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duzuKa SIBISIETCA SKCIIEPUMEHTAIIBHON HAyKOM.

C.Tune (naonuco na cmene xabunema 4-
59 JI.]].Ueanenxo na guspaxe MI'Y)

ITocTaHoBKa BOIIpoCa

N3yuas kpuTHKY TOpCMOHHOM runote3bl AkumoBa-11Iumnosa, s yoeauics, 4To G0JbIIMHCTBO
KPUTHKYIOIIUX HE 3HAET HE TOJHKO 3KCIIEPUMEHTAIBHBIX (PAaKTOB, JISKAIIUX B OCHOBE 3TOM
THIIOTE3bl, HO U HE YWTAIM NEPBOMCTOYHHKOB 1O JAaHHOMY Bompocy [1, 2, 3]. Muorue He
paccMaTpUBAIOT BCEPHE3 ATY TMIOTE3Y M3-32 HECKOJIBKUX JOBOJIBHO CMEJBIX YTBEPKICHUN
€€ aBTOPOB, XOTSI HUYETO HE MOT'YT CKa3aTh 10 CYIIECTBY MMPOTHB OCTAJIBHBIX €€ MOJIOKEHUI
TM00 M3BECTHBIX MM pPE3yJbTaTOB SKCHEPUMEHTOB. llepBblii THUI KPUTHKYIOLIUX, Kak
MPABUJIO, HE JKEJIaeT 3HAaTh HUKAKUX 3KCIIEPUMEHTAIbHBIX (DaKTOB, HE YKJIAbIBAIOIIUXCS B
yueOHuKU. Ecnu jxe MpuHATh BO BHUMaHHE HEMHOTOYHUCIIEHHYI0 KOHCTPYKTUBHYIO KPUTUKY
TOPCHOHHOM THIOTE3bl, TO OHA HMCXOJUT B OCHOBHOM OT JItOJI€H, 3HAKOMBIX C 00JaCThIO
aHOMAaJIbHBIX (PU3UYECKUX IKCIEPUMEHTOB HE MOHACTBILIKE, U aBTOPOB CBOMX COOCTBEHHBIX
OpUTHMHAJIBHBIX TUIOTE3. Takas KpUTHKA BbI3BaHa, KaK MPaBUJIO, HEJOBOJIBCTBOM TOT'O, YTO
OJTHOW TUNOTE30i (K TOMY K€ YYyXKOH) XOTAT OOBSCHUTH Cpa3y BCE HEOOBSICHEHHOE, W
3aKJIFOYAeTCsl B OCHOBHOM B BOIMpoce: "A MoyeMy MMEHHO TOPCHOHHBIE MOJIS, @ HE YTO-TO
apyroe?". Hacrosimiasi ctaThsi pacCMaTpuBaeT HEKOTOPYIO YaCTh COBPEMEHHON aHOMAaJIbHOM
(EHOMEHOJIOTMH U TPEACTABIsET COOOH DSKCHPECC-TIONMBITKY TOWCKa OTBETa Ha JTOT,
0e3yCIIOBHO, 000CHOBaHHBIN BOIIPOC.

HpeI[CTaBJIeHI/IH 0 TOPCUOHHBIX MOJISAX

[lepeuniciium KpaTKo T€ CBOMCTBA, KOTOPbIE CTOPOHHUKM TOPCUOHHOM TUIoTe3bl AKMMOBa-
[[InrmoBa NPUIUCHIBAXOT TOPCUOHHBIM IOJISIM:

1. J{anpHOIEHCTBHE 1O KBAHTOBOMY CIIMHY U MaKPOCKOIMUYECKOMY BPAILIECHUIO.
2. HeskpanupyemMocTh OOBIYHBIM 00pa30oM.

3. AkcuanpHasi CAMMETPHSI HCTOYHUKOB TOPCHOHHOTO U3ITyUEHUSI.

4. Hanuuwve NeBBIX U MIPaBbIX TOPCHOHHBIX MOJICH.
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5. HeosnepreTuueckuii, royiorpa@uuecKMii MW HEIOKAJIBHBIA XapakTep TOPCHOHHOTO
W3ITY9ICHHUS.

6. CkopocCTh pacpoCTpaHEHHUsI Ha MHOTO TIOPSIKOB OOJIbIIIE CKOPOCTH CBETA.

7. ComyTCTBHE 3JICKTPOMArHUTHBIM TIOJISIM.

8. llpursokeHne OMHOMMEHHBIX W OTTAJIKMBAHWE PA3HOMMEHHBIX TOPCHOHHBIX
3apsiioB’.

9. TlepBu4HBIC TOPCHOHHBIC MMOJIS KaK OCHOBA (DM3UYECKOTO BaKyyMa.

10.KBaHTaMu TOPCHOHHOTO TIOJIS SIBJISFOTCSI HEHTPUHO YIIBTPAHU3KUX YHEPTHH.

11.Hammumne cratnyeckoro (0Oiagaroniero OrpaHMYCHHOW O00JACThIO0 JCHCTBHS) H
JMHAMHYECKOTO TOPCHOHHOTO M3JIydeHHs (HE HMMEOIIEro COOCTBEHHBIX OIMKHHX
TPaHMII).

12.T'eHepanusi TOPCUOHHBIX TOJIEH T€OMETPUICCKUMH (POpMaMHU.

Takue monoxeHus, Kak royorpaduyeckas NIpUPOJA, HEIHEPIeTUUYECKUI XapakTep
BO3JICHCTBYS, HAIWYHME JIEBOM W TPaBOM MOJAIBHOCTEH TMOJIsA, MEpPeHOoC WHGOpMAaIuH,
BBICOKAsl IPOHUKAIOIIAsI CIIOCOOHOCTh, MOATBEPKIAI0TCS MHOTUMU 3KCIIEpUMEHTaTopamu. B
YaCTHOCTH, U3BECTHBI (PEHOMEHBI:

* AnpecHoro (pu3HUECKOro BO3JACHCTBUS Ha 00BEKTHI uepe3 ux portorpaduu [4, 5].

o JIOCTOBEpDHOTO  CUYUTHIBAHHS  JIOMOJHUTENbHOW  (CKpBITOH) wuHDOpMAIH ¢
dororpaduii [6, 7, 8, 9, 10].

* [lapamokcanbHOrO OEHCTBUS TOPCHOHHBIX I'€HEPATOPOB, a TAKXKE SKCTPACEHCOB Ha
OMOJIOTHYeCKHUe OPTaHU3Mbl, HEPABHOBECHBIE (PM3NYECKUE U XUMHUYECKUE MPOIIECCHI,
a TaKKe Ha MmapaMeTphl KBAHTOBBIX ClydaiHbIX mporeccos [11, 12, 13, 55, 56].

* BpICOKOI MPOHUKAIONMIEH CHOCOOHOCTH BO3ICHCTBUS TOPCHOHHBIX TEHEPATOPOB U
akcTpacencos [14, 15, 16].

» Ilepenoca nHOpMaIHK O BEIIECTBE Yepe3 U3TYUEHHE OT TOPCUOHHBIX T€HEPAaTOPOB
[15, 17, 18].

* HemokanbHOro B3auMoieiicTBus Mex 1y oobekTamu [11, 19, 20, 21, 22].

* T'enepamuy BBICOKONPOHUKAIOIIEH HEAIEKTPOMATHUTHOW KOMITIOHEHTHI J1a3epaMu,
CBETO/IMOIaMH, PaIHO3JIEKTPOHHOM anmaparypoii [23, 16, 24, 25, 26].

OTH 3P PEKTH BBIICICHH MHOTUMH UCCIIEAOBATENSIMH, @ HEKOTOPhIE U3 HUX YK€ paboTaroT
B TEXHOJIOTHAX, HECMOTPSl Ha MX «aQHOMAaJbHOCTH». HO ecTh JIn CyIIecTBEeHHbIE TMPUYHHBI
TOBOPUTH O TOM, YTO B 3TUX ()eHOMEHAX 'TOBUHHBI HMMEHHO TOPCHOHHBIE TOJIA, T.€. MO
Kpy4eHHUs ?

(I)eHOMeHbI, XapaKTEPHbIC AJ51 TOPCHOHHBIX noJieu

OcHoBHOE IMOJIOKCHHUC, KOTOPOC OTINYACT TOPCHOHHYIO THIIOTE3Y OT OCTAJIBHBIX - 3TO
IIpUBA3Ka K CHI/IHy'/BpaH_[CHI/IIO KaK UCTOYHHUKY TOPCHOHHBIX nosiei. Ha moit B3I, 4aCTb
PE3YyJIbTAaTOB JSKCICPHUMCHTOB IIPAMO T'OBOPHUT B IIOJIB3Y OTOI'O IIOJOXKXCHHUA, YaCThb - HC
HUCKJIIOUACT TAKOr0 OOBSCHEHUS KaK JOBOJIBHO BCPOATHOIO. PaCCMOTpI/IM TaKHUC PC3YyJIbTAaThbl
1 TO, KaK UX B IIPUHIOHUIIC MOKCT OOBSCHUTH THIIOTE3a ﬂaHLHOHCﬁCTBHH I10 CIIMHY.



1. 3smeHeHne KPUCTALNTHYECKON PEIMIETKH 3aCTHIBIIETO PacilylaBa MeTallla Mo JeHCTBUEM
TOPCHOHHBIX reHepaTopoB [17, 27].IIpeamnonoxkeHne 0 TOM, YTO IPH STOM OCYIIECTBIISIETCS
WMEHHO JMCTaHIIMOHHOE BO3ACHCTBHE HA CIHHOBYIO MOJACUCTEMY (GOpMUPYIOLIEHCS
KPUCTAJUIMYECKOW PEIMETKH, BMECTE C W3BECTHBIM NpUHOUIIOM 3anperta [laynw,
JIEUCTBUTEILHO, MOKET OOBSICHUTH 3TOT 3P(EKT ¢ TOUKU 3pEHUSI MEXaHU3Ma JICHCTBHSL.

2. BiusiHue TOPCUOHHBIX TEHEPATOPOB HA KMHETUKY XMMHUYECKHX peakuuii [28, 29].31ech
MPEIMOIIOKUTEIbHBI MEXaHU3M TOT JK€, B COYETAHUU C BO3MOXKHBIM KOTEPEHTHBIM
COCTOSIHHEM BEILeCTBA MPH CIIMHOBOW MOJISIPU3AlUU. XapaKTepHO, YTO ATOT IPPEKT s
TBEPIBIX cpet OOJbIIe, YeM ISl )KUKUX, & JUTS KHUJIKAX - OOJIbIIe, 4YeM ISl Ta3000pa3HbIX.

3. D heKThI OT BpAIAIOIIMXCS MAcC ¢ BIPAKECHHOW aKCHATIbHOW CHUMMETPHUEH BO3ICHCTBUSI.
DkcnepuMmentsl rpynn Jlynésa, Menbauka u uons [11, 30, 31, 32, 33, 34, 35]
MOKA3bIBAIOT, YTO BpallleHHWE BIMSIET HA PAAMOAKTUBHBIN pacmag u Apyrue (Qpu3uveckue
nporecchl. CBUICTENBCTBA MOHWKEHHUS PAJHOAKTHBHOCTH OOpPA3IOB TaKXKe HAXOMSATCS B
IKCTIEPUMEHTAX C BUXPEBBIMU yCTAaHOBKAMH, B KOTOPBIX C OOJNBIION CKOPOCTHIO BPAIIaUCh
pacTBOpHl PaJMOAKTUBHBIX cojeir [36, 37]. MexaHndyeckue SBJACHUS B3aWMOBIIHSHUS
BpalaInxcs Macc onucansl B [38].

4. AnamornyHble snepHble d(PQeKThI, HO TOpa3ao 0oJiee BBHIPAKEHHBIC, MPOSBISIOTCS O
JEWCTBUEM YCTPOMCTB, KOTOPBIE MPEICTABISIOT COO0H THITMYHBIE TOPCHOHHBIE TEHEPATOPHI
(reneparopsl KpacuoOpsikeBa, Kunnepesuua, [llaxnaponosa [20, 39, 40]),a takke psjaa
AKCTIEPUMEHTAIBHBIX YCTAaHOBOK, KOTOpPHIE, BO-TIEPBBIX, NPUBOIAT K TPAHCMYTAIUH
XUMHUYECKUX AJIEMEHTOB U MOHIKEHUIO PAJMOAKTUBHOCTH H30TOIOB, BO-BTOPBIX, OCHOBAHBI
Ha MOIIHOM DJJICKTPUYECKOM pa3pslie, U B-TPETHHUX, OMATH-TAKH COJCPKAT DIEMEHTHI
CTpPOCHHSI TOPCHOHHOTO T€HEparopa Ha OCHOBE IIMIIMHIPUYECKOTO KOHJICHCATOpa
(ycranoBku YpylkoeBa, AIaMeHKO, I/IBOI7UIOBa)2 [41, 42, 43, 44, 45, 46{M. Taxxke [63].

XapaKTepHO, YTO 3TH YCTAaHOBKM M3 JPYrol 0OJacTH HMCCIICIOBAHWN OKa3bIBAIOT TO JKE
caMoe XapaKTepHOE JICUCTBHE Ha OMOJIOTMYECKUE 0OBEKThI, YTO U TOPCHOHHBIC TEHEPATOPHI
AxumoBa (OBBIIIEHHE CTOMKOCTH MIIEKOTIMTAIONIMX K Jy4eBoit 6onesnu [47, 48, 49, 50])a
TaK)Ke SBIIAIOTCS HMCTOYHMKAMHU "CTpaHHOro" BBICOKONPOHHMKaromiero uaiaydenus [51, 43,
44]. O1n >pdheKTh TakKe MOKHO HHTEPIPETUPOBATh B MOJIb3y TOPCHOHHOW TMITOTE3BI. HE
WCKJIFOUYCHO, YTO UMEHHO Yepe3 BO3CHCTBUE HA CIIHH S/Ipa B IMPUHIIMIIE MOKHO JTOOUBATHCS
U3MEHEHHUS AACPHBIX COCTOSIHMH BIUIOTH O MHTHOMPOBaHUs/KaTaIn3a SACPHBIX PEAKIUH.
OT0 HE HCKIIYaeT (PakTopa KOJUJIEKTHUBHOCTH MPOUCXOMAIINX 37ECh SACPHBIX MPOIECCOB
pA KOTEPEHTHBIX COCTOSHHAX (CM. Tak)Ke OIMUCaHWE O3KCIepuMeHToB IlapxomoBa ¢
reneparopom Kapasaiikuna B [12], ctp. 44).

5. BoszaeiicTBUE€ CHOUH-TIOISPU30BAHHBIX TOJUMEPOB HA OUOJOTHYECKHUE CHCTEMBI W
usmeputens UI'A-1. Peus uaér 3mech 0 3almuTHBIX ycTpoiicTBax tuma dopmoct [26],

2 o o o o
Ponp nuIMHAPHYECKOTO KOHAEHCATOPa MOKET BBIIOHSATE TaKXKe JBOMHOM JMEKTPHUSCKHUH €0 pH paspsizie B BOJE,
PaBHO KaK | B JIOOBIX AJIEKTPOJIM3HBIX ycTaHoBKax. CM. Takke [68].



KOTOpBIC CJEJIaHbl Ha OCHOBE IOJHMMEpa, 3acCTBIBIIETO MOJ HW3IyY€HHEM TOPCHOHHOTO
reHeparopa. JTH TOJUMEPHI, TPO3padHbIe IS AJIEKTPOMArHUTHBIX BOJH JHAlla30HOB, B
KOTOPBIX paboTaloT MOOWIbHBIE TeldedOHBI W MHOTas JApyras paauodJIeKTPOHHAs
ammapatypa, CyAs 1O MPOTOKOJaM HWCIBITAaHUH, CIOCOOHBI OKa3biBaTh 3aIIUTHOE
BO3/ICHCTBHE OT MATOreHHBIX (akTopoB [52, 53]. YBepeHHO rOBOPHUTH O TOM, YTO MEXAHHU3M
3/IeCh UMEHHO CHUH-TOPCHOHHBIN, MO-BUIUMOMY, MPEKACBPEMEHHO, XOTs 3Ta TUIOTE3a
SIBHO MPETEH/yeT Ha MpaBaonoao0HOCTh. [IpoTokoi sxcnepumenta Opannus-Omck [54] ¢
ucnonszoBanueM UI'A-1 B kadyecTBe MHAUKATOPA TOBOPUT TAKXKE O TOM, YTO TaKas 3alluTa
MOKET TMepelaBaThCs dYepe3 COTOBBIM KaHal CBS3M, YTO caMO MO cebe Ype3BbIYaiiHO
HUHTEPECHO.

6. Dddekr ocnabieHus BO3JACHCTBHUS TOPCHOHHBIX TCHEPATOPOB M SKCTPACCHCOB Ha
JaTYMKH TPU MPUMEHEHUH CIEHHATbHBIX CIHH-MOMAPU30BaHHBIX 3KpaHoB [1, 55, 56].
Takue marepuasbl (ABOMHBIC MOJUMEPHBIC IIEHKM C MEPICHAUKYJISIPHBIMH BEKTOPaAMH
MOJIAIPU3AIMK) NPUMEHSJIUCh B KayeCTBE TOPCHOHHBIX 3aTBOPOB B I'eHEpaTOpax
KOHCTpyKIMu JleeBa u AkumoBa. XapakTepHO, YTO 3TU IJIEHKU TaKKe MPO3PAyHbl JIsS
Mana30HOB JJIGKTPOMArHUTHBIX YacTOT, NPHUMEHSBIIMXCS B OJKcnepuMmeHTax. [lpum
MapajyieJbHOM K€ PAaCIHOJIOKEHUH BEKTOPOB mojsipu3anud  dHQPEeKT SKpaHUPOBAHUS
W3ITYYCHHS] TOPCUOHHBIX TEHEPATOPOB MCUE3ACT.

7. JleficTBUE TOCTOSIHHBIX MAarHUTOB HAa OMOJIOTMYECKUE OOBEKTHI, a TAK)KE Ha XMMHUECKUE
IPOLIECCH B JKUAKHMX cpenax (T.H. aKTHUBAIMs BOJBI M TOIUIMBA). B Hacrosiiee Bpems
OTCYTCTBYET OOIIENpPU3HAHHOE 00BSICHEHHE TOTO, KAKMM 00pa30M MAarHUTHOE I10JIE MOXKET
CIIOCOOCTBOBATH OOJIBIIIEMY SHEPrOBBIICICHHIO TP CrOPAaHWHM TOIUIMBA,  M3MEHSTH
POTEKAHNE XHMHUYCCKUX PEaKIHii B BOJE U HM3MEHATH €€ OMOJIOIMYECKYI0 aKTHMBHOCTb, a
TaK)Ke BO3JIEHCTBOBATh HA POCT PACTEHHMI M caMO4yBCTBHE Jojaeil. OIHAKO TOBOJIBHO
MHOIO KOHCTPYKIMH T.H. aKTHBAaTOPOB BOABI M TOIUIMBA OCHOBAaHO HMEHHO Ha
UCIIOIB30BaHUM IOCTOSIHHBIX MAarHuTOB (IOCTaTOYHO HaOpaTh B SIHAEKCE «MarHUTHBIMA
aKTHBATOP», YTOOBI YOEIUTHCS B KOJMYECTBE IMpeIiaraeMoil MPOMYKIHH, IO-BHIAMOMY,
BocTpeboBanHOM). C TOYKH 3pEHUS TOPCHOHHOM TMIIOTE3bI MATHUTHOE II0JIE€ 3/1€Ch HH IMPH
4éM, a BMECTO OTOro paboTaeT TOPCHOHHOE II0J€ OT CIMHOBOW YIIOPSIOYECHHOCTH
SIIEKTPOHHBIX 000J109eK (heppoMarHeTuka. 31ech, BIIPOYEM, HEOOXOAMMBI HKCIEPHUMEHTHI
10 BBIJICJICHUIO HEDIEKTPOMArHUTHON KOMIIOHEHTHI M3IyYEHHS OT IMOCTOSHHBIX MAarHHTOB.
HHTepeceH B 3TO# CBI3HM 0OPaTHBIM MMPOIECC — HAMArHUYMBAHKE HEMAarHUTHBIX MATE€PHUAJIOB
U TIOSIBJIEHHE aHOMAJIbHBIX MArHUTHBIX 30H M HEKOTOPBIE TEPMOAMHAMHYECKHE dPPEKTHI OT
TUIIMYHO TOPCHOHHBIX ycTaHOBOK [57, 58, 59].

8. MeracrabunbHbiid dpdext Méccbayspa. [lo cBumeTenbcTBYy AKMMOBA, MO IEHCTBHEM
TOPCHUOHHBIX T€HEPATOPOB H3MEHseTCs MEccOayIpoBCKHIl cnekTp y coenuHeHuit Fe-ll u
nenutuHa [60], a mo cBumerenbcTBY TapaceHko, 3TOT 3¢G¢ekT ObLT HE3aBHCHMO
BocripousBenéH mno wuaunuatuee ['KHT CCCP [61]. Awnanoruusbiii 3¢ ¢ekT 3aMedcH
YpyukoeBsiM 1 IBOHIOBBIM TIPU UCCIICIOBAHUY BIMSIHUS SJICKTPOB3pPHIBA B BOJIC HA (DOJIBrY
3 Fe’, Haxomimryrocs psmoM ¢ ycTaHOBKoi [62], mpuuéMm  sddexr oxasamcs
MeTacTaOUJIBHBIM - Yepe3 HECKOJBKO CYTOK CMEIICHHE B CIEKTpE MCUYe3aeT. 37eCh MOXKHO
BBICKA3aTh OCTOPOKHOE MPEINOJIOKEHUE, YTO B ITHX IKCHEPUMEHTAX MPOSIBISACTCS OJUH U



TOT ke 3PPEKT BO3ACHCTBHS TOPCHOHHOTO U3nydeHus ('CTpaHHOTO" U3IYUYCHHUS B TEPMHHAX
VYpyukoesa u MBoiia0Ba) Ha CIIUMHOBYIO MOJCHCTEMY aTOMOB - 3()(HeKT MeTacTaOUIBbHOCTH
SBIISICTCA €IIE OJTHIM XapaKTePHBIM NPU3HAKOM TOPCHOHHBIX 3(h(HEKTOB.

9. Bpems penakcanmu SIMP «cnmH-peméTka» CymIeCTBEHHO MEHSETCS I TBEPABIX U
KUIKAX 00pa3LOB BELIECTB, MOJABEPrHYTHIX JECUCTBUIO MOILIHBIX TOPCUOHHBIX T€HEPATOPOB
[21]. Dto sBuseTCs TaKXKe MPSIMBIM CBUACTEIBCTBOM BO3JCUCTBUS HA CIUHOBYIO
MIOICUCTEMY BEILECTBA.

MOXHO 3aMETUTh, YTO NMOATBEPKACHUN XapaAKTEPHBIX OTIIMYMTENIbHBIX MPU3HAKOB UMEHHO
noJsield KpydeHus MHOro. OHM U T€ K€ YCTpPOMCTBA — JIEKTPOTOPCHOHHBIE T'€HEPATOPHI —
OKa3bIBAIOT JCHCTBUE, AHAJIOTMYHOE JIEUCTBUIO OT BPALIAOIIUXCS MACC, U B TO XK€ BpeMs
BBI3BIBAIOT BECh CIIEKTP AaHOMAJIbHOW (DEHOMEHOJOTHH, NPHUCYIIEH TakkKe IeHCTBHSIM
9KCTPACEHCOB.

OnmHako OTHENBHBIM TIOJOXKEHUSM TOPCHOHHOW THUNOTE3bl 5 HE HAmEN MPSIMBIX
MOJTBEPKICHUA B JIOCTYITHBIX MHE S3KCIIEPHUMEHTAIBHBIX padoTax. K TakuMm oTHOCSTCS
MOJIOKEHUS O HEWTPHHO KaK O KBAaHTaX TOPCHOHHOTO TOJISl, O CBEPXCBETOBOW CKOPOCTH
nepeayd TOPCHOHHOTO CHTHala, W O MPHUTHKCHUH/OTTAIKUBAHHHM TOPCHOHHBIX 3apsOB.
Haymuue quarpaMmbl HapaBIeHHOCTH (@ 3HAYUT, U HATIPABJICHUS U3JTYUYCHUS) Y pa3IHUHBIX
TOPCHOHHBIX TEHEPATOPOB, H B TO K€ BPEMs HEJIOKAJIbHBIN XapakTep HEKOTOPHIX 3(h(HeKToB
TpeOyeT OTAETbHON BHHMATEIHFHOW MPOPAOOTKU ITOJIOKEHUS O HEIOKAIBFHOM XapakTepe
TOPCHOHHOTO TOJIs (XOTS P JIOTOJIHEHUH PAacCMATPUBAEMON TUIIOTE3bI MPEIOI0KECHUEM
O COMYTCTBYIOIIMX KBAaHTOBBIX HEJOKAJIBHBIX SBICHHUSX U KOTEPEHTHBIX COCTOSHHSIX 3TO
MPOTUBOPEYHE MOXKET OBITh pa3pemieHo, a 3a0JH0 U TMOSBISIETCS OOBSCHEHHE
MeTacTaOUIBHOCTH TOPCHUOHHBIX APPEKTOB uepe3 3G(PeKT MOCTENEeHHON JEKOTepU3aluu C
OKpykarorien cpesioit). CM. B CBsI3u ¢ 3TUM Takke [14].

Emé onna rpynna mosioxeHud - 0 HEIHEPreTHUYECKOM XapaKTepe B3auMOJEHUCTBUS, UMEET
SIBHBIE TPOTHUBOpPEYHS C HEKOTOPHIMU (hakTamMu TMepeiadydl HUMIyjibca JHUOO MOMEHTa
umInynbca 4yepe3 "crpanHbie” (opmbl u3nydenuit [64, 65]. OueBuaHO, HAPAAY CO CIIHH-
TOPCUOHHBIM B3aHMOJICHCTBHEM, CYIIECTBYIOT U Jpyrue ¢usznueckue (akTopsl, He
OXBAUEHHBIE €IIE TEOPUSIMHU, U OJHOM TUIOTE30M OOBSCHUTH BCE MHOr0OOpa3nue M3BECTHBIX
aHOMAaJIbHBIX (PAKTOB, IEHCTBUTENHHO, HEBO3MOKHO.

Taxxke MHE He BCTpEYalHCh OOBSCHEHHS MEXaHW3Ma TOTO, KaKUM O0pa3oM TOPCHOHHBIC
MOJIS1 CaMOTEHEPUPYIOTCsI TeomeTpuueckumu purypamu (3ddexr dhopm). Bripouem, mue He
BCTPEYANIOCh W JPYTUX YOCIUTEIbHBIX OOBSCHEHHWH ATOTO YPE3BHIUAHO WHTEPECHOTO

addekra [66, 67].
BbIBOABI

1. Pax pe3ynpTaToB OKCIEPUMEHTOB  YKa3blBa€T HA  peaJbHOCTh (EeHOMEHa
NaNbHOJCUCTBUSA IO CIUHY, JIEKAIIETO B OCHOBE THUMOTE3bl TOPCHUOHHBIX MOJEH
AxumoBa-11Iumnosa, 1 Ha TIOJJOTBOPHOCTh ATOM THUIOTE3bI B LIEJIOM.



2. Psan monmoskeHUH TOPCHOHHOW THUIOTE3Bl HYXXIAeTCs B JalbHEWIed mpopaboTke u
SKCIIEPUMEHTAIIEHOM IOITBEPKICHHUH.

3. HexoTopas 9acTh COBpEMEHHON aHOMAJIbHOW ()EHOMEHOJIOTHH BBI3BAaHA, BUIUMO, HE
TOPCUOHHBIMU TOJISIMH, & APYTUMHU (PaKTOpamu, KOTOpbIe HEOOXOAUMO BBHIACIATH U
M3y4aTh.
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