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BBepgeHue

B Hacrositee Bpemst OTCYTCTBYET (PU3UUECKOE MOHUMAaHHUE TMICUXUYECKUX TPOLECCOB U PEeHO-
MEHa JKU3HH B 1IeI0M' . IIpH 3TOM HAKOILIEH LENbIi sl (paKTOB, HEOOBACHUMBIX C TOUKH 3PEHHS Cy-
MIECTBYIONX OMO(U3UKH, TEPMOANHAMUKY U TeopuH uHpopMauuu. B cuiny 3Toro BozHukiIa He0OX0-
JUMOCTb B pa3pa0OTKe HOBOM TEOPHH, UCIIOJIB3YIOIIE METOIbl KBAHTOBON (DM3MKHU, (DU3UKU JIEMEH-
TapHBIX YaCTUI M QU3UKH KOHJACHCHPOBAHHOTO COCTOSHHSA. Takoi MOAX0/] TTO3BOJIMII MTOTYUYHUTh [EN0-
CTHOE (hpn3MUecKoe onucanrne eHOMEHa KU3HH U Pa3UYHbIX YPOBHEH CO3HAHHS W MBILUICHUS.

1. Pnsnyeckne oCHOBbI NCUXNYECKUX U KU3HEHHbIX npoueccosB. O6wwas KoHuenuus

Kak 6bUT0 ITOKa3aHO HaMH paHee, y 4eJIOBeKa, KaK XKMBOI'0 OpraHM3Ma, IOMUMO MOJIEKYJISp-
HOTO TeJla CYIIECTBYET MEepapXusi CTPYKTYp, WIH «TENI», COCTOALINX M3 JIETKUX JIEMEHTAapHBIX dYac-
tuil’ [4, 5], puc. 1. Hanmuume Takux CTPYKTYp OOBACHSET Pa3IHUHbIC «AHOMATBHBIC» SIBICHHS, H3-
BECTHBIE BO BCEM MHOTOTBICSYEIECTHEM OIBITE 4YeIOBEUECTBA, BKIIOUas (peHoMeH co3HaHus. Macca
YacTHll, 00pa3yIoIIuX KOHKPETHOE «TEJI0» WU 1-F0 CTPYKTYPY YelloBeKa oIpeielisieTcst 1o popmylie:

n-1
m
m,=m,| — ,n=1.2,...,7 (D)
m
P
e m, — Macca IpoTOHa, 71, — Macca dJIEeKTPOHa.
Macca 3JIeKTpOMarHiuTHO-3JICKTPOHHO-(PHOHHOTO («3(hUPHOTO») TElla COCTABIISCT

me

2)

m2 = m(p,e)
mp

! 3ameTuM, U4TO CBOMCTBA JKMBOTO BELIECTBA, KAK HAUOOJIEE CIOIKHO OpraHU30BaHHOMN M3BECTHOU (POpPMBI Mate-
pHH, HEOJJHOKPATHO CIY>KWJIM MCTOYHUKAMH JIJIsl OTKPBITHSI HOBBIX (u3nueckux 3PPekToB u 3akoHOB. Jloc-
TATOYHO BCIIOMHUTH paboThl JI. ['anbBanu, A. BOJBThI U HCTOPHIO OTKPBITHS 3aKOHA COXPAHCHHS YHEPIUU
P. 1O. Maiiepowm.

% Tloka MPEXKACBPEMEHHO 00CYXIaTh, IPUHAIICIKAT JIU 3TH JICTKAE (PSPMHUOHBI K CEMEUCTBY JICITOHOB, B KOTO-
PO€ BXOJISIT DJICKTPOH, MIOOH, T-JICNTOH M HEUTPHUHO. [IJ11 OTJIMYHMS OT JICITOHOB, HA3BaHHE KOTOPBIX IIPO-
HCXOJHUT U3 IPEUYECKOTrO SA3BIKA, TIPEAIaracTcs pacCMaTpiuBacMbie HaMH (DepMHUOHEI Ha3bIBATh JIEBUOHAMH
OT JIaT. levis — neakuil.
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®epmu-yacTuubl, COOTBET- Bo3moxHas uepapxus
CTBYOLLME YPOBHSAM Opra- CTPYKTYp (Mnu «Ten») B
HU3aLuM X1BOTO BellecTBa 555 opraH13auum Xusoro
opraHu3ma B COnocTaB-

Bo30HHbLIe nons, obecneunsato-
wWMe B3aMMOAENCTBUE MeXAY

IICUXMYECKHIA 3apsit — af N (EPMUOHAMY NO YPOBHAM OPra- | ~ro e banurnosHo-
BBICIIIEE HEACTUMOE «SI» ; HU3aummn dunocodckumn npep-
(Monazna) ! CTaBneHNAMU
1 -
: ? sapser O Adi, Anupadaka —
BBICILIKE JlyXOBHBIE
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0030HHOTO 1OJIs

- - +
O6uoHBI b, 3apsibl " 3apsasl (O : IEPEHOCYNKHU
S S

N
Q7 , macca m,

ITOJIEBOE, TYXOBHOEC

& (bynxmanbHOE) TEINO,
B3aMMOJICHCTBUSA — KBAHTHL | (Buddhiy [2]

0030HHOTO OIS ¥,

+ - +
THOHBI ¢, 3apsnsl O, 1 3apsiuel O, @ IEPEHOCTMKH

Q! , macca m,

i
3apsiasl Q) @ MEPEeHOCUHKH TIOJIEBOE, IIPUIMHHOE

B3aMOJICHCTBUS — KBAHTBI (kaysaibHoe) Teno,
_ A «Bricmit Manasy [2]
0030HHOTO ITOJIS L

puoHsl ¥~ , 3apsansl O u

.
O, , macca m,

n
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D030HHOTO MOJIS N
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o teno, «Kamay [2]
B3aUMOJICHICTBHS — KBAHTHI

O, , macca m,
0030HHOTO I0JI K

n
sapsitsl O : TIEPEHOCUHKH noseBoe, «3pupHoe»

duonst 1, sapsmer Q)
teno, «Pranay [2]

u Oy , macca m,

B3aMMOJENCTBUS — KBaHTBI
0DO30HHOTO I10JIs 0

SJIEKTPOHBI €, 3apsibl

Q; u Oy , macca m,

+ -
deKTpuyeckue 3apsiupt () ;| MOTICKYILIPHBIC CTPYK
TypBI — (PHU3UUECKOE

{ T~ [epenocuin BRUMOICH- 1o, (Sthila-Bhitay
CTBUS. — KBAHThLI 0030HHOIO [2]

moJist Y ((hOTOHBI)

IPOTOHBI P W HEUTPOHBI

0
N, JIEKTPUUYECKHE 3ap
+
aet ) M LIBETOBbIE 3apsi-

Jibl, Macca 11,

Kaxnpiit u3 BUAoB ()epMUOHOB SIBISICTCS HOCUTENEM KaKk MHUHHUMYM JIBYX 3apsiaoB. Tak, Ha-
IIpUMED, SIEKTPOH ABJIAETCS HOCHTENEM 3JIEKTpHUECKoro 3apsna Q) =e U 3apsga (; , BbICTymas

s pepmuoHa f anHanorom siapa B arome. @HOHHBI 3apsin (0, MOXET HEMOCPEICTBEHHO HE IPOSIB-
JISITHCSL B DNIEKTPHYECKUX HITH DJIEKTPOCTATUYECKUX B3aMMOJIECHCTBUSAX M3-32 SKPAHUPOBKH (PHOHAMU C
sapsimamu Q) 3apsza anektpona @, . TakuMm oOpa3oM BO3HMKAET HEepapXHs aTOMONOTOOHBIX 00pa3o-

BaHWH, CBA3BIBAIONINX (PEPMUOHBI Ha BCeX YPOBHsX. [Ipu 3TOM Ha KaXkJJOM YpOBHE CYIIECTBYET CBOS
LIEIOCTHAS OpTaHU3aIHsl, KOTOPYIO MOXKHO Ha3BaTh «TeJoM». [loneBple CTpyKTyphl 001a/1al0T CBOWCT-
BaMHU CBEPXTEKYyYECTH W KBAHTOBBIMU CBOWMCTBAMM KaK €IMHOE IICJIOC B OTJIMYHME OT HAOJIOJaeMbIX
MOJICKYJISIPHBIX CTPYKTYP (PU3UYECKOT0 Tella, HAXOIAIIETOCS MO/ MX KOHTPOJIEM U YIIpaBIeHHEM. DTO
OOBSICHSIET MapaJioOKCabHbIEe, HEeJIOKaIbHble B KBAHTOBOM CMBICIIE CBOMCTBA NCHXHUYECKOTO, a TaKXKe
VHBIE aHOMaJIbHBIE (PEHOMEHBI, TaK KaK KaKJO0W CTPYKType COOTBETCTBYET CBOH Crienn(hUIECKHi ypo-
BEHb IICUXUYECKOro Wwin co3HaHus. [loaToMy JKUBON OpraHuU3M, €ro ICUXUKAa U CO3HAHUE MOTYT IMPO-
SIBIIATH HEJIOKAIbHBIE KBAHTOBBIE CBOMCTBA.

Puc. 1. Cxema B3auMoOeiicTBHsI PA3JJHYHBIX YPOBHEH OpraHu3anuu KUBOii MaTepHH.
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W I 4ellOBeKa C MPOTOH-3JEKTPOHHOW Maccodt m;= m (p, e)= 50-60kr ompenensercs BETUIHHON
my =27+33 T B XOpOIIEM COOTBETCTBHU C IKCIEPUMEHTAILHBEIMU MaHHBIME [20, 30], momydYeHHBIMHU
Pa3IMYHBIMU UCCIIEA0BATENAMHU B TeueHHe X X-T0 BeKa.

Crnenytomee (pHOHHO-KHOHHOE TeJo («acTpaibHOe») 00pa3oBaHO (hepMH-4acTHUIIAMH, KOTO-
pBIe B3aUMOJICHCTBYIOT C AJIEKTPOHAMHU M MPOTOHAMH a TaK)Ke DIIEKTPOMArHUTHBIM TI0JIEM, 00pa3yro-
M 110 C. TT. Cutbko [37] KOTepeHTHBII 31eKTPOMArHUTHBIH KapKac opranusma’. I1o3tomy GHOHHO-

KHOHHOE («acTpajbHOE») TEJI0 ¢ MacCon
2
me

my =m(f,k)=m(p,e)- =1,6:107r (3)

»
U €r0 CTPYKTYpPBI B3aUMOJIEHCTBYIOT C JIEKTPOMAarHUTHBIM, TOYHEE — MarHUTHBIM, TojieM. B nutepa-
Type OMNKCaH psj CIy4aeB NPUTSHKEHUS HHTEHCUBHBIMH JIEKTPOMAarHUTHBIMU MOJSIMH «aCTPaIbHBIX»
ten [20, 31]. [loaromy dhepmuoHBI, HOPMUPYIOIIHE CTPYKTYPY «aCTPAITBHOTO) TeNa, JOJKHBI B3aMO-
JeMCTBOBAaTh C MAarHUTHBIM IOJEM. JTH CBOICTBA BeChbMa ONM3KH K CBONCTBAM JIETKOTO MOHOIIOJS,
MPOSIBIICHHUS KOTOPOT'O HAOIIONAIKNCh B 3KCIIEPUMEHTaX ¢ MarHUTHBIME Tojisimu [29, 39, 44, 45]. Tlo-
sToMy 3¢ deKTsl, HabIoNA0IIMECsS B TAKUX OIBITaX, 3aCIyKUBAIOT CaMOI'0 CEpPbe3HOro BHUMaHUA. B
TO 7K€ BpPEMsI HEKOTOPhIE CBOIMCTBA «acTPajJbHOI0» Tejla MOI'YT OOBSICHATHCS HAINYHEM aKCHUOHOB —
0030HOB, KOTOpBIE B3aUMOIEUCTBYIOT C ANEKTPOMArHUTHBIM I10JIEM — B Hallleil KOHIIETIIIUU 3TO KBaH-
Tol mosie 0 wiu K (cm. puc. 1). B Hacrosiiee BpeMst BeAETCS MHTCHCHUBHBIN 3KCIIEPUMEHTAIbHBIN
TIOMCK aKCHOHOB, HHTEPBAIl MacC KOTOPHIX OLIGHHBAETCS B Auarna3oHe oT 107°3B 10 HECKONBKUX dJIeK-
TpoHBOIBT [23]. IIpennonaraemas HaMu Macca (MOHA COCTaBIIAET My = 4,96-107' r =278 3B.

Macca YCTBCPTOro, KHOH-3UOHHOT'O (((MeHTaJ'ILHOFO») TC1a COCTaBJIACT:
3

m, 2my,

~9.10° e 2L Mot (4)

, Jemo 2

rae m,, =~lhc/G, =2,17-10" r — macca [1nanka. Macca kuona k cocrasnser my; = 2,37-107* r.

[IpuMmedaTenbHO, YTO B CBOMX HCCIEIOBaHUIX MO TepMoauHaMuke mbiimienns H. M. KoGozes
[26] onpenenun Macchl HIEMEHTAPHBIX YACTHII, KOTOPBIE MOTYT O0ECIEUUTh MPOIECC MBIIUICHHS, B
uaTepBane m, = 107"+10"" I, 4TO MOIHOCTBIO COBIAJACT C HAIIMMH PE3yJIbTATAMH, I1OTyYCHHBIMU
OpyruMm myteM. OTMETUM TaKXke, 4YTO KOMITTOHOBCKAsI JUIMHA BOJIHBI TAKON YaCTUIBI COCTABIISIET Ay = /1
/ (myc) =8,2:10" cm, uTo G:IM3KO K pa3MepaM KHBOH KIETKH, B TOM YMCIIE Tella HeipoHa, M TAKKe
HAXOJUTCSA B COOTBETCTBUHU ¢ pedynbratamu H. V. KoGo3eBa. OqHAKO B CTPYKTYpe «MEHTAJIBHOTOY»
TeJla KAOHBI JABHIKYTCS C OIPEENICHHON CKOPOCThIO. B yCIIOBHAX HEOOXOIUMOTO pe30HAHCA ¢ KOJie-
0aHUSIMH MOJIEKYJSIPHBIX CTPYKTYP 3Ta CKOPOCTb MOXKET OBITh OJIN3Ka K CKOPOCTH paclpOCTPaHEHUs
KOJICOAaHHUI B MOJIEKYJISIPHBIX CTPYKTypax — TaKuX, kak MemOpansbl, Oenku win JJHK. D1tu ckopoctn
OIM3KH K CKOPOCTH 3ByKa B TBEPIOM Teie U cocTaBisiioT vy = (1,5+2)-10° cm/c. Tora peanbHas LIHHA
BOJIHBI (pepMHOHA B CBSI3aHHOW CTPYKTYpe COCTaBIsieT Ay = h/ (myvy) = 1+1,6 M, 4TO MPaKTUUECKU
COBITQ/IaeT C pa3MepaMH OpraHu3Ma YeJlOBeKa.

Macca 3M0H-pHOHHOTO («Kay3aJIbHOT0») TeJla COCTABIISET:

4

~5-107r. (5)

m, =m(k,z)=m(p,e)-

m€

ms =m(z,r)=m(p,e)-
P
Macca 3u0Ha z cocTaBisieT m. = m, (m, / mp)4 =1,47‘10'37 r= 8,25-10'43B.
Macca puOH-THOHHOTO («OYIXHAJIbHOT0Y») TEJla COCTABIISCT:

3 Cornacho C. I1. CHTBKO, CAMOCOIIACOBAHHBIH TIOTEHIMAT KHBOTO OPTraHU3Ma «(pOPMHpPYETCs H (yHKIHOHH-
PYET B COOTBETCTBUH C TEHOMOM KaK COOCTBEHHOE KOT€PEHTHOE I10JIe OpraHW3Ma B MHILIUMETPOBOM JHa-
nasoHey. C Halleil TOYKH 3peHus], KOTEPEHTHOE 3JIEKTPOMAarHUTHOE II0JIe — 3TO KOMIIOHEHTa «3(HPHOTO»
Tena. MBI cuuTaeM, 4TO CyLIECTBYET MePapXusi HECKOJIBKUX KOTEPEHTHBIX IOJeH U JIEBUOHHBIX CTPYKTYD.
Tonbko B 3TOM cilyyae MOXKHO OOBSCHHTH BCIO MMEIOIIYIOCS COBOKYITHOCTh HAOJIOJICHUH M DKCIIEPUMEH-
TaJIbHBIX ()aKTOB. B 4acTHOCTH, AJIEKTPOMarHUTHOE KOTEPEHTHOE TI0JIe HE MOXKET COXPaHSTHCS TPOIOIIKH-
TEJILHOE BpeMs I0CIIe paciia/ia MOJIEKYJIIPHOTO (U3UYECKOT0 Tela, a TaKKe JeMOHCTPUPOBATH AUCTAHIIM-
OHHBIC (hm3ndeckre 3PpQPeKTH (CM. HUKE).
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5
me

mg =m(r,t)=m(p,e)- ~2,7-10"r. (6)
p
Macca proHa # COCTaBIISIET M, = 8,0-10" r=4,49-1073B.

Macca THOH-OHOHHOTO («aTMI/I‘lCCKOFO») TC€1a COCTaBJIACT:
6
m,

m, =m(t,b)=m(p,e)- ~1,47-107"r. (7)
p
Macca tHoHa ¢ coctasisier m, = 4,36:10* r=2,45-10"%B.

Macca 6uona b coctasmsier my, = 2,37-10% r=1,33-10"°3B.

Bo3moxHO cymiecTBYIOT M OoJiee JIETKHE CTPYKTYpbl, HO O HUX HMH(GOPMAaLUH IOYTH HET.
[IpuHIUNIUAIBEHBIM SBISETCS HATMYKME IICUXUYECKOro 3apsiia (MOHabl), OTBETCTBEHHOI'O 32 HCTHHHOE
«SI» uvenoseka. IIpu 3TOM NPOSABIEHUS Pa3IUMYHBIX YPOBHEH CO3HAHHUS COOTBETCTBYIOT ONHCAHHOMN
HepapXuu CTPYKTYp W3 JIEMEHTapHBIX YacTHIl, KOTOPbIE B3aUMOJEHCTBYIOT MEXIy COOOH HE TOIBKO
3JIEKTPOMArHUTHBIM, HO U IPYTMMH 0030HHBIMHU HOJISIMU (CM. puc.1).

KosmuecTBO HOBBIX yacTHll U IOJEH HE JAOJDKHO BBI3bIBAaTh yAMBJIECHUS. B Hacrosiee Bpems
JOCTOBEPHO yCTaHOBIJIEHO, YTO HaOmogaemMas Gopma MaTepuH COCTaBIsieT He Oosee 5% Bcell Macchl
(aneprun) Beenennoi, a 95% maccel Beenennoii HaxonsaTcs B Heu3BecTHOH (opme, B ToM uncie 25%
Macchl BceneHHOM coCTaBiISeT T. H. «TEMHOE BELIECTBOY», COCTOSIIEE U3 HEU3BECTHBIX IEMEHTAPHBIX
YacTHUII, 3aNOJHSIIOMINX TATaKTUKH U UX KOpOHBI, a 70% coCTaBiseT T. H. «TE€MHasl SHEPTHsD), BBI3I-
BalOIIasl yCKOpPEeHUe paciuupeHns BeeneHHoW 1 Bo3AEHCTBYIOAS AaXKe Ha OMOIOTMYECKUE TPOLECCHI
[3, 8]. IIpn 3TOM cOBpeMEHHBIE MOJETH B (DHU3HMKE DIEMEHTAPHBIX YACTHIl TPEICKA3BIBAIOT MECATKH
HOBBIX JIETKUX M TSDKENBIX 9acTHIl [25].

Kak nokazain XK. [Tuaxe [34, 35, 36], u aTo noapobHo uccienosan U. 3. llexmuctpo [41], un-
TEJUIEKT YEJIOBEeKa XapaKTEPH3YIOTCs Oe33HTPONMUHHOCTHIO onepanuii. OnHaKko B paMKax TEpPMOJIMHA-
muku MbiieHus: H. M. Ko6o3eB He Mor nate oTBeTa, OYEMY MBICIUTEIbHbBIE OIepanuy Oe33HTPO-
NUiHBL. Benb corsmacHo TpeThbeMy 3aKOHY TEPMOAWHAMUKU SHTPOMHUS CHCTEMBI CTPEMHTCS K HYJIIIO
IIpU CTPEMJICHUH K HYJIIO TeMIlepaTyphl caMoil cuctemsl [41]. Oto u mano U. 3. llexmuctpo ocHoBa-
HUS CIIEJIaTh BBIBOJ O TOM, YTO TEPMOJMHAMUKA MBIIUICHUS HE OOBSCHIETCS I'a30M M3 JIETKUX 3Je-
MEHTApHBIX YaCTHIl M YK TeM Oojiee He 00bsCHsIEeTCS paboToi MOJNEKYJSIPHBIX CTPYKTYp MO3ra 3aBe-
JOMO 00JIaIaloUINX 3HAYMTENbHON 3HTponHed. TakuM 00pa3oM BO3HHMK TakK Ha3bIBAEMBIH «TEPMOIH-
HaMUYeCKHU TapaZioKC MBIIUIEHU, KOTophiid chopmynupoBair H. Y. KobGo3eB [26] u neranbHO mpo-
ananuzuposain U. 3. Llexmuctpo.

IpenioxeHHBbIH HAMH NMOAXO0J pa3pemiaeT 3TOT MapPaJ0KC M CHUMAaeT MPOTHBOPeYHs C
TepMOAMHAMMKOIA. J[eJ0 B TOM, YTO (pepMHOHBI, 00pa3ysl LETOCTHYIO CUCTEMY, MOTYT €CTECTBEHHBIM
obpazoMm GopmMupoBaTh HEePMHU-KOHICHCAT, CIIAPUBASCH AHAIOTHYHO AJIEKTPOHAM B CBEPXIIPOBOTHHUKE
(xoTopble 00pa3yIOT CBSI3aHHBIE COCTOSHHS C MPOTHUBOIIOJIIOKHBIMH MMITYyJIbCAMH U aHTHIApaslielib-
HBIMHU CIIMHAMH — KYIIEPOBCKHUE I1aphl)
WIA aToMaM TakoW (QepMH-KUIKOCTH
KaK JKHJKMH CBepXTeKyumii remuii °He.
Tax, B HacTosIee BpeMs ¢ UCII0JIb30Ba-
HUEM  OXJKICHUS  aTOMOB-(hepMu-
OHOB — IIOJIy4aloT 003e-KOHAEHCALUIO
«aTOMHBIX KYIIEPOBCKHX Map» ¢ pas-
JUYHON SHEPTrueil CBSI3U U HCCIEAYIOT
CBEpXTEKy4YeCTh KOHJEHcara o0pasyio-
Hapmamsast MIAXCS «ATOMHBIX KYIIEPOBCKHX Iap.

HCHOKOCHTIL [Ipu sToM, yxke cBepxTekyuas depmu-
KuaKocTs ~He naet uenstii psin ¢as [16,
| r L _ 24], mo3TOMy JaXke KOHICHCAT 1/136(1)ep-

MHU-YaCTHI] OJHOTO YPOBHS, a TeM Ooiee
0.001 6,002 6003 Tl — oOpazyromux KBa3uatombl (puc.l),
nono6Ho atomam “He, Takke MOXKeET
00pa3oBBIBaTH MHOXECTBO (a3 (puc. 2),

A

Pléap)

Taepdoe meno

30 |-

_ Poza 8
20} CEEPLMEKYTS

10

Puc. 2. ®a3osas anarpamma s *He.
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KOTOPBIE MOTYT OBITh HHTEPIPETHPOBAHBI KaK IMOAYPOBHU BHYTPU OJHOU CTPYKTYpHI. [Iprmeuarens-
HO, 4TO AJIsl 00pa3oBaHus MOJ00HOI cBepXTeKy4eii U 0€3dHTPONMUITHOM CTPYKTYPBI KaK eTuHOi
LEJOCTHOH «MAKPOMOJIEKYJIbI» U3 Jerkux ¢epMUOHOB He HY:KHA HU3Kas Temnepatypa. Huzkas
TeMIepaTypa HyXHa TOJBKO B CIIy4ae TsDKEJIBIX aTOMOB, TAKUX KaK aTOMBI TeJIHs, WIH B cilydae ¢o-
HOHHBIX KOJIeOaHWH KpPUCTAIUITMYECKOW PEMIETKH CBEPXIPOBOJHUKOB, YTOOBI IOTACHUThH TEIUIOBOM
LIyM.

Mcxos U3 KPUTHYECKOH TeMIIepaTyphbl [epexoa remms ~He B CBEPXTEKydee COCTOSHIE T, ~

(1-3)-10° K (B 3aBHCHMOCTH OT JABJICHHUs), MOXKHO MPUOIH3UTEIBHO OLECHUTH TEMIIEPATypy (hepMu-
KOHJICHCAINH IS JIeTKuX (hepmuoHoB. Macca aroma 3He paBHa My, = 5102 1. Torpa kputuueckas
TemIepaTypa dJIeKTPOHHOM cepxnpoBogumocty cocrasusier I, ~ T, -(m,/m,)~ (1+5)E . Jlns duo-

HOB KpUTHYeCKas Temneparypa kouaencaumn — I, ~ =T -(m,/m,)~ (0,2+1)- 10*E . Jlns kuoHOB
T, ~T -(m,/m)~(0,4+1,8)-10"E . [ns suonos T, ~T, -(m,/m,)~(0,8+3,5)-10"°E . Jlns puoros
T, ~T, -(m,/m)~(1,5+6,8)-10°E . Jua tnowos T ~T, -(m,/m,)~(0,37+1,35)-10"E . Jlns
6uonos I, ~T, -(m,/m,)~(0,5+2,5)-10"E .

Vike B KHAKOM remnn “He kak (epMH-KHIKOCTH 0OpasyloTCs IBE CBEpPXTEKydne (asbl
(puc. 2), a mpy HATMYUK BHEIIHETO0 MarHUTHOTO MoJisi — TpH (assl [16, 24].

PaccmoTpuM Tenepb HEKOTOPBIE ACHEKThI (PU3UKU CBEPXTEKYUIHX (DEpPMU-KUAKOCTEH Ha MpH-
mepe “He [16, 27]. Kak ormeuaroT wuccmemosatenn xumkoro ~He I'.E.TypreHumsuna u
I'. A. Xapanze [16], npu Temnepatype, ke 3-10°K B sxumxom *He «BbIMagaeTy KOHICHCAT U3 KyIle-
POBCKUX Map (pepMHUEeBCKUX KBa3MYAaCTHUL], aHAIOTHYHO MPOLECCY IMOSBICHUS CBEPXIPOBOANMOCTH B
Mmetaiax. Ho «B oTiindne oT CBEPXNPOBOJHUKOB C CHHIVIETHBIM IO CIIMHY KYIIEPOBCKHM CIIapUBaHU-
eM, HH3KOTeMIepaTypHbie (asel *He XapaKTepU3YIOTCS CIAPMBAHHEM B COCTOSIHHE C CYMMApPHBIM
cnuHOM S =1 1 BHyTpeHHUM OpOHUTaIbHBIM MOMEHTOM L = 1. B pe3ynbrare mapaMeTp mopsaka 3THX
(a3 obnagaer CI0KHOW CTPYKTYPOH, UTO SIBIISIETCS IIPOSIBIIEHHEM CIIOHTAHHOTO HApyIIEHHs 1IEJI0r0o
PS1a MCXOIHBIX CUMMETPHI, IPUCYIIUX KUAKOMY *He B HOPMaTbHOM COCTOSHHH.

Kpome HapymeHus kannOpoBOYHOM CUMMETPUH (UTO XapaKTEpPHO TaKXkKe AJISI CBEPXTEKYydero
cocrostaust *He M CBEPXIPOBOIHHUKOB), YHOPAIOUeHHbIE (a3bl “He 0GHAPYKUBAIOT TOTEPIO CHMMET-
PUH OTHOCHTEIBHO TIOBOPOTOB B CITUHOBOM M OpPOMTaIbHOM MPOCTpaHCTBaX. Takoi KacKall CIIOHTaH-
HO HApYIICHHBIX CUMMETpPHIi IPHBOIUT K TOMY, 4TO HH3KOTEMIEpaTypHbIe (asbl KHIKOro “He coue-
TalOT B ceOe CBOMCTBA, XapaKTEpHBIE IJIsI CBEPXTEKYUEro COCTOSHUS, aHTU(PEPPOMArHUTHOTO Tea U
XKHUIKOro kpucramia. Ocobo cieayeT Nom4epKHyTh, YTO YIOMSHYThIE CUMMETPUHN OKa3bIBAIOTCS Ha-
PYLICHHBIMH JIMIIb B ONPEACICHHBIX KOMOMHAIMAX, B CBSI3M C 4YEM II€PEUYMCIICHHBIC (QHU3MYECKHE
CBOMCTBA YIOPANOUEHHBIX (a3 *He NPOABIAIOTCA HE B BUE NPOCTOM MX CYMMBI, 4 OKA3bIBAIOTCS KO-
TepEHTHBIM 00pa30M B3aUMOCBSI3aHHBIMH.

Iepexo B HU3KOTEMIIEPaTyPHOE YIOPSAI0UEHHOE COCTOSHHE K KUIAKOM ~He oCylecTBIseTCS
B pe3ynbTare oOpazoBanus (Hmwxke 7,) KymepoBCKUX nap kBazndacTHi. [lockobKy Ha MaibIX paccTos-
HHUSIX UMEET MECTO CHJIbHOE OTTAJKHUBAaHHWE MEXIY aTOMaMHM Telldsi, TO CIIapuBaHHE B OPOUTAIBLHOM
coctosiHuH ¢ L = 0 HeBO3MOXHO 1 3(ekTuBHOE MpUTSDKEHHE, obecneunBaroiee 00pa3oBaHue KyTe-
POBCKHUX Tap, OCYIIECTBISICTCSI, Kak ceiiuac TBEpAO YCTaHOBICHO, B COCTOSHUM C OTHOCHUTEIBLHBIM Op-
ouranpHBIM MOMeHTOM L = 1. B pesynbrare 3T0oro obcroarenscTa (cornacHo npuHuuny llaymm) Ky-
TIEpOBCKHE Taphl B CBEpXTeKydeM ~He JTOIKHBI 0071aaTh CyMMapHBIM CIHHOM S = 1, uTo moATBEp-
JKJIAETCSl BCEH COBOKYIHOCTHIO HMEIOIINXCSI IKCTIEPUMEHTANBHBIX JTAHHBIX.

[Ipu nepexone MaKpOCKOITUYECKONH CUCTEMBI B YHOPSIIOYEHHOE COCTOSIHUE POUCXOAUT MOTe-
pst (HapyIIeHIe) CHMMETPHUH, IPHUCYIIeH ee raMmIbToHHaHy. CBepxTeKkydne (haspl xKumkoro ~He xa-
PaKTEepU3yIOTCSl OTHOBPEMEHHBIM HApyIICHUEM HECKOJBKHX THUIIOB CHMMETPHH, YeM U OTPEeINseTCs
MHOTrooOpasue ux puzndeckux cBOHCTB. OJHOBPEMEHHO C HapYyLIEHHEM KaluOPOBOUYHON CUMMETPUU
B *He—A HapylIEHHOI OKA3bIBACTCS TAK)KE BPAIIATENBHAS: CHMMETPHS B OPOHTANEHOM H CIIMHOBOM
mpocTpaHcTBaxX. UTo ke kKacaeTcs B ¢a3bl, To, HApSAMY ¢ HapyIIEHHEM KaITHOPOBOYHOW MHBAPHAHTHO-
CTH, Y Hee YTPaueHHOH OKa3bIBAETCS CUMMETPHS MPH BpPAIlEHHH CIIMHOBOI'O MPOCTPAHCTBA OTHOCH-
TEJILHO OpOUTABHOTO.
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T[ToCKOIBKY MEepexo/1 KHAKoro ~He B CBEPXTEKydee COCTOSHHE MPOMCXOIUT B pe3yibTaTe 00-
pa3oBaHMs KyMEPOBCKUX Iap, MapaMeTpoM MOPsIKa, OMHCHIBAIOIINM KOT€PEHTHYIO (a3y, SBIIeTCS
¢dbynkus [opproBa

FaB (’7’ ?'): <(Pa (’_;)(pﬁ (]7')> = _Fiiu (’7/’ ’_;) (8)
C TIOMOIIIBI0 KOTOPOH MOXHO 00pa30BaTh MaTpPUILy HIETH 3(17 , ;7') C KOMIIOHEHTAMH
Ay (17, 7’): v(?, F’)Faﬁ (F, 17’) 9)

TIe v(? , 17') ©CTh TTOTCHITHAJ TTAPHOT'O B3aUMOICHCTBHS KBA3MYACTHII.

HOCKOJ’IBK}’ Ha pacCTOSAHUAX <1A4° aTOMBI T'eNHs UCHBITHIBAIOT CUIIBLHOE OTTAJIKUBAHUEC, KYIIC-
POBCKOC CIIapuUBAaHUC B KUJIKOM 3H€ HE MOXCT IMPOUCXOJUTH, KaK OTMEYAJIOCh BBIIIC, B 0p6I/ITaJIBHOM
S-COCTOSIHMH C CHHTJICTHOM CIIMHOBOM Cpr1(TypOI7L Eciu MMPEATIONI0XUTh, UTO CIapUBAHNUEC UMECT MC-

cto B p-Bomue (korma A (F, 7')=-A,, (7', 7)), To cormacro mpuumumy Ilaysm, cimHOBOE COCTOS-
HUE 00513aHO OBITh CHMMETPUYHBIM.

BBoas oTHOCUTENBHYIO KOODOMHATY ¥ =7 —7, W KOOPAWHATY LIEHTPAa Macc R= 1/2(171 +172)
KYTIEPOBCKOH Maphbl, BENIUIHHY K(ﬁ, 172) yAO0OHO 3amucaTh B BUE Pa3I0KESHUS
A, B)=UNYA(P|IR) & (10)
P
MpUYeM B OJHOPOJHOM COCTOSTHUU A(}ﬂﬁ) HE 3aBHUCHUT OT IPOCTPAHCTBEHHOM IMEpPEMEHHOU R.B

Cly4Yae CIapUBAHUA B p-COCTOSHUU A(f)|R) SIBIISIETCSL TMHEHHON (DyHKUMEH UMITyIbCa ﬁ(p = pF),

T. €.
A (BIR)=A,(R)k,, (11)

r7ic eAMHUYHBIN BEKTOp k HaIpaBJICH BIONL p (BIOIH HOpMaiH cheprdeckoi moBepxHoctn depmu
H30TPOIHOI HOPMaIbHOI (asbl KuaKoro ~He). JIeBITh KOMIUIEKCHBIX KOO(QHIHEHTOB A, (R) IoJ1-

HOCTBIO 3aJIaI0T JIOKATBHOE COCTOSIHUE CBEPXTEKydel (Da3bl (pepMHU-CHCTEMBI C TPUII JICTHBIM CHapH-
BaHHEM B p-BOJIHE.

[TpocTeHuM CBEPXTEKYYUM COCTOSIHUEM SIBJISIETCSI OJHOPOJHOE KOTEPEHTHOE COCTOSHHUE B
HEOTPAHUYCHHOM O0BeMe, MPUYEeM BOJIM3HM TEMIIEpaTyphl Mepexoja B HOpManbHYH (aszy (obmacth
I'mn30ypra—Jlannay) miIOTHOCTE CBOOOMHOM PHEPrHU KOHZAEHcaTa [ , MOXET OBITh Pa3loKeHa B

C

PAII TI0 CTENEHSM MapameTpa nopsaaka A, .
C TOYHOCTBIO 10 WIEHOB YETBEPTOTO MOPSAIKA
* * * * *
F,.i4}= —od, A, +BA4,4,4,4, +B,4,4,4,4, +

cond
* * * * * * (12)
+ B3ApiAviAvjApi + B4ApiAviAvjApi + BSApiAviAvjA

i 2
e az%N(O)(l—T/TC), npuueM N(0)=mp, /21" .

CprKTypa BBIpAXXCHUA IJId F;ond OTpaXa€T MHBAPUAHTHOCTbL TaMWJIBTOHHUAHA KHUJIKOI'O 3He

Ipu HE3aBUCHUMBIX BpAlICHUAX B CIMHOBOM H Op6I/ITaJ'IBHOM MpOCTpaHCTBAX (noxa MbI OTBJICKACMCA
OT HAIIM4YUS OYE€Hb CITA0BIX CHI/IH—Op6I/ITaJ'ILHBIX CUJI, CBA3AHHBIX C OUIIOJIb-AUIIOJIbHBIM B3aPIMO,IL€I>iCT-
BUCM MCKAY AACPHBIMU MArHUTHBIMU MOMCHTAMU aTOMOB 3H€). F;(md WHBAPUAHTHO OTHOCUTCIILHO

rpyrms onepamuii G= SO x SO xU(1), 3aBucsmieil 0T ceMH HEMPEPHIBHBIX TapamMeTpoB (2x3=6
YIJIOB U OIHOU (a3el), u comepkuT 11 (=18—7) He3aBUCUMBIX BEJIMYMH W3 4YUClia 18 BEIIeCTBEHHBIX
K09()QUIMEHTOB, OT KOTOPBIX 3aBUCUT IAPAMETP MOpsiKa A, .

3
Bo3moxxHEIM YHOnopsaa04CHHbIM (I)aBaM KHUIKOTO He COOTBCTCTBYIOT MUHHUMYMBI F

cond *

IpU4eM
[P UCTUHHOM PABHOBECHU peann3yeTcs aOCOMOTHRIA MUHUMYM. Ecnn ASI. SIBJISIETCS] YACTHBIM pe-

MMCEHUCM 3adavu Ha MUHHUMYM, TO BCA COBOKYITHOCTb pCIHeHI/Iﬁ JAaHHOT'O TUIIA 3aaC€TCsl BBIPA’KCHUCM
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A=GA’, uro ABISAETCS CIEACTBUEM YIOMSHYTONH HHBAPUAHTHOCTU F, , OTHOCUTENIBHO Ipynmnsl G.

COn

Pewenne A4, Gyayun mapameTpoM HOpsIKa COCTOSHHSA C HAPYIUICHHOM (CKPBITON) CUMMETpH-

CI71, O6Hapy)KI/IBaeT HWHBAPHUAHTHOCTD JIUIIIb OTHOCHUTCIIBHO I'PYIIIbI onepaunﬁ H, SIBJ'I}HOH_IGI\/'ICSI HCKO-

TOpOU MOATPYNION ModHOM rpynnsl G, a onepanuu u3 daxkroprpynisl G/ H TOpoXIar0T MHOT000-
pasue pusznUeckH pa3IUUHBIX COCTOSIHUH, 0Opasyroliee MPOCTPAHCTBO BHIPOXKIEHHUS JAHHOTO pelle-

HUS 33Jla4d HA MMUHMMYM BEJIUYMHBI [ Kaxnas ynopsimoueHHasi (cBepxtekyuas) ¢aza >KHAKOTO

cond *

*He xapakTepusyeTcsi COOTBETCTBYIOIIEH IpymMoil H , CTPYKTypa KOTOPOU IOJIHOCTBIO ONpPEAEISET
r100abHbIE CBOWCTBA PACCMATPUBAEMOTO COCTOSHHUS.

[Ipu TpumuIeTHOM criapuBaHHH B p-BOJIHE JII0OOE KOTEPEHTHOE COCTOSIHUE TPEACTABISET CO-
00l Cymnepno3unnio coCTOSHUH ¢ npoekuusaMu S3=0, = 1 u L;=0, £ 1, npudeM ocu KBaHTOBAaHUS CITU-
HOBOT'O U OpPOUTAJIBHOTO MOMEHTOB KYIIEPOBCKHX Iap, BOOOIIE TOBOPS, pa3iuyHbl. [ omucaHus

CBEPXTEKydero cocTosHus ~He ynoGHO BBECTH IOIE OPTOB d,,d,.,d,) u (u,,u,,u;) B CIIHUHOBOM U
OpOHUTAIbHOM IIPOCTPAHCTBAX, COOTBETCTBEHHO. BbIOpaB och KBaHTOBaHMS CIIUHA BIOIbd; =d, X d,,

MOKHO BBECTH Oa3MCHBIE BCKTOPLI dm , TAKUE, YTO

Sd, =md,, m=0,t1, (13)
[pu4yeM
1
2
AmnanoruussIM 00pa3oM, HAIpaBUB OChb KBAHTOBAHUS OPOUTAIBHOIO MOMEHTa Mapbl BIOJb
Uy = U, X i, IMEEM:

d, =——=(d tid,), d,=d, (14)

Ly, = Mi,, M =0+l (15)
rae

ii =i(aliiaz), i, =i, (16)

+1 \/E

[apameTp nopsinka A, MOXHO NPEJCTABUTEL B BUIE CYNEPIIO3ULIUN
D
AW. = ZademuuMie , 17)
mM

roe ® —riobanpHas ¢aza, IpuIeM KKIO0W CBepXTeKydeh (Da3ze COOTBETCTBYET CBOW HAOOP OTIHMY-
HBIX OT HYJS KOO(QQHUIUEHTOB ). KOHEYHO, B IPUCYTCTBUN MAarHUTHOTO TIOJIS TPYIa CUMMETPUi

G= SO xUP(1)xU(1), a H sBnsercs ee HOATPYIIIOH.

OJHOM 13 BO3MOXHBIX CBEPXTEKYUHX (a3 SBISIETCS COCTOSHUE, HHBAPHAHTHOE OTHOCHUTEIILHO
O/IHOBPEMEHHBIX BDAIICHHIT BOKPYT OCH d, B CITHHOBOM MPOCTPAHCTBE M OCH il, — B OPOUTAIBHOM
(Ha omuH u TOT e yron). [TapamMeTp MOpsiika TAKOTO COCTOSIHUS MTOAIUHSACTCS YPABHEHHIO

(Ly+8,)4, =0, (18)
T. €. a,,, #0 npu m+M=0.

B HyJI€eBOM MarHUTHOM IIOJIE TTAPaMETP TIOPSIKA
— iD
AW. = A(dmuh. + dzMuzi + d3“u3,.)e (19)

1 00HapyXHBaeT OONBLIYI0 CHMMETPHIO, YeM 3TOro TpedyeT cooTHouteHnue (18): cBepxrekydas daza
(19), umenyemas B dazoii sxuaxoro ~He, THBApHAHTHA OTHOCHTEIBHO OJXHOBPEMEHHbIX BPAILCHHI B
CIIMHOBOM H OPOUTAIILHOM MPOCTPAHCTBAX BOKPYT MPOU3BOJILHOTO HAIIPABJICHUSI.

Bwmecre ¢ Tem y B ¢a3sl yTpaueHa CUMMETPHS MPU OTHOCHTEIBHBIX BPAICHUSX CITUHOBOTO U
OpOUTaIBHOTO MPOCTPAHCTB. A B MPHUCYTCTBHUH MarHUTHOTO moist B (aza mckaxkaercs, Tepss H30-
TPOIHbIE CBOMCTBaY [16]

Kpome Toro, npu Bpamenuu “He B dase B 06pasyercs CHCTeMa KBAHTOBAHHBIX BHXpeil. [Ipu
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3TOM CEPALEBHHBI, UM KOPBI, 3TUX BUXPEH MMEIOT MaKPOCKOITMYECKUE Pa3Mephl U 00JIaAaloT CI0XK-
HOJ1 BHYTPEHHEH CTPYKTYPOif, OTIHYHON OT HOpManbHOiH (aspl °He. B Takoif CHIIBHO HEPaBHOBECHO
CHCTEME CYLIECTBYET Tarkke 3PQEKT MPOTHBOTOKOB CBEPXTEKy4del W HOPMAaIbHOW KOMIIOHEHT, (Qop-
MHUPYETCS pelleTKa KBAaHTOBAHHBIX BUXpel. [Ipu 3TOM BUXpH MOTYT 3aXBaTbIBaTh IPUMECHBIE, Ooiee
TSDKEJbIE HOHBI. DTO OAMH U3 SKCIEPUMEHTAIbHBIX METOA0B N3yUEHHs BUXPEH B CBEPXTEKYUHX JKUA-
KocTsiX. [ QyHKIMOHMpPOBaHUS HEepapXHUYECKOH CHUCTEMBbl KBAHTOBBIX CTPYKTYP KakK IIEIOCTHBIX
CBEPXTEKyYHX 00pa30BaHMii MOCIeIHEeEe OMMCaHHOE CBOWCTBO UMEET MPUHIUIHAIBHOE 3HaAYCHUE, TaK
Kak OHO 00yCJaBIHMBaeT MOAJCP)KAHHE CBSI3U U B3aMMOACHCTBUS MEXAY BCEMH TellaMM, KaK KBaHTO-
BBIMH, TaK W MOJICKYJISIpHBIM. [IpHBeNeHHBI aHaNW3 TOKa3bIBaeT, HACKOJIBKO CIIOXHA CTPYKTypa
cBepxTeKyuei pepmMu-kuakocTd. OUEeBUAHO, YTO KBAHTOBBIE CTPYKTYPHI U3 JIETKHX (EepMHOHOB 00-
JaaloT aHAJIOTUYHBIMHA CBOMCTBaMH, O0TaThiM HabopoMm ¢u3ndeckux 3(pQeKToB, 1 MOTYT OBITH TEO-
PETHYECKH OIHMCAHBl B PAMKAX T0JX0JIa, HCIIOJIb3yeMOTo JUIst onucanus a3 “He. [lonobHoe GoraTct-
BO M pa3HOOOpa3ue CBOWCTB JICBHOHHBIX KOHJICHCATOB BJICUET 3a COOOH M OOraTtcTBO (DU3MUYECKUX
MIPOSIBJIGHUH 3THX CBOICTB, HEKOTOPBHIE U3 KOTOPBIX SIBJISIOTCS «aHOMAJIbHBIMU» WJIHM «IIapallOKcajb-
HBIMUY», «IIapaHOPMAaJbHBIMU» C TOYKU 3PEHUS KIACCHUYECKOW MOJEKYJIpHON (U3UKH, HO BIIOJIHE
OIMCHIBAEMBIMH B paMKaX TE€OPHUH KOHJICHCHPOBAHHBIX CPEI.

B depmu-xuakocTsx U3 Jerkux (EepMHOHOB MOXKET TaKKe 00pa3oBBIBaThCA psl (a3, KOTO-
PBIM MOKHO ITOCTaBUTb B COOTBETCTBHE OINpPENEJICHHbIE YPOBHU CO3HAHMS. 3aMETHM, YTO KpUTHYE-
CKasl TemIeparypa (pepMu-KOHAECHCAMU U Iepexo/ia B CBEPXTEKyUee CBEPXYHOPSIOUYEHHOE U 0e33H-
TPONMHHOE COCTOSIHUE YXKe AJIsl f~yacTull, Wi (f, k )-KBa3MaToMOB, 00pa3yIOIINX «acTpaIbHOE» Telo,
Haxoiures B puanasone 7, ~2000-10000 K. A st CTpyKTyphl «MEHTAIBHOTO» Tela KPUTHICCKast

TeMIepaTypa BbILIC TEMIEPATYPbl COTHEYHOU MIa3Mbl, I, ~ 10’K. DT0 3HAUMTEIBHO BhINIE CpeHeil

TEeMIepaTyphl CYIIECTBOBAHUS MOJEKYJSPHBIX kUBBHIX opraHu3dmMoB (7 ~310K), kotopas uepe3 cu-
HEPreTHYECKYIO MOACTPONKY OMOCHCTEM OKa3bIBaCTCS CBS3AHHOW CO CTPYKTYpOH (PU3MUECKOTO Ba-
KyyMa U KOCMUYECKHUMH MapaMeTpamu [6]:

hc hc

- kB R Z - kB}\’vac

H*"pl

b =310E =~ 37°N, (20)
e ky — mocrosauas Bonbimana, Ry~ 1,3-10% om — panuyc Xad6na, [, = 1,610 cmM — maskoBckast
JUIMHA.

O4eBHIHO, YTO TaKHE CTPYKTYPHI BECbMa YCTOHUYMBBI K BHEIIHHUM BO3JACUCTBUAM U MOTYT CY-
IIIECTBOBATEL COTHH M K€ THICAUH JIET.

Jliis HanOouiee JISTKUX CTPYKTYp KPUTHYECKas TEMIIEpaTypa pa3pylIeHUs CBEPXTEKY4ero Co-
CTOSTHHSI HACTOJIBKO BENMKA, YTO OHU SIBIISIFOTCS MOYTH BEYHBIMH. 3aMETHM TaKXKe, YTO TeMIeparypa
T, coBmajaer ¢ TEMIEPATypOM, KOTOpast HE00XOMMa IS TIOJTHOTO CrOPaHUsi MOJCKYJIIPHOTO Teja.

AHanyu3 U3BECTHBIX CIIyyaeB CaMOBO3TOPaHUs JIOAEH IPUBOIMII UCCIeI0BaTeNeH K 3HaUeHUIO 3 dek-
TUBHOHM BHyTpeHHel Temmepatypsl 7> 2000K. Ecnu 310 Tak, To mogoOHbIe MpoLecchl MOTYT MIPOHC-
XOAWTh TPU CIIOHTAHHOM HApYyLICHHHM COCTOSIHUSI CBEPXTEKydecTH (f, k )-KOHIEeHcaTa B pe3yJbTare
KaKuX-TM00 (IIyKTyalui 1mojiei, o0ecreunBaronnX crapuBanue GepMu-9acThIl C TPOTUBOITOIOKHBI-
MU HELCIIBIMU CITMHAMH.

B mpennaraemolf HaMH CTPYKType OpraHM3allMd >KMBOTO OpPraHM3Ma, BKIIOYas CO3HAHUE,
JIETKO YBUJETh pelleHue Npod/ieMbl, 3aHMMABILIEl MHOTUX MbIcauTeNel, ¢puiiocodpo u ¢pusu-
KOB: MO4YeMYy INCHXHYeCKOoe — H/eaJIbHO, a HA0/JI01aeMblii MAKPOCKONUYECKMH MHP — HeT.
HMmeHHO CBOICTBO CBEPXTEKY4YeCTH KBAHTOBBIX JKMAKOCTEll, BKIIOUasi pa3iuynble (asbl, odecme-
4YHMBaeT CBOCTBA 0€33HTPONUITHOTO, HACATBHOT0 MBIIVICHUS] M CO3HAHNSA. JTO OAHOBPEMEHHO B
KBAHTOBbIE, HeJI0KAJIbHbIE CBOMCTBA mcuxuyeckoro cyocrpara. Iloatomy ncuxmka yesioBeka,
o0pa3oBaHHasl HepapXueil KBAHTOBBIX KUAKOCTeil — 003e- U GepMU-KOHIEHCATOB — U3 JeTKUX
YacTHI [0 ONpeIeJIeHHI0 SIBJISIETCH HEeJI0KAJbHOW, HepeAylIHMpPyeMoii, HeJOCTHOM KOrepeHTHOH
CTPYKTYPOii, KOTOPasi ONUCHIBAETCS eANHOMH BOJIHOBOH pyHkumeid ¥ u MoskeT ObITH CBSI3aHA CO
Beeii Beenennoii'. Bo30yskieHus B TAKMX KOHIEHCATaX MOTYT COOTBETCTBOBATh MOTOKY MBICIEH H

4
OTMeTHM, YTO TaKoe OMMCaHUE PEATH3yeT KOHIETIIHIO [IeJIOCTHOCTH, npeiokennyto . 3. Ilexmuctpo [41,
42] ¢ ¢punocockoit TOUKH 3peHusl.
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YYBCTB.

HenoxanpHble cBoiicTBa co3HaHus ybOemutenbHO ToaTBepxkmaroT manHble C. I'poda [42],
P. Jlxana [17], B. I1. KaznaueeBa u A. B. Tpodumosa [21, 22, 23], I'. H. {yneuera [19], P. I1. JIyopo-
Ba u B. H. [lymkuna [17], H. [Iytrodda u H. Tapra [37] u MHOTHX APYTUX UCCIIENOBATENEH: ICUXUKA
M CO3HAHWE WCTBITYEMbIX OOHApYXKMBAJM HEJOKAIbHBIE, TPAHCIIEPCOHAIFHBIE BHEITPOCTPAHCTBEHHO-
BpeMeHHbIe CBOICTBa. UeIOBEK MOT MEPEKUBATh U TOYHO OMUCHIBATH CTPYKTYPBI OPraHU3MOB, (usu-
YeCKMX OOBEKTOB U COOBITHH, 3HAYUTEIBHO YJAJIECHHBIX OT HEr0 B MPOCTPAHCTBE U BPEMCHU, W B
MIPUHIIMTIE HEJIOCTYITHBIX U HEM3BECTHBIX B OOBIYHOM COCTOSIHMH co3HaHus [12, 42].

3aMeTHM TaK)ke, YTO B HacTosiee Bpemsi OypHO pa3BHBaeTCS HAIpaBJICHHE 10 CO3AaHUIO
KBaHTOBBIX KOMIIBIOTEPOB, KOTOPbIe HAMHOTO A((ekTuBHEe 00bIUHbIX. C HAICH TOYKU 3PCHHUS TaKHUE
CUCTEMEBI YK€ pealln30BaHbl B MPHUPOJIE HA OCHOBE CTPYKTYpP M3 KBAaHTOBBIX JKHAKOCTEH — 003e- u
(hepMH-KOHIEHCATOB JIETKUX JIEMEHTAPHBIX YaCTHII.

HerpyaHo 3aMeTHTh, 4TO TaKo€ KBAHTOBOE OMHMCAHNE €CTECTBEHHBIM 00pa30M BKJIIOYAET B Ce-
0s1 ronorpaduyecKue MPUHIIMITEI MBIIIICHHUS, KOTOPBIE pACCMATPUBAIIACH PSIOM aBTOPOB.

Kaxnaplit ypoBeHb OpraHM3anyy SBJSETCA LEITOCTHBIM M MO3TOMY 00JalaeT OIpeeIeHHO’
ABTOHOMHOCTBIO B OCYIICCTBICHHH COOCTBEHHBIX MPOIECCOB KH3HEACATEILHOCTH U MOJJIEPKAaHUU
ycToiunBoro romeoctasa. Kak crnpasennuso 3ametuin P. Ilenpoys [33], mpocToil MakpocKOM4eCKOi
KOT€PEHTHOCTH MO3Ta HEeJIOCTaTOYHO, B IPOTUBHOM CITydae CO3HaHHEM 00Janaiy Obl M CBEpXIPOBO/I-
HUKA. Ho OMOKOHAEHCHPOBAaHHBIE CUCTEMBI, B OTIHYNE OT MPOCTHIX CBEPXIPOBOIHUKOB H CBEPXTEKY-
YUX XKHUIKOCTEH, SIBIAIOTCA HepaBHOBECHBIMU. [lo/1 Bo3efiCTBIEM MOCTYMAOUINX TOTOKOB SHEPTUH U
WH(POPMAIINH B TAKUX CBEPXTEKYUHX CHCTEMaX (DOPMHUPYIOTCS CIOXKHBIE CTPYKTYPHI U3 BUXPEU U TEK-
CTYp, COJIep>KaIIX HOPMAITbHYIO KOMIIOHEHTY. DTH CTPYKTYPHI SIBIISTIOTCS KOJUIEKTHBHBIM COCTOSHU-
€M BCel CBepXTeKyuell KUAKOCTH U MPEACTaBIAIOT cO00M 00pa3oBaHus, UM «OPraHbl», KBAHTOBOTO
TeJa, OTBEYAIOIINE 332 PHEPTeTUYCCKU U WH(POPMAIIMOHHBIA MeTa0O0JIM3M, U BBICTYMAIOT KaK HEOTh-
emiieMasl 4acTh Iporiecca (hyHKIIMOHUPOBAHUS IPOIlecca CBEPXTEKyUero KBaHTOBOTO OMOKOHAEHCA-
Ta — IEIOCTHOTO M HEISIMMOTr0 MaKpOCKONWYECKOTO KBAaHTOBOTO OOBEKTa — B MOTOKE DHEPTHUH.
Takast cuHepreTUyecKkas CUucTeMa U e¢ PyHKIIMOHUPOBAHUE MOXKET OBITh OMKMCaHA KaK OIPEICICHHBIHN
YPOBEHb OPTraHU3ALNN KU3IHEACATEIHHOCTH, WIH YPOBEHb JKHBOTO, C COOTBETCTBYIOIIMM YPOBHEM
co3Haanda. CrokuBIIasics, CQOPMHUPOBAHHAS CTPYKTYPa CTPEMHUTCS TOAJIEPKUBATH CBOE CYIIIECTBOBA-
HUE B MOTOKaX 3Hepruu u uHpopmaruu. [lodToMy Mepapxus KOJUIEKTHBHBIX KBaHTOBBIX 3((EKTOB
o0ecrieunBaeT MaKpPOCKOIMYECKYI0 KOTEPeHTHOCTh MO3ra, HEOOXOAMMOCTh KOTOPOH OTMETHIIH
P. Ilenpoy3 u apyrue aBTOpHI, TaK KaK Ha MOJIEKYJISIPHOM W HEHPOHHOM YPOBHSX IJis TaKOW Kore-
PEHTHOCTH HE CYHIeCTBYET (PHU3MUECKUX ycioBuit. P. [IeHpoy3 mpeuiosKuil THIIoTe3y O CBSI3U CO3Ha-
HUS C KBAHTOMEXaHWYECKHMMHU KOJICOAHUSIMHU B MUKPOTPYyOax HUTOCKeNeTa Kietku. Ho, kak oH cam
MPHU3HAET, 3TOTO0 MaJjo, TaK KaK JUIsl TI00aTbHOW KOOPAWHAIIMHM BCEBO3MOXKHBIX MBICIHTENBHBIX MPO-
[ECCOB HEO00XOJMMa «KOTEPEHTHOCTh B MaciiTabax, ropaso 0oiee KpPyIHBIX, HEXEIH OTIEeNIbHBIC
MUKPOTPYOOUYKU HMIIM JaXKe IIeNIbIe ITUTOCKENEThl. J[O/KHA CYIIeCTBOBATh CYIECTBCHHAs KBaHTOBAS
CIETUIEHHOCTh MEXAY COCTOSIHUSIMU, MOAEPKUBAEMBIMH BHYTPH OTIENbHBIX [IUTOCKEIIETOB BO MHO-
TUX HeHpOHaX, — TO €CTh HEYTO BPO/e KOJUIEKTHBHOTO KBAHTOBOT'O COCTOSTHUS, OXBATHIBAIOIIETO 00-
HIMPHBIE 00JIACTH MO3Tay.

PaccmoTpuM Temepp HEKOTOpBIE YAaCTOTHI KOJNEOAHWH B CBEPXTEKYUHX CTPYKTypax >KHBOTO
opraam3Ma. Vcxons w3 4acToThl KOJNEeOAHWN AJIEKTPOHA, YaCTOTHI JJIS MHBAPHAHTHBIX MAacC IMOKOS
(hepMHOHOB ClIEIYOIIHE:

v, =1,24-10"T; v, =3.67-10" T v, =1.09-10" 'y v, =3.23Tm.
v, =6.73-10"T'y; v.=2-10"T; v,=5.93-10°T;
OTMCTI/IM, 4YTO UHTCPBAJI MHBAPUAHTHBIX KoJIEOaHUI MCXKAYy Vv, U V, OXBAaTbIBACT HC TOJbBKO

3BYKOBBIE YaCTOTBI, HO M YacTOTHI M0O3Ta, 0, 0 u npyrue putmsl. [loaToMy cymiectBoBaHue Qusmye-
CKOTO MO3Ta C XapaKTePHBIMU YacTOTaMH B 3TOM HHTepBalie 00yCIaBIUBacT ero pe30HaHC C Koeba-
HUSIMH HauOoJiee BBICOKMX YPOBHEH OpraHu3aluu. JDTO OOECIIEYMBACT CYIICCTBOBAHHE U JICATEIb-
HOCTB BBICHINX TICHXUYECKUX (PYHKIWH, KOTOPBIE, TAKUM 00pa3oM, SBISIOTCS OTpaKeHHEM HepapXu-
YECKOH KBAHTOBOM CTPYKTYpPBI BBICIIMX YPOBHEW OpraHM3allMM >KUBOI'O OPTraHU3Ma, COCTOALIUX W3
nerkux hepmuoHOB. KpoMe TOro, 3TM 4acTOTHI Jie)KaT B 3BYKOBOM JHMana3oHe. A UMEHHO HaJIMuue
SI3bIKA KaK CHCTEMBI 3BYKO-CHMBOJIbHOW KOMMYHHKAIIUY U 00ECIICYNBAET Pa3BUTHE CO3HAHMS.
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B cBsI3M ¢ 3TUM BO3HHKAET BOIIPOC: YTO TaKO€ OOBIYHOE COCTOSIHUE CO3HAHMS denoBeka? OT-
BET MOXeET ObITh cleayromuil. Mlepapxusi CTpyKTyp Tell 4eIoBeKa, yNPaBIIOIUX IPpYT APyToOM, 3aa-
€T ¥ UepapXxyio HapyILICHUs] CAMMETPUI CUXHYECKOTO ((PeHOMEHOIOTHYECKH 3TO OBLTO OMUCAHO Ha-
Mmu panee [7, 9]). Camu nonsatust 603e- 1 HepMU-KOHIAESHCATOB 1 BOSHUKHOBEHUE (DEHOMEHA CBEPXTE-
Ky4€CTH — 3TO COCTOSIHUE HapyLIeHUs UCXOMHON cuMMmeTpuu. OObIYHOE, OOBIICHHOE CO3HaHHWE —
9TO CMeCh HOPMAJIBHOM U CBEpXTeKyueil koMnoHeHT. Ero GopmupoBaHue siBIsieTCs aHAIOTOM U3BECT-
HOTO 3¢ peKTa B CBEPXIPOBOJAHUKAX, KOT/Ia IPU MaJIbIX 3HAYEHUSI MAarHUTHOE TOJIE BHITAJIKUBACTCS U3
CBEPXIIPOBOJHMKA, & NPH IOCTIKEHHH HEKOTOPOro KPUTHUYECKOI'O 3HAYEHHS MAarHUTHOTO IIOJIS
CBEPXIIPOBOIUMOCTh YaCTHYHO pa3pylliaeTcss U o0pa3yercsl pelieTka KBAaHTOBBIX BUXpEH, coiepika-
LIMX HOPMAJIBbHYIO0 KOMIOHEHTY [24, 27]. JI5i ICUXHUKU CYIIECTBYET aHAaJOTMUYHBIN MPOLECC: BHEIIHEE
nHGOPMALMOHHOE BO3JACHCTBHE WM BO3ACHCTBHE HAa HU3KOIHEPreTHUECKUX YPOBHAX (OPMHUPYIOT
CTPYKTYpy OT0 4eJIOBeKa, a KBAHTOBAHHBIE BUXPHU — 3TO IOTOK MBICJIEH, BOSHUKAIOIINX IpU HHPOP-
MAaIMOHHOM JiaByieHnH. HecnyyaiiHo B paMKax Jr000# TyXOBHOW NMPAKTUKU OJTHA M3 TIEPBBIX TJIaBHBIX
Hesieil 171 TOCTIKEHHS. TyXOBHOTO PAa3BUTHUS M BBICOKUX YPOBHEH CO3HAHMS COCTOMT B MPEKPALICHUU
IIOTOKA MBICIIEH, MEIIAIOMINX JOCTHXKECHUIO YHCTOTO (TO €CTh CBEPXTEKy4Yero) co3HaHud. MHcTaHuus
Oro B KaxIOM 4eloBeke (GOopMHUpYyeTcsl HEM30EKHO — 3TO pe3yNbTaT B3aUMOJCHCTBUS HICaTbHON
CBEpXTEKyUell NMCUXUKHU C BHEIIHMM MHMPOM KaK HOCHTENIEM BHELIHEro IO, BO3ACHCTBYIOIIETO Ha
CBEpXTEKyuYee COCTOSHHE W YAaCTUYHO Pa3pyLIAlOLIETro €ro. B CBs3M ¢ HEIOKaJIbHBIMU CBOHCTBaMHU
CO3HAHMS 3aMETHUM, YTO Macca KMOHOB, KOH/IEHCAT KOTOPBIX (POPMHUPYET «MEHTAIBHOE» TEIIO

m, =2,7-10*a~8n’m,, ~0,15yA, 21)
e Myge #2-107 9B = 3,6:107° r — macca BaKyyMHOT'O KBaHTA, MPEATOJIOKUTEIBHO (HOPMHUPYIOIIETO
TaK Ha3bIBAEMYIO «TEMHYIO» BaKyyMHYIO SHEPTUI0 BceneHHOM, KOTopast COCTaBiseT MPHOIN3UTENHEHO
0,7 obOmeit sHEepruu (Macchl) BeeneHHOH U yIIpaBIstonet TMHAMHUKON ee pacmupenus [25].

Hamu Taxxe ObUIO MOKa3aHO, YTO 3TA SHEPTUS BaKyyMa aKTUBHO BJIMSAET HA CTPYKTYpPY H 3BO-
moruio ouochepst 3emiu [3, 8, 13, 14]. Takum oOpa3oM yke PHUOHHO-KHOHHOE «MEHTAJIBHOE» TEIIO
CBSI3aHO CO CTPYKTYpOH BakyyMa BceneHHOMN, a KHOHHO-3MOHHOE «Kay3aJbHOE» TENI0 C Maccou 3Ho-
HOB m, = m, (m,/ mp)4 =1,47-10"" r yxe HaxoauTCs B AMAMA30HE MACC HWKE BAKYYMHBIX. 371€Ch M
MPOMCXOJMT MEPEX0A OT MEHTAJIBHOTO CO3HAHHS K 0oJiee BHICOKOMY YPOBHIO, HJIM TOBOPSI SI3bIKOM
UHANNCKON Qunocoduu [2] — OT «HU3IIETO MaHaca» K «MaHacy BblcuieMy» (puc. 1).

Bonee Toro, Mmacca «MEHTaJILHOTO TeNa» m, =~ my, /2, coraacHo (4), Gim3ka K Macce IJIaHKOB-

CKOW BaKyyMHOW YaCTHIIBI M 3TO, BEPOSITHO, OOYCIIABINBAET PE30HAHC 3TOW CTPYKTYPHI C ILIAHKOB-
CKUM BaKyyMOM. 3aME€THM, YTO INJIAHKOBCKHE BEJIMYMHBI ONPENEISIIOT M €CTECTBEHHOE KBAHTOBaHME
MIPOCTpPaHCTBa U BpeMeHu. boisee nerkue cTpykTypbl («Tena»), COOTBETCTBYIOIINE BHICIIMM YPOBHSIM
CO3HAHHSA, PE30HUPYIOT YXKE ¢ BAKYYMHBIMH MOJIIMH MEHBIIUX YHEPIHH.

[Ipu 3TOM ecTecTBeHHBIH «MEHTAJbHBII» TOPHU3OHT NMO3HAHMA /I 4YeJ0BEKA MOKET
OBbITH ompeJejieH KaK MAaKCMMAJIbHO BBITAHYTOe CBepXTeKydee KHOHHO-3MOHHOE («MeHTAJb-
HOE») TeJIO, JJIUHA KOTOPOro B 3TOM CJiyYae COCTABUT BeJMUYHMHY OJIM3KYH K paguycy Xa060/a
WK Ha0JgaeMoMy paguycy BeesieHHO:

L, ~—=R,~10"u (22)
H 0

PaccmoTpum Teneps 3KCIEPUMEHTANBHBIE CBUAECTEILCTBA, OATBEPXKIAIONINE TTPEITI0KEHHOE
(hm3nyeckoe omucaHue CTPYKTYPHI IICUXUKH U MbluieHus. [IpenBapurenbHO HEOOXOAUMO TaKKe OT-
METHUTb, YTO JKUBBIE CBEpXTEKy4ne 003e- 1 PepMU-KOHIEHCATHl HAXOIATCS He B CTATHYECKOM, a B JIU-
HaMHYECKOM COCTOSIHUM, MOCKOJIbKY HENPEpPhIBHO B3aUMOJIEUCTBYIOT C OKpyKarwouiei cpenoil. Ilo-
ATOMY y HHX CHHEPIeTUYECKUM 00pa3oM (DOPMHUPYIOTCS CTPYKTYPHI, COCTOSIINE U3 BUXPEH HOpMalb-
HOM KOMITOHEHTHI KaKJIOTO KBAHTOBOTO Tella, ABIKYIIUXCS B CBEPXTEKYUYel KOMIIOHEHTE. DTH CTPYK-
TYpBI TIO3BOJISIIOT OCYIIECTBIISTH MPOIECCHl MOANEPKAHUS TOMEOCTa3a U CTAOMIbHOMN KHU3HEESTENb-
HOCTU. Ha ypoBHE MOJIEKYJISIPHOTO TeJila — 3TO Pa3InYHbIE OPraHbl, OTBETCTBCHHBIC 32 (DYHKIIMOHU-
poBaHHE OpraHM3Ma: KpOBEHOCHAs W HEpPBHAs CHUCTEMEI, CepJlle, MeueHb, IOYKH U T. 1., Ha YPOBHE
«3(hupHOTOY» TEa ITO CHCTEMAa MEPUANAHOB (KUTAaHCKUX, KOPEHCKUX U JIp.), @ TAK)KE CUCTEMa BUXPEH,
OCYIIECCTBJISIFOIINX TOHKUAN DHEPreTUYCCKHi MEeTa00IM3M — YaKp COOTBETCTBYIOIIMX JHIOKPHUHHBIM
JKeJe3aM MOJIEKYJISIpHOTO ((pu3mueckoro) Teia. AHaJIOTHYHAS CHCTEMa YaKp CYIIECTBYET M Ha YPOBHE
«acTpabHOTO» Tella KakK CHCTEMa €ro «OpraHoB». Ha ypoBHe «MeHTaIbHOTO» Tena (hOpMHUPYIOTCH,
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Kak ObLTO paHee noka3aHo Hamu [10], ncuxudeckue ¢pynkmmu (o K. FOury) nnm pyskumnn napopma-
mrnoHHoro Metabomm3Mma (o A. AyrycruaaBudtore) [1]. IIpu sTrom memxudyeckue GpyHkmun (GhyHK-
UM UHQOPMAIIIOHHOTO METa0oIM3Ma) SIBJASIIOTCS KBAHTOBBIMU BBIYUCIUTE]BHBIMU CHCTEMAMU,
CBOEro pojJa KBAHTOBBLIMH NPOLIECCOPAMH, 00Pa3yIOIIMMHU LEeJOCTHYIO CTPYKTYPY MHTENJIEKTA
YeJIOBEKA, OMMMCHIBAEMYIO B TCOPHH WH(POPMAITMOHHOTO METa00IM3Ma (COIMMMOHMKE) KaK «MOJEIb A»
(A. AyryctunaBuuiore). Ha ypoBHE BBICHINX TeJ TaKXkKe CYIIECTBYIOT CBOM CTPYKTYyphl. CHucTema yakp
MHTETPUPYET B3aUMOBIIMSHUE Pa3IHYHBIX TeNl U UX CTPYKTYpP C LETbI0 HEPAPXUUECKOTO YIpPaBICHUS
OT BBICIIUX TeJ K HU3LIUM, BIUIOTh 10 MOJIEKYJISIPHOTO Tea.

CylecTBYIOT YeTKHe OOBEKTHBHBIC OMUCAHUS B3aWMOJCHCTBHS Pa3iIMYHBIX TEI OpraHH3Ma,
NOJy4YeHHbIE MHOTHMHU HCCIIEAOBATEIsIMUA Ha MpoTshkeHun 20-ro Beka. B kauecTBe mpumMepa MBI pac-
cMoTpuM Aanusle . {ropBumis [20], modydeHHBIE B PE3YNbTATE MHOTOJIETHUX 3KCIEPUMEHTOB C psi-
JIOM JTFOJIeH, CTIOCOOHBIX CHCTEMAaTHYECKH OTAETSATh COOCTBEHHBIE CBEPXTEKYUHE («TOHKHE») Tella OT
MOJICKYJISIPHBIX, YTO M TTO3BOJIMIIO TIPOBECTH MHOTOUYMCIICHHBIE (PU3UUECKUE DKCIIepuMeHTHI. [IpenBa-
PHUTENBHO 3aMETHM, YTO OOBIYHO YEIOBEKOM HaOJIIOJAETCsl MOJEKYJIIPHOE TENO, COCTOSIIEE U3 aTo-
MOB U MOJIEKYJI; CBEPXTEKy4HEe KOMIIOHEHTbI B OOBIYHOM COCTOSIHUM CO3HaHUs HaOoJaTens Hemo-
CPEICTBCHHO HE HAO0JI0JaeMbl BBUAY WHOW (DU3MKH ATHX MPOIECCOB U ¢Iad0M OTpakeHHU (HOTOHOB
BUAMMOTO CIIEKTpa OT CBEPXTEKYUYHX CTPYKTyp. OmHaKo B HM3MEHEHHBIX COCTOSHHSAX CO3HAHUS
(cM. HMXKE) WIN IpU NPUMEHEHHH BBICOKOUYBCTBUTEIBHOM (oTOrpaduu MX MOXKHO (PUKCHUpPOBATh, a
TaKXKe U3ydaTh UX (QU3MUECKOE BO3JCHCTBUE HA MAaKPOCKOIIMYECKUE (pU3nYecKue Mpubopsl U IpeaMe-
TBL

2. HekoTopble akcnepuMeHTanbHble PakTbl M HabnoaeHus

Omneitel I'. JropBuinisi, onucaHHble B ero kHUre «IIpu3pak >kUBBIX» AAIOT BIIOJHE SICHOE U OT-
YETJIMBOE MPECTABICHHUE O PEalbHBIX CBOMCTBAX KBAHTOBBIX CBEPXTEKYUYHUX Tell yenoBeka. Hecmorps
HA TO, YTO 3TH OIBITHI IPOBOAMWIKNCH B Hadane XX Beka, HHGOpMaI¥sl, TIOTYYCHHAs B HUX, TIEPEKPbI-
BaeT MHOTHE JKCIIEPUMEHTHI W HAONIOJEHUS, MTPOBEJCHHBIE 3a MPOIIeAIIee BpeMs CO JHA U3JaHHS
KHUTH. B cBomMx 3kcnepuMenTtax . J[FopBHILIL HHIYITUPOBAJ ¥ HCIBITYEMBIX JIIOJIeH (CYOBEKTOB) M3-
MEHEHHBIE COCTOSHHS CO3HAHUS; (TEXHHUKY BBEIEHHUS B M3MEHEHHBbIE COCTOSHMA co3HaHus . J{iop-
BWJIJIb Ha3bIBaJ «MarHETU3UPOBAHUEM»). B 3TOM COCTOSHMM UCHBITyeMble B IPUCYTCTBUU HaOIIOAa-
TeJNsI OTAETSUIA OT CBOETo (DM3MYECKOTO Teja «IpHU3pak» (B TepMUHOIOTHH caMoro ['. J{ropBuis) uimu
BTOpPOE MOYTH HEBUIUMOE TeNo (WU Tela)), KOTOPOe MOTIIO HE TOJBKO IMONy4YaTh WHPOPMAIUIO M3
(u3nUecKy ynaleHHbIX MECT, HO M TIPOU3BOAUTH U3MepUMble pu3nueckre 3h(eKTsl Mo npockde IKc-
MEePUMEHTATOPA. DKCIEPUMEHTHI MPOBOAUIUCEH PETYJSIPHO HA MPOTKEHUU pAla JIET B KOHTPOJUpYye-
MBIX ¥ BOCTIPOM3BOJIMUMBIX ycioBHsX. [loaToMy oHM Ooiiee OOBEKTHBHBI W BBHITOAHO OTIMYAIOTCS OT
JAHHBIX MHOTHX APYTUX HccienoBaTelneil, HanpuMmep oT AaHHBIX P. Myau [32], KkoTopble MOTYydHIN
0O0JIBIIION PE30HAHC, HO PE3KO KPUTHUKOBAIMCH 32 HEBO3MOXHOCTh KOHTPOJIHPYEMOTO BOCIIPOU3BEIE-
HUS OIBITA €ro MAIFEeHTOB M 32 CyOBbEKTUBHOCTH MX O0T4eTOB. Hrnke mprBeneHs! (hparMeHThl U3 KHUTH
I". {ropBunsi.

Bce Cy6’beKmbl CO2NACHO ymeepofcda}om, umo 9Kcmepuopuzayus cosepuiaemcs nosciody, HO 0cobOenHOo 8
eeprezZ yacmu mena... Becoma meonenno MacHemusupys pasHovlx Cy6b€Km06, A NpoCcul ux Hanpaeunib 6ce ceoe
BHUMAHUE Ha mo, ymoowl Y3Hamv, oeticmeumesnvHo il HAYUHAemcs IKCcmepuopuzayusl 60 6C€X 6EPXHUX YACMAX
mena 0()H06p€M€HHO. Onu 6ce coenacro NpUsHaIu, Ymo 6 nepevble MUHynibl OHA oeticmeumenbHo HAYUHANACH Hd
npaeou cmopoHe.

... MOJICHO NPU3HAmMbsb, 4no IKcmepuopusayusl Hadvunaemcs Hanpaeo, npodomfcaemc;l 60 6CexX 6EPXHUX HacC-
mAx meja, U 3amem BbIOCAUBUUUACS U3y4eHus nepexodﬂm Hajeeso, ymoowl 06pa303amb HA MAlom paccmosaHuu
NpU3PaK-080UHUK.

Hesasucumo om smoil ¢arouduueckoti mamepuu, 00Cmagnsnemol CyOvbeKmom, HenpepvleHo OONOJHAEMOU
mamepuetl, KOMopylo 0aem MacHemus3ep 60 8pemMs MACHeMUUPOBAHUS, NPUZPAK 3aUMCMEYen HeKOMopble Ha-
yana, Hekomopule aroudbl U3 ammocgepsl, NO38OIAOWUE eMy MAMEPUATUZ08ambCs boee, Umobbl bbims 60-
Jlee CUNIbHbIM U CROCOOHBIM K OetiCEUio.

Kommenmapuii (4. 5.): Buxpn HOpManbHOH KOMIIOHEHTHI B CBEPXTEKy4el KHIKOCTH CIIOCOOHBI 3a-
XBaTbIBAaTh MIOCTOPOHHUE «IIPUMECHBIE» aTOMBI M JJIEMEHTApHBIC YacTUIIBI. Takol MeTox uc-
. .2 3
MIOJIB3YETCS ISl HCCIIENOBAHUM CBEPXTEKYUMX KUAKOCTEN “He u "He.

Ecnu nposiensiemes sicnosudenue 6 cmaouy COMHamOyauzmMa, OHO 3aMEMHO YMEHbUIAeMCSL 60 8PeMsL IKCIe-
puopusayuu U cogepuieHHo nponadaem, Kko2oa obpasyemcsa npuspak. Kak smo 6yoem 6uoHo npu ucciedosanuu
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MHOIO YY8CME NPU3PAKA, SCHOBUOECHUE NePexoOum K NOCIeOHeMy, KOMOpbill UuOum npeomem, a uHo20a u éce
omHuocaweecs: 00 He2o, ecau NOAOICUMb €20 HA 100, meMsl, 3amblLIoK, Ha0bprwue iU Ha Opyeyio 4acms meid,
20e guoum cybvekm, Ko20a bvlieaem 6 COCMOAHUU COMHAMOYIUYECKO020 ACHO8UOeHUs. YV cyObekma éce uyecmed
VHUYMOJICEHbL, U OH He 6uoum Oojlee 21a3aMu meid, He CAbIUUM YIamu, He 0O0HSIem 3anaxo8 OpeaHom 000Hs-
Husl, He owywaem exyca. Kax mvi ysuoum, éce smu enevamuenus Kak 6y0omo 60CHPUHUMAIONCS NPUPAKOM,
NOCPEOCMEOM YY8CME ACMPATLHO20 MeEd.

Pazoeoennslii cydvexkm nOCMOAHHO HAXOOUMCA 6 OOUWEHUU CO C6OUM OBOIIHUKOM HOCPEOCHIBOM COEOU-
HAIOWE20 UX PIOUOUUECKO20 WHYPA HE3AGUCUMO OM PACCMOARUA MexcOy Humu. [Inyp smom, ouenv mon-
cmblll 6 Hauane paz08oeHusl, 0enaemcs 3amem MOaWUHOIO 8 MUSUHEY, HO ) HEKOMOPbIX CyObeKmos oH Ovisaem
3AMemHO moue, 0COOEHHO 8 UCXOOHOIL c8oell MouKe, Mexcoy mem Kak y opyeux o mouvute (v Jleonmunsi). On
00bIKHOB8EHHO YUNUHOpUYecKuil., Ho y Tepe3vl OH naoCKUl, UMes 8U0 OYeHb MOJCMOU mecbmbl. Bo ecakom ciy-
yae, OH He OOUHAKOBOU MOTUWUHBL, MAK KAK MeCmamu npeocmagisem 630ymust, Kak 0bl WUmWKY, Komopwle, Ka-
JHCEMCsL, CNYACAm pe3epeyapamu Grrououdeckol mamepuu O1si NUMAHUSL WHYPd, KO20d NPpUu3pax yoausemcs.
Hecmomps na smu 3anacel, e2o ouamemp ymenvuaemesi no mepe YoanieHus, ciedys u3eCmHomy npasuty, Ko-
mopoe s He NbIMAICS ONpedeiun.

Y 6onvuuncmsa cyovexmos winyp uoem om nyna. Tax smo y Mapmei, Henemmui, Jleonmumnul, 2-dicu Bukc.
YV nexomopwix Opyaux on HauuHaemcs Ha HECKOILKO CAHMUMEMPOE BblUE U HALEB0, OKOIO HUJICHEN Yacmu cejle-
3eHku. Y e-orcu Jlambep on udem om 2unHo2eHHOU MOUKU, 8ce20a Dojlee 4y8cmeumensHou opyeux yacmeu meid,
6 3—4 canmumempax enepedu ceneszenku. Haxomney, umo s cuumaio 4pe3ebiuaiino peokum, wHyp 2-dcu Ppancya
udem om memeHu, Mo eCmob GePXYUKU 207108bl, KAKOBOE MECMO V He€ Modice 0OHO U3 CAMbIX YYBCNBUMENbHbIX 8
opeanusme.

Kaxosa 6b1 Hu 6bi1a uCX00HAs e20 MOYKA 8 PuU3UYECKOM mele, WHYP 8ce20d 00X00um 00 COOMEemchi-
gylowell yuacmu npuspaxa.

B wnype uoem cunwvnoe osusicenue. Jlyuuiue sicnoguosujie CpasHUBAIom €20 ¢ pazHopoOOHbIM HEPEOM, MAK
KaK OHU SICHO HAOAI00a0Om 6 Hem 08a HPOMUBONOJIONHCHBIX HMeUeHUs, NPOXOOAUUX 00HO 803]1€ OPY2020: OOHO
A3 HUX UOem u3 Qu3uyecKkozo mena 6 RPu3pPax, oA 00CMAGNEHUA eMy Mamepuu, KOmopas numaem ezo
0esAmenbHOCmy U CHOCOOHOCHb K Oelicmeuto, opyz2oe, boi1ee moHKoe u daecmauiee, uoyuiee om npuspaxka K
meny, ezo opyouio, ciydicum Oisk nepeday OuyuleHull, KOmopble npu3paKk Moxicem 6 U36eCnHol CneneHu 6bl-
pasicams ROCPeOCmMEOM CE0UX PA3NIUYHBIX Opeanos. TeueHue om cybvbekma K npuspaxy uoem 6ce20a no HUdNCHet
YaCmu WHYpa cO CMOPOHbL 3eMIU., MEYeHUe Jce Om NpuspaKa Kk cyowvekmy udem Haod nepsvim, Kax vl bonee
nezKoe.

Brnauane npuspax upeszgviuaiino uyscmeumenen u maneiuiue npuKOCHO8eHUsl 60IE3HEHHO OM3bl8AIOMCA HA
cyovexkme. Ecnu npuspak nomyuaem cunvhulil yoap, noumu 6ce20a OKA3bl8AeMcs CUHAK HA COOMEENCMEYIoweli
yacmu cydvekma u 6oiee uiu MeHee CUNbHASA 6016 NPOO0ANCAEMCs HeCKoAbKO OHell. CIaHo8umcs nOHAMHbIM,
umo pasosoenHvle KOJIOYHbL NOIYHANU YOApPbl, HAHOCUMbIE UX OBOUHUKY, YOAIUSUIEMYCA OJIA COBEPUIEHUs npe-
cmynjieHus.

LInyp mooice secoma uygscmeumenen Kk Maneiuiemy npuKOCHOBEHUIO, U eCu CULbHO 3a0emb e2o, Mo 'y cyob-
exma 6ce20a 8vlpbleaemcs Kpuk 6oau. Eciu cybvekm u npuspax cmosim nepeo dKCHepUMeHmAmopom, 0OUH ¢
npagol CMopoHbl, OPYeoll C 1e60ll, d IKCNEPUMEHMAMOP MedJleHHO No08Uu2aemcs enepeo, Yymoobvl Pomu Medic-
0y HUMU, OH CKOPO OOMPOHeMcs 00 WHYpa u cybvekm nouyecmeyem Oolee uiu MeHee CuibHwiil yoap. Eciu ow
npodoicaem oyenb MeONeHHO NOOBUSAMbCSL Odee, OH PACMSACUBAEM WHYD, KOMOPbIU 91ACmUuyeH U YOIUHAen -
51, HO 8 MO Jice 8pemsl msHem cybvekma.

Ecnu cnpocums nocneonezo, mo, okazwleaemcs, OH UCNbIMblEAen MaKoe Jice owjywenue, Kax ecau Ovl ms-
HYJIU 8EPEBKY, K KOMOPOU OH Oblll Obl NPUBA3AH, HO OUWYWEHUEe MO ewe 20paz00 Henpusimuee.

Pacmszusanue wnypa y e-ocu Jlambep bvigaem upessubiuaiino CuibHoe U, K020a NPUspax 6He3anHo yoais-
emcsl, OHA, CUTbHO NpUMsALUBAeMdsl, UCNYCKaem KPUK 0oau u naoana Ovl Ha no, eciu 6bl 5 He N000ePI*HCUBA ee.

YyecmeumenbHoCms npu3paKd, Kak u 4y6CMEUmMeIbHOCHb WHYPA, 4pe3sblualiHo CUIbHASL 8 Haudle pas-
080enUsl, NOCMENEHHO YMEHbUIAEMC S, HO HUKO20d He UCYe3aent COBEPULEHHO U NOMOMY CIYHCUM OJisl T00el, He
BUOAWUX NPU3PAKA, CPEOCMBOM Y3HABAMb, 8 KAKOU CMOPOHe HAXOOUMCs NPU3paK, NOKUHY8UIUL c80e 00bIUHOE
Mecmo.

Bom komuueckan ucmopus o 4yecmeumenbHOCMu WHypa, He UMeBUIAs CePbe3HbIX NOCAeOCMEUIL 01 08YX
cybvekmos — ee 2epoes.

B nauane moux onvimos c 2. Anope, Mapma u Henemma 6wvinu pazosoenvi 6 moem pabouem kabureme. Mol
Xomenu nposepumv, CO3HAEM AU HAXOOAWUUCA 8 OpYeoll KOMHame npuspax mo, 4mo 8 Hetl npoucxooum. J{ns
amoezo 2. Anope nowen 6 2ocmunyio, 20e oH 00JdHCeH Dbl NPOOENAMb HECKOIbKO HECI0NCHbIX Oeticmeuil. A no-
caan cned 3a Hum npuspax Mapmol, Komopblil 00AXHCEH 00PaAmMUmMs 6ce C80e BHUMAHUE HA 0eliCMEUsL U HCeChbl
2. Audpe. 3amem s nocoLraro ¢ motul dice yeavro npuspaxk Henemmol, komopwiil 3ayenisiem nepevlii npuspax 8
ceoul winyp. Oba cybdvexma acanyromes. Ilpuspaxu oNHYIOMCs, nepemMeujaiomcest u NePenymvl8aiomcst WHYPAMU.
Cybvexmbl Hcanylomes u Kpusam euje epomde. s npexpauwjeHust 3mozo cocmosiHust 2. Anope npuxooum Ko
MHe, CyObeKmbl NpIMO pegym om 00U, MaK KaK HeCMOMPsL HA NPUHSIMbLE UM MEPbl NPeOOCIOPOICHOCTU OH
HeBoNbHO 3a0esaem 0b6a wiHypa u mawem ux. Haxowney on nooxooum ko mue. Ml npeonrazaem cybvekmam
ecmamo u ¢ mpyoom 000UBAEMCsl IMO20,; Mbl HPODYeM NPoGecmu 0OHO20 8OKpYe Opy2020, HO NOJIOJCEHUe Cma-
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HOBUMCAL ewje DoNee NIAUEeBHbIM, U Mbl 8bIHYIHCOCHbL COeLAMb MO, C Ye20 MHe CLe008aI0 HaYamoy npu 3aniema-
HUuY ux: pazbyoums cyovekmos, umobsl RPeKpamums pa3zoe0eHue.

Tlpobyousuiucsy, 0ba cybvekma Hcanylomes Ha CULbHYI0 601b 8 NYNOYHOU 001ACMU, OHU UCHBIMbIEAIOM MA-
Koe owyujenue, Kak Gyomo um Cmsmyiu maiuio 6epesKol.

Kommenmapuii (4. 5.): Briie Obla 4eTKO OmKcaHa SKCIEPUMEHTaIbHO 0OHApy>KEeHHAs! CIOCOOHOCTD
KBaHTOBOTO TeJla, COCTOSIIIETO M3 CBEPXTEKYYeH JKUIKOCTH, BBITSITHBATHCS U3 MOJICKYJIIPHOTO
tena. [Ipu aToM mIHYp M3 CBEpXTEKydero cyocTpaTa BOIM3M MOJICKYIIIPHOTO Tela pa3/iensieT-
Cs HA MHOXXECTBO MEJIKHX IIHYPOB, KOTOpPBHIC MUTAIOT BCE MOJIEKYJSPHOE TEJNO MOTOKAMH
CBEPXTEKyuel ¥ HOpPMaJIbHOW KOMIIOHEHTHI, 00pa30BaHHBIMH KOH/ICHCATAMH JIETKHUX DJIEMEH-
TapHbIX Yactun. Cama KapTHHA JBIDKCHUS B ITUTAIOIIEM [IHYPE COBHAgaeT ¢ (PU3MKOI IBIIKE-
HUIl cBepxTekydel xuaxocTH. CBepXTeKy4yas KOMIIOHEHTa JBHMXKETCS HAaBCTpPEdy HOPMaib-
HOM, yIpaBjieHHe WAET OT KBAaHTOBOTO TeNa K MOJEKYJSIPHOMY, a TIOCTYIUIEHHE HOPMaIbHOU
KOMITOHEHTHI, T. €. «IUTaHUsD» UAET OT MOJICKYJIIPHOTO Teja K KBAHTOBOMY.

Koeoa pasosoenue npexpawaemces u cyovexm Ovlgaem noumu pazoyicer U HaAYUHaem npuxooums 6 ceos,
OH He 8noJiHe ewje 8nadeem coboi0, MAaK KAk npuspax ocmasui (rouduieckue 4acmuysl 8 Kpecie, 20e npedwisd
6 Hauane paz0eoeHus, a 3ameM 6 nepuodbl OMObIXA, IMUX HYACMUY He X6amaem menepb GuuyecKkomy merny,
KOmMopoe nocmenenHo 6o3bmem ux oopamuo. Iloka onepayusi 3ma ne 6yoem KoHuena, cyOvbexkm He HaAXOOUmcs 6
NOAHOM 0ONAOAHUU CEOUX PUBUYECKUX CUTL U UHMENLEKMYANbHbIX CHOCOOHOCTEU, U He cledyem NOMOWHUKY U
oasice camomy IKCNepUMEHmamopy CadumvCs 6 Kpecio, 3aHuMasuieecs npuspakom, max Kax, 6yoyuu ewe 6
o0ujeHUU ¢ SMUM NnpeomMemom, cyObeKm Noyy8Cmeyem Hel08KOCHb, 0adce HeOOMO2aHbe, KOMopoe MOdicem
dotimu 0o 6oau. Tonvko cnycmsa 10—15 munym, ko2oa meno cybvexma 6otioem 6 001a0anue Mol €20 Yacmbio,
OCMABNeHHOU OBOUHUKOM, MOJICHO CaOUmbcsi 8 Kpecio be3 gpeda 0as cyovekma. M 6 smo oice apems cybvexm
COBEPUEHHO NPUXOOUM 6 CeDsl.

Umobwl ckopee 0ocmuchyms 9moeo, CyOvekmovl npu
NOTHOM C80eM NPOOYI’COeHUU CHEewam cecmsv 6 Kpecio,
Komopoe sanumaem npuspax. Tax, XKand ¢ srcaonocmoio
nocmMampueaem Ha Kpecio, Cmapaemcsi OXpanums e20 om
CMOPOHHE20 NPUKOCHOBEHUSI U He MeOum HOKUHYMb 3a-
Humaemoe elo, umobuvl nepececmov 6 nezo. Eciu cnpawu-
6alom ee, nouemy OHA MeHsem Kpeclo, OHa 6ce2od
omeeyaem, Ymo OHA HA C80eM Mecme, 4MoO OHA OO0JIHCHA
mym Oblmb U OHA He NOHUMAem, noyemy cudeida Ha
opyeom Kpecie.

Pazosoenue sxcmepuopuzosaninozo cyovexma Hauu-
HAemcesi ¢ npasol CMopoHsl U DIIOUOUYECcKas Mamepusl
Hanpaeisemcs Haneeo 0iisi 0opasosanus npuspaxa. Kozoa
npekpawaom pazosoenue, QroudutecKas Mamepus CHO-
84 IKCMEPUOPUZYEMCSL BOKPY2 CYOBLEKMA U 6X00UN 8 HE20
€ Npagoil CMopoHbL 8 MO BPeMsl, KAK 1e6dst OXAaNcoaem-
ca. Koeoa cybvexm cuoum 6 kpecie, komopoe npedicoe
BAHUMATL NPUSPAK, 6XO0NCOEHUe MAMEPUU OKAHYUBAEMCSL C
npaesoti CMopousbl,; 0b6e CIOPOHbI OXAANCOAIOMCSL, a Nledas 0Xaaxicoaencs euje bonee.

Ha mpex cybvexmax 6 anpene, mae u utone 1908 200a s KOHCmMamuposa ¢ NOMowbI, 08YX 1AOOPAMOPHBIX
MepMOMEMPO8 IMO U3MeHeHUe memnepamypel. H3zmepanuce 1a0onu, 00UHAKOBO HAdNCUMAlOwjUe pmymuble pe-
3epgyapwl, u 0 OOIbULel MOYHOCMU NPU NOLYYEHUU 3HAYUMETbHbIX PAZHUY NOCLe NePE020 UIMEPEHUs. UHCHIL-
PYMEHMbl MEHLIUCH U NO YCMAHOGIEHUL PABHOBECUs MeMNepamypubl 0e1diloch emopoe uzmepenue. Hzmepenue
JIaOOHU OOHUM UHCIMPYMEHMOM 8Ce20d MOYHO COBNAOATO C USMEPEHUEM OPY2UM UHCHPYMEHNOM.

Ilpuspak onecmaw.— B cocmosnuu 600pcmeosanus comHambyibl UM 6 MEMHONeE 4el08eHecKoe meio
orucmarowum 6oaee U Menee APKUM CGeMOoM, CMOMPS NO CIMENeHU UX 4YECMBUMENbHOCU U MPEHUPOBKU UX 8
9M020 poOa ONbIMAX.

Bce mena, oasice me, Komopbvie cuumaiomcst HeoOYULeGLeHHbIMU, NPEeOCMABISIOMCS ICHOGUOSIUUM KAK Obl
JHCUBLIMU, NOMOMY UMO OHU CYMb eMecmunuwe onecmsawux subpayuil, 6oiee uiu menee GUOUMBIX OBUICEHUL,
KOmopbie cooduaiomces cmpyenusim 6 oxkpyosicaroujeli cpede. Kascoylo Munymy oHu NOAYAIOM U3LYYEHUS U3
9motl cpedbl U NOCLLIAIOM 6 Hee Opyaue, MAK Yo HeNoCPeOCH8EHHLIM HAOTIO0EHUEM MOICHO KOHCMAMUPOBAb
€ NOMOWBIO OP2aHA 3PEHUS HENPEPLIBHYIO CMEHY (DAIOUO08, CUL, KOMOpbIe COZUOAIOM, PA3PYUIAIOm, CHOBA CO3U-
oarom, ymobvl CHO8A Pa3PyWUMb U 6eYHO UMeHAMb MoneKyaspHble 08UIICEHUsl, He NOnAdarujue Henocpeocn-
BEHHO 8 NoJle 3peHUs. PU3UKA, BNONHE BUOUMbL 0adice 071 0ObIKHOBEHHBIX COMHAMOYI.

IlooobHo snekmpuuecmay, smom ceem, COCMOAWUL U3 YBEMHOL Mamepuu, Ooliee MOHKOU, YeM Mamepus,
BOCHPUHUMAEMAsL HAMU OP2AHOM 3DPeHUsl, Habooaemcs 6 08yx opmax: 6 hopme OUHAMULECKOU UL OBUICE-
HUSL, COBEPUIAIOWE20CsE 6HYMPU MENd U RPOU3B00SIUE20 MedeHUsl, KOMopble UOYM 8 U3BECHHbIX HANPAGIEHUSX

Puc.3. MW3o0paxkeHue PpyKH, TMOJyYeHHOE
rr. JItou u JlaBugomM U3 NposiBUTEJIbHONH BAHHBI.
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U3 00H020 KOHYA OP2aHU3MA 8 OPY2oll U 0adice 8bICYNAIOM U3 He2o, U 8 popme Cmamudeckou un omovixd, Hd
nosepxrnocmu kodicu. Ilocneonsist popma ceéemogoii mamepuu cocmasisiem 6OKpye HAC PUIOUOUYECKVIO AMMO-
cghepy, omKyOa HEnPepvIBHO UCXOOAM U3LYUEeHUs, KAK Obl 8bIX00sUe U3 NOP KONCU U NePNEeHOUKYIAPHO HANpas-
Jsiowuecs: K Hell Ha pacCmosiHuu, KOmopoe He 1e2K0 Onpedeiums, mak Kak, yem 6ojee pazeum siCHOGUOSUUL,
mem bonee smo paccmosnue. i HEKOMOPLIX PeOKUX, OYeHb MPEHUPOBAHHBIX CYOBLEKMO8 MO pPACCMOAHUE
npocmupaemcs 00 08yX Mempos, Mexcoy mem Kax ciabvle AcHosudswue He suosam oanee 3—4 canmumempos.
Omu uznyuenust 6onee IHEPeULHbL 8 OKOHEUHOCMAX U NO OIUZ0CMU OP2AHO8 YYECME, OCODEHHO CUNBHO TYYAMCSL
enaza. Omo aypa 3QpupHozo 080UHUKA Meocopo8, KOMOPYIO MOJNCHO omoepadhuposams, KAk 5mo NOKA3bIBAIOM
06a npunazaemvix pUCyHKa, noyieHHvle 6e3 00beKmued, eOUHCMEEHHO NPUNOICEHUEM PYKU K HENPUSOMOBNEH-
HOU CMOpOHe NIACMUHKU, 8 NPOAGUMENbHOU HCUOKOcmu, 6 meyeHue 12—15 munym. Aypa cocmagnsem none Oeli-
cmeust MazHemusepa.

Ecnu comnambynvl, ceudemenu paz08oenusi, UM YKa3anHble MHOIO C8EMOGble AGNEHUsL 86CbMA NOBEPXHO-
CMHO, paz08oenHbie Xopoulue cyobeKmbl, 0COOEHHO eCli OHU MPEHUPOBAHbl 8 PA3080CHUU, GUOSIM UX 20paA300
JIyyLie U NPOHUKAom 6 bojee OaieKkue 2opu30Hmbl, HeOOCYNHbLE UX 3PEHUI0 8 COCIOSIHUU OOOPCMBOBAHUSL.

Kommenmapuii (A. b.): B "3MEHEHHBIX COCTOSHHUSX CO3HAHMS YEJIOBEK BOCIPUHUMAET ropa3no Oosee
IIMPOKUH JMAana3oH 3JEKTPOMArHUTHBIX KojieOanui. KpoMe Toro, HETpyAHO YBHIETh, YTO
¢doTorpadum U3TydeHUH, MOTyUYeHHbBIE METOJOM BBICOKOUYBCTBHTENBHO (oTorpaduu (puc. 3
1 4), IpaKTHIEeCKH COBMAAAIOT ¢ (poTOorpadmsMH, MOTyIaeMBIMH METOIOM Ta30pa3psIHON BU-
3yanuzanuu (metonom Kupnuan) [28].

Bumecme ¢ pazosoenuem npoucxooum @akm cmofivb dHce npocmoi, Kaxk u 3amevamenvhvlil. Bo epems 600p-
CMBOBAHUSL U 0AdICe 8 PAZTUUHBIX COCMOSHUAX MASHEMUYeCKo20 CHA melo cybbekma biecmsujee U OKpaerHoe,
Kak 3mo eudsim oH cam u opyeue scHosudswue. Kax monvko Hauunaemcs paz0oeHue, c8emoeas Mamepus
Quszuueckom mene cmpemMumcst 8blOeIUMbC U nepeimu 6 opmy npuspakd, KOmopbiil HauuHaem 06pUco8bl-
samwcsi. Ilo cosepuienuu pazogoenus npu3paxK He moabKo CMAHOBUMCS OAECMSAWUM, HO OH NOSGNSENCSl 8 HEiC-
HbIX Y6emax u OmmeHKAx, Komopwvle Habmoodanucy y cybvekma 00 pazoeoenus. Qusuueckoe meno, ciedosa-
MENbHO, OelUCMEUmMeNbHO OMOEIEHO OM C80e20 3PupHo2o 06otiHuKka. OHO 8 Mo Jice 8pemst OMOeNeHO U OMm C80-
€20 acmpanbHO20 mend, NOMOMY YMO NOCIeOHee eChmb GMeCmuiuue 4y8CmeumeibHOCmu, a 4y6Cmeumensb-
HOCMb, KaK c6emo6ds Mamepus, 3aKuioueHd menepb 8 npuspaKe.

B TRaRD L I - e | | Omo ewe ne 6ce. [1o mepe mo2o, Kak Mbl AHATUIUPYEM HAXOOSUUXCSL
nepeo Hamu OBOUHUKA U PA308OEHHO20, Mbl OONIHCHBI NPUSHANb, YO PA3-
0BoeHUe 3HAUUMENbHO CLOJICHee, Yem oymanu enayane. Ilpuspax, 6uoumo
00pa308aHHbIL IPUPHBIM METOM, MO2 Obl DbIMb 0XCUBLIEH MONBKO Oo/lee
monyaviwet cunoti. OueguoHo, 4mo dma cuia 30ech, 4mo OHa UCXOOUM U3
aAcCmpanbHO20 NAAHA U YMO OHA COCMABTIAEM 6 C8010 04epedb Opy2oe meio
— acmpanvHoe, 0oumaIuue Hawux owywerul, Kkaxk s ookaxicy smo... Ho
6 HEKOMOPbLIX CIYHAsX NPU3paK bvleaem OCilenumenvHol OenusHvl, 6oiee
NPUSIMHOU U KPACUBOT, YeM C8ent CONHYA UMY KAKOU-TUOO UCKYCCMBEHHbIT
ceem, U Oe3 KpAcouHbIX OMMEHKO8, NO Kpalikell mepe, Ha 3peHue 00bIKHO-
6eHHbIX sIcHOgUOAWuUX. Taxk 6 camonpoussonbHomM pazoeoenuu 2-xca Jlam-
bep eudena ceoli npuspax cogepuieHHo 6envim. Benvim oice neuszmenno
bvlsaem npu3pax Mepmeslx, Hasce20a 0C80O0ICOCHHDbI OM C80e20 IPup-
HO20 OBOUHUKA.

aghupnoe meno ecmv mamepus epyoas, uOuMas, KOmMopdas co-
cmaensem meio npu3pakd, d meio AcmpaibHoe ¢ YY8CMEUMENIbHOCHIbIO
cocmasnsem cuny, pasym, KOmopulMu oxcusiisiem smom npuspax, Ilepsoe
ecmy ooesiHue, opyoue 8Mmopo2o, KOMopoe CAUWKOM 3A8EPHYMO 8 mame-
Ppuio, YmoodbL UMemb 803MOICHOCHIbL 0EUCMB08AMb PUIUUECKU CHAPYICU.

Dgpupnoe meno mano yoarsemcs om ¢husuueckoeo meid, max Kax,
OyOyuU HOCUMENeM HCUSHEHHOU CUTbL, eCi Obl OHO YOANUIOCH CIUUKOM 0aeKO, NOCIeOCMBUEM MAaKo2o yode-
Hust Mo2ia 6vl Obims cmepmo. [losmomy, eciu npuspax yoauslemcst Ha U36eCMHOe PACCMOSIHUE U HA U36ECIHbIL
CPOK, OH Ocmasisiem dPUpHo20 0BOUHUKA HA C80eM NOCMY 8 Pu3uiecKkom meie OJisi UCNOTHEHUs €20 0ObIYHOU
@yuxyuu. U on cocmoum mozoa monvko u3 acmpanvrHo2o mena. Ho nocreonee bvino 6vi Oezoeiicmeento, eciu
OblL He 02HCUBIANOCH O0lee MOHKOU CUNOU, UCXOOSAWel U3 HeNOCPeOCMBEHHO CLedyIoule2o 8blCuie20 NIanHa: niand
MbICU. DMa cuia cocmagisien 6 c60l0 ouepedb HACMosiuee, HO 8eCbMa 1e2Koe Meio: Meo MulCiu, obumanuwe
mblcau, cydcoenust, gonu. Teno mvlcau ecmvb OelUCMEUMENbHO GbICUICE HAYANO, KOMOPOE OXNCUBTIem NPpU3pax,
MAK Kax nOCAeOHULl, HECMOMPSL HA MPYOHOCTb 0etiCmEuUsi OJisi He20, BHE €20 (PUUUECKUX OP2aHO8, eCb UCKITIO-
YUMENbHO BMeCTUIULYe YYECMBEHHO20 COZHAHUSL.

s ecex pazosoeHuvix cYObEeKmMo8, KaKk u 0N CUNbHBIX ACHOBUOSUWUX 8 COCMOAHUU OOOPCMBOBAHUS,
bonblue HAMYPANbHOU BEIUYUHbL U Npedcmasisiem 6ud, NOKA3AaHHbIL Ha puc. 5. fcnosudsuue cpeoueil cuibl
emMecmo mo2o, wmoowl GUOenb NPU3PAK 6€Ch CHU3Y 00 8epXd, BUOSM MOTLKO 6EPXHIOI0 YACb €20.

o g . v
Puc. 4. WM3oOpaxkeHue pykw,
noJjyyeHHoe r. Jleppanom B
NPOSIBUTEJILHOM BaHHe.

%
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Haw pucynox ucnonnen HackoibKo 603MOACHO MAMEMAMUYECKU 8EPHO UCKYCHBIM apmucmom, 2. Panna, ¢
gomoepaguueckoeo cHUMKA, KOMOPbLL 5 NOAYHUL 6 O0DbeKmuee NPIMO HA IKCMPAObICMpPOU NIACHUHKE
Lumiere, ¢ memnome.

Knuwe upessvluatino zameuamenvro. CHUMOK MAKOU MOHKUIL U 1€2KULl, YMO NOLOACUMENLHO HEBO3ZMONICHO
NOMYUUMb €20 HEeNnoCpeocmeenHoe 80cnpoussedenue. E20 MOdCHO paccmampusams cO 6ceMu €20 0emansimu
MOALKO CKBO3b C8EMOBOU UCOUHUK. Dmo npuspax e-sicu Jlambep, cuamulii 6 mom mMomenm, Ko2oa ow, bonee
CUTbHBILL U C2YWEeHHBIIL, YeM K020a-1ubo, 3aMecmul HECKOIbKUMU MUHYMAMU NO3JIce CUOEBULe20 HA CB0EM CMYIe
ceuoemeis.

Koeoa npuspax xopowio ceywjen, on pacnonodicer Kk 0eticmsuio u cnocoben npou3sooums HeKomopbie siie-
HUs; e20 U0 M0o20d 8ecbMd NpusieKamesier 0ia ACHOBUOAUUX, KOMOpble OXOMHO nooxooam Kk Hemy. Ezo meno
COCMOUm U3 MUPUAO C8eMOBbIX YaACmuy, Kax OYOmo He3asucumvlx opye om opyed, Komopble NOCMOSHHO 0eld-
1om ouensb bvicmpble 8UOPAYUOHHbIE OBUNCEHUS, BOTHOOOPA3HO nepedaluuecs oKpyxicarowel cpede U 8bl3bi-
sarouue UH020a CIUKOM CUTbHYIO CUMRAMUIO MedHCOY NPU3PAKOM U ACHOSUOAWUMU CYOLEKMAMU, NPUCYMCII-
sylowumu npu pazogoenuu. Hezagucumo om smux MONEKYIAPHbIX OBUNCEHUT, PA3TUYHBIE YACMU MENd 0JICUBTe-
Hbl bosee epyObIMU BOTHOOOPAZHBIMU OBUICEHUAMU, KOMOPblE MeOJIeHHO Nepedaromcs C8epxy GHU3, KaK MaleHb-
Kue 8ONHbl NOO OYHOBEHUEM J1e2K020 eemepKa. B Oonvuiuncmee ciyuaes, smu 60aHbL UOYM U3 08YX 2IAGHBIX
yenmpog: 1) obnacmu, 20e bepem navano garouduveckuti wiHyp u 2) 8epuinbl 20106bi.

Yem onpedensiomes amu 08a YeHMpPa COBMECMHbIX 08UdCeHUll 1 0N Ye2o oHu cayxcam? OuesuoHo, 4mo
nepeavie 80HbL UOYM U3 PUULECKO20 Mela Yepe3 WIHYD U YO OHU NPUHOCAN MAMEPUIO, COCIAGISIIOUYIO Melo
npuspaka. Bmopuie, bonee svicuieco poda, mak Kaxk oHu bnecmsujee u npusmuee Ha U0, Kak OyOmo yKazulearom
MeCmOo NPUNUBA CUBL, OICUBTIAIOWETE DY MATNEPUIO.

...Obumanuwem mviciu u 6oau 6ydem, KOHEUHO, MO32, M. e. 8epxHsisi yacmb mend. Eciu npusnams mo dice
camoe OJisk mMeia MblCIU, YMoO 8eCbMd GEPOSIMHO, MO IMA Jce CAMAsL Yacmv npuspaxka 6ydem obumanuujem,
YEHMPOM UBNUSHUSL CUJIBL 8 OP2AHUYECKYIO MAMEPUIO NPU3PAKA.

B ooxaszamenvcmeo smoii eunomesul s npubasio, ymo 00UH u3 Moux cybvekmos, 2-gica ®pancya, cezoa
V8epsIA MeHsl, Ymo eUOUm HAO OYeHb brecmswell 2010601 NPUPAKA «KAK Obl OOIbULON bleCmAWULl Wap APKO20
bnecka, bpocarowuli 1yuu 60 ece cmoponsly... He sonpoc o ponu, komopyio uepaem smom «wap» 6 00bluHbIX
SGNIEHUSIX JICUZHU, OHA omeemuia be3 manetiue2o Konebanus: «Imo ooumanuue MolCiu u 60auUY.

Kommenmapuii (4. 5.): Habmonenune pazaenenus u nuddepeHnnanud KBaHTOBBIX TEN MMOKa3bIBaeT,
YTO OHM JEWCTBUTEIBHO COCTOSAT M3 PA3IMYHOTO BEIIECTBA M OTHCISIOTCS («BBIIYBAIOTCS)
IpYT U3 pyra, OyIydH CBSI3aHHBIMH MEX.IY COOOMH MTOTOOHBIMHU «ITUTAIOMINMHY HIHYPAMI.

B oeticmeumenvrocmu, 4yecmeyomes au ouwyuerus 6UOUMbIM MeL0M UL HEBUOUMBIM, KOTNOPOe 0HCUBIA-
em guoumoe?

Onvimsi 00KA3616aI0M HAM, YMO Nepeoe ecmv opyoue, KOMmopbim NOAb3Vemcs 6mopoe, Ymodvl 8bipa3umy-
CA, U YMO 6ce OuWyujeHs 0eticmeumensHo 4y8CMEYIOMCs dMUM meiom. H 00Kaxicy 3mo nocpeocmeom pazogoe-
HUs HA usuyueckom meie U e20 O80UHUKe, OMOENeHHbIX Opye Om Opyea U UCCIe008AHHBIX OMOENbHO.

YV uenosexa paszosoennozo ece guzuneckue uy8cmea cO8EPUEHHO YHUUMONCEHbI, OH HUYe20 He 8Uuoum Qu-
SUYECKUMU 2NA3AMU, He CILIWUM YIMamy, He 0DOHsem 3anaxa, He 4yecmeyem 6KyCd, OCA3aHue He Cyujecmeyen
07151 He2o, NOMOMY 4O OH He OWyujaem NPUKOCHOBEeHUA. Bce 6neuamieHu |
BOCPUHUMAIOMCS. OMOETLHUIMU 4Y8CMEAMU, YHECEHHBIMU NPUSPAKOM C CO-
ooro.

Hns 6cex cybvexkmos npuspax — 3mo 6ech uenosex, a Pusuieckoe mesno
ecms MoabKo opyoue, UHCMPYMeHm, OAHHbLL eMy NPUPoOoI0, Ymodbl OH MO2
svipazumsca guzuvecku. «llpuspax — smo s cama,— eogopum Jleonmuna,
— @usuueckoe meno — HYCmou Mewok». «/{eotiHux — 2mo 1, — ymeep-
ocoaem JKans, — 5 He 3HAI0, YMO MaKoe Meno, HO OHO He Y.

Dome daem no amomy 8ONPoOCy 6eCbMa HCUBONUCHOE ONUCAHUe, Omee-
Yas Ha npeonodicenHvie MHOW eonpocul: «Teno, komopoe bl mpozaeme,—
2080pUM OHA,— HUYMO, NPOCMo 060a0YKa Opy2020. Besa mosa nuunocms 6
bnecmsawem cywecmee. Imo oHO Oymaem, 3Haem, Oeticmsayem, OHO nepeod-
em usuyeckomy meiy 8ce, 4mo A 2080pI0 8AM».

— Kax naoo nasvisams smo 6necmawee cywecmeo?

— Hassanue ne nuyscno; amo Jome, 5mo 5, eciu Xomume, 308ume €20
Dome. Hazvigatime e2o 060UHUKOM, ecnu diceaaeme;, HO OH He OGOUHUK, NO-
MoMY 4mo 3mo 1.

Cnpowtennas Ha Opy2om ceance, OHA CHO8A 00BAGUNLA, YMO PuU3UYeCKoe
meno Hu4e2o He 4yecmeyem, Hu4e2o He 8UOUM, U 4MO 6ce BNeYamieHus ne-
peoaromcs emy 080UHUKOM depe3 coeQunaiowull ux wnyp. «lIpuxacaromes k
OBOUHUKY,— 2060pUm OHA,— éneyamienue NPUKOCHO8eHUs yoapsem 6 Qu-
3uyeckull Mo32, u owyuerue ompaxcaemcs 6 nem, Kozoa paseosapusaiom,
mo nonazarom, Yymo moe QuzuiecKoe meno CIblum HOmomy, 4mo OHO Om-

Puc. 5. lIpuspax r-sku JlamoOep.
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sewaem,; HO 9mo He 6epHo. OHO HUUe20 He CABIUUM, CIbluWUm 08OUHUK. Bonpoc u omeem nepedaromes wiHypom
6 usuueckull Mo3e, Kak Obl uepe3 08UdICeHUe, Yepe3 Heumo gudpupyiowee. Buoum makdce 080UHUK, U 3peHUe
nepeoaemcs QuaULecKoMy meny O8UdICeHUeM, MO Kak Obl INEKMpULecmeo, 3acmasiiowee Guuueckuti Mo3e
8UbOpUpogams, U mo20a Mo32 GUOUmM Mo, Ymo eudei 08oUHUK. Bce eneuamaenus, nonyyaemvie 08OUHUKOM, nepe-
0aromcesi 8 MO3206ble YEHMPDL, HO IMU YEHMPbL HUUe20 He 8UOSM camu no cebey.

Omo 3as61eHUe cocmagisem UCMUHHOe OMKPOBEHUe, BAXCHOCMb KOMOPO20 NpUgieyen GHUMAHUe Yuma-
mens. Eeo cnedosano Ovi pazeums u noschums. A noxa Huye2o He Oy0y 2060pums, HO HO Mepe U3N0NHCeHUs. COO-
PAHHBIX MHOI0 HAOMOOeHUl NpeOCmasnio HeKomopbvle 00bsACHEHUs, KOMOopble OKOHYAMENbHO BbIACHAM €20 60
6cell e20 YOUBUMENbHOU NPOCmome.

Onvimul 00KA3618a0OM 00 04EBUOHOCHIU, YO NPU3PAK YHOCUM ¢ cODOUL Yy8cmea u pasym cyovekma, Komo-
pble umerom Hacmosiujee 0oumanuuje U HACMosiue C80U Opeanvl 8 ACMPAIbLHOM meie, d He 8 PU3UUEeCKOM.

Ipuspak nenocpeocmeenno noiyuaem enedamieHus yepes opeanvl wyecms. llepedaua cosepuwiaemcs cne-
YUATLHBIMU NPOBOOHUKAMU 8 ACMPATbHble YEeHMpbl, 20e npoucxooum uyscmeosanue. Ilonyyennoe owyujenue
nepedaemcs meiy cyobeKma WHypoM, Hepebl Nepeoaiom e20 3amem 6 MO320601 YEHMP OP2aHd, U OHO 8bIpaAdICa-
emcs Qusuuecku, xax 6vt ompasicenuem. Cyx npuspaxa HenocpeocmsenHo noJyyaem SUOpayuu ciog, Ho OH
MOdIcem maxoice noayHams ux om guzuveckozo mena. Kozoa 2osopsim ¢ nociedHuM, OHo Kak 6yomo cavluum u
NOHUMAem, MaK Kak omeeuaem, HO 8 OelUCMEUMENIbHOCU OHO HUYe20 He CAbIUUM U HU4e20 He NOHUuMaem. 38)-
KOBble BOJIHbL, BNPOYEM, YYECHBYIOMCS, HO OHU He NPOU3B0OM HUKAKO20 BREYAmIIeHUs. Ha SMOM PACCHPOEHHbI
UHCIMpYMeHm, KOMopblll e umeem Ooee Cryxd, ymoobbl Clbluams, U pazyma, Ymodwsl nonumams. Boausl 36yKo-
8ble Nepedaromes WHypoOM Npu3paxy, KOmopuli ecms 0yuld, KOMopas yy8cmeyem, npespawaen 4yecmeosanue 6
owywenue, opmynupyem omeem 6 subpayuu, nepeddaem 3mu GUOPaYUU NOCIe008AMENTbHbBIMU 8OIHAMU DU3U-
yeckomMy meny, KOmopoe @blpajicaem ux, n. e. Omeeudem Ha HUX (usuiecku — ciedogano vl ckazamv Amo-
MAMU4ecKu — Op2aHamu 20J10cd.

Kommenmapuii (A. b.): KBaHTOBbIE Tesia yIPABISIOT OHOXHMUISCKUMH, MOJCKYISIPHBIME U (hU3HUE-
CKMMH Tpolieccamu, 00YyCIIaBIUBas MX HAMpPaBICHHOCTh W COTJIACOBAHHOCTH, yIHBIISIFOIIYIO
Ouonoros u ¢usnosioros. OCyIiecTBICHUE B J1a00PaTOPHSIX 3JICMEHTOB OMOXMMUYESCKUX MPO-
IIECCOB B BHJIC OMPEICICHHBIX OMOXUMHUYECKUX PEaKIMi MOPOAMIO HIUTIO3HIO, YTO BECh de-
HOMEH HU3HU MOKHO OOBSCHHUTH KaK CHCTEMY OMOXHMMHYECKHMX peaknuii. OIHAKO qajiee 9KC-
MePUMEHTAIILHBIN MPOIIECC BOCIPOU3BEICHNUS KU3HH B Tabopatopun He morret. 1 310 00bsic-
HACTCS OYCHb MPOCTO: YIS TAKOW CIIOXKHOYMOPSAOUECHHON M CaMOCOTJIACOBAHHOW CHCTEMBI
HEOOXOMUMO IIEJIOCTHOE yIpaBieHre. Ero u peaqusyer uepapxus KBaHTOBBIX KOTEPEHTHBIX

CTPYKTYP.

Habmooas smu ¢haxmel, 3ameyaeiib cKopo, 4mo 4y8cmed 3HAYUmMenbHo bojlee pazeunvl y pa3080eHHO20
cybvexma, m. e. y npu3pakd, Yem y HOpMAibHO20 Yel08eKd, NOMOMY YMO 6 NEPEOM He UMEENICsl OP2AHUYEeCKUX
conpomuenenuil, Komopbole OHU HaAX00sMm 60 6MOPOM.

Omnpasnenus cryxa CO8epualmecs He MoaAbKo YXOM, HO U No OIU30Cmu 6cex uacmel meia Npuspaxa.
Obumanuwe 3penus He 6ce20a bvisaem 6 enasax npuspaxa. Hexomopule cyovexmol sscHoguosuue GUOAM MeaKue
sewju, npedcmasisiemvie NPUPAKY, MO 4ACMbIO, KOMOPOIO GUOSIM 8 COCMOSHUY coMHambyrusma. Yacmo om-
NPAaenenusi 3peHUsl COBePULAIOMCSL MeMeHeM, 100M, 3AMbLIKOM, HAOOPIOWHOU 0OIACMbIO, KOHYAMU NATbYES.
Cybvexmbl He sAcHO8UOAWUE He 6U0sAm 6000Uje NoKa3bléaemMbix um eeujel. Omnpasienus Opyaux ¥yecme cogep-
WAIOMCsL ACMPATLHBIMU OP2AHAMU NOOOOHO TMOMY, KAK COBEPULAOMCSL u3udecKumu, Ko2oa cyovekm bvleaem 6
HOPMAbHOM COCHOSIHUU.

Ecnu nacmoswee obumanuwe uyscme ne 6 Qusuieckom mene, mo cienvie u 2ayxue 00JxCHbl ObLIU Obl GU-
0emb U CIbIUAmMs 8 U3BECHHBIX YCIOBUAX, XOMs Obl UX 0p2aHbl ObLIU HECNOCOOHBI BOCHPUHUMATNG GNEYAMIEHUS.

Ocsizanue ucmepuuHbIX CyObeKmos O00KaA3bleaenm MHe Mo, 06ecuy8CmEeHHble Yacmiu 6 HOPMANbHOM CO-
CMOAHUU 0enaromces Yy8CmeumenbHbiMu 6 pazogoeHuu. Bnpouem, Petixenbax ysce Habnooan Heumo nooooHoe.
B memnoii komname on npousgooun onvimsl co ClenviM, CUTbHBIM ACHOBUOAWUM, KOMOPbIl 8Udel ooudeckue
u3nyueHus, gploensemvle T00bMU U 0adNce HaAXOOAUUMUC MAM MEMALTUYECKUMU NPEOMemamil.

Tym naoo coenams 6adcnoe 3ameuanue. Ilpuzpax oelicmeyem, Kak Qusuueckoe meio 6 HOPMAIbHOM CO-
cmosinuu. M36ecmno, 4mo mvl 8OCNpunHUMaem Jyyie eneuamietus, Ko20a Haule GHUMAHUe 00paujeHo Ha HUX.
Tak, mbl 6UOUM, CLIUUUM, OMBEObIBAEM, PA3IUYAEM 3ANAXU Jyyue, Ko20a cMompum, cryuiaem u obousem. To
Jrce camoe Ovleaem U ¢ NPU3PAKOM, KOMOPbIUL 8UOUM, CIbIWUM, Omeedvleaem U 000HAem Jayyule, Ko20d emy
npeoaazaiom 0opamums GHUMAHUE HA enedanmienue, KOmopoe o1 00NNCEH UCHbIMAMb.

Tocne 3mozo npeducnogust, HEMHO20 OIUHHO20, HO HEOOX0OUMO20 O/ MO20, YMobbl OblLIU NOHAMHbL NOPA-
3uUmesnbHble A6IeHUsL PA30B0CHUS, 51 NPeOCMAasio YUmMamenio 21aeHble COOPAHHbLE MHOIO HAOIIOOEHUS O KAHCOOM
U3 4y6Ccme, uznazas ux npuOIUUMeNbHO 8 NOpsoKe COOUPAHUS UX.

3penue. — Ilpesicoe cezo 3ameuarom, 4mo CyObeKm pa3080€HHbLIL COBEPULEHHO He GUOUM NpeoMemos,
NPeOCmassemMblX 21a3am QuU3ULecKo20 med, U 6eKu y He2o NOLYOMKPbIMbL ULU CO8CeM 3aKpblmbl. H He ecmpe-
YA HU OOHO20 UCKIIOYEHUSI U3 00Ue20 3Mo20 NPAGUId CPedu UCCLEO08AHHbIX MHOIO MHO2OUUCTEHHBIX CYObeK-
mos.

20 Ao 1,2007



Du3uKa CO3HAHUA U HCUSHU, KOCMOTIOZUA U acmpogﬁusuna

Ecnu cyowexm bvigaem ACHOBUOAWUM 6 COCIOSAHUY COMHAMOYIUZMA, MO ACHOBUOEHUE YMEHbULAEMCS 8 HA-
yane IKCMepPUoOpU3ayUU U COBEPUIEHHO Ucye3aem, Ko20a IKCmepuopusayus 00cmuzaem vlculell cmeneHu c60-
eco nyueucnyckanus. Mue Heuzgecmuo, Kyoa ono desaemcs. Eeo obpemarom, koz0a paz0eoerue bvisaem noumu
noaroe. Bom npumepol momy.

Mapma 6 comHambynuueckom COCMOSHUYU BUOUM NPEOMENbL, KOMOPble NOOHOCAM el K 3amblLiKy, U MO-
Jrcem uHo020a NPOYUmMams HeCKOIbKO CIMpOK 8 cazeme. B nauane oxmabpsa 1907 200a, mexcoy namvio u uiecmoio
yacamu gevepa, npu OMHOCUMENbHOM ceeme 2. AHOpe, XYOOUCHUK, U 5 NPOU3BOOUM C Hell CIedyIouuti onvlm. —
Jlucm ¢ neuammubimu KpyRHoIMU OYK6aMU (HA38aHUE 2a3embl) NOJIONCEH Nepeod NOTYOMKPLIMbIMU 21A3aMU CYOb-
exma. OH 3as6/15em, ymo Huye2o He euoum. Jlucm xnadym Ha mems, nOmom Ha 00AaACmb HAOOPIOWHYIO, OH CHO-
6a 3aselisiem, Ymo HU4e20 He GUOUM, HeCMOMPS HA HAULY HACMOUMUBocmo. Jlucm ObLl noiodicen 3amem nepeo
JUYOM NPU3PAKA, KOMOPO20 Mbl YCAOUIU HA CMYL neped CyObeKmomM HA PACcCmMOIHUU OKOLO O8YX MEmpOs.
Cybvexm obwsensiem, umo Huue2o e guoum. Jlucm knadym na obracme HAOOPIOWHYIO, HA MeMsL U N0 CIMOpPO-
HAM 207108bl; OH NPOA0INCaem He gudems. Jlucm nooHocsam K 3amuliKy, u O momuyac sice yumaem. «Omeyecm-
80» U Npubassem, 4mo Mo HA36AHUE 2a3embl. 3peHue NPu3paKa He HACMOIbKO Pa3eumo, umobbl OH M02 Yu-
mamw menkue 6ykevl. Heckonbko paz nosmopenHuiii 8 00UHAKOBbIX YCI08USX ONbIM 0A8al 6ce20a OOHU U me Jice
pesynomamel.

A ycoinaswo cybvekma, Komopwitl 0adxce Kak 6yomo bonee brecmauy, yem npedcoe. A skcmepuopusupyro
e20. On cmanogumcsi menee OecmawuM, COXPAHsIs C80I0 OKPACKY, U Ha npomsdicenuu 1—1,5 mempa 6030yx o-
Kpye ne2o mooice 0enaemcs Oaecmauum, Ho 6e3 okpacku. A npooondicaio MasHemusuposanue u nPoU3BoA€Cy pas-
0goenrue. Qusuyeckoe menio CMAHOBUMCS COBEPUIEHHO MEMHBIM, CYObekm O0adice He uoum cebs, Xoms 6UoUm
ecex ceudemerel, a meno NpuU3pPaAKa He MOJbKO OYeHb Oecmsiuje, HO OHO Olecmum 201y0bIM C8eMOM HANPAeo,
OPAaHIICEBbIM HANLEBO, KAK OJleCmeno HeCKOIbKO MUY HA3a0 meio cyObekma.

Besi ceemosas mamepusi nepewina, ciedosamenvho, u3 usuiecko2o mena 6 npuzpak. Ho xaxue sce mena
cocmagnsiiom nociednuti? — OuesUoOHo, YMo OH COCIMOUm U3 HeGUOUMbIX mel, d (usuueckoe meno, no AHCUso-
NUCHOMY blpadiceHuio JIeonmumbsl, @ 5my MUHymy — «iutdb HyCMou Meuoxy.

Hoem oanee. Mol nonazaem, umo sgpuprHoe meno gecbma peoko ROKudaem husuueckoe meio u HUK020da He
yoansemcs. om He2o, NOMOMY YMO OHO OOJINHCHO NOOOEPAHCUBAMb HCUSHEHHOE HAUAIL0, HYICHOE emy OJisl CYyujecm-
sosanust. Ecnu mvl npednosicum npuspaxy yoamumscs HA HECKOIbKO KUIOMEmpos, NOoumu, Hanpumep, K cebe,
HOCMOmMpPEmb, Ymo mam nPoucxo0um, mo2oa npou3otuoem 6eCoMa 3aMeuameibHoe 6leHUe Ha 21a3ax cyObekma
u boopcmayrowezo sacHosudsue2o. B mene npuspaka npoucxooum wexomopoe pacnadenue. Ono oenaemcs 60-
nee brecmawum, HO mepsiem 20ay00U U OPAHIICEBbIIl OMMEHKU, OcBeujaguiue e20 ¢ 0beux CMopoH, KOmopbvle
nepexoosm 6 meio cyovekma, cHo8a HauuHarouee oiecmems. [Ipuspak yxooum, npoxoos CK803b OIUNCAUULYIO
cmeny; OH UCHOJIHAEm C8010 3a0ayy U, 8036pPAWAECMCI HA CB0€ MeCmO NOo Jedyio, cmopohy cybvekma. On ewe
bnecmum 6envim cgemom. Tlocmenenno on npuxHumMaem yeemuvle OMMEHKU, mepsiem Omyacmu c80io OClenu-
menvryio 6enusny, a meio cyovekma Cmano8UNCsl COBEPULICHHO MEMHbIM.

Ymo oice npouzowino? dmo nezko noHsms. duphoe meno, cocmasisiguiee meio NPu3paKd, 8epHyIoCch 8
meno cyovekma 07 ROOOEPAHCAHUS HCUZHU, d NPUSPAK YOANULCS CO COUM ACPATIbHIM MENOM 8 Kayecmeae opy-
ous.

DOmom onvim, 1€2K0 UCHOIHUMbILL, NPOBEPSAEMCS PA3TUYHBIMU CHOCOOAMU, 83AUMHO NOOMBEPICOAIOUUMU
opye dpyea.

Koeoa cybvexm pasosausaemcs npouzeonvho, ox 6ce20a 8UOUmM, Ymo napsAawuil Hao HUM npu3pax drecmum
bonee unu menee ApKUM OEIbIM CEEMOM.

Koeoa cybwexm cnoxoiino ycHyn 6 ceoell nocmenu, a npu3pak e2o uoem nposieisimvcs 0dNeKo, OH 8ce20d
bnecmum denvim 6e3 oKpacku ceemom. B oboux ciyuasx sgpuprnoe meno e omoenunocy om Qusuueckozo mena u
suouUMoe meno (0 ACHOBUOAWUX) NPUPAKA COCIMOUM U3 AcmpaibHo2o meia, bonee barecmaujeco, yem dQup-

Hoe meio.

Bom opyzoe ooxasza-
MenbCmeo, Ymo 2mo mak:
cyOvekmol  CHOBUOAUUE
8UOSIM  UHO20Ad NPU3PAK
Mepmeblx U Guosm e2o
6ce20a bnecmsuyum, Ho
be3 oxpacku. U kpome
CcyObLeKmos Ha  ONbIMAX
6ce nuya, sudesuiue 6 u3-
BECMHBIX 0OCMOAMENbCHI-
6ax ymepuiux, 6ce2oa 6u-
Odenu ux 6 bnecmswel de3
oxpacku ¢popme. Ipuuuny
9MO20 SIGNEHUSL 1€2KO ON-
pederumn.  [ywa yoanu-

Puc. 6. [Ipu3paKu ¢ IapoM MBICJIH. AAch o ceouM Acmpanb-
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HbIM MeNoM 8 Kayecmee opyousl, NOKUHYE CIedyIoujeMy 3a CMepmbio pas-
JIOJHCeHUI0 uzuyecKoe U 3QuUpHOe mend, om KOMOPLIX OHA OMOENUNACh
Hascezoa. U koz0a ona nogicenaem ygudems Ko2o-1ubo u3 OMUKUX, OHA
NOKA3bIGAEMCSL 8 CBOEM ACMPATILHOM Mmejle, KOMOopoe CMaio e€ eOUHCMEeH-
HbIM  HAPYICHBIM 0O0esiHUeM, e€ eOUHCBEHHbIM MENOM, €OUHCMBEHHbIM
opyouem,

Teno mwicau cocmoum u3 CAUWKOM MOHKOU Mamepuu u oHo Ovieaem
HEOOCMAmMoOyYHO pazeumo y O0IbUUHCMEA TH00ell, 4mob Obimb SUOUMbBIM,
pazee mMoabKo O0iisl OYeHb CUNbHBIX AcHosudswux. Hecmompsa na smo ezo
BUOSIN 8 HEKOMOPBIX CILYHASIX.

B pazosoenuu cybwvexmol, cunibHble scHoguosiuue, 8uosm smom Oie-
CmsULL Wap, KOMopwlil KANACEMcst UM HEeCPABHEHHOU KpAcOmbl, OH NAPUm
HAO 20710801 NpU3pPaKd, ¢ KOMOPOU COeOUHEH MOodce OYeHb OneCmsuum
dmouduyeckum wiHypom. A noayuun 00601bHO 3aMeuamenbHulil homoepa-
Quueckull CHUMOK 3M020 wapa, puc. 7, Ha CMeKIAHHOU NIACmunKe, obep-
HYmMOU uepHoll OyMazoli u NOJA0NHCEHHOU NO ey CIMopoHy Jleonmunsl, Ha
gvicome cenesenku. Imo ovi10 25 uona 1908 e., 6 6 uacos seuepa, 6 npu-
cymemeuu 2-dcu Jlanens, 2e. [Jrooya, @apoo u maiiopa Jlaparce.

Hoxmop bapaodiok yacmo nonyuan 6 oovexmuee ommucky, Ha KOmo-
PBIX 6UOeH HAO U300PAdNCEHHbIM AUYOM Orecmswuti wap. Muozoa smom
wap obpaszyem cusiHue 80Kpye 2onoewvl. Puc. 8 uzobpascaem, doxmopa Uk-
con 8 JIonOoHe, Komopulil 1euum ceoux OOLbHLIX MOIUMBOU, 6031a2dsl PYKU

Puc. 7. lllap mMpiciau npu pas-

JBOEHHH.

. Ha puc. 9 uzobpascen ookmop ba-

paoiox, 6 sxkcmasze Haboxcnocmu. Ilocneouss pomozpadus ocobenno noxkaszvléaem HAM, Mo MO AGIEHUE PA3-
080eHUsA HUK020a He Obleaem 8 0ObIOEHHBIX YCIIOBUAX HCUSHU U, YMOObI HAOII00amb €20, HA00 BbIIMU U3 C80E20

meJjleCHO20 «A».

OmHoCUmMenbHO camozo npu3paKa si coopan HeCKOIbKO HAOMOOeHUll om cyObeKmos, 8 0ouem 0080IbHO He-
6EIHCECMBEHHBIX, KOMOPble HUUe20 He 3HAAU 00 Imom asleHuu. Bom naubonee sasicHvie uz Hux.

L— 7 okmsabps 1907 2., na emopom ceance pazosoenus, Komopoe si npouzeooun ¢ Mapmot, s cnpocun y
Heé, Mo2na u 6bl OHA NOCAAMY C8OU NPUPAK HA PACCIOAHUE HECKONbKUX KUTOMEMpos, umoobbl y3HAmb, HAX0-
OUNACH U 8 MO 8peMsL OOHA U3 ee NpuAMenbHUuY 6 usgecmHom mecme. Ona MHe momuac xe omeemuna 6e3 ma-
netiuieco koaebanus: «Hem, on ne modicem ewje yxoOums max 0aneko, HO HOCIA8 MYOd CE010 MbICb, 51 KOHEUHO

V3HAION.

Omom omeem @vizvieaem 08a 3aMeYaHusl: nepeoe, Ymo NPu3paK, KOMopblil «He MOodHcem ewue YXo0ums max

Puc. 8. loxTop UkcoH.
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daznekoy, cnocoben byoem nolimu, K020a NPAKMUKA HAyYum
€20 0elicmeosamy 6He €20 ACMPAIbHO20, dPupHo2o Ul Gu-
3UnecKo20 menda; emopoe, bonee 8alNCHOE 8 CMbICIE COON-
6emMCmBUsl 3A20106KY HACMOsIWel 21asbl, 3aKIO4aAemcs 6
MOM, YmMo cYObeKm UHMYUMUGHO 3HAL, YMO NPU3PAK MO2
pazo0eoumspcs U 4mo, OCMmaeisisi Ha mecme MAmepuaIbHyIo
yacms 0B80UHUKA, ObLIO Obl MOJCHO nociams 6oJiee MOHKUIL
INIeMeHM, MbIClb, NPUHAONENCAULYIO 0OACTNU MbICLEHHOLL.

Ha moem mpemvem ceance ¢ Dome, 23 oxmsaopsa 1907
2., Onucag MHe OKpACKy Npu3pakd, OHA HEOHCUOAHHO
npubasuna: «mom 0B0UHUK — 51, IMA OKPACKA MOsl; HO 6
IMOM 0BOUHUKE ecmb Opyzoil 0B0UHUK U MOJcem Oblmb
HeCKo1bK0. CMEWHO, HO IMO OUEHD CTLONHCHOY.

— Kaxk b1 oymaeme,—cnpocun s1,—moA#CHO paz08oums
9Mom 0BOUHUK U U3VHUMB 000UX OMOENbHO?

— Koneuno, no nomom...

Hneii namv nocie 3mozo ceamca, YCi08UBUIUCL HA3bL-
6amv 0BOUHUK NPU3PAKOM, DOme eosopum mue. «Dusuye-
CKOe mello He 8AJICHO, MO — HUYmo. A npuspak — smo ece.
Ho, xax s yoice 2osopuna éam, 5mo He npocmast 6ewb, 6 Hem
ecmo ouenb Onecmawguil wiap, KOMoOpPwLl gvloeisem iydiul.
OHnu Hesasucumvl Opye om Opyea u MO2ym OMmMOeIsmbCsl.
Llap umeem maxyio sice OKpacKy, Kak npuspax, HO Hecpas-
HEHHO Kpacugee, ygema 6 0Opamuom nopsioke (20ayoou Ha-
J1€80, OPAHIICEBBII HANPABO)».

— Ymo npoucxodum, koeda mei ymupaem?

— Ho mvl He ymupaem.

— A umo acé npoucxooum npu gusuyeckou cmepmu?

— Ilpuspax omoensiemcs u yxooum, HO NPU3PAaK pacna-
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Odaemcs uepes3 HeCKOJNMbKO e6peMeru, a utap ocmaencs.

1V.—Ha nepsom ceance c e-siceii @parncya, 8vickazas Mue ceoe yousieHue no nosody c80e20 paz08oeHusl,
ona 2oeopum mue: «lIpuspax econy6oil Hanpaeo, opandicesvlil Haneo. Bepxusas uacms mena kpacusee u One-
cmawee HudicHel. Tonosa ocobenno onecmawas. Hao neil 6onvuwon onecmawuii wap 6onee apKozo ceema,
KOmOopblil ucnyckaem Jiy4u 60 6ce CHOPOHbBLY.

Ha sonpoc o ponu smoeo wiapa 6 o6b1uHbIX AGNEHUAX HCUBHU OHA Omeeuaem Oe3 maneliuie2o KoneOaHus:
«Imo—obumanuuge MoICIU U 601U

A cnpawusaro, 00120 au cywecmsyem d3mMom wap nocie CMepmu u3u4ecKo2o meid.

— On 6cezoa orcusem, — omeeudaem oHd.

A cnpawusaro 3amem, 00120 U Hcugem Nocie cmepmu uuULecko2o meid mejio, Komopoe oiecmum 207y-
ObLM U OpaHIICEBLIM CBEMOM?

— Yempvipe, namo OHell,— omeeuaem oHd.

— Koeoda ¢usuueckoe meno u smo bnecmsujee ymuparom, ymo 0eiaemcs ¢ wmapom?

— OH yxo0um, HO He 0OUH, @ YMO-MO YHOCUMb C COOOIL.

— Ymo amo 3a meno, komopoe oH yHocum?

— A sudicy meno, HO He MO2y pa3IuyUmy, KAKoe OHO.

— DOmo oueHwb croxcno, — cosopum ona. — llpuspax 20my601i ¢ npagol CMOPOHbL, OPAHIHCESBIIL C 1801, HO
A paziuuaro meneps opyaue yeema eHYmpu, Komopbvie HOCMOSHHO 08UAIOMCA. DMo ysema Opy2o2o dlieMeHmd 8
npuspake; OHU pacnonoNACeHvl 8 0OpamHom nopsoxe.

— Hapyoicnvle yeema npunadiesicam meiny,
KOmopoe oicugem OHa uYemvipe, NHAMb NOCIE
cMepmu - Pu3UMeCcK020 med; GHYMPEHHUe Jice
yeema NpuHAOLedNCcam 6HYMpeHHeMY MeNy, KO-
mopoe dcugem 20pazoo Ooavlie.

Toumu yenvlii 200 2-arca Jlambep He svicka-
3b18a71A CB0E20 MHEHUSL, YMO CYUMAEN 03MOC-
HbIM pazogoenue npuspaxa. B sneape 1909 2., 6o
8peMs 00HO20 ceaHcd, K020a CMol NOOBUHYIICS,
Ha 25-30 cm, oma 60pye ckasana HAM, 4MO
ouenb baecmAwUL wap napum Hao 201080U Npu-
3paka.

b | Ll Tr s N e — OH coeduneH ¢ npu3paKom,— npubasuid
Puc. 9. loxtops bapaniok. OHA,— moJice OueHb ONeCMAWUM WHYPOM U3

@arouduyeckoll mamepuil.

A cnpocun y Heil, 3Haem au oHA, KaKoe HA3HaYeHue y Mo2o wapa 6 00bl0eHHOU HCUSHU.

— Dmo obumanuwe 801u,— cKa3aia oMa.

I-oca Jlambep—ne AcHOSUOAWAA U OHA He 60aemcs 8 Memapu3uKy; HeCMOMpPA HA MO, 5 CHPAUUBAIO,
Modicem U OHA Npeocmasums cebe, Ymo 0enaemcs ¢ IMUmM Wapom nocie Guauyeckol cmepmu.

— A ne 3naio,— omeeuaem oHa,— HO 5 OYMAI0, YMO OH He YMupaem.

Ha ochosanuu onucanHvix MHOK AKmos Mbl MOdCEM UMemb NOIHVIO YEEPEHHOCb, YO NPU3PAK pas-
08auUBaeMcs Ha HECKOIbKO IeMEeHMOs, KOmopbvle OMOeraiomes opye om opyea CMOMps N0 006CMOAMenTbCMEaM.
Mooswcho npunams noumu 3a 00CMosepHoe, Ymo OH COCMOUM, U3 mena dQUPHO20, mena AcCmparbHO20 U mead
Mbleau

Kommenmapuii (A. b.): B otnmmame ot 6oiee TSHKENBIX Tell, KHOHHO-3UOHHOE («MEHTAJILHOEY) TEIIO U
Goee JIerkue Tela MMEIOT TeMieparypy aesunrerpanun 7>107 K. TIo3ToMy B YCIOBHAX CpaB-
HUTEJBHO HU3KUX TEMIIEpaTyp OHM MOTYT CYILECTBOBATh COTHU M J1a)K€ MHOTHE TBHICSYH JIET,
TOrJa Kak (PMOHHO-KHOHHOE («acTpalbHOE») TeJIO0 OOBIYHO CYIIECTBYET HECKOIBKO JECSITKOB
JIeT.

PaCCMOTpI/IM TCIICPb q)HSH‘leCKOC JUCTAaHIIMOHHOC BO3,Z[CI>’ICTBHC KBaHTOBOI'O T€JIa.

Koeoa ceywenue npuspaxa 0vi10 oocmamounoe, s Nocian e2o K CHOLY 3as6Uumsb O C80eM NPUCymCmeuu
08yms yoapamu. On omnpaegisiemcs, u yepe3 2—3 MuHymol Mol 6ce YCAbIUAU 08A €2KUX CILYKA, XOPOULO Clbl-
WUMbIX, KAK OYOmMOo OHU ObLIU COeNaHbl KOHYOM 8bIMSHYMO20 naivya. A npeonazaio npuspaxy noioiCUms pyKu
Ha 00HY U3 00COK 8eC08, Umodbl CMeCmums ux pagrogecue. depes HeCKoIbKO MUHYM 360HUM 360HOK

A npeonazaio npuspaxy omooXHymv HECKOIbKO MUHYM, d 3amem Npou3eecmu 63geuueanue, ynoovl no3eo-
HUMb, nepecmams 0elicmsosams U 8MOpuyHo npoussecmu e3seuusanue. Yepesz 30-40 munym pazoaemcs 360-
HOK, YMOIIKAem U CHO8A 380HUM, Kak s mpeboean. I. [Jiobya oceewjaem, u mbi onsimv 6UOUM Kaianbe OOCOK,
cmaparowuxcs goumu 8 pagHosecue. Cybvekm msaxiceno Obluum, Kak 6yomo on cam oenan boavuiue ycunus. A

> 3BOHOK 3/IEKTPOMEXAHHUECKHH, CBS3aH ¢ BecaMu (npun. aem.)
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NOCHLIAI0 NPU3PAK OMOOXHYMb 8037le CYObEeKMA U MACHEMUZUPYIO ROCIeOHe20 6 medenue 6—8 mun., ymodwl noo-
Odepoicamb pazoeoenue. TIomom nocvliaio npu3pax CHO8A K CMONY, 4MoObl OH NOOHAICS HA CMOA U 6CMAT HA
OOHY U3 00COK 6€CO8 — MAM OH O0JIHCEH OBULATNBCS U HANEYb 8CEI0 C8OEI0 MANCECMBIO U NPOOENAmb MO 8 Mpu
npuema. Edea s ycnen evickazamv 3mo dcenanue, KAk CHO8A 3A360HUNL 360HOK, YMOIK U 3A360HUN GMOPUYHO U
s3amem 6 mpemutl pas. I. /liobya oceewgaem cmon, u Mbl 8UOUM KAUAHBE OOCOK.

Tak xax 0n06sAHHASL NAACMUHKA 360HKA, COCOUHEHHO20 C 8eCAMU, HECMOMPSL HA C8010 DONLULYIO 2UOKOCTD,
obradaem HeKOMOPOU 3NACMUYHOCIbIO, YROOOOISIIOWeEll ee NPYJiCUHe, MO Mbl ONPeOeUNU, YMo HydiceH bl Obl
6ec om 25 0o 30 cpammos, umobwl npouszsecmu smom decnopsdox. H smom eec npedcmaensiem ¢ HEKOMOpoOM
Dooe gec cmoaugezo Ha 00HOIL U3 00COK npuspaKa.

Hanee I'. JIropBusuis OOHAPYXKHII, YTO PU3PAK MOXKET COBEPIIATh U 00Jiee 3HAYUTEIBHYIO pa-
0oTy: perynsipHoe mnepemenieHue croia (Ha 25-30 cM), 3HAUMTENbHOE M3THOAHHME OJIOBSHHOM ILIa-
CTUHKH, TIEpEMEIICHNEe ACPEBSIHHOTO MpeaMeTa (Opocok OpycKka ¢ BECOB Ha ITOJI IO MapadOIHIeCKOM
TPaeKTOpUH), U, HAKOHEIl, TIepeMeIlleHIe YeTOBeKa-CBHUIETENsI BMECTE CO CTyJIOM. B mocienHem ciy-
yae JKEHIIWHA, CUJICBIIAs Ha CTyje, Obuia nepemenieHa Ha 30-35 cM. [IpumedarenbHO, 4TO mEepeMe-
[IeHHAs IPU3PAKOM JKEHIIIWHA!

a) MCIBITHIBAJIA WJUTFO3UIO, 9TO HE OHA JABUTANACh K CTOJY, & CTOJI IBUTAJICS Ha Hee

0) oco3HaBaja, YTO MPHU3PAK OKYTHIBAJ €€ «CEPOBATHIM (DIFOMIOM» U XOTEN ONPOKUHYTH Ha

HEe CTOJI C BECAMHU U IPYTUMHU BelaMH, HAXOAUBITUMHUCS Ha HEM.

[lepBrIii acIeKT MpUMeUaTeNleH TEM, YTO BMECTO OIIYIIEHUS YCKOPEHHS IIPH TepPEMEIeCHIH,
JKCHIIIMHA Cy6’beKTI/IBHO HCIIBITaIa Ha cede HHEpUHAJIbHOC IBUIKCHUEC, TO €CTh Cy6T)eKTI/IBHO HCIIbITaJIa
3aKOH MHEPIIMHU U PABHOMIPABUS JBIKYIIUXCS U HETOJBMKHBIX MHEPLHUAIBHBIX CUCTEM OTcdeTa. Bo3-
MOXKHO B 3TOM CITydae, IoJie MpHu3paka CKOMIEHCHPOBAJIO OIIYIIEHUS WHEPIUAIBHBIX CHII, KOTOPBIE
BO3HUKIIN 6I>I IIpU YCKOPCHHHU, KaK 3TO NPOUCXOAUT IMPU ABUKCHHUU MACChl B I'PABUTAIITMOHHOM I10JIC B
CHITY MIPUHIIUIA SKBUBAJICHTHOCTHU TATOTEIONIEH U MHEPTHON Macc.

MsI MOXeM TPUOIMU3UTENFHO OIEHUTh KHHETUYECKYI0 dHEPTHI0, HEOOXOIUMYIO ISl TaAKOTO
nepemenienus. Ilpu wmacce denoBeka BMecTe co cTyidoM m=70Kr M ckopocth Vv=Iwm/c,

E, =mv’ /2 ~35 k. Ilocne storo onbita I'. J[IopBUIIIb BBISCHUI y uenoBeka (r-xu Jlambep), Bbizie-

JIBILETO IIPU3PAK, 4TO IIPU3PAK XOTEI CAECNATh.

OH 3a0acs yenvio, 2060pum OHA, YOUBUMb 8AC: OH NBIMAJICA NOOHAMb HA 8030yX 2-xcy Jleghpar, mozoa oH
NOMAHYIL e K CIOY, Ha KOMOPLIX OH XOmeJl MOJKHYMb ee, YmoObl ONPOKUHYNb CIONL CO 8CEMU BeUamu Ha HEM,
HO Y He20 He X6amuio CUibl.

I'. JropBUsib NOABOAUT CIEAYIOLIUN UTOT CBOUM HCCIEIOBAHUSIM.

A Ookazan, me paccysicOeHusmu 4acmo COMHUMETbHLIMY, HO MEeMOOUYeCcKU NPOU3BEOCHHbIMU ONbIMAMU,
umo yenoseyeckoe meio pazdeausaemcs Ha 06e omoelbHble Yacmu: meio UOUMOe U Me0 HesUOUMOoe, U Ymo
UX MOJACHO U3YYAMb OMOENIbHO Opye om Opyad.

Ymo ecezo 6onee nopazumenvbho, HOBO U KOHEYHO HEOICUOAHHO, MAK MO, KOHEUHO, MO, YMoO He8UOUMOoe
meno YHOCUm ¢ cob0io camoe HaA4ano JCU3HU, KAK G010, pa3yM, NAMAMb, COZHAHUe, Qu3udecKue 4yecmed, me-
2C0Y mem Kaxk meno Quszuueckoe He obradaem 6ojee HUKAKOU CROCOOHOCMbIO.

A npedcmasun 3amem cepvesHvle apeymenmyl, Ymodvl 00KA3aMmb, YMO HeBUOUMOE Mel0 ULU NPU3PaK pas-
dgausaemces 6 8010 ouepedb, U YMo OH COCIMOUM U3 mpex mej, mpex opyouil Oyull, HeOOUHAKOBOU MOHKOCMU,
KOmopbie OeUCm8YIom 6 C80UX NAAHAX HE3AGUCUMO Opye om Opyaa.

Mnue kasicemest 00cmoGepHbIM, YMO HAYAN0, OAHCUBTAIOWEe PUULECKOe MEN0 8 €20 HOPMATbHOM COCMOsl-
HUU, 3amem 6 npuspaxe, nepexcueaem cmepmo. S npubasiio oasice, YUMo 60 MHe eCmb YEePEHHOCHIb, YMO MO
co3udamenvbrHoe Ha4an0 Hawell UHOUBUOYANbHOCIU OeCCMEPMHO, C1ed08amenbHO, HEPA3PYUWUMO, U YO OHO
SABNIAEMCI ONCUBTSIMb NPU POICOCHUU HAULY BDEMEHHVIO TUUHOCHTD.

Pazosoenue uenogeuecko2o mena ecmv 00Cmogephblil (hakm, HeNnOCPEOCMEEHHO DOKA3LIBAEMbLIL ONbIMAMU.
Dma 060ticMEEHHOCHb NOKA3BIBAEN, YMO CULA HE3ABUCUMA O MAMEPUU U YMO HAUWA UHOUBUOYATLHOCHIL CO-
cmoum u3z MamepuaibHO20 meia u 0yX08HOU OYUU.

Tak kax npu3pak c60000HO Oelicmeyem 6He mea, Mo YRPAsAAOuwas um Oyula moxcem u 001cHaA ne-
pesxcumsb cmepmo. Ecnu amo eepno, mo 6eccmepmue ecmv ghaxm, Komopwiii moycem 0blmv 0OKA3AH HAYH-
HbIM 00pazom.

Onun u3 xomter I'. QropBuiuia cienan 3aMedyaHusi, OTHOCUTEIHFHO BOCIPHUSITHS HEKOTOPHIMHU
YYEHBIMU TaKUX UCCIIEOBAHUHN, HE MOTEPSIBIINE aKTYaTbHOCTH U B HACTOSIIIEE BPEMS.

«Omu ceancwvl danu mue doHsmv,— 206opum L. Jlancenen, 0o Kakoi cmenenu d3mu Onvlmvl CMYWAIom...
HEeKOmMOopbiX Uy — 8 0bujem UHMeNIUEHMHbIX — U 3aCmasisiem ux oenams epybdeuuiue owuOKU ¢ HAYYHOU
MOYKU 3PeHUs.
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«Heckonbko 00KmMOpo8 npucymcmeosano Ha 9mux ONnbimax, U OOUH U3 HUX, C KOMOPbIM 5 CIVYAUHO
BCTNPEMUICS 8CKOpe, HA MO BONPOC: «YMO bl cKadiceme 06 onvime paz08oeHuUs, Ha KOMOPOM NPUCYMCMBOBA-
auy, Oykeanvno omeemun mue: «Ho s Huyezo ne suden, ciedosamenvro, 0 MeHs 6ce dmo Guxkmusno!» — Bul,
SHAYUM, 0AHCUOATU YBUOEMb NPUSPAK, HEGUOUMDBLUL OJ1 HOPMATbHO20 3peHus? — «Koneuno!y.

«B amom nausnom omeeme Kpoemcsi mueciasue oQuyuaIbHOU HAyKU Uil ckopee eé xpanumenet. Imom
OOKMOp U He 8CHOMHUTL O TOM, YMO OJisl MO0, 4Mmobbl 8udemsb Umo-HubyOb 8 MUKPOCKON, HAOO U3YYUMb npue-
Mbl MUKDOCKORUY, @ 0151 MO20, 4mo0bbl pacno3Hams 601e31b 8 Haude, HA00 NPOUMU KYpPC CeMUOI02UU, Ymodbl
noHAmb de Visu pe3yn1bmamul CKpblmusi, HA0O UMemb HEeKOMOopble NO3HAHUS NO AHAMOMUL U PUZUOLOSUU.

«Konneza smozo dokmopa npessouies €20 8 Y4eHOM JeSKOMbICIUU, 3dA6U8 Mue: «f ne donyckaio, umo opy-
201l yenoeek guoum mo, 4e2o s He sudxcy!» OH Ovl, 86epOAMHO, YOUBUICA, eclu Obl eMy CKA3AIU, YMo He ) 8cex
00UHAKOBOE 3peHUe, Ymo OAU30pYKUe TI00U Tydule 8UOAM 60U3U, YeM OH, d OANbHO30pKUEe 8UOAM U30aau mo,
Ye20 OH He UOUM, YMO OAIbMOHUKY UHAYe, YeM OH, 6OCHPUHUMAIOM Y8emd, HO MAKOU IK3eMNIAP U He N0003-
pesaem, 4mo Kadicobill opean mpedyem pazeumus, U 4mo, MoabKOo pA38UEdst 30pKOCHb 2la3d, MOJICHO Oblib
3psauum. Croeom, oH ¢ moi dce 102UKOU Moz ckazamy: «He nonumaro, kax smo m00u ueparom Ha cKpunke, eciu
5 He ymelo uepame Ha ckpunkey. Kax 6v1 on yousuacs, eciu ovl emy ckasanu: «He oonyckaio, umodul 6bt Mocnu
Jledumsb O0AbHBIX, eciu 51 He ymeio aeuums!» OH, 6eposmHo, omeemui Obl 8 MAKOM Clyuae ¢ YIblOKOU coicae-
HUA Uy noxcumas niedamu: « 4épm eosvmu! Hado npotimu cneyuansHulii Kypc u npuobpecmu npakmuxy!..» Ho
eMy He NPUULLO 6 20108y, YUMo OJi NPUOOPEemeHUst NOZHAHUL, KOMOPLIX OH He UMeem, UL HeGeOOMbIX Olsi He2o
cnocobrocmetl, HA00 OBLIO YUUMbCS, YAPANCHAMBCA, CLOBOM, NPOUMU U3BECMHYIO MPEHUPOBKY, O CYUWECMB08a-
HUU KOMOPOU o dadice He n00o3pesaem.

«Bce 9mo nokaswvleaem, HACKOALKO MU AKOObL yueHbvle J00U aDCOIIOMHO U HEUCKOPEHUMO AHMUHAYUHBI.
Bce onu OvL1u, mosicem 6vimsb, npunedcHvlMU CMyOeHmMamu, K020a RPoXoo0unu Kypc HayK, 3y0punu ceou i1ekyuu u
HOGMOPSIIOM UX 8 JICU3HU, KAK N000baem ONA2OHPABHBIM YUEHUKAM, 05l KOMOPbIX HUYe20 He CYWecmayem no-
mumo magister dixit, kax ebuna um 6 2ono8y wkona. Onu He obaadarom Oywioll uzobpemamens, HANPACHbIL
mpyo 2060pums UM, 4MO CYWecmeyem Hayka, Kpome ux Hayku... Onu oobpasicarom, umo ece 3uarom! Cmpaui-
HO NOOyMams, Ymo Npensmcmeue, KOmopoe Cmagum Npocpeccy Heelcecmeo Moansl, HUYMO 6 CPAGHEHUU C
Oapbepom KOCHOCIU dMUX HOJYYYEHbIX, KOMOpble HUYe20 He NPU3HAIOm 3a npeoeiamu mozo, ymo camu Gblyuu-
qu! Bce amo OetlicmeumenbHo NPUCKopoOHo».

Paccmotpum tenepr manHbie PobGepra MoHpo, pa3paboTaBmero B Hadane 60-x rr. XX Beka
TEXHHUKY BBIXOJZla «BTOPOro Tela» u3 Tena gusnyeckoro [31]. B HacTosmee BpeMs B CO3JaHHOM I03/-

Hee Muctutyte Monpo (CIIA) »Toi TeXHUKE MOKET OOYIUTHCS KaXKIbIH JKEITAtOIINHT.

...Heckonvko pasz «usenexany Hocu u3z @usuueckoeo mend, nepegoous U3 6npago U no3gossl c60600HO
«ynacmuvy. Ilpu 3mom oHu MeOneHHO ONYCKAUCL 6HU3, KACANUCH KPAs KpOoeamu u ceeuwusanucy k noay. OHu
uzeubanucy uepe3 Kpail max, ci06HO ObLIU JUUEHbl KOCell; MHe MO HANOMHULO 3aMeONeHHYI0 KUHOCLEMKY,
K020a naoarowuil NIAMoK 1e2K0 Napum u MA2KO NOGMopsaem o4epmanus meepooli NOGEPXHOCMU, HA KOMOPYIO
ONyCKaemcsl...

16 cenmsaopa 1960 e.

...BHOGb 0Opamun enumarue Ha cmpanHyio, «Pe3UHOBYIO» SUOKOCTIL 9MO020 UHO20 meaa. A moe cmosmy no-
cpedu KOMHamvl U OOMSIHYMbCSL PYKOU 00 cmenbl hymax 8 socbmu om cebs. Chauana pyka 0cmasanach 60duiexe
om cmenvl, HO I NPOOONAHCANL MAHYMBCA U HEOMHCUOAHHO YNepcsl 1A00HbIO 6 ee N0GepXHOCHb. Bonesvix ycunuil
0KA3anocy 0CMAMo4HO O MO20, YModbl OIUHA PYKU YEENUUUNACH 8 084 PA3d, XOMs 5 He NOYYECNBEO8AN HUKA-
Kux usmenenuil. Ilepecman npunazams ycunus — pyka yKopomuaach u cmana oouiunou. Imo noomeepaicoaem
npedicHUe ceudemeIbCmed mo2o, Ymo 30ecb pyKa cnocobHa npuHumMams 1o0yio opmy, o Kakoi 3a0ymeisdelilb-
¢ (co3HamenvbHO U Heoco3HanHo). Eciu He obpawams Ha Hee BHUMAHUA, OHA cama coOOU 8038pawjaemcs K
NPUBLIYHOMY, 4€NI08eKONOOOOHOMY OONUKY...

10 oxmsbps 1962 2. Beuep

A nawen ewje 00uH Koy K omeemy Ha 60NPOC 0 MOM, KK BbI2TIANCY, KO20d BbIXOHCY U3 Pu3U1ecKo2o mend.
Losonvro pano, okono NONIOBUHBI BOCLMO20 Geyepa, pewil NOnbIMamuvcs Hagecmums keapmupy R. W. (pac-
CMOsAHUE MEHCOY HAWUMU OOMAMU COCMABIAEN NPUMEDHO 80CeMb MUTL). S He cOMHesancs, Umo oHa euje He
cnum. 3ampyOHenuil 6 nepemeweruu He 803HUKIO, U 5 NOYMU HEeMEONeHHO OKA3ALCA 8 KAKOU-MO 20CMUHOL.
Tam, Ha cmyne 8037 UCMOYHUKA APKO20 C8ema, cuoena HeeHwjuna, noxoxcas Ha R. W. A osunynca x uei, cna-
yana oHa He 06PAWANA HA MeHs HUKAKO20 6HUMAHUA, HO 3ameM, 6e3 COMHeHUl, 3aMemuna u, cyos no ecemy,
ucnyzanacwv. A ocmanosuncs, oopamuacs K uetl, Ho 4mo-mo pbleKOM NOMAHYIO0 MeHA HA3a0, 8 Qu3uyeckoe meio.
A cnosea okasanca é nocmenu, eubpayuu crabenu. IIpuuunoii 6o3epawenus cmana HenosKas no3a. s Omiedcal
DYKY, U ee NOKAAbIBANI0 OM 3aMPYOHEHHO20 KPOBOOOPAUEHUS.

Tocnedyrowue cobbimus okazanucy cosepuieHno Heobvrunvimu. Ha opyeoii denv R. W. cnpocuna meus, umo
A denan eeuepom HaKanHyHe. A nouHmepecosancs, novemy 3mo ee 3aHUMAaen, u OHd OMeemula.:

— Iocne yxcuna s cudena ¢ eazemoti 6 cocmunoii. Ymo-mo 3acmagunio mens NOOHAMb 6327140, U 5 ysuodend,
KaK 8 Opy20M KOHYe KOMHAMbL YMo-mo OOIMAEmcs U Weseaumcs 8 8030yxe.

A cnpocun, kak oo 8viensdeno.

— Ymo-mo 8pode Kycka moHKO20, KaK NAYMUHA, Cepoe0 WUMOHA, — NOACHUIA OHA. — A eudena cK8o3b
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He20 CmeHy u CmyJ, a NOMOM SMa WMYKa 08UHYIACL KO MHe. H nepenyaanach, HO NOOYMAIA, Yo MO MOCEUlb
Ovimeb mol, u dagice cnpocuna: «bob, smo mel?» Ho ma wmyKkosuna npocmo eucena 8 6o30yxe u ciabo wiegenu-
aacs. A cHosa cnpocuia, mul i 5mMo, a NOMoM nompebosad, 4moodvl Mol OMNPABIAICL OOMOU U He NY2al MEHSL.
Oma wmyxka omoanunace 8 y2on u 6vicmpo ucyesid...

21 nosabps 1962 .

Ce200ms1 pewii npeonpuHsms NPoO2yaKy no «OKpecmuHocmamy. [isi Havana npoiemen uepes 6clo KOMHAMY
N0 HANPAGIeHUIo K 08epu, HO 6CHOMHUT, 4MO 6 IMOM COCHOSHUU MHE B08Ce He 0053aMeNbHO NONb308AMbCS
ogepnvimu npoemamu. Pazeepnyncs u nanpasuncs k cmene 6 Haoedicoe, umo cmo2y npoumu ee Hackgoss. He
nonyuunocs! IpukocHysuwucs Kk cmene, s HOYY8CME06AJ, Umo OHa He nodoaemcs. OwyujeHuss moYHo maxue ice,
Kax ecniu Obl NbIMAICS, NPOMKHYMb ee uzuveckumu pykamu. I1o0yman, umo smo Kak-mo HenpasuibHo: Npexicoe
51 6ce20a ¢ 1e2KOCbI0 NPOHUKAL CKE03b cmeHbl. Y mens 0onicno noiyyumscs! H30 écex cun ynepcs 6 cmeny
eblmAHymuIMU pykamu. Kaxoe-mo menogeHue ona conpomueisiach, d 3amem si GOulel 8 Hee ¢ MAKoU 1e2Ko-
cmvio, 6y0mo 3mo He KameHb, @ 600a. bvlio eduncmeennoe omaudue: npoxoos ee HACKB03b, 5l YYBCBOBAIL Ka-
JACOBLU CLOU MAMEPUANA, U3 KOMOPO20 COCMOUM CIMeHd — KPACKA, WMYKAMYpKd, 0epesanHds 00musKa, Kiaoka
U, HaKoney, OPaHKa ¢ NPOMUBONOIONCHOU cmopoHbl. Ouywenus npumepHo maxue dice, KaK 8 mom ciyuae, Ko-
20a nozpyasican pyky 6 noi. Ilovemy npu nepgoii nonvlmie O3HUKIO MO HEOObIUHOE CONPOMUBTEHUE? ...

7 urona 1960 e.

Bom smom onvim mue nuxozoa bonvuie He 3axouemcsi nosmopsams. A nonan 8 sapscennyio «xiemxy da-
paoesy (MeOHask cemka HAO 3eMiel, HanpsXCeHue NOCMOIHHO20 MOKA 0K0I0 50 KUI080abM) U NbIMANCS NPOU-
mu cKk603b Hee. Bvibpancs uz usuueckoco mena de3 3ampyoHenutl, a 3amem 3anymaics 8 02POMHOM MewKe U3
2ubKux npoeodos. Koeda s monxan e2o, cmenku mMewka npo2ubanucs, Ho MHe 8ce pagHo He y0asaloch NPOUmu
ux Hackgosb. S 803UNCs, KaK 36€peK 8 CUIIKe, U HAKOHEY NPOCMO 6ePHYICs 8 usuueckoe meno. Pasmviuisis 06
9MOM, ¢ OOCHAMOYHOU O4eBUOHOCIbIO NIOHSLL, YO MO ObliU He NPOo80d, d CIPYKMYPA camo20 dJeKmpuye-
CKO20 NOJs, NOSMOPSIOWAs. CemKy Kiemku, Ho 6onee 2ubkas. He uckmioueno, umo smom npunyun Moicem
cmams OCHOBOU «I108YULEK OISt NPUBUOECHULLY.

30 oxmsabps 1960 e. I[locneobedennoe epems

Ilpumepno 6 uemeepmos uemeepmoz0 npunez ¢ Hamepenuem Hasecmumo E. W. 6 e2co dome na paccmosnuu
OKOJIO Nsimu MUb Om moezo... Muvlcienno nayemuswucy na E. W., meonenno (cpagnumenvro meonenno!) omnpa-
BUCA 8 NYMb U HEOHCUOAHHO OKA3ANCA HAO KAKOU-MO yauyell 8 0e10801l yacmu 2opood... A y3uan enaguyio yau-
Yy mozo 20pooa u daxce 6CHOMHUNL K8APMAT, KOMOPbLIL MOIbKO YMO MUHOBAI... Sl ObL1 yOpyuen mem, ymo max u
He 0obpancs 0o HameuenHou yeau — ooma E. W... A pewun eeprymocs 6 gpusuueckoe meno u coenan smo oe3
0coObIX mpyoHoCmell. ..

A pewiun usgneusb u3 CayyuBUe2ocs Xomy KaKo-mo npox u Yoeoumscst 8 mom, 4mo y8UOenHoe coomeemc-
meyem ROOMUHHbIM CcOObImuAM. JJobpanca 0o moeo yena Ha 21asHOU yauye U OelCmeUumenbHo yeuoei nepeo
08yMsL pachaxnHymuimu 0eepsmu 6enyio mawiuny. Jasxce maxue menkue 00Ka3amenbCmea NOOHUMAIOM HAcmpoe-
nue! Oznsdencs, oyeHusas 63215100M NPUMEPHOE NOJLOJCEHUE C80E20 HEMAMEPUATIbHO20 Meld HAO NEPEVIKOM 80
8peMsl NepedCUsanus — U o4eHb nopazuncs. TouHo Ha Mol 8blcome NPOXOoOULU NPO8OOA BbICOKO20 HANPIICE-
nus. Heyoicenu snekmpomaznumusie nois oeticmeumenvho npumszueaiom Bmopoe Teno? Moocem 6vimb, onu
CMAHOBAMCS CPEOOU €20 nepemeujerus? ...

9 aueapsa 1961 o. Beuep

A pewiun okonyamenbHo nposepums, OeticmeumenvHo u uzuieckoe u Bmopoe Teno coedunsromest «uimy-
pomy. Beibpancs uz pusuueckoco mena epawenuem 6oxpye ceoei ocu... CYHy8 pyKy 3a 207108y, MUMOX0OOM KOC-
HYCS 4e20-MO HENOHAMHO20 U HAWYRATL 9Mo obeumu pykamu. Yem 6vl 5mo Hu 6b110, OHO, HACKOALKO MHe Y0a-
JI0Cb Onpedenums, 8bIXOOUNIO0 He U3 20JI08bl, d U3 MOYKU 8 CHUHe, NPsAMO Medicdy nonamxkamu. Mue yoanoce do-
MAHYMbCS 00 IMOU MOYKU. OWYWenus ObLIU MAKUMU, CIOBHO 5 OWYNbIBAIO PA3GEMEIeHHbIE KOPHU depesa, Om-
Xo0sue om YmMoaueHHo20 CMEoad. Dmu KOPHU NPOMALUBANUCH 0080IbHO OOUUPHO.! PACXOOUTUCH 8HU3 00 Ce-
PeOUHbL MYLosUA, 68epX 00 OCHOBAHUSL Wieu U 8 CIOPOHbL — 6NI0mb 00 nied. [Ipomsinye pyKy ewje oanvute, 5
ybeouncs, ymo oHuU OelicmeumenbHO 00pa3VIoOm «WHYP», eciu MaK MOXCHO HA36amb Kabenb moayuHoll 8 napy
010timo8. OH c80O00HO NPOBUCAT 3a CNUHOU, U 5L MUANETbHO OWYNAT €20. MENIbLU, KaK meio, U, Cyosi o 6CeMmy,
cocmoum u3z comen (Uau Myicsiy) NIOMHO NpUne2arwyux opyz Kk opyzay 6010KHOOOPA3HbIX HUMEN, HUmu He ne-
pexpyuusaromcs, He 3agueaiomcs cnupanamu. «Lnyp» Ovin eubkum, MHe NOKA3ANOCL, YMO OH JUUEH KOJICHO2O
NOKPOBA. Y0061emEOPUSUIUCH 3HAHUEM MO20, YMO OH Cyujecmseyem, si OPOCUlL Mo 3aHAmue u OMnpPasuics 6
nyms.

AHanu3upysi CBOM dKCHEPUMEHTHI, P. MOHPO MPUXOAUT K CIAEAYIOIIUM BHIBOAAM.

Ommeuennble evlute SadCHeluue 0cOOEHHOCHU NOOMEEPHCOAIUCH MHO2OKPAMHO, PAZHOOOPAZHBIMU CHO-
cobamu, u 6ce dce 8O3HUKAem 8nedamierue, Y¥mo yoeoumeibHoM O0KA3ameibCmeoM NOOOOHbIX C8UAemeNbCma
MOdicem Cmamuv MOLbKO AUYHBLL ONblm U HAOIo0enus opyaux uccieoosamencei. Boimb moxcem, co epemenem
OHU MOJHCe NOABAMCA.

Toodsedem umoz momy, umo ciedyem u3 ckazanno2o sviuie. Bo-nepsvix, Bmopoe Teno umeem eec ¢ npu-
6b1uHOM noHUManuu. OHO MOHCe NOOBEPIHCEHO CUle MA2OMEHUSL, XOMA U 6 MEHbIUell CHenenu, Yem pusu-
yeckoe meno. Quzuxu Mo2ym NOSCHUMb MO MeM, YUMo 6ce C800UMCsL K 8ONPOCy 0 Mdacce, a no0ol 00bexm,
CROCOOHBII NPOHUKAMb CKE03b CIEHbL, O0INCEH 001a0amb O4eHb HU3ZKOU NIOMHOCMbIO, MAK KAK OH MOJICEm
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NPOCAUUBAMBCS 8 NPOMENCYMKU MENCOY OMOENbHLIMU MONEKYIAMU Mamepuaivhvlx npeomemos. Huszkan
RIIOMHOCHb, 6 CB0I0 0Uepedb, 03HAUAem KPOUIEUHYI0 MACCY, HO, MeM He MeHee, IMOm npeoMen 0Cmaemcs
MAmepuanbHoIM. Oma moyKka 3perus NOOMeEepIHCOAemcst U mem NepesCcUsanueM, Ko2oa Mou Hoau u bedpa om-
denunucy om QusuuecKko2o meud, d 3amem MeOIeHHO ONYCIMUIUCL GHU3 U C8ECUNUCH Yepe3 Kpali Kposamu... K
YUCTTY CXOOHBIX ABNIEHUL OMHOCUMCA U NPOHUKHOBEHUE CKBO3b CINEHbL: NePBOHAYANbHOE CONPOMUBIEHIE MOHCEeMm
ObIMb 8bI36AHO HEKOU PAZHOBUOHOCHBIO NOBEPXHOCIMHO20 HAMANCEHUs (KCMAamil, Mbl 2080pUM O BUOPAYUAX, MO
ecmb 0 Koebanusix) — 6y0yuu HAPYUEHHbIM, OHO NO3B0JIsIen MeHee NJIOMHOMY 00beKmy NPOHUKAMb MENCOY
Mmonexynamu cmenvl. Boimbs mooicem, smu paccysjcoenuss nomozym usukam 6 OanvHeuuiem yMO3pUMenbHoM
auanuse.

Bo-emopuix, 6 Hekomopusix oocmoamenscmeax Bmopoe Teno moscno ysuodems. Ymobwi 6b61meb 8UOUMBIM,
OHO 00JIAHCHO OMPANCAMb TUOO U3TYYAMb C8eM 8 OOCTNYNHOM HAUleMy 8OCHPUAMUIO OUANA30He CHeKMPA Ui, 80
BCAKOM Clyude, UmMems 2apMoHUuKy & smotl oonacmu. OcHo8bi8asACy HA omyeme 00 SKCnepumMenme ¢ pykamu u
HO2aMU, MOJICHO 3AKNIOYUMb, YMO S, NO-BUOUMOMY, HAOMOO0AN U3yyaemoe ceéeyeHue, Xoms OHO NPOSBIIOCH
moavko no nepumempy mena. Ceevenue 0OCmMalbHbIX YUACKOE OCIMABANOCh NPU OHEBHOM OCE8EWeHUU He3amMen-
noim. Crnedyem, Kpome mozo, RPUHUMAMb 80 BHUMAHUE, YO CHOCOOHOCTU MOe20 COOCMBEHHO20 BOCRPUSIMUSL U
0pP2eaH08 4yecme Moz OKA3ambCsl YCUNEHHBIMU U USMEHEHHbIMU 8 CUTY CAMO020 COCMOSHUA, U 5 CMO2 «)8U-
Odemby 2mo ceeyeHue movko no smou npuyune. «Cepoiil wugony, sameuennviti R. W. 6 camom obwviunom co-
CMOSIHUU U NPU UCKYCCMBEHHOM OCE8EUeHUL, MOJNCEN OKA3AMbCs Opy2oll (hopmoti nodobnou «suoumocmuy. Cy-
051 NO ONUCAHUIO, DMOM CIYHAL OMHOCUMCS K Kame2opuu ompaoicenno2o ceema. Eciu ee pacckas npagous, mo
Hem COMHEHUT 8 MOM, YMO 8 HEKOMOPLIX 0OCMOAMENbCMBAx Npebblealowull 8 NOTHOM COZHAHUU Habm0damensb
Modicem 8ocnpuHumams npucymemeue Bmopoeo Tena spumenvro. Mue ne uzgecmuo, yem onpeoeisiomcs no-
0obHbIe 0b6cmosmenbLemaa.

B-mpemvux, uyecmeo ocazanua Bmopozo Tena ouens noxosce na ooviunoe, puzuueckoe (Hanpumep, Ko-
20a pyKu npuxacaromcs opye K opyey, éce owyujeHus cosepuieHno ecmecmeenslt). Cyos no ecemy, mo sxce om-
HOCUMCAL U K OmYemy 0 NOUCKAX «UHYPA»: PYKU YYECMBOBANU U OCA3AU HEMAMEPUATbHOE Meo, U NPU IMOM
peyenmopuvl Ommeuanu camoe o0bIHOe OuyWeHue NI0MuU, NPUKACAIOWelcs K NOmu, eciu He CYUmams Omcym-
cmeus ocobenHocmeti penveha Kodxucu (CKaicem, 80I0CAHbIX Meuloukos). Kpome moeo, noxooice, umo nemame-
puanbHble pyKu CnocoOHbl 0ca3ams usuieckoe meio NPUMEPHO ¢ meM KHce pe3yabmamom — o0 3mom ceude-
menbcmayem onvlm HenoCcpeoCmEeHHO20 00Cae008a sl Meld, KOMOopoe HAYUHANOCh ¢ naivyes Hoe. K momy oce
861600y NPUBOOSAM NEPEHCUBAHUA C «MYHCUUHOU 3a CNUHOLLY, KO20d 51 OWYWal YACTNAMU HEMAMePUaIbHO20 me-
na (He MOAbKO PyKamu) HenocpeoCcmeeHnylo onusocms <cobcmeenno2o™> gusuueckozo mena. Iloxooce, 8 max
HA3bIBAEMOM «NPUSPAHUYHOM cocmosinuuy Bmopoe Teno cnocobno socnpunumame u ocazams pasiuymvie Qu-
3udecKue 006beKmbl.

B-uemeepmuix, Bmopoe Teno ouenv 2udko u cnocodono npunumamse 10001 ROOX0OAWMUIL Ul dHceae-
Mbylil 00nuK. IIpusnaxom maxoil dAACMUYHOCIU MOXMCEM CIYHCUMb YMeHUe «PACMAUBAMbY PYKY, VEeautusas
ee OnuHy 808oe-empoe. Pazsusas smy mvicib, ModicHO cuumams n00bie 6HemelecHble nepeMeujeHus Heeeposim-
HO CUNbHBIM PACMASUBAHUEM HEKOU CYOCManyuy, ucxooauel u3 MamepuaibHo2o meid. Jma MblCib Gble/iss0Um
He MaK yic CMpamHo, eciu GCHOMHUMb O MCHOBEHHbIX BO38DAWEHUAX 8 (usuieckoe meno, Ko20a 603HUKAem
makoe dcenanue (UnU, HANPOMUB, UCUe3aem JHCelaHue OCMAasambcs 6 KakoM-mo mecme). Bocnpusmue Bmopoeo
Tena 6 6ude KonvIUYWe20Ca KYCKA MOHKOU, KAK NAYMUHA, MKAHU NO-NPENCHEMY OCMAemcs: HeoObACHUMbIM,
XOMsi MOJCem cmams KOCBEHHbIM 008000M 8 NOb3Y MHeHUs 0 e20 eubkocmu. Ecmo ocnosanus cuumamo, umo 6
mex Cryyasax, Ko2oa pa3ym unu 60.a He sacmasnaom Bmopoe Teno coxpanams Kaxkyo-mo usmeHeHHyo hopmy,
OHO camo coboll B038PAUACINCIL K 3HAKOMOMY YeN08EKONOOOOHOMY 0ONUKY 6 CUTY NPUBLIYKU UTU NOO GIUAHUEM
MAUUHATLHBIX MBICTEI.

B-nameix, cywpecmeyem seposimuocms moeo, umo Bmopoe Teno yenmpanvno cummempuyno no omuouie-
HUIO K usuyeckomy. Omo noomeepicoaemcs omoeieHuem ¢ spaujeHuem («memoo Kamsawe2ocs oOpeena») u
memu Onblmamu, Komopbwie ObLIU CE53AHbL ¢ OCMOMPOM HENOOBUICHO NENHCAUE20 HA KPOBAMU (PUUYECKO20 me-
na. CHavana emecmo 20108bl OOHAPYHCUIUCL HOSU, XOMS IMO MONCHO 00BACHUMb HeNnpeOHaAMePEeHHbIM Pa380-
pomom 6 noaympare. OOHAKO 6 COUEMAHUU C OCMOMPOM DOILULUX NATLYEE HO2 NPEONOLONCEHUE O 3ePKATLHOM
ompavicenuu 3acayicusaem ocob020 HUMAHUA. B Opyeux omuemax maxoice 6Cmpeuaromcs CXOOHvle HAMeKU,
KOMOpbie NePEOHAUANLHO CEA3bIBANUCH C NOMepell OPUSHMUPOS ULU cY2yDO CYObEKMUSHBIMU UCKANCEHUSMU ...

B-wecmoix, npamvle uccnedoeanus yKpennawom npexcHue ymeepicoeHus o mom, umo uzuyveckoe u
Bmopoe Teno coedunensvt «uHypom» — makoe MHeHUe HEOOHOKPAMHO, HA NPOMANCEHUU O0A2UX INOX 8Cmpe-
uanocs 8 a3omepuyeckol aumepamype. Cmuici 3mou céa3u noxa Henouamer. Ocmaemcs IUb YMO3PUMENLHO
nonazamov, Ymo yepes 3mom «wHyp» Bmopoe Teno u nepenocsujeecsi 8 ne2o cosnamue npoooAICAiom ynpag-
JAmMs uzuyeckum opeanusmom. Kaswcemes enonne eeposimuvim, umo sma ces3b obecneuusaem u 0OMeH CueHa-
namu medxncoy gusuueckum u Bmopoim Tenom, noCKoAbKy UCOYHUKOM NPU3LIEA K B036PAUJEHUIO YACTNO CINAHO-
8AMCs 3amMpyOHeHHOe Kpo8oobpaujeHue 8 3amexarowell pyKe uiu muxuii cmyk 8 osepb komuamol. Eciu sma
CBA3b He 0SPAHUYUBAEMC PACCMOAHUAMU U COXPAHAEMCA HA OECKOHeYHOM YOdleHuu om mend, mo «WHypy,
noodobuo camomy Bmopomy Teny donsicen cocmosams u3z He8epoAmMHO dNACMUYHOL CYOCMAHYUU.

B-cedvmbix, 6ecoma npumevamenvHbiMu Kaxicymes omuouteHuss mestcdy Bmopuvim Tenom u anexmpuuecm-
eom (anexmpomacHumusimu nonsimu). Ha smo yxazvieaem u onvim c xnemkou @apadesi, u ciyuai ¢ nepemeuje-
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Huem Bmopozo Tena nao ynuyeil, k020a oHO C1e008a10 800Jb (603MOICHO, B000OWE OBULANIOCH 6HYMPUL) NPOBO-
008 8bICOKO20 HANPSIIICEHUSL.

MEI BUIUM MTOYTH MOJTHOE COBNANCHUE NaHHBIX I'. JtopBHILIL, MOTy4YeHHBIX B Hadane XX Be-
ka Bo ®panumu ¢ nanaeiMu P. Mospo, nomyuennsiMu B Havane 60-x rr. XX Beka B CIIIA, HecmoTps
Ha paszauyhe B METOJax M TEXHHWKE HcclefoBaHUU. B mepBoM ciydae 3T0T MeTox Oojiee 0OBEKTHB-
HBIH, C IIPUBJICYCHHEM MHOXECTBA Jrofedl M (DPU3NYECKUMH IKCIEPHUMEHTAaMH, C HCIIOJIb30BaHUEM
nprubopoB. Bo BTopoM — caMmocTosATebHOE, HHAWBUAYAIBHOE, HO TIy0OKoe rccienoBanue. [Ipume-
yarenbHas THOKOCTh «BTOPOTro Tena» (B TepMuHOJIoruu P. MOHpO) j1erko 0OBsICHSIETCS, BBUAY TOTO,
YTO CBEPXTEKy4asl KOHICHCUPOBAHHAS XKHUIKOCTh MOKET BBITSTUBATHCS O€3 Pa3phIBOB B HUTH TOJLIM-
HOHU B aTtoM. [loaTOMy (DMOHHO-KHOHHOE, WIIH «aCTPAIBLHOE» TEJI0 TEOPETHUECKH MOKET BBITSIHYTHCS

2242
na paccrosuue L, ~ N, -1, =107 M. B cBOIo ouepe/ib, KHOHHO-3UOHHOE, WM «MEHTAIBHOE» TENO

MO’KET BBITAHYThCA Ha pacctosiue L, ~10°M~ R, , uin 10 HabmojaaeMoro paauyca BceleHHOM.

DaKkTUYECKH 3TO 03HAYAET, UYTO CBETOBOW TOPU30HT HAONOAaeMol BceneHHOM 3TO OTHOBPEMEHHO U
«MEHTAJILHBIA TOPU3OHT» TMO3HAHUSI JJIs YeloBeKa, Kak mpencraButens Bujga Homo Sapiens. s
OoJiee JIETKUX Tell, WM CTPYKTYP, TOPU3OHT MTO3HAHUS HAMHOTO OOJIbILIE, OAHAKO B HACTOSIIEE BPEMs
OH HEJIOCTYIICH JIJIS YENIOBEUSCKOr0 MEHTAILHOT'O CO3IaHUS U CO3JJAHHBIX UM (PU3HUECKUX MPHOOPOB.

OtMeTM Takxke, 9To dPHEKTH TPOXOKIACHHUSI CBEPXTEKYUETo Tejla U3 dJIEMEHTAPHBIX YacTHUI]
4yepe3 CTEHBl M JPyrue MaTepualibHble MPEAMETHI JIETKO OOBSCHSIOTCS CIa0bIM B3aUMOACHCTBHEM
YacTHIl, €r0 COCTAaBJIIONINX, C HEUTPAILHBIMH aTOMaMy OOBIYHOTO BEIIECTBA, KOTOPHIE COCTOST M3
MPOTOHOB, HEHTPOHOB W ANIEKTPOHOB. OJHAKO C 3apsUKEHHBIMH CHCTEMAaMH — HCTOYHHKAMH DJIEK-
TPOMAarHUTHBIX TOJICH (PHOHHO-KHOHHOE Teso 3(P(HEKTUBHO B3aMMOJECHCTBYET, KaK 3TO M OMHCAHO
P. Mosnpo.

Otcroia Ierko MOHsTh, B YeM MPHUHIIUIIHATBHOE OTJIHYHE )KUBOTO OT HEXHMBOTO: JKHUBBIC Opra-
HU3MBI — 3TO MOJICKYJIIPHBIC CTPYKTYPBI, YIIPABIsSEMbIE CBEPXTEKYUYUMH KOHJICHCATAMH dJIEMEHTap-
HBIX 4acTull. [[pHHIUNHATIEHBIM SIBIISETCS TO, YTO XOTS KaXKIOH CTPYKTYpE, KaXK/as U3 KOTOPBIX OIH-
ChIBaeTCs (PU3NUECKUMU 3aKOHAMU, COOTBETCTBYET CBOM YPOBEHb CO3HAHMS, CO3HATENBHBIC UMITYJIBCHI
HEPapXUYHO YIPABISIOT KOKIAOH U3 3TUX CTPYKTyp. Koraa MeHTalbHast MBICHb YIPaBiIsIeT JKeJaH s -
MU 3TO 03HAYaeT, YTO UMITYJIbCHI, MOSIBISIOMINECS B KHOHHO-3MOHHOM CTPYKType (MEHTAIILHOM Telie)
YIOPaBISIOT (PUOHHO-3MOHHOW CTPYKTYPOH («acTpaslbHBIM Tenom»). IIpu 3ToM BhICIIHI YPOBEHb CO3-
HAHHUSA YEJOBEKAa COOTBETCTBYET INCHXUYECKOMY (TOYHEE — MCHUXOMH(GOPMAIMOHHOMY) 3apsay
O(Y,I) — monane (puc. 1), KOTOpBIH MpeACTaBIsIET COOOH KAa4eCTBEHHO OTIIMYHYIO OT OOBIYHOTO

BEIICCTBA CTPYKTYPY WM CYIIHOCTh, BEPOSTHO MHOTOMEpHYO [7]. [Ipu 3TOM 3amMeTuM, 4TO U MCUXHU-
YECKHI 3apsii MOXKET MPEICTaBISATE COO0H HEKOe MHOTOMEPHOE KBAaHTOBOE KOHAEHCHPOBAHHOE CO-
CTOSTHUE HEN3BECTHOM Q)OpMBI CY6CTaHHI/II/I. HOCKOJIBKY MOHa/bI, WA NCUXUYCCKUE 3apAaabl, HAXOOAT-
Csl KaXJas B CBOEM YHHMKAIIbHOM COCTOSIHUW M OTJICJICHBI APYT OT JIPyra, 3TO JacT OCHOBaHHUE yTBEp-
JK/IaTh, YTO OHU UMEIOT CBOWCTBA (DepMHUOHOB U MoquuHAr0TCA npuHIuy [laynu. CnapuBanne Takux
(hepMHOHOB MBI HAaOJIIOaEM Ha COITMATBHO-OMOJIOTHIECKUX YPOBHSIX B BHJIE 00pa30BaHMS UeIOBeUe-
CKHX IIap, KOJUICKTUBOB U UHBIX, 60J1ee CJIOKHBIX COLUAIIBHBIX CTPYKTYP.

HaGmonenne GpoToHa CBEpXTEKYUUM TEJIOM MOKHO PaCCMAaTPHUBATh HE TOJIBKO KaK PEIAYKIIHIO,
HO U KaK KBAaHTOBOE B3aMMOJICHCTBHE ITOTO Tella ¢ HICTOUYHUKOM (oToHa. B 3TOM cmpicie k. Yunep
OBLT COBEpILICHHO TpaB, rOBOPS 00 y4acTHH COBpeMeHHOro HaOiromarens B bombimom B3peiee mpu
HaOJIOJICHUH PETUKTOBOTO U3My4YeHus [39].

Ecnu nicnxuueckue 3apsapl KBAHTYIOTCS, TO B 3TOM CIIy4ae MOTYT CYIIECTBOBATh 3apsiAbl WIIH
MOHA/JIBI PA3TIMYHON BETMYHHBI MIIH «MOITHOCTH CO3HAHUS»: OHH MOTYT OBITh MEHBIIIE YEI0OBEYECKOH,
KaK B CJIy4ae KPYIHBIX JKUBOTHBIX, TaK W OOJIbIIE YEIOBEUSCKOM, KaK B CIIy4ae BBICIIUX JTYXOBHBIX
CYIIECTB.

Boznunkaer Bompoc o MexaHu3Me 00pa3oBaHHS KBaHTOBBIX Tell. PemeHrie mpobiemMbl BOSHHK-
HOBCHHUS XUBBIX OPraHM3MOB IIYTEM 6I/IOXI/IMI/I‘ICCKOI‘O 0T60pa HaTaJIKUBACTCA Ha ‘-Ipe3BbI‘IaI‘/'IHO HU3-
Kyio BeposTHOCTB (~1072"") camocGopkn GrHOXUMIUECKHX MOIeKy. C TOYKH 3PEHHS TEOPHH CBEPXTe-
Ky4nX OMOKOHJIEHCATOB MEXaHW3M BO3HWKHOBEHHSI KHBOT'O OPTaHU3Ma MPEACTABISETCS CIEAYIOIUM
o0Opa3oM. BeposiITHOCTh KOHJIEHCAIIMYA KBAHTOBOTO TeJIa B IICJIOCTHYIO CTPYKTYPY TEM BBIIIE, YeM JIer-
ye oOpasyromue ero ¢pepMuoHbl. [103TOMy BO3HUKHOBEHHE OMOHHOUM CTPYKTYPHI (BO3MOXKHO, MHIY-
IMPOBAaHHOE TICHXHYECKHM 3apsioM) 0ojee BEpOsSTHO, YUUTHIBAS, YTO KPHUTHYECKas TeMIepaTrypa
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paspylIeHHss OMOHHOI CBEpPXTEKYy4eCTH OdYeHb BbICOKa M coctaBmsier 7> 10”°K. OxHako B Takoif
CBEPXTEKyuei KBaHTOBOM XMIKOCTH, B YCIOBHSX IOJBOA SHEPIHUH, CYLIECTBYET 1 HOPMaJIbHAsI KOM-
NOHEHTa B BUJE BUXPEH, TEKCTYp M MX accoLMalui. DTH BUXPH 3aXBaTHIBAIOT OoJiee TSDKENbIE dIie-
MEHTapHBIE YaCTULBI — THOHBI /, C KOTOPHIMH OHU B3aUMOJEHUCTBYIOT IMOCPEICTBOM KBAaHTOB 0O030H-
Horo nons &. [Ipu 3axBare 10BOJIBHO GONBLIOTO YUCia THOHOB B OMOHHOM CTPYKTYp€e B MOMEHT, KOI1a
HAKOIUIGHHOE KOJIMYECTBO THOHOB CTAaHOBUTCS KpUTHYeCKUM (N;= N,;) TPOHCXOAUT 00pazoBaHUE
CBEPXTEKyUYero KOHAEHcaTa W3 THOHOB. Jlanee, BUXpH, WM CTPYKTYphl, HOPMAIbHOW THOHHOH KOM-
MIOHEHTHI B CBOIO OYEPEb 3aXBATHIBAIOT PHOHBI 7, C KOTOPBIMU OHM B3aUMOZICHUCTBYIOT IOCPEICTBOM
0030HHOTO MOJIA ), C MOCIEAYIOUUM TIEPEX00M PUOHOB B CBEPXTEKydee COocTosiHMe. PuoHHas Hop-
MaJlbHass KOMIIOHEHTa 3aXBaThIBA€T B CBOIO OUepelb KMOHBI & C MX MOCIEAYIOIIEH KOHIAeHCAMeH U
Nepexo]oM M3 HOpPMalibHOM (epMHU-KHAKOCTH B CBEpXTEKydyro. Jlamee mporecc MOBTOpSAETCS Ha
ypOBHE 3axBaTa ()MOHOB f, KOTOPhIE B CBOIO OYEpeb B3aUMOAEHCTBYIOT C 3JIEKTPOHAMU U IPOTOHAMU
aTOMOB M MOJIEKyJ. TakuM 00pa3oM BBICTpauBacTCsl MepapXusi KBAHTOBBIX CTPYKTYp — OHOKOHJCH-
CaToB, KOTOpPblE B KOHEYHOM CYETE YMPaBISIOT M OpraHu3alield MOJEKYJSIPHOTO JIIEKTPOH-
IPOTOHHOTO Tela.

CucreMHast CONPSHKEHHOCTh OMOXMMUYECKUX PEaKIUil U caMOCOTJIACOBAHHOCTh MPOIIECCOB B
JKBOM OpraHM3Me, HauMHasl C KIETKH, €CTECTBEHHBIM 00pa3oM O0BSICHSAETCS TEM, YTO OHU HAXOAATCS
1oJ ynpaBieHHeM (HOHHBIX M 00Jiee JIETKHX CTPYKTYP, UX HOPMAIBHBIX U CBEPXTEKYYMX KOMIIO-
Hent’. IIpepiBaHMe mporecca (YHKIHMOHUPOBAHMS MOIEKYJIAPHOTO Teja SBISETCS ero THOenbio. B
9TOM Cllyyae CBEPXTEKYUHEe CTPYKTYphl OCBOOOXKIAIOTCS OT 3aXBAYCHHBIX MMM MOJIEKYJ Kak OT
MHEPTHOro OajutacTta, TOPMO3AIIero ¢pusndeckoe QyHKIMOHUPOBaHKWE (UOHHO-KHOHHON CTPYKTYPBHI.
DTa CTPYKTypa, WM KBAHTOBOE TEJO (YIPABIIIEMOE, B CBOIO O4Yepenb, 00JIee JISTKUMH CTPYKTYPaMH ),
OTJIENIAETCS OT MOJIEKYJISIPHOTO U TPOJIOJIKAET CBOE CaMOCTOSITEIbHOE CYIIECTBOBAaHHE B BUJE «IIPHU-
3paka» WIN «acTpajJbHOro» Tena. Jlanee, yepe3 HECKOIBKO AECATKOB JIET, IPOUCXOIUT A€3UHTErpaLUs
CBEpXTeKyueil (MOHHOM CTPYKTYpbl, U OCTArOTCS KHOHHBIA M 00Jiee JIeTKue KOHAEHCAThl, BpeMs Cy-
HIECTBOBAHMS KOTOPBIX MOXKET HCUHCIIATHCS COTHSMH U THICSTYaMH JIET.

PaccmoTpum Temepsr mporecc pOXKAECHUS MBICIM WIH JPYroro CO3HATEIbHOIO HMITYJIbCa,
YIPaBISIOMIETO XUBBIM OpraHu3MoM. lIcuxuueckuii MMIyJbc, BO3HUKAIOUIMM B Hambosee JIErKoM
Tese (BO3MOKHO MHIYLMPOBAHHBIA B3auMojeicTBHEeM ¢ mcuxuyeckuM 3apsiaom Q(W,7)), B Bume

BUOparuu (kojaeOaHusl) pacpOCTPaHIETCS B CBEPXTEKy4YeM KOHJICHCATE KaK KBAaHTOBAaHHOE BO30YiK-
JieHre ()OHOHHOTO WJIM POTOHHOTO THIIA. 3aTeM 3TO BO30OYXKICHHE depe3 HOPMAIbHYI) KOMIIOHEHTY
nepenaercs K 0ojee THKEIOMYy KOHIEHCATy, M TaK Jajiee TI0 MepapXwH, MPOU3BOMAS OTAeNbHBIE (Po-
HOHHBIC BUOpAIMKM Ha KKIOM M3 ypoBHeH. [laTTepH Takux BO30YKICHUI HECKOJIbKO W3MEHSETCS OT
YPOBHS K YPOBHIO (UTO COOTBETCTBYET Pa3lIMYHBIM YPOBHAM co3HaHUs). [lo3ToMy MEICIEHHOE yTpaB-
JIEHUE «BTOPBIM TeJIOM» B akcriepuMenTax I'. JropBuiiga u P. MoHpo 3acTaBiisiyio UBMEHSTHCS 3TO Te-
JIO: BBITSATHUBATHCSI, IPUHUMATh UHYIO (OPMY, MEPEMENIaThCsl U T. M. DTOT MPOLECC YIPABICHHS OCY-
IIECTBISACTCS MOCPEACTBOM YIPABNSIONIEIO NarTepHa (OHOHOB, (OPMHUPYEMBIX B BBIIICICIKAIICH
(Oomee merkoif) CTpYKType U TPAHCIUPYEMBIX Yepe3 HOPMAIbHYI0 KOMIIOHEHTY B YIIPaBIIIEMYIO, HU-
JKEJIeKAIITYT0, 00JIee TIHKEIYIO CTPYKTYPY.

OTMeTUM TakXke, YTO psij BUOparmii (KoyiedaHuil) MPUXOAUT U3BHE C dHEpruel, Gpopmupyro-
el HepaBHOBECHBIE CTPYKTYPbI KaXKA0ro KBAHTOBOrO Tena [5].

[Ipu TpaHCHAINY YIIPABIIAIONIETO TATTepHA BO30YKIEeHUH OT 0oJiee BRICOKOTO YPOBHS K 00-
Jiee HU3KOMY 3TH (DOHOHHBIC, 2 BO3MOXXKHO — M POTOHHBIE, BO30YKIEHHUS MPOSBISIOTCS Ha CyOBeK-
TUBHOM YPOBHE BOCIIPHSTHS KaK MHTYHTHUBHBIC 03apeHUsl (Ha YPOBHE BBICIIUX CTPYKTYp), MBICIH (Ha
«MEHTAJILHOMY» YPOBHE), IMOIIMH, YyBCTBA U T. J. (Ha «acTpaTbHOM» U «3(hUpHOM» YpOBHsX). [lo3To-
MY Ha YPOBHE Ka)KJ0l KBAHTOBOW CTPYKTYPhI ICUXUIECKHE UMITYJILChI — (DOHOHBI — TPOSIBIISIFOTCS B
CBEPXTEKYUHUX KHUAKOCTIX COTJIACHO CTPYKTYPE U CTPOSHUIO COOTBETCTBYIOIIEIO KBAHTOBOTO TEIIA.

WuTepecen Taxxke oOpaTHBIN Tpoliece: MOdy4YeHne HHPOPMAIUK OT OpPraHOB YyBCTB U €€ 00-
paboTka. HepBHOEe BO30YXIeHHE HAa MOJICKYJISIPHOM yPOBHE CBS3aHO TAaK)Ke€ C UMITYJIBCOM, Iepenaro-
IIMMCS TIOCIIEIOBATENLHO B (DMOHHYIO, KHOHHYIO U JIPYTHe CTPYKTYphl. B 3TOM citydae marrepH ¢do-
HOHHOTO BO30YXJIEHUS CTAaHOBUTCS Bce Oojee O0OOIIEHHBIM, TaK KakK KoyieOaHws Ooyiee TSKeIOou

% Hampumep, JUIst yIIpaBIeHHs CHIbHO HEPABHOBECHBIMH CHCTEMAMH B TOUKAX OH(YpKALMK TPEOYIOTCS MHHH-
MaJlbHbIE YHEPT€THUECKUE BO3JEUCTBUS.

Ne 1,2007 29



Physics of consciousness and life, cosmology and astrophysics

HOPMAaJIbHOI KOMITOHEHTBI HIDKEJIXKAIIEro YPOBHS JIHUILb YaCTHYHO IMEpenaroTcsi B OoJiee JIETKYIO
CBEPXTEKYUyl0 CTPYKTypy Oonee BbICOKOro ypoBHsA. Ha mH(OpMannoHHO-ICUXHUYECKOM ypOBHE 3TO
MPUBOIUT KO Bce OoNbIIeMy a0CTparMpoOBaHUIO MOTydaeMol MHGOPMALUK Ha KaKAOM U3 YpOBHEH
OpTaHU3alUU CBEPXTEKYUHX Tell.

[IpumedarensHO, 9TO OMUCAHHBIA GU3NIECKUN Tporiecc 00paboTku MHGOPMAIIUH TTOTHOCTHIO
COOTBETCTBYET CTPYKTYPE HEPapXUUECKON yNPaBISIONICH CHCTEMBI, pa3paboTaHHON B paMKax KuOep-
HeTHKH: 00paboTKa abcTparnpoBaHHON WHGOPMALUs Ha BBICIINX YPOBHSIX yNpaBiieHHA U OoJiee Moa-
poOHOIT — Ha HM3mHKX. TakuM 00pa3oM, B (pU3HMKe HepapXHYeCKHX HEPABHOBECHBIX OMOKBAHTO-
BBIX KUAKOCTeH, MJIM OMOKOHIEHCATOB, B OJIHO €IMHOE COCAUHSIIOTCSI TeOPUs YIIPABJICHHs, Teo-
pusi ”HGOPMAIINHU, CHHEPTeTHKA, KBAHTOBAasl MeXaHNKa, pu3uKa d1eMeHTaAPHBIX YacTHl, Pu3n-
KA KOH/ICHCHPOBAHHOI'0 COCTOSIHMA M ThICAYeJIeTHUI 1YXOBHBIH OIBIT BCEro 4ejJ0BeYecTBa.

MpI He paccMaTpUBaeM 37€ECh acleKThl KBAHTOMEXaHMUYECKUX HAOJIOACHUH, BKIIOYAIOLUINE B
ce0st BOMPOCHI PEIYKIMK BOJHOBOH (DYHKIIUH M y4acTHs HaOMIogaTeNns B 3TOM IpoIecce — 3TO TeMa
OTIENBHOH CTaThH. YKa)XeM TOJIBKO, YTO B CBETE MpeiaraeMoi TEOPHH MOKET ObITh HalileHO HOBOE
pelIeHne 3Toro BOIpoca.

BbiBoabl

1. XXuBble MOJNEKYJISApPHBIE CTPYKTYPBHI SBISIFOTCS JIMIIL HAONIOIAeMO KOMIIOHEHTOH uepap-
XMUYECKOM CHCTEMBI KOT€PEHTHBIX CTPYKTYpP, COCTOSIIIMX U3 JIETKUX 3JEMEHTapHbBIX YaCTHIl — JIEBHO-
HOB — 1 uX mnosniei. [Ipu 5ToM Kakaoit CTPYKTYpe COOTBETCTBYET CBOSI XapaKTepUCTHUECKasT YHEPTHSL.

2. B otinume oT aTOMHO-MOJIEKYJISIPHBIX CTPYKTYP, TaKUe CTPYKTYphI 00J1a1at0T KBAHTOBBIMH
CBOHCTBaMH (TaKUMH KaK CBEPXTEKYUYECTb), TaK KaK COCTOST M3 JIETKUX 3JIEMEHTAapHBIX YacTull, oOpa-
3YIOIUX CBEpPXTeKydne 003e- U (PepMHU-KUAKOCTH (KOHIEHCAThI). ITO 0OecrevYnBaeT MPaKTHYECKH
0E3dHTPONTUIHHOCTD X (YYHKIIMOHUPOBAHWSI.

[TosTOMY KBaHTOBBIE CBOHCTBA TAKUX CTPYKTYp O0OECIEUMBAIOT HICATBHYIO OE33HTPONHIHYIO
06paGoTKy MH(pOpPMAIMH’, YTO MO3BOJISET PA3PELIHTh «TEPMOIMHAMUYECKHUI 1APafoKC MBIIUICHAS,
obnapyxennsrit H. 1. Kob6o3eBsiM [26].

3. Takue 1eI0CTHBIE MAaKpOCKOIMYECKHE KOHJIEHCAThl, 00Jalaroiie BHYTPEHHEH CTPYKTY-
poHi, B cHJIy MOABOJA SHEPTUU B3aUMOJCHCTBYIOT C MOJIEKYJSIPHBIMUA CTPYKTypamMu — Ouojorude-
CKUMU TellaMH — W yNpaBisioT uMu. OTHAKO TpU HapymeHUH (PYHKIMOHUPOBAHUS MOJEKYISPHBIX
CTPYKTYD, UBbI€ KBAHTOBBIE CTPYKTYpPbl MOT'YT NpEKpalaTb B3aUMOJECHCTBHE C HUMH, IPOAOILKASL
CBOE CYII[ECTBOBaHHE B HEHAOJI0JaeMOH MJIM TIOUTH HeHaOmogaemol gopme. Paspymenne cTpykryp,
CIIEYIOMUX TI0 WepapXuu TOocie MOJEKYISAPHBIX, COXpaHsieT (hYHKIMOHHPOBAHUE OpraHHW3Ma, CO-
CTOSIIETO YK€ M3 MOCTIEeAYIONINX TTOJIeH U DJIEMEHTAPHBIX YacTHII.

B 3TOM cMBICIIE %)UBast CTPYKTYpa, BOZHUKHYB HAa YPOBHE 3JIEMEHTAPHbBIX YaCTHUL, CYLIECTBYET
ropaszo JOJbIIE, YeM CTPYKTYpPa MOJIEKYIISIpHAS.

Takum 00pa3oM, MpoOCThie H ecTeCTBEHHbIEe (PUM3MUECKUe MPeanoJio:KeHusi 00 odpa3oBa-
HHUHM KOH/IEHCATOB JIETKUX 3JI€MEHTAPHBIX YACTUIl — JIEBHOHOB — NMPHUBOAAT K KapTHHE, MOJHO-
CTHI0 COBNAJaI0LIell ¢ MHOTOThICAYeJeTHUMHU AYXOBHBIMH TMpeEACTABJEHUSIMH BCero 4yejioBeye-
CTBA O CYLIIECTBOBAHUM MHBIX (JOpPM KU3HH, KPOME MOJIEKYJISIDHOM, H 0 nepexoae B Takue ¢gop-
MBI Nocjie THOeJH OHOTOrHYecKOro MOJIEKYJISPHOro opranusma. [Ipu 3ToM Jerko 3aMeTuTh, 4To
CKpbITas, HeHa0JI01aeMas (popMa KMBOT0 U MOJIEKyJIsIpHasi opMa, eciii UX paccMaTpuBaTh Kak
aHAJIOT CBEPXTEKYYel JKUIKOCTU B €€ HEIOCTHOCTH CO BCEMH B3aWMOJCHCTBUSAME, COOTHOCATCS KaK
cBepXTeKy4ass 1 HOpMaJIbHasi KOMIOHeHTHI. IIpu 3ToM HopMasibHasi, MOJeKYyJAApPHas, Ha0JII0-
JaeMasi KOMIIOHEHTA MOrPYy:KeHa B CBEPXTEKYUYI0, KOTOpPas MpeacTaBjaseT co00il MaKPOCKOMHU-
YyecKMil KBAHTOBBIH 00bEKT, CBOEr0 Po/ia — «eJIMHYI0 MOJIEKYIy».

B cBoro odepens dTa cBepxTeKydas KOMITIOHCHTA OKAa3bIBAETCS IIETION MEpapXHer MoI00HBIX
KOMIIOHCHT M3 KOHACHCATOB PA3JIMYHBIX JJIEMCHTAPHBIX YaCTUIl U TOJIEH. HpI/I 9TOM KOMIIOHCHTA,
CBEpXTeKyuas JUIsl OJHOTO YPOBHS OpraHU3allMi — KBAHTOBOI'O T€Ja, MOXKET OKa3aThCsl HOPMaJIbHOM
KOMITOHEHTO! B (PU3NYECKON PeabHOCTH O0Jiee JIETKOW CBEPXTEKY4Ye KOMITOHEHTHI.

B CBEPXTEKYyuHX KMIKOCTSAX, TAKHX Kak (DepMH-KHIKOCTh ~He, HOPMaabHAss KOMIIOHEHTA

7 To ecTh aTpUOYTHI COBHAHMS, KOTOPBIE, BEPOSTHO, MOKHO IIPUITACATh K QU3HUECKOMY BakyyMy BcernenHoii B
meioMm [11].
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ABJSIETCS] OACTPYKTYPOH, IIOBEICHNE KOTOPOH ONpenessieTcss COCTOSTHUEM BCEH KUIKOCTU. B xuBOM
OpPraHu3Me MOKHO BBIJEIUTH aTOMHYIO CTPYKTYpPY, 3J€KTPOHHYIO CTPYKTYpPY U HEPApXUI0 CTPYKTYp
9MIEMEHTAPHBIX YaCTHL — JIEBHOHOB, KOTOpPHIE B3aMMOJICHCTBYIOT MEXKIY COOOH MOCPEACTBOM HeE
TOJIBKO 3JIEKTPOMArHUTHBIX, HO M APYTHX IOJIEH.

Bec ¢bnoHHONW KOMIIOHEHTHI, 00pa3yoOIIe BMECTE C JIEKTPOHAMH W KOTEPEHTHBIM JJIEKTPO-
MarHUTHBIM TOJIEM CBEpXTEKydee «d(QHUPHOE» TeNo, cocTaBiseT 25-32 T, 4TO COOTBETCTBYET Becy
9JEKTPOHHON KOMIIOHEHTHI B 3TOM CBEPXTEKyUeM KOHJAEHcaTe. DTO 00yCIOBICHO TEM, YTO SIEKTPOHBI
¥ (UOHBI CBA3aHBI KaK KBa3MaTOMBI B €IUHOI KOI€pEHTHON KBAaHTOBOM cucteMe. M 3T0 cOOTBETCTBYET
BECY «IIpu3paka» B onblTax I'. J[ropBuinis.

Henb3s He OTMETHTH MPUHIUNHAANEHOE COBIAJICHNUE HAIIMX BBHIBOJOB C PETUTHO3HBIMU U 330-
TEPUYECKUMH 3HAHUSAMH O CYLIECTBOBAHMM HEPApXUU «TOHKHX» TeJ YeJIOBEKa, KOTOphle 00pasyloT
HEPapXHI0 U B3aMMOJAECHCTBYIOT C TEJIOM (PU3NYECKUM (MOJIEKYJISIPHBIM), YIIPABJSIFOT UM U NPOAOI-
JKAIOT CYIIECTBOBATh PA3IMYHOC BpPEMs IOCIAE THOEIH Tejla MOJICKYJISIPHOro ((pu3u4eckoro) (cm.
puc. 1).

Taxum 006pa3oM, BO3MOKHO CylleCTBOBaHHE ()OPM KH3HU B BH/E LEJOCTHBIX MAKPOCKO-
NUYeCKHX KBAHTOBBIX KOH/JAEHCATOB JIeTKUX (epMUOHOB U 0€3 HAJIMYHUS MOJIEKYJISPHOrO TeJa.
OTO 03HAYAET, YTO CYIIECTBOBAHNE B KUBOM CO3HAIOIIEM COCTOSIHMM MPOJ0JKAaeTcsi H 0e3 MoJie-
KYJSIPHOTO TeJia: 3TO M eCThb NOCMEPTHOe CYILIeCTBOBaHHMe, W3BECTHOE B ThICSIueJeTHEM
PeJIMTHO3HOM H JIYXOBHOM ONbITe Bcero 4ejosedecTBa. Kpome Toro, Hajaumyume aToOMHO-
MOJIEKYJISIPHOTO Tesia BOOOIIe He SIBJsieTcs HeOOXOAUMBIM YCJIOBHEM CYLIECTBOBAHHS KU3HH,
MO3TOMY HHUYTO HE MPEISTCTBYET CYLIECTBOBAHUIO PA3IMYHBIX (POPM XKHU3HU TOJIBKO B BUIE CTPYKTYP
U3 JIETKMX  3JEMEHTApHBIX  4YaCTHL, KOTOpbleé MHOrAa  (UKCUPYIOTCS NPH  [TOMOILU
BBICOKOYYBCTBHUTEJBHBIX (poTOrpaduii B KauecTBe HEKUX «IUIA3MEHHBIX» 00pa30BaHUH.

CBepxTeKyuue TeJa B OTCyTCTBHE MOJIEKYJISIPHOTO TeJla SBOIIOLUOHUPYIOT U U3MEHSIOTCS J0-
BOIBHO MEJUTEHHO. DTO 00paTHAs CTOPOHA MX MOYTH® WMICATbHBIX KBAHTOBEIX CBONCTB M CBEPXTEKY-
yectd. [1o9TOMYy HalM4nMe aTOMHO-MOJIEKYJISIPHOTO Tela C €r0 WHTEHCHBHBIMH OMOXUMHYECKHMHU
NpOLIECCaMHU PE3KO YCKOPSET 3BOIOLUIO KBAHTOBBIX Tell.

CrenyeT mom4epKHyTh, YTO Ka’KA0€ KBAHTOBOE TEJIO 00J1aJaeT CTPYKTYpOH, COIIOCTaBUMOH 110
CJIOKHOCTH C TEJIOM MOJEKYJSIpHBIM. [lo3ToMy BhIsAICHEHME neTaneil (pyHKIMOHMPOBAHMS Ka’KIOTO
KBaHTOBOTO TeJla, a TAKXKe MX B3aUMOAEHCTBHA APYT C APYrOoM — 3TO OTPOMHBINA pa3fesl KBAaHTOBON
HEpaBHOBECHOH (DM3UKH KMBBIX OMOKOHIEHCATOB. CI0KHOCTH MOJIEKYJISIPHOTO TeJIa XOPOIIO M3BECT-
Ha, OHO B 3HAYMUTENILHON Mepe uccienosaso. Ilonaesoe «3dupHOe» T€10 Hccnea0BaHo JINIIb YACTHYHO,
Ha YPOBHE €r0 AJIEKTPOMArHUTHOTO KOT€PEHTHOT'O TIOJIS.

B kauecTBe MpsIMOro MOATBEP:KAEHUS CYIIECTBOBAHUSI CTPYKTYpBI, coaep:xkauieii ¢uo-
HbI, MOKHO TPEJIOKUTDH ONBIT MO yAeP:KAHUIO U HAKOIUIEHHIO B KieTke Dapanest puonoB u ux
CTPYKTYP, OTACJIUBIIUXCS OT 0MOJIOrMYeCKOro OPraHu3Ma, 3aBepLIMBIIEr0 CBOE CYLIECTBOBa-
HHeE.

3aknouyeHne

3arpynHeHUs B HAOMIOJEHUHA U OTCYTCTBUE KOHIENTYaThbHOTO TIOHUMAHHS MPHUPOJIEI KBAHTO-
BbIX MaKPOCKOIMMYECKUX KOHJICHCATOB M UX POJIM B CYIIECTBOBAaHMM (DEHOMEHA JKU3HU SIBUJIUCH TPH-
YHHON HENPUSATHS «MOJICKYJISIPHOW» (DU3UKON camMOl BO3MOXKHOCTH CYIIECTBOBAHUS HEKUX HEBUJIU-
MBIX ¥ IJIOXO (PMKCHPYEMBIX, a2 HAa CAMOM JIeJie BITOJIHE (PU3UYECKHUX, HO CBEPXTEKYUHX CTPYKTYp H3
3JIEMEHTAPHBIX YaCTHIl, aTOMOB M MOJIEKYJI UMU 00pa30BaHHBIX. Takas cuTyarus B pU3HKe yKe Oblia
B KOoHIE XIX-ro — B Hauane XX-ro BEKOB, KOIJla caMO CYIIIECTBOBAHHE aTOMOB U MOJIEKYJl CTaBH-
JIOCh TIOJ] COMHECHHE BBUIY HEBO3MOXXHOCTH WX HAOOJeHHS (DU3HMUECKUMHU MPUOOPaMU TOTO BpeMe-
HuU. [loTpeboBanuch yCmims MHOTHX (PH3UKOB, TEOPETHKOB U IKCIIEPUMEHTATOPOB, YTOOBI KOCBEHHBI-
MU SKCIEPUMEHTAILHBIMUA JTAHHBIMU (HAmpuMep M0 OPOYHOBCKOMY IBH)KCHHIO M TEPMOJIUHAMUKE
ra3oB) J0Ka3aTh PeajbHOCTh aTOMOB M MOJieKys. CaMu e SIBICHUS CBEPXIIPOBOJAMMOCTH U CBEpPXTeE-
Ky4eCTH MHOTHE TOJ[bI OCTABAIHCh HEOObICHEHHBIMHU. [103TOMY HET HHYEeTro yIWBUTENBHOTO, UYTO IIe-
pexon K 00HAPYKEHHUIO CBEPXTEKYIHX OMOKOHIIEHCATOB, CBSI3AHHBIX C KU3HEICATCIHLHOCTHIO JKHBBIX
OpPraHU3MOB, TPEeOYeT MPEOJOJICHUs COBPEMEHHON (DU3MKOW JOCTATOYHO BBICOKOTO «ITOTCHIIMATHHO-

8 Iloutn — BBUAY HaJIM4uUs HOpMaJ'ILHOﬁ KOMIIOHCHTBI, HApsay CO CBCpXTeKy‘IefI.
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ro» Oapbepa B KOHIIEITyaJIbHOM U KCIIEPUMEHTAIBHOM acriektax. OHaKko, nMesi B KauecTBe Oasuca
TEOPHIO CBEPXTEKYUUX CTPYKTYP KUBBIX OPTraHU3MOB, (PU3UKH MOTYyYaIOT BO3MOXKHOCTE pa3pabOTKH U
IMOCTAHOBKH 3KCIIEPUMEHTOB 10 HAOIIOJICHUIO KBAHTOBBIX M WHBIX (DEHOMEHOB B MEPapXHUYECKOW Op-
TaHMU3AIUA KUBOW MaTepPUH, CO3HAHUS U MBIIILIICHUS.
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Cmamows nocmynuia 6 pedaxyuio 05.02.2007 a.

Boukalov A. V
The physics of consciousness, thinking and life

The quantum model of psyche and phenomenon of life is proposed. The consciousness and thinking phenomena
are explained by the existence of the hierarchy of the bose- and fermi-condensates of the easy elementary parti-
cles, existing together with the atom-molecule structure of alive organism and interacting with it. The quantum
liquid-condensate properties explain the all experimental facts and observations, including the so-called “abnor-
mal” properties of psychics and consciousness. The superconductivity properties of the bose- and fermi-
condensates also explain the intellectual operations unentrupyness and eliminate the thinking “thermodynamical
paradox”.

Key words: physics of consciousness, psychics, quantum consciousness, quantum computer, quantum calcula-
tions, bose-condensate, fermi-condensate, superconductivity, quantum liquid, thinking, thermodynamical para-
dox, wave function, alive physics, elementary particle, coherence, holographic model of thinking.
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