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AHHOTaAIMA

KBaHTOBass KapTHHaA-BEpCUs 3BOJIIOLMU HAlUIA B KHUIE CBOE
noaTBepkaeHre. OHa BBISIBIUIA CKPHITBIE 3aKOHOMEPHOCTH €€
MPOIIECCOB M TIOMOIJIAa TOHATh HE TOJNBKO HAllle HACTosIee, HO
Jaxke 3anIsiHyTh B Oyayiiee. B Hell TMOMHOCTBIO MOATBEpPIMIIACH
PEIBHOCTh JIBYX 6y)1yu11/1x LIMKJIOB 3BoJolMUA. KHHra OTKpbiBaeT
HaM CBepXpa3yMHoe Oydylllee U Jiaxke OIMUCHIBAET €ro pean3aluio B
yesioBeke. OHO yKe He BBIIJISIANT TAKUM JAJIEKUM, KaK HaM Ka3ajoch
panee. Bo3aMOKHOCTH Tiepexoia K HOBOMY CYIpaMeHTaTbHOMY BUIY —
9TO yKe HaCTOAIIas PeabHOCTh HaIllel XKU3HM.
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IIpeaucaoBue

s yero yesIoBeK JKMBET Ha IUIaHeTe 3eMIIsl M KaKOoe OH MMe-
€T Ha Hel PBOMIOIIMOHHOE MpeiHa3HaYeHre? A 3HaeT Jil OH, YTO
OHO CYIIECTBYET, U KEJAET JIU €ro 3HATh?

OOBIUHBIN YeJIOBEK COBEPIIIEHHO 3a0bI7T O CBOEH SBOJIOIMOH-
HOM 1IEJIA U MIPOCTO «ILJIBIBET MO TEUEHUIO PEKU KU3HU>, BBITOJ-
Hssl OT POXKAEHUsSI 4O CMEPTU KEM-TO MOCTABJICHHYIO MY JKU3-
HEHHYI0 331a4y. OH Ja)ke He 3HaeT TOro, KTO €My €€ MOCTaBUII
Y KaKYIO 9BOJIOLIMOHHYIO 11eJb IIpeJHa3HavaeT?

He Hanoeno i ObITh paboM KU3HU?

Yarme Bcero 4eoBeK MONTHOCTBHIO 3a0bIBAET O TOM, YTO MPH-
1IET Ha TUIaHETy 3eMis AJIsl CBOETO pa3yMHOIO COBEpPILEHCTBA,
YTO NpeJHa3HAYeH [Is1 BBIIIOJHEHUSI CBOEW WHAWBULYaJIbHON
9BOJIIOLMOHHON 1iesid. OH O Hell Jaxe He 3adyMbIBAeTCs: Bellb
eMy U Tak xopomo! Peako Kakou 4esloBeK €€ 3HaeT M caM CTa-
paeTcst BHIIOJTHUTD.

MBbI ke IPOCTO THUXO «ILIBIBEM IO KU3HU» U HaM OoJjiee HU-
YEro He HyKHO!

[Noka 3a HacC MHAWBUIYATBHYIO SBOTIONMOHHYIO pabOTy BHI-
nonHseT BHeHssA [Ipupona, faxe He cripammBas HAC 00 TOM.
KpyroBopoThl ’K13HM BpallaloT HAC O€3 OCTAHOBKHU KaK «IIeCTe-
PEHKM» € «MeXaHU3Ma», He TpeKpaliasi padoTaTth HA Ha MUHY-
Ty. OHHM TaK CUJIBHO 3aTATUBAIOT B ce0s1 HAIIl pa3yM, YTO MBI IOJI-



HOCTBIO 320bIBaE€M O CBOEM BOJIOIIMOHHOM IpeJHA3HAYECHUH.

Mbl HauMHaeM 3ayMbIBaThCsl O KU3HU TOJIBKO TOI/A, KOrjaa
[Tpupona na€r HaM NMUHKa, KOrja Yyepe3 rope M CTpajaHus 3a-
CTaBJISIET HAC MOYYBCTBOBATh CBOE HEMOCPEJICTBEHHOE Y4acTue
B 3BOMIOLMH. TONBKO TOTZAa HAM MPUXOAST B TOJIOBY MBICIH
0 ’)KU3HU U O TOM, KTO €€ (pOpMHPYET 3a HaC, KTO 3aCTaBJIsIET HAC
e€ MpOKUBAaTh, CTPaJiaTh U TOPEBATh, CO3aBasi HAM Hallle HACTO-
qree?

Ecmu Ham 3a1aTh BOIPOC, YTO COOOM MPEACTaBIIsIeT II100aTb-
Hasi 9BOJIIOLIMOHHA 1IeJIb KM3HU YEJIOBEKA, TO OTBETA HA HETO Mbl
BOOOIIIE MOKXEM He TMOTy4uTh. Takoi BOIpoc ObUT 3a/1aH BBITYCK-
HOI1 IpyIIie CTYJEHTOB 'yMaHUTapHOTO YHUBEPCUTETA, KOTOPbIE
M3yYajM SBOJIOIMOHHBIE Tporiecchl. Komy ke Jydiie ux 3Hath
Ha Hero oTBeT. Kak okazasock, cTyneHTsl cebe Takoil BOIIPOC HU
pasy He 3a/1aBajli U OTBETOB Ha Hero He uMenu. K Gosbiiomy co-
)KAJIICHUIO, OHU MEHs IIPOCTO MOPA3UIM CBOEH HEKOMIIETEHTHO-
CTBIO: HUKTO M3 HUX JIa)Ke HE IMOMBITAJICS OTBETUTh HA TOT BO-
NPOC; HUKAKKUX YCHJIMH 1 1a)ke HAMEKA Ha OTBET He ObUTO. A Bellb
9TO MPAKTUYECKU BBHICIIVIA pa3yMHbIN CJIOW Haiero oorecTsa!
A 4TO TOr/1a TOBOPUTH O MPOCTHIX JTIOASAX ?

He Hacky4msio v JofsiM, COBEPIIEHHBIM B pa3yMe, BBITION-
HATh B CBOEW XM3HH, MOJOOHO KyKJIe Ha TeaTpajbHOH CIeHe,
4b€-TO 3a1aHue? He mopa Jin UM MOHSTH CBOE IBOMIOLIMOHHOE
Npe/lHa3HaueHUEe U Jlajlee CO3HATEINBHO ClIeJOBaTh eMy?

Ho 4to06sl 310 chenarb, HaM HEOOXOAMMO IOTYYUTh HOBBIE
3HAHUS O TOM, YTO HA CAMOM [ieJie TIPECTABIISIET COOOH IBOJIIO-



musA? Kakve oHa B cebe MMeeT MeXaHW3MBbI, 3aKOHOMEPHOCTH
1 npouecchl? Ham Hy:XHO HaUTH €€ «KOPHW», OT KOTOPBIX OHA
Pa3BUBAETCS, BBIUNACIUTD €€ 3aKOHOMEPHOCTH, KOTOpbIE Bpallia-
I0T Hac 110 Kpyram XH3HH, U Jajliee cieJoBaTh UM. Toraa yenose-
Ky, YK€ IOHMMasi CBOIO 9BOJIOIIMOHHYIO 11e/b, HY’KHO OyleT Ha-
YyaTb PyKOBOJICTBOBATBLCS €1 B CBOEU KU3HU, a HE IPOCTO IUIBITh
0 PyCJly TEUEHUs €€ peKu», MPOKJaapiBaeMor BHelHen [Ipu-
POIOM.

Ho eciu gesnoBek 0CO3HAET CBOIO IBOJIIOLMOHHYIO LEJb U Oy-
JeT crenoBarth e, Torna BHemrHed [Ipupone He HykHO Oyaer
NOATAJIKMBATh €ro. Torna oH caM CMOXET CJIeJ0BaTh CBOEU MH-
JAMBU1yaJIbHOW BOJIIOLMOHHON 1ieu, yOupasi Bce Te MpernsT-
CTBHUS, KOTOPbIE OH HEOCO3HAHHO M Ja€ OCO3HAHHO CTaBUT €
cerognsi. Yem MeHbIie OyAeT MPensITCTBUI, TeM ObICTpee Yesio-
BEK OCYILIECTBUT CBOE IBOJIIOLIMOHHOE COBEPIIEHCTBO U BOCXOXK-
JeHue Ha Oosiee BBICOKHMIA YPOBEHb pa3yMa.

MB&I cerofHs yke CTajli HEMHOTO 0oJiee pasyMHBIMU M CBOMM
YMOM OBICTpee CMOkKEM IMOCTUTHYTh MEXaHU3MbI PAOOTHI BHEIII-
Heii [Tpuponsl. A ecitu Mbl eligé 6osiee HanpsKEMCS B CBOEM pa-
3yMe, JOCTUTHYB €ro MOJIHOTO COBEPUIEHCTBA, TO J1aXKEe HAYHEM
noBesieBath ed. Torga yenoBek yke caM CTaHeT €€ MOATOHSTh
TI07] CBOM 3BOJIIOLIMOHHBIE LIEIN U YK€, Yepe3 HeE, AaKe CMOKET
HayaTh yNpPaBJIATh CBOMM HACTOALIMM.

Ho noka 4enoBek — 3TO TOJIbKO MHCTPYMEHT BHeuHen Ipu-
POIbI ¥ HUKAK He Ha0O0OpOT.

3ajaya HaIEro SBOJIOIMOHHOIO MCCIIEAOBAHUSA COCTOUT



B TOM, YTOOBI TMOJYYUTh KaKk MOXHO OoJiee TOJHBbIE 3HAHUS
0 mpoleccax SBOMIOIMUA. DTO MOMOXET HAIIeMy NOHUMAaHMIO
CBOETO TMpeIHa3HAUeHUs B )KU3HU U HAIIPABUT B HEW B HYKHYIO
CTOPOHY, YTO 3HAYMTEJIbHO YCKOPUT Hallle BOJIIOLIMOHHOE CO-
BepileHCTBO. [ToKa ke Mbl 1axke He 3HaeM TOr0, HACKOJIbKO TOY-
HO CJIe[TyeM SBOJIIOLIMOHHBIM JIBUKEHUSIM U HE PENSITCTBYEM JI
VM CBOMMH HEPa3yMHBIMU JIEMCTBUAMM?

CoBpeMEHHBIN YEJIOBEK YK€ UMEET HEKOTOPBIM SBOJIOLIMOH-
HBII BBHIOOP: OH MOXET BHIOpaTh JIEHCTBUSI COOTBETCTBYIOIINE
9BOJIIOIIMOHHOMY [JIBUKEHHIO, YTO YCKOPUT €r0 COBEPLIEHCTBO;
MOeT BbIOpaTh JIEHCTBUSI HEUTPAJBHOTO XapakTepa, 4TO HU
YCKOPUT, HA 3aTOPMO3UT €r0 UHUBU/1yaJIbHYIO SBOJIIOLMIO, U TO-
Ia OH MPOCTO «IMOIUIBIBET MO TEUEHUIO PEKU KU3HU»; MOKET
MPOTUBOCTOATh €€ ACUCTBUSAM, 3HAYMTENILHO TOPMO351 €€ IPOo-
LIECCHI, IOCTENIEHHO AErpagupys B cBOEM pasyme. Haiue sBomo-
IIMOHHOE COBEPIIIEHCTBO BPOJIe Obl 3aBUCUT TOJILKO OT HAC CAMUX
Y HaIIero BHIOOPA, HO TaK JIM 9TO HAa CaMOM Jiefie?

CeronHs qaxe caMblil IPOCTOM BHIOOP YEIOBEK HE OCYIIECTB-
JISIeT caM, a OTAAET ero Ha OTKyMN BHelHe! [Tpupone. 1o oHa Bbl-
Oupaert 3a Hac. YesnoBek xke J1I000ii BHIOOP jie1aeT Oojiee aBToMa-
TUYECKH, YEM OCO3HAHHO. Tak eMy, HU O YEM HeE lymasi U He MO-
HUMas CBOETO BOJIIOLIMOHHOTO MPEIHA3HAYEHU A, HAMHOIO JIeT-
Ye JKUTh. A €cli YeJOBeK HAUMHAET 3a/lyMbIBaThCs O BBHIOOpE,
TO 00s13aT€IbHO CBOMM HECOBEPIIIEHHBIM Pa3yMOM C/IENAET ero
OoJiee HEBEPHBIM, YEM BEPHBIM.

A KaKo¥ eIié MOXeT cJieNiaTh BHIOOP HECOBEPIIEHHBIH pazym?



Tonbko HeCOBEPIICHHBIN U, CKOpPee BCero, OIMMOOYHBIM.

YTroObl MOHSTH CBOE IBOJIOIMOHHOE IpeJHa3HAuYeHNe, HaM
HYKHO TIPOJIOJKUTH UCCIIeJOBAaHUE IBOTIOIMOHHBIX MPOLIECCOB,
KOTOpPOE MbI yke Hauayii paHee [ 1]. Hamu yxe uccrienoBansl Tpu
KapTHHBI-BEPCHH SBOJIIOIUH: OMOIENcKast, CKa3ouHasl U BeuJe-
ckast. OHM XOPOIIIO AOMOMHSIOT APYT Apyra. Mbl He HAIILI MEX-
Iy HUMHU KaKuX-J10O cepbhE3HbIX mpotuBopeurii. C Ux momo-
IIBIO MBI JJaXe CyMeJIM OOHAPYKUTh OOBeTUHSIONIee UX 3HAHUS,
KOTOPOE PaCKpOEeM HEMHOIO TIO3/IHEE.

Bonee Bcero HaMm Momorsia MOHSITh SBOMIOIIMOHHBIE MPOLIEC-
ChI Be/IMUECKasl KapTUHA-BEPCHsI, CEPbE3HO JOTOHSISI COOOM 1B
apyrue Bepcur. OHa Jajia HaM 4YeThIPe BOJIIOLMOHHBIX IMKJIA
Oosbiriero mukiaa Maxa-fOra'! u naxe ornpeneniia ux 1o Bpeme-
HU JieficTBUsl. TOBKO MBI HE CBSI3aJIM €r0 KOHKPETHO CO BpeMe-
HEM 3BOJTIOIIUY YeJIOBEKa, OIpe/IeisieMoro Haykoi. BepHee, oHO
MOKa HUKaK HE CBS3bIBACTCS C HAILIMMU HAYyYHBIMU JOCTHKEHU-
SIMH B apX€O0JIOTUH, B UCTOPUH, B OUOJIOTUH U T. TI.

Tonbko BpeMsi IOBOJIBHO TPYAHO OIpenenuTh. Bpems — 310
TaKOW kK€ AUHAMWYECKUI 3BOJIIOIMOHHBIA MPOIECC, KaK U BCE
octanbHoe. OHO He ObIBaeT MOCTOSTHHBIM, KaK Mbl ce0e 3TO ce-
TOJHS TIPEACTABJISIEM, W Pa3BUBAETCS MO CBOMM COOCTBEHHBIM
9BOJIIOIIMOHHBIM 3aKOHaM. MbI BEIUYECKYI0 KapTHUHY-BEPCHIO
M0 BPeMEHU OCTaBWJIA TAKOU, KaK OIMHUCHIBAIOT €€ B CBOUX CUM-

! [Tykn Maxa-¥Oru Britodaet B ce0st yethipe 1ukia: Carbsa-I0ra; Tpera-IOra; [Ipa-
napa-IOra u Kanu-IOra [1], KoTopble HAUMHAIOT U 3aKAHYMBAIOT HAIIly IUIAHETAPHYIO
3BOJIIOLIMIO U SBOJIIOLIMIO YEJIOBEKa.



BOJIaX APEBHYE UHIWICKUE TPAAUIINH, TOIBKO YACTUIHO TTPUBSI-
3aB €€ K HaIllUM HAYYHbIM JIOCTHKEHUSIM.

Jlsi IpoioykeHusl UCCIeIOBAaHMSI HAM MHTEPECHBb BCE ue-
Thipe Benuueckux nukiaa Maxa-lOru. Ix cumBoOsbI yke Mo3-
BOJIWUT HaM CJIeNIaTh CEPhE3HBIE MPEITONOKEHUS 110 TJIAHETap-
HOMY (POPMUPOBAHUIO Y PA3BUTHIO CBOICTBEHHBIX UM TUITHYE-
CKMX MUPOB CO CBOMMHM (hopMaMHu U cyiecTBamu. B onvcanuun
KaXJIOr0 IIMKJIa Mbl ONMPAIKCh HA YPOBHU U3MEPEHUN pasyma,
CTPYKTYpy uXx opm u cyuiectB. Ham gaxke ynanoch HailTu me-
pexofiHbie (POPMBI U CYIIECTB, KOTOPbIE SIBJISUIUCH SBOJIOLIMOH-
HBIMHU COETUHUTEISIMU TUTTMYECKUX MUPOB U ITUKJIOB MEKAY CO-
60il.

Ham ynmanoch TONyuuTh OIMUCAHWE TMOCHEI0BATETHHOTO
U HEMpPepBhIBHOIO Mpoliecca IMJIAHETAPHOW SBOMIOIMU U HaIlen
nuBwIM3ai. Ero HempephIBHOCTH OT IUKJIA K LUKy o0ecre-
YMBaJM TMepexoqHble Buabl. OCHOBHBIE K€ BHUbl TUITMYECKUX
MHUPOB Kaxaoro nukiaa Maxa-lOru coBepiieHCTBOBAJIMCH BHYT-
pu cBoux LUKJOB. IlonyueHHasi SBOJIOLMOHHAS 3aKOHOMEP-
HOCTb MO3BOJIJIA HAM 3aryIsiHyTh B Oynyliee, Kak B Oyvkaiiiee,
TaK U B IJ100ATbHOE.

CrpoiiHasi KapTUHA BOJIIOIIUY YEJIOBEKA Y IIMBUIN3AINY J1a-
€T HaM YBEPEHHOCTh B TOUHOCTH OITUCAHU I 9BOTIOIIMOHHBIX MTPO-
IIeCCOB, CeaHHbIX HamMH. TonMbKO GoJiee TOUHBIX ero JoKa3a-
TEJIbCTB, C HAYYHOW TOUYKY 3PEHH s, Mbl [TOKA TaK U HE MPeICTaBU-
7. MBI He CMOTJIM UCTIONTb30BaTh OOBIYHBIE MaTepUAIbHbIE 3HA-
HU S, €CJTU TOJIBKO YaCTUYHO, KOTOPBIE CyMEJTH ObI IaTh OoJiee ce-



PbE3HbIE JOKA3ATENbCTBA HALIUM MPEATIONOKEHUSIM.

Jloka3aresbCTBa PEAIbHOCTH TPEX IEPBBIX KapTUH-BEPCUU
MBI TOTBITAJIUCH TPUBECTH, OMUPASCh HA OCHOBHbBIE CTPYKTYPBbI
Marepun B nukiax. Hanpumep, kaxIplii U3 YETHIPEX LIMKJIOB
Maxa-IOru nmen cBo¥ TUIT OCHOBHO# CTPYKTYpbl Matepuu. Mbl
NPUBSA3AJIM OCHOBHBIE TUIIBI MAaTepuu: IUIa3My, ras, KUIKOCTb
Y OpPraHuKy, K YEThIpEM BEIUYECKHUM LIMKJaM SBOJIOLMH, YTO
MIO3BOJIMJIO HaM OoJiee CepbE3HO UCCIIE0BaTh CBOMCTBA UX TH-
MUYECKUX MUPOB.

OcHOBHBIE CTPYKTYpbl Marepuu B YeThIPEX LMKJaX IBOJIIO-
UMM TO3BOJIMIIM HaM ONPENeNUThCs C MEPEXOJHbIMUA BUAAMU
Y C MX NIEPEXOIHBIMU TUIIAMU CMEIIAHHOM CTPYKTYpbl Martepuu.
OHu 10/KHBL OB BOOpaTh B ce0s1 Kak CTPYKTYPy OCHOBHOM
Marepuu npebIayIIero UKIIa, Tak U CTPYKTypy OCHOBHON Ma-
TepUH HOBOTO IMKJA. DTO MO3BOJWIO HAM BBIYMCIUThH U Aaxke
MIPEJIIONOKUTh PEATIbHBIE IEPEXOAHBIE BUJIbI MEK/1y BCEMU LIUK-
jJamu Maxa-FOru, umeroinyecs: CerojiHs B HallleM MUPE.

Tpu KapTUHBI-BEPCUU 3BOMIOLMU TO3BOJIWIIN MOTYYUTh Clie-

JyIOIIMe TUTBI CTPYKTYp?: TOUYEUHYIO a’, JIMHEWHYI0 al, mwioc-

2 OGo3HaueHKe THIIA CTPYKTYpHI, KaK U U3MEPEHUE YPOBHS pa3yMa, Mbl clesalu
Ha ocHOBe popmysibl a": T1iE, & — ITO HEKast EIMHUIA U3MEPEHNS Pa3yMa MM CTPYKTY-
PBI, @ N — HOMEP U3MEPEeHus pa3ymMa WM ero cTpykTyphl. Hanpumep, a® — equEMaHOE
usMepeHue pasyma (bup); al - nepBoe JIMHEHOe U3MepeHre pasyma (T1a3Ma-MHu-
HepaJibl); a’— BTOpOE IJIOCKOCTHOE U3MEpEHUe pa3yma (pacTeHus); a’ - TpeTbe 00b-
€MHOe M3MepeHus pasyMa (KIBOTHBIE); a’t - TpPeThe U3MEpEeHNe pa3yma, HO C 100aB-

o ++
JIEHHEM MEHTAJILHOTO PA3yMa, Ha UTO YKA3IBAET IUTOCHK (OOBIYHBI 4e/IoBeK); a >+ —



KOCTHYIO a2, 00BbEMHYIO a> 1 naxke CBEPXOOBEMHYIO a>* [1]. Oum
JOTIOJTHUJIN OIMCaHUS BEAMYECKUX IIUKJIOB U MMO3BOJIMJIMA OIpe-
JEJIUTHCS BHYTPU HUX C OCHOBHBIM CTPYKTYPHBIM IIOCTPOEHUEM
UX TUIIMYECKUX MUPOB.

Ho paxe 3THX cepbE3HBIX JOKA3aTEJILCTB HAM IIOKa MOKa3a-
JI0ch MaJio. Mbl Tak ¥ He CyMesd OOHApYKUTh HEYTO, YTO MOCTY-
)KUJIO Obl TOYHBIM M MOYTH HAyYHBIM JI0KA3aTeIbCTBOM HAIIMX
npeanosnoxeHui. [lomyyeHHble HaMU 3HaHU S [TPU UCCIIEA0BAaHUN
IIPOLIECCOB IBOJIIOLIMY HABEJIM HAC HA MBIC/Ib O CYLIECTBOBAHUH
Yero-To oOIero 15t HuX Bcex. TObKO MoKa Mbl HE CyMeJTH TOY-
HO 3TO ONPENENUTb.

Bo Bpems wuccienoBaHMS Mbl MOCTOSIHHO «HATBIKQJIMCh»
B CBOMX MBICJISIX HA KBAHTOBYIO TEOPHIO BOJIIOLIMH, 10 KOTOPOU
MOKa Tak ¥ He AoOpasiuch. Mbl jake CyMesu B OMUCAHUSIX BEIU-
YECKMX LIMKJIOB HAMEKHYTb Ha KBAHTOBOE MPOUCXOKICHUE CUII,
paboTaIUX B HUX, — 9TO MEKTPUUECKAs] U MArHUTHAS CHJIbI
C pa3HbIMM 3HaKaMM cocTosiHMM. Ham naxe ynanock cBs3aTh MX
CO CTPYKTYpaMH OCHOBHBIX TUIIOB UX Matepuil. Ho TyT ke B03-
HUMKAeT BOMPOC, a KAKOE MOKET MMETh OTHOLLIEHUE K IBOJIOLMA
OOBIYHBIN KBAaHT CBeTa?

Ho yem riryG:xe Mbl BHUKAEeM B ITPOIIECCH SBOMIOLUH, TeM 00-

3TO YPOBEHb MEHTAJIBHOIO OOBIYHOIO pasyMa ¢ JOOaBJIeHNEM HaYaJIbHOTO yPOBHS Jy-
XOBHO¥ crItbl BepxoBHOTO pazyma (4enoBeK-MHAUTO); a*- YeTBEPTHII TyXOBHBIH Ypo-

BeHb BepxoBHOro pazyma (0yXOTBOPEHHBIN YeoBek); a 3 _ sttt CYIIpaMEHTAJIbHbIA
ypoBeHb CBepxpasyMa (cynpameHTalbHbll Yenosek) [1].



nee npuxoauM K Ceerty?, kotopsiii o bubmuu u ectb «bor-TBo-
peL», € KOTOPOro BCE HAYAJIOCh:

«[la, 6ymet Cert!»

JlaBaiiTe mpoBEpUM U CEPLEZHO UCCIIEAyeM KBAHTOBYIO KapTH-
HY-BEpPCHIO 9BOMIOIMU. MOXeT ObITh OHa HaM JacT OoJiee cepbes-
HbIe HAyYHBIE JIOKA3aTeIbCTBA IMPOIIECCOB HAIIIEH BOJTIOINH, KaK
VHAVUBUAYILHOU, TAK U BCEJICHCKOM?

Ham Huuero He octa€rcsi genaTh, Kak TOJIbKO BOCKJIMKHYTh:

— Jla, oyner Ceer!

«...u ctan Ceer!»

Tak, B CBeTe, HaUaJIOCh WCCIIEOBAHME KBAHTOBOW KapTH-
HbI-BEPCUH IBOJIOLINY.

3 Crer ¢ 3arnasHoit OyKBBI MbI OyneM 0003HauaTh Kak BeeneHckuii 1 qaxe kak bo-
’KECTBEHHBI, KOTOPBII OIpe/iesisieT 3aKOHBI SBOTIONNH BCelleHHO, a CBET ¢ MpOIHc-
HOM OYKBBI — KaK Harll OOBIYHBIN CBET.



Yacte I. KBanToBas
KapTUHA-BEPCHUSI IBOJIIOIMH

I'masa 1. Biaussaue kBaHTa CBeTa
HA BOJIOIHOHHBbIE MMPOIECCHI

[TpeapiayIvie KapTUHBI-BEPCHH SBOIONNN ObUIA COCTABJICHBI
Hamu Ha 1atgopme 1yxoBHbIX 3HaHUH [lepBoit MoceeBoit Knu-
ru beitue (ganee Kaura), muctuyeckux 3HaHuii npoBuLeB Ben
Y CKa304HBIX 3HaHWM cKa3ku «LlapeBHa-nsarymka» (nanee Ckasz-
ka) [1]. MbI TBITATUCH COETUHUTD MX MOTYCTOPOHHHUE 3HAHMS
C MaTepuaIbHBIMM 3HAHUSIMH, HO TIOKA 3TO MaJIO YTO HaM JIaJIo.
Ham TONbKO ynanoch BBISIBUTh HEKOTOPbIE MEPBUYHBIE BOJIIO-
IIMOHHBIE 3aKOHOMEPHOCTH U MEXaHU3MbI U HAOpOCaTh «adprc»
3BOJIIOIIMOHHOTO TTPOIIIOr0, HACTOSIIETO U JaXe CBEpXUesoBe-
yeckoro Oyayimiero. Ho He KakpIil 4eJIOBEK MOKET IMOJHOCTHIO
MOBEPUTh STUM MOTYCTOPOHHUM 3HAHUSIM, XOTsI Mbl UX U TOJ-
TBEPAWIM HECKOJILKUMU Pa3HBIMU UCTOUYHUKAMH, KaK 3TO Tpe-
OyeT coBpeMeHHas HayKa.

MarepuajibHOE OMKMCaHWE IMPOIIECCOB BOJIOLMU CBOAMUTCS,
B OCHOBHOM, K CTPYKTYPHOI BOTIOIMM MaTe€pUaIbHBIX BUI0B
Y TUIOB UX pa3yMoB. COBpeMEHHasi HayKa Ja)ke HE MbITaeTCs
COBMECTUTD IBOJIIOIMOHHBIE MPOIIECCHl C HAIMMU Pa3yMHbIMU



JOCTUKEHUSIMU M UX JaJbHEHIUM rporpeccoM. B mupe cyie-
CTBYET KaKoe-TO HersacHoe Taby: He TPOoraTh Hallle SBOJTIOIMOH-
HOe pasymHoe Oyayinee. Kak OyaTo Obl OOBIYHBIN YEJIOBEK Ta-
KM, KaK ecTh CEerofiHsi, JOJIKeH OcTaThcsi HaBcerga. Hac kak Obl
CHeUMaIbHO CAEPKMBAIOT U HE IyCKAIOT B 9BOJIIOLIMU AaJIee Hero.

M5l yxe paHee TOBOPWIIM O JIBYX Pa3HbIX pacax OOBIYHOTO ve-
JoBeka: oudnerickoit pace Anama (o Kuure) u cka3zouHoii pace
NBana-napesuya (o Ckaske) [1]. Ham gaxe ynanock 1oka3arb,
4TO paca AJlaMa HUKaK He CMOXET IMOUTH Jajiee OOBIYHOTO YeJio-
BEKa, a BOT paca VBaHa-1japeBrya, SBOMIOLIMOHHO, HOBBIM «[IE-
PEBOM KU3HU» M €ro «IUiogioM» (1o KHure) HUKak He oOpeme-
HeHa. Bunumo 31o taly Ha Oyayiiee 0ObIYHOTO YeIoBeKa Criely-
anbHO hopmupyercst pacoll Anama. OHM MOHMMAIOT, YTO MOTYT
OecclieTHO MCUe3HYTh, Korja paca VBaHa-1japeBryYa MPEeBLICHT
pa3ym OOBIYHOIO YeJIOBeKa W MOWET Jlajiee ero, 0OpeTsi HOBBIN
tun BepxoBHoro pasyma [2]. Bosee BbICOKUI M CUJbHBIN Bep-
XOBHBII pa3yM M, TeM OoJee, cneayoomuil 3a HuMm CBepxpasym
00513aTEJILHO MOAYMHST ce0e Bce HUBIIHE Pa3syMbl, TO €CTh OObIU-
HOI'O 4eJIOBeKa, €CJIM OH eIlE OCTAHETCsl CYIeCTBOBATh Ha Ijia-
Hete 3emist. DTOro OHU U MBITAIOTCS N30€KaTh, BCAYECKH ClIep-
JKUBAasl SBOJIIOLUIO LIMBUIU3AIUH.

Ho pa3Be paca Agama MOKET OCTAHOBHUTD JIEUCTBUSI BHEIIIHEW
[Tpuponp!, cBs3aHHBIE C HOBBIMHU SBOJIOIMOHHBIMU 3aBOEBAHU-
samu? Pa3Be OObIUHBIN YeJIOBEK CIOCOOEH el ympaBisaTh? Paz-
BE OH MOJKET U3MEHSTh 3aKOHBI SBOJIIOLIMY U YIIPABJIATH €€ Me-
XaHW3MaMu ¥ npoueccamu? Ero MeHTanbHbIM pa3ym IJisl 3TOro



€I1I€ HETOCTATOYHO CHJIEH.
OOBIYHBII YEJIOBEK — 3TO BCE €INE MOy KUBOTHOE-TIONyYesIO-
BEYECKOe CYIIECTBO, 0OJIaJalolee YIyIIIeHHbIM TUIIOM OOBIY-

HOT'O pa3yMa TPEThEro KUBOTHOTO U3MEPEHU S a>", HaroMHEeHHO-
IO TOHKOMAaTE€pPUAJIbHOM MEHTAJILHOU CHJION. OH TaKUM M OCTa-
HETCsl, €CJIM SBOJIIOIMOHHO He MOWAET J1ajiee yepes3 MepexoaHon

THUII padyMa 4eJIOBeKa-UHIUTO YPOBHS att KOTOPBIY YK€ TOAI-

KJIIOUEH K HauyaJlbHOMY ypOBHIO BepXOBHOro pasyma ypoBHsI a*
[2]. Jaxe ero HU3MMIA ypoBEHb paca AfaMa JIOCTUTHYTh HUKAK
HE CMOXKET.

Ho kakum xe oOpasom paca MBana-iapeBnua (o Ckaske)
MIPOJIOJIKUT CBOIO SBOJIIOIHIO, €C/TU el He Oy/eT HyXeH OnOmei-
CKUM «IUIOA C iepeBa Ku3Hu» (1o Kuure)?

Panee mbl Bcé BpeMsi roBopuiin 0 CBete, KOTOPbIN SIBIISIET-
cs1 Mctounukom sBommornu B Marepun. MosxeTt ObITh, AJIs1 UC-
CJIeIOBaHUSI TIPOIIECCOB BOJIOIMU, HAM TOIBITATHCSI OOPATUTH-
cs1 K «KBaHTOBOI MeXaHUKe» U yKe IPU MOMOILHU €€ COeAUHUTh
IIPOIIECCH SBOJTIOIUH C OOBIYHBIM KBAHTOM CBETa, KOTOPBIA OY-
JeT, ckopee, HeoObIYHbIM CBETOM, YeM OOBIYHBIM.

HaBaiite ucciaenyeM COEAVMHEHUE YeTHIPEX IMKJIOB 3BOJIO-
mr Maxa-FOra u 4eThIpéx mepuoioB KBaHTa OOBIYHOTO CBETA,
CTPYKTYypa KOTOPOTO HaM XOpOIIo n3BecTHa. MOXeT ObITh, TOT/Ia
OHHU y HacC cJjioxkarcs B euHou nenoe? Ham Huvero He ocTaércs
JeJiaTh, Kak MOCMOTPETh, YTO Y HAC U3 3TOTrO MOIYy4UTCs?



CTpykTypa 1 CBOMCTBA KBAaHTA CBeTa

YroObl HAUYaTh MCCIIEOBAHNE COOTBETCTBUS TIEPUOIOB KBaH-
Ta cBeTa 4eThlpéM rmukyiam Maxa-lOru, Ham HeoOX0AUMO B 3TOM
TJIJaHE BHUMATEJIbHO MCCIIEIOBaTh CTPYKTYPY KBaHTA CBETA U €r0
cBoiictBa. HaM BakHO MOHSITh, KaK KBAHT CBETAa MOKET OCY-
IIECTBJISITh SBOJIOLMIO U TIOCPeICTBOM yero? JIjist aToro mccie-
JOBAHMS MbI IIPUBEAEM €TI0 MOJHYI0 CTPYKTYPY, KOTOpasi MOKa-
3aHa Ha pucyHke 1. OHa MOCIYyXUT HaM OMOPHOM JUIsl HavyaJia
TaKOro MCCJIeJIOBAHMS.

KeaHT o6bluHOrO cBeTa
E 2

VAN
S

-E
E - aneKkTpuyeckasn aHeprua, Bpema
H - MarHuTHaA 3Heprua, NPoCTPaHCTBO

Puc. 1

U MbI cpa3zy ke BUIUM [epBOE TOKAECTBO B KOJIMYECTBE IIUK-



JoB Maxa-IOru u nepuonoB kBaHTa cBera. Ha pucyHnke 1 kBaHT
CBETa pacroyiaracTcs B JBYX IJIOCKOCTSIX : JIEKTPUYECKOM, ¥ Mar-
HUTHOU. DJIEKTPUYECKasl MIOCKOCTb COOTBETCTBYET IIOCKOCTH
BPEMEHHU, 4 MarHMTHasg — IUIOCKOCTHU IpocTpaHcTBa [3]. Dt
IUIOCKOCTH UMEIOT Pa3HyIo0 MOJISIPHOCTb, IUTIOC U MUHYC. Beero
MBI ITOJTyYaEM YEThIpE BHYTPEHHUE IJIOCKOCTH COCTOSIHMS KBAH-
Ta CBETA.

3aech Mbl BUIUM [TOJTHOE COOTBETCTBHE MO MJIOCKOCTSAM KBaH-
Ta CBETa U YeThIpeX HUKJIOB Maxa-IOru [1]. B Hamem mupe mbl
MOEM BHJETh TOJIBKO IUIOCKOCTD IMOJIOKUTEIBHOTO MPOCTPaH-
CTBA, B KOTOPOU U 5KUBEM. TpU APYrux MIOCKOCTU TaKkKe peaib-
HO CYILIECTBYIOT, HO OHU OyayT 11t Hac HeBuaAUMBbIMU [3]. Tomb-
KO TUIOCKOCTh OTPULIATESIbHOTO MPOCTPAHCTBA Mbl €LIE MOXEM
KaK-TO YaCTMYHO HAOJI0/IaTh Yepe3 OOBIYHOE 3ePKaJIO.

Bce Hamm opraHbl 4yBCTB «3aTOYEHBI» TOJIBKO HA MOJIOKH-
TEJIbHYIO IUIOCKOCTb IMPOCTPaHCTBa. I110cKOCTH BpeMeHU Mbl CO-
BCEM HE OIIYyIaeM U HUKaK MOYyBCTBOBATh HE MOxeM. MX Ha-
I1a HayKa, Kak MUCTUKY, Aaxe orpuraet. [IprOopoB ajist ux Ha-
OMrofieHusl y HaC HUKaKuX HeT. Mbl u3MepsieM BpeMsi B CBOEM
MUPE U UMEeM [IJIsl TOr0 COOTBETCTBYIOIINE MPUOOPHI, HAMIPU-
MEp Yachl, CEKyHJOMEPHI U T. . Ho Mbl u3MepsieM He camo Bpe-
Mf B €ro IJIOCKOCTM BPEMEHM, a TOJBKO €ro JMHEUMHYIO IPO-
EKILIMI0 Ha IUIOCKOCTh MOJIOKUTEIBHOro mpocrpaHcTBa. Ilosro-
My Mbl IM€eM Y ceOsl TOJIbKO MPOEKIIMOHHOE JIMHENHOE BpeMs,
a He BCIO ero MoJHOTY. Bpemsi MokeT ObITh He TOJIbKO JIMHEHHBIM
¥ TJTOCKOCTHBIM, a IaXe OOBEMHBIM, UTO BIOJHE PEATBHO.



KBaHT OOBIYHOrO CBeTa TMOJNy4YaeTcsl MOC/EeI0BATETbHBIM
M0 BPEMEHU JEUCTBUS WIM pa3BEpThIBaHMA. Ero miockoctu
(bopMHUPYIOTCS MEKTPOMATHUTHBIMU CUJIAMH, C KX MAKCUMYyMa-
MU M1 MUHMMYMAaMH, TIOCJIEA0BATEIBHO APYT 3a Ipyrom. Takomn
KBAaHT CBETa MOJIHOCTBIO OIUCHIBAETCS «9JIEMEHTAPHOM CTPYKTY-
pour HaBu» (manee DCH) [1]. Takas 9CH noka3ana Ha pucyH-
ke 1, B ero mpaBoM BepxHeM yriy. OHa COCTOMT M3 MSITU KO-
JIELI-KPYTOB: YEThIPEe MAJIbIX Kpyra — 3TO EPUO/b KBAHTA CBETA,
a IIEHTPAJIbHBIN KPYT 00bequHSAeT uX B enuHoe 1eoe. CH moin-
HOCTBIO OTpakaeT cOOO0U BCIO MOJTHOTY CTPYKTYPhI KBaHTa CBETA.
OHa y)e XOpOIlI0 HAMU U3Y4YeHa, U Mbl HE CTAaHEM €€ 3]1eCh OIu-
ceiBarh [3]. DCH nomoxer HaMm Jiydlle MOHATh MPUHIMI pa3-
BEPTHIBAHUS KBAHTA CBETA.

TobKO HAC TaKOW PUCYHOK KBAHTA CBETA JJIS UCCIIEIOBAHUS
IIPOLIECCOB IBOTIOLMM HEMHOTO He ycTpanBaeT. OH HaM He 1103-
BOJISIET KAK-TO COEIMHUTH €T0 C IBOJIIOLIMOHHBIMU MPOLIECCAMU,
OMKMCAaHHBIMM HAaMU paHee B BEIMYECKON KapTuHe-Bepcuu [1].
HaBaiiTe ero ynmpocTum | i TPOCTOThl TOHUMAHUSI CXeMaTh-
YeCKH M300pa3uM BCE €ro CHJIbI B OJIHOM IJIOCKOCTU U B OJTHOM
nosisipHoctu. ITocMoTpum, 4TO 3TO HAM JacT?

Takoe cxemaTnyHOE NpeAcTaBlIeHNe KBaHTA CBETa MPEACTaB-
JICHO Ha PUCYHKE 2. 371eChb MBI YK€ HAIVIIAHO BUIUM YETBIPE
NeproIa NoCIe0BATEBHOTO (POPMUPOBAHUSI KBAHTA CBETA, YTO
CXOAMTCA y HAcC C MEepUOiaMU YEThIPEX MEHbIIMX LMKJIOB Ma-
xa-I0ru [1]. Yersipe cuiibl KBaHTa CBETA: JIEKTPUYECKas, IUIIOC
u munyc (+E, -E), u marautHas, moc 1 munyc (+H, -H), ¢op-



MHUPYIOT BHYTPU KBaHTa CBETa YEThIpE IIOCKOCTU €ro COCTO-
guud: +T, +S, -T, -S. DT cuibl nony4varTcss TMHAMUYECKU-
MU, UMEIOIIMMU NOABEMBI U cniabl. [IonbeéM XapakTepusyeT HaM
MIPOLIECC YBEJIMYEHHUS CUJIbL, a CHaJ] — €€ YMEHbILIEHHE.

» Bpemsn
- v
OeNCcTBUA

— 3J'IEKTpH'-'IECKaH CWna, Bpemsa

= = [MarHuTtHaa cuna, NPoCTPaHCTBO
Puc. 2

MBI e MOKXEM MPEIIION0KNTh, YTO CHJIa KBAHTA CBETa MO-
KeT ObITh €IMHCTBEHHOM, KOTOpasi IEUCTBYET IMOC/IEI0BATENb-
HO CEKTOp 3a CEKTOPOM, IJIOCKOCTh 32 TUIOCKOCTBIO, UMeS 3[ECh
B BUJY TocieAoBaTebHyo padoty DCH mo kpyry [3]. Kaxmpiid
u3 e€ YEeTHIPEX CEKTOPOB 00JaJaeT CBOMM THUIIOM CHJIBI M pac-
NIOJIOKEHUEM B IIJIOCKOCTH. Hanpumep, nepBbii CEKTOP-TIEPUOLL
KBaHTa CBETA JAE€T HaM IMOJIOKUTEbHYIO IEKTPUUECKYIO CHITY
+E ¥ nojoxuTenbHyI0 MJIOCKOCTh BpeMeHu +T, a mocienHui
CEKTOp — OTpULATE/IbHBIE MATHUTHYIO cuity -H 1 orpuniaressHyio



IIJIOCKOCTb IPOCTPAHCTBA -S.

KBaHT cBeTa mociesoBaTebHO PacKphIBaeT M3 ceOsi YeThipe
TUIOCKOCTH, HO €ro CHJIa MOXET ObITh €JUHCTBEHHOW, KaK MBbI
cka3zanu paHee. E€ neiicTBre B pa3HbIX TUIOCKOCTSX PacKpblBaeT
B Hell TOJIbKO T€ CBOWCTBA, KOTOPbIE COOTBETCTBYIOT 9TOM IJIOC-
KOCTH. MBI NojTydaeM B KBAaHTE CBETa YETBIPE IJIOCKOCTH (Ma-
abte kpyru DCH) u enquncTBeHHYI0 crity (Oombinoi kpyr DCH).
TyT e HampalmBaloTcsi BOIPOC, a OTKyJa B HEM OepyTcs 3Tu
TUIOCKOCTH, €CJIM €T0 CHJIa — OJTHA ¥ MX B ceOe M3HAYaJIbHO He CO-
JEpAUT Wi copepkut? OTKyna oHr BO3HUKAIOT? Kakoe Tperbe
CBOWICTBO KBAaHTA CBETa, KOTOPOE MBI €LIE HE ONUCAIIU, PACKPBI-
Ba€T B HEM 3TH YETHIPE TJIOCKOCTH?

OTBeT Ha 3TOT BOIPOC YK€ UMEETCSI: TIOCKOCTH U3HAYAIbHO
copepxkarca B camod «CTpykType» KBaHTa cBera, B ero DCH.
MBblI crienuaibHO €€ MPONKCAIU € 3arJaBHON OyKBbI, YTOOBI IM0-
Ka3aTb €€ NEPBUYHOCTh M BaXXHOCTh. EC/IM U3 KBaHTA cBeTa pU-
cyHKa 1 yOpaTh Bce YaCTHIIBI-KOPITYCKYJIbI, TO YTO TOTAA OT HETO
ocra”ercs? OH, KOHEYHO, HE UCYE3HET, 4 OCTAHETCS CYILECTBO-
BaTh, TO TOJBKO B Buje «mycroil» Ctpyktypsl, DCH. OH cBep-
HETCSI B TOUKY U OyeT CYIIECTBOBaTh B TAKOM €IMHUYHOM BH-
Jie, KOTOPbIA Mbl MOXeM OOO3HAUUTh YPOBHEM €ro pasyma Kak

a’=1 (equHnuHas yactuna ddupa [1]). Umenno ero Ctpykrypa
dopmupyer, ckopee, pacKpblBaeT U3 ceOs1 TU YEThIPE MJIOCKO-
CTH, KOTOPBIE YK€ JaJiee ero CHJION pacKphIBAIOTCs, oOpeTas Ja-
CTULIBI-KOPITYCKYJ/Ibl B MaTepuy ¥ HaroJIHASACh UMHU.

JlaBaiiTe MOKa OCTaBUM 3TO IEPBUYHOE OITMCAHUE KBAaHTA CBE-



Ta IpU €ro pa3BeépreiBaHuy B Marepun. TonbKO HaM yxe cra-
JIO NIOHATHO, 4TO CTpyKTypa KBaHTa CBETA UT'PAET [NIABHYIO POJIb
B IPOIIECCE €r0 BOBHUKHOBEHUSI, PACKPBITUSI U IBOJIIOLIMOHHO-
ro CTaHOBJIEHUS. VIMEHHO OHa 3acTaBjsieT CWJIy KBaHTa CBETa
HAIOJHATh ceOs1, Kak Obl pa3BEPTHIBasCh B Marepuu, HUCXOIS
B HE€. DTO HAM OYEHb BAXKHO, IOTOMY YTO MPOLIECC SBOTIOLUHU
MOXXET UMETh IMEHHO TAKYIO K€ 3aKOHOMEPHOCTD B MOCJIE0BA-
TEJIbHOM pa3BEPTHIBAHUU CTPYKTYpP TUIIMUYECKUMX MUPOB MuHe-
pasioB, Pactenmii, JKMBOTHBIX M OOBIYHOTO YEJIOBEKA.

Tenepp HaM TOJBKO OCTAJIOCh COEOUHUTH €r0 C HAIMMHU
MpEeabIIyIIMMA KapTUHAMU-BEPCUSIMA SBOMIOIUU M TOCMOT-
peTh, YTO y HAac U3 3Toro nomyuurcs. JlaBaiite nmornpodyem 31o
clienarth.

IIpoTAKEHHOCTH IUKJIOB

PaccmarpuBasi Begqu4ecKyl0 KapTHHY-BEpCHIO, HaM paHee
YaJI0Ch IIOHSATh, YTO TPOBHUIIH Besl KakuM-To 0Opa3oM cymeu
U3MEPUTh U ONUCATh MPOTSKEHHOCTh YETHIPEX ITUKJIOB MOJTHOTO
nukia Maxa-lOru [4]. OHu gaxxe NpUBOJAT IJTUTEBHOCTh CTa-
HOBJICHHSI €r0 YETHIPEX LIMKJIOB B TOAAX, MPOTSIKEHHOCTh KOTO-
PHIX MBI IOMeCTHIIY B Tabnuity 1. [laBaiite paccMOTpuM TaOuIty
1 Gonee cepbE3HO.



Tabnuua 1

HassaHua UMKNoB Bpems | JecatTuuHoe

3BONIOUMK B rogax OTHOLWEHMWe
Catba-lOra 1.728.000 | 4/10
Tpeta-lOra 1.296.000 | 3/10
[Osanapa-lOra 864.000 | 2/10
Kanu-tOra 432.000 | 1/10
Utoro: Maxa-Hra | 4.320.000 | 10/10

[onyyaercst 1OBOJIBHO MHTEPECHAS KAPTUHA: Y HAC BO3HUKJIA
NPOTSHKEHHOCTh YETHIPEX IUKJIOB, MMEIOIIAsi OTHOIIEHHE K 00-
nie npotsxkeéHHoctu mukiaa Maxa-FOra B 4.320.000 ner. Bor
TOJIBKO MPOTSI’KEHHOCTD TOJIa Y HUX [MOYEeMY-TO COCTaBJIsIET BCe-
ro 360 mHet (Tabmuna 1 [1]) B oTMuMe OT HaIero BpeMeH! —
B 365 nneil. Hey:xeiu 3a sITb-A€CSTD THICSY JIET TPOTSKEHHOCTh
rojia y Hac BO3pOcJjia Ha LIeJIbIX MATh JHen?

KoHeuHo, HaM HeT cMbIC/Ia KPUTUKOBATh UMEIOIIUECS BEAU-
YECKHEe 3HaHUsI, KOTOpPBIE M3MEPSIOT BpeMs Halllell 3BOJIONUN
B MWUIMOHAX JieT. TOJIBbKO KakuX JIET, €ciii 3eMJIsl Hayasla Bpa-
niarbest BOKpYr CoJlHIIA TOJIBKO B CaMOM KOPOTKOM YETBEPTOM
nukJie Maxa-tOru, To ecTh NOHATHE Mecsiiia U roJa BO3HHUKJIO
TOJIKO B COBpeMeHHOM 1iukJie Kamu-l0ru?

CHoBa MbI IPUXOAUM K TOMY, YTO BpPeMsI BOJIOIUH MOTyYa-
€TCsI HE CTaTMYECKHUM, a JUHaMH4YecKUM. OHO TaKXke SBOJIOIH-
OHUpPOBAJIO BMecTe ¢ Hamu. Kakoe BpeMsi MOXeT ObITb Y TIa3-
MEHHOM IJIaHETHhI, KOrJja OTCYTCTBYET U JJeHb, U HOUb, HE TOBOPS
yke o rojie, XoTs 31oT UK Carbsa-lOru cuurtaercsi cambIM Mpo-



noskuteIbHbIM? Kakre MoryT ObITh Tojia B 3TO Bpems?

Hpyrue kel Maxa-lOru B aToM 1iade OyayT He Jydine,
Be/lb JIEHb U HOYb MOSIBUWIKNCH TOJIBKO B MPEANOCIECIHEM IIUKJIE
IBanapa-lOru, Korjga riaHeTa crajga BpaliarbCcsi BOKPYr CBOen
ocu. [ToaToMy pa3roBopbl 0O KAKOM-TO TaM BPEMEHU IBOJIIOINH,
3TO MOJIHAS WUTIO3US U Jaxe yronus. Bpems, Kak U mpocTpaH-
CTBO, — AMHAMMWYHO Y MOABUKHO. OHO 3BOJIIOIIMOHUPYET OT «KO-
POTKOTO» K CBOEMY «JTAHHOMY> TTEPHOLY.

YTBepxaeHusa npoBUALEB Ben 0 MpOTAKEHHOCTH NEPUOIOB
BPEMEHU SBOJIIOLMY B TOJaX MOKHO MOCTABUTh MOJl COMHEHHUE,
TOJILKO MBI HE 3HaeM, Kakoe BpeMsi OHU UMenu B BUy. Tem 0o-
Jiee, YTO HaC MHTEepecyeT He cama MPOTSKEHHOCTh BpEMEHU MX
LIMKJIOB, a OTHOIIEHUE YacTeil BpeMEHU MEX]y HUMU U BHYTPU
HUX. MBI ocTaBuM TaOnmuiry | TaKOBOW M MPOAOIKMM Jlasiee e€
HCCTIeIOBaHNE.

Ntak, Mbl uMeeM JecsATh 4acTell BpeMeHu B IMKjae Ma-
xa-f0ra. Otciona Mbl MOXeM MPEIOOKUTh BCETO AECATh ITa-
OB PA3BUTH S IMBUJIN3ALIMMI, KaK MBI 3TO YK€ ciesiau padee [1]:
MUHEpaJIbl [OJTy4aloT YEThIPE dTara, pacTeHUs — TPY T, KU-
BOTHBIC — JIBa 3Tara, a OOBIYHBIN YeJIOBEK MTPOXOJUT CBOE pa3BU-
THE TOJBKO 3a oguH 3tan. Okonvanusd 4, 7, 9 u 10 stanoB — 310
MMKU PA3BUTHUS UX LUBUIN3ALMK:

0—4 — nukn Carpsa-lOru — 310 pacuBeT HIMBWIM3ALMY «I11a3-
MEHHBIX JIIOJIEN-MUHEPAJIOB» (4 3Tarna);

5—7 — ik Tpera-lOru — 310 paciBeT NUBWIM3AIMH «Ta30-
00pa3HBIX Jofiel-pacTeHuin» (3 srana);



8—9 — muka [panapa-lOru — 310 pacuBeT HUBUIU3AIUU
«KUAKOCTHBIX JIIOAEN-KMBOTHBIX» (JIBa 3TaIla);

10 — nmks Kaym-FOru — 310 pacuseT MUBUAIM3AIUN OOBIYHO-
IO MEHTAJILHOT'O YeJIOBEeKa, €lI¢ He JOCTUTTIIErO CBOETO BHICIIIETO
COCTOSTHUSI OyXOTBOpEHHOrO YestoBeka* Mupa BepxoBHoro pa-
3ymMa.

MBI OcTaBUM Ha3BaHUS LMBUJIM3ALUN TAKUMU, KAKUMH OHU
onmcanbl paHee [1]. Tonpko Mbl IpeanonaraeM, 4To JIOI1 TOraa
COOTBETCTBOBAJIM TEM TUITMYECKUM MUPaM, KOTOPBIE OCYILIECTB-
JISJIA CBOE CTAHOBJICHUE B 9TUX IMKJIaX.

Tenepb MOKHO MOABECTA HEKOTOPBIM TPOMEKYTOUHBIN UTOT:
TIOJTHBIM LIUKJT 9BOJIIOLMM KUBBIX (popM Ha 3emJie B 1ukie Ma-
xa-l0ra 3anumaer no npogoskurenpHoctd 10 stanoB. Ho 3to
HE eMHCTBEHHBIN 1IUKJI, KOTOPHIN ObI Cpa3y ke Jajl HaM COBpe-
MEHHBI MUP OOBIYHOTO YesioBeka. Bcero mukioB Maxa-l0ru
noikHO 66110 O66ITE 1000 [1]. Tonmbko B 9TOM ciiyyae Mbl MOXEM
KaK-TO TOBOPUTh O JOCTUKEHUM YPOBHSI COCTOSIHUS SBOJIIOLMA
COBPEMEHHOI'0 MUpA.

Yro 3710 32 MpphI FTAnoB (Tadnuiia 1) ¥ moyeMy OHM Tak YET-
KO YMEHBIIIAIOTCS B pa3Mepax OT IUKJIa K LUKy Ha OAWH 3Tan?

Ceiiuac BO3HMKJIO OIIYIIEHHE TOTO, YTO MbI CHOBa TIJIe-TO
OIMOJICH WK YTO-TO TIPO3EBAIU, KOT/IA OTUCHIBAIIN (POPMHPO-
BaHUE 1uiaHeTapHoro Tejga B Marepuu [1]. KonnuectBo nepuo-

4 YenoBek ¢ 3armaBHOl OyKBbI OyJeT O3HaYaTh 1JIs1 HAC STAJIOHHOTO YesIoBeKa ¢ 00-
Jiee BHICOKAM YPOBHEM pa3yMa, K KOTOPOMY MBI COBEPIIIEHCTBYEMCS], a C MPOIUCHOMN
OYKBBI — OOBIYHOTO YEJIOBEKA.



JIOB TOBOPSAT HaM, BEPOSITHO, UMEHHO 00 3TOM Tporiecce. Y Hac
MOJTy4aeTcsl, YTO MUHEPAJIbl Pa3BUBAIMCH YETHIPbMSI STAlAMU,
pacTeHus — TpeMsl, )KUBOTHBIE — IByMSI, 4 UEJIOBEK — OJIHUM.

Uro gaér myisi KBAaHTOBOM KapTUHBI-BEPCUU TaKOE JIEJIeHUe
niporiecca 3Bomonuu Ha 10 stanoB? K tomy ke, 10 3TOro mbl
NMeJIn «ceMb IHel» bora mo Knaure, «msars mgHen» 1o Ckaske
U YeThIpe 1UKJIa BHYTpH 1ukia Maxa-lOru ot npoBusnes Ben?
Onu B koHile mukJa Kanu-tOru 115 okoH4aHus npoiiecca 3B0-
Jmonuy goOasiaoT emé oquH HOBbIA UK CaTtesa-I0ru [1]. To-
IJIa ¥ OHU JTAIOT HaM Te K€ «IIATh» IIUKJIOB, YTO MOJHOCTBIO CO-
OTBETCTBYET CKaQ30UHBIM «IISITU THSIM».

Ho ecm omun «Jlenb Bpambi» (Tadmuma 1 [1]) paBeH
1000 mukiaoB Maxa-lOra, To 310 MOXeT OBbITh BIIOJHE pe-
anbHbIM. Torma BCSA MPOTSKEHHOCTh HAIllEW «JHEBHOW» 3BO-
mouuy Mora coctaBiaaTh 5000 mukiaoB Maxa-lHOru («nsTh
aHei» 1o 1000 nukiIoB). A ecim K HUM ellié MPUILTIOCOBaTh
u «Houb Bpambl», koTOpas OyaeT Takoi ke MpPOTSKEHHOH, TO
MOJTHAS MPOTSKEHHOCTh BPEMEHM HAIlleil SBOJIOLMU YKe TOTsI-
HeT Ha 10000 nukiaoB Maxa-lOru. A sto yxe OyneTr npoTskeH-
HocTh BpeMeHu B 43.200.000.000 ner. CyiecTtByer eme rof
Bpamsl B 360 yxe ero «/Ineit c Houamu». PeanbHo 1 310 Bpemst
JUIs1 TIOJTHOTO MPOILIecca IBOJIOIUY TpaHCIIeHAeHTaIbHOroO Yeso-

BeKa C YpPOBHEM pazyma a’?

Bo3moxHO, 3TO BpeMst 9BOIONMY OY/IET /1711 HETO PeasibHbIM,
HO YTO-TO Y HaC B HEM BbI3bIBaeT coMHeHue. Ham nmpunércs 6o-
Jiee CEpPbE3HO MCCNIEI0OBATh BPeMsl IBOJIIOIIMH, YTOOBI JIyUIlle To-



HSTh €€ MPOLIECCHI.

ToxxaecTBEeHHOCTH MEPHOI0B
KBaHTa CBETA BeJUYeCKHM IMKJIaM

JlaBaiite morpoOyeM OTHICKaTh CBA3b MEXy KBAaHTOM CBe-
Ta W CTAHOBJICHUEM TUITMYECKMX MHPOB B PA3IMUHBIX BeAUYE-
CKUX IIUKJIaX 36MHOU BOJIOIMH, TeM OoJiee UTO Y HacC yXe eCTbh
Bpems ux 3Bosoiuu (tabmuia 1). Takux OCHOBHBIX TUIIHYE-
CKHUX MHUPOB OBLJIO YeThIpe, O UEM MBI TOBOPWIN paHee. Bce oHn
UMEIOT OMpeie]IEHHOEe BPeMs CBOErO Pa3BHUTHS, CTAOMIBHOCTH
U «MCYE3HOBEHMST», KOIJa OHHM HE Ucue3aid 0eccieqHO, a IOryIo-
H[IACh BBICIIIMM HUCXOASIIMM MHUPOM. XOTSI Mbl U IIPUMEHU-
JIA CJIOBO «HMCUYE3HOBEHHE», HO OHU, KaK TaKOBbIE, HE MCUYE3alIH,
a BXOJIWJIM B COCTaB HOBOTO MMpa U Jajiee MPOIOIKaIA B HEM
CYILIECTBOBATb.

Kaxpas nuBuim3anus pa3BuBajia COOTBETCTBYIOIIYIO CBOEMY
LUKy CTPYKTYPY W3HU U CBOM TUNIMYecKuid Mup [1]. D10 Hac
HaBeJIO Ha MbICJIb, YTO BEIMUECKUE IIUKJIbI PA3BUTHS ITUBUIIN3A-
LMl MOTYT COBNaJaTh C MeproJaMy KBaHTa ceta. [laBaiite 1o-
poOyeM UX COBMECTUTH C €r0 CTPYKTYPOH, JIJIsl Uero COCTaBUM
pucyHok 3. Ilepnogos KBaHTa cBeTa MO PUCYHKY 3, Kak U BeIU-
YEeCKUX IIUKJIOB, TaKke OyJeT YeThIpe.



YeTbipe UMKNa pa3BépTbiBAHMA KBAHTa CBETA
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Ha pucynke 3 Mbl ©MeeM 4YeTbipe TMOyNeproaa CUHYCOUIbI
KBaHTa CBETA, PACIIOJIOKEHHBIE MOCIEAOBATENBHO IPYT 3a JIpY-
roM. ['J1s1151 Ha HUX, MOKHO C/IeIaTh BBIBOJL O TOM, UTO PACTYILME
NEKTPUUECKUE WM MarHUTHBIE KOJleOaHK A KBaHTa CBETa JTI0O0M
MOJISIPHOCTY COOTBETCTBYIOT CBOUM IMKJIaM SBOJIIOIUM [IUBUIIN-
3alui, a HUCNIAIAIOIINE KPUBBIE — «IIOIJIOIIEHUE» ITUX IUBUIIU-
3alUil.

Ha pucynke 3 noka3zansl 10 3TanoB pa3BEpThIBAHUS KBaHTA
CBETa, KaK yKa3aHo B Tadnuiie 1. MBI BX TIOKa, JIJ1s1 IPOCTOTHI TT0-
HUMaHMsl, MIOKa3aJIi PaBHBIMUA BpeMEeHHbIMU OTpe3kamu. Ha ca-
MOM JieJie, OHU He OyIyT TaKOBBIMU. MBI 3TO B peajlbHOM Bpe-
MEHH MX TAIOB MOKaXeM IMo3aHee. B KakaoM nepuoje KBaHTa
CBETa pa3BEPTHIBAETCS TOJIBKO OMH MK Maxa-lOru, kotopsiit
CBSI3aH CO CBOEH COOCTBEHHOM TUITMYECKOH LIMBUIA3AIUEH.



Jlanee mbl mpeanonaraéM BO3MOXXHOCTh MapaslIeIbHOTO Cy-
IIECTBOBAHUSI HEKOTOPOE BpPEMs yTracaroler U BHOBb pa3BUBAIO-
HIeNCs IMBUIM3ALMNA. DBOMIONMS TIMBUIU3ALIANA — 3TO PacTyIlas
YacTh NMEPUOIOB KOJleOaHMi KBaHTa cBeTa. Hucnaaaomas yactb
NIepUOJIOB €ro KojieOaHWi Hac MoKa He WHTepecyeT. BeposiTHo,
OHa CBsI3aHa C YaCTUYHOM «MHBOJIIOIMEN» IMBUIM3anu. Ho ro-
BOPs O HEM, Mbl MTOJIpa3yMeBaeM, CKOpee, UX HEKOE OCTaTOYHOE
CTaOWJIbHOE COCTOSIHUE, a TO OBl Y HAC TOrJa He ObLJIO HU pacTe-
HUU, HUA )KUBOTHBIX.

KoHeuHo, 3TO MNpeAnonoxeHue COOTBETCTBUS MEPUOJOB
KBaHTa cBeTa nukjiaM Maxa-FOru goBosibHO cepbé3Hoe. OHO 1a-
€T HaM BO3MOKHOCTb MPOAOJIKUTh UCCIEIOBAHUS PA3TMUHBIX
TUIOB HMBUWIM3ALIHIA, TPEIIIECTBYIOIIUX YeI0BeKY. Mbl UX yxke
MOKEM M3y4aTh KAUECTBEHHO U B COOTBETCTBUM C TEMU CUJIAMHU,
KOTOpbIE PadOTAIOT B MEHbINUX 1UKIax Maxa-tOru, anekrpuye-
CKOU WJIM MarHUTHOM. JlaBaiiTe mpoBeprM 3TO Ha SBOJIIOIUU T1a-
HETAPHBIX CUCTEM.

Panee Mbl paccMOTpet MJIaHETAPHYIO SBOMIOLUIO B COOTBET-
crBuM ¢ nukiamu Maxa-lOru: TuHelHy10, TUIOCKOCTHYIO, 00b-
€MHYI0 U cBepxoObEMHYIO [1]. Teneppb, uepe3 3HaHUSA O KBaH-
TEe CBeTa, Mbl MOXEM KOHKPETHO CKa3aTh, Kakasl ero cuiia Obl-
Jla 3aJ€MCTBOBaHA B 3TOM IIOCJIEAOBATEIHHOM SBOJIOLIMOHHOM
niporiecce. [To xony MonenMpoBaHu st IBOIIOLIMOHHBIX MTPOLIECCOB
10 PUCYHKY 3, HaM y/aJIOCh HATU HOBYIO SBOJIIOIIMOHHYIO 3aKO-
HOMEPHOCTB: B KOHIIe Iikja Maxa-lOra noimkHbel 00pa3oBaThCs
CTaOWJIbHBIE TUTAHETAPHBIE CUCTEMBI, KOTOPBIe C(HOPMUPOBAIIUCH



Y CTaOUIM3UPOBAIIUCH B CBOEM pa3BuTuu (Touka 10 pucynka 3).

TobKO Ha pUCYHKE 3 HET MPOJOIKEHUS JEUCTBUS CUJT KBaH-
Ta CBeTa Jajiee 3Tou AecsaTor Touku. OHO, CKOpee BCEro, MOXeT
OBITb OOPATHBIM WJIM YTO-TO JAOJKHO HABEYHO OCTAHOBUTDH STOT
TMIPOLIeCC BpaIlieHUsI KBaHTa cBeTa. MoKeT MPOU30MTH WK CBEP-
THIBAHUE U yracaHUe YeJIOBEUECKON ITUBIITU3AINN UJTH €€ CTa0u-
JIM3alMs Ha 9TOM YPOBHE.

HaBaiite 31ech He OyaeM TOPONUTHCS. MBI TOJBKO-TOJNBKO
MPUIUIM K MOHUMAaHUIO TOTO, YTO SBOJIOLMS KAK-TO 3aBs3aHa
Ha MEXaHU3Max KpyroBopoTa CHJI BHYTPHU KBaHTa cBeTa. YeTripe
MeHbIIMX HUKIa Maxa-FOru Ha pucyHke 3 OKa3bIBAIOTCS KECTKO
CBSI3aHHBIMU C [IEPUOJIAMU €TI0 CJIEI0BAHUSA, XOTS 3TO MPEATIONO-
JKEHUE elIE HYKHO J0Ka3aTh. ENMHCTBEHHOE, UTO HAC MOKa 3ECh
CMYILIAET, 3TO pa3Hasi MPOTSKEHHOCTh EPUOAOB KBAHTA CBETA.

[Touemy nwmkibl Maxa-lOru naior pasHylo HpOTSKEHHOCTH
10 BPEMEHU CJIEJIOBAHMS, A MEePUO/Ibl KBAaHTA CBETA Mbl UMEEM
Kak Obl paBHbIME ? [Touemy npoBuaLbl Ben pacnvicanu eme BHyT-
PH KaXJOrO LMKJIA [0 HECKOJIBKY ITAINOB SBOIOLMU U yKa3aJv
HaM, 4TO UX — JECSTh?

Ha pucynke 3 Mbl moka 3toro He BuauM. OTKy/1a OHU B35LTUCD,
€CIIM B KBaHTE CBETa X BPOjIe Obl HET U 110 CBOEH MPOTSIKEHHO-
CTH BCE €r0O TIePHOJIbI JIOJKHBI ObITh PABHBIMU WUJIM HET, U TOT/IA
MBI OIIOaeMCsl B TOM?



Hucxo:xkaenne kBanra cseta B Marepuio

IpeBHeuHauiickasi Benuyeckasi ¢uiaocodusi HEOKHUIAaHHO
NO/IBEJIa Hac K JIPyroMy HEPreTMYecKOMY TOJIKOBAHUIO (Pop-
MHUPOBaHUs IIJIAHETAPHOM MATepuy U3 KBaHTa cBera. Beé neno
B TOM, YTO MBI [IOKa HE 3HAEM, UTO MPOUCXOIUT C €ro CUJIaMHU
Y TIepuojiaMu IIPU €ro norpyxeHuu B Matepuio, Beib UMEHHO
3TO MPOUCXOAUT C HUM B MPOLIECCE €r0 MaTephaiu3alyy Ipu
(popMHpOBaHUM TIAHETAPHON CUCTEMBI.

MBI 1okazanu Ha pUCyHKe 3 ujeasibHbl KBAaHT CBETA C paB-
HbIMU niepuoiaMu. Kak oka3plBaeTcsi, MPOAOIKUTENBHOCTh €r0
NEpUOIOB MO0 BPEMEHM 3aBUCHUT OT BEJIMUMHBI CHJIBI U KOJIWYE-
CTBa MaTepUaJIbHBIX YAaCTHII, KOTOPbIE OHA MOKET B HETO MPUTSI-
HyTh [3]. Yem Oosnee OyaeT B HEM MaTepUaIbHBIX YacTHIl, TEM
OOJIBIITYIO0 OH OyAeT UMETh IPOTSHKEHHOCTD MepHo/ia U HA0OOPOT.
KonmuectBo MaTepuasibHbIX YacTHI] B KBaHTE CBETA HAIIPSMYIO
3aBUCUT OT €ro CHJIbl. IMEHHO Takue 3aKOHOMEPHOCTU B CBOEM
Ipolecce MaTeprain3aluy UMeeT KBaHT cera [3].

Torga CTaHOBUTHCS MOHSITHBIM, MOYEMY MEpPUOAbl IIUKJIOB
Maxa-FOru Tak cujbHO MOT'YT Pa3jMyaloTcs MO NPOTKEHHOCTU
Apyr ot Apyra. JlaBaiite, UICX0s U3 BEIMYECKUX 3HAHUM, IOIIPO-
OyeM pa30UTh MEepUO/bl KBAHTA CBETA HE HA YEThIPE PABHBIX Ile-
pHo/a, Kak Ha MOKa3aHO HA PUCYHKE 2, a Ha JIECATh ITAIOB U Ye-
ThIpe nepuona. [laBaiite monpoOyem MOCTPOUTD /7Sl HUX HOBBIM
rpauk (pUcyHOK 4).



HucxoxkaeHve KBaHTa ceeta 8 MaTtepuio
YpoBeHb
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Ha pucynke 4 Mbl BUIIM, 4TO Ha4aJio MIEPBOro STaria BOJTIO-
UM COIEPKUT 4/4 yacTy BCel SHEPruv KBaHTa CBETa — 3TO €ro
nojiHasi sHeprusi. MarautHas cuia -H, kotopast cpa3y ke BO3-
pacTtaer 10 CBOeill MaKCMMAaJIbHON BEJTMYMHBI, TAET HAM Kak Obl
B3PbIB CBETA, KaK Mbl ONPEJIEIUIN paHee MOCPEICTBOM Berye-
CKMX CUMBOJIOB (puCyHOK 4 [1]). [Janee oHa mocteneHHO HUCTIA-
JIaeT, TIOJTHOCTBIO OT/AaBasi CBOI0 SHEPIUI0 BO3PACTAIOIIEN SJIEK-
Tpuuyeckou cuie (Touka 4 pucyHka 4). DieKTpuyeckas cuia
+E, nonHocThio 3a0Mpast SHEPry0 y MarHuTHON cuitbl -H, pac-



TET 4 3Tana /10 TaKoU ke MaKCUMaJIbHOW BeJM4YuHbl 4/4. Bpems
e€ JIeVCTBUS B YeThIpe 3Tarna Oy/IeT CaMbIM MTPOIOIKUTEITLHBIM.
Omna umeet B niepBoM 1ukJje Carbsi-FOra 100% sHeprum kBaHTa
CBeTa.

Ha pucynke 4 B KoHLe 4-0ro 3rana HaM MPUIUIOCh MIOKA3aTh
pE3Koe MaJIeHUEe SHEPruM KBaHTa cBera Ha 1/4 yvacte. Ha sTOM
MaJeHUU IEKTPUYECKOM CUJIbl KBAHTA CBETA 3aKaHUYMBAIOTCS
nepsble 4-e stana mukiaa Carbsa-IOra. Tak co3pgaBanach miias-
MEHHO-MUHepabHasl HUBWIM3AIMA. YacTh MEKTPUUECKOU CH-
JIBl TIONLIa Ha (POPMUPOBAHKME TUITMYECKOTO TUIA3MEHHOIO MU-
pa MUHEpPAaJIOB, KOTOPBIH JlaJiee OCTaJICS CYIIECTBOBATh, BOOpaB
B ce0st 1/4 yacTh SHEpPruM KBaHTa CBETA.

Bropoit nukn Tpera-lOra nHauunaercs yxe c 3/4 wacreit
SHEpPruy KBaHTa cBeTa. 13-3a 3TOro ero nepuoj COKpamaercs
Ha 1 stan ot anutenpbHocTU neporo. OH yke oOpeTaer mpo-
TSKEHHOCTh 110 BPEMEHM JEWCTBUS B 3-M 3Tana. JNeKTpuye-
ckas cuna +E ocraBuna 1/4 yacth cBoeit sHepruu B 1ukie Ca-
Th1-I0ra u Teneps OHa, HACHIALasA, OTAAET CBOIO SHEPIUIO0 BO3-
pacraiomierd MarHuTHOU cuie +H. dta MarHuTHasA cuia pacTeér
Y JIOCTUTAET BEJIUYMHBI 3HEepruu 3/4 4actu OT €€ MakCuMyMa.
Ona Tak xe ocrapisier 1/4 yactb cBOeil SHepruu B 1ukJe Tpe-
Ta-lOru. 1o MbI HaOMoOMaeM Ha pUCyHKe 4 B KOHIIE 7-0TO 3Ta-
na. Bropas 1/4 yactp Heprum KBaHTa cBera nouuia Ha (hOpMHu-
poBaHue Tunuuyeckoro mupa Pacrenuit. Tak coznaBanach mioc-
KOCTHAs1, Bpalllaiolascs BOKPYTr CBOEH OCH, IJIaHEeTapHasl MaTe-
pUsl paCTUTENBHOTO MUPA.



Tperuit nuka [Ipanapa-lOra HaumHaercs yxe ¢ 2/4 uacreit
OT MaKCUMAaJIbHOW HEPruy KBaHTa cBeta, ¢ 50% ero sHepruu.
EcrectBeHHo, cnenytommii nukia JIBanapa-fOra ymeHnsbinaercs
B CBOE MPOTSKEHHOCTH 1O BpeMeHH elli€ Ha 1 atarn. [Ipopomku-
TEJILHOCTB TpeTbero nukia Isanapa-IOra cocrasiser Becero 2-a
Tana u uMeer B cede TONbKO 2/4 JacTh SHEpruu KBaHTA CBETA.
W on 3abupaet 1/4 yacth SHepruM KBaHTa CBeTa Ha (hopMHPO-
BaHMe TUITMYECKOro Mupa ’KuBOTHBIX, 00pa3ysi HOBBIN TUI 00b-
€MHOM TJIaHETAPHOW MaTepPUHU.

Yereépreii 1mkn Kamu-IOra yxe ykoporwics mo Bpeme-
HU Ha 3/4 4YacTu OT MPOAOJIKUTENILHOCTH nepBoro nukiaa Ca-
Ths1-}Oru. OH MMeeT 1o BpeMeHU IENCTBY S BCETO OJIMH 3TaIl 9BO-
Joryu 11st (GOPMUPOBAHUS TUTTUTIECKOTO MUPA OOBIYHOTO YeJIo-
BEKa U €ro COCTOSIHUSA IITAHETAPHOM MATEPUH, KOTOPYIO Mbl IMeE-
€M CEerofHs. DHeprusi KBaHTa CBETa B 9TOM IIMKJe OyJIeT paBHA
1/4 bactu OT ero NoJHOM 3Hepruu. B KoHle 4-0ro 1yKIa mpo-
M3O0MJET TIOJTHOE HUCXOX/IeHE KBaHTa cBeTa B Martepwuio c re-
penaden er Bcer cBoe sHeprun. B Marepuun n3 HUCXOAAIIEro
KBaHTa CBeTa 00pasyeTcsl yke CBOM KBaHT MaTepPHH, MOJTHOCTHIO
OOpaIIEHHbII OTHOCUTENIBLHO €ro.

M5l yXe BUIUM 3TOT KBaHT MaTepUH, KaK HAIll OOBIYHBIN MU,
HaxXoJsACh Kak Obl BHYyTpH Hero. KBaHT matepuu chopMupoBa
Hairy COJIHEYHYIO CUCTEMY U IJIaHEeTy 3eMJIsl C €€ TUIIMYECKUM
MUPOM OOBIYHOTO Pa3yMHOTO YeJIOBEeKa, KOTOPBIN BOOpas B cels
BCE Mpeaplaynpe nuBmin3aiuu Munepaio, Pacrenuit u Ku-
BOTHBIX.



Teneps BCE BCcTasio HA CBOM MecTa. J|peBHEMHANICKUE MUCTE-
pvM IOMOIVIM HaM TIOHATH Ipouecc (pOpMUPOBAHMSA TUIAHETAp-
HOW MaTepuy U3 KBaHTA CBETA, KaK IPOLECC €r0 HUCXOKICHUA
u norpysenus B Mareputo. Ha pucynke 4 BUJHO, Kak IOCTENEH-
HO OT IIMKJIA K IMKJIy YMEHbIIAETCs KOJIMYECTBO SHEPTUU KBaHTa
CBETa Ha OJIHY YETBEPTYIO yacTh. [leprospl ero KonebaHuid, u3-
MepsieMble KOJIMYECTBOM 3TAIOB, TAKKE YMEHBIIAIOTCS OT LIMKJIA
K LIMKJIy Ha O[IMH 3Tall. A BOT ypPOBEHb CUJIbl B KBAHTE MATEPUU
MOCTENEHHO PACTET TOYHO TaK k€ Ha 1/4 JyacTh B Kaxa0M Mocie-
JYIOLLEM LIMKJIE.

[Mpotsxk€HHOCTL BpeMeHn B Marepuun Oyner oOpaTHOM, TO
€CTh, YeM IUIOTHee CTPYKTypa Matepuu, Tem 6osiee OyzieT e€ cu-
JIa ¥ TeM MeHblIiee OHa OyIeT UIMETh MPOTSKEHHOCTH 0 BPEMEHH
nevictBusi. B koniie 10-oro sTana KBaHT Matepuu 3a0upaet cede
BCIO CMJly KBaHTa cBeta. [loatomy Kaxaas nociaenyomas [iuBU-
JIM3alMsl OKa3bIBAETCS CUIIbHEE U pa3yMHee npeapiaynied. OHa
umeet OoJiee YIIOTHEHHYIO CTPYKTYpPy OCHOBHOW Marepuu.

B npuHnune, B Hamend KBaHTOBOW KapTHUHE-BEPCUM HUYETO
HOBOT'O He NMosABUJIOCh. OHa ITPOCTO YTOUYHMIIA HAM ITPOLIECC IBO-
oK U Oosiee peasibHO, C MaTephabHOW TOUKU 3pEHHs], HaM
ero onucaia. [Tocmorpure BHMMaTeaIbHO Ha pUCyHOK 4. Ha HEM
NOSBWJIOCh HEKOTOPOE OT/IMYME OT HAIIMX IPEBbIAYIINX pas3-
MblUIeHUN. Panee Ha pucyHke 3 Mbl IPEANOIOKWIN, YTO IUIAHE-
TapHasi MaTepusl pa3BUBAETCSI PABHOMEPHO C OIMHAKOBBIMM I1€-
puvoIamMu 3BOIOLIMK. Tenepp ke Mbl YTOYHWUIIU, YTO 3TO HE CO-
BCEM TaK, YTO PA3BUTHE M MaTEpUAIM3ALMs YETHIPEX LIUKJIOB



Maxa-IOru uaér no kpuBoi. JlaBaiite 310 O0JIee HATJISIHO TIO-
Ka)KeM Ha PUCYHKE 5.

MpaduK Nnepexona KBaHTa CBETA B KBAHT MaTepuu
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Ha stom pucyHke 5 Mbl BUIMM, Kak MOCTENEHHO HMCIIAAa-
€T SHEPrusi KBaHTa CBETa, KOTOpasi MEPEXOIUT B BO3PACTAIOIIUI
KBaHT marepuu. B koHile mukiaa Maxa-tOru kBaHT cBeTa mosn-
HOCTBIO NEPEXOUT B KBAHT MaTepUH, KOTOPbIN CTAHOBUTCS 3€p-
KaJIbHO OOpaIliéHHBIM, OTHOCUTEIBHO ero. EctecTBeHHO, THIH-
YeCKUd MUP OOBIYHOTO YeJIOBEKAa, KaK 3aKJIIOYUTENIbHBIA MU
mrkiIa Maxa-fOru, Oyner Hambosee HepreTUUecK! CHIIbHBIM,
OTHOCHUTEJIbHO BCEX MPEIIEeCTBYIONIMX MYy TUITMYECKUX MUPOB
MunepaioB, Pacrenuii u JKUBOTHBIX, KOTOpbIe OH BOOpaJ B ce-
0s1. [laBaiiTe Tenepb noaBenEM HEKOTOPbHIE UTOTH UCCIIENOBAHNS



MIOrpyKEHU KBAaHTa CBETa B Marepuio.

WNtak, nuK pacupera 4YeThIPEX LMBUIM3ALMKA MPUXOIUTCS
Ha MAaKCUMYM YETBIPEX CUJI KBAHTa CBETa. 3aTeM HACTYMaeT UX
Craj| ¥ CTaOUIN3aIu s, BO3MOXHO C HEKOTOPhIM OTCKOKOM Ha3a/l.
[HuBunuzanusaM B KakJIOM IIUKJIE OCTA€TCsS TOJbKO 1/4 4yacTh
HEpruM KBaHTa cBera. [lo pucyHKy 4 fgaxe MOXHO MpOCIe-
JIMTh, KaKKe UBUIIM3AINN TTIepeceKaInch Mexkay coooi. Hampu-
Mep, TIa3MeHHasl [IMBUIM3AlMs HUCTAJala B CBOEH CuJjle B Ha-
pacTaloeM pacTUTENIbHOM IMKJe. TONIbKO B HEM OHA OKOHYa-
TEJILHO MaTepuaIn30Bajlachk. B pacTUTENIPHOM LUKJIE BCE €ILE
MOIJIO MTPOXOAUTH COBEPIIIEHCTBOBAHUE IJIA3MEHHBIX MUHEPAJIb-
HbeIX popM. PacturenbHass nMBUIM3AIMSA YaCTUYHO JIOYCOBEP-
LIEHCTBOBAJIACH YK€ B JKUBOTHOM LIMKJIE. TOJIBKO B 3TOM LIUKJIE
€€ CiJIa MIOJTHOCTBIO0 MCUepNasiach, Kak 3TO BUJIHO MO PUCYHKY 4.
TonbKkO K KOHILy 9-0ro stama oHa MOJHOCThI0 MaTepUaaTn30Ba-
Jlach U Jjajiee yKe CyIlecTBOBaja B OKOHYATeJbHOM BUJIE. 3/1€Ch
MbI TOBOPUM O TTOJIHOM TOTOBHOCTH 1 MaTepUaIU3aIMH [IUBUIIN-
3l ¥ UX TUIIMYECKUX MUPOB. B HallleM 4eioBe4ecKOM IHK-
Jie )KUBOTHBIE BCE €II€ YaCTUYHO U B HEOOJBIIUX Mpeeiax Mo-
I'YT 9BOTIOIMOHUPOBATh. TobKO K KOHITY ITuka Kanu-IOra onun
JOJDKHBI Oy/IyT CTaTh TIOJHOCTHIO COBEPILIEHHBIMHU.

YestoBEeK 3aKOHUYMT CBOE COBEPILIEHCTBOBAHUE TOJIBKO B HO-
BoM 1MkKJe Carbsi-lOra, KOTopblii Mbl Ha3Bajlu AYXOBHOW 3BO-
mormert. Tonmbko 371ech eCTh OAHO MPOTHMBOpeuYre, MO0 cuia
KBaHTa CBETAa YK€ 3aKOHUYMJIACh, KaK 3TO BUJIHO Ha PUCYHKE 5.
YT0 NOCIyKUT HAM HOBBIM MCTOYHUKOM JIJIs1 HOBOTO 11KJIa Ca-



Th-l0ra, 0 KOTOPOM roBOpAT BEAUUECKUE UCTOUYHMKHU MHPOP-
manuu? Ha 310T BOIIpOC y HAC MOKa OTBETA HET.

CoBepIIEHHO HEOKUIAHHO HAM YIAJIOCh YCTAHOBUTH 3aKOHO-
MEPHOCTb MaTepUaIu3allii KBaHTa CBETA, JIUTEILHOCTD TIEPU-
0ZI0B KOTOPOTO HalpsIMyI0 3aBUCUT OT BEJIMUYUHBI €TI0 SHEPIUH.
«KBaHTOBas MEXaHMKa» MOATBEPAWIA HAM TOYHOCTb ITPEAbILY-
IIMX KapTUH-Bepcuu [1].

Hepexonﬂme nepuoabl 1 UX BU/AbI

PrucyHok 3 momor HaM MOHSATh U CBfA3aTh NEPUOABI BO3-
pacTtaHusi CWJI KBaHTa cBeTa ¢ (DOPMUPOBAHUEM IUBUJIM3AIIUN
U UX YETBIPEX TUMHUYECKUX MUPOB. PaHee Mbl rOBOpWIM O Tie-
PEXOIHBIX BUAAX IUBWIM3ALIUNA, KOTOPbIE WX CBSI3BIBAIU MEXK-
ay coboil [1]. V Hac moka BO3HUKJIO TP MEPEXOIHbIX MEepHO-
Ja MEXIY STUMHU LUBWIM3ALMSIMU: MUHEPAJbl-paCTEHUS; pac-
TeHUsI-)KUBOTHBIE; )KUBOTHBIE-UEJIOBEK. TOIBKO HAaM HETIOHSITHO,
KaK KBaHT CBETa MOT X c(hOPMUPOBATH ?

[lepexonHble NEPUOIBI U MX NIEPEXOJHBIE BUbI IBHO JOJKHBI
cymecTBoBarh [ 1]. OHU ABIAIOTCS CBA3YIOLIMMU 3BEHbSIMU MEK-
Ny UMBWIM3AIUSIMU, KOTOPbIE MO3BOJISIIOT UM 3BOJIOLIMOHUPO-
BaTh O6€3 Pa3pbIBOB APYT OT JIpyra. Mbl paHee nokaszaau (opmu-
pOBaHUE UMBWINA3ALIAN HA PUCYHKE 3, COBECTHB UX C IEPUOIAMU
KBaHTa cBeTa. [laBaiite CHOBa BEpHEMCSI K PUCYHKY 3, HO J1JIs Ha-
DJISIZTHOCTH 00O3HAYMM Ha HEM CEephIM I[BETOM TepPEXOIHBIE Tie-
PHO[IBI, KOTA JABE CHJIbI KBaHTa cBeTa paboTal0T OTHOBPEMEHHO.



MBbI 9T0 OKa)keM Ha PUCYHKe 6.

Bo3HMKHOBEHWE NepexoaHblX BUAOB
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Ha pucynke 6 moka3zaHbl YeThIpe MepexofHble 00IacTu, B KO-
TOpPBIX IEpeceKaloTcsl Cuibl KBaHTa cBeta. OHM 00O3HaYEHbI
Ha 9TOM PUCYHKE cepbIM 11BeToM. OfIHa CUJIa IPUHAIEKUT YXO-
ASIIeH TMBUIM3ALIH, IPYTrasi — BOCXOIAIIEH. YXOsaImast BU-
M3aIus Kak Obl 10(hOPMHUPOBBIBAETCS B CBOEM YiKe ITOYTH T'OTO-
BOM TUIIMYECKOM MUpE, Apyras — TOJbKO HaYMHAEeT ero (popmu-
pOBaTh. ITa OTHOBPEMEHHOCTh CYIIECTBOBAHUS ITO3BOJISIET BO3-
HUKaTh [IEPEXOAHOMY BUJY, KOTOPBIM B Hayaje cBOEro (popmu-
pOBaHUS SIBJIIETCSI O0JIee COOTBETCTBYIOIIUM TPEIbIIYIIIEMY BHU-
ay.

ITo Mepe Bo3pacTaHusi HOBOU CHJIbI KBAHTA CBETA IEPEXOTHOM
BUJI BcE Oosee 0OpeTaeT 4epThl HOBOW IMBUIIM3AINMU. 3aTeM Ofl-



Ha YacTh NEPEXOJHOr0 BUAA MOJHOCTHIO MEPEXOIUT Ha HOBBIM
YPOBEHb 3BOJIIOIIMY B HOBYIO IIMBUJIM3AIMIO, & APYyrasi 4acTh —
OCTa€TCsl BHICIIMM YPOBHEM Mpeablayiien nuBuim3amu. [lo-
9TOMY HaM paHee ObLJIO 3aTPYAHUTESIbHO OTHICKMBATH MEPEXO/-
Hbl€ BU/Ibl B COBpEMEHHOM Mupe [1].

Ha pucynke 6 Mbl axe 00O3HAUMIIA YPOBEHb pa3yma IUBU-
JIM3alui U ero nepexoanon tvn. Ham ynanock cBsizath uXx C 1e-
pHOIaMU KBaHTAa CBETA, YTO €LIE pa3 JOKa3bIBAE€T BEPHOCTh KBaH-
TOBOW KapTUHBI-BEPCHH.

— IlepBbiid nepexonHoM neproa Mex 1y D(PUpPoOM U MUHEpAJIa-
MU UMEET ypOBEHb M3MEpPEHUs pasymMa a%*. Thmocuk o3Hauaer
MOAKJTIOYEHHE K HU3IIEMY YPOBHIO pa3dyma U CTPYKTYpe HOBOM
MUHEPAJIbHOU [IUBUJIM3ALMU. DTOT EPEXOTHON YPOBEHb pa3syMa
MO3BOJISIET COEAAMHUTD EIMHUYHYIO IIUBUIM3AIMI0 Ddupa U HO-
BYI0 MUHEPATbHYIO ITUBMIIU3AIMIO MEK]y COOOM.

— Bropoii nepexonHoi neproj Mex/1y MUHEpalaMu U pacTe-

HUSIMU UMEET YPOBEHb U3MEPEHUS pasyMa a'*. Dror nepexos-
HOM YpOBEHb pa3yMa MO3BOJISAET COEUHUTh CTapyl0 MUHEPAJIb-
HYIO ¥ HOBYIO PAaCTHTEJIbHYIO LIMBUIA3ALIMN MEXKTY COOOM.

— Tpernii nepexoqHO MEpHON YKe CBA3BIBAET MEXIY COOOM
CTapylo pacTUTENIBHYIO M HOBYIO KMBOTHYIO LIMBAJIM3ALIUU. YPO-
BEHb M3MEPEHHs pa3yma 3TOro MepexoAHOro Bujaa OyaeT COooT-

2+
BETCTBOBaTh a~ . [IMIOCMK O3HaYaeT MOJKJII0YEHNE K HU3IIEMY
YPOBHIO pa3dyMa M CTPYKTYpe HOBOM ’KMBOTHOU IIUBUJIA3AIMH.
— UeTBEpTHIil NEPEXOAHON NEPUO MEXKTY KUBOTHBIM U Y€JIO-



BEKOM OKa3aJiCsl HEMHOIo 0oJjiee CI0KHBIM. MBI ITOKa npeacra-

+
BUJIX YPOBCHb U3MCPCHUA MIEPEXOJHOI'O BUA PABHbBIM 33 , Ka-

KMM OH U JJOJKeH ObIThb. [ ITI0CHK 03HavaeT MojIKJIIoYeHNe K HU3-
IEMY YPOBHIO MEHTAJILHOI'O pa3yMa M CTPYKType HOBOM YeJlo-
BEUYECKOM [IMBUIN3ALIMH.

B 4erBEpTOM INEPEXOAHOM NEPUOIE, IOYTU IOJHOCTHIO Ha-
pYyLIAETCs 3aKOHOMEPHOCTb B U3MEPEHUSAX Pa3yMa, BbIsABJICHHAS
HaMM paHee B TPEX NMpEabIylIMX NepexoaHsix nepuogax. Io-
JIy4aeTcsl, YTO COBPEMEHHBbI MEHTAJIbHBI YEJIOBEK MOKa TaK
Y OCTA€TCA NEPEXOAHBIM CYILIECTBOM MEXAY KUBOTHBIM U Yeso-
BEKOM. [lasiee 3T0ro nepexogHoro MEHTAJIBHOIO YPOBHSA pasyMa

a>* oGbIuHBbI YenoBek noka He rowén. Ero pasyM, Kak 1 OH caMm,
TaK M OCTAETCS MEPEXOAHBIM.

Mpel noHMMaeMm, 4To YpoBEeHb pasyma YesoBeka pu OKOHYa-
Huu nukiIa Kamu-fO0ra nomkeH cooTBeTCTBOBaTh, KAK MUHUMYM,

YPOBHIO a®, 4T0 11 Hac MOKa SIBIISETCS HEJOCTHKUMBIM HOH-
ceHcoM. OOBIYHBIN YETOBEK MPH BCEM CBOEM JKEJIAHUU HUKAK

HE CMOXECT €1ro O6pCCTI/I. I[a>1<e Hcaienysa 4€J10BCKa-uHAUI'O MblL

TOBOPUM TOJIBKO O HOBOM IIEPEXOJHOM yME-UHANUIO yPOBHA a*t

*. Ho 3710 yke OyieT ypoBeHb MEPEXOIHOIO pasyma B Cleylo-
IIEM TIEPEXOIHOM MEPHOJE MEKTY OOBIYHBIM YETOBEKOM U Ofy-
XOTBOpEHHBIM YenoBekom Mupa BepxoBHOro pasyma, Kak cie-
JYIOLLEr0 HOBOTO MUpa Hatuey 3somonmi [ 1] HoBoro mukia Ca-
Ts-10rn.

BriBOA U1 Halel LMBUIM3ALMM BO3HMKAET HE OYEHb IPU-



SITHBIA: MBI HE CMOEM B HaIllleM OOBIYHOM MHpe 00pecTH ypo-

4
BEHb pa3dyma a . YpoBeHb pasyma nukia Kamu-IOra ocraner-

Cs Ha MCHTAJIbBHOM YPOBHE 33+, KaK €ro BbICHIEC TOCTHXXCHUCE.

Ho 3T10T ypoBeHb pazyma OyaeT J0CTaTOUHBIM, YTOOBI TIOTYYUTh

HOBBIii [IEPEXOXHON YM-HHUIO C YPOBHEM a° ¥, KOTOPBIA CMO-

’KET Hac MepeBEeCTH B HOBbIM MUp BepxoBHOro pasyma. 3pech

HaM 0co0O BOJIHOBAaTbCsS HeUuero: OObIYHBIN YeJIOBEK B COBEP-

MIEHCTBE CBOCTO pasyMa a3+ CMOXKET NOCTUYb IEPEXOJHOIO ymMa

3++ o o
a H C €0 IIOMOIIBIO IICPEUTU B HOBBIM MHUD.

HaBaiite oTnenpHO pa3depéM MprMep OIHOTO TAKOTo Tepe-
XOJHOTO MEepUO/Ia MEKAY LIMBUIA3ALUSMU, HAIIPUMED, PACTEHUI
Y KUBOTHBIX. MBI MOKakeM ero oTesbHO Ha pucyHke 7. C je-
BOW CTOPOHBI PUCYHKA 7 MbI BUJUM PACTYIITUN TUTUYECKUN MUD
Pacrenuii, KoTopblii (hOpMUpPYeTCsT MAarHUTHOM CUJION TOJIOKU-

TesibHOU TosisipHocTy +H. Korma oH gocturaer ypoBHsi pasyma

a®*, To HAUMHACTCS NIePEXOHON nIepro. OH NOKA3aH Ha PUCYH-

Ke 7 CBETIO-cepbiM IIBETOM. B 3T0 Bpemsi HAUMHAET CBOIO pado-
Ty OTpULIaTesIbHAS NeKTprudecKas cuia -E, kotopas 6ynet dop-
mupoBaTh Mup JKMBOTHBIX. B nepexogHom neprone o0e CHIIbI
JEUCTBYIOT OJJHOBPEMEHHO, YTO U MO3BOJISIET C(DOPMUPOBATHCS
CMEUIaHHOMY IIEpEXOIHOMY BUJLY.
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PucyHok 7 mokasplBaeT HaMm, YTO B IIEPEXOIHOM IEPUOLE
IUTOCKOCTH TIPOCTPAHCTBA U BPEMEHHU OJHOBPEMEHHO CTAHOBSAT-
Cs1 IOCTYIHBIMH 151 SBOJIIOLIMOHUPYIOIIMX BUIOB. DTa JOCTYII-
HOCTb ¥ TIO3BOJISIET UM M3 OJHOrO BHUa crarh Apyrum. Korna
00e crTbl OyAyT paBHBI MO CBOEH BEJIMYHMHE, TOT/IA HOBBIA MU
JKUBOTHBIX TOJHOCTBIO BOMpaeT B ceOs crapbiii Mup PacteHuii
Y HAYMHAET UM YIPaBJIsATh. TOria MmosiBJsOTCS TIEPBbIE CAMOCTO-



SITeJIbHBIE )KUBOTHBIE BU/IbI CTIOCOOHBIE OOPECTH HOBBIN YPOBEHb

pasyma a>. Takoit NIepexo/l Ha HOBBIN YPOBEHb IBOTIOLUHN MEXK LY
pacTeHUsIMU U )KUBOTHBIMU OCYIIIECTBJISIETCSI TIOCPEICTBOM Me-
TaMop03a, KOTOPBIM 00JIA/IAI0T HACEKOMBIE, TPECMBIKAIOIINECS
Y 3eMHOBOJIHBIE cylecTBa [1].

Mpbl nokazainu Ha pUCYHKE 7 TOJBKO OAWH THUIl MEPEXOIHOrO
niepyoaa. Bce ocrasbHble MepexoHbie TIeproabl OyayT CTPOMT-
Cs1 TI0 aHAJIOTUYHOM cXeMe, TOJIbKO MPHUHITUI X Tiepexoya Oyaer
HEMHOTO JPYT'MM, BO3MOXHO, 3TO yxe OyneT He MeTaMopdo3,
a TUIaBHasi mpeoOpas3yolasi MyTallysi U3 OIHOTO BUA B IPYTOW.
['maBHast 3aKOHOMEPHOCTh MIEPEXOAHOTO MEPUOIA COCTOUT B TOM,
YTO B HEM OIHOBPEMEHHO AEWCTBYIOT ABE CUJIbI, UTO MO3BOJISIET
BUJIAaM HAXOJUThCS Cpa3y ke B ABYX MHUPAX: CTAPOM M HOBOM,
TOJILKO YTO HAPOXKIAIOIIAMCS.

Mpbl 10Ka3aiu, 4TO MEPEXOJHbIE MEPUOAbI MEXIy HUKIAMU
ool Maxa-fOru BO3HMKAIOT HE MPOCTO TaK, a Kak Clej-
CTBUE NIepeceyeHn s CUJl KBaHTa cBeTa. OHU COOTHOCSITCS CO CMe-
IIAHHBIM JICCTBUEM CUJI KBaHTAa CBETA M SABJISIOTCS KaK ObI MX
00BeIMHSIONIEN 3aKOHOMEPHOCTHIO. Terepb HaM OCTaloCh CO-
€IMHUTH [IUKJIBl U TIEPEXOIHbIE TIEPHOIBI BMECTE, YTOOBI Oojiee
MOJTHO O(POPMUTH KBAaHTOBYIO KAPTUHY-BEPCHIO.

HecaTb cTyneHell MaTepuaJbHbIX POpPM

Mpbl NOATBEPANIIM U IAKE I0KA3aJIM HAa IPUMEPE KBAHTA CBETA
pPUCYHKa 4, 4TO CYIIIECTBYIOT B Halllel SBOJIIOLIMU JECSATH TAIIOB



Y 4YeThipe 1UKJIa eauHoro nukia Maxa-FOru. Ho tenepb BcTaér
BOITPOC UCCJIEIOBAHUS TOTO, Kakre (pOpMBbI CYIIECTB MOIJIU 3BO-
JIOLIMOHUPOBATH B 3TUX JECATH Tanax? Beab 9T 3Tanbl NosiBU-
JIUCh He NMPOoCTO Tak. OHU HaM SIBHO YKa3bIBAaIOT HA TO, YTO B HUX
KaK-TO MOIJIa MEHSIThCSI CTPYKTypa MarepuajbHbiXx (hOpM U MX
MHUPOB.

Mpbl He CTaHeM Tporarb arperaTHoe COCTOSIHUE OCHOBHOW
CTPYKTYpbl Martepuu, KOTOpoe UMeeT OTHOIIEHUE TOJIbKO K Ye-
TBIPEM MEHbBIINM IMKJIamM Maxa-FOru. Dtansl 3BOTIOLMH, KOTO-
pble y HAaC NPOSIBWIKCH, — 3TO CTYIEHU JIECTHULIBI, 10 KOTOPOX
B30MPaIUCh SBOMIOIIMOHUPYIOIINE MaTepraibHble (hOPMBI, 0071a-
JIalolre OIpeIe]IEHHON CTPYKTYPO OCHOBHOTO TUMa Marepuu.
OcHoBHas cTpyKkTypa Martepuy BHYTpM LIMKJIa HE U3MEHSETCH,
HO 3Talbl MKJIA YaCTUYHO M3MEHSUIM CTPYKTYpy (popM M Cy-
HIECTB, HE NIEPEX0s 3a €€ MPeAeJIbl.

Ceiiuac, paccMaTpuBasi BOSMOXKHbIE STAllbl SBOJIIOIMM 1TUBU-
JIU3alUNA, MBI TIOJTYYHJIM HOBOE TipernoiokeHre. OHO sBJseTcs
JIOBOJIbHO MHTEPECHBIM U [1a’K€ HEMHOIO (DAHTACTUYECKUM: Ha-
MIPUMEDP, ITU JECAThH ITANOB SBOJIOIUU JJa’Ke MOTYT MPUHAJIE-
karb TOJbKO nocyiegaHeMy Iukiy Kamm-lOra (pucynok 4). Mbl
Jlake STOT LUKJI MOXEM pa3OuTh HAa CBOM JIECATHh ITAIOB U Ye-
THIPE LIUKJIA. DTOT K€ PUCYHOK 4 MOXKET OIUCHIBATH SBOJIOLIMIO
JI000ro LUKJIA ¥ 1axe 3BOIOLMI0 BeeneHHoM, a He Topko Cot-
He4YHOU cucteMbl. OH paBHONPABEH /151 BCEX YPOBHEM U IIUKJIOB,
rJIe KBaHT CBeTa HUCXOAUT B Marepuio [3].

[TouyeMy MbI BOPYT B3sUIH AJIs IPUMEPA KOHKPETHYIO PUHA-



JIe)KHOCTh pucyHKa 4 nukiny Kamu-IOra? [leno B Tom, 410 TONB-
KO B 9TOM LIMKJIE CTAJIO BO3MOXHBIM BO3HUKHOBEHHE OpraHH-
yeckux (popM Marepuu, KOTopble Mbl UMeeM cerogHsa. OHU HU-
KaK He MOIVIM BO3HUKHYTh B 00Jiee paHHUX LIMKJIaX SBOJIOIHH.
[losToMy Ham 37ech HaAO cAefarh HEKOTOPYIO OrOBOPKY, UYTO
TOJIBKO B 9TOM TOCJIEJHEM IUKJIE MaTepUaIbHbIe (DOPMBI 00pesH
CBOIO UCTUHHYIO COBPEMEHHYIO CTPYKTYpY OPraHUYECKOW MaTe-
pun. XOTs 3/1ECh Mbl MOXEM U OIIMOATHCSI, €CIIU TOJIBKO YaCTUY-
HO.

JlaBaiiTe BepHEMCA K HalleMy eauHoOMy LukJy Maxa-IOra
¥ TIONPOOYeM HalTHU Te JIeCSITh OTIIMYUI B CTPYKTypax (popm Ma-
Tepuu, (POpMUPYEMBIX UM. MOXEM JI1 MbI 3TO TOATBEPIAUTH CBO-
VMU MaTepuaIbHbIMU 3HAHUSIMU?

MBI MONBITANMUCh 3TO MPUOTM3UTETHHOE M3MEHEHUE BUJIOB
B MeHbIuX IuKJIax Maxa-FOru otoOpa3uts B Ta0muie 2.

WTak, MUHEPAJIBI MOTYT UMETD CJIEIYIOIIKE YETHIPE ITaIa U3-
MEHEHHU S BUJIOB IPY CBOEM CTAHOBJIEHUM B Matepuu:

1. IIpocThle BewmecTBa, CaMOPOAHBIE JIEMEHTHI.

2. buHapHbIe COEUHEHNS C QaHMOHOM.

3. Coneobpa3Hble COEeIMHEHUsI C KOMIUIEKCHBIMUA aHUOHAMM.

4. lenutcs Ha ABE CTYIIEHM:

— OCHOBHOM 3Tall, BBICIIAE TOYECYHO-JIMHENHBIE COEIUHEHUS
(MUHEpabl, TPUOHI);

— MEepexXOJHON MepHOo/l, OOHOKJIETOUHbIE 1 MHOTOKJIETOUHbIE
MUHEpaIbHO-paCcTUTEIbHbIE (DOPMBI — 3TO TPUOBI-PACTEHU S, KaK
BhIcIIVe (POPMBI TPHOOB.



MsI TyT k€ HallIM NOATBEPXKACHUE IBOMIOLMYA MUHEPAJIOB
YETBIPbMS ITAIIAMU C IEPEXOAHBIM NIEPUOIOM.
Teneps nonpobyeM To ke camoe cziesaTh ¢ MupoM Pactenuii:

Tabauua 2

he L Mane:- MNpeanonaraemble BUAbI }KMBbIX CYLLECTB
aTana HOorm PeA A v )

1 MpocTble BewecTea, CaMOPOAHbIE INEMEHTDI.

v BuHapHble coeguHeHMA C aHUOHOM.

Uukn Catba-
3 |Ora Coneobpa3zHble, C KOMNAEKCHBIMM aHUOHAMMU.
4 OpHOKNETOUHbIE M MHOTOKNETOYHbIE

coegnHeHua (rpubbl).
MHOTrOKNETOYHbIE MUHEPANLHO-PACTUTENbHBIE
dopmbl (rpubbi-pacTeHus).
5 MpocTeiwme pacteHus

NepexoaHoit nepuop,

CNOXHBIE OAHONONBIE PACTEHUA
(xBOMHBIE)
CNoMHble 0gHONONbIE U ABYNONbIE PAacTEHUA
(nucTBEHHBbIR)

6 Uuun Tpeta-
lOra

Hacekomble 1 3eMHOBOAHbIE CYLUECTBa,

MepexoaHOM Nepuo,
R PHOA obnapaowme metamopdozom

8 Lukn fleanapa- XON0/IHOKPOBHbIE }WBOTHbIE

9 Ora TennokpoBHbIe MWUBOTHbIE
MepexoaHol nepuog, MNepBobbiTHLINA KUBOTHLIN YENOBEK
10 | Linkn Kanu-tOra MeHTaNbHbIH YenoBex
NepexoaHoli nepuog, Yenosek-MHAWUro

1. Ilpocreiiiumne pacTeHusl.
2. Cl1oXHbIE OTHOTIONbIE PACTEHUsI (XBOWHBIE).
3. CioxHBIE OHOMOJIBIE W JABYMOJbIE pacTeHHsl (JMCTBEH-



HBIC).

— IlepexoaHOM BUJ HACEKOMBIX, TPECMBIKAIOIIUXCS U 3€MHO-
BOJHBIX CYIIIECTB, 00IaJal0IMX MeTaMOP(O30M.

CHoBa y Hac BO3HMKAET MOJIHOE COOTBETCTBHE C TPEMS MEpU-
OJlaMU Pa3BUTHUSI PACTEHUI.

JaBaiiTe NpoIOIKUM 3TO ONKUCAHUE U3MEHEHH S BUJIOB B LIMK-
se [Ipanapa-tOru mupa KuboTHbix. VIX Mbl MOAEIWIM HA J1BA
JTana:

1. X010AHOKPOBHBIE KUBOTHBIE.

2. TennoKpoBHBIE KUBOTHBIE.

— [lepexonHoii ieproj — MEPBOOBITHBIN KUBOTHBIN YeJIOBEK
(mo KHure «MyX4MHa W KEHIIMHA», COTBOPEHHbIE HA «6-OM
JIEHb» ).

KoneuHo, Hallie esieHre Ha OCHOBHBIE 3TaIlbl SBOIIOIUU MO-
KeT ObITh U He COBCEM BEPHBIM, HO OHM JAIOT O Hel Ooiee MoJ-
Hoe npejcTasiieHre. OCHOBBIBAsICh HA HEM, Mbl MOXEM IIPE/ICTA-
BUTH ce0€ M COCTOSIHUE TUUTAHETApHOW MaTepuu, U Pa3BUTHE Ca-
MOU IMBWIM3aLK Toro Bpemenu. [locnennuii 10-p11 31an y Hac
MOJTy4aeTCs TOJIbKO OAWH. OH SIBHO MPUHAJIEKUT COBPEMEHHO-
MY MEHTAJIbHOMY YeJIOBEKY, KOTOPbIil BOOpas B ceOs1 Bce Mpebl-
JyIIMe MHUPBI, KOTOpPbIE MaTEpPUAM30BAIMCH Ha OoJiee paHHUX
Tarnax 3BOJIOLHH.

Mesk1y TUKJIaMy 00513aTeJIbHO CYIIIECTBYIOT MEPEXO/IHBIE T1e-
PHO[IBI, KOTOPBIE MO3BOJISIIOT MaTepUabHbIM (POpMaM aJanTh-
pPOBaThCS K HOBOMY OCHOBHOMY COCTOsIHMIO Marepuu. OHu co-
EUHSIOT MEXIy COOOW TPEAbIAYIIUN W TOCTEAYONMNN TUKIIbI



9BOMIOLMU. be3 Takoro einHeHrss MUpOB B IEPEXOIHOM IIEPUO/IE
HEBO3MOXKEH HUKAKOW BOJIIOLIMOHHBIY niepexol. [loatomy B ne-
PEXOIHOM Ieprojie 00A3aTeIbHO IPUCYTCTBYIOT CTaphle U HOBBIE

BUIbI OTHOBPEMCHHO, KdK Hepexom-loﬁ BU: IJIa3MO-MHWHECPAJIbI

+ 1+
aO , FpI/I6I)I-paCT€HI/I$I a , HAICCKOMBIC, ITPECMbIKAIOINUECA U 3EM-

HOBOJHBIE CyIIecTBa a>F, 0GbIUHbIiA YestoBek a° . He MuHyeT oH
¥ HAIIy IUBYIM3AIMIO, B KOTOPOI MBI IPE/INONAraeM HOBBIA Tie-

PEXOIHO# BUJ UesToBeKa-MHInro a> . VIMEHHO OH 10JkeH Oy1eT
MIPUBECTU HAC K OyXOTBOPEHHOMY YenoBeky mupa BepxoBHoro
pasyma at.

Ve co31aéTrcsl CUIbHOE BIIEYaTJIEHUE TOrO, UTO HOBBIM IIe-
PEXOHOU MEPHOJ att IJIs1 OOBIYHOTO YeJIOBEeKa YKe Hadalicsl.
OO0 3TOM MPSAMO TOBOPUT MAaCCOBOE TIOSBJICHHE JIeTel-UHINUTO
U JaKe KpUCTaIbHBIX JeTeid. KOCBeHHO, Mbl elllé BUJUM CTar-
HAIIMIO pa3yMa MUBUIM3AIMU U TIOCTETIEHHOE MOBBIIIIEHUE SHEP-
TeTUKHU TJIAHETHI, YTO BJICUYET 32 COOOU KOJTMYECTBEHHBI POCT
1 OOJBINNYI0 CHJTY KatacTpod M JPYrux Ype3BbIUANHBIX CHTYya-
LIUH.

PealbHOCTh KBAHTOBOM KaAPTHHBI-BEPCUH

KBantoBasi kapTuHa-BepcHsi HOBOJBHO TOYHO COEIUHMIIA
KBaHT CBETa C BEJUYECKUMU LUKJIaMH 3Bomonuu. OHU J10T0-
HWIK JIPYyT Opyra ¥ Jajiv Ham OoJsiee MOMHYI0 KapTUHY CTaHOB-
JIeHUsI MUPOB U UX [UBUIM3ANUi. Ternepb HaM OCTaJIOCh TOJIBKO



MO/IBECTU UTOT HAIIEro KBAaHTOBOI'O UCCJIEIOBAHMS U CIEIaTh ITY
KapTHHY-BEPCHIO eIIé Ooee peaqTCTUIHOM.

I[MToka Bce Ham U300paxeHrs KBaHTa cBeTa ObLIM, AJIs MPO-
CTOTbI IOHUMAHU S, UCKAKEHHBIMU U YNPOUIEHHBIMUA. OHU TO-
MOTJIM HaM COE€AVHUThH BEJUYECKHE LIUKJIbI IBOTIOLUU C TIEPUO-
JaMM KBaHTa cBeTa (pucyHkHu 3, 6). PucyHok 5 Ham nmaxe mo-
Ka3aJl, Kak SHeprusi KBaHTa CBeTa MepexXOIuT B KBAHT MaTepHH,
(popmupys M1aHETAPHYIO CTPYKTYPY CO BCEMU €€ TUITMYECKUMU
Mupamu MuHepasoB, Pacrenuii, JKUBOTHBIN 1 OOBIYHOTO YeJIO-
BEKa.

ToJsibKO HaM He COBCEM MOHSITHO, KaK MOC/IE10BaTebHBIE T1e-
pUOJIbI KBAHTA CBEeTa OObEAMHSIOTCS B €AUHBIN MapasulebHbINA
Mup 11aHeTsl 3emuisi? Bee Tunrueckue MUphbl Ha HEW nepemMe-
IMIAHBI MEXy COOOH U SIBJISIOTCS] €IMHBIMUA COBPEMEHHBIM MHU-
pom. Kak Takoe mapasuienbHOe HapaliMBaHUE TUITMYECKUX MU-
POB OKa3bIBaeTCs1 BO3MOXHBIM? JlaBaiiTe monbITaeMcs IPEICTa-
BUTb 3TO HA PUCYHKE 8.



EanMHeHue TMNMYeCcKMX MMPOB KBAHTamMM CBeTa
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MpocTapHcTBO +5 Bpema +T
Puc. 8

Ha pucyske 8 yxke nmokazaHo B3auMOJEUCTBHUE JIByX KBAHTOB
CBETa, KOTOpPOE MBI €lIE€ paHee He uccienoBaau. Jlo cux mop
MBI KCCJIEIOBAJIM TOJIBKO KBAaHT cBeTa 1, KOTOpPbI chOpMHUpPO-
BaJI HaM YeTblpe HuBMIM3alu. KBaHT cBeta 2 npofoimkaer aei-
CTBHME KBaHTa cBeTa | 1 J00aBIsET K HUM elng ABe OyayIuX Lu-
BUJI3ALIMM WIY BA HOBBIX TUIIMYECKUX MHpa: MUp BepxoBHOro
pa3yMa, KOTOpPbIi JacT HOBBIM BUJI OyXOTBOPEHHOTO YesnoBeka
at, u mup CBepxpadyma, KOTOPBHIM 1aCT HOBBIM BUJ, CyIIpaMeH-
tabHOro Yenoseka a°.OHn YK€ U3BECTHBI HAM U NIO3TOMY MBI
¥ TOBOPHUM O JIBYX OyIyIVX IUKJIAX BOMIONWH [2], 60 e€ mpy-
T'i€ IUKJIBl HAM [TOKa HEW3BECTHBI.

HaBaiiTe cHOBa BEpHEMCS K KBaHTy cBera 1 pucyHka 8. OH
o0bearHsIeT COO0U YeThipe TUITUIECKUX MUpa. Mbl BUIUM, Kak



o0Imasi cujia MUPOB MOCTENIEHHO HaparuBaercsi. CaMbIM CUJTb-
HBIM M3 HUX OKa3bIBACTCSI COBPEMEHHBI MHP OOBIYHOTO 4Ye-
JIOBEKA, KOTOPBIM PacIoyiaraeTcsi Mo CBOEW MEHTAJIbHOU CHUJIe
BBIIIIE APYTUX MposiBIeHHBIX B Martepun mupoB. OH oOperaer
MOJIHYI0 HEPruI0 KBaHTa cBeTa 1. Mup ’KuMBOTHBIX uMmeeT eé
TOJIBKO Ha ypoBHE 3/4 4acTH OT MOJIHOW HEPrMU KBAaHTA CBETa
1 u T. 0. Bce TuIMueckrie MUPBI OKa3bIBAIOTCS KakK Obl HAJIOKEH-
HBIMU JIpyT Ha Apyra. Kakaplii nocienyommm Mup BOUpaer B ce-
Os1 BCe MpebIIyIIe MUPBL. DTO MbI SIBHO HAOJIOIaeM U B CBOEH
JKU3HU.

PucyHOK 8 Mo3BoJvII HaM 3aryIsTHYTh Jiajiee Hallero OObIYHO-
ro mupa. Eciu cerogHs Ml yxe BeIEM pedb O JBYX CIEAYIOIINX
mupax BepxosHoro pazyma u Ceepxpasyma, TO 3TO O3HAYaeT,
YTO KBAHT CBETA 2 y’K€ HUCXOAUT B HAIIl MUP U Ha4aJjl B HEM CBOIO
MaTepraIM3aIuo. DTO NOATBEPKIAeT HAaM PeaIbHOCTb JIBYX OY-
JyIIMX HOBBIX BUI0B. EcTecTBeHHO, 00a Mupa BOEpyT B cedsi Bce
IpeAbIIYIIME MUPBI U 00pa3yloT eJUHbIA CBEPXPa3yMHBIA MU
TIJTAHETHI 3eMUISL.

Mpl faxe npearnonokuiv, 4To BpeMsl IEUCTBUSI KBaHTa CBe-
Ta 2 OyzeT Takke pasaeneHo Ha 4 nukiaa u 10 stamos. Ha pu-
CYHKe 8 Mbl MOKa3aau TojbKO nepBbiil ki Carbsa-l0ru («30-
JIOTOTO BeKa») HOBOTo IukjiIa Maxa-FOru, KoTopslii Oyaer Huc-
XOJIUTh B YETHIPE dTara. ITO MOATBEPKIAIOT BEIUUECKHUE 3HAHUS
O HACTYIUIEHUH B HallleM OyvkaiiieM OyayleM HOBOro «30J10-
TOrO BEKa», YTO U MTOKA3aHO Ha pUCyHKe 8. HucxoxaeHue Mupa
Ceepxpa3zymMa mpou3orlaeT B HOBOM 1ukiie Tpera-lOru. OH yxe



Oy/IeT HUCXONIUTh B TPH ITara.

PucyHok 8 mokasbiBae€T HaMm, YTO KBAHT CBeTa | [EUCTBYET
B Oosbitiem mupe [TpoctpaHcTBe +S, a KBaHT cBeTa 2 — B 00JIb-
miem mupe Bpemenu +T. Yto 310 Ham gaér?

HucxoxaeHre KBaHTa cBeTa 2 OyJIeT IMPOMCXOAUTh B MUpPE
Bpemenu +T. On 6yner ucrionp3oBath Mup [IpocTpaHcTBa Kak
(pyHpameHT Uit packpbIThsi U (DOPMUPOBAHUSI CBOUX TOHKHUX
TUMAYECKUX MUPOB. B 3TOM MBI yxke yOenunuch paHee. Hai
mup [IpocTpaHcTBa, chopMUpOBaHHBI KBAHTOM CBETA 1, HUKY-
na He ucuesHeT. K ero mpocTpaHCTBEHHBIM MHpaM JI00aBATCS
JlyXOBHbIE MUPbI BpeMeHnu, copMUpOBaHHBIE KBAHTOM CBETa 2.
Bynymuii ceepxpasymubiii YenoBek OyaeT BOCIpPUHUMATh 00a
MHpa OJHOBPEMEHHO, YTO AACT €My HOBbIE 3HAHMS U HOBBIE TEX-
HOJIOTUH.

['oBOpsI O HUCXOKAEHUU STUX JIBYX HOBBIX JTyXOBHBIX MUPOB,
MOHO CKa3aTh CJEYIOIME, YTO OHU JJIS HAC MOKa SBJISIOTCS
HEJOCTYIHBIMU. MBI CBOMM OOBIYHBIM MaTepUATIbHBIN 3PEHUEM,
HACTPOEHHBIM TOJIBKO Ha MUp [IpocTpaHcTBa, HE MOKEM BUJIETh
padoTy kBaHTa cBeTa 2 B Mupe Bpemenu. [Toatomy OOBIYHBIN Ye-
JIOBEK IOKa OTPUILIAET U caM 3TOT MUup Bpemenu, u ero cyniects
(boroB). ToJIbKO 3TO HUKAK HE CMOXKET OCTAHOBUTb HUCXOXE-
HUE HOBOT'O KBaHTa CBeTa 2 B MUp BpemeHnu, coeiuHss ero ¢ Ha-
M mMupoM IlpocrpaHcTBa.

Bot Takue HeoxuJaHHbIE OTKPBITHS MO3BOJINJIA HAM CIENATh
KBaHTOBAasl KapTUHA-BepCHsl 3BOMIOUMU. LIuKITbl MHAMKCKOM TTy-
XOBHOM TPaJUIMY U KBaHTHI cBeTa 1 1 2 MO3BOIMIIM HaMm Oojiee



TOYHO BBISIBUTh HOBBIE 3aKOHOMEPHOCTH B TIPOLIECCE Halllel BO-
JIOIVHN ¥ JIaXe YBUIETh e€ Oyayiiee. Terepb Mbl HA OCHOBE TOM
«KBaHTOBOW MEXaHWKU» CMOKEM PaCCMOTPETh IBOJIONUIO JII0-
00i1 IIMBUIIN3AIMY, KOTOPbIE Mbl YKa3aJIM paHee U KOTOpPbIE MPO-
SBAT ceOs1 B OyayIiem.

Ho Ha 3TOT MOMEHT HaMm ObUTO Obl MHTEPECHEee MOMpoOOBaTh
NIEPEJIOKUTh BBISIBJICHHYIO 3aKOHOMEPHOCTh Ha BOJIOLUIO Ca-
Mo¥ Matepuu, 9ToObI MOHSATH, KaK IBOTIOIMOHUPOBAIHN €€ JJie-
MEHTApHBIC YAaCTHIIBl M, TOXKICCTBEHHO MM, IJIAHETApHbIC CU-
crembl. JlaBaiiTe mombiTaeMcsi UCCIIEAOBATh IBOIOLUIO CTPYK-
TYp JIEMEHTAPHBIX YaCTHII, U3 KOTOPHIX MaTepusi CO3/1aET CBOU
dopmel. Torma, BO3MOKXHO, MBI IOWUMEM U TO, KAKOW CJIOKHOCTH
Oy/IyT UX CTPYKTYpbi?



I'naBa 2. Bo3HUKHOBeHMeE
yacTiil 1 MUPOB B Marepuu

[Ipexne, yem NOUTH J1ajiee B UCCIEAOBAHUM KBAHTOBOM Kap-
TUHBI-BEPCUM 3SBOJIIOLIMK, HAM HEOOXOOuMo OoJiee CepbE3HO
OIPE/IEIUTLCSI C OCHOBHBIMU TMIIaMM Marepuu B €€ IMKJIax
U C TeM, KaK OHU Pa3BUBAINCH U COBEPIICHCTBOBAIUCH B HUX.
MB&1 roKa /1ake He OTBETHITH Ha BOITPOC, & OTKY/Ia BOOOIIIE BO3HH-
kasia Marepusa? YTo nociyKuio 17151 He€ BOSHUKHOBEHUS] HEKUM
Mzuavaneusiv BertiectBom?

Ham cHOBa 1 CHOBa MpUXOOUTCS BO3BPAIATHCS K arperaTrHo-
My COCTOSIHUIO MaTepuu U K CTPYKTYPHOM SBOJIIOLIMA €€ YaCTHII,
YTOOBI JTy4llle MMOHSTh, KaKasi € OCHOBHAsI CTPYKTYpPa CyILECTBO-
BaJjia BO BpeMsI Pa3BUTHS OUEPEJHON HUBUIU3ALIMU U €€ TUITNYE-
ckoro mupa? OTKyga B3s/IMCh YacTULbl Martepun, KOTOpbIE MBI
CEroJiHs Ha3bIBAEM aTOMaMHU, IEKTPOHAMM, HEUTPOHAMM U T.I1.7

JlaBaiiTe mpocieiuM BO3HMKHOBEHME W HAYAJIbHYIO 3BOJIIO-
LU0 YaCTHI] MO YETHIPEM MEHbIIUM IMKJIaM Maxa-lOru, korto-
pble BO3HUKAJIM B TPOLIECCUU HUCXOXKIEHUsI KBaHTa cBeTa B Ma-
TEPUIO.



OcCHOBHbBIE 3aKOHOMEPHOCTH
CTPYKTYPHOM 3BOJIIOIMH

TakuX OCHOBHBIX CTPYKTYPHBIX LIMKJIOB, TIO HAIIUM MPEATIO-
JoxeHusaM, Obuto Beero yetsipe: Carbs-IO0ra, Tpera-IOra, [IBa-
napa-IOra n Kamu-IOra. Bo Bcex mukiax OCHOBHasl CTPyKTypa
Marepuy NOJHOCTBIO BUJOU3MEHSIIACH: €€ CTPYKTypa CTAHOBH-
Jack Bce Oosee MIOTHOM. Mbl elé He AONIUIM 40 KOHIA CBOe-
ro nukia Kam-IOra, Ho yxke MoxxeM 0003HauuTh Ty CTPYKTYpY
OCHOBHOTO TvIia Marepuu, Kotopyio umeeM cerogss. OHa IBHO
Oy/ieT opraHuYecKol «ruHon» (1o Kuure).

JlaBaiiTe MOKa OCTAaBMM MAaT€MaTU4E€CKMM CHUMBOJI YPOBHS
CTPYKTYpPBl TaKMM K€, KaKuM paHee OOO3Hauau CTPYKTYpY

YPOBHs pasyma — a", I7le, @ — 9TO HeKas MOCTOsSIHHAS BETMYUHA
YPOBHSI CTPYKTYPbI (pa3dyMa), KOTOPYIO Mbl, K COKAJIEHUIO, TTOKa

HE 3HaeM, a N — 3TO CTeNeHb e€ ITyOuHbI (M3MepeHre pasyma).

HaHpI/IMep, CTPYKTYpa aO — 9TO CAMHNYHAA CTPYKTYpPaA, KOTOPYIO

MOJKHO Jla%e Ha3BaTh TOYEUHOM; a' — 5T0 JMHeiiHas CTPYKTYpa;

a® — IUIOCKOCTHAsI CTPYKTYpa; a® — 0GbéMHas CTPYKTYpa; a’t -

9TO JTMHEWHO-00BEMHAS CTPYKTYpa, Korjma oObEMBI BHICTpaBa-

++ n
I0TCA B JIMHUIO; a3 — 9TO YK€, BO3BMOXHO, IUIOCKOCTHAsA-00bEM-

Hasl CTPYKTYpa, Korjaa 0ObEMbI BHICTPAUBAIOTCS B TNIOCKOCTh, 00-

o o . 4 .
pasyst HOBbI OONBIIMI 00BEM; a~ — ITO CBEPXOOBEMHAS CTPYK-
Typa, Korjaa OombImii 00bEM, (hOpMUPYEMbIii MEHBITUMU O0b-



€MaMu, BpallaeTcs BOKPYT YIAJEHHOIO LEHTPa CHUCTEMBI; a’ -
3TO CYNepoOBEMHAS CTPYKTYpPa, O KOTOPOU MBI BOOOIIE HUYETO
He 3HaeM. MbI €€ MOkeM MPEATNOIOKUTh MO3JHEE, OCHOBBIBASICh
Ha TOM 3aKOHOMEPHOCTH Pa3BUTHS ITTyOUHBI CTPYKTYP, KOTOPYIO
MBI TOJIBKO YTO MOJTYYHJIH.

Ecnmu teneps pa3buparbcsi C arperaTHbIM cocTosiHMeM Ma-

TEpUH, TO YPOBEHb €IUHUYHOU CTPYKTYpPbI a® nadr Adup; -
HeitHoit a' — 1a3My; TJIOCKOCTHOM a® — ra3z; oObEMHON a’ —

o . o +
KUIAKOCTb; JTMHEAHO-00BEMHOM 2>+ — OpPraHUYeCcKyl0 MaTepHio;

IIOCKOCTHO-00BEMHOI a° — yIlyuIleHHyI0 OpraHIuecKyio Ma-

Tepuio. OHM BCe MpPUHAJIEKAT HAllleMy MUPY U BCe «IIeperie-
TEHbl» B HEM [Pyl C JAPYIOM. DTO €IlE OAHA 3aKOHOMEPHOCTb,
TOBOPSIIIAS O PA3BUTUM [TTyOMHBI CTPYKTYPbI, KOTOPasi 3aKJII0Ya-
€TCsl B IOCTOSTHHOM YIIPOUYHEHUH U YTOHYEHUU OCHOBHOM CTPYK-
TYpbl MaTepUU. YIIPOUHEHUE JOCTUTAeTCsl OTKPHITUEM B OCHOB-
HBIX CTPYKTypax Matepuu Bc€ Oojiee TOHKMX JIEMEHTOB: YeM
TOHBIIIE YPOBEHb JIEMEHTOB U BBIIIIE CTETNIEHb X IPOOJIeHUs, TEM
npoYHee OHU OYIyT.

Mbl yke aaxke MOXeM IPEINOoNOKUTh OYAyIIyl CTPYKTY-
py mupa BepxoBHOro pasyma Noka HEW3BECTHOI'O HAM HOBO-
r0 arperaTHoro cocrosiHusl Matepun. E€ MoxHo Oyner Ha3BaTh
CBEPXTBEPION, KPUCTAIIIO-OPraHUYECKON CTPYKTYPOH YETBEP-

TOr'O YPOBHS a*. Ecom WATH elng aajee B OyayIiee, TO OCHOBHAs
cTpykTypa mupa CBepxpazyma IOKHA ObITh [0 CBOEMY YPOBHIO

HE MCHEC a5. Mbl e€ 1ae MbICJIEHHO IMPECAIIOIOKHUTb HC CMOKEM,



HO MOEM OIpeeuTh e€ Oymyipe cBorcTBa. OHa 10JKHA OBITh
TBEpIKE alMaza, HO Oosiee T’MOKOM M TIOJBIIKHOM, JIETKO M JIaXKe
MTHOBEHHO TIepeCcTpanBaeMoil B CBOMX TOHKMX CTPYKTypax, 00-
nanatomieit orpoMubiM MoryiiectBom Cuuiel. [Tpu 5TO0M OHa MO-
JKET OCTaBaThCsl B CBOEH CTPYKTYpe, HE pa3pyliasich, OECKOHeY-
HO JIONTO, YTO OOECTIEUNT el BEUHYIO KU3Hb.

Ml yxe cefiuac Bc€ Oonbliie U OOJbINE MCIONb3yeM B Ha-
1€l HAYYHOU JIeATEIbHOCTH PaIMOAKTUBHbIE MaTepHasIbl, KOTO-
pble 00JIa/IaloT MOBHIIIEHHOW SHEpreTUKou. Ecim nepeBectn nx
SHEPreTUYeCKre CBOWMCTBA Ha SI3BIK IBOJIOIWH, TO MBI BIOJIHE
MOKEM TIOJTyYUTh U3 HUX HOBYIO MaTepHIo, KOTopast OyaeT u3iy-
yath sHepruio cama (?). HoBass Matepusi, KOTOPYIO MbI MbITaeM-
cs1 ceOe TIPe/ICTaBUTh BEHIIOM Halllei 9BOIOIN, BOZMOXKHO, OY-
JeT elnié UMeTh U CIEeAyIoIIMe XapaKTepUCTUKH: OHa OyJeT Mmpo-
3pavyHasi ISl BBICOKMX SHEPrUil ¥ U3JTydalonas SHepruio cama;
OHa JIOJKHA OyJeT CBETUThCSI CBOMM BHYTPEHHUM CBETOM U W3-
JIy4aTh €ro BO BHEIIHUE MPOCTPAHCTBO U BpeMsl.

Ham uHTEpecHO 3HaTh, N3 KaKKX IEMEHTOB OyJeT caesaH Ho-
BbIM TUIT OCHOBHOM CTPYKTYpbl Marepuu, Hanipumep, mupa Bep-
XOBHOTO pa3yma, UIyIIero Ha CMeHy HalemMy OObIYHOMY MUpY?

YToObI OTBETUTH HA ITOT BOIIPOC, HAM MPEJICTOUT OHSTh BECh
MIPOLIECC SBOJTIOLMH JIEMEHTAPHBIX YACTHII, COCTABJISIONINX HA-
Iy MaTepuagbHyi0 (POPMY, U BBIYUCIUThH €r0 3aKOHOMEPHOCTH.
KoHeuHo, 3170 He0OX0IMMO cliesiaTh, HO KTO MOXET CKa3aTh, Ka-
KMMU ObUIY 3JIEMEHTApHbIEe YACTUIIHI B HAUAJIe HaIlIeH SBOTIOIUN
¥ KaKoe BpeMsi SBOJTIOIMH TPOIILIO 10 TOSIBJICHHS TIEPBOTO aTo-



Ma? B kakoMm 1ukiie oOpa3oBaach rneppasi aToMHasi CTPYKTYpa,
13 KOTOPOM CTPOATCSA COBPEMEHHBIE MaTepUaIbHbIE (POPMBI?

Centyac HaM CHOBaA MPUJETCA MPEIOIAraTh BO3MOXHBIE Ba-
PUAHTHI SBOJIIOIMM JIEMEHTapHBIX YaCTHIl, HO OHU YyXe OymyT
MOCTPOEHBI HA UMEIOLIMXCA Y HAC 3HaHUAX M Mozensax [3]. [la-
BalTE MOIBITAEMCS CMOJEIAPOBATh TAKOW MPOLIECC IBOJIIOLNN
JIEMEHTAPHBIX YaCcTUI B pa3HbIX LMKJIax Maxa-lOru, B 4eTbIpex
NepUOAaX KBAHTa CBETa PUCYHKaA 3.

HyneBoi MKJI 3B OJIOIUA

HaBaiiTe HAYHEM C TOrO, YTO CTPYKTypa camMOW MepBOM ya-

cTUIBl Matepuu JOTKHA UMETh U3MEPEHUE HE MEHee a’=1. 910
eIMHUYHAS TOYeUHasi CTPYKTypa, KOTOPYIO MBI MOXKEM TOCUH-
Tath OoJIee HeleTMMON, M0O Jajiee eAUHUIIB €€ IeIUTh YKe, BPO-
ne Obl, HeKyna. Mbl e€ BBenu B coctaB Ddupa [ 1], KOTopslii 1071-
’KE€H COCTOATh UMEHHO U3 TAKWX €IUHUYHBIX JacTull. X MbI yxe
MO’KeM Ha3BaTh YacThiiaMyd Marepuu.

TosnpKO HyJIEBOW IMKJI 3BOJIOIUM JIake UX B ceOe UMeTh
He JIOJDKeH. B HEM JacTuiia o ypoBHIO IpOOJIeHH s IOJKHA OBITh
HYJIEBOU, a He eMHUYHOW. MBI Jake MOXEeM TOBOPUTh O MX
HECYIIIeCTBOBAHMH, KaK 4YacTull. B HyJIEeBOM IMKJIE SBOJIOLUU
BOOOIIE HET HUKAKUX YacTull. CBOMM OOBIYHBIM Pa3yMOM MbI
Jaxke He MoxeM cebe 310 mpeactaButh. Camo noHsTue «Mare-
py» B HYJIEBOM IIMKJIE elE He cyliecTByeT. [loatomy asis onu-
CaHMS HYJICBOTO COCTOSIHUS YacTHUIl Mbl M BBeJIU MOHsATHE V3HA-



yanpHOoro Bemecrsa [1].

Msl paHee yxke MNpENIoOKWIM HyJEBble 4YacTuipbl 3Ha-
yaspHOro BemectBa. TosmbKko Halmmm OOBIYHBIM Pa3yMOM TaKOe
UX COCTOSTHHME Jake HEeBO3MOKHO ceOe mpencraButh. [laBaiite,
BCE K€, PACCMOTPHMM HX C IMO3UIUN MaTeMaTHKU. MOXeT ObITh
OHa TOZICKaKET HaM, YTO OHHM COOOH MPEICTABIISIOT?

Wtak, HyJeBOW ypOBEHb YaCTHLl — 3TO WX MHUHHMMAJIbHAs

CTPYKTypHast OECKOHEYHOCTh YPOBHS 0°, npu a=0. Maremaru-
KM 3TO HA3bIBAIOT HEOINPEIEIEHHOCTBIO, KOTOpasl HE UMEET pe-

nieHnsA. B oqHUX ciyyasgx OHM JTOKa3bIBaIOT, YTO OO=1, B ApYy-
rux — 0°=0. Mpl ke C TOUKH 3peHrs] SBOJIIOIMM TTOHUMAEM,

gto 0°=1 6BITH MPOCTO He MOXeT, nOo B M3HayampHOM Bere-
CTBe, KOTOPbIN IpejiecTByeT Matepuu [ 1], e IMHUYHBIX CTPYK-

Typ MPOCTO HE MOXeT ObiTh. Eciii Mbl mprHUMaemM 0°=0, Torza
MBI JIEUCTBUTEJILHO Moly4yaeM cBoucTBa M3HayasibHOro Berne-
CTBa, KOTOpPbIE YK€ HAC yCTPauBaloT.

TosnbKO TakoW HYJIEBOM YPOBEHb CTPYKTYP yacTui] M3Hauasb-
Horo BemectBa Hammemy pasymy Oyner HepoctyrieH. O — 310
MPaKTUYECKH MOJIHOE OTCYTCTBUE BCETO, TO €CTh B MI3HaUaIbHOM
BermiectBe HUUero He qokHO ObITh. HO UTO ke Torna B HEM ecTb,
€CJIM Mbl €ro Ha3biBaeM M3HauanbHeIM BeliecTBOM U rae oHO Ha-
xXomurcs?

Ha3BaTb-TO MBI €r0 Ha3BaJIX, HO €T0 K€ IIPOCTO HE CYILECTBY-
€T HU IJI€ MU HA B YEM — 3TO HOJIb UM «HUYTO». OHO HE MMe-
eT B cebe KaKMx-JIMOO YacTHIl, CTPYKTYp, CHJI 1 3Hepruid. OHO



HE UMEET OTHOIIeHUsI HU K [IpocTpaHcTBy, HU K Bpemenu. B HEM
YX MPOCTO HET, JaXe B €AMHUYHOM UCIIOJIHEHUU.

Ho moxem 11 mbl HazBath M3HavasibHOEe BerecTBo (nanee
BerecTBO) «ImycToTOM» ?

[loa TepMUHOM «ITyCTOTbI» Mbl IOHUMAET MOJIHOE OTCYTCTBUE
yero-ym6o. Ho mogpazymeBaem i Mbl 3Ty «IycTOTy» Bere-
crBom? Ecyi G661 OHO OBLTIO «ITYCTOTOW», TO KaK Obl B HEM J1ajiee
BO3HMKJIa Marepusi? 3HauuT, Mbl €70 HE MOKEM MPU3HATD «ITy-
crotoit»? Ho eciii OHO He SIBJISIETCsl «IIyCTOTOM», TO YeM TOr/a
OHO HAIOJIHEHO?

JaBaiite pazdepém oOpatHOe «IrycToTe» nerictBue. Eciu Be-
IIECTBO HE IyCTOE, TO YTO TOI/Ia B HEM MPUCYTCTBYET? Mbl CHOBa

BO3BpalaeMcs K Hyo. Eciu B equHmyHOM Marepun a%=1 mbl
nojlyyaeM eJUHUYHOE COCTOSTHUE CTPYKTYPBI, TO KaKOE COCTOs-
HUE CTPYKTYPbl Mbl UMeEM TTIpH €€ HyJieBoM cocTostHuu? Ho 310
SIBHO HE €€ OTCYTCTBHE, MO0 OHA CYIIECTBYET, TOJILKO B KAaKOM
13791 (S04

Harriero pa3zyma yxe He XBaTaeT /Il TAKOTO YpOBHSI IOHUMa-
HUS COCTOSIHUS CTPYKTYpbl. E€ Bposie OBl HET, HO OHa CYIIECTBY-
et! Kak Takoe MOeT ObITh?

XopoIo, gaBauTe CHOBA MOWAEM OT MPOTHBHOTO: Mbl UMe-

eM B Marepuu eIMHUYHYIO CTPYKTYPY a'=1 coepKallylo B ce-
0e eIMHIYHYIO YaCTHIly U €IMHIYHbIE TPOCTPAHCTBO U BPEMSI.
A Tenepp JaBanTe nepeBeaéM 3Ty (ppa3y Ha HYJIEBOM YPOBEHb:
Mbl MeeM B Beniectse HyseByio cTpykTypy O conepxariyio B ce-
Oe HyJIeBYIO YaCTHUILy U HyJIeBbIe POCTPAHCTBO U BpeMsl. 3/1eCh



CJIOBO «HYJIEBO€» T'OBOPUT HaM He 00 OTCYTCTBMH 4Yero-Jiuoo,
a HaXOXJEHUE TOTO Yero-arodo B HYJIeBOM (MUHAMAJILHO BO3-
MOHOM) coctostHuU. OHO )1 HAC O3HaYaeT Kak Obl OTCYTCTBUE
4ero-mbo, KOTOpoe Ha CaMoM Jiesie MPUCYTCTBYeT B Belectse
B HYJIEBOM COCTOSIHUM, KOTOPOE HaM HEMOCTUARUMO. MBI 310 Aa-
ke cebe MpeacTaBUTh He MOKEM.

Ecnu Mbl ipeicTaBiisieM eIMHUYHOE COCTOsTHUE MaTepun Kak
TOYEYHOE, TOTJIa YTO MOXET ObITh MeHbIIle Touku? [laBaiite Ty
TOYKY c/ieiaeM OECKOHEYHO Majlol U YTO MbI TOT/IA MOTyIrM?
OHa, ecTeCTBEHHO, OCTaHETCS CYIIeCTBOBaTh, HO JJIsl HAC OHA
TIOJTHOCTBIO UCUYE3HET, MO0 OyJIeT HACTOJIBKO MaJIoi, YTO MBI €€
IIPOCTO HE CMOKEM MO3HABaTh AAKE KaK «MaTEMAaTUYECKYIO TOU-
Ky». Hair oObIuHBIN pa3yM HMXE eTUHUYHBIX CTPYKTyp Mare-
pUM OIYCTUTHCS B CBOMX 3HAHUSIX HUKAK HE CMOXET: U0O TaM
y’Ke HET HU TTPOCTPAHCTBA, HU BPEMEHH.

JlaBaiiTe MOABEIEM MTOI HAILErO0 HWCCJEIOBAHUS HYJIEBOIO
LUKJIa IBOJTIOLUH, KOTOPBI Mbl yxke umeeM. OH HauMHaeTcs
B V3HauansHOM BemectBe, KoTOpoe uMeeT B ceOe HyJIeBbie Tia-
pameTpsbl YacTull, CTPYKTYP, pa3yma, CUJI 1 SHepruil. OHO He U3-
Jy4yaeT sHepruu 1 He noroinaer e€. Eciu BemectBo ocBeTUTh
OOBIYHBIM CBETOM, TO OH MIPOUIET CKBO3b HETO, HE TPETOMIIs-
sSICh, HE MICKakasiCh U Kak Obl He 3aMevas ero. [[is Harmrero pasy-
Ma OHO OyaeT HecylecTBYIOIMM. TobKO B HEM BCE€ OyIeT cy-
IIECTBOBATh B HYJIEBBbIX NapaMeTpax !

Ecnu nHa BemectBo Bo3nenctBoBaTh boxxectBeHHbIM CBETOM
(xBaHTOM cBeTa 1), mapameTpbl KOTOPOrO Mbl HE 3HAEM, TO OHO



HAYMHAET UM TOJIIPU30BAThCS U TYT k€ OOpeTaeT eJMHUYHBIE
napaMeTphl, yke cTaHoBsCh Matepueil. OObIYHBIN CBET HE MO-
’KET BO3JEUCTBOBATh Ha 3TO BeliecTBo, Kak Mbl CKa3aJu paHee.
Ero napameTps! He NO3BOJISIOT TOTO c/enaTh, KOO OH yXke SIB-
JseTcs MaTepuasIbHbIM. 3HAUYMT BO3JECTBOBaTh Ha BemiecTBo
MO’HO TOJIBKO TAKUM XK€ «HYJEBbIM» CBETOM, KOTOPBIM JyXOB-
Hble MICTOUYHVKH 3HAaHWI Ha3bBalOT boxkecTBeHHBIM? [1].

Bo3HukHOBeHHeE e,[lI/IHI/I‘IHOﬁ MaTepnn

Mbl MoKa He CTaHeM OITyCKaTbCsl HAa TaKOW HU3KUM, HYJIEBOM
ypoBeHb BeliectBa, a nepeiaéM K eIMHUYHON CTPYKType Ma-

Tepuun a’. Jlagaiite PaccMOTpPUM CaMO€ Hayajio SBOJIOLMU 4Ya-
cruy Marepuu ¢ €€ eAMHUYHOTO COCTOSIHUSI TOUYEYHOM CTPYKTY-
pbl. MBI y2ke 4aCTUYHO MOHMMAaeM, KAk OHM MOTJIH 00pa30BaThCs
B Bemecrse. ToJIbKO HaM CHOBA NMPUAETCA BEPHYTHCA K CUMBO-
JaM nipoBu/LieB Bespl, 4TOOBI Yyepe3 HUX UCCIE0BATh PACKPHI-
THE W CTaHOBJIEHME CTPYKTYp uactul] B Marepuu. [laBaiite ux
CHOBA IIPUBEIEM Ha PUCYHKE 9, HO JONOJIHUB UX CUMBOJIOM M3-
HayasbHOro Bernecrsa.

DTU BEAUYECKHUE CUMBOJIBI PUCYHKA 9 MOMOTYT Ham JIydlle
HOHATH NIPUHLMIIEI (POPMUPOBAHUSA CTPYKTYp yactul, Marepun
OT IIWKJ1a K IUKJTy. Ha HEM yke 0003HaueHbI u3MepeHus e Oyy-
IUX CTPYKTYP U UX T€OMETPUUYECKHE ONUCaHUs. Bce 310 cBA3a-

3 M1 ocTaBuM 3T0 HazBanue BoskecTsenHblit CBET 1 He CTaHeM McKaTh HoBoe. Takke
MBI octaBuM Bora, kak CyIiecTBo 6ojiee BHICOKOTO YpOBHs MUpa BepxoBHOTO pasyma.



HO C Ha3BaHUSIMU MEHbIIMX IUKJI0B Maxa-FOru, kotopsie y Hac
HaMpsIMYIO 3aBsI3aHbl HAa MEPUO/Ibl KBaHTa cBeTa pucyHka 3 (+T,
+S, -T, -S). Ham Oosiee HUYEro He OCTAETCs, KaK HA4aTh TaKOe
OIMMCaHKe CTPYKTYPHOM SBOJIOLIMY YacTHI] B MaTepun.

Be,ﬂ,uqecwe CHMBOJ"IbI ,n,nﬂ C'rpw{'ryp qacmu, Ma'repwl
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TOYKA  AWMHMA o6bémM ceepx ?
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Puc. 9

JlJis Hayaja Takoro OMMCAHUSI CHOBA BEPHEMCS K HCTOKY
MJIa3MEHHOM Marepu HadayibHOro 3rtama mukja Catbsa-FOra,
MIEPBOI'0 U3 YETHIPEX BEIUUECKUX [IUKJIOB SBOJIIOIUU 3eMJIU. Mbl
yKe paHee MPeNoNIOKUIA, YTO MEepPBbI BEAUYECKUN CUMBOI
«CBETJIBIN KPYyT>» SIBJISIETCS €IMHUYHBIM COCTOSTHUEM YacTuil Ma-

TEpPUU YPOBHS a’, KOTOpBIA BO3HMKaeT B M3HavanpHOM Bele-
CTBE. DTO COCTOSTHUE Mbl Ha3Baau D(PUPOM, B KOTOPOM BCE 4Ya-

CTHUILIbI 6yI[YT COAMHUYHBIMU U TOYCYHBIMU C YPOBHCM F.HY6I/IHI)I

CTPYKTYpHI M H3MepeHneM pasyma a’.

Ha sTom ypoBHe vactuiibl Marepuu yxe UMeloT B ceOe Mpo-
CTpaHCTBO U BpeMsi. OHU OyqyT TOYHO TAKUMH ke eJUHUYHbI-
MU Y TOYEUHBIMH, KaK U CaMH YacTHIIbl. MBI MOTydaem 4acTu-



1l MaTepuu Kak Obl pABHO3HAYHBIMUA OTHOCUTENILHO APYT JPY-
ra, XoTs, Ha caMOM JieJie, OHM He OyayT TakoBbIMH. [lake mx
e/IMHUYHBIE COCTOSIHUSI TUIOCKOCTEH yke OyIyT UMeTh CBOIO IPH-
HAJIJIEKHOCTh WM K IPOCTPAHCTBY, WA K BPEMEHU CO CBOMMU
3HAKaMH COCTOSIHUN. MBI X Ha3bIBaeM €IMHUYHBIMU U KaK Obl
HE UMEIOIIMMH IPOCTPAHCTBA Y BPEMEHH, HO Ha CAMOM JIEJI€ OHU
BHYTpU ceOs1 0053aTeSIbHO OY/IyT UMETh TAKYI0 €JUHUYHYIO TPO-
CTPaHCTBEHHO-BPEMEHHYIO [IPUHA/IJIEKHOCTh U 3HAKOBOCTb CBO-
UX €IMHUYHBIX CHIL.

B Takom ciyyae Ddup nosnydaercs He TAKUM PABHO3HAYHBIM
B CBOIICTBax 4acTHil, a 0ojiee CJIOKHBIM 10 UX BHYTPEHHUM Ka-
yectBaM. OHM Bce OyAyT eIMHUYHBIMU U TOYEUHBIMH, HO 00sI-
3aTeIbHO OYIYT MPUBS3aHBI K CBOUM TUIIAM MPOCTPAHCTBA WU
BPEMEHU CO CBOMMH 3HAKaMM COCTOSIHUM, ITUTIOC WU MUHYC. To-
rJa KOJIMYECTBO TUIOB €AMHUYHBIX YacTHI] B DpUpe MbI MOTY-
YUM, KaK MUHUMYM, YE€ThIPE: [IBA TUIIA TPOCTPAHCTBEHHBIX Ya-
CTHLI, TUTIOC U MUHYC; /IBa TUIIA YACTULl BPEMEHHU, ILTIOC ¥ MUHYC.

Panee mMbl onpeesmamnch, 4To BCe EAMHUYHbIE YaCTULBI DPu-
pa TpPEaCTaBIsAT CcOOOM CBEPHYTHIE B TOUKY 3JIEMEHTapHBIE
crpyktypsl HaBu (9CH) [3], kak 310 nmoka3aHo Ha pucyHke 10.
Ha stom pucynke DCH mnpunamiexur OonblIeMy eIUMHUIHO-
MY TOJIOKUTEIBHOMY ITPOCTPAHCTBY +S 0 KoTopoe (popMupyeT-
cs1 KBaHTOM cBeTa 1. Bee e€ cektopa 0003HaYeHbI € IMHUYHBIMU
MPOCTPAHCTBAMU U BPEMEHAMU C PA3HbIMU 3HAKAMU COCTOSIHUM.
OHU 3anonHAITCA HyJeBbIMUA YacThllaMu BemectBa. Envnny-

Has CTPYKTypa a’ OyzneT (popMHpOBATHCS U3 YETHIPEX HYJIEBBIX



CTPYKTYP, KOTOpPbIE NIOCIY:KaT €l MePBbIMU YaCTULIAMHU.

EavHWYHan cTpykTypa Idupa

Puc. 10

Koneuno, Mbel BuguM 3ty DCH pa3BEépHyTON CTPYKTYpOH,
HO JaBaiiTe TpencTaBuM cebe, YTO MBI €€ CKaIU JI0 TAaKOTo CO-
CTOsIHUS, YTO OHA IpeBparwiiack B TOUKy. OHa JEeHCTBUTENBHO
CBEPHETCS B TOUKY, Belb €€ YacTUIaMK OyIyT TOJIBKO HYJIEBbIE
CTPYKTYpbl BelectBa, KOTOpBIX AJ1s1 HaC He cylecTByloT. Korna
OHa €Ml CTaHeT, TO e€ MPUHAJIEKHOCTD K ITPOCTPAHCTBY WJIU Bpe-
MEHU HaM OyZeT JOBOJILHO TPYIHO onpeneants. Ho, Tem He Me-
Hee, DCH cymiecTByeT B CBOEM BH[IE, TOKA3aHHOM Ha PUCYHKE
10, naxe B TaKOM CBEPHYTOM B TOUKY €IUHUYHOM COCTOSIHUU.

Kak mbl ckazanu panee, anemMeHTapHasi cTpykrypa Hasu —
HeyOMBaemasi U CyIIECTBYIOIIast BEYHO. Mbl TOJIBKO MOXEM Me-
HATh B HEW MapaMeTpbl POCTPAHCTBA M BPEMEHH, UTO CKaXeT-



cs Ha €€ BHYTPEHHEM 3alloJIHEHUM yacThiiaMu Marepuu. B Ha-
mrem ciydae, DCH pucynka 10 Oyger comepxarh B ceOe MUHH-
MYM HYJIEBBIX YACTUIl MaTepuH. YeThIpe HYIeBbIX YaCTHII U JIAI0T

TOJIBKO OAHY enHNYHY10 Yactuiy DCH ypoBH:a a°, uro u nenaer
€€ Takol eJUHUYHON U TOYEYHOI.

Panee mbl roBopunu o0 M3nauansHoMm BerrectBe, B KOTO-
poii BOOOIIle HUKaKUX JacTull HeT. Eciu B Ddupe MBI yxe nMe-
em equanuHbie DCH, To B BellecTtse maxe M OQHOW YaCTULIBI
0 B cektope DCH He Oyper, kak u camoro e€ cektopa. Bce 9CH
BemectBa OyayT «IyCThIMU» U «HYJIEBBIMU». [laBaiite 3TO mo-
kakeM Ha pucyHke 11. Ho uTo e torma Oyaer sSBIsAThCS HyJIe-
BBIMH «4acTULIaMW» M3HavansHOro Berecrsa?

Hynesan cTpykTypa M3Ha4anbHoro Beuectsa

()
-

°J

0

Puc.11

3nech Mbl NPUXOOMM K TOHMMaHuio, 4to HyJjeBsie DCH



Kak Obl CaMM TEpPEecTaloT CYIIECTBOBATh, HO CTPYKTYpPHO OHU
BcE€ paBHO ocratorcss JCH. VX cTpyKTypHbIE CBA3M HE PBYTCH,
a YMEHBIAIOTCA [0 HYJIA, KaK U MOKa3aHo Ha pucyHke 11. Onu
Kak Obl CTAHOBSATCSI OTJEIbHBIMU HYJIEBBIMU YaCTUIIAMH, KOTO-
pbie yxe He MoryT oopazoBatb DCH. [1pu 3TOM OHU COXpaHSIOT
BCE CBOU CTPYKTYPHBIE CBSI3U, IEPEBO/IS MX HA HYJIEBOU YPOBEHb.
Wx kak Ob1 HeT, HO HysieBble DCH pucynka 11, Bc€ paBHO, cyiiie-
CTBYIOT B CBOMX O€CKOHEYHbIX MUHMMYyMax. Ham naxke TpymHO
JaTh UM orpezeeHue, 100 Uisi HAaC OHU MaTepHasbHO U JakKe
CTPYKTYPHO He cymecTByloT. BHyTpu 3tux Hysnebix DCH Her
HUKAKMX YacCTHII, KaKk HeT U caMux yactull. B Mi3HavyansHoM Be-
IIECTBE HET HUKAKUX YacTul] Marepuu, Kak He CyIIeCTBYET U ca-
Moi Marepuu.

Mpl yxe paHee IpUILILIM K IOHUMAaHUIO TOro, 4to M3navyass-
Hoe BemectBo 1151 Hac He cyniectByeT. OHO MpENCTaBsAeT Co-
601 TosbKo uncThie HyJieBble DCH pucyHka 11, kotopsie He co-
Jepxar B cede yactuil Matepun. Ho Torya Bo3HHMKaeT BOIPOC,
a OTKyJa K€ BO3HUKAIOT €IMHUYHbIC YaCTULILI MaTepu, ecim ux
HeT B BerectBe?

Tenepb Mbl BIUIOTHYIO TIOZIOILIM K MOMEHTY BO3HUKHOBEHUS
B M3HauanbHOM BeliectBe MaTepuasbHbIX YaCcTHIl, KOTOPBIX pa-
Hee B HEM He ObUTo. Tak OTKy/a ke OHM B HEM BO3ZHHMKAIOT?

Wrak, M3HauansHOE BerecTBo npeacTaBisieT coOOH CKoTLIe-
Hue «iycTeix» DCH pucynka 11, KOTOpble Mbl HUKAK HE MOKEM
cuutarh Martepuen u naxe e€ ddupom. [lanee Ha Hero Bo3ei-
ctByeT boxkectBenHbIi CBeT (KBaHT cBeTa | prcyHKa 3) 6uodmnei-



ckoro Jlyxa Boxbero (1o Kxure), KOTOpblii BBICBEUMBAET CBO-
et Cuitoit B 3ToM BeriecTBe HEKOTOPYIO 00J1aCTh (CBETIIBIA KPYT
Ha y€pHOM (poHe pucyHka 9). B 3100l cBeTseiics odnactu cpa-
3y K€ BO3HUKAET MaTepUaJIbHBIN D(PUP CO CBOMMU €JUHUYHbI-
MU vacturiamu Marepuu [1]. Bpone Obl HUYEro marepuaibHO-
ro He ObU10, HO CBeT TyT ke mpeBpartui BemecTBo B eAnHMY-
HYI0 3(UpHyI0 Matepuio co CBOMMHU €IMHUYHBIMU YaCTULIAMU

a". Ham MHTEPECHO 3HaTh, KaK OH 3TO caesnan’?
Mpl paHee yxe cka3zaliv, 4To eIMHAYHas CTPyKTypa Marepuun

a’ COIEPKHUT B KKJAOM CBOEM CEKTOpE XOTsI Obl OJJHY HYJIEBYIO
crpykrypy MsnavansHoro Bemecrsa. Ho ecin B Mi3nauansHom
Bemectse 1o prucyHky 11 HET HUKAKMX YacCTHI, TO OTKYAA B HEM

BIPYT BO3HUKJIA 3Ta equHndHas DCH a’ pucyHka 107?

Crpykrypa U3HavaabHbIX
BemecTrBa u CBera

[Tpouecc BO3HUKHOBEHU S €JUHUYHBIX MaTEPUAJIbHBIX YaCTHLL
XapakTepeH 1A HysneBoro srana nukiaa Carpsa-l0Oru. Ero cum-
BOJIOM TI0 PUCYHKY 9 OynieT CBeTIbid Kpyr Ha TEMHOM (poHe. OH
NOSIBUJICS U3-3a BO3/IECTBUS KBaHTa cBeTa | Ha M3HavasbHOe
Bemecrso. Ha prucyHke 4 MBI BUOMM Ha HYJIEBOM OTMETKE Ha-
Yajia ero HUCXoxieHus B V3HauanpHOe BeriecTBo MrHOBEHHBIN
POCT MAarHUTHOM CUJIBI -H /10 MOTHOM BeJIMYMHBI SHEPTMM KBAaHTa
cera 1. ImeHHo oHa, Bo3aencTBYs Ha M3HauanbHOe Beectso,



opmupyet B HEM 00acTh Dpupa ¢ EAUHUIHBIMU CTPYKTYPaMU
Marepuu a’. Bonee eé (puzmyecku hopmMupoBaTh MPOCTO HEKO-
My.

3HauuT, B nosiBiieHny D¢pupa Matepun BUHOBaTa MarHUTHas
cuJIa KBaHTa cBeTa -H, koTtopast kakum-T1o 06pa3om BO3/IEHCTBO-
Bajia Ha BeliectBO, 00pa3oBaB B HEM eIMHUYHbIC YACTULIBI DPU-
pa Matepun? YToOBI 3TO TOHATh HAM HEOOXOIUMO BEPHYThCS
K 3HAHUSIM O KBaHTE CBETA M MIOHSATH, YTO OH COOOM MPE/ICTaBIIS-
€T B CBOEH CTPYKType?

Mpi boxecteennsbiii CBeT, BO3AeCTBYOIMI Ha M3HavyaiibHOE
BemectBo, cuntaem CTpyKTYpUpOBaHHBIM KBaHTOM cBeTa 1. OH
00s13aTeNIbHO HECET B ceOe HeKyIo CTPYKTYpy, KOTOPYIO OCIe0-
BaTeJIbHO WJIM MapajliesIbHO PacKpbiBaeT B Martepuu, mocTeneH-
HO HaroJHsAs e€ JactuiiaMu. PaHee Mbl ONMCHIBAIM KBaHT CBe-
Ta 1 KaKk cTpykrypupoBaHHbiil M3HavanbHbiii Ceet (yx boxkuit
no Kxure), KOTOpbIil MOKET MMETh B ceOe BCe TOTOBbBIC THITUYE-
CKue CTpyKTypsl MUpoB [1]. OH comep)uT ux B cede B CBEPHY-
TOM BHUJI€, TIOCTETIEHHO PacKphbIBas UX U3 ceOsl.

31ecs MBI MOXEM oOIIMOaThbcsa: MO0 KBaHT BoxkecTBeHHOro
Cgera nmeet B cebe nonayo Crpykrypy Turmmdeckoro Mupa
Bcero TpaHcleHieHTa, ecliM Mbl paccMarpuBaeM ero kak [lyx
Boxwuit mo Kaure. OH 067agaer ero mojHoi MHOTOYpPOBHEBOM

CrpyKkTypoi, Kak MUHUMYM ypPOBHS a’. Ho TPAHCIUPYET OH €€
B M3HauanpbHOE BemecTBO TONBKO MOCIEAOBATENLHO YPOBEHb
3a YPOBHEM, KBaHT 3a KBaHTOM, NepHUo[ 3a nepuoaom. Ilepsbiii
packpsiBaeMblii ypoBeHb M3HayanbHOro Ceera, Kak pas, cofiep-



JKUT B ce0e eMHUIHBIE CTPYKTYpBI a°, KOTOpbIe 3acTaBisior W3-
HavajibHOe BerectBo oTpaxars ux B cede, hopMUpys yKe eu-

HUYHbBIE YacTUlbl Dprpa MaTepuun ypoBHS a! (pucynok 10).
Camas MeHbllIasi CTPYKTypa, KOTOPYIO OH MOXET C(pOPMUPO-
BaTh, OyzeT equauyHoil DCH, koTopas u mokazaHa Ha pUCyHKe
10. Mpl HE MOXEM IPEAIONIOKUTh B CTPYKType M3HauanbHOro
Cgera menbmmx cTpyktyp (?). Torma on cam u3 cedst mpocTo

HE CMOXeT c(pOpMUPOBATh €AUHUYHBIE CTPYKTYPBbI a’. Ecu Mol

yOepéM M3 HEero 3TH eMHUYHBbIE CTPYKTYPHI aO, TO OH TYT Xe
npeBpaTuTCcsA B nogodue M3HavyampHOro BelectBa, 4To HHUKak
HE MOXET OBITh WJIN, BCE K€, MOXKET OBITH?

M1 cuntaem, uyro M3HavyanpHbii CBET 00s3aTEIBHO JOKEH
OBITh MMOJTHOCTHIO CTPYKTYPUPOBAHHBIM. XOTsI, OH BITOJTHE MOKET
UMeTh B cede, monooHo M3HauansHOMy BeriecTBy, TONBKO HyJIe-
Bbl€ CTPYKTYpbL. TOJIbKO 3a4eM TpaHCIMpPOBaTh B BelecTBo Hy-
JIeBbIE CTPYKTYPBI, €CJIM OHO YXe uX B cebe cogepxkut? [Toatomy
MBI 1 curTaeM, yto CBeT u3HavyaabHO, MOCJIe coeauHeHus ¢ 13-

Ha4daJIbHBIM BCIJ_ICCTBOM, HOOJIZKCH TPAHCIMPOBATL B HET'O TOJIBKO

€IMHUYHbIE CTPYKTYPBI a’.

MBpl yke MOHUMAEM, YTO 3aILIU B CBOEM UCCIIEIOBAaHUU CJIUIII-
KOM JaJIEKO, HO TeM He MeHee M3HavanpHble Bemecrso u Ceer
Oy/yT, IIpH UX pa3zieibHOM cymiecTBoBaHNH, EnuabivM « HuuTo»,
B KOTOPOM OHM OYAyT CyIIECTBOBATh TOXJICCTBEHHBIMU IO CBO-
€l CYyTH B HYJIEBBIX CTPYKTYpax, MOJIHOCTHIO 3€PKAJIbHBIMU APYT
apyry. Mel npuxoaum K noHuManuio Exunoro «Huuto», Kak



Enunoit CTpykTypbl, pazaenéHHon Ha V3HavanbHble BelectBo
u CBeT, KOTopble Mo cBoen cyTtu — onHo! MimenHo stor Equnon
«Hunuro» (no Kuure bor) camo u3 cedst popMupyer u CTpyKTy-
pupyeT Matepuio, KOTOpPYIO camy ke U3 ceOs1 U CO3MAET.

Bce ectp Crpykrypal!

Knwura HassiBaetr e€ borom u naém Emy onpenenenue, KOTo-
poe Hanpsamylo cBsA3aHo co Ctpykrypou. Hanpumep, Becbk Mup —
310 bor (Ctpykrypa)! Pa3se 310 ornpeseneHre Mmupa He BEpHO?
OH neiicTBUTENBHO pacKpbiBaeTcs U popmupyercss CTpyKTypoi
(Borom). B HEM He cymiecTByeT HUYero 6e3 He€. [laxe camas
MeJTpuaiiias 4acTuua — 3To yxe Oy/leT OHa.

Panee Ha pucyHke 11 Mbl NoKa3anu HyJIEBble «4aCTUUKU» W3-
HauyaabHOU CTPYKTYPbI, KOTOPBIE SIBJISIIOTCS] HYJIEBBIMU UJTU U3-
HAYTLHBIMU U KaK OBl CYITIECTBYIOIIMMU OTIEIBHO PYT OT JIPY-
ra. IMEHHO 13 TaKMX HYJIEBbIX YaCTUIL] (POPMHUPYIOTCS BCE MUPBI,
cyiecTBa u (bopMbl, KOTOpbIe B HUX oouTatoT. [Jaxke Ddup Ma-
Tepun popmupyercs u3 HUX. MOXHO Jgaxke ckazaTb, 4To Mare-
pus — 310 TponsBonHasa popma 0T CTPYKTypsl, CO31aHHAS €U Ke
B caMo¥ cebe 1 caMoii 13 cedsl.

Ho ecnu Bce yactuipl B CTpyKType HyJIEBbIE, TO KAK OHU CaMU
(popmupyror, Haripumep, Hairy BeeneHHyo 1 camu m?

Mm ke moka mpercraBisieM cede, uro VzHagansHoe Bere-
ctBo 1 M3HavanbHblil CBeT He cozepkar B cebe HU4ero Kpome
HysneBbiX DCH pucynka 11. M3navansHoe BeriectBo Mbl cunta-
€M HECTPYKTYPUPOBAHHBIM M COZIEPKAIIMM B ce0e TOJIbKO HyJIe-
BbI€ CTPYKTYPbI, KOTOPBIE YBEPEHHO MOKHO Ha3BaTh HYJIEBBIMU



YyacTuliaMH, pa3 Mbl uMeeM Jieno ¢ BeriectBoMm.

N3navaneubiid Ceet ([lyx Boxwnii) Ham Bceraa npeacTaBiisieT-
sl IOJTHOCTBIO CTPYKTYPUPOBAHHBIM, TO €CTh COAEPKAIIIUM B Ce-
6e Bce cTpykTypbl Beenennoit u naxe TpaHcuennenta. OH co-
JIepKUT B cebe Takue ke HyJIeBble CTPYKTYPbhI, KOTOpPBIE YKe
He SIBJISTIOTCSI TOMOOHBIMU HYJIEBBIM CTPYKTypaM BemectBa. Ero
HYJICBBIE CTPYKTYPBI HECYT B ce0e BCIO «MHMOPMAIHIO» 10 SHEP-
reTMYeCcKUM cBsA3sM BHYTpU EqunHoint CtpykTypbl boxxecTBeHHO-
ro Ceerta, Kak Obl (POPMUPYsI ITUM CaMbIM ero coOOCTBeHHYI0 CH-
y. Bee ero HyneBble CTpyKTyphl 00beauHeHs! B Enunyio CTpyk-
Typy dyxa boxbero, 4To v NO3BOJISIET €My UMETh Takylo ke Enu-
Hyto Cuiny. 3epkanbHOCTh Mex1y BemecrBom n CBerom moj-
TBEPK/IA€T HaM 3TO: €CJIU OJJHO — CTPYKTYPUPOBAHO U HAIOJIHE-
HO co3HartesibHOM CHJION, TO Ipyroe — He JIOJKHO B ceOe cofiep-
KaTh KaKUX-JMOO CTPYKTYp U He umeTb CUJIbI WM UMETh UX
MOJTHOCTBIO HEUTPATU30BAHHBIMU.

BermiectBo, Bcé ke, umeet B cede Cuity u fake orpomHoe Mo-
T'yIIECTBO, HO OHA KaK Obl «PaCcTaCKUBAETCs HA KyCOYKU» TIO HY-
JIEBBIM YaCTUIIAM HUKAaK HE B3aUMOJEUCTBYIOIIUMU MEKIY CO-
6o1i. B utore, B 3nayasisHOM BeriectBe Bc€ ero MoryiecTBo
Oy/IeT Kak Obl MOJTHOCTHIO HEUTPAIM30BAHO IO HYJIEBOTO ypPOB-
HA. C ero Enunont CTpyKTypou MpOUCXoaMT TO ke camoe. OHa
pacTacKMBAETCS MO BCEM HYJIEBBIM CTPYKTYpPaM, KOTOPbIE MEKILY
co0ol He 00bEeJMHEHBI M HUKAK He cBsizaHbl. OHU HE MOT'YT J1aTh
EnnncrBa CTpyKTypsl, KOTOpOE ecTh B MI3HayasnibHOM CBeTe.

Ho ecnu mbl 31€Ch NPUHUMAEM CBOMCTBA X TOXKJIECTBEHHO-



CTU U MPOTUBOMOJIOKHOCTH, TO OHU MO3BOJISIIOT HAM MPEATONO-
JkUTh Hammure U B M3HauanpHoMm Beriectse, n B M3Ha4aImHOM
Cgete nomnHoit CtpykTypsl BeeneHHol, koTopble OyyT 3epKaib-
HeiMU Apyr Apyry. Ho eciu CBeT a1 Hac — CTPYKTypUpOBaH
B lyx Boxwuii, To cTrpyktypbl BeenenHoi B BeiiectBe («Boga»
1o KHHre) or HaC CKpBITHL U HAXOASATCS B HYJIEBOM COCTOSIHUU:
ux Kak Obl HeT. Ho ecyii OHM B HEM eCTh, TO KTO UJIM UTO UX CKPbI-
BaeT? Ecnu B CBeTe HeT HyJIEBBIX YacTHll, a CYHIECTBYET TOJIbKO
HYJIEBBIE CTPYKTYPBI, TO KTO UJIM YTO CKPbIBAET B HEM YaCTHUIIbI?

Wrak, N3navanpHoe BerecTBo comepkut B cebe Kak Obl HY-
JIEBBIE «YACTHUIIbl», KOTOPblE HE CTPYKTypupoBaHbl B EnuHyio
CTpyKTypy ¥ KOTOpble Kak Obl He oOnaaator ero Cunoit; M3Ha-
yanbHbld CBET CONEpKUT B ceOe HYJIEBbIE «CTPYKTYpPbD», KOTO-
pbie oObeauHeHbl B EauHyio CTpyKTypy ¥ KOTOpBIe 00IaaaioT
Enunonn Cunon. Ilony4daercsi, 4to «4yactuilp» BemectBa — 310
3epKaJIbHO OOpal€HHble «CTPYKTYpbl» CBeTa, KOTOpble MBI Ja-
K€ MOKEM MMOCUUTATh U CYUTAEM TOKAECTBEHHBIMU.

Kak uHTEpecHO y Hac moiy4aercs: Mbl NPHIILUIM K HEKOU
ckpbiToii BoxxectBeHHOI CyIIHOCTH, KOTOpasi KAKMM-TO 00pa-
30M IpUCyTCTBYeT U B M3HavyansHOM Belectse, u B M3Hauamb-
HoM Cgete. D1y ckpbiTy10 boxectBeHnyo Cymnocts Kaura Ha-
3piBaeT «borom-TBOpLOM», KOTOPEI U TBOPUT Haily BcesneH-
Hy10. KoHeuHo, 3ta boxkectsenHnas CyiHoOCTb ecTh 1 Benectso,
1 CBeT OIHOBPEMEHHO!

MBI IpUXOIMM K CITMIITKOM TTyOOKHMM 3HaHUSM 0 Muposna-
HUM BceneHHoM, KOTOphIE YK€ HE BBIACPKHUBAET HAIll MO3T, HO,



TEM He MEHee, Mbl IPOJIOKMM J1ajiee. Mbl TPUXOIMM K BBIBOLLY,
4yto CTPYKTYpa SIBISETCS] CAMOPACKPHIBAEMON KaK U3 OOJIbIIeH
B MeHblyIo (CBeT), Tak ¥ U3 MeHbIel B Oosbinyio (BeriecTso).
Ona pa0oTaeT Kak HalpsAMyIo Yepe3 BOCXOXKAEHHUE M0 YPOBHIM
Enunoit CtpykTypsl (BeiectBo), Tak 1 00paTHO yepe3 HUCXOXK-
nenue u3 Hee (Cer). [lonyvaercs, uro B Ctpykrype CBeta co-
JIepKarcs BCE MEHbIIME CTPYKTYPbl BCEX TUINMYECKUX MHUPOB
Bcenennoii, a B Ctpykrype BemiectBa — Oosibliiue CTPYKTYpb
€€ e TUIUYECKUX MUPOB.

M1 emié npencrasiisieM ceOe HyJleBble CTPYKTYpbl VI3Hauaib-
Horo BemiectBa MHO)ecTBeHHbIMU. Bce oHM 00pasyioT Mexay
co00 HeKKe OOJIBIIINE CTPYKTYPBbI, KOTOPBIE B CBOEH COBOKYITHO-
ctu ckpbITo (popmupyoT CTpyKTypy BelecTBa OT MHOXKECTBEH-
HOCTU «MEHBIINX» HYJEBBIX CTPYKTYP K MX «OOJBITUM» HYJIe-
BBbIM CTPYKTypaM. OHM Kak Obl CYIIECTBYIOT B CBOEM OECKOHEY-
HO OOJIBIIIOM MHOECTBE, HO TOJILKO B HYJIEBOM COCTOSTHHU.

B ero xe nporuBomnonoxHocTH, HyjleBasd Ctpykrypa Csera
Oyzmer npyrodi. BHyTpu He€ OymeT pacronaratbCsi MHOXKECTBO
MeHbIX cTpykTyp. Ero Enunas Ctpykrypa oOsi3aTenbHO Oy-
JIeT HYJIEBOM, HO B HEll yxke OyayT colepKaThCsi BCE CTPYKTYPhI
BceneHHON, HO B TakOM k€ HYJ1€BOM COCTOssHUM. OHHU, TOYHO
TaK Xe, B CBOEH COBOKYIMHOCTH 00pa3yior Enunyio CTpyKTypy
Cgeta OT «OO0JIbINEN» HYJAEBOW CTPYKTYPhl K MHOKECTBEHHOCTH
€ro «MEHBIIMX» TAKUX K€ HYJEBBIX CTPYKTYP.

ITo otnenvsHocTu M3HavanbHOe BemectBo n BoxecTBeHHbBIN
Cger, kak [lyx Boxwuii, MOTyT CyIIecTBOBaTh OECKOHEYHO JI0TI-



ro. OHu Tak u OynyT BeYHO ocraBarbcsl V3HauanbHbIM Bere-
ctBoM n boxecrBeHHsiM CBeToM. Ho korma oHM coeguHSTCS
JpYr C IPYroOM Kak, Halpyumep, CepMaTO30U/] C SUIEKJIETKOM,
TOrJ]Ja BO3HUKAET MX €IMHEHUE JIPYr C IPYroM M 3aryCKaeTcst
TMIPOLIECC IBOJIIOLUU WJIM CTaHOBJIEHUs. VX equHeHne Mek Iy Co-
00l Kak pa3 3aIyCKaeT MeXaHU3M PACKPBITHS U CTaHOBJICHUS
Bcex ux Ctpykryp. IlepBblii mmiar B X COBMECTHOM PACKPBITUU

U CTaHOBJIEHMM — 3TO oOpa3oBaHue Ddupa Marepuu ¢ ypos-

HEM 4aCTulj 3,0, KOTOPI)Iﬁ U €CTh HadaJIbHbIN PE3YJIbTaT UX CAU-

HEeHUs Jpyr ¢ apyroM. Tonbko Torga (popMupyercs CBETSIIAsICS

obnactb Dpupa ¢ eAMHNIHBIMU YacTUIlaMu Martepru a’.

Takum oOpazom, ¢opmupys Dpup Matepur, KBaHT CBeTa
1 3amyckaer npoiiecc CBoero Hucxoxjaenusi B MiznauanbHoe Be-
IIECTBO, OTKPbIBasi MEePBbIN IBOMOIMOHHBIN ITUKJT CaThs-FOru.

PdopmupoBaHMe
eJMHNYHBIX yacTull Jdupa

JlaBaiite 3agaauMcsl BOIPOCOM: OTKYJa BO3HHMKAIOT €AUHUY-
Hele DCH pucysnka 10, eciiv ux Het B MI3HayasibHOM Berecrse?
Otkyna onu 6epytcs? Enquananbie DCH nomKHBL HATIOTHUTHCS
XOTs1 ObI OJJHOM YacTHIIEH B KaXJI0M ceKtope. MbI ke BooOIe
HE BUJIMM TOT'0, OTKY/a 3T YacTULbl D(pupa MOTYT BO3HUKATH?

MBI IoKa He MOKeM TOBOPHUTH 00 3upHON Martepuu, moToMmy
g0 e€ B M3HavansHOM Bertiectse emé Het. E€ moHaTHE BO3HU-



KaeT TOJIbKO C BO3HMKHOBEHUEM Dupa, KOTOPHIN YKe JOIKEH

cofiepkarh B ceOe eqMHUYHBIE YaCTHIIbI al, I'oBopst 0 earHeHUU
BoxecrBenHoro Ceera u M3HavansHOro BeriectBa, Mbl peno-
JlaraéM 3aIyCK MPOLECCA PACKPBITUS U CTAaHOBJIEHUSI CTPYKTYP
Cgera B yactunax M3navansHoro Bemecrtsa. Camoe nepBoe ux

€/IMHEHHE TO3BOJISIET B HEM MOJIYYUTh €AMHUYHBIE YACTHULIBI a’
pucyHka 10 1 HaMm UHTEPECHO 3HATh, KAK OHU B HEM BO3HMKAIOT,
€CJIM UX paHee B HEM He ObLI0?

UYro BHyTpH M3HavasibHOrO BenectBa packpoercs ¥ MOsIBUT-

Cs1 B BUJIC €MHAYHBIX YacTul a’, obpa3zys 3¢upHy0 Martepwuio,
KOTOpou eme Hetr? PackppiTue NepBOM €AMHUYHOM CTPYKTYPbI
BoxectBennoro CBeTa, Kak €ro nepexoj ¢ HYJIEBOIO YPOBHS
Ha €AVUHUYHBIN, OpraHu3yercs: KBaHToM cBeta 1. OH, mpu HUC-
xoxaeHun B M3nauanbHoe BelecTBo, packpbiBaeT B HEM Ta-

KHe Ke ¢IMHIYHbIC YacTHIpl a°. EMHIdHAs YacThia pUCYHKA
10 6ynmer nuia M3nauamsHoro BemiectBa cremyiorieit Mo ypoB-
HIO CTPYKTYpoil oTHOcuTesIbHO HyJieBord DCH pucynka 11. Ec-
m 111 Boxxecteennoro Ceerta HysieBas CTpyKTypa — 3TO, Hallpy-
Mep, riodaiibHast CTpyKTypa BcenenHol, To e€ HOBasi e IMHUY-
Hasi CTpyKTypa OyaeT, HanmpuMep, rajaktiudeckoi. OHa qact Ma-
TepUU NEPBbII Ia3MEHHbII TUMMYECKUIA MUDP €IMHUYHBIX Ya-

CTHII a’,

Tak, oTkyzna ke Bo3bMyTCA 3TU egquHUuHble DCH a" Ha Ho-
BOM ypOBHe CTpyKTypbl boxectBenHoro Ceera? Ham HeoOxonu-
MO ITOHATH OTKY/Ia OHU NOSABJIAIOTCS B HEM?



[Ipesxpe, yeM Ha HEro OTBETUTh, Mbl CHAYAJIa HATIOMHUM, 4TO
BoxectBennsii CBet u M3HauanpHOe BemectBo OyayT MOHO-
CTBIO TOKAECTBEHHbIMHM, HO 3€PKAJIbHBIMA OTHOCUTEJIBHO APYT
apyra. Ho eciu M3navansHoe BerecTBo He umeer B ceOe enu-
HuHbIX DCH, T0 BoxkecTBeHHbIN CBET UX B cede yKe M3HAYa b~
HO MMEET, HO B CBEPHYTOM, HYJIeBOM ucnonHeHuu. [Ipu nep-
BOM k€ KOHTaKTe ¢ M3HavyayibHbIM BeriectBoM OH TYT ke pac-

KpbIBaeT U3 ceOs1, HAIpUMep, MEPBYI0 ETMHUIHYIO CTPYKTYPY a’,
KaK Mbl yTBep:k1aM paHee. HaMm ToJIbKO OCTasloch BBISICHUTB, OT-
Ky/la OH UX Oepét?

EcrectBenno, onu B boxectBeHHOM CBeTe yxke TOKHbBI U3-
HayaJIbHO CYILECTBOBATh, HO B CBEPHYTOM BHUJE, KAaK HYJIEBbIE
«CTPYKTYpbl». Enunas teopus muposnanus [3] naér nam O6onee
JOCTOWMHBIN OTBET Ha STOT BONpOC. [Iesio B TOM, U4TO eITMHUYHbI-
mu crpyktypamu 11t DCH BoxkecrBennoro CeTa OynyT Te ke
camble HyseBble DCH, KOTOpBIE OH pacKphIBaeT U3 ceds aaiee,
KaK 3TO MOKa3aHo Ha pucyHke 10.

Yrto MBI MOHUMAEM MOJ] STUM PACKPHITHEM HOBBIX CTPYKTYP
Boxecreennoro Ceera?

Ecim B HEM M3HAyYaJIbHO CYLIECTBYIOT TONBKO HyJieBble DCH
pucyaka 11, To, 94ToOBI pacKpbITh U3 ceOs HOBBIE €MHUYHBIC
CTPYKTYPbI, MX HYKHO KaK-TO OOBbEAUHUTb Mexay coOoi. To
ecTb ueTblpe HyneBbIx DCH 10KHBI OKa3aThCsl Kak Obl BHYTPH
€ro HOBOH, TOJIbKO YTO PacKphITOM M3 TakoM ke HyjgeBor DCH,
enrHnYHOM DCH, CTaHOBACH yXK€ YacCThlO 3TOM HOBOU CTPYKTY-
pbl boxkectBenHoro Ceera (pucyHok 10). Mbl noHuMaeMm, 4To



CHayaJla HOBbIl YPOBEHb CTPYKTYP JOJKEH BO3HUKHYTh B CBe-
T€ W TOJIBKO 3aTteM — B MI3HauaimbHOM BemectBe. boxkecTBeHHBIN
CBer, sHEpreTUYECKH, NEePeIaéT HOBYIO CTPYKTYpY B M3Hauasb-
Hoe BeliectBo, KOTOpBIit €€ Konupyer B cede.

Hanpumep, Hekass HyneBas yactuua M3nauanbHOro Bere-
CTBA, MO, AICWCTBUEM CUJIBI HOBOM CTPYKTYpbl BokeCTBEHHOro
Cgerta, packpbIBaeT U3 ceOs1, KOMUPys €€, HOBYIO CTPYKTYPY YKe
enuHnyHON DCH, 3acTaBiss yeTbipe HYJIEBBIX YaCTUIBI BOUTH
B €€ cocra. [Tomydaercs, yro onHa u3 Hysnesbix DCH Bemecta
nosi BozzelictBueM boxkectBenHoro CBera pacKpbiBaeT B cebe
HOBYIO CTPYKTYpy eauHudHor DCH, KOTOpyIo 3alonHseT Apy-
rumu HysieBbiMU DCH. Tak, BO3MOXHO, BOBHUKAET NepBast €11-
HUYHas yactuia Ddupa Matepuu.

Torma mbl osrydaeM, 4to yetbipe HyneBbix DCH M3Hauams-
Horo Beniecta jaoT Ham ofHy HOBYI0 eauHUuHY0 DCH prcyH-
ka 10. OHa yxe CTaHOBUTCS MepBOM TOUEUYHOH Yactuiiel Mare-
pun. C nosiBjieHEM MEePBOU €IMHUYHON YaCTHUIIBI Mbl YK€ MO-
JKEM BECTU pedb O noHATuu D¢pupa. boxecrBennni Ceer pac-
KpbIBaeT U3 ce0s1 MHOXECTBOM equHUYHBIX DCH, 3amonHsieMbIx
HyneBbiMu DCH, koTopble caenaioT cTpykTypy M3HauanbHOro

BermiectBa Gosiee CI0KHOM U yKe JBYXYPOBHEBOH — 0-a°.
Yactuup Ddupa Marepuu yxe 061a4a10T €AUHUYHON CTPYK-

TYpOU C YPOBHEM a°. KOHEeuHO, KONMYECTBO SIMHNYHBIX CTpYK-
Typ OyleT TOJbKO pacT, BcE Oosiee BOMpass B ceOsl HYJIEBBIX
crpyktyp M3HavanbHoro BemiectBa. Tonbko Kak BO3HUKAET 3TO
MHOECTBO €AMHUYHBIN CTPYKTYp Dpupa, Beap boxecTBeHHbIN



CeeT MOXeT czienaTh TOJIBKO OJHY HOBYIO €MHUYHYIO CTPYKTY-
py, wiu 6onee?

HaBaiite paccmoTpuM pucyHok 11 noppo6nee. UtoObl 3amosn-
HUTB €IMHUYHYIO CTPYKTYpY Hy/l1eBbIMU DCH HyXHO, Kak MUHU-
MyM, yetblpe Takux DCH. 3naunt boxecTBenHslii CBET HE cMO-
KET PacKphITh M3 ceOs1 Ooree 4eThIpEX HOBHIX HyseBbIx DCH.
OH packpeiBaeT ToJIBKO OfHY eamHuuHylo DCH pucynka 10,
KOTOPYIO 3€pKaJIbHO oTpaxaer B M3HayamsHOM Bemectse. bo-
KecTBeHHbI CBET CBOEW €AMHUYHON CTPYKTYPOH BO3AEUCTBYET
Ha HEro.

BemectBo 007a1aeT CBOMCTBOM CONPOTHUBIIATHCS JTIOOOMY
CUJIOBOMY BO3JIEMCTBHUIO Ha cedsl, YTO 3aCTaBJIsIeT €ro 1yonupo-
BaTh 3TO BHEIIIHEee BO3/ICHCTBHE KaK Obl C 0OpaTHBIM 3HAKOM,
9TOOBI €ro MOJHOCTBIO HelTpam3oBark. EMy npuxonurcs ¢op-
MUpoBaTh B cede equHnYHy0 DCH MOMHOCTBIO TOXK/IECTBEHHYIO
BoxecrBennoMmy CBeTy, HO 3epKaJibHO OOpall€HHYIo eil. B atom
ciyvae B MI3HauansHOM BenectBe Bo3HukaeT HoBasit DCH, koTo-

pas yxe Oy/ieT ero eIMHUYHON YaCcTHUIIeH C YPOBHEM a’. 91y 3ep-
KaybHyl0 boxectBenHomy Ceery enuuuunyio DCH M3navab-
Horo BermectBa yxke MOXHO OyleT Ha3BaTh MEPBOW YaCTHIIEH
Marepun. Msi yxe nokazanu e€ 9CH Ha pucynke 10.

Ecrim Bce DCH wactuni Marepun OynyT OIMHAKOBBIMH,
HO pa3HbIMU M0 YPOBHIO PACKPBITHS U CTAHOBJIEHUSI, TO Mbl yXke
MOXeM 00OOIIUTh MX B HEKYI0 yHuBepcaabHyio DCH Marepun
u naxe boxecrBeHHoro Ceera. [laBaiiTe MOKaXeM 3Ty YHUBEP-
canbHyo DCH Ha pucynke 12. IIpu n=0 u a=0 Mbl nonyyum



B €€ cektopax HyjeBble DCH. [Ipu 31X mapamerpax 3Ta yHU-
BepcasibHass DCH NoHOCTBIO COOTBETCTBYET EAMHUYHON YaCTH-

e Ddupa. Toabko HA €TUHUYHOM YpPOBHE a’ TPYIHO OpUEH-
TUPOBATbCS B HYJIEBbIX 3HAYEHHUSIX, BeJJb HA HOBOM €IMHUYHOM
YPOBHE «a» yke OyJieT UMeTh He HyJieBoe 3HaueHre. Ha GosbIimx
ypOBHSIX 3Ta yHUBepcaibHass DCH OyeT molHOCThIO BEpHa.

dopMUpoBaHUe MaTepUanbHOM YacTULbl

rge n -- cteneHe MUIMepPEeHHA

Puc.12

n+l

Ha pucynke 12 mbl Buanm, urto 6ombinasgs DCH a™ ¢opmu-

pyercs ueThipbMs MeHbMu YCH a", KoTopbie conepxkars B ce-
6e emg¢ no verpipe MeHbime DCH a™! ¥ tak 10 GeckoHeuHo-
CTH KaK B CTOPOHY OOJIBILIETO YPOBHS CTPYKTYpBI, TAK U B CTO-
POHY €€ MeHbIIIero ypoBHs. UTo HaM M TpeOOBaJIoCh JOKa3aTh.
MBp1 Hanw TOT TUN YHUBepcasibHo DCH, KOTOpBIil BIIOJIHE MO-
xeT ABnATbesa Ctpykrypou boxecrBennoro Ceera. Ho Ham noka



HETIOHATHO, KaK JIaJiee pacTET YUCJIO HOBBIX eIMHUYHbIX DCH
B Dupe?

Ha Beauueckom cumBojie pucyHKa 9 TmokazaHa oveHb OOJib-
1masi 00JIacTh CBETa C YPOBHEM aO, KoTOpasi (popMupyercs moj-
HOM MarHuTHOM cujion -H KBaHTa cBera, HUCXonsiero B Be-
IIIECTBO B COOTBETCTBUMU C pUCYHKOM 4. IMeHHO B 3TOi 0071a-
CTH ¥ BO3HUKaeT Dpup, UMEIOIIUI B CBOEM COCTaBE €IMHUYHBIE
CTPYKTYpbI yacTuil Marepuu, CBEpHYTbHIE B TOUKY. 371€Ch MbI 10-
Ka HEe TOBOPUM HH O MIPOCTPAHCTBE, HU O BPEMEHU, €CJIU TOJIbKO
0 MX €IMHUYHBIX TTapaMeTpax. XOTs Mbl 3HaeM, YTO MarHUTHas
cwia -H opranusyer nmiockocTbh MPOCTPAHCTBA, B HAIIIEM Cllydae,
OTPMLIATENIHOTO 3HAYEHUA -S, TOIa M yacTuusl upa y Hac
Oy/IyT IPOCTPAHCTBEHHBIMH.

TobKO MBI 1aKe HE 3HAEM, ITPU KAKOW TeMIEepaType BCE 3TO
MIPOUCXOIIUT U CYIIIECTBYET Jid OHa? Mbl He 3HaeM, Kakue pusu-
YecKue YCJIoBUs BO3HUKAIOT B M3HauapHOM BelliectBe npu Bo3-
nericteud Ha Hero boxectBenHoro Ceeta. OHU HUTE HE OMNUCa-
HBI, 1 MBI HE MOXEM HX CaMOCTOSITEJIbHO BHIYMCIINTD. Y HAC HET
takou M3HavanpHOM PU3KKH.

M5l 1oKa OcTaBUM STH BOITPOCH! O€3 OTBETa U 1ajiee POoi-
KM HCCJIe/IOBaHUE SBOONMK YacTuil Matepru. MoxeT ObITh
9TO MOMOXET HaM TMOHATh (PU3MYECKUE MapamMeTphl Ipoiiecca
aucxoxaeaem boxecrBenHoro Csera B M3HauanpHOe Belie-
CTBO C BO3HUKHOBEeHHEM Ddupa?



B3anmoaencreue CBera u BemecTBa

Panee Mbl «monyuuian» HyJEBYIO CTPYKTypy M3HauaibHOro
BemecrBa (pucynok 11) n emuanunyo 9CH Ddupa (pucyHok
10). D¢up Bo3Huk B M3HauassHOM BerectBe B o0nactu Jiei-
crBUsA KBaHTa cBeTa. Ero nepsas egunuunas DCH conepxur

B ceOe HyeBble DCH 4eThIpéx THIOB: +T0, +SO, -TO, -sY (pu-
cyHok 10). ITony4daercs, uTo, n3Ha4asIbHO, HyJ1eBbie DCH MoryT
OBITh ITOJTHOCTBIO HEUTPAIbHBIMU. 3aI0JIHsAs COO0M OJMH U3 CeK-
TopoB eanHNYHON DCH, OHM TYT ke OOpeTalT ero CBOKCTBA.
Kaxppii1 cexrop enuanunor DCH ¢popmupyer cBOM TUI IIOC-
koctu. [Tnockoct BHyTprt DCH OyayT cOOTBETCTBOBATH PHCYH-
Ky 12, KaK ¥ 4aCTUILIBI UX 3alOJHAIOLINE, CBOEMY YPOBHIO CTPYK-
Typsl. Enuanunsie 9CH, obpa3oBaHHbBlE MarHUTHOM CHJION -
H, 0Opasyior nepBblii eqMHNYHBIN TUIYeckuii mup [Ipoctpan-
crea -S°.

Hawm nanee o0s13atenbHO OTpeOyeTcst TaKOe pasJiesieHue e/iv-
HUYHBIX yacTull Matepuu no riockoctsMm. Tenepb Ham ocTanoch
OTBETUTb Ha BOIpoc 0 MHOXkecTBe equHn4HbIX DCH B obnactu
neuictBust boxectBeHHoro CBeTa: OTKyda OHM BOZHUKAIOT?

Ham Teopernuecku mMoka ynanoch CIIPOEKTUPOBATH TOJBKO

onHy equHuyHy0 DCH a’ B MsHauansHoM Bemectse (pucyHOK
10). B BoxecrBennom CBeTe, n3Ha4YaIbHO, JOKHO OBITH Oec-
KOHeuHoe MHOkecTBO HyneBbix DCH pucynka 11. Bece Bmecte
onn naioT B boxkectBenHoM Cete Enunyio Ctpykrypy Tpanc-



IIEHJICHTA Ha HYJIEBOM YPOBHE, KOTOpasl Jlajiee, paCKpbIBasi U3 Ce-

Os1 MIepBbIil HU3ILUI YPOBEHb a’ (BCEJIEHCKMI YPOBEHb), MO3BO-
Ja moiay4YuTh MHOKecTBO enuHuuHbiXx DCH pucynka 10. Bo-
Jiee UM B3ThCSl IPOCTO HETJI€ WJIM MBI 3/1€Ch YTO-TO HE JJO KOHIIA
noHumaeM. Kak Ham kaxercsi, boxectBeHHbI CBET Kak-TO J1071-
’K€H Ha4yaTh UX TUIOAUTH, KONUpys ux B M3HauasisHOM Beliectse
B OosbilioM KomuectBe. Ho kak?

Boxectennsiii Cet npeacrasser codor Enqunyio CTpykTy-
py Tpancuennenta, kak [Iyx Boxwii. Dta CtpykTypa, Bpoae Obl,
JOJDKHA COCTOSITh U3 MHOKECTBA MEHBIIUX CTPYKTYP Pa3HOro
ypoBHs1. Ho BC€ A€o B ToM, 4TO HU3IIME YPOBHU B0OXECTBEHHO-
ro CBera rnoka emi€ He OyayT packpbITel. Ha 3TOM HyneBoM ypoB-
HE OKa3bIBAIOTCS BCE «HAYasa» OyIylMX HU3IINX CTPYKTYP, KO-
TOpbIE M MPEJCTaBIISIOT COOOM ero HyJeBble CTPYKTYphl. A Te-
nepb MpeacTaBbTe cede, CKOJIBKO HYJIEBBIX CTPYKTYP MOXKET CO-
aepxathb B cebe, HanpuMmep, Hama Beenennas? Mx Oynet 6ecko-
HEYHO-OECKOHEYHOE MHOXECTBO.

B HayanbHBI MOMEHT HUCXOKIEHU s KBaHTa cBeTa | mpu Mak-

CMMyMe MarHMUTHOU cuiibl -H prcyHka 4 oH packpbiBaeT u3 ceOst

BCC€ BOBMOKHbBIC CAMHUYHbIC CTPYKTYPbI aO, KOTOPBIC TOJIbKO MO-

ryT O6bITh. Ecin 3170 CTpyKTYpa Beenennoid, To npeacraBbre cede
BCE 9TO MHOKECTBO, KOIJa CAMH aTOMBI, JIEKTPOHBI U MEHBLIINE
UX 9acTUIbl (POPMUPYIOTCS U3 3THX CTPYKTYp. Ero maxe BooO-
pasuTh cede CIoKHO. Y Hac udp AJIsA STOTO HE XBATHT.

371ech MBI OTKPBIBAEM HOBBIN 3BOJIOLIMOHHBIN «3aKOH 3€p-
KaJIbHOCTU €JUHCTBa-MHOXeCTBa». OH 3aKJII0UaeTCs B CIEAyI0-



1ieM: OfHa packpeitasi crpykrypa boxecrsenHoro Cera ¢op-
MUPYET BCE MHOKECTBO YacTull B M3HauansHOM Bemecrse. Mebl
MOJTyYaeM €/IMHCTBO, MEePEXosIlee BO MHOKECTBO. Bo3HuKaer
Kak Obl oOpatHoe paeiictBue boxkectBeHHoMy CBeTy: ofiHa €ro
CTPYKTYpa PacCKpbIBAa€T BCE MHOKECTBO YacTHil B Belectse; 1Be
€ro CTPYKTYPbl YMEHBIIAIOT 3TO MHOKECTBO BABOE U T. 1. Uem
Oosee OyIeT MHOXKECTBO PACKPHITHIX CTPYKTYp B boxkecTBEHHOM
Cgete, TeM MEHbIIIEE MHOKECTBO YaCTUIL] Mbl IOTy4YUM B V3Ha-
yaiibHOM Bemectse. [TolHOE MHOXKECTBO PaCKpBITBIX CTPYKTYP
BoxectBeHHoro CeTa JaayT BCero oHy yactuily M3HayaibHO-
ro BemecrtBa.

[Ipu Hauane koHTakTa boxkectBeHHOro Ceera ¢ MI3HauanbHbIM
BemectBoM ogHa ero enuanyHast CH MrHOBEHHO pacKpbiBaeT-
Cs B HEM NOJHBIM MHOXKECTBOM TAKUX K€ €AUHUYHBIX YACTHII.
DT0 IENUCTBUTENILHO OyJIET OrpOMHasi CBETSIIIasiCs 001acTb Du-
pa Marepuu, KOTOpast BO3HUKAET MOJ JeMCTBUEM MarHuTHoM -H
CWJION KBaHTa cBeTa pucyHka 4 B M3HauanbHoM Berectse.

Emnnmnanunaa 9CH BoxecrBenHoro CBeTa TOYHO 3HAET, KEM
OHA CTaHeT Jajiee W Kak Jajiee pacKpoeT U3 ceOs1 HOBbIE CTPYK-
Typbl Becenennoit. Ona OynieT MoJMHOCThIO CO3HATENbHOW U OyJeT
3HaTh BClo Mctuny BeeneHHO, 00/1a/1as1 IMOJTHBIM 3HAaHWEM O Hel.
Omna conepxurt B cede Bcio e€ CTPyKTypy, HO TIOKa TOJIBKO B BHIE
stou eauHudHON DCH, KOTOpO sIBJISIETCS cama.

Ecnu Tenephb ucciienoBaTh CBETAINYIOCS 00JIACTh €TUHUYHBIX

SCH a° 8 UsnauansHom BermectBe, TO 371€Ch UX MHOXKECTBO YKe
He OyJieT TakuM ke co3HaTebHbIM. Ero equanunsie DCH He Oy-



IOyT 3HaTh, KeM OyayT CTaHOBUThCS nasiee. OHU Bce OymyT Kak
Oy/TO OBl PAaBHBIMU OTHOCUTEJIHHO JPYT Jpyra: HAIpUMep, Kax-
Jasi U3 HUX B OydyIlleM MOXET CTaTh rajJlakTUKOU. Bce enuHmy-
Hele DCH H3nauansHoro BerectBa Bpoge Obl UMEIOT paBHbIE
9BOJIIOLIMOHHBIE BOBMOKHOCTH, KOTOPBIE, HA CAMOM JIeJIe, U3Ha-
YAJIBHO OlpenesnsoTcss kBaHToM cBetoM 1. Ho kak xe M3Ha-
yabHOe BemectBo konupyet ennanunyio DCH boxecTtBeHHOro
Cgerta B ce0e, (hopMUPYST ©IX MHOXKECTBO?

Heno B Tom, uto ICH — 310 Kak Obl CTaHIAPTHASI CTPYKTYpa
pucyHka 12, kotopas Bcerga octaércs Tou ke camou. [Ipu To-
YEYHOM SHEepreTuyeckom Bozaencteun equanyHorn DCH Bboxe-

cteennoro Ceera a” Ha M3HauanbHOe BemiecTBo, B HEM BO3HUKA-
€T HayaJIbHOE IPOTUBOJEUCTBUE UMEHHO B 3TOM TOYEYHOM Me-
cre. B HEM TYT ke U3 HY/IEBBIX OOPa3yIOTCS MepBast eAMHUIHAS
OCH. OHa u 3amyckaeT MeXaHu3M KONMMpoBaHUs B V3Havaib-
HOM Bemiectse, 3actaBiss ero (popMupoBaTh UX MOJHOE MHO-
’KECTBO, TIOKa He OyJIeT N3pacxoioBaHa BCs CMJla KBaHTa cBeTa 1.
3nech nonyvaercs, uto enuauyHass DCH boxecrBenHoro Cie-
Ta Aaét HyjeBbiM DCH M3znavansHOro BerectBa cBOIO MOTHYIO
sHeprulo. IMeHHO OHa ITO3BOJISIET MHOKECTBY €ro HyJieBbix DCH
MOJHATHCS HA YPOBEHb eIMHUYHBIX DCH, KOTOpbIE 3aIMYT BCIO
cBeTsIycsa oonacTb Ddupa.

Tenepb, ecnu gaxe KBAHT CBET | MpPEeKpaTUT CBOE SHEPreTh-
YeCcKoe BO3/IEICTBUE, TO 3TO MHOKeCTBO eIuHNYHbIX DCH Dpu-
pa Marepun ocraHeTcsl CylecTBoBaTh BeuHo. Ho He 3a0bIBaii-
Te, yTo enuHuYHble DCH Ddupa NosHOCTHIO MPOTUBONONI0KHBI



u 3epkabHbl equHnaHON DCH kBanTa cBera 1. OHM 0Opa3zyioT
JIBa pa3HOMOJISIPHBIX MOJTIOCA, MEKAY KOTOPBIMUA BO3HUKAET KPY-

TOBOPOT SHEPruil. ITOT KPYrOBOPOT HA YPOBHE a’ OyzeT jocra-
TOYHO CWJIbHBIM, MOTOMY 4TO enuHu4yHble DCH Dd¢upa, mpak-
THYECKU, OYIyT TOJHOCTHIO TOXAECTBeHHBIMY einHnaHor DCH
KBaHTa cBeTa | — momoca OynyT paBHBIMHU. 37€Ch, NIPU KOIMH-
poBaHuu, M3HauanbHOMY BeliecTBy, NpakTUYECKU, HUKAK OILIH-
OUTBCS HEJIBb351, Y HETO 3TO MPOCTO He NMoynutcsi. CUIIbHBIN KPY-
TOBOPOT HEPruil Meky KBaHTOM cBeTa 1 u M3HavanbHbIM Be-
IIECTBOM T'OBOPUT HaM O MX IOJIHOM 3€pKaJbHOM TOXIECTBE.
Ho MBI HE MOXkeM MOKa TOBOPUTH O BEJIMUMHE UX pa3yMa, KOTO-

pasi BCE eIl OCTAETCs J0BOJIbHO HU3KOM, UMESI TOJIBKO €ro e/1U-

HUYHBII YPOBEHb a’.

Ha pucynke 12 nokazana DCH Gosblliero nojaoK1TeIbHOTO
npocrpadcTBa +S. Ho cymectByior eme npyrue DCH: orpuna-
TEJILHOTO ITPOCTPAHCTBA -S, MOJNOKUTEIBHOTO BpeMeHu +1, o1-
puLaTesIbHOrO BpeMeHH -T. Mbl MOXeM NOTy4YUTh, KAK MUHHU-
MyM, YeTbIpe pa3HbiX Tuna equHruuHbix DCH B Ddupe Marepuu.
WTOro msl yxe MOXEM TOBOPUTb O BOCBMH BO3MOKHBIX THIIAX

ero equunuHbix DCH a’.,

[Tpu Bo3A€elicTBUM MarHUTHOM cuJibl -H kBaHTa cBeta 1 Ha 13-
HavyasibHOEe BeriecTBo B HEM 00Opasyorcs Toinbko DCH+H mo-
JIO)KUTEJIBHOTO MPOCTPAHCTBA +S, KaK U MOKA3aHO HA PUCYHKE
10. Tak Kak MarHUTHas cHJIa 00JIaaeT MOJIHOM SHEpruel KBaH-
Ta CBETA, KaK 3TO MOKA3aHO Ha PUCYHKE 4, TO BCs CBATAIIASCS



obnactbh Dpupa OyIeT COCTOSTH TOIBKO U3 ITUX MPOCTPAHCTBEH-
HbIx yactul] DCH+H. Mbl nocuntaeM MMEHHO UX HAYAJIOM 3BO-
JIOLIMK YacTul] Marepuu.

Uccnenosanue npouecca ¢popMupoBanus equHUYHbIx DCH
JaJo HaM 3HaHus O vactunax Ddupa Marepuu. Tenepb Mbl
MOXEM TIOWTH Jlajiee, 4TOObl TIIyOke MOHAThH mporiecc (op-
MUPOBAHUsI MUPA MUHEPAJIOB HEMOCPEJCTBEHHO B 1ukie Ca-
Ths1-}Ora. Mbl TOJIBKO 4TO ONUCAIN HAYAJIbHBIE €JUHUYHBIE YCIIO-
BUs B Dupe Matepuu 1Jisl ClIeAyIOUIETO BEANUECKOTO CHMBOJIA
(Kpyr ¢ Touko# B cepeauHe). Ham HyXHO ¢ HUM Oosiee TOYHO
ONPEIEIUThCSI.

Wtak, maruuTHas cuna -H pucynka 4 neictByer, npakTuye-
CKH, MTHOBEHHO M JJae, MOKHO CKa3arh, yaapHo. OHa ynapsi-
€T 1o crpykTypam M3HayasibHOro Bemnectsa, moHOCTBIO pa3py-
mast B odnactu neiictBusi boxectBenHoro CBeTa Bce JIOKHBIE
WIH CTapble CTPYKTYPBbl, €C/IA OHU €1LIE TaM CYILECTBYIOT, 10BO-

15 ux 1o enquHudHbix DCH+H ypoBHs a". Boree 3Ta cuia Hude-
IO clIesIaTh He MOKeT. Mbl CUMTaem, 4To KIMEHHO OHa IMOJISIpU3y-
€T BCEe eJUHNYHBIE YacTUIB Dupa U JejaeT ux Bce, moj ceos,
npocrpanctBeHHbIME DCH+H. E€ niens — a1o OGonee paspyiie-
HUE BCEX OCTATOYHBIX CTPYKTYp M3HauampHOrO BelectBa, yem
€ro nojsipu3alusl.

Hawm, Bc€-Taku, HEOOXOIMMO JI0 KOHIIA OMPECTUTLCSA C HEell-
TPaJIbHOCTBIO WM Nojisipu3anyeit yactull dgupa. Mbl He cMo-
KE€M UITH J1aJiee B UCCIIeJOBaHUH MPOLIECCOB MIAHETAPHOU 3BO-
JIOLIUU, €CJTU C TUM HE OIPEAETUMCS MOTHOCTBIO.



Wtak, mbl umeem eguanunsle CH+H ypoBHsA a’, KOTOpBIE
Bpojie Obl UMEIOT HEKOTOPOE OTHOILEHUE K TAKUM ke €IMHUYHO-

MYy MPOCTPAHCTBY +S°, pucyHOK 10. MBI 311€Ch yKE€ MOKEM Be-
CTH pPeub O UX MOJISIPU3AIUU B TVIOCKOCTU MOJIOKUTETBHOTO MTPO-
CTPAHCTBA, KaK MOKa3aHO HA 3TOM PUCYHKE. TOJIbKO 3TH eIMHNY-
HbIE TJIOCKOCTU MPOCTPAHCTBA HACTOJIBKO MaJIbl, YTO MOXKHO IO-
BOPUTH 00 UX OTCYTCTBUH, UTO JeJIaeT YacTullbl Dpupa Kak Obl
HEUTpaJIbHBIMU.

MBblI yxe paHee onpeeIUIUCh C YETHIPbMS BO3MOKHBIMU TH-
namu yactuil dupa (+S, +T, -S, -T). Ecnu oHu yxke uMeror eau-
HUYHYIO TOJISIPU3ALMI0, TOrJa OHU CMOIYT pearupoBarb TOJb-
KO C TOH CWJION KBaHTa cBeTa |, KoTopas padOTaeT B UX IUIOC-
KocTu. B Hauane sBomonuy npu padoTe MarHUTHOW cuiibl -H,
UMEIOIIYI0 B ceOe TOHYI0 CHITy KBaHTa CBeTa 1, MOT'yT BO3HHUK-
HYTb TOJILKO IPOTUBOIIOJIOKHBIE €M EAMHUYHBIEC YaCTULIBI Dprpa
DCH+H. Iloatomy MBI cuuTaeM, 4To BCs CBETAIMIAsICSA 00IacTh
OyaeT (popMHUpPOBATHCS ITUMU YacThIIaMu Dupa.

JaBaiite onpenenumcs ¢ 3TUM OoJiee JeTalbHO MPH PaCCMOT-
peHur (bOPMUPOBAHUS TUTAHETAPHBIX CUCTEM JPYTMMU CHJIAMU
KBaHTa cBeTa. TOJIbKO TOrJja Mbl CMOKEM JJO KOHIIA TMOHSATh WU
MX HEUTPAIbHOCTh, UJIN UX TIOCKOCTHYIO MOJISPU3ALMIO.

Ilepexoanoii nepuon mukJjaa Carpa-lOrn

Beauyeckuil cMMBOJT «CBET/IBIN KPYTI' HA TEMHOM (pOHE» MBI
yXke TOJHOCTBIO pa3oOpanu. OH onmcat HaM caMmoe Havasio UK-



na Carps-Oru, koraa Bo3Huk Ddup Marepuu. Bo BTopom cum-
BOJIE PUCYHKA 9 B LIEHTpEe CBETIOro Kpyra MOABJIAETCA TEMHASA
To4yka. Ham HyXHO NOHATH, 4TO MOCITYKUIJIO €€ BOSHUKHOBEHHIO
B CBeT/IoN obnactu Ddupa?

Ha pucynke 4 n3o6pakeHo norpyxkeHue KBaHTa cBera B Ma-
teputo. Ha HyneBou otmeTke 3Toro rpavika Mel BUJUM MaKCH-
MyM MarHMUTHOU cuiibl -H, koTopas u cpopmupoBaa CBETALLYI0-
cs1 00nacTh, NoNsIpU30BaB codoit MzHayanbHOe BerecTBo 1 ripe-
BpaTuB ero B D(Pup NpocTpaHCTBEHHON Matepuu ¢ eTMHUYHBI-

mu yacruuamu DCH+H ypoBHs a’. Jlasiee 9Ta MarHUTHas CHIA -
H naunHaer criazaTe ¥ NEPEXOAUTH B MOJIOKUTEIBHYIO JIEKTPU-
4yecKylo cuiy +E.

Bo3HukaeT campblii epBbIi NEPEXOAHON Mepro a®*. OH nos-

0

BOJIAIET OT €IMHUYHBIX YacTuLl Ddupa a  NEPEUTH K JIMHEUHBIM

yacTHI@M a'. DTa HOBAs CUJIA HAYMHACT [CHCTBOBATD B HIEHTpe
cBewion oonactu Ddupa. OHa oONaaeT MOTHOW CUIION KBaHTa
cBera 1, Kak 3TO MOKa3aHO Ha pucyHke 4. IMeHHO OHa MpUTs-
TMBaeT B LIEHTP CHCTeMbl YacTullbl Ddupa, o0pasys B CUMBOJIE
CBETJIOTO Kpyra pucyHka 9 témHylo Touky. TEmMHasA TOUKa rOBO-
PUT O TOM, UTO €€ YaCTUIIBI OyITyT OOPAIIEHHBIMA OTHOCUTEIBHO
yacrull Dpupa.

B mnepexonmHoil mepuon C TEepexOodHbIM YPOBHEM pazyma
Y CTPYKTYPBbI %" yacruue SCH+H HaunHatoT Nepenoisipu30Bbl-
BaTbhCs MPU IOMOIIY HOBOW JIEKTpUUECKOil cuiibl +E B yacTulibl
9CH-E. Ilo mepe Bo3pacTaHus IeKTPHYECKOU CHITbI +E 1 yObI-



BaHM$ MArHUTHOM cHTBI -H, BO3HMKaeT BCE OOITbIas Mepernoo-
coBka vacrull Dpupa ¢ JCH+H B DCH-E. Pa3 sta HOBas cu-
J1a 00na/1aeT MOJTHOM CUJION KBaHTa cBeTa 1, TO MOCTENEeHHO BCs
MpoCTpaHCTBeHHas1 061acTh Ddupa B KoHIle mukia Carbsa-FOru
oOpariaetcs B sHepreruueckue yactuiibl DCH-E Bpemenu mu-
pa [TpoctpancTBa’. OHM Bce OKa3bIBAIOTCS B IIEHTPE CBETSIICHCS
o0JsiacTu, KOTopast Kak Obl Mcye3aer.

[lepexonHoi meproa ¢ YPOBHEM CTPYKTYpbI a%* mossonsier
SCH+H u3 npocTtpaHcTBa NEpeXoAnuTh BO BPEMs U CTAHOBUTb-
cqa yactuuamu DCH-E. Tlpu ymeHblleHUM MarHuTHOM cuiisl -H
YMEHBIIIAeTCS M €€ TPOCTPAHCTBO JACUCTBUS -S, a MU yBeIrYe-
HUH JeKTpudeckor cuiibl +E yBennunBaercs: oonacts e€ Bpe-
menu +T. [IpocTpaHCTBO BMeCTe C CBOMMM YacTHIIAMU Kak Obl
ycye3aeT U MOCTENeHHO MEPEXOAUT B TNIOCKOCTh BpeMeHU. B nie-
PEXOIHOM TIeproJI ICUCTBYIOT 00€ CHJIBI KBaHTa cBeTa | pUCyHKa
4 OTHOBPEMEHHO, YTO U MO3BOJISIET MTPOCTPAHCTBEHHBIM YaCTH-
am Dgupa OCYyHIECTBUTh TAKOW MEPEXO]] U3 OAHOM IUIOCKOCTH
B JPYTYIO.

Ecnmu maruutHas cuna -H cpopmupoBana Ddup ¢ ypoBHem

6 Mup [IpocTpancTBa KBaHTa cBeTa | MMeeT B cede IBe IIIOCKOCTU COCTOSIHUS: TLIOC-
KOCTb BHYTPEHHET'O IPOCTPAHCTBA U INIOCKOCTh BHYTPEHHETO BpeMeHu. [laee Mbl ux
YIIPOCTHM U CTaHeM 0003HaJaTh KaK ITPOCTPAHCTBO M BPeMsI C IPOITHCHBIX OYKB. Mup
Bpemenu kBaHTa cBeTa 2 Tak ke UMeeT B ceOe BHyTpeHHee BpeMsi 1 BHyTPEHHee I1po-
CTPAHCTBO, TOJIBKO OH CaM pacHojiaraercst B Jpyroi IIOCKOCTU COCTOSIHUSI OTHOCHU-
tebHO Mupa Ipocrpancrea. Camu mupsl IIpocrpancrsa u Bpemenu, riue onu pacno-
Jaratotcsi OynieM 0003HadaTh C 3arfiaBHbIX OykB. Celyac peub MIET O KBAaHTE CBeTa
1 mupa ITpocrpaHcTsa.



a’, 10 anekTpuyeckas cuia +E yxe ¢opmupyer HOBYIO IIOC-

KOCTb BPEMEHM C HOBbIM YPOBHEM a'. Ho e Bce yacruipl SCH
IIPU MIEPEXOJE M3 OIHOU IJIOCKOCTH B APYTYI0 BOCXOAST B CBO-

€l CTPYKType Ha ypOBEHb a'. MHorue yacTuipl Tak 1 OCTaHyT-

cs yactuamu DCH-E ¢ eAMHUYHBIM YPOBHEM a’. B uukse Ca-

ThsA-FOru Mbl nosnyvaem yxe aporinyio ctpykrypy DCH-E ypos-

1
ns a’-a Mupa Bpemenu (m1a3MeHHO-MUHEPAJIbHBIE CTPYKTYPBI

3TOr0 MUpa).

Ho kax Bee yactuus SCH+H a° cranopsires JBYXYPOBHEBBI-

mu yactuiamu DCH-E 2%-a' umm ne Bce?

[Tonyyaercs, yro yacTuibpl Dpupa NpOCTpaHCTBEHHON Ma-
TEpUU SIBJISIIOTCS MOJHOCTBIO HEUTpPaibHBIMU. TOJNBKO Tak Mbl
MOXEM HpeINOJIOKUTh CMEHY HX HOJSPHOCTHM C MAarHUTHOH
Ha 3JEKTPUYECKYI0, C MPOCTpaHcTBa Ha BpeMs. OHM oOpera-
I0T TOJIBKO TY MOJISIPU3ALIMIO, KOTOpask BO3HUKAET IPH JEUCTBUN
OIpe/IeNIEHHON CHJIBI KBaHTa CBeTa. MarHWTHasi cujia oopaso-
Basla MarHuTHble yactTuliel DCH+H, HO npu e€ ncue3HOBeHUU
Y BO3HUKHOBEHHH JIEKTPUYECKOI CHJTbl +E OHM TYT e MEeHSIIoT
CBOIO MOJIApU3aIMIo, cTaHOBACh yactuiamu DCH-E.

OTa 3aKOHOMEPHOCTh MOJISPU3ALMY YACTHLl CUJIAMHM KBaHTa
CBETa HaM norpedyercs U Jajee. Mbl NOKa pacCMOTPEJIH TOJIbKO
CMEHY JBYX CHJI KBaHTa CBeTa 1 U TOJIbKO OJMH €ro MepexogHOM

+ o
Nnepruon aO . I[aaneI/Imee HUCXOXICHUEC KBAHTA CBETa 1 B Mare-
pHyIo O1act CH_Ié HECKOJIBKO TaKHUX K€ IICPCXOJHBIX IICPHUOIOB. To-



I71a HaM yXe Tpolre ux OyleT paccMaTpUBaTh.
A 4TO 03Ha4YaeT CUMBOJI YPOBHSI CTPYKTYPBI U pa3yma a%t?

OH roBopuT HaMm O TOM, 4YTO YactTua Jpupa a’ oOpesna KOH-
TaKT C HOBOM 3JIEKTpUuecKon cuiion +E kBaHTa cBeta. Yactuua

9CH+H c ypoBHEM %" sBisercs nepexonHor. OHa CTAaHOBUTD-
csl IBOMHOM, YTO JefaeT e€ Kak Obl HeuTpasibHOW. HeilTpannb-

HOCTb yacTuil a’F — 3T0 MX HEKoe CpelHee COCTOsIHME, KOTja
OHU MOTYT HAaXOJUTCS Cpa3y ke B JABYX IUIOCKOCTSIX W MOABEP-
raThCsl BO3JCHCTBUIO Cpa3y ke JBYX CMEKHBIX CUJ KBaHTa CBe-
Ta 1. DTO ke HEeHUTpaJbHOE COCTOSIHME TO3BOJISET UM OCYIIe-

CTBUTD TIEPEXO0]] Ha HOBBI YPOBEHb CTPYKTYPBHI al, [Tonyyaercs,
YTO B CBOEM HEUTPAJILBHOM COCTOSTHUM YaCTHIIBI 1aXKe MOTYT BU-
JOU3MEHSIThCS B CBOMX CTPYKTYpax, YTO HEBO3MOKHO OYJIET crie-
JIaTh IIPY OKOHYAHUU JEUCTBUS UX MIEPeXoHoro nepuoaa. Toraa

yactulpl, Hanpumep, DCH-E ypoBHs al OynyT cTporo (pukcupo-
BaHHBIMU CUJION KBaHTa cBeTa +E, 4To yxke He MO3BOJIUT POU3-
BOJIUTH C HUMH KaKHe-TMO0 N3MEHEHH L.

Ho ecnmu Bce wactuibl OOpeTyT 3TOT YpPOBEHb a', Torma

HE OCTaHETCsl YaCTUI] C YPOBHEM a%? Bee i wacTuupt Ddupa a’
NepenIyT B HOBBIM MEPUO/ JEUCTBUS KBaHTa cBeTa?

Ha pucynke 4 BugHO, 4T0 MarauTHas cuia -H nomHocTsio ne-
PEXOIUT B EKTpUIecKylo cuiy +E, 6e3 ocratka. 1o 03Havaer,
YTO BCe YacTulpl MarHuTHOM cwiibl DCH+H nepeinyt Ha ypo-
BEHb JIEMICTBUS SJIEKTPUYECKOM CUJIbl, CTAHOBSICh YACTULIAMU



OCH-E. Cmena cui KBaHTa cBera o3HavaeT g yactuil DCH,
K TOMY €, 1 CMEHY IUIOCKOCTE! C IMPOCTPAHCTBA Ha BpeMs. Bee
npocTpaHcTBeHHbIe YacTulibl Dpupa ICH+H torna cranosarcs
sHeprernuyecknuMu yactuamu BpeMenr YCH-E. 910 npoucxo-
JWT TIPYU MAKCUMYME 3J1eKTpUUeCcKoi cuitbl +E.

Ham TETICPb OCTAJIOCH ITIOHATD, KaK YaCTHUIIbl YPOBHA aO 06pe—

1
TAlOT YPOBEHDb A !

MBI yxe paHee yTBepKJajd, 4YTO KBaHT cBeTa 1 cBOer HOBOM
IEKTPUYECKON CUIION +E pacKkpbIBaeT ¥ HOBBIN yPOBEHb CTPYK-
Typbl, IOJHUMAsA €€ Ha OJHO M3MEpeHue Bblllle. B Hamem ciy-
Yae MpU CMEHE €r0 CUJI U3 CTPYKTYPBI a? pacKpbIBaeTCs HOBas

1

cTpykTypa a . Ho packpbiBaTbcsi OHa OyJeT He BO BCEX CTPYKTY-
pax a’, a TOBKO B Tex, KOTOpBIE U3HAYAJILHO 3aJI0KEHBI B CTPYK-
Type KBaHTa cBeTa 1, B ero anekrpuyeckon cuie +E, kotopas
1 OyIeT CTPYKTYprpOBaHa UMH.

Ha stom ypoBHe nepexona boxectsennsiii CBeT packpbiBa-

1

eT u3 cebst HOBbIe CTPYKTypa ypoBHs a . Ecim ero equHuaHas
CTPYKTYpa a’ 1aBana HaM eIMHCTBEHHOTO TpancuenzaeHTa, To

KOJIMYECTBO HOBBIX CTPYKTYP al PacKpbIBAIOT HaM KOJIMYECTBO
BCEJIEHHBIX, KOTOpbIe OyIyT CyliecTBOBaTh BHYTpHU Hero. Ecre-
CTBEHHO, UX OOJIbIliee KOJIMYECTBO B KBaHTE cBeTa | yMeHbIaeT
BEJIMYUHY CUJIBI U151 KXKIOW TAKOW CTPYKTYPBI, UTO CO3HAET YKE

CBOE MHOXECTBO 9TUX CTPYKTYP als Ddupe Marepun.
Ha pucynke 12 Mbl BUIUM, YTO JIs1 OTHOM CTPYKTYPhI a! Tpe-



OyeTcst YeThipe CTPYKTYPhI a’. B s10M ClIy4yae Mbl IIOJIy4aeM CO-
OTHOILLEHHUE MEk 1y STUMHU cTpyKTypami 1:4. To ecTb Bcero ogHa
nATas 4acTb CTPYKTYP, IIPY CMEHE CWJI KBAHTA CBETA, IEPEXOAUT
Ha HOBBII YPOBEHb IBOIOLIMY. DTa IBOMOLMOHHAS apU(pMeTHKa
IUIsl HAC — OYeHb 3aHsATHas1. Mbl 00s3aTesIbHO MTPOBEPUM €€ JIeli-
CTBEHHOCTS B cieyonmMm nukie Maxa-IO0ru.

Ham ynanoce noy4nTs HOBBIE 3HaHUSA O IEPEXOJHOM IIEPHUO-
Je B camoM Havasie nukia Carpa-I0Oru. Teneps Ham npencrour
UCCIIEIOBATh TUHAMUKY €TI0 CTAaHOBJICHUS.

JInHaMHMKa CTAaHOBJIEHUS
mukJjga Carpsa-l0rn

JlaBaiiTe MBI 3/leCh CHOBA OMNPENEMMCS, MO0 MbI KHUBEM
B JIBYXIOJIIPHOM MHUpE. DTO O3HAYAET, YTO 3TA JIEKTpUUECcKasd
cwia +E kBaHTa cBeTa JOJKHA MMEThH JiBa IOJIOCA JEUCTBUSL:
NIEPBBIH TOJTIOC MOJIOKUTENIBHOTO 3Haka +E — 3T0 HeHTp cBenIon
obnactu Dupa; BTOPOil MOJIOC OTPULIATETBHOrO 3HaKa -E — 310
TEMHAsI TpaHWIIA ero CBET/ION oOnmactv. VIMEHHO Mexay HUMU
Y BO3HUKAET pa3psji SHEPTUU ITOU JIEKTPUUYECKO CHIIbl +E, Ha-
NIPaBJIEHHBIN K LEHTPY CBeTsALLelcs obnactu. laBaiite uccineny-
€M JICHCTBUE MOJIOKUTEILHOM IEKTPUUECKON CHITbl +E, KoTopas
BO3HHMKAET B IIEHTPE CBeTslIeics obmactu Ddupa.

[lo 3akoHaM (PUBHMKM K TOJNOKUTEIBHOU NEKTPUUECKOU CH-
Je +E HauMHAT NPUTATUBATBCA OTPHULIATEJIBHBIE SJIEKTpUYE-



CKHE YaCTHIIbl, IOIyYEHHbIE B IEPEXOTHOM MEPUO/] a% 10 oy-
nyT equanuHble DCH-E B miockoctn Bpemenu -T (pucyHok 12,
HO B Oonbieit riockoctu -T). DCH+S pucynka 12 ommnyaercs
or DCH-T Tonpko HayanbHOM (pa3oit cBoero cocrosiHusA. Cama
ynuBepcanbHast DCH octaérces Toii ke camoid, TONbKO OHa OyaeT

MOBEPHYTA Ha 90°.

Bce vactunpt Ddupa SCH+H Oyayt nputsaHyTsl T0M CH-
JIOi K IEHTPY CBETSIIENcs 00acTh U OyayT el ke Moisipu30Ba-
Hbel B DCH-E. D10 Oyner mpoucxoauTs 10 TeX MOop, MOKa JeK-
Tpuueckas cuiia +E He JOCTUTHEeT CBOero MakCMMyMa, Kak Mbl
onuceBam 310 panee. Orpunarensuele yactuupl DCH-E ¢ po-
CTOM 3JIEeKTpUUecKoi cuiibl +E Bce mocteneHHo OyayT mputs-
HYTBHI K LIEHTPY 3TOl cBeTsiericss oomactu. OHU BCe OKaKYTCs
B IIEHTpe cucTeMbl. [t 3TOro OyAeT MCIob30BaHA BCS CUIIA
kBaHTa cBeta 1. Ho uto onu 31eck 0Opa3yior?

TodeyHble eIMHUYHBIE YaCTHIIBI JOJKHBI 0Opa3oBaTh Ta-
KYIO K€ TOUCUHYIO0 €TUHUYHYIO «IIJIAaHETY>» OTPULIATeSIHHOTO Bpe-
meru -T, Bemap ydactuipl DCH OynyT uMeTh OTpUIATENIBHBIN
nekTpuueckun 3apan -E, koropelie dopmupylor Bpemsa -T.
31ech Mbl MIOTYy4YaeM MHTEPECHYI0 KapTUHY: YaCTUIIbl BpEMEHU
9CH-E npu cBOEM CKOIUIEHUU B LIEHTPE CUCTEMBI (POPMHUPYIOT
cBo€ cymmapHoe Bpems -T. Yem ux Oyaer Oosiee, Tem Oosbliiee
BpeMs OHU cMOTyT ccpopmupoBarth. bonbiiee Bpems B Matepuu
OyeT TakuM ke eJUHUYHBIM, a C PACKPBITUEM B STOM IIMKJIE Ya-

CTHLI yPOBHA al — Jaxe MMHEHHBIM.



Anextpuueckas cuia +E KBaHTa cBeTa pucyHKa 4 IefCTBYeT
JIMHEVHO. JTO FOBOPUT HaM O TOM, 4YTO KBaHT cBeTa | packpeiBa-

€T Yepe3 He€ HOBBIN JIMHEWHBI YPOBEHb a! B vactuax CH-E.
Jlesio B TOM, YTO MBI pacCMaTpUBAEM IPOLIECC IBOJIOLIMH CO CBO-
el npocTpaHCcTBEHHOM TouKM 3peHusi. B mupe [IpoctpancTBa cu-
JIa BpeMEHH, KaKOBOU sSIBJISIETCs NeKTprueckas cuna +E, tepser
OJTHO U3MEPEHUE U JEUCTBYET TOJIBKO KaK €ro JIMHEHHasl MPOeK-
1. BoT oTkyna OepErcst TMHEMHOCTh MEKTPUUIECKOUN CHITBI.
Eciu snekrpuyeckas cuia +E nencTByer TMHENHO U3 HeHTpa
CHCTEMBI BO BCE CTOPOHBI, TO MbI MOy4YaeM chepuyecKyio To-
yeuHylo 1ianety. Cuna nputsbkenus yactui CH-E Hanpagiie-
Ha K IIeHTpY cBeTstercs oonactu. E€ MoxHO OyeT Ha3Barh I0-
JIOXKUTEJILHON CHJION NpUTsiKeHusl. OHa MOCTENeHHO MPUTATH-
BaeT Bce yacTullbl Dupa K IEHTPY CBETAIIEeHCs 00IacTu.
Bokpyr Toue4Hoii T1aHeThl B Havase UKJa OyJeT pacriona-
raThbCsl CBETAIIAsACSA 00MacTh yacTuil Dpupa ¢ JIOBOJILHO OOJb-
mor sHepretTukon — «ComHie» BOKpYr miaHetsl. [locteneHHo
Bce yactuiiel DCH-E nepeiinyT B IIEHTP CUCTEMBI, a CBETAIIAs-

cs1 00J1acTh MepecTaHeT CyIecTBOBaTh. Torna B IEHTPE CUCTEMBI

o 1
MbI [TOJTy49aeM TOYCYHO-JIMHENHYIO «IIJIAHCTY>» C YPOBHCM ao-a ,

Kak sHepretnyeckuit crycrok yactuil DCH-E Bo Bpemenu mupa
[IpocTpancTBa. DTO NPOU30MAET HA MAKCUMYMe JIENCTBUS JIEK-
TprAYeCcKou cuiibl +E.

Hanee, no pucyHky 4, anektpudeckas cuia +E HaunHaet cna-
JaTh Y MOSIBJISIETCS HOBasi MarHUTHas cuia +H kBaHTa cBeta 1.



Bo3HuKaeT HOBBIN MEPEXOAHOM MEPUO a I+ Mexay nukiaamu Ca-
Ths1-I0ru u Tpera-tOru. Tompko B HEM HE BCs EKTpUYECKAS
cuna +E nepexonut B MarauTHyio cuiy +H. Ha stom pucynke
4 BUIHO, YTO TOJBKO 3/4 4acTH 3TOU CUJIbI IEPEXOIST B HOBBII
ki Tpera-tOru, a B nukie Carbsa-lOru ocraércs e€ 1/4 yacte.
DTO rOBOPUT HaM O TOM, 4TO U He Bce yactuiibl DCH-E nepeii-

YT B HOBBIN ITUKJL.

Yacrunamu ICH-E ypoBHs a%-al ocranytcss 1/4 wyactb

OT BCEX ITUX YACTHII, KAK OCTAHETCS CYyIIECTBOBATh TaKas xke
JacTh eKTpudeckoit cuibl +E. OHM 1 nanee OyayT cyiecTBoO-
BaTh JI0 TEX MOP, MOKa 3Ta MEeKTprUIecKas cuiia +E KBaHTa cBe-
Ta 1 Oyger ux yaepxxuBarb codoi. HoBble BO3AENCTBUSI IPYTrUX
CHJI, KOTOpbIe OyayT MPOXOOUTHh B JAPYIOM IJIOCKOCTH IUKJIOB
Maxa-IOru, ux Hukak He 3aTpoHyT. OHM HE CMOI'YT C HUMHU pa-
60T1arh, OO X Nonsgpu3anys Tak u octanercst kak DCH-E. [Ipo-
M30UIET Kak Obl BeIOOpKA 1/4 wactuiy CH-E u3 ob6mero MHo-
skecTBa Takux xe dactull. Ocrasimecs 3/4 gactu yactuil DCH-
E nepelinyT B HOBBI IIMKJI, CHOBA CMEHUB CBOIO TIOJISIPU3ALIUIO.

brmarogapsa ocraBmmmces yacrunam DCH-E, mMbl nomyyaem
B IIEHTPE CUCTEMBI (DUKCUPOBAHHYIO TOUEYHO-JIMHEMHYIO TIIa3-

MEHHYIO IJIAHETYy C YPOBHEM CTPYKTYPbI a%a! u c eé Tunmue-
CKUM MUpPOM MmuHepasioB, KOTOp 1 OygeT oOpa3oBaH 3TH-
MU yacTuamu 1ia3Mbl. OH OyZieT CyIecTBOBaTh B TAKOM BHJIE
10 KoHIIa 1ukJia Maxa-lOru 1, Bo3amoskHoO, 1ajnee. Mbl osrydaem
IJ1a3MEeHHO-MUHEpabHbIN MK Catbsa-HOru Tunmyeckoro Mupa



MuHeparnos.

Marepuanu3anusi CTPYKTYP
B mukJe Carpa-I0ra

I[aBafITe B 9TOM IIVIa3BMCHHOM IIUKJIC nonp06yeM CMOICJ/INPO-
BaTb 3BOIOOIMOHHOC PA3BUTUC IJICMCHTAPHBLIX YaCTUII, ITPUCY-
mux cmy. HavanpHbIMM HJaCTUIaMU 3TOro NUKJIa OKa3bIBAIOTCA

eauHu4YHble yactuipl Ddupa ICH-E ¢ ypoBHEM CTPYKTYpbI a’,
KaK YacCTHUIIBI TUIA3MBbl, KOTOPbIE UMEIOT MUHUMAJIbHbIE €IMHUY-
HbIE ITapaMeTpsl BpeMeHu -T.

Mpl paHee 3TH IJIa3MEHHbBIE YacTHUIIBl YK€ OMUCATN KaK aH-
TesIoNoJ0OHBIX CYIIECTB, UMEIOIIUX ImapooopasHyo ¢gopmy [1].
KoHeuHo, 3TO TONBKO MpearoiokeHne, HO OHO UCXOOUT U3 TO-
ro, YTO YeJIOBEK KaK-TO JOJIKEH OBITh TOXJ/IECTBEHEH WUM: Belb
Kakasi-To equHUYHas yacTuia Dgupa B Oyayiiem JoKkHa Oyaer
cTaTh 4yesioBeKoM. Takas yacTuiia MOXeT cofepkarh B cede BCIo
Oy/IyIIYI0 CTPYKTYPY UeJIOBEeKa BILIOThH JI0 €70 MHIUBHUYaILHOTO

TPaHCLIEH/IEHTa C YPOBHEM pa3yma a’. Torga mouemy Obl HEKO-
TOPBIM YacTuriaM Dupa He ObITh AHTeIONOTOOHBIMHU CYIIECTBA-
MU, APYTUM — AaTOMAMH, TPETBUM — FaJTAKTUKAMH U T. 1. ToIbKO
OHHU emE 00 3TOM He 3HalT. YacTuilpl THNMYecKoro Mmupa Mu-

HepasioB B KoHLE mukiaa Carpsa-IOrm umeror nsa ypoBHA a-al
TOYEYHO-JIMHEMHOW CTPYKTYPbI. DTO BIIOJIHE BO3MOKHO M J1aXKe
pEeasIbHO.



[TnazmeHHas 11aHeTa B HavYaJIe IEUCTBUS IEKTPUIECKON CH-
abl +E pactmpsitecs, Bc€ Gonee BOMpas B cebe vactur DCH-
E. EcrecTBeHHO, Temniepatypa 3ToM I1a3MeHHOM MaTepuu OyJeT
OYeHb BBICOKOM, MOTOMY 4TO Bcsl sHeprusi Ceerta OyaeT cocpe-
JOTOYEHA BOKPYT 3TOM LEHTPAJIbHOM «TOUKU», KAK CBETSILAsI-
cs1 oonacte Dupa. [T1a3meHHas ruiaHeTa Kak Obl OKa3bIBACTCS
BHYTpHU «COJHIIa»’, KOTOPBIA MMeN B ce0e BCI0 SHEPr1io KBaHTa
cBeta 1 pucynka 4. OHa MOCTENEeHHO NepeTeKaeT B LIEHTP ITON
CBETSIIENCs: 001aCTU. DTU YaCTHUIIBI MOTYT HAXOAUTHCS B «TOPSI-
Jeii» TIa3Me TOJIbKO B CBOOOJTHOM COCTOSTHUY Ha OTTpe/Ie/IEHHOM
PACCTOSIHUM APYT OT ApYra, IOTOMY YTO OHU MMEIOT OIHOMMEH-
Hble 3apsasl -E.

B camom Hauase neicTBus JeKTpudeckon cuibl +E enquHny-

upie DCH-E nmeror 3Hadenue a°, Kak 910 MOKa3aHo Ha pUCYHKE

10. Ho x xoHity e€ nerictBus 31t CH nproOpeTaroT repBbie Ko-
JIMYECTBEHHbIE 3HAUE€HUsI BpeMeHU. VIX CTPYKTYyphbl, KaK MbI CKa-

3a/1 paHee, PACKPLIBAIOTCS KBaHTOM cBeTa 1 10 ypoBHsi a'. OHu
Jajiee MOTyT «BBICTPAUBATBCS» MO JIMHUAM AEHCTBHS JEKTPU-
yecKkou cuitbl +E 1 06pa3oBbIBaTh CBOM JIMHEIHHBIE COOOIIECTBA,

KOTOpBIE 1 OyAyT UMETh 9TO U3MEPEHHE a ! Ho uro u3 ce6s npe/-
CTaBJISIIOT HOBBIE JIMHEWHBIE CTPYKTYPHI?

7 Conmua B ToM BHzE, KOTOPBIA MBI IMEEM CETO/IHSI, TOr/1a elE He ObUT0. BhlTa Hekast
orpomHast obnacts Ceera («CoJHIIe» B KaBbIYKaX), BHYTPU KOTOPOH B €€ LIEHTpe 00-
pa3oBasIach IUIa3MeHHasl UIaHeTa. DTa CBETAIIAsCs 00MACTh, [0 HAIIMM MepKaMm, 3a-
HUMaJIa BCE MPOCTPAHCTBO coBpeMeHHOW COJIHEYHOU CUCTEMBI 10 €€ BHEIIHEH rpa-
HUIIBL.



OnHu He MOTYT OBITh MPOCTO KAKUM-TO TaM CITyYaiHbIM JIU-

o 0
HEWHBIM COO6H_ICCTBOM COAVMHUYHBIX CTPYKTYpD a . Onn JOJIXK-
HbI OBITh COCIMHEHbI KEM-TO HJIM YEM-TO B HOBBIE JIMHEWHbBIC

CTPYKTYpPBbI al, KOTOpBIE JAOJKHBI B TOYHOCTH COOTBETCTBOBATh
CTpYKTypaM KBaHTa cBeTa 1. CiyJaifHOCTH 3/1eCh He ObIBaeT, MO0
BCE M3HAYAJILHO TMPEAOIPEACSIEHO KBAHTOM cBeTa 1. Mbl non-
pa3yMeBaeM 31ECh PaCKpPBITUE HEKOTOPBIX €OUHUYHBIX CTPYK-

Typ aO 10 YPOBHA al M 3a110JIHEHUE X €IMHNYHBIMH YaCTHULIaMH

SCH-E a°, kak 5710 NnokasaHo Ha pucynke 12. HoBas nmHelHas
CTpPYKTypa BOUpaeT B cebst HeOOXOOMMOE KOIUYECTBO €AMHUY-

HBIX CTPYKTYD a°, 3aMoIHsIA UMK MaJTble kpyru DCH uenrtpaiib-
HOT'O Kpyra, a HyJIeBble CTPYKTYpbI 3alIOJIHAT COOOH yxke e€ ma-
Jnbie Kpyru. [1oaToMy roBOpUTH O KAKOM-TO CITy4aitHOM cOOOIIIe-
CTBE €IMHUYHBIX CTPYKTYP MBI HE MOKEM. 3/1€Ch HE MOXET ObITh
CJIy4allHOTO MX €JUHEHMSs, IOTOMY UYTO UAET PACKPBITUE U3 Ce-
0s1 KBaHTOM cBeTa | pucyHka 4 TUINMYECKOrO MUpa UHIMBUJY-

QJILHOTO TPAHCILIEH/IEHTA %, KOTOPBIN PACKPHIBAETCSI UM Ha IEPBbIX

JBYX YPOBHSIX a’-a! kax mup Munepanos. iImenHo boxecTBen-

Heiid CeeT ([lyX) uepe3 CBou CTPYKTYpbI YIPaBJIsIET MPOLIECCOM
HUCXOXKJECHUS KBaHTa cBera | B Marepuio.

Ho He Bce enunnunbie yactuiel DCH-E BounyT B IuHEU-
HBIE CTPYKTYpbl MUHEPaJIoB. Ha 3Tol 11a3MeHHOM IIaHeTe, Kpo-

M€ JIMHEWHBIX MMHEPAJIOB YPOBHS a!, ocranercs CYILLECTBOBATb

8 TpchueHneHT C 3arj1aBHOMN 6yKBI)I 6yneT O3HA4YaThb BCECJIICHCKOI'O TpchueHz[eHTa,
ac HpOHPICHOﬁ — UHAWBUAYAJIBHOI'O TPAHCHCHACHTA Y€JIOBCKA.



M cama IUIasMa M3 eIMHMYHBIX uactui a’. JleficTBre mooxu-
TEJILHOW JIEKTPUYECKOU cuJibl +E KBaHTa cBeTa (popMUpYyeT TO-
YEeUyHyI0 IJIaHeTy B IIEHTpe CBETAIIEeNcs: 00NacT ¢ U3MepeHH-

€M MaTepUaJIbHbIX YaCTHI] a%a'. 9o yxe Oy/IeT TOUeuyHO-JIMHen-
HOE U3MEPEHUE, YTO MO3BOJISIET MTOyYaTh JIMHENHbIE CTPYKTYPb
amMopdHbIX (POPM U CYILIECTB Ha STOM IIA3MEHHOM IIaHeTe, Kak
Y €€ caMmy ClIeaTh TOYEUHO-JIMHENHOM.

31ech HyKHO OrOBOpUThCA: BpeMs Mupa [IpocTpaHcTBa u ero
aneKkTpuueckas cuia +E dopmupyer B BUe TOUEUHO-JIMHEN-
HOW IJIAHETHI CTPYKTYPUPOBAHHYIO SHEPIHIO STUX JIByX YPOBHEN

a%-al, [Toatomy 1kt CaTbsi-FOru — 3T0 LMK MOTy4YEHUs STOU
sHepruu B Marepuu, KOTopylo odecredrBaloT 1/4 4actb 4acTuil
D¢dupa. ImeHHO OHM 00PA3YIOT CTYCTOK STOM CHITBI B BUJIE TUTa3-
MEHHO-MUHEPAJIbHON «IUIaHeTh». DTa cuia OyeT Majia U B Ha-
IIEM MUpE OHA MOYTH He olyliaeTcs. E€ MoXHO Ha3BaTh CUIION
«KJIETOUHOTO pa3yMa» YeJIOBeKa, eC/v MEePEeuTH Ha ero pa3yM-
HBII1 YPOBEHb.

SOra 1maHera OyJeT UMeTh JIBa CJIOsI CBOEH 0OOJIOUKH: TIIa3-

mennbii 2’ u MUHEPAJIbHBI a'. Ha manere (popmupyercs
o e d 1

TOYEYHO-JTMHENHbI TUITMYECKUN MUP a%-a! rasmenno-muHe-

pasibHBIX aMmOpHBIX (POPM U TaKUX ke cyiecTB. JlaBaiTte mpo-

aHAJIM3UPYEM Iporiecc (POPMUPOBAHUS TUITMIECKOTO Mupa Mu-
HEPAaJIOB.



Tunuuyeckun mup MunHepanon

B xonne mukina Carbsa-lOra npoucxoaut mojHasi nepegayda
BCEX YaCTHII U3 CBETAIIENCs oOacTu Ddupa 3ToM mia3MeHHON
11aHete BpeMenu -T. Bmecte ¢ Humu eui nepega€rca 4/4 yactp
9HEepruv KBaHTa cBeTa 1, KoTopas UAET Ha 0Opa3oBaHUE THITH-
YeCcKoro Mupa MuHepasoB U MIa3MeHHOU T1aHeThl. Tenepb Bes
cBeTAIasics 00J1acTh CTAHOBUTCS 3TOM IUIAaHETON. Bee yacTuiipl
DCH-E o6pa3zyior e€.

DneKTpruYecKas CUia Mpy CBOEM MakCuMyme (hOpMUPYET 3Ty
11aHeTy. B e€ 1eHTpe ckatue JOCTUTHET MaKCUMAaJIbHOW BEJU-
YUHBI, YTO MPUBEIET K YACTUYHOMY OCTHIBAHUIO TUIA3MblL. DTO
MPUBOJIUT K MOCTENIEHHOMY YMEHBIIIEHUIO TeMIIepaTyphl B IIEH-
Tpe 3Toi tuiaHeThl. OHa, OCThIBasi, BCE OOJbIIE CKHUMAeT 4Ya-
CTHIIBI MEXy COOOW M pacCTOSTHUE MEX1y HUMHU YMEHbBIIAeTCSI.

ITO0 JaBJeHUE HA €IUHUYHBIE YaCTULIBI a’ DCH-E pacKpbIBaeT

U3 HUX HOBBII YPOBEHb CTPYKTYPbI al.

[1na3ma ocThIBaeT HEpPaBHOMEPHO, OONACTAMH. DTO CO3MAET
B HEll pa3Hble TeMIiepaTypHble 001acTU. DTH 00JIACTH U SIBJISIIOT-
sl IEPBBIMU TPyOBIMU CTPYKTypaMH TUIIMUYECKOT0 Mupa MuHe-

payioB. Bce eqMHUYHBIE YaCTHULIBI T171a3Mbl a®, Haxomsimecs a-
Jiee OT LIEHTPA IJIAHETHI, OCTAIOTCSI B CBOOOJHOM COCTOSIHHUH, IO~
TOMY 4YTO 3/IeCh TEMIIEpaTypa cpebl Bcé eme OyneT JOBOJIBHO

o o 1
BLICOKOH, a JaBJICHUC CUJIbI — HU3KHM. JIMHelHbIe YacTUIlbl a



00pasyIoTcs TaM, IJie TeMIIepaTypa Cpe/ibl oHMkKaeTcsi. 1o Oy-
JET BHYTPEHHUM CJIOW TUIA3MEHHOM IUIAHEThI, TeMIepaTypa Ko-
TOPOro Oy/IeT MEHbIIIe TEMITEPATyPbl BHELITHETO CJIOS.

MBsl, B Hauase onucanus 1ukiaa Carbsa-FOru, ckazanm o Tom,
YTO BO3HHUKJIO JIBa TOJIIOCA, MEKAY KOTOpbIMU 4dacTulibl DCH-
E u3 cBeton obnactu neperekaiy B e€ IeHTpP Ha MIa3MEeHHYIO
r1aHety. Jlapaite 3TO MOKaxeM Ha pucyHke 13.

MnasmeHHbIA TUNUYECKUA MUP

N3HavaneHoe Obnactb
BewecTtso Ceeta
PaspAagp! 3 ddup
3HEeprum MnasmeHHanA
Ceeta nnaHeta
Puc. 13

PucyHok 13 HanmoMuHaeT HaM BeIUYECKUI CUMBOJT «CBETJIbIN
KPYT C TOUKOM B €ro IIeHTpe», OKa3aHHbI Ha pucyHke 9. Ha pu-
cyHke 13 mbl Bugum, yro ICH-E ycrpemnaiorcs K IeHTpy cBe-
Tameiics oonactu Ddupa. OHn HOPMUPYIOT TaM TTa3MEHHYIO
riaHetTy BpeMeHu - T. XOTs MBI B IIEHTpe 00JacTh UMEEM I10JI0-
KUTEJIbHYIO JIEKTPUUECKYIO CHITy +E, HO OHa IPUTATUBAET K Ce-
0e TOJIBbKO OTpHIIaTesbHbIe ek Tpuyeckue yactuibl DCH-E, uto
¥ TIO3BOJISIET HAM YTBEPXK/IATh, UTO TUIaHeTa Oy/IeT UMETh MOJISP-
HocTh -E u Oynet obnanats BpemeHeM -T.

B srom mnumkie cdopmupyerca Heuto OecopmeHHOe



u amop¢HOe BO BpeMeHH, UO0 eKTpuiecKas cuia hpopMupy-
€T TOJIbKO CTYCTOK SHEpruu BpeMeHU. Mbl Jaxke MOXeM IMpej-
MIOJIOKWTh, YTO BpeMs OyleT OTpHIIaTeIbHBIM - T, KaKk ¥ 4acTH-
sl DCH-E ero ¢gopmupyiomiue. Pa3psaa sHepruu, Kak nepejaa-
ya yactun, DCH-E nienTpy cBetsiericsi o01acTv, MOr BO3HHUK-
HYTh TOJIKO B T€X MECTax, Iie 9T YaCTUIhl HAXOAWIHUCh OJIH-
e BCero K LIEHTPY cucTeMbl. BOBHUKHYB B TaKMX MecCTax, pa3-
P MeKTpruuecKkon sHepruu nepeaaét yactuipl JCH-E u3s cee-
Tsmeics oomactu Ddupa mIa3MeHHoOu I1aHeTe, (opMupys ee.
EcTecTBeHHO, A3BIKM «IIAMEHW>» SHEPIU IVIA3MEHHOM TIJIAHETHI
BBITATUBAJIUCh B CTOPOHY OOJIBIIIEr0 KOJIMYECTBA ITUX YACTHII,
HapalyBasi KOJWYECTBO YaCTUIl B HANpaBJieHUU pa3psijaa. Tak,
BO3MOXHO, (POpMHPOBaIach CTPYKTYypa MOBEPXHOCTU ITOM TIa-
HETBI.

[MocMoTpuTe Ha TJ1aMsi OTHS OOBIYHOTO KOCTpa. Mbl BUAUM
SI3bIKU €r0 TUIaMEHHU, KOTOPbIe MOXKHO YCJIOBHO Ha3BaTh JIMHEW-
HeIMM. Temneparypa TulaMeHM TOYHO Tak ke OyleT pa3HOM.
D710 BBIAAET ero uset. [nams orus nonyvyaercs HEOQHOPOJHBIM,
HO eauHbIM. I11a3MeHHas TJ1aHeTa SBISETCS TaKOH K€ HEOqHO-
POAHOM, HO €JMHOM.

Mpbl nofonuM K TOMy, 4TO, BO3MOKHO, TJIa3MEHHasl IJIaHe-
Ta ObUIA TIOIOOHA «TOYKE C HEOOIBITUMHE UTOJIKAaMU (TOpaMu)»,
TOpYAIIUMHU B pa3Hble CTOPOHBI. JIMHEHbIe YacTUIIBI CTAHOBSIT-
s Tpoodpa3oM OyIyIIuX IeKTPOHOB, ME30HOB, OAPUOHOB, Ye-
JIOBEKA U JlaXe TajlakTWK U T. M. 3a BpeMs JIMHEWHOU BOJIIO-
MM OHU MOCTEIIEHHO TOJTHEIOT, HO COeIMHEHUS UX B aTOMBI I10-



Ka eII€, U3-3a BBICOKOK TeMIEeparypbl Cpeibl, HE MPOUCXOUT.
ATOMHas CTPyKTypa KBAaHTOM CBeTa | €Il€ He pacKpbIBaeTCA.

Ha 3TOoM 1m1a3MeHHO-MHUHEPaTbHOM YPOBHE a%-a' Hukax He Mo-
I'yT 00pa30BaThCsl T€ IEMEHTAPHBIE YACTUIIBI, KOTOPHIE MBI Ce-
TOJHS 3HACM.

[Tna3meHHas I1aHeTa — 3TO HE MPOCTO CTydailHOe 00pa3oBa-
HHUE «TOYEK» U <«JIMHUW», KaK 9TO MOXET MOKa3aThCs Ha Iep-
BBl B3I, JIioOast yactuia ruia3mel Marepuu, kotopast oopa-
30BaJiach B 3ToM 1uKJIe Catbsi-lOru, mmeeT CBOE MecTo B eIMHON
CTPYKTYpe THIHAYEeCKOro Mmupa MuHepaioB. Kak Ham kaxercs,
mo0ast yacTuIia 3/IeCh MOXET 3aHSATh JI0OOE MECTO B CTPYKTYpe
TUIMAYECKOTO MUpa MUHEPAJIOB, IOSTOMY MBI 3/IECh MOXET Be-
CTHU peyb O X BBIOOpPE CBOETO MECTa, KeM OHH B OY/IyIlleM CTaHYyT.
MBblI He cuMTaeM 3TOT BHIOOP KaK-TO (PMKCMPOBAHHBIM U CTATUY-
HBIM, a MPeIoiaraeM ero JMHAMUYHbIM, TO €CTh YACTHUIIA T11a3-
MBI cama BhIOMpaeT cebe MecTto B Oymyiien cTpyktype. boree
COBEPIIICHHBIE YaCTHUIIBI MOTYT 3aHATH OoJiee I7100aTbHOe MECTO
B CTPYKTYpe.

STU YacTUIIb TUIA3MBl HE UMEIOT B cele, 1axe B CBEPHYTOM
BUJIE, CBOIO OYAYIIYIO CTPYKTYpY, KEM WM YeM OHH OJIKHBI
cratb. TolbKO OHM OOJIAJIAIOT MOYTH Beel VICTUHOM, KoTOpast
IaéT UM HykHble 3HaHUsA. OHM MMEIOT 3HAaHUsA, KEM OHU MO-
TyT CTaTh B Oy/AyIlleM, HO TOKa He UMEIOT B ceOe ITHX Oymy-
IUX CTPYKTYp. Haripumep, Mbl 3HaeM, UTO SIBIISIEMCS Y€TIOBEKOM
Y YTO MBI MOKEM COBEPIIIEHCTBOBATHCSI B CBOEM pa3yme, HO Mbl
HE 3HaeM, KeM Mbl MOXEM CTaTh B Oy/IyILIEM U KaKOro YPOBHS



SBOJIIOLIUN CMOKEM JOCTUYL?

B ormmune or Marepun, boxecrtBennsii CBeT B CBOMX TO-
YEYHO-JIMHEMHBIX CTPYKTYpax KBaHTa CBETa | MeeT BHYTPH HUX
BCIO MX OYyIyIIyI0 CTPYKTYpY, KOTOPYIO OH jajee OyJeT, SBOJIo-
IIMOHUPYS1, paCKPbIBaTh B Matepru B HEUTO OoJibiliee, O YEM MBI

rosopun patee. Iostomy B Matepun no6asi crpykTypaa’ B 6y-
AyILIEM MOXET CTaTh KeM YroJHO, KaK 3TO OyJeT yroAHO KBaHTY
cera | pucyHka 6.

[Tonyuyenusie suHenHble yacTuiibl DCH-E ypoBHs al - s10
yxe OoJiee CIOKHBIE CTPYKTYpbI, HapuMep OyayIIUX aTOMOB.
OHnu 1oKa eni€ CBEPHYTHI B IMHUIO, HO 3[IECh YK€ MOIJIA YaCTUY-
HO HAaMETUThCS MX Oydylnasi CTpyKTypa. Tak 4To Bech THITMYE-

CKUI MUD TUIa3MEHHO-MUHEPAIbHOM TUIAaHEThl — 3TO MPoo0pas,

Ha ypoBHe yactull DCH-E Marepun ao-al, OyayIei riaHerap-

HOW CHCTeMBbI. DTO TOJBKO €€ IpyOblil TOUSUHO-TMHEWHBIN T1J1a3-
MEHHO-MUHEpaJIbHBINA abpHC.

Tenepp HaM HYKHO MOHATH, KyAa Aeaercs 1/4 vacts Uctu-
HBI, Kak ornucaHo B Begax?

Kyna neBaercsa Uctuna?

KBanT cBera 1, Hucxomsmmuii B Marepuio, oOnaiaer Bce
nosHoTou Mctunbl. B HEM Kakgas CTPYKTypa, Jake HYJIEBOIO
ypoBHs, oO1anaer Beei MicriHoi. OHUM BCe CBSI3aHBI MEK/LY CO-
60i1 1 06pazyiot equnyio Victuny. Bee cTpyKTyphl KBaHTa CBeTa
1 He oTaeseHn! oT VICTUHEI ¥ CBA3aHEI ¢ Hell. Bianenue el He 3a-



BUCHUT OT YPOBHS CTPYKTYP TOTO KBaHTA CBETA.

YroObl JIyullie TO MOHSTH, JaBaiiTe MPUBEIEM CUMBOJIYC-
CKUH TIpUMep U3 Halllel OOBIYHOW JKW3HH, TOKA3bIBAIOIIHUI 3TO.
Bo3pMEM 00BIYHOE 3€pKaIo M IOCMOTPUMCSI B Hero. Mbl yBUTUM
B HEM CBOE TOJTHOE N300pakeHre CO BCEMU MEJIKUMU JIETaJISIMHU.
A Teriepb AaBaiiTe pa3o0bEM ero Ha MeJIKre Kycouku. Ecim Mbt
Terepb HAYHEM CMOTPETBCS B HUX, TO B KXKJIOM KyCOUKe MbI OY-
JIeM BHUJIETh CBOE TMOJTHOE M300pakeHNe CO BCEMU MEJTKUMHU Je-
TajassMu. TouHO Tak ke 1 ¢ MicTuHOM B KBaHTe cBeTa 1: ecii MbI

e€ pa3apoOUM JI0 ypOBHSI, HAITPUMED, a, To Kax1as eMHIYHAS
CTpyKTypa OyaeT uMmeTh B cede Bcio McTuny, BCE eé «u3o0pake-
HHE», a He TOJIbKO KaKyI0-TO €€ MaJIyl0 4acTh.

Marepus, npu norpy:keHur B He€ KBaHTa cBera 1, KONMpy-
€T ero CTPYKTYpbl, KOTOPbIE B HEH YK€ CTAHOBSATCS YaCTUIAMU
9CH. Ho, B omMuuu OT CTPYKTYp KBaHTa cBeTa 1, 4acTHIIbI
Matepun He umerotr B cebe Vcrunbl. Ecimm cHOBa oOpatuthes
K CUMBOJIMYECKOMY 3€PKaJly, TO TerEPh B HEM U B €r0 OCKOJIKAX
He Oy/eT BUIHO BCE M300pakeHne co BCeMU MEJIKUMU AeTallsl-
MU. B 3TOM 3epkasie oToOpa3saTcs TOJIBKO Te CTPYKTYpHl Mate-
pUM, KOTOphIE OHA MOJTy4rsIa OT KBaHTa CBeTa 1.

CumBosueckuii mpuMep 3Hanust Mictuael Matepueii MOKeT
OBbITh CIIEIYIOIIMM: HalpUMep, €clu pa3opBath (oTorpaduio
Ha MHOKECTBO YacTel, TO B KakKI0U e€ 4acTu OyJIeT TOJIbKO YacTh
ol potorpacpuu, a He e€ monHoe m3oOpakeHue. TOUHO Tak
u ¢ Ucrunoit B Marepun. Ecii 310 Oyner eqiHUYHAST YacTHIIA

ICH-E 2°, 10 B Heit 0TOOPA3ATCS TOJBKO CTPYKTYPHI €€ YPOBHSI,



a He Bcs VcTuHa, Kak B TaKOM ke CTPYKTYpe KBaHTa cBeta 1.
Hanpumep, Bca HMcruHa pacnonaraercsas B KBaHTE CBETa

1 Mo BceM ypOBHSIM OT a’ 710 a2t B kaxaoi ero DCH Oyner Bes
Hcruna. Ha Bcex ypoBHSX M BO BCeX CTPYKTypax oHa OyJeT ofi-
HOW U ToM *ke. [Ipn HuCXoxaeHnu kBanta ceeta 1| B Marepuio, oH
B Hel 3epKaJIbHO ONMPOKU/IbIBAETCS U (POPMUPYET KBAHT MaTepUu
1, Kak 3TO MOKa3aHo Ha pucyHke 4. Eciu kBaHT cBeTa 1 nmeer
B ceOe mosHyo VIcTiHY cO 3HaKOM TUTIOC, TO MPH € OMPOKUIbI-
BAHWU B KBaHTe Matepuu 1 oHa craHoBUTCS VICTUHOM CO 3HAaKOM
munyc. OHa B Marepuu craHoButcsl HeBeneHueM, kKak Obl OTpH-
HarepHor cTUHOM.

Ecim mbl Teneps 6epém vyactuipl Marepun, To DCH ypoBHs

a'B mukJie Carbsa-l0ru yxe Oyaet UMeTh Kak Obl CBOE €TMHUIHOE

1 +
HEBCICHUC. OCTaJH)HYIO gacTb ICTUHEI OT a o0 33 9Ta 4aCTUulla

noka umeTb He Oyaer. Eciu mbl B Matepuu gocturaem ypoBHS

YaCTHLI, HallpuMep, a>", Torma MeI HOJIy4aeM MOJIHOE OIPOKH/IbI-
BaHue Mcrunbl kBaHTa cBeta 1 B HeBenenue kBanra matepuu 1,
YTO U IIPUBOAMT €€ K IOJTHOMY 3aKPBITHIO B HEM.

Ecnu mbl Ha (popmupoBaHMEe TIa3MEHHOW IJIAHETHI 3aleil-
ctBoBaM 1/4 yacte Bcex vactuu Ddupa Marepun, To Ha Ta-
KyI0 e BeJM4uHy oHa notepsieT Mctuny. [eno B ToMm, 4to ya-

cruubl DCH-E Marepun, Hantpumep, €eIMHUYHOTO YPOBHS a’ oOy-
OyT UMETb pa3yM TOJIBKO 9TOTr0 €AMHUYHOTO ypoBHs. Ecitu panee
HYJIEBbIE YaCTHUIIBI 3HAIU Bclo McTuHy, TO 0OpaTUBLINCH B €1-
HUYHBIE YacTullbl Matepuu oM TepsioT e€ Ha 1/4 yactb, oOpa-



mag e€ B HeBenenne. Eciim onycaTh 3T0 CHMBOJIMYECKH, TO MBI
OyneT nMeThb «4acTb otorpacum» Matepun TOJIBKO ITOTO e/Iu-

HIYHOTO YPOBHS1 a° 1 HEe CMOKeM B HEM yBUIETb €6 I0JHOE U300-
paxkeHue. DTo n300pakeHue, ckopee OyJeT MOX0XKe Ha «IISITHA»,
B KOTOPBIX MOXET BO3HUKHYTh, HAIIPHUMEP, TOJIBKO TPyOBIil CH-
JIy3T OyayIiero u300paxeHusl.

C nosBiaeHHEM HOBOW CTPYKTypbl yactul Marepun al-al,
Ha KOTOpbIE NPULUIOCh POBHO 1/4 4yacTh Becex vactul Ddupa,
HctrHa 3aKpbIBaeTCsl POBHO Ha 3TY K€ BEIMYMHY, 0Opaliasch
umu (3/4 VUcrtunbl u 1/4 Hesenenus). Ilonyuaercs, 4ro HoBas

1 o
CTPYKTypa a° MaTepuu He COOTBETCTBYET TaKOM K€ CTPYKType

a! Boxecrsennoro Cpera. OHa Kak Obl «3aropaxuBaeT» coOon
yacTb VIcTUHBI, OPOKUIbIBAsI €€ U Aesasi OTPULIATEIbHOM.
Panee Mbl ye roBOpUIIN O 3e6pKaJIbHOCTU CTPYKTYp Marepuu
OTHOCUTEJIBHO CTPYKTyp boxkecrsennoro Ceera. Bugumo ona
¥ TIO3BOJISIET OMPOKUHYTh VICTHHY, myTéM oOparieHus B mpo-

TUBOIIOJIO)KHOCTb CTPYKTYP al Marepun. Onu 3a0upaloT Ha ce-
051 1/4 gactp sHeprun boxectBenHoro Ceera, YTO MPETSATCTBY-
€T €ro NPOXOXKIEHUIO Yepe3 HUX. DHEPIrusi KpyroBOpoTa MEXIY
BoxecrBenHpiM CBeToM M Marepuen yMEHbUIAETCA 10 YPOBHS
3/4 ot Bcel cuiibl KBaHTA cBeTa 1, YTO PaBHOCUJILHO yMEHbIIIE-
HUIO Ha BeqinuuHy 1/4 ypoBHs VICTHHBL

[Mepreiii nuks sBomonuu Catbsa-FOra ObUT IIMKJIOM TOYEY-

HO-JIMHEMHOU 9BOJIIOOHNU HCKUX IICPBUYHBIX JICMCHTAPHLIX Yad-

crunl Marepuu. Ilepeie «Toukm» ddupa a’ 9BOJIIOLIMOHUPOBA-



JI1 B MaTE€pUaJIbHBIE «JTMHUM» a'. DTOT LK1 3aKOHYHTCS TOUCY-
HO-JIMHEMHBIMU CYIIECTBAMM Ha IJIA3MEHHOM IIAHETE BPEMEHU
-T. Bes npennonaraeMast «kKu3Hb» Ha MJ1a3MEHHOM IJ1aHeTe Oy-
JIET TAKOM K€ TOUEYHO-JIMHEIHOA.

Ms! onucanu popmupoBanue B Marepuu nepBoro TUNuAve-
CKOro Mupa MuHepajoB Ha YPOBHE TOYEYHO-JIMHENHBIX (pOpM
¥ CYIIIECTB, 00NIaJAI0IIMX SHEpruei ria3Mel. Terneps HaM HAMHO-
ro mpoire OyleT HOHUMATh MPOIECChl B OCTAIBHBIX IMKJIaX Ma-
xa-I0ru.



I'1aBa 3. IBOJMIOIMOHHDbIE MIPOLECCHI
CTAHOBJIEHHA YacTull B MaTepuu

Hamme marepuasnbHoe BUAeHHE U BOOOpakeHHe MoKa He 103-
BOJISIET HaM B MOJIHOW Mepe NOHATh UCTUHY IUIA3MEHHOM TIaHe-
Tbl. MBI BUAMM €€ OJHOOOKO U TOJBKO CO CBOEH MaTephaibHOM
CTOpOHBI, Kak hopMupyemylo raHery. Ha camom nene, Bc€ 00-
CTOUT HAMHOTO cioxkHee. OHa Oosiee Mpe/ICTaBIseTCsl HaM CryCT-
KOM HepreTuyeckor cuisl +E BHyTpeHHero Bpemenu +1 mupa
[TpocTpaHcTBa, KOTOPBIN MBIl HE BUJUM U Jake BOOOpa3uTh cede
HE MOXEM.

CeronHs Mbl BUAUM IUIA3MEHHBI MUP MUHEPAJIOB B CBOEM
oObryHOM Mupe IIpocTpaHcTBa, Kak OOBIYHBIA MaTepuaIbHbIN

1 o o
MHP: MUHEpaAJIbHAA MOBEPXHOCTh IJIAHCTHI a4 , 4 IO HEHU CJION

miasmbl a°. Tonbko oHM B ke Kami-IOrn yXKe CTaJd Ipo-
CTPaHCTBEHHBIMH Y MaTE€pUAJIbHBIMU, IIEPEN/IS B HETO B ITPOLIEC-
Ce CTaHOBJIEHUSA U3 BHYTPEHHET0 BpeMeHu mupa IIpocrpancrsa.
Mpel uX MOXEM BUAETH 3[€Ch, BO BHYyTPEHHEM IIPOCTPAHCTBE MU-
pa IIpocTpaHcTBa, HO HE MOXEM BUIETh X BO BHYTPEHHEM Bpe-
MEHM 3TOTO K€ MHUpPA. DTO ABE Pa3HbIE IUIOCKOCTA COCTOSHUA
BHYTpU Mupa IIpocrpancrsa.

MBI cymenu NMOHATh, Kak MOSBWINCH NIEPBbIE JIMHENHBIE Ya-

crums a’ Marepun DCH-E, KOTOpBIE UMEIOT OTHOLLIEHUE K JJIEK-
Tpuueckou cuie +E. OHu npunannexar Marepuu u SABJIAIOT-



Cs1 HEPreTMYECKMMU YaCTUI[AMU BHYTPEHHETO BpeMeHU - T MU-
pa IIpocrpancTBa, KOTOpOoE OHM camu (pOpMUPYIOT B ukJIe Ca-
Ths-l0Oru. Mbl ke mpeacTaBisieM STOT TUMMYECKUid Mup Mu-
HEpPAJIOB TOJIBKO CO CBOEW NPOCTPAHCTBEHHOM CTOPOHBI, Kak
ero npoekuuio Ha Mup I[IpocrpancrBa. Tak MbI €ro M OIKUCHI-
BaeM. KoHeuHO, Mbl MOXkeEM MOIBITAThCS Onucarh OpMHUPOBA-
HUE IJIa3MEHHOM IJIAHEThl U3 BHYTPEHHEro BpemeHnu mupa [1po-
CTPaHCTBA, HO JIEJIaTh ITOTO HE CTaHEM. DTO HAC OKOHYATEJIbHO
3aIyTaer.

Tenepp HaM TPEACTOMT MNPOAOIKUTH CBOE HCCIEJOBAHME
(popMupoBaHUs YaCTHII U TUIAHETAPHOI MaTepUX B HOBOM IUKJIE
Tpera-lOru, KOTOpBIi, Kak 0OBIYHO, HAUMHAETCS C HOBOTO Iepe-

1+
XOOHOro nepuoja a , IOKa3aHHOM Ha PUCYHKE 6.

CTpyKTYypHBII IepPexox
B HOBBIN uKJ Tpera-I0Orn

Hogeii1 nuki Tpera-IOra HaunHaeTcs ¢ Bo3pacTaHUsl MarHUT-
HOH cuibl +H u yObiBaHMeM 3mekTpudeckoit cuibl +E (pucy-

HOK 6) DTO MO3BOJISIET HAM rOBOPUTH O IICPEXOAHOM IICPHUOOC

al* Mexay tnukiaamMu Carba-lOru u Tperta-lOru. B vém 3/4 ya-

cruii DCH-E BHyTpennero Bpemenu mupa [IpoctpaHcTBa 1uk-
na Catbs-FOru MarauTHo#n cuiiort +H nocteneHHo nepeBoAsiTCs
B yactuibl DCH-H nipocrpancrsa nukina Tpera-FOru. Onu cHo-
Ba MEHSIIOT CBOIO MOJISIPHOCTb.



Kak mbI onpenenniuce pasee, 1/4 yacth sHEPreTMUECKUX Ya-
ctui] DCH-E BpeMeHu Tak M OCTal0TCs Ha BCE BpeMsl JEUCTBUS
NIEKTpUYECcKor cuiibl +E B cocTaBe miia3MeHHoM 1uiaHeThl. OHu
yxke He OyayT BxoauTh B coctaB DCH-H, a tak u ocraiotcs B Heii

yactuiamu DCH-E Bpemenn ypoBH# aal nepsuyHOM Marepun
BpemeHu -T.

DnekTpuyeckas cuia +E neicTByeT B IpoCTPaHCTBE CBETIION
obnactu D¢upa JIMHENHHO, a MarHuTHas cuia +H mmeer mutoc-
KOCTHOH XapakTep U SIBJISIETCS paClUMPSIOLLIENcsl CUIION, Bpalia-
I0IIIENCsl BOKPYT cBoell ocu. B koHiie nukiia Carbsa-lOru mbl no-
JyJaeM Kak Obl HOBYIO «CBETSIIYIOCS 00J1aCTh», B KOTOPYIO BOM-
ayt 3/4 gactu «mmmHuX» actui DCH-E, kotopele 1 00pasyiot
HOBYIO «CBETSIIIYIOCS] 00JIaCTh» KaK MPOIOKEHUE TUIa3MEHHON
TIJTAHEThl BPEMEHHU, U IJIaHeTy, B KOTOPOM ocTaHyTcsi 1/4 4acth
9TUX YaCTHII.

Hleno B Tom, uto Bee 4/4 yactuy ICH-E okaxyrcsa nputany-
TBHIMU TOU EKTpUIecKor ciiiol +E K 1ieHTpy cBetsieics 00-
JacTy, rae u (popMupyetcs Mjia3MeHHas 1iaHeTa. B koHie 1uk-
na Carpsi-lOru Mbl nosydaem J10BOJILHO OOJBIITYIO MI1a3MEHHYIO
IUTAHETY CO MHOTMMM «JIAIIHUMMW» JIEMEHTaMH, 3/4 4acTb KO-
TOPBIX JIOJDKHBI OYIyT MepeiTi B HOBBIH 1K Tpera-lO0ru.

Tenepp, u3BNeKass U3 3TOM OONACTU «JIMIITHUE» SJIEMEHTHI,
MaruutHas cuia +H, menss nonspuzanuio 3/4 vactuny DCH-E
Bpemenn Ha DCH-H npoctpancta, Oyner oOpa3oBbIBaTh B IIEH-
Tpe CHCTeMbl Kak Obl HOBBIN CJIOH 3TOM TulaHeThl. OH yxke Oy-
JeT UMETh OTHOILIEHHE K MPOCTPAHCTBY. B 1IeHTpe 1iaHeThl Ho-



Bas MarHuTHas cuia +H HaunHaeT 0Opa3oBbIBaTH HOBBIH €€ CIIoN
yike u3 cBoux yactuil DCH-H. OHa ke packpyuuBaeT ux B IJIOC-
KOCTh, 2 BMECTe C HUMHU W IJIa3MEHHYIO TUIAHETy, BBITATUBAS
e€ B riockuil auck. OH, 1oI JEUCTBUEM STOU CUJIbI, HAUMHAET
BpalllaTbCsl BOKPYT CBOEH ocu. [laBaiiTe 3T0 MOKa)eM Ha PUCYH-
ke 14.

MnocKocTHOM uuKn Tpeta-tHoru

MepBuyHan Bpauenne
MaTepMﬂi—|a°&al nnanetss  11NOCKOCHaA

I
; nnaHeTa
i

BropuyHan

0
Marepusala™-a'-a’

BpaweHue
MarHMTHON "Hebo" | CBETNON
CHAbI * obnactun

Puc. 14

Ha pucynke 14 mMbl BUUM, UTO B LIEHTPE CUCTEMBI YKE JEH-
CTBYeT MOJIOXKUTENbHAsA MarHuTHasi cwia +H. Ona HaumHaer
MPUTATUBATD K ce0e OTpUIIaTeIbHbIE STUHIYHBIC Mar HUTHBIC Ya-
crutibl DCH-H, o6paménnsie n3 yactur; DCH-E. Dta cuna neii-
CTBYET U3 LIEHTpa cucteMbl. OHa ke MPUTATUBAET K HEMY YaCTH-
upl DCH-H, packpyuuBas 1 4aCTULBL, ¥ IUIAHETY, UMH (DOPMHU-
pyemylo, BOKpYr cBoer ocu. I1ocKoCTh JeCTBUS MAarHUTHOM
CUJIB OTJIMYAETCS OT IJIOCKOCTH IJIA3MEHHOM TUIaHeThl U OyJer
el B3aMMHO-TIEPIEeHIUKY/ISIPHOM.



[1naHeTa HAUMHAET TOUM CUJION PACKPYUUBATHCSI BOKPYT CBO-
eit ocu. Ho ona, Bpoze Obl, He MOXeT packpyTuTh yactuiisl JCH-
E. Ona packpyuunsaet Tonbko yactuisl DCH-H. Koneuno, niasz-
MeHHasl IJIaHeTa He JIOJKHA Obl eil BpallaTrbCsi, HO YaCTHIIbI
9CH-E n yactuup! DCH-H HaunHaoT B3auMMOIENCTBOBAaTh MEX-
Iy coOoii, KaKk B3aMMOAEHCTBYIOT MEKTy COOOH 7IeKTPOMarHMT-
HBIE CUJIBI. DTO U 3aCTaBJISAET €€ HayaTh CBOE BpAILICHUE.

BOprF IUIAHETBI CYMICCTBYIOT INIa3MCHHO-MUWHCPAJILHBIC JIN-

HEWHbIE HYaCTHUIbI aO-aIHCpBI/I‘IHOﬁ MaTepI/II/I. HNmenno OHHM,

HO HE BCe, I10J JIEUCTBUEM KBaHTa cBeTa 1 ¥ ero MarHuTHOM CHU-
Jbl +H HauMHAIOT pacKpbIBaThCSl B YACTUIIBI YPOBHSI CTPYKTY-

pbl a. Mbl TMOJIy4aeM JOBOJIBHO MHTEPECHYIO KAPTHUHY MpoLECcca
CTPYKTYPHOTO 3BOJIIOLIMOHHOIO craHoBieHus. Ho npexne, yem
€ro onucaTh, HaM HEOOXOAUMO OMPEETUTHCS C 0003HAYEHUSAMU
ypoBHer Marepun.

Y nac eo3nuxno npeononooicenue oboznauame Mamepuro
no @vicuiell Cmenexu usmeperus e¢ cmpykmyp, nanpumep, Ma-

mepusi a’ — smo oyoem Ighup, oHa dHce ¢ YposHem CmpyKmypol

al OyOem nepeuvuHoll, ¢ YyposHem cmpyKmypol a’ - 68MOPUUHOL,

. 4 o y
a’ - mpemuuHol, a’ — uemeepuuHoll u m. 0. /lasaiime npumem

Mo 0603HaueHUe CMpyKmypHuIx ceoticme Mamepuu npu 0anb-
HeliuemM ONUCaHUU Haue20 UCCAe008AHUSI.

Ha pucynke 14 mbl «umnue» yactuisl DCH-E (3/4 yactb
yactrii Marepur) 00O3HAYMIM KakK TepBUUYHYIO Marepuio

C YPOBHEM ao—al, a CaMy IIaHETY B €TI0 LICHTPE, YKE KaK BTOpHUY-



Hy10 Marepuio ¢ ypoBHEM a’. Ddup a’ y Hac OCTa€rcs B COCTaBe
BBICIIIUX CTPYKTYP, & O HYJIEBBIX CTPYKTYpax WM YaCTHIIAX MBI
TIOKa BOOOIIE MOXeM 3a0bITh, HACTOJILKO OHU OYy/IyT HYJIEBBIMHU.

WTak, Mbl ©MEEM MOCIIEI0BATENbHYIO BOMIOIUIO MO PACKPbI-
THIO CTPYKTYP ¥ OOPETeHUI0 MU CBOETO YPOBHs pazyma. Mar-
HuTHas cwia +H nputarusaer k cede yactunpl DCH-H mpo-
CTpaHCTBa NepBUYHOM Martepui, MoyYeHHbIX U3 €€ ke YacTHIl
9CH-E Bpemenn. OHa pocTo HE MOXKET IPUTSHYTH K ceOe Apy-
rou tvn 4vactull. Eciau Mbl mMeeM MocCieqoBaTebHy0 3BOJIIO-

U0 4aCTUll, TOrJa IOoJIy4acTCd, 4TO TOYEYHO-JINHEWHBIE YaCTH-

st a’-a! mocegoBatebHO TOIIKHBI MIEPEUTH HA €€ HOBBIM yPO-

BeHb B IIUKJ Tpera-FOru?
VIMeHHO Tak M NpoucXoAuT. JIMHEWHblE YacTULbl TepBUY-

Hou Marepun al, noixy4yeHHsle B nukiie Carba-l0ru, packpbiBa-

10T U3 ceds moj AefCTBUEM KBaHTa CBeTa | HOBBII CTPYKTYp-

Hbli ypoBeHb yactull DCH-H nmpocrpaHcTBa a’, camu rnepexons

Ha HETO, a €IMHUYHBIE CTPYKTYPBI a’ PACKPBIBAIOT U3 ceOs1 HOBbIE
CTPYKTYpPBbI al, Takxke nepexofsl Ha Hero. EMHUYHbIE YacTHUIIbI

0 o
9CH-H ypoBH# a°, KOTOpbIE HE NIEPEXOAAT HA HOBBIM YPOBEHb,
TOrJJa OKa3bIBAIOTCSA HAa CAMOM HU3IIEM CTPYKTYpHOM YPOBHE,
3aM0JIHASA ero co0OM, epexos B IPOCTPAHCTBO. TOYHO Tak ke,

HE BCE YaCTULIbl YPOBHS al NIEPEXOIAT Ha YPOBEHb a”. Bee 3/4 a-
cru yactun DCH-E Bpemenn neperuunoii Matepun 00s13aTeIbHO
NepenayT B IPOCTPAHCTBO, cTaHoBACh yactuamu DCH-H Bro-



puaHON Marepuu.

[Mpu cmeHe MOOBIX IMKJIOB IBOMIOIMUA OOpa3yercsi HEKUn
CTPYKTYPHBIA CABUT B 4YacTUIlaXx MaTepuu B CTOPOHY BBICILIEN
(Oosee TOHKOM) CTPYKTYpbl. B Haiiem ciydae ToYeyHO-JIMHEN-

HBIE CTPYKTYPbI Tpeabiayero nukia Carbs-t0ru a%-a' pacKpbl-

BalOT U3 ce0s1 HOBBIE YPOBHU al—az, HO HE BCE, 4YTO IIO3BOJIA-

1
€T HU3MIUM YaCTULlaMM, HAIIpUMCEDP, aO M a o0CTaBarbCAd B CBO-

UX YPOBHSIX CTPYKTYp, HE Mepexofis Ha €€ HOBbII ypoBeHb. To-
rJa noxy4yaercs, 4To OHU, MOJHUMASICh Ha CIEAYIOIIYIO CTYIIEHb

SBOJIOINY, PACKPHIBAIOT B ce0e HOBbIE CTPYKTYPbl YPOBHEM a L a?

1 1
(6610 a%-a ). BMecTe ¢ eTMHUYHBIMUA YacTUIIAaMU a’ua , KOTO-

pble He Mepeluld Ha HOBbIM YPOBEHb, OHU yxke 00pasyloT Oosee

CJIOXKHYIO CTPYKTYPY YK€ U3 TPEX YPOBHEN: a%-al-a’.

Torpa Mbl osyyaeM crieAyoiyo gopmMyiy nepexoia (a O—al)

+ (al—az) =a’-a'-a>. B Heii MbI Bpozie Obl MOyYaeM YIBOEHHE

YaCTHUII al, HO, Ha CaMOM [ieJie, YaCTh 3TUX YaCTHUIl NePEeXOqUT

Ha YPOBEHb a2, (popmupys €ro u Toraa Takoro yIBOEHHS He MOJY-
yaercsi. Bropuunast Marepusi UMeeT OTHOILIEHUE TOJIbKO K BHYT-

peHHeMy IpocTpaHcTBy Mupa IIpocTpancTsa, B KOTOPOM U pa-

6otaer MaruuTHas cuia +H. OHa Bce 9TU ypOBHM YaCTHII a%-al-

a’ yXke OyIeT UMeTh MPOCTPAHCTBEHHBIMH.

Ha pucyHnke 15 Mbl cxeMaTU4YHO MOKa3ajv MOAOOHBINA IPO-
LIECC PaCKPBITUA CTPYKTYP. 371ech boxecTBeHHbI CBET pacKpbl-
BAeT CTPYKTYPHI OT OOnbIlel K MeHblIel, a Marepusi, Ha000-



pOT, — OT MeHbIlel K Oosnbinei. boxecTBeHHbId CBET HHUCXO-
it B Marepuio, a OHa BOCXOOUT K HEMy. DTOT MpPOLECC pac-
KPBITUSI CTPYKTYpP OCYILECTBJIsSIeTCS mociieioBarenbHo. KoHeu-
HO, Ha pucyHKe 15 BoxkecTBeHHblii CBET pacKpbIBa€T CTPYKTYPb

2 o
or a° 10 a%, HO B ero ciryvae a’ — 910 OyJeT BBICIINIA eTUHAY-
HBIIl YPOBEHb CTPYKTYpPbl, KOTOPBI COOTBETCTBYET MaTepUab-

HOMY YPOBHIO a’ B Marepun. 910 U €CTb 3epKajbHOCTb YPOBHS
CTpyKTYyp Mexay Matepueil u bBoxectBeHHbIM CBETOM.
bnaronapss marautHOM cuie +H mpocTpaHcTBa, B IIEHTpe
cBeTsmIencss obnactu (manee cucrema) (hOpPMHUPYETCsT BTOPOU
MJIOCKOCTHOM CJIOW TUJIAHEThl C MPOCTPAHCTBEHHBIMU YacTHIIA-
Mu DCH-H. DBoMOLMOHHO NMOAHMMASCh HA HOBBIA YPOBEHb

U3 BpeMeHU B (hopMUpyeMOe IPOCTPAHCTBO, YacTHIIbI uKJa Ca-

0

ps1-10rm a%-a! crasossTes B nukie Tpera-IOru yxe npocrpan-

crBeHHbIMU YactTuniaMu DCH -H yposHa a%-a'-a%, noxrumasics
Ha OJIHYy CTYIIEHb I10 CTPYKTYPE BBILLE.

PackpbiTne cTpyKTYp

Matepua Ceer
Puc. 15



[Monyuaercsi, uto B 1ukie Tpera-FOrm mbl kak Obl MMeeM
B 9BOJIIOLIMOHHOM CTaHOBJIEHUH TOJILKO IMTPOCTPAHCTBEHHYIO BTO-

puunyto Marepuio DCH-H ¢ TpoliHbIM YPOBHEM CTPYKTYPbI a’-

1.2
a -a. SHCCI) IJ1asMa 1 MUHEPAJIbl ITIOJIHOCTbIO CTAHOBATCA IIPO-

CTpaHCTBEHHbIMU. MarnutHas cuna +H ynepxuBaer ux, ¢op-
MUPYsI IIJIOCKOCTHOM CJION IJIAHETHI, BPAILIAIOLIENCst BOKPYT CBO-
€l OCHM, KOTOPBIM OKa3bIBAETCS BHYTPH IIa3MEHHOrO cios. [le-
PEXOAUT Ha 3TOT ypoBeHb U3 1ukJIa Carba-l0ru Tonsko 3/4 va-
cru yactui DCH-E.

MBI He 10JDKHBI 3a0bIBaTh, UTO IEKTpHUecKas cuia +E kBan-
Ta cBeTa, AeuctByomas B nukie Carpsa-I0Oru, ocraérea cymie-
cTBOBaTh B Matepuu Bo BpeMeHH, YIepKUBasi B SHEPTreTUUECKON
ria”ete ceou 4actuiibl DCH-E, koTopele 00pa3yioT e€ nepBblii
SHepreTuvecKkui cioi. Mbl paHee cka3aiu, 4To oHa OyJeT UMeTh
SHepruio 1/4 ot nonHOU sHEprun KBaHTa cBeTa 1.

MarnutHast cuia +H mo3Bosisier nonyduTh ABOWMHYIO TIIOC-
KYIO IUCKOTOI00HYIO IJIAHETY, COCTOSIIIYIO U3 CJI0s1 SHepreTuye-
ckux yactul DCH-E BpemeHM U €104 MPOCTPAaHCTBEHHBIX Ma-
TepuasibHbIX yactuil DCH-H. Ona yxe Oyznet cocTosiTh U3 ABYX
CJIOEB: TIEPBbII, IJIA3MEHHO-MUHEPAJIbHBIN CJION BpeMeHH, 00pa-
3oBaHHbIN yactuiiamu DCH-E, comepxut B cede 1/4 yactp va-
CTHI] BpeMeHr Marepuu; BTOpoil, TIJIOCKOCTHOM CJIOW ITPOCTPaH-
cTBa, oOpazoBanHbIi YacTuiiamu DCH-H, moka Oyner conepxathb
B ceOe 3/4 yactu Bcex yacTul] Marepun. 31ech «TUITHAMI» YKe
oynet 2/4 yactu e€ yactuil. O6a cost OyIyT CyIIecTBOBaTh BMe-
cTe. DHEPreTUYECKUil CII0 BpEMEHU OKaKeTCsl CHAPY:KH IIaHe-



Thl, OO MATHUTHASI CUJIA ICUCTBYET U3 IIEHTPa CUCTEMBI, KaK Obl
BHYTpH IJIa3MEHHO-MHUHEPATIbHON TTaHeThl. BHYTpHY He€ Temme-
parypa OyneT emié 6osee MOHMXAThCsI, YTO MO3BOJIUT PACKPHITh-

Cs1 HOBBIM IJIOCKOCTHBIM CTPYKTypaM BTOpUUYHOM Matepuun a’.

JIMHAMHKa PaCKPbITHSI HOBBIX CTPYKTYP

B nepexognom nepuozae mexay nukiamu Carpa-10ru u Tpe-
Ta-lOru Mel ipegnonaraeM nepexop YacTvll IEpBUYHON Marte-
pun DCH-E Bpemenu B uactuiibl CH-H npocrpancrsa. [1pu
TAKOM IIEPEXO/IE MBI ITOAPA3yMEBAEM CTPYKTYPHBII IOIBEM I1EP-
BUYHOM Marepun Ha €€ BTOPUYHBIM YPOBEHb. DTO ITPOUCXOAUT

MMEHHO B 5TOM MePEXOIHOM Meproie a', Ho Kak?
JlefiCTBUTEIbHO BO3HMKAET BONPOC, a KaK K€ MPOU30UIET

CTPYKTYPHBII Mepexoj nepBuuHOi Matepuu a’-a' Ha yYPOBEHb

BTOpUYHOU Marepun a%-a'-a?? Kak wacruipi nepsryHOM Mare-
puu BpeMeHu OyzeT MpeoOpa30BaHbl B YaCTUIIbI BTOPUYHOM Ma-
TEPUM MIPOCTPAHCTBA?

Onextpuueckas cuia -E, yaepxuBawomas B cebe JaCTHIIBI

nepsuyHori Marepun DCH-E, B nepexonHom nepuoje a'* mo-
CTereHHO yObIBaeT M B KoHIe nukia Tpera-lOrm mpocro me-
pecTaér cyuiecTBoBaTh (pucyHoK 6). I[Ipu aTOM BO3pacraer HO-
Basi MarHuTHas cuia +H npocrpaHcTBa, koTopas 3abupaer cede
ocBoboxnatomuecs: yacturipl DCH-E Bpemenu, nepedopmatu-
pys ux B yactuipl YCH-H npocrpancrsa. Onu ganee oOpasyioT



BTOpUYHYI0 Matepuio mpocTpaHcTBa HOBOro nukJia Tpera-fOru.

[Tpu cmene cun kBaHTa cBeta 1 B cTpykTypy Marepun 00s-
3aTeJIbHO JT0OABIIsIeTCsl elié ofHO HOBoe m3Mepenue. Ero maér
HOBAasl HUCXOAAIIAA cuia KBaHTa cBera 1. B nukie Tpera-tOru
9TOM cuiiol OyneT ero HoBast MarHuTHast cuia +H. imenHo nipu
Nepexojie YacThll epBUYHOM Marepun Ha €€ HOBBIA ypOBEHb,
OHa JI00aBJISIET CBOE HOBOE M3MEPEHHE K CTPYKTypaM e€ JacTull,
NepeBo/is UX Ha YpoBeHb BTOpUYHOM Matepun. Kak mMbl oHH-
MaeM, 3TO Jiaxke Oojiee aBTOMAaTUIeCKUi Mpoliecc, KOTOPBIA BO3-
HUKAET NPY HUCXOXIECHNY KBaHTa cBeta | B Marepuio.

Msl 10110 JIOMaIM TOJIOBY Haj TEM, Kak 3TO MPOMCXOIUT,
HO BCE K€ PELLWIU 3Ty 33/1a4y ¥ OTBETUJIM Ha 3TOT Borpoc. Jleno
B TOM, 4TO Iepexof u3 BpeMenn 1uukiia Carpsa-Oru B mpocTpas-
ctBO 1mkJia Tpera-lOru o6s3aTensHO TPOU30MAET, HO OH OyIeT
«XUTpbIM». MBI Mojly4yaeM OJHOBPEMEHHO Kak Obl ABa CTPYK-
TYPHBIX YPOBHSI Pa3BeAEHHBIX MeEkay cOOOi B 3THX IUIOCKO-

1
CTAX: epBU4YHasA Matepus a%-a' mockocTn BpeMeHH 1ukKJ1a Ca-

ThsA-0ru 1 BropruHas Marepus a%-a'-a? mwiockoctu MPOCTpPaH-

1
ctBa ukia Tpera-IOru. B nepexoqHom nepuosie a + oHM OyayT
CYIIIECTBOBATh OJIHOBPEMEHHO M KaK Obl €IMHBIMH, UTO MO3BO-
JISIET OCYIIECTBUTh TAKOU MEPEeXOj YacTUIl U3 BPEMEHU B IPO-

crpancTBo. [I1a3MeHHas 1iaHeTa a%-a! BPEMEHH TaK U OCTAETCs
CYIIECTBOBATh CO CBOMM THITUYECKMM MHPOM MUHEpAIOB, 3a-
Oupas Ha ce0s1 1/4 gactp Bcex yactuil Marepun. Ho K Heit J10-
OaBJIsIeTCs HOBBIN CJION MPOCTPAHCTBEHHBIX YACTHUI] BTOPHUHOM



Marepuu.
B 31OM nepexogHOM nepuosie, oj1 BO3ACUCTBUEM HOBOM Mar-
HUTHOW CWIbl +H, NosiBiisieTcst HoBasi TPOCTPAHCTBEHHAS CTPYK-

Typa BTOpu4HOW Martepuu a%-al-a?, Kotopasi hopMuUpPYyET HOBBII
tunuyeckud mup Pacrenuid. B mukiie Tpeta-lOru msl yxe no-
JIy4aeM [IByXCJIOMHYIO IPOCTPAHCTBEHHO-BPEMEHHYIO TUIAHETY:

NIEPBBIY CJIOW — 3TO SHEPIeTUYECKUU CJION TUIA3MBbI a'u MUHEPA-
noB a BpeMeHU nepBuyHO Matepuu a%-al; BTOPOM — 3TO Mare-

o o 1 o 2
PUAJIbHBIN CJION I1JIa3MbI aO, MHMHCPAJIOB 4 U paCTCHUU a IIPO-

CTpaHCTBa BTOpUYHO Marepun a%al-a’. Bropoii cioil okasbl-

BaeTCsI BHYTPH TUIAHETHl HA €€ BHYTPEHHEH CTOPOHE, OJxke K eé
neHTpy. Ha HéM 1 opMupyercss MpoCTPaHCTBEHHBIN TUTTYE-
ckuil mup Pacrenuid.

Kak MbI moHrMaeMm, 3Toi HOBOM MarHUTHOM cruiod +H kBaHT

cBeT 1 PaCKpLIBACT B cebe (B CBeTe) M3 9aCTuI aO YaCTb HOBBIX

CTPYKTYP a! ¥ U3 TMHEAHBIX CTPYKTYP a! — HoBbie CTPYKTYpBI a’,

JOBOISl MX IO YPOBHSI IJIOCKOCTHBIX CTPYKTYP BTOpU4HOU Marte-

pun. Yactp yacTuil ypoBHS a’na' ocraores MPeKHUMH, HO 0051-

3aTeJIbHO NEPEXOIAT B MpocTpaHcTBO. CHavasa BCE 3TO MPOUC-
XOOWUT BHYTPM KBaHTa cBeTa 1. bes Hero saToT nporecc nepexona
OyzeT HeBO3MOJKeH. [lajiee OH TpaHCIUPYET STU HOBBIE CTPYKTY-
pbl B Matepuio BMecTe ¢ HOBOM MarHATHOW cviton +H.

Huks Tpera-I0Oru nomyvaer or kBaHTa cBeta | HOBYIO BTO-

PUYHYIO CTPYKTYpY Yactul Marepuun a%-a'-a’. MaraurHas cuna



+H, neiictyst B Marepun, 3a0upaet Ha cebst B IepexXOIHON Tie-
puon u3 nukiia Carpsa-HOru 3/4 yactu OCTaBIIMXCS YaCTULL TIEp-
BUYHOI Marepun u npeodpasyet ux u3z SCH-E Bpemenu B DCH-
H nipoctpancTBa. OHa e pacKpbIBaeT B HUX HOBBIE CTPYKTYPHI

a’, Yacruupl nepsuunort Marepun DCH-H noganmarorcs B cBo-
€l CTPYKTYype Ha OJIHy CTYIEHb BBIIIIE HA YPOBEHb YAaCTHIl BTO-

puuHoOi Marepuu. Bee BMecTe oOHM 00pa3yloT MOJTHOCTBIO MPO-

CTPAHCTBEHHYIO CTPYKTYpPY 4acTHI] BTOpU4YHOU Marepuun al-al-

a TUIMYeCKOro mupa Pacrenmii (mazma a’, MUHEPAJIBI alu pac-

TEHUS a2).

Takoe onucaHue CTPYKTYypHOIO nepexoja rnepBuiHoi Mare-
pUM Ha €€ HOBBIM BTOPUYHBIM YPOBEHb HAC BIIOJHE YCTpanBa-
er. Tonbko Tenepb HaM He HYKHO 3a0bIBaTh, 4TO B 1ukje Ca-
TbsA-}Oru panee Obu1a chopMHpPOBaHA MJIA3MEHHO-MUHEPAJIbHAS
IIJIAHETA BPEMEHU, KOTOPAs TaK M OCTAETCA CYIIIECTBOBATh. TOIb-
KO TElepb OHA OKAa3bIBACTCA, KaK 3TO HAMM IMPEAIoJaracTcs,
BHEIITHUM CJIOEM JIBOWHOM IJTaHeThl. E€ BHYTpeHHMM ciioeM Oy-
Jet cioi MarepuaibHbix yactuy DCH-H npocrpancrBa BTOpHUY-
Hoi Marepuu, Bpalaioumics BOKPYT CBOEM OCH.

JaBaiite monBesEM HeOObIION uTor (DOPMUPOBAHUS MaTe-
pUaJbHBIX YaCTUIl B ABYX NepBbIX nukiaax Maxa-fOru. Urak,
MakcuMyM MarHutHou cuibl -H B Hauasne nukia Carps-I0ru

opmupyer u3 Spupa a’ CBETIYIO 00JIaCTh CUCTEMBI, BE/Ib OHA
JIENCTBYET Ha YpoBHE 4/4 sHepruu KBaHTa cBeta 1. [lanee B LUK-
se Carpsa-l0ru Bce yactuiipl Ddupa B EPBBIN MEPEXOJHOM I1e-



+ o 1

puon a’ NEePEXOAsAT Ha YPOBEHb MIepBUYHON Marepun a%a Bpe-
MeHu. B koHiie nukiia Carbs-lOru, korga Bce 4acTIlbl Eperin
B MepBUYHYI0 Martepuio BpeMeH!, HaUMHAETCSl HOBBIN Mepexoi-

HOW NIEpPUOT al® mexay nukiaamu Carbsa-lOru u Tpeta-lOru. Te-
nepb Kak TakoBOro Duripa y Hac yxke Oosiee CyIecTBOBaTh He Oy-
JeT, a MOsIBJIsieTCs NnepBUYHasi Martepusi, ojlyuyeHHasi B LIUKJIe
Catpa-I0ru, B KOTOpPYIO CTPYKTYPHO M BOLIEN U D(PUp, KaK eau-

HUYHBIE YACTHUIIBI a’. Bes cBeTsmasicss oonacte d¢upa B KOH-
e mukia Carpg-IOrm nmoaHOCTRIO MEPEXOJUT B COCTaB ILIa3-
MEHHO-MUHEpaJIbHOH T1aHeThl. Terepb oHa Best OyieT o0iaiaTh

JIBOMHO CTPYKTYpOU YaCTHlI IEPBUYHON Matepuu a%-a' BpeMe-

o) 1+
HH. ITO HNCXOOHBIM BAPHUAHT Ha4aJla IICPEXOAHOro rnepruoga a

PUCYHOK 6.

C HavaI0M IeUCTBUS MarHUTHOU cibl +H «JmiHue» yactu-
I[bl IEPBUYHON Matepuu ¢ 9TOM TUIAaHEThl MIEPEeXOIsT B COCTaB
BTOpUYHOU Matepuu, (popMUpyst MPOCTPAHCTBEHHBIN MIOCKOCT-
HOW CJIOM IUIAHETHl M Aeias €€ OUCKOMOZOOHOH. 3/4 dacTuil
9CH-E nnockoctu Bpemenn -T u3 nukia Carpa-IOru nepeso-
JATCS1 B TUIOCKOCTh MPOCTPAHCTBa -S 1uKJa Tpera-tOru. BoiBoa
MOJKHO CIeJIaTh TaKOM, YTO OcTaBilMecsl 1/4 yacTh yacTuil nep-
BUYHOU Marepuu 1ja3MeHHO! TJIaHeThl HOBOM MAarHUTHOM CU-

Joi +H Hukak He 3arparuBaiorcsa. OHM Tak M OCTalOTCs HEp-

IrCTUYCCKMMHU YaCTUlIaMK HepBI/I‘{HOfI MaTepI/II/I aO—al BpEMCE-

HU, (POPMUPYSI CBOM IJIA3MEHHO-MUHEPAJIbHBII SHEPreTUUECKUI
CJIOU TUIAHETBHI.



HlaBaiitTe Tenepsb noapoOHEe pacCMOTpUM (pU3HUECKHE TTPO-
ueccel nukiaa Tpera-lOru. Ero marnutHas cuina +H, Bpaia-
SCh B IUIOCKOCTHU JIEMCTBUS, (pOPMUPYET HOBBIM MaT€pUAIbHbINA
CJION TLTaHEeThl, cCOOMpasi B HEro 4acTUIIbl BTOpUYHOW Matepru
9CH-H npocrpancrBa. OHa HaUMHAET paCKpy4MBaTh IUIA3MEH-
HYIO TUIAaHETYy BOKPYT CBOEH Ocu, 0Opa3ys BHYTpU He€, Ommxe
K LEHTpPY, OTKYy/Aa JEHCTBYET 3Ta CUJIA, HOBBIM CJIOM MPOCTPaH-
CTBEHHBIX YaCTHIl, BHITATMBASCH B TUIOCKUI «AUCK». Kak Mbl pa-
Hee OIpeesINCh, BHYTPU IUIAHETHl TeMIieparypa cpepbl Oy-
JET HUKE, YEM CHapYKH IUIAHEThl. DTO U MO3BOJISIET MPOCTPaH-
crBeHHbIM yacTuiiaM DCH-H packpbITh U3 ceOst HOBBIIA YpOBEHb

CTPYKTYPbI a’,

[Tnanera, Bc€ Oojiee pacKpyIMBasiCh, OCTENIEHHO BHITSATHBA-
€TCsl B IJIOCKUU JANCK, BPAILAIOIIUKCS BOKPYT CBOEW OCH U 1IeH-
Tpa CUCTEMBI, KOTOPBIE MIOKA coBNagalnT. PopMupyemMas 1jiaHe-
TapHas CUCTeMa, NIOKa3aHHas Ha pUcyHKe 14, ocTaércs Tol ke
camoi: B €€ LIEHTPE HAXOIUTCS IUIOCKOCTHAsI IUIAHETA, KOTOpast
MOCTENEHHO PACIIUPSIETCSI B CBOUX IMPOCTPAHCTBEHHBIX Mapa-
MeTpax, Bpalasich BOKPYT CBOEU Ocu; 2/4 yacTu YacTHI] IepBUY-
Hoii Marepun DCH-H, xotopsle emi€ He BoLUIM B COCTaB ILj1a-
HETBI, 00pa3ysl HEKYI0 00JIaCTh «JIAITHUX YacTHil». OHU Takxke
PacKpy4YMBaIOTCSI MAarHUTHOW CUJIOHN.

[Touemy MmbI octaBisieMm 2/4 yactb yactuil DCH-H «umHm-
MI»? ITOT BONPOC MPEICTABIAET HEKOTOPYIO CIOKHOCTb. Mbl
MPEAIoJIaraeM, 4to TOJIbKO 1/4 yacTh yacTuil NOMAET Ha (popMu-
POBaHKEe MPOCTPAHCTBEHHOTO CJI0s TUIAHETHI, a 2/4 4aCTh 4acTuIl



BTOpPUYHON Marepuu, KOTOpble OKa3bIBAIOTCS KaK Obl «JIMIITHH-
MU», TTOKa BIOJIHE MOTYT BXOAUTh B COCTAB IVIOCKOCTHOM IIJIaHE-
Thl. OHM 00s13aTeIbHO OYIyT MPUTSHYTH K HE MarHUTHOM CH-
Jou +H.

31ech Mbl MOKEM COCJIaThCSl Ha KBaHT cBeTa 1, KOTOPBIN
CTPYKTYPHO OCYLIECTBIJISIET 3TOT Ipouecc. K Tomy xe, 3auem
BHEAPAT <«JIMIIHUE» JIEMEHTHI B CTPYKTYpy IU1aHeThl? VX sB-
HO JIyyllle Jiep;KaTh BHE HOBOTO cJiosl taHeThl. [Inanera o6nana-
€T CBOel COOCTBEHHOW CTPYKTYPOH, KOTOPYIO OHA TIOCTENEHHO
3aMoJIHAET pa3HbIMU MO CBOMCTBA YacTuliamMu Marepun. «JIuii-
HUE» JIEMEHTBI B HEE MPOCTO HE CMOT'YT BOMTH. MBI OCUUTaEM,
YTO OHU TIOKa 00Pa3YIOT «JIOKHBIN» CJIOU IJIAHETHI.

A nHauane nukia Tpera-FOru, npu Bo3pacTaHuM MarHUTHON
CHJIBI MBI TTOJTy4aeM Kak Obl Ba cinost vactuil JCH: BHenHui
Y BHYTpeHHMI. BHeIHMiA ol 00pa3oBaH «JIUITHUMI» 4acTH-
namu DCH-E, a BuyTpennuii cinoit — 9CH-H. U y Hac Bo3HUKa-
€T BOIpOC, a koraa u rae yactuipl DCH-E BpeMenu nepexoasar
B yactuusl DCH-H npocrpancrea?

fIBHO MarHuTHas cuia +H He cMOXeT cpazy ke J1eCTBOBATh
BO Bcel cucteMe. OHa HauMHaeT AeMCTBOBATh U3 €€ LIEHTpa, M0-
CTENeHHO paciMpsisich U Bcé Ooee 3axBarbiBast yactuil DCH-E.
Mpbl MOXEM NPEATNION0KUTD, YTO MOIHAS NEPETIONS PU3ALUS ITUX
YaCTUIl MOXKET OCYIIECTBJISIThCS TOJBKO Ha T'PAHUILIE JEUCTBUS
MarHuTHOM cuJbl +H.

Bort 31€ch 1 BO3HMKAIOT [1Ba CJIOsI B CHCTEME: CJIOW NepBUY-
HoW Marepum BpeMeHHU u3 «JiHux» yactull DCH-E, kotopsii



MMEET TEHACHIMIO K YMEHbIIEHUIO, U CJIOi BTOpUYHOW Mate-
pUH TIPOCTPAHCTBA, KOTOPBI pacimpsiercs, oopaias ux B 4a-
cruupl npocrpancTBa JCH-H. MaruuTHas cuna +H nocrenenso
nputsaHeT Bee yactuusl DCH-H npocrpancTBa yke BTOpU4HOU
Marepuu B LIEHTP CUCTEMBI, ITPOIOJIKasA HApaIlMBaTh CBOM MPO-
CTPAHCTBEHHBIH CJIOH TJIOCKOCTHOM IJTaHETHI, BCE Oojee paciim-
psisl €€ IPOCTPAHCTBEHHBIE TApaMETpBbI.

37€ech MBI YK€ MOXEM TOBOPUTH O BTOPOM IIOCKOCTHOM M3-

2 ..
MEpeHuu CTPYKTyp Matepun a”, KOTOpoe U jefaeT e€ BTOpUY-
Hoit. [lepBoe JIMHENHOe U3MEpEeHe al maér nam NIEKTPUYECKast

.. 1 o
cuina +E U yxke cBOE u3MepeHHe a 100aBiIseT K Hell MarHuT-
Hag cwia +H. Kaxnaa cuina mo0Ooro KkBaHrta cBera J0OaBIIAET

K CTPyKTypaM Marepuu 1o o1HOMy M3MEPEHHUIO al. Ho ona xe
B KaXJOM LMKJE 3aKpbiBaeT 1o 1/4 yactu Hcrtunbl. B koHue
mukia Tpera-lOru yxe Oyaer 3akpoito 2/4 yactu Uctunsl. Co-

o 1o.1_.2 .
CIVMHCHUE N3MEPEHNH IBYX CHJI KBaHTa CB€Ta a Xa =a JacT HaM

MJIOCKOCTHOE MU3MEPEHUE BTOPUYHOU Marepun a”. BonbLLero us-
MepeHHs B CTpyKTypax Martepuu B 3TOM 1MKJIe SBOJIIOLUN Mbl
HOJIyYUTh HE CMOKEM.

Turnuveckuit Mup Pactenuii OyieT MOIHOCTHIO IJIOCKOCTHBIM.

On Oyner umeTh B ceOe TPU YPOBHSI MaTepHaIbHON CTPYKTYphI

a’-a'-a’ MPOCTPAHCTBA -S, KOTOPOe 00pa3yeTcsl YaCTUIAMU BTO-

puuHoit Marepun DCH-H. [TapameTpsl mpocTpaHcTBa AUCKOIO-
IOOHOMW TUIaHeTH OyAyT HAMHOTO OOJIBIIMMU, YeM MapaMeTpbl
BPEMEHM IIJIA3MEHHOIO CJIOS1 TOYEYHOM TUIAHEThl. DTO FOBOPUT



HaM O TMOCTENEHHOM Hapall¥BaHUM IIPOCTPAHCTBEHHO-BPEMEH-
HBIX [IApaMETPOB KBaHTa Marepuu 1 pucyHka 4.
[TnockoctHbie popmbl TUIHMUYEcKOro Mupa Pactenuii oOpe-

TAlOT YPOBEHb pa3yMa BTOPOTO MU3MEPEHUS a’, 41O TMO3BONSET
UM YXe UMETh IpyOble MaTepuasibHble (DOPMBI: TIOKA TOJBKO MX
«abpuc», n0o0 Gosiee TOHKUX CTPYKTYp B HHUX €lI€ PacKpbITO

He Oyner. Bropoe usmepenue a’ OyZIeT BBICIIIIM YPOBHEM pazy-
Mma 3toro 1mkiaa Tpera-FOru. Temneparypa cpenpl popmupye-
MOW TIJIOCKOCTHOM IIJTaHETHI, B €€ IIeHTpe, B Havasie nukia Tpe-
ta-lOru u, Tem Gosee, B €ro KOHIIE, Kak Mbl ONMCAIN paHee, Oy-
aeT BcE Oosiee YMEHBIAThCA, YTO MO3BOJISIET C(hOPMHUPOBATHCS
NIepBbIM aTOMaM BOJOPO/IA.

PdopmMupoBaHue MEePBbIX aTOMOB

B HameM uccnegoBaHUMM Mbl PEIIWIIN CEPbE3HO OCTAHOBUTH-
cs1 Ha Bompoce 00pa30BaHMs MEPBLIX ATOMHBIX CTPYKTYp. IMeH-
HO 1k Tpera-lOru ma€r Ham mepBbie ra3000pa3HbIe CTPYKTY-
pbl MaTepuaibHbIX (POPM, UTO yKa3bIBaeT HaM Ha CYyILECTBOBA-
HHE B HEM ra3a. DTUM MEPBbIM Ia30M MOKET ObITh TOJILKO BOJIO-
PO, KaKk camblii HU3IIKK U MPocTol anemeHT «[lepuoanueckoi
taOmuel 3nemenToB J1. M. Menpeneesa» (nanee Tabmuna). Ot-
Ky/la OH MOXET BO3HUKHYTh?

Jleo B TOM, 4TO B 3TOM LMKJIE Mbl YK€ MMEET JBa pas-
Hbeix Tuna vactul, DCH-E Bpemenun u DCH-H npocrpaHcTBa.
OnHM pacnionarailoTcsi B pasHbIX IJIOCKOCTSX M C JIpYyTr IpyromMm



Kak Obl He KOHTaKTHPYIOT. Ha caMoMm fiesie MarHuTHasI Cuiia HU-
KaK He MOXET CyIIeCTBOBATh O€3 MEKTPUIECKOM CHJIBI U HA000-
poT. MBIl HUKaK HE MOXEeM OTPHIIATh OTCYTCTBHUSI KaKOTrO-TuO0
B3aMMOJIEICTBUSA MeXAY HUMU. OHO SIBHO JIOJUKHO CYILECTBO-
BaTh.

B Hauasie mukIia Temriepatypa cpejibl emé MoXeT OBbITh JO-
BOJIHO BBICOKOM, UTO HE TIO3BOJISIET STUM JIBYM Pa3HbIM THUIIAM
9CH noiHOCTHI0 B3aUMOICHCTBOBATh MeX Iy codoid. [To mepe eé
TIOHVKEHU s YaCTUIIBI BCE OoJiee PUTITUBAIOTCS APYT C APYTOM,
YTO YBEJIMUMBAET UX B3aUMHYIO CUITY IPUTsDKEeHUs. YacTuipl oa-
HOU TMOJISIPU3AIIY MeX/Ty COOO He MOTYT KOHTAaKTUPOBATh, OT-
TAJIKUBASCh APYT OT Apyra. OHU B3aMMOAEHCTBYIOT TOJIBKO C Ya-
CTULIAMU JIPYTOil MOJISIpU3ALIUY.

OnsATh xe aToOMbl BOAOPOAA HE MOTYT BO3HUKATh CAMU TIO Ce-
6e. OHM SIBHO CTPYKTYpPHO CONEpXkarcs B KBaHTe cBeta 1. XoTs
9TOT MPOLIECC X BOZHUKHOBEHUSI MOXKET OBbITh MIOJIHOCTHIO aBTO-
MaTUYEeCKUM, HO ITOT aBTOMATHU3M, OIISTh K€, JOJKEH OBITh 3a-
JIOXeH B HEM. HaM ocTaéTcst TONIBKO MpeiCTaBUTh cede, Kak BO3-
HUKAaeT MePBbI aToM Boopoaa’?

Wrtak, cHayama HaM HEOOXOOUMO BCIIOMHHUTb, KaK YCTPOEH
aTom Bojopoja. TolbKO MbI €ro OMMILEM HEMHOIO HE TaK, Kak
€ro OMKCBHIBAET Hallla HayKa. Mbl ero ornvcaHue npeiCTaBuM Kak
onucanue aporiHor DCH [3], To ecTb aTOM BOJOpOJA BKJIIOYA-
€T B cBOM cocTaB JiBe pazHonoyisipubix DCH: 9CH-H npoctpan-
CTBA, KaK aTOM ITpOCTpaHcTBa (MEeKTpoH U npotoH) u DCH-E
BPEMEHH, KaK aTOM BPEMEHU (HEUTPOH M ...). [lomyuaercs, yto



aToM BOJOPOJA MMEET B CBOEM COCTaBe JIBa TJIOCKOCTHBIX aTO-
Ma: aToM MPOCTPAHCTBA M aToM BpemeHH. OHU pacnoaraioTcs
ME3KTy COOO0 B3aMMHO-TIEPIIeHIUKYIsIpHO. [laBaiite 9T0 cXema-
THYHO MOKaXKeM Ha prcyHKe 15a.

CTpyKTypa aToma Bogopoaa
IHepreTHHecKuin

ATOM
BPEMEHM
(HEATPOH + NO3UTPOH)

Atom
NPOCTPaHCTBa
(NPOTOH + 3NEKTPOH)

Ha pucynke 15a nokazans! gse DCH, npocTpaHcTBa -S 1 Bpe-
menu -T, B3aumozieficTByoIHe Mexay codoi. IMeHHO oHu 00-
pas3yloT NOJHYIO CTPYKTYpy aroma Bogopoza. Hasaire atu CH
uccienyem doJiee CephE3HO, Kak 3TO yxke cienaHo padee [3]. Ham
OCTa€TCsl TOIBKO MOBTOPUTD ITO OIUCAHUE.

Nrak, 9CH-H pa€r Ham MpOCTpaHCTBEHHYIO YaCTh aTOMa BO-
Jnopozaa. OHa cOCTOUT U3 TPEX KBApPKOB IIPOTOHA U OIHOTO JIEK-
TpoHa. Torma mbl nosydaeM nosnHylo crpyktypy DCH-H npo-
CTPAHCTBA, COCTOSIIIYI0O M3 YETHIPEX MaJlblX KPYroB, KOTOpbIE,
KaK pas, U JAl0T HaM 3T YeThbIpe JIEMEHTA aTOMa BOIOpOJa: TpU
KBapKa [POTOHA 1 OJUH JIEKTPOH. A BOT co Bropor DCH-E Bpe-



MEHH Yy HAC 3TO HEMHOTO HE MOJTyYaeTcsl.
Jleo B TOM, 4TO B aroMe BOAOPOAA OCTAJICSA TOJBKO OIUH
HEUTPOH, KOTOPbIA COCTOUT U3 TPEX KBAPKOB (TPU MAJIbIX KPY-
ra 9CH-E). OnHoro kBapka, Kak 3JIeKTpOHA B aTOME MPOCTPaH-
CTBa, HaM 3/1eCh SIBHO He XBartaeT. Ho Mbl HEe CTaHeM Ha/esiTh-
cs1 Ha HayKy u camu 1o0aBuM B 3Ty DCH-E mo3utpoH, 3epkaib-
HbIi 271eKTpony. Tereps 31a DCH-E OyaeT momHoCThio 3epKaib-
HOU M TOXJIECTBEHHOM 10 CBOEM CTPYKTYpe MPOCTPAHCTBEHHOMN
9CH-H. Ha ux 3epKaJlbHOM TOXJECTBE MbI U OCHOBBIBAEM 0051~
3aTeJIbHOE MPUCYTCTBUE MO3UTPOHA B aTOME BOIOPOJA.

Jleso B TOM, YTO MO3UTPOH, KaK OBICTPO ABUTAIOIIASCS YaCTH-
1[a BPEMEHHU, BIOJIHE MOXET ObITh HE 3aMeueHa HAIIUMH MpO-
CTpPaHCTBEHHBIMU MpuOOopamu. Mbl IOHajeeMcCs1 Ha 3TO U BBEIEM
e€ B coctraB DCH-E BpemeHnu, 4To0Obl OHA CTaJia MOTHOCTHIO 3€P-
kasibHOM DCH-H npoctpancTBy. Torga y Hac TyT ke BCE BCTa-
€T Ha CBOU MECTa, U MbI TYT ke nosnydaeM Bropyo DCH-E c ye-
THIPbMSI JIEMEHTAMU (MaJIbIMU KpPyraMu): TPU KBapKa HEUTPOHA
1 onuH no3utpoH. Ha pucynke 15 a Mbl nokasaim ux B3auMO-
JEUCTBUE JPYT C APYTOM.

Korna remnepatypa cpeapl yMEHbIIAETCS, TO 3TO B3aUMOJIEM-
CTBUE CTAHOBUTHCS eIme Oosiee MoaHbIM. Mbl HE CTaHeM 3J1eCh
pa30uparh ypOBEHb CTPYKTYpP 3TOrO aTroMa M €ro CTpyKTYPHYIO
reomeTpuio. OH SIBHO JIOJIKEH, CTPYKTYPHO, OIIEpekaTh IBOJIIO-
o camoro 1ukiaa Tpera-FOrm tunnueckoro mupa Pacrenuid.
Ham Huuero He octa€rcs, Kak MPUHSTH TaKOM Tpoliecc (popMu-
pOBaHuUsA CaMOro MepBOro aroma Bogopona. Boznukaer Bornpoc,



a KaK ke Torjga oopasyercsi, Harpumep, aToM reusi?

Atom renmus BKmodaeT B cede yxe dersipe DCH. Ecm pu-
CYHOK 15a yaBOWTb, TO MBI MOJYyYMM aTOM Teusl. DTO TOBO-
pUT HaAM O TOM, YTO JBa aToMa BOAOPOIA BIIOJHE MOTYT, MpPU
OOJIBIIIEM CKATWH, JaTh OJVH aroM Trenus. TOJbKO ISl 9TOTO
eme 6osiee Hy’)KHO IOHU3UTDh TEMITEPATYPY CPEJIbl U eIE IIIOTHee
CKaTh YaCTUIBl BTOpUYHOM Marepun Mexay coooit. Torma oH
CMOXeT 3/1eCb 00pa30BaThcsi. YTOObI MOMYUYUTH CIIEYIONINIH J1e-
MEHT TaOJIUIBl HY)KHO TOOaBUTH €INE OJWH TAaKOW PUCYHOK 15a
u 1. ;1. [lomyyaercsi, 4To atoM Bofopoaa OyAeT sSIBISAThCS OCHOB-

HOW YacTUIIeW BTOPUYHON Marepuu ypoBHSI CTPYKTYPbI a’.
JlaBaiiTe 1oka Ha TOM OCTaHOBUMCs. MBI y:ke BIIJIOTHYIO I10-

JIOLUIA K OKOHYaHMio 1ukiia Tpera-FOru. OH no3Bosmi HaMm No-

JIYYUTh B CBOUX CTPYKTYpax BTOPOE U3MEPEHUE pasyMa U CTPYK-

Typ BropuyHon Marepun a2, ClIeNaB MX TUIOCKOCTHBIMU K Bpa-
IIAIOIIVMMUCA BOKPYT CBOEU OCH.

Oxonuanue nukJjaa Tpera-IOra

HakoHen-to Mbl JOOpayiMch /10 OKOHYaHMs LuKJIa Tpe-
Ta-l0ru. «BwuiTAruBaercs» B MJIOCKOCTHOM JUCK BECh TUIIMYE-
CKuil Mup MuHepasoB, NOCTENEHHO NOMIOIASCh MJIOCKOCTHBIM
TUNUYeckuM Mupom Pacrenuil. JIluHeitHast CTpyKTypa nepBuY-

HOM Marepuu cTaporo Mupa BpeMeHU al-al npeoOpasyercst
B IUIOCKOCTHYIO, IPOCTPAHCTBEHHYI0, BTOPUYHYI0 Matepuio Ho-



o 1.2 oo
BOI'0O Mupa Pacrenun ao-a -a”. OHa CTaHOBUTCS ABOHUHOM: I'a30-

obpa3zHou a’u TJIa3MEHHO-MUHEPAJTbHON a-al.

Ecnyu BHUMAaTENbHO MOCMOTPETh HA PUCYHOK 14, TO MOKHO
YBHUJETh, YTO TOJILKO Kpai JIMCKa IJIa3MEHHOM TUIAaHEThl OJIM30K
K oOnactu nepBUYHOM Marepuu, eme He BOIIEIIIYI0 B HETO.

[Monyyaercsi, 4TO OH 3HAYMUTENILHO OOJiee pa3orpeBaeTcs, YeM

BHYTPEHHMIA LIEHTP AUCKOOOpa3Hoil ruiaHeTsl. [1nasma a, cko-

pee Bcero, Oy/IeT CylecTBOBaTh TOJIBKO CHAPYKU TUCKOOOpa3-
HOW TUTAaHEThI, MUHEPAJIbI al OKaXXyTCsl Ha €€ BHYTPEHHEH CTO-

poHe, a razooOpa3Hasi cpena a’ oOpasyeTcsi yKe BHYTpH He€,
opmupys «He60», THIe TemIieparypa Cpe/ibl IBHO JOKHA ObITh
em€ Huske. Toraa nuaHeTa y Hac Kak Obl [OTy4aeTcst «<BOTHyTasl»
¢ HeOecamy BHYTpHU He€. JKM3HBb MIIOCKOCTHBIX CYIIECTB 37€Ch
MPOXOAUT HE CHAPYKH, & BHYTPU ILJIaHEThl. Mbl IOKA OCTaBUM
9TOT BBIBOJ] M TIOCMOTPUM Ha TO, KaK «BOTHYTas» IUIAaHeTa Ipe-
BPATUTCS Jlajiee B «BBIMTYKJIYI0», Be/lb Mbl CETOIHSI UMEEM €€ Ta-
KOBOW.

E1é MOXHO MpenoyokuTh, YTO HALM PACTUTEIbHBIE TIPE-
KM UMEJIM Ta3000pa3Hble Tela M KW B Ta3000pa3HOM ILIOC-
KOCTHOM TunudeckoM mupe Pacrenun. VX pasym yxke cran
OoJsiee COBEpIIIEHHBIM OTHOCHUTEJIBHO pa3yMa MHUHepasioB. Ero
YPOBEHb MOAHSJICS O TOYEUHO-TMHENHO-TIJIOCKOCTHOTO pa3yma

BTOPOTO M3MEpEHUsI a’. OH BrIIOUAeT B cebe Bee TPU ypPOBHS

pa3yMHBIX CTPYKTYP a%-a'-a’, kak nokasauo Ha pucyHke 15.

DTOT MIOCKOCTHOM MHP OYCHb XOPOIIO BUZCH HA ITPUMEPE CO-



BpPEMEHHBIX pacteHuil. OHM UMeIoT cTedIM B BUE JIMHUM, a JIU-
CThsI B BUjIe TIocKocTed. Ho nmaske mx cTeOnu co3MaHbl U3 TPY-
OOK, KOTOpble €CTh HU UYTO MHOE, KaK MJIOCKOCTH, CBEPHYTbIE
B TpyOKy. PacTeHus o cBoeil cTpykType Moly4aloTcsi HOJHO-
CTBIO JINHEWHO-TIJIOCKOCTHBIMM.

Cy1uecTByeT CMMBOJIMYECKUNA U JAXKE PEAJIbHBIA IIPUMED I10-
JoOHOM ra3o00pa3Hoil MBUIM3aMy. Ecin mocMoTpers Ha Ha-
11e 0ObIYHOE HeOO, TO MbI B HEM YBUANUM 00J1aKa, KOTOPBIE U SIB-
JISIOTCS TIPE/ICTABUTENISIMU TOM JaN€KOM MBUIM3ALMH Ta3000-
pasHbIX cymniecTB. TonbKo Torga OHM OBLIH TUVIOCKUMH, 2 He 00b-
€MHBIMU, KaK y HaC cerofitsi. JK13Hb IIIOCKOCTHBIX CYIIIECTB Obl-
Ja nogoOHo! uM. Ob1aka MOTYT POKIATbCsl, PACTH, COEIUHATD-
cs1 ¥ 0Opa30BBIBaTh OOJIBIINE «Tella», MOMIOMATh cede Mmogo0-
HBIX, ymuparb. Ho MBI el€ He BUIUM caM BO31yX, & 9TO yXKe Ia-
3000pa3Has cpena ooutanusi. Mbl 1axe MOKEM MPEoIOKHTh,
YTO ra3000pa3Hble CYIIECTBA MOI'YT YIpPABJIATh yparaHoM, Tai-
(ynomMm, Oypeii, MPOCTBIM BETPOM WJIH, BOOOILIE, OT/IBIXATh HE I1Ie-
BEJIACh.

[To Mepe ocThIBaHUS IJIaHETHI 3TU ra3000pa3HbIe CYIIECTBA,

BCE OoJIee MOIOJTHSISICh HOBBIMH SJIEMEHTAMU a2, CTaHOBATCA 00-
Jee TsokEnbMUA. OHM Jajiee MOCTENEeHHO OMYCKAITCS K MHUHE-
paJIbHON MOBEPXHOCTHU TUIAHEThI, KOTopasi BCE Oojiee OCTHIBAET,
IJIe U «ITyCKAIOT KOPHW», MIPeBpaIiasch B EPBbIE paCTEHMUS.
JlaBaiite 1 371€Ch ONpPENEeTUMCS: Mbl yXke UMEEM IUIa3MeH-
HO-MHUHEPAJIbHYIO TUIAHETy BpeMeHU, 0OpPa30BaHHYIO IKJICKTH-
yecko cwior +E B nukie Carbsa-l0ru; B nukie Tpeta-tOru mbt



YK€ UMEEM TpU YPOBHA HpOCTpaHCTBeHHOIU/I CTPYKTYPbL ao-al-az,

YTO TOBOPUT HaM O TOM, YTO ITU MaTepHrasibHble YPOBHU 00pazy-

I0T YK€ CBOIO ILJIa3My a’, cou MMHEPAJIBI alu (popmupytor pu-

3U4ecKylo (hopMy pacTeHUi a’.

HJ'IEBMCHHO-MI/IHepaIIbHaH IJIaHETA4, KaK MbI OIIPCACTINIINCD

0

paHee, IOJIy4aeTcsl y Hac ABYXCIIORHOI: onuH eé cioii a’-a' mpu-

Oal - npoctpaHcTBy. Pac-

HA/JIEXKUT BPEMEHHU, a JPYTrOu CJIOU a
TeHus a’ MOJTYYalTCS B 9TOM IIMKJIE TOJBKO MPOCTPAHCTBEH-
HbIMU. OHU «IIPOPACTAIOT» TOJBKO HA MPOCTPAHCTBEHHOM CJIOE
3TOM IJITA3MEHHO-MUHEPAJIbHOM IU1aHeThl. CTpyKTypa (popMupy-
€MOl KBaHTOM CBeTa 1 IIaHeThl Hac BCE Oosee u 0ojiee yauBJIs-
er.

B03M0OHO, IMEHHO 3/1eCh BO3HUKJIUA NIEPBbIE PACTUTEIbHBIE
(opmeI ¢ razo06pa3HBIMK CTEOISAMU U OOJIee «TBEPABIMU» KOP-
HSIMU, KOTOPbIE TPOHUKJIM BHYTPb MUHEPAIbHOU MOBEPXHOCTU
OCTBIBAIOLEN TJIA3MEHHOM I1J1aHeThl. [TocTeneHHo, K KOHILY IIUK-
na Tpera-lOru, arperatHoe COCTOSIHHE TIIOCKOCTHBIX ra3000pas-
HBIX YaCTHUI[ MOIJIO U3MEHUThCS. MBI TIpearnonaraeM 37ech Io-
SIBJICHHME TEepPBbIX aTOMOB BOJIOPOJIA Y Tejivsl, KaKk ONUCAHO Ha-
MU paHee. B konue nukia Tpera-lOru v B Havasie cieayromero

NIEPEXOJHOI0 Meprona a* CTano BO3MOXHBIM nposiBieHue 60-
Jiee CJIOKHBIX aTOMHBIX JIEMEHTOB. DTU HOBbIE YK€ OObEMHbIE
«TBEpPAbIC» YACTHIIBI, OTJIMYHBIE OT ra3a, Aajee o0Opa3yloT MUHE-
PaIbHYIO CYIITY ¥ BOAHbIe MOpsl. OHU ke MOCTENeHHO HAYMHAIOT
BXOJUTb U B CTPYKTYpPY PacTUTEJIbHBIX (POPM.



STO NPEATNOIOKEHHE O MOCIE0BATEIBHON BOMIOLINMU CTPYK-
Typ 71eMeHTOB Matepun, KoTopasi OyAeT UITH NapajiebHo 00-
miedt 3Bomonuy COJTHEYHOW CUCTEMBI, MOXKET ObITh BEPHBIM, €C-
JIM UICXOOUTD U3 JEVCTBUS ONPENEIEHHBIX CUJI B IIMKJIaX. [laBan-
Te MONpoOyeM J10Ka3aTh MPaBUIBHOCTb TOTO MPEATOIOKEHHS,
JUIS1 4ero NpuBeAEM onurcanue popmupoBanus BeenenHou, njan-
Hoe B pazzene «Kocmonorus» [S]:

«Cnycmst 3 MUHymol nocae HaA4and pPacuupeHust
memnepamypa 60  Bcenewnoli  ynana  npumepHo
00 Murauapoa 2padycos, u Cmaau NPOUCXo0Uums siOepHbvle
peaxkuuu 00veOUHeHUsT NPOMOHO8 U HEUMpPOHO8 8 sope
amomog zeausi. B peaynemame nocae 5 munym pacuupenus,
naazma Bcenennoti cocmosina na 30% u3 s0ep amomos
eenust u Ha 70% uz a0ep amomos eodopooda. FoepHvle
PeaKyuu K SMomy 6pemeHu 3amyxau, U XUMUUECKULi
CcOCMas NAa3mobl OCMAANCSL HEUBMEHHBIM C MeX Nop, 6NA0Mb
00 HAWE20 BPEMEHU» .

KoHe4HO, 3TO TOJBKO MPEANIONOKEHUS, YTBEPKIEHHBIE HA-
nie Haykord. Ho 4To Ham eme€ Hazo 711 JoKa3aTesbCTBa OIU-
CaHHOro HaMu razooOpasHoro 1ukiaa Tpeta-lOra? Tonbko Bpe-
MsI SBOJIIOIIMY TaM yKa3aHo He BepHO. He Moriu Tak ObICTpO Ha-
4yaTbCs S/IEPHBIE PEAKLIMKA C BOSHUKHOBEHUEM fJIEP aTOMOB BO-
nopoaa u resusi. [{is 3Toro TpedoBaIrch MUJUIUOHBI JIET SBOJTIO-
1IMH, YTO TIOATBEPKAAETCS Jajiee.

«Cnycmsi MUAAUOH nem memnepamypa eé (naasmbl)
ynana npumepro oo 4000 K. B smy snoxy npousouino



npeepauierue nAa3mol 8 HEUMpAanbHblil 243 — NEKMPOHL
3aX6aMbIBANUCH — AMOMHBLIMU — A0paMu... /o  3moeo
nepuooa, naazma Ovina Henpo3pPauHas ONsi PeAUKno8020
uznyuenus. Ilocae pexombunayuu 2a3 cman NPo3PAUHbIM.

oaenenue 6 Henpo3pauHoll NAA3Me Meudno CUNam
MSA0MEHUS COOUPAMb BEUECINBO 68 OMOENbHBIE C2YCMKU
U 00pa3z06vI8ANL OMOENbHBIE MEAA U UX CUCHEMbL» .

[TpakTrvecku onsTh NOJIHOE MOATBEPXKICHNE HAIIUX ITPEIIO-
noxenuid. Ilocne minasMenHoro mupa oOpaszoBajicsi ra3000pas-
HBIIA MHP, a €ro HeMPO3PaYHOCTh B HAYAJIHBII MOMEHT TOBOPUT
0 TOM, YTO Jajiee IUIa ero PeKOMOUHAIIUS TTOf] CTPYKTYPhI KBaH-
Ta cBeta 1. [locne pekomOMHaIMK ra3000pa3HOrO MUpa B KOH-
e 1mkJia Tpera-FOru, korga Bce CTPYKTYpBI B Ta30BO [TMBUJIH-
3allMM PacCTaBIISLIMCh IO CBOMM MECTaM, MTPOU3OIILIO €ro OYu-
IIEHWE OT «TPS3HBIX» U HEraTWBHBIX CTPYKTyp. Torna m Hava-
7 (pOpMUPOBAThCS «MaJIeHbKKE TIepBOHAYAJIbHbBIC CTYIICHUS»
B Marepuu 1yis cnenyiomiero nukia. [lomydaercs, 4ro, B 4acT-
HOCTH, (PM3UKA W KU3Hb MIEHTUYHHL. PaccmarpuBarh (pusuky
¥ JKWM3Hb OT/JEJTbHO HENb3sI.

Oobparumcsi CHOBa K TOMY K€ UCTOYHHUKY, IJIe TOBOPUTCS O Ha-
e [anaktuke:

«... Hawa Tanrakmuxa npeocmaensiem  coOol
OUCKOno0oOHoe 00pazoearue, YMoMUaroueecss K UeHmpy.
9mom OUCK HeOOHOPOOeH: OH UMeem  CNUPANLHYIO
CMpYKmypy U 6pawaemcs. ¢ NePeMeHHOU  Yen080li
CKOpOCmblo, 00AvULell 8 UEHMPANLHBIX 00AACMSX OUCKA,
MeHblUteli Ha e20 nepugbepuut.



...[anakmuky moocHo paccmampusames KAk OueHb
PA3PSICEHHbI 243, 8 KOMOPOM PONb MOAEKYL UPAIOm
36¢30bL.

.Mup  eanaxmux 60  Bcenennoli  00801bHO
pasnoobpazen. Takux earaxmuk, Kak Hawa (CRUPANLHBIX),
npuoausumenvro 80%...»

Huckoobpasznas popma 1 ra3000pa3HOE COCTOSIHUE TIPUCYT-
CTBYIOT U B ONUCaHuM [‘ajlakTUKK. DTO ONUCaHUE HATAIKWUBAET
HAC Ha OINpEAESEHHYIO MBIC/Ib: a YTO, eciu IuKJbl Maxa-lOru
pacrosaraloTcsi He TOJIbKO BHYTPU HalllMX 7-MU YPOBHEM 3BOJIIO-
1 COJIHEUHOW CHUCTEMBI, HO M «MapajljiesibHO» UM B Kocmoce
Bcenennoi?

ToJIbKO Ha HEro Mbl OTBETUM IO3JHEE.

O0BbéMHas NMBUIN3ALUS
nukJa /Ipanapa-lOra

[TnockoctHas nuBrwM3anus nukia Tpera-IOra u Bropuunas
Marepusi IOMOIJIM HAM HaWTH U TMPEAINOJIOKUTh HOBBIE 3aKO-
HOMEPHOCTHU 3BOJTIOLUM HE TOJBKO BHYTPU HEE, HO U CHAPYKH,
Ha CEeMU IUIaHeTapHbIX YpoBHsX [1]. IIBa mepBbix nukia Ma-
xa-lOru no3BomiM HaMm ONpPeeNUTLCA B TOM, 4T0 Marepus no-
CJIeIOBaTeIbHO OT IMKJIa K IUKJIy HapalluBaeT CBOIO ITyOUHY
B CTPYKTypax )OpM U YPOBHSIX U3MEPEHU B pa3yMe CYLIECTB.
Jluneiika riyOMHBI CTPYKTYp YacTuil Matepun roy4vaercs clie-

JYIOLLEH:



— 0 — N3nauvanbHOE BelniecTBo;

— a’ — equHuMuHas, TOYCuHAs cTpyKTypa Ddupa (11a3ma);

—a! - unHeiinas CTpyKTypa nepsuuHord Marepun, nuki Ca-

Ths1-IOra (MuHEpAJIBI);

— a — IIOCKOCTHAs CTPYKTypa BTOpUYHOM Matepuu, MK

Tpera-tOra (pacreHus).

OHa no3BoJIIeT HaM ONPENEIUTh 3aKOHOMEPHOCTU CTPYKTY-
pupoBaHus Marepuu B IUKJIAX €€ 3BOMIOIMUU. Mbl BUOUM, YTO
CTeNeHb €€ M3MEPEHUIl OT IMKJA K IUKJIY MOCTOSIHHO PaCTET
Ha OfIHY €IUHUILY. DTO MO3BOJISIET HAM CIIOKOWMHO MPEATIONOKUTh
CJIEAYIOIIME CTPYKTYPbI ABYX OCTABIIMXCS HUKJIOB Maxa-tOru.

Hagaiite, 4yTOOBI emE Oosiee YOeqUThCS B ITOM, MEperaem
K cienyomeMy TperbeMy LMKy Jsamapa-IOru. Hac B sTom
LMKJIEe yKe OXKUJAeT TpeTUYHasi CTpyKTypa Martepuu a’. Ecre-
CTBEHHO, CHaJyaJla BO3HUKAET HOBBIN MEPEXOMHON MepHOL a’t,
OH no3BojsieT BTOpUYHOM Matepuu MpOCTpaHCTBA MEPEUTH
Ha YpOBeHb TpeTuuHON Matepuu BpemeHu. OIsATh HaC OXKUIaeT
CMEeHa IUIOCKOCTer cocTosiHus Mupa [IpocTpaHcTBa KBaHTa cBe-
Ta 1.

Tpetwit nuka [pamapa-lOra sBHO OymeTr packpwiBaTh B ce-

06e 00bEMHBIE CTPYKTYPhl BPEMEHH C U3MEPEHUEM a’. dro yiKe

OydeT ypoBeHb TpeTUuHOW Marepuu al-a'-a’a’, [ukn [IBana-

pa-FOru — 3T0 UKJT TUITUYECKOTO OOBEMHOTO MHUpa BUTATBHBIX
(’KMUBOTHBIX ) CyIIecTB. B cOOTBeTCTBUU CTPYKTYpOIi KBaHTa CBe-
Ta 1 pucyHka 6 oH npoxonuT Bo BpemeHu mupa IIpocrpancrBa



npu padbote ero nekTpudeckor cwibl -E. [Ipexne, yeM HayaTh
€ro OmnrcaHue, HaM HeOOXOOVMO OINPEAETUTHCS C OKOHUYAHUEM
nukJia Tpera-FOru u HayanoM nepexogHoro nepuoaa a’".

B ero nauase Mbl MMeeM IIJIOCKOCTHBIE JaCTUlbl BTOpHUY-

HoW Martepun a%-a'-a® u mwiockocrHbIe pactuTesibHble (DOPMBI
Ha TUIOCKOW TUCKOMONOOHOM TUIaHeTe, MOKA3aHHOW HA PHCYHKE
14. B aToM 1uKJIe oHa oOpeJia IJIOCKOCTHBIE Ta3000pa3Hbie hop-
MBI M TaKOU ke Tunuyeckui mup Pacrenuit. [lepexognon nepu-

ona’t k nukJty JIBanapa-fOra BpeMeHt OTKphIBaeT IEPCIIEKTUBY

JUTSI TIOSIBJICHUSI OOBEMHBIX CTPYKTYP a’.
Crnenymomui MaTeMaTUYeCKUil CUMBOJI, UAYILIMI 32 IJIOCKO-

CTbIO, — 3T0 OOBEMHOE W3MEpPEHUE YPOBHS a’. TliockocTHast
uuBWIM3alMa Pactennit u3 BropuyHo Marepun 3akaHUMBaeT
CBOE CYLIECTBOBAaHME W JIOJUKHA TOSBUTHCSA HOBAs LIMBUJIM3A-
11s1 OOBEMHOTO KMBOTHOTO MHpa BpPEMEHHU TpeTUYHON Mare-
pun. Eciu Mbl nipeacTaBUM cebe MUp AMHO3aBPOB, TO OH SIBHO
OyneT CuIbHO OOBEMHBIM, CY/IsI IO MX OTPOMHBIM U CHUJIBHO pas-
OyThIM (popmam.

KBaHnt cBera 1 npogomkaer cBo€ HUCXOXKIeHHUE B Marepuio
(pucyHOK 6) 1 Ha MECTO MarHUTHOM cuibl +H cHOBa nmpuxogur
9MEKTPUYECKasi CUJIA, TOJIBKO OHA yike OyJeT oTpuuarebHou -E.
MBe1 nonyyaem HOBbIY 1K [[Banapa-Oru, o6pa3oBaHHbIH 3J1eK-
TpUAYECKOU CWIION -E, KoTOpas yke UMEeeT OTHOILIEHUE K BpeMe-
HMU, a He NIPOCTPAHCTBY, KakuM Obu1 1K1 Tpera-lOru.

[epexonHoii nepuon a’" HaunHaercs ¢ MaKCUMYyMa MarHuT-



HoOW cuiibl +H 1 MuHMMYMa 3nekTpuyeckor cuibl -E (pucyHok
6). 1/4 yactp yactui BropuuHon Marepun OCTaércs B cOCTa-
Be JIUCKOMOMIOOHO! IJIAaHETHI BO BTOPOM €€ cjioe, a 2/4 « -

HHe» acTi a’-a'-a” B 9ToM NIEPEXOIHOM IEepHOJIE a”* nocrenen-
HO MEPEXOAAT B IUNIOCKOCTh BpeMeHU. OHM CHOBA PACKPBIBAIOT-
Cs1 B CBOMX TOHKMX CTPYKTYpPax, yBeJIMUYUBAsA CBOU CTPYKTYPHBIN
YPOBEHB Ha OIHO U3MEPEHHUE.

CHOBa BO3HMKAeT IPOLECC NEPEXona M3 IIOCKOCTH Ipo-
CTPAHCTBA B IUIOCKOCTh BPEMEHHU. JTO MPOUCXOIUT B ITOM IIe-

PEXOIHOM MEpUoIe a?*. B HéM vacTHLpI BTOpUYHON Marepun
9CH-H npocTtpaHcTBa CTaHOBATCS YacTULAMU TPETUYHOM Ma-
tepun DCH+E Bpemenu. X cTpyKTypbl U3 MaTEPUATIbHBIX CHO-
Ba CTAHOBSATCSI SHEPrUel BPEMEHHU, NEPEXO/s Ha YPOBEHb Tpe-
TU4YHOU Marepun a%-al-a’a’.

B nukine [Ianapa-IOru Mel nosrydyaem HOBBIU, TPETUN SHEP-

reTHYecKyil CJIOH TIIAHeTH a° , 4aCTHULIBI KOTOPOro NpUHAAJIe-
*kat BpemeHu. JlaBaiite 0003HAYMM TMOTyYEeHHBIE CJIOU TUIAHETHI
10 YPOBHSM UX CTPYKTYpPbI M TUIly Marepuu:

— IlepBblil cOil — TMJIa3MEHHO-MHUHEPAIbHBIII C YPOBHEM

1
CTPYKTYPbl SHEPr€TUYECKUX YaCTHUI] a%-a OTPUILIATEJILHOTO Bpe-
Menu - T, neppuuHas Marepusi.

— Bropoii cioii — mIa3smMeHHO-MUHEPaIbHO-PACTUTENbHBbIH,

C YPOBHEM CTPYKTYpPbl MaTepHaJIbHBIX YaCTHUI] al-al-a? oTpula-

TEJILHOTO IIPOCTPAHCTBA -S, BTopuuHas Marepus.
— Tpetnit cnom, IIa3MEHHO-MUHEPAIbHO-PACTUTENIbHO- K-



BOTHBII, C YPOBHEM CTPYKTYPbl SHEPTETUUYECKUX YACTHI] a-al-

a%-a> IIONOKUTENBHOTO BpeMenu + 1T, TpetnuHass Marepus.

B nwmkne panapa-lOru snexktpuyeckas cuia -E HaumHaer
NPUTATUBATh K AUCKOOOPA3HOH TUIaHeTe U3 00JIaCTh «JTUIITHUX >
yactul] equanuHble DCH-H BTrOopruHOi Marepuu, nepeBoas ux
U3 MIPOCTPAHCTBA B IUIOCKOCTh BpEMEHHU. 2/4 yacTull BTOPUUHOM
Marepun 9CH-H nepexonar B HoBbM 1K [IBanapa-IOru. 9to
MO3BOJISIET MONYyUnTh BTOpuuHylo Matepuio DCH+E Bpemenu.
1/4 e€ vactuiy 9CH-H ocTa€tcs B mpoCTpaHCTBE B COCTaBE BTO-
POrO CJI0s1 TIJTAHETHI.

Hanee mpormecc paboTel ¢ Martepueil Oyner aHaJOrM4YeH
npenplaymmM mukiaam Maxa-FOru. 2/4 yactun BropuyHord Ma-
TepUM MEPEXOAAT Ha HOBBI YPOBEHb CTPYKTYpPbl M CTAHOBSITCS

TpeTu4HON Matepueii. DTo NO3BOJSET MOMYUUTh OTHYIO CTPYK-

TYpPY MHpa ZKuBOoTHBIX 30—81—32—33. TonbKo 31€Ch €CTh OJJHA OCO-

OEHHOCTb B TOM, YTO STOT LUKJI [IPOXOJUT B INIOCKOCTU BPEMEHH,
a He B IJIOCKOCTH IpocTpaHcTBa Mupa IIpocrpancrsa. Bo Bpe-
MeHM (POpMUPYETCS TOJBKO BUTAJIbHASA CHJIA, KAK SHEPrus, KO-
TOpas MO3BOJIAET YaCTU BBICIIUM PaCTEHUAM HayaTb JIBUTaThCA,
TpaHC(POPMUPYS UX B KUBOTHBIX.

Ilepexon yacTuLl U3 MPOCTPAHCTBA BO BPEM I BO3ZMOKEH TOJIb-
KO 4epe3 TpaHC(OpMALUIO NTPOCTPAHCTBEHHBIX MAaTepPUAJIbHBIX
(opm B 3HEpreTueckue (popMbel BpeMEHU. MBI 9TOT SHEPreTH-
YeCKUIl MUp Jaxe MpeAcTaBuTh cebe He moxkeM. Ho Hare uc-
CJIeloBaHKe NMPUBOAUT HAC UMEHHO K HeMy. KBaHT cBera 1, X0-



TUM Mbl TOTO WJIM HE XOTHM, MEPEBOIUT MPOCTPAHCTBEHHBIN
nepyoJl AEUCTBUSI MarHUTHOM cuiibl +H B nepuos BpemeHu, Ko-
TOPBII 0OecreunBaeTcsl ero MeKTpudeckon cunoi -E. [laBaiite
paccMoOTpuM e€ aercTBue B Lukie [IBanapa-tOru.
EcrectBeHHo, anekTpuueckas cwia -E Moxer B3aumoneu-
CTBOBaTh TOJBKO C JEKTpUYECKON cuiou +E, koropas panee
copmupoBaia IJIa3MEHHO-MUHEPAIbHYIO ILlaHeTy. E€ cioun

IUIAHETHl COCTOMT M3 MEepBUYHOM Marepuu a%-a' CH-E, xo-
TOpHIX OHA K ceOe mpuTsHyita. HoBas snekTpuyeckas cuia -
E kak Obl [IeificTByeT U3 LIEHTpa CUCTEMbl, KOTOPBII MOKa OKa-
3bIBA€TCA JBOMHBIM. DTO MPUBOIUT K BHITAJIKMBAHUIO IUIAHE-
ThI, coiepkariyio B cede yactuiisl DCH-E nepsuunoit Matepun,
U3 LIEHTpa CUCTEMBI K €€ Kpalo, YTO pa3BOIUT JBa LIEHTPA CUCTE-
MBI JIpYT OT JIpyra.

BHyTpu 1u1aHeTsl, BTOpOM LIEHTPE, TaK K€ JEUCTBYET 3Ta CU-
Ja. Mbl IpUXOAUM K TOMY, YTO BHYTPH IUIaHETHI JIOJKHA JEH-
crBoBath 1/4 4vacte 3t10il cuibl -E, a emg 1/4 e€ yacts OymyT
JeCTBOBATh CHAPYKH IJIAHEThI B IEPBOM LIEHTpE cucTeMbl. [leil-
CTBHUE IEKTPUUYECKOU CrJIbl -E BHYTpH IIaHETH! TPUBOJUT K TO-
My, YTO OHa «paszayBaercs» B map. Yacruuel DCH-E BbITankn-
BAIOTCSI 9TOW CUJIOW U3 €€ LIEHTPa, YTO U MPUBOIUT K «pa30Oyxa-

HUIO» IUIAHETHI. 3 TUCKONOI00HO! a’ MIaHeTa CTAHOBUTCH 1Ia-

pooOpasHon a’. BHyTpu muianeTs! oO6pasyercs mycTora.
[1naHera yxe cTaHET UMEThb TPH CJIOs: iBa BHyTpeHHuX (DCH-
E u 9CH-H) u ogun — BHewnuii (CH+E). K BHyTpeHHuM cio-



siM Mbl MOxkeM oTHecTu niepBbiid DCH-E u BTopoi cnou 9CH-H
IIJTAHETHI, 3 K BHEIIIHEMY CJIOK0 — HOBBIM, TPETHM CJIOU U3 HEP-
rernyeckux vactui] DCH+E Tperuunount Marepuu, popm u cy-
HIECTB TUIIMYECKOro MUpa KMBOTHBIX. DBOJIOLMS TENIEPD MPO-
JOJIKAeTCsl B IJIOCKOCTU BPEMEHHU.

OpHoBpeMeHHO, 1/4 JacTh anekTpuueckon cuisl -E gercTBy-
€T B LIGHTPE CUCTEMBI, BHITAJIKMBASA 3Ty IUIAHETY W3 €€ LIEHTpa
Ha Oyayiyio opouty. B aToMm 1ukiie sanextpudeckas cuia -E Oy-
JIeT BO3[ECTBOBAThH HA BCIO TUIOCKOCTHYIO MAaTEPUIO U €€ YaCTh-
1B, «pa3/yBasi» BCE INIOCKOCTHBIE (POPMBbI BTOpUYHOU Marepun
B 00BEMHBIE CTPYKTYPBI TPETUYHON Marepum.

BekTtop Hampapnenusi e€ neiictBusi Oyner oOpaTHBIM 3JIeK-
Tpudeckoin cuwiie +E nukina Carbsa-FOru. Dta cuna, HaoO60poT,
JeucTByeT He Ha nputsikeHue yactul DCH-E k nenTpy miane-
Thl, @ HA OTTAJIKMBAHKWE U paciuvpeHue u3 Hero. OHa, NenCTBYs
BHYTPH BcexX (pOpM M CYHIECTB IJIOCKOCTHOTO MHUpa, PACHIMpPs-
€T UX M TIpeBpallaer B 00bEMHbIE (POPMBI TpETHUHOM Matepuu.
Ho 310 mpoucxoaut He BO Beex €€ (popmax U CyleCTBax, a TONb-
KO BHYTpPH TeX, B KOTOpPbIX CBETOM pacKpbIBAIOTCS HOBBIE 00b-
émHble CTpYKTypbl. He Bce pactutenbHble (pOpMBbI CTAHOBSITCS
JKUBOTHBIMHU.

KoneuHo, 3TOT nporece pacimpeHus MPOUCXOJUT NOCTEIIEH-
Ho. B konne mukia [panapa-lOru obpasyercst mapooOpasHast
TUIaHeTa, KOTopasi 3aHMMaeT CBOE MeCTO Ha Oymylell opouTte,
HO KOTOpasi 1o Hey Moka He Bpaiuaercs. [lnaHera umeer ot-
pULIATENbHBIA NEKTPUYECKUM 3apsij -E, 4To U BBITAIKMBAET €€



U3 IIEHTpa JEUCTBUS NEKTPUUECKON CUJTBI -E K Kpaio CUCTEMBI,
Ha CBOIO OyayIIyio opOuTy. DnekTpudeckas cuia -E neiicTByer
TOJIBKO JIMHEWHO. [11aHeTa npogokaeT Bpalarbes, packpyyeH-
Hasl MarHUTHOM cuitoit +H, moka TosbKo BOKpYT cBoeit ocu. [la-
BaiTe 3TOT Mpoliecc N300pa3rM Ha puUCyHKe 16.

O6bémHbIN LMK Oeanapa-t0ra
BropmyHan (Mup Bpemenu)

Martepua ConHue
£\ D)

CeeTAWanca
obnacte
i NALTER
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csoeit ocm +E

MnaHera e
CHUCTEMBI e 99
TpeTuuHan -E,-H
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] 2 3|
{a‘-a]-a -a| BbiTankueaHune

Ha pucyHnke 16 Mbl BuIuM okoH4YaHue 1ukJia [Isanapa-fOru.
[IlapooOpa3Has miaHeTa BBITOJIKHYTa Ha CBOKO OPOMTY, MO KO-
TOpOM MOKa He BpalaeTcs. B 1ieHTpe cucteMsbl AeUCTBYET JIeK-
Tpuueckas cuia -E, kotopas nputsrusaeT k cede yactuiisl DCH
+E BropuuHoii Matepuu. B stom 1ukie obpasyercsa ComHile,
n60 1/4 yactp e€ yactuiy OyeT MPUTSHYTHI K [IEHTPY CUCTEMBI,
a BTOpasi 4acTh 4acTull — K 1uianete. OHM 00pa3yoT e€ TpeTuit
cioit DCH+E tpetrunoit Marepun Bpemenu. OH yxe oOpasyeT-
Cs1 CHAPYKU TUUTAHETBHI.

Heno B ToM, 4TO B IEPBBIX ABYX LMKJax Maxa-lOru Bce
yacTilbl Marepun pacrojiaraiicb BOKPYT LIEHTpPa CHCTEMBI.
VMIMeHHO MO3TOMY OHUM C KaXkJI0W HOBOW CWJIOM HANOJHSIM 4Ya-



CTULIAMM BHYTPEHHHME CJIOM IUTaHeThl. B nukiie [Iganapa-lOru
YaCTULIbI BTOPUYHOM Martepuu HaXOAsATCSA B €€ LIEHTPE, KOTOPBIU
YK€ OKa3bIBAETCS CHAPYKU IUIAHETHI, 4 HE BHYTPU HEE, KaK 3TO
obu10 panee. 1/4 yactp yactun DCH+E unér Ha popmupoBanue
BHEIIHETO SHEPreTUYECKOTO CJIOS IJIAHETHI, a aApyras 1/4 Jacte
€€ YaCTHIl OCTAETCS B LIEHTPE, CTAHOBSACH «CONHLIEM».

Tenepb Mbl NOJIy4aeM TPEXCIOMHYIO IUIAHETY, ITPUYEM, ABa
CJIOs1 TIJTa3Mbl, COCTOSIIMX U3 pazHononsipabix DCH Bpemenu Oy-
JyT Kak Obl MPYKUMATBCS PYT K JIPYTY, HO UX CHJIBI OyNeT pas-
HOHAIIPABJIEHHBIMHU, KaK 3TO [TOKA3aHO Ha MPAaBOU YaCTU PUCYH-
Ka 16.

Yactunp DCH-E u 9CH+E mexay coOoii KOHTaKTUPOBAaTh
He OymyT. OHM UMEIOT Pa3Hble 3HAKOBBIE COCTOSIHUSI CBOMX TIJIOC-
KOCTEH, TO €CTb OHM HaXOAATCSA B Pa3HBIX INIOCKOCTSAX BPEMEHU
mupa [IpoctparctBa. OHu ObI IOMKHBI K JPYT APYTY NPUTSIHYTh-
Cs1, HO 3TOTO He TPOU30MAET. Mex 1y HUMu OyIeT CyIiecTBOBaTh
«IIPOMACTb», KOTOPYIO OHU, UMEsl Pa3HbIe IJIOCKOCTU COCTOSIHUM,
NIEPEUTHU HE CMOT'YT.

Wrak, kBaHT cBeTta 1 pacKkpbiBaeT M3 ceOsl HOBBI YPOBEHb
CTPYKTYP YacTHILl TPETUUHOW MaTepuu, HO pacKpbIBaeT UX yxke
B IJIOCKOCTU BpeMeHu +T, kotopasi (pOpMUpYETCsl MEeKTpryIe-
CKOU cwIo -E, MyTéM npuTsSkeHUsA 4acTUl] BTOpUYHON Mare-
puut DCH+E Kk ruiaHeTe v K UEHTPY cucTeMbl. Mbl IOTy4Yaem Iie-
pexon tunuyeckoro mupa Pacrenuii BropuuHor Martepuu rpo-
CTpaHCTBa B TUINWYECKUI MUpP ’KUMBOTHBIX TpeTM4HO Mate-
puu BpeMeHHU. Ternepp BCe 3TH «JIMIIHKAE» JIeMEeHTs Marepun



(2/4 yactm) nukna Tpera-IOru nepexonAr B IJIOCKOCTb BPEMEHU
Y CTAHOBSATCS YK€ €ro YaCTUllaMHu.

B stom 1ukiie Bo3Hukaet ColnHile, KOTopoe nepeacT IiaHe-
T€, IOCPE/ICTBOM SHEPreTUYECKOM CBS3U C HeM, 1/4 yacThb yacTuil
S9CH+E tpernunoii Martepun. be3 takoii nepenaun 4actuii Tpe-
tuHOi Matepun ot ConHIIa K TUlaHeTe, 00pa3oBaHue e€ HOBO-
ro cJiost OyaeT HeBO3MOXHO. Tereps ITyOrHA CTPYKTYp THUITHYE-

ckoro mupa JKMBOTHBIX CTAHOBUTCSI OOBEMHON HA YPOBHE a’.
HaBaiite cHOBa BepHEMCA K VcTtune. Bo BHenHeM cnoe muia-
HETHI, MocJie oOkoHYaHus nukia JIpamapa-lOru u ero oopazoa-
HUs1, CYIIECTBYET OCTATOK «JIMIIHUX» YACTULl TPETUYHON Mate-
pYH, KOTOpHI paBeH 1/4 YacTu OT oOIIero KoamdecTBa e Ja-
ctull. ICTUHBI B KOHIIE 9TOT0 [IMKJIa OCTAETCS POBHO CTOJIBKO Ke.
[Tonyuaercs, yro UctuHy 1 TpeTruuHyio Matepuio MOKHO OTOX-
JEeCTBUTh, KOO OHA TOJHOCTHIO 3aBUCUT OT KOJIMYECTBA «JIMIII-
Hux» DCH+E B cucreme. B koHne nukna [Iganapa-tOru Tonb-
KO 1/4 yactp yactuny DCH+E oka3niBaoTca 3aaeiicTBOBAHHBIMU
B (pOpMUPOBAHUM IJIAHETHI, HO B LIEHTPE CUCTEMBI €I11€ OCTAHET-
cs 1/4 gactp ot Bcex yactun, Matepuu, kotopbie OyayT ConH-
LEeM JyIsl 9TOM IUIaHeThl. «JIuiHss» 1/4 yacTh yacTuil TpeTuy-
Hoit Matepun DCH+E Oyayt nanee oOpaiieHsl B HOBOM Tiepe-

XOIHOM rieproze a>* pucyHka 6.

Torga 3/4 yactu Martepuun, KOTOpBIE YK€ NEPELUIA U3 LUK-
na Tpeta-l0Oru B Tunuyeckuii Mup JKUBOTHBIX, CTAHOBSITCSI TPe-
TUYHOU Martepueit n 0OpeTaioT B Hell BUTAJIbHBIN pa3yM YPOBHS



a>. D10 BeIET K notepu Mctunel B koHue 1ukia [Ipanapa-tOru
Ha TaKylo ke BeJIMUMHY, Ha 3/4 Jactb oT He€. McTuHa, oT 11K
K LIMKJIy, IOCTENIEHHO 3aKPbIBAETCS, @ YPOBEHb pa3yMa MaTepH-
aJIbHBIX (DOPM M CYLIECTB BO3pPACTaeT.

Ha pucynke 16 ¢ npaBoit CTOpOHBI MBI ITOKa3aau (hopMUpye-
MYIO TUIaHeTy B paspese. E€ BHelHMi cioil Kak pa3 oOpa3oBa-
Jm vactuipl TpetnyHor Marepun DCH+E nipu nomoriu smnek-
TPUYECKOU cHJbl -E, KoTOopasi paboTaeT ¢ HUMH Ha MPUTSIKEHUE
B CTOpOHY IleHTpa. E€ BHYTpeHHIOI CTOPOHY 00pa3yloT 4acTu-
upl Marepun DCH-E. OHu, npy NOMOIIM 3TOM K€ JIeKTpruye-
ckoil cuel -E, paboTtalor Ha paciimpeHue yepe3 OTTaJIKUBAHUE
UX OT LEHTPA IJIaHEThl. MBI 110JTy4aeM BCTPEUHOE AENCTBUE STUX
aByx anekrpuueckux DCH Bpemenu, kotopsie (hOpMUPYET TOH-
KYIO SHEPreTUUYEeCKYI0 TOBEPXHOCTb YK€ MYCTOTENOM MJIAHETHI.

[1naHera Tenepb OKa3bIBAETCS IBOMHOM, UMEIOIIEH KaK BHEIII-
HIOIO, TaK ¥ BHYTPEHHIO oBepXHOCTU. Eciu B34Th AJ151 pume-
pa riaHeTy 3emJist, TO oHa OyJIeT aHaJIOTUYHOM 110 CBOEMY CTpOe-
Hu1o [3]. C HauaoM IeMCTBUSA NEKTPUUYECKO CUIIH -E B ieHTpe
cucteMsl ciior orpuriaresbHbix yactui] DCH-E nnaneTsl, nputs-
HYTBIX paHee MOJIOKUTEIBHON MEKTPUIecKor cuiion +E B LUK-
ne Carps-I0ru, kak Obl «pasayBaeTcs» OT e€ BHyTPEHHEro IeH-
Tpa ¥ TOTOB Pa3JIeTeThCs Ha OTJeIbHbIE YacTHlIbl 00paTHO B Koc-
Moc. Bc€ Tak Obl M MpoM30IIUI0, HO 3Ta ke cuia -E HaumHaeT
NpUTATUBATh K cede n3 BropuuHoi Marepuu yactursl SCH+E,
KOTOpbIE YCTPEMIISIIOTCS K TUIAHETe U MPUTATUBAIOTCS K €€ LIeH-
Tpy. IMeHHO onM He paoT yactuiiaMm DCH-E nokunyTs miiane-



Ty, ypaBHOBewuBas ux. Ecim yactuupsl 9CH-E BhITankuBaorca
cunort -E, o yactuiiel DCH+E eft nputsaruBaioTcst 00paTHO, UTO
1 pOpMHUPYET TOHKUH CJIOU U3 ITUX JABYX TUIIOB YACTHI], KaK 3TO
MOKAa3aHO B MpaBoy yacTu pucyHka 16. Yactuup mianetst DCH-
H noka ocratorcst Ha rutaneTe 6e3 ABUkKeHUs1, (JOPMUPYS B CBSI3-
ke ¢ yactnuamu DCH-E BHYTpEHHIOI MOBEPXHOCTH IUIAHETHI.
Ha Hux 3ta anexkrpuyeckas cuia -E Hukak He Biauser. [1nanera,
Omarogapsi MarHUTHOM cuiie +H, mpoaokaer Bpaiarbcsi BOKpYT
CBOEM OCH.

OT1kyna Bo3Hukaet CouaHne?

V Hac BO3HMKJIa MHTEPECHAs] CUTYyalMsl B ONKMCAHUU JBOJIIO-
M B nukie [Iamapa-lOru: umeHHo 3aeck, no Kuure, nomxk-
HO BO3HUKHYTb CosHIle. MeXaHU3M ero NosABJIECHUS MBI YKE Ya-
CTUYHO OIUCAJH, rae 1/4 9acth oTpUIIaTeIbHON K TPUIECKON
cuibl -E, KOoTOpast JeficTByeT B LIEHTPE CUCTEMBI, IIPUTATMBAET
Kk ceOe vacturbl DCH+E, koTopsie n 00pa3yoT ConHile, Kak 3T0
MOKAa3aHO Ha pUcCyHKe 16.

JunHamuka ero popmupoBaHust OyIeT CIeAyoIIen: pacTyIas
1/4 dacTtp aneKTpryuecKoi cuibl -E cobupaer B ieHTpe CHCTEMBI
TaKoeE ke KoIM4ecTBO yactul TpernyHon Marepun DCH+E, va-
CTUYHO NlepeJaBas ux IuiaHere. IMEHHO oHUM OyAyT U3/1y4arhbCs
B CTOPOHY IUIaHeThl, Kak cBeT ConHua. Ho mianera cmoxer 3a-
Oparthb B ce0s1 TonbKO 1/4 yactury ero TpetnyHoit Marepun. B mie-

PEXOTHON Meprof a2 COJHLIE TOIBKO-TONIBKO HATHET dopmupo-



BaThCsl M K KOHILy 1ukJa JIanapa-lOru mbl nonyyum B LEHTpe
CUCTEMBI «JIMITHUE» YaCTULIbI BpeMeHU Marepuu, KOTopble J1a-
Jiee neperayT B HOBbIM 1IUKJ Kamu-FOru.

3nanue Equnoui Teopun Muposznanus [3] nogacka3biBaeT HaMm,
YTO LIEHTP CUCTEMbI U IIEHTP TUIAHETHhl OyayT OBYMs IIEHTpa-
MU €JUHOUW IUTAHETAPHOM CUCTEMBI, YTO HAMH JIOBOJIbHO TPY/I-
HO TIpeJICTaBiisieTcs. PaHee Mbl Onpeesisiif, 4To J1eKTpUuIecKas
cuia -E nieiicTByeT OqHOBPEMEHHO U B PABHBIX JOJAX KaK B LIEH-
Tpe CUCTEMBI, TaK U BHYTPH TUIAHETHI, KOTOpasi OyJeT e€ BTOphIM
rieHTpoMm. [ocrie BeITaIKMBaHMS TIJTAHETH HA OPOUTY, OHA JIOJIK-
Ha OKa3aThCsl BO BTOPOM IIEHTPE, KOTOPBIM €M U ITpeITHa3HaYaeT-
col.

MBbl camu pa3fesnisieM 3T [1Ba LIEHTPa CUCTEMbI CBOUM pasy-
MOM, a, Ha caMOM JieJie, OHH OyIyT eIMHON CHCTeMOM, KoTopast
umeet cBoil LleHTp Macc cuctembl, OOBETUHSIONIMIA UX. DJeK-
Tpudeckas cuia -E kBaHTa cBeta 1 OyaeT OIHOBpEMEHHO [eii-
CTBOBAaTh KaK CHAPY:KH IUIAHETHI B LIEHTPE CUCTEMBbI, TaK U BHYT-
pu B e€ nieHTpe. OHa OyaeT IelicTBOBAaTh BO BCEX YACTHUIIAX Tpe-
TMyHOU Marepumu. IIpy TakoM IBOMHOM pacKJjaje CUJIbl, HEHTP
crcTeMbl B KOHIIe 1ukJa [IBanapa-FOru Oyner umerts B ceOe TOJb-
KO «JIMIIIHUE» yacTullpl TpetnuHoil Matepun DCH+E, kotopeie
He neperayT Ha rianety. Onu Tak u ocranytcs CoHieM, KOTo-
poe o0s3arenbHO niepeiaeT B 1k Kanu-FOru.

Knura ykasbiBaer Ham Ha mnosiBieHue ConHua u JIyHbI
«Ha YeTBEPTHIN JICHb», KOI/Ia emeé He ObUIO JKUBOTHBIX, TO €CTh
riepe]] NOsIBJIEHUEM MX [IMBUIM3alMU. MBI Kak pa3 NoATBepk/1a-



o 2+
€M 9TO CBOUM UCCIICIOBAHUEM. B NEepexogJHOU IEpUo a , Kak

pa3, Bo3HukaeT CoJjHIIe U3 «IUITHUX» YaCTHUI] BTOPUYHON Ma-
TepuH, KOTOpble nepexofar u3 1ukia Tpera-lOru B ik JIBana-
pa-lOru. OHM Bce OKa3pIBAIOTCS B LEHTPE CUCTEMBI, (POPMUPYS
ConHue, a maHeTa JIeKTpUYeckord cwiion -E BbITankuBaeTcs
Ha cBoI0 opouTy. Jlanee U3 ieHTpa CUCTEMbI B CTOPOHY IJIaHEThI
HAUYMHAIOT TiepeTrekarb 1/4 Jacth yacTui] BropuuHou Matepuu.
Onu (popMHpYIOT €€ BHELIHUI SHepreTuyeckuid ciaor u3z SCH
+E, nokazanHblii Ha pucyHke 16.

B HOBBII mepexogHON TEepUon a>* b nonyyaeM CosHue
¢ 1/4 gacrelo yactuiy Marepun. Ham npuaérca nanee 3arisHyTh
B k1 Kamm-FOru, 9ro0bl 10 KOHIA TIOHATh IMHAMUKY «pado-
Th» ComHita. Jleso B oM, yto ComHile nukiia JIpanapa-tOru ot-
HOCUTCA K BpeMeHH, a tukja Kamu-FOru — 3T1o mpocrpaHcTBeH-
HBIA UK, rae CoNHIE yke IOKHO UMETh OTHOIIEHHUE K MPOo-
cTpaHcTBeHHOW Marepuu. 3aech HaMm uccienoBars CojHile ro-
pas3zo MpoIlie: Mbl [0 HEMY YK€ UMEEM ONpe/e/IEHHbIE 3HAHUS.
JlaBaiite 3Ty 4acTh UCCIe0BaHUs pa3doepeéM moapooHee.

Wrak, ConHile umeeT B cebe YacTHIIHI TpeTHUHOW Matepuun
9CH+E. Onu nepexonar B ka1 Kamu-lOru u npeaHasHavaioT-
cs st (popMUPOBAHUSI HOBOTO, MMPOCTPAHCTBEHHOT'O CJI0s TUIa-
HeTsl 13 DCH+H. Conniue cocrour n3 1/4 yactn gactun Mare-
pun DCH+E. OHu nOMKHBI KaK-TO MPeodpa3oBaThCsl B YaCTH-
bl DCH+H. MbI y:xe meem onvcanue 3toro mnpotecca [8]. On
3aKjIouaercs B ToMm, yto camo CoJIHIle HaM He BUAHO, a Mbl BU-
UM TOJIBKO €ro TEPMOSIAEPHBIN CJIOM, KOTOPbII OCYIIECTBIISIET



nepBoe npeoOpazoBanue yactul] DCH+E B Hekue HelTpasibHbIe
yactuibl DCH, KOTOpBIE MBI HA3bIBAET €TI0 CBETOM». JTOT CBET,
npuxonst ot CosHIa Ha MJIaHeTy 3eMJis, CHOBa MpeoOpasyercs
yke B yactuiibl DCH+H. imeHHO oHU (pOpMUPYIOT HOBBIH CJIOM
TUIAHETHI 3eMJIS.

371ech MBI PUXOIUM K TOMY BbIBOILy bruomu, KOTOpsIil TOBO-
put 0 ToM, 4Tt0o COJTHIIE AOJIKHO MOracHyTh. B KoHIle nukia Ka-
m-l0ru Bce yactuiiel SCH+E ot ConHia go/mkHBI OyayT TOJ-
HOCTBIO MIEPEUTH Ha TUIaHeTy 3eMJis. A KOraa MocjaeHsIsl ero ya-
crura mokuHet ero, To0 CONHIYY MPOCTO HeueM OyJeT CBETHUTb.
BriosiHe 3aKOHOMEPHO TO, YTO OHO O0SI3aTEIHHO MOTACHET, YTO
OyaeT o3Ha4yaTh KOHeIl AeWCTBHS KBaHTa cBeTa 1. Torma mup mo-
Ipy3UTCsl B KpOMEIIHYI0 TbMy, HO Belb ¥ OHa OTKYAA-TO JIOJI’KHA
OyzieT B3IThCsI? A 9TO MBI UCCIIE/lyeM HEMHOTO TTO3/IHEE.

Ho cymectByer em€ oquH BapuaHT BO3HUKHOBeHUs1 CoiH-
1a. JlaBaiite cHOBa pa30epéM 3Ty CUTYalIMIO Ha TIpUMEpe Halllen
CosnHeyHo# cucteMbl. M Kak TOJIBKO MBI €€ KacaeMcsl, TaK Ham
Cpasy ke CTAaHOBUTCSI OYEBMAHOM MpuumnHa nosisieHuss ComHua
B LIeHTpe cuctembl. [lesio B Tom, uto B CostHeuHOI cuctemMe pado-
TalOT OJJHOBPEMEHHO JiBa KBaHTa cBeTa: mupa [IpocTpancTsa (re-
JmuoneHTpudeckas cucremMa Kornepruka) u mupa Bpemenn (reo-
ueHTpuueckas cucrem IIronemes). A Mbl paccMaTprBaeM HHC-
XOXKJIEHUE TOJIBKO OIHOTO M3 HUX, KOTOPbIN (POPMUPYET IITAHETY
3emuist Ha e€ opouTe. MokeT ObITh, UMEHHO TIOSTOMY y HAaC BO3-
HUKAeT JiBa Pa3HbIX IIEHTPa CUCTEMBI, TIe OIMHOBPEMEHHO JIei-
CTBYET 3JIEKTpAUYecKas cuia -E:



— 11ieHTp cuctembl CONHIIE — 3TO FeOLEHTPUYECcKasi IJIaHeTap-
Has cucrema Konepuuka mupa IIpocrpancTBa;

— LIEHTp IUIAHEThl 3eMJI — 3TO TeJIMOLIEHTpUYECKas IJIaHe-
TapHas cucrema [Itonemes mupa Bpemenu?

[onyyaercs, 4YTO Ha PacCMOTPEHHE HaMM IPOLIECCca IBOJIO-
LIMM YaCTUI] BJIMSAET HAllA TOYKA 3PEHUs, C KAKOM IUIOCKOCTH €€
paccmarpuBarth: win Mupa IIpocrpancrsa, nim mupa Bpemenu.

PaccmatpuBasi popmupoBaHue riaHeTl 3emiisi Ha opouTe,
MBI KaK Obl paccMaTpuBaeM 3To ¢ nosuiu mupa [IpocrpancTsa,
C NO3MILIAHU IeJIMOLEHTPUYECKOU cucteMbl KonepHuka, a eciii Mul
CTaHEM paccMarpuBarh (POPMHUPOBAHUE IUIAHETHI B LIEHTPE CH-
CTeMbl pUCyHKa 16, TO 3TO yx)e OyleT reolieHTpuUYecKas CUCTe-
Ma [Tronemest Mupa Bpemenu, B KOTOpoil KauecTBa CHJI IOMEHSI-
I0TC MecTamu. Torja neKTprudecKasi cuiaa ooperaeT CBOMCTBA
MarHMTHOW CHJTBI M Ha000poT. [Toka CBOE ornucaHue BOMIOIUH
IUIAaHETHI pUCYHKa 16 MBI ieJ1aéM Ha OCHOBE IeJIMOLIEHTPUYECKON
cuctembl KonepHuka, Korjia riaHeTa HaXoauTCs Ha e€ opowuTe.

C [BOWHBIM LIEHTPOM CHCTEMBI pUCYHKa 16 MbI Bpome Obl
Pa300paIKCh: OH CTaJI IBOMHBIM HE MPOCTO TAK, 2 BOHUK B 3aBU-
CUMOCTH OT paccMaTpUBaeMbIX IUIocKocTed MupoB IIpoctpaH-
crBa wim Bpemenu. [IoitHas crpyktypa COJIHEUHOU CUCTEMBI
HABOAMT HAC Ha MBICJIb O TAKOM K€ JBOMHOM KBAHTE CBETA, OMH
U3 KOTOPBbIX (DOPMHUpYET IUIAHETY Ha OpOUTE CUCTEMBI, a Jpy-
roil — CosHLe B €€ LIEHTPE, KOTOPOE SIBJISIETCS 1151 APYTOM CUCTe-
MBI TAKOM ke TilaHeTor. Hanmpumep, reiornieHTpudecKast Cucre-
Ma Konepnarka gopmupyer ConHile B CBOEM LIEHTPE, a TE€OLICH-



Tpuueckas cucrema [Itonemes — rmianery 3emiist B CBOEM LIEH-
Tpe, & OTHOCUTEJIBHO TIEPBOM CUCTEMbI OHA OKaXeTCSl Ha OpOH-
te. Ho eciiv Mbl TOUKY 3peHUsI IEPEKUHEM U3 TE€OLIEHTPUYECKON
B IeJIMOLIEHTPUYECKYI0 CUCTEMY, TOT/1a TUIAHETa 3€MJIsl OKaKETCs
yKe He B LIGHTpE IeolieHTpruuecKkou cuctemsl [1tonemest, a B mpe-
JieIax MmapaMeTpoB CBOEH OPOUTHI B TEJIMOLIEHTPHUECKON CUCTe-
Me KonepHuka.

Obe cuctembl (hOPMUPYIOTCSI CBOUMHU KBAaHTAMH CBETa, KOTO-
pble SIBJISIIOTCS TOXKAECTBEHHBIMM, HO MOJTHOCTBIO 3€PKaIbHBIMU
apyr apyry. Ecim onun u3 Hux ¢popmupyet mup IIpoctpancrsa,
TO Apyrou — mup Bpemenu. Eciiu cHoBa 0OpaTUThCS K PUCYHKY
16, TO OH Ham MOKa3bIBAET, YTO IUIAHETA MOXEM (POPMUPOBATD-
csl KaK B LIEHTPE CHCTeMBI, TaK M Ha e€ opOuTe, HO TOJIBKO I0-
cre aByx nepsbix 1ukiIoB Maxa-lOru. B mukne [Ipanapa-tOru
9TO CTAaHOBUTCS JIBOMCTBEHHBIM JEMCTBUEM, KaK U JBOWCTBEH-
HOW CTAaHOBUTCS cJIoucTasi CTpykTypa ruianeTs (+E u -E, -H).

Moxno noneectd HekoTopblid utor: ConHue u 3emitst dop-
MUPYIOTCSI ABYMSI Pa3HbIMM, MO MapameTpaM HadyaJIbHOU (pa3bl
COCTOSIHUSI, KBaHTaMHU CBeTa. Bce cucteMbl 3JIeMEHTapHbIX 4a-
crull B nukiie [IBanapa-tOru u nanee nonydarorcsi ABOMCTBEH-
HBIMH, TO €CTb C(DOPMUPOBAHHBIMU, KAK MUHUMYM, TBYMsI KBaH-
TaMM CBETa, HAXOASAIIMXCA B Pa3HbIX IUNIOCKOCTSIX, KaK MOKA3aHO
Ha pucyHke 15a qist atoma Boopona [3].

DTO JEUCTBUTENILHO TaK, HO B TOM KBaHTE CBeTa 1, KOTOpBII
noka3aH Ha pucyHke 6, CosHue AeUCTBUTENBHO (pOpMUpPYETCs
«JIUIIHAMU» YacTUIIaMU MaTepuu, KOTOpble MOCTENeHHO Tiepe-



XOIAT B cocTaB ruiaHeTsl. O6a BapriaHTa Bo3HMKHOBeHUsT COJTH-
1a OyayT BepHbBIMU. VX maxe MOXKHO OOBEIMHUTD, YTOOBI TIONTY-
YHUTH OOJIee peaibHyI0 KAPTUHY €ro BOSHUKHOBEHMSI, HO MBI 3TO-
IO JIeJIaTh ITOKa HE CTAHEM.

PdopmMupoBaHne YaACTHII-
miaanet B nukJe /Isanapa-IO0ru

[MpuHIIMT (hOpMUPOBAHMS YACTHIL H TIJIAHET Be3/ie OyAeT Ofu-
HAKOBBIM, HO TP 3TOM YepeoBaHue CUJI M YacTHil OyleT pas-
HBIM. Bc€ Oyer 3aBHceTh OT IJIOCKOCTH COCTOSIHUS ITMKJIa Ma-
xa-l0rn. Cam mexanusm (pOPMHUPOBAHUS OT ITOIO HE U3MEHS-
ercd. JlaBaiTe IponO/KMM PACCMOTPEHUE IEUCTBUS ITOTO Me-
XaHU3Ma (POpMUPOBAHUSA TUIAHETHl OTPULIATENILHON JIEKTpUYe-
ckoii cuiibl -E B 1kiie [IBanapa-lOru, kak 310 nmoka3aHo Ha pu-
cyHke 16.

Wrak, nianera popmupyercs B nukie [Ipanapa-lOru Ha cBo-
eil opbuTe, HO 1O Hell OHa MoKa He Bpaiaercsi. K Tomy BpemeHu
OHa y’Ke MMeeT B CBOEM cocTase ABa cjios yactull JCH-E nep-
BuyHOI Marepun u DCH-H Broprunoit Marepuu. B sTom nuk-
JIe K HAM Jo0aBidercda emeé ogqHo MHoxecTBO yactul] DCH+E
yke TpeTuuHoi Matepun, Kotopoe (hOpMUPYET €€ HOBBIN SHEP-
TeTUYECKUN CIION BpEMEHH.

Bor 3pmece kK (pOpMMPOBaHMIO IUIAHETHI HYKHO OTHECTHUCH
ocTopoxHO. Hata ¢pusmka roBoput o ToM, 4to yactuilsl -E u +E
JOJIKHBI APYT Ipyra HEUTPAIU30BaTh UM KOMIIEHCUPOBaTh: +E-



E=0. Ho 3p1ech 31010 He Mpou30MIET, MOTOMY UTO yactuiia -E
HaxomuTcs B 1uiockocTtd -1, a vactuna +E — B rtockoct +71.
Onu OymyT pasBelieHbl MeXJIy COOOW IO TUIOCKOCTSIM COCTOSI-
HUSI, KaK Mbl TOBOPUJIM paHee. DTO He TO3BOJIUT UM JPYT Apyra
HenTpanm3oBath. Ho sHepreTuyecku B3auMOJIENCTBOBATh MEX-
1y co00it OHM 00s13aTeJIbHO Oy/IyT, KaK TUTIOC U MUHYC.

Torga Mbl IOJTy4yaeM HajlM4yve TPEX TUIOB YacTHUIl B COCTABE
riadetsl B 1ukiie IBanapa-lOru: -E, -H, +E. OHu pator Hawm,

KaxJas, [0 OJTHOMY U3MEPEHUIO. DTO ITPUBOIUT K TOMY, UTO BCE

BMECTC OHU YK€ OAl0T TPU U3MCPCHUA: alxalxa1=a3. Mui Inpea-

TrojlaraéM, 4To BHEIIHUH MOBEPXHOCTHBIN CJIOM OyJeT MoKa Co-
CTOSITh HE U3 IBYX OT/IEJIbHBIX CJIOEB ITUX YACTHULI, KAK BHYTPEH-
HUU CJIOU, a TTOKa TOJIBKO U3 omHoro cjiog yactui DCH+E. On
SIBHO OyJieT HerloiHbIM. B HEM moka He xBataeT yactur] DCH+H.

Mpsl yke paHee Mpeanonarajy, 4ro TemIeparypa IJIaHeThl
Oy/IeT TIOCTENEeHHO TajaTh, TaK KaK OHA BCE Jasiee ynasiercs
OT LIEHTpPa CUCTEMBI, MIOCTOSIHHO BpAIAsiCh BOKPYT CBOEU OCH.
VnaneHuve OT LIEHTpa CUCTEMbI, B KOTOPOM YK€ UMEET MECTO
Counniie, HO emié He c(OPMUPOBAHHOE O KOHIIA, MO3BOJISAET
3HAYUTENILHO CHU3UTh TEMIIEPATYpPy MOBEPXHOCTH I1aHeThl. [1o-
BEPXHOCTh TUIAHETHl BCE OoJiee OCTBIBAET W Tasbl, emge Oosee
OXJIaAXKJasiCh, CO3JAI0T HOBBIE coeauHeHus. IlosBnserca Boma
Y BO3HMKAET MUHEpaJIbHAs CyIlla C TUMMYECKUM KUJKOCTHBIM
MUAPOM 7KHBOTHBIX.

Bopa Ha mmanete OyzeT BCE€ eIgé CUIBHO pa3orpeToi, B OT-
JETbHBIX MeCTax JlaXe KHUIISIIEH, HO OHa yXke TO3BOJISET TO-



SIBUTbCSI HOBBIM BUJAM XMBbIX CYILIECTB — KMJIKOCTHBIM CYIIIe-
CTBaM, KOTOpPbIE CTaJIM UMM U3 ra3000pasHbIX cymiects. [loss-
JsieTcst HoBasi 00bEMHas TpeTUIHAsE Matepusi, KoTopas yxe u3-
MEHSET CBOMCTBA (hOpM U cyllecTB craporo mupa. Kpome toro,
KHUJKOCTh MMO3BOJIIIIA U3MEHUTh HEKOTOPbIE ra3000pa3Hble pac-
TUTEJIbHBIE (DOPMBI, TPAHC(POPMHUPOBAB UX IYyTEM MeTaMop(do-
3a B )KMJAKOCTHBIE )KMBOTHBIE (DOPMBI, KOTOpBIE CTaJIM 00JIa1aTh
JIBUkeHuem [1].

370 OBUTH MIEPBbIE XOJIOIHOKPOBHbIE )KUBOTHBIE, KOTOPBIE KU-
7 Ha Topsiuel TiaHete. MM He ObIJIO HEOOXOIMMOCTH TIOIIED-
’KMBaTh MOCTOSIHHYIO TEMIIEPATYpY Tejla Il CBOEU KU3Heles-
TesbHOCTH. EcTecTBeHHO, UM OBUIO OCTATOYHO Terjia SHEPruu
ConHIla U TJTaHETHI 151 CBOETO CYIIIECTBOBAHUS.

Tperuit ki [IBamapa-FOra — 3170 nMBMIM3aIUsA OOBEMHBIX
’KUJKOCTHBIX CYHIECTB THUIMYECKOTO Mupa KMBOTHBIX, CyIe-
CTBYIOUIMX BO BpeMeHH. MBI BCE ke MpearonaraeM, uro (popmsl
JKUBOTHBIX ObUTM TpaHC(OPMUPOBAHHI U3 (hOPM pacTeHHUM, KO-
TOpbIE ONEPEIWII OCTAJIBHBIE UX THUIIBI B CBOEH IBOJIOLINY, ITy-
TéM MeTtamopdo3a. IToT MeTamopdo3 ObLT OCYIIECTBIEH, HHC-
XOIAILMM Ha IJIAHETY BMECTE C JIeKTpUIecKoil cuion -E tunu-
yeckuM MUpoM KuBoTHbIX. OH BOOpas B cedsl 1Ba IEPBBIX TH-
nu4yeckux mupa Munepanos u Pacrenui.

DBOMOLMSA CTPYKTYP MAaT€pUAJIbHBIX YaCTHUL IMPOLUIA HOBBII
BUTOK. OHU cTtamm o0bEMHBIM. Bech Mup u Bech Kocmoc Co-
HEYHOW CHCTeMBI Tereph ctal oObEMHBIM. He Hago 3aObiBaTh
O TOM, YTO KOJIMYECTBO 4YacTull Marepuun U ypoBeHb €€ CTPYK-



TYp B CUCTEME MOCTOSHHO PACTyT. PacT€r OHO M B Marepualib-
HBIX (popMax. CIIOKHOCTh ATOMOB TaK ke MOCTOSIHHO BO3PACTAET,
TaK Kak TEMIepaTypa IUIAaHEThI MaJaeT, YTO MO3BOJISAET UM BCE
6oJiee YCTIOKHSATh CBOIO CTPYKTYPY, pacKpbiBasi €€ MmojHee B TOH-
KUX JIETaJISIX.

B KOHIIe TpeThero nukjaa Mbl IMEeM MOJHOCTHIO OOBEMHBIE
yactuiibl TpetnuHor Marepun DCH+E. VX cTpykTypa Bo3pac-

TaeT TIyOMHOW TPEThero U3MEPEeHUsI a’, Ho BpallleHUs1 IJIaHeT
Y YaCTHII TT0 OpOUTaM eIIE He CyIIecTBYyeT. Tak, mpuOIu3uTeNb-
HO, 3aKaHuMBaeTcs nukJ [Ipanapa-lOra — nyKJ1 9BOTIOIMOHHOTO
CTAQHOBJIEHUSI OOBbEMHBIX YACTHII, CYIIIECTB, TUIAHETAPHBIX (DOpPM

Y UX TUITAYECKOTO MUPA /KMBOTHBIX.

Jlanee HacTymaeT HOBBIM MEPEXOJHON MEPUo a’t, KOTOPBIiA

HE BIIMCBHIBAETCS B OOIIME 3aKOHOMEPHOCTH TIEPEXOHBIX MEPH-
0f10B. [Iesio B TOM, YTO OH JOJKEH MMETh IIEPEXOAHYI0 CTPYKTY-

Py YpoBHsI a°F, TONBKO OHA MOYEMY-TO OKA3BIBACTCS OCHOBHOM
CTPYKTYpOH yactull mpoctpaHcTsa 1ukiaa Kamu-lOru. lasaiite
UCCIIelyeM 9TO UCKJIIOUUTEIBHOE CBOMCTBO HOBOT'O IIEPEXOHOIO

nepuona a>".

HoBas crpykrypa nukJja Kamu-IOru

Tenepp Mbl BIUIOTHYIO MOJOILIM K HAILIEMY YEJIOBEYECKOMY
UKy — 3T0 4yeTBEpThiN ki Kamu-lOru. Kyna nanee nosenér
HAC 3BOJTIOLIM A, KAKOW CIIeYIONIMI MaTeMaTUYeCKUI CUMBOJI HAC



oxunaer?

OOBEMHBIE CTPYKTYPBI TPETHETO M3MEPEHUS yXKe TOJKHBI 3a-
KOHYHMTD CBOIO BOJIOLIMIO WM TOJILKO 3aKaHUYMBAIOT €. Teneppb
BIIEPEM HAC KIET BEAMUECKUN CUMBOJI YETBEPTOrO U3MEPEHUS
mki1a Kamu-FOru (pricyHok 9) — Ha30BEM ero moka cBepxo0be-
MoM. [lomydaercsi, 9YT0 B 3TOM IUKJIE OOBEM JIOTIKEH SBOJTIOIH-
OHUPOBATh B CBEPXOOBEM, HO KaK HaM 3TO TOHSAThH HAIIMM, BCE
e 0ObEMHBIM, KUBOTHBIM Pa3yMOM TPEThErO U3MepeHus?

MBbl yke paHee OCTaHABIMBAJIMCh HA TOM, YTO B 3TOM IIUKJIE
Kamm-FOru Mbl 0MTKHBL ObLTH OBI TIOJTYYUTh YETBEPTOE U3MEpe-

HUE CTPYKTYp a®, Ho ero He nmeem, xoTs YK€ 3aKaHYMBAEM CBOIO
sBomoLMI0. TOMBKO paHee Mbl YK€ IMPUIUIM K BBIBOJY, YTO MBI
€ro MMETb-TO U HE CMOKEM. DBOJIIOLIMS HAM JJaJ1a TOJIbKO YIIy4-

LIEHHOE TPeThe MEHTAIBHOE U3MEPEHNe a°' 1 Jajiee ero roka
He MmyckaeT. Mbl yxe paccMaTpyBasId 3TOT BOMPOC OTCYTCTBUS

YEeTBEPTOrO M3MEpPEHUs at paHee u OoJiee B HErO yrIyOJIsSIThCs
HE CTaHEeM.

HlaBaiite cHoBa BepHEMCs K MKy IBamapa-lOru u onpene-
JMMCSl B TOM, YEM OH 3aKOHUYWICcA. ECTecCTBEHHO, B 3TOM LIMK-
Jie OblIa TIoJTy4yeHa TpeTuaHast Matepusi BpeMeHu. B ero koHrie,
IIpY MaKCUMYyMe 3JIeKTpUUYecKor cuibl -E, 1/4 wactu 3Toi Tpe-
TUYHOM Marepuu BollLIa B COCTaB IUIAHETHI, a BTOpas 1/4 yacth
ocrajachk B LieHTpe cuctembl, Kak Connile. Ha rianere onu 06-
pa3oBajM €€ BHENIHIo noBepxHocTh u3 yactuil DCH+E. [anee

o +
HACTYIacT MCPEXOOAHOU TICPUO] 3.3 .



B sTOM nepexogHom niepuosie anekTpuyeckas cuia -E Haun-
HAEeT CIaJaTh, a MarHuTHasA cuia -H Bo3pacraTs. 9T0 MO3BOJISAET
yactutiaM DCH+E, Haxoasmmmcs B LieHTpe cucteMsl (1/4 yacthb
BCEX 4acTull Martepum), MOCTENEHHO NEPEeXOJUTbh B YaCTUIIbI
9CH+H u U3MeHATh IUIOCKOCTh CBOETO COCTOSIHUS C BPEMEHU
Ha MPOCTPAHCTBO. JTa CHJIa HAYMHAET PACKPbIBAaTh HOBBIE TOH-
KHe CTPYKTypbl U popmupoBarh yactuiel JCH+H npocrpan-

CTBa C YPOBHEM CTPYKTYPBI a’", KOTOPBIE YK€ UMEIOT YaCTUYHOE
OTHOILEHNWE K YETBEpUYHOM Marepuu, HO el NoKa He SABJIAIT-

cs1. E€ noka Henb3s1 Ha3BaTh UeTBEpUUHOM Matepueil ypoBHsI a*,

u00 3TOT YpOBEHb CTPYKTYPhI a>" [10 Hed SBHO He JOTAIMBACT.
[ToaTomMy MbI HA30BEM €€ «KBa3M4YeTBEpUYHOI» Martepueil.

Tenepb, Korna Mbl ONPENETAINCH CO CTPYKTYPaMU YacTHI]
KBasnyeTsepuyHor Marepun nukia Kamm-FOru, Ham MOXHO nie-
pElTH K OMMcaHuI0 paboThl HOBOM MarHUTHOM cuJjibl -H kBaHTa
cBeTa |1 B 3TOM LMKJIE BOMONMHK. JlaBaiiTe CXeMaTHIHO U300pa-
3uM e€ paboTy Ha pucyHke 17.



dopmMmupoBaHUe Yactuy B uikne Kanu-t0ru

TpetuuHan KBasuuyeTsepuyHan
Marepua Marepua Ckatne BHewHAs

L+E obonouka
« +E, +H
Oﬁonoqﬁa/_"‘\
nnavHeTsi . I R BHYTPeHHAR
-E

nnaHeTol

obonouka
PacwupeHue -E,-H

CHUCTEMDbI
MnaHeTa

Puc. 17

B HOBOM nepexonHOM nepuoze U B Hadase nukia Kamu-IOrn
JefcTBYIOIas MarHuTHas cuia -H Bc€ Oosee HaUMHAeT pacKpy-
YMBATh [JIAHETY BOKPYT LIEHTPA CUCTEMBI, 3aCTaBJISASA €€ JBUTATh-
cs1 o opoute. OHa nosyvaeTcs 1151 He€ BHelIHel cuioil. Ocras-
masca 1/4 yactp yactun TpernuHor Marepun CH+E Bpemenu
U3 HeHTpa cucteMsl, oT ConHIa, MOCTENIEHHO NEPEXOIAT B MPO-
CTpaHCTBO, ctaHoBsich yactuiiamu DCH+H. pyras 1/4 gacth
stux ke yactuil DCH+E ocratorcsi B cocTaBe BHEITHEN MOBEPX-
HOCTH TUTaHETH, pucyHOK 16. Hac Gonee nHTEpecyloT Te 4acTu-
1[I, KOTOPBIE EPEXOIAT B IPOCTPAHCTBO, II€ JEUCTBYET MATHUT-
Had cuia -H.

Ota cuia -H HanosHseT BHEIIHIO MOBEPXHOCTh IIAHEThI HO-
BbiMU vacTuiiaMu DCH+H kBazuuerBepuunoit Marepuu, ¢op-

mupysa e€. Eciam panee TpernunHada Marepusa nukia [Isama-

pa-I0Oru nmena B CBOEM cOCTaBE CTPYKTYPHBIE YPOBHU al-al-a’

213, TO TCIICPb YaCTUIIbI KBa3I/I‘{€TBepI/I‘{H0ﬁ MaTepI/II/I MoJIy4aroT



o 3+ o
HOBBII YPOBEHb ', CBSI3AHHBIN C MEHTAJIbHBIM Pa3yMOM 4YeJlo-
BEKa, UTO W TIO3BOJISIET € TaKoil CTAaHOBUThCs. HOBBIN OCHOB-
HOW THIT KBa3UUETBEpUIHON Matepuu mpocTpaHCTBa Terneph Oy-

JeT OPraHuYeCcKOu. Tenepb OHa OYy/IET COCTOSITh U3 CJIETYIOIINX

YPOBHEH CTPYKTYp: a%-a'-a’-a’-a>", Ho pacrnionaratbcsi B Ipo-

CTPAHCTBE, YTO MOJPA3yMEBAET MEPEXO]] B HEro TpeTuyHoM Ma-
TEpPUU BPEMEHHU.
Ho 3710 emg He BCE To, 4TO MPOU30MAET B IEPEXOTHOM MEPU-

oze a>*. B uém ellé MEHAIOTCS IUIOCKOCTH COCTOSIHMM IS 4Ya-

ctui] Marepuu. OcraBimecs yactutibl CH+H kBaznuerBepuy-

Hoil Marepun a’-a'-a*-a>-a>" Bce cranyT mpocTpaHCTBEHHBIMA.

Torga Bce paHHue TUnIMYeckue MUpsl MuHepasos, Pacrenni
1 ’KHMBOTHBIX NEepeiayT B MPOCTPAHCTBO, 00pa3ysi B HEM €JUHBIN
TUITMYECKUI MUP OOBIYHOIO YeJIOBeKa, KOTOPbIA Mbl IMEEM Ce-
TOIHA.

[Tnanera oOpeT€T emE OgvH BHENIHWI MPOCTPAHCTBEHHBIH
caoil u3 yactuy DCH+H. Tenepb oHa OyaeT UMeTh YeThIpe CIIO0s:

- BH}/TpeHHI/Iﬁ CJIOU TUITMYECKOTO IIa3MEHHO-MUHEPAJIBHOT'O

Mupa BO BpemeHu -T — a%-al;

- BHYTpeHHI/Iﬁ CJIOW THUIIMYECKOTO PACTHUTCIIbHOI'O MHpPa

B [IPOCTPAHCTBE -S — a%-al-a?;

— BHEIIHUH CJION TUITMYECKOTO JKMBOTHOT'O MHUpa BO BpEMCHU

+T - a0 a1 a2 3

— BHENTHHUH CJ'IOIU/I TUIMUMYICCKOI0 MHUpPa OOBIYHOI'O YeJIOBEKa



B npocrpanctse +S — a’-a'-a’-a’-a>",

YV Hac BO3HMKaeT OUYeHb MHTEPECHAs KapTHHA B CJ0sX (pop-
MUpyeMol TiaHeThl. YacTh e€ 000JMOYKM TOKa3aHa B IMPaBOM
cropoHe pucyHka 17. Ha HEM moka3zaHO JBe OCHOBHBIE 000JI0U-
KM: AByXciouHas BHewHAA +E n +H u aByXxcioliHas BHYTpeH-
Hss -E u -H. Kaxapiia e€ cioil nosydaercsi COOTBETCTBYIOIIUM
CBOEMY THUIIMYECKOMY MUPY M CBOEMY YPOBHIO CTPyKTyp Mare-
pun. Bce cnon, kak Mbl BUUM, OObEAMHSIOTCS B TUIIMYECKOM
MHpe OOBIYHOTO YeTOBEeKa B €ro KBa3nveTBepruHOi Matepun.
Panee Mbl TOBOpPU/IM O MOMIOIIEHUH TPEIIECTBYIOLIETO MHUpPA
MOCJIEAYIOLIUM, YTO Mbl ¥ BUJIUM HasBY.

Tenepp mnaHera Oyaer uMeTh yeTsipe crnost. EE€ mociennmit
CJIOH U3 KBa3MUeTBEpUIHOM Martepun BMECTHUT B ce0sl BCe TIpe/l-
niectByolme Mupsl Munepasio, Pactenuit u KuBotHbix. Mx
OOBEAMHUT YelloBeYeCKasl LMBWIM3AIUS U KaKAbI 4YeIOBeK
00beIMHUT B cede, MO0 OTAENBHOCTH, CBOM YacTH STUX MHPOB.
OH nosyyaercs y Hac IIaBHbIM, MHAWBUYaJIbHBIM, Pa3yMHbBIM
MHCTPYMEHTOM 3BoolMKA. OH U €CTh 3Ta KBa3UYETBEPUYHAS

Marepusi. ToIbKO B HEM OHa MOXET PACKPBIThCSI TOJIHOCTHIO

+
A0 YPOBHA 33 , 100 0oJjiee Ha IUIAHETE HUKTO HE MUMEET B cebe

MCHTAJIbHOI'O pa3ymMa, €CJIM TOJIbKO B CBépHyTOM COCTOAHHNH, KaK
JKMBOTHBIC.



CraHoBJIeHNE IIAHETHI
u mupa B nmukJjae Kaaun-I0ru

Hamie uccnenoBaHre KBAaHTOBOW KapTHUHBI-BEPCUU YKE [I0-
CTaB/IsieT HaM OoJbllive TPyJHOCTU. Bce cuiibl KBaHTa cBeTa,
yacTtuiibl, cTpyKTypsl, DCH pa3Horo kanudpa yxe rnepenoynHs-
10T Haml pa3yM. Ho HaM HuYero He ocraércs aenarb, Kak Mpo-
JOJDKUATH €ro B TaKOM ke pakypce. Ham HeoOxogumo uccrieno-
BaTh JUHAMUKY 3BOJIIOLIMOHHOTO CTAHOBJIEHUSI KBa3UYE€TBEPUY-
Hou Matepuu B nocniegneM 1ukJjie Kam-lOru.

Hrak, nericrBue marautHou cviisl -H B 1imkite Kamu-IOra Beé
6onee yBenumunBaercs. [1manera HanonHsercs yactuiiamu DCH
+H u nocreneHHO HAUMHAET pacKpydUBaTLCS MO OpOUTE, COOU-
pas ux B ceOs. Ha pricynke 17 BUIHO, YTO OCTAaBIIUECS OT ITUK-
na Jpamapa-lOru 1/4 vacte wactunr DCH+E, npeobpasyiorcs
B MarauTHbIe Yactuiiel JCH+H u nepenatorcs manere. OHY 00-
pas3yioT JOMOJHUTEILHBIN MPOCTPAHCTBEHHDIN CJIOM HA BHEIIIHEN
000JI0UKe IJTAHETHI +S, KaK 3TO paHee CHeNalv eKTPUIecKre
vactunpl DCH+E nHa pucynke 16 B mukiie Ipanapa-lOru, oopa-
30BaB Ha HEW CBOW SHepreTudeckui cinou +T.

O1H HOBBIE 1A tuiaHeTsl yactuisl DCH+H nobasnsior eré

OIIHO M3MEpeHHe K eé CTpyKTypam: a'xa'xa'xat=a>". Tyouna

CTPYKTYPHI IIpeabiayIero 1ukJia JIsanapa-kOru panee Oblia cie-

JyIOLIEN: al-a'-a®a’. Tenepb 3TU CTPYKTYPhI IEPEXOAST HA HO-



Bblid YPOBEHb U3 BPEMEHU B MPOCTPAHCTBO, MOIyYasi JOMOTHU-
TEJIbHOE M3MEPEHUE, HO TMOJYYal0T €r0 He MOJIHBIM YETBEPTHIM

M3MEPEHUEM a4, a KBa3WYETBEPTHIM U3MEPEHUEM a’™. Tenepb

OHU TMOJHUMAIOTCS Ha CJIEYIOIIUIl YPOBEHb CTPYKTYD: al-al-a’-

a>-a>", HO OIATH e He BCE, & TONBKO Te, KOTOPBIE PACKPHIBA-

I0T U3 ceOs1 HOBBIII MEHTAJIbHBII YPOBEHb CTPYKTYPbI a>*. Yacrs
9TUX YaCTHUL] TaK U OCTAETCS HU3IIMMU CTPyKTypamu Marepuu,
KOTOPHIMU OHM OBUTH paHee, U Ha HOBBI YPOBEHb CTPYKTYpHI
HE NIEpeXoIAT — 3TO MUHEPAJIbl, PACTEHHS U JKUBOTHBIE, KOTOPBIE
VMU U OCTAJIUCh.

Bpaienve miaHeTsl BOKPYTI LIEHTpa CHCTEMBI 1O OpOUTe
B TUIOCKOCTH SKJIMINTHKHU U €CTh TIOHSTHE CBEpXOOBhEMa KBa3H-

YETBEPTOrO U3MEPEHUS a>*. Mbl kak Obl 3acTaBnsgeM TPEThE U3-

MepeHue a’ BpalaThCsi BOKPYT LIEHTPa CUCTEMBI IO opOuTe, co-
3[1aBasi TAKMM 00pa3oM KBa3nueTBEPTOe n3mepeHue. Hari pazym

IIOKa HE MOXET OXBATUTH BCIO 0p6I/ITy IVIaHETHI NEJIMKOM, KOTO-

. . 4 o +
pad U JacT 4CTBCPTOC U3MCPCHUEC a . MeHTabHBIN pasyMm 3.3

BBIXBATHIBAET U3 HEE TOJIBKO MAJTYIO YacTh a™, xak OBl Jenas 3To
BpallieHre Mo OpOuTe JIMHEWHBIM, Yepe3 paBHbIE OTPE3KU Bpe-

MEHU: CYTKH (a3 ), HEeJIeJIM U MECSIIbI (a3+), BpeMeHa roga (Tpu

Mecs1a) (a3 ™). Tonbko MOJHBIA OXBAT pa3yMOM BCeill OpPOMTHI

IJIAHETBI ITPOOOJIKUTCIIBHOCTBIO B OJUH IO JACT HAM ‘ICTBépTOC

o 3+
HU3MCPCHHUC. IToka xe Y HaC pasym 0oJiee MECSIYHBIN 213 , UEM I'O-

TIOBOH a*,



B Hatmiem 0ObIYHOM MUpE /IO CHX TOp JEUCTBYET OTPULIATEb-
Hasg MarHuTHas cwia -H, Kotopas mmeer OTHOLIEHHE K IpO-
crpaHCTBy -S. OHa 100aBJsieT HaM CBOE MPOCTPAHCTBEHHOE U3-

MepeHue a*, KOTOpoe HUKAK He MOKET ObITh U3MEPEHHEM MUPa

Bpemenu. N3mepenue a* Mbl yk€e OTHOCUM K Mupy Bpemenu,
a He Kk mupy I[IpocrpancrBa. ImeHHO nmosTtoMy mbl B 1ukJie Ka-
mu-fOru MoxkeM UMETh TOJIBKO MPOCTPAHCTBEHHOE, MaTeprallb-
HOE KBa3WYETBEPTOE U3MEPEHHUE B CTPYKTYpe (POPM U CYILIECTB,

U UX pa3yma Ha YpOBHE a>*. Iomxoe YEeTBEPTOE U3MEpPEHHE at
yXke JIOJDKHO Oy/leT UMeTh OTHOIIeHWe K MUpYy BpemeHu K ero
mupy BepxoBHoro pa3zyma (k Hebecam).

31ech BO3HHMKAET BOIPOC, a MOYEMY, M3HAYAJIbHO, MEePEXo]

. 4 o
K YCTBEPTOMY M3MCPCHUIO 4 OKa3aJICAd Y HAC TaAKUM INBOWHBIM
qcpes KBa3I/I‘{eTBépTOG IMPOCTPAHCTBCHHO-MATECPHUAJIbHOC N3MC-

+
peHue 33 " JaxKE CMEIIAHHOE ITPOCTPAHCTBEHHO-BPEMCHHOC U3~

MepEeHNe TIEPEXOHOr0 PasyMa UeIOBeKa-MHIUT0 YpOBHs a° ' +?

[Touyemy MBI cpasy ke He MOKEM IOTy4UTh YETBEPTOrO U3Mepe-

Hus a*, Benp IIOJTyYEHHBIE HAMU 3BOJIIOLIMOHHBIE 3aKOHOMEPHO-
CTU TOBOPAT O TAKOW BO3MOKHOCTH ?
KBaHT cBeta 1 mMeeT BCero 4erblpe MOMYNEepUOAA CHIIBI

(pucyHok 6). Ilonyyenue TpeTbero M3MepeHus a’ ITPOXOIUJIO
MOCPEACTBOM 3JIEKTPUYECKOM CUJIbl -E, MMeronier oTHoIIeH e

K BpeMeHU. YeTBEpPTOEe U3MEpEHUe a4, KaK Mbl MOHSIJIM pPaHee,
VMMEET OTHOLIEHWE TOJIBKO K MUPY BpemeHu, To eCTb ero Mox-



HO TMOJTYYUTb TOJILKO MPU MOMOIIM HOBOU JIEKTPUUYECKON CHITBI
+E kBaHTa cBera 2 prcyHKa 8, KOTOpo# B KBaHTe cBeTa 1 6o-
Jee HeT. B HEM ocranack TonbKO MarHuTHas cuia -H, koropas
00s13aTeNIbHO JI0JKHA OTpadoTaTh ¢ Marepueil, Ho oHa (popmu-
PYET TOJILKO MPOCTPAHCTBO -S Mupa I[IpocTpaHcTBa, a HE HOBBIN
mup Bpemenu. Ilonyuaercs, 4ro Mbpl HUKaK HE CMOXEM 4epe3
HEE IIPOCKOYHUTb.

B stom ke Kanu-l0Oru ninanera 3emiis, kak u jodas apy-
rasi yacTuiia, Ha4YMHaeT Bpaiarbest BOKpyr CosHIia 1o cBoeu op-
Oute, BO3MOXHO BCE emE yNaISIONeNncs: OT IIEHTpa CHUCTEMBI.

\Y 181 MOJIy4YaeM IVIOCKOCTHYIO Op6I/ITaJ'IbHy10 CUCTEMY KBA3HUYCT-

BEPTOrO U3MEPEHUS a’t, KOTOpOU yxke siBisiercs Hama ComnHeu-

Has cuctema. Mbl MOKeM HaAdBY, Ha IIpUMEPE CoJtHeuHOM cucTe-

MBI, BUAETh CTPYKTYpy Marepuu a’t, CeronHsi Mbl U3y4aeM 3Ty
reJIMOLIEHTPUYECKYIO TJIaHEeTapHyI0 cucteMy KonepHuka, B KO-
TOpPOM BCE IUIAHETHl BPAIIAIOTCS MO CBOMM OpPOMTaM B OTHOM
MJIOCKOCTH SKJIMNTUKKY B Mupe [TpocTpancTBa. D1a cucrema Bcé
elIé paciIrpsieTcs B IPOCTPAHCTBE, YTO FTOBOPUT HAM O TIPOAIOJI-
JKAIOUIMMCS IEMCTBMM MarHUTHOM cwiibl -H KBaHTa cBera 1 pu-
cyHka 6 u npucytcrBur CosHIa.

OOpaTtiMcs K HallleMy pa3ymy KUBOTHOTO MPOMCXOKACHUS,
KOTOPHIM B Hauasie HAIIero IUKJA yXe JIOKeH ObITh OOBEM-

HBIM 33, a B KOHIIC HHUKJIA JOJIKCH CTaThb CBCpXO6’béMHI)IM, KBa3Hu-

YETBEPTOrO U3MEPEHUSA a>*. Mbi JOJIKHBI OT JKUIKOCTHOI'O KU-
BOTHOIO pa3yMa IEPEUTH K MEHTAJIbHOMY pa3yMy, CO3/IaHHOTIO



U3 «TBEPHON» OPraHUUYeCcKOr CTPYKTYpbl MaTepun, KoTopas eie
HE 3aKOHYMJIA CBOEU CTPYKTYPHOU IBOJIIOLINN.

Oprannueckass MaTepusi HaIIEro MUpa BCE €IlE —HECOBEp-
meHHas1. JlanpHerinee e€ coBepIeHCTBO (PeKOMOMHAIMS) TTPU-
BEET, BO3BMOXKHO, K MOSIBJICHUIO YIYUIIIEHHOW CTPYKTYpPbl Opra-
HUYECKOW MaTepuH, KoTopas OyleT MpO3pavHOW ISl SHEPruii
u OyJeT cama u3JIydaTb CBOIO BHYTPEHHIOIO SHEPIMI0 B MUPBI
[IpoctpanctBa u Bpemenu. C Hell AOJIKHO MPOU3OUTH TO Ke
camoe, 4TO M C ra3o00pa3Hoi atMocepor U BOIOW, KOTOpPhIE
B KOHIIE CBOMX IIMKJIOB, TIOCJIE TIONOOHBIX peKOMOMHAIINM, CTa-
JI IPO3pavyHbIMU. BO3HMKAET NpeAnoNokeHre O TOM, 4TO HOBas
Martepust Oyayiiero OyeT CTpOUThCS U3 KaKUX-TO APYTUX, BO3-
MO’KHO J1aK€ U3 HOBBIX AaTOMHBIX JIEMEHTOB.

DHepreruka 3emun B nukJie Kamu-IOru nocrenenno Bospac-
Taer, Beab 1/4 4acTb HepruM KBaHTa cBeTa 1 J0OKHA mepeu-
TH B Haill mup. Korga nocnenHue yactuipl TpeTuuHord Marepuun
neperayT B KBazuuerBepuuHyo Marepuio, To Hatie CoHIe mo-
racHeT. Bmecte ¢ HUMU )14 HAC MOJIHOCTBIO 3aKkpoercs McruHa.
Torna cua kBaHTa cBeTa 1 6yeT MoTHOCThIO ncueprana. Tonbko

YeJIOBEK yxke 00peTaeT MEHTAIbHBIN Pa3yM YPOBHS a’", KOTOPBIN
MO3BOJISIET eMy CaMOMY TOJTydaTh (JOObIBaTh) 3HAHUS U3 ITOU
Hcrtunsl. C notepeii icTuHbI MBI, 0007104KaMKi OOBIYHOTO MaTe-
PHUATILHOTO pa3yMa, MOJHOCTbI0 OTTOPOAMMCS U OT OCTaJIbHOTO
Kocmoca BeenenHor.

Kaxaplii HOBBIM THTI pa3yma, OT IMKJA K UKy, oOjagaer
Ha TIOPSIIOK OOJbIIIel SHepruel, 4eM ero MpeablIyliui ypo-



BeHb. Bce marepuanbHble (DOPMBI MTPEIIECTBYIONIETO THITAYE-
ckoro mupa ’KUBOTHBIX HOJIKHBI ObLITM OBITH TOTOBBIMU K TIEpe-
X0y B TUITMYECKHIA MHUP UYEJIOBEKA, UTO CBS3aHO C MOBBIITIEHUEM
SHEPreTUKHU TUIaHeThl, KOTOpoe Jajia MarHutHas cuia -H. Dto
OyzieT 03HavaTh, YTO OyAyIillee Halllel UBUIIM3aIK OyneT Oosee
BBICOKOHEPreTHUECKIM, YeM COBPEMEHHOE HACTOSIIIIee.

DHeprus KBaHTa CBeTa 2 00s3aTeIbHO OCYIIECTBUT 3TO OyIy-
111ee MOBBIIIEHNE SHEPTeTUKU TIAHEThl. DTO JOKa3bIBaeT HEO0O-
XOIUMOCTh OOpeTeHHsI COBPEMEHHBIM YeJIOBEKOM HOBOM, OoJjiee
COBEPIICHHOW CTPYKTYpPhl MAaTEPUU, KOTOPasi IOJKHA Oy/IeT BbI-
JepKaTh 3Ty BBICOKYIO SHEPrUI0 KBaHTa CBeTa 2 W OBITh s
He€ mpo3pavyHoil. st 3Toro HeOOGXOAUMO OYUCTUTH CBOM pa-
3yM OT TEMHBIX, HECOBEPIIIEHHBIX CTPYKTYP MaTepUU U OCTABUTD
B HEM TOJILKO TAPMOHWYHBIE COBEPINIEHHBIE CTPYKTYPBI, UTO 1 Ha-
3bIBa€TCsl PEKOMOMHAIIMEH pa3yMHON MaTepHU.

B Oynymiem Ham o0s13aTeIbHO MPUIAETCS U30ABISITHCS OT BCEX
TeHel KakK B pa3dyme, Tak U B (puzndeckoM Tese. OT pekomOrHa-
UM CTPYKTYP KBa3UUETBEpUIHON MaTtepun HaM HUKaK He YATH.

YroObl 00pecTH UICTUHHYIO YEeTBEPUUYHYI0 MaTepuio a*, Ham oy-
JeT HeoOXOIUMO 3TO caenath. Ho 310 yke He uMeeT OTHOIIeHU ST
k rukity Kamu-lOru. Ero niesib — 310 MakCMMalibHO PaCKPHITh TH-
MUYECKUA MUP MEHTAJILHOTO pa3yMa M Pa3BUTh €ro JIO YPOBHS

a>t, [lepexon Ha ypoBeHb YyeTBEpUUYHOM Marepun a* oGecrieunt
cnenytomui HoBbM LUK Catbsa-FOru kBaHTa cBeta 2 pucyHka 8.



CtyneHu 3/1eMeHTOB
A YPOBHH HX IBOJIIOIMH

NccnepoBanve 3BOMOLMK JIEMEHTAPHBIX YACTUI] U ILUIaHEe-
TapHBIX cucTeM B 1ukjiIe Maxa-lOrm noMmorio Ham MOHSTh Ha-
npaBJieHus mpotiecca ux ¢popmupoBanus. Ham yxe cTaHoBUTCS
W3BECTHO, YTO C KaXJIBIM HOBBIM IUKJIOM OyJeT BO3HUKATh HO-
BOE M3MEPEHUE B CTPYKTYpax JEMEHTOB, €CTECTBEHHO, BMECTE
C PacKphITUEM HOBOTO, 0o0Jiee CJIOKHOTO YPOBHSI THITMUYECKOTO
mupa B Marepun. Ho, kpome 3Toi 3aKOHOMEPHOCTU HapalyuBa-
HUS U3MEPEHU BcE Oosiee TOHKMX CTPYKTYp M pa3yma B Mare-
puH, MBI BIAPYT OOHAPYKWIIH, YTO TIporiecc (popMUPOBAHUS e~
MEHTOB Kak-To cBs3aH ¢ Taomuuei J1. 1. Menneneena.

Cama TabOnuia HaM He pacKpBIBAaeT 3TOTO, €CJIM TOJBKO Ya-
CTUYHO HAMEKasl HaM KOJIMYECTBOM IEPHUOIOB U PSAJOB, B KOTO-
PBIX paccTaBJIisieT XUMUYECKUE IeMeHThl. MoXeT ObITh, HAM 3TU
TIEpUOABI U PAABI KaK-TO TIOMOTYT MOHSTh, KAKMM 00pa3oM 3BO-
JIIOLIMOHHO BO3HUKAJIU T€ WU JAPYTrUe XUMUYECKHUE JIEMEHTHI ?

Jl71s1 0TBETa Ha TOT BOMPOC HaM JTydIIle pacCMOTpPETh 3Ty Tao-
JIMIy B JIECCTHUYHOM NpeJcTaBjieHuu. Toraa B He CTaHOBUTCS
OoJiee 3aMETHBIM CTYIEHYAThIN Tporiecc (POPMUPOBAHUS XUMHU-
YECKHUX JIEMEHTOB. MBI €ro rnokasajiv Ha pucyHke 18, 1onoinHus
cryrieHn TabnuIel HA3BaHUSAMU BEIMYECKUX ITUKJIOB, UX M3Me-
PEHUSIMU CTPYKTYP U COCTOsIHUEM Marepum.

Nrak, N3navansHoe BemectBo B Tadnuiie pucyHka 18 numeer



HyJeBoe n3MepeHue — . OHO Kak Obl «OTCYTCTBYET» M HE UMe-
eT B ceOe Kakoi-moo cTpyktypbl. Ho, Tem He MeHee, 310 M3Ha-
YajibHOE BelecTBo CylecTBYeT U IBJISETCS TEM «MECTOM», C KO-
TOpOro Havasach Bomouus BeenenHoil. [lanee U3 Hero BO3Hu-
KaloT eIUHAYHBIE YaCTUIBI MaTepuu, KOTOpbIE Mbl OTOXAECTBHU-
JIM C MeHZeIeeBCKUM DpupoM. Ero MarepuasibHble YaCTULIBI yKe

Oy/leT UMETb eTUHUYHOE U3MEpPEHHUEe CTPYKTYPhI a’. Bro oyzner
nepBasi eIMHUYHas CcTpykrypa Marepun. Vimenno ¢ Ddupa Ha-
YUHAETCS IBOMIONMSA e€ CTPYKTYp 1 yactutl. Yactuript Ddupa Oy-
QYT UMETh TOYHO TaKUE K€ €AUHUYHBIE TPOCTPAHCTBO U BpeEMS
PasHBIX 3HAKOB COCTOSIHUM, IUTIOC U MUHYC. C HEro HauMHaeTCst
spoymolus nukiaa Maxa-IOru.
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Hoebiit umkn Catba-tOra veTBepuyHan Marepua
Puc. 18

[Mepssiit tuka Catba-l0ru ja€r Ham yxe JIMHEWHBIE CTPYKTY-

Pbl CBOVX YaCTHI[ — a', KOTOpBIE IIPEICTABIISIOT COOOM MepBIY-
Hylo Matepuio. 1o OyneT Ila3MeHHbI LUK, B KOTOPOM H3-
3a BBICOKOW TeMIlepaTypbl BHEIIHEW Cpejibl elE HE MOTYT BO3-
HUKaTh NIEPBbIE aTOMbI, HO KOTOPBIE CTPYKTYPHO YK€ 3aJI0KEHBI
B YacTuIax 1iasmbl. OHU yke CTPYKTYPHO CYILECTBYIOT BHYTPU
HHX, HO B CBEPHYTOM COCTOSIHMU. Bbicokasi Temmeparypa cpe-



JbI He 1aET BO3MOKHOCTU YAaCTHIIAM TUIA3MBbl PACKPHITh U3 ceOst
ATOMHBIE CTPYKTYPBHI.

[lepBble aTOMbl BO3ZHUKAIOT TOJBKO B IUKJe Tpera-lOru,
KOI7la TeMIepaTypa BHEUIHEW IJIa3MEHHOM Cpefibl MOHMXKAeT-
cs. Torma HaumHaeTcsl mporiecc OObEIWHEHWs YaCTHIl TUIa3-
Mbl B TIEPBBIE ATOMHBIE CTPYKTYpbl, KOTOPbIE OHU PacKpbIBa-
10T U3 ceOsi. OHU CTaHOBATCS TEPBHIMU 31eMeHTaMu Tabmu-
el 1. 1. MenpeneeBa (pucyHok 18) —3To aToMbl BOAOpOAA U T'e-
JIMs1, KOTOPBIE BXOJAAT B COCTaB BTOpUYHON Marepun. Dt1o Oyner
€€ nepBas CTyleHb, HO NIOKa OHa B 3ToM 1ukie Tpera-lOru no-
JIy4aeTcsl IJIOCKOU.

Kak mbl BUgUM, JIeCTHUYHOE TIpe/icTaBieHue TaOmuibl nos-
HOCTBIO COOTBETCTBYeT IukJaM Maxa-lOru u ux crpykrypHoi
9BOJIIOLIMY YacTul] B Marepuu, Kak 9TO ITOKa3aHO Ha pucyHKe 18.
I[o e€ cryneHsAM MOXHO ONPEEIUTh, KAKUE XUMUYECKUE dJIe-
MEHTBl M B KaKUX IMKJax NOsBJsUMCh. Bee crynenu Tabmuiibl
CYMMUPYIOTCSI B ITPOLIECCE IBOJIIOLIUU.

Terepr HaM HEOOXOOVMO OMPENETUTHCS B TOM, ObLIH JIU
B 3TOM 1mkJje Tpera-FOra atoMsl MIoCKUMU, OOBEMHBIMU HJTH
Ja’ke CBEpXOOBbEMHBIMHU, YKe 3aKOHUMBIIIMMU CBOIO SBOJIOLUIO?

ATOMHOE BpeMsi IBOMIOLMM HA OIUH IIUKJI, €CJIM HE Ha JIBa,
MOXKET onepexarb Bpems 3Bomouuu COJHEYHOU CUCTEMBI U €€
riaHer. [lostomy B 1ukie Tpera-fOru B cranoBnennn ConHey-
HOM CUCTEMbI OHH YK€ MOTJI UMETb U 1aXe 3aKOHUUTb CBOM COO-
crBeHHbId 1IMKJ Kanu-lOru, kotopelid Ha 1Ba MopsiKa 1o Bpe-
MEHM OIEPEXAET €€ HUKJI. 31eCh HaM HYKHO ONIPEIEIIUTBCA: UX,



KOHEYHO, YK€ MOXHO MPHU3HATh aTOMaMHU, MPOIIEAITNMUA CBOIO
9BOJIIOLIMIO, KAK BOAOPO/ U TeJIMiA, HO TEMIIEPaTypa MIaHEThI MO-
JKET He JaTh UM CTaTh TAKOBBIMU WJIH 1aTh?

Msl BCE ke mpernoaraeM, 4yto B KoHile 1ukiaa Carbsa-FOra
aTOMBI y’Ke MOIIA OBITh OOBEMHBIMHM, Oniepexast 1K CoHed-
HOU CHCTEMBI TOJIBKO Ha OAWH IHKJI. TO U AAJI0 BO3MOXHOCTh
B 1tukJie Tpera-FOru nonyuuTh MIOCKOCTHOM ra3000pa3HbId TH-
nuJyeckuii Mup PacTteHmii. A KOHIE 3TOro IUKJIA XMMHUECKUE
9JIEMEHTHI YK€ BIIOJIHE MOIJIA CTaTh CBEPXOOBEMHBIMHU, UTO I103-
BOJIWJIO HAYATh CJIEAYIOIIMI HUKJI SBOMIOLIMKA COJTHEUYHOM CUCTe-
MBI.

Kak Tonbko BHenHss cpega COMHEYHON CUCTEMBI TTO3BOJIUT
XUMHUYECKUM JIEMEHTaM MePEeNTH Ha X HOBBIM 9BOIIOIMOHHBIN
YPOBEHb, TO OHH, 10 HAIIIUM MEPKaMm, 3TO CIEJIAI0T [IOUYTU MTHO-
BeHHO. CHavasia Mbl TIOJTy4aeM MHOKECTBO aTOMOB, HAIpuMep,
BOMOpoAa. Jlanee u3 HUX BO3HUKAIOT WU, TOUYHEE, PACKPHIBAIOT-
cs1 atomsl renus. [lomydaercs, 9To B HEKOTOPBIX aTOMax BOJIO-
polia M3HAYATBHO OYNIET 3aJI0KeHa CTPYKTypa aToMa Trejusl, Kak
MBI TOBOPWIIM paHee. Toraa 3ToT aToM BOAOpO/A MU OJ1aronpu-
SITHOU BHEITHEW cpefie TYT K& pacKpbIBaeT U3 ce0sl CTPYKTypy
aToMa rejms.

3nech MpocMaTpUBAETCsl HOBasl 3aKOHOMEPHOCTh IBOJTIOLUU:
MHOECTBO TMEPBBIX aTOMOB BOJAOPO/A MOCTETIEHHO U MOCeI0-
BaTeJIbHO PacKpbIBaeT U3 ce0s1 Bee MOCeayIONIUe CTPYKTY bl 00-
Jiee CJIOKHBIX XUMUYECKUX 31eMeHTOB. OHM He PaCKPhIBAIOTCS
BCE Cpa3y TOJBKO MOTOMY, UYTO PACKPHITHE HOBBIX cTyreHel Tao-



JIMLIBI COOTBETCTBYET CBOEMY THITy Y YPOBHIO CHJIbI OIIPEHESIEH-
Horo nukJia Maxa-lOru.

Wrak, npogomxkas nanee, B Hadase BToporo nukia Tpera-FOra
TeMIepaTypa Cpejibl MO3BOIUIIA MOSIBUTHCS TOJIBKO aTOMaM JIByX
THIIOB: BOIOPOY U renuio (repBas crynens Taomuiisl). Brionxne
BO3MOXHO, YTO STU TIEPBBIE ATOMBI MOTJIA OBITh AEACTBUTEIHHO
O0OBEMHBIMH, HO B CJIEAYIONIUM IUKJIE, 32 KOPOTKUI MTPOMEKY-
TOK BpeMeHHU, BIIOJTHE MOTJIM OOPECTH YKe CBEpXOOBEMHYIO (hop-
My. Hamm npeanonoxeHust cedyac BOLUIM B HEKUW CIIOKHBIA
neproj, Koraa TPYIHO TOYHO YTBEPXKJIAaTh, YTO IBOMIOIUS «T€0-
METPUM» 7IeMeHTOB TaOIuIbI 1IJIa UMEHHO TaKUM ITyTEM, TOJI-
HOCTBIO COOTBETCTBYIOIIMM CTaHOBJIEHUIO COTHEYHON CUCTEMBI.

Yerpipe nmkina Maxa-IOru m KBaHTOBBIE KapTHHA-BEpPCHUSA
SBOJIOIMY TIOMOTAIOT HAM TOJIHEe ¥ TTyOXe TOHSITh TPOIIECCHI
PACKPHITUSI 9JIEMEHTOB B CBOMX THUMHYECKUX mupax. OHM Ham
MOKa3bIBAIOT, YTO B KaxJ0M Iukie Maxa-lOru neiictByer cBoi
THUI CUJIBl WJIK SHEPTUH, KOTOpasi paBHA OJIHON YeTBEPTOM YacTH
eanHoM sHepruu nukiaa Maxa-IOra. 1o em€ pa3 noarsepxaaer
HaM TO, UTO KaKJIbIA [IUKJI 3BOIoNY COITHEYHON CUCTEMBI IO/~
YHHSIETCS CBOEH CHJIe KBaHTa cBeTa 1.

Bce mnpeapinyiiiue 3BOMIOIMOHHBIE 3aBOEBAHUSI ITUX CHUJ
B [IMKJIaX OCTAIOTCs 6€3 M3MEHEHM Jake MY BO3ICHCTBUAM APY-
roM CWJIbl, cieayoouen 3a Heil. HoBas cuna yxke He JeWCTBY-
€T B MX TUIOCKOCTU M UX HE 3aTparMBaeT, a TOJIbKO BOMpaeT Mx
B ce0s1 ¥ JIOTIOJTHSIET HOBBIMU CBOMCTBAMU. 3/1ECh BCTYIIAET B CH-
Jy 3aKkoH namatu Marepun. Hanpumep, «TOYKH-TMHUW» TIEp-



BOTIO 1IMKJIa OCTAalOTCSl TAKUMHM K€ BO BTOPOM LIMKJIE, HO TOJb-
KO OHU PacKpYUYMBAIOTCS B IVIOCKOCTH C MOCTETIEHHBIM Hapally-
BAaHUEM KOJIMYECTBA 4yacTULl. [IIIOCKOCTHBIE 3JIEMEHTHI BTOPOTrO
LIMKJIA OCTAaHYTCS1 TOYHO TAKUMH XK€ B CJIEYIOIIEM IIUKJIE, TOJb-
KO BO3JIEVICTBUE CUJIBl 3TOTO LIUKJIA CHENAET UX CTPYKTYpPY APY-
rou, bosee CJIOKHOU 1 OOBEMHOM, paclmpsisi UX U3 HEHTpa Jei-
CTBUSI HOBOU CUJIBI.

PucyHok 18 nokasbiBaeT HaMm €€ OIHy UHTEPECHYIO SBOJIIO-
IIMOHHYIO 3aKOHOMepHOCTh. B Tabnuiie ykazauw s, p, d, f ame-
MeHTBIL. [Ipu4yém, OHM CTPOro COOTBETCTBYIOT YETHIPEM LIMKJIAM
Maxa-IOru. OHu NOABJISUIMCH MIOCTENIEHHO JIEMEHT 3a JIEMEH-
TOM M KaXAbI U3 HUX BO3HUKAJ TOJBKO B ONPEIEIEHHOM IS
Hero uukJjie. Hampumep, s-aneMeHT BO3HMKaeT B Iukie Tpe-
Ta-lOra COBMECTHO MJIM TOXKJECTBEHHO BOZHUKHOBEHUIO ATOMOB
BOJIOPOZA U TEJUS; P-3JEMEHT BO3HHMKAET B CJIEAYIOIEM LIMKIIE
HBanapa-lOru u cymmupyercs ¢ s-aieMeHTOM, 00pa3ysi BTOpYIO
cryneHb TaOnmuiipl, ¥ T. 1. DTH YeThIpe IEMeHTa enie pa3 Jio-
Ka3bIBAIOT HAM MOCTENEHHOE Pa3BUTHUE CIOKHOCTU CTPYKTYPBI
B YacTUIIAX OT LMKJA K IMKJIYy. MOKHO Ha3BaTh 3TH JIEMEHTHI
YPOBHSIMU WJIM U3MEPEHUSIMU aTOMHBIX CTPYKTYP.

Jlectnnunoe mnipencrasinenve Taommuwbr [I. M. MeHpeneeBa
(pucyHOK 18) MOMHOCTBIO COBIANIO C PE3YJIbTaTAMM MCCIEHO-
BAHUI KBAaHTOBOM KapTHHBI-BEPCUU U BEAUYECKUMU IUKJIAMU
sBosoLMH (pUCYHOK 9). OHa JonofHWIa UX U Aaxe MoKas3ana,
KaK MOIJIa pa3BUBAThCS CIOKHOCTh CTPYKTYP YaCTHIL OT LIMKJIA
K LIMKJIy WM OT OJHOIO MEPHUOa KBaHTa CBETa K Ipyromy (pu-



CYHOK 6).

ITapanieabHas 3BoJonuA Beeaennon

Haitie viccrnieioBaHuie 3BOJIONUMN CTPYKTYp MaTepun B OCHOB-
HOM TIOCTPOEHO Ha JBYX OCHOBHBIX BEPCHUSIX: BEAMUECKUX IUK-
JlaX 3BOJIIOIIMU C UX CUMBOJIAMU M KBAaHTOBOW KapTHUHE-BEPCUU
SBOJIIOIMKU. MBI MOJYYWIM JAOBOJILHO CTPOMHOE OIMCaHUE BO-
JIOLMU CTPYKTYp yacTul, Marepuu u 1axe e€ IlaHeTapHbIX CU-
creM, Hanpumep Hamer ConHedHou cuctembl. KoHeyHo, Ham
OUE€Hb XOUETCS 3aKPEMHTh 3T HOBBIE 3HAHMWSI HAIIIUMU OOBIYHBI-
MU MaTepyuaJIbHbIMU 3HAHUSIMU, KOTOPbIE YK€ N3BECTHBI HAYKeE.

¥V Hac, nepe]] HAIUMY OOBIYHBIMU TJ1a3aMU, €CTh SIBHBIE TTPU-
MEpbI TEX OIMUCAHUI 10 CTPYKTYpPaM YaCTHII, KOTOPbIE MbI TOJIBKO
yto caenanu. Hampumep, auckooOpa3Hast cTpykTypa Marepuun
OYEeHb [MOX0ka Ha CTPYKTYPy coBpeMeHHoM ['anakTrku MieuHo-

ro mytr. OHa, pacKpy4uMBasiCh M PacIIMpsisiCh CIIUPAICOOpasHo,

pPa3BoOpavYnBaACTCA U3 «TOUYKHU-JIMHUH>» al B IINIOCKOCTb az. Crne-

OyIOUIMIA SBHBIA NpuMep — 310 Hama CosHevHas cucreMa, Ko-
TOpasg JO CUX IMOP €IE UMEET SABHBIM IIJIOCKOCTHOM XapakTep.
E€ MI0CcKOCTh SKJIMMTUKY TIOKA He BpaIaeTcst BOKPYT COOCTBEH-

HOI ocr. OGBEM a° — 3T0 €& IUIaHeTHl, BpALIAOIIUECS BOKPYT
cobcTBeHHOM och. VX ke BpallleHre BOKPYT YIAJIEHHOTO IIEHTpa

(Connra), naér yxe cBepxoObEM a>*. MbI IoKa MMeeM TIofHOe
COBMAJIEHUSX CTPYKTYP YACTHII Y IUVIAHETAPHBIX cucteM Kocmoca
¢ uukyiamMu Maxa-IOru. JlaBaiite pacCMOTPUM 3Ty TOXKAECTBEH-



HOCTb JlaJjiee.
Hamma Beenennasi, ecimm uicxomuTh 13 0OHAPYKEHHOW 3aKOHO-
MEPHOCTU Pa3BUTHUS IIJIAHETAPHBIX CHUCTEM, €CTh HU YTO MHOE

KaK TOYEYHO-JIMHEWHAs IJIa3MEHHas CTPYKTypa a%-al HepBUY-
Hou Marepun. Eciii onycTuThCs 4O aTOMHOT'O yPOBHS, TO B CBOU
MUKPOCKOITbI Mbl YK€ BUJUM HEKYIO HOBYIO CTPYKTYpPY aTOMOB:
UX IJIOCKOCTb SKJIMITUKM YK€ BpalllaeTcsi BOKPYT CBOEW OCH,

. o . 4
4TO, OJHO3HAYHO, OACT aTOMY HCKHUU CBCPXO6’LCM YPOBHA a ,
KOTOpOro CH_Ié "er B ConHeyHon CUCTEME, €CJIU HE 60nee TOrO.
37O JKe ¥ O3HAYAET, YTO OHU YK€ paHee JOJIKHBI ObUTH IOy YUTh

4 o
CTPYKTYpY @ ¥, BO3MOKHO, OHU YK€ MOIJIM NIepeiTu Ha ypo-

BEHb a°, eCIi mup CBepxpasyMma yxke HUCXOOUT K HaM. OH cBoen
CylpaMeHTaJIbHOW CUJION yKe CIIOCOOEH MTHOBEHHO, 110 HalllM
BPEMEHHBIM MEpKaM, IIEPEBECTA aTOMHbIE CTPYKTYpbI Ha ypo-

BEHb IATOr0 U3MEPEHUS a>. Ho 510 OYyIyT TOJIBKO T€ aTOMBI, KO-
TOpbIE JOJIKHBI PACKPBITh U3 ce0s1 HOBbIE XMMUUYECKHUE JIEMEH-
Thl, KOTOPbIE [OKA Y HAC €I1I€ HE OTKPBITHI.

Ha ocHOBaHMM 3THX BBIBOAOB MO «IAPAJLICIILHOMY» MEX-
YPOBHEBOMY Pa3BUTHIO SBOJIOLUH YK€ MOXKHO COCTaBUTh TaOJH-
1y 3 g cTpykTyp Marepuu u e€ UMKJIOB SBOJIIOLIMU B 3aBUCH-
MOCTH OT IUIAHETAPHOTO ypoBHs [1].



Tabnuua 3

No Hasearme HassaHue
R nnaHeTapHoro CrpykTypa Matepun
YPOBHA unKkna
YPOBHA
Tpeta-HOr
1 CyBAMMMHANbHbI RE: }? . ..06bémHan (a°), (a°)
(HOBBIN)
- Catba-t0ra .. c
2 ATOMHbIA B ...06bEMHanA (a°)
(HOBBIN)
3 Cuctema Qywm Kanu-t0ra CeepxobbémHan (a*)
lennoueHTpuYeckan
4 nnaHeTapHas Kanu-lOra | CeepxobbémHan (a®')
cucTema
Oeanapa- . :
? ? O6bémHasn (a*
HOra =
5 FanakTuka Tpeta-tOra MnockoctHas (a?)
ToyeyHo-NuHekhHan
6 BcenenHan Catba-tOra (a!)
74 TpaHcueHaeHT Catba-Hra Toveunan (a?%)

Wtak, 1-biii cyOIMMUHATBHBIA YPOBEHb HAM HUYETO B TUIaHE
HUCCIENOBAaHUA HE NAET: MBI MaJIO YTO O HEM 3Haem. Ho nmeH-
HO 3TOT YpOBeHb (DOPMUPYET IJIaHETApHYIO cuctemy Jlyiiu, Ha-
I MBICJI, JKEJIAHUSI U BCE, UTO CBS3AHO C Pa3yMHBIMU CTPYK-
TypaM. IMEHHO OH HaroOJHSAET MBICJIM CBOUMM SHEPreTUUYECKU-
MU YaCTULIAMHU, 1aBasi UM BO3MOKHOCTb PACKPBIBATHCS B MbICTIE-
(popmsl.

ATOMHBIN YPOBEHb HAM YK€ XOPOLIO U3BECTEH. ATOMBI SIB-
HO HEIUIOCKME Y UMEIOT BPalllAoIyI0Cs TUIOCKOCTb SKJIUITUKU.
OHU MOy YaloTCs Y HaC KAKUMU-TO CYTIIEpOOBEMHBIMU (BO3MOK-



HO, 35). 3)16CI) HE TOJIbBKO, HAIIPUMEDP, JICKTPOH BpAIlaCTCA BO-

KPYT YIUIEHHOIO LEHTpa (a4), HO U caMa IUIOCKOCTDb SKJIMIITUKHU
Bpalaercs BOKpyr cBoer ocu. C 3TUM MBI KaK-TO €IE MOXEM
COIJIACUTBCH.

[manerapHas cucrema Jlylmu HaMm Takke MaJjio u3BectHa [7].
Eciu ucxoauth U3 U3MepeHust pasymMa 4yesloBeKa, Kak MpecTa-
BUTEJISI TOM CUCTEMBI, TO MBI MIOJYy4YaeM Y HEro HaJu4yve MEH-

TAJILHOTO pa3yma, a 9TO ykKe CBEpXOObEM (a3+). Bo3moxHO, 4TO
r1aHeTa 3emuis yim, kak u 3emis, yke BpalaeTrcs BOKPYT CBO-

ero cojHia. Ho Hamma nyBruiIn3anys SsBHO HE UMEET B CBOEM pa-

3yMe GOJBLIEro u3MepeHusi, ueM a> . Pasym gaxe yposHs a>

"y Hac Gonpmas peakocth. TakuX el Mbl HA3bIBAEM YEeNIO-
BEKOM-UHJUTO. Bparenus miocKocTy KJIUNTUKA BOKPYT CBO-
€l OCH Ha 3TOM IUIAaHETapHOM ypoBHe [lyIm moka siBHO OTCYT-
CTBYET, YTO HE IMO3BOJISIET HAM TOBOPUTH O CYIIPAMEHTAIbHOM
pasyme. [103TOMy IIMKJIOM 3TOr0 YPOBHSI HAIIPAIIIMBAETCS TOJb-
ko nuka Kamu-IOra. Mbl njake MoxeM BECTU pedb O HOBOM I1e-

PEXOIHOM IEpUOJE MEXIy HUM U HOBbIM LMKJIOM Cartbda-IOra,

YTO M JaET HAM ypOBEHb pasyma a° .

CosHeyHast cucTeMa Takke SIBHO OTHOCUTCS K LuKiy Ka-

m-I0ra. OHa y Hac Ha BUly ¥ MMEET IJIAHETY 3eMJIsA, Bpallalo-

LIYIOCSI BOKPYT YAQJIEHHOIO LIEHTpa — U3MEPEHUE a>t, CBEpX00b-

€M. BpallieHns 1iockocTy SKJIMITUKYA BOKPYT CBOEW OCH 3/1ECh
SIBHO OTCYTCTBYET.
Jlanee BOZHUKAET HECTBIKOBKA: [ ajlakTHKa MMeEET ABHO ILIOC-



KOCTHOM M ra3000pa3HbIid XapaKTep, YTO Mbl M ITOKa3aJii B Ta0-
muue 3. OHa, Mo Bced BUAMMOCTHM, uMeeT MK Tpera-FOra

C INIOCKOCTHBIM U3MCPCHUEM az. Bcenennast — 3To mia3meHHast

«utatera» — a' mukia Carps-I0ru. Ot TalakTuky B CTOpPOHY
yBEJIMUEHHU I TUIAHETAPHOTO YPOBHS B TaOUIIe 3 MoTyvaeTcst BCE
BEPHBIM, HO Tjie-TO BbInai nuki JIsanapa-l0ra u ero o0pémHoOe

U3MEPEHUE a’. B Tabmuiie 3 MBI CIIEIIUATBHO OCTABUJIM ITyCTHIMU
JIBE STYEUKH, KOTOPbIEe M JOJDKHBI CofiepkaTh B cebe HeUuTo, UTo

JAaET U3MEpEeHne a’.

Takas HECTHIKOBKA B CTPYKTypax YK€ BO3HHKaja paHee [0,
8]. Torga u ynanoce nIpearoygokuTh U Jaxe qokasars, uro Coi-
HEYHasl CUCTEMA UMEET IBOMHYIO CTPYKTYPY: F€OLEHTPUYECKYIO
cucremy IItonemes Mmupa BpemeHu ¢ pOCTPaHCTBEHHBIM LIEH-
TPOM IUIAHETON 3eMJIS U TeJIMOLIEHTpUYecKylo cucremy Komnep-
HUKa Mupa IIpoctpancTsa ¢ ieHTpoM BpeMeHH miaHeToil CosH-
ue. [IpocTpaHCTBEHHBIE MJIAHETH! B TE€TMOLIEHTPUYECKON CHUCTE-
Mme KornepHuka yske BIIOJIHE MOTYT UMETh YETBEPTOE U3MEPEHUE

a®, 1 OHO Hamu B Tab/HLe 3 yKe YKA3aHO KAK KBA3MUETBEPTOE

u3Mepenue a>'.

Cama rutanera BpemeHn CoOJHIIE HaM HE BUJHA U CKpBITA
3a ero TepMosiiepHON 00ooukoi. Ho MMeHHO OHa HarpsiMylo
CBs3aHa C pa3yMoM LmBWIM3alMu [6]. Mbl 10 cux nop emme

HE UMEEM B HEM YETBEPTOIO U3MEPEHUA a*u IIOJIL3YEMCS TOJIb-

KO YJIyUIIEHHbIM TPEXMEPHBIM MEHTAIBHBIM Pa3yMOM a>*. 9o



YKa3bIBACT HAM Ha TO, YTO 9Ta IJIAHETA BPEMCHU COJIHLIC OO0 CUX

Nop HOJIKHA UMCTb 3TO U3MCPCHUC 8.3, K KOTOpOMY H HaIlpaliun-

Baetcs 1ukJ [Ipanapa-tOru. [l Hac oHa CTOMT Ha MecTe U Bpa-
11aeTCs TOJIbKO BOKPYT CBOEM OCH, UTO U JAET €l TPEThe U3Mepe-

HHUE 8_3. HonyqaeTCH, 4ToO, I10 aHAJIOTUH, MBI 10 CUX I10P ele uc-

NOJIb3YEM TOJIBKO YJIYUILEHHBIN )KUBOTHBIA pa3yM TPETHETO U3-

MCPCHUA 33 .

Ilepexon K 4ETBEPTOMY M3MEPEHUIO a* y Hac €eI€ He Mmpo-
n3oien. B atom ciyvyae ConHue BMecTe ¢ 3eMIIEN AOJIKHBI Ha-
YyaTh BpaIIaThCsl BOKPYT YIAJIEHHOIO LIEHTPA CUCTEMBL. Bo3MOX-
HO, OHU YK€ U cefiyac BpalaeTcsi BOKPYT HEro, HO Mbl TO BUJIUM

€Io CTOAIIMM Ha MECTEC U TOJIBKO KaK 00BEM 3.3. HpOCTpaHCTBCH—

Has 3eMJIs1 BpaljaeTcs BOKPYT YOAJIEHHOTO LIEHTPa a’* a Conn-

e J1d HaC 00 CUX IIOp BpallacCTCA TOJILKO BOKPYT COOCTBEHHOU
OCH. ITO JIUIIHUI pa3 JOKa3bIBACT HAM, YTO OHO UMECT TOJIbKO

TPEThE U3MEPEHUE pasyma a’.

Ms1 He OyzneM jajiee BIaBaThCsl B 9TU TUIAHETApPHbIE «JIpsi3-
I'», HO YTOUHUM, YTO KPOME reJIMOLEHTpruYecKkoi cucteMsl Ko-
MIEPHUKA CYILIECTBYET €IE reoleHTprudeckas cucrema [ltonemes
¢ eHTpoM 1uiaHetor 3emiist. CoyHIe B HEl SIBJISAETCS OOBIYHON

IiaHeToil BpeMeHu ¢ m3vMepenneM a”, KoTopast Bparaercs Bo-
Kpyr ynanénHoro nenrpa [3]. Obe 3Tu cuctemMbl camMy Bpalna-
I0TCS1 BOKPYT' HEKOETO €MHOrO IIEeHTpa cucteMbl. ['enroneHTpu-
YecKasl CHCTeMa — 3TO CHCTeMa MaTepUaibHOW SBOJIIOLMU MU-



pa IIpocTpaHcTBa, a reolieHTpUYecKast CUCTeMa — JyXOBHOM 3BO-
mounu Mupa Bpemenu. X enquHeHueM CTaHET OXyXOTBOPEH-

Hast CoyTHeYHas cucteMa ¢ U3MepeHreM pa3yMa a*. 910 BosmOk-
HOE Haille cBepxpa3zyMHoe Oymyiiee. TolbKo 371ech MBI yKe UMe-
€M B BUJIy JaKe IJIaHeTapHble cuctembl [y uenoBeka, Bellb
UMEHHO OHH «JIAI0T» HaM OOBIYHBINA pa3yM.

Ham ynanoce HailTH TpeTbe U3MEPEHUE a® B nameit Conneu-
HOU cucteMe. Teneph MBI MOXEM YTOYHUTH Hally TaOmuiy 3,
3aIl0JIHUB B HEW IIyCThIE SYEMKU T'€OLIEHTPUYECKOW IIAHETap-
Hou cuctemoit [Ironemes. [lapaiite 3TM YyTOUHEHUSI IPOU3BEIEM
B Tabnuie 4.



Tabanua 4

Hassanue
No Hazgauue .
JIAHETAPHOT O Crpykrypa Matepuu
YPpOBHSA IMK]1a 2
YpOBHS
g ” Tpera-10ra i 5
1 CyOoanMuHanbHbII A ...00béMHan (a°), (a%)
i (HOBBII)
= Cares-10ra . =
2 ATOMHBIH o ...00B€éMHasn (a”)
(HOBBIH) )
3 Cucrema [lyimu Kanu-lOra CrepxoOnémnas (a!)
I'ennonenTpuyeckas
4a IlaHerapHas Kamm-l0Ora | Ceepxodbémnasn (a’')
cuctema KonepHuka
['eouenTpuueckas
. p Jleanapa- o 3
40 niaHerapHas IOra O0BémHan (a’)
cucrema lltonemes
3 ["anakTHka Tpera-10ra [TrockocTHas (a)
’ Toueyno-nuneiinas
6 Bceenennas Carpa-10ra (a")
7 Tpancuenaent Dup Toueunas (a”)

Tenepb y HAC OTHOCUTENILHO PACTYIIUX U3MEPEHUI CTPYKTYP
Marepur Ha TUIaHETapHBIX YPOBHSIX BcenmeHHON BCE COIUIOCH.
Bce m3MepeHus craiam mociieioBaTeIbHBIMUA M HapacTaloUMU
OT YPOBHsSI K YPOBHIO. 3/1eCh HE HY)KHO HU Y€MY YAUBJISATHCS,
Be/lb, KaK MbI YTBEPKJAJI PaHEE, Mbl HE MOXEM BHUJIETh U UC-
crnenoBatb Mup Bpemenn. CoHile siBisieTcs 1iaHeTon Bpemenu
Y MOTOMY TIOKa SIBJISIETCS [UIs1 HAC CAaKPaJIbHOU TallHOW. TOJbKO
OHa, CKPBITO OT HAC U Yepe3 HAC, ONPEIEsET pa3yM BCell 1IUBU-
mu3aiuu. Tak 4TO MBI MOKa HAXOAMMCS HA KUBOTHOM ypPOBHE
pa3yMma, HO caM YeJIOBeK YKe MEPEeXOIUT K ero HOBOMY UEThIPEX-



MEPHOMY THUITY at,

B 310i1 Tabnmile 4 BO3HMKAET HEKOTOpAasi HECTHIKOBKA. 3-Mid
U 4a 1nIaHeTapHble YPOBHM MMEIOT OJUH U TOT ke 1mkia1 Ka-
m-I0ru. 3-uit ypoBeH»b, 0 aHAJIOTUU C OCTAJIbHBIMU YPOBHSIMU,
KaK-TO JJOJDKEH orepexars ypoBeHb 4a. Ha camom zene 310 Tak
U ecTb. Jles1o B TOM, 4YTO COBpEMEHHBIN YEJIOBEK, B JIUIIE YeIOBe-
Ka-UH]IMTO, yKe MPUCTYNI K HoBoMy 1ukiy Catbsi-FOru, a Con-
HEYHasl CUCTeMa TOJIbKO-TOJIbKO 3akaHumBaeT 1uki1 Kamu-kOru.
31ech SIBHO 4YEJIOBEK omnepekaer craHoBiieHue CONHEYHOU CU-
CTeMbl, HO Jlajiee €€ COBEpIIIeHCTBA, 3HAUUTEIbHO OMepeskas e
9BOJIIOLIMIO, OH MPOJBUHYThCS HE CMOXET. Ero Tunuyeckuin Mup
JIOJKEH €l COOTBETCTBOBATD, 4 OH — €r0 pa3yMHas YacTHIIA.

JlyXOBHOCTh MM€ET OTHOIIeHue K Mupy Bpemenu. MimMeHHO
JIlyXOBHasl 3BOJIIOIMSA AaJiee MOCIeAYeT 3a MaTepUaibHOM IBOJTIO-
1IMEN U MepeBeIET Halll Pa3yM B UCTUHHOE YETBEPTOE U3MEpEeHe

a*. Ona u ectb TO YyeTBEPTOE U3MeEpeHne Mupa Bpemenu, ot Ko-
TOPOIO MBI JIO CHX IOp CaMM k€ U 1iapaxaemcs. Mbl cuntaem
JYXOBHOCTb YEM-TO HEPEAIbHBIM U [1aK€ BPEAHbIM, CBSI3bIBasI €€
¢ perusaMH. [lepexon K 1yXOBHOCTH U, Yepe3 HeE, K Mupy Bpe-
MEHM JACT HaM BO3MOKHOCTb 3aKOHUUTH SBOJIOIMIO0 PA3yMHOI'O
YeJIoBeKa U MOJTHOCTHIO OOPECTU MEHTAJIbHBIN O1yXOTBOPEHHMDII

pasyM H3MepeHHs a”, KaKUM OH ¥ JIOJKEH GbITb.

TonbKo ¢ 1yXOBHOCTBIO MBI Y€ ONa3bIBAEM U IIPUIILIO Bpe-
MsI CKa3aThb OOJIbIIE: PeaIbHOCTBIO YKE CTaJl CIEAYIOIII TUIT pa-
3yMa — CylpaMeHTaJIbHBIN pa3yMm mupa CBepxpa3zyma, KOTOPbIi



MIEPEBENIET HAC YK€ B €0 MATOE U3MEPEHUE a°. TOMbKO OH CIIO-
coOeH coelMHUTh 00e TutaHeTapHbie cuctembl ConHIa U 3eMin
B enuHoe 1ieoe. OH yke MPUCYTCTBYET B HallleM MHUpPE U B Ha-
1IEM pa3yMe, TOJIBKO B 3a4aTOYHOM COCTOsIHMU. CBepxpasym —
yKe 3[1eCh Ha IUIaHeTe, 0 Y€M Mbl TOBOpUM paHee [2]. KBaHT
cBeTa 2 yxke nepenan ero CTpykTypsl MaTtepuu, a Ta — Hailen
Hy1ie, HO OHU B Hel elleé He pacKpbIThl. Ero HOBBIE CTPYKTYpHI
B HallleM pa3yMe HaXOAATCSA B CBEPHYTOM COCTOSIHUM, HO €TI0 Cy-
IpaMeHTaJIbHasl CHJIa YKe CIOCOOHA HauvaTh MX B HAC PACKpbI-
BaTh. OHa yXke CKPBITO C HAMH padoTaerT.

Ecnu MbI ceroisi BMecTe ¢ T1aHeTor 3emiisl BpalaeMcsi BO-
kpyr ConHila, jatoriee HaMm, B OyIyIeM, 4eTBEPToe u3MepeHue,
TO OHO CaMoO JIs1 HAIIero pa3yMa IOKa CTOUT Ha MeCTe, Bpallla-
SICb TOJIBKO BOKPYT' CBOEM OCH, UTO O3HAYAET TPEThE U3MEPEHHUE

a>. M, 4yepes HeTo, IMO3HAEM [I0KA TOJIBKO Marepuio mupa Ipo-
CTPAHCTBA U UIMEEM MaTepUajIbHbI Pa3yM KBa3UUETBEPTOIO U3-

MEpEHUS a’t, Jlanee Hallla 3ajja4a COCTOMT B TOM, YTOOBI CBOE
CO3HAHUE MEPEHECTU B HEKUM €JUHOW LEHTP IJIAHETAPHOM CU-
cTeMbl [ 7], 4TO MO3BOJIUT HaM y:ke UMeTh Bpatnatoiieecst ColHie
BOKPYT LIEHTpa €IMHON CUCTEMBI, UTO HaM TYT k€ JIaCT YETBEP-
TOE€ U3MEPEHHUE, U, ONHOBPEMEHHO C ITUM, UMETh IJIAHETY 3€M-
JIs1 TAK)KE BPAIAIOIIYIOCS BOKPYT 3TOTO K€ LIEHTPa CUCTEMBI.
Ecmu MatepuasibHBI OOBIYHBIM Pa3yM CBs3aH C IUJIAHETOU
3emuis, TO IyXOBHBIN pa3yM cBsi3aH ¢ riaHeTon ComnHile. Panee
MbI FOBOPWJIM, UTO BUTAJIbHBIN )KUBOTHBIN Pa3yM UMEET OTHOIIIe-



HUE K BpeMeHu Mupy [IpocTpaHcTBa, B KOTOPOM OH U CYILLIECTBY-

eT. OH UMeeT TOJIBLKO TPEThC U3MECPCHHUC 8_3, TO €CTb BUTAJIbHBIN

pa3yM MMeeT CBOMM OcHOBaHueM Iu1aHeTy CorHile, a He 3eMJTio.

Ecnu HOBbIN BepxoBHBIN pazym a* TOuHO Tak ke UMeeT OTHOLLIE-
HUE K MUpY BpemeHu, ToO MMEHHO OH MO3BOJIUT HALLIEMY CO3Ha-
HUIO MEPEUTH Ha ypOBeHb I1aHeThl CoHIIE.

Ho 1yT ke BO3HHUKaeT BOnpoc, HO BeJb COJIHIIE B KOHILIE IMKJIA
Kanu-}Oru noracHer v nmpekparut cBo€ cyiectBoBanue? Jleu-
CTBUTEJILHO 3TO TaK U OYNET, TOIBKO MEepecTaHeT CyIeCTBOBATh
He 1iadera ConHuge, a e yactuibl DCH+H, kotopble 10JIKHBI
B 9TOM LIMKJIE IEPEUTH Ha IU1aHeTy 3eMiid. Bot oHu 1 co3ganyT
BUIUMOCTb, uT0 COJHIIE MCUE3HEeT, MnepecTaB cBeTuTh. Ha ca-
MOM [IeJie, €CJIM IJ1aHeTa 3emuist (POPMUPYETCs FeJTMOLEHTprYe-
ckout cucremort Konepnuka, To manera CoJiHIle — reoleHTpu-
yeckon cucremon IIronemesa. Mul yxe paHee roBOpWIA O ABYX
B3aMMHBIX KBaHTax CBETa, KOTOpble UX U popmupyiot. Ilosto-
My 1uiaHeta CosHile 00si3aTeIbHO OCTAHETCSI CYITIeCTBOBATD B CO-
craBe COTHEUHOU crucTeMe, TO OHA Uil Hac OyJeT TEMHOM, Kak
SHEPrusi BpeMeHH, KOTOpasi M €CTh BCE Hallle TEMHOe He0o. A TO
OTKyJa Obl B3si71ach BCE 3Ta TEMHOTA, Be/lb OHA JIOJKHA MMETh
CBOM MCTOYHUK BO3HUKHOBeHMs. E€ ictounnkoMm u Oyner sHep-
rus Mupa BpemeHu kBaHTa cBeTa 2, KOTopasi AJisl Hac OynieT TEM-
HOW, €CJIM He TIOJTHOCThI0 Y€pHOU. [Ioka MBI HE packpoem cBou
BHYTPEHHUE OPraHbl YyBCTB, Mbl HE CMOXEM BUIETh ThMy MHpa
Bpemenu kak Caer.

BbiBog HampainuBaercss mpocTod, eciau HoBbIM MK Ca-



Tes-I0rn Oyner mpoxomuth B mMupe BpemeHu, TO MBI Kak-TO
JOJDKHBI OyneT oka3arbest Ha Tuianete Comaue. Ham kak-To mpu-
JETCS OCYIIECTBUTD TaKOM nepexof u3 Mupa [ IpocTpaHcTB B Mu-
pe Bpemenu. Eciu Hallle BHEIIHee MaTeprualIbHOE CYyHIECTBO KHU-
BET B BHIE OOBIYHOIO YEJOBEKA Ha IUIAHETE 3eMJIA, TO Hallle
BHYTPEHHEE CyIIECTBO — Ha 1utaHere CosHue. Tonbko MBI CBOE
BHYTpPEHHEE CYIIIECTBO TIOKa HUKaK B ceOe He Orpe/iensieM.

[lepexon k LyxoBHOMY pa3ymy Mupa BepxoBHOro pasyma kak
pa3 moapazyMeBaeT Moj cOOOM PaCKphITHUE U COBEPILIEHCTBO Ha-
1IEr0 BHYTPEHHETO CYIIECTBA, KOTOPBIM MOKA B HAC HE PACKPhI-
BAETCS1, HE PA3BUBAETCS U HE IBOTIOLMOHUPYeET. HO MMEHHO OHO
cyuiectByet B Mupe Bpemenu Ha rianete CoJlHIE U )KUBET TaM.

JlyXOBHbIE 3HAaHUSI TOBOPAT HAM O TOM, UTO MbI HE JJOJKHBI OT-
Ka3bIBATHCS OT CBOETO BHEIIHETO CYIIECTBA. JTO MOACKA3BIBAET
HaM, YTO MBI C IIJTAHETHI 3eMJIS HE YUIEM, BEJb IMEHHO OHA J1a-
€T HaM MTPOCTPAHCTBEHHOE (PU3UYECKOE TEJIO U OOBIYHBIN pazyM,
HO CBOMIM CO3HaHMEM MBI IOJKHBI Oy/IeM TepeiTH U3 BHEIlTHe-
IO HAa BHYTPEHHU pa3yM, YTO U O3HAYAET PA3BUTHE JYXOBHOI'O
pazyma. Tonbko, pa3BuBas ero, Mbl He JIOJDKHBI OyeM TOTepsTh
CBOE BHEIIIHEE CYIIECTBO. BOT K TAKMM «4yJOBUIIHBIM» (OT CJIO-
Ba «4yJ0») MpPeABapUTEbHbIM BBIBOJAM Mbl MPUIIUIM B CBOEH
KBAHTOBOM KAPTUHE BEPCHUU SBOJIOLUU.

Ilepexoa k nyxoBHOCTH MUpa Bpemenu

He HyxHO 3a0b1BaTh, 4TO, OonuchiBast CoHIle 1 3emIlio, KOTO-



phI€ BIMSIIOT CBOMMHU TUMTMYECKMMH MAPAMH Ha HAIll Pa3yM U CO-
BEPLIEHCTBO, Mbl ONKMCHIBAEM U CBOU MHIUBHYyaJIbHbIE COJHIIE
Y 3eMJII0 TUIaHETapHOU cucTeMbl [y yesoBeka 3-ero IuiaHe-
TapHOI'O YPOBH$ COIVIacHO Tadnuue 4. IMEHHO OHU U AAI0T Ham
ero. [ToatoMy cBOMM cO3HaHHMEM, YTOObl HayaTh CTAHOBJICHUE
IOyXOBHOTO pa3yMa, Mbl JIOJKHBI OyJeM MEepEeKJII0UUTHCS C 3eM-
J1 Ha comHLe cucTeMbl ymm. TonbKo Tak Mbl CMOXEM 00pecT!

YyeTBepryHyl0 Marepuio 1 pa3yM ypoBHS at.

Ham yxe mopa «pa30yauTh» DyXOBHBII pa3yM M HayaTh pac-
KpbIBaTh B ce0e ero cTpyKTypbl. CBOMM CO3HaHUEM Mbl JOJIK-
HbI Oy/IeM MepeKJII0UYUThCS C MPOCTPAHCTBEHHOW I'eTMOLIEHTPU-
yeckoil cucrtembl KonepHuka, ¢ 3eman [y, Ha reoneHTpuye-
CKYIO IUIAaHETApHYIO cucTeMy BpemeHu [Itonemes, Ha e€ conHiie.
TONbKO Tak MBI CMOXEM COBEPILIEHCTBOBATLCA JAJIEE B JyXOB-
HOM pa3yMe U OLyXOTBOPUTbH ceOsi. TOJNIBKO 3TO MO3BOJIUT HaM
OT KBaHTa cBeTa | MepedTH K Havyasly AyXOBHOM MaTepuain3a-
LIMM KBaHTa cBeTa 2 (PUCYHOK 8), YTO MO3BOJIMT HAM IOJTY4YUTh
9BOJIOLIMOHHBIM MTyTEM ellE OOJIbIINe U3MepeHusi CTPYKTyp Ma-
TEPUU B CBOEM CYIIIECTBE.

MsI yke cepbE€3HO paccMaTpUBAEM PEabHOCTb ABYX HOBBIX
nukJoB Maxa-lOru kBanra cBera 2 pucynka 8 mupoB Bepxos-
Horo pasyma u Cepxpasyma. OHU CTaHYT B OyayIlIeM Mpoao-
’KeHueM Hailied aBomonuu. Ecim 115 craHoBiieHust B Mupe Bep-
XOBHOTO pa3yMa Mbl JOJIKHBI IEPEKJIIOYUTHCS CBOUM CO3HAHUEM
Ha conHue Jlymu, To 11 craHoBieHus B Mupe CBepxpasyma —
Ha €IUHBIY LIEHTP €€ MJIaHETAPHON CUCTEMBI, KOTOPBIN [TO3BOJIUAT



HaM OOBEIMHUTD 3TH JBE TUIAHETAPHbIE CUCTEMBI B €JUHOE 1ie-
JIoe.

CerojiHst MBI yXke OOpe/id MaTepuaibHOE TEJIO W 3arioTHIIIN
€ro OOBIYHBIM Pa3yMOM. DTO TO, UTO MOYTH YKe CAEaHO IMpU
MOMOLIM KBaHTa cBeTa 1 Ha rutaHete 3emusd. [lanee Hactymaer
HOBasl CTYIEHb SBOJIOLMU — 3TO IyXOBHAS IBOJIOLNS, KOTOPYIO
HaM JacT HoBbIM UK Catbg-KOru kBaHTa cBeTa 2, NoKa3aHHBIA
Ha pucyHke 19. be3 Hero Ham 4eTBEPTOro U3MEpPEeHUsl B pazyme
He nonyunTh. OH yXe CO3HATENILHO OYy/IET MPOXOANUTH Ha IJIAHETE
Connue.

Ha pucynke 19 m3o6paxéH kBaHT cBera 2. TOmbKO 31€Ch
MBI MOKa3a1M rpaduK SHEPruil KBaHTa CBETA 2, MEePEXOAAIINX
B KBaHT marepuu 2. Kak Mbl BUAMM, OH HUKAKOTO OTHOILEHMS
HE MMEEeT HU K PEeJUrusiM, HU K HoraM, HU K JAPYTMM JyXOB-
HbIM KOH(ECCUSIM. DTO HEYTO COBCEM JIPYTO€, UTO Mbl HA3bIBAEM
IPOIIeCCOM AYXOBHOM 3Bosmonnu. OH npecTaBisieT COOOM CTaH-
JApTHBIM KBaHT CBETa, HO PACIOJIAraloIuics B OOJIbIIIeM MUpPe
Bpemenu +T. OH nmeer B CBOEM cTaHOBJIEHUU 10 3TAroB YeThI-
PEX MEHbIIMX IIUKJIOB HOBOro mukJja Maxa-lOru. OH no cBoen
CTPYKTYp€ IPAKTUYECKM HUYEM HE OTIIMYAETCS OT KBaHTa CBETa
1 (pucyHka 4), KOTOpBIN pacrnionaraercsi B 6osnbiiiem mupe [1Ipo-
crpaHcTBa. [laBaiiTe oruiiiem KBaHT cBeTa 2 nogpoOHee, B COOT-
BETCTBUU C PUCYHKOM 19.



dopmupoBaHMe TPAHCUEHAEHTHOrO Yenoseka KBaHTOM cBeTa 2
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Wrak, Howii 1mukn Caresa-IOrm (Al) OymeT mpoxoauTh
B 4 stana. Ml UX yxe Xopoilo 3HaeM [9]:

1. Dtan Bo3BeienHoro pazyma (0—1).

2. Dran O3apénHoro pazyma (1—2).

3. Dtan UHTynTHBHOTO pazyma (2—3).

4. Dran ['modanbpHOTrO (BepxoBHOro) pazyma (3—4).

Bce oHM MMeEOT OTHONIEHUE K 3BOJIIOIMK MHpa BepxoBHO-
ro pasyma. KBaHT cBera 2 mokasblBaeT HaM peayibHOCTh OOpeTe-
Hust BepxoBHoro pazyma. B atom HoBoM 1uksie Catbsi-FOra mblt
JIOJKHBI K CBOEM COBEpIIIEHHON MaTepraibHON (popmMe 0OBIYHO-
'O BHEIITHETO YeJIOBeKa, KOTOPBIM CETrofIHs SIBJIsieMcsl, JOOABUTD
JIYXOBHYI0 (DOPMY U pa3yM BHYTPEHHETO UYeJIOBEKa, PACKpbIBas
U pa3BHBas ero B cebe. DTO MO3BOIUT HaM oOpecTH Bepxos-
HBI pa3yM M CTaTb HOBBIM BHUJIOM OHAYXOTBOpEHHOro Yesnose-
Ka, CyHIECTBYIOIIETO OIHOBPEMEHHO U Ha IlaHeTe 3eMJisl (BHElll-



Hee CylecTBo) U Ha ruiaHete CoHie (BHYTPEHHEE CYILIECTBO),
HO 0€3 UX eQUHEHHUS.

IT0, KOHEYHO, HE TaK ITPOCTO CAAENATh, IOTOMY YTO J1aXKe€ HU3-
1M YpoBeHb Bo3BblllIeHHOrO pazyma mupa BepxoBHoro pasy-
Ma 00J1aiaeT OOJBIIION TYXOBHOM CHIIOH, CIIOCOOHOH pa3pyIIUTh
pa3yM OOBIYHOTO YesioBeKa. MBI HE TOJBKO JOJKHBI TIO3BOJIUTH
ceOe HaMOJHUTBLCS €ro AyXOBHOH CUJIOH, HO U elE, MpU MOMO-
iy e€, caenarb 6oliee MPOYHOU U MPO3PAYHON MaTEPUATBLHYIO
CTPYKTYPY CBOETO Tejla, 3HAYUTENIbHO €ro YKPErnuB, YTOObI OHO
OBLJIO CITIOCOOHO BBIIEPKATH HOBBIM pa3yM. TOBKO 3TO MO3BOIUT
HaM HAaIoJTHUTh ceOst HOBBIM JTyXOBHBIM pazymoM +E mupa Bpe-
Menu +T KBaHTa cBeTa 2 U P 3TOM COXPAHUTh OOBIYHBIN pazyM
mupa ITpocTpancTBa, chopMrupoBaHHBIN KBAaHTOM CBeTa 1.

Omymaere pa3HHIly MeXxay paOOTON TyXOBHBIX KOH(ecCHit
Y KBaHTOM cBeTa 2? Kak JayXoBHblE KOH(pECCUU MOTYT 3TO OCY-
mectButh? OHU Aaxe 00 3TOM HOBOM KBaHTE CBETa 2 HUYEro
He 3HaT. Ero padora 1o HUCX0XkieH!I0 B MaTepuio — 3TO peaib-
Hasi TyXOBHas1 paboTa MeKTPUIECcKoi ciithl +E ¢ MaTeprabHbIM
YeJIOBEKOM I10 OAYXOTBOPEHUIO €r0 IMPOCTPAHCTBEHHOU MAaTEpU
¥ 0OBIYHOTO pa3yMa, KOTOPOM paHee IBa/ALATOro BeKa He ObLIO.
7151 3TOTO M BKJTIOYAETCs B pabOTy HOBBIM KBAaHT CBETA 2 PUCYH-
ka 19. be3 Hero Ham MOXHO OynieT 3a0bITh O CBOEH IMBUIINA3A-
uuu, 100 Aajee HAYHETCS OOpaTHbIA OTCYET B KBaHTE cBeTa 1,
KOTOPBII Mbl HA3bIBAEM KOHIIOM CBETA.

[Iponenaiite camMu MBICTUTESIbHBIA SKCHIEPUMEHT, AJISI YEro
IIPOMINTE IO KBAHTY Matepuu | pucyHKa 4 OT KOHIIa K €ro Hava-



ny. [ompobyiite npecTaBUTh ceOe, Kak OH OyJeT «BBIXOJUTh»
oOpatHO 13 Martepuu Temu ke YeThipbMs IuKJIamMu Maxa-tOrm.
Cpenaiite 3TO TOYHO TaK K€, KaK MbI MPEACTABISIN cede ero
HUCXOXJeHHe B Marepuio. Mbl yike MOkeM onucaTb OKOHYaHUE
9TOTO MpoIiecca, KOrjaa 3TOT KBaHT MaTepur 1 0OpaTuThes u cTa-
HET MOJ00MEM «UEPHOM JIBIPbI», MOJHOCTBIO TMOIJIOM@As COOOM
Bce yactuibl Matepuu u naxe e€ Ddup [8]. OH kak Obl 0TOE-
pET Bech cBoM cBeT (cBoM Dup) obpatHO B ceds1, CHOBA CTa-
HOBSICh «ITyCTHIM» KBaHTOM cBeTa 1. D10 u OyzeT /Aj1s HaC aro-
KaJIMIICUCOM, KOTAa [IMBUJIM3ALIMS TOJIHOCTBIO UCYE3HET B ITOM
«4EpHOM JpIpe», YTOObI HAauaTh BCE CHavas a C HOBOW BCIIBIIIKH
BoxectsenHoro Caera.

Tonpko Hayaslo pa3BEPTHIBAHUS KBAaHTA cBeTta 2 B Marepuu
TIO3BOJIMT HaM MPOJOJIKUTD CBOIO SBOMIOLIMIO Aajiee, a He oOpa-
TUTHCS B TIpax M HE MPOMACTh B «YEPHOM JbIpe», KOTOpask Hac
nornotuT. K Hamemy cyacTtbio OH yke Hadyall CBO padoTy € Ha-
el ruBUIM3anyeit. B mpoTuBHOM citydae, Mbl Obl TOTAA O HEM
HUYEro He 3Hainu. Ecam yxke nmosiBWiICA pUCYHOK 19, TO MOXHO
TOBOPHUTb, YTO ITOT KBAHT CBETA 2 YyKe HUCXOOUT B MatepHio.
[NosiBneHue 0 HEM 3HAHUIA B HAIlleM MUpe Kak Obl MOJCKa3bIBAET
HaM, YTO 3TO YK€ CIYyUHIJIOCh.

W3 3TOro HOBOrO Impolecca HUCXOXKIEHUs KBaHTa CBETa
2 B Marepuio BO3HHMKAET HOBasl 9BOJIIOLIMOHHAS LIeJIb J1s1 Hallen
UUBIIN3AIMA: HAM HEOOXOAUMO COeTUHUTHCS C HUM BHYTPH Ce-
051, 1OO OH OyJeT NeliCTBOBATh KaK CHAPYKU HAC B HAIIIEM OOBIY-
HOM MHUpE, TaK U BHYTPHY HAC, MEHsIS1 HAC U HAIIl TUTUYECKUI MUP



o1 ce6s1. TyT e BOZHUKAET BOITPOC: & MOT'YT JI HAM B 3TOM I10-
MOUYb JIyXOBHBIE KOH(ECCUHU, UCTIONB3YsI CBOU COBPEMEHHbIE TTy-
XOBHbBIE TOCTH)KEHUS U TIPAKTUKU?

3TO BIOJIHE BO3MOXXHO, HO TOJIbKO Ha HAYaJIbHOM 3Tarie, noo
MOYTH BCE yXOBHBIE KOH(ECCUU OEryT OT HAIlero MaTepHhasib-
HOT'O TeJa U MUpa, CUMTAsI UX WLUTIO3UEH, a HAM OHM, KaK OKa-
3bIBAETCS, — OUEHb HYKHBI. Be3 HUX HEBO3MOKHO HUCXOXKICHUE
KBaHTa cBeTa 2 B Marepuio. EMy Toraa mpocto Hekyna Oyner
HUCXOMUTh. EMy Oynetr HeoOXoamMM coBepIIeHHbI OOBIYHBIN Ye-
JIOBEK C €ro pa3BUTHIM OOBIYHBIM Pa3yMOM U JIaXe €ro TUIHJe-
CKU# MUP 00bIYHOTO pasyma. TobKko OHU OYIyT CIIOCOOHBI IPH-
HATH B ce0s1 ero HOBYIO QyXoBHYIO cuiy +E. Tonbko Toraa o
CMOXeT Ha 0a3e TUIMYECKOro MHUpa OOBIYHOTO YeslOBEeKa pac-
KPBITh HOBBIH, OOJIee TOHKUI TUIMUYecKuii Mup BepxoBHOTrO pa-
syma. MimenHo Oymymmii HoBbI ik Catbsi-FOru (A1 pucyHka
19) 6ynet anekTpuyeckoii cuioit +E kBaHTa cBerta 2 npeodpaszo-
BBIBATh MaTepUAIbHBIE CTPYKTYPBI TeJIa U pa3yMa OOBIYHOTO Ye-
JIOBEKA U OJyXOTBOPSITH UX.

KBazunuerBepuunasa Marepust mupa [Ipoctpancrsa a>* nomk-

Ha OyJIeT NepeiTy B YeTBepUUHylo MaTepuio at mupa Bpemenu,
410 e€ M ogyXoTBopuUT. OHM MOKa OyIyT COCYIIeCTBOBATh BMe-
CTe, HO KaK JIB€ MPOTUBOMNOJIOKHOCTU. BepXoBHbII pa3yM IMoKa
HE CMOXET UX COCOUHUTH BMecTe. Ero 1enp — 310 Havasio pac-
KPbITUS M CTAaHOBJICHWSI HOBOM JIyXOBHOM Matepuu Mupa Bpe-

MEHU ypOBHA at, ITpu stom, mup IIpocrpancTBa Moka OCcTaer-



+
C4 CyHICCTBOBATh CO CBOUMM YPOBHEM MCHTAJIbHOI'O pa3yMa a3 ,

a He TMepexXoIuT Ha HOBbIN ypoBeHb CTPYKTYp. K Hemy nodaBiis-
I0TCS1 HOBBIE CTPYKTYPBI lyXOBHOI'O Pa3yMa, KOTOPBIE €0 IOAHU-
MalOT Ha CBOW YPOBEHb, HO OCTaBJIsIsl MATEPUAJIbHBIM YEJI0BEKOM
mupa [Ipocrpancrsa.

B3psiB nyxoBHOro Ceera B Marepun

OcwmbICMBass HOBYIO JYXOBHYIO 1I€Jb, Mbl IIOHMMAa€M, YTO
KBaHT CBETAa 2 JOJIKEH JaTh HaM HEUTO HOBOE, KOTOPOE MO3BOJIUT
e€ OCylIecTBUTb. MBI yke UMeeM 3HaHUsI O HUCXOXKJICHUU KBaH-
Ta ceeta 1 B Marepuio. Ham TOJIBKO OCTanoch NepenokuTh Ux
Ha KBaHT cBeTa 2. [laBaiiTe HAUHEM C BOMpOCa: Kak KBaHT CBETa
2 HaYHET CBOE HUCXOXKJEeHue B Matepuio, MOI0OHO HUCXOXK/Ie-
HUIO KBaHTa cBeta 17

Co B3pbiBa CBeTa, KOTOPBHIM MBI MOKEM JIaJIe€ HA3BATh TyXOB-
HbIM Dpupom.

Ho Cger B mupe Bpemenu Oynet 1yisi Hac, POCTPAHCTBEH-
HBIX CylIecTB, KpoMmentHou Temoi. KHura kak pa3s roBopuT Ham
o noracmeM CosHile, Korjga IuiaHeTy 3emilsi HaKpOeT KpOMelll-
Has TeMa. Ita Tema (qyxoBHbIid CBeT) 00s3aTEIbHO BOSHUKHET
B CAMOM Hayajle HUCXOXEHWS KBAaHTa CBETAa 2, IPU €ro yxe
HENOCPEACTBEHHBIM KOHTaKTe ¢ Hammum mupom. [loka xe stor
JYXOBHBIA KOHTAKT UMEETCS TOJIBKO Ha SHEPIreTUYECKOM yPOBHE,
YTO MO3BOJISIET OOBIYHOMY YEJIOBEKY CTaTh YeJIOBEKOM-HHIHTO,
HO JaJiee 3TOTO MOKa He UAET.



Kpowmeminas TbMa o3BoMT HamM MOHSATh, YTO MPOLIECC MIEpe-
xona B Mup BepxoBHOro pasyma yxe peajbHO Ha4ajcs U 4To ro-
TOBUTHCS K HEMY yxke OyaeT nosaHo. Kak ckazano B Kuaure, uto
nocsie Tembl OsIBATCS Ha HeOe HOBbIe 3BE3/1bl U CONHIIE, KOTO-
pble HaM eIng Oojiee MOATBEPIAT ero Havaso. Jlejo B ToM, 4To,
packpbiBasi B cebe BHYTpEeHHee CYIIECTBO, Mbl CMOXEM YBUJIETh
3TOT 1yXOBHbIM CBET yXe Kak caM CBET, a He Kak TbMy. Torma
Mbl CBOMM BHYTPEHHUM 3PEHUEM (TPETHUM [J1a30M) YBUIUM 3TY
iadety CoJHIle, ONMCAHHYI0 HAMU paHee, KoTopasi Obuia Cripsi-
TaHa 32 €ro TePMOSIACPHBIM CJIOEM. ECTECTBEHHO, YTO BMECTO
cTapbix 3B€37 Mupa [IpocTpaHcTBa, Mbl 3TUM k€ BHYTPEHHUM
3peHUEM YBUMM Te HOBbIE 3BE3/Ibl MUpa Bpemenu, Kotopble pa-
Hee ObUTH OT Hac cKpbIThl. Onucanne Kauru a1 Hac, B CKOpoM
BPEMEHU, CTAHET PEAJILHOCTBIO Y MTOJTHOCTBIO MOATBEP:KJAET Ha-
M BBIBOJIBI 10 KBAHTY CBETA 2.

[Ipu Hamem co3HaTenbHOM Hepexofe B Mup BpemeHu, Mbl
HAYHEM pACKphIBaTh B ce0e CBOE BHYTpEeHHee CYIIECTBO, 00-
peTarh HOBbIE BHYTPEHHHE OpPraHbl YyBCTB, KOTOpPbIE 3Ty ThMy
MOCTENEHHO HA4YHYT BOCIpUHUMATh Kak CBeT. BHelHue opra-
HBI 4YyBCTB OOBIYHOTO CYIIIECTBA YeJIOBEKA TaK U OyayT BOCIIPH-
HUMaTh OOBIYHBII MaTepHhasbHBII CBET, 4 BHYTPEHHUE OPraHbl
YYBCTB €r0 BHYTPEHHEro cyuiecrBa — AyXoBHbIM CBer. Takum
Mbl BUJUM MPOJIOIKEHME HAIETO SBOIIOIMOHHOIO CTAHOBJICHU S
O4yXOTBOpEHHBIM YesioBekom B mupe BepxoBHoro pasyma.

DnekTpuyeckas cuia +E kBaHTa cBeTa 2 cpopmMupyeT HOBblE



€IMHUYHBIE YaCTHUIIbI TyXOBHOTO «upa» mupa Bpemenn® °.
OH OTKpOeT AJid 4YejoBeKa MUpP BpeMeHu C ero J1yXOBHOCTBIO
Ha €IMHUYHOM YpOBHe. YacTuipl JyXOBHOIo «dupa» B HOBOM
ke Carbs-lOru craHyT HOBBIMM TOUYEUHO-JIMHEWHBIMH J1y-

XOBHBIMU CTPYKTYpaMmu -1, KOTOpbIe Oy/IyT B3aHMO-TIEPIIEH-
JVIKYJISIPHBIMUA CTPYKTYpaM pa3yMa OObIYHOTO vesioBeka. Ecre-
CTBEHHO, OHM PACKPOIOTCS B YEJIOBEKE, B €r0 BHYTPEHHEM Cy-
IIECTBE, YTO MO3BOJIUT OOBIYHOMY YeJIOBEKY OOpECTH YeTBEpHY-

Hy10 Marepuio mupa Bpemenu ¢ ypoBHem pazyma a*. VIx oGuuii
pazyMm OyeT CyMMHUPOBAThCSI B CBOMX M3MEPEHUSIX, HAIIPHIMEp

a>+n'=a*. Yacruupl Marepuu, KoTopble (POPMUPYIOT HAIIK Ma-
TepUaAJIbHBIE TEJIA ¥ pa3yM, CTaHyT eIé Oojee CIOKHBIMH B CBO-
UX TOHKMX Pa3yMHBIX U (PU3MUECKUX CTPYKTYpax, HAINOMHSSACH
JYXOBHBIMM YacTullaMy. Kak Mbl IOHMMaeM, B 9TOM CIIy4dae Oc-
HOBHasl CTPyKTypa Martepun HA4YHET 00peTaTh HOBbBIE 1yXOBHBIE
CTPYKTYPbI, KOTOpPbIE 3HAUUTEJbHO U3MEHSAT €€ OCHOBHBIE CBOIA-
CTBa.

DTO MOXET MPOU30UTU TOJIBKO B HOBOM LukJe Catbs-IOra
KBaHTa CBETa 2, B KOTOPOM OyJeT MPOBENIEHO MOJIHOEe TTpeodpa-
30BaHUE CTPYKTYpBl OCHOBHOM Marepuu 4yenoBeka U mupa. To-
I/1a [OSIBUTCS HOBBIH 9JIEMEHT B CTPYKTYpe yacTtul MaTepuu, Ko-
TOPBIIl OKaxeTcsi, Bpojie Obl Kak, YeTBEPTHIM 3JIEMEHTOM, KOTO-

phIii OyZieT TBOMHBIM: MaTepUaIbHBIM — C YPOBHEM a’n IOyXOB-

? Mbzl 0003HaYKM HOBBIE AYXOBHBIC YaCTHUILbI KaK ,Hn, race o — 310 KOJIMYeCTBEHHBIH
IIOKa3arTeijib IIyXOBHOﬁ YacTulpbl, a n — CTECIICHb eé HU3MEpPEHUA.



HBIM — C YPOBHAMU )10-111. HYXOBHLIﬁ YPOBCHb ,Z[O NOAHUMET pa-

3yM UeJIoBEKa Ha ypoBeHb a> ', a ypoBeHb 11| — 10 ypoBHsi a*. Ta-
Kasi TBOMCTBEHHOCTb CUCTEM BHYTPU YaCTHI] TPOSIBUTCS HA BCEX
TUIAaHETApHBIX YPOBHAX BceneHnHoit (Tabnuma 4).

Ho kakue xe MUpbl MOXET JaTh HAM KBaHT CBETAa 2 PUCYH-
ka 19?7

JlaBaiiTe ompeneaMcs ¢ ero OyayMMy THITAIECKUMHA MUPa-
MU, KOTOpPbIE TIOCJIEIOBAaTEIbHO OyAyT HUCXOIUTDb Ha HAIIly ILJ1a-
HETy BMECTE C KBaHTOM cBeTa 2. Mbl UX yKe YaCTUYHO PacKpbl-
JIM Ha pUCyHKe 19:

1. Huxa Carpsi-FOra — mup BepxoBHoro pasyma n%-x! (a4).

2. Huka Tpera-FOra — mup Cepxpaszyma 12 @)

3. Hukn [dpanapa-lOra mMoxHO Ha3zBatb mMupoM KcTuHbI,
HO MBI IIOKA TOYHO HE 3HA€M €ro Ha3HAueHUS — Il3 (a6).

4. Hukn Kamu-FOra — mup TpaHcuenaeHTa, kak Mup biaxeH-
CTBa, — n (a7).

[epBble 1Ba MUpa HaM yke peaslbHO JOCTYIHBI. Y Hac Aaxe
€CTb MPEATNOJIOKEHUE, YTO €CITU KBAHT CBETa | — 3TO KBaHT CBeTa
mupa 6onbiero [IpocTpaHcTBa, TO KBaHT CBETa 2 — 3TO KBaHT
cBera mupa Oosnbiiero Bpemenu [7]. Eciu nepBblil KBaHT CBe-
Ta 1 pa3BépThIBacT ceds MocieIoBaTeIbHO, HO KBaHT cBeTa 2 —
napajijieJIbHO, YTO TOBOPUT HaM 00 OJHOBPEMEHHOM JEeWCTBUU
BCEX €r0 CUJI.

31ech HY’)KHO OTOBOPHUTCS: XOTsI €r0 CUJIbI IEMICTBYIOT BCE Of1-
HOBPEMEHHO, HO OHM 1O cBoeMy MoryIiectBy OyayT pa3HBIMH



Y Jlaxe nocyiegoBarebHbIMU. To ectb, moka MorymectBo Bep-
XOBHOT'O pa3yma He MPOSIBUT Ce0s1 IIOJTHOCTHIO, MBI HE TIOUYBCTBY-
em MorymectBa CBepxpa3yMa, XOTsI OHO Yxe OyAeT 3BOJIOIH-
OHMPOBAaTh COBMECTHO ¢ BepxOoBHBIM pa3yMOM Ha cCBOMX Oojee
HU3ILIMX YPOBHSX CylpaMeHTalIbHOW cuJbl. bosnbiue Moryiie-
CTBA HE CMOTYT JI0 KOHIIA HU30UTH TMOKA [IJI1 HUX HE TMOSIBATCS
HEOOXOMMbIE YCJIOBUSI.

PackpeiTie HOBOW CTPYKTYpbl MaT€puu, CBA3aHHON C MUPOM
BpemeHnu, no3BoUT HaM NEPENTH K HOBOMY THITy yacTtull. Torna
OHH OOPETYT HOBBIE CBOWICTBA CBOEW OlyXOTBOPEHHOM CTPYKTY-
pbl. HoBas cTpyKTypa JyXOBHOTO pa3yma AacT HaM BO3MOXKHOCTb
oOpectu BepxoBHblii pa3yM, KOTOpBI Oy/eT Ha MOpsiAoK Oosee
BBICOKMM Y CHUJIbHBIM, Y€M Hall OObIYHBIN yM. MBI TIOKa MOJ-
ynum 0 CeepxpasyMme, KOTOPHIY elIE€ Ha MOPSIOK MOTYILECTBEH-
Hee BepxoBnoro pazyma. OH npuBenér Hac K enié 6osee coBep-
IIIEHHOMY CcylpaMeHTajbHoOMYy YenoBeky [2].

[loaBoas UTOrU HUCCEOBaHNSI KBAHTOBOW KapTUHbBI-BEPCHUH,
MOHO CKa3aTh, YTO HaM YJAJIOCh HAUTH OCHOBHBIC HallpaBJe-
HUSI HAllleN BOJIIOLIMK B CTPYKTYpE JIEMEHTapHbIX yacTull Ma-
TEpUU B COOTBETCTBUE C ONMCAaHHBIMU IIMKJIaMu Maxa-FOra u na-
e MPOWTH 32 HUX B Hallle riryookoe Oymyiee. B3aumoneicTeus
JIEMEHTOB B HAIlIEW )KA3HU OT JIEMEHTAPHBIX 4acThll A0 Bce-
JICHHOM M KMBBIX CYHIECTB JOKa3blBA€T HAM, YTO Mbl CTOUMM
Ha MPABUJIbHOM HAlpaBJI€HUU MOUCKOB 3HAHUM O HAalllel 3BO-
JIOIMH, KOTOpasi Bcé Oojiee CBOOUTCSA K COTBOPEHUIO YeJIoBe-
ka 1 mupa Equnsim KBantom boxecrBeHHoro Ceera ([dyxom



boxbpuMm) yepe3 Ero MHOKECTBEHHbIE KBAHTHI CBeTa | pUCYHKa
4 v KBaHTHI cBeTa 2 pUCyHKa 19.

MoXHO Jaxe cka3aTb, 4YTO HaM yAQJIOCh MOATBEPAUTDH HAllle
Omkaiiiiee pa3BUTHE IIMBUIM3AIMU K CYIPAMEHTAJIbHOMY pa-

3yMmy mupa CBepxpa3yma J10 ypOBHsI a> 1 naxe ganee ero. Haur

OOBIYHBIN pa3yM ypOBHS 2>t nomken MepeBeCTH HaC C OKOHYa-
HuA yerseproro nukia Kamm-I0ra Ha Hayano HOBOTO IyXOBHOT'O
mkiaa Carpsa-}Oru, kak HOBOro «30J10TOro BeKa» 4eJIoBeUeCTBa,
Ha OoJiee BBICOKYIO CTYIIEHb HaIllero Pa3BUTHS.

HoBasd rimobasibHad 1e/b 9BOMIOLUN IMBUJIA3ALUN — 9TO 00-
peTeHure YeJIOBEKOM CYITpaMeHTaIbHOTO pa3yma mrpa CBepxpa-
3yma. Ho 310 He MoBTOpEeHuE MPOIICHHOTO HaMU ITyTH ¢ HavaJia
9BOJTIOIINH, a ITO peasibHOEe, HOBOE JYXOBHOE BOCXOXK/ICHHE Ha €€
OoJiee BHICOKHMI YpPOBEHb. ITO Oy/IET yke BOCXOXAeHUeM K McTu-
He, CKopee, BO3BpaIlleHueM K Hell, HO Ha 060Jiee BHICOKOM YPOBHE
pazyma u OoJiee TTyOOKOW CO3HATEIbHOCTH, KOTOPhIe W JadyT,
c oOpeTeHreM MoTHOM VICTHHBI, HOBBIE CTPYKTYPbl OOHOBJIEHHON
Marepuu.



I'naBa 4. IBoaronua Pazyma
n uaBognua Ctpykryp dyxa

M-=I Bc€ Oosiee HaUMHAEM MOHUMATh, 4TO VICTHHA 3BOIIOLHN-
OHHOT0 Mpoliecca — OeCKOHeYHa B CBOUX 3HaHUsIX. Ham, miis eé
OO0JIBIIIEro MOHUMAaHHM 1, CHOBA M CHOBA IIPUXOIUTCS BO3BPAILlATh-
csl K caMOMY Havajly IpoLecca 3BOJIOLHH, YTOObI BBISIBUTH BCE
ITPOLIECCHI, MEXaHU3MBI U CUJIbI, KOTOPbIE IPUHUMAIOT B HEM y4a-
crue. Ho camoe, noxanyy, Ba)kKHOE BO BCEM 3TOM HCCJIEOBA-
HHUU — 3TO 0oJiee MOJTHO MOHATh PadoTy «MEXaHU3MOB» 3BOJIIO-
LUH.

Cozpaércs BrieyamieHue, YTo TOT TUITMYECKUN MUADP, KOTOPbIN
MBI CETOJIHS UMEEM, ITPOXO/s Yepe3 BCE LIUKJIbI IBOJIIOLIMH, ITPO-
ABygeTcs Kak ¢ororpadusa B (POTONPOSABUTENE: OT KPYIHBIX —
KO Bc€ Oonee MeskuM JetansiM. [1onqoOHsIi mporece «IposiBie-
HUs1» COOTBETCTBYET U pa3ymy, U (PU3MUYECKOMY TEJly YEJIOBEKA.
YpoBeHb pazyma NposIBIsSieTCs yepe3 BCE OOJBIIYIO0, IOCTOSIHHO
PaCTYyILYI0 OT LMKJIA K LMKy CIOXKHOCTb €0 CTPYKTYp, KOTO-
pble MEpeKJIaIbIBAIOTCS Ha MaTepUaibHble (hOPMBI, TOLIEPKHUBA-
forre ero. Yem cioxHee OyeT CTPYKTypa MaTepraibHOi (hop-
MBI, TeM OoJiee BBICOKMM YPOBHEM M3MEpeHUsl CTaHeT 001a1aTh
€€ pasyMm.

B snavansHoM Beriecte, kKOTOphIi U ecTh caM «(0», HUKa-
KOro pasyma Het — 310 nojiHoe Hesenenue n Hecosnanue ¢ ypos-
HeM 0. B D¢dupe yxe nosasisgercs neppas npocreuinas CTpyKTy-



pa, KOTOpas SIBJISIETCS] €IMHUYHON U TOYEUHOM C YPOBHEM pazy-

ma 2°. B miasMeHHOM nukie Carps-FOra pazym BcE ele cuiib-
HO paccesiH U HesiICeH. YPOBEHb pa3dyMa 3/IECh yKe MOJHUMAETCS

o 1

70 JINHEHHOTO M3MepeHus a . B ra3o00pa3HOM COCTOSTHUE THK-
na Tpera-IOra yxe nposiBIsI0TCS NEPBbIE pa3yMHbIE MATEPUATTb-
Hble TeHU-opMbl. OHM [MOKa BO3HUKAIOT TOJILKO B KPYITHBIX -

2
TAJIAIX €ro TPyObIX CTPYKTYP C YPOBHEM M3MepeHus a“. JKuBot-
HBIA 1K JIBanapa-lO0ra nenaer ero emié 6ojee YETKUM B 00b-

éMHbIM — a°. B Hauwe BpEMs NOSABUWIUCH YK€ TAKUE MEJIKUE MEH-
TaJIbHBIE JI€TANIU, YTO (poTorpadus yxe NpakTUUECKU HAXOOUT-
¢4 B CTaAMM OKOHYATEJILHOrO MPOsABJIEHUA. TONBKO €IlE He BCE
MPOSIBJIEHO B CAMBIX MEJIKUX JYXOBHBIX JIETANIsIX. YPOBEHb pazy-
Ma B MeHTaJIbHOM 1ukJjie Kamu-HOru nocturaer ypoBHs u3mepe-
HUS TOJBKO 2+,

Onucanue XU3HU [IMBUIN3AIIUY IJIA3MEHHBIX CYILIECTB COOT-
BETCTBOBAIM (PU3MKE TJIa3Mbl, U3y4aeMOW Halllell HayKOW; 1U-
BUJIM3AIIMSI TA3000pa3HBIX CYILECTB KWJIA MO 3aKOHAM Ta30BOM
MaTepUy U TJ1a3Mbl; LIMBUIN3AIMS )KUBOTHBIX CYILECTB — MO 3a-
KOHY XHJIKOCTH, ra3a U IUIa3Mbl; YeJIOBEK — MO 3aKOHY OpPraHu-
YECKOM MaTepuH, )KUJKOCTH, Ta3a U I1a3Mbl. ECTECTBEHHO, Mbl
CTOMM Ha MOpore Kakou-TO HOBOM CTPYKTYpbl Marepuu, KOTo-
pasi IPOJOJKUT ITY JIMHENKY CTPYKTYP U JIMHEUKY PACKPBITHS
U3MEPEHUN pa3yma.

JlaBaiiTe 171 MOJHOTHI IOHUMAaHUS CBSI3U CTPYKTYpbl Mare-
puasibHOM (hOPMBI C YPOBHEM €€ pa3yMa, MOMbITaeMcsl Ipe/icTa-



BUTH ce0e, KaKiM 00pa3oM pa3BUBAJICS Pa3yM HAIIMX PACTEHUI
B 1nukiie Tpera-lOru? [Janee Mbl neper€émM K )KUBOTHOW LIMBU-
yu3auuu 1ukia [Ieanapa-lOru u cpaBuum e€ ¢ mupom Pacre-
Huit. Ham Heo6xonumo 6osiee cepbE3HO MOHATh, KaK TPOUCXOAUT
CMeHa THUIIOB Pa3yMOB MEXk1y [IUKJIAMH, YTO 3TOMY CIIOCOOCTBY-
€T W YTO 3aCTaBJISIET [IMBUJIM3AI[MU OCYILIECTBUTh NIEPEXO]] HA €€
HOBBII YPOBEHb?

CerogHs 3TOT Ipoliecc Nepexoja ¢ OJHOIO YPOBHSI pa3yma
K JIpyromy, Oojiee BRICOKOMY €r0 YPOBHIO JIJIsI HAC YKe CTall, 9BO-
JIOIIOHHO, OY€Hb BasKHBIM. Ham HE0OX0IMMO MOHSITh, KaK MOX-
HO OyJIeT ero OCYIIECTBUTh CErOHS U MOXXHO JIM HAM CAMUM 3TO
crenats?

OoOpaTHoe TOK/eCTBO CTPYKTYP

MBbl yxe paHee UcciieJOBAIN SBOIIOLIMOHHOE Pa3BUTUE U3Me-
pEeHUIl pa3yma U Iake YKa3aJld Ha ero repexoHble nepuost [ 1],
HO HaM TaK ¥ HE YJaJIOCh MTOHATh, KaK pa3BUBAJICA pa3yM MaTe-
pUanbHBIX (POPM CO BCEMHU CBOMMM M3MEPEHUSAMHU, IUIABHO I1e-
pexonst oT ofHoro kK apyromy? Kak, Haripumep, HEUTO U3 pacTte-

o 2
HUH C YPOBHEM pa3yma a~ CTAaHOBUJIOCH KMBOTHBIM C YPOBHEM
3
pasyma a”?
M5l yke MMeeM OIUCaHUS Pa3HBIX THITOB pa3yMoB [9] 00bIu-
HOT'O 4YesioBeKa M Jlake MPOIUIM B HUX Jasiee OObIYHOTO pazyma

K BepxoBHomy pasymy u k Cepxpasymy. B ux omnucanuu msl
HAXOJUM MHTEPECHBIE 1)1 HAC 3HaHU:A. Kak okasbiBaeTcs, pasym



CWJIBHO NIPUBSI3aH K CTPYKTYpe MarepuayibHOM (popme Uiu Ha-
000poT. CIIOKHOCTD CTPYKTYPbI (DOPMBI OITPEIEISAET CJI0KHOCTD
pa3yma u ypoBeHb €ro BbiClero usMepenus. [lapaiite B Takom
paKkypce X TOXAECTBA CHOBA MPOMAEMCS MO LIMKJIaM 3BOJIIOLIMU
u OoJiee cepbE3HO PACCMOTPHUM UX TIO YPOBHIO CIIOKHOCTU MaTe-
pUaIbHBIX (DOPM U CTPYKTYP MX pa3yMa.

Wrak, nuki Carpa-IOru (pucyHok 6) 3aKaHYMBAETCSA B TOT
MOMEHT, Korza c(popMupOBaHbI IJIa3MEHHBIE CYIIECTBA KaK TO-
YEYHO-JIMHEWHbIE (DOPMBI CO CBOUM TOUYEUHO-JTMHEUHBIM pazy-

o 1

MOM YPOBH$I MepBUYHON Marepuu a%al. Crnoxnocrs CTPYKTY-
pbI MaTepuabHOM (pOpMBI OyIET EMY aHATIOTUIHOM U, IPAKTHYe-
cKku, npocrenieid. Ho 31eck y Hac BO3HMKAaeT HEKOTOPOE HECO-

otBeTcTBHE. [Ie10 B TOM, YTO €IMHUYHON CTPYKTYpOM a’ OyneT
001a1arh. ..
JlaBaiite, 9TOOBI HE MyTaTh CTPYKTYPHI pa3yMa M MaTepHrasib-

HOM (POPMBI, MBI CTPYKTYPY (POPMBI 0003HAYMM CUMBOJIOM «0 ™,
rjie O — 3TO KOJMMYeCTBEHHAs] BEIMYMHA TPOOTIEHUST CTPYKTYPBI
opmsl, a n — crenens e€ gpodeHus. Toraa Mbl OTydYaeM, 4To

€IMHIYHON CTPYKTYpPOU 6" nomkHa 661 0G1aaTh YacTua ddu-
pa, Kak nokasaHo Ha pucyHke 18. Ho 310 He Tak.

Yactuia Ddupa obnagaeT camoil MeHbINEH U MpOCTeUIei
CTPYKTYpPOH, KOTOpasi TOJBKO MOXeT ObiTh. Camoii OoJbliei
CTPYKTYpOH, KOoTOpasi U OydeT eIWHON CTPYKTYpPOW TpPaHCIIeH-

neHta!® ¢ ypoBHeM JpoOneHus 60, 00JIaIaeT TOJIBLKO OH CaM,

1 o
0 TpaHCL[CHI[CHT (BCG BCGIIGHHLIC) C 3ariiaBHOU 6yKBI>I 6yIleT O3HavyaTh BCEJICHCKOIo



uMesl YpOBEHb pa3yMa a’. Torza BO3HHMKAET BOIPOC, KaKUM
YPOBHEM ApoOJieHUsI CTPYKTYpbl hopMbl OyneT 0OaagaTh enu-

HUYHas1 yactuia ddupa a%?
Panee Mbl npeiokuIM Bcero 7 ypoBHEH U3MepeHusl pasy-

Ma or a’ (dacruia Ddmupa) 10 a’ (MHAMBUAYAJIbHBIA TpaHC-
neHaeHT). OTcioga cieyer, 4To CTPyKTypa IpoOiaeHHs mare-

puasibHOM (pOopMBI OyAET UM OOpaTHOM OT 6 (uacTria Ddmupa)
k 6° (eaMHAs CTPYKTYpa TpaHCIEHIeHTa). BO3HHMKaeT emg of-
Ha HEOIPEJEIEHHOCTD: CTPYKTypa «0™» Bceraa OyJeT COOTBET-
crBoBath DCH [3] pucynka 12, TONBKO B HEM pa3yM «a' » HyK-
HO 3aMEHMTH CTPYKTYpOil «0"». OHa OyIET TAKOii K€ U Ha yPOB-

He 6°, 1 Ha ypOBHE 6’. Crenenu (ot 0 1o 7) B CTPYKType «0"»
YKa3blBAIOT HEe Ha AesneHre BHyTpu DCH, a Ha KOIIMYecTBO CIIo-
€B cTpyKTypbl BHYyTpH He€ (DCH Bcerga aenuTcs TOIbKO Ha ca-
My cebsl), 1 Ha e€ MPOCTPAHCTBEHHO-BpPEMEHHbBIE MapaMeTphl,
COOTBETCTBYIOIINE CBOEMY Ciio10. MBI mosydaeM Kak Obl oOpar-
HYIO TIPOTIOPIIMIO MEXy YPOBHEM pa3yMa M ypOBHEM JIpolrie-
HUS CTPYKTYpP MaTepuabHOU (POPMBI.

Pa3 yx Mbl onpenensieMcsi CO CTPYKTypaMH MaTepuajibHbIX
opMm 1Mo ux ypoBHSAM IpOOIEHUs], TO HAM HYKHO HOMBITATHCS
NpUBA3aTh UX K TEM CEMU YPOBHSIM M3MEpPEHUs pa3yma, KOTO-
pble MbI yke UMeeM. TOJbKO JaBaiTe CHavasia 3TO CAEIaeM IS

TpaHceHneHTa, a TPaHCIIEHAEHT C IIPOITHCHON OYKBHI — HHAMBUIYAJIBHOTO TPAHCIICH-
JeHTa YeJIOBeKa, KOTOPOro OH JJOJKEH SBOMIOLMOHHO JOCTHYb B CBOEM OymymieM [6].



CTPYKTYp pa3yMa, KOTOpbIE IOKaKkeM B TaOuIle 5.

Tabnwuua 5
YpOBHU

YpOBHU S Cumeon Uukn

MWpOoB pasyma Mmupa 3BONHOLUMK
- 0+ al O MarepuansHeiid Idup
E 1 al 0] | MunepaibHbIi
§ 2 a? =) PacTuTenbubii
§ 3 a3 lar) HKuBoTHBIH
* 3+ ad+ +O MeHTaNbHbII
- 34+ ad _ O LyxoBHbIiA 3dup
E 4 at © | BepxoBHbIH
§ 5 as S CeepxpaszyMHbIil
é 6 at 7 B1 (pucyHok 19)
* 7 a’ +O ' TpaHcueHaeHT

B taGmurie 5 Mbl BUAMM, KaK OT IMKJIA K UKy PaCTET HOMEp
u3MepeHus pazyma. Bcs MHENKa ero M3MepeHuM MoydaeTcs

MPOTSKEHHOCTBIO OT a® noa’. Ona He BbI3bIBaCT y HaC KaKUX-Jv-
60 BorpocoB. MbI 371eCh Jake MoKa3am OymyIire U3MepeHus

pasyma a*-a’, KOTOpbIE MBI IIOKa He uMeeM. OHM (popMHpYIOTCS
HOBBIM KBaHTOM CBeTa 2, MOKa3aHHOM Ha prcyHKe 19. B Tabnure
5 MBI 1aXe MOKa3aJIi BEAUYECKUE CUMBOJIbI IMKJIOB KBaHTa CBE-
Ta 2, KOTOPbIE MIOJTHOCTBIO TOXKJECTBEHHBI BEIUYECKUE CUMBOJIBI
[IMKJIaM KBaHTa cBeTa 1, TOJIbKO OHM OyIyT AyXOBHBIMH U CBS-
3aHHBIMU C MUPOM BpemeHun. 1o noka Bce U3MEpeHus pa3yma,
0 KOTOPBIX MBI IMeeM Kakue-T10o0 mpeacTapienns. B atoit tad-



JIMILIE 5 Mbl IOKA3aJIM HAJIMYUE TyXOBHOTO Dupa, KOTOPhIA CO-

OTBETCTBYET YPOBHIO Pa3yMa YeoBeKa-MHAMro a° . OH Kak bl
CTaBHUT HA MECTO BCE HAIIIM Pa3yMHbIC U3MEPEHHUSI.

JlaBaiiTe Tenepb U3MEHUM TaOJIUILy 5, HEMHOTO €€ YIIPOCTUB,
¥ BMECTE C YPOBHSIMU pa3yMa pa3MecTUM Ha Hell ypOBHH Jpo0-
JIEHUsI CTPYKTYp MaTepuajibHbiX popMm. s HarisiHOCTH pas-
MECTHUM 3TH CTOJIONBI B TabsMIIe 6 psiioM, ISl 4ero yoepém Be-
JMYECKUE CUMBOJIHI ITUKJIOB.

Tabnuua 6
YpoBHM YpPOBHM YposHK Lmkn
MUPOB pasyma dbopm 3IBONOLMM
Hauano a I 6° IMa‘repman bHbII 3dup
1 a' | 6’ | MuHepaibHbIi
2 a* 6’ PacTHTE/IbHBIH
3 a’ I : | JKusoTnbril
3+ a 6"I MenTadbHbIH
4 _ at | 6 BepxoBublii
5 a® 6 CBepxpasyMHblii
6 a’ . ) | B1 (pucynox 19)
7 a’ 6" I TpaHcueHAeHT
Konen a? | 6 ?

B Tabmure 6, kak u B Tadmuile 5, HAM MPUIILIOCh YPOBEHb
4 cpenatb nBOUHBIM (3+ U 4), KaKk OH y HAac paHee MOKa3aH
B CTPYKTYpax pa3ymMa. AHAJIOTMYHO UM MbI 3ePKaJIbHO COCTaBH-
JIM YPOBEHb JIPOOJICHUSI CTPYKTYP MaTepHalIbHBIX (pOpM, CBSI3aB



UX ¢ IUKJIamMu 3Bomonuu. Tabmuiia 6 OTKpbIBaeT mepen HaMu
HOBYIO 3aKOHOMEPHOCTb SBOJIOLUH, CBSI3aHHYIO C IpOOIeHuEeM
CTPYKTYP MaTepuasIbHbIX (JOPM U C YPOBHSIMHU U3MEPEHUSI X Pa-
3yma. BeIBOJ] HarpaimmBaeTcsi caMm coOO0il: 4eM BhIllle U3MepeHre
pazyma, TeM Oojiee CIOKHYIO CTPYKTYpy MaTepuaibHON (DOPMBI
OH MOXET UMETh ¥ TeM OOJIblliee 3HAHUE MOXKET IOy IHTh.



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.
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