBaHBI Ha IKCTPATOJSAINI 3aKOHOMEPHOCTEH pa3BUTHS oOmiecTBa B Oyaymiee. Y TBEpKISHHE O
TOM, 9YTO OKCTPAIOJISAIUS HMMEET CMBICH, COCTaBJSeT HOBOE 3HAHWE, TPAHHUIBI CHPABEITNBOCTH

KOTOPOTI'0 YCTAaHAaBJIIMBAKOTCA COLIHaJ'II;HOfI HpaKTHKOﬁ.



JUIIb CICIUDUIECKUM CITOCOOOM JTOOBIBaHUS «J1a» U «HeT». OCHOBHON 00BbeM
3HaHUSA M 3JI€Ch CO3/Ia€TCsl MPU TOMOIIM WHTYUTHBHOM TMOACO3HATEIHLHOU
MO3TOBOU AEATEIBHOCTH.

OTkyna »e CO3HaHHME W3BJIEKAaeT OrPOMHBIC 00BEMBI HHGOpPMAIUK?
XapakTepHO, YTO MOYTH BCE 3HAHWE TOUYHBIX HAYK MOJYy4YEHO HE (opMalibHO-
JIOTUYECKUM ITyTEM, a MOCPEJICTBOM HMHTYHUIIMU. DTy CBS3b MOKHO OBUIO OBI
OOBSICHUTh HaJUYUMEM HEKOero «WH(POPMAIMOHHOTO OaHKa», C KOTOPHIM U
B3aUMOJICHCTBYET CO3HaHWE. MBICIL 3Ta HE HOBA U PACCMATPUBACTCS BCSKUI
pa3, Korjga oOpamiaroTcs K IMapajoKCy TBOPUYECTBA WJIM K TMOPA3UTEIHLHOMY
dbeHoMeny npensuaeHus. Kpome Toro, mpeacTaBieHHE O MHUPOBOM
nHPOPMAITMOHHOM OaHKe MMeeT TiyOokue KopHu U B ¢uiocodpun Ilnatona,
Jletionuna, Ilemnmuura, ['erens, apyrux mnpeacTaBuTeaed OOBEKTHBHOTO
ujeaiu3ma.

N3BecTHBIE NanbHOECHCTBYIONIKE OIS TIO PSAY MPUYUH HE MOTYT OBITh
HOCHUTEJISIMU MOI00HON mHbOopManuu. Pa3yMHO MOATOMY BBIACIUTE MEXaHU3M
B3aumogerictBust TII ¢ HeEWpoHHOW ceThi0 Mo3ra Kak crmoco0 oOmeHus
WHIMBHUIYaJIbHOTO CO3HAHUA ¢ KOCMHYECKUM OaHkoMm nHpopmaiu. Cam O0aHK
uHpopMalMK TPEACTABISECTCS MPU ITOM MHOXKECTBOM CaMOCTOSATEIbHBIX
YCTOMYUBBIX OOBEKTOB THUIA (PAHTOMOB, KOTOPBIE OJHAKO HE MOPOKICHBI
WHJIUBUIyaJIbHBIM CO3HAHUEM, & SIBIIAIOTCS] OTPAKEHUEM YHUBEPCAIbHBIX UIEH,
CYIIECTBYIOIUX Kak Obl BHE BpPEMEHM H TPOCTPAHCTBA, a MO3T —
CcBOEOOpa3HBIM OMOKOMITBIOTEPOM.

WNHTrepeceH B 3TOM CBSA3M JipaMaTUYecKuid Bompoc, oOcyxnaasmmiics I1.
Hesucom [1]. Ecnu mpoiiecc 3BONIIOIMKA MAaTEpUH B OOIIUX YepTax Y>Ke IMOHSAT,
TO TPOUCXOXKJCHHE (UINUYECKUX 3aKOHOB B TOM BHJE, B KaKOM OHHU
CYIIECTBYIOT, COBEPILIEHHO HE siICHO. M3BecTHO, uTO mr00asi HUYTOXKHEHIIas
Bapuaiusi mapaMeTpoB (yHIaMEHTANIbHBIX 3aKOHOB TpUBeIa OBl K
HEYCTOMYMBOCTH MaTepHM W KOcMUUYeckoil kartactpode. Cremyer nu Toraa
CUMTaTh, 4YTO 3aKOHbI [Ipuponbl He CiaydailHbl W 3aqyMaHbl MO HEKOEMY

«I"ennanbHOoMy [Lmany»?



8. 3akar0uenue

[TosiBnenue r00anbHBIX HAEH B (U3UKE COMPOBOXKIAETCS Tepe-
OCMBICJIEHUEM NPOOJEMBbl CHHTE3a HACAIBHOIO W MarepuaibHoro. B a3toi
cutyanuu konuenuus TII kak peasbHOCTH, KOTOpas Morja Obl HECTH B cebe
CBOMCTBAa UACAIBHOIO W MaTEPUALHOIO BBITJISIUT CBOEBPEMEHHOW U
IIEPCIIEKTUBHOM.

Konuenuust TII npencraBnsiercs HEOOBIYHO €MKOM, MOCKOJIBKY OHA,
ABISAACH MO CYTH (DU3MYECKON KOHIICTILIMEH, OCTaBISET BO3MOXKHOCTH JIIs
COIOCTABJICHUsI C PEJIMTMO3HBIM BuJeHMEeM Mmupa. He uckiatoueHo, 4ro sta
KOHLEMUHUA OKaxeTcs TIiayOOKo CBsi3aHHOM ¢ (Quiiocopueil 0O0bEKTUBHOTO
uneanm3Ma. Ee pa3pabotka Moria Obl  JaTh TOTAa HEOXHUIAAHHBIC
UHTEPIPETALMN PA3TUYHBIM PEJIUTUO3HBIM CIOKETaM. Y MECTHO 3aMETUTh, YTO
HEKOTOPBIE (PUBHKU MPUXOAIT K HEOOXOJUMOCTH OCMBICIHEHUsI (Pprtocodckux
aCIEKTOB PEeJIMTUU ¢ ToukH 3peHust ¢pusuku. 1o P. Ilenpoys [32], P. VTusama
[33] u MHOTHE IpyTHE.

Becbma cymectBeHHo, uTto moHstue TII (Kak Mmojsi reoMeTpuyecKux
CBOMCTB MPOCTPAHCTBA-BPEMEHH) UMEET HE TOJBKO (U3HUECKOE, HO U SAPKO
BbIpakeHHOE (hunocodckoe conepxkanue. Oocyxaas B3aumoorHomenus TII ¢
IpyrumMu  QyHIaMEHTATBHBIMA TIOHSATHSMHU, TAaKUMH KaK MaTepusi U Hjes,
HEBO3MOXHO OIUPAThCS Ha OOILIECMPHUHATHIE METOJOJIOTMUECKHE MPUHIIUITBI
HayK{d,  TIOCKOJIbKY  OHM  SIBJISIIOTCA  NPOM3BOAHBIMH  OTHOILLEHUM
byHIaMEHTAbHBIX KaTETOpHUH.

[lepeuricnium 3TH npuHUUIEL. 1. JlnanekTuueckoe BbIEICHHE 00bEKTa U
cyObekTa Tmo3HaHUSA. 2. Bocnpou3BOAMMOCTH COCTOSIHHSI HCCIETYyEMOTO
o0BbeKkTa. DTO YyKa3blBa€T Ha TO, YTO OOBEKT MPHU3HAETCS CYUIECTBYIOIIUM
TOJIKO BO B3aMMOJCHCTBUU C TMoO3HaIOWUM cyobekToMm. 3. HoBas Teopus
ONpeNeNsieT TpaHULbl MPUMEHUMOCTH CTapoOd. 31eCh COIEPKUTCS HESIBHOE
yTBEpKJeHHe 00 ycToiunBocTH 3akoHOB IIpuponbl. B uyactHOCTH, OHU He
3aBHCAT OT CyOBEKTa, YTO YCTAaHABIMBAETCS BO B3aMMOICHCTBHM C HUM. OTH

[MPUHOUIIBI OTJINYal0T HAY4YHOC MHPOBO33PCHHUC OT BOCTOYHBIX KOHHGHHHfI,



ObITHS, B KOTOPHIX MHAMBHyaJIbHOE CO3HaHWE HE NpoTuBomnocrasieHo [Ipu-
poAe, a BKIIFOUYEHO B HEE.

O4eBuHO, HEKHUIl ClIa0blil YPOBEHb B3aUMOJEHCTBHS UHAUBUAYAJIbHOTO
CO3HAHUsI C Marepuell Kak OOBEKTOM pPEaJIbHOCTH HEABHO [IOMYCKAaeTcs U
HayyHou Mmeronosiorueit. Ilodtomy cCTporuii Hay4yHbIM MOAXOJ K WU3YYEHHIO
SABJICHUM TICUXO(QU3UKKA BO3MOXEH JHIIb B TeX d(ddexrax, B KOTOPHIX
u3MepsieMas BeJIMYMHA UCTIBITHIBAET TOJIBKO Majo€ U3MEHEHUE MO/ AECHCTBHEM
ycunusa Mbicnd. CyIiecTBYIOIIas Hay4dHas METOJOJOTHs IIEPECTAET, OJHAKO,
COOTBETCTBOBATh TEM TIpaHsAM OTHOUIEHMH (PyHIaMEHTaJIbHBIX KaTErOpHid,
KOTOpbIE BCKPBIBAIOTCSI B MCUXO(QU3UKE — IMPU OTHOCUTEIHHO BBICOKOM
YPOBHE B3aUMOJECHCTBHS CO3HAHMS U MAaTEPUU.

JIOCTaTOYHO OYEBUIHO, YTO MBICIICHHOE BO3ACHCTBHE HA MAaTEpHUAIbHBIC
00BEKThl TMOCTENEHHO MpUOOpeTaeT cTaTyc HayudHoro (Qakra. 31aech
cpabaTbiBaeT KpUTEPUW HAyYHOM HMCTHHHOCTU,B BHUJEC MPAKTUYECKON
NEATENbHOCTA. DTO OYEHb BAXKHO, TaK KaK HayKa B TaKOM Clly4yae JOJIKHA
BHECTH KOPPEKLMIO B CBOM METOAOJOTMYECKHE NMPUHLMIIBI, B YACTHOCTH, HE
IPOBOJUTH A0CONIOTHYIO TpaHb MEXAY CYOBEKTOM M OOBEKTOM IO3HAHUS.
Benpb onbIThl MOKa3bIBAIOT: 0OBEKT — HCCIIEyEMOE COCTOSTHUE MATEPUH B PsIlIie
CIydyaeB [IPEICKa3yeMO 3aBUCHUT OT COCTOSHMS IICUXUKHU II03HAIOLIETO
cyObekra. HeBO3MOKHO TOrja CTpOro OTAECIUTh OOBEKT OT «Ipudopay —
co3HaHus. Iloxoxkas cuTyanud  peaiu3dyercss B  BUAE  OTHOLICHUU
MHUKPOYACTHIIBI 1 MAaKpOIprOOpa B KBAHTOBOM MEXaHUKE.

Konuenuust TII mo3BonsieT WHTEpHpPETUPOBATH 3TO OOCTOSITENHCTBO
Omaromapst Tomy, 4to kKateropus TII BKiIro9aeTcst B OTHOIICHUST KaK KaTeropui
MaTEepUAIIbHOTO W  HJI€aJbHOTO, TaK MW KaTeropud CyObBEKTUBHOIO U
oOwvekTHBHOro. Kpome toro monsitue TII mmeer He TOJIBKO OOBSICHSIOLIYIO
CUIy W HE SABIAETCA II09TOMY IIPOCTO H3JIOKEHHEM OIBITHBIX JAHHBIX B
IPOU3BOJILHO NMPUIYMAaHHBIX TEpMHHaX. TOPCHOHHOE MOJIE UMEET PEATbHYIO
OCHOBY B BHJE HKCIEPUMEHTOB (PU3MUECKOrO YpOBHA, I/I€ MpPEAcKa3zyemMo

nposBISIOTCS  A(G(EKTh, HEOOBSICHUMBIE B  paMKax  TPaJUIMOHHBIX



npeactaBieHuid. VIMeHHO 3Ta (¢u3nyeckas OCHOBa KJaJeT €CTECTBEHHbBIE
npenenabl NPUMEHUMOCTH TUXOTOMUU MaTepus — Hjiesd U 00beKT — CYOBEKT.
[ToHATHO, YTO METOJAOJIOTMYECKUE MPUHUMUIIBI HAYKW, KPUTEPUU HCTHHHOCTHU
HAy4YHOr'0 3HAHUS, KPUTEPUHN HAYYHOCTH TE€X WJIM UHBIX CYXJICHUU U BBIBOJIOB O
(dakTax, B KOTOPBIX MPOSBISIOTCS BBIIIEHA3BAHHBIE MPEIENbl HYXIAIOTCS B
000CHOBAHHOM KOPPEAIUH.

B 3akmouenue chopmynupyeM OCHOBHBIE UJIEU ATOU pabOTHI.

1. TopcuoHHOE 1TOJIE KaK I0JIE TEOMETPUUECKUX CBOKMCTB MPOCTPAHCTBA-
BPEMEHU SIBJIIETCA YAOOHBIM OOBEKTOM Ui MONBITOK HWHTEPIPETAlUU
NCUXO(U3UKU C TOUKHU 3pEHUs (PUUKH.

2. CocTosiHUE HEKOTOPBIX CHUHOBBIX CTENEHEW CBOOOIBI aTOMOB U
MOJIEKYJl OMOJIOTMYECKUX KJIETOK, B YAaCTHOCTH HEHPOHOB TOJIOBHOTO MO3Ta,
HeOe3pa3IM4Ho Jisl (DYHKIMOHUPOBAHMS TMOCHeTHUX. Mojenu HEHPOHHBIX
CeTel IOMOralT IOHATH BO3MOXKHBIE MEXaHHU3Mbl 3KCTPACEHCOPHOTO
BOCIIPUATHS.

3. CTpykTypa (QU3HUECKUX TMOJIEH COMYTCTBYIOIIMX BBICHIEH HEPBHOU
NEATEIbHOCTA B CHJIy HEJIUMHEHHOCTH YPABHEHHUM IOJS MOXKET OKa3aThCs
YCTOWYMBOM M Jajee CyIIEeCTBOBAaTh CaMOCTOSITEIbHO B BHUJE IIOJIEBOTO
dbanTOMa HICH.

4. ViccnenoBanus NCUX0(pU3NUECKUX SBICHUN MPUHIIMITHAIBHO HE MOTYT
YAOBIETBOPUTh TPEOOBAHUAM CYIIECTBYIOIIEH HAyYHOH METOJOJIOTHH U
HY>KIAI0TCs B pa3pab0TKe CHEUaIbHBIX METOJIOB.

ABtopsl Onarogapsat A B. MoOCKOBCKOro 3a psiJi MOJIE3HBIX COBETOB U

3aMEYaHUU.
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KOMIIBIOTEPBI, MO3I' U BCEJIEHHASA KAK
OUBNYECKAA IPOBJIEMA
AKUMOB A.E., BUHI'M B.H.



beicTpas komnproTepu3anus NPAKTUYECKON JEATEIBHOCTH YEJIOBEKA,
noTpeOHOCTh BO BCE 00Jie€ MOUIHBIX BBIYMCIUTEIBHBIX MalIMHAX MMOCTaBUIIU
P Ka3amoch OBl YUCTO TEXHUYECKHUX BOIPOCOB, OOHAPYKUBIINX HEOKHUIAHHO
riiyookoe Qusuueckoe coaepkanue. K ymciy Takux OTHOCHTCS BOMNPOC O
CYILLIECTBOBAHMM TIPEJIEJIOB COBEPIIECHCTBOBAHMS KoMIbioTepoB. [lo Mepe
pa3Butusi (yHAAMEHTAIbHBIX (PU3MUECKHX TEOpHUll, COBEPLICHCTBOBAHMS
COBPEMEHHBIX TEXHOJOTMH IPOU3BOJICTBA BBICOKOTOYHBIX YCTPONCTB H
CBEPXUUCTBIX MAaTEpPHAIOB MPEACTaBICHUS O IMpeAesiax BO3MOKHOCTEN
JIEKTPOHHBIX  BBIYUCIMTEIBHBIX  MAllMH  IIOCTOSIHHO  PACUIMPSIFOTCS.
Marepuansl u gusnyeckue 3PQEeKThl, JeKale B OCHOBE KOMIIBIOTEPOB TOTO
WIM WHOTO TOKOJIEHHS BIIOJHE COOTBETCTBYIOT COCTOSIHUIO HAayK M YPOBHIO
TeXHONOrui. Pa3BuTHe (QyHIaMEHTANBHBIX NPEICTaBICHUNA MPUBOIUT HE
TOJIbBKO K CMEHE MapajurMbl, HO W K MNPUHIUIUAIBHBIM H3MEHEHUSM B
MHCTPYMEHTAaxX MO3HABATEIBLHOIO Mpoliecca, B TOM unciiec 9BM.

Jliig Hayasia 0OpaTUMCs K MX UCTOPUH, KOTOpasi HAaCUUTHIBAET HECKOJIBKO
nokoJieHni KoMmbioTepoB [1]. Kak u3BectHo, mepBeiec DBM Obutn coOpaHbl Ha
AJIEKTPOHHBIX JIaMIaX—YCTPOICTBaX C XapakTepHbIM pa3mepoMm B 10 cMm u
BpeMeHeM IepeKITI0UeH s U3 OJJHOrO cocTOsHus B apyroe ~ 107 ¢. Tocnennee
OINPENENSIETCS. PAa3MEPOM JIAMIIBI U CPEJHEN CKOPOCTBIO 3JIEKTPOHA B JaMIIE ~
10°cm/c. Du3nueckue 3aKOHBI, ONpPEACIAIONME NApaMeTpbl (YHKIHOHHPO-
BaHUS DJJIEKTPOHHON JaMIbl, 3TO —KJACCHYECKas JMHAMHUKA 3apsSKEHHBIX
YacTUL[ B  DJIGKTPHUYECKOM  IIOJIE. YMEHBIIEHUID  pa3sMEPOB  JIAMIIbI
OPEMsTCTBOBAIO YBEJIUYEHHE BPEMEHU NEPEKIIOYEHUs! M3-3a POCTa €MKOCTH,
BEJIMYMHA CKOPOCTH IJIEKTPOHOB TaK)Ke ObLIa OrpaHUyCHA.

Tax kak paboTa KOMIbIOTEPA COTPSIKEHA C OTPOMHBIM UHCIIOM OIeparLuii
NEPEKITIOYEHUST JIEMEHTOB, TO €ro MOLIHOCTh—M yA00HO XapaKTepu3oBaTh
KOJIMYECTBOM BO3MOXKHBIX IEPEKIIOUYEHUN B €IUHUIy BPEMEHU B EIUHULE
00beMa, T. €. IPOCTPAHCTBEHHO- BPEMEHHOII IIOTHOCTHIO omeparuit M=t 17,
CymecTByloT M JApyrHe€ TEXHUYECKHE IapaMeTpbl, KOTOPBIE ONPEIEISIIOT

NpeCuMymicCTBa TCX MWW HWHBIX BbIYHUCIIMTCIbHBIX MaAIlIWH. OI[HEIKO HacC



UHTEPECYIOT TPEXKJIE BCEr0 NPUHIMUIUAIBHBIE pa3JINyus, CBSI3aHHBIE C
U3MEHEHHEM (U3MYECKUX MPHUHIIMIOB, IOJOKEHHBIX B OCHOBY JEUCTBUS
KOMITBIOTEPOB JAAHHOT'O MOKOJICHHs. A 3TH OTJIMYMS JIETYE BCETO MPOCIEIUTh
Ha TMpuMepe Takoh (U3MYECKOM XapaKTEPUCTHKH, KaK IMPOCTPAHCTBEHHO-
BPEMEHHAsl IUIOTHOCTh MEPEKIIOYEHUH WM MOIIHOCTh BBIYUCIUTEIbHON
cpensl. IlpubnusuTenbHble OLEHKM BIOJHE JOCTATOYHBI JUISl HAIIUX LEJIeH,
NOCKOJIBKY MOIIHOCTH KOMIBIOTEPOB PAa3HbIX IIOKOJEHWA U  Pa3HbIX
(¢u3nYecKuX ypoBHEH OTIMYAIOTCA HA MHOTO MOpsAAKOoB. OueBHIHO, YTO MAJIs
nepeeix OBM mommocts M cocraBmsima okono 107 exammmi (B cHcTeMe
l"aycca).

Crnenyromiee nokosnienne 9BM Ob110 OCHOBAHO Ha MOJIYNPOBOJHUKOBBIX
npubopax— Auojax M TpaHzuctopax. dOu3uka MoJympOBOJHUKOB—ITO YiKe
KBaHTOBass ()M3MKA, HO KBAHTOBBIC MPUHUMUIIBI 37E€Ch KaK M KilaccuuecKas
JMHAMMKA B JIaMIIax caMU 10 ce0e He OrpaHUYMBAIOT Mpeeibl BO3MOXKHOCTEH
aneMeHTOB. [Ipeaensl B OCHOBHOM OBLIM OIpPEENIeHbl CKOpEeEe TEXHUYECKUMU
TPYIHOCTSIMHU.

BbeIcTpoAEICTBHE TPAaH3UCTOPOB CBSI3aHO CO CKOPOCTHIO AJIEKTPOHHBIX
IPOLIECCOB B MOJYNPOBOAHUKOBOM IEPEX0JIE€, UMEIOIIEM HECKOJIBKO OOJIBLIYIO
€MKOCTh, Y€M XapakTepHas €MKOCTb JiamIl. Ilo3ToMy Bpems NepeKIroYeHUs
CaMbIX TEPBBIX TPAH3UCTOPOB OBLIO OOJIBIIE, YEM Y JIaMIl, & B COBPEMEHHBIX
npubopax Takke HMMeeT BeqMuMHy okono 107, 3HaumTenbHEI mporpecc
NOJIyIPOBOJHUKOBBIX OBM cCBfi3aH mpexJe BCEro C MalbIMH pa3Mepamu
MOJIYIPOBOJHUKOBBIX AJIEMEHTOB: MOIIIHOCTh KOMIIBIOTEPA 3aBUCUT OT TPEThEN
CTEIEHU pa3Mepa »dJIEMEHTa W BCEro JHIllb OT M[EepBOW— BpPEMEHU
nepexiiroueHus. [lepBble TpaH3UCTOpbl MMenu pasmep ~ 1 cm. B pa3zButum
MUKPORJIEKTPOHHON  MOJYNPOBOAHUKOBOM  TEXHHMKH  PA3IMYAIOT  3Tallbl
co3nanust uHrerpainbHbix cxem (MC), kotopele wumenun B OJHOHU
IOJTyPOBOAHMKOBOI mractuHe 10 10° Tpamsucropos, Gonsmux UC— BUC
(10 10* Tpan3ucTopos) u coBpemMeHHEIX cynep BUC, kotopsie comepskar B 1em’

-4
MUJUIMOHBI JIEMEHTOB, a pa3Mephl demMeHTa npuomnkaTcs kK 107 cm. Takum



00pa3oM, MOIIHOCTb BBIYMCIUTEIBHON Cpelbl COBPEMEHHBIX KOMIIBIOTEPOB
coctaiser ~10%. B Hacrosimee Bpems TeXHMKA MUKPOMHHHMATIOPH3ALMH B f
MUKPODJIEKTPOHHUKE JOCTHUIJIA TAaKOTO COBEPIICHCTBA, YTO OIPAHUYECHUS,
CBSI3aHHBIE C KBAHTOBOW (DU3UKOM MOITYNPOBOJIHUKOB BBIJABUTAIOTCS HA MEPBHIN
wiad. CyniecTByroniye creuuaibHble OLIEHKHM Mporpecca B 3TOM 00jacTu
MOXKHO ObUTIO OBl  OXapaKkTEepU30BaThb MPEACIbHOM  MOIIHOCTBIO  JJIf
MOJIYIIPOBOAHUKOBOM TEXHOJIOTUU BEJIUUYUHOMN M~10%.

Bo3MoxHBIE KpynHBIE, NMPUHLMIIHAIBHBIE ITOCTYIKECHHS B YJIIyYIICHUH
HOTPEOUTENBCKUX  CBOWCTB  CBSI3BIBAIOTCS C  Pa3BUTHEM  CIEAYIOLIUX
HaIIpaBJICHUM.

1. MouekynsspHass 3JeKTpoHMKA. Benymumu  Quanueckumu
IpoleccaMy 3/€Ch SIBIIAIOTCA IEPEXOAbl aTOMOB M MOJIEKYJl W3 OJHHUX
YCTOMYMBBIX COCTOSIHUM B JApPyruHe€. OTH NEPEXOJbI CBSI3aHbI B OCHOBHOM C
U3MEHEHUEM KOH(UTYypalHiil 3JIEKTPOHHBIX 00JIAKOB C XapaKTEpHbIM BPEMEHEM
~10"¢ (paccmarpuBarotcst u [TpOTOHHBIC MOJIEKYIISPHBIE KIIOYH C HECKOIBKO
GombinM BpemeHeM ~107'° ¢). Pa3mephl aTOMHOMOJIEKYIIAPHBIX KOHCTPYKIHA,
00Js1aaroIuX TpeOyeMbIMU TPUTTEPHBIME CBOMCTBAMH OIICHUBAIOTCS Kak 107 ;
-10°° CM, TaK YTO MOIIHOCTh BBIYMCIUTEIIBHOM Cpelibl MOTJIa OBl 37I€Ch COCTa-
Buth M ~ 10%. Ommmume or cospemennoro ypoeus 10%° mgocrarouno
CYILIECTBEHHO, YTOOBI MOXHO OBLIO OKUJATh PEBOJIIOIIMOHHBIX U3MEHEHUH.

MopepHuzanus dJ€MEHTOB MOJIEKYJISIPHOM AJIEKTPOHUKM OTPaHUYCHA
CBOMCTBAMU JJIEKTPOHA KAK KBAHTOBOW YacCTHIIbl. BeIWYMHBI Macchl U 3apsaa
AJIEKTPOHA ONPENEISAIOT pa3Mepbl aTOMA, a CJIEAOBATENBHO U MOJEKYJSPHOTO
Tpurrepa. M3 ypaBHEHMIl KBAHTOBOW 3JIEKTPOJMHAMUKH CIEIYyET MaciiTad
BPEMEHHU BJIEKTPOHHBIX NepexoAoB. [lepemarnyTe 3T Npenesbl, HE BBIXOAS 3a
PaMKU KBaHTOBOM 3JIEKTPOAUHAMUKHN, HEBO3MOXKHO.

2. BoaokonHasi ontuka. Pa3BuTHe BBICOKOW TEXHOJIOTUU 3JIEMEHTOB
BOJIOKOHHOM  ONTHMKHM  I[O3BOJIJIO  IOCTaBUTh  BONPOC O  CO3/JaHUU
BBIUMCIIUTEIBHON Cpebl, OCHOBAHHOW HE Ha JJIEKTPOHHBIX, a Ha (POTOHHBIX

Imponcccax. Kazanoce Obl HCHONB30BaHME B KayeCTBE COCTABHOM 4YacTH



Tpurrepa (oTtoHa, 6€3MaccOBOM KBAHTOBOW YACTHUIIBI, PACHpPOCTPaHSIONMIEHCS
CO CKOPOCTbIO CBETA, JIOJDKHO ObUIO Obl MPHUBECTH K PE3KOMY YBEIMYECHHIO
MOILIHOCTH BblYMCIIEHH. OHAKO, KBAHTOBBIE MPUHUMUIIBI U 3[€Ch BBICTYHAOT
CEpbE3HBIM OI'PAaHUYMUTENIEM BO3MOXKHOCTEH. MUHUMAaIbHBIE pa3Mephl «(POTOH-
HOTO 3JIEMEHTa» OYEBUJIHO HE MOTYT ObITh MEHbIIE JJIMHBI BOJHBI (POTOHA,
KOTOpasi JJisl MIMPOKO JOCTYITHOTO ONTHYECKOro nuamna3zoHa cocrtasiser 1 ~0,5
10" cm. Bpems cpaGaThlBaHHsI TAKOTO IMIIOTETHUECKOTO SJIEMEHTA MOPSIKA
L/c. MomHoCTh KOMIIBIOTEpA, TMOCTPOEHHOTO HAa JOTUX DJJIEMEHTax, He
MpeBbIlIaeT, odYeBHaHO, Benuumay M~ 10°°. To ecTbh, KOMMBIOTEPHI Ha
BOJIOKOHHOM onthke 1 OBM Ha OCHOBE MOJEKYJSPHOM JJIEKTPOHUKH MMEIOT
OJIMHAKOBBIN MPeesT MOITHOCTH.

PeanpHbIii ONTHYECKUI TPUITEP JOJDKEH CWIBHO OTJIMYaTbCA OT
«(pOTOHHOTO 3JIEMEHTA» YK€ XOTs Obl IOTOMY, YTO 00s3aH COAEPKATh U HEKUUN
BEIIECTBEHHBIN KOPIYC s «moiiMaHHoro otoHay. OMHAKO, CaMOE CEPhE3HOE
3aTpyJHEHUE B MPUOJIMKEHUM K MpeaesaM paOoThl ONTUYECKUX TPUITEPHBIX
3JIEMEHTOB M MOJIEKYJISIPHBIX KIKOYEH COCTOUT B APYrOM KBAHTOBOM IPHUHIIMIIE.
M3BectHO, 4TO Jt000€ HAOMIOJEHUE HAJ KBAaHTOBBIM OOBEKTOM, WM
CUMTBIBAHME C HEro MH(GOPMAIMU O €r0 COCTOSHUU HEU30€KHO MPUBOAMUT K
U3MEHEHUIO COCTOSHUS 00BEKTa. ITO U3MEHEHHUE TEM Cephe3Hee, YeM OJIMKe K
KBAHTOBOMY TIpefiely Mbl Haxogumcs. Ecim Obl  ygamoch KakuM-JInOO
CocOoOOM CO37aTh KOHKPETHYIO NIpPOrpaMMmy Ui PELIEHUs OIpeAesICHHON
3aJaud  Ha KOMIIbIOTEpE, TMPUOJMKEHHOM K  KBAaHTOBOMY  IpeAemny
(GYyHKUMOHUPOBAHUS €ro 3JIEMEHTOB, TO Takas Mporpamma cpabortana Obl
TOJIBKO OJIMH pa3, OCJE Yero MPUIUIOCh Obl CO3/1aTh €€ 3aHOBO.

IIpoBencHHBIM  aHanMW3  MOKa3bIBa€T, YTO OLEHKM  MOIIHOCTH
KOMITBIOTEPHON Cpefibl, CO3[JaHHON Ha 0a3e MOJEKYJISIPHOM 3JIEKTPOHUKU U
ONTUYECKUX IJIEMEHTOB BeCcbMa MPHUOIN3UTENbHBI. TOJIBKO PEe3KOE OTINYHE UX
OT MOIIHOCTH COBPEMEHHBIX ITOJIYIIPOBOJHUKOBBIX 3JIEMEHTOB I103BOJISET
OpUIAaTh UM CMBICI HEKMX YCIIOBHBIX rpanui. Ho Bompoc o TOM, MOXHO J1

IMPpCOAO0JICT KBAHTOBBIC IIPCACIBI M MBICIUTb BBIYHMCIUTCIIBHYIO CpPCay C



ooubIeit, yem 10" MOIIIHOCTBIO, BCE JK€ HE JIMIIEH cMbIca. [TocTaHOBKa TaKOro
BOIIPOCA CTAHOBUTCS TMOHSTHOM, €CJIM y4ECTh MOSIBJICHHWE U pa3BUTHE (DU3HU-
YECKMX WJIeM U TEOpUH, NPETEHIYIOUX Ha YCTAaHOBJEHUE TpPaHUIl
IPUMEHUMOCTH CaMOl KBAHTOBOM TEOPUH.

[IepBblii JOBOJIBHO HEOKUIAAHHBIM B KOHUENTYaJIbHOM CMBICIIE UMITYJIBC
stomy Bompocy npugan C. Jlem [2]. OH BooOpa3mil HEKyI0 KOCMOTOHUYECKYFO
KOHCTPYKIIMIO—MUCKYCCTBEHHBI MHUp, CO3JAaHHBIA YEIIOBEKOM U HACEJIEHHBIN
UCKycCTBeHHbIMU xkuTensaMu. C. Jlem npoaHamm3upoBan IMPOLECC PELICHUS
npo0ieM CBOETO MPOMCXOXKACHUS (U3UKAMU—KHUTEISIMA HCKYCCTBEHHOTO
MHpa M 3aMETWJI, 4YTO TIOBeICHHE (PUBUKOB HCKYCCTBEHHOTO MHUpa
COOTBETCTBYET IMOBENICHNIO (U3UKOB MUpa peasibHOTO. J[oKa3aTh (hakT CBOETO
COTBOPEHUSI OHU HE MOTYT, U MOITOMY MX HMCKYCCTBEHHBIA MHUP OUYEHb IOXOXK
Ha pabdoty «uudpoBoit MamuHb. Ho Torna u 4enoBedecKuii MUp U COZHAHUE
KaK CBOWCTBO Mo3ra MoxeT mo 3ambiciny C. Jlema MMETh TOYHO Takoe XKe
UCKYCCTBEHHOE IPOMCXOXKJECHHE, a BCS BceneHHas MpeNCcTaBiATb CUCTEMY
BIIO)KEHHBIX JPYr B JIpyra MHPOB — HEPAPXUUYECKUX CTPYKTYp, HEKUHU
Bceenenckuil cyrnep-koMnbloTep. B 3THUX MBICIEHHBIX MOCTPOCHUSAX HET, KaK
NOHUMAET: U aBTOp, CKOJIBbKO-HUOYIb TIIyOOKOTO0 (PU3MYECKOro CoAepKaHus™
OJIHAKO UX 3BPUCTUYECKAs IeHHOCTh HecoMHeHHa.

Ynonobnenre Mo3ra CyNeprurantckoMy KOMIbIoTepy—BceneHHon
CTaBUT s IIyOOKHX (PUI0COPCKUX BOMPOCOB, HAIIpUMEP, O Liesu BeeneHHou,
0 T03HABAEMOCTHU e¢ 4enoBekoM. Bo3HukawT u Gosee, mpocThie BOIPOCH! 00
o0muMX (QU3UKO-TEXHUYECKUX TpeOOBaHUSAX, KOTOPBIM JOJKHA OblIa Obl
yIOBIETBOPATh TakKas BCEJICHCKas «mUQpoBas MallnHa», O (QU3NYECKUX
NPUHIIMIAX, HA KOTOPbIX OHA | Moria Obl PYHKIIMOHUPOBATH MM Ha KOTOPBIX
oHa MorJa Okl ObITh MocTpoeHa. M3BecTHBI paboThl HA 3Ty Temy A. ThlopuHra,
P.Ilenpoy3za u jap. [3—6]. ThlOpMHT B OCHOBHOM HCCII€IOBal CO3/IaHUE
IPOrpaMM, MOJICTUPYIOIIUX CIOKHbIE OOBEKTHI U MPOIIECCHI, TaKKe Kak paboTa
CaMoOTO MPOTPAMMICTA, B 3aBUCUMOCTH OT 00beMa MAIIMHHOW MaMSATH W THUTIA

OBM. P.lenpoy3 aHanu3upoBall BO3MOXXHOCTb COIIOCTaBICHUS pPabOThHI



YEJI0BEYECKOr0 MO3ra IPU €ro TBOPYECKOM, HPPALMOHAIBHOM XapakTepe U
paboThl HEKOEro COBEpPILIEHHOTO KoMIbloTepa. B kadectBe mnpumepa, Ha
KOTOPOM XOpOLIO 3aMETHA pa3HULA B JEUCTBUHM MO3ra M KOMIIBIOTEpPA,
P.Ilenpoy3 npuBOAUT H3BECTHYIO ~ TeopeMy O HemnonHore [enens, yacto
UHTEPIIPETUPYEMYIO B BHUJE YTBEPKICHHS, YTO MHOXKECTBO CYIIECTBYIOIINUX
MaTeMaTUYeCKUX MCTUH |[IIMpe MHOXKECTBAa HCTUH (HOPMAJbHO JOKa3yeMbIX.
Mo3r crioco6eH mpeo10JIeTh 3TO OrPAHUYEHUE ITOCPEICTBOM UPPALIMOHATIEHOTO
TBOPYECKOI'0 AaKTa, B TO BPEMSA KaK KOMIBIOTEDP TAaKOM BO3MOXKHOCTBIO HE
o0namaeT W crmoco0eH co3AaBaThb TOJBKO <(JIMHEHHYI0 KOMOHMHAIIMIO»
u3BecTHbIX 3HaHuUU. P. IleHpoy3 cuuTaer, uYT0 3TU OOCTOSTENHCTBA
HOJTBEPKIAIOT HAJIWYHE HEKOEro «BCceoOIero WHGOPMAMOHHOTO OaHKay,
OTKyJla YeJOBEYECKMH MO3T CHOCcOOeH U3BJIeKaTh HWHPOpMalHio, a
KOMITbIOTEp—HET. Bornpoc 0 BO3MOXKHOI MpuUpoe 3TOro «0aHKa JTaHHBIX» UM
He oOcyxnancs. Ho HeTpynHo BuAETh PMIOCOGCKHI acIeKT 3TOr0 BOIPOCaA,
KOTOPBIN UMEET KOPHHU B U3BECTHBIX KOHIICTIIUSAX 0OBEKTUBHOIO HUJI€aTU3Ma.

@akTOphl BPEMEHN U MPOCTPAHCTBA [0 OTHOLIEHUIO K KOMIIBIOTEPHBIM
npobiemMaM JI0 CUX MOp CHEHHAIbHO HE HCCIeAOBAIUCH, XOTA pPadoThl P.
Ilenpoy3a mo cBoemy Iyxy HauOoisiee OJM3KM TaKOM MOCTaHOBKE BOIPOCA.
JIeHCTBUTENBHO, €r0 BBIBOJABI YKa3blBalOT HA HEMOJHOTY CYIIECTBYIOIINX
NPEICTaBICHUA O peaJlbHOM MHpE, U KaK CJeICTBHE, Ha HEOOXOJIUMOCTh
nepecMoTpa WM YriayOleHus OcCHOBomoniararoumx ¢usndeckux uuaen. Co
CMEHOM HAy4YHOW IapaJurMbl IOSABIISAIOTCS, U HOBBIC IPENEIbl TEXHUYECKUX
BO3MO>KHOCTEN KOMITBIOTEPOB.

Kak ormeuanoch BbllIe, Mporpecc B OOJACTH KOMIBIOTEPHOW TEXHHUKHU
OTpaHUYEH JICWCTBHEM 3aKOHOB KBaHTOBOH (u3uku. OgHaKo, cama KBaHTOBAs
TEOpUsl HE SABJISIETCS MOJHOCTBHIO 3aBEPILICHHOM.

IIpoucxoxxaeHre ¥ TPaHMIBl CIIPABEIJIMBOCTH IIOCTYJIATOB KBAHTOBOMU
bu3nku ceroaHs He OoJiee SICHBI, YeM BO BpeMeHa criopoB bopa u JiiHiTeliHa.
IIpeononeHne ee TpyAHOCTEM, KAaK I0JArarT, CBA3AHO C PAa3sBUTHEM EIUHOU

teopuu noyis (ETII), meHHOCTh KOTOPOH COCTOMT HE TOJIBKO B TOM, YTO OHA



HalgeT oOIee MPOUCXOXKICHUE YEThIpEX HU3BECTHHIX (opM (PU3NUECKUX
B3aUMOJICHCTBUI, HO M J1aCT HOBBIE KAYECTBEHHO OTJIUYHBIE OT HUX (DOPMBL.
Xapaxkrtepusiii pyagameHTanbabii Macmtad ETII—mmankoBckas amuaa L~1,6
107 cM. CooTBETCTBYIOmAs OLEHKA MOIIHOCTH BBIYHCIHTEIBHON CPEIbl MO
kpaitieit Mepe M ~ c/L* ~10'" noucrune QanracTHuna. DTy BeIHUHHY
3aTpyAHUTEIILHO MHTEPIPETUPOBATh, TAK KaK Ha MaciiTadax L TepstoT cMbic
caMu MOHATHUSI BPEMEHHU U MpocTpaHcTBa [7]. Mbl 0e3yclnoBHO JaleKu OT TOro,
9TOOBl  MPENJIOKUTh KaKOe-TO KOHKPETHOE TEXHHYECKOE YCTPOWCTBO
KOMITBIOTEpa XOTS Obl OTAAJIEHHO OTBEYaoIlee TakuM maciiuradam. MokHO
JUIIL YTBEPXKJaTh, YTO 3a JTUMHU HUPpPaMU CKPBIBAETCS KaKOe-TO HOBOE
Ka4eCTBO, MOHATh KOTOPOE 3HAUMIIO ObI OOJbINE, YeM MPOCTO YIOBJIECTBOPUTH
Hay4dHbI uHTepec. Ho pacmupenue mpencraBiieHUd 00 OCHOBOIOJIAraroIInx
(Gu3HUECKUX HAESIX CIIOCOOHO MOJHATH U MBICICHHYIO IJIAHKY BO3MOKHOCTEH
KOMIIBIOTEPOB.

N3BecTHO, YTO HECMOTps Ha O€3yCIOBHBIM ycreX KBAaHTOBOW TEOpHUH B
ONMCAHUM CBOMICTB BEIIECTBA U OCOOCHHO MOPAKAIOIIME CBOECH TOYHOCTHIO
NpEeACKa3aHrs KBAHTOBOM 3JIEKTPOJMHAMHUKHU PsiJl BBIIAIOIINXCS TEOPETUKOB HE
NpU3HAaBaJl W HE MPU3HAET AKCHOMATUYHOCTh HCXOJHBIX KBAHTOBBIX
MPUHITUIIOB ¥ BEPOSATHOCTHYIO MHTEPIPETAIIIO BOJTHOBOM (QYHKIIUU.

A. DUHIITENH Toarai 4pe3BbluyaiiHO TIIyOOKUMH uaeu PruMaHa o cBs3u
¢usukun u reomerpun u cuutai, uyro paszBurue OTO c ee TpaaUIIMOHHBIM
00BEKTOM—KPHUBU3HONW MPOCTPAHCTBA-BPEMEHU JACT JETEPMUHUCTUUYECKYIO
TPAKTOBKY KBAaHTOBBIX MPHUHIUIIOB H, KPOME€ TOro, IO3BOJMUT HAWTHU
FEOMETPUYECKYI0 OOIIHOCTh U3BECTHBIX K TOMY BPEMEHU IPaBUTALIMOHHOTO U
AJEKTPOMArHUTHOTIO B3aUMOICVCTBUM.

[lonbITKM AaTh €AMHYIO TE€OMETPUYECKYIO TPAKTOBKY KBAaHTOBOU
MEXaHUKE, TpaBUTALUM, DJJIECKTPOMAr€HeTu3My, a Celdac B OTOT CIIUCOK
n00aBIIeHbI clladble U CUJIbHBIC AJIEPHBIE B3aUMOACHCTBUS, HE MPEKPALAIOTCS.
C onpyroii cropoHbl u3BecTHa momnbiTKa Jk. VYunepa mnpuaar camoi

F€OMETPUU,  METPUYECKHM  XapaKTePUCTUKaAM  IPOCTPAHCTBA-BPEMEHU



KBaHTOBBIC CBOCTBA [7].

CornacHO KBaHTOBOM T'€OMETPOJIMHAMHUKE, €IUHasi TEOpHUs JOJDKHA
BKJIFOYaTh B ceOs Tpu (yHIaMEHTAIbHBIC KOHCTAHTHI: KOHCTaHTy Ilmanka h
KOHCTAHTY KJaccu4eckoi siekTpoauHaMuku C M KOHCTAHTY KIIACCUYECKOU
rpaButaiiu G. DTU KOHCTAHTHI, KaK YK€ OTMEYaJIOCh, TAIOT €IUHCTBEHHYIO
KOMOHMHALHIO C Pa3MEPHOCTBIO ITHHBI—ILTanKkoBekyto mmny L= 1,6 107 cm.
B xBantoBo#i snexkrpoaunamuke (K3JI) BeauuuHbl 3J€KTPOMArHUTHBIX MOJIEH
UCTIIBITHIBAIOT T. H. BaKyyMHBbIC (GIYKTyallMid W TEeM OOJbINEe, YeM MEHBIIE
3JEMEHT NpocTpaHcTBA. OHU CTAHOBATCS SKCHEPUMEHTAIBHO OIIYTHMbI Ha
paccrosumsix ~ 107" cm (mampumep, casur JIsm6a). [k, Yuiaep momaran, 9to
HA €I11€ MEHBIIINX PACCTOSIHUSAX JTOJKHBI MOSIBUTHCS (PIIYKTYyalluu METPUUYECKUX
CBOMCTB TNPOCTPAHCTBA-BPEMEHHU, KOTOpPHIE Ha paccTosHUsX ~L mpuBenyTt K
HApYIICHUIO OJHOCBSI3HOCTU MPOCTPAHCTBA, T. €. K M3MEHEHUIO JIOKaJIbHOU
TOTIOJIOTUU TIPOCTPAHCTBA M K TMOSABICHHIO B Macimtade L menooOpazHon
cTpyKTyphl ®usnueckoro Bakyyma, rie MoOHATHS BPEMEHHM W TPOCTPAHCTBA
BOOOIIE CTAHOBSITCSI HEOTIPEICTICHHBIMH.

Jx. Yunep oOpaiiaer BHMMaHUE Ha CBS3b JIOKAJIBHOW TOMOJOTUU
MPOCTPAHCTBA C TAaKUMU CBONCTBAMH MHUKPOOOBEKTOB KaK 3apsii W CIIHUH.
CymectBenHo, yto no /Ix. Yunepy CBOWCTBO YacCTUIBI UMETh CIIMH MOYKET
UHTEPIPETUPOBATHCS HE TOJBKO KaK CBOMCTBO CaMOM YacTHUIbI, HO U Kak
CBOMCTBO TI€OMETPUU MPOCTPAHCTBA HMETh JBY3HAUYHYI) TOMOJIOTHIO,
CBSI3aHHYID C  KPYYEHHEM  pEINEepHOM  CTPYKTYypbl  IPOCTPAHCTBA.
MaremaTH4EeCKUI anmapar KBAaHTOBOM I'€OMETPOAMHAMUKHU IOKA JIETAIbHO HE
pa3paboTaH, OHA HOCUT CKOpPEE KOHIENTYalbHbIA XapakTep, HO HE XapakKTep
nociieoBaTeNbHONU (puznueckoi Teopuu. OgHAKO BOIMPOC, MOCTABIEHHBIN €lo,
«SIBIISIETCS JIU DKCIIEPUMEHTAJIbHAS YacTUIla BO3OYKJICHHBIM COCTOSIHUEM T€0-
METPUU MPOCTPAHCTBA?», a TAKKE TEOMETPUYECKAas HMHTEPHPETAIUs CBS3U
CIIMHA C KPYYEHHUEM CTPYKTYphl NPOCTpPAHCTBAa HAXOAATCS B pycie uae
Pumana wu DiHmTeliHAa 0 CBA3M (U3MKKA C TeOMETpHEH M KPUBU3HOU

POCTPAHCTBA.



Mexty TeM Ha BO3MOXKHYIO CBSI3b HEKOTOPBIX (DU3MUECKUX BEJIUYHH C
JIPYroll T€OMETPUYECKON al0CTpakiMed—KpydeHUEM MPOCTPaHCTBA—OOpaTHI
BHuManue J. Kapram eme B 1922 r. Ero mzaem nosyuymwnu pas3BuTue, U B
HACTOSILLIEE BPEMsS  CYLIECTBYET CIEKTP TEOpPUHM, MPEICKa3bIBAKOLINX
¢usnueckue 3QQPeKThl, NOTyUUBIINE Ha3BaHUE A(P(HEKTOB TOPCUOHHOIO MO
[8—11]. McTOYHUKOM TOPCHOHHOTO IMOJS, COMVIACHO 3TUM MPEICTABICHUSIM,
CIIyaT BpallleHUs] CUCTEM YacCTHUIl WM UX COOCTBEHHbIE YIJIOBbIE MOMEHTHI—
cruHbl. [IpoBepka 3TUX Teopui 3aTpyJHEHA M3-3a HEONPEACIICHHOCTH KOH-
CTAaHTbl CIIMH-TOPCHOHHOIO B3aMMOJEHUCTBUA I TEOPUM C  Pacmipoc-
TPAHSAIOLIUMCS KPYUYECHUEM, a TAKKE U BO3MOKHOW HEIOJIHOTON CaMUX TEOPUM
[11].

B pamkax omgHou u3 Takux Teopuil,—reopur Pusndeckoro Bakyyma
[12], oboramieHHON BBEJACHUEM JOTOJHUTEIBHBIX IMIECTH YTJIOBBIX KOOPJUHAT,
ONMCHIBAIOIINX OPUEHTALMIO TOYKHU YETBIPEXMEPHOTO IPOCTPAHCTBA-BPEMEHHU,
ylaercs,  MO-BUIAUMOMY,  HPUOIU3UTBCS K  TMOCTPOEHUIO  €IMHOMU
reOMETPU30BAaHHON (u3ndeckol KapTuHbl Mupa. CorjacHoO 3TOW TeopuH,
MaTepuajJbHbIe YAaCTULBI, KaK U BCE U3BECTHBIE BUbl B3aUMOJCUCTBUNA MEKIY
HUMU—IIOJS, CYyTh OCOOEHHbIE, (B CIydae 4acTHI] OTHOCUTEIBHO YCTONYHBBIC)
uckaxxeHuss @Dusuyeckoro Bakyyma WM HUCKPUBJIEHHUS U CKPYTKHU
IpOCTpaHCTBa-BpeMeHU. BonHOBbIe (GYHKIMM KBAHTOBOM  MEXaHUKH—
MaTepuaIbHbIE TOJIS TAKXKE MPEACTABISAIOT 0COObIEe KPYUEHHS POCTPAHCTBA.

Teopernueckue koHuenuuu passpuBarorcs [. U. IIunoBbsiM Ha OCHOBE
aHaju3a BaKyyMHBIX ypaBHeHUH DitHiTeliHa. TakuM o0pa3oM, Teopus T0HKHA
OpOAYLMpPOBAaTh  XapakTepHble (U3NYECKHWE MaciuTadbl, OIpeaesieMble
«TOJIHBIM Habopom» (pyHmameHTanbHbIX KoHcTaHTa h, C, G [13]. To, 4To B 3Ty
TPOMKY BXOJHUT CKOPOCTh CBETA, HE 03HAYAET, YTO OHA MPEJCTABISIET B TEOPUU
MaKCUMaJIBHYIO CKOPOCTh II€pPElayd CHUTHAJIOB. JTa CKOPOCTh SBISETCS
€CTECTBEHHBIM MacIITa0OM HM3MEpPEHUsI CKOPOCTEH AJIEKTPOMAarHUTHBIX BOJH B
OBKIMAOBOM TreomeTpud. EcTh OCHOBaHMsA moJjlaraTb, 4YTO CKOPOCTH

pacrpoCTpaHEHUs: TOPCUOHHBIX BOJH HAa MHOTO MOPSAIKOB mpeBbimaer C. J1o



CJIey€eT, B YaCTHOCTH, U3 SKCIEPUMEHTOB akaneMuka M. M. JlaBpentbeBa [ 14].
I[IosToMy B TEOpMHM TOPCHUOHHBIX TOJIEW MOTYT IIOSBUTbCA «HOBBIE
dbyHIaMEeHTaTbHBIE MACIITa0BD) ITTHHBI U BPEMCHH.

[ToMmuMO TpaguUIIMOHHBIX CHOCOOOB BBEJIEHUS TOPCUOHHBIX TMOJIEH
(moneil Kpy4yeHusi), OHMU MOTYT OBbITh BBEIEHbl (PEHOMEHOJOTHYECKHU 4Yepe3
CIIMHOBO  MoJisipu3oBaHHble  cocTosiHus  Dusmyeckoro Bakyyma  [8].
O@usnueckuii Bakyym mnpencraBiisieTcsi KaK COBOKYIHOCTh  3JIEMEHTOB—
«(pUTOHOB», KOTOpPBIE MOTYT HAaXOJHUTbCSI B COCTOSHHMSIX C pa3HOU
nonspusanueii. MUTOHBI UMEIOT MO MEHbIIEH Mepe JBa METacTaOMIbHBIX
COCTOSIHUSA: Sgp M Sy, T. €. MOT'YT pacCMaTpUBaThCs KaK JBOWYHBIE JJIEMEHTBHI.
[Ipeanonaraercs, 4To (UTOHBI MMEIOT NapameTpbl MOPsJKa IUIAHKOBCKHX:
Bpemst mepexioueHns — 10, pasmep 10 c.

WNurtepnperanyisi TOPCUOHHBIX MOJEH KaK METacTaOMIbHBIX COCTOSIHUN
CIIMHOBO IOJIAPU30BAHHOIO PuU3NYECKOrO Bakyyma II03BOJIAET
chopMynupoBaTh ~ MOAXOA K  CO3JaHMI0  KBAaHTOBBIX  TOPCHOHHBIX
BorunciauTenbHbix MamuH (TBM). Cozmanne TBM Ha snemeHTHON 0ase c
napamMeTpaMu MOpsAKa IUIAHKOBCKHUX MPEACTABISIIO Obl COOOM HEU3MEpUMO
Oosbiiee, yem mpopeiB B obOnacte DBM HoBoro Ilokonenus. Ilpu Bceit
(aHTAaCTUYHOCTU TAKOrO TMPOEKTa TEOPHUs JOIMYCKAaeT BO3MOXKHOCTb €ro
peanusainuu, X0oTs, O4YeBUAHO, AJIsl ATOr0 NOTPeOYETCS 3HAUUTEILHOE YCUIIHE B
Pa3BUTHHA «TOPCUOHHOW TEXHOJIOTHM.

MarepuanbHOU cpenoi, U3 KOTOpor OyaeT KoHCTpyupoBaThes = TBM
autca Pusmueckuit Bakyym. Ecmm coBpemennele OBM  aBusroTcs
HOJYTIPOBOJHUKOBBIMH, TO OOCYXJaeMble TOUHEE BCEro ObUIO Obl Ha3BaTh
nosieBbiMU. [lpu sTtom nBe IIpoGnembl OynyT ocHoBomojararomumu. Bo-
HEPBBIX, ATO MPOOJIEMa CIEHHATBHOIO CTPYKTYPUPOBAaHUS HEKOTOPOTrO 00beMa
IIPOCTPAHCTBA B COOTBETCTBUU C MpUHUMNAMK noctpoeHust TBM. Bo-BTopsix,
3TO mpobiieMa pa3pabOTKU CpPEACTB Juajora omneparopa ¢  Takou
BBIYHMCIUTEIBHON CTpYKTypol (moneBoil TBM). Ilocnennsas npodiema mmeer

HEMOCPEJICTBEHHYIO CBS3b C OMO(DU3NYECKUMHU CIEICTBUSIMU TOPCHOHHOMN



KOHLICTILIU Y.

HccnenoBanus NoCHeNHUX JNECATUIETHH ITOKA3aldd, YTO CYLIECTBYIOT
(eHOMEHBI HETEIIIOBOTO OMOJIOTHYECKOT0 ACHCTBHSI 3JIEKTPOMAarHUTHBIX MOJICH
[15]. B TO e BpeMs MeXaHU3Mbl TAaKOrO JCHCTBUS HE BIIOJIHE SICHBI.
[Ipeanonaranu, B 4YaCTHOCTH, YTO AESTEIBHOCTh OMOJOTMYECKUX OOBEKTOB
HeOe3pa3iMyHa K COCTOSHUIO CIIMHOBBIX  CTENEHEel CBOOOJBI MOJIEKYII,
BXOJSIIMX B COCTaB KIETOK. [[OCKOJIIBKY TOpPCHOHHBIE TIOJISI TE€HETUYECKHU
CBSI3aHBI CO CIIMHOBBIMU CTEMEHSIMU CBOOOJBI, TO BO3HHMKAET BO3MOXKHBIN
MEXaHU3M OHMOJOTHYECKOTO JEHCTBUS TOPCHOHHBIX IOJIEH, OMOCPEIOBAHHBIN
CIIMHAaMM MOJIEKYJl. EciM B KadecTBE KIETOK BBICTYIIAIOT KJIETKH MO3ra C
0COOCHHO TOHKOW OpraHu3alieii—HEUPOHbI, TO €CTECTBEHHO MPEANOJIOKHUT,
YTO TOPCUOHHBIE TIOJIA OYIyT MHIYLIMPOBATh HEKUE oOpa3bl co3Hanus. Eciu, B
CBOIO oOuepellb, OHMOXMMHUYECKHE TMPOLECCHl CO3HAHUSA MPUBOAAT K
BO3HUKHOBEHHUIO OIIPEIEICHHBIX, CBOMCTBEHHBIX MMEHHO 3THUM KOHKPETHBIM
aKTaM CO3HAHMUS YIOPSJAOYEHHBIX CIHUHOBBIX CTPYKTYp, TO HE HCKIIOYEHA
cUTyanusi, Korga oOpazaM co3HaHHs OyAyT B3aUMHO  OJHO3HAYHO
COOTBETCTBOBATh  XapaKTEpPHbIE TOPCHOHHBIE H3AyueHHs. B  pamkax
U3JIOKEHHBIX IPEICTABICHUN BO3MOXHO, YTO IPU BO3JICHCTBUM BHEIIHUX
TOPCUOHHBIX IIOJIEH B MO3re, B €ro KieTrkax C(OpMHUPYIOTCSI CIIMHOBBIE
CTPYKTYpBI, KOTOpbIE BBI30OBYT B CO3HaHUU COOTBETCTBYIOIIME 0Opasbl u
OILLYLLIECHHUS.

B oTrOoM ciydae MOXHO COOTHECTH CO3HAaHUIO €ro MaTepualibHbIN
HOCHTEJIb B BUJIE TOPCUOHHBIX MoJsieid. Torna/Bo3Bpaiasichk K npoodieMe padoThl
omeparopa C TOPCMOHHOW BBIYUCIWTEIBHON MAIIWHOW, pPEAJM30BAaHHOW Ha
®usznueckoM Bakyyme, MOXHO MpEIONOKUTh, YTO CO3HAHHE ONEPaATOpa,
NPOSIBISIIOIICECS Yepe3 TOPCHOHHBIE TMOJSA, JAaCT BO3MOXKHOCTH MPSIMOTO
JocTymna omeparopa k mporieccopy TBM 6e3 TpancnmsauuonHo# nepudepuu,
OmnepaTop CMOXKET Ha OCHOBE «IIPOKOJIA» BaKyymMa COOCTBEHHBIM CO3HaHUEM
BCTpOUTBCSI B Takyro TBM 0e3 BCIKHX MNPOMEXYTOUHBIX YCTPOMCTB,

peann3oBaB TOPCUOHHBIN kaHan oOMmeHa uH(opmarmei. [Ipu Takom moaxome



UHANBUyalbHOE co3Hanue 1 TBM na ®@usnueckom Bakyyme Oyayt paboTtaTh
KaK €JMHOE LETIO0E.

CnenanHble BBIBOABI MO3BOJISIIOT MPEANOJIONKUTh, YTO UHIAWBUIAYATbHOE
COo3HaHME Kak (YHKIMOHAJIbHAs CTPYKTypa BKIIOYAaeT B ceOs HE TOJIbKO
COOCTBEHHO MO3I, HO U CTPYKTYpUpPOBaHHBII B BHJE€ TOPCUOHHOMU
BBIUMCIUTENBHON MamnHbl Pusznuecknii Bakyym B NOpOCTpPaHCTBE OKOJIO
MO3ra—-T. €. SABJISIETCSI CBOCOOPAa3HBIM «OMOKOMITBIOTEPOM)).

W3noxeHnHbie wWaen MOTYT JaTh HEMPOTHBOPECUUBYIO (DHU3UUYECKYIO
OCHOBY Jisi oOBbsicHeHUsI (eHOMEHa MEePIENTUBHON mepenayu uHOopmauu
[16, 17].

Btopas mnpoOnema, koTopass BBITEKAaeT M3 HAIIErO0 PacCMOTPEHUS,
CBsI3aHa C dKk30THYeckoi uaeeit Becenennoit kak Cyrnep-OBM wimm AGcosnrora.
Eciu we yriyOnsaThbCcs B HCTOPUIO 3TOW MJIEH, BOCXOJAIIEH, BEPOSTHO, K
JIPEBHUM BEIUYECKMM TEKCTaM, W HWMEBIIEW pa3BUTHE B paboTax
npeacTaBuTeniel 00bEKTUBHOIO HI€aIM3Ma, TO Ha YPOBHE COBPEMEHHOW HAayKH
HE0OXO0JMMO yKa3zaTh Ha yke ynomuHaBmryrocs nmyonukaunuto C. Jlema [2], u
oonee moznHUEe paboThl [4— 6]. B pamkax TpaauIMOHHBIX MPECTaBICHUN
paccMarpuBaTh BCENEeHHYI0 Kak HEYTO MEJIOCTHOE M B3aMMOCBSI3aHHOE,
BEPOSITHO HE HMENO OBl CMBICNIA, €CIIM y4ecThb, 4YTO, C TOYKH 3pPEHUs
OOILIENPUHATHIX TEOPHUM, BpEeMsl B3aUMOJECUCTBHS MEXAY MPOTHUBOMOIOKHO
pacnoioKeHHbIMH YacTsiMu BceneHnHol consmepumo ¢ ee BozpactoM. OaHaxo,
B paMKax KOHLEHIMHA TOPCUOHHOIO TIOJISI, JOIYCKAaKUIMX CBEPXCBETOBYIO
CKOPOCTb, CTAHOBUTCSI BO3MOXHBIM PaCCMOTPEHUE BCENEHHOM, KaK LEIOCTHOU
CUCTEMBI, a UJIeU TIOJIEBBIX (TOPCHOHHBIX) TBM mo3BOMSIIOT 00CYy)AaTh MOIXO/T
Kk npobsieme Bcenennoii kak Cynep-BM. Ecnu npuHSATH TpEANoNORKEHUE O
TOPCUOHHON oOcHOBe 3ToM Cyrnep-BM, M BCHOMHUTH H3JIOKEHHYIO BBIIIE
KOHIIEILIUIO TOPCUOHHOM MPUPOJBI CO3HAHMUS, TO CTAHOBUTCS OYEBUJIHBIM, UTO
CO3HAHME KaK aTpuOyT peaJbHOCTH oOKa3biBaeTcsi uacthio Cynep-TBM
(Bcenennoii), BCTpOGHHON B HEEe HamOoJiee €CTECTBEHHBIM 00pa3oM B CHITY

OOLTHOCTH (PU3UYECKHUX TTPUHITUTIOB.



ChopmynupoBaHHble TOAXOABI MPEICTaBISIIOT co00M  uaeu, BbI-
CKa3aHHble JuIIL B camod obmel ¢opme. MHcecnegoBanuss B 3THX
HAIIPABJICHUAX, OJHAKO, IIPEIACTABIIAIOTCA JOCTATOYHO IIEPCIEKTUBHBIMU
BCIICJICTBUEC HAKOIUICHUS OKCIIEPUMEHTAIbHBIX CBHUIETEIBCTB PEAJIbHOCTH

TOPCUOHHBIX MoJIeH U uX IMPAaKTUYCCKOTO IPUMCHCHH.
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THE CONSCIOUSNESS AND THE PHYSICAL WORLD
Collected pepers. Issue 1, Edited by A.E. Akimov. Moscow, 1005

PREFACE

In the 1920s A. Einstein advanced the program of «reducing physics to
geometry». This idea proved to be fruitful in the development of the general
theory of relativity — the notion of curvature of space-time was compared with
the gravitational interaction.

However, curvature is not the only characteristic of the space, and the
theory becomes much more constructive if another notion, that of torsion, is
introduced. The efforts of many outstanding theorists are directed today to
realizing this approach within the framework of the spin-torsion fields. This
enables one to consider a diversity of seemingly different problems from a
general standpoint, including problems that are far from the scope of the
traditional science.

Among the last-named problems one could cite the so called
psychophysical problem. In a very special and relatively new aspect, this is the
question of relations between psychological and physiological processes. In a
wider and original sense, this is the question of the place and role of the
consciousness in the Universe.

That is why application of the term «psychophysics» to the issue under
consideration can provoke many objections, because it has been used since the
end of the XI1Xth ¢, mostly as the name of a specific section of the experimental
psychology exploring, for example, the quantitative relations between the force
of stimulus and the value of arising sensation. Meanwhile, increasingly more
authors employ this term in a much more general and correct context ascending
to the initial understanding of the psychophysical problem. The question
concerns both the phenomena demonstrating the role of the consciousness in

the physical world and the attempts to construct physical concepts where the



consciousness and the matter are treated within the framework of a unique
approach.

Over many decades the problem of relation between the consciousness
and the physical world was regarded more as a philosophical than natural-
scientific one. As for the experimental aspect of the problem, it almost
completely lies within the realm of parapsychology, which met with a careful,
if not hostile, reception of the majority of researchers. Numerous critics pointed
out for good reason to high uncertainty of the parapsychological data. However,
it was also obvious that modern science lacked capabilities for qualitative
explanation of the psiphenomena.

The situation began to change recently. Many qualified experts
(including authoritative physical experimenters) have carried out research
works obeying the strictest methodological requirements. Now the existence of
the psi-phenomena can be regarded as real as rotation of the Earth around the
Sun. Awareness grows rapidly that these phenomena are not only indicative of
some «reserve capabilities of the brain», but must be regarded in a much more
important context — namely, as a source of unique information about, the
world as a whole. The fact that it is obtained only from the experiments where
the «imperceptible emanations» —e the consciousness — is of primary
importance implies that the consciousness and matter make up a unity at a very
profound ontological level, which until recently was inaccessible to any
experimental methods except those of the parapsychology;

By the end of the last century theoretical physics faced the problem of
relation between two kinds of matter, «rough» (substance) and «fine»
(radiation, ether). Obviously, the future Great Synthesis, that is, the union of all
known kinds of interactions within the framework of a unique concept, cannot
be final and successful if it does not solve the psychophysical problem.

The unusual properties of the torsion fields, which follow from the
theoretical considerations and were confirmed experimentally, give rise to the

hope that significant progress in understanding the psychophysical phenomena



can be attained precisely within the framework of the spin -torsion concepts.

This publication, by which the Center of Intersectoral Science,
Engineering and Non-Conventional Venture Technologies, VENT opens a
series of collected books devoted to this problem, contains the presentations of
the Center's researchers at the Russian-American Seminar «Vision of the
Future» in St. Petersburg, May 1993. Our address: CISE VENT P.B. 214.
Moscow 112190 Russia.

A.V. Moskovskii and LI.V. Mirzalis THE CONSCIOUSNESS AND THE
PHYSICAL WORLD

In the classical science there is actually no problem of "the consciousness
and the physical world" , because the prevailing trend is to push the
consciousness outside of the scientific picture of the world.

At the same time, rather heated discussions go on about the relation
between the consciousness and the matter in modern science. We will identify
the two most important aspects of this topic. The first one is related to the role
of observer in quantum physics. How is the virtual quantum world related to the
macroscopic one, what makes the potential to transform into the real? A lot of
different answers to this question have been proposed, but the standpoint of the
theorists believing that the wave package is reduced finally in the consciousness
of the observer (Wigner, Wheeler, d'Espagnat, et al.) seems to be the most
logically consistent one. Thus, the consciousness turns out to be the most
important element of the physical reality as seen by our mind.

The second range of topics concerns the possibility of scientific
explanation of the psychophysical phenomena. If one admits existence of even
a part of these phenomena as a working hypothesis, an explosive question
arises: «Is it possible to construct a scientific picture of the world where they
have a chance of being reasonably accounted for? What is the price of making

this explanation feasible in principle?»



The difficulty of the situation lies not only in the difficulty of explaining
the psi-phenomena per &, but also in the fact that their explanation requires, at
least, two pictures of the world («the psychophysical paradox»). For example,
whereas the phenomena of precognition (prediction of the future events) force
us to regard the world as a fixed scenario in the sense of the Wheeler-Feynrhan
theory. | Phenomena like psychokinesis are indicative of the fact that the causal
I chains of the world are far from being continuous and admit some volitional
interference.

In an effort to solve this contradiction, we consider the heuristic
potentialities of our previously proposed world model, which combines two
approaches — the concept of Everett and the modem theories action-at-a-
distance. The set of possible combinations of the Universes makes up a
continuum of equivalent Everett copies, of which each is a Wheeler-Feynrnan
world. The consciousness, which, can «move» both along the field lines —- this
corresponds to the natural course of time and causality— and across them, is an
essential element of this world. In the context of this model, we also discuss the
well-known phenortienon of retroactivity (action upon the past events) studied
by H. Schmidt.

The physics of the XXth century began with the fundamental assertion
that the four space-time axes make up the framework of the world. It seems that
increasingly significant evidence in favor of substantiality of the consciousness
is the most striking event of the century's end. Therefore, the key words of the

future science are space, time, and the consciousness.

A.E. Akimov
HEURISTIC DISCUSSION OF SEARCH FOR NEW LONG-RANGE
ACTIONS. THE EGS-CONCEPTS.

As is well known, it is difficult, if possible, to explain the psychophysical

phenomena from die standpoint of .the existing paradigm. The amount of



nonexplained physical phenomena is considerable, the gray areas covering the
territories of the micro- and macro-worlds. , The following list is far from being
exhaustive: conducted by A. Krish experiments with spin-polarized photons;
the experiments of A. C. Tarn and W.Happer with circular polarized laser
beams; the experiments with gyroscopes varying their weight during rotation;
the experiments of N. Kozyrev, M. Lavrent'ev  their collaborators in
registration of superluminous signals, and other experiments, which find no
explanation within the framework of the standard theories. One can often see
that these physical phenomena share many traits with the psychophysical ones.
Therefore, the assumption that an explanation of the seemingly heterogeneous
facts should be looked for in the context of a new physical paradigm seems to
be quite reasonable.

Analysis of the physical phenomenology has demonstrated that the
unusual behavior of spinning objects is their common feature. If the torsion
fields are treated as generated by the classical spin, their unusual behavior could
be attributed to the manifestation of spin-torsion interactions. Consideration of
the spin systems of living organisms can provide a sufficiently substantiated
explanation for many psychophysical phenomena. Here are the properties of the
torsion fields that suggest that such an explanation could prove successful: the
potential of a torsion source is independent of distance; the torsion fields
generated by spinning objects feature axial spatial symmetry; the group speed
of torsion waves is much higher than that of light and its lower bound is
estimated as 10°c; torsion radiation is not attenuated (screened) upon passing
through natural media; the spin-polarized media, including the Physical
Vacuum, generate stable spin (torsion) phantoms owing to the spin-torsion
interactions; and all organic and inorganic objects have their own characteristic
torsion fields. The existing industrial sources (generators) of torsion radiation
have enabled investigation of the effect of static torsion fields and wave torsion
radiation  various physical, chemical, and biological objects as well as

simulation of some psychophysical phenomena. The last-mentioned studies



have corroborated the torsion nature of the psychophysical phenomena. The
starting is point of these experiments was awareness of the fact that, in contrast
to the case of spinning source without radiation, for a spinning source with
radiation die theory does not require that the constant of spin-torsion
interactions be necessarily small. The design of the experiments and their
interpretation were made sufficiently clear owing to the developed phiton
model of Physical Vacuum and to the fact that the physical fields were
considered as different polarization (phase) states of the Physical Vacuum, The
concept of brain as a spin glass of a kind was an important outcome of the
studies. In distinction to the standard model, however, the brain is represented
as a spin torsion system of nonmagnetic nature. Here, the brain is
simultaneously a torsion receiver and torsion transmitter. The experimental data
have confirmed high predictiveness of the torsion and Physical Vacuum

theories.

G.I. Shipov
PSYCHOPHYSICAL PHENOMENA AND THE THEORY OF
PHYSICAL VACUUM

The psychophysical phenomena constitute a part of reality, a part of the
Nature. If traditional physics cannot explain them, it follows only that it is
incomplete and that a new physical paradigm is required. The theories of
Physical Vacuum and of torsion fields, which are being actively developed
today, provide precisely this new paradigm as a natural and logical continuation
of the present science. They explain the Nature in its entirety and do not
overlook the «inconvenient» phenomena.

We introduce the notion of seven levels of reality such as solids, liquids,
gases, plasma, Physical Vacuum, primary torsion fields, and the Absolute
«Nothing». The notions of the traditional Physical Vacuum and of the Empty
Space, which is understood by the Oriental philosophy as the basis of all



existence, are regarded as descriptively equivalent.

The Physical Vacuum is the first principle of all kinds of physical fields.
The problem of constructing a unique theory of field is solved within the
framework of the Clifford-Einstein program of geometrization by including
geometrization of spin. The basic relations required for solution of this problem
are expressed as the structural Cartan equations in the Weizenbeck geometry of
the absolute parallelism. In this case one can describe an infinite empty space
(different states of the Physical Vacuum) featuring a pseudo-Euclidean
geometry, where the torsion and curvature are equal to zero (the Absolute
«Nothing»). To order this Absolute «Nothing», «primary consciousness»
capable of understanding the Absolute «Nothingy is required. In physical terms,
the field, of the consciousness can be modeled by the torsion fields as material
carriers of the field of the consciousness. Hiere, the structural Cartan equations
for the Absolute «Nothing» pass into the form describing dynamics of the
primary torsion fields. The vortices occurring in the Physical Vacuum as a
result of torsion fields are the information carriers. Torsion fields carry
information at a superluminal speed without carrying energy and propagating in
the domains of both the future and the past. Following P. Penrose, one can
represent the vacuum equations, including those of the primary torsion fields, in
the spinor form and obtain a system of nonlinear spinor equations for two-
component spinors playing the role of the potentials for torsion fields. Vacuum
equations and their precise solutions can describe the quantum and classical
particles, both charged and neutral. Additionally, equations are obtained
involving imaginary and negative masses arid charges moving back in time
with superluminal speeds. Psychophysical phenomenology can be most
adequately described by these properties of torsion fields. Within the
framework of the formulated concepts, torsion fields are identified with inertia
fields, which enables one to formulate a physical approach to explanation of the
telekinetic phenomena. Teleportation may be related to the possibility of «going

into the Vacuumy» or «coming out of the Vacuum» by acting through the field



of the consciousness on the critical (bifurcation) points of the Vacuum where

all levels of reality simultaneously manifest themselves in virtual manner.

A. E. Akimov and V. N. Binghi
ON PHYSICS AND PSYCHOPHYSICS

Along with curvature, the space-time geometry also admits the property
of torsion. By now the effects of the torsion field (TF)—-unusual behavior of
the particles with spin in the torsion spaces — have been predicted and are
investigated in more detail. At the same time, both traditional physics and
psychophysics have obtained experimental data indicative of long-range actions
of unknown nature. These data can be explained within the framework of the
theories of torsion fields and spin-torsion interactions. The present work
proposes to use the TF concept to explain the psychophysical phenomena. A
hypothetical mechanism of interaction between the torsion field and the
processes of the consciousness is considered. Relations between the notion of
torsion field and the categories of material and ideal are discussed.

Since spin is regarded as the source of TF, it is the spin system that must
be TF-sensitive. A complex nonequilibrium spin, structure having many states
that are energy-close can accumulate the action of TF up to a macroscopically
perceptible level. The spin subsystems of the nuclei of some of the associated
liquids, water inclusive, are known to be comparatively weakly related with
thermal oscillations. The same holds for small atomic groupings inside the
biophysical globules. These states of the nuclear spin degrees of freedom might
serve as sensitive TF probes and, at the same time, affect to some extent the
course of biochemical processes. There is good reason to believe that the brain
neurons feature such biophysical structures. Importantly, neurons are united
into a neural network and operate cooperatively. This fact enables one to relate
the different states of the neural network to different physical organizations of

the subsystem of spin-active sites of neurons and, there , to different TF



configurations. The steles of the brain neural network at the level of subjective
reflexion are associated with appearance of the thinking images or the ideal
objects of the consciousness. A model of neural network is discussed consisting
of elementary neurons whose biological states are related to the physical states
of their spin subsystems acting, in their turn, as a TF transceiver. This model
accounts for many psychophysical phenomena.

Reality of these phenomena also implies reality of interaction of the ideal
and material objects. Obviously, the carrier of this interaction must have both
material and ideal properties and also be a real-world object. It is precisely the
torsion fields of complex configuration that satisfy these conditions/By virtue
of nonlinearity of the TF equations for the sources with radiation, a part of TF
configurations appearing during reflection of ideas prove to be stable and exist
independently as torsion phantoms, that is, objects that are both material and
ideal.

It is not surprising that, like any sufficiently profound physical theory,
the TF theory, which deals with the spatial-temporal geometry of the world,

touches upon the foundations of scientific world-outlook.





