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Pycckoro ®@usudeckoro O6mectsa, naypeara [Ipemun Pycckoro ®uzn-
yeckoro ObmectBa, wiena MexmyHaponHoro Kiyba Yuénsix (CaHKT-
[TerepOypr). OtoT ToM COAECPKUT OpPUTHHAIIBHBIE MaTepHAalbl HCCIIEA0-
BaHUH MHOTOMEPHBIX U (DPAKTAILHBIX CBOWMCTB MPOCTPAHCTBA-BPEMEHU
— mupoBoro 3hupa. HayuHslii monck OCHOBaH Ha pe3ylbTaTax Jiabopa-
TOPHBIX 3KCIIEPUMEHTOB U HATYpHBIX HaOmoneHuid. Pazpaborana HoBas
SMIMPHUYECKasi KOHIENIHUS C UCTIOIb30BaHHEM MPUOOPOB C UCKYCCTBEH-
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OHHOMY M3JTyYEHHUIO OTIpEeeNIeHbl ToOuHble koopauHatel LlenTpa Beenen-
HOH U ero akTUBHbIE CBOMCTBA. J[oka3aHO BiusHME U3nydeHus LleHTpa
Ha akTuBHOCTh COJIHIIA M 3€MHBIC mporecchl. HaiieHo oObscHeHHUe
psay acTpopU3NIECKUX U T€O(OU3MUECKUX SBICHUIMA.
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W3JIIyYE€HUU U TIOJIEH.
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OyIyT TIOJIE3HBI BCEM, KOTO MHTEPECYIOT MEPCIIEKTUBEI PAa3BUTHUS U He-
JIOCTAIOIIUE 3BEHBS OOIICNPU3HAHHONW HAyYHOW MapajurMbl, KOr'O BJje-
KyT HeM3BeIaHHbBIC 00JIACTH €CTECTBO3HAHMSL.
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«l'unomes ne usMLIUASIO... »

Hcaax Heromon

Ot aBTOpa

Ora KHUTa MpegHa3Ha4deHa JUId BCEX, KTO XOYeT pPACHIMPUTh CBOE
MHPOBO33pEHHE 32 TPeeiibl O(QUIMAIBHBIX KypCOB (PU3UKU M MOHSATH MPUYHHBI
UJIeHHOTO TepeKkoca B ()yHIaMEHTE COBPEMEHHOIO ecTecTBO3HaHMs. Ha3zBanue
«Hagana Beicmedt G3uKm» (CBEpX(HM3UKH), HA MOH B3III, HAHOOJIEE TOYHO
OTpakKaeT MEPCIEKTUBHI Pa3BUTHS M HEJOCTAIOIINE 3BEHbS B HAYYHOW mapa-
JTUrMe OOIIeTIPU3HAHHON AIIEMEHTapPHOH (KIacCHIecKOoi) (QHU3NKH.

[lepen Bamu, yBakaeMblii yuTaTenb, MOW H30paHHBIC HAy4HBIC TPYIIBI
no ¢usuke 3¢gupa, MHOTOMEPHOTO NPOCTPAHCTBA-BPEMEHH M MapauIeIbHBIX
MHpPOB. DTO OpOIIOPa, NOKIAAbI, IPOYNTAHHBIE HA MEKITYHAPOIHBIX HAYIHBIX
(dopymax, U cTaThy, ONyOJIMKOBaHHBIE B PA3IMYHBIX M3AaHux ¢ 1987 mo 2009
r. OCHOBHOM MaTepHaj pacloIoKeH B XPOHOJIOTHYECKOM MOPSTIKE.

B sTux myOaMKanusx oTpaXKeHO MOCIIEI0BATENIbHOE JBIKCHUE K Oolee
JETAILHOMY M TOYHOMY OIMCAaHHIO HOBBIX CBOMCTB NPOCTpPaHCTBa-3(pupa U
HEHM3BECTHBIX BHJIOB MAaT€pPUU HAa OCHOBE OPUTHMHAIBHBIX SMIHMPHYECKHX pe-
3yJIbTaTOB C IOMCKOM HauboJiee IpHUeMIEMO HayYHOW TEPMUHOJIOTHH.
Wneiinass MHOTOIIIAHOBOCTh HCCIEAYEMBIX 3a/ad HAaCTOJBKO OOMIMPHA, HYTO
aBTOP CUYEN BO3MOXHBIM BKJIIOYHTH B COOPHHK PSIJ] CTaTei, OCBEIAIONINX IO
Pa3IMYHBIMH paKypcaMH MaTepUalibHOCTh NPOCTPAHCTBA, WCIIONB3Ys €IUHYIO
6a3y SMITMPHUYECKUX HCCIIEAOBAHMM. DTO IOJIC3HO KakK Ul YTOUYHEHHUs HOBOH
TEpPMHHOJIOTHH, TaK M JUIs1 Ooyiee TIyOOKOTO MOHMMaHMS (PU3MKH H3ydaeMbIX
SBIICHHNA. BripodeMm, YnTaTh KHHATY MOXHO C JIFOOOW 3amHTEepecoBaBIedl Bac
CTaThH.

HemnonHOIEHHOCTh KOHIENTYaIbHBIX OCHOB COBPEMEHHOW (DM3HKH DKC-
MEepUMEHTaIbHO J0Ka3aHa MHoOW B 1985 r., yemy mocBsmieHa Opomtopa «O
HOBBIX CBOWCTBaxX (PM3MUECKOrO BaKyyMa, I'PaBUTALMOHHOTO IOJSI U MAacChI»
(1988). OTa Gpouropa OTKPHIBAET HACTOSAIIUN COOPHUK U SIBISIETCS pa3BEPHY-
TOW TIPOTPaMMON WCCIENOBaHWH, Oa3Mpyromeiics Ha MEepBBIX OTKPHITHAX. B
MOCJISYIONINX MyOIMKanusax (PU3MYECKOe MPOCTPAHCTBO MPEACTABICHO Ooee
JIETAILHO NPOpab0TaHHOW KauyeCTBEHHOW SMIUPHUYECKOH Mozenpto Enunoro
[onst Dupa.

HoBble sBiaeHust 1 3((eKTh CIENUaIbHO NPOBEPSUINCh HA JJOCTOBEP-
HOCTb C HUCIIOJIb30BAaHUEM HE3aBUCHMBIX SKCIIEPUMEHTAIBHBIX METO/IOB.
Bronze ectecTBEHHO, UTO B MOMX paboTax HET MaTeMaTHKH, KaK He ObuIo e€ B
Tpyaax ['anunes, HetotoHa, JlomonocoBa, @apajiest U Jpyrux OCHOBOIOJIOXK-
HHUKOB KJaccudeckoi Gu3uku. C KayeCTBEHHOT'O IMIMPHUIECKOTO YPOBHS IIpa-
BUJIbHEE HAYaTh M3YYCHHE OCHOB BBICIIEH (DM3WKH, UMEIOIICH ONMpeneIEéHHYI0
CBSI3b C 930TEpHIECKUMH HAyKaMH.
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[IpeameT nccnenoBaHMs 3aCIy’KUBAET 0COOOr0 BHUMAHHSI, IOTOMY UTO C
(hU3MUECKUM NPOCTPAHCTBOM OOJIE€E BCEroO CBA3aHO MPOTHBOPEUMBBIX MHEHUM,
HEIOMOJIBOK U OTKPOBEHHOT'O HEBEKECTBA. J[a M caMa UCTOpHUS HayKH, OCBEIas
(heHOMEHBI TBOPYECKOTO IIOMCKA, YacTO WX HCKaxaeT. B yromy ydéHomy
00BIBaTENIO0 OOIIECTBEHHOE MHEHHE CO3IAET MACATN3UPOBAHHBIC, TPHUIJIAKEH-
HbI€ UJEMHBIE CTEPEOTUIIB], IPUMUCHIBAs, HanlpuMep, HploToHY, KOTOpEINH BBEN
B (U3MKY IOHATHS aOCOJIOTHOTO IPOCTPAHCTBA M BPEMEHH, OTPHILAHHE
KOHIETIIUH MHPOBOro 3¢upa. OmgHaKO B IEHCTBUTEIHLHOCTH BCE OOCTOMUT HMHa-
ye, — JUIA OJTHUX CIOXHee, A ApYrux npospaunee. U renunansHeiii HeloToH, 1
Jpyroi Bennyaniuui Gusuk A. DHHINTEHH HEOJHOKPATHO MEHSUTH CBOE OTHO-
meHne K 3Qupy, HUKOrga He OTOpachiBas HAmpodb 3TOT (yHAaMeHT Mwupo-
3naHusg. B TO ke BpeMs NOMOAIMHHO M3BECTHO, YTO HE MEHEE TallaHTIMBBIE
yuénble [Jlexkapt, ®apaneii, MakcBemn U Ipyrue HUKOIZIAa HE COMHEBAINCH B
CyIiecTBOBaHMH >¢upa. M TOIbKO coBpeMeHHas opunuanbHas (aKageMudec-
Kasi) GU3MKa, TBITASICh YHTH OT HICTOPHIECKOH OTBETCTBEHHOCTH M IIpeHeOperas
MHEHHEM BEJIHMKHX IPEIIIECTBEHHUKOB, AUINIOMAaTHYHO ITOAMEHMIA 3(Up pac-
ILTBIBYATEIM OHATHEM «(H3HUECKOTO BaKyyMa».

YroObl OKOHYATEIBHO pa3o0paThesi ¢ MpobsieMoil mpocTpaHcTBa-3dhupa,
MHE TpHUIUIOCh Ooniee 20-TH JIET €XETHEBHO HEMpPENB3sITO, B TOOPOBOILHOM
TBOPYECKON H30IIMUM H3ydaTh €IUHYI0 BCEMHUPHYIO MATEpHUIO, — OCHOBY
NPOCTPAHCTBA, — IyTEM HEOOBIYHBIX HaOIIOAEeHUH U ombITOB. /s aTOro ObLITA
pa3paboTaHa crieruaibHas METOIMKA, TI03BONMBIIAS IPEOI0IETh YyBCTBEHHBIN
«IaTbTOHU3M» W PAa3BHTh KIETOYHOE OCSA3aHHE (IIECTOE YYBCTBO) O TaKOH
CTEIICHH, YTO COCTOSHHMS 3(Hpa CTAIN BOCIPHHUMATLCS OoJiee OTYETINBO, YeM
OKpYXaloImui Bo3oyX. B mTore Obuta co3maHa SKCIEpUMEHTAbHAS METOJO-
JOTUSl KaK CHHTE3 CBEPX()M3NYECKUX M TPAaAMIMOHHBIX METOJOB. DTa HOBas
SMIMPHUYECKAsT KOHLENIUS OTKPbUIA MyTH H3Yy4YEHHs MHOTOMEPHBIX CBOMCTB
CBEPXTEKYYero 3¢upa ¢ ero (pa3oBbIMH COCTOSHUSAMH («CTUXUSIMW») U MHOTO-
YHCIICHHBIMU HOTPOCTPAHCTBAMH.

K coxanenuio, crienuanbHON MOHOTpaguu HamucaTh HE YAAIOCh. DTOT
COOPHUK — TepBas M NOCJIETHSS KHATA C BaKHEHITUMHM UTOTaMU Moel Heou-
[[HaJIbHOM, TTTyOOKO JIMYHOW Hay4dHO-HCCIIEAOBaTEeIbCKONW paboThl. EcTecTBeH-
HO, TI0O Mepe MOJy4eHHs HOBBIX pe3yIbTaTOB 3(PUPOIMHAMHUYECKHE MOACIH
YTOYHSJINCH, IO3TOMY MOXHO BCTPETHTh PA3HOYTEHHUS B CTAThSIX, HAIIMCAHHBIX
B pa3Hoe Bpems. CamMoe IEHHOE B KHUI€ — 3TO IMOJyYEHHBIE IMIMPUYECKUM
MyTEM HOBBIC Hay4HbIe (HaKThl, JOKa3bIBAIOIINE BEIIECTBEHHYIO MHOTOMEp-
HOCTb MaTepuu BceneHHo# (peanbHOCTh MapajuleNbHBIX MUPOB) M CBS3BIBAIO-
IIMe TI03HABATEIbHBEIM MOCTOM OQHUIMAIBHYIO (GH3MKY C 330T€PUYECKUMHU
KOHLICMIUSIMH.

[Ipumure 6iarogapHocts, Bricmme Cuitbl, onapusmre MeHs ¢uzndec-
KAM MBIIUIEHHEM, SKCIePHUMEHTAIBHBIM YyThEM M JIOIMYCTHBIINE B CBOU

1
OTOT TepMUH HCHONB3YETCS B MOHX HEPBBIX IMyOIHKAIUSIX BMECTO «3(Hpa» HCKIIOUHTEIFHO
10J] LICH3YPHBIM JIaBJICHUEM.
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Brnanenus. Tonbko o Bamieit Bosie HanucaHa 3Ta He HPOCHIO KHU2a, 4 omuém
ouesuoya, VCCICTOBABIIETO0 TOHKHE d(UPHBIE MUPBI 0€3 pactpoCTpaHEHHOTO
HBIHE HACWJIHS HaJl COOCTBEHHBIM BooOpakenueM. [lycte u Bac, mporumaTens-
HBIA YATATENb, IOBEAET K NCTHHE MOS 3aI0OBEIb:

O, Humyuyus! [lati mue kpolivs,
Ymobul nepenemems uepez Xaoc 6ecniooHbix meoputl
U onycmumscsi 6 Oonune Omxpoimuii!

[o-HacTosieMy NMPOYHUTAHHOE IIOHMMAET TOT, KTO yJOOHO YYBCTBYET
ce0s1 B Kpeciie aBropa. IlycTh TakMM «KpecioM» Ul 4YuTaTeis OyIyT Mou
OTKPOBCHHE U TNPSMOJIYIINE, HE OTATOIIEHHBIEC IICEBAOYYEHOCTHIO, BIMSHHUEM
HayYHBIX aBTOPUTETOB M CTPEMIIEHHEM K KOMMEPUYECKOMY YCIIEXY.

Belpakato rimy00Ky:0 NPH3HATEIBHOCTH C IIOXKEJIAHWEM 3E€MHBIX Onar
MOUM EIMHOMBIIUICHHUKAM, OKa3aBIIMM HACHHYIO MOAJCPKKY M MOMOIIb Ha
pa3NMYHBIX S3Tamax paboTel: pemeH3eHTy Opormmopsl npod. PDateeBy B.0.,
npesunenty MexayHapogHoit @eneparun «lefimumary mpod. [IpoxopueBy
N.B. npexacenareno MexayHapoaHOro KoHrpecca «@yHIaMeHTalbHbIE IIPO-
OneMbl ecTecTBO3HaHUS U TeXHUKH» npod. CmupHoBy A.Il., mpesunenty Pyc-
ckoro ®usmuyeckoro OOmectBa PommonoBy B.I'., mpesunenty MexnayHa-
poaHoro kiy6a yuénsix npo¢. Kimomuny S1.I°., rmaBHOMY penakTopy KypHaia
«New Energy Technologies» ®ponoBy B.A., penakropy rasersl « AHOMaHUS»
Coipuenko T.M., cotpynauky 'AO PAH B IlynkoBo [llnutansHoit A.A., K.T.H.
Kpusomeit M.U., x.T.H. Mapunuu T.JI., Yepnsery A.®., JleontoeBy A.l'. u
BCEM YUYEHBIM, C KOTOPBIMH B3aMMOJICHCTBHE ObIJIO OoJiee KPaTKOBPEMEHHBIM,
HO TTOBJIMSIBIIMM Ha ()OPMUPOBAHUE MOETO MHPOBO33PEHHS.

HayuHnble uccrieoBaHust ¥ BBIXOJ] B CBET 3TOW KHWIH 51 HUKOTZA OBl HE
ocymiecTBMI 0e3 AYNIEeBHOIO YYacTHSl W pEalbHONH IMOMOLIM ONM3KHX MHE
moznei. Mos ocobast 6maronapHocTs K.T.H. Mumuay C.A. 3a nHQopMaImoHHOE
o0ecrieyeHne, KOMIBIOTEPHYIO BEPCTKY M OpraHM3alMI0 W3JaHUs KHUTH,
Mumuny M.A. 3a cojeiicTBre B 00€CIIEUeHUN KCIEPUMEHTANIBHBIX paboT U
yuéHomy cekperapio CounHckoro nieHrpa PAH k.¢.-m.H. Peidak E.A. 3a penax-
TUPOBaHME U ITyOIMKALIMIO MOUX CTaTeH.

OT0 BTOpOE OMOIHEHHOE W3[aHHe KHUTH YBHUAHT CBET 110 HHUIIHATHBE
U CHOABMXHUUYECKOMY JyXy MOEro Jpyra U eAuHOMbINUIeHHUKa [Ipe3suaenra
Pycckoro ®wusmyeckoro OOmiectBa Brmagmmupa ['eHHamseBuua PoamoHOBa.
OroMy OJaropogHOMY, IMPEIAHHOMY BBEICOKHUM HJealiaM YIEHOMY, MOS ocodast
BBICIIIAsT OJIATOJJAPHOCTH C MOKETAaHHUEM YCIEXOB B €ro 0€CKOPBICTHOU CITyk0e
Ha 0J1aro OTEYeCTBEHHOUW HAYKH.

Cankr-IletepGypr, 22 mapra 2014 1. Arexcandp Mumun
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«Bo Bcenennoii nem nuueeo,
Kpome 2¢hupa u e2o euxperiy

Pene Jlexapm

BBeneHune

Beicuieli ¢usukoii OyneM Ha3blBaTh HAyKy, H3y4aroUlyl0 SMIMPHYECKHU-
MH — U TOJIBKO BO BTOPYIO O4€pENb TEOPETUUYECKUMH — METOJAMH MHOTOMED-
HBIE CBOMCTBAa NPOCTPAHCTBA-BPEMEHHM W Pa3NHYHBIE BHIBl MATEPHU Iapall-
JIeTbHBIX MHPOB. (DyHIaMEHTaIBHBIM IIOHATHEM Hadal BhICIICH (HU3HKH
spisiercss MHoroMmepHoe Enmnoe Ilome D¢wupa, koTopoe B OpTOIOKCAIBHOM
HayKe NpPeICTaBICHO KaTErOPHSIMH TPEXMEPHOIO T€OMETPHUYECKOTO MPOCTPaH-
CTBa, KJIACCHUECKOTO BEIIECTBA M BpeMEHH. MHOTOBEKOBas MIPAKTHUKA pa3zeiib-
HOT'O BOCIIpUATHA U U3YUCHHA NPOCTPAHCTBA U BEIICCTBA IMPUBCIIA K TOMY, YTO
MEPBOC CUUTACTCA NPOCTHIM BMCECTUIMIIEM MaTCpHUAIbHBIX O6"beKTOB. O[[HaKO
B [[eﬁCTBHTeHbHOCTH BCHICCTBO — 3TO BCEro JMUIIb COBOKYINHOCTbH OCO6I)IX
JUHAMUYECKAX BHUXPEBBIX IMPOIECCOB camoro mpocrpanctBa-3dupa. CyObek-
TUBHOE HEBOCIPHUATHE MaTEepPHAJIbHOCTH NMPOCTPAHCTBA, COJAEPIKAILIEro BUXPHU
3¢upa BCEBO3MOXX-HBIX Pa3MEpOB, JIETJIO B OCHOBY TPaAHMIMOHHOTO (pusndec-
KOTO MHPOBO33pDEHHUS, B CETH KOTOPOrO Moman Jake OWHINTEHH, Tak U He
CO3JaBIIMI TEOPUIO €IUHOTO MOJS.

B peansHOM mnpocTpaHcTBE MHupo3naHus, BMEIAIOIIEM MHOXKECTBO
BCEJICHHBIX-9KCABUXPEH, €IUHO U MAaTEpUaIbHO BCE: Hallle MOAIPOCTPAHCTBO
(pusnveckuit BakyyM), TpaBHTallMOHHBIE W 3JIEKTPUYECKHE IIOJIS, BEIIECTBO
HAIlleTo MHUpa B JIFOOOM COCTOSIHUM W Pa3IM4HbIe OPMBI HEBHIUMOIO, «TEM-
HOTO» BEIECTBA B MHBIX MOJIIPOCTPAHCTBaX. Bpemsi — 310 ocobas «pa3oBasi»
KaTreropus, 1 0 €ro MaTcpuajIbHOCTH, Ha MO B3IJi1 4, TOBOPUTH HCKOPPEKTHO.
K nonsituto Ennnoro IMons Ddupa nmeer npsMoe OTHOLIEHHE IPHUBOANUMBIA B
MOMX MyOJUKaNusX TeHualdbHbId moctynaT Pene Jdexapra: «Bo Bcenenwnoil
Hem Huyezo, Kpome 3¢upa u e2o suxpeu». Ha 3TOoM mocrymare, Kak Ha
(yHIaMeHTe, CTOAT M3JI0KEHHBIE B KHUT'e Hayajla BBICIIECH (DM3HKH, HO TENeph
YK€ I0Ka3aHHbIE SKCIEPUMEHTAIIBHO.

B typOynentHoM mosie MHpPOBOTO CBEpXTEKydero 3Qgupa CyIecTBYeT
MHO)XECTBO Pa3HOMACIITAOHBIX BHUXPE-BOJHOBBIX CTPYKTYp, OOpa3yromux
CTEpPEOIMHAMHMYECKH MHOTOMEpPHOE (pakTalbHOE (H3MYECKOE MPOCTPAHCTBO,
JIOITyCKAIOIIee CYIIECTBOBAHHE MapajUIeIbHBIX MaTepHajbHBIX MHPOB. [lo
OTIpEeNIeNIEHUIO TapaJUIeNbHBI MHpP — 3TO BEIIECTBEHHas BHXpeBas (opma,
Ha3BaHHAA «KBA3WBEIIECTBOM» M MPHUHAJIEKAIIAs APYroMy MacImTady MpocT-
paHCTBa-BpeMEHHU (IPYroMy YPOBHIO «BUOpaluii»). B Moux wucciaemoBaHUSX
pacCMaTPUBAIOTCA TAKXKEC NMOTCHUHAJIBHBIC MapalJICIbHBIC MUPBI — MOAIPOCT-
paHCTBa, 3aNOJHEHHBIE MPOTOBEIIECTBOM KaK BHUPTYalbHOH (HhOpMON MaTepuu
(3¢upa B COCTOSIHMM TIEPBHYHOTO BUXPEBOTO BO3MYILCHHS — BHPTYaJIbHOM

Suuuknoneaust Pycckoit Meiciu. T. XXIV, ctp. 10



Pycckoe ®usmyeckoe OO1IecTBO

«teHsl»). Kitaccnuecknm aHajIoroMm IMOTEHITHAIEHOTO MHpPA SIBIISIETCS SIEKTPOH-
MO3UTPOHHBIN U MPOTOH-AaHTUIPOTOHHBIN (hM3MUECKUN BaKyyM. BelecTBeHHbIC
(hopMBI TapaIeNTFHBIX MUPOB (3(UPOHUI U APyTHe BHIBI KBa3WBEIIECTBA) IO
CPaBHEHHIO C BHPTYaJIbHBIM IPOTOBEIIECTBOM SBIAIOTCS OPTaHM30BAHHBIMU 1
JIOJNTO’KUBYIIIIMH BUXPEBBIMU 00pa30BaHHUAMHU.

YeM 0TIIMYAIOTCS MOW HAYYHBIE PE3yIbTaThl OT OOJIBIIOTO YHCIa TEOPUI
JpPYTUX COBPEMEHHBIX aBTOPOB, TAKXKE INBITAIOLIUXCS BBIWTH 3a paMKU Kiac-
cuueckoi ¢u3uku? Bcé neno B METOMONOTHU SMIMPUUCCKUX HAOTIONCHUA U
9KCIIEPUMEHTAILHBIX HCCIEOBAaHMH — OSTOH Marepu JI000H JOCTOBEPHOM
Hayku. Eciu aBTOp co3maér TeopHio, onmupasch Ha YyKHe HaydHble (aKThl, a
caM He crnocoOeH HaOJIoJaTh HOBBIE NPHPOAHBIC SIBJICHUS, TO €r0 BBIBOJbBI
Bcerga OyIyT OKOJOHAYYHBI M B JyYIIEM CIy4ae MOIYIOCTOBEPHBL. Takumwu
pe3yibTaTaMy, €CIH TOBOPUTH O (yHIAMEHTAIBHBIX Haykax, Ooilee deM Ha
90% 3anoIHEHBI HAIlM Hay4YHbIe OHOINOTEKH.

OCOOCHHOCTh MOEH IKCIIEPHUMEHTAIFHONH METOIOIOTHH 3aKIIF0YaeTCs B
HCIIOJIE30BAaHUH IIECTOTO CEHCOPHOTO YYBCTBA, CHOCOOHOTO BOCHPUHUMATH H
OIICHUBATh (PH3HYECKHE XapaKTCPUCTHKH KBa3UBEIICCTBEHHBIX d(PHPOTUHAMHU-
YEeCKUX CTPYKTYp B LIMPOKOM BHXpeBOM crekTpe. Ilpu 3toMm ompenensercs
TUIOTHOCTh M HAIIpaBJICHUE OBUKCHUSA 3(1)I/IpHI)IX IMOTOKOB, a TAaKXC I'paAuCHTHI
IUIOTHOCTH W AaHU30TPOITHBIC CBOMCTBA CTAaTUYECKUX HE BOCIIPUHUMACMBIX
OOBIYHBIMH CPEICTBAMH HETPAJULUOHHBIX mojiel. Takum oOpa3om, He cocTaB-
JsIeT TpyAa oOHAPYKUTh U Ka4eCTBEHHO, HO JOCTOBEPHO OLEHUTH HEKOTOPHIC
(u3nveckne XapaKTePUCTHUKH HEBHUANMOW «TEMHOI» Marepuu, KOTOpas B
nocienHee BpeMs BCE Ooublne OSCIIOKOUT TPAIUIMOHHYIO HAYKY TP PEIICHUH
acTpou3nIeCcKuX mMpoodIIeM.

[MomyueHnyro "epe3 miecToe YyBCTBO (KIETOYHOE OcCs3aHHe) MHpopma-
U0 CITOCOOEH OOBEKTUBHO MHTEPIIPETUPOBATH TOIBKO (DU3UK 110 MPU3BAHHIO,
TaK KaK Ha OOBIBAaTEIhCKOM YPOBHE yKa3aHHBIA MH()OPMAITMOHHBIN KaHAI CTal
UCTOYHHUKOM [[aJ'IéKOﬁ OT HAYKH ACATCIIbHOCTU B BUJIC OKKYJIbTHBIX CHCKyHHHHﬁ
WM OKOJIO-MEAMIIMHCKOIO IapiataHcTBa. Ho mociennee o6CTOSITENbCTBO HE
JIOJDKHO CIIYXHTH ITOBOZIOM Ui OTYJIBHOTO OTOpPachIBaHUS 3KCTPACEHCOPHOM
MHPOPMAIIMU KaK JDKEHAYYHOU. 371eCh 11es1eco000pa3HO OTMEXKEBAThCS OT 0ObIY-
HBIX 3KCTPACCHCOB BBCIACHUEM IOHATHUA (((bI/I3PI‘IeCKOI>’I>) CCHCOPHKH, OTJINYaro-
mieiicst COOCTBEHHONW METOJI0JIOTHEH U He TpeOyromeld OT SKCIepUMEHTAaTopa
0COOBIX CBEpXUYBCTBEHHBIX CIIOCOOHOCTEH.

I'naBHas 3aaua yu€HOro HOBOI (hopMaIiK, — KCTaTH, OYEHb CIIOXKHAs, —
KaK IepeBeCTH Ha OOLIENOCTYIHBIH (pU3NYECKUH SI3bIK HAy9YHBIE pe3yJbTaThl,
MOJyYSHHBIE B ITPOIIECCEe HETPAIUIHMOHHOTO Habumonenus. [lonnmast HeoBepre
HayYHOH OOLIECTBEHHOCTH K MOHMM OTKDBITHSM, 5 B3SUI 32 MPABHJIO Ka)J0e
HOBO€ NPHUPOJHOE SIBJICHHE BOCIPOM3BOIUTH B JIA0OPATOPUH C IIOMOILIBIO
W3BECTHBIX TEXHWYECKHX cpeAcTB. OJHAKO 34eCh BO3HUKIN HPOOJIEMBI C
TEPMUHOJOTHEH U OOBSICHEHHEM HEOOBIYHBIX PEXHMOB PabOTHl (HU3UIECKHX
nprbopoB. [Iyi1 MOHMMaHUS HOBBIX TEXHHYECKHUX MPUHIUIIOB HEOOXOANMO
CMOTpPETh HA MOM OIIBITHI HE C MO3UIUH IIOCKOW) 3JIEMEHTAapHOU HayKH, a C
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no3urit MHOroMepHoro Enunoro [Toss Ddupa. Ita MHOTOMEpPHOCTH TIO (pH3H-
YECKOMY CMBICITY COOTBETCTBYET 4-My MPOCTPAHCTBEHHOMY ((pakraibHOMY)
U3MEPEHHUI0 «BHYTPM» TPEXMEPHOTO MPOCTPAHCTBA, TO €CTh MPOCTPAHCTBEHHO-
BPEMEHHON MAacIITa0HOH KOOpAHMHATE B «HANpPAaBICHUM» M3MEHEHHUS pazMepa
BUXpEH BEIIECTBCHHBIX W KBA3WBEIIECTBEHHBIX cOCTOsSHHNA 3¢dupa. UeTBépTOoe
U3MEpPEHUE TPEXMEPHOI'O NPOCTPAHCTBA JPEBHHE YUYEHBIC HA3bIBATIH «IITyOH-
Ho#». Ha stor dyHIaMeHTanbHbIil UaeHHBINA TPOpBIB OyIeT 00palieHo BHUMA-
HHE B IIPEJCTaBJICHHBIX HIDKE O0JIee MO3IHUX JOKIagax U CTaThsX.

KiroueBbIM B HOBOM 3KCIIEPUMEHTAIBLHON METOIOJIOTHH SIBJIAETCS ITOHS -
THE «UCKYCCMGEHHO020 OUONOnAy», BBEIEHHOE 110 aHAJOTMU C MU3BECTHBIM Tep-
MUHOM «uckyccmeeHnnviil unmennekmy. CyIIHOCTh HOBOTO MOHATHS 3aKJIOya-
eTCs B HEBHUANMOM HEKIACCHYECKOM BHJE KBa3WUBEIIECTBEHHOTO BHXPEBOTO
oyt AGHpa, KOTOpOoe IUIOTHEE OKPYKAIOMIETO 3(pUpa U COINCPIKUTCS BO BCEX
(hu3MUecKHX Tenax U mpruOOpax Kak MPUCOSINHEHHAS «KUAKasH Macca. Hampu-
Mep, 3a TIpeAesbl JIF000ro TBEPIOTO Tella BRIXOAAT BUXPEBBIC BO3MYIIEHUS d(DH-
pa («TOIOJIOTHYECKHE)» TAPMOHUKH M CyOTapMOHHUKH), CO3IaBAacMbIC SJICMECH-
TapHBIMH YaCTHIIAMH, aTOMaMH ¥ MOJICKYJIaMH 3TOro Tena. OOBIYHO, MOTIHHS -
SCh NPUHLUIY HAMMEHBIIEro JCHUCTBUS, TOJIeBasi «TEMHAs MaTepHs 3aHUMAET
MUHUMAaJbHBIN 00bEM.

OnHAaKO MOXKHO CO3/IaTh 3JIEKTPOMAarHUTHBIM IPUOOP C UCTIOIBL30BaHHEM
yeunutens (TpaHchopMaropa) U CeUpHISCKON MPOCTPAHCTBEHHON 00paTHOM
CBSI3H, KOTOPBIA Oy/leT OKpYXEH HETPaAMIMOHHBIM IOJEM B pajauyce, 3HaYu-
TEJIEHO TIPEBHIMIAIONIEM pa3Mephl pubdopa. VIMeHHO Takas 001acTh BOSMYIIEH-
HOTO TPOCTPAHCTBAa Ha3BaHA MCKYCCTBEHHBIM OMOMOJIEM, IIOTOMY YTO OHA, KaK
1 3(¢uUpHOE TOJIe OMOCHCTEMBI, CO3AaéTCs BHYTPEHHUMHU aBTOKOJICOATEITLHBIMHU
mpoIeccaMi — Kak Ha aTOMHO-MOJICKYJIPHOM, TaK M HAa MakpoypoBHe. Buxpu
3¢upa B HCKYCCTBEHHOM OWOIIONE WMEIOT BHJ TOPOB, HUTEH W OTPaXKArOT
BEIIIECTBCHHBIN COCTaB CO3/IABIICH €ro amlmapaTypsl.

Masion3y4deHHble BHXPE-BOJIHOBBIE CTPYKTYPbI 3(Hpa, OTIMYAIOLIHECS
OT HCKYCCTBEHHOTO Owomons Oojiee IIMPOKUM CIEKTPaJIbHBIM COCTaBOM,
«M3ITy4aroTCs» KOCMUYECKUMU TeJaMu, pa3psyKEHHOW MaTepue M 3aloHSAI0T
MEX3BE3IHOE TPOCTPAHCTBO. Takue CTPYKTYphI MOAYMHSIOTCS IPUHIMITY Jya-
JM3Ma BOJIHA-YaCTHIA, U TAK)KE OTHOCATCS K KBAa3HBELIECTBY, TO €CTh K «TEM-
HOM» MaTepuu W NPOTO-BellecTBY (NEPBUYHBIM MAaTEPHUAIBbHBIM IOJIIPOCT-
paHCTBaM).

Crenyer 3aMeTHTh, YTO SKCHEPHMEHTANbHAs PETUCTPALMs HETPaJULIH-
OHHBIX MPOLECCOB [0 METOY UCKYCCTBEHHOT'O OHMOIIOJISI — 3TO TOHKAsl TEXHO-
JOTHUsl, YYWTHIBAMOLIas CBEPXTEKydyHe M 0ocoOble MH(OpManMOHHBIE CBOMCTBA
a¢upa. Kak craHer sSCHO M3 NaJbHEHINETO W3JIOXKEHUS, Cepusi NMpHOOpOB,
peaNM3yIoIMX 3TOT METOA, Jajla BO3MOXHOCTh HM3ydaTh HEBHIMMBINH paHee
Mup, coBepIIIEeHHO a/IeKBaTHBI MOMM (hPM3UKOCEHCOPHBIM HAOIIOICHUSAM, KC-
MePUMEHTAITBHO J0Ka3aTh (haKT CYNIECTBOBAHMS HOBOW (PH3MUECKON peabHOC-
TH M OTKPBITH (QyHAaMEHTaJIbHBIE 3aKOHBI BeeneHHOH.
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HccnenoBanuss mo (u3uke MHPOBOTO MPOCTPAHCTBa-3Upa HAYATHI
MHOW B 1982 1. DKCEpUMEHTHPYS C THAPOJIMHAMUYCCKAMHU CHUCTEMaMH, S5
OTKPBUI IMPOCTPAHCTBEHHYIO aHU30TPOINIO TU(PPY3MOHHBIX MPOIECCOB, 00yC-
JIOBJICHHYIO BpamieHneM 3emin. OTKPBUI MaKpOCKOMMYECKHEe BUXpH 3dupa
(TapoaMHAMUYECKHN MapagoKc) U u3yqmi ux cBoiictea (1985 r.). Paspaboran
pas3IyHbIe THIBI AQUPHBIX (QIFOrepoB, B TOM YUCIE C UCIOIb30BAaHUEM CHIIBI
Marnyca. B nabopaTopHbIX YCIOBHSX BOCIPOH3BEN SIBJICHHE CYIEppOTALUH
(Bpamenune xuakoctu ObicTpee cocyna, 1987 r.). BBém HayuyHoe moHsTHE
«OKHJKOW» Macchl (u3nueckoro Tena (KBa3UBELIECTBA) U JI0Ka3ajl, YTO BUXPHU
a¢upa HE3aBUCHMO OT pa3Mepa 00JIaJaloT BELIECTBEHHBIMH CBOWCTBAMH, TO
€CTh COOCTBEHHOI MacCo.

BprImomHuT SKCTIIEPUMEHT 10 Nepeiaye MOMEHTa MMITYJbca Ha pacCTos-
HHE. DKCICPUMEHTAIBHO I0Ka3al, 9TO MEXaHHKa 3(upa Kak CBEpXTEKyden
KBAaHTOBOH JKHMAKOCTH (Ta3za) MOAYMHAETCS (yHAAaMEHTAJIBHOMY MPUHIHUILY
HAMMEHBIIIEr0 BOSMYIICHUS M YTO peaknus (GU3NUCCKHX Tel Ha BO3ACHCTBHSA
cBoOogHOTrO 3dupa (matas (Gu3nyUecKas cuia) OJOKHUPYETCs aJanTalOHHBIM,
9HEPronH(POPMaNNOHHBIM 0apbepoM, MPOHHIIAEMOCTh KOTOPOrO B HHM3KOYAC-
TOTHO# 00J1aCTH U3MEHSETCs 10 3aKOHY (hJIMKKep-LIIyMoB. BBEN HayuHbIe MTOHS-
TUSI CaMOCKOMIIGHCHPOBAHHBIX 3(GHPHBIX NOTOKOB (TIOJIEi), «MEpLAIOIINX)
¢usnueckrx 3akoHOB. Ha 0CHOBE NPOBEAEHHBIX 3KCIIEPUMEHTOB JIOKA3al, YTO
(u3MyecKoe MPOCTPAHCTBO SBJIAETCS CTEPEOTUHAMUYECKH, (PpaKTaIbHO MHOTO-
MEPHBIM, PACCIIOCHHBIM Ha (ha3bl MaTepuanbHbIM 3dupom (1990 1.).

Omnupasicb Ha OTKPHITHIE 3aKOHBI 3()UPOIUHAMHKH, pa3paboTas HOBYIO
SMIIMPUYECKYI0 KOHIENIHIO M CO3/4aJ JIAOOpaTOpHBIM (M3MUecKuil mpuoop,
UMHUTHPYIOIIHNA OWOCHCTEMBI Ha YpOBHE 3(HpHBIX Bocmpustuiél (3pHUpHBI
po6oT). BB nmoHsTHE MHOrOMEPHOH (PU3NYECKON CUCTEMBI C NCKYCCTBEHHBIM
omononem (1991 r.). C momMompro 3TOTO MPUOOpa MCCIEAOBAI AHU30TPOITHBIE
CBOMCTBa ImpocTpaHcTBa-3¢upa. 3adukcupoBan >pUpHBIH BeTep, BO3HHKAIO-
U Tpy JBMKCHUH 3€MJIM IO COJIHEYHOW W TalaKTMYECKOW opouTam,
anmsorponuio bayposa-Edumona-IlInuransaoit (annzotporuio BEII) u npy-
THe aHU30TPOIHBIC HampaBieHus. OOHapyXUJI 3aBUCUMOCTh BHXPEBOTO CIIEK-
Tpa Haberaromero 3(pUPHOTO MOTOKA OT CKOPOCTH JBIKEHHUS Tena. OTKpbUI
y3KHe KaHaJbl (OKUAKOH» Macchl (IUIOTHOTO 3(Upa) MEXAY KOCMHUYECKUMHU
TeJlaMH, YTO IO3BOJIMIIO 3aperucTpupoBaTh 3dupHoe «uznydenue» CounHia,
Hentpa Namakruky, JIyssl, FOnurepa u komeTs! XakyTake (1996 r.).

OTKpBUI «KpacHBI» U «(HOIETOBBIN» CBEPX(HU3NUECKHE IHEProKac-
KaJbl - KBa3MsAEPHBIE TEPMOJANHAMUUYECKHE MPOLECCH B TypOyJIEHTHOM I10JIe
a¢upa. YTOUHHI MO/ENb (upa: BBEN MOHATHE CBEpXTEKydel BUXPEBOW cpe-
JIbl, OJHOBPEMEHHO IIPEOBIBAIOIIEH B IUIA3MEHHOM, «TBEPIOM», XKHIKOM H
ra3oo0pa3HoM cocTosHUSIX ((azax, WM «CTUXUAX»). PpakTaabHOE Harpasie-
HUe (M3MEHEHHE pa3Mepa CaMOMOAOOHBIX BUXPEH-KOPITYCKYII) OMPEACIINI KaK
YeTBEPTYIO MPOCTPAHCTBEHHYIO KOOPIMHATY, MPOXOISIIYI0 Yepe3 Mapajuielib-
HbIe MUpHI (1997 1.).
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PazpaboTan 3¢upHYI0 MOAENs TPABUTAITMOHHOTO TMOJIS 3eMJIM U DKCITe-
PUMEHTAJILHO OTKPBUI SIBIEHHE aHTHIPABUTALMHU 3JIEKTPOHOB M I'PaBHTAallMOH-
HBIH TepMoanekTpuaeckuit ¢ ekt (1998 r.). Oba sBieHNsT 00BSICHUI CYIIECT-
BOBAaHHEM B OKOJIO3EMHOM IIPOCTPAHCTBE BUXPEBOM «PEUIETKH» C PasMEpOM
SYEHKH (BUXpS), 0OPaTHO MPONOPHHUOHAIBHOW IUIOTHOCTH 3¢dwmpa. Dkcmepu-
MEHTaJbHO J0Ka3al, YTO BEPTHUKAIBHOE IBIDKEHHE B TaKOM IOJINPOCTPAHCTBE
COINIPOBOKIAETCSl SIBJIGHUEM AaHTUTPABUTAIMM M HOBBIMH JHEPreTHUECKUMHU
nporneccamu. IIpumeén x BBIBOAY, YTO UIEKTPUYECKOE Mosie 3eMIIu CO3AaéTCs
IPaIMeHTOM ILIOTHOCTH d(upa. OOBICHUI CyTOYHbIE BApUALUH ATOTO TOJIS.

B 1999 r. OTKpBII OCHOBHO# 3aKOH 3()MPOAMHAMUKN — 3aKOH BO3MYIIIE-
HUA 3(upa TeraMy U JTUHAMHYECKUMH IIPOIeccaMy Halero Mupa. BBEn nmoHs-
THE HEBHIMMOTO, «TEMHOT0)» BEILECTBA, TAKOTO K€ AaHTHBEIIECTBA U COOTBET-
CTBYIOIIMX UM BHXPEBBIX BOJH THMA /¢ bpoiist (B HEKIACCHIECKUX MOIPOCT-
paHCcTBax). B maboparopun mpu cOeIMHEHHH BEIECTBEHHOW W aHTHBELIECT-
BEHHOW BHXPE-BOJTHOBBIX CTPYKTYp TIOJyYHJ HEBHINMOE BEIIECTBO —
3¢HUpOoHNH (aHAJIOT MMO3UTPOHMS), CIIOCOOHOE K CaMOIIOIePKHUBAIOIIEHCS peak-
IIUH «TOPEHMSD» IPH CONPUKOCHOBEHUH C OTKPBITHIM IIaMeHeM. BBEN monsTHE
«TOTIOJIOTHYECKUX) TapMOHHMK KJIaCCHUECKOro BellecTBa. TeopeTHdecKH Mpen-
CKazaJl ¥ SKCHEPHUMEHTAIBFHO HU3Y4YHJI IPOAOJIBHBIN TepMOMAarHUTHbIN 3G QexT,
oOBscHsIOMUE TemnepaTypHble pasnuunst CeBepHoro u FOxHOro mosiymmapuit
3emun u Comaiia (2001 r.).

Vcrnonb3yst OCHOBHOM 3aKOH, pe3yJIbTaThl COOCTBEHHBIX HAOJIOICHUN U
u3BeCTHbIE KoopauHaThl aHm3oTponuu bBEI, moctpomn sMmupudecKyio
MoJeNb Bpamaroleiics Beemennoit co 3se3moit Abcomrora B Llentpe. [Ipubo-
POM C MCKYCCTBEHHBIM OMOIIOJIEM OINPEIEINI TOUYHbIE KOOPANHATHI U XapaKTep
HeTpaguuoHHoro uanyuenus Llentpa Bcenennoit. CoBmectHo ¢ A.A. Illnu-
TaJIbHOH, NCTIONB3ys BOJIBIION MyITKOBCKHH PaJHOTENECKOI, OOHAPYKUIIN BIIU-
sTHUE W3ITydeHus 3Be3nnl AOcomrora, Llentpa [Mamaktuku u anuzorporun BEIL
Ha akTuBHOCTH ComHna (2001 — 2004 r.r.). CoBMecTHO pa3paboTain METOIUKY
KPaTKOCPOYHOTO MIPOTHO3a COMHeYHO! akTuBHOCTH (2005 T.).

B 2005 r. oTKpBUI NPUHIUI OWIOKATBHOTO AEWCTBUS M CHUPAIbHBINA
JIETEKTOP, MO3BOJIMBIINE CO3/1aTh PETHCTPUPYIOMINNA MPHOOP, KOTOPBIHA CHOCO-
6eH HalIroaTh MPOLECCHl B MAapauUIeIbHOM MHUpPE Yepe3 JIMTENBHO OTKPBITOE
«OKHO» B 3HeprouHdopmannoHHOM Oapbepe. HoBeilmnM OTKpbITHEM cTai
CBepX(M3NUECKUI CHT'HAJ, JOKa3aBIIMH PEaIbHOCTh M3BECTHOH B aCTPOJIOTHH
«uépHoit» Jlynsl. B 2006 r. oTKpbUI KBa3HHEAEIbHYIO EPUOAUYHOCTb AKTUB-
Hoctu LlenTtpa BeenenHoi u onucan 3gpupoanHaMuuecKie UCTOYHNKY SHEPTUU
Connna. [lo kBa3uHEIETHHOMY 3aKOHY M3MEHSIETCS M aMIUIMTYAA (IIMKKEp-
IIyMOB, PErHCTPUPYEMbIX Ha3eMHBIMH HpHOOpaMu. IJTOH 3aKOHOMEPHOCTH
HOAYMHAIOTCS BCe Teodu3nueckue, ON0I0TnIecKie U TEXHOT€HHbIE TIPOLIECCHI.

B 2007 r. cpopmynupoBan IpUHIUI <GKEPHOBOBY, 10 KOTOPOMY 3a CUET
SHEepPruy BpamieHus BceneHHOW CO3/1al0TCs IJIaBHBIE BEHICCTBEHHBIC YPOBHHU B
Enunowm I[one Ddwupa. [ToarBepannocs, 9To KIIaCCHUECKOE BEIIECTBO POXKIAACT-
cs B MmacmTabax 3BE3mHON wmepapxuu. Ompenenna HampaBieHHE U OCOObIE
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CBOMCTBa 3(hUpHOTO BETpa, CO3IaBaeMOro BpalleHneM BcesneHHoi, n mokaszan
CYIIECTBOBAHKE Y HEE CBOETO «MJIEYHOTO ITYTH.

Haunnas ¢ 2001 r. mo 2014 r., exXeTHEBHO PErHCTPUPOBAN HAIIPABJICHUE
3(UpPHBIX TOTOKOB B Iporiecce «apixanns» CoNHIA M HHTEHCHUBHOCTH HETpPaIn-
nuoHHOTO mM3my4deHus LleHTpa BcemeHHOH mo mATHOANBHOHN IIKaje C IEIHI0
JlaNbHEHIIeH OIIEHKU BIIMSHHS STOTO M3Jy4YEeHHUS Ha COJHEYHBIE, reodusnyec-
KHe TPOIIeCChl U Ouochepy 3emitu.

C 2012 r. MHOrO BHHUMaHHS YACIUT 3()UPHON 3KOJIOTHH, pa3paboTKe
CIOCO0OO0B 3aIIUTHI 9KCIIEPUMEHTATOPOB OT HEIaTHBHBIX U3JTYYCHHUH H TOJIEH.

A.M. MuImIiH MpoBOIUT HUCIBITAHHUS aBTOPCKOTO PUOOPA € UCKYCCHIBEHHBIM
ouononem (ITHUB) B cBoeii nomarine naboparopuu, 2002 .
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«HpuMeHeHue MaAmemMamu4eckux Memooos He noJjle3Ho,
a GPGOHO 00 mex nop, noka AejlerHue He 0C60€HO
HA domamemamuueCKOM, CYMAHUMAPHOM YPOBHEY

E. Benmyens

O HoBbIX cBOMCTBaxX (hM3NYECKOro Bakyyma,
rpaBUTaLMOHHOIO NOJIA U Maccbl

B paboTe Ha OCHOBE OPHIMHAIBHBIX DKCIIEPUMEHTOB M PE3YJIHTATOB
HaOIoAeHNH cOpMyIUPOBAaHBl MOCTYJIATHI, PACKPHIBAIOIINE HOBBIE 3aKOHO-
MEpPHOCTH BaKyyMa U YTOUHSIOLIME XapaKTEPUCTUKU I'PaBUTALIMOHHOTO HOJS U
Maccel. Jl0OKa3aHO CyIIECTBOBaHHE NATOH (yHAaMEHTANBHOH (H3HYECKOM
cwibl. OOHapyXeHbl W HM3YyYCHBl TOPOMIANbHBIC BUXpU BakyyMma (3¢dwupa);
YCTaHOBJIICHO 00pa3oBaHMe y (DU3MUYECKUX TEJN MPUCOCIMHEHHOH BaKyyMHOM
<OKUAKOI» Macchl. PazpaboTaHa kauecTBeHHas (EHOMEHOJIOTHYECKas MOJICIb
pEANBHOr0 BaKyyMa, IPEIoJararlas, YTo XapaKTepUCTHKH (GIHKKEp-IIyMOB
U CBEPXTEKYYHMX >KHUIKOCTEH OTPaXkaloT €ro MaKpOCKOIHMYECKHE CBOMCTBA.
HaiineHno o0bsicHeHUE psy SBICHUI B reodu3nke 1 acTpou3uKe.

1. BBEJIEHUE

Teopust ¢pusnyeckoro Bakyyma (MUpOBOro 3¢upa) U TECHO CBsI3aHHAs C
HEeW Teopusl TPaBUTALMK MMEIOT CIOXKHYIO HCTOPHIO Pa3BUTUS U JAJIEKH OT
CBOETO 3aBeplleHMs. B Hacrosmee Bpemsi B (u3nKe, 1 B OCHOBHOM B acTpo-
(u3KKe, HAKONMIOCH JOCTATOYHO NAaHHBIX, yOSXKAAOMNX B HEOOXOIUMOCTH
«peBU3UI» (YHAAMEHTAIBHBIX pe3ynbraToB HeioToHa M DiiHmITeltHA. MIMeroT-
csi B BUAY HCXOJHBIE MJeW HOBoW Teopun rpaButauuu A.A.Jlorynosa [I],
KocMoronuueckue runore3bl S.b.3enpmoBuua [2], AMCKyccHs O «CKPBITOM»
Macce [3], Ho B emé Ooblieii Mepe «KpamoJbHbIe» dKcrepuMenTsl H.A.Ko3bI-
pesa [4], C.O.IlInons [5] u HekoTopwie apyrue. [Ipu 3apaBoM paccykIeHUU
HETPY/IHO 3aMETUTb, YTO JJIsl YCIICIIHOTO Pa3BUTHs (yHIAMEHTaJIbHBIX OCHOB
¢u3MKKM SBHO He XBaTaeT Oosee YOEOUTENbHBIX W HAyYHO JOCTOBEPHBIX
SKCIEPUMEHTANBHBIX (DaKTOB, KOTOPHIE YCTpPaHsIIM OBl TNPOTHUBOPEUYUS B
CYIIECTBYIOMMX (PU3NIECKUX MOJEISIX B paMkax OoJiee oOIIero momxoja H
MOTJIH OBl JIeYb B OCHOBY JI€HCTBUTEIHLHO HOBOW TEOPHH.

Hctopus Hayku NOKa3bIBAa€T, UYTO BCsKas KA4eCTBEHHO HOBas TEOpUS
CTPOUTCS Ha KauyeCTBEHHO HOBBIX (MHOTAA H3BECTHBIX, HO JIO HEKOTOPOTO
BPEMEHHU HETPAaBUIIEHO TPAKTYEMbIX) HAyYHBIX (paKkTax, 00bEKTHBHO OTpaKaro-
MMX T€ WIK UHBIE CBOMCTBAa peanbHOro Mupa. M3BecTHO, 4TO KilacCcHYecKas
MeXaHuKa omnupaercs Ha Onectsmiue onbIThl (Habmonenus) Kemepa, ammtes
u camoro HreroToHa; GyHIAMEHT 3J€KTPOMAarHUTHON TEOPHUH 3AJI0KHIIN BBIJAI0-
mpecs (pU3UKU-dKCIIepUMeHTaTophl Dpcren, Ammep u Papaneii. Ho nanee, Ha
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pyOexe OByX BEKOB, B (H3HKE MAaKPOCKONMYECKUX SBJICHHN B3SJIM BEPX
YMO3pHUTEIbHBIE, CYTy00 TEOPETUIECKHE METOMBI, U BEHEI 3TOH paboThl B BUAE
TEOPHUHU OTHOCHUTEIHHOCTH DWHINTEWHA 3aTMIUI, Ha HaIl B3IJIA, CBOUM MaTeMa-
THYECKUM OJIECKOM M KaXyIIEeHcsl 3aBepHIEHHOCTHIO CYIIECTBCHHBIE CTOPOHEI
peanbHON JeHCTBUTENBHOCTH. bonee TOro, cpeam COBpEMEHHBIX yYEHBIX (HE
0e3 BIMAHUS HAEH KBAaHTOBOM MEXaHWKH) CTaJl0 PacIpOCTPAHSATHCS MHEHUE,
4TO JanbHeiIIee pa3BUTHE (HU3UKH HE COBMECTHMO C KaTETOPUSIMH «3PaBOTO
CMBICTIaY.

C TakuM NOJIOKEHHEM TPYAHO COTJIACHTHCS, HE BO3BE/Isl B aOCOJIOT BO3-
MOXHOCTH MaTeMaTH4deckoro ¢opmanusma. Hacrano Bpemsi BCIOMHHUTB 3BpHUC-
TUYECKHE METOJbl KJIACCHUKOB-€CTECTBOMCIBITATENECH MPONLIOro BeKa M CHOBa
MOBEPHYTHCS JIMIIOM K TPUPOJE; ITOMBITATECA HAWTH C HEW OOmuil S3EIK,
BOOPYKHMBIINCh TEPHEIUBHIM HAONIOICHHEM M OOpamEHHBIMH K IEPBHIHOU
CYIIHOCTH MaTE€pHHU NpocTedmmmu onbiTamu. [1o HameMy yOexIeHHIO, TOJIBKO
TaKOH ITyTh MOXXET IPUBECTH K KAYECTBEHHO HOBBIM 3HAHMSIM O MaKpoOMHpe, 00
OCHOBaX (PM3HMKH M MPUOIM3HUTH HAC €I HA OAMH IIar K HAYYHON HCTHHE.

OkcnepuMeHTanbHas pabora, 0 KOTOpoH WMAET pedb, AOJDKHA OBITh Ha-
IIPABJICHA MPEXJIE BCEr0 HA MCCICN0BAHUE COCTOSHUN MATEpUH, IIPEICTaBIISIO-
mux (QYHIAMEHT KIACCHYECKON (DM3MKH, TAKUX Kak BakyyM (3¢wup), rpaButa-
IIMIOHHOE M0JIe W Macca, MPUYEéM B OOBIYHBIX, HEPENSTUBUCTCKUX YCIOBHSX.
Taxue uccnenoBanus, Hayatsle B 1982r., mpoBosTCs aBTOPOM JTaHHON pabOTHI.

AHanu3 NpoiIeHHOTO M3BWJIKMCTOTO IIyTH TBOPYECKOTO Ipoliecca Ipea-
CTaBIIseTCA 37eCh HeyMeCTHbIM. OJTHAKO UMEHHO 3TOT MPOLECC, BKIOYAIOIUI
B ce0sl COTHM MEPEMEXKAIOMNXCS aKTOB HAOIIONCHWH M OIBITOB, ITO3BOJIAI
YCTaHOBHUTH HEM3BECTHBIE PAHEE CBOWCTBA BAKyyMa, TPABUTALIOHHOIO MONS U
Macchl (HOBBIH BHJ CHJIIOBOTO B3aHMOJICHCTBHS M OTKIOHCHUS OTMEXaHUKH H
TEOpHUH TpaBUTAlUK HBIOTOHA), BRIXOAAIINE 32 PAMKH YCTOSILIHXCS MPEACTAB-
JICHUH, ¥ TOCTPOUTDH BIOJIHE YOEIMTEIbHYIO CHCTEMY JoKaszaTenbcTB. Ha nan-
HOM 3Tale HCCIEAO0BaHUI peub MAET TOJIBKO O KaueCTEHHOH (DeHOMEHOJIOTH-
YECKOM MOJENN U3y4YaeMbIX SIBJICHUI, TO €CTh O CO3AAHUU IKCIIEPUMEHTAIBLHOM
U UAEHHONW OCHOBBI HOBOW TEOPUH, WIH (U3UKH MAKPOCKOIIMIECKOTO BaKyyMa.
W3BecTHBIE MUKPOCKOIIMYECKUE CBOMCTBA MOCIEIHETO PACCMaTPUBAIOTCS lajiee
TOJIBKO JUIsI OOIIHOCTH pa3BUBAEMON KOHIICIIIIHH.

2. OCHOBHBIE ITIOCTVYJIATBI

UroObl cpa3y MoKa3aTh HAIpaBJICHWE W TJIAaBHBIC PE3YJbTaThl PaOOTHI,
HayHEM H3JI0)KEHHE C IIOCTYJIaTOB, KOTOPHIE B AaJbHEHIIeM OyAyT JOKa3aHb
NOPSMBIMH  OKCIIEPUMEHTaMH, HE MCKIIOYas aHajlh3a W3BECTHBIX HayYHBIX
(akToB, a TakKe pe3yibTaraMH HaONIOJCHUH 332 NPUPOIHBIMU SIBICHHSIMHU.
ITocTynmaTel W BBITEKAIOIIME W3 HHUX CIEACTBHA O0OOMIAIOT NpEeACTaBICHUS
aBTOpPa O pealbHOM BaKyyMe M IpEeMIaraloT MOJEIM HEU3BECTHBIX paHee
SIBJICHUM M CBOWCTB MaTEPUAIbHOTO MUpA.

Suimkioneaus Pycckoit Mbicmu. T. XXIV, ctp. 17



Pycckoe ®usmyeckoe OO01IecTBO

Ilocmynam 1. O0mue CBOMCTBa BaKyyMa.

Makpockonuuecknii GU3NIECKHA BaKyyM, 3allOJHSIOMNNA BCE MHPOBOE
TPOCTPAHCTBO, SBIIETCS MaTEPHUAIBHONW Cpeloii B BUAE CIENU(UICCKON KBaH-
TOBOH, CBEPXTEKYUeH JKUIKOCTH, HAXOAALICHCS B TYpOYJICHTHOM COCTOSHUH U
OTIIMYAIOIIEHCA CHIBHO BBIPQKEHHBIMH HEIMHEHHBIMH («PEOJIOTHIECKUMHE)
cBolicTBaMH. BuxpeBble BO3MYyIIEHHsI BaKyyMa, XapaKTepU3YIOIUE €ro Maccy
(SHepreTHYecKyIo IIOTHOCTD), B 00JaCTH MHKPO- M MEraMaciitaboB OTJIHYa-
10TCsI OOIBIIE SHEpruer 1 OONbIIeH YCTOHYHBOCTBIO.

CrenctBue 1. ®usnueckoe Teno (BEIIECTBO) MPEACTABIAET cO00i cTa-
OMJIBHYIO CHCTEMY MHKPOCKONHMYECKHX BHXPEH BaKyyMa, MOCJIEAHHE OTJIMYa-
JOTCSI OKOJIOCBETOBOW CKOPOCTBIO BpPALIEHUS M CIIOCOOHOCTBIO K CHJIHOH
«MOJLIPU3ALUI BaAKyyMa B BUJIE SIEKTPOMArHUTHBIX U JPYTHUX MOJIEH.

Crnenctue 2. BlanmopelicTBie (PpU3MUECKHX TENl C BAKYYMOM XapakTe-
pu3yeTcsl TpeMsl NPHHIMIIAMU: IPUHINIOM HaWMEHBIIETO BO3MYLICHUS Baky-
yMa, MIPUHIMIOM HYJIEBOTO MOMEHTa BO3MYIIEHHOTO KOJIHYECTBA ABHKECHUS U
MPUHIUIOM «HHIYKIMOHHOCTHY» (B3aUMOJEHCTBYET C OJHOPOTHBIM BaKyyMOM
TOJIBKO YCKOPEHHOE TEJIO).

CnenctBue 3. I'paBUTalIMOHHOE TOJIE IPEACTABISLCT co00M 0coboe Ha-
psHKEHHOE COCTOSIHHE BaKyyMa, peaiu3yroliee MPUHIUI HaUMEHBIIETO BO3MY-
IIEHHS TOCIIETHETO CO CTOPOHBI (PU3NYECKHX Tell.

ITocmynam 2. B3aumopeicTBrue BakyymMa ¢ IPaBUTALIMOHHBIM IOJIEM.

OHeprusi CiIy4alHbIX BUXPEBBIX IBIDKCHHH BakyyMmMa (MaKpOCKOIH-
YECKHUX «BUPTYAJIBHBIX YACTHID) pacIpeliesieHa B MPOCTPAHCTBE MPOMOPIHO-
HaJbHO TPAJUCHTY HANPSHKEHHOCTH TPABUTALlMOHHOTO IIOJS; B pe3yJbTaTe
3TOro Jr000€ MAaKpPOCKOIIMYECKOE TeNlo, KaK M MHKPOYACTHIBI, 00JaIaioT,
MOMHUMO KJIACCUYECKOM, MPUCOECTUHEHHON («OKMIKOM» Macco, 3aBHCSILENH OT
JIOKaJBHOTO SHEPTETHYECKOTO COCTOSHUS (BO30YKICHHUS) BaKyyMa.

Cnencreue 1. Hanuune BakyyMHO#M KHAKOW MAacChl y Tell, COCTaBIISIO-
mei B cpenHeM Oozee 10% MpOIEHTOB OT «TBEPIOH» Maccel, TpeOyeT BBe-
JICHHSI COOTBET-CTBYIOIINX IOMPABOK B MeXaHHUKY HpIOTOHA (Y4ET BaKyyMHO
«TUIPOJAMHAMHUKH).

Crnencreue 2. Macca MaKpOCKOIHMYECKOW TYpOYJIEHTHOCTH Bakyyma
SIBIISICTCST OJTHON M3 POPM «CKPBITOI» Macchl BO BeeneHHOM.

Crnencreue 3. Bakyymuas xuikas macca aeOpPMHPYETCS NPH YCKO-
PEHUM W TPaBUTALMOHHOM B3aWMOJAEHCTBUH TEIl, YTO B CBOIO OYEPEAb NMPHUBO-
JIMT K YaCTUYHOH JiepopManny caMoro rpaBUTallMOHHOTO OIS,

Ilocmynam 3. KBa3nycToH4nBbIE MAKPOCKONMYECKNE BUXPH BaKyyMa.

IIpu ompenenéHHON CTPYKType IPaBUTALMOHHOTO MOJIS, CO3[aBa€MOro
TenaMu Hec(hepudaeckoit OpMBI, M HATUYUKA OTHOCHUTENIFHOT'O JBIDKEHHS Tea U
BaKyyMa BO3HHKAeT KBa3MyCTONUYMBAs CHCTEMa BaKyyMHBIX BHXPEH, IPOHMU3HI-
BAaIOIINX TEJO W OKpYXKarolee MpocTpaHcTBO. CaMOCTOSTENbHBIE BaKyyMHBIE
BUXPH BCTYIAIOT B CHJIOBOE B3aMMOJICHCTBHE MEX Iy COOON, MPUTIATUBASCH FITU
OTTAJIKUBASACH B 3aBUCHMOCTH OT HAIIPABJICHHSI UX B3aMMHOTO BPAICHHS.
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CrnenctBue 1. [lpu onpenen€éHHBIX YCIOBUAX CHJIa B3aMMOJICHCTBHUS KBa-
3UyCTOWYMBBIX BAKYyMHBIX BHXpEH, BO30YXKIaeMBIX B CHCTEME ABYX U Ooiee
TEJNl, MOXET CYIIECTBEHHO MNPEBBINATH CHIy TPABUTAUOHHOIO HPUTIKCHUS
9THX TEIl.

Crenctsue 2. [Ipn BpameHUN OTHOCHTEIIBHO OCH KPYTOBOWH CHMMETPHH
TeJNl TUCKOOOpa3HOW (opMBI, COAEpIKaIMX TBEPAYIO U KUAKYIO (a3bl, OXBATHI-
BAIOIIMH TaKyl0 CUCTEMY TOPOHMJIANbHBIA BaKyyMHBIH BUXpb IPHU OMNpEAEIEH-
HO#T CKOPOCTH BPALICHHS BBI3BIBACT ABICHUE CYIEPPOTALUH (B KUAKOCTH).

Crnencreue 3. [nobanmbHblE BakyyMHBbIE BHXpH, OOpasyloliuecs Ha
(u3nyeckuX Tenax, BKIOYAs IUIAHETHI, 3BE3IbI, CIIOCOOCTBYIOT IHCCHUIIAIMH
SHEPrHU BpaLaTeIbHOTO [BMXEHHUS M CO3Jal0T MOMEHT CHJIBI POTOPHOTO
TOPMOXEHHUS (BEKOBOM TOPMO3SAIIHI MOMEHT).

3ameTHM, YTO paclpeeieHHe CMBICTIOBOM (MICHHON) HATPY3KH MEKIY
MOCTYJIATaMH U CIICIICTBHUSAMH, KaK IPH BCAKOW KITaCCH(UKAIMN, HOCUT OTYACTH
YCIIOBHBIM XapakKTep.

3. PE3VIJIBTATHI OSKCIIEPUMEHTOB

Ilon 3kciepUMEHTAIBHBIM HalPaBJICHUEM CJIEyeT IIOHUMATh HE TOJIbKO
Ja00paTOpHBIE OMBITHI, HO U Pe3yJbTaThl MPSIMBIX HAOJIOACHH 32 MPUPOIHbI-
MM SIBJICHUSIMU B TeoH3nKe, acTpoU3nKe, a TaKkKe KOCBEHHbIC HAOIIOJICHUS C
MOMOIIBIO CIECIUANTEHO CKOHCTPYHPOBAHHBIX MPHUOOPOB (1eTeKTOpoB). UTOORI
MPOBOIUTH TAKHE DKCIIEPHUMEHTANIbHBIE HCCIEJOBAaHUS U KOMIUIEKCHBIM aHAIU3
MOJYYCHHBIX JaHHBIX, Hy)KHa 4ETKas METOAWYECKas OCHOBA, KoTopas 0a3upy-
€TCsl Ha NPUBEAEHHBIX BBIIIE MOCTyJIaTax M NPUHLIUIAX, ONPEIEISIOMHX IPo-
[jecC B3aUMOJICHCTBUS BaKyyMa ¢ (PM3HYSCKUMH TenaMHu (pouecc BO3MYICHUS
Bakyyma). Takum 0Opa3oM, HOJTy4aeTcsi 3aMKHYTBIH KPYT: HOCTYJIAThl BHITEKA-
10T 13 OOOOHIEHHBIX AKCIICPUMEHTAJBbHBIX JaHHBIX, a MOJYyYCHHE W aHAIN3
MOCJIEAHUX IO KpailHel Mepe HMHTYUTHBHO ONMPACTCS HAa 3aKOHOMEPHOCTH,
3a(UKCcHpOBaHHBIE B MOCTYyJIaTaX. B 3TOM M 3aKiioyaeTcs OCHOBHAS TPYIHOCTh
MOHUCKOBOH paboTHI.

Ha paccmarpuBacMOM 3Tane 3KCIHEPUMEHTANIBHBIE MCCIIENOBAHUS IIPO-
BOAWJIUCH JUJISl U3YUCHUS:

® YCJIOBMM BO3HHMKHOBEHHUS U XaPAaKTEPUCTUK KBA3MYCTOWYUBBIX MAaKpO-
CKONMYECKHUX BAKYyMHBIX BUXPEH;

® SBIICHUS OTPULIATEIBHOM BA3KOCTH (CyHeppOTaLHH);

® CCTECTBEHHBIX MAaKPOCKOMMYECKHX IOTOKOB BakyyMma (JIOKaJbHBIX
YYaCTKOB CYLICCTBYIOIIUX B MPUPOJE TI00ATbHBIX U KOCMHYECKUX BHXPEH) —
«3(HUPHOTO BETpay;

® XapaKTEpUCTUK IPHUCOEAUHEHHON BaKyyMHOW <OKUAKOW» MaccChl y
TBEPJIBIX TEI.

B nanHoM ciyyae NOpsAAOK NEPEUUCIICHUS SKCIIEPUMEHTANIBHBIX 3a/1a4 B
3HAUUTENBHOM MEpPE OTPa)KaeT XPOHOJOTHIO MCCIEN0BATENIBCKOIO IpoLecca.
[Ipu mepBOM H3NOKEHUN OTPAHUYUMCS 0030pOM TOITYIEHHBIX PE3YyIbTATOB.
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3.1. BakyyMHBII TOPOHIATBHEIA BUXPh

B03bMEM HE CIMIIKOM BBICOKHH (BBICOTOW MEHBINE IHAMETpa) IHIHH-
JIPUYECKHH COCyN M3 MeTaiuia (CTaib, YyTyH, CHIIyMHH), HAIIOJIHUM €r0 CBEKeH
BOJIOW W3 BOJOIPOBOIAHOTO KpaHa KOMHATHOM TeMIepaTyphl WIH YyTh HIDKE
(Ha HECKOJIBKO IPajyCcoB) M 3aKpOeM MPO3payHoil Kpbiiikoil. [TocTaBuMm cocyn
Ha CTOJ BJAJM OT OKHA M UCTOYHUKOB TEIUIA U AaJIUM KHUJIKOCTH YCIIOKOUTHCS B
teuenue 5...10 muHyT. UTOOBI YBUAETH MUKPOIIOTOKH B JKUAKOCTH, aKKYPATHO
CHUMEM KpPBILIIKY M 1O BO3MOKHOCTH PAaBHOMEPHO HACHIIIEM B BOAY MEJIKHIA
MOPOIIOK MapranieBo-kucioro kamus KMnO,, mocTaBUB KPBIIIKY Ha MECTO.
Kpucrannuku conau B mepBblii MOMEHT AaAyT SIPKUE GepmuKaibHbie CIEHbl,
KOTOpBIE B JaJbHEHIIeM HaYHYT Ae()OpMUpPOBATHCS, OTPA3UB WHTEPECYIOIIYIO
HAC TOPH3OHTAIBHYIO CKOPOCTh MHUKPOIIOTOKOB. XapaKTepHas KapTHHA CIICI0B
(smFOp TOPH3OHTANBHBIX CKOPOCTEi), 00pasyromasicss B CpeJHEeM uepe3 Hec-
KOJIBKO MHHYT TIOCJIe Hadalla MHAW-KaIlliH, TI0Ka3aHa Ha pucyHke 1 (a — BHUZI
cOOKy, 6 — BUJI CBEpXY).

0)

Pucynok 1. Cxema ycTaHOBKH [UIsl HAOJIIOICHHSI aHOMAIbHON KOHBEKIINU
(ruapoxmHamMHYecKOro mapanokca). O6o3HaueHus: 1 — MeTaTIMIEeCKHH COCYI;
2 —BoJa; 3 — npo3payHas KpbIlKa; 4 — yIJIOTHUTEIbHAS MPOKIAAKa; 5 — ciies

ot kpuctaiia KMnO, (BepTUKaIbHBIH TPODHIb «CKOPOCTH)

Ecnmu onbIT mOBTOPUTH (CO CBEXEH BOJOI!), MOATIOKHUB MO COCY[ JI0C-
TaTOYHO MACCHBHBIH JMCK, HapUMEp, M3 YyryHa, TO MOXHO 3aMETHTh, 4TO
HWHTEHCHBHOCTh CHOCA CJICIOB COJNHU (CKOPOCTh MHKPOIIOTOKOB) YBEJIMYHUTCS, a
(opma SMIOPEl TOPU3OHTAIBHBIX CKOPOCTEH M3MEHHTCSI TaK, KaK €cCiH Obl
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JKUJIKOCTh TeKJIa TOJIBKO OT mepudepuu k neHTpy. Cieqyer TakKe OTMETUTS,
9TO OT OJHOTO HaOIIOACHHUS K APYroMy HHTCHCHBHOCTh MHKPOTCUCHHS M €rO
CHMMETpHS OTHOCUTEIIBHO LIEHTPa COCYyZa CaMH 110 cebe MOTYT H3MCHSTHCH,
49TO0 OOYCJIOBJICHO BIHMSHHEM KOCMO(H3MYECKHX (DaKTOPOB, 3aBHCAMIHX OT
BPEMEHH T0J[a ¥ CYTOK U coCTOstHUsE atmMmocdeps! (aktuBHOCTH ConHia) [6].

OmKCcaHHbIi IPOCTOH OMBIT MMEET IIIyOOKHH (DM3UYECKUH CMBICI, Tak
KaK JII0ObIe TOMBITKA WHTEPIPETHPOBATh HAOIIOAAEMYI0 KapTUHY KaK MEPBYIO
MOJly KOHBEKTUBHOM siueiiku Penesi-beHapa 0Ka3pIBalOTCS HE COCTOATELHBIMU.
J1s. paccMaTpUBacMBIX YCIIOBHH (HArpeB JKUIKOCTH 4epe3 OOKOBBIE CTEHKH
cocy/ia) KIIacCHYECKOe KOHBEKTHBHOE TEUYEHHE JIOJDKHO HMETh S-00pasHyro
SMIOPY BEPTHKAIBHOTO MPOMUIS CKOPOCTH, XapaKTepHU3YIOIIYI0 PaBEHCTBO
IPHUTOKA KUIKOCTH K LEHTPY cocyaa u e€ OTToka K mepudepun. B neiictu-
TEJBHOCTH K€ MOXKHO JOOHTHCSI TAKOTO IMOJOXKEHMUsI, KOT/A SIF0pa CKOPOCTH
uMeeT (GOpMy MPaKTHYSCKH CHMMETPHYHOM, BBIFHYTOM K LECHTPY MapaboJbl
(cocyn Ha MaCCHBHOM JIHICKE), YTO COOTBETCTBYET «TE€UCHHUIO)» OCHOBHOTO [TOTO-
Ka JKHAKOCTH TONBKO K HeHTpy. TakuMm o6pa3oM, HAOIIOIAeTCs MapaJIoKCalb-
HbIH (HaKT, CBA3AHHBIN C HAPYIICHHEM 3aKOHOB TUIPOANHAMUKH.

Ecan MIPUCMOTPETHCA BHHUMATCIIBHEE, HCIOJIb3YS B Ka4eCTBEC
WHJIMKAaTOPOB JIETKUE «(Irorepbl» U B3BECH, TO HETPYAHO 3aMETHUTh, YTO KHJI-
KOCTb OJHOBPEMECHHO KaK 6bI TEUET U HE Te‘IéT, YTO OYCHb ITOXO0XKE Ha OIIBITHI
I1.JI.Kamumst co cBepxTekydnm remuem-11 [7].

Pucynoxk 2. CxeMa yCTaHOBKH JUTS HAOIOICHHSI BAKYYMHOT'O TOPOHIATIBHOTO
Buxps. O0o3HavyeHns: 1 — MeTamumyeckuii cocy; 2 — Bojia; 3 — Mpo3pavyHast
KPBIIIKA; 4 — YIUIOTHUTEIIEHOE KOJIBIO; 5 — IIOBEPXHOCTH JIA00OPATOPHOTO
crona; 6 — uyryH-HbI# quck; 7 — cien ot kpuctamia KMnOy; 8 — muann Toka
BaKyyMHOTO BUXPS

Ocobast CTpyKTypa MUKPOTCUEHUH B MUIMHAPUIECCKOM COCYE, 3aBUCH-
MOCTh MX MHTEHCUBHOCTH OT MaJIOM3yYEHHBIX BHEUTHUX (PAKTOPOB, OT MAaTEPH-
aJia ¥ TOJIIIMHBI COCYAa ¥ psifa APYTHX MPUYHH HAXOAIT YOSTUTEIbHOE 00BsIC-
HEHHE TOJIBKO B PaMKaX MOJENIM BaKyyMHOTO TOPOMAAJIBHOIO BUXpPs, BO3HUKA-
IOIIero B ABYX(a3HO# cucTeMe «TBEPIOE TEIO — KHUIKOCTB». Takoil BUXPH
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OXBAaThIBAcT 00¢ (ha3bl. B KHUIKOCTH BaKyyM TEUET K LEHTPY, @ B METaJUINIeC-
KOM OCHOBaHHMM M B TOHKOM IIPHAOHHOM CJIO€ — OT LEHTPa, KaKk MOKa3aHO Ha
pucyHke 2. Hamo monarats, 9To CBOWCTBA CBEPXTEKYUHX KUIKOCTEH Ipeeib-
HO OTPaXXaroT (PU3MUECKYIO CYITHOCTh CAMOT0O BaKyyMa.

IMockobKy B3aMMOICHCTBHE (CBSI3b) BaKyyma C JKHAKOCTBIO, TBEPABIM
TEJIOM, HOHAMH COJIM MMEET COBCEM HE HM3YyYCHHBIE crieluduiecKkre ocoOeH-
HOCTH, NOCTOJIKY W HaOJII0/IaeMOE «IBIDKEHHE» JKUJIKOCTH, €CIH CYAWUTH IO
clieilaM COJIM M JIDYTMM HMHAWKATOpaM, MPOM3BOJUT Ha HAOJIrOaTeNs HeoObId-
HOe U cTpaHHOe BneyarieHue. [Ipu atom dakr yBrneuenns nonos KMnO, wnu
TBEPABIX YacTHI| (YCPHHIBHOW TYIIM) BaKyyMHBIM HOTOKOM JI€MOHCTPUPYET
HOBBII BHJ] CHJIOBOTO B3aUMOICHCTBHS B MPUPOAE (HOBYIO QDU3HMICCKYIO CHITY).

HanbGonbniee B3anMoAeHCTBHE C BaKyyMOM HCIIBITBIBAIOT HEPaBHOBEC-
HBIC TEPMOJMHAMHYECKNAE CHCTEMBI, HAIIPUMED, COJIb B IPOIIECCE PACTBOPECHUS,
IU1a3Ma " T.J. 3aBHCUMOCTh MHTEHCUBHOCTH M CTPYKTYPBI BaKyyMHOTO BHXDS
OT TOJIIMHBI OCHOBAaHMS COCyZa NaéT OCHOBAHHE NPEANOJararh, YTO METalI
(macca) obmamaer cnenu(UUECKOH «IIPOBOIMMOCTBIO» Ul BaKyyMa H 4YTO C
YBEJIMYCHUEM MAcChl YBEIMYMBACTCS M IUIOTHOCTB)» (JIOKaNbHAs HSHEPIHs)
BakyyMa. O4eBHIHO, 32 CUET B3aUMOJICHICTBHS C BEIIECTBOM BaKyyMHBIN BUXPh
pacxomyeT SHEPTHIO.

Kak mokaspIBalOT HW3MEpeHHs, JHUHEHHas CKOpPOCTh Bakyyma (BepHee,
WHMKATOpa TEYCHHS) B HUIHHAPUYECCKOM COCYIE B JUIUTENHHO CYIIECTBYIO-
eM TopouaaabHOM Buxpe He mpesbimaet 0,4 mm/c. KpatkoBpeMeHHbIE MOTO-
KA BaKyyMa MOTYT HMETb CKOpPOCTh Ha NOpAmoK Ooipmie. Hambompmras
MHTCHCUBHOCTH OIMCAaHHBIX 3((}exToB HaOMOmAeTCs, €Clu cocyd pacnono-
JHcums HA OHe WyZyHHOU 8AHHbL, OPUEHMUPOGANHON NO HANPABIEHUIO 3aNA0
— 6ocmok. Taxoxe MOXET OBITh CYIIECTBEHHBIM, UTO BCE 3KCIIEPUMEHTHI ITPOBO-
JVJIMCH Ha 7 3Ta’ke KPYIMHOIIAHEIbHOTO 3JaHusl.

Ho nouemy Bo3HUKaeT BaKyyMHBIH BUXPb?

Hanensisi BakyyM CBOMCTBaMH, HW3JIOKEHHBIMH B HEPBOM IOCTYJIATE,
HEOOXOMMO TPENCTaBIATh cebe, 4To TBEPJOE TeJOo AUCKOOOpa3HOH (OpMBI
(cxoBOpoO/a ¢ BOJOI) MOTPYKEHO B BAaKYyMHYIO CBEPXTEKYUYIO (OKHIKOCTHY,
JUISL KOTOpO# Jro0oe (hM3MYECKOoe TeNlO0 JOCTaTOHHO «Ipo3padno». C npyroi
CTOPOHBI, IO BTOPOMY IIOCTYyJIaTy BakyyM OOJIafiaeT CBOWMCTBOM KOHIICHTpH-
poBaTh TypOyJIEHTHbIE BUXPH B FPABUTAIL[MOHHOM MOJIE TEJl TaK, YTO IJIOTHOCTh
M Macca 3THUX BUXpEH NpONOPIHMOHAIBHBI T'PAJUEHTY HANpPSDKEHHOCTH TIOJIS.
Camo Teno Taxxe 001a1aeT cCoOOCTBEHHOM GKHIIKOW» MacCOM.

Ecimu tenepp oOpaTHThCS K PHCYHKY 2, TO HETPYIHO 3aMETHTh, YTO
HarpsHKEHHOCTh TPAaBUTAL[IOHHOTO TOJISL AMCKOOOPA3HOTo Tella B HAalpaBICHUH
JUaMeTpa JOJDKHa HMETh OoJiblliee 3HA4Y€HHE, YeM B IEPIEHIUKYISIPHOM
HamnpaBleHUH, 0COOEHHO B LeHTpe. CrenoBarenbHO, Ha nepudepun aucka (v B
CaMOM JIMCKE) BaKyyM OKa3bIBAeTCS B CpPEIHEM «IUIoTHee». [loaTomy mpH
MasieilieM BHEUIHEM BO3MYILICHUH B HECUMMETPUYHOW CUCTEME THUIIa COCYy/a C
JKUIKOCTBIO (KHUIKOCTD JIeTde MarepHaia OCHOBAaHHsS) BO3HHKACT BaKyyMHBIH
TOPOUIANIbHBIA BUXPb, HALIPABJICHHBIN TaK, KaK MOKa3aHO HA PUCYHKE 2.
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B 1aHHOM cilydae TOMHHHPYHOIIMMH BO3MYIIAIONIMMH (AKTOPAMH SIBISIOTCS
BHELIHHE MOTOKH BaKyyMa, H3MEHEHHE BO BPEMEHH €ro BO30YXIEHHOCTH
(bnykTyanuu SHEPrHH BaKyyMHOTO TYpOYIEHTHOTO IOJSL) M HAIMYHE TEPMO-
JMHAMHWYECKUX MPOIECCOB B XUAKOCTH (HCTIAPEHHE).

Maxkpockonu4yeckuii BAKyyMHBIN BUXPb 110 NPUBEIEHHOMN cXeMe U3ydal-
Csl [UTUTENIbHOE BpeMs B Pas3iM4HBbIX ycnoBusx [6,11]. Dta cepust ombiToB
M03BOJIHIIA 3a()UKCUPOBATh CIICAYIOLINE Pe3yIbTaThl:

® UHTCHCUBHOCTh U CTPYKTYypa BaKyyMHOT'O BHXpS 3aBHCAT OT MaTepu-
ana 1 (OpPMBEI COCyla, OT YPOBHS M TEMIIEPATyphbl KHIKOCTH, a TaKXKe OT
BPEMEHU U MECTa; OJHAKO CPEIHEE COCTOSHHE CHCTEMBI COOTBETCTBYET MEJ-
JIEHHOMY BpAIEHHIO TOpa K IEHTPY (MHIUKATOPA B KUAKOCTH) C JTHMHEHHOM
ckopoctbio mopsiaka 0,1 mmlc;

® B3aNMOJCHCTBIE BaKYyMHOTO BHXPS C BEIIECTBOM TEM CHIIbHEE, YeM B
Oosiee HECTAllMOHAPHOM, HEPABHOBECHOM COCTOSHUU (MEXaHHYECKOM HIIH
TEPMOJIMHAMUYECKOM) HAXOIUTCS 3TO BEINECTBO;, MPHHIMI HAUMEHBIIETO
JIeHCTBUS NPUBOJUT CHCTEMY B paBHOBECHE B CpPEJHEM depe3 TpH daca, Iocie
94ero HeoOX0IUMO CMEHUTH BOJLY;

® CaMOCTOSITENIbHOE BHUXPEBOC JBIDKCHHE BakyyMma (Kak CBEpXTEKydeit
«OKUIKOCTH») B TaOOPaTOPHBIX YCIOBHUAX MOXET CYLIECTBOBATh B CTPOTO OIpe-
JCTIEHHOM WHTEpBaJie JIMHEHWHBIX CKOpocTed (yCKOpEHHi), OrpaHHYEHHBIX
CBEPXY BEIMYMHOW TOPSIKA HECKOJIBKHX METPOB B CEKyHAY (MakcuMasbHas
KpaTKOBpPEMEHHasi CKOPOCTh HMHIWKATOpa B JIA00OPAaTOPHBIX YCIOBHIX 0Oe€3
BHEIITHEro Bo30yxaeHust coctaBmia 5,0 mm/c).

EctecTBeHHBIM OBUIO CTpeMIJICHHWE IPOBEPHUTH MPAaBUIBHOCTH IPEIIIO-
JKCHHOM MOJIENTM B IPYTUX YCIOBUSAX C MPUMEHEHHEM HHBIX cpenctB. C aToi
[ENBI0 OBUIA W3TOTOBJICHBI M MCIBITAHBI AUCKU W3 PA3UYHBIX METALIOB H HE
MPOBOJIAIINX MAaTEPHAIOB (KEPaMHKa, [IEMEHT), KOTOPbIE MO/IKIIAABIBAIUCH TT0]T
cocyn. Ho nanbonee mpocToil crioco0 AeMOHCTpAIlMM BO30YXKIEHHUS BaKyyM-
HBIX BUXPEH U UX B3aUMOACUCTBUSI COCTOUT B CIELYIOILEM.

IIpaBoit u seBoil pykoil GepyTcsi nBe r0OMIEHHBIE MOHETH pyOIEBOTrO
JIOCTOMHCTBA U JIETKO 3aKUMAIOTCA MEXTy OONBIIMM M yKa3aTeJIbHBIM Iaib-
1aMu. MOHETBI pacloJiaraloTcsi B MPOCTPAHCTBE MapaUIeIbHO APYr APYTy Ha
pPacCTOSIHUM WX TUaMeTpa W IMPOU3BOIUTCS TOPH30HTAIBHOE KoJeOaTempHOe
JBIDKEHUE B Auamna3oHe 4actot 1...4 [y ¢ aMImumTyqoi, OJM3KOH K yKa3aHHOMY
paccrosiHuio (B 00e cTOopoHbI). Bekope mocie Hadalia TaKMX MaHHUITYJSILAHA
MOJKHO NOYYBCTBOBaTb YBEPEHHOE OTTAJIKMBAHUE MOHET, BBI3BAHHOE B3aUMO-
JIeicTBHEM BO30YKIEHHBIX BaKyyMHBIX BUXpeil. HekoTopble yqacTHUKH 3Kcrie-
pPHMEHTa YTBEP>KAAIOT, YTO MOHETHI NPUTSATUBAIOTCA. DTO U €CTh HOBasl (H3HU-
4yeckasl Cuiia, JeMOHCTpupyomias d3ppexkTHBHOCTh MeTona (PU3HUECKON CEHCO-
PUKH. A Tak Kak BUXPH M MX OTTAJIKHBAHHWE BO3HUKAET B JHCKAX W3 JIFOOOTO
Martepuana (IPOMOPIHOHAIBEHO MX Macce) U 4epe3 SKPaHbl, TO 3TO HCKIIOUACT
00bsiCHEHNEe HAOII0AEMOT0 CHJIOBOTO B3aMMOJECHCTBUSI BIIMSHUEM JJIEKTPO-
MarHeTu3Ma.
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SIBrieHNe MaKpPOCKOIMMYECKOTO BaKyyMHOTO BHXPS MMEET yHHBEPCAJb-
HBI XapakTep W, Kak OyAeT MOKa3aHO HIDKE, OHO HAOII0HaeTcsl M Ha KOCMH-
YEeCKHX TeJaxX, HCKIT0Yasl He BPAIAIOIIAEecs Tea CTPOro chepuaeckoit popmsl.

3.2. OTpunarenbHas BI3KOCTb (CyneppoTarus)

SIBIIeHMe OTPHLIATENHHON BSI3KOCTH HaJAEKHO 3a(UKCUPOBAHO U yXKE HE
OJIHO JICCATHUIICTHE U3ydaeTcs B reodusuke u actpodusuke [8,9]. K atomy tumy
SIBJICHUH OTHOCHTCSI W CyIeppoTalus, B HauboJee sIBHOM BUAE OOHapy>KeHHas
COBETCKMMHM M aMEPHKaHCKMMH KOCMHYECKMMH ammaparamu B atmocdepe
mnanetsl Benepa [10,36]. MeTomsl U cpeacTBa COBPEMEHHOW HayKH HE B
COCTOSIHUM OOBSICHUTH IOAOOHBIE HaydHBIE (DAKTBl, U MO 3TOMY IIOBOIY B
HamboJiee OTKpOBeHHOH (opme caenman 3assiueHne B.Crapp: «Msr muo20e
3HaeM Kak OHO (SBJIICHHE OTPULATENHHOH BA3KOCTH — MPUM. aBTOPA) HPOUCXO-
oum, HO He 3HaeM novemy oHo npoucxooumy. OJHAKO B paMKax HaIeil KOoH-
LENIH HEeTPYIHO IOKa3aTh, YTO MEPBONPHUYMHA OTPULATEIFHON BA3KOCTH H
CYNEppOTallMy 3aKJIF0YaeTCsl B CYNIECTBOBAaHMHM IUIAHETAPHOTO, ITI00AIBHOTO
BaKyyMHOI'O TOPOUJAILHOTO BUXpS, & BEpHEe — NBYX BUXpeil, — B CeBepHOM U
IO>xHOM MOITyIIApHSX TUIAHETHI.

[TpeAnockUIKOil K MOCTAaHOBKE COOTBETCTBYIOILETO JKCIIEPUMEHTA I10-
CIy)KHJIO COOOpakeHHE, YTO C MOMOLIBIO BPALIATEILHOTO JBIKEHUS MOXKHO
HOJIYYUTh JOTIOJIHUTENFHYI0 HH(OPMALMIO O XapaKTePHCTHKaX BaKyyMHOTO
BUXpS, ONMCAHHOTO B NPEbIAYIIEM pa3zene. HenpeaBnaeHHOE 3aKIII09aIoch B
TOM, 9YTO 3TH XapaKTEPUCTHUKH OKA3aJIMCh YHHKAIBHBIMH B KOJIMYECTBEHHOM
OTHOIICHWM W HAOJIOAANINCh B CTPOTO OTPAHMUCHHOM JHMana3oHE YTJIOBBIX
CKOpOCTEH.

Cxema SKCIIEPUMEHTAIbHOM YCTAaHOBKH H300pakeHa Ha PHUCYHKE 3.
Merannndeckuil cocyl, TEPMOM30JMPOBAHHbBIA MEHOIUIACTOBEIM YEXJIOM, Ha-
MOJIHEHHBIA BOJIOM, paBHOMEpPHO Bpallajicsi C IMOMOIIbIO 3JIEKTPOMOTOpa C
YIIOBOW cKopocThio @, = 0,027 paolc. ObecnieunBanacy 10IrOBpeMEHHas CTa-

ommpHOCTh BpameHuss A@ = £ 0,8%, craOWIBHOCTE TeMIepaTypbl BHYTPH
cocyna AT ==+0,5°C u 6uenune otHocuTenbpHO ocd Motopa Al = 0,5mm.

B KauecTBe HMHIMKATOpPa CKOPOCTH BpAIEHHS JKHIKOCTH HCIOJB30BaJIOCh
YCTPOMCTBO, COCTOSIIEE U3 KOPOMBICIA M JIByX JIETKHX IUIOCKUX KPBUIbEB M3
IURIIEKTpUieckor TIEHKH. C MOMOINBI0 pa3MenIEHHON B IIEHTPE KOPOMBICIA
UIJIBl TAKOW HWHIMKATOp YCTaHABJIMBAICS B IIGHTPE COCyla Ha CTOWKY C
KOPYHIIOBBIM TOAMSATHUKOM (CM. prcyHOK 3). HabmomeHue 3a HHAHKATOPOM
OCYIIECTBIISIOCH Yepe3 MPO3pavyHOe OKHO B IIEHTPE KPHIIIKH.

B arom skcmepuMmeHTe 3a(MKCHPOBAHO SIBICHHE OTPUIATENHHOM BS3-
KOCTH B BHJE SBHOH CyNeppoTanyy, KOTOpas IMpOsBIsUIaCh B TOM, YTO XKHI-
KOCTh B CpeIHEM Bpamiajach ObIcTpee cocyAa NPUMEPHO C II0JIOBUHHOM
YIIIOBOW cKOpOCThIO. (B nmabopatopHoit cucTeMe oTcyéra CKOPOCTh HHAUKATOPA
M3MEHSIACh B IpefiellaX @y = @...2 ).
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S | N A |
1 B— |

Pucynok 3. Cxema ycTaHOBKH JJ1sl HAOJFOICHHUS SIBIICHUS CYIIEPPOTALIUH.
O06o03HavyeHust: 1 — okHa U3 MPO3PAavYHOr0 MaTepHaia; 2 — KpbIlIKa U3 IIEeHO-
iacTa; 3 — CocyJl U3 MATKO# cTajiu; 4 — BepTyIIKa-UHANKATOD; 5 — TepMO-
4YeXOoJI U3 MeHoriacTa; 6 — cToika ¢ KOpyHIOBBIM MOAIISITHUKOM; 7 — Pe3u-
HOBBIE aMOPTH3a-TOPBI; 8 — BPAIAIOIIMICS TUCK; 9 — AIIEKTPOMOTOP € peIyK-
topoMm; 10 — ocHoBaHme; 11 — muick U3 4yryHa

CkopocCTh cyneppoTaluy okKazajgach NpsIMO MPONOPLHMOHAIBHON UHTEH-
CHUBHOCTH TOPOHMJIAJIBLHOTO BUXPS W, CIEIOBATENIbHO, 3aBUCENIa OT MaTepuaia 1
Macchl OCHOBAaHMS COCYJa, a TaKXe IPOU3BOJIBHO WM3MEHSIACH BO BPEMEHHU
(BrmstHHE KOCMO(DHU3NIECKOTO (haKTOPa).

SIBrieHue cyneppoTaIiy, Ha MO! B3IUIA, OOBSACHIETCS TEM, YTO BaKyyM-
HBIA BUXPh, 00JIAIAfONINii COOCTBEHHOW MACCOM, NPU BPAICHUUA HCIBITHIBACT
nerctBue cuibl Kopuosnca, KoTtopas B JKUAKOCTH HAlpaBi€Ha B CTOPOHY
BpAIICHAS COCYy/a. 3aKPyUCHHBIH TaKUM 00pa30M BaKyyMHBIH BUXPh YBIICKACT
U JKHJKOCTh, B3aUMOJCUCTBYs C HEil B OCHOBHOM 4Yepe3 B3BecH (TBEpIbIC
YACTHIIbI, Ta30BbIe My3BIPbKHM) U HHIAUKATOP. [IOCKOJBKY YIJIOBBIE CKOPOCTH
HEBEJIMKH, BI3KOCTh JKUAKOCTH M CAMOTO BaKyyMa CJIa00 BIUSIOT Ha TUHAMUKY
HaOJII01aeMBIX TIPOLIECCOB.

Cnengyer OTMETUTB, YTO YCJIOBHUS M BEJIMYMHA CBSA3M BakyyMa C KU-
KOCTBIO — 3TO HAaUMEHEE M3YyUYEHHOE 3BEHO B TEOPETHUYECKON MOJIENU JaHHOTO
9KCIEPUMEHTA, XOTs, C APYTOM CTOPOHBI, MOXKHO C YBEPEHHOCTBIO YTBEPKIATh,
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4TO BpamaTenbHoe (KPUBOJIWHEHHOE) IBMKCHUE YKA3aHHYIO CBS3b yBEJIHUHMBA-
et. K coxanenunio, UCIIOIB30BaHHAS SKCIIEPUMEHTAIbHAsS yCTaHOBKA HE MO3BO-
NI/ ONPEIEIUTE KPUTHYCCKOC 3HAUCHHE YaCTOTEI My, , P KOTOPOH SIBJICHHE

CymeppoTaluu mepecTaét HaOmoaaThes. B To ke Bpems 3KCHEepHMEHTANIbHO
JokazaHo, 4To mpu @ = 3,49 paolc BpaiieHWe >KHIKOCTH B HEH3MEHHBIX
JPYTUX YCJIOBHSX MPHOOpPETAET KauyeCTBEHHO HHOW XapakTep (TOpoumanbHBIN
BUXPb Ce0sI MPAKTHUECKH HE TPOSIBIISIET).

3.3. MakpocKonH4ecKue MOTOKU BakyyMa («d3pUpHBIN BeTep»)

IIpu wnccregoBaHUHM TOPOHUIATBFHOTO BUXPS B HEMOJIBI)KHOM OTHOCH-
TEJNEHO 3eMITH MUJIHHIPUIECKOM cocyje ObLTo 3apUKCHPOBAaHO CpeTHECTaTHC-
TUYECKOE CMEIIeHHEe IICHTPa BUXPsS B 3allaJIHOM HAIIPABIICHUH, YTO MEPBOHA-
YallbHO TPAKTOBAJIOCH KAaK PEaKIUs CHCTEMBI Ha BOCTOYHBIH «3(UPHBIN BETEPY,
KOTOPBI B CBOE BpeMs OE3yCIICIIHO IBITAINCh OOHApYXHUTh MalKeIbcoH
Mopiu. [{st 0oniee TiyOOKOT0 M3ydeHHs KBAa3UCTAMOHAPHBIX MOTOKOB BAaKy-
yMa Oblj1a pa3paboTaHa clieniaibHass METOIUKA.

B Menkux HUIMHAPUYECKUX cOoCyaax (CM. pUCYHOK 2) CO3JaBaIMCh Ta-

KUE YCJIOBHS, 4TOOBI TOPOMIAJIbHBIH BaKyyMHBIH BHUXpPb B 0OJIaCTH, IIBHXY-
HICHCs OT MEHTPA K MepudepHH, 3aXBaThIBAJ MPUIOHHBINA CJIOH KHUIKOCTH.
B »sTOoM ciydae omymieHHas Ha OHO B IIEGHTpe cocyda Tsbkémas coiab KMnOy,
WCTIBITHIBACT TYPOYJICHTHYIO aHH30TPOIHYIO TU(PQPY3HIO, MPOMOPIHOHAIBHYIO
WHTEHCUBHOCTH M aKCHAIBHOCTH TOPOHIAILHOTO BUXP, AeopMariist KOTOpo-
TO B CBOIO O4Yepenb ONpeAeseTcss ACWCTBHEM HEKOTOPOH BHEINHEH CHIIBL
[MomoOHBIE THAPOTUHAMHYIECKHIE «BECH) (IETEKTOP IBMKCHUS BaKyyMa) HMe-
FOT 9yBCTBHUTEIBHOCTD MTOpsiaKka 10 XHHBI, yUHTHIBASL, 4TO MOXKET HAOIOAATHCS
UHTETpaJbHBINA 3(dEeKT, HAKOIUIEHHBIH 32 HECKOJBKO 4acoB. 3a 3TO BpeMs Ha
Oemoit Oymare, 3acTWiIalOIIEld THO COCYIA, «BBDKUTAIOTCS» CIEAbl JIBUKECHUS
MapraHieBOU COJIH.

Pe3ynbraThl perucTpanyu CyIIECTBYIOIIETO B MPHUPOJE OTHOCHUTEIHHO
c1aboro BaKyyMHOTO BETpa MPEJCTaBICHBI Ha pUCyHKe 4 (BpeMsi HaOIrOICHHS
1...3 gaca). Kak Bugum, conms KMnQ,, B cpelHeM CHOCHTCS MHUKPOIOTOKAMH
MO JHY COCyJa Ha BOCTOK, YTO COOTBETCTBYET CMEIICHHUIO IEHTpa Topa Ha
3amaj,.

Belme oTmedanoch, YTO MEPBOHAYAIBHO 3TO WHTEPIPETHPOBANIOCH KaK
«CAyBaHUE» TOpPAa BOCTOYHBIM BeTpoM. OHAKO SIBIICHHE CYNEeppOTAIMU PaBHO-
CHJIBHO CYIIECTBOBAHMIO 3ala/lHOM KOMIOHEHTHI 3¢upHOro Berpa. Ecim srta
KOM-TIOHEHTa CHJIbHEE B3aHMOJICHCTBYET C 0oJiee «IUIOTHOH» HEOIHOPOIHOC-
TBIO, COCPEIOTOYEHHOH B MACCHBHOM OCHOBAaHMH cocyna (HIDKHSS 4YacTh
BaKyyMHOT'O TOpa), TO 3TO MPUBOANT K HaOIr01aeMON KapTHHE U IPHU 3aIaHOM
Betpe [11].

ITonoGHBIN pe3yabTaT OKa3aJcs BIIOJHE €CTECTBEHHBIM, TaK KaK Cymep-
poTanusi CymecTByeT He TOJIbKO B armocdepe Benepwl, HO u B aTtmocdepe
3emmn. Ha cpemHux mmpoTax B OOOMX MONYIIAPUSAX YCPEIHEHHBIA 3a TOJ
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aTMoc(epHBIii BETEepP COOTBETCTBYET 3alaJHOMY HampaBieHuto [12], a ero
s¢upHasT KOMIIOHEHTA 10 IPUHIWITY HAWUMEHBIIETO JCHCTBHA KOMICHCHPYET
BOCTOYHBIN BETED.

H H

Pucynok 4. /lnarpaMMBl, IUUTFOCTPUPYIOIIHE aHH30TPOIHIO BUXpeBoi auddy-
3un. Bepxanii psag — KMnO, momemanics B TOTIOMHATETFHBIN MaJIbIi COCY
(6emnbrit kpyxoK B ientpe). Hinkuuit psim — KMnOy, pazmeniancs Hemocpe/-

CTBEHHO Ha OyMmare, 3acTuiaromieil 1Ho cocyaa (auamerp aua D = 22 cwm).
Bpewms Boiepxkku At = 1...3 yaca. Besble ToUkH — Clie/ibl OT METaJUTMUECKUX
IPY3UKOB, IPMKUMAIOIINX OyMary K JHy cocyaa

O4eBUIHO, 1O AaHAJIIOTUU C POTAIIMOHHBIM JKCIIEPUMEHTOM (PUCYHOK 3)
3TOT pe3yJbTaT B OCHOBHOM OOYCIIOBJIEH CYIIECTBOBAHHWEM IIJIAHETAPHBIX
BakyyMHbIX BuXpeld B CeBepHoMm u HOkHOM mosymiapusx, Kak MOKa3aHO Ha
pucynke 5 (paspes).? Ilo Moeii Mozenn aTMoc(epHsIii BeTep, HapsLy ¢ H3BECT-
HBIMH MeEXaHM3MaMH, HOPOXKAAETCS OTHOCHTEILHO MEIUICHHBIM JIBHXKCHHUEM
BaKyyMa, CKOPOCTb KOTOPOTO CHJIBHO (PIyKTYHUpyeT BO BPEMEHH M MPOCTpPaH-
cTBe (IIOKa3aHMs IETEKTOpa U3MEHSIOTCS JaKe B Mpeenax J1abopaTopHu).

J1s1 IpOBEPKH MOJTYYEHHBIX PE3YJIbTATOB, KPOME THIPOJIUHAMHYECKOTO
Jetekrtopa (IByX(a3HON CHCTEMBI), HCIOIB30BAIUCh TAKXKE HHAUKATOPHI IPy-
rOro TUIa, KOTOPBIE TAaKXKe MO3BOJIMIHN 3a()UKCUPOBATh CyIIECTBOBAaHHUE €CTECT-
BEHHBIX BaKyyMHBIX ITOTOKOB KaK JIOKQJIBHBIX YYaCTKOB IUIaHETAPHBIX M KOCMH-
YECKUX BUXPEML.

2
Ota Mozenk TpeOdyeT MepecMoTpa IMociae OTKPHITHS OCHOBHOTO 3aKOHA A(UPOTUHAMHKH.
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YuuTeBag, 4TO BO3AYX A BaKyyMa IIPEACTaBISICT COOOM CIHMIIKOM
«IPO3pAYHYI0» Cpely, CIeAyeT OXHAaTh (B OCHOBHOM 3a CYET a’po30Jiei)
KOPPEJSIIH MoJIe 00BITHOTO U BaKyyMHOTO BeTpoB He Ooxee 0,3 ...0,5. Kpome
TOTO, B MacmTabax 3eMJIH OKa3bIBAIOTCS CYIIECTBEHHBIMH OCOOBIC KBAaHTOBBIE
CBOWCTBA BaKyyMHOH <OKHUIKOCTHY, TIO3TOMY TJI00ABHBIA BUXPH, KaK MPaBUIIO,
BKITIOYACT B ccOs OoJjice MEIKUE BUXPH — IIUKJIOHBI U aHTHIIUKIOHBI. Bc€ 3T0
YCIIOKHSIET KapTUHY aTMOC(HEPHOM ITUPKYIIALIUH.

Kaxk nmoxa3zpiBatoT Habm01eHUS, HA MUPOBOM OK€aH YaCTUYHO BO3JEHCT-
BYET HIDKHSISI YaCTh IUIAHETAPHBIX BAKYYMHBIX TOPOB, IJie MpeodiiagacT oopar-
HBI CHOC ¢ BOCTOKa Ha 3amnaf [6,31]. He BbI3bIBaCT COMHEHUIT, YTO BaKyyMHbIE
BUXPH SBJIIOTCS TAKXKE MPUYUHOMN TEJUTyPUUYCCKUX TOKOB M IPYTHUX Treodusu-
YECKHX MPOIECCOB, KOTOPHIE €CTECTBEHHBIM 00pa30M OKAa3BIBAIOTCS 3aBHCHUMBI-
MH OT TUHAMHAKHA KOCMHYECKOTO BaKyyMa.

-
fv
¢

”

Pucynox 5. BakyymHbIe TOpOnaaibHble BUXPH, OKPY)KAIOIINE 36MHOH SJIIHII-
coun (B pazpese). O6o3HaueHus: 1 — Buxpb B CeBepHOM MONYIIAPUH; 2 — BUXPb
B lOxHOM nonymapuu. B neficTBUTENsHOCTH 3a CUET ABWKEHHS B HalpaBie-
HUU V JIHHAS Te0(pU3NIECKOro (BUXPEBOT0) IKBATOPa CMEIICHA K CeBEpY Ha
6°, a 3eMiIs UMEET TPYIICBHIHYIO (hOPMY

U3BectHo, uto CoJNHIIE M3IydYaeT MOTOKU YacTHL («BeTep) W COo3AaéT
MEXIUIAHETHOE MarHuTHOe moJie [13]. DKCeprMEeHTHI ¢ NCTIOIB30BaHHEM OIIHU-
CaHHOTO BBIIIE PETUCTPUPYIOLIEro Mpubdopa (cocyaa ¢ BOIOH) MOKA3alH, YTO B
COCTaBE COJHEYHOTO BETpa COAEPKUTCS CHIBHO (IIYKTyHpYyIOIas BaKyyMHas
KOMIIOHEHTA, 3aBHCAIIAsA OT (a3 JIyHBI, a M0 CKOPOCTH M SHEPTHUH HA TOPSIOK
MPEBBIMIAIOMIAs BAKYYMHBIH BeTep, BOHUKAIOMMK 3a CUET BPAIICHHSA 3EMIIH.
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OTH JaHHBIE COTIIACYIOTCS C Pe3yJIbTaTaMH, ITOJIYYSHHBIMH C MOMOIIBIO JICTeK-
TOPOB APYTUX THUIIOB.

B ycnoBusax 3emin 0ojee MOCTOSHHBIMHU IIO HANPABICHUIO SBISIOTCS
3amajgHas W BOCTOYHAs KOMIIOHCHTHI BaKyyMHOTO BeTpa (COJHEYHBIH BeTep
MCHSICT HAmpaBjieHHWE NpH BpaumieHuH 3emid). [10o3ToMy OBUIO BBIABHHYTO
NPEANOI0KEHHE, KOTOPOEe B AalbHEHIIEM MOATBEPIUIOCH, O BIMSHHU aHHU30-
TpormHOW andQy3un, BBI3BIBAEMON IOTOKOM BaKyyMa, Ha POCT W pa3BHUTHE
JOJITOXKHUBYIINX PACTCHUIA, HAapumep, nepesbes [6,11].

3.4. BakyymHas npucoeqMHEHHAs (WKHIKas») Macca

ITo Hameit ocHOBHOI KOHIENINH TYpOyJIeHTHOE T0JIe BaKyyMa o0raza-
€T COOCTBEHHOW Maccod, 0OyCIOBICHHOH CpeHel SHepruell BHXPEBOTO JIBH-
sxenust. [IpocTpaHCTBEHHBIM MacIITad BUXPEH MPOCTUPAECTCS OT MUKPOMHpA /10
MeramMupa, TO €CThb 3aHMMaeT BeChb NPHPOIHBIA uama3oH. PacmpeneneHue
9HEPIHH IO CIIEKTPY IPOCTPAHCTBEHHBIX YacTOT (BUXpeil) UMeeT 0COOCHHOCTH,
paccmarpuBaeMble B paszene 4. 31ech ke MPUBEICHbI TOJbKO JaHHbBIE, HE0OXO-
JHUMBIC I 000CHOBaHUS METOAO0JIOTUN COOTBETCTBYIOIIUX SKCIIEPHUMCHTOB.

Oxoso (pu3MYecKHX TeJ, OO0JaNAIOIIMX MacCOW W TPaBHTAI[HOHHBIM
IOJIEM, TIIJIOTHOCTH BaKYYMHBIX Bpreﬁ YBCJIUYUBACTCA MNPOINOPIUOHAIIBHO
IPaleHTy HanpsDKEHHOCTH IOJIsl. B cymHOCTH, 3TO Ta e camas «iryba» u3
BUPTYQJIbHBIX YaCTHI, KOTOpas HaOJIONAETCsl B DKCIIEPUMEHTaX C MHUKPOYAC-
tunamu [14]. [o-Buaumomy, Tena, B3aUMOJCHCTBYS C BO3MYLIEHHBIM Bakyy-
MOM «IIPUTATHBAIOT» HEOTHOPOIHOCTH (CITydailHBIE BHXpH), 3a CUET 4ero
obpasyercs «ury0a», WIM MaKpOCKONHMYECKas BaKyyMHasl IPHUCOEAWHEHHAs
Macca. B OoTHOCHTENEHOM CpPaBHEHHMH C MHUKPOYACTHIAMH y peajbHBIX (hU3H-
YEeCKMX TeJ 3Ta Macca MEHee IUIOTHas, HO e€ HamOoJiee IOABM)KHAs YacTb
COCTaBJIIET HECKOJBKO MPOLEHTOB OT TBEPIOW Macchl Tena. Kpome Toro, ma-
KPOCKOIIMYECKasi MPUCOEANHEHHAsI Macca, 3aroJHsomas BCE Teo, AOBOJIBHO
JIETKO J1ehOpMUPYETCS U B MEXAaHMYECKOM CMBICTIE, NEUCTBUTENBHO, SBISETCS
JKUJIKOH, a BEpHEE — JKeJIe00pa3HOiA.

B wurore nosy4aercs, uro (u3uueckoe Teno o0nagaeT JBYMs MAacCaMu.
[TepBas macca — TBEpas U 00yCIOBIEHA B3aUMOJIEHCTBUEM C BAaKyYyMOM Kax-
HOﬁ MHUKPpOYaCTULBI, BXOﬂHIHEﬁ B COCTaB JJaHHOTO TE€Jia, a BTOpasA — KUJAKaAA U
MMEeT MAaKpPOCKOITMYECKYI0 HMPUPOJY B COOTBETCTBHM C NPUBEIEHHOW BHIIIE
MOJIETIbI0. DJTa KOMIOHEHTa Macchl MMeEeT emE Ty OCOOEHHOCTb, YTO IIpH
OIIpeIeIEHHBIX YCIOBHUSX, 3aBUCAMIMX OT ()OPMBI Tela, U3MEHEHUS! SHEPTUH
BaKyyMa W HEKOTOPBIX JApYTruX (haKTOpOB, OHA y4acTBYET B CO3IaHHUHM MaKpo-
CKOITMYECKHX BAKyyMHBIX BUXPEH, O/lHa M3 Pa3HOBHIHOCTEH KOTOPBIX TOJIBKO
YTO paccMaTpUBaJIaCh.

OKcIieprMeHTaIbHAs OIEHKA XapaKTEPHCTHUK BaKyyMHOH XHIKOW Mac-
CBI BIIOJIHE BO3MOXKHA. TOT (hakT, 4TO 3Ta Macca y4acTByeT B CO3[aHUH TOPOU-
JaJIbHOTO BUXPA, OBLT MMPOAEMOHCTPUPOBAH IIPU MOJACIIUPOBAHHUU ABJICHUA
cymneppotanuu (pucyHku 2,3).
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[Ipsmast oneHKa BEIMYMHBI U «BA3KOCTH» MPUCOCIUHEHHON MacChl MOXKET OBITh
MPOBEICHA IO CIICAYIONIEH METOINKE.

Bo3pMéM nuck u3 TSHKENOro MeTaia, HallpuMep, CBUHIIOBBIN ¢ Maccou
B HECKOJBKO KHJOTPaMM, MpPUBEIEM €r0 B PaBHOMEPHOE BpAILCHHE, a 3aTEM
pesko octanoBuM. JKujkas Macca M HpU 5TOM JOJKHA TIPOIOJKAT JBHIKE-
HHe 10 MHepuH. OTBITH TTOKa3bIBAIOT, YTO HCCIeAyeMasi KOMIOHEHTa MacChl
HAaXOIUTCSI — KaK CHapy»kH (BO BHEIIHEM rPAaBUTALMOHHOM I0JIE), TAK U BHYTPH
TeNna, W JOCTAaTOYHO CHJIBHO CBS3aHA C IIOCIECTHHM CIICHU(DUIECKONH CHIION
BUXPEBOTO «TpeHHs». [109TOMy AMCK W MOCIE OCTAHOBKH CTPEMHTCS MPOAOI-
JKHUTh BpalaTelIbHOE IBI)KEHHE, OKa3bIBas JaBICHNE Ha Iperpany. BennanHy n
(hopMy CHIIBI UMITYJIECHOTO TOCIICACUCTBHUS W HEOOXOOMMO 3a(HKCHPOBATH B
9KCIIEPUMEHTE.

Ha pucynke 6 moka3aH OIWH W3 BapHaHTOB JKCIIEPHMEHTAILHOH ycTa-
HOBKH. B CBHHIIOBBIH TUCK 1 BMOHTHpOBaHa XECTKas CTajbHAs IUIACTHHA 2.
IMocnme TOro, Kak JAMCK BXOJHT B PEXUM CTAlMOHAPHOTO BpAIICHHS (yrioBas
ckopocte @ = 0,6...1,8 pad./c), penykTop MpHBOAA OTKIIOYAETCS, a CHU3Y
HNOAHMUMaeTCs IaTdopMa 3, Ha KOTOPOH YCTaHOBJIEHBI YIIOP B BHIE CBHHIIO-
BOT0 KOHyca 4 u auHamo-metp 5. CHauama ynop 2 HaTajlKHBaeTCs Ha KOHYC 4,
U JIUCK «BSA3KO», HO PE3KO OCTaHABJIMBAETCs. B 3TOT MOMEHT KoHYC 4 NOIKeH
OTOMTH OT COIIPUKOCHOBEHUS C YIIOPOM U NIEPEAATh YCUIIUE HA JUHAMOMETD.

Pucynox 6. Cxema yCTaHOBKH JUIsl U3MEPEHUSI BETMYNHBI U «BS3KOCTH Ba-
KyMHOI sxumkoit Maccel. O603Hauenus: 1 — CBHHIOBBIH auck (M = 5 kr); 2 —
CTajbHAs IUTacTHHA (MPUKPEIUIEHA K TUCKY); 3 — MOAHUMAOIIasACs miardopma;
4 — CBHHIIOBBIN KOHYC — yIop; 5 — muHaMomeTp; 6 — 3JIeKTPOMOTOD C peayK-
TOPOM
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B peanbHO# ycTaHOBKE HEOOXOAUMO MPETYCMOTPETh 3aITUCh MTOKA3aHHUH
JMHaMOMeTpa Ha camormcer (C ITOM IENbI0 MOXKHO HCIIONB30BATh TCH30ME-
TpuuecKuii natumk). [IpenmonaraemMas GpopMa UMITyJIbCa MOCIEACHCTBUS TIPH-
BezieHa Ha pucyHKe /. CKopocTh M3MEHEeHns cuibl F xapakrepusyer ko3 u-
[IMEHT BUXPEBOM CBA3M JKUIKON MacChl ¢ TelIoM (KO3()(MHIHEHT «TpeHusn»), a
yepe3 V(t),a(t) uMmysbca MOXHO ONPEAEIHTh BEIHYMHY PUCOSAUHEHHOMN
maccel M. Cuma F =m-a(t), e a(t)— yckopeHne BakyyMHOM KuaKOi Mac-
CHI.

B Hactosiee Bpemsi OZO0OHBIH SKCIIEPUMEHT BBIMIOJIHEH B CaMOM YII-
POIIEHHOM BapHaHTE CO CBHMHIIOBBIM JUCKOM Maccod M = 5 xe. Benuuumna
Macchl M B 9THX ceU(UUECKUX YCIOBUAX 110 OYEHb MPUOIMKEHHOM OlEHKe
coctaBuia 10 20% OT MIpu JAIUTETHHOCTH MMILYJbCA MOCIENCHCTBUS OKOJIO
lc. TpencrapaseT UHTEPEC OLEHUTh BENMUMHY M Ui chepbl U APYTHX GopM
TeNa, a Takke e 3aBHCHMOCTh OT YIJIOBOW ckopoctd @ . llemecooOpa3Ho
MOBTOPUTH OMBITHI JUIA JUCKOB M3 PA3IMYHBIX MAaTEPHAIIOB, BKIIOUYAs AWDIICK-
TPHUKH.

R
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Pucynoxk 7. IIpumepHsIii rpaduk H3MEHEHUS BO BpEMEHU UMITyJIbCa BaKy-
YMHOTO NIOCJIEAEHCTBUS TIOCJIE OCTAHOBKU CBUHIIOBOTO AMCKA 110 CXEME,
n300pakEHHOM HA pUCYHKE 6

OnucaHHBI HKCHEPUMEHT HMEEeT OJHY TOHKOCTb, BIHMSIOIIYIO Ha pe-
3ymbTaThl u3MepeHuit. Jleno B ToM, uTo Jro6oe TBEpHoe Teno (u ymop) oba-
JIAfOT COOCTBEHHOM KJIACCHYECKOW YNPYTOCThIO, 32 CUET YEro Nmpu OCTaHOBKE
BCET/Ia BO3HUKAET YCWIINE, OTIMYHOE OT JAesbTa-QpyHKImU. Mccnenyemas macca
M BHYTpM TBEPAOTO Tela M CHAPYXKH TAKKE HMEET paslIudHble XapaKTe-
puctuku. [lo3TOMy OuYeHb BaXKHO IepeiaTh YCHJIHE Ha ITUHAMOMETP cpasy
MOCJIe OCTaHOBKH TeJia. J[pyroit 0COOEHHOCTHIO UCCIIEIOBAHUS SIBISIETCS TO, YTO
n3yqaeMblii 3Q(HeKT TposBILET ceOs B MOIMHOW Mepe TOJBKO MPH MEPBOM
CHCOKHUJITAHHOM)» SKCIICPUMCEHTE. ITocne TPETHETO OIIbITA B TEX XK YCIOBUAX B
JIICKE OCTAETCsl TOJIBKO KITACCHYECKasi HHEePIIHS.
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Bropoe HampapieHne uccIeI0BaHUN MPEANOIaracT BESICHEHHE CTEICHH
B3aUMOJICHCTBUSA BaKyyMHOW MPUCOETUHEHHON MAaCChl C TPaBUTALIMOHHBIM T10-
nem 3emmu. Ecmu M AeicTBUTENbHO 00MafaeT BCEMHU CBOMCTBAMH MACCHI, TO
OHa JOJDKHA Je(hOPMHUPOBATHECS B MOJIC TSDKECTH, YTO HETPYTHO YCTAaHOBUTH
OMBITHBIM TyTEM. J1JIs 3TOr0 He0OXOAUMO CAETATh XOPOIIO COaTaHCHPOBAHHBII
TOKENBIA peryar B (opMe Opycka WM KPYIJIOTO CTEPKHS Ha CBOOOIHO Bpa-
HIaroIIencs onope, KOTOPhIN MO KIACCUYECKUM MPEICTaBICHUSIM JI0JDKEH Haxo-
JIMTHCS B MOJIOKEHUH Ge3pasinyHoro pasHoBecus (pucyHok 8). IIpu ycTaHOBKe
TAKOTO phIYara B HAKJIOHHOE ITOJIOKCHHWE OTHOCHUTEIHHO TOPH30HTAa YacTh
JKUIKOM MacChl TOJKHA HECKOJIBKO CMECTUTHCA 10 PhIUary B CTOPOHY HaKIIOHA
(myskTup Ha pucynke 8). B aTom ciyuae, 9TOOBI BO3BPATHUTH phlYar B TOpPH-
30HTAJIFHOE TIOJIO’KEHNE, HEOOXOTUMO K BEPXHEMY IDIEUy MPHIOKHUTH HEKOTO-
poe HEeTPajMIMOHHOE YCHIHE P, KOTOpoe M3Mepsercs MpH HCIIOIb30BAHHH
KaIMOPOBaHHOW HABECKH (KaK B OOBIYHBIX PHIYAXKHBIX BECAX).

Pucynok 8. Cxema ombITa ¢ TsDKEIbIM pbruaroM. O6o3HaueHus: 1 — CBUHIIOBBIN
phIYar B paBHOBECHH; 2 — YCTPOMCTBO MOJBECA C MAJIBIM TPEHHEM; 3 — FPY3HUK
JUTSI ©I3MEPEHUS CUITBI, CIIBUTAIONIEH phIuar B CTOpOHY paBHOBecHS; 4 —
IPUMEPHBIA KOHTYP >KMJIKOH MacChl

OTOT OMBIT, TPEOYIOMUI TOCTATOYHO BBICOKON MPEIM3HOHHOCTH, €Ié
He npoBomica. Oxunaemoe u3MeHeHne P, o-BUANMOMY, COCTaBUT HECKOIIb-
KO TIpO-11eHToB 0T P = MQ . Heo6X01MMO OpUEHTHPOBATECS TOJILKO HA TEPBBIii
onbIT! Pe3ynpTaTel MOZOOHOTO SKCHEPUMEHTa MOTYT MHOTOE CKa3aTh O CyII-
HOCTH Macchl M , ¥ HEOOXOAUMOCTH YTOUHEHHUS TEOPHH IPABUTAIIHH.

Bonbmoe 3HaueHue Ui TEOPUM M MPAKTUKU UMEET U3Y4YEHUE 3aKOHOB
TPaBUTAIIMOHHOTO B3aMMOJICHCTBHS (PU3NUECKHX TN IIPU OJJHOBPEMEHHOM BO3-
OyXII€eHHH MaKpOCKOIIMYECKNX BaKyyMHBIX BUXPEH, MPUBOASIIINX B 0COO0E CO-
CTOSIHUE MIPUCOECTUHEHHYIO KUAKYIO MacCy. DKCIIEPUMEHTHI, ONICAHHBIE B ITO/I-
paznene 3.1, mokasanu, YTO B3aMMOJCUCTBHE BHXPEH NMPUHIMIIHMAIBHO Hapy-
IaeT KapTHHY TpaBUTaluu (0 KpaifHe# Mepe, Ha pacCTOSHHSAX, COM3MEPUMBIX
¢ pa3mepamu Tei). J[OMONMHUTETBHO OTMETHM, YTO BAKYYMHBINH TOPOHIATbHBIH
BUXPb MOXeET OBITh HCIOJNB30BaH B pPOJIM JIeTeKTopa (MHIUKAaTopa)
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PaBHOMEPHOI'O IBMIKCHHS Tella B HEOAHOPOAHOM (BO30Y)XAEHHOM) Bakyyme B
ONpeIeNIEHHOM JUana3oHe CKOPOCTEH.

CaMOCTOSTeNbHBIN MHTEPEC MPEACTABISIIOT OMBITHI C BPAIATEIbHBIMH
KOJICOAHMSMHI B BEPTHUKAJIBHOMN IUIOCKOCTH Tela AWCKOoOOpaszHou (opmer. [Ipu
5TOM Macca Teia M JIOJKHA 3aBUCETh OT OPMEHTALMH JMCKA OTHOCHMTEJBHO
Harpasje-HUsl JIBUKECHHUS.

4. PEHOMEHOJIOTUYECKAS MOJEJIb BAKYYMA

C 0O0bIIOH YBEPEHHOCTHIO MOXHO MPEAIONI0KUTh, YTO PE3yJIbTAaThl
JIAHHOW pPaboThl [T OONBIIMHCTBA YMTATENICH HE MOTYT I0KAa3aThCsl TPHUBHU-
anpHbIMH. [loCTynaTbl W CIEACTBHS, 0030p OKCIEPUMEHTAJBbHBIX JAHHBIX,
BKJIFOYAs IUTAHUPYEMble HAIMPABICHHS HCCICIOBaHHM, yXKE CO3/AI0T OIpele-
JEHHOE MpPEJCTaBICHHE O HOBOM KOHLENIUH MaKpOCKOIHMYECKOro BaKyyMa.
Tem nHe MCHCC, IJId NOJIHOTBI KapTHUHBI CICAYET MNOIBITATHCA MOCTPOUTH Ka-
YECTBECHHYIO OOOOIIEHHYI0O MOMETb, B 00J€e MOJHOW Mepe OTPaKaroIIyIo
¢dunocodckoe ¥ HayUHO-METOJOJIOTHYECKOE MPEACTABICHUE aBTOpa O COBpe-
MeHHOH (u3nke u e€ npodiemMax.

B peanbHOM HCClie1oBaTEILCKOM MpoLiecce MPUBEIEHHBIE BBIIIE HOCTY-
JaThl TMOSIBUJIKCh B UTOTE CIOXKHON M BEChMa 3allyTaHHON aHAJIMTHKO-CHHTE-
THUYECKON paboThl, HCIONB3YIOMEH COBOKYIHOCTh CaMbIX Pa3HOOOPA3HBIX
MaTepuaioB W CBEICHUH, BKIIOYash OMKMCAHHBIC B MPEABLIYIIMX pa3jenax
HEHU3BECTHBIC paHee HAOIIOICHHS H YKCTIEPUMEHTHI.

W3 oTnpaBHBIX Hay4HBIX (PAKTOB, KOTOpPbIE HE YKJIAJBIBAIMCH B PaMKH
CYILLECTBYIOIIUX TEOPETUYECKUX IPEICTABICHUN U CIY)KWUIM, Ha Hall B3TJAL,
JIOCTaTOYHBIM OCHOBaHMEM I MepecMoTpa (hyHIaMEeHTaIbHBIX OCHOB COBpE-
MEHHOMW (pU3MKH, MOXKHO yKa3aTh Ha CIIeyIOUINe:

® 1I3BECTHOE B acTpoHU3UKe U TeopH3rKe BEKOBOE 3aMEAJICHHE U KoJle-
0aHWsI CKOpOCTEHl BpAIUCHHS IUIAHET M 3BE3M, HE OOBSCHIEMBIC IPHUIMBHOM
rpaBUTAIllMOHHON Mojenbio [15,16,37];

e sBIICHHE OTPHLATEIBHOM BsI3KOCTH (Cyrepporanus B arMoc(epe Iuia-
HeThl BeHepsr), TeUTypuYecKie TOKH U IPYTHe TPYJHOOOBSICHUMBIE reohH3u-
yeckue mpouecce [8,9,10,18];

e CyIlleCTBOBaHUE KOCMO(dU3MYecKiX (akTopoB (B YaCTHOCTH, aKTHB-
Hoct CoOJHIIA), BIMSIIONIMX Ha TeO(pHU3HYECKHE MPOIECCH], a TakKkKe Ha
napameTpsl 1abo-patopHbix cuctem [4,5,19,20];

® HCOOBCHUMAS IPUPOIa GIuKKep-mrymoB [21,22];

® CyIIECTBOBAHHE «CKPBITON» Macchl BO Beenennoii [3];

e npobiemMa oOHApPYKEHHS TPAaBUTAIHOHHBIX BOJH [ 23];

® CyIIECTBOBaHKE [IAPOBOU MOJIHHH, MOJTEPreucTa U APYIUX aHOMAIb-
HBIX siBIIeHUH [24,25,26].
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Emé pa3 moguepkHEM, YTO MEPEUYMCIECHHBIE HaydHble (a8 [0 MHEHHIO
HEKOTOPBIX YUYEHBIX — 71Ce800HAYYHble) (DAKTBI TOCIY)KWIH OCHOBAHHEM LS
(hopMyIHpPOBKH MPOOIEMBI, — H He Ooliee TOTO, MOTOMY YTO BCE 3TH (PAKTHI
XOPOIIO M3BECTHBI. 3/1€Ch YMBIIUICHHO HE YHOMSHYTO O COBPEMEHHBIX, YacTO
BEChMa 3ayMHBIX, TEOPUSIX BaKyyMa, TaKk KaK OHHM BOOOIIE HE CTUMYIHPOBAIH
NpOBEAEHHBIX aBTOPOM HccienoBaHuil. OpHako OyneM HMMETh B BHUIY, 4TO
o011ee coOCTOSIHUE TPOOJIEMBI COOTBETCTBYET IPEICTABICHHUSM, N3JI0KEHHBIM B
pab6otax [2,14].

Wrak, onupasce B OCHOBHOM Ha COOCTBEHHBIE HAOIOACHHUS U JKCIIEPH-
MEHTBHI, TIONBITaeMCs yBSI3aTh UX C U3BECTHBIMM PE3yJNbTaTAMU M YTOUHUTH CY-
IIECTBYIONIYIO (a B HAIlleM TIOHUMAaHHUH HE CYIIECTBYIONIYIO) MOJIENIb MAKPOCKO-
n4YecKoro Bakyyma. CBoiicTBa BakyyMa B MEKpOMAacIITabax JIydIle H3y4eHbI 1
W3BECTHHI U3 YIIOMSIHYTHIX paboT, IIO3TOMY IO X0y M3JI0KEHHS MOXXHO 0000-
IIUTH BCE PE3YJIBTATHI M PEACTaBUTh MOJEIb B OoJiee 00IIeM BHAE.

[lepBoocHOBa MaTepuy — BaKyyM, 3allOJHAS BCE MHPOBOE IIPOCTPaH-
CTBO, HaXOJHUTCS B TypOYJICHTHOM COCTOSIHWH, 00pasys ciydaiiHOe IpocTpaH-
CTBEHHO-BPEMEHHOE IIOJIE C JHEPTeTHYECKHUM CIIEKTPOM, 3aHHMAIOIINM BECh
NPUPOHBIN JMAlla30H MaclITaboB U CKOpOCcTel. BuxpeBbie BO3MYIIEHUs ATOM
MaTepHanbHOW cperbl (B 000M MPOCTpaHCTBEHHOM Macmitabe!) xapakTtepu-
3yIOT €€ Maccy (PHEPreTHYECKYIO «IUTOTHOCTBY), B TO BPEMsI KaK Maccy HEBO3-
MYIIEHHOTO BakyyMma CIleIyeT NMpUHATH paBHOM Hymo. M3ywyaemoe B (usmke
BEIIECTBO — CYTh YCTOWYMBBIC MUKPOCKOMHYECKHE BUXPH BakyyMma (MUKpoYac-
THIBI). CTAaTUCTHYECKH YCTOWYMBAS NPOCTPAHCTBEHHAS CHCTEMa MUKPOYACTHIL
obpasyert Teio (TBEpIOE, KHUIKOE, Ia3, Ia3My). I 1aBHass 0COOCHHOCTb MHKPO-
CKOIIMYECKHX BHXpEH — BBICOKasl (OKOJOCBETOBAsl) CKOPOCTH BpaLICHHs, IPO-
HOPLMOHAIIBHO KOTOPOH OKPYKAIOLIMI BAKyYM «IIOJAPHU3YETCs (HAIPSTaeTcs)
B BHJIC JIEKTPOMArHUTHBIX U IpYTUX noseil. B Mukpomacnirade B HanOombmen
Mepe INpPOSIBIAIOTCS M KBAaHTOBBIE CBOWCTBA BUXpeil (MpOCTpaHCTBeHHas H
DHEpPreTUYecKast TUCKPETHOCTD). Kak H3BECTHO, MUKPOYACTHUIIBI HAMIPSIMYIO B3a-
HUMOJICHCTBYIOT C BaKyyMOM, obpacTas «Iry6oii» u3 BUPTyaIbHBIX YacTUIL (CITy-
YalHBIX MHUKPOBHXPEH), paaiyc KOTOPOi 3aBUCUT OT CKOPOCTH 4acTuilpl [14].

Maxkpockonu4yeckue BHXpH BaKyyMa, NPEICTABISAIOMME Ui TaHHOTO
HCCIIeIOBAaHUA OCHOBHOW HHTEpec, OO HACTOALIETO BPEeMEHH B (QH3HKe He
paccMaTpUBAINCH, HO OHM TaKXke 00JIafaloT Maccoi. YTJoBas CKOPOCTh ITHX
BUXpEH B JIA0OpAaTOPHBIX MacuITabax HE MPEBBIMIAET A0JICH pajnaHa B CEKyHILY
(7MHEHHBIE CKOPOCTH 1O HECKOIBbKHX M/C), YTO MOATBEP)KACHO JKCIICPHUMEH-
TaJIbHBIMU HcclieloBaHusIMU. HO B 0COOBIX YCIIOBHSIX, ITO-BUIMMOMY, BO3MOX-
HO CyYIIECTBOBaHHE KBa3HMyCTOWYMBBHIX OBICTPO BpalalOLIMXCS BUXPEH, dYTO
HNOATBEPIKIAETCA CYILECTBOBAHUEM LIAPOBOM MOJHUM M HEONO3HAHHBIX JIETal0-
mux o0bekToB [24,26]. B Meramacmirabax, 1m0 HallleMy MPEACTaBICHUIO, B
COCTaBe TAJIAKTUK M 3BE3 CYMIECTBYIOT KBa3MyCTOWYMBEIE CIHMBAIOLINECS C
BEIIIECTBOM BaKyyMHBIE BHXPHU BBICOKMX dHepruil. Taxmm oOpa3oM, BUXpEBBIE
BO3MYIICHHS BakyymMa B OOJAacCTH MHKpPO- W MeEraMacumTabOB OTJIMYAIOTCS
Gospmiei sHepTrel 1 60IBIIEH YCTONIHNBOCTHIO.
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Ha pucynke 9 npuBenéH npuMepHbIi rpaduK SHEPTETHUECKOTO CIIEKTPa
peanmpHOTO BakyyMma. Ilo ocu aGcmmcc OTiOXKeHa B JIOTapH()MUIECKOM MacIITa-
Oc BenmumHa A =27/e, TAE & - TNPOCTPAHCTBEHHAS YaCcTOTa; IO OCH OPIHHAT
— 0e3 macmraba cnektpanbHas twiotHocte W . (B mHawame ocum aGcimce
MacmTad Takxke YCIoBHBIN). Ha rpaduke MOXHO BBIIENNTH TPHU OOIACTH.
O6nacth 1 COOTBETCTBYET MHUKPOKBAHTOBBIM COCTOSIHHSIM, TII¢ TJIABHAS YaCTh
CIEKTpa HUMEET JIMHeHYaThiii B (MyHKTHP), OTPAXKAIOUIMN SHEPTHIO M pas-
MEpbl YCTOMYUBBIX M MEHEE YCTOMYUBBIX MuKpodactull. CpemHss o0macth 2
COOTBETCTBYET MaKpOKBAHTOBBIM COCTOSIHHEM, & 00JIacTh 3 — METAaKBAaHTOBBIM.
B o6nactu 3 BUXpEBBIC COCTOSIHUS BaKyyMa UMCIOT MPAKTHUCCKU HEU3YUCHHBIC
0CcO0OBIC KBAHTOBEIC CBOMCTBA.
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PucyHok 9. 3aBHCHMOCTB SHEPIeTHYECKOr0 COCTOSHUS (CIEKTPAILHOM IJIOT-
HOCTH TYpOYJIEHTHOCTH) BaKyyMa OT maciurtaba Buxpeir A = 2n/e, rie e —
NPOCTPAHCTBEHHOE BOJHOBOE YHCIO. [lyHKTHPOM OTMEYeHa 001acTh CYIIeCT-
BOBAHMS YCTOIYMBEIX MEKPOYACTHIL. «3aKoH @ *», Tae b~ 1 cooTBercTByet
CHEKTPaJbHOU XapaKTepUCTHKE (IIMKKEP-IIyMOB

OmnpenenéHHo ACHO, YTO MOABEM KPUBOH C POCTOM IPOCTPAHCTBEHHOTO
MacimTaba (Kak ¥ B MHKPOMHpPE) OTpa)kaeT (hakT KadeCTBEHHOTO H3MEHCHHsI
CBOWMCTB BaKyyMa, IPHUBOJSAIIETO K POCTY DHEPTHH BHUXPEBBIX BO3MYIICHHH.
UYem Oonblie MaciuTad BHXpEil M MEHBLIE yIiIoBas CKOPOCTh, TEM B OOJIbIICH
CTENIeHN BaKyyM IIPOSIBIISIET CBOMCTBA CBOCOOPa3HOM KBAHTOBOM CBEPXTEKydeH
KUAKOCTH. HecoMHEHHO, 4YTO MMEHHO MpaBbIl y4YacTOK DJHEPreTU4ecKOro
CIEKTpa TYpOYJIEHTHOTO BaKyyMHOTO TI0JISI OIPENIEIISIET XapaKTePUCTUKH (ITUK-
Kep-IIyMOB. DTOT (aKkT yOequTeJbHO JIEMOHCTPUPYIOT CBOMCTBA MEXaHHWYEC-
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KUX HANpsOKEHHH B KOpe 3eMiM, BhI3bIBaromux 3emierpsicenus [21]. Ocobble
KBAaHTOBBIE CBOICTBAa (UIyKTyanuil BaKyyMa MOATBEPXKIAIOTCS IKCIIEPHMEHTa-
mu O.C. Iuons [5].

[TockonbKy (hIMKKEp-IIyMbl BOSHHKAIOT HE TOJIBKO B MEXaHUYECKHX, HO
TaK)Ke B BJIEKTPOMArHUTHBIX W IPYrHX cHcTeMax [22], otcroma ¢ yuérom [27]
CJIe/yeT HEIPEJIOKHBIH BBIBOJ, YTO MEXaHHKA BaKyyMa BO BCEM quana3oHe
MPOCTPAHCTBEHHBIX MACHITAG0B M CKopocTell (yCKOpeHMil) Hepa3pbIBHO
CBSI3aHA € JIEKTPOMArHeTH3MOM. DTO MOJTBEPXKIACTCS TaKXKe CyIIeCTBOBA-
HHEM CBSI3M MEXKIUIAHETHOTO COJIHEYHOTO MAarHUTHOTO IOl C HOTOKaMH
BaKyyMa, MarHUTHBIX Oyph ¢ arMoc(epHbIMH IpoleccamMud U T.4. W XoTs B
JAaHHOW paboTe OCHOBHOE BHHMMaHME YJESIETCS MEXaHHKE W TpaBHTAaluU
BaKyyMa, OTMEYCHHYIO ()yHAaMECHTAIbHYIO 3aKOHOMEPHOCTh HEOOXOANMO y4H-
THIBAaTh MPH Pa3pabOTKe METOIOIOTHH COOTBETCTBYIOLIMX HCCIIeNOBaHMM (IKC-
MEPUMEHTOB).

WHTEepecHO cOMOCTaBUTh 3HAYEHHMS IPOCTPAHCTBEHHBIX YacTOT Ha
rpaduke (pUCYHOK 9) ¢ yTIIOBOW W IMHEWHOW CKOPOCTSMHU BPAIICHUS BUXPEH.
Ecnu opueHTHpOBaThCS Ha MapaMeTphbl COJHEYHOTO BETPa, TO JHHEHHBIE CKO-
POCTH B BHUXPSIX MEXKIUIAHETHOro MacmrTaba moryt gocturath V > 300 xwlc.
OpHako Gonee NMpaBUIBHO 3HAYEHHS A COIOCTaBIATH C YIJIOBOIl CKOPOCTBIO
BUXpEU @, KOTOpBIE B CPEeHEM HMEIOT MEXIy c000il 00paTHO MPOMOPIIHO-
HAIIBHYIO 3aBUCUMOCTb, TO €CTh ® ~ 1/A.

Ha moit B3riisi, 10CTaTOYHO HAIAJHOE KaYeCTBEHHOE MPEICTABICHHE O
MaKpOCKOIIMYECKOM COCTOSIHMM BaKyyMa JaéT TypOyJEeHTHOE MoJje 3eMHOM ar-
Mocepbl U OKeaHa, KOTOpbIC OOpa3yloTCs B YCIOBHSX, ONHU3KHX K CBEPXTE-
Ky4eMy COCTOSIHUIO. [Ipu4éM 3TO HEe MPOCTO aHAJIOTHS, & OTPAKEHHE IITyOOKOH
(bu3rueckoi CBSI3M, XapaKTEPU3YIOIIECH B3aMMOJCHCTBHE B OINpPeACTIEHHBIX
YCIIOBUSIX BakyyMa ¢ BemiecTBOM. CylIeCTBOBaHHME TAaKOil CBSI3M MOJTBEPIK/a-
eTCsl yCTaHOBJICHHOW 3aBHCHMOCTBIO HEKOTOPBHIX IapaMeTpoB aTMochepsl
(cTpyKTYpBhI 0OJIaYHBIX MACCHBOB) OT CBOWCTB 3eMHO#1 KOpbI [28].

T'oBOpst 0 HOBBIX CBOWCTBaX BaKyyMa M BEIECTBA, 00 WX MEXaHHKE H
TpaBUTAlMH, TO €CTh O TE€X XapaKTEPUCTHKaX, KOTOpbIE ObUIM OOHApy>XEHBI B
npolecce HalIMX HKCIIEPUMEHTAIBHBIX HCCIIEA0BAHUH, HEOOXOAMMO HMETHh B
BUAY, 4YTO 3TO JIMIIb OJHA U3 CTOPOH HMHTEPECYIOLIET0 HAC MHOTOJIMKOIO
¢u3ndeckoro obobvekTa. BaxxHEWIIMM pe3ynbTaTOM SBISETCS TO, YTO BAKyyM-
3¢up cnocoOeH IBUTATHCS KakK LEJI0e B ONPEAETIEHHOM IHara30He CKOPOCTEeH 1
YCKOpPEHHH, a BEepHee YIJIOBBIX CKOpPOCTEH, Tak Kak CBEpXTeKydas cpena
crocoOHa c03/1aBaTh TOJIBKO BUXPEBOE IBIDKCHHE (TS BaKyyMa HE CYIIECTBYET
HenpoHHIaeMbIx rpanui). Ceifyac 3aTpyIHUTEILHO BBECTH MapaMeTp, Ompesie-
JSIIOINUM YCIIOBUS, KOT1a BAKyyM MPOSBISET MPEUMYIIECTBEHHO MEXaHUUECKUE
CBOMCTBA B YKa3aHHOM BBIIIE€ CMBICIIC, HO M3 DKCIICPUMEHTOB M HaOIIIOAEHUH
CIeAyeT, YTO JaHHbII MapaMeTp 3aBUCHUT — KaK OT yIJIOBOW CKOPOCTH, TaK U OT
Mmacmraba Buxped. IIpu 3ToM HE0OXOIMMO YYUTHIBATH, YTO MACCHBHBIE Teila
Yyepe3 TPaBUTALMOHHOE IIOJIE CBSI3BIBAIOT 3HAYMTENILHBIE OOJIACTH BaKyyMa,

Suuuknoneaust Pycckoit Meiciu. T. XXIV, ctp. 36



Pycckoe ®usmyeckoe OO1IecTBO

KOTOPBIA CITIOCOOEH BpAIaThCS BMECTE C TEJIOM, €CIIM IMOCIEIHEe UMEET Iaxe
KPYTOBYIO CHMMETPHIO.

«HemnuHelinbie» cBOMCTBA BaKyyMa, Kak U B cilydae Kilaccuueckoi (wme-
AITBHOMN) CBEPXTEKYUEH KHUIAKOCTH, TIPOSBIIIOTCS TIPH TPEBBIMICHUN KPUTHIEC-
KOH cKkopocT V,, (wm @,,) [29,30]. BosmoxHO, mpu 5TOM Bakyym TOXKe

HachlllaeTcss 0oJiee MENKUMHM KBAaHTOBAHHBIMH BUXDSMH, B OIpEICIIEHHOM
CMBICIIE TepseT CBEPXTEKydHe CBOMCTBA, M AITUM HCUEPIBIBAETCS BCS €ro
HEJIMHEHHOCTh. [09TOMY B 11a0OPAaTOpHBIX YCIOBHSX NPH @ > @, BaKyyM

nposiBiseT ceds caabee. Ho 3To MoxeT OBITH W MO TOHM MPUYMHE, YTO CIa0O0-
SHEPrUYHBIN MaKpOCKOIMYECKUI BaKyyM TepsieTcs Ha (hoHE Oojee YHEPTUIHBIX
IBIDKEHUH BemecTBa. B moboM cirygae B 00JIacTH 3HAYCHHNH @ < @,, TIOHATHE

MEXaHUKHU BaKyyMma MMeeT IOJIHOE MPaBO Ha CYLIECTBOBaHME, B TO BpeMs Kak
3aKpUTUYECKAask 00JIACTh HY)KAAETCsl B JONOJIHUTEIBHBIX UCCIICJOBAHUSIX.

B ocHOBe MeTO07I0rMH SKCIEPUMEHTOB C BAKyyMOM JIKAT 3aKOHBI €ro
B3aUMOJEHCTBUS C (PM3NYECKUMH TEJNaMH, HaXOIINMUCS B TBEPIOW M KHA-
Koi (pazax. OrpaHUUUBAsICH H3YYECHHEM CBOWCTB BaKyyMa, HHTEPIIPETUPYEMOTO
B BHIE 0CO0OH CBEpXTEKydeil cpempl, IeIecO0Opa3sHO OPHEHTHPOBATHCS Ha
pe3yIbTaThl, IIOJIYYCHHBIC B TEOPHH CBepXTeKyde xuakoctu [29,30]. Onnaxo,
¢ yu€ToM cnenu(uKH H3y4aeMoro OOBEKTa, BBIABICHHOH B XOAE 3KCIEpH-
MEHTOB, PE3YJbTAThl, ONPEACISIONINE YIIOMIHYTHIH MPOIECC B3aUMOACHCTBUS,
chopMyIHpyeM B BHJIE CIEAYIOIUX TPEX MPUHIIUIIOB.

IlepBblii NMPUHIMI HAUMEHbIIET0 BO3MYILIEHHSI BaKyyma (GopMmy-
nupyetcs Tak: JIro6asi pusuyeckas cucremMa (BelecTBo) B3aMMOECTBYeT ¢
BAKYYMOM TaKHM o00pa3oM, YTO 3HepPrusi BHI3BAHHOIO JTOi cHCTeMOii
BO3MYIIEHHUs] CTPEMUTCSI K MHHUMYMY. B COOTBETCTBHH € 3TUM IMPHHIUIIOM
B3aMMOJICHCTBYIOT ¢ BaKyyMOM IBIJKYIIUECS U TPABUTUPYIOIINE Tela, DJIEK-
TPUYECKHE 3apsiabl U JII0ObIe Ipyrue pu3ndeckrue cucTeMsl. B cBere 3T0it 3aKo0-
HOMEPHOCTH CTaHOBHUTCSI IOHATHBIM, YTO J00as ¢dopMa (H3MIECKOro Teia
OTIIMYHAs OT c(hEePUUECKOH, SBISETCS «HEYJOOHOW» AJIsl BaKyyMa, Tak Kak BbI-
3bIBA€T JONOJHUTEIbHBIE BO3MYIIECHUS B BUJE YBEIHMUEHHsI HEOQHOPOIHOCTH U
BEJIMYMHBI IPAJUEHTA HANPSKEHHOCTU IPAaBUTALIMOHHOTO I10JISL.

BTopoii NpUMHLIHUII — HYJIEBOI'0 MOMEHTA BO3MYIIEHHOI0 KOJIMYECTBA
ABM:KeHHs: JIokalbHOEe BO3MYLIEHHE BaKyyMa BCerja INPOMCXOAMT TAKUM
00pa3oM, YTO pe3yJbTHPYIOIINH MOMEHT MMILYy/1bCA BO3HHKIIEro JABH:Ke-
HHUsl paBeH HyJ10. OTCrola HENOCPEACTBEHHO CIEAYET, YTO MEXaHU4eCKue
MaKpOCKOIINYECKHE BO3MYILCHUSI BaKyyMa CO CTOPOHBI (PU3MYECKOTO Tela J101-
JKHBI PEATU30BBIBATECA B BUJE Maphl IPOTUBOMOJIOKHO BPAILIAIONIIUXCS BUXpEl
WJIH TOpA.

3aMeTuM, 4TO U B MHKDOMHUpPE DPOXJICHHE HOBBIX MHMKpPOYACTHI[ U3
BaKyyMa TaKKe IPOUCXOIUT M1apaMy — YaCTULIA U AHTUYACTULIA.
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Tperuii IPUHUMIT «KHHIYKIHOHHOCTID):

Bo3mymienne CrnokoiHOro (MaeajabHOr0) MAaKPOCKONMUYECKOTO

BAKYyMa BO3MOKHO TOJIBKO MPH YCKOPeHHH (H3UYECKOro Teaa, HO
BO3MYIIIeHHe TYpPOYyJIEHTHOro (HEOJHOPOIHOI0) BAKyyMa BO3MOKHO W NPH
PaBHOMEPHOM JIBHKeHHH TeJia. 31ech Mo TypOyICHTHBIM IIOHUMACTCS MIPEea-
BapUTEIbHO BO30YKIEHHBIN BaKyyM, 00JaJaroniuii Maccoi-sHeprueil u Hecra-
I[HIOHApHBIMU CBOMCTBaMH, UYTO COOTBETCTBYET €CTECTBEHHOMY COCTOSHHIO
BCETr0 OKpyskaromero Hac Mupa. OJHaKo B MHKpPOMHpPE Ha ypOBHE BHUPTYyalb-
HBIX YaCTUI] BaKyyM JUI1 MakpoTel clelyeT CUNTaTh OJHOPOIHBIM MOJIEM.
B macmrabax BeeneHHON OCHOBHYIO 9HEPTHIO BaKyyMy IE€pEJaloT ralakTHKH 1
aKTUBHbIE 3BE3/bl. [IpMHIMN HMHAYKIIMOHHOCTH IPU OTOBOPEHHBIX YCIOBMAX
000011aeT NOHATHE KITACCHIECKOW MHEPIMHU, PACIIPOCTPAHSS €r0 Ha MaKpOCKO-
MIHYIECKYIO 00JIaCTh BAKYYMHBIX HEOIHOPOIAHOCTEH (BHXpEH).

Bropast yacth Mozmenu BakyyMa OTHOCHTCSI K €0 B3aMMOJAEHCTBHUIO C

TPaBUTAIMOHHBIM TOJIEM, TPEICTABISIOMNM c000i 0ocoboe HampsHKEHHOE COo-
CTOSIHHE BaKyyMa, KOTOPOE B OKPECTHOCTH PEaJIbHBIX (M3MUECKUX TE BCETIa
HMEeT IpajueHThl. B sKkcriepuMeHTanbHON YacTn paboThl OBUIO MOKa3aHO, YTO
CllydaiiHble BUXpPEBbIE [IBHXKEHHS BaKyyMa, KaKk U BHPTyalbHble MHUKpOYac-
THUIIBI, KOHICHTPUPYIOTCS B BUJAE O0JaKa OKOJIO JII0OOTO Tena, a BEepHee —
MaKpOCKONINYECKHE «BHUPTyaJIbHBIE YaCTHILBD» pacHpefessitoTcs B IPOCTpaH-
CTBE MIPONOPIIMOHAIBHO TPAUCHTY HAPSXKEHHOCTH TPAaBUTAIMOHHOTO TIOJIA.
B pesynbrarte, kak 0TMeHaNoch BhILIE, TEJIO OKa3bIBaeTCs OoOiaaaTeneM JBOM-
HOM Macchl: mepBasi — KJacCH4ecKas, KECTKasi y TBEPABIX TN OIpeAeisIeTcs
CBOHCTBAaMH MHKpPOYACTHII, @ BTOpast — IPUCOECANHEHHAS KHUKasi Macca, II0BTO-
pstroriast o GopMe M «IIIIOTHOCTH» KOH(GHUTYPAIUIO IPAaBUTALIMOHHOTO TI0JIs1, HO
HaXOJSIIAsCS TAKKe U BHYTPU CaMoro Teja (B CHILy HENPEPhIBHOCTU BaKyyMa).
Kpowme toro, nprcoequHéHHas Macca 3aBUCHT OT JIOKAITBHOTO YHEPTeTHYECKOTO
coctosiHus (CTENeHH BO30YXICHHUS) BaKyyma M CHOCOOHa NeOpMHpPOBATHCS
IIPY YCKOPEHUH U TPABUTAI[MOHHOM B3auMozeicTBuu Ten. Hamnbosee moaBmk-
Hasl 4acTh JKUAKOW MacChl B CpPEeIHEM COCTaBISieT HECKOJIBKO IPOIIEHTOB OT
KJIACCUYECKOi (cpeaHee 3HaueHUE (BIuKKep-1ryMoB). IIpu 3TOM B paBHOI Mepe
MOYHO yTBEpPXKJaTh, YTO TEJIO 00JIalaeT BaKyyMHOM JKHJIKOW MaccOi WiH, Ha-
000pOT, UTO ATON Maccoil 06JagaeT caMo rpaBUTAIMOHHOE ToJie. Du3ndeckas
CyTh HOBOT'O CBOMCTBA MaTepUHU OT 3TOTO HE MEHSETCH.

[MocTynupyst 1 moATBepXkasi SKCIEPUMEHTAILHO CYyIIECTBOBaHHE 00Ia-
JAIOIIUX MAacCOM MaKpPOCKONMYECKHX BHXpEH BaKyyMma, NPHUTSKEHHE ITHX
BUXpel TenaMu (TPaBHTALMOHHBIM IOJIEM), MOXXHO BHECTH MPUHLIUNUAIBHO
HOBBII acleKT B JUCKYCCHIO O «CKPBITOW» Macce Bo BeenenHoii [3]. TTomumo
3TOT0, caMa MEXaHHKa 00bEKTOB, U3y4aeMbIX B KOCMOTOHUH, MOKET OKa3aThCs
OTIMYHON OT 3aKOHOB HbIOTOHA 3a CU€T aKTHBHOIO MpPOSBIECHUS B TalaKTH-
YEeCKMX BHUXPSX PEATBHBIX CBOWCTB «METaCKOMHMYECKOTO» BaKyyMma (KpaiHuit
TPaBbIil YY4ACTOK CIIEKTpa Ha pUCYHKe 9).

PaccmaTtpuBaemass Momenp BakyyMa YCIIOXHSETCA emé Ooiible, eciu
YYeCTh SKCHEPHUMEHTAIbHO [OKA3aHHOE CYIIECTBOBAaHHME KBAa3MYCTOMYMBBIX
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MaKpOCKOTIMIECKUX BUXPEH, BOZHUKAIOMHNX HAa Telax HechepudecKoi (OopMEI.
B gacTHOCTH, B CTPYKTYpE TPaBUTAIIMOHHOTO IIOJISI TUCKOOOPA3HBIX TSN BO3HH-
KaeT yCTOIdMBas mapa BUXpEH TOPOMAAJIbHOTO THIA, BO3OYXKITaemasi, HalpHu-
Mep, KoJeOaTeIbHBIMH ABIDKSHUSIMHU Tela. B nByx¢a3HOW cucTeme «TBEpHoe
TEJIO-)KUIKOCTHY» TOPOUAAIHHBIN BUXPh BO3HUKACT 0€3 MEXaHHIECKOTO BIDKE-
HUS, TOJIBKO 3a CU€T IHEPTUU KUIKOCTU U OKPYKAIOLIETO BaKyyMHOIO IOJIS.
[lonoOHBIe BUXpH, NPOHHU3BIBAIOLIME TEJIO W OKpYXKalollee MPOCTPAHCTBO,
CIIOCOOHBI BCTYNAaTh MEXAY COOOH B CHJIOBOE B3aHMMOJICHCTBHE, MPUTITUBAICH
WK OTTAJIKUBAACh B 3aBUCUMOCTH OT HAIIPaBJICHMS UX B3aMMHOIO BpAILEHUS.
Takum 00pa3om, KujaKas Macca U IPaBUTAI[IOHHOE TI0JIE YYacTBYIOT B BHXpe-
BOM JIBIDKEHUU U CO3JAIOT 3TO JABMXKEHue. IIpu ompenesnéHHBIX YCIOBUAX (Ha
PaCCTOSIHUAX, COM3MEPUMBIX C pa3MepaMu Teja) CHIa B3aUMOJICHCTBUS KBa3M-
YCTOMYMBBIX BaKyyMHBIX BUXpeil, BO30YKIaeMBIX B CHCTEME ABYX H OoJiee Tel,
MOJKET 3HAYHTENIFHO, Ha TIOPAJOK M O0Jiee MPEBHIIIATh CHITY TPAaBUTAIIHOHHOTO
MPUTSKEHUS 3TUX TEJL.

Kpome 1abopaTopHBIX OIBITOB, CYIIECTBOBAHKE B IMPHUPOJIE KBA3UyCTOM-
YUBBIX BaKyYMHBIX BHXpPEH MOATBEPKIAIOT PE3yIbTaThl HAOMOICHUH B reou-
3UKe M acTpo(u3uke. ITO TaK HA3BIBAEMOE SIBJICHHE CYIEPPOTAllMd B aTMO-
chepax Benepsl u 3emun, TeJutypuueckue U MOHOC(EpHBIE TOKH, AuddepeH-
nuansHoe Bpamienue gorochepsl Connma u ap. [8,9,10]. duccumnanus 3Hepru,
nepenaBaeMoi OT BaKyyMma BEILECTBY M OCOOCHHOCTH BBI3BaHHOI'O 3THM B3a-
HMOﬂeﬁCTBHCM HOBOI'O BHJ1a ABHXXCHHA BCIICCTBA Ha IIJIAHECTAX U 3Bé3[[aX, I10-
BUJUMOMY, SBJIIIOTCSA OJHOM W3 TJIABHBIX NPUYMH BEKOBOI'O TOPMO3SILErO
MomeHTa [6,11,31]. Ha ocHOBaHMM H37I0)KEHHOTO MOKHO YTBEp)KIaTh, YTO,
TOBOPS O CHJIOBOM B3aMMOJICHCTBHU MaKpOBHXpPEW MEXIy COOOW M C BEMIeCT-
BOM, MBI, B CyITHOCTH, BBOAMM B (DPU3UKY MOHSATHE HOBOW (pyHITaMEHTAIbHOI
MSITOM CHJIBL.

Hrak, cIoXHOCTh BakyyMa Kak (PU3MYECKOTO O0BEKTa 3aKII0YacTcs B
TOM, 4YTO IpU €ro HCCICIAOBAHUN MNPUXOJUTCA HUMETH JCJI0 C HE I/IMeIOH_Ieﬁ
aHaJiora CBEpXTeKydell KBaHTOBOW Cpeol, OHOBPEMEHHO HACHIIIEHHOM 001a-
JAaIIUMHU MaCCOﬁ-C)HepFHeﬁ BUXPSIMH BCEBO3MOXKHBIX MacITaboB U YIJIOBBIX
CKOpOCTeil. YCTONUNBBIE MUKPOBUXPH, WIIA BEIECTBO, HanO0jee d3PPEKTHBHO
B3aMMOJIEHCTBYIOT MEXIy COOOM M COCTaBISIOT MPEeaMET KIaCCHYECKOW Mexa-
HUKH, BKJIIOYasd HWHEPLUIO KakK B3aHMO}1€fICTBPIe MUKPOYACTHUI[ C BAKYyMOM B
Ipenenax CBOEro y4acTka NpOoCTPAHCTBEHHO-BPEMEHHOI'O CIEKTPa, COOTBETCT-
BYIOILIETO JIOKAIBHO OJHOPOJIHOMY M M30TporHoMy nomto [32]. Ho Ha makpo-
CKOIIMYECKOM y4acTKe CIeKTpa (pUCYyHOK 9) cyliecTByeT el KBa3HUBEIICCTBO
(MaKpoOBHXpH), KOTOpOE uepe3 TPaBHTALMOHHOE II0Je aKTHBHO B3aHMOJCH-
CTBYET C OOBIYHBIM BELIECTBOM M 00Ja/aeT crenu(puuecKoH, 3aMeUICHHOH BO
BPEMEHU KBa3MHHEpLHUeH. B Makpockonmueckol 00JacTu Ui MEXaHUKH BaKy-
YM KaK CIy4aifHOE M0Jie He MOXET OBITh OJHOPOTHBIM H H30TPOITHBIM, IIOTOMY
OH croco0eH B3aMMOJEWCTBOBATH C TEJIaMM, MMEIOIIUMH TNPHCOEINHEHHYIO
KHUJIKYIO MAacCy U JIBUKYLIMMUCS PABHOMEPHO U IPSMOJIMHENHO.
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COBOKYITHOCTB PAacCMOTPEHHBIX 3KCIICPUMEHTAIBHBIX M HaOJIOAaTeIh-
HBIX JAHHBIX, [0 HAIlEMy MHEHHUIO, HE OCTABIIIET COMHEHUI B JOCTOBEPHOCTH
TPEICTABICHHONW 31€Ch KaueCTBCHHOW (PEHOMEHOJOTHYECKOH Monend. YcTa-
HOBJICHHBIE HEU3BECTHBIE paHee CBOWCTBA BaKyyMa, IPaBUTALIMOHHOTO IO U
MAacChl, HOBBII BHJ CHIIOBOTO B3aUMOJCHUCTBHS KAYECTBEHHO MEHSAIOT HAIIU
3HaHUA o npupoje. He oTMeHsAs kilaccuueckoil MEXaHUKU U TEOPUU I'paBUTA-
I[H, TIOJlyYCHHBIE PE3yJbTaThl B TO JK€ BpPEMs BBI3BIBAIOT HEOOXOAWMOCTH
NEePeCcMOTPETh U MEPEOCMBICIUTh NPEKHUE HAay4HbIE NMPEACTaBICHUs, CO3IaH-
HbIE ITIaBHBIM 00pa3oM HpI0TOHOM M DHHIITEHHOM.

Bo-nepBriX, U3 HamMX JOKa3aHHBIX TeNepb MOCTYJIATOB CIEAYyeT, YTO
BaKyyM-3(up IIpu HEKOTOPBIX YCIOBUSX CIIOCOOEH JBUraThCs Kak ILeioe, oopa-
3ysi HabJIr0JaeMble B HEKOTOPOH cucTeMe oTcdéra MakpoBuxpu. CriemoBarens-
HO, KpOME BaKyyMa, JOJDKHO CYIIECTBOBATh HEKOE IIIOTHOE MPOCTPAHCTBO, KaK
9TO M3HayanbHO mpeanonaranx HeroToH. OgHako, B OTIMYHE OT KOHUEMIMU
HsrroToHa, 00HapyXKeHHBIE IKCIEPHIMEHTAIFHO CBOMCTBA (PU3NIECKOT0 BaKyyMa
MIOJIHOCTBIO TIOATBEPXKIAIOT HACI Onu3KonaercTBHsA. Eciy ke OTOXIECTBUTH
BaKyyM C IPOCTPAHCTBOM-BPEMEHEM, KaK NPHHATO B TEOpUs OWHINTEHHA, TO
MBI JIMIIUMCS KaKoOi OBI-TO HM OBLIO CHUCTEMBI OTCYETA; XOTS, C JAPYrou
CTOPOHBI, JHEPreTUYECKOE COCTOSHHE BaKyyMa, Ha3blBAEMOE BEILECTBOM,
MOXET CIIY)KHUTb JJIsl HaOojaTelisi HeKOTopoit onopoit. Ho aTo umeer mpakTu-
YECKUI CMBICT TOJBKO 110 MacmiTaboB, KOTJa BEIIECTBO ClIabo B3auMOJEH-
CTBYeT C BaKyyMOM. A B IEHCTBUTENBHOCTH B JIIOOOM CiIydae NPOCTPAHCT-
BEHHBIC ¥ BPEMCHHBIC XapaKTEPHCTHKH HAOIIOAAEMbIX B IIPHPOIE MaTepHallb-
HBIX OOBEKTOB M IPOIECCOB B HEKOTOPOW CTENEHM 3aBHCAT OT COCTOSHHSA

BakyyMa. (CTereHb 3aBUCHMOCTH ONPEEIAeTCs 3HaUYeHHeM A Ha pucyHKe 9).
Camo ke HEMOJBIKHOE MPOCTPAHCTBO HAOIIOMAaTeNb U (PU3NIECKUE NTPHOOPHI
NPUHIUITHAIGHO BOCIIPHHHUMATh HE MOTYT, M CYAUTh O €r0 XapaKTepHUCTHKaX
MOXHO TOJIbKO KOCBEHHO Ha OCHOBE M3yUYCHHMS CBOMCTB BaKyyMa.

OCHOBHOM H/ieell TEOPHUH OTHOCHTEIHFHOCTH SIBIISICTCS HEBO3MOXKHOCTB
3a(h)MKCHPOBaTh PAaBHOMEPHOE NMPSIMOJIMHEHHOE JBIKEHNE HEKOTOPOW CHCTEMBI
orcuéTa, B KOTOpOH HaxoauTcs Habmomarens. OMHAKO, KaK YK€ OTMEYalioch,

9TO CHPABEIIMBO TOJIBKO JUII MUKPOBHXpEH (MajbIX 3HAUCHUIT K) B namei
(u3MYECKOl MOJENN PUHIUII OTHOCUTEIBHOCTH Ui MakpOBHXpEH OINpoBep-
raeTcsi, TaKk Kak 3a C4€T BHYTPEHHEH HEOJHOPOAHOCTH (TYpOYJNCHTHOCTH) H
HECTAI[MOHAPHOCTH BaKyyMa Jr000€e JABIKCHHE Tela 3a CUET MPHUCOSANHEHHOTO
MaKpoOBUXpsSl B MpPHHIUIIE MOXeT ObITh 3adukcupoBaHo. lloaTBepkneHneM
MOJKET CITy’KUTh (haKT JBIDKEHUS 3eMIIH K co3Be3nuio ['epkyiieca M BEI3BAaHHOE
STHM JBI)KEHHEM B3aMMOJIEHCTBHE C BAKyyMOM, KOTOPOE MIPOSIBISETCS B TIOBBI-
MIEHHOW CEHCMHYECKONH W TEIUIOBOW aKTHMBHOCTH CeBEepHOro MoiyIiapus, a
TaKKe CMEIIeHHH Ha 6° K ceBepy reo(M3MYecKoro 3KBaTopa W IPYIIEBUIHON
¢dopme 3emun. HanpaBieHue cMemeHUs IIIOCKOCTH CUMMETPHUH Taphl IJIaHe-
TapHBIX TOPOMIAJBHBIX BUXpeil (PUCYHOK 5) MONHOCTBIO COOTBETCTBYET pe-
3yIbTaTaM JJA0OPATOPHBIX IKCIIEPUMEHTOB. 3HAYUTEIHHO 3P (PEKTUBHEE BAKYYyM
JOJDKEH BIMATh HAa JBIDKEHHE 3eMIM M Apyrux miaHeT Bokpyr CoiHia,
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BBI3BIBAS A((PEKT TOPMOKEHHUS, KOTOPBIA, BIIPOYEM, MOKET KOMIIEHCHPOBATHCS
JTABJICHUEM COJTHEYHOTO M3JIyYCHUS Ha TUIAHETY.

Ha pmamHOM 5Tame mccienoBaHWii B OCHOBHOM YK€ HCYEpPIAHBI Kak
BO3MOKHOCTH ITPHUBJICUEHHBIX K aHAN3Y HAyYHBIX (DAKTOB, TaK ¥ BOZMOKHOCTH
Hallell WHTYUINH M OMIIATHH, TO3TOMY PacCMOTpeHHe (EeHOMEHOIOTHIECKO
MO/JIEJIU BaKyyMa Ha 3TOM MOKHO 3aKOHYUTb.

5. BAKYVYM B IIPUKJIAJIHBIX HAYKAX

PaCCMOTpI/IM O4YCHb KpPAaTKO, KaK HOBBLIC CBOICTBa MAaKpOCKOIMNMYCCKOI0O
BaKyyMa MOT'YT IIOBJIHUATH Ha Pa3BUTHUE OCHOBHBIX MPUKIAJHBIX HAYK.

5.1. MexaHuKa 1 rpaBUTaLUs

Kak u3BecTHO, mpu aHaiu3e IBHXKEHUS TBEPIOrO Tejla B KHAKOCTU B
COBPEMEHHON MEXaHUKE BBOAMUTCA MOHITHE MPUCOECAUHEHHON MaccChl, KOTOpast
cama 1o cebe MpeAcTaBiseT HEAOCTaTOYHO H3YUYCHHBIM THAPOIMHAMHUYECKUil
00BexT. JloKa3aTelbCTBOM CYIIECTBOBAHUS THUAPOMEXAHHYECKOI IMpucoenu-
HEHHOM Macchl sIBIsCTCS (DAKT MABICHHSA HOCAa CyqHA HA MPHYAN IMOCIE €ro
OCTaHOBKH. B cirydae BakyyMa 3TO MOHSTHE HANOJHSETCS elé 0oJiee CIIOKHBIM
COZEP’KaHUEM 3a CUET CIIy4alHOM NPUPOIbl «BUPTYAJIBHOM» MaccChl, B3aUMO-
JIEHCTBUS €€ C KBAa3UPETYSPHBIMU BUXPSIMH, B CBOIO OYEPEIb 3aBUCALIUMH OT
MAJIOM3yYCHHBIX ()U3WYCCKUX CBOWCTB BaKyyMa W CTPYKTYpPHl TpaBUTAIIH-
OHHOT'O TOJIS.

Ve ceroiHs MOXHO yTBEp>KAaTh, YTO MexaHuka HbloTOHa B cilydae
MallbIX yCKOpeHHH (0 HECKOJILKUX METPOB B CEKYHIy) OMHCHIBAET pealibHbIC
MIPOLIECCHI C TOYHOCTHIO, HE MPEBBILIAIOIIEH HECKOJBKUX MPOLEHTOB, TaK Kak
BaKyyMHasd 4aCTb HHepHHOHHOﬁ MaccChl B KJIACCHUUECKOI TCOPUHN HE YUUTHIBACT-
cs1. To ke caMoe MOXKHO CKa3aThb U O COBPEMEHHOU T'MIPOAUHAMUKE, TEOPETHU-
YECKUE MOJIEIN KOTOPOU ONHKCHIBAIOT PEANIbHBIE IIPOLIECCH] ¢ TOYHOCTHIO OKOJIO
4%. Jlns TOBBINICHHS TOYHOCTH TEOPETHUYSCKHX MOJENCH, ECTECTBEHHO,
HEOOXO/IMMO Y4YHUTBIBATh MEXaHHKY («THAPOMEXAHUKY») MaKpOCKONHYECKOTO
BaKyyMma.

Ocoboe 3HaueHHE HOBbIE CBOWCTBA MaccChl (TPaBUTALUOHHOTO ITOJIS)
UMEIOT JUTS TEOPHH KoJieOaHuii (BUOpalmil) 1 TEOPHH YCTOHYMBOCTH, I/I€ MOTYT
HpPOSIBJIATLCSL PE30HAHCHBIE CBOWCTBA BaKyyMHOM »uakod Maccel. Crnenyer
yKa3aTb U Ha BO3MOXXHOCTb CO3JaHMs YCIOBUH Il NPEAHAMEPEHHOIO HU3Me-
HCHHS BEIMYUHBI MacChl (PU3NYECKUX TeJl, YTO OTKPHIBACT HOBOEC HATIPABICHUE
B Pa3BUTHUHU MeXaHHUeCKHX cucteM. CrenuanbHOro pacCMOTPEHUS 3acily KUBa-
0T 0COOCHHOCTH BaKyyMHBIX MHEPIIMOHHON M TSDKEIOW Macc U MX B3aUMO/IEH-
CTBUE C COOTBCTCTBYIOIIUMHU PA3ZHOBUIHOCTAMU KJIACCUYECKOI MacCcChI, TO €CTh
MPOBEPKA NPUHIIUIIA DKBUBAJICHTHOCTH.

Durmkioneaus Pycckoit Mbicmu. T. XXIV, ctp. 41



Pycckoe ®usmyeckoe OO01IecTBO

B pamkax pa3paboTaHHOW KOHIEHIMH MOTYT HAWTH OOBSICHEHHE «CTPaH-
Heie» skcrnepumenThl H.A.KoseipeBa [4], B.bemsesa [33] u, Bo3MOXHO,
B.I'pebennnkoBa [34]. CTaHOBHUTCS OYCBUAHBIM BIHSHHME BPAIIATEIHHOTO BH-
JKEeHHUS Ha CTPYKTYPY TPABHTAIMOHHOTO IOJS M CBSI3aHHAS C STHM BO3MOX-
HOCTB co3/ianusi anTurpasutarmu [35]. MHTepecHbIe OTBITBI MOXKHO CILUIAHHPO-
BaTh IO IMPOBEPKE HJCH, BHICKA3AHHBIX B OTHOIICHUH TECOPUH OTHOCHTEIb-
HOCTH.

5.2. Teoduzuka

st reopu3nyecKuX NPUIIOKEHNH HanOoJIbIIee TPAKTHIECKOE 3HAUCHUE
UMeeT BBIBOJ, YTO AWHAMHYECKHE MOJEIH IBIKCHUS aTMOC(ephl W OKeaHa,
KaK ¥ MOJIENH NPYTHUX IPOIECCOB, HE MOTYT OBITH TOCTOBEPHBIMH 0e3 ydéra
MEXaHUKH BakyyMa. DTO OOBACHSAETCS CYIIECTBOBaHHEM II00ANbHBIX (IUIaHe-
TapHBIX) BaKyyMHBIX BUXpPEH, DHEPrHs KOTOPHIX YBEIHYHBAETCS C POCTOM
MPOCTPAHCTBEHHOTO MaciTada. BroiHe mpaBaomomo0HO MpeArnonoKeHne, 9To
IUKJIOHBI W AHTHIUKIOHBI B aTMocepe M OKeaHaX 3eMIH — 3TO «KBAHTBD»
rJI00aJIbHOTO TOPOHIAIBHOTO BUXpA. «['71a3» IMKIOHA SIBIISETCS XapaKTepHOM
OC06CHHOCTLIO BUXPEBOTI'O JABMXCHUA U MOXKET OTJIUYATHCA FpaBHTaHHOHHOﬁ
aHOMaJue.

W3ydyenue u perucrpanus JBUKCHUN BaKyyMa JIOJDKHBI JIEYb B OCHOBY
KIAMATHICCKUX U METEOPOIIOTHYECKUX MPOTHO30B (Mocie pa3pabOTKH COOT-
BETCTBYIOIINX TEOPETUUECKUX MOJeleit). Takyro perrucTpaiuo HETPY/IHO OCy-
MIECTBUTH, ONMHPAsICh HAa PE3yJbTATHI JIJAOOPATOPHBIX SKCICPUMEHTOB, OMUCAH-
HBIX B pa3jene 2. 3aBUCUMOCTh HHTEHCUBHOCTH BaKyyMHBIX BHXpEH OT KOCMO-
¢usnveckux (paKTOpOB MOATBEP)KAACT AKTHBHOE BINSIHAE Ha TeO(pU3NICCKUE
TPOIIECCHI OuIM3MesKaleit 38e3/1pI — Hamero CoTHIIa ¥ €CTECTBEHHOTO CITyTHHKA
JlyHsl.

Hcrounukom TCITYPUYECKUX TOKOB, CKOPEC BCEIO, SABIACTCA HUXHIAA
4acTh TJI00AJFHOTO TOPOUIATBHOTO BHXPS, PACIONOXKEHHass B Kope 3eMiIH U
BpAIAfOIIasicss B MPOTHUBOIOJIOKHYIO CTOPOHY (C BOCTOKa Ha 3aman). B3anmo-
HeﬁCTBHe 9THX TOKOB C €CTECTBEHHBIM MArHUTHBIM ITOJEM 3eMJIu CO3)IaéT
HaOJII0AaeMyIo OOIIyI0 KapTUHY. Perucrpanys HanpaBieHHs W BEJMYUHBI Tell-
JYpUYECKOTO TOKa JIOJDKHA BOWTH COCTAaBHOM YacThlO B «BakyyMHYH reodu-
3UKY».

C TopouJanbHBIM BaKyyMHBIM BHUXPEM, KaK YyXe YKa3bIBaJlOCh, TECHO
CBSI3aHO SIBJICHHE CYIEppOTaluH. BakHO MOJUepKHyTh, 4TO Ha Ooiyiee Men-
JIEHHO Bpamaroleiicss BeHepe HHTEHCUBHOCTh CyNEpPPOTALUU [0 CPAaBHEHHIO C
3eMHOH 3HayuTeNbHO Oonblie. HecoMHEHHO, 3TO CBSI3aHO HE TOJBKO C JTMHA-
MHYECKUMH OTIMYMSMH, HO U C OOJBIION IIOTHOCTHIO BEHEPHAHCKOH aTMO-
cepsl.

CyneppoTanus co31aéTcsi B OCHOBHOM 3a CUET SHEPTHH BPAIIATEIHHOTO
JABMOKCHUS TUIAHETBI U MMOPOXKIAACT YCIIOBUA JJIA TUCCHUIIAIIUN YaCTH 9TOM OHEP-
THUHU, YTO HEN30EKHO MPUBOJAUT K BOSHUKHOBCHUIO MOMCHTA CHUJIBI POTOPHOI'O
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topmosxxenus [31]. Kak cnpaBeminBo ormeueno B [15], 3emist, qeiicTBUTENLHO,
3aMeUsIeT BpallicHue B OOJNBINCH CTETEHH, YeM 3TO CIEAyeT W3 TpaBUTAIlH-
OHHBIX TIPHIMBHBIX MOJEIIEH.

C y4€roMm ommcaHHOM 3/1eCh HOBOH (PM3WKH BaKkyyMa CIEIyeT MepecMo-
TPETh BECh KOMIUIEKC T€O(MH3UICCKHUX SIBICHHN (Mojeneii), BKIro9as o6paso-
BaHME MAarHUTHOTO MOJIS 3eMIIM, HOHOC(EPHBIX TOKOB, Jpeiiha KOHTHHEHTOB U
T.II.

5.3. Actpodhusrka ¥ KOCMOTOHHS

OyHAaMEHTAIbHOCTh HOBBIX CBONCTB MaKpPOCKOIHMYECKOTO BaKyyMa
MPEAINoIaraeT BO3MOXKHOCTh MX HCIIOJIB30BAHHUS B HAOMIOAATENLHON acTpodu-
3UKE M TMOJYYCHHS OTOJHUTEIbHONH HWHPOpPMAaIMU O CBOWCTBAaX 3BE3Z,
raJlakKTUK ¥ KOCMHYECKOH cpenbl. 3BE3ABI, SBISSICH HANOOJIee MOIIHBIM HCTOY-
HUKOM BO3MYIICHUS BaKyyMa, JOJDKHBI CO3[JaBaTh IIMPOKHHA CHEKTP BUXpEH.
ITo-BuayMoMy, YeTbIpe MarHUTHBIX JIENECTKA, OKpyxaromux ColHIe, oTpaxa-
10T B OCHOBHBIX U€pTax CTPYKTYpy Han0OoJiee yCTOWYMBBIX BAKYYMHBIX BUXPEH.
CoJtHeuHBIH «BeTep» TaKKe JOJDKEH UMETh B CBOEM COCTaBE BaKyyMHYIO KOM-
IIOHEHTY.

Makpockonuyeckre BaKyyMHbIE BUXpPH, 00JIaJaioline IpOMeXyTOYHbI-
MU CBOMCTBAMH MEX[Y BELIECTBOM U IOJEM, UMEIOT COOCTBEHHYIO Maccy, KO-
TOpast SBJISETCS BIIOJHE «CKPBITOI» JJIsI COBPEMEHHBIX CPEJICTB HAOIIOJICHUH.
Taxum 00pa3oM, MOMHUMO BEIIECTBA ¥ HEUTPUHO, B KOCMOTOHIHYECKHX MOJEIISX
HEOOXOINMO YYUTHIBATH MACCy TypOyJIHM30BaHHOTO BaKyyMa.

Upe3BbIuaifHO Ba)KHO CIJICACTBHE O TOPMOXEHHM (PH3MYecKoro Tena,
JBIDKYLIErocs JOObIM 00pa3oM B BaKyyMe, HACHIIICHHOM BHXPSIMH (pa3Mepsl
Tella COW3MEpHUMbI ¢ MacmrabamMu BuXpel). Takoe TOPMOXEHHE, C OIHOM
CTOPOHBI, JOJDKHO 3aMEIJISATh MEXaHMYECKHE KOCMOTOHUYECKHE MPOLECCHL, a, C
JIpyroil CTOPOHBI, MPEANOoJaraTh MOCTOSHHBIN MPUTOK SHEPIUH W3BHE, HAIPU-
Mep — 3a CUET BpallleHHust BceneHHoil B 1ieoMm.

Hapsiny ¢ HeiiTpuHHO# acTpodH3HKOii, yxKe 3aBOeBaBIICH MPaBoO HA CY-
LIECTBOBAaHUE, IPABOMOYHO IIOCTaBUTh BOIIPOC O POXKACHUM BaKyyMHOH acTpo-
¢u3nky. B 3TOM miaHe Ype3BBIYAMHO Ba)KHBIM SBISETCSA BOINPOC, KAKYIO HH-
(hopmanHo U KakuM 00pa3oM MOJXKeT IepeaBaTh GU3NUECKH BaKyyM?

[IpoBenéHHbIE K HACTOSIIEMY BPEMEHHM HAOIIOJICHMS W SKCHEPHUMEHTHI
HE MO3BOJIIIOT OJJHO3HAYHO OLIEHUTh MAcCy M YIpyrue CBOICTBa HEBO3MYULIEH-
Horo Bakyyma. Ho cyns mo nmmeromumcst JaHHBIM, caM BaKyyM Kak IepBUYHAas
MarepuaibHas cpesia CoOOCTBEHHOW Maccoi, 1o KpaitHel Mepe B OOLIETIPUHITOM
cMbIcie, 00nasaTh He JOJDKEH, a, CIEA0BAaTeNbHO, HE JJOJDKHO OBITh y HEro W
OOBIYHBIX YNIPYTUX CBOHCTB. HecMOTpsl Ha Mpo3BY4aBIINI BBIILIE ONTUMH3M, HE
JI0 KOHIIA SICHBIM OCTa&Tcs Takke BOIIPOC O B3aMMOCBSI3M BaKyyMa C IIOTHBIM
CBEPXIPOCTPAHCTBOM.

Ecnu BakyyM — Hec)xmMaemasi CBepXTeKydas cpeza (THIa KBaHTOBOW
KUJIKOCTH), WU3HAYAILHO BO3MYIIEHHAS BO BCEM CIIEKTPE MPOCTPAHCTBEHHBIX
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MacmTaboB, IPUUEM PHEPIHS MAKPOCKOIMMYECKUX BHXPEBBIX JIBIDKCHHH KOH-
LHEHTPUPYETCSI B KOCMOCE MPONOPLMOHATIBHO HANPSHKEHHOCTH TPaBUTALM-
OHHOTO TIOJIS, TO KaK INPEICTaBUTh ceOC MEXaHH3M Iepefadyrd BO3MYIICHUI?
Moryt 11 CymecTBOBaTh B BAKyyMe BOJHOBBIE IPOLECCHI, KPOME JJIEKTpOMAr-
HUTHBIX? [Ipy 3TOM HM3BECTHO, YTO JIEKTPOMAarHWTHBIE BOJHBI cIabo pearu-
PYIOT Ha BO3MYLICHMs BaKyyMa B BHUJE PaBUTALMOHHOIO IOJS, W, CJIENOBa-
TEJBHO, 3TO SIBJICHHS CYIISCTBEHHO PA3IHYHOW MPUPOABI (BO3MOXHO, pa3HOil
BUXPEBOH TOIOJOTUH, pa3HbIX [OHAMAa30HOB CKOPOCTEH U YCKOPEHHIA).
Hamportus, Bo3MylIeHYs, CBSI3aHHBIE C AKTUBHOCTBIO 3BE3J, 3aXBaTbIBAIOT HH-
TepEeCYIONIMH HAC MaKPOCKOMMYECKHH MacIuTad MpOCTPaHCTBA M CKOPOCTEH, U
MOXHO TIPEJIIOJIOKHUTh CYIIECTBOBAaHHE BOJH MHTEHCUBHOCTH TYPOYJIEHTHOTO
COCTOSIHMSL Bakyyma (HampuMmep, COIPOBOXIAOLIMX MEPHOABI AKTHBHOCTH
Connua)”. JIeTeKTMpOBAaHME M PETUCTPAlMS TAKMX BOJH TPHUHIMITHAILHBIX
TPYAHOCTEH HE BBI3BIBAECT. bonee TOro, HHTEHCUBHOCTh TOPOUJAIBHOTO BHUXPS
B JIaA0OPATOPHOI ycTaHOBKE (PHC.2) TOJDKHA OBITh MPONOPUHOHAIBHA CKOPOCTH
U3MEHEHUS aMIUIUTYAbl HEKOTOPOW MPOCTPAHCTBEHHOM TIapMOHHUKHU CIIEKTpa
TypOyJIEHTHOCTH BaKyyMma. Ba’kHO OTMETHTB, 4TO PErucTpanusi aKTHBHOCTH
ConHIa U3BECTHBIMU B HACTOAIIEE BPEMs METOJAMH, OTPAXKaeT camble O0IIue
XapaKTEPUCTUKU HMHTEPECYIOIUX HAC IPOLECCOB, TO €CTh II0 OTHOLIEHUIO K
BaKyyMY SIBJII€TCS CIMIIKOM KOCBEHHOM.

B paznene 2 onucanbl He Bce BBIIOJIHEHHBIE SKCIIEpUMEHThI. Hanpumep,
OBUIO YCTAaHOBJIEHO, YTO KBa3HYCTONUMBBIM BaKyyMHBIM BHXPb, BO30YXKIEHHBII
B METAJUIMYECKOM JUCKE, UCIBITHIBAET CUIOBOE B3aUMOJECHUCTBUE C HEH3BECT-
HO# KOMITOHCHTOM COJHEYHOrO0 M3IydeHus. Macca BakyyMma (HHTEHCHBHOCTD H
CIICKTPAJIbHBIA COCTAaB TYPOYJICHTHBIX BO3MYILICHHI) 3aBUCAT OT (a3bl JIyHsl,
BPEMEHU CYTOK M T.1. Bc€ 3TO moxaTBepikmaeT HEOOXOAMMOCTH pa3pabOTKH
METOJIOB BaKyyMHOH acTpO(U3UKH.

5.4. buoduzuka

buonornueckue 00bEKTH, Kak HanboJee CI0KHbBIE CO3/1aHUs B IIPUPOJE,
OJTHOBPEMEHHO 00J1a/Jaf0T ¥ HAaHOOJIbIIEH YyBCTBUTEILHOCTHIO K BHEIIIHUM BO3-
JeHCTBUSAM (HETPAIHIHOHHBIM MONsiM). OHAKO W3BECTHBIE MCHXO(PU3NUCCKUE
OTIBITHI HE BCET/Ia YKJIAIBIBAIOTCS B PAMKH COBPEMEHHBIX TEOPETHUECKUX TPes-
cranennii [25]. Ho 0coGeHHO MHOTO AMUCKYCCHII BO3HUKAET BOKPYT MPHPOJIBI
TaK Ha3bIBaeMBIX OUOJIOTHYECKHUX MOJIEi (MCIOIb3yeMBIX IKCTPACCHCAMH).

ABTOpPOM JaHHOW pabOTBHl SKCHEPHUMEHTAIGHO OBUIM OIIEHEHBI Xapak-
TEPUCTUKH BaKyyMHOTO TYpOYJIEHTHOTO IIOJIsl, OKPYXKAIOIIEro 4YejoBeKa, M
YCTaHOBJICHO, YTO B Hanboyee aKTHBHOM (IUIOTHOM) COCTOSIHMH BaKyyM Haxo-
JUTCA OKOJIO KUCTeH pyK U CTYHMHEH HOT, TO €CThb YacTel Tesa, COAepMKAIIUX
MaKCHUMalbHOE KOJIUYECTBO AaKyINYHKTYpHBIX TOY€K, a TaKkKe OKOJIO

*
HamomuuM, 4TO TrpaBUTAIMOHHBIC BOJHBI, H3y4aeMble B COBPEMEHHOH TEOPHH, B HalIly

KOHIICIIIIHUIO HE BXOIAT.
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auMdaTHIECKHX Kelé3 M ria3. [1osToMy He MCKIIOYEHO, YTO OHOJOTrHYecKue
OOBEKTHI CIIOCOOHBI ICHEPUPOBATH BAKyYMHBIE BHXPH. MOXHO Ia)xe yTBEpIK-
JIaTh, YTO aKTUBHOCTh BaKyyMa JOJDKHA (pHKCHpOBAThCS ¢ ToMoIIbio 3ddekra
Kupnnan [17].

Beimre ymoMuHamoch, 9to B paborax [6,11] mpuBeneHs! pe3yabTaThl Ha-
OnroieHMi 3a PaCTUTENBHBIMU OMOCHCTEMaMu. Y CTaHOBJICHO, YTO TaKUe JIOJI-
TOKMBYIIME PACTCHUsI KaK JIEPeBbs B IIPOIECCE POCTa pEarupyroT Ha Baky-
yMHble ToTokH. B CeBepHom monymapuu (paiion JleHuHrpamga) cpemHe-
CTaTHCTHYECKHE COCHA M TOIOJIb 3aKPYYHBAIOTCSI B CTOPOHY BpalieHUs! 3eMIIH,
a CTBOJI B OCHOBaHHMHU PAcTET ObICTpee NPUMEPHO B CEBEPO-BOCTOYHOM HAIpaB-
JeHuH (OnpeaesnsieTcs Mo TOJOBBIM KOJbLIAM).

Iocnenuuit ¢axr, Mexmy OPOYMM, OOOCHOBBHIBACT MPUHLIHUIHAIBHYIO
HEOOXOIMMOCTE COOJIIOIATh IMPH IMEPEeCcaaKe AEepPEeBbEB IS OONBINEH MpPUKH-
BacMOCTH UX NPEKHIOK OPHCHTALMIO OTHOCUTEIILHO CTOPOH CBETA.

Bc€ 3TO rOBOpPHUT O TOM, YTO HECMOTps Ha OTHOCHTENBHO Cllabyro
9HEPreTHKY PacCMaTpUBAEMbIX MAKPOCKOMMYECKUX BOSMYIICHUI BaKyyMa, OHH
OKa3bIBAlOT 3aMETHOE BIIMSHUE HA XOJ BCEX NPHPOAHBIX MPOLECCOB, HE TOBOPS
yKe 0 BBIOpocax TypOyJIEHTHOTO MOJIsA, BBI3BIBAIOIINX aHOMAJIbHbBIE SIBJICHHUSI.

3AKJIFOYEHUE

He mpuHmkas 3HAUUMOCTH TOJIYYCHHBIX DPE3YJIbTATOB, aBTOpP OTHAET
ceOe oT4ET B TOM, YTO JaHHAS paboTa TONBKO NPUOTKPHIBACT 3aHABEC B CTPaHY
nox HasBaHHeM «DH3MKa MaKpOCKOIMYECKOrO BakyyMay. Temepb MOXKHO C
YBEPEHHOCTBIO CKa3aTh, YTO HE 3Hasi CBOWCTB PEalbHOTO BaKyyMa, DWHIITEHH B
NPHUHIMIE HE MOT MOCTPOHTH SAWHYIO TEOPHIO MOJIS, TAKKE KaK M COBPEMEH-
HbIC TEOPETUYECKUE MOCTPOCHUS B OTOM HANPABICHUH JIOJDKHBI OBITH JAJICKH
OT peasbHOIt nelicTBuTenbHOCTH. CO31aHHe OCHOB €IMHOW TEOPHH IMOJIS HEBO3-
MOXHO 0€3 JIETaIbHOTO M3Y4EHHs CBSI3U MaKpPOCKONMHMYECKHUX JBIIKEHUI BaKy-
yMa C DJJIEKTPOMAarHUTHBIMH SIBIICHUSIMH, II03TOMY OO0OOLIEHHEe W aHaIH3
HaKOIUIEHHOI'O B HayKe JIOCTATOYHO OOIIMPHOrO MaTepHaia, UMEIOLIero OTHO-
IIeHHE K 3TOHW mpolieme, ABISETCS MEPBOCTENIEHHON 3amadell. A noKa3aHHas
BBILIE OOLIHOCTh CBOMCTB BaKyyMa BO BCEM IIPHPOIHOM JMANa3oHe MPOCTpaH-
CTBEHHBIX YaCTOT U PE3yJIbTaThl Ja0OPAaTOPHBIX 3KCIIEPUMEHTOB C MaKpOCKO-
NMYECKUMH BHUXPSAMH OTKPBIBAIOT HOBBIC THOCEOJOTHMYECKHE AacCHeKThl B
METOJI0JOTUH (PU3NUECKUX HCCIICIOBAHHM.

Tonbko Ha HEpBBI B3NS MOXKET MOKA3aThCsl, YTO AJsl (HOPMYIUPOBKH
1 000CHOBaHMS NPHUBEAEHHBIX BBIIIE ITOCTYJIATOB MOJYYSHHOI'O SKCIEPHMEH-
TaJIbHOTO MaTepHana HeIOCTaTOYHO. B neHcTBUTENEHOCTH aBTOpPOM OBLIO
MPOBEICHO Ha TPH MOPS/IKA OOJIBIIE ONBITOB U HAOJIOAEHHH, OITICATh KOTOPbIE
B 00BbEME JaHHOK PabOThI MPOCTO HEBO3MOXKHO, OTYACTH IO TOW MPUIMHE, YTO
B OOJBIIMHCTBE CBOEM 3TH OMBITHI MPOBOAMINCH C MPOCTHIMUA (PU3MISCKUMHU
obbekTamu (Tenmamm) 0€3 CIEeNHaIbHOTO HAyYHOro OOOpYMOBaHHs, KOTIa
OCHOBHYIO POJIb UTPAJIH MHTYHILHUS U HAOJI0AaTeIbHOCTh DKCIIEPUMEHTATOPA; C
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JpYTO¥ CTOPOHBI, IMEIHNCh PEaIbHbIE OMACEHHs, YTO U3JIUIIHAS OTKPOBEHHOCTh
MOJKET CTaTh OCHOBAHMEM [UI1 YNPEKOB aBTOPY B YPE3MEPHOW CHMIIATHU K
MeTadu3uKe.

B cBsa3u ¢ sTuM, crnenyer em€ pa3 MOAYEPKHYTh, YTO B HACTOSILEH
paboTe omucaHbl AOCOIOTHO TOCTOBEPHBIE H JIETKO BOCTIPOM3BOANMBIC OMBITHI,
OTIMYAIOIIUECs] TOJBKO KaXyIleHcss MpocTOoToH. Bo-mepBBIX, 3TO ONBIT MO
HaOJIIOEHUI0O BaKyyMHOTO TOPOMIAJIBHOIO BUXpS B JByX(]asHOW cucreme
JICKOOOpa3HO# (OPMBI C M3y4EHHEM 3aBHCUMOCTH €r0 WHTEHCUBHOCTU OT
KocModu3nuecknx GpakTopoB. Bo-BTOPBIX, CMOAENIUPOBAHO SIBIEHHE CYNEppO-
TaIMM, XapaKTepu3ylollee HHEPTHbIE CBOMCTBA BAKYyMHOT'O BUXPS M HaAEKHO
JIOKa3bIBaIOIlee HOBBIA BMJ CHJIOBOTO B3aHMMOJAEHUCTBHSI MEXIY BaKyyMOM U
BemecTBOM (0OMEH MOMEHTOM HMITysibca Mexay (dasammu). B-Tpersux, mocra-
TOYHO 3(()EKTHBHBI OIBITH C ONPEICICHUEM UMITYJIbca MOcaeaeiicTBus (muiu-
TEIBHOCTBIO 10 1 ¢) MpU OCTaHOBKE BPALIAIOIIETOCS MACCHBHOTO Tea, JIEMOH-
CTPUPYIOIIUE CYIIECTBOBAHME BaKyyMHOH MXHMJIKOM MacChl U €€ «BA3ZKUX»
CBOWCTB. B-4eTBEPTHIX, yCTAHOBIEHBI PEaNbHO CYLIECTBYIOIIUE 3alaJHbId U
BOCTOYHBI MOTOKH Bakyyma («3¢HpHbIH BeTep»). HakoHen, omblT ¢ aAByMA
KOJIEOTIOMIMMHKCS. METANTMYECKUMH IUCKaMH, TI03BOJISIFOLIMN N3yYHTh CHIIOBOE
B3aMMO/ICHCTBHE BaKyyMHBIX TOPOHJAIBHBIX BUXpeil. DTH INIaBHEHIINE HKCIIe-
PUMEHTAJIbHBIE Pe3ylbTaThl B COBOKYITHOCTH C APYIMMH Hay4yHBIMH MaTepHa-
gamu ((pakTaMu) MOCTYKUITH HAIEKHOW OCHOBO# [UIsl H3Y4eHUS HOBBIX (yHIa-
MEHTAJIbHBIX CBOMCTB (pr3nveckoro Bakyyma, (OPMYJIHUPOBKH IOCTYJIATOB M
MIOCTPOCHHMS €TO Ka4e€CTBEHHOH ()eHOMEHOIOTHUECKOI MOJICITH.

Teneps BO3HUKAET 3aKOHHBIM BONPOC: a KAKOBA JHEPIHs BUXPEH, MoYe-
My Tak cJ1ab0 MPOSBIAIOT ceOsi MaKpOCKONWYECKHe (BIyKTyalun BaKyyMHOTO
nonsa? Kak u3BecTHO, BenM4MHA JIPMOOBCKOTO C/ABHTA M TIONpaBKa K 3apsimy
JEKTPOHA 32 CUET BIUSHMSA BaKyyMa COCTaBJIAIOT JOJIM MPOLEHTa OT «KJac-
CHYECKOW» BEIMYMHBL. MaKkpocKomnnieckue (GIyKTyaluy IPOLECCOB pas3id-
HO# TPUPOIBI, MccaenoBanubie B [5], mocturator 3nauenuit 3...4%. Haubomee
noaBWKHaS ((GIYKTYHPYIONas YacTh) BaKyyMHOH KHUAKOW MAacChl 10 HAIIAM
OLICHKaM TOXKE COCTaBIIIeT OKoNo 3% OT KJIAaCCHYECKOH, a cuila B3auMOJeH-
CTBHSI MCKYCCTBEHHO BO30YXIEHHBIX BHUXPEH MOXKET JOCTUTAaTh HECKOJIBKHX
JIMH, CYIIECTBEHHO IPEBbINIAas TPaBUTAI[OHHOE IpUTsDKeHHe. bosee sHepruy-
HBIE €CTECTBEHHbIC BUXPHU BaKyyMa, 110 HaIlleMy MHEHHUIO, OTHOCSTCS K pa3psmy
AHOMAJIBHBIX SIBJICHUH, KaK, HAIpUMep, sIBJICHUE MIapoBoil MoaHUU. OYEeBHIHO,
4TO riI00aNbHbIE BUXpH B arMoc(epax 3emid 1 BeHepsl MMEIOT 3HAYNTEIHHO
OOJIBIIIYIO PHEPIETUKY, HE TOBOPS O BUXPSIX KOCMHYECKNX MaclITaboB.

O0o01menre 1 aHau3 NMPHUBEAEHHBIX JaHHBIX MO3BOJHUT OIEHUTH BECh
JMana3oH SHepruu (UIyKTyauuil Bakyyma, OIpenelsieMblid emé Mmalo H3y-
YEHHOW CIEKTPalbHO# XapakTepuctukoil (pucyHok 9). B mabGopaTopHbix yc-
JIOBHSAX MAacCIITaObl MaKpOBHXPEH COOTBETCTBYIOT MHHHMYMY CIIEKTPaIbHON
KPUBO#, 94TO U 00YCIaBIMBAET TPYAHOCTH WX peructpaiuu (caabyro sHepre-
THKY). HeoOX0anMo Takke YYHUTHIBaTh, YTO MBI TOCTOSHHO >XHBEM B Baky-
YMHOM «MOpE€», NMPUBBIKINA K €ro BO3ACHCTBHAM, a YaCTHYHO IPHUIIHCHIBAEM
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MOCJIETHIE APYTHM, Oojiee HATISAOHBIM U M3YYCHHBIM MPHPOTHBIM SIBJICHUSM.
Boo0biie coBpemeHHast pr3uKa riiaBHOE BHUMAHKE yIEIsIeT BEUIECTBY, 00pa3o-
BaHHOMY SHEPTHYHBIMI MHKPOBHXPSMHU BaKyyMa M OTBEUAIOIIEMy 3a Hanboiee
YCTOMYUBBIA W Ocs3aeMblii oONMMK Hameidl BcemenHoi. OmHako, 3ieKTpomar-
HUTHBIC W JPYTHE TOJS, a TakKe MHEPIH — 5TO OYEBUAHOE MPOSBICHUE OCO-
OBIX CBOWCTB BaKyyMma.

Kak wu3BecTHO, J000€ OTKPHITHE — CKOJBKO 3aKPBIBACT BOIPOCOB,
CTOJIBKO XK€ CTAaBUT M HOBBIX. 110 XO/Iy M3JI0KCHHS YIIOMHUHAIIOCH, YTO HESICHBIX
MOMEHTOB OCTagTcs eIé 0cTaTouHo. BooOIie qanHas paboTa B IIeJIOM JODKHA
BOCIIPHHAMATBCS KaK Ha4YalbHBIH 3Tall, KaK 3KCICPHUMCHTANIbHAS W HICHHAs
MIEPBOOCHOBA, JAOIIas HATJISITHOE MPEICTABICHHE O HCM3BECTHBIX PAHEE CBOM-
CTBaX BaKyyMa H MO3BOJIAIOMAs cHOPMYIHPOBATH MPOTPAMMy HCCICIOBAHUI
10 HOBOMY, YpE3BBIUAHO aKTyalbHOMY HAyYHOMY HAIIPAaBICHHIO B TEOPUHU
(usnveckoro Bakyyma. OHaKO MPUKIAAHBIEC acTIEKTHl PabOTHI HMEIOT BIIOJTHE
CaMOCTOSITENIFHOE 3HAUCHUE.
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HeTpaguumoHHasa nepegaya MexaHU4eCKOro MOMeHTa
MMMynbca Ha paccTosiHue

OCHOBHBIM HTOTOM PaloTHI [1] SBHIIOCH SKCHEPUMEHTAIFHOE OTKPBITHE
HOBOW ()OPMBI JBIDKCHHUS IPaMaTepHu, — 3TO KBAa3MBEIIECTBO KaK KBAaHTOBAH-
HbIE BHUXpH (PU3MYECKOro BaKyyMa, BBIXOJSIINE IO pa3MepaM 3a Ipeeibl
mukpomupa. Otcioga ciemyeT (akT CYIIECTBOBAHUS B OKpY’KarolIIeM Hac
NPOCTPAHCTBE CIYYalHBIX M PETYISAPHBIX HETPAJULIUOHHBIX (HOPM MaTepuH,
KOTOpBIE MCTOPUYECKH OOJiee CIIPaBeIIMBO Ha3biBaTh A(PHUPOAMHAMUYECKHUMHU
CTPYKTYPaMH C IIMPOKUM BUXPEBBIM CIIEKTPOM.

COBOKYITHOCTh 3MIHMPHYECKH HAMJEHHBIX CBOMCTB (hU3MYECKOrO BaKy-
yMa JIOKa3blBaeT Tak)K€ CYIIECTBOBAHME HOBOW MEXaHUKH MaJIOM3YYEHHOWU U
Ype3BBIYAHO CIOKHOU cpenbl. [Ipu 3TOM BelecTBO, 00pa3oBaHHOE BUXPSIMU
BaKyyMa JIF000ro IpOoCTPaHCTBEHHO-BPEMEHHOro MaciuTaba, Bcerna obusiafaer
CBOWMCTBAMH MacChl U MHEPLUH. OTH CBOMCTBA OTPAXKEHBI U B 3akOHaX Hepro-
TOHA, OIKCHIBAIOIIMX TE€ K€ MPOLECCHl B3aMMOJECHUCTBHS (PU3NYECKUX TEll C
BaKyyMOM-3(pHpOM B CBOEM CEUEHHMH IPOCTPAHCTBEHHO-BPEMEHHOTO CIIEKTpa.
Jpyroe nemno, 4ro KBa3WUBEIIECTBO MPHUHAAIECKUT HHOMY IOANPOCTPAHCTBY,
B3aUMOJICHICTBHE KO-TOPOTO C HamUM MHPOM ((pU3HYECKUM BaKyyMOM)
MOJYHHACTCA APYTUM MaTOU3yYeHHBIM 3aKOHAM.

Cka3aHHOE BBIIIE SIBIJIOCH OCHOBAaHHEM JUISI SKCIIEPHMEHTAIBHON IMPo-
BEPKH BO3MOXXKHOCTH B3aMMOJACHCTBHS (PM3UUECKUX TET Ha PACCTOSHHH 4Yepes3
BaKyyMHBIH (3(HpHBIN) MEXaHHYECKHH MOMEHT HMMIyjibca. Hampumep, Bpa-
IIeHHE TBEPIOTO TeNa, 3allOJHEHHOTO IUIOTHBIM 3()HUpOM («KHIKOM» Maccoii)
[1], MOXHO CpaBHUTH C BpalieHueM cBepxTekydero renus-II [2]. U B Tom, u B
JpyroM ciIy4ae B CBEpXTE€Kydeldl KOMIIOHEHTE BO3HMKAET YHNOpSAOYEHHAas
CTPYKTYpa MaKpOCKOIINYECKMX KBAaHTOBAaHHBIX BHUXpeH (BMXpeBbIX HuTeH). Io
HNPUHIUIY HAUMEHBIIEr0 BO3MYIIEHUS MAaTE€PHUANIbHOTO MPOCTPAHCTBA CBEPX-
TeKyuasl Cpefla BpallaeTcs Kak LENIoe, a BUXPEBblE HUTH KOMIEHCUPYIOT 3TOT
MEXaHWYECKHUH MOMEHT, Bpamasch B OOpaTHYIO CTOpPOHY M oOecrieuuBas
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rotv = 0 (teopus Jlannay). «KryT» U3 BUXpPEBBIX HUTEH YXOIUT B IIPOCT-
PaHCTBO, Tepsis HEPTUIO 10 HEKOTOPOMY 3aKOHY, IO-BUIUMOMY, MEHEE JKECT-
KoMy, dem 1/R? .

Haxonsimeecss B TakoM BUXPEBOM I0JIE IPYroe TeNo, He UMEIolIee MeXa-
HUUYECKOTO WJIU JAPYroro KOHTaKTa C MEPBBIM, HO COCTOSIEE B HEPABHOBECHOM
(MHEpPLIMOHHOM) B3aMMOJIEHICTBUU C BaKyyMOM, II0 TOMY >XK€ NPUHIHUITY Hau-
MEHBIIETO BO3MYIIEHHS (ACHCTBUS) IOJDKHO CTPEMHTBHCS CKOMIICHCHPOBATH
BUXPEBOE BO3MYIICHHE, TO €CTh NMPUOOPECTH MOMEHT HMITYJIbCa MPOTHBOIIO-
J0XKHOTO 3HaKa. [10J0XKNTETbHBINA pe3yabTaT IKCIEPUMEHTA JOIDKECH IOATBEp-
JUTh NPUHOUIHAIBEHYIO BO3MOXKHOCTD MEPEAAIN MEXaHHIECKOTO MOMEHTA UM-
IyJbCa Ha PACCTOSIHUE W MPABIIIBHOCTh MCXOIHBIX MPEIIOCHUIOK, OCHOBAaHHBIX
Ha U3y4YECHHBIX CBOMCTBaX (PM3MYECKOr0 BaKyyMa.

Cxema 9KCIIepHMEHTAIbHOM yCTaHOBKHM N300pakeHa Ha pUCYHKE 1.

/8

bgresrrcrirans 7777 e A
Pucynoxk 1

Ponp reneparopa BUXpPEBOrO MOJS BBINOJHSUI YYTYHHBIM JAHMCK 1,
YCTaHOBIICHHBIH Ha CTOMKY 2 W3 JErkoro Marepuana (IEHOIUIAcTa) M Bpalla-
€MBIif MOTOPOM 3 C NOCTOSTHHOM yIIoBO# ckopocThio ® = 3,0 1/c.

J1s perucTpanuy «M3Iy4aeMoro» MOMEHTa WMITYJIbCa HMCIOIb30BaIach
KOJICOJTIOMIASCS MO YTy B TOPU30HTAIBHOM IJIOCKOCTH (TTapauIeIbHO TUIOCKOC-
TH AucKa 1) cucrema, cocTosmas u3 mIacTMacCoBOTO cocyza 4, HAIlOJHEHHOTO
BOZOH 5, 3aKPBITOTO MPO3PAaYHON KPBIIIKOW 6 W TIOJBEIICHHOTO HAa THOKHX
TATax 7 K OCH pEeBEpCUBHO Bpamaromnierocs Moropa §. Ha mHe cocyna B neHTpe
yCTaHaBIMBAJICS WHAMKATOP-BEPTYIIKA 9, COCTOAIIMNA W3 CTOWKH C MOIISTHHU-
KOM U KOpOMBICIIA C HWIJIOW B IEHTPE THKECTH M CHMMETPUYHO
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PacHONI0KCHHBIMH IIACTMACCOBBIMHU KPBUIBIIKaMH. YacToTa yrioBeIX Kojeba-
HUH cocyna Oblia BeiOpana 0,5 Iy ¢ ammumuTymoi okono 360°. Dkpan 10 npen-
Ha3HA4eH U1 UCKJIIOYEHHS BIMSHHUSA BO3IYIIHBIX 3aBHUXPEHMH HAa PErUCTPH-
PYIOIIYIO CHCTEMY.

IIpoBenena Oompmiast cepus 3kcrepuMeHTOB (Oonee 100 3amepon), B
X0/ie KOTOPBIX (PUKCHPOBAJICS MOBOPOT BEPTYIIKU-MHIUKATOPA, OTOXKIECCTBILS-
eMBIil ¢ peaknuer XHUIKOCTH Ha BpamieHue aucka 1. B xaxmom ciyuae ¢uk-
CHUpOBAJICS TaKKe Pe3yabTaT MpPU HEMOABIKHOM THCKe. BBlIo ycTaHOBIEHO,
YTO TIOKa3aHWS WHIUKATOpa MMEIOT 3HAYUTENBHBIN Clly4ailHBIH pazOpoc, TO
ecTh HOTpeboBaach cTaTHCTHYEcKas o0paboTKa pe3ysibTaToB M3MepeHui. B
CpeIHEM XHJKOCTh MOBOpPAYMBAJaCh B CTOPOHY, NPOTHUBOIOJIOKHYIO Bpalle-
HHIO JMCKa 1, ¢ 3aBHCHUMOCTBIO OT paccrosaus kak 1/R. B mpememax R =
r....10r, rme r — pagmyc AnCKa, )KAIKOCTh IOBOpaunBaiack 3a 40 ¢ Ha yrom ¢ =
130°....10°. IpyraMu clioBaMH, Ha CpPETHUX U3 YKa3aHHBIX PACCTOSHUHA HAOIIO-
IaeMbli 3¢ ekt coctaBri BennmuuHy mopsaka 0,01 o.

YCTaHOBIIEHO, YTO Ha PE3yJIBTAThl HKCIIEPUMEHTOB BIIHSET IPUCYTCTBHE
orepatopa. Hambonee ycrolHumBble pe3ynbTaThl IONYYCHBI C >KHIKOCTBHIO,
IpeBapUTEeIbHO AKTUBUPOBAHHON 3JIEKTPUUECKUM MoseM. J{pyrue BUIbI aKTH-
BallMM, BIMsSHHE Marepuaia skpaHa 10, a Takke U3MEHEHUE PEKHUMOB PaOOTHI
TreHepaTopa 1 perucTpaTopa BUXPEBOTO MOJIS IPOBEPUTH HE YAAIOCH.

ToT ¢axT, 4To KHUIKOCTh 5 U TUCK | BCeraa BpallaroTCs B MPOTHUBOIO-
JIOXHbIE CTOPOHBI, @ Ha BEIMYMHY NepeaBaeMOro MOMEHTa UMIYJbCca BIHUAET
Ouorone W aKTHBALMS, MO3BOJISIET CAENATh BBHIBOA O NPOSBICHHH B JaHHOM
OTIBITE BaKyyMHBIX (9(HUpHBIX) 3 PeKkTOB. BimsHre Ha pe3ynbTaThl H3MEpEHUHA
3JIEKTPOMAarHUTHBIX MOJEH U IBI)KCHMS BO3/lyXa MIPU BHIOPAHHOHN CXeMe KcIie-
pHMeEHTa MPeHeOPeRUMO MaJIo.

OmnucaHHBI 3KCHEPUMEHT JI0Ka3bIBAET, YTO HApsy ¢ MHUPOM KIACCH-
YEeCKOro BelecTBa U MexXaHWKOW HploToHa peassHO cymecTByeT U Oosiee TOH-
KM MapajulebHbIi MaKpOMUP CO CBOEH MEXaHUKOM KBasusewlecTsa. Ilo cpen-
HECTaTUCTUYECKOI SHepreTuke B JaOOpaTOPHBIX MacHITabax 3TOT BTOPOH MHpP
Ha HECKOJIbKO MOPSAKOB YCTyMaeT BellecTBeHHOMY. OJHaKo BO B3aMMOJEH-
CTBHU MEXJAY yKa3aHHBIMH MHUpPaMH, KaK M3BECTHO, HaOJIOJAIOTCS MPOPBIBBI-
BBIOPOCHI B BHJIE QaHOMAJIbHBIX SIBIICHHH, CIIOCOOHBIX K Pa3pyIINTEIbHBIM i -
CTBHUSIM.
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o) MaKpOCKOI'IVI‘-IeCKOI7I MeXaHuke d)M3VI‘-IeCKOFO BaKyymMa

Monenp ¢u3uYeckoro BakyyMa IpeicTaBlieHa CBEpXTEKydel cyOcTaH-
el B BUJE CIIy4aiHOTO TOJIS BUXPEBBIX CTPYKTYp. KBaHTOBBIE ceueHHs CIIeK-
TPalbHOH XapaKTEPUCTHKU IIOJIS1 MOTEHIMAIbHO COOTBETCTBYIOT IMapajuieilb-
HBIM MHpaM. B3amMmoneWcTBue MeXIy MHpaMH OIpEAEeNseTCs OCOOBIMHU
YCIOBUSIMU — ISITOW (hM3MYECKOH CHIION. BakyyMHBIE BO3MYIIEHUs, TeHEpHUpYe-
Mbie CoJHIIEM, B OTpENeIEHHONW IOJIOCE MPOCTPAHCTBEHHBIX YaCTOT (MHPOB)
JOCTHUTAIOT IIOBEPXHOCTH 3eMiH. [IJIsl perHCTpamiy 3TOTO «3(HPHOTO BETPa»
TPEIO’KEH YyBCTBUTEIBHBIN TPUOOP, 00JIaTaf0NIIii NCKYCCTBEHHBIM «OHOTIO-
aem». [IpuBeneHbl OCIMIUIOrPaMMBl, XapaKTEepU3YIOIHe peaIbHble THHAMIYEC-
KHe IPOLIECCH B GU3MYECKOM BaKyyMe.

HaGmionenust 3a mpUpOAHBIME SBJICHUSMU W J1IA0OpaTOpPHBIE JKCIEPH-
MEHTBI, BBIIOJHEHHBIE aBTOPOM, JIETIM B OCHOBY KauyeCTBEHHOW ((heHOMEHO-
JIOTUYECKON) MOJIeTH (PU3MYECKOro BaKyymMa (MHPOBOTO 3(Hpa), ONMMCAHHOH B
padote [1]. o sTo¥ Momenu, oTpaxaromiei MupoBo33peHue Jlexapra, PDapa-
nes, KenpBUHa W ApYruX NPHBEPXKEHIEB KOHIENIMU 3(upa, MaKpOCKOIH-
YeCKUH BaKyyM IIpEJCTaBIsieT COOOH CBEPXTEKy4uylo, KBAaHTOBYIO TypOyJIH30-
BaHHYIO Cpely CO CHEKTPaJbHOW XapaKTEPUCTHKOH (IMKKEp-IIyMOB Ha
MakpoydacTke. B Mukpockonuiaeckoi o0sacTu BakyyM UMeeT 0OCOOCHHOCTh: Ha
(oHEe BUPTYaIbHOW «IICHBI» CYIIECTBYET OOBIYHOE BEHIECTBO B ()OpPME YCTOM-
YHMBBIX SHEPTUYHBIX BUXPEBBIX CTPYKTYpP (JIMHEHYATHIH yJacTOK CIIEKTPa).

Kaxoe KBaHTOBOE CEUCHHE CHEKTPAIBHOW XapaKTEPUCTHKU MOTCHIH-
QIPHO COOTBETCTBYET CBOEMY BEIIECTBEHHOMY MHpY, CO3/1aBacMOMY THHAMM-
YEeCKOW BUXPEBOM CTPYKTYpOH OIpeAesEHHOTO MPOCTPaHCTBEHHO-BPEMEHHOTO
MmacmTaba. [Ipu 3ToMm cienyronmii Macmrad oOHHMaeT Bce MpeAbIAyIIne, TaK
YTO OECUHCIIEHHOE YHCIIO MHPOB CO CBOEH MEXaHHKOW M 3JIEKTPOIWHAMMKOI
COCYIIIECTBYIOT B OJHOM TPEXMEPHOM IPOCTpaHCTBE. Pe3ympTaT MexaHudec-
KOTO B3aMMOJICHCTBHS KBa3WBEIIECTBA (BHXPEBBIX CTPYKTYp HapaielbHBIX
MHPOB) C HAIIUM OOBIYHBIM BEIIECTBOM LIEJIECO00Pa3HO HAa3BaTh MAMOU (u3u-
uecKoil cunou.

B nabopatopHbIX yCcIOBHSIX aBTOP HAOJIO/AN KBa3HyCTOWYHNBBIE MaKpo-
CKOITMYECKHE BaKyyMHBIE BUXPH B IIMJIMHAPHIECKONW cUCTEME «TBEPAOE TEIO —
KHUJKOCTb». BpalieHne Takoil cucTeMbl CONMPOBOXKAAIOCH SIBICHUEM Iepepac-
IpesielIeHHsT MOMEHTa UMITyJIbca MEXIy TBEPAOHW M KHMAKOW (azamu, aHao-
THYHBIM SIBJIIEHUIO Teo(u3ndeckoil cymepportanun. MHTepecHbIe 3KCTIepHMEH-
TaJIbHBIE PE3yJbTATHI IOIYYEHBI NPH M3YYCHUH MPHUCOCTUHEHHOW K (hm3ndec-
KHM TejlaM BaKyyMHOM <GKHUAKOW» Macchl, BO3HUKAIOLIEH 3a CYET IpaBUTALU-
OHHOTO B3aMMOJCHCTBHSI T€I C BAaKyyMHOW TypOYIEHTHOCTBIO DPa3THYHBIX
MacmTaboB (C KBa3HWBeHmIeCTBOM). lccienoBaHBI yCIOBUS HETPAaTUIMOHHOM
nepeaaysl MOMEHTa HMITYyJIbCa MEXAy pa3HEeCEHHBIMH TelaMH W IPUHIIHIIEI
TeHepallud BaKyyMHBIX BO3MYIICHMH TEeXHMYECKMMHU cpeactBamu [1, 2].
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OnHako He MEHEe MHTEPECHBIE AN KJIACCHYECKON (PM3MKM PEe3yNbTaThl MOIY-
YEHBI IIPH PETHCTPAINU ECTECTBEHHOTO «3()UPHOTO BETPaX.

Konnenmus mupoBoro 3¢upa u 3pupHOro BeTpa UMEET ATUHHOIO UCTO-
pHIO, HO [0 CHX IOp €€ pacCMOTPEHHE HE BBIXOIMIO 33 PAMKH MHKPOCKOIH-
YECKOW HHEPreTUUECKONH KOMIIOHEHTHI CIIEKTpa TypOyJIeHTHOCTH (PU3HIECKOTO
BakyyMa. OTpaHUYeHHas! STUMH YCIOBHSIMU METOOJIOTHS U TEXHUKA SKCIEepU-
MEHTOB HE IMO3BOJIMJIM C JOCTATOUYHON HaAEXKHOCTBIO IOIYYUTh OXKHIAEMBbIH
pesynbtar [3].

W3 nameit Mozenu ciemyeT, 4TO B KaKJJOM KBAaHTOBOM CEUEHHMH IPOCT-
PaHCTBEHHO-BPEMEHHOTO CIIEKTpa BUXPEBBIX BO3MYIIEHUI BaKyyMa MOXET Cy-
IIeCTBOBATh CBOW «3upHbIi Betep». (IlosTomMy MBI M OepéM 3TOT TEpMHH B
KaBbpIYKkH.) Ho MarepmanpHyI0 OCHOBY NPOCTPAaHCTBA, BOCIPHHUMAEMOIO HKC-
MEPUMEHTAIBHO, BCE XKE COCTAaBISIET OoJiee MOIIHAsl MepBasi 3HEPreTHYEeCKas
KOMITOHEHTa, TO €CTh BHPTyallbHasl «I€Ha», U KO3((GHUINCHT yBICUCHUS 3TOU
KOMITOHEHTBI BUXPEBBIMH CTPYKTYpaMH JIFOOBIX MacTaboB MOKET U3MEHSITHCS
OT HyJIsl B TBEPIBIX TeNax 0 €AWHHIBI B TanakThkax. Kopode roBops, Ha ce-
TOAHAIIHUNA ZEHb OKA3aJIOCh OoJiee NOCTYIHBIM 3aperuCTPHPOBATh S(PHUPHBINA
BeTep B BHJIE MOTOKA KBAa3MBEIIECTBA B TOHKUX MHpaX.

EctecTBeHHBIM reHepaTopoM Hanbosee MOIIHBIX M IIHPOKOMOJIOCHBIX
BO3MYyILIeHUIT Bakyyma-3dupa spisercs Comnnue (Onmxalliine No MOIMPOKO-
MOJIOCHOCTH — OHoIoruueckue cucteMsl). I[lpu 3ToM MeXImiIaHeTHOe MarHUTHOE
nose oOpa3yeTcs BCIEIACTBHE BaKyyMHBIX IMPKYISILUHA, OKPYKAIOIIMX HAILy
3Be31Ly, KaK IMOKa3aHo Ha pucyHke 1. Takum 00pa3oM, COITHEUHBIH BeTep cCoaep-
JKUT B CBOEM COCTAaBE BAKyYMHYIO TYpOYJICHTHYIO KOMIIOHEHTY HEPEMEHHOTO
3HaKa, O CYIIECTBOBAHMM KOTOPOI Mpeamnoiarai JereHaapHelii cuHonTuk A.B.
JpsikoB u3 anraiickoro nocénka Temup-Tay.

Pucynox 1
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Ha pucynke nzoopaxeno: 1 — Connne; 2 — 3emus; 3 — opbura 3emun; 4
— KOHTYp IMPKYJISALHUNA BakyyMma; 5, 6 — 3HaKONEPEMEHHbIE CEKTOpa «3(UPHOTO
BETpa» M c1aboro MarHUTHOTO TIOJIS.

Ecmu kmaccndecknii 3(hUpHBII BeTep, BOSHUKAIONIUHN 32 CUET OpOUTAID-
HOTO ABWXEHUS 3€MIIHM, NMPAKTHUECKH SKPAHUpPYyeTcs €€ TPaBUTALHOHHBIM H
MarHMTHBIM ITI0JIEM, TO TypOYJIEHTHBIE ITOTOKH, reHepupyeMble COJHIIEM U CO-
JieprKale BaKyyMHbIE BUXPH MaKpPOCKOIMHYECKUX IPOCTPAHCTBEHHO-BPEMEH-
HBIX MacuTaboB, o0nanaloT Oousblleil nmpoHUIaeMocThlo. KoHeuHo, n peruct-
parop mpH 3TOM JOJDKEH CTPOUTHCS Ha APYruxX (PU3UUECKHX MpPUHINMAX,
YUUTHIBAIOIINX MaKPOCKOIIMYECKYI0 MEXaHHWKY BaKyyMa-supa W OCHOBHBIC
3aKOHBI TEOPUH IPHUPHBIX CUCTEM.

brok-cxema peructparopa «3(pUpHOTO BETpa» H300paxkeHa B MPOEKIUN
Ha HAIll BEIIECTBEHHBI MUpP Ha PUCYHKE 2, W IPEACTABIIET COOON 3aypsIIHYIO
aBTOKOJI€0ATEIFHYIO 3JIEKTPOMEXaHHUECKyIo cucTeMy. Ha cxeme o0o3Ha4eHO:
1 — rpy3 MasiTHHKa; 2 — cTalabHas NMPYKUHA; 3 — COJICHOM]I, BOCHIPHHUMAOLINN
KoJieOaHMsI MasTHUKA; 4 — COJICHOMJ, PACKauYMBAIOUINN MAasTHHUK; 5 — yCHIIH-
TeIb; 6 — CAMONMIIYIINH MUKPOAMIIEPMETP.
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Pucynoxk 2

IMpodeccop H. A. Ko3bipeB HCoNb30Ball aHAIOTUYHBIE YCTPOUCTBA, HO
OHH OTKJIHUKaAJIUCh Ha ((MeTaB3aHMOHeﬁCTBHe)) OTHOCHUTCIIbHBIM HM3MCHCHUCM
KOHTPOJIUPYEMOH BEJIMYMHBI B 10°...107 [4]. Ham pEerucTpaTop HUMeeT
NPUMEPHO HA 5 MOPSJKOB JIYy4YIIyI0 YyBCTBHTEILHOCTH B OCHOBHOM 3a CUET
TOTO, YTO OH HAaJeNEH HCKYCCTBEHHBIM «OHOIIONEM», TO €CTh HCIIOJIb3YeT
B3aUMO/ICHCTBUE TOXJECTBEHHBIX BHXPEBBIX MaKpPOCTPYKTYp C IpeoOpa3oBa-
HUEeM 3¢ eKTa B KIACCHYECKUH AIIEKTPOMAarHUTHBIA npouecc. [loatomy msTas
CHJIa PErHCTPUPYETCd KOCBEHHO M IOKa He MNOAHAaéTCs KOJIMYECTBEHHOM
oreHke. OnucrIBaeMbIif IPHOOP OJHOBpPE-MEHHO MPHUHAMISKUT K HAIIEMy U K
TOHKOMY MHpaM, ¥ U300pa3uTh €ro MOJIHYI0 CXeMy celdac He IpPEeACTaBIIeTCs
BO3MO’KHBIM 110 MTPUYHUHE OTCYTCTBUSA 06IJ_Iel'IpI/I3HaHHBIX MOHATUH U TCPMHUHOB
emié HeCYIIECTBYIOMIEH TEOPHUH IPUPHBIX CUCTEM.

Meronuka U3MEpeHHH 3aKirodalnach B cienyoomeM. PerucrpaTop uH-
TCHCUBHOCTU BAaKYyYMHOT'O ITOTOKa, I/IMe}OH_II/Iﬁ JOCTATOYHO Y3KYIO Auarpammy
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HanpaBlieHHOCTH (MeHee 5° Ha ypoBHe 0,7) M pearupyronui Ha 3HaK MOTOKa,
ycraHaBiuBaics Ha mmpote Cankt-IletepOypra B roro-3amnagjHoM HalpaBICHUN
B TOPU30HTAJIBHON IUIOCKOCTH. IIpnOOp BKIIOYANCS MPUMEPHO 3a 2 dYaca 10
TOro MOMeHTa, kak CoHIle co CBOUM 3(QUPHBIM «IIIeiom» BXOAWIO B IHA-
rpaMMy HampaBI€HHOCTH, TO €CTh I'ZIe-TO B IOJIEHb. BBIKIMIOYamach peruct-
pauust okoso 17 4acoB M0 MOCKOBCKOMY JIEKDETHOMY BPEMEHHU.

Ha nepBom stane craBuiach 3aja4a HACHTH(GUKAMNA PETHCTPUPYEMOTO
curHaia. M3 ycioBuil SkcnepuMeHTa ObUIO MOHSATHO, YTO CIIENyeT OXHIATh
MOSIBJICHHE MMITYJIbCa IMIMPUHON C JTUarpaMMy HAIpaBJICHHOCTH, TO €CTh JUIU-
TENIBHOCTBIO Mopsiaka 15 munHyT. KpoMe TOro, aTOT UMITyJIbC B COOTBETCTBHH C
MOJIeTbl0 3(GUpHOTO BeTpa (PUCYHOK 1) JODKEH MOSBISATHCS paHbIIEe Ha
5°...10° wm o Bpemenu Ha 20...30 MUHYT 110 CPaBHEHHIO C MOMEHTOM, KOT/Ia
B fuarpamMmy Boiaér auck ComHia.

[Toce mpoOHBIX 3amucel OBUIO PELIEHO OLEHHUTH, KaK PETHCTPHPYETCS
CHTHAJ IPU M3MEHEHUH yTJIa T€OAE3NIECKOr0 a3uMyTa 0, IMOJ KOTOPHIM yCTa-
HaBIJIMBAJCA MakCHMYM JAHMAarpaMMbl HAaIpaBJICHHOCTH Ipudopa. beuto mokasa-
HO, BO-TIEPBBIX, YTO CHTHAJ YBEPEHHO HICHTHU(UIMpYyeTcs Ha (OHE LIyMOB H,
BO-BTOPBIX, CABUTAETCS MPAKTUYECKH IO PacUETHOMY BpeMEeHH (B aBrycTe
mecse). [Ipoxoxnenune mucka CoiHIa ToXe (UKCHPOBAIOCH HCKAKEHHBIM
HUMITYJIbCOM MEHBIIIEH AMILUIATYAbI, YTO OKa3aJIOCh HEOKUAAHHBIM U OO CUX IIOP
HE HaXOJMT OJHO3HAYHOTO (PU3MYECKOTO OOBSICHEHHSI.

XapakTepHble OCIHMUIOrpaMMBbI 3(UPHOTO BETpa MPH ITIOCTOSIHHOM YTJIe
o = 225° npuBeneHbl Ha pucyHke 3, koraa auck CoJiHIA MPOXOAUT uepe3
JIuarpaMmy mpuOopa okoio 15 gacos.
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Ha ocmmmmorpamme 1 3aduKCHpOBaH CHIIBHBIN ITOJIOKHTEIHHBIA BETEP
(manpaBnenue k 3emiie). B aTom cioydae Oosee cnaOblii MMITYJIBC OT JIHCKA
ConHna oka3bpIBacTCs 3aMacKHpOBaHHBIM. Kpome Toro, Habmromaercst mocie-
JeWCTBHE, CBOCOOpa3Has HHEPIMOHHOCTh NPHOOpA, Ha HPUYMHE KOTOPOH
OCTaHOBHMCS 1y Tb HO3IHEE.

Ha ocrunnorpamMe 2 3amucaH BeTep CpelHE MHTEHCUBHOCTH, U IHCK
CounHna ocTaBUI 4ETKUN 3HaKONEepeMeHHbIN nummynsc. Ocuumnorpamma 3, riae
BETep MOJTHOCTBIO OTCYTCTBYET, MOJIy4YE€HA Ha TPETUI AEHb MOCJTEe HOBOIYHHUS.
OcrayibHbIe YCIIOBHSI W3MEpPEHUH HE HM3MEHSUINCh, M PErucTparop ObLI HC-
IpaBeH, YTO IPOBEPSUIOCH MO crenuanbHoMy TecTy. Ha ocummnorpammax 4, 5
3a()MKCUPOBaH CHJIbHBIH OTPUIATENBHBIA d(QHUPHBIA BeTep (B HaNpaBICHUH K
Comaiyy). B 3TOM citydae UMITyIIbCH — Kak 10 (OpMe, TaK U 110 BPEMEHH TI0SB-
JICHUsI MEHEEe YCTOWYHBEL, M yPOBEHD IIIyMOB BBIIIIE.

OTMeTHM, Y9TO 37€Ch NMPHUBEAEHBI HanOoliee yHadHbIC pealn3aldyl pe-
THCTPUPYEMBIX MIPOIIECCOB, IIOTOMY YTO BO3MYIIEHHS BakyyMma-3(upa, TeHepH-
pyemble CosHLIEM, UMEIOT CiiydailHbli xapakrep. CUIIbHBINA COJHEYHBIN BETEp
BHYTPH J1a0OpaTOpHH SIBICHHE HE CIHIIKOM 9YacToe, M 3aMEUeHO, YTO OH COB-
najiaeT 10 BpEMEHU C MarHUTHBIMH OYpSIMH.

OnucaHHBI PErUCTPAaTOp MMEET CEepPhE3HBIN HEAOCTATOK, 00YCIOBJIEH-
HBIIl TEM, YTO OH B PaBHOW Mepe pearupyer Kak na maTyro (GU3HYECKYIO CHITY,
NOPOXAaeMyl0 A(QHUPHBIM BETPOM, TaK M Ha BEIWYMHY DHEPreTUUECKOMN
IUIOTHOCTH TYpOYJICHTHOCTH BaKyyMa, TO €CTh Ha IUIOTHOCTh W BS3KOCTb
HETIOJBIDKHOTO KBa3MBellecTBa. Hampumep, npruOOp MIHOBEHHO 3aIIKAINBACT
IPH BO3JICHCTBHUH I1a HETO NMPSIMBIX COJIHEYHBIX Jy4eH, BOZMYIIAIOIINX BAKYyM
B DJICKTPOMAarHUTHOM criekTpe. KpoMe Toro, 3UpHEIi BeTep U caM CTHXaeT He
cpazy nocie npoxoxaeHus ConHia, 3a c4ET 4ero u 00paszyercst HHePIUOHHbIH
«XBOCT», 3a()MKCUPOBAHHEIN Ha ocIHIUIOrpaMMax 1, 2 (pucyHok 3).

Ha ycnoBust usmepenuii okaspiBaeT BimsiHue (asa JIyHbI u Bpems roza,
MOMEXH CO3JaI0T MeTeO(POHTHI M IPO30BbIE 00JIaKa, a TAKKE CaM OIepaTop.
Bc€ 370 yunThIBaNIOCH MPH WHTEPHPETAMU TONYyYEHHBIX PE3yIbTaToOB, KaK U
B3aMMO-AEUCTBHE BAKYYMHBIX IIOTOKOB CO CTEHAMH JIAOOPATOPHUH.

C y4€ToM CKa3aHHOTO IOJIyY€HHbIE IKCIEPHUMEHTAIBHBIE PEe3yJIbTaTHI
XOPOIIO BITMCHIBAIOTCS B HAIly OOLIYI0 MOAENb (PU3NUECKOr0 BaKyyMa U OJJHO-
BPEMEHHO MOATBEPIKIAIOT M3JIOKEHHYIO0 HAYYHYIO KOHLEIIHIO. A ONHCaHHBIN
JTa00paTOpHBIH NPUOOpP OKA3bIBACT BO3MOXHOCTh CO3JaHUSI WHCTPYMEH-
TaJIbHOM 06236l 3HUPHOH acTPOPHU3NKH.

B 3aximroueHne mog4epKHEM, YTO Hay4dHAsl CTPATETHsl B OCBOCHUH HOBBIX
HarpaBjeHUH B (u3uKe B NEPBYIO Ouepenb JODKHA OBITh HAIlleJeHa Ha U3y-
YyeHHe (YHIAaMEHTAJIbHBIX CBOWCTB (PM3MYECKOrO BaKyyma Ha TakoM Ipodec-
CHOHAIGHOM YPOBHE, 4YTOOBI HJIEH, HW3JIOKEHHBIE B 3TOM JOKJIAJAE, CTalld
MPU3HAHHBIM JTOCTOSTHHEM O(HUIHAIbHON HAyKH.

C 3T0i1 ebi0 He0OXO0IUMO PA3BUBATH CIIEAYIOIINE HAIPABICHHS:

® TCOPHIO TYpOYJEHTHOCTH B CBEPXTEKydel, KBAHTOBOW KHUJIKOCTH,
oOnajaromieii TUIOIBHBIMH U PEOJIOTHYECKUMH CBOHCTBAMH; ATO COCTABISAET
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OCHOBY MAaKPOCKOITMYECKOH MEXaHUKH U AJIEKTPOANHAMUKHI PEAITBbHOTO ddupa-
BaKyyMa;

® TeOpHIO0 3(QUPHBIX CHCTEM U YPHUPHOH acTPOPH3UKH.

B sKkcniepuMeHTaIbHOM ITaHE:

® crIocO0BI M yCTPOWCTBA JUI M3MEPEHHsI MHTETPAIBPHON M CHEKTPaib-
HOM SHEPreTHYeCKOW IUIOTHOCTH TYpOYJICHTHBIX COCTOSIHMI 3(upa-Bakyyma
(ymenbHON Macchl KBa3MBEILECTBA);

® CrIocO0OB U YCTPOWCTB JAJIsI U3MEPEHUSI «BS3KOCTH» MaKPOCKOIHYEC-
Koro s¢upa-Bakyyma;

® crIoco0OB M YCTPOMCTB AJIs OIpeIeNIeHNs] TOIOJIOTHH d(UPHBIX BUXPE-
BBIX JIWHAMHYECKHX CTPYKTYpP B Pa3/IMUHBIX CEUCHMSAX NMPOCTPAHCTBEHHO-BpE-
MEHHOT'O CIICKTpa.

Peanm3anus 3Toif Hay4HOH MPOrpaMMBI CIIOCOOHA MPEBPATUTH mapadu-
3Ky M3 IICEBJOHAYKH B HACTOSIIYIO HAYKy M B IIEPCIICKTHBE TIOCTPOUTH 31aHHE
Bemnkoii ¢u3uky, BKIFOYaromei B ce0s HE TONBKO KIACCHYCCKHH MHUP, HO U
JIpyTrHe — He MEHEe MaTepUualibHbIC MHPHI.

JIMTEPATYPA

1. Mumma A. M. O HOBBIX CBOWCTBaX (PM3HUUECKOTO BaKyyma, IpaBUTAIU-
onHoro noJsg 1 maccel.- MO CCCP, 1988. - 44 c.

2. Muma A. M. DKkcriepuMeHTallbHOE MOJETUPOBAHUE MaKPOCKOIMYECKHX
UPKYISIIUi (u3mdeckoro Bakyyma. [loknan Ha cemuHape: «TopcnoHHbBIE
nois. TeopeTHyeckue U MPUKIAAHbIE Tpo0eMbl», 17-19 suBaps 1991 r. -
Kues: Ud AH YCCP, MHTII BEHT.

3. AmrokoBckuit B. A. O6mas 3¢upoguHamuka. - M.: DHeproaroMusaar.
1991. - 280 c.

4. FranoBa U. A. AHamuTHYECKHA 0030p HACH W IKCIIEPHMEHTOB COBpE-
MeHHOU XpoHoMeTpuu. [en. pykomnucs Ne 6423-84 JIEIL. - M.: BUHUTH,
1984.- 36 c.

Pe3ynbTaThl 3KCNepuMeHTa no peructpauum acpupHoro BeTpa

The Experimental Results of Ether Wind Registration, by Mishin A. M.
(Saint-Petersburg). The model of ether has presented by the superfluidity
substance, which has been the random field of the curl structures. The quantum
sections of the field spectral characteristic correspond to the parallel worlds
potentially. The interaction between this worlds is determined by the fifth
physical force. The ether wind arising from the orbit motion of the Earth attains
the measuring device as the untraditional turbulent stream. The physical device
having the artificial biological field was used for registration of the ether wind.
The methods of measurements have described, the oscillo-grams of the
dyamical ether processes have presented.
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C ¢dmsudgeckoit Touky 3peHust BO BeeneHHol HeT HUYero, kpome ddupa
U €ro BHXpeW. DTy MCTHUHY OTCTamBal J[ekapT ¢ MOCIemoBaTessIMH; U COBpE-
MEHHasI HayKa He MOeT €€ onpoBeprHyTh. Ho uTo moHmMMaTs nox s¢pupom?

Konnenmus mupoBoro s¢upa u 3pupHOTo BeTpa pa3padaTsiBaiack MHO-
TUMH aBTOpPAaMH, HO Jake B COBpPEMEHHBIX paborax [1] e€ paccmorpeHume He
BBIXOJUT 32 PaMKH «YIPOLIEHHON MeXaHUCTHYEeCKON Mojenn». OrpaHudeHHas
STHMH YCIOBHSMU METOJMKAa M TEXHHKAa 53KCIEPUMEHTOB HE MO3BOJIMIN
HaOJII0aTh MaKPOCKOIIMYECKHE MOTOKH 3dupa.

[Ipobnema pa3pabOTKK MPUHIHUITHATIBHO HHOW METOMOJIOTHH, OYEBHUIHO,
O3HauaeT pOXKAECHHE HOBOM HayyHOW KOHIEMIUM, TEOPETHYECKYIO OCHOBY
KOTOPOH MOJDKHBI MPEACTaBIATh MOJENbHBIE ONUCaHWS HEH3BECTHBIX paHee
CBOWCTB 3¢upa (pu3naeckoro Bakyyma). Hempensisteie HaOMOCHUS IPHPOT-
HBIX SIBJICHMH M 7a0OpaTOpHBIE 3KCIEPHUMEHTHI MO3BOJIMUIM aBTOPY CO3IATh
Ka4eCTBEHHYIO 3MIHPHYECKYI0 MOJENb NpamMaTepuu-3Qupa, B 3HAYNTEIHHOU
Mepe OTPAXKAIOUIYIO PEAILHOCTD [2].

CoryacHo Hamel Mopnenu 3¢up mpencraBiseT coOO CBEPXTEKyUylo,
KBAaHTOBYIO HEJIMHEHHYIO Cpefy (KHIKOCTh) C CHIIBHO BBIPQ)KEHHBIMH ITOJISIPH-
3alMOHHBIMU CBOMCTBAMH. JTa CyOCTaHIMs W3HA4YallbHO NpeObIBacT B TypOy-
JICHTHOM COCTOSIHMM. KBaHTOBBIE CEUYEHHs IPOCTPAHCTBEHHO-BPEMEHHOMN
CIEKTPAIBLHON XapaKTePUCTHKH BO3MYIEHHOTO 3(pHpa NOTEHIIHAIBHO COOTBET-
CTBYIOT CBOMM MaTepHaIbHBIM MHpaM. Pe3ynpTaT MeXaHHYeCKOTO B3aUMOJIei -
CTBHSI KBa3HBELIECTBA (BUXPEBBIX CTPYKTYp MapajUIeNbHBIX MHUPOB) C HAIINM
OOBIYHBIM BEIIECTBOM II€I€CO00pa3HO HA3BaTh IATON (hn3mdeckoi cuimoi. Kak
BUJIUM, MHOTOMEPHOCTh B HAIlleM CIIydae IPOCTPAHCTBEHHAs — HE B T€OMETPH-
YeCKOM NOHMMAaHHMH, @ B CTEPCOAMHAMHYECKOM, M 3TO HE MCKIIOYAeT BO3-
MOXHOCTH JIJIsl BCEX BEIIECTBEHHBIX ()OPM UMETh CBOU MUPOBBIE KOHCTaHTHI.

B3anmozelicTBue MeXIy MHpaMu OCYIIECTBISIETCS IO CBOMM 3aKOHaM.
U rnaBHast 0COOCHHOCTH COCTOMT B TOM, UTO IIATast (pu3nuecKas Cuila B KayKIOM
ombITe yOBIBae€T BO BpPEMEHHM IO 3KcMoHeHTe. CliegoBaTeNbHO, 3TOT BUJ B3au-
MOJICHCTBUS MOTUUHACTCA NMPUHLUILY OTHOCUTENBHOCTH, HO B JJAHHOM Clly4yae
ATOT MPUHIHKI «CpadaThIBaeT» MeJJIeHHee U Ha HECKOJIbKO MOPSAKOB ciabee,
YeM INIPH B3aMMOAECHCTBUH MEXy TOXKIECTBEHHBIMH BUXPEBBIMU CTPYKTYPaMH,
MPHUHAATISKAIUMI OTHOMY MHUpPY (HampHUMep, WHEPLUHUOHHBIMU CHJIAMH OOBIY-
HbeIX (usmyeckux ten). Ilo omenkam H. A. Koseipea [3] BemuunHa «MmeTta-
B3alMOJEHCTBU ONPEAEIAETCS OTHOCUTEIbHBIM 3HAYEHUEM B 10°...107.

B To0 xe Bpemst C. 3. Il1Honb [4] ¢puKcrpoBai BEI3BaHHBIE «KOCMO(O3HIECKUMHU
haxTOpaMm» (IYKTyamuu mapaMeTpoB (U3MUECKHX mpomeccoB 10 107 (06-
JacTh (IIMKKEP-IIyMOB).

TpaaunnoHHas Mojenb 3(UPHOTO BETpa paccMaTpUBAET IEpeMeEIeHNe
HaOmoznarens: (IpuOOpa) B MPOCTPAHCTBE, OTOXKAECTBISIEMOM C MHKPOCKOITH-
4eCcKOH TypOyJIEeHTHOCTBIO, HIIH BUPTYaJIbHON «II€HOW» (PHU3NIECKOTO BaKyyMa.
Ha sTOM orpanudueHHOM 3Take BceleHHON B IOJHOW Mepe U NPaKTUYECKU
MT'HOBEHHO BKJIFOYAETCS] IPUHIMIT OTHOCUTENBHOCTH. [loaTOMy Kiaccuaeckne
METOABI SKCHEPUMEHTANBHOT0 OOHapyKeHHs >(QHPHOTO BETpa HE HUMEIOT
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PE3yJIbTATUBHON NEPCTICKTHBBI.

K cuactsio, [Ipupoga myzapee Hammx npeacTaBiIeHUN O HEW; U OKa3bIBa-
€Tcsl, YTO NMPHUHIMIT OTHOCHUTEIBHOCTH HAPYyIIAeTcs B mpouecce (GopMUpoBaHHs
BUXPEBBIX CTPYKTYp HETPAJUIMOHHBIX MAacIITa0OB, TO €CTh Ha MaKpPOCKOIIH-
YECKOM Yy4YacTKe BHXPEBOTO CIIEKTpa — JApyras «HHEPLUHUOHHOCTBY» CHCTEMBI
orcuéra. B ecTecTBEHHBIX YCIOBHUSIX W B J1abOpaTOpuy HaOJIOAAIOTCS HepaB-
HOBECHBIE KBa3MBEUIECTBEHHBIE 00PAa30BaHMs, B OTHOILIEHUN KOTOPHIX TPUHIINI
OTHOCUTEJIBHOCTH BCTYNAeT B CHJIy TOJBKO 4Yepe3 HECKOJIbKO 4acoB. DTOro
BPEMEHU BIIOJIHE JOCTATOYHO [UISi PErMCTPalid MHOTOMEPHOTro 3(upHOro
BeTpa.

Besikuit, KTO POBOAWII UCCIIEIOBaHUS B 00JIaCTH CBEpX(DHU3NKH, TOIDKEH
OBLT CTOJIKHYTBCS C YOMBHTENBHBIM (pakToM. — Bee maGopaTtopHbie mpHOOPHL,
HAalleJICHHBIE HAa BOCHPUSTHE BO3ACHCTBUII CO CTOPOHBI TOHKOTO MHpA, IAIOT
NPEBOCXOMHBIH 3(P(EKT HpH NEepBOM BKIIOYCHHWH, HO 3aT€M HX 4YyBCTBH-
TENBHOCTh NA/IACT TI0 JKCIIOHEHTE, @ OCTaBIIAsiCd BOCIPHHMYHBOCTh W3MEHS-
eTcsl HeTIpeCcKa3yeMbIM 00pa3oM Ha ypoBHE (uUIMKKep-IyMoB. C HamIed TOUYKH
3peHNs], BOSHUKAIOMMKA B MpuOOpax SHEpronH(GpOpManNOHHBIH O0apbep MEXIy
MHUpPaMHU COOTHOCHUTCS C peaju3aleil 32 KOHEYHOe BpeMs NPHHIUIA OTHOCHU-
TEJBHOCTH B MHOTOMEPHOM BapHaHTe.

Cnenaem BakHOe 3aMeyaHue. Pedb HIET 0 MaKpOCKOIHMUYECKOHW «Tpy-
00it» MexaHuke 3pupa, TO ecTh 0 TypOYJISHTHBIX BO3MYILICHUSX, IIUPKYIISALIUIX
Ja00paTOpHBIX M OOJBLIMX MAacIITaboB. OTH IPOIECCH CONPOBOXKAAITCS
HETPaIUIMOHHBIMU BOJIHAMH, a TaKXke 00Jiee TOHKMMHU CITUHOPHBIMH («TOpCH-
OHHBIMIY) Bo3mytneHusMH [5]. ([locnenaue 31eck He paccMaTPUBAIOTCS).

Wrak, Ha OCHOBaHMM SMITMPUUYECKHX (HAKTOB YTBEPXKIAETCS, YTO BCE
TPaAUIOHHBIE (PU3NYECKUE CHUCTEMBI 110CI€ MHOTOKPATHOTO BKJIIOYEHHS CIIO-
COOHBI PErucTpUpOBaTh TOJBKO clabble HETPaJUIMOHHBIE CHI'HAIBI, B OC-
HOBHOM OOBIYHBIE (DJIMKKEP-ITYMbI KaK (DIyKTyaluu maToi (GU3MYECKOH CHIIBL.
HckimoueHre COCTaBISIIOT €CTECTBEHHBIE BBIOPOCHI 3()UPHOTO CIIy4ailHOTO
noJs B BUJE y(HOJOrHYECKUX aHOMAJIbHBIX SBICHHN, KOTOPBIE IIPOUCXOASAT TaK
pEenKo, YTO MOTYT HE YYHUTHIBATHCA B JIAOOPATOPHON MpaKTHKE. DHEPrOHH-
(hopMaroHHbIN Oapbep (IPUHLIMI OTHOCHTEIBHOCTH JJIS KBAa3HBELIECTBA) Yy
BHOBb CO3ZJAHHOM CHUCTEMbI (OPMHpPYETCS, KaK MPaBHIIO, IOCIE TPEXKPATHOTO
BKJIIOYEHHUS amllaparypsl. JTO sBJICHHE OBUIO Ha3BaHO aBTOPOM 3aKOHOM TpH-
aJIpl, WA 3aKOHOM 3(pUpHOH (CBEpX(PHU3MUECKON) aJanTaIuu.

CkazaHHOE BbIIIE OOOCHOBBIBACT BIIOJIHE OYEBH/IHOE HAIpABICHHE B
MPOEKTUPOBAHUN d(PUPHBIX cUCTEM. [y M3ydeHHs! BEIECTBEHHBIX (OPM TOH-
KOr0 MHpa HEO0OXOJMMO CO3/1aTh PETHCTPUPYIONIMH NPUOOP U3 MOJOOHBIX K
¢opM, TO ecTb W3 KBa3WBELIECTBA, TaK KaKk IIOMHMO OOJBIIEro BpEMEHH
aJaNTallMOHHBIX MPOIIECCOB W B3WaMoOJeicTBue HambOonee 3(PPEeKTHBHO B
mpeziesiax COBIAMAIOMIET0 YYacTKa IPOCTPAHCTBEHHO-BPEMEHHOTO CIHEKTpa.
OpHako Takoi mpubop He OyJaeT MPUHAIEKATh K HAIlEeMy MHpPY, U BOZHHUKAeT
mpobjeMa Kak CO3JaHWS TEXHHYECKOTO <A(HUPHOTO [BOMHHKA», TaK U
CUUTHIBAHUS €r0 TMOKa3aHwid. B r000M ciydae TMPUXOIUTCS CTAIKHUBATHCS C
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HEOOXOAMMOCTBIO MONCKA 3HEPTOMH(OPMAIMOHHOTO KaHaja, COEANHSIOLIETO
napaniesbHble MAPBL.

Tonpko TeprienuBeIe HabMroAeHU 32 [Iprpo1oii MOMOTIN HAHUTH KITFOY K
PELICHUIO 3TOM 3amaun, MO0 HMHTEPECYIOIIMM HAac SHEPronH(popManuoHHBIM
KaHaJIOM B COBEPIICHCTBE BIJIA/ICIOT OMOJIOTHMYECKUE CUCTEMBI U TPEKIE BCETO
YenoBek, 0JHOBPEMEHHO NMPUHAVICKANINN K BelleCTBEHHOMY TeJeCHOMY
u aApyrum mupam. OO 3TOM CBUIETENBCTBYIOT APEBHUE (QUIOCOMUH U YCIIEXU
COBpEMEHHOU mapancuxosioruu [5, 6]. Kak moncka3plBalOT HHTYUIMSI U OIIBIT,
NPUHLIUITHAIBHBIM OTJIMYHEM OHOCHUCTEMBI OT KOCHOTO (PM3UUECKOTo Mmpudopa
ABJISIETCS HaJW4Me Y MepBOW OMomnoseBbix cTpykTyp. CremoBarenbHo, U 3Gup-
Has (cBepx(¢u3uyecKas) cucTeMa JOJDKHAa 00JanaTh XOTs Obl NPUMHUTHBHBIM
HCKYCCTBEHHBIM OHOIIOJIEM.

JanpHeWmuil aHanu3 IOKa3all, YTO M3JI0XKEHHBIM BBIIIE KOHLENTY-
aJbHBIM MOIXOJ B MOJHON Mepe ynosineTBopser napaaurme M. JI. I'epnosuna
[7]. CormacHo »TOl mapagurme ro0as «KU3HECIIOCOOHAs» CHCTeMa JOJDKHA
OBITh ONHOBPEMEHHO pACIOJIOXKEHA B pPAa3HBIX MOANPOCTPAHCTBAX, MEXKIY
KOTOPBIMH JIOJDKEH CYIECTBOBATh 3aMKHYTBHIH KaHaJI MH(OPMAINU, HECYIIHI
OTPHLIATENIBHYIO YHTPOIIHIO.

B Hacrosimee Bpemsi co3iaH J1a0OpAaTOPHBIA MakeT CBEPX(U3UUECKOTO
npubopa, AOCTATOYHO HaAE&KHO pPErHCTPUPYIOIIUI MaKpOIOTOKH 3dupa.
CeHCOpHO TOATBEPKAAETCS, YTO 3TOT MPUOOp co374aéT CBOW 00pa3 B mapai-
JIETPHOM MHpPE B BHJE€ HCKYCCTBEHHOTO OMONOISA, YCTOHYMBOCTH KOTOPOTO
obecrieunBaeTcs 3aMKHYTBIM KaHAJIOM OOpaTHON CBSI3M MEXIy MUpamH (IOA-
IpocTpaHcTBaMu). TeM caMbIM TPH3HAETCS CYIIECTBOBAHHE IOCTOSHHOTO
00paTHOrO BO3JEHWCTBHS HETPAIMIIMOHHOTO IOJS Ha (DPU3NYECKYIO CHCTEMY,
NPUHAJISKAIYI0 HAallleMy MHUpY, YTO Ka3aJoch ObI MPOTHBOPEYUT MHOTOYMC-
JICHHBIM 3KCHEPUMEHTANBHBIM (akTaM. HoO IMEHHO TYT JIS)KUT rpaHHIa MEXKIY
<OKM3HECTIOCOOHON» M KOCHOW (PH3MYECKUMH CHCTEMaMHM, MEXIY JKUBBIM M
MEPTBBIM B OMOJIOTHH.

«K13HECIOCOOHBINY»  PEerucTpaTop HETPAIUIMOHHBIX  BO3MYILEHHMH
a¢upa uMeer Ha 3...5 MOPSIIKOB JIyUIIYIO YyBCTBUTEIHLHOCTD 110 CPABHEHUIO C
W3BECTHBIM PEeKUMOM [3] 3a c4ET MCMONB30BaHMS B3aUMOJCHCTBUS TOXKIECT-
BEHHBIX BHMXPEBBIX CTPYKTYp M CIeHH(HUIECKOro IpeodOpa3oBaHusi HOBOTO
s derTa B KIACCHYCCKHH 3JICKTPOMArHUTHBIN mporecc. [Ipu 3ToM quUHAMU-
YecKHe XapaKTepUCTHKH d¢upa (IaBiIeHHE MMOTOKA, HHTCHCUBHOCTH BO3MYILE-
HHUH) PErUCTPUPYIOTCS KOCBEHHO M IIOKAa HE ITOJIAIOTCS METPOJIOTHYECKOH
ouenke. Kpome TOro, 3aKOH Tpuajsl JIst 3PUPHOTO BETpa OCTAETCS B CHIIE,
XOTSI U3BECTHO YTO HY)KHO CHeJIaTh C CHCTEMOW, YTOOBI K OYEpPEJHOMY CEaHCy
U3MEPEHUIl OHAa BOCCTAHOBUJIA aKTUBHOCTb, TO €CTh Ha 33JaHHOE BPEMsI BBIIILIA
3a IIpeAenbl KIacCHYeCKOro MPUHIUIA OTHOCUTENBHOCTH.

3aMeTnM, 4TO KaK (PU3HOIOTHYECKHUI aTiac YeJIOBeKa He OTPa)kaeT ero
3(hUPHON CYNTHOCTH, TaK M OOIIETPHHITOE M300pakeHHE CBEPX()H3NIECKOTO
nprbopa He OTpakaeT ero MHOIOMEPHBIX CBOMCTB. Bilok-cxema onmmchiBaeMoro
npubopa npuseneHa B [8]. [logobHOE yCcTpoicTBO 00sagaeT YETKO BBIPAKEH-
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HOW «3hUpHON» muarpamMMoi HampasieHHOCTH (3°...5° Ha ypoBue 0,7), 9TO
obecrieunBaeT ONpeesiCHHE HAPABICHUS U BPEMEHH PErHCTpaluy 3(UPHOTO
BeTpa M PEIIaeT 3a7ady MACHTH()HUKAIMN MOJIE3HBIX CUTHaI0B. O KOHKPETHOMH
METOAMKE HM3MEPEHHWH JOCTaTOYHO CKazaHo B [8], rme mHpuBEmEHBI Takxke
MIEPBBIC PE3YIIBTATHI PETUCTPALUH H(PUPHOTO BETpPa.

CH0XHOCTh 3KCIIEPUMEHTOB 3aK/II0YaNach He TOJBKO B TOM, UYTO IOCTO-
SIHHO MPUXOJWJIOCH MPUHUMATh MEPHI II0 BOCCTAHOBIECHUIO YyBCTBUTEJIBHOCTH
perucTpaTopa M KOHTPOJIHMPOBaThH (popMy IUarpaMMbl HalpaBJICHHOCTH, HO
TaKXKe U BO BHEIIHUX YCIIOBUSX, TaK KaK y IOBEPXHOCTH 3e€MIIM OJHOBPEMEHHO
CYIIECTBYIOT TPH 3(PHUPHBIX MOTOKA. B 3TOM padoTre B oTiamuue ot [8] oCHOBHOE
BHHMaHHE yJEJICHO OpOMTAIbHOMY BETPY M €r0 B3aUMOJCHCTBHUIO C paauaib-
HBIM TIOTOKOM 3¢upa ot ComHia.

B cooTBeTcTBHMHM C HamIell MOIENBIO MPH PETUCTpPAIH JH000T0 3dup-
HOTO TIOTOKa HEOOXOAWMO YYHTBIBATh €ro IMPOCTPAHCTBEHHO-BPEMEHHOU
crnektp. O4eBHUAHO, YTO OCHOBHBIM HCTOYHHKOM BO3MYIIEHHH 3(Hpa B HamIeH
wIaHeTHOH cucteme sBisiercss ConmHume. Ecnmm 3TH BO3MyIIEHHS BOCHpPHHHM-
MAafoOTCsl HallUM HPHOOPOM, TO AOJDKEH PETHCTPHUPOBATHCSA PE3yIbTUPYIOUIHN
BETEp KaK BEKTOPHas CyMMa CKOPOCTEH COJHEYHOTro TYpOYJIEHTHOTO BETpa U
opOuTanpHoro aBmwkeHus 3emin. OJHAKO peajbHbIE U3MEPEHUs (PUKCUPYIOT
KaK pe3yJbTHPYIOIINI, Tak U 00€ «COCTaBIISIOIINE» S(UPHOTO BETPa, UMEI0-
LI1€ Pa3IU4YHbIA CIIEKTPAJILHBIN COCTAB.

Orot dakT naét OCHOBaHHE VIS MPEANOJIOKCHHUS, YTO COOCTBEHHO Op-
OWTaNbHBIA BETEpP, COBIAJAIONINI C HAIIPABICHUEM ABMKECHHS TUIAHETHI, BO3HH-
KaeT 3a cuéT BO30YXXAEHHS HETPAAWIIMOHHOTO N0 3€MIIM «KIACCHYECKUM)
MOTOKOM 3(upa, U, Cle0BaTeIbHO, HAII NMPHOOP OMOCPEIOBAHHO BOCIIPHUHH-
MaeT ¥ MUKPOCKOINHMYECKYIO TYpOYIEHTHOCTb. [IpsiMOii conHeuHbIH >pupHBIH
BETEp, NO-BUANMOMY, TIOPO>KIACTCS 3JEKTPOMArHUTHBIMHU U APYTHMH paiiali-
OHHBIMH TIPOIIECCAMH, BKJIIOYAs KOPIYCKYJISIpHBIE MOTOKH. K cokanennio, B
HACTOsIIIee BpeMsl OTCYTCTBYIOT CpEACTBa M KOJIWYECTBEHHOH OIICHKH
CIEKTPAIBHBIX XapaKTepPUCTUK S(DUPHBIX MOTOKOB, a TAKKE HEIO0CTATOYHO
M3y4YeHa U CIIEKTpaJbHasl YyBCTBUTEIHHOCTD PETHCTPUPYIOLIETo Mpubopa.

YcpenuéHHble pe3yabTaThl U3MEPEHUH d3UPHBIX BETPOB MIPHUBEICHBI Ha
pucyHke 1 B BuIe rpaduka OTHOCHUTEIHHONH MHTEHCHBHOCTH, IPUBS3aHHOTO K
MOBEPXHOCTH 3eMJIH. 3/1eCh JK€ MOCTPOEHA BEKTOPHAs TUarpaMMa COJHEYHOTO
TypOyJIEHTHOTO 3(HUPHOrO BeTpa ¢ Y4ETOM OPOUTAIBHOTO JBIDKCHHS 3EMITH.
CornacHo [8] 3TOT BeTep KOPPEIUPOBAH C MEKIUIAHETHBIM MarHUTHBIM MOJEM
Y MO>KET M3MEHSTD HallpaBJIeHHe Ha 00paTHOE (ITyHKTHPHOE MTOCTPOCHHE).

Bcero o6paborano okono 100 ceaHCOB ammapaTypHBIX HW3MEpEHHH, U
npuMepHo B 20% W3 HHMX CHTHaJI NpeBBILAN HIyMbl Oojiee 4eM B 2 pasza u
TPYNIUPOBAICA OKOJIO PAaCU€THOTO BPEMEHHU. DKCIEPHUMEHTHI NPOBOAMUINCH B
r.Cankt-Ilerepbypre B 1991-1994 rr. Ilpu BBIOOpEe BpeMEHH H3MEPEHHH U
OpPHEHTAIMH PETUCTPUPYIOIIETO Mprudopa (0 — re0Ie3nIECKUid a3UMYT) YIHUTHI-
Bacd  (aKTOp DKPAaHUPYIOIIEr0 BIUSAHWA 3E€MIM H  HalpaBlICHUE
reou3ndeckux 3(GUPHBIX TOTOKOB. CIIIBHBIE SMTU30INYECKHE TIOMEXU CO3AI0T
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METEO(POHTHI U TEXHUIECKHE IIPOIIECCHI, TO3TOMY BOIIPOCAM HACHTU(DHUKAIII
TIOJIE3HBIX CHUTHAJIOB YAETSUIOCH NIEPBOCTEIICHHOE BHUMAaHHE.

Opdumansrotd
!

up fe
Aot mep
H Pe%gemtp R
== Yoo \\\ l l l /
1 / | : /
| | Z
v/ I 4
! // ! /’7‘;
1/ | L "/
W__y__ N7 o
ARG il
,/
‘3 //
s —= /
I —
&
S

C
!
£

Pucynok 1. Jluarpamma 3(pupHBIX BETPOB B OKOJIO3EMHOM IIPOCTPAHCTBE

Kak cnenyer u3 pucyHka 1, opOuTaibHbI 3QUPHBINA BeTep MOSBISETCS
paHbllIe pacuéTHOTO BPEMEHH B CpelHeM Ha 5° (3a ONOpHBIN Opalics conHed-
HBII a3uMyT). DTO MOXXHO OOBSICHUTH TEM, YTO H3MEPSETCS TOPHU30HTAJIbHAS
COCTAaBJIAIONIAsl BETPA, KOTOPas 110 Psily NPUYMH MOXET HE OBITh OpPTOrOHAJb-
HOH ¢ coiHe4HBIM azumyToM. (Hampumep, B3anMHO NeprieHANKYIISIpHbIE Habe-
rajone MOTOKM Ha MOBEPXHOCTH IIapa He Bcerna nepecekarorcss mox 90°).
ConneuHast TypOyJIeHTHasi KOMIIOHEHTa, CO3/1aI0IIasi pe3yIbTUPYIONIUN BeTep,
pETHCTPUpPYETCS pe’ke, HO WHTEHCHBHOCTh €€ B HECKOJIBKO pa3 Oosbime. U3
BEKTOPHOW JMarpaMMbl BHJIHO, YTO CKOPOCTb COJIHEYHOTO TYpOYJIEHTHOTO
BeTpa MPUMEPHO B 2 pa3a MeHbIIe OpOUTAIbHOW CKOpocTH 3emin. DbupHas
KOMIIOHEHTa COJTHEUHOW pajMaIliy, HEe B3aUMOICWCTBYIONIAas ¢ OpOUTaIbHBIM
BETPOM, PETHCTPHUPYETCS TOXE HEe BCerJa M B BHAE KOPOTKOTO 3HAKOIepe-
MEHHOTO uMITyJbca [8]. OpOuTaIbHbIN 3(hUPHBIN BeTep U pe3yIbTUPYIOIINH MO
MHTEHCUBHOCTH CBSI3aHBI MEXIYy CO0OH, Tak Kak 00a HE PErucCTpUpPYIOTCS B
HOBOJIYHHE, BO BPEMsI JIOXK/ISl M CHETOIIa1a.

PesynbraTel Hanboee XapakTEpHBIX CEAHCOB M3MEPEHHH OpOUTAIBHOTO
3(¢UPHOTO BETpa NPHUBEAEHBI HA OCLMIUIOTPaMMax DUCYHKE 2, Tl yKa3aHBbI
Yackl CYTOK IO 3UMHEMY (JI€KpeTHOMY) MOCKOBCKOMY BPEMEHH U T'€OAe3H-
YEeCKHH a3suMyT mpubopa o (T0N0KEeHHEe MaKCHMyMa AWarpaMMbl HAaIPaBJICH-
Hoctn). [TouTn nmepen KaxabIM ceaHCOM MEHSUICS PEXHUM paboThl Mpudopa, 4To
OKa3bIBAJIO BJIMSHHME HA €r0 YyBCTBUTEIBLHOCTH W (JOPMY IHarpaMMbl Harpas-
JeHHOCTH. PacuéTHoe BpeMs perucTpanuy OpOMTaIbHOTO BeTpa Ha 6 94acoB
orepekaeT CyToyHOe (Yrosl MeXIy COJHEYHBIM a3uMyTOM M TEOPETHYECKHM
HarpaBJIeHHEeM BeTpa npuHuMaincs 3a 90°) U, eCTeCTBEHHO, 3aBUCHT OT OpHEH-
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TaIlil perucTpupytomero npudopa. Hampumep, mis ocmwurorpamm 1, 2
pacuétHoe Bpems paBHO 10 wacam, a MakCHMyM CHTHaia 3a(UKCHUPOBAJICS
paspme Ha 10 MHHYT, TO €CTh B JaHHOM CIIydae OIIepeKeHHe OpOHUTaIHHOTO
BETpa COCTABHIIO OKOJIO 3°.
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Pucynox 2. OcumsmiorpamMmsl 3QHUpHBIX BeTpoB. OcummiorpaMMbl OpOHUTAIIb-
Horo Betpa 3 (7.03.94 r.), 4 (8.03.94 r.) mosydeHsl B COCETHUE JTHU O€3 H3Me-
HEHHA PeXNMa paboTsl mpubopa

Ha ocmmnorpamme 1 (8.04.94 r.) 3amucad CWIbHBIN OpOUTANBHBIN Be-
Tep, YMEHBIINBIINN B HECKOIBKO pa3 GOHOBEIE ITyMBI Tpubopa. B aToMm ceance
B 12 yacoB ObIT Takke 3aMKCHPOBAH PE3yJIbTHPYIOIUHA 3(UPHBIA BeTep B 3
pasa Oombmreit ammuutynsl. 'padux 2 (12 04 94 r.) oTpakaer Berep cpeaHer
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CHIIBI B BHIE «OOPOABI» U3 CEPUH MMITyJIHCOB OTPHUIIATEIIEHOTO 3HAKa (PeKUM
CUCTEMBI PETHCTPALINH CITIOCOOCTBOBAI TeHEPAIIMHA KOPOTKUX UMITYIICOB).

3ammcu 5 (30.12.93 1.), 6 (15.01.94 1.), 7 (26.01.94 1.), 8 (23.12.93 1.)
TOKA3bIBAIOT, YTO MHOTIA CJIEIOM 3a IMOJIE3HBIM CHUTHAJIOM IOSIBIISICTCSA IIOJIO-
JKUTEIBHBIA WM OTPHUIATENEHBIA UMITYJIhC KaK CBOCOOPa3HOE «CIHMHOBOE 9XO0»
(aHAJIOTMYHBIE CHTHANBI HAOJIOAAIOTCS M NPU PETHCTPALMU HCKYCCTBEHHBIX
uznyuenuit). [lo cBoemy comepxaTenbHbl ocuuuiorpamMmmsl 8, 9 (22.01 94 r.) u
12 (24.12.93 1.), 3anmcaHHbIc Ha OOKOBYIO JAMarpaMMy HAIpPaBICHHOCTH (TIOX
90° — K OCHOBHOI), KOTOPhIC MaJl0 OTJIIMYAIOTCS OT OCTAJBHBIX. JTa OCOOCH-
HOCTH NpHOOpa CO3/1aBaTh «KPECTOOOPa3HYyIO» AUArpamMmy BOCIPUUMYHBOCTH
OuYeHb UHTEPECHA, HO YCJIOKHAET UHTEPIPETALUIO OTYyYESHHBIX PE3yIbTaTOB.

Ha ocummmorpamme 10 (16 12.93 r.) 3amucan opOUTaIbHBIN >PUPHBII
BETep C OOpPaTHOW CTOPOHBI, CKBO3b 3€MITI0 B BHIE «CTYNCHBKI» OTPHUIATEIIH-
HOro 3HaKa (pacuérHoe Bpems 21 wac). I'paduk 11 (17.12.93 r.) memoHCcTpH-
pYyeT CHTHAI, 3aJep:KaHHBII OTHOCHTENBEHO pacy€THOro Ha 1,5 waca, 9To COOT-
BETCTBYET COJHEYHOMY BeTpy (cM. pumc. 1). Bammem 12 (24.12.93 r.), 13
(10.01.94 r.) mMOKa3BIBaOT, YTO HPH HEKOTOPHIX YCIOBHAX (OPMHPYETCS
CUTHaQJI OTPUIATEIHHOTO 3HAaKa, C MPOBAJIOM MaKCUMyMa MM B BHJE MOIY-
BOJIHBI.

TypOyneHTHBINA PUPHBIA BETep KaK Pe3yJbTaT CIIOKCHHS COJHCUHBIX
BO3MYIICHUH C OpOWUTANbHBIM [BMKEHHEM 3eMJIM IOJIyuYeH II0Ka B MaJloM
YHClle peatu3annii 1 TpeOyeT JajbHEeHIIero u3y4eHus ¢ y4éToM OpTOTOHAIIb-
HOTO KaHaJla PeruCTPAIlIH.

[MoxBoxs uTOTM Ba)KHO MMOAYEPKHYTH, UTO BO BCEX CIydasX OTMEUACTCS
MPaKTUYECKH TOJHAS KOPPEILIIU pe3yIbTaTOB allapaTypHOH PEerucTpaiuu ¢
CEHCOPHBIMU HaOrogeHusIMH. [103TOMY ONHCaHHBIE 31eCh SKCIEPUMEHTHI Oe-
3YCJIIOBHO OOBEKTUBHBI M JOKA3HIBAIOT CYIIECTBOBAHUE B OKOJO3EMHOM IIPOCT-
paHCTBe crenupUIecKuX S(OUPHBIX MOTOKOB. [IpoBenéHHBIC WCCIETOBAHUS
MOJTBEPKIAIOT PabOTOCIOCOOHOCT, HOBOW HAYyYHOW METOOJOTHH M, MOXET
OBITH, B 3TOM Ha CETOHSIIHUN JEHb 3aKII0YaeTCs UX OCHOBHAS IIEHHOCTb.

Cepxdusndeckuii mpubop HYXKIAAeTcs B JalbHEHUIIEM H3YYEHHH C
IIEJIBI0 YCOBEPIIEHCTBOBAHMS €r0 XapaKTEePUCTHUK, MPUHSAB BO BHHUMAaHUE, YTO
aJlanTallMOHHAs MOTEps] YyBCTBUTENIBHOCTH, pa3iu4yhe B (opMax CHUTHAJIOB,
peakiysi Ha SHEPreTHYECKYIo IUIOTHOCTh («Temieparypy») adupa u oproro-
HAIGHBIA KaHall PETHCTpAIlid, — BCE 3TO OTpakeHHe (HYHIAMEHTAITbHBIX
cBOHMCTB camoro 3¢upa. [IpocTo MBI Maio 3HaeM U He MIPUBBIKIH eIE K 0COOeH-
HOCTAM 3(MpHBIX Lenel M CUCTeM, K NPUHIUIHAIEHO HOBOW MHOTOMEpPHOMH
SKCHEPUMEHTANBHON TEXHUKE, UCIONb3YIOLIeH HETPaAUIIUOHHBIE MOJIS.

®duznka MaKpOCKOINYECKOTO 3(UPa — 3TO HOCTOSIHHO «yCKOJIB3aI0IIas)
¢usmKa, cymecTByromas 3a cuér KosebaHuid (pyHAaMeHTa MPUHIUNA OTHOCH-
TEJIHHOCTH W 3arajiovHas, Kak ynabioka J[kokoHapl. IMEHHO 1O 3TO# mpuimHe
JaHHas OO0JIACTh HCCIICOBAaHHHA HE CTOWT B OJHOM DSIy C KIaCCHUECKUMH
HayKaMH ¥ JI0 CHUX IOp HCIBITHIBAET KPUTUYECKUH HATHCK CO CTOPOHBI LIEJION
apMHHU CKETITHKOB.
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Mopaenb achupa kak pesynbTaT HOBOW 3IMMUPUYECKOMN
KOHLenuum

Pa3paborana HOBas METOHOJIOTUS 3KCIEPUMEHTAIBHBIX HCCISJOBAHUM.
Co3znaH n1abopaTOPHBIA MakeT (PU3NYECKOr0 MPUOOpa, IMUTHPYIOIIETO OHOCHC-
TeMBI Ha YPOBHE 3(HMPHBIX BOCIPHATHIL. 3aperHCTPHUPOBaHBl d(DHPHBIC BO3MY-
IICHUS, CO3J]ABACMBble KOCMUYECKHMH TeslaMu. [lorydeHHbIe pe3ybTaThl Jerin
B OCHOBY IOCTPOCHHS Ka4eCTBEHHOW, HO 0o0Jiee JOCTOBEPHOH SMIUPHYECKON
Moenu 3dupa.

B ecrecTBeHHBIX Haykax HENPEXOJIIYI0 IIEHHOCTh HMEIOT TOJIBKO
HaOJroaTeNbHBIE W JIKCIEepUMEHTalbHBIe (hakTel. Hambonee cymiecTBeHHBIE
HOBBIC PE3yJIbTAaThl, OCHOBAHHbIEC Ha TaKUX (haKTax, MOJIydeHsI, B paborax [1-4],
I7Ie JT0Ka3aHO CYIIECTBOBAHME IO MEXTaJaKTHYSCKHX MAacIITaboB HEKOETo
«TBEPIOTOY» MPOCTPAHCTBA, CIIOCOOHOTO, BOMPEKH BHIBOJAAM ODHHINTEHHA, CITy-
JKHUTh a0COJIIOTHOW CHCTEMOH OTCUETA.

Ho xakoBa ¢usmueckast cymHocTh abconroTHOro mpocrpaHcrsa? I'me
npesensl IPUMEHUMOCTH IPUHIUNA OTHOCUTENbHOCTU? Kak cooTHeCTH ¢ Kiac-
CHUYECKUMH KaTEerOpUsIMU dKcIiepuMeHTanbHble pe3ynbTatel H.A. Kossipesa [5],
A . Beiinuka [6] , A.B. UepHerckoro [7] 1 MHOTUX IpYrux «mapadu3uKoBy»?
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[TombITKa OTBETHUTH HA STH W JAPYTHE BOIPOCHI MPEANPHHATA B HACTOSIIEM
JOKIIa ie.

ABTOp YyOEXIEH, YTO OTTANKUBASCh TOJNBKO OT CBOWCTB OOBIYHOTO
BEIIECTBA W COMYTCTBYIOIIMX €My IOJEH, KOTOpBIE SBISIOTCS YHHKAIbHBIMHU,
HO HE CIUHCTBEHHBIMH (pOpPMaMU CYIIECTBOBAHHUS IpaMaTepHr-d3QHpa, HENb3s
YBUIETh ApyTUe 3Taxu BceneHHOH, coaepaKaliie BUXPEe-BOIHOBBIE CTPYKTYPbI
MHBIX MacIuTaboB u Tonoioruii. [lox Hatnckom (akToB HEOOXOAUMO NPHU3HATH,
YTO NPHUHIMIINAIGHO HOBBIE (PyHIaMEHTaIbHbIE 3HAHUS JAOT HETPAIMIMOH-
Hble, CBEepX(MU3NUECKHE OIBITHI, OCHOBBIBASICH HA KOTOPBIX MOXXHO HOCTPOHUTH
CTPOTO Hay4YHYIO SKCIEPHUMEHTAIBHYIO METOJIOJIOTHIO M Hauana HOBOW (DU3HKH,
BKJIFOYask Teoputo 3QUpHBIX nerneil n cucreM. [1ogo00HBINH MOIX0M TO3BOJISET
00HApPYXUTh (HPU3MIECKUN CMBICT B T€X OONACTIX HAYKH, KOTOPBIE IO CHX IIOp
MPUKPBIBAIHCH TOIBIMHU TOCTYJIaTaMH.

JlanHOE HampaBJICHHE WCCICIOBAHUI IIOCIIEAOBATEIHLHO DPa3BHBAIOCHh
aBTopoM B [8-10], roe u3nokeHa CyThb HOBOM SMIMPUYECKON KOHLECHIUHU.
[MomyyeHHBIH O3MHEE MaTepHall IIOATBEPIII PE3yIbTATHBHOCTD SKCIICPHMEH -
TAIBHOW METOJIOJIOTHH, OCHOBAaHHON Ha HMCIIOJIB30BAHUN TEXHIUECKUX CHCTEM C
HCKYCCTBEHHBIM OnormoseM. OKOHYATEeIbHO TOKa3aHO, YTO MOI00HbIE (hr3HUec-
KHe MPUOOPBI CIIOCOOHBI BOCIIPUHUMATh HHTCHCUBHOCTh TypOYJICHTHBIX BO3MY-
meHuid >¢upa, aHU30TPOIHBIE CBOMCTBA (HAIpaBlICHHWE MOIAPH3ALUH) U
notoku 3¢upa (Berep). B To ke Bpems, Kak Mmoka3aHo B [8], UMEIOTCS METOIbI U
CpE/ICTBa HCCIIEIOBAHUS MAaKPOCKOIIMYECKUX CBOWCTB 3(hupa, OCHOBaHHHIE HA
WHBIX TPUHIIAIAX.

[IpubopHbIe HAOMIOOCHHUS W CIEIHAIBHBIC YKCIIEPUMEHTHI, BBITOIHCH-
HBIE C IIOMOMIBIO aBTOKOJECOATEIHHON 3JICKTPOMEXaHUIECKOH CHCTEMBI C HC-
KYCCTBEHHBIM OHOIOJEM M APYyrux ycTpoiictB B 1982 — 1996 r.r. (r. CaHKT-
[eTepOypr), TO3BONHIH MOMYYHUTH CIICAYIOMHE (PaKTHIECKUE PE3yTbTATHL.

1. JIroOble M3MEHEHUs BHYTPCHHETO COCTOSIHUS WM MEXaHHYECKOTO
JIBUKEHHSI BellecTBa ((U3MUECKOTO Tejla) COMPOBOXKMAOTCS HETPAJAUIIMOH-
HBIMH BHXPE-BOJHOBBIMH BO3MYIIEHHSAMH 3(Upa, KOTOpbIE MOBBILIAIOT €ro
SHEPTeTHYECKYIO MIIOTHOCTH B MPHJIETAIOMIEH K TeJly 00J1acTH, a TakXkKe 10 MyTH
HAIpaBJIEHHOTO PAcCHpOCTPAHEHHUs BOJH HEW3BECTHOW mpuponabl. OcobGeHHO
a¢dekTHBHO BO3MYIIAIOT 3)Up HEPAaBHOBECHBIE TEPMOIUHAMHYECKHE U JJICK-
TpOMarHuTHeIE Tpolecchl. CBOMCTBAa BUXPE-BOJHOBOTO BO3MYIIEHHUS 3dHpa
3aBHCAT OT aTOMHO-MOJICKYJIIPHOTO COCTaBa aKTUBHOTO TeJa, €ro BHYTPEHHEH
CTPYKTYpbI, T€OMETPHUYECKOl (POpMBI M YaCTOTHI MEXaHHYECKUX WIIM JPYTHUX
konebannii. [lokosimeecss GU3MYECKOE TENO 3ANOIHEHO TKEIBIM (OKUIAKAM
3¢upoM (TIPUCOCTUHEHHON <OKUAKON» Maccoi [8]), KOTOpBIA 3a MmpenenamMu
Tena o0pa3yeT MeHee IUIOTHYIO CTallMOHapHYIO 000JI04KYy, o (GopMme U rpaiu-
€HTY OTVINYHYIO OT FPaBUTALIMOHHOTO IMOJIS.

OnucaHHBIe MaNOM3yYeHHBIE d()UPHBIE MPOIECCH 3aHUMAIOT IIUPOKHUHA
CHEKTP MAaKpPOCKONWYECKHX IPOCTPAHCTBEHHO-BPEMEHHBIX BOJIH-YAaCTOT |
001a7af0T SBHO BRIPAKEHHON WHEPIIMOHHOCTHIO, YTO MOATBEPIKIACT UX KBA3HU-
BEIIIECTBEHHYIO, BUXPEBYIO IPHPOTY.
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2. B 1abopaTOpHBIX yCIOBHUSIX BCE OIBITHI II0 TE€HEPALIUU W PETHCTPALINU
HOBBIX (popM IBHIKEHUS d(PHpa MOAUNHSAIOTCS 3aKOHY CBEPX(PU3NICCKON ajiar-
taryu [10], uim 3akoHy TpHamel (aHAJIOTY MHOTOMEPHOTO IPHHIIAINA OTHOCH-
TenpHOCTH). CaMBIM PE3yJIbTATHBHBIM ABISIETCS IIEPBBIM OMBIT, IEPBOE NIPUME-
HEHHE BHOBb CO3/IaHHOTO YCTPOICTBa; IOCIE 4ero (hOpMHPYeTCs 3HEPrOMH-
(opmaoHHBI Oapbep, CBOISLIMKA K KJIACCHYECKMM BCE IIPOLECCH IOCIE
TPEXKPATHOTO ITOBTOPEHUS CUTYallMH. B 0JHOM M3 SKCIIEPUMEHTOB IIPH [IEPBOM
BKJIFOYEHUH HETPAJUIIMOHHOE M3JydeHHE M3MEHMIIO IapaMeTp KIIAaCCHYECKOTO
¢usnueckoro mporecca B 15 pas (!).

OHepronH(GOpMaIMOHHBI Oapbep OTpakaeT TIJIaBHEHIee CBOWCTBO
a¢upa, Ha3BAHHOE HPUHUUNOM HaAumeHbUiezo 6o3myuienusn [8]. B 3aBucu-
MOCTH OT YCJIOBHI OIIBITa aJanTanisl 3aHUMAaeT BPEMsI OT HECKOJIBKUX CEKYH[
JI0 HECKOJIbKAX 4YacoB. (DKCIIEPHIMEHTATOp IomajgaeT B Ooiee 3aMeINICHHBII
MHp C POCTOM pa3Mepa Buxpei). IsMeHeHne CrieKTpaabHOTO COCTaBa dPUPHBIX
BO3MYILICHUI WM APYIMX YCIOBHH ONbBITa Ha HEKOTOPOE BPEMs OTOJBHIAcT
SHepronH(POPMAITHOHHBIN Oapbep.

3. Bo30yxneHnas obmacts 3¢upa Benét ceds Kak 001acTh, HACHIIIIEHHAS
HEBUIUMON MaTepueil, Ha KOTOpyro AeHCTByeT cuia TshkecTd. OHa «pacmoisa-
€TCs» B MPOCTPAHCTBE, YMCEHbIIasd WHTCHCUBHOCTH, HO IMPCUMYUICCTBECHHO B
FOpH3OHTaJ’ILHOI7[ IIJIOCKOCTHU M BHU3 IO BEPTHUKAJIU. CJ'Ie[[OBaTeJ'H)HO, KBa3uBC-
IIECTBO KaK BUXPEBas CTPYKTypa 00J1a1aeT Maccou.

Ilocne BbIKIIOUEHMS T€HEpaTopa M JUCCUIALMK KBa3UBEIleCTBa (IpH-
MEpHO 4epe3 3 gaca) MPUMBIKAIOIIAs K TeHepaTopy oOsacTh 3¢upa, a TaKxke B
HAIpaBJICHUSX M3ITyYCHUS MIPEBPAINAcTCs B «0€3BAaTTHYIO» IPOCTPAHCTBEHHYIO
HEO/IHOPOIHOCTbD, YTO MOKHO OOBSICHUTD TOJIIPU3ALMOHHON MIIM CTPYKTYPHO-
TOIIOJIOTUYECKONH aHM30TPONHEH PAaBHOBECHOTO («roJoTrpaduieckoro») cocTo-
sauust 3¢upa. Ho rmaBHOe 3akiroyaercst B APYroM, — 3Ta HEOJAHOPOAHOCTb, CIO-
cOOHas CyIIecTBOBaTh MHOTHME THM, OCTa€TCsi Ha OJHOM MECTE, HECMOTpS Ha
JIBIDKEHUE 3eMJTH B [IPOCTPAHCTBE U JYIOIIHIA CO BCEX CTOPOH 3(UPHBIN BETEp.

4. BuxpeBast BSI3KOCTh HEBO3MYIIEHHOTO 3(hrpa B TOPU3OHTAIBHOM I1I0-
CKOCTH B HECKOJIbKO pa3 OoJjibllle, YeM B BEPTHUKAIBHOM, TO €CTh CyLIECTBYET
AQHM30TPONHS CTAIIMOHAPHOW 3()UPHOI 00004KK 3eMIIM U COOTBETCTBYIOIIETO
eil 0 CTPYKType TPaBUTAI[MOHHOTO TOJS. JTO MOXET CBUAETEIHCTBOBATH O
TOM, YTO CIIEKTP BUXPEBBIX CTPYKTYp 3(Hpa U3MEHSIETCS C BHICOTON B CTOPOHY
YBEIMYCHUS] pa3MEpPOB BHXpEH, a B TOPH30HTAJILHOI ILIOcKocTH 3¢up Ooiee
OJTHOPOJICH. AHHM30TPOIMSI HACTOJBKO BEJIHKA, YTO B BEPTHUKAIBHO CTOSBLICH
YYI'YHHOW TaHTEJU Tocie onpokuasiBaHus Ha 180° xwuakuil adup neperexaer
U3 BEpXHEW 4YacTH B HWKHIOIO, JEMOHCTPHPYS 3(P(EKT «IECOYHBIX YacoB»
(momumHsieTcst 3akoHy Tpuanabl). Hapsimy ¢ 9TuM, aHu30Tpomust co3Maér y
MOBEPXHOCTH 3eMJIN CBOEOOPA3HBI «BOJHOBOHW KaHAM», oOecreunBaronIui
BO3MOXHOCTh PETUCTpAllUM BCEX KOCMHYCCKHUX W IUIAHCTAPHBIX BO3MyHICHHﬁ
NPEUMYIIECTBEHHO B TOPU30HTAILHOM INIOCKOCTH.

5. DHepretWdeckas IUIOTHOCTH (BO30yXaeHHe) 3¢upa 3aBHCHUT OT
BHCIIHUX, C€CTCCTBCHHBIX (baKTOpOB. TaK, CYTOYHBIE HU3MCHCHUSA IINIOTHOCTH
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a¢upa KOPPEIUPOBAHEI C AIEKTPHIECKAM II0JIEM 3€MIIH, KOTOPOE 10 MOCKOB-
CKOMY Bpe€MEHHW MHHHMAJILHO B 6 4acoB M MakcuMaibHO B 21 uyac. Kpatko-
BPEMEHHBIC SHEPTETHYECKNE BCIIECKH BBI3BIBAIOT I'PO30BBIC SIBICHUSA B aTMO-
cepe.

3adukcupoBaHBl TaKXKe SIH30JMYECKHEC MOABEMBI dHEPTHH 3hupa B
HOJIJICHB, Kor/a 3UpHEIH MoTok oT CoyHIA HANpaBJeH BJIOJIb MArHUTHBIX CH-
JIOBBIX JIMHUHM 3eMJIU M TI0 JIMHUM BUXpel ceTku XapTMmaHa. B Teuenne mecsia
9HEprust 3HUpa yBEINYNBACTCS B OJIHOJIYHHE U NaJaeT B HOBOJIYHHE.

6. OOHapyKeH CTallMOHapHbIH reou3ndecknii 3GpUPHBIH BETep BOCTOU-
HOTO HaIpaBJICHHUs], 3alla/JHbI BeTep W BeTep B cTopoHy CosHIA mocie ero
3ax0/1a, a TAK)KE BETEp NEPEMEHHOTO HalpaBJICHHs, 00YCIOBICHHBIH CUCTEMOM
[IUKJIOHOB M aHTHLIMKJIOHOB B atMocdepe. J[BIKeHNE BO3YIIHBIX MacC yBIe-
KaeT 3a co00i HamboIree MOABIKHYIO 9acTh dPUPHON 000I09KH 3eMid ¢ ydé-
TOM 3aKOHa a/IalTaIH.

7. B macmrTabax COTHEYHON CHCTEMBI MPUOOPHEBIC HaOMroAeHUS (QUKCH-
PYIOT Ha TIOBEPXHOCTH 3eMiM 3(UPHYI0O KOMIIOHEHTY COJHEYHOTO BETpa,
BCTPEUYHBI W TOMYTHBIH OpOHUTANBHBIC BETPHL. OTH TypOYyJIEHTHBIE HOTOKH
a¢upa UMEIOT pa3InuHbII CIIEKTPaIbHBIH cocTaB. Hanpumep, momyTHbIi BeTep
st 3emin co cKopocThio okoso 300 xkm/c BBI3BaH BpalleHHEM BMECTE C
CoJHIIEM ero MHAWBHUIYalbHOTO HETPAIUIIMOHHOTO 3(HPHOTO MOJIS.

8. 3aperucTpupoBaH BCTPEYHBIH M MOMYTHHIN 3(QUpPHBINA BETEp IPH JBU-
ke CoOJIHIIA TIO TaJAKTUYECKOW OpOMTe, a TakKe aHW30TPOINHUS MPOCTPaH-
CTBa B HANPaBJICHUU aOCONIOTHOTO ABM)XEHHS COJIHEYHOHW CHCTEMBI K CO3BE3-
Jvto JIbBa M TaKOTo K€ ABM)KEHHS | aJlaKTHKH K CO3BE3AMI0 [ MBI

9. Jloka3aHa BO3MOXKHOCTb HPUOOPHOHN pPErHCTpalMy IOJSPU3ALNT
a¢upa, BBHI3BAHHOW HETPAJWIMOHHBIM T'PaBHTALMOHHBIM B3aWMOAEHCTBHEM
3eMin ¢ APYrUMHU HEOECHBIMU TenaMH (Y3KMMH KaHAJIaMH «TEMHOI» MaTepHH).
3atukcupoBaHbl JIoOKadbHbIe curHaias! ot JIynsl, ConHia, eHTpa [anakTuky n
KoMeThl XakyTake. (25.03.96 1.).

OKCIIEpUMEHTHl B CBOEH COBOKYIHOCTH JIOKa3bIBAIOT BaKHeiIee
MOJIOXKEHHE: 3(UpHBIE BETPHl PA3IHYHBIX HAIMPABICHUH MOTYT PErHCTPUPO-
BaTbCsl (DM3UUECKMMHU NpUOOpaMK OJHOBPEMEHHO M HE3aBUCHMO, Hapylias
3aKOH BEKTOPHOI'O CJIOXKEHMSI IPOCTPAHCTBEHHBIX ABWXKECHHHM. TOUHO Takxke
OJTHOBPEMEHHO M HE3aBHCHMO HaOJIIOaeTCsl W T'paBUTAIlMOHHAs aHU30TPOIHS
(monsipusanms) B aupe.

IIpuBen€HHbIE KCTIEPUMEHTANIBHBIE PE3YIbTAThl UMEIOT MPSIMOE OTHO-
IIeHHEe K rpobiemMe abCONIOTHOTO MpocTpaHcTBa. PparMeHTH 3amucei, mpu
NPOBEJIEHUH MHOTHX COTEH HAOJIOJAEHUI W ONBITOB NPUBEICHbI Ha PUCYHKE 1.
ITox xax 0¥ ocHMIIOrpaMMON YKa3aHO MOCKOBCKOE JEKPETHOE BpeMs B Uacax,
a B clly4yae MPOCTPaHCTBEHHO M30HMpATENIbHBIX U3MEPEHUN — U T€0e3NUCCKUM
a3uMyT [}, MOJ KOTOPHIM BBICTABJIAIACH IJIaBHAas OCh YyBCTBHTEIHLHOCTH
npubopa ¢ uckyccrsenHsM 6uomnonem (IIMB). Ha rpadukax kpyxxoMm 0603Ha-
YEeHO TOJIOKEHHE Ha BpeMEHHOH ocH nucka CoJHIIa B MOMEHT €r0 COBMEIIEHUS
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¢ ocbio uyBcTBUTENbHOCTH [IMB (cBeTnbiid kpyxkok — ComHIle BHEpead HA
riaBHOW ocH; TéMHBINH — CouHIle c3anu, mof 3eMneit; momyTéMubiii — ColHIle
Ha OPTOTOHAIBHOM HAaNpaBICHUH). BepTukanpHbIMH 4EPTOYKAMH C COOTBET-
CTBYIOIIMIMH HAJNHMCSIMU YKa3aHO PacuéTHOE IOJIOKCHHWE HAa BPEMEHHOI och
OCHOBHBIX KOCMHYECKHX OpPHEHTHPOB, NPHIEM KOPOTKAas TOPH3OHTAJIbHAS
4EPTOUKa yKa3blBaeT OPTOTOHAJIBHOE HAIPaBJICHHUE.

M3mMepsinach TONBKO MECTHAs TOPU3OHTANIbHAS COCTABIIAIONIAs] BHELITHUX
BO3MYILEHHUI MPU3EMHOTO c1ost 3dupa, TO ecTh reoaesudeckuit asumyt f. (Ipu
Mepexo/ie BO BTOPYIO HKBATOPHAIBHYIO CUCTEMY OTcueTa Ha mupoTre CaHKT-
[TerepOypra ¢ TOYHOCTHIO O Tpaxyca MOIYyYHUM IPSIMOE BOCXOXKAEHHE o). Bee
UCXOJHBIE acTpou3nUecKre AaHHbIe MpepocTaBiieHbl aBTopy A.A. Illnurans-
HOM.

IepBelii Tpaduk Ha pucyHke | oTpakaeT aJamlTalMOHHBIA Hpolecc
(bopmupoBaHue 3HEProuHPOPMAIMOHHOTO Oapbhepa) kak peakmuto [IUB Ha
CTYNEHYATHI HETPaJUIIMOHHBIN CUT'HAI TEXHOT€HHOTO IPOUCXO0XKICHNUS (TIOKa-
3aH IIyHKTUPOM). B TaHHOM ciydae — HOCTOsIHHAsI BpEMEHH aIallTalliy paBHA 3
yacaMm. /I TPUPOTHBIX MPOIECCOB 3TO BPEMsI MOXKET OBITh 3HAYUTEIBHO
Gousibiie 3a CYET €CTECTBEHHOM JMHAMWKH CIIEKTPAIFHOTO COCTaBa 3(HPHBIX
BO3MYILIEHHUH.

OcnwiorpamMma 2 JEMOHCTPHPYET yBEIWYEHHE YHEPreTHUECKOH IIoT-
HocTH 3¢upa nocie 20 yaco. M3pe3aHHOCTh KPUBOH OOBACHICTCS H3MCHEHU-
€M aHHM30TPOIIHBIX CBOMCTB (OTOKOB) 3(¥pa NpU BpalleHHH BMecTe ¢ 3eMiEi
npubopa, MMEIOMIEro JOCTaTOYHO Y3KYI0 AHarpaMMy YyBCTBHTEIBHOCTH.
CyTouyHble W3MEHEHHs JHEPreTUKH d(QUpa MOATBEPKAAET M 3alKCh 3, TOIY-
YEeHHas] C MOMOINBIO 3NEKTPOMArHUTHOTO YCTPOWCTBA, I€HEPHPYIOUIETO HM-
IYJIbCHBIE CUTHAJIBI C aMIUIUTY/I0H, OOpaTHO MPOTIOPIIMOHAIBEHON 3HEpreTHyec-
KOW IUIOTHOCTH (BUXPEBOM BSI3KOCTH) 3(pupa. 3/1eCh CHOBA OTMEUYAETCSI TTOABEM
wioTHOCTH 3¢upa mocie 20 yacoB, KPaTKOBPEMEHHOE YMEHBIIEHHE 3HEPTHU
OKOJIO 2-X 4acOB W JUIMTENbHOE mocie 6 vacoB. Kak yxxe oTMedanock, aHa-
JIOTWYHBIE BAPHAIMHN TIPUCYIIH SJIEKTPHIECKOMY OO0 3eMIIH.

Ha octmmnorpaMme 4 3anucana rpaBUTanMoHHast anu3oTponus CoHia.
KpuBast a — nepBoe BkmoueHue 11116 B HOBOM pexume; KpuBas 6 — 3aluCh
CIIEIYIOIIETO JHs, MOKa3bIBAIONIAs aJaNTal[HOHHYIO OTEPI0 BOCTIPUIMYHBOCTH
U OJHOBPEMEHHO 00Jiee TOUHOE HaNpaBJIeHHE HAa HCTOYHHUK I'PaBUTAIINN.

I'pacduk 5 neMOHCTPUPYET BO3JEHCTBIE MOIIHOTO 3(pUPHOr0 MOTOKA Ha
oproroHansHBIN KaHan [11Mb B HanpaBieHNH, TOITYTHOM OpOUTAIIFHOMY IBIIKE-
HUIO 3eMJIM W MPAKTHYECKW COBMANAIOIIEM C HAIpPaBICHHEM TalaKTHYeCKOi
opoutsl ConHna. 3anuch 6 XapakTepu3yeT aHH30Tponuio 3¢upa (BeTep) B
HarpaBjIeHUH aOCOJIOTHOIO JIBHIXKEHUSI COJHEYHOW CHCTEMBI K CO3BE3/UIO
JIbBa. IlomoOHasi aHM30OTPONMS BbI3BaHA BCTPEYHBIM BUXPE-BOJIHOBBIM
MOTOKOM, CIEKTp KOTOPOTo BHAOU3MEHeH nomsiMu 3emad. Ha ocuumnorpamme
77 aHaNOTWYHBIM pe3ylbTaT OTHOCUTCS K ABMXKEeHUI0 CONHIA MO ralakTU4ecKOH
opbute Kk co3Bezquio Jlebens, ¢ 3amucpio M0 ocHoBHOMY Kanaimy I1MB. Ortor
CUTHAQJI COJEPXHUT OOJIbIIE NIYMOB, TaK KaK CYIIECTBYET S(HUPHBIA IOTOK
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OMM3KOTO CHEKTPAIIBHOTO COCTaBa, [BIKYIIMHACS B IPOTHBOIIOJIIOKHYIO
CTOPOHY.
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Pucynok 1

Ha 8 n 10 ocummiorpaMmax Ha OPTOTOHAJIBHBIM U OCHOBHOM KaHAIIbI
3aMycaHbl CUTHAJIBI, IPHHSTHIC C HAMIPABICHHUN, OJIM3KUX K KOCMOJOTHYCCKOMY
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BekTopHOMy moteHImany FO.A. Bayposa [11]. Iy mepBoro curHana (aexadpb)
HpsIMOE BOCXOXKICHHE 0€3 IONMpaBKu Ha WHPOTY O ~ 283°, myist BToporo (Maii)
o’ ~ 290°. Ha rpadukax mpocMarpuBaeTcs M HampaBieHHe Ha IeHTp [ anak-
tuku (III'), a cama «MarHuTHas aHU30TPONHUS HUYEM HE OTIMIACTCS OT IPYTUX
HarpaBiIeHH# Kak npu HaOmoaernu 1B, Tak 1 1o pe3ymnbraTaM CEHCOPHOTO
BocnpusAtus. [losToMy, ¢ Haleld TOYKU 3pEHUSI, KOCMOJOTUYECKUI BEKTOPHBIN
MOTEHIMAT CO31aETCsl OOBIYHBIM (PUPHBIM HOTOKOM, CYIIECTBYIOIINM B CHCTE-
Me TajakTHK. EcTh OCHOBaHMS Uil YTBEPXKACHUS, YTO B 3(PUPHBIX IOTOKAX
MOTYT CaMOIIPOU3BOJBHO BO3HHUKATh U NPOIOJIbHBIE, U MONEPEYHbIE OCTOSH-
HBbI€ MATHUTHBIE TIOJS.

OcmutorpaMMa 9 xapakTepHa TeM, 4TO Ha HeW 3aperuCTpUpPOBAIIUCH
HarpaBjeHUe a0COJIOTHOro JBIKEeHUS [amakThku (K co3Be3gmio ['mapsl),
LEeHTp ['anakTuku, HO OTCYTCTBYET CUTHAJl B HalpaBieHuu co3pe3nus JIba. Ha
3anucsx 6 u 7, HaNpOTHB, HET CUTHANA OT CO3Be3Aus I 'MApel. DTO CBUIETENh-
CTBYET O CIIyYailHOM XapaKTepe paccMaTpHBAEMbIX NPHUOOPHBIX HAOIIONCHUM,
KOTOpBIC IJISI TIOBBIICHHUS TOCTOBEPHOCTH TPEOYIOT HAKOIJICHUS M CTATHCTH-
yeckol 00paboTkn omHOTHITHOW WHpOopManuu. ['paduk 11 mokaspiBaer, 4To
COMMKEHNEe B NPOCTPAHCTBE HECKONBKMX AHW30TPONHBIX HampaBiIeHWH (co-
3Be3aue JIpBa, Conane u L") okaspiBaeT ycummBaromiee Bo3aeiictsue Ha [11bB.

Jloka3aTenbCTBOM CYIIECTBOBAHUS I'PAaBUTAIMOHHON aHU30TPOIHHU 3(H-
pa CIy’KUT ocLuiorpamma 12, 3anucaHHas B MOMEHT HEpaBHOBECHOTO COCTO-
SIHUSI DHEpreTHdYecKkoil IoTHocTu a¢upa. [lomydeHo pasnBoeHHOe H300pa-
skerue JIyHBI, T/ie IEPBBIi CUTHAII COOTBETCTBYET 3(pUpHOMY MBOMHUKY. Takoe
MOJIOKEHHE BO3MOXKHO, TaK KaK CTPYKTYpPBI 3(pHpa pa3inuHOTrO CIEKTPaIbHOTO
coctaBa (pa3jMuHbIe MOINPOCTPAHCTBA) BpAIIAIOTCA BMecTe ¢ 3eMiéil He
CHHXPOHHO. YHHKaJbHas ociuiuiorpaMMa 14 ¢ukcupyer akTHBHBIE 3(UpHBIE
nporeccel B okpecTHocTH JlyHel depe3 40 wyacoB moclie HOBOJIYHUS.
Habmonaemble ocumisiniy cuUrHaja mocie 15 9acoB B JEHCTBUTENBEHOCTH
3HAQUUTENIBHO HMHTEHCUBHEE, MOTOMY 4YTO HA BBIXOAE CaMOIHUCIA BKIIIOYEH
MOIIHBIN (HUIIBTP HU3KHUX YaACTOT.

Ocnwniorpamma 13 10Ka3bIBaeT XOPOIIYIO pa3pelIaiollyio CHoco0-
HocTh [IWB, pa3znensHO perucTpupyIOmIero OTHOCHTEIHHO OJM3KO pacmloio-
JKCHHblE HampasiieHus 3upHOW aHm3orpornuu (co3Be3nust ['mapsl u JlbBa).
3aMeTHO, YTO pacYETHBIE HAIIPABICHUS HE TOYHO COBMAJAIOT C PeaJbHBIMH, HO
3TO BIOJIHE €CTECTBEHHO IS OTAEIHHOTO CeaHCca N3MEPEHHUH.

Ha mocnenneit ocummiorpamme 15 3amucaHbl BUXpe-BOJTHOBBIE BO3MY-
mennst dgupa komeTor XakyTtake. HeCKOTbKMMH THAMU PaHbIIE OCHUIUIAIIAN
CHTHajJa ObUIM TaKOW WHTEHCHBHOCTH, YTO CAMOIIMCEL OCTOSHHO 3aIIKAIHBAL.
K 25.03.96r. y koMeThl MOSIBUIIaCh 3aMETHAs! YIIIOBAsi CKOPOCTb, U BO3MYIIECHUS
a¢upa cTaau 0OBIYHBIMH, KaK Ha IPUBEAEHHOM IpaduKe.

Wzyuenne (hopmbl 3aperHCTPUPOBAHHBIX CHUTHAJIOB IO3BOJISIET ClENIATh
BBIBOJI O MaKpPOCKOIIMYECKOM KBAaHTOBAaHMM 3(UPHBIX IPOLECCOB, OCOOEHHO
3aMeTHOM Ha ocuwniorpammax 6 — 10.
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3HauMTENbHAsT YacThb HCCIEJOBAaHWH 3J€Chb HE MNPOJEMOHCTPHPOBAHA,
MIOCKOJIbKY MPOBOJMIACE 0€3 TOKYMEHTATbHOW 3alMCH IPU BU3yalbHOM HIIH
CEHCOpPHOM KOHTpoJje. Hampmmep, 3amagHeIi ¥ BOCTOYHBEIA 3(HpHBIE BETpa
ObuT OOHApYXEHBI M H3Yy4YaUCh C HCIOJB30BAHUEM THAPOAMHAMUYECKHX
yCcTpoHCTB [8], cTamnoHapHBIE AHW3OTPOIHBIE CBOWMCTBA HETPAIUIIOHHOTO
noss 3eMin — MeToaMu (PU3NUECKOil CEHCOPUKH U T.71. B 11e710M nomy4yeHHbIe
pe3yibTaThl C NPUBJICYEHHEM JPYrHMX HAyYHBIX MaTepualioB IIO3BOJISIOT B
MIEPBOM NPHUOJIMKEHUH ONMCATh CTPYKTYPHYIO MOAeNb 3dupa.
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Pucynok 2

Bcenennas — 3to Oe3rpaHndHasi TpEXMEpHas! HETIPEpbIBHASI HEJIMHEHHAs
MaTepHalibHas cpenia, Ha3biBaemas 3(pupoM, ¢ e€ BO3MYIIEHHSIMH B BHIE
BUXped M BONH. Ddup, 0 MEPBHUHON 3JIEMEHTapHOH CTPYKTYpe KOTOPOTO
MOJKHO JIMIIb CTPOUTH JIOTAJKH, C MaKpOCKOIMYECKOW TOUYKM 3peHus Ooiee
BCEr0 HAIIOMHHAET KBAaHTOBYIO, CBEPXTEKYyUyI0 JKHMIKOCTH (Ta3) C CHIIBHO
BBIPQ)XEHHBIMH TIOJIIPU3AIIMOHHBIMA U CIIMHOBBIMH CBOMCTBaMH, peau3yro-
IIyl0 TPUHOWI HAauMEHbIIEro Bo3MymieHHWs. Ilpu wm3ydeHmnm mOHO0OHOI
MaJIOU3ydeHHON Cpepl 1eJIeCO00pa3HO HCIHONb30BATh THIPOIAUHAMHUYECKUN
MOJXO0/I, IPUHSIB 32 OCHOBHYIO XapaKTEPUCTHKY MPOCTPAHCTBEHHO-BPEMEHHOI
SHEPreTUYECKUi CIEKTP BUXPE-BOIHOBBIX BO3MYIIEHHH. COBOKYITHOCTH 3KCIIe-
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pUMEHTaIBHBIX ()AKTOB NPH MHIAYKTHBHOM IOIXOZE MO3BOJISAET aTh CIEAYIO-
I11ee Ka4eCTBEHHOE OMMCAHNE COCTOSHUM 3(hupa.

OHepreTryeckuil criekTp 3¢upa-BeeneHHoN m300pakEH Ha PHUCYHKE 2.

ITo ocm abcmucc OT eXMHMIBI OTIOXKEHA B KBaJAPaTHIHOM JoTapud-
MHYECKOM Maciitabe MpOoCTpaHCTBEHHAs KOOpAnHaTa A = 27t/ce B MUKOMETpaXx,
IZie @ — MPOCTPAaHCTBEHHAs] 4acTOTa; M0 OCH OPAWHAT — CHEKTPaJIbHAS IUIOT-
HOCTh W = =FE// B IpOM3BOJILHOM MacmITade. J[BUTasch 1Mo mpoCTpaHCTBEHHOM
ocu, rae Ha wuHrepBane (-1 MacmrTad YCIOBHBIM, MOXHO IPOCIEIUTH
KaueCTBEHHOE M3MEHEHHE CTepeoJMHAMHUYECKUX ((ppaKkTaibHBIX) dTaxel
Mupo3nasus.

IIpuneraromyii K HyJIEBOW OTMETKE 3a4CPHEHHBIM Y4YacCTOK CIIEKTpa
NPE/ICTaBIsIET OCHOBHOE, Haubojee yCTOWYHMBOE cocTosiHHE 3dupa B Buie
IUIOTHOW, MaCCUBHOW OJHOPOAHOM CPEIbl B KUIAKOKPUCTAIIINYECKOM, IPAKTH-
YeCKU TBEPAOM BHIE. DTO 3HEPIETHUECKOE «ITHO» BceneHHol, KoTopoe Bo BCe
BpPEMEHA OTOXECTBIIOCH C IOHATHEM aOCONIOTHOTO MPOCTpaHcTBa. Takum
00pa3oM, IPOCTPAHCTBO €CTh CTATUCTUUECKH HAan0Oo0JIee NHEPTHOE TOHKOCTPYK-
TYpHOE, «TTI0OHHOE» COCTOSTHHE 3(hupa, KOTOPOE YCIOBHO HAa30BEM MEEPObIM
agpupom-1.

Crnenyromuil HaHOCKOTIMYECKUH (B OOLIETIPUHATON TEPMHHOJIOTUU MU-
KPOCKOIMYECKHH) MacImTald CIeKTpa NpeacTaBiseT 3Tax BceneHHoil, 3amoi-
HEHHBIM 3JIeMEHTapHBIMU YaCTUI[AMM BEILECTBA, TO €CTh JIOKAJbHBIMHU yCTOM-
YUBBIMH BHXPEBBIMH 00pa3oBaHusiMH 3¢upa-1 ¢ OONbIINM CHHPAIbHBIM
MOMEHTOM HMITyJIbCa OJHOTO 3HaKa. DTOT K€ y4acTOK TypOYJIEHTHOTO IOJIs
a(Hpa COOTBETCTBYET BUPTYaJIbHOH «meHe» (usndeckoro Bakyyma. [IpuunHa
00pa3oBaHMs BeNIECTBA M OJHOMACHITAOHBIX TYpOYJICHTHBIX BO3MYLICHUH —
KaTeropus BBICIIETO NOpsaKa. MOXKHO JIMIIB TIpeJIoiaraTh, 4To Npeoodiaianne
YacTHIl HaJl aHTHUYaCTUIIAMH OOYCIIOBIEHO BpaIaTEIbHO-IIOCTYNATEIHHBIM
IBIKeHneM Bcenennoii B nienom. Gusnyecknii BAKYyM B COCTaBE KOHAEHCHPO-
BaHHBIX Tell BEAET ce0s Kak IUIOTHAs CBEPXTEKydas >KHIKOCTb, KOTOPYIO
Ha30BEM McuoKum Igpupom-2. PaccMOTpeHHbIE COCTOSHUS 3(Hpa C TOUHOCTHIO
n0 107...10° ONPEJIENAIOT SHEPTETUKY U BECh OOJIMK OKPYXKAIOIIETO HAac reo-
(hM3M4ecKoro U 1abopaToOpHOTro MHpa.

[Tocne s¢wupa-2 HauumHaeTCs MOANPOCTPAHCTBO KBA3WUBEIECTBEHHON
TOHKOW MAaTepuu, COCTOSIIEN U3 BHUXpEH C XapaKTEepHbIMH pa3MepamMu OT
ATOMHO-MOJICKYJISIPHBIX IO MEXK3BE3IHBIX MacmTaboB. DTOT 3Tax BceneHHOM
CTaTHCTHYECKH MEHEE YCTOWYMB M B 3€MHBIX YCJIOBHSIX, B HaIlleM MHUpe 00ia-
JlaeT HEU3MEPHMO MEHBIIEH YHEepPTrueii N0 CPaBHEHUIO C KIACCUYECKUM 33 CUET
SHeprouH(opMauoHHoro Oapeepa. Ha3zoBéM 3Ty Ga3y cazoobpaznsim ceéepx-
meKyuum 3hupom-3, KOTOPBIN pOXKIACTCSA MPHU BO3OYKICHUU dPHUpa-2 U Kak
BTOpHYHAs opMa JBIKEHHUS CIIOCOOCH K CaMOCTOSITEIbHOMY CYIIECTBOBAHHIO.
O¢up-3 nmMeeT MaKCUMyM SHEPTUH Ha y4acTKe 107...10™ n, Tax xak ¢ dek-
TUBHO TEHEepUpyeTrcs BceMH (OpMaMH aTOMHO-MOJIEKYJISIPHOTO W DJIEKTPOH-
HOTO JBIDKEHHS. Y OequTeIbHBIM 10Ka3aTeIbCTBOM CYIIECTBOBAHHS HA IOBEPX-
HocTH 3eMnu d(dupa-3 B BHJIE KBa3HWBEIISCTBA SBISIETCS CETKa XapTMaHa,
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O1OTIOIEBBIE CTPYKTYPBHI, @ TAKXKE PE3yIbTaThl CIIEINAIbHBIX HATYPHBIX HAOIO-
JIEHU# 1 1abopaTopHBIX dKcriepuMeHTOB [5-10]. ['opu3oHTaIbHAS MyHKTHPHAS
JWHUS HA PUCYHKE 2 O3HAYAeT CPEAHUH YyPOBEHb DHEPIMH HETPaJUIMOHHBIX
BO3MYIICHHH 3¢upa, 00yCIOBICH-HBIX CYIIECTBYIOIINM (POHOM 3iIeKTpomar-
HUTHBIX BOJH.

3a MOJIEKYJISIPHBIM Y4acTKOM 3Heprus agupa-3 pacTér no 3akoHy (iuk-
KEp-IIyMOB, YTO OOBSCHSETCS YBEIMUCHHEM IPOHUIIAEMOCTH YHeprouHdopma-
IIMOHHOTO Oapeepa ¢ pOCTOM pa3Mepa BHXped. MakcuMyM cHeKTpa B
IUIaHEeTapHBIX MaciiTabax CBs3aH ¢ ydacTuem s¢upa-2 u sdupa-3 B reopusu-
yeckux nporeccax. CocrosiHue 3¢dHupa NpHOOpEeTaeT HOBOE KauyeCTBO Ha 3BE3.-
HOM M TJIAKTHYECKOM YPOBHSX BUXPEOOpa3oBaHUsL.

[IpuBenéHHas Ha pHCYHKE 2 CIEKTpajbHas XapaKTEPUCTHKAa OYCHb
YCIOBHO OTpPa)XaeT y4acTOK 3BE3N, KOTOPBIE CIEAYET OTHECTH K 4-My nias-
MeHHOMY cocmoanuio gupa (3ghupy-4), KaueCTBEHHO M NPOCTPAHCTBEHHO
obocobneHHOMYy OT Apyrux (as. 3Be3ga — 3TO YCTOHUYMBOE «aHOMAIBHOE)
ABJICHHE B Teie 3(upa, MMEIOIee CIEKTP C PaBHOMEPHBIM pacIpeleiIcHUEM
SHEPTUH 110 BUXPEBBIM CTPYKTYpaM BCEX MAacUITa00B, HE MCKIIOYas BEIIECTBA.
B ranaktuueckux CUCTEMAX, HOBOC Ka4Y€CTBO MNOABJIACTCA MNOTOMY, 4YTO B
BUXPEBOE [IBI)KEHHE 4YaCTHYHO BoBiekaercst 3¢up-1, To ecTtb «TBEpIOE»
IIPOCTPAHCTBO, U 3TO SIBJIETCS NPUYMHOW HapylleHHs 3akoHOB HeroToHa B
JUHAMUKE TaJakThK. Ha 3TOM y4yacTke CrieKTpa TOKEeH HaOII0IaThCs MOIIHBI
POCT 9HEPreTH4ecKol MIOTHOCTH ddupa. Takum 00pa3oM, BHYTPH TallaKTHKA
HCKPHBIICHO HE SHHINITEHHOBCKOE I'€OMETPHUYECKOEe NMPOCTPAHCTBO, @ MATEpH-
anpHOE (PU3UIECKOe MPOCTPAHCTBO B BHAE dpupa-1.

CJI0’)XHOCTD BOCIIPHSTHS 3(QHpa COCTOUT MMEHHO B TOM, YTO SIBIISISICH
0e3rpaHNYHBIM MaTepUAJILHBIM TEJIOM, OH B OOJIBIIEH YacTH CBOEro 3-X Mep-
HOTO 00B&Ma OIHOBPEMEHHO MpEObIBaeT B TBEPIOH, JKUIKOH M ra3000pa3HOM
(azax, He TOBOPSA O SIBJICHUSIX (YCTOWYMBBIX BBIOpOCAX) THIIA HJIEMEHTAPHBIX
YaCTHI] U 3BE3],.

[To nepBonpuunHe Ha30BOr0 COCTOSHHUS MOXHO JIaTh CIEAYIOIIHE OIpe-
JeneHust dhupa:

TBEPABINA dup-1 — nepBUYHBIHA, WK GYHAAMEHTAIBHBIH;

KUJKNH 3(hup-2 — 3JIeMEHTapHBIH, BEIIECTBEHHBIN;

ra3000pa3HbIif 3(Up-3 — MOJIEKYIISIPHBINA, BOTHOBOW U T.1.;

TUIa3MEHHBIH 3(Up-4 — 3BE3THBIM.

lanakTuueckue BUXpH Kak 5-€ COCTOSIHHE 3(Hpa SBIAIOTCS HOBBIMH
3JIEMEHTaMH B HepapXxuu BceneHHOM, 1 3To MOKeT ObITh BO3BpaToM K 3upy-2,
a BepHEe — K BEIIECTBY Ha APYrOM 3TaXKe MUPO3IAHHSL.

BaxxHO ysACHHTB, YTO CIIEKTp, M300paXEHHBIA HAa PUCYHKE 2, XapaKTe-
pHU3yeT SHEPIHIo dJIEMEHTapHBIX BUXpE KOHKpeTHOH (a3l a¢upa. Hampumep,
B BHXPEBOM JBH)KCHHHM LUKIOHA B arMocdepe 3eMid ydacTBYeT BO3IYX,
B3BECH, Mapsl BOABI, 3pup-2 u >¢up-3. IlosToMy Kakmoe cedeHHe BHXPEBOTO
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CIIEKTPa OKAa3bIBAETCS MHOTOMEPHBIM B CTEPCOAMHAMUYECKOM W TOIOJIOTH-
YeCKOM CMbIcie. B To e BpeMmsi oObuHas (u3MKa B JaHHOM IpPUMEpE pac-
CMAaTpUBACT TOJHKO MEXaHHKY BEIIECTBEHHOW KOMIOHEHTH BHXps. Ciemosa-
TENBHO, 3(Up Kak CIydailHOE MOJEe [IEHCTBUTENBHO SBIAETCS COBEPIICHHO
HOBBIM (DPH3UIECKUM OOBEKTOM, KOTOPBIA JJIsI CBOErO ONHCAaHHS TpedyeT pas-
BUTHSI CYIIECTBYIOIIET0 MaTeMaTHUECKOI 0 anmapara.

[IpyHIUD HauMEHBIIET0 BO3MYILICHMS (CTpEeMJICHHE K HU3LIEMY 3Hep-
TeTUYECKOMY YPOBHIO), KOTOPBIH peajn3yercsl 4epe3 «(pHoieToBbIi» dHepre-
TUYECKUH CIIEKTPAJIbHBIA Kackal, sBJseTcs (yHAaMEHTAJIbHBIM CBOHCTBOM
a¢upa. DTOT IPUHIUII JIEKHUT B OCHOBE BCEX 3aKOHOB COXPAHEHHS U NPUHIUIIA
OTHOCUTEJIBHOCTH, HO IEHCTBHE €r0 OTPaHHUEHO ONpeieIEHHBIMU IPOCTPAHCT-
BEHHBIMH MaciiTabamu. POCT CreKTpanbHOHN INIOTHOCTH IO 3aKOHY (DIMKKep-
IIyMOB O3HA4YaeT CYIIECTBOBAHME B IPUPOJE M «KPACHOT0» IHEPTETHIECKOTO
kackana. brmarogapst stomy B MacmTabax ["'amakTHKy 3MHU30IMYECKH CO3JAF0TCS
YCIOBUSI, KOT/Ia 3HEPIHs «IUKJIOHHYECKOT0» BHUXPS HAYMHACT IPEBHIATH
SHeprur >¢pupa-1 B ToM xe 00bEMe.

W Torna BO3HHKAET SHEPIrEeTUUECKUH «Pa3psi» MEXIy KPbUIbSIMU CIEK-
Tpa, 4TO 03HAYAET POXKJCHUE HOBOM 3BE3/IBI.

Jlroboe dusnueckoe Temo (cucrema), UMEIOIee Maccy, 001agaeT CBOUM
aBTOHOMHBIM TBEPABIM IOJAIPOCTPAHCTBOM B BUAE KECTKON BUXPEBOU
CTPYKTYpbI 3dupa-2. dopma, pasMepbl JJIEMEHTOB U SHEPTHUS STOM CTPYKTYpPbI
OTIPENIeNAIOTCS BETMUNHON MacChl M aIeKBaTHBI TPaBUTAI[IOHHOMY Tomo. [Ipu
B3aUMOJICHCTBAN C JKECTKOU «peméTkoit» 3¢pupa-1 (abCOIOTHOrO MPOCTpaH-
cTBa) maxe moxampocrpanctBo CoiHIA MpakTH4ecKu €€ He JedopMHpYET, 1o
KpaliHeld Mepe B OKPECTHOCTH IUIAHET, YeM M OOBSICHSETCS OTHOCHTEIbHAs
HE3BIOIMMOCTh OCHOBHBIX 3aKOHOB (DM3MKH B HAIlIEH IIAHETHON CUCTEME.

3emisi BpamiaeTcs BMECTE€ CO CBOMM TBEPIBIM MOINPOCTPAHCTBOM,
BKJIFOUaronieM 3¢up-2, 3¢up-3, KBa3UCTAIMOHAPHBIE MAarHUTHBIE U DIJICKTPH-
YeCKHe TI0JIsI, HO A(Hp-3 onepekaeT BpalICHUE TUIAHEThl W CO3MAET 3arma HbIi
Betep. [Ipu B3auMoaeHCTBUM C HENOABHMXHBIM (GHPOM-1 B YCIOBUSIX KPHBO-
JUHEHHOTO JBIDKEHHS Ha IOBEPXHOCTH 3eMJIM BO3HHUKACT M BCTPEYHBIIH
BOCTOYHBIA 3(UpHBII BeTep (MarHUTHOE Mojie 3eMJIM CHOCHTCSI Ha 3amaj Cco
ckopoctbto 0,3° B rox). Ha JIyny nmeiicTByroT 1Ba BeTpa: BcTpeuHblil u3 adupa-1
U nonyTHbIe U3 3¢dupa-2 u s¢upa-3. (Ha nHuskoopoburansueie UC3 neiicTByer
TONIBKO HMHTETPANBHBINA BCTpedHbId BeTep). Ha 3emumo m ComHie mpu opOu-
TaJIbHBIX JBWKEHUSX AEHCTBYIOT BCTpEYHBIE M IIOIYTHBIE MHOTOKM 3dupa
Pa3IMYHOTO CHEKTPAJIBHOTO COCTAaBA. 3aperMcTPUPOBAaHHAs AHM30TPOIHS
MPOCTPAHCTBAa B HampaBieHUM JBWKeHHs [amaktuku (pucyHok ) cuumeress-
CTBYET O TOM, YTO a0COJIIOTHOE IPOCTPAHCTBO, TO €cTh 3¢up-1 He MeHseT
CBOMX CBOMCTB B MEXI'aJJaKTHUECKUX MaclITadax.

W3 3aK0HOB HaIIEro MUpa CIeAyeT, 9TO 3a SBJICHHS BEUIECTBA, HHEPIINH,
TPaBUTAINH, SJICKTPOMArHUTHBIX BOJIH, IPUHIIMIIOB OTHOCUTEIHHOCTH U COXpa-
HeHHs oTBedaeT 3¢up-1. Herpamunmonusie ¢popmbl ABMmKeHNS 3(upa B akaae-
MHYECKYIO J1a0OpaTOpHYyI0 (H3UKYy BHOCSIT MAaJIOCYIIECTBEHHBIC ITOTIPABKH.
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O¢up-2 u >3¢up-3, ABILICH KIPOTYKTOM KHU3HEACATEIHLHOCTH» KIACCHIECKUX
BEILCCTBEHHBIX M TMOJICBBIX IIPOLECCOB, OTHOCATCS K BTOPUYHBIM (hopmMam
IOBIDKCHUS 3(upa, BBINONHSIIOMMM B TEXHOTEHHBIX MacmTabax TIJIaBHBIM
obpazom uHpOpManmoHHble (yHKIHH. OMHAKO cTekaHue 3¢upa-2,3 K IeHTPY
IUTAaHET JIOJDKHO BHOCHTH CBOIO JOJIO B Pa3orpeB siapa. B 3eMHBIX ycIoBHSX
a¢up-1 coequHseTcs ¢ BUXPEBBIM JIBUKEHHEM BellecTBa U 3¢upa-2,3 B 0COOBIX
CUTyalUsiX, KOIJla BO3SHMKAIOT NPHUPOJHBIE KAaTaKIW3Mbl W Pa3IMYHOIO poja
aHOMaJIbHBIC sBJIEHHA. V3ydeHHe MakpOCKONHMYECKHX CBOWMCTB 3¢dupa u 3ako-
HOB €ro 3HEproMH()OPMALMOHHOTO B3aUMOJEHCTBUS C BELICCTBEHHBIMHU IIPO-
I[ECCaMU JIOJDKHO CTaTh BaYKHOI COCTABHOW YacThIO TEOPHH KaTtacTpod, HO erié
Oouiblliee BIMSHIE HOBBIE CBOWCTBA 3(h1pa OKaXKyT Ha pa3BUTHE aCTPO(U3UKH.

B pamkax HEOONBIIOW CTaThM HEBO3MOXKHO OCBETHUTH BCE AaCIIEKTHI
3aTpoHyTOW (yHIaMeHTanbHOW mpoOmemsl. Ho rmaBHOe ckazaHo: sdup —
COBEpIICHHO HECTaHJapTHAsi MHOTOMEpHAas MaTepualibHas cpena, OIHOBpE-
MEHHO NpeOBIBalOIas B TPEX TIABHBIX (DAa30BBIX COCTOSIHUSX, Onaronmapsi BO3-
MYIIEHHSAM CO CTOPOHBI HEPABHOBECHBIX CHCTEM THIIA 3BE3J M 3JIEMEHTapHBIX
yactun BemecTsa. IlepBas Hambonee ycroiumBas ¢asa s¢upa ecTtb abCOMOT-
HOe TBEPJOE MPOCTPAHCTBO («HebecHas TBepab» o CesiueHHoMy [lucanuio),
WM DHEPreTHUecKoe «IHO» BceneHHOH, ajneMeHTapHas CTPYKTypa KOTOpPOTO
octaéted TaiHoi. [IpuunHa 3apoxaeHus BellecTBa, 3BE31 U TaJlakTUK (CBEpX-
BEILIECTBA) J0JKHA OBITh €TMHON. BeposiTHee Bcero, Takoi MPUYMHON SIBIISIETCS
BpAaIllaTEIbHO-NIOCTYIIATEIbHOE JBUXKECHNE BCEIEHHON B LIETIOM.

Ha coBpemeHHOM 3Tame TONBKO Yepe3 M3y4EeHHE MaKpo- M MEracKOIu-
4yeckux (OpM JABI)KEHHMS MOXKHO II03HaBaTh (DyHIAMEHTAJIbHBIE CBOWCTBA H
TOHKHE TITyOuHBI 3¢hupa. FIMEHHO Tak M BIIOJHE YCIICITHO HAYMHAJIA CBOHM ITyTh
KJIaccH-uecKast (PU3MKa B M3y4EHHH MUKPOMHPA.

ABTOp BBIp@XaeT IIyOOKyI0 OJaroapHOCTh TIJIABHOMY DEAAKTOPY
xkypHana «New Energy Technologies» A.B. ®pomoBy u corpynauky I'AO
PAH B [TynkoBo A.A. lllnutansHON 32 KOHKPETHYIO MOMOIIB B paboTe.
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«Benuxue ucmunl cruukom 6asicioi,
umobbl ObIMb HOBLIMUY

Moom

TanHCTBEHHbIN MHOrONMKUN achup

1. O METOOJIOI'M HAYYHOI'O ITO3HAHUW A

locnoncTByromuii OOMMK eCTECTBO3HAHMSA, C(OOPMHUPOBABIIHKCST B
XVII-XX BB., CTOJKHYJCS C HEPa3pemIMMBIMU MpoOIeMaMy B HACTYIHBIIHE
HOBBIE BpeMeHa. MIHpOpMaIMOHHBII IIOTOK 330TePHYECKUX 3HAHUH 3aXJIECTHYI
IUIaHEeTY, a OCOOEHHO WccTpajaaBilyrocs Poccuio, BHEC CMyTy B OPTOMOK-
CaJIbHBIE YMBI M 3arHal B HielHble 0ACTHOHBI CTApOPEKUMHYIO aKaJeMHuec-
Kyto uTy. [Ipumén koHer NpUMUTUBHOMY MaTepHalu3My M TBOPUECTBY IO
yKa3Ke YMHOBHUKOB. CBOOOIHAs OECKOPBICTHASI MBICIb YU4EHBIX HOBOW BOJIHEI
oOHaxkw1a TIyOOKHH KpH3HC B O(QHUIMAIBHBIX HayKaxX M IPEXIEe BCErO — B
(uznke.

OpHako He cleAyeT OyMaTb, YTO HAa CMEHY HEHANEKUM YYEHBIM IIpH-
IIIY, HAKOHEI, BBIAAIOIUECS TalaHThl. Bce MBI y4aCTHMKH CIOKHEHUIIEro
TBOPYECKOTO MPOLECCA, U 3aKOHOB AUATEKTUKH HUKTO HE OTMEHSIL
VY knaccumueckoil (M3MKH CIHMIIKOM MHOTO PEaJIbHBIX 3aCIyT, O3TOMY HAIIH
NPEAIIECTBEHHUKN JOJDKHBI OBITH B 4YEM-TO NPaBBL. DTO OHH MOKOPWJIN aToOM,
CO3/]aJI1 COBEPILEHHBIM TPAHCIIOPT U KOMIIBIOTEPHBIN «pail», OTKPbUIM T€HHYIO
MHXCHEPUIO U OCBOMJIM KocMoc. [lo3unuu oduiraibHON HAYKH OYeHb CHIIBHBI,
U BeIylINe Hay4dHble IEHTPHl IO-TIPSKHEMY peIeH3UPYIOT Ha CBOHW Jaf
OCHOBHOH MaccuB Hay4HOM nepuoiuku. OHM BIpaBe CIPOCHTH HOBOE IJIEMS
9K3aJIbTHPOBAHHBIX YUEHBIX: a TJIe K€ BallM pe3yibTarel? M momoxka pyky Ha
cep/le, NMPU3HAEMCs, YTO B 330TEPUYECKOM OymMe MHOro MH()OPMalMOHHBIX
IIyMOB, 9K30THKH, HO BHEIPEHHBIX B IIHUPOKYIO NMPAKTUKY (QyHIaMEHTaIbHBIX
OTKpPBITHI (aKTHYECKH HET (3aceKpedeHHBIMH JaHHBIMH aBTOp HE pacloja-
raet). UTo-To He MOoydaeTcsi HH)KEHEPHBIH BapHAHT «BEYHOTO» JIBUTATENS, HE
obecrieuynBaeT JETEPMUHUPOBAHHON IEpeAayy HETPAAWIMOHHBIX CHUTHAJIOB
¢usnueckuii BakyyMm (3¢up), a cpery MaroB M 4yAOTBOPIEB CIMIIKOM MHOTO
IapJIaTaHOB.

Uro ke XOYeT cKa3aTb aBTOp ITHUM, Ha MEPBBIH B3I, IPOTHBOPEUH-
BbIM BeTyruieHueM? IIpexe Bcero To, 9TO COBpeMeHHasi MeTadu3uKa U mapa-
MICUXOJIOTHS], 3aBOEBAB IIPU3HAHUE 1IEJI0W apMUHU YUYEHBIX, €lI€ HE MPOIIX 3Ta-
11a CTAaHOBJICHHS B KAHOHAX TPAJAWUIIMOHHON METOIOJIOTHH €CTECTBO3HAHHS, HO
y)Ke TOKa3and NPUMHUTUBHOCT W OTPAaHWYCHHOCTh OQHUIMAIbHON HaydHOMH
HapajurMel, MIOJOTBOPHON TOJBKO JUIs MParMaTHKOB, a B JEWCTBUTEIbHOCTH
NpUBE/IICH IIAHETy K dKoJornueckoil katactpode. Ceituac jpoka3aHo, HampH-
Mep, YTO BO3MOXKHBI 00JIee eCTECTBEHHBIE XOJIOAHBIE TEPMOSIIEPHbIE POLIECCHI,
B TOM YHCIIE B XKHUBBIX opranusMmax, uto KIIJ[ TeXHuuecKux ycTpOHCTB MOXKET
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ObITh OONBIIE EAWHUIIBI, W, CIEIOBATENFHO, CYHICCTBYIOT peajibHBIC ITyTH
MOJTyYEHHUsT DKOJIOTHYECKN YUCTOHN 3Heprur. [Ipu sToM HapymaeTcs 3-i 3aKoH
HetoToHa U 2-0€ Havajao TEPMOAWHAMUKH, TO €CTh CTABATCS IOJ COMHEHHE
(hyHIaMeHTaIbHBIE OCHOBHI KiaccHueckoi ¢usmku. Ho emé BakHee, — moKa-
3aHO CYIIECTBOBAHUE OIPOMHOIO NMPAKTUYECKU HEU3YHUEHHOI'O MHpa HETpaau-
I[HOHHBIX, TaK Ha3bIBAEMBIX «AQHOMAJIBHBIX)» SBJICHHUH, TJIABHOTO IIpeaAMeTa
OKKYJIBTHBIX HayK. U Bce yOeannuch, HaKOHEL, YTO JpEeBHEHIINE [IMBUIIN3AIINT
pacnionarany OoJjiee TOJHBIME NPUHIUIHAAIGHBIMA 3HaHUSIMH O BcenéHHoi,
9YeM Hallla COBPEMEHHAas HayKa, OCHAIEHHas CaMOM COBEpILIEHHOM 3Kclepu-
MEHTaIbHON TEXHUKOM.

Tak ycTpoeH 4eloBeuecKHid MUp, M TaK OBLIO BCeraa, — HOBOE 3HAHHE
MIPUXOAUT HE CO CTOPOHBI, OHO IPOM3pAcCTaeT B HeApax CTaporo, OTpULAs
J0XHOE 1 oTxuBIIee. Celfyac BaXKHO MTOHATH, YTO MOTYICHHBIC HALIICH ITMBIIIH -
3anpeil Hay4dHbIe Pe3yNbTAaThl colepkKaT B ceOe Kak MCTUHHBIC 3HAHUS, TaK U
JIOXHBIE, TO €CTh OOJBIIMHCTBO MAaTEMATH3HPOBAHHBIX (DH3HUYCCKUX TEOPHil
MOy OCTOBEPHO. Hempexoasmyro IeHHOCTh B HayKe UMEIOT TOJIbKO HabIro1a-
TENBHBIC M SKCIICPUMEHTANBHEIE (DaKTHl. A JIO)KHYIO TPAKTOBKY TaKHM (haKTam
OOBIYHO JAIOT TEOpETHKH, mpeHeOperaromme mnpexynpexacauem E.C.
Benruens: «Mamemamuueckue memoosi He none3nvl, a peoHbl 00 mex nop,
noKa seleHue He 0CB0EHO HA OOMAMeMAMUYECKOM, SYMAHUMAPHOM YPOBHEeN.
Y AMBUTENBHO, YTO 3TH CJIOBA TIPHHAAJIEKAT NPOPECCHOHATIBHOMY MaTEMaTHKYy.

«Kmo credyrowuil npunecém 6 guszuxy senuxue cosudameinvhvie uoeu u
ROCMpOUm HO8YI0 (YYHOAMEHMAbHYI0 meopuro? » — crpamuBai akageMuk B.JL.
I'un30ypr. MoxXHO ¢ YBEPEHHOCTBIO OTBETHUTH: TOJIKO TOT, KTO, ONUPAsACh Ha
HCTOPUYECKHH OMNBIT €CTECTBO3HAHUS, IIOCTPOUT HENPEAB3ITYI0O KOHCTPYKTHUB-
HYI0 METOJIOJIOTHIO HaYyYHOro mnoucka. CeroiHs yxe SICHO, UTO OCHOBY TaKOW
METOIOJIOTUH COCTABILIOT HATYpHBIC HAONIONEHWS W CICIHATBHBIC SKCIEepH-
MEHTBI, IOTOMY YTO HOBbIE 3HaHUsS O I[IpHpone MOXHO MONYYUTH TOJBKO OT
camoii [Tpuponsl. U 11 00bEKTUBHOTO BOCHPUSITHS IPHHIUIIUAILHO HOBBIX
HCTHMH Ha MEPBOM JTare CleAyeT Aep)KaThCs MOJANbIIe 0T MaTeMaTHKH, KOTO-
pas TOMMMO H3HAa4YaJbHOM AaKCHMOMAaTHYECKOH OTpaHWYeHHOCTH MHOTHUMH
HAaYYHBIMH KOJUIEKTHBAMHK HCIIOJIB3YETCSI B POJIM KACTOBOTO Oapbepa Harojo-
Oue NaThIHU B MEIHIIMHE.

Bwmecre ¢ Tem mepen KaxAbIM JTyMalOUINM YEeJIOBEKOM BCTAET BOJIHYIO-
LM BONPOC: Kak He pacrojaras COBpEMEHHBIM apCeHAIOM HayYHBIX METOJIOB
U TEXHUUYECKUX CpeJCTB, yu€Hble npeBHero Kuras, Erunrta m apyrux crpan
Gosiee 7 ThICSAY JIET HA3a/ MOJIYYWIM 3HaHUS 0 BceneHHOM, onepeskaroniie 1o
HOBU3HE M 3HAYMMOCTH COBPEMEHHYIO O(pHIMalbHYyl0 HayKy? OTBET Ha 3TOT
Borpoc maér E. II. BbaaBarckas B dyHnamenramsHoM Tpyne «Taiinas
0OKmpuHa» TIe CO BCEH OYEBHIHOCTBIO JOKA3bIBAET, YTO B JOHCTOPUUECKUE
BpEeMEHa oM 00sagany Oojiee MUPOKUM CIIEKTPOM YYBCTBEHHOTO BOCIIPHSI-
THSL OKPY)KAIOIIET0 MUPA M UTO ATOT CHEKTP CY3WJICA IO ISATH OPTaHOB UYBCTB
MOCT€ TOTrO, KaK dYeIOBEYECTBO BHIOPANI0O HEBEPHBIM IIyTh TEXHOTEHHOI
nuBum3aui. OcoOble oTHomeHUs ¢ [Ipupomolt coXpaHWIM JIHIIEHHBIE
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«pazymay» MPEACTaBUTEIN XUBOTHOTO MHPA, JEMOHCTPHPYIOMINE CIIOCOOHOCTh
MPOTHO3UPOBATh N3MEHEHHE KIMMAaTa Ha TOJbI BIEPEN, a TAKKE paHbIIE TIOACH
3HATH O MPUOIIDKEHIH IPUPOIAHBIX KaTacTpod.

HetpynHo 3aMeTHTB, 4TO Ha 3Tane CTAHOBICHUS KIACCHYECKOH (H3UKH
yaéHble B OOJBIIIEH Mepe, 9YeM ceifyac, OMMpPaIrch Ha MpsMbIe HAOJIOACHUS, UC-
MOJB3YIOLINE OPraHbl YYBCTB. DTO HALUIO OTPaKEHHE U B HA3BAHUU Pa3/eNOB
($U3MKH: MEXaHHKa — OCS3aHKe, 3pEHHE; TEPMOJANHAMUKA — OCSA3aHHE; ONTHKA —
3pEeHHe; aKyCTHKa — CIyX. B XMMHU HCIIOJIB30BANNCh TaKkKe OOOHSIHUE U BKYC.
W tompko B XX B., 6€30ITSIHO MOBEPUB B 3BPUCTUYECKHE BO3MOXKHOCTHU
MaTeMaTHYECKUX METOIOB U OKOHUATEIbHO OTOPBABIIUCH OT PealbHOM AeHcT-
BUTEJIBHOCTH, (DU3MKHU CTAIH BBIAYMBIBATh OECIUIOJHBIE TEOPHH, KOTOPBIE OKa-
3aJIMCh HECTIOCOOHBIMH OOBSICHUTH OCHOBOIIOJIATAIOIINE TIPUPOHBIE MPOLIECCHI,
XOPOIIO U3BECTHBIE IPEBHUM yUEHBIM.

HTaK, OCHOBBI €CTECTBO3HAHMS HOBOTO THICSYENETHS OyIyT CO3aBaTh U
YK€ CO3MaI0T (PU3HKH-3KCIIEPUMEHTATOPBI C 3KCTPACEHCOPHBIMHU CIIOCOOHOC-
TSIMH, HECMOTPS Ha CHUIBHEHIIIYIO KOMIIPOMETAIHMIO MOCIEAHUX OPTONOKCAMH U
ImapjaTaHaMH OT HaykKW. V3 HammMX COOTEYEeCTBEHHHWKOB HamOosee SpKUMHU
pedopmaropaMu ecTecTBO3HaHUS OBUIM M €CTh Y4EHBIE, 00Jaatolie CBEepX-
gyBcTBeHHBIM BocmpustueMm: JI.A. Menneaees, K.J. Ilmoakosckuii, H.A.
KosbipeB, A.U. Beiinuk, b.B. bosioroB, A.®. Oxarpun, E.A. AxkumoB,
10.C. Kapn u MHorue apyrue, B TOM 4YHCJE CKPBIBAIOIIME HEOpPIUHAPHBIC
CIOCOOHOCTH OT He0e300MIHOro CcooOLIecTBa 3aypsAHBIX Koiuter. Mmerorcs
CBEICHUs, YTO U Benukud Papagei, KCTaTH, HE NOBEPSIBIIMNA MaTEeMAaTHKE,
BU3yaJIbHO BOCIIPHHNUMAJ MarHUTHOE TI0JIE.

[Toxosenne ectecTBOMCHIBITAaTENEH HOBOW (hOpMAIIM HEOOXOANMO TOTO-
BUTH C TUMHA3WYECKHX JIET, OPHEHTHPYS UX Ha 3KCTPACEHCOPHYIO OLCHKY (u-
3WYECKUX SIBJICHHUH, YTO PAaBHOCHIHHO YyBCTBEHHOMY BOCIIPHSTHIO MaKpOCKO-
ndyeckoro 3¢upa. Tonbko MOKoJIeHNE YUEHBIX, OCBOMBIINX HOBYIO METOIOJIO-
M0 HAYYHOTO IIOMCKA, CMOKET BBIMTH Ha CIEAYIOUIMM BUTOK IO3HAHUS TalH
BceneHHoM U BEIBECTH YEJIOBEYECTBO U3 YXOBHOTO M 3KOJIOTHYECKOTO TYTHKA.

2. ®YHIAMEHTAJIbHBIE CBOMCTBA D®HPA

Bo BpemeHa 3am0yro A0 HOBOHM 3pbl HM OXWH (QHUIOCO( WIM PEIUTH-
O3HBIN [eSTEIh HE COMHEBAINCh B CYIIECTBOBaHUH 3(hHpa, HO HA3BaHHE WM3HA-
YaTbHOM, €IMHOMN I BCEX BeIlled MaTephH B KKIOW HAYIHOW IIKOJIE OBLIO
cBoé. Tak, B JAPEBHCHHIMICKOM YYCHUH >(QUp UMEN Ha3BaHHE «aKallay, B
npeBHeM Kurtae — «um», B AAnoHun — «pu». Bee MupoBbie penurun (Oyaau3M,
XPUCTHAHCTBO, KOH()YIIMAHCTBO, MHIYNU3M, UYJau3M W Jp.) HA paHHEH CTaIuu
CYIICCTBOBAHMS B TOM MM HWHOM BHJE OIHPAIUCh HAa KOHIICHIUIO CIHHOTO
a¢upa. B Oorxee mo3mgHMEe BpeMeHa mjes 3Qupa TakkKe MpUBJICKala BHUMAaHUE
MHOTHUX H3BECTHBIX Y4€HBIX. Ho Hambonee spko chopMyIupoBail CBOIO
Hayunyro mo3unuio Pemne [lexapr (1596-1650 rr.) reHuMaabHO KOPOTKOU
(dpazoit: «Bo Bcenennoti nem Huue2o, Kpome 3¢pupa u e2o suxpeii.
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UenoBek, JTUIIEHHBIM OPraHOB YYBCTB, MO-BUAUMOMY, AOJIKEH OTPULIATH
00BEKTHBHOE CYIIECTBOBAHWE MATEPHAIBHOTO MHpPA, €CIM TAaKOM 4YeIOBEK
BOOOIIIE CIOCOOEH MBICIHUTE. PeanbHas NeHCTBUTENBHOCTD JaHA HaM B OIIyIIe-
HHSX, TIO3TOMY €CTECTBEHHO, UTO CYIIECTBOBaHHE 3(Hpa KaK BCEICHCKOH mpa-
Marepu# OyIoyT CTaBHThH IIOJ COMHEHHE BCE, KTO HE CIOCOOEH BOCIPHHHUMATH
€ro 4yBCTBEHHO. Kak roBOpHTCS, NaJbTOHHKY HEBO3MOXKHO OOBSICHHTH, Kak
BBITJISLINT 3eNE€HBIH 1BeT. COBPEMEHHBII YUEHBIN C (PU3MUYECKUM CKIIAJOM yMa,
001211011 SKCTPACEHCOPHBIMH CIIOCOOHOCTSIMH, BOCIIPHHUMAET IPUPOIHBIE
SIBJICHUSI BO BCEM MHOT000pa3uy BELIECTBEHHBIX ()OPM M 3aKOHOB UX B3aUMO-
nericTBus. YeM riry0Ooke Takoil MCClieoBaTeNb IOTPYKAeTCsi B ATOT TOMOJO-
THYECKA MHOTOMEPHBIH, YpE3BBIUANHO CIIOKHBIA MHUp, TEM OUEBHIHEE IJISI HETO
CIPaBENINBOCTD MCTHH, U370)KEHHBIX B OKAMCHEBIINX HAyYHBIX TPAKTATaX 00
a¢upe.

ABTOp CTaTbM, MHOTO JIET M3Yy4aBIINi 3QUp MyTEM MPSIMOTO YyBCTBEH-
HOTO KOHTAKTa, a TaKKe B JIAOOPATOPHBIX (PU3NUECKHUX ONBITAX M yCTAHOBHB-
muii o0mye 3akoHBI BceleHHOW, HCHBITaN HACTOSIIEEe MOTPSICEHHE, KOTAa
Bosero CynpObl B ero pyku nonai texcT «Taiinet I'epmecar. HamcanHoe Ha
M3yMpPYIHOH IUTaCTMHKE IIOCIaHHME ObUIO HalAeHO BOMHAMHU AJekcaHapa
MaxkenoHCKOro B TpOOHHUIIE eruneTckoro xpera I'epmeca, >KUBIIET0 OKOJIO 5
TBICSIY JIET Ha3a]. BOT 3TH ynuBHTENBHBIE CIIOBA:

«Hcmunno, 0Oe3 6csaKoll iU, OOCMOBEPHO U 6 6blculell CmeneHu
UCMUHHO. MO, YMO HAXOOUMCS GHU3Y, AHANOSUYHO MOMY, HYMO HAXOOUMCS
66epxy. M umo naxooumcs 86epxy, AHANOSUYHO MOMY, YO HAXOOUMCS 6HU3Y,
umobwsl ocyujecmeums yyoeca, eOuHol gewyu. M no0obHo momy Kak ece eeuju
npousowinu om Edunoco, uepes nocpeocmseo Eounozo, max éce sewii poounucs
om amoil cywHocmu uepe3 npucnocoonenue. Connye eé omey. JIyna eé mame.
Bemep nocun eé 6 ceoém upese. 3emns eé xopmunuya. Bewp sma — omey
8csik020 coseputencmea 8o Bcenennou. Cuna eé ocmaémes yenvbHol, Ko20a oHa
npespawaemcs 6 3emuto. Tel omoenuwib 3emMa0 om 02Hs, MoHKoe om epybozo
OCMOPOIACHO U € DOTBLUUM UCKYCCMBOM. DMA eb 8ocxooum om 3emnu K Heoy
U CHOB8A HUCXOOUM HA 3eMi0, 80CNPUHUMASA CULY KAK 8bICUUX, MAK U HUSUUX
obnacmeu mupa. Takum obpazom mul npuobpemaewsb Ciagy 6ce20 Mupd.
Ilosmomy om mebs omoudém ecaxas memHoma. Ima 6ewb ecmvb CULA BCAKOU
cunvl, ub0 OHa NObeOum camyro YmMoHYEHHYIO Gelyb U NPOHUKHEM COOOU BCAKYIO
meépoyio eewn. Tax comeopén mup, omcooa 603HUKHYI YOUBUMENbHbIE NPUL-
cnocobnenus, obpaz komopwix maxos. Ilosmomy s nazean Iepmecom Tpuc-
Me2ucmom (mpudxcobl GeIuYatumuM), maxK KaK s 001adar) NO3HAHUeM Mmpex
yacmetl GCeleHCKoU gurocouu (MamepuanrvHol, YMCMEeHHOU u 0odcecm-
sennot). Ilonno (3asepuwieno) mo, umo s ckazan o oevcmeuu Connyay.

Takyro TaliHy mNoBeJal IIOTOMKaM TpWXxaAbl Beauvamui ['epmec,
OCHOBATCIIb )IpeBHeeFHHeTCKOﬁ HayKH. HO-BH}II/IMOMy, JUIA MEHS 3TO YKE€ HE
TaifHa, a BOJHYIOIIASA BECTh OT JAJIEKOTO YUHTEINs C MOIEPKKOH BRIOPAaHHOTO
HaIpaBJICHUA B ITIOMCKAaX UCTUHBI.
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Jnst cpaBHEHUs mpuBeAEM Hallle KPATKOE OIMPEICIICHUE «EIMHON BELIN,
MOyYCHHOE HE3aBUCHMBIM 3MIHMPHICCKUM IyTEM M OTpaxaromee (GpyHIaMeH-
TaNbHBIC (PU3NIECKUE CBOMCTBA dHpa.

PeanpHbIi >Qup, mepBUYHAsA, caMas TOHKAas CYTh KOTOPOTO OCTa&rcs
TallHOM, OKa3bIBAECTCS COBEPLIEHHO HECTAHAAPTHOM CBEPXTEKYy4EH TpEXMEPHOU
MaTepHaIbHON Cpeloi, OJHOBPEMEHHO MPEOBIBAIOIICH B TBEPIOM, KUIKOU U
razoo0pasHoit dazax. [lepas ocHoBHas (aza 3¢hupa ects crenuduiecku TBEP-
J0e abCOJIFOTHOE MPOCTPAHCTBO, HIIM SHEPTETHYECKOE «IHO» Bcenennow («He-
OecHast TBepab»). [Ipu aTOM mox TBEPOH (ha30i MOHMMAETCs KECTKAsT KUIKO-
KpHCTaJINuecKas BUXPE-BOJIHOBAs CTPYKTypa (IPOCTPAHCTBEHHAS «TJIFOOH-
Has» pemérka). Buxpu sxupkoro u razooOpasHoro s¢upa Ho pasmepam
MEPEKPBIBAIOT BCE MBICIMMBIC ITPOCTPAHCTBECHHBIE MACIITa0Obl, 00JIAAI0T KBa-
3WBEIIECTBEHHBIMI CBOWCTBAMH M 00pPa3yl0T MHOXECTBO CTEpEOIHMHAMHYEC-
KX TMOANPOCTPAHCTB, WM HapajiedbHbIX MuUpoB. Kilaccumueckoe BeIIECTBO
IPECTaBIIET cO00H 0COOBIH MPOCTPAHCTBEHHO-BPEMEHHOH 3Ta’k MUPO3TaHUS,
IJIe CyLIECTBYET Hall POSsIBICHHBINA MU, TAKXKe CO3AaHHBIA U3 3(upa.

SlcHo, uto 3uUp — «omey 6csaKo20 cosepuiencmea 6o Bcenennoiiy.
Bonee moxpobHO cBOMCTBA MpaMaTepUu PaCCMOTPEHBI B paboTax, yka3aHHBIX B
KOHIIC CTAaTbhbH.

3. 3BATAJIOYHBIM PA3YM DOUPA

Koraa s cpaBauBaro «Taiiny I'epmeca» u cBou BbICTpagaHHble 3a 17 neT
HaydHbIE pPE3YJbTAaThl, TO BCETAa HCIBITHIBAI0 HEOOBIYHBIC, MHCTHYECKHE
YyBCTBAa M BCIIOMHMHAIO O CBSI3M BpeMEH. MHorma kakeTcs, YTO BeNMYaANIINH
I'epmec momoraer MHE B HCCIENOBATENbCKOW paboTe, MOTOMY YTO OJHAXKIIBI
TauHCTBEeHHbIE Brpicmme Cuiibl BOOYHMIO NPOJEMOHCTPHPOBAIN BaXKHEHIIHNA
«3aKOH TpHaJbl», — MIABHYIO NPHYMHY COMHEHHH B JOCTOBEPHOCTH IIPOBOIH-
MBIX OIBITOB. BOCIIpOM3BOANMOCTE MOCTEIHUX HE YKJIAAbIBAJIach B TPaIUIIM-
OHHBIE MEPKHU U JI0 OTKPBITHS 3TOTO 3aKOHA Ka3ajach HEMpeaCcKa3yeMoi.

B navane ¢espas 1990 r. st mprexan B MUHCK Ha BCECOIO3HBIN Hayu-
HBII ceMHHap (U3UKOB-TUCCHICHTOB. B 0IMH U3 BeYepoB C ABYMS MPEICTaBU-
texsimu KueBa mocetnn maboparoputo akagemuka A.M. BeifHuka, ¢ KOTOpBIM
661 3HaKOM 3a04yHO. Kak ToJibKO s Ha3Ban cBo€ ums, Aablept HosedoBnu
3aman HeoOBIYHBIH Bompoc: «A Bul nawinu mepwr 3awumel?». «Kaxou zawu-
mul?» — HEIOYMEHHO crpocuil s. Cieayroliue ciloBa M3BECTHOIO aKaJeMHUKa
YIUBWIM MeHs emé Ooublue. «Bul 3anumaemecs oenamu, KOmopwvle 3ampacu-
sarom unmepecwvl Kocmoca, — nosicann Ansdepr WNozedosnu. — A mozy na-
36amob  pamunuu Odecimra Y4EHuIX, KOMOpble NPOGOOUNU HEMPAOUYUOHHbIE
uccnedo8aHus U 6ce NO2UOIU 8 pacyseme Cul, NOMOMY HYMO Y HUX He OblIo
s3awumoly. «A kax oice Bol camu?!» — HauBHO BBIPBAJIOCH y MEHS. «A umero
€801l KaHANy, — YKIIOHYMBO OTBETHJI XO3SIMH Ja0OpaToOpuu M cpasy Hepemén K
JEMOHCTPAINU 3HAMEHHUTHIX OIIBITOB, IIOKA3bIBAsi BCEM BHIOM, YTO HE HaMepeH
JTANIbIIIe PAa3BUBATH 3Ty TEMY.
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Ilocne ycmemHoro ywactust B pa0oTe CceMHHapa M HHTEPECHBIX
3HAKOMCTB s C HOBBIMH HajexaaMu BepHyicsa B Cankr-IletepOypr, a pazrosop
¢ AW. BeiHHKOM TOCYHTANI TOCATHBIM HemopasymeHueM. OTHAKO B MEPBYIO
K€ HOYb MPOCHYJICA OT OYEHb CHJIBHBIX YIPYTHX TOJYKOB B CHHMHY (CIan Ha
CIHHE), TaK YTO TEJO OTPHIBATOCH OT MaTpana. Korga OTKpsLT Iia3a, TOMYKA
NPEKPaTHINCh, HO MOBEPHYB TOJIOBY HAlpaBo, sl yBHUIET Ha ()OHE MIMPOKOTO
OKHA, BBIXOJISIIIETO Ha JIOJKHIO, KaK U3 MOJ KPOBATH HaJl II0JIOM OBICTPO BBIPOC
TEMHO-CEPBII CHIIyIT, MOXOXKMH Ha B3pOCIOr0 4YeloBeKa CO CIIIaKEHHBIM
KOHTYPOM IIIeH W IuIed, KaKk OyJITO Ha TOJIOBY IpHUILENbIa ObIJIO HAaOPOIIECHO
JUIMHHOE TEMHOE MOKphIBaJIO. B oOKpyxarmleM BO3IyXe UyBCTBOBAJNaCh
CHJIBHEHIIas «3JeKTpHU3alusa», OT KOTOPOH Bce BONOCHI Ha MOEM Telle BCTAlIU
TOPYKOM.

MoxeT moka3aTbCs CTPaHHBIM, HO 51 OCTaBaJCsi yAWBHUTEIHHO CIIOKOM-
HBIM U C OOBIYHBIM HAay4YHBIM MHTEPECOM HaOIIOal 3a Pa3BHTHEM (EHOMEHa.
BoT nmpu3pak cTain MEAJIEHHO HAKJIOHATHCS K MOEMY JIHILy, BCE Ommke, Onmxe u
emé Ommke. B mocnenHui MOMEHT, U30eras «CONPUKOCHOBCHUNY, sI HHCTHHK-
THUBHO OTBEpPHYJ T'OJOBY M PE3KO NPHHSI CHASYyIo mo3y. Emé He rmaas B
CTOPOHY OKHA, IOYYBCTBOBAJ, YTO <«QJIEKTPHU3alMs» MIHOBEHHO IIpolana, a
BMECTE C Hell U HEOObIUHOE YyBCTBO KOHTaKTa ¢ ApyruM mupoM. Korpa uepes
KaKyl0-TO CEKYHAY WIH JIB€ MO B3IV BEPHYJICA Ha MECTO IIpHU3paKa, TaM yxe
HU4ero He ObwIo. Jlo cuX IOp HE MO¥MY 3TOTO CTPAHHOTO, TUITHOTHYECKOTO
CIIOKOMCTBHSA, TIOTOMY YTO S TYT K€ OTKHMHYJICS Ha MOXYIIKY M Cpa3y 3acCHYI.
Ouenp XKajew, YTO HE IIOCMOTPEN Ha CBETSIIMECS 4achl, KOTOPHIE CTOSIIN
psIOM Ha TyMOOYKe.

YroObl HEe OECTIOKOWTH OJM3KHX, Ha CIENYIOIIUH NEeHb 5 JIET CraTh B
Jpyroi KoMHate Ha auBaHe. [IpocHyrcs y1€xa Ha MpaBoM OOKY OT TOTO, YTO Ha
MOCTENH, Kacasich MOETO XXHMBOTA, YTO-TO MIEBEJIMIIOCH, OapaxTaloch W H3Ja-
BAJIO TPOMKHE 3BYKH, HAIIOMHHAIOIIIE KBOXTaHbE KypHIBl. BBIJIO TEMHO OKOJIO
CTEHBI, U 51 HAOILIYTIb NPUXJIONHYJ «KYpHILy» JIanoHbi0. Ho pyka omycTuiace Ha
MPOCTHIHIO, HE TOYYBCTBOBAB HMYET0, KpoMe BO3AyXa. «DNEKTpH3aLMN» Ha
3TOT pa3 He ObUI0. V1 CHOBa HEMOHATHOE CIIOKOWCTBHUE, U CHOBA TYT K€ 3aCHYI,
HE TOCMOTPEB Ha YacCHl.

Ha TpeTbio HOYB MPOCHYJICS HA JIEBOM OOKY OT OTJYIIUTEIBHOTO TIHC-
TOJICTHOTO BBICTpeEJa B ABYX—TPEX CAHTHUMETpPaxX HaJ MpaBbIM yxoM. IloBepHy-
sl Ha ApyToi OOK ¥ 3acHYI, 3a0bIB 000 BCEM.

OnHako MOW pa3yM M 4YyBCTBa ObLIM O€3MSTEXHBI TOJIBKO HOYBIO, a
JHEM 51 HEIOyMEBaJl, pa3MBIIILIII, aHAIM3UPOBAJI, BCIOMHHAN pa3roBop ¢ A.U.
BeiinukoM. X0Ten0Ch NOHATH, YTO CO MHOH MPOMUCXOAUT, YTO XOTAT OT MEHS
HpPeJCTaBUTENIN TOHKOTO MHUpPA M 4TO, HAKOHEIl, S JOJDKEH JENaTh B CIOMKUB-
nieiicst cutyanuu. B3secus BCE, Ha BCSKUI ciydail MpeKpaTHil SKCIEPUMEHTHI U
Kak OBl 3aTamyCs.

Ho mumm nHu, a yynec Goipmie HEe OBUIO, W S BEPHYNICA K OOBIYHBIM,
MPAaKTUYECKH €KeIHEBHBIM HCCIICOBAHMSIM CBOMCTB MHpOBOTO 3¢upa. Yepes
HECKOJBKO MECAIEB YNAJIOCh OPTaHM30BATH SKCIIEPUMEHT B OMO(MU3NUIECKOil
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71a00paTOpPHUU 1O BO3IACHCTBHIO HETPAAWIHOHHOTO W3IyYCHHS Ha ITAJOHHBINA
mpouecc yracaHus (OTONIOMHHECIEHIIMM B  OPraHMYECKOM  pacTBOpE.
Hcnonp3oBancst SMOHCKAH MPHOOP CO BCTPOSHHBIM KOMITBIOTEPOM, TIE IpO-
Oupka C HCCIEOyeMbIM pacTBOPOM IIOMEINANach B CBETOHENIPOHHIAEMBIN
3a3eMJICHHBI KOHTEHHEep W3 TPEXMUIILTUMETPOBOTO mropais. OOBIYHO WHTEH-
CHBHOCTb (DOTOJIIOMHHECHICHIINY a/1aJ1a 110 CTAaOMIIBHON SKCIOHEHTE C IOCTO-
SHHOW BpEMEHM OKOJO OAHOTo dYaca. JIOrOBOPMIIMCH BKIIIOYATh TE€HEPaTop
HETPaAUIMOHHOTO HM3JIy4eHUs, y3KOHAIIPABIEHHOTO Ha KOHTEWHEp ¢ mpooup-
KOii, Ha 5 MUHYT uepe3 Kaxable 10 MUHYT mocie Hayasia 3TaJOHHOTO IpoLecca.
U BoT, IpH NMEPBOM BKIIIOYEHHH CKOPOCTH MaJECHHUS WHTEHCHBHOCTH (DOTOIIIO-
MUHECLEHIIUY YMEHbIINIIAch B 15 pa3, mpu BTOPOM — B 5 pa3, a IpH TPETbeM —
MeHee pas3a, enBa 3aMeTHO. Ilociemyrommue BKIIOYEHHS TeHeparopa He
PETUCTPUPOBAIIUCH HU B 3TOT JE€Hb, HU B MOCIEAYIOIINE JHU B TEUCHNUE MECALA.
W 06 sKcriepuMeHTe CKOpO 3a0bUIH, OTHECS PEe3yJbTaT K pa3psmy CIydaiHBIX
COOBITHIA.

Ho s mponmomkan uccinenoBanns B AOMAIIHEH 1a00paTOPHUH, W OTHAXKIBI
BHOBb IOJIy4MJI TPEXKPATHYIO PETUCTPALMIO HETPAJULIMOHHOTO MpoLEcca MpH
COBEpPILEHHO APYrux ycioBHAX. M Torma mMeHs oceHmno! Sl BCIOMHUI CBOHM
NPUKIIOYEHUS B TEYEHHE TPEX HOUEH C IMPOAOIDKHUTEIBHOCTBIO «IIOTYCTO-
POHHET0» KOHTakTa 15 cexyHn («IIpuieneiy), 5 cekyHn («Kypuia») U OJHO
MTHOBEHHE («BBICTpEND»). 3HAUUT, 3TO HE CIy4alHOCTh, a (pyHIaAMEHTAIbHBIN
3akoH [lpuponpl, nomyckarmuil TPEXKpAaTHOE HSHEPreTUYECKOE B3aWMOJEH-
CTBHE OOBIYHBIX BEIIECTBCHHBIX TENl C 00BEKTaMM (TIporieccamu), MpHHAIIC-
KAIIUMHU  JPYTMM  ToxnpocTpancTBaM 3¢wupa. bnaromapst stoMy 3akoHy,
AQHOMAJIbHBIC SIBJICHUSI HAOJIONAIOTCS PENIKO M B HApOJE HAa3bIBAIOTCS UYIOM.
3aTAHYBIIUICSA NOATEPreiCT WK CEaHChl Maruu CBUJETEILCTBYIOT O TOM, YTO
YeJIOBEK CIIOCOOEH YNpaBIsATh 0apbepoM, Pa3IEISIONINM MapayieIbHbIe MUPBIL.

Cnacu6o Beicmmv Cuam 3a mojackasky! Toneko ocra€res 3araakoit
WCTHHHBIN CMBICH Yy4acTHs B 3TOH ucTopmu akagemuka A.M. Beitauka. Kax
n3BeCTHO, AnbOepT Mo3edoBUY HEOKUAAHHO IS BCEX TPArHUeCKU MOrub B
1996 r. [lapcTBO emy HebecHOE!

*k*

PesynbraThl SKCIIEpUMEHTAIBHBIX HCCIIE0BaHuH 3¢hupa, Ooee moapoo-
HO M3JIOXKEHBI B HIDKECIIEIYIOIIHX ITyOJIMKausIX aBTopa.

e O HOBBIX CBOMCTBaxX (PM3MUYECKOTO BaKyyMa, 'PaBUTALIMOHHOTO HOJIS U
Maccel. - MO CCCP, 1988. - 44 c.

e O MakpOCKONMYecKoW MexaHHKe (uznueckoro Bakyyma. B c0. Pa3su-
THE KJIACCHUYECKHUX METOHOB HccienoBaHMs B ectecTBo3HaHWMU. Cepust «IIpo-
GneMsl ucciiegoBanus Beenennoiiy, B, 17.- CI16: PAH, 1994, ¢. 94-99.

e Pe3ynpTaThl 3KCIEPHMEHTa 10 perucTpanuu 3¢upHOro Berpa. B cO.
Hoseie unen B ecrectBozHanuu. Cepust «[Ipobrmemsl nccnemnoBanust BeeneH-
HO#Y, BB 18.- CII0: PAH, 1995, c. 24-33.
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e The Ether Model as Result of the New Empirical Conception. New
Ideas in Natural Sciences. (On materials International Conference). Part |
«Physics». - St.-Petersburg: RAS, 1996, p. 95-104.

e MHuoromMepHble ¢u3ndeckne cucteMbl. B c0. «/anmuaruBay. - CII6:
3. «MexanoOp», Ne 3, 1997, c. 7-20.

e HoBrle cBoOlicTBA U BO3MOXKHOCTH aBTOKOJIEOATEIBLHOM CHCTEMBL //
«Dusnueckas Meiciib Poccuny, 1998, Ne 1, ¢. 33-35.

MHoromepHsbie onamyeckme cuctembl U Npudop
C UCKYCCTBEHHbIM Bbuononem

CdopmynupoBana mpobiiema pa3pabOTKA TEOPHHA MHOTOMEPHBIX (hHU3HU-
yeckux cucteM. [logpoOHO omnmcaH AEHCTBYIOUIMI JIAOOPATOPHBIH MaKeT IpH-
6opa ¢ HCKyCCTBEHHBIM OuomoiieM. [IpuBeneHbl OCHUIIIIOTPaMMbI HETPaIUIH-
OHHBIX CUTHAJIOB, XapaKTCPUIYIOIIUX KOCMUYCCKUC SABJICHUA.

The laboratory experimental breadboard of the device with a simulated
bio-field is created. On non-conventional waves the signals recorded describing
space phenomena.

1 MHOT'OMEPHBIE ®U3NYECKHUE CUCTEMBbI

Mnozomepnvle usuueckue cucmemvr (MPC) OTKPHIBAIOT HOBOE HAa-
MpaBJ€HUE B HayKe M TEeXHUKe. MelHOW OCHOBOHM 3THX CHUCTEM SBIISIIOTCA
HKCHEPUMEHTAIFHO U3yYeHHbIE aBTOPOM HEU3BECTHBIE paHee TUHAMUYECKHE U
CTPYKTYpHBIE CBOMcTBa MupoBoro 3dupa [1-4]. Knaccuyeckas ¢usuka, pac-
CMaTpHBasi BUXPEBbIE 00pa30BaHUs JIIOOBIX MAacIITa00B, BUAUT B HUX TOJIHKO
KOHIJIOMepaT 3JIEMEHTapHBIX YaCTHIl, TO €CTh OOBIYHOE BEIIECTBO, YTO M OIpe-
JIEITAIIO «Y3KOIIOJIOCHOCTEY, OTPaHNYEHHOCTh O(HIIATEHOTO €CTECTBO3HAHNS.

OmHO W3 BaXHEWIINX OTKPBITHIX CBOMCTB 3¢upa — 3TO0 HOBas (hu3H-
YecKasl PeaNbHOCTh B BHJE HEOOBIYHBIX HEBHUIMMBIX («TEMHBIX») KBa3HBe-
MIECTBEHHBIX A(PUPOTUHAMAYCCKHX CTPYKTYP, BBIXOAANINX II0 BHUXPEBOMY
CHEKTpY 3a Tpeneibl pu3mdeckoro Bakyyma. [lmaHoOMepHOE M3ydeHHE KBa3u-
BELIECTBA KaK MPUYMHBI «IIOTYCTOPOHHUX» CHJI CTaj0 BO3MOXKHBIM TOJBKO
nociie pazpaborku Hadan teopur MDPC u co3manus 1abopaTOpHOTO MakKeTa B
BUJI€ CHCTEMBI C HCKYCCTBEHHBIM OHOIIONIEM.

ITo ompenenennto, GU3NIECKYI0 CHCTEMY Ha30BEM MHOTOMEPHOM, ecin
OHa CIIOCOOHA B TEYCHHE OIPENENIEHHOI0 MHTEpBajla BPEMEHH, Ha3bIBAEMOTO
KM3HEHHBIM [UKJIOM, PEaJIM30BhIBAaTh B3AaUMOCOTIIACOBAHHBIE aBTOKOJIEOATEINh-
HBIC TIPOIIECCH BUXPE-BOJHOBOH MPHUPOJIBI OJJTHOBPEMEHHO B PAa3UYHBIX (pa3o-
BBIX COCTOSIHUAX (ITOJIIPOCTPAHCTBAX, CII05X) d¢upa. BaxkHelmumu oco0eHHO-
ctimu MOC sBisitoTcst €€ MpOCTPAaHCTBEHHO-BPEMEHHAs!, KBa3WBEIIECTBEHHAS!
(BUXpE-BOJTHOBAsI) IIMPOKOMOJIOCHOCTh U KOHEYHOE BpeMs (PYHKIIMOHAIBHOTO
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CYIIECTBOBAHMS, OIPEICIAEMOE YCIOBUIME (HOPMUPOBAHHS SHEPTOMH(OpMAa-
mMoHHOTO Oapbepa. s obecnedeHus: aBTokonebaTenbHOro pexnma MOC
TpeOyeTcs HaTnune UCTOYHMKA SYHEPTUH, KoJIeOaTelbHOr0 KOHTYpa (MasTHHKA)
000 TPHUPONBI, YCHINTEIHHOTO THporecca (OTPUIATENBHOW BSI3KOCTH) H
KaHaJIa TI0JIOKUTEEHOW 0OpaTHOH CBSI3M (HETIHTPOITHH).

He BnaBasice B neranu, pazgenum Bce MOC Ha nBa BUAa.

a) EcrectBenasie MOC, K KOTOPBIM OTHOCSTCS AJIEMEHTapHbIE YaCTHUIIBI,
OuocucTeMbl, IUTaHETHI, 3BE3[bI, TajJakKTUKW M BceeneHnas B nenom. Taxum
o0pasom, Bcé cymree B [Ipupone ectb MOC, pa3nuure MeXy KOTOPBIME OIpe-
JeIsieTcsl 3aHMMaeMoi 3(pUpHON MOJIOCON MPOCTPaHCTBEHHO-BPEMEHHBIX Yac-
TOT, CHOCOOOM BO30YXK/ICHHSI aBTOKOJICOaHUH ¥ IEPHOIOM CYIIECTBOBAHHSI.

B oco0srit mogBun nenecoodpasao Beiaenuth M@C THIa 37eMeHTapHBIX Yac-
THII, COBOKYITHOCTH KOTOPBIX 00pa3yeT BEIIECTBO (TEIeCHOCTh) HAIIIETO MHPA.

B Hacrosmee Bpems ycioBus BO30YXKACHHS aBTOKOJEOAHMA B €CTECT-
BeHHBIX M®C mpakTU4ecKkd He U3y4YCHBI, HO CIIEAYeT OTMETHTh BaXXHYIO POIb
BpAIaTEeIbHOTO JBIKEHHS, KOTOPOE CIIOCOOHO 00ECIeUnTh MPUTOK YHEPTHU H
OBITh (PYHKIIMOHAIOM MasTHUKA IPU HAIMIAN NEPUOTIMUSCKON COCTABIISFOIICH.
EcTh Takke OCHOBaHHMSI YTBEp)KAaTh, YTO B IUIAHETAPHBIX M OONBIINX Mac-
mrabax poJib YCUIIUTEIS BBIIOJHSET «KPACHBIHY CIIEKTPaIbHBII SHEProKacKas,
BBICTISIIOLIUI SHEPTHUIO, a KaHAJbBI MOJOXKHUTEILHON 00paTHON CBSI3U 00pa3yroT
KBa3UBEIECTBEHHBIE H3y4eHUs (TIOTOKH) U IJIa3MEHHBIE pa3psabl (3(HUpHbIE U
TPO30BBIC TPOLECCHl Ha 3emiie, BCIBIIIKA W IIyJIbCHPYIOMIAE SBICHUS Ha
ComnHire).

B 6uocucremax ocHoBHbIE 31eMeHTH! M®PC BIoHE MOTYT OBITH HICH-
TUQUIHPOBAHBI (pUTMHUYECKAss paboTa KPOBEHOCHOW W JTHUM(ATHICCKOH CHC-
TEM, PUTMBI MO3ra, ouomons u T.4.). Cnenuduaeckne MOPC B 3THX cHCTEMaX,
MO-BUINMOMY, OPTaHU30BaHbI YK€ Ha YPOBHE KIECTKH, TaK Kak JF000H (u3mo-
JIOTHYECKHI MPOIIECC MMEET aKTHBHOTO «3()UPHOTO MBOWMHHKAY». BooOmie Ha-
OJII0ZIeHNS BBIABIISIOT IEPUOIUIHOCTD BO BCEX MPUPOHBIX SBICHUSX.

B peanbHoii neiictBuTensHOCTH t00as M®OC  sBisiercss  O0JIbIION
CHCTEMOM, MPE/ICTaBIAIONIEH COTIaCOBAHHOE COOOIIECTBO psifia MHOIOMEPHBIX
nojicucteM (MpUHIUN (GpakTATbHOCTH). B CcBorO ouepenp Kaxkaas Ooiblias
CHCTEMa Ha TpaBax WieHa HepPapXWd BXOIHUT COCTABHOH YACTBHIO B eI OOIIb-
LIyI0 CUCTEMY, MOKa BcE He oxBarbiBaeTcsi camod bonpmoi Cucremoit —
Bcenennoii. [{o mraneTapHpIx MacmTaboB mouTtH Bes 3HEpruss MOC cocpeno-
TOYEHa B BellecTBeHHON yacTh. OmHako u3BecTHH siBneHuss HJIO, monrtep-
relicTa W Jpyrue aHOMaJH{ TEXHOTCHHBIX M OOnbmIMX MacimTaboB, 00ycioB-
JICHHBIE CIIOHTAHHBIM IPOPBIBOM 3HEPTrOWH(OPMAIMOHHOTO Oaphepa ¢ pe3KuM
MOBEMOM SHEPTHH KBA3HUBEIIECTBEHHBIX CTPYKTYP.

6) Ko BTOpoMy BHAYy OTHOCSTCS HMCKYCCTBEHHBIE, TEXHHYECKHE, HC-
nosnp3yone BemectB0 M®PC, koTopele Ienecoo0pa3sHO pa3aenuTh Ha ABa
noasuaa. Bo-mepeix, M®C, Onm3kue 10 3aHEMacMON S(QUPHOW TOOCEe
IPOCTPAHCTBEHHO-BPEMEHHOI'O CIIEKTpa K OmocucrteMaM. DTO CHCTEMBI, WU
npubopsl ¢ uckyccTBeHHbIM OnonosieM (ITMB), nockonbky oHM B uznueckoM
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OTHOIICHUH MMUTHPYIOT 3(QUPHYIO CYITHOCTh JKUBBIX OPTaHU3MOB W HUMEIOT
KOPOTKHH KU3HEHHBIH UK. JIJabopaTOpHBI MakeT TaKOil CUCTEMBI C JJIEKTPO-
MEXaHHYECKHUM CIIOCOOOM BO30YKIICHHS aBTOKOJICOAHMH HCCIIEIYeTCsI aBTOPOM
¢ 1991r. [2-4] 1 paccMaTpuBaeTCs B CISAYIOIIEM pa3/elie STOW CTaThH.

M®C BTOpOrO MOABHIA HCIIONB3YIOT BHXPEBYIO IIOJIOCY aTOMHO-MOJIE-
KYJIIPHBIX MAacCIITa00B W MPEJCTABICHBEI B OCHOBHOM I'eHEpPaTOpaMu HETpaIu-
IUOHHBIX U3NydeHUM. JKU3HEHHBIN IIMKI 3TUX CUCTEM OINPEICIISICTCS HATHIUCM
BHEIIHETO IEPEMEHHOTO 3JICKTPOMATHUTHOT'O TOJsI, C IMOMOIIBI KOTOPOTO
OCYILIECTBIIACTCS PACHIMPCHUE CIEKTpa d(DUPHBIX BO3MYIICHHH €CTCCTBEHHBIX
M®C 3a cyétT TMHAMHKH 3JCKTPOHOB, HOHOB, AaTOMOB U MOJICKYJI WJIA MEXaHH-
YECKOM MOAYJIAIIUN MATHUTHBIX TOJICH.

Hakonen, tperuit mogsua — 3to TexHmdeckne M®PC THIa erHIeTCKuX
MUpaMU, TPUHIAI paboThl KOTOPHIX OCHOBAH Ha PACCESHHHM €CTECTBEHHBIX
3(UPHBIX TIOTOKOB OCOOBIMH (pOpMaMU (PU3UUECKUX TEINl C YIaCTHEM DIIEKTPO-
MarHMTHBIX MoJjied. 3aMeTuM, 4yTo 3TOT noABug M®PC 3aHMMaeT MPOMEXYTOU-
HOC TIOJIOKEHHE MEXKIY BHIAMH, TaK KakK 3QQEeKT MUpaMua MOXKET HaOIro-
JATBCS U B €CTECTBEHHBIX YCIOBHAX (HAIPUMEp, B TOPHOM MECTHOCTH).

HeTpaauiimonHoe u3JIydeHHEe — 3TO 0COOBIA 3(HUPHBIH BOJHOBOH MPO-
1iece, MPeoI0JICBINNN YHEPronH(GOPMAIIMOHHBIH Oapbep U MMCIOIIUI KBa3UBE-
IIECTBEHHYIO, CIHHOBYIO, YIOPYIyl0 HIH MOJIAPU3ALMOHHYIO IIPHUPOIY.
C—)Heprnﬂ, NepeHocuMasd TakKMMHU BOJIHAMU B CTAHIMOHAPHOM PEKUME, YPE3BbI-
YJaiiHO Maja, a BepHee — crenuduyecku 3amackupoBaHa. [lo 3Toil mpuumHe
npo0JeMa TeXHHYECKON PerncTpalii HeTPaJUIIMOHHBIX M3ITy4eHHI OKa3ajaach
OYeHb CI0KHOM U KapJUHAIBHO JI0 CHUX TIOp HE pelIeHa.

2. ®UBNYECKAS CUCTEMA C UCKYCCTBEHHBIM BHUOITOJIEM
2.1. Beegenne

Omubo4HO mpenoaaraTh, YTO OMUCAHHBIE B 3TOM CTaThe IKCIEPUMEH-
ThI MOTJIA OBITH CIUIAHUPOBAHBI M OCYIIECTBJICHBI 03 YETKUX MPECTABICHUN O
HOBBIX CBOMCTBaX €IMHOW BCEJIEHCKOM MaTepuu. OMIHUpUYECKas MOJENb
CTepEOJMHAMUYECKA MHOTOMEPHOTO, PACCIOCHHOTO Ha (Das3bl d(upa MOoCieno-
BaTEJIbHO CO3/laBajiach aBTOpOM B paborax [1-4] Ha OCHOBaHMM MHOTOKPATHO
MPOBEPEHHBIX HAa JIOCTOBEPHOCTh PE3YIBTATOB HATYPHBIX HAOMIOACHUH U
71a00paTOPHBIX IKCIIEPUMEHTOB. AHAJIOTHYHBIC MOJICITH «MHOTO3TaXKHOT0)» yCT-
poiictBa BceneHHOIl W mNapajUleNIbHBIX BEIIECTBEHHBIX MHPOB HE3aBUCHUMO
npeyiarajnuch aMEpPUKaHCKAMH M aHTJIMACKUMH Y4EHbIMH, HaunHas ¢ 1957 r.
OTIMYUTENLHON YepTOW HAIIUX WCCIICTOBAHUNA SBISETCS SKCIEPUMEHTAIbHOE
MOATBEPK/ICHHUE 3asBJIICHHBIX HAYYHBIX MOJIOKEHUI.

Mupogoii 3¢up Kak cBepxTeKydas, KBAHTOBas TPEXMEpHas cpeaa M3Ha-
YabHO 00JIaJ]aeT CIIMHOBBIMH, HEJIMHEWHBIMH CBOMCTBAMH, OOYCIOBICHHBIMU
BpamieHueM Bcenennoit B nenom. Ecnmu sHeprum BpameHust dpupHOro Tena
3eMiH XBaTaeT HA CO3JaHWE OTHOCUTEIHHO CIa00ro MarHUTHOTO TIOJS, TO B
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Macimrabax BcenmeHHON BpamarenbHBIA MPOLECC POXKAACT OTHO3HAYHOE IIO
MOMEHTY BUXPEBOE (CHHMpaIbHOE) KJIACCHYECKOEe BEUIECTBO. bombIas aHeprus
U YCTOWYHMBOCTb JJIEMEHTAPHBIX YAaCTUII M aTOMOB OIPEACIAIOT BHIUMBIN
0o0NMK W TTaBHBIE CBOICTBa OKpykaromeid Hac [Ipupozsl, HO OZHOBpPEMEHHO
CO3JAl0T YCJIOBUS AJsI OTPaHWYEHHS HAIINX 3HAHMH O pEalbHBIX 3aKOHAX
MUpo3AaHus. B pesynbraTe rocnoacTByolas HaydHas napagurma okasajaach B
3aJI0KHULIAX y CTOALIEH Ha MepeJHeM IUIaHe MIOTHON MaTepuu.

TpaaunuonHas ¢u3uka IOCTAaTOYHO pPe3yIbTATHBHO W MOAPOOHO H3Y-
Yua BELIECTBO M CBS3aHHBIE C HUM IIOJIS, Y€ro HENb3s CKazaTh 00 sdwupe.
IIprunna TOTO, 4TO NOCHETHUN KaK OOBEKT UCCIIEAOBAaHUS IOCTOSHHO YCKOJIb-
3a€T OT BHMMAaHHUs Y4EHBIX, 3aKJIIOYAETCS B €r0 CBEPXTEKY4YMX CBOMCTBAX.
CoBpeMeHHas SKCIepUMEHTaNbHas (hU3HMKa COcOOHAa PETHCTPUPOBATH TOJIBKO
MPOLIECCHI, B XOI€ KOTOPBIX COBEPINACTCS 3aMeTHAs paboTa, HO TaKyro paboTy B
NPUBBIYHOM I HAcC TEMIIE BPEMEHHM HE MOJKET BBINOIHHUTH CBEPXTEKydas
cpena.

BbIxon U3 3TOTO 3aTPYAHUTEIHHOTO MOJOXKEHHS MOJCKA3aI0 M3Y4eHHE
cBepXTeKydel TypOyneHTHOcTH. OKa3alloch, YTO MaKpOCKOIIMIECKUH 3(up, Kak
1 00bIuHas CBepXTeKydas xuakocTh (renuit-11) [5], mpu mobom moctymare-
JILHOM JIBIXKCHUH MEPEXOIUT B TypOyJEHTHOE COCTOSIHUE, TO €CTh B 3(Hpe HET
JBIKeHUs 0e3 BpamieHus. Cleayromuid NpUHINIHANEHBIN IIar 3aKiIoYalics B
0oOHapy>XeHHH BELIECTBEHHBIX CBOMCTB Y 3(DUPHBIX BUXpEH JF000W BETHMYHMHBI
B arom ciyuae adup crnocoGeH coBepiuaTh HEKOTOPYIO pabOTy IpH B3aHMO-
JEUCTBHN C OOBIYHBIM BEUIECTBOM 3a CYET BHXPEBOH BS3KOCTH, HO 3TOT
IpoLecC B YCIOBHAX CBEPXTEKYYECTH, €CTECTBEHHO, OKa3aJCsl KOHEYHBIM.
[TosToMy cuna B3anMOAEHCTBHS S3(UPHOTO MAKPOIIOTOKA C (PU3NIECKUM TEJIOM
(«msaTas» ¢usuyeckas cuia [2]) B KaKIOM HOBOM SKCIIEPUMEHTE yOBIBAaeT IO
9KCIIOHEHTE. JTO SBJICHHE HAa3BaHO aBTOPOM 3aKOHOM J()HPHOW amarnTaiid,
WK S3HeprouHpopMaImoHHbIM bapsepom [3].

Jl1st u3ydeHusi HOBOTO BHJIa B3aMMOJCUCTBHS Obla pazpaboTaHa KOH-
Heniust (GU3NIECKNX CUCTEM C MCKycCTBeHHbIM Ouomoniem (ITUB) [2-4] . Tox
TaKHUM TOJIEM MOJIPa3yMEBAIOTCS CIIEIHAaIbHO OPraHU30BAHHBIE CTEPEOIUHAMU -
Yyeckue dQHUPHBbIE CTPYKTYPBI C XapaKTePHbIMU pa3MepaMy BUXpPEH, 3aMOJIHSIO-
IIMMHU CIIEKTP IO MaKpPOCKONMHMYECKHX MacIiTaboB. /leno B ToMm, 4TO nocmo-
AHHAA 6peMeHU IPupHOll adanmayuu 3a6UCUM OM GEAUYUHBL 63AUMO-
Oeiicmeyrouiux euxpeii. 1losToMy Al yBeIWYECHUs BpPEMEHHM HAOIIOACHUS
HOBOW (DM3MYECKOM CHIIBI 10 HECKOJIbKMX YacoB TpeOyeTcs CO3JaHhe BELIeCT-
BEHHOW CHCTEMBI, CHOCOOHOW TeHEepHpOBaTh 3(pUpPHBIC BUXPH, COM3MEPHUMBIE C
pasMepaMu 3TOH CUCTEMBbI (aHAJIOTOM SIBIISIFOTCS. «9aKpbD» Y OHOCHCTEM).

YCTpOHCTBO ¢ MCKYCCTBEHHBIM OHMOIIOJIEM OTHOCHTCS K MHOTOMEPHBIM
(u3MYeCKUM cHUCTeMaM M COOTBETCTBYET JJaHHOMY BBIIIE OMNPEACICHHUIO IO
BCEM ITyHKTaM. A €CII BpeMsI €ro aKTHBHOTO B3aMMOJEHCTBUSA CO CBOOOIHBIM
3(UpOM CPaBHUTH C CYIIECTBOBAaHHWEM OMOCHCTEMBI, TO OKa3bIBAaeTCS IIEIIECO-
00pa3HBIM BBECTH TEPMHUH JKU3HECTIOCOOHOM TEXHUYIECKOH CHCTEMBI (3¢huproco
poboma).
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3aMeTHM, YTO HAlle YUCTO AMIMPUYECKOE TOHATHE KH3HECTIOCOOHOM
CHCTEMBI UMEET OTPEIEIEHHYIO CBA3b C 3aT€OPETU3MPOBAHHBIMH HACSIMH JOK-
topa N.JI. Tepmosuna [6].

2.2. Pe3ynpTathl HCOIBITAaHUN TIPUOOpPA C HCKYCCTBEHHBIM OHOIIONEM

Jns ucnipiTanuii ObLT cOOpaH B HaMOOJIBILEH Mepe YIOBIETBOPSIOIIUMA
MEepPEeYHCICHHBIM TPEOOBAaHUAM MOJAM(MUIMPOBAHHBIN 3JIEKTPOMEXaHUUECKUN
aBTOTEHEpaTop, OJIOK-cXeMa KOTOporo n3obOpaxeHa Ha pucyHke 1. 3neck 06o-
3Ha4eHO: 1 — rpy3 MasTHUKA, Ka4aIOIIErocs B INIOCKOCTH YE€PTEXa B YKa3aHHBIX
HanpaBJeHUsX; 2 — CTajbHas MNpPYXWHA; 3 — COJICHOMJ, PacKauWBarOIIUH
MAasTHUK; 4 — COJICHOW[, BOCIIPHHUMAIOIININ KoJeOaHHus MasTHUKa (oOpaTHas
CBS3b); 5 — OIEKTPOHHBIA YCHINTENb, 6, 7 — COOTBETCTBEHHO THOKHE
MPOBOTHUKK W HETPAaTUIMOHHBIN W3Iydarenb (HAaIpuMep, BUTOK MEITHOM
TIPOBOJIOKH BOKPYT KOHYCa W3 AUDJICKTPUKA), PACIOIOKCHHBIA Ha MasTHHUKE; 8
— YCTpOWCTBO, BOCIIPHHUMAIOIIEE HETPAIWIMOHHOE HW3Iy4eHHe, 9 — BuXpe-
BOJTHOBEIC BO3MYIICHHS J(Hpa IO OpPTOTOHAIGHBIM  HAIPABICHUSM.
DJEeKTPUYECKUH CUTHAJ C YCHIIMTENs S5 4epe3 BBIIPSIMUTENb U (QUIBTp TOCTY-
[Ia€T HA CaMONMILYIIUNA MHUKPOAMIEPMETP Il PErucTpaluy 3JIEKTPUYECKOU
aAMIUTUTYIBI KOJICOaHHIA.

AHanu3 paboThl H300paKEHHOTO YCTPOHCTBA OTHOCHUTCS K TEOPHH
a¢upHbIX 1eneil u cucteM, wiu Teopuu [IMB, OCHOBBI KOTOpO# TOJBKO
3apoxkpatorcs. Kak crmemyer u3 pucyHKa 1, MHOTOMEpHBIH mpHOOp MpencTaB-
JseT co0O0l OOBIYHYIO aBTOKOJIEOATEIbHYIO 3JICKTPOMEXaHHYECKYI0 CHCTEMY
(mo3unmu 1-5), MOMOTHEHHYIO KOHTYPOM CIIEIHATBHBIX I(QHUPHBIX YCTPOKCTB
(mo3unum 6-8).

Pucynox 1
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CamoB030yKIeHHE IIMPOKOIIOIOCHBIX aBTOKoeOaHui 3dupa obdecrie-
YHBaeTCS HETPAIUIMOHHBIM H3JIydaTelieM /, IPOCTPAHCTBEHHBIM KaHaloM 9 u
npuéMHBIM ycTpoiicTBoM (aHTeHHOW) 8. IToCKONBKY B HCHOIB3yeMOM IIOJ-
npocTpaHcTBe d¢hupa (U3MUECKHE MPOLECCH 3aMEIUICHBI, Ul COTJIACOBAHUS
paboTHI TeTeCHOH M YPUPHOH MOJICHCTEM YacTOTa aBTOKOJICOAaHUN BEIOMPAETCS
B quanazoHe 1 + 7 [y. (B paccmarpuBaemMoM ciydae adupHas noacucrema 6e3
«TEJIECHOW» CYIIeCTBOBATh He MOXeT). IIpr 0OBIYHBIX pa3Mepax M MPOCTPAHCT-
BEHHOM pacroyioxxeHun sneMeHToB [111b aBTomaTnueck 1oCTUTaeTcst MoJI0KH-
TENIBHBIA 3HAK B JIOTIOJHUTEIILHOM KaHajle 00paTHOM CBs3M, a HETPaAUIIOHHbIC
BO3MYIIEHUS 3¢Upa (BUXPU-BOJIHBI) BMECTE C AJICKTPOMArHUTHBIM CUTHAJIOM
«pacKauMBaIOTCS» TPOCTHIM TPAH3UCTOPHBIM YCHWJIUTEIEM S, YTO SBISETCA
YCTaHOBJICHHBIM 3KCIIEPHMEHTAIBHBIM (PaKTOM. DTH HOBBIE (DHU3UUECKHE TPO-
IIECCHl MTPAIOT KIFOYEBYIO POIb B (DYHKIIMOHMPOBAHWH MHOTOMEPHOW TEXHH-
YEeCKOHW CHCTEMBI, 00ecIieYrnBas CO31aHNe «3(UPHOTO ABOMHMKA) B BHJE UCKYC-
CTBEHHOTO OHOIOJISI BUXPE-BOJIHOBOM, KBa3UBEIIECTBEHHOM MpHpoabl. Mcmois-
3yeMBIii TPOCTPAHCTBEHHO-BPEMEHHOM CIIEKTP BHMXPEBBIX [BIDKCHHH 3dupa
OTPaHWYIMBACTCS MacIITaboM, COn3MeprUMbIM ¢ pazmepamu I11b.

[Tpu sTOM B mpocTpaHcTBe (GOpMHUpYETCs KpecTooOpas3Has auarpamma
BOCHPUMMYHMBOCTH MIMpHHON 3°...5° Ha ypoBHe 0,7. 3a rinaBHOE HallpaBiIeHHE
NPUHAMAIOTCS TIPOAOJIbHBIE JIBI)KEHHSI MasTHHKA, a 32 OOKOBOEe (OpTOroHaib-
HOE) - TonepeyHsie. BHernue Bo3MyIeHus 23pupa eCTEeCTBEHHOTO U TEXHOTEeH-
HOTO TIPOUCXOXIEHHUS, ONM3KHME MO CIEKTPY K HCKYCCTBEHHOMY OHWOIOJIO,
yepe3 BUXPEBYIO BA3KOCTh BO3ACHCTBYIOT MEXaHMYECKH HAa MAasATHHK, a Yepe3
CTPYKTYpPY HCKYCCTBEHHOTO OHOMOIIS — Ha (pa30BbIE COOTHOLICHUS NIEKTpHUYIEC-
KX CUTHAQJIOB, M3MEHSS aMIUIUTYy TeHepHpyeMbIxX KosiebaHui. OOBIYHO XK13-
HeHHbId nuka [IUB paBen 3...7 yacaM, HO M3BECTHO UYTO HYXKHO CHENaTh C
npuOOpoM, 4TOOBI K OYEPEAHOMY CeaHCy HaOJIOAEHUH OH BOCCTAHOBWII UyB-
CTBUTCIIBHOCTD.

B axtuBHOM (3kM3HecnocobHOM) peskume 1B obecnieunBaer perucrpa-
I[UI0 MHTEHCHUBHOCTH HETPAJMIMOHHBIX TypOYJIEHTHBIX BO3MYIIEHHH 3(dupa,
AQHU30TPOTIHBIE CBOKMCTBAa (HANMpaBJICHHWE CIMHOBOW MOJSIPU3AlM) W TIOTOKH
a¢upa (Berep). Camoe oueBugHOe mpumeHeHue [IMb — 3T0 sKcnepuMeHTab-
HOE M3y4YeHHE MaKpPOCKOIIMIECKNX CBOWCTB 3(upa U acTpodusndeckre HadIo-
nerus (mpu 3tom u3ydaercs u cam [IMB). K coxaneHnro, XxapakTepHCTHKH
a¢upa pEerucTpUpyrOTCs KOCBEHHO M IOKa HE MOAJAIOTCS METPOJIOTHYECKOH
OLICHKE.

TecroBele xapakTepucTuku [1Mb OblIM ycTaHOBIIEHBI IO €T0 PEaKIMU Ha
M3MeHeHHe Bs3KocTH 3dupa. C 3TOH menblo ObUIM BBITIOJHEHBI CIIETYIOLINE
1a060paTOPHBIE SKCIIEPUMEHTHI.

1. I[INb pacmosarayicsi OKOJIO OKHA B SICHYIO TIOTOJIY C TAKUM Pacd&ToM,
4yT00BI Yepe3 1 uac rmocie BKIFOUSHHUS! OH OKA3aJICsl Ha IPSIMOM COJIHEYHOM CBe-
Ty (4epe3 crtékma). [Ipm mepBOM ONBITE MAasTHHK, ITOTAB B COJHEYHBIN JIyd,
cpa3y ocraHoBuwica. [Ipm BTOpoM — Ha ocHwuIorpaMMe OBIJIO OTMEYEHO
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YMEHBIIICHHE aMILIUTYAbl KosicOanuii mHa 50%, a Ha Tperuit pas mpubop
OTpearupoBaji Ha ypPOBHE LIYMOB.

2. KIIUB, ycroitunBo paboTaBIIeMy OKOJIO Jaca, Ha COCEIHUHI CTOT OBLIT
MIOCTABJIEH COCYl CO JIbJIOM. MasiTHUK 4epe3 HECKOJIBKO CEKYH/I OCTAHOBHMIICS, U
IPY TTOBTOPHBIX OMBITaX HaOIIOanach Ta K€ KapTHHA, YTO M C COJIHEYHBIM
CBETOM.

3. Ha ogHOM M3 OpTOTOHAIBHBIX HanpaBieHUH (mo3unus 9 Ha pUCYHKe
1) craBunace namma HakanuBaHHs MOIIHOCTBIO 100 Bm Ha paccrosauu 0,5 m
or [INb (nammy MOXHO pacmoJIOKUTh HajJ MasTHUKOM). [Ipu BKIOUeHHH
aamnbl Ha 10 MUHYT aMIUIMTy a2 KoneOaHUH MasTHHKA yMeHbmanack Ha 20% u
BO3Bpalllajlach Ha IPEXKHUH ypoBeHb. B mocnemayrommx BKIIOUEHUSX C MUHTEp-
BaioM B 1 "wac peaknus npubopa majgana 1o JMHEHHOMY 3aKOHY /0 YpPOBHS
IIyMOB IIPU TPETHEM BKITIOUCHHUH.

W3 pe3ynbTaToB 3TUX UCHIBITAaHHUHN CIIEyeT, YTO Mpouecc (GopMHUPOBaAHUS
9HEeprouH(GOPMaIMOHHOTO Oapbepa momuuHseTCs 3akoHy Tpuaasl [3,5]. TINB
IPH HEU3MEHHOM PEXUME «IIOMHHUT» JI000€ J1abopaTopHOE HCHIBITAaHHE 10
OJTHOTO MecsIa.

B 1991-1996 r.r. ¢ nmomomnipio [1MB ObUTIO 3aperucTpUPOBAHO TPSIMOE
BOCXOJXKIEHUE (reofe3ndeckuii a3umyT) [2-4]: opOuTanbHbBIX 3(UPHBIX BETPOB
3emun u ConHua (IBKeHHE K co3Be3nuio JleOGens); BETPOB MpHU JIBHIKECHUU
lanaxtuku k co3Bezauto I'mapel, ConHna — k co3Be3auto JIbBa u I'epkyrneca; a
TaKKe TPaBUTALMOHHOHM anuzorpormuu 3¢upa ot Connua, Jlywer, Ilentpa
lamakTikn u komerol Xakytake (25.03.96 r.). Ilpubop B mabopatopuu
YCTaHaBJIMBAJICS HETIOJBI)KHO, & N3MEHEHHE MapaMeTpOB 3(Hpa pEerUCTPUPO-
BaJIOCH Oarozaps BpalleHUIo 3eMJTH U Y3KOH TnarpaMMe BOCIIPHUMYHBOCTH.

J1s vmrocTpay Ha pUCYHKE 2 M300paXkKeHbI IIOJTyYEHHBIE C TOMOIIBIO
[MNUB ocuummutorpamMmbl 3GHUPHBIX MPOIECCOB: | — rpaBUTAIMOHHAs aHU30TPO-
nus B HanpasieHnH Ha CoiHIe (a — CHTHAJI, 3allMCAaHHbIN IIPU ITEPBOM BKIIIO-
YeHHH, 0 — MoTeps YyBCTBUTENBLHOCTH MpHUOOpa Ha CIEAYIOIMHA NeHb); 2 —
a¢upHBIN BeTep Ha rajaktuyeckoit opoure CoxnHia; 3 — ocumisiuuu 3¢upa Ha
BTOPOH JICHb MOCIIC HOBOJIYHUS; 4 — BO3MYIIICHHUs 3(hrpa KOMETO# XaKyTake.

Ha rpadukax yka3zaHbl pacuéTHbIC MOMEHTHI MTOJIOKCHHS HA BPEMEHHO
ocu: ConHIa — CBETJIBINA KPYKOK, JIyHBI U co3Be3aus Jlebeast — BepTUKaIbHAS
gepTa. Ha ropm3oHTaNIbHOW OCH — Yachl MOCKOBCKOTO JIEKPETHOT'O BPEMEHHU.
['eone3nyeckuii a3uMyT 3 COOTBETCTBYET BHIOPAHHOMY HANPABICHHIO MaKCH-
MyMa auarpammsl HanpasiieHHOCTH 1B B ropu3oHTanbHOH IUIOCKOCTH Ha
mmpote CankT-IlerepOypra (npu nepexojie B 35KBaTOPHAIBHYIO CUCTEMY KOOP-
IUHAT B ~ o, Tae o — npsiMoe Bocxokaenue). Ha rpadukax 3, 4 HEeT CUrHAIOB
ot ConHia no npuyrHe 3QUPHOH aganTaIHH.

Actpodusnueckne Habmoxaenuss ¢ nomouipto [IMb u maboparophbie
WCCJIEJIOBaHUS C TOMOIIBIO NPYIHX NPHOOPOB M CIIOCOOOB MO3BOJIMIIN YCTa-
HOBUTH cienyiomue (U3NYeckne 3aKOHOMEPHOCTH M CBOMCTBa d¢upa (Ooiee
HOJIHBIA Ha0Op OCHMIUIOrPaMM HETPAJWIMOHHBIX CHUTHAJIOB NMPUBENEH HA CTP.
70, pucyHok 1 HacTosmero cOOpHUKA).
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Pucynoxk 2

1. Peructpammst 3QUpPHBIX BETPOB (IIPOCTPAHCTBEHHON aHHU30TPOITHH)
pa3nuHOi HampasieHHOCTH ocymecTsisiercs [1Mb HezaBucumo ¢ HapymeHu-
€M 3aKOHOB BEKTOPHOTO CIIOXKCHUSI NPOCTPAHCTBEHHBIX JIBW)KEHHH M aIH-
THUBHOCTH.

2. ®opma 3apernCTPHUPOBAHHBIX CHUTHAJIOB CBHJIETEIBCTBYET O Makpo-
CKOITMYECKOM KBAaHTOBAHUH 3(UPHBIX ITPOIIECCOB.

3. Ilpu opbuTanbHOM BMkeHHH Ha [anakTuky, CojHIe, IIaHeThl U UX
CIIyTHUKH JEHCTBYIOT HE TOJBKO BCTPEUYHBIC 3(pUPHBIE BETPHI, HO U MOIYTHBIE C
JPYTHM CIIEKTPAJIbHBIM COCTABOM TYPOYJIEHTHOCTH.

4. Y TOBEepXHOCTH 3eMJIM CyIIecTBYeT d(UPHBIA BETEp C BOCTOKA Ha
3amaj , BETEep C IOro-3amaja Ha CEBEpO-BOCTOK M BETEp C 3amajga Ha BOCTOK
(cyneppoTanus 3eMHOI aTMocdepsl). M3BecTHO, 9TO MarHUTHOE ToJie 3eMin
npeidyer Ha 3amazn co ckopoctsio 0,3° B rog.

5. DHepreTuyeckas INIOTHOCTD 3(Hpa KOPPEIUPOBAHA C IEKTPHIECKUM
noieM 3emnn (MMHUMYM B 6 9acoB M MakCUMyM B 21 4ac 1o MOCKOBCKOMY
BpeMeHH). KpaTkoBpeMeHHbIe SHEpPreTHUECKHe BCIUIECKH BBI3BIBAIOT TPO30BbIE
ABJIeHUsI B aTMoc(epe. B TeueHne mecsima sHeprusi 3¢upa yBeIUUMBAaeTCS B
MOJTHOJIYHHE U MaJjaeT B HOBOJIyHUE.
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6. BuxpeBasi BSI3KOCTh 3Hpa B FOPH3OHTAIBHON ILUIOCKOCTH B HECKO-
JBKO pa3 OoJbIlle, YeM B BEPTHKAIBHOH. DTO CO3MAET Yy MOBEPXHOCTH 3eMITH
CBOEOOpa3HBIl «BONHOBOI KaHaM» JJIs BO3MYIICHHH 3(upa m yKa3eIBaeT Ha
AQHU30TPOIHIO OKOJIO3EMHOTO ITPOCTPAHCTBA.

7. Ha BO30Y»XIEHHBIH B JIOKaIFHOM 00BEME 3(Hp AEHCTBYET CHIIA TS-
sxectr. OCTaBLIAsICS MOCHE JUCCHUIIAIMK KBa3MBEIECTBA «(ha30oBash» MpOCTpaH-
CTBEHHAasi HEOJHOPOJHOCTb KOHTDOJHMpYETCs 0oJjiee CYTOK, OCTaBasCh HEIO-
JBIDKHOM, HECMOTPS Ha JBMXKEHUE 3€MIIH U TYIOLIUH CO BCEX CTOPOH (HUPHBIN
BeTep. DTO CBUAETEILCTBYET O TOM, YTO OCTATOYHAss HEOJAHOPOIAHOCTh MpPUHA-
JUIS)KUT «TBEPIOMY» IIOJNPOCTPAHCTBY, KOTOPOE MPHHAICKHUT 3eMile U Bpa-
IIaeTCsl BMECTE C HEM.

8. DHepronHpopMannoHHEIN O6aphep Hanboee 3pPeKTHBHO MpeomoIre-
BAcTCsl B MHTEIJICKTYyaJbHO HOBOM JKcliepuMmeHTe. Hampumep, mpu Bo3mencT-
BUH HETPAIWIMOHHBIM H3JIYyYCHHEM B IIEPBOM OIBITE 3a(pUKCHPOBAHO M3MEHE-
HHE CKOPOCTH KIJIACCHUYECKOTO (hpn3MUecKoro mpomuecca ((GoTomoMuHECICHIINN)
B 15 pa3 (!).

9. HeoObrunble BHXpE-BOJHOBBIC BO3MYIICHHS 3(pHpa BO3HUKAIOT IIPU
J'IIO6BIX N3MCHCHUAX MCXaHUYCCKOIo, TCPMOJUHAMUYCCKOI'O, SJICKTPOMArHuT-
HOTO COCTOSIHUSI BelllecTBa ((PU3MUECKOro Tena), a TAk)Ke BOJHOBBIX IPOLIECCOB,
BKJIFOYast Ja3epHblid 1yd. Ho mocie ¢popmupoBaHus SHEPronHPOPMAIOHHOTO
Oapbepa 3T BO3MYIIEHHUS Ha HEONPEIeIEHHOE BpeMsl IPEBPAIAOTCsl B 0c000e
H3JIY4YCHUE, DOHCPTUA KOTOPOI'0 B HALIEM MUPE HUYTOKHO Majia.

3. 3AKJIIOYEHUE

IIpuBen€HHbIE B cTaThe SKCIEPUMEHTANIBHBIE PE3YIbTAThl YKIIAIbIBAIOT-
Cs B PaMKH Hallled MOJENU CTEPEeOJUHAMUYECKH, TOMOIOTMYECKH MHOrOMeEp-
HOTO DAaCCIIOEHHOTO Ha moxnpocTpaHcTBa ((aser) 3dupa M OJHOBpPEMEHHO
nexaT B e€ ocHOBe. A monHoe coBmajeHue nokaszanuii [IMb u ¢usngeckoro
CEHCOPHOT'O KOHTPOJII OKOHYATEJbHO JO0Ka3blBa€T OOBEKTUBHYIO PEAIBHOCTH
M3y4aeMbIX SBICHHH M IIPABOMEPHOCTh MApalCHXOJOTMHM KaK HayKd. XOTsS
UHTEpHpeTanus 3apeructpupoBaHHelx [I1IB curHamnoB nHOra MOXKET OBITH
3aTpyqHEHA M3-3a OJHOBPEMEHHOW PabOTHI ABYX OPTOrOHANBHBIX KaHAJOB, B
M000M ciIydae OCLHJUIOIPAMMbI HA PUCYHKE 2 NEMOHCTPHPYIOT YHUKAJbHBIE
BO3MOJKHOCTH JIAJIEKO HE U3yYEHHOTO MHOTOMEPHOTO (PU3MUECKOTO Mproopa.

OnHako HanboJiee BaXKHBIM SIBIISIETCS] OUEPEIHOE I0Ka3aTeNIbCTBO CBEPX-
TeKy4ecTH 3(upa B CIEKTpe TypOyJeHTHOCTH, NEPEKPHIBAIOIIEM BCE MBICIIH-
Mble MacmTaObl BceneHHod. MBI emé pa3 yOeauianuch, 4TO BHXpH 3(upa
HE3aBHUCHMO OT BEJINYMHBI 00J1aJal0T BEIIECTBEHHBIMH CBOWCTBAMH, YTO HEpaB-
HOBECHBIE 3()HpOSMHAMUYECKHE MAaKPOIPOLECCHl MOPOXKAAIOT CUILYy BS3KOTO
B3aUMOJICHCTBHSA ¢ (HU3NIECKIMH TEIaMH, YOBIBAIOIIYIO BO BPEMEHH I10 HKCIIO-
HeHTe. [locTosHHAsI BpeMeHH TaKoro B3aMMOAECHCTBHS MOKET OBITh 3HAUUTEIIh-
HO yBeJIMYCHAa ITyTEM BHEIPEHHS B CTPYKTYPY HCKYCCTBEHHOTO OHMOIIONA
TEXHUYECKOH CHCTEMBI 0COOBIX MH(POPMAIMOHHBIX AJTOPUTMOB 0 HMPUHIIAITY
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(yHKITMOHHPOBAHMS OMOCHUCTEM. 3aMETHM, YTO peaibHas GU3HYeCcKas KapTHHA
MHPO3JaHUs BBITJISANT 3HAYUTENBHO CIOXKHEE, TOTOMY YTO MEXaHHWKa 3(dupa
HE OTJENMMa OT €r0 UIEKTPOJMHAMHKH (3IEKTPOMArHeTH3Ma MHapalIeIIbHBIX
MHPOB).

B pamkax HEOONBIIONW CTaThH HEBO3MOXKHO OCBETHUTH BCE PE3YJIBTATHI
(u3MYECKOTO OmbITa MPOJODKUTENBEHOCTRIO B 17 ner. B mepByio ouepens
XOTEJIOCh IOKa3aTh, YTO OKPYXKAIOIUN HAC MHUpP HEU3MEPUMO CIOXKEH, U
COBpPEMEHHasl HayKa JOJDKHA BCAYECKHM HM30eraTh HWAEHHOTO NMPUMHTHBH3MA.
ABTOp HE OJMHOK B CBOMX IIOHMCKax: TEOPUI0 MHOromepHoi BceneHHoll mo-
cBoemy moctpowt M.JI. T'epnoBun [6], aBTOKOIEOATEIBHYIO MOMAETH MHKPO-
mupa npemioxui b.H. Pogumos [7], a uepapxuto B3auMoaeHCcTBYOIMNX HopM
Ipuponsr uccnenosan B.B.byonenkoB [8]. Teopermueckux pa3paboTok, B
OCHOBHOM TIOJIYIOCTOBEPHBIX, C YIETOM 3apyOexHBIX ITyOnukanuii Oonee yem
JOCTaTOYHO, HO ISl YTBEP>KACHHS NPUHIUINAILHO HOBBIX 3HAHMH HEOOXOIH-
Ma COOTBETCTBYIOIIAS SKCHEPHUMEHTANbHAasi METOJOJOTHS M JiabopaTopHas
TEXHHKa, CIIOCOOHBIE AEMOHCTPUPOBATh M U3yIaTh OTKPBITHIC SBICHUS.

Teopust MHOTOMEPHBIX (U3MUYECKHX CHCTEM JMaéT MpsSMOH BBIXOA B
MPaKTUKY, YKa3bIBasi MyTH U NPHUHILUIBI TOCTPOSHUS HETPAIUIIMOHHBIX CHCTEM
U TEXHOJIOTHH, a B MHPOBO33PEHUECKOM IUIAHE MO3BOJIIET OOBEIUHUTH CBEPX-
(U3MKY M MapancuxoJIOTHIO C aKaJIeMUYeCKOW HayKOH. DTa Teopus mpearnoa-
raeT U3y4eHHe MHOTOMEPHBIX (DM3MYECKUX SIBICHUM, KOTOpPBIC JOJKHBI CTaTh
(yHnamMeHTOM HacTosiel Teopun katactpod. He momnexur comHeHHIO U TO,
YTO CBEpPXTEKydHe CBOicTBa 3(upa JexaT B OCHOBE SIBICHHS HHEPUUU H
NPUHIUIIA OTHOCHTEIHHOCTH.

[JanbHeiimee pa3BuTHe (YU3NUECKHX OCHOB BBICIIETO E€CTECTBO3HAHMS
NOTpeOyeT MHOTO BPEMEHHM M YCWINH YYEHBIX PasIMUHBIX CHEIHATbHOCTEH,
MIOKa C IPUBJICYCHHEM MAaTEMaTHYECKUX METO/IOB YK€ B TPETHEM THICSUCIICTHH
OyzneT mocTpoeHa CTporast TeopHs, IT0X0Xasl M0 MIyOMHE M KaXyIewcs 3aBep-
méHHOCTH Ha DEeHHMAaHOBCKHUE JICKIMH 110 (U3HUKE.

ABTOp BBIpaxkaeT rirybokyro OmaromapHocTs cotpyaauky 'AO PAH B
[TynxoBo A.A. IllnuTtansHON 3a MPOSIBICHHOE BHUMaHHUE K PabOTe U KOHCYIIb-
Talyu 10 acTpoHU3UKe.
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AKcnepuMeHTanbHble AoKa3aTenbCTBa rMAPOANHAMUYECKUX
CBOMCTB 3chmpa

B pamkax s¢upHON KOHIENIHH 00OOIICHH Ba)KHEWIIHNE SKCICPUMEH-
TaNbHBIC PE3YNIbTaThl aBTOPCKHUX paboT [1-5] 1 omrcaHbl HOBBIE OIIBITHI.
C enuHOI HayYHOH TMO3WIIUH PACCMOTPEH P U3BECTHBIX B reo(pH3HKe sBIIC-
HUH.

O (usuke nepBUYHOrO HEBO3MYIEHHOTO 3(hUPa MOXKHO MOJYYHTh MTPE/-
CTaBJicHHE, HaOJronas M M3y4as XapaKTepUCTHKH €ro JBIDKEHHH M IMOJEBBIX
cocTosiHni. HakormsieHHbIe 32 BCIO UCTOPHIO HAyKH SMIHMPHYECKUe (HaKThl CBH-
JIETEIBCTBYIOT O TOM, YTO OKPY’Karolllee HaC 3eMHOE M KOCMUYECKOe IMPOCTPaH-
CTBO BO BCEX MBICIMMBIX MAacIITa0ax 3all0JIHEHO BHXPEBBIM ABM)KEHHEM pa3-
JUYHBIX (OpPM MaTepuu, BKIIOYAs OSKCIEPHUMEHTAIHFHO MOATBEPXKIEHHOE
BpamieHne BcenenHo#t B nemoM. Camu e (OpMBI MaTepud B BHAE 3JIEMEH-
TapHBIX YaCTHUI] BEIECTBA, IOJEH W BOJIH MO CBOMM XapaKTEPHCTHKAM SIBIIS-
I0TCS. BUXPE-BOJIHOBBIMU JIBIDKCHHUSIMHM HEKOH NMEpBUYHON MaTtepuu. Tak moue-
My OBI HE Ha3BaTh 3Ty NpaMaTepuio Ipupom?

OpHako Hall HOBCEIHEBHBIH OMBIT TYT K€ IBITAETCS OTOXKAECTBUTH
Ddup ¢ XOpOIIO U3BECTHBIMU (HU3MUECKUMU OOBEKTAMH B BUJIE JKUIKOCTH HIIH
ra3a ¥ YCOMHUTBbCS B TOM, YTO HEKas €IMHAas OJHOPOIHAs cpena CHocoOHa
co3zmath BCE MHOrooOpaswe Mupa, B KOTOpOM MBI kuBEM. Kpome TOro, Mbl
MPUBBIKIIM, YTO Jr00as MaTtepws IBIDKETCS B MPOCTPAHCTBE, CYIIECTBYIOUIEM
OTAEIBHO OT 3TOM Marepud. [lono0HBIE KaKyIiuecs NPOTHBOPEUUS JIETKO
pa3peraroTcs B paMKax MpeioxKeHHoi monenu Ddupa [1-5].

HaGmogaemble B MOMX ONBITaX JMHAMHYECKHE CBOWCTBA MAKPOCKOITMYEC-
KOro 3(upa XapakTepu3yeT 3Ty CYOCTaHIMIO KaK CBEPXTEKy4ylO, KBAaHTOBYIO
HEJIMHEWHYI0 HENPEPHIBHYIO TPEXMEPHYI0 MaTEpUANIbHYIO CPENYy B COCTOSHUU
TypOyJIEHTHOTO ABMXEHUs. ITO 1aET OCHOBAHHE 332 OCHOBHYIO XapaKTEPUCTUKY
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MOJOOHON MAJIOM3YYCHHON Cpeapl MPUHATH MPOCTPAHCTBEHHO-BPEMEHHOM
9HEPTeTUYECKUH CIIEKTP BUXPE-BOTHOBBIX BO3MYIIEHHH, HA KOTOPOM HMMEIOTCS
BBIOPOCHI B BHJIE BEIECTBEHHBIX (DOPM (CM. pUCYHOK 2 Ha CTp. 72 3TOM KHHUTH).

OdeHp KpaTKo HANOMHHM O MHOTOMEPHBIX CBOWCTBAaX (H3MIECKOTO
TPOCTpaHCTBa-Ddupa, HEOOXOIUMBIX AJIS JYUIIEr0 BOCHPHUATHS JaTbHEHIINX
pe3ynbraroB. OCHOBa BCEro — 3TO HanboJee ToHKast, peMToMaciuTabHast CTPYK-
Typa 3¢upa, MpeACTaBIAIONIas SHEPreTHIECKOE «IHO» BceneHHo, nmm xua-
KOKPUCTJUINYECKOE TBEP/I0€ HBIOTOHOBO IPOCTPAHCTBO, HA3BaHHOE A(HpOM-1.
C yBenuueHHEM pa3Mepa BHUXpeH MbI MONaJaeM B MHUKPOCKONHUYECKOE Typ-
OyJIeHTHOE TOJe, WIN «BUPTYaJbHYIO IIEHY», Ha (pOHE KOTOPOH CyLIECTBYIOT
YCTOWYMBBIC M DHEPIHYHbIE aBTOKOJIEOATEIbHBIE CHCTEMBI, Ha3bIBaeMbIE dJIe-
MEHTapHBIMH YaCTHLIAMH BEHIeCTBAa. JTa (pa3a, COBMAJAIOIAs C IOHATHEM
(u3nvecKkoro Bakyyma, Ha3BaHa B MOEH MOIENH XHUIKAM 3PHUpoM-2. YKa3aH-
HBIMH IBYMsI COCTOSHHAMH D(QHpa OrpaHUIMBAIOTCS MHTEPECHI KJIACCHYECKOMH
(uzuKm.

B neficTBUTENPHOCTH BEIIECTBEHHBIE 00Pa30BaHMs B BU/IE MOJICKYJI, TEIl
Y CHCTEM JIFOOBIX MacIITa0OB, a TAKXKE HICKTPOMarHUTHOE M3IIy4IeHHE, B3aHMO-
nercTBys ¢ 3¢upoM-1 u 3pupomM-2, NOPOKAAIOT BTOPUUHBIE d(DUPHBIE CTPYK-
TypBl Pa3IMYHOIO CHEKTPAIBbHOTO COCTAaBa, KOTOPBIE HapsAgy C BELIECTBOM
IpEeBpalaloTCcad B CAMOCTOSITENIbHbBIE, XOTs MEHEee dHEprHYHble U yCTOWYHBEIE,
HO KBa3MBEILECTBEHHBIC MOJIPOCTPAHCTBA, WK (a3bl, CIOU eAUHOTO Ddupa.
Tak 00pa3yroTCcs YCIOBHO Ta3000pa3Hbiii 3(up-3, 3BE3MHBINA IUIa3MEHHbBIN
3¢up-4 u ranakrudeckuii 3gpup-5. [Ipr 3TOM clleayeT YIUTHIBATE, YTO IIOJIOXKE-
HHEe (U3MYECKOro Teja Ha MPOCTPAHCTBEHHON OCH CIIEKTpa ONPENEISIETCS] eTo
pa3MepoM, HO OCHOBHAsI SHEPrHsi OOBIYHOTO Teja 3aKI0YeHa B MHUKPOCKOIIH-
YEeCKHX IOJICHUCTEMaX, TO €CTh B BemecTBe. [1oaToMy MBI Bcerjga onepupyem c
MHOTOMEPHBIMH OOBEKTaMH B CTEPEOAMHAMHYECKOM M TOIOJOTHYECKOM
CMBICIIE.

Ecnu Hekoropble cocrosiHMsS DQupa COOTBETCTBYIOT IKHUAKON WM
ra3oo0pa3Hoil pa3am, To mouemMy OBl HE MOMBITATHECS OOHAPY>KUTH MOTIEPEUHYIO
CIITy IIPH B3aMMOJEHCTBUU 3(HUPHOTO MOTOKA C PETYISIPHON BUXPEBOH CTPYK-
TYpOH Kak aHajoroM cuisl Maruyca, u3yuyeHUe KOTOPOH IIO3BOJIUT ONPOBEPT-
HYTb WJIU MIOATBEPIUTH THIPOANHAMHIYECKHE CBOMICTBA IpaMaTEePHH.

Jnsg sToro BO3PMEM LMIMHAPUYECKUH IIIACTMAcCOBBIA cocyn 1
muaMerpoM okosio 30 ¢m W BBICOTOW IO OMHOW TpeTH auamerpa (PHCYyHOK 1).
HanbéMm B Hero Bomy 2 KOMHATHOM TeMIeEpaTypbl, IOCTAaBUM COCYJ Ha Jepe-
BSTHHBII CTOJI MOCPEH J1abopaTopuH, 4TOObI B paanyce 2...3 m He Obu10 (eppo-
MarHMTHBIX MaTepHajloB, U JaJuM Boje ycnokouthcs (MuHyT 10). Temepp B
CepellMHy COCy/a IUIaBHO OITyCTUM Ha BOJAY TOXKE IUIACTMACCOBBIM, HO B 6—7
pa3 MEHbIIMH MENKHi cocyx 3, B HEHTPE KOTOPOrO IOMECTUM HEOOJIBIION
JUaMETPOM OKOJIO | ¢ TOCTAaTOYHO CHIIBHBIA METAJUIMYECKUN MarHuT 4 B BHJE
MUIMHAPAa. MarHuT JOJDKEH IUIaBaTh Ha TIOBEPXHOCTH BOJBI B MAJIOM COCYZAE H
CTOSITh BEPTHKAJIBHO.
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TyT ke Mbl yBUIUM, KaK MarHuT CHaudalla pa3BepHETCS BOKPYI CBOEH
OCH, OPHEHTUPYACH M0 HAIPABICHUIO CEBEP-FOT 33 CUET OTKIOHEHUS OT BEPTH-
KaJH, a 3aTeM, IUIABHO Habmpas CKOpOoCTh A0 1...3 mm/c, yCTpEMHTCS B I0KHOM
HAIpaBJICHUH, ITI0KA, MAJBIA COCYH HE CTOJKHETCS CO CTEHKOH OONBIIOrO.
[lepeBepHEM MarHUT F0XKHBIM TIOJIFOCOM BHU3 U HOyYUM ABHKECHHE «JIOJTOYKI
B IIPOTHBOIIOJNIOXKHYIO CTOPOHY. Mosi 1abopaTopusi HAXOAUTCS Ha 7 dTaxe, 4To
MOXET MMETh NPUHIUIHAIFHOE 3HaYCHHE. BhIBAIOT pelKue AHU, KOTAa OIHU-
CaHHBIHN 3G eKT He HAOII0IaeTCs C MIEPBOTo pasa (B TCYCHUE MECsIa).

YT100BI NMOHATH (U3MKY STOrO MPOCTOTO OMNbBITA, HY)KHO MMETh YETKHUE
NPE/ICTaBICHUS O pealbHBIX CBOMcTBaXx J¢upa. Bo-mepBhIX, cornacHo Moei
MOJIETH JII000€ B3aMMOAEHCTBHE BEIIECTBEHHOI CUCTEMBI, PEXE BCETO (hH3H-
YECKOro Tela M AJICKTPOMAarHUTHBIX TIOJIEH, ¢ MaKpOCKONUYECKHMHU BHXPSIMHA
3¢upa HE3aBUCHMO OT (pa30BOTO COCTOSHHS IOCIECAHET0 UMEET B JIabopaTop-
HBIX YCIOBHSIX KOHEYHYIO IPOJOJDKHTEIFHOCTE BO BpeMeHH. J[lpyrumu
CJIOBaMH, B 33JJaHHBIX YCIOBHAX SKCIEPHMEHTA JABI)KEHIE MarHuTa Ha MOBEpPX-
HOCTH JKHUIKOCTH PaHO WJIM TTO3/IHO JOJDKHO ITOCTETIEHHO COMTH Ha-HET.

W neficTBUTENbHO, IBIKCHWE MAarHUTa IPEKPaTHIOCh Ha TPEThed Hexene
SKCICPUMEHTAIBHBIX HAOJIOICHUH.
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Pucynoxk 1

BronHe nipenckazyemMoe KOHEUYHOE BpeMsi IIPOsiBiIeHHs A dekra roBoput
0 TOM, 4TO HCCJIEyeMasi CUCTEMa B BUJIE JIa0OPATOPHOTO 000PYI0BaHHMS, BOJIbI
Y MarHWTa MpHILIa B paBHOBECHE, BHICTPOUB YHEPronH(OpMaIMOHHbIH, aaar-
TallMOHHBIN Oapbep MEXAy BEIIECTBEHHBIMH (opMamu U Makpoddupom. I1pu
9TOM OTHAJAaI0T BCE TOJKOBaHMS d(P(EKTa B paMKax TPaJUIMOHHON (DU3UKH, U
MOJKHO YTBEpXKJIaTb, YTO MAarHuT JIBIDKETCS HE 3a CYET MArHUTHOTO MOJS
3emin, HE IO PUYMHE TEPMOKOHBEKIINH, JJaOOPATOPHOTO CKBO3HSAKA U T.JA. U
T.I., IOTOMY YTO KJIaCCUYECKHE MPOLECCHl BOCIPOU3BOIUMBI U JTE€TEPMUHUPO-
BaHbl Ipaktudecku Ha 100%. I[l1aBHOE OT ombITa K ONBITY 3aTyXaHHE MO
SKCIOHEHTE HAOJI0aeMOTO SBICHHS — TJaBHEHUIINK TECTOBBIM, MIECHTH(HKA-
IIUOHHBIN MPH3HAK MaKPOCKOIMYECKUX JABIKEHHH 3upa.

Kakne xe ¢usngeckne cuisl ASHCTBYIOT Ha MarHuT? B mepBom mpu-
OMVDKEHUN MarHWTHBIE CHUJIOBBIC JIMHUU — 3TO BHXPEBBIE HUTH 3(Hpa-2 TOIN-
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mpHoM okoo 107 ¢u [6]. Kak u3BecTHO, BHE Tea MarHuTa | THHMM 2 HAIpaB-
JIEHBl OT CEBEPHOTO IOJIOCAa K FOKHOMY (CM. PHCYHOK 2). «MarHUTHBIN
3(UPHBIIA MOTOK JBIKETCS B 3TOM K€ HANPABJICHHHU, TO €CTh TOYKA Ha MOBEPX-
HOCTH BHXPEBOM HHUTH 110 MPAaBOW CIHpAIIM JBIKETCS TaK, KaK MOKa3aHO Ha
pPHCYHKE CTpeskoi 3. DTO CyIIECTBEHHO /s ONpPECICHUS HAMpaBICHHS

a¢upHoi cuibl Marnyca F,, .

—
o
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Pucynoxk 2

Kak yxe ykaspiBasioch B pabotax [4,5], Ha TOBEPXHOCTH IJIaHETH! 3eMIIs
3a c4éT COOCTBEHHOTO BpalICHUsS CYILIECTBYEeT BeTep TBepaoro s¢upa-1 u
XKHUJKOTOo 3(upa-2 ¢ BocToKa Ha 3aman. Hapsuy ¢ otuM, B Macmrabax 3emin
CYIIECTBYET M KOMIICHCAIMOHHBIA BeTep razoodpasHoro 3¢wupa-3 c 3amaza Ha
BOCTOK, OTBEYAIOIINI 32 SIBIICHHE CYNEPPOTALHA M UMEIOIINI COCTABISIONIYIO
C Ioro-zamajga Ha ceBepo—BOCTOK.3 (B paitore Cankrt-IlerepOypra oOpaTHOE
HaIpaBJeHNe UMEIOT TeuTypuieckue Tokn). HarmoMmuuM Taxoke, 4ro CeBepHBIH
MOJTIOC 3eMJIM COOTBETCTBYET 10)KHOMY MarHUTHOMY IIOJIFOCY M YTO MarHUTHOE
noJie 3eMJI CHOCUTCS Ha 3amaji co ckopocthio 0,3° B roj.

BosBpammasce k HameMmy OINBITYy, 0OpaTUM BHHUMaHHE Ha TO, YTO BOC-
TOYHBIA BeTep 3¢upa-2 co3maer MarHuTHoe moje 3emun. [loatomy ombIT ¢
cuio MarHyca HCHoJib3yeT APYrol «BHEIIHHWI» BETep, CYIIECTBYIOIIUN B
MHOM TOJIPOCTPAHCTBE. TakuM BETPOM MOXKET OBITh TOJIBKO MOTOK 3¢upa-3,
UMEIOIUIl 3allalHOe HAaNpaBlIeHHE C WHTCHCHBHOW COCTaBISIOMIEH C IOTrO-
3amaja Ha CeBEPO-BOCTOK.

W3 pucyHka 2 CTaHOBHTCS SICHO, YTO 3aMagHbIA TOTOK ddupa-3 co3zgaér
criry Martayca Ha IOBEpXHOCTH 3eMJIM B 10)KHOM HarpasiieHun. [lepemereHue
MarHura B COCyJ€ C BOJOH NPUMEPHO B NEPHEHAMKYJISPHOM HalpaBICHUH K
3¢UpPHOMY BETPY [OKA3bIBaeT, YTO 3TO ABWKEHHE OOBSICHSAETCS TMAPOIHMHA-
MHYECKNM, BepHee 3(PHUPOANHAMUYECKHM B3aHMMOJICHCTBHEM Tra3000pa3HOTrO
3(¢HUPHOTO TOTOKA C BUXPEBBIMH HHTSIMHM BHEIIHETO MAarHUTHOTO IO H

% U3 nanbHEHIIEro M3IOKEHHS CTAHET SCHO, YTO OTO-3aNajHbIi SMUPHEIH
BeTep 00pasyercst N0 OCHOBHOMY 3aKOHY 3(hUPOIMHAMHKH.
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BO3HUKAMOIICH MpHW 3TOM momnepedHoi cuibl. (CylmecTBOBaHWE TAKOW CHIIBI
9KCIIEPUMEHTAIBHO MOATBEPKACHO B TMApPOJMHAMHKE renusi-1I B oTHOmeEeHNN
BUXpeH cBepxTeKydell KOMIOHEHTH [7]). IIpm 3TOM BUXpEBBIC HHUTH B Teie
METJUTMIECKOTO MAarHNTA B 3HAYUTEILHOM CTENICHH 3KPAaHUPOBAHBI OT MTOTOKA
a¢upa-3, Tak Kak B IPOTHBHOM CIIydae Pe3yJbTHPYIONIasl CHJIa PaBHAIACH OBl
Hymo. [TogoOHast 5kpaHUPOBKa MOJATBEPKAACTCS APYrUMH onbITamMu. CripaBes-
JMBOCTh TPHUBEIEHHOTO OOBSCHEHMS JOKAa3bIBACTCS M TEM, YTO HPU CMEHE
MOJIIOCOB MarHUTa HalpaBJIeHHE MOIEPEYHOM CHIIBI M3MEHseTCsl Ha o0paTHOe.
JIONONTHUTENBEHBIM JJOKA3aTEIbCTBOM CIIY>KUT TO OOCTOSITENBCTBO, YTO PACCMO-
TPEHHBIH 3(PPEKT OKa3bIBACTCS MOJHBIM 3(UPHBIM AHAIOTOM DJIEKTPOMAarHMT-
Hoit cubl JIopeHma.

SIBneHNe B3aMMOJCHCTBHSA MAarHUTHOTO TIOJIS C 3(UPHBIM IIOTOKOM IIO-
3BOJIIET CO3MIaTh TEXHUIECKOE YCTPOMCTBO THHA 3(UPHOTO (pirorepa, crocod-
HOTO ONpE/eNATh HanpaBieHne BeTpa 3¢upa-3. Cxema ¢urrorepa mnpecraBieHa
Ha pUCYHKE 3.

Pucynox 3

B nentpe kpyrioro ocHoBaHusl | ykperieHa CToiKa 2 ¢ MOAMSITHUKOM
3. Kopomsiciio 4 ¢ xECTKO MOCaKEHHOM WIJION 5 omMpaeTcs Ha MOMIMSATHHK 3,
9T0 0OecreunBaeT CBOOOIHBIN TOBOPOT IIEPBOTO MO MPUHITUITY CTPETIKU KOMIIa-
ca. K KoHIIaM KOpOMBICIa Ha TOHKHUX «O€3MOMEHTHBIX» KAIPOHOBBIX HHUTSIX
MOZIBEIICHB HEOOJBIINE CHIIBHBIE METANIMYeCKHe MAarHUTHl 6 C MPOTHUBOIIO-
JIO)KHOW OpHeHTaIuel 1morocoB. Takas MoABECKa MCKIIOYAET BIMSHUE HA I10-
JIO)KEHHE KOPOMBICIIa BHEITHUX MAarHUTHBIX HOJIEH 3eMIIM, HECMOTpsI Ha IOJI-
HYIO OPMEHTAIMIO B 3THX IOJSIX 000MX MarHUTOB IIPH YCIOBUH MPEHEOPE)KUMO
MaJoro MX B3aMMHOTO MpUTSDKeHMS. [IOHATHO, 4YTO KOpOMEBICIO Oyner
CTPEMUTHCS 3aHATH MOJIOXKEHUE, TIEPIEHIUKYIISIPHOE HANPABICHUIO 3aI1a/{HOTO
BeTpa 3¢upa-3. [Iprr KOPOTKOM KOPOMBICIIE MOYKHO UCTIOIh30BATh OJJUH MAarHUT
C HEWTpaJbHBIM MPOTHBOBECOM, HO B JTOM Cllyyae Ha MOKazaHHs (urorepa
OyzeT BIMATH NpsAMOE NaBJIEHHE HAa MarHUT IIOTOKa 3Qupa, 3a CYET Uero
omuOKa B ONpEeICHIH HAIIPaBICHUS MOXKET focTurath 20°.

HccnenoBanms mokasaiy, 9TO BeTep Ta3000pa3HOro >¢upa-3 BHYTpHU
KPYIHONAHEJIHHOTO J0Ma HEOJHOPOAEH II0 HANPABICHUIO M MHTEHCHBHOCTH.
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HanGonee 00beKTHBHBIE H3MEPEHHMS MOTYYAIOTCS B IIEHTPE TIOMEIICHUS, B TOM
yucine no Beicote. IIpn ¢uKcHpoBaHHOH ycTaHOBKE (UIIOrep IOKa3bIBAECT Ha
J0r0-3aIai-3amaj, H0 UMEIOTCS CYyTOYHbIE W CE30HHBIE BapHalliH, YTO OOBsC-
HieTcs d(QupHON akTHBHOCTHIO CoJNHIA, Teo(U3NIECKUMH U METEOpPOJIOTH-
YECKUMH IponeccaMu. IHTEpECHO OTMETHTb, 4TO (IOrep OOBIYHO pearupyeT
Ha CMEHY HallpaBJIeHUs aTMOC(EPHOro BETpa, B TO BPEMsl KaK CTAllMOHAPHBIN
BETEp TepsIeT CBS3b C 3PUpOM-3.

Cy1iecTBOBaHHE Y NMOBEPXHOCTU 3eMJIU CPEIHECTATUCTHUECKOTO BEeTpa
a¢upa-3 3amagHOro HANpaBIeHWsS C OTKIOHEHHWEM K ceBepy Ha 30° mon-
TBEPIKICHO COBEPILICHHO Apyrumu Merogamu. Emé B 1985 r. Obur oOHapyxeH
THIPOJMHAMHYECKUI MapaJokc Kak 4ucto >¢upHoe sBienue [1]. [us ero
HaOJIOEHNS HATIOJIHUM BOJOM HEBBICOKHH MIJIMHIPUYCCKUN METaJITHYECKHIH
cocynq 1 numamerpoM oOKosno 25 cm, 3aKpoeM NpPO3pavyHOM KpBILKOW 2 H
IIOCTaBUM HA MacCHBHOE ()epPOMArHUTHOE OCHOBaHWE 3, HAaNpUMEp, BHYTPh
YYI'yHHOH BaHHBI, OPHCHTHPOBAHHONW B HANpaBICHWH 3alaf-BocTOK (puc. 4).
JlanuM Bome yCTIOKOMTHCS, TOTOM aKKypaTHO CHUMEM KPBIIIKY ¥ PAaBHOMEPHO
HachllleM B BOAY MEIKHE KPHCTAJUIBI MapraHioBokucioro kamus KMnO,.
BaxxHo, 4TOOBI KpUCTAJUIBI, OMYCTHBIIUCH HAa JHO, OCTaBMJIM UYETKHE BEPTH-
KaibHble (!) clempl-TpeKu, Kak MOKa3aHO IyHKTHpoM Ha puc. 4a. IlocraBum
KPBIIIKY Ha MECTO U MONOXKAEM HecKosbko MUHYT. Ilocie aToro uame Bcero
MBIl YBHIHMM KapTUHY, M300pax€HHYI0 Ha puc. 4 (a — BHJ cOOKy, O — BuA
cBepxy). Tpexkn 4 ManMHOBOrO IBeTa KaK JIMIOPHl CKOPOCTEHl MOCTENEeHHO
M30THYTCS B (hopMe nmapaboi B CTOPOHY HEHTPA, CMEIIEHHOTO B FOTr0-3aIaJHOM
HarpaBieHuH. [lomydaercs, 9To Boja cO BCEX CTOPOH TEUET K ATOMY LIEHTPY H
Kyna-to ucuesaer! Tak mposBisier ces Betep 3dupa CpelaHeil CHIIbl, a MpH
CHJIbHOM BETpE IIEHTP YXOIUT Ha 3amaj B OECKOHEYHOCTh M TyZAa K€, CYZs IO
U3rndy TPEKOB, IABHMIKETCS )KUAKOCTH; HO COJIb, JISKAIash Ha JHE, IepeMenia-
eTcsl Ha BOCTOK.

B nelicTBuTENnbHOCTH BOJA OCTA€TCSI B OTHOCUTEIHHOM IMOKOE, & TPEKH
u3rubaeT TOPOUIANBHBIH TOTOK 3(upa-3, BpaMAIOIIUACSI CO CKOPOCTHIO
0,5...5,0 mm/c. TlpuunHO# CMENICHUsI LIEHTPA TOPOUJAIBLHOTO BUXPSI TPUMEPHO
B 3aI1aJHOM HAIIPaBJICHUH SIBJISETCS BO3AECHUCTBHUE IOr0-3alaJHOTO U 3aMagHOTO
notoka 3¢Qupa Ha MPUAOHHBIH AKTHBUPOBAHHBIA PACTBOPEHHEM COJIH CIIOH
JKUAKOCTH (B BOCTOUHOM HampaieHun). CriennaabHble UCCIeI0BAHUS MTOKA3bI-
BAaIOT, YTO B 3TOM IPOLECCE YYacTBYET cBepXTeKyuuil moTok. Bmecto KMnO,4
MOXHO HCIIOJIb30BaTh B3BECH (TYIlb), HEOONIbIINE (IIasKKU-(IIOTEPHI, CTOSIIIE
Ha WIJIaX Ha JHE COCyAa, W T.[. BpIBaloT nHM MOJIHOTO 3()MPHOTO 3aTHIIBI H
JlaKe IBIKEHHE MOTOKA B OOPAaTHYIO CTOPOHY, @ B Ka)KZIOM OTAEIHHOM ONBITE
THIPOJMHAMHYECKUI TapasioKc HMcde3aeT NpUMEpHO depe3 3 daca (TecT Ha
3¢upHbIA nponecc!). TH UCCIeOBAaHUS TaK)Ke NMPOBOJMINCH HA 7 dTaxe ma-
HEIIFHOTO JAoMa. J{J1s MOBTOPEHHUS OIbITa HEOOXOIMMO IIOMEHSATH BOY.
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Pucynoxk 4

He menee HarmsmeH skcriepuMenT ¢ quddysueit KMnO, B CTEKIISTHHBIX
TpyOKaX, OpHCHTHPOBAHHBIX B CEBEPO-BOCTOYHOM HANPABICHUU IO CXEME
pucynka 5. TpyOxu 1, 2, OTKpBITEIE TOJIBKO C M30THYTOTO KOHIIA, 3aIIOIHSIOTCS
BOZIOM M OCTOPOKHO OITyCKAIOTCSl B cocyA 3 ¢ KpenkuMm pactBopoM 4 KMnO,.
Yepes 1-2 yaca MOXKHO YBHICTh, uTO mporecc auddysuu uaét ObicTpee
npuMepHo Ha 20% B 10ro-3amagHoM HalpaBieHHH. 3a BpeMs Oosblie 3-X 4acoB
nuddy3rnoHHas KapTUHA B TPYOKaxX MPaKTHYECKU TEPSET aCHMMETPHIO.

Taxkoii jxe pe3yabTar TaéT SKCICPUMEHT ¢ 3aXOKEHHBIM B IICHTPE (DUTH-
7€M, OPUEHTHPOBAaHHBIM Ha CeBep0-BOCTOK. CKOPOCTh TOpeHHs GUTHIIA B FOT0-
3anmagHOM HampasieHnHn Ha 20% Oompmie. (3TO SIBICHHE CIIEAYET YYUTHIBATH
npu OoprOe c JIeCHBIMH TOXXapamu). B yiecHBIX 03€pax eBpomnenckoi dacTu
Poccun (opyrue BomOEMBI HE HCCIIEAOBAINCH) 3AMJICHHBIMH M 3apOCIINMHU
COOTBETCTBYIOIIEH PAaCTUTEIHHOCTHIO OKA3bIBAIOTCS IOT0-3aMaaHble Oepera npu
TOCHOJCTBYIOIIEM BETpEe MPOTHUBOMOJIOKHOIO HampaBieHus. J[peBecHble KOJb-
I1a y COCEH M TONOJIEH Y OCHOBaHUS JIEPEBbhEB (HA MHSIX) UMEIOT YCTOHYMBYIO
ACHMMETPHIO, IEMOHCTPHUPYS Oosiee OBICTPBIN POCT TOJIIMHBI CTBOJIA B CEBEPO-
BOCTOYHOM HAIPAaBICHUHU. Y CTAHOBJIECHO, YTO JaXKe IBITUIATA B AHI[AX OPUEHTH-
pYIOTCS FOJIOBOM Ha I0r0-3ama.
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Pucynok 6

Onucannble 3QUPOUHAMUYIECKUE OIBITHI JOKA3bIBAIOT CYIICCTBOBAHHE
HOBOTO BH/Ia B3aMMOJICWCTBHS B MPHUPOE 03 HCIOIb30BaHUS CBEPXCHIILHBIX
MArHUTHBIX TOJICH, KOTOPBIE JJISi 3TOW K€ e HCIOJIb30BAIHNCh aBTOPaAMHU
pabortsr [8] .

I'uaponuHaMuYeckre CBOMCTBA ra3000pa3HOro 3dupa-3 MOXKHO oOIle-
HHUTb IO PE3yJbTaHTOM HCIBITAHWE MOAM(MUIMPOBAHHON aBTOKOJEOATENbHOM
CUCTEMBI («oghupHoco pobomay), omnucaHHOW B crathe [5]. He BmaBasice B
JIeTaJld, PacCMOTPUM KAueCTBEHHYIO CTOPOHY HPOLECCOB B3aMMOJCHCTBHS
MEXaHUYECKOTr0 MasiTHUKA ¢ 3upoM (pUCYHOK 6, TOPU30HTAJIbHAS IITIOCKOCTB).

JIOCTOBEpHO YCTaHOBIICHO, YTO TJIABHBIC HETPAJAUI[MOHHBIE BOJHBI 1—2
H3JTyYalOTCs MasSTHUKOM 5—6 B MPOAOJIHHOM U MOMNEPEYHOM HAMPABICHUSIX B
BHJIE IOCTATOYHO Y3KHX ITYYKOB C PACXOXKIACHHEM OKOJIO 3° 3a CUET ABMIKCHHUS
MasTHUKa 1o ayre. Ocoboe M COBEpUIEHHO HE M3yYeHHOE H3iydeHue 3—4
¢ukcupyercs Takke mox yriamu 45°, a 6onee cmaboe — gepes Kaxasle 15°
VIHTEeHCHBHOCTB BOJIH HanOOJIbIIAs B TOPU3OHTANBHOM iockocTu. [locnennee
MOHSTHO, MOTOMY YTO TPH3EMHBIA CIOH 3(uUpa HUMEET SPKO BBHIPAKEHHBIN
IPaJIMCHT BEPTUKAIBHOW aHU30TPONHUH, a B TOPU3OHTAILHON IUIOCKOCTH
MPAKTHYECKH OJHOPOJEH. A BOT aHOMAJIbHAsI HAMIPABIEHHOCTh U3JIyYEHHUS MIPU
qacToTax 1-7 FL{ U  MHOTOJICTIECTKOBOCTh — SABJICHHC YHUKAJIBHOC U
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XapaKTepHOe TOJbKO s d¢upa. J(ns oObsicHeHHs 3Toro (eHOMeHa IMoKa He
XBaTaeT dKCIEPUMEHTAILHOIO MaTepHaa.

B3aunmo/ielicTBrue BHEIIHUX MOTOKOB 3(hMpa ¢ U3ITyYaronMM HeTPaIHIH-
OHHBIC BOJIHBI MAasTHHKOM, JIe)Kalllee B OCHOBE Mpolecca perucrpamuu [5],
TaKKe HE MONNAETCS KOPPEKTHOMY aHAIM3y M3-3a HEIOCTATOYHOH M3ydeHHOC-
TH BOJHOBBIX CBOHCTB 3¢upa. OmHako oOpamiaer Ha cebs BHUMaHHE (opma
3aMMCaHHbIX CHTHaNoB. Ha puc. 7 mpUBEACHBI OCHMILIOTPaMMBI U3MCHCHUS
HOPMHPOBAHHOW aMIUTUTYABI JICKTPHICCKUX KOJICOaHUIl aBTOreHEpaTopa MpH
MPOXOXKIACHUU 3a CUET BpallcHUs 3eMJIM Yepe3 HalpaBlICHHE AUarpaMMbl BOC-
MPUUMYHUBOCTH HCTOYHHKA KOCMUYCCKUX I(PUPHBIX BO3MYIICHUN.
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Pucynok 8

Cnalblit >¢upHbIH BeTep (KpuBast 1) obecrieunBaeT HOpMaJIbHOE, YCIIO-
BHO JIMHEHHOE B3aMMOJICHCTBUE MOTOKA C MasTHUKOM; CpeJHUH (KpuBas 2) —
BbI3bIBaeT npoBai B neHTpe curHana (FO.A. BaypoB Ha3bIBaeT TakoW curHal
«yaeyHoi» kpuBoil [8]). Hakonen, Ha ocmmmiorpamMme 3 3aperucTpHpPOBAHO
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JWIIb BXOXICHHE OCH BOCIIPHUMYHMBOCTH B 3()UPHBII MOTOK U BBIXOJ U3 HETO,
TO €CThb B3aMMOJEHCTBHE OCYILECTBIIIETCA TOJIBKO IIOJ B3aUMHBIM YTJIOM
Oomm3kuM Kk 7°. Ha Moi B3rusi, moJoOHbIe MpOLECCHl TUIHMYHBI JUIl THIPO-
JMHAMHUKU CBEPXTEKyuel >KUIKOCTH. HecMoTpss Ha KauecTBEHHBIM XapakTep
NPOBEAEHHOTO aHAIN3a, TAKOE PAaCCMOTPEHHE HEOOXOOMMO, TaK Kak celdac
Ba)KHEE BCETO IOKAa3aTh, YTO HM3KOYACTOTHBIA MEXaHHYECKHN MAasSTHUK BO3-
Oy>XImaeT HEW3BECTHBIC BOJIHBI M pearupyeT Ha HETPAAWIHOHHBIC BHEITHHE
MIOTOKH, JIOKa3bIBas CYIIECTBOBAHHE B IPHPOJIE 0co00i "Kuakoi" cpeabl —
a¢upa.

[lepexoguM Kk oOmMCaHUIO TeO(U3MYECKUX HATYPHBIX HaOMIOICHUM.
W3BecTHO, YTO Ha TMOBEPXHOCTH 3E€MIM CYIIECTBYET TaK Ha3blBacMas CeTKa
XapTMmaHa, OJHAaKO O (U3MKE 3TOro OOBeKTa HuUIyT Maio. VccinenoBaHwus
CeTKM IIOKa3ald, 4YTO 3TO OPraHMW30BaHHAs BHUXpEBas CTPyKTypa 3dupa-3,
CyIIecTBYomas Onaronapsi BpalieHuo 3eMian. Buxpesas cTpykTypa u3 sa¢upa-
2 Ha3bIBAETCSI MATHUTHBIM MOJEM 3€MIIH.

Sueiikn ceTkn XapTMaHa HMEIOT NPSIMOYTOJBHYIO (hOpMYy W OOBIYHO
OPHEHTHPOBAHBI 110 CTOPOHAM CBeTa (PUCYHOK §). Y3IBI CETKH — 3TO BEPTH-
KaJbHbIE LUIHHAPUYECKUE BUXPH, KOTOPHIE BPAIAIOTCS B MPOTUBOIMOJIOKHBIX
HaIpaBJICHUSAX B IIaxMaTHOM Inopsake. [IpaBOBOBMHTOBOHN BEIECTBEHHBIN
BUXph BpalllaeTCs MO YaCOBOM CTpeNKe M ABIXKETCS BHM3. Buxpb, Bpamiaro-
LIMICSA NPOTHUB YacCOBOM CTPENKHU, TAKKE MPABOBOBMHTOBOM M BEIIECTBEHHBIN
JBIDKETCS] BBepX. MeXIy BUXPSIMU—«CTOJNIOAMM» CYLIECTBYeT CTpyiHOe Tede-
HHe 3(upa-3 B BHIE BEPTUKAIBHBIX «CTEH», KOTOPBIC ABWXKYTCS K BUXPSIM,
BTEKAIOIIUM B 3eMJIt0. Pa3zmepsl siueiiku npuBeaeHsl Ha pucyHke. Ha mupore
Cankr-IlerepOypra (oxoio 60°) JIMaMeTp BUXpeH Ha 7 3Ta)ke MaHeIbHOro IoMa
HNPUMEpHO 5—7 cM, TOJIIUHA CTPYHHBIX IUIOCKOCTEH TOTO K€ MOpsAIKa, XOTS
OHH MMEIOT Goree pa3MbIThie rpaHuIbL 110 m3Mepenusm Ha mupote 45° (r.
Coun) 3TH TIOKa3aTeNy B [Ba pasza Oombine. Bipouem, u B Cankr-IleTepOypre B
JIpYyrux J1abopaTopusx M3MEPEHHs Al Takue ke pe3ynbraTsl. CTpaHHO, 4ToO
ceTka XapTMaHa B LIEJIOM OKa3anach BEHIECTBEHHON CTPYKTYpOMH, U, CI€0Ba-
TENBHO, 3(HP-3 — 3TO BELIECTBO, CYLIECTBYIOIIEE B APYrOM MOJIPOCTPAHCTBE
(KBa3WBEIIECTBCHHOE S(DUPHOE TEJIO 3eMIIH).

ITomumo cetku XapTmana oOHapykeHa cBsi3aHHas ¢ Hell cetka Keppa,
KOTOpasi COOTBETCTBYET JUATrOHAIBHOM CTPYKType IEpBOM, HO MMEET pa3Mepsl
Ha TOPSIOK OObIIe ¥ MEHBIIYI0O MHTEHCUBHOCTH (IIyHKTHPHOE H300paskeHHe
Ha puc. 8). ®usnKa 3T0oro sIBJICHUS 1oKa He sicHa. Korja muHnM ceTkn Xaprma-
Ha COBMAAalT ¢ HampasieHueM Ha Comuie (B 12 u 18 dacoB), HaOmromaeTes
BCIUIECK DHEPIeTHUECKOH IIIOTHOCTH («TeMIepaTypbl») 3¢upa, 4To HEOTHOKpa-
THO PErHCTPUPOBAIOCH IPUOOPOM C MCKYCCTBEHHBIM OmoroneM. OmHaKo 3TO
SBJICHUE HE MOJYMHEHO CTPOroi 3aKOHOMEPHOCTH.

BoszHukaeT ectecTBeHHBIH Bompoc: modemy 3¢dup-3 obpaszyer 3HaKo-
NEePEMEHHYI0 [0 MOMEHTY HMITYJIbCa BHXPEBYIO PEIIETKY, a 3pHup-2 — OJHO-
3HaYHOE 110 MOMEHTY U CIIUPAJIFHOCTH MarHUTHOE Iojie?
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Bompoc 3ToT HEmpoCToi, U AN 0TBETa HAa HETO HEOOXOIMMO MPHUBIIEYB THIIPO-
MMHAMHUYECKYI0 Mozelb Ddupa.

Bo-miepBBIX, poiIb MaKpOCKOITMIECKOTO (pHpa B HAIIEM MHPE YBEINYH-
BaeTCs C POCTOM IIPOCTPAHCTBEHHOTO MaciuTada paccMaTpHBaeMOW CHCTEMBI
(mpomecca). Ddup-2, OTHOCAMMICA K MHUKPOCKOIMYECKOE YJacCTKy CIEKTpa,
CTPYKTYPHO COM3MEPHUM M TECHO CBS3aH C MHPOM 3JEMEHTapHBIX YacTHII,
MOATOMY B HEM 00pa3yeTcs BellleCTBEHHOE MarHuTHoe nose. Kerartu, mpu Bpa-
IIeHUH cBepxTekydero renus-ll Toxxe BO3HMKAaeT OJHOMOMEHTHasi BHXpeEBas
CTPYKTypa, NpHHAJUIe)KaIasi 3TOH BEIIECTBEHHOHW cpene (OIHAKO PE3yNIbTH-
pytoummii rotv = 0). C apyroit cTOpoHBI, >Pup-3, TPEACTABIAIONINN HHOE
(a3oBoe cocTosiHMEe, 00pa3yeT TOHKOE (ra3000pa3Hoe) Teslo 3eMI, CBSI3aHHOE
¢ e€ BEIIECTBEHHBIM TEJIOM Yepe3 IOCPENCTBO 3PHpa-2 O 0COOBIM MPaBUIIAM.
B nrobom ciygae sTa cBs3p cimabas, M cBOOOMHBIA 3(up-3 Kak B SBICHUU
CyIeppOTaIliH, TaAK M B CETKE XapTMaHa peaju3yeT NMPHHIUI HAWMEHBIIETO
BO3MYIICHUS, CBOIS K MHHUMYMY Pe3yJIbTHPYIOUIMA MOMEHT HMITyJbca. B
MupoBoM OKeaHe CHCTEMa MEaHIPOB-BHUXPEH TakKe 3HAKOIIEPEMEHHA IO MO-
MEHTY UMITYJIbCa, KaK U CHCTeMa IINKIOHHYECKIX BIUXpel B aTMocdepe 3emi.

OpHako oOpaTM BHHMaHHE HA TO, YTO JHAMETP MAarHUTHBIX BUXPEBBIX
HUTEH (3¢Up 2) — MUKPOCKONMYECKUH, BUXPU CETKH XapTMaHa, oOpazyemble
a¢upoM-3 Ham KOpod 3emiiu, — JCIHUMETPOBBIC, MCAHIpPHI B JKUAKOH cpee
okeana — 100 xm, a uukiionsl B armocdepe — 1000 xu. Pasmepsr Buxpeii adupa
OKa3bIBAIOTCS O0PATHO MPOMOPIMOHATHHBIMHU IUIOTHOCTH CBSI3aHHOW C HUMH
BEILlECTBEHHOM cpenbl. Kpome Toro, yxe B reopusndecknx macimradax BUXpU
adpupa-2 u 3¢hupa-3 B KHIKOH cpele CIUBAIOTCS C IBMD)KCHHEM BCIIECTBa,
00pa3ys MepexoaHYI0 30HY MEXIy dJIeMEHTapHON (KITaCCHYeCKOW) M BBICIICH
(usukoii. 31eck mpennoaaraeTcs, YTo BUXPU B OKeaHe U aTMoc(epe SIBISIOTCS
HE TOJBKO IUIOCKUM ITIPU3EMHBIM JBIDKCHHEM BEIIECTBA, HO HMCIOT TaKXKe
3(UPHYI0 BEPTHKAIBHYIO CTPYHHYIO COCTaBISIONIYIO, 3aMBIKAIOMIYIOCS B
TOPOH].

MarauTHOE TIoJe 3eMITH AeHCTBUTEIBHO 00pa3yeTcs TakK, KaK 3TO OIMUH-
caHo B pabote [6]. ABTOpOM JaHHOU CTaThU MPOBEJECHBI CHEIHATbHbBIE dKCIIE-
PUMEHTBI, MNOATBECPKAAIOMINE TOXACCTBEHHOCTh BEKTOPHOTO MArHUTHOIO
noTeHImama (MakCBEIUIOBCKOTO TOKa CMEIeHHs) ¢ MOToKoM 3¢upa-2. Cerka
XapTMmaHa — sIBIEHUE APYTroTo MOpsKa, 3TO 0oJiee TOHKHN OOBEKT CTEpPEOo.In-
HaMUYE€CKH MHOTOMEpHOT0 Ddupa.

[ reou3nyYecknX MPOLECCOB €CTh J0Ka3aTeNbCTBA, XapaKTepH3ylo-
IIMe CTeNeHb BIMSHUS HAa HUX 3(QHupoavHaMuku. Hampumep, ecinm cMoTpeTh
CBEpXY, LIMKJIOH BPAIIAeTCsl MPOTUB YAaCOBOW CTPENKH M JIOJDKEH B LIEHTPAJIb-
HOM 00JacTH co3/aBaTh BepTHKAJIbHOE ABIXEHHE >¢upa. Ho m3BecTHO, uTO
IpU IUKJIOHE aTMoc(epHOe AaBIEHHE MaJAeT; CIEJOBaTeIbHO, 3(QUp, CIHB-
IINCh C BO3AYXOM HIET BBEPX, CO3JAaéT paspshKEHHE, IMOJHHMAET CHIPOCTb U
TEIJIO W3 3€MJIM, YTO CIIOCOOCTBYET (hOPMHUPOBAHHIO OOJAYHOCTH WM TEMION
MOroAsl. AHTHIMKIOH, BpPALIAONINICA B MPOTHBOIOIOXHYIO CTOPOHY,
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HAIPOTHUB, IBWXKET BO3AYX BHH3, UYTO YBEIMYMBAET aTMOCPEPHOE IaBJICHUE,
BBI3BIBACT MMOXOJIOAAHHE, CYXOCTh U YMEHBIIEHHE 00JIATHOCTH.

[omyuaercst, 9to ¢ 3pUPHOI TOUKM 3PEHUS PACCMOTPEHHBIC BUXPEBBIC
IBIDKEHUSI B aTMOCQepe SBIAIOTCS TOPOUAAIBHBIME BEIIECTBEHHBIMH 00pazo-
BaHWSIMH (TpaBocnUpanbHeIMK). O4eBHIHO, (PHU3HKA, ONPENEeISIIomas STH MPo-
LECCHI, JOJDKHA paccMaTpUBaTh B KOMIUIEKCE CHCTEMY MHOTOMEPHBIX BHXpE-
BBIX IBUKEHUH B OKPECTHOCTH BCEH 36MHOM MMOBEPXHOCTH.

T'oBopst 0 ponu 3GUPOIMHAMUKY B TEO(PH3HUKE, JIOTHYHO MPEIIOT0KHUTH,
YTO 3Ta POJIb BMECTE C MPOCTPAHCTBEHHBIM MacIITa0OM pPacTET B acTpo(dhU3UKe.
SIBieHue B3aMMOJICHCTBUS BUXPEBBIX CTPYKTYP C MOTOKaMH 3(hUpa, WK HOBas
cuna MarHyca JAeMCTByeT HE3aBUCMMO OT Pa3MEpOB BUXpeH, uTo HaéT oc-
HOBaHHWE JUTA TPOBEICHUS MCCIICIOBAHUN TI0 OIEHKE €€ BIMSHUS Ha IPOLECCHI
COJTHEYHOH aKTUBHOCTH U JPyTHE SBJICHUS NMPHPOIbl. Kak yKa3pIBalIOCh BHIMIE,
HapsOy C MOMEPEYHOM CHIION 3(HUpPHBIE TOTOKU CO3MAI0T M MPOAOIEHYIO CHITY,
KOTOpasi y>Ke BIHCaJach B COBPEMEHHYIO acTpO(U3HUKy B paMKax Opyroro, He
POZICTBEHHOTO €l KOHLENTYalbHOro noaxoxa [8,9].
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dyHpameHTanbHble CBOMCTBA 3chmpa

B craThe Ha OCHOBE OPUTHHAIBFHOTO AMIIMPHYECKOTO MaTepuana chop-
MYJIMPOBaHbI IPUHIIUIIBL, ONIPEEISIONINEe BaKHEHIINE CBOHCTBA d(upa.

Mishin A.M. In the article on the basis of an empirical material the
principles determining major properties of an ether are formulated.

Peanbnsblii 3¢up [1-6], nepBuyHas, camasl TOHKasi CyTh KOTOPOTO OCTa-
€TCsl TallHOM, OKAa3aJICsl COBEPIICHHO HECTAaHAAPTHONW KBAHTOBOM, CBEPXTEKYUEH
TpEXMEPHOH MaTepHaIbHOM Cpemoii, OMHOBPEMEHHO IPEObIBArOIICH B TBEPIOH,
JKUZIKOH 1 ra3o00pa3Hoii ¢azax. [lepast ocHoBHas (asza rdupa ecTh crenupu-
4yeckn TBEPAOE aOCOMIOTHOE MPOCTPAHCTBO, WM JHEPTETUYECKOE («IHO»
Bcenennoii («aedecHast TBepap»). [Ipu sToM mon TBEPHOI (a3oii MOHUMAETCs
KUJKOKPHCTAJUINYECKass BUXPE-BOJIHOBAsI CTPYKTypa, oOiamaromas 0coOBIMH
royiorpaguyeckumMu cBoiictBamu. Kitaccudyeckoe BEIecTBO B HallleM IpejcTa-
BJICHUU SBJISETCA YCTOWYMBBIM M SHEPIMYHBIM MPOCTPAHCTBEHHO-BPEMEHHBIM
aTakoM MHUpo3aaHus. OHAKO HAPsIIY C THM CYILECTBYIOT BUXPH 3(pHpa, KOTO-
pBIe IO pa3MepaM MEepeKPHIBAIOT BCE MBICIUMBIE MPOCTPAHCTBEHHBIE MACIIITa-
Obl, 00JaalOT KBa3WBEIIECTBEHHBIMU CBOMCTBAMH M 00pa3ylOT MHOXECTBO
CTepeOJMHAMUYECKUX MOIIPOCTPAHCTB (MapajuIeIbHBIX MUPOB).

Ilepewiii Betymuii IPUHIMII, KOTOPOMY 3(Hp CIIEAYET aOCOMOTHO, — 3TO
NPUHIUI HANMCHBIIETO BO3MYIIEHHS (HAaMMEHBILIETO ICHCTBHS), CIEACTBHEM
KOTOPOTO SIBIISIOTCS MHOTHE HM3BECTHBIE W HEHM3BECTHBIC 3aKOHBI (HU3WKH. B
YaCTHOCTH, JI000€ NOBIDKCHHE B 3(PUpe NMPOMCXOIUT TAKHM 00pa3oM, YTOObI
B3aMO/ICHCTBHUE C BEIIECTBOM HAIIEr0 MHPA OBUIO MUHUMAIIBHBIM, C HYJIEBBIM
MOMEHTOM BO3MYILEHHOTO KOJIMYECTBA IBIXEHUs. B kimaccudeckoi Qusnke
9TOT IPUHUMUI HaméN oTpaxkeHUe B Bujae npuHuuna Jle-Illarense, BapuanuoH-
HBIX NIPUHIIUIIOB, HaYaJl TEPMOIUHAMUKH U T.JI.

Bmopuwim sinsieTcs npuHUpn TpéxmMepHoit ¢pakranbHoctu. B [pupone
CYIIECTBYET 1o1001e GopM M CBOMCTB KBAaHTOBBIX BHXPEBBIX CTPYKTYp 3¢upa
HE3aBUCHMO OT UX MPOCTPAaHCTBEHHOIro MacuiTaba, a BeeneHHas onpenensercs
KaK CTEepe0JIMHAMHYECKH MHOTOMEpHAas CUHEpPreTUYecKas CUCTEMa B BHIE He-
papXuM BUXPE-BOJHOBBIX CTPYKTYp €AMHOTO 3dupa ((hpakraibHON «MaTpém-
Kn»). M3ydas MakpocKkonnieckne 0ObeKThl MUPO3AaHHs, MOXKHO J€IaTh BBIBO-
bl 00 yCTpOWCTBE MHKPOMHpA C y4ETOM H3MEHEHMs 4YacTOT M CKOpOCTeH
nepenauu nevicteui. («Kak HaBepxy, Tak u BHU3Y» 110 ['epmecy).

Tpemuii npuHIMN (HU3NUECKON aBTOHOMHOCTH YTBEPKAAET, YTO BCSIKas
o0ocobneHHas Macca (HampuMep, IIaHeTa) oopa3yeT d3QUPHYIO HOJICUCTEMY, K
KOTOpOI MPUMEHUM MHOTOMEPHBII MPUHIMI OTHOCUTEIBHOCTH, OTPaKAOILUN
onHO W3 (pakTambHBIX cBOicTB Bcenennon. IlomoOHast aBTOHOMHas Macca
YIO#o0ISeTC MHHHBCEIIEHHOW CO CBOMMH 3(UPHBIMH TOANPOCTPAHCTBAMU,
MOBTOPSIIONTUME OCHOBHBIE (ha3bl criekTpa BceneHHo# B 6osee y3Koil (3aBHCUT
OT BEJIMYMHBI MACCHI) TI0JIOCE MPOCTPAHCTBEHHO-BPEMEHHBIX 4acToT. Tak, B Me-
CTHOM cHCTeMe IUTaHeThl 3eMJIsl TBEP.IBIN 3(hUp BOCIIPOU3BOAUT CTPYKTYpY T'pa-
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BUTALIMOHHOTO TOJISI C SJHEPTETHYECKUM «JTHOM» B LIEHTPE Macchl. B pesynbraTe
TaKoe ChepuIecKOe TENO OKa3bIBACTCS IHEPTETHUECKAM CTOKOM M HAarpeBaeTcs
U3HYTPH.

Yemeépmutii — 3TO NPUHLHUII B3aUMOACUCTBHUS MEXAY BEIIECTBOM H
BUXPE-BOJIHOBEIMHU (hOpPMaMH, HE IPHUHAAIICKALIIMH K CIIEKTPATILHOMY YYaCTKY
MHUKPOMHpPA, TO €CTh KBa3UBEIECTBOM. DTO MPUHIIUII HOBOTO B3aUMOAEHUCTBUS
B [Ipupone. BennunHa sHepreTHuyeckoro B3aUMOJECHCTBUS B KaXKIOM OIIBITE
yOBIBAaET BO BPEMEHHU 110 SKCHOHEHIHAIEHOMY 3aKOHY, U4TO 00BsicHsAeTCs (op-
MHPOBaHHEM SHEPrOMH(POPMAIIMOHHOT0, HJIH aAalTallMOHHOTO Oapbepa, pasbe-
JUHSIOLIETO MapajulelbHble MUPBI M OTPa’KaIOIIEro CBOMCTBA BUXPEBOH Bs3-
KOCTH 3(Hpa Kak cBepxTekyded cpensl. [Ipu sTOoM Bpemsi B3aMMOJCHUCTBHS
IPONIOPIMOHANFHO pa3Mepy BHXpEH KBa3HBELIECTBA, a Oapbep U 3EMHBIX
YCIIOBHMI YCTaHABJIMBAETCS HA HEONPENENECHHOE BPEMs, NOIMYyCKas JIUIIb TPEX-
KpaTHOe HaOII0ieHne CUIT (3aKOH TPHAJlbl) B HEPAaBHOBECHOM CHTYAIHH.

[To sToMy mpuHIMITY 3(QHUPOANHAMUYECKHE OIBITHI B 3€MHOH Jiabopa-
TOpPHH HE 00J1afaloT KIACCHYECKOW BOCIIPOM3BOANMOCTBIO, YTO, C OJHOH CTO-
POHBI, CIy)XHT OCHOBAaHHEM JUIi COMHCHHH B OOBEKTHBHOCTH M HAyYHOCTH
HETPaJUIIHOHHBIX SKCIIEPUMEHTOB, a C JIPYroi, ABISETCA CaMbIM HaAEXHBIM
TECTOBBIM MPU3HAKOM MaKpPOCKOIMMYECKHX JBIKeHHH ddupa. Ocobble OTHOIIIE-
HUS ¢ 9TUM TIPUHIUIIOM y GHOCHCTEM.

Ilampuit TPUHIIATT MHOTOMEPHOTO aBTOOaaHca CHII. Bce BHXpEBBIC W
JIMHEHHbIE JBIKEHUS CBOOOAHOrO 3(Hpa CaMOOPraHU3YIOTCS TaK, YTO B
I0JIOCE TPOCTPAaHCTBEHHO-BPEMEHHOTO CIIEKTpa MECTHOW CHCTEMBI (OOBIYHO C
y4acTHEM JKHJIKOTO U ra3000pa3HOro 3¢Qmpa) OKas3pIBAIOTCS caMOCOanmaHCHpO-
BaHHBIMH, TO €CTh HUMEIOT HYJEBOW DPE3yIbTUPYIOIIMHA HMIIYIbC U MOMEHT
UMITyJIbca 33 CUET CYIIECTBOBAHHS B TOM e 00BEME MPOCTPAHCTBA copa3Mep-
HBIX aHTHBUXPEH M aHTHIIOTOKOB JIPYTOro CIEKTpalbHOro cocrtaBa. CamocOa-
JAHCUPOBAHHBIE BUXPEBbIE CTPYKTYPHI M IOTOKH OKAa3bIBAIOTCS MPAKTHYECKU
3aKpPBITBIMU I BHEIIHETO HAOMIOJIEHHUS CO CTOPOHBI HAIIIETO BEIIECTBEHHOTO
MHpa, [0 KpaiiHeil Mepe B OTHOLIEHHH METOJOB KIIACCHYECKOH (HU3HUKH.
ITpuHun aBToOanmanca CU OTPAXKalOT CBOWMCTBA d(Hpa Kak eIMHON CHUHepre-
THYECKOM CHCTEMBI U HIMEeT OOJIBIIOE MPUKIIAIHOE 3HAUCHHE.

Illecmoit TPUHIMI >KU3HECHOCOOHOCTH J(HPHBIX JIMHAMHYECKUX
cucteM. JKnu3HeCcocoOHONH MOXKET OBITh TONBKO CTEPEOIMHAMHYECKH MHOTO-
MEpHasi CUCTEMa, UMEIOIIas BO3MOXHOCTh B TEUEHHE ONPENEIEHHOIO MHTEP-
Bajla BPEMEHU, Ha3bIBAEMOr'0 KU3HEHHBIM LUKJIOM, PEAU30BLIBATh B3aMMOCO-
IJIACOBaHHBIC ABTOKOJIEOATENbHBIE MPOLECCHl BHXPE-BOJIHOBOW  IPHPOIBI
OJTHOBPEMEHHO B PA3JIMYHBIX ()a30BBIX COCTOSHUSAX (TIOJIPOCTPAHCTBAX, CIIOSX)
a¢upa. BaxxHeHIMMu 0COOEHHOCTSIMH TaKOW CHCTEMBI SIBIISIFOTCS €€ IIPOCTpaH-
CTBEHHO-BPEMEHHAsl KBa3WBEILECTBEHHAs] (BHXPE-BOJHOBAs)) LIMPOKOIIOIOC-
HOCTh M KOHEUHOE BPEMs CYIIECTBOBAHMS, OIPENeNsieMOoe YCIOBUSIMH (HOPMHU-
poBaHHs dHEprowH(pOpMaIMOHHOTO Oapbepa. ABTOKOJICOATENBHBIN PEXUM
TpeOyeT HaJM4YUs MCTOYHHWKA SHEPTHH, KOJeOATETHHOTO KOHTYpa (MasTHHKA)

Suuuknoneaust Pycckoit Meicia. T. XXV, ctp. 108



Pycckoe ®usmyeckoe OO1IecTBO

000 TPUPOIBI, YCHWIHTEIHHOTO Tpolecca (OTPHUIATEIBHONH BS3KOCTH) W
KaHaJa IMoJIOKUTEILHON 00paTHOW CBS3H (HETrIHTPOITHN).

Jlrobass MaTepmanpHas CHCTEMa XH3HECNIOCOOHAa B YKa3aHHOM BEIIIE
CMBICIIC U SIBISIETCS OOJBIION CHCTEMOI B BHAE COTIACOBAHHOTO COOOIIECTBa
MHOTOMEPHBIX TOACHCTEM. B cBOIO ouepens kKaxkaas OOJbIIas cucTeMa Ha Ipa-
BaxX YJICHA HCPAPXUHM BXOIUT COCTABHOW YACTBIO B €mIE OOINBINYIO CHCTEMY,
moka Bc€ He oxBaTbIBaeTcs camoi bounbmioii CucreMoit — BeeneHHoOH.

Cedbmoli TPUHIUI BCEMHUPHOTO SHEProoOMeHa sBisieTcs (hU3UUECKOit
peanu3zanmell 3aKoHa SIUHCTBA U OOPHOBI MPOTHUBOIOJIOXKHOCTEH M yCTaHAaB-
JMBAET CaMOIIPOU3BOJIFHOE 00pa30BaHNE TEPMOAMHAMUYECKUX W aHTUTPABHUTA-
IMOHHBIX TOTeHIUAIOB. JIroOas JOKamu30BaHHAs Macca BellecTBa (Telo),
HAXOIAIIAsACA B OTKPBITOM IPOCTPAHCTBE, CO3MAaET OOMEHHBIM Ipolecc ¢
OKpy’XaromuM 0o0BEMOM 3¢upa Tak, 4TO OoJlee TOHKOCTPYKTYPHBIN >KHIKUI
3(up TOTIONIAETCS TEIIOM, a MEHEe SHEPrOoeMKHI Ta3000pa3HbIid 3up u3iIy-
gaercs. B pesynmprare Teno mproOperacT MOMEHT HMITYJIbca U KaK MHOTOMEp-
Hasl TEIUIOBAas MAlllMHA TIOJIYyYaeT SHEPIHI0 33 CUCT «OXJIAKICHUS» BHEIIHUX
obnacteit aupa. [Ipu >ToM MeXIy TelnaMu U 00JacTIMU 3(GUpa, UMCIOIIUMHU
Pa3IMYHYIO «TeMIEPAaTypy», AEHCTBYIOT CUIIbI AHTUTPABUTALINH.

STOT IIPUHIHAII, yCTaHaBJ’II/IBa}OH_[I/II‘;I CYIIECTBOBAHUEC aHTUIIOJOB BTOPOT'O
Havajla TCPMOANMHAMUKN U BCCMUPHOTO TATOTCHUA, PCAIU3YETCA MPCUMYIICCT-
BEHHO B KOCMHUYECCKUX MacmTa6ax u OG’I)HCHHCT, KakK CO3HaéTCH OHEPrusa B
Helpax IUTaHeT W 3BE3A M modyemy BcerneHHas ycTOWYMBA B TPaBUTAIIHOHHOM
otHomeHn:. Hambonee HEOXKHITAHHBIM UIS COBPEMEHHOHN (DH3WKH, TO-BUIH-
MOMY, SIBJICTCS OTKPBITHE HETPAAUIHUOHHBIX SIEPHBIX MPOIECCOB, B KOTOPHIX
YCIIOBHBIE pEaKkIH pacrhaja M CHHTe3a HIYT C HCIOJIb30BaHHEM KBa3WBe-
miecTBa («KPacHBIN» U «(HUOJIETOBBIN)» BUXPEBBIC IHEPTOKACKAIBI).

bosnee rirybokoe HcclieloBaHUE HOBBIX IKCIEPHUMEHTANIBHBIX PE3yJbTa-
TOB ¥ C(POPMYJIMPOBAHHBIX BBIIIE HAYYHBIX MIPUHIIMIIOB IO3BOJUT ONPEICIUTh
NPUOPUTETHBIE CTPATETHUECKHE HANpaBieHus B (U3UKe, IMOJHEE PAaCKPHITh
3aKOHbI MEXaHUKH M TEPMOJMHAMHUKH MHOTOMEPHOTO 3(Hpa, BKIIOYask TEOPHIO
HETPaJMIMOHHBIX BOJIH U HOBBIX BUJIOB 3JIEKTpOMarueTusma. [lpu aTom nepso-
CTEIICHHOU 3a7aueil ABISeTCS U3YYCHUE PasiiMyuid B 3aKOHAX 3(DHPOANHAMHKA
Ha TIOBEPXHOCTH 3eMim (B JIA0OpPaTOPHHM) W B CBOOOJHOM KOCMHYECKOM
NPOCTPAHCTBE, HE3HAHHE KOTOPBIX OOYCIOBWIIO JIOTHYECKYI 3aMKHYTOCTb,
JOXXHYIO CaMOJIOCTaTOYHOCTh KJIACCHYECKOW (DM3MKHM, OTKazaBIIeics 3a
«HEHaZOOHOCTHIO» OT KOHHENIMM 3¢upa U (yHAAMEHTAIBHBIX 3aKOHOB
Bcenennoii.
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AHTVIrpaBVITaLIVIH N HOBbIe 3HepreTu4eckKkue npouecchbl

PaccmorpeHa adupHas MoJieNb TPaBUTAILIMOHHOTO 1101 (3HUPHOTO Tema)
3emMin, KOTopas TOATBEPIKIAACTCS Pe3yIbTaTaMU OPUTHHATIBHBIX JTA00PaTOPHBIX
9KCIIEPUMEHTOB.

The ether model of the Earth's gravitational field is considered. This
model is confirmed by the results of original laboratory experiments.

PazpaboTtanHas sMnupuyecKas MOJENIb CTEPEOTUHAMIYECKH MHOTOMEp-
HOT'O, PAacCIOEHHOrO Ha (a3bl 3(pHpa MO3BOIMIA TEOPETHIECKH MPENCKa3aTh U
MOATBEPINTH HKCIIEPUMEHTAIBHO CyllecTBOBaHME B [Ipuposae HOBBIX (u3myec-
KUX SIBIIEHHH. B 1ienom nosyueHHsle pe3ynbTaThl NPEICTABISIOT TAPMOHUYHYIO
U KOHCTPYKTHBHYIO KOHLENILHUIO BbICIIEH (U3UKH, KOTOPYIO MOXKHO Ha3BaTh
«mepyaroweriy Qusukoli UL 3€MHBIX YCIOBHH. «MepLaromei» MmoToMy, 4To
MpoIiecchl 3TON (U3MKN HAOIIOAAIOTCS B J1a0OPaTOPUU B OCOOBIX YCIOBHAX H
OTpaHUYEHBI BO BPEMEHHU.

Hama Bcenennas 3amonHeHa TypOyJeHTHBIM, BHXPEBBIM JIBIDKEHHEM
MHpOBOTo 3¢upa. ['1aBHast 0COOEHHOCTh TAKHMX JIBM)KEHHHI 3aKIIFOYAECTCS B TOM,
YTO B OTJIMYME OT XOPOIIO M3BECTHBIX TMAPOAMHAMUYECKHX cpen (Bopa, BO3-
IyX) KaXIpli MaciuTad BHXped 3¢dupa oTIM4aeTcss NPUHIUIIHAIGHO HOBBIMH
BEIIECTBEHHBIMY, WM KBAa3UBEIIECTBEHHBIMU CBOHCTBaMHU. OTO HAa€T OCHOBA-
HHE JUIsl BBIBOJIA, UTO CHEKTpaibHAsl XapaKTEPUCTUKA BUXPE-BOJHOBBIX KBAHTO-
BBIX JBWXEHUH 3(pUpa COOTBETCTBYET MHOXECTBY IOTEHIUAIBHBIX M KBa3UBE-
[IECTBEHHBIX MMapaUIeIbHBIX MHUPOB, KXKIBIH UX KOTOPBIX OMHICHIBAETCS CBOCH
(1)1431/1K0ﬁ.4 IIpnuéM rIaBHBIM SIBISETCS. BONPOC: MO KAKUM 3aKOHaM 3TH MUPBI

4 - -
IloreHIManbHBIl MUP — 3TO MOJIPOCTPAHCTBO C BUPTYaJIbHON MaTEpPUAIbHOCTBIO, TO €CTh C
Pe3yIbTHPYIOIIUM HYJIEBHIM MOMEHTOM HMITylIbCa M HYJICBOM CIHpaIbHOCTBIO. B KBasm-
BEIIIECTBEHHOM IapajlyIeIbHOM MUPE 3TU XapaKTEPUCTUKH UMEIOT KOHKPETHbIE 3HAYECHHS.
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B3aMMOJIEHCTBYIOT MEXIy COOOH M, MPEKAE BCEro, C HAIINM KIACCHYECKUM
Mupom?

B mpenpiaymux nyonukanusx asropa [1-6] coobmanock, 9to ¢ pocToMm
pa3Mepa 3(pUpHBIX BUXPEH, TO €CTh IPH ABMXEHUH 10 OCH CIIEKTPa BIPaBoO (CM.
PUCYHOK 2 Ha CTp. 72 3TOW KHHTH), DHEPTUS WX PACTET IO 3aKOHY (DIMKKep-
IIYMOB, @ CKOPOCTb PaclpOCTPAaHEHMs SHEPreTUUECKUX B3aMMOAEUCTBHUH MPoO-
MOPLMOHANIBHO T1aJaeT W BpeMs Kak Obl 3ameryisieTcsi. MUKpOMUp Kilacchyec-
KUX 3JIEMEHTapHBIX YacTull (JIEBOE KPBUIO CHEKTPa) SIBISIETCS YHUKAJIbHBIM I10
9HEPrUM M CTAOWIBHOCTH 3Ta)KOM MHUPO3JaHHUs. DHEPreTH4ecKoe B3aHMOJCH-
CTBHE €ro ¢ MaKpOCKOIMHMYECKUM 3(HPOM OTpaHHUYMBACTCS IHEPrOMH(POPMAIH-
OHHBIM OapbepoM (3aKOHOM TPHaAbl) W MAJaeT 10 KCIOHEHTE, MOCTOSHHAS
BPEMEHH KOTOPOW 3aBHCHUT OT COOTHOIIEHHS Pa3MEpPOB B3aHMMOJCHCTBYIOIINX
BUXpel. B urore mapamiensHble MUPBI IPOHHUKAIOT B HAalll MUP B BHIE «MEp-
HAoINX» (pU3NYECKUX SBICHUH, CyMMapHOE JeHCTBHE KOTOPBIX HAa3bIBAIOT
¢mmkkep-mrymamu. OTOETBHOTO PACCMOTPEHHS TpPeOyeT YYacTOK CIIEKTpa
JieBee MUKPOMHPA, IZIe CKOPOCTh B3aUMOJAEHCTBHSI OOJIbIIE CBETOBOM, a TaKXKe
UTHOPHPYIOLINE 3HEProMH(POPMAIIOHHBINH Oapbep ciadble, «0e3BaTTHBIC) B3a-
UMOJICHCTBUS, OOYCIIOBJICHHBIE OCOOBIMH BOJIHOBBIMHU (TOJIOTpaHIECKUMHM)
IpoIeccaMu.

Heo0OxonumMo o0OpaTuTh BHUMaHHE Ha YpE3BbIYaliHO Ba)KHBI MOMEHT.
Ecmu Buxpu 3¢dupa nr060oro pasmMepa o0Jamal0T BEIICCTBEHHBIMU CBOWCTBAMHU
(xoTst OBl M BUPTYyalbHBIMH), TO YKPYITHEHHE WIN JAPOOJEHHE TaKUX BHUXpeu
HEN30€KHO CBSI3aHO C BBIACICHHEM HIIH IOTJIONIEHUEM 3HEpruu. Peus nuér o
HEKOTOPOM aHAJIOTe M3BECTHBIX PEakIni paciiazia U CHHTe3a B MUKpoMupe. Ho,
Kak OBLIO CKa3aHO BhIIIE, TpaHcopmanus, win Oudypkamuss MakpOBHXpen
a¢upa CONpOBOXKIACTCS N3MEHEHHEM XoJa (hu3mueckoro BpeMeHH. I[loaTomy
CTaHOBUTCS ITIOHATHOM W B OINpPEAENEHHOH Mepe ONpaBJaHHOW KOHIEMIIHS
npo¢. H.A. KossipeBa [7] 0 «MaTepHalbHOCTH» BPEMEHH, CIIOCOOHOTO BbIJIE-
JIATH WK IIOTJIOMIaTh SHEPI'UIO.

B moeii amnupudeckoir Mojiesu 3Gpup MOXKET OJHOBPEMEHHO HaXOHUTh-
csi B TBEPIOH, )KHUIKOW M Tra3000pa3Hoil (aszax. Bmecte ¢ TeM q0Ka3aHO, YTO
Kaxxaass 000coOsieHHass Macca 00JiaaeT CBOMM TBEPIBIM (KHIKOKPUCTAIIIH-
YECKMM) MOJIIPOCTPAHCTBOM KaK MaTepHaJIbHONH OCHOBOH €€ rpaBUTAIIMIOHHOTO
nossi. HezaBucuMBIE 3KCIEPHMEHTH MOKA3BIBAIOT TAaK)Ke, YTO OKOJIO3EMHOE
MPOCTPAHCTBO Kak 3(QHUPHOE TeJI0 3eMJIM aHW30TPOIHO B BEPTHKAIFHOM Ha-
NpaBJieHAU. SlUeiiku BHXPE-BOJHOBOM PEIIETKH TBEPIOTO M KUIKOTO 3(upa
(mpucoeanHEHHON Macchl 3eMIIN) C YBEIMYEHHUEM BBICOTHI YKPYIHSIOTCS, YTO
PaBHOCWIIBHO yMEHBLIEHHUIO MacChl-3HEPTUU IPOCTPAHCTBA M M3MEHEHHUIO €T0
«BpeMeHHOT0» KadecTBa. JIto0oe Terno, IBIKYIIeecs B HAPABICHUN TPAANEHTa
3(GUPHOTO MOJIT 3€MIIH, BBIHYXKJEHO COTJIACOBBIBATH CBOIO MPHCOEAMHEHHYIO
3¢upHYI0 Maccy (B TEOpWUH AIIEMEHTAapHBIX YAaCTHI] 3Ta Macca Ha3bIBaeTCA
«mry0oi») co CTPYKTYpOH OKpy’Karomiero mnpocTpancTBa. [loaTomy mpu
JIBIDKEHUHM BBEPX B MEHEE IUIOTHBIH 3(QHp TEIO TepseT Maccy CO CKOPOCTHIO
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m
—, a TpH JABWXCHWU BHU3 TpuoOperaer. B pesymprare HE3aBHCHMO OT

dt

HarpaBJICHUA BepTHKaﬂLHOﬁ COCTaBJISIOIICH ABMXKEHHS Ha TEJo HeﬁCTByeT
= dm =
CHhJIa aHTUTPaBUTALINA F~ EU , XOTs peajibHaA 3aBUCUMOCTDb For CKOpOCTH

tena U HennHeliHa 1 TpeOyeT CreluaibHOro H3y9eHHs.

[IpocTpaHCTBEHHO-BPEMEHHBIE CIIEKTPAIbHBIE IPEeo0pa3oBaHus, Kak
YIIOMUHAJIOCh (BHXPEBBIE YHEPrOKACKa/bI), COMPOBOXKIAIOTCS U dHEpPreTHYec-
KAMHU TpolieccaMy. B maHHOM ciydae NpH ABMKCHHH Tella BBEPX JHEPIHA
BBIICIIACTCS, @ NPH JBIKCHUH BHH3 IOTJIOIIAETCS, YTO NPH KETAaHHH MOXKHO
TPaKTOBATh KaK H3MEHEHHE Ka4yeCTBa BPEMEHH.

CrietyeT IMOCTOSIHHO IOMHUTB, YTO PAcCMaTPUBAIOTCS SBJICHHS «Meplia-
OIeH» QU3MKH; M CHJIa AHTUTPABHTALIMH, HAIPUMED, HOSBIIETCS U HCYE3aeT B
TEXHUYECKUX CHCTEMaxX CIIOHTaHHO (MHOTAA 5TO NPUBOAUT K aBapusIM H Ka-
tactpodam). «Co3HaATENbHO» CHJION aHTHIPAaBUTAIMU CIOCOOHBI YIIPaBISTH
NPE/ICTaBUTEIH )KUBOTHOTO MUPA H, Pa3yMEETCsl, YEIOBEK.

OKcnepuMeHTaNbHbIE J0KA3aTeNbCTBA U3JI0KEHHBIX TEOPETUUECKHUX I10-
JIO’KeHUH OBUIM HauaThl C MCIIOJIb30BAHHUSA B Ka4eCTBE IIPOOHOTO Tela IEKTPO-
HOB.

¥ JH3001
10k

-20

-4

Pucynox 1

HepBHe SKCIICPUMEHTBI NPOBOJAUIIUCH C LEJIbIO Ka4eCTBCHHOM OLICHKH
caMoro (baKTa CyHIeCTBOBaHUSA CUJIbI F ueé HanpaBJICHUA. I[J'ISI 9TOTO0 MCI-

HBII poBoj TommuHOH 3,0 MM M3rubancs yrioM u 4epe3 HEero MpoIrycKajcs
OJTHOHAMpaBJIeHHbIN myJbcupyronmid Tok J = 0,5 4 no cxeme puc. la (depes
TpaHchopMaTop U IHoJ OT OBITOBOM ceTn yactoToi 50 Iy). Ocummiorpamma,
nony4yeHHas Ha camormciie DH-3001, mpu M3MEHEHUH IMOJIOKEHHSI COTHYTOTO
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YIJIOM IPOBOJHUKA C BEPTHKAIBLHOIO Ha TOPH30HTalbHOE yepe3 kaxusie 0,5
gaca u3o0paxeHna Ha puc. 16. I'paduk mokas3piBaeT, 4T0 MPH FOPU3OHTAITLHOM
MOJIOKCHUM HM30THYTOTO MPOBOAHUKA HANpsDKEHHE ONM3KO K HYJIO, a IpH
BEPTHKAIHHOM — Ha BEPIIMHE MOSBISETCS OTPUIATENFHOE HampspkeHue a0 S0
mkB. TlyHKTHpHas IJMHHS COOTBETCTBYET JApeidy HyIs H3MEpUTEIHLHOTO
npudopa. Uepe3 3 yaca HampspbkeHHe majgaeT B 2 paza. Ha crnepyrommii neHb
3¢ ekt B 3TOM cxeme HaONIONAICA TOJMBKO B TedeHHe omHoro yaca. Korma
MEeIHBIH IPOBOJ OBLT 3aMEHEH HA YKEJIE3HBIH, MOSBWINCH OPOCKU HANpPSHKEHUS
Ha JIBa NOPSAJIKa NPEBBIIAIOIINE YPOBEHD MPaIbIIYIIEro CUrHaia.

Bbu1o mpoBepeHo TakKe BIMSHUAE aHW30TPOIHMU NPOCTPAHCTBA Ha CBO-
0O0/IHO JIETAIINE HIICKTPOHBI B AJIEKTPOBAaKYYMHOM JIHOZE C IUIOCKUM aHOJIOM
(puc. 1B), 9TO Takke MOATBEPIINIO HAIWYHE HOBOW CHIIBL. PasHWIa B 3IeK-
TPUYECKOM HANpPSKEHUH HA JHOJIE, CTOSIIEM aHOIOM BBEPX M ONPOKHHYTOM,
coctaBwia npu mnepBoM ombite 80 mxB. Ilpym MOBTOPHOM NepeBEPTHIBAHUM
npudopa 3¢dexr ObI1 yke Ha ypOBHE ITyMOB, TaK Kak HEProwH(pOpMaIu-
OHHBIH Oapbep B BEPTHUKAIBHO CTOSIIEM BaKyyMHOM NPHOOpE yCTaHABINBACTCS
OrpICcTpee.

[TepBast cepusi IKCIIEPUMEHTOB B J1a00OPATOPUH J10Ka3aia, 4TO aHHU30TPO-
IS OKOJIO3EMHOTO NPOCTPAHCTBA NP JBIKCHUH MHKPOYACTHI[ MOPOXKIAET
crenu(UIecKyo yOBIBAIOIIYI0 BO BPEMCHU («MEPILAIOIIYIO») CHIIy aHTHUIPa-
BuTanyu. Ho M3MeHeHne Macchl 3JeKTPOHa, KaK MpH Jro0oM JedekTe Macchl,
JIOJDKHO COTIPOBOXKIATHCS SHEPTETHYECKUMH TIpolieccaMu. B paccmarpuBaemMom
Cllydae O0’KHAJIOCh BBIICIICHHE YHEPTHH NPH JIBIKCHHH DJICKTPOHOB BBEPX H
MOTJIOIIEHHE TIPH ABHXXEHUH B 0OPATHYIO CTOPOHY.

Juis mpoBepku 3TOro (akta ObIa coOpaHa TabopaTopHas yCTaHOBKA,
n300paXEHHAS Ha PUCYHKE 2.

a. a
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Pucynox 2

3nech uepe3 MPSMOYIOJIBHYIO paMKy M3 HHXPO-MOBOH HPOBOJIOKH
muamerpom 0,25 am mporyckancsl MyJIbCUPYIOMINI HITH TTOCTOSIHHBIA TOK J =
0,6 A4 c narpeBanuem npoBoioku 70 30°...40° mo Llenscuto (pucyHok 2a).
B cepeanHe paMKy yCTaHOBIEHA TepMOIIapa IJIsi M3MEPEHHs Pa3HOCTH TeM-
nepatyp A7°C mexay HpaBoW U JEBOH CTOpPOHAMU. DIEKTPUYECKUN CHUTHAI,
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MPOTIOPIHMOHANBHBIA TEMIIEPATYpHON Pa3HOCTH, MOCTyHaJl Ha CaMOMUIIYIIAN
MHKpoammepmMeTp. MccaenoBanach 3aBUCHMOCTh COOTHOLIGHHS TEMIEpATyp
BOCXOJAIIEH M HUCXOAALIEH CTOPOH PAMKH OT IOJIOXKEHHS €€ INIOCKOCTH OTHO-
CHUTEJIFHO TOpH30HTa (yroy o Ha pucyHke 20). IlosyyeHHBIE OCHMIIIOIPaMMBI
NPUBEICHBI HA PUCYHKE 3.

Cpa3y ormeTnM, 9TO TpaduK Ha puC. 30 COOTBETCTBYET OXXHAAEMOMY
HarpeBy TOM CTOPOHBI paMKH, I10 KOTOPOH 3J1E€KTpoHbI UayT BBepX. Ho Ha rpa-
¢uxe puc. 3a kapTuHa oOpaTHas. bbuTH KM Ipyrue 3amucy IpsIMOro U 0OPaTHOTO
TepMoaIieKTprdeckoro 3ddekra. OOBICHUTH TaKOe MOJ0KEHUE BEIEH MOMXKHO
CJI/TyIOLITM 00pa3oM.

AT® g . g

T o 1
%0 dsz ~45° -45°
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Pucynoxk 3

Jeno B TOM, UTO B METAJNIMYECKOM IPOBOJHUKE NEUCTBYIOT JIBa MPO-
THUBOIIOJIOKHO HalpaBJIEHHBIX TEPMOJMHAMHUYECKuX mporecca. [lepBbiid — 310

cwia F KoTopas TOJKaeT 3JIEeKTPOHBI BBEPX, TaK YTO OHM HAKAIJIMBAIOTCS B
BEpXHEH 4acTH paMKH. DTO ObUIO MOATBEPKIACHO NMEPBOM CepHel 3KCTIepHMEH -
ToB. HO Takas cuTyamus ¢ TOYKH 3pEHUS 3JIEKTPUYECKUX LeNel paBHOCHIIbHA
YMEHBIICHNIO 3JIEKTPUYECKOTO CONPOTHBICHUS JUIS BOCXOJSINETO ITOTOKA
3JIEKTPOHOB ¥ YBEIWYEHHIO JJIsI HUCXOAImIero. [1o3ToMy ISl MOI0KNTEIbHBIX
YIJIOB ¢ IeBas 4acTh pPaMKH JOJDKHA HarpeBaThCs MEHBINE, YeM IpaBas (CM.
puc. 2). Takoii pe3ynbraT 3aUKCHPOBaH Ha ocumLiorpamMmme puc. 3a. C apyroii
CTOPOHBI, 3JIEKTPOHBI NPH JIBW)KCHUN BBEPX COTJIACOBBIBAIOT CBOE CYIECTBO-
BaHME C M3MEHEHHUSIMU CTPYKTYPHI IIPOCTPAHCTBA M TEPSAIOT YacTh Macchl. [Ipu
3TOM JIOJDKHA BBIAEIATHCS SHEPTHs B (JopMe TEIUIOTHI. DTOT pe3ynbTaT AEMOH-
cTpupyet rpaduk Ha puc. 30. YCnoBus, KOTOPIE CO3A0T MPEUMYILECTBO I
MPOSIBJIIEHUS] TOTO WJIM WHOTO TEPMOXJIEKTpHUIECKoro 3¢ddekra, B mampHeHneM
JIOJDKHBI OBITH M3y4eHHI JeTalbHee, HO CIeAyeT ydecTh, YTO MepBast 3alich Ha
pHCyHKe 3 IIOJIy4eHa Ha IOCTOSIHHOM TOKE, a BTOpas — Ha IIyJIbCUPYIOIIEM C Ya-
crotoii 50 /y. BaxkHo mom4epkHyTh, 4T0 00a 3 peKTa SBISIFOTCS Pe3yIbTaTOM
BEPTUKAITBHON aHU30TPOIIMH OKOJI03€MHOTO IPOCTPAHCTBA.

Vmest ombIT HETpagULIMOHHBIX acTpodu3MYecKHX HabmoaeHuit [2-6] ,
ObLIO 3aMaHYMBO HMCIOJIB30BAaTh OIMCaHHBIE Ja0OPATOPHBIE YCTAHOBKU B POJIU
perucTpaTopoB 3(GUPHBIX BO3MYILECHUH, BBI3BIBAEMBIX KOCMUYECKHUMHU TEIAMHU.
Bosiee ruOKo# 1 KHU3HECTOWKOH B peXKMME HCKYCCTBEHHOTO OHMOIIONS 0Ka3alach
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HOCIEIHAS cXeMa, 00JIafaromas Xopoueil IpoCTpaHCTBEHHOH H30HpaTenbHOC-
TBIO (LIMPHHA TIaBHOTO JIETIECTKA AUAarpaMMbl HalpaBJIeHHOCTH HA ypoBHe 0,7
OKOJI0 2°) M BBICOKOIf UyBCTBUTEIHLHOCTBIO IO pa3sHOCTH Temmeparyp A7°C .
PesynpraTel HaGMOACHNIT IpECTaBICHB! HA OCLIJUIOIPaAMMaX PUCYHKa
4, TIe yka3aHbl MOCKOBCKOE JIEKPETHOE BpeMs B 4acax, JAaTa SKCIEPUMEHTa H
reo/Ie3NYECKU a3uMYT 3, TT0JT KOTOPBIM BBICTABJISJIACH IJIaBHAs OCh YyBCTBHTE-
JpHOCTH mpubopa. Takum 00pa3oMm, u3Mepsulach TOJBKO MECTHas T'OPH30H-
TaJIbHAsl COCTABIISIONIAS BHEIIHUX BO3MYIICHUH OKOJIO3EMHOTO HPOCTPAHCTBA
Ha mupote Cankt-IlerepOypra (mepecu€r yriaa [ Bo BTOPYIO 3KBATOPHAIBHYIO
CHCTEMY KOODIMHAT ¢ TOYHOCTBIO 10 Tpasyca AaéT MPsIMOE BOCXOXKACHHUE 0).
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Pucynok 4

Ha rpa¢wukax a, 6 BujeH MOIITHBIN YETKUI CUTHAN OT IutaHeThl HOmuTep
(Ipu mIpoxoXxIeHNN €€ depe3 IuarpaMMy HAIpaBICHHOCTH 33 CUET BpPAIICHHS
3eMiI ¢ HETIOJBIKHBIM PETHCTPAaTOPOM) B BHE OCTPOTO MMITYJIbCA, BCIEH 32
KOTOPBIM HAYT BTOPHYHBIC BO3MYIICHHS, OOBSICHEHHS KOTOPBIM IIOKa HeE
Hanutock. Curnansl, npunsaTeie 19 u 20 Hos10ps 1998 r., ciBuHYTH Ha Bpems 25
MHUHYT, 9TO COOTBETCTBYET peajibHOI yriioBoW ckopocTu FOmmrepa oTHOCH-
TENBHO 3eMJITH OKOJIO 6° B CYTKH.

Ha ocummmorpamme 6 3amucan curHaid orT ConHIA, TOE AWCK 3BE3IBI
MPUXOAUTCS HA MEPEeAHMN KpyTOil MOABEM, a MOCIeAyIoIlas 4acTb MMITyJIbCca
XapakTepu3yeT NOoCIeAecTBUE U, TO-BUAUMOMY, COTHEUHBIN BETEP.

® Tlocae OTKPBITHS Y3KHX KAHATOB SHEPTOEMKOTO 3DHpa MEXTy KOCMH-
YEeCKMMH TellaMHU TPAKTOBKA 3aperHCTPUPOBAHHBIX CHUTHAJIOB JOJDKHA OBITH
NepecMOTpeHa
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Haxkonen, Ha rpaduke 2 3apeTUCTpUPOBaHA aHU30TPOIHS IPOCTPAHCTBA,
otkpbiTast bayposbiM, Edumoseiv u IllnuransHoi [8,9] u HasBaHHas aBTOpOM
aroil craTeu anuzotrponuer BEIII. [TocneneiicTBue B JaHHOM cllydae 0Ka3ajaoch
OTPHIATENBHBIM, YTO IO OTHOUIEHHIO K 3TOMY BHAY BO3MYIIEHHH BIIOJHE
ecTecTBEeHHO. [10 HAIIMM HCCIIEIOBAHUSM 3Ta AaHU30TPOINHS BBI3BaHA CHCTEMOM
3(UPHBIX BETPOB, BO30YKIaeMbIX BpalleHHeM BceneHHoil B 1ieioMm.

B paccMoTpeHHOM crioco0e perucTpanuy HeTpaJUIuOHHBIX B3aUMO/Iei -
CTBUH TakK)Ke MCHOJB3YeTCsl MCKycCTBeHHOe Omoroinie. OnHako oH Oojee mpo-
3paueH B ()U3NUECKOM OTHOLICHUH IO CPAaBHEHHUIO C HCIBITAHHBIMU paHee [1-
6], Tak Kak omupaeTcs Ha HOBYI (DHU3MUYCCKYIO CHIY, HOPOXKIAEMYIO JIBIIKE-
HHEM MacChbl B aHM30TPOIIHOM HNpocTpaHcTBe 3emun. HeoxuaanHO OonbmIon
cursai ot iaHers! FOmmrep, cpaBHUMBINA ¢ BausHHeM ConHua u JlyHBI, CBU-
JETENBCTBYET O TOM, YTO JAAXE U1 MaJBIX MO KOCMHYECKHM MEpKaM Tel,
pa3enéHHbIM OOJBIINM PAaCcCCTOSHUEM, B3aUMHOE BIMSHHE Ha GOPMY 3(HUPHOTO
Tena 3eMIM BeChbMa CYIIECTBEHHO. HacTOIBKO CyIIECTBEHHO, YTO BIHMSHHE
IOmnurepa Ha aHU30TPONHUIO OKOJIO3EMHOTO IMPOCTPAHCTBA CIIOCOOHO M3MEHHTh
TeMIlepaTypy HpPOBOJHHMKA B IPOCTEHINEH 3JIEKTPUYECKOH LENH Ha Iejble
rpaaycsi (1).

K coxaneHuto, 4yBCTBUTEIBHOCTh OMMCAHHOTO PETHCTPUPYIOLIETO yCT-
poiicTBa 0e3 NPUHATHUS CIIEUUAJIBHBIX Mep MaJaeT 3aMeTHO 3a 3...5 4acos,
Onarogapsi BO3HUKAIOIEMY SHEPronHGpOpMalnoOHHOMY Oapbepy MeXay pasHo-
MacTaOHBIME BUXPE-BOJIHOBBIME (hopMamMu 3(dupa, a BepHEe, MKy HallluM
MHPOM H TMapayieldbHbIM. TO4HO Takke Ben€T ceOs 3GUp M B OTHOIICHHH
MOOBIX Opyrux (u3udeckux mponeccoB. [1o3ToMy H3ydeHHE CHOCOOOB H
CPE/CTB YNpaBJICHUS SHEPrOMH(POPMAIMOHHBIM 0apbepoM B JIAOOPATOPHBIX U
NPUPOJHBIX YCIOBHAX JOJDKHO CTaTh OJHUM W3 NPUOPHUTETHBIX HAIPaBICHHUH
JUISL BBICIIEH (DM3MKH, YYHUTHIBAs, YTO MMEHHO «MEPIIAIONIee) BIMSHHUE Tapai-
JIETBHBIX MUPOB JIEXKUT B OCHOBE HACTOSIIEH TEOPUH KaTacTpod.

ComnocTaBieHHe Hay4IHBIX (DAKTOB MOKA3bIBAET, YTO MPUUYNHON BO3ZHHK-
HOBCHUS JJICKTPUYCCKOTO IOJIA 3eMiIM Tak)Ke SIBIISIETCS M3MEHEHHE C BBICOTOM
DHEPreTUUECKON IIOTHOCTH TpH3eMHOro ciosi sdupa. Iloaromy ykasaHHOe
mojie He MoguMHAeTcs 3akoHy KyioHa u mamaeT 1O HyJs Ha BBICOTE OKOJIO
10xm. Ha pe3ynbTaThl ONMHUCAHHBIX 3KCIICPHUMEHTOB 3TO IOJIE HE OKAa3bIBAeT
BIMSHHUSA, TaK Kak B IIEPBOM OIBITE (PUCYHOK la) 6e3 3JIEeKTPHYECKOro ToKa
HaBEJEHHBIH IICKTPHUECKHUI TTOTEHINAl He 0OHApYKHBACTCH.

B 3axitoueHne 3aMeTUM, YTO BBITOJHEHHBIE DKCIIEPUMEHTBI OTHOCSTCS K
HavMeHee M3yYeHHOW 00nacTé ectecTBO3HaHMS. OHM TEXHHYECKU IPOCTHI, HO
3aTparuBaroT (hyHAaMEHTAIbHBIE OCHOBBI (PU3MKHU U IS TIOJTyYESHUS TTOJI0KHTE-
JBHOTO pe3ynbTara TpeOyloT onpenenéHHOro MckycctBa. Ho pasBe He HykHa
Obl1a M300peTaTeNbHOCTD IPU OCBOEHHH NIEPBOTO 3JIEKTPOMOTOPA HIIH MIEPBOTO
MOJTYTIPOBOJHUKOBOTO MpHOOpa, — KpuctaanHa Jlocera? A Temepb 3IEKTPOMO-
TOPBI U TYHHEJIbHBIE TPAH3UCTOPBI IPOCTHI U HAAEXKHBI B 9KcIIyaTtauuu. To xe
MOXET CIYYHUTHBCA U C HpI/I60paMI/I C HCKYCCTBCHHBIM 6I/IOHOJ'ICM, IIPUHIUTT
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paboThl KOTOPBIX OCHOBAH Ha MCIOJb30BAHUH OCOOBIX MHOTOMEPHBIX CBOMCTB
MPOCTpaHCTBa-d3hUpA.

WHTepecHo, 4TO ¢ TOYKM 3PEHHUS IJIEMEHTAPHON (U3UKH MPOBOIHMBIC
aBTOPOM HCCIICJOBAHHS MOXXHO HA3BaTh MMOUCKOM JETEPMHHUPOBAHHBIX 3aKO-
HOMepHOCTel B MHPOPMAIIMOHHOM MacCHBe (DIMKKEP-UIyMOB, MPUYUHY KOTO-
poix emé C.0. lIHoab Buae B IeUCTBUN «KocMopu3nueckux (akropos» [10] .
Ho Oonee BaxxHO TO, YTO «Mepuaromas» (Guanka sBIIeTCS TAKOBOH TOJHKO HA
MOBEPXHOCTH 3€MJIH, a IO CBOEH IIaBHOM CYTH 3TO HACTOSILIAs JETEPMHHHUPO-
BaHHas (pU3MKA I KOCMUYECKHX MacIITa0oB, — BeIiciias (3¢upHas) pusuka, o
CYIIECTBOBAaHMHM KOTOPOH MHOTWE y4E€HbIE, KMBYIIHE Ha 3emiie, HE Mojo03pe-
BAIOT.

ABTOp BBIpa)kaeT rIIyO0Kyro MpU3HATEIbHOCTH mpodeccopy A.Il. Cmup-
HOBY 3a IMPEIOCTaBICHHYIO BO3MO>KHOCTb JOJOXHUTb 3TH pe3yibTaThl Ha III
MexaynapongHom  Cummosuyme  «Hydrogen Power, Theoretical and
Engineering Solutions» B 1999 r., Cankr-IletepOypr, CIIOI'Y.
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Pusunka napannesrnbHbIX MUPOB

Ha ocHOBe OpUTMHAIBHOIO SMIMPHUUYECKOTO MaTepuajga paccMOTpEHa
3(¢upHas KOHIENNIHS BEIIECTBa, MPOCTPAHCTBA, BPEMEHH M IpobieMa mapaii-
JICIBHBIX MHUPOB.

Mishin A.M. On the basis of an original empirical material the ether
concept of substance, space, time and problem of parallel worlds is considered.

MHoroneTHie HaONIOAEHUS W OSKCHEPHUMEHTHl MO HETPaAUIHOHHOW
MeTozonoruu [1-5] moka3plBaroT, 4YTO BCE Cylllee B HAILIEM MUPE MPECTaBIsAET
co0oli pa3nuyHble (OPMBI IBIKCHUS HEKOW CIWHON MEepPBHUYHONH MaTCpHH.
IIpaB oxazancs JlekapT, yTBEpXKIaBIIUM, YTO «80 Bcenennou nem nuuezo,
Kpome spupa u e2o euxpeti»y. Ho HAacCKOIBKO HEOOBIYHBIMH [OJDKHBI OBITH
CBOHMCTBA ATOT0 TAaMHCTBEHHOTO MHOTOJIMKOTO 3(Hpa, YTOOBI €ro AuHaMH4ec-
KHe TpEXMEpHBIE CTPYKTYPBI CO3AaBalI BCE pa3sHOOOpa3ue HU3HMIECKUX 00BeK-
TOB U SBJICHHUU HPUPOABI, BKIIOYAas pa3lIM4HbIE BUABI XMBOM MaTepuu. B
paMKax KoHHenuuu 3¢upa paccMoTpuM (U3HMYECKHE aCHEKThl (hyHIaMEHTaIb-
HBIX KaTErOpHil €CTECTBO3HAHUSI U MPOOJIeMY MapajlieIbHbIX MUPOB.

MupoBoii 3¢bup BO BCEX CBOUX IPOSBICHHUIX JIEMOHCTPHPYET 0cOObIE
KBaHTOBBIE CBEpPXTEKyuHe cBoiicTBa. [103TOMY JIOTMYHO CBs3aTh 0OpasoBaHKE
BEIIleCTBa C BpalleHHeM BceleHHOH B I1eJI0M, KOTOPOE SIBJISETCS yCTaHOBJICH-
HBIM Hay4YHBIM (baKTOM. Torz[a oJ BEHICCTBCHHBIM MHUPOM CJIEAYET INOHUMATh
YCTOMUYUBYIO H SHEPTUYHYIO KOPIYCKYJSIPHYIO BUXPE-BOIHOBYIO «CTPYKTYPY»
OIIPEZEIEHHOTO MPOCTPAHCTBEHHO-BPEMEHHOTO CIIEKTpa, 00JIaaloNlyl0 KBaH-
TOBaHHBIM OJIHO3HAYHBIM MOMEHTOM «CHHPAJIbHOTO» JIBIKCHHS d(upa.
[Nono6Hast «cTpyKTypa» COCTOUT M3 3JIEMEHTAPHBIX YAaCTHI, JJIHTEIHLHOCTD CY-
IIECTBOBAHUS («WKHU3HECIIOCOOHOCTBY») KOTOPBIX OOECIIEYMBAETCS MHOTOMEp-
HBIM aBTOKOJIEOaTeNbHBIM peskuMoM [5]. EcrecTBeHHO, YTO TapaMeTpsl MposiB-
JICHHOTO BEIECTBA 3aBHCSAT OT CBOWCTB MEPBUYHOrO 3(hHpa M XapaKTEPHCTHK
BpAalllaTeIbHO-IIOCTYIATENbHOrO ABMKeHUs Beenennoi. Ilpu aToM BUXpe-BOII-
HOBOM, MJIM KOPITYyCKYJISIPHO-BOJIHOBOM JIyalli3M BBICTYIAeT B POJIH aOCOJIOT-
HOTO NpHUHIXIIA MUPO3JaHHA, YTO HAXOJUT MOATBEPKIACHUEC B HOBEHMIINUX DK-
criepuMeHTax. Bo Bcenennoit nem 00vekmos, He 001a0a0Ouux 60JIHOBLIMU
ceolicmeamu.

PeanbHOE IPOCTPAHCTBO CTEPEOANHAMMYECKH U TOMOJOTHYECKH MHOIO-
MEpHO, TaK KaK MpPEACTaBICHO MHOKECTBOM pPa3sHOMACIITAOHBIX BHXPEBBIX
«PEIIETOK», TO €CTh MOANPOCTPAHCTB. ['TTaBHBIM MOAIPOCTPAHCTBOM CIIEAYET
Ha3blBaTh YCJIOBHO «TBEPABIE» KUIKOKPUCTAIUIMYECKHE BUXPE-BOIHOBBIE
CTPYKTYpbI TPEXMEPHOTO CBEpXTEKyuero 3¢upa, obnanaronie HyJeBbIMU pe-
3YJIbTUPYIOIIUMU MOMCHTOM HUMITYJIbCA U CIIMPAJIBHOCTBIO. B YKasaHHOM CMBIC-
Jie MaTepHaIbHOCTh JIOOOT0 MOTEHIMAJIbHOTO IMOAMPOCTPAHCTBA BHPTYalbHA.
Bonee nepBUYHO TOHKOCTPYKTYPHOE HBIOTOHOBO IOJAIIPOCTPAHCTBO, UM HEP-
reTudeckoe «aHo» Bceenennoit. Cremyromiee MOAMPOCTPAHCTBO — 3TO OCHOBA
Hamero Mmupa (¢pu3HUecKuil BBIKYyM) C MPHCYIIAM €My KIACCHYECKHM
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BemecTBOM. OcTaNbHBIE TIOIMPOCTPAHCTBA CO3JAIOTCS BEMIECTBOM (Maccoi) u
MPECTABISIOT 0COObIE MaTepualbHbIE 0OBEKTHI, — PaBUTAIIMOHHBIEC MO, 3a-
MIOJTHEHHBIE KBa3WBELIECTBOM. [ 'paBUTAIUsl — 3TO YHCTO 3(HUPHOE SBICHUE,
peanu3yromniee NPUHIMI HANMEHBIIETO BO3MYIIECHHS (HANMEHBIIETO ACHCTBU)
IPU B3aHUMOJIEHCTBUN HEOJHOPOAHBIX MOANPOCTPAHCTB, YHEPTUsl KOTOPBIX IPO-
MOpLUMOHANIbHA Macce (U3UUECKHX Telsl. [ paBUTalMOHHBIE TOJSI 00IanaloT
HEHM3YyUCHHBIMH ToOJIOrpauIeckuMH cBoicTBaMu. B oOmiem ciydae sHeprus
MOANPOCTPAHCTBA T€M OOJIbIIE, YeM TOHBIIE €ro CTPYKTYpaA.

MoxHO cka3aTh, uTO BceneHHast mpeacTaBisieT coOol BpallaroIuics
JKUJKUH KPUCTAJUI, B3aMMOAEHCTBYIOIIMHI C eImé 0oJiee TOHKOCTPYKTYPHBIM H,
CJIe/IOBATENIFHO, OoJiee JHEPrOEMKUM IPOCTPAHCTBOM MEXIY BCEJICHHBIMHU.
[TosTOMy MEXBCEIEHCKOE JHEPreTHUECKOE «IHO» TIYOXKEe <«IHA) HameH
BceneHHOW M HaxXOOUTCS B COCTOSHHUM IUTa3Mbl, «OTHS» (PHEPreTHYeCKUil
Buxpesoit criektp Exunoro IMomst Ddupa nzobpaxén Ha pucynke 1, ctp. 148).
KonndecTBo NposBIEHHBIX BEIIECTBEHHBIX MUPOB ceil4ac HEU3BECTHO. OqHaxk-
JbI MOSIBUBIINCH, BEMIECTBO CO3AAET BTOPHUYHBIE BUXPE-BOIHOBBIE CTPYKTYPHL,
CUMMETPHYHBIE IO KOJUYECTBY MPABO- U JIEBOBUHTOBBIX BUXPEH KaK OTHANEH-
HBIX aHAJIOTOB YacTUI] U aHTHYacTull. CTaTH4eCKUl BapHaHT TaKUX CTPYKTYP
COOTBETCTBYET KBa3HBELIECTBY, 3aIlOJHSIOMIEMY IMOANPOCTPAHCTBA IpaBUTA-
IIHOHHBIX TOJIEH ¥ 00pa3yrolieMy napaieibHble MUpBL. JMHAMUYECKUH Bapu-
aHT — 3TO 0co00€ BUXPE-BOJHOBOE HW3IYyUCHUE, MPOHHU3BIBAIOIIECE MPOCTOPHI
Bcenennoii. KBasuBenecTBoO MOKHO Ha3BaTh TOMOJOTHUECKUMH TapMOHUKAMH
(cyOrapMOHMKaMH) BEIIECTBA, KOTOPHIE IMOSABIAIOTCS B PE3YJbTATE B3aMMO-
JIEeUCTBHA (PU3UUECKHUX TN C APYTrMMH HEOJHOPOIHBIMH ITOJIPOCTPAHCTBAMH.
CymiecTBOBaHHE MAaKpPOCKOIMYECKHX KBAa3HMBEIIECTBEHHBIX OOBEKTOB MOJTBEP-
JKJIAIOT HaOJII0JaeMble B HAIIeM MUpPE (QIIMKKEeP-IIyMBI.

Jo cnx mop mox mapamieabHBIM MHPOM HOApasyMeBanach Jro0ast BHU-
XpeBasi MaTepHAIbHOCTh, CYIIECTBYIOIIAs 3a MpeaenaMu HOAIPOCTPAHCTBA
(pu3mueckoro Bakyyma), 3aHIMAaeMOT0 HAaIllUM BEUIECTBEHHBIM MHPOM.
OpHako cieayeT pa3nuyarh MOTEHIHAIBHBINA MapauleNbHBIH MHP KaK MPOTO-
BEIIIECTBEHHOE TMOANPOCTPAHCTBO W peajbHBIN HapaliensHBIi MHp, KOTJa
TaKo€ MOJAMPOCTPAHCTBO 3aIOJHEHO COOTBETCTBYIONINM KBa3UBEIIECTBOM, POJI-
CTBEHHBIM MO (PU3MYECKOW CYIIHOCTH HAalIeMy, HO MHOTO NPOCTPAHCTBEHHO-
BpeMeHHOro MacmTaba. PoncTBo ompenensercss UCMOIb30BAHUEM IPHHIUIIA
aBTOKOJIE0aHUH, 00ECTIEUNBAIOIIETO OKUBYUYECThY JIOKAIN30BAHHBIX BUXPEBBIX
($hopM, M OTIMYHBIM OT HYJIS PE3yJIbTUPYIOUIMM CHHPaIbHBIM MOMEHTOM HM-
MyJbCa.

ONEeKTPOMAarHeTU3M TakXKe UMeET BUXPEe-BOJHOBYIO MPUPOAY U 3aHMMa-
€T CTPOro ONpeeNEéHHOE MOJOXKEHUE HA MPOCTPAHCTBEHHO-BPEMEHHOM CIIEK-
Tpe BUXPEBBIX IBIWXKECHUH dQupa. B aghupe nem osurcenusn oe3 epawienus.
ONeKTpPOMAarHUTHBIE ABJICHUS, KaK M MEXaHWYECKHE U BCE IPYTHe, IMEIOT CBOM
TOTIOJIOTUYECKHE TaPMOHHUKH, TO €CThb 6Ce HPUPOOHblEe ABEHUA U NPOUECCl
MHO20MEPHBL 6 IPUPOOUHAMUYECKOM CMBICTLE.

OTUM 00BACHIETCS JKUBYUECTh H30TEPHUECKUX M OKKYJIBTHBIX IPEACTaBICHU,
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OIIPaBIAHHBIX B PAMKaX BBICIICH (DH3HUKH.

TlonsTe BpemMeHH, TMPHUHATOE ceWdyac B HayKe, — 3TO COBEPIICHHO
yCIOBHAsA KaTeropusi, CyObEeKTHBHO, ITOJCO3HATENIHFHO NPUBA3aHHAS K TCUCHHIO
YeJIOBEUECKOH JKU3HH, a M0 CYTH XapaKTepU3yIolIas Mepy AMHAMHUKH Habmroqa-
emoro nporecca. C GpU3UIecKOd TOUKH 3pEHUS BPEMS JOJDKHO OTPAXATh, COOT-
BETCTBOBaTh CKOPOCTH IEpeAayyd BHXPEBOrO B3aWMOAEHCTBUS M YIJIOBOH
CKOPOCTH BpalleHUsl BUXpEH 3(upa B paccMaTpUBaeMoOl CTPYKType NpOCTpaH-
cTBa. B crepeogrHaMuuecKu W TOMOJOIMYECKH MHOTOMEPHOM IPOCTPAHCTBE
BpeMs Tak’K€ MHOTOMEPHO, IIOTOMY UTO K@d#c00€e nOONPOCHMPAHCHIEO UMEEHt
c60ll x00 epemenu. Dusnueckoe BpeMs NPOSBIAET CBOU «MaTEpUAIBHBIC)»
CBOMCTBAa B IIpoIeCCaX MAacIITaOHOM IIPOCTPAHCTBEHHOI TpaHChOpMAIUU
3(UPHBIX BHXPE-BOTHOBBIX CTPYKTYp (BEIeCTBa MM KBAa3HWBEIIECTBA), COIPO-
BOXKHaromieiics tepmMonnHamudeckumu ddexramu. [Ipod. H.A. Kossiper B
CBOEH TeopHuu UMeN B BUAY UMEHHO (DM3HUYECKOE BpEMsl, yIPaBIAIONIee KOCMU-
YECKUMH YHEPTeTHUECKIMH NTPOIIECCAMU B MHOTOMEPHOM IIPOCTPAHCTBE.

Karteropuss BpeMeHH TeCHO CBs3aHa C IPOOIEMON B3aHMMOICHCTBHA
(U3MYECKUX MHUPOB, MOJ KOTOPHIMH IIOAPAa3yMEBAIOTCS Pa3HOMACIITaOHBIC
BUXPE-BOJIHOBBIE CTPYKTYpHI 3(Hpa, 00pasyrollre BEeCTBO U KBa3UBELIECTBO
(aBTOKOJIEOATEIBHBIE CUCTEMBI), a TaK)KE MPOTOBEIIECTBO (BUXPU MEPBUYHON
«BUPTYaIbHOW» TYpOYJIEHTHOCTH). JTOMY B3aHUMOJECHCTBHIO MPEIMSTCTBYET
SHEProuH(pOPMAIHOHHBIN Oapbep, 00YCIOBICHHBIH, C OJJHONH CTOPOHBI, CBEPX-
TEeKYy4MMH CBOWCTBaMHU 3(GHpa, a ¢ Ipyrod, — OCOOCHHOCTAMH Iepexona B
Ipyroif Macmra® NIPOCTpaHCTBA M (U3MUYECKOTO BpeMEeHH. MarepuaibHbINH
(aHepreTHdeckuii) mepexo] M3 OJHOTO IOJNPOCTPAHCTBA B APYrO€ BO3MOXKEH
3a cuér «OmdypKanum», IpoOIEeHUS WM YKPYITHEHHS 3JIEMEHTapHbIX BHXpen
KaK OTJaJIEHHOTO aHaJora KJIACCHYECKHUX PeakLWi SAEpHOro pacrasia U CHHTe-
3a. [Ipu 3TOM mpomecc ApoOIEeHNs CONPOBOXKIAETCS YCKOPEHNEM (pH3NIecKoro
BPEMEHH, YBEIMYEHHEM MacChl M JOIOJHHUTEIFHBIMHA SHEPTeTHIECKUMHU 3aTpa-
tamu. [IpeBpamenue 3¢upHOTO BUXpS B OONee KPYIHBIH XapakTepH3yeTcs
oOpaTHBIMH  TIpolieccaMU. Buxpeevie cnekmpanvhvie IHEpemuuecKue
Kackaovl, — «KpACHbLi» U «Puonemoswlity, — GbINONHAIOM 21IAGHYIO POJib 6
Kocmuueckou 3nepzemuke. VIMEHHO 3TH INPUPOAHBIE SIBICHUS, BOCIIPOM3-
BeZICHHBIE B JTabopaTopuu [6], BHOCAT SICHOCTh M IIPABOMEPHOCTh B TPAKTOBKY
BpemeHu H.A. Ko3bipeBbiM.

3neck (ukcupyeTcs BaKHEHIEe HAydHOE MOJIOKEHHE, YTO I¢huphbie
euxpu 001a0arOm 6euwiecimeeHHbIMU CEOIICIEAMU NpU JI00bIX pazmepax.
OnHako OONBIIMHCTBO 3(UPHBIX CTPYKTYpP, CONPOBOXKIAIOUIMX OOBIYHBIC
¢usnyeckre Tesa, BUPTYAIbHBI B TOM CMBICIIE, YTO COJEp)KaT PaBHOE YMCIIO
BEILCCTBEHHBIX M aHTUBEUIECTBEHHBIX 00pa30BaHMM, COOTBETCTBYIOIIUX CYII-
HOCTSIM «SIH» U «WHb» B IpeBHEKHUTalicKoi (punocodun. Bemmunna B3anmoeii-
CTBUSI TAKUX CTPYKTYp C TeJlaMH HAILIETO MUpa 3a CUET «BUXPEBOU BSI3ZKOCTH
MajlaeT BO BPEMEHH IO 3KCIIOHEHTE JaKe B TOM CIIydae, eClIi yHAaéTcsl CO3/1aTh
OTACJIBHBIC 3q)HpHI)Ie KBa3uTElia TUIIA «AH» WX «UHb), YTO TAKXE HOATBEP-
KJIEHO IKCIIEPIMEHTAMH.

Suuuknoneaust Pycckoit Meica. T. XXIV, ctp. 120



Pycckoe ®usmyeckoe OO1IecTBO

JanHbIi QakT 00BACHSET, MOYEMy PSAOM C HAMH CYIIECTBYET MaJIOHU3Y-
YeHHBIH MUpP «MepIaroliei» (QU3NKH, IMEHYEMOH BO BCE BpeMeHa MeTa(u3u-
KOW. Y IMBHUTEIBFHO, YTO BCE )KUBBIE CHCTEMBI 00Iaal0T CIIOCOOHOCTBIO YIpaB-
JSTH YHEPTONH(POPMAITHOHHBIM OapbepoM.

Bce norteHuumanbHble W peanbHble MUpPbl BceneHHOW co CBOMMH MOJ-
MPOCTPAHCTBAMH U KAauyeCTBOM BPEMEHHM MOXKHO PACHOJOXKHUTb Ha OCH B
3aBHCUMOCTH OT pa3MEpoB 3JEMEHTApHBIX BHUXpEH U OLEHUTh U3MCHEHUE
TIaBHBIX (u3nyeckux xapakrepucTuk Enunoro IMons Ddupa. Hoble sxcnepu-
MEHTaJbHbIE JAaHHBIE TO3BOJIAIOT YTBEPXKAaTh, YTO CKOPOCTH Ieperadyd B3au-
MOJICIICTBUS U CKOPOCTh BpAIEHUS BUXPEH KaK XOJ BPEMEHH, IJIOTHOCTb U
sHeprust (Temmneparypa) 3¢upa UMET 00paTHYI0 3aBUCHMOCTH OT Pa3MeEpoB
Buxpeil. Hampumep, CKOpOCTh pacrpoCTpaHEHHs] MHOTOMEPHOTO 3JIEKTpOMar-
HUTHOTO BO3MYILICHHS CTPEMHTCS K OCCKOHEYHOCTHM B Hadale OCH, paBHA
CBETOBOM B MHKpOMAacIITa0ax W MpPUOIIKAeTCS K HYJII0 B MEraMmupax (CM.
pucyHok | Ha cTp.160 3TOM KHUTH).

Heo0xoaumo y4WTBIBaTh, YTO B pealbHBIX (HU3WIECKUX CHCTEMax
3aHUMAaeMbIi IMU 00BEM ITPOCTPAHCTBA 3AIIOJHEH BUXPAMH 3(Hpa OT HyIs 10
pasMepoB camoi cucrteMmbl. IIpuuém ¢ yBelndeHHEM pa3MEpOB CHUCTEMBI
pacimpsieTcs: €€ COOCTBEHHBIN aKTUBHBIM CHEKTP B CTOPOHY MEHBIINX MacIITa-
60B, TO ecTh yriybiserca e€ 3HepreThdyeckoe «maHO». Tak, raJakTHYeCKUil
BUXPh YBJIEKaeT TOHKOCTPYKTYpHOE IOANPOCTPAHCTBO, OTBEUAIOIIEE 3a sIBJIC-
HUEC MHEPLUH, YTO HAACIACT CUCTCMY HOBBIM KauCCTBOM. B gactHOCTH M3BECT-
HO, YTO B MEXaHUKE TaJIaKTUK HAapyIIaroTCs 3aKOHbI HploTOHA.

Jlo cux mop TOBOPMIOCE O BEHIECTBEHHBIX M KBa3WBELIECTBEHHBIX
MHpax, 00JaJafolINX 3HAYMTEIHHON JHEprueil BUXPEBOTO JABWKEHHS d(Hpa.
Ecnm Obl npyrie nMBHIIM3aIMK CYIIECTBOBAIH B MapajuICJIbHBIX MOIIPOCTPaH-
CTBaX B BUXPE-BOJHOBOW (opMe, TO y HUX M Yy Hac ObUIO OBl JOCTATOYHO
BO3MOXKHOCTEH 11 OOIIEHMS, HECMOTpSl Ha pasziWduMe B 3HadeHMsIX (yHna-
MEHTAJbHBIX (DU3MIECKUX KOHCTAHT. [IOCKOJIbKY SBHO OCMBICIICHHOTO (hH3H-
YeCKOro oOIIeHns He HaOiogaeTcs, BUIAMMO, HAIO HCKaTh NPUHIMIIHAIBHO
UHBIE (POPMEI KH3HHL®

B nacrosmiee Bpems HMEIOTCA 3KCIIEPUMEHTAIbHbBIC 10Ka3aTeNbCTBA,
970 TBEPABIE MOIIPOCTPAHCTBA OOJAAAIOT MAaJIOU3yYEHHBIMH Toyorpadu-
YEeCKUMHU M (PpaKTaIbHBIMUA CBOMCTBAaMH, TO €CTh CIIOCOOHOCTHIO K HAKOILIEHUIO
Y 3alIOMUHAHHIO TII00aTbHBIX 00BEMOB HHpOpMaHy. XOTs GU3NIECKHN MeXa-
HHU3M TaKOU MaMATH IOKA HE COBCEM SICEH, BIIOJIHE JOMYCTUMO, YTO HOBBIE BO3-
MOXHOCTH YCTOMYMBBIX BHXPE-BOJIHOBBIX CTPYKTYp, WM MaTpun 3¢upa B

® Konrakor OTZAENBHBIX MpeACTaBUTENeH yenoBedecTBa ¢ Bricmm Pasymom, Gesyc-
JI0BHO, cymiecTByioT (deHHenuHr, HJIO u 1p.), HO OTCYTCTBYIOT SCHBIE NPENCTaB-
JeHus 0 GU3NIECKOH NPHUPOIe UCTOYHNKA HHPOPMALH U APYTHX PEAKHX (eHoMe-
Hax. EcTb mpenmonoskeHus, 4TO HHOIUIAHETAHE M30€eraroT OOLIeHUS C HaMHU I10
BriciinM MoTHBaM
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COCTaBe TPABUTAIMOHHBIX MOJIEH OOBICHAIOT CTIOCO0 CyIIeCTBOBaHUS OecTe-
JIECHBIX B OOBIYHOM NOHMMAaHHH, HO OyXOTBOPEHHBIX MHUPOB.

[Ipn 3TOM BBIABISAETCS W3BECTHAs! M3 30TEPHUECKUX HCTOYHHUKOB He-
papxusi MOTYCTOPOHHEN XKU3HU: 3€MHasi, COJIHEUHas U 1Ip. B3aumoneiictBoBath
TaKOW LUBWIM3ALUH C HAIINM IDIOTHBIM MHPOM OYEHb CJIOXKHO, ITOTOMY HTO
SHEPruM y HUX MEHbILE, YeM y KOMITBIOTEPHBIX BHUpycoB. [lociennee cpaBHe-
HHE BeChbMa MHOTO3HAYHMTENBHO M YKa3bIBaeT HA NPUMHUTHUBHBIA aHAJIOT CIIELH-
¢uueckoro pasyma, Ha anmapar «(pa3oBoi» WHPOPMATHKH, TO €CTh HeMare-
pHaJbHONW N0 HAIMM MepKaM CTpPYKTypbl. boiiee Toro, BupycHas Qopma
rOMEONATHYECKOH U KOMIIBIOTEPHOH MPHUPO/IBI MOJICKAa3bIBAET HAIIPABICHUE IS
MIOMCKA CIIOCOOOB OOINEHMS C OOHMTAIOIIMMHK PSIOM C HaMH OecTeleCHBIMU
cymHocTsiMu. Hapsimy ¢ 3TuM, HEOOXOANMO yKa3aTh Ha BO3MOXHOCTb MH(OP-
MalMOHHOTO YHPaBJICHHUS SHEPreTUYECKHMH, BEUICCTBEHHBIMH IIPOIECCAMU
Hamiero Mupa. PealbHbBIM MpooOpa3oM TaKOTO YIPABICHHUS SBISIOTCS M3BECT-
HBIEC JOCTOBEPHBIE (haKThI BO3/ICHCTBIS HA MaTEPUIO C IOMOIIBIO MBICIIH.

B 3akiroueHne OTMETHM, YTO IIEPBUYHAS CBEPXTOHKAs CTPYKTypa 3¢upa
— HEpacKpbITas TaifHa, M BBEICHHE B TCOPHIO NPOCTPAHCTB T'MIOTETHYCCKHUX
YaCTHL, TAKUX KaK amepsbl AIIOKOBCKOTO, Oi00oHbl baypoBa, ¢umons: AkuMoBa
U JIECATKU APYrHX, He NPHUONMKaT Hac K uctuHe. [IpoTuB 3acmims Haxy-
MAaHHBIX THUIIOTE3 BO3paKajin HreroToH n HOMOHOCOB, MMOTOMY 4YTO HET HUYETO
BpCAHEC U1 (1)I/I3I/IKI/I, YEeM HarpoMoOXJICHHUC IMOJTYAOCTOBEPHBIX MAaTECMAaTUYCC-
KUX Mojened. DTo TeM 0Oosiee MpexIeBPEeMEHHO, UTO eIlé He M3y4YeHbI J10C-
TYITHbIC HAOJIIOAEHUIO MAKPOCKOIIMYECKHE CBOWCTBA 3(hupa. YToOBI HCIpaBUTh
TMIOJIO’KCHHE, HEOOXOIMMO TPH IIOCTPOCHUH TEOPHU €ANHOTO TIOJIST BEPHYTHCS K
HCTOPHYECKN OINPABJAHHON KOHIENINH TOIOJOTHYECKH (PaKTaJIbHO MHOTO-
MEpPHOTO MaTepHAILHOTO 3pHpa-npocTpaHcTBa-BpeMenu (teopuu JI1B).
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OCHOBHOM 3aKOH 3hMpPOANHAMUKMN

OKCIIepUMEHTAJIBbHO OTKPHIT 3aKOH BO3OYXKICHHS B CBOOOTHOM 3¢dupe
HETPAIUIMOHHBIX BUXPEBBIX BOJIH JHHAMHYECKUMH MPOIECCAMU HAIIETO MUPa
(MexaHWYEeCKUMH KOJeOaHMSIMH (H3MUECKUX TeJ, NEPEMEHHBIM SJICKTPUIEC-
KM TOKOM, 3JICKTPOMAarHUTHBIMH BOJIHAMH U 7Ap.). HensBecTHbIe paHee BOIHBI
pachpoCTPaHSIOTCS y3KHMH IydKaMH II0 ONpPEACIEHHBIM HAIpaBICHUAM,
npuuéM KaXIIOMy HalpaBJICHUIO COOTBETCTBYET CBOM TWH BOJHBI. OKazanock,
YTO MO 3TOMY 3aKOHY aHAJOI'MYHBIC BOJIHBI U3JIy4alOT BCE KOCMHUUYECKHE Tea.
Ilo npocTpaHCTBEHHOM IMarpaMMe pacIpOCTPAaHEHUS BOJIH C IIPUBJICUYCHHUEM
pe3yabTaTOB APYTHUX aBTOPOB OBUIM OMpEICICHBI TOYHBIC KoopauHaThl L{eHTpa
Bcenennoi.

OMIUpHUIecKoe M3y4eHHe (PU3NICCKUX OCHOB MHUPO3TAHHUS OTKPHIBACT
BCE HOBBIC CTOPOHBI CIMHOM CBEPXTOHKOH, CBEPXTEKy4el TpEXMepHOU cyO-
CTaHIINH, U3 KOTOPOH cO3/1aHO BCE Cyllee B MaTepuaibHOM Mupe. Hamm mpen-
MIECTBEHHHUKH C IPCBHEHIINX BPEMEH HA3BIBAJIH 3Ty CYOCTaHIHIO 3pupoM (To-
TPEUYECKH «OTOHBbY, «CHUSHHUEY»), OTIMYHO MOHMUMAs, YTO 3TO camas TAUHCTBEH-
Hasl U 0 KOHITa HeMo3HaBaeMasi (Pr3NUecKasi CyIIHOCTb.

DKCHIepUMEHTBI TOATBEPKAAOT KoHIenuio Pene /lexapta. CobcTBEH-
HO MaTepHaIbHBIMU, TO €CTh COJAEPIKAIUMHU SHEPTUIO B HAIIEM NMOHUMAaHUU H,
CJeIOBaTeNIbHO, HAOII0JJaeMBIMU SIBIISIFOTCS BHXPE-BOJHOBBIE BO3MYIICHHUS
a¢upa, 3aHUMAIOIIME TPOCTPAHCTBEHHO-BPEMEHHOW CIEKTP OT HyJS J0 Mac-
mraboB BcenenHoit. OnpenenéHHblii MHTEPBaJl 3TOrO CHEKTPa OTBOIUTCS
M3BECTHBIM MaTepHabHBIM YaCTHI[AM, COCTABISIONIUM IJIOTHBIN (hU3MUYECKUN
MHp, K KOTOPOMY MBI MPHBSI3aHBI SHepreTrdecku. [Ipocreiimue Buxpu 3¢dupa,
KaK B B OOBIYHON CBEpXTEKy4YeH >KHIKOCTH THIa renus-1I, umeroT Bum TOpoB,
BUXPEBBIX HUTEH, COMTOHOB, OJHAKO JOJTOXHUBYIIHE HIEMEHTAPHBIC YACTHIIBI
— 3TO 0COOBIE CTEPEOTUHAMUYECKH (MAacImTaOHO) MHOTOMEpPHBIE aBTOKOJeOa-
TeJIbHBIE CUCTEMBI B SHEPreTHUeckoM kauecTBe onvcanubie B.W. UnbunpiM [1].
Ceifuac pa3paboTaHbl IKCIEPUMEHTAIbHAsI METOJOJOTHS U MPHUOOPHI, MO3BO-
JISFONTMe HAOMIOIATh U U3y4YaTh BUXPE-BOJTHOBBIE ()OPMBI d(Upa, HE MPUHAIIIE-
JKallie HallleMy TPOsIBICHHOMY MHPY [2-5].

Crnenmyer 3aMeTHUTh, YTO CBOWCTBA CBOOOJHOTO 3(Hpa MPHHIUIHAILHO
OTIIMYAIOTCSI OT CBOKCTB 3upa B popMe YCTOWIHUBOTO MPOSIBIEHHOTO BEIIECT-
Ba, M3y4aeMoro o(hUINaIbHON HayKoil. B 3eMHBIX 1a0opaTopusx 3aKOHBI Ki1ac-
CUYCECKOW (DM3WKH, OMUCHIBAIOIINE BEIICCTBCHHBIC MPOIIECCHI, BHIOIHIIOTCS B
cpenreM Ha 96% [6], B mpe/ienax ralakKTUKA 3aKOHBI CBOOOTHOTO M CBSI3aHHOTO
3(¢upa ASUCTBYIOT COBMECTHO, a JHHAMUKA BCEeleHHON B [EIOM IMOIYMHSIETCS
TONBKO 3aKOHaM CBOOOJHOro »J¢upa, Tak Kak OOBIYHOE BEIIECTBO U
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AHTHUBEIIECTBO COCTABISIOT HUYTOXKHYIO 4acTh €€ o0bhéma. MIMEHHO 1o 3TOM
NPUYMHE TUHAMUKA TaIaKTHK OTKJIOHSAETCS OT 3aKOHOB HBIOTOHA, a HE TOJBKO
W3-32 BIUSHUS THIIOTETUIECKON «CKPBITOM MacChD».

CrienanbHbIe HAOMIONCHHUS W 3KCIIEPUMEHTHI TOKa3bIBAIOT, YTO B pe-
anpHOW [Ipuponme oOImIEW3BECTHBIM 3JEMEHTAPHBIM YacTUIAM H TIOJSM CO-
MYTCTBYET TOMOJIOTUYECKOE, MOXKHO CKazaTh, «MaTPELICYHOE» MHOMXKECTBO
JIPYTHX BHXPE-BOJHOBBIX CTPYKTYP CBOOOJHOrO 3¢upa (TOMOIOTHUECKHUX rap-
MOHUK), HAXOJSIIUXCS YCIOBHO B TBEPOM, XKUIKOM, ra3000pa3HOM, ILIa3MEH-
HOM KBa3HMBEIIECTBEHHOM COCTOSIHUM, a TaK)X€ B OCOOOM IISITOM COCTOSIHUH,
HEJIaBHO OTKPHITOM aMEPUKAHCKUMH YYEHBIMH M Ha3BAaHHOM «()EepMHOHHBIM
razom». OCHOBHBIE 3aKOHBI MHOTOMEPHOU 3(MPOAMHAMUKN HU3JI0KEHBI B MOUX
npenpiaymux paborax [2-5, 7, 8]. OmHako BHXpE-BONHOBBIE IIPOILIECCHI B
cBOOOTHOM 3(Hpe WMEIOT HEM3BECTHHIC B BEIIECTBEHHOM MHpPE YHUKAJIbHEIC
0COOEHHOCTH, PACCMOTPEHHUIO KOTOPBIX ITOCBSIIEHA HACTOSINAS CTATHSL.

B manpHEWIIEM MOHATHS «BEMISCTBEHHBIID U «aHTHBEIICCTBEHHBII IIPHMEHS -
FOTCSL K BUXPE-BOJHOBEIM CTPYKTYpaM HE3aBHCHMO OT XapaKTEPHBIX pa3MepoB
3¢ upHBIX BUXpel (ypoBHEH MUPO3IaHHS).

B pab6ote [5] ObutH OmMUCAaHBI B OOIIMX YepPTax HOBHIC CBOMCTBA W
BO3MOXKHOCTH MOJIU(HIUPOBAHHON 3IIEKTPOMEXAaHUYECKOW aBTOKOJIEOATeIb-
HOW CHCTEMBI C HCKYCCTBEHHBIM OHOIOJIEM, COACPIKAIICH JTHHECHHBIN MasTHHK,
Ka4aroluiics B TOPU30HTAIBLHOM MIIOCKOCTH C COOCTBEHHOM yacToToi 1...7 [y.
JlanpHelme uccieqoBaHUS MOKA3aiHd, YTO IOJHAs KapTHHA BO30Y>XAEHHBIX
MasTHAKOM S(UPHBIX BOJH BBITJIAUT 3HAYUTEIBHO CIIOJKHEE W COOTBETCTBYET
n300paKCHUI0 Ha PHUCYHKE | (B TOPU30HTAIBHOM IUIOCKOCTH). 3IeCh TOYKa 8§
COOTBETCTBYET MECTY KpPEIUICHHs MPYXHHBI MasTHUKA, a B HEHTPE dYepTexa
MOKa3aH KoyeOmommiics rpy3 9. BrepBeie 3Ta muarpaMma ObLTa IPOJIEMOH-
CTpUpOBaHa MHOIO B JOKJIane Ha MeXIyHapogHOM KoHTpecce B T. CaHKT-
[etepOypre B 1998 1. [9] .

HamomHIO KpaTko 0 MeTogax O3KCIEPHMEHTAIBHOIO HCCIeIOBAHUS.
ITockosbKy pedb HAET 00 H3IYYCHHH C YaCTOTOW HECKOJBKHUX TepIl Y3KHUX
MyYKOB C PAcCXOJUMOCTBIO MEHbIIE 2°, TO SICHO, YTO 3TO HPUHIMIIHAIBHO
HOBBIE, HETPAJWIMOHHBIE BOJHOBBIC Ipoliecchl. [1o 3¢upHOIl Moxenn Takue
BOJIHBI PAaCIPOCTPAHSAIOTCS C MaJIOM CKOPOCTBIO, TaK Kak IPHUHAIEKAT K Ma-
KPOCKOIIMYECKOMY YYacTKy BHXpEBOro crekTpa [8]. Yka3zaHHbIe Ha pucyHke 1
JY9H C OLEHKOW MHTEHCHBHOCTH W HEKOTOPBIX JPYTHUX XaPAKTEPHCTHK JIETKO
HaOJII0al0TCsT METOIOM (hu3nuecKkoil ceHcopuku. Hapsiiy ¢ aTum HeTpaanim-
OHHBIE BOJHBI HE TOJIbKO M3JIy4alOTCsl, HO U PETHCTPUPYIOTCS NPHUOOPOM C
UCKYCCTBEHHBIM OuomoneMm [5]. KoHeuHO, m3yueHHe CBOMCTB 3dupa — 3TO
TOHKAass W KpOIOTIMBAas pa0oTa, CpaBHUMAs JUIA TPaTUIMOHHOTO (DU3HKA,
MOXeT OBbITh, ¢ pabOTON B OOBIYHOHN JTA0OPATOPUH, C OOBIYHBIMH NPHOOPAMH,
HO B IIOJIHOM TEMHOTE.

A Temeph TpOBeAEM KadeCTBEHHbIE (HH3MUECKHE PACCYXKIACHHUS O
NpUPOAE BOJH, BO30YXKTAaCMBIX MEXaHWYECKHNM MAasTHHKOM B 0C000i
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CBEpPXTEKy4Ye MaTepHaIbHON Ccpele B YCIOBHUSAX BO3AYIITHOW aTMochepbl u
3€MHOT'0 TPAaBUTAIMOHHOTO (3PHUPHOTO) OIS

Pucynoxk 1

W3nydyenne mo nuHuM 1-1, coBmagaromee ¢ HampaBIEHHEM KoyieOaHUI
MasTHUKA, — OTO MPOAOJIbHBIC 3(I)I/IpHI>Ie BOJIHBI B BHJC TOPOHJIAIbHBIX
HanOojiee HEWTPAJbHBIX BHXpEH, 3aKPy4EHHBIX TOJBKO B HAlpaBJICHUU
JBHXKCHUA. HanpaBo 1 HAJICBO PACIIPOCTPAHACTCA OAWH WU TOT K€ THUII BOJIHBI,
HO B IPOTHUBOINOJIOKHBIX (pasax. [Ipu CEHCOpHOM BOCHPHUATHH INPOIOJIbHBIE
BOJIHBI «MSTKHE», YIPYIHe, OTPaKaloIfe CBOWCTBA BEIIECTBA, W3 KOTOPOTO
c/eNaH rpy3 MasTHHKa. BrpodeM, mocienHee OOCTOSTENHCTBO, JEMOHCTPH-
pyloliee «MaTepuio» MaKpPOBHXpEH, B paBHOM Mepe OTHOCUTCS KO BCEM
PacCMOTPEHHBIM Jajiee THIIaM BOJIH.

ITon marepueii a3pupHOrO BUXps ClelyeT MOHUMATh aHCAMOJb, CIIEKTp
Oosiee MENKMX BUXpeH TIIyOMHHBIX YPOBHEH, Y4acTBYIOIIMX B paccMaTpH-
BaeMOM JIOKAIM30BAHHOM JBIKEHUHU. [1OCKOJNBKY BUXpPEBOH CIEKTp 3dupa
KBAaHTOBaH BO BCEX MBICIIMMBIX ITPOCTPAHCTBECHHBIX Macitabax (I/I COOTBET-
CTBYIOIINX KPYTOBBIX YaCTOTaX — «BHOpAIMIX»), TAKOH e XapaKTep HMEIOT
TMo0bIe A(UPHBIE TPOIIECCHI.

B neprieHauKyIsSIpHOM HANpaBICHUH 2 — 2, €CTECTBEHHO, POPMUPYIOTCS
IMONIEPEYHBIE BOJIHBI, KOTOPLIC MOKHO Ha3BaTb TOIIOJIOTHUYECKHUMHU TapMOHU-
KaMH (CyOrapMOHHMKaMH) KJIaCCHYECKUX AJIEKTPOMArHUTHBIX BOJIH, IOTOMY YTO
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X BHXpEBas CTPYKTypa B 3TOM O3KCICPHMEHTE HMMEET MAaKpPOCKOIHMYECKHE
pasMepsl, TOUHEE pa3Mephbl 00pa3yrImux BOJHBI Buxpei. [lo B.A. Arrokos-
ckomy [10] Takue BOITHBI UMEIOT B TOpOKkK KapMaHa, 94TO OJIM3KO K MCTHHE.
OTH BOJHBI U CEHCOPHO, M MPUOOPOM BOCHPHHHUMAIOTCS cllabee MpOJOIBHBIX,
YTO, OJJHAKO, HE CBHIETEIBCTBYET 00 MX MEHBIICH HHTCHCUBHOCTH.

Ilo nuauu 3 —3 (B ropusoHTanbHON IUIOockocTH!) mox yriaoM 45° k
HAaIpaBJICHUIO JBIDKCHUSI MAasTHHUKA, TO €CTh K HAIIPABJICHUIO PACIIPOCTPAHEHHUS
NPOJONBHBIX BOJH (hOpMHpPYETCs 0c000€ MPOJOIBEHO-IIONEPEeYHOe H3ITydeHHE,
UMEIOILEE HPAGOBOGUHMOBYI0 BUXPEBYIO CTPYKTYPY C YIJIOBBIM IIarOM BHHTa
45°, ¢ Topamu, 3aKpy4€HHBIMU B JIBYX HalpaBieHUsX. MccrnenoBaHus Mokasa-
JM, 9TO 5TO H3JIyYeHHE COOTBETCTBYET OOBIYHON BEIECTBEHHOW CTPYKTYpe,
Ha3bIBaEMOW B TPATUIIMOHHON (r3HKe BoTHaMHU Ae bpoiisa. DTo caMmblie «TsoKé-
JBIe» U BA3KHE CIMPAIbHBIC BOJIHBI, B HANOOIBIIEH MEpe B3aNMOICHCTBYOIIHE
¢ BemiecTBoM. B HanpaBnenuu 3' - 3' uznyyeHue UMeeT aHAJIOTUYHBINA XapakTep,
HO C BUHTOM J1€6020 HAIIPABICHUS, YTO COOTBETCTBYET AaHTHBEIECTBEHHON II0
ocoboMy BocHpHHHMaeMoH cTpykType. [IpononapHO-TIONEpedHbIe BOJHBI — 3TO
KBA3MBEIIECTBCHHBIC 00Pa30BaHMs, OTHOCSIIUECS B JaHHOM CIIydae K Makpo-
3Ta)Ky BCEJICHCKOI HepapXUy U COOTBETCTBYIOIIHNE CYIIHOCTSIM «SIH» U «MHBY» B
JpeBHEKUTANCKON QHIoCcCODHH.

Emé pa3 HanmoMHUM, 4TO IO XOAY PAcIpPOCTPaHEHUS NMPOJOIbHBIX BOJIH
Ha TOBEPXHOCTH 3eMIIM JIeBas IPOJAOJBHO-NONEpEeYHas BOJIHA SBISAETCS Be-
IIECTBEHHO, a MpaBasi — aHTHBEIIECTBEHHOH. [10/100HbIE BOJIHBI PEACTABIISIOT
co00il mMoCIen0BaTENIFHOCTh TOPOMJANBHBIX BHXPEH, 3aKpy4eHHBIX B JABYX
HaIpaBJICHUAX TaK, YTO TOYKA Ha IIOBEPXHOCTH TOPA JBIDKETCS MO MPaBON HIIH
JIEBOM crupaiid noJ yriom 45°.

KBasnBeniecTBeHHbIE BUHTOBBIE CBOWCTBA BBIPAXKEHBI TaK)K€ B M3IIyde-
HUSX 10 HanpaBieHusM (4 - 4) — (7 - 7), OTHOCSIIUXCSI K THIy COBEPLICHHO
HEO)KH/IAaHHBIX IIPOAOJILHO-TIONIEPEYHBIX BOJIH C YIJIOBBIM IIaroM BHHTa 15°,
30°, 60°, 75° u TakHX >X€ aHTHBEUICCTBEHHBIX H3IyUYEHHH MO HaNpaBICHUIM
(4'-4"— (7' - 7'). IHTEHCHUBHOCTD 3THX BHXPEU-BOIH 10 MMEIOIINMCS JTaHHBIM
MEHBIIIE [0 CPABHEHHIO C OCHOBHBIMH (I HCIIOJIB30BAaHHBIX METOJIOB PErUCT-
pamum).

Bce paccMmoTpeHHbIe H3ITy4eHUS PacpoCTPaHIIOTCA PEUMYIIECTBEHHO
B TOPU30HTAIBHOM MIocKocTH. OOBSICHEHHE TaKOW 0COOEHHOCTH 3aKII0YAaeTCs
B TOM, YTO NPU3EMHBIN CIIOH 3(upa B paccMaTpUBaeMON YaCTH IPOCTPAHCT-
BEHHO-BPEMEHHOT'O CIIEKTpa BUXPEH MMEET SIPKO BBIPAKEHHYIO BEPTHUKAIBHYIO
AQHM30TPONMIO, a B TOPHU30HTAIBHON IUIOCKOCTH MPAaKTUYECKU OJHOPOJIEH.
OKCHepUMEHTAIBHO J0Ka3aHo, YTO aHU30Tpomnus 3dupa 00ycIIOBIeHa TpaBUTA-
IIMOHHBIM TOJIEM 3eMJIM TPU YYacTHH HPUCOETUHEHHOH <OKHUAKOH» Macchl
[2,11].

Crnenyer yIUTHIBATh TOT (PAKT, YTO TPpaBUTANNS (aHU30TPOINS d(YUPHOTO
MPOCTPAHCTBA) OKa3bIBaeT HEMOCPE/CTBEHHOE BIMSHHE W Ha CaM IIPOIECC
(¢opmupoBanns 3QUpHEIX BONH. [103TOMYy B BepTHKaNbHON M IPYruX INIOC-
KOCTAX 3(HUpHBIE BOJIHBI MMEIOT CBOM OCOOCHHOCTH; M B HACTOSAIIEE BpEMs
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HEJOCTATOYHO M3y4eHbl. Ho yCTaHOBIICHO, YTO OT TOPH30HTAIBHOMN INIOCKOCTH
BHHU3 PacIpOCTPAHSIOTCS BEIIECTBEHHBIE BOJIHBI, a BBEPX — AHTHUBEILIECT-
BEHHBIE, YTO PO3a U3ITy4CHHS (POPMUPYETCS TAK)KE B INIOCKOCTSIX, TPOXOISAIINX
yepes JIyd IPOI0IBHON BOJHEI IO YoM 45° K BEepTUKAIBHOM INIOCKOCTH.

PaccMoTpeHHbIE BOHBI B CBOOOIHOM 3(HpPE CYIECTBEHHO OTIMYAIOTCS
OT M3BECTHBIX YIPYTUX BOJIH, TaK KaK B JAHHOM CJIydae U3Iy4€HHUE MOXKHO
CUYUTATh U MOTOKOM MaKpPOCKOIMMYECKHX KBa3MUYACTHUI], paCIIPOCTPAHSIOIUXCS C
MaJIBIMH CKOPOCTSIMH U PACXOIUMOCTBIO OKOJIO 2°. (DTH 2° 00513aHBI KPUBOJIH-
HEMHOMY JBMXXECHUIO MAasTHUKA, a B JEHCTBUTENBHOCTH JTy4 MPAaKTUYECKH HE
pacxoxautcs). BoiHOBBIE CBoOiicTBa, TeM HE MEHEE, COXPAHSIOTCS M IPOSB-
JISIFOTCS B YaCTUYHOM OTPAaXKEHUU OT IPaHMIl pa3fiesia U B BHIIOJHEHUH 3aKOHOB
TEOMETPUYECKON ONTHKH IPU INPOXOXKACHWM depe3 OObrdHbIe JMH3BL. Kak
M3BECTHO, ONTHYECKHUE CBOMCTBA HETPAIUIIMOHHBIX BOJH IEPBBIM OOHAPYKUI U
ucnonb3oBan H.A. KossipeB [12]. B TBEpmoii >dupHoit daze, Hampumep, B
TPaBUTAIMOHHOM II0JI€, O-BHIMMOMY, MOTYT CYIIECTBOBATh M YIPYTHE BOJHBL,
He o0nanaromye coOCTBEHHON BHUXPEBOH CTPYKTYpOH, HO 3TH ITUHAMHYECKHC
MPOLIECCHI OTHOCSTCS YK€ K 0cO00MY «KBa3HBEIIECTBEHHOMY» 3(upy («roio-
TrpaMMe CTOSTYUX BOJHY).

OnucaHHBIN BBIIIE TEXHUYECKH MPOCTOH, a B (PU3NYECKOM OTHOLICHUH
JIOCTAaTOYHO CJIOKHBIM OMNBIT MMEEeT TIyO0OKOe IO3HaBaTeNbHOE 3HAUYEHUE U
MO3BOJISIET C/IENAaTh CIEAYIOIINE BHIBOIBI.

1. ITockonpKy HPOAOJIBHO-TIONEPEYHOIl BOJIHE C YIJIOBBIM BHHTOBBIM
mraroM 45° kak BonHe Ae bpoiiis 6nm3ka mo (GU3UIEcKo CyTH KilaccHiecKas
BEILICCTBEHHAS! CTPYKTYpa B BHAE IEMECHTAPHBIX YaCTHI], TO M JPYrMM OOHa-
PY’KEHHBIM 3(HUPHBIM BOJIHAM 3TOTO THIA C APYTUM BHHTOBBIM IArOM JOJIKHBI
COOTBETCTBOBaTh HEKHE ()OPMBI BELIECTBA, IOMCK KOTOPBIX ILEJIECO00pa3HO
BKJIIOYHTh B TIPOrpaMMy HAy4HBIX HccienoBaHuil. [loreHnmanbHO, Kpome
M3BECTHBIX, MOXKET CYIIECTBOBAThH €mé M0 4 BUAA JIEMEHTAPHBIX YacTHUIl U
AQHTHYACTHUI] KaK MPHHAUICKAINIMX HAIIeMy NPOCTPAHCTBEHHO-BPEMEHHOMY
3TaXy, TaK U 3a €ro MpejielaMu, WIH — KaK TOBOPAT 330TEPUKU — B JIPYTHX
Jrana3zoHax BUOpaui.

B TpamumnuonHON (uU3MKE MOMEHT HMMITyJIbCa 3JEMEHTAPHBIX YaCTHIL
XapaKTepu3yeTcsi CIIMHOBBIM YHCIIOM, KOTOPOE UMEeT 3HaueHue s (poToHa 1,
g anektpora 1/2 u gna K- m mu-mesonoB 0. ITo gmarpamme pucyska |
MIEPBOMY COOTBETCTBYET IOIepedHast 3(UpHasi BOJIHA, BTOPOMY — NPOIOJIBHO-
HOMEpeYHas ¢ YIJIOBBIM ImaroM 45°, a Me30HaMm — mpojoNbHas BoiHa. Ham
SKCHEPUMEHT YTBEP>KJA€T, YTO JOJDKHBI CYIIECTBOBAThH AJIEMEHTapHbIE YacTU-
LBl ¥ aHTHYACTHIIBI cO criuHoM 1/6, 1/3, 2/3 u 5/6.

[lo npuHOMIY TOMOJNOTHMYECKOH M CHCTEMHOW (pakTaabHOCTH [7]
CEeMHIIy4YeBas po3a BELIECTBEHHOIO BUXPE-BOJHOBOIO H3IY4EHHUS NpUCYIIA
BceM MacmTtabam BceneHHOMH, B TOM ducie Teo(U3NIeCKOMY, COTHEUYHOMY H
npyruM. Ilpn 3TOM HY)XHO MMETh B BHIY, YTO NOHSTHS «IPABOE» U «JICBOE»
HUMEIOT CMBICT TOJIBKO IPH HAJMYWH IIEHTPA TPaBUTALNH, TAaKXKe KaK HOHATHS
«BEpPX» MW «HU3», KOIJAa pPACCMATPUBAIOTCA IPOIECCHl B BEPTHUKAIBHOI
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wiockocTH. LIeHTp rpaBuTanuy UMeeT Mo0as JTOKaIN30BaHHAs Macca, TO €CTh
mr000e (PU3UUECKOE TENNO MM CHCTEMBI OT JJIEMEHTAPHOM JacTHIb! 10 Beenen-
HOU B menoM. Kak HM yAUBUTENBHO, HO O 7 >KMBOTBOPAILIMX JydaX «CBETa»
HEOIHOKPATHO YIOMHHAETCS B 330 TEPHUCCKUX NCTOUHHUKAX.

2. Bce BONHBI B CBOOOIHOM 3(pHpe HMEIOT BUXPEBYIO IPUPOAY (YIpyTHE
BOJIHBI B KBa3HMBEIIECCTBEHHO! TBEPAOi (aze adupa TpeOyIOT OTAEIBHOIO pac-
CMOTpPEHUS), I0ATOMY JIOTUYHO PACIpPOCTPAHUTH YCTAHOBJICHHBIE 3aKOHBI BOJI-
HOBOW 3()MPOIMHAMHUKHM Ha BECh €CTECTBEHHBI JHMana3oH MPOCTPAHCTBEHHO-
BPEMEHHBIX BUXPEBBIX MacIITa0oB. Torna mpoxojbHbIE M MONEPEYHBIE BOJTHBI
OKAa3bIBAIOTCSI OOLIMMH Ul JIIOOBIX BEIIECTBEHHBIX M aHTHBEIIECTBEHHBIX
MupoB. OTCIOfia ClIeAyeT, YTO MO0 ONTUYECKOMY U APYT'MM BUAAM 3JIEKTpoMar-
HUTHOTO W3JTydCHUs HENb3d ONPEICINTh, KaKOH OOBEKT MbI HAOMIOmacM —
TaJakTUKy WIM aHTUTANAKTHKY. DTOT BBIBOJ CIEAyeT NPUHATh BO BHUMAaHHE
acTpodu3ukam.

OueBHIHO TAaKXKE, YTO JABOWHBIC M TPOHHBIE HETPAIUIMOHHBIE H300pa-
JKEHUSI KOCMUYECKHX TeJI MOTYT HalTH TEIeph CBOE OOBSCHEHHE, €CIIN Y4eCTh
CYIIIECTBOBAHME 7 THUIOB Y3KOHAIPABJICHHBIX BEIECTBCHHBIX (QHPHBIX BOJH,
BO3HHKAIOIUX B KaXJI0OM T'PaBUTHUPYIOIIEH cHCTEME.

3. CkopoCTh pacmpocCTpaHeHHUs U COOCTBEHHas 4acToTa (yrjioBasi CKO-
POCTh BpAICHUS BUXPEil) 3(UPHON BOJHBI OOPATHO MPOMOPIHOHATBHBI pa3Me-
py obpasyromux e€ Buxpeil. CiemoBarebHO, JIEBee MUKPOMHUpPA C yMEHBIIIE-
HUEM BUXPEBBIX MacCIITa0OB CKOPOCTh BOJH (B MEPBYIO OUYEpellb dJIEKTpoMar-
HHUTHBIX TONOJIOTHYECKUX TApMOHHK) OyzeT Bcé Ooiiee MpeBHIIaTh CBETOBYIO, a
IpaBee MHKPOMHpPA — BOJIHBI (TOIIOJIOTHYECKHE CyOrapMOHUKH) OyIoyT 3aMen-
nstees [8].

Perucrpanus (neTeKTHpoBaHNE) HETPATUIIMOHHBIX BOJIH OOBIYHBIMU (U~
3WYECKUMHM METOAaMH 3aTpyJHEHa II0TOMY, YTO MEXIY BHXPE-BOJHOBBIMHU
CTpYKTypamu 3¢Qupa, NpUHAIJICKANMMU PA3IHMYHBIM CEUEHHSIM INPOCTPAHCT-
BEHHO-BPEMEHHOTO BHXPEBOTO CIIEKTpa (pa3iM4YHBIM YPOBHAM MuposmgaHus),
CYIIECTBYET SHEPrOMH(pOPMAIMOHHBINA Oapbep, OTpaKkaroluid (yHIaMEHTAaJb-
HOE CBOWCTBO CBEpPXTEKy4ero 3(upa Kak CTepeoJUHaMHYECKH MHOTOMEPHOM,
(bpakTanbHON CHHEpreTudeckoit cucrteMbl [7]. MoOXHO cKa3aTh, 4YTO 3]1€Ch
peanu3yercs IPUHIMIT HAaUMEHBLIEro JAeUCTBUS Ha 3QUPHOM ypOBHE (B MHOTO-
MepHOM Bapuante). CriocoOHOCTh YIpPaBIsTh YKa3aHHBIM OapbepoM JISKUT B
OCHOBE (DYHKIMOHMPOBAHMSI BCEX €CTECTBCHHBIX YCTOHUYMBBIX CHCTEM U
crenuQUIecKy pean3oBaHa B MUPE JIEMEHTAPHBIX YacTHIl, 3BE3 U B KHBOH
HpUpoJE, 4eM 00YyCIIOBICHO MTOCTOSHCTBO BCETO, YTO HAC OKPYIKaeT.

Bpems «ku3HN» MpHOOPOB € UCKYCCTBEHHBIM OWOIIONEM [5] B HeM3MeH-
HBIX JIA0OPATOPHBIX YCIOBUSX JISKUT B MpEAENax OT TPEX 4acoB IO HECKOIIb-
KuX pAHed. MchbITaHbl yCTpPOMCTBA, pEarupyrollue OemepMUHUPOSAHO Ha
HETPAJUIIMOHHBIC BO3MYIICHUA 0 HCCKOJBKUX HECIIb. He HUCKJIIOYCHO, 4YTO
yKa3aHHBII Oapbep MOPTHUT KU3HH MHOTUM H300peTaTessiM BEUHBIX JBUTATENeH
U HUHEPUOHUOWUAOB IIPHU IIONBITKE HWCIIOJIB30BATH B Ka4YCCTBC pa6oqero TCIa
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CBOOOIHBIN CBEpXTeKyunid 3Qup (MarepualibHOE, HO BUPTYaIbLHOE MPOCTPAH-
CTBO).

O¢upHbIe BOJIHBI ¥ KBa3UBEIECTBO MPOSBIAIOTCS B HAIlIEM MHUPE B BHZE
(hMKKep-IIyMOB, KOTOPBIE XapaKTEPU3YIOT N3MECHEHHE MPOHUIIAEMOCTH 3HEP-
TOMH(POPMALIMOHHOTO Oaphepa BO BPEMEHH C pPOCTOM pa3MepoB BUXpeEil (yMEHb-
IIEHUEM KPYrOBOH YacTOTHI) M CTATUCTUYECKH OTPAXKAIOT BIHMSHUE KOCMOQH-
3MYECKUX U reodusnueckux (Gaktopor [6]. BHemHue cBs3u 3emin Ha Kiac-
CHYECKOM BEILIECTBEHHOM U IIOJEBOM YPOBHE HMEIOT JpPYTyl IpUpPONY,
SHEepreTuka KOTOPOH ONpenesseTcss BUHTOBBIM JABMXEHHUEM 3BE3IAHBIX BUXpel
TOHKOCTPYKTYPHOTO 3()upa B aBTOKOJICOATEIHHOM PEKUME.

YBenu4yeHne MpOHULAEMOCTH SHEPTOMH(POPMAIIMOHHOTO Oapbepa ¢ poc-
TOM IIPOCTPAHCTBEHHOTO MacITaba (pu3n4eckoro mpouecca MoATBEPKAAIOT HE
TOJBKO XapaKTEPUCTHKU (DIMKKEp-IIyMOB, HO M APYIUE JKCIEPUMEHTAIbHbIC
¢axTel. Hampumep, peructpamust 1oro-3amagHoro reoGpu3ndeckoro 3GpHpHOTO
motoka B Jabopartopun >¢¢eKxTiBHA mepBele 3 waca. Tem He MeHee, Ooiee
OTKpBITBIE CHCTEMBI, TAaKHE KaK AEPEBbs, BOCIPUHUMAIOT 3TOT HOTOK IIOCTO-
SHHO (CpPEIHECTATHCTHYECKH), YTO IIOATBEPIKAACTCS aCHMMETPHUEH T'OTOBBIX
KOJIeIl B COOTBETCTBYIOIEM HampaBienuu [2,4]. Takum obpa3zom, poib CBO-
6omHOTO 3(hUpa NEHCTBUTENHFHO PACTET C yBEIWYEHHEM pa3MepoB BHXpEil, O
4éM yIIOMMHAIOCh B Hayajle CTaThH, U 3TO JAOJDKHO YUMTBIBATHCS NPH MOCTPO-
€HUU TEOPETUYECKUX MOJCIIEH.

Co31aBaTh UCKYCCTBEHHBIE OHMOMOJIS, TO €CTh «PACKOBBIPHBATEY SHEPIO-
MH()OPMAMOHHBIH Oapbep W BBIXOAWTH 3a INPEIEIbl €CTECTBEHHOTO CIEKTPa
BUXPEBBIX BO3MYyIIEHHH 3(upa — 3aHATHE HEOE30NaCHOE M OTBETCTBEHHOE.
Haubonee 6e30011HON pa3HOBUIHOCTBIO IMPOIYKIWH HETPAJAWUIMOHHBIX IIPO-
IIECCOB SIBJISICTCS] TaK HA3bIBAEMBbIH 3JIEKTPOHHBINH «CMOTY, TeHEPUPYEMBIH COB-
PEMEHHBIMH DJIEKTPOTEXHUYECKUMH W JPYTHMH YCTPOMCTBaMH, CO3IaTelN
KOTOPBIX HE YYUTHIBAIOT CBONCTB PEaIbHOTO 3(Hpa.

4. CrnenyrouuM GyHIaMEHTaJIbHBIM HalpaBleHUEM (H3MYECKUX HCClie-
JIOBaHUI SABIAETCS MOUCK U M3YYEHHE CIIOCOOOB «OCTAaHOBKMY» H3IIyUEHHH, TO
€CTh IIepexo0/ia BUXPEe-BOJHOBOIO KBAa3MBEIIECTBA B JIOKAIN30BaHHbIE KBAHTO-
BbIE aBTOKOJIeOATEIbHBIE CHUCTEMBI THUIA AJIEMEHTapHbIX yacTull. ITyTu peme-
HHUS JTOW TNpOOJieMbl TpeOyIOT JalbHEWIIe JeTalu3alud SMIUPUIECKON
MOJIETIH CTEPEOAMHAMUYECKH MHOTOMEPHOTO 3(upa ¢ pa3paboTKOil OCHOBHOTO
3akoHa Mupoznanus. [Ioka MOKHO JHIIB IIPEAToaraTh, 4TO 3a IMPOCTPAHCT-
BEHHO-BPEMEHHBIMH Tpe/elaMi OOBIYHOTO BEIIECTBA, B APYIMX KBAHTOBBIX
CEUCHHUSX BUXPEBOTO CIIEKTPA, «TEMIIEPaTyphl» KBa3HMBEIECTBAa HMXKE «abco-
JFOTHOTO HYJISI» JaXKe Ha MOBEpXHOCTH 3eMud. [1o3TOMy Tam HET yClIoBHH JuIst
TOSIBJICHHS] yCTONYMBBIX JIOKAJIM30BAaHHBIX BUXPE-BOJIHOBBIX (hOpM (Makpo- HiH
(heMTOCKOIMYECKHMX IeMEHTapHbIX YacTull). O4eBUAHO IS TIepexo/ia B HacTo-
SIIIee BEeIIECTBO BOJIHOBBIM MPSIMOJIMHEWHO JBIKYIIMMCS CTPYKTYpaM HE00X0-
IUM TPUTOK 3HAYUTEIHHON MOMONHUTENBHON sHepruu. OmHAaKo (EHOMEHBI
mapoBoit MotHUK U HJIO HECOMHEHHO OKa3bIBAIOT PEATbHOCTh CYIIECTBOBA-
HUSI MAaKPOCKOIIMYECKHX 3JIEMEHTapHBIX YaCcTHII.

Suumkoneaust Pycckoit Meicim. T. XXV, ctp. 129



Pycckoe ®usmyeckoe OO01IecTBO

JloImKHO OBITH HOHITHO, YTO CEHYac JEIaroTCs MEPBbIE MIard B OO0
TEOpHIO 3(QUPHBIX HETPAAWIMOHHBIX BOJH M KBa3WBEILECTBA. 3a IpeaesiaMH
JAHHOTO (PU3MYECKOT0 3KCIICPUMEHTA C NMPHUBICUCHUEM APYroro 3MIHpHUEC-
KOT0 MaTepHajga yCTaHOBJIECHO, YTO BHXPE-BOJHOBBIMH CBOWCTBAMH 00JamacT
m000# MOTOK, JF000€ ABIKeHHE 3(prpa HE3aBUCHMO OT €Tr0 MPOUCXOKIACHUSI
[4,7,11]. dusuyeckoe Teno, HaxonsAmieecs B S(UPHOM IMOTOKE, CTAHOBUTCS
HUCTOYHUKOM BTOPUYHOTO H3IY4YEHUS C YUETOM HepapXHU T'PaBUTALMOHHBIX
NoJIeH, HO yXe IO ONMCAaHHOW BBIIMIE CXEME, TO €CTh TEIOM T'€HEepUPYIOTCS
a¢upHbIe BOJHBI BceX 12 THMOB B TpEX IIOCKOCTsX. [Ipu aToM mon Tenom
MOJIpa3yMeBaeTCs JH000# BEIIECTBEHHBIN 00BEKT, 00JIaIalONIHiA KITaCCHUCCKOM
MAacCCOM.

Taxum 06pa3oM, KpOME PacCMOTPEHHOTO MAKPOMEXaHUYECKOTO CIIOCO-
0a (pucyHok 1), 3¢upHBIE BONHBI B BHAE TOIOJOTHYECKHX CyOrapMOHUK H
MaJIOM3yYCHHBIX TapMOHUK ((peMToMacmrTad) Bo30yKIaroTcs BceMu (GopMamMu
MaTepuagbHOTO ABMXEHUS, B TOM 4YMCIe eKTpoHaMmH. [loaTomMy mpocTpaHcT-
BEHHO-BPEMEHHOH CIICKTPaJIbHBIH COCTaB HETPAANUIIMOHHBIX BOJIH YPE3BBIYANHO
IMIUPOK ¥ MHOT00OPA3eH, YTO CO31aET M3BECTHBIC TPYAHOCTH B MX HACHTU(H-
Kaiuu 1 u3ydeHun. Korza ke ¢pu3ndeckue OCHOBBI TAKUX BOJH BOOOIE HEH3-
BECTHBI, HAUMHAIOTCS PACCYKICHUS 0 «HE(HU3UUECKOI KOMIIOHEHTE) J1a3ePHOTO
u3ny4eHus [13], XpoHanbHBIX HOJIX, ICU-BOJHAX U T.1.

OyHnaMeHTaNbHBIA 3aKOH 3()UPOJUHAMHKMA HIPAaeT BaXKHYIO pOJb B
(dopmupoBanun obinka BeeneHHoM, BKIIIOYAast ¥ Halll TUIOTHBIA Mup. J[BeHaa-
THITydeBasi po3a BUXPE-BOJIHOBOTO M3ITyYCHHS MO3BOJISET 3aIITHYTh 1O (heHO-
MEHOJIOTHYECKOE ITOKPBIBAJIO 3JIEKTPOJMHAMHUKH. Hampumep, Ha OCHOBaHHHU
9TOT0 3aKOHa OTKPBITA TOHKas 3QHUpHAs CTPYKTYypa MarHUTHOTO TOJISI M TEOpe-
THYECKH IIPEACKA3aHO HOBOE (M3MUYECKOE SIBICHHE, KOTOPOE 3aTeM ObLIO
oOHapyxeHo B yabopaTopHOM ombiTe. OO0 3TOM OyIeT paccka3aHO B CTaThe
«[1poaONBHEIN TEPMOMATHATHBINA 3P PEKT.

Bparienue 3emin co31aét noTok ddupa (3GUpHEIA BeTep) ¢ BOCTOKA Ha
3amaj, KOTOPBIH, pacmaiasich B KaKIOH TOYKE I'PaBUTALMOHHOIO IOJIA 3eMIIH
Ha 12 jydell B TOPM3OHTANBHON M APYIHX IUIOCKOCTAX, CO3MAET YCTONYMBYIO
pPEETKY CIUPAIbHBIX BUXPEH U aHTHBUXPEH, Ha3bIBAEMYIO CETKOM XapTMmaHa
[4]. C roro-zamajia Ha ceBEpO-BOCTOK HAINpaBJIEHbl HanOoJiee WHTCHCHBHBIE
BEIIIECTBEHHBIE MPOJOJIHHO-TIONEPEYHbIe BOJHBI THNA 1¢ bpoina (iH), a ¢
ceBepo-3alaia Ha IOr0-BOCTOK — aHAJOTMYHBIC AHTHBEIIECTBEHHbHIE BOJIHBI
(HB) C XapakTEpHBIMH pa3MepaMH BHXpel MaKpOCKOIIMYECKHX pa3MepoB. B
MOEl SKCIEepUMEHTAILHOM NMPAKTHKE reoQHU3NYEeCKUil sH-BeTep ObLT OOHapy-
JKEH TIEPBBIM, U BBI3BIBAIO OOJIBIIOE HEAOYMEHHUE, TIOYEMY OH OTKJIOHSETCS Ha
I0r0-3a11a i, a He COBIAJIaeT C HalpaBJICHUEM BpalleHns1 3eMIIH (TOYHBIN 3arman)
[2].

CriupaibHO-BUXPEBBIE SUEUCTBIE CTPYKTYPHI JOJDKHBI CYIIECTBOBATh
TaK)K€ B IPAaBUTALIMOHHBIX MOJIIX 3BE3], TajgakTuk u BeenenHoi. 3BecTHO, UTO
BCE 3TH OOBEKTHl MMEIOT MAarHWUTHBIE IOJS, KOTOPBIE OTHOCATCS K BEIIECT-
BEHHBIM 00OpaszoBaHusiM. Ho BeIie ObUTIO MOKa3aHO, YTO B CBOOOTHOM d(upe
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POXKIAIOTCSl TAKKE MATEPUANIbHBIE MHUPBI C PE3YJIbTUPYIOIUM CIHPAIbHBIM
MOMEHTOM HMIIyJbCa PaBHBIM HYIIO, TO €CTb PaBHBIM KOIHYECTBOM KBa3H-
BEIlECTBA M aHTHWKBaszuBemiecTBa. CleIOBaTEIbHO, HA BCEX HEPAPXUUECKUX
ypOBHsAX BcelneHHOM, Kak U B MPU3EMHOM MOJIPOCTPAHCTBE, NOJKHBI CYIECT-
BOBATh HEJIMHEWHBIE ITOJIPOCTPAHCTBA CBOOOIHOTO 3(Hpa C STICHCTHIMHU BHX-
PEBBIMH CTPYKTYpPaMH COOTBETCTBYIOIIUX apaMeTpPOB.

OnHaKO HEN3BECTHO, KaK B 3BE3[aX M TaJaKTHKax POXKJaeTcst 0ObIYHOE
BellecTBO. Hackonbko mpuMeHHMMa COBpEMEHHasi TEOpHUsl CBEPXTEKyuel >KU-
KOCTH K BHXPEBOH IMHAaMHKE MHOTOMEPHOTO (pakTaibHOro (pu3ndeckoro
MPOCTPAHCTBA B MEXralakTHueckux Macmradax? [loaToMy cerogHs HeT oTBeTa
Ha BOIIPOC O CYILECTBOBAaHUU B Hallel BCEleHHOU aHTUraJlakKTHK C aHTU3BE3-
Jamu. B naHHOM ciydae W TpaJWIMOHHBIE WHCTPYMEHTAJIbHBIC HAOMIOICHUS
OeccuIbHBI, TaK KaK HE3aBUCHMO OT 3HAaKa CIMPAILHOCTH BEIIECTBO H3IIydaeT
OJIMHAKOBBIE CBETOBBIE BOJIHBI. OcTarcsi HafesAThCS, YTO 3Ta 3amada Oyner
pelieHa ¢ MPUMEHEHHEM HHCTPYMEHTAIBHOM 0a3bl BBICIIEH (DU3UKH.

Ha 3emne ciupanbHO CUMMETPHYHBIN MUP CTEPEOAMHAMUYECKUX, TOMO-
JIOTHYECKUX FAPMOHUK, CONPOBOXKIAIOIIUX BELIECTBEHHBIE MPOLIECCHI, BIIOJIHE
MOXHO Ha3BaThb BHUPTYaJbHbIM B CPaBHEHHH C IPABOCIUPAIBHBIM IUIOTHBIM
¢dusnueckum MupoM («puzudeckuM iaHom»). Takxke BUPTyalIbHbI aHAJIOTU4-
HBbIE CHMMETPUYHBIE MUPHI Ha IPYTUX YPOBHSIX Hepapxuu BceeneHHOM.

OCHOBHO# 3aKOH 3(pUpoAMHAMUKH (PUCYHOK 1) MO3BOJIIET OTOXKAECT-
BUTH IJI00AIbHYIO aHH30TPOIUIO NpocTpaHcTBa [14, 15] ¢ BemiecTBEHHOH Ipo-
JIOJILHO-TIONIEPEYHOW BOJHOW THma e bpoiins, mnopokaaeMoil BpaleHHEM
Bcenennoit B menoMm (B BEPTHKAJIBHOM IO TPABHTAIMOHHOMY OO, HIIH
9KBAaTOPHAIBFHON TUIOCKOCTH). ['TTaBHBIA OpOWTANBHBIA MPOIOIBHEIN 3(PHUPHEII
HNOTOK, PETUCTPUPYEMBIA Ha MOBEPXHOCTH 3€MIIM, COCTABIIAET C ITHUM Halpas-
nenueM yron 45°. Pacmonaras JaHHBIMH O PO3€ M3IY4EHHs, yJaloCh OIpe-
JIEINTh UCTHHHBIE KoopAuHATh! LleHTpa BceneHHON BO BTOpOH 3KBaTOpHAlb-
HOM CHCTEME:

npsiMoe BocxoxaeHue o = 330°+ 3°;
CKJIOHEHHE 0= 25°+3°.

ITo HaGmroeHUAM 3a aKTHBHOCTHIO LIeHTpa HETpaaIUIIMOHHBIM METOA0M
B 2001 r. Obun 3adUKCHpPOBAaHBI MaKCUMyMBI H3JIydeHus S5, 22 mapra, 3
amnpens, 2 u 26 uronsd, 23 asrycra, 10 u 30 cenrs6ps. Corpyanuxkom I'AO PAH
B IlynkoBo A.A. ImuTansHONH IOKYMEHTAIHHO TOATBEP)KICHO IOBBIIICHUE
aktuBHOCTH COJIHIIA B TOCNEAYIONIME JHU ITOCe YKa3aHHBIX JaT. 3aMeYeHO,
uyTO HalifeHHbIN LlenTp BecenenHol no HampaBIeHHUIO (L COBIAJAET C OJHOU M3
TPYNIIHPOBOK KBa3apoB, TOTAa Kak Jpyras TPYIIHPOBKA OSTHX OOBEKTOB
pacrnoyio)keHa B TOH ke miockoctu (6 = -30°) mox yrmom a = 15° [15].
XapakTepHO, 4TO YIIIOBOE PACCTOSHUE MO 0. MEXIy IPyNIHPOBKAMHU KBa3apoB
cocrasiser 45°.

Kak ciemyeT U3 BBIIIEN3I0)KEHHOTO, OCHOBHOW 3aKOH 3(pHPOANHAMUKH,
MPOJIMBAIOIINI CBET Ha JUHAMHMKY BcelneHHOHW M nepBONpHYMHBI 00pa3oBaHMs
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BUPTYaJIbHBIX U PEabHBIX MapauIeIbHBIX MUPOB, IJIS BHICIICH (PU3UKH OKa3bl-
BACTCs] CPABHUMBIM 10 3HAYMMOCTH C 3aKOHOM BCEMUPHOTO TATOTEHUS. B 00BE-
ME TOJYYEHHBIX SMIHMPHUCCKHX MaTepHanoB c(HOPMYIUPYEM 3TOT 3aKOH B
CIIEAYIOLIEM BUJIE.

JIro6oit nuHAMIYECKUH (QH3UUECKUil porecc Bo30yXIaeT B CBOOOTHOM
a¢upe 12 TUIOB BUXPEBBIX BOJIH, B MX YHCJE MPOJAOJbHbIEC, HNONEPEYHbIE U
MPOOJIHO-TIONIEPEYHbIE, PACIPOCTPAHSIONINECS IPSIMOJIUHEHHO B BUIE Y3KUX
MY4YKOB uepe3 Kaxaple 15° B MIOCKOCTSX, NMEPNEeHAUKYISIPHOH, NapaulenbHOMN
u nox yriaoM 45° K TpagueHTy IpaBUTAIMOHHOro moijsd. OT BepTUKANbHOU
HYJIEBO! INIOCKOCTH, IPOXOAAIIEH Yepe3 NPOo/I0IBHYIO BOJIHY, ClieBa OT HAOJII0-
Jatensi, HOPMalbHO OPHEHTHPOBAHHOTO B TPAaBUTALMOHHOM IOJIE JIMLIOM B
CTOPOHY PaclIpOCTPAaHEHHs BOJHBI, CO3JAIOTCA BELIECTBEHHBIE BHXPE-BOJHO-
BbIE NTOTOKH, a CIIPaBa — aHTUBEIECTBEHHBIE; B MEPIECHIUKYISPHON IIOCKOCTU
BEIIIECTBEHHBIEC BOJIHBI HANIPABIICHBI BHU3, 4 aHTHUBEIIECTBEHHBIE — BBEPX.

Bonnbl, u3nyyaemble B INIOCKOCTH MO YoM 45° K rpaiu€HTy rpaBUTa-
IIMOHHOTO TI0JIsI, @ BOSMOYXKHO, M IO/ IPYTUMH YTJIaMH, TPeOYIOT AalbHEHIIEro
Gosiee IETANTBHOTO U3YUICHUSL.

O TIIaBHBIX CIEACTBUAX W3 3TOrO 3aKOHa OBbUIO CKa3aHO Bbime. Ho
oTMeuy em€ pa3, uyTo BHEUIHWH 3(QUPHBII MOTOK (MPOAOJbHAS BOJHA) MPH
B3auMoJIeHicTBUN ¢ 3eMiIel MOpoXaaeT Ha €€ MOBEPXHOCTH B TOPU30HTAIHHOM
IUIOCKOCTH BCTPEUHYIO Hamboyiee JIETKO PEeTUCTPUPYEMYI0 KBa3HBEIIECT-
BEHHYIO BOJHY e bpoiins, oTknoHsomyocss BieBo Ha yroa 45°. Ecmu aToT
BHEUTHMH ITOTOK BBI3BaH JABM)KEHHEM 3eMii 1o opOure BceneHHOH, TO 3T0 U
ecTh riobalbHas aHW30TPONHUS NMPOCTPAHCTBA. [103TOMY MOIBITKH OTOKAECT-
BUTb 3Ty BOJIHY C FHIIOTETHYECKMM KOCMOJIOTMYECKHM BEKTOPHBIM MOTEHIIHA-
JIOM, MEPHEeHIUKYISIPHBIM PaJladbHOMY HAIpaBJICHUIO B INIOCKOCTH JKBaTOpa
BceneHHo, TPUBOIAT K OIIHOOYHOMY pe3ynbTaty [14,15].

B peamsrom Kocmoce nmeercst MHOKECTBO MepapxXxudeckn 00O3HaueH-
HBIX MaJbIX M OOJBIINX TI'PaBUTAIMOHHBIX ILIEHTPOB, MOATOMY JI00as posa
3(HUPHOTO M3ITyUYeHNUs], OTpaXkasi CyNepHO3UIMIO TPABUTAIIMOHHBIX HOJIEH, Ipej-
CTaBJIA€T COOOH CI0KHOE MHOTOJIY4eBO€ M MHOTOYpOBHEBOE 00pa30BaHME,
U3Yy4E€HHE KOTOPOTO MPEACTABIIAETCS MHE HAUBAKHEHUIIIEH Hay4YHOU 3a1a4yeil.

OcTaércs coxkanerb, YTO, HECMOTpPS Ha OYEBUAHYI0 KOHCTPYKTHBHOCT,
KOHIENIHsI 3pHpa IO CHX IOp 3aMaTdMBAETCS M OTBEPraeTcst OQHINAIbHON
HayKoH. A Ui mpeoposieHust 3(UPHOTO JaJbTOHW3MA HAJ0 BCEro JIMIIb Ha-
IpsiYb CBOIO MHTYHMIIMIO M YyBCTBEHHYIO c(epy. Toraa, mepemarnyB rpaHuIibl
OJTHOMEPHOTO B 3()MPHOM CMBICIIE BEIIECTBEHHOTO MHUpa, HA KaXXAOM Jlabopa-
TOPHOM CTOJIe, B JIOOOM JIBMKEHUHU BBl OTKpOeTe AJs ceOsi YAWBUTENBHYIO U
COBEPIIEHHO HE HW3YyYEHHYI0 HOBYIO (DH3HUYECKYIO peanbHOCTh. HemoHSATHO,
MoYeMy Hay4yHYIO 3JIUTY BCEX CTpaH yCTPaWBAIOT WICH IPUMHTHBHOTO Mate-
pHuanm3Ma, modeMy e€ 3aBOpakKnBaeT, BOCXHUIIACT MILTIO3US MPOCTOTHI M MOIIU
JIETKO YTIPaBIIIEMON TEXHOKPATHYECKOW KOJIECHHIIBI, KOTOpas KaTUTCS B IMpPO-
nactb? OJHAKO M JErKOBepUE B pealM3aliH Oe30IacHBIX HETPaJUIMOHHBIX
TEXHOJIOTMH HE MEHee YAWBHUTENIBHO, MOTOMY YTO 3Ty NPOOJEMy Henb3sl pe-
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IINTh, HE CO3JaB BBICHIYIO (M3MKY MHPO3JAHHS, OJUH M3 3aKOHOB KOTOPOH
o0cyxIancs B TJaHHOM CTaThe.

ABTOp BBIpaxkaeT rirybokyro OmaromapHocTs cotpynauky 'AO PAH B
IlynkoBo A.A. IlnuranbHONW 3a AaKTUBHOE COTPYOHUYECTBO B H3YUEHUH
KOPPEJSLMY COJIHEYHOW aKTUBHOCTH ¢ npoueccamu B LleHTpe BeenenHoil.
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MynKoBCKuiA paguoTeneckon NPMHUMaeT curHanb! u3 LieHTpa
BceneHHow'’

B cratee [1] coobmamoch, YTO OTKPBHITHE OCHOBHOTO 3aKOHA
3(¢UPOIMHAMUKY II03BOJIMJIO ONpEAeIuTh KoopauHathl lleHTpa BceneHnoit
(IB). Dro obmacte MeTarajgakTHKH B HallpaBICHHH MEXIY CO3BE3IHSIMHU
[Terac u Jlebenp ¢ KOOpAMHATAMHU BO BTOPOH 9KBAaTOPUAJIBHOM cHUCTEME: IMps-
Moe BocxoxaeHue o =330° u cxinoHeHne & = 25°. Taxxke OBUIO OOHAPYKEHO,
gyro [[B criopaguuecky MHTEHCUBHO H3JIy4aeT BOJIHBI-YACTHUIIBI HEM3BECTHOTO
MPOMCXOXICHUSI, KOTOpPBIE IO CBOMM XapaKTEpUCTHKaM OoJjiee BCETro COOT-
BETCTBYIOT MOIIHBIM HETPAIMIUOHHBIM (3(HPHBIM) BO3MYIIEHUSIM B HINPOKOH
nosioce BuxpeBoro cnekrpa. C mapta 2001 KOHTpONb AAHHOTO H3ITy4YEHUS
OCYIIECTBIISUICS. C OMOMIBIO JTA0OPATOPHOTO NMPHOOpPa C NCKYCCTBEHHBIM OHO-
TI0JIEM, TIPHHIMI PaOOTHI KOTOPOTO OCHOBAH Ha MCIOJIb30BAHUM MHOTOMEPHBIX
CBOWCTB MHPOBOTO dupa [2].

B oktsa0pe 2001, mo npemnoxernuto A.A. llmuTansHO#, B pacuérHOE
BpeMs ObUT BKIIFOUEH Oombimoii paguoteneckon 'AO PAH B [TynkoBo. I BHOBB
OTKPBITHE IMOATBEPIIMIIOCH — PATUOTENIECCKOI 3apErHCTPUPOBAT HETPAJUIIUOH-
Hble curHaiibl u3 [[B!

Jisa nokaszaTenbCTBA HE AJIEKTPOMArHUTHOM MPHPOABI MPUHUMAEMBIX
BOJIH, 00JIydaTeJb aHTEHHBI ObLI T'€PMETHYHO 3aKPHIT MacCHBHOW MeTalIH-
YecKOM KPBIMIKOH, YTO HHUKAaK HE OTPA3WIOCh Ha HM30MpPATENBHBIX CBOHCTBAX
AQHTEHHBI ¥ BEIMYMHE MPUHIMAEMOT0 CUrHana. Takum oOpazom, ObLIO JoKa3a-
HO, YTO B 3TOM 3KCIEPHMEHTE BOJHOBBIEC (hPM3HMUECKHE IPOIECCH aHAIOTHYHBI
TeM, kKotopsle mpodeccop KossipeB H.A. m3ydyan Ha ONTHYECKOM TeJECKOIE
[3].

IToka ocraérest 3aragkol ofHO BakHOE oOcTosiTenbcTBO. [Ipnbops! c
HCKYCCTBEHHBIM OHMOIIOJIEM COAEPXkKAT CHEeNHaIbHbIE 3JIEMEHTHI [UIsl MOIepxKa-
HUS HY’)KHOTO pexkuma pabotsr [2]. Kakum 00pa3omM OOBIYHBIA pagHOTEIeCKOT
OKAa3aJICsl CIIOCOOHBIM BBITIONHATH Te ke ¢yHkunu? Kak B Hambojee 4yBCTBHU-
TEJEHOM NPUEMHOM KaHaje Ha JIUHE BOJIHBI 20 cv cO3MaéTCsl NCKYyCCTBEHHOE
OmomoJe, CymecTBOBaHHE KOTOPOTO IMOJITBEPKIEHO CIEHATBHBIMU SKCIEpPH-
MeHTamu? MccnenoBanus B JaHHON 00JIaCTH TPOIOIKAIOTCS.

B mybnukanuu [1] cooOmramochk Takxke, 9TO BCIUIeCK u3nmydeHus [[B
COIIPOBOXKAAETCSl MOCHEAYIOIUM TOBbIIIEHHeM akTuBHOCTH ConHma. OTOT

7 Coatop A.A. llInuransHas.
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(hakT MOATBEPXKIAIOT NMPUBEIEHHBIE HMKE PE3yIbTaThl acTPO(U3MUECKUX Ha-
OJIFOICHU.

Ha pucynke 1 rpaduk a coOTBETCTBYeT HOPMHPOBAaHHOMY IO aMILIH-
Tyle HETpaguIHOHHOMY curHamy w3 LIB, 3apermcrpupoBaHHOMY paanoTene-
ckormoM Ha BomHe 20 cm mpH 3akpeITOM pymope B nekadbpe 2001 roma (mo
TOPHU30HTAIILHOM OCH OTJI0XKEeHBI yncia mecsina Ha 00 wacos). ['paduk ¢ nmoka-
3bIBa€T M3MEHEHHE MoToka manydenuss ConHina Ha BojHe 4,4 cM, TIPUHSATOTO
PaaroTEeNecKONOM B CTaHIAPTHOM peXuMme. B 1aHHOM ciydae, Kak Cileayer 3
CpaBHEHUsI rpahKOB, KOPPEISILUOHHBII CIBHT 10 BPEMEHH PaBeH NPUMEPHO 2
CyTKaM.

[Tomox
Cuznan us YB(a) Maauaﬂy%ﬂ(u )

4
10 L

7‘\
a
~
: ] ‘ WM’M "
/] o
22.72 23.72 24.12.01
Pucynoxk 1

CoOTBETCTBYIOIIINE COCTOSIHHMS COJIHEYHOW KOPOHBI H300pakeHbl Ha
PHUCYHKE 2, I/ie a) — HEBO3MYIIIEHHAsI KOPOHA, U B) — KOPOHA MOCTIe BO3ACHCTBU
a¢upHON yaapHOU BOJHBL. Ha BTOpoM M300pa’kKeHUH BUHO, YTO BO30YKIACHHE
MPOM30IIO CO CTOPOHBI Mpuxoxa BoyHBI U3 LB, To ects Ha mucke CosHIa
clieBa BHU3Y. 3aMEUYeHO, YTO B MOCIEAYIONINE JHUA 3TO BO30YKACHHE INepexo-
quT Ha BcE€ Buammoe monymapue Connia. IloBblleHHe aKTHBHOCTH Haleit
3BE3/Ibl OTPA3UIOCh TAKXKE Ha unciiax Bonbga; B 1aHHOM cityuae 3aHMKCHPOBaH
poct ymcina ot 160 xo 290.

O J0F
¢ |

a) 6).

Pucynox 2
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[IprBenéHHBIE TOKYMEHTAJIBHBIE MAaTEPHANIBI MOATBEPKAAIOT PEATBHYIO
BO3MOXKHOCTB KPaTKOCPOYHOTO IIPOTHO3a COJHEYHON aKTHBHOCTH, YTO Ba)KHO
UL CIyXO TpEenynpeXICHUs O NPHPOAHBIX KaTaKIM3Max Ha 3eMiic W B
KOCMOCE.

Hecxkonpko ner Hazan Ha npumepe CeBepo-3amanHoro peruoHa Poccun
OBUIO YCTaHOBIICHO, YTO Pa3BUTHE aKTHBHBIX oOjactel Ha CoJHIE KOPpETUpo-
BaHO C aTMOC(epHOW IUPKYJSIIUEH U, CIe0BaTEeIbHO, C METEOPOIOTHIECKON
obcraHoBkoil. Ha aToli OCHOBE cO37jaHa METOIUKA, ITOBBIILAIONIAs HaJEXHOCTD
METEONpOrHo30B [4]. AHAJIOTMYHBIE METOJUKH MOTYT OBITH pa3pabOoTaHbl IS
NpOTrHO3a OMOC(EPHBIX U JPYTUX aCHEKTOB COTHEYHO-3EMHBIX CBS3EH.
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MpoAaonbHbLIN TepMOMarHUTHbIN ekt

Ha ocHOBaHWU paHee OTKPHITHIX 3aKOHOB 3(DHUPOAUHAMUKH TPEICKA3aHO
TEOPETHYCCKH W TOATBEP)KICHO 3KCIIEPHUMEHTAIHHO SBICHHE aHU30TPOINHU
TEILTOTIPOBOHOCTH MPOBOJHUKOB BJOJb CHJIOBBIX JIMHHA MarHUTHOTO TIOJS.
[Ipu HarpeBaHWM CpegHEH YacTH MeTauTHdeckoro marHuta mo 20% obmero
TEIUIOBOTO TMOTOKAa HAIpPAaBIsETCS K FOKHOMY monrocy. [Ipeamonaraercs, 9to
3TOT 3(¢(eKT OOBACHICT €CTECTBCHHOHAYYHBIH (DAKT TEIJIOBOW acHMMETPUU
nonymrapui 3emin u ConHIa.

B coBpemenHoOll Qu3nKe M3BECTEH TepMOMArHUTHBIN 3¢ddexrt, xapaxTe-
PpU3YIOIIUN MOBEJEHUE TEILUIOBOIO IOTOKA B TBEPJOM NPOBOIHUKE, TOMEILEH-
HOM B TIOCTOSIHHOE MarHuTHoe moje. 910 3¢ dext Purn-Jlemoka, coctodmuii B
TOM, 9TO B IPOBOJHHKE C MEpPEnagoM TeMIepaTyphl, TOMEIIEHHOM B IEPIICH-

JUKYJIAPHOC TCIJIOBOMY IMOTOKY MAarHuTHOEC 110JIE HaHpSI)I(éHHOCTBIO H , BO3HHU-
KaeT BTOpPHUYHAA PA3HOCTb TEMICPATYp B HANPABJICHUHU, NEPINCHAUKYIISIPHOM

MEPBUYHOMY TEILIOBOMY MOTOKY U o0 H . D ekt oObsicHseTCS NeiicTBUEM
cuibl JlopeHnia Ha ABM)KEHUE HOCHUTENIeW TOKa B MarHUTHoM mnosne. [loguepk-
HEM, UYTO YyKa3zaHHOe (u3MUecKoe sBIeHHE HAOIIOAAeTCS B TUIOCKOCTH,
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NEPIEHANKYISIPHON BeKTOpy H , M B 3TOM cMBICIIE HE TOIBKO 3TO, HO M BCE
W3BECTHBIC TaIbBAHOMArHUTHBIE U TEPMOTaTbBAHOMArHUTHBIC SIBICHHUS MOXKHO
Ha3BaTh IMOIEPEYHBIMH, BIPOYEM, KaK M BCIO KITACCHYECKYIO 3JIEKTPOIMHAMHU-
Ky.

Opnnaxko B 1988 r. mosiBuiiack my6nukanus [1] ¢ onucanueM npoonbHO-
IO raJbBaHOMArHUTHOTO 3(QeKTa, MPEANOIaralIIero B3anMoAeHCTBUE dIIeK-

TPOHOB C MAarHUTHBIM TIOJIEM BJOJb JHHUN H. ABTOp myONUKanMu ¢ MOMO-
B0 9yBCTBUTEILHOTO MUKPOAMIIEpMETPa OOHAPYKHII YCTOMIHUBBIA B CPETHEM
INEKTPUUECKUH TOK MEXIy IMOII0CAMH 3JICKTPOIPOBOASAIIETO ITOJKOBOOOpa3-
HOTO MaranTa (CEBEPHBIN MOJIFOC MIMEN OTPHIATENbHYIO HOISIPHOCTD, a FOXKHBIN
— TIOJIOKUTENBHYIO).

ITompITKa BOCIIPOM3BECTH 3TO SBICHHE B MOeW nabopaTopwu gania
OTPHIATENBHBIN pe3yabpTaT. MOXeT OBITh, CIOKHOCTH C TIOBTOPCHHUEM H CTaJIN
NPUYUHOM TOTO, YTO OYEHb BAXKHBIN ISl TeopeTHdeckoil ¢u3uku onbIT A.K.
CyxBajia He HaIEN JOJDKHOTO OTKJIMKAa B O(QHIMATIBHBIX HAYYHBIX KpYrax.
BnpouewMm, He MeHee cymecTBeHHbIe pe3ynbTarsl [.B. Hukonaesa, uzydasuiero
NPOJIOJIBbHBIE 3JEKTpOMarHuTHeIe 3(dekThl [2], Takke ObUIM MPOUTHOPHUPO-
BaHBI.

OcoOs1ii MHTEpEC K NMPOAOILHBIM I'aJbBaHO- M TEPMOMArHUTHBIM SIBIIE-
HUSIM BO3HHK y MEHS IIOCJIE TOTO, KaK YAaloch pa3oOpaTbesi B TOHKOH 3¢dupo-
JUHAMHYIECKOW CTPYKTYpE MAarHHUTHOTO IIOJIS, ONUPAsich Ha (yHAaMEHTaJIbHbIC
CBO¥icTBa 3()Upa W OCHOBHOW 3akoH 3¢dupommHamuku [3-5]. U3 moel Teope-
THYECKOH MOJENN CJIEA0BaJio, YTO JII00as peajibHas 3ICKTPOMarHWTHAs
CHCTEMA, BKIIIOYAIONAs METAIIMYECKHE MPOBOJHUKH M MarHUTONPOBOJIBI, TO
ecTh TBEpIbIE (PHU3NUECKUE Tella, SBISAETCS aBTOHOMHOW CHCTEMOW B 3()UpHOM
CMBICJIE CO CBOMM IIEHTPOM HJIM OCbl0 IpaBuTanuu. ClienoBaTelbHO, K 3hup-
HOMY MHOTOJIy4€BOMY BHXPEBOJIHOBOMY H3IIyYEHHIO, BO30Y)KAaEMOMY 3JIEK-
TPUYECKHIMH TOKAaMHU, NPHUMEHUMBI IOHATHS «IPaBOT0O» M «JIEBOTO» IIPHU
00pa30BaHMM KBAa3MBEIIECTBEHHBIX (sIH) M AaHTUKBA3MBEIICCTBEHHBIX (WHB)
CTPYKTYp cBoOOHOTO 3dupa [5]. BaxkHO ySICHHUTH, YTO pedb UAET O «TOMOJIO-
THYECKNX CyOTrapMOHHMKax» KIACCHYECKUX JJICKTPOMAarHUTHBIX IPOIECCOB,
POXIEHUE KOTOPBIX TECHO CBA3aHO C AaTOMHO-MOJEKYISIPHOM CTPYKTYpOi
OOBIYHOTO BELIECTBA.

Ha pucynke 1 m300paxEH OTpPe30K HMIMHAPHIECKOTO MTPOBOAHUKA, IO
KOTOPOMY TEUET 3JIEKTPUYECKUH TOK (YyKa3aHO HalpaBJICHHE IBMXXECHUS 3JIEK-
TPOHOB). BHYTpH M B OKPECTHOCTH ITPOBOAHHKA BO30YKIAIOTCS CIEAYIOLIHE
s¢upHBIe BOJTHBL. Bo-TIepBBIX, COBMaAaromIas ¢ HANPABICHHEM 3JIEKTPOHHOTO
TOKa TPOAOIbHAs BoJHA |. BO-BTOpHIX, JBE MOMEPEYHBIX BOJIHBI 2 3IIEKTPO-
MarHUTHOTO THIA (3JIEKTPOMAarHUTHBIE BOJHBI B HEKJIACCHYECKOM MOJIPOCT-
PaHCTBE), PACIPOCTPAHSIONINECS HAIIPABO U HAJIEBO MO IPSIMBIM yIJIOM K TOKY
AIIEKTPOHOB B MPOTHBOIOJIOXKHBIX HAINPaBICHUAX U (pa3ax. DTH BOIHBI 0Opa-
3YIOT 3aMKHYTBIE KOJIBLIEBbIE TPAEKTOPUU BOKPYT NPOBOJHUKA U CAMOKOMIIEH-
cupyroTca. ['TaBHBIME OKa3bIBaIOTCS IPOJOJIbHO-TIONEPEUHbIE BOJHBEI 3, pac-
OpocTpaHsdoolecs mnox yrinoM 45° K BEeKTopy TOKa: HaleBO HIET

Suumknoneaumst Pycckoit Meicu. T. XXIV, ctp. 137



Pyccroe ®usnueckoe OOIIecTBo

KBa3WBEIICCTBCHHAs BOJHA (s[H), & HAPaBO — aHTUKBAa3WBEIIECTBCHHAS (MHB).
Takne BOJHBI OOPa3ylOT JBa IMepeceKaronuxcs Moj yriioM 90° BHHTOBBIX
MOTOKA, KOTOPBIC SIBISIOTCS (QHUPHBIM «()AaHTOMOM» KIIACCHYECKOI'O MATrHUT-
HOT'O TOJISL.

Jlunun Ha pUCYHKEe | MOKAa3bIBAIOT TOJBKO HAMPABICHUS IBUKCHUS
BOJIH, KOTOPBIC B JCUCTBUTEIBHOCTH 3AIOJIHSIOT BCE MPHUIIETAIOIICe MPOCTPaH-
cTBOo. Bonee crmaObie MpPOMOJIBHO-TIONEPEYHBIC BOJHBI, PACIIPOCTPAHSIOIINACCS
MojJ APYTUMH YIJIAMH, & TakXe MaJlOM3yUYCHHbIC BOJHBI B PaJHAIBHOM
TUTOCKOCTH IS YIIPOIICHUS MOJICIIH 3/IECh HE pacCMaTPUBAIOTCS.

Pucynoxk 1

Eciu mpoBogHMK HaMoTaH Ha ()EPPOMATHUTHBIA CEpACYHUK B BHUJE
COJICHOM/1a, TO aBTOHOMHBIM IIEHTP TPABUTAIH COBMEIAETCS C OChI0 MAarHu-
TONpOBOAa. B 3TOM ciydae NpOROIBHO-TIONEPEYHBIC BOJHBI COBMECTHO C
TIPOIOJIEHON BOJIHOW O0pa3yrOT €AWHBIN BPAIIAIONINIC TOPOUIANBHBIN BUXPB,
BKJTFOYAONINH 7[Ba BCTPEYHO HANpPaBICHHBIX 1MOJ 90° BUHTOBBIX MOTOKA THIA
SH U WHb, KaK yCJIIOBHO M300pakeHO Ha pucyHke 2. (Ha cpe3ax mpoBogHHKa
MOKa3aHO HAIpaBJICHUE DIICKTPOHHOTO ToKa). IlomydaeTcs BUXpeBas cucTeMa
pasMepoM C COJIGHOWA U3 BIOXKEHHBIX Jpyr B Jpyra TOPOHIAIbHBIX
KBa3MYACTHI[Bl M AaHTHKBa3HMuacTHUIEl. Ha pucyHke 2 mOKa3aHBl TPaHMIIBI
Pe3yIbTUPYIONIMX MTOTOKOB, XOTS HAa CaAMOM JieJie 3TO BHHTOBBIE IBIDKEHHS C
YIJIIOBBIM I1arom 45°.

Pucynox 2
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BrayTpennssi cTpykrypa (pOCTPaHCTBEHHO-BPEMEHHOW CIIEKTpPaIbHBIN
COCTaB) BHXPE-BOJIHOBOTO TOPOHJAIBHOTO BHHTOBOTO IOTOKA CYIIECTBEHHO
pa3nuyHa B BO3AyXE M B (peppoMarHeTHKe, MOATOMY Ha TpaHHIAX IIOJIOCOB
BO3HHKAIOT CBOCOOpAa3HBIC MOTECHIIMAIBHBIE 0aphepsl, JIETKO KOHTPOIUPYEMEIC
(hM3UKOCEHCOPHBIM MeTomoM. Ha ceBepHOM MOJIOCe ¢ BHEIIHEH CTOPOHEI
00pa3yeTcss M30BITOK JICBOBUHTOBBIX BUXpEH (WHB), a Ha FOKHOM IIOJIOCE,
HANPOTHUB, U30BITOK MPABOBUHTOBBIX BUXpe (sH). EcTecTBeHHO, HAanOOMBIIAs
KOHIICHTpAaIUs 3(QHUPHOrO IMOTOKA HAONIOJACTCs BHYTPH (epPOMArHUTHOTO
cepaeuyHuka. [loaTomMy B cuily pa3inuyusi CyIIHOCTEH SIH U MHb HaMarHUYEHHBIH
CTepKEHb IS ONPEACICHHBIX (PH3UUCCKUX MPOIIECCOB JODKEH 00JanaTh

AQHM30TPONHEH BJIOJIb CHIIOBBIX JTMHUH H. Pa3ymeercs, aTu cBo#CTBa NpUCYIIN
1 TF000MY TIOCTOSIHHOMY MarHHMTY.

[Mogo6HbIE TEOPETHYECKHE PACCYKICHUSI TOCIY UM OCHOBAHHUEM JIJIsI
MPOBECHUsI TA00PATOPHBIX IKCIEPUMEHTOB C EJIbI0 OOHAPYKESHUsI YKa3aHHOU
anu3otrpornuu. [Ipuuém He OBUIO MOBOJA MPEAINONAaraTh, YTO MArHUT CaM MO
cebe MoxeT cozfgaBaTh 3HauuTenbHyr0 OJIC WM TepMOMOTEHIHAN, HO
0)KMJAJIOCh, YTO MPOCTPAHCTBEHHAs! d(pUpPHAsi aHU30TPOIHUS CIIOCOOHA CO3/1aTh
B HaMarHMYeHHOM (eppoMarHeTHKe acUMMETPHUIO IPSIMOIO0 M OOpaTHOIrO
TEIJIOBOTO ITOTOKA, CO3AaHHOTO BHEITHUM HCTOYHUKOM SHEPTHUH.

OCHOBHOM AKCIIEPUMEHT 3aKJII0Uajcs B CIEAYIOMIEM (PUCYHOK 3).

R=2u
T
e T
K H399 \
Pucynoxk 3

[ToaxoBoOOpa3HI METANIMYECKUIT MarHUT C HANPSDKEHHOCTHIO OKOJIO
400 O (or wmarnerpona MM-58), nexamuii Ha 1a0OpaTOpPHOM CTOJIE,
Harpesajcs B cpefHell wactu o Temmnepatypsl 1), = 30°...40° mo Llenscuto ¢
MOMOIIBIO0 TTPOBOJIOYHOTO OCTEKIOBaHHOrO comportusieHuss R = 2000 Owm.
UYepes cONMpOTHBIIEHHE MPOIyCKaICs MYJIbCUPYIOIIMKH TOK OT aBToTpaHcdop-
MaTopa, BKIIOUEHHOTO B CeTh NepeMeHHoro HampsbkeHus 220 B. Harpesato-
mmecss MpuOOpsl OBUTM yAaJeHbl OT MarHuTa Ha paccrosHue Ooinee 1 .
Temneparypa momtocoB mMaruuta Ty , Is U cpeaHeil wactu Ty u3Mepsuiach
TepmMoMeTpoM ¢ TouHOCcThIO 70 0,1°C. [TomMrMO 3TOTO K HOJIOCAaM MarHWTa C

Suuukoneaust Pycckoit Meica. T. XXV, ctp. 139



Pycckoe ®usmyeckoe OO01IecTBO

MOMOIIBIO CIICIMANBHBIX JKEJIE3HBIX OAIlIMaKoB MPIKMMAJINCh KOHI(BI TEPMO-
Hapsl ¢ 9yBCTBUTENBHOCTEIO 0,3 MB Ha rpamyc, 3IEKTpUYECKOe HANPSDKCHHE C
KOTOPO¥1 IMo/1aBaIOCh Ha CaMOTIMITYINNi MuKpoamnepmeTp H399.

[lepBBle 3KCIIEpUMEHTHI TOKa3all YAWBUTENBHBIE pe3ynbTaThl. [lpm
temneparype B nabopatopun 7= 20°C u HarpeBe cpeaHel YacTH MarHuTa 0
40° pa3HOCTH TEMIIEpaTyp MEXIy CEBEPHBIM M FOKHBIM IIOJIFOCOM COCTaBHIIA
AT = =T5 -T\> 1°C ¢ IOTOKOM TeIuia B CTOPOHY F0XKHOTO MOJIIOCA.

Jly1sl OLleHKM BEJIMYMHBI NMPOJIOJIBHOIO TEPMOMArHUTHOTO 3 ¢peKTa ObLI
BBeIEH Ko ¢uumeHt temoBoit acummerpun (KTA), cnabo 3aBucsimuii ot
TEeMIIepaTypbl OKPYIKaIOIIEH Cpepl:

T, -T T, +T,
__S N — 8 N
KTA = T T T, =——,
M~ 'c 2
rae Ts, Ty — TeMmeparypbl F05)KHOTO U CEBEPHOTO MOJIOCOB MarHuta, Iy
— TemIeparypa CpedHed 4acTM MarHuta, a Ic — CpelHsas TemIeparypa

TMIOJIFOCOB.
Hnst Ty = 40° 1 yCTOWYMBBIX B MepBbie THU 3HaueHud Ty = 34,5°u Ts =
=35,5° nonyuena 7¢c =35°u
355-345
40,0-35,0
Pazniumne B TEMIOBBIX NOTOKAX, WAYIIMX K MarHUTHBIM IIOJIFOCAM, OKa-
3anock 20%, a B oTAenbHBIX ciaydasx gocturano 30%! Ha pucysnke 4 mpuse-
JleHa ocuusuiorpamma Bennuunsl AT = =Ts -Ty , Tie U3MEHEHHUE 3HaKa CUTHaja
MONy4eHO MYyTEM IIEPEBOPAYMBAHUS TEPMOIAPHl 4Yepe3 KaKAbIM dac, dYTO
PaBHOCHIIBHO CMEHE IIOJIFOCOB MarHWTa. 3aMETHM, YTO WHTEHCHBHOCTb JPYTHX
CBepX(pM3NUECKUX SABJICHUH 3a 3 Yaca majaaia B 1Ba pasa [6].

KTA =

AT, spadycot Yensoun

10

riuc
¢ 21 3] 4| 35| & 72
~40

Pucynox 4

-

Ha Bropoli Heznene SKCIEPUMEHTOB H3y4daeMblil 3(QEeKT cral MeHee
YCTOMUUB. Y CTaHOBIIEHO, YTO Ha BeNW4YMHY A7 OKa3bIBalOT BIMSHUE BCIBIIIKU
Ha ConHue (Bo3MmymieHus B IeHTpe Bcenennoil [5]) m marHuTHBIE OypH, a
TAaKXKe aHU30TPONUS IPOCTPAHCTBA, W3MEHSIOIASACS TIPU HEMOABUKHOM
MarHuTe 3a CUET BpAIICHUS 3eMITH.
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TIpomOBEHBIN TEPMOMArHUTHBIN 3(()EKT CBOMM CYIIECTBOBAHHEM ITOJI-
TBEP>KAAET, YTO BUXPE-BOITHOBBIE CTPYKTYPHI CBOOOAHOTO 3¢prpa, onrcaHHEIE B
Haydaye CTaTbU, OKA3hIBAIOT CYIIECTBCHHOE BIISIHHE HAa IEPEHOC TeIUla B Tele
METAJUIMIECKOTO MarHWTa BJOJb CHJIOBBIX IJIMHHA MAarHUTHOTO IO (IO

BEeKTOpy H ), TO ecTh KBa3HMBEIECTBCHHBIC YaCTUIBI SIH M HHb CIIOCOOHBI
IPSIMO MJIM KOCBEHHO B3aUMOJICHCTBOBATH C 3JIEKTPOHAMH U BIHUATH HA IIPOIECC
TEIIoNepeHoca.

HoBble TepMoanHaMHUUECKHE MPOIECCHl KaueCTBEHHO OTIMYAIOTCSI OT
KJIaCCHYECKUX KaK 3aBHCUMOCTBIO OT BHEIIHUX KOCMO(H3NYECKHX (haKTOPOB,
TaKk W 0co0o¥ aboparopHol cnenmdukoil. HampuMep, ycTaHOBIICH aHOMAIIB-
HBIH (aKT BPEMEHHOH MMOJHON MOTEPH YyBCTBUTEIFHOCTH TEPMOMAphl (HMcUe3-
HOBeHHe d¢dekra 3eedekal) MpH IUTEIFHOM KOHTAaKTE C IOJIOCAMU Harpe-
TOrO MarHuTa. TepMO3JIeKTpoIsl C 4YyBCTBHTENbHOCTHIO 0,3 mB Ha rpamyc
MOCJIe YAAJICHUsI MarHuTa OKOJIO MUHYTHI HE peariupyeT Ha Iepemnaj TeMIe-
parypsl qaxke B 10° (mpenensr mkansl mpudopa, H399 0-1 uB). Ha Benmuanny
a¢dekra BIUSET TalbBaHUYECKOE 3aKOpayMBaHHE MOJIOCOB MarHUTa JIIOOBIM
MPOBOJHUKOM. XapaKTepHO, YTO B (DEPPHUTOBBIX IUIIEKTPUUYECKUX MaTepHha-
Jax, HOMeIlIéHHI)IX B MAarbvMTHOC II0JIC, aCUMMETPHUU TCIUIOBOT'O IOTOKa HE
Ha0JroaeTcs.

I'paguent TemmepaTypel B Tejle METAJNIMYECKOIO MAarHuTa JOJDKEH
CO371aBaTh Pa3HOCTh HJIEKTPHUECKUX MOTCHIUAIIOB MEXK/TY CEBEPHBIM M I0XKHBIM
nomocoM 1o tuiy 3¢ ¢pexra ToMmcoHa. ITOT HOBBII TepMOTaIbBAHOMATHUTHBIN
a¢dext kA€t cBoux mcciuenosarenei. [Ipn 3ToM OTPUIATENBHBIA MOTEHIHAI
JIOIDKEH OBITh y CeBepHOro momroca, kak u B 3kcrepumente A.K. Cyxsaina,
KOTOPBIi, BO3MOXHO, HAOIFOAa]l IMEHHO 3TOT 3PQEKT.

[MogBoast mror mabopaTOpPHBIM SKCIEPUMEHTaM, HMPUBOIAMM (HOpPMYITy
OTKPBITHSL:

9KCH€pI/IM€HTaJ'[bHO YCTaHOBJICHO HEU3BECTHOC paHEC SIBJICHUEC HECUM-
METPUYHOI'O PACIPOCTPAHEHMUS TEIUIOBOIO IOTOKA B HANPABICHUM IIOJIIOCOB
METaJUTMYECKOTO0 MarHuTa (SJIEKTPOMAarHuWTa) MpH HArpeBaHMM €ro CperaHei
9acTH, TP ITOM IOXKHBIN TOJIOC HarpeBaeTcst Oonblne ceBepHOro. Taxum
06pa30M, TCIUIONPOBOJHOCTG MAarHuTa HJIW TIPOBOAHHUKA, l'[OMeLLléHHOFO B

MarHMTHOE I10JI€, 3aBHCUT OT HANPABJICHHS TEIUIOBOTO MOTOKA BIOJb moist H .

HoBoe sBieHHe Ha3BaHO MPOMOJIBHBIM TEPMOMATHHTHBIM 3 QEKTOM
(IPOZOJIBHBIM K CHIIOBBIM JIMHUSIM MarHUTHOTO TIOJIA).

B mpukiagHeIX 3amadax HOBBIH TEPMOMAarHUTHBIN 3G QeKT naéT TexXHu-
YECKYI0 BO3MOKHOCTh YIPABJIATH ONPEAEIEHHON YacThIO TEIUIOBOTO MOTOKA B
3JEKTPONPOBOAAIIMX MaTepuajax C IMOMOIIbI0 MarHuTHOro mosst. Jlis
BBISICHCHHS KOHKPETHBIX yCHOBI/Iﬁ HCIIOJB30BaHUA OTKPBLITUA, €TO TEXHUYECKOU
Y SKOHOMHYECKOH 11e1€c000pa3HOCTH HEOOXOUMO BBITIOJTHEHHE CTICTIHATBHBIX
uccnegoBaHui. MoXeT oka3aThCs, YTO yKa3aHHbIN 3¢(dexT Hanbonee mepcnex-
THUBEH B POJIM JETEKTOpa HETPaJULIHOHHBIX BO3MyIieHHH sdupa. Hakonerm,
IPOCTO BAKHO 3HATh, YTO Takoe (pru3nUecKoe sBIEHHE B NPUPOJE M TEXHUKE
CYIIECTBYET, YTOOBI YYMTHIBATH €r0 BIHMSHUE HAa TPaJUIHUOHHBIE IPOLECCHI.
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CyIecTBeHHO, YTO aHOMAJIFHOE TIOBEICHNE TEPMOIIOTOKOB B MAarHUTHOM IIOJIE
HanboJiee YCTOMYMBO U3 BCEX M3yUCHHBIX CBEPX(DU3MUCCKIX SBICHHI.

B MupoBo33peHYeCKOM IUIaHE HE MEHEe AaKTyaleH H IIePCIICKTHBEH
Ipyroit pesymprar. O(QeKkT acuMMeTpuH B PacCHpPOCTPAHEHHH TEIUIOBBIX
MOTOKOB JIOJDKCH HAaOMIOMaThCA B Telle 3eMIIM W Ha OPYTuX HEOSCHBIX Tewlax,
00NaaroIUX MarHUTHBIM ToJeM. Ecniu B LeHTpe 3eMiH, ACHCTBUTEIBHO,
UMEETCsl JKEJIE3HOE SIPO, TO 3eMJIsI-MarHUT MMEET MHOTO OOLIEero ¢ Hamien
JTabopaTopHOW Mozenbio. B pesyiprare ceBepHBIN reorpadMueckuii IMOJIOC,
COOTBETCTBYIOIIHUH F0)KHOMY (PH3HMUYCCKOMY, JIOJDKEH OBITh TEIICE FOKHOTO, YTO
U HaOJIOaeTCs B ACHCTBUTEIBHOCTH. M3BECTHO, 4TO re0(hU3NUESCKUN IKBATOD
CMEIIEH K ceBepy Ha 6° OTHOCUTENILHO TeOMETPUYECKOro 3KBAaTOpa U CEBEPHOE
MOJyIIaphe OTIWYaeTcsl OONbIIed BYJIKAaHMYSCKOW aKTHBHOCThIO. Cremyer
OXKH/IaTh, YTO KOHIICHTPALUS CYIIHOCTH SH W MOJOXHUTEIHHOTO DIIEKTPH-
YECKOTO MOTEHIMANa HA CEBEPHOM ITONIIOCE 3eMIIM OKa)KyTCS MPUYACTHBIMU K
TPUPOJAE CEBEPHBIX CHUSHUH. B mepcrexTrBe HAa OCHOBE OTKPHITOTO 3(deKTa
MOTYT OBITh pa3pabOTaHBl METONBI MPOTHO3a TEHACHIMA H3MEHEHUS IIHPOT-
HBIX TETUIOBBIX TOTOKOB.

AcTtpodusnyeckre HaOIIOAEHHS TIOKa3bIBAIOT [7], 4TO CEBEPHOE M I0XK-
Hoe nonymapusi porochepsr ColHIA TaKKe UMEIOT HE OJAMHAKOBYIO TeMIepa-
Typy (auddepeHnunan sprocTH) 0COOEHHO B MEPHO/IbI MOBBILIEHHO! COTHEYHON
aKTHMBHOCTH. OTO paznuuue 1o auddepeHnnany sSpKOCTH JOCTHUraeT B
Makcumyme 15%, a o pa3HocTH Temmeparyp npesbimaer 150°. B pabote [7]
OTMEYAeTCs] HEYCTOMYMBBIA XapakTep HaONIOMaeMBIX IIPOIECCOB, HO HE
paccMaTpUBaeTCs CBSA3b C MAarHUTHBIM 1mosieM CorHIa.

OTKpHITEIH 3()()eKT B COBOKYIMHOCTH C JPYTUMHU IKCIIEPHUMEHTATEHBIMHU
pesynpratamMu  [6,8] CIyXHT OCHOBAaHHMEM [UIsl OJHOTO OYEHb Ba)XXHOI'O
HaOmromenus. [Imanera 3emuis kak [enbHas d(QHUPHAsl CHCTEMa, aHAJIOTHYHA
OIMCaHHOMY BBIIIE COJCHOWIY (MarHWTY), TaK KaK COICPXKHUT JIBa pPEalbHO
HAOJFOTaeMbIX POCTPAHCTBEHHO COBMEIIEHHBIX TOPOUIATbHBIX BHHTOBBIX
BUXpS, IIOTOKH KOTOPBIX IepecekaroTcss mox yriaoM 90°. Ha moBepxHOCTH
3eMJIM BUXPE-BOJIHOBOH MOTOK SIH HAIPaBJIEH C IOT0-3alaja Ha CeBEPO-BOCTOK,
a MOTOK MHb — C CeBepo-3amajga Ha I0T0-BOCTOK. ECTeCTBEHHO, CyIIECTBYeT U
MPO/IOJIbHAS BOJIHA C 3alajia Ha BOCTOK, U IOIEepeyYHasi BOJIHA, — BCE B MIOJTHOM
COOTBETCTBHHM C OCHOBHBIM 3aKOHOM J(HPOTUHAMUKH [5] . DMmupudecku
MOJTBEPIKIACTCS, UYTO «HHTep(EpeHIs» 3PHUPHBIX BOIH CO3Ma€T HA 3eMHOI
MOBEPXHOCTH YCTOWYHBYIO BUXPEBYIO PEHIETKY U3 MOBTOPSIOMIMXCS B [IAXMAT-
HOM TIOPSIAKE CTEPXKHEBBIX BEPTHUKAIBHBIX BUXPEW C MPOTHBOIOJIOXKHBIM
HaIpaBJICHUEM BPAIICHUS, H3BECTHYIO B «METa(DH3HUCCKIX) IMyOIUKAIHUAX IO
Ha3BaHMEM CETKH XapTMaHa.

B paborte [5] Obu10 cienano 0000MIEHHE STOTO SIBICHHUS HA BCIO MPOCT-
PAHCTBEHHO-BPEMEHHYIO (MacImITa0HYI0) Hepapxuio 3(PHPOTAHAMHIECKIX
CHCTEM, TO €CTb Ha 3BE3[bl, raakTUku U Bcenennyro B nenom. Ho joruyno
pactpocTpaHuTh Takoe OO0O0OImEeHHe M B CTOPOHY MEHBIIUX MAacIITa0oB.
CrpaBeIMBOCTh  TaKOTO  XOAa  PAcCyXKIEHHH CHOBAa  IOJITBEPXKIACT
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SMIMPHYECKHUH (DaKT, — CYIIECTBOBAHNE «CETKH XapTMaHay Ha TeJle YeIOBeKa B
BHJIE XOpOIIO H3YYEHHOM KHUTAWCKO-MHIMUCKOM CHCTEMBI aKyMyHKTYPHBIX
Touek W dYakp. ClemoBaTenbHO, COJCHOWI ¥ TIOCTOSHHBIH MarHUT TaKKe
JOJDKHBI 0051aaTh CTAaOWIBHOM M XapaKTepHOH I ATHX CHCTEM BHXPEBO
PEETKOM.

ABTOpOM 3TOH CTaThbH SKCIEPUMEHTAILHO J0KA3aHO, YTO B y3JIaX CETKH
XaptMmaHa cBepX(H3HUYECKHE CHCTEMBI padoTatoT Oojee ycroitumso. OTcrona
cieiyet, 4To 3(G(GEKTUBHBIN IETEKTOP HETPaIUIHMOHHBIX 3(UPHBIX BOJH CO3-
JIacT TOT, KTO OOHApyXHUT «aKyHMyHKTYPHYIO» CHCTEMY BUXpEH Ha Telle OCTO-
SHHOTO MarHuTa (QJIEKTpOMarHuTa) M Hay4duTcsl €€ MCIOJIb30BaTh. OJBKO
4yepe3 9Ty YCTOHUUBYIO CTPYKTYPY MaKpOBUXPEH MOXKHO YCTAaHOBHUTH JAETEPMH-
HUPOBAHHYIO CBSI3b MEX/Y BEIICCTBEHHBIM MHPOM H MAPaJUICIEHBIMA MUPAMH,
YTO HATJIIIHO IEMOHCTPUPYIOT OMOCUCTEMBIL.

[omyueHHBIE pe3yNbTaThl Pa3ABHTAIOT TPAHUIBI COBPEMEHHOH Teope-
TUYECKON (M3WKH, yKa3piBasg Ha OOJNACTh BeIcHiei (u3uku. HOBEBIA ddexT
JIOKa3bIBACT, YTO CTaHZAPTHAs MOIENh SJCKTPOMAarHeTH3Ma HYXKIAeTcs B
OCHOBATEIFHOM IIEPECMOTPE, IIOTOMY UYTO IPHU €€ MOCTPOCHUN HE YYUTHIBAJIACH
BUXpEBask MHOTOMEPHOCTh 3¢upa. Hapsny ¢ ¢pusnyeckuM BakyyMOM CyLIECT-
BYET CBOOOHBIN 3(pUp, KOTOPBINA MOTOMY M Ha3BaH CBOOOIHBIM, YTO HA HErO B
OTJIMYKE OT BEIIECTBEHHOTO YPOBHS HE OKa3bIBaeTCsl (PPaKTaIbHOTO <«JIaBie-
HUs» CO CTOpOHBI Hameil [amaktuku. Ilo 3Toi mpuymHe CBOOOAHBIN 3up,
NPE/ICTaBICHHBII MAaKPOCKOIIMYECKUMH CTPYKTYPaMH, BeAET ceds MO OTHOIle-
HHUIO K BEUICCTBEHHOMY MHUPY KaK «(paHTOMHas», BUPTyalbHas cpela, He Mpo-
SBIISIONIAsT YCTOWYHMBBIX HMHEPIMOHHBIX CBOHCTB B Hameil mabopaTtopuu.
HMeHHO 3TUM OOBSCHSETCS CYNICCTBOBAHHUE YHEPrOMH(OPMAIIMOMHOTO Oapbe-
pa MeXIy pa3sHOMacIITaOHBIMHU CYIIIHOCTSIMH MHPOBOTO 3(upa.

B 3axmodeHne emé pa3 mogquepKHEM, 9TO MOH CBEPX(PH3MUESCKUE OTIBITHI
B OTJIMYHUE OT SBJICHUH M 3aKOHOB 3JIEMEHTapHOW (PU3UKH OTHOCITCA K «MepIia-
omiei» (u3nke cBOOOAHOTO 3GHpa, MPEJACTABICHHOW B BEIICCTBEHHOM MHUPE
M3BECTHBIM sIBIIeHHEM (IIMKKep-IyMoB. CiydaifHblli XapakTep MOCIEIHUX
OOBSCHSIETCSI COBOKYITHBIM JISHCTBHEM «MEPLAIOLINX» SIBICHUH, XapaKTepu3y-
IOIINX B3aMMOJIEHCTBHE CBEPXTEKYUeil Cpe/ibl ¢ 00beKTaMK 00BIYHOTO MHPA.

OnucanHasl Bblllie JIaDOpaToOpHasi YCTAHOBKA C MarHUTOM J€MOHCTPH-
PYET OJMH M3 BUIOB HETPAJUIMOHHOTO B3aWMOIEHCTBHUS. YBEIMUCHUE pa3Me-
POB MarHWTa MO>KET IPOIMOPIHOHAIBFHO YBEIHYHTH cpemHee 3HaueHHe KTA,
YTO BBITEKAET U3 INIAaBHOM 0COOCHHOCTH (IIMKKEP-IIYyMOB (POCT HHTEHCHBHOCTH
C YBEJIMYEHHWEM BPEMEHHOIO IIepHoja W IPOCTPAHCTBEHHOIo Maciirada
mpoIriecca).

OreMeHTapHas HaydHas JIOTMKa BBIHYXXKIAeT IMPH3HATH, YTO ISl 0OBsC-
HEHUS! TPOIOJILHOTO TEPMOMAarHUTHOTO 3 PEKTa TOMUMO MHUKPOCKOIIMIECKUX
CTPYKTYp 3dupa B BUIE «PU3HMIECKOTO BaKyyMay TPeOYIOTCS BUXPE-BOJHOBBIC
CYIIHOCTH JPYTHX IPOCTPAHCTBEHHO-BPEMEHHBIX YPOBHEW, YCIIOBHO Ha3BaH-
HBIE «TOTIOJIOTHYECKUMH CyOrapMOHUKaMm» KJIACCHYECKHUX BEIIECTBEHHBIX
mporieccoB. HemoHsTHast a7 OPTOJOKCOB  mpupoAa  (IIMKKEP-IIyMOB
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OOBACHIETCS BIMSHHEM YyKa3aHHBIX CYNIHOCTCH Ha Ham MHp (U1 MEXaHH-
YECKUX SIBIICHUHU TIATas (U3WYECKas CHWiIa), a OTKPBITBIA TEPMOMATHHTHBIH
a¢ ekt sBmIsgeTcS Hanboiee MPO3pavHbIM OKHOM B HOBYIO (PH3WYECKYIO peaiib-
HOCTb.

Kak OBI HU XOTEIOCH «INMUTAPHON» HAYKE OTCHAETHCS B YIOTHOW HHIIIE
IPUMUTUBHOTO MAaTEpUANM3Ma, HBOJIOIMS HEU30EKHO pa3fABUHET TOPU3OHTEHI
MO3HAHUS M 3KKET Ha HEOOCKIIOHE €CTECTBO3HAHUS OOXKECTBEHHYIO paayry
WHBIX MUDOB.
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Bcenennas, kax «ocepnosy, epaujaemcs, onupasico
HA «MEEPO0ey JI0Jice PACCLOCHHO20 NPOCPAHCIEA,
u «menemy» uz sQupa ppaxmanvivle suxpesvle
CMPYKmMypbl, U3 KOMOPLIX CIMPOSIMCI 8eUeCMEECHHbLE
U JHCUBLLE MUPDBL NO 3AKOHAM, U36CCIMHBIM MOJLKO
Coszoamennio.

Aemop
Admp Kak eguHoe none

Ha ocHoOBe opurHHaIBFHBIX HAOMONCHUN M SKCIIEPUMEHTOB JaHBI YTOU-
HEHHsA paHee pa3paboTaHHON Moxaenu 3¢upa. PaccmoTpeHsl o0mue 3aKOHBI
s¢uponrHamukn Beenennoi. Onncana HOBasi (pM3UYECKasi PEaTbHOCTh B BHIE
KBa3UBEILECTBEHHBIX J(HPOANHAMUYECKUX CTPYKTYp («TOIOJOTMYECKUX Tap-
MOHHUK»), TOPO’KJAEMbIX IHHAMHUKOHN BEIIECTBEHHOI'O MHpa.

Mishin A.M. On the basis of original observations and experiments the
more accurate definitions before designed model of ether are given. The
common laws of etherdynamics of the Universe analyzed. The new physical
reality as quasimaterial etherdynamic structures («as topological harmonics»)
generated by dynamics of a material world is described.

Ha coBpemenHOM 3Tame pa3BUTHs (PU3MKH M CTAHOBJIECHUS KOHIEIIMH
BBICIIEH (M3HKH OCOOYIO aKTyaJbHOCTh IIPHOOPETAIOT CIIOBA AHTIHMHCKOTO
¢unocoha Moama: «Berukue ucmuHvl CIUWKOM 8AJCHBI, UMOObI OblMb
HogbiMuy. VI neficTBUTENBHO, MBI BCE Oouble yOerkmaeMcs B TOM, YTO HAIIX
Janékue Npenkd ObLIM 3HAKOMBI € (YHIAMEHTaJbHbIMH 3aKOHAMH MHPO-
3laHus1, OoJiee TOro, OHU 3HAJIM 3TH 3aKOHBI Jiydie Hac. Ho kakoii merozosno-
rueii mo3HaHus [Ipupoabl, KaKMMH HMCTOYHHUKAMU WH(QOpMAIUU BIAJIENN
npeBHue yu€Hbie? CeroJiHs MOXKHO OTKPBITO CKa3aTh: OHM BJIAJIENIA HE TOJBKO
OOBIYHBIM, HO U 330TEPHYECKUM, CBEPXUYBCTBEHHBIM OIIBITOM, HE MCIIBITHIBAS
HEOOXOMMOCTH JICIUTHCSI HA MaTepHAINCTOB M HieanncToB. boiee moapoo-
HbIE CBEJICHHs 00 HBOMIONUH (DU3NUECKHUX HIEH MOXKHO HaiTh B padoTte [1] .

OTkpbIBasi BCE 3aHOBO, MHE TOXE NPHIUIOCH pa3paboTaTb METOIUKY
«KIIETOYHOTO OCs3aHMUs» ((PU3NUECKOH CEHCOPUKH), KOTOpas IIO3BOJISET
YYBCTBEHHO BOCHPHMHHMMATB W OIIEHMBATh Ba)KHEWIIINE XapaKTEpPUCTUKH 3¢upo-
JMHAMHYECKUX IIPOIIECCOB. [J1aBHOE B TOM, YTO BCE MOHM CEHCOpHbIE HAOIr0 e~
HHUSL OJIHO3HAYHO BOCIIPOM3BOASATCS B JIAOOPATOPHBIX OKCIEPUMEHTaX C
HCIIOJIb30BaHUEM MPOCTEHIIEro (Gpu3NIecKoro 000pyJ0BaHUS.

HocroBepubie 3HaHus O [Ipupoze Mbl MOXKEM MOJYYHUTb TOJBKO OT
camoit [Tpupomsl. IlosToMy pyHIaMEHT Ki1acCHUeCKON (PU3UKH, OTHMCHIBAIONIECH
OOBIYHBIN BEIECTBEHHBI MHUpP, TAK)KE IIOCTPOSH HA IMITUPUYECKHUX (haKTax,
n3ydeHHbIX ['ammnneem, HeroroHoM, @apageeM U MHOTUMHE APYTUMH (HPU3HKAMU-
Hatypduiocopamu. 1 xorenocs Obl 3aMTUTE Bennkoro Hel0TOHA OT Hamamok
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33 €ro NPHUBEP)KEHHOCTh WHIYKTUBHBIM METOAaM, KOTOPBIE M IPUBHECIU B
HayKy HENPEXOAAIUe HEHHOCTH.

HoBbIll BUTOK MO3HAHUS BO3MOXKEH IpPH YCIOBUU BBEICHHS B HAYKY
HOBBIX TOHATHH, Oa3upyIOMMXCA Ha SMIIMPUYECKOM H3yYCHUH HEM3BECTHBIX
paHee (PU3MYECKUX CYIIHOCTEH. B CBsI3M C 3THM MHE OYEHb OIM3Ka MBICIb
npodeccronansHoro marematnka Egensl Bentnenb: «Mamemamuyeckue
Memoobl He None3Hvl, a 6pedHbl 00 mex Nop, NoKa seileHue He 0C80eHO Ha
oomamemamuieckom, eymanumapnom yposuey. TolbKo Ha HIEHHO-MOrHYec-
KOM SI3BIKE CETOJHS M MOKHO 00CYXJaTh nmpoOiemMy 3¢upa, pemeHne KOTopoi
TpeOyeT OCMBICIICHHsI €CTECTBEHHOHAYYHBIX (DAKTOB, JeXalluX 3a HpenesilaMH
TPaJULMOHHBIX BEKaMH YCTOSBIIUXCS MIPECTaBICHUN.

IIpoBenE€HHBIE MHOTOJETHUE HMCCIEIOBAHUS MOATBEPAMIH, YTO HCUEP-
TBIBAIONIEE ONpeaecHne (yHIaMEeHTAIFHONW MPUPOIHOM CyIHOCTH naHo Pene
Hexaprom: «Bo Bcenennoii nem Huuezo, kpome 3¢pupa u e2o suxpeti». ITo HE
MPOCTOH MOCTYINAT, @ OOBEKTUBHBIN UTOT SMIMPHIECKUX HAOIIOACHUH SBICHUN
[Ipuponsr. B mo6oii akageMudeckoit MoJeIn MUKpOMHpa 0e3 oTBeTa 0CTaETcs
BOIIPOC: M3 KAKOW CyOCTAHIIMHU «CHENAHbBI» AIICKTPOHBI, KBAapKH, CTpyHBI? BoT
3Ty CYOCTaHIMIO C APCBHEWIIMX BPEeMEH HAIIM MPEIIICCTBCHHUKH Ha3Bald
a¢upoM. DUp U eCTh eANHOE TI0JIe; ¥ BBIXOJUT, DHHIITEHH MOYTH BCIO JKU3Hb
HCKaJI TO, YTO JIeXkKaJI0 Y Hero 1moja Horamu. B 3Toil craThbe Ha OCHOBE OpPHUTH-
HAJIbHBIX SKCIIEPUMEHTOB [2-6] HpeAnpuHATa MONBITKA CO3JaHMS KayecTBEH-
HOM, HO OIM3KOH K peanibHocTH Mozenu Exunoro [Momst Ddupa (EI1D).

Heo6xoaumo npu3HaTh, YTO HEBO3MYIIEHHOTO, HETIOBIDKHOTO 3¢dupa B
IIpupoae He cymecTByeT, Kak HE CYLIECTBYET BHXpEH HYJEBBIX pPa3MEpOB.
[TosTOMy B NpHBBIYHOM CMBICIIC TOHATHE 3(Hpa BBITECHSAETCS 3a TPAHCIIEH-
JEHTHBIA TOPU30HT M NPEBPALIAETCS B HEKYI0 HEMOCTHKHUMYIO CYIIHOCTB,
TaMHCTBEHHOCTh KOTOPOW pPaBHOCWIIBHA PENMIHO3HBIM mpesncraBiaeHusM. Ho
MaTepUAIBbHBIMY, COACPKALIIUMH JHEPTHUI0 B HAYYHOM MOHMMAHHH SIBISIOTCA
BCE KBAaHTOBBIE BHXPE-BOJHOBBIE BO3MYIIEHHUS CBEPXTEKYdUero TPEXMEPHOTO
a¢upa, UMEIOIIKEe BUA TOPOB, HUTEH, COJTUTOHOB M 3aHMMAIOIINE IMPOCTPAHCT-
BEHHO-BPEMEHHOW CIEeKTp OT HyJs 70 MacumTaboB BceenenHoi. MatepuaibHbI
Jro0ble MPOCTPAHCTBA B BUJE TypOYJIEHTHBIX U PETYJISIPHBIX BUXPEBBIX MOJICH:
¢u3ndeckuif BakyyM M JIpyTrHe MOJNPOCTPAHCTBA, TPABUTAI[OHHBIE MOJ H,
KOHEYHO, BEIECTBO, — BCE 3TO A(HUPOAMHAMUYECKHE CTPYKTYpPBI PEabHOTO
mupa. [IpocTpaHCTBEeHHYI0 HepapXuio BHXpeH 3(upa Ha3bIBAIOT KBaHTOBOM
JecTHULEH, PpaKTAIEHON CTPYKTYPOH MK «MaTpEKoi» [4].

Jl1s1 IoHMMaHNS OCHOBHBIX 3aKOHOB 3()MPOANHAMUKH HEOOXOMMO J1aTh
oll1ee ornpeaeneHre KIacCHIecKOro BEeIecTBa U JPYrHX COCTOSHHUN d¢upa. B
MIEPBOM IPUOJIIDKEHNN HAa30BEM KIACCHYECKUM BEIECTBOM 3(HpPHBIE MHUKpO-
CKOITMYECKHE NPABOBOBHHTOBBIE aBTOKOJIEOATEIILHBIE BUXPE-BOJHOBBIE CHCTE-
MBI (3JIeMEHTapHbIE YaCTHUIIBI), CYIIECTBOBAHNE W IapaMeTpbl KOTOPHIX 00yc-
JIOBJICHBI BBIIIECTOSIIIUMH HEPAPXUUECKIMH CHCTEMaMHU. JTO HaIl HPOSBICH-
HBI{ MHp C €ro 3JEKTPOMAarHWTHBIMH, TPAaBUTAIIMOHHBIMH MOJSAMH M (yHIa-
MEHTAJIbHBIMH KOHCTaHTaMH. CBOOOAHBIM 3(HPOM Ha30BEM BUXPE-BOTHOBBIE
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CTPYKTYPBI JF000TO BUXPEBOTO pa3Mepa, KOTOPbIE B pacCMaTpUBacMOM 00s1acTi
MPOCTPAHCTBA YPAaBHOBELICHBI 10 KOJIWYECTBY JICBO- M NPAaBOBUHTOBBIX BHX-
peii, COOTBETCTBYIOLINX BEIIECTBY M aHTUBEIIECTBY C NMPHUCTABKOM «KBa3m» (B
TOM YHCIIE U IPOTOBEIIECTBY — HEBO3MYIIEHHOMY MPOCTPAHCTBY). DTO MOTYT
OBITh M YCTOMYMBBIE BHUXPEBBIE PEHIETKH C YEPEHYyIOIINMCS HalpaBICHUEM
CIHPATBHOCTH WM IIEPEMEHOH 3Haka MOMeHTa uMnyibca. K cBobogHoMy 3¢u-
PY B €CTECTBEHHBIX YCJIOBHSX OTHOCSTCSI BCE MaTepHAIbHBIE (DOPMBI, KOTOPHIE
HE SIBJISIOTCSl KJIACCUUECKMM BEIIECTBEHHBIMH OOpa3OBaHUSIMHA M aHAJOTW4-
HBIMH (ppaKTajaMu B apauIeIbHBIX MUPaX.

Ocoboe cBOOOIHOE MOIIPOCTPAHCTBO CO3AAET COBOKYITHOCTD TOIIOJIOTH-
YEeCKUX TapMOHHMK [5], CONpPOBOXIAIOMIMX BCe (PU3NYECKHE MPOLECCHI.
[IpoMexxyTodHOE TOJ0XKECHNE 3aHUMAET TaK Ha3bIBAeMbIi (PH3HYECKHA BaKyyM
U COIyTCTBYIOIIME TPABUTALUH BUXPEBBIC IIOJIS, MPEACTABILIIONINE «HANPS-
JKEHHBIC» HEJIMHEHHbIC IOANPOCTPAHCTBA, 3alOJHEHHBIE IPOTOBEIIECTBOM H
3aHUMAIOIIUE ONPEACIEHHBIC MecTa Ha MPOCTPAHCTBEHHO-BPEMEHHOM CIIEKTPE
MHpoOBOro 3¢upa. DQUPHBI CHOYTHHK TPaBUTALHMOHHOTO MOJA BBIACICH
MOTOMY, YTO OTHOCHTCSI K OCOOOMY KJIacCy YCTOWYMBBIX aHH30TPOITHBIX
BUXPEBbIX PEILETOK.

OueBHuIHO, B 00IEM Cilyyae dHEprus CBOOOAHOTO 3(upa BUPTyallbHA
JIA Halmero Mupa 1o IMIpUYuHE €Iro cnnpaanoizi CUMMCTPUU, CKOMIICHCHU-
POBAaHHOI'O MOMEHTa UMITYJIbCAa U KBAa3UBCIIECTBEHHOCTHU B CMBICJIC OTJIMYUA OT
Hallero MUKpOMHUpa MO pa3MepaM XapakTepHbIX Buxpei. Ho neno He Tonbko B
atoM. Ecth emé cBepxTekydecTh 3¢upa, BUXpeBasi BSI3KOCTh KOTOPOTo oOia-
JaeT YAWBUTEIBHBIMH CBOWCTBaMH. B pesynprate cosgarorcst (hEHOMEHBI
«Meplauei» WHepIHH M SHEPrOMH(POPMAIIMOHHOTO 0apbepa, OTICISIOIINX
Halll BEIIECTBEHHBIH MHUpP OT IOCTOSHHOTO BO3JCUCTBHS KBa3WBEIIECTBEHHBIX
CTPYKTYp, WK TypOYIM30BaHHOI'O MHOTOMEPHOTO ITPOCTPAHCTBA.

Knaccuueckass nHepumsi Kak BHXpeBasi BS3KOCTh BO3HHKAEeT B MHKpO-
CKOITMYECKOM U 0o0Jiee TOHKOCTPYKTYPHOM HBIOTOHOBOM MPOCTPAHCTBE U
BCer/la 3aKOHOMEPHO MpOSIBIISIET ce0sl MPU YCKOPEHHH BELIECTBEHHbIX Tel. Ho
COBEPIIEHHO JIpyras KapTUHa HaOJII0JaeTCs Ha dTa)xax CBOOOIHOTO d¢upa, rie
HHepIHs obnamaeT cBoicTBaMu ajmanTanuu. Peus uoém o ezaumooeiicmeuu
eeujecmea Hauiez0 MUpa ¢ K6azueeu{ecmeom RapanieabHoblx NOOnpocm-
pancme.

[a, 31eck yTBep kIaaeTcs, 4To SBJICHHE WHEPIMU IPHUCYIE BCEMY IPOCT-
PaHCTBEHHO-BPEMEHHOMY CHEKTPY BHXPEBOT0 3(HPHOTO MOJISL, HO C IIEPEMEHOM
e xapakTepa IpH W3MEHEHHMH pa3MepoB BuXped. B «romorapMmoHmueckom»
MOANPOCTPAHCTBE B JJaOOPATOPHBIX MacIITabax MHEPIIMOHHBIN 3aKOH B KaXKJIOM
OIIBITE «yOBIBAET» BO BPEMEHH 110 IKCIIOHEHINAILHOI 3aBUCHMOCTH, IOCTOSH-
Hasi BPEMEHU KOTOPOH ONpeneNsieTcss KOHKPETHBIMU YCIOBUSIMUA M U3MEHSIETCS
B IIMPOKHUX Mpenenax (0T CeKyHA 10 MHOTHUX cyTok). Ilo mcreuenmn 3Toro
BPEMEHU HMHEPLMOHHOE U JIPYrue BHJbl B3aUMOJCHCTBUI NEPEXOAAT B 3aKOH
(ukkep-ryMoB. MOXHO cKa3aTh, 9TO (IMKKEP-IIYMBI XapaKTepU3YIOT
MPOHUIIAEMOCTh JHEProMH(GOPMAIIOHHOTO Oapbepa M0 HWCTEYCHHH BPEMEHH
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CBEPX(HU3NUECKOTO 3aKOHOMEpHOTO sBieHus [6]. Takum oOpa3om, OGOIBIIyIO
4acTh BPEMEHH B3aMMOJICHCTBHE HAILIET0 MUpPa CO CBOOOJIHBIM Makpoadupom
yepe3 MATYI0 (DU3UYECKYI0 CHIIy UMEET CIy4allHbIil XapakTep M JOJDKHO Olle-
HUBATBHCS MO CpefHeMYy 3HaueHHI0. To e camMoe MOXHO CKa3aTh O B3aUMO-
JICUCTBUU C HAHOMHUPOM Yepe3 «HYJIEBbIE KOJICOAHHS BAaKyyMay.

Jns paciivpeHnsi NOHATHHHBIX PaMOK HAIETO HCCIIEJIOBAHUS MOXKHO
J00aBUTh, YTO B KJIACCHYECKOW TMIPOJUHAMHKE >KUAKOCTh Hapsay ¢ OOBIYHOM
MHEpLUeH o0ialaeT IeTepMUHUPOBAHHOW BHXPEBOH MaKpOHMHEpIHMEH, KOTO-
PYIO CO3MAOT BHXpPH CcaMOW XHMAKOCTH. [lo3TOMYy HEOOXOAMMO HOCTOSHHO
CpaBHMBaTh MPOLIECCHI Ha BCEX YPOBHAX eaumHOro mnons s¢upa. Hampumep,
crienuduiIeckoll WHepUUeH SBISIETCS 3JIEKTpUYecKasi MHIYKTHBHOCTb, a TOIIO-
JIOTHYECKUE FAPMOHHUKH KaK 0coOble ()pakTaibl AJICKTPOMATHUTHBIX U APYTUX
SBIICHUN TaK)Ke NOAUUHSIIOTCS SHEPronH(POPMAIMOHHOMY Oapbepy (IIpoBepeHo
B YCJIOBUSIX J1a00OPATOPUH).

B BhIICIPUBEEHHBIX PACCYKACHHUSX MOACIYIHO, HEOCO3HAHHO MPH-
CYTCTBYET MPHHIUI OTHOCHTEILHOCTH, KOTOPBI B paMKaxX BbICIICH (QHU3UKU
HEOOXOAMMO paccMaTpHBaTh B MHOTOMEPHOM BapuaHTe. HO 3TOT HempocToii
BOIIPOC TpeOyeT OTAENBHOr0 paccMoTpeHusi. OTHAKO YCTOWYHMBOCTH OOBIYHOTO
3aKOHa HMHEPIMH MOXXHO OOBSICHHTH TEM, YTO KJIACCHYECKHE DIIEMEHTAapHBIC
YaCTHIIBI, 00JIaAI0IIHe aBTOKOJIeOATEeIbHBIMA AKTHBHBIMU CBONCTBAMH, COU3-
MEpPUMBI C BUXPSIMH OKPYKAlOIIEro (DU3NUECKOro BaKyyMa M YIOMSHYTBIH
BBILIE SHEPrOMH(POPMAIMOHHBII Oapbep Ha MUKPOCKOIINYECKOM y4acTKe CIIeK-
Tpa JJIsi HUX He cylecTByeT. Tem Ooliee, CyTh camMoro 0apbepa CBOAUTCS K
«3aIOMUHAHHUIO» TPABUTAIMOHHBIMU MOJISIMU 3eMIIM U J1aOOPaTOPHBIM 000pY-
JIOBAaHHEM CBEPX(PHU3MUECKUX MPOIECCOB. [1oAMpOCTpaHCTBO PU3NIECKOTrO Ba-
KyyMa TakoH «IaMsThio» He 00Jajiaer.
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Ha pucynke 1 n3o0paskeHsl rpaduKy CEKTPATLHOM INIOTHOCTH SHEPTUN
BHUXpEH, CKOPOCTH Tepelayd B3aMMOJECUCTBUS V U KPYrOBOM 4HacTOTHl & B
3aBHCHUMOCTH OT Pa3MepOB BUXpeil MUpOBOro 3¢upa A (B MHUKOMETpax).

Kak BUIUM, CKOPOCTh pacpoCTpaHEeHHs: BO3MYIIEHUI V paBHa CKOPOC-
ti cBeta C B H3HUECKOM BaKyyMe, TO €CTh B pa3Mepax JJICKTPOHA, PEBbIIIIa-
er C B HAHOMHpE U CTPEMHTCS K HYIIFO B CTOPOHY METaMHUPOB. AHAIOTHIHYIO
KadeCTBEHHYIO 3aBHCHMOCTh HMEET KPYroBash YacTOTa BpamleHHs BUXpeEi
(uactoTa «BHOpanmiiy) U xo1 ¢usuueckoro Bpemenu. Oanako sHeprus W
BUXpEH MMeeT 0COOEHHOCTh M pacTéT B 00€ CTOPOHBI OT Ja0OPaTOPHBIX Mac-
mraboB. Homepa apupoB mpHCBOEHBI YCIOBHO, OJHAKO yKa3aHHBIE (ha30BbIE
COCTOSIHUSI OTpaXkaloT (usndeckyto peanbHOCTh. He ykasaHHbIN Ha rpaduke
3¢up-5 COOTBETCTBYET CBOOOTHOMY DHPY.

OpuH U3 HamboJee CIOXKHBIX BOIPOCOB — ITO OIPENEIIEHHE MaTepuu
BUXpS B KaXIOM KOHKPETHOM ciydae. [IpmBenéHHBIN rpaduk oTpakaet
SHEPrHIo 3pHpa B BUIAEC BUXPE-BOTHOBEIX CTPYKTYP (MIPOCTEHIINX BHPTYAITbHBIX
YaCTUI-BUXpEH), a OJHEPrusl KIACCHUECKUX OJIIEMEHTAPHBIX YaCTHUI[ Kak
CIHMPAIEHO OJHO3HAYHBIX aBTOKOJIEOATEIbHBIX BEIOPOCOB 3(PHUPHOTO MO JIO-
KaJn30BaHA B HawOoJiee HEIMHESHHOM NOAMPOCTPAaHCTBE ((HU3NIECKOM, HIIH
«BEIIECTBEHHOM» BakyyMme). OObeMHEHNE 3JIEMEHTapHBIX YaCTHI] B aTOMBI U
MakpoTeso He O03HayaeT MPsIMOTo Iepexosia B MapajulelbHBIH MUpP C IPYTUMHU
q)yHI[aMeHTaJ'H)HI)IMI/I KOHCTaHTaMM, TOorJla Kak M3MCHCHHC pasME€pa BUXPsSA Ha
rpaduke CIIeKTpa MoJIpa3yMeBacT UMEHHO TaKOW Iepexoj, IyCTh Ha YPOBHE
KBa3uBEIIeCTBA. JDTO OYEHb CIIOXKHBIM M CYHIECTBEHHBI MOMEHT. Hampumep,
3Be3/a, OE3yCIIOBHO, SBICTCS 3JICMEHTAPHOW YaCTUICH COOTBETCTBYIOIIETO
YPOBHSI MUPO3IaHHUs, XOTS IMEET B CBOEM COCTaBE OOBITHOE BEIICCTRBO.

JleBoe KpBUIO 3HEPrEeTHUYECKOTO CIEKTpa OTPaXKaeT CBOWCTBO TYpOY-
JEHTHOTO TOJNs 3(Hpa TATOTETh, OCEAATh Ha «IHO», IIepenaBas SHEPTHIO
BUXPSIM MEHBIIUX MaciTaboB. DTO SBICHHE PacHpeAeTIEHHON «TpaBHTAIHI
MPHUCYTCTBYET B KAXKIOW TOYKE MPOCTPAHCTBA M OOBSACHACT MPHUHIUI HAW-
MEHbILIETO AeUcTBUA. HarisaHbIM aHamoroM 3Toil 3aKOHOMEPHOCTH SIBJISIETCS
TPaBUTALIMOHHOE TIOJIE U CTpOeHHWe 3eMiid. B ILeHTpe IUTaHeThl HaXOAWUTCS
IUIOTHAs IUIa3Ma, IPUHUMaeMas 3a JKeJe3HOe sIpo, BhIIE — Marma, TBEpAas
KOpa, BOAa M BO3AYX. DTH (pa3oBble COCTOSIHUS CYIIECTBYIOT M B CBOOOJHOM
adupe B macimitabax Bceenennoii. [Toatomy B demToMEpe, a MOXKET ObITh, U
6onee TIIyOOKOM DHEPTETUIECKOM «JHE» JOJKHO OBITh MIa3MEHHOE MOAPOCT-
paHCTBO (CM. PUCYHOK 1); W, NMO-BUIMMOMY, HE CIydaifHO B IepeBOje C Irpe-
YECKOTO 3(HP 03HAYACT «OTOHBY, «CUSHHEY.

PocT 3Heprum B mpaByl0 CTOPOHY CBsI3aH C PACIIUPECHUEM IUHAMUYEC-
KO} ITOJIOCHI CIIEKTpa BUXpEW ¢ pocToM MacmTaba. B Hamem Mupe 3TOT pocT
UAET MO 3aKOHY (UIMKKEP-IIYMOB, HO TO TOJBKO TO, YTO MBI BOCIPHHHMAEM
yepe3 SHeProuH(pOpMaIMOHHBIN O0apbep. B HelCTBUTENBHOCTH SHEPTHS BUXPEi
Ha 3TOM Y4YacTKe [OJDKHA pacTH HaMHOTO Kpyde, TaKk Kak HamM HaOIo-
JaTCJIbHBIE BO3MOXXHOCTU OI'paHUYCHBI JOCTYIIHBIMH (KOCBeHHBIMI/I) BCIIIECT-
BCHHBIMU ITPOLECCaAMHU.
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BosBpamasce k 3BE3qaM MOXXHO yTBEP)KAATh, YTO COBPEMEHHasl Hayka
HE B COCTOSHUU OIICHWUTH WX PEaJbHYIO SHEPTHIO (OLEHKH CYIIECTBEHHO 3aHU-
JKeHbl). [amakTHdeckuii BUXph YBIIEKAeT B CBOE BpallleHHE TaKHe TIyOOKHe
YPOBHH MHOTOMEPHOTO IIPOCTPAHCTBA-3(Hpa, YTO 3TO MPUBOIHUT K HAPYIICHUIO
3akoHa nHepuuu Herorona. [IoHATHE «CKPBITOW MacChly HE MOXET OOBSICHUTH
BCE OCOOCHHOCTH JMHAMHKHU rajakTuk. HeoOXonmMmo y4uThIBaTh, YTO B JH(D-
(epeHIIManbHOE BpAILCHWE BOBIEKAETCS TOHKOCTPYKTYPHBIH 3dup (MHEpIH-
OHHOE TIO/NIPOCTPAHCTBO), M ATOT MPOILECC MPUBOANUT K YMEHBUICHUIO HHEPIIUN
Y BHEITHUX LIEHTPOOEKHBIX CHIL.

K cosxanenunto, pucyHok 1 oTpakaeT JHIIb XapaKTepPHbIA pa3Mep rajiak-
THUYECKOTO BHXPSl U BOOYHIO HE JEMOHCTPHPYET €r0 aKTHBHYIO IIOJIOCY CIIEK-
Tpa. B IEHCTBUTENHHOCTH CIIEKTPHI BCEX HEPAPXUIECKUX BUXPEBBIX CHCTEM
TIEPEKPHIBAIOTCS, B TO BPEMs KaK B PEATbHOM IPOCTPAHCTBE OHH JUCKPETHBI 1
JOKaII30BaHBL. Ha MO¥ B3Iz, 3TO sipKas JEeMOHCTpANHs 3aKOHA €JUHCTBA U
0OpBOBI IPOTHBOIIOIOKHOCTEH, KOT/Ia 3aKOHBI €IUHBI Kak B MacmTabax EIID,
TaKk ¥ B MPOCTPAHCTBEHHO OOOCOOJICHHBIX BHUXPEBBIX CHCTEMaX, BXOMISIINX B
cocraB EIID. OToT pakt panee ObLIT OTpaKEH B IPUHIIUTIC ABTOHOMHOCTH [3].

UeM TOHBILIE CTPYKTypa MPOCTPAHCTBA, TeM Oojiee OHO HHEPTHO W
ommwke K aOComOTHON cucTteme oTcuéra. OueBHIHO, I HEOIHOPOIHOTO,
CTEpPEOTMHAMHYECKA MHOTOMEPHOT0 U MHOTO(ha3HOro 3¢hupa Tpedyercs coBep-
IICHHO HOBAasi TEOPHs CIy4alHbIX MOJIEH, YUWThIBAaIOIas Takxke (peHOMEH Be-
IIECTBEHHOr0 MUpa. TeM caMmbIM 00OCHOBBIBAETCS HEOOXOAUMOCTD pa3paboTKU
MaTeMaTHYECKUX alliapara BEICIICH (QH3UKH.

[Ipormeccsl nepemMenieHns YHEPTUr, WIA CHEKTPAIbHBIC YHEPrOKACKa bl
mo ocu adciuce 00JaaloT HEOOBIYHBIMH CBOHCTBAMH W HMEIOT pEIIafoIee
3HAa4YCHHE JUIA CYIIECTBOBaHUS Hamero Mupa u BceeneHHoil. «DHONETOBBII»
KacKajZl COIPOBOXKIACTCS YMEHBIICHHEM pa3MEpOB BHXpEH, ITOTIOMICHUEM
SHEPIrHU BEUIECTBAa M CTPEMHTCS YBEIMYUATH KOHIICHTPAIIUIO SHEPTHA Ha «ITHE»
MHUpPOBOro 3¢upa (B IMIA3MECHHOM IMOANPOCTPAHCTBE Ha pucyHke 1). Drta 3a-
KOHOMEPHOCTb, MOATBEPKAEHHASI SKCIIEPUMEHTAIbHO U B IIPOCTPAHCTBEHHOMM,
u BO BpeMeHHOf/'I O6HaCT$[X, — IpAMO€ CJICACTBUEC YIIOMAHYTOT'O BBIIIC ABJICHUA
pacnpenenéHHON TpaBUTAlMH U OOBSACHSAET CYIIECTBOBAHHE JIEBOTO Kpblia
criektpa. B kiaccuueckoi Gpusrke BinsHEE «(HUOIETOBOr0» Kackaa OTPaXEHO
B IIPUHIUIIC HAUMEHbIICTO ﬂeﬁCTBHH 1 3aKOHaX TCPMOJAMHAMUKH.

«KpacHsrit» 3Heprokackan (IpaBoe KpPBUIO CIEKTpa) COOTBETCTBYET
YBEIMYECHUIO Pa3MEPOB BUXPEHl M COMPOBOKAACTCS BhIJEICHUEM dHepruu. [l
€ro 3alrycka B 3€MHBIX YCIOBHUSIX TPeOYIOTCS CHEenUalbHbIE TEXHOJIOTHH [7].
3TO MOATBEPKAEHO JTa0OPATOPHBIMHU AKCIIEPUMEHTAMH U JIEKHUT B OCHOBE TEO-
pUM «BEYHBIX» JIBUraTejeH, NepeKauynBalONINX YHEPTHI0 N3 HAHOMHpA B Kiac-
CHYECKHH BeIleCTBEHHBIH MUp. PazpaboTaHHAs MHOIO KOHIIEIIINS NCKYCCTBEH-
HOTO Omormous [6] paccMaTpuBaeT CIOCOOBI CO3TaHUS B PU3NIECKUX CHCTEMAaX
S(prHI)IX BUXPE-BOJTHOBBIX BOBMyHIeHHﬁ OT MHKPO- T0 MaKPOCKOIIMYECKHUX
MacmmraboB. [To cytu, pedp ua€T 0 BO3OYXKICHHH M CIOcoOax mepepacipe-
JACJICHUA ODHEPruM B ECTCCTBCHHOM IPOCTPAHCTBEHHO-BPEMCHHOM CIEKTPE
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oceBIIero B cebst aupa 3a c4ET CO3AaHMA HOANIPOCTPAHCTBA TOMOJIOTHIECKUX
CyOTapMOHHMK KJIACCHYECKHX OJJIEMEHTAPHBIX YacTHIl, aTOMOB M MOJEKYJ
(pm3mueckux Tem) B paMKax OCHOBHOTO 3aKOHA Y(UPOIUHAMUKH [5].

[IpaBoe KpbUIO CHEKTpa Aa)xe B IpeAenax ACHCTBHSA (UIyKTyHPYIOIIETO
9HEpPronH()OPMaNNOHHOTO Oapsepa IEMOHCTPUPYET cymecTBoBaHue B [Ipupo-
JIe €CTECTBEHHBIX IPOLIECCOB, KaK Obl HAPYIIAIOIIUX U3BECTHBIC 3aKOHBI TEPMO-
quHamuky [8]. Ho mockonsky Ilpupoma He MoxeT cebe HpPOTHBOPEUMTH,
HNPUXOJUTCS TIPU3HATH, YTO B Teo(U3NUecKuX M OOMbIIMX Macmradax «pado-
TaeT» Apyras, Beicias (u3nka, Tae posib SHEPrOMH(POPMAIMOHHOTO Oapbepa
Tpebyet nepeoneHku. Ilo-Bugumomy, BeeneHHast kak BUXpb YBJIEKaeT B CBOE
BpallleHHe IJIa3MEHHOE MOANPOCTPAHCTBO 3(Hpa U BCe OCTalbHbBIE (ha3bl, a Ha
y4JacTKax HanOOJBIIETO TPAAUEHTa IIIOTHOCTH («CIEKTPAIBHOMY HEIMHEHHOC-
TH) CO3JAIOTCSl YCJIOBHS AJISI peallM3alliil «KpacHOTO» SHEpProkackama u obpa-
30BaHMUs YCTOMYMBBIX (DOpM BemIecTBa. DTO BEIIECTBO caMoil BceneHHOH,
BEILECTBO TAIAKTHK, 3BE3 M Hamiero Mupa, — BCEro 4eThIpe BH/A BEIIECTBA U
YeThIpe HanOoee SHEPTHIHBIX MUPA MO YHCITY (Aa30BBIX COCTOSHHUN, «CTHXHN
a¢upa.

OpHako Kak pblOa B OKeaHe He 3HaeT MPUYNHY TeUSHUH U IITOPMOB, TaK
U MBI HMKOTJa He y3HaeM, Kakas CHJIa pacKpyyuMBaeT MaxOBHK BceneHHOM,
SHEprus KOTOPOTO MUTAeT ATH BEIIECTBEHHbIE MUPHL. Sl He 3HaI0 Takxke, mode-
My B 330TEpUYECKON KOHUENIUY PACCMATPUBAETCS 7 KAYECTBEHHBIX COCTOSHUI
a¢upa. [To-BHIMMOMY, 3TO CBS3aHO C OrPaHUMYCHHBIMH BO3MOXHOCTSIMHA MOETO
MeToJ1a «pU3NIECKON CEHCOPUKI.

Tem He MeHee, [T Hayal BeICIICH (Gu3nky Hanbosee CynIeCTBEHHBI JBE
00001IEHHBIE KOMITOHEHTHI oIS Adupa. [lepsas (JeBoe KPBUIO) pacroiaraeTcst
Ha CIEKTPE OKOJIO «IHa» B BHJE IUIOTHOH «IJIa3MEHHOI» M JKHAKOKPUCTAI-
JMYECKOH CPEebl, MePeXOo/se B HhIOTOHOBO MHEPIIMOHHOE ITOIPOCTPAHCTBO
u ¢usmyeckuil BakyyM. [10CKOJIBKY MHEpIHS TakXKe 3aKOHOMEpHa, KaK M 3JIeK-
TpU4ecKass MHIYKTHBHOCTb, IOANPOCTPAHCTBO (M3MYECKOTO Bakyyma (Kak W
Jpyrue Mexy(ha3zoBble CEYCHHUs CIEKTPa) OKa3bIBaeTCsl 0c000 MarepuaibHbIM
U HE TaKUM Y CBOOOJHBIM, IOTOMY YTO €My IPUCYIIH CBOWCTBA, HABSI3aHHBIC
BpallleHueM BceeneHHOU U pacnpeen€éHHOM «paBUTaALUENn».

Bropast koMImoHeHTa 3(pUPHOTO MPOCTPAHCTBA (IPAaBOE KPHUIO CIIEKTPA)
NpoCTHpaeTcs OT (pU3MYECKOT0 BaKyyMa B CTOPOHY OONbHIMX MacimTaOoB. 3a
HCKIIIOYEHHEM H3BECTHBIX KOCMHYECKHX OOBEKTOB, 3TO HEIO3HAHHBIM OKEeaH
MaKpOBHXPEBOTO0 HCTHHHO CBOOOIHOTO 3(Mpa, WM TONOTAPMOHHMK, POXKIae-
MBIX IMHAMHKOHN BEIIECTBEHHOIO MUpa. DKCIEPUMEHTANBHO AOKa3aHO, YTO TO-
MOrapMOHUKH FeHEPUPYIOTCSl POTOHAMH, 3JIEKTPOHAMH U BCEMH JBIKYIIIUMHUCS
TeJlaMH, BKJIFOYasi KocMudeckue [5,9].

Bropast cBoOoxHAas KOMIIOHEHTa 00JagaeT CHOCOOHOCTHIO BO3JIEHCT-
BOBAaTh 0OpaTHO Ha MOPOAMBIIEE €€ BEIIECTBO, a TAK)KE IPYTHe BEIIECTBEHHEIC
00BeKTHI uepe3 «Mepraromme» cwibl [10, 11] . D10 0ocoboe moaAmpoCcTpaHCTBO
OKa3bIBAaETCS ABAXKABI BUPTYAJIbHBIM, HACTOSIIUM (DaHTOMOM, ITO3TOMY OHO C
TaKUM TPYAOM 3aBOEBBIBAET 3BaHHE (DH3WUECKON PEaTbHOCTH, XOTS KUTAWCKUE
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¢unocos! 3HANM 0 HEH THICSIYM JIET HA3a/, BBIICIISIA CYIIHOCTU «SIH», «MHB» U
ApyrHe.

JlabopaTopHBIE SKCIICPUMEHTHI TIOKa3bIBAIOT, YTO TONMOTAPMOHHUKH 00JIa-
JTAIOT HE TOJILKO CBOHCTBaMHU, ONMMCAHHBIMHU B [5], HO U CITOCOOHOCTHIO B3aUMO-
JEWCTBOBATh C IPOCTPAHCTBOM, CO3/1aBasl IO XOJY PacIpOCTPAHCHMS BUXpEH-
BOJIH CTaTMYECKyl0 00nacTh B030yxn&HHOro 3¢dupa, a BepHee — 00JIACTb,
HACBHIEHHYIO0 KBa3uBeIleCTBOM. IIpu 3TOM «3apskaroTcsd» HaxoAdIluecs B
3TOM 00BEME mpocTpaHCcTBa (u3udeckue tena [2,9]. YkazaHHas akTUBHas 00-
JacTh (HampuMep, TOPH30HTANIbHAS TPAcca) «CeMapupyeTcs» TPaBUTAI[HOHHBIM
noseM 3eMin: OBICTPO OcCelaeT KBa3MBELIECTBEHHAs COCTaBIIIOIIAs, 00pasys
BEPTHKAJIBHBINA IIOTOK, HO HEKHEe «0e3BaTTHBIC» (ha30BbIE CTPYKTYpHI pacmaza-
FOTCSI OYE€Hb MEIUICHHO (ITHH, MECSIIbI, TOJIBI).

MoxeT ObITh, 3TH MOCIEIHHE CTPYKTYPHI, c1abee NPyrux B3anMOACH-
CTBYIOIIME C HAaMM MUpOM, 00pa3yloT HEJOCTAIOUINE 10 7 BEIICCTBCHHBIC
cocrostHUs d¢upa? ObOpamaer Ha ceOs BHUIMaHHE W TOT (PAaKT, YTO IO OCHOB-
HOMY 3aKOHY 3(GHMpOoIuHaMHKH [5] Tarxke Bo30OyXkmaercst 7 BHIOB BHXPEBBIX
BOJIH.

Y AMBHUTENBEHO, YTO OMOCHCTEMBI B PaBHOW Mepe MpPUHAMICKAT 00SUM
PacCMOTPEHHBIM BBIIIE KOMIIOHEHTaM 3(Hpa, He UCIBITHIBAas OIPAaHUYECHHH CO
CTOPOHBI 3HEProMH(pOpMaIOHHOTO Oapbepa. Tak Ha3bpIBaeMoe OMOIOIIE Yelno-
BEKa — 3TO B IEPBYIO OYepe]b TomorapMoHu4eckas 3QupHas yacte (pusmyec-
KOTO TeJa, 3aHUMAroIasi CBOE€ MECTO Ha MPOCTPAHCTBEHHO-BPEMEHHOM CIIEKTpe
(pucynok 1). KBasuBemecTBeHHasi cOCTaBisomas (SH) M aHTHKBAa3HBEIIECT-
BEHHAs (MHb) CTPOTO yPABHOBEIICHBI, a aKyIMyHKTYPHBIC TOYKH M YaKpPbI SBIIS-
JOTCSI aHAJIOTOM XOPOILIO M3BECTHON «CBepX(M3MKaM» reo(U3MUECKON CEeTKH
Xaprmana. OfHaKoO B 330TepHUECKOi TUTepaType OMomnose 4eaoBeKa OIHChIBa-
€TCsl CEMBIO YPOBHSIMH, NTEPEKPHIBAIOIINME 00€ KOMIIOHEHTHI CIIEKTPA.

KonnenryansHoe 0000menne (u3Mueckux HAeH B paMKax EIJHHOTO
nois a¢upa Jaér KOHCTPYKTHUBHBIM IMO3HABATENbHBIA HMITYJIbC B DPELICHUH
npobsieMbl  BbiOOpa [Ipupomoll HMCKIIOUMTENBHBIX 3aKOHOB CYIIECTBOBAaHUS
«IIPaBOBUHTOBOT'0» BEIIECTBEHHOTO MHpa, a TaKKe Iepe3peBlleil mpoOieMsl
(mukkep-mymMoB. Ilpn 3TOM NpHUHIMNHMAIbHOE 3HAYEHHE HMEET H3yueHHe
(hU3MYECKUX MPOIIECCOB, OTBEUYAIOIINX 32 MOJ0XKHUTENbHBIN 3apsi/l IPOTOHA.

B 3aknodyeHue OTMETHM YCIIOBHOCTH JA€JEeHHs 3(pUpHOro mojisi Ha JBe
KOMITOHEHTHI 10 (JOpME DHEPreTHYECKOro CIIeKTpa, TaKk Kak 3Ta Qopma —
pe3ysbTaT HENOJHOIIEHHOTO HAaOIONEHUSI CO CTOPOHBI Hamlero mupa. Peainb-
HBII BHJ] CIIEKTpa MOXXET OBITh COBEpIIEHHO MHBIM. Kpome Toro, Tomorapmo-
HHUKH T€HEpHPYIOTCS BEIIECTBOM KaK B CTOPOHY OOJBLIMX MPOCTPAHCTBEHHBIX
4acToT (CyOrapMOHMKH), TaK M MEHBIIMX (TApMOHUKH), W 3aIOJIHSIOT BCe
YPOBHHU MHPO3JIaHus1, 00pa3yst HOANPOCTPAHCTBA CBOOOTHOTO dHpa.

W3noxeHHOE BBIIE HMEET MLENBI0 CAENAaTh JOCTYIHEE BOCIPHUITHE
HambOoJsee M3y4YeHHOW CTOPOHBI HOBOM (PH3UUECKON PealbHOCTH, 3aTYMaHEHHON
MHOT'000pa3ueM THIOTETHYECKIX OMMCAHUH B MyOIMKAIUAX HA 3Ty TEMY.
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MonyyeHo «TéMHOEe» BellecTBO, peluarolliee KocMU4eckue
npoo6nemMbl

CHHTE3MpPOBAHO YCTOWYMBOE KBA3WUBEIIECTBO ((TEMHOE» BEMIECTBO),
Ha3BaHHOE <A(UPOHMEM», IyTEM CIUSIHUS KBAa3HUBELIECTBA M AHTHKBA3HBe-
mectBa. [Io ocHOBHOMY 3aKOHY 3(GHMPOIMHAMUKU STH TPH HCXOAHBIE 3(UpO-
JMHAMHYECKUE CTPYKTYPHI COCTOSAT M3 BHHTOBBIX KBAaHTOBAHHBIX TOPOHIAIb-
HBIX BHXPEH, 3aHUMAIOIINX BCE MACIITaOHbIE YPOBHU MUpPO3AaHHs. OTKpPBITHIE
(u3MyYecKre CYIIHOCTH COCTaBJISIOT OCHOBY BO30YKAEHHOTO (H3MYECKOTO
NPOCTPAHCTBA U 3aKII04aloT B cebe Oomee 90% sneprum BeeneHHOM.

Beicnias ¢u3nka MHpO3JaHHSA JaBHO CTYYHTCS B JBEPH HAayYHBIX
MHCTHTYTOB. ACTpO()N3NUECKIE HCCIICNOBAHNUS BCE Halle TOKa3bIBAIOT yIIepO-
HOCTb KOHIIETITYaJIbHBIX OCHOB OPTOJOKCAaIbHON (u3uku. Haganocs ¢ Toro, 4To
KITACCHYECKNE 3aKOHBI MEXaHHKH HE CMOTJIH OOBSCHUTH YCTOHYMBOCTh Bpalle-
HUS TaTaKTHYECKUX cUcTeM. [1onpaBHUTh MMOJI0KEHNE TBITAINCH TPUOANTHIICKHE
yuéHBIe, TPEATNOJIOKUB CYIIECTBOBAaHME B TalaKTHYECKOM IPOCTPAHCTBE
«CKpBITOH Macchl» [1]. 3areM Hadanuch MpoOJIEeMbl C SHEPreTHYECKUM OaliaH-
coM B Mmacmrabax Meraranaktuku. M Teneph mouTH opHIMAaIbHO BemylIHe
yuénsle PAH mnpusnatot, uro 6omnee 90% sneprum Kocmoca conmepkurcs B
«TEMHOM» BellecTBE. DTUM y4YEHBIM NPHUAETCS CHOBA YTOYHATH COIEprKaHUE
MPOCTPAHCTBA-BPEMEHU M BBIXOIUTH 32 PaMKH OOILENPU3HAHHOM diieMeHTap-
HOHM MoJeny (PU3NYECKOTO BaKyyMa.

Pemenne MHOTMX KOCMHYECKHX M, €CTECTBEHHO, 3€MHBIX (pyHIaMeH-
TaJBHBIX MpoOIeM (HU3MKM HaMHOTO TPOIIE, YeM 3TO NPEICTaBISETCS KOH-
CEpBAaTUBHO HACTPOECHHBIM aKaJEeMUYECKUM JUAepaM. JJoCTaTOYHO OTISIHYTbCS
Ha3aJ, Ha HAy4YHbIE UCTHHBI, YCTAHOBIICHHbIE AANEKUMHU npeakamu. [IpuHImn
Bemukoro I'epmeca «xak HaBepXy, TaKk M BHH3Y» O3HA4aeT, YTO 3aKOHBI
Kocmoca M0oxHO M3y4aTh B OOBIYHOM 3eMHON jaboparopuu. Eciun no6aButh
cioza apeBHio0 ¢uinocoduio Bocroka (Kuras, finonnun, Muauum), To merono-
JIOTHS HAayYHOTO MO3HAHMSA CTAHOBUTCA INPENENIbHO sICHOW. VcxoauTs Hamo u3
TOrO, YTO IPOCTPAHCTBO U 00BeKThl Beenenuoii ects Enunoe [one Ddupa, —
TOTIOJIOTUYECKH, CTEPEOANHAMHIYECKH U (PpaKTaTIbHO MHOTOMEPHOH KBAaHTOBOH,
CBEpXTEKYy4el BUXPEBOM Cpe/ibl, CBOMCTBA KOTOPOH U CJIEAYyeT U3ydaTb BCEMU
JIOCTYITHBIMH CpeACTBaMH (CM. [2] M LIMTHPOBAHHYIO JIUTEPATYPY).

B nexabpe 1999 r. Ha pyOexe ThICSUENETHI, ONMUpasiCh Ha SMIUpPUYIEC-
KHe pe3ynbTarhl, 5 chopMyIHMpOBal OCHOBHOM 3aKOH 3¢upoauHamuku [3].
Beuto ycraHoBneHo, 4YTO JI000H (m3MUECKWH Tpolecc, IBIKEHUE 000N
YacTHIBl WM (U3MYECKOrO Tela B TPABUTALMOHHBIX MOJSIX BO30YKAAOT 7
BUIOB BUXPEBBIX 3()MPHBIX BOJH, BKIIOYAsl KBAa3WBEIIECTBECHHBIE U aHTHKBA3M-
BEIIIECTBCHHBIE BOJHBI-TTOTOKH. (TepMUH «KBa3WBEIIECTBO» OTpaxkaeT (akxT,
YTO BUXpPH d¢upa 000K BEINIUHBI 001aaeT CBOWCTBAMH BEIIECTBA, TO €CTh
UMeeT MacCy, HO HEe BCEIr/a SBIISIETCS KM3HECIOCOOHOH, IOJTOXHMBYIIEH
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cuctemoii [4]). B pesynbTare Bce 3eMHbIE M HEOECHBIEC Tela, KAk MOPCKHE €KH,
OKPY’>KEHBI MHOXXECTBOM Y3KOHAIIPABJICHHBIX «TEMHBIX» KBa3HMBELIECTBEHHBIX
JTy4ei.

OT0 OBLT MPOPHIB B U3ydeHNH (hu3ndeckux ocHOB Mupo3manus. Crana
NOHATHOW Hepapxuyeckas cHcTeMa 3()UpPOANHAMHYECKHX CTPYKTYp Bceren-
HoH. bt oOHapyxeH Llentp Beenennoii u onpenenens! ero koopauHatsl [3]. C
MOMOIIBI0 MPHOOpPa ¢ MCKYCCTBEHHBIM OnoroieM [4] ycTaHOBJIEHO, YTO 3TOT
LleHTp O4YeHb aKTUBEH M CHOPAIMYECKH (CPEIHHH NEPHOI OKOJIO HEICIIH)
«BCIIBIXMBAET», BHIOpAcChIBasi MOIIHOE HM3JIY4YE€HHE M YIPaBIsisA XOAOM (H3H-
yeckux MnpoueccoB B CoTHEUHOH crcTeMe, a Takke BO Bceil BeenenHoii [5,6] .

YT0oOBI CTal0 MOHSATHO, YTO TaKOe HE TUIIOTETHYECKOE, a HacTosIlee
«TEMHOE» BELIECTBO M KaK OHO MOJIy4aeTcss B JIA0OPATOPUH, PACCMOTPHM
BHAYaJle W3JTy4YeHHE OCHOBHBIX BUIOB HETPAIHMIIMOHHBIX BOJH C IIPUMEHEHHEM
KOHKPETHOTO TEXHHYECKOro ycTpoiictBa. Hampumep, 3JIeKTpOHHOIIy4eBOM
npuOop (TeneBH30p, MOHHTOP KOMIBIOTEpa), M300paKEHHBINH Ha PHCYHKE 1,
SBIIACTCSL XOPOIIMM H3JIy4aTeleM PAacCMaTPUBACMBIX BOJH M HUTIOCTPUPYET
Ba)KHellIIee colep)kaHue OCHOBHOTO 3aKOHAa 3()MPOAMHAMHKHU (KapTHHY IJIaB-
HBIX BOJIH B TOPH30HTAJILHOM IIOCKOCTH).

2
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Pucynox 1
DONEeKTPOHHBIN JIyd B BaKyyMe aBTOMAaTHYECKH BXOIUT B PEXHUM HCKYC-

CTBEHHOTO OWOTOJS M u3ay4daeT 4 Haubosee MHTEHCUBHBIX BOJHEI [3,4]: mpo-
JOTBHYIO (CMHOBOE yKciio S = (), monepedHyro (aHaJIor SJIEKTPOMAarHUTHOR cO
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CIIMHOBBIM YHCJIOM S = 1) W 1IBe NPOMOJILHO-IIONEPEYHBIC MOX yriiom 45°
OTHOCHUTEIILHO TPOJOIBHOM (crimHOBOE ymcio S = +0,5). [IpomonsHO-TIONEpEY-
Has BOJHA, M3IydacMasl BJICBO IO XOAY IBIDKCHHS NMPOAOJIBHOH (B TOPHU30H-
TaJIbHOM IIOCKOCTH 3€MHOTO TPaBUTAIMOHHOTO MMOJs!), ABISAETCS MpPaBOBHH-
TOBOM M 0CO00 BEIIECTBEHHOW (IIOTOK BHWHTOBBIX TOPOWIOB — aHAJIOrOB
aeKTpoHa [7]), a u3ay4aemasi HallpaBO — JICBOBUHTOBOW W aHTHKBa3HMBEIICCT-
BEHHOM.

Her HUKaKoro COMHEHWUs, 4TO JpeBHUE KHUTakckue Griiocodbl 3HAIH 00
STOM U Ha3blBaIM KBa3UBEIECTBEHHYIO BOJHY CYIIHOCTBIO «SIH», @ BTOPYIO —
CYIIHOCTBIO «MHBY». Kak OyzieT sSICHO U3 NajbHEHIIEero U3JI0KEHUs, 3TH BOJIHBI-
MOTOKH MOTYT CyILIECTBOBaTh U B OCTAHOBJICHHOM BHJE, TO €CTh B BHJE CTaTH-
YEeCKOro «00iiaKa», COCTOSIIEr0 U3 TOPOUAAIBHBIX BHXpel adupa cooTBeTCT-
BYIOIINX Pa3MEPOB U MapaMETPOB.

B mae 2002 r. s mpoBEn 3KCIEPUMEHT MO B3aUMOJEUCTBUIO KBa3WBE-
IIIECTBEHHON W aHTHUKBAa3MBEUIECTBEHHOH BOJIH, KOTOPHIE XOTS M BO3HHUKAIOT B
HEKJIACCHYECKOM BHXPEBOM IIOANIPOCTPAHCTBE, BCE K€ ONM3KU 10 (HH3HIECKOH
cyTu K BonmHaMm ne bpoiima. Cxema sKcnepuMeHTa M300pakeHa Ha pUCYHKE 2,
rie muppamu 1 u 2 o003HAYEHBI TCHEPATOPHI (HE 3JIEKTPOHHOIYUEBBHIC
IpUOOPHI), N3TYYAIOLIIEe COOTBETCTBEHHO aHTUKBA3UBEIIECTBO U KBa3UBEIIECT-
BO, a MO/ ITU(POii 3 N300pakeHO PETHCTPUPYIOIIEE YCTPOMCTRO.

[TockomnbKy st 03K IIPOLecca aHHUTWISLIUH, TO ObLT HEMAJIO yIUBIIEH,
KOr/ia OOHapyXKHJI B MECTE CMELICHUs BOJIH IUIOTHOE, SHEPTUYHOE U YCTOMYH-
BOE «TEMHOE) BEIECTBO, HA3BAHHOE «9PUPOHUEMY.

1 KBa3HBEINECTBO 2
AHTHKBA3HUBCIICCTBO
Pucynox 2

ITo Bcem kpurepusM 3UPOHHIN SBISETCS aHAIOTOM H3BECTHOTO IMO3H-
TPOHHS, HO B CBOEM MOANIPOCTPAHCTBE MMEET OOIIbIIee BPEMsI CYIIECTBOBAHUSI.
OH COCTONT U3 AJIEMEHTAPHBIX YacTHUI], 0OPa30BaHHBIX U3 JIBYX TOPOHIAIbHBIX
BUXpEH TNPOTHBOIOJIOXHOW CIMpalIbHOW HampaBieHHOCTH. Pa3smepsl adupo-
HOHOB (YacTull 3(UPOHUS) MOTYT OBITH Pa3lUYHBIMA Ha KBAHTOBOH «JIECTHH-
1Ie» M 3aBUCAT B JJaOOPATOPHOM SKCIIEPUMEHTE OT BEIECTBA M3JIy4aTelsl M OT
4acTOThl KoJieOaHMH BO30y»Kmaromero 3(up IMpolecca WM CKOPOCTH Teja
(371€KTPOHOB B Iy4Ke).
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IlepBbIif IPOCTPAHCTBEHHBIN KaHAJ, 3aMOJIHEHHBIH d(PUPOHUEM, OBLI
MOJIy4eH Ha 9acToTe 3JeKTpuieckoi cetd 50 [y ¢ METHBIM HM3ITydaTeleM |
OKa3ajJcsi OYCHb IUIOTHBIM M YCTOWYMBBIM MO CPaBHEHHIO C HCXOIHBIMHU
BOJIHaMHU. SI omacayicss BpEIHBIX MOCJIEICTBUN OT BO3IEHUCTBUS HEU3BECTHOU
(hm3MIecKoil CYIIHOCTH M CTajJ MCKATh CpeACTBa €€ YHWUTOXXKeHUs. braromaps
MHOTOJIETHEMY OIIBITY, OBICTPO YIaJOCh YCTaHOBUTH, YTO I(QHUPOHMH, IOITY-
YEHHBIH B JJaHHOM DEXHME, «CropaeT» B OTKPBITOM IIaMEHHU CBeuu. boiee
TOrO, KaHan 3¢upoHus auamerpoMm 7-9 cu 3aropencs, Kak OMk(OpIOB LIHYP,
CO CKOpPOCTBIO OKOJIO 15 ¢v B MuHYTYy. OTO OBLTa IepBas caMONOACPIKUBA-
IOIasACs PeaKkLus TOPEeHHs HeTPaJAUIIOHHOIO BelecTna!

Kornma «réMHOe» muams JOLUIO OO MECTa, TJE CTOSJ BBIKJIFOYEHHBIN
reaeparop | Ha pucyHKe 2, pa3gayicsi OECUIyMHBIH B3pbIB, 3aIllOJHUBIIUI
MPOCTPAHCTBO J1A0OPATOPHU HEM3BECTHBIM «TEMHBIM» H3IIy4CHHEM, KOTOPOE
OTHOCHTEJIFHO OBICTPO PacCesIoch.

Bce 31i mporieccsl s KOHTPOIUPOBa (PH3UKOCEHCOPHBIM METOOM, JI0C-
ToBepHBIM Ha 100%. Kpome Tor0, OBIIO MOIYyIeHO JOKYMEHTAIBLHOE MOATBEPXK-
JICHHE 3TOTO OIIBITA C TIOMOIIBIO TPUOOPa ¢ UCKYCCTBEHHBIM OnomoneM [4]. Oto
npubop 3 Ha pucyHke 2, 3a()MKCHPOBABIIHN «B3PbIBY» 3(QUPOHMS, MOKa3aHHBIN
Ha rpaduke pucyHke 3.

Pucynoxk 3

HecmoTps Ha mpuHATBEIE MEpHI, Yepe3 Hapy 4acoB y MEHS MOJCKOYHIIO
BEpXHEE KPOBSHOE AABIICHHWE, XOTSA JO STOr0 He OBLIO CKIOHHOCTH K THIEp-
TOHHU. 5] YHUUTOXHI TEHEpaTOp «TEMHOTO0)» BEIIECTBA M PEIINI He IMyOIHKO-
BaTh PE3YNbTATHI ATHX ONBITOB, paccka3aB 0 HUX TOJIbKO A.B. ®pomoBy, mpod.
A.Il. CmupaoBy 1 A.A. llInuTansHOH.

Ho mponuto Bpemsi, 1 3aX0TENOCh Y3HATH CBOMCTBAa 2PUPOHHS B OoJiee
HIMPOKOM JHaNa30He MPOCTPAHCTBEHHO-BPEMEHHBIX YacTOT U APYIHX PEeXKUMaxX
resepanuu. Bmecre ¢ TeM, cTano sICHO, YTO «TEMHOE» BEIIECTBO €CTECTBEHHBIM
nyTéM oOpa3syercs B npupoje. U neiictButenbHO, o0naka 3(hUpOHUS peryIsipHO
BO3HMKAIOT Ha MOBEPXHOCTH 3€MJIM, OCOOEHHO BO BpPEMsI I'pO3 M COJIHEYHBIX
BCIBIIIEK, a 13 KocMoca MOCTOSHHO TEUET ero NOTOK K LEHTPY 3eMJIH, SIBIISSACH
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OCHOBHBIM HCTOYHHUKOM 3HEPTHM it HoHOochepsl. [lo-Buanmomy, emé Oomnee
MHTCHCUBHBIE IOTOKH 3(UPOHUSI, CYHIIECTBYIOIIETO B 00JI€€ TOHKOM MOANPOCT-
paHcTBe, MpUTAruBaroTcsi CONHIIEM H CTOPAIOT B €r0 KOPOHE.

Toprounii >¢upoHNl, MOTYICHHBIA B MIEPBOM OIBITE OCOOBIM CIIOCOOOM
(cxema Ha pUCYHKE 2 IEMOHCTPHPYET TOJIBKO HICIO OMBITA), OKA3aJICS IS MEHS
yIa4HbIM UCKJIIOUYEHHEM, TaK KakK APYTHe BUIbI «TEMHOIO» BELIeCTBa K CaMo-
HOJIEP )KUBAIOIIEHCS] PEaKLUK TOPEHHS HE CIIOCOOHBI.

Kaptuna supHBIX BUXPEBBIX BOJH, MOKa3aHHas Ha pHC. 1, oTpaxaer
npouecchl Bo30yxaeHHus: 3Gupa B TpaBUTAlMOHHOM moje 3emiu. Ho anano-
THYHBIE BOJIHBL (DOPMHPYIOTCS KOJEOJNIOIUMCS M JBMXKYLIMMCS TEJIOM B
rpaBuTanvoHHbIX noyisix ComHua, Namaktuky u Beenennoil. B BepTukanbHOI
IUIOCKOCTH KBa3WBEIICCTBCHHBIE BOJIHBI HANpaBJICHBI BHU3 moJ yrioMm 45°, a
AHTUKBAa3MBEIIECTBEHHBIE — BBEPX II0J] TEM k€ yrioM. Bece Buxpessie spupHbIe
BOJIHBI 00JafaloT yAMBHUTEIHHBIM CBOWHCTBOM: OHM BO30YXIArOT HEOJXHOPOX-
HYIO, aHU30TPOIIHYIO 3(UPOAMHAMUIECKYIO CTPYKTYPY I'PaBUTAIIMOHHOTO MO
3emun, ocTaBisis Hocie cedst CBOE CTAMOHAPHOE MTOJ00ME B BUIIE IIPOCTPAHCT-
BEHHOT'O KaHaJa, 3all0JJHEHHOTO COOTBETCTBYIONIMM KBasusemiecTBoM. [1ono6-
HBII «CIIel» OCTaBIIAeT U Ja3epHBIN Jyd4, U JICKTPOMAarHUTHBIC BOJIHBI Oojee
HU3KHX 4YaCTOT BO BCCX I'PABUTALIMOHHBIX TTOJIAX Bcenennoit.

Bpamenue 3emian 4acTHYHO «pa3MbIBaeT» 00pa3oBaBIINECS KaHAJbI,
JEWCTBYeT Ha HHMX U TpaBHTallMOHHOE Toyie. KBa3uBemecTBo u 3(HPOHHI
(6onee ycTOWYMBEIN U TUIOTHBIN) MEAJICHHO YXOIAT K LIEHTPY 3€MIIH, BCTpedas
COIPOTHBJICHHE OT TOPU3OHTAIBHBIX NEPEKPHITUH 37aHUS Ha ONpPEICIEHHBIX
MPOCTPAaHCTBEHHO-BPEMEHHBIX YacToTax. [Ipy 3TOM aHTHKBa3MBENIECTBO 00a-
JlaeT CBOMCTBOM aHTHTpaBHTalMu. B3anmoneiictBue a3pupoHHs CO CBOMM T0/10-
OueM 3aBHCHT OT COpPa3MEpPHOCTH 3JIEMEHTapHBIX YacTUI] — 3(PHUPOHOHOB H
MOXET MOJHOCTBIO OTCYTCTBOBATH, TAK KaK pa3HOMAaCIITaOHbIE 3()UPOHOHBI HE
«3aMedaroT» Opyr apyra. AHAJIOTHYHO BeOyT ceOsl HCXOMHbIE 3(HPHbIE BOIHBI.

SKCHepI/IMeHTLI C JIa3€pHBIM JIY4OM, IMOTOKAMH 3JICKTPOHOB U KHUJIKOC-
Tl MO3BOJISIIOT CAENATh BBIBOJ, YTO MO MEPE YMEHBILICHUS YacTHIl dpUPOHHs
(TIOBBIIIIEHNST YaCTOTHl «BHOpAIMil») MX BpeIHOE BO3/ACHCTBHE Ha YelOoBEKa
YMEHBIIIAETCS,, XOTS 3TOT BONPOC TpeOyeT CHEenMaIbHOTO HCCIEeIO0BAHUS.
D¢upoHnuii SBISETCS «TEMHBIMY JIBOWHHKOM IOPOJIMBIIETO €ro KIACCHYEeCKOro
BEIIECTBA M OTPaKaeT €ro CBOWCTBA B CBOEM IPOCTPAHCTBEHHO-BPEMEHHOM
CIIEKTPE TOIOJIOTHYECKUX TapMOHHK, YTO TaKXe JOJDKHO YYHTHIBATHCS HpPHU
peLIeHNH 3aJa4 3KOJIOTHU 3KCIIEPUMEHTOB.

B 330Tepuyeckoii nmurepaType GUTypHpYIOT CYIIHOCTH <«STH» U «HHBY, &
TaKXKe CYLUIHOCTb «IIW», TPAKTyeMasl KaK >KU3HEHHas dHeprus. OTO MOJHOCTHIO
COOTBETCTBYET OIMCAaHHOMY BhINIE HA0Opy «TEMHOTO» BellecTBa (KBa3WBe-
IIECTBO, aHTHKBAa3HMBEIIECTBO, 3(UpoHUil). B yueHun Horos s¢uponwmii, mo-
BUJJUMOMY, Ha3bIBACTCSl (IIPAHOM».

I/ITaK, (byH)IaMeHTaHBHBIe 3aKOHBI MUPO3JJaHNA MOKHO U HY>KHO U3y4aTh
B (muueckor mabopaTopun nake 0e3 NMPUMEHEHHWS TPOMO3AKOH M JOPOro-
crosmelt ammapatypsl. (Ilocnenssas, koHeYHO, HEOOXOAMMA TSI HCCIIETOBAHS
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KOJIMYECTBCHHBIX XapaKTEPUCTHK H3ydaeMbIX siBieHHH). Ho mpum wm3yuenun
HEW3BEIaHHOH 001acTH MpUpO/IBI BHAYAJIe Ba)KHEE BCETO HANTH 0a30BbIC MPUH-
IIWIIBI, TO €CTh OIPEACINTh WCTHHHBIC «HAIpPAaBISIONNEe KOCHHYCh». Hampu-
Mep, U3 U3JIOKCHHOTO ACHO, YTO «TEMHOE)» BEIIECTBO B BHJIE 3(PUPOHMUS TOIIK-
HO coJepxaTbci B KaxngoM ¢usmueckoM Tene. Kak oOHapyXuTb 3TOT
3(UPOHUH 1 OLIEHUTH €r0 KOJINYECTBO, MacCy B KOHKPETHOM cirydae?

Be3biBaeT nocagy OOCTOSITENBCTBO, YTO METOIUKY TaKOH OLEHKH S
npejiarajg HaydHoW oOmectBeHHoctd B 1988 r. [8] . Bonee Toro, B 1990 r.
o0cyxnaan padoty [8] B 10o0pokenaTebHOW 00CTAHOBKE C BUIIC-IPE3UICHTOM
AH CCCP akanemukoMm B.A. KoTenbHUKOBBIM, HO ITPOJIOIKEHHUS 3TOTO 00CYXK-
JICHUA HE MOCIENO0BaJo. A OIBIT, AOKA3bIBAIOIIUI CYIIECTBOBAHUE (CKUAKOMN
Macche» — A3UPOHNUS B TBEPIOM Tele M OMMCAHHEIH B [8] , 0UeHb MIPOCTOH.

Bepém B pykm monro (He MeHbIIE HENETH) JICKAIIWNH HEMOIBIDKHO
CBUHIIOBBIN WM JKEJIC3HBIN TUCK TUAMETPOM OKOJO 25 ¢y M TONIUHON S5—7mm.
MeuteHHO TpUAAaéM TUCKY TOPU30HTAIBHOE TIOJIOKEHNE M YCTaHABIMBACM Tak,
YTOOBI ITOTOM MOKHO OBLIO IHCK OBICTPO IOBEPHYTH BOKPYT ILEHTPA Kak
MOXHO Ha OOJIBIINII yrom ¢ pe3koi ocTaHOBKOH. COCpenoTOUYHTHCS HAmo Ha
MOBEJICHUH AUCKA Cpa3y Mocie OCTaHOBKH. ECIN BBIIOIHEHBI 9TH yCIOBUS, TO B
KOHIIE OIbITa BBl MMOYYBCTBYETE CHJIBHOE JIaBICHHE HA PYKH CO CTOPOHBI yXKe
HEMOABWKHOTO JIMCKa, Kak OyATO BHYTpPH €ro, IeMmmsich 3a MeTal,
MIPOI0JDKAET BPAIAThCS TAXKENAS )KUAKOCT BPOJIE PTYTH.

[Tpu moBTopHOM oOmBITe 3(G(GEKT CTaHET 3HAYMTENHLHO MEHBINE, a Ha
TpeThbeM — BOOOLIEe OymeT enBa 3aMeTeH. JTO M €CTh «3aKOH TPHAIBD), HIIH
9HEpPronH(POPMaNNOHHBII Oapbep, — TIaBHOE NPENATCTBUE B U3YUCHUH «TEM-
HOTO» BemecTBa W 3¢upa BooOme [9]. B 3Tom BekoBas Tparemus Bcei
meradusuku! [locie Tperbero pasa 3pUpPOHHN HUKAK HE MPOSBISIET ceds, U4To
OBl BBl HU JITIAJIH.

IMouemy tax mpomcxomur? [lotomy dro 3QHUpOHUI, KaKk W Opyrue
KBa3HMBEILIECTBEHHBIE CTPYKTYPHI 3(pHupa, — CBEPXTEKydas, KBAHTOBASI JKUAKOCTH
(B TBEpIOM Tene TycTas), U B3aUMOIEHCTBYET C KJIACCHYECKHM BEIIECTBOM
TOJIBKO 4Yepe3 BHUXPEBYIO BSI3KOCTh. OTa CBEPXTEKydas BA3KOCTh, peann3ys
NPUHIUI HAUMEHBIIETr0 JIeHCTBUS, 32 BPEMsl OIIMCAHHOTO OTbITa GOpMHUPYET B
ATOMHO-MOJIEKYJISIDHOH peméTKe CBHHIA CHUCTEMY BHUXpeHd (aHTHMaTpHILY),
MOJOOHYIO pemIéTKe, B pe3yjbTaTe 4ero ABIDKyIieecs TBEPAOE TEIO M HaroJI-
HSIOIIMI ero 3(UPOHUH BexyT ceds Kak eanHoe nenoe. YToObl BHOBb MOYYBCT-
BOBaTh 3()MPOHUIL, €ro HYy)XHO «3aCTaTh BPACIUIOX» B CIIOKOWHOM COCTOSIHUH,
Korja OoH ciuBaercst ¢ 3¢QHUpHBIM TeinoMm 3emnu. JKnmate npunércs noiro,
MOSTOMY JIydlle A MOBTOPHOIO OMNBITa MCHOIb30BAaTh APYrOM OUCK U B
IpyroM Mecte. TakoBbl OCOOCHHOCTH HETPAIMIMOHHBIX 3KCHEPUMEHTOB B
7a00PaTOPHBIX YCIOBHSX.

B peanpnoil Ilpupone B3auMoaelcTBHE BEIECTBA HAILEro MHpa C
3¢HUPOHNEM U HCXOIHBIM KBA3HBENIECTBOM MOJYMHSCTCS 3aKOHY (IIMKKEp-
IIYMOB, TO €CThb HHTEHCHBHOCTH B3aUMOJICHCTBUS PACTET C YMEHBIICHHEM
4acTOTHI M3MEHEHHs poriecca. Kak ynmoMuHanocs B [3] , yke B reohn3nIeckux
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MacmTabax cpemHee 3HAYCHHE (IMKKEP-IIYMOB COICPKHUT ITOCTOSHHYIO
COCTaBIISIONIYIO0, KOTOpasi 00JIalaeT CBOMCTBAMU peaabHOU CHIIBI (TIITON CHIIBI).
Ha momo «rémHOrO» BemecTBa W 3(QHUPHBIX BOJH NMPUXOIUTCI OKoJo 50%
SHEPrur aTMOC(EPHBIX U OKEAHNYECKUX IBIKCHHH.

B ramakTmuecknx mpoueccax 3()UpOHHA COOTBETCTBYIOIIETO BUXPEBOTO
CIIEKTpa NMPHOOPETaeT BaXKHYIO POJIb KaK OJHA M3 KOMIIOHEHT HEBHUANMOTO
rajJakKTU4ecKOro BEIIEeCTBa (B 3TUX MacIITadax polib KJIACCHYECKOTrO BEIIECTBA
pe3ko manaer). [losToMy HET HHYEro yIMBUTEIBHOTO, YTO HaOIIOIacMoe B
HaIlMX ONBITaX «TEMHOE» BELIECTBO, TO €CTh I(UPOHHUH, HO TJIABHBIM 00pa3oM
KOCMHUYECKHE KBa3UBEUIECTBEHHbIE S()UPOJMHAMHYECKUE CTPYKTYpPBl Kak
COCTaBJIAIOLINE €AWHOr0 TONsg B IIUPOKOM CIIEKTpE NPOCTPAHCTBEHHO-
BPEMEHHBIX YacTOT COIEpPKaT 3HAUUTENBbHYIO 4YacTb SHEpruM BceneHHOM.
Kiaccuueckoro BemiecTBa B KOCMUYECKMX IPOCTOpax HE Tak yxx MHoro. Ho,
6€e3yCII0BHO, OCHOBHYIO 101110 3HEpTUH (10 90%) COmepKUT TOHKOCTPYKTYPHOE
MIPABOBUHTOBOE BEILLIECTBO, POXKAEHHOE MO MPUHLUIY ©KEPHOBOB» M COCTaB-
JAIoIIee Teda 3BE3M, TANaKTHK W BceleHHOH, a Takke IUIa3MeHHas ¢asza
(«maO») Emmaoro [Toms D¢wupa.

OnucaHHbli Bbllle J1AOOPATOPHBIM KAaueCTBEHHBIH OIBIT IO OICHKE
XapaKTEPUCTUK MPUCOCIUHEHHON CGKUIKOI» MacChl IIOKa3bIBAET, UTO HA JIOJIO
3(GUPOHKS PUXOAUTCS IPUMEPHO MATask YaCTh MacChl CBUHIIOBOTO aucka. [lo-
BHAMMOMY, | cM® MeTana Mo yAeIbHOMY Becy JODKEH ObITh merde 1 oa’,
MOTOMY 4YTO B IIOCJIEIHEM COJICPXKHUTCS Oonblie 3¢pupoHHs. B mopomrkax
3(UPOHHS TOXKE TOIKHO OBITH MEHBINIE, YeM B MOHOJIMUTHOM TeJe. DTO MPEIIo-
JIO)KCHHE MOYKHO IPOBEPHUTH JIAOOPATOPHBIM SKCIIEPUMEHTOM.

B texHHMYecknx cucTeMax 3(QHPOHUI yJ4acTBYeT BO BCeX (PH3MUYCCKHIX
mporieccax, BbIaBasi ce0sl TOJBKO B OCOOBIX CHTyalUsX (HApHMep, «IepBBIHA
6uH KoMOM»).® B ocTanbHBIX CiTydasix, KaK IPaBUIIO, COXPAHSIETCS CIICIU(HKA
CBEpXTEKy4el cyOCTaHIIMHU, HECITOCOOHOW coBepInath padory. Ho mockombky B
6uocucTemMax perieHa npodieMa peryJsipHOTro, J1eTePMUHUPOBAHHOTO B3aHMO-
JeUCTBHsl (PM3MYECKOTO U d(PUPHOTrO TeJ, TO JAOJDKHBI CYHIECTBOBATH CIIOCOOBI
pemieHns 3TOH MpoOJeMbl M B TEXHHUECKHMX CHUCTEMax. 3AeCh, BO-TIEPBBIX,
MONCK JOJDKEH OBITh HAIpaBJeH HA IIOCTOSTHHOE, IyCTh Majoe H3MEHEHHe
a¢hHUpHON «aypbl» pu3uueckor cucTeMbl. Hampumep, H3BECTHO, YTO YCTAHOBKH
XOJOAHOTO TepMosia Uil HOPMAaJbHOW paboThl TPeOYyIOT NepHOANYECKOit
CMEHBI MECTa PacIOIOKeHH ammapatypsl. UToOs! 6osee 3¢ pekTHBHO HCIoIh-
30BaTh APUPOHNH, HEOOXOAUMO IITy0KEe M3y4YUTh MHOTOMEPHOE (DyHKIIMOHHPO-
BaHHE OMOCHCTEM, HCTIONIB3YSI IPEBHNUE NCTOUYHUKH 3HAHUH.

DreMeHTapHbIe YacTHIBl 3(GHPOHHS MOTYT OBITH JFOOBIX KBaHTOBBIX
pa3MepoB, B TOM YHCIE€ MEHbIIE 3IEeKTpoHA. VIMEHHO MOCIefHue SABISIOTCA
TJIaBHBIMH B TIPOLIECCAX MOJIyYEHUsI CBOOOIHOM dHEpruu. YdacTre HaHO3(UPO-
HOHOB B (pm3mueckux mporeccax oOecleunBaeT MPUTOK IOMOTHHUTEIHHON

8 KOHCTpYKTOpaM ClIeayeT Y4HMTHIBAaTh, YTO «OJMH KOMOMY» MOXKET IIONYYHThCS HE TOJIBKO Ha
KyXHe, HO ¥ IIPH TIEPBOM HCIBITAHHHU JFOOBIX TEXHHYECKHUX CHCTEM U PUOOPOB.
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SHEPTUH, ECIIU CO3JaHbl YCIOBHS AT PA3BUTHUSL «KPAaCHOI0» DHEProKacKaaa, To
€CTh TpaHCPOpPMAIIMH BUXPEH B CTOPOHY YBEIMYCHHS UX pa3MepoB [2]. DTomy
IpOLECCy CIOCOOCTBYET MEXaHWYECKOE M AIICKTPOMATHUTHOE BpAIaTebHOE
JIBIDKEHHE.

Emé pa3 noguepkHéM, 4TO KOCMUUYECKOE MPOCTPAHCTBO, KPOME U3BECT-
HOTO BceM (pH3MKaM BELIEeCTBa, COAEPXKHT 3(up B dopme >pUpoHHs, Ipyroro
KBa3zuBellecTBa M J(UPHBIX BHUXPEBBIX BOJH B HHBIX MOJNPOCTPAHCTBAX.
ITocnenHsis COBOKYIMHOCTb, NEHCTBUTEIBHO, NMONOOHA «TEMHOMY» BEIIECTBY,
TOIOJIOTUYECKH W MaclmTabHO MHOTOMEPHOMY, KaK KBaHTOBas, (ypakTaibHas
«vatpémkay. IIposiBIeHHOE KIacCHYecKOe BELIECTBO POXKIAeTCs B CIIOE,
CEUCHUU NPOCTPAHCTBEHHO-BPEMEHHOTO CIEKTpa 3(Hpa, KOTOPOE SBISETCS
TPaHMLEH MEKTy YBICKAaGMBIM BO BPAIlCHHE 3BE3AHBIM BUXpEM d(hHpa U MEHEe
YBIICKAEMBIM, YTO COOTBETCTBYET HEJIMHEHHOMY MeEK(pa3HOMY MOANPOCTPaH-
CTBY. OTO ¥ €CTb IPUHIUI KEPHOBOBY.

Buxpesble cTpyKTypsl 3¢upa, HeCpaBHEHHO Oojiee TOHKHE IO CpaBHe-
HUIO C JJIEKTPOHOM, OTHOCSIIHECS K «TBEPAOMY» IUIa3MEHHOMY aTTOMHUpPY, HE
Y4acTBYIOT BO BpalleHUU BceneHHOM, SIBIISAACH HEMOJABMXKHBIM HOANPOCTPaH-
cTBoM. Ecnii HanmaguTe CBsI3b € 3TUM HOJIPOCTPAHCTBOM, TO MOXHO MOJIYIHThH
a0COJIOTHYIO CHCTEMY OTcuéTa. A (PU3NUECKHI BaKyyM — 3TO «IPOCIOWKa» Me-
KTy BpAILQIOIIMMUCS C Pa3IMYHON CKOpPOCTHIO moiisimu d¢upa. Kiaccuuec-koe
«QJIEKTPOHHOE» BEIIECTBO, ONpEJAEISIONIee INIaBHbIE YepPThl Hallel (usuuec-
KO CYIIIHOCTH, 00J1a71aeT OTHO3HAYHBIM CIIMPAJIbHBIM MOMEHTOM HUMITYJIbCA.

Buxpu s>dupa u 3pupoHHH Kak OCHOBa €IUHOrO Moyl Mupo3naHus
TECHO CBSI3aHBl C BEHIECTBOM, HAuyWHAas C DJIEMEHTAPHBIX YacTUL M KOHYas
BuxpeM Bcenennoil. YmnorHenue 3pupoHns B KOHACHCHPOBAHHBIX TEIaxX 10
MAaCCHBHOM JKHAKOCTH [JENaeT €ro COy4aCTHHKOM TI'PaBHUTALMOHHOIO MOJ,
KOTOpOE B CBOIO Odepenb MoaupuuupyeT 3pupHbIe Ipouecchl. Bcé Tak B3am-
MOOOYCIJIOBJIEHO M TECHO CBS3aHO B MHpE, BCE TaK HEMMOBEPHO CIIOXKHO «Ha-
BEpXy M BHU3Y», YTO KAXKAOMY JIOJIKHO OBITH SICHO, HACKOJIBKO OECIIOMOIIHA B
CBOEH CaMOHAIESTHHOCTH OPTOAOKCAJIbHAS, [0 CYTH 3JIeMEHTapHas pu3uka.

AxkajieMUYeCKUi KJIaH, K IIPEACTABUTEINSIM KOTOPOTO 51 00pallalicsi Heo -
HOKpAaTHO, OTBEpPraeT MPUHIMIIHAIFHO HOBBIC JJISI HETO UIEH M OMBITHI, IOIY-
YEeHHBIE 110 BO3pOXKaaromiencs apeBHel uneonorun. PAH mou mybnukanuu He
HYKHBI, HO 3TU Y4YE€HbIE OKOJBbHBIMU IIyTSIMHU IIOJ JBIMOBOW 3aBECOM MaTema-
THKH HEeM30€KHO MPHUIYT K TeM ke pe3yibraram. [loromy uto Mcrtuna onnal

OMIHUPUYECKUM ITyTEM OTKpBITa 0c00ast MaTepust («TEMHOE» BELIECTBO),
Ha3BaHHas «3(HPOHHEM», H €r0 COCTABIISAIONINE — KBa3UBEUIECTBO M aHTHUKBA-
3MBEIECTBO, KOTOPHIE CYLIECTBYIOT Kak B BHJE JIeOpOIJIEBCKHX BHXPEBBIX
BOJH (TIOTOKOB), TaK W B BHJE CTaTHYECKHX OOpPA30BaHUH (JIOKaIM30BAHHBIX
CTYCTKOB). DTH TpU 3(QHUPOANHAMUYECKHE CTPYKTYpHl BO TJaBe C d3(PUPOHHEM
M0 OCHOBHOMY 3aKkoHY d¢dupomuHamMukud [3] COCTOAT W3 dIIEMEHTapHBIX
TOPOUAAIBHBIX BUXPEH, 3aHMMAIOIIUX BECh IPUPOAHBIM BUXPEBOH CIEKTp
MIPOCTPAHCTBEHHO-BPEMEHHBIX [IBHKCHHH 3¢Hupa M 3aKII0YAlOMMX B cebe
3HAYUTEIBHYIO JIOJII0 YHEepruu BceneHHO. OTKpHITHIE (QU3MUECKUE CYIIHOCTH
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HETPAJNLHOHHOIO BUXPEBOTO CIIEKTPa 3aperiMCTPUPOBAHBI B JTa0OPATOPUH U B
KOCMHYECKHX SIBICHUSIX C IIOMOMIBIO CHEHATBHBIX TprdopoB [4,10].
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«O0un onvlm s1 CMaenio ébliule MmviCAYU MHEHU,
POIACOEHHBIX MOALKO 8000Opadicenuem”

M. Jlomonocos

AmMnupuyeckaa mogenb BceneHHom co 3Beagon AbcontoTa B
LleHTpe

O00011IeHbI pe3ynbTaThl MHOTOJISTHUX HAOJI0ACHUH U 9KCIIEPUMEHTOB U
MOCTPOCH (QyHAaMeHT 3QupoAMHAMHYCCKOW Monaenu BceeneHHOW co 3Be3moit
AbGcomroTa B IIeHTpe BpameHus. HaiiieHs! 00mue 3akOHOMEPHOCTH B HEPAPXUH
BPAIIAIOIINXCS aBTOKOJIE0aTeNbHBIX BUXpeBbIX cucteM (ComHie — [anakTika —
Bcenennas). Jlana HOBasi TpaKTOBKa KOCMHUYECKOTO SHEPrOOOMEHa.

1. BBEAEHUE

Korza Hekuii 00beKT min siBineHue [Ipuposl, — B JaHHOM cilydyae MUPO-
BOW 3(up, — B TEUCHHUE THICIYEIICTUIH OMUCHIBAETCS COTHSMH TEOPETHUYECKUX
MoJiesiel, YaCTO HECOBMECTHMBIX M MPOTHBOpEYAINX APYT IPYTY, TO BBIBOZ
TOJIBKO OZIMH: 3TOT OOBEKT WIIU SBJICHUE HE MOHATHI B CBOEM TJIaBHOM (hH3HYec-
KOM KadecTBe. Bce MOMBITKM MpHBIEYb IS PEIICHHs MPOOIeMbl MaTeMaTHKY
emé manplie yBOAAT OT WCTHHBI, IIOTOMY 9YTO [UIS W3Y4YECHUS] NPUHIUIHAAILHO
HOBOW (DM3MUYECKOH pEaTbHOCTH HYXKHBI aJEKBATHO HOBBIE AMITMPHUYECKHE
METO/IbI TIO3HAHUSL.

Ceiivac HaJ TpaaAUITMOHHON (DM3UKOH JOBJIEET MPHUBSA3aHHOCTH K BEIIEC-
TBY U (pr3nUECKOMY MHPY, KOTOPBIH ITOIaBIISIOIIEH YaCThIO YUEHBIX BOCIIPHHH-
MaeTcsl MAThIO OPraHaMy YyBCTB. DTO CYHIECTBEHHO, — YTO BHXKY, YTO UYBCT-
Bylo, To U wusy4aro. OOmenpu3HaHHbIE MOJENH IPOCTPAHCTBA-BPEMEHHU
OTpa)XKar0T MHUKPOCKOIIMYECKUI, BEIECTBEHHBIM YpPOBEHb Mupo3naHus, pac-
MPOCTPaHssl 3TOT IMOAXOJ Ha Mpolecchl Jr0bIX MaciuTaboB. [Ipu atom o0py-
0aroTCs IieNible CTBOJIBI JpeBa IO3HAHUs, W O(UIMaNbHAas HayKa JEMOHCT-
pHUpyeT OecrOMOLIHOCTh KaK B KOCMOJIOTHH, Tak U mepe] (akTamu MapaHop-
MaJIbHBIX SIBJICHUI.

OnHako Ha pyOexe ThICST4ENeTHH COPMUPOBAIACh HOBAs IKOJIAa HETpa-
JUIHMOHHO MBICISIINX y4E€HBIX-(DU3MKOB, Bo3rinasisieMas: B CankT-IlerepOypre
npod. A.Il. CmupHOBBIM. Bech uenoBedeckuii ONbIT U 37paBasi JIOTUKa BHIHYX-
JIafOT TIPHU3HATh CYIIECTBOBaHHE 0ojiee MIMPOKOTO CIIEKTpa BUIOB MaTepHUH.
O60061menne 3Toif He0003pUMOH B 006€ CTOPOHBI MacITaOHOM TITyOWHBI IPOTO-
BEIIIECTBECHHBIX U KBAa3MBEIIECTBEHHBIX BHUXPE-BOJHOBBIX CTPYKTYp (Iyamusm
BOJIHA-YaCTHUIa PaclpocTpaHseTcs Ha BcEé Mupo3gaHue) IpUBOIUT K MOHATHIO
CTepEOJMHAMUYECKH, TOIIOJIOTHYECKH, (PpaKkTaIbHO MHOTOMEPHOTO CBEPXTEKY-
yero 3¢gupa kak eAuHOro moid. Ho mockoipKy MaTepuanbHBl M HAOJII0JaeMbl
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TOJBKO YKa3aHHBIC IUHAMHYECKUE CTPYKTYPbI, IOCTOJIBKY CaMO IIOHSATHE
a¢upa ocTaércs HEMO3HAHHOW PEaTbHOCTHIO, XOTS OOBIIHO 3(UPOM HA3BIBAIOT
MAaTepulo, 3aMOJHIIONIYI0 IyCTOE I€OMETPHIECKOE MPOCTPAHCTBO, a BEPHEE,
co3paromryto 310 mpoctpancTBo. [lo muenuio A.Il. CmupHOBa, «3¢up moKa
camast PHepreTiudHas (asza B HameM npencTaBicHun o BeenenHon» [1].

HoBeix Hay4HBIX paboT (craTell m MoHOrpadwuii), MOCBAIMIEHHBIX TEOope-
THYECKOMY, @ BepHEe TMIIOTETHYECKOMY PEUICHUI0 (yHIaMEHTAIbHBIX NpOO-
geM Mwupo3naHusi, HOSBHJIOCH CIMIIKOM MHOTO, YTOOBI Jenarh uX 0030p B
pamkax 3toi ctathbi. CKaxy TOJIBKO, YTO COAEp)KaHUE OOJIBIIMHCTBA ITyOInKa-
A JOCTaTOYHO JAJIEKO OT MOEr0 COOCTBEHHOTO HaTyppHiIoco(CKOro
MHPOBO33PEHHsI, OCHOBAaHHOTO Ha (heHOMEHE (hPM3UKOCEHCOPHOTO BOCHPUSTHUS
3GHUPOIMHAMUIECKUX CTPYKTYP W SKCIIEPHMEHTAILHON METOJOIOTHH HCKYCCT-
BEHHOTO Onomoss [2,6] .

B momx pabortax [3-5] yxke gemamock 0000mmeHHne HAOMIONEHWH W
JTa00PaTOPHBIX ONBITOB C IIENBIO CO3MaHMS (ParMEHTOB 3(HUPOTMHAMHIECCKON
Mozenu Bcenennoi. JlaHHas CTaThs MPOJOJDKAET M yTOYHSET HA4aThle HCCIIe-
JOBaHMS C WCIPaBICHWEM MOMYIICHHBIX paHee TeXHHYeckux ommbOok. Ilo
npexxHeMy OylleM Ha3blBaTh NPOTOBEIIECTBOM M KBa3HBEIIECTBOM COOTBETCT-
ByIolye 3QUpoIMHAMHYECKUE CTPYKTYPBI, JeXallue 110 MacTady BHXpei 3a
npezenamMu 0co0Oro MOANPOCTpPaHCTBA — (DU3UUECKOTO BaKyyMa, KOTOPOMY
NPUHAJICKUT KIaCCHYECKUI MUKPOMUD (HAIl U3UYECKUI MUP).

2. O0NPOJNHAMMNYECKOE ITPOCTPAHCTBO

B enuHOM monie MEpoBOTO Arpa (00IIEeM MPOCTPAHCTBE) BEIIECTBEHHEI
TOJBKO BHXPE-BOJIHOBBIE IIPOIECCH], CO3ZAIONINE OOBIYHBIC 3JIEMEHTAapHbIE
YaCTHIBI U MOJS, @ TAKXKE KBa3WBEIIECTBEHHbBIE CTPYKTYPHI PA3IMYHBIX YPOB-
Hel Tuna >pupoHMs (aHAJoTa IO3UTPOHHUS) U JPYroro «TEMHOT0» BELIECTBA
[5]. Dnexktporn um nmabopaTOpHbIE KBa3WBEUIECTBEHHBIE BUXPEBBIE BOJIHBI M
CTPYKTYphI TIPaBOBOBHUHTOBBIE (SIH), & aHTUKBA3UBEIIECTBEHHbIE — JICBOBOBHH-
TOBBIE (MHB).

HpOCTeﬁHIa)I Ka4Y€CTBCHHAsA JABYXMEpPHAsA MOJCIb CTCPCOJUHAMUYCCKU
MHOTOMEPHOI'0 3()UPOJIMHAMHYECKOTO MPOCTPAHCTBA MpEACTaBlieHa B HaMbO-
Jiee HarJBIIHOM BUJE Ha pHuCyHKe |. 37mech n300pak€H YCIOBHBIN CTOSIIUI Ha
CTOJIC COCYJI, HAIIOJIHEHHBIH 3(MPOJMHAMUYECKUMHU CTPyKTypamu. Pouss mpun-
[IUI1a HAMMEHBIIETO JEHCTBUS BBINOJHSET IOJE TsDKeCTH. Pasmepnl Buxpel
YMEHBIIAIOTCS] B HAIPABJICHUH JIHA COCYJA JI0 HYJIEBBIX; SHEPTHUs (ITIOTHOCTH),
CKOPOCTB Tepesiaudl B3aMMOJCHCTBHS U YITIOBAsi CKOPOCTh BUXpEH, HalpOTHB,
pacTyT B HampaBlieHWHM jaHA. [loka3aHbl KaueCTBEHHBIE YPOBHH CpENbl B BHIE
(ha30BBIX COCTOSIHUIM (Ta3, )KUAKOCTh, (PU3NUECKHI BaKyyM — 0c00ast >KHJIKOCTb,
KHUJIKAH KpUCTAIUI, crieruduueckas mia3ma). [[oCKoIpKy IUIOTHOCTh U BSI3-
KOCTh 3(Upa YBETUUYHUBAIOTCS C TIIyOWHOW HEMHEHHO, TpH 00pa3oBaHUK OOJIb-
moro BUXpS (pucyHOK 1) oOpasyeTcs cABHroBas OCOOCHHOCTH, KOTOpas
HanOoJiee BBIpaKeHA B CJI0€ (PU3UIECKOTO BaKyyMma. JTO CIOH C aHOMAaJIbHBIM
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TPaIreHTOM IDIOTHOCTH W BSI3KOCTH, TIle BpamieHne BcenenHoi gepes mepap-
XHYECKYI0 CHCTEMY BUXped (TaJaKTHKH, 3Be3/bI) 00pa3yeT BemecTBO (Kiac-
CHYECKHE AIIEMEHTAPHBIE YACTHIIEI ¥ TOJS), U TIe CKOPOCTh IepPelavyn B3aNMO-
JICHCTBUS paBHA CBETOBOM.

Fuepeus, Cxopocms,
pasmep Buxps “acmoma
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Pucynox 1

Cocyn Ha puCyHKe | B peallbHOM MHUpE HE MMEET BEPTHUKAIBbHBIX OCEH,
MOTOMY 4TO Bce (pa3bl 3¢upa OJHOBPEMEHHO 3aIOJIHIIOT HEKUH 00BEM TpEX-
MEpHOTO ITPOCTPAHCTBA 10 MPUHIMIY (GpaKTaabHOTrO Mouis. BennunHa cocyna n
M300paXEHHBIN BUXpPh MMOAPa3yMeBalOT MacmTaOsl Bceenennoit. MoXHO cka-
3aTh, YTO HAII BEIECTBEHHBI MUP POXKIAETCA HA TPEXMEPHOU «(ITIOBEPXHOCTH»
KHUJKOKpHCTAJUINUecKoi (a3bl a¢upa (0TCI0[]a aHOMAIBHBIA TPAJUEHT IUIOT-
HOCTH).

3amava IpUHIMIIA HAMMEHBIIETo AeHCTBUSA («IIOJIS TSHKECTUY») — OCAAUTh
DHEPrHI0 CpeAbl-3gHpa Ha IpeleibHO HU3KWIl ypoBeHb. CienoBaTenbHO, B
IIpupone cymecTByeT WM CYIIECTBOBAlT OOpPAaTHBI MEXaHU3M «PacKauKu»
€IMHOTO MOJIs ¢ 00pa3oBaHueM BUXpa-BceenenHoi. [Ipn HATMUUU TaKOTO BUXPS
TJIaBHBIE YHEPTETUUECKUE CBSI3U M DHEProKacKajbl HAIPABIIAIOTCS CBEPXY BHU3,
— OoJbIIIME CHCTEMBI POXKAAIOT MEHBIIINE, B YACTHOCTHU 3JIEMEHTAPHBIC YaCTHIIbI
B ()M3MYECKOM BaKyyMe.

C nosBIEHHEM BELIECTBEHHOTO MHUpAa BCTyNAeT B JIEHCTBHE OCHOBHOM
3akoH 3¢QuponuHamMuky [3], NPOTUBOAEHCTBYIONIMH NPUHIMITY HAaMMEHBIIETO
JICHCTBUS M HaNOJHAOLMI BcelleHHyl0 KBa3MBELIECTBOM, aHTHKBAa3HBEILECT-
BOM U 3(HpPOHHEM, TO €CTh «TEMHBIMH» BEIIECTBAMH M BHUXPE-BOJIHOBBIMHU
MOTOKAaMH (TOMOJIOTUIECKUMHU TAPMOHUKAMH U CyOrapMOHWKAMU BeIecTBa) [5]

O¢uponnii n 6oiee MPOCThIE BUXPEBBIE 00Pa30BaHHS I'PAaBUTAIMOHHO
MIPUTATUBAETCS OOBIYHBIMU (DU3MUECKHMH TellaMH, 00pa3ysl MPUCOEANHEHHYIO
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OKUJKYIO» Maccy [6], BenmMdnHa KOTOPOW MOXKET M3MEHSTHCS BO BPEMEHHU B
3aBUCHMOCTH OT COCTOSIHHS OKPY’KaIOIIETO ITPOCTPAHCTBA. JTa Macca 00nafaet
ocobbMu cBoiicTBamu [5]. Ha rpanmie Tenma Bcerzma cymecTBYeT OONBIIO
TPagUeHT IUIOTHOCTH S(HUPHOTO IIONSL, OTBEYAOMINH 3a 3(PQEKTH AIIEKTPO-
(hopHBIE M «IIOJOCTHBIX CTPYKTYyp» [7]. B macmrabax 3emim 3TOT TpagneHT
co371aéT 3eMHOE 3JIEKTPUYECKOE II0Jie, KOTOpoe BOIpekH 3akoHy Kyiona cy-
IIECTBYET TOJBKO /0 BhICOT MeHee 10 kv M HMMeeT Ipyrue yIUBUTEIbHBIC
CBOMCTBA.

ToHKOCTpYKTYpHBIE 3(UpHBIE BUXpU (3(GUPOHUI M KBa3WBEILECTBO) U3
KOCMOCA TIOCTOSIHHO MOTJIOMmaeTcss 3eMJIEH 1O pagualbHBIM HalpaBICHUM
(BepTukanpHbIil S(UpPHBIA BeTep), HarpeBas BEpXHUI CJOH armocdepsl
(Tepmocdepy) u Henmpa IUIAHETHI, TO eCTh Te O0NACTH, TAe 00pasyeTcs Ia3Mma.
BelneneHne sHEpruu NPOMCXOANT 3a CUET aHHUTWIIIUY 3(DUPOHUS U IpeBpa-
IIEHHUs >KHJIKOTO KBAa3WBEIIECTBA B ra3000pa3zHOE, TaK Kak B LEHTPE 3eMIH
CO3JAfOTCSl YCIJIOBHS [UISl peallM3aliil «KPacHOT0» JHEPTeTHYECKOro KacKasa.
[TmazmenHoe QakTHUecKu «TBEPAOE» sIpO 3eMiIM HAcBIIEHO (oToHAMH,
kBazu(oToHaMu ((HOTOHAMH HEKIACCHYCCKHAX Pa3MEpOB) M «OTPabOTaHHBIMY
KBa3UBEIECTBOM. Bce 3TH «kBa3w» H3Iy4aloTcss 3eMi€il B OKpysKaroliee
MPOCTPAHCTBO B ra3000pa3Hoii (aze 3dhupa, co3aaBas BOCXOMSIIUN dPUPHBI
BETEP. I1o moum NPEACTABIICHUAM TJIaBHBIM IMOCTABIIUKOM TOHKOCTPYKTYPHOI'O
U 9HEproéMkoro 3upa B KOCMHYECKUX MacITabax SIBISETCS SKCaBHXPh, TO
€CTb BpallleHue BceneHHoi B LIeTIoM.

3. B3AUMOJIEMICTBUE IOAITIPOCTPAHCTB EJUHOI'O I10JIA

BsanmogelictBue mexay ¢azamu (MOIANPOCTPAHCTBAMH) B COCYyAE Ha
pucynke 1, tak ke kak ¥ B [Ipupone, MPOMCXOAUT MOCTOSHHO, YTO MOJ-
TBEpPKIAETCS ABICHUEM (DIMKKEP-IIYMOB M MX 3aBUCUMOCTBHIO OT KOCMHUYECKHAX
U reopu3nIecKux (hakTopoB, a TAKKE «HYJIEBBIMI» KOJICOaHUSIMHU (PHU3NIECKOTO
Bakyyma [8]. ®u3ndeckn (IMKKEp-IIyMbl B HAIleM MHUPE BO3ZHHMKAIOT 32 CUET
(duyKkTyanuii mpocTpaHCTBEHHO-BPEMEHHBIX XapaKTePUCTHK (PU3nMYecKoro Ba-
KyyMa CO CTOPOHBI HU3KHX 4acTOT. TOT (hakT, YTO MHTEHCUBHOCTb 3THUX HIYMOB
pacTéT C yMEHBIIEHHEM BPEMEHHOH YacTOThl (YBEIMYEHHEM IPOCTPAHCT-
BEHHOTO MaciuTada mporiecca) CBUAETEILCTBYET 00 MHEPIIMOHHOCTH paccMa-
TpuBaeMoi cpenbl. UToObI €€ «packadaTh», YTOOBI MAKpOBHXPh HPOHUK H
YBIEK BO BpallleHHe PU3NYECKUI BaKyyM, HY>KHO BpeMsi, a OObIYHBIE CKOPOTEY-
HBIE MPOIECCHl MIYT 0 KIACCHYECKMM 3aKOHaM (paBHOMEPHBIH BBICOKOYAC-
TOTHBIH CIIEKTp «OEI0ro» myma).

I'paBuTanmonHoe 1oJyie 3eMII MAaTEPHAIN30BAHO B A(UPE YyCTOWYNBOH B
CpeZHeM BUXPEBOHW MaTpuiledl B BHUJE PEMETKM BUXPEH NPOTHBOIOJIOXHOW
HanpaBiieHHOCTH. (CyIIecTBYEeT CIIOKHAs HENpsMas CBA3b DTOH PEIIETKH C
ceTkoil XapTmana). B pesynbrare abopaTopHOE MPOCTPAHCTBO MpHOOpeTaeT
rojorpapuuecKiue CBOWCTBA U CIIOCOOHOCTH K 3alIOMUHAHHIO IPOUCXOISIINX B
HeM cBepX(M3NYEeCKUX (HETPAAUIIMOHHBIX) MPOIECCOB. OJTO PABHOCHIIBHO
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«3apsiLy», KOTOPBIA SKPaHHPYET CIECAYyIOUIee AHAIOTHYHOE BO3ACHCTBHE WU
JIeTaeT HEBO3MOXHBIM HAOJII0IaTh TaKUE MPOIECChl OOBIYHBIMU ITPUOOpaMH (3a
UCKITFOYeHHEM (IIMKKep-IIyMOB Kak (IuykTyanuit «3apsma»). YKa3zaHHOI
naMATei0 o0mamaroT u (usmyeckne Tena [9]. MHPOpMannOHHBIE AIIEMEHTHI
«ronorpaMuecKoi» MamMsITH HMEIOT TOHKYIO (Da30ByI0 CTPYKTypy, HO B
TBEPABIX TellaX CyLIECTBYET M OoJiee rpy0as BUXpeBask MaTpHlia B MaciuTade
aTOMOB U MOJIEKYJI, TAK)K€ 3alIOMHMHAIOIIAs HETPAJUIIMOHHbBIE BUXPE-BOJIHOBBIE
BO3MyIIeHUs [5] .

PeanpHO 37€Cch BHOBH pPabOTaeT NPHHIMI HAMMEHBIIEro JACHCTBUS,
UCKITIOUYAIOIIKI B 3eMHOM 1abopaTopun AeTEpMUHUPOBAHHOE B3aUMOJecTBUE
HAIIIETO MHpa C APYTUMH YpOBHSIMU Muposnanus. B myonukanusx [2, 10, 11] 5
Ha3bIBaJ ATO SBJICHUE afanTaiieid («3aKOHOM TPHAaIbl»), SHEProMH(POpPMAIn-
OHHBIM 0apbepoM W NPHUHIMIIOM aBTOHOMHOCTH. Bcé cka3aHHOe mMeeT Haméx-
HOE 3KCIEepUMEHTanbHOEe nmonarBepxkiaeHue [2, 11, 12]. duzuueckas npuuuHa
HEYCTOWYHMBOW CBSI3M MEXIy ITOJIPOCTPAHCTBAMH — 3TO CBEPXTEKYyUHE CBOMCT-
Ba 3(upa W Pa3HOMACIITAOHOCTh B3aMMOICHCTBYIONINX BUXPEBBIX CTPYKTYD C
BKJIFOUCHHEM MH()OPMALMOHHOTO ACTIEKTA.

[MoamnpocTpaHcTBO (PU3HMUECKOrO BakyyMa HE 3allOMHUHAET IPOUCXOJS-
e B HEM MPOIECCHI, OJlaroapsi 4eMy Halll BeIIECTBEHHBIH MHUpP TUHAMHYECKU
YCTOWYMB M MMeeT 3aKOHbI HbIOTOHA, €Cli TOBOPUTH O MEXaHHKe. DTO 00bsic-
HSETCSl TEeM, YTO BO-TIEPBBIX, (DU3NUECKUH BaKyyM SIBISIETCSl «POJCTBEHHOM»,
COIJIACOBaHHOM 10 MaciiTaly BUXpeW Cpefoi Ui 3JIeMEHTapHBIX 4acTHI] Be-
IIIECTBA, a BO-BTOPBIX, 3€MJII KakK JIabOpaTOpHsi HaXOOWTCS B IOTOKE (HH3H-
YECKOT0 BaKyyMa, YTO HCKII0YAeT BO3MOXKHOCTh €r0 CTaTHYECKOTO CTPYKTY-
upoBanua. Uro 3emis He HECET ¢ cOOOH (QHU3MUECKUI BaKyyM, CBHICTEIHCT-
BylOT MasTHHUK @Dyko, rupockonudeckuii 3pdekt u reoduznveckas cuia
Kopnomnnca. OHako 3aMeTHM, 4TO BCE yKa3aHHbIE (DU3NUECKHE SBICHHS CBsI3a-
HBI C BPAIATEIbHBIM JIBI)KCHHEM.

OO6BIYHOE TENO0 B3aUMOJIEHCTBYET C APYTUMH YPOBHSMHU MPOCTPAHCTBA
M0 3aKOHY (DJIMKKEP-IIyMOB, BBIOPOCHI KOTOPOTO Ha3bIBAKOTCS aHOMAJIbHBIMU
saprneHuaMu. IlocienHue CBOOOAHO BTOPTAIOTCS B HAIl MHP, HO HE MOTYT
OKa3aTh CYIIECTBEHHOI'O BIMSIHUSA Ha €r0 CTa0MIBHOCTE. [{nd n3yueHus Gpusnxu
3TUX SBJEHUI Oosee poctyneH (GeHoMmeH, oOHapykeHHbIH A.A. IllnuransHoN
[13] . Oxkazanock, uto umnyascHoe usnyudeHue llentpa Bcenennoit (LIB) [3]
BCET/Ia BIMAET Ha pabOTOCHOCOOHOCTH OOJIBIIOTO MyJIKOBCKOTO PaJHOTENECKO-
na (He3aBUCHMO OT HaIpaBJICHHWS AaHTEHHBI), YTO MOXXHO TPAKTOBaTh Kak
YCTOWYMBYIO, JIETEPMUHHUPOBAHHYIO PETMCTPALMIO HETPAJUIIMOHHOTO H3JIyde-
HUs. V3ydeHue 3TOro KOHKPETHOTO ()eHOMEHa, JIEMOHCTPUPYIOLIETO BIHSHHE
MPOCTPAHCTBEHHBIX ITapaMeTPOB Mprudopa (pa3MelleHre anmnaparypsl B 31aHHN
W 3a ero mpejeiaMu) U OCOOCHHOCTEH YKa3aHHOTO HM3IyYECHHUsS] Ha YHEPrOWH-
(hopmanoHHBIN 6aphep, 0U€Hb BAXHO IJIST HAYKH.

Tenepsb npeacraBuM cede Ba MOTOKA dPUPOHUS (CKTEMHOTO BEUIECTBAY)
OJTHOTO CIIEKTPAIBHOTO BUXPEBOT0 cocTaBa. Kasamoch O, OHM JTOJDKHEI I€TEp-
MUHUPOBAHHO B3aMMOJIEHCTBOBATh MEXIY COOO, HampuUMep, B KUAKOW ¢aze
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a¢upa. Bo3moxxHo, Tak oHO  ecTh. Ho HaOmronaTh 3a HETPAIUIIOHHBIM IIPO-
IIECCOM MBI MOXEM TOJIBKO C 3Ta)ka HAIIeTo MHpa, TO €CTh C YPOBHS (u3ndec-
Koro Bakyyma (pucyHOK 1). BoT TyT mns perymapHoro, a He CIy4alHOTO
MPEOIOJICHUS YHEPTOMH(DOPMAIIOHHOTO Oapbepa W TPeOYIOTCS CHelHaIbHbIC
CHOCOOBI W alNTOPUTMBI, pEaln30BaHHBIE B OHOCHCTeMaX. B TexHuKe mist
pelIeHus 3TOH MPOOJIEMBI 51 MCIIOIb30BAI METOJ] «UCKYCCTBEHHOTO OHOIIOIS.
Ho co3nanHbie mPHOOPHI TEPSAIOT YYBCTBUTEIBLHOCTH CO BpemeHeM [2, 11] u
MOKa JaJeKH OT MacCOBOTO NPUMEHEHHSs], TIIaBHBIM 00pa3oM, M3-3a MHEPIHO-
HHOCTH MBIIUICHHSI OOIIECTBEHHOTO CO3HAHMUS.

Berime nuta peus 0 1a00paTOPHOM OKOJIO3EMHOM IpocTpaHcTBe. [lepe-
X0 K KOCMHUYECKMM MaciuTabaM O3HayaeT BBIXOJ Ha IPHHIHMIINAILHO HOBOE
Ka4eCcTBO SHEPronHPOPMAMOHHOTO Oaphepa. ITO 00yCIOBICHO BUXPEBOI M-
POKOTIIOJIOCHOCTRIO KOCMHYECKUX IpoIieccoB. YaCTHYHO TakoW BBIXOJ 0003HA-
YeH yXe B reo(hn3nke, — OCHOBHOM HCTOYHHKE aHOMAIbHBIX SBICHUH. 3aKOHBI
BEICIICH (PM3HKN TeM OoJiee OKa3BIBAIOTCS HA TEpPEeNHEeM IUIaHe B A(UPOIH-
HaMHKe 3BE3JI, TATAKTHK U BcemeHHo#. PeanbHOE TOMY MOATBEpXKACHUE — 3TO
3aKOHOMEpHOE BiMsiHUE u3inydeHus LIB Ha aktuBHOCTh CoNHLA U IUTaHET |3,
13].

4. DOUPOJMHAMUYECKA I MOJIEJIb BCEJIEHHOM

B actpodusuke nzBectHa MaciTabHasi HepapXus «3Be3/la — rajJakTuka —
Bcenennasy, xoraa 6ospIne cHCTeMbl 0OHIMAIOT MEHBIINE U BOOYHIO IEMOH-
CTPHPYIOT NPUHIHUI «MAaTPEMIKN», @ BEpPHEE, MPUHINI (PPAKTAIHLHON aBTOHOM-
HocTu. [lombiTaeMcs HaliTn OOMIKE YepThI IS YKa3aHHBIX BPAIIAIONINXCS aBTO-
KOJIEOATEIbHBIX BUXPEBBIX CHCTEM.

Ha pucynke 2 m3o0paxensr ComnHile, 3eMis Ha CBOEH OpOWTE, BOJHEI,
B030y/I€HHBIE 3eMJIel IO OCHOBHOMY 3aKOHY 3()MPOIMHAMHKH, U KOCMHYEC-
KHe COJHEYHbIe MOTOKH. | paBuTanmonHoe nosie CoiHIA, Kak U 'y 3eMJIH, IMEeT
2(UPHYI0 MaTepHalIM3alMI0 B BHJE BHUXPEBOH pelIETKU-MaTpHlbl. B paitone
3eMiH TpajiueHT IUIOTHOCTH 3TOM PEUIETKH HEBENHK, YTO OOBACHSACT MEHbIIEe
B 5 pa3 BiousiHue COJHIIA HA OKEAaHCKWE TPUIIUBBI MO CpaBHEHHIO ¢ JIyHOA.
OpmHaKo CKOPOCTh TPAaBUTAIIMOHHOTO TMOIYyTHOTO IOTOKa MpHMEpHO B 12 pa3

6ompie opouTansHON ckopoctr 3emmu V3 = 30 xu/c, Tak kak ColHIlEe BMecTe

C TPaBHTAIIMOHHEIM ITOJIEM JIEJIAeT OJUH 000POT 3a 28 3eMHBIX CYTOK.
I[Io ocHOBHOMY 3akoHY 3(GUPOJAWHAMHKH TJaBHBIC BHUXPE-BOJTHOBBIC
W3JTYYCHUs B TUIOCKOCTH 3€MHOU OpOUTHI (cXeMa «BepX—HU3» [3]) HampaBIeHBI

nox 45° k BexTopy V3 . JIBikeHHE IUIaHEThI 3eMilsl BO30YKIAET B OKPYXKaro-

IeM IPOCTPAHCTBE KBAa3MBEUIECTBEHHYIO BUXPEBYIO BONHY BB3 u anTukBasu-
BemecTBeHHYI0 ABj3 (pucyHok 2). IlonyTHbIH rpaBuTanuoHHsii Betep ConHia
COOTBETCTBEHHO B030Yyx/aeT BoaHbI BB 1 AB¢. DKcriepuMeHTaIbHO ycTaHOB-
JIEHO, YTO HanOoJyiee SHEPTUYHBIM M 3(P(EKTHBHBIM SBJISETCS HAIpaBICHHE
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ABc — BBj, motomy 4TO K 3TOMY HAalpaBiICHHIO XO0ABIIETCS W3IyICHUE
CouHITa 110 OCHOBHOMY 3aKOHY [3].

Opdumansu.
e
nomox

Pucynok 2

Caenaem HeOoubIIOE OTCTyIUICHHE. M3BECTHO, YTO BEMMYMHA JIEKTPH-
YECKOro MoJisi 3eMIM MMEET CyTOYHbIE BapHalli C MHHMMYMOM B 6 4acoB U
MakCUMyMOM B 21 4Yac mo MOCKOBCKOMY BpeMeHH. CpenHss aMIUIUTyJa
BapHaIliii OJHOBPEMEHHO Ha Bceil moBepxHOCTH 3eMiH paBHa + 15%. Oto
SIBJICHHE HE HAXOJUT OOBSICHEHHUS B paMKax TPaTUIMOHHON (Gu3uku [14] . 5 xe
oOpaTwy BHHMaHHE Ha TO, 4TO B HampasieHMH BBj3 B 6 9 3emis moBopa-
YMBAETCSl €BPA3MHCKUM KOHTHMHEHTOM M 4YacTblo adpuKaHCKoro, a B 21 |
MPaKTUYEeCKH BECh MUAETHh 3eMIIM NepeKpriBaeT Tuxuil okeaH. DTO pa3auyue B
IUIOLIAJM CYIIM W OKeaHa HeOe3pa3IM4yHO IJIsi BUXPE-BOJHOBBIX IIOTOKOB H
MOXET OKa3bIBaTh BIMSHHWE HA TPaJAMCHT IUIOTHOCTH 3(Hpa Ha MOBEPXHOCTH
3eMin ¥ BEIMYMHY 3JIEKTpHUecKoro moist. KoneuHo, 3ToT (usnyecknii Mexa-
HHU3M TpeOyeT CrennanbHOTO SKCIIEPUMEHTAIBHOTO MOATBEPKICHHUSI.

JuddepennnanbHoe BpalieHHE COJHEYHOTO BUXPS B MacIITadax 3eMm-
HOH OpOWTHI ¢ y4ETOM HM3MEHEHHMS BSI3KOCTH IOAIPOCTPAHCTB (PHCYHOK 1)
CO3/1aéT I 3eMHOTO HaONIONATeNsl TPH COJHEYHBIX HM300pa’keHHs, eclii Ha-
Omonarens o00ragaeT «MHOTOMEPHBIM» 3peHHeM. VICTHHHOE TOJI0XKEeHHe
CouHna cooTBeTcTBYeT Touke 0 Ha MPsAMON MyHKTUPHOH JmHNH. B BuanMom

Suuukoneaust Pycckoit Micm. T. XXV, ctp. 169



Pycckoe ®usmyeckoe OO01IecTBO

criekTpe HabmomaeTcss u3oOpaxkenne 1 mox yrioM Y < 90° OTHOCHTENHHO
BEKTOpa V, , 4TO OTpa)kaeT Au(depeHIanbHyIo 3aBUXPEHHOCTh (PU3UUECKOTO

BaKyyMa. OKCIIEPUMEHTAJIbHO YCTAHOBJIEHO, YTO KOCMHYECKHH IHEPrOoeMKHN
3¢pup (u >¢duponmit) nBmwxercs K CONHIy ¥ OTKIOHACTCS BJIECBO OT
n3o00paxkerns 1 Ha 4°...5°, TO ecTh pacHpoCTpaHsSETCS B MEHEe CKPYy4YCHHOM
MOATIPOCTPAHCTBE, TA€ CKOPOCTh «HAHO(OTOHOBY» OOJIBIIE CBETOBOM, M CO3MAET
ycioBHOE m300paxenne 2 (B maHHOM cirydae COJHIIE MOTIIOIIAEeT, a HE HU3Iy-
qaer).” Brarogaps TOMy paIHaTbHOMY MPAKTHUECKH ITHHEHHOMY (Ha PHCYHKE
2 IJIOCKOCTIHPAbHOMY) MOTOKY aTMmocdepa CoiHIIa pa3orpeBaeTcs 0 MHJI-
JIMOHOB T'PajycoB (@HAJOTMYHO HarpeBy BepxHed arMocgepsl 3emmm). Ho B
OCHOBHOM TOHKOCTPYKTYPHOE KBa3MBEIIECTBO TPAHC(HOPMHUPYETCS 110 «KPACHO-
My» DHEprokackagy B LEHTpE 3BE3/bl, IEepeaaBas SHEPTUIO KIACCHYECKOMY
BelecTBy (oToHam), a Takke KUIKOW (ase d¢upa, o0pazys KBazu(pOTOHBI
(potonuii). [locnennue u3nmyyarorcsi B Hanbojee CKPYYEHHOM IOANPOCTPaH-
CTBE C OTKJIOHCHHEM OT BUAMMOTO H300paxenus ColHila BpaBo Ha 7° u Gop-
MHPYIOT pa3MbiToe m3o0paxkenue 3. KBa3sudoTOHBI Tarxke SBISIOTCS IONEped-
HBIMH IIOCKMMH JH((epeHnnaNbHo BPAIAOIUMICS BUXPSIMH C Yeperyro-
IMKMCS HAaIIPaBJIEHHEM BpameHns. PUCYHOK 2 OTpakaeT MpOLEcCHl B INIOCKOCTH
3eMHOI OpOUTHI, HO 3Heproémkuid >¢up nornomaercs CoNHIEM IO BCEM
paauanbHBIM HanpaBieHNAM (1o brienHoBy «3BE3mHBIN 3(UPHBIA BETEPY).

Hecxkonpko nzo0paxenuii CosHIa M 3BE31 HETPAJUIMOHHBIM METOIOM
Haomronamu H.A. Kossipes [15] u M.M. JlaBpeHTbeB [16] ¢ 00BSICHEHHEM 3TOTO
(eHOMEHA B paMKax CBOMX HaY4HBIX TEOPHIA.

[anakTHK¥ HUMEIOT HEBUAMMOE IUIOTHOE HEHTPAIbHOE TeNO, TO €CTh
3Be3]ly CBOEH nepapxuu. PazMepsl rajiakTHUeCKOTr0 BUXPsI TAKOBBI, YTO TJIABHOE
B3aUMO/ICHICTBUE CBS3BIBAET 00Jiee TOHKOCTPYKTYPHbIH 3hup ¢ ypoBHEM (hu3u-
4yecKoro Bakyyma. Kak ymomMuHanoch BbIIIE, 3TOT YpOBEHb (PHCYHOK 1) mmeer
AQHOMAJBbHO OOJbIINE TPaJUCHTHl XaPAKTEPHCTHK EIUHOTO IIOJS, ITO3TOMY
MMEHHO B MacmTadax rajaKTUK POKAAIOTCS OOBIYHBIC 3BE3/IHBIC CHCTEMBI H
KIIaCCHYECKOE BEIECTBO.

PagnanbHble MOTOKM KBAa3HWBEIIECTBA M 3(PUPOHMS C «AHHUTHIIALUCH
ero B llearpe Tamaktuxu (L) DOmKHBI OBITH aHAJOTHYHBI COJTHEYHOMY
CLIEHApHIO, TAK)KE KaKk W BpaleHue [alakTUKK B HECKOJBKUX IOJINPOCTpPaH-
cTBax enuHoro nousisi. Jlaxke mpu OoJsbIIOM CKIOHEHUH & ~ 50° (B sKBaTOpH-
albHON cHcTeMe OTcuéTa), aHM3OTPOITHBIE HAINpPAaBJICHWs Hamieidl [ amakTuku
4ETKO MPOEKTHPYIOTCS Ha TOPH30HTAIBHYIO IUIOCKOCTh B MECTE HaOJIIOACHHS
(ma mmpote Cankt-Iletepbypra). DT0 MO3BOIMIO C TOMOIIBI0 MpHOOpa C
HNCKYCCTBCHHBIM ouoroaeM ¢ TOPU3OHTAJIBHBIM HAIIPABJICHUEM AHarpaMMbl
HarpaBJeHHOCTH 3apeructpupoBarb L' m HampaBienue apwxenuss ColHIA
(Bemun) mo ramaktmdeckoit opbure (k cospesmmio Jlebems [2]). TpoiiHoe
m3obpakenne ILI' Takke 3adukcupoBaHO B JadopaTopu. OTO ILEHHAS

9 Cwm. cratbio «CBepx(Hu3nuecKasi B3auMOCBSI3b KOCMUYECKHX TEID)
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uH(OopManys, Tak Kak | 'alakTHKa BpamaeTcs 0 YaCOBOHW CTPENKE, U OTKIOHE-
HHE paJuaiIbHOTO MOTOKA 3(upa (PUKCHPYETCs CHpaBa OT aCTPOHOMHYIECKOTO
n3o0paxkerns LI

Brixox Ha »pupoanHAMHYECKYIO CTPYKTYpY BceneHHOH cram BO3MOX-
HBIM, Omaromapsi oTkpeiTHio A.A. EdumonsiM, A.A. IllmmramsHoit u FO.A.
BaypoBbIM I1100aIbHON aHM30TPOIMHM KOCMHUYECKOTO MPOCTPAHCTBA («BEKTOP-

Horo moreHnuana A, ») [17]. Mue ¢ camoro Hayana OBUIO SICHO, YTO 3Ta

AQHM30TPONHS UMeeT d(QUPOAMHAMIYECKOE MPONCXOoXKAeHHE. Kak ceHCcopHO, Tak
1 IpUOOPOM C MCKYCCTBEHHBIM OHMOIIONIEM PErHCTPUPOBANICS OOBIYHBIN BHXpE-
BOJIHOBOM moTok [2, 11]. Tlockonbky anuzorponus BEII (kak s e€ Ha3zBai mo
nepBbIM OykBaM (haMUIIMil IIEPBOOTKpHIBATENICH) YBEPEHHO PETHCTPUPOBATIACH
mHo#t 1 10.A. BaypoBbiM, a Tarke 3((EKTHBHO BIHsIa Ha COJIHEYHBIE IPO-
neccel, uzydeHnbsie A.A. [lnutansHoi [13], To ocTaBayics OMUH BBIBOII, YTO 3TO
KBa3HMBEIIECTBEHHbBIN BUXPE-BOJHOBON MOTOK, YJOBJIETBOPSIOIIUA OCHOBHOMY
3aKoHy OS(QUpPOJMHAMHKHA W BBI3BaHHBIN BpalleHHeM BcelleHHOW B IIEJIOM.
Takol BBIBOJ NOJATBEPKIANICS CECHCOPHON CPaBHUTENbHON OLIEHKOM CIIEKTpallb-
HOTO COCTaBa 3¢MHOT0, COJTHEYHOTO, TaTAKTHIECKOTO U BCEICHCKOTO A(UPHBIX
BUXPE-BOJIHOBBIX MTOTOKOB. C yBETMUEHHEM HepapXUIecKoro Macimrada 3¢pupo-
JUHAMHUYECKON CHCTEMBI B IMPOIlECC BPALICHUS BOBICKAIOTCS BCE Oojee Tiry-
0OKHEe TOHKOCTPYKTYPHBIC CJIOHM MHPOBOTO IMPOCTPAHCTBA, BKIFOUAS JKHIKO-
KpPHUCTAIUTNYECKYT0 (hazy (pHCYHOK 1).

3Hasi HampaBlieHHE KBasuBellecTBeHHOro kaHana BEII u posy usmy-
YCHHUSI OCHOBHOT'O 3aKOHA 3(UPOAUHAMHUKH [3], IO YIJIOM MPSIMOTO BOCXOXKIIC-
HUS o = 45° OTIOXKEHHOro MO dYacoBoW crTpenke oT Bekropa BEIIl B
9KBATOPUATILHOW CHCTEME KOOpJIWHAT, ObUI HaWIeH OCHOBHON MPOJOJIbHBIN
OpOUTANBHBIA MOTOK M HANpaBJICHHE BEKTOpa CKOPOCTH 3eMIIH, NMEPIEeHIUKY-
nspHoro ocu BpameHus Beenennoit. Ilog yrnom o = 45° ot nanpasnenust BELL
MIPOTHB YacOBOH CTpenku ObuT oOHapyxeH LleHTp BceneHHO#, KOTOpHIA yBe-
PEHHO JIOIMPOBAJICS B TOPH30HTAIBHON IDIOCKOCTH MIPH HAONIOICHUN C 3EMITH.
Oxkazanoce, uto Bcenennas, kak u CoJHEYHas CHCTEMa, BpAIaeTCs MPOTHB
YaCOBOW CTPEIIKH.

B paborax [3, 13] cxionenue d = - 30° coorBercTByeT He L[B, a rpymme
KBa3apoB, MMEIOLINX NpsMoe BocxoxaeHue o = 330° u co3maroIux JI0KHOE
n3o0paxenue 1B 3a cuér «peTpaHCIsAIumy ero curaaioB. 3Haduenue 6 = - 30°
pacxoautbea ¢ koopauHaramu aHuzoTponuu BEII, koropas, Kak W Hampas-
nenue Ha LB, momkHa nexaTh B SKBAaTOPUAIBHOM IUIOCKOCTH BceneHHOI.
IToTpeboBaiach HOBasi TPaKTOBKAa aOCOJIOTHOW CKOPOCTH IBHXKEeHUs [ amak-
THKH, YTOOBI OKOHUATEIHHO CO3pelia HeOOXOIMMOCTh ITPOBEACHUS HOBOH CepUH
HaOJIOEHUH 1 DKCIIEPUMEHTAJIBHBIX HCCIIEIOBAHUM, UCKIIOUNBIINX HEOIHO3-
HAYHOCTh B OTPEJIENICHUH yIila CKJIOHeHHs 0. OKoHYaTenbHO KoopauHaTel LB
paBHEIL:

npamoe 80cxodicoenue a=330°+3%

CK/IOHeHue 0= 25°+3°
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Temnepsb B mpeaetax TOYHOCTH U3MEPEHUH B 9KBATOPUATIBHYIO TIOCKOCTh
Bcenennoii, kpome Hanpasnenus LB, noxurcs Bextop BEI (A, ) (o = 285°,

0 = 35°) u BekTOp aOCOTIOTHON CKOPOCTH ABIIKCHHS [ aJaKTHKH K CO3BE3IHIO
Tugper (o = 156°, & = - 26°). B pe3ynprate 0a3oBas >dupoamHaMIYECKas
cTpykTypa BceneHHoW mpeacTtaér CTpOHHOM HENPOTHBOPEUMBOM CUCTEMOH B
TIOJTHOM COOTBETCTBHH C OCHOBHBIM 3aKOHOM 3()UPOANHAMHUKH [3] IpH YCIIOBUH
3aMEHbI JBI)KCHHS [ aakTHKH ITOTOKOM KBa3WBEIIECTBA C COOTBETCTBYIOLIHM
eMy 3(HUpHBIM NOANPOCTPAHCTBOM. Ecin HCHonb30BaTh TpaJUIHOHHYIO TEPMHU-
HOJIOTHIO, TO MOKHO YTBEPXaTbh, YTO He ['alakTHKa ABMKETCS OTHOCHTEIHHO
(hoHOBOTO M3Iy4eHUs, a HA000POT, POHOBOE M3ITyYECHHUE, BTATUBAsCH LleHTpoM
BcenenHoii, co3naét WITIO3UI0 IBUKEHUS | alaKTUKH.

OO1ee mpencraBieHHe 0 KOCMUYECKOH 0OCTaHOBKE M 3()MPOIMHAMM-
YEeCKUX MOTOKaX BceneHHON BO BTOPOW 3KBATOPHAIBHOM CUCTEME KOOPIUHAT
JIaéT auarpaMMa-IulaHIneT, n300paxkEéHHas Ha PUCYHKE 3, T B IIEHTpPE pacio-
noxkeHa Hamra 3emis (HaOmrojaTens). 31eCh CIUIONIHBIMU JTMHHUSIMH TOKa3aHbI
odunmansHble acTpoQU3NIECKUE HaNpaBlICHHs, NomydeHHele oT A.A. Ilnwm-
TaJIbHOH, a MMyHKTUPHBIMK — HAINPaBJICHUS HETPAJUIHOHHBIX BHXPE-BOJHOBBIX
MIOTOKOB, HAlIGHHBIX 110 OCHOBHOMY 3aKOHY 3()HPOANHAMUKH.

JlmarpaMma-IuIaHIIET COCTOUT W3 JIBYX JHCKOB: Ha IEPBOM, XKECTKOM,
M300pakaroTcsl XapakTepHbIE KOCMHYECKHE HAIPABIICHHUS aHWU30TPOINMH, a Ha
BTOPOM, Bpalaromemcs U npo3padyHoM, — CoNHIIE U BBI3BaHHBIC UM H3JTy4CHHS
3emun, MoKa3aHHbIE Ha pUCyHKe 2. UTOOBI He 3arpOMOKAATh CXEMY, IUTaHEThI U
Jlyna Ha Heil He MOKa3aHbl, XOTs UX M3Iy4eHHUs HA d(UPHOM ypOBHE CPaBHUMBI
¢ m300paxeénnpMu [11].

ConHIlE Ha AMarpaMMe JielaeT MOJHBIA 000pOT 3a roj, MO3TOMY €ro
n300pakeHHe Ha KOHKPETHBIM NI€Hb JOJDKHO YCTaHABIMBATHCSA O] COOTBET-
CTBYIOIIMM yTJIOM 0. Hampumep, B 1€Hb BECEHHETO PaBHOJCHCTBHS 22 MapTa
MOBOPOTOM JucKa wn3o0pakeHne CoylHIIA COBMENIAETCS C HalpaBiIeHHUEM
«BecrHa» (o = 0). [anmee mo KaJeHIaplO AWCK BPAIIaeTCs MPOTHB YacCOBOM
CTPENKH M 22 WIOHS B JIEHb JEeTHero coiHuectosHus CoJHIE NEepexoanuT B
nonoxxerne «Jlero» (a0 = 90°), To ecTh AUCK KaXk[ble CYTKH JOJDKEH MOBOpa-
YUBAThCS IPUMEPHO Ha 1°.

UToOBl COPHEHTUPOBATHCA B IMPOCTPAHCTBE, AHarpaMMa-TIJIaHIIeT Kia-
I€Tcd Ha CTON (TOPHU3OHTAIBHYIO ITOBEPXHOCTH), M AHNCK C H300paKeHHEM
ConHIla ycTaHABIUBAETCS HA JAaHHBIN JNeHb. Hampumep, Ha pucyHke 3 moJio-
xenre ComHna cootBercTBYeT 19 mions (a = 117°). 3atem Bc€ yCTpOHCTBO
OPHEHTUPYETCS IO Te0e3NUeCKOMY a3UMyTy Ha peajpHoe CoJHIe 1Mo JIMHUH
«ueHTp amarpammsl — m3o0pakenue ComHnma». HecmoTps Ha mupoTHOE
OTKJIOHEHHE IIOCKOCTH JUarpaMMbl OT IUIOCKOCTH 3€MHOIO 3KBaTopa, BCE
n300pakeHHbIe HampasieHus Ha mupote CaHkT-IlerepOypra ¢ TOYHOCTBIO 110
1°...2° coBmajalT C pPAacYETHBIMM 3HAUYEHUSIMH yIia o. OTO IMPOBEPEHO
CEHCOPHBIM METO/IOM M 3KCIEPHUMEHTAIBFHO C IOMOIIBI0 IPHOOpa ¢ MCKYCCT-
BEeHHBIM OuonoseM. OcOMUIOrpaMMbl C 3alUChI0 TTOYTH BCEX aHM30TPOIHBIX
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HampaBlieHWH (W3nmydeHunii), B ToMm uucie Jlyasl u FOmurepa, nmpuBeneHb B
paborax [2, 11, 12].

Becra (L=0)

90°)

flemo et
3uma (#=270°)

Ocerns @=180°)

Pucynoxk 3

I'maBHEWIMX KOCMUYECKHUX TIOTOKOB, HAN00JI€e HHTEHCUBHO BIIUSIOIINX
Ha akTHUBHOCTh CoOJHIA, Tpu (KHUPHBIM IMYHKTHUP Ha PHCYHKE 3): M3Iy4eHHe

3Besanl AGeomtora (LIB), anmsorponust BEI ( A ) n maummnposannoe 1B

nznyuenue LI'. Hauanom «BcTpsicku» BceneHHOU sBIsSleTCS UMITYJIbC AKTHB-
Hoctu [[B. Ha mampHelt kopone ConHma (B TETHONCHTPHYECKOW CHCTEME
0TCY€Ta) ITH HAINPABIICHHUS B BHJIC CBETJIBIX Jyded HaONFOMAIOTCS Ha KOPOHE
CouHIIa B COOTBETCTBUH CO 3HAYCHHUSIMH YTJIa CKIIOHEHUS 0.

VYuuteiBasg o0Imue 3aKOHOMEPHOCTH 3¢uponuHaMuku 3emuu, CoxHIA
(pucyHOK 2) W HENpPOTHBOPEYMBBHIX pE3yNbTaTOB MO l'amakThke, ecTh BCe
OCHOBAHHS JJISl TIOMCKA CTPYKTYPHBIX 3aKOHOMEPHOCTEH B MacmTabe BcemeH-
HoW. MccnenoBanus yOexxaaloT B TOM, 4To BceenenHas, kak ["amaktudeckas u
CosHeYHast CHCTEMBI, SBISETCS IUIOCKOW OCECHMMETPHYHOH BHXPEBOil
CHUCTEMOW C MHOTOMEPHBIM aBTOKOJICOATEIbHBIM BpalleHneM. BceneHHas
MMEET KOHEUHBIE pa3Mepbl, HO JaJeKO BBIXOAUT 3a MPEIeNbl «BHIUMOI»
MeraranakTukd W Bpamaercss NpoTHB 4acoBOW cTpenkud. COBOKYIHOCTb
HAOJIOMICHUI ¥ OSKCIIEPHUMEHTOB JO0Ka3biBaeT, 4To B LleHTpe BceneHHoit
HAXOIIUTCS 3BE31a HAWBBICIICH Hepapxuu — 3Be3na AOCoiroTa, oOiajaromas
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MMOCTOSIHHOM, TIEPHUOJNYECKON U BCIBIIMIEYHON aKTUBHOCTHIO. MmynbcHOE W3-
TydeHHue 3TON 3Be3bl HaAEKHO PETHCTPUPYETCS MPUOOPOM C MCKYCCTBEHHBIM
OmomoeM U OOJBIITUM ITYJIKOBCKUM paxnoTeneckonom [13] .

HeBugnmoe «cBeueHme» 3Be3nsr Abcomora (3A) ma€r sHepruro Bcer

BcenenHoii, HO 0cO0€HHO (P (PEKTHBHBI BCIBIIIKHI, KOTOPHIE CPa3y yBEITUINBA-
10T aktuBHOCTH L[I', ConHIla, nmiuaHeT U UHTEHCUBHOCTH aHu3oTpornuu BEIIL.
K coxaneHuto, BOITHOBONM M BELIECTBEHHBIH COCTaB 3TOr0 HU3Iy4EHUS B
HacTosimee BpeMs He u3ydeH. IIo ceHCOpHOIl olleHKe BO BpeMs BCIBIIIEK 3TO
OUeHb «TSDKENOE» U3ITydeHHE, KOTOPOe MOXKET COAepKaTh, KPOME HETPaaUIU-
OHHBIX BUXPEBBIX BOJH, B BU/I€ BTOPUYHBIX IIPOIIECCOB HEKOTOPHIE dIEMEHTap-
HBIC JaCTHIIBI, @ TAKXKE HIICKTPOMArHUTHOE Y- U3ITydCHHUE.

CpaBHUM JuarpamMmy Ha PUCYHKE 3 ¢ PHUCYHKOM 2, rie H300pakeHbI
COJIHEYHO-3¢MHBIE 3(PHUpOANHAMUYECKHE CBS3U. Pe3ynpraTel HAaOMIOAECHUH WU
9KCIIEPUMEHTOB JAI0T OCHOBAHHUE JUIS BBIBOAA, uTo LIB, min 3Be3na Abcomora,
ABJISIETCS 3(UPOANHAMUYECKUM aHajoroM Hamero ConHIA, M Ha PHCYHKE 2
n3o0paxkerne CoNHIIA MOXXKHO CYHTATh 3Be3loil AOcCOmoTa. AHH30TPONHA
BEILL, cootBercTBytomas HanpasieHnio ABc — BBj3, Takke sBnsercs Hanbonee
SHEPTrUYHBIM KOCMUYECKHM KaHaioM, kak W B CoxHedHOH cucteme. OTO
U3JIy4YCHHE BO30YKIACTCsI KOCMHUCCKHM TEJIOM 3a CUET BpalieHus BceneHHOM
1 €€ IpaBUTALMOHHOTO MOJIS MPOTHB YacOBOM CTpeiku (pucyHOK 2). BaxkHo
OTMETHUTH, YTO M3JIy4eHHEe 3Be3/1bl AOGCOIIOTA 10 OCHOBHOMY 3aKOHY 3(HUPO/IH-
HaMUKU co31aéT B HampasieHuM aHuzoTponuu BEIIl snHepruunslii xBa3use-
LICCTBCHHBI IIOTOK, KOTOPBIM HAKJIaJblBACTCd HA AHAJIOTMYHBIA IOTOK,
reHepupyeMblil 3emileil Npu JBIKEHUH N0 opbute BceneHHOM, 4TO yBenu-
YHBACT HHEPIeTUUECKYIO IIIOTHOCTH aHu3oTponuu BEILL.

ITo amamorum ¢ CostHeuHO# cucTeMOM 3Be3zma AOCOINIIOTa TOXKE UMEET
TpoiiHOe M300pakeHHE B eIWHOM moje 3¢upa. Ha amarpamme pucyHka 3
BUIHO, 4TO cieBa oT LIB mox yriiom o = 336° (yroj OTCUUTHIBACTCSA OT TOYKH
BECEHHETO PaBHOAEHCTBHUS IPOTHB YacOBOH CTPENKH) HampaBiieH «3(QUpHBIT
BETEP», CO3/1aBacMbIii AOCOIIOTHBIM JABMKEHHEM [alakTHKH K CO3BE3IHIO
T'uapsr (10 cymecTByIOIMM NpencTaBaeHuaM). Ho mo Moeit Mmoaenu 3To moTok
a¢upa, noriomaeMslii 3Be3101 AOCOIIOTa U HE HYXXJAIOIIUICA B YKa3aHHOM
newkeHun ['amaxtuku. OTkioHeHHe motoka BieBo Ha 6° (y Comama 4°) u
coBmajicHue yrioB ckionenus (st [IB & = 25°, a gns moroka 3dupa & = 26°)
HCKIJTIOYAIOT BO3MOYKHOCTh CIIyYalHOTO COBIIAJCHUS.

Wrak, nzobpaxenue 1 Ha pucyHke 2 aust 3Be3qpl AOcCoiroTa COOTBET-
CTBYET HAallpaBJIEHHUIO «CBETa» W BCIIBINIEK B (M3MYECKOM BakyyMme (B Hallem
BOCHPUSTHH), 8 N300pakeHHe 2 — 3TO UIyIMH K 3Be3ne MOTOK 3(PpHUpOHHS H
JpYTUX BHJOB KBA3UBEILECTBA B «CBEPXCBETOBOW» KHJIKOKPHUCTAIUIMYECKON
¢aze a¢upa. Hakonen, nzoOpaxenue 3 m0HKHO OBITH crpaBa OT 3A Ha yroia
Oousipie 7°, Tak Kak (OTOHMH B BHAE IUIOCKMX BHXPEH pacHpoCTpaHseTcs B
HanboJiee CKpPy4YeHHOM IOATPOCTPAHCTBE CO CKOPOCTHIO MEHBIIE CBETOBOH (B
XKuakor (aze adupa, puCyHOK 1). DKCIEPHIMEHTAIBFHO 3apeTHCTPHPOBAHBI
u3My4deHue 3Be3nsl AOcomoTa W MOTOK 3¢upa m3 coszpe3must ['mapsl. Ilotox
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(hoToHus — 3TO OOJIEEe ciabdble MOMEePEUHbIE BOJIHBI, IOTOMY YTO OCHOBHAS JOJIS
TOHKUX CTPYKTyp 3¢upa morymomaercs B 3A. K Tomy ke m3obpaxenue 3
MIEPEKPBIBACTCSI TPACKTOPHEH IBIDKCHMS 3€MJIM IO TaJaKTHYeCKOH opOHuTe K
co3se3auto Jlebems, 9To co3aaéT F3PUPOTMHAMHICCKHIN ITIOTOK TOTO )K€ HAIPaB-
JICHUS TI0 YTy O U 3aTPYAHSAET OOHApyXKEHUE M PETHCTPANNIO TIOTOKa (POTOHHS
(cM. pucyHoK 3).

Otmeuennas ananoruss ConHia ¥ 3Be3/ibl AOGCOJIOTa, KOHEYHO, KacaeT-
Csl TOJIBKO 00mHMX 3(GUPOJMHAMHYECKUX 3aKOHOMEPHOCTEH, HaOJII0AaeMbIX C
3emmu. MOXHO CKa3aTh, YTO 3Ta aHAJOTUs MO BTOPUYHBIM IpHU3HaKaM. B
JIEUCTBUTENLHOCTH 3A SBISIETCSI OOBEKTOM COBEPIICHHO APYroil (pu3H4ecKou
IPUPOABI B CUIIy CBOEH MPOCTPAHCTBEHHO-BPEMEHHOHN IIHMPOKOIOIOCTHOCTU U
«3armyOneHHoCcTH» B eamHOoe mone 3¢upa (pucyHok 1). Hamr Qusmueckmii
BakyyM (popMupyeTcs 3a c4€T BparieHus BceleHHON B LENOM U MPEACTaBIseT
0c00BIH, H30paHHBIN ITPOCTPAHCTBCHHO-BPEMEHHON KaHaJl (aHAJIOTOM SIBIISETCS
KaHaJ Ha MOBEPXHOCTH 3eMim). Perucrpamusi BOSMYIIEHHH CO CTOPOHBI 3A
OTpaXaroT (aKT B3aMMOJCHCTBUS PA3IMIHBIX yPOBHEH 3(PHPOAMHAMUYECKOTO
MpOCTpaHCTBa. DTO Hanbojee MOIIHBIA MCTOYHMK CIeIM(UIecKHX (IUKKep-
IIYMOB, BO30YXXIaeMBIX AMHAMHUKOW HaHOMHpa M euié 0ojiee TOHKHX MHUPOB,
NPUYACTHBIX K CYILECTBOBAHHIO 3Be3/bl AOCOIIOTA.

Hama IN'anaktrka He ABMXKETCS K cO3Be31UI0 [ MapHkI, a IUIb BpalaeTcs
B COCTaBE BCEJIEHCKOTO BHUXps, KaK IUIaHETH BpamaroTcs Bokpyr CoiHIa.
AHHM30TPOITHIO MUKPOBOJIHOBOTO ()OHOBOTO M3JIy4EHHS CO34a€T IOTOK 3hupa K
IIB. Ognako pa3Mepsl BeeneHHOI TakoBbI, YTO €€ BUXPb C Pa3HOW CKOPOCTHIO
yBIIEKaeT 3a co0oi Bce (a3pl eIWHOTO MONS AHpa U «CKpeOET Mo IHY»
Mupo3nanus (pucyHok 1). [To 3Toit mpuunHe BCTpedHBIN «3(QUPHEIA BeTep» Ha
opbute BceneHHONM MMeeT CI0XXHYI0O MHOTOKOMIIOHEHTHYIO CTPYKTYpY, KOTO-
past MOXKET COJIep>KaTh COCTABJIAIONINE TUIIA U3rydeHus: Yepenkosa. s nzyue-
HUS SIBJICHMH STOH Kareropunm TpeOyeTcs pa3paboTka Oosiee H30IMIPEHHBIX
MeTonoB. C Ipyroil CTOPOHBI, BO3MYIIEHHE IUIa3MEHHOTO «IHA» BpaIleHHEM
BceneHHOM TOMKHO CONMPOBOXKIATHCS U3ITYYEHUSIMH HOBBIX BHUIOB, BOZMOXKHO,
NPOJIMBAIOIINMH CBET Ha (PU3MYECKYl0 NpUpoAy (POHOBOTO MHKPOBOJIHOBOTO
W3Nly4eHusl. YuuThiBas pa3mepsl BceleHHOH, BpAl I MOKHO COBPEMEHHBIMU
CpeICTBaMU OOHAPYXKHUTh €€ «MJICUHBIH MyTh», XOTS METOJ MCKYCCTBEHHOTO
OHMOIOJIA CIOCOOEH PEIINUTH ATY 3a7a4y.

Ha pucynke 3 B 1ieHTpe auarpaMMbl HaxoanuTcs 3emilst (HaOJoaaTens).
Jsmwxenne ConHna 1o Kpyry (B JEHCTBHTEIBHOCTH 3TO OpOHMTAIBLHOE JIBIIKE-
HH1e 3eMiin) co3aér curyanuu, korna 3emist, CoHIe ¥ MCTOYHUK aHW30TpPO-
MMM PACIIOJIOKEHB! Ha OJHOHM JIMHUM 1o yriry o. Ecimu mapajel miaHeT okasbl-
BAIOT BIIMSIHME Ha COJIHEYHBIE Ipouecchl, a (asel JIyHbl BIMSIOT Ha Treo- H
6rodusnky 3emii, To KOCMHYECKUE SBICHHS, UMEoNne OOnbIIme MacTalsl,
TeM Oonee 3aciayXKMBalOT BHHMaHMA HccienoBareneil. Hampumep, B cepeanne
CEHTSOps B JHEBHBIE Yachl M3IydeHHe 3Be3abl AOconora HanOoJbIIee BpeMs
M0 KacaTelIbHON B3aMMOJEHCTBYET C TIOBEPXHOCTHIO 3eMIIM Ha IIUPOTax
50°...60° B 3amagnHo# Poccum. Kak m3BecTHO, B 3TO BpeMs HacTymaeT «O0abbe
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neto». BecHol 3Ta cuTyanus mepexoAuT Ha HOYHYIO CTOPOHY (Bpems «3dup-
HOTO 3aTHIIbS»), TOITOMY B ampelie «0adbe JIETo» X0JIoaHee OCeHHET0. V3 ATHX
(hakTOB CileyeT OJHO3HAYHBIN BBIBOI, YTO TJIaBHas 3Be3na Bcemennoii, Oymy-
9i «TEMHON» ISl OPUIHAIEHOW HAayKH, BCE e CIIOCOOHA HarpeBaTh KOCMH-
YEeCKHe Tela.

Pucynox 4

HerpynHo 3amMeTHTh, Kak CIIOKHa KOCMHYECKas OOCTaHOBKAa Ha aMa-
rpamMe pucyHka 3. Ho ectb emé xoMmeTsl, sipkue 3BE31pl, IIaHeTsl U JlyHa.
Emé pa3 nomuepkHy, uto nmpuxoxsmue n3 KocMoca HeTpanUIIMOHHBIE H3ITyde-
HUS Ha TIOBEPXHOCTH 3eMIIM MONagaroT B CBOGOOpAa3HbBIN «BOTHOBOW KaHAI,
CO3JaHHBIN OOJBIIMM TPATUEHTOM IUIOTHOCTH 3¢upa. NHTEHCHBHOCTH BOJIH,
BO30Yy>KIa€MBIX B 3TOM KaHaJe, CON3MEPHMa C HHTEHCHBHOCTHIO MPSIMOTO JTyda
(mpuMepHast MHAMKATpPHUCA PAcCEesTHUA IOKa3aHa Ha PHUCYHKe 4), 4To Heo0Xo-
JIMIMO YYHTBIBATh TP OINPEACICHUH YIJla CKIOHEHHS O MCTOYHHMKA M3JIy4EeHUS.
Kpome Toro, ropu3oHTaIbHasi KOMIOHEHTA M3IIyYE€HUSI «Pa3MbITa» 110 YTy O U
JaeT HMCKKEHHOE MpEACTaBICHHE O pa3Mepax H3Iydaromero oObekra (B
CTOPOHY YBEIHUYCHHS ITHX Pa3MEpOB).

BennunHa ropr30HTaIBHOTO JIEIECTKAa MHAWKATPUCH! 3aBUCHUT OT MaJIOU-
3y4EHHBIX KOCMUYECKUX 1 reo(pHu3n4ecKux (pakTopoB (aKTUBHOCTH COJIHIIA, (a3
JyHBI, THS — HOYM). DTa 3aBUCUMOCTh XapaKTepU3yeT CBSI3b 3€MHBIX 3(pHUpoan-
HaMHYECKHX IPOIECcCOB ¢ BHEMHNM KocMocoM, cymecTBeHHYIO st (hyHKIHO-
HUPOBAHMS OMOCUCTEM.

HenonsmwxkHeI ipubop ¢ y3KOH TOPU30OHTAILHOW JAMATPAMMOM HaIpaB-
JIEHHOCTH 3a CYET BpalleHUs 3eMIIM U BEPTUKAIbHON aHU30TPOIHUH OKOJI03EM-
HOTO TIPOCTPAHCTBA JIETKO 3apPETUCTPHPYET IO YIIIy O «TPeOEHKY» YKa3aHHBIX
Ha pUCYHKe 3 WM3NTydeHWH (aHM3OTPONHBIX HamparieHui). Ilpm sTom u3-3a
00JIBIIOT0 KOJMYECTBA «CHT'HAJIOB» MPHOOPETAaeT OCTPOTY MpobiieMa UX HICH-
tudukau. Ho 310 nHmbp «3KBaTOpHaNbHAS) IIIOCKOCTh, U OCTAHYTCS HEHU3-
BECTHBIMH CKJIOHEHHUs O. [lomoOHBIE H3MepeHUs: OKa3bIBAIOTCS HEMPOCTOU
3a/aueii, yYUThIBasi BEChbMa CKPOMHBIE BO3MOXKHOCTH MOEH JoMamnIHen Jabopa-
TOPUH.
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5. BAKJIIOYEHUE

B crartbe wm3mokeHBI BaxHeWmmMe QparMeHTH S()UPOAHMHAMHYECKON
Monemu BceenmeHnoit co 3Be3moit Abcomora B LleHTpe BpameHus. «SIpxuex»
BCITBIIIKH 3TON 3Be3/bl, HAOMOJaeMble CO CpeaHel MePHOANIHOCTHIO OKOJIO 7
JHEeH, omacHel IJIs JIOAEH M CIOoKHOM TexHHkH. Ha ocHOBe pe3ynbTaToB pe-
THCTPAIMU M3ITy4eHUs! 3A M JPYrHX BUXPE-BOJHOBBIX BO3MYIIEHHH U3BECTHBIH
actpodusuk A.A. IllnuranbHas pa3padaTsiBaeT METOAUKY IPOTHO3a aKTUBHBIX
nporieccoB Ha Comnie u 3emie [13,17]. [ns Gonbineii HanEKXHOCTH MPOTHO30B
HeoOxouMa pa3padoTKa CHelralbHON CBepX(U3UUECKOH anmapaTypbl Helpe-
PBIBHOTO HaOJIOZCHUS 32 MHTEHCUBHOCTBIO M3Iy4eHUsl 3A, rie MOTyT OBITh U
HEKOTOPBIE COCTABJIAIOIINE KIIACCHYECKOTO CIEKTPA.

Hecmotpst Ha MOE cTpeMleHHE K SICHOCTH H3JIOXKEHUS, MOXKHO ITOHSTH
TPYIHOCTH C BOCIIPUSATHEM HOBBIX HJEH M TPAKTOBKOM (PAKTHUECKHX DPE3yib-
TaTtoB. [ 1aBHOE, HaJO MPU3HATH, YTO BEIECTBEHHOCTh, MATEPHAILHOCTD IPHU-
CyIM BUXpPAM 3(upa HE3aBUCHMO OT HX Pa3MEpOB, YTO PA3INYHBIC YPOBHH
Mupoznanus (mapajurelIbHble MUPBI), YCIOBHO TOKa3aHHbIE HA PHC. 1, peanabHbI
Y B3aUMOJICHCTBYIOT IO CBOMM Majlou3y4eHHbIM 3akoHaM. B [Ipupoge cymect-
BYIOT TaK)Ke 3aKOHBI 3()MPOANHAMUYECKOTO B3aUMOICHICTBHS HAILIETO BEIIECTBA
co cB0oOOHBIM 3¢upom [3]. BakHeHIINM MOATBEPKACHUEM pa3BUBACMOI MHOM
KOHIETILIUH SBJISIFOTCS Be3Jecylue (QIMKKep-IIyMbl, IPUHIMIHAIBHO HEOOBsIC-
HHUMBIE B paMKax OpPTOJOKCAJIbHON HAYKH.

@usnvecKkue CymHOCTH B BHIE BHXPE-BOJHOBBIX CTPYKTYp 3¢upa 3a
IpesielaMi OOBIYHOTO BELIECTBEHHOTO MHUpPa OBLIN U3BECTHBI APEBHUM CTHIICT-
CKUM M MHAOKUTAHCKUM Y4EHBIM M MCIHOJIB30BAIHCH B 330T€PHIECKON MTPAKTH-
ke. [ToaToMy cephE3HbIE NPENCTaBUTENIM COBPEMEHHON HAyKH, IJISI KOTOPBIX
WCTHUHA Ba)KHEE JTMYHBIX aMOWIMHA W KIAHOBBIX MHTEPECOB, HE JOJDKHBI MIHO-
pHpOBaTh APEBHUE 3HAHMSA, KaK M UTOTH HAYYHBIX KOHTPECCOB O] IpeJcesa-
tenbcTBOM npod. A.I1. CmupHOBa.

OCHOBHBIE pe3yJIbTaThl MOMX HCCIEIOBAaHUI MOJIyueHbl, Oiarogaps HO-
BbIM MCTOJIaM MU3Y4YCHUS MMPUPOIHBIX SIBJICHUI C MCIIOJIb30BaHHUEM HpI/I60pOB C
UCKYCCTBEHHBIM OunornosieM. D(pdekTHBHOCTh CBEPX(PHU3UIECKUX OIBITOB MOXK-
HO CYIIECTBEHHO IMOBLICUTDL, OBJIAJACB (bI/I?)I/IKOCCHCOpHBIM BOCIIpUATHEM 3(1)I/Ip0-
JUHAMUYECKUX IPOLECCOB IO MNPOCTEMINEH IOCTYIHOM KaXXIAOMY 3KCIIEpHU-
MeHTaropy Meronuke. CyTh MOCIEAHEH — 3TO OIEHKa BHXPEBOH BA3KOCTH H
aHM30TpOnHMU 3(upa yepe3 KojebaTelbHOE ABMKEHHE MPOoOHOro Tena (Ha-
NpUMep, U3 T'PaHNTa), 3)KATOr0 MEXIY OOJBIINM W yKa3aTelbHBIM MallbIleM
pyku [6]. Bosnmkaromas peakuust 3pupa Ha HHU3KHX YacTOTax CHIIbHEE
WHEPLIUOHHOTO COINPOTHUBIIEHHS W MMEET JpPYroe KauyecTBO, BOCIIPHSTHE
KoTOoporo Ttpedyer npucyTcTBus Bamrero 3amHTepecoBaHHOro CoO3HaHUS.
BanMmanme n0mKHO OBITH HAINpaBICHO Ha cHeruduIeckoe OO0BEMHOE «KIe-
TOYHOE» OCSI3aHHE C YJacTHeM OHOMOJIS SKCIepHMEHTaTopa. JTO HOBOE IIIec-
TOE YyBCTBO, B KOTOPOM BaXKHYIO POJIb UIDAeT KalWUIAPHBIA KPOBOTOK, a
BepHee, co3laaBaeMoe UM Ouorosie. B moboM citydae KojaeOaTenbHBIA peXuM
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netekropa (mpoOHOTO Teima) Ha JacToTe 3...5 [y Ha MOPSAAOK CHIDKAET Tpe-
6oBaHUS K TaK Ha3bIBAEMBIM SKCTPACEHCOPHBIM CIIOCOOHOCTSM. UenoBek sBIs-
€TCSI CaMBbIM COBEPIIEHHBIM CBEPX(PU3UICCKAM «IIPHOOPOM», CIIOCOOHBIM B
00011 00CTAaHOBKE KAaUECTBEHHO OICHUTH XAPAKTEPUCTHKH d(PHUPOIIMHAMUYIEC-
KOTO TpocTpancTBa. [l 60ibpmero ycmnexa Hajgo OBITh HE HeNuTeNneM, a Gu3un-
KOM-OKCIIEpUMEHTATOPOM, TOTOBBIM K BCTpEYE C HOBOH (hM3MYECKOW peajb-
HocTblo. [loaToMy He ciemyer OOpOThCS C «DKEHAyKOW», HAIPOTHB, BPEMs
TpeOyeT BBECTM B Y4YEOHBIX 3aBEJCHUSIX HOBYIO HAay4YHYIO IUCLUIUIMHY —
«(U3NYECKYIO CEHCOPUKY».

Cka3zaHHOE BBIIIE B OCHOBHOM OTHOCHTCSl K M3Yy4YCHUIO MaKpOBHUXpeu
KOCMHYECKMX  MacITabOB, €CTECTBEHHBIH IPOCTPaHCTBEHHO-BPEMEHHOM
CHEKTP KOTOPBIX COIOEPKHUT HECKONBKO (pa3 exmHOTo MOis 3pupa (pucyHoK 1).
B mabopaTopHBIX YCIOBHSX MMEETCS BO3MOXKHOCTh M30MPATENLHOTO B3aHMO-
JIEHUCTBHS C TEM WIN WHBIM YPOBHEM 3(GHPOIMHAMUYECKOTO NMPOCTPAHCTBA, B
YaCTHOCTH C MOJIPOCTPAHCTBOM, Ha3bIBAEMBIM HAHOMHPOM (PacIoyIOKECHHBIM
riry0sxe guzndeckoro Bakyyma). B oriandme oT Makpo- 1 MEKpOMHpa HAHOMHP,
SBJISTFOLIMICS. UICTOYHUKOM TaK Ha3bIBa€MON «CBOOOIHOM »HEPrHM», HE MPOSIB-
JIACT ce6$1 B O6I)I‘IHI)IX YCIOBUAX W HNPAKTUYCCKHU HEC YYAaCTBYCT B ABJICHUU
M3BECTHBIX (DIIMKKEp-IIyMOB. B3anMMoIeicTBHE KIIacCHYEeCKOro BeEIecTBa C
KHUJKOKPHCTAJUINUECKOH (ha3oi 3hupa (HAHOMUPOM) MMEET CBOIO CrelU(UKy,
U3y4eHUE KOTOpOi TpeOyeT pa3BUTHS METOAOB HCKYCCTBEHHOTO OHOIOJS U
«(hU3UMYECKOI CEHCOPUKN», 3 BO3MOXKHO, U Pa3pabOTKH HOBOW IKCIIEPUMEH-
TaJIbHOM METOJ0JOTHH. 34eCh B NMPHKIAJHOM IUIaHE BAKHEHIIMMH SBISIOTCS
pesynbratel H. Tecma u ero mociemoBareneil. X0Ts TOJOBEI H300peTaTeneii He
PacHooXeHbl K TEOPETHYECKOMY OCMBICICHHIO HCIIOJIB3YyEMBIX (H3MIECKUX
MPOLIECCOB, UX OIBITHI M CO3/IaHHBIE TEXHUYECKUE YCTPOMCTBA TOBOPST CaMH 3a
ce0s1; M OT HUX CJeIyeT OTTAJIKUBATHCS MPH pa3paboTKe TeopHun J1abopaTopHbBIX
9KCIIEPUMEHTOB M aKTYJIbHBIX HETPAJAUIIHOHHBIX TEXHOIOTHH.

Korma »srta crates Opima yxe roroBa k medatu (03.09.04r.), B
Ja00PaTOPHBIX YCIIOBHAX 51 HAIIEN HOBOE «OKHO» B MapajuielibHble MHUpBI. J{is
MOJIyYEHUSI JTOr0 pe3yJsibTaTa MPUILIOCh U3YYUTh CBOWCTBA €IMHOTO IOJIA
adupa [4], XapakTepUCTUKH MOANPOCTPAaHCTB [S5], BUXpeBble BONHBI [3] U
adupoarHaMuueckue CTpyKTypbl Beenennoit [18 u ata crares]. C kocmuuec-
KHX BBICOT yJaJIOCh 0003pETh KIIIOUEBYI0 HAYYHYIO IPOOJIEMY U YBUAEThH IyTH
e€ pemeHus, yaanochk 6onee 3(heKTHBHO MPeoroIeTh 3eMHO 3Heproudopma-
IIMOHHBIH Oapbep, OTAEIAIONIMN HAIll HEOPTaHWYECKUH BEIIECTBEHHBIH MUD OT
Jpyrux ypoBHell Mupo3gaHus.

[lo ¢usnveckoMy cMbICIy OTKpbITa BUXpeBas sueiika, oOiamarorias
CBOMCTBAMH ManoraGapuTHOM (OKONO 2 On°) aHTEHHBI-IETEKTOPA C JAHArPaM-
MOH HaNpaBJICHHOCTH B TOPH30HTAIBLHOM IUIOCKOCTH MEHEE OJJHOTO Ipajyca U
CIIOCOOHOCTBIO M3JIy4aTh M PErHCTPHUPOBATh HETPAIMIUOHHBIE BOJHBL Ho! —
BuxpeBas suelika B mape ¢ YCHIHTENEM SBISETCA BCE TeM Ke MpHOOpPOM C
HNCKYCCTBCHHBIM 6I/I01'IOJ'IGM, a MOCJICIHECC HETAaTUBHO BJIMUACT Ha CAMOYYBCTBUEC
IKCIIEPUMEHTATOPA.
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B 3axmoueHue BhIpaxaro TIyOokyro OmaromapHocTh mpod. A.IL
CMHpHOBY 32 BHUMaHHE K pab0OTe W YCHJIMS, HAallpaBJICHHbIE HA OPraHU3ALHUIO
Hay9YHOTO TOHWCKa, a Takxke coTpynHuky [AO PAH B IlymkoBo A.A. Ilmu-
TaJbHOH 32 MPO(YECCHOHATBHYIO IOMOIIb U COTPYIHUYECTBO.
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KocMuyeckue aHepreTMyeckme KaHanbl U CONHeYHas
aKTMBHOCTL°

Cosmic energy channels and solar activity. It has been established that
the beginning of the high-frequency fluctuations of solar activity (SA)
measuring in mean solar days is connected with a cosmic energy transported
from three channels disposed in next three directions: 1) o ~ 330°, 8 ~ +30°; 2)
o ~ 290° & =~ +35° 3) a =~ 270°, & = -30° where o - right ascension, & -
declination in the second equatorial system of coordinates. The first of them
was discovered by AM.Mishin and named «The center of Universe» (it is
convent), the other coincides with direction of the cosmic vector potential Ar,
the third coincides with direction to the center of Galaxy. It is supposed that cy-
clic processes SA of any duration are developed according to the next scheme:
«the branch of the growth» - deterministic process, provoked strong energetic
«shock» from cosmos; The maximum phase is the reaction of the Sun in the
form of the SA amplification; «the branch of the falling» - non-deterministic
process, connected with dissipation of the energy received from cosmos; the
minimum phase shows on absence of strong energetic «shocks» from cosmos.
The «branch of the growth» is less long in time than «branch of the falling». It
is possible N. A. Kozyrev's idea is confirmed: the stars of main sequence are
not «nuclear boilersy.

10 CoaBrop A.A. llnutampHasi, HWCCIEAOBABINAs BIUSHHE KOCMHYECKHX HETPAJUIIHOHHBIX
n3nydennit Ha ColHIe U Ipyrue 00beKThl BeeneHHOM.
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YCTaHOBIIEHO, YTO BOSHUKHOBEHHE CPEIHECYTOUHBIX (UIyKTyalHH COII-
HeuHol akTuBHOCTH (CA) CBsI3aHO C DHEpPrHeW, TMOCTyMalomen u3
KOCMHYECKOTO ITPOCTPAHCTBA MO TPEM KaHaiaM. [y 3eMHOro HaOmoaaTens ux
HaINpaBJICHUS MPOCKTUPYIOTCA Ha HEOCCHYIO cdepy B Toukax: 1) o ~ 330°, & »
+25° 2) a ~ 290°, & ~ +35° 3) a ~ 270° O =~ -30° rme o — mpsMoe
BOCXOJXKACHHUE, O — CKJIOHEHHE (BTOpasi SKBaTOpHANIbHAs CHCTEMa KOOPJAWHAT).
IlepBoe w3 3THX HampaBieHHH OOHapyxeHO A.M.MUIMHMHBIM W Ha3BaHO UM
«Ilenmpom Bcenennou» (IIB), BTOpoe — COBMAamaeT C HaNpaBICHUEM
KOCMOI02U4eCcK020 BeKmMOopHo20 nomeHyuana Ar (Ar), TpeTbe — C Halpas-
nenuem Ha yenmp [araxmuxu (). TIpeamonaraercs, 4To MUKIAYECKUAE TPO-
1ecChl JTF000H ITMTEILHOCTH Pa3BUBAIOTCS IO CIEAYIOIIEH cXeMe: «BETBb POC-
Ta» — JIETEPMUHHUPOBAHHBIN IPOLIECC, BBHI3BAHHBIH CHUIIBHBIM SHEPreTHYECKHM
«yIapom» M3 KocMoca; «MakcumMym» — peakuusi ConHua B Buae ycuneHus CA;
«BETBb CINajia» — HEIETEPMUHHUPOBAHHBINA NPOLIECC, CBSI3AHHBIA C PaccesHHEM
OHCPI'UH, HOHy‘IeHHOfI U3 KOCMOCA; «MUHUMYM» — OTCYTCTBUEC CHUJIBHBIX DHEP-
TETHYECKHX «yIapoB» U3 KocMoca. OOBIYHO, «BETBH POCTA» MEHEE IPOMOIIKHU-
TENIbHA, 9eM «BETBb cnafay». [lo-Bunnmomy, H.A.Ko3sIpeB Ob11 611M30K K UCTH-
He, YTBEp)KAas, 4TO 3BE3AbI TJIABHOW IIOCIEIOBATEIbHOCTH HE SBISIOTCA
«IZICPHBIMU KOTJIAMI.

OnHUM U3 TTIaBHBIX NPOSIBICHUN LUKIMYECKON akTUBHOCTH COIHLA SIB-
JSTFOTCS TIATHA, TUIOMIAIM KOTOPBIX COINOCTABHMBI C pa3MepaMy IIaHET: Aua-
METpBI CPEJHMX IO pa3MepaM IsTeH paBHbI okoio 40 000 xu, muaMeTps! mop
NPUMEPHO B YETHIPE pa3a MEHbIIE 3TOM BEIMYUHBL, a AWAMETPHI OOJBIINX
ISITEH MOTYT NpEBBILIATh B ISATh, LIECTh pa3 cpeqHee 3HaueHue. [IsTHa Ha-
Omonate ropaszno mpoile, yem apyrue nposineHuss CA. O cyiiecTBOBaHUU
msateH Ha Comaie ente 1500 neT Ha3aj 3HAIM APEBHEKUTAMCKHE aCTPOHOMBI. B
1610-om roay ["anuieli BiiepBble cTan HAOIIOAATH MX C TOMOIIBIO Telieckomna. B
1843-em romy M. IlIBabe [1] OOHapyXHJI, YTO YHUCIO MSATEH MEHSIETCS C
neprozgoM okosio 10-tu sier. B 1850-om rony Pynonsd Bonbd noarsepann u
YTOYHHIJI 3TOT MEPUOJI, KOTOPBIHA oKka3zaiyicst paBHbIM 11.1 rona [2]. Panee B 1848
TOAy OH BBEJ IFOPUXCKHE YWCIA COJTHEYHBIX ISITEH, KOTOPBIE BIIOCIEICTBUHU
CTaJi Ha3bIBaTh ynciaMu Bomwda (W). [Tpu atom

W =k (10g + s),

rIe § — YUCIo IPYI MSTeH, S — 00lee YUCIIO MATeH BO BeeX rpymmax, K
— K03()(DUITHEHT, YIUTHIBAIONINN YCIOBUS HAOIIOACHUN U THI TEIECKOIIA.

Wcnone3ys pa3po3HEHHBIE CTapble JaHHBIE, Boib(d MPOmOIKIIT
3HadeHns W g0 1749 roga u ycTaHOBHII 31I0OXH MaKCHMYMOB U MHUHHMYMOB JI0
1610-ro roxa.

B HacTosmee Bpems CyImecTByeT JaBa MeXITyHapoaHbIX nentpa: B CIIA
(the NOAA Space Environment Center, pacnonoxxeHHslii B boynnepe) u B
Benbrum (the Sunspot Index Data Center). OHU SBISIOTCS OTBETCTBEHHBIMU 32
cOOp aHHBIX W3 OOJBIIOTO YMciIa 00CepBaTOPHH, yUacTBYIONIMX B MexayHa-
poxnoii Ciry>x0e ConHia u myomkanuio uncen Bonbda.
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Ha pucynke 1 mpencraBieH psx CrIaKCHHBIX CPETHETOMOBBIX UHCEI
Bonsda 3a meprox oxomo 400 et (1610 — 2000). Ha pucynkax 2 u 3 3T0T psig
nponoinkeH a0 HosOps 2004-ro roma m mpeacTaBiseT coOO0M TeKymiuid 23-mit
muka CA (B Internet B daiine http://www.spaceweather.com/ mpencTaBiIstOTCs
JAaHHBIC aMEPHKAHCKOTO IIeHTpa, a B (Qaiine http://sidc.oma.be/ eBpomneiickoro
neHTpa). Yucna Boneda (pucyHok 2), mocrymaroniie u3 1eHtpa B boymmepe
(CIIA) B 1,5 pa3a BblIe, 4eM M3 OENBIMHCKOTO MEXKAYHapOJHOTO LEHTpPa
(pucynok 3). Ha pucyHkax 2 m 3 moxa3aHbl HE TOJBKO CTJIa)XEHHBIE CpellHe-
rogoBsie W, HO U criiakeHHbBIE cpeHeMecsiyHble yucia Bonbda, a Ha pucyHke
3 nmaxe cpennecyrounsie W. Ha pucynke 1 mpocmarpuBaeTcsi LUKIJI MOpPS/IKa
COTHH JieT (TouHee okoJo 80 nerT).

o

Pucynox 1. Cpenneronosslie 3HaueHus unced Bonbda 3a mepuon ¢ 1610 rona
o 2000-51i1 rox (benbrust)

ISES Solar Cycle Sunspot Number Progression
Data Through 31 Oct 04
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Pucynok 2. CpenHerozioBble 1 cpeHEMeCSYHbIe 3HadeHHs yncen Boabda B
tekymiem 23-em mukie CA (boymnep, CIITA)
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o

Pucynox 3. CpeHeroioBbie, CpeAHEMECYHbIC U CPETHECYTOYHbIC 3HAYCHUS
gricen Bonbda B Tekymem 23-em mukie CA (benbrins)

ISES Solar Cycle F10.7ecm Radio Flux Progression
Data Through 31 Oct 04
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Pucynok 4 CpenHeroioBbie U CpeTHEMECSYHbIe 3HAUSHNUST TIOTOKA PAIMOU3IY -
yenust Ha BostHe A = 10,7 cm B Tekymiem 23-eM [uKJe

Ha pucynke 4 moxasaH cpegHEr0A0BOH M CPETHEMECSIHBIN X0 IIOTOKa
panuousiyyenusi Connna Ha BonHe A = 10,7 cu B 23-em mukne CA. Kpussre,

Mpe/ICTaBJICHHBIE HAa PUCYHKax 2 W 4, HEIUIOXO COTJACYIOTCS MEXITy COOOH,
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xoTs psa W, B omimune OT MOTOKa paauousinydeHus Ha BoiaHe A = 10,7 cwu,
XapakTepu3yeT MOBEACHHE 00BEKTOB, 3aHUMAIOIIMX HEOOJBIIYIO IUIOMAAL Ha
nonycoepe ComHia.

B HacrosmeMm HcciieOBaHHH PacCMOTPEHBI (GIYKTYallMH CIIETYIOIINX
4eThIpEX cpeqHecyTouHBIX MHIeKCOB CA B TekymeM 23-eM IUKIe: MOTOK pa-
quonsnydenust Ha BoiHe A = 10,7 cum, BBIpRXEHHBIH B €IUHUIAX COJHEYHOTO
nortoka (solar flux units), gucma Bomeda (W), cymmapHas mromanp miTeH Ha
COJTHEYHOM IucKe (SP), 3MepeHHas: B MIJUTHOHHBIX JOJIX norycdepsr ComHIa
U o0llee YHUCIO PEHTTCHOBCKUX M ONTHYECKHX Bembimiek (Ni). YncieHHbIe
3HAYEHMs 3TUX MHAEKCOB MOJYyYeHbl HAa OCHOBaHMM MH(OPMAIMH, TPEJCTaB-
msiemoii B Internet B Bupe Tabmun u rpadukoB Ha ¢aiinax, opraHn30BaHHBIX
Mesxnynapoaasivu Cirysx6amu CosHua:

o http:// www.sec.noaa.gov/indices/old _indices/
e http://www.sec.noaa.gov/ftpdir/latest/DSD.txt
http://sidc.oma.be/. apxus

Ha pucynkax 5, 6, 7 uncneHHble 3HaueHUs1 UHAEKCOB CA OTIOKEHBI Ha
ocsix opauHaT u 0603Ha4ens! Sfu 10,7; W; Sp u ni.

Cpennecyrounsie Guykryarn CA kak 00BEKT UCCICIOBaHUS BEIOPAHBI
HamMK HeciydaiiHo. OHM TO3BOJISIOT 0ojiee TIIyOOKO MPOHHKHYTh B MPHPOIY
COJTHEYHOU IUKJIMYHOCTH U N30eKaTh 3P (PeKTa «HUTHo3uK TUCKpeTU3ammy |3,
ctp. 79,80].

Bo Bpemst mepBoro cpemHerogoBoro makcumyma 23-ro mukina CA, B
utosie 2000-ro ros1a MPOU30ILIH [Ba COOBITHS, 3aCITyKUBAIOLIHE BHUMaHUs: 13-
ro mronsg Ha gucke CojHIa OBUIO 3apeTUCTPUPOBAHO PEKOPAHOE UHUCIIO
BCIIBIIIICK B PEHTTE€HOBCKOM M ONTHYECKOM JMAla30He JUIMH BOJIH — Ni = 67, a
20-ro mrons — camoe Oompmoe uucio Bompdpa — W=401. MakcumanbHBIE
3HAYCHHUS SP ¥ IMOTOKA pPAIMOM3IYyYCHHUs OTMECUCHBI Ha BETBH cmaga 23-To
ukia: 26 oktsiopst 2003-ro roma — A = 10,7em =298 sfu, a 30 okrs6pst 2003
rojga Sp =5690 m.j.1m.

B Teuenne 23-To muKIIa BOHUKIO 00J€e COTHU CPETHECYTOUYHBIX (ITyK-
Tyanuii. B [4] oTMeuanoch, 94To 4HCIIO X Mayo 3aBUCHT OT (haspl mukia CA,
YTO MOJATBEPHKIAETCS M Ha IPUMEPE TEKYIIETO IUKJIA.

W3 pucyHkoB 5, 6, 7 BuaHO, 4TO 10 (HOpME CHIIbHBIE CPEAHECYTOUHbIE
(IykTyanud Mano OTIMYAoTCS OT (UIyKTyanuil Oornee HHM3KOYaCTOTHOM
MUKITAYHOCTH (pUCYHKH 1, 2, 3, 4) ¢ X KOPOTKOH «BETBBIO POCTa» W Ooiee
MIPOJOIHKUTEITFHON «BETBBIO CIIA/Ia.

[IprumHOI BOZHMKHOBEHHS CPEAHEMECSYHBIX COJHEYHBIX (PIyKTyanuit
BriepBhIie 3auHTepecoBaics FO.M.Butuncknii [5, 6], mO3HAKOMUBIIKCH C pado-
Toii [7], B KOTOpOU MccienoBacs ce30HHbIH X0 CA B 3aBUCUMOCTH OT (a3sl U
yérHoctu |1-meTHUx mmkioB. B [5] oH mpumén x BEIBOAY, 4TO OE30THOCH-
TEJEHO K TOMY, KaKUMH (paKTOpaMH OOYCIIOBJICH MEXaHU3M COJTHEYHOH IUK-
JIUYHOCTH, — BHEIUHUMU WM BHYTPEHHUMH, — BBISBJIEHUE CHJIBHBIX TOJAMYHBIX
Bapuanuii yrcen Bonbda Ha «BeTBH ciamay 11-JIeTHHX NUKIIOB yKa3bIBacT Ha
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BO3MOXXHOCTb BO3JICHCTBUSL «...U NPUMOM OOB0IbHO 3HAYUMETbHO20, GHEULHUX
Gaxmopos 6 mo epems, Koeda Oelicmeue GHYMpPeHHUX GaKmopos COIHeUHOU
AKMUBHOCMU CYUWECBEHHO 0CaabieHo unu eoece omcymcemeyen...». Cpen-
HECyTOYHbIC (DIIyKTyallud Ha «BETBU CHaga» B OKTAOpe-HOsiOpe 2003-ro u
2004-ro roma, KOTOpBIE TNPHBICKIH 0COO00C BHUMAHHE CIECIHAIHCTOB, IOJ-
TBEPKIal0T BBEIBOJ aBTOpa [5].
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Pucynok 5. Cpennecyrounas Guykryarms CA, nnuBmiasics ¢ 14 mapra no 14
anpens 2001-ro roxa (a)
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Pucynox 6 Cpennecyrounas ¢urykryamus CA, mmBimasics ¢ 1-ro mo 22-e
ntons 2003-ro rona (b)
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Pucynok 7. Cpennecytounas uyKTyauus, JuBmascs ¢ 16-ro oktsiops mo 9-e
HOs16pst 2003-T0 roaa (c).

O BO3MOXHOCTH BIIMSTHHUS BHEIIHUX (haKTOPOB HEN3BECTHOTO IPOUCXOK-
JICHUSI Ha TIPUPOJHBIC HPOLECCHl MOXKET CIY)XWTh, HampuMmep, nHdopmanus,
MOJy9YeHHAs TI0 MarepuajiaM xypHama New Scientist ot 6-ro uroHs 2002-ro
rona (Internet)

CoBpeMeHHbIE aCTPO(U3UKH NPHIUIM K 3aKIIOYCHUIO, YTO OOJIbIIas
yacTh BemiecTBa BceneHHOH cymiecTByeT B opme «réMHOI MaTepum» («dark
mattery), KOTopas II04YTH He B3aUMOAEUCTBYET ¢ 0ObIYHON MaTepuel. be3 aToro
JIONYIIICHUS HUKAaK He yna€Tcsd MOHATh OCOOCHHOCTU IBIDKEHUS TaJaKTHK U
OOBSICHUTB, OTKyJa NPHUXOJIAT KOCMHUYECKHE JIy4Hd CBEPXBBICOKOM 3HEprHum,
HenpepeiBHO OoMOapaupytontie 3emmo. Ilpeamonmaraercs, dYro KECTKoe
raMMa-u3JIydeHHe MPUXOAUT K HaM U3 LeHTpa ['ajakTuku, rae B H300MINH
MPUCYTCTBYET TeHEPUPYIOIas UX «TEMHas Marepus». CpaBHUTEIBHO HEIaBHO
NOIY4EHbl JaHHBIE C MOMOILBIO TEIECKOMa, COCTOSINEro u3 13-Tu CBA3aHHBIX
MOJyJ€l, YCTAaHOBJIEHHOIO Ha BO3BBIIIEHHOCTU B YMIUIICKOM IyCThIHE Ha
Beicote 5080 merpoB (ATakama), O pacHpelesieHnH U KoJeOaHWsIX TemIepa-
Typbl B (DOHOBOM KOCMHYECKOM H3IyYeHHH. JTH CBEICHHUS NPUBEIH K HOHSI-
THIO penyibcugHoll (OTTAIKHUBAIOIIECH) CHIIbI, Ha3BaHHOH «TEMHOM SHEpruen
(«dark energy»), koTopas NPOTHBOJEUCTBYET TPaBUTAIIMM M PACTATUBAET
Bcenennyto ¢ yBeIMUnBaOLIENCS CKOPOCTHIO.

ABTOpHI TaHHOM CTaThH, HE3aBUCUMO ApyT oT apyra [8, 9, 10, 11, 12], a
3aTéM M B COBMECTHBIX HCCIIEOBaHMAX, HadaBmmxcs B mapte 2001-ro roxa,
YCTaHOBWJIH, YTO BO30YKACHUE CpeIHECYTOUHbIX (uryKTyanun CA MpouCXOIUT
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NOJ BO3JIEHCTBHEM DHEPIUU, MOCTYMAOMEN M3 KOCMUYECKOTO MPOCTPAaHCTBA
no tpém HampaBneHHAM. OJHO W3 HHUX XOpOLIO H3BECTHO M COBMAZacT C
HampaBieHHeM Ha meHTp [amaktuku (LII). BTopoe HampaBieHHe CBSI3aHO ¢
KOCMOJIOTHYECKAM BEKTOPHBIM MNOTEHIHATOM Ar(Ar), mNpeacka3aHHOE Ha
OCHOBaHHHU TEOPETHYECKUX pabOT M HAMICHHOE C MOMOIIBIO MHOTOYHCIICHHBIX
9KCIepUMEHTANBHBIX HccnenoBanuil FO.A. baypoBeiM u ero komeramu [13], a
Takxke He3aBUCHMO oOHapykeHHoe A.A. EdpumoBbiM n A.A.lllnutansHow [14]
IPY MCCJICIOBAHUM aHU30TPOITMH MPOCTPAHCTBEHHBIX pacipe/ielIeHUi O0bIIIo-
r'O YMCJIa MOIIHBIX HECTAI[MOHAPHBIX MpolieccoB Ha CoiHie ¥ 3eMiie (BCIIBIIIEK
u 3emieTpsceHuit). Tperbe HampaBieHue, oTkpeiToe A.M. Mumunsim [15],
ucxoaut u3 «Llenrpa Beenennoi» (LIB), mmn «3Be3mpr AGcororay.

Hamnpasnenus npocTpaHCTBEHHON aHM30TPOIIHMU B BHUJIE TPEX IHEPIETH-
YECKHX KaHAJIOB C KAYECTBEHHOM OIIEHKON MX MHTCHCUBHOCTHU OBIIH Ompeserne-
HBI 1 B TaOOPAaTOPHBIX yCIOBHUSIX 1O HOBOM METOOJIOTHH SKCIEPHUMEHTAIBHON
pPETUCTpAllMM HETPAJULUOHHBIX BO3MYIIEHHH NPOCTPAHCTBA, 3alOJHEHHOTO
a¢upom. IlepBrlit TpHOOP ¢ NCKYCCTBEHHBIM OMOIOTIEM, METOMKA U3MEPEHUH
U OCHOBHBIE€ 3KCIIEPHMEHTAIIbHBIE PE3yNbTAThl, XapaKTEPU3YIOLIHE aHU30TPO-
MU0 KOCMHYECKOro MpocTpaHcTBa omucadbl B [8, 9, 10]. JlaboparopHas
peructpanusa xapaktepuctuk usnydenus LI, Ar u [IB nmpousBoaunace exe-
JHEeBHO, HauMHas ¢ 1-ro mapta 2001-ro roma mo mas 2004-ro roga. Peskoe
M3MEHEHHEe MHTEHCUBHOCTHU MTOTOKOB MO TPEM KaHaJlaM MPOUCXOJUIIO0, MPaKTH-
94eCKH, CHHXPOHHO (B Ipeienax TOUHOCTH U3MEPEHUH).

HanpasneHus, cBA3aHHBIE C TpeMs KOCMHUYECKMMHU KaHalaMH B TPEX
cUCTeMaxX KOOPAMHAT: BTOPOM KBAaTOPHAIbHOM, SKIUNTUYECKON U ralakTHde-
CKOM, yKa3aHbl B Tabsmie 1, rae o u & — IpsAMOoe BOCXOXKICHHE U CKIIOHEHHUE; A
U B — SKIMNTHYECKHE NOoJiroTa u mupora; L u B — ramaktuyeckue nojirora u
mmpora. Hanpasnenus ykasaHsl ¢ TOYHOCTBIO £ 5°. OHH mepeceKkaroT MOBEpX-
HocTh CoJIHIIA, IPOXOAS Yepe3 ero LEeHTp Ha reiarorpadudeckux mupotax (B):
LI - £5°, Ar - +60°, 1IB - +£40°.

CoriacHO HaHHBIM TeimoceiicMornoruu [16] makcmManbHas acheprd-
HOCTh KOHBEKTHBHOM 30HBI Ha CoOJHIE, MO-BUIUMOMY, HECIy4allHO JOCTHUTra-
ercs Ha mmupote B =+60° (BbIXOox BEKTOpa AT, MPOXOASAIIET0 Yepe3 LEHTP
ConHila, Ha €ro MOBEPXHOCTh). Ac(epUUHOCTh KOHBEKTHBHOW 30HBI Ha COJI-
HEYHOM IKBAaTOPE UMEET APYroi 3HAK M MEHBIIIE 110 aOCONIOTHON BETUIHHE.

[TapameTpsl chepruaeckoro TpeyroibHUKa, 00pa3oBaHHOTO Toukamu LI,
Ar u [IB Ha chepe nMeroT crneayroniie 3Ha9eHHs B TPayCHON Mepe:

Hyra mexnay Toukamu 1IB u Ar paBHa 36,3° , mexxny Ar u LII" - 68,2°,
mexay LI u 1B - 79,2°.
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Tab6muma 1

Kanan o 3 A 0] L B
ur+) | 270 | 30 | 270 | -7 4
©) 90 | +30 | 90 +7 180 | +4
AT(+) | 290 | +35 | 301 | +57 | 67 | +10
0 110 | 35 | 121 | —57 | 247 | —10
LB(+) | 330 | +25 | 342 | +34 | 80 | —24
©) 150 | —25 | 162 | —34 | 260 | +24

VYron mexnay nmyramu Ar, I u T, b pasen 67,5°; 1IB, LUT u LI, Ar
pasen 36,2°; IIT', Ar u Ar, 1IB paBen 78,2°.

Ha pucynkax 5, 6 1 7 moka3aHBI CpeTHECYTOUHBIC (DIYKTYalny 9eTHIPEX
unaekcoB CA ¢ 14 mapta no 15 anpens 2001-ro rona, ¢ 1 uroHs o 7 urons
2003-ro roma u ¢ 12 okta6ps mo 21 wHOosOpst 2003-ro roma. CruromHBIMHU
JKUPHBIMU JINHASAMH 0003HAuEeHbI MMOTOKH PAaguon3aydeHus Ha BosHe 10,7 cwm,
M3MEPEHHBIC B COJIHEYHBIX CIUHUIAX IOTOKA, KPECTHKAMU M INTPUXOBBIMHU
JIVHUSIMA 4ncria Bonbda, TOYkamMu W IMyHKTHPHBIMH JIMHUSMH CyMMapHBIE
IUIOIIAAN IISITeH Ha BUAUMOM jaucke CoiHIa, Kpy>KKaMHd U TOHKHUMH CIUIOII-
HBIMU JINHUSIMU TTOKa3aHbI CPEeHECYTOYHbIE BapHALlUU OOILEro Yuciia peHTTre-
HOBCKHX M ONITHYECKHX BCIIBIIIEK. 3aITPUXOBAHHBIE CTOJIONBI OTMEUYAIOT AAThI
BO30YKIEHHBIX COCTOSIHUI KOCMHUUYECKHUX KaHAJIOB, 3aUKCUPOBaHHbIE Jlabopa-
TopHBIMH Tpubopamu [8, 9, 10]. B Tabmuue 2 yxasaHbl rearorpaguyeckue
KoopauHaTHI (B — renuorpaduueckas mmpora, L — renmuorpaduueckas gonrora,
OTCYMTHIBaEMasi OT LEHTpaJIbHOrO Mepuarana ConHia), Bxoaa (-) ¥ Beixona (+)
KaHaJOB Ha BHIMUMOM CTOPOHE COJHEYHOIO [HCKAa BO BpEMsI pa3BUTHUS
(baykTyanuu.

W3 paccmoTpenus Tabauisl 2 BUAHO, YTO POXKICHUE (UIYKTyalldH BCET-
Jla CBSI3aHO C PACIIOJIOKECHUEM OTHOTO M3 TPEX BO30YKIEHHBIX SHEPTETHIECKUX
KaHaJIOB Ha BOCTOYHOM WJIM 3allaJHOM Kparo COJHEYHOTo JIucKa. B ciydae (a)
Bo30yauTeneM siBisicss kanan L[IT (pucyHok 5). JITUTENsHOCTh €T0 BO3ICHUCT-
Bus cocraBsuia 4 nHA. Ha BerBM cmama, paccMaTrpuBaeMoil (IyKTyartum,
CoyHIle caMO B TEUYCHHWE IISITH JHEH CTAHOBUTCS WCTOYHHKOM H3ITyYeHHS
HETpaguIIMOHHON 3Hepruu. 13-ro ampenst 2001 roma mociie HOBOTO ymapa,
CBSI3aHHOTO YK€ C HallpaBlIeHHEM AT, DIUTEIHHOCTh BO3AEHCTBUS KOTOPOTO
COCTaBJISI 2 JIHsI, BO3HMKJIA HOBas (PIyKTyalnsi MEHBIIEH MOIIHOCTH, YeM
MapTOBCKasl.

Ha pucynke 8 npeacrasnena cxemarndeckas kapta Connua 3a 29 mapra
2001 rona (¢aiin B Internet'e: http://www.solar.ifa.hawaii.edu). 3ansaTHéHHOCTB
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ComHIla B MOMEHT MaKCHUMalbHOHM (ha3pl, paccMaTpuBaeMon (iaykTyanuwu,
o4yeHb Benwka. HamOomiplimii BKIAX B CyMMapHYIO IUIOIIagb IIATEH BHOCHT
rpymma 9393 - Sp = 2240 m.n.o. E€ muromanp O6puta caMoit 0OJBIION MO CpaB-
HEHHIO CO BCEMH JIPYIMMHU Tpynnamu IsTeH B 23-em nukie CA. Ona o0Opaso-
BaJIach B IIEPBOM MaKCHMyMe TeKymero 11-meTHero mukia.

Tabnuma 2
Jara 1B Ar 1r
2001 L B L B L B
e 01 0 40 | 50 | 60 | -70 | +4
15 | 14 | —40 | 65 | 60 | -85 | +4
a 20 | 19 | —40 | —70 | 60 | —90 | +4
25 | 24 | 40 | 75 | 60 | +85 |
20 | 28 | 40 | 80 | 60 | +80 |
anpers | 13 | 43 | 0 | 485 | 460+ [ +e5 | 7
2003
+40 60 2
UIOHb 02 +90 + +40 + +20 +
140 160 2
b 04 | +88 N +38 R +18 :
10 | +82 | +40+ | +32 +f° w12 | 7
140 160 2
14 | +78 N +28 X +08 :
2003
oktsops | 20 | —40 +fo 90 +fo +60 | +4
24 | a4 Jfo +86 | 60 | +56 | +4
¢ 29 | —49 +fo +81 | —60 | +51 +4
wosops | 03 | 54 | IO | 476 | 60 | +46 | +4
05 | -56 +f° 74 | 60 | +a4 | +4
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Kaxk npasuio, nocie «ynapa» Ha CoJHIE HOSBISAETCS OONBIIOE YUCIO
TPYNII IIATEH, COCTOSIIMX B OCHOBHOM H3 MEJIKHX ISTEH U IOP U TOJBKO
BOJIM3M MaKCUMAaJIbHOH (a3bl (IIyKTyaIin, Yepe3 HECKOIBKO JHEH HOSBISIOTCS
TpymIsl ¢ 6obIIe Iomanso (pucyHok 8). BeTBb cnanma ¢urykTyanun cBsizaHa
b0 ¢ 3aXOIOM TPYIII IIATEH Ha 3alaJHOM KPal COJHEYHOTO IHCKa, JHOO0 ¢
MCYE3HOBEHUEM MX Ha CAMOM JIUCKE.

Pucynok 8. Cxemarnueckas kapta ConHua 3a 29 mapta 2001 rona

B cnyuae (b) npuuuna ¢uykryanuu cBs3ana ¢ kaHaiaom 1B (pucyHok 6,
tabmuma 2) Jlnst Bo30yxaeHus Gaykryanuu motpedoBaioch 2 aus. [lepeusy-
yenue CoJIHIIEM HETpPaJUIIMOHHON SHEPTUHU HAuyaIoCh B MAKCUMYME U 3aKOHYH -
JIOCh B MMHUMAaJIbHOH (paze, paccmarpuBaeMoi (IyKTyaluu.

B cnydae (¢) rpanano3nas ¢uykTyamusi Ha BETBU criajga Tekymero 11-
JIETHETO IUKJIA, YAMBHUBILAS CIENUATUCTOB HEOXHMIAHHOCTBIO CBOETO IIOSIBIIE-
HUs Ha (oHe abcomoTHO crokoitHoro CosHila, 00s3ana Bektopy Ae. IToTok
paaronsnydenus Ha BostHe A = 10,7cm Bo Bpemst aTol (IryKTyanuu ObLT MaKCH-
MAaJTbHBIM 32 TeKYIIUI UK U paBHsuIcs 26 okTsops 298 s.f.u., Bcien 3a moto-
KOM panuounsirydeHus: 30 OKTSOpsl peKOpAHOTO 3HAUEHHS JTOCTHIIIA CYMMAapHAas
wiomaznp mired — Sp = 5690 m.u.1n. (cM. IpaBylo MIKAJIy IO OCH OpJIWHAT Ha
pucyske 7).

3aKOHOMEPHOCTH NPY BO3HHUKHOBEHUH, PA3BUTHH U MICUE3HOBEHUH CPEJi-
HECYTOUYHBIX (UIyKTyallMid, XapakTepHbl HE TOJBKO JUII PACCMOTPEHHBIX 37€Ch
SBJICHU, HO U IS APYTHX (QIyKTyarmi 23-ro MuKIia.

[o-BumuMoOMy, 3aKOHOMEPHOCTH, CBSI3aHHBIE C PAa3BHTHEM aKTHBHBIX
MPOLIECCOB JIIOOBIX MPOCTPAHCTBEHHBIX W BPEMEHHBIX MAacIITabOB B Hamlei
Bcenennoii, HocAT yHUBepcaiabHbIN Xapakrep. CA SBISETCS JUIIb YaCTHBIM HX
NPOSIBJICHUEM, HO OYEeHb BAXKHBIM ISl 3€MHOM LMBHIM3ALUH. DTH 3aKOHO-
MEpPHOCTH HEOOXOMMO U3y4aTh U 3HATH.
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ABTOpBI IPHUILIHN K BEIBOLY, 4T0 CONHEYHAss MAarHUTHAS UKINIHOCTD C
Tr00BIM MIEPHOIOM MHULIMHPYETCs Oslarogapsi 3HEpruy, IMOCTYNAIOIIEH 10 TPEM
sHepretuueckuMm kananam: LB, LI, Ar. IlosTomy «BETBb pOCTa» HOCHUT
JIETEpMUHUPOBAHHBIN XapakTep. [locie mornomeHuss HEeTpaauLIUOHHON 3Hep-
run ConHIle, KaKk BO3MOXKHO M Apyrue oOBbEeKThl BceneHHOH, caMo CTaHOBUTCSA
nepeusiaydaTesieM 3TOW sHeprud. [Ipu 3TOM Ka)kIblli 00BEKT, HO-BHIHNMOMY,
o0JiaiaeT XapaKTEpPHBIM TOJBKO JJISI HETO CIEKTPOM IIOTJIONICHUS U U3ITyYEeHUS
STON HeTpaguIMOHHOHN sHepruu. Peakuus ConHia Ha «ygap» BbIpaxaercs B
BO3HMKHOBEHHH CHaualia 00JIBIIOT0 YHCIIA TPYII, COCTOSIINX U3 MEJIKUX ISTEH
U TOp, a 3aTeéM M BO3HUKHOBEHMU WM PAa3BUTUU TPYII, B COCTaB KOTOPBIX
BXOAT Oonbmive mnsaTHa. [Iporecc HocuT TioOanbHBIN XxapakTep. PazButne
OOJNBIINX TPYIII CO CIOKHONH MarHUTHOH KOH(HUTYpannueil IpUBOIUT K BO3HHK-
HOBEHHUIO M YCHJICHHMIO BCIBIIIEYHON aKTMBHOCTH BO BCEX CHEKTPANbHBIX JHa-
na3oHax (0T raMMa-JIydei JO pagvoOM3Iy4eHHs) M Ha BCEX «ITakKax» COJHEU-
HOM atMmocdepsl. IIpoMCXOANT BOSHMKHOBEHHE HOBBIX IIEHTPOB AKTHBHOCTH
WK aKTUBHBIX oOnacteit (AO) u pa3pymenue crapeix AO. ConHedHas KOpOHa,
NEPBOIl MPUHHUMAIOIIASA «yAap», HAUNHAET YCUICHHO CBETUTBCS B BUIAE Y3KUX
Jdydedl Ha remuorpaduyecKkux MHIMPOTaxX, CBS3aHHBIX C INUPOTAMHM BXOAa H
BBIXOJ]a JHEPreTHYeCKUX KaHajoB. «BeTBb cmama» cBsA3aHa C paccesHUEM
MOJIyYEHHOU HEPIUMM U HOCUT HEACTEPMUHUPOBAHHBIN XapakTep. B MOMEHTHI,
korga CoJiHIlE CIOKOMHO, HEeTpaJUIMOHHOE M3IydYeHHE HMEeT MHUHHMAJbHYIO
MHTEHCUBHOCTh M B Ja0OPaTOPHBIX YCIOBHSX PErHCTPHpYETCs B BUE (IIMK-
Kep-IIyMOB.

IlomyuenHble pe3ynabTaThl NO3BOSIOT CAEIATh BBIBOZ O BO3MOXXHOCTH
MPOTHO30B CPEIHECYTOYHOM IuKknndeckod aktuBHOcTH ComHua. IIpu 3tom
auoupyrowyio poas uzpaem Kanan L[B, KOTOPbI BCOBIIIEYHO-YJAPHBIM U3ITY-
YEeHHEM BO30YXKJaeT Ipyrue KaHajbl.

B nHacrosmee BpemMs TOCIOACTBYET TEOPHs], YTBEPKJAIOIIAs, YTO OCHOB-
HBIM HCTOYHUKOM SHEpPruu Jr000# 3Be3/bl TNIABHOW MOCIEIOBATENHHOCTH Ha
quarpamme ['epummnpynra-Paccena siBisieTcst 9HEprus, 0CBOOOXKIAIOLIASCS B
pe3ynbpTaTe TePMOSAEPHBIX PEaKIHi B IIEHTPE 3BE3Jbl, KOTOpas 3aTeM Iepe-
HOCUTCSI B BepxHHe ciiou. llomydeHHBIE HaMU pe3yNbTaThl AETAl0T COMHH-
TENBHBIM 3TO YTBEp)KACHHE. BO3MOXXHO, TEpPMOSIEPHBIE PEaKIH U UTParoT
KaKyI0-TO pOJIb B SHEPI€TUYECKOM «ITHUTAHUI» 3BE31bI, HO HE TJIaBHYIO.

Hukonait AnexcanapoBud Ko3bIpeB chpaBenauBO TOBOPHUI O TOM, YTO
3Be3/]a — 3TO SKOHOMHAs MalllMHA, NepepaldaThiBaolias HEU3BECTHYIO (hopmy
SHEpPruu, NPUXOJAILYI0 U3BHE, B paavanuio. Ha mpou3BoACTBO 3HEpruu OHa,
MpPaKTUYECKH, HE 3aTPauMBaeT CBOEro Marepuana. Tak, OQUH IpaMM COJIHEY-
HOTO BEILECTBA JAET MOIIHOCTb OKOJIO JBYX BATT, TOT/a KaK BHYTPU3BE3IHBIN
SNEPHBIH peakTop TpeOyeT CYIIECTBEHHBIX 3aTpaT 3BE3JHOTO BELIECTBA IMPH
nepepaboTKe €ro B H3JIyYeHHE IO MPHHIUIY AKBUBAICHTHOCTH MAacChl H
sHepruu [17]. M3nydeHne oAMHOYHBIX aHOMAJIbHBIX PEHTTEHOBCKUX ITyJIECApOB
HeNb3g OOBSCHUTH HU HEPTUEH BpallleH!s, HU aKKpenel MaTepHu U3 3BE3bI-
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koMmmaHboHa [18]. OHM 0COOCHHO JOJHKHBI B3aMMOJIEHCTBOBATH C HETPAIHIIH-
OHHBIMHU UCTOYHHKAMH SHEPTHH.

N3noxeHHble 31€Ch PE3YNIbTAThl HE SBISIOTCS UCTUHOW B MOCIEAHEN UH-
CTaHIIMU U HYXIAIOTCA B TOpabOTKE M IOIOJHHUTEIBHBIX HCCICOBAHUAX, HO
OHH JIOJDKHBI CITOCOOCTBOBATH Pa3BUTHIO HOBBIX HAYYHBIX HAIpaBICHHUH, OoJee
TOYHO OOBSICHSIONINX 3aKOHOMEPHOCTH PUPOIHBIX SBICHUIA.
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AdhupHbIe NCTOYHUKM aHeprmn ConHua

B nononHenmne k paHee onmyOJIMKOBaHHBIM MaTepHaslaM IO BIHMSHUIO Ha
COJIHEYHYIO aKTUBHOCTh KOCMHUYECKHX HEPTeTHYECKHX KaHAJIOB PacCMOTpPEH
MPUHIUI aBTOHOMHOCTH COJIHEUHON CHCTEMBI, KOTOPBIA peaan30BaH «Meplia-
IOIIMM» JHEProMH()OpMalMOHHBIM OapbepoM, 3aKpbIBalOIIUM Ham Mup or
BHenrHero Kocmoca. OTKpBITEI HOBBIE CBEPX(PHU3NYECKUE MCTOYHUKH IHEPTHU
Comnxua.

Ha ucxome 1999 r. ObLT OTKPBIT OCHOBHOHM 3aKOH 3(HPOIMHAMHUKH,
3aKOH BO30YKJICHUSI BUXPE-BOJHOBBIX IIOTOKOB B CBOOOIHOM 3(hupe ¢ 0dpazo-
BaHUEM HEBHIUMOH («TEMHOI») cBepxdu3ndeckoir Marepuu [1,2]. 310 mo3Bo-
JUI0 OOBACHHUTH cymecTByromiee B KocMoce aHH30TPONHOE HaIpaBJICHHE
(BEIIl), HaiiTu HeW3BECTHHIC paHEE HANpaBICHUS MOTOKOB HETPATUIIMOHHOM
SHEPTUH, MOHATH GU3UKY «TEMHOTO) BeIlecTBa (KBa3MBEIIECTBA) U ONPEICIIUTh
mounvle koopounamul Ilenmpa epawaroweiica Beenennou (I1B). C 2001 r.
coBMmecTHO co IlImurtansHol A.A. m3ydaercs BiausHue LIB, Opyrux akTHBHBIX
IIEHTPOB ¥ aHW30TPOIIHBIX HANIPABJICHUI Ha COTHEYHYIO aKTHBHOCTS [3].

B mybOnukamun [4] w3moskeHa SMIUpUYECKas MOJENb BpallaloIIencs
Bcenennoii co 3Be3noit Adcomora (3A) B LlenTtpe. 13 pe3ynbraToB n3MepeHuit
nprOOpaMu ¢ UCKYCCTBEHHBIM OHOIONIeM (ammaparypoil BeICIIeH (u3ukmn) [5]
clielyeT BBIBOJ, 4TO 3A 00J1afaeT BBICOKOHW «BCIBIIICYHON)» aKTHBHOCTHIO,
NPEBBIIAONIEH HETPAAUIIMOHHOE H3JIyYEHHWE BCEX HM3BECTHBIX KOCMHUYECKHX
HUCTOYHUKOB. OTHAKO OTHOBPEMEHHO C 3A MOBBIIIACTCS HHTEHCHBHOCTD H3IIY-
yenus llenTtpa [anmaktuku, HampaBieHusi aHu3otrpornumu baypoBa-Edumona-
muransroit (BEL) u npyrux sHepreTndyeckux kanaaoB Kocmoca, BIustomumx
Ha akTHBHOCTH ConHITa. MOXHO MPEAIoNoKUTh, 9TO H3NTydyeHne 3A peTpaHc-
mupyeTcst (OTpaxaeTcs) KOCMHUYECKMMH OOBEKTaMH, HO TaKoe OOBICHEHHE
HaOJI0TaeMBIX SBICHUI TpeOyeT OIM3K0M K OECKOHEYHOW CKOPOCTH PACIpPOCT-
paHeHHs] HETPAJANIIMOHHBIX BO3MYILEHHUH B IPOCTPaHCTBE-3(HpeE.

ITo moei#t monenmn Exnnoro Ilosst Ddupa [6] ckopocTh nepenadn B3au-
MOJICUCTBHUS PacTET C YMEHBIICHHEM pa3MepOB BUXPEH-KOPIYCKYJ U MpHOIIH-
JKaeTcsi K OeCKOHEYHO# Ha «maHe» BceenenHoil. B mpunnumne 3A, xak Hanboiee
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IIMPOKOMOJIOCHAs] TI0 BUXPEBOMY CIEKTPY, MOXKET «KacaTbCsl AHA» W MOYTH
OJTHOBPEMEHHO BO3JICHCTBOBATh Ha BCE OOBEKTHI BceneHHOM uepe3 cBepXcBe-
TOBOM «TYHHEJBHBIN» KaHAT KaK 4-0€ IIPOCTPAHCTBEHHOE N3MEPEHHE.

OToMy BBIBOAY CHOCOOCTBYET YCTAHOBJICHHBIM (DAaKT, YTO BO BpeMs
yIapHOH BOJHBI CO CTOPOHBI 3A 3QHp «TBEPAECT», 3HAUNTECIHHO YBEIMIMBAS
CKOPOCTh PAacCIpOCTPaHEHHs] BUXPEBBIX BOJH B 0OoJiee LIMPOKOM CHEKTpE C
BBIXO/IOM B IIOANPOCTPAHCTBO ¢u3udeckoro Bakyyma. [Ipod. Cmupros A.IL
TaKKe YTBEPXKAAET, YTO C YBEJIMYCHHMEM YacTOTHI K0Je0aTeJILHOro Ipolecca
3¢up cTaHOBUTCS OoJee KECTKUM. U BCE JKe OCTAIOTCS COMHECHHUS B OTHOIICHUU
COTJIACOBAHHOT'O «TYHHEJIBHOT0» BIMSHHS 3A M JIPYrHX KOCMHYECKUX OOBEK-
TOB Ha NPOLECCHl COMHEYHON akTUBHOCTH. [locMOoTpuM emié pa3 Ha COBOKYII-
HOCTHb OKCIIEPUMCHTAIBHBIX WM HAONOAATENbHBIX (PAKTOB C IIENBIO IIOMCKA
aNbTEPHATUBHON MM YyTOYHEHHON MOJEIN B3aUMOAECUCTBHSI KOCMUUECKUX TEIL,
a TaKKe MCCIIeyeM HOBbIE NCTOUYHHUKH 3Heprun CoJHIaA.

B pabore [4] ymoMuHANIOCh O CIIEMABHBIX HAONIOJCHUAX, JTOKa3bIBa-
JOLINX, YTO CYIIECTBYET sABICHHE 3(upHOro «asixaHmws» 3emin u Comxna. B
IUTaHeThl M 3BE31bI M3 KocMoca BTEKaeT IUIOTHBIA TOHKOCTPYKTYPHBIH 3(hup
(KBa3MBEIIECTBO CO CBOMM IIOATIPOCTPAHCTBOM), a BBITEKAaeT OTPaOOTaHHBIM
MeHee 3HeproéMkuil a¢up. HTepecHbIe pe3ynbTaThl MPUBEACHBI B padote [7],
T/ie aHAIM3HUpYeTcs 3arafjoyHoe, HampasieHHoe B cTopoHy CoiHIa, yCKOpeHue
KocMuyeckux amnmapaTtoB «IImonep-10», «IInonep-11» n «l'amuneo». Ha moit
SMIMPUYECKUIN B3IJIAA, aBTOP JENaeT COBEPLICHHO IPaBIIBHBIA BBIBOA O
CYIIIECTBOBAHMH 3BE3IHOTO, IIIAHETAPHOTO U TAJIAKTHIECKOTO BETPOB, BTSATUBA-
JOLIMX COOTBETCTBYIOIIHE ITOJNPOCTPAHCTBA B IIEHTPHI rpaBuTanui. Ho B aTOM
UCCIIEZIOBaHUN peub MIET TOJBKO O NMOCTOSIHHOW COCTABIISAIOIICH «IBIXaHUS
KOCMHYECKHX TeJI. B JeHCTBUTENEHOCTH Ha paccMaTpuBacMble KOCMHUYECKHE
ammapartbl JeHCTBYeT Pa3sHOCTh CHIIOBOTO JaBICHUS (5-0U (pU3UIecKoi cuibl!)
Bxosmero B CoNHIE W BBIXOAAIIETO M3 HEro 3(DMPHBIX MMOTOKOB, XOTS H Cy-
[IECTBEHHO Pa3IMYAIONINXCS 10 BUXPEBOMY CIIEKTDY.

Bonee Toro, okaspIBaeTcs, 4TO KPOME «3BE3THOTO BETPa» CYIIECTBYET
PUTMUYHOE «AbIXaHHE» 3BE3N M MiaHeT. /g 3eMiu 3TOT Hpouecc MHOTO JIeT
uccnenyioT B UISMMWPAH nox pyxoBoxactBoM Jlyroserko B.H. [8]. M3ydensr
KOJIMYECTBEHHBIE XAPAKTEPUCTUKU CBEPX()U3UUECKOTO <«IbIXaHHSD» 3eMIH B
3aBHCHMOCTH OT BPEMEHH CYTOK, reorpaguuecKkoil MHUPOTHL U T.J. B gacTHOCTH
JUISL CpeIHeH 1moJiockl Poccny MeproIMuHOCTD «IBIXaHUs» paBHA IpHMepHO 40
MHUHYTaM.

O¢upHoe «npixanue» ConHIa JaBHO NpHUBIIeKano Mo& BHUMaHue. EmgE B
pabore [9] ObUTO BBICKA3aHO IPEIOIOKEHNE, YTO MEXKIUIAHETHOE MarHUTHOE
nose CoiHia co31aéresi MOTOKOM 3(upa, KOTOpPHIH CriocoOCH BHECTH OpTraHH-
3allMI0 B CIlydyallHOE MOJIE BUXPEBBIX HUTEH, UMEIOIUXCA B MPOCTPaHCTBE. B
pe3ynbpTaTe YyBCTBUTEIBHBIE MAarHUTOMETPHI PETHUCTPHPYIOT MEXIUIAHETHOE
MarHUTHOE T10JIe, KOTOPOE KBAa3HUIIEPHOINIECKHA MEHIET OPHUEHTAINIO HA IPOTH-
BONIOJIOKHYI0. M3MepeHuss Meromamu BhICHIeH (U3WKA HOATBEP)KIAIOT
HaJIM4re aJeKBATHOW KapTHHBI A(HUPHBIX MOTOKOB. llomymepmon «IpIXaHHs»
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ConHua B cpeqHEM paBeH 7 CyTKaM. YKOPEHHBIIEECS MPEACTaBICHHE O 4-X
Pa3HOHAIPABICHHBIX MAarHUTHBIX JIETIECTKAX MEXIUIAHETHOTO MAarHUTHOTO
nosst CoJTHITa OTpaXkaeT JIMIIb TOT (PaKT, 9TO HaIla 3Be37a JIeNaeT OOIH 000poT
3a 4 «BIOXa» U «BBIAOXA», M 3TO CO3AET MILTIO3HIO JICTIECTKOBOM CTPYKTYpHI. B
JIEHCTBUTENTFHOCTH B JIFO0OOH TOYKE 3€MHOW OpOHUTHI OJHOBPEMEHHBIE H3Mepe-
HHSI MarHUTHOTO TIOJISL IOJDKHBI OBITH MJICHTUYHBIMH, YTO MOXXHO HPOBEPUTH C
MOMOIIBI0 KOCMUYECKUX alapaToB.

Wudopmanys 0 «IbIXaHUM» KOCMHYECKHX TeJ IPHBEACHA 3/eCh HE
ciry4aiiHo. Oka3pIBaeTcs, HanOonee puTMUuHbIe yaapbl 3A (u3 LIB), no kaHamy
BEIII u 1pyrum 3HepreTHYeCKUM KaHajlaM COBIAJAIOT BO BPEMEHH C MOMEHTOM
CMEHBI 3HaKa COJHEYHBIX d(DMPHBIX TIOTOKOB, I MEXIUIAHETHOTO MarHUTHOTO
moist. YToOBl pazoOpaTbesi B M3ydaeMoi mpoOiieMe W MpUOIM3UThCS K Oonee
JIOCTOBEPHOH MOIeNH B3aMMOICHUCTBHUS OOBEKTOB BceneHHOH, HE0OX0aMMO
czienaTh emeé 0HO OTCTYIUICHHE.

Haumnas ¢ mybnmkanuum [5], s mOCTOSHHO WH(OPMHUPOBANT HAYYHYIO
OOIIECTBEHHOCTh O CYIIECTBOBAaHMH aJaNlTalMOHHOTO 3HEProMH(OPMAIHOH-
HOro Oapbepa, OTHCINSIOMIEro Haml (GU3WYeCKHd MHp OT cBOOOmHOTO 3dmpa
(«knako-razo00pa3Hoit» (asbl €ANHOTO MOJIS) U HETPAAUIUOHHBIX H3ITy4CHUH.
Hanpumep, 1o xiaccuke sBjIeHUE HHEPIMU B MEXaHUKE — 3TO 3aKOH, HE Hapy-
MIaeMbIii HU NpU Kakux ycioBwsix. Ho mpu B3ammopencTBuM Jr000ro (usu-
YECKOro Teia co CBOOOTHBIM A(PHUPOM 3aKOH MHEPLUH B KOHKPETHOM OIIBITE
TepsieT CHWIIy BO BPEMEHHU IO SKCIIOHEHTE C NOCTOSHHOI BpeMEHH OT aoJieit
CEKYH/IBI 10 HECKOJIBKUX YacoB. YKa3aHHBIH BPEMEHHON MHTEPBAJ 3aBHCUT OT
MHOTHUX (haKTOPOB, TIO3TOMY CBEPX(IU3NUCCKHUI 3aKOH HHEPIIMH MOXKHO Ha3BaTh
«MepramImM». «MepraroT» Ha 3emile U BCe APYTHe 3aKOHBI BICIIEH (QHU3NKN
3a cY€T CyIEeCTBOBaHMS 3HEproumH(popManroHHoro Oapwepa. Ilo ¢usnueckoit
CYTH 3TO XOpPOIIO HW3BECTHHIE (MIMKKEP-IIyMBl, A0 CHX IIOp HE MOHATHIE B
paMKax OpTomOKcanbHOWH Haykw. C 3TUMH IIyMaMmH, TO €CThb (IyKTyarusMu
aJaNTallMOHHOTO Oapbepa CTaJKMBAIOTCS y4EHBIE BCEX HalpaBlIEHUH (B Mexa-
HHUKE, JJIEKTPOHHKE, reodu3uke, ouonoruu u 1.1.) [10].

B tunmuHbIX 71a00paTOPHBIX YCIOBUSIX IPU H3MEPEHUH PEaKLMH TeIa Ha
BO3HUKIINK TOTOK 3(upa (BapuaHT CBEPX(PU3MYECKOH HWHEPIMHU, HIJIM IISITOW
(hm3n4ecKoil CHIIBI) B IIEPBOM ONBITE MOTy4aeTCs] HeTPaIUIHOHHbIN pe3yibTarT,
COM3MEPHUMBIN C KJIACCUYECKOU MHepuued. Bo BTOpOM omnbITe B TE€X XKe yCIO-
BUSIX PE3YJIBTAT B TPH pa3a MEHBIIE, a TPETUI MPOXOANT HA YPOBHE HIYMOB. B
OTJIMYKE OT OOBIYHOM MHEPLIMH BCE HOCIENYIONINe N3MEPEHHUS TAl0T HYJIEBbIE
pe3yabTaThl. DTOT BApUAHT 1 Ha3Ball «3aKOHOM TpHas» [5].

Kak yxe coobmanoch [5], ¢usuka agantanmoHHOTO Gaphepa 3akiroya-
eTcs BO B3aMMOJICHCTBHM Tena ¢ 3(QUPOM Hepe3 CBEPXTEKydylo, KBAaHTOBYIO
BUXPEBYIO BSI3KOCTh, KOTOPAsi paHO WM MO3JHO JETEPMHUHUPOBAHHBIN CUIOBOI
3¢ deKT CBOAUT K (QIMKKEp-IIyMaM, COAEPIKAINM CPaBHUTEIFHO MAYIO HOC-
TOSIHHYIO cocTaBistronryro. JlabopaTopHoe 00OpynOBaHHE M 3aHHUMAaeMOE HM
MPOCTPAHCTBO aJAaNTHPYIOTCA K MHOTOKY 3¢upa IyTEM CO3MaHHUS BHXPEBOl
MaTpHIIBI, CYIIECTBYIOIIEH M0 Tex IMop, MoKa e€ Ha HEKOTOpOe BpeMs He
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pa3pyIINT CO3Aal0IIee HEPABHOBECHOCTh BHEIIHEE BO3JEHCTBHE (IIEPEHOC am-
napaTtypsl Ha HOBOE€ MECTO M JPYyTHe HECTAllMOHApHBIC MPOLECCH B 3(Hpe).
Taxkum 00pa3oM, KIacCHYEcKasi HHEPIHS MPUCYINA TOJBKO YPOBHIO CHELU(H-
YEeCKU B3aMMOJICHCTBYIOIIETO C BEIIECTBOM (PU3MUECKOTO BaKyyMa.

B pab6ore [11] chopmymupoBaH mpuHIMN (HU3NIECKOH aBTOHOMHOCTH,
YTBEPIKIAIOIIUHA, YTO BCAKas MPOCTPAHCTBEHHO 000coOieHHass Macca (Hampu-
Mep, ITaHeTa) siBsieTcsl 3QUPHON CHCTEMOM, K KOTOPOH IPUMEHHM MHOTOMEp-
HBII MPUHIMI OTHOCHUTEIBHOCTH, OTpa)kalolmuili (yHIaMeHTalIbHOE CBOMCTBO
enuHoro nost. [TogoOHast aBTOHOMHAs Macca yroJo0JsIeTCsl MUHUBCEJICHHON
CO CBOMMH 3(HUPHBIMH HOANPOCTPAHCTBAMH, ITOBTOPSIIOIIMMU OCHOBHBIE (ha3bl
BCEJICHCKOT'O BUXPEBOTO CIIEKTPa B 00J1ee Y3KOi (3aBHCUT OT BEJIMUMHBI MACCHI)
I0JIOCE IPOCTPAaHCTBEHHO-BPEMEHHBIX YaCTOT. Tak, B MECTHOH cuCTEME IIaHe-
ThI 3eMJIsl €€ 3(UPHOE TEJIO BOCTIPOMU3BOINUT CTPYKTYPY IPaBUTAIHOHHOTO MOJIA
C DHEPTeTHYECKHUM «ITHOM» B IIEHTpe Macchl. B pesynprare Takoe chepuieckoe
TEJI0 OKa3bIBACTCS IHEPIeTHYECKUM CTOKOM, TPAaBUTAI[HOHHOW «BOPOHKOW» U
HarpeBaeTcst H3HYTPH. [Ipr 3TOM KOCMHUYECKOE TEJIO BCErja BPAIlaeTCsl B aBTO-
KOJIEOATEIEHOM PEXHMME «CKAaTHE-PaCIIMPEHUEY, COIPOBOKAACMOM CHHXPOH-
HBIM HM3MEHEHHEM BpalaTeIbLHOr0 MOMEHTa M IpOLEeccOM 3(PUPHOro «IbIxa-
HUS.

[TpuHIMIT aBTOHOMHOCTH C 00JIee OOLUX MO3UIMIA OCBEIIACT MPOOIeMy
B3aMMOJICHCTBHS HAIIETO MHpa ¢ APYTMMH YPOBHAMHM MuposnaHus (mapai-
JIETbHBIMU MUpPaMH). DTOMY NPUHLIUIY TOAYUHSIIOTCSA BCE «OKHU3HECTIOCOOHBIE»
cuctemsl BeeneHHoi.

Takum o0pa3om, Kaxgas (uzndeckas W KOCMHYECKas CHCTEMa HMEET
CBOM aJanTalMOHHBIN Oaphep, CBOIO CTENEHb ABTOHOMHOCTH. Habmronenws
MIOKA3bIBAIOT, YTO 3€MHOW Oaphep 3aMETHO pa3pyIIacTcsi BO BpeMsi CMEHHI (a3
Jlynsl, a emé Gonpire npu 3arMenusx ConHuna m npubmmxeHun komer. Coi-
HEYHasl CHCTeMa OTKPBIBaeT 0coboe «O0KHO» B KocMOC B MOMEHTHI M3MEHEHUS
HalpaBleHUs 3(QHUPHBIX IIOTOKOB COOCTBEHHOTO <«IBIXaHHA». DTOT IPOLECC
MOXHO KOHTPOJIUPOBATh IO BapHaIMsIM 3HaKa MEXIUIAHETHOTO MAarHHUTHOTO
nmoJist ¥, kak oOHapyxwia [llnutansHas A.A., M0 BCIUIECKAM WHTEHCHUBHOCTHU
perTreHoBckoro m3nydenus Connra. Ho Hambosnee nH(pOpMATHBHBIMU OCTa-
I0TCSl HETPaAUIMOHHBIE, CBepX(u3nueckue HaOmoaeHus usnydenus LB [5].

B MOMEHTBI cMeHBI HampaBlIeHHs 3(HPHOrO MOTOKAa B TPOLECCE <«(IbI-
XaHUs» B MaciuTabax Bcelt CONHEYHOH CHCTEMBl HACTYIAET 3aTHIIbE, U 3P
«CTeKIsIHeeT» mnoj «Hamopom» u3nyueHus L[B. Ha 3emne B 3T0 Bpems Ha
OOJIBIINX PACCTOSHUSIX CIBIIIHBI 3BOHKHE ToJjioca JieTedl ¢ MOAYEPKHYTHIMH
BBICOKMMH 4YacToTamMu. OOpa3HO TOBOpS, 3TO 3aTHIIbE IEpes KOCMUYECKOH
Oypeit. «CTeKJISTHHBIN» 3(GHp, KaK U B IIEPBOH MOJEIH, IEPEKUABIBAET MOCT B
Jpyrue ypoBHH Mupo3aaHus 1 co3AaéT yCIOBHs Ul NepeAayl SHEPTUU MEXKAY
MHUpPaMH 4epe3 «KPacHBII» U «(pHUOIETOBBIN» dSHEPreTHIeCKHe KacKkasl [6], Ko-
TOPBIMHU YTIPABIIIET OCOOBIA MaJOM3yYeHHBIN alaNTallMOHHBIA Oapbep TepMO-
nuHamMu4deckor ycroiumBoctd Exmnoro Tlons Ddupa. Ito TOT cimydaid, korma
SHEprus MepeMeniaeTcs o BUXPEBOMY CIEKTPY B (a3e «CTEKITHHOTO» d(hupa.
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OO6o0IeHre U aHaau3 MPUBEACHHBIX HAOIIOAATETBHBIX U OKCIIEPUMEH-
TaIBHBIX PE3yJIBTATOB IMO3BOJISIOT CACNIATH CIECTYIONINE BEIBOIBI.

1. ABTokonebaTensHBIN pexkuM BparieHus: COHIA, COMPOBOXKIATOIINI-
Csl I3MEHEHNEM BpAIIaTeIbHOTO MOMEHTA U MPOIECCOM (PUPHOTO «IBIXAHUS»
B MHOTOMOJIOBOM PEXHMe, CHa0)KaeT Hally 3Be31y SHEPTHeH U3 OKPY KAOIIEeTo
KOCMHYECKOTO0 MNpocTpaHcTBa. [IOTIOMEHHBIH NPH «BIOXE» TOHKOCTPYKTYp-
HBI «KUAKHRY 3dup mpeBpaniaeTcs B razoodpasnyro ¢asy, To ectb ConHIe,
peanusysi «KpacHbI» YHEProKacKaJ C BBIJIEICHUEM SHEPTHH, SBISETCS CBEpX-
(bU3HYECKHUM «SIIEPHBIM PEAaKTOPOMY (CM. TaK)Ke O BCEMUPHOM SHEPTOOOMEHE B
[11]). YkazanHble mpouecchl ¢ y4€ToM 3(dekra TpaBUTALUOHHON «BOPOHKI»
(«3BE3mHOTO BeTpay») SBIAIOTCS TJIABHBIM IPHUHIMIOM IOJMYYEHHS SHEPIUU
3Be3710i. KpoMe paccMOTpEeHHOTO BhIIIE peXuma, cylecTByeT 11-neTHuil nuki
U IpyTHE.

2. [Ipr n3MeHeHNN HaIPaBJICHUS Y(PUPHBIX TIOTOKOB B MPOIECCE «IbIXa-
Hus» CoJIHEUHAs! CHCTeMa OTKPHIBACT «OKHO» B aIalTall[HOHHOM Oapbepe I
BCEX BHEITHUX YHEPTeTHICCKUX KAHAJIOB, ITOyYasl JOMOIHUTEIBHYIO YHEPTHIO
B BUZC KBa3UIEPHOAMUYECKON akTUBHOCTH COJHIA CO CPETHHUM MeproIoM 6 — 7
cytok [1,2]. Tak kak aganTanMOHHBIH Oapbep BBIMOJIHSET POJIb «ILIH032», TO
BCE KOCMHUYECKHE SHEPreTHYECKUE MCTOUYHUKH OJHOBPEMEHHO, HO KPaTKOBpE-
MEHHO (10 3-X CYTOK) BO3IeHCTBYIOT Ha COJHIIE HE3aBUCHUMO OT PACCTOSHHS
JIO MCTOYHUKA ¥ HE3aBHCUMO OT CKOPOCTH PaclpOCTPaHEHHs BHXPE-BOJHOBBIX
BO3MYILEHUII B MHUPOBOM INIPOCTpaHCTBe-d3(upe. Buewnuit snepeemuueckuii
HOMOK 6cez0a cmoum nepeo «uiio30m».

3. [IpyamHOW MOSIBIICHHUS «OKHa» B amanTalfuoHHOM Oaprepe ComHed-
HOW CHCTEMEI SIBJISIETCSI OCTAHOBKA 3()HPHOTO MOTOKA B MOMEHTHI CMEHBI 3HAaKa
€ro CKOpOCTH (3aEPKKH «IBIXaHUA») C MepexonoM 3¢upa B a3y «CTeKIay.
Iocnennuit mpomecc co3maéT TEPMOIMHAMHYECKYIO HEYCTOHYMBOCTH B 4-OM
MPOCTPAHCTBEHHOM H3MEpPEHHUH U CIIOCOOCTBYET SHEProOOMEHY YPOBHS (U3H-
YEeCKOro BaKyyMma C JPYTMMH HOANpPOCTpaHCcTBaMM Juist Beex Ten CojHedHOU
cuctemsl. @a3za «CTeKJIa» INPOJOIDKACTCA B CpPEAHEM OO0 OJHUX CYTOK, a
HEpPaBHOBECHOCTh B aBTOHOMHOM 3()MPHOM IMOJIPOCTPAHCTBE MOSBIISETCS €IIé
paHblle, ¢ Ha4aJloM MEPEeX0AHOTO Mpoliecca. biarogaps HHEPIMOHHOCTH BHEIII-
HEero 3(GUPHOTO MOTOKA (MHEPIIMOHHOCTH OTKPBITHS «IIIJII03a») BO3HUKACT 3a-
nasJplBaHue J0 OJHUX CYTOK, M TJIaBHas dHepreTuueckas BosiHa u3 LlenTtpa
Bcenennoit (1 mo ApyruM KaHamaM) OOBIYHO COBIAJaeT C KOHIOM (hasbl
«CTEKJISTHHOTO» 3¢upa. IIpun 3TOM HAOIIONAOTCS MHTEHCHBHBIE XaOTHYECKHE
BCIUIECKH HETPaJUIMOHHOTO M3JIy4EHUs CPeIHEH MPOIOIDKUTEIBHOCTH 0 3-X
CYTOK.

TeopeTndecky NPOHUIIAEMOCTH ajganTanuoHHOro Oapbepa CoHedHOMH
CHCTEMBI MPOINOPIMOHANBHA YCKOPEHHIO 3(PUPHOrO TOTOKAa INPHU «BIOXE» M
«BBIIOXE» (TMPOM3BOAHON OT CKOPOCTH MOTOKA MO BPEMEHH), KOTOPOE MOXKET
MMETh 1O a0COJIIOTHOW BEJIMYHMHE JBa MakCHMyMa Ha WHTEpBale 3aJepP)KKU
«nprxanus» (Gas3el «CTeKIa»). ITa 3aKOHOMEPHOCTD JIyUIlle MPOCMATPUBALETCS B
11-meTHEM UWKIE COJHEYHOW AaKTUBHOCTU [3], KOTOPBIA XapaKTepU3YETCs
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Gosiee BBIPA)KEHHBIM MPOLECCOM «PACIIMPEHUE — CHKATHE» U TAKKE JOJDKCH
COIPOBOXKAATHCSA F(PHUPHBIM «IBIXaHUEM.

4. ITockonbKy B psAAy OOBIYHBIX MPOHUKAIONINX YEPE3 COTHEYHBIE «OK-
Ha» («IUTIO3BD») KBa3HWIIEPHOAWYECKHX HMITyTscoB m3 LleHTpa Bcenennoi
HaOJIIOAIOTCS PENIKUE CEEPXMOUIHbIE YOAPHbIE 603MYU{€HUA TIPOIOIKATEID-
HOCTBIO OoJiee 3-X CYTOK, TO IOCJIEIHUE CIEeIyeT OTHECTH K BCIIBIIIKAM 3BE3.IbI
AOGcomroTa, KOTOpBIE IPEBBIMIAIOT BO3MOXKHOCTH aBTOHOMHO# 3amutel Col-
HEYHOM CHCTEMBI U CIIOCOOHBI CO3/1aTh CBOM «OKHa» Ha Ooiiee MacmirtaOHOM
YPOBHE CUCTEMHO# nepapxuu Beenennoil. B aTom ciryyae haza «CTEKITHHOTO»
a¢upa JOIKHA paCIpPOCTPAHATHCS HA MEXKIaJaKTHYECKOE IPOCTPAHCTBO.
OTKpBITHE MEXIaJaKTUYECKOTO «IUTI03a» M BCEX HIDKECTOSIINX TeM Oolee
co37aéT YCIIOBHSA IS OHOBPEMEHHOTO BO3AeHCTBNSA Ha COIHEYHYIO CHCTEMY
BCEX KOCMHYECKHX DHEPreTHYECKUX KaHAIIOB HE3aBUCHMO OT CKOPOCTH PacIpo-
CTpaHeHHs 3(QUPHBIX BO3MYILCHHH.

5. Ecim ConHeuHasi cHCTeMa HMEET CBOIO TPABUTALMOHHYIO «BOPOHKY»
¥ Habop IUKIOB 3(HUPHOTO «IBIXaHUS», TO M B Hamled [ amakTWKe MOJDKHBI
HaOIoaaThCs MOJ00HbIE ITUKIIBL. [10-BHAMMOMY, CIIEACTBHEM OJHOTO M3 TajaK-
TAYCCKUX MHUKIOB ABJIANOTCA JICAHUKOBBIC NEPHUOJLI Ha 3emnie. Bcenennas B
IIEJIOM TaKKe MOJDKHA BpamaThes B PeKUME aBTOKOJICOAHUH «pacIIupeHue —
CKaTHe» C COMYTCTBYIOLIMM (HUPHBIM «IbIXaHUEM» (IEPHOANYECCKUM H3MEHE-
HHEM 3HaKa 3()MPHOTO BETpa B COOTBETCTBYIOIIEM ITOIIPOCTPAHCTBE).

IlepBonpuuKrHON BpallaTENbHOIO MOMEHTA BCEX KOCMMYECKHUX BUXpE-
BBIX CHCTEM SBIIETCSI BTEKaHHE 3(Upa B TPaBUTAIMOHHYIO «BOPOHKY» Kak
CBOEOOpa3sHyI0 «4EPHYIO IBIPY» B €AMHOM II0JIE MHOTOMEPHOTO aHM30TpPOII-
Horo >¢upa. («Ileperekanue» 3¢pupa U3 OAHOTO MOIIPOCTPAHCTBA B APYroe, a
3eMHOH aHaAJIOT — BTEKaHUE BOABI B CJIMBHOE OTBEpCTHE BaHHOH). B Macmrabax
BceneHHOM MHTEHCHBHOCTD 3(MPHBIX MPOLECCOB PACcTET C YBEIMUCHHEM pa3-
Mepa W Macchl KOcMHueckod cucreMbl. OO aBTOKOJICOATETBHBIX pEXHMax
sneMeHTapHbIX yacTul] nucanu Ponumos b.H. u I'epnosun 1.JI.

Wrak, momydeHa HoBas Oojiee JOCTOBEpHas MOAETh 3(UPOAMHAMHUKH
ConHIla ¥ B3aUMOJEHCTBHA KOCMHMYECKHX Te€JI. YKa3aHHBIE B BBIBOJAX IO
MyHKTaM 1-4 s¢puponnHaMudecKre MpoLEecChl OTBEYAI0T 0a30BBIM MPHHIIKIIAM,
OTIpeNIeNAIONINM SHEPreTUKy Hallel 3Be3qsl. BrIBox Mo MyHKTY 5 o6o6miaet
MOJydeHHBIE pe3ysbTaThl Ha [amakTuky W BceneHnyro, KoTopble 0o0ianaror
(pakTaabHOM aBTOHOMHOCTBIO Ha CBOUX HEPAPXUUECKHUX YPOBHSIX.

OnHako Terephb HeJb3sl HAOJI01aeMoe Yepe3 Y3KHE COJIHEUHBIE «OKHa»
HETPaAMIIMOHHOE M3ITydeHHe 3Be3abl AOCONIIOTa CUNTATh €€ NCTHHHOM Xapak-
TepucTukoi. HeoOxoauM Oomnbiroir 00BEM HEMPEpHIBHBIX HAOIIOICHUN IS
MOJIYYeHHSI JOCTOBEPHBIX CTATUCTUYECKUX BBIBOJIOB, YTOOBI CYIMTh O BapHa-
USAX peaIbHOM akTHBHOCTH 3A. BMecTe ¢ TeM, BCHBIIKH 3A MOXHO WUICHTH-
(unEpoBaTh, CpaBHHUBAs BpEMS MOSIBICHHS CBEPXMOIIHBIX YAApPHBIX BO3MYIIIE-
HUH, HaOIOJaeMbIX CBEPX(U3NIECKHUMHU W aCTPOPHU3MUECKUMH METONaMH, C
JIOCTAaTOYHO 3aKOHOMEPHOM MEPHOINIHOCTHIO «IbIXxaHusD» CoHIa.
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[Ipn ompeneneHUN MHTEHCHMBHOCTH KOCMHYECKHMX Oypb HEOOXOIMMO YUWTHI-
BaTh M TaKWE PEAKHE sBICHUS Kak 3aTMeHus ConHua u JIyHbI, mapasl MIaHeT
U Apyrue HecTaHmapTHele cutyannd B Kocmoce. Kcratu, okomo3emHsIi 3¢up
OUYCHb CHJIIBHO «HAIPSTAcTCs» BO BPEMS NPHOMIKCHHS KOMET M B MEHBILICH
Mepe acTepOHIOB.

YuuTeiBass HETPAAULIUOHHOCTh OOCYKAAaEMBIX BOIIPOCOB, NPHBEAY JI0-
MOJIHUTENBHBIE COOOPaXKEHUSI M TOSICHEHHS, YTOOBI YUTATeNh BMECTE CO MHOU
HOJ Pa3IMYHBIMU paKypcaMu emmé pa3 00o3pen Haubojee BaXKHbIE (parMeHThI
TPYAHO BOCIIPUHMMAaEMON HaAy4HOU KOHLIETIIIHH.

AnanTanoHHbIA SHEProMH()OPMALMOHHEIH Oapbep, WM IPUHIHII aBTO-
HOMHOCTH, DPAa3[CIAIOMUA (U3HMUECKHE Tela W KOCMHYECKHE CHCTEMBI B
Ennaom ITome Ddupa n orpaHNUMBAIOMIANA B3aNMOACHUCTBHE C caMUM 3(pupom,
sapisieTcs (QyHmameHTanbHBIM 3akoHOM [Ipupomsr [11]. ILmotHOCTH 3TOTO
6apbepa B 3eMHBIX YCIOBUAX (UIYKTyHpyeT B cpeaHeM Ha 4%. COOTBETCTBEHHO
KITaCCHYECKNH (PU3MUECKUH MHUP CTaTHCTHYECKH yCTOW4MB Ha 96 % (Ha mocra-
TOYHO UTUTETFHOM HHTepBaiie BpeMeHH [10]), M ¢ Takoi e BEepPOSATHOCTHIO
OTKpBIT Ayt BHemHero Kocmoca B moanpoctpaHcTBe Gpru3nieckoro Bakyyma ye-
pe3 OOBIYHBIC BUbI H3ITYYECHHI.

OnHaKO CYIIECTBYIOT BBIOPOCHI, B YaCTHOCTH, JIOKAJIbHO HapyLIAIOLINE
M3BECTHbIE (PU3MYECKUE 3aKOHBI, — 3TO CMEpuH, aHoMmajbHble 30HBI, HJIO,
nonrepreidct u T.4. Takue BBIOPOCHI (PU3NYECKH OOBSCHSIOTCS MOSBICHHEM
reopU3NIECKUX «OKOH» B aJaNTalMOHHOM Oapbepe, TO €CTh «OKOH» B Iapal-
JeTbHBIE MUPHI. B 00BIYHOM, 31eMeHTapHOH (pr3nke npuBenEHHbBIE (DAKTHI CBO-
JITCSL K y3KOH mpobiemMe (DIMKKep-IIyMOB, U OOJNBIIMHCTBO YIEHBIX BCSUECKH
00XOJAT SIBICHUE PEIKNX aHOMAJBHBIX BHIOPOCOB, OIPAHUYMBASICH U3YYECHHEM
CHOKOMHBIX (DITyKTyaIuii.

Mowu nccnenoBanust BeIced Gpu3nku (QIMKKep-IIyMOB IIPUBEIH B IIPO-
CTPaHCTBO-3(Up 4-X NPOCTPAHCTBEHHBIX H3MEPEHHH, IIe HOBas «(ppakKTaib-
Has» KoopauHara Hajaenser Enunoe [lone cBepxrekydero Ddupa crepeoanHa-
MHYECKOH, TOMOJIOTHYECKOH MHOTOMEPHOCTBIO, MPOCTPAHCTBEHHO-YAaCTOTHBIE
YPOBHU KOTOPOH (YpOBHHU «BHOpAalNii») MPEJICTABICHbI BCEMH W3BECTHHIMH B
¢usnke (Ha30BBIMU COCTOSHHUSIMHE (Ta3 — KHIKOCTh — KPUCTAIUT — IUTa3ma) [6].
CocrosiHMe Ta3a 1 KHUAKOCTH — 3TO U €CTh HanboJIee BaXKHBIH 111 KOCMUYECKUX
MacmTaboB cBOOOJHBINH 3(pHp, JMHAMHUKA KOTOPOTO OOBSACHSAET IOXBEM IHEpTe-
THYECKOTO CHEKTpa (HIMKKEp-IIYMOB B CTOPOHY MEHBIIMX 4YacTOT (OONIBIINX
JUIMH IIPOCTPAaHCTBEHHBIX BOJIH). [Ipy 3TOM € yBenndeHueM macmrada JuHaMU-
YEeCKOro mporecca XUAKHMHE M Ta3000pa3HbIMU CTaHOBSTCS BCE Oojiee TOHKO-
CTPYKTYpHEIE, Oonee rioybokue ciou Emmuoro IMons Ddupa [6]. A «okHa» B
a/IalTallMOHHOM Oaphepe OTKPHIBAIOTCSI TEM IIHpE, YeM pEeXe IOSIBISETCS
NpUYMHA IS WX BO3HUKHOBEHHs (HampuMmep, BTopkeHHEe B CoJHEUHYIO
cucreMy Tena u3 nanpHero Kocmoca).

B actpo¢usnke oka3anoch BO3SMOKHBIM HAaHTH ONICAHHBIE BBIIIE SIBHBIE
3aKOHOMEPHOCTH TIOSIBIEHHUSI BEIOPOCOB (DIMKKEP-IIYMOB, TO €CTh KBa3HPETy-
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JSIPHOE TIOSIBIICHHE «OKOH» B aJanTalioHHOM Oaphepe COIHEYHOW CHCTEMBI.
BaxkHOCTH 3TOro pesynpTaTra JOKa3bIBA€T MPEHMYILIECTBA METOJOB BBICIIEH
¢$u3uKH 1 3PUPOANHAMUYECKOTO TIOAX0/1a, OTKPBIBAIOIINX HOBBIE TOPHU3OHTHI B
THOCEOJIOTHH, €CTECTBEHHBIX U IMPUKIAIHBIX HAyKaX.

WHorpa 3amaroT BOIpOC: 3a4€M BBOAUTH 4-0€¢ IPOCTPAHCTBEHHOE M3Me-
peHue, Korja 00OCHOBaHHBIM (DYHIAMEHTOM COBPEMEHHON (DU3HKHU SBISETCS
TpEXMEPHOE MPOCTPAHCTBO?

JleficTBUTENBHO, TIPH PaCCMOTPEHHU Hanbosee OJU3KOro K Halled TeMe
TypOyJIEHTHOT0, BHXPEBOTO IOJsI B OOBIYHOW THIPOJMHAMHUKE HET HEeo0Xo-
JUMOCTH BBOAMTH 4-0€ MPOCTPAHCTBEHHOE H3MEpPEHHE, MOTOMY UTO C H3Me-
HEHHMEM pa3Mepa BHUXpeH CBOMCTBAa cpeibl HE M3MEHATCS U Ha 96% mon-
YUHAIOTCS KJIACCUYECKHM, dJIEMEHTAPHBIM 3aKOHaM. J[pyroe neno, eAuHoe moje
s¢upa Kak MHOTOMEpPHOE (HU3MIECKOE IPOCTPAHCTBO, TJE€ C H3MEHEHHEM
pa3Mepa KBAaHTOBAHHBIX BHXpPEH MBI MEPEXOIMM Ha JIPYTrHe YPOBHHU (STaXKH,
IUIaHbl) MUpO3aHMs ¢ HOBBIMH MHPOBBIMH KOHCTAHTAMH U U3MEHEHUEM
Kauecmea pusuueckux 3akonoe. (Hanpumep, ypoBeHs (pr3n4ecKoro Bakyyma
COOTBETCTBYET pa3Mepy 3JEKTPOHA, M 3THM MacIITaboM OINPENEssIFOTCSl CBOM-
cTBa Hamero Mupa). IlosTomy 4-ast mpocTpaHCTBEHHAs: KOOPAWHATA, IPOHU3HI-
Bas IapajulelbHbIE MHUPBI, OTKPBIBAET MYTh U IOCTPOCHUS IPUHLUIINAIBHO
HOBBIX KOHLICNITYaJIbHbIX OCHOB €CTECTBO3HAHMUS.

Belie roBOpmIIOCh O TOM, YTO IPU OTKJIOHEHMM OT IOANPOCTPAHCTBA
(u3MYecKoro BakyymMa B CTOPOHY YBEJIMUEHHs pa3Mepa BUXpeil a¢up nepe-
XOAUT B <OKHAKOTa3oBylo» (azy. Bosmymenns Takoro 3¢upa NpOHHKAIOT B
Haml Mup, ¥ 3eMHbIe 3aKOHBI (PU3MKH, & OCOOCHHO IeO(H3UKH MPHOOPETAIOT
«Mepuaromuin»y xapakrep. Takylo KapTHHY BHIUT 3€MHOM <«QIEKTPOHHBIN
YeJIOBEK, 3aKPBITHIN aJanTalnoOHHBIM OaphepoM. DTOT HabmoaaTesb (Kak 1 MBI
C BaMH) XOTSl U MMEET MaKpOCKOIMYECKHE pa3Mepbl, BCE paBHO €ro IUIOTHOE
TEJIO0 TMOJYUHSAETCS 3aKOHaM, OTBEYAIOIINM YPOBHIO (DH3MUECKOTO BaKyyMa.
McTuHHBIX 3aKOHOB IpYrux ypoBHEH MUpo3naHMs OH HE 3HAET, TaK KaK IO
KJIacCHYecKoMy (pr3HuYecKoMy Telly K HUM He NpHHAUIekKHuT. EMy, nmeromemy
ISITh OPTaHOB YYBCTB, JAOCTAETCsl HAOIOAATh TOJBKO (DIMKKEP-IIYMbI M HEIO-
HATHBIE pEIKHE SBICHHUS — BBIOPOCHI, KOTOpBIE OH B paMKax 3JIEMEHTapHOM
(bM3MKK Ha3BIBACT JDKEHAYKOM.

CraHmapTHBINA «3a3eMJIEHHBIN» YUEHBIH, UCTIONB3YS 3JIEKTPOMArHUTHBIE
BOJIHBI, BeZIET acTpohU3NMIeCKre HAOIIOICHNS Yepe3 Y3KYIO MOJIOCKY IPOCTpaH-
CTBEHHO-BPEMEHHOT'O BHMXPEBOTO CIIeKTpa 3¢upa, Ha3pBaeMOro (U3MYECKUM
BaKyyMOM, M HE NPWJIAraeT YCWJINH JUIS IIOCTPOCHUsI TPUOOPOB HA MPUHIMIAX
BbICIIeH (u3uku. TakoMy y4EHOMY HEHM3BECTHO TaKXKe, YTO Teo(U3MUECcKHe
npouecchl Toabko Ha 50% mepecekaroTcsl ¢ «3JIEKTPOHHBIM» MHUPOM (OTCroza
HETOYHOCTH B METEOINPOTHO3aX), & TIAKTHMKH BOCHPHHHUMAIOT HAll MHUP Kak
«Oenprii myM» W JKUBYT II0 CBOUM CBEPX(PH3MUYECKHNM 3aKOHAM, TO €CTh
MHOTOMEPHBIM 3aKOHaM BheIcIIeH ¢u3uku. B bomsmom KocMoce riaBeHCTBYIOT
pa3NUYHbIe BUIBI HEBUAMMOTO «TEMHOT0» BEIIECTBA U IIPOTOBEIIECTBA (HEBO3-
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MYIIEHHOTO TOANpocTpancTBa) [1,2], 4TO, HaKOHEI, BBIHYKICHBI NMPU3HATH
Jaxke ydEHbIEe aKaJeMUIECKIX HHCTUTYTOB.

B omroM u3 BeIcTymenuit pod. CmuprOB A.Il. co cchUTKOM Ha IpeB-
HHE MaHyCKPHUNOTHI COOOIIMI, YTO JIf00as O0JIACTh IPOCTPAHCTBA XapaKTepH-
3yeTcs JIMHOM, ITUPHUHOHN, BBICOTOMH H... «TITyOMHON», TO €CTh 4-Ms IPOCTpaH-
CTBEHHBIMH H3MEpEHUSIMH. B CcBeTe CKa3aHHOTO SICHO, YTO 3Ta «IIyOHMHa»
COOTBETCTBYET (paKTaJbHOMY HAIPaBICHHIO, BEAYLIEMY B OECUMCIICHHBIC
MOJIPOCTPAHCTBA MapaJIICIBbHBIX MUPOB.

Kax n3BecTHO U3 330TepHUECKUX MCTOYHHMKOB, pa3yMHbIE MHPBI HAaxo-
JIITCSL «CJIEBa» OT YpOBHs (PU3MYECKOTO BakyyMa (cM. pucyHok 1 Ha ctp. 160),
TO €cTb B MOJIPOCTPAHCTBE C pa3MepaMH BUXPEHW-KOPIYCKYl Ha MHOTO
MOPSIKOB MEHbINE 31eKTpoHa. (Taxke B «JI€BOM» MOANPOCTPAHCTBE HAXOISITCS
MukposenTonsl OxatpruHa A.®. u snexrpuno basuena /1.X.).

CoriacHO MOCIEAHNUM JaHHBIM B3aUMOCBSI3b ¢ OTHUM U3 ToHKHX MupoB
JAaBHO W3y4YaeTcsl 3amaJHbIMH yYEHBIMH M HAXOIOWT OKCIIEPHMEHTAJILHOE
noareepxkaeHne [12]. [TomydeHsl coOOOmEHNS OT MOTYCTOPOHHUX OOHTAaTElNeH,
YTO OHH J>KUBYT PAJOM C HAMH, HO IO APYIMM (U3UUCCKHM 3aKOHaM. OTH
(axThl, KOrma MOATBEPIAUTCS WX JIOCTOBEPHOCTh, OKOHYATEJIbHO JOKAXKYT
Hay4HYIO0 HEOOXOMMOCTh BBEJICHUS 4-T0 IPOCTPAHCTBEHHOTO U3MEPEHUSI.

Bce mapaniensHble MHUpPHI, A€HCTBUTENIBHO, BJIOXKEHBI APYT B JApyra B
NPOCTPAaHCTBEHHOW BHXPEBOIl MepapXuy, HO YacTO YNOTpeOiseMoe CpaBHEHHE
(U3MYECKOTO MPOCTPAaHCTBA C «MaTPELIKOi» HE OTpakaeT BCEH peajbHOCTH.
Bonee Harmsamrao cpaBHUBath Emunoe [one D¢upa co cpenoit, BKIFOUarome B
ce0s MHOXECTBO DPAcCTBOPEHHBIX JAPYr B JApYre >KHUAKOCTEH € pPa3IMIHBIM
pa3mepom Mosekyn. OcoOeHHOCTh d¢upa 3aKIoYaeTcs B TOM, YTO B OOIIEM
00bEME TPEXMEPHOTO MPOCTPAHCTBA 3TH «WKUAKOCTH» (BUXPEBBIC d(HUPOANHA-
MHYECKHE CTPYKTYPBI H CHCTEMBI) COCYLIECTBYIOT aBTOHOMHO U TaKXXE HE3aBH-
CHMBI, KaK He3aBUCHUM Hall (pU3MIecKHii MUp OT Ipyrux He MeHee (pru3ndecKux
MapajieNbHBIX MUPOB. DTO MOCJeIHee CBOMCTBO MUpO3aaHus TPYAHEE BCETO
BOCTIPHHHAMAETCA TPAAULIMOHHBIM HAYYHBIM CO3HAHUEM.

B 3axmoueHue BrIpakaio TIyOOKyro NpH3HaTenbHOCTH [Ipencenaternio
MexayHapogHOTO HaydyHOro KoHrpecca «®DyHJAaMeHTaJIbHbIE TPOOIEMBI
€CTECTBO3HaHUsI M TeXHUKM» npodeccopy CmupnoBy A.Il. u corpyanuxy 'AO
PAH B IlynkoBo IInutansHoit A.A., 00lIeHHE C KOTOPHIMH CTUMYJIMPOBAIIO
HaIlMCaHUe 3TOH CTAThH.

JIMTEPATYPA

1. Mumme A.M. OcHOBHO 3akoH 3¢upoanHamMuku. B c6. @yHmameHTams-
HbIE TPOOJIEMBbI ecTecTBO3HAHHMS M TeXHHKH. Cepusi «lIpoOiembr uccie-
noBaHus Beenennoity, Beim. 26, yacts I11. - CII6.: M3a-Bo CIT6I'Y, 2003, c.
206-218.

2. Munma A.M. [lony4eHO «TeMHOE BEIIECTBOY», PEIIAIONIce KOCMUYECKHE
npobnembl. B c0. ®DyHmameHTanbHbIE NPOOIEMBI CSCTECTBO3HAHUS H

Suuukioneaust Pycckoit Mica. T. XXV, ctp. 201



Pycckoe ®usmyeckoe OO01IecTBO

texauku. Cepust «[IpoGnembl uccienoBanusi BcemeHHoi», Bbim. 28. -
CII6.: U3a-Bo «Axuunonep u KO», 2004, ¢. 269 - 278.

3. HInurameHas A.A., Mumma A.M. Kocmuyeckie sHepreTiHIecKie KaHabl
U COJTHEYHAs! aKTUBHOCTh. B ¢06. ®yHnamMeHTanbpHbBIE TIPOOIEMBI €CTECTBO-
3HaHus W TexHUKH. Cepus «[IpoGmemsl ucciemoBaHust BceneHHOI,
BbII.:29,, yacts II. - CII6.: U3g-Bo «Ocumosy, 2005, ¢. 417 - 431.

4. Mumma A.M. Omnupudeckas MoJzienb BeeneHHoit co 3Be3moit AGcomora
B Llentpe. Tam xe, c. 178 - 197.

5. MummmH A.M. Pe3ynbTaThl SKCIIEpUMEHTA [0 PETHCTpay 3GpHUPHOTO BET-
pa. B c0. HoBble nnen B ecrecrBo3nannu. Cepusi «IIpoGiemsl uccieno-
BaHus Bceenennoiiy, Beim. 18. - CI16.: PAH, 1995, ¢. 24 - 33.

6. Mumma A.M. D¢up kak equaoe noie. B ¢6. dyngameHnTansHbIe TIpo0IIe-
MBI ecTecTBO3HaHUSA M TexHUKH. Cepust «IIpobiemsr uccnenoBanus Bcee-
JICHHO», BHIIL. 27. - CI10.: 3a-Bo «Akmmonep 1 KO», 2004, c. 269 - 278.

7. bnengaoB B.A. O «3aralouHOM YCKOPEHHH» KOCMHYECKUX aIlllapaToB
«Iuonep 10», «IIuonep 11», «"anuneo» Ha kpato CONHEUYHOH CUCTEMBI.
Tam xe, c. 91 - 101.

8. JIyrosenko B.H. «/Ipixanue» 3emin. - M.: «HoBsrii Bex», 2002. - 192 c.

9. Munma A.M. O MakpOCKOIIMYECKOW MEeXaHHWKe (hU3UUIECKOTO Bakyyma. B
c0. Pa3zBuTHe KiaccMYECKMX METOAOB HCCIEIAOBAHUS B €CTECTBO3HAHWHU.
Cepust «IIpoGnemsl uccienoBanust Bcenennoity, Beim. 17. - CII6.: PAH,
1994, c. 94 -99.

10. roms C.O5. m ap. JWCKpeTHBIE CIEKTPHl aMIDIATY (THCTOTPaMMEI)
MaKpOCKONIMYECKNX (DIyKTyalmu B mpoleccax pa3iudyHOW TNPHPOABL. -
[ymuno: B.1., 1985. - 39 c. - (IIpenpuat/Ub® AH CCCP).

11. Mumme A.M. ®yHnameHTanpHBIEe CBOWCTBa d¢dupa. B c6. OyHmamen-
TasbHBIe TpobemMbl ectecTBo3HaHUS. Cepust «[IpoGiembl MccienoBaHUs
Bceenennoii», Beim. 21. - CI16.: PAH, 1999, c. 176 - 178.

12. Xunbnerapa Illepep. Moct mexny mMupamu. Teopust 1 MpakTHKa 3J€K-
TpoHHOTO 0OmIeHust ¢ Tonkum Mupom. - CII6.: «HeBckas mepcnekTuBay,
2005. - 352 c.

CBepxcu3mnyeckasi B3aMMOCBA3b KOCMUYECKUX Ten

OKCHEepUMEHTAIFHO OOHAPY)XEHbI M M3Y4YCHbl Y3KHE 3HEpreTHYECKHe
KaHaJIbl MEX/Jly KOCMHYECKHMH M APYTHMH TellaMH. JlokazaHo, 4To Ipu HabIIo-
JICHUHM HEOECHBIX TeJI MPUOOPOM C MCKYCCTBEHHBIM OHOIIOJIEM PETHCTPUPYETCS
JIBa CHTHAJNA: MEPBBIH COOTBETCTBYET ONTHYECKOMY H300paKCHHIO Tena, a
BTOPOH — HETPAAUIIUOHHOMY («UEPHOMY»).

M3BecTHO, YTO »BiIeMEHTApHBIE YACTUIBI IPH B3aUMOICHUCTBHH C
(U3MYeCKUM BaKyyMOM HM3MEHSIOT CBOM IapaMeTphbl («JI3MOOBCKHN CIOBUTY,
«HyneBbIe» KoyiebaHus moneil Bakyyma) [1]. BoOxpyr peampHBIX dacTHII
obpasyetcs 06maKko, «1ryda» 13 BUPTYaIbHBIX YacTull. «HymeBbiey konebaHus
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BaKyyMa C TOYKH 3pEHUS HaIIeH MOJeNH [2] — 3TO TUIepYaCTOTHBIE «(PIIHKKEP-
IIyMbI», BBI3BaHHBIC BIMSHHEM OOJee TOHKOTO IOANPOCTPAHCTBA, BKIIOYAIO-
mero 3pupoIMHAMUYECKIE CTPYKTYPHI B BU/IE KBAPKOB H TIIFOOHOB.

Ecnm snemeHTapHBIE YacTUIBI NPUTATHBAIOT BUXpU 3¢Hpa, TO 3TO SB-
JICHUE JIOJDKHO HAOIIONATHCS M B MAKPOCKONMYECKHX TENaX, BKIOYas KOCMU-
yeckue MaciuTaObl. Bee ¢usnueckue Tena BTATMBAlOT B ceOs 3aBUXPEHHBIN B
IIMPOKOM CHEKTPE OKPYKAIoIuil 3Qup, BKIOYAs BHXPH, COM3MEPHUMBIE C
TEJIOM, ¥ IPHOOPETAIOT MEPEMEHHYIO d(HPOANHAMUYECKYIO KUIKYIO» Maccy,
COCTaBJIAONIYI0 B MakcuMyMe 10 20% OT Macchl KJIaCCUYECKOT0 BEIECTBA, YTO
MMeeT SMIUpUUecKoe NoaTBepxkaeHue [3,4].

SlcHo, 4TO MpHCOeNMHEHHAs KUIKAs» Macca MaKpoTela — 3TO CBEpX-
(usmueckas BUPTyanbHas CYIIHOCTb, IPOSBIAOMAs ceOsf B MOJTHOW Mepe B
0COOBIX YCIIOBHSAX, TaK KaK € BUXPEBOH CHEKTPAIBHBIA COCTaB, HAOIIOIaeMbIit
METOJIOM (H3HIECKON CCHCOPHKH, JICXKUT 3a MpeeaaMu (PU3NIECKOro BaKyyMa
W TIPUHAUICKHUT JPYTUM MOJNPOCTPAHCTBaM. BenwmdmHa cBepxduznueckon
Macchl B OOBIYHBIX YCIOBUSX (IYKTyHpYEeT IO 3aKOHY (DIMKKep-IIyMOB
(TToNTHAsT aHAJIOTHS C «HYJIEBBIMI KOJIEOAHUSMHU BaKyyMa).

KocMmuyeckue Tena HE3aBUCUMO OT BEJIMYUHBI U PACCTOSHUSA OOBEAUHS -
I0T CBOM <OKHJIKHE» MAacChl 4epe3 YIUIOTHEHHbBIN A(QUPHBIA KaHal, COU3MEpH-
MBI{ IO TUaMETpPy C pa3MepaMu Tell. Eciau Terna UMEeoT OJJMHAaKOBYIO MacCy, TO
aup B KaHaJe HAXOAUTCS B CTALMOHAPHOM COCTOSHMU. B Apyrux ciydasx
BHYTpH KaHaJla CYIIECTBYET JBHKECHUE «TEMHOT0)» BEIEeCTBA B CTOPOHY 00IIb-
mrero tena. Tak oOpa3yeTcst cBepX(pHU3HUecKas B3aNMOCBA3b JTIO0BIX OrocucTeM
U (U3MYECKUX TElI KOCMHYECKHX, Te0(pM3NYecKNX W TEXHOTEHHBIX (Jabopa-
TOPHBIX) MAaciITa0oB. [ 'paBUTAIMOHHOE B3aWMOIEHCTBHE KIIACCHYECKOTO
BEILIECTBA PeaIN3yeTcs, I0-BUANMOMY, B IIOJIPOCTPAHCTBE 00JIEe TOHKOM, YeM
(u3HUecKnii BAKyyM, U HE IMEET CKIIOHHOCTH K KaHAJIM3aLnH.

Jlerko mpencTaBUTH MEX3BE3IHOE IPOCTPAHCTBO-3(GHP, MPOHU3AHHOE
M0 BCEM HAIPaBJICHHUAM HEM3MEPHMBIM KOJIMYECTBOM KAHAJIOB, COSAMHSIOMINX
TUTAHETHI, 3BE3/IbI M APYrHe KOCMHUYECKHE Tela. XOTs KaxIblid KaHall objafaeT
WHAWBUAYAIBHBIM BHUXPEBBIM CIEKTPOM, B CPEIHEM JHEPTeTHUYECKHH CIIEKTp
a¢upa JOHKEH UMETh 3aMETHBIM SHEPTeTHUECKHH MOIBEM B BEIIECTBEHHOM
obyiacTh, BKJIIOYAsh MacuITaObl 3JIEMEHTApHBIX YacCTHL, aTOMOB, MOJEKYJI M
pa3mepbl Tena. [Ipu atom oOpasyercs ympyras HpOCIOiKa, BBIXOHAINAS 32
npezensl (PU3NIECKOro BakyyMa B CTOPOHY OOJIBIINX MacmTaboB (CM. PUCYHOK
1 Ha crp. 160). Dta npocoiika rIaBHBIM 00pa30M 3aIOJIHAET 3KBATOPHAILHOE
MEXIUIaHETHOE MPOCTPaHCTBO COJIHEUHOW CHCTEMBI, MEX3BE3AHOE MPOCTPAH-
CTBO Hamed ['anakTuku u BHyTpeHHee IpocTpaHcTBO Bceenennoi. Hampumep,
HamnpaBlieHue Ha MIJICUHBIN MyTh OTIIHYAETCS 0C000# SHEPTETUKOM.

OCHOBO NPUBEAEHHBIX YTBEPKICHUH MOCITYKAIH IMIHPHIECKHE (ak-
TeI. HeTpanuimoHHble HaOIIOIeHNS, B TOM YHCIIE C HCIIOIB30BaHUEM IPHUOOPOB
C UCKYCCTBEHHBIM OHOTMOJIEM TIOKa3anw, 4To 3¢up B HampaBieHun ColrHIa
(BHyTpH SHEpreTM4ecKkoro KaHana), IiaHeT, lLlentpa lamakTuku W Jaxke B
HaIpaBJIEHUH JICTATENIbHBIX aIlapaTOB OKAa3bIBAETCS 3HAYUTEIHHO IUIOTHEE
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obmero ¢ona. [TockoabpKy perucTpupyrome cBepXxpu3ndeckre Ipuoopsl UMe-
I0T Y3KyIO0 IHarpaMMy BOCHPHUMMYHMBOCTH (HAaIpPaBJICHHOCTH), TO CTalO BO3-
MOJKHBIM OIIPENICINTh HANpaBICHHWS Ha KocMmmdeckue Tema [5]. Omaako
MHOTOMEPHBIN 3(HpP U B 3TOT BOIPOC BHOCUT CBOIO CIICITU(HIKY.

Ha pucynke 1a m3o00paxen >¢upHbIii kaHan JIyHa — 3eMiis B IDIOCKOCTH
JYHHOH OpOUTHI

Pucynoxk 1

Kak BuauM, ripu HaOIIOIcHIH ¢ 3eMJIM HAMpaBJICHUE d3(PUPHOTO KaHajIa
Ha JlyHy He coBmajmaer ¢ e€ BUAMMBIM n3o0paxeHueMm. [Ipu atom «uépHoe»
n300pakeHHe OKa3bIBAaeTCs CABHHYTHIM BIpaBoO Ha ~ 15°. MokHO mpexro-
JIOXKUTh, YTO KaHaJl BBICHYT I10/] HAIOPOM OPOUTAIBHOTO 3(UPHOTO BETPa, KaK
MIOHTOHHBIA MOCT Ha peke. Ho 3T0 TosibkO mepBoe BrewatTiieHue. B neiictBu-
TENIBHOCTH Y3KMH >HEPreTHUECKMH KaHaj NPHHAUICKHUT APYTOMY ITOJIPOCT-
pPaHCTBY, KOTOpOE€ B MacmTabax JIyHHOH OpOWTHI Bpamiaercs B 0OpaTHYIO
CTOPOHY, KOMIICHCHPYS BpalieHne 3QUpHOro Teiaa 3eMiId BMECTe C TpaBUTALH-
OHHBIM TOJIEM. JTO TPOILECC, XapaKTePH3YIOMUI AWHAMHUKY MHOTOMEPHOTO
Emuaoro [Mons Ddupa.

CymiecTBOBaHHE Y3KOI'O H30THYTOTO 3HEPreTHYECKOTO KaHala MEeXIy
3emnéit u JIyHOI MOXXET OOBSCHHUTH, MOYEMY KJIACCHUYECKHE MOJENTH JTyHHBIX
NPWINBHBIX SIBIIEHUH HE COOTBETCTBYIOT PEajbHO HAOIIOIaeMOW KapTHHE B
MupoBoM OKeaHe.

Ha pucynxke 16 nzo0paxxensl a3¢upHbie kKaHaibsl 3emist — ConHite, 3emirs
— Jlyna u Jlyna — Conane. [Ipu HaOmoneHun ¢ 3eMIIH, HCIIOJB3YS pa3HbIE
nprOOpEI, MOKHO YBHIETH omnTuueckoe u3obOpaxkenne ComHma u 3¢dupHOE
«aépuoe» ComHie, HabIIOaeMOe CieBa NMPUMEPHO Ha 5° M0 a3uMyTallbHOMY
yIIy WIU 1O MPSIMOMY BOCXOXJEHHIO B IKBATOPHANBHOM CUCTEME KOOPIMHAT.
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IIpu momHONMyHMU KaHai 3emist — ConHile oObeAMHSAETCS ¢ KaHaioMm JlyHa —
CosHIle, 9TO 3aMETHO TOBBIIIAET SHEPTETHKY d(PUPHOTO Teaa 3eMITH.

Tenepb MOXHO HaOMIOJAaTh MAapHBIC JyHHBbIC (a3bl — KIACCHYECKHE B
ONITUYECKOM AWamna3oHe u >(upHble («I€pHBICY») Ha ciexyrome cyTku. Coi-
HEYHbIC M JIYHHBIC 3aTMEHUSI TAKXKE JOJDKHBI PACCMATPHBATHCS C YIETOM MHO-
TOMEpHBIX CBOMCTB 3(upa. MHTEepecHO, UMEIOT JIM OTHOIIEHHE PACCMOTPEHHBIE
cBepX(hU3UUECKHE SIBJICHUS K MOHATHIO «4E€pHOI» JIyHBI B acTponorun?

Jnis nmrocTpay Ha pUcyHKe 2 MPUBEICHbI OCHUILIIOrPaMMbI CUTHAJIOB
or Jlynel, Comuma wu IOmurepa, mnomydeHHble € NOMOMIBIO Ipubopa ¢
UcKyccTBeHHBIM OnononeMm B Cankr-IlerepOypre. Ha kaxaol ocumuiorpamme
yKa3aHa JaTa 3alKCH, ICO/IC3UYECKHH a3UMyT O U JIEKPETHOE MOCKOBCKOE
BpeMs B 4yacax (CHI'HaJ 3alUCBIBAICS TOJIBKO B TOPU30HTAJIBHOW IIOCKOCTH).
Pucynok 2 (@ 1 6) IeMOHCTPUPYET ABOWHOE M300pakenne JIyHEI.

Jtepltar "
Myna N

“Fzz.m.'.

2 f57°

19.41.98 ] \ /
ot = 195°|
L

Pucynok 2

B Herpamum@oHHOM BHXPEBOM cIieKTpe 3¢upa mpubop (UKCUpyeT
OombIION CUTHAT OT «4E€PHOM» JIYHBI U CIa0blid OT ONTUYECKOTO N300paKEHHUS.
PaccTosHne Mexny H300pakeHHSIMM O BPEMEHH OKOJIO OJHOTO Haca, 4TO
COOTBETCTBYET a3UMyTaJIbHOMY yrity 15°, npuuém nepBbIM IpHOOp HadIoaeT
CUTHAJI OT TIPOXO>KACHUS HETPATUIIMOHHOTO SHEPreTHIECKOTO KaHaja.

Ha ocimmnorpamme pucynka 26 3amucan curHan oT CoiHIa npudopom
C JuarpaMMoOW HampaBIEHHOCTH OKoJo 1°. 37ech NMpUMEpPHO NpU TOM XKe
COOTHOIIEHHM aMIUIUTY[A MEpPBbIM NPUXOAUT CUTHAJI OT ONTHYECKOTrO JUCKa
ConHIa, Tak KaKk SHEPreTHYECKUH KaHal NpU HAOJIIOJCHUU ¢ 3€MJIM BBITHYT B
00paTHYI0 CTOPOHY. YTJIOBOE PACCTOSHHE MEXIY CHUTHAIAMHU ~ 5°. MeHbIuit
10 CPAaBHEHUIO C JYHHBIM yroj OOBSICHSETCS MHOTHMMH NPUYUHAMH: IPYron
BUXPEBOU CIEKTP COJHEYHOrO JHEPreTHMYECKOro KaHana (Ipyroe HOAMIPOCT-
PaHCTBO), IPyToil MacmTad CUCTEMBI, pa3JIYUe YTIOBBIX CKOPOCTEH.
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Oco0Oble ycnoBus okasamch Ha miaHeTe FOmutep. CBepxduznmdeckuit
kaHan OnuTep — 3emus okasaincsi CIOCOOHBIM M3MEHSTh TEMITEPATypy CIEIH-
anpHOTO permcrparopa Ooiee deM Ha 1°C, 4TO CBHAETENBCTBYET O OOJBIION
SHepreTuke 3Toro kaHana [6]. Kak cnemyer u3 ocrimyutorpaMMbl Ha PHCYHKE 22,
YIJIOBOE PACCTOSHHUE MEXAY CHTHAJAMH OKOJO 6°, HO TPaKTOBKA 3TOW 3aIUCH
HeosHO3HauHa. Eciom cymute no pesynbratam HaOmoxenwit 19.11.98.r. mn
20.11.98 r. [6], FOnmuTep ABUTAnNCs OTHOCUTEIHHO 3eMJIM IO YACOBOM CTpeNKe, a
COOTHOIIEHHE aMIUIMTYJA JBYX CUTHAJlOB Takoe ke, kKak y JIyHbI, KoTopas
BpalllaeTcsl MPOTHUB YacoBOM cTpenku. [lo-BuauMomMy, Ha HaOIrOHaeMbId U3rHO
9HepreTudeckoro kaHaina lOmmTepa okasblBaeT BIMSHHE €ro JBM)KEHHE MO
COJIHEYHOH OpOuTe, a HE TOJIBKO JIBM)KEHHE 3eMiH oTHocuTeabHO FOmuTepa. K
COJKaJICHHIO, IOJHAsT MOJAETh (OPMHPOBAHHUS MEXKIUIAHETHOTO SHEpPreTHIec-
KOTO KaHaja B HAcTOsIee BpeMs HE co3maHa. Bce 3TH BOMPOCH TpeOyroT
JOTIOTHUTEIBHBIX MCCIICIOBAHUI.

B mpukimagHOM TUTaHE 3HAYUTEIBHBIN WHTEPEC MPEIACTABIIOT HETPAIH-
[IUOHHBIC CHUTHANBI, M3JlydacMble B SHEPreTUUECKOM KaHAJle JIeTaTeIbHBIMH
amnmapataMd U MOPCKHMH cynamu (TIOABOIHBIMHE JIonkaMu). IlpencraBisercs,
9TO B HENAIEKOM OyayieM OyayT co3faHbl 3(UPOTOKATOPHI, HMEIOIINE CBOH
NPEeUMYIIECTBA Mepel CYIIECTBYIOUIMMHU PaJroyCTPOHCTBAMH aHAJOTHYHOTO
Ha3Ha4YCHUs.

B 3akiroueHue cieayer MOSCHHTh, YTO TEPMHUH «IHEPTEeTHYECKUH Ka-
Hajl», UCIIOJb30BaHHBIH B Oojiee paHHel cratbe «KocMHUecKue SHepreTH-
YeCcKHe KaHaJbl M COJIHEYHAs aKTUBHOCTHY [7], HE Mpeamonaral JIOKaIH3aluu
«TEMHOW» SHEPTHH B y3KOM KaHaje, COM3MEPHUMOM C pa3MepaMH B3aUMOJICH-
CTBYIOIIHX TeJ. [IpyrumMu cioBaMu, B YIOMSHYTOU CTaThe HE PAcCMaTPHUBAIIOCH
peabHO CYIIECTBYIOMIEE CBePX(U3NIECKOE B3aMMOICHCTBHE «BHYTPH)» TPABH-
TAI[IOHHOTO TIOJIS.

OTKpBITHE CBEPX(PUINICCKOTO B3aUMOICHCTBUS KOCMHUYECKHX TEIN Tpe-
OyeT Takke YTOUYHEHHUS OJHOTO MOMEHTa B pabore [8], kacaromerocs o0bsICHe-
HUs TpoiiHoro m3zoOpaxenus Connua. Kak ciefyer W3 BBIIIEH3I0XKEHHOTO,
OCHOBHAas ODHEPrust HCTPAJUIIMOHHOT'O «U3JTYUCHUA» Hallen 3BC3/1bI, C y‘IéTOM
BO3MOXKHOCTEH MCIIOJIb30BAHHON HAOMIONATENTbHON TEXHUKH, MPUHAAICKUT
HOANPOCTPAHCTBY, BPAILIAIONIEMYCS II0 YaCOBOW CTpEJNKe, TO €CTh IIPOTUB Bpa-
mennsi Connma. (IToaToMy HEOOXOMUMO BHOCHTH COOTBETCTBYIOIIHE M3MCHE-
HUSI B PUCYHOK 2 Ha ctp. 169 3T0it KHUTH).

[IpuBenéHHBIE pe3ynbTaThl MOATBEPIKAAIOT BBIBOJ, YTO BHXPEBBIE KOC-
MHYECKHE CHCTEMBI MMEIOT COOCTBEHHBIE 3(UPHBIE MONPOCTPAHCTBA, Bpalia-
IOLIMECs B TIPOTHBOIIOJIOKHBIX HAIIPABICHUSX.
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MHoromepHas auHamuka BceneHHon, koopauHaTtbl U
aKTUBHOCTb LleHTpa BpaweHun

Ha ocHOBe HOBBIX HCCJICIOBaHWI JaHbl YTOYHEHHUS paHee pa3paboTaH-
HOW Monenu MHoromepHoro Emmnoro Iloms Ddupa. PaccMorper mnpuHIUT
«OKEPHOBOB)» U BBEJICHO MOHSITHE JIOKAIN30BAHHOTO (hYPAKTAILHOTO OIS 3(Hpa.
Omnmcana Metoanka ompeneneHus koopauHat LlenTpa Beenennoit (LIB) gepes
OCHOBHOH 3aK0H 3(pupoanHaMuKy. [IpuBeIeHbI AuarpaMmbl H OCLAIIIOTPAMMBI,
MOJyYCHHBIE C TIOMOIIbI0 NPHOOPa C MCKYCCTBEHHBIM OHOIIOJIEM M XapaKTepH-
3yIOIIAe MHTEHCHUBHOCTh HETpagunuoHHOro m3mydenus L[B — 3Be3mbr AGco-
JIOTA.

W3noxeHHbIE HIKE PE3yJIbTAaThl IIOJyYeHbl MO HOBOW OSKCIEpHMEH-
TaJbHOU METOOJIOTHH, O0Jiee TOro, Ha MPUHITUIIAX HOBOW dYMIHUPUIECKON KOH-
ueniuyu. Bo-nepBeix, B Ipoliecce HeTPaJAuIMOHHBIX UCCIIe0BaHni pa3pabora-
HBl M WCIIOJB30BaHbl Ui acTpodu3nueckux HaOIIOAeHni 1a0opaTopHbIE
npuOOpBl C UCKYCCTBEHHBIM OunonosieM (3¢upHbie podoTsl) [1-3]. Bo-BTOpEIX,
JUISL HE3aBHCUMOM OIIEHKH JTOCTOBEPHOCTH SIBJICHHH HOBOH (DM3MUYECKOH peaib-
HOCTH M300pETEeH CHeNHaIbHBII METOT (PM3MYECKOH CEHCOPHUKH, ITO3BOJISIONINI
JIyOIMpoBaTh 3KCIIEpUMEHTAJbHBIE pe3ynbTarel. OCHOBHas Ieldb pPabOThl —
SMIIMPUYECKOE M3YYEHHE CBOMCTB peabHOTO MPOCTPAHCTBA-BPEMEHH U
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MHOTOMEPHBIX 3()HPOIMHAMUYECKHX TIPOIECCOB KaK B Ipenenax 3eMHOM
nmaboparopun, Tak W B Macimradax BceneHHoH. Pe3ynbraThl MHOTOJIETHHX
WCCIIeIOBaHUN KaK Hadall BBICIIEH (DPM3UKHU NAIOTCS B 0030pHOM M3JI0KESHUH.

1. EAVHOE IIOJIE DDPUPA

PeasibHOE TPOCTPAHCTBO SIBISIETCSl CTEPEOJMHAMHUUYECKH, (PpakTalbHO
MHOTOMEpHBIM MaTepuasibHbIM EnuaeivM [lonem Ddupa (EIID). Bpems — ato
Mepa JUMHaMUKU (pr3ndeckux mpoieccoB. CBepxTeKydee, KBAHTOBOE BHXPEBOE
(rypoynentHoe) EIID ynoenerBopsier nocrynary P. lekapra: «Bo Bcenennoti
Hem Hu4ezo, Kpome dgupa u e2o guxpeiiy. DNeMEHTapHbIE YaCTUIIbI, AaTOMbI U
MOJIEKYJIBl — 3TO BCETO JIMIIb HanOolee 3HEPTHIHbIC BUXPEBBIE CHCTEMBI Kak
YCTOWYMBBIE aBTOKOJIEOATENBHBIC «BBIOPOCHI) CIIOXKHBIX TYPOYJICHTHBIX IIPO-
neccos B EIID. «HanpasneHue» u3MeHeHHs pa3MepOB BUXPEH clieqyeT CUUTaTh
4-0it IPOCTPAaHCTBEHHON KOOPIUHATON («TITyOMHOI» IMPOCTPAHCTBA), BeXymIeit
B INapaJulebHble MHUPBl. Buxpu sdupa mo00i BEIWIMHBI U TOMOJOTHH 00Ja-
JIAIOT BEIIECTBEHHBIMH CBOMCcTBaMH (Maccoii) [4-7].

EIID B mo0bIx MacmiTabax, a A 3€MHOTO HaOJrofaTens W B IUIaHE-
TapHBIX MacmitabaXx B KaueCTBEHHOM (Pa30BOM OTHOLICHWH NEJHUTCS IO pas-
MepaM Buxpedl Ha 4 MmarepualibHble 00JacCTH — «CTUXUHM» (BUABI 3(QHPOB Ha
pucyHke 1): 1 — «m1a3sMeHHOe» NOAIPOCTPAHCTBO, I «IHO» Mupo3manus; 2
— TOHKOCTPYKTYpHOE «TBEpAOE» (KUAKOKPUCTAIINUECKOE) MOAIPOCTPAHCTRO,
wi  ¢eMroMup; 3 — OKHAKOE MOANPOCTPAHCTBO, MM MHKpOMHp; 4 —
ra3o00pa3HbIi MaKpo- U METaMHp OT aTOMHO-MOJIEKYJISIPDHBIX B CTOPOHY 0O0JIb-
mmx MacmTaboB [8,9]. Bce mommpocTpaHCTBa 3aHMMAOT OIUH W TOT XKe
TpEXMEpHBIN 00BEM, a 1Mo 4-i MPOCTPaHCTBEHHOH KoopaWHATE (paKTaIbHO
«pacTBOPEHBD» JIPYT B Jpyre 0e3 IMoTepy WHAMBHIYAIbHBIX (PAa30BBIX U JPYTHX
cBoicTB. OzmHaKo rpaHMIbl (a3 M3MEHSIOTCS Ha KaKIOM YPOBHE HEpapXHH
o0NajaromuX TpaBUTAIed BUXPEBBIX CHUCTEM, MOTOMY YTO COCTOSIHUE MO[-
MPOCTPAHCTB 3aBUCHUT OT MacluTada U CKOpPOCTH 3(PpUPOIMHAMUUYECKHX TPOLIEC-
COB, a TaKXKe onpeesiercs: (pakTabHBIMUA U KBAHTOBBIMH CBOWCTBaMH 3(hupa
[6,7]. Apyras ocobennocts EIID 3akimogyaercss B TOM, 4TO C POCTOM MacinTada
BUXPS pacIIUpseTCs] BUXPEBOU CIEKTp 00pa3ylollel ero MaTepuu B CTOPOHY
MeHbpIIMX MacuTaboB. Hampumep, Buxps BceneHHOM «ckpeOET mo aHY»
Mupo3znaHusi, IpOHUKAs B TIa3MEHHOE ITOIPOCTPAHCTBO.

Ha rpaduxe pucynka 1 cpenusist sneprust EIIO pactér BieBo ot 1abopa-
TOPHBIX MaclITa00B C YBEIHMYEHUEM IIOTHOCTH 3(Hpa M YIIIOBOH CKOPOCTH ®
BUXpEH, yMeHpIIaomuxcs B pasmepax. (Ha s3orepuueckom s3bIke — yBes-
YeHue «yacmomul 6ubpayuiiy). C yMeHbIIEHHEM pa3Mepa BHXps A pacTér
TaKXKe CKOPOCTb Mepeaud B3auMOJEHCTBUS V, KOTOpasi paBHa CKOPOCTU CBETa
C TOJXBKO B MOIIPOCTPAHCTBE (PH3MUECKOIO BaKkyyMma. 37AeCh (QH3MUECKHUil
BaKyyM 3aHHMaeT MexX(a30Boe HEITMHEHHOE MOAMPOCTPAHCTBO MEXKAY KUIKOH
U ra3oobpasHoit (azamu 3¢upa. MuHIMYM >Heprum Habmromaercs B mabopa-
TOPHBIX MacmITabax, HO OHA PAcTET M BIPABO 32 CUET YBEIWYCHHUS Pa3MEpPOB U
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HAINlOJIHEHUSI Tel KOCMHYECKHX BHXPEH SHEPTMYHBIM BEIIECTBOM, BKIIOUAs
KJIacCHuecKoe. B 3eMHBIX yCIIOBUSIX MPaBBIM MOABEM 3HEPTUH COOTBETCTBYET
3aKOHY (IIMKKEP-ITyMOB, KOTOPBIA B HaIIeH MOJeN OOBSICHIETCS (QIIyKTyallu-
SAMH IUIOTHOCTH 3SHEProMH(OPMAIMOHHOTO, MM aJalTalliOHHOTO Oapbepa
MEXIy KIACCHYECKONM MaTepued W HETpaJAULMOHHOW MaTepueu IpYrux Moi-
npoctpadcTB EIID [1-5]. PeanbHbli BUA SHEPreTHUECKOTO BUXPEBOIO CIIEKTpa
3eMHOI Ha0JII0JaTeIb OIPEIENIUTD TIOKa HE MOJKET.

Ha pucynke 1 nmoka3zaHo ToJIbKO 4-pe BUAA 3(HUPOB 110 YUCITY U3BECTHBIX
(ha3-«cTuxuit». BeriecTBeHHbIE MUPBI POXKAAIOTCS MO NPUHIUITY «OKEPHOBOBY B
MeK(a30BbIX HEJIMHEHHBIX TTOANPOCTPAHCTBAX TaKMM 00pa3oM, 4To 4eM 00Jib-
Ie HepapXUUecKuil MacuTad BUXPEBOH CUCTEMBI, TeM 0osiee TOHKOCTPYKTYp-
HOE ¥ 3HEProéMKOE BEUIECTBO MPOU3BOAUTCSA U 00pasyeT €€ COOCTBEHHOE TENO
B COOTBETCTBYIOIIEM MoxnpocTpaHcTBe. [loaToMy pasmep BHXpSI CHCTEMBI U
BUXpS €€ BEIIECTBA HAXOIATCS B 00PAaTHOM 3aBUCHMOCTH.

[o 3akonHy mepapxuu B Mupo3naHuM CyIIECTBYeT HE ofHa BceneHHasl.
[TosTOMY HOIDKHO CyNIECTBOBATh HEIMHEHHOE MEX()a30Boe IOANPOCTPAHCTBO
JUISL BO3HHKHOBEHHSI COOTBETCTBYIOIIMX JKCABHXPEBBIX cHcTeM. Jlormka mon-
CKa3bIBAeT, 4TO B 3TOW Heu3BeAanHoU obOmactu EI1D miasmenHas ¢a3a COCTOUT
10 KpaiiHed Mepe u3 ABYX nojada3s, Ha TpaHulle KOTOPBIX 00pa3zyercst cCOOCTBEH-
Hoe Teso Hamed BcenenHoil B Buzae mnoTHo# mimasmel. Ha pucynke 1 stoT
MOMEHT HE OTPaKEH.
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JIBuTasICh IO CIEKTPY BIPABO, MPUXOANM K BBIBOIY, YTO TaJTaKTHKa —
3TO BTOpasl Hepapxudeckas cucreMa Iocie BUXps BeeneHHOH, 1 €€ cOOCTBEH-
HOE TEJIO0 MPUHAJICKUT HEIMHEHHOMY HOATIPOCTPAHCTBY Ha TpaHmIe 3dupa-1
u 3¢upa-2. Bxomsmme B cOCTaB TaNaKTHKHA 3BE3Ibl NPUHAIICKAT APYTOMY
YPOBHIO HepapXuu (ApyroMy (QpakTaiy), TO €CTh HOANPOCTPAHCTBY MEKIY
a¢upom-2 u ddpupom-3. duU3MYCCKUII BaKyyM W BEIICCTBO Hamiero Mupa
pokaaercs B 3BE3MHBIX BUXPSAX Ha TpaHuie Meay d¢upom-3 u 3dupom-4. Ha
TUTAHETAPHOM ypoBHE (Da3bl A(upa MO MPHUHIUIY aBTOHOMHOCTH IpEBpalia-
I0TCSL B peajibHble (B HalleM MOHMMAaHWHU) JIOKAJM30BaHHBIE B MPOCTPAHCTBE
CTHXHUH: OTOHb — 3eMJI1 — BOJia — Bo3ayX. [IaToit (a3oBoii cTuxueit B JaHHOM
ciyuae sBisercs: a¢upHoe Teno 3emun. Beero momkHO ObITH 7 BHIOB 3dupa.
OTH BOnpocH enié 0yayT 00CyKIaThCs B AadbHEUIIIEM.

YuaukansHOU 0co0eHHOCTRI0 EIID sBNsieTcss «KBa3HANCPHBIN) XapakTep
NEPEHOCca YHEPTHU MO OCH A Ha PHCYHKE 1, CBS3aHHBIA C KBAaHTOBOM TpPaHC-
(opMmanmeli, CHHTE30M WIIM PacmagoM BHXpel 000N MpUpOIBL. ITO «Kpac-
HBII» W «pHONeToBHIi» »Heprokackaael B EIID [8,9]. Kpome Toro, memoe
KPBUIO CHEKTpa XECTKO MOJYMHEHO NPHUHLUILY HAaUMEHBILIETO BO3MYILEHHS
a¢upa (HaUMEHbIIETO JEHCTBUS), KOTOPHI PAaBHOCHWJICH «TPABUTALMMY» MO 4-if
IIPOCTPAHCTBEHHON KOOpPAMHATE B CTOPOHY «AHa» Muposnanus. Iloatomy B
HallleM BEIIECTBEHHOM MHpE IpeolsiafaeT «(pHOJIETOBBI» IHEprokackas ¢
NpeBpallleHneM BHXpel adupa B Ooiee TOHKHE CTPYKTYPHI M MOTJIOMICHHEM
sHeprum (3Heprusi TypOYJIEHTHOCTH 3(Hpa CTPEMHTCS «OCECTh Ha [HOM).
«KpacHblil» 3Heprokackaza, NpensTCTBYIOIIUNA «cMepTw» BcenenHoil, compo-
BOJK/IA€TCS BBIICIIEHHEM SHEPIUH, HO ISl pean3anuy TpeOyeT ocoObIX ycio-
Buil. (Hampumep, ans Hamero Mupa 3TO YCIIOBHS CYIIECTBOBaHHUS 3BE3N).
BakHO OTMETHTB, UTO CBEpPXTEKy4He CBOiicTBa 3dupa Hanemstor EIID Bupty-
IPHBIMH YepTaMH (110 TUITy BHPTyalH3aluK (GHU3NYECKOro Bakyyma). B stmx
YCIIOBUSIX BO3HHMKAeT dHEProMH(OPMAIMOHHBIA Oaphep MEXAy BUAaMH Mare-
PHH, TIPUHAICKAITUMHE Pa3InYHBIM OJIPOCTPAHCTBAM.

EcTh nmpuuuHbI, 00BACHAIOMNE, TOYEMY SHEPTHs HAIIETO MPOSBICHHOTO
MHpa NPHHAIICKHUT BUXPEBBIM CHUCTeMaM (DU3UUECKOr0 BaKyyMa, 3aHHMalo-
MM MECTO Ha TpaHuIle MeXAy 3 u 4 momnpoctpancTBamu (3dupamu) EIID.
Bcé neno B mepenaue sHepruu BpalleHusi BcelneHHOW 3BEHBSIM BUXPEBOM
HepapXUUECKON HEeNH OT OONBIINX CHCTEM MEHBLIMM C Y4ETOM 0C000# Hemu-
HeWHOCTH M3MeHeHHst IoTHocTH EIID Ha rpaHMmax ¢as3oBBIX COCTOSHHUM.
31echk TpaleHT IIOTHOCTH TYpOyJICHTHOTO 3¢Hpa poxkaaeT ocoboe (BUPTyaib-
HOE) TPaBUTAllMOHHOE MOJIe, CO3/1aBasi yCIOBHS ISl MaTepualiM3alud BUXpe-
BBIX CUCTEM U Pa3BUTUS «KPACHOT'0» IHEProKacKaja, BBIICIAIOUIETO SHEPTHUIO.

Buxpp BcenenHoit ¢ «rémHoi» mist Hac 3Be3noit Abcomora B LleHtpe
BpamaeTcs M MO NPUHINITY OKEPHOBOB» Ha HEIMHEHHOW TpaHHWIE pas3jierna
MeXIy HoAmpocTpancTBaMu | u 2 (3¢upamu Ha pucyHkKe 1) co3maér «KUIKo-
KPHUCTAUIMYECKOE» TaJaKTHIECKOe BEIIECTBO M HEBHIVMEBIC BUXPH-TAIAKTUKU
CO CBOMMH HEBHIUMBIMH <«3BE3maMu» B LeHTpe. (OTH  «3BE3IBD»
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COBPEMCHHBIMH YUEHBIMH BOCIPUHUMAIOTCS KaK «4EpHBIE ABIPB»). Kaxnas ra-
JIAKTHKA aKTHBHO BO30YXXJAaeT HEIMHEWHBIC TPAHMIIEI MEXKIY 2 B 3 TIOJIPOCT-
paHCTBaMH, TO €CTh 0 HI)KHEH TpaHHWIe XKUAKOH (aspl. [Ipm sToM reHepu-
pYeTCsl HEBUANMOE (GKHIKOE» 3BE3IHOE BEIIECTBO M 00pa3yIOTCs HAIIH 3BE3/bI,
KOTOpBIC Ha HEIMHEHHOM yJacTKE MEX/y MOJANPOCTPAHCTBaMH 3 U 4 MPOU3BO-
JIIT KJIACCHYCCKOE BEIIECTBO B criekTpe Tabmmibl Menaeneea [10] u Hamu
SJEKTPOMAarHUTHBIE BOJIHBI, BOCHPHHUMAeMble B BHIUMOM YYacTKE CIIEKTpa
OMOJIOTMYECKUM 3pEHHEM W TellecKomamu. Jlemath BBIBOABI O (HM3MYECKUX
3aKOHaX U CTPOEHHUM TallakTUK U BceneHHO# mo kmaccuueckoMy (3JIEKTpOH-
HOMY) 3JIEKTPOMATrHUTHOMY U3JIyYEHHUIO MOXHO TOJBKO B CAaMOM HEPBOM IpH-
ONVKCHUH.

OOBIYHBIE 3JIEMEHTAPHbIEC YACTHIBI B HAIIEM ITOJNPOCTPAHCTBE SIBIISIOT-
Cs1 KOHEYHBIM JJOCTATOYHO CTAOMIIBHBIM ITPOJXYKTOM BEIIECTBEHHOTO NPOM3BOJ-
ctBa B pamkax EIID. Ommako Oolee TOHKOCTPYKTYpHOE TallaKTHUECKOE M
3BE3HOE BEUIECTBO (A1 HAC HEBHIMMOE, «TEMHOE» BEILECTBO, WJIM KBa3H-
BEILIECTBO) AOJDKHO OBITH OCOOEHHO 3HEpro&éMKNM. [lo-BHOMMOMY, HMEHHO 3TH
BUJIBI MAaTEPHH, IPHHAAJICKAIIIE NTapAJUICIEHBIM MUPaM, CO3Jai0T HEBUIUMBIN
YIUBIISIIOIUE acTpO(MU3UKOB PE3epB DHEPIHU 32 MpeAeiaMd TPaAUIMOHHOTO
(U3MYECKOTO BOCIIPUSTHSI.

HetpynHo 3aMeTuTh, 4TO pOXKIECHHE HALIETO MUpPa HIET OAHOBPEMEHHO
1o «(puoyeToBoMy» B MakpoOMHpE U «KPAaCHOMY» B TOHKOM MHpE 3HEprokac-
KaJiaM ¢ COOJII0ICHHEM dHEepreTHYecKoro bananca B pamkax EI1D. Otu mporiec-
CBl B KBa3UCTallMOHAPHOM PEXHMME PEaNN3yIOTCsl TOIBKO B MPOCTPAHCTBEHHBIX
Mmacmrabax Buxps Beenennoii. Habmomaemple peqkie CTOXacTHIeCKHe BHIOpPO-
CBl, BOCIIPUHMMaceMbleé HaMH KaK aHOMAJbHBIC SBICHUS, — 3TO (u3nueckue
(heHOMEHBI, KOTOpBIE HapsIy € (IMKKEp-IIyMaMd JOKa3bIBalOT PEAbHOCTH
9HEPreTHYECKOro B3aMMOJCHCTBHS MEXIy MaTepHalbHBIMH IIOANPOCTPAHCT-
Bamu EIID. B Mukpomupe, TO €CTh CO CTOPOHBI 00JIee TOHKUX TTOANPOCTPAHCTB
Tako€ B3aUMOJICHCTBHE HA3BIBAIOT «HYJIEBBIMH KOJEOAHUSAMH BaKyyMay.
Mo>kHO CKa3aTh, UTO B HAIIl BEIIECTBEHHbIN MUp «CTy4aTCs» ¢ ABYX CTOPOH.

B CcOBpeMEHHOM €CTECTBO3HAHUH i1 OOBSICHCHHS HAOJIIOJAaEcMbIX B
KocMmoce siBieHMII MCTIONB3YeTCs MOHSTHE THIMOTETHUYECKOH «TEMHOI» MaTe-
pun. B nameit monenn EIID nomoOHas mexdasHas kBazumarepusi (KBa3uyac-
TUIBI) U TPOTOMATepHs B BUAE MEPBUYHBIX TOPOMAATBHBIX M HUTEBUIHBIX
BUXpeH (TIepBUYHAsT TYpOYJIEHTHOCTB), & TaKKe APYrHe BUABI KBa3HBEIIECTBA
€CTECTBEHHBIM 00pa30M 3aroJHAET BCE MOIPOCTPAHCTBA (CM. PHCYHOK 1).

W3BecTHBIN onTHYECKHi OOJMK HEOECHOrO Teiaa — 3TO €ro CYLIHOCTh,
NpOSIBJICHHAs B (M3NYECKOM BaKyyMe, Ha BEpXHEHl IpaHuIle MOANPOCTPAHCTBA
3. B #eHcTBUTENEHOCTH B COCTaBE JII000T0 BPAIIAIOIIETOCs TeJla MO MPUHINILY
ABTOHOMHOCTH (()paKTaJbHOCTH) CKpbIBAE€TCS MHOTOMEpHas 3(UpoIUHAMHU-
YyecKasi CTPYKTypa, MEepeKphIBAIOIIAs 110 BUXPEBOMY CIEKTPY HECKOJBKO MOM-
TPOCTPAHCTB (B CBOCH BHXPEBOi mosoce) [4-7].

Ectb ocHOBaHUS yTBEp)KIaTh, YTO BEIIECTBO, POXKAEHHOE IO MPHUHIIUITY
«OKEepHOBOB» B CBEPXTEKy4el cpefie, IMEeT CIMPaIbHOCTh OJTHOTO 3HAKa.
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Bcee ycroituuBbie BelnieCTBEHHbIE MaTepHalIbHbIE MUPBHI BO BceleHHOH, Kak u
HaIll TIPOSBICHHBIA MHp, IPABOCIUPANBHBIE (JCBOCHHPAIBGHBIC aHTHYACTHII
TOSABIISIIOTCS B PE3yJIbTaTe BTOPUYHBIX IIPOIIECCOB). 32 CHMPAIFHOCTh BEIIECTBA
OTBEYAET BPALATENIbHO-TIOCTYATENbHOE ABI)KEHNE Halllel BeeneHHOM.

2. OCHOBHOI 3AKOH ®UPOJUHAMUKU

KaxnoMmy ypoBHIO cHuCTeMHO# nepapxuu BceneHHo# npenHasHaueHa
CBOSI IPOCTPAaHCTBEHHO-BpeMeHHas Huia B EIID mo npuHIuUmy (pakraabHOM
aBToHOMHOCcTH [4,5]. Ilocnennee mnoapasymeBaer, 4ro Jro0as MOJCHCTEMA
(ramaxTHKa, 3B€3/1a) SBISETCS. MUHUBCEIEHHOH CO CBOMM MHOTO(A3HBIM MOJIEM
a¢upa 1 «THOM» B LeHTpe rpaButanuu. (Hanpumep, «1HOM» Hamiel miaHeTap-
HOM CHUCTEMEI SBJISIETCS IIa3MEHHBIN 00beKT — COJIHIIE; IIaHeTa 3eMIIS TOXKE
UMeeT IDIa3MEHHOE «IHO» B BHIE PACKal€HHOTO BHYTPEHHETO sapa). JTO
cBoiictBo EIID BceneHHON MOXHO Ha3BaTh MPUHLUIIOM IOJEBOM CHUCTEMHOU
(hpakTadbHOCTH, UTO JAaET OCHOBAHHME BBECTH IMOHITHE AUCKPETHOTO, JTOKAIH30-
BaHHOTO (pakTampbHOro mois 3dupa (PIID) KoHKpeTHOro HEOECHOTO Tena
(cucremsr). ®IID moacucTeMBl IMEET LHEHTPAIBHYI0 CHUMMETPHIO U 00Jamaet
CBOWMCTBOM pEaJbHOM IpaBUTAINHU, OMpPEICIIeMO MHOTOMEPHBIM TPaIUCHTOM
IUIOTHOCTH 3(hUpa B paJraibHOM HaNpPaBICHHH.

Kak Bumum, peanbHble KOCMHYECKHE CHUCTEMbI HMEIOT JMCKPETHBIC
@I, rme HekoTopble (as3bl ddupHOro Qpaxrana MOryT OBITH IIPOCTPAHCT-
BEHHO pa3o0uieHb! (Harmpumep, (aza KIIacCHYecKoro BellecTBa B MaciuiTabax
CoHEeYHOW CHCTEMBI), U OJHOBPEMEHHO BXOAAT B coctaB EITD Bcenennoit u
Mupo3gaHust B pe)kKuUMe «PAacTBOPEHHS». AHAIOTUIHOE CONOAYNHEHHAE MOXKHO
HaOJFOIaTh MEXIY PETHOHANBHBIMH U (peeparibHBIMA YPOBHSMH TOCYIAPCT-
BEHHOTO YCTPOWCTBA.

OmnrcaHHOE B MPEBIAYIIEM pa3jene 00pa3oBaHUE BEIIECTBEHHBIX (OpPM
B Mex(}a3oBeix mnoampoctpancTBax EIID mo mpwHOUIY <«KEPHOBOB» BO
Bpamaronieiics BeeneHHOH He sBIseTCS eIMHCTBEHHBIM criocoooM B [Ipupore.
JluHaMu4ecKue MpoIecchl HAllero MUpa B HEJIMHEHWHBIX MOJNPOCTPAHCTBAX,
WM TPaBUTALMOHHBIX IMOJSAX JIOOBIX IOJCHCTEM CIIOCOOHBI T'€HEPUPOBATH
MPOU3BOJIHBIE (DOPMBI BELIECTBA «CBEPX(PHU3MIECKOW» ITPUPOJIBI, TO €CTh KBa3M-
BEILIECTBA U COOTBETCTBYIOIINX BUXPEBBIX BOJIH, B TOM YHCIe TUNA Jie bpoiist.
HanomuuM, 4910 Odyanusm eonna-uacmuua aeénsemcsa @ynoamenmanbHoim
ceoiicmeom euxpesozo EIID.

Takum 00pa3oM, KOCMUYECKHE CHCTEMBI, NMEIOIINE LEHTpP TPaBUTALHH,
SBJISIIOTCSL HE TOJIbKO MHOTOMEPHBIMH BHXpSIMH 3¢upa, aAudQepeHraIbHo
BPAIIAIOIIMMHKCS Ha ONPEACIEHHOM yyacTke 4-i (hpakTaabHON KOOPIUHATHI, HO
Y 3aIl0JIHEHBI COOCTBEHHBIM KBAa3WBEIECTBOM C BHXPEBBIM CIIEKTPOM, 3aBUCS-
MM OT MacChl EHTPAIBHOTO Tesa. Buabl reHepupyeMbIX B MOJCHCTEME BUX-
peli-BOJIH M JHarpaMMbl X PacIpOCTPAHEHHs B IPOCTPAHCTBE OIMUCHIBAIOTCS
OCHOBHBIM 3aKOHOM 3()UPOJMHAMUKHU, OTKPBITOM B aekabpe 1999r. mo pesyib-
TaTaM SMIHpHYecKux HaOmomeHwmit [11,12]. M3ydeHue KBa3MBEIIECTBEHHBIX
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BUXPE-BOJIHOBBIX CTPYKTYp B pamkax ®IID Ha moBepxHOCTH 3eMiIM paBHO-
CHWJIPHO HW3YYCHHIO (QyHIAMEHTAIbHBIX CBOUCTB EIID («kak BHH3Y, Tak H
HaBEpXy»).

Hanum GopMyImpoBKY OCHOBHOTO 3aKOHA Y(PHPOJUHAMUKH (TPaBHTAIIH-
OHHOE TI0JIE OTOXKIECTBIIETCS C rpaaneHToM IuotHocTH PIID B pagnansHOM
HalpaBJICHUH):

JIrobo#t muHaMHYecKui (hU3NUECKHH TPOIIECC, CBS3aHHBIN C IepeMele-
HHEM MacChl, BO30yX/1aeT B HEIMHENHBIX MOIPOCTPAHCTBAX MOJCUCTEM (B UX
®II3) 12 TumoB BUXPEBBIX BOJH, B MX 4YHCIE IPONOJbHBIE, MONEPEYHbIE U
MPOOJIHO-TIONIEPEYHbIE, PACIPOCTPAHSIONUECS NPSIMOIMHEHHO B BHIE HE
PacXOIIINXCS MYYKOB Yepe3 Kaxaple 15° B IUIOCKOCTAX MEPIECHIUKYIISAPHOM,
napauienbHOl U ToJ yrioM 45° K TpaideHTy TpaBUTAlMOHHOrO mojs. OT
BEPTHKAIBHON HYJIEBOH INIOCKOCTH, MPOXOAALIEH Yepe3 MPOJ0JIbHYI0 TOPU30H-
TaJIbHYI0 BOJIHY, CJ€Ba OT HAOIIOAATeNsl, HOPMaJbHO OPHUCHTHPOBAHHOTO B
TPaBUTAIMOHHOM II0JI€ JIMIIOM B CTOPOHY PacIpOCTPaHEHHs BOJIHBI, (POPMHUPY-
I0TCS BEIECTBEHHbIC BHXPE-BOJIHOBHIE ITOTOKH, a CIIpaBa — aHTHBEIICCTBEH-
HBIC; B BEPTUKAIBHOHN IUIOCKOCTH BEIIECTBEHHbBIC BOJIHBI HANPABJICHBI BHU3,
AQHTHBEIIECTBEHHbBIE — BBEPX.

Ha pucynke 2 u3o0pakeHa JuarpaMma pacrpocTpaHEeHHUs! BOJIH B j1abo-
paTOpHBIX YCIOBHSX, ryie Hudpoil 9 0003HaYEeH Ipy3 MasTHHKA, KOJEOIole-
rocs B TOPU3OHTAIBHOW IUIOCKOCTH Ha TPYKHHE, 3aKpEeIIEHHON B Touke 8.
(MasiTHUK MPUHAIICKUAT IPHOOPY C HCKYCCTBEHHBIM Oromosem [1-3]).
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Wznyuenne mo nuauM 1 — 1 — 3T0 Mpo0IBHBIE S3(UPHBIE BOJIHBI B BULIE
TOPOUANIBHBIX BUXPEH, 3aKPYUEHHBIX TOJILKO B HAIIPABICHUH IBIKCHHUS (CIIU-
HOBoe umcio S = (). B HampaBmennu 2 — 2 pacupoCTpaHSIOTCS MOMEPEUHEIC
BOJIHBI B Buze nopoxkn Kapmana (S = 1, aHamor seKTpOMarHUTHBIX BOH). [1o
muEAn 3 — 3 ¢opMEpyeTcs MPOAONBHO-TIONIEPEYHOE W3IIydeHHe TOPOB,
3aKpY4YEHHBIX B JIByX HalpaBJCHUSX C IIPAaBOBUHTOBOM CTPYKTYPOH M Iarom
BuHTa 45° (S = 0,5, aHayor 3JeKTpoHa). DTO BEIIECTBEHHbIC BOJHEI ¢ bpoiinsa
B HEKJIACCHUECKOM MNOANpocTpaHcTBe. B HampaBnenuum 3'— 3° wusmydaercs
aHaJIOTW4YHAs aHTUBENeCTBeHHass BoimHa xae bpoing (S = - 0,5, ananor
no3uTpoHa). OcTalibHbIE BOJHBI paccMOTpeHbI B [11,12].

B omimune ot MeTona «OKEpHOBOB)» IO OCHOBHOMY 3aKOHY 3(HpOIHMHA-
MHKH 00pa3yloTCsl PaBHBIC KOJIMYECTBA BEUIECTBCHHOW M AHTHUBEIIECTBCHHON
Mmarepun. TodHO Takke B (PU3NUECKUX Ta00PATOPHBIX SKCIEPHUMEHTaX CO3IAl0T
«HE3aKOHHOPOJKIEHHBIE» KIACCHUYECKHE Maphl YaCTUIa-aHTHIACTHIIA.

B ycnoBusix cucTeMHOH (PpaKTanbHOCTH «pO3a» KBa3HBEIIECTBEHHOTO
BUXPE-BOJIHOBOTO M3IY4EHHs OAHOBPEMEHHO BO30YXIAETCS B reO(U3MUECKOM,
COJIHEYHOM M JIPYTUX I'PaBUTALUOHHBIX NOJIX Bcenennoil, Ho B kaxxaom @I1D
co cBouM KauecTBOM. CKOpPOCTh pacrpocTpaHeHus 3(UpHON BOJIHBI U YIJIOBbIE
CKOPOCTH BpAIlleHUS BUXpeH 00paTHO MPOMOPIMOHAIBHBI pa3MepaM IMocien-
HHX, TO ecTh B Kaxk oM PIID cBos CKOPOCTH pacTipoCTpaHEHUs paccMaTpUBae-
MbIx BoJH. 1o nanueiM H.A. Ko3bipeBa u A.®. OxaTpruHa CKOPOCTh paclpocT-
paHeHHs] HETPaJULUOHHBIX BOJH Ha MOBEpXHOCTH 3emiu okoso 30 xm/c (B
ra3zoo0pasHoii paze OIIO 3emmn).

Buxpesbie BoHBI 0071a71al0T 0cOOBIMHU cBOMcTBaMH. OHH, BO-TIEPBBIX, B
HeogHopomgHoM OIID 3emiu BO30YKAAIOTCS MPEHMYIIECTBEHHO B TOPH30H-
TaJIbHOH IUIOCKOCTH, a BO-BTOPBIX, OCTAaBILIOT MOCIIE ce0sl CTAMOHAPHOE MO0~
Oue B BHIE NPOCTPAHCTBEHHOTO KaHalla, 3allOJHEHHOTO COOTBETCTBYIOIINM
KBa3MBENIECTBOM. Takol «ciien», KpoMe M3Iy4eHHs MEXaHHIeCKOro MasTHHKA,
CO3/1aéT AJIEKTPOHHBIM, JIa3€pHBIM Jyd W 3JIEKTPOMArHUTHBIE BOJHBI Oojee
HU3KHUX d9acToT. IIpum 3TOM KBa3MBEHIECTBO €1a00, HO IOCTOSHHO HPUTSTH-
BaeTcs 3eMIIEH, a aHTUKBA3UBENIECTBO — OTTaJIKUBaeTCst. OTHOBPEMEHHO HEKO-
TOpBIE COCTABIIIOIINE KBAa3UBEIIECTBA B JAOOPATOPHOM MOMELICHUH CHOCHUTCS
3a c4€T BpaIIeHUs 3eMJIM B pa3HbIe CTOPOHHI 110 HAIIPaBJICHUIO BOCTOK—3ara/.

VHTeHCUBHBIE HETPaIUIIOHHBIE BOJIHBI IO CXEMe PHCYHKa 2 MPH OpOu-
TaJIbHOM JIBIDKCHUH M3JIy4aroT BCE KOCMUYECKHE Teja (TUIaHEThI, 3BE3MBI U JIp. ).
HecMotpst Ha OTCYTCTBHE ClIEMAIBHOTO KOJI€0aTeILHOTO Mpoliecca, B HalpaBs-
JICHUH JBWKEHHS M3JIy4aroTCs IIPOJIOJIbHAS U APYTrue BOJIHBL. Bua nmuarpamMel
Y THITBI M3JIy9aeMbIX BOJIH HE 3aBUCST OT COCTaBa, ()OPMBI HU3ITyHarOUIEro Tesa
Y Macchl LICHTpa TpaBUTALUH (3BE3/1bl, LIEHTpa ranakTuky, Llenrpa BeenenHoi).
V3meHsieTcs TONBKO CHEKTP W3IydYeHHMs, CABUTAIOIIMIiCS B CTOpOHY Ooiee
BBICOKMX IIPOCTPAHCTBEHHO-BPEMEHHBIX YacTOT C POCTOM OpPOHTAIBHOH CKO-
POCTH W MacChl IIeHTpaJbHOTO Tema. [loaTromy BceneHHas mo OCHOBHOMY
3aKOHY 3(UPOANHAMUKH, a TAaKXKe [0 IMPUHIIUITY «KEPHOBOB) 3aIlOJTHEHA HEBU-
JTUMOI MaTepueil B 04eHb NTMPOKOM CIEKTPE BUXPEBBIX MacCIITaOoB.
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B mae 2002 1. 6bI1 MpoBeAEH 1a00paTOPHBIA SKCIIEPUMEHT 0 B3aUMO-
NEUCTBUIO d(UPHBIX BOJIH C Pa3IMIHON BUHTOBOW HAINPABIIEHHOCTHIO, TO €CTh
MIOTOKOB KBa3WBEILECTBA M AHTHUKBa3MBEIlEeCTBA. BMmecTo okumaemoro mpo-
Iecca aHHUTIUIIIA B MECTE€ CMEIICHHSI BOJH HHU3KOW 9acTOTHI OOHAPY)KEHO
TUIOTHOE, SHEPTHYHOE U YCTOWYMBOE TEMHOE» BEIIECTBO, O0IaIaroIee peab-
HOW MAaccoll ¥ Ha3BaHHOE HaMU 3¢uponuem. [1o BceM KpHUTEPUSM 3TO aHAJIOT
W3BECTHOT'O MO3UTPOHUS. Y TUBUTEIBHO, YTO B KaHAJIC U3 3DUPOHHUS MOICPIKHU-
BaeTCsl He3aTYXaIOUIN MPOLECC «TOPEHHs» MOoce KPaTKOBPEMEHHOTO BO3IEH-
CTBUS HA HETO OTKPBITHIM I1ameHeM [13].

Ilo-Bunumomy, yuénsie npeBHero Bocroka um Erunta mzywyanu onucas-
HbIC 3(QUPOAMHAMHYCCKHE CTPYKTYPhI M Ha3BaJld KBAa3HBEIICCTBO CYIIHOCTHIO
«An», aHTIKBA3WBEIIECTBO — CYITHOCTHIO «HMHbY», a 3pUPOHUI — >KU3HEHHOH
sHepruei «u».

3. OMPEJIEJIEHME KOOPJIMHAT LIEHTPA BCEJIEHHON

3Has OCHOBHOW 3aKOH 3()MPOJMHAMHMKH M pacrHoyaras BO3MOXXHOCTBHIO
9KCIIEPUMEHTAILHOM PErHCTpanyuy HETPAJUIHNOHHBIX M3IYYEHHH C MOMOMIBIO
CBEpX(U3NUECKOTO NMPHOOpPa, MOKHO OBLIO HAadaTh H3ydeHHE S(HUPOIUHAMHU-
YEeCKHUX MPOILIECCOB B BHUXPEBBIX CHcTeMaX BceneHHOH ¢ IeNbio OnpenesieH s
koopauHat LlenTpa Bpamenus. Kpome Toro, nmenach BO3MOKHOCTh HCIIOJIB30-
BaTh NyOuupyronmi (PU3NKOCEHCOPHBIH KOHTPOIIb, JAIONIMN COBEPLICHHO aHa-
JIOTUYHBIE Pe3yIbTATHI.

Hauném c paccmotpenuss ConHeuHoi cucteMbl. [lmanera 3emiiss 1BU-
JKETCs TI0 OpOHTANBEHOW TpaekTopuu Bokpyr ConHia B mognpoctpancTee OI1D
co ckopocThio 30 km/c, co3naBas BCTpeuHBIH 2QupHBIH BeTep Vo. Kpome sToro
BETpa, Ha 3eMIII0 JICHCTBYET «BMOPOXEHHOE» B IOJIIPOCTPAHCTBO TPABUTALH-
onHoe nosie CosHIa, MOPOXIarolIee MOMYTHBIH 3(HPHBIH BETEP CO CKOPOCTHIO
Ve < 360 xw/c. DOta mmppa ompenensercs CKOpOcTbio BpameHust CoiHIA.
Haxonen, 3emyisi HaxoOuTcst B TOTOKE (OTOHOB M DJIEMEHTAPHBIX YaCTHII,
M3JIy4aeMbIX Halllel 3BE370M.

[TepBble 1Ba BHEIIHUX NOTOKA 3¢upa Bo30YkKIAIOT B Telie 3eMJIH BUXPE-
BBIE BOJIHBI, KOTOPBIE PACIIPOCTPAHSIIOTCSA B BHJE JIy4el THaMETPOM C IUIaHeTy,
YCIIOBHO TMOKa3aHHBIX Ha pUCYHKe 3. J[BmkeHue 3emuin BO30YyXKIaeT B opOH-
TaJBHOW IUIOCKOCTH BEIIECTBEHHYIO BOJHY BBo M aHTHBeIeCTBeHHYIO ABo.
ITomyTHBIN «TpaBUTAIIMOHHBINY» BETEp COOTBETCTBEHHO BO30YXKAAaeT BOJHBI
BBc u ABc. TlockonbKy MO OTHOIIEHHIO K rpaBUTalMOHHOMY nomro ConHua
paccMmarpuBaeTcsl BEpTHKaIbHasl IUIOCKOCTh, TO 00€ MpOJOIbHO-TIONIEpEUHbIe
BOJIHBI, HamnpaBjieHHble B CTOpoHYy CoJHIA, O OCHOBHOMY 3aKOHY
3(GHUPOIMHAMUKY SIBISIFOTCSI BEIIECTBEHHBIMU. B ciydae pajguanbHOrO MoTOKa
or ConHLa BTOPUYHBIE BOJIHBI PACIPOCTPAHSIOTCS TAaKK€ MO YKa3aHHBIM Ha
PUCYHKE HaIpaBICHUSM, BJIHMBAsACh B Yy3KHE SHEPreTHYECKHWe KaHaibl (Ha
pPHUCYHKE 3 3TOT MOMEHT HE OTPaXkEH).
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ITo pe3ymbTaTam SKCIEPUMEHTOB BO BCEX clydasx 0osee 3QPEeKTHBHO C
3eMuIéli B3aUMOJICHCTBYIOT BEIIECTBEHHBIE BOJHEBI, TO €CTh BBo, BBc, KOTOpbIe
MIPOHU3BIBAIOT IUIAHETY HACKBO3b, HE B3aUMOJAEUCTBYS ¢ ABo m ABc u3-3a
pa3nu4usg B CIEKTPATbHOM COCTaBe. BHXpEBBIE CIIEKTPHI BEIIECTBEHHBIX BOIH
TaKXKe HE IePEKPHIBAIOTCS B CBA3M C OOJNBIINM pa3iIHdieM cKopocTer Vo u Ve.
3T0 1MO3BOJISAET UACHTH(HUIIMPOBATH BOJIHOBHIC MOTOKU SMIMPHIECKUMH METO-
Jamu. bonee poAcTBEHHBIMH K HallleMy BEIECTBY OKa3bIBaroTcs notoku [1Bo,
BBo, uTo moaTBepkgaeTcsl CIENHMANBHBIM aHAIN30M CYTOYHBIX BapHallUi
3IEKTPUUECKOTO MO 3eMIIH.

Crnenyromas 1Mo HepapXuM BHUXpeBas CUCTeMa — 3TO Hala [ anakTuka,
IUIOCKOCTh KOTOPOH COCTaBIISET C 3KBAaTOPUANBHOM IUIOCKOCTBIO 3€MJIM YIOJ
60°. Ha mmpore Cankt-IlerepOypra B HOYHOE Bpemsi MIICUHBINA ITyTh OKAa3bI-
BaeTcsa B 3eHUTE. [103TOMY XOpOIIIO PErHCTPUPYETCS TOJNBKO BCTPEUHBIH dHp-
HBIH BeTep (MPOJOIbHAS BOJHA) HA TAJIAKTHYECKON OpOUTE CO CTOPOHBI CO3BE3-
must Jlebenp m B cpemHem cmabee llentp [amaktukm [1-3]. OcrameHbIe
SHEPreTUIeCKUe MOTOKHM Ha TaTaKTHIeCKOH opOnuTe MICHTH(PHUINPOBATH T0CTa-
TOYHO CIIO’KHO, XOTS OCHOBHOW 3aKOH I(PHPOTUHAMUKH PAaOOTaeT W HA ITOM
YpOBHE.
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Pucynox 3.

Suumkioneaust Pycckoit Meiciu. T. XXV, cTp. 216



Pycckoe ®usmyeckoe OO1IecTBO

B monorpaduu [14] u B cepun myOnmkammii A.A. EdpumoBa u A.A.
[InutansHOM ommcaHa rioOaibHAas aHW3OTPONHS HMPOCTPAHCTBA B HAIpaBie-
HHUH “KOCMOJIOTHYECKOTO BEKTOPHOTO MTOTEHITHANa” ¢ KOOpIUHATAMH BO BTOPOit
SKBAaTOPHANFHOM CHCTeMe OTCU€Ta: MpsAMOe BOCXOXIeHme o = 270£7° u
ckiIoHeHHe 0~ 34°. D10 0onHO W3 M30paHHBIX HANPABICHHH B MEKTAIAKTH-
94EeCKOM MpOCTpaHcTBe, OTKphiToe FO.A. BaypoBeiM, A.A. EdhumoBbiM u A.A.
InuransHoit (aHu3orpornus BEII). I[Io MouM oLeHKaM 3TO OJUH M3 BHUXpe-
BOJIHOBBIX ITOTOKOB, BO30Yy’K/JaeMbIX B TPaBUTALIMOHHOM Hose BceneHHoi 1o
OCHOBHOMY 33aKOHY 3()HMPOAWHAMUKU U PErHCTPUPYEMBIH MPHOOPOM C HCKYC-
cTBeHHbIM Ouomosem [1-3, 15,16].

B oTo#i cuTyanuu OyneM OpHMEHTHPOBAThCS Ha CXEMy PHCYHKa 3 C
3ameHoil Comana Ha llentp BcenmeHHoi#l («kak HaBepxy, Tak W BHHU3Y»). Ilo
OCHOBHOMY 3aKOHY 3()HMpOIMHAMHUKH IIOJyYHM AaHAJOTHYHYIO KapTHHY IpH
oToXxaecTBiIeHMH MoToka BBo ¢ anmzorpommeirt BEI. Jlns storo ectb Bce
OCHOBAHHS, TaK Kak B padbote [17] onpeneneHs! IpuOIN3NTEIbHBIE KOOPANHATHI
ocu BpamieHns BeemenHoit: o =315+ 30° u 6 = 0 + 20°. Ecnu oT yriia o OTHATB
45°, TO MONMy4YMM s BEUIECTBEHHOro MmoToka o = 270°, TO ecTb mIpsAMoe
BOCXOxkJieHue anusorponuu bEIII.

IIpubopoM ¢ HCKYCCTBEHHBIM OHOIOJIEM, HMMEIOIEM AuarpaMmy Ha-
NPaBJICHHOCTH LIMPHHOW MeHee 3°, OBbUIM ompeleNieHbl 0ojiee TOYHBIE KOOp-
nquHatel anusotponuu BEIL, a mpu moBopoTe MakcHMyMma JuarpaMMbl ipudopa
Ha 45° mo yriy o MpPOTUB YaCOBOW CTPENKH OOHapy>keHa paHee HEH3BECTHas
akTuBHast obnacte B KocMoce: npamoe eocxoscoenue o = 330 £ 3° ckno-
Henue O = =25 * 3°. Ora obnacts Obuia Ha3zBaHa LleHTpoMm Bceenennoit (IIB),
w 3Be3norr Abcomrora (3A), MOTOMY 4YTO MO OCHOBHOMY 3aKOHY HMMEHHO
37IeCh JOJDKEH PaclioyiaraThCsl TPaBUTALMOHHBIA M IIJIa3MEHHBIA [EHTP BUXpe-
Bol cuctembl. HerpanunuoHnHas sHeprus v akTuBHOCTh [IB-3A okaszanuch
CaMbIMHU BBICOKHMH M3 BCEX M3BECTHBIX KOCMUYECKHX HCTOYHHKOB M3ITyIEHUS.

Beriire 0bUTO MOKA3aHO, YTO MO COJHEYHOM CXeMe Ha PUCYHKE 3, rie
3emuisi Bpalaercs IIPOTHB YaCOBOW CTpeliku, Handouiee 3ppekTHBHBIMU OKa3a-
nuch u3nydeHus //Bo, BBo. DTa olileHKa OcTajach CIpaBeIMBOI U U BUXPS
BceneHHoM, 4TO MOATBEPKIACHO SMIMPHUSCKUMH HAOTIOAEHUSIMH U aHHU30TPO-
nuert BEII [14]. Takum o6pa3oM, Hamta Beenennas, kak u ComHeuHast cuctemMa
Ha TraJlakTH4ecKoi opOuTe, BpamaeTcs NPOTUB YaCOBON CTPEIIKH.

[onnas aHanmorust 3(GUPOJMHAMUYECKUX IPOIECCOB B IOANPOCTPAH-
crBax Bcenennoii (B mepapxuu @I13) mo3BossieT cpenaTh BBIBOJ, YTO HAllla
Bcenennas nmeer ¢popmy, mog00HYIO rajJakTHIECKOMY JTUCKY, B LleHTpe KoTO-
pOro pacHoJIOKEHO YpEe3BbYAHHO aKTUBHOE s/po, WM 3Be3fa AOcoiioTa,
INpUHaATekaIas ApyroMmy ypoBHIO Mupo3ganusa. OJHaKO BEIIECTBEHHOE TEIO
Haniel BeesleHHOM Kak caMoro OOJIBIIOrO W3 M3BECTHBIX BHXPEH 3¢upa MOXKeT
UMETh OCOOEHHOCTH, IIOTOMY YTO B CBEpXMacIITabax Ha €ro CBOHCTBA MOTYT
OKa3bIBaTh BIMSHHUE BCE M3BECTHBIE (Da30BBIE COCTOSHUS W MOAIPOCTPAHCTBA
EIID.
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JIIst SMOMPUIECKOTO TIOATBEPIKIASHHUS TUCKOOOpa3Hon (Gopmbl BeeneH-
HOH HEOOXOAMMO IO HETPAAWLIHOHHOMY H3JIyYCHUIO WX 10 IUNIOTHOCTH BUIU-
MBIX TaJaKTUK OOHAPY>KUTh COOTBETCTBYIOIINN «MJICYHBIN IyTh», KOOPIUHATHI
KOTOPOTO MPEABAPUTEIHHO MOTYT OBITh PACCUMTAHBI 110 MMEIOLIUMCS TaHHBIM.
O¢upHblii Betep Ha opOuTe BeemeHHOM TOMKEH MMETh CIenn(pUIecKUi ma3-
MEHHBIH COCTaB, HE UCKJIIOYAIOIINI TOMOJIOTHYECKUX FAPMOHHMK B BHJE KJac-
CHYECKOT0 Y-HU3ITy4CHHSI.

4. HETPAJIMIIMOHHOE U3JIYYEHME IIEHTPA BCEJIEHHOM

[IpubopoM ¢ MCKYCCTBEHHBIM OHOIIOJIEM W METOJOM (HU3MYECKOU
CEHCOPUKH PETUCTPUPYETCS MOINHOE HETpagulHoOHHOe u3iaydeHune [[B-3A
TIEPEMEHHON WHTEHCHBHOCTH B YITIOBOM cekTope 5°...10° (B ropu3oHTaIbHOM
wiockoctH!). [locaenHee CBUAETENECTBYET O TOM, YTO B 3TUX K€ YCIOBHAX 10
yrIoBbIM pazmepaM LB Taxke MpeBBIIACT BCE M3BECTHHIC MCTOYHUKH H3ITY-
yerns1, B ToM gucie u Llentp lamakruku (II). s oumeHKH peanbHBIX pas-
MEpOB UCTOYHMKA M3Iy9E€HH HEOOXOANMO ANarpaMmy BOCIIPUUMYHBOCTH TIPH-
0opa HampaBUTh Ha TPACKTOPHIO NBIXKEHUS 3A 1Mo HeOocBoay. OrpaHudeHHbIE
BO3MOXKHOCTH MO€H nomantHed jgabopaTopuy He MO3BOJIOT pPEealn30BaTh
TaKue HaOJII0ACHHS.

Hapsany ¢ upe3Bbl4aiiHOM MHTECHCUBHOCTBIO BCILUIECKOB JaHHOE U3Iyde-
HHE, WM SHePreTHYECKUI MOTOK (KaHaI) COBEPIIEHHO OTINYEH IO CIIEKTPY OT
U, Comama, mmaner u Jlynpl. B MOMEHTHI HamOOIBIICH WHTCHCHBHOCTH
U3JIydCHNE NPHOOpETaeT OCOOBIA MUCKPETHBIN XapakTep, HEe HCKIIOYAIONINN
MOSIBJICHUS. B €r0 CHEKTPE KJIACCHYECKHX COCTaBIIIOMUX (HarmpuMmep, ramMmma-
U3TY9ICHUS).

Ha pucynke 4 npuBeneHbl OCHHUIOTPAMMBI CHI'HAJIOB HETPaJHIMOH-
Horo «rémHoro» manydeHus LB (3A), 3apernctpupoBaHHEIE TPHOOPOM C HC-
KyccTBeHHBIM OnonosneM B CankT-IletepOypre. JIeBas 3anuch (a) COOTBETCTBY-
eT CIIOKOIHOMY cocTosHuto 1B, a npaBas (6) — pe3koMy BCIIECKY aKTHBHOCTH.

/(PazZ reumel

UEB 5.03.05¢. B 2,07.05¢.
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Mano Toro, 4ro mpaBblii TpaduK OTpaHHYEH KpaeM JICHTHI, TaK emé
mKkana camonucma JOH-3001-3 3arpyGiieHa B 4 pasa 1Mo CpaBHCHHIO C JIEBOI
3anucblo. HeTpynHO 3aMeTuTh, 4TO BTOPOIl CUTHAJI UMEET SIPKO BBIPAKEHHBIN
HMMITYJICHBIA XapakTep.

3mech reoe3ndecKuil a3suMyT o (IIpH mepecdére BO BTOPYIO IKBATOPH-
aJbHYI0 CHCTEMY OTCY€Ta MPUMEPHO PABEH NMPSIMOMY BOCXOXIEHHUIO) COOTBET-
CTBYET HAIpPaBJICHUIO MaKCUMyMa AMarpaMMbl HaIlPaBJICHHOCTH JIAOOPAaTOPHO-
ro npudopa, OpUEHTHPOBAHHOTO TOJBKO IO 3TOMY yriy. Ha ropm3onranbHOi
OCH OCHIIIIOIpaMMBI YKa3aHO MOCKOBCKO€ JIEKPETHOE BpeMs B Uacax.

BnusHue BHEMIHUX 3HEPreTHUECKHX IOTOKOB Ha akTUBHOCTh CoiHIA,
MPUYMHBl W3MEHEHUS WHTEHCHUBHOCTH u3iaydeHus: LB, peructpupyemoro Ha
MOBEPXHOCTH 3eMJIM, W aHAJIN3 COJHEYHO-3€MHBIX B3aUMOJCHCTBUI paccMo-
TpeHsl B padorax [18,19,20] u apyrux. bema oOHapy)eHa 3aBHCHMOCTB COJI-
HEYHOW AaKTHBHOCTH OT WHTCHCHUBHOCTH wW3NMydeHHs LB, cB3b 3UPHBIX
notokoB CoJHIIA C MEXIDIAHETHHIM MAarHUTHBIM IIOJIEM W CYIIECTBOBaHUE
KBa3HUIIEPHOINIECKOTO COJTHEYHOTO S(HUPHOTO «IBIXaHWS», BIHSIOIIETO Ha
PaBHOBECHOCTh ()pakTaimbHBIX KoMmmoHeHT EIID, kak Ha miaHerax, Tak W B
MacmTabax Bced CoIHEUHOM CHCTEMEI. Y CTAHOBJICHO, YTO B OKOJIOCOJHEUYHOM
MPOCTPAHCTBE C KBa3UHEAENbHON MEPHOIUYHOCTHIO OTKPBIBAIOTCS «IILTIO3BDY B
SHEProMH(OPMAIIIOHHOM (aanTalMoHHOM) Oaprepe, u Ha CoJHIE C IJIaHe-
TaMU O0pYIIUBAIOTCS SHEPronoToku co ctoponsl LB, 1" 1 mo kanany BEII B
BUJIE MOIIHOTO HETPAJUIMOHHOTO W3NMy4YeHUs («TEMHOW» DHEPTHUH — MATOU
¢uznaeckoit cuier). [lo HaOmromeHMsIM ¢ 3emin (OPMHUPOBAHUIO «IILTIO30B-
OKOH» crocoOCTBYIOT (ha3el JIyHBI (HOBOJYHHE, IONHOIYHHUE), MPOXOKICHUE
3eMiIEéll y3KOHAIPABIEHHBIX U3ilydeHnid CojHIa B rpaBUTALlMOHHBIX MoJisix ['a-
JAKTHKH 1 BCEIeHHOW M0 OCHOBHOMY 3aKOHY 3()HPOIMHAMHUKH; OJHOBPEMEH-
Hoe HaxoxaeHrne 3emin u COJIHIA 1O YIIIy 0. B aHU30TPOITHBIX KOCMHUYECKUX
KaHayax Jrodoro npoucxoxaeHus (Hanpasiuenne Ha LB, III", BEIII, co3e3nue
Jle6enpb, I'uupst u 1p.).

st mpuMepa Ha pUCYHKE 5 MOKa3aHa MOCTPOEHHAs 110 J1abopaTOpHBIM
HaOJIOZCHUSIM JMarpaMMa «yJaapoB» co cTopoHsl LB mo kajgeHaapHbIM IHSM B
ntoHe u utoyie 2006 T. Beiecku HHTEHCUBHOCTU CIEAYIOT CO CPETHUM HHTEP-
BaJoM OKkoJo 6 mHeil. CurHanbl yBeIMUMBAKOTCS BONM3M moiHOIyHus (ITJI),
HAPYIIWIO PUTM H aaio ciadsiii agdexr noroayuaue (HJI) u BEI. Coepiien-
HO HECTaHJApTHBIC BHIOpOCH HabOmomamwch 11 wroHA W 27 HWrONs, 00YCIIOB-
JICHHBIE «BCOBIMKOW» B L[B-3A, Korma OTKphIBaeTCS «OKHO» B MaclITabax,
BbIXOASIIKX 3a mpenensl CosHeuHOM cucteMmbl. 27 urong 2006 r. TONbKO B
Poccun Obu10 cooOmIEHO O TPEX aBapHsAX CaMOJETOB M aBapHHHOM 3aIlyCKe
pakeTsl ¢ kocMoapoMa balikonyp.

B pabore [21] mccnenoBaHO BIMSHHE HETPATUIIHOHHOTO HW3ITYYCHUS
Lentpa Bcenennoit Ha mporecchl B CoIHEUHOW cHcTeMe W Ha 3emile, OCHO-
BaHHbIC HA MHOTOJIETHUX HHCTPYMEHTAIBHBIX HAOMIOeHUSIX aBTopa [22].

Bemeckn KOCMHUYECKOTO HETPAIWIIMOHHOTO M3ITyYSHHS BIUSIOT TAaKXKe
Ha camMouyBCTBHe Jonedd. IIpubOOpbl C WCKYCCTBEHHBIM OWOTIOIEM TIpU
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perucTpanuyd MouHOro usnydeHust [[B camu mpeBpamaroTcsi B reHeparop
o100HOTO M3ITyYEHUs, U HAXOIUTCS B 3TO BpeMs B J1a00OpaTopui HeOE30MmacHo.
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B 3akiroueHHe BhIpaKar TIYOOKYH0 MPU3HATEIBHOCTh COTPYAHUKY
TI'AO PAH B IlynkoBo lInutanshoit A.A. u kaua. TexH. Hayk Kpusomieit M. 1.
3a HCCIeI0BaHus, IPOBEICHHBIE II0 JaHHOU TeMe.
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MHoroneTHue HabnoaeHUA HeTPaAULIMOHHOIO (KTEMHOIO»)
nsny4eHus Llentpa BceneHHon

Koopaunatel Llentpa Bceenennoit (IIB) onpenenensr MHOI B siHBape
2001 r. Ha OocHOBE paHEe OTKPHITOTO (PYHIAMEHTAIFHOTO 3aKOHa 3(HpOoIHa-
MuKH [1,2]. Vke ¢ MapTa yKa3aHHOTO Tojia OBUIM HAa4aThl HHCTPYMCHTAIbHEIC
HaOJIOMEHUST HETPAIUIIMOHHOTO, «TéMHOro» m3mydeHus L[B. Mcmomp3oBamncs
npubop ¢ uckycctBeHHBIM OnomoneM (ITMB) ¢ mmarpammoii HampaBIIeHHOCTH
okono 3° [3], KOTOpHIHi BHauYane BKJIIOYAJICA TOJIHKO B JHH MaKCHUMAaJbHOM
aktuBHocTH L[B. IlpenBapurensHO KocMmHYecKas OOCTaHOBKA OIIGHHBAIOCH
(PM3UKOCEHCOPHBIM METOJIOM.

MHoronerHsasa npaktuka npuMmeHenus [IMB nns usydeHus pasinuyHBIX
KOCMHYECKHX OOBEKTOB IOKa3ajia, YTO AJIS OLIEHKU WHTCHCHUBHOCTH HETpaau-
IIHOHHOTO M3JIy4eHHs] JOCTAaTOYHO OTPAHMYUTHCS PETHUCTpalMedl COCTaBIIIIO-
1IeH, pacIpoCTPaHAIOIICHCS B TOPU3OHTAIBHOW IUIOCKOCTH, TO €CTh B[OJIb
3eMHOH IOBEpXHOCTH [2]; 1 mpHUOOpP MOXXHO OPHEHTHUPOBATH TOJIBKO 10 a3UMYy-
TanpHOMY yriy. [TosTomy ommbo4yHoe 3HaueHHE CKIOHEHHUS O (yriia MecTa),
yKka3zaHHOe B pabote [1] u ucmpaBieHHOE B [2], HE MOBIHAIO HAa PE3yNIBTATHI
HaOJIIOEHNUH, B TOM YHCIIE U CAMBIX IIEPBbIX.

Brauane cknagsiBasach kKapTuHa, 4ro LIB co3maér peaxwe snmzonan-
YeCcKHe BCIBIIKH, «ymapb»; u lllnurampHas A.A. ompenenmina nx YETKYIO
KOPPEJSILUIO C COJHEYHON aKTUBHOCTHIO [4]. IIpu 3TOM BBIsICHMIIOCH, uTO 1IB
MOXET OJHOBPEMEHHO BO30Y)KHaTh KaHAJ IJOOATHHONW aHW30TPOIHH KOCMH-
yeckoro npocTtpancTsa [5] u Llentp Nanaktuku. BeUIO ycTaHOBIEHO TaKXkKe, YTO
MaJION3y4YEeHHBIE DSHEPreTH4Yeckue KaHajbl (OPMUPYIOT HaIbHIOK KOPOHY
ConHia, nmpuaaBas el XapaKTePHBIA JIETIECTKOBBIN BUJ, U BIUSIOT HA IUKJIH-
YECKHE MPOIECChl MSITHOOOPA30BaHHS W PaJMOM3IyUYCHHs Hameil 3Be3mbl [6].
3amerum, yto B 2001 T. perucTpupoBangachk TOJIBKO CPEAHAS U MaKCHMaJIbHAs
BEJINYMHA U3ITyYCHUSI.

B 2002 r. HaOmromeHUs cTaimd BECTHCh OOJiee PEryisipHO M HaIEXKHO.
I[IUb opuenTHpoBancs B HampaBileHuH Ha [[B (Bo BTOpO# 3KBaTOpHAIbHOI
CHUCTEME KOOpJAMHAT MpSIMOE BOCXOXaeHue o ~ 330°, ckioneHue & ~ 25°) u
BKJIFOYAJICSI 10 BO3MOKHOCTH €XKEIHEBHO J[Ba pa3a B CyTku. Ha ocHOBe HakorI-
JeHHOH MH(popMarK ObUI cAenaH BeIBOJ, 4To B LIB pacrnomnoskena orpoMHas
3Be3na AdcomoTa (3A), OKa3aBIIAsCs CaMbIM MOIIHBIM IEPBUYHBIM UCTOYHH -
KOM «TEMHOTr0» U3llyueHus U «réMHoi» Matepuu B Kocmoce [7]. B nuu max-
CHUMaJIbHOM aKTHBHOCTH M3Ty4YECHHE B TOPH3OHTAIBHON INIOCKOCTH PETUCTPUPY-
etcs B yrie 5°...10°.

Korma x mccrmemoBaHMAM B 3TOM HAalpaBICHWH IMOJIKIIOYHMIACH K.T.H.
Kpusomeit M.U., eii moTpeboBamace 0Ooiee KOppeKTHas, KOJIMYECTBEHHAs
OIIeHKAa WHTEHCHUBHOCTH HaO0JII0aeMOro HM3iydeHHs. Torma Oblia BBexeHa 5S-
OaxpHas rpaganus BenuuuHbl peructpupyembix [IUB curaanos (oTHOCHTENH-
HBIE YPOBHHM), paclipoCTpaHEHHasi Ha BCce MpeAbLIyne n3Mepenus. Mcenonp3ys
Mou nanuble, [llmuranenas A.A. u Kpusomeit M.U. monyunnu 0600mEHHBIE
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3aKOHOMEPHOCTH BIMSHUS «TEMHOTO» mM3nmydeHus [[B-3A (msroi ¢puszmueckoit
cuibl) Ha (usmueckue mporecchl B ConHedHOU cucteme [6,8,9]. B mepsyto
ouepens uMeeTcs B BUAy camo CouHIe u 3eMirs.

B nmpuBenéunoii Hrxke Tabmume | comepxarcs pe3ynbTaThl HHCTPYMEH-
TaNBHBIX HAOJIOACHNI WHTEHCUBHOCTH «TEMHOTO» M3IIydeHUs moavko L[B-3A
3a 2001-2008 r.r. ¢ TouHOCTHIO + 0,5 Oanna, onpeaeIseMoll BO3MOXKHOCTIMU
Moero «3dupHoro podoray — I[IUb u ero momuduranuit. s cokpaiieHust
mupoBoro oObEMa aHM, Koraa uinydeHue 1[B ObuTO ONM3KO K HYIIO, HE
NpUBEJCHBL. B Tabmuie A KaXAoro rofa B KOJOHKE | yKa3aHBI MECSAIIBI, B
KOJIOHKE 2 — 3HAUCHHS YHCIOBBIX CTPOK, a B KOJOHKE 3 — JHM MecsIa U MoJ
HuME Oayut m3nydyenus [[B. B koHIle kaxmoil cTpoku mpuBeicHa CyMMa 0alioB
3a mecsa — N. Muororoume, Hampumep, 16...22 o0003HagaeT OTCYTCTBHE
W3MEPEHUH B yKa3aHHOM HHTEpBAaJIe.

Tabmuma 1
2001 r.
1 2 3
SuB. | Hdara | 1...31
bamn
Oesp. | Jata | 1...28
bamn
Mapt | lata | 5 6 22 23 24 25
Bamm | 554 5 5 4 N =28
Anp. | [ata |3 256 7 13 14 25
bPamm |[555445 5 5 N =38
Mait | Jlata [ 6 7 13
bamn |54 5 N=14
Uions | Jlata |2 345 6 13 14 26 27 28 29 30
baimn |455443 3 4 5 5 5 4 N =51
Wrons | Jlata | 14 15 28 16...22 29 30 31
bamn |5 5 5 5 4 3 N =27
Apr. | Jlata | 23 24 25 26 27...31
bamn |5 5 4 3 N=17
Cenr. | Hata | 2 3 4 10 11 12 30
bain | 3335 5 5 3 N =27
Okr. | Jlata |1 2 3 4 19 20 21 22 24 25 26 27 28 29
banmn |45543 5 5 3 45 5 4 3 3 N =58
Host0. | Jlata |56 7 8 9 14 15 16 17 24 25 26 27
Bar |533334 5 5 3 5 5 3 3 N =50
Hek. | Jara |2 3459 10 11 13 14 15 16 20 22 24 29 30 31
Bamm |345445 4 3 4 5 45 45 3 5 5
N=72
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1 2 8
Cenr. | Hara | 1...30
bann
Okr. | Jara |1 3 4...12 13 14 17 18 19 20 24 25 26 29 30 31
bamr | 5 3 4 2 2 4 2 4 4 4 4 5 3 2
N =48?
Hos6. | Hata |4 7 9 10 11 14 15 16 17 22 25 26 30
bPamm 3454 4 2 2 5 3 4 5 4 5 N =50
Hex. | Mara (1 3489 10 13 14 15 18 19 20 23 24 26 27
Bamm (454445 4 5 5 2 4 2 5 3 4 5 N=65
2007 .
1 2 3
A, | Hara [ 2 348 9 11 13 14 15 16 17 19 20 23 24 27 28 30
bPamm (454343 4 5 5 4 3 4 45 4 3 5 5
N =74
@epp. | Jata | 3 4 10 11 12 16 17 18 20 22 23 27 28
bamm [354 4 5 5 5 4 4 4 5 3 4 N =55
Mapr | Hara |2 3 9 101112141516 17 18 19 20 21 22 23 24 26 27 28
bamm (4345 4355 433322354235
29 30
4 5 N =81
Amp. | Jlata [ 1234567 89 11121315 18...24 252627 28
bamn (4445542445 4 2 4 553 2
N = 66?
Mait | Hata (12 356 7 8 101314151618 1921 22 23 27 28 29
bPamm (33554443 253422243542
N =69
Wrons | lata |2 3 4 7 8 9 10131417 18 19 21 22 23 24 25 26 29 30
bPamm (4354444 4 2 334344355254
N =77
Wronms | Hata |2 34 5 6...17 18 19 20 25 26 27 30 31
bamm |2 4 45 55 3 4 4 4 2 4 N =467
Apr. | Jlata | 2345689101112141516 1719 21 22 23 24 25 26 27 28
Bamm | 35544544 4 3 3 55 4 43 4422334
293031
4 3 2 N =96
Cenr. | Jlata | 123589101112 13141617 18 19 20 22 23 25 26 27 28
Bammr | 3335232 2 3 3 2 44 42 3342323

29 30
45 N =74
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1 2 3
Wions | Hata |1 234567809 1012 13 14 15 16 17 18 19 21
bPamn |23435544332 45 3 2 3 3 2 3
22 23 24 25 26 27
2 3 4 2 4 3 N =81
Asr. | Mata |1 234567891011 13 14 15 16 17 18 19 20
bPamn |2235433233 2 2 3 45 4 2 2 2
21 22 23 24 25 26 28 29 30 31
4 3 45 2 2 5 43 4 N =92
Cenr. | [lata |1 23456789 10 12 13 14 15 16 17 18 19 20
bPaim (2353223441 3 4 4 4 3 3 3 3 4
21 22 23 24 27 28 29 30
3 54 3 4 4 3 3 N =98
Okr. | Jlata |123 456789 1011 12 13 14 15 17 18 19 20
baim |4433353234 4 3 3 3 3 2 5 4 4

[IpuBenénnas B TabuuIe JOCTATOYHO OOMIMpPHAsI CTATUCTHKA MO (UIyK-
TyalusiM HHTEHCHBHOCTH Hekiaccmdeckoro mmydeHus L[B-3A u cam ¢axkr
cymectBoBaHus B KocMoce JOKaIN30BaHHOTO B MPOCTPAHCTBE MOIIHEHIIETO
HCTOYHHKA «TEMHOTIO» TOTOKAa MaTepHH, YAOBJIETBOPSIOLIETO JIOTHKE MPEAsio-
sKeHHbIX Mozenei Enunoro Ilons Ddupa u Beenennoit [2], moCIy uiaIn OCHO-
BaHHeM JJs1 (OpPMHUpPOBaHMs HOBBIX HAYYHBIX HANpaBlICHHH B acTpo(dU3MKE,
reodusuke u 6nodusnke. Pe3ynbTaThl UCCIIEAOBAHUI 110 ITUM HalpaBICHHUM
conepxarcs B gokinagax llnuransroit A.A. n Kpusomeit M.U., npounTaHHBIX
Ha Konrpecce-2008 «®DyHIaMeHTalIbHbIE MPOOIEMBI €CTECTBO3HAHHS U
texHUKM» (Cankt-IletepOypr) [8,9], a Takke B Ooiee paHHHX ITyOIHKAIUIX
9TUX aBTOPOB [4-6, 10 u ap.].

[lepBast mombITKa Ka4eCTBEHHOI'O CIIEKTPAJILHOTO aHAJIM3a TAOIMYHBIX
JAHHBIX ObLTa MpeanpuHATa MHOU B pabdote [7]. Eciam mOCTpOUTH MONHBINA psif
PE3yJIbTATOB €)KEJHEBHBIX HAOJIOJICHNH, HE MPOITYyCKas MaJbIX 3HAUYEHHWH, TO
6e3 crienmalibHOI 00PaOOTKH BHIHO, YTO Ha MECSIYHBIX M TOJIOBBIX MHTEpBallax
BPEMEHH HYETKO TPOCIECKUBACTCA ONM3KUNA K HEJACTPHOMY IEPHOJ BBIOPOCOB
MHTEHCUBHOCTH n3y4deHus [[B-3A.

Ha pucynke | mpuBeneHs! aBa rpaduka, HOCTPOCHHBIX IO Pe3yIbTaTaM
peructpanmu [IMb B 2007 r. Kak BumuMm, Ha KPHBOH a) B HMIOJE — aBryCTe
HabromaeTcst 6 MakKCHMAJIBHBIX YPOBHEW CO CPEIHHUM PACCTOSHHEM II0 KaJleH-
JapHBIM THAM Mex1y HuMH Tcp = 7 cyrok. Ha rpaduke 6) B HOsiOpe mecsie
BUJHO 6 MAKCUMYMOB cO 3HaueHueM Tcp = 6 cyTok.
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Pucynoxk 1

B pabote [11] otmeuanoch, 4To ykazaHHBIE BapUaIlMH W3IYyUCHHS KO-
PEIMPOBaHHBI ¢ M3MEHEHNEM HAlPaBJICHUSI OJHON M3 KOMIIOHEHT COJIHEYHOTO
a¢upHoro Berpa (3dupHOoro «apixanus» CoIHIA) U N3MEHEHHEM 3HaKa MEX-
IUTAHETHOTO MarHUTHOTO HOJIS. DTO TO, YTO S Ha3bIBAal0 KBa3MHEAEIHHBIM ITUK-
JOM 00pa3oBaHUS «OKOH» B aJaNlTalMOHHOM Oapbepe, uepe3 KOTOpbhle Ha
CoHEeUHYI0 CHCTEMY OOpYIIMBAETCS MMOTOK «TEMHOWY» sHepruu u3 [[B-3A.

HewictButensHo, [IB-3A HabmrogaeTcs ¢ HIDKHUX ypoBHEH (¢ 3emim)
yepe3 «MeplaroInii 9KpaH» aganTallMOHHOTO YHEPTOMH(OPMAIIHOHHOTO Oaph-
epa, 3aKpBIBAIOIIETO IO 3aKOHY (ppakTanbHON mepapxuu cHadana COJHEYHYIO
CHCTEMY B IIEIIOM, a 3aTeM — Kak mojcucreMy — 3emirto ¢ JIyHoit. Takum oOpa-
30M, ConHue u 3eMisl Ho-pa3HoMy BocnpuHuUMaroT uznydenue L[B-3A. B mro-
6om cimygae CosHne Gosee BOCIIPHHMMYHMBO K BHEIIHUM HETPAANIIMOHHBIM
BO3JICHCTBMAM Kak OoJiee HECTAI[MOHAPHBIH IUIa3MEeHHBIH 00bekT. Ciemyer
0c000 MOAYEpKHYTh, YTO B TaOJHUIE M Ha rpaduKax pHUCYHKa | mpeicraBiieHa
rJaBHeiIas, Beyias KOMIIOHEeHTa (DIMKKep-IIyMOB, HaOJIIOAaeMbIX B HALllEM
3eMHOM Mupe.

IIpu paccmoTpennn 6ojiee MPOTHKEHHBIX BO BPEMEHH pean3aliiii, BO3-
MOJKHO, OyIyT BBISBIEHBI JpyTHe MEPHOABI H3MEHEHUS] HHTEHCHUBHOCTU «TEM-
Horo» wm3nydeHust [[B-3A. Jleno B Tom, uro cama 3A SBISETCSI CUCTEMOW CO
BCIIBIIIEYHONH aKTUBHOCTBbIO. B 3TOM ciyyae €€ B3pBIBHBIE NIOTOKH (TEMHON»
SHEPTUM IPEOJI0JIEBAIOT BCE HIDKECTOSIINE Oapbepbl M (PUKCHPYIOTCS B BUAE
«yZAapoBy», 3HAYUTENBHO IPEBBIMIAIONINX CPEAHECTATUCTUYECKHE IUKU B 5
6aoB. K cyacTtbro, Takne BCIUIECKH M3Iy4eHHsS 3A NMpUHAUICKAT HE HaIIEMy
IPOCTPAHCTBY-BPEMEHH, U 10 HAC AOXOAUT JIMIIb HUYTOXKHAS 4acThb UX JHEP-
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run. ChydaroTcss OHM JOCTaTOYHO PeAKO (HE KaKIbIA TOM) U MOATBEPKIAIOT
CYIIIECTBOBAHHE €IE HEU3YICHHON BCIBINICYHONH aKTUBHOCTH 3Be311bI AGCOITIO-
Ta. B pabore [7] paccMaTpuBacss aHOMaJIbHBIA BEIOPOC «TEMHOTO)» H3ITyUeHHS,
KOoTOpbIi Habmromancs 27 uroins 2006 r.

st Gosiee 0OCTOSATENHHOTO aHAIN3a U3Y4aeMbIX SIBICHUI U TIPOBEICHHS
JPYTUX HUCCIICAOBAHMA, TOCBANIEHHBIX BIMSHUIO HOBOTO BHA M3IYYCHHS Ha
npouecckl B CoylHeUHO# cucteme U 3a e€ mpeneiaaMu, NoTpedyeTcs mpHuBiede-
HHE CBEeXHX Hay4HBIX CHJI M 00JIee COBPEMEHHON TEXHHKH.
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IIpo6Jiema perncTpauyuu HeTPAAUIMOHHBIX HU3JIy4YeHUH

Ilox HeTpamgWIMOHHBIM H3IIyYE€HHEM MOIPa3yMEBAIOTCS BUXPE-BOJIHO-
BBI€ IIPOLIECCHI THUMA ACOPOMIIEBCKHX, HJIEKTPOMArHUTHBIX U Ap., IPHHAIICKA-
MUX JPYTHUM 3TakKaM, YPOBHSIM MUPO3LAHUS, TO €CTh MapalIeNbHBIM MHpaM
[1]. ToHkast CTPYKTypa ¥ CIIEKTPaIbHBIA COCTaB MOJAOOHBIX M3Ty4eHHHA HEIOC-
TAaTOYHO H3Y4EHHI, IO3TOMY Ha JAHHOM 3Tale CTaBUTCA 3a/adya perucTpaluy,
JETEKTUPOBAHUS TOJIBKO UX OTHOCUTEIIEHOW MHTEHCUBHOCTH («MOILTHOCTHY).

[TapayuiensHple MHPBI MOCTOSHHO «CTY4aTcs» B JBEPH HamIUX (HU3H-
YeCKUX JlabopaTropuii, mopoxkaas BceM U3BecTHbIE (MKKep-myMbl. C 3TUMH
HHU3KOYAaETOTHBIMU (UIYKTYyalUsIMUA, MOAYJIUPYIOIMIMMHI CHIHAIBI M TapaMeTphl
(U3MYECKHUX IMIPOIECCOB, CTAJKUBAIOTCS Y4EHBIC BceX HampasieHmil. OmHako
(IMKKEp-IIyMBl CIIMIIKOM OOIIee SBJICHHE, HE YKa3bIBAaIOIIEEe Ha CYIIECTBO-
BaHHE KOHKPETHOIO UCTOYHMKA MX MpoucXoxkaeHus. Kak ynmomuHanocs paHee,
B JIpyTH€ IBEPH C PYrOi CTOPOHBI CTYYaTCsl «HYJIEBbIE KOJIEOaHUs BaKyyMay.

Tonpko B HayuHo# rpymnmne C.O. I1IHoas cTanu roBOpUTh O BIMSHUU Ha
3eMHbIE IpOLecChl KOCcMO-(pu3ndeckux (aktopoB [2]. Ot «dakTops» Ooiee
JIeTaJbHO, a TJIABHOE, C HOBBIX HAYYHBIX MO3HIINI M3ydeHbl B paborax [I,3-8].
Beuto ycTaHOBIEHO, YTO HambOIee MOIIHBIMH KOCMHYECKHMH HCTOYHHKAMH
HETPaJUIIMOHHOTO u3nyueHus sBisitoTces Llentp Beenennoit (L[B), Llentp Ia-
naktuxu (L"), armsorporusa bayposa-Edumosa-IlInuransroi (BELL), 3BE37561
U TIJIAHETHI .

I'maBHasg mpobieMa perucTpanyy HeTPAJUIIMOHHOTO M3ITyYeHHS 3aKIII0-
4aeTcs B TOM, YTO B Ka)KZIOM HOBOM JIaDOpPAaTOPHOM 3KCHEPHMEHTE BpeMs B3a-
UMO/ICHCTBUS (PM3MYECKOTO MPHUOOpa C BUXPE-BOJHOBBIM ITPOIECCOM JAPYTOro
MHa OKa3blBaeTcsi KOHEUHBIM. OOBSICHSETCS 3TO CBEPXTEKyYHMH CBOMCTBaMH
3¢upa 1 HEYCTOINYMBOCTHIO KBa3UBEIIECTBA, B PE3y/IbTaTe Yero UCCIIe0BaTelb
«ynupaeTcs» B JHEProMn(OpMalMOHHBIN, aJaNnTalMOHHBIA Oaphep, HCKIIIO-
YalOIUN JeTePMUHUPOBAHHOE B3aMMOJEHCTBHE MEXAY MHpamu. TpH OmbITa,
TPH Yaca, TPU JHA MOTYT OBITh YCHEUIHBIMH, 3aTeM Ha HEONPENeIEHHBIH CPOK
HacTymaeT 3arumibe. C STUM OapbepoM CTAKMBAIOTCSA BCE TEXHOJIOTHH,
WCTIONB3YIOMKE Cenn(UIeCKre HeTPAAUIIMOHHBIE CUTHAIIBI, B TOM YHCIIe OHO0-
MOJIEBOE B3aUMOJICHCTBUE.
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OnHako ecTh HCKIIIOYEHHs. Bo-NepBBIX, CO3JaHBI TUIIBI JIAOOPATOPHBIX
TEHEPaTOPOB HETPAJUIIMOHHOTO M3JIy4eHHUsS, KOTOPbIe pabOTal0T IUIUTENBHO U
HaJIEKHO, — TEHEPUPOBATh «TEMHOE» U3IY4YECHHUE IPOIIE, YEM PETUCTPHPOBATH.
buomnone Ttakke CymIecTBYeT IIOCTOSHHO. BO-BTOPBIX, H3BECTHBI CIIOCOOBI
pa3pyIIeHHsT MECTHOTO aIalTAIIOHHOTO 0apbepa, 00ecIeunBAONINE TUTEIb-
Hyl0 pab0TOCIIOCOOHOCTh perucTpupyomero npudopa. Ho B 3ToM ciayuae co3-
JlaBaeMO€ PETrUCTPaTOPOM HMCKYCCTBEHHOE OHOIOJIE HAHOCUT BpEl 3A0POBBIO
JKcrniepuMenTaropa [7]. B-TpeTpux, ycTaHOBIEHO, YTO OOJBIIME CHCTEMBI C
pacooXeHUEeM YacTH anmnapaTrypbl BHE 31aHHS aIalTaluOHHBIM O0apbepoM He
3aKpbIBarOTCS. DTO ObUIO nokazaHo A.A. IllnuranbpHol Ha bonbmom mynkoB-
CKOM pajuoTeneckone [8] npu perucTpanuu cursanos u3 L(B.

Ecmu 10 cux mop HETpaauIMOHHOE M3JIydYeHHEe KOCMHYECKHX MCTOYHH-
KOB PETHCTPHPOBAIOCH HAa CAMOIIMCEL B JOMAIIHEH J1ab0paTOPHU ¢ TOMOIIBIO
nprOopoB [4,5], To Temeps mocie U3ydeHHs «3(PHUPHOH YKOJIOTHHY» IIUTEIbHBIC
3amucy (OoJbIe ABYX 4acoOB) HEJOIYCTHMBI MO IpaBHJIAaM TEXHUKH Oe3omac-
HocTH. [ToaToMy BapuaHT 0€3BpeHON A1 IIEPCOHANA PETUCTPALIIH, IPOBEPEH-
Heii B [TymkoBckoit TAO PAH, okaspiBaeTcs HanOojee MEPCIEKTUBHBIM IS
KOCMUYECKHUX U3IIy4YEHUH.

[TockonpKy paauoTeNnecKon PerucTpUpyeT UMITyJIbCcHOE u3nydeHue (B
HE3aBUCHMO OT IOJIOXKEHUsI TUarpaMMbl HalpaBICHHOCTH, TO MOXXET OBITh
CO3JaH YIPOUICHHBIM BapUaHT NPUEMHOM anmnaparypbl TOJIBKO IJIS PETUCT-
paluu HEeTpaJUIMOHHBIX CUTHAIOB. 3HATh HAIIPaBICHHE IPUXOAA U3ITyUEHUS
TEeIepb HE BAXKHO, TaK KaK MBI alpHOpH 3HAEM, YTO HAWOOJIee MOIIHBIE CHT-
Hanbl npuxoaar u3 [IB-3A, koopauHaTel KOTOPOro onpeneieHsl. s noctpoe-
HUS CIICIMAIBHON PaJHOCHCTEMBI HEOOXOIMMO TPOIOJIKUTH UCCIEOBAHMS HA
Bonbmom ITynakoBckoM pagHoTenecKone, 4To, K COXKaICHHUIO, 3aIpPEIIeHO PYKO-
BOJICTBOM 00CEpBaTOPHH.

Ecte m apyrme maem u MeTOnbl, HO JJSI UX peaJM3alud Tpedyercs
TpyAOEMKasi Hay4yHas ¥ OIIBITHO-KOHCTPYKTOPCKas paboTa.
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IpuHIHMD OMIT0KATBHOIO AeCTBUSA

B nyb6mukamuu [1] ymoMmuHanmoch 00 M300pETEHWH BUXPEBOH SUCHKH,
CIIOCOOHOW YCTOMYHMBO PErMCTPUPOBATH CHTHAJBI CBEPX()HU3NUECKON NMPHUPOJIBL,
HO He OBUIO CKazaHo 00 0coOOM pexuMe paboThl 3TOro ycrpoiictBa. OcoOblii
PEXKHUM — 3TO NPUHIUT OMIIOKaJIBHOTO TPUTTEPHOTO NEHCTBHS, AEMOHCTPHUPYIO-
Wi JOCTHIKEHUS BbICIICH (DU3UKH.

N3BecTHO, 4yTO NMI06as ¢u3mdeckas CHCTEMa CO BPEMEHEM IepecTaér
3aKOHOMEPHO pearnpoBaTh Ha BHEIIHEE BO3MYILCHHE (HETPAIUIIMOHHOE U3ITY-
YeHHue) CBOOOAHOTO cBepxTeKydero adupa. [locrostHHOE (ryKTyanmoHHOE B3a-
MMO/ICHCTBHE CYIIECTBYET TOJIBKO HAa YPOBHE (DIMKKEP-IIYMOB B MAaKpOMHpPE H
«HYJEBBIX» KojeOaHWH (QH3NYeCcKOoro BakyymMa B Mukpommupe. IIpoGiema
9HEepPronH(OpPMaNNOHHOTO Oapbepa, OTAEISIONIEr0 HAall MUP OT IPYTHX ypOB-
He Mupo3naHus, JeKHT B OCHOBE CO3JaHUS T€HepaTopoB CBOOOJHOH 3HEp-
T'MH, HOBBIX BUI0B HH(OPMAIIMOHHOHN CBS3U U APYTHX HETPAJUIUOHHBIX TEXHO-
JIoTui.

®duznueckast cyTh 3HepronmH(GOPMAILOHHOIO Oapbepa 3aKiIIOYacTcs B
ajlanTanuyu OOBIYHON PErHMCTPUPYIOLIEH CHCTEMbI K BHUXPE-BOJIHOBBIM BO3MY-
MICHUSIM CBEPXTEKy4ero MHOTOMepHOTo 3¢upa (3a mpeaenamu (HU3NIECKOTO
BakyyMa) IyTéM OOpa30BaHUs B CHCTEME W NPWIETAlOIIEeM IIPOCTPAHCTBE
euxpe-¢onnosou anmumampuysl. (Hexotopele uccienoBareny Ha3bpIBalOT 3TO
COCTOSIHHE «3apsfioM»). Takum oOpa3oM, ¢usndeckas cucrema (Teno) B OTHO-
IIEHUH KOHKPETHOTO 3()MPHOTO BO3JECHCTBHS NPHOOpETacT HOBBIE CBOMCTBA B
BUJIE «BMOPOXKCHHOW» B HEE aHTUMATpPHUIIBI KaK CaMOCTOSTEIBHO CYIIECTBYIO-
1Iero 00bEeKTa BBICIICH (DH3UKH.

Hanpumep, BBIKITIOUEHHBIN KOMITBIOTEP COAEPIKUT CIOKHEHUITYIO dHp-
HYIO aHTHMATPHILy, KOTOpasi P €ro BKIOUEHHUH TIPEBPAIIAET Ty 3JIEKTPOHHO-
MEXaHUYECKYI0 CUCTEMY B ONTHMAJILHO MACCUBHBIN [0 OTHOIICHUIO K OKpYXa-
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formemy 3¢gupy 00bexT. [103TOMY M BBIKIIOYEHHBIH KOMIIBIOTEP — 3TO YK€ HE
TOT MPUOOP, KOTOPHIM HU pa3y He BKIouancs. [IpopaboTaBmmii J0CTATOYHO
JUTATEIIFHOE BpEeMs DJEKTPUIECKAN WM 3JICKTPOHHBINA (3IIEKTPOHHO-MEXaHH-
YECKHI) HpUbop uckacaem oKpyxycaroujee RPOCMPAHCIEO 0dxce 8 8bIKIIIO-
yenHom cocmoanuu. OTNMCAHHBIC SBICHUS PACIPOCTPAHSAIOTCS HAa BCE TEXHU-
gyeckue ((pu3nyeckue) yCTpoicTBa, HCIOIb3YIONIUE THHAMUYESCKUC MPOIIECCHI.

Ecmu nBe moOble aHAIOTHYHBIC ¢1a00 CBSI3aHHBIC aKTHBHBIC CHCTEMBI,
aJIaTUPOBAHHBIC K KOHKPETHOMY 3(UPHOMY BO3JCHCTBUIO U pa3sHECEHHBIC B
MPOCTPAHCTBE, BKIOYATh MOOYEPETHO, TO «TOJOIHAS» aHTUMATPHUIA BBHIKIIO-
YEeHHON B JaHHBII MOMEHT CHCTEMbI MPHUMET y4yacThe B MPOLECCe aJanTaiiu
BKITIOYEHHOW DPOJCTBEHHO!N cucTeMbl. [Ipu 3TOM paboTaroinas aHTHMaTpuUIa
OKa)XeTCS B HEPAaBHOBECHOM COCTOSHHH, W €€ cHUcTeMa MpHOOpeTET AOMOIHH-
TENBHYIO BOCTIPHIMYHUBOCTE K 33JaHHOMY 3(UPHOMY BO3ICHCTBHIO.

HUrak, Oonee «KH3HECTIOCOOHOW» B A(UPHOM IUTaHE SBIICTCS CHCTEMA,
CoCTOSIIast U3 IBYX pa3HECEHHBIX B MPOCTPAHCTBE OJWHAKOBBIX CIIa00 CBS3aH-
HBIX MOJICICTEM, HAXOMALINXCS B aKTUBHOM (BKITFOYEHHOM) COCTOSIHHUH MTOOYE-
pénHO. DTO M €CTh céepxpusuiecKuil RPUHUUN OUNOKANBHOZ0 MPU22EPHO20
Oelicmeus.

[To-Bunumomy, HanboJiee BEPOSATHO HAWTHU HMCIIOIB30BAHUE STOTO MPHH-
ouIia B OHMOJIOTHYECKUX CUCTEMAX, Y KOTOPBIX 4YaCTO BCTPECHAIOTCA IMapPHBIC
opraHbl. B TexHHKe Ha/I0 MO-HOBOMY IIOCMOTPETh Ha 3 (PEKTUBHOCTh ABYXTaK-
THBIX TpoueccoB. He MeHee MHTEpeCHO MPOBECTU Mapajuiesid MEXIy HMPUHIIN-
OM OMIIOKAJFHOTO ICWCTBUS W IIMPOKO PACHpPOCTPAHEHHOM B TIPHPOIEC H
TEXHHUKE TPUHIUIIOM aBTOKOJEOAaHWH (MPHUHIUIIOM KBAaHTOBOTO OCIHIUIATOPA

[2]).
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dupHbie MPo0JeMbI IKOJIOTUH

3arps3HeHHe OKPYXKAaoUe cpenpl MOOOYHBIMHI NMPOIYKTaMH TEXHOTEH-
HBIX TPOLIECCOB (3aBojamH, (pabpukamMu, TPaHCIIOPTOM H JIp.), a TaKkKe OBITO-
BBIMH OTXOJIaMH — OTO BCEMHU HaOrogaeMblii pakT. MeHee HarisqHO DJIEKTPO-
MarHUTHOE «3arps3HEHHE», Ha3blBaeMoe B SIMOHUM 3JIEKTPOHHBIM «CMOTIOMY,
KOTOPBIl 4€IOBEKOM YYBCTBEHHO HE BocHpuHHMMaeTcs. OJHaKO 3JeKTpomar-
HUTHBIN ¥ paJalliOHHbIA (DOH JIETKO KOHTPOJIUPYETCS COBPEMEHHBIMHU IPHOO-
paMu U3 apceHalIa KJIacCUYeCKON (pr3nKu.

Suuuknoneaust Pycckoit Moicim. T. XXIV, ctp. 235



Pycckoe ®usmyeckoe OO01IecTBO

Kak moka3siBacT IpakTHKa, HECMOTPS Ha OYEBHAHOCTH NPOOIEMBI H
BO3MOKHOCTb KOHTPOJIISI NMApaMETPOB 3arpA3HCHHMS, YIYUIICHHE SKOJOTHU II0
YKa3aHHBIM HAIPaBICHUAM (yMEHBIICHHE BPEIHBIX OTXOJIOB BCEX BHIOB IIPO-
M3BOJCTB C YYETOM 3JIEKTPOMArHUTHON U paguallMOHHOW KOMIIOHEHT, YTHIIN3A-
IIMIO YK€ IPON3BEAEHHBIX OTXO/I0B) HE MMEET KapIUHAIBHBIX PEIICHUH B paM-
KaX COBPEMEHHOI Hay4HOH KOHLENIUH. TOIBKO STHM MOKHO OOBSICHUTH I1OC-
TOSIHHOE yXY/LIEHUE 3KOJIOTHYECKOH OOCTAHOBKH BO BCEX PETMOHAX CTPaHBI,
BKJIFOYast KypOPTHBIE 30HBI.

[TonokeHre OCIOXHSIETCS TEM, YTO KPOME YKa3aHHBIX IPOOJEM €ecCTb
emé HeTpaJUIMOHHBIN, BEIXOAAIIMN 3a MpeJesbl KIaCCHYeCKOH HayKH acHeKT
9KOJIOTUH — 3TO MPOOIeMa KOHTPOJIS U YMEHBIIEHHS BPEJHOTO BO3ACHCTBUS Ha
YelloBeKa MaTepHANBHBIX 00pa3oBaHWi («TEMHBIX» 3(UPOINHAMHICCKIX
CTPYKTYP), BOHHKAIOMIKX P BO30YKICHUN IPOCTpaHCTBa-3dupa. B HacTos-
Imee BpeMs JOKa3aHO, YTO IMOMHMO HEBHUAMMOTO BJICKTPOHHOTO «CMOTay, Cy-
IIECTBYET B NMPUPOJE M BO3ACHCTBYET Ha Hac «3(HUPHBIA CMOT», BOCIIPHHUMA-
€MBIH IIECTHIM SKCTPACEHCOPHBIM TyBCTBOM M HEM3BECTHBIMH MIMPOKOH Hayd-
HOU OOIIECTBEHHOCTH «3(QHUPHBIMHU podoTamm» [1].

HetpaauimonHast mpo0jeMa 3KOJOrud TpeOyeT Al CBOETO PEIICHUS
pa3paboTKu HOBOW ()yHIAMEHTAILHOW (hPU3UUECKOM TCOPHH W HOBOW DKCICPH-
MEHTaJIbHOM MeTononoruu. KoHKpeTHbIe maru B 3TOM HaIpaBICHUHU MPEIIpH-
HATHI aBTOPOM B paborax [1,2,3].

«Benuxue ucmumbl CIUWKOM BadiCHbl, 4mMobObl Obimb HosbIMuy (J.
Moam). [TosToMy sICHO, 4TO CBEpX(HU3MUECKUMH HPOOIEeMaMH OINpeaeIEHHas
YacTh YEJIOBEYECTBA 3aHMMasach C JAOMCTOpHYECKHX BpeMEH. Kak m3BecTHO,
HapajuleNIbHO ¢ JOMHMHHPYIOIINM KJIACCHYECKUM HAIpaBJICHHEM HayKH pa3BH-
BINCH MeTa(hM3UKa, ATXUMUS U TIPOYHE H30TEPHUECKHE BO33PEHHUS, Ha OOPBOY
C KOTOPHIMH HE aJeldd CHJ JIydIIHe NpencTaBuTenu marepuanusma. OHn
PYKOBOJICTBOBAJINCH HAYYHOW KOHIIETIIIMEH, HE BBIXOISIIECH 3a Mpeaeinsl ImpH-
BBIYHOT'O MMpPA, BOCIIPMHUMAEMOI'0 5-TbIO OpraHaMM 4yBCTB, OTpHULAsl MaTepu-
IBHOCTh ¥ CTEPEOIMHAMHYECKYI0 MHOTOMEPHOCTh IIPOCTPAHCTBA.

Ho B peanbHOM npocTpaHcTBe-3GHpe CyHIECTBYIOT HEU3BECTHbBIE KJIAC-
CHUYeCKOW (hM3MKe BUIBI BEIIECTBA M M3IydeHHUi. Jlydmmm noxas3aTeinbCTBOM
ATOW HMCTHMHBI CIIy)KAaT MHOTOYHCIICHHBIE CBEPXECTECTBEHHBIC, 4, CIIENOBATEIb-
HO, H CBerq)I/I?)I/I‘IeCKI/Ie sBneHus. B HaCTOAIIEEC BPEMS U3YUCHHUCM TaKHUX
SBJICHUH 3aHMMAIOTCSl MHOTOYHCIICHHBIC HAyYHbIE KOJUICKTHBEI BO BCEM MHpE.

Cka3aHHOE BBIIIE MOJPa3yMeBAET €CTECTBEHHbIE U HENpeIHaMEPEHHBIE
TEXHOT'€HHbIE HETPAIUIMOHHbBIE MPOLECCH, HO IMPOPHIB B HOBYIO (pr3nUECcKyIo
peaIbHOCTh Na€T BO3MOXKHOCTD MIPUHIUNHAIBHO UHBIMU METOJAMHU PEIIaTh BCE
9KOJIOTMYECKHE NpoOIIeMBbl. DHEprusi MapajulebHBIX MHPOB Ha HECKOJBKO
MOPSIKOB MIPEBBIIIACT SHEPTHIO HAIETO BHAUMOTO MHUPA, IOATOMY HETPAIUIIN -
OHHBIE METOABI MMEIOT MOTeHIHAI HeBooOpasmmoil 3¢ dexruBHOCTH. Hampu-
Mep, T0Ka3aHo, YTO JOMCTOPHUYECKNE IUBUIM3ALNN UMENIN TPAHCIIOPT, HE Tpe-
OyroIuii CXUTaHWS YIJICBOAOPOJHOTO TOIUIMBA, &, CIEJOBATEIbHO, 3KOJIOTH-
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YecKu YUCTHIH. OHM HE HYKHAJHCh B SICPHONW SHEPTETHKE M BIIAAEIH CIIOCO-
0amu yripaBIeHHS TPaBUTALINCH.

CeromHs B HameM o0IIeCTBE YCTAHOBICHA CBS3b BPEMEH.

PaspabatsiBaeTcst He TOIBKO TeOpus (PAKTATHPHO MHOTOMEPHOTO MPOCT-
paHCTBa, HO U BEAYTCS IIHPOKHE MUCCIEIOBAHMS MPHUKIAAHOTO IaHa. Co3maHbl
pa3NUYHbIE TUIBI «BEYHBIX» JBUTATENEH, HE TPeOYIOIHUX OPraHUYECKOro TOM-
JIMBa, «BEYHBII» McToYHHWK cBeta KymreneBa. Yuéuerii u3 Cankr-IletepOypra
Anppees E.1. 25 utong 2001 r. ycHemHo UCHbITaI PeXXUM JABUKEHUS aBTOMO-
6wt BA3-2106 ¢ ucmons30BaHUEM B Ka4eCTBE TOPHOYETO OOBIYHOTO BO3IyXa
[4].

Takum 00pa3oM, eCTh BCE OCHOBaHHSI YTBEPKIATh, UTO B TPETHEM THICS -
yeneTnH OyIeT pealn3oBaHa IIPorpaMMa CO3JaHHs «OECTOIUIMBHBIX)» HCTOY-
HUKOB SHEPTHHU JIFOOOW MOIIHOCTA. A 3TO MEHSAET BECh TEXHOTCHHBIM OOJIHK
HaIllel IUBHWIIM3AIMA U PElIacT OJHY M3 BaKHEHIIHX MPOOJIeM KIacCHIeCKOM
9KOJIOTHH B MacITabax BCeH IIIaHETHI.

OmHAaKO IpHU ITOM JKIET CBOETO pEHICHUS mpobieMa HeTpaanuIlMOHHOH,
3(hUPHO IKOJIOTHH, CBSI3aHHAS C HICKYCCTBEHHBIM «3(HPHBIM CMOTOM) U HOBBI-
MU BuJaMu u3inydeHuil. Takue npoueccsl, CONPOBOKIACMBIE H3MEHEHHEM
CBOWCTB IMPOCTPAHCTBA, SABJSIFOTCS MOCTOSHHBIMH CITyTHUKAMHU JTIOOBIX «BEY-
HBIX» TeHepaTopoB dHepruu. (JlocTaTouHO BCIIOMHUTH HAITyMEBIIHE Ha BECh
Mmup skcriepuMenTsl H. Tecna).

HoBble mpo06aeMbl KOIOTHH KaK 9KOJOTHU HETPAJUIIMOHHBIX TEXHOJIO-
Uil HaxXoAsATCS Ha 3Tale CTAaHOBJIEHUS W HYXKIAIOTCS B JNAlbHEMIIUX HCCIe-
JIOBaHUSAX HapsAy C pa3pabOTKOH W BHEOPEHHEM CAMHX HETPAIUIINOHHBIX
TEXHOJIOTHH.
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4. Aunpees E.M. OcHoBbl ecrecTBeHHO# sHepretuku. - CII6.: U3n-Bo
«Hesckas xemuyxuHa»,2004. - 584 c.

Suumknoneust Pycckoit Meiciu. T. XXIV, ctp. 237



Pycckoe ®usmyeckoe OO01IecTBO

ABTOKONEBAHUA — ®YHKLUUOHANBbHbLIW MPUHLUMN
BPALLAIKOLNXCA KOCMUYECKUX CUCTEM

®dyHIaMeHT COBPEMEHHOW acTpo(HU3UKK (OPMUPOBAJICS Ha OCHOBE Ha-
OnrofieHU ¥ 9KCHEPHMEHTOB, TaK KaK MCTWHHBIC 3HaHUS O Ilpupone MoXHO
HOyYUTh TOJIBKO OT camoil [Ipuponabl. «Ooun onvim s cmasnio eviuie moicsayu
MHeHU, POAHCOEHHBIX MOALKO 8000padiceHuem», — 31o cioBa M. JlomoHocoBa.

Ceitgac HaJx TPaIUITMOHHON (HU3HUKOI JOBJIEET MPUBI3AaHHOCTD K BEIIECTBY

U (U3MIECKOMY MHpPY, KOTOPBIH MNOAABIAIONIEH YacTbIO YYEHBIX BOCIIPHHU-
MaeTcs MAThI0 OPraHaMM YYBCTB. DTO CYLIECTBEHHO, — YTO BHMXY, YTO UYBCT-
ByI0, TO U u3yd4aro. OOIIenpu3HaHHbIe MOJAEIH IMPOCTPAHCTBA-BPEMEHH OTpa-
JKAr0T MUKPOCKONIMYECKUH, KJIaCCUYeCKU ypoBeHb MUpo3qaHus, pacpocTpa-
HSSL 9TOT IMOJXOJ Ha IpoLecchl JoObIX MacmTaboB. [Ipu 3TomM oOpybarorcs
IieJIble CTBOJIBI peBa IO3HAHU, BKJIIOYas HETO3HaHHBIE CBOMCTBA MUPOBOTO
a¢upa. U odunmanpHas Hayka JEMOHCTPUPYET OECIIOMOIIHOCTh KaK B KOCMO-
JOTUH, TaK U nepen (GpakTaMHu CBEPXECTECTBCHHBIX, AHOMAIBHBIX SIBICHUHN (Tak
Ha3bIBAEMBIH «MHp HEMO3HAHHOTO»). [IOHATh MCTHHHBIC NPUHIUIEI Muposaa-
HUS B KOHIIETITYaJIbHBIX PaMKaX COBPEMEHHOH (hn3uku HeBO3MOKHO. U mpeskne
BCETO HEBO3MOXKHO MOHSTH (PU3MUYECKYIO CYIIHOCTh «TEMHOTO BEIECTBA», Jie-
JKAIIeTo B OCHOBE PEIICHUS (PyHIaMEHTAIbHBIX aCTPOPU3HIECKHUX MTPOOIEM.

Korna nexuii 00bekT min siBenue [Ipupoasl, — B JaHHOM citydae s¢up,
— B TCUEHHE THICSUCNICTHI ONMUCHIBACTCS COTHAMM TEOPETHUECKUX MOAEICH,
9acTO HECOBMECTHMBIX M IPOTHBOPEYAILINX IPYT APYTy, — TO BBIBOJ TOJIBKO
OIIH: 3TOT OOBEKT WIM SIBICHWE HE IOHAT B CBOEM IJIAaBHOM (HH3MYECKOM
KauecTBe. Bce MOMBITKY MPUBJIEYD JJISl PEIISHUs] TIPOOJIeMbl MaTeMaTUKy erié
JIAJIbIIIe YBOJAT OT UCTHHBI, IIOTOMY YTO JUIS M3YUCHUS NIPUHIIUIINAIBHO HOBOM
(u3nYecKoil peasbHOCTH HY)KHBI aJIeKBaTHO HOBBIE SMIIMPHUUECKHE METOJIBI
TIO3HAHMS.

B wmoeit kaure «Havana Beicterd pusukmy» [1] pazpabotaHsl n mpuMeHe-
HBI Ha IPaKTHKE MMEHHO TaKHe sMIMpuyeckue Metozpl. Co3maHbl MprOOps! C
HCKYCCTBEHHBIM OMOIIOJIEM, CIOCOOHBIE BOCIPUHAMATH M (PUKCHPOBATH ABHXKE-
HUS W TapameTpbl 3¢upa. MOXHO CKa3aTh, YTO CO3/aH Ipupomeneckon,
UMEIONINI auarpaMMy BocTpuUMYHBOCTH 1-3°. C ero momMombl0 OTKPBITHI
HOBBIE 3aKOHBI 3()UPOANHAMUKH W HEU3BECTHBIE (PM3MKaM KBAa3HBEIIECTBEHHBIE
(«TéMHBIE») BUXpE-BOIHOBBIE CTPYKTYpHI 3¢dupa. Oxaszanock, uto B [Ipupone
CYIIECTBYIOT OTHOCHTENIHHO HE MOJTOKMBYIIHE MaTepHalIbHbIE 00pa3oBaHUA
3¢upa (TOpouAaIbHbIC, HUTEBUIHBIE, COJUTOHBI) CAMBIX Pa3HBIX pa3MEpoB, U
BCE OHM 00JI/Ial0T KBa3UBEIIECTBEHHBIMU CBOMCTBAMH, MPEX/E BCETO MacCOil.
OpHako ecnu JIOKaTU30BAHHYIO BUXPEBYIO CHCTEMY INEPEBECTU B aBTOKOJIE-
OaTenbHBIN PEeXUM, TO Takas CHCTEMa IPEBPAlIAeTCs B HACTOSILIEE BELIECTBO
HE3aBUCHMO OT €€ pa3Mepa. JTO MO3BOJIIET TOBOPUTH O MapayleIbHbIX IPOCT-
paHCTBax-MHUpax U O HEOOXOANMOCTH BBEACHHS YETBEPTOTO MPOCTPAHCTBEHHO-
T'0, MacIITaOHOTO U3MEPEHHS, KIIPOHU3BIBAIOLIETO» 3TH MUPBI.
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Teneppr Mozens Mupo3naHus NpeACTaBIEHA MPOCTPAHCTBEHHO YETHI-
PEXMEPHBIM, a CTEPEOJUHAMHUYSCKA W (PPaKTaIbHO — MHOTOMEPHBIM EOuHbim
Ilonem S¢pupa (EIL3).

KBasuBemiecTBeHHbIE BHXPE-BOJIHOBBIE CTPYKTYpHI 3(Hpa, HMEIOIINE
HNIMPOKHI CHEKTP CBA3AHHBIX C Pa3MepaMH BHXpPEH KPYrOBBIX 9acTOT, — 3TO TO,
YTO acTPO(U3NKN HA3BIBAIOT TUIIOTETHYECKOH «TEMHOU MaTepueit». Ho Ttakyro
MaTepulo YK€ TeHEPUPYIOT ¥ PETHCTPUPYIOT B Ta00PATOPHBIX YCIOBHSIX.

K coxanenuto, oduruanbHas Hayka 3TH SKCIEPUMEHTANIbHbIE (DaKThl UTHOPU-
pyeT, OIMOOYHO IpEeJIoarasi, YTo HOBBIE BUJBI BELIECTBA MOTYT CYIIECTBO-
BaTh TOJIBKO B fanékom Kocmoce.

Ousnueckuil BAKyyM Kak «TI€Ha» BUPTYaJIbHBIX 3JEKTPOH-TIO3UTPOHOB U
MPOTOH-aHTHUIIPOTOHOB 3aHMMAET Y3KYIO MOJIOCY Ha BUXpeBoM crektpe EI1D. A
CmpaBa W cleBa OT HEro MPOCTPAaHCTBO-3(pHp TaKXKe MAaTEPHATBHO; M 3Ty
MaTEpHUIO-KBA3UBEIIECTBO, a TAK)KE HACTOSINEE BEIIECTBO B MapalIelbHBIX
MPOCTPAHCTBAaX HYXKHO M3y4aTh. MBI HUKOT/Ia HE TIOMMEM MCTHHHBIE (hr3ndec-
KH€ IIPOLECCHl B BEHIECTBEHHBIX CHCTEMAaX, OCTABAACh B PaMKax «ILIOCKOTOY,
(pakTambHO OJHOMEPHOTO NMPOCTPAHCTBA-BPEMEHH 0e3 y4éTa B3aMMOICHCTBHA
KJIACCUYECKOTO0 MHpA C MapauieIbHbBIMU IPOCTPAaHCTBAMHU-MHUPAMH.

OTKpBITHE OCHOBHOTO 3aKOHa 3(HUPOAMHAMUKH [1] a0 BO3ZMOXKHOCTH
MIOCTPOUTHh MHOTOMEPHYIO JUHAMUKY Hailel BceneHHO# U onpenenuTs TOYHbIE
KoopAuHaThl €€ akTuBHOro lleHTpa Bpamienus. JlokasaTh CyllecTBOBaHUE B
atoMm Llentpe «rémHoi» 3Be3nbl AOCOIIOTA, M3JIy4EHHUE KOTOPOM OKa3bIBaeT
CHJIbHOE BJIMSIHME Ha akTHBHOCTH CoiHIfA, Teo(u3ndecKue U OHOJIOTHYECKHE
MpPOLECCHl Ha 3eMIIE.

Herpynuo moramatecs, uro B CIIIA HOBEIE CBOHCTBa 3dHpa U HETPAIH-
IIMOHHBIE TEXHOJIOTHH HCCIEIYIOTCS B 3aKpBITOM pexnme. Y kak Ob Mbl BHOBb
HE TONUTM Ha MOBOJY y XOPOLIO MPOAYMAaHHOH N1e3MH(OpMaliK U HE ITOBTO-
PHIM TOCAIHYIO HEAIbHOBHIHOCTD, TOCTHUTIIYIO TEHETHKY U KHOEPHETHKY.

Bce ycroiuuBbie eCTeCTBEHHBIE TeIa U CUCTEMBI (JIEMEHTapHbIE YaCcTH-
1B, TUTAHETHI, 3BE3/1bI, TAJIAKTUKH, Hallla BeeneHHas) SIBISIOTCS «KHU3HECIOC00-
HBIMH», €CIIH 3a CYET aBTOKOJEO0ATEeIbHOTO IpOIlecca BpalleHHsS MOIydaroT
SHEPTHUI0 U3 OKPY’KAIOIIEro MPOCTPaHCTBA. [Ipu 3TOM OKpyrkaroliee mpocTpaH-
CTBO OTOXKAECTBISIETCS ¢ (hpakTaabHO MHOTOMepHBIM Enunemv [lonem Ddwupa,
YTO JaéT BO3MOXKHOCTh YKa3aHHBIM KOCMHYECKHM OOBEKTaM CyIIeCTBOBAaTb
OJTHOBPEMEHHO B HECKOJBKUX MoamnpocTpaHcTBax. Hampumep, B ConHeuHoil
crcTeMe HaOJII0JIaeTCsl MHOTOMOJIOBBI aBTOKOJIEOATEIbHBIH PEXHUM C IIEPHO-
goM 104 roga, 11 nmer, 7 cyrok u ap. ConHue Bpamaercss ¢ HNEpeMEHHOM
YTJI0BOM CKOPOCTBIO M CHHXPOHHBIM M3MEHEHHEM MOMEHTAa MHEPLUU U KOJU-
yecTBa JBIDKEHMsS, a TakKe CKaTHeM M pacmmpeHueM. Kaxnomy mnepuonmy
aBTOKOJICOaHWIA COOTBETCTBYET CBOM y4acTOK (MacimrTad MpOoCTpaHCTBa-Bpe-
MeHn) BuxpeBoro crnekrpa EIID u kpyroBoif gacToTel. MOXHO cKa3aTh, 9TO
ConHIle B TpOCTpaHCTBe-dpupe 3BE3MHON HEpapXuM SBISETCS YCTOWYUBOMN
BELIIECTBEHHOM «3JIEMEHTAPHON YaCTULIEW».
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Cxartne m pacmuperre COTHEYHOW cHUCTEMBbI (M IPYrUX CHUCTEM B
BUXPEBON Hepapxuu BceneHHOH) compoBoXkmaeTcss dQUPHBIM <«IBIXaHHEM),
npr9IEéM ABIDKYIIMICSA K 3BE3J€ MOTOK 3(pHupa B BHAEC «TEMHOM MaTepHH-KBa-
3WBEUICCTBA» MMEET 0O0Jiee TOHKYIO W SHEPrO€MKYI0 BHXPE-BOJHOBYIO CTPYK-
Typy IO CPaBHEHHIO C «BBIIBIXa€MBIM» IIOTOKOM. 3a CYET 3TOTO Iporecca
ConHIle TOJTy4aeT SHEPTHI0 U3 OKPY)KAIOIIEro MmpocTpaHcTBa-3dupa. B takom
JKe pUTME MeHseTcs akTHBHOCTh ConHma (uucio msaTeH). OCHOBHAs OJS
sHepreTudeckor nmoanutku ConHua odecneunBaercst 11-1eTHUM [UKIOM aBTO-
KOJICOAHWH, a 7-MU CYTOYHBIA IHKI (DOPMHUPYET MEKIUIAHCTHOC MArHUTHOE
MOJIC U Yepe3 SHEPronH(POPMANMOHHBIN O0apbep YIPaBIISICT MPUTOKOM SHEPTHH
u3 llentpa Bcenennoit. Takum 00pa3om, 0cHOBHYIO 3Hepruto COJHIE MoJTyda-
eT He 3a CYET KIIACCHYCCKUX PEaKIHi SNIEpPHOTO paclaga W CHHTE3a, a Majo-
W3BECTHBIM CII0COOOM, Ha3BaHHBIM B [1] MHOTOMEpPHBIM «KpacHBIM) JHEpTe-
THYeCKUM KackagoM. [losTtomy wnznydaemblii CoJHLIEM MOTOK HEHUTPUHO Ha-
MHOT'O MEHBIIIE PACCYUTAHHOTO 110 KJIACCHYECKOU TEOPUH.

MesxmraneTHOe MarHuTHOE T1oste ColHIa (JopMHUpYyeTCs B MpoIecce ero
3(UPHOTO «IBIXaHUS». B BO3BPAaTHO-TIOCTYNMATENBHBIX PATHAIBHBIX ITOTOKAX
a¢upa MPOCTPAHCTBEHHOE BUXPE-BOJHOBOE II0JIE CTPYKTYHUPYETCS Tak, 4TO
00pa3yloTcsi MarHUTHBIE BUXPEBBIE HUTH, PETUCTPUPYEMbIe OOBIYHBIMU MarHe-
TomeTrpaMu. MaruutHoe mnojie ConHIla co37aéTcsi OXHOBPEMEHHO IO BCEM
paanaJibHbIM HAIpaBJICHUAM C OKOJIO HEIACJIbHBIM HWHTCPBAJIOM CMCHBI 3HAKa.
[Tpu opOUTATHHOM IBMKCHUH 3eMJISI KQXKIYHO HEICII0 OKa3bIBACTCS B MArHUT-
HOM ITOJIe IPYTOTO 3HaKa, HO BOBCE HE MOTOMY, YTO MEXIUTAHETHOS MarHUTHOE
none CoONIHIIA WMEET JICTIECTKOBYIO CTPYKTYpPY, a HOTOMY YTO MEHSETCS
HaIlpaBJICHUE PagHaIbHOTO 3(PUPHOTO MOTOKA TPH JBIXaHWH HAIIeHd 3BE3JBL.
Ecmu o op6ure 3eMiu pa3MeCTHTh HECKOIBKO CITyTHUKOB C MAaTHETOMETPAMH,
TO MO WX IMOKAa3aHWAM MOXXHO OyJeT IOKa3aTh CIPABEIIMBOCTh OIHCAHHON
MO/IEITH.

JKuznecmoco6HOCTh aTOMOB, ImaHeT, CosHIIAa U APYTUX KOCMHYECKHX
CHCTEM HEBO3MOXKHa 0e3 aBTOKOJIeOAaTEIbHOI0 YHEPreTHIECKOro 0OMeHa MeX-
Iy noxnpoctpancTBamu EITD, HO MMEHHO 3TH IPOLIECCH MEHEE BCErO U3yUEeHbI
B COBPEMEHHOM ecTeCTBO3HAHMHU. CIIOKHOCTH B TOM, YTO aCTPOHOMHYECKHE
HaOJIOeHUsT BeAyTCsl B KJIACCHYECKOM Mupe, 3aHHMAIOIIEeM OTPaHHYEHHYIO
nojocy B BuxpeBoM crekrpe EIND (amama3oH KIacCHUECKUX 3JIEKTPOMAarHmT-
HBIX BOJIH, COJHEYHBIH Berep). B Apyrux moampocTpaHCTBax 3(QHPOIMHAMU-
YECKHE MPOIECCHI MOXHO H3y4aTh TOJBKO aJbTCPHATHBHBIMH IMPHOOPAMH,
TNPUHIAI Pa0OThl KOTOPBIX OQHIMATbHAS HayKa IMOHATh HECHOCOOHAa. DTa
HayKa HE MPHU3HAET W OIHPAIOINUEcs Ha SMIUpHIecKre (pakThl (GyHIaMEHTAIb-
Hele cBoiicTBa EIID, oqHUM M3 KOTOPBIX SIBJISIETCS JIEXKAIUil B OCHOBE aBTO-
KOJICOATENIEHOTO TIPOIIecca MPUHIIUIT TePUOANYSCKON MUHUMH3AIUN MOMEHTA
MHEPIMH BpAIAOMNXCsS HEOSCHBIX TeNl KaK OJHO W3 IPOSIBICHHH 0O0IIero
MPUHIIMIIA HaWMEHBIIero Bo3MymieHus 3¢upa. [losromy actpodusuueckoi
mpoOJIeMbl MHOTOMEPHON aBTOKOJeOaTEeNhbHOH MEXaHWKH B aKaJeMHUYECKHX
HayYHBIX Kpyrax cerofHs He cymecTByeT. OmHako W Hama BcenenHas kak
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000co0JIeHHAs CUCTeMa CYIIECTBYET B PEXHMME aBTOKOJICOAHHM, COBEPIICHHO
HE HYXIasch B TeOpud OONBIIOTO B3pbiBa [2]. biam3ko k 3TOMYy mexar
KoylebaTeNnbHbIe PelIeHns ypaBHeHN Opruamana.

Actpodmuk Byrycos K.II. [3] moxasai, 9T0 KOJTHYECTBO HATEH (IHCIO
Bonpda) 3aBucuT 0T cKOpocTH M3MEHEHHus opoOuTtampHOro mMomeHTa ColHIa.
TepmuH <«KM3HECTIOCOOHAs CHCTEMa» MO OTHOUICHHIO K AJIEMEHTApPHBIM YaCTH-
tam BBEN ['epnoBun M.J1.[4], a Pogumor B.H. [5] u3yuun aBrokoncOaTenpHy0O
KBaHTOBYIO MEXaHHKY OOBEKTOB MUKpOMHpA. MccieroBaHuIO poliecca «apixa-
Hus» 3emin nocssimiena kaura Jlyrosenko B.H. [6]. Hakonen, Cynaen O. [7]
MOKa3aJl poJib MPOCTPAHCTBEHHO-BPEMEHHOI'O OCIWIIITOpa B COBPEMEHHOU
¢usnke. HayuHble pe3ysibTaThl, HOIYYEHHBIE STUMH aBTOPaMH, TIOATBEPKIAIOT
MIPaBOMEPHOCTH CHOPMYITHMPOBAHHBIX aCTPOPH3UIECKUX MPOOIEM.
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S®UPHOE U3NYYEHUE NMNOCTOAHHOIO MArHUTHOIO NONA

B pabotax [1,2] nmpuBeneHBI pe3ynbTaThl HCCIEAOBAaHUN O BO30YKICHUU
HETPAIUIMOHHBIX (HEKJIACCHYECKHX) 3(GHPHBIX BOJIH NPH B3aHMOJCHCTBHU
JBIDKYIINXCST (PU3UUECKUX Te (YacTHIl) CO CBOOOAHBIM HPOCTPaHCTBOM-3(u-
pom. Bwun skcnepumeHTanbHO noka3zaH «OCHOBHOW 3aKOH 3(HMPOIMHAMUKN)
[2], onpenensroniuii BUIBI U3JIy4aeMbIX BOJIH U IPOCTPAHCTBEHHYIO THarpaMMy
n3nydeHus. B kauecTBe Bo30yauTeneit (reHepatopoB) 3(GpUPHBIX BOJH paccMa-
TPHUBAJNCh MAaATHUK aBTOKOJIEOATEIbHON CHCTEMBI, MEPEMEHHBIH 3JIeKTpH-
YECKHH TOK, MTOTOK 3JEKTPOHOB M ABIDKYIIEecs B JF000M (ha30BOM COCTOSTHUHU
(usnueckoe BelecTBO, BKItOUas HeOecHble Tesa. [ 1aBHast [uarpaMMa B TOpH-
30HTaIBHON W BEPTUKAIHLHOM TNIOCKOCTH MPEACTABIIAECT COO00M 8-ITydeBylo po3y
M3JIy4eHUsl. DT HE BOCIPUHUMAaEMble OOBIYHBIMH KIACCHYECKUMH METOJIaMH U
TEXHUYECKUMH CpEJCTBAMHM BOJHBI B BHJE Y3KHX JIy4ed SBIISIOTCS
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MPOJONBHBIMY, MONEPEYHBIMH U MPOAOJIBHO-TIONIEPEYHBIMU AHAJIOTAMHU 3JICK-
TPOMAarHUTHBIX BOJH U BOJH Ji¢ bpoiins. CymecTByroT OHU B APYTOM «TEMHOM»
TOIPOCTPAHCTBE. D(PHUPHBIE BOJHBI PETHCTPUPOBAINCH NPHOOPOM C HCKYC-
CTBEHHBIM OHOIOJNIEM, a TaKke€ HAa OCHOBE T'PaBHTAllMOHHO-3JIEKTPHIECKOTO
a¢¢exra [3] m apyrumMu Metomamu. BEBI3BIBaeT yIWBIICHHE, YTO IO OJHOMY
0011IeMy 3aKOHY BO30Y>KAaI0TCS BOJIHBI TEX K€ BUIOB — KaK B JJAOOpaTOpUH, TaK
Y NIPY BpalIeHUH U OpOUTaIbHOM JBMOKeHMH 3eMiH, JlyHbl, ColHIa U Opyrux
HeOecHbIX Tell. [lomydaercsi, YTO OTKPBITHIM 3aKOH MMeeT (pyHIaMeHTaIbHOE
3HaueHne. HamoMHuM, 4TO C MOMOIIBIO 3TOTO 3aKOHA OBUIM ONpEeNIeHbl TOY-
Hble KoopauHaThl LlenTpa BeeneHHOM.

B 2012 r. 3HaueHue «OCHOBHOTO 3aKOHA» MOJYYWJIO €Ul€ OAHO MOJ-
TBepkIeHNE. COBOKYITHOCTh HOBBIX SKCHEPHMEHTAIBHBIX (DaKTOB TPHBETA K
HEO)KH/IAHHOMY BBIBOJY, YTO 3(HPHbIEC BOJHBI JOJDKHBI M3ITy4aTh HOJISA ITOCTO-
SHHBIX MarHUTOB. DTOT BBIBOJ MOATBEPIMICS B JTaOOPATOPHOM SKCIEPUMEHTE,
a TOJYYCHHBIH pe3ynbTaT ObUT Ha3BaH «Ipghexkmom usnyuenus gupuvix
60TH NOCMOAHHBIM MAZHUMHBIM ROTEM).

Cxema, IeMOHCTPHPYIOIIAsi HOBBIH NPHUHIUII T€HEPHUPOBAHMS d(PHPHBIX
BOJIH, M300pakeHa Ha pucyHke 1. 31ech roryobIMH Kpy)KKaMu 0003Ha4YeHBI /1Ba
MOCTOSIHHBIX MarHuTa LWJIMHIPUYECKON (OPMBI B BUJE JAWCKOB, YCTAHOBICH-
Hble HAa TOPU3OHTAIBHOW IUIOCKOCTH C Pa3jM4YHOM OpPHEHTALMEHl IOJII0COB.
PaccrosHne Mexay MarHuTamu paBHO 1-2 nuamerpa. Jlyii MarHUTOB, BBICOTA
(mmHa) KOTOpBIX OOJBLIE MX AMAMETPA, PACCTOSHUE MEXKIY HUMH JIOJDKHO
ObITH paBHO BbICOTE MarHWTa. CTpenKaMHu MOKa3aHO HAIPABJICHHWE W3ITyYCHUS
BOJIH PA3JIMYHOTO BHAA. YKa3aHHbIEC HAIIPABICHHUS — 3TO TPACCHI BOJIH, KOTOPHIE
pacnpoCTpaHSIOTCSl B BHIE Y3KHX ITy4KOB IO Ja3€PHOMY THITy M YXOIST
HaIpaBo ¥ HAJIEBO B OECKOHEYHOCTH.

MNoB

MnB(+)

MNpB

MnB(-)

Pucynox 1

Ha cxeme ob6o3naueHo: [ToB — momepeuHast BosiHa, BUXPEBOH 3(GHUPHBIH
AHAJIOT KJIACCHYECKON 3JIEKTPOMArHUTHOW BOJIHBI (IO AIIIOKOBCKOMY JOPO’KKa
Kapmana [4]); ITIIB(+) — nponosibHO-TIONIEpedHast BosHa ae bpoiins, BuxpeBoit
aHAJIOT KJIACCHMUYECKOTO 3JIEKTpOHA (TOpoHaaibHble BUXpH); [IpB — npononsHas
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BoJIHA Jie Bpoiins, BuxpeBoii ananor me3ona; IIIB(-) — mpoxoiapHO-TIoNepeyHast
BOJTHA Jic Bpoiiis, BUXpeBoi aHaor O3UTPOHA (AHTHAJIEKTPOHA).

Om3HUecKue CBOMCTBA M JUarpaMMa H3ITyYeHHsI 3THX BOJH HOJTHOCTEHIO
TIOIHHSIOTCSI OCHOBHOMY 3aKOHY 3¢upoauaaMuku [2]. COOTBETCTBEHHO BOJITHA
IToB umeet cnimaoBOE wmcio S = 1,0; Bonna II1B(+) umeer 3Hauenue S = 0,5;
BosHa [IpB — S = 0 u [I1B(-) — S = - 0,5. B pa6oTte [2] OCHOBHO# 3aKOH ONMUCAH
Oosiee monpoOHO. B wacTHOCTH OKa3aHO, YTO KPOME IEPEYUCICHHBIX BOJIH
CYIIECTBYIOT BOJIHBI HEH3BECTHOI HPHUPOJBI MEXIY yKa3aHHBIMH Ha PHCYHKE
(uepe3 kaxple 15°) n 4To qUarpaMMa HaNpPaBICHHOCTH MMEET TaKOH ke BUI U
B BEPTUKAIBLHOHN IUIOCKOCTH. OTMETHM, YTO TI0 OCHOBHOMY 3aKOHY 3(upHBIE
BOJIHBI M3JIy4aeT M MOAKOBOOOpPA3HBII MOCTOSHHBIH MAarHuT, MOCTaBJICHHBIN
TIOJIFOCAMH Ha TOPH30HTAIBHYIO TUIOCKOCTb.

Onwmpasich Ha SMITHUPHYECKUE PE3YIbTATHl, MOIYUCHHBIC IPU H3YIECHUH
¢u3nkn mpocTpaHcTBa-dhupa [3], MOXHO YyTBEpKIaTh, YTO OIHCAHHBIHA
TeHepaTop A(PUPHBIX BOJIH UCHOIB3YET SHEPTHUIO MATHUTHOTO TI0JIS, CBI3aHHOTO
C aTOMHO-MOJICKYJIIPHBIM IBIDKEHHEM B Teje MarHuToB. ClieZJOBaTeNFHO, BCE
OTIMCaHHBIC BOJHBI coepKaT MH(POpMaIiio 0 GU3NIECKUX CBOWCTBAX MArHUT-
HBIX MaTepHajioB (MeTayuloB, GpepputoB U ap.). Hampumep, y Bocka, 3acThIB-
mEero B MAarHUTHOM IIOJIC, TAKXKC Ha6HIOHaIOTCH «MAarHuTHBIC» CBOﬁCTBa, a
IWJIMHAPBI U3 TaKOTrO BOCKAa MO CXeMe, NPUBEIEHHOW Ha PHCYHKE, W3JIydaroT
a(UpHBIE BOJHBI [0 OCHOBHOMY 3aKOHy. HO BHXpEBOH CHEKTp 3THX BOJIH
Terepb OTpaXkaeT aTOMHO-MOJIEKYJISIPHYIO CTPYKTYpY BOCKa.

OTKpBIBaeTCS BO3MOXHOCTh HAa OCHOBE OIMCAHHOTO OTKPBITHS M3ydaTh
3(UpHBIC BOIHBI JBYX COJICHOHUOB, HATIONHAEMBIX PA3IMIHBIMU BEIIECTBAMA U
MUTAEMBIX JJCKTPUYCCKHM TOKOM pa3nuuHOi (opMbl u dYacToThl. Llenpro
TAKOTO HCCIIEJOBAaHUS SBIICTCS M3YYCHHE CIIOCOOOB HANPABICHHOU IMepemayun
Ha PaccTosHHE WH(GOPMAIMH O CBOWCTBaX BEUIECTB, MCIIONB3YS BOJHBI YKa-
3aHHBIX BUJIOB. B03MO)XHO, HamboubIiee 3HAUYCHUE TH HCCICIOBAHUS UMEIOT
JUTSL pa3pabOTKK CIIOCOOOB IEICOHOTO BO3CHCTBUS HA OMOJOTHYECKUE 00BEK-
ThL. [IpefcraBisieT HHTEPEC UCCIIEIOBATh 3aBUCHMOCTh KauyecTBa MepeaaBaecMoi
nHGOpPMALMU OT BHJA BOJNHEL IIpy 3TOM cieayeT y4uThIBaTh, YTO ONMCAHHBIC
a(UpHBIE BOJIHBI MpPU PACIPOCTPAHEHUH BO3MYLIAIOT IPOCTPAHCTBO-3(HUD,
co3/1aBasi KBa3MBEIllECTBEHHbIE (POPMBI, KOTOPBIE 00JaJal0T MAacCOi M OCEeNaloT
B T10JI€ TSDKECTH.

17 anpens 2013 . r. Cankr-IlerepOypr
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OTKPbITUE LIEHTPA BCEJIEHHOW U 3BE3[bl AGCOJIIOTA

CrneunanbpHblid NpUOOp VIS PErUCTPaLuy eCTECTBEHHBIX TIOTOKOB 3(upa,
BCET/Ia COAEPIKAIMX B CBOEM COCTaBE «TEMHYIO MaTepuio», H300peTéH Muiu-
HeiM A.M. B 1991 r. [1]. Kak okazanoch, «TéMHasi MaTepus» — 5TO BCEro JIUIIb
BUXpeBas 3(UpoIuHaMHUYeCKas CTPYKTYpa OINPEJEICHHOIO MPOCTPAHCTBEHHO-
BpPEMEHHOT0 MaciuTaba, He MpHUHAUIeKaIas 1Mo pa3Mepy BUXpEH K y4acTKy Tak
Ha3bIBAEMOT0 «(PHU3MYECKOTO BaKyyMma», B KOTOPOM CYIIECTBYET HaIlll HPOSB-
neHHbIi Mup. C OMOIIBI0O yKa3aHHOTO NMpHOOpa, MMEIOIIETo JHarpaMMy Ha-
npaBJIeHHOCTH OKoio 3°, kK 1996 1. ObuTM W3ydYeHBl 3(HUPHBIC MOTOKH OT
Comnna, JIyssr, nentpa Hameit [amaktuku, co3sesnuit JIeBa, ['uapel, Jlebens u
KoMeThl XakyTake. [lomydeHHbIE pe3ynbTaThl, BKIIOYAs JJAOOpaTOpHbBIE HCCiIe-
JIOBaHMS, MO3BOJIMIIM U3YUYUTh (PU3NYECKUE CBOICTBA 3(Hpa U MOCTPOUTH IEp-
BYy10 Mozienb Enunoro o [2].

B 1999 r. Ha OCHOBE HMHCTPYMEHTAJILHBIX HAOJIOJCHUN OBUI OTKPHIT
«OCHOBHO#1 3aKOH 3()MPOTUHAMHKNY», IO KOTOPOMY JBIKCHUE HEOECHBIX TEl B
MPOCTPAHCTBE COMPOBOXKIACTCS CHEUUPUISCKUM H3IyUYECHHEM, B YaCTHOCTH, B
OpOUTANBHON TUIOCKOCTH 3TO 3()UpHBIE BOJHBI B BUJIE 8-MU IJIaBHBIX JIy4ed Mo
JIa3epHOMY THITy. YUHUTBIBas pe3yIbTaThl 3apyOeKHBIX YUEHBIX [3-6] 1 ocoOeH-
HO skcnepuMmeHTsl baypoBa [O.A. [7], oka3anock BO3MOXHBIM IOCTPOUTH
3(UpOAMHAMHYECKYIO MOJICNIb Hallell Bpalmaromieiicss BceleHHOH, B LEeHTpe
KOTOpOH Ha OCH BpallleHus pacroiaraercs 3se3na Abcomora. Takum oOpazom,
Hama BceneHHass — 3TO 3aMKHyTas BHXpeBas CHCTEMa KakK HepapXuuecKas
GoJiee BBICOKAs CTYIEHb TIAKTHYCCKON M MMEIOIIAsi CBONH «MJIEYHBIH ITyTh).
EcrecTBeHHO, Takass MOJEJb JIOITyCKAET CYIIECTBOBAHUE APYIUX aHAIOTHYHBIX
BCEJICHHBIX.

B pamkax moctpoenHoit momenu Bcenennoil mo «OCHOBHOMY 3aKOHY
2(pHUPOANHAMUKI» C YYETOM IO HOBOMY TPAKTYEMbIX OSKCIIEPHMEHTAJIbHBIX
n3mepenuit bayposa FO.A. 6111 paccuntansl kKoopanHathl LlenTpa Beenennoi
— 3Be3apl Abcomora. B 2000 . HOBBIM BapuaHTOM 3(HUpOTENecKona ObLIO
Ha/IE&XKHO 3apPETUCTPHUPOBAHO MOITHOE HETPAIUIIMOHHOE («TEMHOEY) N3ITydIeHUE
n3 HeOeCHOM 00J1acTH C KOOPAMHATAMH BO BTOPOW SKBATOPHAIBLHOM CHCTEME C
TOYHOCTBIO +£2°:

npsiMmoe Bocxo:kaeHne o = 330° u ckiaoHeHue o = 25°,

YrioBoit pasMep HCTOYHHKA NPH MaKCUMAJIbHOM H3IIyYEHHH TOXOAUT
JI0 HECKOJIbKHX I'PagycoB. IHTEHCHBHOCTD W3IyYECHUSI N3MEHSIETCS BO BPEMEHHU
U COIEPIKUT CKPBITYIO MIEPHOJIUIHOCTH OKOJIO 7 CYTOK.
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B mocneayromiyie Tonpl 3TO W3ITyYEHHE PETUCTPUPOBANIOCH €KEIHEBHO
JUIL ONpeneNeHns aMIUIMTYQHOro crmekTpa. Okasanaoch, 4TO MHTCHCHBHOCTh
W3JTy4CHNST M3MEHIETCS OT HyNsd A0 MakCHMyMa, NMPUYEM B CPEJHEM MaKCH-
MyMBI HaOmomaroTcs 2—3 pasa B Hememo. Ha kaprte 3BE3gHOrO Heba cambIM
ommskum k LlenTpy BcemenHoli pacmomoxkeHo cospesmue Ileraca, ¢ apyroit
CTOPOHBI IpaBee U ceBepHee — co3Be3nue Jlebens. OKpeCTHOCTh yKa3aHHBIX
KOOPJHMHAT BBIMJIJUT KaK IyCThIHHAs oOnacTb. 3Be3na AOconora HpHHAAIIE-
KHUT Ipyromy, 6ojee «riy0OKOMY» MOANPOCTPAHCTBY U, MO-BUIUMOMY, TaKOH
0o0beKT celuac HasbiBalOT «Y&€pHoi apipoii». (Ha 3BE3mHON Kapre mpsmoe
BocxoxaeHue 330° cooTBeTcTBYET 22 yacam).

K stum uccnenoBanuaM nogkmoumnack corpyaauna I'”AO PAH actpo-
¢u3uk ¢ mupoBeM uMeHeM lllmmransHas A.A., KoTopas 0OHapyKMiIa CHIbHOE
BIIMSTHAE BBIOPOCOB «TEMHOT0» M3IydECHHUsI Ha aKTUBHOCTH CONIHIIA B reousu-
YecKHe TPOIECCH, a TAKXKE 3apeTrucTpupoBaia curnansl n3 Llearpa Beenennoi
Ha bonpmom [lynkoBckom paaunoteneckone. Okeanonor K.T.H. Kpuomeit M.
10 TaHHBIM HaOMIOJEHNI MHTEHCUBHOCTH M3nydeHus LlenTpa BeenenHoit n3y-
YHMIa €ro BIMSHHE Ha TEXHOTCHHBIE KaTacTpodbl W OOJIC3HH JTroAeH (cMepr-
HOCTb IIPU Pa3IMYHbIX 3a00JeBaHusIX). MunnH A.M. 00Hapy»XHil KOPPEISLIUI0
W3MEHEHUs MHTEHCHBHOCTU M3IyYeHHS C MEXIUIAHETHBIM MAarHUTHBIM IOJIEM
ConHia, aMIUTUTYA0H (UIMKKEP-IIyMOB ¥ MHTEHCUBHOCTBIO KOCMHYECKOTO I10-
TOKa CBOOOJIHBIX 3JIEKTPOHOB (coBMecTHO ¢ Kpupomeit M.I.).

Bce a1 pesynbrats! omyoaukoBansl B 2001-2012 r.r. B Tpynax Mexmy-
HAapOIHOTO HAYYHOro KoHrpecca «@DyHIaMeHTanbHbIE NPOOJIEMBI €CTECTBO-
3HAHUS ¥ TeXHUKNY, B xKypHanax «New Energy Technologies» (C.-IletepOypr),
«Pycckas mpicaby, «Puszndeckas mbicab Poccnm», «llpupoma m yenmoBek»,
Bectanke «MexayHapomHas Axanemmst» (MAHWCY), razere «AHOManus»
Ipyrux u3paHusax. O0 oTkpbITHH ecth nHpopMmanus B MuTepuere (cMm. «LleHTp
Bcenennoit Mummaa A.M.» Ha MOWCKOBBIX CaiTax). XpOHOJOTHS HCCIEHO-
BaHMH, SKCIIEpUMEHTAIbHBIN MaTepual u Mojenb Enunoro Ionst Ddupa uzino-
skeHbl B KHUTe [8]. OHO U3 MEepBhIX COOOIICHNH 00 OTKPBITHH OBLIO CAETAHO B
pernopraxe ['maBHOTO peaakTopa rasersl «Anomanus» Ceipuerko T.M. [9].

Jlis TIpOBEpKH TONYyYEHHBIX pE3yJbTaTOB Ha JIOCTOBEPHOCTH depe3
KOHTakTépa ObUT caenaH 3ampoc YuurenasMm IllamGanel. Bor uro oTBeTHiI
Yuurens MuHHe3uHIEp.

«Yeaoicaemorii A. Muwun! IIpugemcmegyro Bac u xouy nosopasums c
ocpomHbiM  omkpeimuem! Bawa meopus o mecmonaxodcoenuu Llenmpa
Bcenen-noti  yoauno noomseepounace, u Buvl npasunvno onpedenunu ezo
pacnonooicenue. Ilynbcayus ucxooum u3 JNOKANLHOU MOYKU, KOMOpas OvLia
nepsvim mecmom obumarnus Bcenenckoco Cosnanusi — Ab6comoma. Dmu
nYaIbcayuy AGNAIOMCA CEUOEMeNbCmeoM mozo, ymo npoyecc Teopenus Bce-
JIEHHOU npoooadIcaemcs, U 6vlxooum us 3mozo Llenmpa noeas mamepus ecex
YpoGHel NIOMHOCMU U Ho8as uu@opmayus. Pacwugposka smux ypoguel
naomuocmu Bam He noo cuny, mak Kak ypoeeHb uH@OPpMAmueHOCmu 20pazoo
gblle NO GUOPAYUOHHOU XApaKme-pucmuke, Yyem 3mo OOCMYNHO 60NJOWEH-
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HOMY 4el06eKy, 0adce camomy cenuanvhomy. Llenmp Bcenennoii ecmo cpedo-
mouue Bouicuwux Ouepeuti u camou CuibHoOUu Gubpayuu; 601U3U  He20
cywjecmeoganue OUONIOSUHECKO20 Bewjecmed, Mo ecmb JICUBOU Mamepuu,
HeBO3MOICHO, BCAe0CmBUe BbICOKOU AKMUBHOCMU BCeX HACMUY 6eujecmsd.
Bawwu uccnedosanus 6 smom Hanpaeienuu Mvl OYeHUBAEM OYEHb GbICOKO U
noooepaicusaemy.

HHuTepecHo Takke COMOCTABUTH NOJYyYCHHBIE HE3aBHCHUMO HAIIM KOOP-
nuHathl Lentpa BeenenHoi — 3Be3pl AOCOIIOTA © pe3yibTaTaMu HaOmoqeHUH
aMEpPHKaHCKMM KOCMUYECKUM TelecKoroM «Xadbm». 6 nexadbps 1994 r. stoT
Teneckon cdortorpadupoBai «benstii 20pood, navigywuil 6 kocmocey (http://psi-
journal.ru/main/128825-sensaciya-gorod-plyvuhhij-v-kosmose.html).
Hemernkmii acTpoHOMUYECKUH KypHaJI cooOm, 9To Bo BcenenHolt oOHapy-
xkera Oowutens TBopma. [To3nHee amepuKaHCKHE YYEHBIE CTalH TOBOPHUTH 00
otkpbiTuu lleHTpa BcenenHoW, ogHAaKO KOOpAMHATHI 3TOH 00NacTH HE yKa-
3bIBaNMCh. [103TOMY HET OCHOBaHWIl U1 BEIBOJA, YTO AMEPHKAHCKHE Y4EHBIC
otkpeutn LleHTp BeenenHnoit m TeM Oojee akTuBHYIO 3Be3my AOcomroTa c
(hPMKCHPOBaHHBIMH KOOPIHHATAMH.

IMpemiaraem y4éHpiM Bcero Mupa HaBECTH B YKa3aHHYIO 00JacTh He-
OecHoit cdepbl pasnOTENecKON, KOTOPHIA [0 HEKOTOPBIM IIapaMeTpaM 3ape-
THCTPUPYET MOTOK «TEMHOM MaTepum», 4TO OOBEKTHBHO JOKaXKET CYIIECTBO-
BaHME NapajuleIbHOIO MHpPA M MOJIOXKEHHE B HEM «TEMHOW» 3Be31bl AOCooTa
B IlenTpe BpalieHus Hauell BeeneHHOU.

B kon1e nponuroro rosxa B iHTEpHETE MOSIBUIACH HHGOPMAIHS O HOBOM
aTlOKaJIMIICUCE.

CoryacHo Mu¢onornd BUKMHTOB KOHEIl cBeTa (AIIOKAJIUIICHC) MOXET
HacTymuTh 22 ¢eBpans 2014 roga. K TakoMy BBEIBOLY NPHUIILTH 3KCIEPTHI IO
CKaHJMHABCKOH Mu(osornu. Bece momuaT, uTo mo nmporHo3dy Maiis amst 3Toro
COOBITHS yKasbIBasach jgaTa 22 nexaOpst 2012 roma, m 3TO CBSI3BIBAIOCH C
KPUTUYECKUM COJHIIECTOSSHHEM B cucTteMe ConHIla 1 Hamell ["amakTiky.
IIporHo3 BuKHMHIOB MMEET NPUHIUIIMAIBLHO HOBBIM CMBICI, TAK KaK yKa3aHHas
JlaTa ompeessieTcss KpUTUIeCKOW CUTyalnyel B Maciitabax Hameld BeeneHHOH.

Pacnonaras xoopaunaramu llenTpa BeeneHHOM, HETPYIHO pacCcUUTATh,
yro 22 despans 2014 roma 3emiisi OKaKeTCs MO NPSIMOMY BOCXOXIICHHIO Ha
oxuoM nmuanN ¢ CoiHIEeM U 3Be310i AOcomrora. [1o CKIIOHEHNIO COBITIAAEHUS HE
oynet, u ConHue He «3akpoeT» boxkecTBeHHYI0 3Be3/y (0OBIMHOE «HOBOIIYHHUE)
B MacmTabax Bcenennoii). IlomoOHast cutyanms 22 ¢eBpanst u 22 aBrycra
(3emist o MPSMOMY BOCXOXKIEHHUIO OKa3biBaeTcsi Mex 1y ConHueMm M 3Be3noi
AbcomoTa) cirydaeTcsi Kbl TOJ, 1 HUYEro aroKaJIMICHYECKOro He Ipouc-
XOJHT, XOTS B palloHe 3TUX JaT OTMEUYAETCs MOBBIIIEHHAs! BEPOATHOCTb TEXHO-
TeHHBIX KaTacTpo(d. YIUBUTEILHOE COBMAICHUE B TOM, 4TO 22 (heBpays mpo-
M30MIET CMEHA 3HaKa MEXIUTAHETHOTO MarHUTHOTO 1ot CoHna. OTo sBICHHE
COIIPOBOKIAETCS] N3MEHEHHEM HAIIPABIICHNUS PAIUaIbHBIX COIHEYHBIX ITOTOKOB
a¢upa, TO €cTh 3aKaHUMBaeTCd S(UPHBIA «BIOX» M 3Be3a TOTOBUTCA K
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«BBIIOXY». [Ipm »TOoM B Macmrabax CoOJHEYHOH CHUCTEMBI CBOOOIHBIA 3(Hp
OCTAaHABIIMBAETCS M 3aMETHO KpHCTaUIM3yeTcsl («CTekisHHas» ¢aza). Takoe
SBIICHHE HaONIomaeTcs Kaxmyro cyO0O0Ty, 1 MHOTHE HapOAbl B 3TOT ICHb HE
PEKOMEHAYIOT 3aHUMAaThCS TsDKENOH paboToil. BO3MOXKHO, B 3TOT NeHb Ha
3eMITI0 OKaXXET BIMSIHUE PacHoIokeHne mianeT COMHEYHOM CHCTEMBI U APYTHE
KOCMHUYECKHE (haKTOpBl, HO OLIEHKY MOJOOHBIX CUTyalWil JOJDKHBI CHEIaTh
npodeccroHabHBIE ACTPOMHU3HUKH.

HNurepecno apyroe. B npeBHux 3anucsax Maiis ynoMHHaeTcs O LEHTpE
Bcenennoii 6e3 ykazaHus koopauHat. Ho B CBsI3M CO CKa3aHHBIM BBILIE MOIY-
YaeTcs, YTO JpeBHWE BUKWHTM 3HAIM 3TH KOOPAMHATHI, MHaye OHU OBl HE
BBIIUIM Ha jaaTy 22 ¢eBpans. Xorenoch Obl y3HATh, YTO MOTYT JO0ABUTH K
3TOMY 3KCHEPTHI [0 CKAHJMHABCKON MU(OIOTHUH U CHEIHAIUCTHI IO APEBHUM
pykomnmcsaM Maiisi? C coBpeMEHHBIMA YYE€HBIMH OTIENBHBIA Pa3roBOp O Cy-
IIECTBOBAHWU aKTHBHOM 3Be3mpl AOCONIOTAa B IEHTPE HAIIel Bpamlaromeics
Bcenennoil.

BrI3biBaeT yAWBICHHE, YTO TaKOE BaKHOE OTKPHITHE KaK ONpeAeTICHHE
koopauHat LlenTpa Hameidt Bcenennoit — 3Be3nbl AGcomoTa U €€ aKTHBHBIX
CBOMCTB HE HAXOAUT JOJDKHOTO OTKJIMKA B Hay4HbIX kpyrax. OmucaHa ammapa-
Typa U METOJMKa acTpo(HU3MYECKUX HAONIOACHUH, pe3yabTaThl PErUCTPalH
WHTEeHCUBHOCTH "TéMHOTO" m3nydenus Llentpa. Habmonenus Benytes yxe 13
net! Bcé yka3eiBaeT Ha To, uTo B LleHTpe Beenennolt Haxoqures TéMHas 3Be3na
AbGcomrora 1 9To Hama BceneHHas sSBIsieTCS aBTOHOMHOM BUXPEBOW CHCTEMOIt
B enquHOM Mosie Muposoro D¢upa. HanéKHOCTh pe3ynbTaTOB HHCTPYMCHTANb-
HBIX HaOJFOJCHUHA MOATBEPXKICHA TPEBHUMH HAYYHBIMH TpakTatamMu Maiis, B
tdompkope Bukuaros, yuurensmu Illambanbl U OpyruMu mpeacTaBUTEISIMHI
Bricmmx Cumit. Ceifgac, Koraa aBTOPHTETHBIC yYEHBIE ¢ MHUPOBBIMH UMCHAMHU
HAYYHO JOKa3alH CyIecTBOBaHHE bora, y)ke He CTOUT YAHMBISTHCS, YTO BaXK-
HeWIIve UCTHHBI 0 MHpPO3JaHUM YEIOBEYECTBO MOJIydYaeT W3 MH(OPMAIHOH-
Horo mois TBopra. AkageMH4YecKOd siuTe mHopa oOpaTUTh BHHMaHHE Ha
pe3yJbTaThl AlbTEPHATHBHBIX HcclienoBaHui. KTo U3 oduumanbHO NpU3HaH-
HBIX HAayYHBIX aBTOPHTETOB pEIIUTCS BCTaTh Ha 3allUTy POCCHICKOTO
npuoputera GyHIaMEeHTaIbHOTO OTKPBITHSA? !
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CMoCcOB AHHUTUNALWUU HEFATUBHbIX U3NYYEHWUIA U NONEN
I. BBEJIEHUE

B peansHOM TpocTpaHCTBE-3(hupe CyNIECTBYIOT HEU3BECTHBIC B KIIACCH-
YecKOW (pru3nke BUABI BEIIECTBA M M3IYYEHHS, 3aHMMAIOIIUE IMapajuieibHbIC
HOANPOCTpPaHCTBA (MHUPBI). JIydmmM NOKa3aTeIbCTBOM 3TOW MCTHHBI CIIyXKaT
MHOTOYHCIIEHHBIE CBEPXCCTECTBEHHBIE, 4, CICAOBATEIIFHO, U CBEPX(hU3HIECKHE
SBJICHHSI KaK Pe3yJIbTaT IPOHUKHOBEHHSI MHON (PU3MUECKOI PealbHOCTH B HAII
Mup. B Hacrosimee Bpemst H3ydeHHEM M BOCIPOU3BEACHHEM TaKUX SIBICHUI B
71a00paTOPHBIX YCIOBUSAX 3aHUMAIOTCS MHOTOYHCIICHHBIE HAYYHbIE KOJIJICKTUBEI
BO BcéM mupe. [lonoOHbIe 00cTOsITENbCTBA 00S3BIBAIOT NMPU3HATH (aKT poOXK-
JICHUSI HOBOTO HalpaBlieHHs1 B HayKe — 3QupHO sKonoruu [1], a Taxke sadup-
HOM Teparuu, TO €CTh JICYeHHs] O0JIE3HEHHBIX COCTOSIHUI, BHI3BAHHBIX BO3JIEH-
CTBHEM HETaTHBHBIX U3JIyuYeHHUH U APyrux (GpakropoB (0ose3Heit), NCKaKAOIIHX
a¢upHOe Terno (OuoroIe) yenoBeka.

BremHee HeraTnBHOE T0JIe («3(UPHBIN CMOT») MOXKET OBITH KaK UCKYC-
CTBEHHOTO (M3JIyYCHHE «I30TEPHUIECKOr0» JaOOpaTOPHOTO 000pYJOBAHMS HIIU
anmapaTypbl OBITOBOTO HAa3HAYCHHUS), TAK U €CTECTBEHHOTO IPOUCXOXICHUS. B
MIOCJICTHEM CJIy4ae 3TO CBS3aHO C INEPEXOJHBIMHM 3()UPHBIMH IPOIECCaMU B
KocMHuueckux macirtabax (3armenust Jlynel u CollHIIA, CONHEYHBIE BCIIBIIIKH,
MarHuTHbIE OypH, MOJTHONIYyHHE M Ap.). K ecTeCTBEHHBIM HCTOYHHKAM Hera-
TUBHBIX U3JIyYEHUI OTHOCSATCS TaK)Ke SKCTpeMallbHble Te0()U3nUecKre mpoliec-
CBI ¥ aHOMAJIbHBIEC 30HBI.

HetpaauimoHHble TEXHOJOTHH U B IEPBYIO OYEepelb CBEPXEIHMHUYHBIC
TeHepaTophl SHEPIHH, KaK NPaBHIO, OKAa3BIBAIOT BPEIHOE BIMSHHWE Ha UENO-
Beka... O4eBHIIHO, JUIA 3alIUTHl UCCIENOBATENEH OT BPEIHBIX H3IYUCHUH U
a¢upHOTO CMora TpeOyercss pa3pabOTKa COOTBETCTBYIOIIMX METOJOB U
CPEICTB, KOTOPBIE MOXKHO HCIIOJIb30BaThCA TAKXKE JUIS 3AIMUTHI METEO3aBUCHU-
MBIX JIFOJIEH.

MHOTONETHHI OIBIT KCIIEPUMEHTAIBHOTO M3ydeHus 3¢upa [2] mosso-
JIMJI aBTOPY HaWTH OCTATOYHO 3((EeKTHBHBIE cpeacTBa 3aIUThL. Cloa BXOAAT
MeXaHHU4YEeCKHe, HallpuMep, KOJIOKOIBHBINA 3BOH, U IUIa3MEHHBIE CIIOCOOBI pa3py-
IIeHUs! 3(UPHOTO CMOTa, — BBDKHUTAHUE «TOPIOYHX)» COCTABISIONINX C ITIOMO-
IO 3AXOKEHHBIX CBEUEH.
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OpnnHako Hambonee 3(PGEKTHBHBIM OKa3alcsi HH()OPMAIMOHHBIA METO]
WHAWBUAYAIFHOW 3alIUTHL. B 3TOM cirydae mH(popManus o HETpaIWUIIMOHHBIX
MOJISIX W M3JIY9ICHUSX 3aIFCHIBACTCS HA HEKOTOPHIC BEIIECTBA NIPU UX IEPEX0/Ie
W3 KHUOKOM B TBEpAyo ¢a3y. 3areM 3adUKCHpOBaHHAS HHPOPMAUOHHASL
MaTpUIla METOIOM HMHBEPCHH NepeBoauTcs B aHTuMarpumy. C mocnenmHeit
KOTIHPYIOTCS TAOJICTKH I TpUEMa BHYTPh YEJIOBEKOM, «3apsSKEHHBIM» dPHUP-
HBIM CMOTOM. AHTHMATPUYHBIC TAaOJCTKH B MPOIECCE aHHUTHIIAIUU YHHYTO-
JKAIOT BpEIHBIC I(PUPOTUHAMUYCCKHE BUXPEBBIC CTPYKTYphL I[locie 3Toro k
YeJIOBEKY BO3BpAIlaeTCs HOPMAIFHOE CAMOYYBCTBHE.

Kak okazanock, MeToJ1 HHBepCHU dPPEKTHBEH IS JIFOOBIX HETPAIHIIN-
OHHBIX (3()UPHBIX) U3IYYCHUN W MOJICH, BKIFOYas BO3MOXKHOCTh aHHUTHIISAIINU
0oJe3HEHHBIX OMOMOJeH YeloBeKka. B oTin4me OT ONMMCAaHHOTO BHIMIE CIIOCO0a
3aIUTHl HEOOXOANMO BMECTO BHEIIHETO HETaTHBHOTO MOJS MOJYYUTh HHPOP-
MAIMOHHYI0 MAaTPHUIy OHOIOJS OONBHOTO OpraHa. 3aTeM METOJOM HWHBEpPCHH,
peam3yeMoro ¢ IOMOIIBIO OMMCAHHOW HIDKE «BONIICOHOW MmacTWHBD» [3],
HEOOXOIMMO TONYYHTh aHTHMATpully. [Ipm ymoTpeOneHHH BHYTph aHTHMa-
TPUYHON TaOJEeTKH B OWOIIONIE YelloBeKa B paiioHe OONBHOTO OpraHa ooOpa-
3yeTcs «IbIPKay, KOTopas M0 ONMCAHHOM HIYKE METOIUKE 3aKphIBacTCs HHPOP-
MAI[MOHHOHN Ta0JIETKOM, MOJYyYCHHOW ¢ (hoTorpaduu COBEPIICHHO 3I0POBOTO
MaIMeHTa B [[BETYIIIEM BO3pacTe.

1. BAILIMTA OT HETATUBHBIX M3JIYUYEHUI U ITOJIEN

®uznyeckast CyTb aBTOPCKOTO CHOCO0Aa WHIMBHIYAIbHOH 3aIIUTHI 3a-
KITFOYaeTCs B OTKPBITUH OCOOBIX CBOMCTB METAJUTMUECKOM IIACTHHBI, HMEIONIeH
IpsSIMOYTONIBHYI0 (OpMy, JUIMHA KOTOPOH B JABa pa3a OoJbIIe IIHPHHBL
«BoumeOHas mracTrHa», BeIpe3aHHAs M3 JIaTYHHOTro Jjmcta TommuHoi 0,3-0,8
mm 1 pazmepom 80%160 mm, mokazana Ha pucyHke 1. (JJomycTUMO OTKIOHCHHE
IIMPHUHBI HA * 2 MM, a JUTHHA NTOTTy4aeTcsl YMHOKEHHEM Ha 2).

— 160MMm ———¥

80 MM s

«

Pucynox 1

HOHHTHO, 4YTO B MPAMOYTOJIbHYIO IIJIAaCTUHY HAa PUCYHKE 1 BnucEIBaIOTCS
TOYHO [IBa NPUMBIKAOMUX APYTr K APYry KBaJpara. OKaBaJ’IOCL, 4YTO pacnojio-
JKCHHBIC DAAOM KBaJApaTbl B 3(1)I/IpHOM CMBICJICE SABJIAIOTCA AHTUIIOJaMH H
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OTKPBIBAIOT «(HOPTOUKY» B aHTHMHUp. [IpucBoMM JleBoMy KBampary nudpy 1, a
npaBomy — mudpy 2. Ecimm B meHTp KBagpata | mpu copusonmanvhom
Pacnonodcenuu naACHUHL TOJIOXUTH TapaMHOBYIO TAaOIETKY C 3aHUCaHHON
a¢upHOI MHPOpManuei (3pUpPHOI BIXPEBOIl MaTpHUIlEii), TO B pailoHe IEHTpa
KBazpara 2 c(hopMHpPYETCs IOJIe aHTUMATPUIIBI, TO €CTh BUXPEBas CTPYKTypa
MPOTUBOMOJIOKHON CHHpalbHOCTH. B naHHOM ciyyae kBajapary | cooTBer-
CTBYET BEIIECTBEHHAasi CTPYKTypa, a KBajJpary 2 — aHTHBEIlecTBeHHas. [lpu
NPOTJIATBIBAHUM 00EUX TaOJIEeTOK MPOM30MIET aHHUTWIILMS d(UPHBIX MTOJIEH U
MOJIYYUTCSl HYJICBOH pe3yibTaT, XOTs NepBas TalleTka MOIJa COJAepkKaTh
BpEIHY0 HH(pOpManuio.

IocnenoBareabHOCTh JNEWCTBUM JUld JKCHEpUMEHTATOpa. 3adcuzaem
céeuy B pabodeM IOMELICHHH. B HEmOCpenCTBEHHOW OJIM30CTH K H3IIydaro-
IIEMY JIEMEHTY HETPaJULIHOHHOTO WM APYroro mpuodopa (TeIeBHU30pa, KOM-
IBIOTEPA) OKa3bIBAIOLIETO HETAaTUBHOE BO3ACHCTBHE HA HKCIIEPUMEHTATOpa U
Tr000T0 YesIoBeKa, HaM HEOOXOMMO CAENaTh MapaMHOBYIO, a JIydIlle U3 BOCKa
TaOJIeTKy, COAEp KallyI0 BPEIHYI0 HH(pOpMaIHio. st 3TOro B 30HE M3ITy4eHHS
WIN JIOKQJbHOM MOJIE Ha IUIACTMACCOBYIO IMIMHAPHYECKYIO MOJCTaBKY (Ha-
npumep, Oenas 0e3 Haamucel KopoOKa OT JIeKapCcTBa AHaMETPpoM OKoJIo 40 mm,
obpe3anHas 10 BbicoThl 40-500m) KinagéM KBaapar M3 mucuei Oenod Oymaru
(6e3 Tekcta) pasmepom 80%80 mm. B meHTp OymMakHOTO KBajpaTa ¢ 3aOKEHHON
CBEUYM 4epe3 KOHYCHBIM KeJI00OK M3 METaJUIMYeCKOH (oibru (MpHKUMaeTCs
najbliaMi MM KPYIJIOW PE3MHKOH K CBede) aKKypaTHO HajhBaeM TadleTKy
muamerpoMm 12-15 wm Beimykioir ¢opmbl. Ha Oymare Goiee ropsdmii BOCK
pacTekaeTcs, MOATOMY JIydIlle MCIOJIB30BaTh IeuiodaHoByo MIEHKY. (Creka-
HHIO TTapa)uHa ¥ BOCKA C jKeJI00Ka MOXHO NMOMOYb CIIEIHUAIBGHON NepEeBSIHHON
NaJ04Koi THma 3y0ouncTky). Bepkumaem, moka TabieTka 3aTBep/AeeT U OCTHI-
HET /10 KOMHaTHOH TeMIepaTyphl. ANNapaTypy BBIKIIOYACM.

Jns momydeHus! 1eseOHBIX TaOIEeTOK HCIIONb3yeM JIEPEBSIHHYIO TyM-
00uYKy WIIM CTOJI, PACHOJIOKEHHBIE MOJAIIbILIE OT BBIKIIOYEHHOH amnmapaTypsl,
KOMITBIOTEpA M TelleBHU30pa (He MoJ dHeprocoeperawiieil pTyTHOW JaMIoi) U
Osmke K HeHTpy JabopaTopun (momenieHus). bepém «BOJIIEOHYIO TIACTUHY»
u OpocaeM e€ Ha MOJ MHUMO KOBpa C BBICOTHI 0K0JO 10 cm, 9T0OBI OHA TIO3Be-
HeJla JUisl CTHpaHus mpeapinymeid napopmanuu. Ha TyMO04Ky CTaBUM TOT ke
0eJIblii MIaCTMACcCOBBIH CTAKAHYUK, & HA HErO KiIaJaéM CUMMETPHYHO IIACTHHY,
OPHEHTHPOBAHHYIO IJIMHHONW CTOPOHOW (KBagpaToM 2) TakK, 4TOOBI B 3TOM
HaIpaBJIeHUH B YIJIOBOM ceKTope oKojio 40° He OBbLIO COJHEYHOrO WM JyH-
Horo aucka. Ha neBenii kBagpar 1 kinagém OONbIIYIO IMOJMYYEHHYIO BBIIIE
TalNeTKy, I/ie 3anucana HeratusHas uHdopmauus. Betrcuoaem 1-2 munymot
st opmupoBanus 3¢upHbIX noseit (!). B meHTp kBagpara 2 ¢ 3ax0KEHHOH
CBeuM 4epe3 KEN0OOK, HOCUK KOTOPOro BhICTymaeT Ha 20mm 3a IuiaMs CBEYH,
HaJIMBaeM IIOYTH Kacasch IUIACTHUHBI ((POpPMHPYEM) KHUIKYIO BBITYKIYIO Ta0-
JETKY JAWaMETPOM OKoJo 4 mm. BepTUKaIbHBIN MpO(UIb TaOIETKH IOJDKEH
OBITH B BHJE DJUTUIICA C IJIOCKUM JOHBIIKOM. JKnéM, moka Tabierka 3aTBep-
JIeeT, OCTBIHET, U MPOTrJaThiBacM e€, 3a11Basi BOJIOM.
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DTy nporenypy HeoOX0IUMO JeNaTh Tepel] €0l Wik Yepe3 Jac mocle.
Ecmn Bame Temo ObUIO «3apspKeHO» HETATHBHBIM H3IYYCHHEM BO BpeMs
WCTIBITAHUH HETPaJWIIMOHHOTO IMpHOOpa, MpeOBIBaHWS B aHOMAIBHOH 30HE,
MPOCMOTpa KOMIBIOTEpa WM TEJICBH30pa, — MPOTJIOYCHHAs MHBEPTHPOBAHHAS
TabJIeTKa CBOMM IIOJIEM OCYIIECTBUT AHHWUTWIANWIO, W Bamm Ooyie3HeHHBIE
omryuieHus yepe3 20—-30 MUHYT HCUE3HYT.

S ¢ ycmexoMm moONB3yrOCh 3TOH MeToAMKOH Oonee 10 ner, mcmonb3ys
napaguHoOBbIe cBeun. [TuenuHbIi BOCK AAa€T JydIine pe3yibTaThl, HO paboTath
¢ HuUM cioxHee. O0a 3TH BeIIECTBA XPaHAT 3alUCaHHYIO WH(oOpManuio 10
HECKOJIbKHUX JIET, U MOXKHO Cpa3y caenaTh 5—7 TabJeTOK B IIEHTpe KBajapara 2,
€CIIM YCJIOBHSI DKCIIEPHMEHTa Hen3MeHHbL. Ho B CBSI3M ¢ aHOMaIMsSMH B KOC-
MOCe OIMMCAHHYIO MPOIEIypy WHOTIA TIPUXOAUTCS TIOBTOPSITS.

IlocnenoBareabHOCTh ACHCTBUM JUIS METE03aBUCUMBIX Jitojed. Eciu B
TOYYBCTBOBAIIM HEJAOMOTAaHHE B CBS3M C PE3KUM HW3MCHCHHEM ITOTOHBIX
YCIIOBHI WM SBICHUAMH KOCMHYECKOro mopsaka (3armenue ComHna, JIyHBI,
MarHuTHass Oyps W Ip.), TO Ha JEPEeBIHHYI0 TyMOOUYKY WM CTOJ CTaBUM
TUTACTMACCOBBIN IMJIMHIPUICCKUNA CTaKaHYMK, Ha HEro OyMaKHBIH KBaapar
80%80 mm. Ilo onmcaHHOHW BbIIIE METOAWKE B IIEHTpE KBajapaTa (popMUpyeM
0obIIyto TabNeTKy nuamerpom 12—15 wm u xxaém e€ ocThiBaHMs. JTa TadIeT-
Ka «3aloMHWIa» 3(GUPHYI0 OOCTaHOBKY B KBAapTHpE C y4YETOM IEPEXOIHBIX
sBieHuit B adupe. Ecnu cobupaerech HATH Ha YJIMILy, TO Jy4LIe 3Ty OPOLERYPY
JieNaTh Ha JIOJDKUH WK OasIkoHe, Te d(upHas 00CTaHOBKA COBCEM JpyTasi.

B mopsimke, OMMCaHHOM BEINIE, C TOMOIIBIO «BOJIICOHON IUTACTHHBD)
JIeaeM Mayl aHTHTAONeTKy il mpuéMa BHYTpPh. TalleTka MOIEeHCTBYeT
gepe3 20-30 munryT. Ha cnemyromuii neHp s¢upHas 00CTaHOBKA W3MEHHUTCS U
nO HeobXo0uMocmu ieaeM 1 IPUHAMAEeM HOBYIO TaOIIETKY.

I1l. ”THBEPCHAS 5®UPOTEPAITUA

B yactu Il craten Obuta omMcaHa «BoJIeOHas MIACTHHAY, 00JIaJaromast
CBOMCTBOM IIpeBpaIieHus 3GUpHON HHPOPMAIMOHHON MaTPHUIBl B aHTUMAaTPH -
1y. Peub uaér 00 aupHOM I0JIe BElIeCTBEHHBIX Tell Hauiero Mupa, Kk KoTopo-
My OTHOCHUTCS W Ouomone duenoBeka [3]. O4eBHAHO, COCOO HWHBEPCHUU U
AHHUTUWIALINA I/IH(I)OpMaHI/IOHHLIX MaTpul, MOXKET OBITh HCIIOJIL30BaH JJIA
JIeYeHHsT HEKOTOPBIX M JaKe BCeX OOJIE3HEHHBIX COCTOSIHHSAX YeJOBEKa IPH
HaJIMYUU COOTBETCTBYIOIIEH METOAMKH, BpeMeHHM U TepreHus. Ilpu stom B
KadyecTBe HocHTelel 3(HpHOI HHpOpManKy Henonb3yercs napaduH, a B Ooiee
OTBETCTBEHHBIX ClIydasx — BOCK M Boja. Ilepen HadanoMm mpoueaypsl HeoOXo-
JIMMO 32)K€4b CBEYYy B JaHHOM IoMelleHuu. (Bepyromum xenaTeabHo Mpoyu-
TaTh MOJIMTBY «OT4e Ham», HOTOMY YTO 3()Up — AEI0 TOHKOE).

Metoauka edeHus 3aKkirodaeTcs B cuenyromeM. Ha o6Haxkx€HHOE 60IIh-
HO€ MECTO OOBIYHO B ITOJIOKEHHH JIEXKA, €CIIM 3TO HE BEPXHSS YacTh TOJIOBHI,
KIaa€Tcs KBaApaTHBIA TUCT Oenoii 6e3 Tekcta Oymaru. s aToit nenu Gepém
CTaHAAPTHBIN JIUCT U 00pe3aeM 1Mo KOPOTKOM CTOPOHE JI0 KBaApaTa.
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IlenTp xBazmpaTa ormMedaem XUpHOU Toukou. [lomoxeHue Tena AOMHKHO
OBITh TaKUM, YTOOBI OYMaKHBIM KBaJpaT JIeKajdl FOPU3OHTAILHO W C HETo He
CTEKaJl )KUAKUH mapaduH Wi BOcK. B cimydae Oosee ropsiaero Bocka MCIHONb-
3yeTcsi [Ba OyMaXKHbBIX KBagpaTa.

JlucT neXWT POBHO HA JKMBOTE WIM TPyIH, a HAa APYIHX MECTax OH
MOXeT HM3rubarbcs. UToObl 3TOro M30exkaTh, NPEIBAPUTEIHHO KPOMKY JIMCTA
IMIMPUHOM 5 MM cierka 3arubaeM BBEpX CO BCEX CTOPOH JJIs co3laHusi pEdep
wéctkocT. Ecnm Oosne3HeHHas obnacTh HeBenuka (rna3, pypyHKyaI U ap.), TO
JIUCT MOYKHO B35iTh MEHBIIMX Pa3MepoB, HallpUMep, JeJaTh KBaipaT U3 IOJO0-
BUHKHU CTaHAAPTHOTO JIKCTA.

[Janee 3axuraem cBeuy 0e3 eao00Ka, HAKJIOHSEM HaJ| IIEHTPOM JIHCTa U
pacIulaBIICHHBIH MaTephald CBEYM HAKalblBAGM Ha IMOMCUCHHYIO TOYKY H B
OKPECTHOCTH [UII 00pa30BaHMs CIUIOITHOTO IIATHA pa3MepoM (IuamMeTpoM) He
MeHbIe py0iaéBOH MOHETH W TonmuHOW 1Mo 2-3 mm. Ilocme 3toro ceewy
JBIDKEM IO CITMPAJIA IPOTHB YaCOBOW CTPENKU C TAKOH CKOPOCTBIO, YTOOBI
paccTosiHUS MEXIy KamusiMu Obuto okoso 1 cu. OOBIYHO cpasy 3TO HE IMOIy-
YaeTcs, MOATOMY BO3BpAIIAEMCS B LIEHTp, IMOIPABIIEM TaM YTO-TO W CHOBA
UAEM TI0 CHMpald, 3allOJHsS OCTaBIIMECS MPOMEXYTKH MEXAy KamsMu. B
UTOTE BECh JIUCT JIOJDKEH OBITh 3aKamaH.

BonbHOM JIE)KHUT CHOKOWHO, MOKAa BOCK MM NapaduH HE 3aCThIHET
(TIpaKkTHYECKU IO MOBEPXHOCTHOW Temmeparypsl Tena). [locie sToro Oymax-
HBIN JTUCT CHAMaeM BBepX (MamueHT cBoOOeH). byMakHbIi HCT 00pe3aeM co
BCEX CTOpPOH [0 KBaapaTa pazMmepoM 80x80 mm, TO €cTb O pa3MepoB
TIOJIOBUHBI METAIUTMICCKON JaTyHHOU IacTUHBI (cM. puc. 1). Ilenmp aucma
00J11CeH Oblmb U YEeHMPOM 00pe3anno20 Keaopama (¢ moYHOCMbIO 00 5 MMm).

Hanee meroaoM, onucanHoM B yactu I1, nenaem 5—7 MHBEpTUPOBAHHBIX
TaOIeTOK M KIagéM HMX B KOpOOOUKYy ¢ ToMeTkon «M» (aHamor «MEPTBOM
BOJIbI). Ha mosydeHHbIX TabieTkax 3amicaHa He TOJIbKO HH(popManus o 6oie3-
HH, HO ¥ IpyrHe KOMIIOHEHTHI 6Huomouis narenTa. [loaTomy momasiast B opra-
HU3M HH(OpMAIMOHHAs aHTUMATpHLa CAETAeT «IBIpY» B BameMm 3(QUpPHOM
Tene. KoHeuHO, opraHu3M CHoCOOEH 3allofIHUTh 3Ty ABIPY 3I0POBBIM OHOIO-
JIeM, HO MBI MOYKEM €My ITOMOYb, IPOTJIIOTHB aHAJIOT <OKUBOW BOJBD». [l 3TOTO
HeoOXonuMo uMeTh (oTtorpaduio GONFHOr0 B MOJNHBIA POCT (IOMycKaeTcs
cUagYasl 1Mo3a, €CIM MBI JEYUM OpraHbl He B 00JACTH Ta3a) U B LBETYLIEM
Bo3pacte (15-25 mer) 6e3 OnmM3KO HaxomAMMXCs Apyrux monei. dotorpadust
JIOJDKHA OBITH TOJTydeHa C XOPOLIMM pa3pellleHHueM, JIydile IUIEHOYHBIM ara-
paroM. B aTom citydae oHa coiepkut Hanbosee HHPOPMATUBHYIO TOJIOTpPaMMYy
YelloBeKa.

«KuBble» TabieTKn moiydaeM cliexyomuMm obpasom. Tam xe, Tae ae-
Ty mepBble («MEPTBBIE») TAOJIETKH, Ha CTOJI CTAaBUM ILIACTMACCOBYIO IIMJIMH-
JIPUYECKYIO TIOACTaBKY, a Ha He€ — doTorpaduio n3obpaxeHnem Bepx. Doto
HEOOXOIMMO pPacHpsSMHUTh Ha OCTPOM KPOMKE CTOJIA, YTOOBI OHAa IO BO3MOXK-
HOCTH CTaja IUIOCKOW. bonmpHOH opraH (MecTo Ha (OTO) HaKphIBaeM KBaapat-
HBIM JIICTOYKOM TOHKOW KaJIbKM (711 BOCKa M3 LeI0(aHOBOM IUIEHKH)
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pasmepoMm B 1,5 pa3a OOJBIIMM HCIENSAEMOTO OpraHa, M Bce OOJBHOE IOJIE
3JIMBaeM C 3aXOKEHHOW CBedM (depe3 jkeno0oK) mapaguHOM I BOCKOM
TONMIUHONW 10 2-X mm. M3-3a BOBMOXKHOTO HAKJIOHA ()OTO JKHUAKOE BEIIECTBO
MOJKET BBUINTHCSI HEMHOTO HE TYAa, YTO HCIPABISACTCS CMEIICHHEM KaJbKH.
Jaem mapauHy OCTBITh, YITHBIINCH HA HECKOJIFKO METPOB. Y HAC MOIYIHICS
CHATHIM C KaJbKU TO3WUTHBHBIN CJICIIOK TOJOTPaMMEI 3I0OPOBOTO OpraHa H
3(hUpHOI 0OCTAHOBKHU HA JAHHBIH MOMCHT BPEMECHHU.

JIJis TIOTy4eHUs «OKUBOI» TAOJIETKU C COOIIIOJICHUEM OIMCAHHBIX BBIIIC
YCIIOBHH KJIaIEM TIOJIYYCHHYIO ¢ (DOTO TAOJICTKY 6 UeHmp nepeozo Keaopama u
dopmupyem okono neé (no Onmskomy kpyry) 5—7 tabnerox. Knamém ux B
JPYTYI0 KOPOOOUKY ¢ MOMETKOHN «K» (aHAIOT <«OKHBOI BOIBI»).

[IpuanMaem (pornaTeiBaeM) cpa3zy o0e TabIeTKH mepexn exoi (Ha apy-
TOW JIeHb W Jajiee HaTOIIAK), 3amrBasi 0ObrgHON Bomoil. [lepBrie 3 mHS KaXkIbIit
JICHb, 3aTeM IpUEM HAET C MHTEpBAOM 3 IHSA, MOKA BCE TAOJIETKH HE 3aKOH-
garcs. Kak mpaBmino, (yHKIIMOHATIBHBIC PACCTPOMCTBA MPOXOIST TOCIE IIePBO-
TO WIH BTOPOTO mpuéMa, U mpo TabieTku 3a0pBatoT. Ho BEIOpackBaTh MX HE
CTOUT, Ha CIy9ail TOBTOPHOTO HEJOMOTAHHS.

B kuraiickoii MemuiuHe Bce OONE3HHM NENSAT HA TPU KATETOPUH IO
BSI3KOCTU U CTPYKType Ouonosns yenoBeka. DyHKIMOHAIBHBIE pacCTPOWCTBA
(cma3Mbl, BOoCHAMTENbHBIE MPOIECCHI) CO3MAI0T «AEPEBSIHHOE» OHoImoie. OTH
00JIe3HH OMHCAHHBIA METOA d(PUPOTEPANUH JCUUT 3a 1—2 JTHS AaXKe C HCIIOJIb-
30BaHMEM INapadHa WIA BOCKA. XPOHWYECKHE 3a007€BaHHS CO3MAIOT «BOJS-
HOE», I «CIM3HUCTOE» Ononone. [list ieueHns HeoOX0ANMO UCTIONB30BaTh 7 1
Gosiee TabNETOK, TO €CTh TpedyeTcs OKoJo oxHOro Mecsna. IIpm BUPYCHBIX
3a00JIeBaHMSX JIydIlle HHBEPTHPOBATh C UCIIOJIb30BAHUEM BOCKA aypy CIU3H U3
HOca, Topia (Ha KBaJpaTHOM JHCTOYKE Oymard) wm Mody (B HEOOIBIIOH
émkoctn). B aToM ciydae mosrygaercst IpsiMO KOHTaKT ¢ HOCUTEIEM OOJIe3HH.
[Tpu HEOOXOAMMOCTH MOXHO HCIIOJIb30BaTh U CPEICTBA TPAAUIIMOHHON MEIH-
IIAHBI.

OCOOBIM SIBIISIETCS «METAIIIMYECKOE» OUOIIOJIe, KOTOPOE CO3/1AI0T OHKO-
joruyeckue 3aboneBanua. B Moeil mpakTuke ObUT CiTydaid, KOT/a paK KOXKH OBLI
u3JieueH ONHOM mapaduHOBOW TabneTkoil. [ns ynanenus uépHoit OopoJaBKu
(manmutoMsl?) nmoTpeOOBaNoOCh 3HAYMTENLHO Oosiblie BpemeHH. Ho ynanock
yOpaTh TOIBKO HAPOCT, & TEMHOE IISITHO OCTAJIOCh.

B 4ém cnabocTh 3dupoTepaniy ¢ UCIIOIb30BAaHHEM OyMa>KHOTO JIHCTa?
B TOM, 4TO OHa BO3IEHCTBYET NMPEUMYIIECTBEHHO Ha A(HUPHOE TEJIO YeJIOBEKa.
A 3TO camasi HM3KOYacTOTHasi cocTapisiromas Owomons. [lo a3Toit npuumne
OpPraHM3M 4YeJIOBeKa aJalTUpyeTcs K MH(QOpMalMOHHBIM MaTpUIaM, U Jieued-
HBII mpouecc HanOosee 3((GEKTHBEH IepBbIE TPH AHS. 3aTeM MPUXOIUTCS
Jienath 3-X JHEBHBbIC U OoJiee JITUTENbHbIC MEepEPhIBLI. YdacTue B duporepa-
nuu 00JIee BHICOKOYACTOTHBIX KOMITOHEHT OHOIIOJS MEHTAJIHHOTO M acTpajib-
HOTO IUIAHOB JOCTHTAeTCs C MOMOIIBIO0 BOCKA M BOABI. B HapomHOW MenuInHe
cocyn ¢ Booit ctaBwin Ha Tems (7-ast yakpa) Ha 20 MUHYT,
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IJoroM TOBEpXHOCTH BOJBI 3aIMBAIHM BOCKOM. 3aCTBIBIIHMI BOCK IIPOCTO
3aKanbIBaJIM B 36MJIIO0, TAK KaK HE 3HAJIM METO/1a HHBEPCHOW 3(HPOTEPAITHH.

OmnucaHHast BEIIIIE METOAMKA YCIICITHO MCIIOIb3YEeTC MHOW AJISI JICUCHUS
(hYHKIIMOHATBHBIX PACCTPOMCTB U IPYTHUX 3a00lIeBaHMA (B Mpeaenax CeMbH) C
NpUMEHEHNEM TapaMHOBBIX, BOCKOBBIX CBeUeH W Bombl. B To xe Bpems
cleqyeT IpeaynpeauTh, YTO OAHHbLIL Memoo Neuenus — He nanayes. B ciyuae
CepbhE3HBIX 3a00JIEBaHUI C BBICOKOH TeMIepaTypod, CHIBHBIMU OOJSIMH U
OCTPBIMHU KOJIMKAMH, & TaKXe IPH SIBHOM MH(EKIMOHHOM 3apa)KeHUH BCETZa
HY’KHO 00paIlaThCs B yUPEKICHUS OPUIINATBHON MEAUIIHEIL.

[lo peanbHBIM BO3MOXKHOCTSIM IPEIJIOKEHHBIH METOA MHBEPCHOH 3¢u-
poTepanuy SBISETCS BaXXHBIM JONOJHEHHWEM K OOLIeH cHCTeMe BpaueBaHUS U
COBMECTHM C JIEKapPCTBEHHOH Tepanueld. OTAEeIbHBIMI TEMaMU SBISIOTCS JI€de-
HHE CHCTEMHBIX 3a00JIEBaHNH U MOITyYCHHE MH(POPMAIIMOHHBIX KOIHH JIEKapCT-
BEHHBIX M ApYyrux ¢opMm. OnucaHHBIE METOAbl MHBEPCHH W AHHHUTHILIIIAU
MH()OPMALMOHHBIX MaTpHIl AalOT MHPOKHHA MPOCTOP AT CaMOCTOSTEIHHOTO
TBOpuecTBa [4]. Hampumep, ecnu Ha kBajpar 1 miIacTUHBI MOCTaBUTh CTONKY
BOJKH, a Ha KBaJparT 2 CTONKY BOABI, TO 4epe3 20 MHUHYT BMECTO BOIbI
MOJIYYUTCSl aHTUBOJIKA, YIOTpEOIeHHe KOTOPOi CHUMAET oXMelbe. TakuM ke
00pa3oM MOKHO OOJIErYHTh COCTOSIHHE 4YEIOBEKa MpPHU JII0OOM OTPaBJICHUH.
Ecnu cnenath aHTUTAaONETKH C OKypKa CUTapeThl, TO NPU YHOTPEOJICHUH HX
4eJI0BEK OpOCaeT KypHTh.

JIMTEPATYPA

1. Mwumma A.M. Herpagunuonaeie mpoOiaeMbl skoiorun. XXXVII
KoH(pepeHnuss  «MareMaTHYecKoe  MOJENHPOBaHME B  IpodieMax
PaLMOHATIBHOIO MPUPOAOIOIIL30BaHus». - PocToB-Ha [lony: U3n-Bo OOV,
2009, c. 121-122.

2. MumnH A.M. Havana Beicuiedd ¢usuxu. Coopuuk crareit. - CI16: AHO
«HTII um. JL.T. TyakoBay, 2009, - 270 c.

3. Mumma A.M. DdupHas KOJIOTHS M 3allUTa OT HETaTUBHBIX M3JIy4CHHUH.
Tesucsl npoxnanoB Konrpecca-2010 «®PyHnameHTanpHBIE IPOOIEMBI
€CTECTBO3HaHM U TeXHuKmy». - CI10: M3m-Bo I'VT'A, 2010, c. 42-43.

4. Marepuansl SKCHEPUMEHTANbHBIX MCCIEIOBAaHMM U TUCKYCCHH Ha
tdhopymax «MATRI-X» u «PeanpHas HepealbHOCTE» IO TeMe «BomnmreoHas
MIacTHHA MuniiHay, 2010, - http://www.matri-x/forum/,
http://www.nerealnost.ru/index.ptp

KOMMEHTAPWUW K MPOPOYECTBY MAMSA U ANOKANUMNCUCY

Otkpertue aBTOopoM llentpa Bceemennoii (IIB) xak akTtuBHON o6iacTu
MertaranakTHKH [TO3BOJMIIO TO-HOBOMY B3IUISHYTh Ha KOCMHYECKHE TPOIIECCHI,
BIMSIONIME Ha akTUBHOCTh COJHIA M 3eMHbIe mpouecchl. OCHOBOW AMsl Uccie-
JIOBAaHMH B 3TOH 00JIaCTH MOCITYXXKHJIa PETUCTPALUs HHTCHCUBHOCTH «TEMHOTO»
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m3nydeHus [[B. 3nydyenus: oueHp HE CTAIMOHAPHOTO, HO UMEIOIIETO CKPBITYIO
MUKITUIHOCTH OKOJIO 6,5 CYTOK.

OCHOBHYIO pabOTy MO M3YYEHHIO KOPPEIAHMH MHTCHCUBHOCTH H3ITyde-
U LB ¢ aktuBHBIME mporieccamu Ha CouHIE BHIONHMIA cOTpyaHUK [TAO
PAH acrtpodmsux LlmuransHas A.A., JOKa3aBmas MO pe3ysbTaTaM acTPOHO-
MHYECKHX HaOJIOJCHUH, YTO 3Ta KOoppessius npuonmxaercs K 3HaueHuo 0,9.
[Ipu sTOoM BEIOpOCH! MHTeHCHBHOCTH 1IB onHOBpeMeHHO BO30yxxaatoT LleHTp
lajakTuKy ¥ T700aNBbHYI0 aHU30TPOIUIO IPOCTPAHCTBA, OTKPHITYI0 baypoBbM
10.A., EdumoBbiM A.A. u lllnurtansuoii A.A. (arnzorponus BEIL — npounsson-
HBII MOTOK akTUBHOCTH L[B).

Hackonmbko MHe mM3BecTHO mo umHGpopmaiuu u3 MHTepHeTa, B yueHHH
Malis 0 caMOM MOIIHOM HMcTO4HUKe 3Hepru B Kocmoce, kakum sBisgercs LB,
HUT/Ie He ynoMuHaeTcsl. OCHOBHOM MPUYMHON allOKAINIICHCA CUUTASTCS 3aKPhI-
tue Llentpa Namaktikyn CosHIIEM U COBIAACHHE C ATUM SIBICHUEM Iapaja Iuia-
HeT. 113 BBIIIECKa3aHHOTO CIIEyeT, 9TO 3aKkpbITHe 3emin oT LlenTtpa ["anakTuku
ConHIEM MaJl0 MOBIHMSACT Ha TIJIOOATbHbIE KOCMHUYECKHE 3HEPreTHYECKHE
MPOLIECCHI.

OcCHOBHasi OIIACHOCTH JAJIS 36MHOM KHU3HHU BUAUTCS B IPYTOM.

WuTencuBHOCTEIO M3itydeHus LB ynpasnser «3kpaH», Ha3BaHHBIM MHOM
9HEeprouH()OpMaMOHHbIM OapbepoM. [IpoHMIIAEMOCTh ATOTO SKpaHa 3aBUCHT
0T IepexoHbIX mporeccoB B ConHeyHOH cucteMe M Bo BHemHeM Kocmoce.
YkazaHHas BbIIIE IUKIMYHOCTH 6,5 CyTOK Ha camMoM jene sBiserca 13-
THCYTOUYHBIM TiepuonoM 3¢upHoro «apixanus» ComHua. bosee n3BecTHOU
MO0 (TApMOHHKO#) TAKOTO ABIXaHUS SBIACTCS | 1-THICTHHIN IIUKII COTHETHOM
axktuBHOCTH. Ecii 3uMHee conHnectostare B 2012 romgy OyaeT compoBOXIaThCs
napajgoM IulaHeT M 3aTMeHueM lleHTpa ['alakTWKH, TO 3TO MOXET OTKDPHITh
AHOMAJBHO OOJIBIIIOE «OKHO» B 3AIMTHOM Oapbepe, W Ha 3eMIII0 OOpYIIUTCS
MOIIIHBIN ITOTOK TEMHOW MaTepUH W3 TIABHOI'O 3HEPreTHYECKOTO MCTOYHHMKA —
entpa Bcenennoit.

JlokazaTenbcTBa TAaKOro CIEHAapUsl €CTh. YCTaHOBJIEHO, YTO KOrja
3emist, Conaue u L[B oxa3piBaloTCSl Ha OJHOW JMHHUU TOJBKO IO NPSIMOMY
BOCXOXKACHUIO («a3MMYyTallbHasl IUIOCKOCTBY), — a 3T0 ObiBaeT 21 deBpains u 21
aBryCcTa, — TO B OMpKaiIine THU HaOJIIOJAeTCs MOBBIIICHHAs MWHTEHCHUBHOCTD
n3ny4eHus 1{B, ocoGeHHO B IPOrHO3HPYEMBIE 3KCTpeMalbHbIe JTHH. AHAIOTHY-
Has KapTiHa HaOmronaetcs 21 mexabps u 21 mapra. U BcE 31O €3xKeroIHo.

B 1nm, koraa «ynaper» u3 LIB Oiu3ku K MaKCUMaNIBHBIM (TI0 IPUHSITOH B
MouX padoTax IIKaje 3T0 5 6aIOB), Ha 3eMile YBEINYNBAETCSI HHTCHCHBHOCTh
reo(pU3M4eCKuX IPOIECCOB, YHCIO TEXHOT€HHBIX KAaTacTpod W IOBBIIIAETCS
CMEPTHOCTh JIIOJIell OT pa3in4HbBIX 3aboieBaHMd. B 3ToM HampaBiieHHH
OoJbIIyI0 HAay4YHYI0 paOOTy BBINOJHHIIM OKEAHOJOT KaHIUIAT TEXHUYECKHX
Hayk KpuBomreit M.U. n actpoduzuk Hlnuransaas A.A.

IIpocToit mpumep. — 3aIrycKku CIyTHUKOB 3eMJT B KOCMHYECKOT0 KOpab-
s 18 m 24 aBrycra 3TOrO TOAa OBUIM aBapUHHBIMH, MOTOMY YTO 3TO OBUTH
MIPOTHO3UPYEMBIE IKCTPEMAJIbHBIE THH.
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BeiBog Takoii: B paiione 21 mekabps 2012 roma MOTyT HaOJIOIATHCS
pa3iyHble KaTakIu3Mbl, OoJiee pa3pyLIMTEeNIbHbIC, YeM B OOBIYHBIC TOJbI, a
TAK)Ke YBEIMYHUTCSI YUCIIO TEXHOTCHHBIX KAaTacTpod U CMEPTENbHBIX CIy4acB.
Ho 3T0 He «KkOHeIll CBeTa» W HE YIPOXKAET CYIICCTBOBAHHIO YEIOBEYCCTRA.

Cankr-IlerepOypr, 15.12.2011

Mumun Asexkcanap MuxaijioBu4, — KaHAWAAT TEXHUYECKUX HaYK,
MOJIKOBHUK B OTCTaBKE, CTapIIMi Hay4HbIH coTpyaHuk Otnena buodusnuec-
kux [Ipodiem Pycckoro ®usmueckoro OOmiecTBa, wieH MeXayHapOIHOTO
ki1yoa yu€neix (MKYVY), nmaypear Ilpemun Pycckoro ®usnueckoro OOectsa
(2011), beccmeptHeii mou€THBI wWieH Pycckoro ®umsmaeckoro OOmecTBa
(2011)

FEHEPATOP 3®UPHbIX BOJTH

ITo ocHOBHOMY 3aKOHY >¢HUpoaArHAMHKH [1] HA MOBEPXHOCTH MPOBOJ-
HHUKa C TOKOM (POPMHUPYIOTCS KBa3UBEIIECTBCHHBIC BUXPE-BOIHOBBIC TOTOKH 10
ompeneNéHHBIM HampaBlieHusM. Ha pucyHke la nm300pak€H MPOBOAHUK, IIO
KOTOPOMY TEU€T MEpEeMEHHBIN TOK. B kaxaol TOuke MPOBOJHMKA B TOPHU3OH-
TaJIbHOH IJIOCKOCTH M3JIy4aloTcs B 00€ CTOPOHBI 0/ YIiioM 45° KBa3UBEUIeCT-
BeHHbIe BOJHbI (BB) u anTukBasuBeniecTsenHsle (ABB). D10 Hanbosee HHTEH-
CUBHBIE BOJIHBI Tumna Jie bpoilng (B HEkIacCHUECKOM MPOCTPAaHCTBEHHO-Bpe-
MEHHOM MacIrabe), I03TOMY IpyTrye TUIIBI BOJH 3/1€Ch HE pacCMaTpUBAIOTCS.

Juis peanmzamuu TeHepaTopa 3(UPHBIX BOJNH HEOOXOAMMO H3TOTOBUTH
JBa IDIOCKUX u3nydarernss u3 mpoBosoku I[13J1 gmamerpom 0,05-0,07 amm,
(opMa KOTOpHIX M300pakeHa Ha puUCyHKe 10. M3mydaror GOKOBEIE CTOPOHEI
TpeyroiibHUKa (10 OO0IIeMy MEpUMETPy) B HAIPaBICHHUH BEPIIMHBEL, C YIIOM
npu Bepiursae 90°.

SlcHo, 4TO M KECTKOCTU H3JIyyaTened U3 TaKOoW TOHKOW MPOBOJIOKH
HE0OXOIMMO BBIPE3aTh [[BAa TPEYTOJBHBIX KapKaca M3 KapTOHa, IIOKAa3aHHBIX Ha
pucyHke 1B. Y3kue BBIpe3bl HEOOXOIMMBI IJIS CKJICHBAHUS 3aroTOBOK IIOX
yriaom 90°. Kapkac s HaKJICMBaHUS MPOBOJIOKKA B COOPaHHOM BHIE H300pa-
E€H Ha pucyHke Ir (IwraHumerpust). Pasmep OCHOBaHHUS TaKOH «IHPaMHIIBD»
paBen 10 cu. Teneph akKypaTHO HaKJIEUBaeM MPOBOJIOKY HA KaXKJIBIA TPEYTOJIh-
HUK 10 cxeMme pucyHka 106. KOHIIBI IPOBOJOKM NPHUIAWBAIOTCS K JKECTKUM
KOHTaKTaM, MPUKPEIUIEHHBIM K OCHOBAHUSM TPEYTOJIbHHUKOB (JIeBasi CTOPOHA Ha
pucysake 1B). [lonHas syiexTpuueckas cxemMa IeHeparopa HETPaJNUIHOHHBIX
BOJIH [IPHUBE/ICHA HA PUCYHKE 2.

Wsnyyarens nuraeTcd MEPEeMEHHBIM TOKOM OT 3BYKOBOTO IeHeparopa
(3I'), 4ToOBI MCCIEenOBATH CBOMCTBA M3JIy4aeMOro KBAa3WUBEIIECTBA B HIMPOKOM
muamazoHe 4gactoT (317 Ha cxeme He mokaszaH). OOsA3aTENBEHBIM JIEMEHTOM
CXEMBI SBIISETCS MOBBIMIAIOMNK TpaHC(hOpPMATOp, HANpPUMEP, BBIXOJHUK OT
craporo paauonpueMHuka (kodpdunueHt Tpanchopmanuu 20-30). YtoObl He
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noacanuTh Beixoa 317, B HU3KOOMHYIO OOMOTKY TpaHC(OpMaTopa BKIFOYAETCs
orpaHnuuTeNbHOE comnpotuBieHrne R1=1 xOm. W3nmydarenw mnuTaroTcs OT
BTOPUYHON BBHICOKOBOJIBTHOM OOMOTKH: TOPH30HTAIBHEIH (1 Ha cxeMe pHCyHKa
2) - gepe3 KoHzueHcaTop eMkocThio C=lux®, a BepTHKaIBHBIA (2) — uepes
compotuBieHne R2=3xOm. Bemmunnsl C u R2 ykazans mis gactotsl 50 [y, ¢
KOTOPOH JTydIlle HauaTh U3ydeHue reueparopa. s npyrux gacror 3Hayenus: C
u R2 cOOTBETCTBEHHO PACCUMTHIBAIOTCS ISl MOJYYEHHs PaBEHCTBA PEaKTHB-
HOTO U aKTUBHOT'O CONPOTHBIECHUI. TOKM B M3IydaroluX MPOBOJHUKAX MOTYT
ObITh yMeHbIeHb! 10 10 mkA. [luTaHne yepe3 akTHBHOE M PEaKTUBHOE COMPO-
TUBJICHUSI 32 CUET (ha30BOrO CIBHIa OOECHEYMBAIOT BpAILICHUE H3JIydaeMbIX
BUXPEBBIX BOJIH.
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Pucyrox 2.

I'eneparop paboraer ycTOWYMBO B pPEXHMME HCKYCCTBEHHOTO IO,
KOTOpPOE aBTOMATHYECKH CO3/aETCsl 32 CUET MOJIOKUTENbHOW 00paTHOW cBA3M
Yyepe3 0OMOTKH TpaHC(HOpMaTOpa U OKpysKarolee npocTpancTso. Ho st atoro
BCE JIEMEHTBHI CXEMBbl JOJDKHBI PAclosIaraThCsi HA OJHOW MOHTaXXHOH IuiaTe
pasmepom npumepHo 10%20 cm. 3T o 3¢upy Takke BXOAMUT B OOLIYIO CXEMY H
JIOJDKEH pacroJsiaraTbesi noodausocty. Msiyyaromas «mpamuia» J0JDKHA Kpe-
IIUTHCSI K HEMETAJUNIMYECKOU IIIaTe C Y4ETOM NMPOCTPAHCTBEHHON OpUEHTALMM,
MOKAa3aHHOW Ha PUCYHKE 1T, TO €CTh IIOCKOCTh KapTOHHOTO TPEyroJibHUKa 1 Ha
PHUCYHKE 2 3aHUMAaeT TOPHU30HTAIBHOE IOJIOKEHHE, a TPEYTOJIbHUK 2 — BEPTH-
KaJIbHOE.
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OnucanHbIl TeHepaTop Ha dactoTe 50 [ W3IydaeT B TOPU3OHTATBHON
IJIOCKOCTH Y3KHMW 3aKpPYYEHHBIH HE PACXOMASIIUMUCS IYy4OK BHUXPE-BOJHOBOIO
KBa3uBemniecTBa (BoJH e bpoiiist) nuamMeTpoM ¢ U3IydaTenb, TO €CTh oKoyo 10
cm. DTO W3ITyYeHHE JIETKO MPOXOAUT HECKOJIBKO CTE€H B KPYITHONAHEIHHOM
JOME, B TOM YHCIIE Yepe3 KeIe300eToHHbIE CTeHbI. CKOPOCTh PACIPOCTPaHEHHS
U3JIy4aeMbIX BOJIH 0K0JI0 30 xam/cex, HO C TOBBIIIEHUEM YacTOTBHI MOXKET YBe-
nnuuBaThed. [Ipu 5TOM U3MEHSIETCsl U TeOMETpHs JTyda.

IlenenanpaBieHHbIE 3KCIIEPUMEHTHl HAa PA3JIMYHBIX 4YacTOTax euié He
MPOBOMIINCH; HE OLIEHUBAJIOCH U BIHMSHUE HETPAJUIIIOHHOTO U3JIy4eHHs 3TOTO
TUIA Ha SKcnepuMmenTtaTopa. OgHaxo Ha 50 /7 BpeqHOTO BO3AEHCTBUS HE OILy-
manock. [Ipu oneHke MeTonoM (PU3NUECKOi CEHCOPUKHU (METOIOM JIMOpanum)
MOTOK KBa3MBEILECTBA 10 HHTCHCUBHOCTH MPEBBIIIAET U3ITyUYCHNAE 3IEKTPOHHO-
ny4eBbIx npubopoB. Tem Oonee NpeANIOKECHHBIM TreHepaTop 3(PQeKTHBHEE
U3JTyJaTeNeil, HCIoIb3yoX 3P QeKT moaocTHBIX cTpyKTyp (BIIC).

[lenecoobpa3Ho HPONOIKUTH M3YyYCHHUE HETPAAWIIMOHHOTO H3ITy4CHHS
Ha Pa3IMYHBIX YacTOTaxX M YAEIUTh 0c000€ BHUMaHHUE pa3padOTKe AETEKTOPOB
(MIpUEMHMKOB) IS CO3IAHUS NPHHIUINAILHO HOBOTO MH()OPMALMOHHOIO Ka-
HaJla CBSI3H.

JIMTEPATYPA

1. Mume A.M. Hauana Beiciiet ¢pusuku. Coopuuk crareid. — CI16.: AHO
«HTL um. JI.T. Tyukosa, 2009. — 270 c.

WHTEHCUBHOCTb U3NYYEHUSA LLIEHTPA BCEJIEHHOU
B 2011 rogy

JI71st KONMMYeCTBEHHON OIIEHKH MCIOJIb30Bajach S-0anbHas mmKkana. 3ame-
PBI IPOBOJMIIMCH 1B pa3a B CYTKH, B 12 u B 24 yaca. B Tabnuue nmpuBeeHBI
00a 3HaueHus (TIEpBEIi 3aMep BBEPXY). MecsIpl 0003HaYEHBI clieBa apaOCKUMU
mudpamu. KanennapHsle dncia NpUBEIEHB! B NMEPBOM CTPOKE U OTHOCATCS KO
BCEMY HIDKECIIeoyIoleMy HU(pPOBOMY MacCUBY.
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|I5543423440 4 1 3 45 4 1 4 3 2 4
0 4 43 425 3 2
1013024544010 4 45 00 4 3 3 3 2 4
32 404 2 3 401
12334445140 4 4 4 01 4 3 2 3 2 3
3 3 3 4 3 3 4 4 4 3
1111001032233 4 4 3 2 1115 4 30
11143 2 2 0 3
[0021353233 2 3 3 21114531
0 00 4400 2 4
1211424212343 41 3 135 10 2 3 2
34331002 3 4
13444230210 4 2 2 1 4 4 3 0 3 3 2
2 2 43 401 2 4 4

INPUMEYAHUE: Ilo-BuauMomy, HanOoIee KPUTHUCCKUE JTHU JODKHBI
OBITh, KOTJIa MHTEHCUBHOCTH M3iyueHHs (B oT 3aMepa k 3amepy H3MeHsETCA
OT MaKCHMaJIbHBIX 3HaueHHH (4—5 OayutoB) 1o MuHMManbHbBIX (0—1 Gaya) win
HA000pOT, T.€. B THU PE3KUX MepemnanoB HHTeHCHBHOCTH. OxHako [lInuTtansHas
A.A. u Kpusomeit M.J1. cuntanu Hanbomnee CyneCTBEHHBIMH MaKCHMaJbHBIE
3HaueHus: OamnoB («ymape» u3 [IB), W 3TO MOATBEPKAAIOCH XOPOIIEH
Koppersiuei ¢ akTHBHOCTBI0 COJIHIIA M 36MHBIMU aHOMAIUSIMU (KaTacTpodsl,
0OJIC3HU JIIOJICH U T.JI.).

BonpmuHCTBO UccnenoBarenei, He 3Has O CYIIECTBOBAaHMM aKTHBHOIO
Lentpa Bcenennoii, orpannunBaroTcsi HAOIIOJCHNUSIMH 32 aKTUBHOCTHIO COJIH-
1a (BCIIBIIIKH, Yuciio Bonbda) u cBsi3aHHbBIE ¢ 3TUM N3MEHEHHSI HHTEHCUBHOCTH
COJIHEYHOTO BETpPa, MEXIUIAHETHOTO MAarHUTHOTO MO M Treo(H3HYecKHuX
npoleccoB Ha 3emiie. ITO JIOTUYHO U B OOJBIIMHCTBE CIIy4aeB JOCTATOYHO IS
MOJy9eHNsI O0BEKTUBHBIX pe3yabTaToB. HO IpM 3TOM UTHOPUPYETCS IEPBOKC-
TOYHHK KOCMHYECKHX BO3MYIICHHH NPOCTPAHCTBA-BPEMEHH M TIIyOWHHBIE
SHeprouH(opMaIoHHble cBs3H. [l03ToMy HM3ydeHue BIMSHUSA Ha Ham Mwup
axktuBHOCTH 1IB nmeer pyHaaMeHTaIpHOE 3HAYCHHE.
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((TO, umo 6 0OHOM 8eKe CUUMAEemcs
Mucmukoﬁ, 8 0]))/20]!4 8eKe CmMaHoBUmCcs
HAY4YHbIM 3HAHUEM )

Illapayensvc
MNocnecnosue

OrnsanpiBasich Ha3al U MPOCMATpPUBAs MOJyYeHHbIE 3a 25 JeT pe3ynbTra-
THI, ST 0CO3HAr0, 9To Bricrme CHlbl MOKa3aid MHE TOJIBKO BEPIIMHY akcOepra.
Moux MHTeIEKTYaIbHBIX U (PU3NIECKAX BO3MOXKHOCTEH, KaK s HU CTapaJics,
HEXBaTHJIO Ha M3YYCHHE PEaJTHLHOTO MHOT000pa3ws 3(hUpOAMHAMUYECKUX SIBIIC-
HUHM W TPOLECCOB B MAacmTadax MPOCTPAHCTBEHHO YeThIpEXMepHOro EmmHoro
Mons Ddpupa. «He 0bHamb He0OBAMHOE», KaK CIIPABEUINBO 3aMETHII KIACCHK.

Tem He MeHee, B UTOre IPOBEAEHHBIX MCCIEAOBAHUM CHEIIaHbl SBHbBIC
KOHILIENITyaJibHble NpOphIBbl. 1l0 HOBOW 3KCIIEPUMEHTATIBHONW METOA0JIOTHUU
OTKPBITHl HEU3BECTHHIE PaHEE SBJICHUS W 3aKOHBI, HE MMEIOIINE aHAJIOTOB B
HallleM «IJIOCKOMY €CTEeCTBO3HaHUHM. Kpome Toro, mpejuiokeHHass KaueCTBEH-
Hast Mozenb Enqunoro Iloss Ddupa okazanach HACTOIBKO KOHCTPYKTUBHOM, 4TO
MO3BOJIMIA 0003PETh C MHOTOMEPHBIX MMO3HUIIMIA M HAMOJIHUTH HOBBIM (hU3UYCC-
KUM COJEp>KaHHEM HU3BECTHBIE B HAIlEM MUPE SIBIICHUE HHEPLUH, MPUHLIMII
HaVMEHBIIIETO IEHCTBHS M MPHUHIIUI OTHOCUTENFHOCTH. B 3akimroueHme choKy-
CHpYI0 BHUMaHHE Ha Hambollee Ba)KHBIX MOMEHTAaX IIOJyUYCHHBIX HAyJHBIX
PE3yNbTaTOB.

W3ydeHHBIe SKCIIEpUMEHTAIbHO B Ja0OpaTOpWU IBIDKEHUS 3¢upa B
BUJIC TTOTOKOB W JIOKAJBhHBIX 00IAacTeii HEpaBHOBECHBIX BUXPEBBIX CTPYKTYD,
Ha3BaHHBIX KBAa3WBEIIECTBOM (MHOTAA «TEMHBIMY» BEIIECTBOM), OTHOCATCA K
MaKpOCKOIIMYECKOM, MPaBOl YacTH BUXPEBOTO CIEKTPa, TO €CTb K BUXPSIM
0omnee KpYIMHBIM 10 CPABHEHHUIO C KIIACCUYECKUMHU dJIEMEHTAPHBIMH YaCTHIIAMH.
OTOT CBOOOAHBIN dPUp B pexxMMe HM3KOUACTOTHBIX BO3MYLICHHUH BEeNET ceds
KaK CBEPXTEKyYasi, MOYKHO CKa3aTh, «TUAPOJUHAMUYECKAsD) TYpOYJICHTHAs Cpe-
nma. Co3zgaBaeMoe B J1a0OpaToOpruu MaJOMOITHBIME Te€HEPATOpaMu Kea3useuiec-
meo — Mo 6cezo UL (NOBEPXHOCHMHDBLE) GUXPE-60JIHOBbIE 6OIMYU|CHUSA
aghupa, «rcusyuwjuey» Heckoavbko yacos. [10ToMy OHO M Ha3BAHO «KBa3W», YTO
MPUHAIICKUT JPYTOMY MOANPOCTPAHCTBY (B TPABUTAIIHOHHOM TIOJIe 3€MIIH) H
HUMEeT CBOM BEIICCTBCHHBIC XapaKTepuCTUKU. COBEPIIEHHO Ipyroi Oojiee TOH-
KOCTPYKTYPHBIM U YHEPTHUYHBIN MOTOK «TEMHOr0» BELIECTBa CO3MAETCs B MPU-
ponHbIX ycnoBusx LleHTpoM BceneHHON M IPYTrUMHU aKTUBHBIMA KOCMHUYECKH -
MU cucTeMamHu. TeM He MeHee, MOM OIBITHI C UCKYCCTBEHHBIM OHOIOJIEM U
3(UPOHUEM SBIISIOTCS CEPbE3HBIM OCHOBAHHWEM JJIsI PACIIMPEHUS TPAJAULIMOH-
HOTO (PU3UIECKOTO KPYTro30pa.

BaxHo moguepKHyTh, UTO PE3YNBTATHI Ja0OPATOPHOTO HHCTPYMEHTAITb-
HOTO M3y4YEHHUs XaPaKTEPUCTHK HETPATUIIMOHHBIX IMPOIECCOB KAYECTBEHHO U
KOJIMYECTBEHHO C¢ ToyHOCThIO 10...20% coBmajmaroT ¢ OLIEHKAMH IO METOAY
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(bu3MUeCKHUi CEHCOPHUKH. DTO HUYEM HE OTIMYASTCS OT OOBITHOH TJIa30MEpHOH
OLICHKH Pa3MEpPOB OKPYKAOIINX HAC MIPEIMETOB M YIJIOBBIX BEIHIHH.

MHUKpPOCKONNYECKHH MHp 3JIEMEHTAPHBIX YAaCTHI[ HA BUXPEBOM CIEKTpPE
Emunsoro [Mons Ddupa obpazyer MOMIHEHIINI ¢ TPaOUIMOHHOW TOYKH 3PEHUSL
SHepreTudeckuii BeIOpoc. Bee (opMBI KITaCCHYECKOTO BEMIECTBA, B3aMMOACH-
CTBYSI MEXJy CO0O0 4epe3 SHEpreTH4ecKre KaHalbl Ha MHUKpPO- M MaKpOYpOB-
HX, BO30Y)XHAIOT 3(Up U CO3JAIOT «IIPOCIOMKY», TOAIPOCTPAHCTBO MEXIY
MaKpOMUPOM U (DEMTOMHPOM, OTOXKICCTBISIEMOE C IOHATHEM (PU3NYECKOTO
BakyyMma. (31ech moj ()eMTOMUPOM ITOHUMAETCS MOANPOCTPAHCTBO, PUMBIKA-
I0llee K MUPY 3JIEMEHTapHBIX YacTUI[ CO CTOPOHBI OOJiee TOHKHX BHXPEBBIX
cTpykTyp). Takas mpocioiika B 1IeJIOM ¢ y4ETOM NPHHIMIIA OKEPHOBOBY» 00J1a-
JaeT 0COOBIMH BEIIECTBCHHBIMH CBOWCTBAaMH, OTBEYAIOIIMMH B YaCTHOCTH 32
sBIICHHE OOBIYHON MHEPIHH. B TO ke BpeMsl uHepyuonnoe é3aumooeiicmeue
Keéa3ueewecmea ¢ 00bluHbIMU MeNamu 6 1ab60pamopHblX yCioeusx Kpaiine
neycmouiuugo. OcoOble CBOHCTBA IMOIIPOCTPAHCTBA (PU3UIECKOTO BaKyyMa
OTBEYAIOT 32 BCE JICTEPMUHHMPOBAHHBIC 3aKOHBI Hamrero Mmpa, obecnednBas
Taroke (JOpPMHUPOBAHME U PACTIPOCTPAHEHHE SIEKTPOMArHUTHBIX BOJIH.

Kitaccuyeckast MaTepus U 10Jisl B3aUMOJICUCTBYIOT U ¢ ()EMTOMUPOM, H C
MaKpOMHUPOM; M HMMEHHO JTOT CBEPX(M3MYECKUI BUI B3aMMOJCHUCTBUS HE
HaxXOAWUT OOBSICHEHHS B «OJHOMEPHOI» 3neMeHTapHoi ¢usuke. OObsICHEHHE
OTCYTCTBYET HE IO TPUBHAJIBHOW MpPUYMHE, a NOTOMY YTO MHUPBI OKa3alUCh
pa3enéHHBIMU aJaNnTalvOHHBIM SHEPTOMH(POPMAIIMOHHBIM 0apbepOM, BEJIUYH-
Ha KOTOPOTO JJIs1 HEOCBEIOMIIEHHOTO HAOIIOIaTeNs N3MEHACTCSl HEeIIpeacKasye-
MBIM 00pa3oM, — U1 MaKpOMHpa 10 3aKOHY (DIMKKep-IIyMOB, TSI MUKPOMHPA
M0 3aKOHY «HYJEBBIX KoJieOaHUiT». CpedHee 3nHauenue haykmyayuii Imux
0apvepoe Kak namas QuauuecKas cuna GulxXo0um 3a PAMKU HPUHUUNG
OmMHOCUMENbHOCMU, TaK KaK B OOBIYHOM CMBICJIC 3TOT INPUHIHN OTPAXKaeT
TOJBKO CBOWCTBA HMOANPOCTPAHCTBA (PU3NIECKOr0 BaKyyMa.

Kora MbI TOBOPHM O BHXPEBOM CIIEKTPE MHPOBOTO 3(Hpa, TO BpOae ObI
SICHO, YTO Pe4b MIET O MPOCTPAHCTBEHHO-BPEMEHHBIX YaCTOTHBIX XapaKTepHC-
THUKaX TPEXMEPHOro TypOYyJEHTHOro IoJisi MaTepuu M npaMarepud. Ho 3T1o
noje obiamaeT emé M KBAaHTOBBIMM CBOMCTBaAMH. TeOpeTHYEeCKH KBAHTOBEIE,
WIIA «TOTIOTaPMOHHYECKHE» CEYCHUSI BUXPEBOTO CIIEKTpa 00pa3yroT MHOXKECTBO
HOANPOCTPAHCTB — MOTEHIUAIbHBIX W PEAIbHBIX IapauIeIbHBIX MHPOB.
Kaxnprit BUXpb 3¢upa (TOPOUIAIbHBIA, HUTEBUIHBIN, COJMTOH) COCTOHMT W3
OoJiee MEIKMX BUXPEH M yBIEKaeT MX B CBOEM BpalleHUH. FIMEHHO KBaHTOBBIE
CBOMCTBA CBEPXTEKy4Yel Cpeibl CO3Jal0T YCIOBUS JUII 0OOCOOJIEHHOCTH
KOHKPETHOTO BHUXPEBOTO JIBW)KEHHSI CPEIM MHOXKECTBA IOJOOHBIX JBHMKECHHM.
Macmira® KBaHTOBaHUS, U3MEHEHUE PaA3mepa GuUXps coomeemcmeyem 4-oii
npocmpancmeennou koopouname Eounozo Ilona D¢upa. Tonbko Takon
UJIeHHBIA MIPOPBIB CIOCOOEH MPHBECTH K (U3MYECKOMY NOHMMAHHUIO MHOTO-
MEpPHOCTH M 0CO00H (PaKTaIHLHOCTH PEATHHOTO IPOCTPAHCTBA, B KOTOPOM €CTh
MECTO JIJIsl MHOTHX CBEPX(H3MUECKUX BEIECTBEHHBIX MUPOB.
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Enunoe Tlone Ddupa omHOBpeMEHHO NMpeObIBAacT B MATH (Ha30BBIX CO-
CTOSIHHSX ¢ Y49€ToM (ha3pl cBOOOMHOTO 3upa. DTH K€ COCTOSTHHUS (CTHXHH)
MOJKHO MIPOCJICANTE B PaldabHOM CTPOSHHH HAIlleH TUIAaHETHl 3eMJIS, BKITFOYAs
e€ s¢uproe Temo. OOUTHOCTh CBOMCTB JOKAIH30BAHHBIX KOCMHYECKHX CHCTEM
u Enunoro Ilons MOXXHO NMOHATH, €CIIHA YYECTh, UTO B KaXI0H TOUKE MUPOBOTO
MPOCTPAHCTBA JIEHCTBYET crieln(uuecKas «CHiIa rpaBUTALMN, HAIIPaBICHHAs
1o 4-0¥ MPOCTPaHCTBEHHOH KOOpIMHATE, WM MO «(HoJIeToBOMY» 3HEprokac-
KaJly Ha BUXPEBOM CIIEKTpe. DTO CONPOBOXKAACTCS NIEPEMELIEHHEM YHEPTHH Ha
«aao» EnnHoro Ilons yepe3 BuxpeBbie Oudypkauy (KBa3usIepHBIA XapakTep
9THX HPOLECCOB MOATBEPKIEH IKCIIEPUMEHTAIBHO, KaK U BCE JPYrHe YTBEPXK-
nenusi). Takoe ke «maJeHne» dHEPrHU HAIPaBIICHO K LEHTPY 3eMiIH (3BE3/Bbl,
TaJIaKTHKH), KOTOpasi SBISETCS aBTOHOMHOW 3()MpPOAMHAMIYECKON MOJCHCTE-
Moii, konupyromiei cBorictBa Enxnnoro [Tomst Beenennoit («kak HaBepxy, Tak U
BHU3Y»). B kaccuueckoit pusnke pacnpedenénnas ¢ npocmpancmee «2pagu-
mayuay u3eecmHa no0 HA38AHUEM NPUHUURA HAUMEHbUIE20 OeliCineus KaK
YaCTHOE MPOSBIICHUE OMMMCAaHHOTO CBEPXITPHUHITHIIA.

TsArOTeHHE SHEPTUH B CTOPOHY YMEHBIIICHUS pa3MepOB BHXpeEH co3maér
ctpyktypy Enunoro Ilonsi ¢ sHepreTMyecKMMH CTyNEHbKAMH Ha BHUXPEBOM
CIICKTPC, TO €CTh Yy4YaCTKaMH C PE3KUM HN3MCHCHHCM TIpaJUCHTa IIJIOTHOCTH
a¢upa Ha TpaHHNIaX (a3oBBIX COCTOSHUI. MIMEHHO Ha TaKMX y4acTKax, Xapak-
TEpU3YIOIIMNXCA ONPENEIEHHBIM pa3MEpPOM BUXPEH, 3a cuém IHepeuu epauia-
MeNbHO-NOCIYnAmensHozo 0guxycenus Bcenennoit no npunyuny «rcepno-
606)» 00pazylonica peaibHble NPAGOCRUPATIbHBIE 8eU{eCHBEHHbLE MUPDL.

MoxHO Ha3BaTh BEIICCTBCHHBI MHpP TalaKTHK, 3BE3/, IUIAHET,
JJIEMEHTAPHBIX YaCTHI[ H HEMTO3HAHHBIE MTOKA APYTHe TOHKHE MHUPBL. DTH MUPEI
pa3nuyaroTcs pasmepoMm 3upHbIX BuHxpell. COOCTBEHHOE TENO TalaKTHKU
(3Be3/1BI) SIBIIICTCSI COBEPIIICHHO HEU3yYCHHBIM TOHKOCTPYKTYPHBIM BEIICCTBOM
CBEPXBBICOKHX BHOpammid. Ho naske A mpOJBHHYTOTO COBPEMEHHOTO acTpo-
(hm3nKa 3TO BCETO JIUIIb 2UNOMEMUYECKAA «(MEMHAA MAMEPUA).

CrnenyeT 0co00 OTMETUTH, YTO YCTOWYHBBIE JIOKATM30BAHHBIE BUXPEBHIE
CHUCTEMBI, BKJIFOYasA 3JICMCHTAPHBIC YaCTUIILI BEIICCTBA, B OTJINYUE OT 0OBIYHOI
TypOyJIEHTHOCTH HCIIOJIb3YIOT aBTOKOJIEOATEIbHBIH MPHHIMI, OOecrednBato-
M UX «OKHU3HECTIOCOOHOCTBY U 00Jiee OnumebHoe Cyuecmeosanue 3a cuém
IPUPHO20 MHO20MEPHO20 IHEP2OOOMEHA U peanu3ayuu «KPAcHozo» IHepze-
muueckozo Kackaoa. Ilpu >ToM Menkue BUXpH d¢dupa TpaHcHopMUpPYIOTCS B
GoJiee KpYITHbIE C BBIICIICHHEM SHEPTUH, HO 0€3 M3IIydEeHUs IOTOKOB HEHTPHHO,
COINPOBOXKIAIOIINX KJIACCHYECKHE sijiepHble mporecchl. (CrnaOblii HEWTPUHHBIHA
MOTOK XapakTepeH U st Hamero CoyHna).

®uznyeckue Tena pazIMYHBIX Pa3MEPOB MMEIOT OTHOLIEHHE K O0IMM
coiictBam Exunoro Ilomns Odupa Tospko npu Hamuuuu coOOCTBEHHOH BHXpe-
BOW CYIIIHOCTH B Maciitabax Teja, 4TO COOTBETCTBYET ero Bpauenuto. Herpy-
HO 3aMETUTh, YTO Ha BCC MapaMETPbl KOCMHYCCKHUX B(I)I/IpO}II/IHaMI/I‘IeCKI/IX
MaKpOCHCTEM HaJO)KeHa HeKas CIydaiHas COCTaBJIomas (pa3indre BHIOB
TaJlaKTHK, THIIOB 3BE31 U T. 1.). [loaToMy 3aKOHOMEPHOCTH 00pa30BaHUS TaKUX
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BUXPEBBIX CHCTEM H CBSI3aHHBIX C HUIMH (DM3MUYECKHUX MPOLECCOB BBHIIOIHICTCS
TOJBKO B cpefHeM. Ecii Mup 31eMeHTapHBIX MEUKPOYIACTHI] OKa3bIBAacTCs Ooiee
OJHOPOJHBIM, TO 3TO JOKa3bIBAacT OOJBIIYI0 OPraHM30BAHHOCTH CaMOTO MOJ-
IPOCTPaHCTBA (PU3NYECKOTO BaKyyMa, BO3MOJXKHO, 32 CUET BIMSAHHA Ha HETO
Pasyma (pa3yMHBIX CyIIECTB).

B cOopuuke obcyxmaercs Monens Hamei BceneHHoit B Bume 000co6-
JICHHOTO U B MOEM BOCIHPHUATHM AOCTaTOYHO IJIOCKOTO BUXpS, BpallaTeabHO-
MOCTYyNaTeIbHOE JBUKEHHUE KOTOPOTrO OMpEeNeseT CIUPaJIbHOCTh BEHIECTBEH-
HBIX MHUpOB. He BUAHO HHUKAaKuX OrpaHMYEHMH Ui CYIIECTBOBAHUS IPYTUX
BCEJICHHBIX W aHTHBCEJICHHBIX. lIMeeT cMBICH oyenums cnexmp sgpupnozo us-
JIyYeHUs yOanNéHHbIX 6CEICHHBIX U NONBIMAMbCA 3APESUCHPUPOBCAMb COOM -
eéemcmeylowjue cuzHanpl. BO3MOXHO, OTKDBITHIC IUCKPETHBIE HCTOYHHKH
MOIITHOTO Y-U3JIy9EeHUS — 3TO U eCTh 3BE3/IbI AOCONIOTA IPYTHX BCEICHHBIX?

IIpocmaTpuBaeTcss U «MIICYHBIA IyTh» Hamied BcenenHoil. DQupHBIT
BETEP, BOZHHUKAIOUIMHA TPH OpPOWTATBHOM JIBIDKCHHH 3eMiH BOkpyr Llentpa
Bcenennoli, pukcupyercsi mpubOpOM ¢ HCKYCCTBEHHBIM OHMOIIOJIEM H METOJ0M
¢usnueckoit ceHcopuku. CHEKTp Takoro BeTpa B OCHOBHOM COCTOUT U3
IUTa3MEHHBIX CBEPXBBICOKOYACTOTHBIX COCTABIIAIOUINX, MPOHUKAIOMIMX B HaII
Mup B BHJE HENOHSATHBIX M HEU3BECTHBIX (M3MKAM H3IY4YEeHHH. DTO MOKa
€/IMHCTBEHHBIN IPOBEPEHHBIH MHOIO CIIOCO0 JJOKA3aTEIbHOI0 SKCIIEPUMEHTAb-
HOTO IIPOHUKHOBEHHUS B aTTOMHUD.

Enunoe typOynentHoe Ilone cBepxtekydero Ddmupa, BKIIOUYAIOIICEe B
ce0s1 KITaCCHYECKYI0 MAaTepHI0 M MHOXKECTBO MaTEepHAIbHBIX OOpa3oBaHHI B
JIPYTUX HOATPOCTPAHCTBAX, SBISIETCS CIOXHEHIMM (pH3MYECKUM OOBEKTOM,
HEMMOBEPHO YNPOLIEHHOM, JOBEAEHHBIM [0 NPHUMHUTHBA B IIPEJCTABICHUN
MOABJIAIONIEr0 OOJNBIIMHCTBA COBPEMEHHBIX yuéHbIX. IlepBeimiell 3amaueit
MOUX HCCIIEIOBAaHUN OBUIO CHATHE MJICHHBIX «IIOP» C MUPOBO33PEHUS AIIUTAP-
HBIX (DM3MYECKUX IMIKOJ, YTOObI OPTOMOKCHI HE HaBSI3bIBAIM HOBOMY IIOKO-
JICHUIO CBOM «IIPOKPYCTOBBD» HOTMBI. OKpysKaromuii Hac Mup BeIHK M Ipe-
KpaceH, O4YeHb CIOKEeH M B 4E€M-TO Hemo3HaBaeM. Ho He Hamo ero rpy6o
HCKa)KaTh U OIyCKaTh J0 YPOBHS «TOTAJIUTApHOIO» MaTepHaIu3Ma.

Hoeiinolii Kpu3uc co8pemeHnoz0 ecmecmeo3HaHus mpedyem nepe-
cMompa 6HeOPEHBIX 6 NPAKMUKY MeEmo006 NO3ZHAHUA (U3UUECKOoU peailb-
nocmu. COBEpIIEHHO OYEBHIHO, YTO Ha MEPBOM dTalle CIeAyeT OTAATh Ipel-
MOYTEeHWE HMHAYKTHBHBIM MeTonaM HEBIOTOHa W JIpyrux KIIacCHKOB-ECTECT-
BOWCIIBITATENIEH, TO €CTh TOMEHBIIE THIIOTE3 U MOOOJIbIIE 0OBEKTUBHBIX 3MITH-
pHUECKHX Pe3yNbTaToOB HA ypoBHE (DyHAAMEHTAIBHBIX OTKphITHH. He ciemyer
npeHeOperaTh M APeBHUMH Hay4HbIMH 3HaHusIMH Erunrta n Bocroxka. /s ocBo-
€HHsI IPUHIMITHAIFHO HOBBIX 00JIacTed €CTECTBO3HAHUS HYXHAa COOTBETCTBY-
IOIIast SKCIIEPUMEHTAIbHAS METOI0JIOTHS, pa3paboTKe KOTOPOil yAeIeHO 10cTa-
TOYHO BHUMaHUS B HACTOAIIEH KHUTE. B TeopeTHuecKkoM IuiaHe 1eecoo0pa3Ho
B35Th 32 OCHOBY MOIO Mojenb EamHOTO mpocTpaHcTBeHHO 4-X MepHoro I[lomst
Ddupa, 00IamaIOMIETO CTEPEOAMHAMUIECKON, (PpaKkTaaIbHOW MHOTOMEPHOCTHIO
¥ MIPeOBIBAIOIIET0 OTHOBPEMEHHO B IATH (a30BbIX cOCTOSHIX. (CyIiecTByIOT
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U APYTHE COCTOSIHHUS, KOTOPBIE OCHOBATEIBHO H3Y4YHWTh HE yaanock). CoTHH
MOUX HaOIIOJCHUH U ONBITOB HE HAIIUTM OTPA)KEHHS B JOKJIANaX M CTAThSIX, HO
3TOT MH(GOPMAIMOHHBIH MAacCHB HapsAy C OIyOJMKOBAaHHBIMHA MaTE€pHAIaMH
MNOATBEPIKIAET UCTUHHOCTD IOJIyYEHHBIX HAyYHBIX PE3yIbTaTOB. MHe Bcerna
OBLIO SICHO UM O ucKkams, 20€ UCKAMb U KAK UCKANb.

51 chopmynmpoBan cBepx(uznuecKre HaydHbIe IPOOIEMBI, YKa3all CIo-
COOBI HMIIUPUYECKOTO U3YyUYECHUS] MAIOU3YUCHHBIX SIBICHUN W ITOJy4YHJI EPBBIE
JIOCTOBEPHbIE MPUKIAJHBIE PE3YNbTAaThl. JTO MPEXIE BCETO IKCIEPUMEHTAIIb-
HBIIl MPHUHIMIT MCKYCCTBEHHOTO OMOIIOJSI, OCHOBHOW 3aKOH 3(HUpOIMHAMUKH,
onpedenenue koopounam u axkmuenocmu Ilenmpa Bcenennoii — 36e30u1
Aécontoma, >aeprokackansl B EI1D, mpuHINITEI aBTOHOMHOCTH, OMIIOKAIEHOTO
IercTBus W MHOToe apyroe. CrermaHHBIE OTKPBITHS Pa3IBUHYIH HICHHBII
TOPU30HT U TMO3BOJIMIN INOJYYUTh Ba)KHBIE HAYYHBIE PE3YNbTATHI B M3Y4YECHUU
akTrBHOCTH COJHIA, 00YCIOBICHHON BHEITHUMH 3HEPTeTHUECKUMH BO3IICHCT-
BUSMH, TIIaBHBIM oOpa3om m3 lleHTpa Bcenennoil. HakoHer, HamoJHWMIACh
HOBBIM (PHM3HMYECKUM COJEp)KaHUEM IIpoOJeMa COJNHEYHO-3EMHBIX CBS3EeH H
HPSMOTO BIIMSIHUSL KOCMHYECKHX HETPAAUIMOHHBIX M3Iy4YeHHI Ha Teodusnyec-
KHe ¥ TeXHOTCHHbIE ITPOIIECCHI.

[lpyn moucke M WM3y4yeHWU OOBEKTOB HOBOH (PHU3HMUECKOW peallbHOCTH
BCET/Ia BO3ZHHMKAIOT MPOOJIEMBbI C TepMHUHOJIOTHEH. M3BECTHO, 4TO HEKJIACCH-
YecKHe BUbI MaTepUH U3JPEBIIE M3Y4alIHCh 330TEPUUECKUMH HayKaMH, HO HX
TEPMHHOJIOTHS CIIMIIKOM JlaJleKa OT MOHATHHHOM 0a3bl COBpEMEHHOH (pH3nKy.
Vcrione3ys TepMHUHBI «KBa3HUBEILECTBO» MIIH «IIPOTOBELIECTBOY, Sl OOBSICHSII MO
XOAy HM3JIOKCHHUS, YTO S3TH MaTepHalbHbIC 3(UPOJUHAMUIECKHE 00pa30BaHMS
NpUHAJIE)KAT CEYEHUSM BHXPEBOTO CHEKTpa BHE IPENeNoB (PU3NIECKOTO
3NEKTPOH-TIO3UTPOHHOIO U MPOTOH-aHTUIIPOTOHHOTO BaKyyMa, TO €CTh IIPHHA-
JUIeXkaT APYTHM MOJIPOCTPAHCTBAM, WX MapalieIbHBIM MUPAM.

TepMUHBI «l1apaHayKay, «IapaHOPMAaJIbHbIE SIBICHUS» S CUUTAIO KpaiiHe
HEYJauyHBIMH, ITOTOMY YTO «Iapay IMEPeBOIUTCS C I'PEYECKOTO KaK «OKOJIO»,
«BO3JIE», YTO TOApPa3yMeBacT HENPEOJONHUMBIA Oapbep MEXAYy «HACTOSIIECH»
¢u3nkoil M (PU3NKON CBEPXECTECTBEHHBIX SIBICHHM, WM BbICIIEH (H3HMKOM.
OueBuaHO, IsI (OPMHUPOBAHKS YCTOHYMBOW aJCKBATHOM TEPMHUHOJOTHH
TpedyeTcst Bpemsl.

Koneuno, B cOOpHHKE TPYIOB, MOCBSIIEHHOM OIHOH TeMe, He M30eXaTh
MOBTOPHOTI'O OMMCAaHUs OCHOBHBIX IMOJIOKEHWH co3maBaeMod Mozaenu Exunoro
[onst D¢pupa. Tyr BaKHO HE YIMYCTHTh HUTh TBOPYECKOTO IOWCKA, OTMEYEH-
HOTO BBEJCHHEM HOBBIX MOHATUMN, TEPMUHOB U TPAKTOBOK, HE YIIYCTUTh MOCIIE-
JIOBATEJILHOCTh B CTPEMIIEHUU aBTOPA K MOJIyYE€HHUIO NPUHIUINAIBHO HOBBIX, a
TJIABHOE — JJOCTOBEPHBIX HAYYHBIX PE3yJIbTOB.

Mowu wuccnenoBaHus, Kak CIeIyeT M3 H3JI0KEHHOTO, OTPaHHYHMBAIOTCS
pa3paboTKOM TONBKO Hadal BBICIIEH (MUKW, HA YPOBHE IMIMPHUYECKH 000C-
HOBAaHHOTO ()yHIAMEHTA JUI OYEPEAHOTO BUTKA HAYIHOTO MTO3HAHUS.

B »TOli KHHTe HET cTaTell ¢ OMUCAHWUEM CBOMCTB (peMTOMHUpA, CIEAYIO-
IIer0 3a MHUKpPOMHpOM, M Ooyiee TOHKHX MHpOB. Ha 3T mommpocTpaHCTBa
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JIeTaeTCsl CTaBKa MPH pa3paboTKe crocoO0B MONMYICHHS «CBOOOIHOIY SHEPTHH
n Beunoro nswxenus (basuwes JI.X., Auapee E.U., ®ponos A.B. u ap.). He
yIaJIoCh YrIyOWThCA W B ApYTME€ HE MEHEE BakKHbIC TeMbl. MHOrme ydEHbIC
CEerofHs yOeIMINCh B TOM, YTO MPOCTPAHCTBO-3(HP MPH HEKOTOPHIX YCIOBHSAX,
a TOYHEE B ITOJICBBIX CTPYKTypax OMOCHCTEM O0JamaroT «ToyiorpaduIecKuMm
¥ 0COOBIMHU (ppaKTaIbHBIMH CBOWCTBaMU. ECTh TaHHBIE, YTO TaKUe e CBOHCTBA
NPUCYIIY ONpPEACIEHHBIM COCTaBIISIOIUM PaBUTAMOHHBIX Toyieil. Hakoner,
U3BECTHB! (DEHOMEHBI MTHOBEHHOT'O INEpeMELICHUs] (U3MYECKUX Tel B IIPOCT-
paHCTBE M BpeMEHH, (aKThl pa3yMHOI KU3HH B CBEPXTOHKHX, CBEPXBBICOKO-
YaCTOTHBIX MHPaX M MHOXKECTBO JAPYTHX C6EPXeCMEecHiGeHHbIX, a, C/1e006a-
menvHo, U ceepxhuzuuecKux A61eHull.

Kak Bc€ 310 MOHATH M ocMbIcaNTh? Kakue MHTEpECHBIE 3aJadll CTOST
nepe MooAsIMH ya€HbIMH! [ n3ydeHus siBIeHNS 3(QUPHBIX «TOJIOrPaMM» 1
YEeTBIPEXMEPHBIX (PPAKTATIOB, & TAK)KE 3aKOHOB CBEPXTOHKHX MHPOB TpeOyeTcs
JIOpaboTKa M JaibHEeHIIee pa3BUTHE MOEH JOKa3aBIIeHd CBOIO 3((EKTHBHOCTD
SMIIMPUYECKON METOMOJIOTHH.

Ha nanHOM sTame pasBUTHS HayKd B IEPBYIO OYepenb HEOOXOANMO
MpU3HaTh, 4YTO 6OJ'II)IHaSI 1 OYCHb Ba)KHasl TCOPETUUCCKAsA U SKCIICPUMCHTAJIbHAA
pabora, Ha3biBaeMas «¢pu3MKod basueBay, Takxke NpuHANISKUT EnuHOMy
[Tosro Ddupa u uMeeT OTHOIICHUE K BhIcIeH (pusuke. Kinaccuueckue 31eMeH-
TapHbIE YaCTHUIIBI BEUIECTBA E€CTECTBEHHO COCTOST M3 00Jiee MEJKHUX BHXpei
3¢upa, MONyYUBIIUX UM «deKTpuHOY». [Ipu atom Basuer J[.X., cyas mo ero
BBICTYIUIEHHIO Ha MexayHaponHoMm HayuHoM Konrpecce - 2002 «DyHnamen-
TaJbHbIE TPOOIEeMBI ecTecTBO3HAHMA U TeXHUKNW» (CankT-IletepOypr), cymect-
BoBaHMe 3Qupa orpunaeT. Ho kopmyckysipHas KOHIEIINS IIPH JII000M Habope
3JIEMEHTAPHBIX YaCTUI] KOHEYHBIX Pa3MEpOB JOIYCKAET CYIECTBOBAHHE ITYCTO-
Tl (aOCOJIFOTHOTO BaKyyMa), TO €CTh HEMaTePHaIbHOH CYIIHOCTH, YTO XYXKe
moboi Muctuku. Tem Oosiee 4TO HEMaTepHAIbHOE MPOCTPAHCTBO HCKIFOYAET
BCAKOEC B3aPIMO}IeI>iCTBPIe MEXKAY BCIICCTBECHHBIMU O6’I)eKTaMI/I, BKJIFOHAaA JJICK-
TPUHO, TPABUTOHBI U IPYTHA€ YaCTULIBL.

Ceituac /10Ka3aHO, YTO CYIIECTBYET PUTMHYHOE d(PHUPHOE «IbIXaHHE
3emmu u Conrna. [lo npuHIMIY «KaK HaBEpXy, TaK U BHU3Y» JOJITOKUBYIITHE
3JIEMEHTAPHBIC YaCTHUIbI U aTOMBI TAKXKE JOJDKHBI «AbIIIATH» B CBOEM puTMmeE.
CrnenoBaTenbHO, «CTallMOHAapHAs» MOjAeTb aToMa basmeBa — 3TO ouepenHOl U
HE IOCJIEAHUM mIar mpuOMKEHUs] K peaJbHOCTH, UMEIOIINH, OHAKO, OYCHb
Ba)XHOE MpakTuueckoe 3HaueHune (Auxapees E.1.).

Oxazanocr — HempaouyuoHHbsle PusuuecKue IKCHEPUMEHMbL Hebe30-
nacupl. HUKTO HE cumTai, CKOJIBKO HMOTrnbi0 n3o0peTarelneil, Mo HeOIbITHOCTH
Y HE3HaHWIO NMPOPYOUBIINX «OKHO» B MapajUIEIbHBIA MUD CIHIIKOM OOJBIIOE
WM HE B TOM MecTe. S pu3bIBail B3ThCS 3a HAayKy MO Ha3BaHUEM «3QupHAs
aKonozusy. be3 MpoYHBIX 3HAHUII B 3TOI oOmacTu OpaThCs 3a MacIITabHYIO
pa3paboTKy HETPAAUIIMOHHBIX TEXHOJIOTHI HEPa3yMHO.

MBI HE TOJDKHBI 3a0BIBATh O MEYALHOW CyIb0e TeHHAIBHBIX OTKPhITHI Huko-
nel Tecna.
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CerogHs y MEHS MHOTO €IMHOMBIIUICHHUKOB BO BcEM mupe. Ho 3To
€IMHOMBICITE B OOJIBIIIMHCTBE CITydaeB UMeeT o0medmiocopckyro HampaBieH-
HOCTh. [Ipupoa genoBedeckoro yma Tak CyObEKTHBHA, YTO Ka)IbIA yUEHBIH-
(hM3UK CTPOUT CBOIO MOJENb MAaTEPHH M MPOCTPAHCTBA, SBISIOMIYIOCS MPOIYK-
TOM €r0 MHIMBUIYaJIbHOTO MHUPOBOCIPUSTHS, HO, KAK npaeuno, 6e3 coocm-
6EHHO020 IMRUPUYECKO20 OnbimaA. A 3TO CO3Aa€T TaKyl0 Pa3HOTOJIOCHIY B
METOJ[aX ¥ TCPMHHOJIOTHH, B OIICHKE UYXXHX PE3yJIbTaToB. TeM Ooiee K HIIy-
M (U3UKaM MPUMKHYJIH TPEIACTABUTEIN HUCTHHHO 330TCPUYCCKUX HAIPaB-
nenuii. Bee Tak 3amyTanuch B IPOTHBOPEUYHSIX M Pa3HOOOPA3HU TEOPHUH, YTO ITO
nanno ocHoBanne PAH mpuHATE MOCTaHOBIICHHE IO OOPHOE C IDKCHAYKOM.
Pasymeercs, aTo He cmia, a cnadocte PAH, mokaszaBiieidl 3TUM TOCTaHOBIIC-
HHEM CBOIO HECHOCOOHOCTh OTHENUTH 3E€PHA OT IUICBEN, HEXXEJaHWEe B3SATh Ha
ce0s pyKOBOACTBO Hay4HOH pabOTOl B HAIpaBIIEHMH HOBBIX (DyHIAMEHTAIIb-
HBIX OTKPBITHHA W CTAaHOBJICHWHU BBICIICH (pr3uku. (3aMedy, 4TO COBpPEMEHHEIC
HAaHOTEXHOJIOTHH SIBIISTFOTCS CIICUPIUSCKUAM Pa3aesIoM BBICIICH (QH3UKH).

Haperoch, uto npuBea¢HHBIC B COOPHIKE HAYYHBIE MAaTEPHAIBI TIOMOTYT
MOJIOJBIM YUEHBIM OPHUCHTHPOBATHCA B AEOpAX OECIUIOAHBIX Teopmid. M3Bect-
HBIN OTeyecTBEeHHBIN yuéHblil JIeB Jlanmay yTBepkaal, 9To (PU3HUIECKYIO HUICIO
JIF000H CII0)KHOCTH MOYKHO OOBSACHHTH Ha MaibliaX. YIaloCh JH 3TO MHE B
OTHOILIEHUM HOBOW SMIMPUYECKOM KOHUENUWU U TMPEJI0KEHHON MOMAENIH
MaTepuu U npoctpancTBa? Cyants BaMm, yBaxxaeMblil YuTaTENb.

Korna sta xuura Obita 3akoHuYeHa, [IpoBuaeHHE OTKPBHUIO MHE IyTh B
WnaTepHer n ykasamo Ha kHuru JBuaa Ywiakoka: «Cosue snox», «Hayka
eouncmean u «boocecmsennviti Kocmocy. Oxas3anoch, y MEHsI €CTh HE TOJIBKO
HACTOSIIUI €IMHOMBIIUIEHHUK, HO M Y4€HBIH, BIAACIONINN 3HIUKIONEANYEC-
Koi MH(OpManuel o BOIHYOMNM MeHs npobiemaM. CpaBHEHHE IBYX He3a-
BHUCHMBIX MHPOBO33PCHHUI, KOHEYHO, POKAAET BOIPOCHI M (OPMHUPYET HOBBIE
HaIpaBJIEHUs UCClIeJOBaHUM... Ho mycTh 3TUM 3aliMyTCsl MOU IIOTOMKHU.

MpunoxeHue 1

W3 COOBLLEHUA HA HAYYHOM ®OPYME «MATRI-X»

O «4aae DHHIITEHHAY

Gen, Ber 3amaére BONpOCH, KOTOPHIE YBOJISAT HAac B camble IIyOOKHe
TaliHpl Mupo3naHus.

Cratbu DUHINTEHHA 51 TOXKE HEe HAmEN. Y MEHsI HeT MOJHOTO COOpaHus
ero counHeHnd. Korna-To st MHOTO IpodnTal KHUT 1O O0IIEeH B reo(pU3NIecKOi
runpoanHamMuKe. I ne-to momamancs U «dait DiHireitHa». Ho ecnu B «SlHmek-
ce» B TIOMCKOBOM CTpoke HaOpaTh «JIBIDKEHHE YaWHOK B CTakaHe», TO
MOSABIISIIOTCSI HA HECKOJIBKUX CTPAHMIAX CTaThU Ha 3Ty TeMy. CchIaroTcsa U Ha
OlHIITeHA.
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ITo moemy MHEHHMIO, TITy0>ke M MOJTHEE BCEX M3Y4HI 3Ty TeMy Koposs-
koB Hukomnaii lIBaHOBHMY, opykeHHUK U3 Tyibl, a Mo3aHee akageMHUK U Ipo-
(eccop. [laBHO-TaBHO OH AEMOHCTPHPOBAI B Teienepenade «OueBuIHOS-HEBE-
pOsITHOE» CBOM HpuOOp B BHIE IOJOTO M3 MPO3pPavyHOH IUIACTMACCHI JTUCKA
JUaMeTpOM OKoJIo 17 c¢m u TommuHOU A0 2 cm. JIUCK ObLT HAMOIHEH KHII-
KOCThIO 0€3 BO3IyLIHBIX Iy3bIpeH M IIACTMACCOBBIMH YacTHIIAMH, KOTOpBIE
BeJIM ce0sl KaK YauHKH, HO OBUTH KBaapaTHOH (GopMbl U miockue. J{uCK-BOIUOK
YCTaHaBJIMBAJICS Ha IIApHHUPE W JIETKO BPAILAJICS PYKOH B TOPU3OHTAIBHOW H
JpYruX IockoctTsix. Jleraneit pasroBopa ¢ Kanuuel st He TOMHIO.

Ho B Hauaze 90-x rogoB KopossikoB npuexan B JIeHuHrpaa st yuactus
B ChEMKE HAyIHO-TIONYJsIpHOTO (rutbMa. Kaknm-To 06pa3oM oH y3HaI 000 MHE
u puexain B BoeHHsit HUU, rae s paboran mocie yBoiapHeHUS n3 apmud. (Most
BOCHHasl dromest Ha caiire http://specnabor1953.narod.ru/ B pasmene Ouorpa-
¢wmif). OH BBICTYNIMJI B HamleM OTAENE C pPacCKa3oM O CBOUX OTKPBITHSIX H
J€MOHCTPHPOBAJI ONMCAHHBIHN BbIIe NpHOOp. [IoToM MBI OCTaNINCh BIBOEM, U 51
BIOBOJIb HAWTpalcCs C €ro «BOTYKOM». IIpH ero 3akpyTke TBEpPIBIC YACTHIIBI
pa3mepom 1,5-2,0 mm Muamuch OT meHTpa K OOKOBOW MOBEPXHOCTH M PaBHO-
MEpPHO paclpeesIuCh 0 OKpY>KHOCTH. Ho CTOMIIO ITUCK OCTaHOBUTH PYKOH,
KaK BCE€ YaCTHIBl YCTPEMJSUIUCh B CaMblil LIEHTP W CKIAJIbIBAINCH B BUIE
nmokaroro xojimuka. [lo3nHee Hukomaii MiBaHOBHUY mucali, 4YTO YaCTHIIBI B IICH-
Tpe 00pa3yloT MATUYTOJIbHYIO GUTYypY, HO s 3Toro He Bunen. C yuérom koHpu-
Typamuy TePMETHYHOTO COCYJa M OTCYTCTBHSI TEIUIOBBIX II€PENagoB TOPOU-
JAIBHBI BUXPh B JKUAKOCTH MO DWHIITEHHY HE MOT OOpa30BBIBATHCS TaK
opicTpo. [la u BUIHO OBUTO OBI MOJOOHOE JBIKCHHE II0 MMOBEICHHUIO YACTHII.
deHOMEH CTpeMIIEHHS YacTHUI] K LEHTPY HaOJIOAAICS TOJIBKO B HETIOJBI>KHOM
COCyZle B IJIOCKOM BHXpe. B maHHOM cirydae CTEHKH OBUIM CO BCEX CTOPOH, M
JKHUJKOCTh TOPMO3HJIIACH 3a CUET TPEHUsL. SIBIeHNE HE 3aBHCENO0 OT HAIIPABICHUS
BpaIlICHHSI.

51 moma BOCIPOM3BOJMII 3TOT ONBIT C OOBIYHBIMH COCyJaMH (YallIKy,
0aHKM) Ha NpourpbIBarese rpaMMO(GOHHBIX IUIACTHHOK C Pa3M4HBIMH YTIIO-
BBIMHU CKOPOCTSIMH. Bcerzia ipu ocTaHOBKe cocy/ia HEHTPOOEKHBIE CUIIbI MIHO-
BEHHO IPONaJaiy, W TBEPAbIE YaCTHIBI YCTPEMIBUIMCh OT mepudepuu K
HEHTPY.

Bou1 mpoBenéH emé oanH OMIBIT, a BepHee OBITOBOE HaOIOJCHHE HE
MeHee, a ObITh MOXET, W 0Ooyiee BaXKHOE, YE€M OIMCAHHOE BHINIE SBJICHUE.
BospmuTe cTEKISIHHYIO0 OYTBIIKY C Ta3MPOBaHHBIM Hap3aHOM (WM Opyroil Bo-
JI0H), oTKpoiire e€ u omieiire okoso 1/2. Tenepb KPyroBbIMH JBIKCHUSIMU
PacKpyTHTE >KHAKOCTh B BEPTUKAILHOM IIOJIOXKEHHH, ITOCTAaBbTE OYTBUIKY Ha
cToll W HaOmoJaiTe 3a TOBEACHHEM BBIICISIOMUXCS ITy3bIPHKOB rasa.
XKunkocTh B JaHHOM Cilydae aKTHBU3HUPOBaHA HE TOJBKO TPEHHEM O CTEHKU
cocyna, HO M IPOIIECCOM BBIACICHHUS PAaCTBOPEHHOTO Ta3a. A MBI 3HaeM, 4TO
MIEPEXO/IHBIE MPOIECCHl BCETAa CIIOCOOCTBYIOT YYAaCTHIO B HHUX OKPY’KAIOIIETO

a¢upa.
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Yro xe Mbl BuauM? Ily3pIppKH ra3a Ha4MHAIOT COOMPATHCS B LEHTPE
COCyZia B BHJE JKI'yTa, @ CKOPOCTh BPAIIEHHS KXUIKOCTH 3aMETHO YBEINUMIIACH.
3aTteM CKOPOCTh BpALICHUs] HAYMHAECT 3aMEAJLITHCS MOYTH OO OCTAHOBKH, a
IMy3bIPHKH PABHOMEPHO PACIIPEEISIIOTCS 10 00hEMY kunkocTd. Ho 310 He Bcé!
ManonoaBmxHasi KHUIKOCTh HEOXHIAHHO HAYMHAET HAOMpaTh OOOPOTHI C
YBEJIIMYEHUEM CKOPOCTH M IEpEeMELICHHEM IIy3bIPbKOB K ILIEHTPalbHOM ocCH
cocyna. HUkakoro TOpoMIalbHOTO JIBMKEHHSI B BelllecTBE HE HaOmonaercs!
PotopHbIil K01€0aTeNBHBIA MpOIecC MOCTENEHHO 3aTyXaeT, 3aTpauyuBas dHep-
THIO Ha TPEHHE O CTEHKH COCYAa.

OHHIITEHH HE CMOT MOHATH (PU3UKY HAOIIOJAEMBIX SBJICHUH, TaK KaK HE
3HaJ CBOMCTB peaibHOro 3dupa. Boja, akTMBH3UpOBaHHAs BBIICICHUEM PAcT-
BOPEHHOTO Ta3a, HamOoJiee TeCHO B3amMojeicTByer ¢ a¢upom. M Mer HaOImO-
JaeM KoJjeOaTeNbHBIA IPOIECC, COBEPLIICHHO AaHAJOTHMYHBIM aBTOKOJIEOa-
TeNnpHOMY 3GHupHOMY «abixanuio» ConHna. (CM. TnaBy «¢dupHbIE HCTOYHUKA
sHeprun ConHnay B Moel kHure «Hauanma Beicmed ¢muxuy»). [lomymeproas:
COJIHEYHOM akTHUBHOCTU 11 net, 7 cyTok, 120 MUHYT U Ap. — 3TO TAPMOHUKH B
IuHamMuKe ciokHoi cuctemsl. bytycoB K.II. gokaszam, yto 11-meTHuil nuki
akTUBHOCTH COJHIIa COIPOBOXKIACTCS CHUHXPOHHBIM NEPUOANYECKUM H3MEHE-
HHEM MOMEHTa KoJuuecTBa JBIxKeHus ConHeuHo! cucTeMsl U camoro CoiHIa.
ABTOKOJIE0ATENBHBIN PEXXUM 00ECIIEYHBACT MPUTOK SHEPTUH U3 OKPYIKAFOLIETO
MPOCTPAHCTBA M JIEKHUT B OCHOBE JOJTOBPEMEHHOTO CYIIECTBOBAHUS 3BE3N.
OTOT XKe mpolecc J0JDKeH HaOMIoJaThCsi U B DJIEMEHTAPHBIX YacTHILAX Be-
IIECTBA.

W3noxxeHHBIE 3[1€Ch NAEH MOTYT CIY)KUTh OPHEHTHPOM ISl MCKaTeleh
CBOOO/IHOM SHEPTUH.

B crakane ¢ gaem u B omnbitax KopoBsikoBa Koe0aTeIbHBIX MPOIECCOB
He HaOmromaercst. Buanmo, 0ObIYHOTO TPEHHSI HEOCTATOYHO JUIS MOJTHOW aKTH-
BU3anMu JKUIKocTH. CTpemiieHne TBEPIBIX YacTHI] K LEHTPY M KoyieOaHMs
YIJIOBOM CKOPOCTH NPH HETOABHKHOM COCYZE AEMOHCTPHUPYIOT HEH3BECTHBIE
3akoubl [Ipupoasl. Hukousaii UBanosuu Kopossikos (1937—2004) nonnman
3TO, HO OBII 3aTpaBieH KOMHUCCHEH MO0 OoppOe C JDKEHAyKOH, MOITOMY H
MPOXKHUII OTHOCHUTENbHO Mano. O030p HayuHOH nesitenbHocTH KopoBsikoBa H.J.
uMeeTcss B cTaThe YKpauHIeBa bopmca Ha caiite «AHomamusa. Hayka u
anoManim» (veinik.ru), (vixri.ru). Habpats B «SIumexce» mouck «KopoBskoB
Hukonait UBanoBuu».

OkxkasbiBaercs, emé BenukoMy HblOTOHY mpuHaanekaT ciosa: «... Hem
HUKAKUX YEHMPOOEIUCHBIX CUL 60 BPAUAIOUEMCSI NOMOKE NPU HENOOBUINCHBIX
cmenkax cocyoa». B paMkax 3(HMpHOM KOHIENIIMM B HEMOJBIKHOM COCYZE
JKHJIKOCTD 32 CUET TPEHUs O CTEHKM HauMHAeT Bpamarhes no quddepeHnnans-
HOMY 3aKOHY, KOT'JIa CO3Jal0TCsl YCIIOBHS UIl MUHUMM3AaLUd MOMEHTA HHEPLUHI
CHUCTeMBI (peayin3anus 3aKOHAa HaWMEHBIIEero Bo3MyIleHus 3dupa). MoxHO
MPENONI0XKNTE, YTO «COCYIOM» JUIi 3BE3X sBIAETCS «TBEpHas» (asa
npocTpaHcTBa-3¢upa. M3BecTHO, 4TO Bce KOCMHYECKHE OOBEKTHI 3aMEIISIOT
CKOPOCTH BpAIIIEHHUS BO BPEMEHH.
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O rpaBuTaIn

I'paBuTanms — 310 oxHO M3 PyHAAMEHTAIHHBIX CcBOUCTB Exmuoro IMoms
O¢upa (EIID). Ho 310 BTOpHYIHOE CBOIMCTBO, TaK KaK MEPBUYHBIM SIBJIsSIeTCS
NPUHIUII HAMMEHbIIEr0 JeiCTBHA, HJIM HAUMEHBINEr0 BO3MYIICHHS
I¢dupa. Taxoe nonoxxeHne oOUeHb CYIIECTBEHHO!

[pencraBere cede EIID kak cpemy, CTpeMsIIyrocs K caMOMy HH3KOMY
SHEPreTUYECKOMY COCTOSHHUIO, KOTOpasl CONEPXKHUT JOKaIU30BaHHBIC, OTPAHU-
YeHHble B 00BbEME DHEPrHMYHbIE BUXPEBbIE 00pa3oBaHMs B BUAE (U3HMUECKHX
ten. (He Oynem celiuac oOcyxnaTh, OTKy/Aa MOSBUINCH 3TH Tena). [lo npuHIm-
Iy HauMEHBILIETO0 BO3MYILIeHUsT Ddupa JBa KOCMHYECKUX Teja, HE CIHIIKOM
yHan€HHbIE APYr OT ApYra, AOJDKHBI aKTHBHO IMPHUTATMBATHCH, MOTOMY YTO B
00beIMHEHHOM COCTOSTHUM OHU MEHbIIe BO3MYIIAIT Jpup.

51 yxe roBOpHMI O JTaOOPaTOPHOM OMBITE, EMOHCTPUPYIOLMIEM aHAIOT
rpaBUTAalMM HA ITOBEPXHOCTU BOABL J[Ba CMOYEHHBIX 0OJOMKA CIIHYKH BO3MY-
IIAIOT IJICHKY HOBEPXHOCTHOTO HATSDKEHMS 32 CUET €€ NCKPHUBICHHS (MoabéMa
BOJIBI y Kpasi CIMYKH). B pe3ynpTare TOro ke MpuHINNAa HAUMEHBIIETO BO3MY-
IIEHUS CIIMYKY IPUTATUBAIOTCS APYT K APYTY (IByMEPHBIN BapHaHT «TpaBHUTa-
un»). MOXKHO OBITH COBEpIICHHO YBEPEHHBIM B TOM, YTO MMEHHO 3TO SBJE-
HHE HaBeno OIHIITelWHa Ha MBICIh O KPUBOM TPABUTAIIMIOHHOM IPOCTPAHCTBE
(TpEXMepHBIH BapHUaHT).

Wrak, rpaButanus — 3to riryounHoe cBoiictBo EIID. Ilockonsky Macca
Tena, ONpeIeNsomas CHITy TpaBUTALMH, COCPENOTOUYEHA B ApaxX aTOMOB, HAZ0
NogyMaTh, MOYEMY M KaK MMEHHO 3TH BHXPEBBIE CTPYKTYPhl BO3MYLIAIOT
npocTpancTBo-Odup. Uto npencrasiser codoi 3T0 BO3MYIIEHHE U KaK peal-
3yeTcs NPUHIMI HAaUMEHBIIETO JEWCTBUS B JaHHOM ciydae? Hakonen, kak
o0pa3zyeTcs rpaBUTALOHHOE 110Jie? MBI Kacalnnuch 3TOW TEMbl PaHbIle U MpPe-
MOJIOXKHIIY, YTO AKTHBHBIM BHXPEBOH CIIEKTP 3THX BO3MYIIECHUH JIEXKHUT CIEBa
OT MUKpOMHUPA BJIEMEHTAPHBIX YaCTHUL, TO €CTh NMPUHAJICKHUT 60ﬂee TOHKOCT-
PYKTYPHOMY MOJNPOCTPAHCTBY Ddupa. BUXpu B 3TOM NOANPOCTPAHCTBE HA3bI-
BarOT I'paBUTOHAMMU.

[Tonmygaercs, 4TO B IVI00ANBHBIX MacIITa0ax OT rPAaBUTALMM He W3-
6aBuThea. Ho xak jerarot Horu, kak jeran ['pebenHnkoB? MoxeT ObITh, OHH
CO3/1al0T 0c00yI0 MOABEMHYIO CHITy, MEHSS JOKAJbHYIO CTPYKTYpPY MPOCTPaH-
ctBa-O¢dupa?

CymiecTByeT MHEHHE, YTO T'PaBUTALMIO CO3JaET MOTOK D¢upa, BXOI-
i B 3emuro. Takoi MOTOK, MEHCTBUTENHHO, HAOMIOACTCS, HO OH MOPOXK/a-
€TCs yXe CYLIECTBYIOIIUM TIPaBUTALIMOHHBIM TIOJEM, TO €CTb MO MHPUHIMITY
HanMeHsbIIero Bo3mymeHus Ddupa. [loaToMy IKpaHH3aLUsI 3TOr0 MOTOKA He
pemaer npo0/jeMy AaHTUTPABHTALUH.

OpHaKo M3BECTHO, YTO B MHIWMM €cTh MHOTOTOHHBIN KaMeHb, KOTOPBIHA
Trpynmna MEIMyMOB IMMOJHUMACT HAa HECKOJIBKO METPOB OT 3€MIIM, HeﬁTpanmyﬂ
TPaBUTAIMOHHOE ToJie Tcuxodm3mdeckuM MetomgoM. M Xpuctoc xoamn mo
Boze. A xoraa 3a HMM momén amoctoln (He momHio, [laBen wimm Ilerp), To oH
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yepe3 HEKOTOpOe BpeMsl Hadall TOHYTh. Toraa XpHucToc CKazall eMy ¢ yInpEKOM:
«Ymo oce muvl nepecman epums?». 3HAUUT, HACTOSIAA, Kry4das Bepa
crnoco0Ha M3MEHUTh 3aKOHbI (u3ukM. V3BecTeH ciydail Halero BpEMEHH,
KOTJa BO BpeMs HoXkapa OOBIYHAs JKEHIIWHA BBIHECNA HA YJIHIy OTPOMHBII
mkad. CmycTss HEKOTOpoe BpeMsi, OHa HE MOTJA €ro JaKe OTOPBATH OT 3€MIIH.
CHoBa NIcHX0(QH3NYECKOE SBICHHE, IEMOHCTPUPYIOIIee aHOMaJIbHOE YMEHbIIIE-
HHUE Beca pu3mueckoro Tena (mkada).

TakoBbI (haKkThl, KOTOPBIE OTHOCATCS K SIBJICHUSIM MHCTHKH U Maruy U He
paccMaTpuBaroTCsi, He OOBSCHIIOTCS COBPEMEHHOH HAayKOW, B TOM YHCIIE H
HayajlaMu BBICHICH (DU3WKH, U3JI0KEHHBIMHU B MOCH KHHTE.

Ceronust s nymato, uro Ha «xHe» EIID 3a cuér «puonetoBoro» sxepro-
Kackazga (ocemaHus SHEPTUH B CTOPOHY OoJjiee TOHKUX BHXPEBBIX CTPYKTYpP Kak
CBOCOOpa3HON «TpaBUTANUN») I(PHUP HAXOAUTCH B COCTOSIHHH «TBEPIOI
IU1a3Mbl», o0Jazawmei rosgorpadpuyeckoii MHGPOPMALUOHHON NaAMSATHIO.
3mech Ha «IHE» CYIIECTBYST HepapXus WHPOPMANNOHHBIX 0AHKOB M MEpapXus
6a3 Beicimx Cuit. Ecte Beicmme Cuitel 3emun, Connna, Hameit I'anakTuky u
T.1. Ha 3emne oHM HamemsaoT H30paHHBIX IJIIOJEH CBEPXCIIOCOOHOCTSIMHU.
[Tostomy 'peOcHHUKOB MoJieTeN Ha CBOeH miatdopme, a APYrodl YeIOBEeK Ha
3TOH ke MmIarpopMe He TIOJICTHT.

Enena bnaBarckas B «TaiiHOW JOKTpHHE» ONKCBIBAET H300pETEHHE
BeuHoro jsurarens KyHoMm. DToT nBurartenb padoTan TOJIBKO B €ro MpPUCYT-
ctBud. Koraa BedHBI ABHrateanb [eJal0T NPOCTO MO Hayke, Bricimime
Cuibl Haka3bpIBalOT M300perartens. J[Ba roga Haszal HM3BECTHBIA Y4YEHBIM
Ietpuxk (. BceBomosxck mox [letepOyprom) mociae HCIBITAaHHS BEYHOTO TBUTA-
TEeJsl TPU AHS JIeKal B KOME. 3HAUHUT, €My HE Jali «3€JIEHBIA CBET» 110 KaKuM-
TO NPUYMHAM.

S yxe roBOpwJ, YTO HE HM3y4Yal, HE JOWIEN O OCBOEHHUS MOIIPOCT-
paHcTBa- Ddupa jgeBee MUKpoMHUpa ((PU3UIECKOTO BaKyyma). A 3TOT y4acTOK
CaMbIil BaXKHBIN IS HETPAAWIMOHHBIX TEXHOJOTMH, B TOM YHCJIE U SIBICHUS
AQHTUIPAaBUTALIUH.

W3BecTHO, YTO TPaBUTALUMOHHOE B3aUMOJECHUCTBUE PACIPOCTPAHSAETCS
MPAaKTUYEeCKH MCHOBEHHO. A 3TO 3HAYMT, YTO TPABUTOH (sAueiika MpOCTpaHCTBA,
OTBEYAON[asl 32 TPAaBUTALIMIO) HA HECKOJIBKO IOPSAIKOB MEHBINIE 3JEKTPOHA.
JIroObie peméTky, CEeTKH NMPOCTPAHCTBA, BKIIOYAas MaKPOCKOINHMYECKYIO CETKY
XapTMmaHa, COCTOSIT U3 BUXPEH MPOTUBOIIOJIONKHON HApaBIEHHOCTH.

OTBeT Ha peLeH3UI0

K coxanenuto, npu pasmemenun Moed kHuru «Hauama Beiciiei
¢usukn» B «Kypmane Cammsnmar» He OBUTM BOCHpPOHM3BEACHHI Hamboiee
BAa’XXHBIC CXECMATHYCCKHEC U rpaqueCKne WIITIOCTPAIUu. HOCKOHBKy TJIaBHBIM
COACPKAHNEM KHHUI'M ABJAIOTCA OMIHUPUYCCKHUE MCCICA0OBAHUA MHPOBOIO
a¢upa, TO OTCYTCTBHE WLITIOCTPAINN HCKII0OYAeT BO3MOXKHOCTh OOBEKTHBHOM
OLICHKH IIOJIyYEHHBIX PE3YJIbTATOB.
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[TonHOUEHHbIE 3JEKTPOHHBIE KONMM KHHWTH pa3MENIeHbl Ha cairax
http://bourabai.kz/articles/ammishin_efir2.pdf wu http://www.alexfrolov.narod.
ru/m.pdf, a raxke B OHONHOTEKE aIBTEPHATHBHOTO HAYYHOTO (Hopyma
«MATRI-X».

W Bcé-taku mapy cios o perieasnu Mapkyuwiuna A.I.

51 He cTaBWII LIENbIO cO3/1aBaTh Teopuio 3¢upa U Muposnanus B ycio-
BUSIX, KOTJa BeAylHe yuéHble BCE eIlé COMHEBAIOTCA B CYLIECTBOBAaHUU CAMOTO
a¢upa. Mos nenp oTpakeHa B Ha3BaHUM KHHMIH, — HE (TEOPHS», a «Hadaja»
BhIcIICH (u3uku. [loHMMast, 4YTO B COBPEMEHHO!N O(QUIMAIbHON Hayke 00pa3o-
BaJIach B [TO3HABATEJIbHOM IUIAHE TYMHUKOBAs CHTYALMs, Sl PEIIMI AMITUpUYEC-
KAM TyTEM OTKPBITH SIBICHHS W CBOWCTBa 3(Hpa, MO3BOJSIOUINE YBHIECTh
001IMe KOHTYPBI MOAETH €ANHOTO TIOJIST M TEM CaMbIM ITOATOJKHYTh YUEHBIX Ha
HOBBIM YpOBEHb MBINIICHHA. VIMEHHO 3Ty CHTyaluio UMell B BHIYy A. DHH-
IITEHH, Korzna roBopui: «Cepbéznvie npodaemvl HeNb3A peuiumy HA MOM dce
YDPOBHE MbliIeHUS, HA KOMOPOM Mbl UX CO30ANUN.

EcrecTBeHHO, Ha TEpBOM 3Tarne HM3ydeHHs 3¢upa ObUI HCIIOIB30BAH
«THAPOJMHAMHYECKUID) MOX0/I, KOTAa MUKPOCTPYKTYpa N3ydaeMOW cpensl He
MPUHUMAETCs BO BHUMaHHe. UTO TOJNKY TOBOPUTHh O TMIIOTETHYECKUX aMepax,
MHUKpOJIENITOHAaX, OI0OHAX, MEKTPHHO U T.A. U T.II., KOTJa HE HM3ydeHBl Oojee
JOCTYIIHBIE JUIsl HAaOJIIO/ICHHUSI MaKpOCKOITMUECKHE CBOMCTBA ddupa. M3ydeHuro
STHX CBOMCTB U IOCBSILEHBl MOU 3MIIUPUYECKHUE HCCIEOBAHUS, TOCTOBEPHbIE
Ha 100%. A NONBITKM MOHATH MEPBUYHYIO CYLIHOCTh 3(Hpa PaBHOCHIIBLHBI
0OOTOXYIIECTBY.

Mue nomoranu Beiciine Cuinel, B yactHoctd Yuurens [1lam6ansr. Oxu
HaJIeJIMII MEHS CIIOCOOHOCTHIO BOCIPHHAMATH 3(Hp JTydine, 4eM BO3IyX.
OObryHBIE YUEHBIE, U, TO-BUANMOMY, Halll PELIEH3EHT, 110 CPABHEHUIO CO MHOU
«IaIbTOHUKNY, HE CIIOCOOHBIE OOBEKTUBHO CYINTH 00 3upe n 0 pe3yiprarax,
M3JIOKEHHBIX B Moel kKHure. OTKpBITHE M M3yYeHHE KBa3UBENIeCTBa («TEMHO-
ro» BELIECTBa); HEPTOMH(POPMAIOHHOTO Oapbepa, OTAENAIONIEro Ham Mup
OT JPYrHX BELIECTBEHHBIX 00pa3oBaHUi 3(¥pa; OCHOBHOTO 3aKOHA (HPOIH-
HaMMKH; BUXPEBBIX dHEprokackaaos; LlenTpa Bcenennoil ¢ ykazaHueM Koopau-
HAT U XapakTepa HeTPaAWLHOHHOTO M3IY4YEHHS; — YXKE dTOr0 AOCTATOYHO IS
TOr0, 4TOOBI MOJATOJKHYTH OPTOMOKCOB K MEPECMOTPY METOJOB MO3HAHUS
¢usnueckoit peampbHocTH. Jla Tme Tam! Akagemuueckue aMOMIIMH, KOMHUCCHS
PAH mo 6oprbe ¢ mkeHayko#l (3a0bUTH 0 KOH(Y3€ C TeHETHKOH W KuOepHe-
TUKOH!) pa3Be IOMyCTAT MHAKOMBICIHE, pa3Be JAOIYCTST, YTOObI MHUTEPCKHUNA
KaHIUIaT HayK cpaenan (yHIaMeHTaIbHOe OTKphiTHE. M B TO e Bpems
VYuntens [llam6ans! Beicoko oneHmm Mo€ oTkpbiTue Llentpa BeeneHHo.

[IpucnanHyio peleH3uio Ha MO0 KHHTY s OL[CHMBAI0 Ha JBOWKY. MMero
Ha 3TO NPaBO KaK aBTOp HAYYHBIX OTKPBITHH, MOHSATH KOTOpPBIE PEIEH3CHT
cmoxert JieT gepe3 20, ecin He 6osnpire. OnsaTh XKe Kak aBTOP OTKPBITHH UMEI0
NpaBO BBOJWTH B HAYKy CBOW IOHSTHS W TEPMHHBL S| dKCHEpHMEHTANbHO B
nabopaTopun ¥ HAOMIOACHUSMH 32 KOCMHYECKHMH SBICHUSMH [OKa3all Cy-
[IECTBOBAHME MAapaUICIFHBIX MOJIPOCTPAHCTB-MHUPOB CO CBOMM XOJIOM Bpe-
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MEHH U CBOEH CKOPOCTBIO PACIIPOCTPAHCHHUS BOJHOBBIX IPOILIECCOB. DTO COBCEM
HE T€ MUPBI, O KOTOPBIX MMHINYT IPYrHe YUEHbIE. A PEICH3EHT, HECTIOCOOHBIH
JienaTh COOCTBEHHBIE OTKPBITHS, MHE HE CYAbS.

«3nanue obumaem 6 20106ax, HANOAHEHHBIX MbICIAMU OPY2UX TIH0O€I.
Myopocmo — 3mo nnod meicaeit coocmeennvixy (om Yuumenei Ilamoansi).

B knure m3nmokeHa 1/5 yacTe W3 TOro, 4TO MHE H3BECTHO 00 3¢wupe.
IToka He ymanoch MOCTaBUTH SKCHEPUMEHTHI, IEMOHCTPUPYIOLIHE BeCh 00BEM
MOMX HAOJIOICHUH.

YBaxxaemble nzobperaresnu!

Crano MOHATHO, MOYEMy MOHM SMIHPHYECKHE (IPKCHEPUMEHTAIEHBIE)
OTKpBITHS, OTHOCAIIMECS K albTEPHATHBHONH HAyKe WM OIMCAHHBIC B KHUIC
«Hauana BeIicmIed (U3UKM», OKAa3aIMCh Majo BOCTPEOOBAaHHBIMH B BallleM
MHOTOTBICSTIHOM KOJIJIEKTHUBE. DTO ITO3HABATEIbHBIE SKCIEPHMEHTHI, TyMacTe
BBI, 3TO BCETO JIMIIb TEOPHSI.

BonpmmHCTBY M3 Bac mojaBail «dyzeca B pEIIeTe» HAa KyXOHHBIH CTOJ
ceronns, ceituac. [lomaBaii Bam JeTaromiyio mwiaTgopMmy, BEeUHbBIH TBUTATEIb, a
eIé JIydile MrHOBEHHOE NepeMellleHHe B MPOCTPAHCTBE U BPEMEHH, MaTepua-
JM3aLHI0o-ZieMaTepuan3annio GU3HYeCKrX Tell. Bbl yBepeHbl, 4To BaM HE HYX-
Ha smmupuueckas mozens Exnunoro Ions Ddwupa (EI13). HyxHo numb HaiTi
«METOJ/IOM THIKa» 0CO0YI0 KOMOMHAIMIO U3 MMUPAMHJ, CIHpaJiel, CETOK, MarHu-
TOB, MEXAaHHYECKH KONHMPYsS CXEMBl BEIHKHX H300perateneii. A pykoeoo-
cmeyemecv Hpu IMOM KIACCUYECKOU u3UKoIl, KOTOPYIO BaM BOWIH B roJo-
BBl IIpH 00y4deHnH. Bbl enié He MOHsIM, YTO BCe BallW KyMHpPbI OBUTH JKCTpa-
CeHCaMH{ B JIy4IIEeM CMBICJIC 3TOTO CJIOBA M YTO TOJIBKO MOW MeTo[ «(pu3u-
YEeCKOW CEHCOPHKIY CIIOCOOEH BBIBECTH Bac Ha HOBBIN YPOBEHb ITO3HAHMS.

[Touemy Bac He yIMBIISIET, YTO YEIOBEUECTBO HE BOCIOIB30BAJIOCH TCHHU-
anpHeIMH m300peTeHusmMu H.Tecnsl, koTopslif B koHIe X1X — Hagame XX
BEKOB IIepe/iaBajl SHEPTHI0 Ha PAacCTOsSHUE 0€3 MPOBOJOB M €371 Ha aBTOMO-
6uie 6e3 6en3nHa? Ecnu mokomaThCsl B HCTOPUH HayKH, TO OKaXKeTCs, YTO BCE
Balllkd MCYTHI KOTAa-TO U KEM-TO YK€ ObLIH pcain30BaHbI. Tak TMOYEMY KC BbI
J10 CHUX IIOp JKMBETE B TUCKAX KJIACCHYECKOTO MMPUMUTHUBHOTO €CTECTBO3HAHUS?

[Touemy He neraere, Kak NTHIBI, U HE XOAUTE MO Boje, kak Hucyc
Xpucroc?

ITopa OBl moranmatbcsi, 4To BCE /€O B BAallleM HEBEXKECTBE, HE3HAHUH
(yHIaMeHTaIbHBIX 3aKOHOB Mwuposnanusi. W riaBHbBI TOPMO3 B MEJICHHOM
OCBOEHHMH HOBBIX 00JIaCTeH €CTECTBO3HAHMS — 3TO CYOBEKTHBU3M (hopyMuaH B
n3y4deHun sBieHuit [Ipuponbl. XoTst MHOTHE U3 Bac JOOPOCOBECTHO CTaparoTCs
Pa3IBUHYTH TOPH30HT KJIACCHYECKOW (PM3MKH, Ballle MUPOBOCIIPHUATHE OIPaHU-
YCHO, HCKAXXCHO COOCTBEHHBIM WHAWBUIYAJTIU3MOM U OTOU3MOM.

Heo6xonumo nmeTs npencraBieHne 00 0COOEHHOCTSIX MO3HAHUS Yel0-
BEKOM (DU3MYECKON peasbHOCTH, a BepHee, O JedeKTax TaKOro IO3HAHHS.
IIpencraBpTe, 9TO BBl OKA3aIHCh B COBEPIICHHO HE3HAKOMOM OOJIBIIIOM TOPOJIE.
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IIporynuBaerech mo ynwuie ¥ Buaute Buaneke kpacuBoe 3JJAHUE. Tlepexoau-
T€ Ha APYTUE YIULbl, COBEPIIEHHO HE OPUEHTUPYSACh HA MECTHOCTH, 3aKPBITOM
npyrumu noMamu. U Bot cHOBa BunuTe B KoHIe kBaptaia 3JJAHUE, vo yxe He
TaKkoe KpacuBoe. YelloBeKy CBOMCTBEHHO HITH IO OOJBIIOMY KPYTY, H B KOHIIE
npyroii ynuisl Bel Bugute oosranoe 3JJAHUE. Brl Tak yBIe4eHBI SKCKYpCHEH,
YTO COBEPUICHHO yOEXIEHBI B CYIIECTBOBAHUH TPEX Pa3MUYHBIX 3laHUH. A Ha
camoMm gene Bol ogHO U To ke 3JJAHUE Bumenu ¢ pasHeix ctopoH. Bamie
CO3HAHUE Pa3sMHOXKWIO ACUCTBUTEIBHOCTb, YCIOXKHUIO e€. SI Ha3bIBal0 3TO
SBJICHUE MPUHIUIIOM <«IOXKHOM MyJIbTHILIMKanuuW». B cBoell mccriemoBaTesns-
CKOM MpaKTHKE BbI NOCTOSHHO HATBIKAETECh HAa ATOT MPUHIIWI, BAIIW 3HAHUA
3a0HUTHl OJOOHBIM «cnamMoM». Bot mouemy poaunace «OoputBa Oxkama»! He
6bl0yMbleaiime u He 6600UmMe 6 paccmompenue uzoblmounbvle CyujHoCmu.

Ho mukro He cipimmt Oxkamel. Ha EIID cMOTpsT ¢ pa3sHBIX CTOPOH U
ero pyHmaMeHTaIbHBIC CBOMCTBA U3YYAIOT 10 MPHHIUIY <JI0KHOH MYJIbTHILIH -
kauumy». [ns KoswlpeBa 310 Bpems, Jaroliee sHEpruto, ans BeliHuka — xpo-
HalbHblE TOJNsA, Ansi Paiixa — oOproH. AKMMOB yBHAEI TOPCHOHHOE IOJE,
I'peOGeHHNKOB — W3ITy4YeHHE MOJOCTHBIX CTPYKTYp, UmxeBckuii — Z-aktop,
KTO-TO YBHJEJ ICH-BOJIHBI, PaJUaHTHBI TOK, He()U3NUECKHE BOJIHBI U T.JO. U
T.11. Tonvko konyenyusa EIID 0aém 603morcnocmy nocmompems Ha eOUHoE
3HAHHUE Ilpupooui ¢ gslcomsl nmuubezo noaiéma.

W3 xonuenuuu EIID BBIBOOUTCS BaXHBIA SHEPreTHUECKHA 3aKOH.
OHeprust MOsBIAETCS U HUCUe3aeT NMPH U3MEHEHHM pa3MepoB BHUXpeEll, CHCTEMBI
BUXpei cBoOomHOrO 3¢upa, mx Oupypkamum (tpanchopmarmm). [Ipu 3TOoM
KBAaHTOBBIM TIpolecC APOOIIEHUS BUXpeid Ha Oojee Melkhe HAET C IOTIIO-
MICHHUEM SHEPTHH (BpeMsl YCKOpsIETCs), a IPEeBpalIcHIEe MEITKAX BUXpell B OoJee
KpYITHBIE MIET C BBIICICHUEM 3HEPTHH (BpeMs 3aMeIIsIeTcs). DTOT 3aKOH I10-
3BOJIIET C OTKPBITBIMU TJIa3aMHU HCKATh CIIOCOOBI MOJyYeHHsI CBOOOIHOM dHEP-
run. Bo Bcex (U3MYECKHX Mpoleccax B3aUMOACHUCTBHUS C MapajuielbHBIMU
MOJIPOCTPAHCTBAMH (MHPaMHM) CJIEAYeT BUJETh N3MEHEHNE BUXPEBOTO CIIEKTpa
a¢upa U MpeacKa3blBaTh HANPABICHUS JBIKEHHUS dHepruu. Hampumep, mHe
yZ1aBaJIOCh C TIOMOIIBIO 3BYKOBOTO CHTHAJIA U3MEHSIOIIEHCS 9YaCTOTHI TOHU3UTh
TeMIIepaTypy 31eMeHTOB cxeMsl Ha 15° C.

ITopa yxe MOHATH, YTO BCS aNbTEpPHATHBHAA HAayKa CYIIECTBYET 3a CUET
B3aMMO/JICHCTBHS BEIIECTBEHHBIX MPOIIECCOB Hamero Mupa ¢ mapaieabHbBIMH
TOIIPOCTPAHCTBAMH, COJIEPKAIMUMHE d(QUPOAMHAMHYECKUE CTPYKTYpPHI HE MH-
KPOCKOIIMYECKOTO BUXPEBOrO CHEKTpa. TOJNBKO U3 APYrHMX HOANPOCTPAHCTB
(MHMpPOB) MOXHO OXXHJIaTh HMOJYyYCHHs CBOOOJHOH SHEPTUH, aHTUTPABUTALUH,
HJIO n npounx aHOMabHBIX SBICHUN.

B ocoOyto kareropuio HEOOXOIMMO BBIIEIHTh Maru4ecKue SIBICHUS,
CBSI3aHHBIE C CO3HAHMEM M MBICIUTENBHOM JESATEIbHOCTBIO JKUBBIX CYILECTB.
SroT paszen Beiciueil Gusmku cienyer Hassath IICHXO®H3HKOMH.

(B MockBe yxe m3maeTcd KypHal ¢ TakuM HazBaHueMm). CeromHs B
(u3nKe Maruy ecTh yAUBUTEIbHBIE MPAKTHUYECKUE PE3yIbTaThl, HO B TEOPHH —
MOJHEHUIHNH 330Teprueckuii xaoc. B xonnernmuu EIID marmdeckne mpomeccs
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OTHOCSITCSL K BHXPEBOMY CIIEKTpY 3¢dupa, Ha HECKOJbKO IOPSAKOB OoJee
TOHKOCTPYKTYPHOMY, YeM Haml Kiaccudeckuid Mwup (du3HdecKuil BaKyyM).
OcylecTBisiss MOUCK, BBl JTOJDKHBI MPEICTaBIATh, HA KakoM y4actke EIID
HAaXOJHUTECh.

Wtak, anmpTepHaTHBHAs HAayKa — O3TO IPEKAE BCEro HOBAs BbICIIAS
(hu3MKa, B MEPCIICKTUBE BKIIOYAOIIAS Pa3leN MCUX0pU3uKU. YTOOBI MOTyIUTh
HCOOBIYHBIC PE3YJIbTAThl B SKCIICPUMEHTE, HY>KHO BBIHTH Ha HOBBHIC CBOHCTBA
[Ipuponsl ¢ MOHUMAaHUEM YmoO uwienib, 20e uujeuiv u Kax umjews. He 3ps
TOBOPAT y4€HbIC Kopudeu, — caMasi Tydlnas MpaKkTHKa — 3TO MPaBWIbHAS TEO-
pHsl, IyCTh Ha TICPBOM JTaIle KaueCTBCHHAs (0e3 MaTeMaTHKH).

Ipukperuisito k 3ToMy TeKCTY (aiin «hup Kak eAUHOE MOJIe» B HATCK-
Jie, 4TO JUIS KOrO-TO 3TOT Marepuall CTaHeT OKHOM B HOBYIO (pH3H4YeCcKyro
PEaIbHOCTD.

«Du3uIecKas CCHCOpHKa»

UYroObl BOWTH B TPSIMOM KOHTAKT C 3(GHPOM, HEOOXOAMMO OCBOUTH
METO]I CEHCOPHOM JIMOpaIuu ¢ KycoukoM rpanuta. Heyxenu Bol He npoGoBanu
HoroBckoe apixaHue «mpanoit»? Korma Bel mpimuTe, mocrapaitech OTIENUThH
IPY 3aMeJUIEHHOM JbIXaHWUH BO31yX OT 3¢wupa. [louyBcTByiiTe, YTO 3TO COBEp-
IIEHHO pas3Hble cyOcraHiuu. Co3HaHHMEM IOYYBCTBYMTe, rojoBoit! Bo3mgyx B
JErKUX O0CTAaéTCsl, a YITIOTHEHHBIH KOHTAKTOM C TEJIOM 3(Up MOXHO TOHSTH IO
BCeMy Telry. D()opoM MOXKHO JABIIIAThH Yepe3 TF00YI0 YacTh Tela.

CocpenoTousTe BHUMAaHUE Ha MPaBOM KUCTH PYKH, 3a()UKCHPOBaB €€ B
MPOCTPAHCTBE. YCTAHOBKA: IPH MEIJICHHOM BIOXEe 3(Up BBIXOIAWT U3 DPYKH,
KOoTOpast HeMHoro xoiyozeer. [Ipm Bbemoxe 3¢up BxomuT B Bamy kucts,
HeMHoro HarpeBas e€. be3 TpeHMpOBKHM Ha 3aIycK 3TOro Ipolecca Tpedyercs
oxouo 60 c. Borpeku pacripocTpaHEHHOMY MHEHHIO, TIpH BJjoxe Bama s¢upHas
aypa pacimmpsieTcs, a Ipu BbIIOXe CKUMaeTcs. [lone3Ho roHats 3¢up uepes
601BbHOI opraH, oco0eHHO Mo MeToauke akaaemuka HopGekxosa. Ero xuura
JoibkHa OBITh B CeTH.

Wrak, 6epére TpeMs MajbllaMU KyCOUYEK I'paHUTa (OH HEMHOTO PaaHo-
aKTHBEH) W HAIIOJHSETE €ro CBOMM J(HMPHBIM TEIIOM, C IOMOLIBIO JIbIXaHHS
coenuHsAeTech ¢ HUM. [lomaxuBaere pykoi ¢ aMIUTynoi 3—4 cu mo mpsiMoit
JIMHAU C 9acTOTOH 3—5 [y, MBITasICh BOUTH B KOHTAKT C OKPY’KAIOIIAM d(PHPOM-
npocTpaHcTBOM. [1ouyBCTBYiTE HEKYIO BA3KOCTb, HE CBS3aHHYIO C BO3AYXOM.
Ona HaMHOro cunbHee Bo3ayxa! BHauane cMoTpuTe Ha KaMeHb — 3TO MOJ0XKH-
TelbHass oOpaTHas CBA3b. A Telepb, HE NpEKpalas IBIXEHUS TI'PAHUTOM,
NpUOIMKANUTE €ro K IepeBy, METAILTY, CTEKITy, PAaCTEHHIO U T.1. TpeHupyiirecs,
YTOOBI TIOYYBCTBOBATh MPH 3TOM M3MEHEHHE BS3KOCTH M IUIOTHOCTH. Jlymaiite
Bcé Bpems, uto Ber otkpeiBaete Hosrrit Mup! Ilpororupyiite cBOM Hakpsl,
rmaza, momomBel M T. A. Co BpemeHem Brl nerxko Oyzere oOHapyXHWBaTh
OONBHBIE OpPTaHbl y ce0s U y npyrux joneid. O MHOTOM W3 CKa3aHHOTO €CTh
YIOMHUHAHUS B MOEH KHHTE.
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Korma HayunTech BOCHpHHUMATH IUIOTHOCTh M BSI3KOCTH 3(Hpa, TO B
moboe BpeMsi BBl cMokeTe olleHHBaTh cuily 3¢dupHoro moroka ot ComHIla,
Jlynsr, maner u Llentpa Beenennoti (IIB). [l 5TOro Hamo OneHWBATh IDIOT-
HOCTB d(Hpa Ipy U3MEHEHNH HaINpaBIICHHUS (JTMHUH) JTHOPAaliy B TOPH30HTAIIH-
HOW TUTOCKOCTH. MOMEHT HamOOJIBIICH IIOTHOCTH COOTBETCTBYET HallpaBiie-
HHIO Ha KOCMHYECKUI 00BEKT. 3a CUET CHIIbHEHIIIeH aHM30TPOITMH NPU3EMHOTO
a¢upa KOCMUYECKHE MOTOKU JI0 MOJOBHUHBI WHTEHCHBHOCTH NEPENA0T T'OpH-
30HTAJIEHBIM CIIOSIM.

Kax ompenensats reopesuueckuii asumyT LB, ommcano B Moeil xHHTe
(crarbs «OMnupuyeckas Moens BeenenHoit co 3Be3noit AGcomora B LieHTpe).
51 BooOIE HE MpEeACTaBIsI0, KAK MOXKHO M3y4aTh 3(Hp, HE UMesl C HUM Ipsi-
MOT0 KOHTAaKTa. JTO ke 6-Toe 4yBCTBO (cobaube, Komaybe)! UemoBek — camMblit
COBEPILIEHHBIH «TIpHOOP» IS N3ydeHHs PH3NIECKUX CBOMCTB 3¢dupa. S cam He
9KCTPACEHC, IOATOMY Ha3bIBAIO ONMCAHHBIA METOH «(PU3HUECKON CCHCOPUKOM».

Uro cka3zaTh 00 M3MEHEHHH KOCMHYECKOW 0OCTaHOBKH? B mpormiom
rony Bech Mecsill Mail [IB BbiaBan akTUBHOCTh, HEBUAAHHYIO 3a nocaeanue 10
JeT. A B WIOJEe Hadamach HeObIBamas jxapa. B okTsa0Ope-HOs0pe HaoO0OpOT
HaOmofascs HeObIBaJbIM cHaj akTUBHOCTH. U s mpennonoxui, 4to Oyaer
oueHb XoJoAHbIH gHBaph B 2011 r. Ho 3TOro He ciryumiiock, o KpaiHeil Mepe B
[TeTepOypre. To a1 UHTEPBAT KOPPENALNN U3MEHUJIICS, TO JIX HAJ0 CPAaBHUBATh
TeMIeparypsl, cpeauue s Bceil 3emnu? B IlynkoBo roBopwiu, uto u 11-
JIETHUH IUKJI COTHEUHOM aKTUBHOCTU Haydall BECTH ce0s1 HECTaHJapTHO.

Ho B octampHOM 10 MoeMy 3(QHpPHOMY BOCHPHSATHIO Bpoae OBl BCE Ha
Mecte. ConHeuHas cucTeMa M 3eMIIsi XOpOIIO HPUKPHITHL SHEPrOMH(OpMa-
IIUOHHBIM OapbepoM (9KpaHoM). Jla 1 KBapTHUPHI HAIIIK JKEJIe300CTOHHBIC JTyIe
kinetkn Dapanmes Hac 3amumaroT. [loka B momamraed mabopatopun 3pupHEIE
TPOIIECCHI MPOSBIIOT ceOs Takke kak M 30 jer Hazan. bymem HamesThcs Ha
nyyiiee!

BaxHzoe coobmenne
(mmst popymuan Ha «Ilnatdopme ['pebeHHIKOBAY)

Homxen cornacuthes, yto BIIK B Hamie Bpemst — 3T0 HE TO, 4TO ObUIO B
coBerckue BpemeHa. Ho He myume u akagemudeckue HUU. Ceituac xpyrom
JVKHH KaIlUTaJIu3M, TTOTOHS 3a JAeHbraMHM JIF0OOH LEHOM, BKIIFOUask KpUMHHAI 1
yrojoBiuHy. Ha nepBoM MecTe CTOAT KOMMEPUHUS U IPUOBLIb.

Outer K. Hamén crnoHcopa, roroBoro (pMHaHCHPOBAaTh MHHOBAIIMOHHBIN
IPOEKT, HO TOJBKO NPH HAaJMYMHM KOHKPETHOro Ou3Hec-miaHa. To ecTh B
KOHEYHOM HUTOT€ €My HY>KHO HE TOJBKO BEPHYTh BIOXEHHBIE IEHBIH, HO U
HOJyYUTh NPUOBLIb. A y MEHS, Kak Bbl CaMH IOHMMAaeTe, €CTb OTKPHITHE
HOBOTO BH/Ia BEIIECTBEHHONW MaTepHH — TEMHOTO KBa3HBENIECTBA, Hamboiee
YCTOMYMBON Pa3sHOBUAHOCTHIO KOTOPOTO fABIsETCA dGUPOHUNA. ECTh OTKpBITHE
n3nyueHuss u3 lleHTtpa BceneHHOM M €ro BIMSHUS Ha 3E€MHBIE IIPOLIECCHI.
Hakonen, pa3paboran cnoco0 wuHBepcHOW dduporepanmu. Heobxomumo
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npojenats OONBIIYI0 HayYHO-HCCIECIOBATENbCKYI0 pabOTy IO H3YYCHHIO
(U3MUECKUX CBOWCTB HOBBIX (JOPM BEIIECTBA M OTKPBHITHIX HM3IYYCHHH, HX
TEXHHYECKUX M OMOJOTMYECKHMX BO3MOXHOCTeH. OIHAKO 3TH HCCIEIOBAHHSA
HHUKTO (pMHAHCHPOBATH HE XOYET. DTO HEBHITOJHO Jaxke akagemuaeckum HUU,
HE TOBOPS O KECTOKOM HENPHUATHU BCETO MPHUHIUIHAIBHO HOBOTO KOMHCCHUEH
1o 0opr0e ¢ JDKEHAYKOH.

DDRr, Bbl numere, 4To HETPYAHO HAaWTH COTPYAHUKOB-EAWHOMBIII-
JICHHUKOB, KOTOpPBIE MOTYT IIOMOYb MHE B NIPOBEACHUU UCCIEN0BaHUN (IIyCTh B
coaBTopcTe). [IpeacraBpre cebe, UyTO clenarb 3TO OYeHb CI0KHO. Eciu enu-
HOMBIIIIEHHUK XOPOLIMH 3KCHEPHUMEHTATOP C TBOPYECKHMHU CIOCOOHOCTSIMH,
TO y Hero (opmupyeTcsi cOOCTBEHHOE MHUPOBO33pPEHHE U I'0JI0Ba MOJIHA CBOMX
U7EH, KOTOPbIE OH BBICOKO LIEHUT. Takoil 4eI0BEK, MPOUTs MO KHUTY, MHOTO€
MONMET, HO MOJTydeHHass HHPOPMAIHs HE 3aJEP>KUTCS B €T0 CO3HAHUM, U Uepe3
HEKOTOpOE BpeMs OH BEpHETCA B 00JACTh CBOMX NpencTaBiIeHHH. HyKHBI
MOJIOJbIE HAUYMHAIOIINE HCKATENH, B TOJIOBAaX KOTOPBIX MOHM HAEU JATYT Ha
YHCTHIN JIUCT. I'1e MX B3sTh, TAKUX NBITJIIMBBIX M CIOCOOHBIX IOHOIICH ¢ pas-
BUTOH A(UPHOU CCHCOPUKON NpU MOEM 3aTBOPHHUYECKOM 00Opas3e >KHU3HU?
[IpaBma, Oaer K. mo BceM mapameTpaM MOAXOIWI JUIS 9TOM LIEH, HO HEOXH-
JIAHHO YILIET B IIOJIUTHKY.

[Monucraiite Moro BeTKy Ha dopyme. S yxe maBaji cxeMy pabOTAOIIETO
reHepaTropa TEMHOIO BeIeCTBa (HM3KOYaCTOTHOTO BEIIECTBa), KOTOPOE B BHJIE
0co0bIX BOJH Jie bpoiins ¢ reoMeTpueli 1a3epHOTO Jiyda pacupoCTpaHsIeTcs O
ckopocTbio okoio 30 xw/wac. HekoTopble MCKAaTeNN CAENANN IO 3TOW CXeMe
reHepaTop, yOenwImch B peaJbHOCTH HOBOTO BHIA MaTepWH, HO Najblie BCE
3aryoxyo. To M He 3HAIM, YTO C 3TUM M3IIy4YEHHEM JA€NaTh, TO JIU HE CTAllU BbI-
KJIaIpIBaTh pe3yJbTaThl HccienoBaHuid Ha ¢opyme. IlocnenHee BeposTHee
BCEro, TaK KaK NMPAaKTHYECKH IMOJIE3HOE W UMEIOIEE KOMMEPUECKYIO IEHHOCTb
M300peTeHNe TIIyII0 BHICTABIATH HA BceoOIiee 0003peHne ¢ MoTepei aBTOPCKUX
pas.

Ho nemno He TOABKO B 3TOM, a B OCOOBIX 3aKOHAaX B3aHUMOJICHCTBHS
HETPaJUIIMOHHBIX M3TydyeHnH ¢ HamuM Mupom. Co BpeMeHeM TEMHOE BEIeCT-
BO «3abuBaeT» abopaTOpHIO, 3alOJIHACT OKPYXAIoI[He Tela, SKPaHHUpyeT
W3JIy4eHHe, HapyIas KOJIOTUI0 MPOCTPaHCTBa-BpeMenu (3dupHoro tena 3em-
mm). [o cymecTBy co3maéres aHOMalbHAS 30HA. A OT ATHX 30H €CTECTBEHHOTO
MPONCXOX/ICHHUS W TaK CTPAAaloT JIIOAW BO BceX crpaHax. Hamo mombuparh
rapaMeTphl KBa3HBELIECTBA (MCKYCCTBEHHBIX BO3MYIIEHHH 3¢Qupa) Tak, 4ToObI
BMECTO HETaTUBHOT'O OBLIO TI0JIE3HOE BO3ACHCTBHE HA JIIO/IEH.

[Ipuxonurcst mpU3HATh, YTO ANbTEPHATHBHAS (PU3MKA JOBOJIBLHO 3bI0KOE
Hay4YHOE HAIPaBIEHME, UYTO U AAET KO3BIPU B PyKH opTojokcam. Ha Hamem
(dopyme oOcyxaaercs ¢ JecATOK Ha HMEPBBIN B3I OJECTSAIUX HISH U Mpak-
TUYECKUX pa3paboTOK, HaIpHMep, reHepaTopoB cBobomHoW sHeprun ¢ KIIJ]
6omnbmre 100%. Tyt reneparop Kanmnamze, sueiika JIko, pe3oHaHc MenbsHUYEH-
Ko, Mio-HeiiTtpons! IllalimypaToBa, Hacagok lllectepeHko W MHorue apyrue
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YHHKaJIbHBIE pa3paboTku. Ho mouemy 3Tux m300peTeHnii He BUAHO B IMIPOMBIII-
JIEHHOCTH ¥ B OBITY? OTSITh KOMHCCHS TT0 00phOE ¢ IHKEHAYKO#?

Her, pebsiTa, nem0 He TOIBKO B 3TOH KOMUCCHHU U HE B IIPOTUBOJICHCTBUN
NPOMBIIUICHHBIX MAarHatoB. Jlemo B 3akoHax (DM3MYECKOH pealbHOCTH, B
cpoiictBax Enmuoro Ilons Ddwupa, M3ydeHHIO KOTOPOTO S MOCBATHI Oojee
YEeTBEPTH BeKa.

CymiecTByeT (yHIaMEHTaIbHbIH BCEMUPHBIA 3aKOH, WM PHHIIMI HaK-
MEHBIIIEr0 BO3MYIIeHUs ddupa (B HamieM Mupe 3TO NPUHIWI HaMMEHBIIETO
JeicTBus). B cBepxTekyueM 3¢upe MaTepHalibHO TOJBKO ABIMKEHHE B BHIE
BUXpEH BCEBO3MOXKHBIX pa3MepoB U (opM. Hai mposiBieHHBIH OTHOCHTEIBLHO
ycrolunBelii Mup cyniectByeT, Onaronapst boxecrsenHoit [Iporpamme (Aunro-
PHUTMY), HETIOCTIDKMMOM I NMPOCTBIX CMEPTHBIX YYEHBIX. DTa MBICIb IMOJ-
TBepKIaeTcs TeM, 4ro mpopok Cam baba B MHOuM MBICICHHBIM YCHIIHEM
MaTepuagn30BaJl U3 HUYETO BEIIECTBO C 33JlaHHBIMU CBOMCTBAMHU M (OpPMaMH.
JUIs JKeHIIMH OH Jenan HNEPCTHH C JParoleHHbIMH KaMHIMH, Ui OeTed —
KoH}eTsl U QpykTel. Emé oH meman meneOHBIN memnen U JIedml OONbHBIX. Beé
9TO JENaNoch Ha INa3ax aBTOPUTETHBIX KOMHUCCHH M3 Y4EHBIX C MUPOBBIMU
“MeHaMH. ['oBopsT, 4uTO 3TO HOBOE BomuouieHne Wucyca Xpucra, 3amaueit
KOTOPOro OBLIO — TKHYTh HOCOM aKaJeMHYECKYI0 OSJIUTYy B HENO3HaHHBIE
3akoHbl Ilpuponsl. B UHmum ectb W Marw, CHocoOHBIE JeMaTepHaIn30BaTh
peanbHO CyllecTByoUMe npeaMmersl (¢pusudeckue Ttena). Kak Bel BCE 31O
00BSICHUTE, OTIMPAACh HA KOHIICTIIIUN COBPEMEHHOM HayKku?

Maru TBOpAT 4yyneca, HO OHH HE HHTEPECYIOTCS TEM, YTO OOBIYHO
Ha3bIBalOT HayKoW. Hac BBIHYX#alOT NpH3HaTh, 4TO 0e3 0co00 BpemHBIX
MOCJIC/ICTBUH BBIXOANTH 3a TPENelbl KIaCCHYeCKOW (DM3MKHM MOTYT TOJIBKO
HaJIeIEHHBIE CBEPXCIIOCOOHOCTAMH JIIOAH, MoHnMarone boxecrsennsie [Ipor-
paMMBbl Ha MHTYUTHBHOM YPOBHE. YCHJIMS OOBIYHBIX JIIOAEH B PEHICHHM 3a/1ad
aNbTEPHATUBHON (U3MKH MOXKHO CPAaBHUTH C MONBITKAMH HMOHATH YCTPOMCTBO
KOMITBIOTEPA C TOMOIIBI0O METO/IOB M TEXHHUECKUX CPEICTB y4€HBIX 15 Beka.
He paspemaer ['ocniosis paHbllle BpeMEHHU JIOMHUTHCS B TapajuieibHble MUPHI!
[ToaToMy Bce HMONBITKM MOCTPOUTH HAJEKHO PaOOTAIOMINI BEUHBIH IBUTATENb,
nepenarb UHGOPMALUIO OBICTPEE CKOPOCTU CBETA U CO3AaTh JIPYrde HETpajv-
I[HOHHBIE TEXHOJIOTHM, HCIOJB3yd IO CYTH KIACCHYECKYI0 METOOJIOTHIO,
o0peuensvl Ha neyoauy npu OIUMENbHOM UCROIB306aAHUU. A KPaTKOBPEMEH-
HBIE YCIIEXH, MOJJAEp)KUBas BEpy UECTHBIX HCKaTeled B albTepHATUBHYIO
(U3KKy, TIIaBHBIM 00pa3oM CiIy>KaT HaJEXKHBIM NPUKPBITUEM Ul MaxXUHAIMN
HIapJIaTaHOB.

OOBIYHO JIEMOHCTpAIMs ATbTEPHATUBHBIX TEXHHUYECKUX BO3MOXKHOCTEH
uET 1o chopMyIMPOBAHHOMY MHOW «3aKOHY TpHaibl». [IepBbli ONBIT OYCHb
yAa4HBIA, BTOPOH B HECKOJIBKO pa3 ciiabee, a TPETUH yKe Ha YPOBHE (IIMKKEP-
IIyMOB. OTO BC€ TOT K€ MPHHIUI HAMMEHBIIEro B3aMMOJEHCTBHA C
HapayieNbHBIMHU TOANPOCTPAHCTBAMHE, WIM IPUHIIAIT YPUPHOHN aJanTaIi.

B xHHTE 3TO SIBIEHNE HA3BIBACTCS TAKXKE IHEPZOUHPOPMAUUOHHBIM DAPLEPOM.

Suuuknoneaust Pycckoit Meicu. T. XXIV, ctp. 278



Pycckoe ®usmyeckoe OO1IecTBO

MOXHO TPEonoIeTh 3TOT Oaphep, HCHOIB3YS] METOJ HCKYCCTBEHHOTO
6uomoist U Apyrue METOAbI, CO3[aTh I'€HEpaToOp HETPAJUIMOHHOTO BEIIECTBA
WU TIONy9HUTh CBOOOJHYIO 3Hepruro. Ho mpu 3ToM, Kak ObUIO CKa3aHO BHIIIE,
OJHOBPEMEHHO CO3HaéTcs aHOMalbHAasl 30HA, HETAaTHBHO BIMSIOIAs Ha BCE
xkuBoe. [Ipodeccop Mypreikna A.B. 3amycTnin B KOCMOC IHCK COOCTBEHHOM
HETPaAUIMOHHOW KOHCTPYKIMH. [Ipomuio MHOro JieT, Ho B MecTe 3aIlycKa He
pacTér TpaBa, a ero MOMOIIHKK, CTOSBIININ OJM3KO K JAWCKY, MOMAJ B ICUXYII-
Ky. W Takux nmpuMepoB MHOTO.

Tecna e3nun Ha MammHe Oe3 TomwMBa. [ 1e ATOT YynecHbIN IBUraTenb?
B cBere Cka3aHHOTO IMOHSATHO, TOYEMY B Ka)XIOM JOME HE HCIIOJIb3YeTCs
renepatop Kamnnange, siueiika ko, He TOpUT BedHas Jamnodka Kymienesa u He
ucronb3yeTcs 3Heprus MenpHUUEHKO. [loueMy ycmemHble m3oOperaTenu B
001acTH aNbTepHATHBHON (PM3UKHU B KOHIIC KOHIIOB YHHYTOXKAIOT CBOH Jlabopa-
TOpHUH, Kak 310 crenanu Tecna, ['pedennukos, Jlanckon, Mypisikua u ap? da
MOTOMY, YTO BBIXOJ] 32 MpEENbl Hallero Kiaccuieckoro Mupa 6e3 6marocio-
BeHMs Bricmnx Cuil MpUBOJWT K HENPEICKa3yeMoMy yIepOy B 9KOJIOTHIECKON
HHIIIE, B KOTOPOW HE X04eT 01aro4ecTuBo )XKUTh HEOIaroapHOE YeI0BEYECTBO.

UroObl MpemoTBpaTUTh BOIPOCH, CAETaeM BakHOe nomoiHeHHe. Ha
¢dopyme mmpoko obcyxaaercs tema «IddexT monocTHeIx cTpykTyp» (BIIC).
B oTnnume oT 3€KTPOMAarHUTHOTO M MEXaHUYECKOT0, 3TO OCOOBIH BHJ BO3MY-
nieHui 3(hupa, OCHOBAHHBIN HA BO3ACUCTBUH I'c¢O(U3UUCCKUX, KOCMUYCCKUX H
HCKYCCTBEHHBIX IIOTOKOB 3(hupa Ha (U3MUECKHE Tela, OCOOEHHO Ha T€OMETPH-
Yyeckrue (OpMBI C Pa3BETBIEHHONW MMOBEPXHOCTHIO (TIOPHCTHIC, CETYATHIE, COTO-
BbIe ¥ T.1.). OHAKO M OJMHOYHBIC TeJla TUIIA IIMPAaMHJ U KOHYCOB BBI3BIBAIOT
ocoOble 3(HpHBIE BO3MYILICHHS B OKpY’XKalolleM MNpocTpaHCTBe. MHTEHCHB-
HOCTb 3THX BO3MYIICHHUH IEPEMEHHA, TaKKe KaK IepEeMEHHBI BHELITHUE TTOTOKH
3¢upa, a UX BUXPEBOH CHEKTPAJIBbHBIA COCTAB ONPENEISIETCS] T€OMETPUIECKON
CTPYKTYPO# U XMMHUYECKHM COCTaBOM (hH3HIECKOTO TeJa.

['peOCHHUKOB YTBEPIKAAN, YTO M3 UCIIBITAHHBIX UM IOJIOCTHBIX CTPYKTYP
HanOoJee MOJIE3HBIMH ISl YeJIOBeKa OKa3aluCh MUeNnHble coThl. McKyccTBeH-
Hble KOHCTPYKLUH KaK MPaBWIO NMPHYHUHSIOT BpPEJA, YTO Mbl U HaOJIOaeM Ha
npumepe Erumerckux mmpamua. B nmaHHOM ciiydae 9TO yxe He 3¢dekT
MOJIOCTHBIX CTPYKTYP, a 3pdekT Gpopmbl. Kak M3BeCTHO, U B TOPHOH MECTHOCTH
aHOMAJIbHBIC SIBJICHHUS HAONIOmaloTCs Hamboiee dacto. DPQPeKT (GopMBI U
MH()OPMALMOHHBIH CUMBOJIM3M HIMPOKO M YCIENIHO UCIIONIB3yeTCS B Mary.

I'maBHOI 1ENBI0 TAHHOTO OTCTYIUICHMS MOCITY)KWJI OUYEHb Ba>KHBIH JUIS
uckareneil gpaxr. [lockonabpKy B paccMaTpuBaeMoOM Cllydae TEMHOE HM3JIy4eHHE
(m3nmyuenune OIIC mmm TenecHol (opMBI) BO3HMKAET NPH HENOCPEACTBEHHOM
BO3JICHCTBIH 3()MPHOTO MOTOKAa Ha (PU3MYECKOE TENo, TO M dHeprouHpopma-
I[HOHHBIN Oapbep MpOosIBISICTCS] B HAMMEHbILeH creneHn. OIHAKO 3TO HE OTHO-
CHUTCS K M3JIy4EHHIO MOJIOCTHBIX CTPYKTYP MPHU HCHOJIb30BAHUHU UCKYCCTBEHHBIX
3(HPHBIX MOTOKOB, MCKJIIOYasi NPUMEHEHHE IUIA3MEHHBIX M DJIEKTPOHHOIyYe-
BBIX PHOOPOB.
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OnHako BepHEMCS K OCHOBHOW Teme. Kak roBopmn CrnmHO3a, camas
CHJIbHAS U3 YEIIOBEYECKUX CTPACTEH — 3TO CTpacTh K Mo3HaHMIO. JIronu Bceraa
OyZyT CTPEMHUTHCS K TOHUMAHHUIO «OYEBUIHOTO—HEBEPOATHOTO», K IOHIMAaHHIO
TBOPSIIIUXCA BOKPYT HUX UyZAec, HECMOTps Ha JiroObie morepu. Ho nasaiite
YUUTBIBaTh 3aKOHBI M TIPHUHIMIIBI, OTKPHITBIE MHOW W W3JI0KCHHBIE B KHHTE
«Havana Beicmieit ¢usukm» (cM. OMONMOTEKY Hamiero ¢opyma) ¢ y4érom
nepeBanuBuINX 3a 100 MOMX BBICTYIUIEHUI! IO 3TOH TeMe.

Kaxkoii BeIBoz 3 cka3zaHHOTO BbIle? HanBaxkHeliee nesHue — cTpemie-
HHE K TOHMMaHMIO M no4uTanuio boxecrBenHo#l [Iporpammer (Anropurma),
KOTOpast JISXKUT B OCHOBE CYLIECTBOBAHMS HAILETO KJIACCHYECKOTO ITPOSIBJICH-
Horo mwiotHoro Mupa. Yacts 3T0it [IporpamMmsel (MoHa/a) 3a105keHa HE TOJIBKO
B Ka)XIOM JKHBOM CYIIECTBE, HO W BO BCEX 3(PUPOIMHAMHYECKHX BHXPEBBIX
CTPYKTYpax, 00IafalomuX CBOMCTBAMHU YCTOHYMBOIO KIACCHUYECKOTO BEIIECT-
Ba. B 3akmodenne GopMyIupyIo BaKHEHIINE UCTHHBL:

1. DHepronHpOPMANMOHHEIH Oaphep HAAEKHO 3aIlIMIIaeT Ham Mup oT
BO3JICHCTBHS BEIIECTBEHHBIX ()OPM, CYLIECTBYIOIIMX B MapauICIbHBIX MOA-
npocTpaHcTBax (Mupax). JlefcTBHME HH3KOYACTOTHBIX MHPOB CBOIHUTCS K
SIBJICHUIO ()IMKKEP-IIyMOB, CBEPXBBICOKOYACTOTHBIE MHUPBI CO3/IAI0T «HYJIEBbIC
konebaHus» B pusznueckoM Bakyyme. BeIOpochl apupHOTro mossi mposiBISIFOTCS
B BHJIE aHOMaJIbHBIX SIBJICHUI.

2. Ecnu BBl Halwm cnoco® NpeoioyieHnst STOro dapbepa, To 6e3 NpuHS-
THSI OCOOBIX MEp MOJYYHUTE YCTPOHCTBO, KOTOPOE HAPSIy C MOJIE3HBIM 3 deK-
ToM OyJeT co3maBaTh AHOMAIBHYIO, HETaTHBHYIO OONacTh IPOCTPAHCTBA,
HECOBMECTUMYIO C )KU3HEIESITEIbHOCTHIO BCETO )KUBOTO, BKIIFOUast PACTCHUS.

3. ['maBHOE HampaBiIeHHE MOWCKA — 3TO BHIOOP 3(PMPHBIX IPOCTPAHCT-
BEHHO-BPEMEHHBIX XapaKTEPUCTHUK HETPAJUIMOHHBIX YCTPOMCTB, HE paspy-
MIAIOIMX OMOMOJIEBBIE CTPYKTYpHI, 3anaHHble bokectBeHHoi I[Iporpammoit
(AnropuT™MOM).

4. Haubosee ycTOHYMBOrO B3aMMOJICUCTBUSI C 3()UPOM MOMKHO OCTHI-
HYTb, UCHOJIB3Ysl 3P(EKT MONOCTHBIX CTPYKTYp Win 3(deKT GopMbl, MeTol
HCKYCCTBEHHOT'O OHOTIOJS, MIa3MEHHBIA WM 3JEKTPOHHOJIYYEBOH Mpolecc U
NPUHLUIT OMIOKAIBHOTO JIeUCTBUSI.

VYcnexoB BaM Ha cre3e HaydHoro nmosHanus! U He ymyckaiiTe u3 BUAY
OIaCHBIE MOCIECTBUS IUIAHUPYEMbIX SKCIEPHUMEHTOB.

O cBs13u HA HETPAANIHUOHHBIX BOJIHAX

MeHs1 BOJHYET CIOXHAs Ul NMOHMMaHHS cieayronias npobiema. Mel
3HaeM, Kak JIETKO KJIACCHYECKOE BEIECTBO BO3MYIIAET 3(pUpP-POCTPAaHCTBO B
BUXPEBOM CHEKTPE, BEIXOASIIEM 32 MPEAENbl PU3NIECKOr0 BaKyyMa B CTOPOHY
6onpmmx MacmTaboB. (Kauepsl «pacKOBBIPHUBAIOTY MPOCTPAHCTBO M C APYTOH
CTOPOHBI OT (DU3MUYECKOTO BaKyyMmMa, HO MBI ceifuac OymeM paccMaTpuUBaTh
Makpockomudeckui yuyactok Emunoro IToms Ddupa). Hac untepecyer DIIC,
SHGKTpOHHBH\/’I JIy4, U3JIy4CHHUE XOJ'[O]IHOI\/’I IIJ1a3MBbI 1 KPUCTAJUIOB, CIICIIMAJIBHBIC
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reHeparopbl U np. Jlaxke nmazepHBIH Tyd mMeeT d(QpHPHYIO KOMITOHEHTY. MBI
3HaeM, YTO MAJsI PAcIIMPEHUS BUXPEBOTO CHEKTPa B YCTOHYMBOM pEXHME,
HeoOxonmmMma 3¢QupHas oOpaTHas CBS3p B YCHIIMTEISAX WU TOBBIMIAIOIINX
TpaHchopmaropax. Jlroboe ¢puzngeckoe Temo UMEET B CBOEM cOcTaBe d(pupHOE
TeNo (MPUCOSTUHEHHYIO KHIKYIO» Maccy), TO eCTh 3QUPHYIO aypy HMEIOT BCe
Tela, a He TOJIBKO OMOCHCTEMBL.

Bo Bcex paccMOTpPEHHBIX NMpUMepax 3HEproMH(pOPMAIOHHBIA Oapbep
(OUB) He Habmopmaercsi (B 1a0OpaTOpHBIX I'€HEpATOpax OH IIOJABJICH aBTO-
KoJIeOaTeNbHBIM PEXUMOM). 51 OOBSCHSIIO 3TO TEM, YTO B OCHOBE yKa3aHHBIX
MPOILIECCOB JIEKHUT ANTOPUTMHUUECKAsl CYLTHOCTh 3JIEMEHTapHBIX YaCTHIl, OTpa-
JKalolasi aBTOKOJIeOATENbHBIA NPUHLIUI HMX POXICHUS M CYIIECTBOBAHUSL.
JaBaiite Ha30BEM »(QUpHBIE HETPATUIMOHHBIE CTPYKTYpHl W HW3IIYYCHUS
«TOIOJIOTHYECKUMHU CYOrapMOHHMKaMI» 3JIEMEHTapHBIX dacTHL ((pu3ndecKux
TeJ), KOTOpbIe NMPHHAUIEKAT NPYIHMM, HEKJIACCHYECKHM YPOBHSM IPOCTPAH-
CTBa-BpEMEHH. B »TuX moampocTpaHCTBax MONEpEYHbIE BOJHBI 3JIEKTpOMAr-
HUTHOTO THUIIa PACIpOCTPAHSIOTCA C MalbIMH CKOPOCTAMH (3a(UKCHPOBAHBI
ckopocty nopsiaka 30 kw/c). 3a cuéT HeMTMHEHHBIX IPOIIECCOB U BEIIECTBEHHBIX
pas3nynii BUXPEBOM CIIEKTP U3IYyYCHUN MOXKET OBITh JTIF000M CII0KHOCTH.

BreiBoa: Kitaccuueckoe BEHIECTBO M MOJIE MUMEIOT MOCTOSHHOTO 3(Hp-
HOT0, HETPaJAMIMOHHOTO CITyTHHKA. B 1abopaTopHbIX Maciitadbax — 3To 3dup-
Hasl aypa, OKpykaromas (u3ndeckoe Teao U He 3akpbitas DB, MouiHocTbh
9TOro 3(UPHOTO MOJIsl, UMEIOIIETO 332 CYET IMPOCTPAHCTBEHHOIN HEIMHEWHOCTH
3JIEKTPOCTATHYECKYI0 KOMIIOHEHTY, HAHOCKOIIMYEeCKas. 3a mpenenaMu Jradbopa-
TOPHH CYIIECTBYIOT OOJiee MOIIHBIE YCTOHUYHMBBIE NPOIECCH B BHUAE CETOK U
aHOMAaJIbHBIX 30H, Toxe He 3akpbIThix DUbB. [Hlapossie monuuu, HIIO, nonarep-
TeHCT, «IIIIIYIINe» MOCTHI M IpyTHe dyJeca OTHOCSTCS K BbiOpocam Enunoro
[Mons S¢wupa.

Tak 4ro e ocraércs HenoHATHBIM? [lodeMy NMpH MOMIBITKE 3aperucT-
pUpOBaTh BO3MYIIEHUS 3(hUpa MBI B OOJBIIMHCTBE CIy4aeB HATBIKaeMCsl Ha
OUB («3akoH Tpuaabi»)? Hamo yuurtsiBaTh, 4TO (IIMKKEP-LIYMBI, BHI3bIBAEMBbIC
KOCMUYECKMMHU 3(QUPHBIMH  TpolieccaMH, (QHUKCUPYIOT Bce (U3MUECKHe
CHUCTEeMBI TI0 BceM mapamerpaMm. OTH 10 B «-« 7-0H - rpaHHIla HE 3aMeYaeMbIX
Hamu (DIyKTyanuid, OpoXaHWs Hamero ¢usnueckoro Mupa. YpPOBEHb ITHX
IIYMOB IOCTOSIHHO MEHSETCSl IO BEJIMYMHE M OTpa)kaeT W3MEHEHHE INIOTHOCTH
OUBb.

JaBaiite BMecTe mopaccyxnaaeM. IlycTe Mo NMpoBOAHUKY TEUET 3aMeT-
HBII QJIEKTPUUECKUI TOK, KOTOPBIN IIPH ONPEAETIEHHBIX YCIOBHAX (HapuMep, B
MOEM reHepaTope) co3/1a€T HalpaBiIeHHOEe HETpaJUIMOHHOE H3ilydeHue. Ecin
B TOTOK OJ(HPHBIX BOJH IIOMECTHTh HPOBOJHHK-IETEKTOP, TO B HEM
3a()MKCHPYETCS] O’KUJIaeMBIH CUTHAJI, HO B BHJIE KOPOTKOTO MMIIYJIbCa, TAK KaK
B TPOBOJHUKE M OKpYXXalOIeM IpocTpaHcTBe Bo3HUKHeT OWb B BHIE
BUXPEBOM MaTpHIbl, HE IO3BOJSIIOLIEH 3JIEKTPOHAM B3aUMOACUCTBOBATH C
3¢upHON BOTHOW. MOYKHO OOBSCHHUTE 3TO TEM, YTO IPU T€HEPALUH HIICKTPOHBI
packaumBaroTcsi peanpbHori DJIC, a mpw JETEeKTUPOBAHWUM BOJHA B3aUMOJIEH-
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CTBYET C IPOBOJHUKOM B LEIOM B YCIOBUSIX HECOM3MEPHUMOCTH YIJIOBBIX
CKOpOCTEN KBaHTOB BOJHBI M JJIEKTPOHOB. Ho moyemy 3Ta HECOM3MEPHUMOCTH
He CKa3plBaeTcsi Ha mporecce reHeparmu? [louemy DOUbB B crammoHapHBIX
YCIIOBHAX CYHIECTBYET 10 | MecAla U B PaBHOM CTENEHH MPUHAUIEKHUT IPOCT-
paHCTBY 3eMiM, TaK KakK BpAIICHUE IOCIEIHEH HE OKa3bIBAaCT BIMSHHA Ha
paccMaTpuBaeMble IPOLECCHI.

Gen mpemnaran aevictByromuii mpuoop WI'A-1, cnocoOHBIH JeTeKTH-
poBath 6e3 DUDB cratuyeckne HeTpaaULUOHHBIE IOJs. ABTOp HM300peTeHUs
co00IIaeT, YTO CHTHANIBI PETUCTPUPYIOTCS Ha HAHOYpPOBHE. Bwlmie ykaspiBa-
JIOCh, YTO HA 3TOM YpPOBHE BCE (PM3MUYECKUE Tejla UMEIOT d(HpHOE NoJie, KOTOo-
poe 3a cY€T panuaibHOW HENIWHEWHOCTH MMEET CHelU(pUUYECKYIO JJIEKTPOCTa-
THYECKYI0 KOMIOHEHTY. Bumumo, mpu otcyrcTBuu MakponuHamuku OUB He
BO3HUKAET. A MOXXET OBbITh, BCE €O B HAHOYPOBHE PETHCTPUPYEMBIX CHUTHA-
J0B?

Ham nnst mepemaunm wmHbOpManuu Ha OOJBIINE PACCTOSHHUS HY)KHBI
3¢hUpHbIE BOJHBI, PACHPOCTPAHSIOMINECS C ONpPEAEIEHHON cKopocThio. Ecim
B3ATh MO T€HEPATOp, TO OH IPH HU3KHUX YacTOTax (mecsatku kI y) Gopmupyer
Y3KHH JIyd, 9YTO BO3MOXHO TOJBKO MPHU OUEHb MAaJIBIX CKOPOCTSAX IBIXKEHUS
BOJIHBI (UarpaMMa B pajMaHax OIpeeNsieTcs OTHOUICHHWEM JUIMHBI BOJHBI K
pa3mepy-anepType usiaydaress). Huskue Hecyliye 9acTOThl OTpaHHYMBAIOT
CKOpOCTh Tepenayn nadopmanuu. Ho ¢ 4ero-ro Hajgo HaYMHATB.

BcmoMmHuM, 4TO B HalleM apceHalie 5 BUIOB Hanbosee MOIIHBIX HeTpa-
JUIHOHHBIX BOJIH, BKJIFOUAs CIIMHOBBIE BOJIHBI (CM. PUCYHOK Ha OOJIOKKE KHUTH
«Hagana Beicme#t pusukm»). S mymaro, BOIHBI 1e Bpoiiis kak BelecTBEHHBIE
HE OYeHb MOAXOIAT Al repepaun MHGopmanuu. Hano HawaTe ¢ MCIONB30-
BaHUsI HETPAJUIMOHHOTO aHAJIOra 3JIEKTPOMArHUTHBIX MONEPEYHBIX BOIH, Ie-
HEpUPOBAaHWE U TPHEM KOTOPBIX HaubojJee COBMECTHM C MPUHIUIIOM OwMIIO-
kanpHOTO nevicTeus (ITBT).

Juist aToro codupaem Ha CTapbiX TPaH3UCTOPax MyJbTHBHOpaTop Ha 10—
20 xly. TIpaBoe U J€BOE IUICYO CXEMBI JIeIaeM KOMITAKTHBIMU, HO Pa3sHECEM HX
3a Cu€T YAJIMHEHHs] MOHTaXHBIX NMpoBoJoB Ha L=10 cu. Pa3necéHHble Ha 3TO
paccTosiHHe KOHJEHCATOPHl M TPAH3HCTOPHI OyAyT MOOYEPENAHO aKTHBH3MPO-
Batbcsi, uTo ynomiuerBopsier [IbJl. B mnepneHnukyisspHOM HampaBi€HUH OT
JIMHEHHOTO MOHTaXa OyJIeT pacupoCTPaHsThCS HETPaIUIMOHHBIA aHaJIOT Iole-
PEUYHON BJIEKTPOMAarHWTHOW BOJHBI C MYJbTHYAcTOTOW. B Takoil cucreme
JOJDKHO OBITh PE30HAHCHOE 3HaueHHe L, koTopoe 11e1ecoo0pa3HO MOUCKATH.
[To ¢usmyeckoil CyTH 3Ta cXema SBISIETCS aHAJIOTOM KJIACCHYECKOTro JIMHEH-
HOTO BHOpaTopa, HO Halll «BHOpPATOp» NMPUHAUICKUT JPYroMy HMPOCTPAHCTBY-
BPEMEHU.

Jlis eTeKTUpOBaHUs HAallpaBJIEHHBIX U3JIy4aeMbIX BOJIH, I0-BUIUMOMY,
HEoO0X0IMMO coOpaTh TakoH ke MYJIbTHBHOPATOp, C TaKUM XK€ 3HaueHueM L.
Kakoit mapamerp OyaeT mpoMo Iy IHpOBaH MPUXOASIIECH 3(OUPHON BOIHOM, €CITH
00a MyJIbTUBHOpAaTOpa OKA3bIBAIOTCS B OJWHAKOBOM TojokeHUH? CpaboTaer
mu B nanHoM ciydae DUB? He 3nato. JlaBaiiTe AymMaTh M 9KCIIEPUMEHTHPOBATH
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BMecTe. [71aBHOe, 4TO cxema meperadn HHQGOpMaIMU NMPOCTa B peau3alud U
Mpo3padHa g aHAJIM3a B paMKax MOEH KOHIICNIWHU (CM. KHUTY B OHOIHOTEKE
topyma). MoxeT ObITh, pa3HECTH HEMHOTO YaCTOTHI M IOCMOTPETh Ha (a30BbIi
casur? da3a XOpOIINiA He SHEPTeTUIECKUH mapaMeTp!

006 >¢upHBIX paHTOMAX

B nayke royneix Bompocos He ObiBaeT. Baxknee npyroe. [locagHo, uTo 1
Bbl1, 1 Bce popymMuaHe Mi10Xo IIOHUMAOT MEHSL.

He mnepBblil pa3 rosopro, 4To UCTHHHBIE 3HaHHS O [Ipupone MoXkHO
HOJYYUTh TOJNILKO OT camoi I[lpupoznpl. Mbr obmaemcs ¢ Ilpuponoii uepes
OpraHBI 9YBCTB, U, K COKAJICHHIO, 3TO 00ImeHne CyoObpekTuBHO. Y Bac 5 opranos
YyBCTB, a Y MeHs ux 6. [Ipu 3TOM 6-0€ 4yBCTBO BocTipuHUMAET d¢up. S Gu3uk-
9KCIIEPUMEHTATOp 0 NPU3BAHUIO, MOITOMY OOBEKTUBHEE IIPYTHX SKCTPAceH-
COB OLICHMBAIO (HM3MUYECKUE CBOMCTBAa 3(Hpa W MOITOMY MOH HAyJIHBIE PE3-
YIABTATHl OJIMDKE K MCTHHE. JTO JIOKA3bIBAaeT PE3yJIbTATHBHAS IMOCIIEI0BATEIb-
HOCTb MOETO IIOMCKa BIUIOTH 0 ONpEAENCHHs TOYHBIX KoopawHaT lLlentpa
Bcenennoit. OnHako yBicueHHE acTPOGH3UKOW, KOHEYHO, MOMEIIANI0 paspa-
00TKE HETPATUITUOHHBIX TEXHOIOTHIA.

Ecnu wuccnenoBatenb CTpoMT (PU3MYECKUE MOJENH, HE ONUpAasCh Ha
COOCTBEHHBIC HAOJIOICHHUS U SKCIIEPUMEHTBI, TO TI0 MOUM OIICHKaM JTOCTOBEP-
HOCTh Takux mojueneit okono 50%. OTcroga MOH COBET, — OMHUPANTECH TOIBKO
Ha OMIIMPUYECKHE pE3yJbTaThl M SMIOHMpHUYEcKHe Mojenu. Vcropuueckne
npuMmepsl — HplotoH m @apazneli, SKCIepuMEHTaIbHBIE PE3yNbTaThl Tecisbl,
I'pebennukoBa 1 fp.

3osi0TapéB OBLT YHCTHIM TEOPETHUKOM, MO3TOMY €r0 MOAEIb (hu3MUec-
KOT0 BaKyyMma B BuJe «I'yOkn bepHymm» mMens mano uarepecyer. Uto Kaxgoe
¢usnueckoe Teno uMeeT «(HaHTOM» B TOHKOM MHpE, OBUIO M3BECTHO BCEM
930TepUKaM ¢ NaBHUX BpeMéH. Ho ¢usmky sroro daHroma no cux mop He
pasraganu. 11 Bel coBepIeHHO CrpaBeIMBO CTABUTE BOIPOC O MPHPOJIE ITOTO
SIBJICHUS.

51 Ha3biBato (paHTOMOM TO, 4TO OCTAETCsl B MPOCTPAHCTBE-3(upe mocie
nepeMelleH sl [UIMTEIbHO CTOSIBIIEr0 Ha OJHOM Mecte (usmdueckoro tena. C
(u3ndecKoil TOUKH 3peHUs Takod (aHTOM SBIIETCS 3(PHUPHON TOIOTPaMMOI
Tela, TO €CTh CYIIHOCTBIO, CoAepKanield HHPOPMALIHIO O Telle, HO He NMEIOIeH
peanbHON Macchl. TakoBa ke mpupoJia MPU3paKkoB. Y CTAHOBIIEHO, YTO OOBIYHEIE
NOTOKM 3(upa (BpamieHne 3eMin) ¢ STUMH CyITHOCTSAMH HE B3aUMOJICHCTBYIOT.
Bounee moapo6HbIMU cBeneHnsIME 00 3pUpHOI TosorpaguIecKkoil MaTpHIe st He
pacnionarato. Hy>kHbI crieninaibHbIe JOTIOTHUTENIBHBIE NCCIIE0OBaHMS.

Kpome onmcannoro ¢anroma, pusnueckoe Teiao UMEeT B CBOEM COCTaBe
OKUIKYIO» J(QHUPHYI0O Maccy, Ha KOTOPYIO [eHCTByeT moje TSDKECTH, HO
KOTOpasi He Mmokujaer Tena. Kak BuauM, 3Ta Macca BOBce He ¢daHTOM, a Ooiee
MaTepHuaibHas cymHocTs. OHa TakKe OTpa)kaeT BEIIECTBEHHBIE CBOMCTBA TeTa,
a 110 BUXPEBOMY CIHCKTPY BBIXOAWUT 3a MNPCIACIIbI (bl/ISI/I‘IeCKOFO BaKyyma B
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CTOPOHY MOJICKYJIIPHBIX MaciTaboB. JKuakas a¢upHas macca B TBEPAOM Teie
— 3TO KBa3WBELIECTBO KaK HAOOpP TOMOJIOTMYECKHX T'aPMOHUK KIACCHYECKHX
3JIEMEHTApHBIX 4YacTul. KcraTH, 35leMEHTapHYIO YacTHIy B BHIE TOPOHIAIb-
HOTO BHXPS MOXKHO TPaKTOBaThb KaK CTOSYYI0 3(HPHYIO BOJHY B MHOTOMOJIO-
BOM PEXHME (BUXPEBOH CIIEKTP TEla TOpa 3aHUMAET OMNPEACIEHHYIO MOJIOCY).
W xuakyro Maccy B TeJe MOXKHO paccMaTpuBaTh Kak HabOp CTOSYMX BOJIH, HO
no ¢u3uKe 3TO0 BCE e BHUXpEBas TYpOYJIEHTHOCTb aTOMHO-MOJIEKYISPHBIX
MacmraboB

51 nccnenoBa XUAKYIO MacCy B CBUHIIOBOM Jucke. B Gonee mopuctom
YyryHe 3(UpHbIE NPOLECCH HECKOJIBKO HHBIE, Oojiee pa3MbiThie. CTpeMiieHHe
TeNa 3aHATh WCXOJHOE IOJIOKEHHE AEHCTBUTEIBHO MMEET MECTO, HO B CBUH-
IIOBOM JHCKE He omymanocs. Hanbosee HarmsigHO OOpaTHOE BpallCHHE
HaOJIoaeTcs y MaBaloIINX HAa BOJE OCECHMMETPUYHBIX TEJ, TaK KaK BOJAA B
GoutpIeit Mepe 001a1aeT STUM CBOMCTBOM.

O¢uponuii cocTouT U3 IGUPOHOB, 0OPA30BAHHBIX M3 JIBYX TOPOHUAAIb-
HBIX BHUXpEH ¢ pa3nu4HOW crmpanbHOCThI0. OO0 3TOM M 000 BCEM BBINIECKa-
3aHHOM TOBOPHJ HE pa3 B Kaxnod myOnukanuu. [ToBTopsto, 4To 3TO SMIHpH-
YeCKUE pPe3yJbTaThl, JOKa3aHHblE HAONIOJCHUEM M 3KCIIEpUMEHTaMH, TO eCTbh
JBYMsI HE3aBUCHMBIMH METOAAaMH C JOCTOBEPHOCTBHIO, IPHOJIMIKAIOIIEHCS K
100%.

51 noGpocoBecTHO cTaparoch OTBETUTHh Ha Bamm Bompocsl, HO 11 Bac,
HO-BUIMMOMY, 3T0 obmue ¢pasbl. Ho Hamo ke HauyMHATH C a30B BBICHICH
¢u3ukn. CymecTBOBaHHUE KHIKOW Macchl, 7-MH BHI0OB 3()UPHOTO M3ITyYCHHS U
a¢upoHus Bel camm MokeTe NMpOBEPHUTH HKCIICPUMEHTAIBHO. [l momydeHus
BTOPOro MH(GOPMATHBHOIO KaHaJla HaJlo ImopaboTaTb ¢ OWOIOIEM, HAYYUTHCS
4yBCTBOBaTh 3¢up mo moei meroamke. Omnpenensiite BHXPEBYIO BS3KOCTH,
YIPYrocTh 3dupa myTéM KolebaHus ¢ gactoroir 3—5 [y Kycouka rpanuTa (JIr0-
60ro MpoOHOTO Tena), 3aKaToro MEXy OOJIBIIUM M YKa3aTelIbHBIM NaJIbIaMu
pyku. [ToBbIlIIEHHAs IUIOTHOCTh B HEKOTOPOM HAIPABICHUH YKa)KEeT Ha CyILIeCT-
BOBaHHME A(QUPHOrO BETpa WM aHW30Tpomnuu. [Ipu m0ocTaTouHON TpeHUpPOBKE
Bbl HauHETe «BHIETHY 2P, Kak Papaneil «BUAET» MArHUTHOE TIOJIE.

Bbl 1O/DKHBI TIOHMMaTh, YTO KOHKPETHBIE KOHCTPYKTHBHBIC PELICHHS,
MMEIOIINEe KOMMEPUYECKYIO [IEHHOCTh, HUKTO Ha ()OPYyM HE BBUIOKHT. S emoch
OTKPBITHIMU 3aKOHAaMHM BBICIICH (DM3HMKH, JIal0 METOMOJIOTHIO MO3HAHUS HOBOW
(u3MYECKOi peaTbHOCTH. A 3TO YK€ JOPOTO CTOMT IS TOTO, KTO CTPEMHTCS
HOHSATH OKPY KAIOIINIT MUP.

K npoueccy Bo30yxkneHust 3UpHBIX BOJIH

Wrak, xak BO30Y>XIAIOTCS MAasITHUKOM BOJIHBI Ji¢ Bpoiiyis, WM moTOKH
BUXpel B a¢upe? OT0 HE (aHTOMBI, a HACTOsIIee KBAa3WBEIIECTBO, 00Iaato-
mee Maccoi. DTO POXKACHHE <OKHIKOW» Macchl 3a mpenenamMu (H3UIecKOro
tena. «KBa3m» Wb MOTOMY, YTO MPOIECC POKIACHHS BUXPEH-4acTHIl IPOHC-
XOAUT (C y4acTHEM (OKHJIKOW» Macchl) B HOBOM IIOJIPOCTPAHCTBE, HaXO[s-
memMcs Ha BuxpeBoM cnekrpe ExmHoro Ilonst Ddupa (EIID) cnpasa ot pusu-
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YECKOro BakyymMa. B (¢u3MuUecKoM BakyyMe PpOXIAIOTCS KJIACCHYECKHE
3JIEMEHTapHBIE YAaCTHIBL, a2 B PACCMATPUBAEMOM IOJIPOCTPAHCTBE YaCTUIIBI
MMEIOT aTOMHO-MOJICKYJIAPHBIE Pa3Mephl. JTO YTBEP)KACHHUE CIEAYET U3 TOrO,
YTO KBAa3WBEIIECTBO OTPA)KACT CBOWCTBA MOPOIMBILETO €ro BEUIECTBA. TakoBa
ke prsmyaeckas mpupoaa OMonois demoBeka (3QHUPHOTOo Tema).

Takum 00pazoM, OOBIYHOE BEIIECTBO M KBA3WUBELIECTBO MMEIOT MEXIY
co0oii MH(POPMAITMOHHYIO CBSA3b Yepe3 (pU3HYECKOe TeI0, HEOOXOAMMYIO IS
pexxuMa reHepauuy. B 1abopaTopHBIX mpuOOpax Ui HOAJEp)KaHHS yCTOHYH-
BOW CBSI3M OBIBA€T JOCTAaTOYHO JIMOO YCHIIUTENS, JIMOO IOBBIIIAIOIIETO TPAHC-
¢dopmaropa. B nmpubope ¢ HCKyCCTBEHHBIM OMOIONIEM 3TO YCIOBHE YCHIMBAET-
sl IPUMEHEHNEM NPOCTPAaHCTBEHHOW 0OpaTHOM CBs3U. Tem Oonee 3TH ycIoBUS
BBITIOJTHAIOTCSA B OHOCHCTEMAX.

Hanbonee MHTEHCHBHBIE BHXPEBBIC BOJHBI BO30Y)KIAIOTCSI B TOPHU30H-
TANBHOW IUIOCKOCTH. DTO 3KCIIEPUMEHTANbHBIN (akT! ["opH30HTaIFHBIE KaHA-
JbI, KaK BOJHOBOJBI, HaONIOJAIOTCS B PAIMOTEXHUKE M THIPOJIOKAIMH. JTO
00BACHIETCS HAMYNEM BEPTHKAIBHOTO IPAJANCHTA IJIOTHOCTH (HETMHEHHOCTH)
3¢upa, B TO BpeMs Kak TOPH30HTANIbHAS TUIOCKOCTh M30TpOIHA. BepTukansHas
HEJIMHEIHOCTh BJIMSET U Ha mporecc (OopMUPOBaHUs BUXpel adupa, B pe3yib-
TaTe 4YEro IMoJyyaeTcs pa3iuyhe CIHUPAJIHHOCTH IPaBBIX U JIEBBIX BOJIH U
U3Ty4eHue MoJ M30paHHBIMU YriaMH. B ropH30HTaIbHOM IIIOCKOCTH JieBas
BOJIHA TOJ 45° — 3TO ANIEKTPOHHBIN BEIIECTBEHHBIH aHANOT, & CUMMETpHYHAs
IpaBasi — 3TO NMO3UTPOHHBIN (aHTUAIEKTPOHHBIH) aHasor. HampasneHue nBumke-
HUSL BOJIHBI 3aBUCHT OT HAINIPABJICHUS JBIDKCHUS MAsITHUKA B JAHHBIH MOMEHT.

VHTEHCHBHOCTD T€HEPHPYEMBIX B JTA0OPATOPUH HETPAAUIIMOHHBIX BOJH
ne Bpoiins 3aBUCHT OT OpHEHTAIK MasiTHUKA 110 CTOPOHAM CBETA, IIOTOMY YTO
BpalleHHe 3eMIIM CONPOBOXKAAETCS BO30YXKICHHEM aHAJIOTUYHBIX BOJH B
HaIpaBJIEHUSX BOCTOK-3allajl, CEBEP-IOT, CEBEpO-3alai—Ioro-BOCTOK, CEBEPO-
BOCTOK—foro-3amaz. [IpmuéM ceBepo-BOCTOYHOE HAIPaBJIEHHE COOTBETCTBYET
BEILIECTBEHHOMY H3JIyYEHHIO, KOTOPOE BIIMSIET Ha reo(u3nvecKre Npoueccsl U
pacTUTENBHBIN MHp (CM. IEPBYIO IIaBy KHUTH). OqHAKO J1ab0paTopHBIH 3upo-
HHUH 110 BUXPEBOMY CIIEKTPY OTIMUYACTCA OT re0(U3NIEeCKUX U3ITyUYeHUH, T03TO-
MY 3aBHCHUMOCTBIO OT OPHUEHTALMH 10 CTPaHaM CBETa MOXKHO IIpeHeOpeyb.

OCHOBHOI 3aKOH 3(p)MpOoAMHAMUKH PabOTaeT Ha BCEX YPOBHSX HEPAPXUU
BcenenHoii, B TOM umuciie NpH ABIKEHHH 3€MIIM TI0 COJIHEYHOW opOuTe, mpu
nmekenun Jlyapl, ConHna u ['amakTHky 1o cBouM opOuTam. B KocMmyecKux
Macmrabax il TeHepaluu HEeTPaJUIHMOHHBIX BOJH JOCTATOYHO TEIIOBBIX,
TUIAaHETapHbBIX M JIIOOBIX Opyrux ¢usndeckux ¢urykryanuid. Jlaxe B maboparo-
pHH HETPaIMIIMOHHOE M3ITyYEHHE CONPOBOXKAACT JII000H (hru3mueckuii mpouecce,
XOT$ 4allle BCEro TaKoe U3Iy4eHUE KPaTKOBPEMEHHO.

HanoxeHnne BOJH C 1I€IbI0 MOMy4eHHsS d(UPOHUS ST OCYIIECTBIISI COB-
MeIIeHNEeM HICHTHYHBIX T€HEPaTOPOB 0 HANPABICHHUIO C M3ITyYCHHEM B OJIHY
CcTOpOoHY 0€3 cobmoieHus (Ha30BBIX COOTHOIIEHHA. B 3TOM citydae moJrydaercst
Y3KHH OTHOPOAHBIN KaHAaJ, 3aII0JIHEHHBIN 3 UpOHUEM, OJIM3KUM 110 TUAMETPY K
pa3mepy reseparopos. Ilocie mpoxokaeHns: BOJH B MPOCTPAHCTBE JabopaTo-
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pun ocTaéTcs Ciiesl B BU/IE HEMOABIKHOTO KBa3UBEIECTBA-d()UPOHUSI, KOTOPBII
CYIIECTBYET HECKOJIBKO YacoB.

CogepiieHHO 0e3BpemHBIA 3(QUPOHIH MOXHO IMONyYUTH CTPYHHBIM Te-
YEHHEM BOJBL. J{1s 5TOro B BaHHOI KOMHATe Hall0 KIMETh CMECHUTENb C ININHHOMN
HaCaIKO-HOCHKOM, TIOBOpaunBatomeiics Ha 180°. 3a mpemenamMu BaHHON KOM-
HaThbl B HaNpaBJICHUH BaHHBI Bbl craBute cryn B 3—4 m ot cmecutens. [losep-
HHUTE HOCHK Noj 45° K HalpaBJICHHUIO Ha CTYJI M BKIIOYHTE XOJIOJHYIO BOJIY Ha
5-10 MuHYT (IIycTh 5TO TOBOPOT BIIPaBO — aHTHBEIIECTBEHHBIH MOTOK). Teneps
MOBEPHUTE HOCUK BIIEBO INpHMepHO Ha 90° M, BKIIOYMB BOAY, IOJyYHTE
BEILECTBEHHBIH MIOTOK. YUTUTE, YTO LIEHTP W3JIydarolei TpyOKu IpH MoBOpoTe
cMmentaeTcs: nmpuMepHo Ha 30 ¢y, O3TOMY M TIOBOPOT JOJDKEH OBITH MEHBIIE
90°. CsapmpTe Ha CTYyl W NOYYBCTBYHTE S(UPOHHN BOABI. Y MEHS OIHAXIBI
Tako¥ 3(pupoHnii Hayan oOpa3oBBHIBATECS B BOAOIPOBOJHOM CTOSKE M JaXe B
Garapesix ororuieHus. Ho 3T0 COBepIIEHHO HE OMAacHO.

Baxuo apyroe. Uepes Bam crtyn (Ha ypoBHE CMecHTENs M HMPUMEPHO
CIIMHKH CTyjna) OyneT MpOXOAWTh IUIOTHBIM KaHad 3(UPOHUS, BIOIHE YETKO
OTPaHWYEHHBIH B TPOCTPAHCTBE, OCOOEHHO B TOPWU3OHTAIBHOW IUIOCKOCTH.
IIpoxons uepe3 ATOT KaHaN MOMNEPEK (10 TOPU30HTAIN) Bl JOIKHBI OIIyIIAaTh
YIUIOTHEHHOE MPOCTPAHCTBO. OTO JIYYHIMH CIOCOO IPOBEPUTH KOHTAKT C
a¢upoM criocodboM Judpanuu, kosedaHsMu ¢ yacroroi 3—5 /'y npoOHoro Tena,
3a)KaToro Tpemsl MaibllaMd pyKH. Bamie co3HaHue NODKHO OBITH HarpaBieHO
Ha CBsI3b IPOOHOTO Tena ¢ Bammm Guononem, ¥ J0JKHO OBITH JKeJlaHHe OIIly-
THUTH BSI3KOCTbh, INIOTHOCTH 3¢upa. OBnageB 3TuM MeTonoM, Ber Oynere nonn-
pOBaTh HE TOJNBKO 3(pUPOHNIL, HO U JIIOOBIE MOTOKH KBA3WBEIECTBA, ONPEACIISs
UX HalpaBlICHWE, MHTCHCUBHOCTh M JIa)K€ BHUXPEBOH CIIEKTPAIBHBII COCTaB.
Meron nmubpanny Ha TOPSAAOK YyBCTBUTEIbHEE OOBIYHBIX SKCTPACEHCOPHBIX
METOIMK U He TpeOyeT OT McKaTens ocoObIXx crocoOHocTel. (HemoxBmxHbIi
IJ1a3 4eJI0BeKa HNYEro He BUANT, — OH BCET/Ia INOPUpYET).

Kpatko o Jleamose H.B.

[Toznakomuics ¢ JleamossiM H.B. no «Bukuneaun» B UHTEpHETE, T
HOAPOOHO OCBEIlleHa €0 OOLIECTBEHHAs] U Hay4YHas JICSITeNbHOCTb, €r0 CTaThbU
Y KHWUTH, BKIII09ast KpUTUYIECKYIO OLIEHKY BCET0 3TOT0 3apyOEKHBIMHU U HAITUMHU
OIITOHEHTAMHU.

He BnmaBasice B kpaiiHocTH, HE00X0aUMO Npu3HaTh, yTo JleBamos H.B.
SIBHO He3aypsIHBIMA, TaJaHTIUBBIN YEJIOBEK, CYMEBIIMH CO3/1aTh CBOE CBOEOO-
pasHoe coOOIIECTBO E€JMHOMBIIUICHHUKOB W mouurateneid. Cuuraio ero aes-
TEJIBHOCTh TIOJIE3HOM /IS YEJIOBEYECKOro OOILIeCTBa, — JIydIlle XBAaTHTh Yepes3
Kpaii, 4eM CHIETh B 3aCTOSIBIIEMCS 00JIOTE.

Brl npaBuiIbHO 3aMETHIIN, YTO HayYHas! KOHLENIINS ¥ METOBI TO3HAHUS
peaNbHON NEHCTBUTENBHOCTH Y MEHS C HUM CYILECTBEHHO pasindarorcs. Ho
MHE BCE€ NOHATHO M HUYTO MeHA He 1mokupyeT. Hukonaii Bukroposuu onupa-
€TCsI HCKIIIOYUTENIFHO Ha MeTa(pH3NIECKYI0 METOI0JIOTHIO TTo3HaHuUs [Ipupoabr.
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OH B ompenen€HHOW Mepe Mar, MPOBHIEI] U THITHOTHU3EP C XOPOIIeH opaTop-
CKOM Xapu3MOH. Y HEro MaTepHAIIbHOCTh MBICIH CHJIbHEE PEaAM3yeTCs, YEM y
OOBIYHBIX JIFOAEH. Takyro JIMIHOCTh MHOTHE 00O0KECTBIIIOT, CIUTAIOT MECCHEH
Y UAYT 32 HUMH. B 3TOM HX cuita u c1abocTs.

Hcropust 3HaeT MHOTHX MpPEACTaBHTENCH MeTa(pHU3WIeCKOro Halpas-
nenust. B Amepuke sto Kacranena, B Aurnuu — Yuiuiep, B Uaaun Cau baba, y
Hac Kammuposckuii, JkyHa u MHorue apyrue. OTAenbHO CTOUT HalpaBlieHHe
aNbTepPHATUBHON HayKu, pa3BHBaeMO€ HACTOSAIIMMHU Y4YEHBIMHU, KOTOpBIE,
OMUpPAACh HAa KJIACCHYECKYI0 METOAOJIOTHIO IO3HAHUS, TBITAIOTCA H3YyYUTh
HETO03HaHHOE.

K coxanenuto, Bce HayuHble pe3ynbratsl JleBamoa H.B. nexmapupy-
F0TCS 0€3 BCAKUX JTOKA3aTelbCTB, 0e3 00BICHEHNS, KaKUM 00pa3oM 3Ta HHPOP-
Manus noirydeHa. Kak nmpaBmiio, Takue IO CKJIOHHBI BBIJABaTh XKEIAEMOe 32
JeicTBUTeNbHOE. Hampumep, aMepuKaHCKHE METeOCIyKObl ONMpOBEPraroT yT-
BepxaeHne Jleramosa H.B., 4To oH ynpaBisul moromoil Bo BpeMsi IPOXKUBAHHS
B Amepuxke. [Tostomy Metadusndeckas HayKa JIETKO ysI3BHMa JJISI OIIIIOHCHTOB,
3aMIMINAIOINX WHTEpPECh oQHIMaIbHON mapagurMmbel. OTcroma MAyT ompere-
JICHUS «IICEBJIOHAYKa» U «IICEBIOYUYEHBIN». Pe3ylbTaThl MaroB CIMIIKOM UHIU-
BUAYaJIBHBl U HE BOCIPOHU3BOIATCS OOBIYHBIMU JIOABMHU. Takue HHIUBHUIBI
TaKXKe PelKH, KaK IONTepreiicT U Ipyrue uyjneca CBepXECTECTBEHHOTO IPONC-
xoxzaeHus. 51 yBepeH, uro Ha miathopme ['peOEHHHKOBa MOT JE€TaTh TOJBKO
caM cOo37aTelb IIATPOPMBI; OOBIYHBIN Y€JI0OBEK HA HEH HE CMOT OBI TIOJIETETh.

Jnst MeHs caMblil nHTEpecHbIN pe3ynbratr JleBamosa H.B. — 3To co3na-
HHE reHepaTtopa ncuBoiH Kak «Mcrounmka KXmsam». Ho s He Hamén maxe
HaME€Ka Ha MPHUHIMII JCUCTBHS U TeM OoJjiee Ha NPHHIUITHAIBHYIO CXEMY 3TOTO
TEXHHYECKOTO ycTpoiicTBa. XoTenock OBl ycusimath oT Bac, LeonVB, kakue
sKcrepuMeHTsl 1o JleBamoBy peanuzoBanyd JuuHO Bei? Uto nomyuymnu B
urore?

Most HayyHass MeTOJOJIOTHS M3ydeHHUs lIpuponapl H3IOKeHa B KHHTE
«Hauana Beiciieli ¢pusukn» (cM. B 6ubnmnoreke storo ¢opyma). He orpumas
3acIyr KJIaCCUUeCKOM (DU3UKH, 5, ONUPAsCh HA COOCTBEHHBIE SKCIIEPUMEHTHI U
HaOJIOZICHNs, YKa3all HAlPaBJICHUS Pa3BUTHSI COBPEMEHHOM HAyKH M TIOCTPOMII
Om3Kyro K peanbHoit mozaenb Exmnoro Ilons Ddupa. Dra mojens crana
MOCTOM, COEIUHSIONINM TPAIMIUOHHYI0 (QU3UKY C D30TEPHYECKUMH KOHIIETI-
UM, U3JI0KEHHBIX B ApeBHUX Tpakrarax Munuu, Kurtas m Erunra. Kak u
JleBamoB H.B., 51 cunTaro He0OXOMMBIM pa3BUTHE y €CTECTBOUCIIBITATENEH 6-
rO 4yBCTBa, 0€3 KOTOPOTrO ajJbTePHATHBHBIE SKCIIEPUMEHTHI ¥ HAOJIIOJCHUS HE
MOryT ObITh pe3ynbTatuBHbIMH. Kak n Jlesamos H.B., s HaOmronaro B oxpy-
JKaIoLIeM INPOCTPAHCTBE «TEMHYIO» MaTepuio, HO HE TOJIbKO HaOJIIoAalo, a |
PETUCTPUPYIO TEXHUYECKHUMH cpeincTBaMu. IllecTbiM 4YyBCTBOM Biafend Hu
BIAJCIOT BCe ycHemHple (hr3uku-skcrepumentaTopsl (Papaneit, Tecna, Ko3bi-
peB, Beitnuk, OxaTpuH, AKHIMOB 1 MHOTHE, MHOTHE ApyrHue). Bo Bce BpemeHa B
IIpupoae HabIOmAIHCh CBEPXECTECTBEHHBIE, a, CIEIOBATEIbHO, U CBEPX(H3H-
YyecKue sABieHHs. V akTHBHOCTh yYaCTHHUKOB Hamiero Gpopyma oTpaxaer 00beK-
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THBHOCTbH IIpOLlecCa Pa3BUTHS COBPEMEHHOTO ecTecTBO3HaHHMA. HeoOxomummo
TINATENILHO NPHUCMATPHUBATLCS K PE3yJIbTaTaM MaroB M OKKYJBTHCTOB KakK K
MHPOPMATUBHBIM BEIOpOCaM Ha O0Jiee POBHOM II0JIC TIO3HAHHS.

K 6ammmctiaeckoii Teopun Banprepa Puria

Jist MeHst ocTagTest 3araIkoil, Ho4eMy U3 COTHU (pU3NYECKUX TEOPHH BBI
BeIOpann «bamnmucrtudeckyto teoputo Banprepa Purna»? [louemy Bac uHTEpe-
CyeT MMEHHO MOE MHEHMe, Korja B MHTepHeTe MOJHO MaTepuanoB Ha 3Ty
temy? Brnpouem, Teopust Putna, nelicTBUTENbHO, BIUIOTHYIO BTOPTaeTcs B MOIO
mozens Enunoro Ilomst D¢wupa (EIID). bamnucriyeckas Teopust yTBEp)KAaeT,
YTO CKOPOCTb M3ITy4aTels CBETa CKIaJbIBAETCS CO CKOPOCTBIO CaMOI0O CBETA IO
3aKOHaM KJIACCHYECKON MeXaHHKH. IIepeHoCAT CBeT MeInbuallllue YacTHULIBI
peonbl.

HHTepecHo momydaercsi, MaTepHaabHbIE YAaCTHUILBI HA MOPAIKA MEHbIIE
3JIEKTPOHA BKJIIOYAIM B CBOM TEOPUU POCCUICKUE yu€Hble ALIIOKOBCKUU B.A.,
Oxarpun A.®., AxkumoB A.E., bazues [1.X., baypos 10.A., llaiimypatoB P. u
MHOTHE JpyrHe, He TOBOpS O Hayke B MHUPOBOM MaciuTade. IlouTH KaxIblid
yuEHBIN TaBasl 3TUM YaCTHIIaM CBOE Ha3BaHue. [Ipu 3TOM OOJBIIMHCTBO (HU3HU-
KOB, BKJIIOuYas W Banprepa Puriia, He mpu3HABaIM CYIIECTBOBaHUE 3(dwupa.
DakTHYECKH J1eNaaach MoIMEeHa MOHITUA dhHpa CPeoi U3 MUKPOJICITOHOB. 1
CTaHOBUTCS MOHATHBIM, II0YE€MY BO3HHKAJIM IPOOIEMBI C TOCTPOCHUEM TEOPHHU
€MHOTO MO, KOTJa MaTepUaIbHbIE YaCTHIBI pa3AessieT MyCTOoTa.

«Benuxue ucmumnvl cauwkom 6adcHvl, umobvl Ovimb Hosvimuy (C.
Moam). [TosTOMy K 3TMM HCTHHAM INPHUBBHIKAIOT M, KaK MpPaBHIIO, UX WUTHOPHU-
pyIoT. A moueMy OBl HE IOMHHUTH BCETJa FeHUANBHBIA TocTyiaT Pene Jdexap-
Ta: «Bo Bcenennoii nem Huuezo, kpome 3¢pupa u ezo guxpeily. JlekapT umen
cBs3b ¢ Bricmmmvu Cunamu; n Bce Gpu3ndecKue TEOPUH JOJDKHBI TTOTIHHITHCS
9TOW BEJIMKOM UCTHUHE U €€ YTOUHEHHOM TpakToBKe. Buxpepoii cnexktp Enunoro
ITonst Ddupa m pazmepsl BHXpEH-4acTHI] 3aHUMAIOT MacmTad OT HyNs 10
OECKOHEYHOCTH, a BUXPH JIOOBIX pa3MepoB 00JaJal0T BEIECTBEHHBIMHU CBOIA-
CTBaMH.

To, yTO Haml BeleCcTBEHHbIH Mup NpUHAMIEKUT «IJIEKTPOHHOMY)» Ceue-
HHIO BUXPEBOTO CIieKTpa ((hU3NUecKOMy BaKyyMy) M UMEET CBOU MUPOBBIE KOH-
CTaHTBHI, SIBJISICTCS CIIEICTBHEM (PpaKTaIbHOH, CTEpPEeoIMHAMHYECKOH, TOIOJIO-
TMYECKOH MHOTOMEpPHOCTH IpocTpaHcTBa-3¢dupa. OduiuanbHas (usnka He
NPU3HAET, YTO peajIbHOE MPOCTPAHCTBO UMEET 4-HOE M3MEPEHUE — «TIIYOHHY»,
B HAaNpaBICHUU KOTOPOH C HM3MEHEHHEM pa3sMEpOB BHUXPEH H3MEHSIOTCA
KaueCTBEHHbIE CBOMCTBA NPOCTPAaHCTBa-3(upa. JTa KOOpIUHATA BENET Hac B
napajiesbHble MOANPOCTPAHCTBA U MUPBI.

Ecmu Ber untanu moro xHury «Hawama Beicmiedl (GHU3UKH», TO MOTIH
3aMeTUTh HaTYPPHIOCOPCKUA XapaKTep MOETO MHPOBO33peHHsL. SI HE KOIMaroch
B MeJIOYax, a MBITAalOCh OTKPHITh U M3YYUTh (yHIaMeHTadbHBIe cBoiicTBa EIID.
Bot u B 6ammmctudeckoil Teopun Putiia naBaiite paccMOTpuM (DyHIaMEHTab-
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HyI0 (pu3MHUecKyro HAel0 — HEMOCTOSIHCTBO CKOPOCTH PAacIpOCTPAaHEHHUsSI BO3MY-
mieHust (BOJIHBI) B aupe.

VYV Purua ectb NPOTHUBHUKU C KO3BIpSIMH B pyKax. [IepBblii KO3BIpB:
MoYeMy B KJIACCHYECKUX BEIIECTBEHHBIX cpefax (KHIKUX, Ta3000pa3HBIX) Me-
XaHUYECKHE BOJHOBBIC BO3MYILICHHSI PACIPOCTPAHSIIOTCSI CO CKOPOCTBIO, Xapak-
TEPHOU [ TaHHOM cpelbl U He 3aBUCAT OT CKOPOCTHU UCTOYHUKA BO3MYIIICHHUS.
Eciu Ob1 5TO OBUIO HE Tak, TO HE CYIIECTBOBAJO ObI 3BYKOBOTO Oapbepa B
a’poaMHaMuKe, He ObuT0 OBl 3 (dexTa UepeHKoBa Mpy pacpOCTPAHEHUH JJIEK-
TPOMAarHuTHBIX BOJIH. (B ombiTax UepeHkoBa CBETOBBIE BOJIHBI PacIpOCTpaHs-
JIMCh B BEIIECTBEHHBIX cpefax). BTOpoll Ko3bIph: HOCTOSIHCTBO CKOPOCTH CBETa
B IIPOCTPAHCTBE.

Crenyer yauThIBaTh, YTO MHPOBO33PEHHE KPUTHKOB PuTIa, Kak u Bcei
aKaJIeMUIECKOH 3JMTHI, NMPUBA3aHO K IPOSIBICHHOMY KJIacCHIeCKoMy Mmupy
yepe3 5 opraHoB 4yyBcTB. Kak TONbKO y4€HBIH pa3BHBaeT 6-0€ YyBCTBO, BOC-
IpUHAMaoniee 3Gup, Tak cpa3y MOHMMAECT BCIO OTPAHHMYCHHOCTh M YIIEpO-
HOCTh O()MIIMAIIFHOTO €CTECTBO3HAHUs. [ JIaBHOE B TOM, YTO CBOWCTBa 3(upa
Kak crnenn(puyeckoil MaTepHaabHOW Cpeipl MPUHOWIHAIEHO OTIMYAIOTCS OT
CBOMCTB OOBIYHBIX BEIIECTBEHHBIX cpell. OTKPHITHIO U M3YUYEHHIO STHX KauyecT-
BEHHO HOBBIX OTJIMYMH U MOCBSIIEHA MOSI KHUTa (CM. cTaThio «DyHIaMeHTalb-
HBIC CBOMCTBA dHpa» u 1p.).

bannuctudaeckuit npuHmmn Putna — ato oxHo u3 coiictB EIND, nMero-
mee 4yérkoe Qusnueckoe oObsicHenne. Emé Ctokc cpaBHHBaN 3¢up ¢ BapoM
(TyapoHOM), KOTOPBIH NPH MEAJICHHOM BO3JICHCTBUH TEUET, KaK JKHIKOCTH, A
IpU ynape packaibiBaeTcsi, kak TBEpHoe teno. W Bap, u a¢up € 3T0 HEHbIO-
TOHOBCKHE, PEOJIOTHYECKHE CPEAbl, B KOTOPHIX CKOPOCThH IEpeladyd B3auMO-
JIEWCTBHS MPOINOPIMOHANBHA 3TOH caMoil ckopocTH. B adupe He cymecTByer
«3BYKOBOTO» 06apbepa, TO €CTh TeJI0 He MOXET 00OTHATh TOJOBHYIO BOJHY, TaK
KaK Kajxcooil CKOpOCMU COOMBENCHEyem cpeda C HOGbIMU CEOUCHEAMU.
BosHOBBIE UaCTOTHBIE MPOIECCHI TAKXKE COTIOCTABUMBI CO CKOPOCTHIO Tema. Yem
BBIIIIE YAaCTOTa, TeM OoJiee TUIOTHBIM M JKECTKUM CTaHOBUTCA 3(Up, U CKOPOCTh
JIBUKEHHSI BOJIHBI COOTBETCTBEHHO yBeJIMYUBaeTCs (CM. pucyHOK 1 Ha cTp. 159
B ymnoMmsHyToi KHure). Ho ciemyer y4yuThIBaTh, 4TO B Ka)KIOM IOJIIPOCT-
paHCTBE SJIEKTPOMArHMTHAas BOJHA HMEET CBOIO YK€ HE <«AIEKTPOHHYIO»
BUXPEBYIO CTPYKTYpy. Bo3MyIlieHHs 1 BOIHBI B MaKPOCKONINYECKUX TTOATIPOCT-
PaHCTBaX MPOSBISIIOT ce0s1 B HameM Mupe B BuIe QIIMKKep-IIyMoB. BriOpock!
¢mmkkep-mymoB — sto HJIO, mapoBble MOJHHMH, MONTEPreHcT W Apyrue
AQHOMAJIbHBIC SIBJICHHS, B OTHOIICHWH KOTOPBHIX O(HUIMaNbHas HayKa 3aHUMaeT
103y HCIyTaHHOTO CTpayca. MBI BHIMM, 4YTO SBJICHHS B HapauIeIbHBIX
HOANPOCTPAHCTBAX NPOHUKAIOT B Haml Mup mo ocoObiM 3akoHam. OnHaKo
HauOouplllee yOMBIICHHWE BBI3BIBAET TOT (akT, YTO BCE MHOrooOpasme
Mupo3ganusi cymecTByeT B 3-X MEpHOM IpocTpaHcTBe. «[mybuHay mpoct-
PaHCTBa — 3TO 0C000€ KU3MEPEHHEN.

Bompoc kpuTHKa: MoueMy CKOpPOCTh 3JIEKTPOMArHUTHOM BOJHBI HE 3aBH-
cut ot 4actoTel? Ecim oTopocuTh 3¢ et BTOporo 1 60iee BEICOKUX MOPSI-
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KOB, TO Ja, HE 3aBHCHUT. DTO MPOMCXOJHUT IOTOMY, YTO KJIACCHYECKHE DIICKTPO-
MarHUTHBIC BOJIHBI PAcIPOCTPAHSIOTCS Ha ydacTKe BHXpeBoro crekrpa EIID,
KOTOPBIN Ha3bIBAIOT GU3MYECKUM BaKyyMOM. B 3TOM ceueHUH CIIeKTpa CymiecT-
BYIOT 3JIEMECHTApHBIC YacTHIBI, IPUBSA3aHHBIC K pa3Mepy dJeKTpoHa. [loyemy
¢u3ndeckuii BakyyM o0OJamaeT OCOOBIMH CBOWCTBAMH, OOECTICUYMBAIOIIUME
CYIIECTBOBaHHUE HAILETO YCTOMYMBOTrO MposiBieHHOro Mupa? Ha stoT Bompoc
MOT'YT OTBETHUTH TOJbKO Bricimne Cuibl.

Wrak, Gasunctudeckas teopus Banprepa Purna denomeHonormyecku
BEpHA, HO OOBSICHEHHE CBSI3M CKOPOCTH BOJIHBI CO CKOPOCTBIO JABMKEHUS Tela
(MCTOYHUKA BOJIHBI), a TaKXKE JJICKTPHUYECKUX U TPABUTALMOHHBIX SIBICHUH
BBE/ICHHEM HOBBIX YacTHIl PEOHOE8 THIOTETUYHO M XapaKTEpHO Ul yYEHBIX-
TEOPETUKOB. VI3BECTHO BBICKAa3bIBaHWE HALIEro OOJBLIOTO y4EHOrO-(U3HKA,
91O U OOBSACHEHUS OJHOTO U TOTO K€ SKCIEPUMEHTAIBHOro (pakTa MOXHO
HOCTPOUTH COTHIO TEOPETHYCCKHX MOAENCH. DTO TO, ¢ 4Yero s Hadal CBOE
coobuieHre. CymecTByeT Ooyiee cTa TEOPETHYCCKHX Moneneil Mupos3naHus,
JOPEBHUX M COBPEMEHHBIX, HO BCE 3TH TEOPHH HOJIyIOCTOBEpHEL [loToMy 4TO
HH OJJMH YYEHBIH, )KUBYIIHI B YEIIOBEYECKOM OOIIECTBE, HE MOXKET MMOJIHOCTHIO
OTOPBATHCA OT 3EMHOT'O MUPOOILITYIICHHA.

MoskeT OBITh, BBIIIE BCeX JieTaeT J(oBua YHIKOK?

O ¢usuke «réMHOM MaTepum»

KakoBa ¢u3nka TOHKMX MHpPOB, WIM B TEPMHHAX COBPEMEHHOU
ouIHaTEHOW HAYKH «TEMHON MaTepum»?

JlaBaiiTe paccMOTpUM YNPOIIEHHYIO MOJEIb, YTOOBI XOTh YTO-TO CTAJIO
noHsTHO. IIpeacTaBuM, 9TO Hama IIOTHas, Tpy0Oas Marepus M e€ moust (Harl
Kiaccudecknii Mup) cozgansl borom m morpyskensl B OKeaH CBEpXTEKY4ero
a¢upa. PazMepsl KilacCHUECKHX 3JIEMEHTapHBIX YaCTUI] HAa3bIBAIOT MHUKPOCKO-
MUYeCKUMH. M3 3THX 4acTHUIl CO3AaHBI aTOMBI, MOJIEKYJIBI, (pU3ndecKue Tena, —
BCE IIOTHOE, OLIYIIaeMOe HAIIMMH S5-ThI0 OpraHaMiu 4yBCTB. Pu3ndeckue Tena
«THJPOMHAMHYECKN» B3aUMOJIEHCTBYIOT CO CBEPXTEKYYMM 3(QHPOM 3a CUET
BUXpeBoi Bsi3KocTH. (EcTh Takoe moHsTHE B re0()U3NUECKO THAPOANHAMUKE).
Ho Ha ocTphix yriax ¢GpusHuecKux Tes padoTtaer ocobas 3hupHas 3JIEKTpOCTa-
THKA.

Bce Buxpe-BosHOBBIE BO3MYIIEHNUS 3(hUpa, 10 BUXPEBOMY CIIEKTPY (pas-
MepaM BUXpEH) BBIXOASIINE 3a NpEeAeiIbl MUKPOMHUPA, OTHOCATCS K «TEMHOU
MaTepuu», WIM K TOHKUM MupaM. Ham mnnoTHeld mposiBieHHBIH Mup oco-
OEHHBIH, TaK KaK OH YCTOMYHMB M CO3JIaJl OKOJIO ceOsl MPOCIONHKY M3 BUPTYallb-
HBIX YacTHUI, KOTOPYIO Ha3bIBaIOT (hruznueckuM BakyymoM (PB). Otor Bakyym
uMeeT OOJBIIYI0 IUIOTHOCTh BHYTPH TBEPIBIX (KOHICHCHPOBAHHBIX) TN U
BeIET ce0s Kak rycTast TsoKENast sKuakocTh (10 20% OT Macchl Tena), KOTOPYIO s
Ha3BaJI IPUCOESTMHEHHON XuaKon Maccoit OKM).

KM BBIXOIWT 3a mpeaess! TBEPAOTo Tena, 00pa3ys KPyTO HETUHEHHBIN
nepexon K okpyxaromemy ®B. BoT B 3ToM O0JBIIOM TpagueHTe TIOTHOCTH
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a¢upa m 3apeiTa cobaka, MOTOMY YTO TOJILKO Ha ATHUX Mepexonaax (rpaHumax
pa3zena) MOTYT POXKAATHCS dJEMEHTapHBIE JacTHIBL. Yem Ooiblne TpagneHT
IUIOTHOCTH, TeM OoJjiee SHEpTrHYHBIE YacTUIBI poxkaatorcs. Ha moBepxHOCTH
KIIACCHYECKHUX Sep POKIAIOTCS KIACCHUECKHE SJIeMEHTAapHBIE YacTUIBI (IIpH
coymapeHusx). Ha moBepXHOCTH 1a0OpaTOpHBIX (UIUYECKHX TelI 3a CUYET
9HEpPruM 3(UPHBIX MOTOKOB POKAAIOTCSA YacTHIBl (KBa3HMYAaCTHIBI) TOHKUX
MUPOB, WA «TEMHOTO BEIECTBAY.

Bama nupamua ¢ ocTpbIMH yrilaMu HaXOIUTCS B HECKOJIBKUX MOIIHBIX
NoTOKax 3¢upa. ITO BEPTUKAIBHBIN NOTOK CBEPXY BHU3 M CHU3Y BBEpX C pa3-
JUYHBIMU BUXPEBBIMHU criekTpamu. CylecTByeT BOCTOYHBIH 3(pUpPHBIN BeTep U
KOMIICHCAIIMOHHBIN 3amanHbiii. O0a MMET «po3y» 3(HPHBIX MOTOKOB MO
OCHOBHOMY 3aKkoHy »>¢uponnHamukd. Hakxorern, mmeeM motoku CouHIa,
TpPaeKTOpHBIE MOTOKK W T.A. M T. I. Llemoe Mope MOTOKOB-BETPOB, MMEIOIIIX
Pa3IMYIHBIN BUXPEBOH CIEKTpaibHBIH cocTaB. OT OONBIIMHCTBA IIOTOKOB MTHPA-
MH/Ia OTTOPAKUBACTCS C MOMOINBI0 dHEpPromH(opMarmoHHoro Oapwsepa. Ho
OCTpBIE YTIBI 3(QHp TEepIeTh HE MOXKET U pearupyeT Ha HHUX CICHUPIISCCKUMH
BO3MYIICHUSAMH C yYaCTHEM SJICKTPOCTATHKH.

Wrax, Bama nupamuna okpyxuia ceOs BHXPE-BOJHOBBIM TOHKHM IIO-
aeM 3¢upa (MaJOMOIIHBIM TI0 CPaBHEHHIO ¢ rpy0oi Marepueii). Ho mockonbky
MUpaMHia HaXOAUTCS Ha TIOBEPXHOCTH 3eMIIH, UMEIOIIeH TpaiueHT MIOTHOCTH
cBoeit KM, To aypa mupamuabl NOpoxaaeT (aHTOM B MOANPOCTPAHCTBE
3emun, Bpalaromierocs BMecte ¢ Heil. Y Bac nBa HeTpaaMIMOHHBIX 3(GHPHBIX
TIOJISL: OJHO TIPHHAMICKUT MHAPAMHUIE, a IPyroe — (GaHTOM, «KBMOPOKEHHEIIN B
MOIPOCTPAHCTBO 3eMitd. BEI mepeHocuTe mupaMuay, a 3eMHOW (haHTOM OCTa-
&TCsI Ha CTapOM MECTe, KOTOPHI CO BPEMEHEM JIOJDKEH HCUYC3HYTh.

Y Hac BO ABOpe YenoBeK BhIMAN U3 okHa. CoOpanach ToiIa, mprexana
«ckopasi». Ha npyroii ieHp s mpoBepwsI 3QHp HA MECTe MPOUCIIECTBHA. DTO
ObUTa ITOTHAS CBUHIIOBAs TSKECTh, KOTOpas YMEHBIATACh IO SKCIIOHEHTE 9
nuer. anrom!

®aHTOM B MPOCTPAHCTBE 3€MIIM OCTaBIsET W 4YeloBeK. [losTomy B
OOIIIECTBEHHBIX MeECTax He 3aHuMaiTe Mecto, Tae 10 Bac cumen crapslif
HEMOUIHBIM 4YenoBek. Bam mpuaércss moTpaTuTh IHEPrUI0 HAa YHUUYTOKEHHE
IUIOXOTO TOJIsA. 3aHMMaWTe MECTO, Tl OCTaBMJI (paHTOM MOJIOJIOHW 3IOPOBBII
YeJIOBEK.

HenpustHele onrymeHus, KoTopsie BBl MCIBITANH, MOTIIN OBITH CBSI3aHEI
CO CBOICTBaMM MaTepuana NUPaMUIbl, TO €cTh IactMacco. Mmu y Bac
JKeJIe3Hasi KpoBaTh, CIIOCOOHas TPaHC(HOPMUPOBATH S(PHUPHBIE BO3MYIICHUS.
OOBIYHO MTUIITYT, YTO MHUPAMUIbI OYUIIAIOT IIPOCTPAHCTBO.

OHepronHGOPMAIMOHHBIA 6aphep U MOJIOCTHBIE CTPYKTYPHI

IIpo6nema suepromndopmarmonsHoro 6aprepa (OMUb) dynnamenransHa
[0 CBOEMY 3HAYEHHIO, TaK KakK 3TO SIBJICHHE HaOJIOAeTCsi Ha BCEX YPOBHSX
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KOCMHYECKOH MepapXuu, KOrJja pacCMaTpUBAcTCs B3aMMOJCHCTBHE BEIIECTBCH-
HBIX (OpM, NMPUHAUISKAINX PA3NUIHBIM MoAnpocTpancTBaM Exunoro Iloms
Oc¢upa (EIID). B mabopatopum MoxkHO «crepers» OUB mepememenuem
npudopa. (3to ObUT0 0OHAPYKEHO eI MPU HCHBITAHHH YCTPOMCTB XOJIOIHOTO
Tepmosiza). Ho B kBapTupe He Tak MHOTO MECTa, a IIPU BO3BPAIICHUH Ha CTapble
mecta OUB cpabarsiBaeT OBICTpO MO ocraBiueicss mamstu. [lepemerneHne
6osiee 3 PEKTUBHO € TIIA3MEHHBIM JIETEKTOPOM (YIIOMHUHAIIKCH 110/100HbIE OTIbI-
THI C TUIaMEHeM cBeuH). [103ToMy TyT ecTh Hajg 4eM nmopaboTaTsb.

Bplme MBI TOBOPWJIM O PETHCTPAllMM, O BO3AECHCTBUM Ha HCIBITYEMOE
YCTPOMCTBO BHEIIHMX HETPaJAMIMOHHBIX M3JIydeHHH, korga mpobnema DUb
Hanbosiee octpa. B ciyyae reHepanuu HeTpaAWIIMOHHBIX M3IyYEHUH BCe 3Ha-
YUTEIBHO MpoImie. JTO MoKa3biBaeT W 3((eKkT moiocTHEIX cTpykryp (DIIC)
I'peOcHHMKOBA, W TPHUPOAHBIE IPOLECCH, M MOs JIaDOpaTOpHas INPAKTHKA.
[ocTositHHOE M3My4eHHe MaéT W MO MPHOOP C MCKYCCTBEHHBIM OHOIIONIEM, a
TaKOKe 3JIEKTPOHHO-Ty4EeBbIC IPHOOPHI (TENEBU30PEI, MOHHUTOPHI KOMITBIOTEPOB,
3JIEKTPOHHBIE YaChI U T.1.).

HUrak, nepexonum k m3nydarensm tuna [1C (momocTHEIX cTpyKTyp). UTo
takoe [IC ¢ mosummii EIID? Oto, mpexnae Bcero, rpaHuiia MeXAy TBEPIBIM
TEJIOM M BO3IYIIHBIM IPOCTPAHCTBOM, C KOTOPON Haubojee aKTUBHO B3aMMO-
JEHCTBYIOT TIOTOKH 3upa. OCOOEHHOCTh 3TOW TPAHUIIBI B TOM, YTO B TBEPIOM
Tene 3a CUET aTOMHO-MOJIEKYJIAPHOTO JIBIKEHHSI U COOCTBEHHOT'O I'paBHTAIIU-
oHHOro 3¢ddekra co3zmaércss SHEpPreTUUecK M (GPU3NYECKH IUIOTHAs d(pHUpHAs
cpesa, KOTOPYIO 51 Ha3BaJl B NEPBOW IJIaBe KHUTH NPHCOCAWHEHHOW (CKUIKOU
Maccoi». DTa ocobast Macca IpU BBIXOJE 3a TPAaHHUIBI TeJNa CO3MAET HA €To
MOBEPXHOCTH IUIEHKY C OOJIBIIMM TpagueHTOM IUIoTHOCTH 3¢dupa. Takas
TUIEHKA POKIACT U ICKTPOCTATHKY (B TOM 4HCIE 3IEKTpOo(opHEIE 3P DEKTHI),
YTO MMOJATBEP>KAACTCS CYIIECTBOBAHMEM 3JIEKTPUIECKOTO OIS 3eMITH B ITOBEPX-
HOcTHOM cioe Bcero 10 xm. (B macmrabax 3emim 3TO O4eHb TOHKas IPO-
cloiika, He moguuHsAoImasAcsa 3akoHy Kymnona). Takum obpasom, ¢usuka IIIC
CBOJIUTCA K B3aMMOJIEHCTBHIO TIOTOKOB 3(Hpa ¢ MOBEPXHOCTHIO TBEPAOTO Tela.
Korma >xe 3Ta MOBEpXHOCTH yBENHUYEHA 3a CUET SUYEHUCTBIX WM TPyOUaThIX
CTPYKTYp, TO COOTBETCTBEHHO YyBeaH4YHMBaeTcss U S(GEKT YIUIOTHEHHS U
HAaIpaBJIeHHOCTH 3(UPHOTO MOTOKA, HAJIENIEHHOTO HOBBHIMU BUXPEBBIMHU CBOM-
CTBaMHM, OTPaKAIOIMIMMHU aTOMHO-MOJIEKYJISIpHYIO AMHAMHKY Bemiectsa [IC, To
€CTh CBOMCTBA 3TOTr0 BemlecTBa. Hampumep, B cilydae IMYETHHBIX COT HETPAIH-
oHHOEe M3irydenue 31oil [IC okaspiBaeTcsl MOJIE3HBIM Ul YenoBeka (MHGop-
MalMOHHAsl COCTABIISIONIAS BOCKA).

Wznyuatenn tuna I1IC — 370 maccuBHBIE CHCTEMBbI, HCHOJIB3YIONINE BHY-
TPEHHIOI0 aTOMHO-MOJIEKYJISIPHYIO IMHAMUKY Tela M BHEIIHHE TIOTOKH d(Hpa.
Ho MoOXHO co37aTh akTHBHBIE T€HEPATOPBI-M3Iy4aTelld, BUXPE-BOJIHOBOH
MOTOK KOTOPBIX IO CIIEKTPY TAaKXKe BBIXOIUT 3a MPeIeNbl (PU3NIECKOro BaKyymMa
(3TO B OCHOBHOM aTOMHO-MOJIEKYJISIPHBIE MaCIITa0bl CAMOCTOSTETIFHBIX BUXPEil
a¢upa). KonkperHas cxema reHeparopa 3(UpHBIX BOJIH INPHUBEICHA B ITOM
KHUTE.
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MpunoxeHune 2

O BnNMsiHUM BpaLwjaTenbHOro ABMXxeHUs Ha Andcy3noHHbIe
npoueccol B Xuaknx cpeaaxll

BpamarensHoe aBmxeHHe, oOpasyroliee HHEPIUAIBHYIO CHCTEMY OTC-
4yéTa, 0 HACTOSIIETO0 BPEMEHN M3YYEHO HE IOJHOCTHIO. DTO MOATBEPIKAACTCS
(hakTHIEeCKUM MaTepHalioM, HaKOIUIEHHBIM B reodmsuke U actpodusuke. Ilo-
IBITKH OOBSICHUTH HaOmomaeMmble (DU3MUECKHE SIBICHHS HAa OCHOBE HICH U
METOJOB KJIaCCUYECKON T'MIPOMEXaHMKM He NMpHHOCAT ycnexa. Hampumep, 1o
CHX TIOp HE HaXOIAT YOCOMTENBHOTO OOBSICHEHMS SIBICHHE CYNEppOTalMU B
aTMoc(epe taHeThl BeHepa, BEKOBOe 3aMeIeHHE BPaIaTeIbHOTO JBHKEHHS
IUTAaHET U 3BE3], TEIypUYeCcKUe TOKH U T.1.

Hawnbonee cepbE€3Hble MOMBITKU PELINTh 3aTPOHYTYIO IpoOieMy ObLin
npennpussaTel B. Crappowm, JIx. Betuenopowm u I1. Paitncowm [1, 2]. Pe3yabTatsl
3THX PaboT, HE BBIXOIAIINX 32 PAMKH YCTOSBIINXCS (PU3NYECKUX NpeIcTaBIIe-
HUH, OBUTH, TEM HE MEHEe, HACTOPOXXEHHO BCTPEUCHBI HAIIMMH CHELIHAIIC-
TaMH, XOTS CETOAHS €CTh BCE OCHOBAHHUS IUISI YTOYHECHHUS OCHOB MEXaHHKH
BpaIlaTeIbHOTO IBIKEHMS. Hampumep, sKcriepuMEHTaIbHBIE H TEOPETHIECKHE
uccnenoBanuss . Jleiityanma u I'.B. TanamaeBCcKoro ykas3blBalOT Ha CBS3b
BpAIaTETIbHOTO JBIDKCHUS C XapaKTEPUCTHKAMH T'PaBUTAI[IOHHOTO MOJI.
IIpaBOMOYHOCTh HCCIICIOBAaHMKA B 3TOM HAIIPABICHUM MOITBEPIKIACT HU3BECT-
HBIN OMBIT DifHIITeHA — f¢ ['aa3a, YCTAaHOBUBINKI BIWSHHE BpameHus (QU3U-
YECKOro Tella Ha ero MUKPOCKOIHNYECKUE XapakTepucTHKH. [1oq00HbIe 3aKOHO-
MEpPHOCTH JIEMOHCTPHUPYIOT TaKXKe HEpEeryIIpHOe U3MEHEHHE CKOPOCTH Bparle-
HUS CBEPXTEKYUHX XKHUIKOCTEH B TaOOPATOPHBIX OIMBITAX U MOBEICHHE ITyJIbCa-
POB.

C apyroii cTopoHsl, cornacHo Teopeme J. Herep kiaccuueckue 3aKOHbI
(u3MKY, BKIIOYast 3aKOHBI COXPAHCHMS, MEHSIOT CBOM BHJ B 3aBHCHMOCTH OT
THIIa CHMMETPUH TpOcTpaHcTBa [3]. MI3BecTHBIE HaM 3aKOHBI COOTBETCTBYIOT
OJTHOPOJTHOMY IIPOCTPAHCTBY-BpeMeHH. Kaxercst o4eBHIHBIM, YTO B CHCTEME
KOOpPJMHAT, BPAIIAIONIIEHCs] BMECTE ¢ MEXaHHMYECKOH CHCTEMOM, IIPOCTPAHCTBO
B IIPUHIUIIE HE MOXeET OBITh M30TPONHBIM. JTOT (DaKkT HAmEN OTpakeHHEe B
reo(u3MKe B BUJE TaK Ha3bIBaeMOro 3-3¢(eKTa 1 MOXKET CIIy>KUTh OCHOBAaHHEM
JUTA BBEJICHUS TIONPABOK B U3BECTHBIE «M30TPOITHBIE)» 3aKOHBI.

OtmeueHHbIe BhIIIEe U apyrue (aktel (Hampumep, 3¢dekr Panka) HaBo-
JIAIT Ha MBICJIb O OoJiee TIIyOOKOM, YeM 3TO MPHUHATO B (PM3HKE W THAPOMEXa-
HUKE, MPHUHIUIHAIGHOM pPa3IuYuyd OPSIMOIMHEHHOTO W KPHUBOJIUHEWHOTO
IBIDKeHUH. VIMEHHO 5TH pa3iuyus NMPHUIAIOT aKTyaJbHOCTh HCCIEIOBAHUSAM
MIPOIIECCOB BO BPAIIAIOIINXCS CUCTEMaX, B TOM YuCIie B (P PYy3NOHHBIX.

11 Jloxnan aBTopa Ha 18-x I'arapuHckux urenusx B ITIM AH CCCP, anpens 1988 r.

Suuukoneaust Pycckoit Moicia. T. XXIV, ctp. 293



Pycckoe ®usmyeckoe OO01IecTBO

Kak m3BecTHO, 4epe3 MaTepHKH ¥ OKEaHbl 3EMIIM TEKYT TEJUTyPHUUECKHE
TOKH IEPEMEHHOW MHTCHCUBHOCTU. XOTS OCHOBHAs IPUYHHA 3TOTO SIBICHHSA
HEHW3BECTHA, JIOTHYHO IPEIIONOKHUTh, YTO 3TH TOKH IMOPOXKIAIOTCS AHU30-
TPONHOH (B MEpHIMOHATBFHOM HampapieHun) Auddysueit HOHOB coleil mox
BO3JICHCTBHEM CYTOYHOTO BPALICHUS 3EMIIH.

Jns mpoBepkM MAaHHOM TUIOTE3bl OBUIM MOCTABJIEHBI CHELUaIbHbIC
9KCIIEPUMEHTHI 110 cieaytomeii cxeme. Limmuaapudeckuit cocya, nuamerpom J|
= 25 cm, HalOJIHEHHBIH BOJOM KOMHATHOW TEMIIEpaTyphl M 3aKPBITHIH MPO3-
paYHOl KpBIIIKOW, MOMEIIAICS B IIEHTPE METAIMYECKOTO MPSMOYTrOJIEHOTO
9KpaHa u3 (EeppOMarHUTHOrO Marepuaiga TONIIMHOH 5 MM W pa3MepoM
0,6x0,5x1,7 » Bxanu oT OKOH M paguaTopoB oToruieHus. [Ipenmnonaranock, 4To
TaKOM JKpaH IMO3BOJINT UCKIIOYUTH BJIMSHHWE HAa PE3YJIBTATHI OMbITA 3JIEKTPO-
MarHUTHBIX ¥ HEOJHOPOIHBIX TEIUIOBBEIX Iouieil. Cocyn rOpH30HTHPOBAJICS MO
ypoBHIO ¢ To4HOCThIO 0,2° W dwepe3 15 MuHYT (Bpems, HEOOXOOMMOE Myt
YCIIOKOCHHUSI CHCTEMBI) TOYHO HajJ LEHTPOM JHA BBICHINIAINCH KPHCTAILIBI
KMnO,. B oTaensHbIX ONbITaX UCIOIb30BANACH TAKXKE YEPHAS TYLIb.

JlHA modydeHHs NEeMOHCTPAIMOHHBIX AMArpaMM IHO COCyZAa 3acTHIIa-
JIOCh HEMEJIOBaHHOM Oeioli OyMaroi, MpmKMMaeMoi HeOOJIBIIUMH I'Py3HUKaMHU.
Ha takoii Oymare mos BO3JACHCTBHEM PACTEKAIOIICHCS COIM OCTAETCSI XOPOIIIO
3aMeTHBIN TEeMHOKOPHYHEBHIN ciel. Bpems Bblaep)kkH cocTaBisuio oT 1 go 3
gyacoB. M3orponHas monekyisapHas auddy3us OpOoTeKaeT 3HAYMTENBHO MEI-
JieHHee (B TeUeHUE CYyTOK U Ooiee).

B pesynbpTare AMUTEIBHEIX (B TEUCHHE HECKOIBKUX JIET) SKCIIEPUMEHTOB
YCTaHOBJICHO.

a). Juddysus THKEBIX coNlel B IITHHIPHICCKOM COCYIe C BOJOU Tep-
BEIC 5 YacOB OMpEHEINSeTCsS CICMU(PHUSCKUMH BHYTPCHHUMH TCUCHHSIMH B
JKUIKOCTH. B pe3ynbraTe MapraHIIEBOKUCIBIA KaJHid CHOCHUTCS IO JHY U BO
BCEM 00BEME )KUIKOCTH B CPEJHEM Ha BOCTOK. XapaKTepHbIE TUarpaMMsbl Jud-
(y3un mpuBeneHbl Ha pUCyHKe |. biau3koe K 3TOMY HampaBlieHHE HMEIOT
TeJIypudeckue Toku B bapenrieom mope [4]. B omimune oT TSHKENMBIX coueit
B3BeCH (U€pHas TYIIb) UMEET TEHACHIIMIO PaCIpOCTPAHATbCS HA 3amana. Takas
K€ 3aKOHOMEPHOCTh 3aMeUeHa B peabHBIX OKeaHaX U MOpsX [5].

0). Ha nampaBnenue auddy3un oka3plBacT BIUSHHE OPUCHTAIUS B TO-
PHU30HTAIBHON TUIOCKOCTH TMPSMOYTOJIEHOTO SKPAHHUPYIOMIETO OCHOBaHwus. [Ipu-
BeIEHHBIE BBIIIE JUArPaMMBI OJIYYEHbI IPH PACTIONOKEHUH JJIMHHON CTOPOHEI
9KpaHa B HalpaBJEHUM 3amai-BocTok. [Ipu moBopore skpana Ha 90° sddext
aHM30TpONHHU He HaOmoaaeTcs. Tak Kak KOaKCHaJIbHO CHMMETPUYHBIE KPYTIIbIE
9KpaHbl MeHee 3(PEKTUBHBI, TO HEOOXOANMO C/ENaTh BBIBOA, YTO MPOTSHKEH-
HO€ METAJUIMYECKOE OCHOBAHUE MOJ| COCYJOM II0 HEM3BECTHOM MOKA MPUYHMHE
YBEJIMYMBAET YyBCTBUTEIHFHOCTh SKCIIEPUMEHTATBHON YCTaHOBKH.
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Pucynoxk 1

B). IHTEHCUBHOCTB U HaIpaBJICHWE aHU30TPOIHOM AU (HY3UU NUCIIBITHI-
BAaIOT 3HAYMTENIbHBIE (DIIYKTYyallMl OT OIBITa K OMbITY. [Ipy HEM3MEHHbIX J1abo-
PaTOPHBIX YCIOBUSX B OTJAENBHBIX PEAKHX CIIydasx HaOJI0JaeTcsi M30TPOITHAsS
U naxe obpatHas TypOyneHnTHas quddysus.

r). Ha xapakrep n3y4aeMbIX IPOIECCOB HE OKA3BIBAIOT 3aMETHOTO BIIHSI-

HHSI €CTECTBEHHBIE M CO3JJaBAEMbIC NCKYCCTBEHHO JICKTPOMArHUTHBIE MOJISL.
B T0 e BpeMs Ha MMOBEACHHE COJICH M B3BECEH BIMAIOT COCPEAOTOUCHHBIE HC-
TOYHHUKU CBETa (QJICKTPUUYCCKHE JIaMIIbl HAKAIWBAHMA), a TaKKe HEOJHOPOI-
HOCTH TOPU30HTAJIBHOTO TPABUTALMOHHOTO MOJIS (BIMSIHAE CTCH OMEIICHNUS) U
HOJIS TEMIEPATyP B OKPECTHOCTH MCIBITHIBAEMOTO IPHOOPA.

COBOKYITHOCTH MPUBEIEHHBIX PE3yIbTaTOB, a TAKUE IPYTUe UCCIE0Ba-
HHUS aBTOpa [6], MO3BOJSAIOT OTOXAECTBUTH CTAaTUCTHUYECKUE XapaKTEPUCTHKH
aHuzotponHoit nuddysun ¢ obnapyxennsiMu C.D. Hlnomem [7] ¢uykrya-
IUSIMU  (U3MYECKHX IIPOLECCOB, OOYCIOBICHHBIMH BIIMSIHUEM KOCMOGH3H-
geckux (axkTopoB. Eciam BCIIOMHUTH O 3amafHOM Apeiide 3IeKTpUYecKOro H
MarHUTHOTO TOJeH 3eMJIM, TO BBIPHCOBBIBACTCS MOJENIb MAaJIOH3yYEHHOTO
CIIy4alHOTO MPOCTPAHCTBEHHO-BPEMEHHOTO MOJIS, MPEACTaBISIOMET0o coOon
ciabble BO3MYIIEHHUsS BaKyyMma, IIOCTOSHHO CMEIIAIONIMecs] Ha 3alaj B YCIo-
BUAX Bpalarouieiics 3emiu.

[omydeHHbIe pe3ynbTaThl, HAa HAII B3I, TAIOT OCHOBAaHHWE IS TIpEl-
MOJIOKEHUS, YTO OOJIBIIAs COJIEHOCTh BOCTOYHOM YacTH IPOTSHKEHHOTO IO
Jonrote o3epa banxanr (HO cpaBHEHHIO O 3amaHO) 00yCIIOBIEHa BpallleHHEM
3eMiH, XOTS CIEIHAJIHCTBl OOBACHSIIOT 3TO TOJHKO HEPAaBHOMEPHBIM pacIo-
JIOXKEHNEM MCTOYHHUKOB COJIH.

AnmzotpornHast 1uddy3us B3Becel W cojieil B TEUEHHE NEPBBIX YacCOB
HaOJroTaeTCs TaK)Ke B Y3KUX CTEKIISTHHBIX TPYOKaxX M KaHAIaX, CBUICTEIbCTBYS
0 TOM, YTO JJaHHOE SIBJICHHE IPOSBISIET ce0s HE3aBHCHMO OT (pOpPMBI M MacmI-
Taba cocyna. B cBsi3u ¢ 3TUM OKazanoch 3aMaHYMBBIM ITPOBEPHUTH HAJIMYHE U
MHTEHCUBHOCTb AaHAJIOTHYHBIX IPOIIECCOB B OOBEKTaX PACTHTEIHLHOTO MHpa.
Jl1s1 IpOBepKY JTydlle TMOAXOAMIN AOJITOKUBYIINE PACTCHUS — JIEPEBbSI MATKHX
HOpOJ.
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ITox 3enenoropckom (T. JIeHUHTpa ) HA CBEXKEH MPOCEKe OBUTH N3YICHBI
TOJIOBBIC KOJbIAa 38 crUIeHHBIX coceH. CpemHeCTaTHCTUIECKUH Cpe3 CTBOJa
MOKAa3aJI, YTO BONPEKH PACHPOCTPAaHEHHOMY MHEHHIO O 0oJiee MHTEHCHBHOM
POCTE TOMOBBIX KOJIEI] B F0)KHOM HANPaBICHUH, B TyCTOM OJHOPOIHOM JIECy Ha
PaBHHHHOW MECTHOCTH MaKCHMYyM pocTa KoJiel uaét nmpuMepHo Ha 30° k ceBe-
Py OT BOCTOYHOTO HampaBiieHUs! (PHCYHOK 2), TO €CThb COBNaJaeT C Hampas-
JICHUEM aHW30TPONHOU nuddy3un comneil B 1abopaTopHbIX ycioBusx. (AHaio-
THYHBIE PE3YJIbTAThl NOIYUYESHBI IPH 00CIIEI0BaHNH CIIMJICHHBIX B YePTE ropojia
CTapBIX TOTOJIEH).

Pucynox 2

HaO:roieHnst MoKasbIBaoT, YTO M BETBHU JIEPEBHEB HEKOTOPBIX IMOPO/] UC-
NBITHIBAIOT BJIMSHHE aHW30TPONHON anddy3uu. Hanpumep, KpOHBI CTapbIX
TOIOJIEH B COBEPIICHHO OE3BETPEHHYIO MOroay HECyT Ha cebe OTIedaTox
3aMagHOro «BETPay», a CTBOJIBI JepeBbeB B CEeBEpHOM MOIYHIAPUHM CKPYYEHBI
IPOTHUB YacOBOH CTPENKH (PUCYHOK 3). 3aMEUEHO, YTO JIePEBbsI TBEPABIX MTOPOJ
Ha BpallleHHe 3eMIIH IPAKTUIECKH HE PEarupyroT.

Pucynoxk 3
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W3 W3I0KEHHOTO CIEAyeT, YTO NPUIMHONH aHWU3O0TPOMHOH Auddy3nn
ABJSIETCS BpAIEHHE 3€MIIM W CBA3aHHBIE C 3THM CBEPXMEIJICHHBIC MOTOKH
BHYTpH JXKHAKOCTH. Kak mocTynmmpoBaHO B mpensiayinei pabore aBTopa [6],
BHYTPEHHS HEYCTOMUYMBOCTb BpAILAIOIIEHCS >KUIKOCTH BbI3BIBAETCS CUIIOW
POTOPHOTO TOPMOJKCHHUS, OOYCIIOBIEHHOH B3aMMOJECHCTBHEM CHCTEMBI C
peanbHBIM (U3MYECKUM BaKyyMoM. TakuM o0pa3oM, pacCMOTPEHHOE SIBICHHE
— 3TO OJJHO W3 IPOSIBICHUH HOBOM (yHIaMEHTaJIbHON XapaKTEPUCTUKHU Bpalla-
TEJILHOTO JBHIKCHUSL.

[IpencraBnsier 3HAYUTENBHBIN HHTEpEC W3y4YeHUE SIBICHUS UG dYy3un U
JPYTHX aHWU30TPOIHBIX SIBJICHUH B YCIOBUSX HEBECOMOCTH W HPH OOJBIIMX,
4YeM B Cllydae 3eMJIH, YTIOBBIX CKOPOCTSX, TO €CTh B YCJIOBHUSIX KOCMHYECKOTO
Kopabis. LlenecooOpa3Ho mpoBeneHNe U HATypHOTO SKCIIEPUMEHTa B OOJIBIIOM
BOJHOM OacceliHe ¢ HaOII0IeHHEM 13 KOCMOca.
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Konug
«SALUS POPULI SUPREMA LEX EST»
MEXAYHAPOJAHOE OBLIECTBEHHOE OB bEJAMHEHUE

PYCCKOE ®U3NYECKOE OBIIECTBO

Russian Physical Society, International

MocKoBcKasi 06/1acTHast OGHIECTBEHHZUI opraHu3saunusa
«Pycckoe dusnveckoe 061 EeCTBO»

Mocksa, Kpemnb

Ipe3ugenTty Poccuiickon ®esepanuu
AMutpuio AHaToibeBu4y MeaBeaeBy

O6pameHue

Tl'ocnogun Ilpesunent Poccuiickoit ®@enepanuu JmMutpuii AHaTONBEBUY
Mensenes!

MesxnyHaponHoe HayqHOE oOImecTBeHHOe o0beanHeHne «Pycckoe ®u-
3mgeckoe OOmecTBO» yBegomusieT Bac, 9To rpymmoid pOCCHHCKUX YYEHBIX
Cankr-IlerepOypra ocyniecTBICHO HAyYHOE OTKPBITHE, KOTOPOE B KOPHE MEHSI-
€T COBPEMCHHBIC HayYHBIE TIPEJICTAaBICHHS 0 BeeneHHo.

Kanmuaar TexHU4eCKX HayK, NEHCTBUTENbHBIN wieH Pycckoro ®dusu-
geckoro OOmiectBa W wWieH MeXAyHapOJHOTO Kiy0a Y4EHBIX, MOJIKOBHUK B
orcraBke MumuH Anexcanap MuxaiinoBud B 2001 roay, cnenuansHbeIM 1a60-
PaToOpHBIM HPUOOPOM HAAEKHO 3apPETHCTPUPOBAT MOIIHOE HETPATUIMOHHOE
(«TéMHOE») W3MyYeHUe W3 JajJbHer0 KOCMOca C KOOpAWHATAMH BO BTOPOH
HKBAaTOPHAJIBHOI CHCTEMEe C TOYHOCTBIO 3°: mpsmMoe BocxoxiaeHue o = 330°,
CKJIoHeHHE & = 25°. YIIOBOW pa3Mep MCTOYHHMKA MPU MaKCHMalbHOM H3JIy-
YEHUH JOXOJUT 10 HECKOJIIBKUX IPayCcOB.

3a mocyeHue JEcATh JIET OIyOIMKOBaHBI PE3yNbTaThl JIAOOPATOPHBIX
HaOJI0EHNH MHTEHCUBHOCTH HETPAJANIMOHHOTO n3inyueHus «Llenmpa Bcenen-
HoW» — «36e30b61 A6comoma» (LIB-3A), aBTropckoe Ha3Banue. [lokazaHa cBs3b
BCIUIECKOB 3TOr0 m3nydeHus ("'yaapoB M3 AajbHEro KocMoca') W passIMuHBIX
KaTacTpod.

Poccuiickue y4u€nsie K.¢.-M.H. acTpo¢usuk IlymkoBckoit o6cepBaTopun
muransras A.A. u K.T.H. okearonor Kpusomeit M.U. HanéxHO 3aperucTpu-
poBanu wuznydyeHue IlynkoBckum panuoreneckornom llentpa BcenenHoit u
00HApPYXUIIM KOPPEILIHIO 3ITydeHHs 3Toro LIeHTpa He TOIBKO C aKTHBHOCTBIO
ConHIla, HO ¥ C BYJKAHHYECKOH IEATENBHOCTHIO HA 3emile, TEeXHOTCHHBIMHU
KaTacTpo(aMH ¥ CMEPTHOCTBIO JIOJIEH OT pa3IMuHbIX 3a00JI€BaHHMH.
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Hampumep, 27 wrons 2006 r. MomHBIA BCIuteck u3mydeHus [[B-3A
BBI3BAJI TPU aBapUU CaMOJIETOB M aBapUMHBINA 3aITyCK PaKEThl HA KOCMOIpPOME
Baiikonyp. To ke camoe — ¢ aBapHHHBIM 3aITyCKOM C KOCMHYECKOTO KopaOist
"IIporpecc M-12M" pakeroii-HocuteneM "Coro3-Y" 24.08.11 u BEIXo0M HE Ha
pacué€THy0 opOHMTy cmyTHHKa 18 aBrycra c.r. B oboux cirygasx — moiHOe
COBMAJICHUE C TpeickaszyeMon akTHBHOCTHIO L[B-3A. Ocobenno 24.08.11 —
MHTEHCUBHOCTH H3JIyYeHUS] WHCTPYMEHTAJIBbHO OLCHWBAJIACh MaKCHMaJbHBIMU
nsAThi0 Oaytamu. Henp3st 6pi10 24.08.11 3amyckats pakery!!!

3HayeHue CHETaHHOIO OTKPBITUS AJIS YeJOBedecTBa TPYJHO Iepeole-
HUTb. PoccuiickuMu y4€HBIMH IOKa3aHO, YTO CTHUMYJIALUS COJHEYHON aKTUB-
HOCTH HAET 3a CUET SHEPTHUH, U3BICKAEMOW W3 MHUPOBOTO d(Hpa, a M3IyudeHHNEe
Ilenmpa Bcenennoii BIacTHO BO3ACHCTBYeT Ha Bce 00BEKTH CONHEYHON
CHCTEMBI, BKJIIOYasi 3€MJIIO U BcexX e€ oOuTaTemneH.

Bcé ¢ aTHM cBsi3aHHOE — TaBHO OITyOJIMKOBAHO U JJOJIO’KEHO MHPOBOW M
POCCHICKOIl akaJeMU4ecKol HayKe, HO B OTBET — I'POOOBOE MOJIYAHHE U TEX, U
JOPYTHX.

W, BOT, HEJABHO aMEepUKaHCKHE YUEHBIE CTAaJIH TOBOPUTH 00 OTKPBITHH
UMM TOXe Hekoero «lJenmpa Bcenennoti», KOOPIUHATBEI KOTOPOTO OHU «CMpO-
20 3aceKpemunuy.

Poccun aTa cutyamus ¢ AyTBIMH HpHOpUTETaMH A0 00JM 3HAKOMa.
ComwréMmcs B 3TOH CBsI3U I HAa onuH ¢akT. B 1986 roqy B Mockse, 1o myTa
B [Ipesummym AH CCCP, Obu1 yOuT aBTOp HEpPBOrO B MHUpE ACHUCTBYIOLIETO
60eBOT0 J1a3epa PEeHTTEHOBCKOTO JHaIa30Ha JUIsl OKOJIO3EMHOTO Oa3HpOBaHMS, -
uynen-koppecnonieHT AH CCCP, I'epoit Counanucruueckoro Tpyaa, naypear
TocynapctBennoit u JlennHcko# npemun badaes FOpuit HukonaeBud. A poBHO
yepe3 24 roma, jmerom mnponuroro roma uH(opmarentcrBa CIIIA pamoctHO
OIOBECTWIIM BECh MHUpP 00 yJadHOM HCHBITAHWUM Ha opOuTe 3eMiH «amepu-
KaHCKOT0» 0O€BOTO jla3epa PEHTIICHOBCKOTO AMana3oHa. Mexay HpoduM — C
TEMHU K€ TAKTUKO-TEXHUYECKUMU JTaHHBIMH, YTO U Y 60€BOTO Ja3epa babaesa...

Bynem B ouepenHo#t pa3 yHU3UTENbHO k1aTh OT yu€HbIX CIIA, yTt0o ¥
Hac, B Poccun, emé B 2001 rogy Obul IPaBMIIBHO OTKPBIT M TOYHO ONPEAEIEH
«lentp Bcenennoii»?

IIpesnpent Pycckoro ®usmyeckoro OOmecTBa, TIaBHBIA pelakToOp
Hay4dHoro xypHaina «KPD®M» Pycckoro ®usnueckoro Odmecrsa — Pognonos
Baagumup I'ennaabeBu4

Mocksa, 28 asrycra 2011 roga

Russian Physical Society, International (2011)
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