HWUMU Poccun

A.C. AineB

A nonyunn «3aknroveHue [locydapcmeeHHoli 3kcnepmu3bl», oT 3.02.2011, moel Hay4HOM
paboTbl, npoBegéHHOM B oagHOM 13 HUU (dry HUMN PUHKLI).

BkpaTue o paboTe.

FfopoBaa opbuta 3eman NpoxogMT NO HanpasaeHuto K CONHLY, a He BOKPYr HEro, COaBTOPOM 3TOr0O
OTKpbITUA ABNAeTcA CBeTNaHa AHaToNbeBHA TapackmnHa, Mol apyr u Koanera no pabote.

Bce nnaHetbl CONHEYHOM CUCTEMbI, BCE MNIAHETbl APYrMx 3BE3AHbIX CUCTEM, CBOW FOA0Bble
OBVXKEHWA COBEPLLAIOT He BOKPYTr 3BE3/4, a MO HAaNpPaBAEHWUIO K HUM. TOYHO TaK»Ke BeayT cebsa CnyTHUKK
Mo OTHOLIEHMIO K CBOMM BepXHMM O0b6bekTam - nnaHetTam. To Ke KacaeTca 3B€34 M Honee BepXHUX
obbeKkToB. Kyga Bbl cmoTpuTe — TyAa M MAETe, B KAaKOM HanpaBieHWW genaeTe War — B TOM e
HanpaBneHWUU aBuraeTecb ganblie. B Kakylo CTOPOHY CyTOUYHOEe ABUXKEHWE 3eMan — B Ty Ke CTOPOHY U
rogosoe AguKeHue 3emnun. DNeKTPOHbI TaKKe COBepLUAloT CBOM CYTOYHble U FrOA0Bble ABUMNEHUA He
BOKpPYr A4pa, a N0 HAaNPaBAEHUIO K HEMY.

MnaHeTbl CONHEYHOM CUCTEMDI ABAAKTCA HUXKHUMMN 0OBEKTaMM NO OTHOLWeEHMUIO K ConHuy. B To xe
Bpema, ConHUE, Kak M Apyrue 3BE34bl HAWEro cO3Be3auA, ABAAIOTCA HUKHUMM Ob6BEKTaMKM Mo
OTHOWeHMIo K ueHTpy Co3Be3ama U CBOW rofoBble ABUMNKEHMA COBEPLUAIOT NO HanpaB/ieHUo K CBoemy
BEPXHEMY (MU ULEeHTpanbHOMY) 06bekTy - LeHTpy Co3se3ama. LleHTpbl co3se3anin Hawen ManakTuKu
ABNAIOTCA HUMXHMMM OOBbEKTaMM MO OTHOWEHWUID K cBoemy 6osnee BepxHemy (MAM UEHTpanbHOMY)
06beKTy — UuUeHTpy lanakTMKM M COBepLIaOT CBOW rogoBble 060pPOTbl NO HANpPaBAEHUID K LLEHTPY
[anaKTUKKU 1 TaK ganee.

MNpeactaBbte cebe, 4To OAgHWM CyTKM 3emanm 310 oguH war. 180 waros 3emna pgenaet no
HanpassieHnto K COMHLY OT cepeaunHbl 3uMbI K cepeanHe neta (2 600 000 KMKomeTpoB).

Bropble 180 waros (Te »ke 2 600 000 KuiomeTpoB) 3emns NPoOXoauUT B HanpasieHnn ot ConHua.

Y4yéHble TeoOpeTUKM 0B6BACHAIOT HAM, YTO NIETO U 3MMa COBEPLUEHHO He 3aBUCAT OT PaCCTOAHUA
mexay 3emnén n ConHuem (Ewé 6onbwinin uanotnsm — mx «bonbluoit B3pbie»;, cnosa lMudaropa o
NMOCTPOEHUN MUPOB C NOMOLLbIO FEOMETPUU — YBAHNUBbIX 6€360XKHUKOB He YCTPanBatoT).

MNpeactaBbTe cebe, yto Bbl M ecTb 3emna. Ha makcumanbHom yaaneHun oT ConHua cepeauHa
3umbl 3eman (ga n y moboir nnaHetbl ConHeYHOM cuctembl), Bam xonogHo. Ha muHMMaNbHOM
pacctoaHum oT ConHua Ha 3emne cepeaunHa neta, Bam tenno. 3umon B ABcTpanum u KOxxHoM AmepuKe
He neTo, a Ténnaa 3uma. Kctatu, B 310 Bpema B ropoae Coun, rae TEMHbIE HOUM, NOYTU TaKXKe Tenso, Kak
B ABcTpanuu u HOxKHo AmepuKe. JleTom B ABcTpanum n HOXKHOM AMepUKe He 31MMa, a X0/I04HOE NeTo.
3TN “y4éHble TeopeTUKM” NPUBOAAT B MPUMEP KOCTEP HA PACCTOAHUKM TPEX MEeTPoB (B ydebHMKax no
aCTPOHOMMM) M TOBOPAT, YTO Tensee CTAHOBMUTCA MOTOMY, YTO Bbl MOBOPAYMBAETECH K KOCTPY TO
nepegom, To 3agom. MNycTb 3TM Aebunbl oTOMAYT Ha 4ECcATb METPOB OT KOCTPa M MOBOPAYMBAIOTCA TO
oaHUM BOKOM, TO APYrMM, @ MOTOM PaACCKaXKyT HaMm, Kak UM Tenno bbino...

CpegHaa TemnepaTypa NOBEPXHOCTM 3eMAM HAa MaKCMManbHOM yaaneHun ot ConHuA HUXKe
cpegHer TemnepaTypbl NOBEPXHOCTM 3eMIM HA MUHUMANBHOM paccToAHUK OT ConHua. — Kak MOXKHO
3TO OTpULaTL?!



CKopocTb ABUXKEHUA 3emnun

3emnAa 3a rof, okasbiBaeTca oAuH pa3 6aunxe Bcero K ConHUY M OAWH pas Aasblue Bcero. PasHuua
MeXay 3TMMUM TOYKaMM paBHa 2.6 MUAIMOHA KUTIOMETPOB. ITO U eCTb AMameTp rogoBon opbutbl 3eman
NO HAMNPABAEHUIO K COJIHLY, B TOM e HanpaBAeHWUW, KaK MU CyTouHOe ABUKeHune 3emnun. 3a rog
3emna npoxoguT 2.6 x 1 = 8 168 141 Knunometp. CKOpocTb 3emnu B CeKyHAy paBHa: 8 168 141 / 365 x
24 x 60 x 60 = 259 meTpPOB B CEKYHAY.

30 KNWNOMETPOB B CEKYHAY — HE CKOPOCTb ABUMKEHMA 3eM/IM, @ CKOPOCTb ABUMKEHUA CONHEYHOM
chepbl (NpU €€ cyTOYHOM ABUMKEHWUWN) Ha PAcCTOAHMMU 150 MUNNMOHOB KNAOMETPOB OT LeHTpa (ConHua),
roe v HaxoamTtca 3emns.

Kak Bpawiaetca 3emnsa 3a CBOM CYTKM? BpaliaeTca TBepAb M OKeaHbl. HO CKOpPOCTb ABUMKEHMUS
3emnun 259 meTpoB B ceKyHAy. Ho BeTpa mbl He owywaem. NMoyemy? — BpalaeTca He npocto 3emns, a
BCA 3emHaA cdepa, BmecTe ¢ Tponochepomn, noHochepoi, ctpatochepoi. U nmeHHo chepa 3eman
obopaumBaeT JIyHy BOKpPYr CBOEro LUeHTpa, — 3emMaun; TouyHee — JIyHAa KaK 4YacTb 3eMHoM coepbl
obopaymBaeTca BMecTe Co Bcel chepoit n eé ueHTpom, - 3emnén. JlyHa coBepluaeT cBOU cOBCTBEHHbIe
rogoBble ABUXKEHUA MO HanpaBAEHUIO K 3eM/e, a He BOKPYT Heé.

Y MeHs BO BTOpoi paboTe ecTb owmnbKa. Tam roBopuUTCA, YTO MAaHETbl COBEPLUAOT KO/bLEBbIE
ABUKeHUs BOoKpyr ConHUa. HeT HMKaKMX KObLEBbIX 40POT, BeAb 3TO BblIHYKAEHHbIE ABUKEHUA NNAHET,
a ToYHee — cobcTBeHHoe aBuKeHue (cyTku) cdepbl. ObopaymBaeTcs BCA cCOHEYHaa chepa, YacTbio
KoTopoi (nepudepuna) ABAAKOTCA NAAHETbl, C UEeHTPoOM BpalweHus (agpo) CoNHUEM, - CYTOYHble
OBUXKEHNA conHeYHol cdepbl.

Bpauaetcs ConHue (aBuratesib CONHEYHOM CUCTEMbBI MU chepbl), BPALLLAETCA M CoHeYHasa cdepa.
Coepa ConHua b6ecnnatHo BO3MT cBOMX 6e36MNETHbIX MaccaxKMpoB (nNaaHeTbl) NO Kpyry. A B KaKyo
CTOpOHy Bpawaetca ConHue? PasrnageTb CNOXKHO, r1a3a cnenuT. A B KaKyto CTOPOHY BpalaeTtca chepa
ConHua, ToXKe HeMOHATHO, TaK Kak chepa HeBuaAnMa. Ho Beab A0MKHA paboTaTb ro/10Ba, €CN YeNoBEK
— He y4éHblli nonyrai co 3BaHUAMMU. U Torga NnpuxoamT NPOCTOM OTBET: MMEHHO MaCCa*KMPbI-NAAHETDI,
KOTOPbIX BO3UT CONHEYHas cdepa, U MOKa3blBAlOT CYTOMHOE M roaoBoe ABuKeHue, Kak ConHua, Tak U
CONHEeYHOM coepbl.

KcraTtn, roa Hasag A 6bin B PocnateHTe (Ha BepeykKoBcKoi HabepexHon). Tam MHe CKasanu, 4To
Poccum HayuHble OTKPbITUA HE HYXKHbl...

CobcTBeHHble ABMXEeHUA 06beKToB
COBCTBEHHbIX ABUMKEHWNI Y KaXKA0ro HUXKHEro obbekTa — ABa BUAA.

1. CyTouHoe pBuKeHMe ob6bekTa. OOBEKT, ABAAKOWMIACA LEHTPOM cBoen cdepbl, ABAAETCA
ABuratenem coei cdepbl, KOTopaa U obopaumBaeT BCe HUMKHME OOBEKTbI, HaxoaAlmeca B
chepe AaHHOro ob6beKTa.

2. TopoBoe ABMXKEHME TOT Ke 0ObeKT (BmecTe co Bcell cBOel cPepor U CBOMMU HUNKHUMMU
0ob6beKTamuM) coBepllaeT Mo CBOEW KPYyroBoik opbuTe no HanpaB/iEHUIO K CBOEMY BepXHemMy
(ueHTpanbHOMY) OOBEKTY.

3aKOHbI ABUXKEHUA U BUAbI ABUMKEHMA OANHAKOBbI Ana Bcex chep (chepa atoma, chepa nnaHeTsl,
cdepa 3Be3abl, chepa co3Be3ama, chepa ranakTUKM U Tak Janee).



Annuncbl Kennepa

Bugumoctb annuncos Kennepa y Kaxkporo ob6bekTa, KpoOme CaMoro BEpPXHEero, npoucxoamt
6narogaps OBYM BUAAM ABUXKEHWMI: (1) rogoBOMy ABMMKEHUIO AaHHOTO OObEKTA MO HaMnpaB/iEHUIO K
BepxHeMy 06beKTy (Man ueHTpanbHomy); (2) cyToyHOMy ABUMKEHUIO chepbl BepxHero ob6beKkTta, B
KOTOPOM [AaHHbIN  OOBLEKT ABNAETCA OAHMM M3  HUXKHUX O06beKToB-naccaxkupos. Pasmepbl
MeCTOMONOXEHNA 3eMAN B COIHEYHOM cdepe (WMpMHA 3aHMMAeMOro NPOCTPAHCTBA), NMPU CYTOYHOM
ABUXKEHUWN COTHEYHOM cdepbl, paBHbI AMAaMeTPy rofoBoin opbuTbl 3eman (TO e KacaeTcs M BCeX ApYrnx

Co/MiHe4YHoW cdepbl) BMecTe CcO BCemM

06BbEKTOB).
BecHa
nnunc Kennepa nony4vaeTca nNyTém
/‘ CKpeLMBaHMA COBEPLUEHHO pPasHbIX A0OpPOr,
‘\ Nno KOTOpbIM ABUMKYTCA HebecHble Tena. B 1o
Bpems Kak 3emnsa (ueHTp cBoeit cdepbl)
aMa - - neTo OBUMKETCA NO CBOeW rogosoin opbute no
HanpasneHuto K CosHUy, conHevyHas coepa
/ obopaumBaeTca BOKPYr cBoeit ocu (CyTKu

06beKkTaMM, KaK LeHTpanbHbiM, — CONHLUEM,

[

Tak 1 nepudepuiiHbiMm, — NaaHeTaMu.

OCeHb

EneHa lNempoeHa bnasamckas, TaliHaa dokmpuHa, mom 1, cmp. 184:
“.. umo (CeedeHbope, He umeswuli 803MOMHOCMU 3HAMb 4Ymo-nubo 06 330mepuvecKux
npedcmasneHusax bydousma, cosepuwieHHO camocmoamesnbHo nNoo0owén K OKKYysnbmHOMY YuyeHuro 8
ceoux obuwux noHamuAx, 0oKasbisaemcs e2o0 3amemkor o Teopuu Buxpesozo BpaweHus. B amoli
3amemke, yumupyemoli npocgh. YuHyesnnem 8 nepesode Kaucconoda, Mol HOX00UM craedyroujee pesrome:
Mepsas npu4yuHa ecmb beckoHeyHasa uau be3zpaHu4yHas. 3mo daém boimue rnepeomy KOHEYHOMY unau
oz2paHuyeHHomy. (/lo2zoc 8 e2o npoasneHuUsx u BceneHHas). To, Yymo npou3sooum 2paHuyy, aHaA102U4HO
dsuxceHuto. (Cm. CmaHya I, Supra). [Tpoeed0EHHAA 2pPAHUUA ecmb MOYKA, CYUHOCMb Komopol ecmb
dsuxceHue; Ho, 6ydy4yu 6e3 yacmel, ama cyuyHocmos He ecmb OelicmaumesnibHoe OBUMCEHUE, HO AUUWb
cmpemaeHue K Hemy. (B Haweli JoKmpuHe amo He ecmb <cmpemseHue>, HO U3mMeHeHue BeyHoli
Bubpauyuu e HenposeneHHom 8 CrniupanbHoe [suxeHue 8 heHOMEeHANbHOM UauU rnpossaeHHoMm Mupe).
Om 3moeo cHa4yana npoucxooum pacrnpocmpaHeHue npocmpaHcmaed, popma u nocnedosamesibHocCMe,
unu epems. Kak 8 ceomempuu moyka noporcdaem aAUHUK, AUHUA — MAOCKOCMb U M/0CKOCMb — Meso,
mo mym cmpemseHuUe MOYKU HAnpasasemca K AUHUAM, M710CKOCMAM U menam. Apya2umu csoeamu,
BceneHHas 3aKkao4aemcs in ovo, 8 nepsoli ecmecmaseHHOU moyke.

AeuxceHue, K Komopomy cmpemsaeHue Hanpaensemcsa, ecmb Kpyzoeoe, ubo kKpyz ecmo
Haubosee cosepuieHHAa ¢opma... «Haubosee coeepuwieHHAA 6biWeEoNnuUCaHHaa Gopma OsuUMCeHUs
domiHa 6bimb NOCMOAHHO Kpy2080ii; Mo ecmb OHO 00X HO UCXo0UMb Oom yeHmpa K nepugepuu,
om nepudghepuu K yeHmpy». 3mo u ecms OKKYs1bmu3sm 80 sceli e2o Yucmome u npocmome”.



Tuxo bpare cunTan, uTo y HebecHbIx Ten Kpyrosble opbuUTbI, XOTA, NPU HabAAEHUAX Ka3anoch, YTO
opbuta y JlyHbl B BUAe annunca. Tuxo bBpare, B oTanuMe OT HblHEWHUX YOAOA0UHLIX TEOPETUKOB
aCTPOHOMOB, OTPULAIOLLMX 3HAHMA ATNIAHTOB, MOHMMA, YTO eCTb eLLé BUAbl ABUKEHUA HeBeCHbIX Ten,
KOTOPbIX Mbl He 3amedaem. KonepHMK TaKke oTpuLan anamnTuyeckne opbutol. bpocbTe B Npys KameHb,
no BoAe 6yayT pacxoAuTbCA SNNUNCHI, 3TO C NETKOCTbIO Bam [OKaXyT y4éHble TEOPETUKMU acTPOHOMBI,
NOUCTMHE HEeT NpeaenoB TYNOYyMUIIO.

B “HeunsBecTHOI pykonucu HuKonbl Tecna” ectb Takas ¢pasa: - “ceem 0surxcemcsa npAMOIUHENHO,
a agpup no kpyzy. ... A, 6 ceoux pabomax, 6cec0a OnRUPaAICA HA CYUIECMEOBAHUE MEXAHUUECKO20 Ipupa
U ROIMOMY 000UICA ONPEOEIEHHBIX YCNex0s”.

dKnunTUKa (310 y MeHA Bo BTopoi paboTe)

“Budumbliii 200uyHsbIli nyme ConHUa rno HebecHol cghepe HA3bIBAEMCA IKAUMMUKA. IKAUNMUKA
HAK/AOHEHa K risiockocmu HebecHo20 aKkeamopa Ha yz2oa 23,5 epadyca, mak Kak ocb epauieHus 3emnau
OMKs0HAEeMcA om eepmukKanu Ha 23,5 epadyca”.

Takoe 06bsAACHEHWE ABNEHMA SKIUMTUKM CYLLECTBYET Ha AaHHOE BPeEMS.

Yto Takoe “sudumsbili 200uyHblli nyme ConHya”? ConHue COBepLIaeT CBOU CYTOYHble 060pOoThI,
obopaumBan M BClo CBOKO chepy BMecTe CO BCEMW CBOMMM HUMKHUMM OOBEKTaMM, — MNIaHETaMMU.
MpeacTtaBbTe cebe Kapycenb. ConHue B LEHTpe (ABuratesb Kapycenu), no Kpasm paccenncb NaaHeTbl.
Hawa 3emnsa KpyTuTca BOKpPYr HenoaBuXHoro ueHtpa — CosHua, npu 3tom nemsaxk 3a CosHuem
nocTeneHHo u3MeHsAeTcA (3HakM 3oauMaKka). Buammbln rogmyHbiid nyte ConHua no HebecHol cdepe 3To
3epKasibHan NpoeKkuma ABUMKEHUA 3eMIN NO CBoel rogoBoi opbuTe. MPoNoKMM MbICNEHHO A0POrY NO
3emne BOKpyr 3emnu, 4Tobbl NOAYYMNACb KpyroBas Aopora, onosicbiBarowan 3emnto. Kpyr HacTonbko
60NbLIOM, YTO ABUraACb Ha MallMHe, Mbl Bygem cuMTaTb, YTO ABUMKEMCA Mo NpAMON. To e npoaenaem
M c rogoBon goporon 3emnu. bygem cumtatb, YTO rogoBas opbuta 3emnn BoKpyr ConHUa, a He no
HanpasieHuto K ConHuy. Pa3pexem MbICIEHHO roAoByl0 A0pOory 3eMan M paccTenem Ha MAOCKOCTW.
[oMmKHA NoNy4YnTbca NPAMan IKAMNTUKA. Ho DKAMNTUKA NoAyyYMnachk B BUAE CUMHYCOUAbI, PAaCNONOXKMM
eé Ha npamon. OKaxKeTcs, YTO B TOYKAX NepeceyeHuns CUHycouabl M NPAMOM Ha 3emsie TO BeCHa, TO
oceHb. bnaropgapa rogoBoit opbute 3eman no HanpasneHuo K ConHuy (M OT Hero) v BbIrNAAUT
3K/INUMNTMKA KaK CUHycoMAaa. DKAMNTUKA B BMAE CUHYCOMAbl €CTb Y BCeX OOBbEKTOB, KPOME Camoro
BepxHero ob6beKTa (A6contora). BoT KaK 370 BbIrAAUT Ha PUCYHKaX.

BecHa BecHa

3uma



“... B IV Beke 40 Hawem apbl AnA o06bACHEHUA 3TUX ABNEHUIA ApPEBHErpeyeckuin yyéHolit EBaoKc
NpPeanoN0XKMA CyLLeCTBOBaHME HECKONbKNX “HebecHbIx chep”, BNOXKEHHbIX OAHA B APYryto Hanogobue
MmaTpéwek. Ha Kaxgon codepe, BpalLaBLIENCA HE3ABUCMMO OT OCTa/bHbIX, Bbln “3aKkpenneHbl” cBou
HebecHble Tena”.

Cdepbl NNaHET CONHEYHOW CUCTEMbI HaxoAsTCA BHYTPWU CoHeYHou cdepbl (nepudepus). Coepbl
3BE34, HaxoaAaTca BHyTpu cdep cBoux co3se3anmin. Cohepbl co3BE34MM HAXOOATCA BHYTPU CBOMUX
ranaktnyeckmx codep M Tak adanee. Ha Kaxkpoit chepe, Bpawialoweidca He3aBUCMMO OT ApPyrux
(cobcTBEHHDbIE CYTOUHbIE BpaweHuMa u rogosble aswmxeHus) 3AKPENJIEHbl cBou HebecHble Tena

(nepudepus).
3Bé3abl He 06paLLaloTCcA BOKPYr LeHTpa ManakTukm

Fnyno paccuntbiBaTb Bpema obopoTa 3BE34 BOKpPYr [aNaKTUKWM, B TO BpemMs Kak 3BE3abl He
obopaymBatoTca BOKPYr MaNnakTUKK. 3BE34bl HE ABNAIOTCA HUXKHUMKM 06 beKTaMK ManaKkTUKMK.

Ona Kaxgon nnaHetbl ConHua (KaK UEeHTpa cBOeM nnaHeTHoM cdepbl) CBOW nepuos rogoBoro
obpaleHma no HanpasaeHuto K ConHuy. Bpems atoro rogosoro obopoTa Atoboi naaHeTbl cOBNagaeT no
BPEMEHU C CyTKamu cdepbl (MM CONHEYHOM cucTeMbl) B TOM MecTe cdepbl, B KOTOPOM HaxoauTca
nnaHeta BHyTpu coepbl ConHua. A 3HauuT 1 rog ConHua paBeH cyTKam cdepbl BEPXHEro obbeKkTa Ha
PacCToAHMU OT LEeHTpa, paBHOM paccTosHuio oT ConHua A0 UeHTpa BepxHero obbvekta. lNog ConHua
paseH 24 000 ner.

He moxeT ConHue no cBOen Ko/bL,EeBOW rogoBon aopore 06epHyTbCA BOKPYr LEHTpa [anakTuKu.
Torga BOKpyr yero obopaumsaetca ConHue? ConHue obopauymBaeTca MO CBOEN KOJbLEBOW Aopore
BOKpYr ueHTpa Co3sesgus.

BepxHUM 06bekToM Hawero CoNHUA ABAAETCA He UueHTp lanakTuku, a ueHtp Cosse3gua. Mbi
Haxoaumcs BHyTpu ceoero Co3Be3ans U He MOXKeM BUAETb 3TOro, a BOT MOHATb A0/IXKHbI. Kak ana Hac
HEBMAMMA 3HEpPrmA LUeHTpa FaNaKTUKK, TaKKe AN Hac U HeBuAMMma sHeprusa ueHTpa Cossesaus.

CoBeplwaloT cBOM roaoBble Kpyru 3BE€3abl Hawero Cos3Be3auAa MO HAMNpPaBAEHUKD K LEHTPY
CosBe3amsa (Kak M A0MKHblI 3TO AenaTtb BCE HUMKHME 0O6BbeKTbl), NpuM 3Tom obopaumBaetcsa Bca chepa
Co3Be3ans Npu CyTOYHOM ABUMKeHUU LeHTpa Co3Be3aus.

Cos3Be3ane He NPOCTO CKoM/eHMe 3BE34, a 0ObeKTHasaA cuctema — “aTom”, LEHTPOM KOTOpoW
aBnaetca ueHTp Co3sesama — “aapo”, a “anekTpoHamn” — 3BE3abl.

He 6biBaeT ckonieHus naaHeT 6e3 ux (BepxHero obbeKkTa) poamtens — 3Be3fpl.

He ObiBaeT ckonseHus 3BE3n 6e3 ux (BepxHero obbekTa) poauTena — UeHTpa co3se3aus. He
6bIBAaET HUXKHUX OOBEKTOB H€3 NX PoaAnTeNna UK ctapllero bpata — BepxHero obbekTa. A BOT BEpPXHUM
0OBEKT MOXKET 06Xx0AMTbCA N 6€3 HUKHUX OO BEKTOB.

LeHTp Co3Be3ans ABNAETCA BEPXHUM OOBEKTOM MO OTHOLUEHWUIO K CBOMM 3BE34aM M OAHUM U3
HUXHMX 06BEKTOB (CO3BE34MIN) NO OTHOLWEHUIO K LEeHTPY ManakTmku. ObopaymBaloTca BMECTe C LeHTPOM
FaNakTUKN — A4POM, 3@ CYTKMU FaNlakTUYECKON CUCTEMbI, €ro 3/1eKTPOHbl — CO3BE3AMA, CoBepluas npu
3TOM CBOM ro0Bbl€ KPYrv N0 HanpaBAEHUIO K LEeHTPY MaNaKTUKK.

YépHbie gbipbl

Hawwn y4yéHble TeopeTukm cobupatoTca nyTewecTsoBaTb BO BPEMEHM MO YEPBAYHLIM Mepesavyam
YEPHbIX Ablp. KcTaTv, OHM NOMMMO YEPHbLIX Ablp OOHAPYXUAM KPOTOBbM HOPbL. [lOUCTUHE
HeBOOOpPa3MMbIX BbICOT AOCTUIIM Y4YEHblEe TEOPETUKM ACTPOHOMbI. YEpHble Ablpbl, FTOBOPAT OHMU,
YHUYTOXKAIOT 3BE3Abl, FANAKTUKK. A rAe e BCEMUPHOe TATOTEHME, OC/bI?

Ecnn HemHoro nocmoTpeTb Ha CosHUE, B rnasax byaet TbMma, 3aKpoiTe MX M CHOBA Tbma. [eno B
TOM, YTO KOrAa CBET — 3TO YacTb 3HEepPrun. IHeprua 6onee MoLLHaAA, YEM CBET, NepecTaéT bbiTb BUAMMON
ONA KuTenem GU3nYeckux MMpoB, NPOCTO YepPHOTA UK TbMa Nepes rnasamu. YépHble Ablpbl HA CaMOM
aene agnaoTca obbektamu, 061aaaoWwnmMmn odeHb 60bLLIOM SHEPTUEN.



LleHTp Hawero Co3Be3aMa HamMK He BUAEH, a LUEHTPbl ApYyrux Co3Be3anin — B BUAE CBETALLeroca
ueHTpa. TakXKe He BUAEH LUEeHTPp Halwel [anakTUKK, a UEeHTPbl AaNEKUX FaNaKTUK — B BUAE CBETALLMXCA
LUEeHTpoB. Mbl He BOCMPUHMMAEM 3SHEPTUI0 B BUAE CBETA HE TO/IbKO Ty, KOTOPasa MEHbLUe 3Hepruu,
BMOAMMOM HaMM KaK CBET, HO M Ty 3HEpPruto, Kotopas ropasno b6onblie sHepruu, ABAAIOWENCA ANA Hac
CBETOM.

Ha 6onbliom yganeHun ot 3emnu (6narogaps paccesaHuio 3HEpPrumn) BMECTO YEPHbIX AblP Mbl
BMAMM HOPMaJibHble, CBETALLMECA LEHTPbI CO3BE3AMI U ranakTUK. A Aymatlo, YTO MOTYT CyLLECTBOBaTb U
3B€34bl, C 60/1€ee MOLLHOM 3HEepruen, Yem ronybble 38€3abl. Takne 3B€3apbl B Hawem Co3Be3aun TaKxke
6yayT npeactaBnaTb cobol YEpHbIE Ablpbl ANA HabaogaTeneit 3a HebocsoAom. BoT Bam n «yepBaYHble
nepegayun YEpPHbIX AbIp».

KaKk neto n 3uma HacTynatoT Ha 3emne npu npubanKeHum u yganeHmum ot ConHua npu rogoBom
ABUXEHUU 3emMnu No HanpasieHuto K ConHuy, Tak My CoHLa HacTynatoT 3MMa 1 1eTo NPW ero ro40BoM
KPYroBOM ABUMKEHUM NO HanpaB/eHuto K ueHTpy Co3se3ans. CmeHa 3umbl M neTta y CoHLUA U Bbi3biBaAOT
Ha 3emne rnobasbHOe NoxosioAaHue u rnobanbHoe noTenneHue.

EAMHCTBEHHBIM U3 BCEX, K KOMY A obpallianca B TeYeHMe NosyTopa NEeT, NonbiTasaca MHE NOMOYb,
310 Bnagummp Bonbdposuy KupruHoBCKMin, cnacubo emy 3a 3T0.

®EJIEPAJIBHOE COBPAHUE POCCUMCKOMN ®EJEPALIMU

3AMECTUTEJIb IPEJACEJATEJISI TOCYJIAPCTBEHHOM J1YMBI
103265, MockBa, yJja. OxoTHbli psj, a. 1

11.10.2010 Ne 1.7/21 — 10.1518/a

Anues A. C.

143041 MockoBckas o6aactb OAMHIOBCKHM p-H
r ['onmuupiao, KepaMUKOB MP-KT, M. ..oocveveneeee.

A nonyumn Bame oOpaimieHue, ¢ KOTOpbIM BHUMAaTelbHO O3HakoMmics. Crnacu6o Bam 3a
noBepue, KoTtopoe Bbl okazamu, oOpaTuBHmIMCH KO MHe, Kak 3amecturento [Ipeacenmarens
TI'ocynapcrBennoii Jymbl Poccuiickont @enepanunu u pykoBoautento JIJATIP.

[To Bamemy oOpallleHHI0 MHOIO HampaBJieH JIeMyTaTCKUi 3arpoc MUHHUCTpPY 0Opa3oBaHUs U
Hayku Poccuiickoit ®enepaunn A.A.DypceHKo.

K 3anpocy npunosxxeno Baiie oOpaiiieHue u npucianubie Bamu JOKyMeHTHI.

B cnyuae, ecnmu Bbl HE mosiyuuTe OTBET WJIM OTBET HAa MOW JEenyTaTCKui 3ampoc Bac He
YCTPOUT - HampaBbT€ B MOHM aapec MOBTOpHOe oOpamenue. S mpumy Oonee xéctkme mepbl. C
YBAKECHUEM,

B. B. XXupunosckuii

All-2141



MHUHUCTEPCTBO OBPA3OBAHUA U

. HAYKH
POCCUUCKOHU ®EJIEPAIIMN

(MUHOBPHAYKH POCCHHN)

JlemapTaMeHT NPHOPUTETHBIX
HanpaBJeHUH HAYKH W TeXHOJIOTHi

Tsepckas yi., a. 11, Mocksa, 'CII-3, 125993.

Ten.629-65-94
®dakc 629 —-50 - 75

E-mail: dle@mon.gov.ru

04.02.2011 Ne 16-/1I-MOH-12167

A.C. AJIMEBY

np-kT Kepamukos, 1.92, kB.6
MockoBckast 0011., OTUHIIOBCKHIA p-H,
r. 'onuneHO

VBaxaemblii Auapeit Cabuposuu!

Hampasnsiem Bam skcnepTHOe 3akiroueHue 1Mo matepuanaM Baiero oOpamieHus mo

BONPOCY (YHAAMEHTAIBHBIX OTKPHITHA B TEOPETUYECKOW ACTPOHOMHUH, IOIYYCHHOE H3

(eneparbHOrO TOCYAApCTBEHHOro yupexaeHus «HaydHo-uccnenoBaTenbCKuii MHCTUTYT -

PecryOnukaHCKUI  MCCIIEIOBATEIbCKAN  HAYYHO-KOHCYJIBTATUBHBIA IIGHTP OSKCHEPTH3BI)

(PUHKILD).
[Tpunoxenue: Ha 3 1.

3amecTuTenb AUpEKTOpa JlenapramMenra

Kosnos 10.B. 629-24-32

16 [II'-MOH-12167-Anues A.C.

,/‘f" -T> A.B. Kypuxun



MUHHCTEPCTBO OBPA30BAHUS U HAVKU POCCUMCKOM ®EJEPAIIN
OEJIEPAJIBHOE ATEHTCTBO I10 HAYKE 1 MTHHOBALIUAM

OEJEPAJIBHOE I'OCY JIAPCTBEHHOE YYPEXIEHNE «HAY‘IHO-I/ICCUJIEHOBATEHBCKI/Iﬁ
MHCTUTYT - PECITYBJIMKAHCKUN UCCJIENOBATEJIbCKMH HAYYHO-
KOHCVJIbBTAIIMOHHBIN HEHTP OKCIIEPTU3bI» (®I'Y HUW PUHKIID)

yi1. AHTOHOBa-OBCeeHko, 13 Ten.: (499)
259-69-92

Mocksa, 123995, I'CII-5 daxc: (499)
256-45-41

www.extech.ru E-mail :admin@extech.ru

Hcx. Neo ot 3.022011r.

SAKJIIFOUEHUE

IT'OCYJAPCTBEHHOM SKCIHEPTHU3bI
Ha nyOnukauuio AnueBa A. C. «Poccuiickast acTpoHOMHUSI»

[Ty6nukanus umeer noazaronoBok «Komepuuk ommubes. — [Ipas Tuxo Bparey.

[Io moBogy »9TOro IMOA3aroJioBKa MOXKHO HANOMHUTH, 4TO KONEepHUK MpeasioKui
TeJIMOIEHTPUYECKYI0 MozeNb COMHEeuHOM cucTeMsl U ero Tpya «O6 obpatennn HeOeCHBIX chep» ObLT
omyonukoBaH B 1543 rony. Ecnu Obl aBTOp, AnueB A. C. oka3zaics MpUMEpHO cCOoBpeMeHHUKOM H.
Konepnuka 1 o6HaposoBan cBO€ MpoU3BEAEHNE IPUMEPHO B 3TO K€ BPEMsI, TO, BO3MOYKHO, OHO MOTJIO
OBl OKa3aTh Kakoe-JIM00 BIUSHUE Ha 00CYKJIEHHE BONPOCA O 3aKOHOMEPHOCTSX JABM)KEHUS IUIAHET.

Ho ¢ Tex mop mpouuio He 0OIHO CTOJIETHE M 3TOT BOIPOC JABHO MOJYYMIJ CBOE pa3pelIeHHe U
nepecTay ObITh aKTyalbHBIM. BBITH BHECIINE CYIIECTBEHHBIM BKJIAJ B PAa3BUTHE HAYKHU O JIBHXKCHUH
manetr Kemep (1600 1.) u Herotron (1687 r.). Hayka oOoratmiach HOBBIMH 3HAaHUAMH U
MPAKTUYECKUMHU JTIOCTHKEHUSIMU, OblIa ETaIbHO pa3pabdoTaHa OTpacilb HayKH, IOJy4YuBILIas Ha3BaHUE
«HeOecnas Mexanuka». He BmaBasice moapoOHO B HCTOPHIO, MOKHO HAllOMHHUTH aBTOPY XOTs OBl
JOCTH>KEHHS] HEJJABHETO BPEMEHU:

MPOEKTUPOBAHUE U 3alyCK HCKYCCTBEHHBIX CIIYTHUKOB 3€MJIM, TMOJETHI KOCMOHABTOB,
MPOEKTUPOBAHUE U 3aIyCK KocMUYeckux kopabneit k Jlyne, Mapcy, Benepe, apyrum mianeram u
cnyTHUKaM COJIHEYHOU CUCTEMBI;

MPOEKTUPOBAHKE M PeaTu3allvs CIIyTHUKOBBIX HaBUTAI[MOHHBIX cHCTeM, aMmepukaHckoit GPS u
oreuectBeHHON [ JIOHACC, obOecneunBaromux yCTaHOBJIEHUE KOOPJIMHAT 0OBEKTOB Ha MMOBEPXHOCTU
3emMiu ¢ TOYHOCThIO 10 1Merpa. U Bce 3TH JOCTHKEHHS OCHOBAHBI Ha HAYYHO YCTAHOBJIEHHBIX U

IIPOBEPEHHBIX MPAKTUKON 3aKOHAX HEOECHON MEXaHUKH.

B cBoém «mpownsBeneHun» astop, AnmeB A. C. naxe HE YINOMHHAET O IEPEYHUCICHHBIX
JOCTUKEHUSIX.

MoXXHO YHMTaTh HIKOJbHBIE y4eOHMKH 1O Qu3uke. Mmu, ecaum OOCTymHBI HCTOYHHUKH Oojiee
BBICOKOT'O YPOBHSI, TO MOXXHO PEKOMEHJIOBATh U3YUUTh Pa3zeiibl By30BCKUX YU€OHHKOB:

«/IBrxenue B moisie TAroTeHus» B ydeOHOM mocobuu (A. H. MareeB. MexaHnuka u Teopus
oTHOcUTeNbHOCTU. M.: Briciias mikona, 1986.), a Takxke pasnen «Tsarorenue» B yuebnom nocoouu (/1. B.
Cuyxus. O6muii kype pusuku. T. 1. Mexanuka. M.: Hayka, 1974.).


http://www.extech.ru/
mailto:admin@extech.ru

HanOonee noiaHoe n3noxeHue 3aKOHOB HEOECHON MEXAaHMKH, JBUKEHUS IUIAHET, MOXKHO HaliTH B
¢ynnamentansHoM wu3ganuu: K. Mroppeit, C. JlepmorT. JlMHamMuKa COJHEYHOM cHUCTeMBbI. M.:
®usmaraur. - 2010.-588 c.

Yro KacaeTcsi HEMOCPEICTBEHHO Marepuaina, usliokeHHoro AmmeBbiM A. C. B myOnukanuu
«Poccuiickas acTpoHOMUS», TO ITOT MaTepuall IOCTPOEH COBEPLIEHHO 0e3 yuéTa JOCTH)KEHUI HayKH 3a
HECKOJIBKO IIOCIIEAHUX CTOJETHM €€ pa3BuTus, Oe3 ydéra COBPEMEHHBIX JOCTM)KEHMHW HAyKH, U
OTHOIIICHUS K HayKe He uMmeeT. B moctpoeHun aBTOpcKoi kaptuHbel Mupa AnueB A. C. oOpamiaercs K
Bory, nanpumep, Ha ctp. 18-19. D10 obpamenue ckopee BCEro OTHOCUTCA K HEKOTOPOMY SI3bIYECKOMY
bory, Tak Kak BelylllM€ PEIUIMM B HACTOSIIEE BpeMs IPU3HAIOT OCHOBHBIE HAyYHBIC OCTHIKEHUS
COBPEMEHHOT'O0 €CTECTBO3HAHMSA, BKJIIOYAsh 3aKOHOMEPHOCTH [IBWKCHHUS IUIAHET, 3aKOHBI HEOECHOM
MEXaHUKH, OCHOBHbIE HayuHbI€ IIpeAcTaBiIeHUs 00 3Botonu Beenennoi u ip.

Y AMBHUTENBHO, YTO B HACTOALIYI0 MH(POPMALMOHHYIO 3MOXY MHUPOBO33PEHHE UEIOBEKAa, aBTOpa
AmueBa A. C., MOJKET Pa3BUBAThCSA B IIOYTH IIOJHOM OTPBIBE OT COBPEMEHHOW HAyKH, OT COBPEMEHHOMU
UBUJIM3AIUH, OyaTO BOOOIIE HE OBUIO ASTOW COBPEMEHHOM HAyKH, COBPEMEHHOW TEXHUKH H
COBPEMEHHOM LIMBUIN3ALUN.

EcTecTBEHHBIM BBIXOJIOM M3 CO3/IAaBLIETOCS IOJIOKEHUS SIBISETCSl HACTOSTENbHAs PEKOMEHIAlus
aBTOPY, 10 BO3MOXKHOCTH, 3aHATHCSI CBOUM HayyHbIM 00Opa3oBaHUEM. YUUTbCS HE 3a30pHO U HUKOTJa He
103AHO0. MOXHO HayaTh CO LIKOJIBHBIX yueOHHKOB. B Hacrosiee Bpems B Bys3ax i cTyqeHTOB 1OYTH
BCEX CIleLMaIbHOCTEN mpenonaércs Kypc «KoHIenuuu COBPEMEHHOIO €CTECTBO3HaHUsA». B mydmmx
y4eOHBIX MTOCOOMSX 110 AITOMY KypCy Ha JIOCTYITHOM YPOBHE M3J1araroTcsi OCHOBbI COBPEMEHHBIX HayUHBIX
npecTaBieHuit 00 OKpyXarolleM MHpe, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX €ro 3BOJIIOLMU. MOXXHO
OTPAaHUYUTHCS OJHUM U3 TIEPEUUCIICHHBIX YU€OHBIX TOCOOU MK uX 0oJiee MO3THUMH U3IaHHSIMHU:

1. Kanke B. A. Konnenmuu coBpemenHoro ecrectso3Hanust. M.: Jloroc, 2001.-368 ¢. T'opbaues B.
B. Konnenmuu coBpemenHoro ecrectBo3nanus. - Mocksa, OHUKC, 2003. - 592 c.

2. Nyonumesa T. . Konuenmum coBpeMeHHOTO ecTecTBo3HaHMs. - MockBa, Akagemus, 2003. -
608 c.

3. Haiinpim B. M. Konnenuu coBpeMeHHOTO ecTecTBo3HaHMs. - MockBa, ['apaapuku, 1999. - 476
c.

[Tocne 3TOro MO>KHO IPUCTYNHUTH K U3YUYEHUIO HCTOUHUKOB 00Jiee BHICOKOT'O YPOBHS, HAlIpUMEp, U3

YKa3aHHBbIX BBIMIC.

JupexTop I'ocyrapcTBeHHOro eHTPa IKCNepTU3bl B chpepe HAYKM M HHHOBALM I

/) / /
,&///‘/ © FO.C. CeBacTbSIHOB



Ikcnepru3a «['ocyrapcTBeHHON IKCIIEPTU3BD)

AaneB A.C.

S coBcem He 00MKarOCh Ha 3Ty IKCHepTU3y. Bropyto padory “Poccuiickas actpoHoMus (4acts 2)”
s Hamucall 3a MOJTOpa Mecsila, B TO K€ BpeMs TPU Mecslia MPOBOAMIN TaK Ha3bIBAEMYIO KCIEPTU3Y
moeit nepBoit pabotel B ®I'Y HUM PUHKID. Ha nocneaneii crpanuiie BTopoi pabOTHI 51 HAIIKCAJ, YTO
€CJIM AKCIEepPTU3y MPOBEAYT HE KPETHHBI, MOsl paboTa OyaeT MMM NpPU3HAHA, XOTA SI CHJIBHO B 3TOM
coMHeBaroch. COMHEHHSI MOM OIPABJAINCH TIOTHOCTBIO. Y MEHS HET MPETeH3UH HU K TeM, KTO IPOBOIMI
9KCIIEPTH3y MOEr0 HAay4YHOro TpyAa, HU K JHUPEKTOpy 3Toro camoro ['ocymapcTBEHHOro LEHTpa
aKcrnepTussl B chepe Hayku u naHOBaIi KO.C.CeBacThsiHOBY.

Ectp xopomas mecHs mpo peuHkapHanuio y Bnaaumupa CeméHoBrHya BrICOLKOro ¢ TakuMu
CIIOBaMU: ‘“‘eciu dcul mvl KaK C8UHbS — OCmaHeubcs céunvéli”’. Ha caMoM jene Bc€ 04eHb CepbE3HO, O
yéM 3HaN BeIcoukuii, 3HamM M 3HAIOT MHIYCHl. MBI pokaaemcsi B (PU3NYECKOM MHpPE BHOBb U BHOBB,
nojy4yass HOBble (HU3UYEcKue Tena. YenoBek, KUBYIIMHA Kak OapaH, pOAMTCS BHOBb OapaHOM, HO He
pocTo 6apaHoM (3TO JEHCTBUTEILHO HEBO3MOXHO) a IBYHOTUM OapaHOM, KaK U B MPOILIOHN KU3HH.

To, 9uTo MO Tpyd monas K 0e3MO3TJIBIM JABYHOTMM TBapsiM, 9TO HE MX BHWHA. BuHOBaTa cucrema,
MO3BOJIAIONIAS PA3IMYHBIM TBapsiM B UEJIOBEYECKOM OOJMYbE CTAHOBUTHCA YUYEHBIMHU, JACMyTaTaMH,
YHHOBHUKAMH, PYKOBOJIUTEIISIMH Pa3HBIX pPAaHTOB. XOTS, C JAPYrod CTOPOHBI, UMEHHO 3TH TBAapHd M
co3marT camy cucremy. [lomydaercs, k coxkajaeHuo, 3aMKHYTbIN Kpyr. [lopounsiii kpyr!

A npuHamIexxy K TEM «pPEXHYBIIUMCS» JIOASAM, O KoTopbix mnucan J[lxkonaran Csudr
(ITyremectBus ['ynnusepa). “Omu necuacmuvle npednrazanu cnocobvi yoeoums mMoHapxos (pe3uIeHTHI
U €CTh MOHAPXH, TOJBKO IIeOCH BPEMEHIIUKH, IPUMEIaHNe MOE) gulOupams cebe ¢hagopumos u3z nooetl
VMHbBIX, CNOCOOHBIX U 00OPOOEMeNbHbIX, HAYHYUMb MUHUCIPOS CUUMAMbC C 00UeCmEeHHbIM 01a2oM,
Hazpadicoams 00etl 00CMOUHbIX, 00APEHHBIX, OKA3ABUIUX 00Wecmasy 6bloarwuecs YCiyeu, Y4umb
MOHAPX08 NO3HAHUIO UX UCMUHHBIX UHMEPecos8, KOmMopble OCHOBAHbI HA UHMEpPecax Ux Hapooos;
nopy4ams OOAHCHOCIU TUYAM, 00AA0AIOUUM HEOOXOOUMBIMU KA4eCm8amu 015 Mo2o, 4moodbl 3aHUMAMb
UX, U MHOMCECBO Opy2UX OUKUX U HEBOZMONCHBIX hanmasuti, Komopuvle HUK020a ewé He 3aporicOaluch 8
207108aX N100ell 30PaABOMbICIAUUX .

Kto Takue yuénele Teoperuku, 3anonoHusmme Bce HMIM nameil crtpanel. IlpusBeny emé onny
dpa3y dxonarana CBu@drta, B KOTOPOl TOBOpUTCsA 00 M300peTarese, XOTsS 3TO U €CTh COOMpaTelbHBIN
00pa3 HalIKUX YYEHBIX TEOPETUKOB.

“Uzobpemamens, cuoeswiuti 8 5motl KOMHame, Ovll 0OHUM U3 cmapeumux uienos Axademuu. Jluyo
u bopooa ezo OvLIU OIEOHO-HCENMBLE, A PYKU U NIAmbe 8ce 8blMa3ansl Heuucmomamu. Kozoa s ovin emy
npeocmasiieH, OH Kpenko 0OHsN MeHs (T10be3HoCmb, Oe3 Komopou 51 OmauuHo moe oboumucs). C camozo
c60e20 ecmynienus 6 Axkademuro OH 3aHUMAICS NpespaujeHueM Yelo8edeckux 3KCKPeMeHmo8 6 me
numamenvHble eujecmed, U3 Komopwvlx OHU 00paA308anuUch, Nymém omoeneHuss om HUX HeKOmMOpbiX
COCMABHBIX Yacmet, YOaieHUus OKPACKU, COOOWAeMOll UM HCelublo, 8bINAPUBAHUS 3TI080HUSL U 8blOeNeHUs
cnonel. 10poo edxcenedenbHo OmMnyckanl emy NOCYOUHY, HANOTHEHHYIO Yel08eYecKUMU HedUCmomamu,
BEIUYUHOLL C OPUCMONBCKYIO OOUKY

Xouy ckazaTh B 3amuTy aupekropa ®I'Y HUM PUHKIID u Tex, kTo mpoBEn sKcnepTusy mMoein
Hay4YHOI paboThI: ecnu OBl KCIEpTU3y NpoBOAWIN Jpyrue Oapansl 3troro HUM unu Gapansl Ipyroro
HUWN, pesynbrar sxcneptussl Obu1 Obl TeM xe. Koraa Bcé «mmporpeccuBHOE YeIOBEYECTBO» MPUMET MOU
OTKphITHUS, Oapansl Apyrux HUM GyayT roBoputs, uTo eciiu Obl MOsi paboTa momnasia K HUM. ..

Otkyna 6epyTcst y4€HBIE TEOPETHKH, 3aII0JIOHUBIINE | 3araauBiiue Bce HUN?...

®usocopuio kak Hayky («Hatypaiabuyw ¢uiaocoduio»!) npeBparniam B npoaakuyio JeBKY,
00Cc/Iy’KUBAIOUIYI0 10 BbI30BY NOJUTHKAHOB. A Beib ¢Guiocod 3T0 M €cTb YUEHBIM TEOpEeTUK.
VYOmoaku oT TeopeTudeckoil actpoHoMuu roopst, yro Kmasauit Iltonemeit u xopaano bpyHo He
yuéHble, a Bcero Juuib (puiaocodsl. Eciau moneiTarbcs BCIOMHUTH BEIMKUX YUEHBIX JpeBHEH I 'penuu, To,
KaK MPaBujo, 3TO ¥ OynyT Gpuiiocodsl.

ACTpoJI0OTHS KaK HAYKA YHUYTOKeHA. Beunas eil naMsATh!

A 4ro Takoe actposnorus? ACTpPOJIOTHS — HayKa O BJIMSHUU HEOECHBIX TeNl Ha KU3Hb 3eMIIH U
cymiecTB, €€ Hacemstomux. [Ipu ynanenun u npubmmxennn 3emun Kk ConHIly (TogoBast opOuTa 3eMiTH 1Mo
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HanpasieHuto Kk CoJIHIly) y Hac JIETO CMEHsAeTCsl 3UMOoil U HaoOopot. Ilpu ypanenun u npubnmxeHun
conuna k Llentpy Co3Be3nus (3uma u jero CoiHia), Ha 3eMiie IPOUCXOIAT TI00aTbHBIC TTOXOIONaHUS U
noreruienus. [Ipu rogoBoM aBmkeHuu neHtpa Co3Be3nus MO HANPABICHHMIO K LEHTpY l'amakTuku, Ha
3emiie cmenstores FOrm mnmm Beka: JKenesuswiit, Bponsoseiii, CepeOpsinbiii, 3omotoi. Emé Gomnpiime
nepeMeHbl Ha 3eMiie IPOUCXOAT P FOJIOBBIX JBMXKEHUX LeHTpa ["anakTuku.

ACTpPOHOMHS KaK HayKa — H3raskeHa U U3BPAalleHAa /10 Hey3HABaeMOCTH.

B cBoeil pabote s muily, 4YTO €CTh YacCTULbl, KOTOPbIE ABUrarOTCs OBICTpEE CKOPOCTU CBETa. 3a
JHEprueil B BUJE CBETa €CTb JHEPIMsl CBEPXCBETA, JAJEE DHEPIUsl CBEPX-CBEPXCBETA U TaK Jajee.
ONHIITENHH TOBOPUJI, YTO HE CYIIECTBYET CKOPOCTH OBICTpEE CKOPOCTHU CBETa. DHEPrUI0 B BHUJE CBETa
JArOT 3BE3/bI IUIaHETaM. DHEPIUi0 B BHJIE CBEPXCBETA MOJYYArOT 3BE3/BI OT CBOMX 0ojee BEPXHHX
00BeKTOB — 1IeHTpoB Co3Be3/1MH, KOTOpBIE, B CBOIO OYEPE/Ib MOJIyYaroT el 6osee BHICOKYIO SHEPTUIO OT
CBOUX BEPXHUX OOBEKTOB — LIEHTPOB raJIAKTUK M TaK Jajee.

3ameuarenbHblii yu€Hbli Hukosaaid AgexkcanapoBud Ko3pIpeB TOBOpHII, YTO HET HUKAKHUX
TEPMOSIIEPHBIX peaklui y 3BE€3/], HET HUKAKOW CBEPXIJIOTHOCTH BEILIECTBA (CUHTYJIIPHOCTH, KaKHE CII0Ba
YMEIOT THPHUIYMbIBaTh y4€Hble Oapanbl!). 3BE3IBI HE MOIYT H3Iy4aTh TAaKOE€ OrPOMHOE KOJIHYECTBO
SHEpruM (axe ¢ y4éToM HECYLIECTBYIOIIUX TEPMOSIAEPHBIX peakliuii), HE MmoJjiyyas HU4Yero usBHe. OH
IPEOI0XKUI, YTO 3BE3/IbI MOTYYAIOT SHEPTUIO U3 3dupa.

bykBanpHO B 1m1are ot oTKpbITUs Obl1 Hukonail AsiekcanapoBUY, a OTKPBITUE COCTOUT B TOM, YTO
KaXx/plii Oosiee BEepXHUHA OOBEKT, 4eM IUIAHEThI (3BE3]Ibl, LIEHTPHI CO3BE3[UI, LIEHTPBl TATAKTUK U TaK
Jlajiee), He Jar0T SHEPIHI0 CBOMM HIDKHUM OOBEKTaM, a mepenaroT e€. BripabaThIBaeT 3HEPrUIO CaMblii
BEPXHHI 00BEKT — CBEPX 00beKT AbGcooT mwiu bor.

VY Kkaxaoro o0bEKTa €CTh TepMUHATOP (a He TonbKo y JIyHBI), JIUHUS, Oensdnias oOBeKT Ha JIBE
CTOPOHBI: OCBEIIEHHYI0 BEPXHUM OOBEKTOM U HeocBelEHHYI0. OcBelI€HHas B JIaHHOE BpeMsl CTOpOHa
TF000T0 00BEKTA MOTyYaeT SHEPTHIO OT CBOETO BEPXHETO 0OBEKTA, B TO K€ CaMOe BpPeMsi, HEOCBEIIEHHAs
CTOPOHA 3TOr0 e 00BbEeKTa MepeaéT FHEPTUI0 CBOUM HIKHUM OOBEKTaM.

AHTTIMYaHE HEJAaBHO CHAETAlM OTKPBITHE, YTO CYIIECTBYIOT YACTHIIbI, JBHTAIOIIMECS ObICTpee
CKOpocTH cBeTa. biarogapsi cosjarento M IJIaBHOMY penakropy xypHaia KPOM most pabota, rae
TOBOPUTCS], YTO €CTh OOJIee BBICOKAs CKOPOCTh, YEM CKOPOCTh CBETa W OTKyJa OHa Oepércs, BbILIa
panbiie. Tak sxe B Moelt paboTe rOBOpHUTCS, YTO U 3BYK, U CBET U BpeMsl 3TO 3Heprus. M 3ByK, U CBeT, u
BpeMsl BeIyT ce0s OJMHAKOBO IpPH H3MEHEHUSX CBOMCTB cpeibl. YeM mioTHee cpena (MaTtepus,
BEIIECTBO), TeM ObIcTpee CKBO3b HEE TE4YET 3BYK, CBET, BpeMs. DByKBaJbHO JBe HEAEIM Hazaj
OIyOJIMKOBAJIM OTKPHITHE aMEPUKAHCKUX YUYEHBIX, KOTOpbIE OOHApYXWJHM, YTO Ha HEOOCKpEOe Bpems
TeuéT MeaJeHHee, yeM BHM3Y. Bcé mpaBuibHO, ueM Oojiee paspspkeHa cpefa, TeM MeAJICHHEee TeUeHue
BPEMEHHU. JTUM U OOBSICHSIETCA TOT (PAKT, UTO TOPLEB JOJITOXKHUTENEH ropazo OOjbllle HAa 3eMie, YeM
Ipyrux jroaed. MHe o4yeHb NMpUATHO, 4TO €cThb B Poccum Takme mroau, kak Bnamgumup ['ennHanbeBuu
Poauonos. Ecnu Gbl HE OH, 10 CUX MOP O MOUX TpyZaxX HUKTO Obl U He JnorajsiBajics. Hamepekop Bcem
y4€HBIM Mapa3uTaM, HECMOTPS HM Ha 4TO, JIeJaeT CBOIO paboTy Ha Oiaro Hamiel PoguHbI 3amMeyaTenbHbIN
yenoBek Brnagumup ['ennanbeBud Pogunonos. S npemHoro emy 6yaromapes.

[Touemy y Hac HeT yu€HbIX TeopeTHKOB? HeT MIKoJbI — HET U TEOPEeTUKOB ((punocodoB).

S nymaro, uto menee 10 % mronei, 3akanunBaromux BY3e1, uayt B Hayky. Te, KTO ¢ TOMOIIbIO
npuoOpEeTEHHBIX 3HAHUH MOTYT 4YTO-TO HOBOE CO3/aBaTh, CTAHOBSTCS BIIOCIEACTBUU YUEHBIMHU
npakTUKaMu. Te, KTO Hayduscsl TOJIbKO 3alIOMMHATh M MOBTOPSITH UYXKHE MBICIHU, UJEH, TPYAbl, HUKOT Aa
yu€HbIMU He cTaHyT. OcHOBHas pabora ¢uiocoda, 3TO yMEHHUE MBICIUTh, 3TO TO, YTO U COCTABIISET
cymHocTh (unocoda. HayduTh MBICIUTH HEBO3MOXKHO, a BOT BOBPEMsI pasMis/ieTh B HIKOJbHUKE
Oyaymiero MeIciuTenss MOXHO. WX HyxkHO oTOuparb u oOyuaTh. Pasymeercs, o0ydarh OJIKHBI
HacTosAume (unocopsl — y4EHbIE TEOPETUKU, a He Oe3MO3riible, OECHPUHIIUIIHBIE JDKUBBIE ABYHOTHE
TBapH, yHUYTOXaromue HaykKy B Poccun. Axkanemun PAH mnpeBpartunuch B paccaJHUKH JBYHOTHX
[IaKaJIOB, KOTOPbIE Pa3OpBYT JHOOOro, MPUILEANIEr0 K HUM CO CBOMMH HAay4HbIMH TpynaMu. MIMeHHO
nostoMy 50 000 Hammx yu€HbIX yexanau u3 cTpanbl. uiiocopamu, Kak U XyI0)KHUKaMH, HE CTAHOBATCS,
UMU  poxaaoTcsa. HyXHbI MHOrHME NepeBOIUIOIIEHUS, YTOOBbl JOOUTHCS HACTOSIIMX YCIEXOB B
¢umnocopun. Ckoapko OapaHa HU y4u — OH OCTaHETCsA OapaHOM, TOUHEE — «yYEHBIM OapaHOM).
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