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O030p 1O TpHpoAE  CO3HAHMA W IICUXWKHA, WX  COOTHECEHHS  C
HEHPO(U3NOIOTHUECKUMH CTPYKTypaMH. Psii McciaenoBaHWil TOKa3bIBA€T, YTO MPOLECCHI
CO3HAaHUS M MBINUIEHUA aJEKBATHO OIMCBIBAIOTCSA TOJIBKO C HPUMEHEHHEM KOHLENIUN
KBAHTOBOM MEXaHWKH, 4TO NPUBOJUT K BONPOCAM O KBAHTOBOM IPUPOAE ICHXHUYECKUX
MpoIeccoB U co3HaHusA. [I0cKoNbKy HEHPOHHBIN CyOCTpaT HE MOXKET 00ECTIEYUTh POSBICHUS
KBaHTOBBIX ITPOLECCOB, PsAA0OM HCCﬂeﬂOBaTeﬂei/lI pacCMaTpuBarOTCd KOHUECIIIHUKW CO3HAaHUSA, B
KOTOPBIX HEUPOHHBIE CTPYKTYPBI CBSI3aHbl C APYTMMH, UMEIOLIMMU KBAaHTOBYIO IIPUPOAY U
CONpPSDKEHHBIMU ¢ HelpoHamu. IlosBineHME TakuMX KOHUENIMUM TakKe CBI3aHO U C
CYIIECTBOBAHNEM XXMBBIX M pabOTAIONIMX JIIOAEH, Y KOTOPhIX OTCyTCcTBYeT 110 90% Mmo3ra. [Ipu
9TOM B HCTOPHHM MEIULMHBI 3a(QHUKCUPOBAaHBI M CIIydyad >XHM3HM JIIOAEH C MOJHOCTHIO
JETrpaJupoBaBIIUMU  HEHPOHHBIMU CTPYKTypaMu TOJIOBHOTO Mo3ra. PaccMoTpena Takxke
aBTOPCKasl THIIOTE3a - KOHIENIMA KBAHTOBBIX OMOJOTMYECKUX CTPYKTYp — KOHIEHCATOB CO
CBOWMCTBAMH CBEPXTEKYYECTH, U3 JIETKUX JIEMEHTapHBIX YacTul. Hannuue Takoi CTPyKTypHl,
B3aMMOAEHCTBYIONIEH € MOJEKYIAPHBIMH CTPYKTYypaMH >XHBOTO OpraHU3Ma OOBSICHSIET BCE
M3BECTHBIE (DEHOMEHBI NCHUXMKHM M co3HaHus. IIpm 3TOoM mpexanaraemas TMIOTE3a HMEET
IIPOBEPAEMBIE DKCIIEPUMEHTAIIbHBIE CIIEACTBUSL.

Kniouegvie cnoea: co3HaHHWe, INCHXMKA, MO3T, KBAaHTOBas MeEXaHUKAa, KBAaHTOBBIM
KOHJICHCAT, CBEPXTEKYyYeCTh, KBAHTOBOE MBIIIJICHHE, HEWPOHBI, KHBOW OpraHu3M, (QH3MKa
JKUBOT'O, CHHEPIeTHKA.

1. BBepeHue

CoOTHOIIIEHUE CO3HAHUS U MaTePHUU, ICUXUKH ¥ Teja SIBJIICTCS OJTHUM U3 HauOoJiee CII0KHBIX
Y MHTPHUTYIOIINX 3araiok He TOJFKO HAYKH, HO M YEeJIOBEUECKOro MO3HaHMs B 1esioM. J[o mosBiIeHus
METOJIOB COBPEMEHHON HAYKH 3TOT BONPOC HAXOIWJICS MPEMMYIIECTBEHHO B PaMKaX pPEIUTHO3HBIX
NpeACTaBICHUH O JyIlle, HEKUM TAHHCTBEHHBIM 00pa30M CBSI3aHHOW C TEJIOM, U TIOKUIAIOUICH ero mo-
ciie cmeptu. [logo0HbIe peacTaBIeH s B TOM HITH OBLTH CBOWCTBEHHBI TIOABIISIFOIIEMY OOJBIIHHCTBY
KyJBTYp YeJIOBEYECTBA Ha MPOTSHKEHUH MHOTHX THICSYEIETHH, O YeM XOpOIIO 3HAIOT apXeoJloTH, HC-
TOPUKH U KYJIbTYPOJIOTH. Takoe CXOACTBO TOBOPUT O 6330BOM CANHCTBE BOCIIPUATUA U IMOHHUMAHUA
COOTHOIICHHUS IICUXUYECKUX U )KU3HCHHBIX MPOLIECCOB JIIOJIbMU BCEX KOHTHHEHTOB. C MOMEHTa Hava-
7a cHavana QrIoco)CKOro, a 3aTeM U HayYHOT'O UCCIIEAOBAHUS 3TOW MPOOJIEMBI, TIpeiarajiuch pas-
JIMYHBIC KOHUCTIIUN — OT HOJIHOCTBIO MACATIMCTHUYCCKUX, B KOTOPBIX BCA Ha6HIOI[aeMaH PCAJIBLHOCTD
€CTh CJICJICTBUE ACATCIBHOCTH CO3HaHMs Wi «MupoBoro Jlyxa», 0 MOJHOCTHIO MaTepUAIUCTHYC-
CKUX, B KOTOPBIX NIEpPBUYHA MAaTEpUs, 2 COZHAHUE W IICHXHKA B IIEJIOM €CTh MPOIYKT MAaTePHAIbHBIX
TIPOIIECCOB.

Onnako yxe Pene Jlexapt, oguH M3 OCHOBaTelel COBPEMEHHOM HAYKH, pACCMOTPEB BOIPOC
COOTHOIICHHUS «IYIIH U TEJay», MPESATI0KMIT KOHIEHIIUIO Ayaln3Ma TyIId U Tejla B BUJC TBONHCTBECHHO-
CTH MICATHPHOTO U MaTepUaIbHOTO, KOTOPAs ¥ 10 Cel JIeHb OCBEIIAeTCs B YUEOHWKAX IO TMICUXOJIOTHH
U BBICIIIEH HEPBHOH NesiTeIbHOCTH. CaMo Telo OH paccMaTpHuBall Kak padoTaroluii MexXaHu3M, B KO-
TOPOM IPOIECCH COBEPIIAIOTCS KaK «IBMXKCHUS YacoB», PaKTHUECKU BBICTYIHB KaK OCHOBATENb pe-
(hnexcomorum.

HccnenoBanne MaTepruanbHOTO CyOCTpaTa MOMYUIIIO CBOE 0CO00€ Pa3BUTHE B COBPEMEHHOM
HayKe BCJICJICTBHE BCEe OOJIee METATLHOTO U3YUYSHUSI HEBPOJIOTUICCKUX U OMOXUMHYECKUX TPOIIECCOB,
npoTekatommx B Mo3re. [losBnerne B 20-M Beke KHOSPHETUKU KaK HayKH 00 YIPaBICHHUU U CBS3H, a
TaK)ke€ KOMITBIOTEPOB, J1aJJ0 BO3MOXKHOCTH MOJICIHUPOBATH PsI IPOIECCOB 00paboTKH MHPpOPMAITUN C
HEJBI0 CO3JIaHMsI UCKYCCTBEHHOTO Pa3yMa, BILIOTH JIO MOMBITOK UMHTAIIMHA PA0OTHI MO3Ta C HCIOJb30-
BaHUEM KOMITBIOTEPHBIX MOJEIICH, UMHUTHPYIOIINX MULITHOHBI B3aUMOICHCTBYIOIUX HelpoHoB. Ciie-
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IyeT OTMETHUTH, YTO, HECMOTPsI Ha JIOKAJIBHBIE YCIEXH, PEMIAIOINX POPBIBOB He ciay4miock. Cyile-
CTBYIOIIHE CHCTEMbI BOCIIPOU3BOMAT TOJIBKO Psii MHCTUHKTHBHBIX peduIEeKCOB, COBEPLICHCTBYIOTCS B
pacmo3HaBaHuM 00pa30B, TMO0 UMUTHPYIOT HEKOTOPBIE ACTIEKTHI JOTMYECKOTO aHAIIN3a, BHICTYAsl KaK
MIOMOII[HUK YeNloBeKa B 00paboTke nHpopmaruu. OIHAKO HUYETO ITOXO0XKETO Ha MPOSBICHUS CO3HAHUS
B TAKHX CHCTEMax M MOAEIIX He HAOJII0AaeTCs, HECMOTpPS Ha HEIPEePbhIBHOE HApaIMBaHUE BBIYMCIIH-
TEJILHOW MOIIHOCTH.

IToaTOMY BOIIpOC O MPUPOJE CO3HAHUS U IICUXUKU HA CETONHAIIHUN I€Hb HEJIb3sl CUUTATDH pe-
LICHHBIM, HECMOTPS Ha BCE yCIeXU HEHPO(HU3NOIOTHIECKOr0 U BBIYMCIUTENBHOTO MoaxonoB. bomee
TOT0, COBpeMeHHas ujesi 00 0co0o0il mpupoae CoO3HaHUA BO3HUKJIIA M Pa3BUBAETCS B paMKax KBaHTOBOM
($u3uKY, ycrexu KOTOpOid, Kak M3BECTHO, IPOM3BEIU PEBOJIIOLUIO HE TOJILKO B HAYYHOH KapTUHE MU-
pa, HO U B MOTOKe HOBBIX TexHonoruil. Eme Hunsc bop, cozparens Teopun atoma, rimasa Konenraren-
CKOW IIKOJIBI KBAHTOBOI MEXaHWKH, KOTOPBIH IPEAIONKHI MPUHIMII JTONOJHUTENBHOCTH, KaKk 0000-
I[IeHNe TMpUHIMIA HeonmpeneneHHocTy B. Ieiizenbepra, paccMaTpuBai SIBHbIE aHAJIOTMH MEXy OIHU-
CaHMSIMM KBAaHTOBBIX M ICUXHYECKUX MTPOLECCOB.

2. ®deHOMeHONOrn4Yeckoe onucaHne NCNXnYecKnx npoueccoB Kak KBaHTOBbIX

UccnenoBanns B 061acTH KBaHTOBBIX ICHXHUYECKHX IMPOIECCOB — 3TO O0JIACTH, B KOTOPOM
MIPUMEHSETCS] MaTeMaTUYeCKH ammapaTr KBaHTOBOM TEOPHH IJIsl MOJIETMPOBAHNS KOTHUTUBHBIX SBIIE-
HUH, BKIIOYAIOMNX B ce0si 00paboTKy MHMOpMALKK YEIIOBEUYECKHMM MO3TOM, HCCICAOBAaHHUN SI3bIKA U
pedH, MpoIecCoB MPHUHATHSA PEUICHUH, MaMATH, (OopMHUpPOBaHUS TOHSATHH, CYXICHHUS U BOCIPHATHS
[114, 140, 151, 169]. OTu uccienoBaHus HE 3aBHCSIT OT THUIIOTE3 O MPHUPOJEC KBAHTOBHIX SBIICHUHN B
MO3Tre, TO €CTh TaKKe SBISIOTCS (PEHOMEHOJOTHYECKUMU M SMIUPUYECKUMH, TO €CTh 3KCIIEPUMEH-
TaJBHO MPOBEPSEMBIMU B TICHXOJIOTHIECKHUX IKCIIEPUMEHTAX.

Wnewn nns mpuMeHeHMs] KBaHTOBBIX (POPMAIM3MOB K NICHXHYECKHM IIPOIIECCaM BIIEPBBIE ITO-
sBuch B 1980-1990-e roasl B pabotax [I. Aeptca u ero coaBTopoB, J. dunkenbiuTeiina, A. byka-
noBa, S. bpokapta, C. Cmetca, 3. Atmancnauepa, [1. bopamu, u A. XpernaukoBa. Ocoboe pa3Butue
3TO HampasiieHHe moayqrmio ¢ KoHma 2000-X rooB B pe3yibTaTe psaa MyOauKanuid B M3BECTHBIX TICH-
XOJIOTHUECKHX JKypHalax, BBITyCKe MOHOrpauii M y4yeOHHKOB, MPOBEACHHUIO psijia CEMUHApOB B
Crandopae, Oxcdopae, Bammnrrone, A6epaune, [lapuxke, Jlectepe

PaccmaTpuBas pyHKIMOHHpPOBAHHUE TICHXUKH KaK MaKpOKBaHTOBHIN (peHOMEH (Ha CHCTEMHOM
YPOBHE) MOXHO 3aKIIIOUUTh [24], 4TO B HEW ¢ HEOOXOIUMOCTBHIO BOSHHUKAIOT BCE UEPTHl KBAHTOBBIX
3aKOHOMEPHOCTEM, B TOM 4Kcie U (pyHIaMEeHTallbHasl TOTOJHUTEIBHOCTE KOPIYCKYJIIPHOTO W BOJHO-
Boro omnmcanuii. O06 stom mwmcamu MHorue aBtopel: H. bop [7], H.bom [6], P. ®eitaman [81],
N. Hexmuctpo [88], O. ®unkenpmreitn [82], ®. Kampa [50] u ap. Y moka3zareasCTBO MpPOSBICHUS
IICUXUKON KBAaHTOBBIX CBOMCTB aBTOMATHYECKU NPUBOAMT K BBIACICHHUIO B HEM KOPIYCKYJISIPHOU U
BOJIHOBOW KOMITOHEHT, KOTOPBIE Yy YEIIOBEKa MOXKHO PaccMaTpUBaTh KaK JOMOIHUTEIHLHOCTh MEXIY
paIoHaANBHON U NPPAIOHATBHON KOMITOHEHTAMH IICHXHKH.

[ToaTomy, HampuMep, BHIBOJBI MaTeMaTHUECKOH JOTMKH O TOM, YTO (JOPMaIbHOE OIMCaHHE
o0bekTa OeccopepkaTelbHO WM COJEpIKAaTeNbHBIA OOBEKT HeomucyeM (popMallbHO, MPEACTABISIOT
co00if KpaiiHHe cly4yau MPUHIIMIIA HEOIPENEICHHOCTH Ul (POPMaIbHOTO U CEMaHTUYECKOTO OITHCa-
HUI MaTeMaTHYeCKOTo 00BEKTa, MOJ00HO TOMY, KaK B KBAaHTOBOM MEXaHUKE MPHU OECKOHEYHO TOUHOM
W3MEPEHNH UMITYJIbCa KOOPAWHATA Y JIEMEHTapHON YacTUIIBI HE CYLIECTBYET, U Hao0opoT [16].

JTa JOMOTHUTENHFHOCTH (POPMBI M CEMAaHTHKH OTPa)KaeT COOTHOIICHHE BepOaIbHOTO, JTOTHKO-
(hopManpHOTO M HEBEpOAIHHOTO, HHTYHUTHBHO-CMBICIIOBOTO MBINIUIEHUSI. HecoBMECTHMOCTh U AOTION-
HHUTEIBHOCTH POPMANBHOTO M CEMaHTHUYECKOTO ONMMCAaHUI 00BEKTOB, KOHCTPYHPYEMBIX Pa3yMOM Ma-
TEMaTHKa, ¥ COOTBETCTBYIOIIMX (POPM MBILIICHHUS HAIJla CBOE OTPAYKEHUE B CIIOpPE MEXKAY (hopMau-
CTHYECKMM W WHTYWIIMOHWCTCKAM HaNpaBJIeHWSIMH B OCHOBAaHHMAX MaTeMmarukd. [IpemcraBieHHoe
. T'nnpbepToM (hopMamrCTUUECKOE HAPaBJICHHE HCXOAUT U3 TOTO, YTO JJOKAa3aTelIbCTBO CBOWCTB He-
KOTOPOTO MaTeMaTH4ecKOro 0ObeKTa OMpeeisieT ero CyIECTBOBAHNE, MHTYHLIMOHUCTHI BO TJIaBE C
JI. Bpayspowm, pazsuBaBmmM uaen A. [lyaHkape, 3aHSUIM COBEPIIIEHHO MPOTHUBOMOIOXKHYIO MO3UIIHIO:
C TOYKH 3pEHHs MHTYHMIMOHHM3MAa, M0 yKa3aTh Ha CyIIECTBOBAHHE HEKOTOPOTO MaTEeMaTHYECKOTO
00beKTa, HEOOXOAMMO BBITIOHUTH €T0 KOHCTPYKTUBHOE MocTpoeHue. Huxke Oyaer mokasaHo, 4To 3TO
TpeOOBaHHE aHAIOTUYHO TPEOOBAHHIO OMEPUPOBATH TOJIBKO C HAOIIOMaeMBIMH BEITMYWHAMH B OPTO-
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JIOKCAITbHOW KBaHTOBOW MexaHmKke. C paccMaTpWBaeMOW TOYKH 3pEHUS, OCHOBAHHS MAaTEMaTHKH B
caMoOi MaTeMaTHKe UTPAIOT POJb, AaHAJOTHYHYI0 MUKPOOOBEKTaM B (PU3UKE; NHBIMH CIIOBAMH, TPAHU-
I[bI MBIIUJICHUS HA CUCTEMHOM MaKpOYPOBHE M30MOP(HBI IpaHUIIAM M3MEPUMOCTH B KBAHTOBOW Me-
xaHwuKe. [lJ1g1 JoKa3aTenhcTBa STOTO YTBEPKICHUS! pACCMOTPHM OCHOBHBIC UCH WHTYUIIMOHNA3MA.

ITo Bpayapy, nepBOMCTOYHUK MaTeMaTUYeCKON UCTUHBI HAXOJIUTCS B M3HAYAJIbHON YeloBeye-
CKOW MHTYUIIUA OTHOCUTEIHPHO MaTEMaTHYECKUX 00BEKTOB; MaTeMaTHKa €CTh aBTOHOMHAS U HE3aBU-
cUMasl OT s3bIKa (TOYHEE — CHUMBOJIBHOTO MPEICTaBIeHUs) neaTeabHoCTh [88]. CymHOCTh 3TOM nes-
TETPHOCTH COCTOUT B TPOM3BOJUMBIX MATEMAaTHKOM aKTaX MBIIUICHUS — MBICISIX, KOHCTPYKIIHSIX
WHTYUTHBHBIX CUCTEM CYITHOCTEH. SI3bIK (CHMBOJBHBIN) BTOPUYCH U CIY>KUT TOJIBKO TSI TTOHMMAHUS
B MaTeMaTU4YEeCKOM OOIIEHUH, OH BO3HUKAET KaK CIOBECHAs Mapajuie)ib MaTeMaTUIecKoMy (100aBuM
— mro6oMy!) MBIIIICHUIO, 3aTE€M 3TOT S3BIK aHATU3UPYETCs, U BO3HHUKAIOT (POpMabHBIE CHCTEMBI.
Bpaysp nman onmcanne mporiecca MaTeMaTHYECKOTO TBOPUYECTBA, KOTOPBINA MPH CPABHUTEIHHOM aHAIIU-
3€ OKa3bIBAETCSl aHAJIOTUIHBIM MPOIECCY U3MEPEHUS B KBAHTOBOI MEXaHWKE. A UMEHHO, OH BBIJCIIHI
B IIpOIlecce MBIIUICHUSI MaTeMaTHKa JIBa aKTa:

IIpoyecc mvicnennozo
Koncmpyuposanus no bpayspy

IIpoyecc usmepenus 6 K6aHMoB0U MexaHuke
no Leiizendepzy 2]

IlepBBIif W3 3THX aKTOB, BBIJEISIO-
M MaTeMaTUKy KaK BHES3BIKOBYIO
JeSATeNbHOCTh, NpPEeACTaBIsIeT coOon
WHTYUTUBHYIO  MBICIICHHYI0  KOH-
CTPYKLIMIO pPa3IMYEHUs BO BPEMEHU
OJIHOM BemM OT ApPYroW (WM pasiu-

Kaxnoe mamepenne cocTouT u3 ABYX akToB. IlepBbwlif akT
COCTOUT B TOM, YTO HCCIEAyeMas CHCTEMa TIOJBEPracTCs
BHEIIHEMY, (U3NYECKOMY, H3MCHSIIOIIEMY XOJ COOBITHH
BO3CHCTBHIO0. JTOT aKT OMUCHIBAETCS C MMOMOIIBIO YpaBHE-
uus penunrepa st Bceil cucTeMbl, 00bEIUHSIONICH HUC-
CJIElyeMbI KBaHTOBBIH OOBEKT u mpubop. B pesynbrare

BEPUICHHONW KOHCTPYKLMH, €CIIM OHa
MOBTOpsieTCs. DTO Tpolecc BHEBpE-
MCHHBIH, MTHOBCHHOE (TEIITaJIbT)
y3HaBaHUe.

YeHHe CO3HAHWEM COCTOSHHH BO | B3AMMOJCHCTBUS MEXIy MPHOOPOM U 0OBEKTOM YHCTOE CO-

BpPEMEHH). CTOSIHHE FWCCIEAyeMOro OOBEeKTa IMEePEeXOIUT B CMECh HH-
CTBIX COCTOSIHUH 3TOro oObekra. Co3HaHue HaOIromaTess
— TaK¥Ke mpuodop.

BTopoif akT — y3HaBaHHE yXKe 3a- | Bropoit akT u3MepeHus, MTHOBEHHBIN, BRIOUpacT U3 0ecKo-

HEYHO OOJIBIIIOTO YHCIAa COCTOSHHUH CMECH HEKOTOpoe
BIIOJIHE ONPEJEIIEHHOE KaK JEHCTBUTENBHO pealn30BaHHOE.
OTOT BTOPOU IIAr MPeACTaBIseT COOOW Mpolecc, KOTOPBIN
caM HE BO3CHCTBYET Ha XOJ COOBITHIA, a TOJHKO M3MEHSET
Hallle 3HaHUE peaJIbHBIX COOTHOIICHUH.

B pesynbrare nonydaercsl TUMHEUHbBIN
P, W TOCIEAOBATEIBHOCTh HATy-

B pesynbprare u3MepeHUil BO3HUKAET JMHEWHBIA Psll, WIH
MaTpuIa HaOIIOJAEMBIX BEIMYHH, BHIPAKAIOIINXCS YHCTIa-

PaJIbHBIX YUCCII MMOABJIACTCA KaK IIpoO- | MU.

AYKT W3HaYaJIbHOU HWHTYUILIUH.

Takum 0Opa3zom, pe3yabTaToM 00OMX MPOLIECCOB ABISETCS JIMHEWHBIN Psi/I UMCeEll, BEIpaXkaro-
mui HabmogaeMble 00bEeKThI. OKa3bIBAE€TCSI BOSMOKHBIM OTOXIECTBUTH TI0 COAEPIKAHHIO U 10 hopme
NpPOIIECC M3MEPCHUSI B KBAaHTOBOHW MEXaHHWKE M aKT TOSBJICHUS B CO3HAHWH HOBBIX OOBEKTOB. DTO
YTBEP)KICHUE COTJIACyeTCsl U C TOJIOKCHHEM KBAaHTOBOW MEXaHHKH O HEpa3AelMMOCTH OOBEKTa U
npuOopa ¥ OTHOCUTEIFHOCTH TPAHUILl MEXy HUMU [83].

OcTaHOBHMMCSI HAa BTOPOM aKT€ M3MEPEHHs] — CIIOHTAaHHOM KBAaHTOBOM CKauke. MHTepecHO
OTMETHUTBH, YTO HUJECI0 O CIIOHTAHHOCTH aKTOB TBOPUYECTBA, MX HEMNPEACKa3yeMOCTH U HppallHOHATbHO-
ctH BeLABUHYH Aatckuii punocod C. Keepkerop. Ero uaen o HempenckazyeMbIx CKaukax B CO3HAHMHU,
paspeIBaX HEMPEPBIBHOCTH B TBOPYECTBE OKasaIn BiIMsHHE Ha H. bopa, KOTOpBIM CTOIKHYJICS C aHAa-
JIOTHYHBIM TOJIOKEHUEM B (DU3UKE TPH TMOIBITKE OCMBICIIUTh KPUTEPHH PEATbHOCTH CYIIECTBOBAHUS
KBaHTOBBIX 00HEKTOB' . BbiBosbI H. Bopa usBectHbiii ¢usuk /1. Yunep pesromupoBai oHON (pa3oi:
(heHOoMeH He sBIsIETCS (PU3NYECKON PEANbHOCTBIO 10 TeX IMOop, MOoKa oH He Obul HaOmomaem [7]. C
H. bopom cropun A. D¥HImITEHH: (u3ndeckas pealbHOCTh CYIIECTBYET HE3aBHCHMO OT Criocoba ee
HaOmoaeHus [8].

' PaGoter JIx. JlkeiiMca 0 IICHXOIOrHH [44] Takske OKasaan GOMbIIOE BIMSIHHE Ha ¢dopmynuposanue H. Bopom
MPUHIMIA JOTOIHUTEIbHOCTH.
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Bpaysp moaBepr KpuTHKE MPUHLUI UCKIOYEHHOTO TPETHEr0 B MAaTEMATHKE, KaK 3aJ0Jro 10
HEro c/eJalli BOCTOYHBIE (puimocodckue mKombl. [t HHTyHIMM CyIIecTByeT MHOKECTBO allbTepHa-
TUB, a HE JIBE, KaK B OMHAPHOH JIOTHKE. AHAJOTMYHO 3TOMY B KBAHTOBOW MEXaHHKE NMPU UHTEPEpEH-
LIMOHHBIX SIBICHUSX JJISl YACTHUIIBI PU IBM)KEHUU YEpe3 JIBE IIENU CYUIECTBYET HE ABE ajJbTEPHATHUBbI
KJIACCHYECKON MEXaHWKH, a OeCKOHEYHOE YHCJIO aIbTEPHATUBHBIX TPACKTOPHH, T. €. peann3yercs
KBaHTOBas JIOTMKa, MOCTpocHHas GoH HeliMaHOM M BhIpakarollias ¥ MHTYHUTHBHYIO JIOTHKY. Bpaysp
yKa3zajg Ha HEBO3MOXHOCTh CO3JIaHUsI TOJTHOCTHhIO (hOpMaIM30BaHHOW MaTeMmaTtuku. M1 B KBaHTOBOM
MEXaHHKE TaKKe HEBO3MOXKHO TOJHOE ONMCAaHNE XapaKTePUCTUK 00bekTa. OTpaKeHHeM 3TOTO sIBIIs-
€TCsl IPUHIIUI HeonpeaeaeHHOCTH | efizeH0epra, yTBEepKAArOIINiH, YTO CYIIECTBYET MPUHIMITAATbHAS
HETOYHOCTh U3MEPEHUS, MPETSITCTBYIONIAS MOTYyYESHUIO TOTHON HH(pOpManuu 00 00beKTe.

Takum 00pa3oM, TOMOTHATEIHHOCTH IPABOTO U JISBOTO MOJYIIApUil JEHCTBUTENHHO BBIpaXxa-
€T KBaHTOMEXaHWYECKYIO TONOJHUTENBHOCTh. TOUHEe, NI OTPAKEHUS PEajJbHOr0 MHpa, €ro Bellle-
CTBEHHBIX M KOPITyCKYJISIPHBIX, BOJHOBBIX M T'€OMETPHUYCCKUX CBOWCTB HEOOXOIMMa OTpakaroImas
CIOCOOHOCTh MaKpPOKBaHTOBOW CHCTEMBI — TCHUXWUKH. DTOT BBIBOJ MOXXHO c(hOpMyIHpoBaTh B Oojee
obmeM BHze: B JI000H cucTeme, OOJiafaromell KBaHTOBBIMH CBOMCTBAMH, BO3HHKAIOT CTPYKTYPHI,
AHAJIOTUYHBIE JIOTIOTHUTEIBHBIM, COMPSHKCHHBIM BEIMYWHAM KBAHTOBOM MEXAaHHMKH W 00JIamaroriue
AHAJIOTHYHBIMU cBoMcTBamu. (Bompoc o mpuymHEe CHCTEMHON OpraHuU3aluM CTPYKTYpP, BOCHPOU3BO-
JSIIAX Ha MAaKPOYPOBHE YePTHl MUKPOSIBIICHUH, OyIET paCCMOTPEH HIKE).

Kak Obu1o mokazaHo BBIIIE, POXKACHNUE MBICIH, €€ OCO3HAHHE OMMCHIBAETCS KaK MPOIECC H3-
MepeHusl B KBaHTOBOI MmexaHuke. [loTok co3nanus, onucanusid JIx. Jlxxeiimcom u A. beprconom [3,
44], nerko COIOCTaBUTh C OMMCAHUEM COBPEMEHHOW KapTUHBI (PH3NIECKOTO BaKyyMma, COCTOSIIETO U3
BHPTYaJIbHBIX KBAHTOB (PM3WYECKUX MOJEH, YACTHIl, BOSHUKAIOIMINX M HMCYE3AIONINX MOJIypeaTbHBIX
obpazoBanuii. I MBICIb, W YacTUIa 3/1eCh 00IaJal0T U KOPITyCKYJISAPHBIMH, ¥ BOJTHOBBIMU CBOMCTBa-
mu. M3mepenue win Gukcanus BHUMaHUS HAa OJJHOW TaKOW «YaCTHIIE» — MBICIIA — BBIICISET e¢ U3
BAKYYMHOI'O KOHTUHYYMa, OHa PACTET, TSDKEJIEET, IPU 3TOM, OJJTHAKO, YTPauHuBasi CBOU IIPEKHUE dep-
TBI, OCOOEHHO TPH CIIOBECHOM BBIPAKCHHH («MBICITh M3PEUCHHAS €CTh JIOXKBY'). IIpn 3TOM HcdesaeT
CYNEPIIO3ULIUS COCTOSHUN YaCTHUIIBI-MBICIA CO BCEMH COCTOSHUSIMU KBAaHTOBAaHHOTO BUPTYaIbHOTO
ITIOTOKA CO3HAHUS, M BBIJIEISIETCS HEKOTOPOE COCTOSHUE, SBIISIOIIEECS OJHUM U3 COOCTBEHHBIX COCTO-
SHUW CO3HAHWSI, BBICTYTAOMIETO KaK MpHUO0p. 31eCh MPOSBISIETCS CENeKTUBHOCTD, WIIH TPEAPACIIONO-
JKEHHOCTh CO3HaHUs, YCTAHOBKAa K BHIOOPY pelieHus (3TO NMpUYMHA CyOBEKTUBU3MA); OKa3bIBACTCS
BO3MOXKHBIM BBECTH TOHSATHE BOJIHOBOU (pyHKIMU YL, onuckiBaromel ncuxuky. Jlormueckue omnepa-
MU CO3HAHUS, PEIyIHpys BOJHOBYIO (YHKIIHIO TICHXHKH, BBI3BIBAIOT C)KaTHE BOJIHOBOTO ITaKeTa
MBICIIH, WK €€ (PUKCAIHI0, €€ COCPEIOTOUYCHHOCTh. BhIZIeIeHne OTHUX aCIEKTOB MBICIIA TIPUBOIUT K
yTpaTte Apyrux. B 3ToM — TpynHOCTH CaMOHAOIIOIEHUS — MHTPOCHEKINH. [103TOMY, C 3BOIIOI[MOH-
HOM TOYKH 3peHusi, (hOpMarbHO JIOTHYECKOE a0CTPaKTHOE MBITIICHHE B €0 TOJHON pa3BUTON dopme
BO3HHUKJIO Y YEJIOBEKa JIUIIh TOTIa, KOTJa 3TO MOKHO OBUTO ceOe MO3BOJIUTD, T. K. MHTCIICKTyaIbHAS
JESATSILHOCTh PEIYIUPYET, TOPMO3UT padoty mosra. OO atom mucan eme A. beprcon, ykaspiBas Ha
MEpPTBALIEE, TOPMO3sIee NeHCTBUE NHTEIEKTA 110 CPABHEHUIO C MHTyULueH [3].

BonHOBYI0 (QYHKIHIO ICHXUKHA MOKHO pacCMaTpUBaTh KaK OMHCHIBAIOIIYI0 HEPAPXHIO «KBaH-
TOBBIX TOJIEH CMBICIIAY, T. €. HEPAPXUIO0 CEMAHTHICCKUX IOJICH, PA3TMIAIOIINXCS TPYIIIAMH CUMMET-
puii, aHaIOTUYHO MepapXuu (pU3MUECKUX KBaHTOBBIX Mojei. [lo Mepe yriryOneHus B ceMaHTHIECKYIO
HMepapxuio creneHb auddepeHnraniy cMbpICIa YMEHBIIAETCs, PUXOAS K HEKOTOPOMY TIyOWHHOMY,
MEPBUYHOMY CEMAaHTHYCCKOMY TIOJI0. AHAJIOTHMYHO STOMY, Hepapxus (U3NUEeCKUX MojeH (M ux pas-
JTUYKE) MCYE3aeT, MPEeBPaIasch B €IMHOE MoJe (B3aUMOJCHCTBUE) MPU BBHICOKUX DPHEPrusix. Takoe
IJIJAHKOBCKOE MOJI€ CYIIECTBOBAJIO B MEPBbIE MOMEHTHI poxkaeHus BeenenHoit npu bonbmom B3poise.
Ho u mepBu4Has ceMaHTHKa MOBEACHUS M MBIIUICHUS peOeHKA MOSBIAETCSA MPH €ro POKICHHH —
HAaCJEACTBEHHOCTh IUIIOC UMIIPUHTHUHT, HaydyeHue U Jp. CUMMETpUs MEPBUUYHOrO MOJIA C TEUCHUEM
BpEMEHH HapyliaeTcs, o0pas3ys nepapxuro rmoyieii. PaBHbIM 00pa3oM, CHUMMETPHS «IIEPBHYHOTO TICH-
XMYECKOTO TIOJsh HapyIIaeTcss B XOJAE Pa3BUTHUS JETCKOM ICHXUKH M TONXy4YeHHS WHGOpMAIUN W3
BHEITHETO MHUpa. 10 €CTh NCHUXHKA JKUBOTHBIX OT MPOCTEHINIHNX O MIICKOMUTAIONINX, O YEIOBEKa
pasiuyaeTcs CTeNeHblo U (hOPMOU HAPYIICHHS ICUXHUYECKUX CUMMETPHIA U T. I1., MAaTCPUAIEHBIM TIPO-
BOJHUKOM KOTOPBIX SIBJISIFOTCSI HEUPOHHBIE CTPYKTYPBL.

2 ® .. Tiorues.
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JIBi>KeHrEe MBICIH HE TPSMOJIUHEHHO, B CBOEM JIBUKCHHU OHA B3aMMOJICHCTBYET accolua-
THBHBIM 00pa3zoM (wim uHTEephEepupyeT) ¢ IPYTUMU MEICIISIME (aHAJOTH B3aUMOJCHCTBHS C BaKyyM-
HBIMU BUPTYaJIbHBIMU dYacTHIaMu). [Ipu 3TOM Henb3s yka3aTh IMyTh MBICIH K IOCTaBJICHHOW IIEIH,
TPAeKTOPHS MBICTH 3allyTaHa, M3JIOMaHa, «pa3Ma3aHay 0 BCEMY acCOIMaTHBHOMY MPOCTPAHCTBY
MBICIIEH TO# K€ pa3MEepHOCTH. DTO OIMHCAaHHE COOTBETCTBYET KBAHTOBON MHTep(EepeHIINN aabTepHa-
TUB, ONKChIBaeMOM nHTerpanom deilHMaHa Mo TpaeKTOpHUsAM.

BepOanbHble (KOPIYCKYJSIpHBIE) KOMIIOHEHTHI WM (PEHOMEHBI IICUXUKH ¢ HEOOXOJUMOCTBIO
JUCKPETHBI B OTIMYHUE OT LEJIOCTHOCTH TeIITaIbT-00pa30B, IETOCTHOCTH MICUXUYECKOTO aKTa, ero He-
JIEIMMOCTH M HEPa3pBIBHOCTH. JTO )K€ YTBEP)KIEHHE O IIEIOCTHOCTH M HEeEIMMOCTH KBaHTOBBIX (e-
HOMEHOB SIBJISICTCS IICHTPAILHBIM ITyHKTOM KBaHTOBOW MEXaHUKH.

Takum 00pa3oM, MOKHO CKa3aTh, YTO MPHU3HAHHE MCUXHKH KBAHTOMEXAHMYECKOil CHCTe-
MOil 00bsSICHAIET MHOTHE NcuXuYeckue peHOMeHbl U MapagoKchbl. Bompoc 0 KBaHTOMEXaHUYECKUX
CBOMCTBAxX MCUXHUKH MOKHO paccMaTpUBaTh U C APYTro¥ TOYKHM 3peHUs. A UMEHHO, U3 MPU3HAHUS TO-
norpadUYecKuX MPUHIUIIOB paboThl Mo3ra [16, 71] aBTOMaTHYECKH CIEAYIOT BCE BBIIICTICPEUNCIICH-
HBbIE KBAaHTOMEXaHHYECKHE CBOMCTBA: CYNEPITO3UINS MBICIHTEIBHBIX W SMOIHOHAIBHBIX COCTOSHUH,
uHTEepEepeHIUS albTePHATUBHBIX aMILTUTY/ BEPOSTHOCTH MBICIM WM JEHCTBUA U T. A. B paccmar-
pUBaeMoil HHTEPIPETALUH MICUXUYECKOe Oecco3HaTeNbHOE Kak HeHalmoaeMas 4acTh IICUXUKH BbI-
CTyIaeT KaK KBaHTOBBIA BaKyyMm, HO HE OECCTPYKTYpHBIA, a OONagarommii uepapxveil CUMMETPH
KBAHTOBBIX TOJICH, UTPAIOIIUM POJIH BAKYYMHOTO TTOJIA.

Takum oOpazom, IUId JTOOOH YacTH TCHUXUKU CYIIECTBYET AYalUu3M M 3TOT Ayajli3M HUMEeT
riryookoe ¢uzndeckoe o0ocHOoBaHKE. [103TOMY OCHOBHO# Te3uC (HhOpMyIHUpyeTCs TaK: CYUTACTCS, YTO
(m3nueckas BcemeHHas, ee 3aKOHBI, CTPOSHHE MOJDKHBI OMUCHIBATHCS M3 KBAHTOBBIX MPHHIIUIIOB
(1. Yunep u np.), uro ceiiuac u aenaercs (Teopuu KBaHTOBOTO poxkaeHus Beenennoit [80]). Bes meu-
XHUKa WK €€ 3HAUNTEJIbHAs YacTh €CTh OTpaXkeHne BceneHHol kak JefiCTBUTENBHOCTH U, B HEKOTOPOM
CTETIeHHU, €€ MOCTUPOBaHME, T. €. BOCIPOU3BeAeHNE. TakuM 00pa3oM, OTpakeHUE SBIICHHH BHEIIHE-
ro MHpa Takke MOJYMHSAETCS KBaHTOMEXaHMYECKUM 3aKOHOMEPHOCTSM, BOCIPOM3BOAS 3aKOHBI IIPH-
poasl. IToaToMy NpUHIMITEL PaOOTHI ICUXUKU OTPAXKAIOT HE TOJNBKO SBJICHUS JACHCTBUTENLHOCTH, HO H
3aKOHBI, YIPAaBJISAIONIAE 3THMH SBICHHUSIMH, U 3TO OTPaXCHHE, B CBOIO OUYepellb, OKa3bIBAETCH H30-
MOp(hHBIM (yHIAMEHTAIBHBIM (PU3UMUECKUM MPHUHIUTIAM. Torma OTBeT Ha BOMPOC O MPHIHNHE BOIHHUK-
HOBEHUSI U CYIIECTBOBAHMSA ABYX Pa3IMUYHBIX MOJyILIApUHA MO3ra GOpMyIUpyeTcs cleXyromuM oopa-
30M: HEOOXOIUMOCTh OTpaKeHHs HaOII0AaeMOi AeCTBUTEIIEHOCTH, JTOTIOTHUTENEHON B CBOSH OCHO-
Be, 00yCIIOBMIIa HEOOXOAUMOCTh TIOABIIEHHSI KBAHTOBOTO MOJIEIHPYIOIIET0 cyOcTpara ICHXHIEeCKOTO,
HCIIOJIB3YIOIIETO T€ XK€ 3aKOHOMEpHOCTH. Ha 3T0 mpsiMo ykaswiBaeT rojorpadudecKkuil Xxapakrep 00-
paboTku uHPOpMALMH B CTPYKTypax mMosra [16].

3. MpuknagHble uccnegoBaHUA B 061aCTV KBAaHTOBOIO MbILLIEHMST U NO3HAHUA

OTH UCCIeI0BaHNUS OCHOBAHBI Ha KBAaHTOBOM mapaaurme [93, 110, 138, 139], zakmrogaromieiics
B TOM, YTO MEXaHU3M OO0pabOTKH MH(POPMAINH C TIOMOIIBIO TAKOH CIIO)KHOH CHUCTEMBI Kak MO3T, C
Y4E€TOM KOHTEKCTHOW 3aBUCUMOCTH WH(GOPMAIMKM M BEPOSTHOCTHBIX PACCYKICHHUW, MOXKHO MaTeMa-
TUYECKH ONKCATh B paMKaX TEOPUU KBAHTOBOW MH(OPMAIIMU U KBAHTOBOH TEOPUHU BEPOSTHOCTEM.

B pamkax 3TOro HampaBJIeHHs HCCIEI0BATEIHN HE MBITAIOTCS OMUCAaTh, KaK MAaKPOCKOITNYECKHI
U SIBHO HEKBAHTOBBIH HEHMPOHHBIN MO3T, peanu3yeT Halmo1aeMoe KBAaHTOBOE NoBeeHue. Mx unrepe-
CyrOT camu 3()(eKThl, 3aKITI0YArOIINUIACS B TOM, YTO pa3lIM4YHbIe KOTHUTHBHBIE SBIICHUs Ooyiee anex-
BaTHO OIMCHIBAIOTCS KBAHTOBOW TeopHweld MH(POpPMAIMK M KBAHTOBOW BEPOSTHOCTBHIO, Y€M COOTBET-
CTBYIOIIMMHU KJIaCCHYECKHUMH TeOpusMHU. Toduka 3peHus Ha KBAaHTOBYIO BEPOATHOCTh, pa3paboTaHHAS
K. ®ykcom u ap. [116], Takke monaepKuBaeT KBaHTOBBIM MOJX0/1, OCOOCHHO JJIsl OMMCAaHUs Mmpolecca
MIPUHATHS PEIICHUH.

31ech KOHTEKCTYaIbHOCTD SIBIISIETCS KIIFOUEBBIM CIIOBOM, YTO TOAYEPKHYTO B MOHOTpaduu
Xpennukosa [140]. KBantoBas MexaHuka IPUHIMIHAIGHO KOHTEKCTHasA [167], T. K. KBAHTOBBIC CHU-
CTeMBI He UMEIOT OOBEKTHUBHBIX CBOMCTB, KOTOPBIE MOTYT OBITH OIPENIEIICHbI HE3aBHUCUMO OT CIICIH-
(huKm M3MepeHnii KOHTEKCTa, Ha 9TO yKa3biBai eme H. bop. Takas KOHTEKCTyalIbHOCTh TIPEAIIOIaraeT
CYILLIECTBOBAaHNWE HECOBMECTHUMBIX INCHUXWYECKHX IMEPEMEHHBIX, a TaKXe HapylleHHe KIacCHYECKOTO
3aKOHA TIOJTHON BEPOSTHOCTH U MHTEP(EePEHIINOHHBIX 3 (EKTOB.
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OKCIIepUMEHTHI C MPUHATHEM PelleHHsl HTPOKaMH, MTOKA3bIBAIOT, YTO KOTJa UTPOKAM He CO-
00IIa0T pe3yabTaThl MIEPBOTO Typa, OOJBITUHCTBO W3 HUX COKPATHUTCS WUTPaTh BTOpPOH payHn [154],
XOTs paHee, 3Has pe3yJIbTaThl, OHH B OOJBIINHCTBE CBOEM OBLIM TOTOBBI OBUIM MTPATh BHE 3aBUCHMO-
CTH, BBEIUTPAIM OHU, WM TPOUTPAIN. DTOT Pe3yJbTaT HApyIIaeT 3aKOH KIIACCHYECKOW BEPOSTHOCTH.
OmHako OH MOXKET OBITh OOBSCHEH Kak pe3yibTaT d(pdekxra KBaHTOBOH MHTEp(EPEHITNN aHAIOTHIHO
OOBSCHEHHIO PE3YJIbTATOB B JBYXIIEICBOM DKCIIEPUMEHTE B KBAaHTOBOM Qusuke [114, 152, 166].

[ToioOHBIC OTKIIOHEHHS OT KJIACCUYECKUX DPALMOHAIBHBIX OXKUIAHWHA DPEUICHHUI areHTOB B
YCIIOBHUSIX HEOTPENCICHHOCTH MTPOU3BOIAT XOPOIIO M3BECTHHIE MApaIOKChl B MTOBEICHYECKON HKOHO-
muke [104, 121, 173]. Ouu 00BACHIIOTCS B MIPEATIOIOKEHUH , 9TO OOITUI KOHTEKCT 3a/1a4d BIUSET Ha
BbIOOp cyOBEKTa HEmpeacKa3yeMbIM M HEKOHTPOJIHpPYeMbIM oOpasoM. [loaTomy mporecc mMpHUHATHS
pelIeHuit He MOKeT OBITh CMOJICTHPOBaH B OJTHOM BEPOSITHOCTHOM MpocTpaHcTBe KonMoroposa, a 3To
Y TPUBOIUT K NMPUMEHEHHIO KBAHTOBBIX BEPOSTHOCTHBIX MOJENEHd B TEOPHH NPHUHATHS pPEIICHHU.
OmnucaHne Takux MapagoKCOB MPOUCXOJUT C MPUMEHEHHWEM (opMann3Ma eIWHOTO THILOEPTOBOTO
IIPOCTPAHCTBA, U TIOBEJICHHE YEJIOBEKAa B YCIIOBHUSAX HEOIPENEICHHOCTH OOBICHIETCS C TOUYKH 3PEHUS
KBaHTOBBIX aCMEKTOB — CYNEPHO3UINH, HHTep(EepeHIINN, KOHTEKCTYaTbHOCTH M HECOBMECTHMOCTH
HEKOMMYTHUPYIOLINX orneparopoB [152, 145, 102, 103].

[Tpu 3TOM KBaHTOBasi BEPOATHOCTH JaeT HOBBIK CIIOCOO OOBSICHUTH YEJIOBEUYECKUE OIIMOKH B
OIIEHKE BEPOSATHOCTH, BKITFOYAst KOHBIOHKIMH U AU3BIOHKINH OIOO0K [141].

[Tapagokc kena — 3TO MapajoKC, CBA3aHHBIA C KOHTEKCTOM. MOKHO ITOKa3aTh, 4TO COCTOS-
HUE «HCTUHA-JIOXKb» B 3TOM MapaloKCe OMUCHIBAETCS B KOMIUIEKCHOM TMIBOEPTOBOM MPOCTPAHCTBE, a
KOJIeOaHUS MEXIY UCTHHHBIM» U <JIOKHBIMY» JWHAMUYECKH OIMCBHIBACTCS KBAHTOBBIM YPaBHEHHUEM
[penuarepa [164, 96].

[IpemnoxeHo Takxke UCIIOJIb30BaHNUE KBAHTOBOM 3aIlyTaHHOCTHU I MOJAETHPOBAHHS CEMaHTH-
KM KOMOWMHAIIMH pa3IUYHbIX KOHIemui [171].

[lorsiTHe KBAaHTOBOM CYIIEPIIO3UIINH MCIOIB3YETCS ISl OOBICHEHHS TOSBICHUS HOBOM KOH-
LIETIIUY TIpH 00beIMHEeHUH MoHsATHi [165, 98, 125].

Cormacao Xsmnrony [128, 127], coueTanue AByX MOHITUH MOXeET OBITH CMOJCIHPOBAHO B
OTIpE/IeTICHHOM KBaHTOBOM MpocTpaHcTBe Doka, rae HabmrogaeMble OTKIOHEHHS OT KIACCHYECKOM
TEOpUHN OOBACHAIOTCS B TEPMHUHAX KOHTEKCTHOTO B3aMMOAEWCTBUS, CYIIEPIIO3UINH, HHTep(hepeHIINH,
u 3amyTaHHocTH [165, 113, 94, 95]. Ilpu 3TOM KOTHUTUBHBIA TECT MO peaau3alii KOHKPETHOH KOM-
OMHAIIMY KOHIIEMIINHA MOKAa3bIBAET, YTO BO3HUKACT KBAHTOBAS 3allyTAHHOCTh MEXIY OTAEIbHBIMU I10-
HATHSAMH, ¢ HApYIICHUIMHA HepaBeHCTB bemra [99, 101].

Amnanornudbie dQQEeKThl CB3aHb U ¢ mamATbio [112]. Takue KBaHTOBBIE MOJCTH OBUIH
npennoxun Cyoxsm Kak [136, 137].

KBanToBBIE HCCIIeZiOBaHUS OKa3ay TIyOOKoe BIWSHHE Ha TMOHMMaHWE M pa3BUTHE (opma-
JU3Ma Ui TOTyYeHHUs CeMaHTHYeCKo nHpopMaluu npu paboTe ¢ MOHATUAMH, UX KOMOWHAIMSIMH U
MIEPEMEHHBIX KOHTEKCTOB B CBOJIE HECTPYKTYPHPOBAaHHBIX JOKYMEHTOB. JTO 3arajgka oOpaboTKH ecTe-
ctBeHHOTO si3b1ka (NLP) u nunopmarnmonnoro noucka (IR) 8 laTepHere — 1 0a3 JaHHBIX B [EIOM —
MOTYT OBITH PEIICHBI C TOMOIIBI0 MaTEMaTHIECKOTO armapara KBaHTOBOH Teopuw [168], ¢ BBemeHuEM
KBaHTOBOW CTPYKTYpbI B MOJX0/€ K MH(OPMAIMOHHOMY IMOUCKY. Mcronp3yercss KBaHTOBOE JIOTHYe-
CKOE€ OTpULAHUE AJIsi KOHKPETHOUM mouckoBoil cuctemsl [171, 170]. B cemaHTHUeCKOM IpPOCTpPAHCTBE
TaKUX TEOPUH, KaK JJATEHTHBI CEMaHTUYCCKAN aHaIHN3, ONIPEACIIIeTCS KBaHTOBas CTpyKTypa [97].

B o6nacTu u3yueHust BOCHPHUATHS N3BECTHO, YTO €CJIM CTUMYJ HIMEET HEOJHO3HAYHOE TOJIKO-
BaHHe, ero MHTEpIIpeTalrs nMeeT TeHICHINIO K KoJeOaHusM BO BpeMeHH. [ npeacka3zaHus mepuo-
JIOB BpEMEHH MEXIy KOJICOaHHSIMH, U KaK ATH IEePHObI U3MEHSIOTCS C YacTOTON M3MepeHUs, ObLTH
paspaboTtaHbl kBaHTOBEIE Mojenn [109]. KBanToBas Teopus OblIa TakXKe WCIOIL30BaHA W JJIT MOJC-
JUPOBAHMS TEIITATBT-BOCIPUATHUS , Ui yuyeTa 3(h(HekToB nHTep(HEPECHIINHU, TOTYYSHHBIX C U3MEPEHU-
sIMH HEOJTHO3HauHBIX Quryp [135, 109, 120, 118].

B [105] otmeueHo: «KBaHTOBass MexaHWKa HE OOBSICHACT TEIITANBT-BOCIIPUATHE, HO B KBaH-
TOBOI MEXaHWKE U TEHITAIHT-IICUXOJIOTHH CYHIECTBYIOT TIOYTH H30MOP(HBIC MOHSATHS U POOJIEMBI:

= Kak u B citydae remraibT-BOCHpUATHS, PopMa KBAaHTOBOTO OOBEKTA JIeNacT allpuoOpU HE CY-
IIECTBYET , HO OHA 3aBHICHT OT B3aMMOJEWCTBHUS 3TOTO KBAHTOBOTO OOBEKTa C OKpPYIKAOIIEH
cpeznoil.

= KBaHTOBas MEXaHWKa U TEIITAJIbT-BOCIPUSATHE OPraHU30BaHBI LEJIOCTHBIM criocodooM. Oj-

10 Ne3-4,2016



Du3uKa CO3HAHUA U HCUSHU, KOCMOTIOZUA U acmpoﬁusuna

JeNbHbIC YaCTH BOCIIPHHUMAEMOT0 OOBEKTa He 00s3aTENbHO CYLIECTBYIOT B OTAEIBHOM, MH-

JUBUIYalTbHOM CMBICIIE.

* B xBaHTOBOW MEXaHUKE U TeLITATBTHOTO BOCTIPHATHUS 00bEKMbl OONIHCHBI ObIMb CO30aHbL TY-

TEM yCTPaHEHHS LENOCTHBIX KOPPEIIIUI C «OCTaIbHBIM MUPOM.

®uzuk-Teoperuxk Jnmo KoHTe, BiepBble MOMYYHII 3KCIIEPUMEHTAIBHBIE PE3yJIbTAThl, CBSI3aH-
HBIE C TEOPETUYECKMMH HCCIIEIOBAHUSAMHU IO KBAaHTOBOMY IMO3HaHHIO. OH CUMTAET, YTO KBAHTOBAS
MEXaHUKa UI'PaeT OCHOBHYIO POJIb B ONMCAHUU U peaTu3allii NepLUENTUBHOIO U KOTHUTHUBHOTO ypOB-
Hell ncuxuku. Do KoHTe He cornaceH ¢ mo3uuueil uccuenosareseil, KOTOphIe HCIIONb3YIOT TOJIBKO
KBaHTOBYIO MEXaHUKY TOJIbKO B Ka4eCTBE HHCTPYMEHTaIbHOro MeToAa. OHM YacToO HCIONb3YIOT Tep-
MHUH «KBAaHTOBBIH», B paMKaX 3TOr0 MHCTPYMEHTAJIBHOTO MOAX0Ja, C OOOCHOBaHHEM, YTO B HEKOTO-
PBIX CIIydasX UCIIOJB30BAHUE KBAHTOBOI'O BEPOSTHOCTHOTO HMCUUCIICHHS OOECIeYHBaeT JydIlee OIH-
CaHUe, YeM Ha OCHOBaHMU KJIACCHUYECKOI0 BEPOATHOCTHOTO pacuera. OH npoBes 00JbIIoe KOJINIECTBO
3KCIIEPUMEHTOB, KOTOPHIE CTPEMATCS BBIACIUTH B paboTe MCUXHUKHU JIBE XapaKTepHble 0COOEHHOCTH
KBaHTOBOW MexaHuKu. IlepBoil U3 HUX sBASETCS sIBICHHE KBAaHTOBOM MHTepdepeHuun. Bo-BTOpHIX,
JI0Ka3aTeJIbCTBO TOTO, YTO MCIOJbB3YS 3KCIIEPUMEHTAJIbHBIE JaHHbIE, IIOIY4YEHHBIX B 3KCIIEPUMEHTAX,
MO’KHO BOCCTAHOBHUTbH allOCTEPUOPHYIO BOJTHOBYIO (DYHKIIMIO 3HAHUH U XapaKTepU3YIOIIYIO TICUXHYe-
ckoe coctosiHre. OH MOMY4Hi SKCIEpPUMEHTANBHBIC MOATBEPKICHUS KBaHTOBOTO 3¢ dexTa uutepde-
PEHLUH U CYLIECTBOBAHWE BOJHOBOW (DYHKIMH Ha BOCHPHUHHMAIOIIECTO-KOTHUTUBHOM YPOBHE JIIOIb-
MH, UCIIOJIb3YsI HEOAHO3HAYHBIC (PUTYPbI, KOTHUTUBHBIC aHOMAJINH, TAKME KaK KOHBIOHKIIMU 3a01TyX-
JCHUH, SMOTUBHO- KOTHUTUBHBIN KOH(IMKT, HAOMIOJeHNE HEOAHO3HAYHBIX (UTYp MOCIe KOTHUTHB-
HOH 3a/1a4, YTO CBHIETEIBCTBYET O KBAaHTOBBIX CBOICTBAX CO3HAHMs, KOTOpPhIC MPOSBISIOT ceds Ha
OCHOBE 0a30BOT0 KBAaHTOBOI'O IIPHUHIUIA CYNEPIO3UINN COCTOSHUI KBaHTOBON MexaHHKH. B HekoTo-
peix akcmepuMeHTax J. KoHTe Takke AoKa3aq HapylleHHe HepaBeHCTB bemsa Ha KOTHUTHBHOM
ypoBHe. OHOI U3 OCHOBHBIX 0OCOOCHHOCTEH €ro TEOpPHH SIBISETCS AEMOHCTPALHS JOTHIECKUX HCTO-
KOB KBaHTOBOW MEXaHHKH, MX KOTOPHIX CIIEAyeT 3HAMEHHUTBIA TE3WC «Bce M3 OuTa» JI)koHa Ywuiepa,
noruku Oprosa u eiiya. Onmmo KoHte dakTryecku nepedopMysnpoBall BCe TEJIO KBAHTOBON Mexa-
HUKH ¢ TIoMo1pto anreOpsl Knmuddopaa. B aTom KoHTEkcTe OH Takke BOCIPOM3BEN JT0Ka3aTelnbCTBa
(hon HeiimaHna o mporiecce KBaHTOBOTO M3MEpPEHHS M Kolularce BOJHOBOW QyHkuuu [120, 118, 117,
119].

B o0nacTu 3KOHOMHKH W (PMHAHCOB TaKXe CYLIECTBYET psii paboT, MOKa3bIBAIOIINX, YTO
00paboTka HHPOPMALIUK areHTaMH PBhIHKA MTOJYMHSIETCS 3aKOHAM KBAHTOBOHM TEOpUH MH(POPMALUHN U
kBaHTOBOHU BeposTHocTH (E. Xeiisen, O. IllycroBa, A. Xperaukos [129]). DTo, Hanmpumep, O0OMOBCKast
MOJIeNTb TUHAMMKH LI€H aKIMi , B KOTOPBIX 3Ta IIeHa KaK KBAHTOBBII NMOTEHLIHMAN MOPOXKIAeTCA OXKHU-
JaHUSMH areHTOB (PMHAHCOBOTO PHIHKA.

Psn uccnenoBateneld npuMeHSET TEOPUIO OTKPBITHIX KBAHTOBBIX CHUCTEM ISl OIMCAHMS MPO-
1ecca MPUHATHS PEIIeHNH KaK pe3ysibTaTa IHHAMHUKN ICUXUYECKUX COCTOSTHUM CHCTEMBI, B3aUMO/IeH-
CTBYIOILIEH C OKpy»Karouiei cpenoil. Onucanue mporecca NpUHATHS PELICHUH MaTeMaTHYeCKH 3KBU-
BAJICHTHO ONMCAHMIO Ipoliecca AeKOrepeHUnH. JTa uaes Obula MccileqoBaHa B paae padoT uccieno-
Bareneil Tokmiickoro yausepcureta [107, 108].

buonornyeckas kieTka Takke paccMaTpHBAETCs KaK CHCTeMa, OCYIIECTBIISAIONIas KBAHTOBYIO
00pabotky nH(popmanuu. B 80-x rogax 3Ty KOHIENIMIO BEIBHHYMI 1 pazsuBal E.A. JIubepman, pac-
CMaTPHUBABIIUN KIETKY KaK THUIIEP3BYKOBOW MOJCKYJSIPHBIN KBaHTOBBIH (DOHOHHBIA KOMIIBIOTEp, a
MO3T KaK CHCTEMY TaKWX KBaHTOBBIX KOMITBIOTEPOB [54, 55]. Heckombko apyroii moaxoa ObLT mpen-
JIOKEH B psie paboT MIBEICKO-IMOHCKONW HAYYHO-HUCCIIEA0BATENbCKOM TPyl C UCTIONB30BaHHEM Me-
TOAOB TEOPUU OTKPBITHIX KBAaHTOBBIX cucteM [106].

4. ®usuka xumBeoro, CUHepreTuka, n KBaHTOBbIN KapKac opraHn3ma.

B 80-x romax 20-ro Beka B paborax mpod. C. I1. Cutbko u ero nocnenosateneii (KueB) Bo3-
HHUKJIO HOBOE HalpaBlIeHHEe — «(QHU3HKa KUBOT'0», Pa3BUBABIIEECS B CBA3M C MIPHUMEHEHUEM MHKPO-
BOJIHOBOW pe3oHaHcHOU Tepanuu (MPT), kak yactu kBaHTOBOM MenuiuHbl. [Ipu 3ToM (usuka xuBo-
r'0 C CaMOro HaJaja paccMaTpUBajlach C KBAHTOBBIX IO3UIIMH.

[osiBnenne 3Toro HampasiIeHUs! OBUIO CBA3aHO C TE€M, YTO OBUIM HESICHBI IPUYMHBI CHHXPOHH-
3aLUH MPOLECCOB, KOTOPBIE MPOUCXOIIT B MUJUIMApAax KIETOK OpraHusma, npupona auddepenmua-
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1S KIETOK TKaHeH, MeXaHW3MbI pealln3allii TeHHOW WHGOPMAIIUH ITPY Pa3BUTHH OpraHu3Ma.

[Ipod. I'. Opénux (BenmkoOpuTaHus) MEPBRIM MPEIIOKUIT PEIICHUE TTPOOIeMBI (PH3NIECKOTO
OOBSCHEHHSI YCTOHYMBOTO CYIIECTBOBAHHMS MaKPOCKOIMYECKHX XHMBBIX opranu3MoB. OH mpenmnoso-
KU cyliecTBoBaHue d(hdekTa OnoIornIeckoil KOrepeHTHOCTH, KOTOpasi MOTJIa cO3/aBaTh 3P PEKTUB-
HOoe mampHOmeWcTBHe [122]. [IpakTHueckoe pa3BUTHE KOHICHIIHN OMOJOTHYCCKOW KOTEPEHTHOCTH
Hadanoch B 1982 roay. ObuTM OOHAPYKEHBI MPOSBICHUSI COOCTBEHHBIX XapaKTEPHCTHUYECKUX YacTOT
YeJIOBEYECKOr0 OpraHnu3Ma B MIJUTUMETPOBOW o0nacTu snekrpomMarHUTHBEIX BoyH [1]. C.II. Cuteko u
€r0o COTPYIHHKaMH ObLTH 0OHAPY KEHBI MPOSIBIICHUSI COOCTBEHHBIX XapaKTePHUCTUIECKUX YacTOT Yeo-
BEYECKOTO OpraHMW3Ma B MIJUIMMETPOBOI 00JIACTH 3IIEKTPOMAarHUTHBIX BOJH [1], a Taxke ObUIH MOTy-
YEeHB! AKCIEPUMEHTAIbHBIE PE3YJbTaThl IO BOCCTAHOBIIEHUIO COCTOSHHUS 3[J0POBbsI MALIMEHTOB INPHU
BO3JICMICTBMA HU3KOMHTEHCHBHBIM SJIEKTPOMATHUTHBIM HW3JIyYeHHEM MHJUIMMETPOBOTO AHMAara3oHa ,
nopsinka S50 I'T, Ha Ononormdecku aktuBHBIE TOUkH 4denoBeka (BAT). Cauraercs, uro BAT cosma-
JAIOT C aKyMyHKTYPHBIMUA TOYKAMHU KUTAHCKOW MeIuIUHEL. bBAT MpenMyIecTBEHHO pa3MeNIaroTcs Ha
crenpUUecKuX YCIOBHBIX JTHHHSX, HA3bIBAEMBIX «MepHIUaHaMmn». CUUTAEeTCs, YTO OpPTraHu3M Yelno-
Beka npoHusaH 26 mepuauanamu. [Ipu 3toMm BAT uMEOT NOHMKEHHOE AJIEKTPUUECKOE COMPOTHUBIIE-
HUE 0 CPAaBHEHHUIO C COCETHHUMH Y4YacTKaMH KOXKH, MTO3TOMY JIETKO BBISBIAIOTCS MPH MOMOIIHU OM-
MeTpa WM MPOCTHIX IEKTPOCBETOBBIX MHIUKATOPOB. [Ipobiema A 3amagHoi MEOUIKHBL 3aKII04a-
€TCsl B OTCYTCTBUM HAOIIOJaeMbIX MOPQOIOTHUECKAX 0COOEHHOCTEH OpraHn3Ma B MeCTaX pacroJio-
kerauss bAT 1 MepuaraHOB B IEJIOM. DJIeKTpoMaruuTHas nmprupona bAT BeIXoaHT 3a TIpenessl MoJie-
KYJSAPHO-XMMHAYECKOH MapaJurMbl 3amaJHOl MEOULIKHBI, XOTS UMEIOTCS Aaxe y4eOHHUKH U MOHOTpa-
(uu ¢ TabmUIAME PIEKTPUIECKUX XapakTepucTuk BAT.

B pamkax ¢u3nku KHBOTO OBUIO MPEATTOKEHO 00BeANHEHHE CHHEPTETHIECKUX U KBAaHTOBBIX
MIPUHIIMIIOB, KOTOPOE CTajl0 00OCHOBAaHMEM KOHIIENIIMK KBaHTOBOW MeIWIMHBI. B yacTHOCTH, B pam-
Kax (PM3UKHM KHUBOTO ObUIA MpEJIoKeHa TeopeTHYecKast MOAEIb IEKTPOMAarHUTHON MPUPOABI KHATAai-
CKHX MepHUAHaHoB [76, 161], koTopas uMeeT npsiMbIe DKCIIEpUMEHTATBHBIC TTOATBEep K ACHMS [157].

Cornacuo U.C. JloOpoHpaBoBoii [46], B paMKaX CHHEPTETHUECKUX MPEACTABICHUN «IOTCHIIM-
an tuna Jlannay-XakeHa siBJsieTcsl mpocTeiiniei GopMoli BBeA€HUs B cpely HennHeiHocTH. [Ipu aTom
ypaBHEHHUE JBIDKEHHUS NproOpeTaeT pemieHws], KOTOphIe MPHU Mepexoje K ABYMEPHOH 3ajadye MOXKHO
HHTEPIPETUPOBATH KaK MpeAeIbHEIN UK. B knaccudukammm [lyankape 3To 01HO U3 THIIOB PeIISHUIH
HEJIMHEWHBIX TU(QepeHInanbHbIX YpaBHEHHH, KOoTopoe B (Da30BOH MIIOCKOCTH H300pakaeTcs 3a-
MKHYTOW KPWUBOW M XapaKTEepPHU3yeT yCTOHYMBEIC MEPUOJUYECKHUE JIBMKEHHUS MO0 HEKOTOPOH TPaeKTo-
puu. TlockonbKy JApyrye THUIMBI pEeUIEHUH HEYCTOWYMBBI, C MEPUIAMAHHON CUCTEMOM >KHUBBIX OPTraHU3-
MOB, MMEIOLIEH 3JeKTPOMAarHUTHYIO MPHPOAY, €CTECTBEHHO acCOIMHPOBATh MMEHHO IIpe/elbHbIe
LUKJIBI, TOYHEE, X MPOCTPAHCTBEHHYIO MpoeKuio. C TOYKM 3peHHs] CUHEPTreTHUKH, Halu4yHue Mepuo-
JIUYECKAX YCTOMYMBBIX B TIPOCTPAHCTBE M BPEMEHH PEIICHHU CBUIETEIECTBYET O CyIIeCTBOBAHUU Ca-
MOCOTJIACOBAHHOTO TMOTEHIIMAJa, TAKOTO )K€ TUIIAa, KOTOPBIM BO3ZHUKAET B JIa3epe 3a IOPOroM HEpaBHO-
BECHOTo (pa30BOro nepexoa.

AHazorus ¢ 1a3epoM OIPaBIBIBACTCSA TEM, YTO KHBOE TPEACTABISAET COOO aKTUBHYIO CpeIy
U B IICJIOM, H B KaXIOW COCTaBIsONIeH kieTke. Kak mokazam Murtdes, OOJBINYI0 YacTh SHEPTHH Me-
Tabonu3Ma ro0ast )KuBas KJIeTKa TPATUT He Ha aKKyMYJISIIUI0 XUMUYECKOH 3HEPTUH, KaK CUUTAIOCh
paHbIlle, a Ha CO3JaHHe U TMOJJepKaHNe Ha MeMOpaHe OrpOMHON HAIPSKEHHOCTH SIEKTPUYECKOTO
moist. U ecnii HE0OXOAMMOCTH TaKOTO TIOTEHITHANA IS Tiepeady HEPBHBIX BO30YKACHUH JOCTATOYHO
OUYEBHUHA, TO BOIIPOC O €ro IeIeco00pa3HOCTH A BCEX OCTAIBHBIX KIETOK JI0 CHX IOp OCTaBajcs
OTKpBITBIM. [. ®pénux mepBeIM o00paTWi BHHMaHHE€ Ha TO, YTO COOCTBEHHBIE KoJeba-
HUS IPOTOIUIa3MEHHBIX MEMOpPaH KJIETOK B COOTBETCTBUU C MX (DU3MUECKUMU CBOMCTBAMH HAXOJSATCS
B nuamasone (10'°+ 10'") I'u u, 6yayun mox HAIPSHKEHHEM, OHH TIPH TI0O0M BO30YKICHHH SBISIOTCS
HMCTOYHUKAMH 3JEKTPOMAarHUTHOTO M3Iy4YEHHsS MMEHHO B JMANa3oHE MUJUIMMETPOBBIX 3JEKTpOMar-
HUTHBIX BOJIH [123]. IlocKONBbKY T€HOM Ka)XAOW COMAaTUYECKOH KIETKH KOHKPETHOrO HUBOI'O Opra-
HU3Ma OJTMHAKOB, BOZHWKAIOT MPEANOCHUTKA PACCMaTPUBATh KAXKIYIO KIETKY Kak aKTUBHBIA IEHTP B
MOTEHIIHATEHOW BO3MOYKHOCTH CO3/IaHUSI KOTEPEHTHOI'O AJIEKTPOMArHUTHOTO IOJISl I[eIOCTHOTO Opra-
HU3Ma (MHOTOMOJIOBBIM Jla3ep), peaqu3yolero TakuM o0pa3oM TE€HOM Ha MaKpOCKOIHMYECKOM
YpOBHE.

OpHaKo MOCKONBKY paccMaTpHUBaeMble aKTHBHBIE LEHTPHI (KJIETKH) HAXOAATCS B MOTJIOIIA0-
el BOAHOM cpelie, alpropy HENb3s CKa3aTbh, JOCTATOYHO JIM METa0O0INYeCKOM HaKayKy MOTEHIIHAIA
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MeMOpaH JJIs TOro, 4TOOBI CHCTEMa MPOILIA ITOPOT HEPAaBHOBECHOTO (ha30BOTO Mepexoma U Mmoiep-
JKUBAJIACh 3a 3TUM ITIOPOTOM B PEKHME JIa3epHON reHepallni Ha IPOTsHKEHUH BCeH KU3HU OpTaHN3Ma.
Heo0xoaumbl ObLIM CBHIETEIECTBA TOTO, YTO TAKOH PEXHUM JCHCTBUTEILHO peannsyeTcs. Takue cBu-
JIETeNLCTBA OBLTN TIOMYYeHBl U AKCIIEPUMEHTAIBHO, U yTEM aHaju3a MpeACTaBIeHUH TpeBHEKUTAN-
CKOU MEIUITMHEI Yepe3 MPU3MY MIPEACTaBICHUN CHHEPTEeTHKH [162].

YpoBeHB IEIOCTHOCTH, 0OHAPYKUBAEMBIN KUBBIM OPTaHU3MOM, CTOJIb BBICOK, UTO OKAa3bIBa-
€TCSl COMOCTABUM JIUIIb C LETOCTHOCTHIO TAKUX KBAHTOBO-MEXaHUUECKUX CUCTEM, KaK SApa, aTOMBI U
MoJIeKyJTbl. DU3MKa KUBOTO OMpEEIAeT )KUBOE KaK «9eTBEPTHIN (ITOCIe sSAepHOro, aTOMHOTO U MOJIe-
KyJSIPHOTO) YPOBEHb KBAHTOBOW OpraHU3allid TPUPOJILI, KOTJA CaMOCOTJIACOBAHHBIN MOTCHIIHAII,
obOecrnieunBaronMii cymniectBoBaHne 3()(PEKTHBHBIX NAITBHOACHCTBYIOIIUX CHJ, (YHKIMOHHPYET IO
THUITY JIa3€PHOTO MOTEHIIMAIA B MIJLTUMETPOBOM JIHAIa30HE IEKTPOMAarHUTHBIX BOJH» [156].

«Crenyer ckas3aTh, 9TO W MpeaAMeT (PU3UKH KUBOTO HE WCYEPIBIBAET BCEW MOJIHOTHI CYIIE-
CTBOBAHMS JKUBOTO opranusma. [Ipu Bceil HOBU3HE M (YHIAMEHTAIBHOCTH (PU3NYECKOr0 Ompeselie-
HUS J)KABOTO, OHO OCTaBIISIET B MPEJAMETHOM IT0JIe OMOJIOTMHM UM XUMHUH MHOTHE XH3HEHHO Ba)KHBIC
MIPOIIECCHI, IPOUCXOMAIINE B OpraHU3Me M O0OECTIeUMBAIOIINE IS HETO BO3MOXKHOCTH OTBEYATh BBHI-
MIETPUBEICHHOMY OIpeneTeHUI0. BaXXHO TO, YTO CITIOCOOHOCTH KUBOTO BBICTYIIATh B KAUECTBE KBaH-
TOBO- MEXaHHUYECKOTO O0OBEKTA SIBJISCTCS OMPEACISIONICH JIJIsl CAMOTO €ro CYIECTBOBAHUS B KAUECTBE
JKUBOTO, YTO 3TO U COCTABIIET (DU3MUECKOE OTIUINE )KUBOTO OT HEXKHUBOTO.

Ompenensis )KMBOE KaK YETBEPTYIO CTyneHb kBaHToBOU sectHHUIel [28], C.II. Cuthko pac-
CMaTPHUBAET KUBbIE OPraHU3MbI KaK KBAHTOBO-MEXaHUUYECKUE CUCTEMBI aHAJIOTUYHO siApaM, aToMaM U
MonekynaM [159]. KBaHTOBO-MexXaHHUECKHE CHCTEMbI, KaK M3BECTHO SIBISIOTCS HanOoJee yCTONdH-
BBIMH W3 M3BECTHBIX COBpEMEHHOH ¢u3mke. braromaps mpucymeMmy uM nedeKTy Macchl, pa3pymInuTh
UX MOYKHO TOJIBKO TIPH JIOCTATOYHO BHICOKUX YPOBHSX DHEPTUH, XapaKTEPHBIX IS KKIOTO U3 THUIIOB
Takux cucteM. L{enocTHOCTh KBAaHTOBO-MEXaHMUECKUX CHCTEM MPOSBISIETCS HE TOJBKO B UX YCTONYH-
BOCTH, HO ¥ B HECBOJIMMOCTH KBAaHTOBO-MEXaHHYECKOW CHCTEMBI K CyMME COCTAaBIISIOIINX €€ JJIeMEH-
TOB M B3aUMOJICHCTBUIO MEXKAY HHMMH, YTO BBIPAXKACTCS M B HEIIOKAIBHOCTH KBAaHTOBBIX 3((HEKTOB
[35], 1 B TOM, 4TO UX CHEKTPHI UMEIOT JIMHEUYATHI «OHOYACTUYHBII XapaKkTep, HECMOTPS Ha CIIOXK-
HYIO BHYTPEHHIOIO CTPYKTYpy. HemapoM Hayka He cpasy yCTaHOBWIIA IETHMMOCTHh MOJIEKYII, aTOMOB H
anep.

Takolt B3ril M3HYTPU Ha IENOCTHOCTh KBAHTOBO-MEXAaHUYECKUX CHCTEM HE KaK Ha JlaH-
HOCTh, a KaK Ha pe3yibTar camooprannzanuu Obut ocymectsieH C.I1. Cutbko [158], BEIABHHYBIINM
SIUHBIA IS XKUBOTO M HEXKWBOTO (H3WYCCKUH KPHUTEPUH YCTONYMBOW IIEIOCTHOCTH KBAaHTOBO-
MEXaHUYECKUX CHCTeM. 10, 9YTO KBAaHTOBO-MEXaHUYECKAas IEJIOCTHOCTH KHUBOTO OpraHU3Ma, OIpele-
JISFOILASICA CAMOCOTJIACOBAHHBIM MOTEHIIMAIOM, BO3HUKAET U MOJJICP>KUBACTCS 10 3aKOHAM CHHEpTe-
TUKH, TAET HACKAY U APYTHE KBAHTOBO-MEXaHWYECKHE O0BEKTHI pACCMOTPETh KaK CaMOOPTaHU3YIO-
IIUecs CUCTEMBI [45].

Tak 4TO B OHTOJIOTUYECKOM OTHOIICHUU POJIb (PU3UKHU ®KHUBOTO 0cobast. OObeIUHEHUE CUHEP-
TEeTHYECKUX W KBAHTOBBIX MPHUHIUIIOB B TEOPETHUECKUX OCHOBAHHUAX (DM3HUKH KHBOTO TMOKa3bIBAET,
YTO BO3MOJKHA €IMHAs Hay4Has KapTHHA MHpPA, TAE YCTOWYMBOCTH BCEX CHCTEM PacCMaTpPHUBAETCs C
SIMHBIX CHHEPTETUUECKHUX TTO3HUINI KaK CaMOOPTaHU3YIOMIAsACS M CaMOIIOIICP KUBAIOIIASCS TUHAMU-
YecKasi yCTOWIHBOCTb.

W peiicTBUTENBHO, KOTEPEHTHOCTH SJIEKTPOMArHUTHOTO U3IYYCHHS KIIETOK KUBOTO OpTaHM3-
Ma OTpEJENSIeT ero CyIIECTBOBAHNE B KAY€CTBE MAKPOCKOIMMYECKOTO KBAaHTOBO-MEXaHHIECKOTO 00b-
eKkTa. A MakpOCKOITMYECKHI MACIITa0 ONpe/elisieT IPUMEHUMOCTh KITACCUYECKON 3NIEKTPOAMHAMUKH K
OIMHCaHUI0 pacrpocTpaHeHus A3(H(HEKTUBHOTO 3JIEKTPOMATHUTHOTO TOJSI MAJUTMMETPOBOTO AHara3oHa
B opranusMe. brmaromaps 3ToMy MOXXKHO OIMpaThCs HAa W3BECTHBIE 3aKOHBI OTPAXECHHS, TPEITOMIICHUS,
UHTEP(EPECHIIUN IEKTPOMATHUTHBIX BOJH MPH CO3JaHHH KBa3HUKIACCUYCCKHX TEOPETUYCCKUX MOJIe-
Tl HeKOTOpHIX sABJIeHHU. Tak, Hampumep, ObUTa CO37aHa TEOpPETHUYECKas MOJETh MAUUIIPHBIX JIH-
HUN KaK 00pa3yromuxcs BAOIL TUHUN WHTEPHEPCHIINH MEXKITY MPSIMON W OTPaKeHHOHN OT HOTTel Oe-
TYIIUX 3JIEKTPOMArHUTHBIX BOJH [160]» [46].

[TosTOMYy BOCCTaHOBIEHHE LIEIOCTHOCTH M KOTEPEHTHOCTH 3JIEKTPOMArHUTHOTO KapKaca 3a-
00JIeBIIIEr0 OpTaHW3Ma MPHUBOANUT K BOCCTAHOBICHHUIO OMOXMMHYECKUX IMPOIECCOB, TO €CTh — K BBI-
3JIOPOBJICHUIO.

OTMeTHM, 4TO B paMKaxX KOHIEHINY (PU3UKHU )KUBOTO Ha OCHOBAaHWU pacriopsikeHus KaOuHera
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MunnctpoB YkpauHsl B 1986 T. ObIT CO3/1aH HAYYHO-HCCIET0BATENLCKUN IEHTP KBAHTOBOH Me-
JuIuHbI «Binryk» («Otkimuk») Bo miase ¢ mpod. C.I1. Cutbko, coTpyTHHYABIIHHN ¢ 46 HHCTUTYTAMH
Axagemun Hayk CCCP u xnmunukamu. Pabotsl nmognmepxkuBanuch [Ipesupenrom AH CCCP axkan.
A.I1. AnexcanapoBbeiM. beiio moarorosiieHo 1750 Bpadeil — crienuamucToB, pabOTaIONUX 0 METOILY
MHKpPOBOJTHOBOH pe3oHancHoi Tepanuu (MPT). Ot psina TspkenbIx 3a00j1eBaHuil OBLIO M3JIEYeHO 00-
nee 200 TrIC. YenoBek B psae crpad Mupa. Co3maHo 5 MOKOJICHUH MEIUIIMHCKUX TpuOopoB « CUTHKO-
MPT», paboTaromux B KIMHUKAX pa3IHYHBIX CTPaH.

B 1990 r. 3a cBOM paboOTHI IO KOTEPEHTHOMY 3JIEKTPOMarHUTHOMY KapKacy opraHu3Ma Jiaype-
atoM HoOeneBckoil mpemun W oqHHM W3 co3zaatelnieil naszepa akagemukoMm H.I'. BacoBbim a.¢.M.H.
C.I1. Cutbko Obi1 HOMHHUpOBaH Ha HoOeneBckyro mpemmio. [Ipu stom H.I'. BacoB otmerwi, uro
C.I1. CuTBKO OTKPBLI, YTO KUBBIC OPTaHU3MBI SBJSIFOTCS NPUPOIHBIMH JIa3epaMHi B MIJIJTUMETPOBOM
JMaIa30He, KOTOPBIE CO31AI0T KOT€PEHTHOE I10JIE UX JIEKTPOMAarHUTHOTO KapKaca.

C 1993 r. Bexonut BAKoBckuii HayuHbIH XypHan « PU3uKa )KUBOT0», TIOCBAIIEHHBIN BOMIPO-
cam pu3uKYu, OMOPHU3NKU 1 MEIUIUHEL [46].

Taxum 00pa3oM, y>ke Ha JIEKTPOMArHUTHOM YPOBHE KBAaHTOBAs CTPYKTypa >KUBOTO OPraHM3-
Ma He TOJIbKO OOHapy’keHa, HO M SKCIEepUMEHTAIbHO ucciaenoBaHa. OQHaKo s MOHUMaHUS KBAaHTO-
BBIX CBOWCTB ICHUXHUKH U CO3HAHUS OJHOM AJIEKTPOMarHUTHOM CTPYKTYpHl HegocTaToyHOo. OHa Cium-
KOM IIPOCTa ¥ HE MOXKET 00ECIIEeUUTh ONMCHIBAEMBIE XapaKTEPUCTUKU CO3HAHNUS, TPOLIECCHl KBAHTOBBIX
BBIYUCIICHUHA M MBITIUICHHU. ABTOp 00cyxman 1ot Bompoc ¢ C.I1. Cutpko. [ToaToMy, HECMOTpS Ha
BaYKHYIO POJIb 3JIEKTPOMarHUTHOTO KOT€PEHTHOTO KapKaca, TaKylo CTPYKTYpy MOYHO paccMaTpUBaTh
TOJIBKO KaK OJHY M3 MOJACTPYKTYP IOJIHOW KBAaHTOBOW CHCTEMBI OpraHu3Ma, 0OeclieurBaloiell B3au-
MOJCHCTBUE M CONPSDKEHHE 3TOW CHUCTEMBI ¢ MOJEKYJISIPHBIMU OHMOJIOIMYECKUMH CTPYKTypamu. Jlis
pean3anyy MOJTHON KBAaHTOBOM CHCTEMBI OpraHM3Ma Kak HOCHTENS ICUXUKU M CO3HAHHUA HEOO0XOaH-
MO HaJIM4ue APYroro cyOcTpara — KBAHTOBOTO KOHAEHCATa M3 JIETKUX 3JIEMEHTapHBIX YaCTHIL C MO-
JIyLEJIBIM CIIMHOM — TO €CTh (D€pPMHUOHOB.

5. [Mcuxuka n kBaHTOBasA husnka

B coBpemeHHOI Hayke, B TOM YHCIIe U B KBaHTOBOW (pu3mKe, pa3pabaThIBaOTCS HaydHbIC
KOHIICTIIMH B OTNPEICIICHHON CTENEHH COCIUHSIONINE PENIUTHO3HbIE, TICUX0JIOTHIECKUe, Onoaornye-
cKkue U (U3MYecCKue NpeacTaBieHUs. B kadecTBe BBOAHOrO 0030pa mo 3TOM mpoOieMaTHKE MOXKHO
obpatuthcs k nuccepraruu C.A. [lenknna «Punocodckuii aHAIN3 KBAHTOBON KOHIICIIIIUN CO3HAHUS
[68]. DBBEIXOOIUT HECKOJBKO MEXIYHAPOAHBIX JKYpHAJOB 10 JSTOH TeMaTHKe, Hampumep
«Neuroquantology» ¢ mpeCTaBUTEIBHOM MexTyHapoaHoi penkomteruei’. C 2001 roga BEIXOIHUT H
KypHall MeXIyHapoJHOrO MHCTHTYTA COLMOHUKN «DHU3MKa CO3HAHMA U KU3HH, KOCMOJIOTHUS M acCT-
podusuka’y. B menom B psajge paboT NCHXHUECKHE, TPAHCIEPCOHANBHBIE M TIPOU3BOIHbIC (hEHOMEHBI
paccMaTpUBalOTCs KaK CJIEICTBUE KBAaHTOBOM NPHUPOIBI TMCHXUKH, NMPHPOJA KOTOPOH HE CBOAMTCS
TOJIBKO K MOJICKYJISIPHO-OHOJIOrHYecKkoMy cyocTpaTy. To ecTh IICMXUKAa — 3TO HE BIIOJIHE JIOKAIbHAs
CYIITHOCTB, )KMBYIIIasl TI0 3aKOHAM KBAaHTOBOTO MHpA, a PEIUTHS — 3TO B HEKOTOPOM CMBICTIE OTpaske-
HUE 3THX 3aKOHOB, JAIOIIas CBOJ MPABUJI IIPaBUIIBHOTO MOBEACHUS B 3TOM KBaHTOBOM Mupe. [loatomy
MIPOTUBOPEUHS MEXKIY «MATEPHATU3MOM»-KATCU3MOM» U «IYXOBHOCTBIO»-(PEJIUTHEi» 00yCIOBICHBI
PacCMOTpPEHHEM PA3HBIX, HO CMEXHBIX PealbHOCTEN — «KIJIACCHUECKOT0» U «KBAHTOBOTO» MHpa C €ro
HEJIOKAJFHBIMH TTapaJioKcaMy 1 heHOMeHaMHu.

5.1. lpobriema usmepeHuUs: 8 KBAHMOBOU MexaHUKe U Co3HaHue Habrnodamers.

OOHOBPEMEHHO C CO3/IJaHMEM KBAaHTOBOM MEXAaHHMKHU U €€ MaTeMaTHYECKOro anmnapara BO3HUK-
Ja 1 poOieMa ONrCaHus MeXaHu3Ma U3MEPEHHs, KOTOpOe He ONMUCHIBAETCS PUIMHHBIM YPaBHEHHUEM
penunrepa, a mpeacraBiser coOOW T. H. CIIOHTAHHBIA «IIPOILECC PEAYKIUW» BOJHOBOW (HYHKIHH
KBaHTOBOTO O0OBEKTa IPH €T0 B3aUMOJICHCTBUU C TPUOOPOM, KOTIa U3 MHOYKECTBA BO3MOYKHBIX 3HAUe-
HUH HETIpeICcKa3yeMo peau3yeTcs OJIHO, a MpodYue odpamaioTcs B HylIb. B pesynbpTare Takux u3zMe-
pEHUI 3HAYEHHE U3MEPSEMON BEIMYUHBI 1A€TCSl C HEKOTOPOM BEPOSTHOCTHIO, PABHOM KBajJpaTy BOJI-

3 http://www.neuroquantology.com/index.php/journal/about/editorial Team
* http://physics.socionic.info
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HOBOW (DYHKIIMM. MHOTOYHCIICHHBIE MMOMBITKA H30aBUTHCS OT BEPOSTHOCTHOTO OIHCAaHUS U TPEIo-
KUTH JIETEPMUHUPOBAHHBI MEXaHU3M U3MEPEHHUs B CBOEM OOJBIIMHCTBE ycriexa He uMmenn. OmIHuM
U3 UCKIIIOUCHUHN SIBIISETCSA TEOpUs «BOJHBI-uiIoTa» [l. boma, koTopas CBSI3bIBAacT IBHIKCHHUE KBaHTO-
BOM YaCTHIIBI C HEKOTOPOU BoMHOM. Takas TeOpus MOKa3bIBAET BO3MOXKHBI MEXaHU3M U UCIOJb3YET-
sl pAIoM (PU3UKOB, OAHAKO MTPOBEPHUTH €€ B MPHUHITUIIE HEBO3MOXKHO, T.K. OHa OMMCHIBAET HEHAOIIO 1a-
eMBbIe TpoIiecCchl. BTOPBIM HUCKITIOUEHUEM SIBIISETCS TEOPHsI MHOKECTBEHHBIX BceneHHBIX DBeperTa, B
KOTOpOH MapayjieNIbHO CYIIECTBYIOT BCE BO3MOXKHBIE PEAIBHOCTH, & MPOLIECC KBAHTOBOTO M3MEPEHUS
MpeCTaBIsIeT cO00¥ BRIOOP OMHOM M3 TPACKTOPHIA MM 3HAYCHUH, a IPOYHEe TMPOIOIDKAIOT CYIIECTBO-
BaTh B HeHaOIIOZaeMoM BHJE. JTa TEOpHs, BIPOUYEM MaTEMaTHUECKH SKBHBAJIEHTHAsl CTaHIAPTHOM
KBaHTOBOW MEXaHHKE, XOTS U UCIOIB3YeTCS PAIOM KOCMOJIOTOB KaK OOBSCHUTEIbHAS CXeMa, TAKKE B
npuHIMIEe HenmpoBepseMa. KpoMe Toro, B KBAHTOBOM MEXaHUKE BO3ZHUKAET HEIOKAJbHOCTH B3aHMO-
JeficTBUS paHee B3WMOJIEHCTBOBABIIMX YACTHII, PA3HECEHHBIX IO3JHEE B MPOCTPAHCTBE Ha JIOOOE
paccTosTHUE, HO OIKCHIBAEMBIX €IMHOU IEIOCTHOM BOJHOBOW (DyHKIHEH. DTO MTOKAa3BIBAIOT MHOTO-
YHUCIIEHHBIE HKCIEPUMEHTHI 10 JAMCTAHIIMOHHOW TEJIETOPTAlMH COCTOSIHUN KBAaHTOBBIX OOBEKTOB U
co3/1aBaeMble Ha 3TOi 0a3e KBaHTOBBIE JINHUH CBSI3U.

BwmecTe ¢ Tem, neTanpHBINA aHATU3 Mporiecca HAOMIOCHUS B CTAaHIAPTHON KBAHTOBOM MEXaHU-
K€ MPUBEIT PSIJT BEIIAIOMIUXCS (DU3MKOB K BBIBOAY O HEBO3MOXKHOCTH UCKITIOUCHUS CO3HAHMSI HA0JI0 1a-
Tenst u3 mporecca uMeperns. OO0 3TOM, B YaCTHOCTH, TOBOPHT IIOJIOKEHHUE KBAaHTOBOW MEXaHWUKH O
HEPa3IeTMMOCTH 00BEKTa W MPUOOpPa W OTHOCHUTEIFHOCTH TPAHHI] MEXKIY HUMILYTO BBIPAXKEHO B U3-
BecTHOU Teopeme ¢oH HeliMaHna 0 MPOU3BOIBLHOM MEPEHOCE TPAHUIIBI MEXKIY OOBEKTOM U CO3HAHHEM
Habmoarens, (PMKCUPYIOIIETO MOKa3aHUs n3Mepstomiero npudopa. Beap gaxke B cirydyae u3MepeHus,
MIPEBPAIIAOIIETO MUKPOCKOITMYECKOE KBAHTOBOE COOBITHE B MaKPOCKOIIMYECKOE, er0 HaJo 3aUKCH-
poBaTh CO3HaHHWEM HaOIIOJaTens, a caM NpPUOOpP MPOJODKUTH A0 CETYATKH IJa3a U HEHpPOHHBIX
CTPYKTyp 00paboTKu nocrymnarmieii nHpopmarmu. OHAKO MPOIECC KBAHTOBOTO U3MEPEHUS 3aBep-
IIIAETCS TOJIBKO TIOCIE er0 OCO3HAHUS BHYTpeHHUM «SI». OT 3T0TO0, Ka3amoch Obl, MOKHO OTMaxHYTh-
csi, cunTas Takoe (pu3nueckoe onucaHue GopManbHON GUKIKEH, OJJHAKO POJIb CO3HAHUSI MPOSIBISIETCS
U B TOM, YTO UMCHHO HaOIIO/aTeNb MPUHUMAET PEIICHUE, YTO OH HAOJI0JacT, U KaKuM 00pa3oMm.
DTO# TOYKH 3peHUs MPUACPKUBAIICS PAJ BEAYIIUX CIIEIUAIHCTOB B 00JIACTH KBAHTOBON MEXaHUKH —
tdon Heitman [83, 84], D. Wlpemmnrep [155],D. Jlommorn u D. bayasp[144], O. Burmep [172],
P.Ilenpoy3 [69, 148], koTopble paccMaTpUBajK BOIIPOC O PEAYKIMH CO3HAHUEM HaOIIOAaTeNs BOJHO-
BOT'O MaKeTa.

B mocnexpaue roapl 3THM BOMPOCAM TOCBSIICH U psa crated n.¢.M.H. M.b. Menckoro (DPU-
AH), u3BeCTHOTO CITEIUAINCTa M0 KBAHTOBON TCOPUU OIS, U IPYTHUX aBTOPOB B JKypHAJIe «Y CIIEXU
¢usnueckux Hayk». [ maBHBINA penakTop kypHana, akan. B.JI. ['un30ypr, naypear HoGeneBckoit mpe-
MUH, npezcenatens komuccun PAH mo jwkeHayke, moanepkan AUCKYCCHIO U 00CYKIIEHHE TIO 3TOM
npobiemaTuke, Hauatyio M.b. Menckum.[62, 58, 57, 59, 60]

M.b. MeHckuii, moApOOHO MCCIIEOBABIINH MPOILIECC U3MEPEHUS, ITOKa3al, YTO 3TOT MPOIECC
MO>XHO OINHUCATh KaK NEHCTBUE MHUMOIO raMUIbTOHHMaHa — MHUMOIO ONEpaTopa 3HEPruu B ypaBHE-
aun UlpenuHrepa, KOTOpoe OOBIYHO COAEPIKUT TONBKO JEHCTBUTENBHBIN T'aMHUIBTOHHAH, COOTBET-
CTBYIOIIMH peasibHO HaOmromaeMoii 3Hepruu. [losToMy oOIast SHEPrus CHCTEMbI OKa3bIBACTCS KOM-
ruiekcHol. COOCTBEHHO, ATO CIIeIyeT U3 CaMOi 3aluCH BOTHOBOW (pyHKImU. [Ipu 3TOM MHUMYIO 4acTh
M.B. MeHCKHi OTOXIECTBUI C H3MEPSIONTNM JIeHCTBHEM cO3HaHMS [61].

Uro0Obl OOBSCHUTB, KaK MPOMCXOAUT BHIOOD CO3HAHHEM OJHOTO COCTOSHHS H3 MHOXECTBA
anprepHatus, M.b. MeHckuii 00paTuiics K MHOTOMUPOBOW KOHIICTIIIUU DBEPETTA, MPEATOJIOKUB, YTO
CO3HaHHe, OyydYd BKIIIOUYEHO BO BCE allbTEpPHATHUBHBIC PEANIbHOCTHU, MMPHUHUMAET PEIIeHHEe, Kakas U3
HUX JOJDKHA peann3oBarbes. OTCI0Aa OH MPEeIIOKMI OObICHEHHE PsZla CTPAHHBIX (DEHOMEHOB TICHXH-
KM, U PEIUTHO3HBIX KOHIEHIU, T. K. CAeNal BBIBOJ, YTO B TAKOM OIKMCAHUU CO3HAHUE COXPaHICTCS
MOCJIE CMEPTHU YEJIOBEKA, TOCKOJIBKY OHO HAaXOJIUTCS BO MHOTHX PEaJbHOCTSIX Cpasy, KaK HEKOE €IHUH-
CTBO MHOXXECTBEHHOCTH. lIpM 3TOM Haxomsch OCOOBIX COCTOSIHHSIX THIIA TPAaHCA, CO3HAHWE MOXKET
YBUAETh UHYIO PEabHOCTh U BBHIOpATh €€ IS peali3allii B CYIIECTBYIOIIEeH peanbHOCTH. Takum 00-
Pa30M YEIOBEUECKOE CO3HAHUE MOKET MOJy4YaTh CKPBITYIO MHPOpMaIHio U (GopMUpOBaTh Oosiee Ona-
TOTIPUATHOE OyyIIee.

OpHako, OIleHUBas 3TO OOBSICHEHNE, MOXKHO MPHUITH K BBIBOAY, YTO B €ro MOAX0je, 00pa3sHO
TOBOPsI, «3arafika OOBACHSACTCS TAalHOW», TMOCKOJIBKY HETOHSATHOS OOBSICHSACTCS 4Yepe3 HEU3BECTHOE.
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[Ipu aTom cam moxxon M.B. MeHckoro ¢pu3ndecku U1 MaTeMaTUIECKH BIIOJTHE KOPPEKTeH, HO popmy-
JUPOBKA KBAaHTOBOM MEXaHMKM JBEpeTTa, KaK M3BECTHO, MATEMATHYECKH TOJTHOCTHIO AKBHBAJICHTHA
CTaHJIAPTHOW KBAHTOBOW MeXaHWKe (pas3iauuue TOJBKO B UHTeprnperanuu). Ha pesyibrars
M.b. MeHckoro BMecTe ¢ paboTamMu APYTUX aBTOPOB Ha 3Ty TEMY CCBHIJIANICS M3BECTHBIN CIICIIUAINCT
1o kBaHTOBOM ¢u3uke 1. h.M. H. A.A. ['pub B cBoem 0030pe [33]. A U3 3TOTO CIeAyeT, YTO B paMKax
CTaHAAPTHOM MHTEPIPETALIMM KBAHTOBOM MEXAaHMKHU NOJydeHHbI M. b. MeHCckuM U ApyruMu aBToO-
pamMu pe3ysibTaT CBOJUTCS K TOMY, YTO CO3HAHUE SBJISICTCS HEKUM KBAaHTOBBIM (DEHOMEHOM, a TICUXUKa
B IEJIOM SBJISIETCS CHeNU(PUIECKUM KBAHTOBBEIM OOBEKTOM, OTHCHIBAEMBIM BOIHOBOH (pyHKIIHEH, CO-
JeprKaliei 1o onpeIeIeHuI0 MHOKECTBO BOZMOYKHBIX COCTOSHHM.

Takum 00pa3oM pe3yNbTaThl CTPOrOro (PU3MYECKOTO aHAM3a COBMAAAIOT C MONTYYCHHBIMH
BhIIIe B 1.2 ¢eHOMeHoNorndeckuM myteM. OTCio/la BOSHHKAeT HEM30EKHBI BOMPOC O KBAHTOBOM
cybcTpaTe, B KOTOPOM pEaU3YIOTCS IICHXHYECKHE TIpoIecChl W ¢deHoMeH co3Haamsd. Cam
M.B. MeHckuii 3TOT BOMPOC HE 3aTparuBal, ABHO u30eras ero, HO B CBoel nocienHeil kaure [63] ObL1
BBIHYXKJICH CJIeJIaTh 3aMedYaHue, YTO Y CO3HAHUE JOJDKHO OBITh CBS3aHO C YEM-TO, KAKOH-TO «IyIIIOW»
(MHAYe HEeACHO, YTO 00eCTIeunBaeT MEeJIOCTHOCTh CO3HAHUS BO BceX MUpax — A.B.), HO IpH 3TOM HUKaK
HE ONpCACIIAd NOHATHUE «TYIIN.

5.2. O 803MOXHOM K8AHMOBOM cybcmpame CO3HaHUs

Henuine HamoMHUTB, YTO B M3BECTHOW Ham BcenenHoii Habmronaemas MaTepus — aTOMBIL,
MOJIEKYJIBI U WX TIOJISI COCTABIISIOT Beero 4,5 % oT Bcel macchl M dHeprun BeemenHoi. OctanbHOE —
95,5% — 31O HemoHATHAA «TeMHas MaTepus» (27%), 3anoMHSIOMAs TaJaKTHKH, U 3araoyHas «TeM-
Has sHeprus» (68,5%), BbI3pIBaONIas yCKOpeHHOe paciupenue Beenennoil. M xoraa nenarores 3asB-
JICHHS, YTO «HaM M3BECTHBI BCe 0a30Bble 3aKOHBI MPUPOABI», TO NAXKE C METONOJOIMYECKOH TOCKU
3pEHHUS, HE TOBOPSI YK€ MPO 3APaBbIi CMBICH, TAKHE 3asBICHUS BBITJIIAT, MSTKO TOBOPS, HAUBHBIMHU.

B cBoeit pabote «KBaHTOBBIN MHAETEPMUHU3M U cBoOona Bomm» A.A. I'pub ormeuaer[34]:
«Ho xpome ciydaiiHOCTH, HaOMIOAaeMONH HAaMH B MUKPOMHUpPE U OOYCIJIOBJICHHOW B KOHEYHOM CUETE
CO3HAHHMEM, €CTh €llle ApYras CIy4alHOCTb, MPOSBIIIOIIASICS B MAaKPOMHPE U B IEPBYIO Ouepenb B
HaIlleM Tele, KOTOPYIO MbI Ha3biBaeM CBOOOOI BOJHM M CBSI3aHHAsl C YyBCTBOM OTBETCTBEHHOCTH 3a
HAIllK TIOCTYIKH. JTa cBOOOa BOJIM €CTh CBOWCTBO HAILIETr0 SMIHPHUUECKOTO 51, @ He aOCOMOTHOTO ...
HNmenHO 51 Kak AHApEN ¢ 3TUM TEJIOM OTBETCTBEHEH 3a TOT WX MHOM nmocTynok. C Apyroil CTOpOHHL, 5
HE YYBCTBYIO HHUKaKOW OTBETCTBEHHOCTH 3a paclaj f]pa ypaHa WM IMOMaJaHue 3JIEKTPOHA B Ty WIH
HHYIO TOUKYy 2KpaHa. Cnenyst poH HeiliMaHy, MBI JOJDKHBI OBUIM OBI CKa3aTh, YTO 3TO «pa3AelicHUuE
OTBETCTBEHHOCTH» OOYCIJIOBJICHO HECOBNAACHUEM SMIMPHUYECKOrO 51 M abcomoTHOro cyonekra. He
€CTb JIM, OJJHAKO, Hallla cBO00/1a BOJIM CJIEJACTBHE KBAHTOBOIO MHAETEPMHUHN3MA, IOCKOJIBbKY HAIle 3M-
nupuyeckoe s npuyactHo S abcomrorHomy? Ecnm 3TO Tak, TO MO3T WM KakKue-IMOO ApYrue 4acTu
HaIllero Teja 00JagaroT NOIMOJHHUTEIBHBIMH KBAaHTOBBIMH XapaKTEPUCTHKAMH, OCO3HABAEMBIMH CO-
3HAaHHEM, T.€. B OTIMYHE OT OCTAJbHBIX MAKpOTE] HEKMBOI'O MHUPA, MbI, 3 BO3MOXKHO U BCE JKHUBOE,
U3MepsieM He TOJIBKO MaKpocKonmnueckue HaliromaeMble. UTo 3To 3a HaOmromaeMble, TOKa HEU3BECT-
HO. HexoTophbie aBTOpPHI CYUTAIOT, YTO 3TO U3MEPEHUS, CBA3aHHBIE C TYHHEIBHBIM 3((HEKTOM IPH BO3-
Oy>X/IeHWU HEHPOHOB MO3Tra, MEHSIOIINE BEPOSITHOCTH 3TUX TepexooB [163], npyrue [148] npugarot
0co00€e 3HaUYeHHE CBOMCTBAM TaK HAa3bIBAEMBIX MUKPOTYOYII U T.J.».

[TosTOMY rHumoTe3a 0 CyIEeCTBOBAHUU KBAaHTOBBIX CTPYKTYP U3 HEM3BECTHON MOKa (hOpMBI Ma-
TEpUH, AOTIONHUTEIBHBIX K OMOJIOTHYECKUM CTPYKTYpaM, HO CBSI3aHHBIX C HUMH OINPEACICHHBIM (H-
3U4eCKUM 00pa3oM, MPECTABIIETCS BIOJIHE MIPABOMEPHON. DTU CTPYKTYpPhl OTBEUYAIOT 3a IICUXHYE-
ckue (heHOMEHBI U CO3HAHKE U COTPSIKEHBI C OMOJIOTHYECKUMH TPOIIECCAMU.

Pa3zymeercs, nosBineHNe KOHIENINN KBAHTOBOI'O CO3HAHUS CBSI3aHO C PSIIOM TEOPETHUECKHUX,
KOHIIENITYQJIBHBIX U 3KCIIEPUMEHTAIbHBIX NMpoOiaeM. B ToM uucie u ¢ Hanu4MeM KUBBIX U paboTaro-
IIMUX JIIOJIeH, Y KOTOPHIX B TOJIOBHOM MO3Ty OTCyTCTBYeT 10 90% Heliponos [132, 134]. Takue mroau
OJIHUM CBOMM CYIIECTBOBaHHEM IOJPBIBAIOT Pl Heliponorudeckux koHuenuuil. B 2003 roay aBTop
oOrmrancs Mo 3TOH TeMmaTuke ¢ AupeKkTopoM MHctuTyTa Mosra, akamemukoMm Haramweit [leTpoBHoi
bexrteperoii, Oyayun y Hee B mHCTHTYTE. Jloaro obcyxmanu npupoxy ncuxuku. Cama H. I1. bextepe-
Ba, KaK M3BECTHO, MCCIeI0BaIa MO3T dyenoBeka 45 ser. S pacckaszan o cBoel TeopHuu KBaHTOBOM Mpu-
pobl co3HaHMs (KBAHTOBBIX CBEPXTEKYUUX CTPYKTYP), KOTOPYIO Kak pa3 U pazpabarbiBain. OHa BeIpa-
3WJ1a MHTEPEC K 3TOMY BOIIPOCY U BBIpa3uiia MHEHHE, YTO TakKas TeOpHUs MOXKET MHOTO€ IPOSCHUThH B
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Tex 3¢ dekrax, KOTopble HAOIIOIA0TCAd UMK KaK HCCIeIoBaTeNsIMyu Mo3ra. Ee OT3bIB MOCITy KU CTH-
MYIIOM K LMKy paboT aBTOpa Ha 5Ty Temy (2004-2010), a Taxke K DOKIamy’ Ha BcepoccHitckoit
HayyHOU KOoH(epeHImu «lIpodirema co3HaHHS B MEKIUCIUILTUHAPHOW TEPCIEKTUBE» B WHCTUTYTE
tunocoduu PAH B 2012 romy [131].

OTmeTnM, 9TO CYIIECTBYIOT SIPKHE NPHUMEpPHI, HeOOBsICHEHHbIE HEHPO(PU30IOTHIECKONH KOH-
nenmueid. Hanpumep, mo npomectsun 10 neT nmocie ero oOHapy»KeHus, elie HUKTO U3 (U3NO0JIOTOB He
00BsICHIIT ()EHOMEH KHBOTO U CIIYXKAIET0 B TOCY/ITAPCTBEHHOM YUPESKICHUH «KIepKa u3 Mapcens», y
koToporo HeT 90% Mo3ra, B TOM YHCIe Ka3ajloch ObI HEOOXOMUMBIX OTAeNoB. KpoMe Toro, HenaBHO
COOOIIANIOCh MPO 3KCIEPUMEHTAIbHOE OOHapy)KeHHEe camoco3HaHust y MypaBbeB (!) [130]. [dns
CIIPaBKH: y MypaBbeB Bcero 250 ThicsSd HelipoHOB npoTrB 100 MUIIHAPA0OB Y YeIOBEKA, UK OJIM3KOTO
0 TIOPSAJKY KOJMYECTBA Y KUTOOOpa3HBIX. A Bellb ykKe ceifuac padoTaloT MCKYCCTBEHHBIE HEHPOHO-
M0/T00OHBIE CHCTEMBI C MIJTHOHAMH DIIEMEHTOB, HO CAMOCO3HAaHNE y HUX OTCyTCTBYeT. OKa3bIBaeTcs ,
YTO HAJHYHE CAMOCO3HAHUS MaJlo 3aBHCHT OT KOJMUYECTBAa HEMPOHOB, TO €CTh 00beMa OUOIOTMYECKIX
CTPYKTYP.

W 310 omsATH BO3BpaIIaeT HaC K BOMPOCY O KBAHTOBOH MPHUPOJE CO3HAHHS M €r0 KBAHTOBOM
cyOcTpare.

OtmeTuM, 4TO TpoOJieMa CO3HAHUS SIBIISICTCS OJHOW M3 CaMbIX TPYIHBIX B €CTECTBO3HAHUWH,
ncuxoyioruu u ¢mirocodpun. Hamm npeacraBneHnss 0 CO3HAHWN HaXOJSATCS B HEPa3pPBIBHOW CBSI3U C
obmuMu GUI0COMCKIMHI U MHPOBO33PCHUCCKUMHE TIpeACTaBICHISIMA. OHA U3MEHSIIOTCS B HCTOPHYC-
CKOM TIPOIIECCE, U ITH U3MCHEHUS CBSI3aHbI, B TOM YHUCIIC, C U3MCHECHUSMU B MMapaJiurMax HayK O MHUPE.

Jo Tex mop, moka (hu3WKa OcTaBajach MEXaHHWCTHYECKOH, aKT MBIIUICHUS WM CO3HAHHS
MPECTABIISIICS MOTOOHBIM BO3AEWCTBUIO OJJHOTO MEXaHMYECKOTO Tela Ha Apyroe. XOTs 3Ta KapTHHA
BUJIENIaCh HEIMOJHOW, HEJJOCTABANIO A3bIKa JJIS ONMHCAHMA TpOoIlecca MBIIIJICHUS] HHBIM, HE MEXaHHUCTH-
yeckuM crocobom. [louck ¢usnonoruueckoro, HeHPOHHOTO cyOcTpaTa AJs CO3HAHUS — MPOAOIIKE-
HUE JTOW XKe JIMHHUH: MMONCK MaTepHaJbHBIX CTPYKTYp, KOTOPbIEe MOTIHN OBl PeaTn30BaTh MBICIUTEINb-
HBIE aKTBl W B pe3ylibTare (YHKIUOHUPOBAHUS KOTOPBHIX BO3HHMKAET CO3HAHHE. TpaguirOHHAS
Helipodusnoaoruyeckas nmapagurma CUuTaeT CO3HaHHE MPOAYKTOM B3auMoJieiicTBUS HelipoHoB. Eciu
3TO TakK, TO CO3HAHUE JOKHO BO3HHKATH B JIFO0OW HEHPOHOIIOIOOHOM cHCTEME M €r0 MOKHO MOJIEITH-
pOBaTh.

[Iupokoe pacrnpocTpaHeHHe HHPOPMAIIMOHHON MapaurMbl 1aJ10 BO3MOXKHOCTb B3TJISTHYTh Ha
MO3T JIUIIb KaK Ha OHY U3 BO3MOXHBIX «MBICIUTEIHHBIX MAIIUH», OTOPBATHCS OT (PH3HOIOTHUECKOM
OCHOBBHI W TIONPOOOBATH peajn30BaTh, MM CMOAEITHUPOBATH, MIPOIECCH MBIIUIEHUS HAa COBEPIICHHO
WHOHM «dneMeHTHOU 6aze». [IpophlB B 3TOM 00MacTh OTKPBHUT KOMIBIOTEPHYIO 3TOXY, MPEIOCTaBUI
HAM HOBBIC HHCTPYMEHTHI JUIst pab0ThI ¢ MH(OpMAITUEH U JJI1 MOJISITMPOBAHUS IIPOIIECCOB MBIIILICHUS.
B kubepHeTuke naBHO pa3paboTaHbl (BYHKIIMOHAIBHBIE MOJIEIN CO3HAHMS, M B HACTOSIIEE BPeMsl Be-
IyTCS UHTEHCUBHBIE pabOTHI 10 MOJIEIMPOBAHUIO PA3TUYHBIX ACTIEKTOB CO3HAHMS.

OnHaKO M 3TO aKTHBHO Pa3BMBAIOIIEECs] HANIPABICHUE CTOJIKHYJIOCH C TPYIHOCTSIMU, CBS3aH-
HBIMHA C OOBEKTHBHOW HEBO3MOXKHOCTHIO PEaM30BaTh CHEIH(HUECKHe 0COOEHHOCTH CO3HAHUS II0-
CPEICTBOM CYIIECTBYIOIIECH AIIEMEHTHOMN 0a3bl M MPUHIIUIIOB CO3/IaHUS MTPOTPaMMHOTO 00ecTieueHusl.
Ceiiyac pa3pabaThIBarOTCsl KBAHTOBBIE KOMITBIOTEPHI, padoTalole Ha MPUHIUIIAX, BECbMa OTINYHBIX
OT MPHUHIUTIOB PabOTHI IBOWYHBIX KPUCTATUIMIECKUX TOTYTIPOBOIHUKOBEIX TIPOIIECCOPOB.

6. lonorpadm4yeckne mogenm NCUXMKN U CO3HaAHUSA

CymiecTByeT nenbli paj Apyrux NpeacTaBieHuil U (pakToB, cTaBAIMX IOA COMHEHUE HEHpO-
(hU3UOTOTHYECKYIO MapagurMy, 1Mo CyTH SBISIOILYIOCS MEXaHHCTHYECKOH. B ucropun ¢pusnkn mexa-
HUCTUYECKAs MapaJurMa CMEHUIACh I0JIEBOM, B KOTOPOM MOJs, BHAYAJIE KIIACCUYECKUE — BJIEKTPO-
MarHuTHOE M T'PaBUTAIIIOHHOE, 4 3aTEM M KBaHTOBBIE, CTAJIM UIPATh LIEHTPAIBHYIO POJIb B ONHCAHUU
(usnyeckuii sBICHUH CTPYKTYpHI BeeneHHou.

B kauecTBe nepBbIX HEMEXaHUCTUYECKUX MOJIENEH MOYKHO MPUBECTU MPUMEPHI rojorpaduye-

> HeoGX0IMMO OTMETHTb, YTO JUIi OTGOpA JOKIAT4MKOB NPHHUMAINCH MOJHOCTHIO HANMCAHHBIE TEKCTHI, UX
OLICHMBAN KBaIM(UINPOBAHHBIN NPOrpaMMHBIH KoMmuTeT. [1o3TOMy IaHHBIM JOKJa[ MpOMIEN MOJHYIO
HaY4HYIO alpo0aluio, a TaKKe TUCKYCCUH U 00CYyKIECHHS

Ne3-4,2016 17



Physics of consciousness and life, cosmology and astrophysics

CKUX Mojened co3Hanus, HaunHas ¢ Moaenu K. [IpuOpama [71]. Yxke 3TH Monmenu TEMOHCTPHPYIOT
POJIb BOJHOBBIX IIPOLIECCOB B (OopMUpOBaHMU ()EHOMEHA CO3HAHUS M MbIIUIEHHS. MOXHO paccMoT-
peTb 00001IeHHYI0 TONOrpaduIecKy0 MOAEIb ICUXUKU U HH(opMannoHHOro MeTaboimu3ma [23]. bo-
jee TOoro, B paMKax MH()OpMAIMOHHBIX MOJeNell NCUXHUKH, MOMUMO Hcuxudeckux (yHkuuii FOHra,
HamHu Oblja BBEeIEHA M (DYHKIMS CO3HAHMS KaK MHTEIPUPYIOLIMH LEHTP, YIIPABIIOMNN aKTHBHOCTBIO
MICUXUYECKUX QYHKIUH.

Hanuune B M0O3ry pasnuuHbIX (YHKUHMOHAIBHBIX YacTeH MO3BOJISET CYLIECTBOBATH pa3iiny-
HBIM BHJIaM HHTEJUIEKTa, KaK JICBOMONYIIAPHBIM — pPAYUOHANbHLIM (JIOTUMECKOMY U 3THYECKOMY),
TaK ¥ MPaBOIOIYIIAPHBIM — UPPAYUOHALbHBIM (MHTYUTUBHOMY M CEHCOPHOMY ).

B 1989r. aBTOpoM Obula mpemyiokeHa Trosorpaduveckas MOAENH pabOThl MCUXUYECKUX
¢ynkmuit FOHra —AyrycTnHaBU4YIOTE Kak OpraHOB MbIIUIeHUs [15]. DTa Momens OCHOBBIBaeTCS Ha
cnenyromeM. [lo maHHBIM Helpoduzuonoruu [89], mHbOpManKs 0 BHEITHEH M BHYTPEHHEH melcTBU-
TENBHOCTH MOCTYMaeT B TOJOBHOM MO3T 1O JBYM Pa3HYHBIM CHCTEMaM — TaK Ha3bIBaeéMOU CIIeLu-
¢uueckoil u Heceun(PUIECKOH, KOTOPBIE POBOAAT BO30YKICHHUE OT PELENTOPOB U OT PACIOIOKEH-
HBIX HIDKE IIEHTPOB K KOPE OOJBINX MOMyIIapuil. DTH CUCTEMBI 00eCIIeUNBAIOT Tiepenady nHhopma-
LUK, KOTOpas BKIOYAET B ce0s OILIEHKY (PU3NYECKUX MapamMeTpoB CTUMYJIA M €r0 CUTHAIBHOE 3Hade-
uHue. CuHTE3 3TOH MHPOPMALK Ha YPOBHE KOPBI CUMTAECTCS OJHUM M3 CaMbIX MEPBBIX M BaKHEUIIHX
9TAIoB BhICLIEH HEPBHOHN IESTEIBHOCTH.

Wndopmarust, koTopasi IOCTYNAET IO crequ(uIecKkoil cucremMe, AUCKpPEeTHA U IeTEPMUHHUPO-
BaHa 10 CEHCOPHBIM MoJanbHOCTAM. [Ipu 3TOM ee pacipesieneHne no Kope roJoBHOr0 MO3ra MOJIHO-
CTBIO COOTBETCTBYET MPOSKUUOHHOMY MpuHIMIy. Crienuduyeckas cucreMa BOCIPUHUMACT U Nepeaa-
€T B Kopy HH(pOpMauio 00 00BEKTUBHEIX, (PH3NIECKUX CBOMCTBAX pa3Ipa)kKUTEINsI HE3aBUCHMO OT €T0
ouonornueckoro 3HaueHus. OHa o0ecreunBaeT BO3MOKHOCTh TOYHOTO aHaJIM3a Pa3IpaKUTENel o Hx
00BEKTUBHBIM MoKa3aTessiM. [loaTomMy Takyio nH(opManuio Ha3bIBAIOT crenupuIecKoii.

B npoTuBononoxHOCTh 3TOMY, HH(pOpMAIHS,
MOCTYyTAaloIas B KOPY TOJIOBHOIO MO3Ta 110 HECIeIH-
(udeckoii cucteMe, UMeeT WHON XapakTep U Ha3bIBa-
ercsi Hecneuupuueckoil. [Ipu npoxoxaeHUN CTPYK-
Typ CTBOJIOBOM YacTH MO3la OHAa yTpauHMBaeT CBOIO
CHeun(pUIHOCTD, YTO CBSI3aHO C €€ AeJOKaIu3aluei B
KOpe TOJIOBHOTO MO3Ta M BBIXOJOM 32 HPEAEbl Mpo-
€KI[MOHHOI'O IIOJI COOTBETCTBYIOLIEIO aHAIM3aTopa.
IIpu o3TOM, Tmpoxonmd Yepe3  SMOIMOHAIBHO-

necrnermueckas |,

HHpopMAarILT crierryeckasn MOTHUBALIMOHHBIC IIEHTPHl JTUMOWYECKOH CHUCTEMBI H
uH(popMAIsL TUIOTataMyca, OHa MpUoOpeTaeT HOBBIM CMBICH, CO-
Puc. 1. CTOSIIIIUKA B OLICHKE pa3fpa’kuTEIeH Mo WX OMOJIOTH-

yeckoMy 3HaueHHWto. [loaTomy Hecneruduueckas
nH(popMaIus HecrieupUIHA TOTBKO ¢ TOUYKH 3PEHISI CEHCOPHOU MOJIATBbHOCTH pa3pa)KuTeNsl, HO OHa
CTPOro crelMpUIHA 0 OTHOLICHUIO K €ro GHONOrHYecKoMy® 3HAUEHHIO, TO eCTh 110 ero POJIH s TOi
WY UHOU JIESITEIPHOCTH OpraHu3Ma.

OTcroa u cieayeT CyIEeCTBOBaHUE ABYX BHUJOB CHTHAJIOB: OJIMH M3 HUX HECET «OOBEKTHB-
HyI0» HH(OpMAITHIo, APYTo — «CyOBEeKTUBHYIO», OKPAIICHHYI0 BHYTPEHHUMH JKEIaHUSIMHU, MOTHBA-
e, OMOJOrHUYeCKUMHU TOTPEOHOCTAMU UeoBeka [89].

B cBa3u ¢ atuMm ymectHO oTtMeTuTh, uTo K.I'. FOHTr BBIIENSN 9Kcmpagepcuto Kak CBOHCTBO
BOCIPUHUMATh OOBEKTHBHBIE JaHHBIE OKPYXKAIOMIETO MHpa C TMOAYMHEHHEM 3TOMY CyOBEKTUBHBIX
MOMEHTOB, B TIPOTHBOBEC UHIMPOBePCUY KaK CBOMCTBY ONMMMPAThCA Ha BHYTPEHHUI MHp, MBICIIH, YKeJa-
HUS U T. JI. C IOAYNHECHHEM 3TOMY OOBEKTUBHBIX JaHHBIX [92].

Takum 00pa3oM, COBEPIIEHHO €CTECTBEHHO COOTHECTH HEWPO(H3MOIOTHUECKUH MEXaHHU3M
repenadnd u 00paboTku crerupuIecKoil HHGOPMAIMK ¢ TICHXUIECKAM IMPOIIECCOM IKCMpaAsepclil, a
MeXaHH3M Tiepeladyd u o0paboTku Hecnenuduiueckoil HHPOpPMAIMH — C TCUXHUYECKHUM POLECCOM

B aHHOM KOHTEKCTE IO GHOTOTHYECKHM 3HAYCHHEM [OHHMAIOTCS HE TOIBKO (DH3HOTOTMUICCKHE, HO M ICHXHYCCKHE ac-
nekThl. Tak, eciii Y4eoBeK X04eT eCTh, TO 3TO XKEIaHHEe UMeeT OHOIOTHYeCKuil ((PU3HNOIOTHYECKHIT) aCeKT KaK MoTpeo-
HOCTb OPraHHU3Ma, a TAKXKE ICUXHUYECKHIT aCIIeKT.
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unmpogepcuu. Ilpn 3ToM 00a 3TH Tpoliecca peanu3yoTcs B 000MX MOTyIIApUsIX TOJIOBHOTO MO3ra —
JIEBOM H IIPABOM.

Paccmotpum Teneps 3¢ dekts ronorpadun.
Ecnm myd cBeta, MCIycKaeMblii KOTE€PEHTHBIM HC-

TOYHHKOM (JIa3epoM), pacIIeiTh Ha JBa JIyda IpH

MIOMOIUIM TMOJYTIPO3PavyHON OTpakarolllel MJIaCTHHBI 1

(puc. 2) u ogHMM U3 Jydedl OCBETHTH KaKOW-THOO »

MpeaIMET, a 3aTEM CBECTH IEPBBIM JIyd C JIy4OM 2, ‘"‘2\\_,

OTPaKEHHBIM TIPEIMETOM, TO ITH JIy4H OyIyT B3au-

MOJEHCTBOBATh MeXIy cO00H (MHTEPHEPUPOBATE). Ppye. 2.

B pesynprare B oOnmactu B3aMMOJEHCTBHA ITydeit

MOSIBUTCST 00hEeMHOE M300pakeHUE MPeaMeTa, OCBEmaeMoro JydoM 2. TakuM oOpa3oM B BOJIIHOBOM
rojorpauyeckoM Mpolecce MepeHOCUTCs] U BOCCTaHaBIUBAaeTCs Besa MH(popmMarus 06 o0beKTe, ¢ KO-
TOPOT0 OHA CUMTHIBaNAch. IIpu 3ToM myd 1, ocTaBIIniics HEU3MEHHBIM 110 CBOMM XapaKTEPUCTUKAM U
CO3AIONTNIT KOTePEeHTHBIN ()OH, HA3BIBACTCS OMOPHEIM, a JIy4 2, B3aMMOICHCTBYIONINI C 0OBEKTOM,
Ha3bIBACTCS MOJTYJIMPOBAHHBIM, TaK KaK OH MOAYJIMPOBaH WHpOpMaIuei 00 00beKTe, C KOTOPBIM B3a-
UMOJICHCTBOBAJI.

[Ipunnumne! ronorpaduy NPUMEHUMBI K JIIOOBIM BOJHOBBIM IIpOLleCcCaM, HalpUMeEp, aKyCTHYe-
ckuM. MBI paccmarpuBaeM mpouecchl 00paboTku MHGOPMAILMK B MO3TY KaK CICACTBHE MIPOTEKAHUS
BOJTHOBBIX KOT€PEHTHBIX MPOLIECCOB, OTPAKEHHNEM KOTOPBIX SIBJSIFOTCS M3BECTHBIE PUTMBI Mo3ra. To-
raa QyHKOUA WH()OPMAIMOHHOTO MeTaboJIM3Ma BBICTYMAIOT KaK (PUKCHUpPOBaHHBIE (B KOH(UTYpalu-
OHHOM IIPOCTPAHCTBE COCTOSIHUH MO3ra) 0OJIaCTH B3aMMOJEHCTBUSA M MHTEPHEPEeHIINN KOT€PEHTHBIX
BOJTHOBBIX TPOIIECCOB, BKJIIOYAIOMIMX B CE0S CIEHUPUUECKYI0O W HECTICHU(PHUECKYI0 KOMIIOHEHTHI,

KOTOpble MHTEP(EpUPYIOT MEXK-

c000if 1o HHHOPMAITMOHHBIM
00BeKTHBHAS HHPOPMAITUI y (bopman

KaK MOJIy/HpOBAHHBIH Jeii- HALO aCIeKTaM B NCUXHYECKUX (YHK-
CTBUTEJILHOCTBIO MHPOPMa- X (GyHKIIX  HHGOpMALH-
[MOHHBIH TTOTOK oHHOro Merabommma — OUM),
CyOBbEeKTHBHAS Hlj‘l)OPMaHHH 3BOJIIOIIMOHHO BBIJACIUBILIUXCS U
KaK KOTepeHTHbIH (hoH quddepeHtupoBaBImIuXes A

MPOTEKAHUS ITHX MPOIECCOR.
B npoTHBOIOI0KHOCTD

3TOMY MIPOIECCY U UHMPOGep-

MUPOBAHHBIX MICUXHYECKUX

¢yHKIMA crienududeckas, o0b-

OALO eKTHBHas WHQpOpPMAaLUs CBs3aHA

00BEKTHBHAS MHPOPMAIL ﬂ/ C ONOPHBIM BOJHOBBIM HH(Op-
KK KOrePEeHTHbIH hoH MAIlMOHHBIM MOTOKOM, a HeCIe-
nududeckas, CyObeKTHUBHAS WH-
¢dopmarus cBsizaHa ¢ uHMOpMa-

MOJYJIMPOBaHHBIN CyObEKTHB-
HoH nH(popManuel nHpopma-
AOHHBINA TOTOK

/> LUOHHBIM MPOLIECCOM, MOJYJH-
pPOBaHHBIM CYOBEKTUBHBIMH, B
[0JKOPKOBbIE CTPYKTYpbI TOM 4YHClIe OHMOJOTMYECKUMH,
JIMMOMYECKOM CUCTEMBI U HOTpe6HOCTﬂMI/I YCJIOBCKA.
Puc. 3. rHIoTaNaMyca Takum oOpa3om, eciu
JIISE IKCMPABEPMUPOBAHHBIX

nCcUXUYecKuX (QYHKUUH Hecnenupuueckas UHPOpMauss — TOIBKO (QOH AJ BbIACTCHUS 00BHEKTHB-
HOU MH(GOPMALIUU U3 OKPYXKAIOMICH NEHCTBUTEILHOCTH, TO JJISl UHMPOBEPMUPOBAHHBIX TICUXHMUYCCKUX
dhyukmmii o0bekTHBHAS WHPOpMAaIus — (HOH IS BBIICICHHS CyObEKTHBHOM JCHCTBUTEIIBHOCTH U €€
npeoOiafaHus B ICUXUYECKUX MPOLIECCaX BOCTIPHUSTHUSI.

OTa MOJeNb MOJHOCTBIO COTJIACYeTCsl ¢ BBIBOJAMH HEHPO(U3HOJIOTOB O TOM, UTO «CUHME3
08yX U008 UHOpMayuu 0 cmumyie (e2o0 usuyeckue napamempsvl U UHGOPMAYUOHHOE 3HAUEHUEe)
SABNLEMCS KTIOUeBbIM MOMEHMOM NEePYEHMUBHO20 aKma, HeoOXo0umbiM OJis 603HUKHOBEHUSL CYObeK-
mueHoz2o obpasa (owywenus), 0 nepexooa Gusuonozuueckoeo 8 ncuxorocuveckoe. Ilpu smom
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owyweHue ¢ camoz2o Ha4yala umeem CUHMemudecKull xapaKxmep, Xoms u COCMOUM u3 08yX KOMNO-
nenmog. CeHcopHasi uHopmayusi OMEEeMCMEeHHA 34 OMPAdICEHUe HEeKOMOPBIX «0ObEKMUGHBIXY
CBOUICME CIMUMYA, a4 UHDOPMAayuUs, CEA3AHHAS C MOMUSAyUel U YCMAHOBKOU JUYHOCMU, npuoaem
B0CHPUSMUIO ONPEOENIeHHYIO «CYOBEKMUBHYIO» YY8CMEeHHYI0 okpacKy» [89, c. 129].

Kpome Toro, Hamra Moenb BKITIOYaET B ¢e0sT KaK YaCTHBIM CITyJaid Toorpaduaeckyro MoIenb
namsita T.U. IyasruHoit’, B KOTOPOit «npednonazaemcs, umo ynopsoouenuyio (Hecneyuduyueckyio)
UMNYTbCayuIo, KOMopas 2eHepalu306an0 603HUKAEM @ PA3HLIX CIPYKIMYPAX M0o32a 6HAYANE NPU Oeli-
cmeuy NoOKpenienus, a nocie psaoda coyemanuii — U 6 Omeem Ha YCIO0GHbIL CUSHANL, MOJCHO pac-
cMampueams KaxK ananoe onopHo20 ayua 20A02PAMMbL, A MOOANbHO-CREYUPDUUECKYIO QOPMY UMNYTb-
cayuu — Kax aHanoe OmpaniCceHHo2o Jyud, C60UCMEa KOmopo2o npu 00pazoeanuu 20102pammsl Onpe-
0eJIAI0MCsl He MONbKO CE0UCMEAMU 9MO20 NYYd, HO U Camo2o npeomema. Peaxyuu, sosnuxarowue npu
83AUMOOCICMEUU CneyuUpuuUecKuUx u HecneyuduuecKux IUsHUll, 8epoamuo, GUKCUPYIOMCS 8 HEPBHBIX
INEMEHMAX AHANO2UYHO 207102PAPUUECKOU uKcayuu pe3yiomama 63auMo0eucmeus OnopHoO2o U Om-
PAACEHHO20 TyHell 8 Uy8CMBUMENbHbIX daeMeHmax pomonnacmunxuy» [89, c. 102].

Wrak, MBI paccMoTpenu rosorpagpuaecKyo MOJENb B MPHUBSI3KE K (PU3NOIOTHIECKIM CTPYK-
TypaM rojoBHOT0 Mo3ra. OiHaKo B MOCJeqHee BpeMs HaKaIuIMBaeTcsl Bce OOJIbIe CBUAETENbCTB, J1a-
IOIUX OCHOBaHUE TOJaraTh, YT0 JCHOMEH IICUXUKHU, CO3HAHUS U MBIIUICHUS ONPEACISACTCS HE CTOIb-
KO MOJIEKYJISIPHBIM MO3TOM, CKOJIBKO IPYTUMHU, MTOKA €lle TUI0X0 U3YUYEHHBIMH CTpyKTypamu. K sTomy
MHEHHIO B pa3HOE BPEMs MIPUXOIIIT Ps BEITAOIuXCs Gu3nosioroB. Tak, KpyIMHEHUITHI COBPEMEHHBIH
Helpoduznonor, naypeat HobeneBckoil npemun mo meauuuHe k. DKKI3 monarai, 4To Ha OCHOBE
aHanu3a JAEesITENbHOCTH MO3ra HEBO3MOXKHO BBISICHUTD MPOUCXO0XKICHUE ICUXUYECKUX SIBICHUH, U 3TOT
(hakT JIETKO MOXKET OBITH MCTOJIKOBAaH B TOM CMBICIIE, YTO TICHIXHKa BOOOITEC HE SABISCTCS (PYHKITHUCH
Mmo3ra. [To MHeHuI0 DKKiI3a, HA (PU3UOJIOTHS, HU TEOPHS IBOJIOLUU HE MOTYT TPOJHTH CBET HA IPO-
UCXOKACHUE U NMPUPOAY CO3HAHUS, KOTOPOE aOCOMIOTHO YYKIO BCEM MaTepHaJbHBIM IIpoleccaM BO
Bcenennoit. JlyxoBHBIN MUpP YelTOBEKAa M MUP PU3NICCKUAX PEATLHOCTEH, BKITIOYas ASITEIBHOCTh MO3-
ra, — 3TO COBEPILIEHHO CaMOCTOSITEeIbHbIE HE3aBUCUMBIE MUPBI, KOTOPBIE JIUIIH B3aUMOJICHCTBYIOT U B
KaKoi-To Mepe BIUSIOT IPYTr Ha Jpyra. Ero MHeHHe MOoAnep KUBAIOT TaKUe KPYMHbBIE CIEHUATUCTHI,
kak Kapn Jlemmn (aupexrop maboparopuu Omonoruu nmpumatoB B Opunmk-Ilapke (mr. ®mopuna),
M3YyYaBIINH MEXaHU3MBI pabOTHI MO3ra) U JOKTOp I'apBapackoro yHuBepcutera JaBapa TonMen.

Co cBOMM KOJJIEroi, OCHOBOIOJIOXHUKOM COBPEMEHHOH Helpoxupypruu YainaepoM llen-
¢unnmom, BemonHMBIIMM cBbime 10 000 omeparuii Ha Mo3re, DKKI3 Hamucan KHUTY «TaliHa genoBe-
Ka». ABTOpBI YKa3bIBalOT, YTO «HET HUKAKUX COMHEHHI B TOM, YTO UYEJIOBEKOM YIIPABJISIET HEYTO,
Haxo/dIeecs 3a MpeieilaMu ero Tenaay. «5 MOTy SKCIepUMEHTAIbHO MOATBEPIAUTH, — MHUIIET DKKII3,
— 4ro paboTa CO3HAHHUA HE MOXET OBITh O0BsACHEHA (YHKUMOHUpOBaHMEM Mo3ra. CO3HaHHE CyIIe-
CTBYET HE3aBUCUMO OT HErO U3BHEM.

K anamornyHbIM BBIBOJIAM ITOCJIE MHOTOJIETHUX HCCIEIOBAHMNA Mpunuia U akageMuk PAMH,
nupekrop Hayuno uccnenoBarensckoro nacruryta Mo3ra H.II. bextepeBa: «Mo3r MOXeT reHepupo-
BaTh JIMILb CaMble MPOCTHIE MBICIU THUIIA, KAK MNEPEBEPHYTh CTPAHUIIBI YATAEMON KHUTU WM HOMeE-
aTh caxap B CTaKaHe. A TBOPYECKUI IIPOLECC — ATO MPOSIBICHUE COBEPIICHHO HOBOTO Ka4eCTBAY.

lNonmorpadudeckrne MOIETN XOPOIIIO OMKUCHIBAIOT HA0II0gaeMble (PEHOMEHBI, OJTHAKO BHI3BIBAET
COMHEHHE CITOCOOHOCTh HEHPOHHOTO CyOCTpaTa pealbHO 00eCTeunTh MPOTEKaHUe TrojorpapuuecKux
mporieccoB. Beap Takue mporeccs CBA3aHbI ¢ 00eclieyeHneM KBaHTOBOW KOTE€PEHTHOCTH, U OHHU Tpe-
OYIOT COOTBETCTBYIOIIETO KBAHTOBOTO cyOcTpara. HelipoHHBIE CTPYKTYPHI SIBIAIOTCS MaKpOCKOIIHYe-
CKMMHU HEKBAHTOBBIMU CTPYKTypaMHU U OOJIQJAIOT 3HAYUTENBHOU 3HTporueld. OHu, 0e3yCcIoBHO, CO-
MIPSDKEHBI ¢ BOJTHOBBIMH KBaHTOBBIMH TOJIOTPapUIECKUMH MPOIECCAMH, HO PAJl I MOTYT 00€CIIeunTh
UX npoTtekaHue. 1IX ckopee MOXHO paccMaTpHUBaTh KakK KJIACCUYECKUE MEPEXOIHbIE YCTPOUCTBA BBO-
Jla—BBIBOJIa MH(OPMAIIMU TIO OTHOIICHUIO K KBAHTOBBIM IPOIIECCaM U KBAHTOBOMY CyOCTpary.

[losTomMy ommcaHHYIO HamMH TOIOTPaQHUUECKYI0 MOJIENh MOXXHO Ha3BaTh (DEHOMEHOJIOTHYE-
CKOHM, OTpaxkaromieil (U3MOJOTHICCKYIO IMPOCKITNI0 paboThl Oosee (yHIAMEHTATbHBIX KBAaHTOBBIX
CTPYKTYp, ONpENeSIIONHNX cnenu(uKy NCHXHMUYECKHX MporeccoB. K paccMOTpPEHHIO 3THX BONPOCOB
MBI ceffyac U MepexoanM.

7 Kak M3BECTHO, IIePBYIO rOIOrpahuuecKyro Teoprio mamst npeanoxin K. [pupam [71].
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7. HenokanbHOCTb CO3HaHUA U ero chmsmnyeckue agppekTbl

B teicsgax ombiToB C.I'poda m ero koiier OBUTM TOKa3aHBI OOTAaTCTBO W IIMPOYAUTITHI
CIIEKTP MCUXHUYECKUX cocTosHui [23, 41]. Okazanock, 9T0 TICUXHUKA MPEJCTABISET COO0H HepapXuro
YpOBHEH CO3HaHMsI M OeccO3HATEIbHOTO, B
KOTOPOW HaxXOSIT CBOE€ MECTO HE TOJBKO Te
TICUXWYECKHE COCTOSHHUSA, KOTOPBIE H3ydaeT
pairoHanbHas 3amajHas ICUXO0JIOTHs, HO U
WHBIE — Te, KOTOPhIE OMHCHIBAOTCA U HC-
TIONTB3YIOTCS B Pa3NIUYHBIX PENHTHIX, HOTe
u np. B paborax C.I'poda Obuio yOemm-
TEJIBHO MOKa3aHO, YTO MCUXHUKA — 3TO SB-
JIeHHe, COMPSUKEHHOE M3BECTHOMY HaM (u-
3UYECKOMY MHPY C €ro IpPOCTPAHCTBOM-
BpPEMEHEM, HO, Kak (DeHOMEH, 00JIafaromas
COOCTBEHHBIMU  CTENECHSIMH  CBOOOIIBL.
C.T'pod u MHONKECTBO Apyrux uccnenosa- |Puc. 4. Ilyrs po6oTa B 9KCIIEpUMEHTE € ITEHUAMM.

Telnel AOKa3ald, YTO TICUXUYECKOE B €ro
IIMPOKOM MOHUMAaHUHM UMEET JIOCTYII K JIF000# TOUKe (PU3MYECKOTO MUPA WITH MTPOCTPAHCTBA-BPEMEHH.

W3BecTeH TakKe MENbIi Pl SKCIIEPIMEHTOB IO (PH3UYECKOMY BIHSHUIO CO3HAHUS YellOBEeKa-
oreparopa Ha pa3iuuHble (U3UKO-XMMHUYECKUE TPOLECCHI, BKIIIOYas U BO3ACHCTBHUS Ha TEHEPATOPHI
CllydaiiHbIX uucen [74], BocnpusTHe AUCTaHTHON nH(popMmauuu [43—49].

OcoOBbIif HHTEpEC MPEACTABISAIOT IKCIIEPUMEHTHI TI0 TICUXOKUHETHYECKOMY BO3AEHUCTBUIO, HO
HE CO3HAHUS YETIOBEKa, a IICHXUKH XKUBOTHBIX. Rene Peoc'h (Opanmus) ycranosun [149], aTo «Mo10-
JIbIe TITCHIIBI B BO3pacTe OT 1 10 7 JHEH MOTJIM MPHBIIEYh K HUM pOOOT, YIIPaBIIIEMbIi T€HEPATOPOM
CIIy9allHBIX 4Hce». [ITHIBI Ierko UMIPUHTUPYIOTCS, H POOOT MPEIBABISIICS NTEHIIAM Cpa3y Mocie
WX BBUIYIUICHUS, B Pe3yJbTaTe Yero OHU MPWHUMAIM €T0 33 CBOIO MaTh M aKTHBHO PearnpoBalii Ha
Hero. 3aTeM NTEHLbI B KJETKEe pacloyiarajiuch B Iy MOMEIIeHHS, TI0 KOTOpOMY ABHrajics poOoT.
BceTpoeHHBIN TIIOTTEp MPOCIICKHUBAI IBHKEHHE POOOTY U Tpad)MueCKH PEeruCTPUPOBAI €ro MyTh. bhI-
710 00HapyKeHO, YTO POOOT MPOBEN B JIBa C MOJOBHHOM pa3a 0oJbllle BpeMEHH Ha TOM MOJOBHHE II0-
MeIleHus, KoTopas Obuta OMmKe K NMTEHIaM, 10 CPaBHEHHIO C €ro JBIKEHHEM, KOT/la KJIeTKa Oblia
mycra (x> 11, p <0,001). B KOHTPOIBHEIX OMBITAX C NTEHIAMHU, KOTOPIE HE MPHHUMAIH PO6OTa B
Ka4yecTBe CBOEH MaTepH, poOOT MmepeMeniaics HOpMaIIbHBIM CITy4YaifHBIM 00pa3oM.

AHaNOTHYHBIE SKCIIEPUMEHTHI ¢ pOOOTOM, HECYIIMM MCTOYHUK CBETa B TEMHOM ITOMEIIEHHUH,
mokasanu, uro B 57 u3 80 skcepuMeHToB (71%) poboT mpoBen OoJblie BpEMEHH Ha TOW IMOJIOBUHE,
rae ObuH mTeHs [150]. DT 1 mogo0HbIe SKCIIEPUMEHTHI TTOKA3bIBAIOT KaK YHHBEPCAITBHOCTD IICHXO-
KHHETHYECKOTO BO3MIEHCTBHS, TaK M YHHBEPCAIBHOCTD CAMOTO IICHXHYECKOTO cyOcTpara, IMpUCYIIero
BCEM >KMBBIM OpPTaHU3MaM H, BEPOATHO, CBI3aHHOTO C HATMYHEM KBAaHTOBBIX CTPYKTYD, HEIOKAIbHEIE
CBOMCTBa KOTOPBIX U MO3BOJISIIOT OKa3bIBaTh AUCTAHTHLIC MCUXOKUHETUYECKUE BO3eHCTBUA. DakTu-
YECKU TaKWe€ SKCIIEPUMEHTHI JIEMOHCTPUPYIOT CBOWCTBAa CO3HAHUS JKUBBIX CYIIECTB HEIOKaJIbHO, HA
KBaHTOBOM YPOBHE, U3MEHATH MPOTEKaHNe (PU3NIECKUX MPOLECCOB B JKENATEIHLHYIO CTOPOHY, KaK 3TO
U CJIeTyeT U3 ONMHMCAHHOMN paHee KOHIUEIMIUY y4acTUs CO3HAHUS B KBAHTOBBIX U3MEPEHUSX.

8. KBaHTOBOE onucaHue NCUXNYECKUx npoueccoB U TepMmoaAnMHaMMKa MbILLIIeHUsA

Kak wm3BecTtHO, coBpeMeHHas Teopusi WHGOpMAIMK OCHOBBIBaeTcs Ha padorax H. Bunepa,
K. lllernona u JI. bpumtosHa [9], KoTophle, B CBOIO OYepeb, UCIIONIB30BAIH TTOHSITHS CTATHCTHYC-
CKOIl (PUM3WKHM, TEPMOJMHAMUKYA M TEOPUH BEPOATHOCTEH. Takoi MOAXOJl MO3BONHI MONYYHTH (Hop-
MaJIbHOE ONMCAaHWE KOJNMYeCTBa MH(POPMAIIUH, CBSI3aHHOW C BHIOOPOM M3 MHOXKECTBA allbTECPHATHB.
OpnHako TakoW MOAXOJ, OKa3aBIIUCh TUIOAOTBOPHBIM B TEOPHH CBS3M M KOJUPOBAHUS, MAJIO YTO JTAET
JUIsA OIIMCaHUs I/IH(i)OpMaHI/IOHHI)IX, a TeM 00Jie€ MBICIUTEILHBIX IMPOUECCOB B JXUBBIX OpraHHU3Max.
CaM0 KOJIMYECTBO MH(OPMAIIMU, WU CTEICHb YIMOPSIOYCHHOCTH JKUBOTO BEIIECTBA, OMUCHIBAEMOC
METOJ]aMH CTaHJAPTHOW TEPMOJMHAMHKH, OKa3aJloCh HEOTIMYMMBIM OT KOJIMYecTBa MH(pOpPMAauu B
J1000M MUHEpase TOTO K€ Beca, uTo U XKHUBOW opranu3M [5]. [Toaromy aBTOpOM OBLIO MPEIIOKEHO
paclMpeHne CTaHJapTHOW TSPMOJMHAMUKU Ha TEMIIOPaIbHY0 001acTh — (DAKTHYECKU C UCIIONB30-
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BaHHEM YHUKAJIbHBIX TEMIIOPAIBHBIX CTEIEHEH cBOOO OMOIOrHIECKUX MOJICKYJI TP OCYILIECTBICHUT
XKHU3HeHesTenbHocTd opranu3Ma [20]. Takoe ommcaHue MO3BOJIMIO OJHO3HAYHO OIPENENUTh Kaue-
CTBEHHOE OTJIIMYHE XMBOTO OT HEXHMBOTO M TMOKa3aTh, YTO (PEHOMEH KMBOTO BELIECTBA CBS3aH HE
TOJIBKO C PE3KOM aCHMMETPUYHOCTBIO MMPOCTPAHCTBA, 0 yeM MHoro nucan B.W. Bepunanckuii [29], HO 1
C aCUMMETpHEH BpeMEHH, KaK 3TO U JOJDKHO OBbITh, €CIIM MBI PACCMATPUBAEM €AMHBIN KOMILIEKC IPO-
cTpaHcTBa-BpeMeHH. OTHaKO, B OTIIMYUE OT OJHOPOJHOTO MPOCTPAHCTBA-BPEMEHN MUpa MHUHKOBCKO-
r'0 MM MaKpOCKOMMYECKOW KPUBU3HBI B 00IIEH TEOPUH OTHOCUTEIBHOCTH, MBI HAOIIOJaEM B KHBOM
BEIIECTBE PE3KYI0 aHW3O0TPOIHMIO M ACHMMETPHIO, a TaKkKe WHAMBHUAYAIBHOCTh MPOCTPAHCTBEHHO-
BPEMEHHBIX TPACKTOPHUI SBONIONNK OHOJIOTHYECKUX MOJIEKYJI M OMOXUMHUECKUX peakiuil. 3aMeTum,
YTO 3TO KAa4EeCTBEHHO coriacyercd U ¢ TeopeMoil Hérep: B MIOCKOM, OAHOPOAHOM INpPOCTPAHCTBE-
BPEMEHH COXPAHSIOTCS 3HEPTHs U UMIyNbe. [1o3ToMy B MeXaHHKe, KIaCCHUECKON U PENATUBUCTCKOM,
MBI MOKEM BBLAEIUTH 3aMKHYTYIO CHUCTEMY C 3aKOHAMM COXPAaHEHMS U PacCMaTpHUBaTh €€ B paMKax
paBHOBeCHOI TepMoguHaMHUKH. OTHAKO B CUJIBHO HEPABHOBECHBIX CHCTEMaX OMOJOTHYECKOTO THIIa, B
YCIOBHUSX PE3KOH HEOTHOPOAHOCTH UM aHW3OTPOIUH HBOJIOLHMOHHOIO IMPOCTPAHCTBA-BPEMEHH OHOIIO-
TMYECKUX MOJIEKYJ M OpraHu3Ma B II€JIOM, MBI (PUKCHUpPYEeM TOJIBKO OaJaHC SHEPTuil, MOCTYIAOUINX U
HCXOIAIMX W3 opraHm3ma. Kak criemyer M3 OMUCAHMS MPOCTEHIIUX CTPYKTYp B CHHEPreTHKE, caM
($aKT CHIBHOM HEPaBHOBECHOCTH CHUCTEMBI MOPOXIACT MPOCTPAHCTBEHHO-BPEMEHHBIE CTPYKTYPHI.
[Ipumepom sTOMY siBIIsAIOTCS stueiiku beHnapa, nazepHoe KorepeHTHOe u3IydeHue, peakuun beaoycosa-
XKaborunckoro u T. A. Ilpu PeHoMeHOTOrNIeCKOM KBAaHTOBOM ONKCAHMU JKUBBIX OPIaHU3MOB, KOTO-
pble haKTHUECKH ABHXKYTCS «B MOCTYHAIOLIMX [TOTOKAX SHEPTUU-UMITYJIbCa», aBTOPOM OBLIO MpPEsIo-
XKEHO (DEHOMEHOIOTHYECKOE ypaBHEHUE BUIA

iS(h)% = B(x,,t)¥,, (1)

Kak aHayior ypapHeHus lllpemunrepa, HO B 2HEPro-UMITYIbCHOU oOnacTh. [Ipu 3TOM poib omepaTopa
I"amubroHa urpaer oneparop B(x,,7,), COOCTBEHHbIE 3HAYCHHS] KOTOPOTO JAOT MPOCTPAHCTBEHHO-

BPEMEHHbBIE MHTEpBabl OMOXHMMHUUeCKUX peakuuil, V¥, (e€,p) — BOIHOBas (yHKLHUS )KUBOIO Opra-

Hu3ma [19, 21].

@DaKTUYECKN 3TO 03HAYAET, YTO MBI MOYKEM PACCMAaTPHUBATH TAKHE TEMITOPAIBHBIE U METpUYE-
CKHE MHTEpBaJbl KaK aHAJIOTH COOCTBEHHBIX 3HAUEHHI orepaTopa ['aMHIbTOHa — TO €CcTh 3HAYCHUH
SHEPTUU U UMITYJIbCa, HO B MPOCTPAHCTBEHHO-BPEMEHHOH obnactu. bonee Toro, sTo Jaet Ham BO3-

MOKHOCTb paCCMOTPCHUA TAKUX At A‘xbio HUHTCPBAJIOB KaK CJICACTBUS HCKUX IMPOCTPAHCTBCHHO-

bio >
BPEMEHHBIX CTPYKTYD, PETYIHPYIOMIHUX BOIIONNI0 OMOMOJIeKy. M, MOCKOIbKY BHE JKUBBIX OpraHU3-
MOB U BpEMsi, U IPOCTPAHCTBO M30TPOIHBI, MBI C HEN30SKHOCTHIO MPUXOJIUM K BEIBOJY O CYIIECTBO-
BAaHUM HEKOTOPOTO MOJS WIH MOJIEH, CTPYKTYpa KOTOPBIX OTBETCTBEHHA 34 CYILIECTBOBAHHE BPEMEH-
HOHM WM IIPOCTPAHCTBECHHOW aHMU3OTPOINH, CBOHCTBEHHOH KUBBIM oprann3MaMm. PakTudecku 6GmomMore-
KYJIBI IBUXKYTCSI B 9TOM TI0JI€, KOTOPOE CBSI3aHO C JKMBBIM OPTaHU3MOM H ONPENEISIET €r0 KUBOE CO-
CTOSIHUE, KaK HAaOJII0IaeMbIl TUHAMHYECKUH, MOJIEKYJISIPHBIN 1 OMOXUMUYECKHi PeHOMEH. DTO ToJIe,
TOYHEE I10JIEBAS] CTPYKTYpa JODKHA UMETh MAKPOCKOIIMYECKHE KBAHTOBBIE XapAaKTEPUCTUKH, TO €CTh
6I>ITI) KBAaHTOBBIM KOHJICHCATOM HCKHX YaCTHII, 06Ha):[aTb CBOMCTBaMU CBEPXTCKYUYECTU HJIU CBEPX-
NPOBOIUMOCTH. CBEPXTEKYyUH KOHJEHCAT, UMEsl €AUHBI UMITYJIbC U HaXOISICh B MOTOKE SHEPTHUU,
[IOCTYMArOIIel 3BHE, MOXKET OBITh PE3KO aHU3OTPOITHBIM B IIPOCTPAHCTBEHHOMH, a B HAIIIEM ClTydae —
1 BO BpeMeHHOW obOmacTt. Mcrnonp3yst CHMMETPHIO WMITYJIECHBIX M MPOCTPAHCTBEHHBIX KOOPAMHAT,
SHEPTrUU U BPEMEHM B KBAaHTOBOM MEXaHUKE U MPUMEHsA 3TO K Teopeme HETep, MBI MOKeM 3aKIIio-
YUTh, YTO B OAHOPOJHOM HMITYJIbCHOM MPOCTPAHCTBE COXPAHSETCS «IPOCTPAHCTBEHHAS! CTPYKTYpa»

f(x,), a B OMHOPOJHOM JHEPTETMYECKOM MPOCTPAHCTBE (IHEPrETUMECKOM IOTOKE) COXPAHAETCSA
BPEMEHHas1, TeMIopanbHast cTpykrypa — f(z,) ¥ Takum 00pa3oM, MBI IIOTy4aeM TEOPEMy, CHMMET-

puuHyto Teopeme Hérep, koTopast XOpowo onuchiBaeT GEeHOMEH CYIIECTBOBAHMS MPOCTPAHCTBEHHO-

8
IIpoCcTpaHCTBEHHO BPEMEHHYIO CTPYKTYPY f(X,,?,) MOXHO OINCATh KaK CYLIECTBOBAaHHE POCTPAHCTBEHHO-

BPEMEHHBIX KBa3W4acTul] (METpUUECKHX (POHOHOB), 00pa3yIOUIMX 3Ty CTPYKTYpPYy B KMBOM opraHuszme. To
JKe CIIPaBeUIMBO U Uil BceneHHOM B LeIOM — CyILECTBOBAaHUE NMPOCTPAHCTBEHHO-BPEMEHHBIX CTPYKTYpP
CBSI3aHO C YBEIMYEHUEM CTETIEHH KOTePEHTHOCTH BaKyyMa, HIIH «TEMHOI SHeprum» BceesreHHOM.
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BPEMEHHOH CTPYKTYpPbl OpraHu3Ma B MOTOKE SHEPTUU-UMILYJIbCA, OPTaHU3YIOINX OJHOPOIHOE 3HEP-
ro-MMITyJIbCHOE IIPOCTPAHCTBO IBIKEHMA. U 3Ta OAHOPOIHOCTH CBA3aHA C KBAHTOBOH YHOPSIOYEHHO-
CTBIO M KOT€PEHTHOCTBIO TI0JIEBOTO KOHJEHCATa, 00pa30BaHHOIO JIETKUMH (hepMHUOHAMH — JICBHOHA-
Mmu [27].

Tax MBI MOKEM TOHATH 3aTPYAHCHUS CTAHIAPTHONU CTATUCTHIECKON (PU3NKH B MOJIEKYISIPHOM
OMOJIOTHH B OIIGHKE CTETEHU YIOPSA0YEHHOCTH JKUBBIX OPTaHU3MOB: (PUKCAIMsI CTPYKTYPBI MOJIEKYJT
0e3 HaOJroeHUsI KOrepPEeHTHOTO CBEPXTEKYYero JICBHOHHOTO IOJISl, B KOTOPOE OHHU IOTPY>KEHBI, HE
JaeT BO3MOXKHOCTH OTOMTH OT CTaHIAAPTHOM OLIEHKU CTENCHM YNOPSAOUYEHHOCTH XKMBOTO OPraHH3Ma
no ¢popmyiie K. lllenHoHa, He pa3nuyaronieil >KUBOH OpraHu3M U KyCOK MUHepalia TOro e Beca [5].

ToTt dakrt, 4TO YNOPSAOUEHHOCTH KUBBIX OPraHU3MOB OIKCHIBAETCS HE TOJIBKO CKAJSPHON
uHpOpMaIleil, HO U BEKTOpHOH, Obul 0OHapykeH u ommcaH emie npod. H. U. KoboseBsim B 50—
60-x rr. XX Beka. OH K€ BIEPBBIE ONPEACINI, YTO IS MPOIECCOB MBIIIICHUS HEOOXOIUMBI JIETKHE
3JIeMEHTapHbIE YaCTUIIBI ¢ MaccaMu B 10°—10" mMacc 21eKTpoHa, 4TO COOTBETCTBYET MAccaM JIEBHO-
HOB, BBEJCHHBIX HaMU IpPU NOCTPOCHUM KBAaHTOBOM TeopuH ku3HU [27]. Ho, BbIUMCIUB Macchl 4ya-
ctull, H. Kobo3eB He cMoOr 00BSICHUTH, KAKUM 00pa30M ra3 TakuX 4acTHIl B3aUMOJEIHCTBYET C >KUBBI-
MU KJIETKaMH, B TOM 4Yuclie ¢ HeiipoHamu. Beab Takoii ra3 obnaaeT HU3KOM, HO HE HYJIEBOH SHTPOIIH-
eil 1 He oOpasyeT 1enocTHol cTpykTypsl. [losTomy padoter H. M. KoGo3eBa BbI3Banu kKputuky [88] u
Oosee HE pa3BUBAINCH, XOTS UAEU O HEKUX JIETKUX 3JIEMEHTAapHBIX YaCTHLAX BBICKA3bIBAJIMCH, HAUM-
Has ¢ mued Hedpodmsmomora JIk. DKKI3a 0 MCHXOHAX M JIp., YTO JaKe HAIUIO CBOE OTPaKCHUE B
y4eOHHMKaX 1o rcuxonoruu [78].

W tonpko B Hawae 2000-x aBTOpY yAalIOCh MPEMIOKUTH (B Ka4eCTBE THUIIOTE3bI) PEIlIeHHe
3TOM NpOOJIEeMbl, CHUMAIOIEH MapaJoKChl, CBA3aHHBIE C ()EHOMEHOM M TEPMOIMHAMHKON >KU3HU U
MBIIUICHUS: Ta3 JIETKHUX (EPMHOHOB JCHCTBUTENHFHO HE MOXET 00eClieunBaTh HYJEBYIO SHTPOIHIO U
yCTOMUMBBIN (hu3nveckuil cyOcTpar misi HCHXHYecKux mporeccoB. OmHako 003e- wian depmu-
KOHJEHCAT TAKUX YACTHUL, 00JaJalOUIUil CBOWCTBAMM CBepPXTeKYYeCTH, 1aeT Heo0XO0IMMbIii
YCTOHYHUBBINA cyOcTpaT u o0ecneuynBaeT 0e37HTPONUIHOCTD Mpolecca MblLIeHus [27]. 9To cBs-
3aHO C TE€M, YTO TeMIeparypa KOHICHCALMH JIETKUX (epMHOHOB (JEBHOHOB) TPHU OINpPEIeSICHHBIX
YCIIOBUSAX HAMHOI'O BBIIIE KOMHATHOM, M U Pa3IHYHBIX TUIOB JIEBUOHOB M MX B3aMMOJCHCTBUI

20 35
Haxoxutcst B uHTepBane 107K > 7, >10""K, uro HaMHOro mpeBBINIacT KOMHATHYIO TEMIIEPATypy

(300K). 910 n obecrieurnBaeT BBICOKYIO CTaOMIIBHOCTD JIEBHOHHBIX CTPYKTYpP NPH KOMHATHBIX TEMIIe-
parypax. OHOBpEMEHHO, SHTPOIIHS CBEPXTEKYUYero KOHIeHcata paBHa Hymo, S, =0, mostomy Takue

CTPYKTYPBI MOTYT MIPOU3BOJAUTH OE33HTPONUNHYIO, HIEaIbHYI0, KBaHTOBYI0 00paboTKy MH(pOopMauy,
TaK Kak MO CYIIECTBY SBJISIOTCS KBAaHTOBBIMH KOMIIbIOTEpaMHu. BBOA-BBIBOA MH(MOpMAIMK B TaKOM
cybcTpaTe OCYIIECTBIBIETCS TTOCPEACTBOM (DOHOHHO-POTOHHBIX BO30YKIeHUH (KBa3UIACTHII) B KBa3H-
TekydeMm cybctpare. Takoil moTok ¢OHOHOB Ha YpPOBHE CO3HAHHSI Mbl Ha3bIBaeM MbICJISIMH, 10-
CKOJIbKY OHHU SIBJISIIOTCS BO30YKIeHUSIMH B KBAHTOBOM JIEBHOHHOM CyGcTpaTe NMCHXUKH.

Takum 00pa3oM, B (heHOMEHE KHU3HU U MBIIUICHHS MBI MOKeM (PUKCUPOBAThH KaK MOJICKYJISIP-
HYIO COCTaBISIOIIYI0, OOJIQIAIONIyI0 SHTPOIUEH, Tak M OE33HTPONUHHYIO, WACaNbHYI0, a MOTOMY
TPYAHO HAONIOAaeMyI0 JIEBHOHHYIO CTPYKTYPY, KOTOpPasi CONEPKHUT M HOPMAJIbHYIO0 KOMIIOHEHTY, Te-
peHOCAIIYI0 (POHOHHO-POTOHHBIC BO30YKICHHS. DTH JBE CTPYKTYPhI B3aMMOJCHCTBYIOT MEIY CO-
00oii. OmHako eHOMEH MBIIUICHUS 3aKIII0YaeTCs He TOJIBKO B O€3dHTPONHitHON 00paboTke nHpopma-
1M, HO U B CO3JaHuu nHpopMauun HOBOM. Oto nmokaszan H. M. KoGo3zes, ncxonas u3 aHamusa TepMo-
JTMHAMHYECKHX MpoliieccoB. Tak, ecnu B ypaBHeHuu bonbimana-Ilnanka S =InW , wis 3aMKHYTBIX
MOJIEKYJISIpHBIX cucteM W >1, .S >0, To mis xuBbIx opraamsmos W <1, § <0 [52].

WHbIMU clTOBaMH, J)KUBBIE OpPraHu3Ma 00JIaIAl0T aHTHUIHTPOIUEH (He MyTaTh C HErIHTPOITHEH
JI. BpuiutiosHa) W 3TOT 3amac NOTEeHIUAIBHOW aHTPUIHTPOIUHU PACXOIyeTCsl Ha MOTrallleHHe pa3iiny-
HBIX HEYTOPSIIOYCHHBIX, OPOYHOBCKUX JEHCTBUIN opranu3Ma. [Ipu 3TOM «TakoW MOTCHIMATBHBIN Xa-
paKkTep aHTPUIHTPOIHMH JIENIaeT BO3MOXHBIM €€ aKKyMYJISIIIHIO B OpTaHWU3Me U Iepefiady opraHaM u
KJIETKaM, TIOMABIIUM B COCTOSIHHE C M30BITKOM ITOJIOKUTEIBHOM DHTPOIHH, YTO BCErJa OMACHO IS
opraHuzmay [52].

3T0 cHUMaeT MPo0JIeMy 3BOIOIIMOHHOTO BBIPOXKICHHSI )KUBBIX OPTaHU3MOB MPH HAKOIICHUH
MyTaIiii, KOTopas omucaHa y psiiga aBTopos, Hanpumep y @. Xoiina [87]. u D.M. 'anumona [30]. B
yacTHOCTH, .M. 'anumMoB B cBoeil MoHOTpadun «DeHOMEH KHU3HW» MOCIE PACCMOTPEHHS MOJIEKY-
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JSIPHBIX M (PU3UKO-XUMHUYECKUX OCHOB IIPOLIECCOB JKU3HEACATENLHOCTH U 3BOJIIOLUH AEaeT CIeayIo-
U 3aKITIOYNTENBHBIA BEIBOM: «HEeMMHEWHOCTh B YCIOBUAX HTEPATUBHOCTH (BOCIIPOM3BEACHHS ceOe
MoJOOHBIX) OMOJIOTHYECKUX MPOLIECCOB BEIET K HAKOIICHUIO HTEPATHBHBIX OIIUOOK, YTO BEeleT K 3a-
BEPLLICHUIO 3BOJIIOLUH YIOPAJOYCHHUSI HA Pa3HBIX YPOBHAX: MOJEKYJSIPHBIX CTPYKTYP, OPTaHU3MOB U
BHJIOB M B KOHEYHOM uTOre 6mocdeps! B 1emom» [30]. OmHako B peadbHOCTH MBI HAOJIOMaeM HE Jie-
rpajjamnuio, a 3BOJIONHUIO B TEYEHUH MMJUIMAPIOB JIET C IMOCTOSHHBIM YCJIOXXHEHHEM OpraHu3MoB. B
KHBOH CHCTEME CaMOBOCHPO3BOZsIIasica OmKnOKa, criocoOCTBYIOLIas AajJbHEHIIEMy BBDKUBAHUIO U
CaMOBOCIPOM3BEICHUIO — 3TO HOBasi HHGOpPMaLUs. ITO TaKKE FOBOPUT O HAIMYMU MHOTO, HEMOJIE-
KYJISIPHOTO YIOPSI0YMBAIONIEro (pakTopa, KOTOPHIH MOXKHO CBSI3aTh C aHTUIHTPOIUHHBIM MTOBEICHH-
€M CBEPXTEKYUYHX KBAaHTOBBIX CTPYKTYp, ACHCTBYIOIIErO C MOMEHTA 3apOXKACHUS KU3HU U CHHUMAIO-
mero npobnemy rmepedbopa 10—500 BapraHTOB HadaIbHOTO YCTOHYHMBOTO T€HETHYECKOTro Kozma. EcTh
TaKXXe OIpEeAEICHHbIE OCHOBAHMS I10JIaraTh, YTO 3BOJIOLUS OMOC(EpBl Uepe3 CKPBIThIE B3aUMOJIEH-
CTBHS CBsi3aHa c dBoitonueld Beenennoit B nienom [10]. Tak, Hanpumep, cymmaphas mmHa JJHK in
Vivo U3 TeHOMHOTO IyJa Bcell bnocdepsl 3emin, paccMaTpuBaeMasi Kak JJIMHAa MHTETPajJbHOTO T'€HO-
Ma 6mocdeps! L, 6au3ka K paanycy HaOmomaemMont Beenennoit R:
L=R (2)

Kakum xe o0pa3oM B cBEpXTEKy4eM KOHJIEHCATE MOXKET OBITh peali30BaHO COCTOSIHUE OTPH-
uarenabHOM sHTponuu? KosuvecTBo MH(poOpMauyMu, WK CTeNeHb NPOCTPAHCTBEHHO-BPeMEHHOM
YHOPSII0YUEHHOCTH JIeBHOHHBIX CTPYKTYP, Ha MOPS/IKH NpPEBBILIAET CTelleHb YIOPS/104eHHOCTH
CTPYKTYP MoJieKyJasapHbIX [14]. Kpome Toro, He0o0X0AMMO yUUTHIBaTh TMHAMUKY (ha30BOTO TEPEX0-
Jla B COCTOsIHME KOHAeHcaTa. [locKonbKy MBI UIMEEM [IeN0 ¢ KOHIeHcaluel (epMHUOHOB, TaKOH Hpo-
LIeCC KOHJICHCALIMK aHAJIOTHYEH Ipolieccy 00pa3oBaHUsl CBEPXIPOBOISIIIETO TOKA: 3JIEKTPOHBI C IPO-

THUBOTIOJIOKHBIMU MMITYJIbCAMH M CIIMHAMH TIPH TeMIIepaTypax, Hibke kputnueckoit, T <71, o6pa3sy-

0T THapel, KoTopele 3aTeM (opMHpYIoT 0o3e-koHaeHcar. s ¢epmu-KOHIOEHcaTa, Kak B CiIydae
cBepXTeKydero °He, MeXITy >IEKTPOHAMH CYIIECTBYeT ciaboe dIeKTPOMarHHTHOE B3aHMOJIEHCTBHE,
KOTOPOTO JIOCTATOYHO JJIsl (JOPMUPOBAHHS MAp MPH HU3KHUX TeMIlepaTypax. [Ipu 3ToM Ui cOCTOSTHUS
CBEPXIPOBOIUMOCTH HMEETCS 00J1acTh YMEHBLICHHUS SHTPOINH, TaK KaK Pa3HOCTb MEXIY dHTPONHEH
HOPMAJILHOTO COCTOSHUSA S, M DHTPOIIMEH KOHJEHCcaTa S, OTpHLATElbHA.

IS g Orta o0nacth (puc. 5) HAXOAMUTCS MPU TEMIEpaType
§ T Mn
0<T<T.. Ho B aHANOTMYHBIX YCIOBUSX U HAXOIJHUTCS
0 xkuBoi oprammsm: 0<7,  <T, 2 10°°K. B auHammke
T &

BO3MOXKHO LUKJINYECKOE YMEHBIICHUE SHTPOIUM CHCTEMBbI
IpU B3aUMOJEHCTBHU JIEBUOHHOTO KOHJEHCAaTa C MOJIEKY-
JSIPHBIMM CTPYKTypaMu. I103TOMy JIeBHOHHBIN KOHJIEHCAT U
(dhopmupyeT He0OXOIUMBIN pe3epByap MOHWKEHHON SHTPO-
Puc. 5. UM, TOTallalouield 3HTPONHIO MOJEKYIAPHBIX CTIPYKTYp

JKMBOT'O OpraHmui3ma.
S, —AS=38, 3)
S, +AI =S,
®dazoBbIe MEPEeXOabl KaK IMPOUCCChI, OCYHMICCTBIIACMBIC B JICBUOHHBIX KOHACHCATAX, AAIOT 3K-
BHUBAJICHT IOABOIA 0TpHuaTeJILHOf/'I SHTPOIINHU WU I/IH(l)OpMaLII/II/I. H03TOMy IIOIBOL I/IH(l)OpMaLII/II/I K
MOJIEKYJIIPHON SHTPONUNHHON CHCTEME MOHUXKAET CYMMApHYIO JHTPOIMIO JIO YPOBHS HSHTPOIUHU
CBEpPXTEKY4YEro KOHACHCATa.
H.N. Ko6o3eB moapoOHO paccMoTpen (eHOMEH MBIIUIEHUS, KOTOPhI XapaKTepU3yeTcs TeM,
YTO pa3yM yMEET COPTUPOBAThH YACTHUIIBI 110 OTNPEIEICHHBIM MPU3HAKaM, ITOMeNas uX B OJIHU Kjacc. B
Impouecce peuICHus TaKkou 3aga4y BCC€ UCXOJHBIC «YaCTUIIbI-IIAHCED) IMTPEBPALIAIOTCA B OHpe):[eJIeHHblf/'I
k-copT ¢ mageHneM nonHo# sHepruu [52]. Tak, npu TOormyeckoM perieHun 3a1aun (puc. 6) NCXOoIHbIE
HCYNOPAAOUCHHBIC NTAHHBIC XapPAKTCPU3YIOTCS BBICOKHMM 3HAUCHUEM SHTPOIINU, KOTOPAsad YMCHBIIACTCA
Ipu Nepexoac Ha YPOBCHL 3aJa4u:
AH; " =AS; " =—A@; ", (4)
HOCJ’IC,Z[y}OLHI/Iﬁ nmpouecce mnepexoaa OT ypOBHA 3aJadud 0 YPOBHSA PCIICHHUA CBA3aH C OaJlb-
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HEHIIINM MageHUEM SHTPOIIMHU OTHOCUTEIILHO YPOBHA 3aJa4X HA BEJIMUUHY G:

G=AH, =H e + AH’ =Y Plog P+ AH". (5)
i=1
IIpu 3TOM PHTpONMS MOJIYHAEMOI'O PELIEHUs IS JOTMYECKOW 3aJjauM «CTPOro JOXOJIUT J0
YD S0, =0 [52].
Ypolbens
cbododnoi 3%%%”0 !
aHepeul "
0feHb
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+ 0moopa
0ferb
ypobems_snin. | stuenus
yoobens [T —————~ !
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Spobens | |
nonHoU | |
JHEP2U. ' |
g’ Ak Jpobens | ypobews |
Mamepuasqa ' 300dvu + omigpa
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Puc. 6. [Toansiii TepMoanHAMUYECKHId MyTh nponecca mbinuieHus (no H.M. Ko6o3esy).

1
Mcxo0Hble BosbyxdeHus (¢ho- |KozepenmHoe yno- | [lcuxuyeckoe cocmosHue kak KoMOUuHauus
OaHHble :“OHHO-pomOHHbIe 700YEHHOE CO- I:> (cynepno3uyusi) K8aHMOBbIX KO2EPEHMHbIX
8 1168LIOHHOM KOH- ﬁmom-/ue choHowro-]/ 746eK (06pas pearbHozo Mupa)
OeHcame Aqeliku  |POMOHHbIX K8a3U- 0
yacmuy Syeliku Yucmoe (ko2epeHmHoe) cocmosiHue

Ncuxuku

Puc. 7. IlyTh nnponecca MbILJICHUS B JICBUOHHOI TEOPUH.

mox0ecmeo: MeHmarbHbIl 06pa3 co-
omeemcmeyem Habndaemomy Mupy

UcxodHoe
COCMOsHUE U3Me-
psemoz0 obbekma

Cmeckb cocmosHull
obbekma
npubopa

Bbi60p 00HO20
COCMOsAHUS (pe-
OyKyus 80/1Ho80U
GhyHKYUU

:>Ma/<pocr<onuqecxu0 Mup kak kombuHayus
U3MEPEHHBIX COCMOSIHULIL.

Puc. 8. Cxema nponecca KBAHTOBOI'0 M3MepeHMSI.

Taxum 06p8.30M, 000N MBICITUTEIBHBIA ICUXHUECKUNA aKT SBIISCTCS nmponeccoMm, naAymmum ¢
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MOHMXeHHEeM 3HTpornuu. C y4yeToM TOro, 4To Mbl paccMaTpuBaeM (YHKIHOHHPOBAHHE JIEBUOHHOTO
KOHJIEHCaTa, 3TO 03HAa4YaeT, YTO B TAKOM KOHJEHCATE€ MOTYT IPOMCXOAUTh NMHAMUYECKUE IPOLIECCHI
MOHW)XEHUSI MH(POPMALMOHHOW DHTPONHMHU KaK YHTPONHMU KBa3W4acTHL ((POHOHHBIX U POTOHHBIX BO3-
OyXIeHMH) C MEPEeBOIOM X B BBIICJICHHOE KOTEPEHTHOE COCTOSIHUE B OIIEPALMOHHOMN s4eiike — Jie-
BHOHHOH CTpyKType. CXeMaTHIeCKH 3TO H300pakeHO Ha puc. 7.

3aMeTHM, 4TO ATOT MPOLECC MOYTH MOTHOCTHIO COBMAAAET C MPOIECCOM H3MEPEHUsI B KBAHTO-
BOi1 MexaHuKke (puc. 8). Paznuume cocTOUT B TOM, YTO KOHEUHBIH pe3yJIbTaT AJIsl MPOLECcca MBIIIICHUS
3aKIII0YAeTCs B KOT€PEHTHOM COCTOSHMM MaKpPOKBAaHTOBOW JIEBUOHHOW SYEHKH, a B KBAHTOBOM IIPO-
Lecce M3MEPEHUs] KOHEUHBIM PE3YJIbTATOM SIBISIETCSI MAKPOCKOIIMYECKOE OTPasKeHHE U3MEPEHHON Xa-
PaKTEepUCTUKU: clie]l B Ty3bIPHKOBOM KaMepe, MATHO Ha (poTorpaduu U T. A.

Taxum o6pa3oM, HaOmogaeMasi MaKpOCKOITMYEcKas (pu3HUecKasi peajibHOCTb KOHCTPYHUPYETCs
IICUXUKON U3 KOMOMHAIIMY KOTEPEHTHBIX STUCEK.

B wactHOCTH, 7151 MEHTAIBHOM Cepbl ICHXUKH, OMTMCHIBAEMON MOJIENISIMU HH(POPMALIMOHHOTO
MeTab0IM3Ma, Ul KOKIOH ICUXUUECKOW (YHKIUH KaK KBAaHTOBOI'O Ipolieccopa, 00padbaThIBaIOIIEro
nHGOPMAIUIO, MBI MOXKEM OIPEIEIUTh KOJHMYECTBO TAKUX ONEPALMOHHBIX SY€EK, KOTOPbIE MO3BOJI-
10T pa3iinvaTh WM COPTUPOBATh UCXOAHBIC JaHHbIe. Tak, JJs nepBoi pyHKIMK TUa HH(OPMAIIUOH-
HOTO MeTa00IM3Ma, YeThIpeXMepHOoil (dim=4) no mapamerpam o0pabOTKM MH(OpMAIMU, HAMU YCTa-
HOBJIGHO cymiecTBoBaHue N,=27 sueek. [lns BTopod ¢QyHKIMU — TpexmepHol (dim=3) —
Ny=16+1=17 saeek. [ns Tperbett — aBymepHo#t (dim=2) — N;=10+1=11 sqeex. {1 geTBepTOit —
onHoMmepHOHU (dim=1) — N4=6+1=7 sueex. [Ipu 3TOM, IpH YCIOBHMM KOMOMHATOPHOTO B3aWMOJCH-
CTBHS ONEPALMOHHBIX AYEEK, MOLIHOCTh TaKOH 00paboTKu MH(OPMALMK COCTAaBUT 332 OJIUH BPEMEH-
HOM TaKkT B At :

N, =271=10"/At,, N, =17!~3,6-10"/At_, N;=11!~4-10"/At_, N, =7!~5040/At, .

3aMeTHM, YTO MMEHHO KOJIMYECTBO ONEPALMOHHBIX AYEEK NCUXUKU OTJIMYAET 4YeJIOBEKa OT
MIPUMATOB U APYTUX XKUBOTHBIX [23].

KonnuecTBo pasnnuaeMbIX ICUXUKOH KadecTB OOBEKTOB B 3aBUCHMOCTH OT MEPHOCTH (KOJIH-
YecTBa MapaMeTPOB Pa3InueHHst 00BEKTOB) YCTAHOBJIEHO B LIEJIOM PsAE HKCIEPUMEHTOB [23].

C »Tol, KBaHTOBOM, TOYKH 3peHUS Ncuxudeckrue GyHKIun FOHTa-AyrycTnHaBHUIOTe (MHTYH-
¥sl, JIOTWKA, CEHCOPHKA M DTHKA) MPEJCTABIAIOT COOON BBIJENICHHBIE KBAHTOBBIE CTPYKTYPBI, KOTO-
pble paboTalT Kak 0coOble KBAaHTOBBIE MPOLECCOPHI, MEPEBOAS MCXOAHbIE AaHHBIC yepe3 (a30BbIH
(hOHOHHO-POTOHHBII MEPEX0]] B YIOPSA0UEHHOE KOHAEHCHPOBAHHOE COCTOSHHE B BBIAEICHHOM Cer-
MeHTe HH(OPMAIMOHHOTO MPOCTPAHCTBA, 00padaThiBasi OMMH U3 8§ U3BECTHBIX B COIMOHHKE aCIEKTOB
nHpopMaronHoro notoka [23]. Takoi moaxox K MOHUMAaHHIO POLIECCOB 00pabOTKN HH(OpMALUU U
MBILUICHHUS Aa€T BO3MOKHOCTD BBISIBUTH HOBBIE, paHEE HEU3BECTHBIE IPUHLMIIBI PA0OTHI ICUXHMUECKUX
CTPYKTYP UYEJOBEKA.

CpaBHeHHE MPOLECCOB MBIIUICHUS W KBAHTOBOI'O M3MEPEHHS MPOJIMBAET JOMOTHUTEIBHBIN
CBET Ha 3TH siBiieHU. [IpencTaBneHne 0 MakpOCKOMMYECKOM MHUPE MOPOKAAETCS KBAHTOBBIM IICUXHU-
geckuM cyGerpatom’. TIpi 3TOM Tpollece H3MepEeH s HAYMHAETCS C KBAHTOBBIX OOBEKTOB M 3aKAHUH-
BaeTCs TaK)Ke KBAHTOBHIM OOBEKTOM — JICBUOHHOHN KOHJCHCATHOW CTPyKTypoiu. OTcCrojia MOHSTHO,
YTO BBIJCJICHUE CO3HAHMEM MaKPOCKOITMYECKOTO MUPa — 3TO B HEKOTOPOM CMBICIIE HILTIO3HS, CBOETO
pola «cucreMa KOOPAWHAT», BO3HUKINAS B XOJE aJalTallMy *XHUBBIX OPraHU3MOB K clielu(puuecKkum
YCIOBUSIM MX CYIIECTBOBAaHHUS B OMNpPEACICHHBIX HHTEPBANaX IMPOCTPAHCTBA-BPEMEHHU M JHEPTHH-
HUMITyJbca. B peanbHOCTH MBI HMEEM BCE€ OCHOBAHUS MPEANOJaraTh KBAaHTOBYIO CTPYKTYPY MHUpa, B
KOTOPOI1 JIEBUOHHBIE CBEPXTEKYUHE CTPYKTYPHI, 00pa3yloliye MaTepHaibHbI cyOCTpaT ICUXHUKH, SB-
nsit0Tes noxacucremMoi. C Ipyroi CTOPOHBI, IPOLECC PEAYKLUUM BOJIHOBONH (DYHKIMHU 1O CHUX IOP 1O
KOHIIa HE pasraJlaHHbIi, MOKET OBITh MpEeACTaBIIEH KaK MpOoLecc KOHASHCAIIMH KBAHTOBBIX BO30YXe-
HUI B M3MepAIOLIeM NpHOOpe, KOTOPhIE COOTBETCTBYIOT CMECH COCTOSIHUN «OOBEKT-TIpUOOp», B €IH-
HO€ KOTE€PEHTHOE COCTOSIHHE.

OtMmeTuM, Takke, YTO KBaHTOBBIN aHamor H-teopemsl bombiiMana, roBopsieit 00 yBenude-
HUM DHTPONHH B 3aMKHYTOH CHCTEME, [TOKa3bIBAET, YTO B KBAHTOBOW CHUCTEME, Aa)Ke 3aMKHYTOU, MO-
I'YT IPOTEKaTh [IPOLIECCH C YMEHBLIEHUEM SHTPOIIUH. DTO IPOUCXOANUT IIPU CHUKEHUH CTETIEHU KBaH-

? Tlo-BUIMMOMY 3TO M ONMCHIBAETCS H3BECTHOM (opMyIIoil: «ATMaH (MHIMBHIyanbHOe 1) ecTh Bpaxman (mep-
BOOCHOBA BceX Bellel i (JeHOMEHOB)» B HHIUHCKOW (HIIOCODUIL.
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TOBOM 3aITyTAHHOCTHU YaCTHUILL 3TOU cucteMsl [115].

9. HoBbIN nogxon K onucaHuio npouecca KBaHTOBOro namepeHuns

PaccmoTpum Teneps mapazoKchl porecca KBAaHTOBOTO M3MepeHua. CunTaeTcs, YTo CO3HaHHUE
MIPOU3BONUT PEAYKIUIO BOIHOBOWM (QyHKIuU [83]. AHanu3upys nporecc udmepenus, M.b. Menckuii
MIPUIIEN K BBIBOAY, YTO MPOIECC M3MEPEHHS B KBAHTOBOW MeXaHWKE HEOOXOJMMO pacCMaTpHUBAThH B
paMKax KBaHTOBOH MHOTOMHPOBOH KoHmemmmu OBeperta [59, 60, 61]. CormacHo 3TOW KOHIIETIIAN
PEenyKIHS BOJHOBOH (DYHKIMH OTCYTCTBYET, a CYIIECTBYET OSCKOHEUHOE MHOXKECTBO Pa3BETBIISIO-
IIUXCSl COOBITUH W MUPOB. B 3TOM CMEBICIIE pelyKIus BOJHOBOTO MaKeTa — 3TO WILTIO3MS (B TO Ke
BpeMsI JIETKO TI0Ka3aTh, YTO MPOIECC U3MEPEHHS MTO3BOJISAET MPHUNACATh MHUMYIO SHEPTHUIO I CO3HA-
Hus [61]). C TOUKHM 3peHUs MpeIoKEHHON KBAaHTOBOW KOHIIETILIMU JKU3HW M CO3HAHHWSA, MOCIETHEe
BO3HUKAET B PE3yJIbTAaTe CYIIESCTBOBAHUS CBEPXTEKYYHMX KBAaHTOBHIX CTPYKTyp. BuxpeBoe cBepxre-
KyYee IBUKE€HHE 00yC/IaBJIHBAET CYIIECTBOBAHUE CaMOro (peHOMeHAa CO3ZHAHUSI, a Mepapxus Je-
BHOHHBIX CTPYKTYpP 00ycjaBjuBaeT HEPAPXUI0 YPOBHel co3HaHusi. HPOpPMAIMOHHBIN KBaHTO-
BBIIl CHTHAJI B3aMMOJICUCTBYET C KBAHTOBBIM CBEPXTEKYUYHMM TEJIOM, HO MPH 3TOM PEIYKIIHMH BOJTHOBOM
(hyHKIIMH HE TIPOMCXOANT: UMEET MECTO WHTep(hepeHIrs B KBAaHTOBOM cyOcTpate. PesymbpraTom 3Toit
uHTEpPEPEeHINH, KOTopas (aKTUUECKH SBJSETCS IPOIECCOM KBAHTOBOW 00pabOTKH HWH(pOpMAIIHH,
BBIPOKEHHOH uepe3 (POHOHHBIE WIM POTOHHBIE BO3OYXKICHUS B CBEPXTEKYUYEM Telle, SIBIISICTCS BO3CH-
CTBUE Ha OMOXMMUYECKHE PEAKIIMH, HCPBHBIC UMITYJIbCHI, MBIIIEYHAS PEAKIIUS WIA MBICIbh YCIIOBEKA.
Opnako Bce nHTep(hepHupyoIyre aabTepHATHBBI CYIIECTBYIOT B KBAHTOBOM CyOCTpaTe — CBEpPXTEKY-
yeM Hocutese co3HaHus. [loaToMy HeT HHKaKOW HEOOXOAMMOCTH B CYIIECTBOBAHHWU MYJIBTHBEpPCYMa
OBeperTa. Bech 3TOT MyIbTUBEpCYM OKa3bIBacTCA METapOpoil KBAHTOBOTO CO3HAHUSI, BOZHUKAIOIIETO
B CBEPXTEKyUYeM cyOcTpare, KOTOPBIH OMMUCHIBACTCS €IMHONW BOJHOBOW (DyHKITHEH.

Takum 00pa3om, KBAaHTOBBIM IMPOILECC M3MEPEHUS KaK HAYMHAETCS, TaK W 3aKaHUMBAeTCA
KBaHTOBBIM ITPOLIECCOM, TO €CTh HHTep(EpeHIHEl B CBEPXTEKYUeH KHUIKOCTH C M3MEHEHHEM pacIipe-
neseHust GOHOHOB U POTOHOB B HEH.

10. KBaHTOBas ¢husnyeckasa mogenb NCUXUKA U CO3HAHUS

AHanmu3 yka3aHHBIX (DakTOB HaéT OCHOBAHHWE IPEAIIOIOXKHUTEH CYIIECTBOBAHUE 0COOOTO KBaH-
TOBOTO CyOCTpara, CBSI3aHHOTO C HEWPOHHBIMH, KIETOYHBIMH, MOJIEKYJIIPHBIMH CTPYKTYpPaMmu, HO 00-
PasyIoLIEro CaMOCTOSITEbHBIE CTPYKTYPBI, KOTOPBIE OTBETCTBEHHBI 3a BBICIIME ACIIEKTHI MBILUICHUS U
co3HaHus. B Takoit Mozenu [23] HEHpOHHBIE CTPYKTYPHI HTPAIOT POJIL BBOAA—BBIBOAA MH(POPMAIIHH,
OCYILIECTBIISIFOT JOCTYI K KBaHTOBOMY CyOcCTpaTy M oOecriedrBaroT MH()OPMAIMOHHBIA TEpeXo] OT
MaKpOCKOITMYECKOI0 MUPa, TOAYMHSIOIIET0Cs 3aKOHaM KJIACCHYECKOH MEXaHHKH, K cyOcTpary mcH-
XHMKH, CBOMCTBAa KOTOPOrO JIy4Illeé ONMCBHIBAIOTCS 3aKOHAMH KBAaHTOBOM MexaHuUKd. KBaHTOBas u
HEHpOHHAS MOICUCTEMBI OKa3bIBAIOTCS COMPSKEHHBIMU TIOJICUCTEMAaMHU.

B psne pabor Hamu Obuia moka3zaHa HEOOXOIUMOCTH CYIIECTBOBAHUSI KBAHTOBBIX TEKYYHX
CTPYKTYp Y KHUBBIX OPTaHU3MOB [22, 23], KOTOpBIE, HAPSALY C MOJIEKYJISAPHBIM TEJIOM OOECIIEYHBAIOT
(heHOMEHBI JKU3HH, ICUXUKU U CO3HAHM. [Ipyu 3TOM KBaHTOBBIE TeJla )KUBBIX OPTaHU3MOB, BKIIIOUas U
YEJIOBEKa, COCTOST U3 JIETKUX 3JIEMEHTAPHBIX YaCTHIl — JIEBUOHOB (OT JaT. levis — JIETKuii), B3aUMO-
JEUCTBYIOLINX MEXAY COO0M Kak 3JeKTPOMarHUTHBIMU CHJIAMM, TaK M CHJIAMH HEJIEKTPOMArHUTHOTO
IPOUCXOXKICHUS, KOTOPBIE CBSI3aHbI C CYLIIECTBOBAHUEM PsAa HEUIEKTPOMATHUTHBIX Tonel. [lpunnu-
HaJIbHON 0COOCHHOCTBIO JIEBUOHHBIX TEJI KMBBIX OPTaHU3MOB SIBJISETCS TO, YTO JIEBUOHBI, OOBEIHHS-
sICb B €IMHYIO CTPYKTYpY, 00pa3yloT T. H. KBAaHTOBBIE 003e- W (epMHU-KOHJICHCATHI, CBEPXTEKYUHe
CTPYKTYpBL. DTO aHAJIOTMYHO OOPa30BaHMIO NPU HU3KHX TEMIIEpaTypax CBEPXTEKYUHX >KUAKOCTEH,
cocrosmux u3 atomoB “He v *He. Ho TeBUOHHBIE CTPYKTYpHI CTAHOBATCS CBEPXTEKYUHMH IIPH BbI-
COKHX TeMIIepaTypax, KpuTuueckas Temmeparypa 7,>2000 K, B orTmiune ot xuakoro remus “He, s
kotoporo T,=5 K umn *He, s kotoporo 7,=0,0026 K. Beicokre TeMIepaTypbl Iepexo/ia JeBHOHHBIX
CTPYKTYP B CBEPXTEKyU€€ COCTOSIHAE OOBACHSIIOTCA TEM, YTO MACChI JIEBUOHOB B THICSIYM M MUJIJIMOHBI
pa3 MeHbIle Macc aToMoB renus [14, 23], COOTBETCTBEHHO U BBIILE TEMIIEpAaTypa MEPEXoa B CBEPXTe-
Kydee cocrosiHue. [lodToMy mpu OOBIYHOW TeMmepaType CYILIECTBOBAHHS »HBBIX OpraHH3MOB
T=300 K meBHOHHBIE CTPYKTYPHI aOCOJIFOTHO CTAOMIIBHBI U 00JIaal0T MaKPOCKOITMYECKUMH KBaHTO-
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BBIMH CBOWCTBaMH. VIMEHHO C MX CyIIECTBOBAHWEM CBS3aHBI Pa3lIM4HbIEe ()EHOMEHBI IICUXHUKHU H CO-
3HAHWS, BKJIIOYas aHOMaJbHBIE CBOMCTBA M TPAaHCIEPCOHAIBHBIE ACIEKTHI, OOHAPYKEHHBIE pa3iInd-
HBIMH UcclienoBatTensaMu [23, 43—49, 74]. Oto o0OBACHIET M KBAHTOBBIC CBOWCTBA IICUXHYECKOTO TaK-
YK€ OTMeUaBIINecs MHOKECTBOM MCCIIE/IOBATENEeH — OT TICHXOJIOTOB JI0 MaTEMAaTHKOB U (U3UKOB [25].

OcTaHoBUMCS Ha TIpolecce KOHACHCAIIMU JIEBUOHOB Kak (pepMu-yacTuil B (pepMHUOHHBINA KOH-
JIEHCaT CO CBEPXTEKYYMMHU CBOMCTBaMH. [l MOHMMaHUS 3TOTO IMpolecca 00paTUMCS K KHUJIKOMY Te-
mmo. Ecin paccmatpusath “He, TO OH COCTOMT U3 aTOMOB, KOTOPBIE COEPKAT YETHOE YHCIIO (hepMu-
YaCcTHI[ — TPOTOHOB M HEUTPOHOB U MO3TOMY O0JIaZaeT EeJIOYHCIeHHBIM ClTHHOM. CBOWCTBA KHUIKO-
CTH, COCTOSIICH M3 TaKMX aTOMOB, OIIMCBIBAIOTCS CTAaTUCTHKOM bose-DininreiiHa. Takas KUIKOCTb
SIBJIICTCSL CBEPXTEKy4Yel U Colep kuT 003e-KoHaeHcaT (1o 7% oT obmieit maccel). B cBoto ouepens,
aToMbl *He COZIepaT HEUeTHOE YMCIO (hepMH-YaCTHIL C MOMYIETBIM CIIMHOM H [O3TOMY CAMH SBJIS-
[0TCS HEe 0030HaMU, a (hepMHOHAMHU C HEIeTbIM CIIMHOM M ToquuHstoTcs ctatiuctrke depmu-/upaxka.
Mexannu3M 0o0Opa30BaHUS CBEPXTEKYYECTH B TaKOM KUAKOCTH aHAJIOTMYEH MEXaHHU3MY CBEpPXIIPOBO-
JTUMOCTH, KOTOpasi BO3HUKAET U3-3a CYIIECTBOBAHUS B KPUCTAILIMUECKON pelIeTke MeTaia Un CIuia-
Ba CITa0BIX CHJI MEXKAJIEKTPOHHOTO — (DOHOHHOTO B3aMMOICHCTBUSI.

OTH cUIIbl 0OBEIUHSIOT 3JIEKTPOHBI B Maphl (T. H. KYIIEPOBCKUE TMaphl), U B pe3yJIbTaTe B dHEP-
TeTUYECKOM CIIeKTpe o0pasyeTcs mienb. Takas 3JIeKTPOHHAs XKHIKOCTh COCTOALIAs M3 KYNEPOBCKHX
Map CTAaHOBUTCS CBEPXTEKy4Yel W ABIIKETCS Yepe3 KPUCTAIUIMIECKYIO PEIeTKY, He HCIBIThIBAs COIPO-
TuBIenns. Takoil TOK 6e3 3aTyXaHHsI MOJKET CYIECTBOBATH CKOIb YrOAHO 10iro0. U sxumkom *He Tak-
e UMEIOTCSI CHJIBI MEXKATOMHOTO B3aUMOJICHCTBHS — 3JICKTpUYECKUe CHibl Ban-nep-Baanbca. D10
oueHb ciabble B3auMoeicTBrs. VX CHila IPONOPIMOHANIBHA F , TIE F — PACCTOSHHUE MEX/Ly YaCTH-
mamu. OHAKO ATOTO OCTATOYHO, YTOOBI MPU CBEPXHM3KUX TeMmiiepaTypax, 1,=0,0026 K, takoe mpu-
TSOKEHHE TIPHBEJIO K CBA3BIBAHUIO ATOMOB JKH/KOTO Tenusi “He B Maphl, aHAIOTHYHBIC SIEKTPOHHBIM
napaM B CBEPXIPOBOIHUKE. AHATOTHYHO KHUAKOMY TeIHIo ~He, TeBHOHHBIE GEPMUOHBI, KAK YACTHIIBI
C HETICNIBIM CIIMHOM, TTOMUUHSI0TCs cTatuctuke depmu-/upaka. Yxe npu Boicokux, 1,.>2000 K, onu
NEePEXOJIAT B COCTOSTHUE YKHKOCTH, 00J1a1atolIeii KBAHTOBBIMU CBOWCTBAMH, T. €. CBOWCTBAMH CBEPX-
TEKy4ecTH (U COAeprKallell KOHAEHCAT, KOTOPBIA MOXKET ObITh OTBETCTBEHEH 3a CHEUU(UUECKUE CBOM-
cTBa). B cuity Toro, 4To MexIy JTeBUOHAMHU OJJHOTO COpPTa CYIIECTBYIOT dJIEKTPOMArHUTHBIE U HEdJIeK-
TPOMAarHWTHBIE B3aWMOJICHCTBHS, OHH TaKKe CIa00 MPUTATHBAIOTCS OPYT K APYyTy, o0pa3yd, Kak U
aTOMbI “He MM 21eKTPOHbBI aHAIOTHYHbIE TTaphl. B CBOIO 0Yepe/Ih 5TO MPHBOIMT K MOSBICHUIO CBEPX-
TeKy4el IeBUOHHOW JKUJKOCTH C €€ MaKpPOCKOIMMYECKUMH KBaHTOBBIMHU CBOIcTBaMH. Buxpu B cBepx-
Tekydel (hepMHOHHOW >XHAKOCTH, OOpa3yIOT yCTOMYMBBIE CTPYKTYpPBHI, KOTOpbIE B COBOKYITHOCTH
MO>KHO Ha3BaTh KBAaHTOBBIM TEJIOM C ONpeAeIeHHON JUHAMUYECKON OpraHu3auei.

Kak moxkazan XK. [Tuaxe [70], u aTo monpobHo uccnenoan M.3. Llexmuctpo [88], uHTEIICKT
YelloBeKa XapaKTepusyercs Oe3’HTPONMHHOCThI0 omeparuii. OZHaKO B paMKax TEPMOIWHAMHUKH
memuieans H.M. Kobo3eB He Mor JgaTh OTBeTa, MOYEMY MBICIHTENBHBIE ONEpali Oe3HTPOIHIHBL.
Benp coracHo TpeThbeMy 3aKOHY TEPMOJAMHAMUKY SHTPOIHS CUCTEMBI CTPEMUTCS K HYJIIO TIPU CTPEM-
JIEHUU K HYJII0 TeMIeparypsl camoil cucreMsl [88]. O1o u mano U.3. LlexMuctpo oCHOBaHUS CAENATH
BBIBO/JI, YTO TEPMOJMHAMUKA MBIIUICHUS HE OOBSICHAETCS Ta30M U3 JIETKUX 3JE€MEHTAPHBIX YacTHUIl U
yK TeM Oosiee He OOBICHIETCS PabOTOH MOJICKYJSPHBIX CTPYKTYp MO3ra, 3aBEJOMO OOJIaIaroIInx
3HAYUTENFHOW 3HTpomuell. Tak BO3HMK Tak Ha3bIBAEMBIA «TEPMOAMHAMUYECKHHA MapajoKC MBIIILIe-
HUSD», KOTOpBIA chopmymupoBan H.M. KobozeB [52] u meransHO mpoananuzuposan M.3. Llexmuctpo.
[IpenoxeHHbI HaMH TIOJXO/ pa3peliaeT 3TOT MapajoKC U CHUMAET MPOTUBOPEUHS C TEPMOIHMHAMU-
KOH.

11. KBaHTOBbIE Tena U runoTe3a 0 BO3HUKHOBEHUN MOJEKYIISIPHbIX OUONOrM4ecKkux CTPYKTyp

OO6pa3zoBaHue TUHAMHYICCKUX BHXPEBBIX CTPYKTYP C IIOCTOSTHHBIM TOKOM CBEPXTEKYyUeH JKH/I-
KOCTH, KOTOPbIE MOKHO OTOXIECTBUTh C «OpraHaMu» KBaHTOBOIO Teja, JUIsl CBEPXTEKydel (epMu-
JKHUJIKOCTH HEPTeTU4eCKH 00Jiee BHITOIHO, YEM CTATUYECKOE HEMOJIBUKHOE cocTosiHue [26, 51]. AHa-
JIOTOM 3TOMY SIBIIsieTCsl (POpMHUPOBaHUE CTPYKTYP B HEPABHOBECHBIX CHHEPTEeTHUYECKUX Mpoleccax. B
CBOIO OYepelb CTPYKTYPHI KBAHTOBBIX Tell, KaXKI0€ U3 KOTOPBIX COCTOWUT W3 OJHOTO (WM ABYX) COp-
TOB JIEBUOHOB, MOTYT UHIYIIMPOBAaTh (DOPMUPOBaHUE MOJO0HBIX CTPYKTYp y OoJiee TSIKENBIX JICBHO-
HOB 3a CYET MOCTETIEHHOTO 3aXBaTa TKENBIX JISBHOHOB BUXPsMU Ooliee Jierkux dactuil. [lamee chop-
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MUPOBaHHas MepapXusi KBAaHTOBBIX TEN MOXET BO3JEHCTBOBaTH Ha (HOPMHUPOBAHUE MOJIEKYJISPHOTO
Tena, TO ecTh Ha 00pa3oBaHHe OHONIOTHYECKOTO MOJEKYIIPHOTO OpraHu3Ma. Takoil KBaHTOBBIH MO/I-
XOJI K OIMCAHUIO SIBJICHUH JKM3HU U CO3HAHUS MO3BOJISET PEIIUTh MPOOJIEMY MOSBICHHS MEPBBIX Ca-
MOOPTaHU3YIOIIUXCSI OMOIOTHYECKIX MOIIEKYN U CTPYKTYp. Kak u3BecTHO, BEpOATHOCTh BOSHUKHOBE-
HUS MHHUMaTbHON kKomupytomied menn JIHK wimm aktmBHOTO Oenka (MenTHIa) METOJaMHU CTaHAapT-
HOM TepMOJMHAMHKH OIEHMBAETCS Ype3BbIYAHO Maoil Bemmumnoit: P<102" [79]. Bee mombiTku
peumTh 3Ty npobieMy ycrexa He UMEIH, T. K. Ha mepebop BCeX BO3MOXKHBIX BAPHAHTOB MTPHUPOJIE T10-
HaJ00MII0CH OBl BpeMsi, HAMHOTO TIPEBHIMIAIOIIee BpeMs CyIliecTBOBaHMs BceneHHOM.

UToObI OHATH, KaK B paMKax KOHIICMIIUN CYIIECTBOBAHUS KBAHTOBBIX TEJ PEIIACTCS 3Ta MPO-
OJiema, pacCCMOTPHM TMPOCTYIO, HO OJIM3KYIO0 3a/1auy, onvcaHHyto [[x. Hukomucom, st KOTOpoii OH He
CMOT HallTu ynoBieTBopuTenbHOro pewmenus [67]. CyTb 3agauu COCTOUT B clienyromieMm. B nucrer-
YepPCKOM KOMHATE adporopTa CHAUT U padoraer 20 mucmeTdepoB; B 4ac mpuxoauT 50 3ammpocoB OT
camoneroB Ha mocaiky. Jlx. Huxomuc cumtaer, uto cymectsyer 2°°=2'" papuanros orsera n no-
3TOMY HE HaXOIUT YJIOBJIETBOPUTEILHOTO pelieHus, kak 20 aucrerdepoB o0padaThIBalOT TaKOe TH-
rauTckoe uncio BapuanTo Kak 2'"" BapuanToB B uac. CornacHo HUKONMCY HEMOHATHO, KAKMM 06pa-
30M MO3T MOKET 00padaThIBaTh TAKOE UYAOBHIHOE KOJHMYECTBO BAPUAHTOB — 3TO TIIyOOKas 3arajka
[67]. OnqHako HUKAKOM MHCTHUKH 3[€Ch HET, a HEMPAaBOMEPEH CaM IMOJAXOJ K PEUICHUIO 3ajayu. Jie-
MEHTApHBIA 3ApaBbIii CMBICT IMO3BOJISET 3aKIIOYWTh, YTO HA OJHOTO JHCIIETYEepa MPHUXOTUTCS
N=50/20=2,5 3anpoca B gac. [loaTromMy aucrnieTdep B COCTOSHHH yAETUTH 00pabOTKE OJHOTO 3ampoca
U pelIeHuIo mpoodieMsl B cpenHeM =60 muH/2,5 3anpoca=24 MuH. SICHO, 4TO HUKAKOTO 4yAOBHUIIHOTO
ObICTpOmeHCTBUS I 00paboTku mHpopMaru He TpedyeTcs. TOHKOCTh 3/1eCh B IPYroM: NIEHCTBHS
Bcex 20-TH AUCTIETYEPOB B3aHMHO KOPPEIUPOBAHHBI, a CHTHAII HAa 00pa0dOTKy MomagaeT TOIbKO K CBO-
6omHomy aucmnerdepy. Ho 3Ta KOppeampoBaHHOCTh NEHCTBUN AHUCIIETYEPOB HUKAK HE YUHUTHIBACTCS
CTaHJIAPTHBIM KOMOHMHATOPHBIM TOJX0J0M. TakuMm 00pa3zoMm, JucCIeTYepCcKas MpeACTaBIseT co0oit
cuctemy ¢ 20-10 B3aUMHO-KOPPEITUPOBAHBIME 00pa0aTHIBAIOIITIMHI HHPOPMAIIAIO CTPYKTYPaMHU.

Ou4eBUIHO, YTO €CJTH BMECTO JUCIETUYEPCKONH MBI PACCMOTPUM HEKOE YHCIIO B3aUMHO KOppe-
JUPOBAHHBIX MPOIECCOB (HAIPUMEP BUXPEH B CBEPXTEKYyuel KHJKOCTH), TO Mbl OOHApy>XKUM, 4TO B
TAKOW CHCTEMe HEeT HeOOXOMMMOCTH mocienoBaTenbHo nepebupars 2'° Bapuantos. Takas 3agaua
pemaeTcsi HHBIM crioco6oM. KBaHTOBO-KOppennpoBaHas cucTeMa B CBOel paboTe HKBHBaJeHTHA II0
KOJIMYECTBY ONEPALMii 1OCeq0BaTenbHoMy KonnuecTBy B N!: N,~ N! B ciydae 3apoxaeHus KU3HHA
3ajaua He permaercs mepedopom 107000710000xp000030000 poy Ao, KBaHTOBAS IGBHOHHAS CTPYKTYPA,
MIPOU3BOASIIAS OTOOP OMOJIOTMYECKU aKTUBHBIX KOMIIOHEHT MOJICKYJ, MOXET COCTOSITh M3 HECKOJIb-
KHX KBaHTOBO-KOPPETUPOBAHBIX MmojacucTeM. Tak, mis ¢popmupoBanus nenu u3 600 HyKI1eoTH10B (Kak
y BUpyca TabaqHOH MO3anKH ), BEPOSITHOCTH COOPKH B OMOJIOTMYECKH aKTUBHOE COCTOSTHHE COCTABIISCT
P~102"". Ho nams mByX KOppETHPOBAHHBIX IOJICHCTEM HEOOXOAMMO IIPOBECTH BCErO JIHIIb
N>=2000/2=1000 omeparmmii 0TOOpa MOAXOAAIINX HYKJICOTHIIOB, T. K. HEOOXOoauMas «UHGOPMAIIHS
YK€ CYIIECTBYET B BUJIC TPAHUYHBIX YCIOBHI, KOTOPHIC 3aJaHbI CBEPXTCKYUYUMH KBAHTOBBIMHU JICBHO-
HHBIMH CTPYKTypamu. Bpems 3Toro orOopa ompenensieTcss CpelHUM BpeMEHEeM OJHON OHoXuMude-
CKOM1 orepaiyy 1 9acTOTON BCTPEYAEMOCTH HYKJICOTHAA WM aMUHOKHCIOTHOTO OCTaTKa B OMOXUMHU-
94ECKOM PacTBOpE.

Takxum oOpa3oM, Jake MPH HEBBICOKOW KOHIEHTPAIIUN HYKIICOTHIOB (POPMHUPOBAHHE TTEPBUY-
Ho#t perumunupytronieiics PHK win JIHK non ynpasieHueM KBaHTOBOM CTPYKTYpPbl MOTJIO MPOU3ZOUTH
OYEHBb OBICTPO IO TEOJOTHIECKUM MEPKaM — B T€UCHHE HECKOJIBKHUX IECATKOB JeT. Jlamee mpoucxo-
mut cuHTe3 Oenka o marpune PHK wmu JIHK, ycnoxuenne u otOop noxyduBiieiics cuctemsl. [lpu
sToM cOOpKa MO BO3ACHCTBHEM CBEPXTEKYYEro KBAaHTOBOTO JIEBHOHHOIO CyOCTpara SIBISETCS MPO-
IIECCOM, YCHJIMBAIOIUM BEPOSITHOCTH IMOSBJICHUS HEOOXOJAMMOI0 HYyKJIeoTHAa B Hy:)kHOM MecTe PHK
(AHK)-nocnemoBaTenbHOCTH, HO HE JKECTKO JCTEPMHHUPOBAHHBIM MEXaHUYECKHM MPOIECCOM. DTO
CBSI3aHO CO CIIA0OCTHIO B3aUMOICHCTBUI KBAHTOBBIX M MOJICKYJISIPHBIX CTPYKTYD.

B3anmogeiicTBre M BO3IECTBHE KBAHTOBBIX CTPYKTYp SIBISIETCS 3HAYMMBIM B HEPaBHOBEC-
HBIX YCJIOBHSX, KOTJIa PE3KO BO3PACTACT YyBCTBUTEIHLHOCTh OMOXMMUYECKOW CHUCTEMBI B TOYKaX Ou-
(ypkanuu. Takum 00pa3oM CBEpXTEKydHe KBAaHTOBBIC JICBHOHHBIE CTPYKTYPHI JIETKO PENIal0T Mpo-
OyleMy MEepBHYHOTO CHHTE3a W ONTUMAIBHOTO 0TOOpa, a TakXKe MOAJEpKaHMs MEPBHYHBIX (POPM KH-
BOTO BEI[ECTBA BHE 3aBUCUMOCTH OT TOTO, I'IE€ BIIEPBBIE MPOMCXOIUI ITOT Mpoliecc — Ha 3emiie, Ha
Mapce Wi Ha WHBIX IDIAHETAX WHBIX 3BE3JHBIX CHUCTEM. boliee TOro, OJHOBPEMEHHO pa3peliaeTcs
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mpodeMa BOZHUKHOBEHHS M MOAJEPKAHUS XUPATbHOCTH WM IUCCHUMMETPHH >KUBOTO, HEpa3peLIH-
Mas 70 HacTosmero BpeMern [32]. O4eBUAHO, YTO CBEPXTEKYUHE JICBHOHHBIC CTPYKTYPBI HHAYITUPY-
10T ¥ TOAJIEPKUBAIOT XUPATBHOCTh OMOJIOTMYECKUX MOJIEKYJ B )KUBBIX OpraHuW3Max, T. K. 3Ta JUCCH-
MMETpHsI 00yCIIaBIMBAETCsI HAPYLICHUEM CUMMETPHUI B CaMHX JIEBUOHHBIX CTPYKTypax. B cBoro oue-
pellb XUPaJbHOCTh CBEPXTEKYUUX JKUAKOCTEH MOXET OBITh CBSI3aHA CO CTPYKTYPOH BaKyyMa, SHEpPTUs
KOTOPOIo cocTaBiisieT 75% Habnromaemoit aneprun BeenenHoi [17]. B ¢Bsi3u ¢ 3TUM MBI MOXEM CKa-
3aTh, YTO ()EHOMEH JKU3HH CBS3aH MMEHHO C CYLIECTBOBAHHUEM CBEPXTEKYUMX JIEBUOHHBIX CTPYKTYD,
UX Uepapxuu. A MoJeKyJsipHas GopMa >KU3HH SBJISIETCS TOJIBKO YaCTHBIM CIIydaeM, TOUHEEe MOJIEKY-
JSIPHOHM MOJICUCTEMOH 00IIel CHCTEeMBI XKH3HEHHBIX TpolieccoB. B cuiy aToro monekyisipHas gpopma
KHU3HM HEAOJITOBEYHA B OTJIMYME OT CTAOMIIBHBIX CBEPXTEKYUMX JICBHOHHBIX (hopM, OoJbIIasi 4acTh
KOTOPBIX SIBJSIICH CBEPXJIETKMMHU KBaHTOBBIMHU TeJIaMH, MOTYT CYLIECTBOBAaTb OT HECKOJIBKHMX ThHICSY
JI0 MWJUIMOHOB U J1a)K€ MIJUIMAP/IOB JIET.

Takum 00pa3oM, KBaHTOBBIE JICBUOHHBIC Tella 00pa3yIOT MEPBUYHYIO TOJNIEBYIO CTPYKTYpY, B
CHJIOBBIX JIMHUSIX KOTOPOW ABHMXKYTCSI OPraHUYECKHE MOJIEKYJIb, IOCTEIIEHHO COSAUHSSICH B MOJIEKY-
JSIPHYIO CTPYKTYpPY, HauboJjiee ONTHUMAJIBHO YAOBJIETBOPSIOLICH TUHAMUKE U CTPYKTYype KBAaHTOBOI'O
JICBHOHHOTO TeJa, KOTOpoe (PaKTHUYECKH SIBISIETCS HEKOTOPOH ITUHAMHUYECKOH «II0JIEBOWM MaTpHIIEH,
MoJ00HO CHJIOBBIM JIMHUSAM MarHUTHOTO I10JIsI, OPHEHTHPYIOLIETO Kelle3Hble OMWIKU. PazHuma cocro-
UT JIMIIb B TOM, YTO JIECBUOHHOE BO3ACHCTBHE Oosiee c1aboe B CUILy Majoil Macchl JIEBUOHOB, U IPO-
Lecc IJIATCS Ha MOPSAKM MEAJICHHEe, a ero AUHAMHKa OIPENessaeTcs] TEMIIEPaTypold U COOTBETCTBY-
oMU QaykryanusiMu cpensl. OTCrola aBTOMAaTHYECKH CIIEAYET M MOHIATHE MOPQOreHEeTHYECKOTro
moiist, BBeteHHoro A.I'. I'ypBudeM st oObsicHeHHs (opMUpoBaHUS U pocta opranu3mos [42]. Takoe
I10JI€ SIBJISICTCS IIPOM3BOJHBIM OT KBAaHTOBOI'O Tena. Ho 3To mpoueccs! yxe He A 3apOKACHUS )KU3HU
Y BO3HUKHOBEHHSI TIEPBBIX OMOMOJIEKYJI, & JUIS CIOXKHUBIIUXCS W MIPOIBOIIONMOHUPOBABIINX OPTaHH3-
MOB. Takum 00pa3oM JIEBHOHHBIE CBEPXTEKYUHE Tella YIPABISIOT U POPMUPOBAHUEM OHOJIOTHYECKHX
MOJIEKYJI ¥ OMOJIOTMYECKUM MOJIEKYJIAPHBIM OPIaHU3MOM B LIEJIOM KaK CBOEH IOACHUCTEMOM.

Urak, npoliecc BOSHUKHOBEHHUSI MOJIEKYJISIPHON OMOJIOTHYECKOM CTPYKTYPHI BBITIISIUT CIIETY-
FOIIUM 00pa3zoMm:

KOH/IeHCalisl B MepapXu4ecKoi Mocjie10BaTeIbHOCTH JeBUHOHHBIX CBEPXTEeKY4YHX Tesl —
— c0OpKa 110 110J1eBOi cCBepXTeKy4eil MaTpuue —
— camoperunuupyomasics PHK (JIHK) —
— OeskoBas coopka mo matpune PHK (IHK).

12. KBaHTOBbIe CTPYKTYpbl, CO3HaHWEe U HEMPOHHbIE CTPYKTYpPbI MO3ra

B onucanHON HaMH CTPYKType OpPraHM3alUU )XKMBOI'O OPraHHW3Ma, BKIIIOYAsl CO3HAHUE, JIETKO
YBHUJIIETh pElICHUE MPOOJIeMBbl, 3aHUMAaBILEH MHOTUX MBICIUTENeH, QuinocodoB n PHU3MKOB: mouemy
MICUXUYECKOEe — HACANbHO, a HAOII0NaeMblii MaKpOCKOIMYECKHH MUP — HeT. VIMEHHO CBOHCTBO
CBEPXTEKYUYECTH KBAaHTOBBIX XKMIKOCTEH, BKIIIOYasl UX pa3indHble (pa3pl, obecrieunBaeT CBOWCTBA 0€3-
SHTPONMIMHOT0, MI€ATHHOTO MBIIUICHUS U CO3HAHUSA. JTO TaKKe M KBAaHTOBHIE, HEJOKAJIbHBIE CBOM-
CTBa mcuxudeckoro cyocrpara. [loaTomy mcuxuka yenoBeka, oOpa3oBaHHAs HepapXxueil KBaHTOBBIX
KHUIKOCTEH — 003e- U (PepMHU-KOHIEHCATOB — M3 JIETKUX YaCTHLI, [10 ONPEENICHUIO SIBIISETCS HEJo-
KAJIbHOM, HEpEeAyLHUPYEMOM, LIEJIOCTHOM KOIE€PEHTHOM CTPYKTYpOH, KOTOPas ONMUCBHIBAECTCS €IMHOMN
BOJIHOBOH (hyHKumeit Y. Bo30yxaeHus B TaKuX KOHJEHCATaX MOT'YT COOTBETCTBOBATH MOTOKY MBICIIEH
1 4yBCTB.

3aMeTHM TakKXke, 4TO B HACTOsIIEe BpeMsl OypHO pa3BHBAETCSl HAIIPABICHUE 110 CO3JAHHUIO
KBAaHTOBBIX KOMIIBIOTEPOB, KOTOpbIe HAMHOTO 3¢ dekTnBHEee 00buHbIX. C Halleil TOUKU 3peHus], TaKue
CUCTEMBI YK€ peaii30BaHbl B MPUPOJE HA OCHOBE CTPYKTYpP M3 KBAaHTOBBIX XHAKOCTEH — 0o3e- u
(epMU-KOH/IEHCATOB JIETKUX AJIEMEHTApHBIX YACTHII.

[cuxnueckue ¢pynkmun K. I'. FOrra—A. AyrycrnHaBudiore, Kak ObUIO TTOKa3aHO HaMH, TaKXKe
MOJKHO PacCMaTpUBaTh KaK CHCTEMY CIIENHU(PHYSCKUX KBAHTOBBIX KOMITBIOTEPOB, KAXKIBIH U3 KOTOPBIX
00pabaTpIBaeT ONpeeIEHHBIN acTIeKT HH()OPMAITMOHHOTO TTOTOKA [23]

HerpyaHo 3amMeTuTh, 4TO TAKOE KBAHTOBOE OIMCAHHE ECTECTBEHHBIM 00Pa30M BKIIIOYAET B Ce-
0s1 rosorpaduuecKue MPUHIMIBI MBIIIJIEHUS, KOTOPbIE pacCMaTpUBAINCH PsioM aBTOpoB. llpenso-
JKCHHAs] HAMU KBaHTOBAsl JICBHOHHASI MOJIENIb OOBSICHSIET TAK)KE U3BECTHBIN MCUXO(PHU3MIECKHI Mapa-
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TIEITU3M.

Kaxnaplii ypoBeHb OpraHM3anyy SBISETCS LEIOCTHBIM M MO3TOMY O0JafaeT OIMpeeeHHOM
ABTOHOMHOCTBIO B OCYIIECTBIIEHUN COOCTBEHHBIX MPOIIECCOB XKU3IHEACATEIHHOCTH U B MOAEPKAHUH
ycToitunBoro romeoctasa. Kak crnpasegiuso 3ametui P. [lenpoys [69], mpocToit MakpockonmuuecKon
KOT€PEHTHOCTH MO3Ta HeJI0CTaTOYHO, B IPOTUBHOM CITydae CO3HaAHHEM 00J1aiaiy Obl ¥ CBEPXIPOBO/I-
HUKW. Ho OMOKOHIEHCHPOBaHHBIE CUCTEMBI, B OTJIMYUE OT MPOCTHIX CBEPXIPOBOJHUKOB H CBEPXTEKY-
YHX KHUJIKOCTEH, SIBIIIOTCS HepaBHOBEeCHbIMU. [10/1 BO3IEHCTBIEM MOCTYIAIONINX TOTOKOB SHEPTUH U
WH(GOPMAINH B TAKUX CBEPXTEKYUNX CHCTEMaxX (DOPMHUPYIOTCS CIOXKHBIE CTPYKTYPHI U3 BUXPEH U TEK-
CTYp, COJIEPKAIIUX HOPMAITBHYIO KOMIIOHEHTY. DTU CTPYKTYPBI SIBIITFOTCS KOJUIEKTHBHBIM COCTOSHU-
€M BCEH CBEpXTEeKyuel JKUIKOCTH M IPEJCTABIIAIOT COOON 00pa30BaHusl, UM «OPraHbD», KBAHTOBOTO
TeNa, OTBEYAIOIINE 33 PHEPTeTUIECKU W WH(GOPMAIIMOHHBIA MeTa0OIN3M, M BBICTYAIOT KaK HEOThb-
emiieMasl 4acTh Iporecca (PyHKIMOHMPOBAaHUS CBEPXTEKY4Yero KBAaHTOBOTO OMOKOHIEHCaTa — Iie-
JIOCTHOTO W HEJIJIMMOT0 MaKpPOCKOITMYECKOI0 KBAHTOBOI'O 00BhEKTa — B IMOTOKE HEpruu. Takas cu-
HEpreTHYecKasi CHCTeMa U ee (PYHKIIMOHHPOBAHME MOXET ObITh OMMCAaHa KaK ONpeeNIeHHBI YPOBEHb
OpTraHM3aliN KU3HEACITeIHLHOCTH, WM YPOBEHb )KHBOTO, C COOTBETCTBYIOIUM YPOBHEM CO3HAHUSI.
Crnoxusiiascs, chopMUPOBaHHAs CTPYKTYpa CTPEMHUTCS MOIICPKUBATh CBOE CYIIECTBOBAHUE B MOTO-
Kax dHepruu U uHpopManuu. [lodToMy MepapXus KOJUIEKTUBHBIX KBAaHTOBBIX 3¢ (eKTOB obecrieunBa-
€T MaKpOCKOITMYECKYH0 KOTEPEHTHOCTh M0O3Ta, HE00X0IUMOCTh KoTopoii otmetwin P. Ilerpoys u npy-
THE aBTOPBI, TAK KaK Ha MOJICKYJISIPHOM W HEHPOHHOM YPOBHSX JJIS TaKOW KOT€PEHTHOCTU HE CyIIle-
cTByeT (¢usnyeckux yciopuit. Pomxkep Ilenpoys coBmecTHO ¢ HelipoOuonorom CTroapToM
Xamepodhdhom TpemIoKUI TUIOTE3y O CBA3M CO3HAHUS C KBAHTOMEXAHMUYECKMMHU KOJCOAHUSMH B
MHUKPOTPYOax IUTOCKEIeTa KIETKH, CO3/IaB «TEOPUI0 KBAHTOBOTO HEHPOKOMIIbIOTHHraY. Ho, kak npu-
3HaeT cam P. [leHpoys, 3TOro Mano, Tak Kak ajs TI00aTbHOW KOOPAMHALNN BCEBO3SMOXHBIX MBICITH-
TEJILHBIX TPOLIECCOB HEOOXOIUMA KKO2EPEHMHOCb 6 Macumadax, 2opazodo 6oaee KPYRHbIX, Hedlcelu
omoenbHble MUKPOMPYOOUKU UNU Oadxce yenvle yumockenemol. JJONxiCHA Cyuecmeosams CyujecmeeH-
Hasl KGAHMOBASL CYEHIEHHOCTb MeHCOY COCMOAHUAMU, NOO00EPIHCUBACMBIMU GHYMPU OMOECTbHBIX YU-
MOCKeNemo8 60 MHOZUX HelPOHAX, — MO eCb HeUmo 6p00e KOMLEKMUBHO20 KBAHMOBO20 COCTNOSIHIUSL,
oxeamuleaioujeco oouupusle obracmu mozea» [69].

O meduyuHcKkux napadokcax — xuebix «modsix 6e3 Mosza»

Ha manmmune KBaHTOBOHM IMOACHCTEMBI, CONMPSDKEHHONW ¢ HEHPOHHONW — YKa3bIBAIOT U (haKTHI
CYLIECTBOBAaHUS XKHBBIX JIIOJICH, Y KOTOPBIX HEHPOHHBIE CTPYKTYPHI B TOJIOBHOM MO3T€ ITOYTH OTCYT-
CTBYIOT, KOTOpBIE 0JIATOTOIYYHO XHUBYT WM XHJIH U Aaxke 001aJar0T JOBOJIBHO BeIcoKkUM 1Q (y Heko-
TOpeIX — 70 126). IIpu 3TOM mMOYTH Bech 00BEM MO3Ta y TaKUX JIFOACH 3aHIT MO3TOBOM KUIKOCTHIO
[124, 147]. Spxum npuMepoM SBISETCS XOPOIIO MCCIETOBAHHbIN U OMHCAHHBIM B aBTOPUTETHOM Me-
JULIMHCKOM XypHase «Lancet» cimywail «kinepka u3 Mapcesnsi» Matbe P, oOpatuBmierocsi B Bo3pacrte
44 ner B 60MBHUITY C Kao0o0i Ha crabocth B neBoii Hore. KommbrotepHast Tomorpamma (KT) u mar-
HUTHO-pe3oHaHcHas Tomorpadus (MPT). mokazanm, uto y Hero orcyrctByeT 90% Mo3ra, a octaBmias-
Csl 4acTh, B Pe3yJIbTaTe pa3BUTHA rUApoLedaIiy 3aHsITa CIHHHOMO3TOBON KUAKOCTBI0. OH UMeeT He
oueHb BeIcOkui cpenuuii IQ — 75 (mpu HOpMme ot 85 mo 114), Ho HOpManbHO paboTaeT TOCyIapCTBEH-
HBIM CITY KaIlliM, K€HAT U UMEET ABOMX AeTer. [Ipr aToMm ero BepOanbHbIN HHTEIIEKT paBeH 84. Cuun-
TAEeTCsl, YTO MO3T 3TOrO YENIOBEKa MEJIEHHO YHHYTOXaJcs B TedeHue 30 JIeT Mo Mepe HaKOIUICHUS
XKUIKocTH. EMy mocTaBuiM JuarHo3 emé B MOAPOCTKOBOM BO3PAcTe W MPOBEIH LIYHTHPOBAHHE AJIS
BOCCTaHOBJICHUSI JABMKCHUS JTMKBOPHOM JKMAKOCTH, HO B 14 ner myHT yOpanu. B pesynbrate xua-
KOCTb B Ueperie HaKariuBallach, a MO3T TIOCTETIEHHO pa3pyIlalics, 1 Ha MOMEHT 00ciIeJoBaHus Tpe/-
CTaBJIsU1 cOOOM MPEUMYILIECTBEHHO BHEIIHUI TOHKHUHN CII0M HEpBHOHM TKaHW. BHYTpeHHsS 4acTh Mo3ra
orcyrctByeT. C MOMeHTa OOHapy»eHHsl Takoro ciydas mpornuio 10 ner, kimepk Marse P. mo-
HpEeXHEMY )KMBET U pabOTaeT, XOTs, I0-BUIUMOMY, NIPOLIECC AETPafallii HEHPOHHBIX CTPYKTYpP MO3ra
no-npexHemy npogoikaercs. [Ipod. korautuBHbIX Hayk Akcenb Knupemanc (Axel Cleeremans), u3
Bproccenbckoro cBOOOAHOTO yHHBEPCUTETA, pacCMaTpUBasl 3TOT ciydaid, oTMeuaeT: «Jlrobas Teopus
CO3HaHMsI JOJDKHA OBbITh B COCTOSHUM OOBSICHUTH, II0YEMY TAKOH YEJIOBEK, Y KOTOPOIO HE XBaTaeT
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90% HEeHPOHOB, HO-TIPEKHEMY TEMOHCTPHPYET HOPMAILHOE TIOBEICHHE) '’

Ho »TOoT cnyuwail He sBnsieTcs eAMHUYHBIM. B mcTopum MenuiuHbl 3aUKCHPOBAHBI MHOTHE
AHAJIOTUYHEIC, U JJake 0oJiee cephe3HbIe Cilydyan. DTO U a0 ocHOBaHue enle B 1980 roay uccnemnosa-
temto P. Jleuny Ha3Bate | DT . |
CBOIO CTaThiO B
«Science»  «JlelicTBu-
TENILHO JIM HaM HYXeH
mo3r?» [143] , B koToO-
po¥ OH ommcan psn ciy-
YyaeB Tuapouedaiuu co
CCBUIKOW Ha TPaKTHUKY
npodeccopa TeANATPUN
Medpdunackoro  yHu-
Bepcutera Jlxona Jlop-
O6epa (John  Lorber,
1915-1996).

B YaCTHOCTH,
ObUT Cily4all CTYZEHTa,

KOTOpPBIH JKaoBascs
Bpauy Ha HeOoJbIIOE
HEIOMOTaHHE. ITocne

KOHCYJIbTallMM ITallMEHT W et
Y 1 & CpaBHenune Mo3ra Kiepka u3s Mapceist (B BepXy) € MO3roM HOPMAJIbLHOIO
monan k- mpogeccopy 4eJI0BeKa (BHHU3Y):

JlopGepy. «CKaHHpOBa: 1. AkcuanbHbIA cpe3 (BUI CBEPXY);

HMC TIOKa3alo, 9TO BCC (2 dponTanbHbIi cpe3 (BHI CIIEPEIN);

IIPOCTPAHCTBO YEPENHOM | 3. CarurranbHelii cpes (Bua cOOKy).

KOpoOKM cryneHTa 3a- |CHuMok lA cienaH npu nomouu kommsiorepHoit Tomorpaduu (KT), ocranbHbie
HUMAaJIA JKEIYI0UKH, |— IIPH IOMOLIM MarHUTHO-Pe30HAaHCHON Tomorpapun (MPT).

3aII0JIHCHHBIC JIUKBO- | pye. 9.

pom. HepBHas TkaHb ero
MO3ra MpeCTaBIIsIa JIMIIb TOHKUN CIIOH B HECKOJIBKO MUJUIMMETPOB BOKPYT HUX. TeM HE MeHee, 3TOT
CTYJICHT HE CTpajall KaKHMH-THOO0 OTKJIOHEHWsSMH B Ticuxmke (ero 1Q ObuT Jaske HECKOIBKO BBIIIE
HOPMBEI # cocTaBiisut 126). OH ycrnemHo yuuicst (0co0eHHO mpeycrieBall B MaTeMaTruKe) U JaKe CMOT C
OTJIMYNEM OKOHYHUTH YHUBEPCUTETY.

Bropoit mpumep: «B 1970 roxy xurens Hpro-Mopka ckoHuancst B BO3pacTe TPHALNATH MSATH
net. Korga 1yt onpeesieHust IpU4IuHbI €To MPeKAeBpEMEHHON CMEPTH ObIIIO IIPOM3BEIEHO BCKPHITHE,
ObUTO Tarke OOHApYKEHO NMPAKTHYECKH IOJHOE OTCYTCTBHE MO3ra. JTOT 4YelOBeK paboTan KOHCh-
epKEeM U I0JIb30BANICS MOMYIIPHOCTBIO B CBOEM OKpYXeHuH. JKurenu qoma, B KOTOPOM OH padoTal,
pPaccKasbIBaJM, YTO OH OOBIYHO IPOBOAXI CBOE BPEMS 33 PyTUHHBIMH 3aHATHAMMU: CICANI 3a IAPOBBIM
KOTJIOM, YHTAJI Ta3eThD ' [143].

OObIYHO 00BsICHEHUSI HEHPODHU3NOIOTOB I TAKUX CIY4aeB, CBOAATCS K TOMY, YTO OCTATKU
HEpBHOH TKaHW OepyT Ha ceOs Bce (GYHKIMHM OTMEPIINX HEHPOHHBIX CTPYKTYp. DTO, 0 U3BECTHOMU
CTETICHH, MOKET OOBSCHHUTH CITydau JIIOJEH C MOPaKEHUSIMH ITOJIOBUHBI MO3Ta (JIy0JIrpoBaHNe OJHUM
u3 nonymapuii). Ognako orcytcrBue 90%, a B HEKOTOPBIX ciaydasx U 99% HelpoHOB 3acTaBiseT pe-
30HHO YCOMHHUTLCSI B 3TOM 00bscHEHHH. OHO MPOCTO MPOTHUBOPEUUT TEOPHH 3BOIOLUHU U NPHHLUILY
OMOJIOTHYECKOH I1e71eco00pasHOCTH. ['0J0BHONW MO3T SBIISIETCS BEChMa DHEPro3aTpaTHBIM OPTaHOM.
CocraBmsas mo Macce Bcero 2,5% oT macchl uenoBeka, oH norpednser 20% oOiieid sHepruu, UCToIb-
3yeMoil opranu3MoM. Ecim Obl penynnpoBaHHBIM MO3T MOT' Obl MCIOJHSTH POJIb OOJBIIOTO MO3Tra
€CTECTBEHHBIM 00Pa30M, TO €CTECTBEHHAS IBOJIIOLHS C LEJIbI0 CHUKEHUS SHEPro3arpaT npusesna Obl K
3HAYUTENILHOMY YMEHBILECHUIO 00beMa 1 MacChl MO3Ta, T. €. MUKpoledanun yenoBedectsa. [Ipupona

' http://www.sciencealert.com/a-man-who-lives-without-90-of-his-brain-is-challenging-our-understanding-of-

consciousness
1 hitp://www.vokrugsveta.ru/telegraph/theory/494/
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MOCTaBMJIA TAKOH SKCIIEPUMEHT C MPeICTaBUTENsIMU O{HOU U3 BeTBeil pona Homo — Homo floresiensis
¢ 066EMOM TOOBHOTO Mo3ra B 400 cM’, 4TO B TpH pa3a MeHbIIE 00bEMa MO3ra COBPEMEHHOTO HeiI0-
Beka. [Ipennonaraercs, uto Homo floresiensis npeacrapnsum co00il KapIUKOBBIA OCTPOBHOM BapuaHT
Homo habilis (uemoBexa ymenoro), o6bem mo3ra kotoporo coctamsut 600-700 cm®. Ilpu stom atn
KapJIMKOBBIE <JTIOJM» UMEN TIPUMHUTHBHBIE KAMEHHBIE OpYAWs, HCIIOJIb30BAIM OTOHb: HalIEeHbI 000-
JOKEHHBIC KOCTU JKMBOTHBIX M JPYTHE CJIEIbl MAaTEPUAIBbHON KyJIbTYphL 31eCh KOA(PPUIIMEHT ecTe-
CTBEHHOHW pEAYKIIMU MO3Tra PaBeH 2, U HAXOJWTCS B HOPMAaJbHBIX MPE/ENiaX, U3BECTHBIX U JIJIS MO3Ta
YeIIOBeKa MPH Pa3IMyHBbIX TpaBMax. OJHAKO HE 3a(UKCHUPOBAHO MPHPOIHOE SBONIOIHOHHOE YMEHb-
IIICHUE MacChl MO3Ta YeJIOBEKa U IPYTHX BHICIINX KUBOTHBIX B 10 1 Ooee pas.

[ToaToMy ommcaHHBIC BBINIE Cy4au Tuaponedainy SBISIOTCA Topa3io 0osee CIoXKHBIM (e-
HOMEHOM.

Hama xoHmenmmst OOBSCHAET 3TH Ciydaw AyONHMPYIOMmIEH poOJbI0 KBAaHTOBOTO CyOCTpara,
B3SIBIIIEIO Ha ce0s B XOJI¢ MOCTEIICHHOTO Pa3BHTHS OPraHW3Ma U JIMYHOCTH (DYHKIIMU HEUPOHHOTO
cyOcTparta Mo3ra. Y TakuXx IItoJieil HEMpPOHBI €CTh, HO UX HAMHOTO MEHbIIIE OOBIYHOTO ¥ OHU, BUAVIMO,
BBITIOJTHAIOT MPEUMYIIECTBEHHO BCIIOMOTATENFHYIO POJIb 110 Tepenade WHGOpMaIy KBAaHTOBOHW MO/I-
cucteMe JUisi 00pabOTKM M NPUHATHS peiieHui. [Ipu 3TOM 3aKOHBI ABOJIIOIUN TaKUX CHCTEM OoJiee
CJIOKHBI, TaK KaK €CTECTBEHHBI OTOOp, CHpPaBEJIMBBIA JUIsi OMOJIOTUYECKHX OOBEKTOB, JNCHCTBYET
MIPEXIe BCEr0 Ha CBOEM CHCTEMHOM — OHOJIOTHYEeCKOM ypoBHe. Ha KBaHTOBOM ypOBHE €CTECTBEH-
HBIM 00pa3oM €ro 3aKOHBI IIPETepPIeBAIOT U3MEHEHUS, M ECTECTBEHHBI 0TOOp Ha YPOBHE MOJIEKYJISP-
HO-OMOJIOTHYECKOM CTPYKTYPBI HE MOXKET MOJICTPOUTHCS TI0J] TOPa3I0 0ojee HelpeICcKa3yeMble KBaH-
TOBBIE YCIIOBHS U CTPYKTYPBI, HAXOASAIIUECS K TOMY e U Ha 0oJiee BRICOKOM HePapXUIeCKOM YPOBHE
B 00IIIei CHCTeME KHBOTO OPTaHN3MaA.

Takum 00pa3oM, KBAaHTOBBIC TEJIa YIIPABIISAIOT OMOXUMHUECKUMU, MOJICKYJIIPHBIMU U (hr3HUYe-
CKHMHU TIPOIeccaMu, 00YCIIOBIIUBAs UX HAIIPABIEHHOCTh U COTJIACOBAHHOCTD, YAUBISIONIYI0 OHOJIOTOB
u ¢usuonaoroB. OCYIIECTBICHHE B Ja0OPaTOPHUAX 3JIEMEHTOB OMOXMMHYECKHX IIPOIIECCOB B BHUIE
OTPE/ICTICHHBIX OMOXUMHUECKUX PEaKIMH MOPOJIUIO WILIKO3UI, YTO BeCh (DEHOMEH JKU3HU MOXKHO
OOBSICHUTh KaK CUCTeMY OMOXMMHUYECKHX peakiui. OJHaKo aajiee SKCIEPUMEHTAIBHBIA IMPOIECC
BOCTIPOM3BE/ICHUS JKU3HU B ITa0opaTtopun He momien. M 3To 0ObsICHIETCS OYeHb MPOCTO: JJISl TaKOM
CIIO)KHOYTIOPAI0OYEHHON U CaMOCOTIIACOBAHHOM CHCTEMBI HEOOXOIMMO IIeTTOCTHOE yIpaBiieHue. Ero u
peau3yeT uepapxvsi KBAHTOBBIX KOT€PEHTHBIX CTPYKTYD.

B cBsi3u ¢ mpeanaraeMoii THITOTE301 HEOOXOAUMO OTMETUTH SKCIIEPUMEHTAIBHBIE MHOTOJIET-
HUE pabOTHl U3BECTHOTO MCCIIENOBATEII B 00IaCTH YelloBeUecKoro co3HaHus Pobepra Monpo [133],
KOTOPBIN pa3paboTall TEXHUKY MCCICIOBAHMS «BTOPOTO TENA » KaK HOCUTEIIS CO3HAHUS U METOJIVKH, B
TOM YHCJIC U TEXHHUYECKUE, TIO3BOJISIFOIINE JTF000MY YEIOBEKY MEPEXUTh 3TOT OnbIT [64]. O cepbe3HO-
CTH ITHX Pa3pabOTOK CBHIECTENLCTBYET (pakT 0OyueHHsI UM aMepUKaHCKUX BoeHHBIX [153]. P. Monpo
Jlall He TOJBKO OmucaHue (DYHKIMHA 3TOTO «IOJIEBOTO Tejla», HO U OOHApyXWJ, 4TO OHO oOnajgaer
BIIOJIHE PEAbHBIMH (DU3MYECKUMU CBOWCTBAMH, HAIIPUMEP B3aUMOJCHCTBYET C MAarHUTHBIM TOJEM
(mpuTATHBaETCS HCTOYHUKAMHU CHIIBHBIX ITOJIEH), OTpaskaeT WM paccernBaeT (XOTs U ¢i1abo) 3NeKTpo-
MarHATHOE W3Iy4YeHHE B BHIMMOM JUAra30HE CIEKTPa, UMEET BeC, XOTS M Majblif, TO €CTh B3aNMO-
JICHCTBYET C TPaBUTALIMOHHBIM TIOJIEM, & TAKXKE MMEET BhICOKYI0 THOKOCTh M 3JIaCTUYHOCTh. MIHCTUTYT
Mosnpo pa3paboTtan psija TEXHOIOTHH, aKTUBHO HCIIONE3YEMBIX U CTUMYJISAINH (DYHKIUH Mo3ra u
JIedeHus] HEKOTOPhIX 3a0omeBanuii. Coobmaercs, B YaCTHOCTH, YTO CTY/IEHTHI HHCTUTYTa MOTYT Yepe3
HEJICJII0 3aHATHIA C UCIIOJIb30BaHUEM Pa3pa0OTaHHBIX TEXHOJIOTUH JOCTHraTh MEAUTATUBHBIX COCTOS-
HUH, TOCTHKUMBIX Oy UIMACKUMHU MOHaxamu 3a 30 JieT MenuTaTuBHOMN npaktukuy [111].

Janapie MOHPO XOPOIIIO COTIIACYIOTCS C pACCMATPUBAEMON THIIOTE301 O CBEPXTEKYyUHX KBaH-
TOBBIX CTPYKTypax, YIPaBIseMbIX CO3HAHUEM M CIIOCOOHBIX K Y/UIMHEHHUIO HA 3HAYNTENbHBIE PaCcCTO-
SIHHUSL. DTO CBS3aHO C TEM, YTO CBEPXTEKYydas JKUJKOCTh, OCTABAsICh CIUHBIM IICJIBIM, MOKET BBITSATH-
BaThCsl 0€3 pa3pbhIBOB B HUTh, TONIUHOW aToM. llpm 3TOM Takue CTPYKTYpBI B3aHMMOJEUCTBYIOT C
JJIEKTPOHAMH M TPOTOHAMH (TOYHEE KBapKaMH, WX COCTaBISIOUIMMH), ITO3TOMY IO OMpEAEIICHHIO
JIOJDKHBI B3aUMO/ICHCTBOBATh C MArHUTHBIMH U 3JIEKTPUUSCKUMU TTOJISIMH.,

Paccmotpum Temepr mporecc POXKACHUS MBICIU WIA JPYrOro CO3HATEIBHOTO HMITYJIhCA,
YIPaBISIOMIETO JKMBBIM OpraHn3MoM. llcmxudecknii MMITyJIbC, BO3HUKAIOUINN B Hamboiee Jerkom
Tene (BO3MOXHO, MHIyIIMPOBAHHBIA B3amMojaelWcTBUeM ¢ ncuxudeckum 3apsgom QO(W,7)), B Bume

BI/I6paLII/II/I (KOJ’IG6aHI/Iﬂ) PacCpoCTpaHACTCA B CBEPXTCKYUCM KOHACHCATEC KAaK KBAHTOBAHHOC BO36y)K—
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JeHre (POHOHHOTO WJIM POTOHHOIO THUMA. 3aTeM 3TO BO30YXIEHHE 4Yepe3 HOPMAJbHYI0 KOMIIOHEHTY
nepefaeTcst K 0oJiee TSDKEIIOMY KOHJIGHCATY, M TakK Jlayiee 110 UepapXyu, POU3BOMS OTIENbHBIE (o-
HOHHBIC BHOpAIMY Ha KAXXJIOM U3 YPOBHEH. DTOT MPOIECC YIPABICHUS OCYIIECTBISACTCS MOCPEACTBOM
YIPABIAIONIErO MaTTepHa (GOHOHOB, GOPMUPYEMBIX B BbIIIENEKamIel (0onee JErkoil) CTpykType u
TPaHCIUPYEMbIX Yepe3 HOPMAIbHYI0O KOMIIOHEHTY B YIPaBIISIEMYI0, HIXKEJESKAIyto, 0oJiee TSHKEIYIo
CTPYKTYPY.

OTMeTUM TaKKe, 9TO psiJi MH(OPMAITMOHHO-YTIPABIISIFOIIUX BUOpaIuil (kojaeOaHui) MpUXOauT
U3BHE C SHEPrUei, GopMUPYIOIIeH HEPABHOBECHBIC CTPYKTYPBI KAXKOT0 KBAHTOBOTO TEJA.

[Ipu TpaHCHSAIMKM YIPABISIONIETO MAaTTePHA BO30YXKICHUI OT 0OJiee BHICOKOIO YPOBHS K 00-
Jiee HU3KOMY 3TH (DOHOHHBIE, & BO3MOXKHO — M POTOHHBIE, BO30YKICHUSI MPOSIBIIOTCS Ha CyOBeK-
TUBHOM YPOBHE BOCIPUATHS KaK WHTYHUTHBHBIC 03apeHHUs (HA YPOBHE BBICIIUX CTPYKTYD), MBICIH,
SMOIIMH, YYBCTBA U T. 1. [l03TOMY Ha ypOBHE KaXKJIOH KBAHTOBON CTPYKTYPHI IICHXUIECKUE UMITYJIBCHI
— (OHOHBI — MPOSIBJIAIOTCS B CBEPXTEKYUHX JKUIKOCTIX COTIACHO CTPYKTYPE U CTPOCHHIO COOTBET-
CTBYIOIIETO KBAHTOBOT'O TEJa.

HHTepecen Takke oOpaTHBIN MPOIECC: MOTydeHHE HHPOPMAITUHA OT OPTaHOB YYBCTB U €€ 00-
pabotka. HepBHoe B030yKIeHHE HA MOJIEKYJSIPHOM YPOBHE CBSI3aHO TAKXKE C WUMITYJIBCOM, TEpearo-
IIUMCS TTOCJICJIOBATEIbHO B KBAHTOBBIC CTPYKTYpHL. B 3TOM cityuae martepH )OHOHHOTO BO30YyXkIie-
HUSI CTAHOBHUTCS Bce Oosiee 00OOINECHHBIM, TaK Kak KoJeOaHusi OoJiee TSHKENOW HOPMAIbHON KOMITO-
HEHTBHI HUKEJIEKAIero YPOBHS JIMIIb YaCTHYHO TIepellaloTcs B 0oJiee JIETKYI0 CBEPXTEKYUYIO CTPYK-
Typy Oojee BbICOKOTO ypoBHs. Ha MH(OPMAIMOHHO-IICHXMYECKOM YpPOBHE 3TO NPUBOJUT KO BCE
OoJibllieMy a0CTParMpOBaHHUIO MOMy4YaeMoW HH(OpMAaIMKM Ha KaXIOM W3 YPOBHEHW OpraHu3ainuu
CBEPXTEKYYHUX TeJl.

[IpumeuaTenbHO, YTO ONMUCAHHBIA (U3NYSCKUI MpolecC 00pabdoTKH WH(pOPMAIUU IMOJIHO-
CThIO COOTBETCTBYET CTPYKTypE MEPAPXUUCCKOU YNPABISIONICH CUCTEMBI, pa3padOTaHHON B paMKax
KHOCpHETHKHU: 00paboTKa aOCTparnpoBaHHON MHGOpPMAIIHSI Ha BRICIIMX YPOBHSX YIIpaBICHHUS U 00-
Jiee moApoOHO# — Ha HusmuX. TakuMm 00pa3oM, B GU3NKe HEPAPXUYECKUX HEPABHOBECHBIX 0MO-
KBAaHTOBBIX JKHKOCTEH, M OMOKOHIEHCATOB, B O[IHO €IUHOE COEAUHSIIOTCS TeOpPHUsl yIpaBJe-
HHs, Teopusi MHPOPMANINH, CHHEPreTHKA, KBAHTOBasi MeXaHUKA, (PM3HKa IJIeMEHTAPHBIX Ya-
CTHUII, PU3MKA KOHJIEHCHPOBAHHOIO COCTOSTHUSI W ThICAYEJIETHU JYXOBHBI ONBIT BCEro 4ejo-
BeYeCTBA.

13. HekoTopble BbiBOAbI U3 NPEAIOKEHHON rMNOTe3bl

1. XXuBble MOJNEKyIApHbIE CTPYKTYPBI SBJSIIOTCS JIMIIL HAOI0JaeMONl KOMIIOHEHTOH uepap-
XMYECKOH CHUCTEMbI KOTE€PEHTHBIX CTPYKTYp, COCTOAILIMX M3 JIETKUX 3JIEMEHTapHbIX (PEPMHUOHOB —
JIEBUOHOB — U uX noJiel. [Ipu 3TOM KaXI0H CTPYKType COOTBETCTBYET CBOSI XapaKTEpHUCTHYECKas
SHEPrusl.

2. B oTniuue oT aTOMHO-MOJIEKYJISIPHBIX CTPYKTYD, TAKHE CTPYKTYPhI 001aJaf0T KBAHTOBBIMU
CBOMCTBaMH (TaKUMH KaK CBEPXTEKYUYECTb), TaK KaK COCTOST M3 JIETKUX 3JIEMEHTAapHBIX YacTull, o0pa-
3YIOIUX CBEPXTeKyune 003e- ¥ (PepMU-KUAKOCTU (KOHJCHCATHI). ITO 00eCreunBaeT MPAKTHYSCKU
0E39HTPONUIHHOCTD UX (HYHKIIMOHUPOBAHUS.

[TosTOMY KBaHTOBBIE CBOHCTBA TAKUX CTPYKTYP O0ECIEUMBAIOT HCATBHYIO OE33HTPONMHIHYIO
06paboTKy HHMOPMALIHH ', 4TO MO3BOIAET PA3PELIHTh KTEPMOIMHAMHUYCCKHUI MAPaTOKC MBIIILICHHS,
obnapy:xennsiii H.1. Ko6ozeBsim [52].

3. Takue 1EeNOCTHBIE MAaKPOCKOIMMYECKHE KOHJEHCATHI, 00Jaaroniiue BHYTPEHHEH CTPYKTY-
pOii, B CHJIy TMOABOJA SHEPTHH B3aMMOAECHCTBYIOT C MOJEKYJSIPHBIMH CTPYKTypamu — Ouojorude-
CKUMH TeJlaMH — M yNpaBisioT UMU. OZHAKO MPH HapyIIEHUH (YHKIMOHHUPOBAHUS MOJEKYJISPHBIX
CTPYKTYp JKMBbIE€ KBAaHTOBBIE CTPYKTYPHI MOTYT MpeKpamaTh B3aUMOJEHCTBHE C HUMH, MPOIOIKAS
CBOE CYII[ECTBOBaHHE B HEHAOIOJaEMOI MM TIOUTH HeHaOmogaeMoli Gopme. Paspymenue cTpykryp,
CIIEAYIOMINX TI0 HEPAPXUH MOCIE MOJIEKYJISIPHBIX, COXpaHieT (PyHKIMOHUPOBAHHE OPraHU3Ma, COCTO-

2 To ecTh aTpubyTHI CO3HAHMS, KOTOPBIE, BEPOSTHO, MOXKHO MPHITHCATh U (BU3HUECKOMY BakyyMy BcenenHoit B
mesoMm [15].
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SAIIETO YKe U3 MOCIEAYIONINX TOJIeH U DIIEMEHTAPHBIX YaCTHII.
B aTom cMmeIcTie )kHBast CTPYKTypa, BOSHHUKHYB Ha YPOBHE 3JIEMEHTaPHBIX YaCTHI], CYIIECTBYET
ropaszio AOJbIIE, YeM CTPYKTYpPa MOJIEKYJIApHasl.

Takum 00pazoMm, MPOCTHIE U ecTeCTBeHHbIE (U3NUECKHe MPEINoJoKeHus: 00 o0pa3oBa-
HHMH KOH/CHCATOB JIETKUX 3JIEMEHTAPHBIX YACTHI — JIeBHOHOB — NPHUBOAAT K KapTHHE, IOJHO-
CTBI0 COBIAJA0IIEH ¢ MHOTOTBICAYCJETHUMHU AYXOBHBIMH INPEACTABJICHUSIMH BCEro 4ejioBeye-
CTBA 0 CYyIIeCTBOBAHUM HHBIX (OPM KM3HHM, KpOMe MOJIEKYJISIPHOIA, U 0 Mepexoje B Takue ¢op-
MBI N0cJIe THOeJH OHOTOrHYecKOro MOJICKYJISIPHOTO opranu3ma. [Ipy 3TOM Jerko 3aMeTHTh, 4TO
CKpbITasi, HeHaOJI01aeMas (popMa KMBOT0 U MOJIEKYJIsIpHasi (popMa, eClii UX paccCMaTpUBaTh Kak
AHaJIOT CBEPXTEKy4eH >KHIKOCTH B €€ LIEJIOCTHOCTH CO BCEMH B3aUMOJAEHUCTBUSAMHU, COOTHOCATCH KaK
CBepXTeKy4Yasi H HOpMaJIbHasi KOMIIOHeHTHI. [Ipu 3TOM HOpManbHast, MoJIeKyJIsIpHasi, Ha0JII01a-
eMasi KOMIIOHEHTA MOIPy»KeHa B CBEPXTEKYy4ylo, KOTOpasi MpeAcTaBJsieT c000ii MaKpocKkonmuye-
CKHUIl KBAHTOBBIIl 00bEKT, CBOET0 POAAa — «EMHYI0 MOJIEKYJIY».

Henb3s He OTMETUTH NPUHLIMIINAIBHOE COBIAJEHNE HAIIMX BBIBOJOB C PEIMTHMO3HBIMU U 330-
TEPUYECKUMH IPEACTABICHUAMHU O CYIIECTBOBAaHMM HEKUX «TOHKHX» TeJl 4eJOBeKa, KOTOphle oOpa-
3YIOT UEPapXUI0 U B3aMMOJEHCTBYIOT C TeJIOM (PU3NYECKUM (MOJIEKYJISIPHBIM), YIIPABIISIFOT UM H TIPO-
JOJDKAIOT CYLIECTBOBATH Pa3IMYHOE BpeMs MOCIE THOETH Tella MOJIEKYIISIPHOTO ((PU3HYECKOTO).

Taxum 00pa3oM, BO3MOKHO CyleCTBOBaHHE ()OPM KU3HU B BHJI€ LeJOCTHBIX MAKPOCKO-
NMUYECKUX KBAHTOBBIX KOHICHCATOB JIETKUX ()EPMHOHOB M 0€3 HATHYHMA MOJEKYJIAPHOIO TeJia.
OTO 03HAYAET, UTO CYIIeCTBOBAHNE B JKMBOM CO3HAIOLIEM COCTOSTHHM NMPOAOJIKAeTcs H 0e3 MoJle-
KYJSIPHOTO TeJIa: 3TO M eCTh OCMEePTHOE CylleCTBOBAHHE, M3BECTHOE B ThICSIYeJIeTHEM PeJIUIH-
03HOM U JAYXOBHOM OIIBITE BCero 4enoBedecTsa. Kpome Toro, HajJM4ue aTOMHO-MOJICKYJISIDHOTO
TeJsia BOOOIIIe He SIBJIsIeTCS He00X0AUMBIM YCJI0BHEM CYyIIeCTBOBAHUS KU3HM.

Crenyer moI4epKHyTh, YTO Ka)KA0€ KBAHTOBOE TEJIO 00J1aJaeT CTPYKTYpOH, COIIOCTaBUMOM 110
CJIOKHOCTH C TE€JIOM MOJIEKYJISIpHBIM. 1lo3TOMy BBIAICHEHHE AeTaneil (pyHKIMOHUPOBAaHUS KaKIOIo
KBaHTOBOI'O TeJla, & TAK)KE€ UX B3aUMOJICUCTBUS APYT C APYrOM — 3TO OTPOMHBIN pa3zies KBaHTOBOU
HEpaBHOBECHOH (PM3MKM XHUBBIX OMOKOHJIEHCATOB. Pasymeercsi, 5Ta KOHUIENUUS MOKAa HAXOAUTCS B
CTaTyce Hay4HOU I'MIOTE3bl, OKUIAIOUIEH NaabHEHIIe NPOBEPKU U YTOUHEHUM.

Bo3MoxHa skcriepuMeHTalIbHasi MPOBEPKAa HEKOTOPBIX TOJIOKEHUM MPEJIOKEHHON TEOpHH.
OT0, HanmpuMep, HaKOIUIEHUE IPEAINOoNaraéMblX JIETKMX YacTHIl B 3JEKTPOMAarHUTHOM JIOBYLIKE IMPU
NOMEILEHUH B TOCIEIHIO 3eJIeHOH OMoMacchl C MOCIEAYIOUIMM €CTECTBEHHBIM BBICYIINBAHHEM.
HmeroTcst Takke dKCIepUMEHTanbHbIe naHHbIe (MHCTHTYT MUKpoOmWonormu m Bupycoimornn HAH
VYxpaunnsl), o 3¢dexram sKpaHUpOBaHUS OPraHU3MOB ATIOMUHHEBBIMH 3KpaHaMH, OKa3bIBAIOIINX, B
OTJIMYKE OT CTaJbHBIX, CBUHIOBBIX M JIPYyTUX, 0c000€ BIMSHUE HA TMPOLECCHI KU3HENEATEILHOCTU U
psia OMOXUMUYECKHX peakiuii [36—39]. 3To mo3BOIsIeT MPEATIOIOKUTE, YTO Takue d(H(EKTHl CBI3aHbBI
C OCOOCHHOCTSIMHM B3aMMOJICUCTBUS MCKOMBIX JISTKMX 4YacTHIl ¢ amroMuHueM [11, 12] u Bcemu meTal-
namu riaBHo# nmoarpynnsl 11 rpynmner [lepuoanueckoil cuctemsl MeHzeneeBa, MOCKOJIbKY CBOWCTBA
TaJlIvisl, UHANSA U TaJUIus HallOMMHAIOT CBOWCTBA amoMUHUA. ViMeeTcss 1 HeKkoTopas TpyIHOCThb B HC-
CJIEJOBAHNN TAKMX JIETKMX YaCTHII, IIOCKOJIbKY B HACTOSAIIEE BPEMs NETEKTOPHI I YaCTHII, KOTOPBIE
Ha TpH U OoJiee TIOPS/IKa JIerde 3JIeKTPoHa, MPOCTO OTCYTCTBYIOT. VX co3naHne — 3aaava Onmxaiiire-
ro pecsatuieTus. IIpu 5TOM Macchl MPeAoNaraéMbeIX YaCTHLl — JIEBUOHOB — HAXOZATCS B AWANAa30HE
Macc 4acTHUI TEMHOH 3HEPruM, Macc HEMTpUHO U akcuoHa. CoBpeMeHHas (U3MKa IEMEHTapHBIX Ya-
CTHI] OKa3aJlaCh HE rOTOBa K HMCCIENOBAaHHUIO ATHX JUAa30HOB, MOCKONbKY B CTaHAapTHON MOJEIH
YaCTHUIBI JIETYe 3JIEKTPOHA IIPOCTO OTCYTCTBYIOT, @ HEMTPHUHO Macchl He UMeroT. Celfuac npensararor-
Cs1 MHOTOYHCIIeHHble Mogudukaunyd CTaHAAPTHOM MOJIENN 3JEMEHTApHBIX YaCTHUIl Ul MOJTYYEeHUS
YacTHIl C MACCaMHU B 3TOM JMaIa30He, HO OOLIEIPUHATAs MOAENb I10Ka HE CO3/1aHa BBUIY OTCYTCTBUS
npUOOPOB U COOTBETCTBYIOIINX U3MEPEHHH.

C y4eToM BBIIIEN3I0KEHHOTO, MBI MOXKEM CJIIENATh TaK)KE BBIBOJ, YTO JAJIbHEHIEE H3yUEHHE
KBAaHTOBBIX 3aKOHOB (DYHKI[MOHMPOBAHMs IICUXUKU U CO3HAHMS AAIOT KIIOY K CO3JAaHHIO NPUHIUIN-
AIbHO HOBBIX KBaHTOBBIX KOMIIBIOTEPOB, IPUHIIMITBI paOOTHI KOTOPBIX OYIyT MPUOIMKATHCS K MPHH-
nunaM QyHKIHOHUPOBAHUS YeIOBEYECKOTO MBIIIUICHHS U CO3HAHUSI.
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Bukalov A.V.
On the nature of consciousness and psyche

It is a review of the nature of consciousness and psyche, and their correlation with neurophysiological structures.
A number of studies show that the processes of consciousness and thinking are adequately described only using
the concepts of quantum mechanics, which leads to questions about the quantum nature of mental processes and
consciousness. Since the neural substrate can not provide the manifestation of quantum processes, a number of
researchers consider the concepts of consciousness in which neural structures are related to others, having a
quantum nature and associated with neurons. The emergence of such concepts is also associated with the exist-
ence of living and working people who lack up to 90% of the brain. At the same time, in the history of medicine,
cases of people with completely degraded neuronal structures of the brain are recorded. It is also considered the
author's hypothesis - the concept of quantum biological structures - condensates with superfluidity properties,
from light elementary particles. The presence of such structure, interacting with the molecular structures of a
living organism, explains all known phenomena of the psyche and consciousness. In this case, the proposed hy-
pothesis has verifiable experimental consequences.

Key words: consciousness, psyche, brain, quantum mechanics, quantum condensate, superfluidity, quantum
thinking, neurons, living organism, physics of living, synergetic.
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