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O PABOTE JIMXTEPMAHA B.A. «KACAHME BEBIHH»
(KPATKHH OTBEIB)

OdumuManbHad HayKa elg He MosHalla Halle MMposnaHue. Ho
JeJloBedecKas MECIE HallelleHa CTpeM/IeHMeM K [NOSHaHMIO MC—
TUHEL. PUBMKM MPOBONAT ONBITH M MONYyYalT HOBHE 3HAHUA.
Ha OCHOBaHMM 3TMX 3HaHMWA OHM CO3IALT (MPMOyMEBAKT) IMIIO-
TesH U CTPOAT TeopuM, METaAChk OBBACHMTEL MOTyYeHHEe 3Ha-
HMA. [py NocienypumeM MNOJy4YeHM HOBEIX CBeHOeHMI IpeXHUe
TUTNOTESE M TeOpUM MOTYT OKa3aThCH JIOKHEMM. [IoTOM CTpO-
ATCA HOBEE M T.I. TakoB y 4YelloBedecTBa ITyTh K [IO3HaHMIO Ha-—
wero mupa. [IyThb, B OCHOBE KOTOPOTO JIEXMT MEeTOH «Ipod M
OUMBOK» .

M, HEecMOTpA Ha TO, YTO I'MIIOTESEl M TeopMM MOIYT OKa3aTbCH
He VMICTMHOM, Hano INPM3HABaTh MX IOJIESHOCTh. OHM 3acTaBJIAlT
B3aOyMEEATLECH, MCKATb M3BAHE M HAXOIMTL HOBHE OBBSCHEHMA.
M NMoJIe3HOCTE XOTH O B TOM, YTO OHM INOKAaZHEAKT, KaKMM
MyTEM MOTH He Hamo.

PaGoTry JMxTepMaHa B.A. MOKHO OTHECTM K KaTeropMM HO—
BEIX, OPMIMHA&JIBHEIX TMIOTE3-Teopiii. JMCTMHA 3TO WM HET — Ha
3TOT BONPOC OTBETAT JaJbHEeVMe NMosHaHWA. M Jaxe eclM 3To
He MCTMHa, TO JaHHaA paboTa NnokakeT XoTA Gul TO, Kak MOET M
pasBMBaeTCA YeloBedYecKas MHCNE . ECTECTBEHHO, C 3TOM pabo—
TOM HeoDXOmMMMO OSHaKOMMTLCA NpodeccroHanaMm ¢usmKaM, He
OTBEepraKiiMM HAOTMallk HOBOE UM HElNpWMBHEUHOE.

Ilo copepxaHMi B paboTe MOXHO BHIOSNMTL YeThHpe YacTH.

B nepBoif aBTop Aa&T CBOK OLIEHKY COCTOSHMIO COBPEMEHHOI'O
YPOBHA 3HaHMA O MaTepi, OTBepraeT Teopuio «CBEepXB3pHBa»
u ofpallaeTcsa K NpoToMaTepuM.

Bo BTOpOI YacT, OCHOBHOM, aBTOp INpeljaraeT CBO TEOopMIo
NMOCTPOSHUA MaTepyi. BrosHe NOTMYHO aBTop NpencrasnseT du-—
SMYECKMI BakyyM nporoMarepueit ([IM) M MHTepnpeTHMpyeT eé
TPUEIMHYI CTPYKTYPY. Ha TpMemMHCTBO (M3MUECKOTO BaKyy-—
Ma yKasbBawT Talke M Opyrme ¢msmxm (AxmmoB A.E., K npu-
Mepy) . TpM cy©CTaHLpe NMPOTOMATEpMM, 110 aBTOpY, COCTaBJIA-
oT: [IMK, CBOMCTBa KOTOPOM CPaBHMMEI CO CBOMCTBAMM HMOKO—
CTH, NepeBudHEe KBaHTH ([IK) ¥ BMxpebene obpazoeaHus (BO) .
MoxHCO 3aMeTHMTh, 4To [IMk — 3To MoxkeT CeITe CcOOGCTBEHHO Ma-—
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Kacanme GesnHr

Tepus, [IK — yxe sHeprus, a BO — HanpapBJIeHHOCTb (BEKTOP)
OBIXEHMA, TO €CTh 3TU CyOCTaHLMM €CTb Tpy Oas0BHE COCTaB-—
JiFpiMe BUIVMOI'O HaMM peaslbHOI'O MMpa: BellecTBO = 3Hep-—
™A = JIBwkeHye. TyT He XBaATAEeT JMIb el OOHOM Baz30BOM CO-
CTaBNA0WEN MMPO3naHnsa — nHpopMalpm, 4To B paborax Axm-—
MoBa A.E. nompazyMeBaeTCs MO NOHATUEM «Cybdmauka». Ho
JxTepMmad B.A. He kacaeTcs cyb¢msukm. Ero ofnacTe muccie-
IOoBaHUsa — b OBBEKTUBHAA QuM3MKa.

TpeTbs YacTb (B pabore He oOO3HaueHHas)) KaCaeTCs SHEpPIVM.
OHa MHTEpeCHa TeM, YTO 3HEChb aBTOp MANaraeT CBOE OpMIVHAJL™
HOe BMIEHME B3aVMMOCBSA3M 3HEPIMM C BEUIeCTBOM M OBVKEHMEM.

B ueTBEPTONM YacTy pabBoTH pacCMaTPUBAKTCSH 3JIeKTpude-—
CTBO (3apsid M TOK) M MarHeTsM. Y 30ecChb aBTOp IAaET CBOKL COb—
CTBEHHYI MHTEpNpeTaluyio 3TUM SBII€HUAM, XOTH U B CXeMaTu—
YEeCKoM BUIE.

EmE pas noguepKMBal, YTO B LeJioM patoTa, Hal KOTOPOM
aBTop monro Tpymwics (¢ 1964 mo 2000 ron), sBiIseTCsS OpUIm-
HaJIbHOM. XO4eTCs HaZlesiTbCs, YTO Nocjle e€ ONytVMKOBaHMA OHa
GyIeT npefcTaB/IeHa Hay4dHOM OCIeCTBEHHOCTM Ha OOCYXIeHME .

JIOKTOp TeXHMYECKMX HAYK,

npodpeccop B.T. CeprosaHues
22.11.2004r.
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HeTaM M BHYKaM MOMM MOCBAWAETCH.

B. A. JluxrepMmaH

Orxpenace OeznHa, 3Be3XH NONHA;
3pesnaM uMcna HeT, Ge3anMe — IHa.

M. B. JlomMoHOCOB

IPOTOMATEPHS — CTPYKTYPA CTPOEHHS
BCEJIEHHOM

1. Ipuporna MpocTa ¥ palMoHaNIbHA B CBOE OCHOBE, HO YBUIETH
3TY NPOCTOTY M PALMOHAJIBHOCTE MOXHO JMillb TOTHIA, KOTHa pa-—
3yM OyIeT OCBOBOXIEH OT HAKUIM JIOKHEIX MPENCTABRICHMA O CyTHU
VMCTUH, BHIABJIEHHBIX B MMPOLIECCE OMBITA M PACCyXIESHMA.

2. Oxpyxaiupii Hac MMp, GeCKOHEeYHElM B CBOeM pasHoobpa-—
3Y81, CO3OAH M3 KOHEYHOI'O W/C/A XVMHECKMX SJIEMEHTOB, CBOM-—
CTBa KOTOpPEIX B ONpeleJIeHHOM CTelNeHM M3yJeHsl B 3TOM CToJle-
Tv31. OOHAKO HEeBEpHOe MpelCTaBlIeHue O IUIyOMHHOM CTPOeHMM
MaTepyy 3aBeJio HayKy B TYIMK, BBEIXOM M3 KOTOPOT'O rnoTpedyeT
nepecMoTpa ee ¢yHIOaMeHTaJIbHEIX OCHOB.

3. MHOTME BOIPOCH, KOTOpPHE GBUIM MNOCTABJIEHH Nepeln yue-—
HEMM ellie B TUTyOOKOM IPeBHOCTM, TakK M OCTaymch 6e3 oreera. U
TVIaBHEM M3 HUX SBJISIETCS BOIPOC O INPUYMHE BEYHOT'O-GeCKOo—
HEYHOT'O IBWKEeHMA MaTepyy Ha BCeX YPOBHAX €e CylleCTBOBa-
HMSA: OT MAKPO— IO MaKpoMMpa .

4. OpmpmansHas HayKa yTBEpXKOAeT, YTo MaTepyy 6e3 OBu-
JKEHMSI HE CYWeCTBYeT, KakK HE CYWECTBYET M OEMKeHMS 6e3 Ma—
Tepym. CyThb Xe NPUUMHE 3TOTO MPUPOIHOT'O SBJIEHUS OCTaeT—
cs1, CJIeNOBaTEJIbHO, OKe HEe 3aTafKoi, HO MCTMHOM, He TpeOyio—
mey HUKaKMX JaNlbHeMIMX UCCIIeNOBaHMM .

5. A yOexneH B TOM, YTO 3a OTBETOM Ha 3TOT BOMPOC CKphIBa—
eTcsa BCce ychOﬁCTBO MUPO3OaHMA «

6. CoBpeMeHHasl HayKa C MOMOIIb0 CO3NaHHEIX € NPUBOPOB
CMOIVIa 3aIVISHYTh B GECKOHEYHHE Nan MakpoMmupa — BceyeH—
HOM. M TaM acTpodu3uKy OBHAPYAMIIM MOWHEMIME UCTOYHU—

5
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Kacanme GesnHr

KM 3JIEKTPOMArHMTHEIX M3JyuyeHmt (3MI), CBETMMOCTb KOTO-
PEIX SKEMBaJIEHTHa CBETMMOCTM 3Be3]] THCAY TaJlakTUK.

BbDIO BHICKQ3aHO MHEHME, YTO 3TO OCTATKM BElleCTBa TOM Mpo-—
TO3BEe3ME, KOTOpas BOSHMKJIA 110 HE YCTaHOBJIEHHEM INPUEMHAaM U3
TOUKM, «obJanapie’t 0CobbM CBOMCTBOM» — CHMHIYJISPHOCTbLIO,
— ¢ mwioTHOCTE, pasHoi 10% kr/av’, 1 TeMnepaTypol B HECKONB—
KO MWUMOHOB K, nopomB MyposnaHve. 3TU UMCTOYHMKM HasBaJm
Ksazapamm. [Jpyroe MHeHMe onpenesnseT KBasaphl KaKk aKTVBHEE
fAOpa yIOaJleHHBX TajlakTvK. OOHAKO M3BECTHO, YTO TeMiepaTrypa
ABIAETCA CIIENCTBMEM IBIKEHNS MOJIEKYJ], aTOMOB, UIEKTPOHOB U
OPYTVIX KOMIIOHEHTOB, BXOIAUMX B MX COCTaB, WM pPesyJlbTaToM
cuHTeza MO0 pacnaia 3TUX YacTul (Toxe IORMKeHME) .

Ho, mpy Ha3BaHHOM IUIOTHOCTM MAaTEP¥BM, MOXHO JI1 [OBOPUTH
O CYWEeCTBOBaHMM KaKMX-JMBGO YacTull B 3TOM CBEPXIUIOTHOM
TOYKE, a CJISIOBATEJIbHO, M O TAKOM TeMrepaType?

7. Viccnenys CTpOeHMEe KOCMUMYECKOI'O NMPOCTPaHCTBa, acTpo-—
OUBMKM CTOJIKHYJIMCh C SIBJIEHMAMM, KOTOpPHE yKasblBallM Ha
NPUCYTCTBME B HEM MAaCCUBHBEIX, HO HMYEI'O He MUINy4danlMx
OBBeKTOB. Mx HasBaiM «YepHeMM IOEpaMM» . YdeHble cresaim
BBIBOIl O TOM, YTO 3TO MNOCJIEIHAS CTaIMsa SBOJIOUMM 3BE3IH, ee
CMepTb — KOJUIaNC — «CaMONpPOM3BOJIbHOE CXaTue 3Be3Ikl OO
paz=MepoB, MEHBUMX €€ I'PaBUTALMOHHOT'O pamyca.

CTpoeHMe KOCMOCa, C COBEpIUICHCTBOBaHMEM TEXHMKM MCCIIe—
NOBaHM¥, BCTAJIO NEpell HAyKOoM IoJieM BOIMPOCOB.

8 Hayka 3aryigHyJla U B TUIyGUHE MATEpV. YUEeHEM YOasoch
YBUIOETb MOVIEKYJE], [IOTPOTATh ATOMBl, «OKYHYTHCH B SIEKTPOH—
HEI1 Tas». HO 31ech BOMNPOCOB BOZHMUKIIO HE MEHblle, YeM Npy
UBYYEeHVM MAaKpOM/pPa. [IoSBMIOCh MHOKECTBO TEOpPMIA O CTpoe—
HVM MaTepuyt, <«leIeBpOoM» KOTOPHX SBWIIACH KBAPKOBas TEO—
pvis CTpOEHMS BEECTEA.

9. Becb MaTepualibHEM MMP QyHOaMEeHTasibHas Hayka pas-—
neymaia Ha JBe QOpMbl: BEWEeCcTBO M Mnojie. BokpyT ceba Ml BU—
IVM MMP BellecTBa, KOHEYHBIMM (HadaslbHeMM) dopMamm KO-
TOPOT'O ABJIAKTCA 3JIEMEHTapHLle YacTulkl. OHM MMEOT pasMe-—
PBl M Maccy nokos (3a uckimodeHmeM PoToHOB) . B oTynmrume oT
BelleCTBa MoNA MMET NPOTAKEHHOCTh, BalloJIHAS coBop Npo-—

6
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IllporoMaTepus — CTPYKTypa CTPOEHUs BCcesneHHOoM

CTPaHCTBO. YTBEPKIAETCH, YTO OHM ONHOPONHH, PacnpocTpa-—
HSIOTCSH B Cpefle «BaKyyMa» C MaKCVMAJIbHOM CKOpOCTh C. 06—
HapYXMBAKTCA MOJIS TOJNBKO C MOMOIbBI0 COOTBETCTBYUMX
nprGopoB. [lons NOpPOXKARTCS ¥ MUKPO— M MaKpOOGBEKTaMM
KaK peSyJLTaT VX B3aMMONENCTEMA .

10. A cunran, 4TO BCce OecrnipenelsibHoe MMposnaHue ABJAeT
CoB010 eIMHEN HeNeJIMMBED OPTaHM3M — CJIOKHeMUMM KOHIJIO—
MepaT, COCTOAUMMA M3 KOCMUMYECKMX OOBEKTOB, MNepemelan—
upxcsa B 6e30pexHOM OKeaHe eIMHOIO IOJIA.

11. Mel NOCTOSHHO CTAJIKMBAEMCs C I[TOHATMEM IMPOCTPaHCTBa—
BpeMeHM, T'[e NOHATMA NPOCTPaHCTEa M BPEMEHM CBS3aHE BOe—
IMHO. [IPOCTPAHCTBO — OOBLEKTMBHAS PeasIbHOCTb MecTa COBO—
KYTIHOCTM BCceX, ©e3 MCKIIoYeHrd, QopM CyleCTBOBaHMA €IMHOM
HeOeamMMoM MaTepym, obpasywoile opraHms3Mm Mmpospasus. O
NMPOCTPaHCTEE MEl CyIMM O paclpelesleHHEM B HeM OoBBeKTaM.
YueHsl MMp I'OBOPUT O KPMBMSBHE IMPOCTPAHCTBA, KakK O I'eoMeT—
pYHECKOM SBJIEHMM. HO 3TC yTBEpXKIOEeHME JIOKHO, TakK KakK Kpu-—
BU3HA MPOCTPAHCTBEa €CTb CJISOCTBME I'PaBUTALMOHHBIX B3ayMO—
OeVICTEM B MPOCTPaHCTBE, a TO4YHee, MaTepyy, €r'o BaNoJHS—
e, C KOKIEM M2 OOBEKTOB, HAXOOAUMXCS B HEM, TO €CTb KpU—
BM3HaA NPOCTPaHCTEa 3aBUCUT OT CTENEeHM BeJIMYMHE! paclpene—
JIEHHBIX B HeM (OOBeKTOB) BelleCTBEHHBIX MaccC.

12. NIoHATHE BpPeMEeHM HEOTHEJIMMO OT MNOHATUS NPOCTpPpaH-—
cTBa. B HeM Ganblie drtocodckoro, yem MaTepUasibHOro. O Bpe—
MEeHM M3BECTHO OYeHb MHOro. K 3TOMY MOHATMIO YeJIOBeK Npu-—
BBEIK, CKOpee BCero, C MOMEHTa MOSABJIEHMSA CBOEro Ha 3eMie.
Mpexne BCero, BpeMsl XapaKTepUsYyeTCs TeM, YTO OHO XeJIeSHOM
XBaTKOM IEPAAT B CBOMX pyKaxX NPUUYMHHO-CJIENCTBEHHEE CBS-—
3M. 3TO O3HAYaeT JIOTUYeCKoe yepeloBaHue, roclienoBaresb—
HOCTb SIBNIEHMI, COGHITVM, TMPOMCXOIAIMX Ha BCEX YPOBHSX pas-—
BUTMA U CYWECTBOBaHMSA MaTepuallbHOT'O Mupa .

Kazanock 6B, YTO MaTepuallbHOCTh BpPeMEHM 3aKJioyeHa B
MaTEPUAJIbHOCTM €I'0 U3MEpUTEJIel, KakK €CTEeCTBEeHHEIX, Tak U
UCKYCCTBEHHBIX .

13. OmHako GelIO OTMEYEHO M3MEHEeHMe eI'o XOoIa, B BaBUMCHMMOC—
TV OT YCJIOBMM, B KOTOPEIX HAXOIATCHA XPOHOMETpHl. Bpems samen—

7
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Kacanme GesnHr

JieT cBo Oer B IVIyCOKMX WAXTaX M YCKOPSEeT e€ro Ha MOBEPXHOCTU
Top. 3aMemieHVe BpeMeHM MPOMCXOIT BOInray ConbiMX IpaBuTa—
LIMOHHBEIX Macc, Ha nojmcax 3emn. 3amenJisieTcs BpeMms B pake-—
Tax, yJleTaKpyX B KOCMOC. Pa3Hoe BpeMs MNOKa3hBakT Yackl, Ha-—
XOIsAMECH B CaMoJIeTax 3aragHor'o M BOCTOYHOI'C HAIpaBJIeHs ,
JIETAUMX Ha OOHOM BEICOTE, C ODHOM CKOPOCTBI. (OCOOEeHHO 3aMeT—
Ha 3Ta pasHMlIa Mpy NajieTe BOQIb 3KBATOpa) . A BOT NpY MEpUMIM—
aJlbHOM, TaKXe BCTPEYHOM IOJIeTe Ml 3TOIO ABRJIEHMS HE OTMETVM.
Kak 1 B ITyGOKOM WaxTe, Yackl OymyT OTCTaBaTh, HAxOOdCh Ha IHE,
cxaxeM, MapyaHCKOM BlNaIyHE, OT YacoB Ha GOpPTY NpOIUEBa—
Wero Ham Hey kopabsis. HeOOHOKPaTHO OTMEYasIoCh 3aMeIUIeHMe
BpeMeHM M Jake NAJHaA eT'o OCTaHOBKA B palioHe BepMy[CKOTo Tpe—
YTOJIbHMKA U B OPYIVX MNONOCHBIX aHOMAJIbHEIX MecTax, O YeM I'o-
BOPWIOCE B COOTEBETCTBYKIEV JMTepaType. 5 yBepeH, YTO 3amen-—
JISHVIe BPEeMEHM MOKaXyT Yachl, MNOMElSHHbIe B OChIMHBI YCKOPU—
TeJlb «3JIEMEHTapPHEIX YacTul», patoTanipi B yCKOpSKeM pe-
AMe, HO 6e3 BCAKMX pasI'OHAEMbIX YacTull.

14. Tpyxomm K BEBOOY, YTO Haxe B YCJIOBMAX 3eMm BpeMs
MOXET Te4b KaK YCKOPEHHO, Tak M 3aMelUIeHHO, TO €CTb YeM—-TO ab—
COJIOTHBM, KaK CKOPOCTb PaclpocTpaHeHus MY, BpeMs He 06—
JlanaeT. Heobxommo OTMETUTL, YTO TaKoe NnopeneHue OyneT Ka—
caTbCs BCcex 0e3 MCKITIoNEHMS YacoB, M3 Kaxmx Cbl MATEPMATIOB OHMA
HM GBI MBI'OTOBJIEHE! Y KaK Obl KOHCTPYKTUBHO HM OTIMYAICH .

Tax 4TO %e Takoe BpeMa? 5 Gkl OCMEJIWICA CKa3aTb, YTO Bpe-
M — 5TO HENPEPEBHOCTE YEPEeRyRUMXCS pas3HOOCPAasHEIX MPo—
LIeCCOB, CBABAHHBIX MOUMHHO-CNIENCTBEeHHENMA CBA3SMA, IPOUC—
Xonsaupx Ha BCEX YPOBHAX CYMECTBYyRUEIo MaTepHalbHOIO
Mpa. HO ecim €CThb HeNpPephBHOCTE JIOTMMECKM CBSA3aHHEIX CO-
GBITMII, CTaJIO ChITH, BpeMs HeoOpaTMMO M MyTEUWECTEME B HEM
— ynen daHTacToB. JeMCTBUTENBHO, BPEeMs M NPOCTPaHCTBO —
CyTb KOHTMHYYM, B KOTOPOM HEMNPEPLBHO MPOMCXOIMT ero ob-—
HOBJIEHMEe. A, KaK M3BECTHO, B OIOHY M TY Xe BOLY PEeKM HeJlb3s
BOMTM IBaXIEl. BpeMs MMEeT TedeHMe TOJIbKO B CMBICIIE BYEpa,
ceromHsa, 3aBTpa. B ¢MaMecKkoM CMBICHIE 3TOT'C TeYeHMS He Cy-
mecTByeT. Bpems ycdyesaeT TaM xe, TIe poxjaeTcsa. M3 ckasaH-
HOTI'O O BPEMEeHM MOXHO CIeJlaThb BLIBOML O TOM, HYTO CyWEeCTByeT
baxTOp, onpenenalUMI] XapaKTep Xola BpeMeHM. I3TuM dax-—

8
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IllporoMaTepus — CTPYKTypa CTPOEHUs BCcesneHHOoM

TOPOM ABJIAETCH I'PAaBUTALMOHHOE [oJie 3eMi M €TI0 eCTeCTBeH—
HBI€ ¥ UICKYCCTBEHHBIE aHOMaJVM .

15. Mul 3HaeM, YTO I'paBUTaLMs OKazbBaeT RIMsSHME Ha 3MU,
OTKJIOHSISl UX OT NPAMOJIMHEMHOCTM, Ha sAOepHble NPOLecCH, 3a-—
Meiasa MxX. SHAuUMT, CYWECTBYET ellie Y4TO-TO, YTO onpeneliseTr U
CyTb TPaBUTaLyM, O KOTOPO! M3BECTHO TANIBKO TO, YTO 3TO B3au—
MONEMCTEME Macc. IS TOro YTOCH OTBETUTL Ha BOIPOC, YTO MpO—
UCXOIUT CO BPEMEHEM MO BIMAHMEM I'pPaBUTALMOHHOT'O IOJIA,
Mbl IOJIKHEI OBpaTUTbCH K noHaTuo [POTOMATEPHMM, ToM
MaTepuM, KoTopas nopomana MMposnaHue .

16. CoryacHo Teopum Xatbrna, BceneHHas pomaiach U3 «TOY—
K», B KOTOpy®o Cblla 3arneyaraHa BCA ee maTepusi. Kak noHwmvaTb
«TOUKYy»? Bellb C TOUKM 3peHMs MATEMATUKM «TOYKa» — BeJI d—
Ha Ges3pazMepHasi. Wi 3Ta «TOYKa» MMesla KakoM—-TO pasMep, HO
BEIVIAZEJa «TOYKOVM» B Macurabe cerofgHAuHero MipospmaHma?
Ho, kak yTBepxOaeT Teopus, MPOCTPaHCTBa Toxe He Gevlo. Ecym
BCA MaTepyd BceJleHHOM yMellanach B 3TY «TOYKY», NyCTb Oaxe C
noTHocTho 10%° xr/CcM’, OTKyZa B3Anach TeMIepaTypa B MUA-
OHEI KeJIbBMHOB? M3BECTHO, UTO TeMIepaTypa — CJIEICTBME OBU-
KeHMSI, @ YTO OEMIAJIOCh B 3TOM «TOYKE»? [I0 KaKM-TO IpyHaM
3Ta «TOYKa» BIPYT B30pBalach. [fpyeM BSpEB IMPOVCXOMAT B yIU—
BUTEJIBHOM MOCJIENOBATENLHOCTU. XOTS MaTEPUs KTOYKM» NPU
TaKOM IUIOTHOCTY IQIDKHA CBITh OIHOPOIHOM, HO M3 Hee ClepBa Bhl-
JneTesm QOTOHE! U BaNOJHWIA MPOCTPAHCTBO BCeesieHHOM . OOHaKo
GOTOH He yMeeT MACCH NIOKOS U JIETUT CO CKOPOCTHIO CBeTa, a 3TO
SHaYWAT, YTO BCe QOTOHBL JIETAT B [MPOCTPAHCTBE, (KOTOPOro He €eUio)
Y 3anoiHATE KOTOPOE OHU IMPOCTO HE MOT'YT, Tak KakK OHM, BeUIeTeB
U3 «TOYUKD», YHOAJSLOTCS OT Hee C PaBHOMEPHOM CKOPOCTEO C BO ECe
CTOPOHHE], He BCTpedas KaKuMX—JMOO CONPOTMBIIEHVIA CO CTOPOHEI
TMPOCTPaHCTEA (KOTOPOro He Celio) , a ClenoBaTesbHO, H/HTO He MoI—
JIO OKazkBaTh BIMAHME Ha ero NpeofolieHre. Mexmy cofon OHU
GbUMM HE CBA3AHEL. Mbl, CTano GelTb, yBUIOEIM Cbl TMTAHTCKMGA «bo—
TOHHEM ITy36Pb», IMAMETP KOTOPOIO poc €kl CO CKOPOCTHI CBeTa,
HeT — Oaxe C OBOMHOM CKOPOCThIO CBETa.

MocJyie POTOHOB Ha BOJIO BHPBAMCH 3JIEKTPOHH! U NO3UTPO—
Hel. [loyeMy OHM He BCTYNWIM MEXIy COoBO0 B peakLyio aHHUTM—
JAumM, Korpa GelM ellle B «TOYKe», M TOXe He NpeBpaTWwMCh B
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doToHu? Jlasiee Ha cBoOBOOE OKa3aJIMCh MPOTOHE, HEUTPOHH! U
COOTBETCTBYKIME MM aHTUYACTULEE, Y MBI CHOBa 3ajaeM BOI-—
poc: «4YTO MM Melasio MpeBpaTUTbCS B GOTOHBI?». Y Tak pasee.

17. MaTepusa, u3 KOTOPOM COCTOSJIA «TOYKa», CkUla eIMHCTBEeH—
HOM B OKpyXaer abGCOoloTHOM nycToTe. Benb Oaxe nosemn He
GeUto. [loueMy Xe 3Ta «TOYKa» pacChllallack BIAPYT Ha MUpUAaIk
MAUMAPOOB 3Be3l, a He pa3slyJlach IMI'AHTCKMM «ITy3bpem», 3a-
MOJIHMBUMM COGO0 BCE CEeTroHAllHee NMPOCTPaHCTBO Mupozna-—
HMA? Bellb HMKaKMX [OMEeX C er'0 CTOPOHH! A ofpa3oBaHusa Ta-
KOT'O «ITy3HIPS» HE CYUEeCTBOBAaJIO. M Kakas cwila NpuBesla Bblo—
polleHHble Synyluye CUCTEMEl 3Be3M U IajlakTMK BO BpallleHne?

18. Kaxym—-TO ofpazoM GbUIO MOACYMTAHO, YTO B3pHEB, [1OPO-
MBI BCesleHHyo, NpoM3olert 15x10% yeT TOMy Hasan. Pami-
yc BcernexHoit onpenienied B 15x10° ceeToBHx sleT. BosHukaer
BOINPOC O CKOPOCTM pasbeTraHus BelleCTBa B3phBa. JJeMeHTap—
HBIA [TOACYET IOBOPUT O TOM, YTO 3Ta CKOPOCTbL paBHAa CKOPOCTM
cBeTa. Ho Benp pa3aMep BcerleHHOM onpefieNleH NpyY MOMOIM M3—
JIydeHMM, KOTOPHIE NMPMIUIM K HaM C «OKpamH». BeITyeT MHe-
HUE, YTO eCTb Takue OOBeKTH, CBET OT KOTOPHEIX K HaM Boofie
He OoWesl. YTBEepKOAeTCs, YTO ceifdac OOBEeKTH KOCMoca 3aMen-—
JISIOT CBOM Oer M 3aTeM HadHeTCs OOpaTHEI NMPOLEeCcC — CXaTue
OO MEepPBOHAYAJIbHOT'O COCTOSHMS — «TOYKD». ECim nMpencTasmThb,
4TO QOTOHHaS CBS3b C «OKpaMHaM» KOCMOCa He NpepsBaach
C MOMEHTa B3pbiBa (C MOMEHTa B3phBa!), TO TOTOa Mul JOJDKHBEI
HaBmonaTe He JalleKkoe Nnpolwloe BCceJleHHOM, a CeronHAWHMA
IeHb, M BUIETb €€ pasBUTVE B HauM OHM, a ee Cymyuee OOoMOeT OO0
Hac uepes 10° yier. IpeAnosioxrm, UTO Mel yJleTaeM OT 3eMm CO
CKOPOCTBIO CBETa M KOKOYD CEeKyHIOy IOChUIAaEM Ha 3eMITo CBOM
curHasn. Kaxayio cekyHOy 3emns OyneT noinydaTh MHopMalyio
O IOBVKEHMM HalWlero Kopabiid C HOBOM TOYKM €T'O IOJIOKSHMUS B
KocMoce ¢ paccrosHus, Ha 300000 xv Gonbliee, ueM Npemplny-—
mee. Mel IeTVM OIMH I'OH, SHAUMT, HOBOT'OMHMM CMUTHAaJ Npwie-
TUT K 3eMile pOBHO Yepes rof. Ho ¢ MoMeHTa oTiieTra xopatuis 1o
MOJTy4YeHMs] €TI0 HOBOT'OIOHETO CUTHasIa 0 3eMHOMY BPeMEHM MMpo—
IeT Oea roja. A 3TO 3HaAUWMT, YTO pas0poc BelleCTBa B3phBa MPO-—
VICXOIUI CO CKOPOCTBI, IO KpalHell Mepe, B OBa pasa Oobliei
CKOPOCTM CBeTa, 4YTO IO COBPEeMEHHBM B3IVIANaM HEBO3MOXHO.
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IllporoMaTepus — CTPYKTypa CTPOEHUs BCcesneHHOoM

[loueMmy-T0 Mbl, 3emnsHe, HatUmomas KOCMOC, BMIVM, HTO BCE
ero ofBeKTH yOerawnT OT Hac TakuM ofpas3oM, 4YTO Hama 3emisd
MPeNCTaB/IAeTCA HaM LeHTpoM BeeneHHoM. Takoe ABJeHue XUTPO—
YMHBIE YJYeHble OOBACHANT 300eKTOM «pacTATMBAKIENICS pe3uH—
Kvp». VIZBECTHO, YTO KpacHoe cMameHme MOXeT CulTh CIIeICTBMEM
TPaBUTALMOHHEIX B3aVyMOIEVCTBIMA. OOHAKO, MMEHHO OB 3TOM Ha—
YKa I'OBOPUT Kak O YeM—TO BTOPOCTEINEHHOM, YIOBas Ha TEeOpMIo
«BoJBIIOTO B3pEBa». A B KOCMOCe HafimoaeTcs He TOJbKO pazbte-—
raHse rajlakTvK, HO M MX NpsMble CTOJIKHOBEHMS, U MPOXOXIeHMe
CHUCTeM IpyT uYepes Ipyra. YeM xe OOBACHUTb 3TV QaxTeI?

19. Axkanemmk A.B.3enpnoBuy ofpaTul BHMMaHME Ha TO, YTO
BceJyieHHaa MMeeT AYEMCTYIO CTPYKTYPY CTpoeHMA. Kaxnasa aden—
Ka npencTrapifeT cobon KOCMMYECKoe MPOCTPAaHCTBO pamyCoM
nopsamka 500 u Gonee napcek (1 nc = 3,263 cB.TOnA) , OI'PaH/YEeH—
Hoe chepolt U3 rajiakTMK, CpefHee pacCTOSHME MEXKIY KOTOPhMMA
50 — 100 nc. Teopus «BOJNBUWOIO B3pPHEa» He JaeT OCHOBaHUA
TOBOPUTb O KPYIHOMaCWTAOHOM SYEMCTOM CTPOeHMM BCesleHHOM .
Tak Kak Xe BOZHMKIIM B KOCMOCE TakKye I'MIaHTCKUE «ITyCTOTED?

YroObl OTBETUTH Ha 3TOT BOMPOC, MEl OOJDKHBEI BCTIOMHMTH O
«YepHEIX Ippax» U KBasapax.

Hayka yTBepKIaeT, 4TO KOHLIOM — «CMEPTHIO» JIOOTO KOCMA—
yeckoro ofeexTa Tuna Hawero ConHua — SBJISETCH NpeBpalleHne
ero B «YepHyo IEpy». OOHaKo 3TO COBEpIIeHHO He Tak. 3Besna,
IOCTUTHYB ONpenesIeHHO Maccel, cOpaceBaeT c cebsa aTMochepy
M3 JIETKOM IUIA=MEL U «CYe3aeTy» IO NECTEMEM COOCTBEHHOIO Ipa—
BUTALMOHHOT'O NOJIA. OHa CTAaHOBUTCS BBE3IOM — HeBUIVMKOM,
XOTs1 OCHapy*MTh €€ BCe Xe& BO3MOXHO 10 CJIeMy MM Npy3Ha—
kaM: 1. I'paBUMTALMOHHOE IOJIe KOJUAlCa MCKaxaeT OKpyxailee
MPOCTPaHCTBO, MPEBPaTVB €TI0 B IUMIaHTCKY «JIMH3Y»; 2. eCIM Ta—
Kas «WIMH3a» HaxomMTCsa BOIM3M MBUIEBEX WM Pa30BbIX CKOIUIe—
HMM, TO MOXHO HaGONATh «JIOMKY» BEIECTBA STUX CKOIUISHMIA
oyt MX Nepexofe B aKTVBHYO 30HY Kovanca; 3. NOBEepPXHOCTh Kol-
Jianca YJlydaeT CBET (SHEPIVIO) , MHTEHCMBHOCTb KOTOPOIO 3aBy—
CUT OT IUIOTHOCTM Nafaikilero Ha KoyUlanc BeliecTea.

20. B Hayke CyuecTByeT MHeHMe: «Takas 3Be3na kak CoJHue

ofpeyeHa Ha CMEPTb B PesyJlbTaTe BEIOpaH/s BONOPONa M MalTyde—
HYSL TIO 3TOM MPYUMHE OTPOMHOT'O KQIMUYECTBA JyUMCTON SHEPTVID .
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To eCTb Hallle CBeTWIO TepsAeT CBOK Maccy, TpaTs ee Ha ofo-
TpeB OKPYXaller'o MPOCTPaHCTBa. He MOTY C 3TVM COIVIaCUTb—
CA 1o ToM npuumHe, uTO COJIHLE MOoIJiouaeT M3 OKpyXawilero
MPOCTPaHCTBa ropaszrao GoNblle SHEPTVMM-MATEPVM, YeM M3Jyda-—
er. Ero Macca He yMeHblIaeTCs, a yBeJldMBaeTcs. M ceetur, u
TPEeeT OHO He MOTOMY, YTO B HEM BEI'CpaeT BOLCPOX, a MOoToMY,
YTO B €r'o Heapax, Ha IVIyOMHax, KOTOphe MOXHO MOACYMTATh
yepes ero MaccCy, IUIOTHOCTE M TeMNepaTypy, MPOMCXOIMT Mo-
CJIOMHBIA CHHTE3 BellecTB Tabimisl MeHnesneesa, 3aTeM JIOMKa
¥X ¥ NpeppaieHne B 6eCCTPYKTYPHOE BEMECTBO COJIHEYHOI'O
sanpa. Bomopon ke «ropuT» y nopepxHocTu CosiHLa, TeMinepa-
Typa xoTopoy 6000°C. B 30He JIOMKM aTOMOB TeMrepaTypa paB-—
Ha, MO KpauHel Mepe, HECKOJIbKMM MAUIMOHaM K.

21. Tlo Mepe yBeymdeHUs GeCCTPYKTYPHOT'O Anpa, B KOTOPOM
CocpenoToYeHa OCHOBHas Macca 3Be3[hl, Tak Kak IUIOTHOCTb ero
BellecTBa NpyuvepHo pasHa 10 kr/cM’, pacrer ee BozneiicTEMe
Ha OKpyXawoupe oOBeKTH. [Ipy 3ToM OGimkanume MOT'YT OHTb
MOTJIOWEHE! PacCTylM CBETWIOM, NallbHMe OyInyT CTPEeMUATHLCH
YATM OT HEr© BMECTe CO CBOMMM CIIyTHMKam. Ho BCe 3aBMCUT
OTTOTO, I'ie PasBMBAETCA 3Ta 3Be3la: Ha Kpaw JM DNanakTvKA Wi
B ee LEHTpaJIbHOM ofiacTy, KakoBa 3Be3MHAas IJIOTHOCTb OKPY-—
Kapumero NpocTpaHcTea, ¢opMa U BO3pacT rajlakKTUKM.

22. TepeurclieHHble QaKTOPE MMERT OTHOUIEHME K 3BOJIO—
W Juoboro ceeTwlia. Ecim pasBuBaKiliascs 3Be3Ia HaXOImMMTCH
B CTOpPOHE OT TaJlaKTMK, TO OHa CO BPEMEeHEeM MOXeT HaKOUTh B
cebe Takoe KQIMMYECTBO BElleCTBa, KOTOPOe COOEPHTCS B IEeCAT—
Kax U Jaxe COTHAX rajakTuk. [[paBna, 3TO yXe He CBeTWIO, a
«YepHas mppa». JOCTUTIHYB TaKOM MacChl, OHA HadMHaeT MI-—
paTk aKTMBHYIO POJIb B PA3BUTIMM NOAOOHEIX OOBEKTOB, HEeJd C
HMMM BellleCTBO MPOCTPaHCTBa. [Ipolecc 3ToT He GeCKOHeYeH.
O6beIMHEHHOEe YyCUIIMe MOMHEIX I'PAaBUTALMOHHEIX OBBEKTOB
KocMoca (MEeHbIMX 10 MaccaM) BHEBHBAKT CHadasa ociyabieHue
TPaBUATALMOHHOTO BIMAHMA KOJUlanca, 3aTeM ero NpeKpalleHve,
rocyle Yero MPOMCXOIUT €TI0 B3phB.

«UYepHas Oplpa», He MMeollasd HUKAKOM CTPYKTYpPH, B3phl-
BaeTcs BCHA, MO BCeMy oObeMy, BHICBOOOIMB 3HEPIMIO, PaBHYIO
SHEPIVM MWUTMAPIIOB COJIHLL. A K HaM NMPUXOIMT UaTydeHve Kea-—
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3apa. B 30He B3pEBa, HAa PACCTOAHMUAX OT HEro, U3MepseMBX
NATBIO-ECTHO COTHAMA U BoJlee napcek, ofpasyercsa (dopmi—
pyeTcs) obosiouka HOBOM KOCMIEecKon suelum. TemnepaTypa B
lleHTpe koJuanca Kak BeCcCTpyKTypHOM Maccel paBHa O°K.

23. Ecym KOJUManChH pa3BUBAKTCH BHYTPY CTapoM WapoBOi
TanakTUKM, TO VX B3PHEH MPOMCXOOAT BHYTPM Hee, Ha paHHMX
CTamMax pasBUTHMA KoJlarnca, oTnaBas CBOK MaTepuU—SHEepIVIO
nojpacTaKiyM 3Be3JaM. Eci Takas TrajlakTuka obflajaeT He-—
DOCTaTOYHOM MAaCcCoM, TO B3pPHIB ONHOI'O M3 LIEHTPAJIbHBIX KOJI—
JIancoB MOXET pas3pylMTh IaJlaKTUKY, & Mbl BUIOMM BCHBILIKY
«CBepXHOBOW» . JpyrMe 3Be3Ihl M MX CUCTEMs STOM IPaslaKTUKA
3aKpyXaTcs B CMpallbHOM BUXpE B COMNPOBOXISHUM I'as0B U
MBUTM — MPOIYKTOB B3phIBA.

B HEKOTOPHIX OBJlacTAX TallakKTUKU C OOJBUON IIOTHOCTHIO
3Be3M MOT'YT BOSHMKHYTb TakMe I'PaBUTALMOHHBIE YCJIOBUS, YTO
cOpaceBaeTCs BCS OOOJIOWKA 3BE3Ikl, OCTAaeTCs TAJIBLKO ee AIpo,
GHICTPO Bpallanileecsi B MNPOCTPaHCTBE U MU3Tydalillee Hanpas—
JIEHHYI0 3Heprup. Takue OOBEKTH Haz3BaHH [lynbcapami. UX
onpenemum Kak HEMTPOHHBIE 3BE3Mb, MMeupe OYeHb OBICT—
poe BpallleHMe ¥ aKTMBHEIE 3OHBEI MAJyYEeHMM B IIMPOKOM IMana-—
30HE BJIEKTPOMATHUTHBIX BOJIH.

K HMM OTHECIIM TaKXe M CHUCTEMHl NBOMHEIX 3Be3]], OOHa U3
KOTOPEIX JIMOO HEMTPOHHaA, JMOO «YepHas mppa». [IpyumHOM
NATydeHNs ABNAETCH NajeHue BellecTBa OCEMHONM 3Be3mpl (ak-—
Kpeuysa) Ha aHOMaJIbHY.

24. Orciopa cienyeT, 4To BcejieHHasi He SABJISIETCS MOPOXIe—
HMeM «CBepxB3phBa». OHa ABNSETCHA ONeTHMleM IUMTENIbHON 3BO—
JEOLIVI MaTEpVM NMPOCTPAHCTBa — BPEMEHM, MMyJIbCUPYIIETO OT—
IEeNbHEMY CBOVMMM SOHaMM. I'Ie-TO NMPOMCXOIUT CXaTue MaTe-—
pyM C nocnenyoiuyM ofpa3oBaHMEM KoJUlalca — «KOHLIOM 3BO—
JIOLMM 3BE3OED; I'Ae-TO NMPOUCXOIUT €TO B3phlE C ofpazoBaHMeM
HOBBIX 3BE3IHEIX CMCTEM M HOBEIX SUeeK KOCMOCa — Hayajlo 3BO-—
JUOLVY. HOBOW XUSBHU .

25. 5 npyen K yOeXOeHMIo B TOM, YTO BCeJIeHHas MOpoxX-
IeHa He «CBEpPXB3pPHEBOM». Ee Nopommsn MUKPOMMP NMpPOCTpaH—-
CTBa — BPEMEHM, Hadallo KOTOPOTO McuYeszaeT B ee IUIyOMHAaX.
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VIMEHHO OTTYHa, W3 STUX IUVIyOMH, MCXOOST ABJIEHME I'pPaBuTa-—
LV M NPUYMHA BEYHOTO-OECKOHEYHOT'O OBVKEHMS MaTepyy Ha
BCEX YPOBHAX PA3BUTHUA OKPYXKAOIWETO HAC MMposmaHud.

Boreo cynbOH YEJIOBEYECTEO OKa3aJIoCh MEXTY MAKpO— U MVK—
poMmpamyi. CTpeMIeHME YeJIOBEeKa K MO3HAaHMI0 OKpyXaiolen
OEVICTEUTENIBHOCTY BaCTARIAET JIONEN MCKATh OTBETH Ha OCTaBR—
JIEHHBE BOMPOCH O MNPUUYUMHAX PABIIMYHEX NPUPOMHBIX SIBJIEHMA.
Haxonsa OTBETH Ha 3TU BOMPOCH, YEJIOBEK COBEPIEHCTBYETCS
caM ¥ COBEPUWEHCTBYET CBOM GhIT, HO YacTO B yuepd OKpyXaio—
eyt ero Npupone, a 3HawaT, U cebe... «He HaBpema!» — OOITKHO
CTaTh BaloBebo.

MUKPOKOCMOC. EI'O CTPOEHME M CBOJCTBA

1. JaBHO GBUIO NMOIMEYEHO, YTO MMKPOKOCMOC OYE€Hb HaroMi-—
HaeT MaKpoKoCMOC. OHM SIBJISIOTCA CJIOBHO 3€pKaJlbHEM OTpa-—
XeHveM IpyT OpyTa, XOTA CXOICTBO JIEXAT MHOI'O IITyoxe. K co-
XaJIeHMIO, 3aIVIAHYTh Ha TUTyGuHy Bonee ueM Ha 107cM, ma u To
TOJNILKO C MOMOUBIO CIIOKHEMIUE! MCCIIENOBATENbCKOM M BEMUC—
JIATEJIBHOM TEXHVIKM, HVKOMY HE YIAJIOCh. A BeIb MMEHHO TaM, B
Ge3nHax MaTepy, CKPHBATCS BCe CaMble COKPOBEHHBIE TalHHI.

UTrobsl paCCMOTPETh CTPOEHME aToMa, ydYeHbMM ObUlM co3ma-—
HBl YCKOPUTEIM «3JIEMEHTAPHBIX YacTUL». B 3THUX I'POMO3IKMX,
CJIOXKHEeMIMX NMpubopax MCCIEenyloTCs pas3T'OHseMble IO onpene-—
JIEHHBIX SHEPIWA SJIEKTPOHE!, INMPOTOHH, ajbda-yacTmikl. Pasor-
HaHHYK0 YacTHULy HalpabBJIfoT Ha CHeUMallbHYD «MMIIEHb»,
CMOTPAT HAa YIMBUTEJIbHEIE Cledsl MonanaHMi 1 rno cienaMm ne-
JlalT BREBOIE O CTPOEHMM MMKPOMMPA .

2. BelIO OTMEYEHO, YTO pazOTHAaHHEE YaCTMLE MpY NonajaHmm
B «/lIEHb» BHIEHBAIT 0OpasoBaHMe LEJhIX JIMBHEN YacTull, oc-
TABJSIOIMX CBOM XapaKTEepHHE CJIEIE — TPeKX Ha QOTOYyBCTEU-
TeJIbHEX MaTepMallax M B MOHM3ALMOHHEIX KaMepax. BCKope Ko—
JIMYECTBO OTKPHITEIX YacTML, M aHTMYACTML, (JIETKMX U TAKEIHIX)
MEPEeBAIIAIO 3a TPY COTHU U MPONOIDKAET YBEIMUMBATLCA .

[Py 3TOM Cpeli YacTull eCTh KOOJIIOKATEID U €CTh KUBY—
e ucyesawue MaJioe BpeMsa. HeKoTophle YacTULE OBHapyxXe-—
HEI B MRITYyYEHMAX, UOYUMX U3 KOCMUYECKOTO MPOCTPaHCTEa. Bos-
HMKaeT BOMpoc: «KakyM ofpazoM 3TV YacTMLBl, HAXOHACh B KOC-
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