TEMHAA MATEPUA... 1IN HOBBIE
INPUKJIIOYEHNA HEYJIOBNIMOU

Hccaedosarue no obHapyceHUu0 memHOU mamepuu
3axauaemes He MOAbKO 8 AoOCMuXiceHUU
UHOUBUOYANbHBIX PE3YAbIMAMO8, HO U 8 OPMUPOBAHUU
cmpameauu, komopas 8 bydywem no3goaum

usbexcams owuUbOK U HANPABUM HAYKY HA 8EPHBLU NYMb
YHueepcumem Heeadbt

AmepuKkaHCKUe yU€HbIe O0Taye POCCUUCKUX M MOTYT ITO3BOJIUTH cebe
TPATUTh JIEHbI'M HA MOUCKU BCETO «TEMHOTO», aXke MaTepuu. Haium ke
MIOTIBITAEMCS TIOMOYb COKOHOMUTH CPEJICTBA, ecIu 3ax0oTAT. Ho B Havase —
CJIOBO aMEPUKAHCKUM CIIEeIIUAINCTaM.

Kak yuéHble HCKaJIu TEMHYIO

MaTepuio Ha 3emJie
Temnuasn MaTrepud — HEYJIOBHMOE€ BEIIECTBO, 3a KOTOPbBIM OXOTATCA

dusuku Bo BceMm mupe. ['pymna uccienoBaresei u3 YauBepcutera Hepasipl
IpOBeJjIa UHTEePEeCHYI0 paboTy M mOIpoOoBajia BBHIUMCIUTD 3arafl0uyHOE
BEIECTBO C TOMOII[bI0 ATOMHBIX YaCOB.

TemHass matepus cocrasiseT 85% Bcell MaTepuu BO BcesleHHOU, HO,
HECMOTPs Ha MHO>KECTBO acTpoU3UUECKUX JIOKa3aTeJIbCTB,
YKa3bIBAIOIIUX HA ee CyIlecTBOBaHHe, OOHapy:KeHUe TEMHOU MaTepuu /0
CUX TOp OBLIIO MPaKTUYECKU HEBO3MOKHBIM. Kak cieicTBue, HayKe JI0 CHX
IIOp OYeHb MaJI0 U3BECTHO O MPUPOJie U CBoMcTBax 3Toro gpenomena. Ho
HenaBHO Tmpodeccopa u3 YHuBepcutera HeBaasl (UNR) mposesnu
OOIITMPHOE HCCJIEJOBAaHUE U CYIECTBEHHO CY3WJIU 00JIaCTH «OXOThI» 3a
HEYJIOBUMBIM BEIIECTBOM.

TeopeTnyecku, CymecTByeT HECKOJBKO (POpPMYyJ MNOUCKA TEMHOU
Marepuu, ogqHako komaHzaa /lxxedpda baesurra u AHznpes JlepeBAHKO U3
UNR moso3peBaeT, 4TO OHa BO3HUKAeT W3 KBAHTOBBIX IIOJIEW IIpU
dopMHUpOBaHNU MaKpPOCKONIMYECKUX OOBEKTOB. MJiesi COCTOUT B TOM, UTO
TeMHasi MaTepus «cCIUIaBjiseTcs» B (OpMy IMy3bIPbKOB WJIU IIOJIOCOK,
KOTOpbIE MPOXO/IAT CKBO3b COJTHEUHYIO CHCTEMY U 3a ee mpeaesbl. UToObl
MO TBEPAUTD 5TO, YIEHBIE PEIIUIN OTHICKATH JIIO0bIE JJOKA3aTEIHCTBA TOTO,
YTO TaKue 0ObEKTHI BCTPEUAIOTCS Ha IIyTH 3EMJIH.



ITorckHu TEMHOUM MaTEPUHU € MOMOIIbIO

ATOMHBIX YaCOB

Cyna mo BceMy, TeMHasd MaTepus HEOJHOPOJHA, U €e CBepXJIETKHe
COCTaBJIAKOIINE MOTYT BbBI3BIBAaTh H3MEHeHUs B (yHJaMeHTAJIbHBIX
3aKOHAX OKpY:KamwIlero Mupa — K IpUMepy, MEHATh MAacCy KBapKOB,
9JIEKTPOHOB U JJIEKTpUUYeCKHe 3apAapl. Takue CABUTU B €CTECTBEHHBIX
KOHCTAHTaX MOTYT U3MEHATb YPOBHU AaTOMHOU 3SHEPruu, KOTOpbIE
rccsefioBaTesIn COOMPAINCh U3MEPUTHh C IIOMOIIbI0 aTOMHBIX YacoB, B
JTAHHOM CJIyJae BBICTYHAOIINX OYeHb yJIOOHBIM UHCTPYMEHTOM.

B wunHTepBBhI0O HOBOCTHOMY areHTcTBY Nevada Today JlepeBsiHKO
CPaBHWJI 3TOT IIPOIECC CO «CTEHOH, KOTOpas ABUIKETCA CKBO3b YaCOBYIO
CeTh W  BBI3BIBAIOIIYI0  CEPUI0  aTOMAapHBIX  YacCOBBIX  COOEB,
pacopocrpausomuxca mo GPS c¢ razaktumyeckoir ckopocTbio». CyThb
3aKJII0YaeTcss B TOM, YTO KOTJ]a CKOIUIEHHE TEMHOU MaTepUH ITPOXOIUT
CKBO3b MPUBBIUHYI0O HAM MAaTepPHIO0, OHA CJIOBHO «TSHET» 3a cOOOM Macchl
YaCTHI[ W CHIbl, KOTOpble OO0€eCIIeunBalOT B3aWMMOJIEHCTBUE MENKIY

yacturamMu. CTOUT y4ecTb, UTO

3TO sABJIEHHWE O4YeHb, OYEHb
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/" CBeT Ha CTOJIb Majio3aMeTHBIE
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CxemMma, COTJIaCHO

KOTOPOHN CKOILJIEHHSI TEeMHOU
MaTepUU MOTYT IepeceKaThes ¢
3emJien.

«HumO6» u3 TeMHOU MaTepUH SBJISIETCS TUIOTETHUYECKON 4YacThiO
raJIaKTUKU, OKPY>KAIOIIeN ee JINCK U JlaXke IPOCTUPAIOIIENCs /TaleKo 3a ee
npeaenamu. Ecim y Miegnoro Ilytu ecTh opeos U3 TEMHOU MaTepPUU, TO
3eMJIsl IBUXKETCS CKBO3bh HETO CO CKOPOCTBHIO 300 KM/c, WU Ke B 1/1000
ckopocTu cBeTa. OJHAKO KOT/Ia yUeHbIE HCCJIEIOBAIM OONIMPHBIN apXuB
JIAaHHBIX, COOpaHHBIM WX TMPEAINeCTBEHHUKAaMU, TO He OOHapyKUIU



HUKAKHUX JIOKa3aTeJIbCTB B3aUMOAeUCTBU (DparMeHTOB TEMHON MaTEPUU C
0OBIYHOI MaTepUen.

3axk/roueHue

Tem He MeHee, HWcCCIeOBAaHHE MO OOHAPYKEHUI0 TEMHONW MaTepUU
3aKJIIOYAETCS HE TOJIBKO B JIOCTHXKEHUU UHAUBUAYAIBHBIX PE3YJIBTAaTOB, HO
1 B QOPMHUPOBAHUU CTPATETHU, KOTOpPAs B OYAyIEM ITO3BOJIUT M30€KaTh
omOOK ¥ HAIPaBUT HAYKy Ha BEPHBIN IyTh. CaMU ydeHbIE€ YBEPEHBI, UTO
COBpeMeHHOe 000pyZI0BaHME MOMPOCTY HEAOCTATOYHO UyBCTBUTEIBHO JIJIA
oOHapyKeHUsI MeJbUYaUIliuX aTOMapHBIX CABUTOB, HO B OyayImieMm
AaHAJIOTUUHBIN  HKCIepUMEHT Ha 0OoJsiee COBepIIEHHBIX Mpubopax
YBEHUAETCS yCIIEXOM.

BoT ¢ TOuKu 3peHusi COBpEMEHHOU HayKH, COOCTBEHHO, 1 BCE...

A Termepeb...

J1oOopo nmozkastoBars! Miu naske

«IIOCTOPOHHUM» BXOJ ...
boasimoe BUIUTCA Ha PacCTOAHHUM... YT1oOBI IIOHATH YTO TaKoOe

TOPU30HT, JIy4dllle MOJHAThCA HaJ, 3eMJiel... UTOOBI OIeHUTh «3HaUeHHue»
Teopuu JUHIIITENHA JIJIs1 HAYKU, HAJ[0 TIOTBITAThCSA COPOCUTD OTU «BEPUTH»
c e€ HOT. UTo nepBbIM U cziesnan Hukosant BukrtopoBud JleBarios.

OTTONKHYBIIMCH OT HEOJHOPOJHOCTU IPOCTPAHCTBA, BO3HUKAIOIIEN
IIpU B3pbIBE CBEPXHOBOU 3Be3/bI (UeM OOJIBINE y/IaJIEeHUE OT «3IHUIIEHTPa»,
TeM JledopMalys IPOsBJIAETCA CUJIbHEE) U, HATIOJHUB €TI0 KOJIMUEeCTBEHHO
orpannueHHou matepueu, H. B. JleBallloB BBICTPOMJI CTPONHYIO TEOPHUIO
3apOXK/JIeHUA KU3HU Ha IUIAHETe, MOACHWI NPUYUHBI OABJIEHUA Pa3yMa,
OTKPBUI ~ MEXaHU3Mbl IIAMATH, MBIIUIEHUS, ONHCAJT  IPOILECCHI,
TIPOUCXOIAINNE TIPU POXKJIEHUM YesioBeKa U CMEepPTH, UCTOKU OoJie3Hew,
MPUYUHBI U CJIEJICTBUSA 3TOTO, 00JIauMB €€ B BechbMa JIOCTYIIHYIO JIJIA
nonnManusa dopmy. JIr060l HENPeAB3ATHIN UNTATENh 6€3 TPyJa HATIOJTHUT
U yTOUHUT IlepedyeHb 3aciyr 3Toro Besmkoro Pycckoro Yuénoro mnepep
HayKou U Yes10BeueCcTBOM...

Onenuts caesmanHoe A. M. XaTtpIOOBBIM, HamoJiHuUBIIero HoBwle
3HaHUS MPAKTUYECKUMH pacyéTaMud U HOBBIMU (akTaMu, MOKHO Oyzer



JINIITH TIOCJIE TOTO, KaK CTAaHyT IyOJIMYHBI BCE €ro TPy/bl MO (U3UKe
ATOMHBIX CTPYKTYD, MY3BIKQIBHOU Tabynlle XUMUUYECKUX 3JIEMEHTOB,
MaTeMaTuke «Kaseiockon», 3akoHam JBUKeHUsA Makcuma, Teopum
MPOCTBIX YHcea A (HOPMUPOBAHUSA YaACTOT KUBOU KJIETKU, (HUTO-
QYHKIIUY 30JI0TOTO ceYeHUsI KaK OCHOBbI (DOPMUPOBAHUSA KUBOU KJIETKU,
pa3paboTke crnenuagbHbIX (GopMysa I HeOeCHOM MeXaHUKU, TalJulle
aTOMHBIX CTPYKTYP U ApyruM paboraMm. Ho u ocTyiHBbIE HA CETO/IHA CTaThU
Q0T HEMAJIO MHUINM I Pa3MbINUIEHUH, XOTA U MOTPeOyroT 60bImX
YCUJIUH JIJI1 yCBOEHUST HEITPOCTOTO HAyYHOTO (yH/IaMeHTa U cOOCTBEHHOU
aBTOPCKOU TEPMUHOJIOTHUH.

b. B. MaxkoB /IONOJHWJI TEOPHI0 HOBBIMHU IPEACTABJIEHUAMU O
IIPOCTPAHCTBE M MAaTEPUH, HAIOJHHUJI CJI0Baph, HAIpUMEpP, MOHSITUAMHU
«UHEPIIMOHHAA U HEMHEPIMOHHASA YACTh», «IPUTKEHHE-OTTAaJIKUBAHHE»,
«TapMOHHA  4YeThIpEeX  COCTOAHHUM»,  «TpaTTa»,  «dJHEpPreTuJecKue
cyOCTaHIIMM  NPOCTPAHCTBO-BPEMS, SHEPTHUA-BpPEMSA U  DHEPIHU-
nHpopMaInuu», MOACHWI WCTOKM MHOTHX HAYYHBIX  «HEOBLIHI»
CErOHAIIHNX (PU3NKOB M «BEPHYJI» HMX C HAyYHBIX «He0ec», I7ie OHHU
Pa3bICKHUBAIOT IIPOAYKTHI CBOMX HAYYHBIX (paHTA3UM B BUJIE BCEBO3MOKHBIX
«0030HOB», Ha 3€MJIIO.

«Yto Ttakoe marepusa? Kak oHa obpaszoBasach? CKOJIBKO €€ (opm
CYIIIECTBYET, KaK OHU MeXAy coO0U B3aMMOAEUCTBYIOT?! DTU U Apyrue
BOIIPpOCHI Oyz0opaskaT MO3T 4esIOBEKa y»Ke He OJHO ThicsdesieThe. YToObl
HAWTH OTBET, UEJIOBEUECTBO OOpaIlaeT CBOU B30p U B rirybuHsl KocMmoca, u
B Mukpomup. Ho, yeMm /asbplile TpOJIBUTAeTCA B O3TUX HAIpaBJIEHUAX
TO03HAHUE YeJI0BEYeCTBa, TeM 0OJIbIlle BO3HMKAET BOIIPOCOB U 3arajiok, Ha
KOTOpble HUKTO He HaXOJUT OTBeTa...», Hamucayg H. B. JlepamioB B cBoel
pabore «Ilociennee oOpaieHne K YesoBeuecTBy» IMOUTH JAECATH JIET
Ha3a/. BoIIpocoB 1 3arajoK y 4esjioBeyecTBa ¢ TeX 0P MEHbIIIE He CTaJI0, He
CMOTPsI Ha ero ycuius, a Takxke Tpyabl H. B. JlepamoBa, A. M. Xatbsi00Ba u
b. B. Makoga.

! DHeprus BJTO — I[EHHOCTHO BBIpaXKeHHasdA cHocoOHocTh Cyiero B
COITPOBOK/IEHUM JIOKAJIBHOTO WJIM BCEMECTHOTO IIEPeX0/ia U3 COCTOSHUS HEMEPHOTO
CBOEro HeOBITUA B Ilesieco0Opa3Hoe ObITHE MEPHON MacIHITaOHOCTH B 3aBUCHMOCTU OT
HEMHEPIIMOHHOTO  WJIM  WHEPIIMOHHOTO  CBOUX  COCTOSHUM,  OIpeZesIsSIonX
TOCJIETYIONIYI0 HeMaTepHUaIbHYI0 (HEBEIHYIO) MJIM MaTepUAJIbHYIO (BelrHyo) dhopMmy
cBoero KoHCTPYKTUBHOTO BOIUIOIIEHUS B CPeJle OKPY>KAIOIIEro MPUHYKAEHUS U ABJIATH
co0010 00Opsi’KeHNe 3apsjia SHEPTUHN U KOJIMYECTBO €€ IMOBEJIEHMUsI, BhIpaykas 9TUM CYThb
(pyHKIMOHAIIPHOTO HaJleJIEHUs U COXpPAaHEHUs BCeX BUJIOB TApDMOHUU uepe3 JelCTBUS
MPUTATUBATh-OTTAJIKUBATh B IIpefiejlax OOpeTEeHHBIX PAMOK CBOEr0 3HEpPreTHUYeCKOTO
noteHnuasna u maccel. HUU IIYC, «KoncrpyktuBHas Teopus Beero».



[TompobyeM NTPUOTKPHITH ABEPh K HOBBIM 3HAHUAM, JIUIIEHHBIM
SUHIITENHOBCKUX OTPaHUUEHU.

Marepus. «Bce Bemu B ITogHebecHOM poKaaloTCs B ObITHH, a OBITHE
poxkaaerca B HeObiTum» (JIao-mi3p1). IloHATH mpowuclIenliee U
MIPOUCXO/IsAIlee OYeHb MPOCTO U He OueHb. Beab I 3TOTO HA/0 «BCETO
JIUMIb» CMEHUTh TEKYIIUM (PyHIAMEHT MHPOBO33PEHUsS C MaTepHaInu3Ma
Ha «MaTePUATUCTUUYECKUH Hean3M Ha O0a3rce SHepronH(pOpMaIruOHHOU
ITUAJIEKTUKH » .

Marepuasiu3M  «3arHaji» MaTEPUI0 B  IIPOKPYCTOBO  JIOXKeE
MIOCJIeIOBATEJIBHOCT «TBEPZIOE TeJA0 — JKHJAKOE — Ta3 — IIa3Ma
(HeopraHn3oBaHHAasA)», B KOTOPOE BCsI OHA HUKAK HE ITOMEIAeTCs, T0O3TOMY
90 % e€ OTHeCceHO K «TéMHON». Ha «cBeT O0kuli» OHA BIIEPBbIE SBJIEHA
H. B. JIleBamoBsiM u A. M. Xatbi60BbIM. I1epBblil 13 aBTOPOB, B YaCTHOCTH,
MOSICHWUJI IIPOUCXOXKIEeHHEe U Pa3BUTHE MAaTEPUU C MOMOIIBIO ITOHATHU
«IIeEpBUYHBbIE MaTepUN», «HEOAHOPOAHOCTh IMMPOCTPAHCTBA», «MEPHOCTb»,
«k03(pGUIHUEHT KBAHTOBAHUA», «CYIIHOCTb». BTOpOUW HCHOJIB30BAJ JIJIsA
TOTO K€ OKTaBy, aJib0esi0, 3aps/, MOTEeHIUAJ, YTOJI CKOJIbKEHUsI, MO3T U
Jlasl JIIOJsIM MHOe, OoJiee MOJIHOE IIPeACTaBJIeHHE O COCTOSSHHN aTOMHBIX
CTPYKTYP: BBICOKOOPTAaHHW30BaHHasA IUIa3Ma -> MaTepuajbHOE Tejlo ->
JKUJIKOCTh -> Ta3» € yKa3aHHWeM TOYHBIX TPaHUIl Iepexojia U3 OJIHOTO
COCTOSTHHS B Jpyroe B oktaBax2: ((128) -> (126 — 74) -> (72 — 66)) ->
(64) ——>(62-394)->(32—28) - (24 — 26) -> (22 — 16).

IMeHHO Ha ypoBHe 64 OKTaBbl U IIPOJIETAeT «TpaHUIlAa 3HAHUN»
coBpeMeHHOW Hayku 1o A. M. XaTbIiOOBY, C OTHOU CTOPOHBI KOTOPOU —
BUJIUMOE, PETrUCTpUpPYyeMOe U HCCJIeAyemMoe, ¢ APYrol — «TemMeHb». U
pubOPOB B cpejie 10 64 OKTaBBI JJI1 N3MEPEHU XapaKTEPUCTUK CTPYKTYP
B 00Jiee BBICOKHX OKTaBaxX HeE CYyIIeCTBYeT B Kakue Obl YMOIIOMpau€HHBIE
(opMBbI OHBIE CpPe/ICTBA HE OOPSKAIIHICH.

W Bc€ e OTKyZa OepeT Hauao «peKa MaTepuu» U KaK COOMPaIoTCs
eé «pyderuKu»?

OTBeT HaA 3TOT BOIIPOC JIEXKHUT 3a I'PaHbO MAaT€pHAJIM3Md, XOTb H
HOCHUT BCE€ MATEPUAJIbHBIE «IIDHU3HAKH».

1HUU LYC, B. B. Makos. «YTo ecTb cyTh «CoBepIIeHHBIN pa3dyMm UesioBeka».
2 Eciu npexactaButh cebe BOJIHY, MMEIOIIYIO JBa KoJyieOaHUS B CEKYHAY, TO
CTelleHb 3TOr0 YHCJIa U eCTh OKTaBa.



[Tpomiecc «KOHCTPYKTHUBHOTO oOycTpoiicTBa Bcero» HaumHaeTcs C
BOIUIOIIEHUS Ha MPeAeIbHO MUHUMAJIBHOM HEJeJIMMOM ypoBHe. MIMeHHO
Bcero, mOCKOJIBKY «OKOHUYaTeJIbHO O0OpeTaeMoMy BHJy OOBEKTA,
HE3aBHCUMO OT €ro pa3MepoB IpeJiecTByeT (opMHUpOBaHUE TakK
Ha3bIBaeMoro «KOHCTpyKkTa JelcTBUii». B pesysbTaTe NPUHYKIEHHOTO
OTKJIOHEHUSA CBOUX BHYTPEHHHUX paHee CTAOWJIBHBIX COCTOSIHUM BO BCeX
yeThIp€Xx (opMax rapMoHUHM! OHHU OOpsSKAIOTCA HA  BEJTUUYUHY
TIOSIBJIAIONIETOCA 3JIEKTPUYECKOTO 3apsijia, KOTOPbIM MO Mepe pa3BUTUA
obOpeTraeT HamboJiee YCTOMYUBYIO JIOZeKad/IpaIbHYI0O (popMy, a y3K 3aTEM B
pe3yabTaTe KOJIUYECTBEHHOTO U KaueCTBEHHOTO M3MEHEHUU IPOUCXOAUT
OOpsi>KeHUsI €€ YacTH B BENIECTBO. 3aBepllaeT IIpollecc MPUAHUEM €ro
MIOBE/IEHUIO YIIPABJISAEMOT0 COCTOSHUA»2 (TO ecTh coszzlaHueM CucreMsl
YupasiieHusi, pasroBOp O KOTOPOM BBIXOAUT 3a PAMKH JAaHHOTO
IIOBECTBOBAHUSA).

dror mponecc — KOHCTPYKT, NPUMEHUTEIbHO K BJIEKTPOHY
BOILJIOIIAETCSA Ha 3aBEPINAIOIIEN CTaUMN B KOJIMUECTBE 105-107 MAaTHUTHBIX
yacTul, 1 (POTOHOB, KOTOpPble OH COZEpKUT. V1 B pacceMBaHUM TEKYyIUX
HAYYHBIX 3a0JIy:KIeHUN Ba)KHO TaK)Ke, UYTO OJJIEKTPOH «He SBJAETCA
MIPOJIyKTOM KaKOT'0-TO IIPEIIIECTBYIONIETO ero MIOSIBJIEHUIO
HACUJIBCTBEHHOTO pacmaja 4vero-aubo (B 4YE€M MBITAIOTCA HAc yOeauThb
CTOPOHHUKH TeOPHUH IDUHIITENHA), TOCKOJIbKY MCTUHHBIM MUp Ha caMbIxX
IIEPBBIX  CO3UJIATEJIbHBIX  IIarax CBOEr0  BEI[HOTO  IPOSBJIEHUA
pas3pylieHueM HUKOrAa He (QopMmupoBaicsa, He @opMmupyerca u
dopmupoBaThcsi He OyzeT»3, a HA00OPOT Ipe/iCTaBIsAeT COOOU «IMPOJIYKT
CO3U/IATEJIbHOTO 3aBEPIIEHHOTO pe3yJIbTaTa, BOIUIOTUBIIMU uepe3 cels
TPaH/INO3HBIN  KocModu3UuecKui  mporecc (B JIBMIKEHHMHU U
B3aMMO/IENCTBUN), KaK MEPBHIM IAKOUEK MUPOIPOSIBIEHUS U3 COCTOSTHUS
HeBen(Horo Cylero B coctosinue BenfHoro Cyliero, a 1o CyTH Iepexo/ia u3
HeOBITUS B ObITHE! »4. CTOJIb K€ TPaHAUO3HBIM « KOHCTPYKTOM SIBJISIETCA U
S7TPO aTOMA, COCTOSAIIEE U3 MATHUTHBIX YaCTHUI], 00J1a/IaI0NUX COOCTBEHHOMN
IUIOTHOCTBIO 108 TOHH/CM3 KaxKaasi».

A BMmecTe OHH, T.€. 4pa aTOMOB U J3JIEKTPOHBI, TOJIBKO JIUIIIb 34 CUET
MHUHHUMAJIbHO-HEAE/INMbIX I[GﬁCTBPIfI IIPUTATUBATb-OTTAJIKNBATDH

1t TapMoHHUS MHWHUMAJIbHO HeAeaUMON (opmbl (TeTpaszap), TapMOHUS
MHUHUMAQIGHO HEAETUMBIX JIEUCTBUN (MIPUTATHUBATH-OTTAJIKUBATh), TADMOHUS IOKOSA U
rapmoHus nesnecoobpasnoctu. HUU 1IYC, Koncrpykrusaas Teopus Beero».

2 HUU OYC. «KoncrpykrusHasa Teopusa Beero».

sHUU 1IYC. «KoncrpyktuBHas Teopus Becero»

4 Tam xe.



(GopMUPYIOT CJIEAYIOIMNN CO3UAATENIBHBI KOHCTPYKT MUPOYJIOKEHUS —
aToM». Jlajee cieayeT MOJIEKYJISPHBIA W 0Oojiee BBICOKHME YPOBHU
yJ10’KeHUI MaTepuu, o0peTaroliell UHble pa3audHble (DOPMHI.

CraproBhIM e opra"gusyomuMm Hagajiom  «HeCKOH4YaemMoro
KOCMO(}U3UUECKOTO Tporecca npu (GOPMUPOBAHUU 3Be3/ U IUIAHET B
KaXK/ZI0OM TaJlaKTUKe OT/AEeJIbHO, UTpPaeT MaTepus MarHUTHONW BHEPruul,
KOHKDETHO IIepBUYHO TeHepupyeMas MarHeTapaMH 3TOW TaJIaKTUKU U
oOpsikarolasicsi B MarHUTHblE TIOTOKU M3 MATHUTHBIX YacTHUI[ C
MOCJIeAYIOMMM  WHUIUWATUBHBIM  y4acTHEM HUX B II03TAalHOM
dopMupoBaHMM  BelllecTBA € IPEA-aTOMApPHOTO YPOBHS  MEPHOU
MacIITaOHOCTH, Jajiee MOJIEKYJSAPHOTO W JI0 3BE3AHO-IJIAHETAPHOTO
BKJIIOUUTEJIBHO»2.

CoBpeMeHHOU HAyKOW MPaKTHUUYECKU YIIYIIeH U He pacCMaTpUBaeTcs
B KauecTBe CYIIECTBEHHOT'O BOIPOC OOpeTeHHs MaTepueldl KOHKPETHOU
dopmbl. [IpUUUHBI TPOUCXOAAIIETO — 32 paMKaMU AaHHON paboThl. JIumib
B OT/IEJIBHBIX CBOUX 00JIaCTSAX OHA ONEPUPYET
«TIPOEKIUSMU » KyOU4JeCcKOn dopm™mbiI.
CTabMIbHOMY K€ COCTOSIHHIO, B KOTOPOM
MpeObIBAIOT «KJIIOUEBbIE» 3JIEMEHTHI BCETO
Cy1ero COOTBETCTBYET ZIoAeKasdpP.
OkoHuaTesibHO  oOpeTaeMasi  pa3BUTHEM
CTPYKTYpa, onpesiesieHHasA « KOHCTPYKTUBHOU
Teopued BCEro», — BHEIIHUUN 3Be3A4aTbhlil
TPUAH/Ia3M0ad/Ip, N300paKEHHbIE HA PHC. 1
(cosman HMUM 1IYC), «obecneunuBIINHI

Puc. 1

ABJIEHHOe OOps>KeHHe B CBOEM JIOHO KOCMO(]HU3UYECKUX IIPOIEeCCOB U3
pPa3HBIX BHUJOB HYHEPTreTHUECKUX CcyOCTaHIIMU IpOoCTpaHCTBa-BpeMs,

! Marepusi MarHUTHON 3Hepruu (MarHuTHas yactuna — MY) — 3To mepBuYHas
Marepus ¢ K03hPUITUEHTOM KBAHTOBAHUSA, OTJIMUHBIM OT KO3(pdUIIMEeHTa KBAHTOBAHUSA
MEpBUYHBIX MaTepUl, CJararolux BCIO THOPUAHYI0O MATEPUIO HAIlero MPOCTPaHCTBA-
BcenenHoii. OgHaKo MpU HECTIOCOOHOCTY CJIMBATBHCA € EPBUUYHBIMU MaTepusamu (ITM)
«Halero Tuma» W (QopMuUpoBaTh C HUMH TruOpujHble ¢GopMbl, MY crmocoOHbI
B3aUMOJIECTBOBATD JAPYT ¢ JipyroM u ¢ IIM «Hamero tTumna» (B 4acTHOCTH 00J1a/IaloT
CBOUCTBOM NIPUTSIKEHUS — OTTAJIKUBAHUS), YeEM M OOBACHSAETCA CTPYKTYPHPYIOIIEee
Havaino MY g IIM «namtero tuna». HUM LYC, «KoncerpykruBHasa Teopus Beero».

2 HUU OYC. «KoncrpykrusHasa Teopusa Beero».



SDHEPrUM-BpeMs U 3SHepPTruu-mHOpMaluy, HAXOAAIIUXCA BO B3aUMHOU
FapMOHUU JIpYT OTHOCUTEJIBHO ApyTra»?.

B teopuu H. B. JleBaiioBa 3T MaTepuu, Ha3BaHHbIe IIEPBUYHBIMU U
KOJIMYECTBEHHO OTPaKaloIe BO3MOXXKHOCTH 3eMJId II0 UX OOpeTeHUIO,
Jajiee CJIMBAIOTCA B COOTBETCTBHU C «HAIIUM» KO03(GQGHUINEHTOM
KBaHTOBaHUA (0,020203236) u o0OpasyioT ¢dusmdyeckoe (M3 MaTepuu,
yciaoBHO HasBaHHBIX H. B. JleBamoBsim ABCDEFG), apupuoe (ABCDEF),
acrpaiibHoe (ABCDE), mepBoe (ABCD), BTropoe (ABC), Tpetbe (AB) u
yeTBEPTOE (A) MeHTaIbHOE Tejia. COOTBETCTBYIOIIYE IMATIa30HbI MEPHOCTH
obpaszoBaHUs IPUBEJIEHBI HA PUCYHKE 2.
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Puc. 2

C TOYKM 3peHUs TEePMUHOB, HCHOJIb3yeMbIX A. M. XaTbhIOOBBHIM,
IIPOJIaBJIMBAaHNE KaUueCTBEHHOTO Oaphepa Mexkay GU3nIecKUM U 3QUPHBIM
YPOBHSIMH IIPOMCXOJIUT MPU M3MEHEHUU ayibbeso Oosiee yeM Ha 224 %,
Mexay (PU3NYEeCKUM U acTPaJIbHBIMHU — Ha 484 %, Mexay puandecKuM u

1HUU HYC. «KoncrpykruHas Teopus Beero».



IeEpPBBIM MEHTAJIbHBIM — Ha 728 % (OT HOPMBI) U CIAEAYIOMIUA «IIOPOT» —
964 %.

B pamkax mepHocTH Hamreid BceneHHOU (3,00017) MOTYT CIIUTHCS
TOJIPKO CeMb IIEPBUYHBIX MaTepuil. YBeJHMYeHHEe MEpPHOCTH Ha
k03¢ PUITMEHT KBAaHTOBAHUS IMPHUBOJUT K POCTY KOJIMYECTBA IEPBUYHBIX
MaTepuid, KOTOPble MOTYT CJUTHCS B Ipejesax JAaHHOTO ITPOCTPAHCTBA.
Takum o6pazom 006pasyroTcs Apyrue BeeseHHble, mapasiesibHbIE HAIIIEH!,

NHepriuasibHOE ¥  HEWHEPIMAJIbHOE COCTOSTHHME MAaTEpUU B
npeacrasieHuax b. B. MakoBa Takke HMeEWT CBOM OTaUuYuA. «Jlad
IUIaHeThl 3eMJid IIpefiesl YPOBHS OKTaB JIJId BHEPTUHd HHEPIUOHHOTO
COCTOSTHHSI COCTaBJISAET OT 8 0 60 OKTaBhI (Frones. sapsna=28+260 repir). s
SHEPTUuM, COOTHECEHHBIX CBOMM  COCTOSIHUEM K  IIOJIOKEHUIO
«HEUHEPITUOHHOE», XapAaKTEPUCTUKU HMX YACTOTHHIX IlIapaMeTpOB
U3MeHsieMble 110 MPUYMHAM IIPOrpaMMHOTO (YCTaHOBJIEHHOTO) WJIA UHOTO
yIIPaBJIAEMOr0 XapakTrepa. l3MeHeHHe XapaKTEePUCTHUK BOIUIOIIAETCA
yepe3 UYaCTOTHble U3MEHEHUsA KoJebaHUN 3apsA/ioB MO TpaHAM
DHEPreTUYEeCKUX pemieToKk U H3MEeHEeHUsd YIJla CKOJIbKEHUA 3apsjioB
OTHOCUTEJIbHO TpaHer penieTok (M3MeHEeHHs B TOBEJEHUU 3apsja, a
3HAYUT U U3MeHeHHue ero (GyHKIWH, HO He MoTeHnuasna). /[yia miaHeTs
3eMJisl TIpejiesT YPOBHS OKTaB JJIA SHEPTrUNl HEMHEPIIMOHHOTO COCTOSHUSA
COCTaBJISIET OT 62 710 512 OKTaBBI (F wone6. sapsma =262+2512 TEPIT) »2.

CxoACTBO BCeX MOAXOA0B — B CYIIECTBOBAHHM YETKOTO pas/esieHUsd
CYILIECTBYIOIIUX BUIOB MaTepUii, KOTOpOe Ha MOHATHOM JUUIA «0ObIBATEJISA »
sI3BIKE CBEIEHO HAYKOU K «TEMHOUW» M, TOT/JA YK, 0 aHAJOTUH, O KHA
OBITh U «cBeriasgs». KosMuyecTBEHHBIE CETOAHAIIHHE OIEHKH UX
COOTHOIIIEHUSI  JIUIIIEHbl  Kakoro-jimbo  CcMbIcJla B OTCYTCTBUH
OOIENPUHATHIX IIPEACTABIEHNH O MPOUCXOXKIEHNN MaTEPUN U 3aKOHAX e€
cylecTBoBaHUs. JIJisl TEKyIero ypPOBHsI IIOHUMAaHHS BIIOJIHE JOCTATOUYHO
OCO3HAHMS KOJUYECTBEHHOTO IIPEBAJIMPOBAHUA «TEMHOW» MAaTepHUM.
JlocTaTOYHO, MOCKOJIbKY OJHOTO 5TOTO (aKTa JOJKHO XBAaTUTh MJIA
nmoHuMaHusA 6e3(c)CMBICIEHHOCTH TEKYIIUX HayYHBIX OLIEHOK Bcero uepes
IIPU3MY CETOJHSAIIHUX BO3MOYKHOCTEM W3yUYEeHHUs] MEHbIIEHd 4YacTu
OKPY>KaloIlero Hac.

[Iporecc KOHCTPYKTUBHOTO oOycTpoiicTBa Bcero mpuMeHUTENTBHO K
«TOUEUHOMY>» OOBEKTY JIETKO IOSICHSAETCA €ro OKOHYATeJIhbHOU (OpMOH,

1 H. B. JIeBamos. «ITociiemaee obparieHre K YeroBe4ecTBy ».
2 HUU OYC. «KoncrpykrusHasa Teopusa Beero».



JIOCTYITHOW 3pUTEJIBHOMY BOCIHPHUATHIO B /JAUANa30HE CETOHAHSIIHETO
cosiHeuHOro cBeTa (48 oxraBa!). Bosee cji0KHBIE MOHATUA, HAIPUMED,
«KoHceTpykT» mi1aHetapHoro Paszyma, TpeOyioT caMOCTOATEIBHOTO TOMCKA,
OJIMH U3 Pe3yJIbTaTOB KOTOPOTO N300pak€H HIKe. MOYKHO TIPEITIOIOKHUTD,
yTo TMOA00HBIN «KOHCTPYKT» TpeacTaBiisieT co0oil HAbOp 3eMHBIX cdep,
chopMHUPOBaHHBIX IPU €€ CO37]JaHUM, KOTOPBIN JOIKEH OBITH «3allOJTHEH»
COBOKYIIHBIM PazymoM WHAWBUAYYMOB, JIOCTUTIINX IIpEAEIbHBIX Ha
CETOZHS COCTOSTHUM Pa3BUTHSA C TOUKU 3PEHUS BO3MOXKHOCTeH 3emun (512
OKTaBa), YTO Ha 0ase MEpPBUYHBIX MaTepPUM IIPEACTaBJIE€HO Ha pHC. 3.
VIMEHHO TaKoe COCTOSIHHEe TapMOHUH «KOHCTpyKTa», «3aloJTHEHHOTO»
COOTBETCTBYIOIIIUMU SHEPTUSAMU HWHAUBUAYYMA, BEPOSTHO, «OTKPOET»
CJIeAYIOINNA  YPOBEHb COBEPIIEHCTBOBAHUA IUIaHeTapHOro Pasyma.
«KOHCTPYKT» AJ1 OHOTO, OYEBHUIHO, TABHO TOTOB. /€10 32 MaJIbIM...

Tesno Cepa

Puc. 3

[lemouka «KOHCTPYKT — OSHEPrus — BeEIIeCTBO — yIIpaBJEeHUE»
HEIIOKOJIeOUMO sIBJIEHA Ha BCeX YPOBHAX CYIIECTBOBAaHUS MaTepPUH OT
MeJIbYalIllero ypoBHS J0 Makpo-. «Belciime» A8 HAIIUX TEKYIUX
IpejicTaBJIeHU YPOBHHU 00pas3yioT ycJIOBHO Ha3BaHHbIe H. B. JleBamoBbimM
CYIIEPIIPOCTPAHCTBA TIEPBOTO TOPsAAKa, (32 CUYET CHAUSHUA JIEBATU

1 A. M. Xatpi60B. «Mo3sr (rmoutu no /lapBuHy), win noapakanue /1. CBUpTy».



IIEPBUYHBIX Marepuii), BToporo (mecsatu), TpeThero (OAUHHAAIATH),
YeTBEPTOTO CyNHepIpocTpaHcTBa (ABeHaANaTH). VX OKOHYaTebHasA popma
— IIEeCTHIyYeBUK (QHTUIIECTHIYUYEBUK) — Ppe3yJIbTaT B3aUMOJEHCTBUS
CYIIEPIIPOCTPAHCTB MeskAy coboii (puc. 4, co3man H. B. JleBamoBbiMm).
[IpyHIUNHATBPHOE OTJIMYHME IIEeCTHJIYYeEBHKA U  aHTUIIECTUIyYEBHKA
3aKJII0YaeTcs JIMINh B HaIpaBJIEHWU IlepeTeKaHWs Marepuil. B ojHOM
cJIyyae, MaTepHUH U3 APYroro MaTPUYHOTO IIPOCTPAHCTBA IMPUTEKAIOT Yepes
IIEHTPAJIbHYI0 30HYy CMBIKAHHSA MATPUYHBIX IIPOCTPAHCTB U BBITEKAIOT U3
HAIller0 MaTPUYHOTO MPOCTPAHCTBA uepe3 30HBI HAa KOHIAX «Jayden». B
AHTHUIIECTWIYYEBUKE MaTepPUU II€PETEKAl0T B  IPOTHBOIIOJIOKHOM
HampaBsieHun!,. [Ipu4émM, KOJIMYECTBO «JIydel» OMpeessieTcss TeM, YTO B
HaIlleM MAaTPUYHOM IIPOCTPAHCTBE MOTYT CJIUTHCA HPU OOpa30OBaHUU
MaKCHUMaJIbHO, YEThIPHAAIATh (pOPM MaTepuil JAaHHOIO THIIAa (MEPHOCTDH
BO3HUKIINET0 OObeIUHEHUsS METaBCEJIEHHBIX paBHA 7=3,14...). 3Ta
COBOKYIIHas MEPHOCTh OJiM3Ka K TpEM2 (UTO W IOPOAUIIO JIOCYKHE
IIpe/ICTaBJIEHHUsI O HAIIIEM ITPOCTPAHCTBE KaK O TPEXMEPHOM).

°~ "’
— e,

Puc. 4

[MlecTuydeBUKN W  aAHTUIIECTHJIYYEBUKH O0O0pa3ylOT COTOBYIO
CTPYKTYPY B MATPUYHOM [POCTPAHCTBE U CO3JAI0T «CKeJIeT» —
«KPUCTAJUTUYECKYIO PEMIETKY» MATPUYHOTO MPOCTPAHCTBA, «CBEPHYTOIO»

tH. B. JIeBamos, « Heoguoponnas BcesienHasg».
2Tam xe.



B JIeHTy MébOuyca (puc. 5), B KOTOPOH 00ecliedynBaeTcsa CTaOUIbHOCTD 3THUX
oOpa3oBaHUM!.

Puc. 5

VctTouHukaMu MaTepUu JJIEKTPUUECKOU W MarHUTHOW SHEPruu
WHEPITMOHHOTO ¥ HEWHEPIIMOHHOTO COCTOSIHUA, KaK Y»Ke TOBOPUJIOCH
BBIIIIE, SABJISIOTCS COOCTBEHHbBIE TAJITAKTUYECKHE BO3MOKHOCTU M BHEIITHUE
HCTOYHUKU. U Te u Apyrue — cjefcTBue paboThI IMyJIbCAPOB, KBa3apoB U
MarHUTAPOB.

B Conneunoir CucremMe «TreHepaTOPOM» 3JIEKTPUUECKOU MaTepUuu
(boToHOB) M MarHuUTHBIX yacTtul] sBjasercsa CosHnoe (Ha HEM — BOCEMb
MarHuTapoB, HEKOTOPble W3 HUX HMEIT [0 TPHU-YEThIPE «BBIXOZA» -
TEMHBIX IATeH). «CBETUJIO» Ha BBIXOJIE€ B OJHY CEKYH/Y «BBIZIA€T 5 MJIH.
TOHH/CEK MarHUTHBIX YacTul] U dotoHOB2. Jlo Hamiel 3eMJi U3 BCETO
«BBIIIEJIIIETO» U3 HETO KOJMYECTBA JOXOAUT U MPOXOJUT BCIO CJIOKHYIO

! Bosee moapoOHO o JeHTe Meébuyca W IIpUYMHAX OOpeTeHUs I0I00HOMN
MpOCTpPaHCTBEHHOU GopMbl MOkHO npounTtaTh y 1. M. Konapakosa B Tpyze «Yuumcs
II03HaBaTh MUP», YPOK 17 « MHOroo6pasue u rapMOHUA MaKPOKOCMOCA».

2A. A. JlyyuH. «CucrteMHasa pU3NKa».



Koncrpykuuo Atmocdepsl 3eMn TOJABKO 4YacTh U3 HUX, HO IIPU 3TOM
doToHBI B (puHANE MOAXOAAT CO CKOPOCTBHIO OKOJIO 300 000 KM/CeK, a
MAarHUTHBIE YaCTUIIBI IPUMEPHO CO CKOPOCTBHIO 240 000 KM/CEeK»1.

Conneunble GHoTOHBI (U (HOTOHBI C UHBIX 3BE3]]), KAK MaTepUaibHbIe
HOCUTEJIM MAaTEPUM JJIEKTPUYECKON HHEPTUH, IPUHUMAIOT «y4acTHe B
KOCMO(DU3UIECKHUX ITPOIIeCCaX IJIAaHETHI: (DOPMUPOBAHUE U PETYIUPOBAaHNE
YaCcTH KOMILJIEKCHOTO TEIIO-CBETO-3HEPro OayiaHca IUIAHEThI, KaK BayKHOU
YacTH CJIOKHeumero cobopHoro aHcamb6iasa Bced kocModusuku Eé
SHEPIui; MNOAJEep:KaHUe W CONPOBOXKEHHe IpoleccoB (GOpMUpPOBaHUE
BelllecTBa KakK TakoBOoro (KOCHOrO M JKHMBOIrO); o0OecliedeHHe WU
yIIpaBJIAoIlee COIPOBOXKeHNE B chepe ObITUA (BJIOPHI €€ TeTePOTPOPHBIX
IPOLIECCOB MO MepepaboTKe KOCHBIX MUHEPAJIOB MPUPOJHOTO eCcTecTBa B
MIpOU3BO/IHbIE OOJIee CJIOKHBIE MUHEPAJIbl PACTUTEIHHOTO CJIECTBEHHOTO
IPOUCXOXKJEHNsA, HO YK€ B paMKaxX JaJbHEUIIEr0 COIPOBOMXKAEHHA U
BBIPAOOTKHA BaXKHEUIIUX YCJIOBUU >KU3HECONPOBOXKJEHUA IS KUBOU
KJIETKH; COBMECTHOE yJacTHe C MarHUTHBIMH YacTHIAMU (Kak MaTepuen
MarHUTHON BJHEPruu) B Iporeccax GOpPMUPOBAHUA YaCTU KOCHOTO
BEIIECTBA U COIPOBOXKJAIOIIETO YIIPABJIEHUS CJI0KHBIMU IIpolleccamMu II0
OOpSI?KEHUIO U3 3TOTO KOCHOTO BEIECTBA B CTPYKTYPhI MECTOPOKIAEHUN» U
MHOTO€ Apyroe»2.

MarHuTHbI€ Ke YaCTUI[bl «CBA3HO 33/IePKUBAIOTCA U 11eJ1eCO00Pa3HO
MPUMEHSAIOTCA JJId  O4YeHb BaXKHBIX KOCMO(PU3UYECKUX IIPOIIECCOB,
BOILIOIIAEMBIX caMOHd 3eMJI€M, B TOM 4ucJae U Ui (HOPMUPOBAHUA
Pa3/INYHBIX BAPUAHTOB U TUIIOB BEI[ECTBA HA MOBEPXHOCTH U B TJIyOMHHBIX
OCHOBAHWUS IJIAHETHI, JIJIS JKU3HECOIIPOBOXK/IEHUA KUBOM KJIETKU U (PJIOPHI,
COTIIPOBOK/IEHUS CJIOKHEUITUX IMPOIEeCCOB MCTUHHOTO T'PaBUTAIIMOHHOTO
peryJimpoBaHus  BHYTPpEHHer0o U  BHEIIHEro  XapakTepa  IIpU
B3aMMOJIECTBUS TeJl HAa BCEX YPOBHAX MEPHOUM MacIITaOHOCTU HaIIen
IUIaHEeThl (a He Ha ypPOBHE MPEJIIIECTBYIONIET0 Opesia OT peATUBU3MA),
ydJacTusi B IIpolleccax TeMIIepaTypHOTO PeryJIMpOBaHUs BHYTPEHHETO U
BHEIITHETO BCETO KOHTYPHO-reorpadnyeckoro xapakrepa, GopMUpOBaHUs,
TPATThI ¥ MOIOJIHEHUS MAaTEPUU MAaTHUTHOU SHEPTUU IUIAHETHI B IIEJIOM U
MHOT0€, MHOTO€ TI0JIE3HOE U I1eJIecO00pa3Hoe IPyToe»3.

Buemnue HCTOUYHUKU Ipe/iCTaBJIEHBI MaTepUusIMHA MHBIX
KOCMHUUYEeCKUX 0O0pa3oBaHUM, JOCTUTAIONIUX HAIller cucTeMbl (B 0CO3HAHUH

tHUUA IYC. «KoncTtpykTtuBHas Teopus Beero».
2'Tam xe.
3 Tam xe.



OTCYTCTBHSI HEYIIPABJISEMbBIX KOCMHUYECKUX IPOIIECCOB). B aTOM, BHAMMO,
KpOeTCs OJiHA U3 NMPUYUH TAaK HA3bIBAEMOTO IONEUYUTEJILCKOTO COCTOSHUA
ogHUX cucreM Haz ApyruMmu. Hanpumep, Opuona u Cupuyca Haja 3eMIien.

®oToHBI YW MATHUTHBIE UYACTHIIBI MHBIX 3BE3AHBIX CucreMm,
JOXOAAIIUX 10 HaIlled IJIaHEThl BOCTPeOOBAaHbBI B paMKaX MOAAEPKAHUA U
peryJIMpoBaHUsl YCJIOBUU KU3HECONPOBOXKJEHUsS Ha Halled 3emiie
(ueTBepTas GOpPMBI YIIOMAHYTHIX paHee TapMOHUH).

C y4éTOM H3JI0KEHHOTO, OOIIYI0 KapPTHUHY ITPOUCXOSAIINEr0 MOXKHO
IIPeJICTaBUTh CJIEAYIOIINM obpa3oMm (puc. 6).

BOJIBIIIOM KOCMOC 9
oy
1 &
o
MarguTapb! (MarHUTHbIE YaCTHIIBI) g
oy
HEUHEPIMOHHAS YaCcTh ﬁ
65536 [ Q1 Q| Q[Q|Q
. 2786
7 = IOl e DONE
¢oTtonbI //': T 16384
) N|N| N
8192
L E
4096 K
O 2048
>
~
[a®
~
@)
WHEePLIUOHHASA
4acTh
A —r
doronsr
Puc. 6

Takum ob6pasom, ocBoeHre HoBbIXx 3HAHUUM CIOCOOHO CYyIIECTBEHHO
COKOHOMUTH YCHUJIUS U CPEJICTBA YUEHBIM. /(€10 3a MayIbIM — 3a JKeJJaHUeM
[Tosnate cerogusamHOK [IpaBny ©Ha uHOM 0Oa3uce — 6asuce
MaTepPUATUCTHYECKOTO Heannu3Ma. 1 Torja cTaHeT siCHO eIé U TO, YTO:

1. MCTOYHUKU MOOCTOSTHHOTO ABUXKCHHUA MaT€pruu COPa3MEPHbI U
IIPOTHUBOIIOJIOZ)KHO OPHEHTHPOBAHbI CBOMMH MHHHMAJIbHO HEAC/IMMbIMHU



JIEVCTBUSAMM «IIPUTATHUBATh — OTTAJIKUBaTh». OJIMH U3 HUX OCHOBAH Ha
SHEPTUH, COMTPOBOXKAAIONIEN «ITPUTIKEHUE», APYTON — «OTTAJIKUBAHUE».

2. MOKHO YUTH OT HaBsA3aHHON MaTEPUATU3MOM «CyMMbI SHEPTHM »
MIPOTEKAONIUX B3aUMOJEUCTBUN, TeM OoJsiee ¢ YUYETOM IIPU3HABAEMOTO
HAIAYMsA «TEMHOM MaTepuW», KOTOPYID HE TOJIBKO H3MEpUTh, HO U
0OHaApY>KUTh COBPEMEHHBIMU U3MEPUTEIHHBIMU CPEJCTBAMU HEBO3MOXKHO.
CraHer sICHO, YTO «3HTpOINHUSA camMou BcejieHHON» U BCE, YTO C STUM
CBsSI3aHO, — IIPOCTO HauBHasA (IyIyOOKO 3ajlyMaHHasi U JIyKaBas) BBIyMKa?
MoskeT OBITH BECh ITPOIlecC BHEMACIITAOHOTO (77151 HAIIIUX IIPe/ICTaBJIeHUH,
IMO3TOMY W OECKOHEUHOTO II0 TOH jKe IPUYUHE) ITUBUIN3AIOHHOTO
pa3BuTHA BcesleHHOUN U BcexX €€ CyOBEKTHO-OOBEKTHBIX 3JIEMEHTOB, — 3TO
MMEHHO TaKOH! MOCTOSTHHO Pa3BUBAIOIIUMCS MIPOIECE, P KOTOPOM TpaTTa
HEKOM HEeOXBAaTHOM HAMHM U HAIIUM IIPE/CTaBJI€HUEM «3HEPTeTHUYECKOU
IIEHHOCTU» Hen30e:kHa U 00s3aTesbHa, 00Jiee TOro MpeaycMOTpeHa caMou
BcesieHHOUM W 9Ta TpaTTa €CTh Ta caMas OTBeAEHHAs WIH «JI03BOJIEHHAs
IporpaMMHasi IeHHOCTh», KOTOpas CBsi3aHA C IEPEeXO0JIOM 3HEePTui U3
OJTHOTO CBOET0 COCTOSHHs B HMHOE, KO IIPOIECC PeajibHO «I[eHHBbIH U
HCTUHHO OIeHUBAEMBIN» C OIpeAeIeHHON 0053aTeIbHOU TPAaTTOW YacTU
SHEPTUH, IIPEJICTABJIAIONINNA CaMOK WCTUHHYK II€EHHOCTHYIO CYTb
IMUBWIN3AIMUOHHOTO PAa3BUTHUS COCTOSHUSA DHEPTrUM, W HWMEHHO 3JTa
«IIEHHOCTh» €CTh IJIaBHasi He 3ps 3aTpadyeHHas «CO3HUJlaTesIbHasd
MI0JIE3HOCTh», C IMOMOIIBI0 KOTOPOM YTO-TO W OIIEHUBAETCA B pPaMKax
3aBepIIeHHON 1eiecoobpa3HocTU (YCJIOBHO BBIpAIlleHHBIE 3€pHA WJIN
COBepIIIEHHbIE TIOAbI ITMBUIM3AIMOHHOTO IIpoIlecca), KO HeKui 0Oasuc
JUTsT BBIDQ)KEHUSI OCHOBHBIX IapaMeTPOB TapMOHUYHO OPUEHTHPOBAHHOU
«MEeTO[0JIOTUH IIEHHOCTU caMou BceseHHOI» 6€3 BCAKOTO OTPAHUUEHHOTO
MHEHHs O CBEPIIEHUU «KaKOW-TO YCJIOBHOM paboOThI» M YK TeM Oosee
U3MepsieMON B KaKHX-TO TaM HMCKYyCCTBEHHO HAJlyMaHHBIX W (PU3MUECKHU
HEIPUBSI3aHHBIX K PEJTbHOCTU JKOYJISAX (Krem2/c2 = Hem = Brec ... u T.I.
epecy) U MPOYMX BBIAYMKaX O IEPETACKUBAHUY YETO-TO B KMJIOTPaMMax Ha
KaKHle-TO PAaCCTOSHHUSA B MeTpaX, YMyApPsAsACh IMPU 5TOM HaA XOAy eIé
U3MepPSTh 0053aTeIbHOCTh B U3MEHEHUH TeMIIepaTypPhl ePEeTACKHBAEMOTO
U «IIepeTacKuBaTesIsi» C «00s13aTeJTbHBIM yIaCTHEM CKOPOCTH CBETa» JlasKe
U B YCJIOBUAX IOJHBIX ITOTEMOK (KakK B JEWCTBUTEJLHOCTH BCETO JIUIIIh
moToka ¢GOTOHOB 0e3 BCAKOTO YKAUMBAHUA KOTO-JU0O0 MPU JIBUKEHUU IO
«HECYIIECTBYIOIINM BOJIHAM HeE CYIIECTBYIOIIENH BOJHOBOU TEOPUH»), JO



cey MOopbhI MyTasCh B MOHMMAHUU YTO 3TO €CTh HA CaMOM Jiejie U JiJIs 4ero
9TO BCE?»L,

3. Hama BceseHHasgd  KOHCTPYKTUBHO  OOyCTpOeHa  TaKUM
yopaBiasgeMblM 00pa3oM, TMpPU KOTOPOM IIpOliecC  «IIPOU3BOJACTBA
11eJIecCO00pa3HOT0  KOJIMYEeCTBA JSHEPTHU» (3aps/oB) OCYIECTBIISAETCS
IIOCTOSTHHO HAa  BceX  CyObEKTHO-OOBEKTHBIX  YPOBHAX  MEPHOU
MAacIITaOHOCTH, PpETyJIUpysd DHEPreTUUECKYI0 IUIOTHOCTh TapMOHUU
COBMECTHOTO OBITHA HWHEPIMOHHBIX U HEUHEPIIMOHHBIX COCTOSHUMN
SHEPTHH, npuaaBas yIpasjseMoe COCTOsSTHUE «II€HHOCTHOU
SHEPTeTUYECKON TPATThI» UYepe3 MX MOoBeJleHue (TpaTTa YHEPreTUUYECKUX
MOTEeHIIMAJIOB), B TOM umucie U (GOPMUPOBAHUE KOJIMUECTBA U
COBEPIIIEHCTBYIOIIETOCS ~ KauecTBa  BEIECTBA, VJIOXKEHUS ero B
pa3BUBAIOIIMECS KOHCTPYKTHBHBIE 1iesiecoobpa3Hble 00BbEKTHO-
cyObekTHBIE (HOPMBI (3BE3/bI, IUIAHETHI 1 COOOPHI M3 HUX), IepepadaThiBast
QYHKIIMOHAJIBHO OTpabOTAaHHOE BENIECTBO JIIOOOM KOHCTPYKTHUBHOM
MacIITaOHOCTY B  HOBble HJHEpPreTHUecKHe COCTOSAHUA JIA  UX
MOCJIeAyIoNero 6e30TX0/THOTO TMPUMEHEHUs B Pa3jMYHBIX ¢dopMax uX
JaJIbHEUIero OBITHsS, COXpAaHsSAS HYHEPreTUUECKYI0 JIOCTaTOYHOCTh Ha
YPOBHE CAEPKUBAEMOU 11€1eCO00PA3HOCTU »2.

A.HuxkomoBuu

26.11.2017

1 HUU IYC. «KoncrpykrusHasa Teopusa Beero».
2 HUU OYC. «KoncrpykrusHasa Teopusa Beero».



