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AHHOTAIIUA

B pabore npeacraBieHbl pe3ybTaThl MBICIUTEIBHOIO SKCIIEPUMEHTA, HAIIPABICHHOI'O HA UCCIIEIOBAHUE ITPUPOABL
(dyHIaMEHTaIbHBIX (PU3NUECKUX SBICHUN Yepe3 CMEeHY MepCleKTHBEI BOCTIpUsATHs. [Ipennaraercs anpTepHaTHBHASL
KOHIICTIIIHSI, B KOTOPOW MaTepuallbHBII MUDP W HaOII0aeMbIe YACTHLIBI SIBISIOTCS] HE CAMOCTOATEIbHBIMU
CYIIHOCTSIMH, @ BTOPUYHBIMU MHIUKATOPaMH aKTUBHOCTH €IMHON CaMOOPIaHU3YIOLICHCsl INHAMUYIECKOM CHCTEMBI —
[epBuunoro [loroka [IponeccoB. PaboTa HOCHT KaueCTBEHHBIH, KOHIIETITYAIbHBINA XapaKkTep U MpeJiaracT HOBYIO
OHTOJIOTHYECKYIO MOJIENb JUISl HHTEPIIPETallui KBAHTOBOM HEONPEAENEHHOCTH, IPUPOJIBI BAKYyyMa, JIEKTPHUIECKOT0
TOKa ¥ (pyHAaMEHTAIBHBIX B3aNMOICHCTBUI.

BBenenne: CMeHa nepcneKTUBbI BOCIPUATHS

TpaguumonHas puznveckas mapagurmMa pacCMaTpUBacT MaTepUANBHBIH MHpP C TIO3UIMH HAOIIOIATeNs, A1l KOTOPOTO
0a30BBIMH 3JIEMEHTAMH PEATLHOCTH SBJISIFOTCS TUCKPETHBIC YaCTHUIIBI («KHPITHYUKI» MATEPUH ), B3AUMO/ICHCTBYIOIIUE
B ITyCTOM IpocTpaHcTBe. J[i1sl 00bICHEHUS HAOII0IaeMBIX KOCMOJIOTHIECKUX 3PPEKTOB COBpEMEHHAs aKaJieMUuiecKast
HayKa MCIIOJIb3yeT KOHIIENTyaJbHbIe JOMYIICHUS! — HEeHa0JI0JaeMble CYIIHOCTH BPOJIe TEMHON MaTepUH U TEMHON
sHepruu. CoriaacHo TEKYIIMM MOAEISIM, Ha UX OO npuxoauTcs 10 95% maccel-sHepruu Beenennoit. OHako
Hay4HbIH npuHIHT «bpuTBbl OKKaMay yKa3bIBaeT Ha TO, YTO AITEPHATUBHOE, O0JIee IKOHOMHOE OOBSICHEHHUE MOXKET
oKazartbcs 0oJiee TOUHBIM.

Hacrosimee nccnenoBanue npeiaraet nepeBepHyTh 3TY IPUUHMHHO-CJICACTBEHHYIO CBSI3b U B3IIIHYTh HA IPOLIECCHI C
MO3HILIMHU caMOol PyHAaMEHTaIBHOM CTPYKTYpHI peanbHocTH — [lepBuunoro [Totoka [poueccos. [Ipennaraemas
KOHIICTIIHSI TO3BOJISIET 00OMTHCH 0€3 YCIIOXKHEHHS KapTUHBI MUPa CKPBITHIMU TIepeMEHHBIMU. B €€ 0CHOBE JIeXHT
IepBuunslii [loTrok — HenpepsIBHOE, OeckOHEUHOE OypIieHHE MPOLIECCOB NOKAa HEU3BECTHON HaM MPHUPOIBI,
HaNlOMHHAIOLIEe INHAMUKY CBEPXTEKY4el KUAKOCTH WM KUIILIEH J1aBbl (00pa3HO TOBOPS).

Martepusi He MOCTPOEHA U3 3TOM CPeNbl M HE MEPEMEIIAETCS CKBO3b HEE — OHa caMa SBJISIeTCA JOKAIbHBIM
MPOSIBJIIEHHEM 3TOTO MOTOKA, TOAOOHO TOMY KaK IeHa, OpPbI3TH U BOZOBOPOTHI SIBJISIOTCS] HEOTHEMIIEMOH YacThIO
okeaHa. Bereli kak H301MPOBAaHHBIX O0BEKTOB HE CYIIIECTBYET; €CTh JIUIIb PA3THYHBIC PEKUMBI aKTUBHOCTH
W3HAYaNbHOM cpebl. To, 4TO B OHUIMANBEHBIX MOJIENISIX HHTEPIPETHPYETCS KaK JICHCTBHE «TEMHOM YHEPTUI» H
pacIIipeHne MyCTOro MpOCTPaHCTBa, B paMKaX JAHHOM JIOTUKH SBJISETCA CIEICTBUEM N3MEHEHUS IUNIOTHOCTH U
BHYTpEHHEW JUHAMHUKH caMoro [10Toka, MEHSIOIErocss CAHXPOHHO ¢ HaOIIIOaTeNIeM B er0 N3MEPUTEbHBIMH
npubopamu.

IMocTosinHbIe U KoppekTUpYWINKe npouecchl (Ilpupona Axpa u IaekTpoHa)

[NepBuuneii [loTok QyHKIMOHUPYET HEpAaBHOMEPHO, POPMHUPYSI B IPOIIECCE CAMOOPTaHU3AINH JIBa KITFOUEBBIX THIIA
PEXUMOB, KOTOPBIE MBI (PUKCUPYEM CO CBOEH MO3HIIMHN «HAOIIOATENs» KaK MaTepHallbHbIE YaCTUIIBI:

1. IlocTosinnbIe Mponecchl (Aapa aTtomoB): Do TMy6oKHe, apxucTabnibHbIe Makpo-Buxpu Ilepeuunoro [lotoxa,
HEMPEPBIBHO MOAMUTHIBAEMBIE €T0 TIIyONHHBIMU TeueHUsAMH. [I0TOK B 3THX TOYKax 3aKpy4eH HACTOJIBKO CHIIHHO, UYTO
MOpO’KJaeMast Ha ero MOBEPXHOCTH «IeHa» HUKOT/AA He Fcue3aeT. Mbl BOCTIPUHUMAEM 3Ty MOCTOSHHYIO PEAKIIHIO
Cpelbl KaK MJIOTHYI0, YCTOMUNBYIO MAaTEPHIO — IMPOTOHBI M HEUTPOHBL. «ITOT MOAX0] MEHSIET HOHUMaHHNE TOTO, YTO
Takoe Macca (Bec) yacTullpl. B Hamei KoHuenuu Macca — 3TO HE CBOWCTBO «TBEPAOIO KUPIHUUKAY, a
conpoTHBIIeHKE OBICTPO Bpamaromeiicsa cpeasl. [lono0HO ToMy, Kak CHIIBHBIA BOZOBOPOT BOZBI HA OLIYIb KaXXeTCs
IUIOTHBIM M OTTAJIKUBAET Majel, ryOuHHbIH Buxph [lepsuunoro IloToka nporeccos mpuodperaeT ynpyrocTs 3a cyeT
OeweHoro BpauieHus: Ha oJHOM Mecte. Habmogarens GUKCHpyeT 3Ty YIPYrocTh Kak Bec U IJIOTHOCTD AApa.

SpKuM 10Ka3aTENBECTBOM 3TOM JIOTUKU CITYKHT MPOLECC, TPOUCXOAAIIUI IPU KOHTPOIUPYEMOM pa3pyLIeHUN
CTPYKTYpHI BemecTBa. Korza B BaKyyMe CTaNKHBaIOTCSI OCKOJIKH Pa3OUTBIX aTOMOB, BBIAETISETCS KOJOCCaIbHAS



yrcras sHeprus aerxennd. C nosunuu [loToka 371ech HET Maruu: 3Ta BEICBOOOXKACHHAS SYHEPTHS IIPH BCTPEUHOM
yAape MTHOBEHHO CMHHAETCS M 3aKPyYHBAETCS B CTAOMIIFHBIC JIOKATbHBIE Y3JIBI — HOBBIE MPOTOHBI. [IpoToH — 3TO
MPOCTO MHAMKATOP Ipolecca, KOTOPBIH BMECTO IBIKEHHS IO MPSMOW JIMHUH CTaJl BPAIIaThCs MO KPYTYy.

2. KoppekTupywinue npoimecchl (JJeKTpoHbl): CBepXCcTaOMIBHBIA BUXPh ATOMHOTO SJ[pa CO3/1aeT MOIIIHOE
M30BITOYHOE BO3MYIIICHUE M MIEPETIa]] aBIcHus BOKPYT ce0si. UToOBI coxpaHuTh 00IIMit Oananc cui, [lepBudHbIit
[ToTox MOMEHTAILHO pearupyeT, FTeHEPUPYS JIOKAIbHBIE KOMIICHCAITMOHHBIC BCIUIECKHU (BOJIHBI TAIICHUS ). DTH MUKPO-
BCITBIIIIKH COpOCca JaBJICHUS MBI M PUKCHPYEM KaK 3JIEKTPOHBI.

[MpuHIUIUANTEHOE OTIMYKME JAHHON KOHIICTIIIUN OT KJIACCUYECKON (PM3UKU 3aKITF0YACTCS B TICPEOCMBICIICHUU POJTU
ANEKTPOHA. B TpaaNIIMOHHBIX MOJETSIX MIPOTOH U 3JIEKTPOH PACCMATPHUBAIOTCS KaK aBTOHOMHEIE, TAPTHEPCKIE
«Jl1eTanm» KOHCTpyKTopa mMatepun. B pamkax I[T0TOKOBOI TeOpuu 3JIEKTPOH B CBOECH OCHOBE SIBISIETCSI BTOPUYHBIM
«3XO0» JIpa — KECTKO 00YCIOBICHHBIM, CEPBUCHBIM TPOIIECCOM, HANIPABJICHHBIM Ha JIOKAJTU3AIUI0 U CTAOMIU3AIUI0
LEHTPAIBHOT'O MaKPO-BUXPSL.

Cama cpena HeNpepHIBHO FEHEPUPYET 3TH BCIBILIKY TAlICHUs], YTOOBI H30JIMPOBATh MOIITHOE BO3MYILICHHE,
cozzaBaeMoe siApoM. B ciaydasx, koraa copMUPOBAaHHBIH AIIEKTPOH UCKYCCTBEHHO OTPBIBACTCS OT POJUTENHCKOTO
spa BHEITHUM BO3JEHCTBUEM U IIEPEHOCUTCS B JAMUHAPHBIN BaKyyM, OH aBTOHOMHU3UPYETCS B BUJIE CTAOUIIBHOM
OJMHOYHOW BOJIHBI (COTUTOHA). Takol «M30IMPOBAHHBIN 3JIEKTPOH HE MOXKET UCUE3HYTh CAMOCTOATENIBHO, TAK KaK B
OJTHOPOJIHOM cpejie BaKyyMa OTCYTCTBYET KOMILIEMEHTapHas 30Ha HU3KOro JIaBjieHus (IpOTOHHAs IMa),
HeoO0XoauMast J1s1 aHHUTWIISILIUH 3TOTO BOJIHOBOTO rop0a ¥ BOCCTAHOBJICHUSI JJOKAIBHOTO AUHAMUYECKOTO
PpaBHOBECHSL.

JlaHHBIH MOAXO0T JIOTUYECKH 00OBICHACT ()CHOMEH KBAHTOBOM HEONPEACICHHOCTH U «00J1aka BEPOSATHOCTEI.

ONEeKTPOH HEBO3MOXKHO «TIOMMaTh» B KOHKPETHOM TOUKE MPOCTPAHCTBA POBHO IIOTOMY, YTO OH HE SIBJISAETCS JIETAIINM
TBEPIBIM 00BEKTOM. DTO IENOYKAa MOMEHTAJBHBIX PEakIHid Cpe/bl: B TOUKE, TJIC JaBJIEHHE CPEeabl MOJICKOYHIIO,
«3aropaercs» UHAUKATOP-3JIEKTPOH; KaK TOJIBKO Cpela BEIPOBHAIACH — MHAWKATOP TACHET U NPOSIBIISETCS B IPYTOM
MecTe, IIe BO3HUK HOBBIH nepena.

Taxum o6pazom, [lepBuunslii [ToTok mpeacTaBiseT coOol MpeAENbHYIO COBOKYITHOCTh (PyHIAMEHTAILHO
B3aMO3aBHCHMBIX MIPOLIECCOB. ABTOHOMU3HPOBAHHBIN B BAKyyMe JIEKTPOH (COJIMTOH) NPUHIUITHAIBFHO HECTIOCOOH K
CaMOTPOU3BOJILHOMY 3aTyXaHHUIO HIIM HCYE3HOBEHHUIO B CHITY 3aKOHOB COXPAHEHHUsI MMITyJIbca cpeabl. s
AQHHUTHJISIIIMY WJIH TallleHns IaHHOTO HHAMKATOpa Heo0X0IMMa ero MPUHYTUTeIbHAs HHTETPalus ¢ APYTriIM
KOMIUIEMEHTapHBIM TporieccoM [ToToka (Oyap To 3epKaibHBIN MMO3UTPOH MM MaKpO-BHUXPh aTOMHOTO 5/Ipa), 4TO Ha
MaKpOypOBHE HHTEPIPETUPYETCS KaK BOCCTAHOBJICHHE CUCTEMHOTO OaiaHca CHIL.

deHoMeH KBaHTOBOI 3aIlyTaHHOCTH (MTHOBEHHAS PEAKIUS JIBYX CBS3aHHBIX YaCTHUI] HAa TF00OM PaCcCTOSTHUU JIPYT OT
JIpyTa) HarJSITHO JTOKA3bIBA€T CYIIECTBOBAHME CKPHITHIX MPOIECCOB, MPOTEKAIONUX Ha (PYHAAMEHTAIHHOM YPOBHE
[ToToka, 10 MOMeHTa MPOSBIEHHS CBETOBOM BOJHBL. [10CKOIBKY CKOPOCTH CBETA SIBIIAETCS TIPEAETIOM IS HalIen
(u3NUECcKoii peabHOCTH, MTHOBEHHAsI CHHXPOHH3AIUS CBA3aHHBIX MHINKATOPOB YKa3bIBAET HA TO, YTO MEXAHU3MBI
WX KaJIMOPOBKY 3aKJIA/IBIBAIOTCS B caMoii cTpykrype [loToka.

Ha6momaemast HamMu "0THOBPEMEHHOCTB" — 3TO MPSIMOE MPOSIBIIEHUE TOM CaMOil OTHOCUTENFHOCTH, O KOTOPOii
rOBOpHJI DHHIITENHH, HO IEpEeHeCeHHOH Ha MaciuTad CKpbITOH cpeapl. s Hac, Kak Ui HamoaaTenel, BpeMs 3TOH
peaknuu paBHO Hymo. OnHako a1 camoii cucteMbl [1oToka 3TOT mporecc SBISIEeTCs! CTPOro MPUIMHHO-
CJIC/ICTBEHHBIM W TIOCIIEIOBATEIBHBIM: 3HAUYEHIE U KOHPUTYpaIys BTOPOTO WHAWKATOPA HAMPSMYIO ONIPEACIISIOTCS
napameTpamu nepBoro. PasHuna 3akimovaeTcst Ui B MacITade BOCIPHUSTHS: TO, YTO HA TITyOMHHOM MUKPOYPOBHE
Cpebl pa3BOpaYMBAETCS KaK MOCIe10BaTeNbHAas IETI0YKa JEHCTBUN, HA MAKPOYPOBHE HAILEH pealbHOCTH
MIPOSIBIISIETCSI KAK MTHOBEHHBIH, OTHOBPEMEHHBIN aKT.

OHTos10rMs BakyyMa, JHHAMHUYECKoe coOXpaHeHre GopMbI U OTCYTCTBHE TPEHUS

[IpenyioxkeHHas TIOTOKOBast MOJENb CHUMAET KIIIOUYEBbIE MapagoKCchl Kiaccuueckoro 3¢upa XIX Beka u pemaer
npobaeMy coxpaHeHHs: HHPOPMALHH:

e IIpupoaa BakyymMa M OTCYTCTBME TPpeHHUsi: Bakyym — 3T0 He niycroTa, a [IepBuunslii [loTok B cocTosiHuM
cBOoero 0a30BOro, JAMUHAPHOTO (IJIaJKOI0) TEUCHHUS, JIUILIEHHOTO 3aBUXPEHUN U MIPOSIBIIEHHBIX YACTHII.



Kocmudeckre MakpooOBeKTHI (TIJIAaHETHI, 3Be3/bl) HE NCTIBITHIBAIOT TPEHHUS O BaKYyM, MTOCKOJIBKY OHU HE
SIBIITFOTCS. MHOPOJHBIMU TeJIaMH B cpejie. JBmkeHne 1r000Tr0 00beKTa — 3TO HE NMEPEMEICHHE TBEPI0TO
KYyCKa CKBO3b KUJKOCTh, a IEPEMEIICHIE CaMOT0 BOJTHOBOTO y30pa BHyTpH He€. [IoTOk mociaenoBaTeabHo
TacHT y30p B TOYKaX M03ai 00BEKTa M 3aHOBO BOCCO3/IAET €ro B TOUYKaX BIIEPEIH 110 XOAY IBIKeHMs. Bonna
HE MOXKET UCIIBITHIBATh TPEHHUS O BOAY, TaK KaK camMa COCTOWT U3 BOJEI.

e B pa3BuTHe 3TOH JJOTHKH HEOOXOIMMO IEPEOCMBICIIUTH MIOHSATH MPOCTPAHCTBA U BpeMeHH. Ecin cBsa3ath
BpeMSI HANPSMYIO C IEPBUYHBIMHU TPOIIECCAaMU BHYTPH BaKyyMa, TO BCE IIPOTHBOPEUHS C KIIACCHIECKOM
(m3uKoi ucuesaroT. Bpems ¥ mpoCTpaHCTBO HE CYIIECTBYIOT CaMU 10 cebe — 3TO JUIIb BUAUMOE HaM
OTpakCHUE BHYTPCHHEH NMHAMUKYU WM MHTCHCUBHOCTH (DYyHIAMEHTAIBHBIX MTPOIIECCOB CKPBITOM cpebl. Ha
CaMoOM JIeJIC PacCIIUupPsIETCs HE IMMyCTOE MPOCTPAHCTBO MEXKY ralakTUKaMu. MeHseTCs TO, YTO NPUHIIUITHATBHO
HEBUIMMO TJ1a3y — MacITad, IUIOTHOCTh M KOJIMYECTBO BHYTPEHHUX MPOIIECCOB B CAMOM BaKyyMe.
HaGmonaTens hukcupyeT 3To Kak paciiMpeHue BeeeHHOM, TOCKOIBKY €ro COOCTBEHHBIC TPUOOPHI U aTOMBI
COTKaHbI U3 TOTO ke [loToKa 1 MEHSIOTCS BMeCTe ¢ HUM. [Ipy 3TOM 3BOJOIHS TII00ATBLHOTO JJAMUHAPHOTO
[ToToka u cymecTBoOBaHHME JOKATBHBIX MaKpO-BUXPEN SBISIOTCS aBTOHOMHBIMH MTPOIECCAMH Pa3HOTO
Macmrada, 4To O3BOJISET AaTOMHBIM CTPYKTYpaM COXPaHATh ApXUCTAOMIFHOCTh CBOMX (PYHIaMEHTAIbHBIX
KOHCTAHT.

e IIpobaema coxpanenus nnopmanuu: B dhusuke cymecTByer 3akoH coxpaHeHHS WHGOPMAITUU
(YHHTapHOCTB), OMHAKO B paMKaX KOHLENIUH hopMa OOBEKTOB HE XPAHUTCS B CTATUYHOM «aPXHUBE MaMSITI.
Ona Ka)K[IHﬁ MUT" JUKTYCTCA UCKIIFOUYUTCIIbHO BHYTPCHHUMHA 3aKOHAMHU THAPOJNMHAMHUKHU CaMOTI'0O IToToxa
(HEeTPEpPBIBHOCTHIO, BA3KOCTHIO U MPAaBUIIaMU TIepeiadnl UMITyJIbca). @opMa cTpyd BOABI U3-TIOJ KpaHa
CTaOWIIbHA HE TIOTOMY, YTO Y He€ €CTh YepTeK, a HIOTOMY YTO BOJIa T€UET HENPEPHIBHO IO IOCTOSHHBIM
npaBuwiaM. MHpopmanus ToxXaecTBEHHA TEKYIIEMY COCTOSHUIO CaMOT'0 IIOTOKA B JAHHBIH MUKPOMOMEHT.

Cset He MOxeT TopMO3UThCA [IepBruuHbIM [10TOKOM, TOCKOIBKY CaM CBET ABIISAETCS NPSIMBIM PE3YIbTATOM
MIEPBUYHBIX MPOLIECCOB BHYTPH 3TON Cpebl — MPEAETbHON CKOPOCTBIO PaCIpOCTPAHEHUS BOJTHOBOI'O UMITYJIbCa B
JaMHHApHOM BakyyMme. [IbITaThcsi 0OHAPYKUTh, KaK BAKYyM TOPMO3HUT CBET — 3TO BCE PABHO YTO MBITATHCS
HM3MEpHUTh, KaK OKE€aH MEIAeT JBUTaThCs BOJIHE, 3allyIIEHHOM B 3TOM ke okeaHe. Cpesia He CONPOTUBIISIETCS CBETY U
JBIDKEHUIO MaKPOOOBEKTOB, TAK KAK OHM HE SIBJISIFOTCS HHOPOIHBIMH TEJIAMH B HEH, a PEICTaBIAIOT CO00I
KOTE€PEHTHBIE BOTHOBBIEC Y30PbI CaMOH 3TOW CyOCcTaHIIMU

AP Pext odpatHoii cBsa3u (IIpupoaa CHIBHBIX BO3MYIIIEHU )

HecMoTtpst Ha TO, 4TO Hallla peAIbBHOCTh BTOPUYHA U BIIIETCA NPOayKToM KunieHus Ilepsuunoro IToToxka,
MaKpOOOBEKTHl MAaTEPHATBHOTO MUpa CIIOCOOHBI OKa3bIBaTh OOpAaTHOE BIHMSIHUE HA 0a30BYIO Cpey.

[IpumepomM Takoro BMeNIaTeNbCTBA SBJISAETCS SACPHBIN B3pBIB. B OTIMUYNE OT JIOKaIbHOTO COYIapeHHs YacTHUI B
JTAMUHAPHOM BaKyyMe, TJe SHEPTUsl CHMMETPHYHO 3aKPyUMBAETCsl B HOBBIE Y3JIbl, 3/1€Ch YEJIOBEK JJaBUHOOOPA3HO U
Xa0THYHO pa3pyllaeT apXUCcTaOUIbHYIO CETh MaKpO-BUXpeEH B IUIOTHOM MaTepuanbHoii cpeae. [lepsuunstii [loTok
MI'HOBEHHO pearupyeT Ha 3TO MacIITaOHOE BTOPKEHHE B CBOM MPOLIECCHI, CTPEMSICh KOMIIEHCHPOBATh KPUTHUECKUN
nucOanaHc ¥ BOCCTAHOBUTH CUCTEMHOE paBHOBECHE CHJI. DTa (yHAaMEHTaIbHAs peakys CPeabl 3XOM BO3BPALIAETCS
B HAlll MATEPUANIBHBINA MUP B BHJIE KOJIOCCAILHOTO BEIOPOCA SHEPTHHU H JIOKAIBHOTO U3MEHEHHsI (PU3NIECKOM
peanbHOocTH. OKa3bIBask BO3/ICHCTBIE HA MOBEPXHOCTHYIO «IICHY», HAOIIOAaTeIb 3ayCKaeT TIyOMHHYIO BOJHY,
KOTOpasi yXOJHT Ha THO OKeaHa MPOIIECCOB M BO3BPAIAETCS pa3pyUIUTEIbHBIM I[yHAMHU.

Jloruka 3KBHBaJI€HTHOCTH MAacChl ¥ SHEPTUH PACKPHIBAET HCTUHHYIO MEXaHUKY KOCMOJIOTHYECKOTO 3apOKACHHUS
Matepun. CoBpeMeHHbIe TabopaToOpHbIE SKCIIEPUMEHTBI HA YCKOPHUTEISX HATIISTHO JIEMOHCTPUPYIOT: YTOOBI
HCKYCCTBEHHO CO3/1aTh XOTs Obl OJJHY CTAaOMJIBHYIO SJIEMEHTAPHYIO YacTUIly (ITPOTOH), TpeOyeTCsl 3aTpaTUTh
KOJIOCCAIbHBI 00bEM BHEIIHEH KMHETHUECKON SHEPIuY Ha e€ pa3roH M CTOJIKHOBEHHE. Macca — 3T0
ApPXUKOHIIEHTPUPOBAHHAS YIIPYTOCTh 3aKPYUEHHOMN CpPEIbI.

[ToHnmanue 3TOro HEPreTHIecKoro MacmTada npsiMo o0bsICHIET NpUYUHbI U "Tpurrep” bosbiioro B3peiBa. UToOkI
MIHOBEHHO CHHTE3UPOBATh KOJIOCCAIBHBIN 00beM OCs3aeMoil MaTepun Beelt HabmonaeMoi Beenennoi, Tpebopaicst
MIepBOHAYAILHBIN UMITYJIBC O€CTIpeIIeIECHTHOM MOIITHOCTH. JTO 03HAYAET, YTO bOJBITOH B3pHIB HE MOT OBITH
pacipeHreM adCTPaKTHOW MaTeMaTHYeCKOi TOUKy B IycToTe. HanmpoTus, oH cTan cieacTBHEM eTMHOBPEMEHHOTO U
MacIiTabHoro ¢a3oBoro cxxarus sHeprun camoro Ilepsuunoro IToroka. KosoccanbHblil OkeaH KHHETHUECKOM
SHEPTHH, 0 ITOTO0 MOMEHTA CKPBITO M TJIAAKO TEKIIHH B TAMUHAPHOM PEXHME BaKyyMa, B OJJMH MUT TEPEIEN B
PEKUM KPUTHYECKOTO 3aBUXPEHHs. beCKOHeuHbIl BHYTpEHHHMI TOTEHLHAI CPeibl TaBUHOOOPAa3HO YINIOTHUICS U



3aKpYTHIICS B CTAOMIIBHBIC Y3IIbI, IPEBPATHB YHCTYIO SHEPTHIO JIBUKEHUS B MHEPIIWIO U TUIOTHOCTH MEPBBIX aTOMHBIX
sep.

DTOT e MPUHIHI PAa0OTHI CPebl MOJTHOCTHIO MEHSET MOHMMaHne bobmioro B3peiBa, ycTpaHssl MapagoKe POXKISHUS
Mupa u3 Hpdero. B xormeniuu [Toroka Boabmiol B3pbIB — 3T0 BOOOIIE HE B3PHIB KAKOKW-TO CBEPXIUIOTHON TOUYKHU B
myctore. 3To MOMeHT, korna [lepBuunsiii [ToTok mporieccoB mpocTo "BKIIOUMICS" WIH PE3KO U3MEHUIT CBOM PEKUM
pabotsr. [Ipomsomen macmtabHbIH (ha30BEIil CKadOK BO BCEH Cpefie BaKyyMa: U3 WAealbHO TJIAKOTO, CKPBITOTO
COCTOSIHHSI CHCTEeMa Tepenuia B TypOyIeHTHBIN pexuM. DTOT I00aIbHBIH cOPOC TaBIEHUS MPUBEI K
JIABUHOOOPA3HOMY 3aKUIIaHUIO CPEIbl, IIOPOJAUB MaKPO-BUXPU MAaTepPUH. A TIPOCTPAHCTBO U BPEMs BOZHUKIIH yiKe KaK
XapaKTEPUCTUKH STOT0 HOBOTO, BKIIFOUMBIIETOCS pekuMa (GyHKIIMOHUpOBaHMs BceneHHo

IBPUCTHYECKHI MOTEHIUAJ MO/IeJIM B pa3pe3e (PyHIaMeHTAJbHBIX MP00JjeM
CranpapTHoii mojaen

HpeﬂﬂO)KCHHLIﬁ MMOTOKOBBIM noaxon (OHTOJ'IOFI/I‘{CCK&H MOACIb CY6KBaHTOB0ﬁ FI/II[pOI[I/IHaMI/IKI/I) IMO3BOJIACT IIO-
HOBOMY B3IVISIHYTH Ha pAA HEPASPCIICHHBIX TYIIMKOB COBpCMeHHOI‘/'I TCOpCTH‘lCCKOﬁ (1)I/I3I/IKI/I:

Yecrpanenue npodJeMsl yIbTPpaguoIeTOBBIX pacxoAuMocTeil (CHHryJasipHocTH): B pamkax CrangapTHON Moenu
AIIEKTPOH MaTEeMAaTHYECKH OMUCHIBACTCS KaK TOUCUYHBIH 00BEKT, YTO IPUBOJNT K MapaloKcy OECKOHEUHON TNIOTHOCTH
SHEPTUH B €ro LEHTPe U TpeOyeT Npoueayp UCKYCCTBEHHON epeHOpMHUPOBKH. I[oHMMaHue H30IMPOBAaHHOTO
3JIEKTPOHA KaK TOMOJIOIMYECKOTO COUTOHA (YCTOHYMBOTO JIOKAJIM30BAHHOTO BOJTHOBOI'O BOSMYILCHHS CPEAbI
BaKyyMa) aBTOMAaTH4YeCKA CHUMAET 3Ty Mpobiemy. YacTuiia odpeTaeT KOHEUHYIO, TPOCTPAHCTBEHHO
pacrpeneeHHy0 FreOMETPHIO, YTO UCKITI0YaeT BOSHUKHOBEHUE CUHTYJISIPHOCTEH B pacyerax.

AJIbTepHATHBHOE pellleHHe «KKPU3NCA CMIMHA M Macchl» NMPoToHa: CoBpeMeHHbIE 3KCIIEPUMEHTHI OKa3bIBAIOT, YTO
MaccCa BXOAAIHUX B IIPOTOH KBAPKOB COCTABJIACT JIMIIb HE3HAYUTCIIbHYIO JOJIIO €TI0 pCaJILHOf/'I MaccChbl, a MCXaHHU3MBI
(hopMHPOBaHUS €ro CIIMHA OCTAIOTCS IPEAMETOM AUCKYCcCHid. II0TOKOBast KOHIEIMS IPeIaraeT OTKa3aThes OT
PELYKLMOHUCTCKOTO «IIOMCKA TUCKPETHBIX YaCTHID) BHYTPHU alpoOHOB. Macca u ynpyrocTh sapa HHTEPIPETUPYIOTCS
KaK 4HCTO KHHETHYeCKUH 3((EKT 3arnepToil SJHEPTru BHYTPH CTAMOHAPHOT'O MaKpo-BIXpsl. [IpOoTOH B TaHHOM
KOHTEKCTE — 3TO HE KOHTEUHEP AJIA YaCTHL], @ yCTOWYUBBIN PEXUM BUXPEBOU TMAPOIUHAMUKYU CAMOTO
CyOKBaHTOBOT'O TIOJISI.

HoBasi uHTepnpeTanusa KocMoaoruueckoii mocrosinHoi (Temuoii aneprun): TpaguiinoHHass KOCMOJIOTHS
CBS3BIBACT pacliupeHre BeeneHHON ¢ METpUYECKUM PACTSDKEHHEM CaMOM «TKaHW» IyCTOrO MPOCTPAHCTBA,
CTaJIKMBASICh C TPOOIeMOi MPUPOABI CUIIBI, BBI3BIBAIOIIEH 3TO pacimupenne. Hactodias Moens npeaiaraer
paccMaTpuBaTh JaHHBIN MpoIece Kak TI00aIbHbIH (a30BbIi Mepexo/1 CyOKBAaHTOBOH cpelibl (I3MEHEHHE €
BHYTpPEHHEW IIOTHOCTH, BA3KOCTH U MHTEHCHBHOCTH 0a30BHIX IpolieccoB). Habmonaemoe pacmupenue Mupa
SIBJISIETCS] HE T€OMETPUYECKUM YBEJIIMUEHUEM ITyCTOTHI, a SBOIIOLUEN JUHAMUYECKUX XapaKTEPUCTUK CaMOro BaKkyyma,
MPOUCXOISAIIEH CHHXPOHHO CO CTPYKTypaMu HaOIro1aTensl.

Jlornuyeckoe pa3pelieHue 3araiku 0apuOHHOI acMMMeTpUM (MCYe3HOBEHUsI AaHTUMAaTepuu): TpaaulMOHHAs
¢u3nKa He MOXKET O0OBSACHHUTH, ITOYeMy Tociie bonbioro B3peiBa BCelleHHAs! OKa3aiach 3all0THEHa UCKITIOUUTEIBHO
OOBIYHOI MaTepuel, a aHTUMATEpHsl IPAKTHUECKH OTCYTCTBYET. B pamkax [T0TOKOBO KOHIIENIIMU 3TOT HapaioKC
pasperaeTcs yepe3 3aKOHbI IPOCTPAHCTBEHHON THAPOAMHAMUKHA. AHTUMAaTEpHs HE Mcue3ana B poLecce
aHHUTWIsIIKUYA. B MoMeHT riobansHoro (hazoBoro ckauka (bosbioro B3psiBa) enuHbiii uMIynbe [loToka paszmenui
Cpey Ha JIBa MPOTHUBOIIOJIIOKHO HAIIPABIEHHBIX MaKpO-T€YECHU. B OTHOM TE€UeHNHU BUXPH BaKyyMa 3aKpyTHIUCH B
OJTHOM HaIlpaBJIeHUH (CPOPMUPOBAB HAII MaTepPHAIbHBIA MHp), @ B TPOTHBOIOJIOKHOM — 3epKasibHO (chopmupoBaB
MPOCTPAHCTBEHHO yIAIECHHBII aHTUMaTepUaIbHbI MUp). OTCYTCTBHE aHTUMATEpHH B HAOII0JaeMOM aCTPOHOMAaMHU
4acTH KOCMOCa OOBSICHAETCS TEM, UTO HAOIIOIaTeNIb HAXOAUTCS TIyOOKO BHYTPH H30JIMPOBAHHOTO
OJHOHAINpPAaBJICHHOT0 pyKaBa riodansHoro [lotoka.

AnbTepHaTHBHasi HHTepnipeTanusi: [IpoueccHblii AHTATOHU3M, TPUPOIA AHHUTHIISIIIMA H «CHCTEMHBII IIyM»
cpenbl

B pa3BuTHe npenoxKeHHON JIOTUKH BO3MOXKHA allbTepHATUBHAS, 00Jiee SKOHOMHAsI OHTOJIOTUYECKasi HHTEPIIPETAIUS
0apHOHHOM aCHMMETPHH, HCKITIOYAOIIas HE00XO0AMMOCTh IIPOCTPAHCTBEHHOIO paszaenacHus [ToToka Ha
MTPOTUBOIIOJIOKHEBIE MAKPO-TEYeHU. B paMKax 3Toro cyoMoAens»HOro moaxoa (pyHaaMeHTaIbHbIE YaCTUIIBI
(Matepus) pacCMaTpPHUBAIOTCA KaK IMHAMHYECKUE MapKepbl akTUBHOCTHU cpefibl. Hannmune Matepuu CBHIETENLCTBYET O
MIPOTEKAHUH COAEPIKATEIHHOTO, YCTOWYHBOTO IIPOIIECCa.



B or0it mapagurmMe aHTEMaTEpUs HHTEPIPETUPYETCS HE KaK 3epKATbHBIN (U3HMIECKHUN BUXPh, a KaK JIOKATbHBIHA
OTIepaTop JeaKTUBALMH (HUBEIUPYIOIINH UMITYJIbC), Ybsl €AMHCTBEHHAS (DYHKIMS — BO3BpAILCHHE BO3MYILICHHOM
Cpeabl B UCXOIHOE JIAMUHAPHOE («HYJIEBOE») COCTOSIHIE. B3auMozeicTBie MaTepuu U aHTUMATEPHH Ha
CyOKBaHTOBOM ypPOBHE IPEJICTABISIET COOOI JOrmuecKoe 00HyIIeHue mporecca (YCIOBHOE cliokeHne «1» 1 «-1» ¢
pesynbTaToM «0»).

Brigenenue konoccabHOM SHEPTHH B BHJIE TaMMa-KBAaHTOB IIPH aHHUTWIISIIIAY B JAHHOW JIOTHUKE HHTEPIPETHPYETCS
HE KaK POX/ICHNE HOBBIX YaCTHII, a KaK MOOOYHBIH MPOAYKT MpoIecca JeaKTHBAINN («CUCTEMHBIH ITyM» CPEJIbI).
MOMEHT 3aKpBITHS JIOKATBHOTO TPOIIECcCa U SKCTPSHHOTO PACIUICTEHUS apXUCTAOMIBHOTO MaKpO-BUXPS. HEU30EHKHO
COIIPOBOXKIAETCS KPATKOBPEMEHHBIM COPOCOM OCTATOYHOT'O TUAPOJIMHAMUYECKOrO aBiicHs. BRICBOOOKICHHAS
YIPYTOCTh 3aKPYIEHHOU CPEJIbI, JINIIAsCh CBOETO MapKepa, TaBHHOOOPa3HO cOpachIBaeTCs B BAKYYM B BHIE
JIMHCHHBIX BOJIHOBBIX BO3MYIIICHUH — (POTOHOB. DTO 3KBUBAJICHTHO BBIICJICHHUIO TEIUIA MTPH XUMHUYECKOM
HEHTpaIu3aIiy KHCIOTHI IISIOYbI0 WIH OCBOOOXICHUIO CUCTEMHBIX PECYPCOB MPU 3aKPBITUHU TSKEIOTO
MIPOTPaMMHOT0 TIpoIlecca.

HaHHLIﬁ nmoaxoa OKOHYATCJIIbHO CHUMACT 3araaky JOMUHUPOBAHUSA MATCPHUHU ITOCIIC Bonbmoro B3phbIBa:

e [Ipuopurer akTUBaNWuU: BoNbIIOH B3PBIB ABISIICS TTOOANBHBIM (Pa30BBIM CTAPTOM — JIABUHOOOPA3HBIM
3aIycKaM CO3MJaTeNbHBIX MPOLIECCOB BO Beeil cpene BakyyMma. CymiecTBoBanue BeenenHolt — 310 npsimoe
CJIEZICTBUE TOTO, YTO CYMMAapHbII BEKTOp aKTUBHOCTH [10TOKa CTPOTO MOJIOKHUTENEH.

o  DyHKUMOHAJIBHAS aCUMMETpHUsA: AHTUMATEpHs BOZHUKAET JIOKAIBHO M CIIOPAJANYECKH JIUIIb KaK CEPBUCHBIH,
KOPPEKTHPYIOLIUH OTKIUK CPEAbl, CTPEMSIIIECs TOracuTh H30BITOYHOE ToOUeuHOe Bo3MyleHne. [Tockonbky
OHAa U3HAYAIIEHO SABISIETCS HE CAMOCTOATENBHBIM IIPOLIECCOM, a JIUIIb KOJAOM €r0 OTMEHBI, OHA
(YHKLIMOHAIBHO HecriocoOHA KOHKYPHPOBATh C JOMUHUPYIOIINM BEKTOpOM pa3Butus [loToka u 3aHMMaTh
MaKPOCKOITUYECKUE OOBEMBL.

CyoOkBaHTOBasi npupoaa rpasutauun: IlepeocmbiciieHre HCKPHBJIEHHS NPOCTPAHCTBA-BPeMeHH

OO6m1as Teopust OTHOCHTEIBHOCTH DHHINTEHHA HHTEPIPETUPYET TPABUTAIMIO KaK TEOMETPHUYECKOE UCKPHUBIICHNE
YeTHIPEXMEPHOM TKaHU MPOCTPAHCTBA-BPEMEHH 0] BO3/IeHCTBHEM Macchl. OHAKO T€OMETPHS JIUIIH OMUCHIBAET
BHEIITHHE CIIEJICTBUS, CKPBIBast (PU3MUECKYIO MPUIKHY. [I0TOKOBast KOHIIEIIUS TIEPEBOTUT 3TOT (DEHOMEH B TUIOCKOCTh
CYOKBaHTOBOH TMIPOJMHAMUKH CPEIbI.

[TockonpKy B paMKax MOJIEIH IyCTOTHI HE CYIIECTBYET, a BAKYyM SBIISIETCS JJAMUHAPHBIM TeueHHeM [lepBudaHOTO
[ToToka, 3HIITEHHOBCKAs «TKaHb MIPOCTPAHCTBA» TOXKIECTBEHHA (PH3NIESCKUM MapaMeTpaM caMOi 3TOH cpelb (ee
JIOKQJIbHOM IIJIOTHOCTH, BSI3KOCTH U JIaBJICHHIO). ApXUCTa0UIIbHBIC MaKPO-BUXPH (sIIpa aTOMOB) 3a CUET
HEMPEePBIBHOTO BHICOKOYACTOTHOTO BpameHUs PYHKIIMOHUPYIOT KaK JIOKALHBIE 30HBI JIEKOMITPECCHH, CO3/IaBast
BOKPYT ce0s1 yCTOWYMBBIN TPAJMEHT TIOHMKEHHOTO JIABJICHUS Cpelibl (CyOKBaHTOBBIN aHanor 3¢ dexra bepaymmm).
YeM MaccuBHEE KOCMUYECKOE Telo, TeM MaciitadHee popMupyeMast IM 00JIacTh pa3pekeHusl JAMUHAPHOTO BaKyyMa.

I[aHHLIfI noaxoAa CHUMACT KIIFOYUEBBIC ITapaJOKChl KIIACCUYCCKOI'O I[aJ'ILHOZ[eﬁCTBHH " reoMeTpusmMa:

e HBapuaHTHOCTH BHYTPEHHHUX CBsi3eil: [Ipu rpaBUTainoHHOM B3aMMOJEHCTBHH (BIUIOTH IO CBOOOAHOTO
MaJIeHAs B 9KCTPEMaJIbHBIE TPABUTAIMOHHBIE SMbI) BHYTPEHHHUE CTPYKTYPHI U CBSI3M MAIAIONIUX aTOMOB HE
nedopMHUPYIOTCS. DTO TOKA3bIBAET, 9TO UCKPUBIISIETCS HE caMa MaTepHsi, a BMEIIAoNIas ee JaMHHApHAS
cpena, B KOTOPOH OTCYTCTBYIOT OOpa3yIoIIye BeIeCTBO BUXPH.

e MexaHuKa «IIPUTHKEHUS» 0€3 CHI0BOTO 10JIs: J[BrKeHHE JIF000T0 MakpoOObeKTa PECTABIIET COOOH He
nepeMelleHre TBEPIOTo Tella CKBO3b MYCTOTY, a TIOCJIEI0BATEIbHYIO KaTHOPOBKY U TIepeco31aHue ero
BOJIHOBOTO y30pa camoi cpesoi. BomHOBo# QpoHT 1H000T0 Mpoiiecca eCTeCTBEHHBIM 00pa30M CMEIAETCs B
CTOPOHY HaWMEHBIIIETO COTPOTUBIICHUS — TO €CTh B 00J1aCTh MOHMKEHHOTO JaBJICHUSI U TUIOTHOCTH
BaKyyMa, CO3/IaHHYIO IPYI'MM MacCHBHBIM BuxpeM. Ha MakpoypoBHe Ha0oaTeb (PUKCUPYET STOT YUCTO
TUJPOIMHAMUYECKUH CABUT KaK «TPABUTALIMOHHOE MPUTSIKEHUE.

3akiroueHue



[Ipennoxennas Konmnenmus Ilepsuanoro [ToToka IporieccoB He ompoBepracT HAKOILICHHBIE SMITUPUICCKUE (GaKTHI, a
IpeyiaraeT Ui HUX ajlbTePHATUBHYI0, 00JIee 5KOHOMHYIO OHTOJIOIHYECKyI0 Mozienb. Ilepenoc ¢okyca ¢ uzydeHus
JMCKPETHBIX M30JIMPOBAaHHBIX YACTHI Ha AMHAMHKY €JUHOHN QyHIaMEHTaTBbHON Cpebl TT03BOJISET T0-HOBOMY
B3TJISTHYTh Ha YCTPOWCTBO BeenenHoi n 000HTHCH 03 YCI0KHEHHSI KAPTHHBI MHIPa CKPBITBIMU CYIITHOCTSIMH.

OcHoOBHbBIE T€3UChl KOHIEIITHM:

e BropuuHOCTh MaTepun: OU3NYESCKHUE YACTHUIIBI HE SBJISIOTCS CAMOCTOSITSILHBIMU @aBTOHOMHBIMH O0EKTaMU.
DTO JOKaJbHbIE HHAUKATOPHI AKTUBHOCTH, «II€HA» U BOJHOBBIC Y30Phl Ha MTOBEPXHOCTH HETIPEPHIBHOTO
ITepsuunoro IloToxa.

e Jlunamuueckas npupoja Macchl: Macca U IIIOTHOCTb aTOMHOTO sipa — 3TO HE BPOXKICHHOE CBOMCTBO
«TBEPJIOTO KUPIIHYUKAY, & MEXaHUUECKOE COTIPOTUBIICHHUE CPEJIbl, 3aKPYUYCHHON B apXUCTA0MIIbHBIA MaKpO-
BHXPb.

e CepBHCHAas pOJb IEKTPOHA: DJIEKTPOH HE SIBJISETCS MapTHEPOM MPOTOHA B KOHCTPYKTOPE MaTepuu. ITO
KOMIICHCAIIMOHHBIN BCIUIECK (BOJIHA rallleHus ), aBTOMAaTHUYEeCKH reHepupyemblii [loTokoM i copoca
M30BITOYHOTO JIABJICHHUS BOKPYT Apa. ABTOHOMU3UPOBAHHBIN B BAKyyMe 3JIEKTPOH MPEBPaNIacTCs B
CTaOMIIBHBIN TOMOJOTHYECKUH COMTOH.

e  OHTOJIOTHA JJAMUHAPHOTO BakyyMma: BakyyMm — 3To He mycToTa, a 6a30Boe, INIaIKOe TeUEHUE CPEIbl.
OtcyTcTBHE TPEHUSI KOCMHYECKHX TEN OOBSCHSAETCS TEM, YTO IBUKEHUE 00BEKTa — 3TO MOCIEA0BaTEIbHOE
TIepeco3JaHre ero BOTHOBOTO y30pa caMoii cpeoil. BomHa He TpeTcst 0 BOAy, Tak KaKk COCTOUT M3 BOJIBI.

e [IpoueccHas npupoja GapuOHHON aCHMMETPHU: 3arajKa NCUE3HOBEHUS aHTUMATEPUH pa3peruaeTcs 6e3
MIPUBJICYCHUS TUIIOTE3 O MapaUIEIbHBIX MUpax. Martepust — 3TO MapKepbl aKTUBHOCTH (CO3UAATENbHbIE
MPOIIECCHI), & aHTUMATEPUSI — OTIEPATOPHI ACAKTUBALINH (KOIbI OTMEHBI), BO3BPAILAIOIINE CPENy B
JMaMUHapHBIA HOMB. [Ipeobiaganme MaTeprun 00yCIOBIEHO TeM, YTO bombIioii B3peIB ObLT (ha30BBIM CTAPTOM
BcenenHol, cnenaBmuM CyMMAapHBI BEKTOp akTUBHOCTH [loToKa nosoxxurensHbIM. JIokanbHas
AHHUTWIALOWA — 3TO JIOTUYECKOC 3aKPBITUEC MPOLECCA, a BRIACTIAIOIIAACA SHEPTUA (FaMMa-KBaHTBI) — JIMIIb
MOOOYHBIH MPOAYKT («CUCTEMHBIH MIYyM») TPH SKCTPEHHOM COpOCe JTaBIICHUsSI CPEIbl.

e Uudopmannonnas yHutapHocTh: PopMa U CTpyKTypa 00bEKTOB HE XPAHSTCS B CTATHIHOM apXHUBE, a
KaX/IYI0 CEKYH/Iy IUKTYIOTCS (DyHIaMEHTaIbHBIMHU 3aKOHAMH THIPOJANHAMUKH HenpepbiBHOTO [ToTOKA,
MoJIOOHO CTAaOHUIIBHOU (hOpME CTPYH TEKYIIEH BOIBI.

e  Da3oBbBII CKAYOK BMECTO CHHTYJISIPHOCTH: BONBIION B3phIB HHTEPIPETUPYETCS HE KaK PACIIMPEHUE
CBEPXIIOTHOHM TOYKH B ITyCTOTE, & KaK MAaCIITAOHBIN (ha30BbIi CKAYOK Cpellbl BaKyyMa U3 JIAMUHAPHOTO
COCTOSIHUSI B TYpOYJICHTHBIN PEXKUM, MOPOJMBIINA MaKPO-BUXPH MATECPHH.

Takum 00pazom, MaHU(DECT EPEBOIUT BEKTOP HAYYHOT'O MOUCKA C (PUKCAIMH BHEIITHUX MPOSBICHUH («JIaMIIOYEeK»-
YacTHIl) Ha UccieloBaHue QyHIaMEHTAIbHON TMHAMUKHY CKPBITON Cpe/ibl, B KOTOPOH 3TH MPOSBIEHUS (GOpMUPYIOTCS.

Heo0xomMo noT4epKHyTh, YTO HCIOb3yeMbIe B JIAHHOW padoTe Metagopbl — OyIIb TO IMHAMUKA CBEPXTEKydel
KHUIKOCTH, KUIIAIAA JiaBa, II€HA WM BUXPU — HE ABJISAIOTCA 6y1(Ba.HI)HBIM OIITMCAaHUEM CKpBITOﬁ Cpe€abl. ABTOp HEC
MIPUBS3BIBACTCSA K KOHKPETHOMY (hHU3NYECKOMY 00pa3y. DTH aHAJIOTHUH CITYKaT JIUIIb JOCTYITHBIM HHCTPYMEHTOM
("s13p1KOM TIepeBo/Ia") 1JIs YEIIOBEYECKOr0 BOOOPaKEHHMSI, TIO3BOJISIONIMM HATJIAHO IepeaaTh aOCTPaKTHYIO
CTPYKTYPHYIO CYTb SIBJICHUI.

Ha rimyOuHHOM ypOBHE BMECTO MMIPOJANHAMUYECKUX 00Pa30B MOKHO HCIOIB30BaTh HUPPOBBIE MeTa(oOphI
(crcTeMHBIE AITOPUTMBI M TPOrPaMMHBIE KOJIbI) MIIH aKyCTUYECKUE MOJIETH (YaCTOTHBIE BUOPAIMH 1 PE30HAHCHI).
KiroueBpIM B KOHIIENILINY SBIISIETCS HE COCTAB CPENIBI, & CAaMHM ITpaBHiIa €€ caMOOpraHU3alH: HEPEPBIBHOCTb,
HEJIMHEHHOCTh, TUHAMUYECKOE COXpaHeHue (JOPMBI 1 aBTOMAaTHUYECKOE CTPEMIICHHE CHCTEMBI K KOMIICHCAIMH JIFOOBIX
BO3HHUKAIOIIUX BO3MYILIEHUI



