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HOOC®EPA: HEPAPXUSA KBAHTOBBIX CTPYKTYP H
I9BOJIOIMOHHOE PA3ZBUTHUE YEJTOBEYECTBA

Hepapxudeckasi COBOKYITHOCTh KBAaHTOBBIX CTPYKTYp HesloBedecTBa Kak Buaa Homo
Sapiens Sapiens ompezenser ¥ OBONIONMIO YEJIOBEYECTBA KAaK EIHHOTO  IEJIOTO.
MHorouuciaeHHbIe PE30HAHCBI MEXKAY 4YaCcTOTaMHW KBAHTOBBIX CTPYKTYp UYCJIOBCUCCTBA U
OTJCNIHOTO YCJIOBEKA OMMCBHIBAIOT 3TAlbl MCTOPHUYCCKOTO PA3BUTHS HOOCPEphl Kak chepbl
pasyma no B. 1. BepHajckomy, IponopIiiuoHaIbHOM POCTY HACEICHUS 3EMIIH.

Krouesvie cnosa: dusuka co3HaHus, Hoocepa, KBAHTOBBIC CTPYKTYPHI YEIIOBEKa,
KBaHTOBBIC TeJIa YEJIOBEKA, IBOJIFOINS YEJI0BEUYCCTBA, KBAHTOBBIC CTPYKTYPBI OHOChEpPHI.

1. BBepgeHue

Kak Obimo mokazano Hamu paHee [1], *KHBBIE OpPraHU3MBI, BKJIIOYAs U YeIIOBEKa, 00JIamaroT
uepapxueil CBepXTeKyYHX KBaHTOBBIX CTPYKTYp, WJIH TEJ, COCTOSIIUX M3 JIETKUX DIIEMEHTAPHBIX Ya-
CTHUI[ — JICBUOHOB. DTHU KBAHTOBBIC CTPYKTYPHI YIIPABISIIOT MPOLIECCAMU KU3HEACSITEILHOCTH U PEry-
TUPYIOT OMOXMMHYECKHE MOJICKYJISIPHBIC TPOIECChl. Ecmu paccMmaTpuBaTh pa3BUTHE UEIOBEUECTBA
KaK BHJA, TO MOKHO PacCMOTPETh U COBOKYIMHOCTh KBAaHTOBBIX CTPYKTYp JIOJEH, TO €CTh YeJIOBeUe-
CTBa, W CBS3b MX XapaKTEPHCTHK, HAIIPUMEP, MacC C MCTOPHEH YEIIOBEYECTBA M POCTOM HACEICHUS
3emun.

2. Uepapxusi KBaHTOBbIX CTPYKTYpP YernoBeyecTBa

B Hacrosimiee BpeMsi YHCIIEHHOCTh HACEEHUS 3€MIIM COCTABIISET No=6,6-109 yen. Orcrona
Macca 4e0BEYECTBA B HACTOAIIEE BPEMs MOXKET ObITh OLlGHeHa B My, =3,3-10" kr mpu cpenueit Macce
yenoBeka My, ~ 50-60kr. MakCHMANBHEIHA Ipee] POCTa HACETICHHS OleHHBaeTCA B Nym=(13+2)-10°
[7, 8], 4TO COOTBETCTBYET TECOPETUUECKOMY IMpPEIETy MACChl YeJIOBEUCCTBA, MOJYICHHOMY U HaMH [2,
3]: m,(max)=7,8-10" kr.

PaccmoTpuM Temepb COBOKYITHBIE MAcCChl KBAaHTOBBIX CTPYKTYP, HUIM JICBHOHHBIX TEJI, BCETO
gesjoBeyecTBa B HacTosmiee Bpems. COBOKyIHAs Macca 3JIeKTPOHHO-(HOHHBIX TeJN, MM Macca DIIeK-
TPOHHO-(pHOHHOM («3(PUPHOI») CTPYKTYPHI YETOBEUECTBA, COCTABIISET

m
My, =My, -| —= |=1,8-10°kr. (1)
m
p
Jist MAKCHMAJTBHON MacChl deoBedecTBa M,(max)=4,25-108 kr.

Macca pUOHHO-KMOHHOM («acTpajbHON») CTPYKTYPBI YeIOBEYECTBA COCTABIISET
2

Moy =My, - g— ~9,8:10"xr, )

P
m,(max)=2,3-10° kr.
Macca KHOHHO-3MOHHOH («MEHTaJIbHOW») CTPYKTYPHI YEJIOBEUECTBA COCTABIIET
3
m
— € —
My, =My, | — | =53k, (3)
m
P
m,(max)=126 kr.
Macca 3u0HHO-PHOHHOH («Kay3albHOI) CTPYKTYPHI UEIOBEYECTBA COCTABIISIET
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4
m
My =My, | —= | =2,9-107%kr, 4)
mp
mg(max)=6,8-10" kr.
Macca prOHHO-THOHHO#H («OyIIXHATLHOW» ) CTPYKTYPHI Y€IIOBEIECTBA COCTABIISAET
5
me -5
My =My, | — | =16-107kr, (5)
mp
mg(max)=3,74-10” kr.

Macca THOHHO-OMOHHOM («aTMHUYECKOI») CTPYKTYPbI YEJIOBEUECTBA COCTABIISET
6

m ~
my, =My, -| —= | =8,6-10kr, (6)
m
P
m,(max)=2-10" kr.
PaccmoTpum Teneph MmosydyeHHBIE 3HaU€HHUS Macc. MBI BUJUM, YTO Macca KHOHHO-3MOHHOM
(«MeHTaNbHOM) CTPYKTYpHl 4EJIOBEUECTBA B HACTOAIIEE BpeMs MPAaKTUYECKH paBHA CpeAHel macce
YeJI0BeKa:

Moy = My ()
U UMeeT JalbHEeHIIyI0 TeHICHLHUIO K pPOCTy. YUHTBIBas, YTO KHOHHO-3HOHHBIE CTPYKTYPBI COOTBET-
CTBYIOT TaK Ha3bIBAEMOMY «MEHTAIBEHOMY» TEIIy OTIIEIBHOTO YeJIOBEKa, MbI MOKEM FOBOPHUTH 0 pe-
30HAHCE KAKI0T0 OTAEJIbHOI0 YeJ0BEKa H KBAHTOBBIX CTPYKTYP BCEro 4eioBeYecTBa, OTBET-
CTBEHHBIX 32 MEHTAJbHYIO AeATeIbHOCTb. JTO He YTO HHOE, KaK (pU3UYecKoe BbIPasKeHHe pe3o-
HaHca Hoocdepsl, wiu chepbl pazyma no B. U. Bepuaackomy [6], ¢ oTaenbHbIM YesoBekoM. B
3TOT Pe30HAHC YeJI0BeYeCTBO BCTYNMUIO B 20-M BeKe ¢ pOCTOM M pPa3BUTHEM HacejleHHs 3eMJIH.
TToCKOJIbKY SHEPIHs YeTOBEKA MOXKET OBbITh BEIpAKEHA (hOpMymaMu My, C° = hwy, @ My; C = fimyg, STOT
PE30HAHC OMKCHIBAETCS PAaBEHCTBOM YAaCTOT YeEOBeKa M HOooc(hepbl Kak pa3BHBAIOLICHCS KHOHHO-
3MOHHON KBAHTOBOM CTPYKTYPBL:

O = Op3- )

Taxum 00pazom, MBI TOJTY4YHIN (U3NIECKOE BHIPAKEHHE B3aWMOJEHCTBHS UYEIOBEKa W HO-
ocdepsl. OTCIOA JIETKO OIICHUTH, B KaKYI0 HCTOPHUIECKYIO ATIOXY Macca Hoocdepsl OblIa paBHA Macce
YEII0BEYECKOTO MO3Ta, TO €CTh BBIMOJHSJIOCH YCIOBHE CIEAYOMIEr0 YaCTOTHOTO PE30HAHCa!

0‘);)3 = (Dbrain : (9)

VuuThIBast, 9TO Macca TOJIOBHOTO Mo3ra yeioBeka M. ~1,5+0,2kr, a m,/m, . ~33+11,
HaceJIeHNE 36MHOTO IIapa B 3Ty SIO0XY COCTaBIISIIO

N'=N,m,.,/m, =190+ 40 mun. gen. (10)

B ucropun 310 Bpemst coorBeTcTBYeT nepuony 0-+150 rr. Hameit spel. Takum oOpa3zom, co-
BpPEMEHHOE KYMYJSITHBHOE Pa3BUTHE UYEIOBEUECTBA M MPOXOXKACHHE TOYKH PE30HAHCA MEHTAJBHOM
CTPYKTYpBI YETIOBEUECTBA M MO3Ta OTJENIHOTO YeJIOBEKa CBS3aHBI ¢ HadaioM Hamei 3psl. OHO Kop-
peNMpyeT ¢ pa3BUTHEM M PACIPOCTpaHEHNEM XPHUCTHAHCKOH, a BIIOCIEICTBUH MCIAMCKOM PENUTHHA 1
nuBwIM3anui. [Ipu 3ToOM MMEHHO pa3BUTHE 3alagHOTO XPUCTHAHCKOTO OOIIECTBA PE3KO YCKOPHIIO
00U pocT HaceneHHsl 3eMJIH, CO3JIAJI0 COBPEMEHHBIC TEXHOJOTHUH, PHIHOYHYIO SKOHOMHKY, MpO-
MBIIUICHHOCTh, METUIUHY .

OTMeTHM TaKke Clelyrole pe3oHanchl. MHTerpanbHas Macca 3MOHHO-PHOHHOH («Kay3allb-
HO») CTPYKTYpPHI YeJIOBEYECCTBA paBHA Macce 3JICKPOHHO-(PHOHHON CTPYKTYpHI («3(hHUPHOTO Teay)
OTJISIIEHOTO YeIIOBEKa!

brain brain

My =29r=m,, (11)
05 ef
Mg5 = W -

HuTerpanbHas Macca pHOHHO-THOHHOTO TeJja YeJoBEeYecTBa paBHA Macce (pUOHHO-KHOHHOIO
(«acTpanbHOro») OTAENBHOIO YeI0BeKa:
Mg = Mg, (12)
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Wgg = D -
A WHTerpagbHasg Macca M YacTOTa THOHHO-OMOHHOTO («aTMHYECKOTO») Tella YelIOBEUecTBa
paBHa Macce KHOHHO-3UOHHOM («MEHTAJIbHOW») CTPYKTYphI YeJIOBEKa!
My; =M, (13)
W7 = O, .
[Ipu 3TOM Tpezaen ATOi MHTETPaTLHOM MAcChl IS BCETO YeI0BEYeCTBA paBeH (yH/IaMEHTalb-

HOM BEIMYMHE — IUIAaHKOBCKOM Macce, COCTaBJIEHHON M3 MUPOBBIX KOHCTAHT W SBJSIONICICS Mpese-
JIOM ISl MacC M SHEPTHH B (PU3UKE 2IIEMEHTAPHBIX YaCTHII:

e
G
o, max =, =1,85-10%c™.

1/2 h(,l)
j =— " _217-10%kr, (14)

m, max =m =( 2

PaccmoTpum Tenepp uepapxuro KOJIMYECTBA JIIOJEH U COOTBETCTBYIOIIUX CTPYKTYp. Makcu-
MaJIbHO BO3MOXHOH »JIEKTPOHHO-(HOHHON Macce dyenoBedecTBa M;(Max) COOTBETCTBYeT Macca
7 mutH. wen.: M, max /m, =7-10°u4en. DTo umcro xuTeneit HeGOMBIION cTpanbl. [y GoNBMmOil cTpa-
HBI MOKHO PaCCMOTPETh PE30HAHC!

1/2

N=N__ - — ~3-10%uen. (15)

[IpenenvHas uHTETpaNbHAS Macca GUOHHO-KUOHHON CTPYKTYPHI («acTpaibHOTO TEJa») Yelo-
BeuectBa coorBeTcTBYeT Macce N ~3800uen. D10 YKCIO COOTBETCTBYET OOJBIIOMY ILUIEMEHH MM
coobmecTBy. IIpomexxyTounsiii pezonanc N’ =160000 ger.

Manas rpyiima COOTBETCTBYCT H€6OJ'ILH_IOMy IIJIIEMCHU
5/2

N; =N, | —| =90uen (16)

U, HakoHeL, MUHUMAaJIbHAsI TPYIINA COCTOMT, KaK M CIIEI0BAJIO 0XKUIATh, U3 IBYX YEJIOBEK:
3
m
— € —
Noin = N | — | =2uen. 17)
m
p
DTO 03HAYAET, YTO MAKCHMAlbHAsl HHTEIPAIbHAsI MAacCa KHOHHO-3HOHHOTO, HJIH «MEHTAIbHO-
ro», Teja YeI0BEeYecTBa IKBUBAICHTHA MHHUMAIBFHON YEI0BEYECKO TPYIIIIe HIIK [ape — MYXXYUHE U
KCHIIIMHE — SIYEHKH BOCIIPON3BE/ICHHS YEI0BEUCCTRA:

m, max =2m,,, (18)
®, Max =@, .

WHTepecHO OleHNTh, B KaKyl0 AIMOXY MHTErpalibHas Macca (PMOHHO-KHOHHOTO («acTpaslbHO-

rO») TeJia YeJIOBEUSCTBA PAaBHSUIACh aTOMHOM Macce (PU3MUECKOTO Tejla YSIOBEUESCKOH maphl IpH
Mps =2My, , (19)
g3 = 20y,

KonuyecTBo mpoKUBaBLINX JIOACH COCTABIISIO 6,74-106qeﬂ. DTO 3M0Xa HIKHETO I1aJICOJINTA,
20~+15 ThICSY neT o Hamied 3pel. Panee, 1,6 MuIH. €T Ha3aj, B ANOXY CYIIECTBOBAHHS MPEIAKOB YEiO-
Beka — Homo Habilis, xommuectBo ocobeii onenuBaercst B N, *1000004en. [7]. CooTBeTcTBYIO-
Iyr0 Maccy GHM3MUECKMX TeT MOJKHO OHEHHTh B My, ~4-10°kr. CooTBeTCTBYyIOMAs 3NEKTPOHHO-
tduonnas («ddupHas») Macca cocrasisia okojo 2000 xr, a GUOHHO-KHOHHAS («acTpaslbHas») Macca
COCTAaBIISIA TPUOIM3UTENBHO 1KT, TO €CTh paBHsIach Macce Mo3ra Homo Habilis:

Of = Oprpyy - (20)

Korpa xonmuectBo ocobeit Homo Habilis cocrasnsiio okoio 55, macce u yacToTe MO3ra COOT-
BETCTBOBaJIa MHTETPAIbHASI Macca U 9acTOTa AICKTPOHHO-(PHOHHOH («dPUPHON») CTPYKTYPHI TPYIIITHL:

Mg = My = 1K, (21)
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Oetin = Opriy -

Nx 10
20000
= — N
10000 4
1000
1
100 = //7
-~ /
L —7 >
o 5 | 6 17 R3] 4
I I | |
~2000 ~1000 PX. 1000 2000 3000
T, Toanl

Puc. 1. Pocr Hacenenust 3emiu no C. I1. Kanuue [8].

1 — macenenne mupa ot 2000 r. mo P.X., 2 — pexum ¢ oboctpenuem, 3 — aeMorpadudeckuii nmepexon, 4 —
CTaOMIIM3aLysl HaceleHus, 5 — NPeBHUN MHp, 6 — CpeiHue Beka, 7 — HOBas U § — HOBelas ucropus, T —
qyMma.

Taxum 06p3.30M, MBI BUAUM, YTO POCT HHTeI‘paJ'ILHOﬁ MAacCChbl KBAHTOBBIX CTPYKTYPp 4CJIIOBCUC-
CTBa Ha ONPCACIICHHBIX BBIACJICHHBIX UCTOPUYCCKHUEC 3TAllaX COOTBETCTBYCT (I)a3aM Ppa3BUTUA YCIIOBC-
4eCTBa, pE€30HUPYA C (I)I/I3HHGCKOI>'I Maccoil Mo3ra OTACIIBHOI'O YCJIOBCKA U JaJIEC BCETO OpraHusma. B

CBOIO OUYC€pPE€Ab, 3TO COOTBETCTBYCT MCH-

TaJIbHOMY U JYXOBHOMY Pa3BUTHUIO YEJIO- 10 =N

BE€YECTBA B IIEJIOM, TaK KaK YE€JIOBEK CTa- oL € = 5
26| Noo=14x10

HOBHUTCS Bce Oollee pa3yMHBIM Cyllie- P

CTBOM. Pe30HAHC MEHTaNbHOU CTPYKTYy-
pBl denoBeuecTBa, WM HOOchepsl, ¢
MO3TOM YeJIOBeKa B Hadajle HOBOW 3PbI
00yCJIOBHJI pa3BUTHE OOIIECTBEHHOTO
CO3HaHMs 4eJOBEYeCTBa B LieloM. B ce-
penune 20-ro Beka OBICTPHIA POCT Hace-
JIeHUs1 0OyCIIOBHJI W YBEJIIMYEHUE MAacChl
HOOC(EpbI, KOTOPOE OT MacChl MO3ra B .
Hayaje Hallleld 3pbl U, OPOUJIs 3HAYEHUE /
Macchl peOeHKa B CpeHUE BEKa, JOCTHUT- e

JO cpenHed Macchl (PU3UYECKOro Tema g 0 -
CpEIHEero 4einoBeka. DTOT HEPHOA oOue- § 0,1 |2‘3‘4|5|0|?|8|9‘m‘11m B

I I
-

109 -
108
107
106
105 L K = 67000
104
1000

A 100

-

BUJHBIM 00pa3oM KOppenupyeTr ¢ Mpo- S — I
MBIIIJICHHOM  3BOJIIOLIMCH, CO3JaHHEM Ty T T
COBPEMEHHON HAYKH M TEXHOIOTH, BbI- 1019 10° 10° 107 10° 105 10* 10° 100 10 10100 1000
COKMMH IOCTHKCHMSIMH MEIULHHBI, Bbl- |Puc. 2. HacejileHue Mmupa oT BOBHMKHOBEHHSI 4dejiOBe-
XO0JIOM YellOBEYeCTBa B KOCMOC M MHTCH- |dYecTBAa 10 MpeaBHIuMOro oyayiiero [8].

CUBHBIM DPa3BUTHEM HWH(MOPMAIMOHHBIX |° — HACTOSAMIEE BPEMS.
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TEXHOJIOTHH. boiee Toro, mpoIiecc MHTCHCHBHOTO Pa3BUTHS MHGOPMAIIMOHHBIX TEXHOJIOTHI aKTHBU-
3upoBaics ¢ 1985-ro roga, korja HaceaeHue 3eMid IPEBBICUIIO
3

N"=| —& | =6,19-10°uen., (22)

TO €CTh JOCTUTIIO PE30HAHCAa HOOC(EpHl KaK KBAHTOBOW MHTETPANBbHON CTPYKTYpHI C Maccoil pusnde-
CKOTO TeJla B3pOCJIOro YeJoBeKa. B 3TOT MOMEHT 4eoBe4eCTBO BCTYIHIO B HH(GOPMALMOHHYIO 3IIOXY
cBoei 3Bomonny. OHa XapakTepu3yeTcsi BOSHUKHOBEHHUEM U IIOBCEMECTHBIM PaclipOCTPaHEHUEM IIep-
COHAJIBHBIX KOMIIBIOTEPOB, TII00ATbHOM MH(GOPMAIMOHHON CETH, BCEOOIIHOCTHIO U JOCTYIMHOCTBHIO
MOOHMJIBHOH CBS3M, pa3BUTHEM HAHOTEXHOJIOTHH, TOSBICHUEM MCHUXOWH(POPMALUOHHBIX TEXHOJIOTUH,
TaKUX KaK COLMOHMKAa — TeopHsl MH(OPMALMOHHOIO MeTa0oan3Ma MHAMBUIYAIBHOW U COLUETANb-
HO#M mcuxuku [4] u 1. 7. COOTBETCTBEHHO Macca «Kay3aJIbHOTO» Tejla YeJIOBEYeCTBa paBHA Macce
«3(UPHOTO» TeJla OTAEIBHOTO YeJIOBeKa.
B naneonute, B 3n0Xy pacceiieHus yesoBeka coBpeMeHHoro tuna — 100 TbIC. JeT Ha3ax, uH-
TEerpajibHasl Macca «acTPaJbHOI0» Tejla YeIOBEUYECTBA CPABHSIIACH C MACCOU OTEIBHOIO YeI0BEKa:
m):kz = mH ' (23)
DTO COOTBETCTBYET MOJIEKYIISIPHOI Macce yenoBedectBa My =1,7-10° KT, 4TO SKBUBANEHTHO KOJIUYe-
cTBy B 4-10%€es1.
B xonne Cpennux BekoB (1600—1700rr. H. 3.) Macca «MEHTAJIBLHOIO» TENa YEJIOBEUECTBA UM
HoOChephl, OblTa OJIM3Ka K Macce pedeHKa
m=m, =4+5kr. (24)

IIpu sTom Hacenenue 3emun qocturio 600 MITH. Yen.: Hadajaach 3T0Xa MPOMBIIIICHHOW PEBOTIONUN U
PE3KOro pa3BUTHUS YEIIOBEYECTBA B LIEJTIOM, BKIIIOYAsl SKCIIAHCHIO 3aMaJHOECBPONEHCKON HUBUIU3AINN
no Bcel mnaHete. B atom cMmeicie ¢ 1600 mo 2000 rr. mpoucxoauT nepexo] MHTErpajibHOM MeH-
TAJbHOCTH KaK COCTOSIHUSI HOOC(epbl OT MEHTAJIbHOCTH pPefeHKa K MEHTAJbHOCTH MOAPOCTKA
U, JaJjiee, K MEHTAJILHOMY COCTOSIHUIO B3POCJIOT0 YeI0BeKa.

3. CTpyKTypHbIle pe3oHaHcbl 3emnu n 6uocdepsbl

OtmeTHM TakKe, YTO MaKCHMallbHasi Macca yenoBedecTBa My(Max) u macca 6uocdepsr My,
CBSI3aHBI POCTHIM (PYHIAMEHTAIBHBIM BBIPAKECHUEM
My, | M 11
—bo| ¢ 1=78-10" kr, (25)
I mp

a TUIINYHAas Macca 4Y€JI0BCKa TAKXKE ONPEACIIACTCA CICAYIOMUM PE3OHAHCOM!
4

m, max =

— % & =63 k. (26)

2n m,

m,

DNeKTpOHHO-(DHOHHAS CTPYKTYpa IIAHETHI 3eMJISI HMEET MacCy

m
m,. =my, -| —= |=3,25-10" k. (27)
m
p
[MomydyeHHOe 3HaYeHHWE MAacChl COBIAJAaeT C Maccoil Juis Ouoreocepbl 3eMium IO
B. U. Bepraackomy [6], TO ecTh HaxomuTCsS B pe30HAHCEe C Heill. Macca cieayromiei, (GpuoHHO-
KAOHHOU TIOACTPYKTYPBI 3eMJIIH
My =M | 2 | =1,77-10" (28)
se = Mhe | 17| T KT,
p

3Ta Macca Onm3Ka K Macce ruapocgepsl 3emin. st mocienyromen
3

Mye =My 2— = 2na,, *my,, =9,66-10"kr. (29)

p
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1/2 v
Tak kak My, =M,/ 210, , MBI BUINUM, 4TO OHOC]hepa PE30HAHCHO B3aUMOACHCTBYET C aHAIOTOM

«MEHTAIBHOI» MOACTPYKTYPHI 3€MIIH.

J714 3MOHHO-PHOHHOM («Kay3aJIbHOW») MOACTPYKTYPHI 3eMITH
4
— m | _ o~
M =mg| —| =526-10"kr~m max . (30)
m
P

JLi1st puoHHO-THOHHOHU («OyIIXHUATBHON ) TOACTPYKTYPhI

5
me 8

Mge =M | — | =2,86-10" xr. (31)

m,

Macca THOHHO-OMOHHOH («aTMHYECKOW») MOACTPYKTYpPBHl PE3OHHPYET C MAaccoil caMoro

KPYIIHOT'O )KUBOTHOT'O Ha 3eMile — CHHEr0 KHTa U COCTaBisieT 156 T.

6
Mye =M % =1,56-10°kr. (32)
P

Jnist mocneayrolneit moJICTPYKTyphl Macca OrM3Ka K Macce B3POCIIOro YelIoBeKa
7

My, =m, r':— —85xr. (33)

4. 3akniovyeHue

Taxum 06p2130M, CTPYKTYPHBIC PE30HAHCHI OIPCACIIAIOT 3TAllbl PA3BUTHA YCIOBCUYCCTBA KaK

Oonom3nyeckoil cucTeMbl. BMecTe ¢ pocTOM M COBEPIICHCTBOBAHUEM UEIIOBEYECTBA PACTET U Pa3BU-
BaeTCs Kak Hoocdepa, TaKk U JAPYTUEe KBAHTOBBIC CTPYKTYpHI. [Ipu 3TOM KOHIIENIMs rncuxouHpopMa-
IIMOHHOTO TPOCTPAHCTBa, c(HOpMyJIMpOBaHHAs aBTOpOoM B [D], oka3wiBaeTcsi (hEHOMEHOJIOTHYCCKUM
OMKMCaHUEM KBAaHTOBBIX CTPYKTYp OnMochepsl 1 HOOC(Ephl, YaCTUYHO OMMCAHHBIX B HACTOsIICH pado-

TC.
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