W sBUIT HaM CBO# JIMK MOCT U3 3a3epKasbsi... poM0-pa3ioM, YTo IepemnpaBsii HeQpUTOBEIX TBapel B
mup Hai... BPATA ATIA...

(c) TamOuTt-Catipep

Omnpepnenenue: «Pom6-Pasnmom», oH ke «HeTeipexMepHble Bpata», oH ke «TemnopanbHBN BUxph»,
oH xe «MHdpa-TlopTan» - 370 0671aCTh UCKPUBIIEHUS ITPOCTPAHCTBEHHOT0 KOHTUHYYMA,
COoeMHSIONIas IBe TOYKK (PU3NIECKOT0, UIU XKe TPEeXMEPHOTr0 U3MEPEHUsI, Yepe3 YeTBEPTOe
(momycdepy Kofa) MyTeM IIOJIHOTO UJIM YaCTUYHOI'0 COXpaHeHHe KOHTAKTHHIX (pU3NYeCKUX YaCTHUI B
CYTIEPIIO3ULIMY TIPU TIOMOIIU TKOPHOM XPOHO-POTAIUH, TO €CTh (haKTU4eCcKoe IpruodpeTeHne MU
BOJIHOBBIX CBOMCTB...

KpaTtkuit ananu3 peHomeHa u ero ucrtopus [Huxe nadopmanus non rpudom: «Crounep»]:

B GBITHE KaK IMPOYaKIIeM MOHSITUH O BCEJIEHHOM CYIIEeCTBYET CTOJIbKO aCIIeKTOB, YTO HUKAKOM
BEUYHOCTH He XBATHUT UX IEPEYUCTIATh, HO KAKUMHU OBl Ppa3HOOOPA3HBIMU He OBIIM MaTePUU U 3aKOHBI
UX CBSI3YIOIIKE, BECh MUD O0BEOUHSET OMHO - XPOHO-POTAIIMS, UITH K€ BPEeMSI.

«XpoHo-PoTauusi» - 3T0 IPOTEKAIOIIKI CKBO3b YeTBePTYI0 nmonychepy ['nc-Actepa (monycdepy Koma)
IIpoliecc, TPeCTABIISIONIEro u3 cedst yepemoBaHUe TPEX TIII0OHHBIX TOTOKOB: Anbdrl, BeTTH u
CHuTrMBl, 9TO ONpPedensieT CKOPOCTh MPOTeKaHus GU3UIECKOr0 U CTUXUUHOTO B3aUMOEeNCTBUMN
(mepexon MaTepuu B HOBOE AUCKPET-CEKYHIHOE COCTOSIHNE), BIJIOTH OO IOJIHOW Je3NUHTerpalun
(GbepMHUOHHBIX KBAaHTOB KaK TOYKHU B3aUMOJeiCTBUS ¢ 6030HaMHU.

Anbdy u BeTTy mpotile BCero npeacTaBUTh KaK MasiTHUK, KOTOPBIA KQ4aeTCsl U3 CTOPOHHBI B CTOPOHY U
CO3[aeT Ty CaMyI0 BUIUMYIO aKTUBHOCTb, KOTOPAs BHIHYKJAeT YaCTHUIIH (OPMUPOBAThH aTOMHI,
OJHAKO, KOT7la aTOM IOJIEXKUT aHHUTUIISILIAY, 3aIIPOC OT CUCTEMEHI cienyeT K CUrMe, KOTopas Kak
pas U aKTUBUPYET pacliafi, BO3Bpalljas 3JleMeHTapHBIM YacTUIlaM HCXOOHbEIe XapaKTePUCTUKH.

[TpuMeyaHue: BaXKHO pPa3/InvaTh BPEMS «MaTepPUU» U «3HEPTUKU», TaK KaK MOCIEeHSIS XOTh U
B3aUMOIEUCTBYET C XPOHO-POTAINEN, KOMUPYETCS KOHKPETHO Yepe3 IICUOHHI.

[TpakTyecKu KaXKObM KBAHT MaTepPUU UMeeT IPUKPEIJIEHHbIM 3a HeMY TJII00H, ¥ CBOI0 COOCTBEHHYIO
«TIpOIeCCyabHYI0 CKOPOCTh» Iepefadu NH(GOPMAIUU B « IMIUpeN», KOTOPEe BMECTe Ha3bIBAIOTCS
«AcTteputoBeIMU CTYIIEHSIMU>.

«ActeputoBsl Ctynenu», unu xe «Tpu CKOpocTu» - 3T0 Tabnulla U3MepeHUsI XPOHO-POTallNH, B
KOTOPOU CyIIEeCTBYeT TPH OCHOBHHIX CTelleHU YepenoBaHus Anbdsl 1 BeTTH:

IlocBeTOBas - CTyIleHb paBHAasl CKOPOCTH (POTOHA B MAeaIbHOM pacyeTHOM Cpefe U ABISIoasics
mpenenoMm aist GepMUOHHON MaTEpPUH.

CBepxcBeToOBas - CTYIIeHb PaBHAs CKOPOCTH TaXHMOHA B UeaIbHOM PAaCYETHOM Cpefie U SIBIISIOIIAsICS



IIpefeoM [Jisi IePeHOCYUKOB B3aUMOOENCTBUN.

BHecBeTOBas - CTyIeHb paBHAsI CKOPOCTH Ilepefayy ICUOHNYECKHUX TaHHBIX, KOTOPYI0 paKTUYeCcKu
HEBO3MOXKHO U3MEPSTh U IJISI CTOPOHHET0 HabJiofaTe sl B3auMOIeiCTBHE TICHOHOB OYET BHTIIINETh
KaK OCTAaHOBKA BPEMEHH, XOTS 9TO [ajeKo He TakK.

Bpems B uH(paMupe OeHCTBUTEILHO IIOUYTH He ABUKETCS U3-3a YPE3BHIYANHO MaJioy KOHI[EHTPalun
TJIF00HOB, HO Y HETO BCe ellle eCTb CKOPOCTh, JOCTUTHYB KOTOPOU BO3MOXKHO IIEPEXUTPUTD
(u3nYecKre 3aKOHBI ¥ BOCIIOJIb30BAThCS Y€TBEPTOU IIPOEKIMe KaK MOCTOM [JIs1 JOCTUKEHUS
omnpenesieHHOW TOYKY BHE IPHUBLIYHOTO MOHATHS O BPEMEHM.

TeppaHaM X0poII0 3HAKOM JaHHBIN KOHIIEIT, HO OHU ¥ Ha TOJUKY IIPOLleHTa He TPUOIU3UINUCh K
MCKOHHOMY IIOHMMAaHHIO TOTO, KaK Ha caMOM fejie pab0oTaioT 3amyTaHHbIE HA KBAHTOBOM YPOBHE
TIOPTAJIbI, B OTJIMYUY OT CTPaXKel Hallled BCEJIEHHOM, YTO UCIIOIb3YIOT BHICIIYIO CTYIIEHh KOHTPOIIS
YeTHIPEXMEPHOT'0 ITPOCTPAHCTBA, KOTOPYIO Ha3kBal0T «PoMO-Pa3mom».

Kak ucxomut u3 Ha3BaHuSI «PoM0O-Pa3noM» - 3TO MPOCTPAHCTBEHHBIA MOCT POMOOBHUIHOM (DOPMEL,
KOTOPBIM He IPOCTO COeNUHSAET [IBe TOYKU TPEXMEPHOr0 IPOCTPAHCTBa, HO HaflenseT epeceKalonni
€ro 00BbEeKT BOJTHOBEIMU CBOMCTBAMHU.

[Tpotre roBopsi, B OTIUYUU OT OOBIYHOM ITOPTAIbHOM CUHTYISPHOCTH (4€PBOTOUYMHEI), KOTOpAs
3aMenisieT pU3nYecKre IPOLEeCCH A0 TOM CTEleHH, YTO TeJIelnopTalus KaXkeTCss MTHOBEHHOM, poMO-
PasJioM aeT BO3MOXKHOCTh «KOCHYThCSI» IICHOHNYECKOTO (oHa HHPpaMupa yepe3 4acTUuIHOe
BHEIPEHHUE B €0 TOPCUOHHOE TI0JIe, YTO MAET PSI BECOMBIX ITPEUMYIIIECTB.

Bo-miepBrIx, Ormarogapsi CBSI3u C YeTBEPTOM MPOeKIrel poMO-pa3yioM B pa3kl CTabuibHee
YEPBOTOYHMHEI, ¥ €T0 IPefieNl MPOXOAUMOCTH IIOJTHOCTHIO 3aBUCHUT OT KOJTMYECTBA SHEPTHH CaMOT0
WHUITMATOPA TEJIeIIOPTALIUHU, YTO MO3BOISIET U30eKaTh MHOTUX HEIIPUSTHHIX MOMEHTOB, HaBPOJIe
CXJIOTIBIBAHUS BPAT B CAMBIN HETIOOXOISIINI MOMEHT.

Bo-BTOpPEIX, pOMOG-pa3yioM moAnepKUBaeT CUHXPOHU3AIINIO C YCTAHOBKOW-MHUITMIATOPOM Ha
IIPOTSIKEHWU BCET0 Ieprofa CBOEro CyIeCTBOBaHMs, Oarofaps yeMy TOYHOCTh IIPHI2KKa BHIBEpeHa
[0 MHJITUMETPOB U He MOXKeT ObITh HCKaXKeHa TPaBUTALMOHHBIMY aHOMAJHSIMHU.

W, B-TpeThUX, YeTHIPEeXMEPHEIN IIOPTAJl He UMeeT IIpefieia MacChl, a 3HAYUT ITOTEHIMAIbHO C ero
TIOMOIIIBI0 MOXKHO 3a0pOCHTh Ha Kpai BCEJIEHHOH XOTh IEJTYI0 TalTaKTHKY.

Bo3sBpaimasich K 60jiee Ipu3eMIeHHEIM TeEMaM, CJIeAyeT OTBETUTh Ha OOUH BUTAIOIINN B BO3AyXe
BOIIPOC: «IT0OYEeMY pOMO?»

CaMbIM OYeBUIHBEIM IIpeIonoxkeHreM OymeT ¢popMa camoro ['emtanbT-gpa BCEX TeX MallliH, YTO
TIOTEHIIMAIbHO MOTYT IIPU3KIBATE 3Ty aHOMAaJUI0. Kprucranmuyeckass SHEProyCTaHOBKA UMEET POBHO
BOCEMb I'paHel, 1 COOTBETCTBEHHO IIIECTh YTII0B, KOTOPHIE BHE 3aBUCUMOCTH OT IIOJIOKEHUS IOHUTA
BCET{la CHHXPOHU3UPOBAHEI C ABUKEHUEM TalaKTUYECKOTO IeHTPa IPUTSIKEHUS U 0TBEYAlOT TPEM



BO3MOZKHBIM HAIIPaBJIEHUSIM B (€PMUOHOM IIPOCTPAHCTBE (CympamMupe).

HapucoBaB B Toji0Be CXeMy, Mbl MOXKeM YBU[E€Th, KaK YCIIOBHBIM KOpaOib BIeTAET B IIJIOCKUM poMb
POBHO 110 NMUHUYU nepecedeHus (A) nepenHero u (B) 3agHero yrios oktasgpa. (C) Bepxuui, (D)
HuxHUY, (E) neBrit u (F) mpaBblil yI/IBl COEAUHSIOT Ce051 C COOTBETCTBYIOIIUMHU YTIaMHU IOpTasa, He
nuckpusnss napasnnenu C-D u E-F, ecnu HaOniomaTh UX ¢ TOYKH BeKTopa A-B.

VHTepecHO, 4TO KpeH B IMO0OHOM TelerlopTalliy IIPUBOIUII K KPeHY caMoro ImopTaria.

O4eBUOHO, YTO pOM6-pa3J'IOM CO3Oa€eTCA U IMOOOEPZKHUBAETCA YEThIPbMS ITIOPTAJIBHEIMU JIY4dMH, B TO
BpeMsi KaK MEHbINee UX YKUCJI0O IIPUBOOUT K q)OpMI/IpOBaHI/IIO WHEBIX THUIIOB IIOPTaJla, TAKUX KaK T€ XKe
CaMbI€ YEPBOTOYHNHEI.

CKOMI'II/IHI/IpOBaB BBRIMIECKA3dHHBIE BEIBOOBI, MBI YBUIUM, YTO OHH XOPOIIO JI0OZKATCA B 06H.II/1171
KOHTEKCT, O0JHAKO HUKAKHUX HOJITBep}KJIeHPIfI 9TOM Teopuun I[E)-(l)aKTO He CyIIeCTBYeT.

Kpome npouero, uconb3ys 6UIOKaIlMOHHbIE CBOMCTBA MEXAIUTIYU U TJIIOOHHBIN pedpaKkTop, TaKkKe
MOXKHO CO31aTh 00BEKT, KOTOPEIY OyIeT COXpaHsITh BOJTHOBHIE CBOMCTBA laXKe He MpH3biBas IopTaia,
1 (aKTUYECKH IIJIBITE MeXIy MUPAMU, ITePEKITI0Yasch 0 He00OXOAUMOCTH. ApYyaliuM IPpIEMepoM
om0OHOT0 CITyKUT MeXaHU3M Mpu3kiBa «JlocmexoB CumysTa» Apxuarreiamu.

YueHEle YesloBeYeCTBa TOIBKO Pa3BOAAT pyKaMu, HaOofas NpU3biB YeTHIPEXMEPHEIX BpaT, HO 110
OYeBUOHBLIM IIPHYMHAM HCCIIelOBaHUS B JaHHOU 06J1acTy BCe ellle ITPOOOJIKAIOTCS, Be[b KaK bl
JKeJlaeT ypBaTh CBOIO YaCTHUIy MOTYI[eCTBa HaJ CUCTEMOU 101 Ha3BaHUEM «OMIIUPEeU».
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