ITonoposckas M.U., lunos I'.A.
O CYIIHOCTHU MATEPUHA

B 1982 rogy B onrtuueckoii nmabopartopun Ilaprmxckoro yHuBepcuteTa AJIJICHOM ACIHEKOM C
KoJiieraMu ObUT IPOBEAEH AKCIIEPUMEHT O BBISBICHUIO KBAHTOBBIX KOPPEJALUN MeXIy (OTOHAMH,
CYTh KOTOPOTO COCTOsIa B MOJTBEPIKACHUU HEIOKaIbHOCTH KaHToBoro mupa [1] (DIIP addekr).
EnuHbli HCTOYHMK, B KaYECTBE KOTOPOI'O BHIOMPAIUCH KaJIbLIMKA U PTYTh, IIPU MEPEXOJIE €r0 aTOMOB
U3 OJHOIO0 KBAaHTOBOTO COCTOSIHMS B JpYyroe, MCIycKald Mapbl (OTOHOB MONAJAIOLIMX Ha
NOJISIPU3ALIMOHHBIE  aHATU3aTOPbl, (UKCHPYIOLIME CHOUHOBBIE cocTosHusA. [lpm mponére x
aHaIM3aToOpaM, KaXIblid ()OTOH MPOXOIMII Yepe3 CIEHUAbHBIA MepeKIovaTellb B BUAE COCyAa C
BOJIOM, B KOTOPOM BO30Y)XJQJINUCh CTOSYME BOJIHBI, OTKJIOHAIOIIME (OTOHBI B HaIpaBiICHHUE
aHalnM3aTropa C  ONpeNcIEHHOW  OpueHTauued. BpeMs  NHEepeknodYeHuss U [1apaMeTpsl
HKCIEPUMEHTAIBHON CUCTEMbI OBLIM TAKOBBI, UTO CHUTHAJ, €CIM OBl TAKOH MOT OBITH OTIpABIIEH, C
ofHOro (oToHa Ha ApPYrod, MOIKEH ObUI PACHpPOCTPAHATBCA CO CKOPOCTBIO, IPEBBIIIAOIIEH
CKOpPOCTh CBE€Ta, MHBIMM CIIOBAMH, BBHIOOp OpPHMEHTAIMM JJs KaXJ0Tr0 aHaJu3aTopa HE BIMSI Ha
pe3yabTaThl  HAOMIOAEHMH Ha JpyroM aHaimsarope. 3aQUKCHpPOBAHHBIE aHAIU3aTOPaMHU
MOJISIPU3ALIMOHHBIE COCTOSIHUSI (POTOHOB, MOCJIE CIIOHTAHHOTO MEPEKIIOUEHHUs] OPHUEHTALlUU OJHOIO
U3  HUX, OKa3ajquch  YETKO  KOPPEIMPOBAHHBIMH U €CTECTBEHHO  IOATBEPIMIIN
KBaHTOBOMEXAHUYECKUE MPEJCKA3aHUS. W3mepenusi, npoBOAMMBIE HAJg OJHUM (POTOHOM,
MI'HOBEHHO BIIMSIJIM HA PE3YJbTaThl U3MEPEHUN, IPOBOMMBIE HaJ APYTUM, YTO CBUIETEIHCTBOBAJIO
O CYIECTBOBAHWM HE CHUJIOBOM CBA3M MEXKIY MaTepueH, pPOKAEHHOM M3 OJHOro ucroyHuka. M sra
CBSI3b HOCUT HCKJIIOUHUTEIBHO WH(POpPMAIMOHHBIN xapakTtep. [logoOHOe moBeneHHEe KBAaHTOB CBETa
(eHoMeHOIoruueck 00BsACHseTcd Ha ocHoBe Teopun Pusmnueckoro Bakyyma ¢ ypaBHeHHAMHU
BaKyyMa CIEAYIOIEro Buja

Oy + Trep&™ =0, (A)
Rijkm+2D[kTi|j|m] + 2T s T%jim =0, (B)

00BEAMHSIOMNX KBAHTOBYIO M Kiaccuueckyto ¢usuky [2]. U3 ypaBuenwmii (A) u (B) cnenyer, uto
pEaNTbHOCTh MPEICTABISCTCS B BUAE CEMH OCHOBHBIX IUIaHOB (puc. 1), U3 KOTOpBIX MaTepus
3aHMMAET YeThIpe HIDKHUX IJIaHa — TBEpblE Tela, KUIKOCTH, Ta3bl U AJIEMEHTapHble YacTHUllbl. B
teopun dusmyeckoro Bakyyma KBaHTOBbIE COCTOSTHHS J11000# Marepun (B MpocTeiieM cirydae)
OIHCHIBAIOTCS COOTHOIICHUSIMU
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rae a - yacTtoTra BHOpaluii BOJHOBOM (yHKIHMH {J/, KoTopas B ypaBHeHusx (A), (B)

OKa3bIBAacTCsl HOPMMPOBAHHOM Ha €MHMILY TI0JIeM KpydeHus T jk [2], 0 - IIOTHOCTh MaTepuH,

S -peiictBue, P - 4Dumnynecu X - 4D xoopaunara.
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[Tnanbl cocTOSTHUN MaTepuu Ha PUC. 1 OTBEYAIOT IIKaJe Tpagaiii CKOPOCTH U TeMITa €€ KBAHTOBBIX
BuOpanuu. Huskuii Temn BHOpalluM COOTBETCTBYET TBEPAOMY, JXKHAKOMY W Ta3000pazHOMY
COCTOSIHMSIM MaTepuu, 00jiee BHICOKHE YPOBHHM BHOpAIUK CO3JAI0OT TUTAH AJIEMEHTApHBIX YaCTHII, Ha
KOTOPOM pa3BOPAYMBAETCS TUTAHTCKOE pa3HOOOpa3ue CBOWCTB MPOSBICHUS MAaTepUH B MHPE
(bu3MUeCKOil peanbHOCTH, HAPUMED, YACTOTHBINA CIEKTP JEKTPOMATHUTHBIX BOJH OT PaJIMOBOIH J0
raMma u3nydeHus. Ha mpoTHBOIONIOKHOM KOHIIE IIKAJIbl BUOpaluid, MaTepus MEPeXOIUT B TOHKHE
coctosinusi (ypoBeHb VI), wacToTra KOTOPBIX HACTOJNBKO BBICOKA, YTO CO3MAET BUIAMMOCTH MOKOS
MOoI00HO BpAIIEHUIO Kojieca, 00pasys acTpaibHBIM, MEHTAIBHBIN, Kay3adbHBI WM MPUYHHHBIN,
Oynaxuueckuiit u armuueckuii mup [3], coequHénnblii ¢ A6comoTHEIM Co3HaHHeM — AOCOIOTHBIM
Huuro.

Cormacao teopuu, Pusmdeckuit Bakyym cnocoOeH mpuObIBaTh B BO30YKIEHHOM COCTOSHUU
(ypoenp V), B cocrosuun uHbpopmanuu (ypoBeHb VI) M B cOCTOSHHH aOCONIOTHOM ITyCTOTHI
(yposens VII). VYpaBuenus ®usndeckoro Bakyyma mis yposus VI npunumarot Buj [1]

Opeef) *+ Tep€” =0, (AY)
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KOIJla PUMaHoBa KpuBM3Ha R jkm M TEH30p SHEPTUU-MMITYJIbCA MATEPUH T, o6pamaercs B HyJ b, a

TOpCHOHHOE mone T jk OMHCHIBAET TONBKO MHMDOPMALHOHHBIE B3aHMOACHCTBHS. COOTBETCTBEHHO,
oOpararTcs B HyjIb KBaHTOBbIe cooTHOmeHus (1) - (3)u 0ObIYHAs KBAaHTOBast TCOPHs HE paboTaerT.
VpaBuenuss (A*) u (B*) cocrtaBmsfioT OCHOBY (HM3UKH HWHGOPMAIMOHHBIX B3aMMOJICHCTBHIA,
MPOMCXOIAINX O3 H3MEHEHUS SHEPTHH.



Hnst ypoBHsi AGcomotHoro Hwuuto ypaBHeHuss ®Pusmdeckoro Bakyyma BBIPOXKIAIOTCS B
TOXKJIECTBA

0=0, (A**)
0=0. (B**)

B pamkax 1BOWYHOU JIOTHKH 00 3THX TOXKAECTBAX HEBO3MOXKHO CKa3aTh HUYEro KOHKpEeTHOro. Bee
IUIAQHBI CYIIECTBYIOT B KQXKIOH TOYKE  IPOCTPAHCTBA COOBITHIA, a MEPEeXOobl OT OJHOTO IIaHA Ha
APYTOil MPeJCTaBISIOT cO00i CBOeOoOpa3Hble «a30BbIe MEPEeXoab» (CM. puc. 2).

Abcomrotaoe Huuato
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v
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Puc.2

Ha mmanax rpyOoil maTepuu TepexoJl W3 OJHOM TEePMOAMHAMHYECKOW (a3el B IPYTryrO
COIMPOBOXAAETCA CKAaYKOOOpa3HbIM H3MEHEHHEM HEKOTOPBhIX IapaMeTpOB CHUCTEMBbI, SBISSACH
pe3ynbratoM €€ Tepmudeckux (aykryanuil. KsaHTOBbIE (a3oBble Mepexonbl OCYHIECTBISIOTCS B
pe3ynbTaTe KBAaHTOBBIX (IIyKTyalud, HampuMmep, B cllydae CHJIbHOKOPPEIWPOBAHHBIX (hepMu-
cuctem. ClelyeT OXKUAaTh, 9TO MEPEXOJIbI U3 COCTOSHUS BO30YKIEHHOTO (PU3MUECKOTO BaKyyMa Ha
IUIaHBl  TpyOOH MM  TOHKOM  MaTepuu TaKkKe SBIAIOTCS  (Aa30BBIMH  TMEPEXOJIaMH,
COMPOBOXAAMOIINECS CKAYKOOOpPa3HBIM HW3MEHEHHEM B COCTOSHUM KPY4YeHUS W KPUBH3HBI
MPOCTPAHCTBA COOBITHIA.

Ha nutane Bo3Oyxnénnoro ®dusnyeckoro Bakyyma, marepusi, npuObiBas B MOTEHIIMAIBHOM WM
METAacTaOUIBHOM COCTOSIHMM, O0pa3yeT KHUIIIyI0 Oe3/lHy, >KeJarolluX BBIPBAaThCS U3 OKOB
IPOCTPAHCTBA, BUPTYANbHBIX JACTHII, POXKIAONIMXCA W HCUE3AIONMX B OHO MrHOBeHbe (10%%cek).



DTOT IUIaH TPEJCTaBIsAeT COOON TeoOMETpHUECKH 00pa3 WM MOPTPET BCEX BO3MOXKHBIX (HOpM
MaTepHH HU3IINX TUIAHOB.

[IpuunHOil mepexoga MaTepuu U3 €€ BUPTYAIBHOTO COCTOSHUS, U3 TIIYOMH MpPOCTPaHCTBa
Ouznyeckoro Bakyyma  Ha IUIaH 3JIEMEHTapHBIX YacCTHUIl, SIBISETCS MBICIb, KOTOpas €cThb
HaIpaBJIEHHOE M3MEHEHHE B COCTOSIHMM CO3HAHMS, BO3HUKAIOIIEE Ha IJIaHaX WH(OpMAalUU WM HA
IUTaHAX TOHKOW MaTepuu W HUCXOAfAIIee B MaTrepuio IpyOyro. B ocHoBe, co3HaHue M marepus
€IMHBI, U OTPAKAIOT pPa3NUYHbIe (OPMBI MPOSIBICHHUS NEPBUYHOM CyOCTaHIIMM MPOCTPAHCTBA -
AolcomotHoro Huuto. «/lyxoBHasi CYIIHOCTh MaTepUU €IWHA C MPOCTPAHCTBOM», « Jlyx ecTh
nepsast auddepeHunanys or 6ecnpuuMHHON NMpuunHbl, Kak [lyxa, Tak u marepun», dlpupona u
IPOCTPAHCTBO enuHBL. [IpocTpaHcTBO BHE M3MEpEHHH BO BCeX CMBICTax M camocymHo. OHO ecTb
newcTBUTeNbHBIN Mup» [3]. Marepus He sBIAETCS 000COOJECHHON CYIIHOCTBIO, BEpa B CHIY U
CaMOCTOSITENIbHOCTh KOTOPOM JepXKUTCsl, B HAcTosllee Bpems, BO BceX OO0NacTAX HayKH,
B3pallCHHBIX Ha MOYBE 3alaJHOr0 IMO3WTHMBH3MA W MaTepuanu3Ma. B cymHocTH, Marepusl ecTb
dbopma TpOSIBICHUS CO3HAHHWSA, €ro SMaHalusA, TEHb MbICICH AOCOMIOTHOTO pasyma. Bcé
pa3HooOpa3ue BUAOB U CBOICTB MaTe€pUH, MOPOKIAAEMBIX €I0 SIBICHHUH, OCA3aeMbIX U (PUKCUPYEMBIX
HAIIMMH OpTraHaMH YyBCTB, 3aKII0YAETCS JIUIIb B PA3IMYHBIX ()OpMax MPOSBIICHUS CO3HAHMUS.

B Tteopun @usmueckoro Bakyyma mpocTpaHCTBO COOBITHH pa3BopadyuBaeTcs Ha (oHe
YETBIPEXMEPHOTO MU PEPEHIIMPYEMOTO MHOT000pa3ust TPaHCIAMOHHBIX Koopaunar X (1= 0123),
OTBETCTBEHHBIX 3a TEPEHOC SHEPrHH M MUMIyJbca B BUAUMOUN (u3udeckoit Bceenennoit. Kpome

TOTO, B KaXJOM TOYKE X 3ajaHa HerojoHomHas Terpaga €i(a= 01,23), obpasyromas croii -
IIECTUMEPHOE  MOANPOCTPAHCTBO ~ yriioBbix  koopauuar 6, (= 123456), s3apaomux eé

IIPOCTPAHCTBEHHO - BPEMEHHYIO OPUEHTALINIO. VI3MeHeHne opueHTalM BEKTOPOB TETPaibl CO3HAET
JIOKaJIbHOE KPY4YEeHHE MPOCTPaHCTBA COOBITUH, 00sIafaoliee CTPYKTypOil TeOMETpUU abCOIOTHOTO
napauienu3ma. KpyueHne mopoxiaer nepBUYHbIC U BTOPHYHBIE TOPCUOHHBIC 1MOJIs1  (OJISI HHEPIUH
[2]) uam mpocTpaHCTBEHHO - BpeMEHHbIE BUXpH. Uepe3 BEKTOPHOE PacCIOCHUE Ha OIPOCTPAHCTBE
YTJIOBBIX KOOPAMHAT ONPEIEISETCS IBOJIIOLUS MATEPUH, TPU MPOCTPAHCTBEHHBIX YyIila Dijiepa U Tpu
IICEBIOEBKIIMJIOBBIX YIJIa, ONPEACIEHHBIX HA MPOCTPAHCTBEHHO — BPEMEHHBIX IIJIOCKOCTSX, 3aa0T
CKOpPOCTb M HAIlpaBJICHUE BpAIICHUS TOPCUOHHOIO BUXPsS WM TOJA KpydeHHs. M3MeHeHue B
OpHUEHTAIIMH U CKOPOCTH BPAILEHUS BEKTOPOB JIOKAIBHO 3a/IaHHOTO B KaXKJI0M TOuke MHOTooOpa3us
reoMeTpuH aOCOJIOTHOTO Mapajiein3Ma OPTOHOPMUPOBAHHOIO perepa WM TETpajbl, SBISETCS
MCTOYHHUKOM TPOSIBIICHUS MAaTepUH U TIOSBJICHUS TMTAHTCKOTO MHOTooOpasusi e€ KOMOWHAIMH U
¢dopM Ha YeTHIPEX HUBIIMX IUIAHAX PEATBHOCTU. TeopeTHdyecKH MOKa3aHO, YTO HCKPUBJICHUE
MPOCTPAHCTBA COOBITUH, CBSI3aHHOE C MEPEHOCOM MaTepUei SHEPruu M HMMITYJbCa, MOPOKIACTCS
Kpy4Y€HHUEM INpocTpaHCTBA. VIHBIMM cI0BaMM, TEH30p PHEPIMM — MMITYJIbCA MAaTEpUU OKa3bIBAcTCA
00pa30BaHHBIM TMOJIIMU KpPYUEHHUS. OTO O03HA4aeT, YTO TOPCUOHHBIM BUXPb, MBICIb WU
uH(popMalyg B OMNpeIeIEHHOM KayecTBe, 3aBUCALIEM OT €€ BUOpalMU WU CKOPOCTH BpalleHUS
MOJIEM KPY4YEeHUs, NOPOKAAIOIIUX €€, COMPOBOXKAAIOUIEECS W3MEHEHUSIMH Ha MOANPOCTPAHCTBE
YIJIOBBIX KOOPJMHAT, MPUXOJUT B JAHHYKO TOYKY MPOCTPAHCTBA — BPEMEHH, MOJSAPU3YS BaKyyM U
UCKPHBIISISL IPOCTPAHCTBO COOBITHI. B pesynbTrare, BUpTyaJbHBIC YaCTHIBI HE aHHUTWIHMPYIOT, a
POKIAIOTCS M3 BaKyyMa, U MaTepusl MEPEXOJUT Ha IUIaH 3JIEMEHTApHBIX YacTUL. AHaJIOIMYHBIM
o0pa3oM wMarepus C UYETBEPTOrO YPOBHS YXOOUT B MPOCTPAHCTBO, TpaHCHOPMUPYICH B



T€OMETPUUYECKHI 00pa3, TOPCHOHHBIE BUXPH, BPAIIAIOIINECS C ONMPEAeIEHHON YaCTOTON M HECYIIHE
nH(pOpPMALINIO, a HE YHEPTHI0. DMaHAIMs CO3HAHMS B MAaTEpUIO U 0OPATHO MOCTOSHHO pealn3yeTcs B
MPUPOJAE U HAIOJHAET MPOCTPaHCTBO Bcenennoil xku3npto. Ilepexon maTepun B HOBOE COCTOSIHUE
ecTb M3MEHEHHE YacTOThl BHOpauuu WHPOpPMALWK, WU3MEHEHHE B COCTOSHUM co3HaHus. llpu
O9MaHallui MBICJIM B MAaTCpHlo, I/IH(bOpMaI_II/ISI MCHSCT BI/I6paI_II/IIO, CKOpPOCTH BpalliCHUSA TOPCUOHHOT'O
BUXpsl ToHMXkaercsi. Korma maTtepust yXOOUT B COCTOSHHSI TOHKMX BHOpaIuii, B COCTOSHHE
uHpOpMAllMM WM Ha IUIaHbl co3HaHusi (ypoBenb VI), wacrora BpamieHHs MONEH KpydeHHS
noBbimaercst.  [1ockoibKy BOJHOBas (YHKIUS MaTepUU OMpEAeNseTcs TojieM uHepiuu (mojem
KPYYEHHsI), MaTepusi MpeICTaBIsAeT CO00 0co0o0e MpOSIBICHHE CO3HAHUS, CYMTAHHOEC C IUIaHA
uHpopmanuu. MIMeHHO BO30YyX/I€HUS BaKyyma IO CHUHY HPUBOISAT K BOSHUKHOBEHHIO BOJIHOBOM

byHKIHIH.

DJNEeKTPOMarHUTHBIC B3aUMOJICHCTBUS OCYIIECTBIIIIOTCS B pPE3yJbTaTe OOMEHa BHUPTYaTbHBIMH
(dboToHaMH, a IEPeX0J] IIEKTPOHA U3 OJJHOTO IHEPTETHUECKOTO COCTOSIHUS B IPYTO€ COMPOBOXKAACTCS
poxkneHueM mojis (oToHa W3 (U3MYECKOTr0 BaKyyma, HO B OCHOBE 3THX (yHIaMEHTaIbHBIX
MCXaHU3MOB B3aHMOﬂeﬁCTBHH MaTCpuu JIC)KUT <«MBbBICJIb>», BO3HHUKINAA W3 FJ'IY6I/IH MMpOCTPAHCTBA~
BPEMEHU.

[Monspuzanuss BO30YXIEHHOIO BakyymMa MOXKET OCYILECTBJIATBCS HE TOJNBKO BHEIIHUM
ANIEKTPUYECKUM TOJIeM, HO M BTOPUYHBIM ([IEPEHOCSIIMM SHEPTHI0) TOPCUOHHBIM IOJEM HIIH
MOJIEM KPYYEHHs, MOPOXKAAIOUIMM KPHUBHU3HY IMPOCTPAHCTBA COOBITUH, WHBIMU CJIOBAaMH, IIOJIEM
MaTepuH. 3apsHKEHHYI0 MaTepuio, POKACHHYIO M3 (PU3MUECKOro BaKyyMa, MOXKHO IPEICTaBHTH B
oOpase Bpamiaromerocsi Kiyoka mois, OKpY>KEHHOTO O0JIaKOM BHUPTYaJbHBIX (POTOHOB, 0OIaKOM
MOJIAPU30BAaHHOTO BaKyyMma. MeXaHnu3M ACUCTBHs TOPCUOHHOTO IO WM IOJISL KPY4YEHHs, KOTOPOE
HPOSBISIIOT ce0si Ha IulaHax rpy0oil Marepuu, B 3HAUUTEIIBHOW CTENEHM OCYIIECTBIISIETCS depes
CIMH, SIBJISIFOIIUICS COOCTBEHHBIM MOMEHTOM BpAILIEHHUsS MaTepUabHOW dacTuipl. MIMEHHO cnuH
MIOPO’KJIAET MOJsI MHEPLUH, TTOJIsI KPYYEHHUs, UMEIOIIME HE CHIIOBOM XapakTep NposBiIeHUsS. TOJBKO
IIOMUMO CIIMHOBOTO MAarHUTHOTO IIOJIA, HAJEIEHHOIO CWJIOBOM IIPUPOAOW, M CBSI3aHHOIO CO
CIIMHOBBIM MAarHUTHBIM MOMEHTOM, 4acTHULIa MaTepUH, pOKAEHHAs U3 BaKyyma, co34aéT BTOPUYHOE
TOPCUOHHOE. IlepeopueHTanyss cnvHAa MaTE€pUaIbHOM YacCTULBI M3MEHSET «COCTOSHUE €&
CO3HAHUS», YTO CO3/1aET MTHOBEHHBIN TOJIOTpapHUUECKUil OTIEYaTOK CIIMHOBOTO COCTOSIHUS TPYyOOi
MaTepuu Ha BakyyMme. D(UPHBIN TBOWHUK, pa3Mephl TPOCTPAHCTBEHHON 001aCTH KOTOPOTO 3aBUCST
OT MarHMTHOM YNOPSAJOYEHHOCTH BEIIECTBA, CO3MAETCA BTOPUYHBIMHU TOPCHOHHBIMH ITOJISIMH,
NOJISIPU3YIOIIMMHU BakyyM IO CIMHY. B ciiydyae Bo30yKIE€HHS CHMHOBBIX BOJH B MAarHuTHO —
aHU3OTPOIHBIX CPEAAX, BAKYyM IMOJIPU3YETCS HA 3HAYUTENBHBIX PACCTOSHUAX, U KaK MOKa3bIBAIOT
OKCIIEPUMEHTHI C TEHEpaTopaMH BTOPHYHBIX TOPCHOHHBIX TMOJieH [4], OpueHTanus >JIEMEHTOB
BO30YXIEHHOTO BakyyMa IO CHOHUHY MAarHMTHOTO HCTOYHHKA, NPUBOJUT K CYHIECTBEHHBIM
M3MEHEHHMSIM TPOIIECCOB OMOXMMHUYECKOM MNPHUPOJIBI B 00BEKTaX, MOMEIIEHHBIX B 00JAaCTh €ro
aupHoit obonouku [5]. MHpopManuoHHOE, HE CHUIOBOE BIHSHHE Ha CIHHOBYIO CTPYKTYpY
BEIIECTBA CO3MAaET OTKJIMK CHJIOBOIO, JHEPreTHYECKOro xapakrepa. 3a mpeaesamMu 3(QHUpPHOro
JBOMHUKA IreHepaTopa TOPCUOHHBIX IMOJIEH BIUSHHE OKa3bIBA€T TOJBKO MEPBUYHO BO30YXKAEHHBIN
BaKyyM B COOTBETCTBMM C aJPECHBIM Npu3HAakoM. llomsgpusanus Bakyyma IO CIHMHY CO3JAET B
IPOCTPAHCTBE I(PUPHOrO JBOWHHMKA 3BYKOBBIC BHOpAIMU pa3sHbIX 4acTOT (KOJeOaHMs IUIOTHOCTH
MaTepHH), HEYJOBUMBIE JUIS CIIyXa OOBIYHOTO YelioBeKa. YeM yropsiioueHne MaTepusi, TeM CIIOXKHEe



CYIepHO3UIIMs, HalaraeMblx BUOparuii rapmoHuk. Kaxnas momnekyna, KaMeHb, pacTeHHE, >KUBas
KJIETKa, OPTaH YeJI0BEUYECKOro Tejla MOPOKIAI0T CBOIO HEMTOBTOPUMYIO MY3BIKY, TOJOOHO OpKECTPY
MY3BIKQJIbHBIX HMHCTPYMEHTOB. B <«3IOpOBOM COCTOSSHUU», 3BYKOBBIE BOJHBI, BO30YyXKIaemble
3(GUpHBIM TBOMHUKOM, 3By4aT B KOHCOHAHCE, HO B CIlydyae BO3HHKHOBECHHS AHCTAPMOHWHU, WHBIMH
CIIOBaMH, TOBPEKICHUS HA MaTepUaTbHOM YpOBHE WM 3a00JeBaHMs, B BUOpalUUd BO3HUKAET
JMICCOHAHC, T.€. YaCTOTHI 3BYKOBBIX KOJICOAHUI CMEIIAIOTCS U3 CBOETO HOPMAJLHOTO COCTOSIHUS.

Matepuss He OCTaHAaBIMBAaeTCsS Ha IUIaHE (U3MUECKOTO BaKyyMa, OHA MOXKET IMEPEXOAWTHh B
BBICIIIFIC BUOpAIMOHHBIE COCTOSIHUS [6], cooTBeTcTBYyMOIIME IMaHaM co3HaHus (ypoBeHb V), Ha
IUTaHBI TIEPBUYHO BO30YKIEHHOTO BaKyyma, Ha KOTOPBIX B3aMMOJCHCTBHE HOCHUT HCKIIOYUTEIHHO
nH()OpPMAMOHHBIA xapakTep. [IpocTpaHCTBO HCKakaeTCs U TMOPOXKAAET TOPCUOHHBIC BHXPH,
Bpanfaronecs Ha OECKOHEYHOM IIKaJie YacTOT, W MaTepusl MPOsBIsAeT ceds kKak mHbopmarus, 6e3
MepeHoca DJHEPrMM — UMIyJbca. [l7aHBl CO3HAHHWS CO3MAIOT EAUHYI0 ToJorpadUuecKyro
WH(POPMAIIMOHHYIO KapTy BCETo, 4TO OBLIO €CTh U OyAeT B mposiBieHHON Bcenennoii. M3smenenue B
COCTOSIHUM CO3HAHHUS WJIM B COCTOSHUM TOPCHOHHOTO BHUXPS 4Y€pe3 €ro aMIuTUTYAHO-(a30BbIC
nmapaMmeTpbl, MTHOBEHHO COXpaHSETCS Ha TEeOMETPUU MPOCTPAHCTBA, OYATO 3allMCaHHOE Ha
MarHUTHYIO TUIEHKY, KaK Ha TOJOrpaduyecKoil MaTpuile, ¥ MOXKET OBITh BOCIIPOU3BEACHO MTOBTOPHO
o ajgpecHoMy npu3HaKy. JlobOas MbICTb, CIOBO WJIM HAANHCH COXPAHSIOTCS B €IUHOM
nH()OPMAIIMOHHOM TI0JIe, 0Opa30BaHHOM TMEPBUYHBIMUA BaKyyMHBIMH BO30YyxaeHHsMH. V3 Teopuun
CJIeIyeT, YTO MPOCTPAHCTBO IMOPOXKIAET MpaBO — M JieBOBpamaromuecs BUXpu. OIHOUMEHHO -
MOJISIPU30BAHHBIEC TOPCUOHHBIC TTOJISI TIPUTSITUBAIOTCSI.

CkopocTh BpallleHHsi TOPCHOHHBIX BUXpEH MOpoXxaaeT WHGOPMAIIUIO OMPEAcIEHHOTO YpPOBHS,
KauecTBa, M YEM BBIIIE CKOPOCTh BUOpAalMM TOHKONM MaTepuH, TEM CIIOKHEE [OJKHA OBITh
OpraHmsaiys MaTepu Ha (U3MUECKUX IJIaHaX, MO3BOJIAIONIAs, MPOSBUTHCS COCTOSIHUSIM CO3HAHUS.
V3MeHeHHs B COCTOSHUU TMOJIEH KPYYeHHs acTpajbHOrO IUIaHA MPOSBISAETCS Ha (PU3NYECKOM
YPOBHE 4Yepe3 OIIYIIECHHs, B 3aBUCUMOCTH OT CKOPOCTH BpALEHUH, NMEPEXOJAIIUE B OTYETIMBbBIC
SMOIIMH U YyBCTBa, HO TOJHKO Pa3BUTAs MATEPHUsI MEHTAJLHOTO IJIAHA MTO3BOJISET ONIYIICHUSIM OBITh
OCMBICIICHHBIMH. YeJOBeK MpeICTaBIsSeT BEICOKOPA3BUTHIM MPUEMHUK U MEepelaTIuK nHpOopMaImy,
HO €ro CO3HAHHWE MOJKET JIOCTUTATh Pa3HbIX YpOBHEH cBoero pasputus [7]. MHdopmarus yepes nsath
OpPraHOB YYBCTB, XOpOIIO pPa3BUTHIX Ha IJIaHaX TrpyOoOd MaTepuu, 4epe3 TOHKOMAaTepHaIbHBIC
kaHanel «Hamu» u3MeHsieT BUOpPALMOHHBIE COCTOSIHMSI OpraHM3Ma M MO3Ta, €ro CIHWHOBBIE
cocrosiHusl. COOTBETCTBEHHO, (DHU3MUECKHl Bakyym MOJISIPU3YETCSl IO CIUHY W YHOCHUT
nH(OpPMaLIMIO B MPOCTPAHCTBO HA IJIaHbl co3HaHUs. Co3HAHHME yeloBeKa HENOKalIbHO. TO, 4TO MbI
HA3bIBA€M OINYIICHUSAMHU M MBICISIMH €CTh MH(pOpMallKs, CUUTHIBAIOWIASCA C TrojorpaduiecKkoit
MaTpPHIIBI CO3HAHUS 10 KaHATy uX Bo30yauBiiemy. Co3HaHHE YEIIOBEKa, CBSI3aHHOE C MPOSIBICHUEM
MEHTAJIBHOTO TIJIaHa, MOXKET MMETh JIBa IMYTH BOIUIOIICHHUS, OAWH M3 KOTOPBIX 3aBUCHUT OT PabOTHI
pa3yma, depe3 CUHMTHIBaHHWE HMH(OpPMAMU C MOISIPU30BAHHOTO BaKyyma MaTepuu Mosra. Bropoii
MyTh TIPOSBIICHUSI CO3HAHMUS €CTh IOHUMAHHUE, COCTOSHHUE KOTOPOTO TPEACTABIACT COOOM
OILlYIIEHUE, BOCIPUHUMAEMOE MITHOBEHHO Ka)J0W YaCTULEH MaTEpUH U BCEM TesoM B 1esnoM. [lo
Mepe TOro, Kak MaTepusl pa3BHBaeTcs IOJ JEHCTBHEM MbICIH, WHGOpMalUU, MPUXOIAIIeH c
acTpajJbHOIO TUIaHa, CO3HAHUE BBICTPAUBAET BCE OoJiee COBEPILIEHHBIE MEXaHNU3Mbl B3aUMOIEHCTBUS
¢bu3znyueckoil Marepum i CBOErO NPOSBICHUS U pa3BuUTHA. [lbITasch MNOHATH CYLNIHOCTH
IICUXUYECKHUX MPOLIECCOB, HAMOJHSMOIMIMX JUYHOCTh YEIOBEKA, HUCCIEAys NPOCTEHIINE CBOWCTBA



CO3HAHUA W TpaHMIlbl €ro pa3ButTus, B. M. bexTepeB BBEN MOHATUE CTyNEHEW CO3HAHUS WM, Kak
ObUTO OBl TIpaBUJIbHEE MMOHMMAThH, HEpapXHio cocTosHuii co3Hanus [8]. "Ilpocteiimeit dopmoit
CO3HaHMs, 6e3 BCIKOTO COMHEHUS, CelyeT MPU3HATh TO COCTOSHUE, KOrja enlé He BhIpaboTaHO HU
omHOTO OoJee WM MEHee SCHOTO TPEACTABICHHUS, KOTJa JHUIIb CYIIECTBYET HESICHOE
0E30THOCUTENILHOE YyBCTBOBaHHE COOCTBEHHOTO CyliecTBOBaHWsA . Ha 3Tol cTaguu OCO3HAIOIIUN
CyOBEKT HE B CHJIaX OTJIMYaTh HM3MEHEHUs, TNPOUCXOMSININE BHYTPU HEro, OT BO3ACHCTBHIA,
MPUXOASIINX W3BHE, OH HAJENEH UMb CMYTHOW CIHOCOOHOCTBIO K OIIYIICHHUSM, MPOSIBISIOIINM
ce0s1 Ha ypoBHE (U3UYECKON MaTepuu, KOO CTPYKTYPHOE YCTPOMCTBO €ro MaTepPHAIbHOU 000I0YKH
HE Pa3BUTO Ui OCYIIECTBIICHUS Ja)Ke CaMbIX MPUMUTUBHBIX IIporieccoB MbliieHus. Ho B mpouecce
BOCXOX/JIEHHS IO BHUTHEBATON JIECTHULIE PA3BUTHUS TICHUXUYECKHUX BO3MOXKHOCTEH, OIIyIIECHUE
0E30THOCUTENILHOTO CYILIECTBOBAaHUS HAYMHAET YCUJIMBATHCS M CO3HAHUE MEPEXOAUT B (Qopmy,
MTO3BOJISIFOIIYIO OTIUYATh MBICISIIIIETO CYOBEKTa OT 00BEKTa MBICIIH, YTO BICUYET 32 COOO MOSIBICHUE
CIOCOOHOCTH K BOCIIPUSTHIO BPEMEHH U MPOCTPAHCTBA, 0€3 KOTOPHIX HEBO3MOXKHO B3aUMOJICHCTBUE
C BHEIIIHUM MaTepuaIbHBIM MUPOM.

AJpecHBIl TpU3HAK €CTh (yHIAMEHTAILHOE CBOWCTBO MATPHIIBI CO3HAHHS BOCCO3/1aBaTh W3
namMsTd JIOOBbIe TMJIacThl WHGOPMAlUKA [0 CHUHOBOMY TIOPTPETY AaHAJIOTHYHOMY CIHUHOBOU
MOJIAPU3AIIMU B COCTOSIHUH 3anmucu. Ha OECKOHEUHBIX YaCTOTHBIX TUIAHAX CO3HAHUS, TIOJS KPyUeHUs
CO3/Mal0T MH(POPMAIMOHHYIO MaTpuily. Ha HETJIICHHBIX CKPIKAISIX MPOCTPAHCTBA TE€OMETPUU
abCOIIOTHOTO Tapajuleu3Ma CoXpaHsercs MHpopMaius o J0ObIX U3MEHEHUSX Ha MOCIeIyIOIINX
IJIaHaX MaTepuu, MOJOOHO TOMY, KaKk MHTEPPEPEHIIMOHHBIN y30p OT JIBYX KOTE€PEHTHBIX JIa3€pHBIX
Jy4ell, OAMH W3 KOTOPBIX CIY)XUT B KaueCTBE ONOPHOM BOJHBI, a JAPYroll OTpakaercs OT
MaTepUaIbHOTO 00BEKTA, 3aleUaTieeTCs Ha YyBCTBUTENIbHOM (OTOIIACTUHKE roJIoTpaMMy 00beKTa.
C oTuX ke CKpIKajel MepBUYHO BO30YKIACHHOTO BaKyyma, HH(pOpMAIHs CUUTHIBACTCS, KaK €Cln
Obl mosTyueHHasi (POTOIIIEHKA OCBEIAIACH MMYYKOM CBETa, aHAIIOTUYHBIM 3aIMCHIBAIONIEMY 10 YIITY U
JUTMHE BOJIHBI. AJIpECHBIN TpPU3HAK JIGKUT B OCHOBE MPOSBICHUS ()EHOMEHA MaMSTH sl JTEFOOBIX
¢dbopM opranuzanuu rpyooil MaTrepuu M Ha JIFOOBIX YPOBHSX pa3BUTHs co3HaHUs. [Iporecc 3amucu u
XpaHeHus: UHPOpMAIMK HE MMEET HUYEro OOILIEro ¢ HBIHEIIHUMH TUIOTE3aMH, BbIIIBUTa€MBbIMU
MPEACTABUTENSIMU HEMPOHAYKH, BEb MAMTh, B OCHOBE CBOEH, HE COXPAHSIETCS B UHIUBUAYAJIbHOM
MO3re WJIM CO3HAaHUM, MpaBuUibHEe ObUIO OBl MpennoyaraTb, 4YTO OHA SIBISETCS CBOMCTBOM
WHIUBUAYAIBHOTO CO3HAHMS CUUTHIBATH MH(GOPMALUIO MO ONpPENEIEHHOMY aJApEeCHOMY MPHU3HAKY.
l'onorpaduueckne ckpwxaiu NEpBUYHO BO30YXKIEHHOTO BaKyymMa BMEUIAIOT MOTEHLHAJIbHBIE
BO3MOXKHOCTH BceX (Qopmupyronmx o6pa3el BuOpauumii. Ilpomuioe Hacrosimee u  Oymyriee
CYILECTBYET B KaXKJIOM TOUKE MPOSBICHHOIO MPOCTPAHCTBA — BPEMEHU U, B CBOIO OYEpE/b, NaMSTh
€CTh «CONPUKOCHOBEHHE C TEMHU YaCTSIMU CO3HaHUs Jloroca, KOTOpPbIC Mbl paHbIle pa3aeisin» [6].
Ha nanHOW cTynmeHu pa3BUTHs CO3HAHHS, OOBIYHBIN YENIOBEK MPUHUMAET BHEIIHIO WH(GOPMAIUIO
Yyepe3 MATh OCHOBHBIX OpraHoB 4yBCTB. OOpa3bl BHEIIHMX BO3/ICHCTBHM, BBI3BIBAS yCTONYMBHIC
Y30pbl CUHONTHYECKON MUKPOCTPYKTYpbI, HE HNPOCLMPYIOTCS HA IMOBEPXHOCTh BOCIPUHUMAOIINX
WX YYaCTKOB KOpBI TOJIOBHOTO Mo3ra TMojoOHO d¢oTorpaduu, a pacupeneistoTcss Ha BCEM
MPOTSHKEHUH HEHPOHHOW CHUCTEMBbl TOYHO Tak e, Kak MH(popMalus <«pacrpenessercs mo Bcemy
y30py ¢usudeckoit romorpammen» [9]. Mo3r, Kak U BeCh JKUBOW OpPraHU3M B I[CJIOM, HATIOJTHCHHBIN
MUpHUAJAMU KPOIICUHBIX CO3HAHWM, CIEQyeT BOCIPUHUMATH, KaKk NPUEMHUK U MepeAaTdyuk
nH(OpMalUY Ha BHICIINE TUIAHBI, U3MEHEHHE B COCTOSSHUHM KOTOPOTO, POKIAeT y3HaBaeMbIii o0pa3
M0 WACHTUYHOW eMy BHUOpanHOHHOW wmatpuile. YyBCTBEHHBIE BOCHPHUSTHS TIEPEHAAIOTCS OT



¢bu3nyeckoil MaTepun Yepe3 acTpalbHYI0 U MEHTAIbHYIO, COITPOBOXK/1asCh N3MEHEHUSIMU CO3HAHUA.
Ha MeHTanbHOM IUTaHE NepUENUUU BBICTPAWBAIOTCS B €IMHYIO MbICIb, MOJOOHO TOMY, Kak
MHO>KECTBO HOT OOBEAMHSIOTCSI B TapMOHUYHBIA aKKOP/I. DKcrnepuMeHThl Aclieka JHIIb
MOATBEPKIAIOT CYIIECTBOBAHUE aIPECHOTO MPU3HAKA.

Poxnaenuro marepun U3 BakyyMa, IIpU IEpexoie €€ U3 OJHOTO SHEPreTUYECKOro COCTOSHUE B
Apyroe, MPeaIIeCTBYeT HM3MEHEHHE B COCTOSHUHM CO3HAaHUS (B TEPBHYHOM TOPCHOHHOM TIOJIE).
Hanpumep, npex/ie yem BeIecTBO HAYHET Mepen3ydaTh, OHO JOJKHO OBITH BOZMYIIEHO BHEUIHUM
HMCTOYHMKOM B BHJI€ KOT€PEHTHOI'O JIA3€pHOI0 CBETA. B 3TOT MOMEHT 3JIEKTPOHBI aTOMOB KaJIUs U
pPTYTH TOIVIOIIAIOT KBAHT CBETA, KOTOPBI MEPEXOAUT B COCTOSHUE BHUPTYaJIbHOIO BaKyyMma.
CocTosiHME CO3HAaHUS M3MEHSETCS M POXKAAETCS MBICIb, MPUXOJIas U3 INIyOWH NMPOCTPAHCTBA U
ANIEKTPOH Mepeu3ayyaeT, YToO0bl MEPEUTH B CBOE OCHOBHOE cocTosiHUE. BemlecTBo n3nydaer GOTOHBI,
KOTOPBIM COOTBETCTBYET OIpPEAEIIEHHAS MaTPULIA CIIMHOBBIX cOCcTOsHUNA Pusnueckoro Bakyyma.

Takum obpaszom, Teopusi Pusnyeckoro Bakyyma, Ha ocHOBe (yHIaMEHTAIbHBIX ypaBHEHHHA (A)
u (B), Bocco3maér mocieqoBaTeIbHOCTh 3TANOB AMaHAIMK BeenenHoi, u3 cocTostHus AOCOTIOTHOM
IMycrorer (IlyaesTel) umm AbGcomoTHOro Pasyma (AGcomroTHoro Huuro), crosiero Bo riaBe Bcex
3aKOHOB, YIPAaBISIOIIUX MPOSBICHHEM MaTepUH Ha JIOOBIX TIJIaHaX e€ CyIeCTBOBaHUS.
AOGcomoTHBIM Pa3zym ecTh coCTOsiHME BBICOYaIel BUOpaIuu, NIl HETO HE CYIIECTBYET MOHSITHH
BPEMEHH U TMPOCTPAHCTBA. DOMaHaIusi AGcomoTHOro Pasyma ects TBOpUecKast MbICIIb, HUCXOSINAS
B MATEpUIO 4Yepe3 IUIAHBl CO3HAHHWs, U IPUCYTCTBYIOLIAs B KaXKJOW TOYKE, B KaKIOM YacTULE
MaTepuu IposBICHHONW BcesleHHOM.
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