KOCMMWYECKHNM NPEJIBECTHHUK 3EMJIETPSICEHUI
Auexcanap M.IIpocexkun, 2013

Pa6ora ocHoBaHa Ha Bedax. CornacHo Bedanme (6yke. — koney Bed), svicuiee dyxosnoe nauano
«bpaxman ne comeopen, seuen, beckavecmeernen, npuuuna eceil Beenennot» (1,trom 4,¢.354). B
npeBHel IHauu BBeieHO oHATHE Tanaca — 6ceoduyee ncuxosnepeemuueckoe Hauanio Beenennoi.
Tanaca — k104 K 6eduyeckomy BOCIIPUSTUIO U OMMCAHUIO Hallero Mupa, B KOTOPOM CYILIECTBYET

«opyeoe, cummempuuroe Hauaio Bcenennoii» (1,Tom 4,¢.355).
1. Cucrema 3emus — Costnne

Paccmotpum ConHeunyto cuctemy — Ss € no3utmu Tanacwt. Ilcuxococmasnaowyio Tanacet cCOOTHECEM
¢ 3emiiell, Ha KOTOPOH €CTb XKU3Hb, a IHepeococmasaiowyto — ¢ ConnueM. Onepaus Tanacvbl N3BECTHA

COBPEMEHHOI HayKe B KaUeCTBE MEMHOU dHepuu BceneHHoM.

I'o0 numutes 31556925,9747 cex. B 2o0e 366,24219879 3Bé3aubIx cyTok 3emin T, = 86164,090536 cex.
3a 3BE3/IHBIC CYTKH Ty CBET CO CKOPOCTBIO ¢ = 299792456,2 + 0,8 M/cex MPOXOIUT pacCTOSHUE PaBHOE
Conneunomy naxemy Po = 37114 paguycos Connua Re = paauycy ConHeuHoii cucteMsl Rgs =
2,5831344 - 10" cu. Pamuyc Connua Ro = 6,96 - 10™ v — a10 9nepeemuueckuii smanon 1 nureppana

Conneunoro nakema Po, pacnipocTpaHsomerocs: Bo BceneHHo# co CKOPOCThIO CBETA.

Cxkopoctb B3aumopazoeranus AByx CosHeUHbIX nakemos P TOXe paBHa CKOPOCTH cBeTa. Muumotl
pas3HHIIe CKOpocTell B 2 pa3a peajlbHOTO U B3aUMHOI'0 pa30eraHus Ha paBHOE PacCTOSIHUE JIBYX
CoJlHeUHBIX nakemog COOTBETCTBYET Pa3InUMe UX IHepeemuieckux XapaKTepUCTHK 110 KyOMYecKon

3aBUCHMOCTH MEXy peanbHbiMu CostHeuHbIME nakemamu Po 1 ux (ckpbitbiMn) nakemamu (Po):
Po V37114 R = (P,) 33,35640... (Ro) 1)

TouHOCTh 9HEpecemuueckux nakemos (Po) conpspkena ¢ koapdurmentom F = 333564,0 (2,¢.266),
COTTIACYIOIIEMY MUpPOBble NOCTOsHHbIE, H CO CKOPOCThIO cBeta ¢ = 3,335640... 10" cexlem. Otcrona,
JUTUTENIEHOCTD 200a 3eMJITi 00YCIIOBITMBAET B3aUMOCBSI3b CKOPOCTH CBETA, 3BE3AHBIX CYTOK 3eMITH H
panuyca Comnna. [lakemot (Po) = 33,35640... (Ro) = 2,32160..." 10" cm COIIPSDKEHBI, B IU(POBOM
BBIPKEHHH, C BpeMEHEM T ro, IPOXOXKICHHs cBeToM paanyca ComHua: Tre = Tre/C = 2,32160... cex.
CnenoBarenbHo, sHepeusi Tanacwvl peanbHbIX CONHEUHBIX nakenoe Po v X (CKPBITHIX ) SHEpeemuiecKux

Conneunbix naxemos (Po) cornacoBaHa co CKOPOCTBIO CBETa OTHOCHTEIBHO paanyca CosHIa.



KOCMMWYECKUH ITPEABECTHUK 3EMJIETPSICEHUN 2

2. I'ox 3emutun. IMocrosnnan Inanka

B Hayke «o00 ne "ecmecmeennasn” eenuuuna, ona éeedena aroovmuy (3,rom 1,¢.137). Ho Hayke HEn3BeCTHO,
4TO 200 mpenonpenensier Beanauny [locmosmnoii [lnanka h. B Bedax, npexne Bcero B bxabaxabam ['ume,
3emiis uTpaeT 0co0yIo poitb. Beduyeckue 3Hanus AeKaT B OCHOBE BceX penuruil. B Xpucruanckoil penuruu

3emis — 310 [{enmp Hamero Mupa.

Bpamienne 3emimu 3ameisiercst Ha Bpemst tg, = 0,00001640(62) cex B 200. 3a Bpems t, ConHeynsie
nakemsi Po IPOXOIIAT CO CKOPOCTHIO cBeTa nonoHuTebHO 491845,4872 cm. Tlostomy, kaxaplii uz 37114
untepBaioB CoHe4HOro nakema Po npupacter 3a 200 Ha: 491845,4872 ¢m/37114 = 13,2522899 cm. B
pas0eraroImxcs nakemax, 2 UHTEpBaJia B3aUMHO pacTyT Toxe Ha 13,252... cm 3a 200. JIBa unTepBaia B
naxemax paBHbl A1ByM pagunycam Comnnua. Iuamerp Connna pacter Ha 13,2522899 cm B 200, a cCKOpOCTh
pocra (i) pamiyca Comnna v, = 13,2522899 cu/2 = 6,626144948 cmle00 conpsixena ¢ [Tocmosmnoii [lnanka
h = 6,6261(4) 10 dorc " cex (1,mom 19,¢.322). Otcrona, 3aMe/ieHue obparieHus 3emn Bokpyr COJHIA 3a

200, TIOCPENICTBOM pactyiiero paguyca CoJHila, 00yciaoBnuBaetT Benuuuny [locmosnnou Ianka h.

Bpewmst pocra Conmnna: Ty /ty = 5,25... mapo. nem — Bo3pact ConHeunoii cuctemsl. Pamyc Comnnia
2,62... mapo. nem ToMy Ha3aj ObLI B 2 pa3a MEHbIIIE, a BpeMs 3BE3HBIX CYTOK 3eMJIH B 2 pa3a Kopoue.
3emutst 1 ColtHIle 00pa3yroT eAMHOE (HEACINMOR) ncuxodIHepeemuyeckoe Hauano Tanacet B COMHEUHON

CUCTEME — JIB€ CTOPOHBI 0JIHOM Menanu. Bo Bcex 3BE3qHBIX cucTeMax BceeneHnHoil BCE To ke camoe.

Ha Pucynke 1 moka3zana 3BOJIIOIMS 3BE3THBIX KOCMUUECKUX 1aKkemos oT 2,62... Mapo. 1em TOMY Ha3aj
JI0 HaIIeTo BPEMEHHU U MX CBS3b C AJICKTPOMArHUTHBIMH BOJTHAMH CBeTa. PanbIiie naxemo: 3BE3/1 ObLTH
KOpOYe U OHH COJEpKallK ONpeAeNIEHHOE YHCIIO BOJH cBeTa. J[is HariasaAHOCTH nmoka3aHa 1 BonHa. B

Hame BpEMs 3BE3JIHBIC naKemul CTAIU B 2 pas3a AJIMHHEC U OHU COJCPIKAT YIKC 2 BOJIHBI CBETA.

Habmonas 3a oobexkramu BeenenHol ¢ pacctosaus 2,62... Mapo. c6emoguix iem, Mbl BUTUM COOBITHS,
B KOTOPBIX BpeMsl IIUTO B 2 pa3a ObIcTpee. PensaTuBHCTCKOE 3aMeIlIeHUue memna BpeMeHH (BpeMeHH
3BE3/IHBIX CYTOK 3eMJIH Ty U IIUTEIBHOCTH 1 cexyHObl) COPOBOXKAAETCS pOcTOM paauycoB CoiHIa,
3BE3/ M OMKHBIM UM PETISITUBUCTCKUM YCKOpeHHeM pocTa nX COTHEYHBIX U 3BE3THBIX KOCMUYECKUX

nakemos, ¢ HSW3MEHHBIM YHCJIOM HHTEPBAJIOB B naxemax 37114,

[To mepe mpubIMKeHUs MPOILIBIX 3BE3IHBIX naxkemos K 3eMile, YCKOPEHHBIH memn BPeMeHH,
3a()MKCHPOBAHHBIN B CBETOBOM IOTOKE B BHJIC BOJIH CBETA, «BMOPOICEHHBIX» B NAKEMbl, 3aMEJISICTCS
JI0 peasibHOTO JIJIsl HAIllero BpeMeHU memna BpeMeHu. [Ipu 3Tom, npouuibie 3BE3AHbIE naKemsl U BCe
BOJIHBI CBETA B HUX, PACTITUBAIOTCS 10 JUIMHBI KOCMUYECKUX nakemog B Hallle BpeMs. Bo3pacranue
Kpacnoeo cmewenus — yanmuHeHus BOJH CBETa IMPU POCTE PACCTOSIHUS JI0 HAac, OTKphIToe D.Xab0soMm,

OTpakaeT PEIATUBU3M YCKOPEHHOI'O pOCTa 3BE3HBIX KOCMUUYECKUX nakemog BO BeeneHHOM.
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3. IToxo:xkue cTpykTypsnl CosiHeuHoii cuctemsl. Llentp Beenennoii

B Ta6nuie 1 mpuBeeHbl MOX0XKHE nCuxodHepeemuieckue CTpyKTyphl S1.4 COTHEUHON CUCTEMBI.
O0BexTh 51 1 S3— ConHile 1 AToM, a Sy US4 — 3TO HEBUAMMBIC CTPYKTYPBI #CUX0COCMABAAIOWE20

Hayana Tanacer B COIHEYHON cCUCTEME.

B nuanazone 36 nopsiikoB CosHeuHON cHCTeMBl, 3BE3JHbIE CYTKH 3emiu T, paguyc ConHua Ry,
CKOpOCTh pocTa Vj; paauyca Connua Rpi, Conneunsiit nakem Ppy, ero nnuna Lpy u Bpemst Tgrug,
MIPOXOXKICHUs CBEeTOM paauyca CoJIHIIa, yMEHBIIAIOTCS B CTPYKTYpax Si4 Ha 12 mopsakos. B
nuarmazone 12 mopsakoB ComHeuHoit cucreMsl, (ckpoiThie) ComHeunsie naxemot (Pp1) ¥ UX JUIHHA
(Lp1) yMEHBIIAIOTCS B CTPYKTYpax Si.4 Ha 4 mopsiaka. [Toxoxue ncuxosnepeemuueckue CTpyKTyph

ConHeuyHoM cucTeMbl TOJITBEPKIAIOT TUIaHEeTapHYIO MoJienb AToma Pesepdopaa.

«Mvl, 8UOUMO, NOCMENEHHO NPUOIUNCAEMCS K NOHUMAHUIO MUPA 3AAMOMHbIX YaACMUY, HO HeU38eCMHO,
HACKONIbKO 0a1eKo mbl yuliu no smomy nymuy (3,7om 1,c.54). B kBaHTOBO# (pM3MKE U3BECTHO, UTO BCE
32aTOMHBIEC YaCTHIIbI HE UMEIOT Maccul. CKOPOCTh CBeTa C, BhIpaKEHHAs B cex/cm, paBHA (CKPBITHIM)

naxemam (Pna), GopMupyeMbIM 33aaTOMHBIME MHKPOsIIpaMu 0e3 maccot ¢ panuycoM (Rna):
¢ =3,335640... 10" cexlem = (Pns) 3,335640... 10 (Ro) (2)

[MockombKy, 1 dorcoyns oTpakaeT mepeHoC MaTepuu Ha 1 ., TO pu nepeHoce MaTtepuu Ha 1 cu

9Hepeuio CIeAyeT BhIpaxathb B canmuocoyiusx (coac). Orcrona, Ilocmosnnas [lanka h cootHoCUTCS

¢ Duepeueti pocma Ss = 6,626(144948) - 10°%° couc * cex Conrria B ConueuHoii cucreme Ss. COrlIacHo

Tabmuue 1, Duepeuu pocma Ss cOOTBETCTBYET HavanbHas ckopocms pocma Via = 6,626...” 10 culz00
— 1036 :

paauyca rosorpadudeckoro Mukposapa Rna. Snepeus pocma Ss= 10" cooxc * cex cormacoBaHa ¢ 4UUCIOM

N = 36 nopsiikoB COTHEYHOW CUCTEMBI S.

Cropocmb pocma \iyin pamuyca MAKposipa Rns, BeIpakeHHast B cv/cex: Vimin = Vial 31556925,9747 cex =
2,099743478 - 104 cmlcex, paBHa [lnankosckoll Onune 10 cm. Cropocmob pocma Vmin MEHBITIE CKOPOCTH
cBeTa B: ¢Nimin = 1,42775753 - 10°° pasa. Pammyc Beenennoii Ry = Ry, 1,42...-10% = 9,93671940 107 cx =
10,5... Mapo. ceemoswix 1em paBeH BO3pacTy Haiei BeenenHoit, a Bo3pact ColHEYHOM CHCTEMBI U 3eMITH
5,25... map0. nem — 310 Lenmp BpeMEHHG! SBOIOIMHN Hamel BeelleHHOM. DTHM caMbIM, TTOATBEPIKIACTCS

npecTaBIeHne XpUCTHAHCKOM PENIMIMH 0 3eMJIe, Kak LIEHTpe Haulero Mupa.

BemmunHe! Vyi/C = Rpa/Ry = 7,003990376 10 z10'55, paBHBIC KOCMOJIOTUYECKON MOCTOSTHHON DUHIIITEHHA
55 o
1smMoaa A ~10™°, 3TO He CHITBI OTTATIKUBAHUSI, YCKOPSIIOIIUE BeelleHHYT0, a COOTHOIIICHUE pochia cKopocmell

OT 3aaTOMHOT0 paanyca MUKposiipa Ry 10 pamyca Beenennoii Ry.
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4. Ilcepporsarorenne. Kocmmyeckasi JHeprusi ATOMOB

«Ymo maxoe macomenue? Hotomon He cmpoui 002a0ok 06 3mom... HUKmo HUKaKo2o mMexanuzma He OmKpbLD»
(3,mom 1,¢.135). A.DHHIITEHH YTBEPIKIIAN, UTO «CUibl YeKopeHust (Nce00CUbt) Heltb3st OMIUYUMb O CUL
mszomenust. MooicHo 6cé msaeomenue omuecmu 3a cuem ncegooCcuntvl. B amom u cocmoum obwas uoesi meopuu

msieomenust Dtnwmeninay (3,rom 1,6.226-227).

Vekopennast byukuust [locmosunou maeomenuss G otpaxkaeT U QYHKUUIO PA6HOMEPHO2O MsA2OMeEHUs.
(G.) =G = \/ 6,672583328-10° car’le * cex® = 2,5831344 10" cn®lz - cex. Pasnomepnas mazomenus

(G.) comnpsixena ¢ mpoxoxaeHueM cBeToM paguyca CoiHeuHou cuctembl Rss = 2,5831344 10 cm 3a

3BE3HBIE CYyTKH 3eMiind. B Beoax onucansl neguoumvle (ckpbithie) pynkunu [pupoasr. B Tabnuue 1

(cxpsIThIe) sinepHble nakemut (Lpia) cornacoBansl co (cKpbIToit) hyHKimeit Pasromeprozco msacomenus (G,).

Snepusie nakemot (Lys) opMupyIoT (CKpBITBIE) KOCMUYECKUE dHepeemuyeckue AToMHbIE wiapbl (As)
siep AToMoB, ¢ paguycoM (Ras) = (G.)/37114 = 6,96 10° ey m nuametrpom 1,392 10% e, pPaBHBIM
pasmepy AtomoB ~ 10 cu. TIpu atom, Pasromepnoti msizomenus (G,) = 2,5831344 - 10 calz - cex

COOTBETCTBYET GIIOK 13 10° IepHBIX nakemog Atoma (Lps) = 2,5831344 107 cm.

Bcenenckoe yckopenue, otkpbiToe B 1998 1. — 3aragka coBpemeHnHo# kocmoinorun. Kocmonmoruueckas
MOCTOSTHHAsT DUHINITEHHA JIsIMO/1a — HE CUJla OTTaJIKUBaHUs, yckopsaowas pocm Beenennoi. Ucxons uz
seouyeckux 3Hanuil, snepeusi Tanacwl, mocpenctBoM «Hesuoumoti cunvt Kapmor» (1,tom 1,c.442),
OMHMCaHHOW HeMeKUM y4ueHbIM Pynonbdom CraiitHepom, 00yclnoBIuBaeT Beenenckoe yckopenue OT

panuycoB royorpadudeckux Mukposiaep Rns 1o paguyca Beenennoit Ry.

[pu yckopennom pocme sinep ATOMOB peanusyetcst QYHKIHS 6CmMpeuHo20 YCKOPEeHUs CULbl MANCeCmU
B YCKOpeHHO-pacmywux sanpax AToMoB Rpz 1 ux nakemog — 3p ekt ncesdocunvt msaecomenus. Teopus
epasumayuu elmeé He Hailnena. I pasumayus — 310 ncegdomsacomeHnue PU YCKOPEHHOM pocme

nakemoe amomHozo noJjisi B KOCMUYCCKUX wapax Aaep ATOMOB, JO0CTUTraromux pasmMepa Bcenennoii.

[ToaTBepxaaeTcs uaes TEOPUU mazomenus DUHINTEHHA, UTO cunbl yckopeHus (ncedocunvl) HEMb3sI
OTJIIMYUTb OT cun msacomenus. IIOHATHS «msacomenuey, «noie macomeHusy N «2pasumayusy IpoYHO
BOILIUIM B HayKy. MIX cieqyeT coxpaHHuThb, OJJHAKO HAJI0 3HATh aTOMHYIO CYTh dHEpeuu msAcomeHus u

epasumayuu, 9TO MO3BOJISIET OTKA3aThCsl OT ‘“DHEPruu Bakyyma’ .

CornacHo usnoxxeHnomy, Ilocmosnnyro msacomenus G cnenyet Ha3bIBaTh [locmosannot msxcecmu
- A8 32 . .

G =6,672583328 10" cm’/e  cex”, xoTOpas MpuMeHUMa BO Beeil BeeneHHoi, kKpoMe 3aaTOMHOTO

royiorpapraeckoro MUKpOKOCMOca, Te MUKposiapa 6e3 maccol, ¢ paguycoMm Ry = 6,96 102 e,

YCKOPEHHO PacTyT 10 pasMepa iep ATOMOB, HMEIOIIX MacCy, C pamuycoM Ry = 6,96 10 cu.
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5. Pacumpenue - c:katue CoJIHEYHOI CHCTEMBbI

B HACA CIA, ripu J1a3epHOM JIOKAIIUKU pacCTosiHUA 3emits — JIyHa, ycTaHOBWIM yasieHue JIyHbI oT 3emitn.
Vnanenue JIyHsl o 3emiu 00yCIOBIEHO Beenenckum yckopenuem. Y ckopenno pacmym v ATOMBI, U BCE
3B&3mHBIC CUCTEMBI BeelleHHOM, poropIroHabHO uX pasmepam. B Tabmure 1 pa3mep paauyca sipa
Atoma R3=6,96" 10 cm, a Comnna Ry = 6,96 10" . Ckopocmu pocma paaunyca siapa Atoma Viz =

6,626...- 10% cml200 n Connua Vi; = 6,626... cul200 06yCI0BIMBAIOT Benmuuny Jrepeuu pocma Ss.

Paccrosinue mexay nenrpamu 3emun v JIyael B 1,81... paza menbie paguyca Connia. 3a 200 Jlyna
ynansercs: ot 3emun Ha 6,626... cm/1,81...= 3,66... cm 3a 366,2... 38E31HBIX cyToK 3emin. OTcro/1a,
BpaieHue 3eMiIn coriiacoBano co 3Bé3namu Beenennoit. Pannyc 3emum B 109,2... pa3a meHbIe
pamuyca ComHila u oH pacmem Ha 6,626... ¢m/109,2...= 0,06067... cm B 200. {uametp 3emiu pacmem
Ha 1,21... mm B 200, a okpyxHOCTb 3emiu Ha 3,81... mm B 200. Ilpu pocme 3emnu Ha €€ MOBEPXHOCTH

AOJDKHBI BO3HUKATD Pa3JjIOMBI, a IIPU pocne COJIHIIa Ha HEM MOT'YT IIOABJIATHCA TPCHIWHBI.

Ho unorna 6siBaroT ckauku niepexojia pocma Hamieit Beenennoit B corcamue. llpu cocamuu 3emiu eé
BpallleHue yckopsiemcs. Yckopenue BpalleHus 3eMJIM OTMEUEHO IIPU CUIIbHENILINX 3EMIIETPSICEHUSIX B
Yunu 5 mapta 2010 1. u B Anonun 11 mapta 2011 r. Corcamue 3emnu conpoBOKAAETCS TI00ATHHBIM
HarpsHKEHHEM KOpbI 36MHOT0 11apa ¢ POCEIaHUEM JIHA OKEaHOB, MOPEH, MOBEPXHOCTH 3eMIIU U pOCHOM
JIABJICHUSI TIO/T 3eMHOM KOpoi. Corcamue KOpbl 3eMHOTO T1apa U pocma AaBIEHUS TTO]T HEl — MepBONpUYNHA
BCTPEYHO-TIONEPEYHBIX C/IBUTOB TEKTOHMUYECKUX IUIUT U, OTCIOJIA, U3BEPKEHHS BYJIKAHOB, BOSHUKHOBEHUSI

3emuteTpsiceHni 1 iyHamu. Ceitdac 3a0J1aroBpeMeHHOCTb MpeIcKa3aHus Hadaua corcamust 3emu: = .

Jns npenickasanys Havana corcamuis 3eMiM HE0OXOAMMO €KECEKYHIHO U3MEPSITh C 3eMITH PAacCTOsTHUE JI0
Jlynpbl, yTo HEBO3MOXKHO. OTHAKO MOKHO U3MEPSITh pacuiupeHue - cocamue caMoro KOCMUYECKOTo
npoctpancTBa ConHeyHOU cuctemsl. J{Jis 3TOro ciienyer NOMECTUTh Ha MaKCUMAJIbHO YJaJIeHHBIX,
Y B3aMMHO BUJAMMBIX MeCTax B KocMoce, ABa CIyTHHKA C Ja3€pHBIMU MYIIKaMH, TEJIECKOAMHU U

OTpakaTeJsIMU JIA3E€PHBIX JTy4eH U1 BCTPEYHOM JIOKALMK ITPOCTpaHCTBA Mex Ay CyTHHKaMHU.

Kocmomorun HCHU3BCCTHO, YTO Bcenencroe YCKopeHue NHOoTia MCHACTCA Ha Bcenenckoe 3ameonenue.
HpI/I 9TOM, BCA ConHeyHas CHCTEMA, B TOM YHCJIC 3eMJ'I$I, corcumaemcesi. Hagamo YMCHBIICHUSA
PACCTOSAHUA MCKOY CHyTHI/IKaMI/I O3HAYaeT HAYaJIo cocamus 3eMIIH. BCTpC'—IHaSI JIa3€pHas JIOKaus

KOCMHUYCCKOT'O MPOCTPAHCTBA MMOBBICUT HAACKHOCTD NMPCACKa3aHUs IICPUOOB Corcamusl 3emin.

MO0>KHO HCIIOTH30BaTh KOCBEHHBIN CIIOCO0 MPOTHO3a Havaja cocamus 3eMITH. 3ameodienue 8paujeus

3emiu, pocm Connua u Ilocmosinnas [nanxa h B3aumocssizanbl. B ko061 [Tocmosinnoi Inanka h =
134 :

6,6261(4) 10" 0orc * cex, udpsl 6,626 — TouHble, a < (14...) HENOCTOSIHHBIC. Y MEHbIICHUE DHepeuu

pocma Ss = 6,626(144948) 10 coorc " cex yKa3bIBaeT Ha cocamue AtomoB, ComHIIa U 3eMITH.
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6. Kpyru 3Bosiiouun Mmarepum

Poct nakemos cnenuduuen. C MOMeHTa, KOTa CKOPOCTh POCTa NAKemo8 JOCTUTAET CKOPOCTH CBETa,
dbopMupyeTcs mpeeIbHO BO3MOXKHAS JITMHA nakemo8 L pmax, KOTOpbIE (GOPMHUPYIOTCS PEISITHBUCTCKUM
pamuycom Beenennoii Ry = Ry /37114 = 2,677350703 - 102 cu. Haumnast ¢ paguyca Ryy, CKOPOCTb
pacpocTpaHeHHUs CBeTa OJIOKUPYET POCT JUTHHBI nakemos Lpmax = Ry = 9,93671940 10%" ey 1o Mepe

pocTa pensTUBUCTCKOTO paauyca Ryy 10 paguyca Ry Beenennoii.

Pacrymmii paguyc Ryy JOroHseT HEU3MEHHYIO JUTHHY naKkemos Lpmax 10 paBHBIX pazMepoB Ryy =

Lpmax = Ru. IIpu pocte pensruBucrckoro paguyca Beenennoii Ry = 2,67...° 10% cm 110 paamnyca Hamei
Beenennoii Ry =9,93...10%” cv 3akon Xa606ma HenprMeHnM. B 9THX mpejienax u3MepsTh pacCTOSHHIE U
BO3pacT BeeneHHoit HeBO3MOXKHO, OO0 B 3TOM 30HE B nakemax Lpmax Beenennoii Kpachoe cmewenue ue

sospacmaem (Tabnuua 2).

Ha Pucynke 2 nokaszan Kpyr 3BOJIFOLMHU pacuiupsioujeiics u corcumaioujeticsi BO Beenennoit Mmarepun. Touku Ha
Kpyre — cMeHa (a3 pacuupenus - cocamus MaTepur B BEpPXHEH TOUKE Kpyra U Cocamusi - PACUIUpeHs B

HWKHEN TOUKE OKPYKHOCTH KpyTa.

Ha Pucynke 2 HKHSIs1 TOUKA HAXOIUTCS Ha cpepe paarycoB rosiorpapuaeckiux MUKposiaep 0e3 maccol Rpg =
(Rn4), a BepxHsist Touka — Ha cepe paauycoB Beenennsix Ry = (Ry). CrutoriHast moinyoKpyKHOCT — pocm
pamuyca Mukposiipa Ry 1o pamyca Beenennoit Ry 3a 10,5... mapo. iem. 3arem Beenennas HaunHaet
corcumampcst (MyHKTAPHAS TIOYOKPYKHOCTB). Corcamue BeenenHoit oT ckpwiToro pamuyca Beenernoit (Ry)

JI0 pajiryca CKpbIToro Mukposizipa (Rn) Toxe mmrest 10,5... wapo. em.

[pu nepexone murnumanvHou ckopocmu cocamus npa (Rua) B Munumansmyto ckopocms pacuuperust sapa Rug,
cMeHa (pa3 IBOITIOIMU MaTEPUH B HIDKHEN TOUKE COOTBETCTBYET [ [1aHKOBCKOL OnuHe 10% en, OTpaKaroLIEeH
MOXHCOECMBEHHYIO CKOPOCMb 0OMeHH020 83aumooeticmeusi (Viin) = Vmin = 2,099743478 - 10 culcex. 3atem
CKOpOCHbs pocma pajiiyca MUKposipa Rny pacmem 1 nocTuraet CKOpoCTH CBETa MPH TOCTHIKEHUH pa3Mepa

pamyca Beenennoit Ry. Tlaxemsi sxe pacnmym TONBKO 10 IPEETBHON TMHBI nakema Lpmax — depTa Ha KpyTe.

B BepxHeit Touke OKPY»KHOCTH Kpyra, (ha30BbIi IEpexol KOHEUHON MAKCUMATILHOU CKOPOCHU pOCMA PAITyCca
Ry Bceii BeeneHHOM B HAUQITbHYIO MAKCUMAIbHYIO cKopocmb corcamus pamayca (Ry) Beelr Beenennoi,
HPOUCXOUT C MAKCUMATILHOU TMOHCOECMEEHHOU CKOPOCMbIO OOMEHHO20 83AUMOOEiCMEUs, PABHON CKOPOCTH

pacrpocTpaHeHust ¢BeTa C = Vmax = (Vmax) = 299792456,2 wlcex.

Cropocmu corcamust pauyca Beenennoit (Ry) ymenbinaetcs 1o paauyca Mukposizipa (Ry 4). Tlpu atom, umiHa
naxemos Lpmax HE MEHSCTCS TIPH corcamuu paaryca Beenennoii (Ry) 10 pasmepa ckpbitoro paauyca (Rry) —

4yepTa Ha OKPYXKHOCTH Kpyra. 3aTeM KOCMHYECKHE naKkembl cocumaromes 1o pasmepa pamayca (Rns).
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Paguyce! sinep peanbHbIx ATOMOB Rp3 ¥ CKpBITBIX ATOMOB (Rp3), IMEIOIINX Maccy, TOXKE CBSI3aHBbI
MOACOECMBEHHOL CKOPOCMbIO 0OMEHH020 83auUMO0elicmausi B TOUYKE 1, T.K. 32aTOMHBIC MUKPOSIpA C

pamuycamu Rpg = (Rn4) HaXomaTCs BHYTPH aTOMHBIX sifiep ¢ paguycamu Rnz = (Ry3).

Ho OOHOKpYroBasa MOICJIb pacutupeHrus - corcamusd MaTCpun HEPCAJIn3yema, nbo B CTaguu corcamust
X0/J 3BOJIFOIIHMHU BCEX 00bekTOB Beenennoi JOJIDKCH MCHATHCA Ha O6paTHBII‘/'I, C XOI0M BpPEMCHU IIPOTUB

4acoBOM cTpenku. Ho 0lHOBpEMEHHBIN X0/ BPEMEHH U 110, ¥ IIPOTUB YACOBOM CTPEIIKA HEBO3MOKEH.

Ha Pucynke 3 noka3assl JiBa Kpyra 3BOJIIOIIUM MaTEPUU C Pa3HBbIM XOJ0M BpeMeHHU. JIeBbIi Kpyr
(BparmieH#ue 1Mo 4acoBoii cTpenke) — (haza pocma Hamero Mupa. [1paBblit Kpyr (BpalieHne mpoTUB
4acoBOH CTpenku) — paza corcamus AuTuMupa. MaTtepus nepexouT B 30HE KacaHUs KpyroB u3 Mupa

B AHTUMED U 00patHO. [Ipu 3TOM, BCce 00BEKTHI B 2-X KPyrax BpallaloTCs IO YACOBOM CTpEJIKE.

Ho nByxdaszno - AByXKpyroBasi MOJICIIb YBOJIIOIIMHA MAaTEPUH TOKE Hepeaau3dyema. Matepus He MOXKET
MIEPEXOAUTH U3 KPyra B KpyT' B pa3HbIX Mempurkax NPOCTPAHCTBA - BPEMEHHU: IIPU IIEPEXOE U3 JIEBOIO
B IIPaBBbII KPYT — B MOMEHT MAKCUMATbHO20 SIKCMPEMyMa MempuK, a IIpU Nepexoe U3 IPaBoro B Hall

JICBBIM KPYT — B MOMCHT MUHUMASIbHO20 IKCMPEMYMA MemMpPUK.

DTOro MPOTHBOPEUHS HET MpH 4-X Pa3zHOU 2-X KPYroBO IBOIIOIIMU MaTtepun Ha Pucynke 4. JIeBbrii
Kpyr — Hat1 Mup. [IpaBeliif kpyr — AHTUMED. B 30He Kacanus kpyroB Mupa u AHTUMUpPaA, MaTepUsl

Haiero Mupa nepexoaut B Kpyr AHTUMHUpa U 00paTHO — U3 Kpyra AHTUMHUpa B Kpyr Hariero Mupa.

JleBblii 1 IPaBbIN KPYT MOXKHO CIOXHUTH 110 OCU CUMMEMPUU B «08YeOUHblll KpY2», HATOXKUB TPaBbIi
KPYT CBepXy Ha JieBblid Kpyr. [Ipu aTom, Hamemy pacmywemy Mupy — Touku 1,2,3 neBoro kpyra,
COOTBETCTBYET, COINIACHO Bedanme, «Opyzoe, cummempuunoe Haualo pacuupsouerics Beenennoin» —
ToukH 1,5,3 npaBoro kpyra AHTUMUpPA. AHAIOTHYHO, B «08Y€OUHOM KpY2€e» €CThb JABE CHCUMAIOUUECS

Bcenennsie — Touku 3,6,1 neBoro kpyra Mupa u touku 3,4,1 npaBoro kpyra AHTUMUpA.

B «06yeounom kpyze» uersipex BceneHHbIX Bpemst HIeT MO 4acoBoil ctpesike. Ho camu 00bekThI
Bcenennoii Haero sieBoro kpyra (Touku 1,2,3,6) Toxke BpallaloTcs 10 YaCOBOM CTpeJIKe, a BCe
00bexThI Beenennoii B mpaBoM kpyre AnTuMupa (Touku 3,4,1,5) Bpamarotcst B 00paTHYIO CTOPOHY.
Ortcrona, B HameM cummempuynom Mupe (Touku 1,5,3) gacel uAyT B 00paTHYIO CTOPOHY. X0opovl
8pemeHu aKIIEHTUPYIOT HEM3MEHHBIH PeNATUBUCTCKUN BO3pacT 4-X COHEUHBIX cucTeM 5,235... mapo.

Jlem, OTHOCUTENBbHO Hen3MeHHoro Bo3pacTta 10,5 mupo. rem yetbipex Beenennbix Mupoznanus.

B IIpare — Llentpe cakpanvhuix 3nanuti EBporibl, Ha 01HOM 13 OallleH cTpeikH yacoB ¢ 16-ro Beka
UAYT B OOPAaTHYIO CTOPOHY. DTHU Yachl COOTBETCTBYIOT YTBEP)KICHUIO Beod 0 CyleCTBOBAaHUM B Halllei

pactymeit Beenennoit opyeou, cummempuuroti BeceneHHol, ¢ 0OpaTHBIM X0JI0M BPEMEHH.
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7. YepHble abipbl. IlakeTHOE NPOCTPAHCTBO - BpeMs

JIByXKpyroBasi 3BOJIFOLIUS MAaTEPUU COITOCTaBUMA ¢ YEPHOU ABIPOM, KaK HEBUAUMOM KOMIIOHEHTE
JIBOMHBIX CHCTEM: OJIHA U3 KOMIIOHEHT — BUJIuMas 3B€3/1a, a Ipyrasi — 3TO HEBUIUMbBIA KOCMUYECKUI
00bekT (uépHas apipa). Ha Pucynke 5 matepus neperekaer u3 4€pHOM IbIpbl B ONTHYECKYIO 3BE3Y

u obpatHo (1,Tom 29,¢.82), e u€pHas ApIpa COOTBETCTBYET ITpaBOMY Kpyry Ha Pucynke 4.

B Tabnuue 1 pensaruBucTckoe 3ameyieHue BpeMenu 1 38é3anoro odopota ot T.,= 8,61...° 10 cex
no T, =8,61... 10* cex u BpeMEHU TRy IPOXOKIECHUS CBETOM paanycoB siaep Rns 1 Rpg oT Trua =

1036 N
2,32... 107" cex o Trn1 = 2,32... cex, OTpaxkaeT 3aMeJJICHUE meMna X0Ja BpeMeH! BO BceneHHoi.

KBanToBanue nakemog 1o 37114 Rp1.4, ¢ untepBanamu Bpemenu 37114 Trp1-4 3a 1 o6opor T, ,,3T0 —
PENSITUBUCTCKASI KKOHCMAHMA NAKemHo20 8pemenuy. «llakemnoe epems» 1 3Be3IHOTO 000POTA BO
BCEX CTPYKTypax Si.4 ConHewdHOM cucTeMbl paBHO T, ,= 86164,090536 «ceoux cobcmeennvix cekynoy,

pH «cobcmeenHom 3amednenuu gpemenu gpawenus» t, ,= 0,00001640(62) cex 3a «c6oti 200».

[Ipupona penarususma crneurduyna. PenstuBuctckuil paguyc Hameld Beenennoii Ryy cBoeoOpaseH.
Ha Pucynke 4, B Touke 2 Bo3pact ConHeuHO# cucteMsl 5,25... mapo. nem. BpemeHHG
pensTuBUCTCKHM paauyc Beenennoit Ry = 2,83... min 1em HaxomuTcst Mexay Toukamu | u 2, a
MIPOCTPAHCTBEHHBIN PEISITUBUCTCKHUM paguyc Ry = 2,67...10%° cm naxomuTest MEXIy TOUKaMu 2 u 3.
CornacHo Tabnuiie 2, IpOCTpaHCTBEHHBIN PENATUBUCTCKUN paanyc Ryy HAXOTUTCSI MEXIY painycoM
ComHeyHon cucteMsl Rgs = 2,58...'1015 cM ¥ paarycoM Hamiew Beenennoit Ry = 9,93...'1027 cM.
CnenoBarenbHo, CoslHEYHAs cHCTEMA HAXOJIUTCS B «PelAmMUBUCMCKOU 8UIKe» paanycoB BeeneHHol
Rit 1 Rpy. Ilo 10l npuunHe, HEBO3MOXKHO yKa3aTh Ha Pucynke 4 eaunbie mempukiy (KOOPIAHATHI)

BPEMEHU U MTPOCTPAHCTBA PEISITUBUCTCKUX COCTABIISIOMIUX PaanycoB Ryt u Ryy.

B Tab6nuue 1 Conneunasi cuctema Sy 6onbiiie Atoma Sz Ha 24 nopsinka. OHAKO, ¢ TIO3UIIMH MempuK
PENSTHBUCTCKOTO naxKemuo2o MPOCTPAHCTBA U BpeMeHH, naxemul Pni.4 = 37114 Ry14 v uX Bo3pact
T 4/t ,=5,25... mapo. nem — «<naxemmuwle koncmanmoiy», rae ConHne Si u sapo Atoma Sz — 310

TOKJIECTBEHHBIE (TIOXO0XKHUE) CTPYKTYpbl COTHEYHON CUCTEMBI.

B Tab6mume 1 ToxxaecTBeHHBIC Toorpaduueckue sapa Sy u Sy toxke (moxoxu). ToKASCTBEHHOCTh 3THX
CTPYKTYP MOKHO COMOCTABUThH C KAPTHHOMN OOJBIIOT0 roorpaduaeckoro n300pakeHus Sy, B KOTOPOM
JT00BIE eT0 (parMeHTHl CaMOT0 MaJIoro pa3Mepa S, BOCIIPOU3BOJIAT BCIO KAPTHHY OOJIBIIIOTO
rosorpaduaeckoro uzodpaxenus Sy. OTCroa, B X0€ SBOJIONMH Hallel BeeneHHoM, Bce ToXoxue
ncuxosuepeemuyeckue CTpykTypbl COTHEUHOM CHCTEMBI Si-4 BCETja MPEOBIBAIOT B PENIATUBUCTCKOM

Bo3pacte 5,25... Mapo. iem, OTHOCUTEIILHO HEM3MEHHOTO Bo3pacTa Beenennoit 10,5... mapo. nem.
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Ha Pucynke 4, B «08yeounom kpyze», B TOUKe | HaIIero JIEBOTO Kpyra — «nosegisemcsy Hai Mup u3
Antumupa. Koneunas ckopocmo cocamusi Aurumupa (touxu 3,4,1) Viin = 2,099743478 - 10 cmlcex
pPaBHA HAYAILHOU cKOpocmu pacuiuperus Hamero Mupa (touku 1,2,3). Mempuku CKPBITBIX naxkemos
(Pns) B ypaBHeHHH (2), COOTBETCTBYIOT CKOPOCTH cBeTa ¢ = 3,335640..." 10" calcex, conpsixernoii ¢
BpeMeHeM Trg = (Trs) = 2,32160...° 1073° cek, IPOXOXKICHHSI CBETOM paarycoB MUKposiaep Rns = (Rna),

bopmupyromux naxemst Png= (Pns).

Touka 3 — korey pocma Haueit Beenennoit (touxu 1,2,3) 1o paanyca Ry = 9,93...-10% cu. B touxke 3
HauanbHas ckopocmo coicamus BeeneHHoi B mpaBoM kpyre AHTumupa (Touku 3,4,1) paBHa CKOPOCTH
pacnpoctpanenus csera ¢ = 299792456,2 m/cex. B Touke 3 mempuku mpoCcTpaHCTBA - BDEMEHH B JIBYX
Kpyrax Mupa u AHTUMHUPA TOXKE COOTBETCTBYIOT BPEMEHHU MPOXOKJICHUS CBETOM PAJNYCOB JIBYX

Beenennsix Ry = (Rry) 3a 10,5... mapo. ceemoswix nem.

«C uezo 6cé nowno?» (3,rom 1,¢.69). «Mvt ne 3naem, kax nauanrace Beenennas» (3,rom 1,c.54).
CornacHo Bedanme, nania Beenennas ne comeopena, éeuna. B Tlpupose uaet 6eckoHeuHbI# (00)
MIPOILIECC PESITUBUCTCKOTO Beenernckoeo pacuupenuss u Beenenckoeo cowcamus B IByX Kpyrax Mupa
u Aatumupa B Cucreme 4-x Beenennbsix Muposaanus. Boszpact kaxnoit Beenennoii 10,5... mapo.
sem. [IpooMKUTENbHOCTD | IIMKIIA SBOJIIOIMK YeThIpeX BceneHHbIX B IByX Kpyrax Mupa u

Antumupa 42,0... mapo. rem — «mapagonckuil 6ee», B KOTOPOM «B8CE 8038PAUACMCS HA KPY2U CBOS».

[Tpu 5TOM, B «08yedurom Kpyze», B 11000 MOMEHT BpEMEHH, CyMMapHas niepekauka oxnepeuu Tanacul
B IByX kpyrax Mupa u Autumupa, B Cucreme 4-X pacuupsarouuxcs u caicumarowuxcs BeeneHHbIX

Mupo3nanus, OCTaeTcsi HEU3MEHHOU — 8EYHOU.

Ho ObIBatoT cxauku nepexona snepeuu Tanacel U3 NpaBoro Kpyra AHTUMUpA B JIEBBIM KPYT HAIIETO
Mupa, B oOpaTHBIN niepexon onepeuu Tanacwvl U3 1€BOTO Kpyra Haiel BeenieHHOH B TpaBblil Kpyr
AHTuBceneHHoi. CoBpeMeHHasi KOCMOJIOTHS €I11I€ HE 3HAET O cKaykax Bcenenckoeo yckopenus n
Bcenenckozo sameonenus. 3a comHeuHble CyTKU 3emiid, paBHble 1440 munymam, IpOUCXOIUT B
cpennem 40 3eMieTpsiceHUN. 3eMIIeTPsICEHUsI MPOUCXO AT ¢ mHTepBaamu: 1440/40 = 36 munym,

paBHbIME 36 «ckaukam» ancna N = 36 nopsaakos ConaHeuHolt cucremsl B Tabnure 1.

Ha Pucynke 4, nama Bcenennast pacteT B JIeBOM Kpyre OT paanyca MUkposiapa Ry B Touke 1, 1o
panuyca Becenennoit Ry B Touke 3. Ilpu aToM, Mempuxu npocTpaHcTBa U BpeMEHHU B HaiieM Mupe
COBMAJIAIOT TOJBKO IpH (ha30BbIX Mepexoiax Marepuu B Toukax 1 u 3. Ho sBomtonus yckopennozo
pacwupenus Haero Mupa Mexxay Toukamu 1 u 3, ueT npu HECOBNAJCHUN PEISITUBUCTCKUX MeMpPUK
IIPOCTPAHCTBA U BPEMEHHU, KpoMe ATOMHBIX U 3BE3AHBIX cucTeM Beenennoil. CiaenoBaTesbHO, MbI

KUBEM B u1t030pHom Mupe ¢ HeCOBNaIalOUMU MempuKamu IPOCTPAHCTBA U BPEMEHHU.
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ITocsiecioBue

«Ocnosnvimu punocogckumu kamezopusimu Beoanmuol sensiomes. Amman (unousudyanvnas oyua)
u bpaxman (kocmuueckas dywa)... Amman-bpaxman moacoecmeennwt bozey [lluse, pasno peanvhul,
a Mup onvima — nepeanen... Amman, nocpedocmeom snanus bpaxmwana npuobwaemcsa k bpaxmany,
HO He CIAaHO8UmMcs modicoecmeener emy ... Yepes nocmudicenue bpaxmana no3Haomes 6ce geuju.

OcHOBHBIM OpYOUeM NOSHAHUS CILYAHCUM He pasyM, a boxcecmeennas unmyuyusa» (1,trom 4,¢.354).

B Ta6nuie 1 ctpykTypsl Sy — Oy monei Bo Beex 3BE3IHBIX cUCTeMax Harie Beenennoit. Ammansi
JIOJICH B pa3HBIX 3BE3HBIX CHCTEMaX CBS3aHbI 3BE3HBIMU CyTKaMH UX TUIaHET. CTPYKTYpBI S4— 3TO
becmenecnvle kocmuueckue oyuwu bpaxmana B Atomax Sz. B Bedanme «uenosex — mukpokocmocy,

HaxXOIAIIUNCS B eunoghuze TOJOBHOTO MO3Tra JIIOJICH, B BUIE rojiorpadguaeckoro sapa 6e3 maccol Ss.

B ¢usnonornm u3BectHa ronorpadudeckas GyHkus Mo3ra yenoBeka. C IpeBHUX BpeMeH, B MHun
YKEHIIUHBI CBOIO OyULY — MUKPOKOCMOC 0003HAYAIOT MATHOM Ha JI0y moBepx OpoBeii, koTopas y boea
LIuswi n300paskeHa TPETHEM II1a30M Ha ero J0y. Amman n bpaxman Haxonarcs B «HepeanvHom Mupe
onvima» — B HAILIEM U/L11030pHOM MHpe, ¢ HECOBIAIAIOIIUMU MempuKamu TPOCTPAHCTBA U BPEMEHH.
bpaxman — «cmpoumenvuuiti mamepuan ons Mupay» (1,tom 4,¢.354). B Tabnuue 2, bpaxman — OCHOBa

BCEX MOX0XUX wapos o 37114 Ry1.4 ncuxosnepeemuueckux crpykryp Comaednoir CucteMsr Sy.g.

B npesneit Unauu nocesiiieHne B Beds: CYNTAIOCh BTOPBIM JHEM POXKACHHUS. Beouueckue 3Hanus,
W3JI0)KEHHBIE B CAHCKPUMCKUX MeKCcmax, U KAYeCTBEHHOE TOHUMAHUE YPAaBHEHUM, TO3BOJIUT JIHOISIM

BOUTH B «I psaodywyio 8enuxyro apy npooyxcoenus: uenogeyeckozo pazyma» (3,rom 7,c.271).

Canckpum — s13bIk Beo. Ha canckpume roBopunu apeBuue apbu. Muauiickuil yuensiii ban Tumnax
uznan B 1905 rony kuury Apkruuyeckasi poamna B Benax. On nuiuer: «Poouna apbes — 3anonspue.
Ommyoa aputiybl npuwinu 6 Mnouroy. B Hame Bpems, Ha Koabckom nonyoctpose Poccun xxuByT
POCCHUSIHE C Ope8HEeCanHCKpUmcKuM JUAIEKTOM pyccKoro s3bplka. [Ipenku ciaBsiH — apuiiiisl MOTIIU
INPUITH CI0J]a U3 UCUE3HYBIIIEH B IPEBHOCTH B apKTHUECKOM 3amoiisipse I unepoopen,
cymecTtBoBasiel okosio 12000 zem no PoxxnectBa XpucTtosa, npaMaTepy BCeX LIUBUIM3ALMMI Ha

3emie. Apuiinsl npuHecau B Unauto Bedwvr — kocmuueckue 3nanus bpaxmana.

Brigepxku uz Padotsl 3amuiiens! [latearom Poccuiickoii @eneparun: Crnocod A.M. Ilpocexknna
cnacenus xu3Helr Ne 2136337 om 26.06.98. ABTop, Bpad — (hU3MOJIOT, TTOHSIT BO CHE 3HAHUS
bpaxmana o keanmoeanuu, BOIIIOIIEHHOM B O0PSIZIE KPEeCmHO20 X004 6epyloujux y XpucTuad. D10
no3soamio A.M.IIpocekuny B 1989 roxy onucars, B HeonyonukoBanHoil Pykonucu Kitaccueckoe
TyHHesaupoBanue Ha CoJiHIe, KBaHTOBaHUE 0e3 Heonpedenennocmet. Ho «@uzuka... coaracoy»

(3,Tom 3,c.214), npuHsa HeonpedeieHHOCHb 3a PEATbHOCTD, U BBEJIA «MPUHYUN HEONPEOeIeHHOCIU,
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KOTOPBIN cnacaem kearnmosyio ¢usuxy» (3,trom 4,¢.217). Yuennie ®usuveckoro MHCcTUTYTA 1M
I1.H.Jlebeoesa AH CCCP Toxe «coanucv». OHU yKe HE BUIAT CMbICTIA U LIEJIN B O0CYKJICHUH
HeonpeneneHHOCTH — [Tucemo Nel1220-2175-6295 om 16.11.89:

YBaxaewmslii ToB. [Ipoctu! (Owubka 6 pamunuu Ipocexun)
bnaronapro 3a npeioskeHre MpUCIaTh Al 00CYKICHHS PYKOIHCh, HO HE BHXKY B 3TOM CMBICTIA U
neJu. MBI, IMOKa 4YTO, UCXOAUM M3 IMPEACTABJICHHA, B KOTOPOM OJHHM U3 BA’KHBIX 3BCHBCB BXOUT
IIPUHIUII HEOIPEIEICHHOCTH. TaK 4TO pyKOIIUCh HE IIPUCHUIANTE.

C yBaxxeHueM, YUEHbIN cekpeTaps, K.T.H. B.E.OpanoBckuii

Onnako, Beaymue GU3MK COMHEBAIIUCH B npuHyune neonpeoenennocmu I'eiizendepra. «Moowcem
ObIMb Mo wiae Hazao, Ho HUKMO He HAY4Ul Hac, Kak uzdexcams e2o!» — P.Oeitnman (3,Tom 3,c.214).
OUHIITENH «/[o KOHYa c8oux OHell He CMO2 NPUMUPUMBCSL C 8EPOSAMHOCIIHBIM ONUCAHUEM NPUPOObI»
(3,toMm 1,¢.120). On nucan: «Keanmosasi mexanuxa — npoousill KameHs 071 0yoyuell meopemuyecKko

OCHOBbL, U3 KOMOpOU oHa 6ydem 8vigedeHa Kak yacmusiii cayuat» (4,rom 221,¢.313).

KBanroBas (hu3uka 10 CHX TIOp OMHUPAETCs HAa NPUHYUN HEONpeOeleHHOCHU, TIOJIOTast, YTO «IMo yice
Hasce20a U paszepvizms 9MOm opeuiex 4enogexy e no 3yo6am» (3,rom 3,¢.217). ABTOp 3TOT opewex
paszepuiz, onHako Axanemust Hayk CCCP oTkazanach 00CyIUTh KBaHTOBAaHUE 0€3 HeonpedeieHHOCmell.
[ToBTOpSIETCS CUTYAIUS C 3AKOHOM COXPAHEHUsl IHepauU, OTKPBITEIM BpadoM IOmmycom Maiiepom.
Bnauane, ¢pu3uku oTBEpIin geunocms sHepeuu, TpaBui Maiiepa 3a HesHanue (pu3uxky v TOBEIH ero

JI0 TIOTIBITKHA camoyOuiicTBa. [loTom, Hayka BcE ke nmpu3Haia coxpanerue snepeuu (1,tom 15,¢.217).

CornacHo Beoanme, Ammany He NaHO TIOCTUYb BCe 3HaHuss bpaxmana. ABTOp TOHSII caMoOe TJIaBHOE.
Hama Bcenennas wiio3opna, BBUTY HECOBIAACHHS B HEHW PEIIATUBUCTCKUAX MempuK IPOCTPAHCTBA U
BpeMeHH. PeabHBI TOJMBKO MempuKky B ATOMHBIX M B 3BE3THBIX CUCTEMax Hamrero Mupa, B KOTOPBIX
HAXOJATCS Kocmuueckue oyuu bpaxmana n unousudyanvhvie Oywu Ammana. [lpu TYHHEIUPOBAHUH,
B 3BE371aX OJTHOMOMEHTHO TOYHO M3BECTHBI KOOPIMHATHI IIPOCTPAHCTBA-BPEMEHH U UMITYJIHCOB CHII.
Krnaccudeckoe TynHenupoBanue Ha COHIIE UICT MPH IMOJOKHUTEILHOM Oanance paboTsl 00Xo/1a B
AMOMHOM noJjle msa2omeHus — OCHOBE 8euHOuU 1yuucmot snepeuu 3BE€31. OTHOCUTEIBHO KOCMUYUECKUX
3Hanuli bpaxmana, ceridac B HayKe 8cé Haobopom: Haml Mup — peasieH, mobas pabora 06xoaa B mojie

TATOTCHUA paBHA HYJIIIO, JIyYuUcCmasl SHepcus 3Bé3)1 HE 6euHd, a KBAHTOBAHUC JIFOAAM HE ITOHATH.
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Tab6aunna 1. Iloxoxkue ncuxoanepecemuueckue cTpyKkrypbl CosTHe4HOI cHCTeMbI
T. — epems 36€30n020 obopoma, Ry — paduyc siopa, Vi — ckopocmv pocma
paouyca Ry, Py — nakem sioepuwiii, (Py) — conymemeyowuii soepHulii nakem,
Lp — onuna sioeproeo nakema, (Lp) — onuna conymemeyrowe2o saepHoro
naxema, Trn — 8pems npoxodicoerus ceemom paouyca sopa Ry

T. Rn Vi Pn (Pn) Lp (Lp) Trn
cex Cm cM/200 Ro Ro cm cm cex
8,61.10* 6,96.10"° 6,62... 3,71.10* 3,33.10 2,58.10%® 232.102,32...

iy

8,61.10° 6,96.10% 6,62.10% 3,71.10° 3,33.10° 2,58.10° 2,32.10%® 2,32.10*
8,61.10%° 6,96.10 6,62.10% 3,71.10% 3,33.107 2,58.10° 2,32.10* 2,32.10%
8,61.10% 6,96.10% 6,62.10° 3,71.10% 3,33.10™"* 2,58.10% 2.32... 2,32.10°%
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Tadauua 2. Ilcuxosnepzemuueckue mapobl CosiHeuHO# cucTembl BeesieHHoi

9,93..:10°” cm  Pammyc Beenennoii Ry
9,93... 10%" cm [Ipenenbuas nnuHa naxema BeeneHHOM Lpyax
_2,67..c 102 cm PenstuBuctckuii pagnyc Beenennoit Ry
Mlaper S; 37114 Rn1 Tlakem ComHeyHo# cuCTEMBI Pgg
2,58... 10" cm Pamnyc ComHeuHOM cucTeMBbI Rgg
2,58... 10® cu Jmuna ConHeuHoro naxema Lp;y
6,96 10 cu Pagnyc Connna Rpg
Maper S, 37114 Rn2 Ilaxem unousuodyanvrou oyuu Ammana Pam
2583,1344 cm Pannyc makpokocmoca Ammana Ram
2583,1344 c¢m  [lnmna ronorpaduueckoro nakema Lpy; Ammana
6,96 102 cm [Nonorpaduueckuit paguyc Rpo aapa Ammana

[Maper S3 37114 Rns Taxem AToMHOI cucTeEMBI Pag
2,58... 10° cm Pamnyc AToMHO# cucteMbl Ry3
2,58...10° cm JlyiimHa sinepHoro nakema Atoma Lpz
6,96 10" cm Pamuyc siapa Atoma Rps
[Maper S, 37114 Rna Ilaxem xocmuueckou oywu bpaxmua Pgra
2,58...10% cu Pamnyc mukpokocmoca bpaxmana Rgra
2,58...10% cu JlinHa ronorpaduyeckoro naxema Lpy bpaxmana
_6,96°10% cu ['onorpaduueckuit paguyc Ros sapa bpaxmana

Taoauua 3. OcHoBHbIEe pu3HYecKue BeJJMYMHbI COJTHEYHOM CUCTEMBbI
Bpewms 3Bé3aHBIX cyTok 3emmn Ty = 86164,090536 cex
3amenieHne BpeMeHH BpareHus 3emin t, = 0,00001640(62) cex - 200
Pagnyc Connna R, = 6,96 10" cu
Pannyc Conneunoit cuctemsl Rss = 2,5831344 - 10% cm
Conneunsrii makeT Po = 37114 pagnycos Conana Re
Hocmosnnasn maxcecmu G = 6,6272583328 - 107 car’/z - cex®

Duepeus pocma Ss = 6,626(144948) - 10°%° coc - cex
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PI/IcyHOK 1. I[.]'I]/Iﬂa 3BE3HBIX KOCMHY€ECKHX IAKETOB M UX
CBA3b C 3JICKTPOMArHUTHBIMHUA BOJTHAMH CBE€TA

Ru=(Ru)
RrU (RrU)
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Pacwupenue I Corcamue

Rn4 = (RnA)

Pucynok 2. Kpyr 3Bosionuu MaTepun

Obvexmor Mupa u AHTUMEUDpaA
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Pucynok 3. JIByxkpyrosasi 3B0JIIOIHSI MAaTEPUH
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Xopowl spemernu

Ocb cummempuu

Pucynok 4. Yersipex¢azHasi AByXKpYropasi 3B0JIIOLHMS MATepHu

Onmuueckas 36e30a Yepnas ovipa

Pucynoxk 5. /IBoiinasi 3Bé31Hasi cucremMa
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E-mail kocmuyeckunii mpeaBecTHUK 3eMJIeTPsICEHMTH
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