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Bce npasa 3auwuwienvl. Hukakas uacmo 31eKmMpOoHHOL 8epCULL MOl KHUZU He MOXMcem Oblmb
80CNPOU38e0eHA 8 KaKOl Obl MO HU ObLA0 popMe U KAKUMU Obl MO HU ObLAO CPeOCBAMU, BKAHOUAS
pasmewjerue ¢ cemu MHmeprem u 6 KOpnopamueHuix cemsix, OAs YACMHO20 U NYONUUHO20 UCNONB3O-
8aHUS 0€3 NUCbMEHHO20 PA3PEULeHUs. BAA0ENbUA ABIMOPCKUX NPAB.
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IIpeaucaosue

B 31011 KHMre pasroBop noiiaer o BeeneHHoM, napamMeTpax ee IpOCTPAHCTBA, a TAKKe SHepre-
THKE B3aMMOJIEHCTBUSI MUKPO— M MAaKPOKBAHTOB MaTepUaIbHbIX Macc U uX nosesbix ¢opm. Korna-
TO MHE Ka3aJloCh, YTO 51 XOPOIIO MOHUMAI0 BCE TEXHUYECKUE JAUCLUIUIMHBI COBPEMEHHON HayKH.
bBazoBble (hyHIaMeHTaIbHbIe OCHOBBI MATEMATHKH, PA3JIMYHbIC HATPABJICHUSI XUMHUH U (PU3UKHM ObLIN
MOHATHBIMU U HACTOJIBKO MPOBEPEHHBIMU U JIOKA3aHHBIMU 3a NIOCJIEJHUE JBECTH JIET OecTIpeLie/IeHT-
HOT'O Pa3BUTHS MaTEPUAMCTHUECKOM HAyKH, YTO BOCHPUHUMAIIMCh KaK aKCMOMHBIE JAHHOCTH, HE
TpedyIol1e HUKaKoro noareepxaeHus. OJJHako ceifuac COBEPLIEHHO MO-HOBOMY BOCHPHUHUMAETCS
CMBICJT YEJIOBEYECKOM KU3HHU, OOHAPYKUBAETCS, YTO UCTUHHBIE (DU3NYECKUE MPOLIECChl MaTepUasIb-
HOTO MHpa HEe COOTBETCTBYIOT (DyH/JIAMEHTAJIbHbIM 3aKOHaM Hayku. CBOM B3IVIS/Bl HA PESIUTHIO U
NIPUPOIY MaTepHaJbHOrO MUpPa 51 U3JI0KWJI B KHUTE MOJ1 Ha3BaHueM «JlokTpuHa HayyHoro boromno-
3HaHUs», A 3aTEM U B lyXOBHO-aHAIMTUYECKON KHUIe O] Ha3BaHUeM «JyXOBHbIE OCHOBBI MUPOBOIA
ucToprn». JlyXOBHBIN aHAJM3 COBPEMEHHOM 3MOXU s IPOBeJT B aBTOOMOrpaduieckux Kaurax «Kype
B 06e3Hy» 1 «XPpOHHUKA JyXOBHOIO PACTJICHUS».

B nanHO# KHUre paccMaTpUBaeTCsl TOJIBKO MaTepUsi U YCTPOWCTBO MaTepUaIbHOIO MUpa, cle-
JIaHa TIOTIBITKA M3JIOKUTh OOHOBJIEHHOE HAyYHOE MUPOBO33PEHHE, OMUPAsiCh TOJIBKO Ha JOCTHKEHUS
¥ OIIMOKM COBPEMEHHOI HayKH. YenoBeK ¢ BBICIIMM TEXHUYECKUM 00pa30BaHUEM MM CTYJICHT TeX-
HUYECKOTO BY3a JIETKO MOXET MOHATh U YCBOMTH U3JI0KEHHbIE B Hel ujien. Ho 31o He Hayka, a usto-
codust HayKu. YToOBI KHUTA OblTa TIOHATHA TYMaHUTApHUSIM M MOJIOZIEKH HIKOJILHOTO BO3pacTa, cle-
JIaHO BCE BO3MOKHOE: UCKJIIOUEHBI CJIOKHBIE MaTeMaTH4ecKue (popMyJibl U pacyeThl, CAEIaH yIop Ha
JIOTHIKY pacCy:XAeHHs.

YenoBek, 3aHUMAIONIMICS HAyKOH B 000 00acT u cepe, rae TpedyeTcsi NOHUMaHHe TITy-
OUMHHBIX OCHOB (PM3MUYECKUX MPOLIECCOB MAaTEPUAJIBHBIX TEJ OT KBAHTOBOM (PU3MKM U HAHOTEXHOJIO-
I'Mi 0 NOMCKA HOBBIX MCTOYHMKOB SHEPIUi, HaliIeT B 3TOM KHUIe MHOTO MHTepecHoro. Brpouem,
MHOTrMe yOe:k/IeHHble MaTepPUaIUCThl U CTOPOHHUKHU TPAAULIMOHHON HayYHOW aKaIleMUYECKOM IIKOJIbI
MOTYT He TIPU3HATh M3JI0KeHHOTo 31ech. Ho Beap Besikast upes, a Tem Oonee 0000IIeHHAsT HayYHAs
napagurma, JIOJkHa OBITh JIOCTaTOYHO «Oe3yMHa», HeCTaHJapTHA W TapaJoKCcaibHa, YTOOBI TOCIe
00CYX/IeHUsI ¥ SKCTIEPUMEHTAILHON MPOBEPKH CTaTh OCHOBOI HOBOTO HAYYHOTO MHPOBO33PEHHUSI.
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I'naBa I. O0uue Bonpockl 3BOJKONUM BCeJIEeHHOI

Heo0xoauMocTh MOSIBJICHUSI BCEJICHCKOTO YeJIOBEYECTBA, KaK M HEOOXOAMMOCTH IBOJIOIUH
YeJI0OBEYECKHX pac, MOKHO MOHSATh, €CJIM YUTATeM MPABUIBHO MOWMYT, XOTs Obl Ha TPUMHUTHBHOM
YPOBHE, YCTPOWCTBO MaTepHajIbHO-IyXOBHOTO MPOCTPAHCTBA OKPYKAIOLIETO MUPA, a TaKkKe CMBICT
u HazHayeHue Bcenennoi. [Ipu s3tom BeeneHHylo HaJjo paccmarpuBarh HE Kak CaMOCOTBOPEHHYIO
CYILIHOCTb, a KaK INI0OAJIbHBII OOBEKT, COTBOPEHHBII MO MpeaBapUTeIbHOMY 3aMblcily CTOPOHHUM
Hab6monarenem, kotoporo s HasbBalo Otiom HebecHbiM. B cTporom coorBeTcTBUM C IJTaHAMU U
3ambIciamu, bor-Otel| Ha nepBoM 3Tare B 3aMKHYTOM H OTPaHHMY€HHOM NPOCTPaHCTBe, clie-
IHAJbHO BbIJEJEHHOM JIsl 3THX IeJiell, pa3/iesIiil ¢ TOMOLIbI0 ObICTPOIENCTBYIOIMX HH(pOpMa-
LIMOHHBIX KBAaHTOB, MpHHAAJIexkauX TBOpIly, BCIO MaTepuIo Ha OTAEIbHbIE KBAaHThI JOJITOBPEMEH-
HOT'O XpaHEHMs1 SHEPruK, KOTOpble HayKa Ha3bIBaeT MpoToHaMu. Ha 5ToM nepBMUYHOM 3Tarie TBOpeHusI
Marepusi He UMesa MacChl, TIOJIel IpaBUTAIMM, KaK U KaKUX-JIMOO APYrux rapaMeTrpoB. Matepus
HE MOIJIa B3aUMOJIEHCTBOBATh MEKY COOOH, TaK Kak He cofeprkaia B cebe ake 3a4aTKOB MepBUY-
HOH MH(pOpMaLIMKU 1 B HEll He JIeHICTBOBAJIM HUKAKME BCEJIEHCKHe 3akoHbl. Ho BMecTe ¢ nmpoToHamu
MOSIBUIIOCH M BPEMsl, TaK KaK BHYTPU IMPOTOHOB HAYAJICS MPOLIECC CUIIOBOTO B3aMMOJIEHCTBUS 1IEH-
TPOOEKHBIX U HEHTPOCTPEMHUTEIBHBIX CHJI, @ 3HAYUT, YaCTh KBAHTOB IIPOTOHOB OCBOOOXK/AANACh OT
MEXaHWYECKON SHEPrUu U MOKHUJajla BHYTPEHHE MPOCTPAHCTBO IPOTOHOB, IPEBPAILAsCh B KBAHTHI
T0J15 TPABUTALIMY U KBAHThl MAarHUTHOM 3Hepruv. TedeHne BpeMeHHU ecTh (DYHKINsI, KOTOpPast
omnpejessieT CKOPOCTh NMPOTEKAHUA NPOLeCcCOB (hN3NUeCKOro B3anMOAeiCTBUA TeX HJIN
HHBIX MaTepPHAJbHBIX TeJl WM CKOPOCTh H3MEeHEeHNsI BHYTPEHHEr0 COCTOSTHUSI MaTepHaJlb-
Horo TeJsa. Eciu ¢usnyeckoe B3auMoJeNCTBIE He TPOMCXOAUT, TO U BpeMeHH He cyiectByeT. Ho
Ha [IepBOM 3Tarle 3BOMOLMHY BeeneHHo# n3MeHsIoch BHYTPEHHEe COCTOsSIHUE IIPOTOHOB M IIOPOK/1a-
JIOCh IIPOCTPAHCTBO, ITO9TOMY U BpeMsI IPOTeKAaJI0 TOJbKO BHYTPH IPOTOHOB, a 11 BceJen-
HO¥l IOHAATHE BPeMEeHH! He NMeJI0 HUKAKOro (PU3HYeCKOro cMbICJa.
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1. CymiHOCTh IEPBUYHON MAaTEPUN

Marepust npeacrapisier coOOM OIMHAKOBbIE MO (PM3MUYECKUM pa3MepaM, HO Pa3HOPOJHbBIE 10
MH(pOPMATHUKE TPOCTPAHCTBEHHBIE KBAHTHI, B TOM UJIM UHOW CTENIEHU HaJeJIeHHble SHeprueil. Mexa-
HUYECKHEe KBAaHTHI OObEMHEHBI B eIUHbIC TIPOCTPAHCTBEHHBIC IIETIOUKU M YIIPABJISIOTCA KBAaHTAMU
LIEHTPOB TSDKECTEW, B KOTOPBIX BCsKAsl SHEPrusi OTCYTCTBYeT, HO MPHUCYTCTBYeT nHpopmanms. Ha
MIepBOM 3Tare, 10 coTBopeHus [IpoToBceneHHOM, KBaHThI EHTPA TSHKECTH HE TOHYKAAIU TOAYH-
HEHHbIE BBICOKOSHEPIMYHbIe KBaHTHl COBEPIIATh YCKOPEHHs U 3aMe/JIeHusl, a 3HA4YHT, U He
ObLIO CHJIbI, KOTOpas MO0Y:KAaja Obl MaTepPUI0 COBEPIIATh B3aUMO/1eMCTBHS H PacXxo/10-
BaTh BHYTPEHHIOI0 SHePrur. B 3ToM rane mMarepusi npecTaBiisiiia cOOON MIeaTbHBIA aKKyMYy-
JISITOP JUIs1 BEYHOTO XPAaHEHUs BCEJIEHCKOW SHEPIUU.

Ho Croponnuii Habmonarenns He 1711 TOrO TOKEPTBOBAJ COOCTBEHHBIE OBICTPONICHCTBYIOIINE
KBaHTbI, COTBOPWJI MPOCTPAHCTBO BaKyyMa M paseiv MATepUi0 Ha OT/AENIbHBIE SHEPrOKBAHTHI,
YTOOBI BEUHO XPAHUTH TY BHICOKOIHEPTUUHYIO MATEPUIO B CBOMX pe3epBax. 3aMbICes COCTOSL B TOM,
YTOOBI OCBOOOUTH HOBOPOJKICHHBIE KBAHTHI MPOCTPAHCTBA U3 TUICHA SHEPIUU Yepe3 IJITAHOMEpPHOe
pacxojioBaHKe YHEPTUU MyTeM HETPEePbIBHBIX YCKOPEHUN U 3aMeJICHUH U TIOPOXKICHUSI BEKTOPOB
MPOTUBOAEHCTBYOIUX ciil. BeereHHast JOJKHA ObLIA CTATh M CTAJa OTPOMHBIM T€XHOJIOTH-
YeCKHUM KOHBEHEepPOM HEMBICJIUMOM CJI0KHOCTH. DTOT KOHBelep, Mo 3ambicity boxwuio, mytem
MIPOTHBOJICHCTBUS U IPOTUBOOOPCTBA, U3 COOCTBEHHOW MaTepUATbHOM CYIITHOCTH IIPOU3BOIUT SHEP-
reTUYEeCKU HUIIME KBAHTHI, ISl TOTO, YTOOBI HA HUX HEPa3pyIIMMO 3aKpenuTh MH(OPMALIUIO U BbIBE-
CTH 3TH OUMILIEHHbIE KBAHTHI U3 BCEJICHCKOTO MpocTpaHcTBa B JIoHO Otita HebecHoro. OuniiieHHbIN
OT HEPrUM KBAHT BCEJIEHCKOTO MPOCTPAHCTBA CTAHOBUTCS MH(MOPMAIIMOHHBIM KBaHTOM Ayxa. Koraa
s1 yHOTPeOJIsII0 CJIOBO «AyX», TO MO 3THM CJIOBOM HaJ0 MOHMMATH OJMH HJIM HEKOTOPOe
KOJIMYeCTBO KyOMYeCKHX KBAHTOB MPOCTPAHCTBA, KOTOPbIe NOJHOCTHIO 0CBO0OKIEHBI OT
sHeprun. TBopua Beesennoii s Ha3piBarw wim Otonom He6ecubiv nim Croponnnm Haouro-
pareaem. Oteny HebecHplit siBiisieTcst MHPOPMAITMOHHOM CYIITHOCTBIO a0COMIOTHOTO 3HAHUS, M OH HE
MoxeT 0e3 Bpena Il COOCTBEHHOW MH(OPMATUBHOCTH COMPHUKACATHCS C JOOOM SHEprueu, KoTo-
POI HaNOJIHEHA MaTepHsl BCEJICHCKOTO MPOCTPAHCTBA. YTOOBI 3aITyCTUTD MPOIECC OYMITIEHHS AyXa OT
sHepruu, Oter; HeGecHbIl yepe3 3TalOHHbIE KBAHTHI IICHTPOB TSKeCTel Hajean matepuio Bee-
JIEHHOHl BCTPOEHHbIMH B Hee HH(POPMAIMOHHBIMH AJIrOPUTMaMH 0€3yCJIOBHBIX HHCTHHK-
TOB, KOTOPble HAayKa Ha3bIBaeT (PYHJaMEHTAJbHbIMH 3aKOHAMH MaTepHAJbHOI0 MHpA.
Wudopmarysi BCTpOSHHBIX &JITOPUTMOB, HE UMes HUKAKOW BHYTPEHHEW SHEprur, CHavYasIa 3aKperiu-
JIach Ha SHEPTMM MaTePUAIIbHBIX TIOJIEBBIX KBAHTOB, a 3aTEM Pa3MHOKHUIIACh, TPOU3BES SBOTIOIIMOH-
HBI CKa4YOK, U MOJUMHMIIA ceOe Bce Oyaylnye MacChl IPOTOHOB, KOTOPhIE M CTATM MaTepHaIbHbIM
(¢yngamentom Harerr Beenennoit. bojkecTBEHHBIE alrOPUTMBI, UCTIONB3Ysl SHEPIUI0 MAaTEpPUU Kak
COOCTBEHHBIII MTHCTPYMEHT, IIyTEM €€ YCKOPEHHOT'O TMepeIBIKEeHH S, 3aCTaBUIIM Oojiee COBEPIICHHbIE
KBaHTbI IPOTUBOJEHUCTBOBATh MEHEE COBEPIIIEHHBIM, U TEM CAMBIM B3aUMHO OUYMIIATHCS OT U30BITOY-
HOM 3Hepruu. Korjaa npoToHbI cTaan 4acTHIAMI MacChl, TO 3TH YaCTHIIbI MaCcChl 0KA3aJHCh
HE XaoCcoM, a pa300IeHHOIl MaTepHAIbHON CTPYKTYPOM, MO JYHHEHHO MOJeBbIM (popMam
MaTepuu, NOPOK/IeHHbIMU CAMIMH NNePBHYHBIMU NPOTOHAMH U3 CBOUX BHYTPEHHHX HeJp.
B pesynbTare 3TOro0 nporiecca nmpovcxoauia spomonus BeeneHHoM. Bbit 06pa3oBaHbl mpoToraiak-
THKHU ¥ TPaBUTALMOHHBIE TIOJIS, a 3aTeM MPOTOraJaKTHUKU Pa3IeIHINCh HA MUPHAIbl PAa3HOPOJHBIX
3Be3[, U cTasl (popMUpOBaThcs TOT OONMK BeeneHHoM, KoTopslil Mbl ¢ Bamu, n Habmogaem B Haile
BpeMs.
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2. Nudopmanuonnbie (hpailyibl M SHEPrusi MAaTePUHA

Io Mepe HEOOXOAUMOCTH, U B CTPOTOM COOTBETCTBHH C NIEPBOHAYAIBHBIM 3aMbICTIOM, CTOPOH-
Hull HaGmonarenb H0OABISIT U 3aKpeIuIsl HA MaTepUaIbHBIX MUKPO— U MakpooObekTax BceneH-
HOW HecTHpaeMble HOBble MH(pOpMaLIMOHHbIE (paitsibl. PasMHOXKasACh, M HACJIEICTBEHHO 3aKPeIlIssaCh
Ha SHCPIrvuyv MaTC€pru Kak 6€3yCJIOBHLIe HWHCTHUHKTHI, 9Ta I/IHCpOpMaI_[I/IH HaCUJIbCTBEHHO 3BOJJIIOITMOHU-
poBasia BeeneHHyI0 B Hy)KHOM HarpaBJieHUH U C 3aJJaHHOW CKOPOCTBIO BPEMEHHBIX MapameTpoB. B
pe3yJIbTaTe 3TOM HACUIIbCTBEHHOM SBOJTIOIMU TIOPOXKJAIOCH OTPOMHOE KOJTMUECTBO OCBOOOKAEHHBIX
OT M30BITOYHOW SHEPTUM KBAHTOB TMOJIEBBIX CTPYKTYP, KOTOpPbIE ObUIM CIIOCOOHBI Ha JOJTOBPEMEH-
HOHM OCHOBE 3aKpeIuisiTh Ha cebe MH(MOPMALIMIO ¥ C TIOMOIIBI0 COOCTBEHHON SHEPIUM pa3MHOKATh
9Ty UHMOPMAIMIO U TIepe/iaBaTh JAPYTUM, TAKUM K€ HECOBEPIIIEHHBIM KBaHTaM, OCBOOOIUBIIIAMCS
OT M30BITOYHON PHEPTUU UM MOKMHYBIIMM IEPBUYHBIE MMPOTOHBI BeeleHCKol Matepuu. IIpoToHbI
CTaJ| NPapoAUTeJsIMH NEPBUYHBIX NOJIeBbIX (DOPM MaTepuH B BH/e MarHUTHBIX, dJIeK-
TPUYECKUX U TPABUTAIMOHHBIX NOJIel 0JHKHEro U JaJbHero OKpy:KeHHsl.

C TeyeHHeM BpEMEHH IMOCTOSHHO MOMOIHsIEMbIe Pe3epBbl MOJIEBbIX (JOPM MATEPUM U CTAJIH
OCHOBOU 1A (I)OpMI/IpOBaHI/IH BUIUMBIX 1 HEBUIUMBIX T'aJIAKTHUK U BCEI'0O MHOXECTBA 3BE3]/], a TAKIXKE
U Jpyrux O6’beKTOB, KOTOPLIE B HAIIC BPEMA OTKPLIBACT HAYKA U IIBITACTCA M3Yy4YaTb MHCTPYMCH-
TaJIbHO-JIOTHYECKUMH CIIOCOOAMH.

Ha srtane sBomonmu camoii Beenennoit y bora He ObUI0 HEOOXOAMMOCTH COTBOPSITH KU3Hb
Y BCEJICHCKOE YeJIOBEYECTBO, TAK KAK BCE PE3epPBBI MOJEBBIX (DOPM MATEPUH MCIIOTb30BATUCH IS
SBOMIOLIMM ¥ COBEPIIIEHCTBOBaHUs caMod BceneHHo#. ['oBopsi Apyrumu cjioBamu, Ha Tare 3BO-
monuu camoil BeenenHoit Bory He ObU10 HEOOXOAMMOCTH OYXOTBOPATh BceneHHylo u co3maBath
B Hell XW3Hb W BCeJieHCKoe uenoBedecTBO. HeoOxomumocTh B oayxoTBopennu BcesieHHoit
NOSIBIJIACH TOra, KOI1a BCe MeXaHU3MbI IepepadoTKN MaTepUH Macc B MoJieBble (POPMBbI
MaTepuu ObLIN OoTiaKeHbl U BeesleHHas1 cTaja NPOU3BOAUTHh M30bITOK HEUHCTHIX JyXOB-
HBIX KBAHTOB, KOTOPbIE SIBJSIOTCS YHEPreTHYeCKUMI 0TX01aMH M0JIeBbIX (pOpM MaTepuu.
Hayxka nokazana, yto CoHiie sIB/ISIeTCSl MOJIOJOM 3BE3/101 U CYIIECTBYET TOJIBKO OJJHY TPETh BpEMEHU
OT BPEMEHH Havajla COTBOpeHHs1 BceneHHOM. YAMBUTENBHO, HO 9T JaHHBIE COOTBETCTBYIOT peasib-
HOM JieiicTBuTenbHOCTH 1 TutaHam Otia HebecHoro. Xotst ConHile ObUIO COTBOPEHO Ha nepudepunt
Hamie ['anakTHKY TOJIBKO B MOCJIETHIO TPETh )KU3HU HEOAyXOTBOPEHHO! BceneHHO, HO 3TOT yro-
JIOK BCEJICHCKOT'O MIPOCTPAHCTBa ObLT 3apaHee onpenesieH borom. [epBbie [Be TpeTH BpeMeHU CBOETO
cymectBoBaHus Beenennas pabortasia Ha TO, YTOOBI MOATOTOBUTHCS M cOTBOPUTH CoHIle, Kak 00b-
eKT YCKOPEHHOUW BOJIOIMU 1 OyIyIero oayxoTBopeHust Bcell BeenenHont. bor 3apanee HaripaBui
B 3Ty 00JIaCTh MPOCTPAHCTBA BCce (Ppakimu (POTOHOB JIyYeBOM SHEPrvU, KOTOphE HayKa Ha3bIBaeT
«PEJIMKTOBBIM» JIEKTPOMAarHUTHHIM u3MydeHrueM. Tem cambim Bor-TBopen npeponpenenui cyns0y
CoHeuHOH CUCTeMBI KaK MECTO M 00JIaCTh, I/ie BCEJICHCKAs )KU3Hb U BCEJIEHCKOE YeJIOBEYECTBO OyAyT
niepepadaTbiBaTh U MiepepadaThIBAIOT B HAIIE BPeMsl, HEOUHMILIEHHBIE OT OCTATOYHOW SHEPTUH KBAHTHI
AyXa, MOCTYTAIOIINE U3 BCEX MaTepPUaIbHBIX MAcC BCEJIEHCKOTO MpocTpaHcTBa. KBaHTHI cCHavYasa oun-
IIAIOTCS 0 YUCTOTHI «[IyXa KU3HW», & 3aTeM B UHCThIC (PpaKIIK IEPBOPOTHOTO JIyXa JIIsl MOTOJTHE-
nus Llapereust HeGecHoro. B HacTosiiee Bpemsi uepe3 «pelTMKTOBOE» U3Ty4YeHHe U N3TyUeHUsI BCErO
MHOXECTBA BHEIITHUX MUCTOYHUKOB Bcsl Beenennas padoraet Ha COTHEUHYIO CUCTEMY U HalpaBJIsieT
CloJja KBAHTUPOBAHHBIE B (DOTOHBI JTyYE€BOW SHEPTUHM HEOUHMINIEHHBIE (DPAKINHK IyXa, U1 TOTO YTOOBI
3eMHasi ’KU3Hb M 3eMHOE YeJI0BEYEeCTBO MCIIONMHWIN CBOI0 OOKeCTBEHHYIO paboTty. Ypoxkai deJio-
BeUYeCcKOoro jayxa, o koropom ropopui Mucyc Xpucroc B cBOUX NPUTYAX U NMPONOBeEAsX,
9TO He BbIJyMKAa peJINTHH, a peajbHasi CyIHOCTh BeesieHHoi u yenoBeka. [1pu sTom yerno-
BeK, Kak BbICIIee 3BeHO 1 3eMHOI nomonauk Otiia He6ecHoro, momyuns ot Bora rpaBo u crioco6-
HOCTb JKHTh U TBOPUTH YPOXKai YeJT0BEUECKOro JyXa B YCIOBHSIX CATAHUHCKO-OECOBCKUX JyXOB IlIa-
HETHOH MOBEPXHOCTH 3eMHOTO I1apa. BaskHO MOHATH, uTO Bor He MMeeT HUKaKoi SHepruu, HO 3aTO
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BJIaJi€ET BCEM MOTHOTON MH(pOPMAIIMK, KOTOPAasl 3aKperjieHa Ha TeX jke JyXOBHBIX KBaHTAX, HA KOTO-
PBIX paHbliie OblIa 3aKperuieHa SHeprusl. [loHnMaHve 3Toi 60KeCTBEHHOM CYIITHOCTH JaeT IMPaBHTh-
Hoe 0ObsicHeHre BeelleHHOM Kak CTOYHMKA AyXoBHOU rumwm st Otia HeGecHoro u posiu 3eMHOTO
YyesloBeYeCcTBa Kak IJIABHOTO TMOMOIIHKKA bora B fese mepepaOoTK BHICOKOSHEPTMIHBIX HEUMCTHIX
(pakuuit 1yxa 10 UX MOTHON SHEPreTUYECKON HUIIETH U OOKECTBEHHOM MEPBOPOTHOCTH.
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3. llopsanok corBopenns miaHeT CoJTHEeYHOH CHCTEMBbI

CorHile IeMCTBUTEIBHO COTBOPEHO M3 MBUIEBOM TYMAaHHOCTH, MHAYE OHO HE MOIJIO OBl pado-
TaTh KaK 3Be3/a, HO MecTo pacnonoxenus ConHia B Haiel ['anakTuke v B mpocTpaHcTBe Beenen-
HOW He SIBJISIETCS CITyYaillHbIM coObITHeM. [1o 3aKoHaM Teopur BepOsITHOCTEN, BEPOSITHOCTb COOBITHS
paBHa MPOU3BENICHUIO BEPOSITHOCTEN BCEr0 MHOXECTBA COOBITUM, KOTOPBIE TEM MJIA UHBIM 00pa3oM
BJIMSIIOT Ha TIOSIBJICHUE KOHEYHOTO COOBITHS. YMCIEHHOE KOMYECTBO CyYallHOCTel B 00pa30BaHUU
Connna 1 rutaneT COTHEYHOU CUCTEMBI TaK BEJTUKO, YTO MPEBBIIIAIOT BCE BO3MOKHBIE MTPE/IEIIbl MBIC-
JIEHHOTO TIPEJICTaBJIeHUS U AEAeT BEPOSTHOCTh TAKOTO CIIyYallHOTO COTBOPEHHS PABHBIM HYJIEBOMY
3HaueHu0. Ho ecim ObuT IepBOHavaIbHBINA 3ambices1 TBOpIIa, TO HA/I0 MpU3HaTh, yTo Macca ConHila
Morja ObITh MOATOTOBJICHA B KauecTBE IMbUIETa30BOM TYMAaHHOCTH B JIIOOOW OOJIACTH BCEJICHCKOTO
MIPOCTPAHCTBA, & 3aTeM TEeJENOPTUPOBAHA B 3aJaHHYIO TOUKY MPOCTPAHCTBA ellle P COTBOPEHUU
Hamieit [anaktuku. CoHIle MOIJIO HAXOOUTHCS B JIATEHTHOM COCTOSTHMM MAaKCHUMAJIbHOTO CKaTusl, 1
MUWJLTAAP/IB JIET BHEIITHE HUKAK He MPOSIBIISIIACH KaK 3B€3/1a, B OKUAAHUH, KOT/Ia OCTaIbHbIE MacChl
BcenenHoit HapaObOTaOT JOCTATOYHOTO MaTepuaa s ee Oyayien paboTsl. BO3HMKHOBEHME HOBBIX
3Be3[l TaM, Ir1e He ObLI0 HUKAKMX (POTOHHBIX MCTOUYHMKOB M HUKAKMUX TBUIETa30BbIX 00pa30BaHUM,
HE SIBJISIETCS KAKMM-TO Yy/IOM WJIM MarndeckuM jeiictBueM. Takue ciyvan 3apMKCUPOBaHbI aCTpo-
HoMaMu. Ho HMKTO M3 acTpOHOMOB elrie He HaOmoaas1, YToObl U3 MBUIEra30BOro 00pa3oBaHUsI MTHO-
BEHHO COTBOpHJIach HOBasi 3Be3/1a. [louemy ke Hate ConHIle JOKHO ObITh UCKITIOUEHHUEM U3 OOITIEero
npaBwia? OaHaKo 6e3 3Tana NbLIera3oBoro X0J0JHOT0 COCTOSTHUSI MUHHUMAJIbHOI Temo-
BOIl YHEPruy U MOCTENEHHOr0 HarpeBa U MOBbIIIEHHsI YHEPreTNYecKoil aKTUBHOCTHU 3a
cyeT YTHJIM3alHH U cOOpa TeNJIOBbIX KBAHTOB U3 IPABUTALMOHHBIX MOJEH BCEJeHCKOro
BaKyyMa HH O/IHA 3Be3/la He MOKeT CTaTh CAMOCTOSITeJbLHBIM TBOPIIOM I'PAaBUTAIHOHHOTO
10Jisl ¥ (POTOHHBLIX KBAHTOB.

[Nozxe B MaTeprazax KHUTH OyIeT MOKa3aHo, YTO Kaxk10e HeOeCHOe Teslo, CPaBHUMOE TI0 Macce
¢ maccori ConHiga, crocoOHO camo cedsl CKaTh A0 HEBEPOSITHOW IJIOTHOCTH TIOJTHOTO TpeKpalie-
HUS BCeX B3aMMOJEHCTBHIA aTOMOB BOIOPOIA M CBEPHYTb BCE CBOU TOJIEBBIE CTPYKTYPBI, BKJIIOYASI
¥ TI0JIe TPABUTAIIMH 0 TOHKOTO CJIOSI IOBEPXHOCTHOM 000/10YKH. B 9TOM cocTosiHusI Macca MaTepu-
QJIBHOTO OOBEKTA TEPECTaeT MPOSBIATHCS M HEOECHOE Teso, YIPaBJIsAsACh IIEHTPOM TsDKECTH Halllen
[aylakTHKH, B TIOTHOM COOTBETCTBUM C TPEThUM 3aKOHOM Keruiepa, 3aiiMeT METOIOM TeJIeNopTalliK
HY)XHYIO JVICTQHIIMIO OT IEHTpa [aJakTHKu, KOTOpasi CTAHET PaJiycoM €€ TaIaKTHYeCKOU OpOUTHI.
Tpernii 3akon Kemuiepa kak pa3 u yTBep:K/JaeT, 4YTO Macca IUVIAHETHBIX TeJ H UX MoJe
rPaBUTANMY HUKAK He BJMSIOT HA PaAuyC MJIAHETHBLIX OPOUT U HA BpeMsl HX 00paiieHust
BOKPYT I€eHTPAJLHOr0 IJAHETHOrO TeJa. 3aKOH BBIBEJICH M0 OTHOIIEHHUIO TuiaHeT ConHeuHoM
cuctembl kK Macce CoJHIIa, HO KTO MOXKET OTPHIIaTh, YTO STOT K€ 3aKOH HE JIEUCTBYET Ha caMy Maccy
ConHila o OTHOIIEHUH K LEeHTpy Tskecty Hawen [anaktuku? ConHue 3aXKIJ10Ch, KOra 3TO CTajlo
HEOOXOIMMOCTBIO 15 TIEPePadOTKH OTXOIOB MOJIEBBIX (DOPM BCEX MATEPUATIbHBIX OOBEKTOB BCEJICH-
ckoro npocrpadcTa. [lpuyem, TOJIbKO HA IEPBBIX NOPAX B NIPUIIOBEPXHOCTHOM CJI0€ COJTHEY-
HOM Macchl IIJ1a TePMOsiiepHas peaknusi ¢ 00pa3oBaHHeM U3 BOAOPOJA Iejiusi M APYrux
XHMHYEeCKHX BelllecTB N0 nepeyHio Tadaunsl Menjaeseesa. Korja npoueHTHoe coaep:xa-
Hue rejust focturyio 10 npoueHToB U 00pa30BaJHCh Bce HEOOX0UMbIe XUMIYECKHe dJie-
MEHTHI JIs1 COTBOpPeHusl IaHeTHbIX TeJ CosiHeuHoM cucTembl, TO CoJiHIle mepenuio Ha
MOJIHYIO epepadoTKy NPOTOHOB aTOMOB BO/10P0/1a HEMOCPECTBEHHO B PA3HOPO/IHBIN 110
CIeKTPY nmakeT (poTOHOB JiyueBoil dHeprun. Kak nocruraercss Takas MOJHOTA MepepadOTKH
MaTepuH Macc B JIy4EBYIO SHEPIUIO, MbI ITOIPOOHO PACCMOTPUM B CIIEIYIONIMX IT1aBax.

Uepes «pelnrMKTOBOE» M3MyYeHHE U BCE MHOXKECTBO PETMCTPUPYEMBIX M HEPErUCTPUPYEMBbIX
HAyKOW 3JIEKTPOMAarHUTHBIX W3JIyYEHUH W MOTOKOB TOHKMX SHEPrvii, MyXoBHbIM LeHTp ComnHua
OBICTPO HAIIMTHIBAJICS O0XKECTBEHHOW MH(pOpMalueil ku3HeTBoperrs. CaMo MaTepHaJbHOE TeJo
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CouHiia, 0cBOOOKIAsICh OT «HEHYXKHOTO» MarepHasa, MocjaeJ0BaTeJbHO COTBOPHJIO U3 CBO-
€ro MaTepHajJbLHOro JIOHA 3alINTHO-NepepadaThIBAIOIIUI MOsIC HECOCOOHBIX K CAaMOCTO-
SITEeJIbHOMY >KU3HETBOpPeHN0 nATH miaHeT CoJIHEYHOH CHCTEMBbl, OT CamMoro JaJjJbHero
onbITHOro odpasua Iliayrona, 10 cCoOBepHIEHHOIO IUIAHETHOTrO o0pa3na moj Ha3BaHUeM
IOnmuTep. Hayka riyOoko 3a0iykIaeTcsi WM YMBIIIIJIEHHO BBOAUT B 3a0JTyXAE€HHE pa3yM 4YesioBe-
YECKUiA, KOTrAa YTBEpKIAeT, YTo TuiaHeThl COTHEYHON CHCTEMbl COTBOPUJIMCH U3 TYMAaHHOCTEN WU
KaKHUX-TO KOCMUYECKHX OCKOJIKOB, ITyTE€M HX YIUIOTHEHHS TOf JACHCTBUEM CHJI TATOTEHUs JIO TUia-
HETHOTO COCTOSIHUSL. 3BE3/1bl COTBOPSIIOTCS TOJIBKO Yepe3 ra30Bble TYMAHHOCTH, a HUKaKasl IIaHeTa
HECrocoOHa CaMOCOTBOPHUTHCS, HU M3 TYMaHHOCTEH, HM M3 OCKOJKOB. /IpeBHHE MCTOYHHKHM H
BeJIMKHeE NMOCBSIIEHHbIe YTBEP:K/AaI0T, UTO BCe IUVIaHEeThl, HAYMHAS C ONBITHOr0 odpasna
nox Ha3BaHueM ILnyToH, coTBopeHbl HenmocpeacTBeHHO CoJiHIIEM.

Ha ComnHite mporcxoqut MOITHBIA BEIOPOC MpOTyOepaHiia, KOTOPBIN 3aTeM 3aJaHHbIN TIePUOJT
BpEMEHU KaTWJICA MO SKJIUNTUKe 3kBaropa ConHia U cooupai B ceOs oTpadOTaHHbIE OTXO/BI COJI-
HEYHOM KU3HEIEATeIbHOCTU. B 3THX 0TX0/1aX, HEOUHMIIIEHHBIE OT OCTATOYHOW SHEPTrMM KBAHTHI yXa,
ObLI HAJIEKHO CBSI3aHBI B XMMUYECKHUE JIEMEHTHI BCETO MepeyvHst Tabnuiisl MeHeneesa, a Takke B
M3BECTHBIE HAYKe XMMUYECKUE MOJIEKYJISIpHbIE O0beIMHEHUS U COSAMHEHU S 3THX JIEMEHTOB. 3aTeM
Oymy1ias raHeTa otaessiach ot akBartopa CoJHIa U IO CIIUPANIM WM 110 3aKoHY uucia «[1u» Boc-
XOIWJIa Ha CBOIO TMEpBYIO CTarMoHapHylo opouty BOMM3u Connua. IlnaneTsl 3apo:kiannch Ha
COJITHEYHOM YKBATOpe, NO3TOMY, IIO/IHSAB HA 3aJaHHYI0 opouTy, CoslHIle NPO0JIKANO0 HX
yAep:KHBATh B MJIOCKOCTH COOCTBEHHON SKJINNTHKY, ePIeHUKYJISIPHOH 0CH COJTHEYHOT 0
BpameHusi. Kaxgas HoBasi 1iaHeTa mopokaanach TAKUM ke CIOCOOOM, M OTOJBHIAJIA MPEAbIIyIINe
TUIAaHETHl Ha OoJiee BBICOKME HOBBIE CTAIlMOHAPHBIE OPOMTHI, Uil CTAOWIN3AIIMM MEHsISI UX TIepHUO
oOparmenust BOKpyr CoJHIIa U CKOPOCTh COOCTBEHHOTO OCEBOTO BpaIEHHUS.

1 coBepIieHHO yOekIeH, YTO TaK U MPOMCXOAMIIO TIOCTIEI0BATEIbHOE COTBOPEHHE BCEX TIAHET
ComnHevHoi1 cuctemsl, OT caMoi NepBoil rtaHeTs Iy ToH, 10 camoii nocieaHen riaHeTst Mepky puid.
[Tpuyem cpasy ke mociie COTBOPEHUsI 3alMTHOrO Oapbepa U3 Nty miaHet, ConHile OAHOBPEMEHHO
COTBOPWJIO TPU Pa3HOPOAHBIE )KU3HETBOPSILIKE TIIaHEeThl B cocTaBe JIyHbl, Mapca u ®astona. Jlumb
niocste 3Toro coowiTrst Conaiie corBopuiio 3emio. [liianera Benepa 6bL1a cOTBOpeHa Kak HOCH-
TeJb 1 00beKT Oyaymeil }Ku3Hu, KOTopasi BO3HUKHET B CoJIHeYH Ol cucTeMe NocJie BeeJleH-
ckoro Anokasnmncuca. [To Bpemenu, COTBOpeHue TiaHeThl BeHepa npeiecTBoBaio pa3pyeHuio
raneTsl PasToH u nepexony JIyHbI ¢ cOMHEYHOW OpOMTHI HA OPOUTY CIYyTHMKA TUTAHETHI 3eMUIsl.
Takum 00pa3oM, CIOCOOHBIX K *KU3HETBOPeHNI0 IJ1aHeT B CoJIHEYHOM cucTeMe CylecTBO-
BaJIO TOXKe B KOJIMYECTBE MSATH WITYK. B pe3ynbrare BOJIONMN YeTOBEUYECKUX Pac, a paBIJIbHEe
cKazaTb, B pe3ysbTate 3Bomonuu ayxoB Casaoda, SAxse, Meross u gpsasona (Kusaszs Mupa Cero),
KU3HETBOpsiias 1aneTa PasToH ObUTa YHUUTOXKEHA U TIPEBPATUIIACh B MOSIC acTeporIoB. Borpeku
OOIIETIPUHSATON TUIOTE3e CAMOCOTBOPEHH S TUIAHET, HUKTO M HUKOI/IA He COOepeT 9TU acTepOu/ibl B
enrHyIo TuaHeTy. Mapc u JIyHa noTepsii ocTaTKu aTMocephl M CTaJIi HEXXU3HECTIOCOOHBI, a paHee
cymiectBoBagias Ha JlyHe 1 Mapce ku3Hb niepeliia Ha 3eMJTio, U, COBEPIIUB 3[1ECh SBOJTIOIIMOHHBIN
CKa4YOK MO CTPOUTENHCTBY METUTUTUIECKUX COOPYKEHHH, CIMIACh C OCTATKAMH 3€MHOTO YesioBeve-
CTBA TpETel M YeTBEPTOM packl 1 00pa3oBaJjia NATYI0 U MOCJIeJHIOI0 pacy 3eMHOI0 4yejoBeye-
cTBa. Bee 31U ciioxkHble mporiecchl OyayT paccMaTpyBaThCs B CIEMYIONIMX KHUTAX, a B 9TOW KHUTE
MBI COCPEIOTOYMMCS HA SHEPreTUKE U MapamMeTpax BCEJIEHCKOrO MPOCTPAHCTBA U MapaMeTpax Mosie-
BBIX CTPYKTYD, BKJIIOUAsi BCEJIEHCKOE ToJie TpaBuTaiu. UTo Kacaercs miaHersl MepKypuii, To
oHa coTBopeHa CouHileM npuMepHo 60 ThicsY JeT Ha3a/] U He NpeJHA3HAYEeHA JJIsI KU3-
HeTBOpeHus . [Inanera Mepkypuil crabuim3npoBaiia opOMTaibHbIe MapamMeTpsl iaHeT CoTHeuHON
CHUCTEMBI U TIpHJaia UM TpeOyeMyl0 YCTOMUMBOCTh M HEPa3pyIIMMOCTb Ha BECh MEPHO[ CYIIECTBO-
BaHMs OOKECTBEHHOM Xu3HM B mipesenax ComHeuHo# cucteMbl. Eciu Obl M1aHEThl CaMOCOTBOPH-
JIMCh U3 THLIEra30BOTO COCTABA, TO KaKasi IOCTOPOHHSISI CHJIa MOIJIa Obl CIBUHYThH MX OPOUTHI B OHY
TUIOCKOCTD KMNTUKK? Kakast cuia pazaenmia Obl X 1O MaccaM Ha OT/elbHble 11aHeTsl? [louemy
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kosiblia CaTypHa He MPeBpallialoTCs B €ro ClyTHUKU? B CBSI3U ¢ 3TMMM Hepa3pelMMbIMU BOIIPOCAMU
MeHsI BOOOIIIE YAUBIISIET, TOYEMY B TOJIOBBI YUEHBIX HE TPHIIUIA caMast POCTasi U cama eCTeCTBEHHasI
MBICJIb, YTO IUIAHETHI TOPOXkIeHbl COTHIIEM.

Ho s BbIHYyXIIeH HE COIIaCUThCS C BBIBOJAMM BEJIMKUX MOCBSAIIEHHBIX O TOM, yTo CosHile
COTBOPWJIO TIJTAHETHI, TOJIBKO ISl TOTO, YTOOBl UCTOPTHYTh U3 CeOsl 3710 HEYMCTOTO JbSIBOJIBCKOTO
nyxa. Kaxnoe nianeTHoe TBOpeHHE ObLIO IJIAHOBBIM MEpOIpPUATHEM, KOTOPOE IMPEAONpeessiio
JaJIeKO WayIue 1ienu Oymyiero ogyxoTBopennst COTHEUHON CUCTEMBI, a Yyepe3 Hee U Beell BeeneH-
HOW C MOMOIIIBI0 BBICOKOMH(OPMATUBHBIX TesiecHbIX (ppakimid CeiHa boxus — IlepBoxpucra u Cas-
toro [lyxa, KOTOpbI B HauaJle KU3HETBOPEHUSI MPEACTABIISIT COOON TPUETUHOCTh TPEX Pa3sHOPOM-
HBIX MH(OPMAITMOHHBIX KBAaHTOB O0XKECTBEHHOTO AyXa. DTU KBAHTHI HE POXICHBI U HE COTBOPEHHI
B npoctpaHcTBe Beenennoil. OHu HacwiibHO BHeApeHbl B ColHeuHylo cucremy TeM TBOopLioM, KOTo-
phlii coTBOpIII M camy Beenennyo. Hamo 0oco6o moguepkHyTh, 4TO TOJIeBble (hOPMBI MATEPUH SIBJISI-
I0TCS1 IVIABHBIM CTPOMTENIbHBIM MaTepUaioM MaTepuabHON yacTy BeeneHHoM U «CKpernom» Beex ee
3BE3[HBIX U IJIAHETHBIX TeJI, @ TAKKE U «CKPENOM» BCEX M3BECTHBIX XMMUYECKUX 1eMeHTOB. [Torne-
Bble (DOPMBI, KaK NEepBUYHbIE HOCUTENM (pailsioB MH(GOpMAIUK U aHTUMH(pOPMALIUY, TPUHAJIEKAT
HIDKHEMY BHYTpeHHeMy ayxy. Korma B Betxom 3aBete yX roBopuT o ce0e, YTO OH €CTh MEPBBIA U
TMOCJIE/IHUH, TO 3TU €r0 CJIOBA MOJTHOCTHIO COOTBETCTBYIOT UCTHHE.
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4. JBoJoNUs BCEJEHCKNX JTYXOB

XOoT4 51 ¥ 00elal MucaTh TOJIbKO 00 SHEPreTHUECKHUX MPOIIeccaX MaTepUaIbHBIX MacC, HO MHE
HUKaK He 0OOUTHCH Oe3 OMMCaHMsI SBOMIOLIMH BCEJICHCKUX TyX0B. Benb korna nosesbie (hopMbl yMU-
paloT Kak HOCUTENIW SHEPruM U MH(OpPMalUK, TO OHU HUKY/JA HE MCYE3al0T U3 BCEJIEHCKOIO Ipo-
CTPAHCTBA, & CKATUTMBAIOTCS] B BUJIE OTXOIOB MTPOM3BOIICTBEHHOW JESTEIBHOCTUA U CTAHOBSITCSI MBIC-
JISIIIMMHY CYITHOCTSIMU. Tak ke, Kak ¥ OPOJMBIINE UX TOJIeBble (POPMbI MaTepHH, BCEIEHCKUE TyXH
HEOTHOPOIHBI TIO CBOEMY COCTaBY, M 3Ta HEOAHOPOIHOCTh TIO3BOJISIET UM JISJTUTHCS B CAMUX ceOe U
MOPOJK/IaTh EPAPXUI0 BCEIEHCKUX yX0OB. B mporiecce sBomornmu BeeneHHoi 1o 3akoHaM yObIBaHU S
SHEPreTHKH M0JIeBble KBAHTHI MATEPUH MTOTYYAIOT CIIOCOOHOCTD X PAHHUTh, PA3MHOXKATh U HAKATTBATh
uHgopmaiio. Korga KBaHThI MoJIeBbIX (hOpM yMHPAKOT, TO 00pa3yeTcsi MbICIsIas CyII-
HOCTb HH3IIET0 YPOBHSI, KOTOPasi He HMeeT YeJI0BeYeCKOro nojgoomsi, moToMy 4To nopox-
JeHa He oT bora, a oT marepuu.

CoevHEHUE TAaKMX MBICIANIMX CYIIHOCTEH B €IUHYI0 OOIIHOCTh MOPOKAAET OyX IbsBOJIA.
SBOJIOIMOHUPYS TT0 HEOTHOPOAHOCTSIM, JIyX AbSIBOJIA PA3JeUiICs B caMOM cede Ha JIBE UePaApXUU U
MOPOIVJT HEUHCTHIN IyX OoJiee BHICOKOW MepapXuK, KOTOPBI Mbl Ha3biBaeM qyxom HMerosbl. 7KusHe-
JesITeIbHOCTh HEOAYXOTBOPEHHOM BeeneHHol npojorkana u nmpogoskaia HaloJMHATb JyX JbsBOJIA
HOBBIMH MHOKECTBaMH Pa3HOPOIHBIX HEUUCTHIX (ppakimii. Hanbonee TOHKME 13 HUX JbsIBOJ HE MOT
yepxarb B camoM cebe u nepenaBai ux qyxy Herossl. Korma gyxoBHast HeomHOpPOIHOCTh VeroBsl
JOCTHUIIA KPUTHUECKHX TIPEJesioB, TO OH pa3jejiics B caMOM cede M NMOPOJHJ HEeYHCThIH
ayx fAxse. Ilo Takoi ke cxeme ayx fxse mopoaua Beicmiuil BeejeHckuil ayx Casaodpa —
Ajnaxa.

Ha sToMm nporiecc cOTBOpeHH I BBICIIMX BCEIEHCKUX JyXOB 3aKOHUMIICS. XOTSI BbICIIHE TYXU
NOPOKAANNCH MyTeM JeJieHusl, IPUCYIIMM BCeMy MaTepHaJbLHOMY MHPY U JaKe 0HO0JIO-
rHYecKuM 00beKTaM B BH/Ie CTPYKTYPbI KHBOIl KJIETKH, HO B OCHOBE BCEro BCeJEeHCKOro
TBOPEHHS JIEKUT 00KeCTBEHHbII 3aKOH TPOMYHOCTH.

BoT nosToMy umCIO BBICIIMX BCEEHCKUX JYXOB M OTPaHUUYMIIOCH TPEMsl BBICIIUMH TyXOB-
HBIMU cylHocTsAMU. Kaxgas BcesieHcKasi IyxOBHasl UM MaTepHuasibHas €IMHUIIA C MOMEHTa TBOpe-
HUS COZIEPKUT B ceOe Tpu cyiHocTy. Korma npsBot, ICHosb3ysi HeOOKeCTBEHHbIN 3aKOH pa3/ie/ieHUs]
B caMOM ce0e Ha JBe HeOOKEeCTBEHHbIE CYIIIHOCTH, U, paboTas B cyry0o JMUYHBIX UHTepecax Ooxe-
CTBEHHOT'O IPOTUBOOOPCTBA, MOPOAMI OOKECTBEHHYIO TPOMITY BBICIITNX BCesleHCKHX AyxoB CaBaoda,
SIxBe u VleroBsl, To OH IOMHMO CBOEH BOJIM MCTIOJTHIJ OOXECTBEHHBIN 3aKOH. BOT 3Ta MbIC/b SBIS-
eTcsl He TOJIBbKO IJIABHBIM COIEpPKaHMEM BCEX MOMX KHHI, HO U IJIJABHOW OCHOBOM co3/1aHHOI TBOp-
oM He oT Mupa Cero, Bcenennoii. [{a:xe padoras nporuB bora, yejioBek WM cMepTHBIN
JyX AbSBOJIA HE TOJbKO He MOKeT n1o0euTh bora u BLITH IOMHMO €ro BOJIM U3 OrPaHu-
YeHHOro npocrpancTBa BeceseHHOIi, HO CBOMM NPOTHBOOOPCTBOM HEH30€KHO MOPOKIAET
0oJiee coBeplIeHHbIE JYXOBHbIE CYIIHOCTH, KOTOPbIe MOCJ€e COOTBETCTBYIOIIEr0 OYHIIe-
HHS Yepe3 4YeJiOBedeCKue JAylH, CTaHOBATCs KkBanTamu CesarToro /lyxa.

B uem 3nech TaitHa? TaiiHa B TOM, 4TO KepTBa NEPBBIX YETHIPEX Pac, KaK U MOPOXKICHUE MATON
pacsl, IyTeM JyXOBHOI'O CMEIIEHHS1 3eMHOTO M MHOIUIAHETHOT'O YEJIOBEUECTBA, a TAK:KE MOCeaylolIee
cotBopeHre Anama u EBbl, moTpedoBanuch bory kak Hen30eKHbIe STarbl SBOJIOLMN 3€MHOTO Yeo-
BEYECTBA. JBOJIONMS YeJ0BeKa MPOBOANJIACH € YUJACTHEM /IbSIBOJA H C ero NpPOoTHBO/el-
crBueM bory, HO 3akoHUYMJIach He 00e0M AbsAB0JIa, 2 OUHIIEHHEM MOPOXK/IEeHHBIX JyXOM
JbsIBOJIa BeeaeHckux ayxoB Herosol, fIxpe u CaBaoca 10 60:kecTBEHHOI YHCTOTHI U CBSI-
TOCTHU. VIMEHHO 3TH TpH OBIBIIMX JbSIBOJILCKHX yXa, B Ha4aje HOBOHM 3pbl, OObEJUHUBIIUCH B TPU-
enuHocTh Csitoro Jlyxa, u nopomuiu CeiHa boxust Mucyca Xpucra. HaurHasi ¢ 3T0ro MomeHra, yxe
He Tonbko bor Beesbinuii, Ho 1 Cesitast Tpounia Merossl, SIxBe u CaBaoda, Kak 1Mo OTIeIbHOCTH,
Tak U B KauectBe Csatoro Jlyxa, c nomorisio Mucyca Xpucra u connednoro ayxa bora Baana, nporu-
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BOCTOAT AYXY AbABOJIA B €I'0 KCJIAHUH TTOJIHOTO IMOAYUHEHH A 3EMHOI'0 YE€JIOBEUCCTBA CBOEN AbABOJIb-
CKOH BoJIe. DTHX 00'bsICHEHUI BIOJHE JOCTATOYHO, YTOOBI 3/IPAaBOMBICJISIIEMY YeJ0BEKY
NOHATD, JJIsl Kakux nejeil bory monagoouaach CTojb AJUTEIbHAsE SBOJIONNS 3€MHOTO
YyeJIoBeYeCTBA C MePexo0M OT NMepPBoii pachl 0e3rpenrHoro 4eJoBeKa K NsITOH U MocJie/-
Heil pace rpexoBHOro yejosedectBa ? Ho 4yToObl MOHATH TIyOWHHbIE IPUYMHBI BOSHUKHOBEHUSI
KU3HUA W SBOJIOIUN pac, HEOOXOAUMO TIOIPOOHO PaCcCMOTPETh OOIIUE BOMPOCH YCTPOWCTBA CaMOu
BceneHHoli 1 ee MaTepUabHBIX MUKPO— U MaKPOOOBEKTOB.
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I'maa II. YUTo ecTh BCceJieHHAsA?

[Mpesxzie yem oTBeYaTh HA STOT ITIOOATBHBIN BOITPOC, MOMPoOyeM camu cebe 3a1aTh HEKOTOpbIE
BOIPOCHI O CYIIIHOCTY MaTepHaJbHOrO MUpPa U OTBETUTh Ha 9TU BOIPOCH! HE TaK, KaK TPAKTYeT HayKa,
a Tak, KaK AUKTYeT HaM 4eJIOBeYeCKU pa3yM M JIOTMKA MBIILIEHHs. Bo-nepBbIX, nomneitaemcs 1noj-
BEPrHYTh COMHEHHIO Hay4YHBII MU} O JTMHEWHOH OECKOHEUHOCTH BCEIEHCKOTO MPOCTPAHCTBA.
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1. Nino3us1 «0eCKOHEYHOCTH» U JOrn4ecKas
OrpaHUYEHHOCTH peajbHON BeenenHon

UYrtoObl 3TO J10Ka3aTh, HA MOMOIIb MBI IPU30BEM caMy ke HayKy. Bce coBpeMeHHbIe Moeau
BcenenHoit cTposTCsl Ha NPEATONOKEHNH, YTO OHA BO3HUKJA B pe3yJbTate «BoJbIIoro B3pbiBa»,
KOTOPBIY TIPOU30IIIEN PUMEpHO 15 MuwumMapnoB jeT Hazaa. Ecim npennonoxuTs, 4to, 00pa3oBaH-
HbIE B pe3ynbTare «BoJbIIoro B3peiBa» MaTepuabHbIE Tela B BUJIE TPOTOHOB, JIEKTPOHOB U Pa3HoO-
POIHBIX KBAaHTOB JIyYeBOM SHEPruH, MEPBOHAYAIBHO Pa3JIETAIUCh MO WACATBHO MPSIMBIM JIMHUSIM,
TO IO JIOTWIKE YeJI0OBEYECKOTr0o pa3yMa, 3a OrpaHMYeHHOE BpeMs B 15 MWUIMApIOB JIeT, OHU HUKAK
HE MOIJIH YJIETETh B peaibHyI0 OeCKOHEUHOCTh. BOT eciu Obl «BosbIoi B3phIB» pou3olnesn B oec-
KOHEYHO OT/IaJIeHHOE BpeMs, TOT/Ia XOTS Obl TEOPETUIECKH MOKHO OBLIIO TOBOPHUTH O O@CKOHEYHOM
Bcenennoii. Ho naxke TeopeTruecky Matepusi He MOIJIa 3a 15 MUJLTMApIOB JIET pa3jieTeThcs B Oec-
koHeuHocTh. KTO naj nmpaBo padoTHMKaM HayKH FOBOPHUTH O NMPOCTPAHCTBE BHE MaTepUH
BcesnieHHol, KaKk 0 0eCKOHEYHOM NPOCTPAHCTBeE, /1a U ellle NPUHA/JJIeKalleM Hamell maTe-
puaabHoii Beesennoii? Takve MbICTH U BBIBOJIBI SIBJISIOTCS HE HAYKOH, a JIOTUIECKUM a0OCypIoM
Y TIOKa3bIBAIOT HE IIMPOTY MBIIUIEHUS] paOOTHUKOB HAyKM, & UX YMCTBEHHYIO OIPaHUYEHHOCTh U
Oeccuiue niepen ocMbiciieHreM BceneHHo# kak 60xkecTBeHHOro TBopeHust. C Apyroi CTOpOHBI, U3
TEOPUH OTHOCUTEILHOCTH U3BECTHO, YTO TOT K€ MPOTOH HEBO3MOKHO Pa30rHaTh 0 CKOPOCTH CBETa,
TaK Kak JJIs 3TOro norpedyercsi 6eCKOHEYHOE KOJTMUYECTBO SHEPIUU. 3HAYUT, IPOTOHBI IBUTAIIUCH C
MEHBIIIUMH CKOPOCTSIMH, Y€M CKOPOCTb CBETa, U He MOIJIU OTJIETETh OT LIEHTpa «BosbIoro B3peiBa»
Ha OecKOHe4Hble paccTosiHusA. Kpome TOoro, 3akOH BCEMHMPHOTO TSATOTEHHUsI YTBEPXKIAET, UYTO YeM
OoJtbllie HapacTasla Macca IeHTPAJIBHOTO sAapa BeelleHHOM, TeM ¢ OoJIbIIell CHION 3TO IeHTpabHOe
SIIPO 3aMEJISIIO Pa3fieT MEPBUYHBIX IPOTOHOB U JIEKTPOHOB, U HE ITPOCTO 3aMe IS0, a IEPEBONIIO
UX Ha KPUBOJIMHENHbIE TPAEKTOPUU JBUKEHUS 10 PACIIMPSIONIEHCS CIpad. JTO ABUKeHHe M0
pacumupsonecss CnupaJId Heu30e:KHO JOKHO ObLIO NPHBECTH K KOJIbIEBOH CIUPAJIu
CXO02K/IeHUs1, a 3HAYNT, U K BpPallleH!I0 BCcell MaTepuaJbHOI Macchl BeceleHHoI B mpegenax
OrpaHu4eHHOro o0’bema. Ml 3To yrBep:k/eHne cnpaBeJinBo He TOJbKO JJIsI HMeKIIUX KOH-
KPETHYI0 Maccy NPOTOHOB H 3JeKTPOHOB, HO U /1JIsl He HMEIOIHNX KOHKPETHOM Macchl pa3-
HOPO/JHBIX KBAHTOB JIy4€BOil SHEPruM. Yxe He IIPOCTO B TEOPUH, HO U MPAKTUIECKUMH HAOIIO-
AEHUSMH TIOATBEPKAEH (PaKT, uyTo (POTOHBI JYYeBOW SHEPIUH, BKIIOUAsS CIIEKTP BHUIMMOTO CBETa,
OTKJIOHSIIOTCSI B CTOPOHY MACCHUBHBIX HEOECHBIX TeJ U IBMKYTCSl HE TIO TIPSMOH JIMHUH, & TI0 KPUBO-
JIMHEWHOW TpaeKTopuu. Jla U rie HayKa yCMOTpesa B peasIbHOW MaTepuH XOTh KaKylo-HUOYAb Mpo-
CTPAHCTBEHHYIO OECKOHEYHOCTh?

Ecnu 4enoBek MBICJIEHHO MOMECTUT ce0si BHYTPH MPOTOHA, a Jy4llle CKa3aTh, BHYTPH aTOM-
HOTO sIJpa XUMHUYECKOTO JIeMEHTa BOJOPO/A, TO OH IMOMAJAET B MOJTHOCTHIO 3aMKHYTOE MPOCTPaH-
CTBO JIJIs1 HAPYKHOTO HaOJo1aTeN s, a cam ceOs Oy/eT OIIyIarh B MPOCTPAHCTBE OECKOHEYHBIX pa3-
MepoB. Kakoi Obl CUTHAJT 4eJI0OBEK HY MOCHLIAT U3 BHYTPEHHEro 00beMa aTOMHOTO $S1/1pa, TOT CUTHA
Hen30eKHO MOoMNaJeT B «pa3Ma3aHHyI0» 3alIUTHYI0 0O0JIOUKY JIeKTPOHA U B HEW HaBCer/ia UCUE3HET.
DNEKTPOH MOTOMY U «pa3MasaH» 0 MOBEPXHOCTH MPOTOHA B OECKOHEUHYIO 3AIUTHYIO CITUPAIIb, YTO
OH BOJIM3M MOBEPXHOCTH MPOTOHA pachOopMUPOBBIBAETCS KaK MaccooOpasyIoliasi YacTHIia.

Tsxennle hpakiu 1eKTPOHA NePexoasAT BHYTPb IPOTOHA, a Jerkue (ppakiuu Bpa-
IAIOTCA N0 CXOASIUMUCS U PACXOSIIHMCS CIHPAJISAM, CO CKOPOCTSIMHU, 3HAYHUTEJbHO
NPeBbINAIHMH CKOpocTH cBeTa. OHH 1 00pa3yioT BHenTHHE (DpUKCHPYyeMble HAYKOT pa3-
Mepbl aTOMa BOI0PO/1a, KAK H aTOMbI BCeX IPYrux XHMUYeCKHX 3J1eMeHTOB Tad bl MeH-
aejieeBa. Cxonsinuecs CIMpaiyd KBAHTOB «pa3Ma3aHHOIO» JIEKTPOHA 3aXBaThIBAIOT U MEPEHOCAT
BHYTPb aTOMHOTO Siipa «U30paHHbIe» (DOTOHBI WJIM KBAHTHI COJTHEYHOW SHEPrHU, KOTOPbIE TOIITH-
THIBAIOT MEXaHWYECKYI0 SHEPreTUKY aTOMHOTO sipa, YTOObl aTOMHOE SIIPO MOIJIO MOAJICP/KUBAThH
BHYTPEHHHE BEKTOpa IIEHTPOOEIKHON W IIEHTPOCTPEMHUTENIBHOM cHilbl. LIeHTpocTpemMuTesnbHast cuia
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CO3/IaeT CHJIY TATOTEHHUs W 3a0MpaeT SHEPrui0 BHEIIHUX MCTOYHUKOB. DTa CHJIA MPOSIBIISETCS Kak
Macca JacTuipl. JInmmeHHble n30bITKa SHEPTUU U HaJeJIeHHbIe MAaTepUHCKOW HH(pOopMaluen, «ObIB-
111€» KBaHTbI COJTHEYHOU SHEPIUM 3aXBaThIBAIOTCS PACXOASILIMMUCS CIIUPAISIMU JIEKTPOHHBIX KBaH-
TOB M BBIOPACHIBAIOTCS] HA TIOBEPXHOCTh aTOMa B KaYeCTBE KBAHTOB IOJIEH IPABUTAIIMU U KBAaHTOB
MAarHUTHOW U JIEKTPUYECKON MPUPOIBI. DTU KBAHTHI, [10 CYTH JIENA, SBJISIIOTCS «<HOBOPOXKJEHHBIMU»
AETbMH aToMa BOIOPO/A, KaK U JIOOOro APYroro XMMUYECKOro eMeHTa Wi OECUUCIEHHOTO MHO-
KecTBa UX coeArHeHUl. C Apyroil CTOPOHbBI, MAKEThl ITUX KBAHTOB SIBJISIOTCS SHEPrETUYECKUMU
OTXOJIAaMH KM3HEJESITETbHOCTH aTOMOB M MOJIEKYJT MAaTepUAIbHBIX MacC U OOBEKTOB BCEJIEHCKOTO
npoctpaHcTBa. JIloOble aTOMbI XUMHY€CKHX 3J1€MEHTOB, KAK H MOJIEKYJIbI CJI0KHbIX XHMUYe-
CKHX COeIHHEHN, MOIJIOMAIT SHEPreTHYECKYI0 «IHUINY» B Bi/ie ()OTOHOB H KBAHTOB TOH-
KHX SHEePruii, a BbIOPachbIBalOT U3 ce0sl <HOBOPO:KAEHHBbIX» /IeTell B BU/ie KBAHTOB MoJei
IrPABUTALMY U IPYTUX MOJEBBIX CTPYKTYP MaTepUAJIbHOI0 MHPA, YIAKOBAHHBIX B HH/UBH-
JAyaJbHbIe VIS KaXK/10T0 MaTepuaJia nakeTbl. KBaHTHbI 110J1eli rpaBUTALIMY JIMILIEHBl SHEPTUU, HO
3aTO UMEIOT MOCTOSIHHYI0 MH(OPMAIIMOHHYIO CBSI3b C MATEPUHCKUM «JIOHOM» [TOPOAMBLIETO UX aTOM-
Horo sjpa. braronapst 3Toit H(GOPMAIIMOHHOW CBSI3W M oOecrieurnBaeTcss NH(GOPMAIIMOHHOE eTUH-
CTBO U CHJIOBOE JIEHCTBHE 3aKOHA BCEMHMPHOTO TATOTEHUs. UTOOBI HE OTBJIEKAThCS, MBI ceiuac He
OyleM paccMarpuBaTh OOMEHHBIE TIPOLIECCH MEX/Iy aTOMHBIM SIIPOM M BHEHITHUM MHUpoM. [laBaiite
COCPEIOTOUMMCS Ha CXOASAIIMX M BOCXOISIIMX CIUPAJISAX BPALICHUs] KBAHTOB 3JIEKTPOHA BOKPYT
aTOMHOTO $1pa.

31ech Mbl BBIXOIUM Ha TaiiHy uucia «[Iu», KoTopoe BXOOUT B KaYeCTBE COCTAaBHOM YacTH, BO
MHOrHe (pOpMyJibl KBAHTOBOWM MEXaHMKM M KBAHTOBOM (PM3MKH, KaK M MPAKTUYECKU BO Bce (pop-
MyJibl (DyHJAMEHTAJIBHBIX 3aKOHOB HayKU. B HacTosiiiee Bpemsi Hayka paccuuTaia yucio «Ilu» no
COPOK MSATOrO 3HaKa MOCJe 3aMsATOl, HO TEOPETUYECKH U MPAKTHUECKH ITUX 3HAKOB MMeeTcsl Oec-
KOHEYHOe KonruecTBo. Ha fene 9To o3Havaer, 4To Bce KBaHTHI «pa3Ma3aHHOTO» IO OpOUTe aToM-
HOTO sI7jpa BOJOPO/A JBUKYTCS HE 10 TOUHBIM KPYTOBBIM OpOuTaMm, a 1o crnupaism. [Ipu atom u3
cBoiicTBa yncia «[1n» BeITEKaeT Jlornyeckas 3aKOHOMEPHOCTb, YTO KaxkJash HOBas Ciupajb, XOTS U
MpUOMKeHa K MPebIAyInel opouTe, HO 3aHMMaeT HOBOE MpOoCcTpaHCTBeHHoe Mecto. Koraa cnm-
paJib PacXoJUTCs U CTPEMHTCSA 3aHATH MOJI0KeHue Kpyra, To B uncjie «Iln» popmupyercs
HoOBass nud¢pa nmocje 3ansaToi. beckoHeuHoe KoJMYeCTBO 3TUX IU(P U XapaKTepusyeT
0ecKOHEYHOe KOJHYECTBO OPOUTAJbHBIX BUTKOB, KOTOPBIN J0JKEH NPOAeaaTh KaxKbIil
KBaHT 3JIEKTPOHA, YTOObI NPUOJIM3NTHLCS K NpaBuiIbHOI (opme kpyra. Eciu pacnpsamuthb
3Ty CIIUPaJb B IPSAMYIO JIMHUIO, TO €€ IPOTSKEHHOCTb MOKET ObITh OOJIbIIIE TPOCTPAHCTBEHHOM MTPO-
TsDKeHHOCTH Hamed [amaktuku. Kornma ke cnivpaib CXOIUTCS M CTPEMUTCS 3aHATh MECTO BOJHM3H
LIEHTPA TSHKECTH aTOMHOTO siapa, To B umciie «[Iu» uymcia mocie 3amsaToi MocieIoBaTe/IbHO CTHpa-
1oTcsi. MBI IPUBBIKJIM ONEepUpoBaTh 3HaueHneM umcia «[lu» paBubM 3,14. Ho pasBe crimpaneo0-
pasHas (popMa JaNeKrX rajakTHK He MOJICKa3bIBaeT HaM, UTO Yncio «[1u» MOXeT yMeHbIIaThCs /10
enuHULBl? Popmylia TJIACUT, YTO JJIMHA OKPY:KHOCTU paBHA 2 «[Iu», NIOMHOXEHHOMY Ha pajuyc
Kpyra. 9To o3HauyaeT, yTo npu «Ilu» paBHBIM eMHHIE, KPYT BBIPOK/AAeTCsI B Pa30MKHY-
TYIO CIIHPAJib, IePBbIil BUTOK KOTOPOI BHIXONT U3 IEHTPA KPyra v paBeH 10 JUIMHE 1BYM
paguycam Oyaymero mogoous kpyra. Yucno «[Tu» U3 equHMIIBI cpasy mpeBparaeTcs mo 6oxe-
CTBEHHOMY 3aKOHY B TPOHKY, [TOSTOMY BTOPOW BHUTOK CHHMpaJM OyaylIero KpyromnogoOus mpojaoi-
’KaeT TIepBblii BUTOK U IO JJTMHE PaBEH YXe He JABYM, a IIeCTH paauycam Oyayiero kpyra. [Ipu Tpe-
ThEM BUTKE CrIpaiu, yucio «IIu» paBHo yxe (3,1), a 3HaUuT, ¥ AJMHA CIUpaJIM BO3pacTaeT 1o 6,2
Oynymiero paauyca. [Ipu yeTBepTOM, MATOM M CKOJIb YTOAHO OOJIBIIIOM KOJIWYECTBE BUTKOB, JIMHA
OTIEJIbHOTO BUTKA CIIUPaJ OyJeT MOCTOSTHHO BO3PACTaTh. TO 00YCIIOBICHO MOSIBICHUEM BCE HOBBIX
udp B uncne «I1n», Kaxaas U3 KOTOPbIX MEHbIIE JPYroi Ha AECATUYHBIN MOPSIOK, HO Oy/eT Ipu-
oOperaTh Bce HOBbIE M HOBbIE 3HAYEHHS B Mpeesiax OT eIMHMIIBI 10 YKcia AeBsATh. Takum odpa-
30M, MbI 0y/1eM 0eCKOHeYHO NPUOJIMKATHCS K H/1eaJILHOMY KPYTY, HO, Ja:Ke MPoiias 0ecKo-
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HEeYHO 00JILIION MYTh MO PA30OMKHYTBHIM H BCer/1a HOBbIM POCTPAHCTBEHHBIM CIUPAJISIM,
MbI HUKOI'/Ia He JOCTUTHEM HAeaJbHOIro Kpyra.

Mex 1y aTOMOM XMMHUECKOTO JIEMEHTa, OTIEIbHON MOJIEKYJIOH XUMUYECKOTO COEIMHEHUS 1
BCEMHU HEOECHBIMU TeJIAMH U UX CKOTUICHUSIMU €CTh MHOTO MOI00Mi 1 00IIHOCTeH. YTOOB! He 3ary-
TaThCs, BCE MX Mbl HEe OyJIeM paccMaTpuBaTh, OTMETHUM JIMIIb TOJIBKO TO UX O0IIee CBOWCTBO, UYTO
BCE OHM C TOW WJIM MHOU CKOPOCTBIO BPAILAIOTCSI BOKPYT COOCTBEHHOW OCH, Ha KOTOPOW HEU3MEHHO
JIeXKaT IEHTPHI TSKECTe MacC MUKPO— M MakpooObeKToB Beenennoit. He Benmkue mocBsiieHHbIE,
a caMu ke y4eHble YCTAHOBWIIM, YTO M Hama [ajakTuka Bpamaercs ¢ MepruoaoM MpUOIM3UTETHHO
200-250 MMJUTMOHOB JIeT BOKPYT cOOCTBeHHOM ocu, mpu 3ToM CojHevHast ccTeMa He HaXOOUTCS
B teHTpe [anakTuky, a HaxoauTcs Ha ee nepudepun. Onyckas Bce MaJIONOHATHBIE JAJ1s1 IMPOKOTO
Kpyra ydraresieil HayuHble JOKa3aTelbCTBa, HAa/l0 MPHU3HaTh, 4YTO U BceneHnnas, co BceM MHO-
*Ke€CTBOM BXO/ISAIUX B Hee MAKPO— H MHKPOOOHEKTOB 00513aHa BPallaThCsI BOKPYT C0O0-
CTBEHHOM 0CH, Yepe3 KOTOPYIO IPOXOUT ee IeHTP TsKecTH . O TOM, YTO MPOCTPAHCTBEHHBIE U
BpPEMEHHBIE XapaKTEPUCTUKHU BceleHHOW MPUHIMITHAIBHO He MPSIMOJIMHENHBI, & UCKPUBJICHBI, a TIpa-
BWJIbHEE CKa3aTh, MPEICTABISIOT COOOM CITUpaIEeBUIHbIE OTPE3KU OKPYXKHOCTEH, JUIUIICOB, TUTIEp-
6011 wim apado, yueHble TOBOPSAT yXke MOYTH /iBa ctonieTusi. Benmkuil matemaruk Hukomait MiBano-
Bu4 JloGaueBckuii (1792—-1856) emme B 1826 rogy onyOiImMkoBa OCHOBBI HEEBKJIMIOBOW TEOMETPHH.
VI3MeHUB TOBKO OHY akcuoMy DBKJHa, JIoOaueBCKui C TOMOIIBIO COOCTBEHHOTO pa3yMa, JIOTHKH
¥ MaTeMaTUYeCcKOro armapara COBepIIII MEPeBOPOT B MPECTABICHUH O TPOCTPAHCTBE U MOKa3al,
YTO MPSMOJIMHEHAs IBKJIMI0BA TEOMETPHSI HE UMEeeT MecTa B peasibHOil Becenennoit. B nocienyio-
1meM BBIBOIB JIOOAYEeBCKOr0 O KPUBOJIMHEMHOCTH PeabHOTO MPOCTPAHCTBA ObLIHM TMOATBEPKACHDI
TEOPETUIECKUMH pacueTamMy OOIIel TeOPUH OTHOCHTEIBHOCTU U MPAKTUUYECKUMU UHCTPYMEHTAITb-
HBIMH HaOJTIOCHUSIMU acTpOHOMOB. KoHeuHo ke, mpocTpaHcTBO BeenleHHOM UCKpUBIIEHO, HO HayKa
HUKaK HE XOYeT MPU3HATh, YTO 3TO MPOCTPAHCTBO B PeajlbHOM MHpe NpeJCTaBJisieT co0oii,
He TOJBKO JJs MaTepHu JaJbHUX M OJMKHUX rajakTHK, HO M JJs BceX BHA0B (POTOH-
HBIX H3JIy4eHHIi, BKJIYAsl CIIEKTP BUJAUMOIO CBeTa, CTOKPATHO, a MOKeT ObITh, H ThICS-
YeKpPaTHO 3aKPYYEeHHYI0 PACXOsIIyIOCsl CIMPAJb.

[Noguunssch 3akony uncina «[1n», He TOIBKO BCEIEHCKUE TaIaKTUKY, HO M KBAaHTBl BUJUMBIX U
HEBUAMMBIX M3JTyYeHHUH, TBMKYTCS HE 1O TIPSIMBIM JIMHUSM, & TI0 OTPOMHBIM, HE MepeCceKaloIIMUCS
APYT C APYTOM KOJIBLIEBBIM CITUPAIISIM. Bbliis B 6e3001a4HyI0 HOUb Ha MTPUPOLY UM HA YHILIBI HOY-
HOTO TOpOJIa, Mbl HaOMoAaeM Oe310HHOe HeOO, TaMHCTBeHHbI Miteunsbiii [1yTh, M3BECTHBIE CO3BE3-
IMsl, KOTOPBIE BIMSIOT HA XapakTep U CyAbObl 3eMHOTO YeJI0BEYECTBa, M MUPHUAJIbI 3BE3]] U 3BE3[I-
HBIX cKoruieHnid. Co3gaercs monHas WUTIo3Usl, YTO BCS 3Ta Oe3rpaHMyHasi KpacoTa HOYHOro Heba
C MHUpHa/IaMH 3Be3]] MPSMOJIMHENHO YXOIUT B TIPOCTPAHCTBEHHYI0 OECKOHEYHOCTh. MOIIIHBIE J1eK-
TPOHHBIE TEJIECKOMbI, C TIOMOIIBIO KOTOPBIX aCTPOHOMBI IIPOHUKAIOT B YJaJICHHbIE MPOCTPAHCTBEH-
HBIE «YTOJIKW» M «3aKOYJKW» Halleil BcelneHHOW M OTKPBHIBAIOT TaM HOBBIE TANIAKTHKH U ApYTue
TaWHCTBEHHBIE OOBEKThI, HIYETO HE MEHSIIOT ¥ He MOTYT M3MEHHTH B HAIlleM CO3HAHUM MPSMOJIUHEN-
HOCTH OKpyXatoiero mupa. OHaKko, MOBEpbTe MHE Ha CJIOBO, UTO MPSIMOJIMHENHOCTD OKPYKAIOIIETro
MIPOCTPAHCTBA €CTh JIMIIb BUJMMAsi BUPTYyaIbHOCTh. B peabHOCTH, rajJakTHKH, KOTOPbIe, TPU
HaOmoaennu ux n3 CoJHeYHOIl cucTeMbl, OTCTOSIT APYr OT APyra Ha MHOTHMe MHJLIMOHBI
CBETOBBIX JIET, MOTYT HAXOAUTHCS U HAXOJATCS B pPeajJbHON JelCTBUTEJIbHOCTH, IO KOC-
MHYeCKHM pa3MepaM B HeNOCpeJACTBEHHOM 0JHU30CTH APYr OT Apyra. 1ot 3pdeKT oObsic-
HSIETCSI TEM, UTO JIyd CBETa, MPEek/e YeM JIOCTUTHYTh IJ1a3a 3eMHOTO HAOMIOAATE sl MOXET JECSITKH,
COTHH WJIM THICSIYM pa3 OOOTHYTh BCE BCEJICHCKOE MPOCTPAHCTBO MO HUCXOASAIIEH CriUpai. Y MeHs
€cTh ¥ MaTeMaTHU4YEeCKUe pacueThl Mojean BceneHHoM, Kak abCOMOTHO 3aMKHYTOTO MTPOCTPAHCTBA,
MOI0OHOTO 3aMKHYTOMY IPOCTPAHCTBY aTOMa BOAOPOJA MJIM KaKOro-JIMOO JIPyroro XMMHUYECKOro
anemeHTa. Ho B 9T0i paboTe HUKAKMX CIOKHBIX (DOPMYIT M HAyYHBIX PACUETOB 51 IPUBOIUTD HE COOU-
patock. B «JlokTpuHe HayyHoro Bororno3HaHus» s JOKa3aTelbcTBa (pakTa HAIMUUs B HEOSCHOM
MeXaHUKe He TOJbKO CHJIbI BCEOOIIEr0 MPUTSIKEHHS], HO ¥ CUJIbl OTTAIKUBAHMUS, 51 TPUMEHUI (hop-
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MYJIBl 1 TEM CaMBIM OTTOJIKHYJI OOJIBIIMHCTBO YHUTaTENiel OT ee mpouTeHus. Buaumo Te, KoTopsie
MIPOYUTANIM, MaJIO Yero moHsut. Kaura octanack Mano BOCTpeOOBaHHOW. DTO HE MPUBOAUT MEHs B
OTYasiHUE, TaK KaK HOBBIE B3IJISIIbI HA IIPHPOLY MAaTEPUAIBHOTO MUPA UHOT/IA JEeCATHIICTUSIMU U CTO-
JeTUSIMHA OBIBAIOT MAJIOMIOHATHBIMM M HEBOCTPEOOBAHHBIMH, TTOKA HE OBJA/ICIOT Pa3yMOM M CO3Ha-
HUEM HayYHOTO COOOINECTBA.

He s nepBblii 3asiBJIsII0 O 3aMKHYTOCTH BCEJIEHCKOTO NpocTpaHcTBa. COBETCKMI MaTeMaThK
u reopusuk Anekcanap Anekcanaposuy Opuaman (1888-1925), B 1922-1924 rogax Ha ocHOBa-
HUM 3aKOHOB TATOTEHUS OOIIEeW TEOPHH OTHOCHUTEIBHOCTH, MaTeMaTHUYECKU J0Ka3al 3aMKHYTOCTb
BCEJICHCKOTO MPOCTPAHCTBA. DTU pacyeThl ObUIM MOATBEPKAEHb AJTbOepTOM DIHIITEHHOM. A erre
10 3TOro OTKpwITUs, pycckuil (pusuk Jlebenes Ilerp Hukomaesuu (1866-1912), B 1899 u 1907
rofax OTKpbUI U U3MEPWJI JaBJIeHHe CBeTa Ha TBeprble Tena u ra3el. OTKpeiTHe Jlebenesa noareep-
KJaeT (PaKT, YTo MEKTPOMArHUTHASI SHEPTHUS JIIOOBIX KBAHTOB JIyYeBOM HEPIUH, TIPH B3aMMOCH-
CTBUM C (PM3MUECKUMU TeJlaMH BeleT ceOsl Kak MaTepualibHasl YyacThlla onpesesieHHon macchl. [lox
JefCTBHEM BpallieHus CyMMapHO Macchl BeesleHHOM, paBHOM, IO OJHUM HMCTOYHUKAM, IPUMEPHO

JECATH B COPOK YETBEPTOM CTENEHW I'paMM, a MO JPYrMM HMCTOYHMKAM, 2,174x10> KWIOTPaMM,
(MOpasUTENHHO BEIMK pa30poc mapaMeTpoB BCEJIEHCKOM MAacchl!), CBET OT JajleKuX rajlakTHK JBH-
KeTcs B cTopoHy COJTHEYHOM CHUCTEMBI HE MPAMOJIMHENHO, a 10 CXOAAUIMMCS KOJIBLIEBBIM CIApa-
JISIM, MHOTOKPATHO Orubasi 3aMKHYTOe IpOCTpaHCTBO BeeneHHnoi. Bot 3TOT orpoMHbIii My Th, KOTO-
pblii IIpeoosieBaeT (POTOHHBIM KBAHT CBETA, YTOObI MONACTH B IV1a3 3eMHOI0 HAOMIOAATE NS, U CO3AAeT
WLTIO3UI0 OECKOHEYHOCTH BCEJIEHCKOTO MPOCTPAHCTBA.

Takum o0pazom, MOsI THIOTe3a JHMIIb JOBOJAUT [0 JOTHYECKOH OCMBICIEHHOCTH
noHuMaHusi BceJieHHOIT He MPOCTO KaK a0COJIIOTHO 3aMKHYTOI CTPYKTYPbI, HO KaK 3aMKHY-
TOH CTPYKTYPbl 0€CKOHEYHOro NPHOJMKeHHSI MOTPAaHUYHBIX ccep BCeJEHCKOro Mpo-
CTPaHCTBA K H/ieabHOI (hopMe OKPY:KHOCTH 10 3aKoHY unca «IIm». B 3akmounTenbHbIX
IJIaBax 3TOM KHUTH MBI OoJiee IoApoOHO pa3depeMcs ¢ MPUYMHAMYU WIUTIO3NH paciuupsiomeiicst Bee-
JIEHHOM 1 TaIIM MIM peaibHOe OObsICHEHHE.

HarnsaaeiM npuMepoM WILTIO3HH MPSIMOIMHENHOCTH siBsieTcs pazpaboranubiid B 2010 rogy
BUPTYaJIbHBIM TPEHAXKEP JI CHATUS Ncuxonornyeckoro crpecca y conpar HATO, nocne ux onac-
HOI1 /17151 )KU3HHM CITy’)KOBI B OKKYTIAIIMOHHBIX Bolickax Mpaka. [To TeneBu30py nmokasanm, Kak 4eoBeK
BXOZIUT B TOJIYIIPO3PAUHBbII IIap M HAYMHAET NepeMeniaTbes M0 1apy, CTpeiss M0 BUPTYaJbHOMY
HacesieHuo Mpaka 3 BupryanbHoro aBromara. MzoOpaxeHue, KOTOpoe BUAMT IJ1a3 CONJATA, MOJ-
HOCTBIO COOTBETCTBYeET yiuiaM barnazna, co Bcemu UX MPOCTPAaHCTBEHHBIMM pa3MepaMu, HaBepHOe,
U PAcCTOSIHME JI0 YEJIOBEUYECKUX MMILIEHEH, KaKk U caMu (PUTypbl BUPTYaJIbHBIX KEPTB MOJHOCTHIO
COOTBETCTBYIOT peasibHOH AeHCTBUTEbHOCTU. BUIHO, KaK HAaTOBCKMI COJJAT, pean3ysl CBOU TeM-
Hble UHCTUHKTBI, C YIOBOJILCTBUEM «HJIET» BHYTPU IlIapa U PacCTPEMBAET BUPTYaJIbHbIE KEPTBbI.
Habmonatenu co CTOpOHbI BUAAT, UTO HET HUKAKOIO MPOCTPAHCTBA, a €CTh 3aMKHYTHIH 11ap, HO IS
©0€eBOro cosjara 3T0 3aMKHYTO€E IPOCTPAHCTBA I1apa CO3/1aeT MOJIHYI0 MIUTI03HI0 OFPOMHOIO ropoja.
Takue TpeHaKepbl y:Ke He eJMHUYHbI, YTO U SABJISIETCA KOCBEHHbBIM 10Ka3aTeJIbCTBOM TOI0
c¢akra, yTo 1 Hama BcesreHHAsA ABJISIETCS VIS HAPYKHOT0 HA0JII0aTe s TAKHM 7Ke apoM.
PasBe pa3Mepsl 3TOro BUPTYaJIbHOI'O 11apa, KOTOPBIH JIIOAM Ha3bIBAIOT BeeneHHoi, 4y Th Oosbliie, HO
3TU pa3Mepbl HE MEHSIOT CyTH BUPTYaJIbHOCTH NPSAMOJINHEITHOI0 MHPa U PeaJbHOCTH HCKPHB-
JICHHOI'0 H 3aMKHYTOI'0 BC€JIEHCKOI0 NPOCTPAHCTBA.

41 6B cKa3a TaK, YTO HET HUKAKMX JI0KA3aTeNIbCTB, KOTOPBIE ObI MOITBEPXK AN TEOPUIO JTMHEH-
HOCTH BCEJICHCKOT'O IMPOCTPAHCTBA U OITPOBEPraJiv €€ CIIUPAIbHO-KOJIBLEBYIO 3aMKHYTYIO CTPYKTYPY.
OnHO¥i 13 MONBITOK TaKOTO JI0KA3aTeNIbCTBA SIBNIsIETCSl Teopusl pasberaroreiicss Beenennoii. Ilo atoit
TEOPUH, TATAKTUYECKHE CUCTEMBI, ITOJTyYMB IEPBOHAYAJIbHBINA TOTYOK BO BpeMsl «BosibIioro B3pbiBa»,
Kak Obl IPOJIOJIKAIOT MO MHEPIMY JIBUTaThCs B MPSAMOJIMHEHHOM HAIPaBJICHNH OT OBIBILIErO LIEHTpa
B3pbiBa. Ho 1 elne pa3 noBTOpsio0 BONPOC: Iie yUeHble BUAEIU B peasibHOi BeeneHHo npsamonuHei-
Hoe apuxkeHue? Inanersl Bpaiatotcs BOKpyr ColHIa Mo /JUIMNTHYeCKUM opOuTam, a cama CosHeu-
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Has cHCTeMa MO TaKOH e ITMIITUYECKO OpOHTe BPaIaeTcsi BOKPYT YCIOBHOTO IEHTPA TSKECTH
Hauei ['anaktuku.

CosiHeuHasi cucTeMa U BCe FAJaKTHKU SIBJSIIOTCSI cOAJaHCHPOBAHHBIMH CHCTEMAaMHU,
noToMy ux (pusHyeckne pa3Mepsl B HaCTOsilee BpeMsl He yBeJaunuuBawTcs. Ho Bens mpu
CBOEM 3apOXJICHUH OHH ObUTH MaJIbIMU OOBEKTAMHU U, HAITpUMep, Haila ['anakTrka, Beiiesnss u3 ceos
MUpHUaIb 3B€3]1, B TOM uucie 1 Haie CoJHIle, MeJUICHHO BBIBO/IMIIA MX HA CTAI[IOHAPHbBIE JUTUITH-
YecKre OpOUTHI M CIUPAJIBHO YBEJIMYMBAIACH B (DU3UYECKUX pa3Mepax, MoKa He I0CTHTIa OaslaHca 1
He Tiepelia B craiimoHapHoe coctosinve. Cama BeesnieHHas siBiisieTcst Hem3Mepumo OOJTBIIAM OOBEK-
TOM 10 CPABHEHHIO C JII0OOM rajlakTUKOM. M3-3a TOTr0, 4TO ME3K/1y rajJakTHKAMH T0JIe TATOTeHUs (pak-
THUYECKH OTCYTCTBYeT, BceneHHas1, 1o onpe/ie/ieHnio, HUKOTJa He TIPUIET B COATAaHCUPOBAHHOE CTa-
MoHapHoe coctosiHue. Jla u HeHyxHo 310 Bory Beesbinemy! TBopery co3/1aJ1 ee Takoi, 4YTOObI
OHA, Me/IJIEHHO BOCXO/sI 10 crmpasam uncaa «[u» Kk uaeajsbHOMY KpPyry, HCTpaTHJIa BeCh
pe3epB KHHETHYECKYI0 SHEPruHd, TaK U He JJOCTUTHYB AyXOBHBIX rpanul BcejieHHoii.

ITo MouM CKpOMHBIM MOJCYETaM, UMEHHO, B MOMEHT coTBopeHus1 CoiHa boxus NUucyca Xpu-
CTa ¥ HavaJjicst OOpaTHBIN OTCUET BpeMeHH K13HU BeenieHHoM. Bocxosiue criipaiy ABUKeHUs Bce-
JIGHCKOW MaTepuy CMEHWJIUCh HUCXOAAMMY cripaismu. Ilpunyem, 3a cueT orpoMHoii, HaKOII-
JIEHHOM 3a 15 MumapaoB JieT Ku3HN BcesleHHOM, NOTEHIUAJIbHON SHEPruu, CKOPOCTh
YCJIOBHOTO pa3JjieTa rajJakTHK OyJeT BUJAMMO HAPAacTaTh, U IPH 3TOM, 00beM MaTepuaJb-
Hoii Bcenennoi OyayT karacrtpodguueckn ymMeHbmarbes. Ho, 3eMHOe uelioBe4ecTBO M acT-
POHOMBI HUKAaK 3TOrO HE 3aMETST, a €CJIM 3aMETAT, TO CJAMIIKOM MO3AHO. Beap skcnepruMeHTab-
HbIe MHCTPYMEHTaJIbHbIE HAOMOCHU I OyAyT MO-TIPeKHEMY TTOKa3bIBaTh, YTO BeeneHHass BUPTyaslbHO
JIMHEWHO pasinietaercs. Jlaxke CKOPOCTh YCIOBHOTO pasieTa OyleT He yMEHbIIAThCS, a YBeTMUUBATHCS,
HO 3TO U SIBUTCS TJIABHBIM CUTHAJIOM YMEHBILICHHUsI IPOCTPAaHCTBEHHOro oobema BeenenHoit. [anak-
THUKU BC@HCHHOﬁ, 3a CYET BpamaTeanoﬁ SHCPIvMU HEHTPA YU 3aKOHA BCEMUPHOI'O TATOTCHU A, B HA4YaJIC
CBOETO COTBOpEHHMsI, 00s13aHbI ObUTH TEPedTH Ha BOCXOASINME KPYrOBble CIIUPATA W [IBUTaThCs,
coracHO uuciy «[Iu», B KaXJOM BUTKE MO HOBBIM opOuTaM. Kaxaplii pa3 AjavHa KPyroBo# CHH-
panu Obla OoJIbIe UIMHBI MPEABIAYILEH CIUPAIA, U COOTBETCTBEHHO HOBBIN BUTOK CIUPAJIH 3aHU-
Maut 6ojiee BBICOKYI0 OpouTy. HUKTO M3 )KMBYIIIMX Ha 3eMJie JTI0[el He MOKET CKa3aTh U PACCUUTATh,
CKOJIBKO CIIMPAJIbHBIX BUTKOB 3a IMATHAAUATh MUJIJTMAPAOB JIET CYHICCTBOBAHUSA BCGHGHHOfI, COBEp-
IIAJTA CaMble JaJTbHUE ralakTHKU. [la 9To M HUKOMY He HykHO. Beap y uncia «I[lu» HeT npeaesa, u
CKOJIbKO ObI MaTepusi HA CTPEeMHIJIACh JOCTHYD TYXOBHON rpanunsl BeesienHoi n onncatb
NPaBUJIbHBINA HeaJbHbI KPYT, 1S Hee 3TO OydeT HeJOCTUKIMO [0 HeCOBEPIIEHCTBY U
OrPaHUYe€HHOCTH BCeJEHCKOH YHEePrum.
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2. /Ipyrue noka3zarejibCTBa 3AMKHYTOCTH
NPOCTPAHCTBA HecTaluOHApPHON Bcenennon

Benp 1 60JBIIMHCTBO HAOMIONAEMBIX ACTPOHOMAMH TAIAKTUK UMEIOT CIMPAJIbHYIO CTPYKTYPY.
[Mouemy? [la mOoTOMY, YTO OHM TOXE CTPEMHUIIUCH MTPEBPATUTHCS B TIONOOUE 3aMKHYTOTO MPOCTPaH-
ctBa camoit Becenennoii, Ho Oter; HebecHblii pUHYIUTETBHO, HA KAKOM-TO 3Tarie 3Bomonuu Bee-
JIEHHOM, cOaJTaHCMPOBAJT X BHYTPEHHIOIO CHITY TATOTEHHSI CO CKOPOCTBIO IBHKEHUS MepuepuitHbIX
3BE3[1 ¥ TEM CaMbIM IIpepBa UX JasIbHelIee crupaibHoe pacxoxaenue. He tonbko Bory, Ho 1 yeno-
BEeKy yoOHee yrpaBJsTh KaKOH-HUOYJb HECTAIIMOHAPHON pa30aIaHCM POBAHHOM CUCTEMO, €CITH BCe
MHOXECTBO BHYTPEHHHMX 3JIEMEHTOB 3TOM CHUCTEMbI IPUBE/ICHH B COATAHCUPOBAHHOE U CTallMOHAP-
Hoe cocTosiHue. Ha 3Tare HecTaloHapHOTO pa3BUTHs Halel ['anakThKY, MPUMEpHO MATh MUJUTU-
apnoB Jiet Hazaja, CoJHIle ToXe B OAMHOYECTBE MO CMMPAJIM B3OIILIO M3 IIEHTPAIbHOTO siapa [amak-
THKH, 10 TIPUHYKASHUIO MaTepUabHON CUJIbl BHYTpeHHero oobema ['anaktuku. CosHIle 3aHsUIO He
MPOCTO CIIy4yaiHOe, a 3apaHee OINpeAeIeHHOe MOJIOKEeHHe, Ky/la 3aTeM CTali CTeKaThCsl BCe PeJIiK-
TOBBIE M3JIyYCHUsI, KAK AyXOBHbIE HAPAOOTKM BCETO MHOKECTBA IAJIAKTUUECKMX CHCTEM BCEJICHCKOTO
npoctpaHcTBa. Haxonsck B HectarmoHapHOM cocTosiHuM pa3Butust ComHeyHou cuctembl, ComHIle
MIOPOIMIIO U3 ceOs1 ONBITHBIN 0Opasell maHeTsl [1TyTOH ¥ MOMeCTHIIO ero MPUMEPHO Ha CEerofIHAITHEH
opoute Mepkypust. s mIaHeT MaJod Macchl 3Ta ONVKHSAS OpOUTa C PaaMycoM B 57 MUUIMOHOB
KUJIOMETPOB SIBJISIETCS] HECTAIIMOHAPHOM, 1 oToMy [IyTOH cTaj ObICTPO OTKJIOHATHCS OT IJIOCKO-
CTH SKJIMIITUKY ¥ BBIXOIUTh U3 TIOMYMHEHUs CHIIbl conHeuHoro TsroteHus. Ha ocnoBe IlnyTona
camo CoJiHIIEe PacCYNTAIO0 €ro HAYAJIbHYIO JUHEHHYI0 CKOPOCTh TAKHM 00pa3oM, 4T00bI
npu aajbHeiimeM pa3BuTun CoJiHEYHOH cHCTeMbI, OyAy4YH MOCJe0BaTeJbHO yAaJeH OT
NepBHYHON OPONTHI 57 MIJIJIMOHOB KHJIIOMETPOB Ha oponTy 5700 MUIINOHOB KHJIOMETPOB,
OH He BbIIIeJ U3 NMOJYHHEHHSI H COXPAHWJICS, KaK caMasi JajbHsis miiaHera CoaHeuHoil
CHCTEMBI.

3ameTuM, 4TO pajJuyc MEepBUYHON OpOUTHI yBenn4uics npaktudecku B 100 pa3 wim Ha aBa
nopsiaka. [Ipu stom nuHeiHas ckopoctb IlmyToHa, Kak 1 Bcex mocienyomux miaHer ConHevHo
CHUCTEMBI, TIPH TIepeXo/ie C HU3IIEH OpOUTHI Ha OoJiee BHICOKYIO OpOUTY, HEM3MEHHO CHUXKAJach. DTU
JEBSITh CTaJIMH MMOCIIeA0BATEILHOTO Pa3BUTUSI OTKJIOHWIH [1yTOH 4yTh Gosiee 17 rpaaycoB OT IIoc-
KOCTH 3KJIUNTUKH, HO Onarozapst «mpeasuaeHnio» ComHia coxpanuin [I1yToH Kak CTallMOHapHYIO
ruianety. Ceiiuac yueHsle rafaior, cauTath i [L1yToH rmiaHeTHbM TeioM COTHEYHON CUCTEMBI HITH
He cuutath? Ho 3Tu rananus He uMeroT HUKakoro 3HaueHusi. Eciu Ob1 ComHIle «0muoI0ch» B CBOMX
NepBOHAYATIBHBIX pacuerax, To [LmyTon nubo ynan Ha ConHie, npuBess Kk kartactpoge ConHeuHoi
CHUCTEMBI, TMOO Mepelriest Ha ONacHylo KoMeTHyo opouty. He ciyumiocs Hu Toro, Hu apyroro. O yem
3TO TOBOPUT? JTO rOBOPUT 0 TOM, 4YTO CoJIHIIe HETOJIBKO «IpeABHIe]N0» COTBOPeHNe BceX
oynymmx nianet CoJiHeUHOH CHUCTeMbl, HO H YMeeT KOPPEeKTHPOBATh BapHalMsIMH CHJIbI
COOCTBEHHOTIO TATOTEHMNSsI, BO3MYIeHHsI BceX MOJUYHHEHHBIX MJIAHET U UX CIYTHUKOB. bia-
ronaps [Lnytony Connrie paccuutano maccy HenryHa, Ypana, CatypHa u lOnmrepa Takum oopa3om,
YTOOBI OHU CTAJIM «ITOMOITHUKamMI» COJHIIa B TPYAHOM fese oOecriedeHus: CTaOMIbBHOCTH U YCTOM-
ynocTr ComHeuHo# cuctembl. Kcratu roBopsi, ipu 3aBepiiieHnn padotsl CoTHIIA Kak «Oesioro Kap-
JIMKa» W TIepexoie B COCTOSTHUE «KPACHOTO I'MraHTa» JajlbHUM MOsIC TUIaHeT B coctaBe lOmmrepa,
Carypna, Ypana, Henryna u ITnytoHa Oyner morsiomeH M UCTONb30BaH KaK SHepreTudeckast rmoj-
MUTKA JUIs IEPEXOIHBIX MPOLIECCOB. BIoIHE BO3MOXKHO, YTO € MOMOIIbLIO MAaCC ITHX ILUIAHET,
BO BHYTpPeHHeM 00beMe «KPaCHOr0 rMraHTa» OyJayT OpPraHu30BaHbI si/iepHble MPOLecch
00paTHOro mepexo/ia Bcero MHOKeCTBa XHMUYECKHX JEMEHTOB H UX COeJUHEeHHI mia-
HeTHBIX TeJl CoIHeYHO CHCTeMBbI B aTOMbI IEPBUYHOr0 BoJgopoaa. Pa3se Hayka criocoOHa
OIPOBEPrHYTh TAKYIO TUIIOTE3Y ?
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Oco00 oTMETHM, YTO JIMHEWHAsE CKOPOCTb IJTaHET HEM3MEHHO YMEHBIIIAETCS B 3aBUCUMOCTH OT
BBICOTBI OpOUTHL. UeM BbIllie OpOHTA, TEM MEHbIIIE TUHEWHAsI CKOPOCTD IJIAHETHI. DTO CBOMCTBO OIpe-
AeNsieTcs TeM, YTO Ha MPOJBHKEHHE BCEX TUIAHET 1Mo ux opouTam COJTHIIE TPATUT HE TOJIbKO BHYTPEH-
HIOIO SHEPTUI0 CAMUX TUIAHETHBIX TeJI, HO U KOJIOCCAJIbHYIO SHEPTHI0 COOCTBEHHOM COJTHEYHOU MaCCHI.

Bo Bcex yueOHMKaxX 10 (pr3MKe ecTh Hay4YHble JaHHbIE, yT0 COJHIIE €XKeJHEBHO TPATUT 3 X 10" toun
CBOEI Macchl Ha JIy4yeBylo sHepruio. Hago norepsars BCAKUM 3ApaBblii pacCydoK, YTOObI 110J1araThb, 4To
«rmynoe» CosHile OECCMBICIIEHHO PACIBLISAET 3Ty SHEPrHio M0 OKPYXKaloleMy mpocTpaHcTBy Bcee-
neHHO#. ['pyOble, BRICOKOSHEpPruYHble (PPAKIMU 3TO SHEPIUH TPATATCS HA UCTIONHEHNE padOThl IO
nepemenieHnio camoro CoHIIA 10 TallaKTUIeCcKoi opOuTe, M 1O NepeMereHuio raneT ConHeYHon
CHCTEMBI 110 MX JUTMITHYECKUM TUIaHeTapHbIM opouTaM. Kak n3BecTHo, pabora B KOJIM4eCTBEH-
HOM OTHOIIEHHMH MPONOPIHMOHAJIbHA IIOIAAN B3aMMHOI0 U3MEHEHNsI M0JIOKEHHS TeJ B
equHnLy Bpemenu. Ho no Bropomy 3akony Keruiepa, kaxaas maHera, nepemMeniasich Ha CBOen
opOuTe, 32 OIMHAKOBBIE TPOMEKYTKH BPEMEHH ITPOXOIUT OMHAKOBBIE IO CEKTOPOB, OTHOCH-
TeJIbHO 1eHTpa TskecTr ConHua. Pa3Be 310 CBOMCTBO M 3TOT 3aKk0oH Keriepa He sABJISIOTCS MPAMBIM
J0Ka3aTesIbCTBOM, UTO MOJ, JEWCTBUEM COJIHEYHOTO TATOTEHMS Kak/J10€ HeOECHOE TeJIO MCIONHSET
paboTy U TPaTUT OIPOMHYIO SHEPIUIO Ha COXPAHEHUE CBOMX OPOMTAJIbHBIX MTapaMeTpoB?

ConHevHast SHeprus JIMIIb HEOOJBIITYIO YaCTh CBOETO CIIEKTPa Cpasy e MCIOb3yeT Ha HoIep-
’KaHMe 3eMHOro0 ku3HeTBOpeHusl. O CHOBHAs 4acTh COJTHEYHOI SHEePruy ¢ NOMOIbI0 MIJLJINO-
HOB MOJIHHEBBIX Pa3ps/10B, ¢ IOMOIIbIO CMepueil H TOPHAI0 U APYTHMH «HEeH3BeCTHbIMI»
HayKe Croco0amMu, 10CTaBJIsIeTCS B He/Ipa IVIAHETHOI MaTePHH 1 HCIO0JIb3YeTcsI 1JIs1 00pa-
30BaHNsI BEKTOPOB CHJIbI, KOTOPbIEe U MPOJABUIalOT 3eMJII0, KaK H Jpyrue MJaHeThl 110 ee
HeOeCHBIM opONTaM. VI3BeCTHHIN COBETCKMII MOST Havajla MpOIUIoro Beka Bmaguvup Masikos-
CKH, YTBEpKJaJl WJIM BOIPOINAJ B CBOUX CTUXaxX: «Eciu 3Be3/1bl 3QKUraloT, TO 3T0 KOMY-HHOY/Ib
HYKHO». Mupuanpl 38e31, Kak 1 Hame COJHIe, HelpephlBHO, ¢ Hayaja oOpa3oBaHus BceneHHON
TOpSIT M TEPEBOIAT MUJUIMAPABI TOHH CBOEW I'pyOOi SHEPrUHM MaTepUabHOTO BEIIECTBA B TOHKYIO
JIy4eBYIO SHEPruio. Ta TOHKas SHeprus, Mpoias Bce CTaJuy SHEPreTHYeCKOr YUCTKHU Yepe3 Herpe-
PbIBHYIO PabOTy O MEPEMELIEHHIO IaJJaKTHYECKMX 0Opa30BaHUIl U 3BE3/IHO-IUIAHETHBIX CUCTEM, B
KOHIIE KOHIIOB, ITPEBPAIIAETCS B TOT «JIyX KM3HU», KOTOPBIN 00ECIIeUNBAET 3 MHOE KU3HETBOPEHHE
U SBJISIETCS JYXOBHOM IMUILEH AJI 4eloBeYecKuX Ayll. Tak uTo eciu Obl 3B€3/bl HE IOpeNd U He
nepeMeniairch o CBOMM HeOeCHbIM OpOMTaM, MpeBpalas uyepe3 CBOI0 TSIKETylo padoTy rpyoyio
SHEPTUI0 MATEPHH B TOJIEBble (POPMBI, TO HEe ObLIIO OBl 1 3€MHOTO YEJIOBEYECTBA.

3Be3bl ropsT, Ipe:Kae BCero, 4To0bl 00ecrnevynTsh 3€MHYIO KU3Hb U C1eJaTh 0CMbIC-
JICHHOH M 0{yXOTBOPEHHOM KM3Hb Ka’K/J10r0 YeJI0BeKa 3eMHOro mapa. B atom u 3akiaroua-
eTCs1 CMbICJI M IVIaBHAasI TailHa Hameill Becesniennoi. ConHeuHas cucteMa, X0Ts U CTallMOHapHa, HO
HE 3aMKHYTA, [IOTOMY YTO IOJTy4YaeT JIyueBYIO SHEPIUIO OT BCETO MHOKECTBA BHELITHUX MCTOYHUKOB
Bcenennoii. BeenieHHast He TOJNBKO CTallMOHApHA, HO U 3aMKHYTa, TIOTOMY YTO BHELIHUX MCTOYHU-
KOB 9Hepruu y Hee HeT. CaMoe «COKPYIIUTEIbHOE» U «O0e30TOONHOe» JOKA3aTeNIbCTBO 3aMKHYTOCTH
BcenenHoii Oyniet npuBeieHO B MPEATIOCEAHEN IJIaBe STOH KHUTH.
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3. ®eHOMEH «KPACHOI'0» CMeIleHus!

Hayka B kadecTBe 1aBHOrO (pakropa, MOATBEP:KAAIOLIETO PACIIMPEHUE BCEJIEHCKOIO Ipo-
CTPaHCTBA, BBIJBUTA€T HAYYHO YCTAHOBJIEHHBI M IKCIIEPUMEHTAJbHO IMOATBEPKIEHHbI 3(PeKT
«KPaCHOro» CMellleHHs CIeKTpa (POTOHHOW JIyuyeBOW IHEPruM JAajbHUX MCTOYHUKOB. [lo Teopum
OTHOCUTEJIBHOCTH, €CJIA PACCTOSTHAE MKy UCTOYHUKOM JIy4eBOM SHEPTUH 1 HaOIoAaTeieM MoCcTo-
SITHHO HapacTaeT, TO CIEeKTP HaO0oaeMbIX M3JIydeHWid OyleT cMeInathcsl BIpaBo. DToT 3 ek,
U3BECTHBIN Kak 3¢ ekt [orepa, NposBiseTcs U Ha MajibIX CKOPOCTSAX MOBEPXHOCTH Hallled Iia-
HeThl. ['yIOK WM CUTHAUT TETJIOBO3a MMEET MOCTOSIHHBIN crieKTp. Ho Koraa TernsioBo3 npuonmkaercs,
TO CMEKTpP CUTHAJIA TIEPEXOAUT B 00JIACTh MOBBIIIEHHBIX YaCTOT, a MPH YAAJIEHUH — MOHMXaeTcs. B
acTpOHOMUH 3TOT 3p(PeKT u3BecTeH Kak 3pdeKkT Xad0ma, MOTOMY UTO «KpacHOe» CMeEIleHHUe, O
MHEHUIO HAyKH, 3aBUCUT HE TOJIBKO OT CKOPOCTH «pa30eraHusi», HO U OT yIaJI€HHOCTH UCTOYHUKOB
U3JTy4eHus OT HaOmoaaTens. YabTpaduoneToBoe, HeBUIMMOE 3Ty YeHHe ITPEBPAIIAeTCs B BUAUMBIH
CBET, a KpaCHOE BUIMMOE U3JIyYeHHe NIEPEXOIUT B HEBUAMMOE UH(pakpacHoe n3inydenue. Ho passe
JBWKEHHUE CBETOBBIX M HEBUAMMBIX JIEKTPOMArHUTHBIX KBAaHTOB IO CITUPATLHBIM OpOUTaM BOIHM3H
IOYyXOBHBIX I'PaHHUI] BceleHHOM, OMpoBepraeT 3TOT HayYHO YCTaHOBJICHHBIN (DaKT peaslbHOro HaoOJIio-
aeHus? 1o HaOMIoIeHNe TIOTHOCTHIO BIMCHIBACTCS B PEANIbHYIO KapTHHY 3aMKHYTOI BeeneHHol, rae
rajJlakTHKH pa30eralTcs He MO MPSMbBIM JIMHUSM, a MO CITUPATLHBIM BOCXOISIIMM W HUCXOASIIIM
HecTaloHapHbIM opouTtaM. He Oynem ceifuac paccMarpuBarh I0BOJIBHO CIOXKHYIO (PU3HKO-IHEpre-
THUYECKYIO TPUPOIY 00Pa30BaHUS «KPACHOTO» CMEIIEHHSI OBICTPO YAAISIIOIIUXCS APYT OT Apyra 00b-
exToB. [lo kpaiiHeill Mepe, 9TO sBJIEHUE BbITEKAET U3 (POPMYJl TEOPUM OTHOCUTEJIBHOCTH, a 3HAYMT,
uMeeT HayyHoe oObsicHeHre. Ho Benb B 9T0ii (hopMyJie 3aBUCMMOCTH BEJTMUMHBI «KPACHOTO» CMeIIle-
HUS OT CKOPOCTH «pa30eranusi» ecTb OJHAa TOHKOCTb, KOTOPYIO HayKa, OMHUPasiCh Ha JIOKHBIA 3aKOH
COXpaHEHUSs SHEPTUH, OOBSCHUTH HE B COCTOSIHUH.

JleJ10 B TOM, UTO «KpacHOe» CMellleHHe 3aBHCHUT He TOJbKO OT CKOPOCTH, HO 1 OT pac-
CTOSIHMSA 10 KOCMHYeCKoro oobekra. [lonnmaere, B uem aeno? Eciam kocMuueckuit 0ObEKT yaa-
JISIeTCsT Me/ITIEHHO, WM BOOOIIIE He yAAISAeTCs], HO HAXOAUTCS Ha OTPOMHOM PACCTOSTHUM OT 36MHOTO
Ha0oiaTesisi, TO Bce paBHO, (POTOHHBIE KBAHTHI OT TAKOTO OOBEKTa CMEIIAIOTCS BIIPaBO B 00JIACTh
«KpacHoro» cnektpa. Hayka paspadorana sKkcepriMeHTaIbHYI0 (pOpMYITy 3aBUCUMOCTH PACCTOSTHHS
70 KOCMHYECKOTO0 0OBbEKTa OT BEJIMUUHBI «KPACHOTO» CMEIICHHUS W IUPOKO TOJIB3yeTcst 3Tou pop-
MYJION JIsI OTIPE/IeNICHUs] PACCTOSTHUIA 10 BHOBb OTKPhIBaeMbIX 3Be3[ U rajakTuk. Ilpu 3Tom Hayka
BOBCe He 3aJ[yMbIBaeTCsl, YTO (PAKT «KPACHOI'0» CMeIeHNsI CIIeKTPa yAaJleHHbIX KocMHuYe-
CKHX HCTOYHUKOB, IPOTHBOPEYNT 3aKOHY COXpaHeHHs YHepruu. Kak pa3 3T0T ycTaHOB/IEH-
HBII HayYHbIN (DAKT MMOJTHOCTHIO ONPOBEpraeT OOIIeBCeIeHCKUI 3aKOH coxpaHenus suepruu. Ioay-
yaeTcsi, 4TO Jaxke (POTOHBI CBETOBOI0 CIEKTPA U3JIyYeHNsl, YTOObI MPeo10JeTh OrPOMHbIE
PacCCTOSIHUSA, TPATAT COOCTBEHHYIO SHEPTHIO0, U CTAHOBSITCSI MeHee SHePruYHbIMH, YeM OHU
ObLJIH B MOMEHT, KOI/Ja ObLIM MCHOYIIEeHbl U3 JajJbHero KOCMHYeCKOro MCTOYHHKA. Bot ¢
TaKVMU PUHIAITUATBHBIMEA IPOTUBOPEUMSIMU 1 )KUBET COBPEMEHHAsI HayKa. A pa3Be B PeaIbHOCTH
€CTh XOTh Kakue-JIM00 HeOeCHbIe OOBEKTHI, KOTOpbie Obl BEUHO ABHUTAUCH 10 HeOeCHBIM chepaM, a
TeM Oosiee, 0 TPACKTOPHAM, TPUOIMKEHHBIM K MPSMbBIM JIMHUSIM, M HE TPATUJIM BHYTPEHHIOI SHEp-
rvio?

Jlio6as 3Be3na, kak 1 Haie CoHIIe, eXeCeKYH/IHO IMePeBOIUT MUJUTMOHBI TOHH COOCTBEHHOM
MAaccChl B JTy4€BYIO SHEPIUI0, YTOOBI HE TOJIBKO CBETUTh, HO U MPOAABUTAThLCS 10 opoute. 1 atoT mpo-
1iecc ucTpedneHnst COOCTBEHHOM MAacChl TIPOAOJIKAETCS HEMPEPHIBHO, BO BCE BPEMEHa CyIIeCTBOBA-
HUSI TOM WM WHOM 3BE3/bl WM 3BE3IHON CHUCTEMBbl. A pa3Be /il BBIBOJA MCKYCCTBEHHOTO CITYT-
HHUKa Ha «CTAI[IOHAPHYIO» OPOUTY HE TPATUTCSI OrPOMHAst SHEprusi pakeTHoro TorumBa’? Ho BaxHO
MOTYEPKHYTh, UTO, TIOJIYYMB OT PAKEThl UMITYJIbC MEPBOU KOCMUYECKOW CKOPOCTH, UCKYCCTBEHHBIH
CITyTHHK 00s13aTeIbHO caM, Oe3 MOMOIIY YeIOoBeKa, MepeiaeT OT MepBOHAYAIbHON TPAEKTOPUH TTPsi-
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MOJIMHEITHOTO IBMKEHUS] HA KPUBOJIIMHEMHYIO TPAEKTOPHUIO CXOISLIENCs cnvpaid. Besskui nckyc-
CTBEHHBIH CIIyTHHK 3eMJIH, eCJIi B HeM HeT JJONOJHHUTeJbHON HEeProyCcTaHOBKH, He /1BH-
JKeTCs M0 TaK Ha3bIBaeMOM «CTAI[HOHAPHOI» opOuTe. Kaxplil ero HOBBI BUTOK, TIO 3aKOHY
yncna «I1n», Ha Kakue-To MUJUTMMETPbI WJIM CAHTUMETPBI HYKe npenpiayiero. [Ipurom 3a cuer Toro,
4YTO OECKOHEUHBIN Psi/I Yuces Tociie 3anaTor B uncie «[1u» uMeroT pas3Hble BETUYUHBI, TO U (PH3H-
YeCKUe OTCTOSIHUSI OHOW CIIMPAJU OT IPYroi Crupaiy Oyay pa3Hble U COOTBETCTBOBATH OJHOMY U3
yncen yncna «[1u». Hayka naBHO paccunTaiia v MCIOJIb3YeT HA MPAKTHKE HE TOJIbKO MEPBYI0 KOCMU-
YECKYI0 CKOPOCTh, HO M CKOPOCTH 00Jiee BBICIIHX MOPSAKOB ISl CO3/IaHUSI UCKYCCTBEHHBIX CITyTHH-
koB Jlynbl nim ConHia. 3aTpaTuB OrPOMHYIO SHEPIHIO, MOKHO CO3/1aTh U UCKYCCTBEHHBIN CITyTHUK
Hamedt [anaktuku. OgHAKO YeM BbIIIE JI0JKHA ObITh pacuyeTHasl HauaslbHasi CKOPOCTb MCKYCCTBEH-
HOT'O KOCMUYECKOr0 0OBbEKTa, TeM B OOJIBbIIIEH CTeleHN Ha TaKOW UCKYCCTBEHHBIN OOBEKT OYIyT BO3-
JeNCTBOBATh HEJIMHEWHbIe CUJIBI IPABHUTALIMH, U3BECTHBIE U3 TEOPUHM OTHOCUTENLHOCTH. Ecim Obl s
nycan He padoTy ISl IMPOKOTO Kpyra YuTaTesel, a HayYHyIo JUCCEePTALUIO, TO C IIOMOIIBIO IKCIIe-
PUMEHTATBHBIX U TEOPETHUECKUX (POPMYJT TEOPUU OTHOCHTENIBHOCTH JIETKO OBl JOKA3aJl, YTO « €CJIH
MBI BJIO?KHM B IIePBOHAYAJIbHBIH HMITYJIbC CKOPOCTH HCKYCCTBEHHOI'0 KOCMHY€ECKOro 00b-
€KTa BCI0 BHYTPEHHIOI0 SHEPruy Macchl 3¢eMHOr0 Iapa, TO U TOrJa Ham KOCMHYeCKHIl
00bEeKT He MOKeT BBIIITH 32 rpaHuibl Hamel [ajakTHukm».

Ho HuKakux auccepTainyii sl micath He COOMPAIOCh, a STOT BHIBOJL OCHOBBIBAETCS HA TOM, UTO
CaMU TaJIAKTUKK MPEKPaTUIA CBOE PACIIMpPEHHE U BPEMEHHO HAXOAATCS B CTAlMOHAPHOM COCTO-
sHUM. HekoTopele U3 HUX yXe Mepelui K CTaAuy CIUSHUS C APYTMMHU COCEIHUMM IaJlaKTUKAMU
Y TIOCJIEYIOIIErO IPaBUTAIIMOHHOTO CKaTHsl. YTO 3acTaBlisieT MaTepUaIbHOE TeJIO C JTIOOBIM TePBO-
HayaJIbHbIM KMHETUYECKUM HMMITYJIbCOM, UCKPUBIIATh CBOIO TPAGKTOPUIO U MEPEXOJUTh Ha KPYro-
BYIO OpOUTY CIIUPATBHOTO cxoxaeHus? Hayka ommO0OYHO CUMTaeT, 4To MpuirHa KPOETCs TOJbKO B
TOM, YTO BCSI KWHETUYECKAasl SHEPTHsl IEPBUYHOIO UMITYJIbCA IEPEXOJUT B OTEHIMAIBHYIO SHEPIHUIO,
a CIIMpaJIbHOE CXOXKIEHHe O0O0YCIOBJIEHO MOTepsiMU SHepruu Ha TpeHue. IloHsTHE «TpeHusi» BO
MHOTI'OM SIBJISIETCSI MOCTYJIaTOM CaMO0OMAaHa HJIM caM0000JbIIeHNsI HAyKH . VcTrHa 3aKmio-
YaeTcst B TOM, UTO JII000e Mpeodpa3oBaHye SHEPTHU U3 OTHOTO BUJIA B PYTrOW BUJ HEM30EKHO IpH-
BOJMT K HEOOPAaTUMOMY MAJIOMY PacXoily CyMMapHOH sHepruu. M B 9THX mpoleccax orpoMHOe 3Ha-
yeHue nproodperaer napamerp BpeMeru. He ToJibKo B3anMHbIe Ipeodpa3oBaHusi OJJHOT0 BH/IA
SHEPruM B APYroi BU/1, HO INIABHBIM 00pa30M caMo BCeJIeHCKoe BpeMsI SIBJISIETCSI IJIABHBIM
HCcTpeduTe/IeM SHEePrul MaTe pHAJIbHBIX TeJl. JII000i NCKYCCTBEHHBIH CITyTHUK 3€MJIY, HA KaKYIO
Obl MBI €70 KOCMHUYECKYIO BBICOTY aOCOMIOTHOTO BaKyyma He 3aIryCTHIIM, 0e3 SHEPreTUYecKon Moj-
MIUTKH Yepe3 OIpeiesIeHHOe BpeMsi 00s13aTeNIbHO yraaeT Ha 3eMumio. M mpudmHa 3Toro CBOMCTBa He B
TOM, YTO UCKYCCTBEHHBIN CITyTHUK HUCTIBITBIBAET «TPEHHME» BaKyyMa, a B TOM, YTO €ro KMHETHUYeCKast
Y MOTEHIIUAJIbHAS SHEPrusi HeOOPaTUMO YMEHBINAIOTCSI CO BpEMEHEM.

B 1O e BpeMs Mo 3aKOHaM TEOPUH OTHOCUTEIBHOCTH Macca JII0OOro MaTepHajibHOTO Tella
HEJIMHEMHO 3aBUCUT OT CKOPOCTU. Macca ObICTpOJIETAIIEro MaTepUaibHOTO TeJla HapacTaeT 1o oec-
KOHEYHOH 3KcIoHeHTe. Yto 310 3HauuT? DTO 3HAYMUT, 4TO €ciiv MBI B OivkHeM ot CoJHIa Koc-
MOCe WM B IPyroM MecTe Haieil ['alakThKu B30opBeM TepMosiiepHylo 60MOy, TO MaTepuabHbIe
OCKOJIKM SIJIEPHOTO JeJIeHHsI, Onarogapsi OrpOMHOM CKOPOCTH, MPHOOPETYT HEMpPOINOPLMOHATIBHO
oonblryio Maccy. Pasznerasich, OHM HAYUHYT B3aMMOZICHICTBOBATH HE TOJIBKO ¢ 1ojieM rpaButanun Co-
HEYHOM CHCTEMBI, HO U C TIOJIEM I'PaBUTAIMU Haiel [anakTuku. 1o B3auMOEHCTBIE 00s13aTEIbHO
BhIBEZIET MX Ha KaKyl-HUOYIb HECTAIMOHAPHYIO BHYTPUTAIAKTUYECKYI0 OpOUTYy, HOO Mo 0oxKe-
CTBEHHOMY 3aKOHY, HUKaKOMY (pU3H4eCKOMY TeJly, HMeloleMy lepPBOHAYAJIbHYI0 MeXaHH-
YeCcKyl Maccy, HeBO3MOKHO BbIPBAThLCS He TOJIbKO U3 Npeae/ioB BeeaenHnoil, HO u U3 npe-
aesioB Hamel IanakTuku. [TycTs ynTatenm camu nogyMaioT Hajl TUM NeyasibHbIM BbiBOOM. Hy,
a BCce-TaKH, €CThb JIM MaTepuasibHasi CyLIHOCTb, KOTOpasi MOXKET BbIPBAThCS 3a Mpejiesbl Hatel [anak-
TukK? KOHEYHO %ke, eCTh, ¥ 3TOU CYIIIHOCTBIO SIBJIsIeTCs JTydyeBast (hoToHHAs sHeprusi. Ho Tosbko Ha1o
MOHMMATh, YTO B KaKyio Obl CTOPOHY OT Hamieid COJTHEYHOW CUCTEMBI Mbl HE BHICTPEJIHIIH, HallpUMep,
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MOIIIHBIM JTYYOM U3 JIA3€PHOM IyIIKH, ITOT JIyd HeM30€KHO OTKJIOHUTCS OT MPSIMOJIMHENHOTO My TH,
Y PaHO WJIY TIO3/IHO MJIM BEPHETCs1 0OPATHO, WM NIEpPEN/IeT Ha KOJIBLIEBOE BpAllleHHE BOKPYT 3aMKHY-
TOrO MPOCTpaHCTBA Hallel BeeneHHoil.
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4. OTKJIOHEeHNE KAK IVIABHBIN PUHIAII
CaMOperyJupOBaHus U CTA0NIN3AIUN HeOEeCHBIX TeJl

Ecnu roBoputh 00 00111eM MPHUHIKIE YIPaBICHUs, KOTOPBIH MPUCYIIl KaK JJIs1 YeJI0BEYECKOro
coO0IIeCTBa, TaK M AJIsI MaTePUAIBHBIX TeJ, TO MOKHO OTMETHUTh, YTO YIPABJISATh U PETYIMPOBATDH
MOXHO TOJIBKO TOH CYIITHOCTBIO, KOTOPast HEIPEPHIBHO MEHSETCS M OTKJIOHSIETCS] OT KAKMX-TO 3a/1aH-
HBIX WM HJeaTbHbIX mapameTpoB. OcTaBUM 0e3 pacCMOTPEHH I BOITPOCH YITPABJICHU ST YeJIOBEYECKIM
COOOIIIECTBOM M 0OpaTuMcs K MatepraibHoMy Mupy. Co3iaBast Kakoe-HUOYIb YCTPOWCTBO aBTOMa-
THUYECKOTO YIPABJICHUS, YEJIOBEK-KOHCTPYKTOP MPEXk/e BCETO pean3yeT B HeM CBO 3aMbICeJI, OITH-
pasich Ha JOCTHKEHHSI HAyKM, MaTeMaTUYeCKUI amnmapar, a Takke Ha CKOPOCTh U3MEHEHUsl pery-
JIMPYEMBIX TMapaMeTpoB U AOMYCTUMYIO BEIMUMHY MX OTKJIOHeHWi. Ecam mapaMeTpsl cucremsbl
CaMOIIPOU3BOJIbHO He OTKJIOHSIIOTCSI, i He H3MEHSIOTCS BO BpeMeHH, TO U CO3/1aTh aBTO-
MaTHYeCKOe YCTPOHCTBO PeryjipoBaHusl TAKOH cCTeMbl HEBO3MOXKHO. Tak BpeMs U cuia,
oOparHasi CBsI3b, a TAKXke 3aJI0KEHHBIA BHYTPh CUCTEMbI MH(OPMAIIMOHHBIN aITOPUTM, CTAHOBSITCS
00s13aTeJIbHBIMU YYaCTHUKAMU BCETO MHOKECTBA PYKOTBOPHBIX CHCTEM aBTOMATUYECKOrO yIpaBJie-
HUS W PEeTyJIMPOBAHMUS.

Bo3bMem, Hanpumep, aBTOMUIIOT camolieTa. 3aJajuM eMy KypcC, CKOPOCTb U BBICOTY TOJIEeTa, a
TaKke BpeMsl, B T€YeHHe KOTOPOro aBTOIMMIIOT TOJKEH BhIAEPXKUBATD 33/IaHHBIE TApAMETPHBI TTOJIeTa.
C 4ero aBTONWIOT HAYMHAET CBOIO padoTy? C omnpeieieHHOM 3a1aHHOM YacToTol (pakTop BpemeHu ! )
aBTOIWJIOT TIOOYEPEHO CPABHUBAET TEKYIIHME MapaMeTphl BBICOTHI, CKOPOCTU U Kypca, C BBE/ICH-
HBIMH B HETO «HJeaTbHBIMU» 00pa3liaMH STHX MapameTpoB. PeanbHble mapaMeTphbl BHICOTHI, CKOPO-
CTH M Kypca, TI0 MaTeMaTU4eCKOMY CBOKCTBY (PM3MKH MPOIECCOB MAaTepHaIbHOTO MHUpA, HUKOTAA
He OyayT COBMaaaTh C «HaeaJbHBIMU» OOpasiaMu. Ho MoKa OTKJIOHEHHS OT «Hjeasa» He3HAuH-
TeJIbHBI, aBTONWJIOT HE MPUMEHSIET CUJIOBOTO BO3JCHCTBHS Ha PYJIU CaMoJIeTa, a TOJIbKO aHAIU3UPYeT
cutyanuio. Kak TObKO OMH M3 MapamMeTpoB WM BCE Cpa3y, MPEBBICIT 3aJ0KEHHbIE B aBTOMMJIOT
Mpeiesibl JOMYCTUMBIX OTKJIOHEHHUH, TO CHJIOBO€ BO3/eHCTBUE HA PYJH yIPaBJeHHs camoJie-
TOM, He CTAOMJIU3HPYIOT 3a/1aHHbIE NapaMeTPhbl BHICOTHI, CKOPOCTH H Kypca, a ¢ 3aJJaHHbIM
YCKOpeHHEeM MEHSIIOT 3HAaK OTKJOHEHHsS UX PeajbHbIX BeJNYHH HA NMPOTHBOIMOJIOKHBII.
pyroro He gano. Eciu camorneT yKJIOHSIJICS BITPaBO OT 3a[JJaHHOTO Kypca, TO OH CJIerKa «IoABep-
HET» BJIEBO M Yepe3 KaKoe-TO BPeMsI IUIABHO «IIPOCKOUYMT» 3aJaHHBI KypC U HAYHET JIEBOE YKJIO-
HeHue OT Kypca. TOuHO Tak ke MIyIIuil Ha aBTONMWIJIOTE CAMOJIET HEMPEPHIBHO «TYJISIET» TI0 3a/1aH-
HOH BBICOTE U CKOPOCTH MoJieTa. [Ipyroro crnocoda HEOTKIOHSIEMOTr0 aBTOMATHUECKOTO YITPABICHUSI
B peajibHOM (PU3UYECKOM MUpE HET U ObITh He MOXeT. bosee coBepilieHHbIe CUCTEMBI YITPABJICHHUS,
HarpuMmep, Takue, KAKUMH 3aHAMAeTCsl MO TOBApHIIl 10 BOGHHOMY YYMJIMIILY, a HbIHE Tpodeccop
U JOKTOp TeXHUUYEeCKUX Hayk MosxkaeB Anekcanap CepreeBudy, (OH 3aHUMAETCsl TEOPUEN U MPAKTH-
KOW CO3/1aHUsI «KOHEYHBIX aBTOMATOB»), MOTYT OBITh O0Jiee «IyTKUMHU» U 0OECIeunBaTh MEHbIINE
OTKJIOHEHMSI OT 33/IaHHBIX BeqnurH. Ho mpupoay-to He oOManemis! PyHAaMeHTAJbHOH OCHO-
BOIl BCAKOI0 Pa3yMHOI0 yIpaBJeHHUs SIBJSIIOTCSI PUTMHYECKHe W3MeHEeHUsI NpupaneHni
peaJibHbIX NapPaMeTPOB C IUII0CA HA MUHYC U 00pPaTHO.

KoneuHo xe, 1000 MCKYCCTBEHHBIH aBTOMAaTHUECKUI PETY/ISATOP HE TOJBKO 00JIagaeT BHYT-
PEHHMM HMH(MOPMAIIMOHHBIM AJITOPUTMOM TIOBEJCHUSI B TOW WM MHOW CHUTYyallud, HO ¥ CHJIOBBIM
MEXaHU3MOM, KOTOPBI TPATUT HEPTHUIO, YTOOBI BHIPAOOTaTh BEKTOP CHJIOBOrO Bo3zeicTus. Cuia
MOPOJK/IAeT YCKOPEHHE, MOTOMY BCE TPU 3aJaHHBIX MapaMeTpa BBICOThI, CKOPOCTH M Kypca caMoJieTa
B peaJbHOM TosieTe OyayT MPeACTaBIsiTh cOOOW He MpsMBbIC JIMHUK, a HEMpPaBUJIbHbIE CUHYCOHbL.
MosXHO paccMaTpuBaTh aBTOMAaTHUYECKYIO CUCTEMY YIIPABJIEHHS 3aJaHHON MOIITHOCTBIO TIPOMBIIILICH-
HOT'O aTOMHOTO PEeaKTOpa WM CHCTEMY «aBTOKpyH3a» COBpeMeHHOro aBromoowmisi. Ho Besze 3aio-
KEH OIMH U TOT e MPUHIMIT: UH(POPMALIMOHHBIN aJITOPUTM TOTO WJIM MHOTO YPOBHSI COBEPIIIEHCTBA

aHaJIM3UPYeT TeKylllee 3HaUeHUe ITapaMeTpa yrpasJieHus U, IPUMEHss CUIIOBOM MEXaHU3M, 3aCTaB-
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JISIET er0 YCKOPEHHO MEHATHCS B TY WJIH JPYTYIO CTOPOHY OT 33JaHHOTO 3HaueHust. OT 3THX pyKOTBOP-
HBIX aBTOMATHYECKUX YCTPOWCTB MEperieM K PacCMOTPEHMIO IBMKEHHUs HeOecHbIX Tesl. B mikomne
HAC YYWJIH, YTO HeOEeCHbIE TeNa SIBISIIOTCS MHEPIUATIBHBIMU TEIaMH, KOTOPbIE TIOAYUHSIOTCS 3aKOHY
BCEMUPHOTO TATOTeHUs. Kak Moriia OTHOBEKTOpHAsI CHJIa TIPUTSIKEHUSI, KOTOpasi YCKOPEHHO MPUTSI-
ruBaeT HeOecHbIe Tesa APYT K APYry, HOPOAUTH MPOCTPAHCTBEHHO OTPOMHYIO Hallly [amakTHKy WiIu
CoJtHeuHy10 CUCTeMY, OCTaeTCsl Hepas3raJJaHHOM TallHOM. Tako¥ ke TallHOM OCTaeTCst M BOIIPOC O TOM,
Kakas MaTepuasibHasl CylTHOCTb IEPEAeT BEKTOP CUJIbI OT OTHOTO HEOECHOTO Tejla K Apyromy Hedec-
Homy Teny. Ho emie GoJiblneii TaiiHOM 0Ka3aJicsi BONPOC 00 HHEPIUAIbHOCTH 3Be3/HO-IJIa-
HETHBIX U FaJJAKTHYeCKHX cucTeM. Ham B IIKosie BHYIIMIIN JIOKHYIO MBIC]Ib, YTO, HATIPUMEP, HU
camo CosnHile, HY iaHeThl COTHEYHON CUCTEMBbI, HaXO/sICh B HEMTPEPHIBHOM JIBUKEHUU B KOCMUYE-
CKOM IpOCTpaHCTBe BceeneHHoM, He TpaTAT HUKAKOW SHEPTUU U He TIPOU3BOIAT HUKAKOW pabOTHI.

B mikosbHBIE TOAIBI SI MOTYATIMBO TIPUHSUT K CBEJEHHIO 3Ty a0CypIHYIO TEOPHIO JIKH U JTyKaB-
CTBA, MOJYYMJI TPOKMKY MO acCTPOHOMHM, 3a claboe 3HaHMe HHIOTOHOBA 3aKOHA BCEMHUPHOIO TSTO-
TeHUsI U HAJONro 3a0bl1 00 3ToM npodneme. OOyueHre B BOGHHOM YUHIIUIINE, a 3aTeM Ciyxk0a Ha
aTOMHBIX TIOJIBOAHBIX pakeToHocuax CeBepHoro ¢iota He JaBajia BO3MOXKHOCTH OTJISIHYThCsI HA3a/1 U
MIOCMOTPETh, YeMY XK€ HAC yUuIIa IMIKOJIbHAS (PU3MKA ¥ aCTPOHOMUsL. VIHepIMaIbHOCTD Mperosaraet
MIOCTOSIHCTBO BCEX MEXaHMYECKUX MapaMeTpoB HEOECHBIX Tell, IOTOMY si UCKpEHHE ToJiaraj, 4Tto,
HarpuMep, CyTOUHasi CKOPOCTb BpaIlleH!sI 3eMHOTO ITIapa CTONETUsIMU HE MEHSIETCs1, U JIMIIIb He3Ha-
YHUTEJHHO YMEHBINIAETCS OT BPEMEHH, MOoJ0OHO TOMY, KaK MaJaeT co BpEMEHEM CKOPOCTb BpaIlleHHUSI
BOJTYKA MJIM THPOCKoma. TOYHO Tak ke 51 CUUTAT HEM3MEHHON M CKOPOCTh TOIOBOTO TIepeMelleHHU ST
IU1aHeThl 3eMiis, Kak U Apyrux miaHer ConHeuHou cuctemsl, BOKpYr ComHua. Yiias no BbiCIyre JieT
B OTCTaBKY C BOGHHOM CJTy’KObI, y MEHSI TIOSIBUJIOCh BPeMsl, YTOOBI BEPHYThCS K TpodieMam Hebec-
HOU MexaHHUKH. TyT-TO 51 M OOHApyKWJI, UTO BCe MeXaHHUYeCKHe napaMeTpbl HeGeCHbIX TeJl He
cTa0MJIbHBI BO BpeMeHH, a HellpepPbIBHO MEHSIIOTCSI, YCKOPEHHO BO3PacTasi i YCKOPEHHO
CHHZKAsICh, H JIUIIb UX YCPeJHeHHbIe NapaMeTPhl SIBJSIIOTCS CTa0WIbLHBIME BO BpeMeHu. B
MIPOCTON MHEPIUAIBHON CUCTEMe, Oe3 pa3yMHOTo MPUMEHEHH s TIOJIOKUTEILHOTO M OTPULIATENTBHOTO
CHUJIOBOT'O BO3/ICHCTBUSI, TAKOE TIOBE/IEHNE HEOECHBIX TeJl, IIPOCTO HEBO3MOXHO MPE/ICTABUTD.

Ho Benp HempephIBHOE CHUHYCOMIAbHOE N3MEHEHHE BBIXOAHBIX MAPAaMETPOB SIBJISIETCS] OCHO-
BOW BCEX MHTEJUIEKTYaJbHO YMHBIX M TMPOABUHYTHIX COBPEMEHHBIX LM(POBBIX CHCTEM aBTOMATH-
YECKOTO yIpaBJIeHHsI, CO3[JAHHBIX C MOMOIIBIO YEJIOBEYECKOr0 pasyMa U paboTalolMX B PEabHOM
Maciitade BpemeHu. He Oymy mpuBOAMTH MHOTO MPUMEPOB. JlOCTATOYHO CKa3aTh, YTO MpPU TOHO-
BOM repeMenieHun Bokpyr ConHila, 3emisi, BO BpeMsi 3UMHUX MeCSIIEB HEMTPEPhIBHO YCKOPSIETCs,
a BO BpeMsl JIETHUX MECSIeB TaK e HerpephiBHO 3ameryisiercs. CpeHee YCKOpEHHE COCTaBIIsieT
MPUMEPHO BEJIMUYUHY 2 MUTUMeTpa B cekyHay. Ho ecuam yuutbsiBaTh Maccy 3eMiH, TO KaKylo
OTPOMHYIO CHJIy HA/10 NPHJIAraTh K ee HeHTPY TAKECTH, YTOObI M0JIro1a 3aMelNIsITh CKO-
POCTh IBH:KEHHs Hamlell IJIAaHeThl, a 3aTeM ¢ TAKHM 3Ke YIOPCTBOM, MOJIoAa YCKOPATH
3Ty CKOpPOCTh. braronapsi 5TuM HeNpepsIBHBIM U3MEHEHHUSIM CKOPOCTH ¥ TTPOMCXOAUT HE3aMeTHasI
KOPPEKTHPOBKA BpeMeHH oOpaieHus riaHeTsl 3emuist BoKpyr CosHIIa TakuM 00pa3oM, 4TO ThICS-
YeJIeTHSAMH COXpaHseTCsl CTaOMIIBHOCTh 3€MHOTO T0/ja, KaK IJIAaBHOTO MapameTpa Mponuion u Oyay-
el ucropun BeesleHHON 1 MicTOpuK 3eMHOTO YesioBeuecTBa. Pa3Be Takoe eficTBHe BO3MOXKHO
0e3 pa3yMHOro npuMeHeHusI CIJIbI H pacxoja BHyTpeHHeil YHeprun CoiHIA U BHYyTpeHHel
SHepPruu IiaHeTsl 3emJst?

ITpu 3TOM B TeueHue rofga MeHsieTcsl U pacctosinue Mexay 3emieit u ColHIeM, HO He ¢ Tiepu-
OJIOM B OfIUH TOJ, a C MOJYTOJOBBIM MEPHOIOM. ITO 00ycIoBIeHO TeM, uTo COoHIle HaXOAUTCs B
OTHOM M3 TIEHTPOB JUIMITUYECKON OPOUTHI 3eMJTH, U TTIOTOMY ITOJITO/Ia PACCTOSTHUE MEXIy 3emJiei
u CosHIIEM MPaKTUYECKU HEe MEHsIeTCs. 3aTo B APYroe Moyroive 3TO pacCTOSIHUE YCIEeBAeT YBEIH-
YUTHCS IO MAKCUMYMa U CHOBA IPUITH B «<HOpMasIbHOE» cocTosiHue. Yto nonyyaercs? [lonydaercs,
YTO HA HWKHEH YacTH JUIHIICA B JieTHHE Mecsiibl COJTHIIE HICKYCCTBEHHO 3aMeJIsSIeT CKOPOCTh IBUXKe-
HUS 3eMJIM M HAKaIUTMBAeT B Hell JTy4eBYIO SHEPIuio, YTOObI B 3MMHHE MECSIIbI, YCKOPEHHO «BBICTpe-
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JIMTh» €e, KaK Tpally U3 JIyKa, ¥ MOCTaBUTh BIEpean cedsi Mo Kypcy cOOCTBEHHOW OpOHMTH. Uem
J)Ke OTJIMYaeTcs HeOecHasi MeXaHUKa JIBHKeHHs miaHeT COoJTHEeYHOH CHCTEMbI OT COBpe-
MEHHBIX CHCTEM aBTOMATHYECKOr0 YNpaBJeHHs], CO3JJaHHbIX C MOMOIIbIO YeJI0BEYeCKOro
pa3yMa H HCHOJb3YIOIHNX CJI0KHbIe HH(POPMAIMOHHbIE AJrOPUTMBI IJIsl pacdyeTa BeJu-
YHHBI M 3HAKAa CHJOBOr0 BO3/I€HCTBHA HA MapaMeTp ynpaBjeHusi? Takux oTIMYUi HAUTH
HEBO3MOXXHO, 3a MICKJIIOYCHHUEM TOTO, YTO UEJIOBEK CTapaeTCsl MOBBHICUTH KOI(DPUIIMEHT TOJIE3HOTO
JeWCTBUS JIIOOBIX SHEPrOCUCTEM, B TOM YHMCJIE M CUCTEM aBTOMATHYECKOTO yrpaBieHus. YenoBek
OopeTtcs 3a FHeprocOepekeHre 1 IKOHOMHUECKYI0 3((PeKTUBHOCTH CBOMX YCTPOMCTB, a bor crapa-
eTCsl, MIOKa KUBO TEJIECHOE YeJIOBEUYECTBO, MAaKCUMAJILHO MCTpaTh SHepruio Beenennoit, ComHeuHoOM
CHCTeMBI U BCeX ee IulaHeT. M He MpocTo UCTPAaTUTh U MPEBPATUTh ITY SHEPTUIO B TEIUIOTY, Kak
JAyMalOT HEKOTOpPbIC YUEHbIe, a PEBPATUTh €€ B «IyX KHU3HH», B TOM YUCJIEe U B CATAHMHCKO-OECOB-
CKHe IyXH, n00 Kak 0e3 «JIyxa JKU3HU», TaK U 0e3 CaTaHWHCKO-OECOBCKUX AYXOB KM3Hb COBPEMEH-
HOTO TeJIeCHOTrO 4YesioBeuecTBa HeBo3MoxkHa. Tak 4To, CoJiHIle CBETHT HE TOJBKO JJISI TOTO,
YTOOBI JIOSAM H MUPY >KHBOI MPUPOILI OBLIO «TEMJI0» Ha 3eMJe. DTOM e JIydeBoil IHep-
rueii CoJiHIle MOMOraeT IJIaHeTaM BbIpadaThIBaTh PA3HOHANPABJIEHHbIE BEKTOPA CHUIL, J1JIsI
aBTOMATHYECKOI0 y/ep:KaHusa napaMeTpoB ColHeYHON cHCTeMbI B 3aJJaHHBIX Mpegeaax
1 o0ecrneyeHHsI NX CTAOMIbHOCTH, HA 3a/JaHHbII, HO HEM3BECTHbII MOKAa 3€MHOMY YeJoBe-
4YecTBY EepHOJ] BpEMEHH.

VdeHble MOTYT OOBUHUTH MEHSI, YTO, TOBOPSI O HEMPEPHIBHOM M HEOOPAaTUMOM BHYTPEHHEM
pacxone sHeprun COTHEUHOM CHCTEMBI, sl COBEPITIIEHHO 3a0bIBa0 0 (DyHJAMEHTATbHOM 3aKOHE COXpa-
HeHus sHepruu. [la, 3Hao s 3TOT 3akoH! Y 3HaI0, 4TO MOTEHIMAIbHASI SHEPIUs M0 TPeM 3aKO-
HaM MeXaHWKU HbI0TOHA I0JKHA CO CTOMPOIICHTHBIM BBIXOIOM MepepadaThiBaThCsl B KHHETHUYECKYIO
SHEPruio ABMKEHUS WIN BPAIeHUs, a 3aTeM CHOBA MIePEXOIUTh B MOTEHIMAIBLHYIO SHEPrHio. YTOOBI
pa3o0paThCs, MPUILIOCh U3YUYUTh U TEOPHI0 TUPOCKOIIOB, 1 MEXaHUKY MHEPIMOHHBIX crcTeM. Ho
Be/Ib BEUHBII JBUraTelhb HeBo3MOokeH! 1 3ToT (hakT ycTaHOBMIIa cama HayKa, TOTOMY UTO TPH JTIOOOM,
Ja’ke OMHOKPATHOM, NMPeoOpa30BAHMYU OJHOTO BUA SHEPIMU B JIPYrod BU, YaCTh SHEPrUU OE3BO3-
BPATHO TepsieTCs. ITO He MPEeCJAOBYTAasi JIOKb 0 KAKOM-TO MI(PHYECKOM «TPEeHHH», a BCeJIeH-
CKHIl 3aKO0H, /IJIsl peajJu3anui KOTOPoro corsopeHa BeesieHHasi. A BOT UcTpayeHHAs1 SHEPTUsl
1 SABJISICTCS yXOBHOW MHIIEH JIJIS1 3MHOTO YeJIOBeUeCcTBa. JTa TeMa Hercuepraema, Kak Heucuepria-
ema 1 cama Bcenennasi. Ho Ham ke HaJo JBUraThCs JaJibllie K pACCMOTPEHHUIO BOITpoca 00 SHepre-
THKe BceneHHoM, Mo3ToMy repeiiieM K CIIeyoIeMy MOsICHUTETbHOMY BOITPOCY, O CYIIIHOCTH CaMOW
MaTepHHU.
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I'nasa II1. O0mue NpuHIMIBI, WA NIPUPOIA MATEPUH

1. Hepazrajannble TallHbI MaTepPHH

Bo-niepBbix, o Matepueil HaI0 MOHUMATh TaKyI0 CYIIIHOCTb, KOTOpash yMeeT 3aKperuisiTh Ha
ce0e U AJTUTEIbHO XPAaHUTh BCE BU/Ibl U3BECTHBIX SHepruil. OcTaBUM MOKa B CTOPOHE BOIPOC: HA YeM
3aKpeIuIsieTcs YHePrusi, YTOObI NMPOSIBUTCS Kak marepusi? B obiiem Buje, 6anaHc «paBHO-
LIEHHOCTW» SHEPTUU U MaTepuu orpefesisercs: (hOpMyIoit, YTO SHEPrUsl MaTEPUATILHOTO TeJla paBHA
ero mMacce, TIOMHOXKEHHOW Ha KBaJIpaT CKOPOCTH CBeTa, Kotopas mpuoimsuTensHo pasaa 300 000
KWJIOMETPOB B cekyHay. Apyrumm cioBamm, KaxJablili rpaMM BelllecTBa, HE3aBUCUMO OT €ro
XHMHY€ECKOr0 cOCTaBa, (pU3n4eCKHUX CBOMCTB, JIOTHOCTH, Pa3MepPOB H BCEro MHOKECTBA
JApYrux (hu3HKo-XHMHYECKIX MapaMeTPoOB, COAEPKNUT B ce0e CTPOro onpe/ieJieHHOE KOJIH-
YeCTBO BHYTPEeHHEH SHePruM, NPonopuuoHaJbHOE ¢IHHCTBEHHOMY NTapaMeTpy, KOTOPbIil
HayKa Ha3bIBaeT Maccol. [leiicTBUTENBHO, MPU TEPMOSIIEPHBIX PEaKIUsX, aTOMHbIE sipa BOJAO-
poZa WM MPOTOHBI CIUBAIOTCA B OJHO aTOMHOE IIPO XUMHYECKOTrO JIeMEHTa «TeJis», aTOMHBIN
BEC KOTOPOrO MEHbIIIE CyMMbI aTOMHBIX BECOB COCTABJISIIOIIMX 3TO HOBOE aTOMHOE SIIPO, MPOTO-
HOB. Hayka ckpymyse3Ho oAcyuraa, YTo KOJIUYECTBO BbIIEISIEMON MPH TEPMOSIIEPHBIX Mpolieccax
SHEepPruu HaXOAUTCS B CTPOrOM COOTBETCTBUM C KOJIMUECTBOM YMEHBIIIEHHUS] CYMMAapHOUM Macchl MPo-
IOYKTOB TEPMOSIIEPHOro CHHTe3a. B CBSA3U ¢ 9TUM, BCSAKHIA JOITOBPEMEHHO CYIIECTBYIOIINUI MaTepH-
aJIbHBIA KBAHT B BUJE OTAEILHOIO (DOTOHA, MEKTPOHA, POTOHA M HEUTPOHA, a TAKXkKe BCErO «CIIeK-
Tpa» aTOMHBIX SIJIEp U3BECTHBIX XUMHUECKUX COEIUHEHUH, 1 paCCMaTPUBAIO KaK JOITOBPEMEHHbIE
AKKyMYJISITOPbI SHEPIUu.

OaHako BO BCAKOM MaccooOpa3yieM MepBUYHOM MAKPOKBAHTE, KpOMe YHEPrum,
NPONOPINOHAIBLHO Macce, CyIIeCTBYET H CKPbITasi JHeprusi. Yem Oosiee COBEpIIEHHBIM sIBJISI-
eTcsl MaTepUaJIbHBIi MUKPOKBAHT, M YeM OOJIbllle OH MPUOIMKEH K TOJNeBbIM (hopMaM MaTepuH,
TeM OOJIbIlle B HEM CKPBITOM SHEPrUH, KOTOPYIO HeJb3sl OMpPeNeUTh MO BhIIIENPUBEJEHHON (op-
MyJie MPONOPLMOHAILHON 3aBUCUMOCTH MAacChl U SHEpruu. B To ke BpeMs 3Ta CKpbITash SHEprusi
SIBJISIETCS] XPAHWJIMIIIEM HEeOMpeIeIeHHOr0 MHOXKECTBa MH(OPMAIIMOHHBIX (hailyoB, KOTOpHIE yIpaB-
JISIOT TePMOIMHAMUYECKUMU, MEXaHUYECKUMH, SIEKTPOMArHUTHBIMU, (DU3MUECKUMU U XUMUYe-
CKMMU B3aMMOJICUCTBUSMU MUKPOKBAHTOB HA YPOBHE aTOMHBIX $/IEP, ATOMOB M MOJIEKYJI XUMUYe-
CKHX JIEMEHTOB U MX COeIMHEHUE. UTOOBI TOKa3aTh 3TO CBOKCTBO, PUBE/IEM IIPHUMED C SJIEKTPOHOM.
PaznooOpaznbie nHpopMaIMOHHbIE (PYHKIIMU JIEKTPOHA HE HAI0 JOKa3biBaTh. [loBeieHe aTOMHBIX
siep Ipy TEPMOJMHAMUYECKUX U JIeKTPOMArHUTHBIX MPOIeccax, BCsl CTPYKTypa aTOMOB U MoJie-
KyJI XMMUYECKUX JIEeMEHTOB, BCE UX CBOMCTBA U B3aMMOJEWUCTBUSI, KOTOPHIMU 3aHUMAETCsI KBAHTO-
Bas (pU3MKa, TaK ke KaK M BCe pa3HOOOpa3re XMMUUYECKUX HAyK OCHOBAHO HA U3YUYEHUU «YMHOTO»
noBeJieHus eKTpoHa. He mOHHMAaTh, 4TO JI€KTPOH 00J1a/1aeT BHYTPEHHIM KOMIBIOTEPOM,
KOTOPBIN YIIPAaBJISIET €ro NoBe/JIeHNeM B Pa3JUYHbIX CUTYAI[HAX, MOKET JHUIIb TOJLKO TOT
YeJI0BeK, KOTOPbI HUYero He CMbICIUT B (pu3nke U xumuu. CornacHo JaHHbIM (byHIaMeH-
TaJILHOU HAyKH, CBOOO/IHBIN 37IEKTPOH o0naaaeT Maccoi B pazmepe 0,00055 aTOMHBIX eIMHUI] MACCBhI,

WJINA COKPAILEHHO (aeM), ¥ IEKTPUYECKUM 3apsi/IoM B pazMepe MUHYC 1,6 YMHOXUTH Ha 10" KYJIOH
NMEKTPUUECKOro 3apsiga. B cBoo oyepenp, HEUTPOH, KOTOPBI COCTOMT M3 MPOTOHA M JIEKTPOHA,
obnmaymaer maccoit 1,008665 aem, a Macca 4yucToro mporoHa Oe3 snekTpoHa cocrapiser 1,007825
aeM. [Toydaercsi, YTO MEKTPOH CBOMM IPUCYTCTBUEM B HEUTPOHE YBEIMIMBAET ero Maccy He Ha 0,
00055 aem, a na 0,00084 aem. OTkyna B3siack pasuuiia B 0,00029 aem mMex1y Maccoi CBOOOIHOTO
9JIEKTPOHA ¥ MaCCOU TOTO ke JIEKTPOHA B COCTaBe HEUTpOHA?
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VueHsle OOBSICHSIOT, YTO MU 00PAa30BAHUK HEUTPOHA MOIJIONIAETCS ellle M MMEoIas MaIyio
s dexTrBHYI0 Maccy yactuiia HeTpuHo. Ho mouemy toraa, mpu Geta-pacnaje HEUTPOHOB Ha MPoO-
TOHBI, JIEKTPOHBI 1 HEUTPUHO 0Opa3yeTcsl CIUIONIHOW CIIEKTP U3Y4EHHS JIEKTPOHOB, YKa3bIBAIO-
IIMI Ha MX pa3Hylo sHepruio? Korna ere He ObUIO M3BECTHO O HAJTMYMH YACTHUI] HEUTPUHO, Pa3MBbIIII-
JI5151 O CIUIOIIHOM CIIEKTpe JIEKTPOHOB IMpH OeTa-pacnaze HeMTpoHOB, Beankuil reauii Huiabc Bop
B 1931 roay Bbicka3aga uje0 0 HeCOXPAaHMMOCTH YHEPruM MaTepuajabHOro mupa. Tsopel
OOPOBCKO¥ MOJEIN aToMa, ObUT A0COMOTHO TipaB. Ho Apyrue yueHble BBIIBUHYIIN HIICIO O CYITIeCTBO-
BaHUM HEBUAMMOW YaCTHIIbl, KOTOPYIO TIOCJI€ OTKPBITUS HA3BAIM HEUTPHHO, U TEM CaMbIM HayKa
OTKJIOHWJIA pa3yMHyIo uieo Hunbca Bopa v npopomkuna cBoe pa3BUTHE MO JIOXKHOMY IIyTH CaMo-
oOMaHa 0 BEYHOCYIIIHOCTU ¥ HEUCTPEOMMOCTH BCEJICHCKOM SHepruu. [IpoIiio ¢ MOMEHTa TUX CIio-
poB okosio 80 JeT, HO HUKAKOW SICHOCTH OTKPBITHE HEUTPUHHBIX YACTHIl B TpoIlecc OeTa-pacrajia
HEWTPOHOB ¢ 0OPa30BaHMEM CIUIOLTHOTO CIIEKTPA JIEKTPOHOB M BBIXOJIOM HEHTPUHHBIX YaCTHI], OT
9TOr0 OTKPBITUS He 100aBUIoCch. Bo-mepBbIX, Macca HEHTPUHHBIX YACTHI 10 CEr0 BpeMeHH
He O0OHApYy’KeHAa M He YCTaHOBJIeHA. Bo-BTOPBIX (1 3TO BecbMa BaXkHO!), HAyKa ¢ TPYAOM
HAY4YIJACh PerHCTPUPOBATH TOJbKO T€ HeHTPUHHbIE YACTHUIIbI, KOTOPbIE «BbLIETAIOT» U3
aTOMHBIX s1/1ep NPH PaJHOAKTHBHBIX NIPOIeccax, HO He 3aperncTPUpPOBaJIa HU OJHOI Hel-
TPUHHOM YaCTHIIbI, KOTOPbI€ «IOIJIOMIAITCSI» NP PAJAN0AKTHBHBIX MPoIeccax 0 HaYaja
noryomeHusi. HemoHATHO, B KAKOM BHJE CYIIECTBYIOT HETPUHO, KOT/Ia OHU HE JIBUKYTCSI CO CKO-
poctbio cBeta? HenmoHATHO, moyemMy HERTPUHO NMPUIAIOT Pa3Hyl0 SHEPIHIO BbUIETAIOIIMM U3 HEUTPO-
HOB 3JIEKTPOHAM, €CJIA 3TO YaCTHUIIbI IOCTOSIHHBIX WM (pUKCUpOBaHHbIX SHepruii? Io kpaitHel mepe,
HU OAIH Y4Y€HBI! He 3asBUWJI, 4YTO Macca HeuTpuHo paBHa 0,00029 aem.

O napasiokce 1 TaiiHe HEUTPUHHBIX YaCTHI] Mbl [IOTOBOPUM B CIIeAYIOIIKX M1aBax. OTKpbIB HEW-
TPUHO, yUeHbIE 3alJISIHY/IM 32 TEMHYIO CTEHY ¥ CAMU UCITyTaJIuCh yBUIeHHOro. Hukakoro mporpecca B
M3yYEHUH HEUTPUHO HET, IOTOMY UTO JJIsl U3yUeHUsI CBOMCTB HEUTPUHHBIX YaCTHUI] HAJIO OTKA3aThCs
OT Bepbl B HEUCTPEOUMOCTb SHEPIHH, a BOT TOrO aKTa HUA OAMH UCTHHHBIA MAaTEPUATTCT HE MOXET
WCTIOTHUTb.

Kak ToJIbK0 yueHblil IPU3HAET, YTO SHEPrusi MAaTePHH He COXPaHsIeTCsl, a IOCTOSTHHO
pacxo/jyeTcsi 4yepe3 NpUMeHeHUEe CHJbI H PadoThl, TAK €ro TYT Ke BbIOPOCAT U3 KOPIO-
PATHBHOr0 HAYYHOI0 COO0IIECTBA, MOJOOHO TOMY, KAK BHIOPAChIBAIOT «OTIIEeNEeHI[eB» U3
TOTAJIMTAPHBIX PEJUTHO3HbIX CeKT. COBEPIIEHHO OYEBU/IHO, UYTO TAKOE YBEJTMUEHHUE MACCHI JIeK-
TPOHA, MOIJIOIIEHHOTO HEWTPOHOM, MPOUCXOAUT 3a CUET Mepexoja MEKTPUUECKOro 3apsaa dJeK-
TPOHA B peasibHyI0 Maccy. Hayka cuntaer, 4yto (hOTOHBI Ty4eBOW SHEPrUuM He 00JIaJaloT Maccou, HO
OHH TIOYEMY-TO OTKJIOHSIIOTCSI OT MPSIMOJIMHEHOTO Iy TH BOJIM3U MACCUBHBIX HEOECHBIX TeJI, a TaKKe
OKa3bIBAIOT peasIbHOE JJaBJIEHNE Ha MaTepHUasIbHbIE T€JIA, YTO IKCIIEPUMEHTAJIBHO JOKA3aHO PYCCKUM
yueHsIM JleOeneBbM. Bee pecioByThIe /ieMeHTapHbIe YaCTHIIBI AEIEHHUS aTOMHBIX sIep, KOTOPBIMU
TaK JIOOAT ONEpUPOBATh YU€HbIE, 3AaHUMAIOIIIECs SAEPHON M KBAHTOBOM (PU3UKOM, KUBYT KaK Mac-
cooOpa3yIoIIye YaCTHIIB JIMIIH MaJIble 10U CeKYH/IbI, a 3aTeM MUCUe3aloT U 0e3 OCTaTKa MepexoisT B
YHCTYIO SHEPTUIO, B TOM YHUCJIe, U TIOPOK/Iasl KECTKHE KOPOTKOBOTHOBbIE (POTOHHBIE KBAHTHI CLIEKTPA
PEHTTEHOBCKOTO U3Ty4eHHUS.

W3 Bcex 3TUX paccyskAeHUI HAPAITUBAeTCsl OIMH 0O0OITAIONINI 1 IT0OATBHBINA BHIBOJI, KOTO-
PbIi 3aKJII0YAETCS B TOM, YTO B IPHPO/ie He CYIIECTBYIOT HUKAKUX MAJIbIX Macco00pa3yonux
YacTHll, KOTOPbIe NMbITAIOTCSI OTHICKATh B MaTepull COBpeMeHHble yueHble. [Tonck Takmx
YACTHI] — 3TO MYTh JIOKHOTO CaMOOOOJIbINIeHH, U He Oostee Toro. Ho 3a cuet yero ke, oOpa3zyercst
Macca OrpOMHBIX HEOECHBIX MaKpOOOBEKTOB M MAJIbIX MUKPOOOBEKTOB BPOJE IEKTPOHA, IIPOTOHA
Y aTOMHBIX siJIep XMMUYECKUX IEMEHTOB U UX coefiMHeHuit? Kak 3To HU CTpaHHO MPO3BYYHT IS
COBPEMEHHBIX YUEHBIX, HO Macca JI000ro MaTepuaJbHOro KBaHTa HAIIero MUPa, KaKk U Macca
BCEJIEHCKHX MaKPOOO'beKTOB, B BH/Ie BCEBO3MOKHBIX «TYMAaHHOCTEH», rAJAKTHK, 3Be3 /]
U IUIAHETHBIX TeJ, 00pa3yeTcs 3a cueT HeNpepbIBHOI BHYTPeHHell CHHXPOHHOH PadoThI
BCero MHOKeCTBAa MeXaHN4YeCKHUX MaTepPHAJbHBIX TeJl H PACX0J0BaHNUs HA OTH 1] pe3ep-
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BOB BCeJIEHCKOI1 SHepruu. [Tpu 3ToM SHeprust HelpephIBHO PACXOIYeTCs 3a CUST BPeMEHH Y BHYT-
pCHHI/IX CHI/IpaHLHO-KOJIe6aT€)II)HBIX YCKOpI/ITCHI)HbIX Hpouecc013 pa3H0ro 3HaKa, HCHpI/IMeTHI)IMI/I JJIA
yUYEHBIX OECKOHEUHO MaJIbIMU BenmurHaMu. [lepepabarpiBaeTcst Kak BHYTPEHHsISI SHEPTHsl MUKPO— U
MaKpOKBaHTOB BCCJICHCKOI'O HpOCTpaHCTBa, TaK U BCE€ BUIBI ITOJICBBIX CpOpM SHGPFI/II/I, BKJIIO4Uas 110Jie
FpaBI/ITaL[I/II/I. I/I3 MEXaHUYECCKUX MaACC Bbl6paC])IBaIOTCH TOJIBKO KBAHTHI FpaBI/ITaI_[I/II/I, a BCE OCTAJIbHbIC
nojieBble (hOpPMBI MATEPUH, TIPU B3AUMOJICUCTBUU ¢ MEXaHMUECKUMH MAaccaMu, 3aXBaThIBAIOTCS UX
BHYTPEHHUMH CTPYKTypaMH aTOMOB M MOJIeKyJ1. [lociie mpuHyquTeTbHOM BHYTPEHHEH epepadoTKH,
MyTeM KoJieOaHWd ¥ CIIMPATbHOTO YCKOPEHHOTO BpAIlleHHs, perUCTpUpyeMble HayKOM SHepreTuye-
CKUe€ I0JIEBbIE CTPYKTYPBbI, IPEBPAIIAIOTCS B HEPETUCTPUPYEMbIE HAyKOW MH(OPMAlIMOHHBIE KBAHTHI
«yXa KU3HW», KOTOPbIE U SIBJISIOTCS JyXOBHOM MUILEW JJIsI BCETO MHOTOOOpa3usl KJIETOUHBIX 3Jie-
MEHTOB 36MHOW JKU3HU, B TOM YHCJIe U JUIS YesioBeKka. TakuM criocoOOoM OCYIIeCTBIISIETCS BCEJIeH-
CKO€ B3aUMOJICHICTBUE «MEPTBOI» MAaT€pPUU U KUBBIX KJIETOUHBIX 3JIeMEHTOB. 2KHM3Hb, KaK N cam
YeJIOBEK, SABJISIFOTCS MOCJeJHIM 3BEHOM B IlepepadoTKe BCeJeHCKOI YHEPTruM B TYXOBHbI
ypo:Kai TOro WM NHOro kadectna. [1o 3toif mpuunHe B eMHON BeereHHOM cyIiecTByeT OorpoM-
HOC KOJIMYECTBO CXKHUTAIOIINUX CO6CTB€HHYIO BHCPFI/IIO raJIaKTUK, HO CyH_IGCTByeT JIMIb OJHO, €ANHOE
YEJIOBEUYECTBO, TaK KaK IJIsd IIpyFI/IX BHE3C€MHbIX ].lI/IBHJII/BZlLIHfI, HpOCTO HE XBaATUT ILYXOBHOﬁ TN
«nyxa JKU3HW», IJI51 OKOpM)IeHI/IH NX MHOIVIAHETHOI'O YeJioBEeYeCTBA.

Mmuorue (pyH1aMeHTaJIbHBbIE MOJI0KEeHNSI HAYKU, MPUHATHIE KAK aKCHOMHbIE MOCTY-
JIaThbl, He TOJbKO HEOYeBH/HbI, HO U HeBepPOATHbL. Ho, TeM He MeHee, MUJTMOHBI, 2 MOKET
6I>ITI>, nu MI/IHJII/IapI[bI JIIOIICIjl Hay‘{HOFO COIIpy)KCCTBa HpI/IHI/IMaIOT X 34 O6T>€KTI/IBHyIO OYEBUIHOCTH
0e3 BCAKOTro JIOKa3aTe/IbCcTBa. Bo3bMeM, HarrpuMep, MoJIOKEHHE, YTO BCAKOE TEJIO, MOTYIUB UMITYJIhC
CUJIBL, OyZIeT PSMOJIMHEHO ¥ BEYHO JBHUIATHCS MO MPSMOM JIMHUM C TIOCTOSIHHOW CKOPOCTHIO, €CIU
Ha Hero He OyJeT IefiCTBOBaTh HUKaKas Jpyrasi cuia. Kak 3Ty akcuomy MOKHO NPUHSATH 32 UCTUHY,
€CJI He TOJIbKO B Haiel [ajakTrke, HO M B MEXTaJJaAKTHUECKOM MPOCTpaHcTBe BeeneHHoi, Hurjie
HEBO3MOXXHO OTBICKATh JIaKe MAJIOro KycOo4Ka MPOCTPAHCTBA, Iae Obl OTCYTCTBOBaIA MH(MOPMAIHS O
Macce HeOeCHBIX TeJl, a 3HAYMT, U He AeHCTBOBAJIA CUJIa MPUTSKeHUs ? Takas «oueBHIHAS» aKCHOMa
MOTJIa POAUTHCS TOJIBKO TIOM IbSIBOJILCKMM OOOJIBIICHUEM YeIOBEUECKOro pasyma, H00 HUKAKUMU
peasbHBIMU WU JIAOOPATOPHBIMH YCIIOBUSIMH HEBO3MOKHO OOECIeUUTh YMCTOTY HAYYHOTO KCIIe-
pI/IMeHTa, 1 UCKJIIOYUTH IICIZCTBI/IG CHJIbI BCGMI/IPHOFO TATOTCHU . Pa3BC HEIIOHSATHO, YTO, HAXOOACh
BHYTPU 3aMKHYTOW BcesieHHOM, HUKaKoe MaTepuaibHOe TeJI0O HEBO3MOXHO BBIHECTH 32 TpE/Ieibl
3TOro MPOCTpPaHCTBA?

A ecJu 3TO N0JIOKeHHe HEBO3MOKHO IKCIIEPUMEHTANbLHO MOATBEPINTH, TO KaK Ke
MOKHO ObLIO0 MPHHUMATH 9TO MOJOKEeHHE B KauecTBe (PyHJaMeHTAJbHOI aKCHOMBI Beell
COBpPEeMEeHHOIl HAyKHu?

Tot xe ApuctoTesb ObLT OOJiee MpaB, KOraa TOBOPUJI, UTO €CJIM Ha MaTepUaIbHOE TeJIO He JeH-
CTBYET HMKaKasl CHJIa, TO OHO KOT/1a-HUOYJb OCTAHOBUTCSL. DTO TOXKe JIOXKb, HO, TI0 KpaliHel Mepe, 3Ta
JIOXKb y‘II/ITI)IBaCT TO O6CTOHTCJIBCTBO, qTo 663 BH€H.IHCI7I TIOAIMUTKN KMHETUYCCKas SHGPFI/IH MaTCpI/I-
aJILHOTO TeJla HeoOpaTrMo ucTpedisercs u pacxoayercs. Ho ecim u Apucroreas u HeoToH, He
NPaBbl, TO, YTO K€ MPOUCXOIUT ¢ OJUHOYHBIM MATEPHAJLHBLIM TEJIOM, JaKe He Ha Halel
rpemrHoi 3emiie, a JETSIMM, HAIPUMeEP, € MOCTOSAHHOH CKOPOCTHIO B INIyOMHAX KOCMHU-
yeckoro mpocrpadcrBa? YtoOsl OTBETUTHh HA TOT BOIPOC, HAJIO0 BEPHYTHCS K BOIIPOCY, U3 YEro
COCTOMT MaccooOpasyolnast MaTepus, a 3a0{HO U OTBETUTh Ha BOIPOC, MTOUeMy (POTOHBI, SJICKTPOHHI,
HpOTOHbI, KaK 1 aTOMHBIC ;mpa BCEX XUMUYECKUX IIJIEMCHTOB U UX COGIII/IH@HI/II;'I CHOCO6HLI K OJIA-
TEJILHOMY U YCTOMYMBOMY CYIIIECTBOBAHUIO BO BpEMEHU ?
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2. Macca v ee IIeHTP TAKECTH

Ha npumepe nepexona a/eKTpHUUECKOTO 3apsija MEeKTPOHA B MacCy HEHTpOHA, Mbl OOHapy-
KWJIM, YTO YaCTh SHEPTUU MaTepHaIbHbIX KBAaHTOB B BUJIE JIEKTPUUYECTBA, MarHETU3Ma U IPaBHTa-
[IUM HEe PETUCTPUPYIOTCS Kak Macca, HO, TeM He MeHee, Takasi (hpopMa MaTepuu, KOTopasi Ha3bIBaeTCs
10J1€BOM (hOPMOW, UMEETCS B HAJTMUUM KaXkJ0r0 MaTepuajibHOro MUKpo— 1 MakpokBaHTa. Ilos1ieBbie
¢popmMbl MaTepun, XOTSI M He PErucTPUPYIOTCA KaK Macca, HO 3aTO HecyT B cebe uH(Op-
MaluoHHbIe (Pailiibl ¥ YIPABJISIOT MeXaHNYeCKNMH MaccaMi, MOHY K/Jasi X HenpepbIBHO
B3aHMO/1eliCTBOBATH JAPYr C APYroM. DJIEKTPOHHbIE OPOUTATIA aTOMOB U MOJIEKYJI XMMUYECKUX
3JIEMEHTOB U UX COEAMHEHUI, IPEBPALLIAIOT ATOMBI M MOJIEKYJIBI B TPOYHEHIIINE CTPYKTYPbl HEUTPAJIb-
HOT'O THUIA, KOTOPbIE B JIIOOBIX CUTYAIMSX U TPH JIIOOBIX YCIOBHUSX IUIAHETHBIX TeJ UCKJIIOYAIOT BO3-
MOXHOCTb TepMOsIIEpHOTO cuHTe3a. Ho 3aT0, 1O 33/1aHHBIM ajrOpUTMaM, NIEKTPOHBI HA OPOUTAIISX
o0ecneynBaloT HeNPEePHIBHBIM SHEProoOMEH KBAaHTOB IMOJIEBBIX CTPYKTYP BHYTPEHHETO IPOCTPAHCTBA
aToMa WJIM MOJIEKYJIbI C BHEIIIHUM MHPOM, a TaKkke 00eCTIeunBaIOT BCce MHOrooOpasue CBOMCTB XUMH-
YEeCKUX COEJMHEHUH, BIUIOTh JI0 CO3/IaHMS CJIOKHBIX XMMUYECKUX COCAMHEHUH KUBBIX KJIETOYHBIX
opraHu3MoB. [losieBast CTpyKTypa SHEpruu ecTh Jaxe B OIMHOYHOM mpoTtoHe. Korma ydyensie mytem
CTOJIKHOBEHHUS1 OBICTPOJIETSIIMX MaTepHaIbHBIX YaCTUI] CPHIBAIOT C ATOMHOTO sIIpa BOIOPO/A 3aIlUT-
HYIO 000JIOUKY JIEKTPOHA, TO IPOTOH «OJIEBAETCsT» 3AUTHOW 0O0JIOUKON MOJIEBO (POPMBI TIOJIOKH-
TEJIbHOTO JIEKTPHUYECKOTO 3apsia. JTa 3alUTHAST 000J10UKA SABJsIeTCS «00KeCTBEeHHbIM Orpa-
HHYHTeJeM», KOTOPbIil He M03BOJIsIET MJIAHETHOI MaTepUH caMONPON3BOJLHO BCTYNIAaTh B
TepMOsi/iepHbIe PeaKIiu cOOCTBEHHOr0 YHHUTOKeHusl. O00/10UKa dJIeKTPUIeCcKOil SHep-
MU K TOMY 7K€ H CKPbIBaeT HCTHHHYIO Maccy MPOTOHA, 0 yeM OyeT CKazaHo Oolee MoapoOHO
B 3aKJIIOYMTENIBHBIX I71aBaX TON KHUTH.

B TO xe Bpemsi Mbl BUMM, UTO BCSI MaTepusi BceslieHHOM, a 3HAUUT, U €€ SHEPrusi XpaHUTCS
eIMHCTBEHHBIM CIIOCOOOM OE30MOPHOrO HETIPEPHIBHOTO YCKOPEHHOTO ABUKEHUS C TIOJIOKUTEIbHBIM
WM OTPULIATESTbHBIM TIPUPAIEHUEM CKOPOCTH, B KOTOPOM OIPOMHYIO U He JI0 KOHIIA BBISICHEHHYIO
POJIb UTpaeT HEHTP MACC WU LEHTP (PU3HMUECKON TSKECTH Tesa. Bhiliie Mbl BBISICHIIIH, UTO TUIAHETAa
3emuist ABUXKETCSI C HENPEPHIBHBIM YCKOPEHUEM, KOTOPOE UMEET He TOJBKO LIEHTPOCTPEMHUTEIILHOE
3HAUEHHE 3aMKHYTON KPYroBOW OpOWTHI, HO U JMHEHHOE YCKOpPEHHE WJIM 3aMejJieHHe 0 Tpacce
ruiaHeTHor opouThl. [Tnanera 3emus He uckmoueHre. JIiOble HebGecHbIe Tea, Oyab TO KaKkue-
Ju60 3Be31b1 win Hame CogHie, a Tak:ke Bce miuaneTbl CoJIHEYHOH CHCTeMbI M UX CHYT-
HUKH, NPEJICTABJSIIOT c000il 0e30MOpHbIe IBHKUTEJH, KOTOpPbIe, MOJbL3YysiCh HH(popMa-
nueil BAKyyMa rpaBuTAlMOHHOIO M0JIs1, BHIPA0AaTHIBAIOT BHYTPEHHHE BEKTOPA CHJI H YCKO-
PEHHO MPOJBUTAKT ceds1 Mo HebGecHBIM opOuTaM. CTaOMIBHOCTh TApAMETPOB HEOECHBIX TeJl
Y BHyTpeHHs1s1 rapmonusi CoTHeUHOM cucTeMbl, Harer ['anakTiku, Kak U Bceid BeeneHHOM, yKasbl-
BaeT Ha TO, YTO «KOMIBIOTEPhI», KOTOPbIE XPaHAT B cede (paiiiibl aIrOpUTMUYECKON YIIPABIISIOIEH
MH(pOpPMAIA aBTOMAaTUYECKOTO PeXrMa BCEJIEHCKOW IapMOHUH, HAXOATCS HE B BaKyyme MOJei
rpaBUTAIINM, 2 B CAMUX HEOECHBIX TeJax. Beskoe aToMHOe spo, Kak IJIaBHbIA HOCHTENb U XpaHU-
TeJIb MacChl, YTOOBI JJIMTENIHHO CYIIECTBOBATh B BU/E aTOMA WJIM MOJIEKYJIbI, BCETIa YKPbIBAETCS, 110
KpaiiHell Mepe, OMHOM, U MHOXKECTBOM 3JIEKTPOHHBIX OpOUTAJICH, B 3aBUCIMOCTH OT MacChl aTOM-
HOTO sIJpa XMMUYECKOTo JIeMeHTa. JTO 3HAYMT, YTO CamMa Macca He UMeeT BHYTpU ceOsi HUKaKUX
MH(POPMAIIIOHHBIX AJITOPUTMOB HE TOJIBKO JIJIs1 B3AMMOAEHCTBHS C APYTUMH aTOMaMH, HO JIaXKe IS
COOCTBEHHOTO CaMOCOXpaHeHHUsl. XOTsI MEKTPOHbI 00JIaJal0T 3HAYMTETBHO MEHBILEH Maccou, 4yeM
Macca MpOTOHA, HO Ha HUX 3aKPerUIeHbl HeCTUpaeMble MH(POPMAIIMOHHBIE (paiiiibl, ¥ 9Ta CITy)KeOHast
uH(pOpMAaIHs TIO3BOJISIET AEKTPOHAM JIETKO OCYIIECTBISTh MH(POPMAIIMOHHO-CUIIOBOE YIIPaBJICHUE
«CJIeTION» MAcCOM aTOMHBIX sIIEp XMMUYECKHUX JIEMEHTOB.

HeOomnbinas nopiws «cienoi» MexaHn4yecKoil Macchl 3aKperuieHa B OIMHOYHOM aBTOHOMHOM
NIEKTPOHE JIJIs1 UCTIOJTHEHHWSI UM OTPOMHOTO Kpyra caMOCTOSITeJIbHBIX 3a1a4 U ods3aHHOocTer. Kak
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TOJIbKO 3JIEKTPOH MePeX0JUT Ha OpOUTAIb ATOMHOTO SI/IPA, 9Ta HE3HAYNTEJIbHAs MOPIHUS
«cJenoii» Marepuu, o0pasyomas Maccy 3JeKTPOHA, NepeXoJUT BHYTPb aTOMHOIO siipa,
a DJIEKTPOH NPEBPAIIAETCA B YHCTO MOJEBYIO CTPYKTYPY, He HMEIOLIEero onpeaeJeHHOro
MOJI0KeHHUs1 H Macchl. TakiM 00pa3oM, HE3aBUCHMO OT Pa3MEPOB MaTEPUAIBHOTO TeJla, UMEIOIIErO
onpeJesieHHyI0 Maccy, Oy/ib TO €IMHUYHBIA aTOM WJIM MOJIEKYJIa MJI MHOKECTBO aTOMOB M MOJIEKYI,
00pasyIolIMX CAMOCTOATEIBHOE HEOECHOE TENIO, B MATEPUAIbHOM TeJIe JA0KHO COEepKaThCs TPU pas-
HOPOJIHBIE CYITHOCTH. Bo-mepBhIX, 3TO «ciemnas» MeXxaHn4decKas SHeprust camor Maccel Tena. Bo-
BTOPBIX, TO MOJIeBble (DOPMBI MaTepHU, KOTOPbIE, OJ1arofiapst HATMYMIO B HUX HECTUPAEMbIX HH(OP-
MAIIMOHHBIX (PaJIOB, 00ECTIEUYMBAIOT TPUHYAUTETbHOE NH(POPMAIIMOHHO-CHUJIOBOE YIIPABJICHUE «Clle-
OW» SHEpPruel MeXaHMYeCKOM Macchl. A B-TPeTbHX, 3TO Ta YUCTO MH(POPMALMOHHAS CYLIHOCTb,
KOTOpasi UMeeT BHYTPEHHUI «KOMITBIOTEP» IJIs1 YIIPaBJIeHUs MOJIeBIMH (hopMaMu MaTepun 6e3 BCsi-
KOTO CHJIOBOTO BO3JEHCTBUS, a TAKXKE M «MOAEM» CBSI3U IS CHHXPOHHU3ALIUK CBOMX Pa3yMHBIX AEHi-
CTBUI ¢ MH(OPMALMOHHBIMU CYIIIHOCTSIMU BCEX MHKPO— M MaKpPOKBAHTOB BCEJIEHCKOW MaTEpHH.
1 nH(pOpPMaNOHHbIE CYIIHOCTHU s1 HA3bIBal0 00KeCTBEHHbIMU MOHAJAMH HJIHN JyXOB-
HbIMHU KBaHTaMH. OHHM 3aHNMAIOT HEHTPHI TsKecTell Beex 0e3 HCKIYeHNs MUKPO— U MaK-
PO0OHEKTOB MEXaHNUYeCKIX MaccC, BKJIKYAasi caMmble MaJjible 4YacTHIbl, KOTOPble PerucTpu-
PYIOTCSI KAaK HOCHTEJIH MeXaHH4eCKOH MacCChl.
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3. MaTepuajibHasA TOUKA M ee (pu3nuecKasi mnpupoaa

UroObl MOHATH (PUBMUECKYI0 TPUPOAY LIEHTPA TSKECTH MAcCOOOPas3yoIero MUKpPOKBAHTA
MaTepuH, a 3HAYNT, U KBaHTa OOKECTBEHHON MOHA/IBI, sl OKOJIO TTOJTYTO/1a MBITAJICS HAWTA MaTeMaTH-
yeckoe U (pu3HUecKoe 0ObsCHEHHE MPUPOIBI TAKOTO U3BECTHOTO MOHSTHS, KaK «TouKa». [Ipupona
9Ta Jaxe OoJee 3arajioyna, yem cama BeenenHasi, u ee matepusi. VI3picKaHusI IPUBEIN MEHSI K TOMY
JIOTUYECKOMY TIPEIONOKEHUIO, UTO TOYKA SABJSIETCS OKPY’KHOCThIO, paJuyc KOTOPOIl cTpe-
MHTBCSI K HYJII0, 1 B MATeMaTHYeCKOM NpeJieJie paBeH HyJeBoMy 3HauyeHuro. Ho Benp B Oec-
KOHEYHO MAJIbIX pagrycax, MOKHO BITUCATh OECKOHEUHO OOJBIIIOE KOIMYECTBO CIIMpPasell, KOTOphie
10 3aKOoHY uncia «[Im» mpubnmkaTcs K uueaJbHOMy Kpyry, HO HUKOTJa UM He cTaHyT. Martema-
THUYECKH TOYKa 00s13aHa Oecrpe/ie/TbHO YMEHBIIATHCS /10 HYJIEBOTO 3HAUYEHUs U BOBCE MCUE3HYTh U3
peabHOro nMpocTpaHcTBa Hamieit Beenennoii. Ho Benp uesioBek OONBINYI0 4acTh CBOEH HAYKU CTPOUT
Ha MOHATHUAX PEAJIbHOTO CYIIECTBOBAHMS KaK CaMOM TOYKM, TaK M (PU3MYECKOrO LEHTpa TAKECTU
MaTepuabHOTO Tejla, KOTOPBIH BCAKHMIA YYEHUK WIIM BBICOKOIIOCTABJICHHBIN YUEHBI TOXEe M300pa-
kaeT Toukoi. Toukoit Mo2KeT ObITh B (PU3HMUECKOM MIPE TOJBKO TaKasi CyIIIHOCTh, KOTOpasi
nMeeT MexaHu4decKylo Maccy. Ho kakum Obl MasibiM He ObUla MEXaHWYeCcKast Macca YacTHUIIbI, OHA
MMeeT «KOHEUHBIN» 3anac MOTEHIMAIbHON U KMHETUYECKON SHepruu. Yem MeHbllle MexaHuuyecKas
Macca 4acTULbl, TEM MEHbIIE HUKHUI YPOBEHb €€ NOTEHUUAIbHOU SHEPTUU, a 3HAYUT, U MEHBbIIIE
OyleT paguyc ee HIKHEro noteHiaabHoro ypopHs. Ho Beb B peajbHOM MUpe HET 4acTHI] C
0eCKOHEeYHO MAaJILIMU MacCaMH, 2 3HAYUT H HEBO3MOKHO H300Pa3UTh TOUYKY, BHYTPHU KOTO-
Poii He ObLI0 ObI MyCTOH JILIPKH.

JI71s1 MeHs1 3To ObLIO MOTpsICAIOIINM OTKphITUeM! B npeBHMX MaHycKpunTax Beenennas n3o0-
pakaeTcsi KpyroM, BHyTpU KOTOPOTO IOCTaBjIeHa TOUYKa. S mopaxascs NPUMHUTHUBUZMY U «IJIYIIO-
CTH» TaKOTO M300paXeHUsI OTPOMHOTO BCEJICHCKOTo MpocTpaHcTBa. Ho ecim BHYTpH JI000# KOHEY-
HOM MEXaHMUYECKOW Macchl, (2 OECKOHEYHO MaJIbIX Macc He OBbIBAeT), BCEriua COXpaHseTCs MmycTast
IbIPKA, TO TOUKA M300pakaeT BOBCE HE MEXaHUYECKYI0 MacCy BCEIEHCKOTO MPOCTPAHCTBA, & YIPaB-
JISIOLIYIO «ITyCTOTY» LIEHTPOB TSIKECTEN, BCEro MHOXKECTBAa MeXaHWYeckux mMacc. Korjga yuenslii i
YUEHMK B IIKOJIE CTaBUT TOUYKY U MPUBA3BIBAET K HEM TPU KOOPIMHATH TPEXMEPHOIO IIPOCTPAHCTBA
i rpaduKy OeCYUCIIEHHOTO MHOXECTBA (DYHKIIHIA, TO OH NPHUBSI3LIBAET UX He K MaTepPHaJIb-
HOMY MHPY MeXaHH4eCKHX Macc, a K JbIPKe YIPaBJIsomiell MyCcTOThl, KOTOPasi 3aloJHsieT
HEeHTPHI TsKecTell 1 opranu3yeT padoTy MeXaHH4eCKHX Macc BCeJeHCKOro MPOCTPAHCTBA .
[Tpuuem 3Ta ynpasisomias MycToTa JI0/KHA SMU30AUYECKH «MCUe3aTh» U MOSIBIATHCS BHOBb. Ecam
ObI 3TOro He MPOUCXOINI0, TO MEXaHNYeCKIe MacChl MUKPO— H MAKPOKBAHTOB MaTepH-
aJbHBIX TeJ OJHAXK bl CBEPHYJINCH 10 HUKHEr0 YPOBHSI OTEHIUN N ucde3yn u3 Beesen-
HOM. A ecJii Obl YIPAaBJISIIONIAsI CHJIA IEHTPOB Ts2KeCTel Hcye3Ja Ha KOPOTKOe BpeMsi, TO
Bcsi MaTepusi BeesieHHOIT pacepinajiach Obl Ha dJieMeHTapHble YacTHIIbI, HIIPOU301IIeJ IPOo-
11ecC MTHOBEHHOI'0 TEPMOSIIEPHOr0 CAMOYHHYTOKEHHSI BCell BCeJeHCKO MaTepun. DTOro
HE TIPOUCXOIUT, 3HAUMT, TOUKA LIEHTPA TSKECTU HE TOJIBKO Hcue3aeT u3 BeeneHHoi, Ho 00s13aTelIbHO
TOSIBJISIETCS] BHOBD, M IIPUTOM HMKOT/IA HA TIPEKHEM MecTe, a B OJrKaiiieid OKpeCTHOCTH OT MPek-
HETO TOJIOKEHUSI.

UeM ke oTIMyaeTcs TyXOBHBI KBAHT TOUKH LIEHTPA TSKECTH MEXaHUUECKON MAaccChl, OT MeXa-
HUYECKON Macchl ¥ TIOJIEBBIX KBAHTOB MaTE€PUH, U3 KOTOPBIX 00Pa30BaH TOT MJIM HHOW MEXaHUYECKHUit
0OBEKT, BKJII0YAsI OTAETbHbIC aTOMBI M| MOJIEKYJTbI M HeOecHbIe Tena? ToJbKo TeM, YTO B HeM HeT,
110 BCEeJeHCKHM MOHATHSAM, HUKAKOI SHeprum. Touka [IeHTpa TSAKECTU SIBJISIETCS PEasIbHOCTBIO,
CYILIECTBOBaHME KOTOPO#1 I0Ka3aHO MUJLJIMApJaMU SKCIIEPUMEHTOB, U KOTOpasi UCIIOJIb3YeTCs B HAy4-
HbIX pacueTax. Ho ecyin B Hell HeT YHePruu, TO 3HAYMT, OHA, 110 TeM ke (PyHJaMeHTaJIbHbIM
3aKOHAM HAyKH, He II0/IBJACTHA HU BpeMeHH, HH POCTPAHCTBY. YyBCTBYIO, UTO HE BCE YUTA-
TeJM TIOHSUTM MOoM 00bsicHeHHs. Ho 3Tu mpenBapuTenbHble paccykaeHus, OyIyT MOATBEPKICHBI B
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npoliecce U3M0KEeHUsI MaTepruasia OOIIMPHBIMY MOSICHEHUSIMU M IOKa3aTebcTBaMu. He BoHYMTECH,
BCE CTAHET SICHBIM U MMOHSITHBIM.
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4. NudopmManuoHHO-yIPaBJSIONIas pad0oTa EeHTPa TKeCTH

KBaHT 1nieHTpa TSKeCTH sABJSETCS NYXOBHBIM MH(POPMAIMOHHBIM MEXaHHU3MOM OOXKEeCTBEH-
Horo ynpasienusi. He umest BHyTpeHHell SHePruu, OH MOKeT ¢ HEMbICJIUMOIl CKOPOCTHIO H
OTPOMHBIM YCKOPEHHEM CKPYYMBATBHCS MO CXOASIUMCS CIHMPAJSIM, Bpalasich 1Mo 4aco-
BOI1 cTpeJiKe, 10 NOJHOro Ncue3HoBeHus1 n3 BeesieHHoi. B 310 BpeMst TOUKa 1EeHTpa TSKECTH
MIPEBpAILAETCSl B TOHHEJIbHBIN NEPEX0]] MeXIy IPOCTPAaHCTBOM Haulel BeeneHHoil u nHpopManoH-
HbIM TTpocTparcTBoM Otita HeGecnoro He or Mupa Cero. A Ta, He UMeloIas HUKAKOW SHEPTUH CyIIl-
HOCTb, HO KOTOpast UH(OPMAITMOHHO, C TIOMOIIIBIO COOCTBEHHOTO CIIUPAJIBHOTO U IMTPOCTPAHCTBEHHOTO
MepeMeIleHUs], YITPABJISAET MOJICBOM U MaccOoOOpa3yoIlel SHeprueil MaTepuaibHOr0O MUK pPOKBAHTA,
SIBJISIETCS HEMATePUAIbHOWM TyXOBHOM MoOHaqoi. COOCTBEHHO TOBOpsi, BCE 3TO 51 ykKe M3JIOKHI B
«Jloktpune HayuHoro Boronosnanusi». Ho B 310# pabote mzmnaraercst 6onee riiybokoe NOHMMaHKe
MIPUPOMBI IIEHTPA TSKECTH, KaK JYXOBHOTO KBaHTA, HE UMEIOIIEr0 HUKAKOW SHEPTHMH U CLIOCOOHOTO
CIIMPAJbHO TIO YaCOBOM CTpENIKe CKPYUYMBATHCS [I0 MOJTHOTO MCUYE3HOBEHHS] M BO3HUKATh BHOBb B
HOBOW ToYKe. [Ipy TOM 1py BOSHUKHOBEHNH B HOBOW TOUKE, IyXOBHASI MOHA/1a CIMPAILHO, TIPOTHB
YaCOBOW CTPEJIKM PACKPYUIHMBACTCS IO Pa3MEPOB PEasbHOM KPYronoaoOHON MUK POTUIOITAIH.

dakTHYeCcKH B LEHTPe TSKeCTH MaTepHAJbHbIX MHUKPOKBAHTOB aTOMHBLIX sijiep
XHMHYECKHX 3J1€eMEeHTOB H UX COeIMHEHMII Cyl[eCTBYeT He O/I1H, a ]Ba Pa3HeCeHHbIX B NPO-
cTpaHCcTBe HeHTpa cuiibl. OJVH U3 HUX, C IOMOIIBI0 HE MMEIOIIMX MACChl TIOJIEBBIX (DOpM SHEp-
T'WH, B BUJIE EKTPUUECKOIN, MArHUTHOU ¥ IPaBUTAIIMOHHOM, HO 3aKPENMBIIUX Ha ce0e HECTHPACMYIO
AITOPUTMHUYECKYIO HH(POPMAIIHIO O€3yCIIOBHBIX HHCTUHKTOB, 3aCTABJISIIOT SHEPIHIO MACCH YCKOPEHHO
CKPYUMBAThCS TIO CXOISAIIMMCS UTMIITHYECKUM CIIUPATISM U (DOPMHUPOBATH BEKTOP CHJIBI TATOTE-
HUS$1, CTPOrO MPONOPLUMOHAIBHBIN BHYTPEHHEN MEXaHUUYECKON SHEpruu Macchl MUKpokBaHTa. Ilpu
3TOM MUKPOKBAHT aTOMa HJIU MOJIEKYJbl 0€30M0PHO NepeMenaeTcsi OT CTaporo mHeHTpa,
rje NpouCX0qUJI0 IEHTPOOeKHOe PACX0K/IeHe MeXaHNYeCKOoil YHeprun, K HOBOMY IleH-
TPY, IJ1e NPOUCXOJUT IEHTPOCTPEMUTENbLHOE CXO0K/IeHIe MeXaHU4eCKOll SHePrul Macchl.

ToYHO Tak ke TO JUTUIICaM MepeHOCUT Belien 3a codoit ComHile u Bee TuiaHeThl CoHeYHOM
cucTeMbl, (popMHUpYsl B HUX BHYTPEHHHE BEKTOPA CHJI YCKOpeHHUs U 3amMeieHnst. OIHAKO OTHAX/IbI
paszBepHyTasi CofiHeuHas TUIaHEeTHAs CUCTEMa, CBEPHETCS TOJIBKO TOCIIE 3aBEPIIICHHU T CBOETO JKM3HEH-
HOTO IIMKJIa. BHYTpHM aTOMHBIX siIep HET JKM3HU, IOITOMY MEXaHUYeCKast SHEPrusl MacChl aTOMHBIX
siIep CBEPTBHIBACTCS 10 MAKCUMAJIBHOTO TEePeXo/ia KMHETUYECKON SHEPTUM aTOMHOTO sIpa B MOTEH-
[MaJIbHYI0 SHepruio. B 3ToT MoMeHT o0ecneunBaeTcsi MaKCUMaJbHOE COJIMKeHHe YHePrun
Macchbl ¢ (PU3HYECKHM HEHTPOM TsKecTH. Ho MMEHHO B 3TOT MOMEHT JIyXOBHasi MOHA/Ia IeH-
Tpa TSKECTH CKPYUMBAETCs JI0 HYJIEBOrO 3HAYCHUS U MCUE3aeT M0 TYHHEIbHOMY Tepexoay U3 AaH-
HOM TOUKH nipocTpancTBa BeenenHoil. [TotepsiB 0ObeKT yrpaBiieHus, MexaHIuecKasi Macca aTOMHOTO
SIIpa M ero noJsieBble (hOpMbl HAUMHAIOT YCKOPEHHO PacKpy4rBaThCS.

Bcnencrre HEOMTHOPOAHOCTH MACCHI M TIOJIEBBIX CTPYKTYP, TTOJIEBBIE CTPYKTYPbI IIEPBBIMH OKa-
3bIBAIOTCSI HA IOBEPXHOCTH, & MEXaHMUEeCKasi Macca, 0071a/1asi MTHEPIIMOHHOCTBIO, ME/ITIEHHO PacIupsi-
ercsi, MpeoOpa30oBbIBasi HAKOTUICHHYIO TIOTEHIIMAIBHYIO SHEPIHIO B KUHETUYECKYI0 Hepruo. B aTor
MOMEHT JyXOBHBbINl KBAHT II€HTPA TSKeCTH OTCYTCTBYET, H €CJIi Obl OH He BO3HHK BHOBb
HAa HOBOM MecCTe, TO Macca aTOMHOIO si/ipa pa3Bajujiach Obl HA dJleMeHTapHblIe YaCTHIIbI
U KBaHTbI PEHTTeHOBCKUX H3Jy4eHHii. B cTporo pacueTrHoe BpeMsi U B pacyeTHOM TOYKe, IPHH-
[UIHAATLHO HE COBIA/IAIONIEH C TOUYKON MCUE3HOBEHUS1, OTKPHIBACTCS TYHHEJIbHBIN MIepeXo] M B HAIlle
MIPOCTPAHCTBO BO3BPAIIIAETCSl KBAHT AYXOBHOW MOHA/Ibl LIEHTpa TshkecTH. Ecim mpu ncue3sHoBeHUM
KBAaHT MOHA[bl CIIUPATBbHO CKPYUMBAJICS MO YACOBOHM CTpEJIKe, TO MPH BO3HUKHOBEHHM, OH CITH-
PaJIbHO PacKpy4MBaETCsl MPOTHB YACOBOM CTPEJKH. B 9T0 Bpems noneBblie (popMbl SHEPIUX ATOMHOTO
Spa, KOTOpble HEMCTPEOMMO COXPaHSIOT B ce0e BHYTPEHHUN AJITOPUTM TOBEJCHUS, TIOUUHSSCH
Yyepe3 TOT AJITOPUTM KBAHTY MOHA/IBI IIEHTPA TSKECTH, C TIOMOIIBIO COOCTBEHHOU padoThI (POKYCHPY-
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I0TCSl BOKPYT HOBOTO LIEHTPA, a 320[HO U NEPEHOCAT MEXAHMUECKYI0 KUHETUYECKYIO SHEPIUI0 MaCChI
K HOBOMY LIEHTpY TsikecTu. ITak, BO3HUKHOBEHHE PAaCKPYYHMBAKOIIErocsi NPOTHB 4acOBOM
CTPeJIKH KBAaHTAa MOHA/bI IIEHTPA TS2KEeCTH, IPUBOJNT K TeJIeMOPTAIi SKPAaHNPOBAHHOI
HePruy Macchl K ’TOMY HOBOMY IEHTPY TsI?KeCTH MeTO00M 0e30I0PHOro nepeaBuKeHusl.

[Tpuyem, Kak Tenenopranys, Tak U SKpaHUPOBaHUE 0OecTieunBaeTcst padoToM MoseBbIX (opM
SHEPruy aTOMHOTO /1pa, KOIJa caMa Macca IPUBE/IEHa B COCTOSIHUE HUKHETO WM BEPXHETO YPOBHS
MOTEHLIMAJIbHON SHEPIUHu.

Pacmmpenue kBaHTa MOHa/Ibl LIEHTPA TSAKECTH MPUBOAUT K YIAJIEHHIO MOJIEBBIX (DOPM Ha 3Ha-
YUTEJIBHOE PACCTOSIHUE M0 BHYTPEHHUM MEpKaM aTOMHOIO pa, OT MEXaHUUYECKOW SHEPTUM MacChl.
ITO JaeT BO3MOKHOCTh MEXaHMUECKOW SHEPTUU MacChl EPEXOAUTh U3 HUKHETO YPOBHS IOTEHIIU-
QJIBHOW HEPTUU B YCKOPEHHOE CIMPAJIbHOE PACHIMPEHUE, U CBOOOIHO TIEPEBOJUTH MOTEHIINATIBHYIO
SHEPrui0 B KMHETUYECKYI0 MEXaHWYECKYI0 SHepruio Maccel. He Hajjo 3a0biBaTh, YTO MEXaHHUYECKast
SHEPrus Macchl 00J1a1aeT MHEPLIMOHHOCTHIO, a BOT IoJIeBble (hOPMBI M cama JyXOBHAsi MOHaJa LIEHTpa
TSKECTU HUKAKOW BHYTPEHHEN MHEPLIMOHHOCTH HE UMEIOT. BMecTe ¢ pocTOM KMHETUYECKOU SHEPIUn
MIPOUCXOAUT U CIIPaJIbHOE Hapall¥BaHue (pU3NYeCcKUX pa3MepoB aTOMHOTO S1pa, U3 «aTTo» 0ObEeKTa

C pa3sMepaMu 1078 arommoe SIIPO MEPEXOUT B «HAHO» OOBEKT C pa3sMepaMu 10?. Hano 3aMeTHUTh,
YTO B 3TO BpeMs LEHTP TSKeCTH aTOMHOTO0 s1ipa OTcyTcTBYyeT. Ero oTcyTcTBrE JaeT BO3MOX-
HOCTh MEXaHNYECKOW Macce aTOMHOTO siipa MepPeBeCTH OOJIBIIYIO YacTh CBOEH MOTEHIINATbHOW SHEP-
T'Y HUKHETO YPOBHS B KUHETUYECKYIO SHEPTUI0 YCKOPEHHOTO IBMKEeHU . BerieacTBre MHEPLIMOHHO-
CTH, MEXaHUYeCKasl SHEprusl MacChl HE YCIIeBaeT CpearupoBaTh U PacKpyuuBaeTcs MeJUIEHHO. A BOT
nosieBasi (hopMa SHEPruu, MPOXOAUT Yepe3 SHEPrui0 Macchl, IPUHYXKAsl €€ MPEeKPaTUTh HapalliBa-
HUE (PU3MUYECKUX PA3MEPOB U KUHETUYECKON SHEPIUH, U HAUMHAET CIIMPAJIbHO CKPYUMBAThCS BHYTPH
aTOMHOTO f7jpa, HO YK€ He Y MPEXHEro, a y Jpyroro, HOBOro LEHTpa TSKECTH, IJie OMATh BO3HUK
KBaHT JyXOBHOHM MOHaJa.

B 310 Bpems MexaHuuecKas SHeprusi Macchl aTOMHOIO sI/Ipa HAKOMMUJIa MaKCUMaJIbHBII 3arac
KMHETH4ecKol sHepruu. OHa mpeKkpauaeT paclivpeHre U NMepexoAnuT Ha CIUpasbHble OPOUTHI 110
3aKkoHy 4Mcia «IIn», a KBaHT MOHA/Ibl LIEHTPa TSKECTH, C MOMOIIBIO SHEPTUH TMOJNEBBIX CTPYKTYP,
urpaer posb (poKyca IeHTpa NpUTsHKeHHs. MexaHndecKassIHePrusi Macchl He MOPOsKAaaa Obl
HUKAKOI'0 BEKTOpa CHJIbl H He MMeJa Obl CIIOCOOHOCTH NMepeMemaTbesl Jake Mo Jeu-
CTBHEM BHEIIHETr0 BEKTOPa CHJIbI, €CJIN Obl HOBBIN IEHTP NPUTSI?KeHNs 0KA3aJICsI TOYHO B
reoMeTpH4YeCKOM IeHTPe KPYroBoil CMpPaJii, 0TKY/1a HAYHHAJOCh pacliMpeHne SHepruu
Macchl. Ho 10 OTHOIIEHNIO K IEHTPY OTTAJKHBAHHA, HEHTP NPHUTSKeHHUs BCerja oKasbl-
BaeTcs cJierka CMeleHHbIM Ha CTPOro PacyeTHYIO BeJIMYHHY, KOTOPYIO ollpejeJsieT caMma
ayxoBHast MoHaa. Tem cambIM MOHaZa 1 MaJiasi 10JIeBasi SHEPIrusi, IPHUHYKIAI0T 3HAYH-
TeJbHYI0 HHEPIHAJbHYI0 MEXaHHYeCKYI0 SHEPrui0 Macchl aTOMHOTIO siipa CHHKATHCS H
CXOJQUTBCSA K PeaJlbHOMY LIEHTPY TSI?KeCTH He N0 CIUPAJbHBIM KPYTrOBbIM, a N0 3JUIMITH-
YyecKHM opOuTaM. 3a cUeT 3TOro MeXaHN4yecKasi SHePrusi Macchl BHINOJHSIET onpe/ieseH-
HYI0 IPHHYIUTEJILHYI0 pa00Ty U BbIpadaThiBaeT BHYTPEHHNUI BEKTOP CHJIbI, KOTOPBIii 0€3-
OIIOPHO NepeMenaeT MeXaHNYeCKYI0 SHePru0 Macchbl K HOBOMY LEHTPY TSI?KeCTH.

IToHATH 3TOT MpoLeCcC HEMOArOTOBJIEHHOMY UMTATEJIO JI0BOJIBHO CJOXKHO. JIJ1s1 3TOro Hajo B
TEYEHUE OIPE/ICICHHOIO BPEMEHHU INOCTOSTHHO BCIIOMUHATH M OCMBICIMBATh, YTO XK€ MPOUCXOAUT
BHYTPY aTOMHOIO s/Ipa U Kak oOpa3yeTcsl Macca aTOMHOIO fiijpa M Macca BceX BUAMMBIX Bellei
Haulero Mupa. Kaxjaoe HoBoe ocMbIciieHue OyaeT MpuOaMkaTh pasyM K NMOHUMAHHMIO BHYTPEHHUX
IIPOLIECCOB, a 3HAYUT, M K IOHUMAHUIO UCTUHBL. CaM s He MPETeH IyI0 Ha TO, YTO JI0 KOHIIA MTOHSJI BCe
BHYTPEHHHUE MPOLECChI, KOTOPbIE TPOUCXOAAT BHYTPU aTOMHOIO 5i/ipa, U ¢ a0COIIOTHON TOYHOCTBIO
MOHSJI, KaK U3 MEXaHWYECKOH SHEpPruy aTOMHOTO si/ipa oOpa3yeTcsi BEKTOpP CUJIbl, CTPOTO IPOIop-
LIMOHAJIbHBIA BHYTPEHHEN SHEPriU aTOMHOIO fjpa. Sl 3aHMMaloCh 1yXOBHBIM OCMBICJIEHHEM TaKOM
(uocodckoit KaTeropun, KOTOpble Y4eHble Ha3bIBAIOT MaTeprel, M CTOIO JIMIIb y MOAHOXKMUS I'PaH-
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AVO3HON MUPaMU/IbI 3HAHUIA, KOTOPAsi MOKET OTKPBIThCS 3€MHOMY UYeJIOBEYECTBY Ha 9TOM OJiarojar-
HOM IIYTH NPU3HAHUS AyXa, KaK [NIABHOU CYITHOCTH HAIlIero MUpa.
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5. OTBeTHI HA NOCTABJEHHbIE BOMPOCHI

[pexnae yem aenaTb 0O0OIIAIOIIME BBIBO/IBI, OTBETUM HA T€ TPU BOIPOCA, KOTOPBIE MBI 33JaJTH
camu ceOe B Havyasle TOW I7aBbl. MTak, moOO MUKPOKBAHT MAacChl, HAYMHASL OT JIEMEHTAPHBIX
YaCTUI[ ATOMHOTO JIeJICHU s s1iep, BKJI0YAst JIEKTPOHbI, IPOTOHBI, HEUTPOHBI M CAMHU aTOMHBIE SI/1pa,
a TaK’Ke aTOMBI M MOJIEKYJTbl XUMHUECKHX JIEMEHTOB M MIX COEIMHEHHIA, CoiepkaT B ceOe TpU pa3HO-
POIHBIE CYIITHOCTH SHEPTHH, KOTOPbIE HAXOIATCS B HEMPEPHIBHOM JIBMKEHUHU. MexaHnuecKasi SHep-
rvs, U3 KOTOPOH oOpasyeTcs Macca, o0naiaeT UHEpLUen, OHa SIBJISIETCS «CIIENOi» SHEPruen, Tak
KaK He HeceT B ceOe HUKaKuX MH(pOPMAIMOHHBIX (pailyioB nH(popMarmu. MoxXHO Aaxe cka3aTb TakK,
YTO TOJIEBbIE (POPMBI, XOTS M YNPABJISAIOT MEXaHUYECKON HEPrueil Macchl, HO CTapaloTCs C HEel He
COMPHUKACATHCS, YTOOBI HE Pa3pyIIUTh COOCTBEHHbBIE MH(pOpMAITMOHHBIE (hailiibl. OTBevast Ha BOIIPOC,
IJIsL 4ero MexXaHu4ecKasi SHePrusi Macchl MOCTOSTHHO TPecyIeyeT SHEPruio Moisi M TeM CaMbIM Tpa-
TUT COOCTBEHHYIO SHEPrui0 Ha BHIPAOOTKY BEKTOpa CHJIBI, HAJIO CKa3aTh, YTO y TAaKOTO HETpPephIB-
HOT'O JIBIKEHHSI MOKET ObITh JHIIb JBe HEOJHO3HAYHbIEe H NPOTHBOIOJIOKHbIE I[eJIH, U 3TU
LIeJIM JIeXKaT B OCHOBE YCTPOEHHMS BCEIEHCKOW MaTepuy M uesioBeueckoro coodmectBa. O cHOBOM
NepBoii I[eJIM SIBJsIeTCS JKeJaHne 0CBOOOAUTHCS OT H30bITKA YHEPIUH U NOJIYYNTh HH(OP-
Manuio. Ho a1 MeHs1, Kak CTOpOHHEro HaOmogaressi mpolecca, 3T0 HOpMaJIbHOE JKeJIaHue SHep-
TMYHOTO KBaHTa BOCIPUHUMAETCSI KaK HEHABHCTh K TOJIEBHIM (popMam Matepun. Benp oHM sBs-
I0TCSI HOCUTENSIMU MH(OPMAITMOHHBIX (DaflyIoB, M MUMEIOT OOJBIIYI0 CBOOOAY mNepensrkenus. Eciu
KaKOW-HUOY/Ib KBAHT TOJISI COMPUKOCHETCS ¢ MHEPIUATIBHBIM MEXaHMUECKUM KBAaHTOM MaTepuu, TO
ero nH(opMarus OyaeT pa3pyllieHa, 1 OH CHOBa OOBbEAMHUTCS C Hepa3yMHOM SHepruei Marepun. 5
Mory ObITh U He TIPaB, HO Be/Ib HEHABUCTDb B YEJIOBEYECKOM COOOIIECTBE CyIecTByeT! A oTKyna ei
B3AThCs, €CJIU OBl He OBbLIO ee MoA00rs B MaTepraIbHOM Mupe?

OcHOBOI1 BTOPOH IeJH SIBJISACTCS 3aBUCTh M TallHOE KeJlaHue M30AaBUTHCA OT COOCTBEH-
HOW MH(OPMAIIMOHHOM CJIETIOTHI ¥ TIOyYUTh CBOOOY MmepeIBHKeHHs , KAaKOW 00JI1aJaloT MOoJieBble
dopmbl MaTepun. He nipaBzia v, 9TO HEYTO MOXOXkeEe MPOUCXOAUT M B UEIOBEYECKOM cooOiecTe?
JlyXOBHO SHEpruyHbIe JIOIN TOXKE HEMPEPHIBHO OOPIOTCS 3a CBOIO JIMYHYIO CBOOOIY M JJaKe 32 CBO-
001y 3eMHOT'0 YeJIOBEYECTBA UM BCEOOIIYIO IEMOKPATHIO M TIpaBa YeIoBeKa, HO TaKkKe HelTPEePbIBHO
YHUUTOXAIOT MU 3TOW OOphOe KaK CBOMX MPOTMBHHUKOB WJIM COBEPILIEHHO HEBUHHBIX JIIOZIEH, TaK U
CBOMX CTOPOHHMKOB, B UeM-JIMOO HECOTJIACHBIX C IJIABHBIMU OOpLIAaMHM 32 CBOOOMY, PABEHCTBO M OpaT-
cTBO. TakoBa }M3Hb M TAKOBA BCS ICTOPUSI 3eMHOTO yesioBeuecTBa. Camasi Bbicmasi HHopManusi
3aKJI0UeHa B TPeThell U BhicHIell HepapXuu MaTepuajbHOr0 MUKPOKBAHTA WU B CYLIHO-
CTH KBaHTA {yXOBHOIl MOHA/Ibl, KOTOpPasi 3aHUMAaeT MyCTOe MPOCTPAHCTBO I[EHTPaA TsKe-
CTH. DTOT KBaHT MOHA/Ibl YK€ He MPUHAJICKUT HAIlleMy MTPOCTPAHCTBY, IaXKe €U OH TIOPOKJIEH 13
KBaHTa MOJIEBOY SHEPTUH, MTOCIIE TOTO, KaK STOT KBAHT MOJIHOCTHIO UCTPATHI COOCTBEHHYIO SHEPTHIO 1
MOy 4rJT 00KeCTBeHHYI0 MH(popMaImio. Biarogapst CBONCTBY SHEPreTHUECKOM HUIIETHI, KBaHT AyXa
MOHA/IBI LIEHTPA MOy YT a0COMIOTHYIO CBOOOLY TIepeMellieH s, TOIHOCTHI0 UTHOPUPYS Takue (hpyH-
JaMeHTaJIbHbIe TIapaMeTphl MPOCTPAHCTBA, Kak BpeMs U paccTosiHue. Ho rmaBHOe paxe He B 9TOM,
a B TOM, YTO JYXOBHBbIIl KBAHT MOHA/Ibl IEHTPA MOJIYyYHJ 00:KeCTBEHHOE MPaBO BbIX0Ja U3
npocrpancTBa BeesieHHOM 0 TYHHeJIbHOMY Ilepexo/1y B Hen3BecTHOe npocTpancTso OTua
Heo6ecHoro.

KBaHT MOHa/Ibl LIEHTpa TSHKECTH aTOMHOTO SiIpa M JII0OOH 3JIeMEHTapHON YaCTHUIIbl SAEPHOTO
JeJIeHHs], HU MPU KaKUX YCJIOBHSX HE JOJDKEH COMPHKACATHCS HE TOJIBKO C MEXaHMUECKOM SHEepruei
MAaccChl, HO U C SHEPruei mojeBbx CTpyKTyp. [locnencTBus Takoro HeCAaHKIIMOHMPOBAHHOTO COMPH-
KOCHOBEHHUSI HEIPe/ICKa3yeMbl, HO OHM HMKOTJa He MPOMCXOAWIN U He MOTYT IPOU30MTH. BricTpO-
JENCTBHE LEHTPATbHBIX KBAaHTOB IPEBHIIIAET BCE MBICIMMBIE BETMYMHBI KBAHTOB MAaTEPUAIBHOTO
mupa. 1o cytu nena, nux ckopocts 6e3rpannyHa. OTBET Ha BTOPOH BOIIPOC, TIOUEMY KBaHThI (DOTOHOB,
3JIEKTPOHOB, TPOTOHOB U MUKPOKBAHTHI aTOMHBIX SIJIEp, 4 TAK)KE ATOMOB ¥ MOJIEKYJI XHMHYeCKHX
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3JIEMEHTOB M HX COeJHMHEHHil COCOOHBI K JUINTEJbHOMY H YCTOHYMBOMY CTAOMJIBLHOMY
CYlIeCTBOBAHUIO BO BpeMEeHH, 3aKJII0YAaeTCsA B TOM, UTO BHYTPH HX MPOCTPAHCTBA MocJje-
JI0BaTeJIbHO BO3HHKAKOT /IBa NMH(OPMAIMOHHBIX EHTPa Pa3HOPOAHON Npupoabl. OquH
LEeHTP MOHYXAAeT MEXaHUYECKYIO SHEPTUI0 MAaCChl IPOCTHO pa30erathbcsi, UCIONb3Ysl BCIO BHYTPEH-
HIOIO CUJTY Y MIHEPIHIO JIsI Tpe0Opa30BaHusl MOTEHIIMATBLHON SHEPTUK B KUHETUYECKYIO SHepruio. B
CBSI3M C T€M, UTO BCE JIEWCTBUSI MUKPOKBAHTOB MH(OPMAIIMOHHO CUHXPOHU3UPOBAHBI, B OOJIBIIIOM
MHOXECTBE MUKPOKBAHTOB IPH UX BPAIIEHUU 3TO MPUBOAUT K 3PeKTy 00pa3oBaHus IEHTPOOEK-
HOW CUJIBI.

Jpyroii nH(OpManMOHHbI EHTP, BO3HUKIINIA NOOIU30CTH OT MPEKHEro LIEHTPa, PH-
Hy’KJIaeT MEXaHUYECKYI0 SHEPrui0 Macchl K CTOJb K€ SIPOCTHOMY CXKaTHIO, C MCIOJNb30BaHUEM B
KadecTBe (hOPMBI JIBIKEHUSI HE CIMpAJIel, a CXOASIIMXCS JUIMIICOB. DTO CBOWCTBO 3a CUET BCe-
o01Iell CHHXPOHHM3ALMK MOPOXIAaeT ABa BeKTopa cuiibl. OUH BEKTOpP CHUJIbI OE30MOpPHO Mepeme-
IIIaeT MUKPOKBAHT MacChl K HOBOMY LIEHTPY TSKECTH, a JPYTOM BEKTOpP CHJIbI, HAIIPABJIECHHBIN K
HOBOMY LIEHTPY TSKECTH, B CHHXPOHU3AIMU C MHOKECTBOM JIPYTMIX MHKPOKBAHTOB MacChl, PUBO-
auT K 3¢ dexTy oOpa3zoBaHUsI IIEHTPOCTPEMUTETHHOM CUJTbI UJTH CHITHI TATOTeHUs1. Takum oOpazom,
JII000I MaTepUaJbHbINA KBAHT MAacChl HAXOIUTCS B HeNPEPbIBHOM HECTAlHOHAPHOM Iepe-
XOHOM BOJIHOBOM IIpoLecce IOCJeJ0BaTeJbHOI0 paclIupeHusi, a 3aTeM CKaTHsA U 0e3-
OnopHoOro nepemeuienus. [Ipu 3Tom MaTepuaibHbIi MUKPOKBAHT TPATUT COOCTBEHHYIO SHEPIHIO
Y SHEPTHI0 3aXBaYeHHBIX (POTOHHBIX MUKPOKBAHTOB JIyuyeBOW 3Hepruu 3Be3] wiu CosnHua u JIpy-
TUX TMOJNEBBIX (DOPM MaTepuu, BKIIIOYAS M KBAHTHI MOJSI TPABUTAIMM, ISl TOTO YTOOBI MCTIOHUTD
BHYTPEHHIOI paboTy U MOPOAUTh BEKTOP CHIIBI Oe30mopHoro nepemelteHus. besonopHoe cuiio-
BOe NepeMellleHle BCerja OCylecTBIsIeTCs] B HAPaBJIeHUHU IeHTPa TAKeCTH HeOeCHOro
TeJla WM B HAaNpaBJieHNU 00J1ee MaCCUBHBIX HeOeCHBIX TeJl, €CJIU MUKPOKBAHT HAXOIUTCS
B O/INHOYECTBeE INIy0DOKOIro KOCMOCa BCEJEHCKOro NPOCTPaHCcTBa . YeTKOCTh U MOJTHOTA OTBETa
MOHPABWJIACH JaXe MHE, KaK aBTOPY 3TOW COBEPIIEHHO peajbHOM I'MITOTE3bl BHYTPEHHETO YCTPOU-
CTBA MEXaHMYECKUX MUKPOKBAHTOB, UTO ObIBAaeT OueHb peako. [lyTaHuiel B Moux paboTtax mpeio-
CTaTOYHO. B OCHOBHOM $1 MCHIBITHIBAIO KpaiiHee pa3odapoBaHKeE U ITyOOKYIo Jocay, Korga oOHapy-
KUBAI0 pacxoxkaeHre 3a(PMKCUPOBAHHBIX HA JIEKTPOHHOM HOCHUTEJIE TEKCTOB, C TEMH MBICTISIMU 00
YCTPOICTBE MaTepUaJIbHBIX M TyXOBHBIX CYITHOCTEN BcesneHHOM, KOTOphIe MOIBUIIIM MEHsI Ha TBOP-
YeCcKylo padoTy MO U3JI0KEHUIO CBOUX MBICIIEH IS IIMPOKOrO Kpyra YynTareseH.

OrtBer Ha BOIIPOC, YTO OyeT MPOUCXOAUTD C MaTepPUAIbHBIM TEJIOM HEOOJIBIION MAcChl, KOTO-
pPOMY I10 BOJIE YEJIOBEUECKOTro pazyma OyaeT NMpuaaHa MOCTOSHHASL CKOPOCTh B IITyOOKOM KOCMOCE,
YaCTUYHO YK€ M3JIOKEH B IByX MPEAbIAYIHMX OTBeTaX. Beab n30MpoBaTh MaTepuajbHOE TEJI0
OT BCENPOHNKAIOIIEr0 BO3/1eMCTBHSI MOJsI TPABUTAINH YeJOBEKY He 10 CHJIaM B JIO0bIX
rJIyOMHaxX KocMoca. ['paBUTAIIMOHHOE 071 — 3TO TOHKAsI MaTepUaJIbHAS TPOCTPAHCTBEHHAS CTPYK-
Typa, KOTOpasi HeceT B ceOe Majlo SHEpruM, HO 3aTO yMeeT Iepe/laBaTh M CKJIAbIBaTh M0 3aKOHY
BEKTOPOB MH(OPMALIMIO O Macce Bcex HeOecHsIX Tesl BeenenHoil. Ecii matepuaibHOe Teno cocTout
U3 MHOJKECTBA «M» MHUKPOKBAHTOB aTOMOB U MOJIEKY/I XUMUYECKHX IEMEHTOB U UX COEJUHEHUI,
TO CAMHU KBAaHTHI MOHAJ MX IIEHTPOB TSIKECTEW BBIYMCIIAT U ONPEAEIIST, IEHTPATbHBIA MUKPOKBAHT
WCTHUHHOTO IIEHTpa TSKECTH MaTepuasibHoro tena. LleHTp TszkecTH JiIFOOOro mMaTepHaJbHOro
TesJa UMeeT HH(pOpMaLUI0O He TOJbKO 0 KOJHYEeCTBe «M» MUKPOKBAHTOB (PU3HYECKOroO
TeJia, HO M 00 UX 001Iel Macce. DTo CBOMCTBO He TpeOyeT AoKa3aTesibcTB. OHO JOKa3aHO MPEAbIIy-
MU TTOKOJICHUSIMU YYeHbIX. PYKOBOICTBYSCh TOUHBIMH JAaHHBIMH 00 00IIel Macce COOCTBEHHOTO
(pusrueckoro Tena, 0 NEpPBOHAYAIBLHOM BEKTOPE CKOPOCTH, a Takxke MH(popMalell 0 CyMMapHbIX
BEKTOPaxX CHUJI OTAAJICHHBIX U OJIMKHUX MaTepUajibHBIX MaKpOOOBEKTaX BCEJIEHCKOTO MPOCTPAHCTBA,
JDYXOBHBIM KBAaHT MOHA/IbI OOIIIETO LIEHTPa MEXaHMUYECKOW MacChl HAUHET MTHOBEHHBIMH, KOPOTKUMHU
«CKa4KaMm» O€30IMOPHO NepeMeNIaThCs 110 3apaHee PAaCCUNTAHHOH TpaeKTopuu. Eciii roBOopHTS S13bI-
KOM HayKH, TO MaTepuajbHOe TeJlo, KOTOPOMY YelIOBeK MpUAal MO COOCTBEHHOMY pasyMy M BoJe
MIOCTOSIHHYIO CKOPOCTb, TIPUCTYIUT HE TOJBKO K MCIIOJHEHHUIO BOJIM YElOBEKA 10 MEPBOMY 3aKOHY
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HploTOHa, HO ¥ K MCTIOJTHEHHIO 3aKOHA BCEMHMPHOTO TATOTeHUs. B Kakylo Obl CTOPOHY OT IJIaB-
HBIX MAKP000beKTOB BcesieHHOI HI ObLJI HANPaBJieH BEKTOP NePBOHAYAJIBLHOI CKOPOCTH,
U Kak Obl BeJIMK OH HH ObLI MO CHJie ePBOHAYAJbHOI0 UMIYJIbCA, HO JyXOBHAas MOHAAa
0011ero HeHTpa TSAKECTH MeXaHHYeCKHX MacC NPHHYIUT MaTepHaJbHOE TeJ0 UCIO0Jdb30-
BaTh SHEPTUI0 COOCTBEHHOH MaccChl H BLIPA0ATHIBATH HMITYJIbCHbII BEKTOP CHJIbI, HANIPaB-
JIEHHBIIl B Ty CTOPOHY, I/le PacloJio;KeHbl MacCUBHbIE MAaKPOOO'bEKThI BCEJEHCKOr0 NMpo-
cTpancTBa. [Ipy 5TOM nepBOHAYATBHBIN MMITYJIBLC CHJTBI M CKOPOCTH, KaK U HaIlpaBJIeHUE ABUKEHUS,
OyIyT I3MEHEHBI B CTOPOHY YMEHBIIIEH! S WITH yBermueHus. [IloMrMo BoJIu YesioBeKa U BOIPEKH BCeM
TPEM 3aKOHAM MEXaHHKH, CKOPOCTb IBIKEHH S Oy/IET COIJIacOBaHa He ¢ BOJIEH YeJIOBeKa, a C 3aracom
BHYTPEHHEH SHEPrvH M C HAIMYMEM BHEITHHUX JIy4eBBbIX HCTOUHHMKOB. Pa3Be s1 He mpaB?

O KakoM NOCTOSTHCTBE CKOPOCTH, U KaKOW IPSMOJIMHEWHON TPAaeKTOPUH, MOKHO BECTH pEUb B
YCJIOBUSIX JIEWCTBUSI 3aKOHA BCEMUPHOTO TAroTeHusi? M kKak 4enoBek HayKW MOKET OTMEHUTDb 3TOT
3aKOH, MpeAToaras Kakoe-To MU(puIecKoe paBHOMEPHOE U MPSIMOJIMHENHOE BMKEHHE MaTeprallb-
Horo Tena? Co BpeMeHeM pacCTOsTHUE MeXIy MACCUBHBIMH TeJaMHu BceneHHON M HalluM MajibiM
MaTepuaIbHBIM TEJIOM, 0OsI3aTeNIbHO HAYHET yMeHbInaThesl. [10 3aKOHy BCeMUPHOTO TATOTEHHUS CHJIa
B3aMMHOTO MPUTSKEHU s TIPSIMO MPOIOPLIMOHATIBHA MaccaM Tell M 00paTHO MPOIOPIMOHAIbHA KBa/I-
paTy pacCTOSIHUSI MEK/ly HUMHU. YMEHBIIIEHE PACCTOSHUS YBEJIUUUT CUITY B3aUMHOTO TIPUTSDKEHHUS,
a 3HAUUT, Oy/IeT M MOCTOSTHHO HapalyBaTh CKOPOCTh MX B3aUMHOTrO cOnmvkeHus. Besikoe maccuB-
HOe HeOeCHOe TeJI0 He CTOMT Ha MecTe, a JBUKETCS TI0 CIUPAH, JUIUICY, TunepOosie Wi napa-
6one. Bor u Haile Manoe matepranibHOE Telo OyleT ABUTaThCs B HANIPABIEHUH STOTO MACCUBHOTO
TeJa He MO MPSMOM, a MO KAKOK-TO KPUBOW JIMHUM CIOXKHOW (hOPMBI, KOTOPasi MpH NpuoImKe-
HHUM K MACCHBHOMY HeOeCHOMY TeJy 00si3aTeJIbHO «BBIPOJAUTCS» B CIHHPAJb, THIEPOOTY
Wi napaooJjy. Majomy Tery He JaHO MTPaBo Kak oT bora, Tak v OT HayKH, CTaTh CaMOCTOSITeJTbHOM
TUIAHETOU U MEPerTH Ha IUTUIITHYECKYI0 (hopMy ABMKEHUS. TaKMM MCKITIOUUTEIBHBIM MTPaBOM 00J1a-
JAI0T TOJIBKO CAMOCTOSITENIbHBIE HEOEeCHbIE Tesla, IEHTP TSKECTH KOTOPBIX 3aHUMAaeT He OMH KBAaHT
IyXOBHOW MOHA/Ibl, a IEJIETUPOBAHHBIN yX BCEr0 MHOXECTBA MaTepHaIbHBIX MUKPOKBAHTOB, KOTO-
pble COCTABJISAIOT CYMMAapHYI0 Maccy HEOECHOro TeJa.

[Nouemy s ¢ OMHON yOEXAEHHOCTHIO YTBEPXKIAI0, YTO BCE MacCHBHBIE HEOECHBIE Tella, Opou-
TQJIbHbIE XaPAKTEPUCTUKH KOTOPBIX 00Iadal0T HE3BIOIeMOM CTaOMIBHOCTHIO, OOSI3aHbI JBUTATHCS TIO
IUIMNTAYECKUM opoutam? [la moToMy, YTO STOT YIUBHUTEIbHBIN (DAaKT ABUKEHUS BCeX O€3 MCKIIO-
YeHUsI TUTAHETHBIX TeJl U MX CIIyTHUKOB TI0 JUTMIITHYECKUM opOrTaM oOHapyxui Kerep, a 3ateM u
9KCTIEPUMEHTAJIbHO MTOATBEPAMIIA BCSI MaTepUasTcTHUecKast Hayka. Ho uem BbI3BaH JUIHIIC MIaHeT-
HBIX 0pouT? OH BBI3BaH HETIPEPbIBHBIM 1B KeHHeM COJHIA 10 CBOei rajjaktuaeckoi opoute. Ecoam
0b1 CouiHIle He JBUTaJI0Ch, a CTOSIIO HA MeCTe, TO BCe OpPOUTAJbHbIE IUVIAHETHbIE JJLIUICH
HeMe/UIEHHO «BBIPOJIMJINCH» B cxoasimuecsi cnupann. [logquunssce 3akony unciaa «Iln»
U 3aKOHY BCEMHPHOIO TSroTeHHs, NaHeThbl CoJIHEeYHOH CHCTEeMbI IPeBPATHJIUCH ObI B €e
«HCKYCCTBEHHbIe» CIIyTHHKHU H HEOOPATHMO CTaJu Obl CIUPAJIbHO CXOAUTHCS K «<MaTepH-
aJIbHOMY 4YpeBY» CBOe€ll COJIHEYHOW MaTepH, MOKa He NMPeBPAaTHJINCh B YacTh 3Be3/IHOM
MaTtepuu Hamero CoJuHna. Takum o0pa3zoM, ABMKEHNUE MEXaHUYECKON SHEPTUH COJTHEYHON MaCChl
T0 CBOEH TAJIAKTUYECKOW OpOUTE SIBIISIETCS] HE «BO3MYTHTENIEM», a TJIABHBIM TapaHTOM CTAOMIIbHOCTH
OpOUTAILHBIX MApaMEeTPOB BCeX IJIaHETHBIX Tesl COMHEYHOU CUCTEMBI M MX CITyTHUKOB.

Cxopoctb ConHII2 Ha CBOEH TaJIaKTUYECKOW OpOUTE SIBJISIETCS OIHUM M3 IJIaBHBIX PEryJIsTo-
POB HEOECHOTO MeXaHM3Ma IO aBTOMATHYECKOMY YepKaHUI0 OpOMTAIBHBIX MapaMeTPoOB U Xapak-
TEPUCTUK TUIAHETHBIX TeT B MX 3aJaHHBIX mpeneiax. IIpy 3TOM UCHONb3yeTcsl TOT K€ MPUHIIUI
MaJIBIX OTKJIOHEHHUH OT MJIeaJIbHOro 0Opasiia B Ty WM UHYI0 CTOPOHY. JDTO JBHKeHHE MPONCXO0-
JHT He IJIABHO, a UMIYJbCHO, MAJbIMH KBAHTAMH U (pOPMHUPYET BTOPOIi I[eHTP JKCEH-
TPUTETA JIMICOB IUIAHETHBIX TeJl. [IycTh yueHsle, elie pa3 BHUMATEIBHO MOCMOTPAT, KaKkue
MIPOLIECCHI IIPOUCXOIAT B HEOECHON MEXaHUKE aBTOMATUYECKOTO PEryJIMpOBaHMs OPOMTAIBHBIX Mapa-
MeTpoB TUIaHeTHBIX Tes1? Macca ConHIIa MCTIONHSET 3aKOH BCEMHUPHOTO TATOTEHUs], U (pOpMUpPYET
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[IEHTPOCTPEMUTENILHYIO CHITY BPAIICHHUsI, KOTOPAs MPUTATUBACT TUIAHETY, U 3aCTaBJISIeT ee TBUTaThCs
HE TPAMOJIMHENHO, a 1o cxoasieics crupaii. Ho KasKablil EHTP SKCEHTPUTETa, NHINBHU-
JyaJbHbIN JJIs1 KaXK10i miaHeTbl COJIHeYHOH CHCTEMbI, OTTAJIKHBAET BEKTOPOM I[€HTPO-
0eKHOH CHJIBbI CBOIO MJIaHeTy OT Macchl CoJIHIIa, B 3aCTaBJISIET €€ IBUTaThCsl He MO CXO-
JSAIecsl CMUPAIH, a MO JJUIUICY. A Ternepb MOCMOTPUTE, YTO TPOUCXOAUT BHYTPU aTOMHOTO
syipa MUKpokBaHTa MexaHnndeckoi Maccel? Ilogqo6Ho CoJiHeuHOIl cucTeMe, B KaX/JI0M aTOM-
HOM sIJIpe CyIecTBYeT JABa MeHTPa cuibl. OuH 13 HUX 0Opa3yeT cpasy JBa BEKTOpa CHJIbI: BO-
NMePBBIX, SHEPTUs] MEXaHMUECKON MACChl, M3 COCTOSIHUS BBICIIEH CTETIEHW PACIIMPEHUs, THITAeTCS
CIBUHYTh M YCTAHOBUTH MOHAJIy IIEHTpa Ha MpexHee MecTo, U (popMupyeT B cede JUTUNTUISCKIE
opoutsl cxoxaeHns. Ecim Obl MOHaIa 1eHTpa oOnagaia XOTh KaKOR-TO SHeprue U MOTIMHSIIACh
BCEJICHCKUM 3aKOHAM MPOCTPAHCTBA U BPEMEHU, TO SHEPrusi Macchl, cC(pOpMUPOBAB CBOMMU JLIUII-
caMu TIPOJOJILHBIA BEKTOP CHJIbI, 0OSI3aTeIbHO BepHYJIa Obl TyXOBHBI KBaHT MOHAJIbI HA TIPEkHee
Mecto. Ho Besikasi 9Heprusi, 6ecCHIbHA N3MEHNTH MPOCTPAHCTBEHHOE MOJIOKEHNE TyXOB-
HOro KBaHTa MOHA/bI I[€eHTPa, KOTOPbINl He COAEP:KUT HUKAKOW SHEPruH U MOTOMY He
HCIMOJIHSIET 3aKOHBI MPOCTPAHCTBA H BpeMeHU. He JyXOBHBIM KBAaHT IIEHTPa, a MeXaHWJIecKast
SHeprusi MacChl SJUTMNITHUECKUMH OpOUTAMU TTepeMelnaeT cama ceds K HOBOMY IEHTPY TSKeCTH, a
3HAYUT, U OE30TMOPHO MEePEIBUTACTCS «KOPOTKUMHU IMepedeskkaMu» 0 MPOCTPAHCTBY-BPEMEHHU.
Bo-BTOpbIX, c(hOKYCHPOBABIIUCH BOKPYT HOBOTO TIOJIOKEHU I, SHEPIHsl MACChl HAUMHAET CITH-
PABHO CXOAMTHLCS K MOHAJE IIEHTPA U MOPOXK/IAET BEKTOP LIEHTPOCTPEMUTEILHON CHIIbI, KOTOPBIN

YMEHBIIIAET pa3Mepbl aToMa J10 «(PeMTO» U «aTT0» pa3MepOoB, MOPsIKA 10718 metpa. [Tpu 3TOM J1yXOB-
Has MOHaJIa IIeHTpa TSKECTH, He UMesl SHEPTUu, 00J1ajaeT MOTHOTOW MH(OPMAITUK U TIPE/IBUICHUEM
Oymy1iero, a Takke MH(HPOPMAIIMOHHO CBSI3aHa CO BCEM MHOXECTBOM JYXOBHBIX KBAHTOB MaTepUasib-
HOTO TeJIa ¥ ero OOIIMM LIEHTPOM TsKecTd. B onpe/ie1eHHbIN MOMEHT, He JIOIYCKasi COMPHKOC-
HOBEHHSI ¢ KBAHTAaMH MEeXaHN4YeCKOil YHePruy Macchl, TyXOBHbIH KBAaHT MOHA/IbI IEHTPa
MOKH/IAET N0 TYHHEJHLHOMY IepeXo,1y MpocTPancTBo BeereHHo1l . DHeprust Macchl OOHApPYKU-
BaeT BHYTpPU ceOsl MOJIHYIO MYCTOTY WJIM JBIPKY, M C TAKOH K€ SIPOCThI0 KaK OHA CXOJMJIACh K TOUKE
[IEHTpa, HAYMHAET CITUPAILHO PACXOAUTHCS, cama B cebe MopoXkaast BEKTOP HEHTPOOSKHOM CHJIBL.
D10 Ge3yaepKHOE paCIIMpPEHUE SHEPIUM MACChl, TIPEKPaIlaeTcsl TOra, KOrjaa OHa MepeBeieT CBOKO
MEXaHUYECKYI0 KHHETHUECKYIO SHEPTHI0 B BEPXHUI ypOBEHb IOTEHIIMU U CHOBA OOHAPYXUT BHYTPH
ce0s1 TyXOBHBIN KBAaHT MOHA/Ibl, KOTOPBIN Kak Obl BO3HUK U3 «HUOTKy/a». Ho y:Ke He Ha mpexHeM
MecTe, a B HOBOM TOUKe MPOCTPAHCTBA, PACHOJ0KEHHOI HA pacyeTHOI Tpacce JABUKEeHUSI .
MexaHnueckasi SHEprusi Macchl, He MMesl BO3SMOKHOCTH CIBUHYTh MH(POPMAIIMOHHBINA KBAaHT JyXa
COOCTBEHHO# CUJION, CHOBA MIEPECTPANBAETCS M0 UTUNTUIECKUM OPOUTAM, U TEM CaMbIM O€30TIOPHO
nepeMeInaeTcsi K HOBOM TOYKe IMPOCTPAHCTBA. 3aTeM IPOIIeCC CXKATUsI aTOMHOTO sIIpa JI0 «heMTo»
U «aTTO» Pa3MEPOB MOJTHOCTHIO TOBTOPSIETCS.

['maBHBIA BHIBOJI HAIIPAIIIMBAETCS CaM COOOI: MaTepusi He MOKET CyIeCTBOBAaTh BO Bpe-
MeHH, 6€3 HCIOJHEHHS MOCTOSAHHOM PatoThl H 0€3 HeNPEePLIBHOTO HMITYJILCHOTO MepeMe-
HIeHHs M0 MpocTpaHcTBY. [locTosiHHAs paboTa MPOMOPIIMOHAIbHA MEXaHIMUECKOM SHEPIUU MaTe-
PUAILHOTO TeJjla U TPOSIBIISETCS] KaK BEKTOP CHJIBI (pr3MUecKoro Beca Teia. Maccy, Kak CKaJIsIpHYIO
0E3BEKTOPHYIO BEJIMUMHY, 00pa3yeT SHEPrusi MaTeprUaIbHOrO MUKPO— WJIM MaKPOKBAHTA BCEJIEHCKOM
MaTepur, KOTOpas 3aKJTI0UeHa HEMOCPEICTBEHHO B KBAHTHI ITPOCTPaHCTBA. Maccy Tesia HEBO3MOKHO
BBISIBUTH WJIM OTIPEICSTUTh HUKAKUM MHBIM CIIOCOOOM, KpOMe KaK 4epe3 BHYTPEHHIOK padoTy JUIUTI-
THUYECKHX CIMpaJiell KBAHTOB MaccoOOpasyIolell SHEPTrur, BO BPeMsI UX CXOKICHUS M OE30MOPHOTO
niepeMelleHrsl K HOBOU TouKe (pu3ndeckoro reHTpa tsokect. UTak, B OTIMYAE OT YTBEP K/ 1€ HHS
Hb0TOHA, BCSIKOE MAJIoe MaTepHAJbHOE TEJO0 B IIyOOKOM KOCMOcCe He Oy/1eT JBUraThbCs ¢
MOCTOSIHHON CKOPOCTHIO 1O MPSIMOIi JNHHH, a 0yJ1eT KOPOTKHMH «CKaYKaMi» 0e30M0pPHO
nepeMemaTbCcs ¢ MOJOKUTEJIbHBIM WJIH OTPULATEJbHbIM YCKOPEHHEM 3a CYeT PadoThI
KBaHTOB MeXaHW4YeCKOIl BHyTPeHHEeIl YHePruy u CO3/1aHUs MePEeMEHHOr0 BeKTOpa CHJIbL.
[Tpuyem 3TOT nepeMeHHbII BEKTOP CHJIbI, TPOTIOPIIMOHAILHBIN YCIIOBHOMY MOHSITHIO MACChl M peallb-
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HOMY TIOHSITUIO BHYTPEHHE MEXaHUYECKON SHEPIruy MaTepUaJIbHOTO Tella, BCeraa Oy/ieT HarpaBieH
B CTOPOHY MaCCHBHBIX HeOecHbIX Tesl. O MOBEPXHOCTH HaIllel TUIAaHEThl M TOBOPUThH HEeuero. 37ech
HUKAKO€ PAaBHOMEPHOE U NIPSMOJIMHENHOE JBMKEHUE HEBO3MOKHO, IOTOMY UTO HET MPSMBIX JIMHUIA.
Kak e MOXHO ¢ TakMM HauBHBIM TpezcTaBieHneM CpelHUX BEKOB JIBUTaTh COBPEMEHHYIO HayKy B
IpaBUJIbHOM HarpasieHuu! He opa jim cHATSH ¢ J1a3 IOopbl HAyYHBIX aBTOPUTETOB U IIOCMOTPETD Ha
MHp HE UX, a COOCTBEHHBIMU IJIa3aMH.
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I'naBa IV. Orpannunrejib CKOpOCTH
U Teopusi OTHOCUTEJIbHOCTH

1. Teopnﬂ OTHOCUTCJIIBHOCTA U CKOPOCTb MEXAHUYECCKHUX TeEJ

[TpumeM 3Ty BaxHewIIy0 HHPOPMAIIHMIO O OE30MOPHOM YCKOPEHHOM IepeMeleHU MaTepu-
QJILHOTO TeJla B ITyOOKOM KOCMOCE 3a CYeT COOCTBEHHOIo BEKTOpa CHJIbI, K cBejieHuo. [1o jioruke
PacCyKJICHU! TOJTy4YaeTcsl, YTO YeM Ha OOJIbIIIEM PACCTOSHUM HAXOAWTCS Hallle MaJoe MaTepUallb-
HOE TeJIO OT MACCUBHOTO HEOECHOTO TeJia, TeM OOJIbIIIe TeJI0 UMEET BpEMEHH, YTOObI Pa30rHaThCs JI0
MaKCHUMAaJIbHON CKOPOCTH U MIPOU3BECTH PAa3PYIIAIIUN yIap M0 MACCUBHOMY TeJTy 3BE3/Ibl HUTH TLIa-
HeTsl. Ho pa3Be mynpelil ycrponTesb BeeeHHOM MO3BOUT, YTOOBI MaTepHst BCEJIEHCKOTO ITPOCTPaH-
cTBa cama ce0sl pa3pyiajia ¥ MPUBOWIIA K HECAHKITMOHUPOBAHHOMY sSIICPHOMY MJIH TEPMOSIIEPHOMY
niporieccy? KakioMy IMIKOJBHUKY M3BECTHO, YTO MaTepualibHbIe Tejla He MOTYT HepeMelaTbCsi co
CKOPOCTBIO BHIIIIE CKOPOCTH CBETA WJIM CKOPOCTH MepeMeIlIeHHs TI0 IPOCTPAHCTBY (DOTOHOB JTy4eBOM
sHepruu. /la:ke OTJeJbHBII NPOTOH, B CHIeNHAJILHOM MSITH/IECSITUKIJIOMETPOBOM KOJIbIle-
BOM ycKkopuTeJje nocpeau EBponbl, HeBO3MO:KHO Pa30rHaTh 10 CKOPOCTH CBETa, a JHIIb
MO:KHO NPUOJIH3UTHCA K 3TOH CKOPOCTH. A €CJIM B3SITh HE OTAE/bHBIN MPOTOH, & TPaMM KaKOro
MO0 XUMHUYECKOTO JIEMEHTa, TO JaXe ThICSYa «IKBajlai3epoB» EBpOIBI HE CMOTYT pa3orHaTh 3TOT
rpaMM BelIecTBa He TOJBKO JJO CKOPOCTH CBETa, HO JaXe J0 CKOPOCTH OTAeIbHOro mpotoHa. ITpo-
CTO HE XBATHT BCEH SHEPTUU, KOTOPYIO BBIPAOATHIBAET COBPEMEHHOE YeJIOBEYECTBO, a €CJIM CMOTPETh
ryoke, TO JJIsl pa3roHa OT/IeJJbHOT0 MPOTOHA /10 A0COJIOTHOI CKOPOCTH CBETA, HE XBATHUT
J1aKe TOH SHeprum, KOTopasi 3aKJl4eHa B Macce miaHeTbl 3emJisi 1 B macce CouiHnia. 910
HE MOSI BBIJIYMKa, a Hay4YHbIN (paKT, KOTOPBIN BBITEKAET U3 (DOPMYJT TEOPHUH OTHOCUTEIILHOCTH, U TIPU-
TOM 3TOT Hay4HbIN (DAKT MOATBEPKIACH OCCUMCIICHHBIM KOJTMUECTBOM SKCIIEPUMEHTAIbHBIX JaHHBIX.

W3 dopmyn Teopr OTHOCUTENTBHOCTH CJIE/IYeT, YTO YeM BBIIIE CKOPOCTh JIBUKEHUST MaTepu-
AJILHOTO TeJIa, TeM OOJIBbIIIE B 9TOM TeJie TPOMCXOIUT BHYTPEHHE nepepacnpeneenue macc. Cymmap-
HOE KOJIMYECTBO MAcChl Kak Obl HE YBEJIMYMBAETCS, HO MEXaHWYeCKasl SHEPrsl MacChl B HaIpaBJie-
HUH TPACCHI MOJIeTa YMEHBINACTCS, & B HAIIPABJICHUU, 0OPaTHOM BEKTOPY CKOPOCTH JIBHKEHHS Tela,
MeXaHUYeCKasl SHePrisi MacChl HACTOJIBKO Ke YBEIMYMBAeTCs. MeXaHM4ecKoe TeJIO pacTsIruBaeTCs
B JUIMHY 10 Tpacce apwxkeHus. CoBpeMeHHasl HayKa HecriocoOHa OOBSICHUTh (PUBNYECKUI CMBICIT
9TOTO sIBJICHU S, TIO3TOMY TEOPHIO OTHOCUTEILHOCTH HE TIOHMMAIOT ¥ MHOTHE JIIO/IM HAyYHOTO CO00-
mectBa. OHAKO ¢ ydeToM Hammx oOnmx (puiocopCKUX M HAYYHBIX BBIBOJIOB O TeX IMpOIeccax,
KOTOpbIE TIPOUCXOIAT BHYTPH aTOMHBIX sIZIEp, KaK M B JIOOBIX MUKPOKBAHTAX, 3aKJIIOYAIOIIAX SHEP-
TUI0 MaccoOOpa3oBaHus, Y 3TOro heHOMEHa «CaMOTOPMOXEHUsT» CYIIECTBYET MOHSATHOE (pr3mue-
CKoe 0ObsicHeHre. Bo-mepBbIX, HAJI0 TIOHSATh, YTO MPH CBOEM Pa3roHe B CTOPOHY MAacCCHBHOTO
He0eCHOro Teja Majoe MaTepHAJbHOE TeJ0 He MOKeT HCIOJb30BaTh YHEPrul) MacCHB-
HOT0 He0ECHOro TeJia, HH0 Yepes moJie rpaBUTANNN MepeIaeTcs TOJAbLKO HH(opManus, HO
He nepeaeTcs HUKAKO SHEPrun OT HeGECHOro TeJia MaJoOMy MaTepHAJbHOMY TeJIy. 3Ha-
YWT, MPH OE30MOPHOM CaMOpPa3rOHE MaJloe TEJIO UCIONb3YeT TOJBKO COOCTBEHHBIE OrpaHMUCHHBIC
3arnacel BHyTPEHHEW MEXaHUIECKOI SHEPruH, MPOMOPIIMOHANIBHBIE Macce Tesla. Tak Kak 3arachl BHYT-
pEeHHell KWHETHUYECKOU U MOTEHIINAIBHON SHEPriy, HEOOXOIMMBIE [IsI HEPEPHIBHOTO 0Opa30BaHUSI
TpeX BEKTOPOB CHJI, B KQXKJIOM aTOMHOM SIIpe CTPOTO JO3UPOBAHBI, TO M CYMMapHasi BHYTPEHHSISI
MeXaHUYecKasi KWHeTHYeCKasi SHePrusi CTPOro COOTBETCTBYET Macce TeJia MpH JIIOON ee TUIOTHO-
CTH, XUMHUYECKOM cOCTaBe 1 (pu3nyecKux pazmepax. s popmMupoBanus mynbCUpYIOIETO BEKTOpa
CIJIBI 6€30MOPHOT0 CAMOABHKEHHUSI UCTIONB3YETCs TOJIBKO Ta MEXaHWYeCKast KHHETUIeCKas SHep-
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rusi, KoTopast 0opa3yeT EHTPOCTPEMUTEILHBIN BEKTOP MACChl MUKPOKBAHTA U BCETO MATEPUATBHOTO
Tea.

VBeqnuuBasi BEKTOP CHJIbI 0e30MOPHOr0 CaMoOJBH:KEHHsl, MaTepHsl BbIHY:K/IeHA
YMEHBbIIATH B HANPABJIEHHH JIBHKEHHSI MEXaHNYeCKYI0 KHHETHYEeCKYI0 SHEPTrHI0 Maccoo0-
pa30BaHusl, YTO AaBTOMATHYECKH MPUBOJINT K YMEHBLIIEHHI0O MACChl B HANIPABJIEHUHU JBH-
JKeHHsI TeJIa H K PABHO3HAYHOMY YBEJUYEHHIO IEHTPOCTPEMHUTEJIHLHOT0 BEKTOPA CHJIBI, a
3HAYHUT, K YBeJNYEHHI0 MAacChl B HANPaBJIeHNU, 00PaTHOM BEKTOPY CKOPOCTH IepeMelie-
Hus (pu3ngeckoro teJia. Tesro He Kak Obl, a JeHCTBUTEJILHO PACTATHBAETCS MO TPacce ABU-
skeHus1. Ho uro mpoucxonut Ha camom zene? Ha camom nene, gaxe uaeainbHO MapooOpa3HOe TeNo
MPEBPAIAETCsl B JUIMIICOU/, C AByMs IIEHTpaMM Macc. DTa pa30ajaHCUPOBKaA SIBJISIETCS MEXaHHU3-
MOM aBTOMATUYECKOTO PETYJIUpPOBaHMs, KOTOPBIH, OJarogapst MajabiM YCKOPEHHUSIM U 3aMeIEHUSIM,
a Mpolre roBopsi, Oarogapsi MajabiM OTKJIOHEHHSIM, CTAOMIIM3UPYET CKOPOCTh TeJla OKOJIO KaKOro-TO
3HaueHus. [Ipu 3TOM BesTMUMHA CKOPOCTH OyJeT MOTHOCTHIO 3aBUCETh HE OT MAcChl TOTO 0OOBEKTa, K
KOTOPOMY JIBUKETCS TeJO, a OT BHYTPEHHE! SHEPruy U BEIMYUHBI COOCTBEHHOM MAcChl. DTOT Mpo-
1IeCC MOXHO TIOKa3aTh C TIOMOIIBIO PAOOTHI BEKTOPOB CUJT M MaTeMaTUYECKUX BBIYHUCIICHH, HO S He
6y21y 9TOro JeJjarhb, ‘{TO6I)I HE OTITYTUBATb TEX III/ITElTeHGIU/I, KOTOPBIC XXKAYT OT MEHA HOBLIX MbICJICﬁ, a HE
MaTeMaTU4YeCKUX JI0Ka3aTeabCTB. OCTaBUM JI0Ka3aTeIbCTBA U OTMIPOBEPKEHUSI CAMUM YUYEHBIM U JIBU-
HeMmcs aanbine. Kak pas u3 mateMaTnyecKux J0Ka3aTesbCTB CIeyeT, YTO Ha CKOPOCTSIX, OJTM3KUX K
CKOPOCTH CBETa, POUCXOIUT TOPMOKEHNE MEXaHUIECKOTO TeJla He TOJIBKO 3a CUEeT «Iepepacrpe/e-
neHusi» Macc. HaumHaer pactu camo umciieHHoe 3HaueHre Macchl. He ToJIbKO 00ecneunTh pa3rox,
HO U MO/J/IepP:KaTh CTA0MJIBLHOCTh CKOPOCTH 0€3 MOCTOPOHHEr0 MCTOYHHKA CWJIbl, HEBO3-
MO:kHO. Hayka 1o cux mop He NoHsu1a (pU3MYeCcKUil CMBICT 3TOTO YHUKAIBHOTO sIBJIeHHs. [leno-To
npocroe. Ecim Macca Tena HaYMHaeT pU BRICOKMX CKOPOCTSIX BO3pacTaTh, TO 3HAYMT, Macca TeJia
He sIBJIsIETCSI pa3 U HaBcCer/a yCTAaHOBJEHHbIM HeH3MEHHBIM nmapameTpom. B mobGom Tene
€CTh CKpbITasi Macca, KOTopasi MPOSsIBJISIETCS NP BHICOKHUX CKOPOCTAX. [Ipodiemy CKphITOM
MAacChl MBI PACCMOTPHM B 3aKJTIOUMTEJIHHBIX TJIaBaX KHUTH. A JTaJIbIlie CJSIYIOT IBa BBIBOIA.

IlepBblii BHIBOJ 3aKJIIOYAETCS B TOM, YTO CKOPOCTH MAJOro (pU3MYeCcKOro TeJja
B JajJibHEM KOCMoOcCe [JeiiCTBUTEJbHO CO BpeMeHeM CTaOMIN3HpyeTCs, HO He Ha TOM
CKOPOCTH, KOTOPYIO TeJIy MPHAAJN B MEPBOHAYAJLHBIH MEePUO/ BO3JeHCTBHS CHJIOBOI0
HMIIyJIbCA, a HA TOM, KOTOpasi Oy/JeT BLIpadoTaHa caMHM MaTePHAJIbLHBIM TeJIOM, HCXO0/151 U3
KOJIMYeCTBa MeXaHNYeCKOH SHeprun co0cTBeHHON Macchl. [Ipruem 11s 6e30macHOCTH Mac-
CHBHBIX HEOECHBIX TeJl, BPOIE 3Be3[] U IUIAHET, MaJible Tella, MMeEIoIIre Malylo Maccy, OyayT nepe-
MeIaThCss K MACCUBHOMY HEOECHOMY OOBEKTY C OOJIBbIIEH CKOPOCTHIO, YeM MaJjible Tejia ¢ OO0Jb-
1eit Maccoii. Mou BBIBOIIBI TPOTUBOPEYAT 3aKOHY BCEMUPHOT'O TSTOTEHH S, COINIACHO KOTOPOMY, YeM
Onrke paccTosiHue, Harpumep, Mex 1y COHIIEM 1 METEOpOM MAcCO OJMH KUJIOTPaMM, TeM OOJIbIIe
cHjia B3aUMHOI'O TATOTEHUsS. A 3HAYUT, U CKOPOCTb C6JII/I)K€HI/I$I o1 IICI;'ICTBI/IGM HapaCTaIOH.[Gﬁ CUJIbL
JOJDKHA HapacTaTh MO KCIIOHEHTe Oe3 BCSIKOro OorpaHuveHus U npenena. Ho rie ydeHsle BUOETH,
YTOOBI METEOPHI JIETEJTN CO CKOPOCTSIMU, ONIM3KMMU K CKOPOCTH cBeTa? Ha 3THX CKOpOCTSIX OHU TaBHO
Obl BbIBeJIU U3 CTPOsI BCI0 COTHEUHYIO CHCTEMY.

Kak pa3 Bonpeku 3aK0Hy BCEMHUPHOT'0 TATOTEHHSsI, YeM 0OJIbIIE Macca KaKuX-HHOYIb
OTJeJbHBIX 00JNJ0B H KOCMIYECKUX KaMHel, KOTOPble BO MHOKECTBe «OJIy:KIAI0T» M0
CosiHeuyHOH cHucTeMe, KaK B MOsiCe acTePOU/I0B, TAK U HA OPOMTAX KOMET, TeM MeHbIIIe
UX JHHeHAsA CKOPOCTh. DTa 3aKOHOMEPHOCTh KCIIEPUMEHTAIBHO MOATBEPKICHA aCTPOHOMMYE-
CKMMHM HaOJIONEHUSIMH 32 acTeporgaMu 1 Oonuaamu. Y ata 3aKOHOMEpHOCTb, KOTOpast TPOTUBOpPE-
YUT 3aKOHY BCCMUPHOI'O TATOTEHU A, OIIPEACTIACTCA TEM, YTO, BO-II€PBbLIX, COJIHL[G HE TpaTuT CBOIO
OHEPIryvI0 Ha (pOpMI/IpOBaHI/Ie B HUX BEKTOpPa CUJIbI IIPUTAXKCHHA, a4 JA€T C IIOMOIIBIO ITI0JIA I'paBUTa-
1M JIMIIb MH(OPMAIIMIO O CBOEH Macce ¥ CBOeM TOJIOKeHUH. be3ornopHoe nepeMenieHne B CTOpOHy
ConHiia Takue acTepoupbl, OOIUIB M METEOPhl OPraHU3YIOT TOJIBKO 33 CYET COOCTBEHHOW BHYTpPEH-
HEell MeXaHW4ecKou sHepruv. B CBA3HM ¢ 3THM, SKCIIEPUMEHTHI ¢ Ma/leHueM TeJ Pa3JudHOI
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Macchbl B BAKYYMHbBIX TPy0ax BOJIM3H 3€MHOMH MOBEPXHOCTH JOJKHBI MOKA3aTh He3HAYH-
TeJbHYI0 Pa3HHIy MeK/Y YCKOpeHHeM CBOOOJHOr0 maJeHusi MaCCUBHBIX M JIETKHX Te.Jl.
Takoii SKCTIEpUMEHT MOATBEPAUT HEMOIHOTY Y IPUOIM3UTENIBHOCTD, €CJIM HE CKa3aTh, OIMO0YHOCTD,
TeX BBIBOJIOB, KOTOPBIE clienas reHuasbhblil Mcaak HploTOH, KOra B cajy Ha ero rojioBy ynajo 3pe-
7oe 516710k0. Bo-BTOPBIX, 10 3aKOHAM T€OPHH OTHOCHTEJIHLHOCTH, HA 00JbIINX CKOPOCTSIX X
BHYTPEHHsIsI MeXaHNYeCKasi SHeprusi MaccooOpa3oBaHusi MPUXOAUT B AUCOATAHC U Orpa-
HUYHMBAET UX NMpeJeJbHYI) CKOPOCTh B 3aBHCHMOCTH OT BeJMYUHbI COOCTBEHHOH MacChl.
W3BecTHO, 4TO YeM Oosiblile Macca, TeM OoJbllie MeXaHWYecKasi MHEepIMs MaTepUasIbHOTO Tena, a
3HAUUT, U MEHbIIIe OyJeT CKOPOCTh OE30MOPHOTO MepeMelleHNs] TAKMX MACCHBHBIX aCTEPOHMIOB I10
npoctpancTBy CONHEYHOW CHCTEMBI.

47



H. H. ManbneB. «Duepretrka BeenenHoit. @unocodust pyHIaMeHTATBHON (PU3UKI»

2. BpameHnne HeOeCHBIX TeJI M 10JIe TPaBUTAMHU

W3BecTHO, YTO Ka)kaA0e CaMOCTOSITENIBHOE HEOECHOE TEJIO BPAIIAeTCsl BOKPYT COOCTBEHHOM OCH
1 0e30MOpHO MPOABUTAET caMo cedsi He MO OKPYKHOCTSAM, a 1o yumncam. Kpome Toro, kaxmoe
HacTosIee HeOEeCHOE TeJIO OMUCHIBAET PaBHBIE IO IO CEKTOPA, MKy HIEHTPOM TSKECTH BEy-
I1Iero HeOECHOTO TeJla M OPOUTAILHBIMY MONOKEHUSIMUA BEJJOMOTO HEOECHOTO TeJla 3a paBHBIE IIPOMe-
KYTKM BPEMEHH WJIM UCTIONHSIET BTOpol 3akoH Keriepa. BoT ToNbKO MPUMEHUTENBHO K STUM TeJlaM
HploToH 1 pa3paboTait TeOpuIo TOJIsI TPABUTALUH.

I'oBopsi ApyruMm cJa0BaMH, COOCTBEHHBIM IOJIEM IPaBUTAUH 00J1aJaeT JHUIIb TO
HeOecHOe TeJio, KOTOpOoe BpamaeTcss BOKPYr COOCTBEHHOI OCH M JBHKeTCS MO SJUIMNTH-
yeckoii opouTe. EcTh U erie onHO ycoBre, 0 KOTOpoM HbIOTOH OTKPBITO HE TOBOPHII, HO KOTOPOE,
0e3yCIIOBHO, MojipasymMeBal. Beskoe MmIaHeTHOe Teso MOPOXIEHO C COMHEYHOro 9KBATopa v rmoToMy
AOJIKHO HaXOOUTLCA BO BpEMA CBOEH IUJIAaHETHOM JKU3HU B IIJIOCKOCTHU SKJIMIITUKH, NIEPIICHANUKYJIAP-
HOI1 ocH BpailieHus1 MmatepuasbHoro tesna CosHiia. [1o cBoeit husrnieckoi mpupoe 3a CYeT paauyca u
YIJIOBOM CKOPOCTH, SKBaTOpuasibHast oonacth COMHIIA B THICSIUM pa3 Oojiee aKTUBHA, U TIOTOMY TJIaB-
Has JyyeBasi SHeprusi, NUTAONIAs TUIAHETHBIE TeJla, BHIOpackIBAaeTCsl MaTepuaibHbIM TesioM ColHIla
MMEHHO B TUIOCKOCTU SKJIMNTHKU. Kpome Toro, Bce MOJIEKY/sSIpHBIE M aTOMapHbIe CTPYKTYPbl Macc
HaJICJICHbI CIIMHOM BpalllCHW A, PABHBIM IIOJIOBUHE CIIMHA BPAIlICHUA (pOTOHHOI‘O kBaHTa. Ilo CyTnu
AeJjia, 9TOT CIIMH YKa3bIBACT HAa TO, YTO BPEMSA IIGIZCTBI/IH HeHTpO6e)KHLIX N HEHTPOCTPEMUTEIILHBIX
MEXaHUYECKUX CHJI BHYTPY aTOMHOTO sIIpa TaK OTPEryJIMpPOBaHbI, UTO 38 BPEMsI OHOTO LIMKJIa aTOM-
Hoe s1/1po noBopaunBaetcs Ha 180 rpaaycoB. A ciie1oBaTeibHO, Ha TAKOM K€ CIIUH, HO B IIPOTUBOIIO-
JIOKHYIO CTOPOHY, JIOJKHBI TIOBOPAYMBATHCS M AJIEKTPOHHBIE 0O0JIOUKH aTOMHBIX SIAEP.

Bo-nepBbIX, 3TO TOBOPUT O TOM, YTO KaXIbI aTOM M MOJIEKYJ1a UMEIOT COOCTBEHHYIO OCh
BpaitieHrs. Bo-BTOPBIX, /17151 paBHOBECUSI U JMHAMUYECKOTO OalaHca CITUHBI JIEKTPOHHBIX 000JI0-
YeK JIOJKHBI OBITh TPOTUBOIIONOXKHBI CIIMHAM aTOMHBIX si7iep. B-TpeTbux, HeOecHble Tena 00s13aHbl
001a7aTh 00JbBIINMHI MacCaMH, a UX [IEHTP BPAIEHUs U LIEHTP MacChl OOsI3aHbI SIBJISITHCS yIIPaB-
JISIIOIIMM M CUHXPOHHM3HUPYIOIIMM OPraHOM ISl BCETO MHOXECTBA aTOMOB M MOJIEKYJT BHYTPEHHHX
Macc, BXOASIIMX B cocTaB HeGecHOro Tena. Bo3moxkHOCTH 11000 Macchl HeMea1eHHO (op-
MHPOBATh COOCTBEHHBIN EHTP TSAXKECTH, yKa3bIBaeT HA TO, YTO ITA CIIOCOOHOCTb MOKET
ObITh peaJu30BaHa TOJbKO NPHU MOJHONH CHHXPOHHM3AIUH CIIMHOB BPallleHHs OTAeJbHbIX
aToMOB M MOJIeKyJ (pusndeckoro TeJa. /Luist Bcex HeOeCHBIX TeJl 0Ch BpalleHNs SIBJsIeTCs
U OCbI0 ynpaBJjeHHs. B cBs3u ¢ 3TUM, MO JIOTHKe MOJ00HsI, OCH BPAILICHUI BCETO MHOXECTBA
aTOMOB M MOJIEKYJT HEOECHOTO TeJla JOJIKHbI ObITh CHHXPOHU3HPOBAHbI 1 HANIPaBJIeHbI K LIeH-
TPY Macchbl HeGeCHOro TeJjia, 00pa3ysi CyMMoil CBOMX BEKTOPOB OT MOBEPXHOCTH 10 II€H-
TPa TSPKeCTH, CYMMAPHbBIH BEKTOP CHJIbI TSTOTeHHsI JaHHOT0 He0ecHOro Teja. CyMMBbI CITU-
HOB aTOMHBIX siJiep OeCUMCIIEHHOrO MHOXECTBA «JIMHEEK» aTOMOB M MOJIEKYJI HeOECHOTO Tejia OT
MOBEPXHOCTH JIO LIEHTPA TSHKECTH TOKE CyMMUPYIOTCSI M 00pa3yl0T CyMMAapPHbIH CIIHH BpalieHUsI
He0ecHOro TeJa.

[Tpuyem Te «JIMHEWKI» aTOMOB M MOJIEKYJI, KOTOPBIE JIEKAT BJJOJIb OCH FJTH COCTABJISIOT MaJIBIH
YTOJI C OCBhIO BpallleH!sI HEOECHOTO Tesla, B OCHOBHOM Pa0OTaIOT U TPATAT CBOIO SHEPIHIO HAa Bpallle-
HHUe HeOecHOro Tena. «JIMHelK» aTroMOB M MOJIEKYJ, KOTOpble MPUMBIKAIOT K TPOITUYECKON 30HE
9KBaTOpa, padOTAIOT KaK reHepaTopbl (POTOHOB JIyYEBBIX SHEPIUU U KOCMUUECKHX JIy4el 1isl 3Be3/1-
HBIX TeJI, UM KaK MOTpeOuTe I SHEPruu IS IUIaHeTHHIX Tell. [1o mpumepy Harlel riaHeThl 3emils,
COBCPUHICHHO OYEBUIHO, YTO TPONMUYIECKAA 30HA IKBATOPA, ABJIACTCA ITTABHBIM IMOCTABIIUKOM (bOTO-
HOB Hy‘leBOIjI SHCPIvU COJTHCUYHBIX I/IBHy‘{eHI/Iﬁ IJIA IOAITUTKU SHEPIr€TUKU HE TOJIBKO aTMOC(pepr, HO
[JIaBHBIM 00pa30M CaMHX HeJp 3eMHOTO Iapa OT ero MOBepXHOCTH JI0 IIEHTpa TsKeCTH. BaKHbIM
BBIBO/IOM M3 3THX PAcCy:K/IeHUH sIBJsIeTCS olpe/eeHne NPUYUHbBI 00pa30BaHUs IIUKJIO-
HOB M aHTHIMKJOHOB. Ecii mocMoTpeTh Ha 3eMHOM Imap co ctopoHbl CeBepHOro moioca, To
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MOXHO OOHAPYXHUTbh, YTO 3€MHOM IIap BpaIaeTcsi MPOTUB YACOBOM CTPENIKU. SICHO, UTO 3TO Bpaille-
HHE BbI3BAHO CUHXPOHHBIM CYMMHPOBAHUEM CITMTHOB BPAIIIEHUST BCETO MHOKECTBA «JIMHEEK» aTOM-
HbIX sizep CeBepHOro nonymapus. Bo Bpemsi Takoro CIMHOBOTO BPAILIEHUsI aTOMHBIE SIIpa XUMHUe-
CKHX 3JIEMEHTOB, BO-IIePBbIX, 00pa3yloT BHyTPEHHHUE BEKTOPA IEHTPOCTPEMHUTEBHOTO YCKOPEHHS,
KOTOpBbIE MPOSIBIISIOTCS KaK IJIAHETHAsI Macca, a BO-BTOPBIX, CHHXPOHHO TepeMelaioTcst Ha OecKo-
HEYHO MaJIble BeJIMYMHBI K IEHTPY TSKECTU TUIAHETH M 00pa3yIoT BHEIIHUI CYyMMAapHBINA BEKTOP CHJIbI
3eMHOro TsroteHus. [Ipu 0Opa3oBaHUM IIEHTPOCTPEMUTENLHOTO YCKOPEHH S, aTOMHBIE sI/Ipa TMOrJI0-
IIAI0T OCKOJIKM (POTOHHBIX KBAHTOB MEKAaTOMHBIX X MEKMOJIEKYJISIPHBIX TPOCTPAHCTB M CO3/IAI0T pa3-
PsUKEHHE MEXy aTOMHBIM SIIPOM U 3allIUTHBIMUA OOOJIOUYKAMH JIEKTPOHHBIX OpOUTaNel aTOMOB M
MoJteKyJ1. Bce aTomMbl 1 MOJIEKYJTbI XMAMHUYECKHX BEIECTB UMEIOT Pe30HAHCHBIE YacTOTHI opsiaka 10—
100 MuMapnoB KoaeOaHWd B CEKYyHAY. DTH YacTOThl ONPEEIISIOT CKOPOCTh OOMEHHBIX IPOIIec-
COB MEX/1y BHYTPEHHUM 00bEMOM MOJIEKYJI U MEKMOJIEKYISIPHBIM IIPOCTPAHCTBOM BHEIIIHEH Cpe/bl.
IIpoiuge ropopsi, IPUMEPHO C TAKOH CKOPOCTHIO B 3AUIUTHBLIX 000JI0YKAX JEKTPOHHBIX
opOuraJieii 00pa3yrTcsi AbIPKI.

Ecnu naBnenue BHENIHEN Cpellbl Bhlllle BHYTPEHHETO JIaBJICHUsT MOJIEKYJIbl, TO TIPU 00pa3oBa-
HUH JBIPKY BHYTPb MOJIEKYJIbI XJIBIHET TIOTOK OCKOJIKOB (DOTOHHBIX KBAHTOB JIyYEBbIX SHEPTHid U MTPO-
M30MIIET HE TOJIBKO MOMIOUIEHUE U3 TIPUIIOBEPXHOCTHOI'O CJIOSI BO3AYIIHOW arMocepsl (POTOHHBIX
OCKOJIKOB JIy4€BbIX SHEPrHii BHEIIIHMX UCTOYHMKOB, HO M JIOKAJILHOE TajIeHHe aTMOC(epHOTO aBie-
Hust. Takum o6pa3om, noryiomeHue JydyeBoi SHEPreTHKU MOBEPXHOCTHBIMHU CJIOSIMH 3€M-
HOr0 1Iapa CBsI3aHO C NajieHueM aTMoccepHOro JaBJieHNs U HanboJee HHTEHCHBHO MPO-
HCXOJUT B SKBATOPHAJbLHON 30HE, YMeHbIIAsICh MO0 Mepe npudamkenus k CesepHomy u
IO:xHOMY nmoJirocy muianetbl. Eciii Mbl CpaBHUM CKa3aHHOE C METPOJIOTMYECKMMU HAOMIOACHUSIMU
aTMOC(PEpHBIX SIBJICHUM, TO IPUJIEM K BBIBOIY, UTO MOTJIOIIEHUE U TIEPEXO0]] OCKOJIKOB JTy4eBOM SHEP-
ruu U3 aTMocgepsl B TOBEPXHOCTh 36MHOTO IIapa BCEra CBs3aHbl ¢ 00pa30BaHMEM IMKJIOHOB. Ha
CeBepHOM TONYIIAPUU BCE UKJIOHBI BPAIAIOTCS TIPOTHB YaCOBOW CTPEJIKH, TIOTOMY YTO MEXaHH-
YecKre CIMHBI MOMEHTOB BpAIllEHU! aTOMHBIX sII€pP XUMHYECKHX JEMEHTOB ra30BOM aTMOChephl
CUHXPOHM3UPOBAHBI C MEXaHUYECKIUMHU CIIMHAMYU aTOMOB U MOJIEKYJI TOBEPXHOCTU U HEAP 3eMHOTO
mapa. MoJjieKyJibl 1 aTOMbI IOBEPXHOCTH U HeJIP 3€MHOI0 IIapa NPUBsI3aHbl K 0011eii macce
TBEP/0ro NJIAHETHOr0 BellecTBa, H CHHXPOHHAsI CyMMa CIIMHOB MX ATOMHBIX si/1epP BbI3bI-
BaeT BpalleHne 3eMHOro mapa. [Ipu nepesade v nepexoye JTy4eBON SHEPrUU U3 aTtMocepsl B
MOBEPXHOCTD TUIAHETHI, JIOKAJIBHOE Ta/ICHUE JIABJICHUsI BbI3bIBAET TUHAMHUYECKUI IUCOANAHC U BO3-
AyIHAasI Cpesa, yBJIEKasiCh CIMHAMMU BPAIIEHH S aTOMHBIX sIIEp IJTAaHETHBIX Macc, IEPEXOIUT B IIUKJIO-
Huueckoe Bpaiienve. Ilukiaonnsl Ha CeBepHOM NMOJyIIapuu BCerjia BpamaTcs NPOTUB 4aco-
BOM CTPEJIKH, B TY K€ CTOPOHY, KyJa U BpalllaeTcs 3eMHOM L1ap, YBJIEKAeMblil CIMHAMU BpAILEHUI
aTOMHBIX siJep TUIaHeTHBIX Macc. [1o 3akoHaM Teopry OTHOCHTENBHOCTH, IIMKJIOHB! KOKHOTO momy-
mapust 00s13aHbl BPAIIATHCS 10 YacoBOH cTpesnike. OHM Tak M BPAIAIOTCSI HA CAMOM JIeNe.

JevicTBUTENBbHO, /17151 HAOMIOIaTeN s, cTosAIero Ha CeBepHOM IOJTIoCe, 3eMHOM ITIap BpaIaeTcs
MPOTHB YacoBoi crpesku. Hadmomatens Ha KOxHOM momoce Oyaer BIIOJHE OOOCHOBAHHO yTBEp-
KJaTh, YTO 3eMHOM IIap Bpalaercs Mo 4acoBoit crpenke. M obda Oymayt npasel. [loaTomy nuk-
JioHbI FQ2kHOTO noJiylmapusi BpamarTcs 10 4acoBoOii CTpeJiKe, B YeM HeT HUKAKOro napa-
JIOKCA, a eCTh NPOosIBJIeHHEe 3aKOHA TeOPHH OTHOCHTEeJbHOCTH. Takoe BpallleHUe IUKJIOHOB
€CTh OTpPaXEHUE BpAIeHUs] CIMHOB aTOMHBIX SiIep TUIAHETHBIX MacC U B 0oJiee IMIMPOKOM CMBICTIe
OTpPaXaOT HAIPaBJIEHHE OCEBOTO BpaIlleHH s IUIAHETHBIX MacC 3eMHOTO I1apa. PaccMoTpeB npupony
00pa3oBaHMsl IIMKJIOHOB, JI€rKO MOHATH H MPHUPOAY 00pa30BaHUsI aHTUIHMKJIOHOB. Ho nus
TaKOro MOHNMAHHUS HAJ0 YSACHHTb, YTO HeApa 3€eMHOr0 MIapa He TOJbKO MOTPeOJsIIOT
BHEIIHIOK) SHEPTHI0 Jy4YeBbIX HCTOYHHKOB BCEJEHCKOro MPOCTPAHCTBA, HO U BbIOpachI-
BaIOT HA MOBEPXHOCTH IVIAHETHI H B OKPY’Kaloliee NPOCTPAHCTBO KBAHTHI MOJIsl TPaBUTAa-
UM ¥ JApyrue KBaHTbl TOHKUX YHEPruii, KOTOpbie 51 Ha3bIBAK) CATAHHMHCKO-0€COBCKHUMU
ayxamu. HasHaueHre KBaHTOB IMOJISl TPABUTALIMM 3aKJIIOYAETCS B OPraHU3AIMM B3aWMOJIEHCTBUS
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MH(OOPMAIIMIOHHOM ¥ SHEPTeTUIECKOU CBA3M C OKPYKAIOIIUM MUPOM, a CATAHUHCKO-O@COBCKHE TyXU
UCTIONB3YIOTCS ISl SHEPreTUYECKOM M JYXOBHOM IMOJKOPMKHM PACTUTEIBHOIO M KMBOTHOTO MUpa
IUIaHEThbl, B TOM YMCIIE U JJIs1 pacT/IeHUs] YeIOBeUecKuX Oyll. Tak Kak KBaHTBI MOJsI TPaBUTAa-
UM ¥ CAaTAHWHCKO OECOBCKUE JIyXU SIBJSIIOTCSI 00Jiee TOHKHUMU CTPYKTYPaMHu, 0 OTHOIIEHHIO
K DHepreTHKe JyueBbIX SHEPruil BHEIIHNX HCTOYHHKOB, TO BHIOPAaChIBAIOTCS HA MOBEPX-
HOCTH IUIAaHEThl OHU He CaMHMH MeXaHH4eCKNMH MaccaMy aTOMHBIX sifiep, a 3alMTHbIMU
OpOUTANSIMHU JEKTPOHHBIX 000J109eK AaTOMOB 1 MOJIEKYJI 36MHOI0 mapa . 3aiuurHbie opou-
TaJIu IOBEPXHOCTEN aTOMOB M MOJIEKYJI TAaKK€ CUHXPOHU3UPOBAHBI 10 MOJIEKY/ISIPHBIM JIMHEMKAaM OT
LIEHTpa TSKECTH JI0 MOBEPXHOCTH, HO HMEIOT NPOTHBOI0JIO’KHbIEe MOMEHTBI CIINHOB 110 OTHO-
IIeHNI0 K CIIMHAM aTOMHBIX siiep MJIaHeTHbIX Macc. [1o 3Toil npuunHe BHIOPOC TOHKUX (Ppak-
Wi TIOJIel TPABUTALMI U TyXOBHBIX CTPYKTYD KHU3HEOOECTIeUeHUsI IPOTUBOIEHCTBYET MOTJIOIEHUIO
aTMocepHON SHEPreTUKU U BBI3bIBAET JIOKAJIbHOE MOBBIITIEHUE aTMocdepHoro nasieHus. B To xke
BpeMsi NIPOTHBOMOJIO0KHbIE CIIMHBI BPalleHUil OBEPXHOCTHBHIX 000J109€eK aTOMOB U MoJie-
KyJI 3¢MHOI'0 I1apa, YBJIEKAKT aTOMbI U MOJIEKYJIbl BO3AYIIHOH Cpe/Jbl M NPHHYKAIT UX
Ha CeBepHOM NOJIyHIapHH BPalIaThCsl M0 4YacOBOM cTpeJike, a HAa OxHOM nosymapun —
NPOTHUB YacoBOM cTpeJiku. Takue siBjeHNs H HAOJIIOJAI0T METEOPOJIOTH IPU 00Pa30BaAHNHU
IVIAHETHBIX AHTHINKJIOHOB.

Ewme pa3 HanomHIO, YTO NEPBUYHON NMPUYMHON BpAILEHUs IUIAHETHOTO Teja 3eMIH, Kak U
MEPBUYHON MPUYUHON 0O0pa30BaHMUsI IUKJIOHOB, SIBJISIETCS] CHHXPOHHOE CIIMTHOBOE BpAllleHHe KBaH-
TOB MEXAHWYECKOW HEPruM aTOMHBIX SI[Ep IUIAHETHBIX MACC, C UX OIHOBPEMEHHBIM IepeMellle-
HHEM B CTOPOHY LIEHTpPa TSDKECTH TUIAHEThl M OIHOBPEMEHHBIM 00pa30BaHHEM BHYTPEHHUX BEKTO-
POB LIEHTPOCTPEMUTENILHOU CUJIBI, KOTOPBIE U MPOSIBIISIIOTCS KaK IJIaHETHAasl MHEpLMAIbHAs Macca.
Crnenom 3a 3TUM LIMKJIOM CJIelyeT CHHXPOHHBIN LIUKJI, KOTJJa MEXaHUUEeCKasl SHEPrusl aTOMHBIX s1JIep
TUIAHETHBIX MAacCC, CTPEMHTENIBHO PACXOOUTCS, NepeMelasch Ha OECKOHEYHO MaJjible BEJUYHHBI B
0OpaTHOM HaIlpaBJIEHUU OT LEHTPA TSHKECTH K TIOBEPXHOCTH TUIAHETHI, M 00pa3ysl BEKTOpa IIEHTPO-
O0exHbIX cul. B 9TOT MOMEHT MexaHH4YecKasi U HHePIHAJbHAsA Macca IJIaHeThl He NMPOosiB-
JisieTcsl, a CHHXPOHHAsl CyMMa BHYTPEHHHX BEKTOPOB IIEeHTPOOEKHBIX CHJ AaTOMHBIX si/iep
YBJIEKAeT NOBEPXHOCTHbIE 000J0YKH JIeKTPOHHBIX OpOUTAaJeil 1 NPUHYK/AAeT UX HCIOJI-
HATH 00OpaTHbIE CNUHbI, KOTOpPble (POPMHUPYIOT AHTHIUKJIOHBI H BbIOPACHIBAIOT B aTMO-
ccrepy NpPOAYKTHI SHEPreTHYECKON 1esITeJLHOCTH 3¢MHOI0 apa, Ba)KHeNIIUM U3 KOTO-
PbIX ABJSAIOTCSA KBAaHTHI MOJISI TPaBUTANMU. MHE NPUIIIOCh HEMAJIO M0JI0MATh TOJIOBY, MPEXKIE
YeM 51 OCMBICJIWII IPUUMHY, KOTOpasi JIEKUT B OCHOBE IPOTUBOIIOI0KHOIO AEUCTBUS, CUHXPOHHBIX
CIMHOB BPAIIEHUs1, ATOMHBIX SIEp XUMUYECKHX JIEMEHTOB IUIAHETHOTO Tesla 3eMJIY 110 OTHOLIEHUIO
K CIHMHAM 3JIeKTPOHHBIX 000JI0ueK. [IelCTBUTEIbHO, aTOMHBIE Siipa TUIAHETHBIX MacC HEMPEepPhIBHO
Y CMHXPOHHO, IIUKJIMYECKH CXOAATCS K COOCTBEHHBIM IIEHTPaM TsDKECTel U 00pa3yloT BHYTPEHHHUE
BEKTOpa LEHTPOCTPEMUTENIBHBIX CHJI U CIIMHOBBI MOMEHT CUJIbI, KOTOPBIN IIPUHYKAAET 3€MHOM 111ap
BpaIaThcsi BOKPYT cBoert ocu. Ho mpu 3ToM HapyKHBIE 0OOJIOUKH JIEKTPOHHBIX OpOUTasIell Mosie-
KyJI ¥ aTOMOB HMKAK HE pearrpyloT Ha 3TO MPOSIBJICHUE CHJIBI U He 00pa3yloT CIIMHOBbIE MOMEHTHI B
HalpaBJICHUY BpaIllEHUs1 3€MHOTI0 11apa. B cieayiomieM 1yKIe aTOMHbIE s1/ipa IUIAHETHBIX MAacC CUH-
XPOHHO pacxonsTcsi, 00pa3ys BHyTpeHHHE BEKTOpa LeHTpoOexHbIX cuil. Ml neHTpode:kHas cuia
00OpaTHOTO ISHCTBUS TIO OTHOIIEHUIO K IIEHTPOCTPEMUTETLHOM CHJIe MPEIbIIYIIEro MKJIa MPUHYK-
J1aeT MOBEPXHOCTHbIE 000J0UYKH JIeKTPOHHBIX OpONTAJell COBEPIIUTH 00PATHBIN CIIUHO-
BbIil MOMEHT U BHIOPOCUTH 3 BHYTPEHHEr0 MPOCTPAHCTBA ATOMOB H MOJIEKYJI POYKTHI
JKU3HEAeATEIbHOCTH B BU/I€ TOHKOH YHEPreTHKH «IyXa KU3HU» 1 KBAaHTOB IOJIsI TPaBU-
Taluu.

Kakum 06pa3om 1eHTpoCTpeMuUTeIbHbIE U IIEHTPOOEKHBIE CHJIBI AaTOMHBIX SIEP TUIAHETHBIX
MacC BbI3BIBAIOT OOPATHYIO PEAKIIMIO TTOBEPXHOCTHBIX O0OOJIOUEK 3AIUMTHBIX JIEKTPOHHBIX OpOMTa-
nei? OTBET Ha 3TOT BONPOC 5 HAllleJl, KOT/ia ONpeesIvl M OCMBIC/INI B CBOEM CO3HAHUU, YTO IJIaB-
HeIINM IapaMeTPOM YIIPaBJIeHHsI MeXaHUYeCKOIl YHePreTHKON aTOMHBIX si/iep M 110JIeBOl
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SHepPreTHKOil BHyTPEHHUX 00b€MOB aTOMOB U MOJEKY. siBJsieTcsi Bpemsi. [Ipexe Bcero s
TMIOHST, YTO, MPUMEHSIsI Pa3HYyIO 10 BPEMEHH BO3JEHUCTBUsI CUITy BpAILCHHUsI, MOXXHO 3aCTaBUTh Bpa-
IIAThCS BHYTPEHHIO Maccy XKUAKOTO BEIIECTBa, KaK M0 YaCOBOM CTpeJIKe, Tak M B 0OPaTHOM HaIpas-
neHud. [I71s SKCIiepuMeHTa MOXKET TIONOUTH CTEeKJIsSIHHasi OaHKa C 3aKOHCEPBUPOBAHHBIMU T'PUOAMHU
WIN OrypramMu. MBICJIEHHO MpeJICTaBUB ceOe ITOT SKCIEPUMEHT, 51 CIYCTWIICS B IMOJBAJI M HAIles
TaM OaHKy MaprHOBaHHBIX rpuoOoB JieTHero yposkasi 2010 roga. B3siB GaHKy B paBylo pyKy, s CTal
MEJJIEHHO ¥ C TIPAaBUJIbHBIMU IIMKJIAMHU MTOBOPAYMBATH KUCTh PYKH BIPABO U PE3KO BO3BpAIATh €€
B MCXOJHOE NosIoXkeHue. Yepes Tpu-ueTsipe LUKIIA BHYTPEHHEee CofiepKUMoe OaHKH B BUJIE MapHHO-
BaHHBIX TPUOOB M pacTBOpPa MaprHaJa CTAJIO C MOCTOSIHHOM YIJIOBOW CKOPOCTBHIO BpAIllaThCsl ClIeBa
HAaIPaBo, MO HAIIPABJICHUIO MEICHHOTO MIOBOPOTA KUCTU M HUKAK HE pearupoBajio Ha MOU ObICTpbIE
oOpartHble aBrkeHus1. He MeHsis yriia moBOpoTa KKCTH, a JIMIIb YCKOPsisi 0OpaTHOE BpAIlleHue, s JIETKO
M3MEHST YIJIOBYIO CKOPOCTb IIPABOT'O BPAILIEHUS COIEP;KMMOT0 OaHKH. YOeJUBIINCh, YTO MOU ITpeji-
TIOJIOXKEHUSI TIPABUJIbHBI, sI CMEHWJI CBOM JICHICTBHSI M CTaJl COBEPILATh ME/JICHHbIE ABUKEHUS] KUCTH
BJIEBO, U OBICTPO BO3BpaIlarh ee B mpasBoe cocrosHue. Coaepkumoe OaHKH MEperuio OT IpaBoro
BpALIIEHN K JIEBOMY BpAIEHUIO, U TaKkKe JIETKO PEryJMpOBaIOCh MO YIJIOBOM CKOPOCTH C U3MEHE-
HUEM BpEeMeHU JEeWCTBUS MPSIMOro U 00OpaTHOro IUKJa. TOYHO Tak ke, yIepKUBas OHOW PYKOH M
UMITY/JIbCHO U PA3HOBPEMEHHO Bpalllasl B MPSMOM M IIPOTUBOIOJIIOKHOM HAIPaBJIEHUU OCb POTOPA
HEOOJIBIIIONO JIEKTPOMOTOPUYHKA, MOKHO 3aCTABUTh KOPITYC JIEKTPOMOTOPA BMecTe ¢ OOMOTKOI cTa-
TOpa BpPAILAThCs BIIPABO UJIM BJIEBO, 110 HALLEMY KEJIAHUIO.

9TH dKCINEPUMEHTHI U SIBWIHCH /IS MEHsI OYeBHHBIMH [10KA3aTeJbCTBAMHU, YTO
KBaHT MOHA/IbI I[EHTPA TS?KeCTH aTOMHBIX si/iep HCHOJb3yeT (haKTOp BPpeMeHH KaK IJIaB-
HBIil 3JIeMEHT yNpaBJieHHs SHeprueil Macc aTOMHBIX si/iep. A yepe3 HHX oOecneynBaeTcsi
U CHHXPOHHOE yNIpaBjeHHe BCeMH MHKPO— U MAaKpP0OObeKTaMH BCeJEeHCKOro NpocTpaH-
CTBa, OT OTAEJbHBIX aTOMOB H MOJIEKYJ JO MAaCCHBHbIX HeOeCHBbIX TeJl. UTO Xke Mpoucxo-
AWT BHYTPYU aTOMHBIX siJIep, HAallpUMep, TeX MaTepuaioB, KOTOpble 00pa3yloT IJIAHETHOE TeJIO 3eM-
Horo 1mapa? Bo-nepBbix, BCe OCH BpallleHWd aTOMOB U MOJIEKYJ HAIlpaBJIeHbl K LEHTPY TSKECTH.
Bo-BTOpBIX, JIsI HEPBOro 3Tana 06pa3oBaHus HEHTPOCTPEMHUTEJbHON CHJIbI U CIMHA Bpa-
1eHus1, TpedyeTcs, 10 KpaiiHell Mepe, B ceMb pa3 0oJiee JINTeJbHbINH HMIIYJbC BpeMeHH,
yeM AJ1s1 00pa30BaHUsI HMIIYJbCA IEeHTPOOeKHOM cuJbl. [lelicTBUTEIbHO, HA MEPBOM JTare
KBaHTbl MHEPIUAIBHBIX MEXaHUYECKUX SHEPIUil aTOMHBIX Si/Iep NepecTpanBalOTCS HA JUIMIITHYE-
CKHe OpOUTHI, IIepeMealTcsi Ha OECKOHEYHO MaJible BEIMYUHBI TIO HAMPABJIEHUIO K IIEHTPY TSKECTU
3€MHOT0 I11apa, ¥ OIHOBPEMEHHO 00Pa30BbIBAIOT [IEHTPOCTPEMUTEIIBHYIO CHITY MEIIEHHOTO CXOXK/Ie-
HUs. [Ipy 5TOM KBaHTBI BBICOKMX SHEPrUid MOJIEBBIX (DOPM MaTepuu, U3 HapyKHBIX 000IOUEK MeK-
TPOHHBIX OPOUTANIEH 3aXBaTBIBAIOTCS IEHTPOCTPEMUTEIBHON CHUJION 1 TIEPEXOIAT B HEIpa aTOMHBIX
anep.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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