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B crathe W3M0XKEHBI PE3yNbTATHl PaOOT, BHITOJHEHHBIX A.E.AKUMOBBIM 10 (QU3HKE
TOPCHUOHHBIX TIOJIEH, HANpaBICHUIO HAyKH, KOTOPOE CTaj0 MPUYMHOU TIOSBICHUS B
Poccun cneunansnoit Komuccun PAH mo 60opsbe ¢ mxenaykoii. [lo MHeHuto aBTOpa,
¢u3nka cnaObpIX MOJeH BpaIICHUS CEroxHs OCOOCHHO BayKHA Ui Pa3BUTHA (U3UKH
co3HaHWA W Tojaco3Hanms. llmonmepckme paboter A.E.Axumona, I'.W.IlumoBa mo
TOPCHOHHBIM MOJISIM IO CYIIECTBY CTajl OCHOBOHM mpuopuTeTa Poccun B CTaHOBJICHUH
HOBOT'O HampaBJICHUs] COBPEMEHHON (pu3ukH, QU3MKH Bakyyma, (QHU3UKH CBEpXCIaObIX

MIPUPOTHBIX DJIEKTPOMATrHUTHBIX ITOJICH.

Abstract

The results of A.E.Akimov’s study of torsion fieldse commented in article. This
article wrote as remember on Akimov. The works diirdov A. and Shipov G. on
torsion fields are base for priorities of Russiaggical science.

BBenenune

BeITH 4enoBeKOM — 3HAYUT HE TOJIBKO
o0JlagaTe 3HAHUSIMHM, HO W Jenarb I
Oymymux IMOKOJIEHUI TO, YTO

MpeaAMICCTBOBABIINUC ACIIAIN IJIA HAC.

I"Jluxmenbepe

Hcropus pa3BUTHS 4eT0BeKa, OOIIECTBA - 3TO UCTOPHUS PA3BUTHUS HAYKU, HCTOPHS Pa3BUTHS
CO3HAHUS YelloBeKa. «YeloBeK pa3BUBAJICS O CBOETO COBPEMEHHOTO YPOBHS Oyaromaps
Ka4eCTBEHHBIM M3MEHECHHUSM CO3HAHUS, UMEBIIUM MECTO Ha MPOTSHKEHUHM BCETO BPEMEHH

CYIIIECTBOBaHUS Hamero suma» [1] .

HamomuuM, 9To 4enoBek — 3To HauBbIciiee TBOpeHue [Ipupoapl, HajeleHHOe HU3NIECKUM
TEJIOM U CO3HAHUEM, MOJIEBOM, KOCMUYECKOW CTPYKTYpPOM, KOTOPhIE U OMPEACISAIOT JACSTHUE
yenoBeka. B.M.Bepnanckuii B Havane XX CTOJIETHS, NPH 3apOKICHUU HOBOM, KBAHTOBOM
(GU3HKY, BIEPBBIE OMPEACINI, YTO «UEIOBEK — 3TO KOCMOC B MHUHHATIOPE», MPABUT B 3TOM
MHUpE He YeJIOBEK (PU3UYECKH, a €r0 CO3HAHUE, KaK IHEPTUS KOCMOca.
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Ecaun paccMoTpeTh HMCTOpHIO Pa3BUTHUS LMUBUIM3AUN Ha 3emiie, TO 3TO MO CYIIECTBY
UCTOpHUSL Pa3BUTHS CO3HAHUS YENOBEKa, cOolMyma, OOLIecTBAa B IEJIOM. OTO XOPOUIO
nokazaHo J[.Mwunutasom [1] Ha mpumepe wHcCCiIeNOBaHH CO3HAHUS dYenoBeka. Kaxmoe
CTOJIETUE Ppa3BUTUA LUBUIU3ALUM — O3TO ONPEAENCHHBIA LUK Pa3BUTHUS CO3HAHUS
oOl1ecTBa, MOJyYEHUsI HOBbIX 3HAHUHM, KOTOPbIE CTAHOBATCS OCHOBOW pa3BUTHS OOIIECTBA B
HOBOM cTosieTud. VIMEHHO Ha »JTane CMEHBl MapajurM pa3BUTHUA LUBWIM3ALMA U
MIPOSIBIISIFOTCS. KPU3UCHI MEXKY HOBBIM U CTapbIM, U MOSIBISETCA HOBBIM MEPUOJ pa3BUTUS
UMBWIN3ALIUAH.

OcobenHo »To PE3KO MPOABIIACTCA Ha I3TAllCe CMCHbBI 3IIOX, OJIIHUTCIBHOCTH KOTOPLIX
OonpeacIsACTCA ThICAICICTUAMU.

[lepuon pa3Butus muBMaM3anuu XX W Havyamo XXI| crometwit XapakTepeH 3Tamom
nepexojia 4eIOBeUecTBAa B HOBYIO JIIOXY, SMOXY TPEThETO ThHICAYENETHS. JTO Hamboiee
KPUTHYECKUH NEPUOJ Pa3BUTHUS LIMBUIM3ALMM. «IEPECTPOMKHU» BCETO KOCMOCAa HA HOBBIH,
0ojee COBEpPUICHHBIA MEpPHOJ, KOTOPBIM SBOJIOIMOHHO CTPOUTCSI Ha BCEM TOM
MIOJIOKUTETIBHOM JUIsl CAMOT'O CYLIECTBOBAHMS KU3HHU Ha IUIAHETE, KOTOPOE JOCTUTHYTO 3a
IIPOLIEIINE CTOJIETHS U THICAYEIIECTHE.

[Tockonbky gu3MKa — 3TO HaykKa O caMO MpHUpoAe, TO (U3KKa BCEraa OTpaxkajla B CBOEM
Pa3BUTUHU TaKUE KPUTUUECKHUE ATAllbl, KOTOPbIE MPOSBISAIOTCS B MEPHUOJIbI, OXBATHIBAIOIIUE
HE OJTHO CTOJIETHE, @ HECKOJIBKO U Jaxke Thicsiuenerue. [Ipumep Tomy - Mexanuka HproToHa
U ee cMeHa B Haudaje XX BeKa KBaHTOBOW (PU3MKOHM, KOTOpas 3apoKJajlach BMECTE C
busnKoii paciuierieHuss aromMHoro sigpa. Ceifyac, mo-BUIMMOMY, TPYAHO ceOe MpeCTaBUTh
pa3BUTHE IHMBWIM3AIMU 0O€3 KBAaHTOBOW (u3uku, O€3 MPEACTaBICHHA O Iyallu3Me
MHUKpPOYACTHLI.

UccnenoBanusi mpoueccoB [Ipuponsl Ha HAaHOYpPOBHE MOPOXKIAET HOBBIE MPOOJIEMBI
MOHMMAHUS MHUKpPO- M Makpomupa. [loxamyif, camoil TJIaBHOH MpOOIEeMON pPa3BUTHS
LUMBUIU3ALAA K KOTOPOM IOJOIIEN 4YEJIOBEK— 3TO caM YenoBeK, W NpexAe BCEro €ro
Co3HaHue, KaK CTpyKTypa, CHHXPOHU3UPYIOIIAsl BCE PAa3BUTHE, KAK U CaMO CYyILLECTBOBAaHUE
Bcenennoii, Kocmoca B nenom.

K uucny Takux HampaBiaeHUW pa3BUTHS (GU3UKH, KOTOpoe poamioch B mepuoa XIX — XXI
CTOJIETUH, CIEAYeT OTHECTH M3YYE€HHE NPUPOIBI U CBOWCTB MOJIEH KPYYECHHUS WIM HWHAYE
TOPCHUOHHBIX moieid. OCOOEHHO pe3Ko JTO HAaNpaBICHHWE BCTPETHIIO OMNIO3HIIUIO
TPAaTUIIMOHHOW WU opTojokcanbHOW (Qu3uku B ObiBiieM CCCP. Dtomy, mo-BuaumMomy,
ObUIM W TPUYHMHBI CaMOTO pa3BUTUSA (Quiocopuu MaTepuanu3Ma, HayKd O MaTepuu U
SHEPIHH.

PononauanbHUKOM CTAaHOBICHHSI HAmpaBiICHHUS TOPCHOHHOM (u3MKH, Tmocie padoT
D.Kaprana, cneayer cuutath A.E.AxumoBa [2]. C mosiBiieHHs ero mepBoil pabOThI IO
TOPCUOHHBIM TOJIAIM U HAyYajcsl MEepUOJl KECTOYaMIIeH ONMO3ULUU OINpPENEIeHHON YacTH
akagemuyeckoid Hayku CCCP mpoTHB TOpCHMOHHBIX moieid. Best mctopust sToii 00pbOHI,
BEpHEE NPECICIOBAaHUS CO CTOPOHBI CHEIHManbHO co3manHoi Komuccnn mo 6oppbe ¢
JDKEHAyKOH, OOBEKTMBHO U3J0XKEHAa B CIHEIHAIBHOM pPACCIEeI0BAaHUM, BBIIOJIHEHHOM
B.KuranoBsim B npoekte «Bropas ¢usuka» [3], B paznene «YHHUYTOKEHHE TOPCHOHHBIX
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uccinenoBanuit B Poccum». [1o cymiectBy, Bcst 60pb0a MPOTUB TOPCUOHHBIX TMOJIEH CBENACh K
60pbrOe HeOOIBIIOrO YKcia akaaeMUKoB poTuB A.Akumosa u I'.1lunosa.

B mpoekre «Bropas ¢usuka», B.JKuranoB moxymeHTanbHO, OOBEKTUBHO H3JIOKHI BCIO
ucropuro 6opb0ObI poTuB A.AxumoBa u I .11Iumnoga.

K coxanenuto, cpenu Hac yxxe HeT A.E.AkuMOBa, OH yIlIel B MHOM MHp, TaK U HE Oyaydu
IIPU3HAHHBIM PSIIOM aKaJIeMUKOB, YUE€HBIM, KOTOPBII 3a0ui1 npuopuretHoe s Poceun,
B IIEPBYIO OYEPEb, HOBOE HAYUHOE HAIIPaBJICHHE.

B mbuty 00pb0BI ¢ Tak Ha3bIBa€MOH JDKEHAYKOH, KAKUX TOJIBKO OOBHHEHUH HE BBIIBUTAIIOCH
A.E.AKUMOBY, Ha KOTOpblE OH BO MHOIOM M HE CYMTaJl HEOOXOJUMBIM OTBEYaTh,
IIOCKOJIBKY CYMTQJI TaKyI JUCKYCCHUIO OECIIOJIe3HOW H3-3a HEOOBEKTUBHOCTH CaMOTro
IOAX0Ja KOMUCCHH K TOPCHOHHBIM ITOJISIM.

C A.E.AKMMOBBIM aBTOp 3THX CTPOK Haudaja coTpyaHudecTBO ¢ 1989r, co BpemeHHU ero
npuxojia B AH YkpauHsl C 11eJIbI0 HAyYHOT'O COTPYJHUYECTBA [0 MAaTEPUAIOBEICHHIO, T.K.
CUMTAJOCh, 4YTO B YKpamHckoii AH wucciemoBanuss mo MaTepHUaIOBEICHHUIO ObLIN
HaWIy4IIUMHA B MUPE.

Bce spabiku, kotopeie HaBecwin Ha wumsi AxumoBa A.E., AnekcanapoBsiMm E.,
KpyrnskoBeiM 3., MPOCTO OMOPOYMIIM J0OpOE UMs MOPSJOYHOTO YUYEHOTo, KOTOPHIA Ha
MOMEHT Hayaja 3TUX paboT, cuutai, uyro JeT Ha 10 yueHnsie Poccuu Briepeau 3apyOesKHBIX
YUEHBIX.

JlaHbI0 MaKCUMaJIbHOM OOBEKTMBHOCTH TO padoTraM B (U3MKE BIMSHHUS CBEPXCIAOBIX
dbu3nuecknx ToJIed, K KOTOPBIM OTHOCATCS TOPCHOHHBIC IIOJsSl, HA TMPOIECCH B
KOHJICHCUPOBAHHBIX CpE€JaX, BBINOJIHEHHBIX B COTpyaHuYecTBe ¢ A.E.AKMMOBUM U TOJ
BIIUSIHUEM €TO HJICH, SABJISIETCS JaHHAs CTaThs, KOTOPYIO aBTOP MOCBAIIAET JOOPOM MaMsITH
A.E.AxuMOBa, KaKk YE€CTHOI'O M MNPEAAaHHOrO0 YYEHOI'0, KOTOPBIM CIpPaBEIJIMBO CUUTAECTCA
OTIIOM TOPCHOHHOU (u3uku B Poccuu u Boren B UCTOPHIO (U3HKU KaK OCHOBATEIh 3TOTO
HOBOT'O HaITPaBJICHUS.

IMons Bpamenus

B sTom paspenie Mbl W3JI0KUIM OCHOBHBIE DKCIIEPUMEHTANIBHBIEC PE3YJIbTATHI, HA KOTOPBIE
ormupaincsi A.E.AkuMOB, oTCTamBasi W pa3BuBas (PU3UKY IMOJNEH KpydeHHUs (U3NIECKOTO
BaKyyMa.

B [7] mpoBenen ananmuTHYecKuii 0030p TEOPUU TOPCUOHHBIX ITOJICH, KOTOPBIH IPEICTABIISET
Y CErOJHS MHTEpEC JJIs JaHHOW MPOOJIEMBI.

[Tpex/e BCero OTHOCHTEIBHO HCTOYHUKOB TOPCHOHHOTO IOJIS - TOPCHOHHBIX TEHEPATOPOB
[4-6]. Cucrtema, obmanmaromiasi CIIMHOBOW YIOPSIOYCHHOCTHIO (SIEPHOM, aTOMHON WU
MOJIEKYJISIPHOM), SIBISETCS MCTOYHUKOM TOPCHOHHOIO M0Jjst. JIF000# MOCTOSHHBIM MarHur,
IIOMHUMO MAarHMTHOTO ITOJIsi, 00JaJaeT TOPCHOHHBIM IojieM. COOTBETCTBEHHO CEBEPHEIN
MOJIFOC MTOCTOSIHHOTO MAarHWTa CO3/JaeT MPaBOBPAIIAIONICe TOPCHOHHOE IOJIE, a FOMKHBIM
MOJIFOC MAarHWTa, COOTBETCTBEHHO — JIEBOE€ TOPCHOHHOE Tone. Kak Oyaer mokaszaHo HHKE,

38



TopcuonHnsie onsg 1 nHpOpMaunOHHBIE B3aumoaeicTus — 2009

MMEHHO 3TO CBOMCTBO noJiapru3anui TOPCUOHHOI'O IOJIA MPOABIIACTCA SKCIICPUMCHTAIBHO
BO MHOT'MX HCCJIICOIOBaHHAX.

JIro00€ >IEKTPOMAarHUTHOE IOJIE TOPOXKIAET TOPCHOHHOE TI0JIE, TOITOMY IPAKTHUECKH BCE
BNIEKTPO- W PAJHOdJICKTPOHHBIC TMPHOOPHI  SBJISIOTCS WCTOYHMKAMH  TOPCHOHHBIX
u3nydeHuii. Cuutaercs, 4To yIOOHBIM HMCTOYHHUKOM TOPCHOHHBIX HW3JIyYCHHUU SBISETCS
tpancpopmarop Tecisr [6].

CYHIGCTBYIOT I'CHCPATOPLI, CO3AAHHLIC HA OCHOBC BpalldOONIUXCA MATCPHAJIBHBIX CPCIH.
I/ICHOJ'H)Sy}OTCH Pa3HbIC pa601me Cpeabl. MIOTOKM 3JICKTPOHOB, IJIa3Ma, 0e3MaccoBbIe IMOJIS

[6].

Paznuunble reomeTrpuyeckue W - TOMOJOrMYeckue (HOpMbl SBIAIOTCS MCTOYHUKAMHU
MOCTOSIHHBIX TOPCHOHHBIX moyieli  [5-6]. Bo3MoXHO, CHHHOBBIE TOJSPU3AHOHHBIC
COCTOSIHUSL TONOJOTMYECKOM MPUPOJABI MPOSABIAIOT Ce€0sl KaKk TOPCHUOHHBIE IOJI,
MOPOXIaeMbIe TOJIbKO (hopmoii (MUpaMujIbl, COThI, KOHYCA U Ip.).

B oTnuume OT HMCTOYHMKOB BJIEKTPOMArHUTHBIX M TPAaBUTAUMOHHBIX IOJIEM, KOTOpBIE
CO3JAI0T MOJIA LUEHTPAIbHON CHUMMETPHUM, UCTOYHUKHA TOPCHUOHHOTO MOJISl CO3AA0T MOJS C
OCEBOM M aAKCUAJIbHOM CUMMETPHUEN.

CHuHOBBIN OOBEKT CO3/1a€T B JBYX MPOCTPAHCTBEHHBIX KOHYCAX MOJISPU3AILNIO, KOTOpas B
OJIHOM HAamNpaBJIEHUU COOTBETCTBYET JIEBOW OpPHUEHTALlMM TOPCHOHHOro mojis — SL, a B
IpyroM - mpaBoMy TopcuoHHoMy monmto - SR. Kpome »storo, Bo3HHKaeT o6iactb
TOPCUOHHOTO TIOJISI B BHUJE JUCKA, NEPHEHAUKYISIPHOTO K OCH BpalleHUs CIUHA.
CoOOTBETCTBEHHO BO3HHMKAIOT aKCHAJIbHbIE M pPaJidajibHble KOMIIOHEHTHI IOJsS BpalleHUs
cnuHoB. Ha skcrepumeHTe mpaBoe M JieBoe MoJisi Mo cBoeMy 3¢ (dexTy Bo3AeicTBUS Ha
(U3HYECKYIO0 CHCTEMY HE SKBUBAJICHTHBI.

B ornuume oT snekTpuueckux 3apsAoB B (U3MKE, OJHOWMEHHBIE KJIACCHUYECKHUE CIUHBI
MPUTSTUBAIOTCS, @ Pa3HOUMEHHBIE — OTTAIKUBAIOTCS . DTOT 3D (PEKT JOIKEH MPOSBISATHCS B
IKCIIEPUMEHTE.

CranuoHapHbI CHUHUPYIOIUNA OOBEKT CO3AAE€T CTATUYECKOE CIMHOBOE WJIM TOPCHOHHOE
nosie. JlJIA HEpPaBHOBECHBIX CIMHUPYIOIIMX CUCTEM BO3HUKAET BOJHOBOE TOPCHOHHOE
U3JIy4CHUE.

Cratuueckoe TOPCUOHHOE MOJIe UMEET KOHEUHbIN paauyc AeiicTBus. [loTeHuman st Takux
MOJIEM TOXKJECTBEHHO PABE€H HYJIO, YTO COOTBETCTBYET HEIHEPIreTHUYECKOMY XapaKTepy
B3aUMOJIECTBHUH.

dusnyeckuil BakyyMm, B KOTOPOM pacHpoCTpaHseTcs TOPCUOHHOE M3JIy4eHHE, BEIET cels
Kak rojorpaduueckas cpena, T.e. TOPCHOHHBIE BOJIHBI PAaCHpPOCTPAHSIOTCS depe3 (a30BbIN
HOPTPET ATOM TroJorpaMMbl. OTO OOBSACHSAET MH(MOPMALMOHHBINA, a HE SHEPreTUYECKUM
MEXaHU3M Nepeadr CUTHAIOB U JIIOOYIO OOJBIIYI0 CKOPOCTh UX MEpeIadH.

Yrto BaxXHO e€lIE. OHeHKI/I BCIIMYUHBI KOHCTAHTBLI CIIMH-TOPCHUOHHBIX B3aUMOJICCTBUI B
o 50
ClIydac CTAaTUYCCKUX IIOJICH C KPYUCHHUCM KapTaHa Jar0T 3HAYCHHUEC MCHBIIC YCM 10 , T.C.
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JUISL TaKUX TIOJIEM HEBO3MOXXHO CYIIECTBOBAHHUE H3MEPSIEMBIX Ha CETOAHS (PU3MUYECKUX
s¢dexroB. Jlas BONHOBBIX Mmoyieli ¢ KpydeHneM Kaprana (quHamMuuecKue KpydeHHs)
KOHCTAaHTAa CHUH-TOPCHOHHBIX B3aUMOJECHCTBUN TEOPETHYECKH HE OrpaHuyeHa. B cimydae
nosied ¢ KpyuyeHueM Puuum unm BaiinenOeka Taxke HeT orpaHudeHuil. OLIEHKM Hal0T
sgauenus 10° — 104, YTO MOXKET OBbITh 3apUKCUPOBAHO 3KCIEepuMeHTanbHO. OmHAKO,
MOCKOJBKY KOHCTaHTa JJIEKTPOTOPCHOHHBIX B3aUMOJECUCTBUN MEHbBIIE KOHCTAHTHI
9JIEKTPOMArHUTHBIX B3auMojeicTBuil (orieHku narot 7,3 EI103) , TO B OOBIYHBIX YCJIOBHSIX
IKCIIEPUMEHTOB, TAKUE TIOJI KPYUEHHUS MOTYT HAOIMIOaThCS TOIBKO B 00BEKTaX, B KOTOPBIX
CYIIECTBYIOT HEpPaBHOBECHbIE COCTOsHUSA (Hampumep, ¢a3oBble IMEPEXOMbI), YTO
HAOII0JaeTCs B PSIE CIIydaes.

OOBEKTHI XKMBOM M HEKHBOU Ipupoabl COCTOAT U3 ATOMOB, O6J'I3I[3IOH_II/IX HCHYJICBBIMU
ATOMHBIMH WJIM Kjiaccudeckumu crmHamu., C YU4€TOM TOI'0, YTO BCC TCJIa HAXOAATCA B
MarHuTHOM IIOJI€C 3CMJII/I, HaJIMYNC MArHvuTHBIX MOMCHTOB AJCPp W aTOMOB, SBJIAIOIIUCCHA
CICACTBUCM HAJIWYHUA YKA3dHHBIX CIIMHOB M 3apAA0B, BO3HHUKACT IIPCUCCCHUA, KOTOpasd
IIOPOKIAACT BOJIHOBOC, TOPCHUOHHOC H3JIYUCHUC. 910 O3Ha4acT, 4TO BCC TCJa O6J'I3I[3IOT
CO6CTB€HHI:-IMI/I, WHINBUAYAJIbHBIMUA TOPCUOHHBIMU II0JISAMU, HU3JTy4YCHUSIMU, KakK
00BbEKTHUBHAS PCAIIBHOCTD, JaHHAA HpHpOI[OfI.

Ecnu MOXHO ynpaBiiATh TOPCHOHHBIMU IOJISIMH, TO MOYKHO YIPABIISTh U CUJIAMH UHEPLUH
M Ha 3TOM OCHOBE MOXHO CO3JaBaThb YHHBEPCAJIBbHBIC JBH)KUTEIH, HE HCIOJIb3YIOLINE
PEAaKTUBHYIO TATYy WIM TpeHUE. TOPCHOHHBIE NOJISI MCIOJIB3YIOT T€OMETpUr0 Puuun mnu
T€OMETPUI0 KpydeHHs. B ciydae nccieoBaHMl CHUCTEM C KPYYEHHEM BMECTO MEXaHUKU
HproToHa nomKHa MCIIONB30BAaTHCS TOPCMOHHAS MEXaHHMKA, OCHOBBI KOTOPOW CO3/IaHbI
["M.IIunoBeiM [8]. Ilo aHamorud ¢ KBAaHTOBOW MEXaHHKOW, HEBO3MOXKHO OIIMCATh
HaOJlo/laeMble  SIBJIGHMSI HAa OCHOBE IMpPEACTaBIIEHUH MexaHuku HploToHa, Tak U B
TOPCUOHHOW MEXaHWKE HEBO3MOXXHO OIMHUCATh HEKOTOphie d(DPEKThl HAa OCHOBE TOW Ke
MexaHuku HprotoHa. Tak MOXXHO CUHTAaTh HEOOBIYHBIMHU CO3JIJAHUE CUCTEM, KOTOPHIC OBI
JIBUTAJIUCH 32 CUET BHYTPEHHUX CUJI CUCTEMBI, TAK HA3bIBAEMBbII HHEPIIUOUI.

Takoli IBUXHUTEIh, pab0Ta KOTOPOTO OCYILIECTBISICTCS 3a CUET JBHIKCHHS BHYTPH arapara
pabouero Teyia Mo TPacKTOPHH, HATOMHHAOIIEH 0 (opMe TOpHAI0, HE TOJBKO CO3aHBHI,
HO W 3amymieHbl aus ucnbitanuii B Kocmoc Ha crnyrtHuke <«tOOwmmeiinsiii» [9], 1o
cooomennsm UTAP-TACC.

WuTtepecHoe HampaBiieHHE pPa0OT CBSI3aHO C HKCHEPUMEHTAIBHBIMH M MPAKTUYECKUMU
UCCIIEIOBAHUSAMH 110 M3MEHEHHIO CBOICTB Pa3IMYHBIX MAaTEPUANOB IPU BO3JCHCTBUU Ha
HUX B MX Pa3IUYHBIX (PA30BBIX COCTOSHUSAX, OCOOCHHO TpH (PA30BBIX MEpexojaax THIA
pacruiaB  (pactBop) — TBepumas  ¢asza. JleficTBUTENbHO WM3BECTHO B  (HU3HKE
KOHJICHCHPOBAaHHOTO COCTOSIHHS, 4YTO (ha30BBIE IMEPEXOAbl YYBCTBUTEIBHBI K BIUSHHIO
BechbMa CJa0bIX (HU3MYECKHX TMOJIeH, TaKUX Kak (u3nueckue Tmoyis OMOIOTHYECKUX
O00BEKTOB, TAK ¥ ICTOYHUKOB TTOJIEH BpaIlCHUS.

Takum criocobom, Hanpumep, BrepBbie B 1990r ObUTI0 3KCIEPUMEHTAIBHO MOITBEPKICHO
BIIMSSHUEM TOPCHOHHOTO W3JIydeHHs (CTallMOHApPHOE CHMHOPHOE II0Jie) Ha IPOIECCHI
KPUCTAJUTM3AUUN MHLEISPHBIX cTpyKTyp [10]. Pa3zpabGoraHa TeXHONOTHsS TONYy4YCHUS
CHJIyMHHAa C TIOMOIIbIO BO3JACHCTBUS TOPCHOHHOTO H3IYYEHHUS Ha MOJIYy4YEeHHE CIUIaBa
AIOMUHUS U KPEMHHA. B oTIM4me oT cTaHAapTHBIX TEXHOJIOTUI MPOU3BOJCTBA CHIIYMHHA,
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B HOBOM TEXHOJOTMM HE HCIOJIB3YIOTCS JETUPYIOIIME MPUCATKA MJi1 YBEJIMYECHHS
MPOYHOCTH ATOTO METAaJIa U CIEelUabHbIe XUMUYECKUE JOOABKH JIJIsi CBA3bIBAHUS Ta30B B
CUIIyMHHE. YJaeTcs 3a CUET JAEHCTBHS TOPCHUOHHBIX MMOJIEH yBEIWYUTh MPOYHOCTHh B 1,3
pasza, a IacTUIHOCTh B 2,5 paza. OTHOBPEMEHHO yBEIIMYEHUE MTPOYHOCTH M TUIACTHYHOCTH
CTaHJAPTHBIMHU TE€XHOJIOTUSIMH HEBO3MOXKHO.

Ony0aMKOBaHO MHOTO AKCIEPUMEHTAIBHBIX PabOT, MAaTEHTOB MO CO3IAHHUIO PA3TMYHBIX
HCTOYHUKOB dHEPTuH, K03(hdUIMeHT mone3noro neiictBus kotopsix npesbimaer 100% [3].
OnHako, B KJJaCCHYECKOM Kypce TEPMOJUHAMUKH CTPOTO JOKA3bIBACTCS, UTO JIJIS 3aKPBITHIX
cucteM KIIJ[ me moxeT ObiTh Oosbiie 100%. OnHako, ecnu cucTeMa OTKPBITasi U B CUITY
ATOr0 MOKET TOJydYaTh SHEPTHI0 W3 BHEIIHEH Cpefbl, TO Takas CHUCTEMa MOXET HWMETh
moboe 3Hauenue KIIJ. DTo oTHOCHTCS, B TEPBYIO OdYepeib, K TOPCHOHHO-BHXPEBBIM
reHepatopaM. Eciau ymaercs yBEIWYMTh KOJIMYECTBO HSHEPTUH, HW3BJICKACMOW U3
(GU3HYECKOTO BaKyyMa W HCIOJIb30BaTh JUIsi OOECIEYCHHs] DHEPTUU, HEOOXOTUMOU st
paboOThl  DJEKTPOJBUTATENSI, MpeoOpa3yst TOJydyaeMyl TEIUIOBYIO  DHEPTHUI0 B
AJIEKTPUYECKYIO, TO TaKas yCTaHOBKA CTAaHET aBTOHOMHBIM HCTOYHHUKOM SHEPTHUU. ITO
CTaHET PEBOJIIOIUCH B SJHEPTETHKE.

Ocoboe 3HaueHHe UMET paboThl MO M3YYEHHIO BO3JCHCTBUS CTATMUECKUX TOPCHUOHHBIX
nojieil 00BEKTOB JKMBOM HPUPOBI pa3HBIX YPOBHEW. DTO CTalo0 BO3MOXHBIM Osarojaps
ycmexaMm pa3BUTHSI COBPEMEHHBIX BBICOKOUYBCTBUTEIBHBIX METOJIOB PETUCTPALMU
TOPCUOHHBIX M3JIYYEHHH, KOTOPBIE MO3BOJSIOT PETUCTPUPOBATh YaCTOTHBIE CHEKTPBI 3TUX
n3nydeHuid. [IpoBoasTes vccnenoBaHus O CO3JaHUIO OaHKa JaHHBIX CHEKTPAa TOPCUOHHBIX
U3IyYeHUH pa3HbIX TKaHE! IPU pa3HbIX 3a00JIeBaHUSAX B Pa3HbIX cTagusax. biarogaps stum
paboTaM TOSIBIJIACh BO3MOXHOCTH CO37aBaTh OO0OpPYAOBAaHUE, KOTOPOE TO3BOJSET
OCYIIECTBJIATh JUATHOCTUKY COCTOSIHUSA 310POBbS YEJIOBEKA, U3MEPSS XapaKTEPUCTUUECKUE
CHEKTPbl TOPCUOHHBIX YaCTOT OTJEJIBHBIX KJIETOK, KaKMX-JIMOO YacTeil OpraHoB yesloBeKa
WIM €ro TKaHEeW M COMOCTaBJIsAsA C COOTBETCTBYIOLIMMU CIIEKTPAMM 3J0POBBIX KJIETOK HWJIU
OpPraHoB, B TOW WJIM WHOW CTENEHHM MNATOJOTHMYecKux. Pa3paboTaHbl M HCIONIB3YIOTCS
TopcuoHHbIe MeTO I AuarHoctuku (TORDI).

N3BecTHO BakHOE ciencTBre U3 Teopun Ban XoBeHa O TOM, 4TO Ul IOJIY4EHUS ITOJTHOMU
uHpoOpMalMM O Kakoi-mubo cucreMe ee HeoOXOOUMO paspyluTb. B 3Tol cBszn
paspylleHue TKaHell YenoBeka, JUIsl MOodydeHHuss MH(popManuu o0 UX COCTOSIHUH, SIBIISETCS
HEJOIyCTUMOW IUIATOM 3a IMOJy4EHHME CBENEHUU O 310poBbe uesoBeka. Kpurepuin Ban
XOBEHa MOXHO BBIIIOJHUTH C ITOMOLIBIO IIPOLEAYPHI MUHUMAJIBHOIO IEHCTBHS, KOrAa
KJIETKA HE pa3pyllIaloTCs, & aTOMbl 3TUX KIJIETOK SBISIOTCA NEPBUYHBIMU MCTOYHUKAMHU
PETUCTPUPYEMBIX TOPCHOHHBIX CIEKTPOB, IIEPEBOAATCA B HEPABHOBECHOE COCTOSIHUE C
MOMOIIIBIO BHEITHETO BO3MYIIAIOIIETO AeWCTBHA. PabOTHI B 3TOM HampaBICHUH HAXOISATCS
II0 CYHIECTBY B Hayajle CBOETO Pa3BUTHUSA U BECbMa Ba)KHBI, HAIIPUMED, B IUIAHE U3YYCHHUS
(GU3MKH CO3HAHMS U TIOJICO3HAHUS YEJIOBEKa.

JleTekTHUpOBaHKEe CTATHYECKUX TOPCHUOHHBIX MOJIEH
Kak yxe ykaspiBanock Bbilie, BrepBble A.E.AkuMoB [4] yka3piBal Ha BO3MOXKHOCTb

MOSIBJICHUS TOJIeH KpYy4YCHUA 0COOBIMH TCOMCTPUYCCKUMU HIIX TOIIOJIOTHUYICCKHUMU
(bOpMaMI/I. DEHOMEHOJIOTHYECKH UM MMpCaACKA3bIBAJIOCH, UTO TOPLbI KKOPOTKOI'0>» MUJIIMHAPA
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(D = H/2, D — nuametp nmauHapa, a H — ero minMHa) cO34al0T 30HBI IMOJSA KpPydYEHUS
[IPaBOBpAIIAIOIEro MMojis, a <«mimHHoro» muiauHapa (D < H/2) cooTBeTCTBEHHO MoIe
neBoBpamatomee. TakuM o00pa3oM, MOJBIA MWIMHAP TMPEIcTaBiseT coboi Hambomee
MPOCTOE  YCTPOMCTBO, CO3/AMOIIEE  TOIMOJOTMYECKOe  HMCKPHUBJICHHE  (DHU3HUECKOTrO
npoctpaHcTBa. [1o cymecTBy, MOJBIA WIMHIP — YHUKAJIBHBIA TeHEPATOpP MOJICH KPYUYCHHS,
B TOM CMEBICIIC, YTO TOpel IUIMHIpa (GOPMHUPYET TOJe KPYYEHUsS TPAaBOH WU JICBOU
NoJIIpU3aIiy (B 3aBUCUMOCTH OT COOTHOIICHHS MEXKIY JJIMHOW U JMaMETPOM IHMIIMHAPA), a
BHYTpH IIWIIMHIpA (HOPMHPYETCS MPOTHBOIOJIOKHOE IMOJIE TOMY, KOTOPOE BO3HHKAET Ha
TOpIIE WIHH]IPA.

DKCIEPUMEHTAILHOE TOATBEPKACHHE OTHX IMOJOKEHHIH O CTaTHYECKMX TOPCHOHHBIX
MOJISAX, UX CUMMETPHUH mony4ensl [11].

HemocpencTBeHHO T0Ka3aTEbCTBO ACHMMETPUH TIOJIST PU3NIECKOTO TPOCTPAHCTBA CIICTYET
U3 MCCIEOBAHUM CTPYKTYphI BOJIbI, OJYYEHHON C MOMOIIbI0 MEMOPAHHOIO 3JEKTPOIU3a
[12]. B [13] aBropel yKa3piBaiM, 4YTO BOJA, IOJYYCHHAs B AaHOJAHON TOJOCTH
AJIEKTPOJIM3Epa, MPEACTaBIseT CoOOW JieBOBpamaroIlyo Boay (L—cummerpus Bombl), a
BOJA, NOJIyYeHHas B KaTOAHOW TIOJOCTH OJJIEKTPOJIM3EPA, HMEET MPaBOBPAIAIOIIYIO
cummeTpuio (R-8oma). O0e 3TH BOJIbI KIMEIOT Pa3IHUHYIO0 CTPYKTYpHYIO cummerpuio [12] u,
YTO OUYEHb BAXXHO, PA3IUYHYIO OHOJIOTUYECKYI0 aKTUBHOCTD - TO, UTO HA3bIBACTCA “KUBAS"
— RBoaa u «meptBas» - L-Boja.

A.E.AxumoB BriepBbie B [4, 5] moka3ai 4To OOBIYHBIA MOCTOSIHHBIN MAarHUT MPEACTaBIISCT
CO0OM UCTOYHHK CTAIIMOHAPHOTO (MOCTOSTHHOT'0) TOPCHOHHOTO moJisi: N —moroc MaruuTa —
3t0 R (mpaBoBparmiaromiee) moie, a S — momroc Maruuta — 370 L (JeBoBpaimaroiiee)
TOPCHOHHOE T0JIe. DKCIEPUMEHTAILHO 3TO MOJATBEPKIACTCA C TOMOIIBIO JTFOOBIX
(GU3NYECKUX KCCICIOBAaHUI BOJBI, AaKTUBUPOBAHHOW COOTBETCTBeHHO R wmim L mosem
MOCTOSIHHOT'O MarHuTa.

Bona (ee ¢usnmueckue XapakTEpUCTHKH) M3MEHSIOT CBOM CBOMCTBA O] BJIMSHHEM ITOJIS
nUpaMuzibl, KOHyca (KaK TIIOJIble CTPYKTYpbI, TakK IeJbHbIE (OPMBI), YTO TaKKe
noATBEpKAaeT npeackazanus A.E.AkuMoBa, UCXOs U3 UJIEU TOPCUOHHBIX MOJIEH.

Bonma sBnsercs [eHCTBUTENPHO YHHBEpPCAIBHOM Cpelod, KoTopas cama (CBOMMH
(U3NYECKUMH CBOWCTBAMH) pearupyer Ha HaJlW4he TOPCHOHHBIX TIIOJIEH WM IOJeH
BpallleHUs,, a KPOME 3TOro, IMOCKOJIbKY BOJA SIBJSIETCS OCHOBHBIM KOMIIOHEHTOM JIFOOOM
KUBOU CTPYKTYPhI, TO UMEHHO 4epe3 M3MEHEHHE CBOWCTB CBSI3aHHOW M CBOOOJHOM BOJIBI
OpraHaMM >KMBOTO, JIFOObIE KUBbIE CUCTEMbl PEAarMpyroT WM «UyBCTBYIOT» TOPCHOHHBIE
10151 J1I00O0M BEJTMUMHBI U HE TOJIBKO IIOCTOSIHHBIE, HO U IEPEMEHHBIE.

TOpCI/IOHHI)Ie MHOJIA U CO3HAHHUC YCJI0BCKaA

O cBsI3M HAyKH M CO3HAHUSA BBICKA3BIBAIHCH MPAKTUYECKH BCE BBLAAIOIIMECS (DU3UKH MUPA.
Hanpumep, H.bop, B cBOMX Hay4yHO-IYXOBHBIX OYEpPKax IMOAYEPKUBAI HUICIO O TOM, YTO
¢busnka BrimodaeT B ceOs u co3Hanue. OH mucan [14] «IIpoGiemMa COCTOUT B BBISSCHEHHH
TOTO, HACKOJIBKO (PM3UYECKHH OIBIT MOXXET NMOMOYb HaM B OOBSCHEHHUH OPraHHYECKOM
’KU3HH, B €¢ O0TaThIX M Pa3HOOOPA3HBIX MPOSIBICHUIX.
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[Tocne H.bopa ¢ ananm3om 31Ol mpoOiemsbl dyepe3 (U3UKYy TOPCHOHHBIX MOJIEH BIIEPBBIC
BeicTynui A.E.AkumoB B 1998r [4, 5]. B coBpemenHoit (HOBO#) (husuKe, KpoMe 0OBIYHOTO
MOHATHUS O MAaTEPUH €CTh IMOHATHE MOJIEBOH MaTepUH, Ky/la BKIFOUAIOTCSI TOPCHOHHBIC TTOJIS
KaK HeOTheMJIeMasi CYIIIHOCTh CO3HaHMs. TOPCHOHHBIMYU TIOJISIMU CTaHYT Ha3bIBaTh TO, YTO B
COBPEMEHHON OWOJIOTHH pa3HBIMH aBTOPAaMH TIPUHSATO HAa3bIBaTh I0-Pa3HOMY. OJIHHU
Ha3bIBAIOT 3TO OMOMOJIEM, IPYTHE — IICU-TIOJIEM, UHBIC HAa3bIBAIOT MUOTHYECKUMHU JIYYaMH U
T.0. Bce cBolcTBa, KOTOpBIE XapakTEpHBbl Ui TOPCHUOHHBIX IIOJIEW, TOXKIECTBEHHO
COBIIQJAIOT C TEMH, YTO HAOJIOAAFOTCS B MPOSIBICHUH co3HaHus [15].

Ceroansi, Ha 3Tare 3apOXKJACHUS HOBOW IPbI YEIOBEUSCKOM ITUBHIIM3AIIUU, 3PbI HOOCHEPHI
no B.M. BepHanckoMy, HaO CYIIECTBEHHO MO-UHOMY OTHECTHCh K TOMY, YTO HAa3bIBAIOT
TOHKUM MHUPOM, CO3HAHUEM, YMOM U UX MPOSIBICHUEM.

Kak ormeuaer aBTop crathi A.CuraueB [15] ”"JlokyMmeHT, moamucaHHbId B KOHIE XX
cronerus, akagemukoM HAH Ykpaunst B.1.TpedpunossiM, B Oyaymiem, BEpOsITHO, TONAAET
B KakoW-HHOynb My3ei ucrtopud Haykd. B HeMm mnpuBeneHa HeOosblnas TablMyka, B
KOTOpPOW HamMCaHO, 4YTO MpocTas IUIaBKa MeTajula, €ro pasjiMBKa B M3JIOXKHUIBl U
3aCTBIBAHUE NIPU MWCHOJB30BAHUM TOPCUOHHBIX IIOJIEM, CO3JaHHBIX C IOMOIIBIO
TOPCUOHHOT'O T€HEpaTopa, JAIOLIEro TAKUE K€ M3JIYyYeHUs, KaK MO3T 4eJOBEeKa, MpUBENa K
TOMY, 4YTO MeTaul OO0JiaZaeT ONpeACICHHBIMU XapaKTepucTHKamu (yKa3zaHbl TMpeae
MPOYHOCTH, YIAPHOH BA3KOCTH, KOPPO3UOHHOM CTOMKOCTH).

BTOppIM IYHKTOM JOKYMEHTAa YKa3aHO, YTO NPU BO3ICUCTBUM HA METAJUI IOJAMU
TOPCUOHHOI'O T'€HEPATOPA, KOTOPBIA JAET TAKHE K€ U3JIYUYECHHUs], KAK MO3T YEJIOBEKa, METAJLI
CTAaHOBHUTCS aMOP(PHBIM, KOPPO3ZHOHHO-CTONKHUM, TPOYHBIM, TUTACTHYHBIM H T.]I.

Tpernit mOyHKT JMOKYMEHTa TJIACHT, 4YTO JeiicTBUEM CeHCHTHBA (T.e. CEHCOPHBIM
BO3J/ICHCTBHEM) TOOMIIUCH TOTO, YTO CTPYKTYpPHBIE M3MEHEHUS KPUCTAJUIMIECKON PEIIETKH
MPOU3OILIA TOYHO TaKUe XKe, T.e. ObUI MONy4eH aMOp(HBIA METal, HO BCe (PU3UUECKHE
XapaKTePUCTUKU MO MPOYHOCTH, IMJIACTUYHOCTH U KOPPO3MMHOW CTOMKOCTH OKa3aluCh
3HAYUTENIFHO BBIIIE, YeM y IpHuOopa, FTeHEPUPYIONIETO TOPCHOHHBIE OIS

Bce wu3BecTHBIC (1)I/IBI/I‘IGCKI/Ie 3aKOHBI HpI/IpOIlI)I HC TOJIbBKO HaXOIiATCA B CTPOI'OM
COOTBCTCTBUU C 3aKOHAMM IIPOABJICHUA pa3dyMad, HO U ABJIAIOTCS ITPOU3BOIHBIMHU OT HUX>.

BceoObemimtomuii 3aK0H MPUPOABI, 3aKOH ITUKIUYHOCTH BBITOTHIETCS KaK IS MaTEpHH,
TaK W IS CO3HaHUA. 3aKoHy (uU3MYecKkoMy, CHOPMYIMPOBAHHOMY JUIsl MEXaHUKH
N.HbtoToHOM <«BakoH JAEUCTBUS U MPOTUBOJAEHCTBUSI», COOTBETCTBYIOT JyXOBHEIE,
COLMAJIbHBIE, IPABOBBIC, ICUXOJOTHYECKUE U APYTHE B3AUMOOTHOIIEHHS MEKTY JIHOIbMU.

9Hepr1/151 CO3HAHHA U AYXOBHAA SHCPIUiad HCYHUUTOKUMEI.

CeromHs B MHUpE CIOXHWIACh KaTaCTPOMUUECKH TsDKENasi SKOJOTHYECKas CHUTYaIlus,
MOCJIEACTBUS KOTOPOM IMpeACKa3aTh MPAKTUYECKA HEBO3MOXKHO. ['JNaBHasg mpuyMHa 3TOU
CUTYallM¥ COCTOUT B HPABCTBEHHOM Jerpagallid CO3HAHUS JIOJIEH.

HpI/IHIJ'IO BpEMsA BO3BBICUTL YCJIIOBCUCCKOC CO3HAHUC, YUHTBLIBAA, YTO MBICJIb OYCHb TCCHO
CBsA3aHa C MaTepHeﬁ, HayKa € IOYXOBHOCTBIO, YCJIIOBCK C HpHpOI[Oﬁ U OCHOBOU 9TOMY
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aBisgeTca (U3MKa TOPCUOHHBIX MoJiel. Pa3BuTre 3TOro HOBOrO HampaBlIeHUs COBPEMEHHOM
HAyKH CBS3aHO ¢ poccuiickuMu yueHbIMU A.E.AxumoBsiM u I'.M.11IumoBeim [8].

3akJII04YeHue

HasBanme crathu ompeaenuiaa WUCTOPHUS, KOTOpas IIOCTHTIIAa HAyYHYIO Kapbepy
A.E.AxuMoBa, OOBEKTHBHO W TIOJTHO M3JIOKEHHAs Ha caiite «BTopast ¢usuka», Gmaromaps
Tpyay B.KuramoBa. B craThe maHa mombITKa MOATBEPAUTH TOMOJHUTEIBHO, YTO BCE, YTO
mpecKa3biBal U moaTrBepAmt pabortamu A.E.AKMMOB U €ro mocieoBaTelid, He TOJIBKO HE
UMEEeT HUKAKOTO OTHOIICHHS K JDKEHayKe, HaoOOpOT, MOATBEPIKIAET, YTO MCTHHA BCEr/a
pOXmaeTcss B TSDKENBIX MyKax. VHOTZIa WM dbamie BCero W3-3a CO3HATENBHOTO WIIH
0€CCO3HATETLHOTO OTHOIICHUS, KAK CAMUX TBOPIIOB HAayKH, TaK W OOIIECTBA HE CTOIBKO K
HayKe, CKOJIBKO K MX TBopuaM. [Ipumep 3TOMY BCSI UCTOPHUS C AESATEIbHOCTHIO KOMHCCHH
PAH no 6oprbe ¢ mKeHayKow.

A.E.AxuMOB yIIen u3 KW3HM, OCTABIIMCHh HE3ACIYXKEHHO OKJeBeTaHHbIM. [lo cyiecTBy,
paboTa akaJeMU4YecKOH KOMHCCHM CBeJach K YHHUUYTOXKEHMIO Ppa3BUTHUS HAy4HOTIO
HampaBJIeHUs 110 (PU3MKE U TEXHUKE TOPCUOHHBIX nojieil Poccuu.

HctuHa Bcerma BOCTOPKECTBYET M CO BPEMEHEM YUYEHBIM MHp OyJaeT BCIIOMHHATH O
TOPCHOHHBIX TMOJIAX, KaK celyac Mbl BCIIOMHHAEM O HWCTOPUHU Pa3BUTHs KHOCPHETHKH,
redetukd B CoBerckoMm Corose.

Ha camoMm nene npuopuTeT M3ydyeHus TOPCUOHHBIX MOEH, 3a10KeHHbI A.E.AKUMOBBIM -
TO OCHOBAa HAMpaBJIEHUS Pa3BUTHUA HayKd OyIyllero, Hayku U (PU3UKU CO3HAHUA U
MOJICO3HAHUS YeNIOBEKa, HAyKH, KOTOpasi MOXET U JIOJKHA MPEeIOTBPATUTh HPABCTBEHHYIO
JeTpaialvio O0IIeCTBA M COXPAHUTh ITUBUIIU3AIMIO HA TIAHETE 3EeMIIS.
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