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Bwmecto BeTymieHns

Ceiiyac, KOr/1a 3aKOHYMIICS CPOK MOAMMCKH O HepasrialleHuH, st MOT'Y TOBOPUTH CBOOOAHO: ABAALIATH JIET
Ha3aj g padoTal B 3aKpBITON HAyYHO-MCCIIE0BATENbCKOM rpynne Munucrepcrsa 06oponsl CCCP «Huth-MO-
Or» (coBmecTHO-MapautenbHbIi TpoekT MuHoO0poHb! 1 Akanemun Hayk), koTopast ohuimaabHO 3aHIMAIach
M3y4YeHUEM aHOMAJbHBIX aTMOC(EpHBIX sABIeHHI: B 1960 romy BHINLIO 3aKpbITOE MOcTaHOBIeHHEe CoBeTa
muarcTpoB CCCP u LIK KIICC, rae nepen HaykoW CTaBWIMCh, B YaCTHOCTH, 33/1a4d: pa3padoTaTh HOBBIC
WCTOYHUKHU YHEPTUH, U HOBBIC TIPUHIIUIIBI TOJTYYCHHS TATH 0€3 BEIOpOCca MaCCHI.

A roBops mpoiie, Mbl u3ydanu npecioByTsie HJIO, kypupoBanu BoeHHble 0a3bl ¢ apTedakraMu (0010MKaMu
anmnapaToB noTepreBuux kpyuienue) Ha rore CCCP, u nmpoBoamim c6op u 06paboTky nHpOpMaIu
MOCTYIABIIYIO OT OYEBUAIEB U KOHTakTepoB. B 1993 roxay, nocne pacnana CCCP u3 neHTpa npeKkpaTuioch
(¢uHaHCHpOBaHKE, OCTAHOBWIIMCH YHUKAIbHEUIIINE POEKTHI, U 3aTeM Hallly rpyniy pachopmuponaiu. S
ocTajsicsl He y Jie] — JOKYMEHTAIHsI YaCTUYHO YHUUTOXKEHA, YACTUYHO HMCcYe3/1a B apXUBax IIEHTPa, a 000HbIe
MIPOEKTHI 3a0pOIICHBI M 3a0BITH OHBIHE. J[oNTHe ABaaIaTh JIET 51 CAMOCTOSITEIBHO 3aHIUMAJICS TOCTUKEHUEM
taiiHbl TexHoorun HJ1IO. BuauTe i, HeKOoTOpBIE ammapatsl morepnesiime karacrpody Becuu 10 200 TOHH,
HO Ha OOpPTY MBI HH pa3y HE OOHAPYKHIIU HA KaKOTO-TMOO TOIIMBA, HU MPUBBIYHBIX HAM CHJIOBBIX YCTaHOBOK,
KOTOpBIE 10 HALIIUM MPECTABICHUAM JODKHBI ObUIHA MOIHUMATh TsDKEJIbIe MAIIMHBI B BO3AYX: HU PEAKTUBHBIX
JIBUTaTEeJIel HU MIPOIEIEPOB HU NOPIIHEN HU 1IecTepeHOK. Ho MBI MMeNnu CBUAETENLCTBA OYEBUALIEB U KMHO-
(hoToMaTepuasbl MOJETOB TUX MAIINH, a0COTIOTHO UTHOPUPYIOLIUX IpaBUTalMI0. B TO Bpems Haia
HCCIIeI0BATENbCKAsl IPyIa HE CMOTJIa 1aTh OTBET HA MIOCTABJICHHYIO Iepel HEH 3a7a4uy O IpUHLUIIE
nepementenust HJIO u ux sHepreTHueckux yCTaHOBOK. B TedyeHuu MONTruxX ABaALATH JIET S HEIPEPHIBHO
paciups1 CBOM YpOBEHb 3HAHUM U KPYro30p, U CaMOCTOSATEIbHO UCKaJl OTBETA HA HE PELLIEHHBIE BOIPOCHI.
Teneps 51 ¢ yBepeHHOCTHIO MOTY 3as1BUTh, UTO 3HaI0 puHLUI TexHonoruu HJIO — B 60bIIMHCTBE Cily4aes
OHHU HE «JIETAI0T» B IPUBBIYHOM CMBICJIE 3TOTO CJIOBA — TO €CTh HET IOCTYIATENbHOIO IEPEMELIEHMS, a
MIPOELUPYIOT ce0s1 B HEOOXOAUMBIE TOUKHU MPOCTPAHCTBA. DTUM OOBSCHIIOTCS UX KOJIOCCANIbHAS CKOPOCTh U
cBepxMaHeBpeHHOCTh. Texuonorus nepemenienuss HJIO — ronorpaguyeckas npoekuus (T.H. TEIeNOpTaIHs)
MaTepHuanbHBIX 00beKTOB. Best cumnoBast (mpoekunonHas) cucrema HJIO 3aximroueHa B MX TOJICTBHIX KOPITycax.
I'pynma BeImoHUIIA CBOIO 3aaa4y! Pazymeercs, s oOparaics B pa3nudable GOHIbI 1 MHCTUTYTHI, HO BE3/IE
3aCHUIIbE TYMUKOBOM T€OPUHU OTHOCUTENBHOCTH U MTOKJIOHEHUE Ta30TYPOUHHBIM JBHKUTENSIM, & TOTOMY MBI JI0
CHX TIOp IpeObIBaeM Ha ypOBHE MPUMUTHBHON aKKyMYJIITOPHO-KEPOCHHOBOM TEXHOJIOTHH, KOTOpasi ObLIa e1e
W3BECTHA MHKAM U acCHpHUHIaM.

Jli1st Bocco3anusi HEOOBIIIOTO IEUCTBYIOMIETO IKCIIEPUMEHTaILHOTO oOpasia texnosnorun HJIO neo6xoaumo:
1 — co3ganue HeoOX0IMMOI TPOU3BOICTBEHHOM 6a3bl (YCIIOBUS B 1IeXy He HUXke JeBsroro kiacca UCO,
CHEIIMAIILHBIN CBEPXBBICOKOTOYHBIN COOPOUHBIN CTAHOK);

2 — CBEpXOYHIIICHHbIE MaTepUAIIbI

3 — YPOBEHb HAHOTEXHOJIOTHH

AHanu3 1aHHOH pabOThI JOJKEH MPOU3BOIUTE YETIOBEK B JOCTATOYHON CTETNIEHH 3HAKOMBIN KaK MUHUMYM:

1 — ¢ Teopueit «I'onorpapuueckoit Becenennoin» ([aBua bom, Kapn [Ipaiibpam);

2 — CynepCTpyHHOM TEOPHEH;

3 — Teopueii eTyieBoii kBaHTOBOM rpaButanuu (JIu Cmomun, Kapiio Posemn u @otuaun Mapkomnoyiy).

Ouenb 06uHO, 4TO Poccusi, Bceria ciaaBuBIIasiCsl CBOMMU HEOPAMHAPHBIMU MBICITUTENISIMUA U YUYEHBIMH,
CETO/Hs JI0 CUX MOp HE UMEET aHAJIOTUYHBIX padoT, a €e Hay4yHasi MbICJIb MO-TIPEKHEMY 3a)KaTa TUCKaMH JIOTM.
Poccuiickue yueHble po0KAIOT MOKIOHATHCS 3aBEJIOMO OIIMOOYHOM TeOprH DUHINTEIHA, YBOSAIIEH UX BCE
nanee B OECIIOHBIX MTOUCKAX OT UCTHHBI, U TIECTOBATh APEMYUHE PEaKTUBHBIC TEXHOJIOTHH — PAKETHBIE U
a’pOIMHAMUYECKHE TEXHOJIOTUU JOCTUTIIU CBOETO MUKA Pa3BUTHUS — JaNbIe X0a HeT.

NMeHnHO cMMOM03 BBIIETPUBEICHHBIX TEOPHIA MO3BOJISIET MOCTHYB TeXHOJIOTHIO T.H. HJIO — He orpaHnYeHHBIX
HU B TOIUIMBE, HU B Macce, HU rabapuTax KOCMHUYECKHX armapaTax, CHOCOOHBIX 3a CeKyHbl IEpeMelIaThCs B
WHBIE FAJIAKTUKHU. DTO HE (paHTAaCTUKA — AaHTACTUKA — 3TO JKAJIKUN YPOBEHb a3POKOCMUYECKUX TEXHOIOT UM
UMBUIU3AUHU 3eMis. Bek mpUMUTHBHOI ra30-TOPIIHEBON M KPUBOIIUITHO-IIATYHHON TEXHOJIOTUU
3akoH4WICA. [Ipunuio BpeMsi COBEPIIEHHBIX TEXHOIOTHH.



Conepxanue:

1. Beenenue 1. Tabnuia ctpykrypsl Eounozo boimusl.

2. Beenenmue 2. O paznenenuu Eounozo boimus na 1Be BeesieHHble.

— I'no6anbHoe npoctpancTBo Ne2. DMmnupudeckas win peHoMeHalbHas Beenennasi.

— I'no6anbuoe IlpoctpanctBo Nel Honb-IIpoctpancro. MmnnukaruHas unu Marpuunas Beenennas.
— Anpuopu-nioctynartsl Honb-IIpocTpancTsa.

— I'eneparuBHas MaTpU4HOCTH HOJIb-IIpocTpaHcTBa.

3. Teopusi Bpemenu. Yacte 1. Ipagumonuxa vy OTHOCUTEIIbHOE BpeMsi, Bpemst Ne2. Ba3zoBsie mocTynarsl.

4. llnanera. UcTHHHASI MM BTOPUYHAS KOCMUYeCKasi cynepcTpyHa. J[0Ka3aTeabCTBO IJIAHEThI Kak
rojorpaupyrolei CynepcTpyHsbl.

— YacToTHas XapakTepUCTUKA NCTUHHOM CyNepCTPYHbI KOCMHUYECKOT0 MOPSIKA.

— Iloctynatel Teopuu Bpemenu.

5. Teopus IlpocTpancTBa.

— BI'B u reHepanus npoCcTpaHCTBA.

— BI'B u acniekr IIpocTpancTsa.

— BI'B u aneMeHTHI TEOpUU IpaBUTALUH.

6. 3Be3na. bazoBas njiy nepBHMYHAS MCTHHHAA CYIIEPCTPYHA.

7. Teopusi Bpemenu. Yactp 2. Temnomponuka. AOCoI0THOE UK YHUBEpcallbHOE BpeMs. Bpems Nel.
— Bsaumocssa3s TemnopansHoro acnekra u IlppunHnocTy.

8. DkcnepumMenTanbHOE NOATBEP:KIEHHE cOcTOsATeAbHOCTH Teopun Bpemenu.
— OO11ue rpaBUTAIIMIOHHBIE TOCTYJIAThI.

— Tlonoxenus I paBUAMHAMUKH.

— Teopust AnturpaBuranyu Nel, Ne2, Ne3.

— CuMBonIHMuecKas 3anmuch B3auMOJEHCTBUS ¢ HOub-I1oseM.

— YcTpoiicTBa BU3yalbHOTO HAOIIOAEHUS ¢ KOMIEHCUPYIOIIUM 3JI€MEHTOM.

— A/T’-nioprain «3Be3HbIE BpaTay.

— A/T'-3HepreTHKa:

— TemoBoii sHEproreHepaTop.

— DIIEKTPUUYECKHI 2JIEKTPOTEHEPATOP.

ABTOpPCKHE TEPMUHBI.



«Bvleaem neumo, 0 uem 2060psam.: «CMOMPU, 60M MO HOBOE», HO MO DbLIO YIHCe 6 6eKaX, OblGUIUX NPeNCOe
HAacy.
(Exxnecuacm, 1, 10).

«IIpupooa npocma, u He pocKouleCmayem UIUUWHUMU NPUYUHAMU BeLyelly.
Hcaak Hrroron («Hauanay, Kaura 3).

«lIpoumume ezo, kaxcemcs, ymo e2o0 NUCATL CYMACUUEOUUL ...
N3 nucema A. DitHmteiina k M. bopny,
B KOTOPOM, B YaCTHOCTH, TOBOPUTCS O
nucceptaruu JI. JleOpoiins.

M. I'ajinyJauH

BBEJEHUE 1

Touka

Jlnanst L/_ S JIBmikenne

ba3oBbie MPUHITUITEI TPOUCXOIAIIHNE OT (ITporpecca, [{Bmxenus):

l

1. Camocoxpanenue (uiu npuHIun J{BuskeHus ) — IPUHIUI COXpAaHEHUS 3apsiia (IHEPTUN/UMITYJIbca/MOMEHTA

JIBVKCHUS ) ,L Jeuscenue eounoe
2. [Mpunmun [lyansHocTH — IPUHIUN (aHTHU-, CyTIep- U He-) CHMMETPHH

lﬂeu.m’enue 0souunoe (pasneneHue eAMHOro J{BrKeHms )
3. lpunnun [TogoOust — npuHIMI (He-)pe30oHaHca (KOMMYHUKAIIMH-B3aUMO 1€ CTBHSI/HEKOMMYHUKAITUH -
HEB3aHMOJIEHCTBHS) B3zaumooeiicmeue /leuscenuii

B3aumHble sMepreHTHbIE KOPPENnun Tpex 0a30BbIX MPUHIIMIIOB MOPOKIAIOT BCE MHOI000pasue
MIPOU3BOJHBIX IIPUHIUIIOB U 3aKOHOB MaT€pUaIbHOI0 MUPA YIIPABIAIOLIUX 3BOJIIOLUEN IIPOCTPAHCTBA-
BpEMEHH, CBOOOTHOM SHEPTUH, UHEPTHON MaTepuu U OMOJIOTHYECKOT0 MHPA.

Touka COOTBETCTBYET KakK 3JIEMEHTApHBIM YacTHIIaM, TaK U (HEOECHBIM) TeIaMm.

l

JIMHUS COOTBETCTBYET MOJISIM, Tpadam, CHIIOBBIM JIMHHUSM U CTPYHAM.
JBuxenue (puc.. 20 c, d):
1 — Chepuueckoe pacumpenue/chepruueckoe cxaTtue (mepBUYHAast BHOpAIIHs)

l

2 — OceBoe BpallleHHe (TOpP) LIEHTPOCTPEMHUTEbHAS CHIIA/LIEHTPOOEIKHAS CHUJIa; BpallleHUe BOKPYT OCH
PacrosoKeHHO! B Tene (BTOpUUHasi BUOpAIMs) U BHE Telia

!

3 — [locTynarensHoe ABMKEHNE TPH CTETICHH MMPOCTPAHCTBEHHOM CBOOOABI (TpeTHYHAS BUOpaIns);




|| MIPSIMOTMHEHHBINA (TPUMUTHBHBIN) THI IBYKCHHUS.

-1I-

BBeaenue 2

O EANHOM I'JIOBAJIBHOM ITPOCTPAHCTBE
"
npousBoaHbIX I'100anbHbIX IIpocTpancTBax

CymectByet nuib Oano Ennnoe I'nodanbHoe IIpoctpancTBo — (11-e m3MepeHne coBpeMeHHbIX (PU3HKOB
— KaK COBOKYNHOCTH ABYX Apyrux — Ennnas Bcenennasi, Eounoe boimue (nim Equnoe I'sio0anbHoe
Juepro-Undopmanuonnoe Iloge ( puc. 4)) kotopoe neauTcs Ha:

— sMIUpuYecKyo Beenennyto, u

— nonv-Ilpocmpancmeo (KOTOpoe, OTHOCUTENILHO AIMIIUPUUECKOil Beenennoil, umeet

pa3BepTky Ha 180° — BeIpakeHO cumsorom nenmol Mébuyca).

Paznenenue Equnoro I'moGansnoro [IpocTpancTBa Ha 1Ba APYTHX HHULUUPYETCS (TIEPBO)IPUHIIMIIOM
Oposmrorun (wiu npuHImnoM [porpecca).

Bceeaennas (Equnoe I'mo6aabnoe Ilodgie), corsiacno mpunuuny Iporpecca (1 AHTUCUMMETPHH)
aBoiictBenHa mo npupoje (Luis Crane); To ecth BecesleHHAsi 0IHOBPEMEHHO CYIIIECTBYET B JIBYX
IIPOTHBOIO0JIOKHBIX COCTOAHMUAX (TOUKAX) —MaTepPHaJbHOM (MaTepHaIbHO-BOJIHOBOM — 4-D) 1 (HOJb)
M0JIEBOM (CHHTYJISIPHO-TIOJIEBOM — 7-D), pu3nveckMMu NposiBJIeHHSIMU KOTOPBIX SIBJIsIIOTCs [J100a1bHOE
(coBokymHOE TII00anBHOE TpaBuIIeKTpoMarautHoe) [oge («npocmpancmeso cobvimuti») 1 HoJb-Iloje
(sBASIOIIMMCS 20COTIOTHO-CUHTYIISIPHO-TIONIEBBIM npocmparncmeom Kanaou-Ay, abconomuvim
npocmpancmeom 1. Newton, CHHTYJISIpHO-TIOJIEBOM CPeJIOi); TOBOPS MHAUE,

B manublii MOMEHT V DMIupuueckoii BeesleHHOM napajiejJbHO0 MMeeT MeCTO ObITH 240COJTI0THO-
CHHIYJISIDHOE COCTOSIHME (NapanieibHas KOCMON02UHEeCKAsl CUHEYISPHOCTD).

CgoiictBa u kauecTBa AByX [Ipoctpancts (7-D u 4-D) auameTpaibHO TPOTUBOIIOIOKHBI; TPUMUTHBHO
MIPOCTPAHCTBEHHO-T€OMETPUUECKH, KaK ObUIO CKa3aHO BBIIIE, 3TO BHIPAKEHO B3aUMHOM pa3BepTKoil Ha 180°.

I'no6anbHoe IlpocTpancrBo Ne2

Imnupuueckas (heHoMenaanLHas) Beeaennas

(Eo, mc?) — 310 u3BecTHOE 4-D NpepbIBHO-TOMOIOIMYECKOE U3MEHSIIOIIEECs/MyTa0eIbHOES
(3BOJIOIIMOHUPYIOIIIEE) TPOCTPAHCTBO C XpOHOJIOTHUeckor aAuddepeHnunanueii coosituit (npocmparncmao
peanuzayuu npuduH, WA TPOCTpaHCTBO peann3anuu I-E-F-00bexmoe, Ny IpocTo — npoCcmpancmeo



coObImull C HHIOTOHOBCKUM OMHOCUMENbHBIM 8peMeHeM), SMEPTSHTHBIN ()eHOMEH JIe)KAIIUH B Ipeienax
YUCI0BOrO psaa 1-9.

Oto Ennnoe (coBokymnHoe) ['nobansHoe rpaBuanekrpomaruutHoe Ilone BeenenHol, MMEIONIMM JOKaIbHO
TVCKPETHBIE TapaMeTpBbI.

O06mwexThI peanbHoro 4-D-ITpocTpaHcTBa ABMXKYTCS OTHOCUTENBHO ApYT Apyra u 4-D-IIpocTpancTBa, HO HE
Hosb-IIpocTpancTBa (HBIOTOHOBCKOTO aOCOIIOMHO20 NPOCMPAHCMEBA).

Crenyromee yTBepxkieHHe OyeT JOBOJIBHO-TAKU TPYIHBIM JUIsl BOCIIPUSTHS: COTJIACHO 3aKOHY
aHTUCUMMETPHHU JIOJKHO CylecTBoBaTh [IpocTpancTBo (B cymHOCTH — BeenenHast), koropoe o0nagaer
CBOMCTBaMM IIPOCTPAaHCTBEHHO-BPEMEHHOI'O KOHTHHYYMa MPSIMO ITPOTHBOIOJIOKHBIMY HAIEH KOPITYyCKYJISIPHO-
BOJIHOBOH BceneHHoil, moToMy HeM3BECTHOE Halllel SMIUPUYECKON HayKe, KOTOopas THIETHO IbITAaeTCs
IPOHUKHYTh 32 €€ IPeesbl HOCPEICTBOM MaTeMaTHYECKUX TEXHOJIOTH BBIBEICHHBIX Ha 0a3e ganHoro (4-D)
MUPaA U IPUMUTUBHON TEXHOJIOIMU APOOIECHUS YaCTHIL B YCKOPUTEIISX.

I'no6anabnoe IlpocTpancrBo Nel

Hoab-IIpocTpaHcTBO

(MmnaukaTuBHas wid Marpuunas Beesiennas)

Urto Takoe Honb-IIpocTpancTBO?
Jlns Hauana, Kak BBOJAHBIM ITPEAUCIOBUEM, ITO3HAKOMUMCS C IPEKPACHOM cTaThel akajgeMuka Biaxosa A.JI.

«B 1982 roay npou3onwuio 3aMeyaTeIbHOE COOBITHE — UCCIIEIOBATENbCKAasl TPYIIa M0 pyKOBOJICTBOM AJaHa
Acmekra (Alain Aspect) npu yauepcurete B [lapimke mpeacTaBiia SKCIIEPUMEHT, KOTOPBIH MOXKET 0Ka3aThCsI
OJIHMM M3 CaMbIX 3HaUMTENbHBIX B 20 Beke (mo3nuee, B 2006 roay romnanackue GU3NKM, MOBTOPUB JaHHBINA
AKCIIEPUMEHT BHOBb NIPHIIUTH K aHAJIOTHYHOMY Pe3yJIbTaTy). A. ACIEKT U €ro TpyIina 0OHAPYKUIH, 9TO B
OTIpeIeNIEHHBIX YCIOBHSIX 3JIEMEHTApHbIE YACTHIIbI, HAIIPUMED, ANEKTPOHBI, CIOCOOHBI MTHOBEHHO COOOIIATHCS
JPYT C IPYTOM HE3aBUCUMO OT pacCTOSIHUS Mexay HuMu. He umeet 3nauenus, 10 pytoB mexay Humu win 10
MUJUIHApA0B Mub. Kakum-To 00pa3oM Kaxkas yacTHUIla BCera 3HaeT, 4To jaenaet apyras. [IpobGiema storo
OTKPBITUS B TOM, YTO OHO HAPYIIAET MOCTYJIaT DUHIITEHHA O IPEIEeTbHON CKOPOCTU PAaCIIPOCTPAaHEHUS
B3aMMOJIEHCTBUSI, paBHOM CKOPOCTH cBeTa. [TockonbKy myTeriecTBre OpIcTpee CKOPOCTH CBETa PABHOCHIIBHO
MIPEOJIONICHUIO BPEMEHHOTO 0aphepa, 3Ta MyTaroIIas MepCleKTHBA 3aCTaBIIIa HEKOTOPBIX (DH3UKOB MBITATHCS
OOBSICHUTH OMBITHI CIIOKHBIMH 00XOJAHBIMU My TAMU. Ho ApyTUX 3TO BAOXHOBUIIO MPEIJIOKUTH Ooee
pamukanbHble 00bsicHeHus. Hanpumep, ¢pusuk nongoHckoro yausepcutera eisua bom (David Bohm)
CUMTAET, YTO COTIACHO OTKPBHITHIO A. ACIeKTa, peajabHas 1eWCTBUTEIBHOCTh HE CYIIECTBYET, U YTO HECMOTPS
Ha €€ OUYEBHUIHYIO MIOTHOCTh, BeeneHHast B cBoeit 0OCHOBE — (DUKITUSI, TUTAHTCKAas!, POCKOIITHO
JeTanu3upoBaHHas rogorpamma. Ytoosl noHsATs, noyemy /1. boM caenan takoe mopa3uTenbHOE 3aKITI0YCHHE,
HY>KHO paccKasath O rosiorpaMMax. [ oiorpamMmMa npeacTaBisieT coO00i TpexXxMepHyto GoTorpaduio, CeNanHyo
C TIOMOIIIBIO Jlazepa. UToOb! cenaTh rojiorpammy, npesxkziae Bcero Gpororpadupyemslii peIMeT A0KEH ObITh
OCBEILICH CBETOM Jia3epa. Toraa BTOPOil JIa3epHBIN J1y4, CKJIAJAbIBAsICh C OTPAXKEHHBIM CBETOM OT IIPEAMETA,
JaeT UHTEPPEPEHIIMOHHYIO KapTHUHY, KOTOpasi MOXET ObITh 3aMKCHpOBaHa Ha mieHke. ClenaHHblii CHUMOK
BBITJISIIUT KaK OECCMBICIICHHOE YEPEIOBAHUE CBETIIBIX U TEMHBIX JIMHUNA. HO CTOUT OCBETUTH CHUMOK JIPyTUM
Ja3ePHBIM JIYIOM, KaK TOTYAC MOSBISETCS TPEXMEPHOE U300paKEHUE CHATOTO MpeaMeTa. TpexMepHOCTh — HE
€MHCTBEHHOE 3aMeyYaTeIbHOe CBOMCTBO roorpaMM. Eciiu ronorpamMmmy paspe3aTh MOIOJIaM U OCBETUTH
Ja3epoM, Kaxaas MoJioBuHa OyAeT collepKaTh IesIoe epBOHavYaIbHOe n300paxenue. Ecnu xe mpomomkaTh
paspes3ath rojyiorpaMMy Ha 0oJiee MeIKHe KyCOUKH, Ha KaXKIOM M3 HUX Mbl BHOBb OOHapYKUM HU300pakeHue
BCcero o0beKTa B 1es1oM. B oTiimune ot 00brdHOM doTorpaduu, KaKIbli y4aCTOK TOJIOTPAMMBI COIEPKUT BCIO
uHpopmanuio o npeamere. [IpruHINI TOJOTrPaMMEBI «BCE B KOXKIOW YacTW» MO3BOJSET HAM MPUHIMITHATBHO T10-
HOBOMY IIOJIONTH K BOIIPOCY OPraHW30BAaHHOCTH M YIOPsAI04eHHOCTH BO Beenennoi. [Toutn Ha BceM cBoem



MPOTSDKEHUH 3alaHast HayKa pa3BUBAJIACh C UAEEH O TOM, YTO JIyUIIHA crioco0 TOHATH SBICHHE, OYAb TO
JSTYIIKa WIK aTOM, — 3TO PAacceydb €ro U U3y4uTh €ro COCTaBHbIE YacTH. ['ojlorpaMMa rnokasasia Ham, YTO
HEKOTOPbIE BEIIM BO BCEJICHHOM HE MOTYT 3TO HaM Mo3BOJUTh. Eciiu MbI Oyiem paccekarb 4To-1uoo,
YCTPOEHHOE rojIorpaduuecku, Mbl He MOJYyYUM YacTel, U3 KOTOPBIX OHO COCTOUT, a IMOJIy4HUM TO K€ CaMoe, HO
MOMEHBIIIEe pa3MepoM. DTH uaeu BAoxHoBwIM J{. boma Ha nHyio naTepnperamuio padbor A. Acnekra. OH
YBEpEH, YTO 3JIEMEHTapHbIE YaCTHUIIBI B3aUMOJECHCTBYIOT Ha JIFOOOM PAacCTOSHUM HE IIOTOMY, YTO OHH
0OMEHMBAIOTCSl TANHCTBEHHBIMH CUTHAIAMU MEKAY COOOH, a TOTOMY, YTO MX Pa3JeIeHHOCTh €CTh MIUTIO3HSL.
OH nosICHAET, YTO Ha KAKOM-TO 00Jiee IIyOOKOM ypOBHE PEAIbHOCTH TaKUE YACTULIbI — HE OTAEIbHbIE
00BEKTBHI, a (PaKTHUECKHU MPOJIOJHKEHHUS Yero-To Oosee GpyHaaMeHTaabHOro. UToOsl 310 Jydine ysicHUTS, [. bom
Ipeularaet ciieayomyo wunoctpauuto. IlpeacraBere cebe akBapuyM ¢ psiooii. BooOpasure Taxxe, 4To Bbl HE
MOXETe BUJETh aKBAPHYM HEIIOCPEACTBEHHO, @ MOXKETe HaOJII01aTh TOIBKO /IBa TEIEIKpaHa, KOTOpbIe
nepesaroT n300pakeHus OT KaMep, PAcIloNOKEHHbBIX OJIHA cliepeu, Apyras cOoKy akBapuyma. [ Ha
9KpaHbI, BBl MOJKETE 3aKJIIOYUTh, YTO PHIOBI Ha KaXXI0M U3 SKPAHOB — OTJeNbHbIe 00beKThl. Ho, mpomomkas
HaOJI0IeHNE, Yepe3 HEKOTOPOE BPeMsl BBl OOHAPYKUTE, UTO MEX/Y ABYMs pblOaMH Ha pa3HbIX 3KpaHaX
CylIeCcTBYeT B3auMOCBs3b. Korna ogna peidba MeHsieTcs:, Ipyras Takke MEHseTCsl, HEMHOTO, HO BCerJa
COOTBETCTBEHHO MEPBOI; KOTJa OHY pbIOY Bbl BUIHTE «B (hacy, APYryI0 HEMPEMEHHO «B Ipoduiiby. Eciu Bb
HE 3HAETE, YTO ITO OJIMH U TOT K€ aKBapUyM, Bbl CKOPEE 3aKJIFOUUTE, YTO PbIOBI JOKHBI KAK-TO MOMEHTAJIBHO
00IIaThCs IPYT € APYIOM, YEM YTO 3TO ciay4yalHOCTb. To ke caMmoe, yTBEpKIAeT OH, MOKHO SKCTPAIOJIUPOBATh
U Ha 3JI€MEHTapHble YyacTULbI B 3kcniepuMenTe A. Acniekra. CornactHo Jl. bomy, siBHOE CBEpXCBETOBOE
B3aUMO/ICHICTBHE MEXKY YaCTHIIAMU TOBOPHUT HaM, YTO CYILECTBYET OoJiee r1yOOKuil ypoBEeHb peajlbHOCTH,
CKpBITBI OT Hac, 0oJiee BHICOKOM pa3MepHOCTH, YEM Hallla, 110 aHaJIOTHH ¢ akBapuyMoM. U, oH 1o0aBiiser, Mbl
BUAMM YaCTHIIbI pa3ie/IbHBIMU [IOTOMY, YTO MbI BUJIUM JIUILb YaCTh IeHCTBUTEIBHOCTU. HacTuipl — HE
OTJENbHBIC «9acTH», HO TpaHu OoJiee TITy0OKOro eIMHCTBA, KOTOPOE B KOHEUHOM UTOr€ TOJIOrpaguuHoO U
HEBUAUMO 10JI00HO 00BEKTY, CHATOMY Ha rosorpamme. 1 nockosbky Bce B pU3HMUECKON peaTbHOCTH
COoIepKUTCS B 3TOM «aHTOMe», Beenennas cama 1o cebe ecTh Impoekius, rojiorpamma. Bno6asok k ee
«(panToMHOCTHY, Takas BceneHHas MoxeT 001a1aTh U APYTUMH yIMBUTEIbHBIMU CBOMCTBaMHU. Ecin
pasiesnieHue 4acTUILl — 3TO WLTIO3Hs, 3HAYUT, Ha OoJiee ITyOOKOM ypOBHE BCE NPEIMETHI B MUPE OECKOHETHO
B3aMMOCBSI3aHbl. DJIEKTPOHBI B aTOMax yIJepo/ia B HallleM MO3Ty CBSI3aHbI C JIEKTPOHAMM KaXA0T'0 J10coCs,
KOTOPBIH IJIBIBET, KaX/I0T0 CEp/La, KOTOPOE CTYUHT, U KaXKJ10H 3B€3/Ibl, KOTOpas cusieT B HeOe. Bee
B3aMMOIIPOHUKAET CO BCEM, M XOTS UEJIOBEYECKOM HaType CBOMCTBEHHO BCE pa3felsiTh, PACWICHSTh,
packiaabIBaTh MO MOJOYKAM, BCE SIBJICHUS MPUPObI, BCE pa3/IeIeHHs] HCKYCCTBEHHBI U IPUPOJIa B KOHEUHOM
uTOre ecTh 0e3pa3pbIBHAs ayTHUHA. B ronorpadguueckom Mupe aaxe BpeMs U IPOCTPAHCTBO HE MOTYT OBbITh
B3STHI 32 OCHOBY. [I0TOMy uTO Takasi XapakTepUCTHKa, KaK [10JIOKEHHUE, HE UMEET cMbIciia Bo BeenenHoil, rie
HUYTO HE OTAEJIEHO JPYT OT JpPYyTa; BpeMs U TPEXMEPHOE MPOCTPAHCTBO — KaK N300paKeHHs pbIO Ha 3KpaHax,
KOTOpBIE JOJKHO CUUTATh IPOEKLUSIMHU.

C 370l TOUKHM 3peHHs PeaIbHOCTh — 3TO CyNeprojorpaMmma, B KOTOpOi Npouuioe, HacTosee 1 Oyayliee
CYLIECTBYIOT OJTHOBPEMEHHO.

OT0 3HAYMT, YTO C MOMOUIbIO COOTBETCTBYIOUIETO HHCTPYMEHTAPHUS MOKHO MMPOHUKHYTh BIIYOb 3TOM cymep-
roJ0rpaMMBbl, U IepeMeniaThes B IpocTpancTBe Kocmoca co cKOpoCTSIMU HECPaBHUMO MPEBOCXOASIIUMU
CBETOBYIO, U3BJIEKATh KOJIOCCAIbHYIO SHEPIHI0, TPAHC(HOPMHUPOBATH IO CBOEMY YCMOTPEHHIO CaMy TOTMOJIOTUIO
IPOCTPAHCTBA-BpeMeHU. YTo ellie MoKeT HecTH B ce0e rojorpaMma — emie HenssecTHo. Hanpumep, MOXXHO
MPEICTaBUTh, YTO roJIorpaMMa — 3To Marpuiia, Jlaroiias Hayauao BCEMY B MUpE, IO caMOl MEHbIIeH Mepe, TaMm
€CTb JIFOObIE JIEMEHTApHbBIC YaCTHUIIbI, CYIIECTBYIOMNE IM00 MOTYIIIHE CYIIECTBOBATh, — Jito0ast (hopma
MaTepUH U SHEPTUU BO3MOXKHA, OT CHEXXHMHKHU JI0 KBa3apa, OT CHHEro KUTa JI0 raMMa-Jiydei. DTo Kak Obl
BCEJICHCKUH CyllepMapKeT, B KOTOPOM €CTb BCE...»

Cornacurech, cKkazaHo OJIECTSIIIE.

Wrak, npogomkum. YTo ke moapasyMeBaeT aBTop 1o KoHuenmnue Hoiub-IIpocrpancrea?



Heo0Oxonumo cka3aTh cpasy, UTO OHHU HE SBJISIETCS HU CHHOHUMOM «(U3UYECKOT0 BaKyyMay, HU «I10JI€BOU
cpenb», Hu MEpOBOTO dupa. Haurnem mokamnyii ¢ Bemeid 6osiee MPOCTHIX M TOCTYHBIX. BO-TIepBHIX,
HE00XO0AUMO MPHUHATH KaK aKCUOMY, TIOJIOkKEHHE, YTO HOJb-IIpocTpancTBo, o ycnoButo npuHmmmna [porpecca
U COXPAHCHHUS SHEPTHU (311ECh: KOCMOIO2UUECKOU AHMUCUMMEMPUN) SBISICTCS IPSIMOWA
IIPOTUBONOJI0KHOCTHIO HAlIEeMY YeThbIpeXMEPHOMY NPOCTPAHCTBY SIMIMPUYECcKOoil BeeleHHOM — 3TO HOJIb-
10JIeBas cpeia MU CHHIYJISAPHO-0J1eBasi cpeia, WM MMILJIMKATHBHBIN YPOBeHb PeajlbHOCTH (€CiIH
¢busnueckuil BakyyM u 3(up €CTb 0COObIe COCTOSIHUS MaTepuH, TO HOJb-IIpocTpaHcTBO (HOMB-I10M€) YKE ecTh
CBEPX0C000€e COCTOIHNE MATEPHUH).

Tpaxrys Honb-Ilose B paMKax TpagULMOHHONW KOHLIENIIMY CYIIEPCTPYHHOM TEOPUHU, MOKHO CKa3aTh, 4TO ITO /-
D-Bcenennas, namMepeHus KOTOPOH, OTHOCUTENBLHO Hatiel 4-D — smmupuueckori BeeneHHol, CBepHY THI
(KOMIaKTU(UIMPOBAHHBI) B YIBTPAMUKPOCKOIIMUECKUE KITyOKH B aOCOIFOTHO-CHUHTYJISIPHOM ITPOCTPAHCTBE
Kanabu-Ay, u koTopoe Bce Hallll U3MEPUTEIbHBIE TPUOOPBI, OT MUKPOCKOIIOB JI0 CBEPXMOIIIHBIX yCHIIUTENEH,
HE B COCTOSIHUM OTJINYUTH OT T€OMETPUYECKON TOUKH — MBI HE B COCTOSIHMM OILYIIATh U PETUCTPUPOBATH
Hanuuue HoJb-IIpocTpaHcTBa (ero ceMu AOMOIHUTENBHBIX TPOCTPAHCTBEHHBIX U3MEPEHHUI).

3T0 TO COCTOsIHUE, B KOTOpOM Bceenennas nmpedriBana 10 bonbinoro BapsiBa. OnHako 1aHHOE COCTOSHHUE

HMMeEeT MeCTO OBITh U JI0 CEro JHs — HO He B NPOCTPAHCTBE IMNUpHYecKoii BeeleHHOI. a B IPOCTPaHCTBE
napajjelbHO-CUHIVIAPHOI BeenenHoii (Homb-Iloe koMnakTu(UIMPOBaHHO — HO KOMITAKTU()DHUIIUPOBAHHO
otHocuTenbHO 4-D-IIpoctpancTBa), gexaiieil 3a «3agecol MamepuaibHo20 Mupa» M B KpaiiHe OrpaHuYeHHOM
00J1aCTH — B caMOM LICHTPE siJIEP 3BE3/1 U IIAHET — TOYeK KOHTAKTA M B3auMojeiicTBHIA (¢ mapameTrpoM Rerav
(Rgrav = 2mG/c?; rae m — macca HebecHoro Tesna) ABYX I'J100aapHbIX IIpocTpaHcTB.

bonvwon B3peie eCTb aKT pa3JeieHus, a €CJIM TOYHEE — aKT ITOJIHOW M OKOHYATEJILHOM pa3BepTku Eannoi
(11-D) Bceaennoii, Enqunoro I'mobansHoro (Quepro-Mudopmarmontoro) Ions wimn Enunoi 'mobansHoM
[IpocrpancTBenHoit CTpyKTypbl; 3TO BOSHUKHOBEHHE (pa3BepTKa) BHELIHEro Mupa u3z Mupa snympennezo
(KOMIaKTU(PHUIIUPOBAHHOTO), HOJIb-TIPOCTPAHCTBEHHOTO (20COMIOTHO-CUHTYJISIPHOTO SHEPro-
uH(pOpMaIMOHHOTO). ITO B3pbIBOOOpasHoe (?) packpsitre 4-D-ITpocTpaHcTBa 1 OTHOBPEMEHHOE BBIJICIICHUE B
HEro PHepruu — IepBOMaTepru, UIMEJIO MECTO B JIaJIEeKOM MPOILIOM Hailel BeeneHHoH, KOTOpoe Mbl Ha3bIBaeM
BonpimmMm B3peiBoM. JlaHHBIN TIpOIIECC aHATOTHYCH PACIIMPEHUH TOYKH 110 (pOopMBI T1apa (HaIMOJIHEHUE 1apa
TOUYKAMHM) U J1ajiee 10 OECKOHEUHOCTH. SIBlIeHHE «pa30eramuxcs ralakTHK» JaeT OTBET Ha BOIIPOC O
JIOKaJHM3aliy B3pbIBAa — OH OBLI Be3/Ie OAHOBPEMEHHO. Ecii TouHee — To, 9TO MbI TOHUMAEM T10]1 CIIOBOM
«B3PBIBY» OBLIO YEM-TO aHAIOTHYHBIM UHAAYUOHKOU (63Pbl600OPA3HOI) 20102paduuecKoli npoeKyuu
(cum6mo3 koumemnimii R. Alpher, A. Guth, A. Linde, Gerardus t’Hooft, David Bohm, Karl Pribram) ¢
MocNeyoel KoHAeHcalluel CBOMCTB U Ka4eCTB pa3BOPaunBAEMOro NEPBUYHOTO HHPIALMOHHOTO
IIPOCTPAHCTBEHHO-BPEMEHHOT0 KOHTHHYYMa 4-D-IIpocTpanctsa). JlanHbIi mporiecc
pa3BepTKU/pacipOoCTpaHEHHs MPOCTPAHCTBA AHAJIOTUYEH MPOIIECCY PACIPOCTPAaHEHUS AIEKTPOMArHUTHON
BOJIHBI — OJTHAXK/Tbl HAUABIIMKCS TPOLIECC 0OOIOTHON reHepaIii MarHUTHBIX U DJICKTPUYECKUX BOJIH/TIONIEH
JOJKEeH MPOJI0JIKATHCS] U HEMPEPBIBHO 3aXBAThIBATH BCE HOBBIE U HOBBIE 00JIACTH OKPYKAIOIIETO
IPOCTPAHCTBA — T.H. chepuueckoe pacuiuperue. [TponzBoaHoe Beerna (PeBEpCUBHO) MOT00HO POIUTEITHCKOMY-
reHepHUpyIollIeMy — 3/iech aBTOp ToBopuT 0 bazooii I'enepupyromieit Boane, moposkaaromniei kak
MIPOCTPAHCTBEHHO-BPEMEHHOM KOHTHHYYM 4-D-nipocTpancTBa 0T€1bHOr0 HEOECHOTO Tena (3Be3/1a, IUIaHETa),
TaK ¥ MaTtepuro u ee ocodbie hopmbl; bI'B amanupyer u3 camoro nenrpa HebecHoro tena (1-E-F
Mooema/npoekmopa, OnopHoU Mmo4YKu HEOECHOTO Tella, WU 08yCMOPOHHEll 8peMeHHoll 60ponKu). Ha MbICIb,
0 BO3HMKHOBEHMHU BceneHHOM B mpoliecce IMEHHO UHPAAUUOHHO-207102pauuecKoll npoeKyuu, a He B3pbiBa
KaK TaKOBOT'0, HABOJISAT MIPOTUBOPEUHS MOJIeNN «bOJBIIOT0 B3phIBa», KOTOPHIE IO HETIOHATHBIM MTPUYHHAM HE
YUUTBHIBAIOTCSI COBPEMEHHON HAYKOM:

a) — COTJIaCHO BTOPOTO 3aKOHA TEPMOJUHAMUKH, cucTeMa (Bcenennas), npegocraBieHHas cama cebde (rmocie
B3pbIBa) OJIHO3HAYHO JOJHKHA MPEBPATUTHCS B Xa0C U OecropsaoK. B nelcTBUTENbHOCTH, TApMOHUS U
MOpsAZI0K, HaOMoAaeMble BO BeeneHHOH, TPOTUBOPEUUT ITOMY 3aKOHY,

0) — mo0as yacTuIa, B3OPBAHHOTO BEIIECTBA C OTPOMHOM CHJIOHN, TOJKHA UMETh TOJIBKO MPSIMOJIUHEIHOE U
paaranbHOE HaIlpaBiieHUEe COOCTBEHHOTO JBMXKEeHMs. Beeoblee BpallleHne B KOCMUUECKOM IIPOCTPAHCTBE BCEX
HEOECHBIX TeJ MU UX CUCTEM BOKPYT CBOETO IIEHTpa WU APYTUX TN, BKIIIOUas METarajJakTUKY, MOJTHOCTHIO
OTIPOBEPTaeT MHEPIHUAIBHYIO IPUPOY ABIKEHUSI KOCMUYECKUX OOBEKTOB, TIOTYYCHHYIO OT B3phIBa.

ANpHoOpU-NOCTYJIaThI HoJaL-IIpocTpancTBa

— Houasb-Ilouse (Homb-ITpocTpaHcTBO) BE4HO, HEM3MEHHO, HEMYTa0eabHO (T.€ GPUKCHPOBAHO,
HeIBOJIONNOHHO). [To cytu, Hob-Tlose ecTh Ta yacTe Equnoro I'mo6ansHoro [IpocTpancTBa koTopas mocie



paszencHus octanack 06e3 n3MeneHui — npas 011 Fred Hoyle korma yrBepskaan, uto Beenennas He nmena
HayaJia — OH BOCIIPUHUMAJ KOHIIENIHIO HOMb-IIpocTpaHcTBa Ha MO/ICO3HATEILHOM YPOBHE, HO HAa YPOBHE
OOBIYHOTO BOCIIPUATHUS OTHOCHII €70 CBOICTBA K AIMIIMPHUECKON BeeneHHo.

CBoiicTBa UI3MEHYMBOCTH, MYTAa0EJIbHOCTH U YIUIOTHEHUS (OT CUHTYJISIPHOTO COCTOSIHUSI K HH(IIALIMOHHOMY,
0co0BIM (hopMaM MaTEpUU U Jajiee K KOHIEHCUPOBAHHOMY COCTOSTHUIO) HOIb-Ilose mpuoOperaer (ero
SHEPTOCUIIOBOM IMOTOK) IPH MPOHUKHOBEHUH B 4-D (uepe3 I-E-F-mooemvi/npoexkmopul 3B€31 U 11aHeT). B
peruone 7-D Houb-Ilose HeU3MEHHO.

— Houas-IIpocTpancTio (Hoib-I1oe E*°) — 3170 HenmpepbIBHO-aMeTpHYeCKasi CHHIYJISIPHO-II0J1eBasi cpea
Jexxamas B npeaenax 0 u o (munys psan ot 1 u 9);

— Orto0 (abcomoTHO-CUHT Y IsIpHast) 7-D-Bceenennast, Kaxablii OCHOBHON SHEPreTHUECKOe U3MEPEHUE UMEEeT
Maccy MOAYpOBHEH (Mepapxuueckas KOMITaKTH(UKAIUS pa3MEPHOCTEH ); 3TO CEMHYPOBHEBOE IMPOCTPAHCTBO
Kanabu-fy, Ho KOTOpOE UMEET AOCONOMHO-CUHSYIAAPHbIE CBOICTBA;

— CaoiicTBa 7-D-BcelieHHOI HenmpepbIBHbI, aMETPUYHbI, CHHTYJISIPHbI, OTPUIATEIbHBI 110 OTHOLIEHHUIO
K 4-D-BceJieHHOI (TapaMeTpUYECKH BBIPAXKEHO PAa3BEPTKOM HA 7T, CBOMCTBO @HM U~ TIO OTHOIICHHIO K 4-D);

— B Hous-IIpocTpancTBe HET XPOHOJIOTrHYeCKOi U epeHInAUN COOBITHH — eOUHOBPEMEHHOCHLD
coovtmuil u npoyeccoé (XOTsi caMH «COOBITUS» UMEIOTCs ), 3T0 HbI0TOHOBCKOE adconromuoe npocmpancmeo
C abconomubim épemenem; MTHBIME cioBaMu, B 001actu Homb-IIpocTpancTBa BpeMst U MPOCTPAHCTBO
KOJIJIAIICUPYIOT, a JIOKAIU3aLUs TePSET CMBICI.

HoJb-IIpocTpancTBoO — 3T0:

1 — npocmpancmeo npuuun (Roger Penrose, Raphael Sorkin, Faye Dauker),

2 — npocmpancmeo uodeit (cM. «an ideal archetype» u «eidos» B punocoduu [InaTona — ga mpocTaT MHE
«Cepbe3HbIe MY>KU HAyKW» 3a oJ100HbIe 1ieHn); Houb-IIpocTpancTBo/Ilone ecth Mmampuunoe
Ilpocmpancmeo/Ilone.

— B Hoab-IIpocTpancTBe (B 7-D) HeBO3MOKHA MOJTHOLEHHAN IBOIIOUMS Tpueaunou I-E-F.
IBosouusi TpueauHoi I-E-F Bo3MOKHA HCKJIIOYUTENbHO B 4-D BeesieHHON.

I'oBops uHaue, nooyxnaet Eounoe bvimue cenapuposats Ha 4-D u 7-D (c
MOCIEAYIOMNUM AETEPMUHIU3MOM OTHOIIEHUH U KOJMUYeCTBEHHO-KauecTBeHHBIM pocToM I-E-F).

T'enepamuenas mampuunocms HoIb-11pocTpaHCTBA COCTOUT B CIEAVIONIEM:

— Houasb-IIpocTpaHcTBO, OTHOCHTEJILHO IMIIUPHYEcKOl BeeleHHOM, KomMnakmuguyuposanno — t.¢.
CBEPHYTO U HEOTIMYHUMO OT T€OMETPUUYECKON TOUKH, U TOTOMY HeOOHapyumo B 4-D-cocTosiHuu;

— Houb-IIpocTpaHcTBO-TOYKA 0IHOBPEMEHHO NPeObLIBAET B JII000# TOUKe YMIUPUYeckoii 4-D-
BcesienHoii — Touka obnanaromas npakruuecku 6eckoneunoit Dueprueit E (Mudopmanueii I u Cunoii F), nnu
VHAYE — KascO0ll mouKe YemblpexmepHo20 RPOCMPancmea-epemMeH co0meemcmeyem Hoib-
Ilpocmpancmeo (umo eepno _makice u 0oOpammoe, CM. HUXKE).

— Houb-1Ilosie cTa0MJIBHO OCYIIECTBJISICT NPOLECC UHPAAUUOHHO-207102PAPUUECKOTL

npoexyuu (puc. 30 c): moaAep>KUBaeT cTabuIbHOE cylecTBoBaHue 4-D-BceenenHnoii — uepes pokycei-Opernu
HEOECHBIX TeN (IBYCTOpPOHHE MHTEepaKTUBHEIC I-E-F-mo0embvl/npoekmopul/epemenHble 60pOHKU C
napamerpamu Rgrav (Rgrav = 2mG/c?)), HaxoAgmuxcst B cCaMOM IIEHTpE sAApa HeOECHOTO Tea.

— CkopocTb npouecca uHGIAUUOHHO-207102padudecKoll npoeKyuu AJisi KazKI0i NJIaHeThbl CTPOro
HHIUBHAYATbHO, BbIpaxkaeTcs: B CKY (CKY — coOcTBeHHas (KOMOMHUPOBAaHHAS) KOCMHUYECKAs 4acTOTa
(Bparmienus) HeOECHOTO Tesa) — 3TO SAMHCTBEHHAs U 0a3oBas KoHcTaHTa B 4-D. HBIX KOoHCTAHT B 4-D He
cymiecTByeT. To, 4To cCOBpeMEeHHas HayKa IPUHUMAET 332 KOHCTAHTHI (CKOPOCTh CBETA B BAKyyMe, IIOCTOSTHHYIO
IPaBUTALIMOHHYIO M MTPOY. — IPOU3BOIHBIE KOHCTAHTHI OT 0a30BOM, HANOOJIEE Al THPOBAHHBIC ISl TAHHOTO
peruona Kocmoca).

I'oBopst uHaue, un@aauuonno-2on02paguueckasn npoekuua 4-D-ITpocTpaHcTBa €CTh BOCIIPOU3BEACHUE
uHbopManuu, KOTopyto oaHa Beenennas (oana yacts Equnoro 'mo6ansHoro [IpoctpancTBa) nMeeT Bo3ie




IPYTOii, TOCPEJICTBOM HMX B3aUMOJICHCTBUH (MACH HPOEKUUU VI MAPKUPOBAHHOCHMU aBTOP Oa3upyeT Ha paboTax
L. Crane, “Clock and Category”, Gerardus t' Hooft “In Search of the Ultimate Building Blocks” , David Bohm
u Karl Pribram);

— Houas-IIpocTpancTBo ecth npuuunHas I-E-F-cmpykmypa ¢ TMHAMUYeCKH TeHePUpPYyeMOoid JIOTHKOM
(Seth Lloyd u3 Maccauycetckoro Texnonoruueckoro Mucrutyta, F. Markopoulou, Roger Penrose, Raphael
Sorkin, Faye Dauker).

— B nHoab-IIpocTpancTBe uMer0Test 00beKThI — [-E-F-00vexkmut u I-E-F-xateropun (a0COMOTHO-
CUHTYJIIPHO-(PpaKTaTbHBIE 00BEKThI/KaTETOpUN — eidos WU uoeu).

— Houmnb-Ilone ocymecTBisieT u moanepxuBaet npoekyuto Gpaxranpaeix I-E-F-o6vexmos/xameeoputl B 4-D-
[IpocTpaHcTBO — Takke Kak U camo cyuiectBoBanue I-E-F-kamezopuu (udeu) «rpoctpaHcTBay (3aberas
BIIEpE, CKaXy JUISl SCHOCTH, U IIyCTh YUTATENb 3aIIOMHUT 3TOT MOMEHT — UJIES] KIIPOCTPAHCTBA»
ABTOMATUYECKH 3aJI0’KeHa B MHPIIALUOHHO-IIPOEKIIMOHHON MEXaHHUKE SBOJIIOIMH SHEPrO-CUIIOBBIX TUHUI
(rpacdoB) BI'B)

— Ilaket MOAYCOB NPUBS3aHHBIN HA HEUTPATbHYIO (A0COTIOTHO-CUHTYJISIPHYIO) U Tpueaunyto I-E-F-
CyOCcmanyuio eCTh MapKupo8aHHoCcms HeUTpabHOU U TpueauHoi I-E-F-cybcrannuu ¢ ee Tpancdopmariueii B
I-E-F-o6vexm/kamezopuro n nanvHelen peanuzayuei (conoepaguueckoii npoexyueil) B SMIAPUICCKUAN
Mup (eonoepaguueckuii npunyun Gerard T'Hooft u David Bohm) — puc. 30 ¢, 20 d; win unaue:

— JlerepMUHUCTUYECKHI MeXaHU3M CBs3bIBatomuid 4-D u 7-D vepes I-komnonenmy (Mo1yc), SIBISICTCS OJTHOM
U3 NpUu4IrHOM oOpa3oBanus I-E-F-o6wexmos/kxamezopuii (06pa3oBaHHbIX U3 HelTpanbHOU [-E-F-cy6cmanyuu)
¢ Peamuzanmeii (T.e. eonoepaghuueckoti npoexyueti) ux B 4-D;

— [-E-F-cybcmanyus — ectb cyOCcTaHIIMOHATIBbHAS OCHOBA HOJb-IIpocTpaHCcTBa, MeeT abCOFOTHO-
CUHTYJISIpHBIE CBOMCTBA; COTJIACHO MEPBOMY 3akoHY HbroTOHA HelTpaibHa B OTCYTCTBUU MIPUYUH U PABEHCTBE
TpeX KOMIIOHEHT; HapyllIeHUE PaBeHCTBa (qucOanaHc) u3-3a npuuunsl (U1 RPUYUH) BKIIOYAET
JNETEPMUHUCTCKUIA MeXaHu3M (Mexanu3Mm I-E-F-s3aumooeticmsus nByx I'1006aIbHBIX MPOCTPAHCTB) (U
MEXaHHU3M KOJINYECTBEHHO-KaYECTBEHHOI'O IEPEKOCA, BBIPAXKAEMOI'0 TPEThUM 3aKOHOM HbroTOHA),
cBs3bIBatouit 1Ba ['nobaneubix [IpocTpancTBa, 3aa4a KOTOPOro, BEPHYTh CyOCTaHIIMIO/CUCTEMY B COCTOSIHUE
nepBoHaYaIbHOTO NIoKOs (I-E-F-6ananc, TepMoIMHAMUYECKUI OanaHC U Tak jJajee).

— Takum obpazom, Tpanchopmartus HelTpanbHor I-E-F-cyocmanyuu B aktuBHbii I-E-F-00vexm, v ero
JanpHerInas peanu3aius MoCPeACTBOM 20102pahuyecKoll npoekyuy TIPOUCXOANUT Omaronaps B3auMuomy I-E-
F-oemepmunusmy otHoteHnit 1Byx [ mo6ansHbIX [IpocTpaHcTB M MX 00BEKTOB;

— Mampuunvie I-E-F-06bekmul 1BUXYTCS (M B3aUMOJICHCTBYIOT) OTHOCUTEIBHO JIPYT Apyra U MampuiHo20
npocmpancmea, HO He MPOCTPAHCTBA IMIIMPUIecKoro Mupa.

— Cxopoctb B3aumonencrBuii I-E-F-06vexkmog (wnu eidos 11natona) B 7-D HocuT WH(IAMOHHbII
(MTHOBEHHBIN) XapaKTep.

Ab6cundpaktabie I-E-F-00vexkmul yHusepcanibHbl, TOCKOIBKY TIPU peanu3anuu B 4-D npoenupyior-
TeHEePUPYIOT:

) ®usnueckne npuHLKIEL U 3aKOHBI 4-D-IIpocTpaHCTBa; BBIMONHSIOT MOAEPKKY UX CBONCTB;

IT) AbcTpakTHbIe KaTeropuu (MIPOCTPAHCTBO, BPEMsI; MOIEPKKa UX CBOMCTB);

[II) KonkpeTHble 00BbEKTHI KOPITYCKYJISIPHO-BOJIHOBOI'O MUPA (IHEPIHsl, MaTEPHsl; MOAIEPKKA UX CBOMCTB);
IV) I-E-F-00bEKThI C KOIUUECTNBEHHO-KAYeCMBEHHbIM NepeKocom I-KOMITOHEHTHI, 00y ClIaBIMBarOIICH BECh
JNETEPMUHU3M OTHOLIEHUMH, KaK B CPEJIe Hocumenel co3HaHus, Tak U Yepe3 Hocumenel CO3HaAHUs C
BO3JICHCTBHEM Ha MaTepuro U npocmpancmeo coovimuti (Le Roy Edward, Teilhard de Chardin, V. Vernadsky,
“Noosphere”, A. Chizhevsky “Heliobiology”).

Wrak, ans sicnoctu:

1 — HeliTpanabHas I-E-F-cy0cTaHuuA,

yepe3 I-E-F-nerepMuHM3M (T.e. KOJUYECTBEHHO-Ka4eCTBEHHbII MepeKkoc (KOJIM4eCTBEHHO-
KayeCcTBEHHbIN MepeKoc COBOKYIEH: CKIAAbIBAeTCHA M3: KaK U3 HelocpeAcTBeHHO 3a1a4 camoro [loas
(moseBoii I-1eTepMHHAHT-KOMIIOHEHTHI), TaK U BJAMAHUI 4-D (1eTtepmunupyromei I-koMnoHeHnTsoI)):

2 — I-E-F-00beKT/KaTeropus,

AaJiee yepe3 UHPAAYUOHHO-20102paAPUYECKYI0 RPOEKYUIO TIPOUCXOTUT:

3 — mepexo] 0T CHHIYJISIPHOIO COCTOSIHUSA K 00Jiee KOHJICHCMPOBAHHOMY (MaTepuanusanus) B 4-D, ¢
peajm3anuei (MCIOJHEHHEM MaKeTa MOJYCOB) CBOEH COBOKYNHOMH MH(POPMATUBHOM [-KOMIIOHEHTHI ( TO
ecTh NpeBpalleHue:

— Jud0 B KATEeropmio,

— 100 coObITHE (XPOHOJIOTHYECKHUI Psill COOBITHIA),

—Jan00 KayecTBO (MaTepUaJbHas cocTaBaAIAas 4-D) KOPIMYCKYJISIPHO-BOJIHOBOI0 MUPA).




N nockoJbKy, pu3nvYecKue U MHbIE MapaMeTPbl JaHHOTO0 4-D 1m03B0JIAIOT aBTOPY ABIIATH U MUCATH CHE
(a 3TH mapaMeTpbl Ol KaK y3KH, HO YIUBHTEJIbHO CTA0M/IbHBI!), IOCTOJIbKY OH 110JIaraeT, YTO MOKHO
ompeieJIeHHO TOBOPUTH 00 anmponnom npunyune (OAMH U3 UCIOJHSIEMbIX MOJYCOB COBOKYMHOI I-
KOMIIOHEHTBI), KOTOPBIH peryJimpyer napameTpbl UHQaauuonno-20n02paguueckoii npoexyuu. To ecTpb
peanu3aunus nakera MoaycoB I-E-F-o0beKTa/KaTeropum mo3BoJisieT cyuecrsoBath 4-D Taknm, Kakum
MBI €ro 3HaeM.

Uro sBnsieTcsl MaTepualIbHBIM HocuTeneM /-E-F-o0bekToB/kateropuii B 4-D? ABTOp mojaraert, 4To 3TO Tak
Ha3bIBaE€MBbI€ [Ia3MOUIHbIE OOBEKTHI, TAK)KE OIIMOOYHO UMEHYEMbIE IIAPOBBIMU MOJHUSIMH, B U300MIUU
CYLIECTBYIOIIME B MECTaX aHOMAJIbHBIX 30H — TEOTEKTOHMYECKUX Pa3JIOMOB, OTKY1a SMaHUPYyeT/projection
cnabonucneprupoBannas (ognokomnoHeHTHas ) BI'B. CymiectByeT onpenieieHHast CBsi3b aHOMaJIbHBIX 30H C
ConHnieM, UHBIMY IIJIAHETAMH U HOHOC(]EpoH (B 4aCTHOCTH, U B 0OCOOCHHOCTH C TAKUM MTPUPOTHBIM SIBICHUEM
KaK «Ip03a» — IPOUCXOAUT MTOCTOSIHHBIM 0OMEH SHEPTUsiMU, a ciieloBaTesbHO U nHpopmanueii. [1pu ananuze
CTPYKTYPBI CBSI3H, BBISIBJISIOTCS OCOOCHHOCTH U 3aKOHOMEPHOCTH NPHUCYIINE HelpOHHou cemu. B nanHoM
Ciydae MO>KHO TOBOPHUTH O IJ100aJIbHOM TIaHETapHON HEHPOHHOM CETH, a B IIEJIOM — O HEHPOHHOMU ceTu 4-D
Bcenennoii. ['oBopst mpoiiie, 3B€3/bl U IJIAHETHI MPEACTABISAIOT COO0M Y31l rI100aabHOM HellpoHHOM ceTu 4-D
BcenenHoi, mo KOTOpoil BO3MOKHO MEPEMELATHCS B BUJIE «HEHPOHHOI'O UMITYJIbCa» WIH
abCUHDPaAKMHO20/8UpPMYATLHO20 NAAZMOHA.

Yro ecth coBokymnHas [-komnoneHTa /-E-F-00beKTOB/KaTeropuil (MCIOMHsAEMbIH TakeT MoycoB)? ['oBops
npouie, 31o ¢yThb Ilnaronosckoro eidos. Ero 3anaua B 4-D. TouHee 3agauu:

1 — Bo3Bpar I-E-F B cOCTOSIHUE MEPBOHAYATBLHOTO MTOKOS;

2 — sHepro-uH(POpPMaALMOHHBIH 00MeH Mexay 4-D u 7-D;

BTopoii myHKT UMEET MOAIMYHKTHI:

A) — nonneprkaHue MapaMeTpOB aHMPONHO20 NPUHYUNA

b) — xonuuecTBeHHO-KaueCcTBEHHBIH pocT (3Bomtonus) I-E-F (Kak B HOCUTENSAX CO3HAHUS, TaK U 4yepe3
HOCHUTEJIEN CO3HAHNUSA).

B pecuone 7D-Ilpocmpancmea (I°°-E°°-F°°) éca I'nooanvnaa smnupuueckan 4-D-Bcenennasn
(otnocutesnbuo 7-D-Ilpocmpancmea) moueuna (komnakmuguyuposana), Eouna;

— I-E-F-o0vexkmol/kamezopuu (coObITHS, KaTeropuu U 00bekThl 4-D-IIpocTpancTBa) npeOriBaroIIye B
MAMPUYHOM NPOCMPAHCMEe UMEIOT MAPKUPOBAHHOCMb (MAPKUPOBAHbl) TPUHAIEKHOCTH K (POpMeE YaCTHOTO
BbIpaxeHus mampuuno2o npocmparncmea — CKH — CodcrBennoii Kocmuueckoii Yacrorsl (T.€. HeEOecHOe
TEJO, er0 KOCMOJIOTHYECKHEe KOOPAMHATHI, THO0 60j1ee KOHKPETHOE MECTO B CUCTEME KOOPINHAT HEOECHOTO
tena). imocTpupys 5To Ha MpUMepe, MOKHO CKa3aTh, YTO IPOCTPAHCTBO-BpeMs 3eMIIH, €€ dJIeMEHTapHbIe
4acTHIIbL, 0OpazyemMasi UMH (KOHJCHCHpOBaHHAas) MaTepHsl, U COOBITHS B €€ IPOCTPaHCTBe-cdepe, B IENIOM,
€CTh MapKuposannocmy abcuHPpakTHOM /-E-F-cyocmanyuu Mooycamy 9aCTHOTO BBIPAKCHHUS
HETMIPEPBIBHOCTH («B TOUKE JIOKATU3AIMH IUIaHeThl 3eMisy E*°—Eo— Earth — ocpeacTBoM I-E-F-
MoOema/npoexmopa ), ¢ mocienywieh /-E-F- dhpakranmmsanueii (o npuranuiy Tpeyronsauka (puc. 20 d) u
KOJIUYEeCMB8EeHHO-KAUeCmM8eHHbIM nepexocom) 00yCIaBIMBAIOIINNA X SMEPTreHTHbIC B3aMMHbIE KOPPEIIAINH.
Ucxons u3 pador Luis Crane, Gerardus 't Hooft, Seth Lloyd, Fotini Markopoulou, Roger Penrose, Raphael
Sorkin u Faye Dauker aBTOp ocmenuBaetcs yTBep>KIaTh, YTO:

HoJib-1los1e 00s1anaeT Iy100a1bH0MH UHopmaTnBHOI CTPYKTYpPOH M kayecTBoM [lamsaTm:
nHpopManus 3anucannas (peructpupyemasi) B [ modansHoi [Tamsatu Honb-Ilons abcoaromna, 1.e.:

I) ocymecTBisiercs 3amuch nHMOpMAUU 0 (BceX 0€3 UCKITIOUEHUS ) COOBITHSIX PealbHOTO MHpPA (OT JIBHKEHUS
3JIEeMEHTApHON YaCTHULIBI IO IBUKEHUS TaJaKTHK);

1) madpopmarus conepxkarasics B [ modansnoit [Tamsatu Honb-Ilomnst He moaBepKeHA U3MEHEHUIO,
pa3pylieHuo, He JJMMUTHPOBAaHA CPOKAMH XpaHEeHUSs (TTOCKOJIbKY B HOMb-IIpocTpaHcTBE HET
XPOHOJIOTHYECKOW/TIpoCcTpaHCTBEeHHOH auddepenimanuu — Holb-I1ome 310 mouka obGnanaromas
HemudPepeHIpPYyEeMbIMU CBOMCTBAMH; XPOHOJIOTHYECKHU-TIPOCTPAHCTBEHHAs UG DepeHIInaIHs SIBISETCS
HEOTHEMJIEMBIM CBOMCTBOM UCKIIOUMTENBHO 4-D-IIpocTpancTBa, X0Ts M OTHOCUTENBHO HOJb-ITois 4-D-
Bcenennas ecth Touka (TOYKa CO CBOMCTBAMU NMPOCTPAHCTBEHHO-BPEMEHHOH aud dhepeHIuanun)).

— CaoiicTBa nundgopmatuBHocTH (self-descriptiveness) u IlamsiTu Hosib-IIpocTpancTBa NpegonpenesiloT
AeTepMUHUCTHYECKUH MexaHu3M (I-E-F)otHomennii u (I-E-F)cBsaseii AByx I'1o6anbHbix IIpocTpancTts.

Ecnu smnupuyeckuii Mup (4-D) xapakrepu3syercsi IpepbIBHOCTbIO, 00BEKTHBHOCTHIO U CTAOMIIBHOCTHIO
CBOMCTB («OOBEKTUBHOCTBIO U CTAOMIIBHOCTBIO» 3/1€Ch HAJI0 IOHUMATh KaK HE3aBUCUMOCTb OT Halllel TOUKH



3peHust), TO 0 cBoMcTBax 7-D-BceneHHoit MOXHO CKa3aTh, YTO 2ML0 HPOCHIDAHCHIEO 8 KONOPOM HeNt
KOHCHIAHM, @ MACUWIMAObL PACCMOAHUN, CUIbL C6A3U U YUCTI0 UMePeHull He hukcuposannbl (a0COJIOTHAS
AMETPUYHOCTH M CUHIYJISPHOCTD), U MO2YHI USMEHAMbCA 8 3A6UCUMOCHU O _HAWIC MOYKU 3PEHU
(Edward Wittenna), HO Ip¥ 3TOM HEOOXOAUMO TOMHUTh, YTO U3MEHEHUS UMEIOT OTHOCUTEIILHBIN XapakTep, —
M3MEHSISICh OTHOCUTENBHO TOYKHU 3PEHUS CYOBEKTa, TEM HE MEHee, Holb-110J1e B cBOeH CYIITHOCTH, XPAHHT

HEHW3MEHHBIMU OPHUCYIIME EMY BHYTPEHHHUE CBOWCTBA M KAYECTBA; FOBOPS MPOLIE, CBOHCTBA BHELUIHELO
3BOJIIOLNMOHUPYIONIEro ¥ MyTadeabHoro 4-D-Mupa He 3aBHCAT 0T TOYKH 3peHus CYObeKTa, M M3MEHEHU s
(oTHOCHTENEHO 4-D) HOCAT HCKIIYNTENbHO CYObeKTHBHBIN XapakTep (BCIOMHHUTE CTPECCOBO-
MICUXOJIOTHYECKHA (PEHOMEH «3aMeICHHUSI BpEMEHW» U T.I1.), TOI/1a KaK Hoab-Iloje. n3MeHseTcs.
OTHOCHTENbLHO TOYKH 3PEeHNs CYOhEeKTA, 00LeKTHBHO. HO NPH 3TOM (OTHOCHTEIRHO cels 7-D) ocTaercsi
TEeM 2Ke CaMBIM, HEM3MEHHBIM — 9TO TO, YTO aBTOP HA3LIBACT AOCONIOMHONU omHocumenbHocmoio. I1ono0HbIe
CBOICTBa HOJIb-I107151 CTaHOBATCA BO3MOYKHBIMU B CUJTY TOTO, UTO HOJb-I100€e — amo npuuunnas I-E-F-
cmpykmypa ¢ ounamuuecku 2enepupyemoii nozuxou (Seth Lloyd uz Maccauycerckoro TeXHOIOTHYECKOTO
Hucturyra u F. Markopoulou)).

Taxum 00pa3oM, BeIpakasich MAaTEMaTUHYECKON TEPMHHOJIOTUEH, OTHOCUTEIILHO HOJB-IIpocTpancTBa moobe
MaTeMaTHYeCKUe ONepaluu (HbIOmMOHO8CKAA Mexanuka, npeoopasosanus Jlopenya onss CTO, menzopHoe
ucyucieHue, 08UMCeHUe 8 2eomempuu, OrepallmoOHHOE UCUUCIICHUE U TaK Jjajee) He UMEIOT O0BEKTUBHOTO
CMBICJIa, TTIOCKOJIBKY B peruoHe Hoib-IIpocTpancTBa OyayT HEM3MEHHO MPUHUMATH CHHTYJIIPHOE 3HAYCHHE
(TOUHEE — CBOMCTBO a0COIIOTHON CHHTYJISIPHOCTH — 00) — T.€. abcosoTHOro HYJIs (0). (aBTOp MPOCHUT MPOIICHHE
3a HeOOJIBILIOE OTKIIOHEHHE: B cBoe BpeMs John Horgan B kuure «Koner Haykm» (Xopras, 2001), kotopast
MMeJia Tak)Ke MOA3arojoBOK «B3risa Ha orpaHMYeHHOCTh 3HaHUs Ha 3akaTe Beka Hayku», roBopst o «xoHIIE
HayKW» B CBSI3U C TEM, UTO CaMa HayKa BCE Jajbllle OTAAISETCS OT SMIUPUUYECKUX UACAIOB UCCIEAOBaHUS,
3aJI0KEHHBIX enle bakonom u HetoToHOM, Ipeiperan «MpOHU3AIMIOY» HEAMITUPHUECKON HAYKH, TPEBPAIICHUE
€€ B OJIHO U3 HAIMPaBJICHUN 330TEPUKU, 3aHUMAIOLLEHCS, HAIPUMED, KITOCTHXKEHUEM TailH Maruueckoro Kkocma
cynepctpyH». Horgan mpas u HenmpaB OJTHOBPEMEHHO — HayKa JIEUCTBUTEIIBHO yIANSETCS OT IPUBBIYHBIX
CTaHJapTOB SMIIUPUYECKON HAYKH, HO 3TO HaJ0 MOHUMATh, KaK CJIEIyIOLIUN YPOBEHb 3BOIIOLUNA HAYYHOTO
CO3HAHUS, CMEHY OJIHOM MapaJurMbl IPYTOH (a Kak M3BECTHO, MIEPEXOAHBINA MTEPHO]T — CAMBIN CIIOKHBIN
MoMeHT). Horgan ommbaercs B [pyrom (Kak mpakTH4ecku U Bce) — NeWton 3amoKuBIINi OCHOBBI
SMITUPUIECKUX UCATOB UCCIEOBAaHUH, OB MPOXOKEHHBIM MUCTHKOM, YTO HUKAK HE MENIAJIO €T0 Hay4YHOH
JeSTeNIbHOCTH (HA000POT — TOIBKO CIIOCOOCTBOBANIO — U 3TO TAK)KE — KOMIUIEKCHBIHN moaxon). «Kak
OKKYIbMHble HAYKU Mo2au nomoyb Newton 6 eco HayuHotl oesmenbHocmu»? — CIPOCUT MEHSI UNTaTeNb. S He
3HAI0, A He OKKYJIbTUCT. O/THAKO (aKT, 4TO MOKOJICHUS HE MUCTHKOB HE MOTYT CJI€laTh CTOJb K€ 3HAaUUMOTO.
VBneuenne Hpl0TOHa MUCTHKOM paccMaTpyBaeTCs KaK HEKask MIPUUy/ia yY€HOTo. A Belb B PEaIbHOCTH BCE
OBLIO KaK pa3 Ha00OPOT: OCHOBHOM JESITENbHOCTHIO M CMBICIIOM JKHU3HH BEITMKOTO YYEHOTo Obljia HE TOUHas
Hayka, a MeTadM3uKa 1 MUCTHUITN3M, & BCE CBOM OTKPBITHS OH CJIeall IOy THO, TOYHAs Hayka 1t HeroroHa
ObLIIa pemMeciioM, paau xjieda HacyIHoro, U He OoJiee.

Wnest Monekys 1 31IeMEHTapHBIX YacTHI] ene Kakux-HuOy b 200 sieT Ha3a[ BBICMENBAIACh ABTOPUTETHEHIIINMHU
yuensiMu Toro Bpemenn (Wilhelm Fridrih Ostwald, Ernest Mach etc., ubn Hamagku goBenu g0 cyunuaa L.
Boltzmann), ogHako ceroHs BELACISIOTCS MUJLTHAPAHBIC CyOCHINN HAa Pa3BUTHE ITUX «CMEIITHBIX)» HJICH.
O4eBHIHO, YTO TO CETOIHS Mbl HA3bIBAEM «MUCTUKOI» U «OKKYJIBTU3MOM» Ha CaMOM Jielie 00bIuHas (hu3uKa ¢
3aKOHAMU MOKa YTO HEU3BECTHBIMU HaM U3-3a OTPAHUYEHHOCTH HAIIUX MPUOOPOB U MUPOBO3PEHUS, — YBHI,
HCTOPHS HAC HUYEMY HE YUHT, HAC — «BEHIIOB TBOPEHUsI»! A Beb 1ake OCEN HE MaJIaeT B OJIHY U Ty XK€ MY
JBAXJIBI, U 9TO (HaKT...

51 He mpomnaraHaAupy0 MUCTUKY, HO XO4y CKa3aTh, YTO HEOOXOAMMO IPUHUMATh BO BHUMAaHHE JJaXKe CaMble,
«0Oe3yMHBIE» M «CMEIIHBIE» UCH, TOCKOIBKY, KaK TOBOPHUTCS — CKA3KA J0JCh, Od 8 Hell HAMEK.

OnHako, IpOJOJIKUM.

— Hons-IIpocTpancTBO HEMOCPEACTBEHHO HE B3aMMOAEHUCTBYET U He conpukacaetcs ¢ 4-D-IIpoctpancTBoM.
— Honb-Ilone u 4-D-IIpocTpaHCTBO UMEIOT BO3MOKHOCTH €CTECTBEHHOTO B3aUMOICHCTBUS NCKITIOUUTEIEHO
nocpeacTBoM /-E-F-modemos (HOIb-POKyCcOB-Operieil/BpeMEeHHBIX BOPOHOK) HEOECHBIX Tel (3Be3/1a, TIaHEeTa)
— MOYeK YACMHO20 8bIPadiCeHUs HenpepbleHocmu ¢ napamempom Rgrav (Rgrav — rpaBUTALIMOHHBIN paguyc).

— Touka uacmmnoeo vipasicenus nenpepvisnocmu (I-E-F-eonoepaguueckuii npoexmop-moodem ¢ napameTpom
Rgrav (2Gm/c?)) B camoM IIeHTpe HEOECHOTO Tella — TaK Ha3bIBaeMas “depHast IpIpa’” W ONOPHASL MOYKA
HeOecHOro Tela, UMEIoIIas Maccy paBHYI0 Macce r1aHeTsl Rgrav = m nianetsl. Best Oea B TOM, UTO «4epHYIO



JBIPY» HEOOXOAUMO BU3YAIIbHO IMMOHUMATh KaK KPOXOTHYIO 3Be3/y. Hamm ydeHsie CHIIbHO OmH0aroTes, Koraa
MIPEICTaBIIAIOT ceOe, 4TO BU3yalIbHO HAOII0AaeMbIE «YEPHBIE IBIPHDY B PEaIbHOCTU €CTh 0OBEKTHI CO
CBOWCTBaMH «TPaBUTAIMOHHOTO IblIecoca». Haykoii Biageer norma. PeansHo HaOIr01aeMble «YepHBIE ABIPHDY
€CTh MOTJIOIIEHHBIN CIIEKTP 3B€3/Ibl IPU MPOXO0K/IEHUU CKBO3b COBOKYIIHYIO TOJIIY MPOCTPAHCTBEHHOU
npu3Mbl 00pazyemoii paznuuasiMu CKY. U He Gonee. [ToBTopsito — u He Goee!

OO0BekT 00a7a0MNH MPOTHBOMOJI0KHBIMHU (A0COIOTHO-CHHTYJIIPHBIMHI) CBOMCTBAMHU MTPOCTPAHCTBA-
BpPEMEHU MpeObIBasi B YeThIpeXxMepHOM (4-D)-npocTpancTBe OyaeT aKTUBHO aHHUTHIINPOBATD.

— CornacHO MPHUHIMITY TPOU3BOIHOCTH, MOpOXKAaeMoro npuHIunoM DBomtoiuu (IIporpecca), I-E-F-modem
HMMEETCS TAK)XKE U Y 3JIEMEHTAPHBIX YaCTUL] (B CAMOM LIEHTPE, IJ1€ UHTEHCUBHOCTD AIEKTPUUECKUX U
MarHUTHBIX MOJIeH MaJaeT A0 HyJs1), HO B oTiin4ue oT /-E-F-mo0ema HeOeCHBIX TeNl OH MAacCUBEH (He
TeHepaTUBEH, CBEpXCi1aboe B3auMo/ieiicTBre ¢ HOMb-110eM), U BBIMOTHSAECT NCKITIOUUTENHFHO UL (PYHKITUIO
CTaOUJIBHOTO CYIIECTBOBAHUS CBOMCTB U KayeCTB 3JeMeHTapHOM yacTuibl. OTcrosa cBepxciadas

HeCcTa0WIBHOCTD IMPOTOHA U CBCPXAO0JITOC COXPAHCHUC SJICKTPOHOM 3apsiad. CornacHo NocneHUX NaHHBIX TICUXOQU3HKH, [-E-F-
MOOem UMEETCS TAKIKE M Y UelIOBEKa — TO, 4TO Ha BocToke HasbiBaroT yakpamu. COTNIACHO JaHHBIX NCHMXO(HU3UKH, YaKp y UeJI0BEKA HECKOJIBKO (B cpeqHeM — 7),
KaXXJ[0} PHCYIIA CBOS YaCTOTa, HHTEHCHBHOCTb M OCEBOE BpALICHHE.

— Touka yacmnozo vipasrxcenus HenpepwvieHocmu, onopuas mouka nim I-E-F-monem/npoexTop, ecTh TO
e, YTO U yenmp epauienusn Bcenennon (nam nyneean mouxka) B kKoHuenuun muposnanus Huxomnl
TecJbl.

IMocko/bKY, COTJIACHO ABTOPCKOI KOHIENIIUM MUPO31aHHs, IPOCTPAHCTBO (IPOCTPAHCTBEHHO-
BpeMeHHOH KOHTHHYYM) BcesleHHO¥ sIBJISIeTCS HMEHHO COCTABHBIM, 2 NOTOMY He VHUKAJIbLHBIM,
NMOCTOJIbKY LeHTpoM BcesieHHOI, 1)1 KaxK/10i 0T/IeIbHOM MJIAHETHI, OYy/A€eT SIBJATHCS IEHTP ee siipa
(onopnaa mouxa wnu I-E-F-mooem/npoexkmop njianetrsl) — y BeejleHHOI HeT eHTPa, KaK TAKOBOTO, U HET
rpannu, BecesieHnas 6eckoHeuyHa — Jil00as Touka BeereHHOM B J1II000M ee MecTe, MOKeT CUMTATHCH
neHrpom BceesienHoi.

B xonueniuu mupoBo33penus Hukonsr Tecna numeeTcs rumnote3a MUPOBOTo 3(upa, KOTopas o CBOEH cyTu
€CTh MPo00pa3 U KOHLENIUH rosorpadpuyHocty Beenennoit u Moeit reopun. CpaBHUBasE CKOPOCTh 3ByKa B
BO3JIyX€ CO CKOPOCTBIO CBETA, OH MPHUIIEN K BEIBOAY, UTO IJIOTHOCTH 3(hHpa B HECKOIBKO THICSY pa3 OoJIbliie
IUIOTHOCTH Bo3ayxa. Ho adup anexkTpuyecku HEUTpasieH U MOTOMY OH OY€Hb CJ1a00 B3aUMOJIEHCTBYET C
HalllUM MaTepualbHbIM MUPOM, K TOMY, € IUIOTHOCTh BEUIECTBA MaTEPUATIBLHOTO MUPA HUUTOXKHA 110
CPaBHEHHIO C INIOTHOCTHIO Adupa. ITo He d(Hup OECIUIOTEH — 3TO HAI MAaTePUATTLHBIN MUD SIBIISETCS
OECIUTOTHBIM IS 2Pupa.

“Teopust Bpemenu”

Yacts 1

I'PABUTOHHKA

WIn
OTHOCHUTEJ/IBHOE BPEMA

(Bpems Ne2)

ba3oBble nmocrynarsl
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HGCMOTPSI Ha BCHO KAXKYIIYHOCS B3aMMOUNCKIIIOYAaCMOCTb U MPOTUBOPCYHUBOCTD JAHHBIX ITIOCTYJIATOB, TEM HC
MeHee, MOXHO YBEPEHHO FOBOPHUTH 00 OTOOPa)KEHUU UMH CYLIIHOCTH IBOSIKOW MPUPO/bI NPOsSIBJICHUS
yHuBepcajabHoi cyoctannun Enunoii Beesiennoi (Equnoro I'smodanasnoro IlpocTpancrsa );

JdaHHbIe NOCTYJIATHI MOJYYAIOT PeabHbIH CMBbICJ M B3AUMO/I0NOJIHAEMOCTD JINIIb IPY HAJTUYHHU

KOHIENIUH MAMPUYH020 WIH a0co1iomiozo (HoJib-npoCcCmpancmeda) nNpoCcCmpancmaed.

HcerunHas niand KocMu4deckasi (BTOpUYHAs) CYIIepCTPYHA

Hab6mronas 6a30Byr0 NPpUHIUITHAIBHYIO aHAJIOTUYHOCTh ATOMHOMW U TUIAHETAPHOU MOJEIICH, aBTOP UCXOS U3
BCEOOIIIETO 3aKOHA 83AUMOCEA3U YeN020 U YaACMHO20, KOTOPBINA TTIACUT: «eCau 4acmu yeno2o 001aoaom KaKkum-
AUbO0 Kauecmseom, mo yeinoe u no0aeHO Heu30eiCHo 00.1aoaem SMUM dHce Kauecmsomy, IpUIell K 3aKII0UEHHI0,
YTO:

1 — Hab/01aeMasi aHAJIOTMYHOCTH 00YCJIOBJIEHA MMEHHO elicTBHEM 3aKOHA COXPAHEHHS JHEPIuM, U
OTHIO/Ib HE SIBIISIETCS CIyYalHbIM;

2 — nyiaHeTa SIBJISeTCA HCTUHHOM (MM KOCMHYECKOI) cynepcmpyHoil TeHEpUPYIOIIEeH BECh CTICKTP
MPOU3BOJHBIX: OT MPOCTPAHCTBA-BPEMEHHU, IHEPTUN-CUIT 10 DJIIEMEHTAPHBIX YACTHIL;

3 — MaTepHMaJIbHBII MUP (B JaHHOM CiIy4ae, [UIaHETa) Per s€ eCTh IHePro-cuiI0Bas roJiorpapuuyeckas
NPOEKUHs KOCMOJOTHYeCKHX MACIITA00B, TOCKOJIbKY BBIIIECYTIOMSIHYTBIN 3aKOH 63AUMOCEA3U YeN020 U
YacmHO20 €CTh IPUHLIUII TOJIOTPAMMBI — «8Ce 8 KaMCOOU 4acmu.

Joka3arejbCTBO IVIAHETHI KAK roJ0rpadupyioniei ucmunnou (KOCMOJO0THYeCKO) cynepcmpyHbl,

BrImoHUB HECIIOKHEBIN JIOTHYSCKUI aHAIIHN3 IIAHETAPHOT'O ABMXXCHUS aBTOP IMPUILECIT K CICTYOIIUM
3aKJIIIOYCHUAM

Hrak:

1 — Jlopennessl npeobpazoBanust 1 CTO moka3bIBarOT 3aBUCUMOCTB: TIPOCTPAHCTBO V (cdepa-o0beM), Bpems t
Y TI0JI€ TPABUTAIIMH Tena (KaK MHEPIUATIbHOW CHCTEMBI) 3aBUCST OT S (UJTH V) — CKOPOCTH JIBMIKEHUS Teja
(naHHOM MHEpUMATBbHOH cucTeMbl). To ecTh, B IBYX KOpaOIIsaX JIETAIIMX ¢ Pa3JHYHbIMU CKOPOCTSMM, BpeMs
(ckopocTh NpoTeKaHus (PU3NIECKUX MPOIIECCOB), MPOCTPAHCTBO (B YaCTHOCTH, JIMHEHHBIC Pa3Mephbl KOpaois)
Y rPaBUTALMOHHBIE NMOJA OyIyT oTiMyaThes (pa3Hulla, pasymeercs, OyaeT KpaifHe HUYTOXKHOM, HO TeM He
MEHEe).

2 — EnuHoe BpamareabHOE ABMKEHHUE PacCMAaTPUBAETCS Kak JBa ciiydas (OYeHb BaKHBI MOMEHT):



a) — BpallleHHE Tella BOKPYT OCH PACIIONOkKEHHON B caMoM Tene (rutanera, CoHIE U panyC UX aKTUBHOTO
JEHCTBUSI TPABUTAIIMOHHBIX (CHIT) TTOJIeH — cTporo B mpesenax CoTHeYHOW CHCTEMBI — €IMHOTO COBOKYITHOTO
(rpaBUAIEKTPOMArHUTHOTO) 1ot CONIHEYHOM CUCTEMBI — CTPOTO J10 rpaHullbl opouTsl IlmyToHa (Kak
nocjeHel MIaHeThl B CUCTEME — MelIMonay3a 10Ka3blBaeT, yTo ILTyToH HMeHHO 11aHeTa) — 6a30Boe oceBoe
Bpalenue), 3a opouroii ILryToHa, nmpeanonoXuTeIbHo, J0JDKHA HAYMHATHCS rpaHulla conHeuHoi bI'B
HaBpojie CBEpHYTOH JIeHTHI (MEOmyca).

6) — BpalleHHUE Teda BOKPYT OCH PACIIOJIOKEHHON Ha HEKOTOPOM PACCTOSHUHU OT HErO — UTO per se €CTb
3aMKHYTOC MTOCTYIATCIbHOC IBUKCHHUC, UJIN:

3 — Enunoe nBuxenue 1o (00IbIIoMY) KPYTy MOXKET pacCMaTpUBATHCS KaK 3aMKHYTO€ ITPSIMOJIMHEIHOE
JIBYDKEHUE.

4 — TpaeKkTopus IBMKEHHS TUIAHETHI B IIPOCTPAHCTBE MPECTABIISCT JBIKCHHE 110 CITUPAH (UTO MO CYTH €CTh
nsmkenue Boimusl CKY wnu BI'B mpoenupyemoii u3 onoproiu mouxku) — ciMOHMO3 ABYX BpallleHUH (TaKke Croaa
MOYXHO 100aBUTh JBIKeHHE COTHEYHOW CHCTEMbI BOKPYT TJIAKTHYECKOI OCH).

Hanee.

Ucxons u3 anementapuoii pusuku, OTO u BeIlecKa3zaHHOTO, CIEAYET, YTO:

IVIAHETA ABW/KYIIASICH B IPOCTPAHCTBE € ONpe/ieIeHHOH CKOPOCThIO M BPAIAIOIIASICSH BOKPYT
co0cTBeHHOM ocu M CoJiHIA:

1 — OGmagaeT (TpeXMEpHBIM) MPOCTPAHCTBOM (TaK HA3bIBAEMBIM HPOCMPAHCINEOM-COOLIMULL) V3,
IPaBUTAIIMOHHBIM IOJIEM g, a TAK)KE BpeMeHeM t (CKOPOCThIO MPOTEKaHMsI (PU3HMUECKUX TPOIIECCOB B ee chepe)
3aBUCSIIUX OT § — CKOPOCTH JIBFDKCHUS TUTAHETHI.

2 — O0JsaiaeT MHAUBUAYAI6HONH KOMOMHUPOBAHHON [IUKINYECKON YaCTOTON BpAIEHUs ) — BOKPYT
co0cTBeHHO# ocu ¥ CoJIHIIA, BEIPAKAEMYIO OIIPEIEIEHHBIM YMCIOBEIM 3HAYEHUEM, — YTO BO3MOIKHO OIIMCATh
rpaMUECKH ¥ aHAIMTHYECKH, 3a1aB Gyukiuro f (t), mim mojcraBuB 3HaYeHKHE B BEIPAKEHUE JUII HAXO0XKIECHHUS
IIEPHOJIa ¥ YaCTOTHI BPAIICHMSI.

3 — Co3paeT rapMOHHYECKHE KoJIeOaHUs OpH BpalllCHHUH, TAKXKC OIMMCHhIBACMBIC COOTBCTCTBYOIINMHA
YPaBHCHHUAMMU.

N3 BBINIECKa3aHHOTO CIIEAYET HOBOE 3aKIIIOUEHHE: TTOCKOJIbKY TIAHETA SIBJISETCS] HHEPIUAIbHON CUCTEMOM
o0Janaromniei CTporo MHANBUAYAJBHBIMU t, V3, g, S U @ OTCIOJA, 110 JIOTUKE BEIIeH, CIIeyeT, YTO MaTepHs
TUTAHETH ABTOMATHYECKH, a TIOOBbIe OMOJIOTHYECKIE CO3IaHMsI )KUBYIIHE B chepe TaHHOU IIaHETHI JIOJDKHBI
IBOJIIOLIMOHHO OBITH HACTPOCHHI HA ¢BOM t, V3, g, s U W. Vnu He Tak? Vnu naHHOE IPaBHIIO PaCIPOCTPaHSETCS
HCKJTFOYUTEIIbHO HA MUKPOMUP, — COBOKYITHOCTBIO DJIEMEHTAPHBIX YaCTUIl KOTOPOT0, 00pa3oBaHa MaTEpHs
LIeJI0M MJIaHEeThI?

U cnepyrommm eTMHCTBEHHO JIOTMYECKH BEPHBIM 3aKITI0OUEHUEM OTCIOJIA JOKHO OBIThH TO, UTO TIJIaHETa
SIBJISICTCS. MCTUHHO MHEPUHUATbHOI CUCTEMOIi, TOr/1a Kak ObICTPO JBUKYIIUICS KOPAOIIb SABISETCS JIUIITH
OTHOCUTEIHHO MHEPLIHAIBHON CUCTEMOM WIIM MPOU3BOJHON OT UCTUHHOM, MMOCKOJIBKY COCTOUT U3 MaTEPUU —
MIPOU3BOTHOM UCTUHHO WHEPIMATEHOU CUCTEMBI (T.€. TUTAHETHI).

B nonw3y nanHoro BeIBOAA roBopuT dKkciepuMeHT Michelson u Morley, CTO, reomeTpust mpocTpaHcTBa
Minkovsky. D10, B mpuHIune, He TpeOyeT qoKa3aTeNnbcTBa. ENMHCTBEHHO, YTO TpeOyeTcs — MoKa3aTh HATUIKe
y IJTAaHETHl YaCTOTHOTO MTapaMeTpa KOCMOJIOTHYECKOT0 MaciiTaba — o (omHocumenbHo20 6pemMeHu), —
YNYWEHHO20 2NleMeHma B HAyYHOU CUCTEME 3HaHUM, KOTOPBIM MPUBEI aBTOPa K HEOKHUIAHHBIM 3aKITIOYEHUSIM.
Jlanee, U3 BBIBOJOB KBAaHTOBOM (DM3UKH CIIEAYET, YTO IJIAHETA €CTh CTOSYasi BOJIHA (K 9TOMY MOMEHTY MbI
BEpHEMCSI TI03KE), a U3 SUHIITEHHOBCKOTO COOTHOIIEHHUS MAaCcChl U SHEPTUU CJEAYET, UTO IJIAHeTa, per se,
npeacrasjsier co0oii cryctok 3Heprum (Eo niam Bouanbsl CKY netdieit B mpocTpaHCTBE KOCMOCa CO
CKOPOCTBIO, MPUOIHU3UTENHHO, 30 KM. B CEK.) MAaTEPUATBHOI0 00beKTa (Mc?) aCTPOHOMUYECKUX
MacmTadoB. Takum oOpa3zoMm, oOpaTHeIM 3HadeHHEM CKY (neproanyeckoro BpalieHus MIaHEThl BOKPYT OCH
Y CBETWUJIA) SIBIISIETCS MOHATUE épemenu. VIcX0o1s U3 3aKOHA COXPAHEHUS SHEPTHH, U MPEBpAICHUEM €€ U3
OJIHOTO BHJIa B IPYTOH, BRITEKAET, uTO cuia manetHoit CKY obparmaercs B €€ coOCTBEHHYIO CHEpHUIECKYIO




BOJIHY — BoJIHY Bpemenn. Takum o0pa3om, 3emHas cdepa — cyTh Bpems B popme mapa, win Bona Bpemenn,
B 00paTHOM 3HaueHnH nocrosiuaoi CKY.
Hcxons n3 npyuBeIeHHBIX 3aKII0UEHUH (0 HATMYMHY Y IUIAHETHl MHAWBUIyaJIbHOM YacTOThI) M paccMaTpHBasi UX
B ACIIEKTE B3aMMOCBSI3H MACChl M SHEPTHUH, aBTOP MPHUILLIEN K CIEAYIOIEMY 3aKIFOUEHUIO — O
deHoMeHANIBHOCTH (20102paguunocmu, npoekmuenocmu N grykmyamugnocmu; cumonos uneit L.
Boltzmann, A. Guth, Hooft t' Gerardus u David Bohm) ganHoro peajbHOro KOpnycKyJsipHO-BOJHOBOIO (4-
D) mupa: coryiacHO KOpITyCKYJISIpHO-BOJTHOBOTO yanu3ma de Broglie, ajimHa BoJiHbl A 3Hepruu Eo
o0opayuBaercsi B COOCTBEHHYIO (KOCMHYECKYI0) YACTOTY V (371Ch: o) MATEPUH Mc?, U HA000poT. Takum
00pa3oM, 3aKoH 83auUMOCBa3U 80IHbL U yacmomul cBs3bIBaeT Bonnay cBoeit CKY.
Otcrona cinenyer Apyroe HHTEPECHOE 3aKI0YEHHE: BBIXOJUT, YTO a0COMIOTHO-CHHTY asipHOe 7-D-cocTosinne
€CTh eCTeCTBEHHO-MCXO0/IHOe, TOr[a KaK NpUBbIYHOE HaM 4-D-cocTosiHMe (IPOCTPaHCTBEHHO-
BPEMEHHOE/KOPITY CKYJIIPHO-BOJTHOBOE) HE €CTeCTBEHHOE/IeJIeHANMPABIeHHO-NPUHYIHTEIbHOE (HPaBUTCS
BaM 3TO WJIM HET, HO OTCIOJIa OJIUH ILIar 10 aHmMpOnHo20 npunyuna). YTo nHUIUUpyeT 00pa3oBaHue 1
nojaepkKy cBoictB 4-D-IIpoctpanctsa (13 7-D)? Ha 3TOT BOIpoc aBTOp MOKET OTBETUTH JIUIIb 0000IIEHHO —
, KOTOPOMY HEOCO3HAHHO, HO OJJHO3HAYHO MOJAYMHSAIOTCSA aTOM U TaJlakTUKa, OaKTepus u

YCJIOBCK.

YacToTHAasl XapaKTEPUCTHKA UCMUHHOU CYRepCMPYHbL KOCMOJOIMYe€CKOro NopsiaKa.

HWtak, 0600111as1 BbIIIECKAa3aHHOE, XOUETCSI CKa3aTh, UTO CIEAYIOLUIMM 3TarnoM pa3BuTtus TO T0IKHO cTaTh
[MOHMMAaHHE B3aMOCBS3M HE CTOJILKO MacChl, JHEPIUU U CKOPOCTH, CKOJIBKO HEYUUTHIBAEMON YACTOTHOM
XapPaKTEPUCTHKH IVIAHETAPHOI0 MOPSAAKA Wo, OPTAHUUYECKH NMPHUCYIIEH K03 UIneHTy
MIPOMOPLIMOHAILHOCTH M onpeessitomei (B acTpopu3nKe) HOBbIE OTHOILIEHUS (Ha10 3aMETUTh, YTO B
PEJIATUBUCTCKON MEXAHUKE ONPEEIICHNE MAcChl HE BCETJa SKBUBAJIEHTHO OIIPEIEICHUIO MacChl Kak

K03 HHUIHEHTa TPOOPIIMOHATBHOCTH MEXK/Y UMITYJIbCOM U CKOPOCTBIO YACTHUIIbI, OJTHAKO TEM HE MCHEE):
otHouieHrne Eo = mc? MOXKeT oKa3aTh €I11€ OIMH HE BBISBICHHBIN acnekT. JIJ1 HaX0KIeHus MOJTHOM
JHEPIrUM TeJIa C YYeTOM €ro YaCTOTHOM XapakTepucTuku: Eo = moc?, rie ® He y4acTByeT B pacyeTax,
OJTHAKO Yepe3 Hee aBTOp yKazal 4acTOTHbIN MHAeKe (“Hecyliel BOTHBI — 6a30BOM reHepHpYIOLIeii BOIHBI —
BI'B) naaners! (s 3emun @ = 365 I'11, KOTOpPHIH orepadesieH B HhIOTOHOBCKOM COOTHOIIIEHUH KaK YTiioBas

ckopocTh V). OtHoueHrne Eo = moc? oKa3bIBaeT KOJIMYECTBO MOJHOM BHYTPEHHEN SHEPruu Tena (T1aHeThl)
oOJjazaroliei 4aCTOTHON XapaKTEpPUCTUKON ), BhIpakaeMOoil KOMOMHUPOBAHHBIM BpaIllEeHUEM I1JIaHETHI.

Otnomenrie Eo = moc? ¢ BBEJICHHBIM ¥ACMOMHBIM UHOCKCOM ) XapaKTepu3yeT 0a30BOCTh Hecyleit
BosiHb» CKY (BI'B) — ucmunnou cynepcmpynsi KoTopoe MOKHO CPaBHUTB C TAKUM SIBJICHUEM B
PaaAMOAIIEKTPOHUKE KaK aMIUTUTyAHast MoAyJssiius, rae cuiaa CKY (4acToThl IUIaHEThI) ABISETCS HECYLUM
CUTHAJIOM, a Bce Jpyrue (IPOU3BOIHBIE) BOJHBI (M MaTepHs) C Pa3InYHBIMH (COOCTBEHHBIMHU ) YAaCTOTAMHU
MIPEICTaBISAIOT MOYJIMPOBAHHBIN curHai (Ha 0a30BoM). JlaHHBIN pUMep MO3BOJISIET IPaMOTHO 000CHOBATH
OCHOBHYIO MBICJIb JJaHHOW Teopuu: Hecymas yactora 3emnu (CKY) — 365,25 T'u, (CKY) Mapca — 668,6 I'w.
Bce nHble BHyTpUILTIaHETapHBIE YaCTOTHI (KaK-TO — YaCTOTHI KOJIEOaHUM 31aHUi, TOp, MOJTHUHM U NPOYEro) —
MOJTyJTUPOBAHEI, T.€. TPOU3BOIHBL;, UX MOKHO 0003HAYUTH Yepe3 ToKazarenb X — 365,25% u 668,6%. Orcrona
OUYEBHJIHO, YTO Pa3HMIIA B HECYIIIUX YACTOTaX YK€ ABJIAETCS NPENATCTBUEM AJIs PE30HAHCA, WM MHAYE — JUIS
MOJIHOIIEHHOT'O KOHTAaKTa MEKy JBYMs IJIAHETaMH.

ITpu 365,253 u 365,25%*2 — 510 IPUMEPHI ABYX OJIU3KO PACTIONOKEHHBIX 31aHUH (Ha OJHOM IUTaHETE),

coCTosIIeH U3 MaTepuala (Im) ¢ OpraHMYeCcKy MPUCYIEH YaCTOTHON XapaKTePUCTUKON @, HO 00J1aJat0nuX
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(MOIyTMPOBAHHBIMU ) UHIUBU Ty AIbHBIMU YACTOTAMH KOJIEOaHUI — u 222, B 1aHHOM Clly4ae HUYETO HE

npoucxoaut. Ho cTouT 1o kaxuM 1160 MpUYMHAM YacTOTaM 3IaHui COBIACTh: 365,253 u 365,25%% kak
MIPOU30MIET PE30HAHC, KOTOPBIH MOXKET O0CPHYTHCS MPUUNHON UX YaCTUYHOTO JTHOO JaKe TIOJTHOTO
oOpy1eHus.

B ciyuae nipu 365,253 u 668,63 taxke Bo3MoKeH pe30oHaHC (HEMOIHOLEHHBIM KOHTAKT), Koraa AMC
PETUCTPUPYET IPO30BbIC pa3psi/ibl Ha BeHepe wiu cTpaHHbIC HAMEKH Ha HAaJIM4YUe BOJBI HA Mapce, Win Korjaa
AMC, XOTb ¥ C TPyAOM, HAOTIOJAET, UCKAKEHHYIO JCHCTBUTEILHOCTh HHOM IJIAHETHI, CKBO3b MTPU3MY
cooctBennoit CKY (t.e. ¢horo u Buneokamepsl). M uro0bI He OBITH T'OJIOCIOBHBLIM, OMPOIITY BCIOMHUTH
MapCHAHCKYIO CUCTEMY IMUPAMUJI M MapCHAHCKOr0 C(UHKCA, MM, HAIPUMED, CIIyYail ¢ MEKIUIAHETHOMN
crannueii «Fobos —2» B 1989 roay, mocje 4ero Ha MEXKAYHAPOIHOM YPOBHE ObLIa NpHUHATA Jekiaapaius «O




NPUHIMIAX AEATSILHOCTH CIIEASIIEN 32 00HAPYKEHUEM BHE3EMHOIO pa3yMay — 3aMEThTE, — sl HE ITOCTYIUPYIO
cymectsoBanue HJIO, HUrne He YHOMSAHYJI 00 5TOM HU €IMHEIM CJIOBOM, HO OIIMPAIOCh HA MCKJIIYHNTEIbHO
CTpOro opunmaabHble HAY4YHbIe JaHHbIE U JaHHble NASA., uMeromuvy rpud ceKpeTHOCTH — U 3TO TOXKE
— orpeiB 6oubmoit Haykr ot OSBEKTUBHOM PEAJIBHOCTU; kak Teopernueckas HHU3MKa, MPETCHIYOmas
Ha pOJib BCEOOBEMITIONICH HAYKH, IBITAIONICHCS JaTh OTBET HA YCTPOHCTBO MHpO3aaHus, MOXKET ObITh
BCEOOBEMITIONIEH, €CJIM YMBIIUICHHO YTauBaIOTCSI MHOTOYHMCICHHBIE (DaKThl, KOTOPBIE €CTh COCHIABHbIE
VIYUEHHO020 (DYHOAMEHMANbHO20 DIeMeHmd, €CIIH 3a €€ MpeJieIaMHU OCTACTCs KaKasi-TO 00JaCTh MM SIBJICHUS
npupoabl? CoMHEBaeTeECh B 3JIpaBOCTH paccyaka nucasmero cue? 3anmpocure B NASA 10KYMEHTHI IO IIPOEKTY
«D0o060c-2» (YOeAUTEIbHO apryMEHTHPOBAB CBOM MHTEPEC), M YIOCTOBEPHTECH JIMYHO, — XOTS 51 CUJIBLHO
COMHEBAIOCh, YTO OHU MPEAOCTABAT BaM BCIO JOCTOBEPHYIO HHMOPMALIHIO, €CIU BOOOIIIE, HE MPOUTHOPHUPYIOT
Balll 3aPOC). ABTOP MOHUMAET BCIO KAXKYIIYIOCS a0CYPIHOCTh BBICKA3bIBAEMBIX 3/I€Ch UJCH, U TIOTOMY
PEKOMEHIyEeT IPOBECTH CPABHUTEIILHO HECIIOKHBIN M HETOPOH (y>Ke MOCTaBIECHHBIM I ¢e€0s1) SKCIIEPUMEHT —
PaCKpYTHUTE CTEKJIO CO CKOPOCTHIO MPUOITH3UTEILHO PABHOM PA3HOCTH CKOPOCTEH BpaleHUs: 3eMITH U, CKaXKEM,
Mapca — npu packpyTKe CTeKJIa Co CKOpOCThIo yxke 70-80 000pOTOB B CEKYHy, H300paKeHHE, BUIUMOE Yepes
CTEKJIO, CYLIECTBEHHO U3MEHsETCs (IIpUUeM B 3aBUCUMOCTHU OT HampaBlieHus BpaiieHus). OJHaKko He
HACTOJIBKO, YTOOBI HEJIb3s OBLIO Pa3MIsIETh CMa3aHHbIE KOHTYPHI JIN0O 1BeTa. TakuM 00pa3om, aBTOp CHIIBHO
COMHEBAETCSI, YTO KOCMHUYECKHE ar€HCTBA MPEIOCTABIISIOT ITUPOKOH MyOJIMKe TOCTOBEPHBIE CHIUMKH,
MpeIBApUTEIHLHO OCHOBATEIBLHO UX HE 3apeTylnpoBaB. Mexay Mapcom, Benepoii u 3emiieil He 0O4eHb
oonpiras pazauna B CKU. Dra pa3nuna, onpeaeieHHo, 0yIeT OKa3bBaTh HETaTHBHOE BO3/ICHCTBHIE HA
CaMO4YyBCTBHUE aCTPOHABTOB, HO €/IBa JIM HA COZCp)KaHWe CHUMKOB. Hepaekuii untaresib HAMBHO BO3Pa3UT
MHE, MOJI «3a4eéM KOCMHYECKHM areHCTBaM UCKakaTh HHpopMaruio?» Hy, HaBepHOE 3aTeM, 9YTO TOT0 KeJIAKT
HX X03s51eBa... YTOObI YOSUTh BCEX HAC B KOCMUYECKOM OJIMHOYECTBE U UCKIIOUUTEILHOCTH, TEM CAaMbIM
obe3omnacuB cedst OT OpOKEHUS YMOB M BOJIbHOIyMuEsI. TeM Oosee, 4To Ha IPYTUX MIaHEeTaX MOTYT OBITh (U
€CTh) IIUBUJIU3AIINH, CYIICCTBEHHO MPEBOCXO/ISIINE HAC B TEXHOJIOTHYECKOM Pa3BUTHH, KOTOPBIX HE XOTST
MpU3HABaTh BIacTh uMymue. Ham nanm kpernkoro nenaens Ha Jlyne, rubnytr AMCBhI, KOTOpBIE 3aCOPSIOT
pocTpancTBO Mapca uzinydeHneM 3eMiu (KBaHTOBBIM H3iTydeHueM mMatepud AMC, oTiiMuaromerocs ot
KBaHTOBOT'O M3JIyUYCHHS MaTepuu Mapca), 3CKOPTUPYIOT OpOUTAIILHBIC CTAHIIUU M CAMOJICThI, HHCIIEKTUPYIOT
BOEHHEBIE 0as3Hl...

Cy1iecTBeHHOE pa3iiuire, BIUIOTh 10 a0COTIOTHOTO UCKAKEHUS (HEBO3MOXHOCTH HAOIIOIeH!S ) Oy IeT
MPOUCXOAUTH B 00acTsax kocmoca ¢ CKU HaMHOTO IPEBOCXOAAIIMME 3€MHY10, T.€ 3a npeaenamMu CoTHeYHOM
CHCTEMBI.

dorokamepsl Hammx AMC BOCIPUHUMAIOT OKPYIKAIOIIYIO AEHCTBUTEALHOCTh MHON INIAHETH! (MU UHOTO

KOCMHUYECCKOI'o TCJIa) NOoCpEACTBOM MMpUEMA B 00BEKTUBBI YK€ OTPaKEHHOI'0 COJIHEYHOT'O CBETA C YaCTOTOM V2
(per se NCKaKECHHOT'0 3ISKTPOrpaBUIOIEM UHOMN HJ'IaHeTBI), TOTIa KaK JUala30H BUAMMOIO CBeTa 3eMIIH U

CJIEJIOBATEJIbHO, aBTOMAaTH4YeCcKas HacTpoiika kamep AMC, HaxoIATCs B IPEJENax 4acToThl V1, TO 0 KaKOM UX
M3YYEHUH MOXKET UATH peub? HenosHoueHHbIH (y3KHif) KOHTaKT-BOCIIPUSITUE UMEET MECTO, KOT/Ia IMana3oHbl
JBYX CYOBEKTOB (OJTHOTO — U3Iy4aTessl, BTOPOro — PeLenTopa) COBMNAAa0T B HEKOTOPOM Y3KOM CHEKTpE, Uepes
KOTOPBINA MBI «BUJIMM» UX OKPY>KaIOIIYI0 cpeny. «Pobdoc — 2» nepes; cBoei rudenbio 3auKCHpOBall «HEUTOY
1o GoJblIell yacTH Ul B HHPPAKPACHOM JIMala30He, a HE CBETOBOM — 3TO TOKE O YEM-TO TOBOPHUT (a
HMMEHHO, YTO CIEKTP BUJIMMOT0 cBeTa 3eMJIU B c(epe BIUSHUSA IEKTporpaBunois Mapca cmeaercs B
00JacTh HH(PAKPACHOTO U3ITYUCHHS).

W Bpamatoumecs aucku Eprenus [lonkaeTHoBa, KOTOpbIE OIPU ITOM TEPSIOT B Bece 710 2%, U yTBEpKaaemas
MHOM ¥ UMEIOIIast MECTO ObITh Ae3MH(OpMaIng MEKINIAHETHBIMU CTAHLIUAMU 00 OKpy Karoliei cpejie MHbIX
IJIAHET JIMIIHUN Pa3 JI0Ka3bIBAKOT COCTOATEIBHOCTD PEJIATUBUCTCKON Teopuu — 0 ee cocrosgrenbHoctu JIMIIb
B Npe/ie/iax oT/1elbHO B3SITOM IUIaHeThl. 11 Hu4ero B 3ToM (heHOMEHAIBHOTO HET.

Takum oOpa3oM, HEHTpaIbHBINA COTHEUHBIN CBET, IIPU €0 PACIPOCTPAHEHUH B TPABUTALIMOHHOM I10J1€
Kakoi-1100 MmiIaHeTsl IpeTeprneBaeT uckaxkenus. Ha Mapce conHeuHslii CBEeT ¢ U3MEHEHHON 4acTOTON AV yike
He OyJIeT MOJIHOIIEHHO BOCIIPUHUMATHCSI HAMM, ITOCKOJIbKY Hallld TPUOOpbl aBTOMaTHYECKH, a TJ1a3a
HBOJIIOIMOHHO HACTPOEHBI JIUIIb HAa CBOI0 KOCMUYECKYIO YacTOTy (WM AJIMHY BOJIHBI CBETAa UCKaKaeMOT0O
CWJIOBBIM IPaBUTALIMOHHBIM ToJieM 3eMin). ['oBopst nHaue, Hamu rinasa u tenekamepbl AMC pabotarot «c
MONPABKOW» UCKIIOUNTENBHO Ha 3¢eMHOe CKY, HO HMKaK HE MapCUAHCKOE U MIPOYNE — OHU U3Y4aloT

OKpY KaroIlylo JeHCTBUTENbHOCTD MHBIX IUIaHET yepe3 npusmy 3emuin. [pore rosopsi, Ha Mapce (paBHO Kak u
Ha JIpyTrux IJIaHeTax) uMmeercs ¢giopa u ¢ayHa, KOTOPYIO HE B COCTOSTHUM Pa3rilsiieTh 36MHasl TEXHUKA. 3eMJIs,
B 3TOM OTHOILICHHMH, He SBJISIeTCS YHUKAJIbHOI — HeoOnTaeMbIX (0e3:KM3HEHHbIX) IVIAHEeT He CYIIecTBYeT,




MOCKOJIBKY 3TO MPOTUBOPEYUT 3aKOHY COXPAHEHUS SHEPTHH (3[1eCh: 3aKOHY coxpaHeHwus [-E-F-ouocybcmanyuu
nnu SHF-mma3mer; cM. HuKe).

Ho yuensle, riry6oko yoex1eHHbIe MaTeMaTHYECKUM arnapaToM DHHIITEHHA A1 CUIIBHOTO TPaBUTAIMOHHOTO
nosist (1 poToCHUMKaMU O€3KU3HEHHBIX MEeH3aKel COCETHHX TIJIAHET), He CYUTAIOT ATy Pa3HOCTh
CYLIECTBEHHOH, a MOTOMY-TO Becb KocMOcC 117151 HUX, IO OOJIBIIIOMY CYETY, CYIIECTBYET B O0IIE-TI00aIbHOM,
PaBHONPABHOM M YHUBEPCATIHLHOM MPOCTPAHCTBE-BPEMEHH B JIF0O00I €ro TOUKe — 3TO OJJHA U3 COBPEMEHHBIX
Hay4HBIX WUIIO3UU.

YHHUBEPCAJILHOIO BPEMEHHU, VHUBEDCATLHOIO MPOCTPAHCTBA M YHUBEDPCANBLHBIX KOHCTAHT B 4-D He
CviecTBYET (postulate). Ha kaxmoi niianere cBoe BpeMsi, IPOCTPAHCTBO, MATEPHs M CBOM KOHCTAHTBHI.
[Toxxamyii, yOeuThCs B IPABOTE BHICKA3bIBAEMBIX aBTOPOM 3/1€Ch UICH, HAIIIMM YYE€HbIM MPUIETCS JUIIb [1OCIIe
ru0eny acTpOHaBTOB, OCIaHHbIX HA Mapc. OHaKko KpaiiHE COMHUTENBHO, YTO MMOMMYT IPUYUHY Tpareauu ¢
MIEPBOTO pa3a — CBAJAT BUHY Ha KaKOH-HUOYIb BUPYC, U OTIIPABAT HA MTOTUOENIb HOBYIO SKCIEIUIIHUIO.

[TomoOHast pa3HOCTH, UMEIOIIAst MECTO OBITh, SIBIISCTCS, TI0 KpaifHell Mepe, CYIIeCTBEHHBIM, €CITH He OCHOBHBIM
(hakTOpOM, MOPOKIAIOIINUM JIe3MHGOPMAIIIIO 00 OKPY’KAFOIICH TeHCTBUTEIIPHOCTA UHBIX IUIAHET (TaK B LIEJIOM
u Kocmoca) — sHeprum mosst Tarotenust Mapca, paBHO Kak U JTF000H APYyTroil IMIaHeThl B CHCTeMe, Oojee 4eM
JIOCTaTOYHO, YTOOBI U3MEHHTH (1ehOopMUPOBaTh) YacTOTy cBeTa COJTHIIA MTAJA0IET0 B Chepy UX BIHSIHUSA, T.C.
CHENIaTh €Tr0 CYLIECTBEHHO OTJIMYHBIM OT 36MHOTO, U CIEA0BATEIbHO, HEJOCTYITHOTO ISl BOCTIPUATHS HU
3pUTEILHBIMU PEIENTOPAMHU KHUBBIX CYIIECTB 3eMJIM, HU ONTHYECKUMHU MTPUOOpaMU HAOTFOCHUSI.
[TpumedatenbHO, 4TO (PopMyTa pa3HOCTH YACTOT CBETA MPHU MPOXOXKJACHUHU B TIOJIE TATOTCHHS V] — v2 = Av
aHajoruyHa GopMyJsie KBAHTOBOW MEXaHUKH PA3HOCTH SHEPTUH aTOMa B JIBYX CTAIIMOHAPHBIX

cocTOAHUSIX: Emn = Em — En, (r1€¢ Emn = hv).

BcnomauTe, MpUMEpHO HECKOJIBKO JIET Ha3a/l MOSBUINCH COOOIIEHUS O BO3MOXHOM HAPYIIICHUH 3aKOHA
TATOTEHUS B Ipeenax MacmtaboB COTHEUHOW CUCTEMBI, KOT1a OBUTH MOJIyYEHBI TaHHBIE O HEOOBSICHUMBIX
M3MEHEHUSAX XapaKTepa JBWKEHUS 4-X KOCMHUYECKUX 30H]I0B, JoOpaBmuXcs 10 kKpaéB COJTHEYHON CHCTEMBI.
UccnenoBatenu n3 NASA oOHapy KWK, 4TO CKOPOCTh 30HJIOB YMEHBIIIAECTCS OBICTpPEE, YEM ATO CIIEIYET U3
3aKoHa HplOTOHA, YTO CBHJIETEILCTBYET O IEHCTBUH CHITBI HEM3BECTHOTO MPOUCXOXKACHUS. OHUM U3 30HI0B
apisieTcs «Pioneer-10», KOTOpsIit ObLT 3amyIeH K BHEIIHUM 11anetaM CoiHeyHo# cuctemsl B 1972 ropy,
ceiiuac HaxoauTes 3a FOnurepoM, HO BCE€ elmi€ NOCTYIEeH i paauocBs3u ¢ 3emiieil. M3yuas nonnepoBckuit
CIBHT YaCTOTHI PAIMOCUTHANIA, TOCTYIAIOIIETO OT 30H/1a, YUEHBIE CMOTJIH PACCUUTATh, CKOJb OBICTPO KOpadilh
nepeMeniaeTcs B mpocTpancTBe. Ero Tpaekropus TiateabHo oTciexuBaetcs ¢ 1980 roma. Okazanoch, 4To
«Pioneer-10» cHIKaeT CKOPOCTH ropa3o ObICTpee, YeM OoJDKeH. BHavane nmpeamnoiaraiock, 9To 3TO MOXKET
OOBSCHSTBCS CUIION, BOSHUKAIOIIEH MTPU MaJIbIX YTeUKaX ra3a, WK )K€ YTO KOpadJib OTKIIOHSAETCS OT Kypca IMojT
NEeUCTBUEM TpaBUTALIMU HEBUIMMOTO Tela, Haxo smerocs B COIHEUHOM cUCTEME.

3aTtem aHaM3 TPAaeKTOpUHU Apyroro kopadis, «Pioneer-11», 3amymensoro B 1973 roay, mokasaj, 4To 3TOT
30H]1 TAKYKE HAXOAUTCA MO/ JEUCTBUEM TOW K€ 3arajOuHOr CHiibl. IMEHHO TOrJia CTajo SICHO, YTO YYEHBIE
CTOJIKHYJIUCh C BO3JICHCTBHEM KaKOW-TO HEM3BECTHOM HayKe CHJIbI: Beb «Pioneer-11» Haxomauics B
MIPOTUBOTIONOKHOM OT «Pioneer-10» koHite COTHEYHOM CUCTEMBI U TIOOTOMY TO K€ HEU3BECTHOE TEJIO HE
MOTJIO Ha HETO BIuATh. Kpome Toro, CyIiecTByeT npeInooKeHne, 4To Ta )K€ CHJia BO3JIeHCTBOBAJIa Ha
KkopabOub «["anuneo» Ha ero nmytu k KOnuTepy u Ha 30H7 «YIuccy, Korjaa TOT coBepIal moyi€t Bokpyr CosHiia.
30H]T MOXKET H3MEHUTD CBOIO CKOPOCTH TOJIBKO 3a CUET BHIOPOCOB BEIIECTBA, HAIPUMED, BCIICACTBUE
WCIapeHus 4ero-11moo u3 Hero. OJIHaKO yYET BO3MOXKHBIX SIBIEHUN TAKOTO POJia HE Jall YAOBJIETBOPUTEIHLHOTO
KOJIMYECTBEHHOTO 00BICHEHUS 2P (DeKTa, U €TUHCTBEHHBIM OOBSICHEHUEM OCTAETCS M3MEHEHHE CHITBI
npuTspkeHus. OTMOHEHTHI BO3PAXKAIOT, YTO U3MEHEHUE TPaBUTAIINH JIOJKHO OBLIO OBl CKa3aThes U Ha
IBWKEHUHU TAJIbHUX IUIAHET, YEro sIBHO He HaOII0maeTcs.

3nech, Ha MOH B3IJISA, UMEET MECTO CI0XKeHHe YPPEeKTOB:

1 — Bo3aeiicTBue Ha AMC rpaBUAJIEKTPOMArHUTHBIX TOJIEH, pacUeTHBIE TTapaMeTPhl KOTOPBIX BHIBOIUINCH
OTHOCUTEIFHO 3€MHON KOHCTAHTHI, a IOTOMY OKa3aJIMCh OITUOOYHBIMU

2 — B cpepe BIAUSHUS HUHBIX [JIAHET JOTJIEPOBCKHI CBUT PaJAMOCUTHATIA TAK)KE CYIIECTBEHHO U3MEHHUTCS OT
pacyeTHOrO0, YTO YK€ TOBOPUT 00 M3BMEHEHUH CKOPOCTH M YaCTOTHI JIEKTPOMArHUTHOM BOJIHBI B
IPaBUAJIEKTPOMArHUTHOM 1ojie uHo# mnaHeTsl (¢ uHoit CKY). U yuture, uto mogjo0HOE HAYMHAET
MIPOUCXOUTH yke B mpeaenax CoTHEUHOM cucTeMBbl. 3a ee TpaHUIlaMH HaXOIATCs 001acTH C CYIIECTBEHHO
OTJIMYHBIMH TIApaMETPaMH MPOCTPAHCTBA-BPEMEHH (110 DUHIITEHHY — KPUBU3HOM). Tak 0 KaKOM CIIEKTPaIbHOM
W3YUYEHUHU UHBIX FAJAKTUK U 3B€3]] MOXKET UATU PEUb?

Hrak, npoaoskum



— Y UCMUHHOU (8MOPUYHOL) CMPYHbL UMEIOTCS TTAPAMETPHI: IJTUHBI U YaCTOTHI;

— OmpeeNsiollee 3HaYeHUE JIJIsl CTPYHBI HIMEET MapaMeTp YaCTOTHI — @ (OCHOBHOU MOH CIPYHbL).

— UCTHHHAs CTpyHa 00J1a/IaeT YaCTOTHOM XapaKTEPUCTHUKOW KOCMOJIOTUIECKOTO TIOPSIKa, BRIpayKaeMoii ee
MEPUOINYECKUM BPALICHUEM BOKPYT OCH (CITUH UCTHHHOM CyNepCTPYHBI) 3a MIEPHO BOKPYT CBETHIIA — () —
coOcTBeHHas kocMuueckas yactora — CKY;

— JJIMHA UCTHHOM cTpyHBI OT pl [ 10 Rgrav; a yactoTa CKiIaapIBaeTCs U3 YaCTOTHI OOpaIeHUs IIJIAHEThl BOKPYT
OCH 3a TIEpUOJ] BOKPYT CBETHIIA;

— MEXIY JJIMHON CTPYHBI U €€ YaCTOTOM CBSA3H HET: IBE KOCMUYECKHE CTPYHBI (IUIAaHETHI) MOTYT 00J1a1aTh
WICHTUYHBIMHU JJTHHAMH (31€Ch: MaccaMu), HO UMETh IIPHU ATOM pa3HbIe YaCTOTHI (PEKUMBI KOJIeOaHHIT) —
3JIEKTPOHBI HAXOIAIIMECS B PA3JIMUHBIX COCTOSIHUAX UMEIOT UIEHTHYHBIE MACChI; TOCTOJIBKY B JAJIbHEHIIEM
pedb OyAeT HITH O YaCTOTE KOCMHUYECKOHN CTPYHBI @ CO BCEMHU BBITEKAIOUIMMHU OTCIOJIA TTOCIIEICTBUSMH.
Hcxons u3 no3uuuit eonocpaguueckozo npunyuna Gerardus t’Hooft u David Bohm, moxHo cka3aTsb, uto Rgrav
— 3710 I-E-F-nponyckHasi coco0HOCTD 20102paguueckozo npoekmopa (UCmuHHOU
cynepcmpynvi/08ycmoponnezo I-E-F-modema/ogycmopounneii 6pemennoii 6oponku) I-E-F-notoka, u ee
CIOCOOHOCTh MOJIEPKUBATH CTAOMIIBHOCTD 20102paguueckou npoexkyuu (I-E-F-moToka), T.e. HE3b10JIEeMOCTh
CBOWCTB MPOELUPYEMOT0 (PeHOMEHATIBHOI'O KOPIYCKYJIIPHO-BOJIHOBOT'O MUPA.

ABTOp AaHHOI pa0oThl HMeeT cieaylouee MPeAnoaoKeHne: KaKAbli XUHMHUYCCKHI 3JIeMEeHT NPUBSA3aH K
cBoOeil «uaee XMMIJIEMEHTa» C KeCTKO 3aJaHHBIM Ha00OPOM 3JIEKTPOHHBIX 000/104€K, 3JIEKTPOHHbIMH
YPOBHSAIMH M CTPOro GUKCHPOBAHHBIMHM YaCTOTAMHU (OPOMTAIBHBIX, CIMHOBBIX) BPAILCHUH 3JICKTPOHOB.
IIpennonoxkurebLHO, YTO B IpoLecce IBOJTIOIUM, KOTAA Y IJIAHETHI POUCXOAUT MeAJIeHHbI, HO
cTa0MIbHBINA NPUPOCT YacTOThI BpameHus (poct CKY u3-3a npudasBjieHusi BHCOKOCHOM CEKYH/bI),
COIJIACHO 3AKOHA NPUYUHHO-CJIEACTBEHHOM CBS3M IPOMCXOAUT U3MEHEHHe YACTOThI M XUMIJIeMEHTOB
IUIAHEThI, PeBpalleHue OJHUX XUMIJIEMEHTOB B Ipyrue, CMeleHne ux no tadauue Menaeseesa.

B cBsi3u ¢ 3TUM HanpamuBaeTcs cJeAylollee NpeanoJoKeHne: annaparbl coOpaHHble Ha 3eMJle IpH
NMOCBUIKE UX HA APYIYIO IUIaHeTY OyAYT HCHBITHIBATh Bo3aeHcTBHe cuibl HHOM CKY — «uaen» 1aHHBIX
XMMIJIEMEHTOB, HA )]pyFOﬁ IJ1IaHeTe 6y[lyT HUMETHh UHBbIC YaCTOThI — 6yIlyT COOTBETCTBOBATH «KMACHAM)
HHBIX XUM3JIeMeHTOB. To ecThb, uTo Ha 3emuie Oyaer siBasATbCA HUKeaeM (Ni), Mapce MoKeT CMeCTHTbCS
B cTopony kodaabta (Co), 1m6o meau (Cu). B cepe Baussnust unoii CKU xumMaiieMeHTHI MaTepuajioB
OyAYT CTPEMHTBCS K COOTBETCTBHIO «HACH» XUMIJIEMEHTa MMEHHO JaHHOM IVIaHeThbl — BO3MOKHA
CIIOHTAHHASI TPAHCMYTALMS 3JIEMEHTOB COCTaBa MaTePHAI0B KOCMUYECKOI0 anmnapara, ¢ norjioueHueM
JM00 BbIeJICHHEM JHePIUH BeleCTBOM M B3aHMHBIM NPeBpalieHnemM d1eMeHToB. UHTepecHa
3THUMOJIOTHS CAMOT0 CJI0BA «IIPpeBpallleHne)» — KaK M3MeHeHHe B CHJIy BpallleHusl, IPY BpallleHuH,
H3MEHEeHHUe B pe3yJbTaTe BpalleHusl.

Hocrtynarsl «Teopun Bpemenm».

Ilepuoanyeckoe BpalieHne ILJIAHETHI BOKPYI 0CH (OCEBOE BpallleHUE [JIAHETH]) 32 HEPUO BOKPYT 3Be3/bI
(opOUTATBEHOE BpAIIIEHUE TTAHETHI) — €CTh €€ COOCTBEHHA KOCMUYeCKAd NUKJINYECKAH 4YacTOTA, WJIH
npolie — coocrBeHHas kocvMuieckas yacrora — CKY (xoMOMHUpOBaHHAS VIJIOBAS YaCTOTA o), TO €CTh

CKY ckJaabpiBaeTcsi H3 0CEBOr0 U OPOMTAIBLHOI0 BPAIICHUH: o =N (TJ€ N - KOJI-BO OCEBbIX BpAIllEHUH 3a
OJIMH NIEPUOJI BOKPYT CBETHJIA); CPABHUTE C KOPOUTOM JEKTPOHA», «UACTOTAMHU AJIEKTPOHHBIX YPOBHENW» U
«CIIMHOM 3JIEKTPOHA»); OJTHAKO UCXOMS U3 (DOPMYJIIBI OTIPEIeICHHUS IIMKINYECKON YaCTOTHI IIaHETHI (TaKkkKe Kak
u u3 popmynsl Tunuyca-boze), Mepkypuii siBisieTcss HeKUM UCKIroueHueM — ero wo = 0,5 I'a (?) —T.e.
aQHOpPMAaJIbHO Je(EKTUBHAS YaCTOTA.




I[lnaneTa AiBJsieTcs UCTUHHOM WM KOCMUYECKOH CYNEPCTPYHOI, HUKHUM IIpe/e/ioM KOTOPOi ABJsieTcs
IJIAHKOBCKAsI AIMHA (pl [), a BepXHUM — rPABUTANMOHHBINI JuamMeTp Rgrav (2Gm/c?), caeaoBaTeabHO,
JIOTMYHBIM BEPHO OBLIO ObI MPEINOI0KHTD, UTO:

MuKpPOMHDP HPOU3BO/IEH OT IJ100aJbHBIX KOCMOJOTHYECKHX CTPYKTVP, — IJIAHETA — UCHUHHAA
(2]106aJlea}l HJIHA KOCMOJ'lOZulleCKa}l) CynepcmpyHa, Toraa Kak 3JieMeHTAPHAs YACTHIIA - RPOU3B00HAS €€
«HHMIKHEIro» Amamna3oHa.

I'100adbHbBIH NPUHINAI COXPAHEHNUS YDHEPIUH ABJISETCS NPUYNHON 3aKOHOMEPHOCTH IOX00US
CTPYKTYPBLI MHKPOKOCMA OPOUTAJIBLHON CHCTEMEe MAKPOKOCMA., WIH WHAYE, NPUHUUN NOO0OUS IPOUCTEKAET
U3 3AKOHA COXPAHEHUs IHep2Ull.

T10CKOJLKY IJIAHETA ABJACTCH ucmunnoi (KOCMUYECKOH) cynepcmpyHnoil, TIOCTOIbKY JTaXKe

(11000i) CnyTHHK (J11000#) IJIAHEThI MMEET YACTOTY 00pallleHHs PABHYIO YAaCTOTE MJIAHEThI, BOKPYT
KOTOPOii 0H o0pamaercs (Bot noyemy JlyHa umeeT oOpaTHYIO TEMHYIO CTOPOHY, KaK U BCE CITyTHUKH JPYTHUX
IJIAHET), TOBOPS MHAUE — CHYTHUK IJIAHETHI €CTh YaCTh 0T CYOCTAHINHU IJIAHETHI (He CAMOCTOSITe/IbHAs
HHEepUHAJIbHAs CUCTEMA, MOJCTPOCHHAS] B YHUCOH IJIaHeTe — 0a3oBoii CKY).

HWcTuHHAS CYIIEPCTPYHA B 001LEM CIIEKTPE COJTHEYHOM CHCTEMbI 3aHUMAET ONpeaeJeHHbI Y3KUii
JAHUANA30H — OCHOGHOU MOH_ CIMDYHbBL — (.

COBOKYIIHOCTH BCeX HCTHHHBIX CYIIEPCTPYH IVIAHETAPHON CHCTEMbI 00PA3YIOT eIUHDBIN CIIEKTP
(BOJIHOBOH HaKeT WM IyT) cucTeMbl (puc. 2b u 19 a).
(CpaBHHUTE CO «CIIEKTPOM H3ITYICHHI aTOMOBY») M TAKUM SIBJICHUEM KaK 2eiuonaysd.

HcTuHHBIE CYNIEePCTPYHBI (T.€. IJIAHETHI, KOH/IEHCUPOBAaHHAs MaTEPHUsl, IOCKOJIbKY UCKIIOUUTEIBHO COCTOST
u3 ¢pepMHOHOB) oA4YNHAIOTcA Pepmu-/lMpaka cTAaTHCTHKE: B 0/IHOM BOJHOBOM NakeTe (T.€. COJTHEYHOH
CUCTEME, HO BO3MOXHO, 4TO J1axke U B ['ajlakTHKe), He MOsKeT ObITh IBYX M 00J1ee MCTUHHBIX CYNIEPCTPYH
(J1aHeT) ¢ 0OANHAKOBBLIMH CBOHCTBAMH (B YACTHOCTH YaCTOTOM () — 3TO NPaBUJIO HE OTHOCHUTCS K
CIYTHHKAaM IIJIaHET, TOCKOJIBKY, KaK ObLIIO CKa3aHO BBIILLE, CHYMHUK RIAAHEMbl eCHb YaACmb CYyOCmanyuu
naanemul.

Cnia «3ByYaHHs1» HCTHHHOM CYNIEPCTPYHBI (cq)epa PacnnpoCcTpaHeHus1 €€ 3.]'IeKTp0I‘paBI/IBO.TIH)= Inpu
PACIPOCTPAHEHUH B MPOCTPAHCTBE 4-D, VObIBAET OT Hee 10 3AKO0HY YKCIOHEHThI, WK 10 DWHINTCHHY,
CIJIA MCKPHBJICHNS IPOCTPAHCTBA-BPEMEHH HCTHHHOM CYNIEPCTPYHOI YObIBAET OT Hee M0 DKCIIOHEHTE.

Il.nanera (MCTHHHAS CYNIEPCTPYHA) — HCXOAHASI TOYKA B 000MX HANIPABJIEHHUAX:

1 — («<BBepX») NEPBHYHLIMA 3JIEMEHT COBOKYITHO-cOCTaBHOI0 I'J100a7abH0ro IIpocTpaHcTBa-BpeMEHH
KocMmoca;

2 — (KBHHM3») reHepaTOpP CBOMX NMPOU3BOJAHBIX (0T RPOCMPAHCHIEA COObIMUIL TITIAHETDI JI0 €€
2JIEMEHTAPHBIX YACTHIL).

I1oCKOJBEKY HCTHHHASA CYNEepPCTPYHA nmpoayuupyet 4-D mpocTpaHCcTBO, TOCTONLEKY, IPOCTPAHCTBA HE
CBSI3AHHOIO C (IUIAHCTON) UCHMUHHOIL CyRepcmpyHoil («CAMOro 1o cede») He CYIIECTBYET.

To ecTh MPOCTPAHCTBO BCEraa cBsa3ano ¢ cyocranmmeii — CKY (+ 3Be31a, MM TOJbKO 3B€3/1a — HA PAHHHUX
sTanax (hopMHUPOBAHMSA NJIAHETAPHOM CHCTEMBbI).

CBOJCTBA MCTHHHON CYIEPCTPYHBI (HACTOTA, JJIMHA, AMILINTY/AA) 3aBUCAT OT CKJIAALIBAIOIINX e
CKOPOCTH YIJIOBOI'0 JIBHKE€HHSI M YACTOThHI BPAIlleHUsI BOKPYT 0CH (KOMOMHUPOBAHHOE BpallleHUeE).

KoMOuHNpOBaHHOE BpallleHHE 00YCIABJINBAET:

1 — t — KaK CKOpPOCTh 3aKOHOMEPHOH KOOPAMHAIIMH CMEHSIONINX APYI JAPYra siBJeHHil, TAK 1 _CKOPOCTh
NMPOTEKAHUSA (PH3MUECKHX IPOLECCOB B Npeaeaax chepbl BJUAHUA IVIAHETHI (BILIOTH 10 YACTOThI
BpAlLlleHUS 3JIEKTPOHOB BOKPYVI S/Ipa aTOMa), ¥, CIEA0BATEILHO,

2 — CKOPOCTD IBOJIIOIHH IJIAHETAPHOM CYOCTAHIUM (CKOPOCTD €€ KOHOCHCAUULL);




3 —m — NOCTOSTHHVIO MACCy.

Csoiictea CKY (0a3o06wiit mon ucmunnoi cynepcmpynst — ®) MOIYyT H3MEHHUTLCS B pPe3vJbTaTe
CTOJKHOBEHHS ¢ MHBIM (0JYKIAIONINM) HE0eCHBIM TeJI0M (KPVIIHBII ACTEPONI, KOMETA), JHOO0 1m0
NPUYHHE re0JOrHYecKoro KaTakjanimMa (3eMIETPICEHNE U T.11., JIM00 B PE3VIILTATE UCIBITAHUS AaTOMHOTO

OpYXKHs.)

Kaxknasi MCTHHHASI CYNIEPCTPYHA TeHEPHUPYeET CBOe COOCTBEHHOE IPOCTPAHCTBO-BPEMS, HE CXO0KEC (110
KpI/IBI/I3He) C IIPOCTPAHCTBOM-BpPEMEHEM JIPYITOM MCTHHHOM CYNIEPCTPYHBI (a B YaCTHOCTH 110 -
napaMepr) Jake BHYTPH OJHOM COJIHEUHOM CHCTEMbI — JaAHHBIA NPUHIMII PACIPOCTPAHSETCS BILIOTh
A0 MUKPOYaACTHIl, 4 [IOTOMY OIMKO0YHO BCTABISATH BCIO BceneHayio B 0fHY KBAHTOBYIO CHCTEMY.

Ieaas mepa CKY siBiasiercs TouHbIM KocMiuueckuM ITaJ0HOM.

Ilenas mepa CKY siBjisieTcsi HAYAJ0M BCeX BHYTPEHHHUX YACTOT, €€ COCTABJISIIOIINX.

Cunexrp CKY BbIpa:kaeTcsi €AMHBIM YACTOTHBIM AHANA30HOM : 0T HH(PA3BYKAa, Aajiee Yepe3 3BYKOBOI
AUANA30H, paauo, CBY, onTuyeckuii cieKTp, peHTIreH, M TaK Jiajiee, BIVIOTh /I0 KOHEYHOH YacTOThI.

KoHe4HOM 4aCTOTOl sIBJIETCH Npejie/1 IJIOTHOCTH, M3MePsieMOoii YaCTOTOM BpalleHus DJIeKTPOHOB
(UBD) BOKpPYT s1/ipa aTOMA ONpeaeIeHHOr0 XMMHYECKOro 3JIeMEeHTA;

[TocTOSIHCTBO YaCTOTHI BPAIICHUS 3JICKTPOHOB COXPAHICTCS B YUCTOTE XUMHUECKOTO HJIEMEHTA B €T0
(bU3MYECKOM BBIPAKECHUU.

CKY o0ecneynBaeT cTa0MJILHOCTDL YACTOTHLI BpalieHus dJekTpoHos (UB9).
Opnnaxo UYBD mosxeT moaBepruyThes nedopMaliy BCIeICTBUE OTCYTCTBHSI 3HAHUH Y YeJIOBeKa O MPSAMOii U
oopartnoi cesiz3u CKY ¢ UYBJ:

IIpu pa3ao:xkenun aroma (uactu Ileaoro — CKY), no 3aKkoHY-IPMUYMHHO-CJIEICTBEHHOM CBSI3H,
npoucxoauT Hapyienue neaoctHoctu Beeii CKY. Ilpousoiiner pecraonansamusa CKY, nzaMeHenne Bcex
ee NPOM3BOAHLIX YacTel: (FHEPro-CHJIOBOH CTPYKTYPHI IIAHEThI), YTO HEMHHYEMO NPUBEIEeT K
H3MEHEHHNI0 BpeMEeHH 00panieHus IJIaHeThl B cTOpoHY YMeHblnenusa CKY, HecTaOMJILHOCTH I0JII0COB,
H3MEHEHHIO €€ OpOUTLI, 00PA30BAHMIO NIPOCTPAHCTBEHHO-BPEMEHHBIX Openieii, packauke |-E-F-monema
(onoproit mouku niIaHeTHI, MJIU TPOIIE — AAPA MJIAHETHI) JHEPreTHYECKOMY JINCOATAHCY, IOCKOJIbKY
NEepPeBO/I KOJIOCCATbHOI0 KonyecTBa dHepruu (I-E-F-ouocyocmanyuu nan SHF-nia3smel; cM. HIDKE) W3
KOHJIEHCHUPOBAHHOI'0 COCTOSIHUA (T.€. MAaTEPHH) B CBOOOIHOE, €€ PACIbLICHNE, OAHO3HAYHO NPUBEAET K
BO30V:KIEHHIO CHJI IPOTHBOJIEHCTBHS H «3200J1€BAHUIO IIAHETHI» . MOBLIIIEHUIO TEMIIEPATYPhI
aTMocdepbl, AKTHBM3AIIUN BYJIKAHOB M AHOMAJbHBIX 30H, 3eMJISITPSICEHUSIM, PA3PVIIHTENbLHBIM

IUKJIOHAM, JIBHMKE€HHIO JUTOCHEPHBIX IUINT, 2 TAKKE K YBEJIHYEHHIO ICUXHYECKUX 32001eBaAHUI

YeJ10BEKA, s)KUBOTHBIX M NIPOY.
IIpakTHKa pa3jioKeHUs aTOMA, B I[eJIOM, HAPYIIIAeT KOCMUYECKOe PABHOBeCHE IHEPIUil BCeldl COJTHEYHOM
CHCTEMBbI, a B 11€JIOM, U BO Bceil BeesieHHOI, YTO HEeMHUHYeMO NPpUBeAeT K HelpeaCKa3yeMbIM
NOCJIeICTBUAM.

He cxxuranue yrjieBoja0po/10B NPUBOAUT K IJ100aJbHOMY MOTEIJIEHUIO, 3 HNMEHHO paclilerjieHne aToma
ADCamu u LHC!

3ameTbTe — cylIeCcTBYET NPAMAs B3aMMOCBS3b MEKIY POCTOM YHMCJIA NPUPOIHBIX KATAKJINU3MOB H
YBeJMYECHUEM KOJMYEeCTBA BBOAMMBIX B CTPOM AaTOMHBIX PEAKTOPOB U MPOBOAUMBIMHU IKCIIEPUMEHTAMH
Ha BAK.

Bce npeamectByromnye paboTel o (PU3KMKE U ACTPOHOMUU OCHOBaHBI Ha NpUHLUIE [7100anbHOT0 pesiaTUBU3Ma
OTO. lannas padota («reopus Bpemenn») orpanuuuBaet chepy Bimusaust OTO. Bonee Toro, y aBTOpa JaHHOM
paboThI UMEIOTCS CEPhE3HBIE OCHOBAHUS M0J1araTh, 4To:
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OauH 13 BbIBOI0B OTO uMeeT HeBepHYIO 00/1aCTh IPUMEHEHMS:

1 — Ha B3ruIsA aBTOpa AaHHOM padoThl, BBIBOA OTO 0 BO3HHKHOBEHHH «YEPHBIX AbIP» - CHHTYJISPHOCTEH
NPOCTPAHCTBA BpeMeHH, TEXHHYECKH BepeH, HO He IPUMEHMM K HeOeCHBIM TeJIaM B 1eJIOM. ABTOP
10JIAra€eT, YTO CHHIYJISPHOCTHIO IPOCTPAHCTBA-BPEeMEHHU 00/121aeT HCKIIYUTEIBbHO OTPAHHYEeHHAas!
00J1acTh He0eCHOro TeJia — HeHTPaJbHAasi YaCTh s1/iep 3Be3/ U IJIaHeT, Ile BHIIOJIHSAIOTCS YCJI0BHUS I UX
cymecrBoBanus. To ecTb, «<4€pHBIX ABIP», TO, KAK X IPEAINOJIaraeT acTpodpusnka, B Ipupoje He
CYLIEeCTBYeT, MOCKOJbKY IIPH HEMOCPEICTBEHHOM CONPUKACAHUH JABYX IPOCTPAHCTB € JHAMETPAIbLHO
NPOTHBOIIOJIOKHBIMHU CBOMCTBAMM (CHHIY/ISIPHBIM M SDMIIMPUYECKHUM) BOSHUKHET peaKuus
AHHUTWIALMH ( B IPUHLIMIIE TAK U €CTh, M JAHHBIN MPOLECC Y3KO JIOKAJTU30BaH — JIMIIb B LIEHTpe
HeOeCHBIX TeJI;

eCJIM y 3Be3]] JaHHBII pouecc 04YeBH/IeH, TO «YepHAas AbIPa» IUIaHeThl (ABycTOpOoHHUi I-E-F-
modem/npoeKTop) CKPbITA MO MHOTOKHJIOMETPOBOM TOJIIIIEH MOPOabI.

2 —I'opuzonm co6vimuii OAHOBPEMEHHO €CTh 30HA cynepcumMmempuy i AHHATWISIIAA BOKPYT
«IepPeXOaHUKA» — 2onozpaguueckozo npoexmopa (miau I-E-F-monema 6a3oBoii (3Be31a) 1 BTOPUYHOM
(m1aHeTa) HCTHHHBIX CYNEPCTPYH/UIIN 6PEMEHHBIX 60POHOK) ¢ TapaMeTpaMu Rgrav, oTaesiiomero HoJb-
IIpocTpancTBO OT SMIIMpPHYeEcKOil BeesieHHOI.

3 — Ecau B ¢pu3uke U acTpopusnke yTBep:KIa€TCs, UYTO «4epPHAasi AbIPa» MPUYUHHO He CBSI3aHA C
Mnupuyeckoii BeesieHHOM, TO COrIacHO JaHHOU padoTe, 2o102pagduueckuii npoeKmop ¢ NapaMeTpom
Rgrav siBJIsieTCS1 OCHOBHBIM ONpeeTIIIHM HCTOYHUKOM IJ100aJIbHOI0 IeTEPMUHU3MA, MOCKOJIbKY
roJiorpapuyeckumM MpPoeKTOpoM odpasyercsi CTadMJIbHASL HOJIL-0pelllb B npocmpancmeo npuiun (HOJb-
IIpocTpaHcTBO WM adcoilomMHOe NPOCMPAHCIEO).

4 — OrcueTHOM (HY1€6011) TOYKOH B (MHEPIHAJIBHOI) CHCTEMe KOOPAUHAT He0eCHOro TeJia (TUIaHeTa,
3Be3/1a, ¥ BOOOIIE, B IPOCTPAHCTBE KAaK OT/IETBbHOM TUIAHETAPHON CUCTEMBI, TaK U COBOKYITHOT'O IMPOCTPAHCTBA
Bcenennoii) siBiasieTcest (HE€0OX0MMO paccCMaTpPUBaTh) HEHTP HebecHOro Tesa (/-E£-F-MoaeM/IpoeKTop Win
ONOPHYIO MOYUKY).

Ja 1 BooOI11e, KaK «rpaBUTANMOHHBIN MBIJIECOCY, COTIACHO YTBEPKIACHUSIM (DU3UKOB, HE BHITYCKAIOIINUN U3 TI0]T
20pu3ouma cooblmuti HA OJHOTO CBETOBOTO (DOTOHA, TI0 YTBEPKACHUIO TeX K€ (PM3UKOB, UCIYCKAET TEIIIOBOE
M3IydeHue (HU3KOdHepreTndeckrue GOTOHBI), M B UTOTE JTaKE MOKET TOJTHOCTHIO UcTapuThest? OObSICHEHUS
€CTh, HO OHU CJIUIIKOM CIIOKHBI JIJIsl TOTO, YTOOBI COOTBETCTBOBAThH PEabHOCTH.
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Bropoii noctynar CTO yTBepkaaeT, 4TO BO BCeX HHEPIHAJIBHBIX CHCTEMAaX 0TCYETa CKOPOCTh CBeTa B
BaKyyMe OIMHAKOBA, U He 3aBHUCHT OT CKOPOCTH JBUKEHHS UCTOYHUKA CBETA, 3TO KoHCcTaHTa. OTHAKO
OTO ytBepkaaet, 4To MPOBEPKOH MPUHIIMIIA SIKBUBAICHTHOCTH (TIOATBEPKICHHBIX HAOIFOICHUSIMHE ) SBISICTCS
BBIBOJ 00: | — MCKpHBIICHHE JTyda CBETa TIPH MTPOXOKICHUH BOIHM3U TSHKEIOM MACChI, 2 — YBEITUICHUE BPEMECHH
pacrpocTpaHeHHsI CBETA B IMOJIE TATOTEHHUS, 3 — U3MEHEHUH YacTOThI v CBETA MIPH €r0 PaCPOCTPAHECHHUH B
TPaBUTAIMOHHOM TIOJIE (TEOpHs MPEICKa3bIBACT U3MEHEHUE YaCTOTHI AV IIPU PACIIPOCTPAHCHUH MEXKTY
TOYKaMH C Pa3HOCTHIO TPABUTAIMOHHBIX TToTeHIHMAIOB D1 - D2 (kpacHoe cMmemenne, Mossbauer addekr)).
TakxuMm 00pa3omM, CKOPOCTh CBETAa HE 3aBHCHT OT CKOPOCTH JIBFDKEHHUS €r0 ICTOYHHKA, HO TEM HE MeHee, OyieT
C/IBUHYTOMH 10 YaCTOTHOMY JIMAIa30HYy, B MHOW WHEPIIUAILHON CHCTEME OTCUeTa (37eCh: TUIaHETa),
oOafaromeit 1axe ciadbIM T0JIeM TpaBUTAlUH. To eCTh, B KaXK/I0M HHEPIIUATLHON CHCTEME OTCUETa TUara3oH
BUJIIMOTO CIIEKTPA CBETA, OYAET OTIMYHBIM (CIBUHYTHIM TI0 IIIKAJIC), KOTOPBIA, TIPU 3TOM, HE OYJeT 3aBUCETh
OT CKOPOCTH JIBFDKEHUS UCTOUHHKA CBeTa. [IpearnonokuTensHo, 9T0 OyAeT MEHSATHCS U cama CKOPOCTh
pacrpocTpaHeHHs cBeTa (HE3HAUYUTENILHO, HO TEM HE MEHee), KOTopasi He OyJIeT MEHSThCS OT CKOPOCTH
HCTOYHUKA.

MaremaTrueckuii anmapar JUHIITeHa, 6eCCIIOPHO, BEPEH, OJHAKO BEPEH JJIsl IPOCTPAHCTBA-BpeMEeHH (10
kpaitaeit mepe) 3emun. [Ipumensst pacuetst OTO ko Bcemy Kocmocy, yHUBEpcaIM3upys UX, YU€HbBIE CHIIBHO



PHUCKYIOT, IOCKOJIbKY ONEPUPYIOT JaHHBIMU U (pOpMYJIaMU BbIBEIEHHBIMH Ha 0a3e Halllero NpoCTpaHCTBa-
BpEMEHHU (I1/B KOHTHHYYyMa 3eMJIN), CO CBOMCTBAMU NPHUCYILUMH €T0 HbIHEIIHEMY IBOJIIOLMOHHOMY JTaIly.
Teopus undusauonHol BeenenHoii mokas3sIBaeT, YTo MaTepus (M COOTBETCTBEHHO MPOCTPAHCTBO-BPEMS])
9BOJIIOLIMOHUPYIOT BO BPEMEHH, IIPOMCXOANT U3MEHEHNE UX CBOMCTB M KadecTB. Ha 310, B cBOE Bpemst
ykasbiBasl 1 H. A. Ko3bIpeB: «...3axonul Beenennoii ne noonexcam gopmanuzayuu, m.K. OHU MO2YM He
€o8Na0amv ¢ 3eMHbIMU, KAK NOKA3bI8AEM NPAKMUKA, NOOYAC MEHAIOWUMUCH. . ).

Jaxxe ecau OTOPOCUTH MBICITB 00 IBOJIOIMOHHBIX CTaIUAX MAaTepUH, U TIPUHATH BO BHUMAHHUE OJIHO JIMIIb
BJIMSIHUE MHBIX TOJIEH TATOTEHUs (C PaBHBIMU HBOJIOLMOHHBIMU CTAAUSIMU) MOXKHO MPUITH K OHO3HAYHOMY
3aKJIFOUYEHUIO, YTO CBET JAJICKOM 3BE€3/bl MUHYsI IPOCTPAaHCTBO KocMOCa HAIlOJIHEHHOE MAacCOM pa3auYHbIX TEl,
OyZeT UCIBITHIBATh 3HAYMTEIIbHbIE IEPTYPOATUBHbIE UCKAXKEHUS.

CkopocThb cBeTa U 4acTOTA, 8 YACMHOCMU, 3ABUCST OT:

1 — cTeneHH HANPSKEHHOCTH TPABUTALMOHHOIO T0JIs1 IUIAHEThI (UM OT CTETIEHU UCKPUBICHHOCTH
MPOCTPAHCTBA-BPEMEHHU IJIAHETHI),

2 — cTaauM 3BOJIIOHMOHHOI KOH/IEHCAluH (I IPOCTO — IBOJIIOLIMOHHOIO ATarna) MaTepuu U
NMPOCTPAHCTBA-BpeMeHH (0YeBUIHO, uTO B KocMoOCe 0/IHO3HaYHO CYIIECTBYET MaTEpHsi, KOTOpas
OTHOCHUTEJILHO BOJIIOIIMOHHOM cTagun Marepun CoTHEUHON CHUCTeMBI peObIBaeT Ha 0oJiee BHICOKOM YPOBHE
(o cTeneHn KOHACHCAINH), MO0 Ha 60Jiee HU3KOM (TI0 CTENICHH KOHICHCAIIHH );

3 — KOCMHYeCKOH 4YacTOThI MPOCTPAHCTBA-C(epbl MIAHETHI (WIH 6aA308bill MOH UCMUHHOU CYNEPCPYHbL),
4 — 6 yenom — OT 1J100aTbHOM (KOCMHYECKOI1) aHN30TPONMH CKJIAIbIBAIOIIENiCSl U3 BbILIENPUBEIEHHBIX 3-
X IIYHKTOB.

CrnpoenrpoBaB cleAyIOIUe CBOWCTBAa U OCOOCHHOCTH MPUCYIIUE KPUCTaJIaM Ha KOCMOJIOTHYECKYIO
CTPYKTYPY, BBI C YCIIEXOM IOJIy4aeTe BU3YAIbHBINA A3PPEKT MPECIOBYTHIX «UEPHBIX ABIP» (B 3TOM CiIydae
BU3YaJIbHbBIE «YEPHBIE JIBIPHD IPOCTO 003aHbI CYIIECTBOBATh B IPUPOE):

1 — anu3oTpONMUs;

2 — CHHTOHMSI;

3 — OJIMKHMH ¥ JaJILHUN NOPSA0K;

4 — ny1eoXpou3M (U CBSI3aHHBIN C HUM I[BET KPUCTAJLIOB);

5 — cummeTpus, HEHTP CHMMETPHUH, IVIOCKOCTH CHMMETPHH U ONTHYECKAS] AaHU30TPONUS
(oOycnaBiuBaroIiasi, B YaCTHOCTH, CYIIIECTBOBAHUE CIIEKTPOB MOTJIONICHHS BEIIECTBA);

6 — KoopAMHALIMOHHOE YHCJIO (OIIPEIEIIEMOE CTATUCTUYECKU KaK CPETHEE YHCIIO aTOMOB, MOJIEKYI
KPHUCTAJIJIOB);

7 — ny4enpeJsiomyieHHe (B YaCTHOCTH, ABOWHOE JTyUEIIPEIOMIICHUE).

BcnomanTe porocHuMOK MeTtarajgakTUKH MPOU3BEACHHOTO aHU30TPOIHBIM 30H10M (WMAP) 3amymenHoro
NASA B 2001 roga.— 3T0 Beib HIUYTO HHOE KaK CTPYKTypa (KuaKoro noym)kpucraiia! ComHeBaeTech?
HanoxwuTte ero Ha pUCyHOK CTPOCHUS PEIIETKH MOJUKPUCTAIIIA, U CPABHUTE.

[To MHeHUIO aBTOpA, 3TO OOBSCHIET U TEMIIEpATypHOE ernHo0Opa3ue BeeneHHoi.

A MUKpOBOJIHOBOE (POHOBOE M3ITyUEHHE KOCMOCA, aBTOP HE CUUTAET OCTATKOM BBICOKOTEMIIEPATYPHOTO B3phIBa
CBEPXIUIOTHOTO BEIIeCTBA (KOTOPBIN 32 MUJLTHAP.IBI JIET JJOJDKEH OBLT ObI OCTBITh HE €JMHOMK/IbI), 3 UMEHHO
CYMMapHBIM H3ITy4Ye€HHEM BceX 3Be3]] BeeneHHoi npu HaTM4YuK JUCCUTAIMKA SHEPTUH CBETa — CBOETO PoJia
(cymMmapHsbIit) 38yK orcusnu Beenennoti (CpaBHATE C CYMMapHBIM O€ITBIM ITyMOM KPYITHBIX METaIlOJICOB).
Takum oOpa3om, aBTOp 3aKIIIOUAET, YTO TAaK HA3bIBA€MbIe HA0II0/1aeMbIe «YepPHbIEe AbIPbI» — B PeaJIbHOCTH
SIBJISIIOTCSI PSIAOBBIMU 3B€3/1aMM, C NMOTJIOLIIEHHBIM CIIEKTPOM CKBO3b MPU3MBbI (COBOKYNHOCTH NMPH3M)
uHbIX CKY (CKBO3b (COBOKYITHBIE) 3JIEKTPOTpaBUMarHUTHBIC TTOJISI HHBIX HEOECHBIX Tell). B cBoe Bpems H. A.
Ko3bipeB 00paTii1 BHUIMaHUE HA ABOWHBIE 3BE3/bl. DTH 00pa30BaHUSI MOTYT COCTOSITh U3 3BE3/1 Pa3HBIX
KJIACCOB, HO, 00bETUHUBIIKCH B Mapy, OHU OOPETAIOT YAUBUTEILHO CXO/IHHE YEPTHI - OJJUHAKOBYIO SIPKOCTH,
CTHEKTPAJIbHBINA THII U T.11. [I0 MHEHUIO aBTOpa JaHHOW PaOOTHL, ATOT (DAaKT MOATBEPIKIACT BHIIIECKA3aHHOE:
cONMmMKasICh, 3BE3/Ibl OKA3BIBAIOTCS B MIPEIeIax eANHOM MpU3MbI (Habopa mpu3M), uepe3 KOTOPYIO (-bie)
MIPOUCXOUT MPOXOKIECHUE X U3ITYUEHHUI — CBeTa. DTO HATAJIKHUBAET HA CJIEAYIOIUN BBIBOJ: OOIBIINHCTBO
3Be3]I, 110 CYTH, OAMHAKOBBI. Pa3nuuune (B 4acCTHOCTH, pa3Mep) 00yCIaBIMBaeTCS UX BO3PACTOM a
CHEKTPAJIbHBIN KIacC U CBETUMOCTh — UCKIIIOUUTENIBHO OT aHU30TPOIUU CBETA MPHU MPOXOKICHUU
HEOJTHOPOJHBIX Y4aCTKOB KOCMOCA.



[Iponomxum — koHCTaHTa (¢) OT oaHOM obnactu Kocmoca k apyroii 0lHO3HAYHO OYyAET MEHATHCS, a TIOTOMY
Kocmoc He MOKeT ObITh U3MEPEH MPSMOJIMHEHHBIM JTy4OM CBeTa — B chepe KaKI0i OTACIHHOM IIaHEThI
gyacToTa (1 BO3MOXKHO) CKOPOCTh BUIUMOTI'O CBeTa OyAyT MHBIMHU (pa3HuIla OyJeT KpailHe HUIUTOXHOM, HO TeM
HE MeHee), a MIOTOMY M3y4eHHUE OKpY>Karolllel CpeJibl MHBIX TUIAHET IPU MOMOIIH TeJIeKaMep HaCTPOEHHBIX Ha
4acCToTy 3eMJiIHn SBIsETCS U3HAYaIbHO HCBCPHLIM. CKOpOCTB CB€Ta, KaK KOHCTaHTa, ,Z[GI>'ICTBI/IT€JII>H8. JINIITb
OTHOCHUTENIbHO 3eMJIM U B TIpe/iesiax cepbl MPOCTpaHCTBA-BPEMEHU 3eMITH.

JJis1 BU3yajibHOT0 Ha0J/II0/IeHUs] M TOYHOH 0OXapaKTepu3aluu OKPY:Kalouleil cpeabl HHbIX IJIAHET,
He00X0IMMO BBECTH B BU3YyaJibHbIe ycTpoiicTBa (oTokamepbl) AMC KOPpPEeKTUPYIOIIMA 3JIeMEHT,
KOTOPBIi ObLJI ObI 0OTBETCTBEHEH 32 JeHCTBUTEIbHBIN MepecyeT pasHULbI (4ACTOT) MeK/Ay OCHOBHBIMH
TOHAMM JIBYX KOCMUYECKHUX CTPYH (T.H. Ipeodpa3oBaHue WM KOMIIEHCAIUS] PA3HULIBI IOTEHMAJIOB):

MpazH. = Wo1— Mo 2

Teopusa IIpocrpancrBa

bI'B u reHepanua NnpocTrpaHcTrBa

1. IIBeiinapckuii yueHslii 1okTop XaHc MeHHH, TTOCBSTII AeCATh JIET KU3HH H3yUeHUIO BO3ICHCTBHS 3ByKa Ha
HEOPTraHUYECKYI0 MaTepuio, GPUKCUPYsI pe3yIbTaThl TOT0 BO3IEHCTBH Ha (oTorienke. OH pa3mernan Ha
CTaJIbHBIX TUIACTUHAX Pa3JIMYHbIE BEIIECTBA — BOAY WJIM UHBIE KUAKOCTH, TJIACTMACCY, CMOJTY, TJIMHY, MbUIb — U
MIPUBOTAIT IJIACTHHBI B KOJIEOATEIILHOE JIBIKEHUE C PA3TMYHON YaCTOTOM.

2. Ero npeniiecTBeHHUKOM U TJ1aBHBIM BJJOXHOBHUTENIEM ObLT HEMELKHI yueHbI DpHCT XI1a HH, TakKe
MPOBOIUBIIHNM SKCIIEPUMEHTHI CO 3BYKOM. XJIQJHU HACHIMAJ MTECOK HA CTEKJITHHYIO IUIACTUHY, BOJS 110 KPako
IJTACTUHBI CKPUITUYHBIM CMBIUKOM, 3aCTaBIISLT CTEKJIO BUOpUpOBaTh. M ECUMHKH Ha CTEKJIE CKIIJbIBATIUCH B
MPEKPACHBIE CUMMETPUYHBIE Y30PHI.

JlokTop MleHHH mpoIoIKiT HecieoBanns XIagHu B 00IacTH B3aMMOCBSI3H MEXTy 3ByKoM U dopmoit. He
OJIHY TBICSIYY YaCOB OH BBISICHSJT HKCIIEPUMEHTAIILHBIM ITyTeM, KaK BO3JIEMCTBYIOT 3BYKH Pa3IMUHON 4aCTOTHI
Ha Heopranudeckue Bemectsa. Cpean coTeH (POTOCHUMKOB, CAETaHHBIX UM U €r0 TTIOMOIIIHUKAMH, €CTh
n300pakeHus1, MoJ00HbIE IO (OPME MOPCKUM 3BE371aM, OpTaHaM YeJIOBEUECKOTO TeJla, MUKPOOpTraHU3MaM 1
oOuTaTeNnsaM moABoAHOro Mupa. [TopokIeHsl e 3TU U3yMUTENbHbIE POPMBI KyCKaMU OOBIYHOM MIacTMAacCHhl,
TOpKamu MbUTK U APYTUMH CYOCTaHIIUAMH, TOJBEPTHYTHIMU BO3/IEHCTBUIO 3BYKa.

CBoI0 paboTy JIOKTOp MeHHN Ha3Bal «KHMATHKOID), OT IPEUeCcKOro Kiuma — «BOJTHAY. KMMatuka — 3To HayKa o
(hopMo0Opa3yoIMX CBOWCTBAX BOJH. YK€ HallIeHBI JOKA3aTEIbCTBA TOTO, YTO 3BYK 00J1a/1a€T CIIOCOOHOCTHIO
TBOpUTH (hopmy. HeomyleBineHHbIe TPeAMETHI — KaIlju BOJIbI, IIAPUKHU CMOJIBI U PYTHE MaTepHUalbl B OMBITAX
nokTopa MeHnHu, — oiBeprayThie BO3ACHCTBHIO 3BYKOBBIX BOJIH, CAMH IPUXOIMIIH B BOIHOOGPa3HOE
JIBUKEHHE. A 3aTeM MEAJICHHO, TOCTENEHHO 00peTaly YeTKHe ouepTaHus. DTu mpexae 6echopMeHHbIE KOMKH,
MMPOHU3aHHBIE 3BYKOM, OMIIHCH U myJibcupoBain. Kazamock, OyaTO OHU COCTOAT W3 KUBOM IIJIOTH M JIBIIIIAT.
OnHako cekper, pa3yMeeTcs, 3aKJII0YaJICs JUIIb B Uy JOICUCTBEHHOM cuiie 3ByKa. Kak TOJIbKO OH cTHXall,
BCSIKOE JIBHIKCHHE MTPEKPAIAIOCh, M HA TUTACTUHAX CHOBA JICKAIH Oec(hOopMEeHHBIC KOMKH HEOPTaHHIECKON
MaTepHH.



3. Ilogo6HoTO %€ 3P dexra nodmIack Xy JOKHUK U MaTeMaTHK bap6apa Xupoy npu momoy jrasepa u
CKaHupyrolero ycrpoicrsa. OHa nomeniana 3epkaio MoJ aKkycTudecKyto cucreMmy. Koraa cucrema npous-
BOJIMJIA JIBA 3BYKa C PA3HOI 4acTOTOH KoJIeOaHMid, 3epKajo HAUYMHAIIO BHOPHPOBATh. 3aTeM Ha 3€pKajio
HaIpaBJIsIy J1azep. JIyd ero orpaxasncs Ha SKpaHe, BOCIIPOU3BO/IS HA €0 MOBEPXHOCTH 00pa3bl, BOSHUKABIIINE
nox aeiictereM 3Byka. Oka3anock, 9TO HHTEPBAJIBI, 00pa30BaHHBIC TAPMOHUYECKUMHU PSAIaMH, TOPOXKIAIOT
YCTOWYHBBIE U TEOMETPUUECKH COBEPIICHHbIE (POPMBI, HApUMED, KPYTH, JAeprKaBIIUecs Ha KpaHe A0 TeX Mop,
MOKa 3BYK HE CMOJIKaJ.

4. Yuensiit Pox [oHcoH pazpabortan mojaens «Jloruueckoit puszukm». OH co3man paboTaronyo MOICTb
KBaHTOBOH (PM3UKH, KOTOPAsi OCHOBBIBAJIACH UCKITIOYUTEIHHO Ha TeoMeTpur. C TOMOIIBIO TEOMETPUN OH CMOT
O00BSICHUTH MHOT'O 3ara/IoOK KBAHTOBOIM MEXaHUKHU, BKII0Yas MOCTOSsIHHYO [1nanka, MOCTOSHHYIO TOHKON
CTPYKTYPBbI, COOTHOIIIEHUE MEXK/Ty CUIBHBIM U CIIA0BIM B3aMMOJICHCTBHEM, CTPYKTYPY (POTOHA H MHOTOE
npyroe. Cornacuo mojenu JI>koHCOHa, CYIIECTBYET NapajulebHas pealbHOCTh, KOTOPasi HEIIPEPhIBHO
nepeceKaeTcs ¢ Hallle peaJbHOCThIO B K&KIOM aToMe, Ha caMOM KpolieyHoM ypoBHe. Kaxk/plit aTom obnaiaet
OJIHOM TE€OMETpHeH B Halllel PeaIbHOCTH U ITPOTHUBOIIOIOKHOM, 0OpaTHON reOMETPUEH B MapasuIeIbHON
peanbHOCTH. [[Be reoMeTpun BpalatoTCsl B MPOTUBOIOJIOKHBIX HAMIPaBICHUSAX BHYTpU ApyT Apyra. Kaxnas
CTaJIus 3TOTO Ipoliecca MPOBOIUT BaC Yepe3 pa3Hble JIEMEHTHI.

5. loxtop Pobept MyH cmor 00bsicHUTD Bee B [leproanyeckoit Tabnuie nocpeactsom reomerpun. B 1986
roxy 1-p MyH, 0cO3Haj, YTO FeOMETPHSI — 3TO KJII0Y K TOHUMAaHHUIO KBAHTOBOM (DU3MKH, M YTO OHA SBIISAETCS
reoMeTpHUEl BO BPEMEHH, a HE TOJIBKO B IIPOCTPAHCTBE.

3atemM HEO00X0IMMO TTOOJIAroIapuTh OTIIA METIAEBOM KBaHTOBOM rpaBuTaiuu Jlu CMonuHa, U ee JanbHEHIIero
paspabortunka Kapno Posemnu.

6. Ban CaHIepCOH OTKPBITHII BCEMUPHBIN T€OMETPUYECKUI NTATTEPH, HA3BaHHBIH UM «yOHUHCTBEHHBIMU
poMOamMm».

7. Huxonaii 'onuapos BsiuecinaB Mopo3oB u Baniepuii MakapoB BBISSBHIIN TJIO0QTBHYIO KAPTHHY TaK
Ha3bIBaCMBIX |eY-JIMHUI U CO3/1aJTH «TEOPHIO TCOKPUCTAILIIAN.

8. JIu Cmomnun u Kapno Posemnu u3 LlenTpa Teopetudeckoit ¢pusznku B Mapcerne, camu TOro He BeJias,
000CHOBAIM €e MaTeMaTHuecKu. Most 3aciyra JHIlb B 00beAMHEHUH UX TPYAOB. A TOUHEE — B HATOXKECHUHU
KapTUHBI TI0JIy4aeMOM METJIEBOM KBAHTOBOW IpaBUTAIlMEN HA KapTy aHOManui 3eMin. CXOJCTBO — OJUH K
onHomy. CnenoBaTenbHO, TMHaMuUKa 3Boitonny BI'B nmoposkaaeT nmpocTpaHCTBO M OCHOBHYIO BUOPAIUIO —
CKU, a kpynHble aHOMaJIbHbIE 30HbI TUTAHETHI — 3TO Y3JIOBbIE TOUKH B3aUMHOTO MEPECEUEHUS CHIIOBBIX
leymuuuii BI'B. [Tnanera, peanbHO, TI00aMbHBIA KPUCTAILI, PEIIETKY KOTOPOTro 00pa3ytoT cuioBbie i bI'B
Y pou3BoAuMas uMu BuOpanus. Y MupoBas cuctemMa nmupamMuja U MErajJuToB YCTAaHOBJIEHA MMEHHO B 3THUX
y3nax. Takum oO6pa3om, ApeBHHE CTAOMIM3UPOBAIN U TAPMOHU3UPOBAIIU TIPOCTPAHCTBO-BPEMSI TUTAHETHI,
KaueCTBEHHO YJIy4Ilasi IPOIECC €€ HBOIIOLINH U, T0JIarako, IBOJIOLHUIO CYIIeCTB OOUTAIONINX HA TJIaHETE.

B camMoM neHTpe Kaxk/A0il IVIaHEThl MMeeTCs JIBOMHHUK 3Be3/1bl — IHEPro-CHJIOBOH I'eHepaTop-npoekTop (/-
E-F-mo0em/08ycmoponnsis epemennas 60porka) padoTaroluii B pe3oHaHce co 3Be3/10¥i (0a30BbiM I-E-F-
MoOdemom 3Be3/1bl), 00pa3ysl TeM caMbIM CTa0WJILHYIO CHCTEMY — K0J1e0aTeJbHbIi KOHTYP — B apXauyeckue
BpPEMEHA CJIOBO «OblMby UMEII0 00IIeCEMaHTHIECKOe 3HAYCHHE CO CIIOBOM «OUmMbY: Oumb— 0blmb— Oblmue
(TO ecTh Obimue Kax CIICICTBUE OUEHUA, OUMUA; HETPYTHO 3aMETUTh, YTO (DOHETHKA OOOUX CIIOB C TEX IOP
WM3MEHUJIACh JIMIIh HE3HAUUTEIBHO) TO €CTh CYIIECTBOBAHUE pealbHO-MaTepruaibHoro Mupa obecrneunBaeTcst
nyJabcamnueii (Gaykryarueit wim ouenuem) Eo (aHATOTHYHAS CUTYaIUs U B IPYTOM SI3BIKE HHIOCBPOTICHCKOM
TPYNIBI — aHTJIMHACKOM: t0 beat—to be—being). HanpammBaeTrcs: BEIBOJI, UTO HAIIM JajeKue MPeKu ObUTH He
HACTOJILKO HEBE)KECTBEHHBIMH JTUKAPSIMU B MIKypaX, KaK HaAM yIIOPHO MBITAIOTCS BHYIIUTh, U MIPEKPACHO
pa3zbupanuck B 3akoHaxX BceneHHOH, KOTOpbIe MBI CETOHS TOJIBKO HAYWHAEM MTOHUMATh.

[Tono6HBIM 00pa3oM 3Be3/1a U IJIaHETA €UHBI Ha HOJIb-TI0JIEBOM YPOBHE, 00bEMU3HPOBaHbI BO BHEIIHEM 4-D-
MUpe — (CTaOMIIbHOE U MOJHOIIEHHOE) PAaCKPBITHE MPOCTPAHCTBA C MHIUBUTyAIbHBIMH XapaKTepUCTUKAMU
(puc. 22) npoucxouT MEXIY 3BE3/101 U IIaHeTOo|; U BOT noyemy CoJlHIle UMEET BEC paBHBIN 001EMY BeCy
BCEX IJIAaHET B MJIAHETAPHOU CUCTEME, U UMEHHO MO3TOMY (B CHIIY IPUHIIUIIOB MPOU3BOJIHOCTH,
AHTHCUMMETPHH U COXPAHEHHUS DHEPTUH ) PO aTOMa — IPOTOH UMEET BEC PaBHBINA 00IIEMy BECy BCEX
ANEKTPOHOB B aTOME.

I-E-F-mo00em MCTUHHOM CYIIEPCTPYHBI (KaK CBETWIIA, TAK U INIAHETHI) HMEET PACUETHLIE HapaMeETPEI B
TOYHOCTH DABHBIE IIapaMeTpaM «4epHoil abIpb» (Rerav), 00agaromeil Maccoi paBHoOM Macce uiaHeTsl Rerav =
m of planet, HO JTaHHVIO «YEPHYIO ABIPY» BU3VAILHO HEOOXOMMMO HOHUMATE HE KaK «TEMHOE TEJIO» CO




CBOMCTBAMHM «TPAaBUTAITMOHHOTO IBLIECOCay, HO MIMEHHO KaK MUHHATIOPHYIO 3Be3ay/coiHIe (I-E-F sHepro-
CUJIOBOM 20/10epaguueckuii npoekmop).

I-E-F-mo0em/npoexmop BBIIOJIHSICT ABOSKYIO (DYHKIIHIO:

1 — a) — ucnyckaeT kak onopHoe uznydeHue (bI'B) mug nogaepsxanus 4-D (rno0aabsHOM rojorpaduu), Tak U
0) — MPOTOMATEPHUIO — MMOJYCUHTYISPHYIO (BUPTYAIbHYIO) YINIOTHSIOUIYIOCS K IEpU(GEPUN 30HbI
CYIIEPCUMMETPHH CYOCTaHIIUIO, U

2 — mornomaer SHF-mra3my B 7-D 1t OCIEAYIONIETO CHHTE3A B BUPTYAIBHYIO CyOCcTaHIMIo B 4-D.

Jlanee aBTOp 1aHHOW paOOTHI IPUBOIUT TAKXKE IMOCTYJIATHI ACTIEKTA NPOCMPAHCMEA, HO OOUTCS OBITH
HEMPaBUIBHO MOHATHIM. OHAKO 00 3TOM, KAK MHHHUMYM, KPACHOPEYHUBO TOBOPST BBIBOIbI MIETICBOM
kBaHToBOM rpaButanuu (F. Markopoulou, Lee Smolin), u pa6otsr IBana Cannepcona, mo o0beIMHEHUIO
JHEPTrOAKTUBHBIX TOYECK 3eMJIH (CaMbIX MOIIHBIX aHOMAJIBLHBIX 30H) B 3araJIOYHBIC I «YOUICTBCHHBIE)
POMOBI (MITH «TIOSIC TbsIBOJIAY): bepMyackuii TpeyroiabHuK, [ mOpanTapckuii KinH, AdraHckas aHOMallbHAs
30Ha, ['aBaiickas anomanus, Mope [psiBona u apyrue (puc. 31, 28 b).

BI'B u acnekt IIpocTpancrna.

CKY (m1aHeTa) MpeacTABJISET CO00i MPOCTPaHCTBO-chepy, TO eCTh

CKMY (rpadsl uctuHOU cyniepcTpyHsbl win cuinoBbie Tuauu CKY (onopHoe uznyuenue BI'B), koTopsie s
mo3Boyni cede 0003HaUUTh Kak E°°—Eo, MOCKONBKY SBIISETCS NEPEXOIHON POPMOM — OT cuHeynsApHOU K
JTUCKPETHOM 21ekmpozpasumaziumuoil) NPOAYNHpPYeT-npoeyupyem (reHepupyeT) YeTbIpexMepHoe
00beMHOE NIPOCTPAHCTBO MJIaHeThI (V3 + t = T.H. «<npocmpancmeo codvimuil») B Cpesie KOTOPOU NpedbIBacT
(WK TOYHEE — UMEET BO3MOXKHOCTh Ha CYIIECTBOBAHNE, IPeObIBAHNE) DHEPIHsI, MATEPHsl; )KUBYT U
pa3BHUBAIOTCS OMOJIOTMYECKHE CO3/IaHNS HACENSIONINE TIAHETY.

B3aumoneiicrBue ocHoBHoii BI'B (BI'B 3Be3/1bl, nepguyHou UCTUHHOW cynepcmpyHbi) € IPOCTPAHCTBEHHO-
BpPEeMEHHbIM KOHTHHYYMOM (€l K€ U c037aBacMbIM) NPUBOAUT K pacnpe/ie/ieHOil KapTHHe ee BOJH U
00pa30BaHUIO IVIAHET — Pe3YJbTHPYIOIINX HHTeP(}epeHIHOHHbIX «IIYYHOCTEN» (8MOpUUHbIX UCHUHHbIX
cynepcmpyr) ocHOBHO# BI'B (MX 4acTHBIX II/B KOHTUHYYMOB). POpMHpPYIOIIUECS Pe3yIbTHPYIOLIHIE
MHTEp(EepEeHIIMOHHBIE TyYHOCTH Ha OMPEJIEIIEHHOM 3Tarle CBOETO HAaYaJIbHOTO pa3BUTHS (ITpH 00pa30BaHUU
COJIHEYHOM CHCTEMbI) IPUOOPETAIOT BpalllaTeIbHbIi MOMEHT. JTOT IIPOLECC TOCTYITHO HHTEPIPETUPYETCS
MIPUMEPOM M3 THIPOJIMHAMMKH, B KOTOPOM CYIIECTBYET TaK Ha3bIBa€MOE YKCIIO PeliHonbaACca, CyTh KOTOPOTO
3aKJIFOYAETCsl B TOM, YTO B OTOKAaX KUAKOCTH WM ra3a (37ech: 0azoBas bI'B 3Be3pl) mo pocTmxeHun
HEKOTOPOTO MOPOrOBOTO 3HAUEHHUS 3TOTO YHUCIIA, TPOINIOPIUOHAIIBHOIO CKOPOCTH MOTOKA, pa3MepaM UM Macce
Yy4acCTBYIOUIMX CTPYKTYp, 1 OOpaTHO MPONOPLHUOHAIBHOIO BA3KOCTH CPEJIbl, HAUMHAIOT 00Pa30BbIBATHCS
yCTOWYMBBIE BUXpH (37ech: BTopuuHble bI'B mnanet). Ty Buxpu HauWHaIOT HAOUPaATh Maccy U SHEPTHUIO U3
HMOPOXKJIAIOLIEN MX CPEJIbl — 3JEKTPOrpaBUMAarHUTHOTO NOJIs 3Be3/1bl. Jlajee mpoliecc BUXPEBOTO BPALLIEHUS
[OJIyYaeT AONOJHUTENbHbIN UMITYJIbC IPU BOSHUKHOBEHHUH U cTabunmn3aiuu BTopuuHbix BI'B (T.e.
BO3HHKHOBEHUE (PACKPBITHE) BTOPUUHBIX (TUTaHETapHBIX) (hOKyCcoB-Opemieit (/-E-F-MOAeMOB/IPOEKTOPOB),
KOTOpBIE B MPOLIECCE HACTPAUBAIOTCS B PE30HAHC CO 3BE3/I0M UX MOPOJUBIICH, /B KOHTUHYYMOB ILJIAHET
CHUCTEMBI, UX JUCKPETHBIX SHEPTOMOTOKOB) U MX B3auMoieiictBueM ¢ ocHoBHOM BI'B (CosHila, O0CHOBHBIM
SHEPrOMOTOKOM) aHAJIIOTMYHO BUXPEOOPa30BaHHUIO MIPHU CTOJIKHOBEHUH BCTPEUHBIX MOTOKOB (Ta3a MKHUAKOCTH).
OueBuHO, UTO 2on0epaghuyeckuti npunyun (4To per se ecTh NpuHIUI [Ipon3BOAHOCTH) TPOBOLIMPYET U
CHoCOOCTBYET BO3SHUKHOBEHHIO KaK 3BE3/Ibl, TAK U IJIAHETAPHON CUCTEMBI B LIEJIOM.

B3anmHoe Hajoxenue npoucxoaut Mexay BI'B Coanna (ocHoBHOM myuyHocThi0) B BI'B nianer
COJIHEYHOI cHCTeMbl (BTOPUYHBIX ITyYHOCTEH) MPpOeUPYEMBIX U3 IUTAHETAPHBIX «IleIei» — Holb-Opereit (/-
E-F-m00emo6 TITaHET/BPEMEHHBIX BOPOHOK — 20102pAuiecKux npoeKmopos 6MoputHbIX CynepcmpyHm).




O06pa3oBaHue NPOCTPAHCTBA-BPEMEHH U MAaTEPUH TUIAHETHI U3 HEOBITHSA MOKHO UHTEPIIPETUPOBATH U
KBaHTOBOH (pM3MKOM: KBaHTOBas (M3MKa JI0KA3aja, YTO BCE DIIEMEHTAPHbBIE YaCTHUIbl OTHOBPEMEHHO SIBIISIIOTCS
u BoaHaMu. [ToaTomy 0001 MaTepHalbHBINA MPEAMET MOXKHO MPEICTABUTh B BUAE CTOSUYEH BOJIHBL.
o0pasyroleiics B pe3ysibTaTe HAIOKEHHUS IBYyX OEryIMX HaBCTpeuy APYT Apyry BojH (3aech: BI'B cBetnia u
BI'B niaHeTsI), IMEIONMX OJUHAKOBYIO YaCTOTY U aMIUIMTY1y — €CJIH IUIaHeTa 00J1aiaeT OnpeaeIeHHbIM
YHICIIOBBIM ITOKa3aresaeM 4yacToThl ¥ aMmuiuTyAsl (CKY), To cBeTUII0 B CBOEM OOIIMPHOM CHEKTPE YKe
3aBEJIOMO COZIEPKUT UX. Takum 0Opa3oM 3Be3/1a U IJIaHETa HACTPOCHBI B PE30HAHC, 00eCIeunBaIOIINN
CTaOUIIbHOE CYIIECTBOBAHUE CTOSUYEH BOJHBI — IJIAHETHI.

Bolpakasich TEpMHUHOJIOTHEN NIETIIEBOM KBAHTOBOM F€OMETPHH, IPOCTPAHCTBO-BpeMs (KaK COJIHEYHON
CHCTEMBI, TAK U OT/JEJIbHON IIAHETHI) U MATEPUS eCTh 10C/JIe0BATeIbHOCTh COOBITHI, 110 KOTOPBIM
IBOJIIOIMOHUPYIOT IHEPro-CHJIOBbIEe BEKTOPa (ONOPHOE M3JIyUYEeHUE WM IPOCKIIMOHHbIE JTYUU-rpadbl
ucmunnwvix cynepcmpyr) BI'B yepe3 10kajJbHO-B3aHMHbIe H3MEHEHHS B CBOEH CTPYKTYPe (C MOCIEAYIOUNM
00pa3oBaHMEM KaK caMOro IPOCTPAHCTBA-BPEMEHH TaK U MaTepuu B ee cpere). CineoBaTesbHo, IePBYIO
teoputo ConHeuHol cucremsl Keriepa, 0azupytrouieiics Ha [17aTOHOBBIX Teaax HEOOXOIMMO paccMaTpUBaTh
MMEHHO B paMKax B3aUMHOT0 pa3BUTHs reoMeTpuu CoaHeuyHol u ninaHerapHbix bI'B.

BI'B (E°>°—Eo) nMeer iBoiiHOE 0CceBO€ BpalllecHHE — BOKPYI COOCTBEHHOM 0CH M 3eMHOM
ocu (puc. 28 a, 20 c; cm. paboty S.O. Bilson-Thompson «A topological model of composite preonsy).

CylecTBOBaHHE OPOUTAJLHOI0 MPOCTPAHCTBA IJIAHETLI ABJISETCH CJIAEACTBHEM NPOSABJICHUSA
YHHUBepcaJbHOro npuHnuna Iayau (MHUIUEPYEMOTr0 HEPBUYHELIM IPUHIIMIOM JBOJIIOIHHA
auddepenmupyemoro B 4-D-IIpocTpalcTBe Ha TpU 0a30BBIX IpUHIMNA: Jeuocenus, Ayanusma v Ilooodous),
IN HHAYE

Pasanuue B nepuoaax oopanieHus mjiaHeT BOKpYr ceeTmia (pasanure B CKY B npenenax ogHoi
IUIAHETAPHOMN CHCTEMBL, 4 BO3MOYKHO Ja)KE M B IIpeeax II€I0H rajJJaKTHKH)) ABJAETCH CJAeICTBHEM
NposiBJIeHHs] YHUBepcaabHoro npunuuna Iayian (31ece: npunmmna PassuTus, DBOIIOIHH).

BoceMb (WM 111€CTH?) OCHOBHBIX MPOEKIIMOHHO-CHIOBBIX JuHHIT CKY (111 6a30B0ii reHepupyoieit
BoJHBI — BI'B) paaguajbHo pacxoasaTcsi M3 LIEHTPA IJIAHEThI, ¢ OTKJIOHeHHeM Ha 45° (unu Ha 60°7) oT ocH
BpameHus (puc 28);

BI'B. B cymHocTH, ecTh «Boicmiasg Cujia» coBpeMeHHbIX acTPOGU3NKOB, KOTOPas
npoenupyercsi/msaydaercs /-E-F-MoaeMoM/IpoeKTOpoM (eciu ObITh a0OCOIOTHO TOYHBIM — yepe3 [-E-F-
MozieM/nipoektop — u3 7-D B 4-D) ¢ mocnenyromieii aucnepcueit (Ha G-E-M). B mons3y Bocemu BI'B
OTIOCPEIOBAaHHO TOBOPSIT BOCEMb CETMEHTOB npocTpaHcTBa Minkowski, Tonmonornyeckast MoJienb
3JIEKTPOMArHUTHON BOJIHBI, YACTOTA 3JEKTPOMArHuTHOTO 1osist 3emun (= 8 I'1.); B monb3y mectu bI'B rosopsr:
pabota S.O. Bilson-Thompson «A topological model of composite preons» u pa6otsr N.Goncharov u |.
Sanderson.

TlnaneTa — 0MHOOCHLIA KPUCTAI (TAK JKe KaK M IIVIAHETAPHASI CHCTEMA — COBOKYIHBIN OTHOOCHLIN
KPUCTAJI) — pUcC. 25.

HcTHHHBIE CYNEePCTPYHBI IBOJIOIMOHUPYIOT BO BPEMEHH, a CJIe0BATEIbHO BOJIOIHOHUPYIOT
NMPOCTPAHCTBO-BpeMS U CyOCTAHIIMOHAIBLHASI OCHOBA MJIAHETHI — IPOUCXOAUT MHOTOCTYIIEHYATAS
KOHJICHCAIIMS MAaTePHH — KOHIEHCAIHs, YHIOMHenue; IUIAHEThI M 3Be3/Ibl PACTYT (CM. pabOThl HEMEIIKOIO
reobnsuka Alfred Vegener), yBeanuuBaeTcss HX Macca M 00bEM, N3MEHSIOTCSI CBOMCTBA M KAYECTBa,
YBEJIMYHMBAETCS IPABUTAIIMOHHBINA pagnyc HeOECHBIX Te, V m1aHeT npoucxoaut npupoct CKY («BucokocHast
CEKYHJIa»).

B03MO3KHO 110 3TO¥ MPUYKHE Y apXandHbIX )KUBOTHBIX MIPe00I1a1a)l THTAHTU3M, TIOCKOJIbKY MaJICHbKas IIaHeTa
oOjazaer ciaObIM IPaBUIIOJIEM.

CoBOKYIHOCTH BCeX NPOCTPAHCTBEHHO-BPEMEHHbIX KOHTHHYYMOB (3JIEKTPrpaBUMarHUTHBIX IOJIEH)
HCTHHHBIX CYNIePCTPYH OJHOM COJIHEYHOM CHCTeMbl 00pa3yeT eIMHOe COBOKYITHOE IIPOCTPAHCTBO
COJIHEYHOH CHCTeMBI (€IMHOE 3JIEKTPOrPaBUMATHUTHOE N0JIE€ COJTHEUYHOM CUCTEMBI MJIU €IMHBIN
JIEKTPOrPaBUMArHUTHBIM CIIEKTP COJTHEUHON CHCTEMBI).



CoBokynHocTs BCEX npocTpaHcTBeHHO-BpeMeHHbIX KOHTHHYYMOB HCTHHHBIX CYyNIepPCTPYH
(37eKTpOrpaBUMAarHUTHBIX 1osiei) BeesieHHOM 00pa3yloT equHoe (CocTaBHOE) I100a1bHOE IPOCTPAHCTBO-
Bpemsi (Enunoe ['mobanpHOE 3nekTporpaBumarautHoe [lone) BeenenHoii.

ITockosbKy Kaxkaasi IIaHETa — 3TO MCTHHHASA CYNEepCTpyHa WX UCTUHHAS NHEPLHUAIbHAS CUCTEMA, UMEIOIIast
CBOIl HETTOBTOPUMBIN MoK (M), TOCTOJIbKY OHA HEPABHOIPABHA K IPYTMM UCTUHHBIM CYIEPCTPyHaM JaxKe B
OJIHOM COJIHEYHOW CUCTEME — C ITOIIPABKOM Ha BTOPOI KBaHTOBBIN nocTyiat bopa. OTcrona cinenyer, apyrou
HEMAJIOBAXKHBIN BBIBOJI YTO:

(WARNING!)

JI1000€ :KMBOE CYIIIECTBO 00MTAaIoIIee Ha 3eMJie He CMOKET JI0JIr0 CYIIIECTBOBATH B cdepe HHOM IJIAHETDI
(ucmunnoii cynepcmpynst) ¢ oranutoii CKY (o), nian aamHoii A (Mapc, Benepa U T. 11.), TOCKOJbLKY €MY
OV/IeT HABSI3LIBATHCS HHOM PUTM, HEe COBMECTHMbII HH 110 CHJIe (AMIUIUTY]IE) HM 10 YACTOTE ¢ POAHBIM.
Hunoii putM (manoro CKY) 6yaer HajmaraTbcsi Ha OpraHu3M YKUBOTO CYILECTBA, KOTOPHIHA IBOJIOIMOHHO
HACTPOCH MCKIIIOYUTEILHO Ha YACTOTY POOHOU UCMUHHOU cynepcmpyHbl (4 MaTepys mc? — aBTOMATHYECKH), B
pE3YALTATE YErO B €r0 OPraHu3Me IPOU30MAYT HAPYIIEHUI, HEMHUHYEMO BJIEKYIIHE THOEIb CYIIECTBA.
Hapyirenns OyayT DpoUCXOAUTE BCJIEACTBAM pasimung Mexay noreHimaramMu CKY (cM. «BubpalmoHHas
0o0s1e3Hb»). BoT moyeMy ryouTenet 380H KOJIOKOJIOB JUISI MUKPOOPraHu3MOB. OTIpaBKa aCTPOHABTOB HA
Mapc 0e3 HCIoJIb30BaHus 3aIINThI Ha 0a3e A/l Texnogoruii (3ddekT «3kpaHupoBaHus rpaBuTamuny E.
IMoakJjeTHOBA) HENPEeMEHHO o0epHeTcs MX rndeabio! JUis nperoTBpallleHus ru0eIi acTPOHABTOB
Heo0xoanMo npuMenenune 3 dekra «dxkpanuposadus rpasutanuny E. [loakieTHOBa — BpallleHUEM CaMHUX
annaparoB (MM KOMIIEHCHPYIOIINX KaIICYJI) JO/DKHA TOCTUIAThCsl KOMIIEHCALMS Pa3HUIILI IOTEHIIHAIOB
Mexay asyMs CKY — «xkomnencayus paznuybl nomenyuanos cpasumayuu medicoy CK9.

B03M0KHO, YTO B JaJIEKOM IIPOIILIOM IPUPOIHBIN (JIMOO pPYKOTBOPHBIN) KaTaKIu3M, n3MeHuB cBoiictea CKY
3eMJIM, IPUBET K MACCOBOM TMOEIN KPYITHBIX JKMBOTHBIX, KOTOPBIE HE CMOIJIM IPUCIOCOOUTHECS K HOBOMY (-

napameTpy.

PaccMmoTpeB B3anMOCBSI3b HOJIb-NPOCTPAHCTBA ¢ 4-D-NPOCTPAHCTBOM B PAMKAaX KOHIENIIUU MeTJIeBOMH
kBaHToBO# rpaButanuu (F. Markopoulou, L. Smolin) aBTop nmpuiies Kk BBIBOAY, YTO UCHUHHAA
cynepcmpyna — 3akoJibiioBanHas crpyHna (E°°«—(—Eo, rae | — ectb I-E-F-mo0em/npoekmop; yIpoIeHHO:
Ec°-Eo) umermas Bua jJeHTbl Médonyca (puc. 3 a) nponnkamwmas u3 7-D-Bcenennoii B 4-D-BcejieHHYIO
(1 00paTHO), T.€. 0JIHA €€ YACTh (CHUHTYJIApHaN) npedbiBaeT B 7-D-BcesienHoi, a BTopasi (pa3BepHyTasi Ha
7t — AucKkpeTusupymomasicsi) B 4-D-BcesienHHOi — MMEHHO BTOpas 4acTh nposiBisiercs B 4-D ucmunnoi
cynepcmpyHoil (HEOECHBIM TEJIOM — IJIAHETOM, 3BE3710M).

Hcmunnaa cynepempyna (oHa ojioBUHa JieHThl MEOUyca) peajiu3ysich B AMIUpUYecKHii MUP (KOTOPBIi
OHa xe U o0pa3zyer) renepupyet BI'B (puc 26 0, 28 a), koTopasi, B CBOIO 04epe/ib, FeHepupyeT aTpUulyThI U
KATerOpuM peajibHOr0 MUpa.

Tpu dassl ynromnenua (nuddepennmanyu + KoHaeHcay) abCOMOTHO-CUHTYISIPHOM

TpuenHOoN [°°-E°°-F° :

1 — pa3BepTka (Ha ) 1 npoHUKHOBeHUe [°°-E°°-F°° B smnupudeckuit Mup;

2 — npeBpamenne ee B BI'B (I°°-E*°-F*° —i—lo-Eo-Fo—G-E-M — puc. 20 e) , 3axmoyaroieii B cede Tpu
(byHIaMeHTalbHbIE CHIIBI-3HEPTuu: TpaBuTaonnyto (G), anekrpuueckyto (E) u maruutnyto (M). ABTop
CUHTAET SZICpHBIE CUJIBI M CHJIBI 3JIEKTPOCIA00ro B3aMMOAEHCTBHSI KOMOMHAIIMAMU TPpeX (PyHIaMeHTaIbHBIX
CHJI, UTO pazyMeeTcs, npotuBopeunT CtanaapTHoi Mojenu, HO 1moiaraeT, YTo MHOTUE (PU3UKH COTJIACSATCS C
oI0OHBIM YTBEpKACHUEM. TprueauHOCTh 6a30BOi reHepUPYIOIIEH BOJIHBI UCTUHHOM CylepCTPYHBI
COO0O0IIIaeTCsl BCEM €€ MPOU3BOIHBIM: OT (PyHIaMEHTAIBHBIX CUJI U J0 3JIEMEHTapHBIX YacTHIl (HalpuMep LBET U
3apsi]] KBapKOB).

3 — pa3no:xkenue BI'B Ha Tpu dyHmameHTaIbHBIC CHIIBI-DHEPTHUU M MX B3aUMHBIE KOPPEISAUU, ¢ 00pa30BaHHEM
MIPOCTPAHCTBA-BPEMEHHU U MAaTEPUH IJIAHETHI C UHIUBUAYAIbHBIM W-TIaPAMETPOM

(puc. 29).




BI'B u 3j1eMeHTHI TEOPUHU IPABUTALUU

— BI'B siBnsieTcst 6a30BBIM HCTOYHUKOM BCEX CHIT U dHEpHH; 3To «Bpicimas Cuay.

— B nmpupoze (B 4-D) cymiecTByeT ABa TUIIA OCHOBHBIX CHJI: CHJI OTTAJIKUBAHUS U MIPUTSKEHUSI.

— Cunst orrankuBanus (bI'B B unctom Buae) nepsuunsl. ['enepupytores |-E-F-wodemamu/npoexmopamu
HeOecHBIX Tell. IMeroT mpoobHy0 CTPYKTYpY; He UMetoT auddepeHunayy Ha 3HaKu (0JHOKOMIOHEHTHAs
cuia, He TUCIieprupoBanHas Ha coctaBistomue G-E-M)

— B npupoze umerorces 1Ba TUIA IPaBUTHPYIOIIKX TeJl — AKTUBHO TPaBUTHPYIOLINX U [TACCUBHO
FPABUTUPYIOIIMX.

K nepBbIM oTHOCATCS TEa, B KOTOPBIX IEHCTBYIOT HEPAaBHOBECHBIE TEPMOAMHAMUUYECKNE IIPOLIECCHI (3BE3/1bI,
wiaHeTsl). FiHaue roBopsi, B HUX HAXOIUTCS TIOCTOSIHHO JCUCTBYIOIINN UCTOYHUK TerutoBoi sHepruu (I-E-F-
mooem/npoexmop). Takum 00pa3oM, rpaBUTALUOHHOE M3IYYCHUE €CTh CIIE/ICTBHE HAIIPABICHHOTO TEIUIOBOTO
moTtoka B Bemlectse. Ko BTopbIM — BCsl MpOU3BOAHASI MaTepHsl (OKPY KaIOIIe Hac IPEeIMEThI).

— Cwibl IPUTSDKCHUS] BOSHUKAIOT KOT/Ia JIMHUK TPABUTALIMOHHOTO M3JIyYeHHUS OJHOTO Teja (aKTUBHO
IPaBUTUPYIOIIETO), OTPA3UBILIMCH OT BCTPEYHOTO U3ITYyUCHHS APYTroro (aKTUBHO I'PaBUTUPYIOIIETO),
BO3BPALIAIOTCS K «IIOPOAMBILIEMY» UX TEIY, HO YK€ B JPyIOM KayecTBE. DTH BO3BPAIAIOIINECS BOIHbI
SIBJISIFOTCSA MONEepeYHbIMUA. VIMEHHO OHM M CO3/1al0T WILTIO3UIO TAroTeHus. [Ipoie roBops, TAroreHue — 310 3X0
TPaBUTAIMOHHOTO U3TYUYEHUS, U BOSHUKAET OHO JIOKAJIbHO OIPAaHUYHMBASICh CPABHUTEIBHO HEOOIBITUMU
pacctosiHusMU. Hac He mpuTsruBaer rpaBumosie poaHOH MIaHETh, a IPUAABIUBAET €r0 3XO0 OT UHBIX HEOECHBIX
Tes. Cuibl PUTSKEHUS B PEATbHOCTU — 3TO «CHJIbI IPUIABIUBAHUSY.

(s yOenurenbHOCTH BBIILIECKa3aHHOTO aBTOP POCUT YUTaTelNsi 03HaKOMUThCs ¢ «Hopeiielt Teopueit
MIPUPOJIbI 3EMIIETPSICEHUI KaK rpaBUTpsiceHuil» EBrenus bapkoBckoro — HaygyHoro cotpyanuka Muctutyra

¢buzuku 3emin).

TTockoIIbKYy, COTIIACHO MOCIIEIHUX JAaHHBIX MCUXO(H3NKH, YeIoBeK (11r06oe skuBoe cyiecTBo) obnanaer |-E-F-MoxeMom/poexTopom (T.H. 9aKpbl), TOCTOJIBKY aBTOP
JIOTYCKAaeT MBICIIb, YTO IIPH COOTBETCTBYIOIIEM €ro BO30YKACHHUH (COCTOSHUE M3MEHEHHOTO CO3HAHNUS — Hora, ICHXUYEeCKOe 3a00/ICBaHNE), YEJIOBEK BIIOJIHE CIIOCOOCH
neBuTHpoBaTh. OAHAKO, IPE/IION0KHUTENBHO, 3TO KpaliHEe HCTOILUTEIBHO I OPraHu3Ma.

— B KocMHUecKux e Maciradax ﬂeﬁCTBYIOT CHJIbI T'PAaBUTAIUOHHOT'O OTTAJIKUBAHUA.

[leTneBast KBaHTOBas rpaBUTALMS ABJIAETCSA OA3UCOM JUISI MOJAEIU HPOCMPAHCMBEHHO-8PEMEHHO020 OMCKOKA,
KOTOPBIN:

1) nemonctpupyer, uto Beenennas (11-D — Equnoe I'mo6ansHoe I[IpocTpancTBo unu Abcorromuas
Cynepcmpyna) cymectBoBaiia u 10 boneioro B3peisa (10 o6pazoBanus 4-D)

2) «aepnas neipay (I-E-F-monem) per se ecTh IBYCTOPOHHHI KOMMYHHKATOP/MOJIeM/BpeMEHHasi BOPOHKA)
MeXIy nByMs (rmpou3BoaHbIMH) [ moGansabIME [IpocTpancTBamu — 4-D u 7-D;

3) aBTOp, B paMKax KOHIEIMIINN JAaHHON paOOThI, HAIIECN TPETHIO HHTEPIIPETAITUIO MOACIH NPOCMPAHCIBEHHO-
8PEMEHHO20 OMCKOKA:

— npu Tpaicopmannu lo-Eo-Fo —  — I°°-E°-F°° nipoucX0AUT TAK HA3bIBAEMbIH NPOCMPAHCHIBEHHO-
epemennoii omckox. HemocpeacrsenHo nepea orckokoM lo-Eo-Fo (3mech: SHF-na3ma) nepen ¢pokycom-
Opembio c;kuMaeTcst (komnakmuguyupyemces). Cpasy nocjie oTckoka lo-Eo-Fo (y)ke Kak pa3BepHyTas Ha T
— I°°-E*°-F*°) pacuiupsieTcss BHYTpH pernona 7-D (Honb-IIpocTpaHcTBa) Ui MOCIEAYIONIEro CHHTE3a B
BHPTYAJIBLHYIO MAaTEPUIO.

970 001I1as MOJEID.

ABTOp (YMO3PHTEIIFHO) ONpEIeNINI IBa ClIydas ee JeHCTBHA. B omHOM ciiydae oHa HCTIONB3yeTcs Ui cyry0o
(hU3MYECKOTO TOJIKOBaHUS MpoIiecca cyneppesonanca (0opamuoti 2onozpaghuu), KOraa MaTepraibHOE
TEJI0/3JIeMEeHTapHas YacTria (mc?) BXOIUT B peruoH 7-D (B aOCOIIOTHO CHHTYIISIPHOE COCTOSIHHE) U
norpy>kaercst B coOCTBeHHbIH [-E-F-06vexm/eidos (00 3ToM 6osee moipoOHO OyIeT CKa3aHO HUXKeE).

I-E-F-ouocyocmanuysa wan SHF-mi1azma




BTtopoii ciydaii kpaitHe TpyAeH IJisl TPAKTOBKH B paMKaX CYIIECTBYIONIEH HAydHOU (HPU3UIECKOM MapaIurMbl,
MIOCKOJIbKY UMEET OTHOIIEHHE K TaK Ha3bIBaeMOU «ToHKOW» uiu I-E-F-6uocyocmanyuu, — 37eCh yxKe pedb
UIeT He 00 cyneppe3oHaHce, He 00 MPUBBIYHBIX SHEPTUSX-CUIIAX, MOJISAX U 3JIEMEHTAPHBIX YaCTULAX U JAaKe HE
00 CHUHTYJISIpPHOU SHEPTUH, HO O YeM-TO ropaszio Oosee GyHIaMEHTATHHOM — O TOM, M3 YEro B CBOIO OUepe/lb
oOpa3oBaHa yHUBEpcalbHas cyOcTaHmust ' (0/°°), B 3aBUCUMOCTH OT MIPOCTPAHCTBA MPEOBIBAHUS IPUHUMAIOIIAS
Ty WU UHYIO (hopMy (CHHTYIISIpHasi CyOCTaHIIMS/KOHIEHCUPOBAaHHAS CyOCTaHIINSA).

Orto HeMHOTO TpaHchopmupoBanubie uaen Bruce DeVitt u John Archibald Uiller B yBsizke ¢ KoHIemmen
Houb-IIpocTpaHcTBa; OHU IPUBOAAT K KpaliHE BaXKHBIM BbIBOJAM, MMEIOILUM IIPSIMOE OTHOILIEHUE K UAEsIM A.
Vernadsky (“Noosphere”), Fred Hoyle (“Nucleosynthesis) u aumponnomy npunyuny, u aBTOop He TOOOUTCS
9TOrO CKa3aTh — K OMOJIEHCKOMY BBIPAKECHUIO «MI00UMECH U PAZMHONACALIMECDY, TPUBOAAILINM K OTBETY Ha
BOIIPOC 00 UCTOYHHMKE U30BITOUHOM (HE HYJIEBOI) 3HEpruM (pusnueckoro Bakyyma, suepruu CosiHIa 1 383/,
«TEMHOM 2HEPTUn» U pacliupeHus BceneHHoi; 0JHaKo 110 BIIOJIHE MOHATHBIM IPUYMHAM aBTOP IIOCUUTAI
paccMOTPEHME TaHHBIX BBIBOJIOB B «Teopun BpemeHn» KpaiiHe NMpexaeBPEMEHHBIMU.

I-E-F-6uocyocmanyusa («<npeonuveckas cyocmanyusy — Tak aBTOP Ha3BaJ HEU3BECTHYIO Ha CeroaHs hopmy
SHEPreTUYECcKOoN CyOCTaHIIMU CEMU COPTOB, BBIIEISEMYIO JKUBBIMH CYIIECTBAMHU B IIpOLIECCE
KHU3HEJIEATEbHOCTH, TOCKOJIBbKY 3TUM jKeJall BBIPa3UTh €€ (PyHAaMEeHTaIbHYIO IPUPOIY, HO XOUET CKa3aTh,
YTO Jake IPEeOHbl 00pa30BaHbl U3 ITOW, HA CETOJIHS HEU3BECTHOM CyOCTaHIIMN) — TEPMUH UMEET OTHOLIECHHE K
IpPEeIMETy MCCIIEJOBAHUH Nepe1oBOM MCUXO(U3UKU U NICUXO0(PU3NOIOTHH — TaK Ha3bIBAEMAs «MOHKASLY WU
«ynoamenmanvHas 3Hep2usi», U3 KOTOPOH, 1o Bceil oueBUIHOCTH, oOpa3oBaHa Eo; Ha ceroHAIIHUMI 1eHb
IPUPOJIa «TOHKOM» 3HEPruM a0COIIOTHO HE U3yUYeHa; KaK [T0Ka3aly IepBble NCCIIECA0BAHMS, JaHHAS
MIpeoHnYecKasi CyOCTaHIIMs HEe IPUHAICKUT HU K OJJHOMY U3BECTHOMY BUAY SHEPIHH; OJHA U3 BBIIBICHHBIX
0CcO0EHHOCTEH MPEOHNUYECKON CyOCTaHIIMK — MPH BBICOKOM YacTOTe MpeodiiaiatoT BOJHOBBIE CBOMCTBA;
BBIZICISIETCS] 0€3 UCKITFOUCHUS JTF0OOBIM OMOJIOTUYECKHM 00BEKTOM (pacTeHusl, 0aKTepuu, HACEKOMBIE,
KHUBOTHBIE) B IIPOLIECCE €T0 KUZHEAEATEIbHOCTH (MEHTaNbHAsl, (Pu3ndecKast, ICUXUYecKas 1 Mpod.
AaKTUBHOCTH); JaHHAsI SHEPTUs XOPOUIO 0OHAPYKUBAETCS B KUPJIMAHOBCKOM CBEUEHUU; KaK YK€ FOBOPHIIOCH,
HaOJII0AAETCsl CEMb COPTOB «IIPEOHMYECKON CYyOCTaHIMM», U ObLIa OTMEUEHa ONpeie/ICHHAs CBA3b C
MHUKPOBOJIHOBBIMU MOJIHUSIMU OOHapyxkeHHbIMU B 2006 roay B BepxHel crpaTocdepe 3eMin Ha pacCTOSHUU
npuMepHo 50-100 KMUITIOMETPOB — TaK Ha3bIBAEMbIE «3ITb(BI», «TAUTEPBI», «CIIPAUTHY U T.J. OJJHOZHAYHO
MOATBEPKIEHHBIX OCIEAHUMHU SKCIIEPUMEHTAIbHBIMU JAHHBIMU MICUXO(PHU3UKH; OJHAKO, TEM HE MEHEE,
CBOMCTBAa U OCOOEHHOCTH MX U3y4EHbI HEJOCTATOUHO U3-3a KpaiiHe c1a00ro 1eTeKTHPOBAHHUS.

ABTOpa Tak)Ke 3aHUMAaJ BOIPOC, MOYEMY B KOCMOCE BU3YyalIbHO MBI HA0JII0/Ia€M OJIHU JIUIIH 3BE3/Ibl,  TUIAHETHI
JIUIIB 32 PEIKUM UCKIIFOUEHHUEM, JIa U TO JIUIIb — «Ha OyMare»? C TuiaHeTaMu COJTHEYHOM CUCTEMBI JIEJI0
00CTOUT TpOIIIe, MOCKOIbKY MBI BUJIUM JIUIIb TJIAHETHI HAXOASIIUMUCS B OJTHOM €/IMHOM CIIEKTPE COTHEUYHOMN
cuctembl. Ix CKY (MHIUBUYambHBINA TUTAHETAPHBIN 80IHO60U nakem C ONIPeIeTICHHON 0a30BOM HECyIIei
YaCTOTON, COBOKYITHOCTh KOTOPBIX 00pa3zyeT oOIInid BOJTHOBOM IMAKET TUIAHETAPHON CUCTEMBI — pHC. 32)
pacroyio’keHbl OYeHb OJIM3KO K Hamiel. B mociennee Bpems acTpOHOMBI Hauanu 0OHApyKUBATh IJIAHETHI U
IJIaHETapHbIE CUCTEMBI B OTIAJICHHBIX yrojakax KocMoca. 310, HECOMHEHHO, 3aciyra Hamux y4eHslx. Ho o
HaOJII0JICHUU KaK TAKOBOM (BH3yaJbHOM) PEUYH HET, U OBITh HE MOXKET, ¥ 3TO IMOHSATHO — KOJIOCCATLHBIC
PacCTOSIHUS U HE3HAUMTEIbHAs OTpaskaTelbHasi CIIOCOOHOCTD TIAHET JENal0T ATO MPAKTHUYECKH HEBO3MOYKHBIM.
[InaneTs! WK «capImaT) — 0OHAPYKUBAIOT C TTOMOIIBIO PAIMOTENIECKOTNA, INOO BBIYUCISIOT 110 BOJIHE
Jlomnepa, Mo MpOM3BOJUMBIM IPaBUTAIIMOHHBIM BO3MYILIEHUSM Ha OH3/IeKalire 00beKThl, 3BE€3HBIN CBET U
pamuonsnyuenusd. [lomyuaercs, 4To B paauoiMana3oHe 3TO NPeICTaBIAEeTCS BO3MOXKHBIM. [IpuMeuaTenbHO, 9TO
OOJIBIIMHCTBO OOHAPY KEHHBIX TUIAHET B MHBIX 3BE3/IHBIX CUCTEMaX, OYeHb OJM3KH IO MepuoiaM oOpalleHui K
rmmanetaM CoiHeYHOM cucteMbl. [loueMy He «CIbIIaT) aCTPOHOMBI UIAHET € CYIIECTBEHHO OTIIMYHBIMU
neprogamu odparenuii ot nmiuaHet CoaHeuHol cucteMbl? Bo3MOXKHO MO MPUYHHE 3HAYUTEIBHOTO
muctanuupoBanust Mexay cnekrpamu ux CKY u CKY mnaner ConneuHoli cuctemsl? PazBe He MOKeT
CYILIECTBOBATH IJIAHET C IEPUOAAMH OOpAIICHUS B IECSITKH, a TO U B COTHU Pa3 MPEBHIIIAIOIIUMU EPUOIBI
oOpareHus IIaHeT COTHEYHOM cucTeMbl? B TakoM ciiydae u3imydeHus: JaJIeKuX IUIaHET ¢ 3HAYUTEITbHOM
4acTOTOW 0OpaIIeHUs W MOKHO CITyTaTh, MM HE OTIUYHMB CMEIIATh, C OOIIUM H3ITydeHHEM 3Be3bI7 ABTOP
oJIaraeT, 4To, YTO U3ITyUYCHHs TUIAHET UHBIX 3Be3AHBIX cucTeM, ¢ CKY 3naunTensHo npebimatommx CKY
3eMiu IPUHUMAIOT 32 U3IyUYeHUs MyJIbCapoB, HOW3apoB, OapcTepoB. [pyruMu cioBaMu, UX MIaHETapHbIC
9aCTOTHI JUIS HAC YIKE JISXKAT B CIIEKTPE PaIUON3ITydeHUH (0T HHPPAKPACHOTO JI0 PEHTTEHOBCKOTO0). BrioHe
BO3MOJKHO, YTO 00JIe€ MOITHOE AJIEKTPOMArHUTHOE U3NTyUeHHUE 3BE3/Ibl ACCUMUIUPYET U3nydeHus mianer? U




HAIIUX PaJMOTEIECKOIIOB yKE JIOCTUTAET COBOKYITHBINA U TPYIHOAU(PPEepEeHIMUPYEMBIi 3/M TaKeT U3ITyUSHHS
(3Be31bI U €e TUIaHeT)?

Kak y»e roBopuiock, BU3yallbHO He 3a)UKCHPOBAHO TIAHET C OY€Hb OOJBIIMMH CKOPOCTSAMU BpaiieHus. Bee,
TaK WM HHa4Ye, 00HAPYKEHHBIE IJIAHETHI MHBIX ITAHETAPHBIX CHCTEM OJIM3KH 10 YacTOTe OOpaIleHHs K
IJIaHeTaM COJHEYHON CUCTEMBI — aBTOP C YBEPCHHOCTBIO I'OTOB ITPOPOUCCTBOBATh!:

1 — HAIIW ACTPOHOMBI « YeHBD> 0OHAPYKHBATH IJIAHEThI JHIIL 3¢MHOI'Q THIIA;

2 — CHeNUAJNCTHI BCe Yallle HAYHVT 00HAPVKHBATH BU3VAJIbHbIE AHOMAJIWY HA BWICOKAIPAX OTCHATHIX
AMC Ha cOCeIHMX IIAHETAX:
3 — acTpoHOMAM ellle NIPEJACTOUT CTOJKHYTLCH C SIBJI€HHEeM MITHOBEHHOI0 BOBHMKHOBEHUS U

MCYE3HOBECHMA M3 [0JI HHUA O0LEKTOB HA HUA: 3B TYMAHHOCTEH, IJAHET, X CIVITHUKOB U
Ipoyero.
4. Hy oauH KOCMUYeCKMIi annapaT He CMOKeT MOKHHYTh IIPeIe0B COJHEYHON CHCTEMBI

II[!SIMOJIHHCﬁHLIM !H[!I/IMI/ITI/IBHLIM! CIocooomM ABUKCHWS, 3akon COXpAaHECHMS JHEPI'UU B BUJIE

JHeuyHoil BI'B (B Biie jJenThl MEéOuvea) 3a uToi I1IvIoHa He BRIIVCTHT UX (YACTEL CBOEH

MaTepuu).

ABTOp IIpEeIBUIUT BO3PAKEHUS 110 NOBOLY OOJIBIIMX CKOPOCTEN BpaIleHUsI, IPUBOIALINX K Uy JOBUILHOMY
POCTY KOPHOJIMCOBBIX CHJI M TIPOYETO — HO He Oy1eM 3a0bIBaTh, 4TO B MHBIX o0OnacTsx Kocmoca cBoiicTBa
MaTCpuu MOTYT OBITE CYHMICCTBCHHO OTJIMYHBIMUA — HPCGBIBaTb Ha MHOM 3TaIi€ CBOCTO 3BOJIFOIITMOHHOT'O
pa3BHUTHUS, OT U3BECTHON HaM MaTEpPHH, a CIICA0BATEIbHO, BO3MOYKHO MPHHATHE UHBIX PEIICHUH (U3MIECKUX
3aKOHOB, IPUHIIUIIOB, U HEM3BECTHBIX HaM UX KoMOuHamwmii. I1o kpaiine mepe, 00 3TOM, KaK MUHUMYM,
CBHJICTEJIbCTBYIOT JIAHHBIE TEJIECKOIMa «Xab0» — CPaBUTEIBHO HETaBHUE U3MEPEHUS MTOKA3alIH, YTO
Bcenennas riaBabM 06pa3om (96 %) cOCTOUT U3 HEM3BECTHOTO.

B kontekcre Teopun undusaiun (A. Linde, A. Gutt), netneBoii kBanToBo# rpaButanmu (Lee Smolin) u
omnocumenvhvimu keanmosvimu meopusmu (L. Crane, Carlo Rovelli, F. Markopoulou, Seth Lloyd) aBTop
IIpUILET K CBOUM COOCTBEHHBIM BBIBOJAM O B3aUMOOTHOILIEHUAX Mexkay 7-D u 4-D Beenennsimu:

— IIpouecc 0THOBpPeMEeHHO aHAJOTHYHbI nHasmun (A. Linde, A. Guth), Boasmomy B3psiBy (R. Alpher
etc.), conozpaguueckomy npunyuny u (nocjaenywuiei) cynepcummerpuu (I-E-F-npoexyus, I-E-F-
eonoepaghus, I-E-F-unoykyus) AMEKT MeCTO U B IAHHBII MOMEHT. To ecTbh, TO, YTO TEOpETHUECKAS
actpodusuka npeanosnaraet moJ bomasmmm B3peiBoM, eCTh poriece 0THOBPEMEHHO 00J1a/Ial0IIHi CBOMCTBAMU
UHOISAIY, 20102paghuyeckoli npoexyuu (WA IPOCTO 20102pagduus) ¢ IOCTIEAYIONIEH cyniepcuMMeTpren (Kak
HayaioM nuddepennuanuu Tpuenunoi I-E-F).

B Hespax 3Be3/1 ¥ IIaHET (B CaMOM IIEHTPE) UMeem MeCmo HenpepuleHblil NPOYecc aHalo02udHblU
00HO8pemenHo ungaayuu, bonvwomy B3pvigy u cynepcummempuu — pouecc 20a02paguyieckoii npoeKyuu
(eonoepaghuu) uz nonv-npocmpancmea (uepe3 gokyc-openb HedecHoro tena (I-E-F-umooem) Tpuenunoii I-E-F
(bI'B) ¢ nanbueiimei muddepenmmarmeit (G-E-M), koHaeHcammeit 1 00pa3oBaHUeM NMPOCTPAHCTBA-BPEMEHU U
MaTepun HeOecHOTro Tena (cuMono3 conoepaguuecxoeo npunyuna Gerard T'Hooft, coBmecTHbIX pabdoT S.O.
Bilson-Thompson u F. Markopoulou n MmeTo0B netneBoii kBanToBoOM rpaButaiuu of L. Smolin):

E°*°—Eo—mc?, t, v* (puc. 29) — u (3aberast Briepe1) BOT IOYEMY CKOPOCTh MEePEMENIECHUs TOCPEICTBOM
IUIAHETAPHBIX YaCTOT OV/ICT MMETh MTHOBEHHBIHM XapaKTep, a PACCTOSIHHUE IPU 3TOM He OyJIET MMETh 3HAUCHHSI

—2TO 6!2!CT uudgﬂﬂy‘uonuoﬁ CKOpocmbio gzwzozgadgultecmtﬁ npuHuun negememenuﬂz holomovement Of
David Joseph Bohm)

— HOJBb-(hoKyc-0Opemib (I-E-F-mo0em, 2onoepaguyeckuil npoexmop/epemennas 60poHKa) He0eCHOI0 TeJIa B
TOYHOCTH paBHA ero Rgrav (2mG/c?), KoTopasi onpeie/isieT CKOpocTh U 00beM I-E-F-nnotoka u3 7-D B 4-D
(1 0OpaTHO); clea0BaTEIIBHO

— IIOCPEJCTBOM HOJIb-(hoKyca-Openin HeGeCHOI0 TeJia OCYNIecTBIsAeTcs (MHTEPAKTUBHBIN, ABYCTOPOHHHUI)
I-E-F-oomen mexay 7-D u 4-D.

I-E-F-nucnepcusi-gppakraausanus (Mo NpuHOUNY paBHoOepeHHOro TpeyrojibHnka) M 3Mep/KeHTHbIe
Koppeasuu (puc. 29 au b):

— Ipy MPOHUKHOBEeHUH B 4-D-Beenennyto (uepes I-E-F-Mo1eM pacIionoXEeHHBIH B CaMOM IIEHTPE 3BE3/1bI JIMOO
TUTaHETHl) UICTUHHAS CYNIepCTpyHa (B BUe 0a30B0i reHepupyomeii BoaHbl Fo-Eo) K nepudepun
pa3MbIKaeTcsl, U MpUoOpeTast YaCTOTHBIHM MapaMeTp KOCMOJIOTHYECKOr0 MOps/IKa (W) OJHOBPEMEHHO




TeHEpHUPYET (TOYHO Ha rpaHuIle 5t Mexay 7-D u 4-D u nanee k nepudepun) Bech CIEKTP 3JIEMEHTAPHBIX

HacCTHII (a TaKX€ CUJI U noneﬁ) O 3aKOHY 3KCHOHCEHTHI MJIN CTCIICHU KOHACHCAIIUN:
(31ech packpacka TOJIBKO JJIsl JaHHOTO MpUMeEpPa)

I — E°°*—/i—Eo: rpaButonsl (G h2) — reneparus eie He pa3MKHYTON MOIYCHHTYJISIPHOM CTPYHOM;
II — a) 7t —>Eo: doronsl (y hl) — renepanys HauMHAIOIIEH AUCTIEPTUPOBATHCS CTPYHOI;
6) Eo—mc?: mpoMe:XyTOYHbIE (W4, Z° h1) — reHepanust 4aCTUYHO TUCTICPTUPOBAHHON
CTPYHOH;
I - : (h %) — renepanus MOJHOCTHIO TUCTIEPTUPOBAHHON CTPYHOU U T.J.

IIpu oTnasennn ot Gokyca-opemu (0T 30HBI CYNEPCHMMETPHH; pyc. 29) HAYMHAET Pad0TATh NPHHIIHIT
uckaovYeHus Ilayan (0): IPOMCXOAUT KAUeCTBEHHOE H3MEeHEHHE CBOMCTB UCMUHHOU CYREPCMPYHbL
(E>°—Eo—G-E-M—mc’») — NPOUCXOAUT CHOHMAHHOE HApYyUieHUue CYnepcummempuu ¢ KOMOUHAIHe
Kaaubpoeouno2o NpuUHUUng, NpoucxoanT aucnepcusi Fo-Eo Ha djleMeHTAPHbIE YACTHIIbI CHJIbI M IOJIA ¢
NPUOOPeTEHHEM COOTBETCTBYIOIIEH YACTOTHI (KaK TOBOPUIIOCH, BCE CBOMCTBA 3JIEMEHTAPHBIX YaCTHII,
TEHEPUPYEMBIX UCUHHOU CYNEepPCMPYHOUL, 3aBUCAT OT 0OCTOSTENBCTB, OT TOT0, KAKOE PEIICHUE 3aKOHOB
BBIOpAHO B JaHHOM perroHe BceneHHOM Wil B OTACIBHYIO 3pY; H3MEHSISCh BO BPEMEHH, OHH MOTYT
CYIIECTBEHHO OINPEICIATh KAaUeCTBEHHBIC PA3INYUs B PA3JINIHBIX PETHOHAX ).

BI'B renepupyer snemMeHTapHbIe YaCTHUIIbI U HA 3HAUUTEILHOM YJIaJICHUU OT IJIAHETHI (T.€. B OTKPHITOM
KOCMOCE): OTIBIT IO CO3/IaHHMI0 A0COJIFOTHOT'O BaKyyMa HUKOTIa HE 3aKaHYMBAJICS YCTIEXOM — M3 OaJlJIOHA J10
0ECKOHEUHOCTH MOXKHO OBIJIO OTKaYMBaTh BOJOPO. B Bakyyme (To ecTh B 4-D ¢ HU3KMM JaBIICHHEM)
POXKIAIOTCS BUPTYAJIbHBIE YACTHIIBI, YTUIOTHSAIOTCS 10 COCTOSIHHSI TIPOCTEHIIIETO aTOMa, OTKAYUBAIOTCS, U TaK
1o 6eckoreunoct. 06 3TOM XOPOIIIO H3IOKEHO B 3aMedaTeNibHOM pabote 6enopycckoro yuenoro E.C.
Hosrens « Teopusi eoznuxnosenusi Becenennoiiy. Takum 00pazom, a6COJIOTHOTO BAKYYMa JOCTHYD
HEBO3MOKHO, YTOMY npensaTcTByeT dddekt Kazumupa. A6conoTHON mycToThl B 4-D cyiiecTBOBaTh HE MOXKET.

B 4-D BcesieHHol cyliecTByeT JIMIIb /IBe KOHCTAHTHI: epBas u ocHoBHas — CKY nuanersl, BTOpasi —
IBOJIIOLMOHHBIN 3TANl JHEPrUU/MAaTEePUH; BCE OCTAIbHOE (CBET, 3/M U3JIy4EeHHUs], UX CKOPOCTh, KpUBU3HA I1/B
KOHTHHYYMa, 9BOJIFOLIMOHHBIN 3TAll MAaTEPHUHU, YaCTOTa BPAILEHUS SJIEKTPOHOB U MPOY.) SIBJISIETCS
MIPOU3BOIHBIMHU KOHCTAHTAMH.

[Ipumeuanue: pl I onuHaKkoBa Ui BCE UCMUHHBIX CYNepCmpyH B OTHOM cucTeMe — OT COJTHEYHOU 710
IUTaHETapHOU — pasznuuue (HO He 3HaueHue) uMmeet Rgrav Kaxaon ucmunnol cynepcmpyrsl (T.€. TUIAHETHI).
3HaueHue (1 pa3Inyue) UMEET M UCUHHOU CYNepCMpPyHbL.

Omnupudeckuit Mup (B 4aCTHOCTH — IUIaHETA U €€ OKOJIOINIAHETHOE IPOCTPAHCTBO — cepa BIUSHUS
onpeaenenHo CKY) nexut B npenenax ucmunnou cynepcmpynst: ot pl I n no Rgrav

(Rgrav — 3T0 COBOKYITHOCTH Bcex pl [ ¢ onpenesieHHON YacTOTHOM XapaKTePUCTUKON KOCMOJIOTHYECKOTO
nopsizika (): Rgrav=)pl I), a B ienom (ckaxxem, ColTHEUHAs CHCTEMA) — B TIPEJIeNIaX COBOKYITHOCTH Rgrav Beex
ucmunnvix cynepcmpyr COTHEYHOM CUCTEMBI, B cymMe paBHBIX Rgrav ComnHIla — 6a30Bo# (IEpBUYHOMN)
CYNepCTPYyHBI, TCHEPUPYIOMICH (M MO ICPKUBAIOIICH JATBHEUITYI0 CTA0MIBHOCTh) BTOPUYHBIX (TJIAHETAPHBIX )
cynepctpyH (Rgrav Connia = ) Rgrav Bcex muianeT CONHEYHOU CUCTEMBI).

Taxum ob6pazom, KocMoc 310 — cocTaBHOE TPOCTPAHCTBO, C 00JIACTIMU UMEIOIIMMH HEOTHOPOAHbBIE
MIPOCTPAHCTBEHHO-BPEMEHHBIE XapaKTEPUCTHKH (MIPOCTPAHCTBEHHO-BPEMEHHOE aCCOPTH).

Cucrema 3Be3/1a-11aHeTa (TUTaHETapHAs CHCTEMa) — CAMOI0CTaTOYHAasl aBTocTa0uiIbHasi 4-D-cucrema.

Ho umerorcst HCKITIOUEHUST — KOMETBI, aCTEPOUIbI, 0Ty KIaI0IIHNE TUIAHETHI — 3TO MPUMEpPHI OJry:Kkaamux 4-D-
00beKTOB, HEC UMCIOITUX CTAOUILHON MHTEPAKTUBHOMN CBSI3U CO 3BE3JI0M.

By narorye Tena BHOCAT B YCTAHOBICHHOE PABHOBECUE CHCTEMBI IECTAOMITU3UPYIOIMUN (akTop (BHOCHMBIE
OTy>KTAIOLINM TEJIOM IpaBUTALMOHHBIE Bo3MyIIeHus (+ BiusHue CKY-u3nyyeHus caMmoro o0beKTa, eciu
YaCTOTHI BPAIICHUS AJIEKTPOHOB €0 BEIIeCTBAa OYyAYT 3HAUUTEIEHO Pa3HUTHCS C 36MHBIMH 3TaJJIOHAMHU )
OJIHO3HAYHO MPUBEIYT K 3HAUUTEIHHBIM NepTypOarusam). CpaBHUTE C AaHAJIOTUYHBIM SIBJICHHEM Ha YPOBHE
MUKPOYACTHUI] KaK CBOOOHBIC 3JICKTPOHBI, HOHBI.

3a npenenamu pl I naunnaetcs 7-D-Bcenennas — abconomnoe npocmpancmeo, npocmpancmeo npudun
(e1te TOUHEE — OemepmMuUHUpyIOUiee NPOCMPAHCHE0) NI MAMPUYHOE RPOCHPAHCHIEO.




[IpennonoxuTenbHo, 3IEMEHTAaPHbBIE YACTHUIIBI C TOIYLIEIbIM CIMHOM (B CHITy IUCKPETHOCTH CBOMCTB) HE
CIOCOOHBI TIepeMeIarhbes 3a rpanuiibl pl I (4-D).

3a rpanuusl pl I, IpeAnoNoKUTeNbHO, CIIOCOOHBI IPOU3BOJIBHO MEPEMENIaThCs JIUIIL HEHTPaIbHbIC ACTHUILIBL:
C IIEJIBIM CIIMHOM U HYJIEBOM MacCOH, a TaKKe, MPEANOIOKUTEIFHO, OHU CIIOCOOHBI TEPEeMEeNIaThCs 110
TEMIOPATHHOMY TIOTOKY.

Ucmunnas cynepcmpyna (I-E-F-mooem, HOMb-POKyC-Opellb, 2o02paguueckuili npoekmop) ¢ napaMeTpamu
Rgrav HaxoIuTCs B caMOM LIEHTPE 3BE3/bl U IIAHETHI — C MHTEPAKTUBHBIM BbIX0/I0M B 7-D-BceneHHyto — eHTp
3aKOJIIIOBAaHHOM ucmunHou cynepcmpyHul (puc. 3 a).

3Be3na U ee I1aHeThl eauHbl B 7-D-Bceenennoli (cBsizanbl uepes I-E-F-yooemul); IPOCTPaHCTBEHHO
muddepennmrpoBannbl B 4-D-BeeneHHoi.

Yactuma (rmpu pa3rone B yckopuTtene) rnpu npubiavxenuu k pl I (a cnenoBatenbHo U K 7-D-Beenennoi,
uMerolei otHocuteabHo 4-D-BceeneHHolt pa3BepTKy CBOMCTB Ha JT) MPUOOpPETAET aHAJIOTUYHYIO Pa3BEPTKY —
OTPULIATEIIbHBIN 3HAK 3apsiga U CTAHOBUTCS aHMUYACMUYEl.

Coomunowenue Heonpedenenrnocmeti 00yclIOBIEHO 6JaU30cThI0 7-D-BceneHHol — npocTpaHcTBa ¢
a0COTIOTHBIMU CUHTYJISPHO-aMETPUYECKUMHU CBOMCTBAMH.

B cBoro ouepenp, COOTHOLIEHUE HEOIIPEAEIEHHOCTH B YBA3KE C KOHLENIUEH HONb-IIPOCTPAHCTBA IIPOJIUBAET
CBET TAK)KE U Ha 3araJiky 0apuoHHON acUMMeETpuH BceneHHol — aHTUMaTepuu, Kak TaKOBOM, B IPUPOJIE HET.
[ToBTOpIOCH, OHA BO3HUKAET MPHU NPUOIMKEHUH K pl [ — TOPOTY 32 KOTOPBIM HaXOAUTCS CUHTYJISIPHO-
aMeTpu4ecKuid peruoH 7-D, co cBoMCTBaMH, OTHOCHTENBHO 4-D, pa3BepHYTHIMH Ha JT, 9YTO 00yCIaBIMBACT
CBOICTBa NIPOU3BOIHBIX MUKpouacTull. Pacnay y-KBaHTa Ha e- U e+ JIUIIb KOCBEHHO YKa3bIBAa€T Ha TO, 4TO
yHUBEpcajabHas CyOCTaHLIUS CYILLECTBYET B ABYX IJI00AIbHBIX IPOCTPAHCTBAX-COCTOSTHUSIX —
sMnupudeckoM — AuckpeTHoM (Eo — G-E-M) u abcomtotHO-cuurysipHoM (E°° — «Bsicias Cumnay), mo
MIPUYMHE Yero U npuodpeTaeT (1 BOOOIIe — UMEET CIOCOOHOCTh MPUOOPETATh) COOTBETCTBYIOIINE
MIPOU3BOJIHBIE CBOWCTBA — JINOO [-E-F-cyOcTaHiys, 1100 MpUBBIYHAS HaM MaTepus mc? BO Bcex popmax
MIPOSIBJICHUSI.

Taxk e, TOCIIOACTBOBABIIEE 0 HEJABHETO BPEMEHU HAyYHOE MHEHUE O TOM, 4TO BeelleHHas 3aMKHYTa B
TEPMOJMHAMHUYECKOM CMBICJIE, OBIJIO OMPOBEPTHYTO BAPYT aKTUBU3HPOBABIIEHCS HEKON «TEMHOM CHUIIO»,
3acTaBUBILEH pa30eraThCs ralakTUKU C BO3pociiel ckopocThio. Kakoli BeIBoA 13 3Toro? Beenennas oTkpeiTa
BO BCEX CMBICIIaX — YTOUHSIO — SMIUpUYecKas BcenenHas, oHa He MOXET OBbITh 3aKpbITON — poucxoauT I-E-F-
B3auMojieiictue (I-E-F-o0MeH uepe3 /-E-F-M0AeMbl/TIPOEKTOPBl HCTUHHBIX CYNEpCTPYH) Mexay Hoib-Ilomem
1 ['mo0OanbHBIM COBOKYITHBIM AJIEKTpOrpaBUMarHuTHeIM [loem sMnupuueckoit BeeneHHOH, MOCKONbKY
KOPIYCKYJISIPHO-BOJIHOBast MeTrarajnakTrka — JIMIIb ITI0JIOBUHA «MAIIMHBDY. BTOpas mojaoBUHA «MaIIUHbBD) —
Houb-Ilone, wim mampuunoe npocmpancmeo.

3Be3na HelTpanbHa 1o oTHomeHuto Kk CKY (mmanere), XoTs v mojBepraercs (IPOU3BOHBIN CBET 3BE3/IbI C)
MOJIBEpraeTcs BO3AEUCTBUIO (MCKAXKEHNUIO). 3Be3/1a HEHTpaslbHa 110 OTHOUICHHUIO K IUIaHETaM, CJIEI0BATENbHO €€
 napameTp paBeH Hyr0. Macca ColHIIa M Macchl BCeX IUIAHET COJTHEYHON CHUCTEMbI SKBUBAJICHTHBI, T. €.
IUIaHETapHasi CUCTEMA NPEJCTaBIISIET HAIVIAJHYO0 IEMOHCTPALUIO COOTHOLEHU DiHIITelHA: Eo = me? (Te
mc? — COBOKYITHOCTb BCEX IUIaHET COJTHEYHOM CHUCTEMBI).

Connne/3Be3na (Eo) 6e30THOCHTENEHO PaBHOIPABHA 110 OTHOIICHHUIO KO BeeM miaHeTaM COJTHEUHOW CHCTEMBI
(CKY — me?), u naxe no otHoueHuto K K miaHeraM (CKY win uCTUHHBIM CyliepcTpyHaM) MpeObIBaOIIUX B
MHBIX 3BE3/IHBIX CUCTEMAX, TOT/IA KaK TUIAHEThl HaXOAIIHMECs Jake B OJIHOM INIaHETapHOMN cucTeMe
HEPaABHOIIPaBHBI 10 OTHOLIEHHUIO JIPYT K JIPYTy Ha BTOPOM KBAHTOBBIN MTOCTYJIaT bopa B CHMIly OTHOCUTEIIBHON
HECOBMECTHMOCTH, TIOCKOJIbKY 80./IHbI PA3IUUHOU OIUHbL He unmepghepupytom opye ¢ opyeom. CnenoBaTenbHo,
mnaneta (CKY) umeeT onpeneneHHbId OrpaHUYEHHBIN YUCITIOBOM MOKa3aTeb (4aCTOThI IUKINYECKOTO
oOpalleHus1, XapaKTepU3YIOLINI X KOPITyCKYJISIPHO-BOJIHOBOM CBOMCTBa, Tora kak CouHIle (3Be3/1a) UMeeT
abcomtoTHoe 3HaueHue (ot 0 1o o). 13 atoro cnexyer, 4ro Ha 3Be31y (B yacTHOCTH Ha CoJHIIE) HE
pacnpocTpansitoTcs 3akoHsl ynpasisttomue CKY (3neck: marepueit; @epmu-/upaka cratuctuka). To ects Eo
UMEET abcoatomHoe 3Ha4eHNe, TOTAa KaK me? YeTKO ONPE/IeIEHHOE (JUCKPETHOE OTHOCUTEIBHOE) 3HAUCHHE —
3HavyeHue ceoeit CKY. Ipyrumu cnoBamu, Ha sHepruto Ee (3neck yxe non Eo g umero B BUy COTHEUHYIO
1a3My, KOHIEHTPHUPOBAHHYIO I'PAaBUAJIEKTPOMArHUTHO-CBETOBYIO SHEPTUIO, KOTOpasi ECTh ocobas popma
MaTepHUH, HO HE CYyTh KOHJAEHCUPOBAHHOM MaTepuu, HO YK€ U HE 8UPMYATbHO-CUHSYIAPHASA SHEPTUS B YUCTOM




BU/JIE) HE PACTIPOCTPaHIETCs 3aKOH KOPIYCKYJISIPHO-BOJIHOBOTO JTyaJli3Ma U BCE, YTO MpoUcTeKaeT u3 Hero. Ilo
cytd, me? — 310 Eo «3aKk0BaHHas B OKOBBI» KOPIIYCKYJIIPHO-BOJHOBOTO Ty aJIM3Ma.

Wraxk, sHeprus (IIOJIHBIN Juana3oH U3JIy4eHHs) 3B€3/1bl U3JIMBAIOIIASICS HA IUIAHETHI pAaBHOIPABHA
(HeliTpanbHa) KO BCceM IIaHeTaM. BepHo 1 0OpaTHOE — BCe IIaHEThl PABHONPAaBHBI 110 OTHOLIEHHUIO K 3BE3JIE,
HO HE PaBHOIIPABHBI 110 OTHOLICHUIO APYT K APYrY Ha BTOPOM KBAaHTOBBIM MoCTynaT bopa.

B 1947 1. Ko3bipeB TeOpEeTHUECKH TTOKA3aJI, YTO BHYTPU3BE3THBIC SICPHBIC PEAKIIUU HE MOTYT 00ECIIEYUTh
pacxoj dHEpruu 3B€3/1aMHU 32 MUJUIMAP/BI JIET UX CyllecTBOBaHMs. B Henpax ruanet (u JIyHbl) He MoryT
IIPOUCXOJUTH AJEPHBIE PEAKLUU. DTOT BBIBOJ HUKEM He ocrniapuBaeTcs. OJiHaKo Jro0ble 3arackl BHyTPEHHEH
SHEepruu, oopazoBaBIIKeECs MPH (HOPMUPOBAHUH TAKOTO Tela, Kak JIyHa (BKiIIOUas 3amachl paJiiOaKTHBHBIX
3JIEMEHTOB), IOJKHBI UCCSIKHYTh 3a 4-5 MIIPJL. JIET €ro CyLIeCTBOBaHMU.

CornacHo ero Teopuu, HeOECHbIE TelNa (U TUIAHETHI, U 3BE3/Ibl) MPEACTABISIOT COOO0W MaIIMHBI, KOTOPBIE
BbIpa0aThIBAIOT SHEPTUIO, & «ChIPbEM JUIsl IEpepabOTKI» CIIYKUT BpEMsL.

3Be3na

(ba3oBasi WK NePBUYHAS UCHMUHHAA CYREPCMPYHA)

3Be3na (CouiHiie) siBasieTcst (0a30BbIM, IEPBUYHBIM) HOJIb-()OKYCOM-Opelibi0 B HOJIb-TIPOCTPAHCTBO (/-F-
F-mo0em B caMoM ero 1IeHTpe); ee MIaHeThl — BTOPUYHBIMU (hOKycaMu-OpeniaMy (BXOAAIIMMHU B COCTaB €
HOJIHOTO CIIEKTpa).

3Be3aa aBiasgercs reaeparopom ocHoBHON BI'B (0a30B01i reHepupyviomei
B0JHBI E°° - Eo—G-E-M—npoayuupyroiieii/coaepkalieil B CBOEM IOJIHOM cekTpe mc? Mepkypus
—mc?3emid ...—mc?’llayToHa), reHepUuPYVIONIEeii eINHoe MPOCTPAHCTBO-BPEMS COJTHEYHOI CUCTEMBI.

Cujia M IJIOTHOCTh TPEXMEPHOIo nMpocTpaHcTBa-chepnl (chepbl BAUSHUSA AKTHBHOI0 CHJI0BOI0
IPABMTAIIMOHHOIO 110JI151) 3B€3/1bl YObIBAET B IIPOLIECCE VIAJEHHA 0T IEHTPA — N0 IKCIOHEHIMAJILHOMY
3aKOHY JI0 TSIMOIAYy3kl, KOTOpas JUIIHUH pa3 CBUACTEIBCTBYET 00:

1 — GYHKIMOHUPOBAHUH B COTHEYHOM CHCTEME 3aKOHA COXPAHEHHS DHEPIHH;

2 — YTO COJIHCYHAA CUCTEMA — 3TO €ANHAA B3aMMOCBSI3aHO d)VHKIII/IOHI/IDVIOHIaSI CTPYKTYpAa.

Paauyc akTHBHOI0 Bo3aeicTBHA 3Be3/Ibl (€€ 0a30BbIX CHJIOBBIX BEKTOPOB, WU AKTUBHOI'O CHJIOBOTO
TPABUTALIMOHHOTO I10JIs1) JUMUTHPOBAH NOJHBIM Pa3MepOM IJIAHETAPHOM cHcTeMBbI (YTO IO CYTH ECTh
ocesoe (bazosoe) epawerue 36e30bl).

B cooTBeTCTBUM C IPUHIUIIOM AHTUCUMMETPHUH M 3aKOHOM COXPaHEHUS DHEPTUHN, 3B€3/1a MMEeT ABOMHNKA-
nyoJaera (I-E-F-mo0em/npoekmop/onopHyro mouky wil 08YCHOpPOHHIOI0 8DEMEHHYI0 60POHKY) — B LIEHTPE
KaXI0M MJIAHEeThl, HACTPOCHHOI'0 ¢ Heil B Pe30HAHC, TOBODS MHAYE,

3Be31a MMeeT BO3MOKHOCTD IOJHOIEHHOI'0 CTA0MJILHOI'0 CYIECTBOBAHMSI ML NIPH HAJTHYNH
miaHeT(bl);

Ho: Ha HAaYAJBLHBIX 3TANAaX CBOEi IBOJIIOIHA, IPH 00PA30BAHUH NJIAHETAPHOM CHMCTEMbl, 1 HACTPOHKE ee
B PE30HAHC, 3B€31a He HMeeT ILIaHeT (KaK TaKOBBIX, a HEUTO BPOJIE Ia30BLIX 00JaK0B, IPHOOPETAIOIINX
BpalllaTCJIbHBIC I/IMVHLCBI).

CrnekTp 3Be31bI HAXO0AUT CBOE MATEPHAJLHOE BhIPAKEHHUE B COBOKYIIHOM CIIEKTPE BCeX IJIAHET
CHCTEMBI, TOBODS HHAYE, B paMKaX CTpYHHOU Teopun, Rerav CoJiHna paBeH cymMme Beex Rerav miianer




COJTHEYHOM cucTeMbl (X 3kM.); (rae Rerav — paanyc rpaBUTAIIMOHHBIN WIH UCMUHHASL WIN KOCMOJO2UYECKasl
cynepcmpyHa: JUIMHA ucmunHiou cynepcmpytsl 3eman = 0.9 cm.)

3Be3na (CogHile) IBJsIeTCs MATEPHAJbHBIM H IOJHBIM BhIPAjKEeHHEM CYMM BceX CHJI (IPEUMYIIIECTBEHHO
I'PaBUAJICKTPOMArHUTHBIX ) IEHCTBYIOIIMX B Npeaesax mJIaHeTapHoH (coTHeuHoi) cucteMbl: Fo = mc2.

a TaKkKe

3Be3na (CoJHIle) MPEICTABJASET K0J0CCATbHYIO KOHIEHTPAIIMIO YHePpIruH (MPEUMYIIIECTBEHHO
I'PAaBUIJICKTPOMATHUTHON) BHIPAKAEMYVIO IOJHOM CYMMOIi Macc BeexX IIAHET B COJTHEYHOM cucreme: Eo =
mc?.

3Be3na (Coanue) He umeer CKY, yacrora ero pasHa 0 (wo = 0). Bor nouemy B Kocmoce Mbl BUIUM JIHIITB
3B€3/1bl — HEUTpaIbHbIe HOMb-MouKku (HOIb-(hoKychI-Opemn) B I nobansHoM Housb-I1ose.

B CKY «o00JekaeTcs» HCKIIYNTEILHO JHIIL MaTepus (bepMHuoOHDI).

Yucras (abcorromnas) sueprus (E°) Eo (mepexoanon hopMoi OposiBACHUS KOTOPOi B SMIUPUYECKOM
Mupe aBasroTCs 0030HBI) He MMeeT MHANBHAYAJIbHOH KOCMHYECKOH YaCTOThI — Mo.

Yucras 3neprus (E°°) Eo ectb undopmayus, ceem, oconn, cuia, — (adcoaoTHo-cuuryaspuas) I-E-F-

cyocTaHums.

HNndopmanus I ects dueprus E, Cuaa F.
OTH TpU KaTETOPHUH, B CYIIIHOCTH, eOUHbBL, U SIBIISIOTCS 83aUMO3aMeHsiemblMu. B pealbHOCTH 3a9aCTyI0
HaOJII01aeTCs JIUIIIb Ipeo0IajlaHie OJTHOTO U3 HUX (KOIUUeCMBEeHHO-KA4eCmMBEEeHHbLI NepeKoc).

Cornacuo A. Chizhevsky «Heliobiologyy, A. Bepaaackomy («Hoochepay) u F. Markopoulou («An Insider's
Guide to Quantum Causal Histories») 3Be3na (CoJiHIie) ABJISETCA MHOT0ACIIEKTHbIM, 0230BbIM,
OPraHM3aANHOHHO-HCIOJHUTEILHLIM OPraHOM B IIAHETAPHON CHCTEMe; 0HA MHOI0ACIEKTHO

MO/ IEeP:KHBAET CTAOMIbHOE CYIIIECTBOBAHNME BCEX ILIAHET B CHCTEME, U OMOJIOTHMYECKUX CO3/TaHMIT
00HTAOIMX Ha HUX (YTO PEr S€ €CTh UCIOJHEHNE AKETa MOIYCOB IAPAMETPOB AHIMPONHO20 NPUHYUNA IS
spoatounu [-E-F).

3Be3/1a pacTeT, YBEJINYHBAETCS €€ ITPABMTAIIMOHHLIN pagnyc Rerav.

Teopus Bpemenm»

qJacThb 2

(TEMPOTRONICA»

AOCoomHoe wan YHUBEDCAIbHOE 8PeMA, Bpems Nel
y Bp

CymectByet Adcontomuoe epems, u V. HproToH He ommbancs, roBopst 00 3ToM (1 06 Adcorromuom
npocmpancmee) — ero He BEpHO UHTEPIIPETUPOBAIIN, TIOCKOIBKY HA TOT JAJIEKUH MOMEHT 3TO He
MIPEACTABIISUIOCh BO3MOKHBIM B CUJIy KPaliHEHN MPEKAEBPEMEHHOCTH JAHHOW MUPOBO3PEHYECKOM NIapaJUuTrMBbI.

TemmopaJbHbIi acneKT
Aobconromnoe epemsa nan Ennubiii I'inodoaabublii Temnopaabublii IloTok (EI'TII) — 3TO BpemMs B pernoue

7-D-BcesienHoii, 310 Ennnoe I'no6anpHoe JHepro-Undopmannonnoe Ilose B TeMnopajbHOM acneKTe.
Oto Bpems BHyTpu 7-D-nipocTpaHcTBa.




Ennubii I'nodoaananiid TemnopaanHbiid IHoTok (EI'TIH naun T°°) ABCOJIIOTEH: HennpepLIBEeH,
0€30THOCHTEJIEH, OTpHIATeIeH (10 OTHOIEHUIO K Mc? Pa3BEPHYT HA JN):

Peanusysich (npoeuupysace) B 1MCKpeTHYIO Beenennyio (mocpeactBoM GoKycoB-Openieii HeOeCHBIX TEI —
3Be31 U miaHeT) T°° nuddepeHMpyeTcss HA TPH OCHOBHBIE 30HBI (IICEBIOM3MEPEHHS):

1-0 ee

2 — HacTosIee,

3 — npouuioe.

Kaxapiil 00beKT peajbHoro Mupa (0T 3J1eMEHTAPHON YaCTUILI U 10 HEOECHOIO TEIa) HMeeT
MHIUBUIYAJLHBI NPOCTPAHCTBEHHO-BPEMEHHOH KOHTHHYYM — pon3BOoaHVIO oT EI'TII ('T°°).

CBolicTBAa HHANBHIVAJbHOI0 NPOCTPAHCTBA-BPEMEHH

CKJIAJBIBAIOTCS M3:

1 — MacImITa00B NPOCTPAHCTBEHHOMH CTPYKTYPHLI 00HEKTA,

2 — cKopocTeii ero ABM:KeHNs (KaK MOCTYNATEIbHOI0, TAK M BpalaTeJabHBIX),
3 — 3BOJIIOIIHOHHOI0 3TANA CYOCTAHIIMOHAJIbLHOH OCHOBBLI 00BEKTA.

CKY (Eo) npoasuraet cedds (sextop Pearnzanmm CKY) no Temnopaanaomy IHotoky (T°):
n3 2 — Hacrosiiero B 1— Oyaviiee, 0CTABJIAA MPoU3onIeanine cooplTng B 3 — mpouwiom (puc. 21).

Bektop neukenus EI'TI (T°) orHocuteabno CKY (mc?) orpunareseH (pa3sepuyT Ha 7t): 1 — u3
BApHA0EJLHOI0 OYAVIIIEro B 2 — peajiu3yveMoe HacTosIee, M aajgee B 3 — 0e3BapHaHTHOE NpoIioe (puc.
21).

OQ4eBUIHO, YTO:

BekTop camopeagusanuy CKY (miu BekTop PasBuTHA NJ1aHEeTHI) 00PAaTHO NPOTUBOII0JI0KEH BEKTOPY
neukenus EI'TII, 1.e. H0JIOKUTEIEH.

BexkTop PasBurus (B 4aCTHOCTH, IUVIAHETHL, 1a M BOOOIE) HEOOpaTHM

Il.1anera, ¢ MO3MIMI TEMIIOPAJHLHOI0 ACIEKTA, €CTh CTOSIYAs1 BOJIHA JIBYX BCTPEYHBIX IOTOKOB —
asmkenns CKY (BpamarteabHbIX 1 noctynareabHoro) u EI'TII. T.e. CKY nmiiaHeTsl onpeiessieT 00I1LyIo
TEMIIOPAJLHO-NIPONYCKHYIO c1oco0HOCTh /-E-F-poeKkTopa JaHHOM IJIaHeThI (YTO BEPHO TAKKE U
o0parnoe) u3 Hoab-IIpocTpancrea B 4-D — 0T BUACTOTLI BpallleHHUs YJIEKTPOHOB, JI0 JUHAMHU3MAa COOBLITHIH

B €€ cgge[ge.

Enunniii u copokynublii MoMeHT camopeaansanmuu BCEX CKY BceesenHnoii saBJasiercs I nodanvnvim
nacmoswum (WM adCcoIomHO-UCHURIbIM 0e30MHOCUMENbHBIM HACMOAUWUM), TOTIa KaK

MomenT camopeaau3anuu oraeabHoi CKY aBisercs unougudyaivbHoim Hacmoauwium (A
omnocumenvibim Hacmoawum) (puc. 21).

Ucxons 3 BeIBOOB nieTiieBoi kBauToBo# rpasurtaimu (F. Markopoulou and L. Smolin) yerBepToe
n3Mepenue (omuocumenvHoe Hacmosuee, Bpems No2 — reMnopanbHas KOMIOHeHTa t) aBToMaTH4YecKu

oOpasyercs:
1 — paguaabHbiM/chepudecknm pacmupenunem CKY (X),

2 — ocesbIM Bpamennem CKY (Y), t4)
3 — epamennem CKY Bokpyr 3Be3anl (Couanna) (7)

Enunoe I'modaanHoe Juepro(nudbopMamoHHOE)oJe B TEMIOPAJILHOM aceKTe ecTh EanHbIi
T'ano6aanubiid TemnopaabHbii [ToTok (E°° = T°°). OH 6e3 HCKJIIYeHus a0COJTI0THO PABHONPABEH M0
orHomreHuio ko BceM CKY (maaneram) 3anojgasiiomux I'i1o0aanLHoe (BHenmuee) npoctpancteo Kocmoca:
I HHAye

EI'TII ectb adcoaromnoe epemsa — T°°, Bpems Ne 1




Hcxonast u3 MUKIIMYHOCTH MEPUOA0B O0paIlleHHsI TUNIAHEThI, BRITEKAET CJICIYIONTUH TOCTYJIaT:

BpeMsi NoBTOpPsSiEeMO M 00PaTHMO.

(Ilpu mepeMeleHNH 00bEKTa BO BpeMeHHOM noToKe (Bpems Ne2) k-1 miaHersl (B mpouLioe/B oOvayiiee,
yepes Bpems Nel), 00beKT nepeMeniaercsi B XpOHOJOrHYECKO M0C/Ie10BATEILHOCTH OTHOCHTEILHO Beeil

BceneHHOM)

B3anmocBazh TemnopaabHoro acnexkta u Ilpuuunrnocmu

a) UndopmaTuBHasa KoMnoHeHTa 1°° (E°°-F®) (udes «rpaaylmx COOBITUN B «IPOCHPARCHIBE COOLIMULLY)
ooycaaBanBaeT IIpocTpaHCTBEHHYIO (3HEPro-cua0BYI0) CTPYKTYPY (kujikoro (mouu)kpucTtauia) KocMoca
(unn xoa npouecca Peanusayuy TpueanHol I-E-F): 0T KOCMOJOrH4eCKHX MacIITa00B J10
NPOCTPAHCTBEHHO CTPYKTYPHI aTOMA, WJIM, TOBOPS MHAYE:

0) o I' 1o0aanuoi IlpocTpancrBenHoii CTPYKTYpE NPOUCXOANT peaausanus exnuoi I°°-E°°-F°°, ¢
nocjaenyiomumu nsMmenenueMm 3HaKa (lo-Eo-Fo) u nuddepennuanueii ua npoussoaubie (G-E-M) no
npuHuuny TpeyroabHUKA, WIH, €I IPOIIE:

B) Peasusauus tpueannoii 1°°-E°°-F°° o0ycaaBanBaeT B3anMOMN0JI0KeHNe U HHTEPAKIIUY )JIEMEHTOB BCeX
MaciiTaOHbIX YpoBHel ['100aabH0M [IpocTpancTeennoit CTtpykTypsl 4-D., win:

r) Peanusanus rpueannoi [°°-E°°-F°° ¢ nuddepennnanneii Ha Bocemb BI'B ¢ nmocaeayromei
aupdepenumanmeii (G-E-M) ¥ B3aUMHBIMH JIOKAJTbHBIMH M3MEHEHHS B CBOEH CTPYKTYpe NPUBOINT K
00pa30BaHNIO0 NPOCTPAHCTBA-BPEMEHHU, MATEPHHU U TI0C/Ie0BATEJIbHOCTH COObITHIA (KaK B IPOCTPAHCTBE-
cdepe mIaHeThl, TaK U B COBOKYIHOM MpocTpaHcTBe Kocmoca B 1ienom).

WIH
Jerepmunupywomias I-komnonenrta (tpuenunoii I-E-F) odycaaBiauBaer:
1 — npepamienue cuHryinsipuoit I-E-F B I-E-F-06vexmut (00beKThI, KaTeropuu 4-D U T. 1.), UMeeTCsl B BUILY
nporuecc peanuzayuu (MHPIAIUOHHO-TONIOTPaGUIECKON MPOSKITHH);
2 — xon nanpHe#men pearuzayuu I-E-F-00vexmog (MuHAMUKY pa3BUTHS HHOIAIUOHHO-20.102PAPUYECKOL
npoexyuu I-E-F) B sMnupuueckuii Mup;
3 — IMHaAMUKY B3aUMHBIX Koppessiuil npoeuupyembix I-E-F-06vekmos B 4-D; u
4 — onpenensieT IMHAMU3M IIPOTEKaHUS Pa3BOPAUYUBAIOIINXCS COOBITUH B 4-D.

Taxum 00pa3oM, MOXKHO YTBEPXk/IaTh, YTO CYILIECTBOBAHKUE SMIIUPUYECKOro Mupa 1 Bcero MHOrooopasus
nporeccoB U (popm siBieHU 00yclaBIUBaeTCs 1eTepMUHUpPYIoIIel /-KoMIIOHEeHTOH, poeunpyemoit I-E-F-
npoexkmopamu HeOECHBIX Tell, @ BEIPAXKEHUE JIPEBHUX aCTPOJIOTOB B JAHHOM KOHTEKCTE «Yen08eK
npeononazaem, a 36e30bl pACNONA2AON» OOPETAIOT BIIOJIHE OYEBUIHBIN (PU3NUECKUI CMBICT U HAYYHYIO
00OCHOBAHHOCTb.

Hasmune TemnopaabHoro IloTroka n1oka3piBaercsi, HApumep, CIIMHOM 3JIEKTPOHA, KOTOPBIKA MPOTUBOPEYUT
TEOPHUH OTHOCUTENBHOCTU. CKOPOCTH V, C KOTOPOM TOUKA HAa TUAMETPE AIEKTPOHA-IIaPUKa BPALIAETCsl HA OCH,
J0JKHA Obl1a Obl MPEBOCXOAUTH CKOPOCTh CBETA € B BaKyyMe. A clieZloBaTeIbHO, COIIacHO JIopeH1eBbIM
peoOpa30BaHUSAM, IEKTPOH JOJKEH ObLIT OBl IEpeMeIIaThCsl BO BpEMEHH — MPOIIe TOBOPSI, UCUE3HYTh U3 MOJIS
3peHuss. OTHAKO KaK Mbl MOYXEM BUJETh, B PEATBHOCTH 3TOT0 HE MPOUCXOAUT. Teoprsi OTHOCUTEIbHOCTH, BHE
COMHEHHUH, cocTosITeNbHA. TeM He MeHee, B IPUPOo/ie UMEIOTCS (DaKThI, MPOTUBOPEUAIIIHE €€ YTBEPKACHHUSM.
BnoBs npotuBopeuns? [locie 7oaTuX pa3MbIIUICHUN aBTOP MPHUIIIET BEIBOAY, YTO OOBSICHEHUE TIOJIOOHOMY
MPOTUBOPEUYHIO MOKHO J1aTh B paMKaXx BCE TOM K€ PENSTUBUCTCKON TEOPUH: JAEKTPOH, UMEIOINI CTMHOBOE
BpallleHUE, IPEBOCXOAAIIEE CKOPOCTh CBETA B BAKYYME, IEHCTBUTENBHO, — IlepeMelaercd Bo Bpemenu. Ho
MBI He CIIOCOOHBI (PMKCHPOBATH IAHHOE NlepeMelleHNe, OCKOJbKY CaMHU, O/ITHOBPEMEHHO BMeCTe €
3J1eKTPOHOM, nepeMeniaemcs 1o TemnopaabHomy [1oTOKY, (TOCKOIBKY CAMU COCTOUM M3 TaKUX e
3JI€MEHTAPHBIX YACTHII), 2 HOTOMY OTHOCUTEIbHO HAC, OH OCTAETCSl HENMOABUKHBIM.

Takum oOpa3om, CITUH 3JIEKTPOHA €I1I€ OJIHO J1I0Ka3aTeIbCTBO COCTOSATENIBHOCTH arnmapaTa TeOpUu
OTHOCUTEILHOCTH (17151 HAC U JIUILb B Mpeenax 3eMiIn), a TaK:Ke MPOJIBHKEHUsI MaTepuu 1o TemnopaabHOMY




[Totoky Te°, koTopbIit HUYTO MHOE, Kak Enunoe I'mobansuoe [lone (E°°-1°°-F°°) HO yke B TeMIIOpaJibHOM
acrekTe.

Kaxnas nyianera ABUXKETCS B MHAMBHU/IYATbHOM TEMIIOPAIbHOM MOTOKE, HEPABHONPABHOM OTHOCUTEIBHO
TEMITOPAIbHBIX TOTOKOB MHBIX TUIaHeT. YacTHBIM BhipaskeHreM Ennnoro ['mobansHoro TemmnopaasHOTO
[Motoka (MomenTa Pearuszayuu Eo Bo BHenHUN Mup) spisercs CKY (muranera), ee 3Hepro-uHhOpMaIMOHHOES
noJsie (OHO W3 MPOSBIECHUNA KOTOPOTO — JICKTPOTrPABUMATHUTHOE I10JI€ TUIAHETHI).

CKUY (koMOMHMpOBaHHAS [IUKJIMYECKASI YACTOTA OOpAIICHHUS IJIAHETHI (o) ONpPeAeasieT JMHAMU3M
NPOTEKAHNSI PA3BOPAYNBAKIIMXCS COObITHII B ee cepe: Kak CKOPOCTH 3aKOHOMEPHON KOOPIUHAIINH
CMEHSIOIIUX APYT JpyTa SBICHUH, TaK U CKOPOCTH MPOTEKAHMSI BCeX (PU3MUYECKUX MPOIIECCOB — OT CKOPOCTHU
BPAITICHUS JICKTPOHOB BOKPYT SJIPA U JIO CKOPOCTH MPOTEKAHUS XUMUYSCKHUX PEAKIINA B OMOKIICTKE.
HarnsaHo v npuMUTHUBHO, 3TO MOXKHO MPOWJLTIOCTPUPOBATH HA JIEMEHTAPHOM MIPUMEpPE raek: BO3bMEM
HECKOJIbKO raek (CKakeM, TPH IITYKH) ¢ a0COJIFOTHO OJMHAKOBBIM Y BCEX IIaroM pe3bObl, 1 HAUHEM HX
3aKpy4HBaTh Ha CTEPIKHU C Pe3b00ii (TakkKe, C SAMHBIM IIIaroM) C Pa3IUIHBIMU CKOPOCTSIMH. OMHAKOBBIN IIar
pe3bObl 311ech OyIeT WIUTFOCTPUPOBATh a0COIOTHYIO paBHOMNpaBHOCTh Ennnoro Temmopanbaoro [ToToka mo
otHoteHuto ko BcemM CKY (tutaneram) Beenennoii (1 nobanvnoe Hacmosuwee). 3HaueHue UMEET CKOPOCTh
BpaIleHUs TacK, KOTOpoe MOKHO cpaBHUTH ¢ CKY, — KOMOMHUPOBAHHON yTIIOBOM CKOPOCTHIO IJIAHETHI.
Temnopanbhas komnonenta CKY (unu ynusepcanbHoil Eo) nossosisier cymectBoBars npous3BoaubiM CKY u
MX B3aMMHBIM HHTEPAKIUSAM B XPOHOJIOTHYECKOHN TTOCIICIOBATEILHOCTH.

KoHuenuus 1aHHOI TeOpUM OrPAaHUYMBAET JWHIITEHHOBCKHUI PeJIITUBU3M B npejeaax chepbl
0T/1e/JIbHO B3SITOH IJIAHETHI, B OTJIMYHE OT CYNIeCTBYIOLIEro ri100aabHoro peastususma OTO,

MOCKOJIbKY KATeropusi BpeMeHu B dMnupuieckoii 4-D-BceejieHHoii He YHMBEDPCAJIbHA., KAK TO NMOJATAI0T

(V)

YeHbIE, — OHO OTHOCHTEJIBLHO, — CTPOr0 MHANBHIVAJILHO /LIS KAMK/IOH NJIAHETHI .
l'oBopst nHaue, B paMKax KOHUENIMU HOJIb-110/151 (HOJIL-TPOCTPAHCTBA) U NMPUHINUIIA NPEAIAraeMbIX
AHTUIPABUTALIMOHHBIX TEXHOJIOTUH (afcotomnblil peaamugum) OCHOBHbIMH AKTHBHO

TPABUTHPYIOUIUMH 00bEKTAMHU HEO0X0AUMO CYMTATH MJIAHETHI, M TOJbKO MJIAHETHI .

Bce npeamecTByomme padorsl mo acTpogusnke, 0CHOBaHbIe HA MPUHIMIIE IJI00a1bHOT0 PeJAITHBU3MA
(OTO) u BuzyaabHoro Hadmoaenusi (Kocmoca), He00X01MMO NPU3HATH OIINOOYHBIMHU. ABTOP JaHHOU
paboTHl TOHMUMAET, YTO BCE BBIIIECKA3aHHOE B KOPHE MMPOTHUBOPEYUT YCTAHOBUBIIICHCS HAYYHOH CHCTEME
B3[JIS10B. A IOTOMY, 4TO ObI HE OBITH TOJIOCIIOBHBIM, aBTOP MPEAaraeT TEXHOJIOTUU Ha 0a3e « Teopun
Bpemenn», KOTopbie 0IHO3HAYHO (DYHKIIHOHAJIBHBI.

3KCHepI/IMeHTa.HI)H06 MOATBEPKIACHHUE COCTOATECIbHOCTH TCOPHMU BPEMECHH.
CaencrBue U3 NPOeKIHH CYNEPCTPYHHOI TEOPUHM HA KOCMOJIOTHYECKYI0 MO/IeJIb
Pe3oHaHCHO-TIPOEKIIMOHHBIE TEXHOJIOTUH
(TEXHOJIOTHS 2071008UMHCEHU)

«Pakerta 1151 MeHSl TOJIBKO IyTh, TOJBKO METO/
IIponnkHoBenus B ri1yob Kocmoca, HO He caMonelIb. ..
Byner unoii myts nepememenusi B Kocmoce, — npumy u ero...»
K. D IluoakoBcKuii.

Mkl enlle He B OJHOI Mepe UCNoJb3VeM BCe BO3MOKHOCTH SIBJICHHMS pe3oHaHca!l



SiBienune pe3oHaHca (JIl0OOro THUNA — MEXaHUYECKHUIA, JJIeKTPOMArHUTHBII) HA YacToTe (JAHHOM JTU00
HCKOMOI1) IUIaHeThI (Cyleppe3oHaHc) MO3BOJIMT CO31aBaTh Pa3jJM4HbIe, J0ocesle Hen3BeCTHbIE,
(puznyeckne 3pPeKxTsI ¢ HEJbI0 UX JATbHENIero H3y4eHus1 ¥ MPUKJIAIHOT0 PUMEHEHHUS.

Cyneppe3oHaHCHasi cyniepcUMMeTpHUsi
[Ipu cyneppesonance pepMHUOHBI MPEeBpaIatoTCs B 0030HBI (3aMBIKAFOTCS).
B npupoze cynepcuMMeTpusi CyIIECTBYET: B siApax 3Be3/1 U IJIAHET — B T.H. MPECIOBYTHIX «UEPHBIX ABIPAX».
K nepudepuu (ot sapa) NpoucxoauT CTabUILHOE CIIOHTAHHOE HAPYIIEHUE CYTIEPCUMMETPUH ¢ 00pa30BaHUEM
KOHJICHCUPOBAaHHON MaTEpUH.

— McTHHHAA CynepcTPYHA AaHAJOTUYHA 10 CTPOEeHUI0 JieHTe Méduyca — T.e. 3aMKHYTAa U Pa3BepHYTA Ha

o
180 (pI/IC 3 A). Ha BocToke 3T0 3Hanu AaBHO — B SINOHUHU €CTh TAKOE MOHATHE KaK XauyhKo — cuila 3eMJId, KOTOpask BBIXOJUT U3 Hee (epBUYHAs CHIla
OTTAJKUBAHMS) ¥ BHOBb BO3BpalaeTcs (IPaBUTALIMOHHOE X0, CHIIA IIPUTSDKEHHS ).

— I'paBUTOHBI 3aK0JIbLIOBAHBbI, IOCKOJILKY MEePBbIe B MPOU3BOAHOM psiay (puc. 29).
— MDepMHOHBI TAKKE MOKHO 3aKO0JIbIOBBIBATD, T.€. 1€JaTh HX 0030HAMHU — NOCPEACTBOM

cyneppesonanca.

Bo-niepBbIX, ypaBHEHUsT DUHIITEWHA, B IPUHLHUIIE, JOIYCKAIOT B3aUMOIEUCTBUE SJIEKTPOMAarHUTHBIX U
rPaBUTAIMOHHBIX MOJIEH, HO JIJISl TOTO, YTOOBI TAKOE B3aUMOJICCTBUE CTAJIO 3aMETHBIM, HY>KHA KOJIOCCAIbHAs
3JIEKTPOMAarHUTHAsI SHEPIUsl, CPABHUMAs C SUHIITEHHOBCKOM YHEPruei MOKOs, HyKHbI JJIEKTPUUECKUE TOKU U
TI0JISI HA OYEHb MHOT'O TIOPSITKOB BBIIIE TEX, YTO TOCTHKUMBI B COBPEMEHHBIX JTa00PAaTOPHBIX yCIOBUSX; BO-
BTOPBIX, COIVIACHO KOHLIECTIIIMHY CTPYHHOU TE€OPUH, TPAaBUTOHBI — 3aMKHYThIE B KOJIbLIa CTPYHBI, HE UMEIOLINE
KOHIIOB. OHU MOT'YT MOKUJIaTh Hamie 4-D-1pocTpancTBO U yXOAUTH B APyrue uaMepenus 7-D-npocTpaHcTBa..

Takum oOpa3om, aBTOp JAHHON pabOTHI C MOJIHON OTBETCTBEHHOCTHIO 3aSBIISIET, YTO TIPHU:

1 — COOTBETCTBYIOIIIEH HACTPOIiKE reOMEeTPHYECKHX NAPAMETPOB pe30HATOPA (JIMCK — 3aKOJIbIIOBAHHBIN
DPE30HAHC, WKW TOPPOUIHLIN PE30HAHC) M

2 — moa0ope COOTBETCTBYIONIEH YaCTOTHI (YaCTOTA UCMUNHHOU CYNepCmpyHbl — CYIEPPE30HAHC), BOSHHMKAET
MEXAHHYECKHI PE30HAHC ¢ MOCJSAYIOINNM BHYTPUSJIEPHBLIM PE€30HAHCOM M BO3HHKAIOLIEH
cynepcMMMeTpH e, ¢ BbLIeJeHHeM K0J10ccaabHoi E-F HeI0CTHKMMOM J1aKe HA YCKOPUTeJAX (puc. 7
rpaduka pe3oHaHca), YTO MO3BOJUT NPOHUKHYTH 32 pl [ — paanyc KOMNAKTHPUKAIMH CKPBITHIX
MepHocTeill 7-D-npocTpaHCcTBA.

['oBopst mipoiiie,_npu cyneppe3onance 4-D 00bekTa NP BbIILIEONNCAHHBIX YCJIOBUAX CTAHOBUTCS
BO3MOKHBIM ero B3aumojeiicreue ¢ 7-D-BceeHHoii.

Yto Takoe pe3oHaHc?

1 Pe3oHaHc — 3TO pe3koe BO3pacTaHHe aMILUIUTY/Abl YCTAHOBUBIIMXCH BBIHYK/ICHHBIX K0JIeOaHUI NIPH
NPUOIMKEHNH YACTOTHI BHEIIIHEr0 TAPMOHMYECKOI0 BO3ACHCTBHS K 4aCTOTE COOCTBEHHBIX KOJIe0aHUil
CHCTEMBI,

a TaK e

2 Pe30HaHC — 3TO ONITUMAJIbHOE YCJI0BHE Mepelavyu FHEPrun OT OJHOM K0J1e0aTeJIbHOM CUCTEMbI K

JAPYToii.

Ha pucynke 7 n3o0paxxeH rpaduk 3aBHCUMOCTH aMILTUTY/IBI A OT () TIOJy9aeMbIi PH Pa3TUIHBIX
KodQpHIMEeHTaX 3aTyXaHUs TIOCTPOCHHBIX 110 Gopmyiie 1 s A — popMysia yCTaHOBHBIIUXCS BBIHYKJICHHBIX
koJnebanuit. CiaeacTBUs U3 JaHHON HOPMYJIBI 2:

a) ecJIM LUKJIMYecKasi 4aCcTOTa BBIHYXaroIel cuilbl paBHa HYJIO (@ = 0), To A = 0. COOTBETCTBEHHO,
KoJ1e0aHusl HE COBEPILAIOTCS, TaK K€ KaK U OTKJIOHEHHUE CUCTEMBI (OT HyJIsl, HEAKTUBHOI'O COCTOSIHUS) U3
MIOJIOKEHHSI PABHOBECHSI, UMEHYEMOI'0 CTATUCTUYECKUM OTKJIOHEHUEM 04 [1-if 001l rpaBUTAIIMOHHBIN
HOCTYJIAT, CIMAYUOHAPHOE COCMOAHUE].

0) pu HAJTMYWU 3aTyXaHUSl aMIUIUTYIbI A CUJIbI BEIHYKICHHBIX KOJIeOaHUM BCe ellle He TOCTaTOYHO s
BO30YXICHUS aHTUTPABUTAIIMOHHON peakuuu (62 1 03).




B) IIpHU OTCYTCTBUU 3aTyXaHUs aMIUIUTY1a A BBIHYXICHHBIX KOJIeOaHUI BO3pAcTaeT ¢ yBenndeHueM o. [Ipu
= (o, KOTJ]a 3HAMeHaTelb B GopMyJie A1 A CTAHOBUTCS PaBHBIM HYJIIO, aMIUIUTY/1a BEIHYKJICHHBIX KoJeOaHun

CTaHOBUTCS PaBHOM OCCKOHEYHOCTH (A = OO) — 01 — WUIK IPYTUMH CIIOBaAMH HDI/IO6DeTaCT CUH2YJIZIDHblE

cBoiicTBa. U (3a0eras Briepe1) UMEHHO BOT 3/1€Ch aMILTUTYAbI (JMHAMUYECKON SHEPTHH) BBIHYKICHHBIX
KoJ1e0aHui yKe BIOJIHE T0CTAaTOYHO JJIsi COBEPIICHUS ONPEEIIEHHON paboThl, @ MUMEHHO — BO30YKICHUS
npoliecca aHTUTPaBUTALIMOHHON peakumu [akmueayus, 3-ii 00U rpaBUTAIIMOHHBIN TOCTYAT].

Oowue cpasumauyuoHHble NOCMYAaAMbl:

1.Jl1aHeTa M 3aN0JIHSIOIIAA €e MATepHUsl MCc> NPeOLIBAIT B CTAIIMOHAPHOM COCTOSIHMH: ® = ()

(Eo => m¢?) npoexyus, onozpagpuueckuin npunyun Gerard T'Hooft u David Bohm — sneprust Eo
(E*°*—Eo) nnaynupyercst u3 7-D B 4-D, renepupyst noJist (¢ HCKJINYHTEIbHO POAHBIM M-NIapaMeTPOM) U
3JIeMeHTApHbIE YaCTHIbI — mc?

2. B cranmmoHapHoOM COCTOSIHMM TeJ10 (KopadJb, MOPTAJI U T. JI) He CHOCOOHO K I'PaBUTANMOHHOM
PeaKkumnu.

3. /Last coBepuieHHUsI TPABUTAIIMOHHOM peaKIMU HE00X0AUMAa cyIIeppe3OHaHCHAA aKMUGAuUs -
HAJ0KEeHHe HA TeJIO0 (KOpadJib, MOPTAJI) YACTOTHI W PABHON YACTOTE
(IaHHOH J100 MCKOMOI) IJIAHETHI: Mo 1, W0 2, 00 3...(®W1,2,3 ... N =®Wo1,2,3...N)

(Eo mc?) ( R ) — BXx0oa Matepuu (mc?) B 7-D-
NPOCTPAHCTBO B BUje dJHepruu Eo—F°°.

IIpumeuanne: B macCHBHOM COCTOSIHUM (NIPOEKIMSI) 3HAK => «OGUIICCHUE K» (npoekuuﬂ,

20102paguyeckuil npuHyUn) AHAJTOTHYEH 3HAKY «pagencmeo» ().

Cyneppe3oHaHC ObIBA€ET JIBYX THIIOB:

A — agmope3onanc — cyTb KOTOPOTO B OOIIMX YepPTax OMHCHIBAET «TeOopus rpaBuTanuu Nely; Ha yacToTe
JTAHHOM TUIAHETHI; NepeMelleHre HCKJIYNTENbHO B npeaeaax c¢epbl-npocTPAHCTBA JAHHOM IVIAHETHI.
b — mpancpesonanc — cytb ero 000IIEHHO H3JI0KEHA B «TE€OPUHU TpaBUTAIK Ne2); Ha 4aCcTOTE HCKOMOMN
IUIAHETHI; MepeMelleHre Ha APYryIo (-ue) miIaHery (-bl).

IMocryiarel yacTHbIX ciryyaeB A/l° peakimu (riepexoaa)

nJIn

nonoxerns I pABHAHHAMHKH

Tunel cynieppe3oHaHca

A . ABTOpE30HAHC:

1) lIpu me2x(1)—me?x(1) u npu Src = 100% u yroa = 0° (360°) — nosiHasi aHTUTPABUTALUS — 1JI KOPa®JIst
(HApY:KHSISI peaKTHBHAsI 000J10YKA)

2) lIpn me?x(1)—me?x(1) u npu Src # (menee) 100% u yroa # 0° (360°) — Tesienopranusi, <KKPOTOBHHA» (B
npeaesiax OHOM MJIaHeThl) — VIS MOPTaJia (BHYTPEHHSIs peaKTHBHAs 000J104Ka).




3) lIpu mc*x(1)—me?x(1) 1 npu Src # 100% u yroa # 0° (360°) nas kopadJis (¢ Hapy:KHell peaKTUBHOM
000J109K0i1) — YaCTUYHAS AHTUTPAaBUTALMSA (JIOKAJTU30BAHHBIN ABTOPE30HAHC).

4) YacTHblii cay4aii s TeNJI0BOro JHeproreseparopa:
IIpu me*x(1)—me?x(1) u npu Src # 100% n (3amxHyTHIIT) Yyroa = 0° (360°) — Bbixox Eo — BHyTpeHHsis1
peakTHUBHAs 000/104YKA.

I'me: mc?x — kopalub, mopTasl (AKTUBHOE TEJIO);
Sr — ruomaas peakTHBHON 000JI0UKH KOpaoist/mopTaia/TeHeparopa;
(1, 2, 3...n) — HayaraeMbIe YaCTOTHI ®, O0YCJIABIMBAIOIINE TOT WIK UHOW THII CYTIEpPE30HAHCA.

mce’X — TeJI0 AKTUBHO B3aHMO/IeiiCTBYIOIIIee ¢ TPABUIIOJIEM IIAHETHI.
mc*x(1)—me?x(1) — B3aumoneiicTBue (—) akTUBHOTO TeJia (1) ¢ rpaBumoJieM JuiIb JaHHOH miaHeTsl (1). BmecTo uugp B
PeabHOCTH YMECTHO HCIO0JIb30BaHMe NIAPaMeTPOB IUIAHETAPHBIX YaCTOT.

B. Tpancpe3onanc:

1) llpu mcx(2, 3.. n)—me3x'(2', 3'.. n') u npu Src = 100% u yroa = 0° (360 °) — nepexoa, NpbIxKOK (Ha
JApyrue nJaHeTbl) — BHEHIHAS PeaKTUBHAA 000/109Ka.

2) lIpn mc*x(2, 3.. n)—mc*x'(2', 3'... n') u npu Src # 100% u yroa # 0° (360 °) — Tesienopranus,
«KPOTOBHHA» (HA APYyrHe IJIAaHEThl) — BHYTPEHHSIS] peaKTHBHAsA 000JI04YKa.

mc?x(2, 3.. n)—me’x'(2', 3'.. n') — B3aumMoelicTBUE aKTUBHOIO TeJIa ¢ TPABUIIOIEeM MHOI (MCKOMOI) IJIaHEThI.

Takum 00pa3oM, rPABWIMHAMMKA MAIIUHbI CJ1araeTcsl U3 COOTHOLIEHMUI:

1 — o0miel mIomAau MAIIMHbBI — Sgeneraly;

2 — IIoMAAM PeaKTUBHOM 00010YKH — Src;

3 —reoMerpuu (yrja) peakTuBHOMI 0007104KH — X°;

4 — nanaraemoii yactotol — @ (1, 2, 3...n) — aBTOpPe30HAHC/TPAaHCPe30HAHC, I71e 1 — yacToTa TaHHOU
IJIAHETHI, B TAHHOM CJIy4ae — 3eMJI, 2, 3...n — 4YaCTOThl HHBIX UCKOMBIX IUIAHET;

5 — ckopocTH oceBoro (ropponaHoro) spamenus (0=0, <1, ®=1) noss niau Temna

MpUMeYaHue: MyHKTHI 1 — 4 OTHOCSTCS K UMITYJIbCHO-PE30HAHCHBIM TEXHOJIOTHSIM (CM. HUKE «meopus
akmusHot anmuepasumayuu Nel u Ne2y), a MyHKT 5 K pOTOPHO-PE30HAHCHBIM (CM. HUXKE «Meopust
anmuepasumayuu Ne3»); Takxke MPEArnoIaraeTcs X B3aMMHOE KOMOWHUPOBaHHUE.

B nponecce J0JITrux Ha6HIOI[CHI/II>'I " aHaJin3a, aBTOp IMPUIICIT K BBIBOAY, YTO:
1- TrpaBuUTallid HE €CTh NPUTANKCHUC, HO MMCHHO CHUJIa OTTAJIKMBAHUA,

2— dHTUI'paBUTAlUA HC €CTh ((OTpI/ILIaTeJ'IBHHﬁ BEC», a UMCHHO ((HYHCBOﬁ BEC».

ABTOPE30HAHC

TEOPUS (akTtuBHoil) AHTUT'PABUTALINH Nel
W
TEOPHS TPABUTAITUOHHON AHTHUIIOJISAPU3AIIAN

[Ipu HanmoxeHUU Ha TeJIO0 YNPYTUX MEXaHUYECKHX KOoJeOaHUl ¢ YaCTOTOM paBHOU YacTOTE OAHHOI nilaHembl
(0 = ®o, ycoBue me?x(1)—me?x(1)), koraa A = 60 (IOCTHKEHUE TIOPOTa aHTUTIONSIPU3ALINH, PUC. 7 — 01) HA
TPaHUIIE «TEIO-BHELIHSS CPeiay BO3HUKACT 30HA CynepcumMmempuy i TIOCIEAYIOast AHMUZpasumayuoHHas
cuna Fac, — cuna rpaBuTalluoHHOr0 oTTalIkuBaHus. Cuiia Fac BO3JEHCTBYET Ha KXKIBIA aTOM pe30Hamopa
(T.e. KOpabus, U Ha MO00I aTOM BEIIECTBA HAXOASIIETOCsS B HEM — TO €CTh Ha Ipy3, MacCakupa Wi MUJIOTa B
paBHOM cTerneHu). JTta cuia nponopiuuoHaibHa Macce (Fac = me?), a MOCKOIBKY 1M0JI€ TPaBUTAIIMN 3EMIIH
OJIMHAKOBO BO3JICUCTBYET U HA KOpaOJib U Ha MUII0Ta (TTaccakupa, rpy3), TO MepBOHAYaIbHAs CHIIa
B3aUMO/JICHCTBUS MEXKY KPECIOM U CUSAILIUM B HEM UEIOBEKOM OCTaeTcsl noctosiHHOU. Cra
TPaBUTALMOHHOTO OTTalKuBaHus FaG, 0 Mepe yaaneHus oT 1iiaHeThl (OCHOBHOTO TPaBUTHPYIOLIETO O0BEKTA),
3aKOHOMEPHO YMEHBIIAETCSI ¢ OCNIa0JIeHneM OISl TPaBUTAIIMK 3€MIIH — 110 3aKOHY SKCIIOHEHTHI.




TPAHCPE30HAHC

TEOPUS (aktuBHoii) AHTUTPABUTALIUU Ne2
WITH
TEOPUS TEJEIIOPTALUUNU (Teopusi Cunvt mpauncgopmayuu)

[Ipu Hanmo>keHUU Ha TEJIO YNPYTUX MEXaHUYECKHUX KOJIeOaHUil ¢ YaCTOTOM, paBHON 4acTOTE UHOH (UCKOMOIL)
naanemot (® = Mo yCIOBHE MC3X(2, 3... n)—mcex'(2",3'... n'), korga A = ®© (JOCTHXXEHHUE ITOpora
AHTUTIOJISIpU3AIIUY, pUC. 7 — 81) BOZHUKAET (anmuepasumayuontas) cuina mpaucgopmayuu Firansf. Ita cuna
nponiopiimoHanbHa Macce Tena (Ftransf = mc?). OHa BO3CHCTBYET Ha KaXKIbI aTOM KOPalJIsl — pe30HaToOpa .
Kopabnb pu @ = e MHOH TUIAHETHI, IO 3aKOHY pe30HaHca (1Moa00us ), OyIeT MPUTSIHYT I'PaBUTAIIMOHHBIM
M0JIEM HCKOMOI TIaHETHI, U Oyay4H MEPeHECEeH MOCPEACTBOM CHHTYIISIPHO-TI0JIEBOM cpe/ibl (Hob-11oms),
«BBIBAIUTCS» B cepe ee (aKTUBHOTO) BIUSHHUA.

TEOPHUSI AHTUTPABUTALIAM Ne 3
HJIN
(TEOPHSI IEBUTALIMN)

Bpamaromieecs Teno (Jinbo Bpararomnieecs 3IEKTPOMArHUTHOE T10J1€) SIBJISETCS OUHAMUYECKUM HE10M
(epasumayuonnvim komnencamopom (Ipu M<Mo) U aHmunoaapuzamopom (Ipu M=mo)), TAKKE KaK U

peaxkmueHa: 060.710'{1{61, CIIOCOOHBIM YMCHbIIATh HANIPAXKECHHOCTDH I'paBUTAITMOHHOT'O ITOJIA (npOHma}omero ero)

IIpu ®<Mo, h10%(s16) AHTUTIOJIAPHU30BATh IIPH D=0 — AT anmunosiAapusamop., NOCKOJIbKY CV6CTaHHI/I$I TCI1a

(1160 /M 110J151) IPU W=®o OVIET 00JIaaaTh JUIMHHOM BOJHBI (MY YACTOTOMN) PABHOU IPABUTALIMOHHOMN BOJIHE

— B OTOM CJIVYae OHH VK€ OVIVT B3aUMOJEHCTBOBATH — PE3OHHUPOBATEH U AHTUIIONApHU30BaThed (puc. 15).
[Ipu yacToTe BpalieHus AUCKA/IIEKTPOMATHUTHOTO TIOJISl C YaCTOTOM paBHOM 4acTOTe BpallleHHUs TUTAHETHI (TIPH

®=mo — U1t 3emsu ctporo 21915 06/muH.), quck norepsiet B Bece Bce 100%, 1 cozaact BOKpyT ceOst 0051acTh ¢

HYJIEBBIM HAMpsHKEHUEM TPABUIIONS, a IPHU MPOHU3AHUHU €T0 (JIMCKA) AIEKTPOMArHUTHBIM TOJIeM OyJeT
AQHTHUTIOJISIPU30BATh €T0 (KBAHTHI DJIEKTPOMATHUTHOTO TIOJISI COJICHOM 1A TIPH TIPOHU3AHUH 30HbL
cynepcummempuu, OyAyT IPEeBpaIIaThCA B TPABUTOHBI), T.€. IPUIABATh 3/M IOJIIO CBOWCTBO aKTHBHOTO

B3aHUMOJEHCTBUS C 3/M moJjieM IJIAaHCTBI; a BpalllatomeeCd 3JICKTPOMArHuTHOC I10JIC (HpI/I W=0o0 — 114 3emnu

21915 06/MUH.) U3MEHHT 3HAK IMOJTHON MacChl BCEX YaCTHII €ro 00pa3yIoliuX, T.e. aHTHITOJISIPU3YETCS, C
JAIbHEUIITNM aKTUBHBIM B3aMMOJICHCTBHEM C AJIEKTPOMArHUTHBIM mosieM 3emiu. Ho cuna (mnn

3¢ GEKTUBHOCTH) TAaKOW aHTHUITOJISIPU3ALINH, KaK TyMaeTcsl aBTOpY, OyeT Bce ke Hike (OyaeT o0iaaaTb HeKOu
WHEPTHOCTBIO, UTO JIN), HEXKEIIM aHTUIOJISIpU3AIIHs IPU pe30oHaHCe MexaHndueckoM. Kak kaxkercs aBTopy
paboThl, aKTUBHAS, TOJTHOLIEHHAS] AaHTHITOJIIPU3AIAS BO3MOKHA JIUIIb TIPU TIOMOIIH PeakmuHol 000104KU, HO
HE BPAIAIOLIUXCS JUCKOB U MOJICH.

Tpetbst Teopusi OCHOBBIBaeTCS Ha padoTax Teoperrka Hunr JIu u3 LleHTpa KOCMUYECKUX MOJETOB UMEHHU
Mapmanna, utanbstHCKOro Teopetuka J[>xoBanuu Monanese u Teoperuka EBrenus [loakneTHoBa, U ONBITHBIX




JAaHHBIX, [TOJIYYEHHBIX B XOJI€ 3KCIIEpUMEHTA MPOBEAECHHOT0 B 1992 rony Ha 0aze TEXHOIOIMUECKOTO
yHuBepcurera r. Tamnepa (PunnsHANA).

CortacHo IPHUHIINIY OTHOCHUTEILHOCTH, KOPAa0ab BOIIEeAINNII B HoJb-T1oJie, IPH agmope3onance noiHoMm.
1 — o oTHOMIEHHIO K HOJIb-110J110 — peaJibHBIH 00BEKT (BCcerna, B JI000M ciIydae), HO B 3TOM CJIy4ae
KOpabJIb cauBaercs co cBouM |-E-F-00nekToM.

2 — o orHomiennio K CKY (nmaanere) — |-E-F-06wexm — orpoMHBII I1a3MOU ¢ OJTHOH CTOPOHE! (TOYKHA
3peHHNs), 1 HOJIb-TOYKA, HO B pa3Mepax Kopaoiisi, ¢ APYroil CTOPOHEI (TOYKH 3pEHUS).

3 — 110 OTHOIIIEHHIO K cede — peajibHasi MPOCTPAHCTBEHHO-MaTepuaibHas BeesleHHast, HO B IIpejienax
KOpaoJIsl, CTEHOK aKTUBUPOBAHHON peakmusrou 000104YKy, — JajJee — 30Ha CYIEPCUMMETPHH — BOIHOBOH A/G
pEaKINU, N30JIUPYIONIEH KOpaOIb OT BIUSHHUSA BHEIIHETO MUpA.

CyTb IPOLIECCOB aBTOPE30HAHCA M TPAHCPE30HAHCA CJIMHA.

CuMBoJIHYecKasa 3auCh B3aNMO/IEHCTBUA TeJIa ¢ HOJIb-TIPOCTPAHCTBOM:

®W3,2,3...n) = Wo . me2x => E%° => me2x'a,2,3...0")

Ot0 yHUBepcaibHas hopMyia-cxema — AaKTUBHOT0 B3auMojeiicTBus ¢ HoJib-Tlosiem (mampuunvim
npocmpancmeom). Ita Gopmya HarJIAIHO JEMOHCTPUPYET BOSMOXKHOCTh MTHOBEHHOTO IEPEMEIICHHUS B
MIPOCTPAHCTBE (KaK OT/AEIBHO B3STOM IJIAHETHI, TaK U Bcell MeTarainakTHKU B 11€JIOM) MaTepHaJIbHbIX 00BEKTOB
Ha OO0JIbIIINE PACCTOSIHHUS,

(meTajibHOE TOJKOBAHHE 3JIEMEHTOB CHMBOJIMYECKO 3aNUCH)
rae:

1) @(1.2.3...n1) = (o — 32aNUCH YCJIOBHSA CyllePPe30HAHCA B CXeME 03HAUAeT 3/IeCh HayallbHOE U 6a30Boe
ycnoBue akTuBanuu nporecca A/[" peakiun — BO30y:K/ieHHe CHHTYJISIPHOCTH, KOT[a aMIUTHTY/Ia
YCTAaHOBUBILIUXCS BBIHYKJCHHBIX KOJIEOAHUN CUCTEMBI CTAHOBUTCSI PABHOM 00;
®(1, 2, 3... n) — TOJCTABJIsSIEMOE 3HAYCHHE MoyeK c8:3u (KOHKPETHOE 3HAYCHHE)
o — cCOOCTBEHHAs! KOCMHYECKAasl IMKJINYECKasi 4aCTOTa HCKOMOM IJIaHEeThI
(Tak’e KOHKPETHOE 3HaYEHUE; 3/1ECh Wo = 1);
1 — Hanmaraemast YacTOTa JIaHHOM IJIaHETHI, YCIOBHE aBTOPE30HAHCA;
2, 3...n — HanaraeMas yactota UHbIX CKY (MHBIX mouek c653u) — mapaMeTpsl AJIs TUIIEPIEpEXoaa Win
TeJenopTaunu (Mpu TPaHCPE30HAHCE); TOCTABISIEMbIE 3HAUCHUS MOYEK C8A3U WU TIapaMeTPbl UCTUHHBIX
(KOCMOJIOTHYECKHX) CYnepCmpyH.

B cymHocTH, 3an1ch yCclIoBUSl pE30HAHCA ) = Wo, LIETUKOM BBIpaXXaeT OCHOBHYIO UJEIO Mpoliecca, HO, AJIs
MPaBIWJIBHOTO TIOHMMaHUS YUTATEIEM BCEX ero (a3, aBTOp MOCYUTAT HEOOXOAUMBIM JIeTalbHO 0003HAYUTH BECH
MIPOLIECC, MMOCTONBKY (popMylia-cCXeMa UMEET HECKOJIBKO MPOCTPAHHBIN BUJ.

2) ®(1,2,3...n) = Wo « MC*X — MPOIECC HATIOKEHUS (CyNEPHO3UIUHN) Ha 00BEKT (KOpabdJib, mopTan)
UKITHYECKON YaCTOThI YIIPYTHUX MEXaHHUECKUX (PE30HAHCHBIX) KOJICOAHUH, HJTH HAJI0)KeHNe HA 00bEeKT
CHHTYJISIDHOCTH,




OObeKT, IPU HAJIOKEHUU PE30HAHCHBIX KOJIEOAHUN (WJIM CUHTYJISIPHOCTH), aKTUBHO B3aUMOJIEHCTBYET C HOJIb-
[Tonem:

3) me2x =>E*°=>mex'(1, 2', 3'... n') - mporiecc mepeHoca mocpeacTBoM Hotb-110s1st (HOJb-
IPOCTPAHCTBA, WM CUHTYJISIPHOM MOJIEBON CPEJIbI);

(1,2, 3... n) — DOJCTaBIIEMBIE 3HAUCHUS MOYEK CEA3U.

4) mc*x — 1 — 00bexT X (kopabiib, IMOO rpy3 NEPEHOCUMBIN TOCPEACTBOM MOpPTaa) IPH BXO/i€e B
Hozb-I1one B ogHOM mouke cea3u.
2 — Macca 00beKTa X (KOJTMYECTBEHHBIN MOKa3aTelb) TPAHCIIOPTHPYEMOTO
(mepeHocUMOro) nocpeacTBoM Hob-11os;

5) me2x'(2', 3'... n') 1 — 00beKT MmocJie BbIxoaa u3 Hoyb-I1o71s B chepe uHoM mouku cesa3u (TUIaHETHI):
A — nepemerieHue B npeenaax cepbl 0JIHON iaHeTsl (mex(1) => me?x(1)
B — nepemernienue B cdhepy (-bI) MHOHN (MHBIX) IUIAHETHI (IJIAHET):
(me2x(2, 3...n) => me3x'(2', 3'...n"), moxcranoBka 3HaueHU mouek céssu (CM.
«npuHIHI padoThl A/I” TEXHOJIOIHID», a TaK Ke, «K4ACTHBIE MOCTYJIAThI
nepexonay);

6) E°° — 1— KoIMuecTBO MOJIHOM SHEPrHH 3aKJIFOYEHHOM B Macce 00BbEKTa IEPEHOCUMOT0 Yepes

(mocpenctom) Houb-Iloute.

2 — o603HaueHue camoro Hojb-Ilons (Honb-ipocTpancTBa — 7D) ¢
a0COIIIOTHO-CUHTYJISIPHBIMUA CBOWCTBAMH, U CO/ICPIKAIIEMCsl B HEM
6a3ucHbIM [-E-F-00bekToM of X (#0ee Tena X — kopabiis, rpy3a), HOCpeICTBOM
KOTOPOTO MIPOUCXOANT EPEHOC (CM. HIXKE ITyHKT 7 3 —
CIIUSTHUE C MAMPUUHBIM 0OBEKMOM)

3 — 10 *xe, yTo u cuia Tpanchopmanuu Firansf
ocyuectisitonei nepenoc (Ftransf = mc?);

7) => — 3HaK «IBH:XKEHHE K»

1 — cuMBoN uHOyKkyuu vnu pedykyuu (naccugnozo niv akmusnozo (A/I') coctostHUS
MaTepuu — Mc?; Ipu pedyKyuu nMeeT Mecto neperoc (teleporting) matepuu (puc. 27, 12)
TIpU #HOYKYuu — OOBIYHAS TTOAIepKKa HOMMb-I10IeM CBOMCTB MpOCTpaHCTBA-BPEMEHU
(3meck: oTAenbHOU T1aHeThl). [ToToMy He OyeT omuOKoM, eCiu 3HaK
WHIYKIIUH BBIPA3UTh MPOCTO 3HAKOM PaBEHCTBA (=).

2 — cumBodn Ilpoexkyuu (v 2onozpaguueckuii npuHyun)

puc. 30B
3 — a) obo3HauyeHue Bxoa B HoMb-Ilone (cmusiaue ¢ /-E-F-00beKTOM) —
obpamuas uHOYKYus, T.€. pedyKyus,
0) — 100 mpoIecc BIX0/a U3 HONb-IIPOCTPAHCTBA MPH 3aBEPIICHUH Mepexo1a
WIN aBTOPE30HAHCA — T. H. UHOYKYUsi, — TIOJIIepKaHne Hob-Ilomem
CBOWCTB BHEIITHETO MIPOSIIUPYEMOTO MHPA.

BrimenpuBeennas cuMBosmdeckas 3anuck A/IT peakiuu nepexoja, 11 BEpHOM MaTeMaTHIeCKOi
HHTEPIIPETAIIMA MOXKET OBITh TpaHC(HOPMHUpPOBaHA CIAEAYIOLUIUM 00pa3oM:

1) — nononHeHa MeTpUYECKUM TeH30poM Zik, KOTOPBII OBl OIpeeIsI JBa MOIyca:

a) — METPUKY peaTbHOro MPOCTPAHCTBA;

0) — HaYaJIbHBIE (X) ¥ KOHEYHBIE (X) MPOCTPAHCTBEHHO-BPEMEHHBIC KOOPIUHATHI (X,Y,Z U t) o0bekTa (Kopaodis,
100 Tpy3a repemMenaeMoro yepes moprain) B mporecce A/ peakin. Hanmmune mrpuxa (') o603HagaeT
nepeMeneHrne 00beKTa B HHYIO HHEPHHUAIbHYIO cucTeMy (TuraHety 2', 3'): 00beKT YXOIUT B CHHIYJISPHOE
cocrosiHue (B dpyeyio BeeneHnyro, ¢ CHHTYISIPHBIMHE, WIH a0COTIOTHBIME ITPOCTPAHCTBEHHO-BPEMECHHBIMU




XapaKTepI/ICTI/IKaMI/I), a BBIXOJUT U3 HCT'O YVIKC B Cd)CDC HHOM HHCDHI/IaHBHOfI CHUCTCMBI C OTIIMYHBIMHU
IPOCTPAaHCTBCHHO-BPEMCHHBIMH XaAPAKTCPHUCTHUKAMU — x' (pI/IC 26)

®(,2,3..n) = @ * MC2XgCik = >E%°=> me2 x'gik'(1, 2!, 3"..n")

2) — MoxHO Takke 0003HAUHThL ) = Mo (YCIOBHUE PE30HAHCA) KaK A°°, 3HAYCHHUE KOTOPOIl paBHO
OCCKOHEYHOCTH(A = 60), U KOTOPOE €CTh YCIOBUE CYNEPIO3UIIMU Ha O0BEKT cuneyasaprocmu (Koraa
3HaMEHaTelb B PopMyJie 111 A CTAHOBUTCS PaBHBIM HYJIO — 01 (puc. 7). B TakoM ciiyyae cMMBOJIMYECKast
3aMKUCh YK€ MPUoOpeTaeT HEKOTOPBIN BU (hOPMYJIbI, KOTOPAs MO3BOJISIET MOHATH KakK (IIPH KaKuX (PU3NIECKUX
YCIIOBUSIX ) MAaTEPUATBLHOE TEJIO MOYKET B3aUMOJICHCTBOBAThH C TUTIOTETUIECKUM HOMIb-I1onem (vmnm
napauieIbHBIM CHHTYJISIPHBIM COCTOSTHUEM BcelneHHON MMEIoImUM MECTOM OBITh U Ioceivac):

Aq,2,3..n)°° « TMC2XCik = >E% = me2 X'gik' (1,2',3"..n")

3) — MoxHo npuaath popmyiie 601ee yIpoIIeHHbIH BUI, €clid me>X («70») U me*X («mociey») 0003HaYuTh
MPOCTO KaK X.

Aq,2,3..0)°° « Xgik = >SE®°=> X'gik' (1,2',3"..n")

4) — Metpuueckuii TeH30p gik, KaK y»e rOBOPUIIOCH, BBIIOIHACT 3/1€Ch (QYHKIIUIO ONPEEIeHUS] METPUKH
IPOCTPAHCTBA M IMTPOCTPAHCTBEHHO-BPEMEHHBIX KOOPJIMHAT 00BEKTa /10 1 MmocJe rnepexona. He Oyaer
OITMOKOM, €CJTM Ha3HAYUTh €My U TPEThIO (00siee BaKHY0) (DYHKIIUIO (3) — HCXOIHBIC 3HAUCHUS
TEOMETPUYECKUX MapaMeTPOB 00beKTa (KOpadis, mopTana), KOTOpbIE ONMPEIESIISIOT TPAaBUINHAMUKY MAIlluHbI,
gyepe3 KOTOPhIE 33Jaf0TCsl KOHEUHBIE IPOCTPAHCTBEHHO-BPEMEHHBIE KOOPIUHATHI 00BEKTa, U KOTOPHIE
OTIpEEIISAIOT T€ WM UHbIe 0cOOeHHOCTH Xo/1a A/" peakuuu (cM. «IIOCTyJIaThl YaCTHBIX cirydyaeB A/l peakuum»
(nepexona)). Takum o6pazom MeTpuyeckuii TeH30p ik OTHOBPEMEHHO BBIOJIHIOIINN TPU PYHKIUH 5

1103BOIMII cebe 0003HAUNTE Kak € , B CBA3H C UCM (bOpMy.]'Ie MOHO IIpUAaTb MaKCUMAJIbHO ynpomeHHHﬁ BU:

A@,2,3..0)°° « Xt3 = >E®°=> x1t 1,2",3"..n")

re (BHOBB JIJIsl TOSICHEHUS):

A, 2, 3..n)°° — aKTUBAIMS CUHTYJISIPHOCTH (C HACTPOUKOU Ha OarHyio (aBTOPE30HAHC) IUOO UHYIO MOYUK) C8AZU —
TpPaHCPE30HAHC);

A(1,2,3..n)°° * X$3 — yCJIOBHE CYNEPNO3ULMH CUHTYJIIPHOCTH Ha MaTepUATIbHBIA 00BEKT (KOpaldJib,
nopTan);
AQ,2,3..n)°° ¢ Xt3 => Eo°° — BXx0/1 B HOJIb-I10J1€ TIpH yCIOBUM CYTIEpIIO3UIIMHA CUHTYJISIPHOCTH Ha
MaTepuaIbHBIN 00BEKT;
E°° — 1) 6a3oBas (I°°-E°°-F°°) Mampuya (¢ no3unwmii pyHkumuu npoexmuernocmu Hoab-11071s1),
2) cunryssipHas wiu Aocontomuas Cynepcmpyna (Kak cuaTe3 Mojenu bonbiioro B3peiBa
KOHIeNIMKY A. DHHIITEHHAa U CyNEepCTPYHHON KOHILIETILINN);

Ec° => X't3' — Be1xon u3 Holb-I1o71s B oOnact uckomoii mouxu cesasu, the end of transference;
1 — Hajaraemasi 9acToTa JAHHO¥ TUTAHETHI, YCIIOBUE A6MOPE30HAHCA,



2',3'...n' — Hanaraemble 4acToThl HHBIX CKY (MHBIX mouek cés3u), — napaMeTpsl Ui IEpexo1a, TeNenopTaluu
(mpu TpaHCpe30HAHCE); MOACTABISIEMbIE 3HAUCHUS MOYeK C8A3U NI 3HaUCHUs
ucmuHHblx (KOCMOJIOTUYECKUX ) cynepcmpyr (KaKk CUHTE3 KOHLeNUUN A. DWHIITEHA U CYNIEPCTPYH);

OpaHako He0OX0IMMO NMPU3HATH, YTO CHMBOJIMYECKAs 3alUCh-CXeMa MaKCUMAaJIbHO NPUOIMKEHHAs K BULY
MaTeMaTH4ecKoil GopMyJibl, B CYIIIHOCTH, €10 U TaK OCTaJach, HOCKOJIbKY, TOBOPS CTPOTo (opManabHO, HE
[oJipa3yMeBaeT KaKux-I1u00 ornepauii ¢ noICTaBaseMbIMUA 3HAYCHUSIMU KOHKPETHBIX 00BEKTOB (ITOCKOJIbKY B
obmactu E°° Bce KOHKpETHbIE 3HAYECHHUS IPUMYT CHHTYJISIPHBIN (per se 0eCCMBICIEHHBIN) ¢ TOYKHU 3PEHUS
MaTeMaTUKHU BUJL; 3 MIMEET KOHKPETHOE 3HAaYSHHE TOJIBKO JIMIIb «10» U «rocie» E®, Ho B o0xactu E* (mpu
runeprepexoze) ¥ «paccTBopeHa B aOCOIIOTHOM CUHTYJISIPHOCTHY ), & JIUIIb YMO3PUTEIbHO U CXEMaTHYECKH
OIKCHIBAET CUMBOJIAMHU (OOIIENIPUHATHIMU B HAYYHON MPAKTHKE) OOIINK CMBIC MPEANOIaraeMoro npoiecca
[IepPEHOCa/TPaHCIOPTUPOBKH, — IIOBTOPIOCH — B3anMoJielicTBYe ¢ HOoJIb-110J1eM MOKHO JTUIIb 0003HAYUTD.
OpnHako, B IPUHIUIIE, YTO U TPEOOBAIOCH MPOJENIATh.

Tem He MeHee, TaHHas CUMBOJIMYECKAs 3aIIMCh MOXKET HAIJISIIHO MHTEPIIPETUPOBATH CMBICI BBEJEHHOI'O MHOM
TaKOr'0 Ba)KHOT'O TEPMMHA KaK MapkuposanHocms E°° — ofcTaBuB (Bce xke) J1t00ble IPOU3BOJIbHO-KOHKPETHBIE

3Ha4eHUs1 MOJYCOB TpaHCHIOpTHPYeMoro oowvekra oT mel (m, v, p) u ot ik (X, y, z, t) — U1 IpUMepa, CKaXKeM
100 (Hekoe ycnoBHO-0000IIIEHHOE 3HAYCHHE), MOXKHO 0000IIEHHO 3aMKcaTh CICIYIONIIM 00pa3oM:

0 e => E(1oo)oo=> !

00 ® 100 => 0 — UMEHHO TaKOW BUJ 10JKHA ObuIa ObI UMETH JIaHHAS 3aIIUCh B CBETE COBPEMEHHOI'O
MaTeMaTH4ecKoro (opMaanu3Ma; Wid 1o KpaHel mepe: oo ® 100 => 0 a He oo ® 100 => E>°

Ho Oynem nomuuTh, 4TO 3MnUpudeckas BeenenHnas Hekoria BO3HUKIIA U3 CUHTYJIIPHOTO COCTOSIHUS, B
KOTOpO#1 BCE €€ HhIHELTHNE KOHKPETHBIE TapaMeTpsl (p, m, v, t°, U T. [1.) UMEJIH 3HAUYEHUs PaBHbIE 00, a BpEMs
Ob110 paBHO HYO (t = 0). CiemoBarenbHO, MOKHO YTBEPKIaTh, 4To Eo (cemyst o6paTHOil ToTHKe — 1 mc?
TaK)Ke) MOXKET 00J1aaTh KaK Ka4eCTBOM CHHTYJISIPHOCTH, TaK U MPEPBIBHOCTH — KOPITYCKYJISIPHO-BOTHOBOI

Ty aJTU3M.

Ho me? 11 o6peTeHust CBOMCTB CUHTYJIIPHOCTH MPEABAPUTEIBHO J0JDKHA nepeiTH B hopmy Eo. Cama xe Eo
MPUHUMAET CBOMCTBO CUHTYJISIPHOCTH HEMOCPEACTBEHHO.

E (100)°° — naHHbIi QparMeHT 1eMOHCTPUPYET PAKT TOTO, UTO B HONMb-I101e MOTYT mpeObIBaTh MaTepUaIbHbIC
tena B Buae E°° (C°) (suepro-undopmarmonHsiii actiekT Eo, pedykyus, oopamnas zonozpagus). T.e. 00beKT
KaK TaKOBOW «pPACTBOPEH» B CUHTYJISIPHOM COCTOSIHUH — MaTeMaTU4YeCKU (Ha JaHHBIA MOMEHT) OH He
00HapyX1M, HO TIPOCIICKUBAEM UCKITIOUUTEIHFHO YMO3PUTENHHO (TIPeArnoaaraeéM — OTCIoIa CKOOKH).
«PacTBOpEHHBII» 00BEKT B CHHTYJISIPHOM HOJb-110J1€ OTHOCHUTENIEHO MaTepUaIbHOTO MUPA TIEPECTaeT
CYILLIECTBOBATh (IOMHHUTE — KOPaOIIb BOILIEIINN B aBTOPE30HAHC OTHOCUTEIHHO MUPA €CTh aOCHH(PaKTHBIH /-
E-F-00beKT, HO OTHOCUTENBHO ce0sl — peasibHasi, IPOCTPAaHCTBEHHO-MaTepuaibHas BeeneHHas B npeaenax
CTEHOK aKTMBHUPOBAaHHOW PEaKTUBHOM 000JI0UYKU — ITO U E€CTh AOCOMIOMHBLIL PEIAMUBUM).

IIpeGriBas B HONb-Tlosie B Buse Eo (mpu peaykiun me? nepexout B popmy uuctoi abconromuoii Eo (E°),
WJTU, TOBOPSI MHAUe, npoekyus ( MaTepualibHbIN O0BEKT) HAa KAKOE-TO BPEMs BO3BpaIaercs (BXOIUT,
MOTPY>KaeTcs) B COOCTBEHHBIN npoekmop-renepatop — I-E-F-00beKT, npeObiBaronuii B 7-D-npocTpaHcTse U
6azupytoieiics Ha E°° sHepruu, a noTomy, eciu ObITh a0COTIOTHO TOYHBIM, CUMBOJIMYECKAs 3alMCh Ipollecca
A6mope30Hanca noaHO20 NOJKHA OblIa Obl

BBILIIAZETD KakK: |0(1) = oo * me2x <=> ]ﬂ — «3amvikanue Ha cedsy puc. 10 ¢) kopadiab UMEET, 0 KpaHeH
Mepe, OJIHY BaXHYIO Oa3UCHYIO XapaKTePUCTUKY — MH(popMaTUBHOCTD (I°° — nndopmarus) — B cirydae
BbIlIenpuBeeHHOro npuMepa — 100 yciioBHO-00001IEHHBIX €IMHUIL COBOKYITHOTO MOJyca (M — rpaMm,
KWJIOTpaMM, TOHH; P — TpaMM, KIWJIOTpaMM, TOHH Ha CAaHTUMETP KyOMUYeCKUN; V — CAHTUMETPOB, METPOB,
KHJIOMETPOB KyOHUYECKHX + MPOCTPAaHCTBEHHO-BPEMEHHbBIE (KOOPAMHATHBIC) MOIYCHI £3 M TpoY.). DTO U €CTh
TO, 4TO 51 HA3bIBAIO MAPKUpoeanuocmyio E°°.

Ecnu 6b1Th a6COMIOTHO TOYHBIM, TO MPOLIECC ABTOPE30HAHCA U TPAHCPE30HAHCA MOKET ObITh HCTOJIKOBAH
cleAyouM 00pa3oM: CHila BOSHUKAIOLIAs IIPH CyTeppe30HaHCe Ha BHEIIHEH 000104Ke Kopadis
(aBTOpe3onanc) unentuyHa cuwiie bI'B; mo cytu »3To u ecth mpousBoaHas ot bI'B; mpu aBTope3oHnance Ha
BHEIIHEH 000J104Ke KOpaliisi UMEEeT MECTO MPOLIECC aHATOTUYHBIHN 2o02paguyeckoll npoekyuu HONb-OpeIbio
(I-E-F-mo0emom) ucmunnol cynepcmpyHsl; Ha BHEIIIHEH CTOPOHE PEAKTUBHOW 000JI0UKH KOpabiiss oOpazyercs




00J1acTh CyNIepCUMMETPHH; UMEHHO TaKHUM 00pa3oM KOpadJib CTAHOBHUTCS SUHBIM C I-E-F-mo0emom ucmunuol
cmpyHul 3emiin (He OyieT OmmOKOM, €CITM CKa3aTh, YTO KOpadiib M UICTHHHAS CyepCTpyHa MpeObIBAIOT HA
OJTHOM BOJIHE, TOYHEE KOpadiib aKTHBHO B3aUMOJEHCTBYeT ¢ Hecyei Bonnoit CKY), u cnenoBarensHO
B3aUMOJICHCTBYET C HOJb-TIPOCTPaHCTBOM (7-D) — morpyxaeTcst B CBOM aOCOIIOTHO-CUHTYJIApHBIN [-E-F-
06vexm (21i0oc KOpadIIsi), U MOXKET Yepe3 HETO — Yepe3 €ro 2onozpaguueckyio npoexyuio, nocpeactsom bI'B,
npoeyuposams ce0s B pa3InyHbIe TOYKU IPOCTPAHCTBA-CHEPHI MIIAHETHI; B ATOM CIIy4ae UMEET MECTO
HENOCTyNaTeIbHOE NIEPEMEILIEHNE MAaTEPUAIBHOTO TEJIa — A8MOonpoeyuposanue; 3To sl aBTOPE30HAHCA;

[Ipu TpaHcpe3oHaHCE MPOUCXOAUT MIHOBEHHBIH Ipouiecc: npoekuus I-E-F-o6vekma xopadiis (B 3TOT MOMEHT
Kopabib mpeObIBaeT Ha BOJHE HCKOMOH TJIAHEThI) aBTOMATUYCCKU NPUTATHBACTCS K I-E-F-modemomy 3emin,
Yyepe3 HEro BXOJAMT B HOJIb-TIpocTpaHcTBO (7-D), u nanee — B I-E-F-modem nckoMmon miaHeTsl. Emie Tounee —
IIPY TPaHCPE30HAHCE KOPaOIb EPEXOIUT B chepy BIHUSHUS UHOU MIaHeThl (uepe3 ee I-E-F-uodem) uepe3 I-E-
F-mo0em NCXOIHOMN ITaHETHL.

Onnako BepHEMCS K IPEPBAHHOMY .

Taxum o6pazom, popmyna

00
(1,2,3..n) = Wo » MC2x => E°°=> me2 x'a,2',3"..n") |

u hopmyia

A@,2,3.0)° e Xtz => E’°=> xX't3'a, 2", 3"..n") |

BBIPAKAIOT CYyTh CAUHOI'O IPOLECCCA, HO JIMIIb IO PA3HOMY 3aIllMCAHBI.

KoMvMeHTapHii K rPABHTAIMOHHLIM HOCTVJIATAM.

B ycroBuu cTanoHapHOro COCTOSTHUS JIF000# 00BEKT pealbHOTO MUPA MACCUBEH — MO1ePKUBACTCS
(onepeo-cunosas unoykyus u3z Hoawb-I11oss 6 KOPNYCKYAAPHO-B0IHOBOU (NPOEKYUOHHDBIIL) MUD, 0becneyusauas
Nn000EPIHCKY CIMPYKMYPbL U CBOUCME NPOCMPAHCIEA-8PEMEHU U

mamepuu) Holb-I1osiem: Eo => me? (kak BUIUT UUTATENb, 3/1€Ch HHTEPIPETALNS DUHIITEHHOBCKOTO
COOTHOIIEHUS OINPeeICHHO OTIUYHAS OT KJIIACCUYECKOM).

[Ipu @ = wo (TIpu asmopesonance noaIHOM, TIE: @ — 9aCTOTAa PEAKTUBHOU 000JI09KH KOpabiis, wo — CKY)
MPOUCXOAUT OOPATHBIN MPOIIECC — ( ): E*°—Eo mc? — UMeeT MECTO
(aBTO)npoexyuonHbvlll nepenoc MaTEPUH, B TIpeiesiax cepsl nanHoi mianetsl (puc. 10 ¢, 11). Matepus
(peakTuBHAas 0007104YKa) CTAHOBUTCS aKTUBHOM 10 OTHOILIEHUIO K HOMb-ITomo (7-D).

Jpyroii BaXKHBIA MOMEHT — 3TO COOTHOIIICHHE BCEH BHEUTHEH TUIOMIAIN TOBEPXHOCTH KOPAOs So6m (BO BCEX
ClIyJasiX u3Ha4dalbHO nmpuHuMaemyro kak 100%-10) k o01el Tiomnaam peakTHBHONH 0005109KH (S pearupyromeit
MOBEPXHOCTH) Sr. Y mopTasia BHEIIHSIS MJI01AAb IOBEPXHOCTH So6m BCEria M3HadaibHO He paBHa 100%.

He meHee BaskeH yrioBoil MOMEHT peaKTUBHON OOOJIOUKH — T.H. 2eoMempusi RpoCmMpaHcmaa.

I'eometpust mpocTpaHcTBa B A/I” TEXHOJIOTHAX UMEET TO YK€ CaMOe 3HaYCHHE, YTO M TEOMETPHUSl aHTEHHBI [T
pachpocTpaHeHus paTuoOBOIH (IPUMEP «3aKPBITOTO» U «OTKPBITOT0» KOJIEOATEIHHOTO KOHTYPA).
I'paBUTAITMOHHBIC BOJHBI TPUHIMITAAILHO TTOYUHSIIOTCS TEM JKE 3aKOHAM, YTO U DJICKTPOMArHUTHBIC




(mockonbKy reHepupyomas ux sce — bI'B), B 3aBUCMMOCTH OT 4€ro BO3MOXHO CO34aTh JIMOO0 MPOCTYIO
(OTKpBITYI0) aHTEHHY, TUOO paaap, TMO0 MUKPOBOIHOBYIO TeUb (T/I€ PEIIAIONTyI0 POJIb UTPACT ceomempust
npocmpancmea w3nydarens). Kopabns (1 mepexoaa Ha ApyTYIO TUTaHETY ) 1oiikeH uMeTh 100%-10 BHEIIHIOO
pearupymoIyo MoBEpXHOCTh U yToJ (pearupyroieid MoBepXHOCTH) JOJKeEH ObITh paBeH 0° (Hyito min 360° —
puc. 4) — SN0, TUCK, curapa — Bce 3TH (PUTYpBI, TaK WIK HHAYe, eCTh Je)OPMHUPOBAHHBIN 11ap (cdepa).
Boo0e xe, amst paboThI B YCIOBHSIX Cyleppe3oHaHca (GopMBI Iapa, AUCKa U CUTAPHI ABISIOTCS MAaKCUMAJIbHO
ONTUMAJTLHBIMHU.

[Topran ke K0KEeH UMETH IJIOMAAb PEAaKTUBHOM MOBEPXHOCTH S (M3HaYalIbHO NpuHUMaeMyto kak # 100 %) e
pasnyto 100% — yweponas niowaos — (Hanpumep KyCcok TpyObI), C yrIIOBEIM MOMEHTOM HE PaBHBIM HYJIIO — B
npezaenax ot sin a 0° u 10 sin a 90°, — BopoHkKa, KoHyc. JIuIb B 3THX Mpejenax nmoprai OyaeT padboTaTh, JUIIb
B ATHX IIPEJIeIax MEX/Iy BXOJIOM U BBIXOJIOM MOpTaia OyJeT NpOUCXOIUTh AUCTAHIMPOBaHHe (3a1aBacMOe
yriiom nopraia) — puc. 30 a, b, d.

Ecnu yron moprana pasen sin o 0° (kpyriias riacTiHa — T.€. BRIBEPHYTas WM PacKpbITas TpyOa —
«poManikoi») uiu sin o 90° (Tpy6a) — To 3TO yCIIOBHE PAaBHO3HAYHOE ABMOPE30HAHCY NOIHOMY, 0€3 TIepeHoca
MaTepHUH, TOCKOJIBbKY BXOJ U BBIXOJ] 3aMKHYTHI B OJJHY TOUKY (B OECKOHEYHOCTH) — HET AUCTAHUMPOBAHUS.
Jly1s GombIiiei HArJIITHOCTH BCIIOMHHUTE 3aBUCUMOCTH M3JTy4aTelbHBIX XapaKTePUCTUK aHTEHHBI OT €€ YTJIOBbIX
napameTrpoB. Pazymeercs, moprtan Oyaet padbotaTth u mipu sin o > 90°, HO 3TO yKe OyJIeT ¢ OTpULIATEeIbHBIM
3Ha4eHHUEM, U3MEHUTCS HallpaBJIEHUE ero JeHCTBUS Ha IPOTHBOIONIOXKHOE. [IpeBbliIeHne ke 3HaueHus sin o
180° mpuBeneT K TOMY, UTO BHYTPEHHSsI peaKTuBHas 000siouka Oy/1eT BbIBEpHYTONW Hau3HaHKy. K uemy 3T0
MIPUBEJIET, aBTOP CKa3aTh 3aTPYAHSAETCS, HO BEPOSATHO 3TO MPHUBENET K MPOCTPAHCTBEHHBIM Je(POpPMALIUAM.
JlanbHOCTBH JIeHCTBUS HopTalia onpeaensercs no teopeme Iludaropa, 1 no cnenuranbHeIM TabIMLAM (3HAYEHUN
TPUTOHOMETPUYECKHUX (PYHKLUH yrioB) — cM. puc. 30 d.

ABTOp YBEPEH JIMIIIb B OJHOM, YTO YIJIbI IIOPTAJIA, PABHBIE Sin ¢ 0° u sin o 90° siBasEOTCS yrJjaamMmu
AKTHBHOI'0 BbIX01a 3Hepruu Eo!

Oueprus Eo Boienstonascs npu JASICHUS sIep U30TOMa TUIyTOHHUS aOCOTIOTHO UACHTHYHA BhifeneHuo Eo npu
A/T" peakuuu u3 Honb-Ilomst (3A€ch: SHEpro-moss). Bes pasHuIla TUlib B TOM, YTO MIPH JEICHUU AP YHEPTHs
BBIJICJSIETCS] M3 KOHIEHCHPOBAHHOM MaTepuu (KOTOpasi B CBOIO o4epe b MpedbiBacT B HOJMb-I1oe B Bue
«MapkupoBaHHO» E°° — 1.e. I-F-F-00beKTa — CUHIYJIIPHOI 0a3UCHO-MampuyHol SJHEPTUI
rojsorpadupyioiei B 4-D- mpocTpaHCTBO KOHKPETHLIM 00heKTOM), a mpu A/I” peakIinu — HENOCPEACTBEHHO U3
HoJb-Ilonsa. U 310 TO K€, 4TO S UMeIN B BULY, TOBOPSL O HOBOW MHTEPNPETALUU SUHIITEHHOBCKOTO
COOTHOIIICHHUS.

YcrpoiicTBa BU3yaJibHOT0 HAOJIIOAEHUS ¢ KOMIIEHCUPYIOIIUM 3JIEMEHTOM.

Tenexameps! Hamux AMC He criocoOHBI K JJOCTOBEPHOH OXapaKTepU3aIH OKPYKAIOLIEH cpeibl MHBIX TUIaHeT.
Ha nanHbIii MOMEHT BCst TosTydeHHast HHGOpMAITUs OT HUX SBIIsAEeTCS e3uHbopmarueit. J[pyrumu cioBamu, Ha
Bcex taneTax CoHeUHOW CUCTEMBI IPUCYTCTBYET KU3Hb — UMeeTcs (hiiopa u gayHa, U MHOTOE JIPyroe, 4Yero
HaM I0Ka He y/IaeTcsl YBUJIETh uepe3 HecoBeplleHHbIe kamepbl Hamux AMC (HO TeM He MeHee,
JI0Ka3aTeNbCTBO KU3HU Ha Mapce, XOTsl U KOCBEHHO, ObLJIO OJTHO3HAYHO MOJIy4€HO, HO cei (hakT yropHO
OTPHIIAETCS U CKPBIBAE€TCS — MIOBTOPIOCH, aBTOP HE CyMaclIeIINi, TaHHON paboTe oH nmocBaTuiI 6osnee 20 e,
U BCeTJa JiepKajl CBOM pa3yM OTKPBITHIM Ul HOBOI MH(OpMAIMH, U HE IPUMEHSUT K Hel OOIIeTTPUHSATHIX
CTEPEOTHUIIOB — «ITOT'0 HE MOXKET OBbITh, TIOTOMY YTO HE MOKET ObITh HUKOT/1a»; aBTOP JIMYHO UMEJ JIEN0 C
10/TOOHBIMU TICEBJIOYYEHBIMHU, KOTOPBIE MPUKPHIBAIOTCS JOTMON KaK IMIMUTOM, IOTOMY YTO UM BOBCE HUYETO HE
XOYETCsI MEHATh B KOM(OPTHO 00YCTPOEHHOM CYIIECTBOBAaHUU: « Ecmb au srcuzns Ha Mapce, nem nu ocusHu Ha
Mapce, nayka 06 smom ewe ne 3naem, MonI000U 4e08EK, HO HAM (YUEHbIM) OM dMO20, 6NPOUEM, HU XOJOOHO,
HU dicapkoy. DTO HE YUEHbIE, 3TO Mapa3uThl Ha Telle HayKu 1 oOuiecTnal).

Ji1st BU3yanbHOTO HAOMIOIEHHS ¥ TOYHOM OXapaKkTepH3alii OKpY Kalollel cpe/bl MHBIX TUIaHET, HE00X0IUMMO
BBECTH B BuzyalibHbIe ycTpoiicTBa AMC (TB-kamepsl) koppexmupyrowuii 31emenm (Wid OuHAMUYECKUT
J71emenm), KOTOpPbIi ObLJI ObI OTBETCTBEHEH 3a nepecyeT pa3sHunbI yacTtoT Mexkay CKY aByx nuaner
(mpeoOpazoBaHKe Pa3HULIBI TOTEHIHATIOB): Mpasn. = Mol — Vo2

Ha pucynke 18 n3o0pakeHsl 1Ba TUma Teiaekamep. [lepBoiil THIT — TenekaMepa co CTeKISTHHOM
KOMIIEHCUPYIOUIEH JMH30H 1, KOTOpYIO uepe3 peayKTop 2 BpalaeT 3JIEKTPOABUTATEND 3.




Bo BTOpOM THIIE KOMIIEHCALMSI IPOUCXOUT OJarogaps MPOX0XKACHUIO CBETOBOTO JIyda Yepe3 Bpallarolieecs
100 ocHMIITHpYIOLee JIEKTPOMarHUTHOE ToJie 1, co31aBaeMoro 3/M KaTylikou 2, — 3TOT BapuaHT Haubosee
MPOCT U HAJIEHKEH.

MeToa M3roTOBJICHUS] PEAKMUBHOU 00010UKU.

Wrak. Ha pucynke 6 nmoka3zaHa CTpyKTypa peakKTUBHON 000JI0OUKH, (KOTOPYIO MPUOIUZUTEIHHO MOKHO
CPaBHUTH C ApPMUPOBAHHBIM JK€JI€30-0€TOHHBIM U3eTIHeM): 1 — MeTal MOKPHIBAIOIINIT KOMOMHUPOBAaHHbBIE
KTYThI 2, COCTOSIIIMX U3 BHELIIHUX ITb€30KBAPLEBBIX )KI'yTOB (KENTHIM) U BHYTPEHHHUX 00Jiee TOHKHX
METAJUIMYECKHX JKI'YTOB 3 (30JI0TO, IJIaTHHA — KaK 00JIaJafoIluX MUHUMAaJIbHBIM OMHUUYECKUM
COINPOTHUBIIEHUEM ); OOILIMHI AUaMeTp KOMOMHUPOBAHHOTO KryTa — 20 — 25 MUKpPOH, TUaMETP OTJEIbHOIO
MIbE30KBAPLIEBOr0 KI'yTa OKOJIO 3-5 MUKPOH, TUAMETP OT/IEIbHOT0 METAIUTMYECKOTO KI'yTa MPUOIU3UTENHHO 1-
2 MHMKpOH; 4 — METaJul CLUEIUISIOIIEr0 OCHOBAHHUS 3all0JIMPOBABIIETO BCE «HEPOBHOCTU» KOpITyca — Ha KOpITyce
KOpalJis, Ha KOTOPBIH MPEICTOUT YKJIaKa PeaKTUBHONW 000JI0UKH, Il MAaKCUMAJIbHON €€ CBS3U MOCPEICTBOM
CLETUIAIOIEr0 OCHOBAHUS IIPEIBAPUTEIBHO HAHOCAT MUKPOHACEUKH, CO3al0T MAaKCUMAJIbHYIO
LIEPOXOBATOCTh; 5 — KOPITYC; 6 — T€JI0 PEaKTUBHON 00O0JIOUKH.

I1pe30KkBapLEBbIE KI'YThI 2 U3TOTOBJIEHBI U BBITSHYTHI U3 KBaplia BBICOKOM OYMCTKH U IIPOIYILEHBI YEPE3
MOILHOE JIEKTPOMAarHUTHOE MOJI€ UIsl Y€TKOM OpUEHTAaluy MOJIEKYJI KBapua. Hutu Metammmyeckux KryTos 1,
3 1 4 10IKHBI OBITH U3 )KAPOIIPOYHOH JIETUPOBAHHOM cTaiy. MeTa OKpyKarouii KOMOMHUPOBAHHBIE KTy ThI
(1 1 4) HayararoT METOAOM rajbBaHOCTEIMU. MeTall peakTUBHON 000JI0UKHM UMEET IEKTPUUECKUH TOTEHIHAI
C OTPULIATEIbHBIM 3HAKOM, @ BHYTPEHHHE KI'yThl 3 — MIOJIOKUTEIIBbHBII.

Coopka.

[1epBbIii 3Tam — ykiIaaka CHETJISIOIEro OCHOBAHUS (0AHAKO Y MEHS BO3HUKAET MBICIb, YTO COOPKY MOKHO
IIPOU3BOJIUTH HEIIOCPEICTBEHHO U O€3 HETO).

Bropoii atan — ykinaaka KOMOMHUPOBAHHBIX KT'YTOB U AAJIbHEHIIMM MOHTAXK U3 HUX CETOUYHOM KOHCTPYKIIHH,
3araiika KOHTaKTOB, KOHTPOJIb 1e()eKTOB KOMOMKIYTA.

Tperuii aTam — npou3BOAUTCS yKiIaaka Metaya 1 — 4 (yToIieHrHe KOMOMKTYTa) METOJOM T'allbBAHOCTETUU —
XOJIOAHBIM, KaKk HanOoJiee MaasiM /Ul HeKHBIX U TOHYAWIINX HUTEH KOMOMKIyTa.

Ha pucynke 5 Taxxe cxeMaTHUHO N300paK€HO YCTPOHCTBO pacbUIMTENBbHOM (hOpCyHKH. BHYTpH
IUTACTUKOBOIO Kopmyca 1 pacnosnaraercs MeTajuindeckast Tpyoka 4 Ha KOpIyc KOTOPOH 10/1aHO MOCTOSIHHOE
HaIpsDKEHUE CO 3HAKOM «IUTI0C». BHYTpu Metamunueckoil TpyOku 4 mogaeTcst pacTBOp 3JEKTpoauTa. Takxke
BHYTpPH IUIACTUKOBOI0 TyOyca | pacrnonokeHbl MEHbILIUE 110 JUaMeTpy TpyOkH 3, IO KOTOPBIM MOJIAeTCs
OXJIQXKICHHBIA MHEPTHBIN ra3 10 t +3 + 5 C°. OH pacnbUIsieT pacTBOP IIEKTPOJIUTA B MEITKOIUCTIEPCHY IO
BOJHYIO TIBLIB (a3p030Jh) 14.

Janee, pactiplJIEHHBIA PacTBOP 3JIEKTPOJIMTA MOJIBEPIaeTCs BO3ACHCTBUIO BEBICOKOYACTOTHOTO
JIEKTPOMArHUTHOT'O MOJIS 5 CO34aBaeMOro IEKTPOMArHuTOM, COCTOSIIEro U3 cepaeyHuka 6 (hepputoBoe
KOJIBIIO — CHHUM) U KaTyliek 0OMOTKH 7 (KpacHbIM). Jlanee aekTpoauT BelOpackiBaeTcs U3 coria 8. Mexay
(MeTamIMYecKuM) corioM 8 (aHOIOM) M TMOJIOKKON (JTO0 HEMOCPEICTBEHHO KopiycoM) 13 co3mana pa3HOCTh
MOTEHIMANIOB 3JieKkTponoia 9; 10 — ykiaasiBaeMblit Mmetawt; 11 — koMOuHUpOBaHHBIE KIYThI (11 —
MIbE30KBapLEBbIE XKTYThI, 12 — MeTaNIM4eCKUe XKIyThl); 13 — MeTannueckas moAI0KKa JI10o
HENOCPEACTBEHHO KopItyc (katoxa). CoBMECTHOE KOMOMHMPOBAHHUE 3JIEKTPOMAarHUTHOTO TOJIs, X0JI0/1a,
3aIMTHON CpeJlbl HHEPTHOI'O I'a3a ¥ Pa3HOCTH MTOTEHIIMAJIOB 3JIEKTPOIOJISA IO3BOJIUT MPOBECTH MPOLIECC
YIIO’KEHHS METaJllla METOZIOM TalbBaHOCTETMH HaMHOTO Oosiee 3¢ dekTnBHO. MOIEKyIbI MeTaa
OXJIAKJCHHBIE B PACTBOPE MIEKTPOJINTA U PACIIBUIEHHBIE HHEPTHBIM Ia30M, HIMEIOT BBICOKYIO MATHUTHYIO
MIPOHHIIAEMOCTH (CO3AaHNE HEKOTOPOTO 3P eKTa CBEPXIPOBOIMUMOCTH), U B PE3yJIbTATE YETO
YIOPSIOYUBAIOTCS U PUOOPETAIOT OPUEHTALIMIO IO BEKTOpAM 3JIEKTPOIIONIA, a TaK ke IpruoOpeTaroT
HEKOTOPBIN AMEKTPOCTATUYECKUN OTEHIIA. 3aTEM YK€ Ha BBIXOJIE DJIEKTPOIIOJIE C JIETKOCTBIO «BIIAUBAET»
3apspKEHHBIE M YTIOPSIIOYEHHbBIE MOJIEKYJIbI METallla B IOJUIOXKKY (J1M00 HEMOCPEICTBEHHO B Kopiyc 13), Tem
caMbIM, pa3 3a pa3oM, YTaIUIUBasl CETKY, COCTOSIIYI0 U3 KOMOWXKIyToB 11; 15 — kanau o6e1HEeHHOTO
(oTpaboTtanHoro) snekTpoiuta. COopka peakTHBHOM 000JI0UKHU J0JIKHA TPOU3BOAUTHCS M0/ HEKOTOPHIM
YTJIOM, YTO MO3BOJIUT CTEKATh OTPaOOTaHHOMY PAacTBOPY 15 B HEKOTOPYIO EMKOCTH JJISl €r0 MOCIEYIOLIETO
o0oraieHus: 1 IpUMEHEHHUS.



51 He nHXeHep-MeTaJUIOBE, a TIOTOMY 3aTPYAHSIOCH CKa3aTh YTO-IN00 KOHKPETHOE OTHOCUTEILHO TOHKOCTEN
nporuecca cOOpKH, MaTepHaoB, UX CIEIU(PUUHBIX 0OCOOCHHOCTEH U mpodyero. Mory KOHCTaTUPOBATH JIHILb
OCHOBHBIE TPEOOBAHUS — HAIIBLIIEMBI METAJIT JOKEH ObITh: YPEe3BbIYAIHO KAPONPOYHBLIM, 00J121aTh
KpajiiHe HU3KOH TenJI10NPOBOAHOCTHI, 00JIA1aTh BHICOKOI 3JICKTPONPOBOIHOCTHI0, HMETh BBICOKM
K03 PunmeHT pacnpocTpaHeHus YIPYITUX MEXaHHYECKHUX KOJIeOAHM i, 10J17KeH 00/121aTh OTJIHYHOM
THOKOCTBIO M YIIPYTOCTBIO.

[ToBepXHOCTH PEAKTUBHOM 000IOYKH JOJKHA OBITh MI€aTHHO TJIAKOM, 3aM0TMPOBAHHON (YTO B MPUHITHUIIE U
JOCTUTAeTCs MPH YKIAJAKE METaJlla METOJIOM raibBaHOCTErHH), 0€3 OCTPBIX BBICTYIIOB, IIENeH, KaKUX-TH00
HajacTpoek. MHaue Frez HEeMHHYyeMO pa3pyLIUT MalIMHY CTOSIMMMU BoJiHaMu — Frez qomkHa cBo60IHO
00TeKaTh KOpIyc KOpaois.

[IpoaympIBast MPUHIMITAATIBEHOE YCTPOMCTBO MOJ00HOM MAITUHBI, aBTOP MPHUIIIEIT K BEIBOIY, YTO KOPITYC
amnmnapara J0JbKEH ObITh MHOTOCJIOWHBIM (OTCUET OT BHEIIHEH MOBEPXHOCTU BO BHYTPb):

1 — peakTuBHast 000J104YKa C MATPULEH-TT0AJI0KKOM;

2 — CJIOM NEKTPOMArHUTHBIX CETMEHTAPHBIX KaTyIIEK;

3 — BuOporacsuii 1 repMeTU3UPYIOIINI CII0H (CUIMKOH, PE3UHA);

4 — TEpMOU30IUPYIOLIUI CIIOMH;

4 — OCHOBHOM HeCyIIU KapKac;

6 — paIoUTIOTIIONIArOIIHH cJIo (MHOTOCHOKHAas PIIM-nipokiiagka 1 MHOTOCIIOHAS METaNIM3UPOBAHHAS
¢oibra), I MpeIOXpaHSHHSI TUJIOTOB OT 3/M U3ITYYCHHIA.

Ha pucynke 13 moka3aHbl TUITBI COSTMHEHUN MEX Ty COO0H KOMOMHHUPOBAHHBIX KT'yTOB. THI A mperonaraer
MPOCTYIO CAaKKy MEPEKPELIMBAIOIINXCS MEKIY COOON HECKOIBKIX KOMOMHHPOBAHHBIX JKI'YTOB OJTHOCTIOWHON
peakTuBHOM 0005104KH (3 — 4 kryToB). Tun B — cnaitka MHOTOCTIOMHOM (710 6-TH KT'yTOB OJJHOBPEMEHHO)
PEaKTUBHOUN 000JIOUYKH.

1 — mbe30KBapLEBbIC )KTYThI; 2 — METAJUIMYECKUE )KTYThI; 3 — METaJU1 OKPHIBAIOIIUN KOMOMKIYTHI; 4 —
MOJUIOXKKA; 5 — Kopmyc; 6 — MecTo criaiiku. Ha pucynke 14 mokas3aHbl TUIIBI PACIIONOKEHUS KOMOMKTYTOB B
TeJIe PEaKTUBHOM 000I0YKHU: CeTKa B BUe pOMOOBUAHBIX ssueeK — B, ceTka B BUJie KBapaTHBIX siueek — A; 1 —
KpacHbIe TOUYKH — MECTa CIaeK KOMOMKIyTOB. PHCYHOK pe3oHupyIoIiel BOJIHbI Oy1eT HaMHOTo Oosiee
yIOpaBIsieMbIM €CIIH KaXkas suyeiika OyaeT MUTaThCsl OTAETBHBIM IIPOBOJIOM OT OOPTOBOTO KOMITbIOTEpa ().
Jlnst xoprryca qoctatoyHo 2-3 npoBoja (—).

Ha pucynke 8 noka3an npumep Toro, 4To MOXET JAaTh OTACIbHBIA MUTAIOIIHNI POBOJ, MOCHUIAIOIINN
9JIEKTPOTOK B HEOOXOAMMBIE TOUKH B PEAKTHBHOM 000JI0UKe: A — cama CeTKa yJI0KeHHas! B TeJie PeaKTUBHON
o0onouku; B — Bpamaromuecs ropusontanbHo; C — pasaenbHble, coeAuHsomuecs B Touke S; D — Geryiue
BepTUKaJIbHO. [IoBTOpIOCH — paguaibHO pacnpocTpaHsiiouyocs Frez Heo0xoanmo 00si3aTebHO
3allUKJIMBATh, IOCKOJbLKY TEXHOJOTHH 0T ITOr0 OYAYT MAKCUMAJIbHO 3P (heKTHBHLIMH M CTA0WILHBIMU:
1 — 3anmkJIMBaHue cyneppe3oHaHca Oy/eT aHAJOTHYHO reOMeTPUM IPABUTALMH; 2 — PAAHAIBHO
pacxoasiniuecsi pe30HMPYIOLINe BOJHBI MONMPOCTY Pa30pPBYT TeJIO MALIIMHBI 0J00HO B3PBIBY, M JIUIIb
3akpyunBaHue Frez Tpancgopmupyer paguajibHyl0 CHIIy B IeHTpOcTpeMuTeabHy0. HeoOxonumo
OCHOBATEJIbHO TIOAKCIIEPUMEHTHPOBATH ¢ KOH(puUrypaiueil Frez — BoiHe BO3MOXKHO, YTO 3TO OTKPOET Maccy
HOBBIX ceKpeToB. CekpeT A/[" TeXHOIOTHI HE TaK YK U CIIOKEH, €CJIM BAyMaThcs. Borpoc B TOM — cMOTyT 1T
HaIIM UHXEHEPhI U KOHCTPYKTOPA MOJHOCThIO pa3paboTaTh TEXHOJIOTHUU UX MPOU3BOACTBA. Ha maHHbBIH
MOMEHT, HACKOJIBKO 5 MOTY CYy/IUTh 00 YPOBHE Pa3BUTHSI HAHOTEXHOJIOTHI, 3TO YK€ HE OyJIET SBIATHCA
HEIPEOI0IUMBIM TEXHUYECKUM MPETSITCTBUEM.

IMpuauun pa6orsl A/I' — (HOJL) TEXHOJOTHH
(I/IMHVJIBCHO-DPBOH&HCHBIC TeXHOJIOI‘]/II/I)

Htak, Bel nMeeTe MaTeMaTnyecku 000OCHOBAHHYIO CYIIHOCTD SIBJICHUS PE30HAHCA, a TAaK)Ke HAOpPOCKH
TEXHOJIOTHI Ha 0a3e JaHHOTO siBJIeHUs. JaBaiiTe mpeacTaBuM, Kak OHU paboTaroT. OT HEHTPATBHOTO
KOMITBIOTEpa Ha KOPITyC KOpalIIsi MOAAETCs AIEKTPUIECKUIA TOK C OTPHLIATEILHBIM 3HAKOM (—), a Ha
[EHTpaJIbHBIE (30JI0ThIE JIN0O TUIATHHOBBIE) MPOBOHUKHA KOMOWHHUPOBAHHOTO KI'yTa CO 3HaKOM 1uttoc (+). DJ1C
I umeer nanpsixenue U, cuity Toka A U 4yacToTy V, M oJlaeTcs Ha CETKY COCTOsIIEN 13 KOMOMHUPOBAHHOTO
KTyTa. BBIBOIBI OT IEHTPATBHBIX POBOJHUKOB CEMapaTHO-MHINBHLY AJTbHO TIOKITIOUAIOTCS K OOPTOBOMY
KOMITBIOTEpY. VX KOJJIEKTHUBBI OyayT 00pa30BhIBaTh KOJUIEKTOPHBIE IUTeH(Bl. BopToBO# KOMIBIOTED
MOCPEICTBOM UHINBUAYAIBHBIX MUTAIONINX JIEKTPOJIOB CIIASHHBIX C IICHTPAIBHBIM MPOBOJIHUKOM OT/ICIHHO
B3ATOH STYCHKH CETKH PEaKTHBHOW 000JIOUKH 3a/1a€T PUCYHOK PE30HHUPYIOMINX BUOpaLuii OETyHX 1Mo KOpIycy
Kopabisi, popMUpYsT PUCYHOK B BHJIC CITUPAIIH, OeTymux nojioc u T. 1. (puc. 8 B, C, D). [1be303mekTprudeckue



CIIUPAU-KTYTHI (pUc. 6, 13 ) OTHOBPEMEHHO SIBIISIOTCS M U30JISITOpaMU (MEXAY HEHTPAIbHBIM MPOBOJIHUKOM U
METaJJIOM KOpITyca) U aKTUBHBIM AJIEMEHTOM PEaKTUBHOM 000J0YKH, KOTOPBIE MO BO3ACHCTBHEM
MIEPEMEHHOT0 TOKa OyayT CXKMMATBHCS U Pa3KUMaThCs. YTIPYrue MeXaHn4ecKrue Kojiebanus mbe30KBapia OyyT
NepeiaBaThCs Ha METAJUI PEaKTUBHOM 000JI0YKHY B ONpeieNieHHbIe TOUYKU, 00pa3ysi TeM caMbIM HEOOXOIUMBIi
SHEPro-CUJIOBOU PUCYHOK — pUC. 8.

HeobxonumMo noHuMaTh ONpeeeHHy0 0COOEHHOCTh JaHHOM TEXHOJIOTUU — (POHT HANPAKEHHOCTH (30HA
a/T peaxiuu Uv 30Ha cynepcummempuu) a/r noJjas 0yaeT HaX0AUThCs Ha (BepHEe — CKOJIb3UTh 10)
BHeIIIHel MOBEPXHOCTH Kopnyca (peakTuBHOM 060moukn) A/[" MaIuHel (10 JIOCKOCTH 30HBI PEaKkIiu), HO
He B caMOM TeJie Kopmyca (puc. 23).

[Ipy ® = wo xKopabiib (ycaosue me*x(1)—me?x'(1) — aBTOPE30HAHC, aHTUTPABUTALINSA) TOCPEACTBOM
PE30HUPYIOLINX MEXAHUYECKUX BUOpaIMil peaKTUBHOM 000JI0YKH BOIAET B (MEXaHUYECKUI) PE30HAHC C
(rpaBUTAIIMOHHBIMHU BOJHAMH) YaCTOTOH (JaHHOM) IIAHETHI Wo, — IPOU30NUIET IPAaBUTALIMOHHBIN KOJLJIAIC,
KOpalJib OKYTaeTCS U30JUPYIOIINM CHIIOBBIM (aHTHUIONIAPU30BaHHBIM) TTosieM (E°°-F°°); on BoieT B
CUHTYJISIPHOE HOJIb-IIPOCTPAHCTBO. B 1TaHHOM coCTOSIHUM KOpalib aOCOMIOTHO HE MOABEPKEH BIUSHUIO
IUTAHETHI, B YACTHOCTU TPaBUTALIMOHHOMY. B JaHHOM COCTOSIHMM OH MPECTaBIIAET CO00M Kak ObI
MHUKPOYACTHUIYy MaKpopa3MepoB (BO3MOXKHO TOUHEE ObIJIO ObI CKa3aTh — 8UPMYAnbHYIO Yacmuyy, Kopadiib
cmaHosumcs eOUHbIM ¢ Hoab-Ilonem u eounvim co ceoum mampuunovim E°°-I°°-F°°-06vexmom). B manaoM
COCTOSIHMM MAIlIMHA MOJIHOCTBIO N30JIMPOBaHa OT BIMSHUNA BHEITHETO MUPA 30HON CYNIEPCUMMETPUN CUIIOBOTO
nosisg. Kopryc MammHel J0JKeH UMETh JOCTATOYHYIO POYHOCTh U CONPOTUBIISAEMOCTh 3HAUUTEIBHOMY
JIABJICHUIO OKa3bIBAE€MbIM (KOJIJIANICUPYIOLIMM) H30IUPYIOIIUM SHEPrO-CHIIOBBIM I10JIEM, & TAKXKE BEPOSTHO
Ype3MEPHO BBICOKOM TeMIIepaType IoJis, BOZHUKAIOIIUX [IPU a8mope30Hance noinom. B tTaHHOM cocTosSHUU
KOpPabJib MOXET COBEPILATh CKOJIb YTOIHO CI0KHbIE MAaHEBPbI HA OOJIBIION CKOPOCTH — pHUC. 1 1: MTHOBEHHO
CTapTOBaTh, COBEPILIAThH PAa3BOPOTHI MO OCTPHIMHU YIJIaMU, MTHOBEHHO OCTAHABIIMBATHCS — U BCE ATO HA OYECHB
OO0JBIINX CKOPOCTAX. B 1aHHOM cilydae MMeeT MEeCTO He KJIACCHUECKOe NepeMellieHUe B IPOCTPAHCTBE
(moctymarenpHOE), a agmonpoexkyus Uim eonoepaguueckasn npoexkyus (puc. 11).

Cuna Frez Bo3HHKarOIasi ¢ BHYTPEHHEH CTOPOHBI ITOpTalia co3aeT Opelib — TpaHC(hepTHBIA TYHHENb MO0 B
IpocTpaHcTBe chephl JaHHOM IU1aHeThl, 100 B cepbl uHbIX M1aHeT. Cuna Frez renepupyer cuiy Firansf,
KOTOpast IEPEHOCUT/TeNenopTUpyeT MaTepuio yepe3 Houb-Ilose (B npunimne Frez u Ftransf 3T0 0HO 1 TOXe —
yacTHbIE Mpou3BoAHbIE OT F°°), mponcxoaut numib ¢a3zoBelii nepexon Frez B Firansf — 3a monu cekyHabl).
PaccTosiHre Mexry BXOJIOM M BBIXO/IOM paBHO HYyJt0. Bxon u Beixon otHocuTenbHsI (puc 30 a). A/ cuiioBoe
TI0JI€ OPTaIa/KOpadsi B CUITYy PA3HOCTH MOTEHITHAIOB JIBYX MPOCTPAHCTB («d(DPeKT cooOmaromumxcs
COCYZIOB») — CHHTYJISPHOTO-TI0JIEBOTO U TOMOJIOTUYECKOTO-TUCKPETHOTO, OYIET U3JTydaTh U3 HOJb-
MIPOCTPAHCTBA IIMPOKUHN CHEKTP FMEKTPOMArHUTHBIX U3IyUYEHHUH (K IEpUPEPUN OT 30HbI CYNEpCUMMempuu
OyIeT MPOUCXOIUThH CTA0OMIIbHOE HapyIlIeHHE CYTIEPCUMMETPHUH), a BO3AYX BOKpYT Kopabms/moprana Oyier
MOHU3HUPOBATKCS JI0 TOPSTUEH IJI1a3Mbl, H3-32 YeTO BO3MOKHA KpacoyHas JIOMUHECIISHIIHS, JIN0O 1aKe 0YeHb
KECTKOE M3NydyeHue. Ha kopmyce MaluHbI, B IJIOCKOCTH pa3pbIBa MIIaHETAPHON TKaHU MPOCTPaHCTBA-BpEMEHHU
Oynet npoucxoauts smMuccus F°—Eo (310 TO %€, uro u BI'B), koTOpast no3Boiut npeHeOpeub 3aKOHaMu
rpaBUTAIUH.

[Ipu mpancpezonance MPOUCXOINT JIUITH MTHOBEHHBIN MPBDKOK-TIEPEHOC B cpepy WHOMU TuIaHeTHl. B3rnsHurte
Ha pucyHok 10, 12. BHagane kopaOib «HaCTpauBaeTCs» Ha YaCTOTY UCKOMOM TUIAHETHI, TPUMEPHO TaK XKe, KakK
4eJIoBEK B paanoananasone. Hactpousuince B pe3oHaHce KOpaliib, IPOCTO «BBIBAIUTCSA» B cpepe ee BINIHUSA,
MTOCKOJIBKY:

a) — Oosblilee NPUTATUBACT MEHbIIEE (JaHHBIA IPUHIINII, B YaCTHOCTH, UCTIOIb3YETCSI B OCHOBE 3a3€MJICHMS);
0) — npu nepeMenIeHnH MOCPEACTBOM TUTAHETAPHBIX YACTOT pelIaroliee 3HaueHne MMeeT HHANBUAYaTbHO-

IUTaHEeTapHas XapaKTepUCTUKa () MPUCYIIas TPAaBUTAIIMOHHOMY HOJI0 KaXKIOW IJIAHEThI, — 00 3TOM yxKe
TOBOPHJIOCH B CAMOM Hauaje — T.H. He Y4umblédemds 4acmomuds XapaKkmepucmuxka niauemapHoz2o nopsaoka
(o), mpucymas kodh UIIMEHTY MPONOPIHUOHATEHOCTH — M.

B) — CKOPOCTh TMIepEMEIICHHUS, TTPEIMTOIOKHUTEIHHO OYIET MPAKTUISCKU MTHOBEHHON (KOCMUYECKH KBAHTOBBIN
OpOUTANBHBIN IIEPEXON)

Crannysamuy (Wi moukamu cea3u) B JAHHOM ciavyae ciaykat camu riaHeTel (Tounee — CKY maaner). [Tepenoc
nocpeacTBoM Holb-Ilonst (abcorromnozo i mampuyro2o npocmpancmea) 3aiMeT CEKYH/IbI, TOCKOIBKY 3TO
yxke ungnayuonnasn ckopocms (puc. 10 a, 12). CumBoandeckas 3anuch Nporecca aHTUTPaBUTAITHOHHON
peakuuu JeMOHCTpUpYeT ocHOBHBIE (pa3sl (puc. 10 a, 12):

1) — HacTpoiika — W1.2'3'...n) = Wo;

2) — Bxox B Honb-Ilone: me*x(1) => E°° B ogHo# Touke mpocTtpanctsa (CKY);

3) — BbixoA u3 HoJb-Iloms: E°°=> me?xa.2'3'...n) B apyroi ero touke (CKY);




mc? — 1oKas3aTeib HATnIus KOPITYyCKYJIAPHO-BOJTHOBBIX CBOMCTB MaTCpruajaIbHOIO 06’I)CKT21, a TAKXKXC KOJIMYECTBO
notHOU SHeprun Eo 3akimoueHHON B Macce 00bEKTa TTOCPEICTBOM IIPUHITUIIA OTKPHITOTO A¢ bpoiinem.

A/l (TeJ1IenmOPTAIMOHHBIN) MOPTAJ
NN

«JB83 L Hible BPaTa-

Wrak. Ha pucynke 30 a u b u3o0pakeH Tak Ha3bIBaeMblii mopTan. OH COCTOUT U3 MJIACTHH PEAKTUBHOM
000510ukH 1 cOOpaHHBIX MO MPHUHIIUITY COIJIa BOCHHOTO CaMOJIETa, CIOCOOHOTO U3MEHSTh CBOIO T€OMETPHIO.
[Topran npu @ = @o 1 yrioMm B mpesenax sin o 0° u 90° co3gaer TpanchepTHBINA TYHHEb, KKPOTOBUHYY,
JIATbHOCTh KOTOPOM 3aBUCHT OT hoKyca 4 mopTajia — TO €CTh JATbHOCTh IEUCTBHS MOpTaia 00yClIOBIeHA
reoMeTpHei ero yria sin.o . JlanbHOCTh neicTBUs mopTana onpezensercs no reopeme [udaropa, u o
CrielMaIbHbIM TabauaM (3HAYCHU TPUTOHOMETPUIECKUX (PYHKIUN yTioB) — cM. puc. 30 d.

Mexny Toukamu 6 u 3 00pa3oBaH TpaHCHEPTHBII TYHHEND (AUCTAaHIIMPOBAHUE), U HET MPOCTPAHCTBEHHON
npotrskeHHocTu: R Mexay Toukamu 6 u 3 paBHo Hysto (R=0); nepeHoc MrHOBEHHBIN (Yepe3 HOJIb-
npoctpancTBO). [Ipouecc nepenoca nocpeacTBOM HOJb-I101s1 MOKHO paccMaTpuUBaTh

JTBOSIKO:

|1 — KaK KpaTKOBPEMEHHOE Pa3Nio’KeHHE MaTepUATBHOTO 00BEKTA ME* HA COCTABJIAIONIYI0 ero sHepruto Eo u ee
MEPEHOC MOCPEACTBOM CUHTYJISIPHOM MOJIEBOM Cpe/Ibl C MOCISAYIOMIEeH «MaTepran3auen»; u

2 — obpa3oBaHue MOPTAIOM TpaHC(HEPTHOTO (IHEPTO-CUIIOBOT0) TOHHENS U IepEMEIICHUE IO HEMY
MaTepHAITBLHBIX O0BEKTOB — YKe 0€3 pa3IoKeHUsI Ha COCTABJISIFONIYIO YHEprur0. Ha Moit B3I, 1 COTIIacHO
MPUHIIMITY OTHOCUTEIBHOCTH, 00€ TOUKHU 3PEHUS PAaBHOIIPABHBI.

[Teperoc mc? Oyaet nmpoucxoauts B Houb-I1ose B Bune I-E-F-06vexkma, MOCKOIBKY JIFO00H 00OBEKT BHEIIIHETO
Mupa (0T aOCTPaKTHOTO 10 OOBEKTUBHBIX) UMEET MampuiHo2o NHHOPMAITMOHHO-IHEPTO-CUIIOBOTO IBOITHUKA B
Houb-11oe.

JlaHHYIO UJIeI0 MPUMUTHUBHO OTpa)kaeT pucyHok 30 c.

Hoesa (I-E-F-06vexm) 110060ro MaTepuaabHOTO 00beKTa (OT 2JIEMEHTAPHON YaCTHIIBI JJO TATAKTUKH) B HOJIb-
ITone MoxxeT ObITh BbIpakeHa Kak: I°° object = McZobject. 31€Ch E°° object 6€3 yiiepOa MoxeT ObITh 3aMeHa Ha [°°
object — UH(OpMaLIMIO-udero o0bexTa. B cuity uero Bo3MokeH U o0paTHbIil nporiece mpu tenenopranuu: E°
oOpatutcs B mc? ¢ ee OpUrHHATBLHBIMUA MOAYCAMM U aTprOyTaMH, T.€. ATOMHO-MOJIEKYJISIPHON CTPYKTYPOH, U
BBITEKAIOIIUMHU OTCIOZIa OBIBIITUM IIBETOM 00BEKTa, €ro (OpMOii, BECOM, 00bEMOM, XMMCOCTaBOM, U T. 1I. U T. 1.
— MTHOBEHHO U €CTECTBEHHO. DTO CTAHOBHUTCS BO3MOXHBIM B CHITY TOTO, 4T0 E°°-F°° 06naaer kauecTBoM
unghopmamusnocmu — I1°°, cinenoBarenbHO, KAYECTBOM (T100aIbHON KOcMostornueckoit) [lamsitu, umu, B cuty
TOro, 4to HoJb-Ilone ob6nagaet cBoiictBoM Ilamsitu ['moGansHoro Ilos.

Heo6xoauMm nuib pe3oHaHC Ha YacTOTE IJIAHETHI (CYNEepPPEe30HAHC) U YTIIOBOM MOMEHT (COOIOACHUE YCITOBUI
rpaBuAnHAMUKHN), U Frez (unu Ftrans) cienaer Bce ecTeCTBEHHO-aBTOMATHYECKH.

Frez B TounocT paBHa mc? 00bekTa. Frez — 370 AuickpeTHas mpousBoaHas oT ToTabHOU Fo° (Co°-E°°). Pa3zmep
BBIXOJIa 5 paBeH B TOUHOCTH pa3Mepy Bxoza 6.

Paznuanoro pona mperpasasi (CTEHbI, 3€MHBIE TOJIIIIH ) HE UMEIOT 3HAYCHUSI.

IlpennonaraeMas 3aBUCHMOCTE JIAIbHOCTHY JICHCTBYS 1IOPTaia OT T€OMETPHUH IJIACTHH OCHOBAHA HA:

1 — rumoTese, YTO B HOMb-IpocTpaHcTBe (B [ mobanbHoi DHepro-UupopmaTtuBHOt CTPYKType Kak B
MampuyHotl cynepcmpykmype ioanepxxkuBaronieit npoexyuro E°° B me?) nefictByer 6azonas Hoes
OCHOBOIOJIATAIONIEr0 KPUTEPUS HPOCHIPAHCHIEA KAK TAKOBOTO — 3 UMEHHO — HPOMANCCHHOCIU 00beKIM08 U
UX G3AUMHOI omOaIeHHeCcmy (C AaBTOMATUYECKU IPUBI3aHHON NPOrpaMMoOi ee MPaKTUYEeCKOW peann3aiuy —
83auMHOU 380a0uuU 2pagoe BI'B 6 4-D ; cM. BbIIIIE), U

2 — Enqunblii (C°°-E°°-F°°) I10TOK (IpU NPOHMKHOBEHHUH B YMIUPUYecKYI0 BeesieHHY10, yike kak BI'B)
€0001I2eT CTPYKTYPHYIO OPraHU3alMI0 paBHOOeaApeHHOro TpeyrojbHuka sMmnupuyeckomy Mupy, (¢
nocJjeayouiei 1npdepeHunpoBanHoi ¢gpakranusanmeii U B3aMMHOM KoppeJsiliMeil MHOKECTBA ero
3jieMeHTOB). ["oBops npoie, Ennnblii (C°°-E°°-F*°) IloTok (¢ I-E-F-06vexmamu) nuddepeHunpyercs B
MIMpudeckomM Mupe 1o npuHuMny (PaBHOOEIPEHHOI0) TPEYIOJbHHUKA, C 00PA30BAHHEM MATEPUHU H
NPOCTPAHCTBA-BPEMEHH IJIAHETBI.




A" SHEPI'ETUHKA

DJIEKTPOreHepaATOPbI.

TensoBou

Teopusi A/I' yueproregeparopa Nel

[Ipu ® = wo (ycinoBue me2x(1)—me*x(1) u npu Sr # 100% u (3amkuyThIit) yroa = 0° (360°) - Bbixoa Eo
(T.e. yrasl noprana/reHeparopa, paBHsle sin o Oe u sin o 90¢€ sBIIsIOTCS yrilaMH Bbixoza 3Hepruu Eo — cm.
«1onoxeHus I'paBuinHaMuky, ABTOPE30HAHCY, MYHKT 4 — «4aCTHBIN ciayyall 1S TEIJI0BOro
SHEpProreHepaTopa).

['enepaTop sHepruu n300paxxeHHbINH Ha pUCYHKE 16 mpeacTaBiseT NepBblil TUIl SHEProreHepaTopa Ha
MIPUHIUIIE PE30HAHCA MexaHuyecko2o Ha yacToTe raneTsl. OH npezacTaBiseT coooi kamepy 2 ¢
(bUKCUPOBAHHOM PEAKTHUBHOM 000JIOUYKOM PaCIIOI0KEHHON TT0 BHYTPEHHEH CTOpOHE. YTOJ KaMephbl paBEH HYJIIO
— 3TO YroJ BeIX0Jla S3HEpruM. B kamepy-peakTop 2 nomelieHa MeHbIas 1o pazMepy kamepa 4, BHyTpU KOTOpO
IUPKYJIUPYET TEIUIOHOCUTENH (Bosa). Boaa mos maBinenunem nojaercs B Kamepy 4 yepes BIyCKHOM (0OpaTHBI)
kianaH 7 natpyOka 1. B 1ieHTpe kamepbl 4 npu yCIOBUH @ = Mo (YCIOBUE asmope3onarnca) oopasyercs hokyc-
Opellb B 3HEPronoJse U3 KOTOporo (1o NpUYMHE HaBEACHUS Pa3HOCTU MOTEHIIUATIOB MEXAY CUHTYJISIPHBIM
M0JIEM U AMCKPETHO-JIOKAJIbHBIM T0JIEM T'eHepaTopa) npoucxoauT smuccus Eo (31ech: HHTEHCUBHOE TEILIOBOE
u3NyuyeHue, ropsyas miasma). Boga 6yaeT noutu MrHOBEHHO BPIBOOOPA3HO HarpeBaThes. Yepes BhITyCKHOM
KJarnaH 6 natpyOka 5 map BBIBOAMTCS Ha JUHaMO. ['eHepaTop caMo10cTaTO4eH, AeUCTBYeT 0e3 moTpedieHus
TOIIMBA. EMHCTBEHHO YTO, AJIS €70 3aIycka HEOOXOUM JIMIIb CTAPTOBBIA aKKYMYJISTOP + 3a1aloluit
re"epatop. [locie 3amycka cuctema aBTOMaTU4ECKH EPEXOAUT B PEXKUM CaMOMOACPKAHMSL.

JJIeKTPUYECKNH

Teopusi A/I" sueproreseparopa No2

JIEKTPOMATHUTHBIN PE30HAHC NPH O = Mo (wg = wop) ABJISETCHA YCJI0BHEM 00pa30BaHUA
3JIEKTPOMATHMUTHOM HOJIb-Opeliu, Yyepe3 KOTOPYIO B CTOPOHY ¢ HAMMEHbIIUM CONPOTHBJICHUEM
NPOMCXOAUT OTTOK HEPIHH.

ba3oBbIil npuHIUN 1eHCTBUS JAHHOTO T€HEpaTopa — PE30HAHC 2IeKMPOMASHUMHbIL HA YaCTOTE IJIaHETHI.
[TooOHBIN TeHepaTop, Mo CyTH, SIBIIETCS MpecaoByThIM reHepaTopoM Hukomnsr Tecna ¢ KI1J] npeBsimaromumm
100 %. U s10 He panTacTuka. ['eHepaTop mogo0HOro THIA HEKOra ObUT cOOpaH reHUalbHBIM cepOoM, OJTHAKO
B CHJIy psiia IPUUYMH €MY IPUIUIOCH IPEKPAaTUTh UCCIEA0BAHNS B JaHHOM HanpasieHuu. OHaKo, B
MHOTOYHCIICHHBIX UCTOYHUKAX MPUBOIUTCS IPYroi THUI reHepaTopa, KOTOPHIM OH TaK)Ke 3aHUMAJICS —
TeHEepaTop ACUCTBYIOIIMI HAa IPUHLIKAIIE TepMonapsl. Ho kpaiiHE COMHUTENIBHO, YTO IPUHIIUI TEPMOIAPHI
MO3BOJIUT XOTh Koraa-HuOyap nepeBasiuth 100 %-it mopor KII/I.

Wrak. Ha pucynke 17 npuBeneHa NnpuHIMINAIbHAS CXEMA YIEKTPOr€HEpaTopa, 8 UMEHHO — PeakmueHo20
mpancghopmamopa NEUCTBYIOIIEMY 10 IPUHIUILY wg = wop (YCIOBUE asmope3oHanca (31eCh:
3JIEKTPOMArHUTHOT0)), TJIe: wg — IUKIMYECKasi 4acToTa Kojae0aTeIbHOr0 KOHTYpa IEPBUYHOM (PeaKTUBHOM)
00MOTKH; wop — yacTota CKY; A — nepBuuHas (peakmuenas) 0OMOTKa — KoJieOaTeIbHbIN KOHTYD; b —
BTOpPUYHAs OOMOTKA (TTOBBIIIAONIAs U CHUMatoMIas); B — mMHUN Hanps»KeHHOCTH 3J€KTPOMarHuTHOTO nos; I




— 33JIal0IIMI F€HepaTop YacToT; AK — CTApTOBBIA aKKyMyJisiTop; [{ — yacTh U30bITOYHON SHEPTHH OTBOAAIIEICS
Ha camonojziepkanue; E — apromaTnyecknil epekiroyareab HCTOYHUKOB ITUTaHUSI.

[TepBuuHas 0OMOTKA AJIs1 P)KOHOMUU MECTa U MaKCUMabHOU 3()()eKTUBHOCTH PaCIoNiaraeTcs BHyTpU
BTOpUYHOU. B feiicTBUTEN HOCTH peanibHasi CXeMa HAMHOTO CJI0YKHEE — HE0OXOJUMBbI CTAOUITU3UPYIOIINE U
BCIIOMOTATEINIbHBIE MOACUCTEMBI, OJTHAKO 0a30Basi 4aCTh MPUHIUITHAIBHO BRITJISIIUT UMEHHO TaK.

KTto-TO MOXeT ckazarh, 4TO NaHHBIM TpaHCHOpPMATOP BeCbMa HalIOMUHAET BHICOKOYACTOTHBINA TpaHchopmaTop
Tecna. Buemne — na. Ho umerores cyniectBeHHbIe pazinnuus — TpaHcopmarop Tecna aeiicTBOBal IMEHHO B
BBICOKOYACTOTHOM JMana3oHe (BbICOKas 4aCTOTa ero reueparopa Oblia kpatHa cBepxHuskoi yacrote CKY).
JlanHblii ke Tpanchopmarop paboTaeT Ha CBEpPXHU3KHX YacToTax. Bo-BTopsix, B Tpancopmarope Tecna
nepBUYHasg 0OMOTKa PE30HHUPOBAJIa CO BTOPUYHOU. 371eCh K€ MepBUYHAsA 0OMOTKA PE30HUPYET C 3/M IMOJIEM
TUTAHETHI, 2 BTOPUYHAS CHUMAET U OJJHOBPEMEHHO IMOBBIIIAET HABOJUMYIO H30BITOYHYIO SHEPTUto. ba3oBbrit
MPUHLUIT JEHCTBUSA JAHHOTO T€HEpAaTopa — CO3aHNe PA3HUIbI NOTEHIHMAJIOB MY 3/M I10JIeM FeHepaTopa
U 10J1eM IJiaHeThl (BooOe ke — Enunsiv ['nobansabM [losiem gepes qucKpeTHO-JIOKAIbHOE MOJIEe TIIAHEThI —
AQHAJIOTUYHO A8MOPEe30HAHCY NOIHOMY) IPU aBTOope3oHaHce. IIpu c006.1101eHUH JTAHHOTO YCJI0BUS HMeeT
MecTO 3 deKT aHAJOTHYHBIA IDDeKTY c000IAKIMXCH COCY/IOB — IIPH Pe30HAHCE MEPBUYHOI0 KOHTYPA
reHeparopa ¢ 3/M 1oJieM IJIaHeThl (Cyneppe30HaHc) NPOUCXOAUT 00pa30BaHue MEKI1Y HUMU
«PE30HAHCHOM HOJIb-0pelin», M MOCKOJbKY 3/M 110JIe IJIAHEeThl HECPABHUMO IIPEBOCXOAMT MOTEHIHAJ 3/M
110J15l TeHePATOoPA, MOCTOJAbKY B I0J1e N0CJe/IHero (T.e. B CTOPOHY ¢ HAMMEHBbIINM CONPOTHBJICHHEM)
HAYMHAET OYKBAJbHO «BbUIABJIUBATHCH» IHEPIUs — B IAHHOM clyyae djiekTpuieckas. KoanuecTBo
M3BJIEKAEMOW YHEPIUU U3 SHEProNOs IIAHEThl 3aBUCUT JIMIIb OT IPOEKTHOW MOITHOCTH reHeparopa. OaHako
MaJjio KTO 3HaeT, uyTo Tecna paspadoran reneparop ¢ KI1/] 6onee 100% paboraBminii Ha CBEPXHU3KHX
4acToTax, U3-3a KOTOPOTO Ha HEro ObUIO COBEPIICHO MOKYIIEHHE — B €r0 JIA0OPaTOPHIO HEU3BECTHBINA OpOCHII
00MOy, HO IO CYACTIIMBOM CIIy9allHOCTH M300peTaTeNb He ocTpaaan. PaboTast Haj paguocraniueii B
Konopano-Crpunrc, Tecna BriepBble BIUIOTHYIO ITOJOILIET K MEUTE CBOEH KM3HU: OH 3asBUII
(MHAHCUPOBABIIEMY CTPOUTEILCTBO (Uepe3 kommanuto Bectunraysa) [Ixony [Tupnonty Moprany, 4to emy
HAaKOHEII «yJaJIOCh 3aXBATUTh SHEPTETHUECKOE T10JI€, KOTOPOE OKPYKAET 3€MJII0 U HAIIOIHAET IPOCTPAHCTBOY.
[Ipuyem KITI0UOM K HEMY SIBUJIMCh HE CBEPXBBICOKHE KOJIeOaHusl, a HA00OPOT — CBEPXHU3KHE,

a UMeHHO — 365 I'm.

VY coBpeMeHHBIX (PU3HMKOB ISl TeHepaTopa MoJ00HOTO THUITA UMEETCS CIEAYIOUIHA JOrMaT: «CO3/1aHne
«perpetuum mobile» HEBO3MOXKHO, TOCKOJIBKY 3TO MPOTUBOPEUUT BTOPOMY 3aKOHY TEPMOJIUHAMUKNY.
Hukakoro npoTtuBopeuust U HapyIlIEHUs 3aKOHA HET BOBCE — OTpabOoTaHHAas SHEPIHsl BHOBb BEPHETCS B HOJIb-
[osie paccedBIIMCH B IPOCTPAHCTBE B BUJIE TEIJIa M MHBIX U3TYUYEHHUH (B UTOTe NOTIOTUBIINCH 3BE3/I0M U ee
ny6nerom — ux [-E-F-MoiemMamu/BpeMeHHBIME BOPOHKAMH) — B TTQJIHOM COOTBETCTBHH C 3aKOHOM COXPaHEHUS
SHEPIUH, KOTOPBI HY MIPU KAKOM KE€JaHUW HAPYIIUTh HEBO3MOKHO — JIMITb BPEMEHHO — IPUPOJIA HE
IO3BOJISIET c€0€ PACTOYUTENBHOCTHU. «IIpupooda npocma u He pocKkoulecmsyem UsIUUHUMU NPUYUHAMU GeLyelly.
Hcaak Hetoton («Hauana» Kuura 3).

Kaxy1ieecs HapyIleHHEe 3aKOHA COXPAHEHUS YHEPTUM Ha[yMaHHO, U OOBICHSAETCS OTCYTCTBUEM B
coBpeMeHHOM (pu3nKe KoHIenuy HoJb-1101d (HOIB-IIPOCTPAHCTBA).

CMmoTpure, 4TO Mosy4aercs — ¢ OAHOM CTOpOoHBI Tecna U Apyrue NepBOOTKPBIBATENH [TOA00HOI0 poja
reHepaTopoB nokazanu — reaeparopsl ¢ KI1J] 6onee 100% peanbHbl, HO MpoOiemMa B HAy4HOH JT0Ka3aTeabHOU
0a3e — OTKyJ1a U3BJIEKaeTcsl N30bITOuHas FHeprusi? Ecian u3 pusndyeckoro Bakyyma, TO BTOPOH 3aKOH
TEPMOJMHAMHKY BPOJE KaK Obl IpaB, XOTS UMEIOTCS HEKOTOPHIE YTBEPKIEHUSI COMHUTEIBHOTO XapakTepa 00
CBEPXIHEPreTHYHOCTH (pr3mdeckoro Bakyyma. Ho BBe/Isl MOHSATHE HOTB-IIPOCTPAHCTBA (T.€. «BTOPOM
3aMKHYTOH CHCTEMBI»), CTAHOBUTCS] OYEBHIHBIM, YTO HET HapyIllIeHUs Kakoro-aubo 3akoHa. Ho B
oUIIATEHON HAayKe HET IMOKa MOHSTHS HOJIb-ITPOCTPAHCTBA, a IIOTOMY HET HU JJOKa3aTeIbHON 0a3bl, HHA
MIPaBOBOTO MOJIA Ui UX pa3paboTok. C Ipyroif CTOPOHBI, €CTh OTPOMHOE MPOTHUBOCTOSIHIE HepTeMarHaToB u
OaHKUPOB TIOIOOHBIM METOAaM BBIPAOOTKH JIEKTPOIHEPTHH. Pa3Be eCTh MIaHC TOSBUTHCS TAKHUM reHepaTopam?
OnHu MUHYCBI, ¥ HU OJIHOTO IIroca. EnBa nu.

A Bepro, uto H. Tecna nelcTBUTENBHO CMOT U300pecTr NOI0OOHBIN reHepaTop, HO OTHOCUTENBHO JIPYTHUX,
Oosee paHTaCTUUECKUX U300pETEHHH («Iyd CMEPTU» U MPOY.), 1 COMHEBAIOCh. Tecie MOCTOSHHO TPeOOBaIHCh
JeHbI'U Ha HOBBIE uccaenaoanus (Tecia, moMuMo Mpovero, JIFOOUIT U XOPOIIO MOKUTH) U, U JIJIsl TPUBJICUCHUS
MHBECTOPOB YUEHBIN YMBIIIJIEHHO MTPEYBETUYHUBAIl MACIITa0bl CBOMX HAYYHBIX OTKPBITHIA, a TOPON HE
THYIIQJICS U MUCTH(HUKAIUCH.

JlaHHBIN TUIT TeHepaTopa AJIsi CBOET0 U3TOTOBJIECHUS HE TpeOyeT MPUMEHEHUS pEaKTUBHON 00O0IOUKH.
N3Bneuenue sHepruu OyAeT MPOUCXOTUTH MOCPEICTBOM PE30HAHCA YKE B OOBIKHOBEHHBIX KaTyIIIKaX
TpaHchopmartopa.




[Tomo0OHEII TeHepaTop, y’Ke HAMHOTO MO3Xe, ObLT COOpPAH COBETCKUM (PU3UKOM-SICPITIKOM AHIIpeeM
Mensanuenko B 1991 rogy. DHeprus Ha BeIXOaHBIX KiieMMax umena KIIJ[ 6omnee vem 100%. MenpHUYEHKO
MOJICUMTAJI, YTO MIPU HaJUIeKaIlel HacTpoiike KojebaTenpHOro KOHTypa renepartopa, ero KI1J[ moxer
mocturathk 10 600%, u naxe 6omee!

Opnnako MenpbHHUYEHKO, Kak U Tecna, He CMOT 00BSICHUTh HCTOYHHUKA H30BITOYHOM YHEPTUH, U OTHEC €ro K
sHepruu «(husnueckoro Bakyyma». Tem He MeHee, MelbHHUEHKO BHEC CYIIECTBEHHBIN BKJIal B MOIO TEOPHIO.
OH, KaK UCTUHHBIN YUEHBIN, 3aNHTEPECOBAICS (DAKTOM BBIICTICHUS SHEPTUU U3 «(PUINIECKOTO BAKyyMay MPHU
pe30HaHCce Ha ONpeAesIEHHOM YacToTe (K COXaJIEHUIO, OH TaK U He Orajalics CPAaBHUTh PE30HAHCHYIO YacTOTY
reHepaTopa C 4aCTOTOM oOpamieHus 3eMiI, — OJHAKO, OH 00HApYKWJI, 4To MakcuManbHbld KI1/] reneparopa
MIPOSIBIISJICS HA OMPEEICHHOM Y3KO0i CBEpXHU3KOM yacToTe!), M peniui BbISIBUTH 3P PEeKTUBHOCTH FreHepaTopa
OT pacIoyIoXKeHus B mpocTpancTse. OH OIyCKall TeHEpaTop B MOJBAJI, T. € HUXKE YPOBHSI 3€MJIH, IOJJHUMAJ Ha
YyepJaK CBOEro JioMa, 0TBO3MWII Ha 3aropoauyto naugy — KITJI reneparopa O6b1 cTabuiieH, 1 He 3aBUCEN HU OT €ro
MECTOIIOJIOKEHUS B IPOCTPAHCTBE, HU OT BPEMEHU T'0J1a, HU BPEMEHU CYTOK: «1100asa mouka (Mupoeozo)
HpPOCMPAHCIMEa eCmb Ma JHee Camas mouka é 11oom Opy2om mecme (MUpP0O6020) NPOCMPAHCHEA) .

P.S.: ABTOp MOHMMAET, 4TO JIaHHAsI TEOPHsI HE OYyJIET CEphE3HO BOCIIPUHSATA, OJIHAKO, TEM HE MEHEE, OHA MOXKET
OBITH OJJHO3HAYHO MOATBEPIKICHA IKCTIEpUMEHTANIbHO. U ecin, Bee ke, Teopus OyaeT OTBEPrHyTa, TO THOEIb
aCTPOHABTOB IPH MojieTe Ha Mapc yxke Oyzer jexars U Ha Baieii coBecTu, MOCKOIbKY B yxe
nHpopmupoBansl. S crenan Bce, 4TO OBLIIO B MOUX CHJIAX, YTOOBI MMPEAOTBPATUTH KaK OECCMBICIICHHOE
pacTpadyrMBaHUE OIPOMHBIX OIOJKETHBIX CPEJICTB, TaK U OyAyIIyt0 THOENh aCTPOHABTOB, YeM YaCTHYHO CHSLI C
ce0s1 OTBETCTBEHHOCTH niepea oomectBoM u niepes; BCEBBIIITHIM.

CioBa ¢ CHHOHUMUYHBIMH 3HAYEHUSIMH
(HaJII/I‘-II/Ie PA3IMYHBIX TCPMHUHOB C CHHOHUMHWYHBIMHA 3HAYCHUAMU 06yCJIOBJI€HO JKCIIAaHUCM aBTOpa B
COBEPILIEHCTBE NEPeaTh YATATEIIO BKJIAIbIBAEMbII B HUX CMBICI, IIOCKOJILKY MHOTHE KOHIICTIIINN B TAHHOK
pabote KkpaitHe 3K30TUYHBI)

(08ycmoponHsis) epemennasn éoponka=I-E-F npoextop = I-E-F-mooem = Goxyc-Openib = HOJIb-Operib =
BHYTPHUILUIAHETHBIN TyOJIb 3BE3/IbI = (peXke KakK) IBOMHUK 3BE3/Ibl = SJHEPTO-CUIIOBOM reHepaTop-IIPOEKTOp =
OTIOpHAs TOUYKa HEOECHOTO TeNa = HyJieBasi TOUKa

Huprayuonno-eonoecpaguueckas npoekyus=npoexyus = 20102pagusn = uHOyKyus = peaiusayus = TeHEpaLus
npoctpancTBa-Bpemeru (u Marepun) (E°°—Eo) = Maiia B unayusme;

(Maiist (caHckp. maya, OyKB. «HE 3TO») — B HHIAyU3Me — (uiocodckast KaTeropus, MOCTyJIMPYIOMIasi, YTO MUP
Belel, peHOMEHOB U JII0/Ied €CTh JIUIIb MOPOK, UITIO3HS.

Maiist IBISICTCSI HJUTFO3UEH HE OTTOTO, YTO OHA JIMIIEHA OBITHS, a OTTOTO YTO OHA — MPEXOSIIA.

YenoBek 13-3a CBOETO HEBEJIEHHS CTPOUT B YME JIO)KHOE MPEJICTABIEHHE O CYILECTBYIOLIEM MUPE, TAKOE
MIPEJCTAaBICHUE O MUPE SBJISIETCS Maiiel. UeoBeK 4acTo MbITaeTCsl TAKOE MPECTABICHHE O MUPE HATSIHYTh Ha
peaNbHBI MUD, NPENAETCA UIUTIO3UAM, Male, MaeTCsl.

Jns uayn3Ma (Kak ¥ Oy au3ma) XapakTepHO CpaBHEHHE Maiil ¢ TTOCTOSIHHO MEHSIOIIMMUCS O4epPTaHUSIMHU
00J1aKOB, Iy3bIPSIMH Ha BOJE.



Maiisg — co3nansHas TBopLoM WLIIO3us, Yepea epeMeH, Uenb CTPAJSAHUM, U IEeb aJenTa IIyTeM OTPEUYCHHUS
OT cO0JIa3HOB, MOCTUKEHUS BBICIIETO Hayaua MpeooJeTh e Maiiu, BEIMTH U3 OECKOHEUYHOI0 KPYyroBOpOTa
camcapul (IEPEPOKICHUN).

Muorue ¢punocodckue mKOoIbl UHAYHU3MA OTHOCAT K TICEBAOPEATLHOCTH (Maiie) Takke HE TOIBKO
OKPY’KaIOIIHI, TBAPHBIN, MUP, HO U BCEX OOTOB MHIYHUCTCKOTO MaHTeoHa. VICTHHHOM ke peaabHOCTHIO
spisercs Enunoe (canckp. ekam sat, OykB. «eIUHCTBEHHOE ObITHEY) MM bpaxmaH.)

Hanpuwmep, ¢pusuk nonnonckoro yausepcurera Jeiisua bom (David Bohm) cunrain, 4ro peanbHas
JEUCTBUTEIILHOCTD HE CYIIECTBYET, M YTO HECMOTPS Ha €€ OYEBUIHYIO IUIOTHOCTh, BeesleHHast B cBoel OCHOBE
— (UKIMA, TUTAHTCKAs, POCKOIIHO JIETATM3UPOBAHHAS TOJIOTPaMMa.

obpammuas conoepagpus = pedykyus = BXOJ B HOJb-IIPOCTPAHCTBO (ITO JIOKAIbHAS AHHUSUNAYUS
npocmpaHcmea-epemMeHu, akTUBHOE B3auMO/ieiicTBre Tena (KopalJs mopTaja, reHepaTopa) ¢ HOMb-
MIPOCTPAHCTBOM;

JUISL TIOJTHOM aHHUTHIIALIMY IPOCTPAHCTBA-BPEMEHH MIPH CyNeppe3oHaHce HEOOX0IMMO YTOObI aKTUBHO
B3aMMOJICHCTBYIOIIEE C HOJNb-IIPOCTPAHCTBOM TEJIO MMEJIO MacCy MaKCUMAJIbHO MPHUOIMKEHHOE K Macce
IJIAHETHI; IaHHOE YTBEPKJICHNE TOATBEPKAAETCs IpuHUMIIOM 3arpeta B. [laynu, nmeromemy
pacnpocTpaHeHue u Ha HebecHble Tena Eo—E°®°

Hosb-Ilosne = Hosb-pocTpancTBO = 7-D-nipoctpancTBO = Abcortomuas CynepcmpyHa = MaTpUIHOE
MIPOCTPAHCTBO = a0COITIOTHOE MTPOCTPAHCTBO

NepBUYHAS UcmuHHasA cynepcmpyna = 38e311a, ConHue () -mapaMeTp) = NepBUYHAast JBYCTPOHHSSI BpEMEHHast
BOpOHKa

BTOpHUYHAs ucmunHas cynepcmpyna = mwianera = CKY (w() -mapamerp) = BTOpuyHas ABYCTPOHHSS BpeMEHHAs
BOPOHKA

6a3oBas renepupytomias BosiHa (BI'B) = «Briciias Cuma» = 3Hepro-cuiioBble JUHUM/TPpadbl ucmuHHOU
cynepcmpybl

a0cuHGpaKTHBIN — a0COIIOTHO CUHTYJISIPHO-(ppaKTaNbHbI = BUPTYaIbHbIHI

E-mail: maratgaynulin@mail.ru
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