«CsroBapb 3b14yeHUsA» 10 HoBbIM 3HAHUAM

3/1IpaBCTBYUTE, yBaXKaeMble €IMHOMbIIIJIEHHUKU! B
3TOU CTAaThe A NOCTAPACh TOKA3aTh CBA3b MEXAY
& KOHILeNUAMH, onMcaHHbIMU B TpyAax H.B. JleBaluosa,

= A.M. XaTbi60Ba, A.A. JlyuyuHa, a Tak’ke «0CHOBaMH
\’/ dopmupoBaHus Yesi0BeYeCcTBa», KaK KOJIJIEKTUBHOTO
TpyAa psAja yuéHbix. Bce TosikoBanusa ABJIAIOTCA
COBCTBEHHLIM TOHUMAHUEM ABTOPA u MmoryT
OTJIMYATbCA OT CMbICJIA, BJIO)KEHHOTO CO3JaTeIAMU
BbIlLlIEyKa3aHHbIX IEPBOUCTOYHHUKOB B CBOU TBOPEHHUS.

M3HavanbHO 3Ta CTaThd 3alyMbIBajIaCh KaK
CJI0Baphb, HO MO3/{Hee [ MOHSJI, YTO OyAeT ropas/io HarJs4Hee, eCJId He TPOCTO
BBIPBIBATh IOHATHUSA U3 KOHTEKCTA U CYX0 ONUCHIBATh UX CMBICJIOBO€E 3HAaY€HHUE, a
IIPOBECTU YMTATEJIA JOPOTrOM CBOETO OCMbIC/IEHUA 3TUX NIOHATUU. [Ipu 3mom
b6epémcsa mekcm nep8oucmo4YHUKd U nNpou3800umcs e20 «pa3eopadusaHue» ¢
nomouwjb10 dpy2ux meoputi, Ymo 8 COBOKYyNHOCMU N0380/151€m 832/151HYMb HA
memy 60s1ee no1Ho. UTak, HA4YHéM!

1) OpHuM U3 K/IO4YeBbIX NOHATUM KoHUenuuu H.B. JleBamoBa sBjseTcA
MepHOocTh, a y A.M. XaTbl60Ba - OKTaBa, MO3TOMY /JJid HadajJa CJeAyeT
pa306paThCs € STUMU 6A30BbIMU MOHATUAMU. «UTO Takoe OKTaBa? [IpescTaBuUM
BOJIHY, UMEIOLLYI0 2 KOoJleOaHUd B ceKyHAy. CTeleHu 3TOro Yucjaa U ecTb OKTaBa.
[IpenenbHoe cocTosiHMe - 54 okTaBa (MMeeTcs B BHAY, UTO €CJIM OKTaBa 3apsza
MeHbllle, TO GOPMUPYETCS KeCTKas CTPYKTypa NPOTOHHOTO aToMa (MaTepu).
Ecsin okTaBa 60Jiblie, To GOpMUpPYeTCH HEMHEPLIMOHHAsA Macca, KBaHTOBaHHasA 10
Ha3Ha4yeHMIo U cBoicTBaM). OkTaBa 54.375 - 9To raMmMa - u3yyeHue. 48 okTaBsa -
COJIHEYHBbIU CBET U Tak gaJjiee» (1).

[losicHI0: MEPHOCTB OTpaXkaeT KayeCcTBa NPOCTPAHCTBA U MaTePUU B JJAHHOU
TOYKE — B HEW ITU KayecTBa MOCTOSSHHbI B KOHKPETHBI MOMEHT BpEMEHH,
03TOMYy CaMO [OHAATUE MEepPHOCTb OTpa)kaeT CTAaTUYHOCTb IIpoliecca.
M3MeHeHHe MEepHOCTUM NPUBOAUT K HW3MEHEHUID COOTBETCTBEHHO U KayecCTB
IPOCTPAHCTBA U MaTEPUH, B pe3yJibTaTe Yero OCyLeCTBJIAeTCHd B3aUMOJIENCTBYE,
BBIPOXK/JjeHHEe MaTepUu U Jp. MpPOLecChl — 3/eChb NPOSABJAETCA JABUMKEHME, T.e.
JAUHAMM4YeCKHe CBOWCTBa (aHa/lor  NPUHLMI
Jlanambepa B MexaHHKe). /IBH)KeHUe COCTOUT U3
OTPOMHOTO KOJIMYECTBAa COCTOSAHUM mNokosi. OKTaBa
0 CYLeCTBY — 3TO KoJiebaHMUs, OHAa OTpaKkaeT
M3MeHeHUe OIpe/ieJieHHbIX KayeCcTB MaTepuu B
npejesiax 0JJHOTO KoJsiebaHUs. A U3MeHEeHHEe OKTaBbl
— 3TO y>Ke NPoLecc, T.e. JUHAMHUKa.

Hukonat  BUKTOpOBMY  OCTaBWJ  MOHAATUE |[Lia
MEpPHOCTH TOJIBKO MOTOMY, YTO K HEMY NMPHUBBIKJIH, a
BBeJleHWe MCTHHHOrO MOHATUSA O KayeCTBax MPOCTPAHCTBA U MaTepPHUU TOJIBKO
YCJI03KHUJI0 Obl TOHMMaHUeE BCET0 OCTAJIbHOTO.
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[IoHATHS MEPHOCTH U OKTABbl OTPAXKAIOT pa3Hble CTOPOHBI OJHOU U TOH XKe
MaTepuu. 3HAK paBEHCTBA MEX/AY HUMU HeJib35l CTaBUTH (y HUX, IPeXe BCETO U
pa3HbIi NOPSAJ0K BEJIUUUH) U 3TO HE CUHOHUMBbI. OHY QYHKIIMOHA/JIbHO 3aBUCHUMbI
Jpyr oT Jpyra. MoKHO cKa3aTb, 4YTO B I€JOM MHUP - 3TO OTPOMHBIN
«MY3bIKaJIbHbIA WHCTPYMEHT», OXBAaTbIBAKWILIUKA LIMPOKUH JHUala30H OKTaB n,
ONUCbIBaeMbI GOPMYJIOU:

V= k*2n,

['ne: V - yacTtoTa KosiebaHUU IPU IAHHOU OKTaBe.

n - HOMEP OKTaBhbI;
k - koadppuuueHT, paBHbil 1,236 (MOCTOSIHHBIK KO3QPUIUEHT MATPHUILLbI
JIpEBHEPYCCKOTrO BCeEMepPa).

H3meHeHue MepHOCMU TPOCTPaHCTBA IPUBOJUT K U3MEHEHUI0 duana3oHa
yacmom Kos1e6aHull, T.e. 0KMae, Ha KOTOPbIX GYHKIMOHUPYIOT 3JIEMEHThI
rUOpUIHOM MaTepHH, a, CJie[JoBaTeJbHO, K U3MEHEHHIO CBOMCTB CaMOil MaTepHUH.
BoT 3a1ech MoXKeT ObITh HalJleHa PYHKIMOHA/IbHAs 3aBUCUMOCTb MEXAY
MepHOCThI0 U OKTaBou. M = f(0).

2) Tenepb pazbepémMcs 4TO Takoe aJabbeno. OnpeaesnM, 4yTo ajJaboes0 —
Pa3HOCTb BEJIMYMH 3HEPTETUYECKUX OTEHI|MATIOB pacCMaTPUBaeMOU CTPYKTYPHI,
Oy/lb TO aTOM WJIU IJ1IaHeTa. CMoTpuM: «/I106asa nonbITKa UCC/IeJ0BaHUs aToOMa
- 3TO NOBbILIEHHUE ero a/Ib0e/0, IPHU 3TOM Pe3KO0 YMeHbIIAaeTCA BpeMs
peakuui npoucxoasduive B arome» (2). Jlro6as monbITKa peruCTpUpOBaHUA
NPOLLECCOB, IPOUCXOAAUIUX B aTOMe, HA COBpEMEHHOM 3Tale pa3BUTUS HAaYKH
CBSI3aHa C TeM WJIU UHBIM 00/IydeHUeM (BHECEHUEM NOTeHKala B CTPYKTYPY
peléToK aToMa). ITO IPUBOJUT K YBEJIMYEHUIO UHTEHCUBHOCTHU
9HEpreTUYECKOro 06MeHa C OKpY»Kalolllel cpeiou (IpU 3TOM CKOPOCTb MPOLECCOB
B aTOMe yBeJIMYMBAETCA) U Mbl BUJUM He 0OBIYHOE COCTOSIHHUE aTOMa, a
BO306yK/IEHHOE. «CaMoe BBICOKOE a/ib0eA0 UMEIOT aTOMbI, M3 KOTOPBIX
c10keH Mo3r» (2). CorsiacHo napagurMe H.B. JleBaiioBa KJjieTKM MO3ra UMEKOT
CaMYI0 CJI0KHYI0 CTPYKTYPY, TaK KaK COCTOSIT U3 HAUOOJIbLIETO YU C/Ia
MaTepHuaJbHbIX TeJl, CBA3bIBAIOIIMX PAa3JIMUYHbIE NPOCTPAHCTBA, CJ1e10BATEJBHO,
006/1a/1al0T HAUOO0JIbIIEN PA3HOCTHIO IHEPTEeTUUECKHUX NNOTEHUaAIOB. «KaK Bbl
B351JIM BOJly M3 PEKH, Bbl U3MEHUJIU ee a/ibbeio» (2). Ecaiu Mbl 3a6UpaeM BoAy U3
peKH, TO U3MeHsIeM e€ SHepreTUYeCKUU 6asaHC, B COOTBETCTBUH C 3aKOHOM
coxpaHeHus s3Hepruu. «Ea = 0, To ecTb CyMMa BCeX IHepreTuYeCcKux Mpoueccos,
NMPOUCXOAALLUX Ha 3eMJIe, paBHA CyMMe BCeX JHepreTu4YecKux 3aTpar,
BbI3bIBAIOLIUX 3THU Npouecchi» (2). B saHHOM ciiydae, pa3HOCTb NOTEHIUAJIOB
paBHa HyJit0. U elé, B aToMe: «Pa3HOCTb MeX/ly HAKOMJIEHHBIM 3JIeKTPUUECKHUM
NOTEHIMAJIOM U HOPMOH (HyJieM) U ABJsIETCS aJbbeso aToma» (2). 34echb
IPSMbIM TEKCTOM FOBOPUTCS PO Pa3HULY IHEPreTUYECKUX YPOBHEHN aTOMa, YTO
NOATBEPK/JaeT NPHUBE/IEHHbBIE Bblllle 00bsICHEHUS. «AJIbOEAO0 - 3TO He
OTpakarwl1asi CHOCOOHOCTb, @ CBOMCTBO U3MEHSATD JJIEKTPUYECKUN MOTEHI U
MoJ AeCTBUEM MAarHMTHOIO MMIIyJibCa U TPAaBUTALMOHHOM BOJIHBI» (2). U3
TOr0, YTO MAarHUTHBIN UMNYJIbC — 3TO JINOO COOCTBEHHBIN MOTEHIUAJ CTPYKTYPHI,
JIN60 BHEUTHUH (MOSICHEHHUS] CMOTPH HUXKe) CJIeAYET, YTO MPU MOJYYEHUHU €ro



aTOMOM U3MEHsIeTCs 3JIeKTPUIYECKHU U TOTeHIMas aToMa. ['paBUTalMOHHAs BOJIHA
— 3TO MUKpOCKoONUYecKas gedopMaliusi NPOCTPAHCTBA, B YaCTOTHOM BbIpaXKEHUHU
COOTBETCTBYOLAsA iUana3oHy GopMUpoBaHUsA PU3UYECKU IJIOTHON MaTePHUH.
[ToaTOoMy npH MPOXOXKAEHUU Yepe3 aTOM OHA TaKKe MPUBOAUT K U3MEHEHHIO
4acTOTHOr0 6a/1aHca aToMa U, CJie[joBaTe/IbHO, 3JIeKTPUYECKOT0 OTeHMaa.

3) Yro.1 ckoJibKeHus. «YTO0JI CKOJIbKeHHUS 3aps/ia — yroJ IoBopoTa 3apsza
OTHOCHUTEJIbHO y3J/1a (3HepreTudeckou peméTku)» (3). YroJ ckoibKeHUs B
3HAYMTEJbHOM CTENEeHHU Olpe/iessieT KOHCTPYKIMIO PEeIETOK CTPYKTYPhI
(ky6udeckasi, UKocasJpajbHasi, AoAeKasApaibHas U T.A4). «3apsij MOXKeT ObITh
TOJIBKO OTPULATEJIbHbIM, HO IPU IOCTHXKEHUH 3aJaHHOI0 yTJla MEHSIET 3HAK Ha
IPOTHBOIOJIOXKHBIN (He caM 3apsJ, CTAHOBUTCS MOJIOXKUTEJbHBIM, 3 UMEHHO YTO0.JT
3a/laeT ero 3Hak). ITO 0COOEHHO BaXKHO MPHU pacyeTe HANMPaBJAE€HHOTO
ABUKE€HMA HEMHEPLMOHHOM MAcCChl, U He YYeT 3aBUCUMOCTH 3apsJ, - 3HAK He
MI03BOJISIET CO3/1aTh Jla’Ke MO/Ie/Ib YIIpaBJ/sieMoro npoiecca» (4).

4) lloTeHuma. «/Iro6asa MHepIMOHHAA CUCTEMA U3MEHAET CBoe
COCTOSIHME TOJIBKO MO/ AeCTBMEeM MarHUTHOro uMmnyJsibca (M) (MarHuTHbIN
MMIIYJIbC — 3TO JIMOO COOGCTBEHHBIU NOTEHLUAJ CTPYKTYPHI, INOO BHELTHUH),
paszesisieMoro Mo aHaJIOTUH C pa3JIoXKeHHEM BEKTOPOB Ha 3JIeKTPUUYECKHUE U
rpaBUTALMOHHBIE CTPYKTYPHI IO CTPOTO KBAHTOBAHHOM IIKaJle UMITYJIbCOB.
MarHuTHBIA UMIYJIbC, eAMHCTBEHHO IPUBOASALIMI B COCTOSIHME JBUKEHUS
JINOYI0 UHEPIIMOHHYI0 CUCTEMY (I10CJ/Ie U3MEHEHUSI SHEPreTUYeCKOT0
NOTEeHLMaJIa CACTEMBI, BCIeACTBUE MOJTYYEHUS UMITYJIbCA, IPOUCXOAUT
onpejesiéHHas NepecTpPoiiKa 3IHepreTUYeCKON pelléTKHU BEIeCTBa, CJ1eI0M
nepecTpanBaeTcs MU GU3UYECKU MIJIOTHAs pelléTKa BellecTBa), 3TO - IM60
HaKOIIJIEHHBIMA COOCTBEHHBIH, IMO0 BHEUIHUM, OCTATOYHO MOLHBIA OTEHAAJI,
YTOObI IPUBECTH CUCTEMY B COCTOSIHHE ABMKeHUsI» (5).

[IpeanosoKuM, 4YTO NOTEHUUAJ — 3TO THOpUHbIe MaTepuu (I'M),
obpa3yrolye pelléTKU NPY KOHKPETHBIX NapaMeTpax NPOCTPAaHCTBA (CYyTh
KOTOpbIX BbipaxkeHa yepe3 noHsaTUe OKTABBI nsiu MEPHOCTH), in60 nepBuUYHbIE
MaTepuH (IIM), KoTopble KaueCTBEHHO COOTBETCTBYIOT 30He JiepopManuu
IPOCTPAHCTBA, B KOTOPOW HAXOASATCS, IPYU 3TOM TaKKe 00pa3yloT PellEéTKH.
CBo6oHO passieTaTbcs [IM He falOT epaHuybl 30HbI dedhopmayuu npocmpaHcmaa.
AHasor - popMHpOBaHUe NICU-T10JIS YesioBeKa, koraa [IM pazBopauuBaioTCcs
BCTPEYHBIMHU NOTOKAMU U HAYMHAIOT ABUTAThCA BJIOJIb 2PAHUYbI dehopmayuu,
CO3/1laBaeMOM, B OCHOBHOM, CIIMHHBIM U TOJIOBHBIM MO3TOM. 3/1eCb HY>KHO
IOHUMaThb, YTO Mamepuu 6e3 npocmpaHcmed He cyujecmayem, KaK u
npocmpaHcmea 6e3 Mmamepuu, TO €CTb IOHUMaHUe NOTEHIMaJa TOJbKO KaK
peléTKHU U3 MaTepuu OyJeT HenoJIHbIM. [IoTeHI a1 3TO KOMIIJIEKCHOE
COCTOSIHWE B3aUMHO [eMCTBYIOLUX APYT Ha JIpyra peléToK U3 MaTepUH
(ru6pUIHBIX JIMOO MEPBUYHBIX B 3aBUCHUMOCTHU OT KOHKPETHBIX KauyeCTB
IPOCTPAHCTBA) U IPOCTPAHCTBA, KOTOPOE 3TU PEIIETKH 3aHUMAIOT,
cJe0BaTebHO, NOMeHYUaJ1 umeem ceoll cpadueHm mepHocmu. IloTeHunan
OKa3bIBaeT BJIUSIHUE HA COCTOSIHUE CTPYKTYPhI €r0 HOCHUTEJISl B LIMPOKUX
npejeJiax, B iuana3oHe oT GOpMHUPOBAHUSA CTPYKTYPHI [0 €€ pa3pylLieHHs .




®opMmupyembie kak ['M, Tak u [IM pelm1éTKu BASAIOT COO0M «TBEP/b» KOHKPETHOU
NJIaHETapHOU cdephl, Kak GU3UYECKU IIJIOTHAS MaTEPUS SBJISIET COOOU «TBEPADLY»
IPUBBIYHOTO JJ151 BCEX HAC MaTepUabHOTI0 MUpa.

5) dJleKTpUYeCcKHe Y TPABUTALMOHHbIE CTPVKTYPLL. [1o nHpopManuu
y4yéHoro A.A. J/lydruHa QpOoTOHBI - 3TO 3jeKTpUieckue yacTtullbl. [1o H. JlepauioBy:

«Kaxxapii pOTOH npeacTaB/isseT CO60M MUKPOCKONUYECKOEe HCKPUBJIEHUE
NPOCTPAHCTBA, HACBILLEHHOE KAKOM-/IN60 OAHO NEepPBUYHOMN MaTepHuen»
(21). CorstacHo pnaHHBIX A. XaTbIG0BA «CYLeCTBYET TOJAbKO OJJHO MOJIe —
3JIEKTPUYECKOE, BCE OCTAJIbHOE 3TO ero NPOosIBJIeHUS («B OKpYKalouiei Hac
cpeJie CyuieCTByeT TOJIbKO OJHO I0JIe - 3JIeKTPU4YeCcKoe, U UMEHHO ero
CBOMCTBA B Pa3/IMYHbLIX 96 OKTaBaX COCTOAHMA, 64 yrjiax CKOJIbXeHUs B
Ka:X/J 01 OKTaBe, 18 BapuaHnTax ¢opM nepegadyv UMIIyJIbCA, U TaK Jajiee - B
COYEeTaHHUAX BOCIPUHUMAKTCS KaK UHbIe mosiA» (6)). [lonyvyaeTrcs, 4yTo
3JIeKTpUYECKHe CTPYKTYPhI He UTO MHOe KakK Te e [IM B pa3/IM4HbIX OKTaBax
COCTOSIHUA (KaXKJas NepBUYHAsA MaTepusi UMeeT KOHKPETHYIO0 OKTaBy, HO OKTaBa
MOXET U3MEHATHCA B 3aBUCUMOCTHU OT COCTOSIHUA HEOHOPOAHOCTH
IPOCTPAHCTRBA).

YeM Ke MOT'yT ABAATHCA rPaBUTALMOHHBIE CTPYKTYPHI? [loHATHE
CTPYKTYPA ucno/sib30BaHO HeCJY4alHO, 3TO TaKXKe KOHCTPYKIUS (peléTKa) U3
[IM/T'M, nocTpoeHHass TAKUM 00pa30M, YTOOBI NPOSABJIATL Ka4YeCTBO MPUTIKEHUS.
Takoe BO3MOKHO KaK UCKYCCTBEHHO HaBeJEéHHbIM, TAK U eCTeCTBEHHBIN
CaMOOPTaHU3YIOIIUKICS MPOLLECC, OCHOBAHHBIN Ha KayeCTBe NPUTSXKEHUS, KaK
OJJHOM M3 JIBYX PyH/IaMeHTAJIbHbIX IPUHLMIIOB B3aUMO/JEeNCTBHUSA 31eMeHTapHbIX
yacTtull (IPUTSKEHUE U OTTAJIKMBAHUE). ITO NOATBEPXKAAETCS CJEeAyIOIEN
uTaTou u3 cratbu A.M. XaTbi00Ba:

«/lnss HopMasibHOT0 QYHKLIMOHUPOBaHUs HajicucTeMbl cO31aHbI
MHQOpPMaIMOHHbIE TPYOKHU CBS3MU:

- ContHIlEe -> 3eMJid;

- JlyHa -> 3emug;

- CnyTHUKM (He Bce) -> 3eMJisl.

JTH e TPyOKH UMEIT rPaBUTALMOHHBIE YACTOThI, 32 CUET Yero 3eMJis,
JlyHa, CHyTHUKMU NJIaHET yIep>KMBATCSA HAa CBOUX OpPOUTAX.

Bce nyianeTsl uMeroT ¢ CosiHLIEM UM € 3eMJIEH TPYOKH TOJIBKO C
rpaBUTAIMOHHOW HAYMHKOM, UHPOpMaIKs 110 HUM He nepenaércs» (7).

/151 6oJiee ryiy6OKOTr0 OCMBICJIEHUS] YMECTHO PACCMOTPETD CJIEAYIOILYIO
nuTaTy: «J/It060M asieMeHT uMeeT popMy. ITa popMa MOKeT ObITb COOpHOU. Tun
COOpPKHU onpenesieTcs 4aCTOTOM IPaBUTALMOHHOM COCTaBJIAIOLEeH, 3apsL0BbIM
3KBUBAJIEHTOM H, €CJIM COOpPKA HAaXOIUTCSA B [IBYX U 60Jiee MPOCTPAHCTBAX
OJJHOBPEMEHHO, TO U MarHUTHbIM UMITyJIbCOM» (8).

Tun c60opku onpepessseTcs 4acCTOTOM rpaBUTAIMOHHOM cocTaBJisAtoei. Kak
Y OMUCBHIBAJIOCH BBIIIIE, IPY ONPe/IEJIEHHOM 3HAaYEHUU OKTaBbI (KOTOPOMY
COOTBETCTBYeT KOHKpPeTHas 4aCTOTa) CTAHOBUTCS BO3MOXKHbIM IIOCTPOEHUE
CTPYKTYP B CTPOTrO ONpeJie/IEHHYI0 SHEPTETUUYECKYIO PelIETKY. To ecThb
HeA0CTaTO4YHO noctpouTh 'M/IIM B TpebyeMyto UHGOPMALMOHHYIO CTPYKTYPY,
HY?KHO CJleJIaTh TaK, YTOObI 3TA CTPYKTYpPa HE «pacchlnajacb». ITO U JOCTUTAETCS



3a CYET rpaBUTALMOHHBIX CTPYKTYDP (TYT UMeeTcA B BUAY GU3NYECKU NJIOTHAsA
MaTepus). U felicTBUTENIbHO, B 3TOM C/Iydyae UMEHHO IPaBUTAllMOHHbIE
CTPYKTYPbI ONPeAea0T TUIl COOPKH.

«Ilo cBO€EM CTPYKType KBAaHT CBETA - 3TO AUILLO.
BHeliHss 060J104Ka rpaBUTALMOHHbIE YACTOTHI (6 4acTOT, OKTaBbl 63 1 71).
3alMTHBIN CJIOM - OKTaBa 64.6666 (BocnpuHUMaeTcs Kak CoJIHEYHbIH CBET).

MHdopmManMoHHBIA MOAYJIb - OKTaBa 64 (Bce 12 4acTOT MCMOJTHUTEbHOU
6a3bl 1 12 yactoT copoca). UHPopMalMOHHBIA MO/YJIb - 3TO MOMAPHO
COeJIMHEHHbIE YAaCTOThI, IOCTPOEHHbIE HA CMEXHbIX Yucaax (npumep: 17 -
MUCHOJIHUTD, 19 - yanuth)» (15). 3TO onvcaHre NOATBEPXKIAAET NPUBEJEHHOE
Bblllle ONMCcaHWe. BHelIHASa 000JI04Ka ABJISETCA «HECYIel KOHCTPYKLUEN»,
CKpEeIUIAIEeN U yIePXKUBAIOIEeN COEPXKUMOE — 3TO TPAaBUTALMOHHBIE
CTPYKTYPbI. 3alIUTHBIX CJIOU U UHPOPMALMOHHbIA MOAYJb — CTPYKTYpHI U3 [IM,
NOCTPOEHHbIE CHelaJlbHbIM 00pPa30M /iJis1 BbINIOJIHEHUS] BMEHEHHOM /11 HUX
3a/la4yu.

6) Elé Tin cOopKu 3/ieMeHTa onpe/esisieTcs 3apsaA0BbiM IKBUBAJIEHTOM.
Pazbepémcs c aTuM nonsaTveM. [l Hayasa Hy>KHO ONIPeAEeJUTbCS C IOHATUEM
3apazaa. «Bceanawuaa» Bukunegus TpakTyeT 3TOT TEPMHUH KaK CKaJISIpHYIO
BEJIMYUHY, ONIPEJIEJISIONIYI0 CIOCOOHOCTD TeJ ObITh UCTOYHUKOM
3JIEKTPOMAarHUTHBIX [10JIe¥ U MIPUHUMATh yYaCTHE B 3JIEKTPOMAarHUTHOM
B3aUMOJeMCTBUU. B 3TOM onpesesieHMU HET NIOHUMAHUS CYTH 3TOTO SIBJIEHUS,
eCTh JIUIb ONIMCaHUe NPOsIBJIeHUS ero Haiu4iusa. 06paTuMcs K He60/1bIIOU
BbIJIEP>KKe U3 TeKcTa cTaTbu A.M. XaTbi60Ba: «[Ipu nociesoBaTeibHOM
M3MeHeHUHU 3HaKa 3apsaja (noteHuuasna) (4)», a Tak ke u3 tekcta 0®Y (OcHOBbI
dopmupoBanus YenoBeuecrBa): «[loTeH1Mal OKTaBbl — YETHBIH,
M0JIO>KUTEJIbHbIA, MAaKCUMaJIbHbIY 3apsAj, B IaHHOW oKTaBe» (3). 3ecb YETKO U
SICHO TOBOPUTCH, YTO 3apsA/ — 3T0 noTeHyuasl. [loTeHuall, Kak Mbl yxe
BbISICHUJIH, 3TO [IM 1160 I'M. A 3apsagoBbeiit IKBUBAJIEHT (oT aequivalens -
pPaBHO3HAYHbIM - PAaBHOLIEHHBIN ) — 3TO paBHO3HAYHbIX 3aps/ (OTeHIAa), U
MCII0JIb3yEeTCs 3TO NOHATHE 110 OTHOUIEHHUIO K 3apAAy (MoTeHhaly), «<3aMeprUThb»
KOTOPBIN Mbl HE MOXKEM, T.€. HAXOAAIUKUCSA B IPOCTPAHCTBAX, He MOAAAK0IIUXCS
Y4€TY COBpEMEHHBIMU IpUOOpPaMu (HeMHepIMOHHAasA Macca). BeanunHa 3apsja
onpegesiseTcs BeJUunHON KoHUeHTpanuu 'M/IIM. [lony4yaeTcs, yTo TUN cO0pKHU
3aBUCHUT OT Tumna 'M/IIM u noteHnpana. «KKOHTpPOJIbHbIE CTPYKTYPhbl, HE3aBUCUMO
OT CelluPUKU UX paboThI, 3aal0T BCE MOTPEOHbBIE 0OCTOATENBCTBAMU PEKUMBI
KOHTPOJISA HA JaHHbIH [leHb, TO €CTh peasibHble 3Ha4Y€HUs NJ10mHocmel
NOMeHYyua.108 3Hep2emu4ecKkoll pewémku 3aps1008 U NJIOMHOCMb NOMEHYUA/108
camux 3apsdose» (5). Enié oHo noATBepKJeHue Toro, 4yTo ckomieHue [IM sTo He
3dpemMepHOE 06J1aKO MAaTEPUU IHEPTUHU. ITO CTPOro yHopsAJ04YeHHASA CUCTEMA.

7) MarHuTHbIM umMnyabc (MU), uadopmanus. Oco6eHHocTbi0 MU
SIBJISIETCS TO, UTO OH CBSI3bIBAET CTPYKTYPhI PA3JIMUHBIX IPOCTPAHCTB:
«MarHUTHbBIX UMIYJIbCOB, CBSI3bIBAIOIIMX Pa3JIMUHbIE TPOCTPaHCTBay», «Kaxkjas
CTPYKTYypa - 3TO KOHKPETHbIe I'PaBUTAIIMOHHbIE YACTOThI U 3JIEKTPUUECKUE




noteHuuasbl. CBS3b MeX/y 6JI0KAMU - MarHUTHbIE UMITYJIbChl, UMEOUIAE
COOCTBEHHBIN MOTEHIIMAJ U 4acTOTy» (9). «ba3oBble 4acTOThI. Bech cieKkTp
4acTOT pas3/esi€H Ha rpynnbl. B kaxka0i rpynne uMeeTcs 6a30Basi 4acTOTa,
OTHOCUTEJIbHO KOTOPOU CTPOSATCS B3AaMMOOTHOILIEHUSI BCEX YACTOT IPYIIIbI.
Yc10BHO NPUHATO 06003HaYeHHe “OKTaBa“, KOTopas UMeeT MPsSIMO€e OTHOLIEHUE K
K0/1e6aHUI0 MAZHUMHO20 UMNY/AbCa 8 amoMe. Tak Kak aTOM UMeET CTPYKTYPY,
HaAMlOMHUHAIOIIY0 KalyCTYy, TO KaX/IblM CJIOW pa3/ieJi€H elllé Ha MaHTHUCChI, U
Kak/iasi MaHTHUCCa UMeeT CBoU YyacToTbl» (10). [TosydaeTcs, yTo MU nmeeTt
4acTOTy (@ 3HAYUT KOHKPETHYI0 OKTABY UJIM MEPHOCTbD), IOTEHIIMAJI, a 3HAYMUT,
coctouT U3 I'M, Tak Kak CBA3bIBAET pa3JIMYHbIe IPOCTPAHCTBA (MIJIaHeTapHbIE
chepbl) ¥ 6J10KM (YaCTH PELIETKH ) XUMHUYECKUX 3J1IeMEeHTOB. [Ipu 3TOM
OTMeyYyaeTcs], YTO MarHUTHbIN UMILYJIbC KosiebJieTcs B aToMe. CBsA3bIBasi BOEJUHO
BCe Ipe/blAylle U3MbILIJIEHUS, pe3loMUpYto, 4TOo MU - 3T0 Bos1HA Aledopmanuu
IpPOCTPAHCTBA, HeCy1lasi COOTBETCTBYIOLHe eé kKadecTBaM ['M onpeznenéHHoU
KOHCTPYKIIMU. [IOMUMO 3TOTO CKa3aHO, YTO B KaXKA0H IpyIIe 4acTOT UMEeEeTCs
6a30Bas 4acTOTa, OTHOCUTEJIbHO KOTOPOU CTPOSATCH B3aUMOOTHOLIEHUS BCEX
4acToT B rpyimne. BosHWKaeT aHaJIOTUA € JIaHeTapHbIMU chepaMu, Kaxaas U3
KOTOPBIX UMEEeT CBOM THUII IOCTPOEHUS CTPYKTYP B CUJIy KAUeCTBEHHOW pa3HUILLbI
MexJy HUMU. Ba3oBas 4acToTa - 3TO OKTaBa, IPUHATAs 32 OCHOBHYIO IIpU
NOCTPOEHUHU CTPYKTYP 3TOU MJIaHETApPHOM chepbl. A MAHTHUCCHI — 3TO KaK pas
YaCTOThI IOCTPOEHUS CTPYKTYP OTHOCUTEJNBHO 6a30BOM YaCTOThI, TO €CTh B
npejeJiaX YCTOMYUBOCTHU BelleCTBa 3TOM e MJlaHeTapHoU cdepsbl. U xoTsa MU
CYLLLECTBYET B LIMPOKOM JHana3oHe MEPHOCTH (OKTaB), OH, IPU BCeU crieluPprKe
NOCTpOeHUsI MHGOPMalU KOHKPETHOTO UMITYJIbCa, MPOSABJISET TOXKJECTBEHHbIE
KayeCcTBa NpU B3aUMOJENCTBUM C PYTMMHU CTPYKTYPaMHM B IIpeJiesiax BCEro
JluanasoHa ero CyuieCTBOBaHUS, YTO MO3BOJIIET €0 NIPUYHUCTUTh K KOHKPETHOMY
MI0JIF0 KOHKPETHOU NJIaHeTapHOU chephl.

O6paTumcs ewié K ogHOM nuTare: «[losell Kak pusanyeckue CTPyKTYyphI - 3,
YCJIOBHO MO>KHO Ha3BaTh KaK 3JIEKTPUYECKOE, MarHUTHOE, FPAaBUTAIMOHHOE,
OTJINYAKOTCS YaCTOTaMHU U CBOMCTBaMM 3apsijia (oKTaBbl 3apsja 4 - 512)». (11).
3/1eCb XOTs M He 1aéTCs NMpeIMETHOTO0 MOHUMAaHUS OTJIMYMU, KaK 3TO pacnucbiBaJl
H.B. JleBalloB, HO CTOUT 3TO OTMETUTD KaK ellé OUH OPUEHTUP A
nocJieyllero, 6oJiee rjyooOKOro OCMbICJAEHUS PU NOCTYIJIEHUH 060J1e€ TOJTHOU
MHpOpMalLMU. ITO U €CTh TPUEAMUHCTBO, U3 KOTOPOTO COCTOUT YeJI0BEYEeCKUU
opraHusM (>KMBasl KJIeTKa).

PaccmoTpuM cieayomyo uurary: «/lokazaHo, YTO MAarHUTHBIA UMIYJIbC U
3JIEKTPUYECKUH 3aps/ CYyIeCTBYIOT He3aBUCUMO pyT OT Jpyra (B nJasme
MarHUTHBIM UMIYJIbC OTIEPEXKAEeT 3JIeKTpUIeCKUi 3apa)» (12).

JTO 03HA4YaeT, YTO B IJIa3Me [IPU BOSHUKHOBEHMWH Iepenajia MEPHOCTHU
(Hanpsik€éHHOCTH) ABUKeHHe [IM (coryiacHO onMCcaHUI0 TPUPO/bl
asiekTpuyeckoro Toka H.B. J/leBalloBbIM) NPOUCXOAUT MeIJIEHHEE, YEM
pacnpocTpaHeHue JedpopMaLui NPOCTPAHCTBA, KHECYIIUX» MArHUTHbIE
MMILYJIbCBI.



«IIp¥ monbITKE U3MEHUTDH COCTOSIHME OKTAaBbI >KMBOM KJIETKH,
NMPOUCXOJUT NPOCTOE OTKJIIOYEHUE CUCTEMbI YIIPaBJIeHUA OT Mo3ra, U »K1Bas
KJIETKA CyLeCTBYyeT POBHO CTOJIbKO, HACKOJIBKO PacXoAyeTcs NOTeHIuaJl
MarHMTHOT'O UMIIyJIbCa CAaMOM KJIeTKHU. He Ha/10 3a6bIBaTh, 4TO JII0OOM
OpPraHM3M MOKET CYILeCTBOBATh TOJIbKO B UHPOPMALMOHHOM I10J1€, BHE MOJIS
OpraHu3M pacxojlyeT 6e3B03BpPaTHO 3anachl NOTEHIAAJ0B MPOTOHHOTO
npoctpaHcTBa. OKOHYaHHe 3aNacoB MPUBOAUT K pa3/ie/ieHUI0 IPOCTPAHCTB, U
MOHHAas CTPYKTypa NpeBpaljaeTcsl B 00bIYHYI0 UHEPLIMOHHYIO Maccy» (5).

3/1eChb elllé pa3 MOXXHO HAaWTH NMOATBeEPKAeHUe, 4To noa MU nonumaeTcs
MMeHHO coopka [IM/I'M, 3aHMMarIMX KOHKPETHYI0 AePpOpMaldio NPpOCTPAHCTBA.
Y H. B. JleBaioBa noipo6HO ONMUCbIBAETCS, YTO KJAeTKa IorubaeT Toraa, Koraa
ocnabeBaeT obpaTHbIK NOTOK [IM ¢ a¢pupHoro yposH4. [Ipu paccesnuu
noteHuuasa MY, cBsg3bIBalolero npoCTPaHCTBA CYILLECTBOBAHUS KJIETKHU U OJIOKU
€€ pell€TKY, yKe He IIPeACTaBJIAeTCa BO3MOXKHBIM NMOAAeP>KUBATh IIJIOTHOCTH [IM
Ha YPOBHE, He JIONYCKalOLleM pa3pylieHUus CTPYKTYpP KJIETKH, I03TOMY OHa
rubHeT. [losiHOE cOOTBETCTBUE ONMCAHUM. TakKe OTMedaeTCsl, YTO OPraHrU3M
CylleCTByeT TOJIbKO B UHGOPMALMOHHOM noJie. M3 Teopuu H. JleBalioBa HaMm
M3BECTHO, YTO KJIeTKA KUBA, eC/IM 00ecriedeHa B IOCTATOYHOU CTeNeHU
noTeHuMa oM (06Ja/laeT JOKHOU MIOTHOCTHIO [IM Ha COOTBETCTBYOIIEM
ypoBHe). OTcroZia elé o1H BaXXHbI MOMeHT - [IM ¥ KOHCTPYKIIMM U3 HUX U
SABJISIIOTCS UHPOpPMAIMeN, 4aCTh KOTOPOU Halll MO3T ClIOCO6EH BOCIPUHUMATh,
JIEKOIUPOBATh U 0CO3HaBaTh. Ec/iv 3T0 ynpasaswuasd uHGopMalnus, TO 3Ta
coopka [IM/T'M pomkHa UMeTh TaKyl0 KOHCTPYKLIMIO, KOTOpPasi, IPY MONalaHuU B
MOS3T M B3aUMO/IEUCTBHUM C €r0 CTPYKTYPaMHU JOJKHBI BbI3bIBATh KOHKPETHBIE
3allJIaHUPOBAaHHbIe U3MEHEeHU B KOHCTPYKUUAX ['M Mo3ra, 4TO NIpuBOAUT K
KOHKPETHBIM UCIOJIHUTENbCKHAM JIEUCTBUSM YesI0BeKa. ITO MOATBEPKAAETCS
ceayrolier IUTaTOu:

«AHdopmManys - 3T0O KOHCTPYKTUBHO 00YCJIOBJIEHHOE COBEPIIEHCTBO MO
YJI0XKEHUI0 IEPBUYHBIX MaTEPUU dHEPTUM (371IeKTPUYECKOM U MarHUTHOM ) B
yCTONYKNBOE U QYHKIMOHAJIbHOE (yIpaBJisieMOe) COCTOSTHUE X B3aUMHOU
rapMOHMUHU C NOTEHUAJTbHON BO3MOKHOCTbBIO UCMIOJIHATh paboTYy, BIUSIOLLEE B
OKpY>KalolleM NPOCTPAHCTBE ObITUSA U [ BUXKEHHS, HA MEHEe YCTOMYUBBIE
KOHCTPYKIIMU d9HEePTrUi, obecrneynBas MU Hapyllas TEKYILY FapMOHUIO UX
MHEPILUOHHOTO UJIM HEUHEPLIMOHHOTO COCTOSIHUN (MaTepPUaJIbHOTO UJIU
HeMaTepHUaIbHOTO M0 CTAPOMY OCMBICJIEHUIO) B paMKaXx TaKTa MPOXCTEKAUIEeTro
COOBITUMHOIO BpEMEHH, KaK 3J1eMeHTa NPOTrPaMMHOTO [IUBUJIU3ALMOHHO
n3MeHswIerocs «CorsopéHHoro mupa» (13). U asig ynpoieHUss BOCHPpUSATUS
CyTH NOHATUA UHPopManuu: UHGopManusa — cBOMCTBO MaTEPUU U OTPaKaeT eé
CBOMCTBA (COCTOSIHHE UJIU CIOCOOHOCTb B3aUMO/EUCTBUS) U KOJIMYECTBO
(Mepa) nyTéM B3aumoaencTBuUsl. C MaTepraJbHOM TOYKU 3peHUsI HHPOpMaLUs —
3TO NMOPSAA0K C/IeJOBaHUSI 00'bEKTOB MaTepUaJibHOTro Mupa. Hanpumep, nopsaaok
c/le0BaHUsA OYKB Ha JILCTe OyMaru no onpeeéHHbIM IPaBUiaM
SIBJISIETCS NMCbMEHHOU nHopManuei. [lopsagok cief0BaHMS Pa3HOLBETHBIX
TOYEK Ha JIUCTe OyMaru 1o onpejiei€EHHbIM NpaBUIaM



sABJsieTcqa rpadpuyeckor nHpopmanuei. [lopsaaok cieioBaHUS My3blKaJbHbBIX HOT
SIBJISIETCS My3blKaJIbHOU MHopManuei. [lopsagok cienoBanus reHoB B JJHK
ABJIIETCA HacJeCTBeHHOM HHpopManuen. [lopsanok ciegoBanus 6uToB B IBM
SIBJISIETCSA KOMIIbIOTEPHOW UHPOpMaLIMEN U T. J. U T. I1.» (13).

8) Tenepb x0Te0CH ObI OCTAHOBUTHCS HA MOHATHUU MArHUTHOW MaTepUU
aHeprum: «Kak 6bl «BOJIbHO» HU JIETAJIM MUKPOUYACTHUIbI (POTOHBI, KAK HOCUTEJH
MaTepHHU 3J1eKTPUUYECKON IHEPTUH; MAarHUTHbIE YAaCTHUIIbI OT/I€JIbHO UJIU
coOpaHHbIE B IPOTOH; si/ipa aTOMOB, COOpaHHbIEe U3 MAarHUTHbIX YaCTHI]), OHU HA
CBOEM MYTHU OYIyT CTAJIKUBATHCS B MPOCTPAHCTBE C KAKUMU-TO JBUKYIIUMHUCS
Mo 00HBIMU YACTULIAMH, B pe3yJibTaTe Yero 6yZyT BOSHUKATb NPOLECCHI C
onpee/éHHbIMY HaBeJEHHBIMU MOCJIECTBUSAMU (BTOPUYHBIE PU3UUECKUE
MpOLEeCChI). A TAKOBBIX BAPUAHTOB MOCJAECTBUN HE TaK YK U MHOTO:

-c060p MarHUTHBIX YaCTHUL, B KaKyI0-TO KOHCTPYKIMIO (AP0 aTOMa, IPOTOH);

-c060p MaTepyUU MarHUTHBIX YaCTUL, U MaTEPUU IJIEKTPUIECKUX YaCTUL] B
eJIMHYI0 KOHCTPYKIUIO — 3JIEKTPOH;

-IPUTATABaHUE MarHUTHBIX 4YacTHUI, K $OTOHAM UJIM IPOTOHAM, GOpMUpYS
KaKoe-TO HOBoe 0Opa3oBaHue pusudeckoro teaa» (13).

BbllleyKa3aHHBIM IYHKTaM cCOOTBeTCTBYIOT ['M u3 koHuenuuu H.B.
JleBamoBa. PaccmoTpum nosipo6Hee.

['M, cobupasich B onpe/ie/IEHHYI0 KOHCTPYKIMIO, 00pa3yoT NPOTOHBI, AApa
aTOMOB. 3/1eCb aXke OSICHEHUH He TpedyeTcs.

JJIEKTPOH 3TO NOTrpaHUYHOE COCTOsiHUE pusndecku maotHou (PII) maTepun
npu nosijieHur/norepe ogHou u3 [IM. [IM - 3To, kKak OTMe4Y€eHO BhbIllIEe, MaTEePUS
3JIeKTpUUeCKoM 3Hepruu. [1o A.A. JIy4UHY - CO60p MaTepHUH MarHUTHbIX YACTHI] U
MaTepuU 3JIeKTPUYECKUX YaCTHUL B € JUHYI0 KOHCTPYKILUIO — 3TO 3JIEKTPOH.

[To A.A. JIy4UHY - IPUTATMBaHWE MAarHUTHbBIX YaCTHUI| K OTOHAM NPUBOJUT
K 06pa3oBaHUI0 HOBOTO pusrueckoro tesa. [lo H.B. JleBamoBy ciaussaue I'M us 7
dopm [IM npuBogUT K o6pa3zoBanuto PII maTepum.

O61wui BbIBO/|: MaTepusa MAarHUTHOM 9HEPTUHU - 3TO TUOPU/IHAsI MaTepHs,
cocrosias u3 [IM B KosinduecTBe OT 2-X [10 6-U (B c/lydyae C MaTepPUSMHU HAIlEero

THUIIA J151 Hallel BCeJIeHHOM ).

9) TakTOBBIM UMIYJIbLC, TAKT. «CTpyKTypa peméTok y 3eMsy, y CosiHIIA U
MEX/y HUMU He O[JMHAKOBBI. ITO - ONTHUKA, KOTOPAs HUT/€ He YYUTBhIBAETCS,
NPUHMMAETCS PaBHOY/IaJIEHHbIE IPOCTPAHCTBEHHbIE COOTHOIIEHUS. [ls1oTHOCTH
pPELIETOK pa3JIMYHbI U, CJIeJJ0BATEJIbHO, CKOPOCTb POXOXK/AEHHUS UMIyJibca Ha 128
OKTaBe (TaKTOBbIHA UMIYJIbC, UJIU POTOH CBeTa) pa3jiMiHa U KoJiebJieTcs B
npegenax 0 12%» (1). 3geck ropopurcs o ToM, uTo TAKTOBBIY UMITYJIbC He
YTO MHOE KaK POTOH, TO eCTb JlebopMallysl MPOCTPAHCTBA C KOHKPETHOU
KOHCTpyKuMen [IM. Takke oTMeUYeHO, YTO MPOCTPAHCTBO MEXAY 3EMJIEN U
CosiHLIEM, KaK U OHM CaMH, COCTOUT U3 pelméTok [IM.




J «CoOoTHOILLIEHHE TPOCTPAHCTBO -
BpeMs oMpeiesieTCsl TAKTOBbIM
Ollmax MHTEPBAJIOM MarHUTHOT O UMITYJIbCa»

4 5 M6 (1). TakT - 9TO MIPOMEXKYTOK BpEMEHH,
BeJIMUMHA KOTOPOT'0 00yC/I0BJIEHA
CBOMCTBAMH NpocTpaHcTBa. [losgcHIo
MbICJIb. JIT060€ BellleCTBO UMEET KaHal
nepetekanusa matepuu ¢ @Il ypoBHs Ha
3pUpHBIX, U T03TOMY TepsieT [IM,
1100 200f | 250 cJararoliiue ero CTpyKTypy, 4YTO

Au U m, Hen30eKHO NPUBEJET K €€ pacnagy

paHblile WU Mo3Ke. MarHuTHbIe
HMMITYJIbChI, TPOX0/is Yepe3 CTPOTO

onpeje/éHHbIE MPOMEKYTKH BpEMEHHU, HECYT NOTEHLMaJl, HEOOXOAUMbIH JJ1s1
No/Iiep>KaHus 1[eJIOCTHOCTU CTPYKTYypbl PII BeljecTBa. A Tak Kak Ka/asi
nJiaHeTapHas chepa o6J1aZjaeT OTJUYHBIMU OT APYTUX chep CBOMCTBAMU, TO U
CKOPOCTb NPOTEKAHUS MPOLLECCOB OY/IET pa3/IMyHa, U NPOCTPAHCTBEHHbIE
napaMeTpbl pa3In4yarTcs OT chephl K chepe. A onpeiesisieTcss COOTHOIIEHHe
NPOCTPAHCTBO-BpeMsI HMEHHO TaKTOBbIM HHTepBaioM MU, Tak Kak UMEHHO OH
NO/IIEP>)KUBAET 1eJIOCTHOCTb CTPYKTYP IJIaHEeTapHbIX cdep.

10) ®a3oBeii nepexon, nepedasupoBka. «KKaxioe npocTpaHCTBO - B
Co6CTBEHHOU CTPYKTYype $pa30BOro nepexona (3To 03HavyaeT, UYTO KaXK10e
IPOCTPAHCTBO UMEET CBOIO CTPYKTYPY peliéTok). «[lepeda3znupoBKa 10NyCTHMA»
(2) - BO3MOXKEH Nepexo/, CTPYKTYPbl U3 OZJHOT'O MPOCTPAHCTBA B Apyroe. ITo
TOJIKOBaHHE MOATBEPKAAETCSA CAeyIolel Bbllep>KKou: «[Ipu ABMKEHUHU B
KocMoce o6bekT (HJI0), iMeronuii MarHUTHbIE YaCTOThI U 3JIEKTPUYECKHE
MOTeHI[UaJIbl, BEIHYK/IEH UX OTAABaTh, Hacklas pemétku Kocmoca. OgHako
OT/]laBaTh HEOOXOMMO TO, YTO HAXOJAUTCS B TOU )K€ CTPYKTYpe, UHAYe CMeHA yaad
¢asuposaHus (npeobpazosaHue 8 dpy20l mun pewémku) NpUBeAET NPOCTO K
Tens1oBou cMepTu» (20). TensioBasi cMepTh HaCTyIaeT BC/IeACTBUE U3MEHEHUs
OKTaBblI CYIIeCTBOBAHMUS, YTO CONTPOBOXK/IAETCS U3MEHEHHEM TeMIIepaTyphl.
OdeHb MOKa3aTeJbHbIM IPUMeP TOTO KaK 0/lHA KOHLIENIUS JONOJHSIET U
IIOMOTaeT 0CO3HATh JIPYTYIO.

11) JneKTpyYeCKU NOTEeHMaJ, MATHUTHBIA NOTeH a1, «M3MmeHeHHe
3JIEKTPUYECKOTO0 UJIK MarHUTHOTO NMOTEHIIMA/IOB U3MEHSET CBSI3U CTPYKTYphbI, U

MMEHHO 3TOT 3QPEKT UCMOJIb3yeTCs IPU ABUKEHUU (M IPU TPAHCMYTALMU). ITOT
e 3¢ PeKT Ucnosb3yeTcs AJs1 U3MEeHEHUS [[BETa, IPOYHOCTU U JIPYTHUX
XapaKTepUCTUK» (2). 3aech 3JEeKTPUYECKHI MOTEHIUAJ — 3TO KOHCTPYKIUS U3
TeX WM UHbIX [IM, a MAarHUTHBIN OTEHIMAJI — 3TO, [10 aHAJIOTUU C MarHUTHBIM
MMIYJIbCOM, CBSI3Ka 3JIEKTPUYECKHX U IPABUTALLMOHHBIX CTPYKTYP, TO ecThb I'M,
KOTOpbIe TaK Xke, Kak U [IM asiekTpruyeckoro noTeH1ydaja, cCo3JaoT pewéTky. [Ipu
M3MeHEeHUHU IJIOTHOCTHY OTeHKaJla TepecTpanuBaeTCsl CTPYKTYypa peléTKU
paccMaTpUBaeMOro 3JeMeHTAa COrJIACHO HOBBIX YCJ10BUM. [Ipy u3aMeHeHUU



CTPYKTYPbI Bel€CTBa U3MEHACTCA IIPOYHOCTDb U MHbI€ XaPAKTEPHUCTHUKH, a TAKXKE
COOTHOLIEHHE TIOTOKOB OTpa}KéHHbIX HM, 4YTO BbI3bIBAET U3MEHEHHE [1BETA.

12) Tenepb mocMoTpuM, kKak A.M. XaTbIGOB ONUCHIBAET MOHATHUE
TeMinepaTypbl: «TeMnepaTypa. 3HaueHHe 3JIEKTPUUECKOT0 NOTEHI[MaIa IPU
onpeje/lIeHHOM 3Ha4YeHUHU NapaMeTpa nepedpasupoBku» (2). [lepedasupoBka, Kak
MBI y>Ke BBISICHUJIY, 3TO U3MEHEHHUeE CTPYKTYPHI IOCTPOEHUS MaTEPUHU
OTHOCHUTEJIbHO IPOCTPAHCTBA, B KOTOPOM OHAa HaxoAuTcs. Cief0BaTENIbHO, TO,
YTO MbI IOHKMAEM IO/, TeEMIIEPATYPOH BelleCTBa eCTb 3Ha4YeHHe BeJTUYMHBI
KoHIleHTpanuu [IM (noTeHMasa) B 9HEPreTUYECKUX PELIETKAX 3JIEMEHTA,
N0/IBEPKEHHOT'0 U3MEHEHUI0 COCTOSTHUS.

Pa3o6paBuirch B OCHOBHbIX NOHATUSAX, IPOJOJKUM PaCCMOTPEHHE
KOHLIeN WM, JapOBaHHBIX HAM [J1s1 TO3HAHUS.

«[Ipy okTaBax 60s1ee 64 uMeeM 8 pa3/IMYHBIX aTOMHBIX CTPYKTYP (B
paboTax aBTOpa UM JaHbl YCJIOBHbIE HA3BaHUS - HEUTPOHHOE U aHTUHEWTPOHHOE,
HEUTPUHHOE U aHTUHEUTPUHHOE U T.A.). KaxkJjas U3 aTUX CTPYKTYp UMeeT
JiMana3oH CyllecTBOBaHud (3apaza). [[pu noTepe 3apsja yBeJM4nBaeTCs
noTeHIMas 6osiee HU3KOM oKkTaBbl» (11). CpaBHUM: «B pe3ysibTaTe npolecca
CUHTe3a rubpuHbIX GOPM U3 NEPBUYHbIX MAaTEPU, B 30HE HEOJHOPOAHOCTH
MEepPHOCTH 06pa3yTCs LIeCTb MaTepUalbHbIX
chep, KOTOpbIe BJI0KEHDI IPYyT B ipyra. ITU cpepbl
MMEIOT, KaK 001111e KaueCcTBa, TaK U OTJIUYHUSL.
O61Me KayecTBa ONpeeA0TCa KOJIUYeCTBOM
nepBOHaYaJbHbIX GOPM MaTepUH, BXOJAALIMX B
COCTaB KaXKJI0W U3 3TUX IECTHU chep U
BbIpaXKaloTcs B BUZe KoappuieHTa
B3auMo/ielcTBuA a. OTIMYKSA 00yC1aBJINBAIOTCS
CTPYKTYpOH 3TUX cdep, TaK KaK KaxkJasi U3 HUX
MMeeT pa3Hoe YUCJI0 U3HAaYalbHbIX pOpPM
MaTepHu#, KOTOpble NP CBOEM CJAUSTHUU
o6pa3zoBaJiv 3Tu chepbi» (14). ToxkaecTBO
oueBU/IHO. [IpH pa3pylieHun peméTKY 3aps/ia BbICOKOW OKTaBbl COCTOSIHUS
CTPYKTYpBbI, IEPBUYHbIE MAaTEPUU NIEPEXOASAT, COIJIACHO TPaJUEHTY MEPHOCTH, Ha
«HWXXKHIOIO» TIJIaHeTapHYto chepy.

A BoT onucanue nocrpoeHusi @I 1 HeMHEPLUIMOHHBIX CTPYKTYP, He
OCTaBJISIIOIIlee COMHEHUH B ToxKAecTBe ¢ KoHlennuel H.B. J/leBamoBa:

«DyHKIIMOHaJ/IbHblE 0COOEHHOCTHU 6a30BbIX 3HEPTHUIM GOPMHUPYIOTCA Yepes
KOHCTPYKTUBHOE 0COOEHHOE 00YCTPOMCTBO 3HEPTETUYECKUX PELIETOK
(pasauuHbie GopMbl, Ha oA06He [11aTOHOBBIX TeJ U U3 HUX CJI0KHbIE COOOPHbBIE
MO/leJIM), @ 3TO B CBOIO o4Yepe/ib MPUHLMIINATBHO BJIUSET HAa BECh KOMILIEKC
OBbITHS 3HEPTHH, UX BAPUAHTHI U 1IeJIU BCEX NTOC/IEeYIONINX KaKUX-TO BOXKHbIX JJIsl
IJIaHeThl IPUMEHEHUN U Mpeobpa3oBaHUN, KOTOPblEe COGOPHO MO3BOJISIIOT
06pa30BbIBaTh (MIOCTPOUTH) U CAMU Pa3JIUYHbIE IIJIAHEThI, B TOM YMCJie 3eMJII0 U



CoJiHIIE U3 Ka3aJI0Ch ObI, BCE TEX YK€ YHUBEPCaJbHbIX IEPBOMATEPUNA MAarHUTHOH
Y 3JIEKTPUYECKOU aHeprui» (13).

«IloHATHE HEUTPOHHOTI'O MPOCTPAHCTBA BBEAEHO AJ1s1 0003HAYEHU A
HeMaTepHaJIbHbIX CTPYKTYP, Wi HEMHEPLIUOHHOM Macchl. B Hayke 3TO
COCTOsSIHME 0003HA4Y€eHO KakK "Aylia’, HO JIETKoe 006J1avuKo, TOAHUMAlOIIeecs ocie
CMEPTH - 3TO TOXKe MaTepuasbHas Macca» (16). H.B. J/leBalioB oTMeuaJi, 4TO
CYIIHOCTb — 3TO TOXKe MaTepHuasbHasl CTPYKTYPa, TOJbKO HHOT'0O KA4YeCTBEHHOT 0O
cocTaBa.

«BHenHue pasapaxuTe sy - pajuanus, JeMcTBUe XUMUYECKUX
paszpaxuTesiel, poHOBOe Bo3JelcTBUe GOpMbI (HalpuMep, MecTa NPOoKWBaHKS)
NPUBOJAT K NIEPECTPOMKE YaCTOT U - KaK CJIe/[CTBUE - HCKAXKEHU IO
3JIeKTPUYeCKMX NOTEeHIMAJI0OB *KUBOU KJIeTKU. ECTb npejieibl cyliecTBOBaHMS,
KaK rpaBUTAlMOHHbBIX NOTEHIIMAJIOB, TaK U 3JIEKTPHUYECKUX [TOTEeHUaJIoB. [Ipu
BBIXO/I€ 3a 3TU NpeJiesibl UCKaXKaeTCss UHPOpMaLMOHHBIK 06MeH» (16). H.B.
JleBallIOB TaK:Xe 0TMevaJl O BJUSHUU IPOCTPAHCTBEHHBIX CTPYKTYp Ha [IM, B
4aCTHOCTH, KOT/la paccKa3blBaJ O BJAUMSHUU GpOPMbI TIOMELIeHHS Ha YeJ0BeKa.

H.B. J/leBamoB omnuckiBaJl, 4YTO CYLHOCTDb IIPU 3a4aTUU BTATUBAETCH B
ouomaccy B TOM CJiy4dae, eCJId MOXKeT COIrJIacoBaThCA C HeW Ka4eCTBEHHO
(«CyLIHOCTB, TOX/AECTBEHHAs C FeHETUKOU, MOXKEeT COrJIacoBaThCA C 3TOU
ouoMaccou u co3aaTh cebe HOBOe pusudeckoe Tesio» (11)). A. M. XaTbi60B
NUILET O TOM Ke: «BHELIHUM BUJ, - 3TO PyOaIlKa, U IepeHOoC MO3ra
NPOU3BOAUTCA B py6alIKy, KOTOpas 10 4aCTOTHOMY 6a/laHCy COBMECTHUMa C
epeHOCUMbIM M03romM» (18).

«Cucrema YnpaJieHUs IpU KOHTpoJie Mo3ra npoBepsieT NPaBUJIbHOCTb
paboThl TPAHCASATOPA U, IPU HEOOXOIUMOCTH, JONOHSAET (YBeJIn4rBas
NOTEeHIMaJ/bl YACTOT) MO3T "MHCTPYKIUSAMU" 110 UBMEHEHHIO HOHHOU YacTH
(py6aiku). [[py yMeHblIeHUH TOTEHUAJIOB 4acTOT Bbl MoXkeTe Bce 3a0bITh,
notepAThb NamaTh» (18). Ecjiu Mbl BCMOMHUM 4YTO TaKO€e NaMATb COTJIACHO
KoHLenuyuy H.B. J/leBaloBa, To TOMMEM, YTO YMEHbIIEHHE MOTEHI[XUAJIOB YaCTOT
Mo3ra (yMeHblleHUe II0THOCTHU [IM B CTpyKTypax 1jeno4yeK OTIe4aTKOB MOHHOTO
KO0/Jia) NPUBEET K HEYCTOMYUBOMY COCTOSIHUIO 3TUX CTPYKTYP, YTO MOXKET
NPUBECTU K UX Pa3pyIlEHUIO.

«JIt060¥ XMMUYECKHM 3JIEMEHT MOXKHO
1epeBeCTH B COCTOSTHUE He MHEPLUOHHOW MacChl
NyTEM CHATHUA IOTEHUAJIOB C BHEIIIHEN
rpaBUTALMOHHOM peméTKu» (18). UHbIMU ciioBaMy,
ecsau cHATb [IM Ttuna G ¢ @I maTepuu (BHeUIHSAS
rpaBUTAllMOHHAsA pelléTKa), TO OHA IepexXoJUT B
HEVMHEePILMOHHOE COCTOsIHUE, TaK Kak oopa3syeTcs PII
MaTepust UMEHHO 3a CYET CJAUAHUSA HEBUJUMOMU IJ1a3y
ru6pugHou Matepuu ABCDEF u maTepuu G.




«IIpocTpaHcTBO.

- HeliTtpoHHoe (1);

- AHTUHEUTpOHHOE (2);

- HeritpunHnoe (3);

- AHTUHEeUTpPUHHOE (4);

- HentponHo-HeutpunHoe (5);

- AHTUHEUTPOHHOE-AHTUHEUTPUHHOE (6);

- HeTpoHHO-AHTHMHEUTPHUHHOE (7);

- HeliTprHHO-AHTHHEUTpPOHHOE (8).

Kaxxzoe npocTpaHCTBO - B COOCTBEHHOM CTPYKTYpe $pa30BOro nepexoza
(nepedasupoBka JonycTruma).

BuocTpyKTypHI - TOJIbKO B HeUTpOHHOM 1 HEUTPUHHOM NpPOCTPaHCTBAX,

Mosr 6uocTpyKTyp - B 4.

CucTteMbl )kM3HeObOecreyeHus - B 5.

Bce npocTpaHcTBa 8/1024ceHbl ApyT B Apyra» (2).

CpaBHuM c onucanveM H.B. JleBamoBa: «Ecyiv 3a TOUKY OTCYETA B3AATh
dusnyecku NJI0THY chepy, To 60Jible BCET0 OOLUUX Ka4YeCTB OHA UMEET C
3pUpHOU chepoi, a MeHbllIe BCETO - C TPeTbeN MeHTAJIbHOU cpepoit. Obiure
KayecTBa pa3HbIX chep CO34aI0T YCAOBUSA ISl KX B3AUMOAEUCTBUSA PYT C JPYTOM.
CTerneHb 3TOr0 B3aMMO/J€UCTBUS pa3/IMuHA U 3aBUCUT OT TOT'0, CKOJIBKO 00IIUX
KayecTB UMeIOT 3TU cdepbl»; «Koraa Mbl roBOpHM 0 IJIaHeTe 3eMJisl, Mbl

J0JIKHBI HOHMMATh MO/ 3TUM 1 2 3 4 5 6

mecTtb cep, 6/10)CeHHbLIX OJHA B <M - | |
APYTYIO Y NIpe/CTaBIAI0LINX 7IC) |
EJUHOE LIEJIOE» (19). E| -

Yucuso npoctpancts mo A.M.
XaTbI6OBY OT/IMYAETCSA OT YMCIa
nJiaHeTapHbIX cdep no H.B.
JleBaiioBy, 0JHAKO, 3TO HE
npoTuBopedue. B npejiesax oJHON NJIaHeTapHOU chepbl MOXKET CYILECTBOBATD
He O/JHO NMPOCTPaHCTBO. Ero KOHCTpYKIHA 00yC/I0BJIEHA HE TOJIBKO CBOMCTBAMU
nJlaHeTapHOU cdepbl, B KOTOPOX OHO HAXOAUTCS, HO U QYHKI[MOHAJIbHBIM
HazesieHueM. CucTeMa YnpaBJieHUsI 3eMJIU, UCITI0J1b3Yysl KaueCcTBa MJIaHeTaPHBIX
chep, bopMupyeT N0/J, CBOU 3aja4¥ KOHKPETHbIE IPOCTPAHCTBA
COOTBETCTBYIOLEN KOHCTPYKIMU B
HeoOX0JMMOM KOJIMYECTBe.

EuEEEnL

«B aTome (aHTHaTOME) HUYErO HE
"/eTaeT". ATOM - 3TO KOJiebaTe/JIbHbII
KOHTYp» (8).

Ha pucyHke Har/s,JHO MOKa3aHbI Y3Jibl
peléTKU, B KOTOPbIX TPOUCXOAUT
«IIPOsIBJIEHHE» DJIEKTPOHA.

A BoT 3 kHuru H.B. /leBalioBa:
«IJJIEKTPOH, 3JIEKTPOHHOE 00J1aK0, BOODOIIlEe HE




JIBUXKETCSl B PU3MUYECKHU IIJIOTHOU cpejie. B nepByto ouepeb NIOTOMY, YTO
3JIEKTPOH He SIBJISIETCS B IOJIHOM CMbIC/Ie pU3UYECKHU IJIOTHOU MaTePUEN, a eCTbh,
He YTO MHOE€, KaK KpalHe HeYCTOMYMBOE TPaHUYHOEe COCTOSIHUE 3TOU MaTepPHUH.
ITOo KpaillHe HEYCTOUYHMBOE TPAaHUYHOE COCTOSIHUE MPOSIBJISIETCSA B IEPBYIO
odepe/ib B IOCTOSSHHOM Ilepexo/ie MaTePUU U3 OJHOTO Ka4YeCTBEHHOT'O COCTOSIHUS
B Aipyroe» (21). U B TOM U B [pyroM cjy4yae aTOM ONMCaH KaK KoJiebaTeJbHbIN
KOHTYP.

«Kakgas cTpyKTypa o6pamJ/ieHa
CTPYKTYPOM APyroro NnpoCcTpaHCTBa, 06pasys
Jlaxke He CJI0eHbIM IUPOT, a B3BeChb. ITa B3BeCh
COCTOHUT U3 CTPYKTYpP aTOMOB, aHTUATOMOB (MOTYyT
COOTHOCHUTBCA B pa3HbIX IPOCTPAHCTBAX M0
OKTaBe CBsI3U), HEUTPOHHOW U HEMTPUHHBIX
peweTok» (2). H. B. JleBamos nucas, uto: «Koraa
MbI TOBOPUM O IJIaHETe 3eMJisl, Mbl JOJKHBI
NOHUMATh N0/ ITUM LIeCThb cPep, BJIO}KEHHBIX
Oo/ZlHa B Apyryio v npeacrasiaswmux EJJUHOE
[HEJIOE» (19). B nanHoM cay4dae nutaTta A.M.
XaTbIOGOBa MOSICHSAET Y YIJIy0JIsieT Hallle
NOHMMaHWe OTHOCUTEJIbHO MOCTPOEHHUS CTPYKTYP
pPas3/IMYHBIX IPOCTPAHCTB APYT OTHOCUTEJbHO Apyra. U3 ero cioB
NPOCJIEXKUBAETCS, UYTO OZHA CTPYKTYypa BJIoXKeHa B Apyryto (Kaxxaas cTpykTypa
obpamJieHa CTPYKTYpOU APYTroro NpocTpaHcTBa). «Ec/iu 3a TOUKy OTC4éTa B3ATh
dusnyecku NJIOTHYI chepy, TO 60Jiblie BCET0 OOLUX KAaYeCTB OHA UMEET C
a¢upHOU chepoil, a MeHbllle BCero—cC TpeTberd MeHTa/IbHOU cpepoit. 0b1mure
KayecTBa pa3HbIX cep CO34aI0T YCAOBUSA [JIS1 UX B3aUMOAEUCTBUSA APYT C APYTOM.
CTeneHb 3TOr0 B3aUMO/Z,€MCTBHUSA Pa3JIMYHA U 3aBUCUT OT TOT0, CKOJIbKO OOLIUX
KauyecTB UMeloT 3TU chepbl» (19). 3necs Huko1ai BUKTOPOBUY rOBOPUT O
B3aWMO/IeICTBUHU NIPOCTPAHCTB M0 0OIIMM KayecTBaM, YTO B CTaTbe AJIeKCaHJpa
Muxai10BM4Ya BbIpaXKaeTCsl CJIOBAaMU: «ITa B3BECh COCTOUT M3 CTPYKTYP aTOMOB,
aHTUATOMOB (MO2ym COOMHOCUMbCS 8 PA3HbLIX NPOCMPAHCMEBAX N0 0KmMaee
€8513U), HEUTPOHHOM Y HEUTPUHHBIX peleToK» (2).

«OCHOBOH Nepesia4yu JII060M IPYIIbI MIOTEHIIHAIOB MEX/y CMEXXHBIMHU
aTOMaMH SIBJISIeTCSI TPABUTO-3JIEKTPOMarHMTHas BOJIHA, UMelol[asi CyMMapHOe
asibbe/10, paBHOE HYJIIO U MOpdoJioruyecky opopMyieHHas B BU/ie OOYKHU.

B koopauHaTHOM ceTKe npocTpaHcTBa EBK/IMAa MOXXHO NPeICTaBUThb, YTO O
OCH X pacIpOCTPaHAITCS MPO/I0JibHbIe KoJlebaHus (rpaBUTAIMOHHAsI BOJIHA)
TAaKTOBOW YaCTOThI, HA KOTOPbIE HAJIOXKEHBI (10 OCSIM Y U Z) 3JIEKTpUYeCcKas U
MarHWTHas 4aCTOTa, IPpUYeM MarHUTHas 4acToTa (UM UMIYJbC), COTJIAaCHO
ucciaenoBaHusaM JlaHzjay, MOXKeT B psifie C/Iy4aeB onepekaTh 3J1eKTPUUIECKY IO
COCTaBJISIOLIYI0, HO B JIIOOOM C/Iydae MarHWUTHas 4acTOTa CTPOro KBAHTOBAaHa Mo
3JIEKTPUYECKOU»



«U 3Ta MOCJIeJ0BATENbHOCTb BbITATUBAETCS B CIUpasb, popMUpys
N0CJIE[J0BATEJbHOCTb aTOMOB, 00'b€/JUHEHHbBIX T'PABUTALIMOHHOM CBS3bIO.
YuuThiBas CBSI3b BHYTPU aToMa (MeX/y MOBEPXHOCTSMMU ), BCSI CUCTEMA B L[€JIOM
ABJIsieTCA eAUHOU. OTMETHUM, 4YTO [JiSl IepeJjlauu N0 3TOM L[eNU KaKoW- JIN60
CTPYKTYpbl Heo6x0auM 0 - mepexo/i, TO eCTb BEKTOPHOE ajibbej0 CUCTEMbI PAaBHO
HYJI10, TOTZ|a He Oy/leT pacCeMBaHUs YU IOTEPU YAaCTU CTPYKTYpPbI» (22).
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JTa OUTATA 3aMevdYaTeJIbHO AOIIOJIHAET BhILIE HpI/IBeAéHHbIe pa3bACHEHHUA
OTHOCHUTEJIbHO CMBIC/JIOBOI'O 3HAY€HHUA TEPMHUHOB, UCIIOJIb3YEMBIX A.M.
XaTblﬁ()BbIM, M IIO3BOJIAET HAa KX OCHOBE PACIIHMPHUTDb HAlll€e IOHKMMaHHUE
OTHOCHUTEJIbHO MOpCI)OJIOI‘I/II/I YKa3daHHBIX IIPOLECCOB.

«[Ipy n3meHeHuU anbbe10 60s1ee yeM Ha 224 % NpOUCXOAUT KaueCTBEHHBIN
CKa4yOK B aTOMHBIX pPeaKLHUX - peaKL[uU NPOXOAAT Ha [pyTOM HOCUTeJe
MHOopMalMy, HapuMep, Ha aHTUHEUTPOHE, YTO CONPOBOXKAETCS OTPbIBOM
3JIEKTPUYECKOI0 MOTEeHIMaJ/Ia OT »KUBOU KJIETKU U IepeHOCOM 3TOT0 NOTeHIhaIa
B aHTUHEUTPOHHOE NPOCTPAHCTBO, COXPaHASA U3MEeHEeHHbIM MarHUTHBIU UMITYJIbC
Y HOBYIO TPaBUTAIMOHHYI0 4acTOTY» (2).

CorsacHo koHuenuyu H.B. JlepaloBa rpy u36bITOYHOM HAKOIJIEHUH
NoTeHIMa/ia KJIeTKON MPOUCXOAUT NPoJaBJIMBaHUe KaueCTBEHHOT0 bapbepa



Mexy @I u apupHbIM YpOBHAMHU MJIaHETHI. [Ipy 3TOM noTeH KA NeEpeTEKAET Ha
3(QHpHBIHA YPOBEHD KJIETKHU.

«Cre iyl CKaYOK MPOUCXOAUT yKe B aHTUHEUTPUHHOM MPOCTPAHCTBE
IIPU AOCTHXKEHUH aiboeno 484 %, npu 3TOM IPOUCXOAUT IepeHoC
3JIEKTPUYECKOT0 MOTeHIMala B HEUTPUHHOE IPOCTPAHCTBO, @ MarHUTHOTO
MMIIYJIbCa U TPAaBUTALMOHHOM YaCTOTHI - BAaHTUHEUTPOHHOE, IPU 3TOM B
HEUTPOHHOM IIPOCTPAHCTBE OCTAKTCH KOMUU MarHUTHOT'O UMIyJIbca U
rpaBUTALMOHHOM YaCTOTHI. 3/1eCb NIPUCYTCTBYeT 3QPeKT Ap0OJIeHUs - IPU
KONMPOBAaHUM MarHUTHOI'O0 UMIyJIbCa OKTaBa MarHUTHOTO UMITyJIbCa CHUKAETCs
B 00eUX NPOCTPAaHCTBAxX Ha 8, a rpaBUTALMOHHAsA YaCTOTa B 3TUX NPOCTPAHCTBAX
yBesinuuBaeTcsd Ha 0.750250, coxpaHsisl TakuM 00pa3oM 001U SHepreTUYeCKUn
6aJiaHC.

CieayIu nepeHoc 3JIeKTPUYEeCKOro NoTeHIMa/ia NPOUCX0JUT NpPHU
U3MEeHEeHUHM a/Ib6e 0 Kj1eTOK Mo3ra npv 3HadyeHuu 728 % (0T HOpMBI).
JJIeKTPUYECKUN NIOTEHIMAJ IEPEHOCUTCSA B aHTUHEUTPUHHOE IPOCTPAHCTRBO, U
NPOUCXOJUT CleAylollee CO3/JaHUue KOMMUU - MarHUTHBIA UMITYJIbC CHUXKAETCS elle
Ha 8, ¥ rpaBUTAallMOHHAs 4acTOTa YBeJinurMBaeTcs Ha 6.250250. 3Tu 3HaYeHUs
COXPAHSATCA B IPOCTPAHCTBAXY.

«HW HakoHel, pU IOCTUKEeHUHW 3HAaYeHUS a/Ib0e 0 964 NpouCX0JUT OTPbIB
rpaBUTALMOHHOM YaCTOThI U3 HEUTPOHHOI'O IPOCTPAHCTBA, YaCTOTA
yBesimuMBaeTcs Ha 16.375375 u coxpaHsieTC B HEUTPUHHOM MPOCTPAHCTBE
6e3 KONHWH B APYrUX NPOCTPAHCTBAX (JlaXke eC/IU YAAeTCA 3JIeKTPUYECKUU
NOTEeHLMaJl BEpDHYTh B HEUTPOHHOE MPOCTPAHCTBO, TPAaBUTALMOHHASA YaCcTOTa, HE
vMelolasi KOMUU B HEUTPOHHOM MPOCTPAHCTBE, OCTAETCS B HEUTPUHHOM
NPOCTPAHCTBE 6€3 3JIEKTPHUUECKOT0 NOTEHI[MAJIA, HO C YMEHbIIEHHON OKTaBOU
MarHUTHOTO UMIyJibCca). MarHUTHBIKM UMITYJIbC IPU 3HAaYE€HUHU aJibbeio 964
COXpaHSETCS B HEUTPUHHOM NMPOCTPAHCTBE CO CHUKEHUEM OKTaBbI J10
npeieibHOro cocTosiHUsA ( 12 ) 1 MOXKeT C/Iy2KUTh OCHOBOM AJ1sl CO3AaHUSA
BbICOKOOPTraHU30BAaHHBIX (POPM KM3HH, YUUTbHIBAS, YTO 3TO ObLJI MAarHUTHBIN
uMnyJabc Mo3ra. Camo no ce6e nNoHsATHE "ra/UTIOLUHALMUA" - 3TO YaCTUYHBIN
nepesoj Mo3ra B aHTUHEMTPOHHOE COCTOSIHHUE, KOTZia ellie BO3MOXKEeH
oOGpaTHbIi nepexoj. O/1HaKO NPYU 06paTHOM Mepexo/ie YMeHbIIaeTCsl 3HaYeHHe



asbbes0 U MOXKET BO3HUKHYTh HeynpaBJisieMbli LUK/IUYeCKHH NpoLecc,
Ha3BaHHbIN NapaHoMen. KiieTku Mo3ra, He UMelolie BO3MOKHOCTb U3MEHUTD
CKAaYKOM NPOCTPAHCTBEHHBIN Nepexo/i, BbIHYK/eHbl B3ITh Ha ce0s1 PYHKLUU
ynpaBJyieHus (M MHCTPYMEHTa/IbHY0 06a3y), yBeJIMUUBasi CBOe aJb0eslo, U TaK XKe
NpU JOCTMXKEHUHY I'PaHUYHBIX 3HAYEeHUH NepeX0IUTh B JIpyrye NPOCTPaHCTBa
MyTeM CKa4YKOOOPa3HOTO U3MEeHEeHHUS1 aTOMHBIX peaKLUK. ITOT MPOLecCc UMeeT
JIAaBUHOOOpa3HbIN (KaK MPaBUJIO - HEYIIPaBJIsieMbll XapaKTep) U KpOMe TOTO -
KoJsie6aTebHbIN. K/ieTKU Tesa, JUIIUBIIMCH YIPABJASAOLEN CTPYKTYPHI,
M3MEHSIOT CBOE aJbbe/l0 B COOTBETCTBUM C U3MEHEHHWEM BHEIIHUX IapaMeTpPOB.
['paBUTalMOHHbBIE YACTOThI C MATHUTHBIM UMIYJIbCOM, IPU MO/ IEPIKKE
3JIEKTPUYECKOT0 MOTeHIMasia, UMesl IporpaMMy ynpaBJieHUs ()KU3HHU)
eCTeCTBEHHO, OyAyT UCN0JIb30BaTh QYHKIIMU YIIPaBJI€eHUS HAa TeX CTPYKTYypaXx,
KOTOpPbIE OKQXKYTCS IOCTYIIHBIMUA B HOBOM MPOCTpPaHCTBe. [[pu mosiydeHuU Takoro
JlOCTyINa ¥ opraHu3anu GyHKLUN yIpaBJeHUs HeT CMbICJIa IEPEBOAUTD ObIBLIME
KJIETKHA 00paTHO, TaK KaK KMeeM rOTOBYIO CUCTEMY yIIpaBJieHUs» (2).

[IpvBeiéHHad JeTanrs3alnys NpoLneccoB B 3HAYUTE/IbHOW CTeNIeHH JOTOJIHAET
KapTHHY NPOoLLecCOB MUKpOMUPA, onrvcaHHyo H.B. J/leBamoBbIM. Y cHOoBa noJiHoe
COBINaZleHHe ONMUCAaHWUM NPUHLKIIA QYHKIIMOHUPOBAHUSA KJIETKHU.

«[lpn pBkeHUM CKBO3b caou Hoocdepsl
L 3apdA0BbIM SKBUBAJIEHT HE MOXET HAaXOJUTbhCA B
CBOOOJJHOM COCTOSIHWM, U BCerjla CBSI3bIBAETCS B
CTPYKTYypy, OJIM3KYI K Aozdekasapy. [lnoTHocTb
OJHOTO TaKOro 3apfifa paBHa Bcerga (mo
CTPYKType naoJekasapa) 2.486428 BosbTa/M3.
Musiivapapl Takux J0AeKa3[pOB NPOHU3bIBAIOT
.m CJIOW @aTMOCQepBHI, cO3/1aBasl 3JIeKTpUYECKoe noJie

Hoocdepsi» (8).

> EOOmED

~2.95976

asie

[Ipu mnpoxoxaeHun mnOTOKOB IIM CKBO3b

<= [JJaHeTapHble cdepbl MO 3aaHHOU CucteMou

YnpaBisieHus 3eMJyiM [porpaMMme IMPOUCXOAUT

cBsi3ka [IM B CTpPYKTyphbl, 6/JIM3KHE K AOJEKAdAPY.

[Io A.A. Jlyuuny - ¢otoHbl ([IM no H.B. JleBamioBy) - 3TO 3JieKTpUYeCKHE

yactulbl. M1 31ecb HamMcaHO - 3TU JAOJEKas[pbl NMPU NPOXOXKAEHUU CO3LAIOT
asiekTpudeckoe noJie Hoocdepsl.

~2.8789%

«BTopas cTynenb npeobpa3oBaHus - CBS3bIBaHHWE MOTEHIMAJNA B aTOM. JTy
3aza4y peuaet CosiHile. PaccMaTpuBas Tabuauiy 4acToT no CoOJiHIY, Mbl BUJUM
OTPOMHBIM CHNEKTP 3TUX 4YacToT. Mx coderaHue (B 3aBUCUMOCTH OT a3bl
YacTOThl) JlaeT MPaKTUYEeCKM HEeOTPAaHUYEHHBIA CHEKTP BO3MOXKHOCTEW CBSI3U
3apsiloBoro skBuBasieHTa» (8). HTepecHoe paomoJsiHeHWe 3TOM HMHOpMaLUU
MOXHO yBuZeTh y H.B JleBamoBa: «M He ciydaHO H3J)y4YeHHEe TPOUCXOJUT
nopuvsaMu (kBaHTaMHu). Kakbli KBAaHT M3JIy4YEHMSA SIBJSETCHS pe3yJibTaTOM
eJMHUYHOIr0 Mmpolecca npeoopasoBaHuss aroma. [losTomy npu 3aBeplieHUU



3TOr0 Impolecca IMpeKpaujaeTcss MW TeHepauuss BOJIH. Bbibpoc u3nydeHUN
IPOUCXOAUT B MUWJJIMAPAHbIE O0JA CeKyHJAbl. COOTBETCTBEHHO U3Jy4eHHUSs
NOIJIOWAKTCA TaKXKe KBaHTaMH (mopuusmu)» (14). 3To K Bompocy o
dbopmupoBaHur CoJIHIIEM MAarHUTHBIX UMIYJbCOB. EAMHUYHOE NMpeo6pa3oBaHUe
aToMa — 3TO KJIIOY K IPOrpaMMHbIM MyTalUsIM KJeTKU. OCTaBJISAI 3Ty MbIC/b Ha
CaMOCTOSITEJIbHOE OCMbIC/IeHHe YuTaTeto.

«OrpomMHas MJIOTHOCTb He CBA3aHHOTO 3apA0BOro 3KBUBAJIEeHTA He IPOCTO
NOKUJAeT 3eMJIl0, HO U U3MEHSIET NPUBbIYHYI0 CTPYKTYpy Hoocdepsnl, Bbi3biBas
V3HYPAIOILYIO Kapy, HABOJHEHUS - KaK CJe[CTBUE U3bATHUE [LOIOJHUTEJbHOI0
NOJIOXKUTEJBHOTO NOTEeHIMasa, HeOOXOAUMOro 3apsZJ0BOMYy 3KBHUBAJIEHTY [JIA
NOKUJAHUSA 3eMJM U (POpPMHUPOBAHHUA [AONOJHUTEJNbHOTO BUXPS. YacTOTHBIE
napaMeTphl IPU 3TOM He U3MEHSIIOTCS - OKTaBa OCTaeTcs npexxHei» (8).

3/lecb MOXXHO HabJiloaTh, YTO He CBSI3aHHbIK B aTOMbl 3apsiJOBbIU
3KBUBAJIEHT UMEET MECTO ObITh, U 3TO JIOTUYHO, Be/lb Yepe3 MJIaHETY MPOXOAUT

r OTPOMHOE KO0JIN4ecTBO cBOOOAHBIX [IM, ropaszo

“™ 6oJsblle, 4eM TpebyeTcd I NOJJepKaHUA

LeJIOCTHOCTU MaTepUasbHbIX CTPYKTYp. OfHAKO
He CTOUT 3a0bIBaTh, UTO NPH BbIXO/IE U3 30HDI
njaHetapHou Jgedopmanuu [IM  jgBuraroTcs
NpOTUB  Iepenaza  MepHOCTU. [lokKWHYTH
% mpegenbl Hoochepbl ITOT He CBSI3aHHBIU

IOTEHLIMaJ MOXET TOJbKO «HAa KpbLIbAX»
@ [I0JIOXKUTEJbHOTO MOTeHIMasa Hoochepbl, NMpHU

3TOM  4YaCThb IUJIAHETAPHOTO  IOTeHLMaJa

NOKU/aeT IIJIaHETY BMeCTe C HeCBA3aHHbIMU [IM

(mpuyém Ha caM MOTEHIUaAJ MOJIOXKUTEJbHBIH, a

yroj 3a7aéT ero 3Hak. EciM Mbl BCIIOMHUM
MaTtepuas H.B. JleBaimmoBa, TO MecTa BbIXOJa IlJIaHEeTApPHbIX NMOTOKOB [IM wu3
3eMHOU Kopbl 0H Ha3biBas [I0JIOKUTEJIbHBIMU reomarHUTHBIMU 30HAMHU ).

1]=+2.920

~2890

«TpeThs cTyneHb Npeobpa3oBaHUs - CHU’KEHUE OKTAaBbl MIPOTOHHOI'0 aTOMA,
npu 3ToM GOPMUPYIOTCS MOJIEKYJIbl. PacueTHOe CHHXKEHHE OKTaBbl TAKOBO, UTO
MCXOIHO€E KOJIMUECTBO 3apsi/I0BOr0 3KBUBaJIEHTA PAcX0AyeTcs Ha:

- bopMUpOBaHUE HOHHBIX CTPYKTYP Lo
(no 32 okTaBbhl);

- popMHpoBaHrEe HEUTPUHHBIX -
CTPYKTYp (210 64 OKTaBbl); 22.900
- GopMUpPOBaHKE HEUTPOHHBIX
CTPYKTYp (210 84 oKTaBbl); A
- opMUpOBaHUE AaHTUHEUTPOHHBIX 289
CTpPYKTYP (/10 128 okTaBhbI).
3eMJis1 He MOXET CoJiepKaThb 0O0JIbIle -
TOr0, Ha 4YTO OHA OblJIa pacCYMTaHA, L2880
[03TOMY €CTb OTpaHHWYE€HUs] Ha MOIHOCTb -

KaXXJoh CcTpykTypbl. [lpu mnpeBbilieHUH

-2.870



MOILHOCTHY COOTBETCTBYIOLASA CTPYKTypa MOKeT ObITh, U pa3pylieHa (MM "MacThb
noJ TsXKecTbio")» (8).

UcxopHoe kosimyectBo [IM pacxogyercis Ha QOpMHUpPOBaHHE CTPYKTYP
njiaHeTapHbiX cdep. [lpu npeBbllIEHMU MOIIHOCTU (TO €CTh MJIOTHOCTH
3apsJlOBOT0 3KBUBaAJIEHTA) B MeCTe PAaClOJIOXKEHUSI KOHKPETHOU CTPYKTYpbl
YBEJIMUMBAETCS €€ BJIUsSHUE Ha JedopMalidio OKPYXKaIoLero NpoCcTPaHCTBa, YTO
IPUBOAUT K PA3pyLIeHUIO CTPYKTYPbI («IACThb MO, TSXKECTHIO»).

Puc. 100 «Kakyto onacHOCTb npe/cTaB/iseT
: yMEHbILEHHUE M0JI0KUTEJBHOr0 MOTEHMAJIA B
Hoocdepe?

Bo-nepBbIX - U3MEHSETCS CTPYKTYypa
Hoocdeps! v IMKBUAUPYIOTCA 3aLUTHBIE CJIO0H,
B [IEPBYI0 04Yepe/ib - 030HOBbBIE CJIOU.

Bo-BTOPBIX - BbICOKHE OKTABbI
nepeBOJATCA Ha 60Jiee HU3KHE CTYIEHH, TO
eCTb IPOXU3BOJAUTCS UX UOHHU3AIUS.

B-TpeTbuX - KaTacTpoPbl IPUOOPETAIOT
CIIOHTAHHbIN XapakKTep.

B-4yeTBepThbIX - U3MEHSIOTCS CBOMCTBA
peuietky Hoocdepnl gaxe ass 50 u 60 okTaB»
(8).

JTO onrcaHue MOJHOCTbIO YKJIa/[bIBA€TCS
B PaMKH JIOTUKH, KOTOPOU MbI
PYKOBOJCTBOBAJIMCh MPU TOJIKOBAaHUU
BbIlIeyYKa3aHHBIX IPOLECCOB.

«/lns1 0cO3HaHUS IPOABJIEHHOM UHPOPMALIUY, T.€. IPUHSATOH,
nepeBes,EHHOM, elIUPPOBAHHOM, U T.J., KAXA0MY QYHKLIMOHAJIbHOMY UHAUBUJY,
0COOEHHO U3 COCTaBa «30JI0TOr0 MUJJIMAP/Ja U MUJIJIMOHA», TPEe6OBaJIUCh
onpe/ejéHHble NepBUYHbIE 3HAHMS, 3JIeMeHTapHasl CUCTEMHas
SHIMKJIONIeAnYecKas NOATOTOBJIEHHOCTh, 0O0peTeHue «pealbHOr0» IO3HAHUS Ha
TEKYILlEM YPOBHE BbICIIEr0 06pa3oBaHus» (5).

Takum o6pa3om, MHGOPMAILIMOHHOE CONMPOBOXK/ieHUEe OT CHUCTeMbI
YnpasJsieHus 3eM/iM HHAMBUJ MOKET BOCIPUHUMATh TOJIbKO P HAJTUYUU
onpeae/JIéHHOT0 KOJIM4eCTBAa HAPAaOOTAaHHBIX HEMPOHHBIX Lienovyek Mo3ra,
dbopMUpoBaHUE KOTOPBIX MOJpo6HO onrcaHo y H.B. JleBamoBa. Tak, umes
onpee/IEHHYI0 HApabOTaHHY0 KOHCTPYKIMIO HEMPOHHBIX LieM0YeK MO3ra,
WHIWBU/], MOXKET BOCIIPUHUMATDb HHGOPMAIHUIO TOXK/JeCTBEHHON KOHCTPYKIIHUU.
ToXxaecTBeHHOE BOCIPUHHUMAETCS TOXK/IeCTBeHHBIM. TaKuM 06pa3oM, MO3T
MOXKeT MoJiydaTh HHGOPMAIMI0 HAPSAMYIO OT YpasJswoiiux KoMiiekcoB 1
Ynpasaswouiux CepBepoB, a He TOJbKO OCPeCTBOM OPTaHOB YyBCTB.

«Bce MHepLMOHHBbIE CUCTEMBI, CTPYKTYPHO MOKHO Pa3JI0KUTh C TOMOILbIO
okTaB. JIto6ast OKTaBa 3aMMCbIBAE€TCS B BU/le ONpe/ie/IeHHOU



N0C/IeJ0BaTe/IbHOCTU. /11 npuMepa, rpaHULbl [JIS YIIPaBJIseMOro
GYHKIIMOHMPOBAHUA NOKEY0YHOM XKeJle3bl JIIAeN onpe/eseHbl IpeseioM
OKTaB 47+48, 103TOMy KOHKpPeTHbIe KO/ibl yIIpaBJIsieMbIX COCTOSIHUM UX KJIETOK
JiexKaT TOJIbKO B 3TOM Jjana3oHe» (5).

Jl/1s1 ynpaBJieHUsI NOAXKeJIy AOYHOU »KeJ1e30M Bbl/iesIeH onpe/eéHHbIN
KOPU/JO0p, IMalla30H OKTAaB, B Mpeiesiax KOTOPOro Mo 3ailaHHo Mo3rom
IporpamMMe ocCylecTBAsseTcs1 GOPMUPOBAHUE CTPYKTYP KOHTPoJIs. [lesaeTcs aTo
JIJIS1 TOTO, YTOOBI He ObLJI0 MlepecedyeHUs YIPaBJISIOIIUX CUTHAMIOB. [paHUIbI
KOpPH/I0pa ONpeaesisioTCs KOJIMYeCTBOM BO3MOXKHbBIX BapHalUi yIIpaBJisieMbIX
COCTOSIHUH KJIeTOK. M YK c/10 3TUX Bapyal Uil JO/HKHO OBITh JOCTaTOUYHbBIM JJIs1
YCTONYHUBOro GYHKIIMOHUPOBAHHS KOHKPETHOI'0 OpraHa. YIpaBJsiolye CUTHaJbI
NpeACTaBJSAIOT COO0M UHPOPMALUIO, YI0KEHHYI0 B MATHUTHOM UMITYJIbCE.

«Ilocse 04, KAK OCTAaTOYHBIM NPOLIECC 3aBEPLIEHUS CTaOUIU3aL MU
INOTEeHLMAJIOB 3HEPreTUYeCKOW PelléTKH aTMocephl, ToKe 06pa3yeTcs KyIoJ,
cpe3 KOTOporo npossjaseTcs 3pdekToM pagyru» (5).

L. IlocMoTpum onucanve H.B. /leBamosa:

2920 «Korga coGCTBEHHBIM yPOBEHb MEPHOCTH
OCBELEHHOW TEPPUTOPHUHU OIyCKaAETCA [0

.29150 YPOBHS, TaK Ha3bIBAEMOM, TOYKHU «POCHI»,

MOJIEKYJIbI BO/Ibl U3 Fa3000pa3HOro

COCTOSAHUA NEepeXoaAT B )XUJKoe. BelltagaeT

poca. Eciiv 3To IpoUCXoaUT HAa YPOBHE

-28875 00JIAYHOCTH, IPOLeCC Kalieobpa3oBaHUs
nprobOpeTaeT L eNIHOU XapaKTep, Y BblllaZaeT

.28850 JOX/Jb. [Ipy 3TOM, COCTOSAHME KAaUeCTBEHHOI0
Oapbepa MeX/y BTOPbIM U pU3UYECKUM
YPOBHAMHU BO3BpalllaeTCd K

HOopMe. B ciydae, Korzia 3TOT nporecc IpoucXoAuT ObICTPO U PE3KO,

CKONMBIIKECS HAa YPOBHE Ka4yeCTBEHHOI'0 6apbepa CBOOO/Hble MaTEePHUU CTEKAIOT

JJaBUHOOOpa3Ho. U, Kak cie/icTBUe, BOBHUKAIOT aTMOChEPHbIE 3JIeKTpUYeCKHue

pa3psaabl—MoJHUU» (21).

«2.9000

L micru 2.8980 ‘2.8985

Ilo/s1HOE TOXX/eCTBO ONMCAHUM.

Hazeroch, 4TO MO NOHMMaHUeE, U3JIO)KEHHOE BBIIIE, TIOMOXKeT YrTaTeJto
Jierye v rjy6xxe pazobpatbcsi B HOBbIX 3HAaHMAX, JapDOBaHHbBIX HAM
BBIIAKOIUMHUCS PYCCKUMHU YYEHBIMU. [IpYBeIEHHBIN aHA/IU3 TOKA3bIBAET
OTCYTCTBUE IPOTUBOPEYUH MEXAY KOHLIeNUUAMU. Bce npoTuBOpedusa
poxgatoTcsa He3HaHueM. Tpyabl H.B. J/lepamoBa u A.M. XaTb160Ba [JONOJHSAIOT
JIPYT pyTa, OTJIMYAsICh JIMIIb «TJIyOUHOM MO/Ja4y MaTepuaJsia», YTo U
HEYJIUBUTEJIbHO, YYUThIBAsA pa3JIMYHbIe LjeJiy, lipecaenyemblie apTopamMu. H.B.
JleBaloB JjaBaJl B CBOUX TPYAax HOBOe MUPOBO33peHHe U OCHOBbI HOBBIX
3HaHUH, KJIKYHU /15 TOHUMaHUS MUpa BOKPYT Hac. A.M. XaTbIGOB j1a1 6oJiee
pa3BEPHYTYI0 MHGOPMALMI0, OPUEHTUPOBAHHYIO HA Y?Ke MOAT0TOBJIEHHBIX
Jroer. OCHOBHOM ero Tpy/l «X0JIOAHBIN sAlePHbIA CUHTE3» B 12-1 ToOMax J10 CUX



NOop He MyOJINYEH, TAK e, KaK U IPYTUe ero TPy/ibl, HA MOU B3IJIs1J IOTOMY, YTO
3T0 U ectb OCHOBA HoBOoM HAYKH. A 3TOro cero/iHsl — oueHb 60SITCH TaK
Ha3bIBaeMble «y4eHble» OT «COBpEMEHHOW» HayKU. KeJsaro ycrexa B HEJIETKOM,
Ho yBJiekaTesbHOM nyTyu IO3HAHUA!

buo6auorpadus:

1 - «Mo3r (noytu no JlapBuny), uiu noapaxanue /I. CBudpty», A.M. XaTb160B.
2 - «3epkaJjio COBpeMeHHOM Hayku», A.M. XaTbI60B.

3 - «0dY», yacTnb 2.

4 - «Cnupanb Apxumesa», A.M. XaTb160B.

5 - «0O®Y», yacTh 3.

6 - «['J1aBHBIE TOHATHS B XKHU3HEJEeATEJIbHOCTH YejaoBeKa», A.M. XaTbI60B.
7 - «[IpuHBUnbl ynpaBaeHus», A.M. XaTbi60B

8 - «<Boga», A. XaTbI00B.

9 - «MHCcynuH», A. XaTbi60B

10 - «BeceHnHss pacnpogaxa uiu Ilacxa», A.M. XaTbi60B.

11 - «<M mpo HJIO Toxke», A.M. XaTbi60B

12 - «['1aBHBbIE MOHATHUSA B XKU3HeAeATeJbHOCTH YesioBeKa», A.M. XaTbI60B.
13 - «BTopas ynpexaawias CTpaTerus».

14 - «CymHocTb 1 Pazym», ToMm 1. H.B. JleBamos.

15 - «I[lepedasupoBka», A.M. XaTbI60B.

16 - «Pak kak ¢popmMa cylecTBoBaHUA KaeTKuU», A.M. XaTbI60B.

17 - «IlocnenHee obpalieHue K yesoBeuecTBY», H.B. J/leBaios.

18 - «PennkapnHanus», A.M. XaTbI00B.

19 - «IlocnenHee obpaleHue K 4esoBeuyecTBY», H.B. J/leBaos.

20 - «TpuTuii - Heu3BecTHOe Havyasio», A.M. XaTbI6OB.

21 - «<HeogHopoaHas BcesenHas», H.B. JleBaiuos.

22 - «'enHas nHxeHepus», A.M. XaTbI60B.

B.A. MepexxaHOB
13.07.2015r.

MHEHHUE JWJIETAHTA OT HAYKM...

3HaHUe eCcTb CTPYKTypupoBaHHasg uHopmaius. Ytoosl IPEBPATUTD
MHbOpPMaLMIO B 3HAaHUE, €€ HY»KHO Pa3J/I0KHUTh 10 0JI0YKaM, OTHOCSI OZHY K
BpeAHOU, APYTYIO K MOJIE3HOM, TPEThIO K 6€CM0JIE3HOM, YeTBEPTYIO K HEMIOHATHON
U T. A. UTO U cZies1az aBTOP, HA MOU B3IJIA/l, OY€HB yCIelHo. [[paBUJIBHOCTD
3HAHUSA — Bomnpoc OTHOCUTEIbHBIN (06J1aCTh Bepbl). MUpP MOXXHO MOHUMAThb
HENMpPaBUJbHO U ObITh CBOOO/HBIM, CUUTAast cebs1 3HATOKOM. ['laBHOe B 3TOM TPY/I€,
HE ITIPABUJIBHOCTD (xoTs1 3T0 ¥ He MajsioBaxkHO), a MACILITAB 3HAHUA. U
3TOT MaclITab BUJEH B aBTOPE, HE CMOTPS Ha €ro MOJIOJIOCTh.

Okpyxawwud Mup 1aét HaMm “UH$OpMaLUIO (a 0 3TUM NOHUMAETCS U
NO3HaHWe NOCPE/ICTBOM U3YYEHUS TPYAOB, OCTAaBJE€HHBIX HAM TEMHU, KOT'O Mbl
CaMU MPU3HaJ/IM YYEeHBIMH ), KOTOPYIO Mbl IPpeBpaljaeM B 3HAaHUE, pacKJia/iblBasi 0
noJsioykaM. C noMouibro 3HaHud coBepluaerca BbIBOP. MoMeHT oco3HaHHOTO
BbiObopa obpasyetr CBOBO/IY. be3 okpykarliero Mupa HeT MHpOpMaI Uy, 6e3
UHPOPMAIIUU HeTr 3SHAHUA, HeT BBIBOPA v HeTt CBOBO/IbI. BoT Kak Bce
poCTO.






