CBenenne konuenuui Jlesamona u Xaropi008a. Uto Takoe okraBa?

31paBus BCEM COpaTHUKAM U €IMHOMBIIIJIEHHUKAM !

B 31011 cTaThe, KOTOPYIO 5 pEeLINI HAallUCaTh, peUb MOUIET 00 OKTaBax U enié HEeMHOIO
commsuth  Tpyasl Jleamosa H.B. wu tpymst HUM LOYC (HAYYHO-
NCCJIEJOBATEJIBCKUM NMHCTUTYT HEHTP VYITPEXIAIOIINX
CTPATET'UI). B nepsyro odepe/p MUY JUIs TeX, KTO €IIé He COBCEM Pa3obpancs B
NOHMMaHWUU OKTaBa. Hajerock, BceM, KTO MPOYUTAET JAHHYIO CTaThiO B JaJbHEHIIEM
OyJIeT erde OpueHTUPOBAThCA B Tpyaax XaTeiooBa A.M. Makosa b.B., O®Y, a Takxe
B 3HaHusax oT NA darna.

Urak, pa3zdbepém, uto Takoe oktaBa? I[IpeacraBum BoJIHY, UMEIOIIYIO 2 KOueOaHUS B
cekyHay. CrerneHb 3TOoro umcia U ectb okTtaBa (3nHanme or NA Yana). Ho kak
OKa3bIBAETCS, BCE-TAKHM HE MOHATHO, KAKOE YMCIIO CJIeyeT OTHOCUTH K creneHu? U mo
yeMy UMEHHO 3T0ro unciia? Yrto Obl OTBETUTH HA ATOT BOMPOC CaMOMY ceO€ B IMEPBYIO
ouepeqb, €CTECTBEHHO HY)KHAa TpyaoBas JjomnaTta, 6e3 Heé He oOouTuch! S ObI
COBETOBAJI, TaK e M3y4aTh B 00s3aTeaIpHOM Topsiake 1 MoposoBa H.A. [Tonnmanne
o0s3aTeNbHO TIPUAET, TPYIOBas Jomara Bellb He 3aMeHuMas. C Kakoll CKOpPOCTh
TpeOyeTcsi Komath B npuHImNe He BaxkHO, BaxHO KOIIATH! Utak, mpomomxky,
MOKa3aTedb CTENEHH «N» — 3TO OKTaBa, Ha KOTopoil ctpoutcs «lIpoctpaHcTBo —
Bpewms» u Bce Bumbl obecniedenust u cornpoBoxaeHus (ODPY — gacts 1). ODY gacTsb
3: okTaBa (Kak TMOKa3aTellb — «n») GOPMYJIHHOTO BBIPAKEHUS HEKOW HHEPTruu
onpenencHHor gactotel (f = 2"). ®opmyna gocraToyHo mpoctas, pazdepém eé 1o
noapoOHee, myckail F 3To0 HOMep OKTaBhbl, @ 2 CTEIIEHU N 3TO U ecTh caMma oktapa! To
ecth Fu cTenens B Hammx pacyérax OJuH M TOT K€ MOKa3aTeiab. bepéM Gopmyy u
BcTaBisieM yucia 1 okraBa = 2 (271), 2 okraBa = 4 (2/°2).

Jlemaem mo »Toii popmysie HEOOMBITY IO TAOIHUITY:



Yacrora BOJIHOOOPA3HBIX KoJ1Ie0aHU JOCTYIHBIX
YeJIOBEYECKUM OpPraHaM YyBCTB WJIM U3YYEHHBIX C TOMOUIBIO
(pU3HYECKUX HUHCTPYMEHTOB.

HaszBanue ToHOB

Yuciio nojaHbIX KoieOaHWi B CEKYHIY
WJIM 4aCTOTa MOBTOPEHHUSI BOJIH

1 oxTaBa 2

2 OKTaBa 4

3 OKTaBa 8

4 oxTaBa 16

5 okxrtaBa 32

6 okTaBa 64

7 oKTaBa 128

8 okrTaBa 256

9 okTaBa 512

10 okraBa 1024

11 okraBa 2048

12 oxraBa 4096

13 oktaBa 8192

14 oxrtaBa 16384

15 okrtaBa 32768

16 oktaBa 65536

17 oxtaBa 131072

18 okraBa 262144

19 okraBa 524288

20 okTaBa 1048576
21 oxtaBa 2097152
22 oKTaBa 4194304
23 oKTaBa 8388608
24 oxtaBa 16777216
25 okTaBa 33554432
26 okTaBa 67108864
27 oxTaBa 134217728
28 okTaBa 268435456
29 okTaBa 536870912
30 okraBa 1073741824
31 okraBa 2147483648
32 okTaBa 4294967296




33 okTaBa 8589934592

34 okraBa 17179869184

35 okTaBa 34359738368

36 oxTaBa 68719476736

37 okxTaBa 137438953472

38 okTaBa 274877906944

39 oxTaBa 549755813888

40 oxtaBa 1099511627776

41 oxraBa 2199023255552

42 oxtaBa 4398046511104

43 okTaBa 8796093022208

44 oxraBa 17592186044416

45 oxraBa 35184372088832

46 oxktaBa 70368744177664

47 oktaBa 140737488355328

48 oktaBa 281474976710656

49 okraBa 562949953421312

50 okraBa 1125899906842624

51 okraBa 2251799813685248

52 okTaBa 4503599627370496

53 okTaBa 9007199254740992

54 okraBa 18014398509481984

55 okraBa 36028797018963968

56 okraBa 72057594037927936

57 okraBa 144115188075855872
58 okraBa 288230376151711744
59 okraBa 576460752303423488
60 okraBa 1152921504606846976
61 oxTaBa 2305843009213693952
62 oxTaBa 4611686018427387904
63 oxTaBa 9223372036854775808
64 oxTaBa 18446744073709551616
65 okTaBa 36893488147419103232
66 oxTaBa 73786976294838206464
67 oxTaBa 147573952589676412928
68 oxTaBa 295147905179352825856
69 okTaBa 590295810358705651712

70 okTaBa

1180591620717411303424




| 71 oxraga | 2361183241434822606848 |

Tabnuua roroBa! Pexomenayio mnpopaborarh naHHylo ¢opmyiny camuM. JInuHo
MOJIB30BAJICS, JJIsI Pacy€TOB TaONMIIbI, HAIIUM TMOUCKOBUKOM «Hurmay», HaydHbIN
IIPOEKT co3aaH npu noanepxke MI'Y umenu M. B. JIoMoHOcoBa . TOJIBKO C IOMOILBIO
ATOr0 MOMCKOBHKA, 1 CMOT BO3BOJAMUTH B CTEINIEHb OTPOMHBIE YHCIIOBBIE 3HAUEHUSI.

Jlanmee k Tabaue:

Kax mbl 3HaeM, 4eI0BEK UMEET 5 OpraHoB YyBCTB, IO 3TUM UYBCTBAM Mbl OCO3HAEM TY
JNEUCTBUTENBHOCTh, KOTOpas HAac OKpyXkaeT. TouHee, Mbl OCO3HaéM TO, YTO
pacmrpoBbIBAET HAM MO3T, 110 ’TUM YYBCTBaM YeJIOBEUECTBO B OOJIBIIMHCTBE CBOECH
MacChl U OPUEHTUPYETCA B OKPY’KAIOIIEM HAC MPOCTPAHCTBE, OTCTpamBas 0OIIECTBO,
TEXHOJOTUU U T.M. HacKoIbKO «IpaBWIIBHO» MO3T TPYAUTCS HaJl paciin(poBKOi
nocrynaromeid HMHPOpMalMd, POBHO HACTOJIBKO MBI W OLEHHMBAEM HaIlly
JEUCTBUTENBHOCTD, OTCTaMBasi BIOCIEJICTBUU CBOU CYXAeHHS. To, 4TO 3a TpaHbIO
OOLIETPUHSATHIX OILIYIIEHUH, B «IIPUIMYHOM» OOIIECTBE HE O0O0CyXKIaeTcs u
MOJIb30BAThCSI TAKUMHU BO3MOKHOCTSAMH KpailHe HEMPUIMYHO, a MOPOU Jake OMacHOo.
He roBops yx 0 pacripocTpaHeHUN TaKUX 3HAHHM.

Wtak, mpomoiKy: YeloBEYECKOe yXO OIlyllaeT KojebaHue atmocdepbl B BUIE
MY3BIKQIBHBIX TOHOB, B mpeaenax mexay 16 m 38.000 xonebanuii B CEKyHAY, B
npenenax 11 oxras (4 — 14 okTaBhbl).

YenoBeyeckass Koka ONIyIIaeT KojebaHue KOCMHUYecKoro »sdupa Mexay 35
tpwutnoHamu u 700 TpuiutnoHamMu KoneOaHuii B CEKyHIy, B Tipenenax 5 okras (45-49
OKTaBHI).

YenoBedeckuid Ty1a3 BOCIPUHUMAET CBETOBBIC KOJeOaHUS KOCMHUYECKOTO d(dupa B
npenenax mMexay 450 TpusmonaMu KoneOaHui B CeKyHIY (KpailHU KPACHBIN I[BET)
u 750 TpumoHoB (KpaitHuil (MOJIETOBBIN IIBET) OJTHOM OKTaBHI (49 OKTaBa).

[Tox monaTueM KonebaHuii kKocmuyeckoro 3¢upa, B TepmuHosiorud A.M. XaTteiOoBa
MOHUMAETCsl KoJeOaHWe 3apsaoB Ha TpaHAX HHEPro-uH(OPMAITMOHHOW pEIIeTKU
aTMocdephl.


http://www.msu.ru/

O,Z[HaKO CcaMO IIOHATHEC OKTaBbl, B IIOHMMAaHHUU AM XaTI)I6OBa, HAMHOTI'O O6’beMH€€
- http://lit.lib.ru/h/hatybow a m/qglossar.shtml

— A.P.

OKTaBbI, COOTBETCTBYIOLIUE IIEKTPUUECKUM KoJjebaHusaM, Bapeupytorcs oT 30.000 no
100.000.000.000 konebaHuii B ceKyHay, B ipeaenax 23 okraB (15 — 370kTaBhl).

VYabTpa-huoneToBbie KoiaebaHus B mpeesaax oAHON okTaBbl (50 okTaBa).

Jlannblie B3ATHI U3 KHUTH Mopo3zoBa H.A.

(OCHOBbBI KAYECTBEHHAT'A ®U3UKO-
MATEMATHYECKAI'O AHAJIN3A 1 HOBBIE ®U3NYECKHUE ®AKTOPDBI
o0HapyKHBaeMbl¢ M¥Mb Bb PA3JIHYHBIXb SBJICHIAXb MPUPOABI).

Bcest TexHnueckasi KOHTpOJIbHO-U3MEpUTENbHAs 0a3a y JII0Jiei MOCTPOEeHa Ha OCHOBE
MaTepHUAIbHOTO MUpa (HE BbIlIe 32 OKTaBbl), TIOATOMY U3MEPSTH YTO-IUOO0 BhIIE 32
OKTaBbl HE MPECTABIIAECTCS BO3MOKHBIM.

N3 sToro st Mory cienarhb BBIBOI, UTO TTPOCTPAHCTBO BhIIIE 32 OKTABBI ATO U €CTh TaK
Ha3bIBaeMbIi «3¢up» mo JlepamoBy (0 64 okxtaBbl). Kctatu Tecna pabortan ¢ 60
OKTaBOM.

KoneyHo omntuueckre BOJHBI TPATUIIMOHHO CUMTAIOTCS TMPOSBICHUSAMHU ddupa.
OpnHako, OBITOBBIE TPUOOPHI C YCIIEXOM M3MEPSIOT OCBEIIEHHOCTh U CHUIly cBeta (49
OKTaBa) M cueTurKoM I 'elirepa Mbl U3MeEpsieM paguallMOHHOE u3nydeHue (53 okrana).
Yuenslii-akcniepumentatop Jd3uton Mwumiep ¢ ycnexoM H3MEpsUT U J10Kas3all
CyIIIECTBOBaHUE Y(PUPHOrO BETpa, MPH MOMOIIU cBoero nHTepdepomerpa. Bosznukaer
BOIIPOC, IMOHUMAEM-JIM Mbl IMPOCTEHIINE CIOBECHBIE KOHCTPYKILWU, HAINKUCAHHBIC
yueamum reaueM? CauTan-Jiv OH, 4YTO BCE 3TU U3MEPEHUS IO CYHIECTBY HE SIBIISIOTCS
U3MEPEHUSIMH, a JIUIIb PErUCTPALUCH ?

—A.P.

B Toxe Bpemsi ConHIle UIMEET BCE OKTaBbl 3JIEKTPUUYECKOI0 UMITYJIbca, BKItouas 128.
[Ipaktuecku 53T10 OeckoHeuHass "Tomka” — mepeBog | Bt u3 84.5 okxTaBbl
(cootBercTByer 1028 BT B OkTaBe 22.5). MIMeHHO 3Ta OKTaBa W NPHHUMAETCS 3a
usznydenne ComHia. Bo3MoxHO, (hOTOATIEMEHTHI Ha COTHEUHBIX OaTapesX MPUHUMAIOT
4acTOTy 22.5 OKTaBbl, a HA BBIXOJI€ MBI ITOYy4aeM AJIEKTPOIHEPTHUIO.


http://lit.lib.ru/h/hatybow_a_m/glossar.shtml
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A Tak)Ke MbI 4aCTO CTAJIKUBAEMCS C TAKUM (PEHOMEHOM KaK MarHMTHOE I0JIe, KOTOpOe
MO3KHO 3apeTUCTPUPOBATH, HO U3MEPHUTH, HE MPEJCTABISIETCS BO3MOXKHBIM. Ho 3T0 Ham
HE MeEIAaeT MOJIb30BAaThCAd U CTAJIKUBATHCS KAXKJOJHEBHO C CAMHM MAarHUTOM U €To
CBOICTBAaMM B pa3NUYHBIX MpuOopax (OAaHKOBCKHE KapThl, KECTKHE JUCKH,
MUKPOBOJIHOBKH, ayJH0-BHJI€0 anmnaparypa u T.1., ¥ T.I1.)

Puc.3.3.15. Tlocrosisnnoe marauTHoe noje B npeacrasisieT coboit nmepenag MepHOCTU
[IPOCTPAHCTBA, KOTOPBIM HAKJIAJABIBAETCS HAa KPUCTAUIMYECKYK) CHUCTEMY B
HAaMpPAaBJICHUM, TEPIEHAUKYJIPHOM ONTHYECKOW OCH Kpuctamia. M ecnu yciaoBHO
MPUHATH BEPXHIOI TPAHUILy YCTOMYMBOCTH (DU3MUECKH IUIOTHOTO BEIECTBA 3a
«CEBEP», & HKHIOI—3a «IOT», TO NIEPENa] MEPHOCTH C FOTa Ha CEBEP BBICTYIIAET, KaK
CEBEPHBIM MAarHUTHBIN MOJIKOC, a Mepena] MEPHOCTH C CEBEpPa Ha IO BBICTYIIAET, KaK
IO)KHBIA MAarHUTHBIA TIOJIOC. OJTHU OTIUYUA ONPEACISIIOTCA HEOJHOPOIHOCTHIO
KpUCTAJJIOB B YKAa3aHHBIX HaIpaBleHUsIX (BepX HU3). HeolaHOpOAHOCTH CBOWCTB
KPHUCTAJUIMYECKUX PEUIETOK CB3aHa C MPOCTPAHCTBEHHON OPUEHTALMEN IIEKTPOHHBIX
opout. [loaToMy mepemaj; MEPHOCTH C «IOra Ha CEBEp» OOJETYaeT «IepPeXOabD»
AJIEKTPOHOB C OpOUTHI HAa OPOUTY, KaK BHYTPH OTICIHHOTO aTOMa, TaK U MEXKIY
COCEJTHUMU aTOMaMU KPHUCTAJUIMYECKOUN pelI€ETKU. B TO Bpewms, kak nepenaj MEPHOCTH
C «CEBEpA Ha I0I» — B 3HAYNTEIIbHOM CTENEHH, 3aTPYIHSIET YKa3aHHBIE MIEPEXO/IbI.

Al, A2 — sipa aTOMOB KPUCTAJUTMYECKOU CTPYKTYPHI.



1. ITocTOIHHOE MAarHUTHOE TIOJIE.
B — nmepenan MepHOCTH BIOJIb ONTUYECKONW OCH KpUCTAJLIA.

CaM 1o cebe Mar"uT 3TO CIUIAB U3 HECKOJIbKUX METAJIJIOB, KOTOPBIE 00pa3yIOT pa3HyIo

CTEIECHb IEpeNaga MEPHOCTU. OTO SIBJIICHHUE NPUPOIBI XOPOILO ONKMCAHO y JIeBamosa
H.B. B kuure «HeonHopoanasi BceneHHas». MOXHO 100aBUTbh, YTO y NMPUBBIYHOTO
BCEMHM HaMM «MarHuTa», MarHUTHOE I0JI€ MOSABIIAETCS JMIIb TOrAa, Korjaa Oyaymui
MAarHuT NPONIAET NOCIEAHIO CTaIUIO - HAMAarHUYUBaHUE, IIPUIAaBas IIPU 3TOM HY)KHOE
HANpaBJICHUE CUJIOBBIX JIMHUM JAaHHOTO ()M3MYECKH IUIOTHOTO BEIleCcTBa, U TOTJa
MUPHAIbl MUKPOCKOIMMYECKUX MAarHUTHBIX TOJIEW JIOMEHOB BCETrO MarHura OyayT
COPUEHTUPOBAHBI IAPAJUIEIIBHO OTHOCUTENBHO ApYyT Apyra. Ilomroca «Cesep» u «tOr»
MarHuTa, OyayT B TOYHO 3a/JlaHHOM HarpaBieHuu. CaMo CBOMCTBO HaMarHU4YMBaHUs
MAaKCUMAaJIbHO IIPOSIBIIACTCS Y XKeme3a.

N3 marepuanos Jlesamosa H.B. MBI y3HamM, Kak aroMHasi CTPYKTypa pa3jIMYHbIX
AJIEMEHTOB CBSI3aHA MEXAY COOOM 3JEKTPOHHBIMU 000J04YKaMH, 00pa3ys >KECTKYIO
cuctemy. B Tpynax XateiboBa A.M. aToM UMeET HE TOJILKO 3JIEKTPOHHYIO 000JI0UKY,
HO YW MarHUTHYIO, TPaBUTALIMOHHYIO, @ TaK)K€ UMEET CTPYKTYpY, HAIIOMHHAIOIIYIO
KaIycry.



Puc. 59

bazoBeie wacTtoThl. Bech cnekTtp wacTtor pasmenéH Ha rpynnsl. B Kaxou rpyrire
nMeeTcsi 0a30Basi 4YaCTOTa, OTHOCUTEIBHO KOTOPOI CTPOSITCS B3aUMOOTHOILICHUS BCEX
4acTOT IPYMIbl. YCJIOBHO MPUHATO 0003HaueHue "okTaBa'", KOTOpas UMEET MpsiMoe
OTHOIIIEHHE K KOJEOAHWIO MAarHUTHOTO MMIyJbca B aToMe. Tak Kak aToOM HMeEET



CTPYKTYPY, HAIIOMHUHAIOLIYIO KaIyCTy, TO KaXKIbIN CIIOW pa3AeiéH ele Ha MAaHTUCCHI,
Y Ka)KJ1as MAaHTUCCA UMEET CBOU YaCTOTBHI.

BbasoBrle yacTOTEI — 3TO OKTaBEI 16, 22, 28, 32, 48, 54, 60, 64, 66, 68, 72, 88, 96.

Csplie 64 OKTaBbI, TO ACTPAIBHBIE U MEHTAJIbHBIE CTPYKTYpHI 0 JleBamoBy H.B.

Kak mbl yxe 3nHaem u3 kaur JleBamosa H.B., nama nnanera coctout uz 7 ¢dopm
MEPBUYHBIX MaTEpUil THOPUTHOMN (HOPMBI, ECIIM Mbl PACCMOTPUM PUCYHOK 59, 61, 62 u
npyrue mnoxoxkue, u3 kHuru «llocnegnee oOpamenue k uenoBeuecTBy [nmaBa 6.
JBOJIOLMSA pa3yMa, OPraHMu3Ma W CYHIHOCTH», TO pacCMaTpuBas PUCYHKH, MBbI
YBUJIUM CTPOCHHME Halled miaHeT B «7 s3Taxei», He 11, ne 16, a umenno 7. U 3to
BUJIMMO, OBLJIO CIIEJIaHO HE CIIy4ailHO, KaK W BCE €ro TPyAbl U Jena, «7-MH 3TaKHas
IJIAHETa» y JleBamosa H.B. IIepBOU MEHTaJIbHOU cdepsl,
COOTBETCTBYET MO3TY IIaHETHI, 10 XaTbi00By A.M., 224 OKTaBbl, UTO COOTBETCTBYET
IUIAHETAM UHTEPBEHTAM.

Pycckuilt My3bIKalIbHBIN psAl, Wi My3blkalibHas (KOMaHIHAsE OKTaBa) UMEET 8 TOHOB -
DO RE MI FA SOL LA SI NA. Oanako ¢akT cyniecTBOBaHUs BOCBMOM MEPEXO0THON
HOTBI TILATEJIbHO CKPBIBAJICS OT 4YEJIOBEKA Ha MpOTshKeHuu croietuid. [lotomy B
TPaAULIMOHHON HAayKe W PEJIUTUU PaA3JIOKEHUEM JO0 YKCIIa 7 3aKaHYMBAJIUCh MHOTHE
norMbl. CaM CMBICIT CYIIIECTBOBAaHUS § 11ara, TYHHEJIBHOTO Mepexo/ia ObLT 3aPETHBIM.

JlaBasi andaBuUT W IpaMMaTHKy HOBBIX 3HaHUM, B 3amaun H.B. JleBamoBa BXxommi
aHanu3 U OOBSICHEHHE NPHUPOIHBIX MEXaHU3MOB MHTEPBEHTCKOU cucteMbl. [loTomy
UCIIOJIb30BaHa OOIICTIOHATHAST Ha TO BpEMs, MOJEIb CEMH MAaTEepHUaNbHBIX TeEl
CYIITHOCTH, MY3BIKJIbHBIX HOT, IIBETOB paiayrd W T.n. Benp Bbl ke He Oynere
pacckas3bIBaTh MaJIbIIIaM B IETCKOM caay — KBaHTOBYIO (hu3uky. OIHaKo, HaJ0 OTAATh
JOJKHOE, YYEHOMY, KOTOPBIM MOCTapajicsi MaKCUMAaJIbHO YHUBEPCAIU3UPOBATh H
yOpaTh aOCOTIOTHYIO IPUBS3KY K JJOTMaTaM MHTEPBEHTCKOW CUCTEMBI.

Kpome toro, Hukonaii BuktopoBud, ocTaBuII HaM MOACKa3Ky, 0 (DH3NIECKOM CMBICIIE
nepBUYHbIX Marepui. B kHure HeomHoponnas Bcenennas, oH mpsiMO TOBOPHT:
"Cnexmp 31eKmMpOMAZHUMHBIX 80JIH U Npeocmasisiem cobOoll CHeKmp NepeUUHbIX
mamepuii, coomeemcmeyruux CHeKmpy 3HauyeHuu Kodgguyuenma KeAHMOBAHUSL
npocmpancmea pi.” OTcrona, caM coOOl HalpalirMBaeTcsl BbIBOJ, O TOXKIECTBE CEMHU
nepBUYHbIX MaTepuil B Tpynax H.B. JleBamona, u oktaB A.M. XaTeiO0Ba.



O6a yuyéHbIX, 6€3 COMHEHHUS 3HAIM U TOHUMAIU KOCMUYECKYIO CTPYKTYPY BBICIIHX
okTaB. OJIHAKO B CBOUX TpyJaX OrPAHUYWINCH aHAIU30M U OOBSICHEHUEM,
CyLIECTBOBABIIIEH HA TOT MOMEHT IUIAHETAPHOM CTPYKTYpbl NHTEPBEHTCKOU CUCTEMBI
Ynpasinenusi, orpaHnueHHON 128 okTaBoM Mo3ra. B 10Ka3aTebCTBO MOXKHO MPUBECTU
uurary JlepamoBa 0 TOM, YTO MPU HOPMAIBHOM 3BOJIIOIIMOHHOM Pa3BUTHH YEIOBEKA,
Pa3BUTHE MEHTAJIBHOTO TEJIAa CYIIIHOCTH IPOUCXOAUT B Bo3zpacte 33 net. [Ipeogonenue-
K€ IUIAHETAPHOTO IUKIIA pa3BuTus, Hukonaii BUKTOpOBUY OTHOCHUII K KpailHE pEIKUM
saBiaeHUsIM. OUEBUIHO, YTO TUIAHETAPHBIM YPOBEHb PAa3BUTHUS COOTBETCTBOBAJ OKTABE
MO3ra UHTEPBEHTCKOM cucTteMbl ynpasienus — 128. [IpeogoneB 3TOT pyOex, YeroBeK
BBIXO/IMJI HA KOCMUYECKUI YPOBEHb PA3BUTHSL.

H. B. JleBamios jaBai CJI€AYIOIIY XPOHOJIOTUIO PA3BUTHS CYLIHOCTH:

B nepBeie 4-8 neT cBoeil )ku3HU peOEHOK BIUTHIBAET B ce0s MHPOPMAIIMIO Kak TyOKa,
BCEé 0e3 pazbopa. OcMmbicieHne 9Tol nHpOpMAaIN HAYNHACTCS C HAYaJ0M Pa3BUTHSA
ACTPAJIBHBIX CTPYKTYP HEIHPOHOB MO3ra 4esnoBeka, (OpMHUPOBAHME KOTOPBIX, KaK
1 (hopMHUpOBaHUE aCTPAIILHOTO Telia, 3aBepiiaercs B Bo3pacte 14-18 ser. U eciin k
ATOMY BPEMEHH HEHPOHBI MO3ra MPOUIYT SBOJIIOIHUIO 0 MEHTAIBHOTO YPOBHS, TOT1a
CYLIHOCTh 3TOTO YEJIOBEKa MOXET BOCCTAHOBUTH U JIaJibllie HApaOOTaTh MEHTAJIbHbIE
CTPYKTYpBI U Tela.

Ecnu k 14-18 rogam denoBek He MPOXOAUT ATy a3y IBOJIOLNH, TOT/Ia €ro CYINHOCTh
B 3TOM BOIUIOIIECHHUHU TepsieT BO3MOKHOCTh BBIMTH HA IBOJIONMOHHBbIA YPOBEHb
BbIlIIe, YeM OH OBbLJI 10 BX0/1a CYIIIHOCTH B OILUIOIOTBOPEHHYIO ALIEKJIeTKY. B aTOM
ClIyyae, »KM3Hb TAKOI0 YeJIOBeKa OyAeT JIMIIb 3BOJIOIHOHHBIM «IIyCTOLBETOM).

[IpaBusibHOE pa3BUTHE JaIbIIC MPUBOJUT K (POPMUPOBAHUIO MEHTAJIBHBIX CTPYKTYP
HEHPOHOB MoO3ra M HapaboTke 1-ro MeHTaJbHOro Teaa. Korma MeHTandbHBIC
CTPYKTYPhl MO3Ta BBIXOJST Ha KAaye€CTBEHHBIM YPOBEHb MEHTAJIbHBIX CTPYKTYD,
KOTOpBIC OBLIN y CYIIIHOCTH JIO BXOJa B OMOMaccy, 4eJIOBeK 00peTaeT 3aKPbITYIO 10
3TOro BpeMeHH MaMsATh CyIHOCTH. IlaMATh 0 cBOMX OBIBIIMX BOIUIOIIEHHSX,
KOI/1a, I/1e OH KUJI paHbile, KeM 0blI, 4To jJesial... MeHTaJbHoe TeJI0 HAUYMHAET
cBoé popmuponanue B 30-33 roaa.


http://www.levashov.info/




Ecnu paszButue denoBeka ObLIO TapMOHUYHBIM, €0 3(UPHOE, acTpaJbHOE U MEPBOE
MEHTAJIbHOE Teja CO3JAal0T MEXIy COO0OM rapMoHuI0. JTa TapMOHHS CO3HaET
KAaYECTBEHHBIA BCIUIECK Pa3BUTHUs CYIIHOCTH YEJOBEKA. TaKOW YEIIOBEK HAYMHAET
OBICTPO JYXOBHO pa3BUBAThCS, MOCIEAOBATEILHO HapabaTbiBas 2-e, 3-e u 4-e
MEeHTAJIbHbIEe TeJjia. Pa3BUTHE BBICHIMX MEHTAJIbHBIX TN JAET YEJIOBEKY
KOJIOCCAJIbHYIO JYXOBHYIO U INCUXHWYECKYIO CUJY, KOTOPAs MO3BOJISET EMY MCHEIATH
JIoJei, BIMAThL HA NPUPOAY, AAET BO3MOKHOCTL BUAETH NMPOLLI0E, HACTOSALILEE,
Oyayuree.

B matepuanax A.M. XaTei00Ba MOKHO HAaWTU UHPOPMAITUIO:

"Cnepmamo3szouo umeem 88 oxmasgy cocmosinus moszea. Ilpu nonaoanuu ¢ "necounuyy”
6 meueHue 9 mecayes npouzeoOUmMcs pacceusanue 0kmaswvt 00 64 u pocm 0o Hopmwl”

CornacHo XatblOOBY, OHMOCTPYKTYpPhl — CYIIECTBYIOT TOJbko B HeWTpoHHOM W
Heiitpunuom mnpoctpancteax. MO3IT - ogHOBpeMEeHHO CBSI3aHHOE COCTOsiHMEe 3
MPOCTPAHCTB - HEHTPUHHOTO (BBICIIIEE), AHTHHEHTPOHHOI0 M MPOTOHHOTO, N
HMOHHOTO.

MartepualibHbIi MUp CYyIIECTBYeT A0 64 OKTaBbl. BCE, UTO BbIIE, HA3BAHO B HAYKE
acTpaJIbHBIMU U MEHTAJILHBIMHU TOJISIMH, HO UMEHHO B HUX M )KUBYT TYMaHOU/IBI.

llosvruenue okmasvl Moszea He803MOIHCHO Oe3 NOBbIUEHUS OKMAB KIeMOK NI0MU, d
6cé amo & komnaexce oznayaem INOJIHYIO nepecmpoiixy BCEI'O Yenoseueckoeo

Op2aHUu3Ma U noogeoenue e20 K COCMOSIHUIO, K020d OH CMOXCem CYWecmeo8ams u
pazeusamucs 8 yeaosusx IIOJTHOCThIO H3MEHHUBIITHXCAL.

PaccenBaHue BBICOKMX OKTaB MPOUCXOJUT JIOCTATOYHO MEIJICHHO, U eciiu YenoBek
yCOI C MOTEHIIMaIaMU 4acToT KocTel Boiiie 122%, To gaxe yepe3 1000 et 31 KOCTH
MOXHO TIPHKJIaABIBATh K OOJBHBIM MeCTaM. ITO 0 eHOMEHE «CBATHIC MOIITHY.

CTaHOBUTCS SICHO, YTO CBATHIE MOILIH, MOYUTAKOTCS XPUCTHAHAMM HMEHHO MO TOU
MIPUYMHE, YTO 3TH UCTOPUUYECKUE IMEPCOHAXKU IEHCTBUTEIBHO JTOCTUIIN BBICOKOTO
YPOBHSI 3BOJIIOLIMOHHOIO PAa3BUTHA, MOBBILICHHEM OKTAaBbl MO3ra M IUIOTH. Kakoi
okTaBbl pa3Butus goctur Cepadum Caposckuit, uinu Cepruit Panonexckuii? U kakum
obpazom?



71 oxTaBa

66 orxTaBa

64 oxTaBa

YropaBlneHMe: CAyX, BpeHMe, ocaBaHMe,
oboHAHME , 3KCTPACEHCOPHOE BOCIPHUITHE

Huxxooi nmopor ynpaexesma (56 oxrTapa)

OcHoBa (rparmmia)

Tenepp ecnu comoctaBuTh HUGPHI OKTaB OT XaThl0OBA U C XPOHOJIOTMYECKUMU
sTanamu pasutus, o Jleramony. To, ¢ HEKOTOPOW CTENIEHBIO MPUOIMKEHUSI MOXKHO
ONPEEIIUTD CIEAYIOLNE IPAHULLBL:

112 — 128 — HelitponHo- HeirpunHoe; AHTUHEUTPOHHOE- AHTHUHEHTPUHHOE;
HelitponHo-AHTHHEWTpUHHOE; HEWTPpUHHO- AHTUHENTPOHHOE.

96-112 oktaBa - AHTUHEUTPUHHOE

72-96 oxtaBa — Helitpunnoe. (Menran 1,2,3)

64-72 oxtaBa - AuTuHeTponHoe (Actpan 1,2)

32-64 okTaBa - AHTUNIpOoTOHHOE, Helitpornnoe (3dupHbIN ypOBEHB)

JIOruyHO MPENNOIOKUTh, YTO, IMPU MOJHON JIMKBUIAIMHA NHTEPBEHTCKUX CUCTEM
KU3HECOMPOBOKIEHUS, MOKHO OyIET MEPE0KUTh HAYyYHbIE KOHIIENINUUA 000UX
YYCHBIX Ha HOBOE MH(POPMAITMOHHOE MPOCTPAHCTBO 512 OKTaBBHI.

Marepuansl XaTbiOOBa cojepKaT ACTalbHYH0 HH(POpMAIUI0 TOJbko 0 4XX
FEHOTHUIIAX MO3ra, B paMkax uHTepBeHTCKoM CY3 128 OxraBel Mo3ra. OgHako,
@ 1. lIxpyane maet HoBbIE (1ocie 2012r.) naHHbIE:

"Cnepmamoszouo umeem uonHylo cmpykmypy u Mosze ¢ 96 oxkmaege (vierbiie
pasmepa amoma). Ilonag 6 «necounuyy», mo ecmv 8 CHMPYKMypy, 8 KOmMOpou
npouzsooumcsi MAKCHMAJIBHOE pacceusanue,  cnepmamo3oud  0Ob1CMpo
noopacmaem (mepsas npu 3mom oxmasvl Mo3zea). Ilpu Oocmudiceruu
pasHosecnozo  cocmosnus  (okmaea  71.225625)  nooaémcs  cuenan,
u ITPOU3BOJAATCA POABL”



Kak BuIuM, yBeIWYE€HHE OKTaB MO3ra HOBOPOXKIEHHOT'O — 3TO CBEPIIMBIIUICS
Gbaxr.

Kpome moeo, 6 ceazu c mem, umo na okmase 63 epems scusuu 124 2o0a, 6 meuenue
00CcmMamo4Ho 00bUI020 BpeMeHU 8800UNU CUCTNEM) DEeUHKAPHAYUU, 8 KOMOpPOU
npAMol Heobxooumocmu He Obvino. Jlo 3axeama 3emnau dcumenu 3emau umenu
epems scuznu ceviwe 1200 nem (71 okmasa).

[IpencraBnenHass TaOauia MOXKET OBITh TIEPBBIM IIIaTOM B HaIPaBJICHUU
noHuMaHus Oyayuiero. - A.P.

dus. . .1 . .
. A(UPHBIA aCTPAJIbHBIA . 2 MEHTAJbHBINA |3 MEHTAJbHBIN
TUIOTHBI MEHTAJbHBIN
H.B. Jlepamios|l stax 2 aTaxk  |3-4 sTaxk 5-6-7 staxxu  [8-9-10-11 12-13-14-15-16
A.M. 128-160-192- |224-256-288- |[352-384-416-448-
XaTbi60B 1-32 32764 [04-96-128 ooy 320-352 480-512
O®Y 4yacte 1 - Hanagarommue IJIaHETBI-MHTEPBEHTHI HMMENH MO3r 224
OKTaBHI. Mosr 3eMin bi (o) HaraJIcHus nmen 512 OKTaBY -

13407807929942597099574024998205846127479365820592393377723561443
72176403007354697680187429816690342769003185818648605085375388281
1946569946433649006084096 - kosiebaHmii B CEKyHIY.

MO3T 224 OKTaBbI —

26959946667150639794667015087019630673637144422540572481103610249
216 - koneOaHMIA B CEKYH]TY.

[Ipy BHUMATENbHOM M3Y4Y€HUH, Mbl TIOHMMAaeM M OCO3HAEM, IOYEMY
IpoTUBOpeUnii Mexx Ty Tpynamu JleBamosa H.B. u XaTei6osa A.M. Ha camoMm Jnierne
HeT. EcTh crapeiii pyHIaMeHT U ucKaX€HHas JECTBUTEIbHOCTD, IaHHAS HaM B
OIIYIICHUSAX OT HMHTEPBEHCKOW-NIapasuTHUUYECKOW muBHiIM3anuu. [locrenenno,
packiaapiBasi BCE IO IOJOYKAM M MPUMEHSS MO BO3MOXHOCTH HE JIBOMYHYIO
JIOTUKY, MBI IPUOJIMKAeMCsl K pa3rajikaM M TallHaMm, KOTOpbl€ OT HAC CKpPbIBAIIU
JIOCTaTOYHOE KOJMYECTBO BpeMeHHU. HarosHss HOBBIMU 3HAHUSIMH, CTPYKTYPbI
CBOEr0 MO3ra Mbl TOBBIIIAEM TEM CaMbIM IUIOTHOCTh HWH()POPMALIMIOHHOTO


http://www.levashov.info/

MPOCTPAHCTBA, BO3JEHUCTBYS IMOJIOKUTEIBHBIM 00pa3oM Ha OKpyXKarouee
npoctpaHcTBO. Emié€ Hemano Ham NpeACTOUT caenaTh, U30aBisaiach OT OCIEACTBUS
napa3utu3mMa. Bo3MOXHO B JTaHHBII MOMEHT, OJlHAa W3 IJaBHBIX MpoOJEeM Ha
CETOJHSIIHES COCTOSIHHE INIAaHEThI COCTOMT B TOM, YTOOBI ITomMoub Pomnoi CVY3
mukBuaupoBaTs U (MupopmanoHHOE o€ MPOTOHHOTO IPOCTPAHCTBA), TaK
kak 310 moie (MIIIIII), nelicTByer kKak camMOCTOSITeNIbHAs CTPYKTypa, a HaM
COOTBETCTBEHHO ocyiabuth cwity Bo3aehctust UIIIIII, makcumanbHO HAMOJIHUTH
unpopmanronnyo wmowps MITHIT (MadopmanronHoe 1mose HEHTPUHHOTO
npoctpancTBa). Benp Ponnoit CY3, B omHouacke nukBuaupoBatb WUIIIIII 6e3
NOCJIC/ICTBUM, HE TMpPEJCTaBIsSETCS BO3MOXKHBIM, TakK Kak 1mociie Habopa
KPUTHUYECKOM MaccChl, NPUAETCS JIMKBUAUPOBATH HE ToJIbKO ComHue, Ho u Kocmoc
KaK MCTOYHUKHU ITOJOKUTEIBHOIO 3apsAJ0BOIO DKBHUBAJICHTAa. B CcBOIWO ouepenb
NIIIITI, kak caMOCTOsITeNIbHASI CTPYKTYPA, MOKET UCIIOIB30BaTh T€ 00pa3oBaHus,
KOTOpBIE HCIONB3YIOTCA U CUCTEMOH JKHM3HeoOecleyeHusi, B YaCTHOCTH,
CHUCTEMaMM KOHTPOJIS.

DTO MO3BOJISIET UCTIOIB30BATh CaMy CUCTEMY KOHTPOJISI JJIsi COOCTBEHHBIX HYXKI,
KOPPEKTUPYS €€ 10 CBOeMY ycMOTpeHuto. Hampumep, i1 MOAroTOBKU YOI —
poOOTOB B HACTOsIIIIEE BPEMS MCIIOJIB3YIOTCSl CPEJICTBA MAacCOBOUM MH(OpMaIuu —
TEJIEBUJCHUE, PAJNO, TIEYATh.

NudopmarimonHoe mosie MPOTOHHOTO TMPOCTPAHCTBA — pemiéTka aTMocgephl,
okTaBbl 10 72,y JleBamoBa H.B. 310 HmwxHUl actpan. IHTEpBEHTHI MPEeKpPacHO
3HaM, Kak B «Houb CBapora» ucnosb3oBath UIIIIIT B cBOMX 1ENsAX, TaK Kak caM
Kocmoc momorain B 3TOT NepHoOJl HACHILATh NEPBUYHBIMU MaTepusiMu G, Haury
CoOJIHEUHYIO CUCTEMY.






[Ipu npomuHUpoBaHMM TEepBUYHOW MaTepuu G, BO3HHMKAIOT YCIOBUS A
rUNEepTPOPUPOBAHHOIO PA3BUTHSI BTOPOTO M HEMOJHOTO TPETHErO TEJ YEIOBEKa,
YTO NPOSIBISAETCS B YCWUJIIEHUU Yy JIOJE€H HU3MEHHBIX CBOMCTB M Ka4yeCTB. JTO
MPUBOJUT K BO3HMKHOBEHHUIO 3BOJIOLMOHHOIO IepeKoca, OCOOEHHO Ha
HaYyaJbHBIX ATAIlaX 3BOJIOLHMOHHOIO PAa3BUTHS, KaK OTIEIBHOIO YEJIOBEKA, TAK U
UMBWIN3AaUMA B 1eaoM. OnacHOCTh 3BOJIOLMOHHOIO IEPEKOoca Ha HAYaAIbHBIX
CTausAX pAa3BUTHs 4YEJIOBEKAa MPOSABISIETCI B TOM, YTO, NPU OTCYTCTBUU Y
CyIIHOCTH  4YeJIOBEKa  4YEeTBEPTOTO M JPYrUX  TeJ,  IPOUCXOAUT
HEIMPONOPLUHOHAIIBHOE Pa3BUTUE TPETHETO TEA. A 3TO IPOSIBIAETCA B YCUIIEHUN Y
YEJI0BEKA arpeCCUBHOCTH, JKECTOKOCTH, KATHOCTH, aTYHOCTH, 3aBUCTH U T.J.

Bcesd xecTokoCcTh, MEP30CTh OCTABIIMXCS MHIAWBUIIOB, MPOJIOJKAECT MPOSBISTHCA,
LETUISIETCA 32 KaX/bIi TJIOTOK «BO3AyXa», Hacklas — BocctanaBnupas UIITIIT. A
TaK Kak ceiluac HacTymuia HoBas smnoxa - Jlenb CBapora, Hy)XHO emé OoJiblie
SHEPTUU - MOTCHIIMAJA [Mapa3uTaM, Ha CBOU HYXKJIbI.

BeiBogpl M pasmblluIeHUs 10 3TOMY MOBOAY, ITYCKal KaXIbl MPOJOJIKUT
camocrosTenpHO. KomaTe M KomateCs B COKpPOBHILAX BEAb OYEHb, OYEHB
MHTEPECHO, I10JIy4asi paoCTh OCO3HABAsA YTO-TO HOBOE.

biaronapro A. PexTuna, 3a TOMOIIb B HAITMCAHUU CTAThH !

Oner Makcarua



